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it’s the only banking
system that brings you
the past 45 days at the

touch of a button.

The Citi of Tomorrow gives you
the past. Like no other bank can.

An information retrieval system
that is unrivaled in bringing you the
data you need to evaluate your funds
position today. And forecast your
financial needs tomorrow:.

Citibank’s retrieval system
reports on your financial transactions
as far back as 45 business days—
more than any other bank.

You can retrieve your balances
by date. By account. By total debits
and credits per account. By means
of summaries of activities for a given
period. You can also receive reports
on only those activities that are
most relevant to you.

The Citi of Tomorrow. One rea-
son its a pre-eminent system today
is that it appreciates the importance
of yesterday.

For more information, call your
account manager or Robert Mendes,
V.P,at (212) 559-1980.

CITIBANCED

GLOBAL ELECTRONIC BANKING

The Citi of Tomorrow and Global Electronic Banking are service
marks of Citibank,N.A. © 1981 Citibank, N.A. Member FDIC
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N FOCUS Waiting for the B7900.

For microcomputer shoppers, we of-
fer a survey of the major retail com-
puter stores in the 10 largest cities in
the U.S. Included are the names, ad-
dresses, and phone numbers of
each outlet and the types of equip-
ment, services, and financing of-
fered.

ART? OR NOT ART?

Ken Sofer

Since the visual arts entered the
computer age 25 years ago, our no-
tions of how art can be made and
viewed have changed dramatically—
and will continue changing.

GIVE TCHAIKOVSKY

THE NEWS

Leopold Froehlich

The evolution of computer-aided mu-
sic from the '50s, when the computer
was considered a plausible compos-
ing machine, to its present use as a
memory capable of producing de-
sired sound in exact sequence.

143

RENOVATING DINOSAURS

People in the industry complain that
IBM's operating systems are bloated
monsters that have gotten out of
control. A panel of experts discusses
modernization methods. Participants
include moderator Larry Welke, Jay
Michlin, Edward Miller, Jr., and Mar-
vin Silverman.

MODEM SURVEY

Data Decisions

In the 22 years since DATAMATION'S
last modem survey, the industry has
expanded considerably. In March 79
some 50 vendors offering over 400
products were listed. The present
survey identifies 70 vendors who de-
liver more than 500 models.

241
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bage—the Language of the Future.”
Striking a more serious note, J. Har-
ris discusses “The Kingdoms Within.”
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EVER BEEN PROMISED
PAGINATION ON YOUR
MAINFRAME?

Versacomp, a compo:

pro'mise Versacomp delivers.

Where others only

sition and pagination

system developed by Pagetec and marketed in the USA
exclusively by Dybell/Ware, provides unlimited composition
and page building capabilities using your mainframe computer.
Versacomp is a high-level procedure oriented software
system capable of processing up to 13 separate input-output
raw data files simultaneously On magnetic tape or disc. With
most major computer systems. For most major automated

typesetters. Even the Xerox 9700.

Data processing, line composition, area composition, and

pagination. Imagine the possibilities.

Then for complete information on the Versacomp system,

contact Dybell/ Ware & Associ-
ates, Inc., 100 Peachtree Street,
Suite 2410, Atlanta, GA 30303,
(404) 523-4342.

No matter how tough your
data base pagination require-
ments, welll promise results.

And Versacompwill deliver.
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VERSACOMP

Mainframe Composition & Pagination

Dybell/Ware & Assodates, Inc.,
Automated Text Processing & Graphic Systems.

o

R e Wt

% o
Dy

1t oo ey
O Bt o e S S e

-—
: ve  SCITL
. ————

———

= =
—
-u-.,'_‘_f_t-n.—: S ey Tl

7 o,
e e

f—— c—m

- ——
o e e Wt

u

8133-DW-VC1

CIRCLE 5 ON READER CARD

4 DATAMATION

DRATAMATION

Editor  John L. Kirkley
Managing Editor Laton McCartney
News Editor Becky Barna
International Editor Linda Runyan
Managing Editor, Europe Andrew Lloyd
Products Editor Bill Musgrave
Copy Editor  Florence Lazar
Associate Editor - Kenneth Klee
Assistant Editor Deborah Sojka
Editorial Assistant Lauren D'Attilo
Bureau Managers
San Francisco
Los Angeles Edith D. Myers
Minneapolis Jan Johnson
Boston Ralph Emmett
New York John W. Verity
Technology Editor, Europe
Correspondents
Washington  Willie Schatz
London Malcolm Peltu
Sydney, Australia Norman Kemp
Telecommunications Editor  Ronald Frank
Editorial Advisor Robert L. Patrick
Technical Advisor Lowell Amdahl
Contributing Editors  Ralph G. Berglund,
Howard Bromberg, Philip H. Dorn, David
Hebditch, John Imlay, Angeline Pantages,
Russell Pipe, Carl Reynolds, F. G. Withington.

Edward K. Yasaki

Fred Lamond

Art Director Kenneth Surabian

Assistant Art Director  Susan M. Rasco
Production Manager  Robert Gaydos

Asst. Production Mgr. Kathleen Monaghan

EDITORIAL OFFICES

Headquarters: 666 Fifth Ave., New York, NY 10103. Phone
(212) 489-2588. New England: 1 Chaucer St., RFD 2, Sand-
wich, MA 02563, (617) 888-6312. Midwestern: 3607 Gar-
field Ave. S., Minneapolis, MN 55409, (612) 827-4664.
Western: 1801 S. La Cienega Bivd., Los Angeles, CA
90035, (213) 559-5111; 2680 Bayshore Frontage Rd., Suite
401, Mountain View, CA 94043, (415) 965-8222. interna-
tional: 6605 Burlington Pl., Springfield, VA 22152, (703)
569-3383. European: 221 Blvd. Raspail, 75014 Paris,
France, (331) 322-7956. New York, N.Y. TELEX 640-229.

CIRCULATION
666 Fifth Avenue, New York, NY 10103

Circulation Manager Joseph J. Zaccaria
Director of Mktg. Deborah Dwelley Gamber
Business Manager Charles J. Johnsmeyer
Publisher James M. Morris

Technical Publishing
nB ﬁ:‘:‘)?l‘lﬂ:\ ;:LNuﬂ Corporaten

VBPA Circulation audited

by Business Publications Audit

ﬁ’ABP Member American Business Press, Inc.

DATAMATION (ISSN 0011-6963) Magazine is issued
monthly on or about the first day of every month, with the
exception of August, which is semimonthly. Published by
Technical Publishing, a company of the Dun and Bradstreet
Corp., 1301 South Grove Ave., Barrington, IL 60010; James
B. Tafel, Chaiman; John K. Abely, President. Executive,
advertising, editorial offices, and subscription department,
666 Fifth Ave., New York, NY 10103. Published at East
Greenville, Pa. Subscription rates: $36 (U.S. and Posses-
sions), $45 (Canadian). Reduced rate for qualified U.S.
students: $18. Foreign subscriptions: £43. Additional
charge for airmail: £40. Japan, Australia and New Zealand:
£47 (air-shipped). Sole agent for all subscriptions outside
the US.A. and Canada is J. B. Tratsart, Ltd. 154 A Green-
ford Road, Harrow, Middlesex HA13QT, England, (01)422-
8295 or 422-2456. No subscription agency is authorized by
us to solicit or take orders for subscriptions. Second-class
postage paid at New York, NY 10001 and at additional
mailing office. Copyright 1981 by Technical Publishing
Company, a Division of Dun-Donnelley Publishing Corpora-
tion. All rights reserved. “Datamation” registered trademark
of Technical Publishing Company. Microfilm copies of DA-
TAMATION may be obtained from University Microfilms, A
Xerox Company, 300 No. Zeeb Road, Ann Arbor, Michigan
48106. Printed by Brown Printing Co., Inc. POSTMASTER:
Form 3579 to be sent to Technical Publishing Company
Circulation Office: 666 Fifth Avenue, New York, NY 10103.
Single copy: $4.00 in US.A.




Cause for Celebration...
your new 4300 with

Intel’s

DBMS

Your DP staff is out celebrating a long-sought
solution: hardware and software which

work for them.

It feels good to be right. You've
chosen Intel's SYSTEM 2000®/VSE
data base management system to go
with your 4300. It's a match that cer-
tainly calls for celebration.

SYSTEM 2000%/VSE DBMS:

Made for the 4300.

Intel's DBMS is specially tailored to the
IBM 4300 line and you, the user. Intel
knows you have a diversity of applica-
tion requirements and an urgent need
to develop and maintain application
software. You face a two-pronged
challenge: to clear out backlogs and
respond to increasing growth de-

mands, while keeping budget and DP
staffing on an even keel. Towards this
end, you expect your software to re-
lieve you of two fundamental con-
cerns: people productivity and low
maintenance.

Intel answers these people-intensive

needs by providing:

e powerful productivity tools for
programmers;

e simplified interfaces for end users;

® extensive prototyping facilities for
application development; and

e flexibility to respond to modifications
and change.

It’s software that brings life to
the party.

SYSTEM 2000/VSE DBMS, teamed
with the 4300, allows you to maximize
your valuable human resources by
providing them with tools that make
their jobs easier.

Programmers applaud Intel's versatile
programming language extensions,
which greatly facilitate their design
efforts and free them to develop new
applications as well as to update old.
End users appreciate the free-form,
English-like language that allows them
to create, update and retrieve data
bases without programmer assis-
tance. Both enjoy Report Writer's com-
prehensive facilities which make re-
porting a routine and worry-free task.
No programming is required.

And because SYSTEM 2000/VSE is
dictionary-driven, you need never be
apprehensive about changing your
data base. The Integrated Data Dic-
tionary (IDD) ensures that adjustments
will not throw off the rest of the system
in a “ripple effect.”

Haven't had a good celebration for a
long while? Call Intel's Market Informa-
tion Office at 512/258-5171, or clip the
coupon below. For you, the celebra-
tion has just begun. 4300 plug-com-
patible guests are also invited.

Please tell me more about
SYSTEM 2000/VSE DBMS in 4300
(compatible) environments.

Name

Company

Mailing address

City — . State Zip

Telephone

Return to: Intel Market Information Office
P.O. Box 9968
Austin, Texas 78766

Europe: Intel Corporation S.A.
Commercial Systems Division
Rue du Moulin a Papier 51, Boite 1
B-1160 Brussels, Belgium
32-2-660-3010 TLX: 846-24814

Canada: Intel Semiconductor of Canada, Ltd.
Willowdale, Ontario
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See what you've been missing in your APL
applications with Human Designed Systems' new
132-column concept APL8 display terminal — the
first CRT to stretch your APL horizons with 132
columns of information (that bring your reports
to full life)...to expand those horizons with eight
full pages of scrollable memory (for easy refer
back)...and at a price that proves that ergonomics

and economics can work together — to your
benefit.

HDS

human
designed
systems, inc.

3700 Market Street Philadelphia, PA 19104
215-382-5000

Boston — (617) 329-3510; New York City Area —
Infocon: (201) 624-1372; New York State — Naco
Electronics: Syracuse: (315) 699-2651, Rochester:
(716) 223-4490; Delaware — !nfocon:
(302) 239-2942; Washington, DC — International
Systems Marketing: (301) 986-0773; Los Angeles —
(213) 541-9303; San Francisco — (415) 692-4184;
Canada — CAIL Systems: Toronto:(416) 362-1063;
Belgium — Belcomp: 097/25 22 88;France —
Walton: 1 226 06 90; Sweden —

Allinovo Data AB: 08-25 62 02; Switzerland — Mitek
AG: 01-66 22 52; United Kingdom — Shandell
Systems Ltd.: 02407-2027; West Germany —
COMKO Computer Systems mbH: 221-48 30 51.
DISTRIBUTORSHIP INQUIRIES INVITED.
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Twenty Years Ago/Ten Years Ago

LOOKING

BACK

TILTING AT WORDMILLS

October 1961: In ‘‘You Notice How No
One Ever Uses Things Anymore?’’, Jack-
son W. Granholm complained of buzzword
proliferation, labeling it a ‘‘cancerous and
monstrous growth of quasi-verbalism.’’ He
charged that the overblown jargon then in
vogue helped create confusion, misleading
those who used and heard it. Granholm
pointed out that apparently no one in the
United States was content merely to use
digital computers when instead they could
‘‘utilize data processing systems.’’ That last
word was also branded irksome and impre-
cise: ‘‘We may as well resign ourselves to
utilizing systems and forget about using ma-
chines.”’ )

Another ‘‘new by-word of comput-
er-oriented talk’’ was ‘ ‘instantaneous,’’ and
its ugly offspring, ‘practically instanta-
neously.”” On average, Granholm wrote,
the construction appeared 2.67 times per
paragraph in a typical computer manufac-
turer’s press release. The pseudo adjective
‘‘solid-state’’ also turned up frequently, ac-
companied by the phrase, ‘‘virtually no
moving parts.”’” Granholm noted that when
73 electronics hardware: public relations
people were asked to define solid-state,
only one could, and his definition was far
from accurate. ‘‘Breakthrough in the state-
of-the-art’’ heralded products that might or
might not be new, and ‘‘in-house technical
ability’’ alerted customers to the fact that
the vendor had an engineering staff.

Granholm also had something to say
about the 1961 wicc, with its theme of
‘“Extending Man’s Intellect . . .”’ The im-
plication, he averred, was that ‘‘those who
use digital computers are smarter than those
who do not.”’ Granholm said this was true,

but nonetheless difficult to prove, formally.

Software manufacturers were among
the guilty, too, with their bad habits trace-
able back to when the drum computer was
invented and ‘‘minimum latency. program-
ming’’ was devised to simplify the phrase
‘‘get things faster.’’ * ‘From this humble be-
ginning,”’ Granholm griped, ‘‘we have pro-
gressed to the present day when pseudo-
code, macro-language, and debug time are

things spoken freely across the back fence
by every housewife.’’

RCA BOWS OUT

October 1971: In 1965, RCA expressed in-
terest in acquiring Univac to aid in an ex-
pansion of the company’s computer systems
operation. The deal never materialized, and
by 1971, it became evident that RCA would
not be acquiring any computer firm. In early
September, rumors flew that Univac would
be the one doing the acquiring. There were
similar rumors in circulation linking RCA
with Xerox, Westinghouse, and Memorex.

RCA began cutting off programs and
laying off people—sales were down, and
returns of Spectra 35s and 45s from custom-
ers upgrading to the single-digit series only
compounded the company’s problems.
Then came ‘‘Black Friday,”” Sept. 17,
when RCA announced it would abandon the
general purpose computer business. Cus-
tomers were given no advance warning, nor
did they receive any details on how RcA
would provide support in the future. Rich-
ard Rau, president of the RCA Users Associ-
ation and acting director of Pennsylvania’s
Bureau of Management Information Sys-
tems (with 17 RCA systems), told users not
to panic, citing the ‘‘valid, enforceable con-
tracts that will be usable for the next seven
years,”’ which would enable users to
‘‘gradually replace their systems.”’

On the home front, RCA employees
were caught unaware. Security was tight-
ened, and the staff was subjected to brief-
case searches, the opening of all mail, and
the frisking of production workers. One
RCAer was even caught with an unsold
house in Cherry Hill, N.J., and another with
a newly purchased one in Marlboro, Mass.,
because of the company’s relocation.

The government was also affected
by RCA’s bailout. In Washington, there
were 180 RCA systems installed, and soft-
ware support—or rather, the possible lack
of it—was the feds’ major fear. RCA’s with-
drawal was expected to boost long-term
commitments with IBM, thereby giving IBM
competitors yet another headache.

—Dehorah Sojka




It’s a word that best sum-
marizes the benefits of the
Memorex 2078 Display
Station. Important
benefits for users of some
of today’s most popular
CPUs, including the IBM
43XX. And of today’s
most advanced
communications protocols, like SNA/SDLC.
The 2078 Is Easier To Work With.

People who are more comfortable are more pro-
ductive. That’s why there are more “people” fea
tures designed into the 2078. A non-glare screen
and keytops. Non-reflective moldings. Recessed
display. And a monitor that tilts 30° up and 15°
down. There are also more operational features.
Like a line and column indicator. An alternate
cursor. An operator information line. And key-
board click and non-click mode.

The 2078 Is Easier To Move Around.

Space is always at a premium, be it on a desktop or
an entire office work area. Which is why Memorex
made the 2078 both compact and versatile. The
whole package measures just 17" wide by 19" high
by 24" deep. And it weighs a mere 55 pounds. A
detachable keyboard and a removable monitor

. :
Easier To Accommodat,

For twenty years, the
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that can be conveniently
placed on a shelf, further
increases workspace
efficiency.
The 2078 Is Easier To Get
‘The Way You Want It.
It can be ordered with
your choice of five screen
capacities, from 960 to
3564 characters. With many keyboards, including
75-key EBCDIC typewriter, ASCII typewriter and
EBCDIC data entry as well as 87-key ASCII type-
writer and EBCDIC typewriter with numeric pad.
And an impressive list of options, including selector
light pen, security keylock, an unprotected field
indicator and a special conditions alarm.
The 2078 Is Easier To Get When You Want It.
It’s built for SNA/SDLC, right now. It’s built for
customer installation in a matter of minutes. But
for all of the reasons the 2078 from Memorex is
easier to appreciate, the biggest might be delivery.
Because 2078s are available in quantity, immediately.
So take the easier way out. And the smarter
way. Contact your local Memorex representative
today. Or Laurie Schuler at (408) 996-9000.
Memorex Communications Group, 18922 Forge
Drive, Cupertino, CA 95014.

L e S
EasierTo bere

MEMOREX

 expression of excellence.
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Intel would like to give

With light-speed paging and swapping, Intel’s new
FAST-3815 intelligent memory system frees your
3350s (and 3380s) for the task they were meant to

perform: data storage.

Priced at only $6K a megabyte,
the FAST-3815 is an intelligent
Random Access Memory (RAM)
system. And because it handles
paging and swapping faster and
more economically than anything
else in the market, the FAST-3815
releases your large capacity disk
drives for productive use.

When compared to conventional
disks, Intel's FAST-3815 offers
many cost-effective advantages
for IBM 4300, 158, 168, 303x
and PCM users. These include:

* Improving paging and swap-
ping up to 300 percent,

* Enhancing systems perfor-
mance by reducing page
service time up to 67 percent

(vs. a 3350),

* Reducing users’ response
time and/or increasing the
number of users with no de-
gradation in response time,
and

* Providing environmental
savings —cooling, power and
space.

Intelligent memory priced at
$6K a megabyte

You won't find RAM memory any-
where priced as low as $6K a
megabyte...especially intelligent
RAM memory. Intel's advanced
iISBC 86/12™ single-board com-
puter equips the FAST-3815 with
unparalleled intelligence that,
among other functions, handles
channel protocol and performs

sophisticated self-healing diag-
nostics.

Self-healing procedures which
make the FAST-3815 virtually fail-
safe include:

* The first commercial applica-
tion of 'hot' spares and
double-bit error correction
with multiple-bit detection,

1
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you free 3350s. Now.

* A unigue software sweep
that ‘scrubs’ soft errors and
reallocates spare memory in
place of hard errors, and

* An automatic recording—in
its own battery backed-up
memory —of the board and
device location of any errors
to provide maximum service
efficiency.

The FAST-3815's microcomputer
also ensures complete IBM com-
patibility and the ability to emu-
late numerous direct access
storage devices.

+ Fast access
The FAST-3815's extremely fast
paging and swapping perfor-
mance can release 3350s (and
3380s) to perform the function
they handle best—normal data
storage. The FAST-3815's 0.8
milliseconds access time is con-
siderably faster than any IBM
alternative.

By moving the paging data sets
of swap files onto a single FAST-
3815, you can free multiple
3350s (and 3380s) to handle
your growing data storage re-
quirements. And, Intel's FAST-
3815 is available for delivery now.

The FAST-3800 family

The new FAST-3815 is an entry-
level version of the Intel FAST-
3805 semiconductor disk. Both

. devices in the FAST-3800 family

offer impressive environmental
savings. Power costs, cooling
costs and space requirements
are at least half of those of con-
ventional disks.

Intel's FAST-3815 releases your
disks for more productive use,
offers increased systems per-
formance, and is available now.
Interested? Contact Intel's Market
Information Office at 512/
258-5171. Or mail the attached
coupon today.

O Send details on the FAST-3815
semiconductor disk.
0 Have a salesman call immediately.

Name

Organization

City, State, Zip

Phone ( )

CPU . Operating system .

Return to Intel Market Information Office, P.O. Box
9968, Austin, Texas 78766.

Europe: Intel Corporation S.A., Systems Group, Rue du
Moulin a Papier 51, Boite 1, B1160 Brussels, Belgium,
322-660-30-10, TLX 846-24814. Canada: Intel Semicon-
ductor of Canada, Ltd., 201 Consumers Road, Suite 200,
Willowdale, Ontario M2J 4G8, 416/494-6831.
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With one BTI 8000, you use up to 200
terminals simultaneously running programs in
COBOL, FORTRAN, BASIC and PASCAL.
What’s more, you can run interactive and batch
jobs at the same time — in any mix!

The key is BTT'’s exclusive Variable Resource
Architecture. Starting with an entry level system,
you can increase processmg power by a factor of
ten, by just plugging in modules — up to 8 CPUs,
up to 16 Mbytes of memory and up to 8 Gbytes of
mass storage. All without rewriting any software.

The BTI 8000 also features a virtual memory
environment, fail-soft architecture, built-in secu-
rity and privacy, and remote diagnostics. And, if

"BTI8000 32-bit
multlprocessor system

all that’s not enough, consider this: the base sys-
tem price for the BT1.8000 is 30% lower than that
for comparable systems from other “supermini”
manufacturers.

As for reliability and support, they’re -an
established BTI tradition, thanks to more than 10
years’ experience with service via remote diagnos-
tics. BTI currently supports over 3000 systems
in the U.S., Canada and the United Kingdom. For
even more reasons to buy the BTI 8000, contact
your nearest BTI sales office.

Corporate Offices: 870 West Maude Avenue, Sunnyvale, CA (408) 733-1122; Regional Off]ces Piscataway, NJ (201) 457-0600;

Palatine, IL (312) 397-9190; Atlanta, GA (404) 396-1630; Sunnyvale, CA (408) 749-0500.

In the United Kingdom: Bu‘mmgham (021)-477-3846.

Sales Offices in major U.S. cities.
BTI is a registered trademark of BTI Computer Systems
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LOOK AHEAD

ETHERNET Look for a series of Ethernet-compatible products
EVER MORE to be introduced over the next 12 months. More
than 100 firms have been licensed by Xerox to use
Ethernet principles. The $1,200 license has gone
to companies which include IBM GSD, AT&T, and
firms as far away as Japan and Finland.

Intel has implemented the first two layers of
the Ethernet interface in a PC board which will
be replaced by a single chip version within the
next year. A microprocessor development system
in the Intellec series is also available from
Intel to help vendors implement the other layers
needed in an Ethernet-compatible product.

CRASHING Will the yet-to-be-unveiled Cray 2 be compatible
CRAYS? with the Cray 1? "Not exactly," admits Cray Re-
search president John Rollwagen. A FORTRAN pro-
gram that runs on the Cray 1 might run two to
four times faster on the Cray 2, but to take full
advantage of the Cray 2's five to 10 times per-
formance improvement, "some rewriting of the code
in FORTRAN will be required," he said. Compati-
bility requires compromise and Seymour Cray,
Rollwagen indicated, is not inclined to compro-
mise performance.

NEWCOMER TO What happens when you push the LSI 11 microcom-
OEM MINI BIZ puter architecture out to 32 bits, or better than
VAX throughput, and you gain the advantages of a
timesharing environment through the UNIX opera-
ting system -- all at around $20,000? Answer: you
get to hustle your way into the oem minicomputer
business, which is increasingly being ignored by
such giants as Data General and DEC. Latest new-—
comer in this department will be Charles River
Data Systems, Natick, Mass. Quipped one source,
"Its offering sounds like the machine that DG
tried to build before it settled for the Eclipse."

TURNKEY Plessey Peripheral Systems, Irvine Calif., is
TALK getting into small business computers. The first
product in the three series of turnkey systems
will debut at next month's Comdex show in Las
Vegas, where the firm will recruit independent
distributors. The SBC 210 with a DEC LSI 11/23
processor, a 20.8 megabyte dual disk drive, and
system software will be priced at $32,000. Ini-
tial software will include a DIBOL-compatible
language processor for emulating DEC Datasystems,
a COBOL processor, and ISM-11, a MUMPS-based sys-
tem with an integrated DBMS for medical and fi-
nancial markets.
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LOOK AHEAD

AMI BREAKS TIES
WITH CALIFORNIA

FROM LONDON TO
TOKYO AND BACK

FROM XANADU
TO DATAPOINT

THROUGH THICK
AND THIN

RUMORS AND
RAW RANDOM DATA

We hear AM International is looking for a buyer
for its AM Jacquard Systems Div., Santa Monica,
Calif., a unit it said it would keep when it put
a number of others on the block last spring. And
it appears that AMI, newly relocated to Chicago
from Los Angeles, has found a buyer from within
for its only other Southern California operation,
AM Documentor, a unit known to be up for grabs.
Looking to buy it is a group of its own execu-
tives headed by division president Sol Zechter.

A veritable parade of British government and in-
dustry dignitaries has been passing through Tokyo
this summer, stopping off not only at the Ministry
of International Trade & Industry but also at
Fujitsu LTD., the leading mainframe maker. We
understand the folks at ICL are seeking to acquire
Fujitsu's VLSI technology and have also been dis-
cussing the purchase on an oem basis of some
large-scale IBM-compatible mainframes. These
machines will probably be the large M series.

And sometime this month ICL is expected to an-
nounce the PERQ microprocessor-controlled, multi-
purpose office workstation made by Three Rivers
Computer Corp., Pittsburgh.

Ted Nelson of Computer Lib/Dream Machines and
Project Xanadu fame is joining Datapoint this
month to work on the firm's office automation pro-
ducts. While it's not clear what he'll be contri-
buting to the effort, Datapoint's free-form index-
ing system would seem to be receptive to some of
the ideas Nelson has been promoting with Xanadu/
hypertext, a project which continues in Ann Arbor
under the leadership of Roger Gregory.

At least six U.S. companies are interested in the
so-called smart card, and "they're not necessarily
banks," says Roy Bright, managing director of In-
telmatique, the French group dedicated to the ex-
port of French technology. In fact, Bright thinks
the chip-in-a-card notion, if it takes off in the
U.S. at all, will begin in nonbanking sectors
where the 0.030 in. thickness of the cards won't
damage investments in readers and imprinters that
require thicker cards.

We hear IBM has about 150 orders for its large-
scale 3081 processor in the Japanese market...An
1890-era building in Manhattan's fashionable Tri-
beca section is to become the first co-op to offer
built-in computer terminals. Residents, who will
pay upwards of $100,000 for their apartments, will
get a crt terminal and a subscription to The

.Source.
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Electronic Mail is a term
that’s been bandied about data
processing circles for years.

Simply put, it means high-
speed information transportation.

One of the most advanced
methods is terminals talking to
one another.

Your mailbox is the terminal
on your desk. Punch a key and
today’s correspondence and
messages are displayed instantly.

Need to notify people
immediately of a fast-breaking
development? Have your mes-
sages delivered to their terminal
mailboxes electronically, across
the hall or around the world.

Electronic Mail is document
distribution that's more timely,
accurate and flexible than tradi-
tional methods.

There’s no mountain of
paperwork.

Administrative personnel
are more effective.

Managers have access to
more up-to-date information.
Decision-making is easier.

Tomorrow’s automated
office will clearly include Elec-
tronic Mail. But like the rest of the
COffice of the Future, it's available
at Honeywell today.

For more information call
Mr. Laurie Reeves at (8B00) 295-
392929/3 (withinthe 617 ares, call
552-2048). Or write him at
Honeywell Office Automation
Systems, Three Newton Execu-
tive Park Drive, Newton Lower
Falls, Massachusetts 02162.

Honeywell
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CALENDAR

Systems ’81, October 19-23, Munich.

Both the conference and exhibition at Systems *81 will strongly
emphasize telecommunications. ‘“Thinking in Systems’’ is the
theme. Contact Kallman Associates, 30 Journal Sq., Jersey City, NJ
07306, (201) 653-3304.

CAD/CAM Graphics Users Expo, October 27-30,
Fort Worth, Texas.

The expo is held in conjunction with Computer Aided Manufactur-
ing-International, Inc.’s 10th annual meeting. The conference will
focus on various graphics systems’ capabilities relative to manufac-
turing users’ needs. Contact CAM-I, Suite 1107, 611 Ryan Plaza
Dr., Arlington, TX 76011, (817) 265-5329.

NOVEMBER

Federal Office Automation Gonference,

November 3-5, Washington.

The conference program provides coverage of issues including
management, applications, technology, equipment, and systems
and services. Contact Federal Office Institute, P.0. Box E, Way-
land, MA 01778, (617) 358-5119.

ACM ’81, November 8-11, Los Angeles.

Exhibits, tutorials, workshops, panels, plus a number of special
events will be part of this year’s ACM. Contact ACM ’81, P.O. Box
24059, Village Station, Los Angeles, cA 90024, (213) 536-9735.

Autofact Ill, November 9-12, Detroit.

New technological refinements and management approaches to the
automatic factory are the major subjects of this year’s conference
and exposition, sponsored by the Computer and Automated Sys-
tems Association of the Society of Manufacturing Engineers. Con-
tact SME Public Relations, One SMEDr., p.0. Box 930, Dearborn, Mi
48128, (313) 271-1500.

COMDEX ’81, November 19-22, Las Vegas, Nevada.
This is the third annual conference and exposition geared to the
needs of independent sales organizations. Contact the Interface
Group, 160 Speen St., Framingham, MA 01701, (617) 879-4502.

Western Educational Computer Conference,

November 19-20, San Francisco.

Sponsored by the California Educational Computing Consortium,
this is the CEcC’s fifth year. Contact Ron Langley, Director, Data
Processing Services, California State University—Long Beach,
1250 Bellflower Blvd., Long Beach, cA 90840, (213) 498-4111.

1981 National Telecommunications Conference,

November 29-December 3, New Orleans.
“Innovative Telecommunications—Key to the Future’’ is the con-
ference title. Topics include using communications technology to
develop energy resources, and other innovative uses of telecom-
munications products and services. Contact Kenneth Black, New
Orleans Public Service, 365 Canal St., Rm. 950, New Orleans, LA
70140, (504) 586-2173.

DECEMBER

Twelfth International Conference on Computer
Performance Evaluation, December 1-4, New
Orleans.

The conference is sponsored by the Computer Measurement Group,
and will feature CPE sessions from three viewpoints—technical,

managerial, and tutorial. Contact Donald Deese, FEDSIM, 6118
Franconia Rd., Alexandria, va 22310, (202) 274-8461.

WSC ’81, December 9-11, Atlanta, Georgia.

The annual Winter Simulation Conference is cosponsored by seven
organizations, including the ACM/SIGSIM, and the IEEE’s Computer
Society. Contact Claude Delfosse, cAcl, Inc., 1815 North Fort
Myer Dr., Arlington, VA 22209.

JANUARY

Data & Telecommunications/Japan, January 20-
23, Tokyo, Japan.

Suppliers of PABX equipment, modems, cables, etc., from all over
the world will be exhibiting at the Tokyo exposition. A conference
program is also scheduled. Contact Industrial & Scientific Confer-
ence Management, Inc., 222 West Adams St., Chicago, IL 60606,
(312) 263-4866.

Texas Gompmer Show, January 20-22, Dallas,
Texas.

The Texas show is scheduled to become a yearly event, covering all
aspects of computer and word processing equipment, peripherals,
software, and services. Contact Intercontinental Trade Shows, Inc.,
P.0. Box 214035, Dallas, Tx 75221, (214) 761-9108.

ASEE '82, January 26-28, San Jose, California.
The Advanced Semiconductor Equipment Exposition is the fourth
annual show and conference of semiconductor processing, produc-
tion, and test equipment and materials suppliers. Contact Cartlidge
& Associates, Inc., 491 Macara Ave., Sunnyvale, CA 94086, (408)
245-6870.
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You can actually see the superior
print quality when you use C. Itoh’s
new daisy wheel impact printers.
Besides clear and crisp print char-
acters, you also get the throughput
performance you're looking for, at
prices never before available to quan-
tity buyers of Daisy Wheel printers.

C. Itoh's Starwriter offers you a
print speed of 25 cps while the Star-
writer II operates at 45 cps. Both
machines incorporate the latest
LSI technology and utilize an
easy-to-change industry standard
96-character wheel. Starwriter
printers are the perfect choice for
multilingual and multi-discipline
applications.

The two Starwriter models also
feature self-test capabilities and a
programmable VFU. You'l be
able to print up to 163 columns on

CIRCLE 14 ONREADER CARD

multiple copies and you can process
paper widths to 381 mm (15"). Both
models are equipped with front panel
indicator lamps and switches.

You can put our printers to work
the minute they're delivered. They're
plug-compatible and meet either the
industry standard parallel interface
specifications or serial RS 232 C with
voltage or current mode capacity.

So if you're looking for perfection

in printing, let our Starwriters do the
job. All printers are backed by C.Itoh's
warranty and nationwide service
organization. For more information,
contact C. Itoh Electronics, Inc., 5301
Beethoven Street, Los Angeles, CA
90066; Tel. (213) 306-6700. Chicago
Office: 240 E. Lake Street, Suite 301-A,
Addison, IL 60101; Tel. (312) 941-1310.
New York Office: 666 Third Ave., New
York, NY 10017; Tel. (212) 682- 0420.
Dallas Office: 17060 Dallas Pkwy,
No. 108, Dallas, TX 75248; Tel.
(214) 596-2974. Represented

in Canada by Canadian General
Electric.

3% C.ITOH
ELECTRONICS, INC.

One World of Quality




Ladies and Gentlemen: Presenting
Media-Flex."The complete information
handling system from Acme Visible.

No matter what your filing and storage needs,
no matter what your space limitations, you’ll find
the Acme Visible Media-Flex line just what the
doctor, office manager and data center ordered.

Each Media-Flex unit gives you maximum
storage in an absolute minimum of space and com-

plete media flexibility. And there are good-looking,
» hardworking work stations to match.
Consider our modular cabinets.
They stand alone or can be stacked
and interlocked. And instead of just
, = offering you a choice of colors,
we let you store your choice of media — disk packs,

reels cassettes, printouts and more.

: Or look into the Rotomatic®
arotary file that uses 55% less space
than conventional 4-drawer files.
Presto. You get twice the space in
the same old place. Rotomatic can

even serve as a handsome room divider
any media — from eitherside. __
For high density filing,
Magic Aisle® It's compact
shelving that moves on
still lets you store a complete range of
media for added versatility.

that gives you access to your media —
nothing beats our
tracks to double your capacity And

Our Media-Flex line offers work stations
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flexible enough to handle your word processors,
data terminals and just about anything else with

and three sizes of carts to

keep things moving. L
One other thing we give you.

The kind of quality that goes into

every product bearing the

Acme Visible name. (g
So don'tfile this

qd away. Call us collect at

(804) 823-4171 or send us the

coupon and we'll send you more

information. And while we’re at it, we'll

send you “Filing in a Nutshell, our information

handling and media storage guide, free.
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DAQ15Y1
VISIBLE
First in putting information in its place.
Acme Visible Records, Inc. — 1000 Allview Drive
Crozet, Virginia 22932

O Have your filing systems specialist contact me.
O Please send free Media-Flex literature.

Name Title

Firm Phone

Address

City State Zip

Canadian Sales: Acme Seely Limited, Hwy: 17, Renfrew. Ontario. Oftices in principal cities.
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Prime.
One line of compatible
systems. A whole spectrum
of powerful solutions.

Just a few years ago, advanced technology
and system compatibility were mutually
exclusive. But when Prime began making
computers, technology and compatibility
became one.

Big. Better. Best. The Prime 50 Series
includes the Prime 250-11, 550-11, 750, and the
new Prime 850. The Series is so flexible, it can
handle virtually any application you have.
And so powerful, it can meet your most
demanding needs.

Ifyou're in a start-up mode, the perfect way
to begin building your system is with the
Prime 250-I1. If you need more power, you'll
find the solution in the Prime 550-II or the
Prime 750. And if you're looking for maxi-
mum performance, the Prime 850 is the most
powerful mini available today.

-

B B .

You should know too that any 50 Series sys-
tem can be networked with any other. They
can also communicate directly with main-
frames. And all Prime systems support a
broad band of industry-standard languages.

The economy of compatibility. The
Prime 50 Series is designed around a single
operating system, which makes all systems
compatible with each other. So you can easily
and economically move up to a larger sys-
tem, or expand to any number of small,
remote systems. And you’ll have nothing new
to learn because the same software goes with
you.

A spectrum of solutions. The 50 Series
was designed to provide a broad spectrum of
solutions for just about any application you
might have, including manufacturing, finan-
cial, education, utilities, engineering, energy,
automated office, you name it.

Consider Prime first. Today, more than
ever before, you need the compatibility and
the spectrum of solutions that only Prime can
offer. For more information, write to us at
Prime Park, MS 15-60, Natick, Massachusetts
01760. In Europe, write Prime Europe, 6
Lampton Rd., Hounslow, Middlesex, TW3 1JL,
England. Telephone: 01-570-8555.

PRIME

Computer
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LETTERS

DOG DAYS

Re: Cover Photograph, August 1981, please
dispel the nasty rumor that’s floating around
our office about the dog on your cover. Is
the dog alive or stuffed (preserved . . . like
Trigger)???

The office opinion is about 50-50 as

to which is true. Can you help?
SUE KILGORE
Service Coordinator
Computer Systems
Hewlett-Packard Co.
Grand Rapids, Michigan

Just saw a copy of the August DATAMATION
in a friend’s office and wanted to say what a
really great cover!

I don’t suppose it is available with-
out all the words on it? Would make a terrif-
ic poster!

MARIORY BELL
Orlando, Florida

In distributing the mail this morning I saw a
copy of your August issue, and I was im-
pressed with the cover.

I have a fox terrier that looks like the
one on your cover. He is 18 years old this
summer. If you have ever had a dog, you
know just how attached you can become.

Is there any way in which I could get
a copy of your cover for framing?

MARION H. MESSICK

Secretary to the Principal

Folcroft Vocational-Technical School
Folcroft, Pennsylvania

Alive and well and living in New York City is
Jack, the super-smart dog, trained and sup-
plied by All-Tame Animals. Jack, who is 6%
years old, was one of the “‘actors’’ starring
in the 1977 & 1980 Clio award-winning
Breakstone Cottage Cheese commercials.
Jack appeared in all 11 spots, produced by

Gomes/Loew, pulling vigorously at Sam
Breakstone’s pants leg and running out of
the store carrying Sam’s straw hat in his
mouth. He was also featured in The Prince
of Central Park, a 1979 CBS tv special. A

real trouper, he worked 10- and 11-hour

days without an understudy. During the
shooting of our August cover, Jack gladly
posed with Susan Rasco, our assistant art
director.—Ed.

CHEAP TALK

Re: ““Talk Is Getting Cheaper’’ (August,
p.70), I feel compelled to refute Paul Mas-
ters’ statement that ‘‘LPC [linear predictive
coding] . . . quality is poor. . .”’ We know
this to be untrue because we build very high
quality speech products using LpC. In addi-
tion, if LPC was so bad, why would three
U.S. and more than five Japanese manufac-
turers adopt it?

Production of high-quality LPC
speech does require that much care be taken
to extract correct pitch and voicing data
during the encoding procedure. But since
none of the LPC chip or board manufacturers
require the user to do the encoding, this is
unimportant.

The Centrigram PWC [parameterized
wave-form coding] process is intended to
improve the quality of real-time low-data-
rate voice communications, a job which has
been performed only moderately well using
LPC. But it is unfair to ascribe to the many
high-quality LPC stored-vocabulary prod-
ucts the deficiencies of real-time LPC encod-
ing. Similarly, it is incorrect to imply that
Pwc will produce better stored-vocabulary
quality than LPC. Listening tests do not sup-
port such as implication.

Technological advances are certain-
ly needed in synthetic speech, but additional
confusion is not.

DAVE GILBLOM

Sales Manager

Telesensory Speech Systems
Palo Alto, California

Re: ‘“‘Loquacious Devices’ (August, p.
72), we enjoyed your discussion of the
voice output market, but would like to point
out that you overlooked our Transaction
Communications Systems audio response
products, which are used in applications
such as credit card authorizations and
branch banking services. We introduced the
TCS/500 line in April of this year.
JOHN MARTIN
Engineered Systems, Inc.
Omaha, Nebraska

WRONG NUMBER

Re: Look Ahead (September, p. 13), appar-

ently a typographical error crept into the

item entitled ‘‘The Seven-Year Itch.”’ The

Computer Store first opened its doors in

1975, not 1977 as reported. It wouldn’t be
the seven-year itch otherwise.

DICK HEISER

President

The Computer Store

Santa Monica, California
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DOMAIN PROCESSING

Apollo Computer has finally put an end A high level of predictable performance, including a VLSI CPU
fo the computer compromise. (with 32-bit orchlfecthe)bdedg:cTed ’rg each user on the network,

) B executing in a 16 megabyte demand paged virtual memory.
y“é"l?cfgﬁ ?3%”&"&?@%‘5%&?&%3‘ Anew mode of user machine interactiveness, including a high-
data sharing capabilties of today's best resolution bit map display permitfing each user o run multiple programs
timesharing systems with all the perfor- simutffaneously.

A network level modularity, providing a system with a very high

mance and responsiveness of a dedi- performance level, a wide range of growth capability, and a vast

cated mini—all in one cost-effective

systom. improvement in system reliability and availability.
\ - : DOMAIN is designed fo accommodate a wide range of application
— m%ggﬂ"g&eﬁe%ﬁ?ﬁggc%ﬁn gisa environments, including scientific, engineering, research, finance, CAD/
R, (o o ofically different approach CAM  text processing and fransaction processing. The sysfem is capable
-~ o computing. s a high performance of running very large, single program applications, as well as muttiple
local network of dedicated computers in a distributed environment. ifs program applications. :
unique architecture is designed to allow each user maximum autonomy By configuring dedicated CPUs in a network architecture, Apollo’s
within the network, while retaining the vital communications and DOMAIN reqlly does let you have your cake and eat it too.

resource sharing capability

For nformati
among every user. or more information on

- o DOMAIN processing and
The principal advantages of Apollo Computer, simply
DOMAIN are greater system fill out and return the
productivity and total system . coupon below.
cost-effectiveness. The key I g . . . k

to these advantages are:

1t too.

Apolio Computer Inc., Headquarters: Chelmsford, MA: (617) 256-6600; District Offices: Mountain View, CA: (415) 967-3231; Edina, MN: (612) 835-4541;

Wayne, PA: (215) 964-8510; Dallas, TX: (214) 239-8528.
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ILLUSTRATION BY ANDREA BARUFF|

John L. Kirkley, Editor

0S
REVISITED

IBM’s cumbersome operating
systems have been the
subject of some critical
scrutiny. Where do we go
from here?
Last January we made some rather unflatter-
ing comments about IBM’s operating sys-
tems. We quoted one of our advisors who
called them ‘‘bloated monsters,’’ systems
made distended and unwieldy by decades of
patching and layering.

The various products that have

-evolved from 0S/360 and DOS/360 are like

aging automobiles, eroded by time. At-
tempts to keep them running efficiently by
adding body putty to the fenders and stop-
leak to the radiators can’t disguise the fact
that the springs are beginning to sag, the gas
mileage is lousy, and the rings have long
since disappeared. But there’s too much
money invested in the old clunker to throw it
away . . . ah, but then, look at all those
mouth-watering, sporty little new models
zipping around.

We said in the January editorial that
we planned to convene a panel of computer
experts who have wrestled with the legacy
of 0s, and we did. Marv Silverman of Blue
Cross and Blue Shield, Jay Michlin of
Exxon, and Ed Miller, president of Soft-
ware Research Associates, sat down with
moderator Larry Welke, president of Inter-
national Computer Programs, and com-
pared experiences and opinions. You’ll find
their comments in the article ‘‘Renovating
Dinosaurs’’ on p. 143 of this issue.

Now this was not a ‘‘let’s beat up on
IBM session’’ even though they agreed that
the current operating systems are all wrong
for this day and age. As Silverman pointed
out, MVs is a far cry from the early days of
0s; the system no longer craps out with such
distressing frequency, causing users to de-
scend on the dp department like hordes of
angry Goths. '

“But,”” replied Michlin, ‘‘in the

next few years you’ll see all kinds of new
requirements in data processing . . . And
because of the nature of Mvs I need a whole
army to do it and an army to maintain it.”’

They would like to see operating
systems that are simple, transportable, and
are produced as a result of a creative col-
laboration between vendor and user. And
they also agree that with the billions of dol-
lars invested in current software, such
changes will be hard to come by.

It now appears that with the adop-
tion of the Von Neumann computer archi-
tecture and the complex approach of 0s, we
got off on the wrong foot. 0s was developed
on the assumption that it would run on a
single monolithic computer system in a cen-
tral site, cared for by highly trained special-
ists. ‘

In the beginning this was true.
Those of you who were around in the early
’60s will remember the enormous glass-en-
closed computer rooms; inside paced the
high priests of the dp environment—engi-
neers wearing brush cuts and white, short-
sleeved shirts, nerd packs at the ready. Lit-
tle did we know back then that data process-
ing would spread to the masses and that
relatively untrained users would be whang-
ing away at terminals that were once re-
served only for the initiated.

EDITOR'S?
READOUT

Our panelists offer no panaceas for a
problem that has been building for 16 years.
Their job was to air the issues and discuss
potential approaches toward a solution.
This they did.

So what are we to do? Do we do
nothing and hope competitive forces within
the marketplace will solve our problems?
Do we attempt to forge an alliance between
users and vendors that would call for far
more cooperation than now exists between
even the best of user groups and their ven-
dor. '

Do we decompose the massive sys-
tems and attempt to build simpler, standard,
portable, interlocking modules; and, if so,
who is to undertake (and fund) this Hercule-
an task?

One thing we probably don’t want to
do is to add simpleminded layers to the
existing systems, hoping to lull users into
thinking that they are dealing with *‘friendly
systems.’” The cracks in this facade will
show all too soon. |

We invite your comments. Read the
article, mull it over, and drop us a line. And
if you come up with ideas, and pithy
comments that we think our readers will
profit from, we’ll find space to air your
viewpoint. We think it’s a problem that
needs open discussion. %
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“about

We did. And whether it'’s a
30-computer installation like the
one at Quaker Oats or a single-
computer, first-time installation
like the one at Maeward, Inc., the
response was almost universal:
satisfaction. Satisfied users, like
those listed here, are one of the
strengths of Burroughs.

Read for yourself...

“The B6800 data communications
features made it possible for Keebler to
implement a nationwide sales force
order entry system of over 1000
terminals in less than one year”
William D. Dierkes, V.P.
Management Information Systems

Keebler Co.
Elmhurst, Illinois

“Having been a user of several
computer systems, we feel diversified
enough to judge the Burroughs
equipment and staff to be superior in
the product they deliver and the
follow-up service and growth of the
.equipment.”’

Denise Luukkonen

Controller

Cameron Tool Corporation
Lansing, Michigan

“Five years after our first use of
Burroughs equipment, we continue to
benefit from superior operating
performance and system flexibility.
Burroughs technical support and
knowledge of our practical business
requirements have made Burroughs an
integral part of our company and far
more than a processing machine”

' Fred D. Clarke III, V.P.

Allegheny Beverage Company
Baltimore, Maryland

“Our B1855 is easy to operate and
Erogram. With the use of DMS II, we
ave been able to develop real time

systems that have been beneficial to
our production, inventory and
shipping departments without being a
strain on our programmer.”

Bredt]. Wilhelmsen

Data Processing Manager

Sargento Cheese Company
Plymouth, Wisconsin

“All of the benefits Burroughs
promised me if I converted to a B1855
turned out to be true. The hardware
was delivered when I scheduled it and
the conversion was completed in less
than eight hours. Since the installation
of the B1855, we were able to convert
from a card-oriented, batch system to
an on-line real time, data base system
on our major applications. Currently,
over 60% of our data input now
originates in the user department. We
were able to accomplish this primarily
because of the software provided with
the B1855, such as ODESY, CANDE, and
Data Base.”

Robert Toth

Data Processing Manager

Sorgel Transformers

Square D Company
Milwaukee, Wisconsin

“We believe DMS (Data Base) software
is a superior program product and it
played a large part in our choosing
Burroughs as our vendor. Burroughs
has been an important factor in
Inmont’s success in data processing.
We made the right decision in selecting
Burroughs.”

Michael C. Freeman, V.P.

Information & Systems

United Technologies

Inmont
Clifton, New Jersey

“The upward compatibility of our
applications programs allowed us to be
operational on Friday with the B1700,
and the following Monday on our
B1900, without any adverse impact on
the business. Burroughs did an
outstanding job in supporting us
during the conversion of eight sites
from a B1700 to a B1900 environment.
Burroughs environmental software,
specifically CANDE, not only increased
our productivity but programmer
morale as well. The SYCOM program
has allowed us to achieve significant
results in the area of telecommuni-
cations. Field Engineering support on
the B1900 consistently meets the
requirements of our Division.”

John Dixon Pittman

Director, Administrative Services

Battery Products Division

Union Carbide Corporation
New York, New Yor

“The family concept of Burroughs
computers has allowed us to upgrade
our system three times when ‘
additional computer power was
needed, without the usual non-
productive and costly ordeal of
program conversions.

“The sophistication of the MCP
operating system with its automatic self-
regulation concepts has provided us
with a system that is easy to program
and operate. This translates into
manpower savings.” - '

William A. Kamman

.Corporate Manager

Computer Systems

Laclede Steel Company
St. Louis, Missouri

“The performance and Burroughs
responsive support of our distributed
network of thirty B800s have met all
our expectations. The B800s’ average
uptime of over 99% has allowed us to
effectively extend the power of our
B7800 mainframe to our remote plants,
distribution centers and sales offices.”
' DonaldK.Stunoff, V.P. .
Corporate Information Services

The Quaker Oats Company
Chicago, Illinois

“The selection of the Burroughs B92
for our first in-house computer has
proven to be an excellent choice. The
cost-effectiveness of the hardware is
exce{)tional. We have experienced an
excellent resporise by Burroughs
service personnel to the only two
hardware problems we have
encountered since the equipment was
installed over a year ago!

Ryan A. Holt

President and

Chief Executive Officer

Maeward, Inc:
Olivet, Michigan

“Our Burroughs hardware is
amazingly easy to operate. We feel
Burroughs operating system can’t be
beat. We have taken high school
graduates without formal training and
made them productive within a short
period of time”

Bob Schmitz

Data Processing Manager

New York Twist Drill Corporation
Melville, New York




“Ensign Corporation is a manufacturer  “Mirrex, Incorporated, has been a “We at Jockey feel that the two areas in

of custom transformers for television ~ Burroughs user since 1977 We which Burroughs is ahead of the other

and related industries. As such, we installed a B1700 system and ran mainframe manufacturers are: ease of

carry no stock or shelf items, so our satisfactorily until we upgraded to a use through their operating systems

inventory of raw materials is quite B1855 system. The conversion from and the outstanding field engineering

extensive. Our B80 was originally one system to another was made service we receive.

Eurchased for inventory control, and it~ without interruption of service to our Vernon Koch

as more than filled the bill. I would plant by the close cooperation of the Director of M.LS.

not hesitate to recommend the B80 Burroughs Team, including Field Jockey International

system and PCS software to any Engineers, Sales Account ’

company with needs similar to ours”  Representatives, Field Technical We'd like to tell you more about
J. Darrel Ensign Personnel and the Mirrex Operations  ¢he strengths of Burroughs.
Purchasing Agent : Personnel. There is no question that Burroughs Corporation, Dept.
%‘.:ii“ﬁﬁ;’é}’ Hiinots Burroughs has earned a strong position  p.36, Burroughs Place, Detroit, MI

in our future data processing needs. 48232. For an update on what's

"Burrou hS hardware and software William H. Vedder, Jt., V.P. happening at Butroughsz Call

solution%vas critical for the first-time Mirser ton 0! 1-800/521-4866. (In Michigan, call

user like us. The B90 hardware Mount Clemens, Michigan . 1-800/482-2402.)

reliability has been phenomenal. We've
received timely and efficient help from
Burroughs customer support
representatives. The response from
Burroughs is as good today as when we
bought the machine. We'd definitely
buy Burroughs again.”

John Scholz, V.P.

Braddock Protective Coatings
Bridgewater, New Jersey

“We have found that the Burroughs
B900 system has been more than
adequate for our needs due to the ease
of use and the ease of transition from
the B800. Burroughs provided
excellent technical support for our
transition....Our company has been
using Burroughs equipment for more
than 25 years, which indicates our
satisfaction with their products and
service.”

Robert]. Dahl, President
South Alami

..... n

Products, Inc. MT 1500 Shop Floor Terminal and the B1900 computer shown above—enable
Jacksonville, Florida manufacturers to solve the problems of production and inventory control.
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RETAIL
STORE
LISTING

A survey of the major
computer outlets in the 10
largest cities in the U.S.

With the proliferation of new products and
new retail computer store outlets opening
every day, shopping for a microcomputer
can prove a confusing and exasperating
task. To make a micro shopper’s life easier,
DATAMATION offers this listing of the major
retail outlets in the 10 largest cities in the
U.S. Included are names, addresses, and
phone numbers of each outlet and types of
equipment, services, and financing offered.
Not included is IBM’s recently announced
Personal Computer, which is being sold
through Computerland stores and Sears
Roebuck retail outlets. The key to the com-
puter store offerings can be found on p. 30.

BOSTON AREA

BOSTON DATA SALES

270 Concord St.,

Framingham (617) 235-5333

Equipment carried: Apple, NEC. Addition-
al offerings: F, T, CS, MS.

Founded 17 years ago. Owner: Jim Kin-
kead. Hours: Mon.-Fri. 9:00-5:00. Accepts
no credit cards.

COMPUMART

65 Bent St.,

Cambridge (617) 491-2700

Equipment carried: Apple, Atari, Commo-
dore, Digital, Hewlett-Packard. Additional
offerings: F, MS.

Founded 2 years ago. Manager: Ed Walter.
Hours: Mon.-Fri. 9:00-5:30. Accepts:
MC & V.

COMPUTERLAND

60 Congress St.,

Boston (617) 482-6033

Equipment carried: Apple, Atari, Commo-
dore, Cromemco, Vector, Zenith. Addi-
tional offerings: F, T, MS.

Founded 3 months ago. Owner: Steve Wat-

son. Hours: Mon.-Fri. 9:30-5:30. Accepts:

MC & V.

COMPUTERLAND

214 Worcester St.,

Wellesley (617) 235-6252

Equipment carried: Apple, Atari, Commo-
dore, Cromemco, Vector. Additional offer-
ings: F, T, MS.

Founded 2 years ago. Owner: Steve Wat-
son. Hours: Mon.-Sat. 10:00-6:00. Ac-
cepts: MC & V.

COMPUTER MART

1395 Main St.,

Waltham (617) 899-4540

Equipment carried: North Star, Zenith. Ad-
ditional offerings: T, CS, MS.

Founded 5 years ago. Owner: Charles Dun--

ning. Hours: Tues.-Fri. 11:00-6:00, Sat.
11:00-5:00. Accepts: MC & V.

COMPUTER SHOP

590 Commonwealth Ave.,

Boston (617) 247-0700

Equipment carried: Apple, Ohio Scientific.
Additional offerings: F, T, CS, MS.
Founded 4 years ago. Manager: Bob Gross.
Hours: Mon.-Sat. 9:00-5:00. Accepts:
MC & V.

THE COMPUTER STORE
120 Cambridge St.,
Burlington (617) 272-8770

Equipment carried: Apple, Cromemco,
Data General, Durango, Hewlett-Packard,
Zenith. Additional offerings: F, T, CS, MS.
Founded 6 years ago. Manager: Marvin
Goldschmidt. Hours: Mon.-Fri. 9:00-5:00,
Sat. 10:00-4:00. Accepts: MC & V.

THE COMPUTER STORE

1689 Massachusetts Ave.,

Cambridge (617) 354-4599

Equipment carried: Apple, Data General,
Durango, Hewlett-Packard, Zenith. Addi-
tional offerings: F, T, CS, MS.

Founded 3 years ago. Manager: Jeff Tur-
ner. Hours: Mon.-Thurs. 10:00-6:00, Fri.
10:00-8:00, Sat. 10:00-5:00. Accepts:
MC & V.

THE COMPUTER STORE
680 Worcester Rd.,
Framingham (617) 879-3720

Equipment carried: Apple, Data General,
Diablo, Durango, Hewlett-Packard, Inter-
tec, Zenith. Additional offerings:

F, T, CS, MS.

Founded 2% years ago. Manager: Kathy
Sperl. Hours: Mon.-Fri. 10:00-6:00. Ac-
cepts: MC, V, & AE.

DIGITAL’S COMPUTER STORES
175 Federal St.,

Boston (617) 482-0900

Equipment carried: Digital.

Manager: Rob Aston. Hours: Mon.-Fri.
9:00-5:00. Accepts no credit cards.

FERRANTI-DEGE INC.

455 Brookline Ave.,

Boston (617) 232-2550

Equipment carried: Apple, Atari, Zenith.
Additional offerings: F, MS.

Founded 1% years ago. Owners: Charlie &
Tony Ferranti. Hours: Mon.-Fri. 9:00-6:00,
Sat. 10:00-5:00. Accepts: MC & V.

HARVARD COOPERATIVE
SOCIETY

1400 Massachusetts Ave.,
Cambridge (617) 492-1000

§
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EQUIPMENT
MANUFACTURERS

Full Name Abbreviation

Alpha Microsystems—Alpha

Altos Computer Systems—Altos

Apple Computer Inc.—Apple

Archives Inc.—Archives

Atari, Inc.—Atari

California Computer Systems—CCS -

Commodore Business
Machines—Commodore

Compucolor—Compucolor

Cromemco, Inc.—Cromemco

Data General Corp.—Data General

Datapoint—Datapoint

Diablo-Xerox—Diablo

Digital Equipment Corp.—Digital

Durango—Durango

Dynabyte Business
Computers—Dynabyte

Gimix, Inc.—Gimix

Godbout Electronics—Godbout

Hewlett-Packard Co.—Hewlett-Packard

IMS International—IMS

Industrial Micro Systems

—Industrial Micro

Intertec Data Systems—Intertec

Jacquard—Jacquard

Microbyte—Microbyte -

Micro Data Base Systems—MDBS

Morrow Designs—Morrow

NEC America, Inc.—NEC

Nixdorf Computer Corp.—Nixdorf

North Star Computers, Inc.—North Star

Onhio Scientific, Inc.—Ohio Scientific
Onyx—Onyx
Osborne—Osborne
Perkin-ElImer—Perkin-Elmer
Personal Micro Computer
—Personal Micro
Pertec Computer Corp.—Pertec
Quasar Data Products, Inc.—Quasar
Qume Corp.—Qume
Radio Shack—Radio Shack
Sharp Computers—Sharp
Southwest Technical Products Corp.
—Southwest Tech.
Swingline—Swingline
Texas Instruments Inc.
—Texas Instruments
Vector Graphic Inc.—Vector
White Computer Co.—White
Zenith Data Systems—<Zenith

COMPUTER STORES

FINANCING F
TRAINING T

CUSTOM SOFTWARE Ccs
MAINTENANCE &

SERVICE MS
CREDIT CARDS
AMERICAN EXPRESS AE
CARTE BLANCHE cB
DINERS CLUB D
MASTERCARD MC
VISA v

Equipment carried: Apple, Hewlett-Pack-
ard, Texas Instruments. Additional offer-
ings: F, T, CS, MS.

Founded 2% years ago. Manager: Edward
Picienza. Hours: Mon.-Wed., Fri., Sat.
9:30-5:30, Thurs. 9:30-8:30. Accepts:
MC & V. .

IBM BUSINESS COMPUTER CENTER
400 Wyman St.,

Waltham (617) 895-2000

Equipment carried: IBM 5120.

Call for appointment.

Accepts no credit cards.

RADIO SHACK COMPUTER
CENTER

730 Commonwealth Ave.,

Boston (617) 739-1704

Equipment carried: TRS-80. Additional of-
ferings: T, MS.

Manager: Doug Flagg. Hours: Mon.-Sat.
9:00-6:00. Accepts: MC, V, & AE.

TECH-COOP/MIT STUDENT
CENTER

84 Massachusetts Ave.,

Cambridge (617) 491-4230

Equipment carried: Apple, Hewlett-Pack-
ard. Additional offerings: CS, MS.
Manager: Dan Lunt. Hours: Mon.-Fri.
9:15-5:30. Accepts: MC & V. '

XEROX STORE

44 Federal St.,

Boston (617) 451-5800

Equipment carried: Apple, Diablo, Hew-
lett-Packard. Additional offerings: F, T,
MS.

Founded 6 months ago. Manager: Burnell
Greene. Hours: Mon.-Fri. 9:00-6:00. Ac-
cepts: MC & V.

XEROX STORE

1244 Boylston St.,

Chestnut Hill (617) 566-1707

Equipment carried: Apple, Diablo. Addi-
tional offerings:.F, MS.

Founded 8 months ago. Manager: Bonnie
Gentry. Hours: Mon.-Wed., Fri. 9:00-6:00,
Thurs. 9:00-9:00. Accepts: MC & V.

CHICAGO AREA

AAA CHICAGO COMPUTER
CENTER

120 Chestnut Lane,

Wheeling (312) 459-0450

Equipment carried: Gimix, Southwest
Tech. Additional offerings: CS, MS.
Founded 4 years ago. Owner: Jerry Koppel.
Hours: Mon.-Fri. 4:00-9:00, Sat., Sun. by
appointment. Accepts: MC & V.

ABC/BYTE SHOP

3361 W. Dempster St.,

Skokie (312) 673-3550

Equipment carried: Apple, Atari, Commo-

dore, Data General, Dynabyte, Vector. Ad-
ditional offerings: F, T, CS, MS.

Founded 2 years ago. Owner: Andrew Pa-
pas. Hours: Mon.-Fri. 10:00-7:00, Sat.
9:00-5:00. Accepts: MC & V.

BIES SYSTEMS INC.
7037 W. North Ave.,
Oak Park (312) 386-3323

Equipment carried: Apple, North Star. Ad-
ditional offerings: F, CS, MS.

Founded 4 years ago. Hours: Mon., Thurs.
9:00-9:00, Tues., Wed., Fri. 9:00-5:00,
Sat. 10:00-4:00. Accepts: MC & V.

BYTE SHOP OF LA GRANGE

7 S. La Grange Rd.,

La Grange (312) 579-0920

Equipment carried: Apple, Atari, Data Gen-
eral, Dynabyte, Vector. Additional offer-
ings: F, CS, MS.

Founded 4 years ago. Owner: Andrew Pa-
pas. Hours: Mon., Thurs. 9:00-9:00, Tues.,
Wed., Fri., Sat. 9:00-5:00. Accepts: MC &
V.

COMPUSHOP/CHICAGO

5920 W. Dempster St.,

Morton Grove (312) 967-0450

Equipment carried: Apple, Cromemco,
Hewlett-Packard, Texas Instruments. Addi-
tional offerings: F, MS.

Founded 3 years ago. Owner: Jan Klodner.
Hours: Mon.-Sat. 10:00-6:00. Accepts:
MC, V, AE, & D.

COMPUSHOP/CHICAGO
1219 E. Golf Rd.,
Rolling Meadows (312) 593-1800

Equipment carried: Apple, Texas Instru-
ments. Additional offerings: F, T, MS.
Founded 14 months ago. Manager: Mary
Cordery. Hours: Mon.-Wed. 10:00-6:00,
Thurs. 10:00-8:00, Fri. 10:00-6:00, Sat.
10:00-5:00. Accepts: MC, V, AE, & D.

COMPUTER JUNCTION

543 S. York Rd.,

Elmhurst (312) 530-1125

Equipment carried: Apple, Atari, Hewlett-
Packard, Intertec, NEC, Ohio Scientific.
Additional offerings: F, T, CS, MS.
Founded 1 year ago. Owners: Irv & Robin
Kusel. Hours: Mon., Thurs. 9:30-8:30,
Tues., Wed., Fri. 9:30-5:30, Sat. 9:30-
4:30. Accepts: MC & V.

COMPUTERLAND
50 E. Rand Rd.,
Arlington Heights (312) 255-6488

Equipment carried: Altos, Apple, Commo-
dore, Cromemco, Pertec, Vector. Addition-
al offerings: F, T, CS, MS.

Founded 4 years ago. Owners: Keith Cook
& John Gibbs. Hours: Mon., Wed., Fri.
10:00-6:00, Tues., Thurs. 10:00-8:00, Sat.
10:00-5:00. Accepts: MC & AE.

COMPUTERLAND
1500 S. Lake St.,
Mundelein (312) 949-1300
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First there was data processing.
Then word processing.

Now there’s Electronic Filing from Kodak.

With Electronic Filing, information
managers can control original source
documents the way DP managers con-
trolled data. And the way WP managers
controlled words.

As you read this, Electronic Filing—
with the IMT-150 microimage terminal—
is helping control source-document
information in hundreds of offices across
the country.

The IMT terminal uses its own built-
in computer to retrieve source docu-
ments electronically—correspondence,
purchase orders, invoices, whatever.

Your mini or mainframe computer
knows the proper microfilm magazine
to select; it communicates directly to

Dept. DP1638

Eastman Kodak Company
Business Systems Markets Division

the IMT terminal. And drives the termi-
nal to the one document you're after.

In seconds, the IMT terminal dis-
plays the document, centered and auto-
matically focused. Touch a button and
it even hands you a dry paper print.

All this is possible because the IMT
terminal combines the latest advances
in microimage technology with the latest
advances in electronic information
processing.

Kodak offers a whole family of
intelligent electronic filing equipment,
from microfilmers to microfilm reader-
printers to dry COM laser printers—
all with advanced electronics.

Isn't it about time you looked into
Ty Electronic Filing

- { i © from Kodak?

i1 Because after all,
the question isn’t
whether Electronic
Filing works, but
whether any office
can work without it.

Rochester, NY 14650

0O Please send me more information about the Kodak
IMT-150 microimage terminal.

O Please have a Kodak representative contact me.

Name

Title

Company

Address
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Equipment carried: Apple, Archives, Cro-
memco, Dynabyte. Additional offerings: F,
CS, MS.

Founded 2 years ago. Owners: Ted & Don-
na Essex. Hours: Mon., Thurs. 10:00-8:00,
Tues., Wed., Fri. 10:00-6:00, Sat. 9:00-
5:00. Accepts: MC & V.

COMPUTERLAND

9511 N. Milwaukee Ave.,

Niles (312) 967-1714

Equipment carried: Apple, Atari, Commo-
dore, Cromemco, NEC. Additional offer-
ing: MS.

Founded 4 years ago. Owner: Chuck Faso.
Hours: Mon.-Fri. 11:00-9:00, Sat. 9:00-
5:00. Accepts: MC & V.

COMPUTERLAND OF DOWNERS
GROVE

136 W. Ogden Ave., -

Downers Grove (312) 964-7762
Equipment carried: Apple, Atari, Texas In-
struments, Vector. Additional offerings: T,
MS.

Founded 2% years ago. Owner: Bill Sa-
dowski. Hours: Mon., Wed.-Fri. 10:00-
6:00, Sat. 10:00-8:00. Accepts: MC, V.

COMPUTERLAND OF OAK LAWN
10925 S. Cicero Ave.,

Oak Lawn (312) 422-8080

Equipment .carried: Altos, Apple, Atari,
Commodore, Cromemco, Dynabyte, North
Star, Texas Instruments, Vector. Addition-
al offerings: F, MS.

Founded 3% years ago. Owner: Charles Sa-
mek. Hours: Mon.-Sat. 12:00-8:00. Ac-
cepts: MC & V.

COMPUTER ROOM

638 N. Michigan St.,

Chicago (312) 337-6744

Equipment carried: Altos, Apple, NEC.
Additional offering: MS.

Founded 5 years ago. Owner: William Es-
terling. Hours: Mon.-Sat. 9:30-6:00. Ac-
cepts: MC, V, & AE.

DATA DOMAIN OF SCHAUMBURG
1612 E. Algonquin Rd.,

Schaumburg (312) 397-8700

Equipment carried: Alpha, Apple, Ar-
chives, Hewlett-Packard. Additional offer-
ings: F, MS.

Founded 4 years ago. Manager: Steve Shen-
delman. Hours: Tues.-Fri. 12:00-9:00, Sat.
11:00-5:00. Accepts: MC & V.

DIGITAL’S COMPUTER STORES
206 N. Michigan Ave.,

Chicago (312) 782-7406

Equipment carried: Digital. Additional of-
ferings: F, T, CS, MS.

Manager: Roy Van Liew. Hours: Mon.-Fri.
8:30-5:00. Accepts: MC & V.

DIGITAL’S COMPUTER STORES
1037 E. Golf Rd., Woodfield Commons,

Schaumburg (312) 843-7857

Equipment carried: Digital. Additional of-
ferings: F, T, CS, MS.

Manager: Kent Michaels. Hours: Mon.-Fri.
9:00-5:30. Accepts: MC & V.

FARNSWORTH COMPUTER
CENTER

1891 N. Farnsworth Ave.,
Aurora (312) 851-3888

Equipment carried: Apple, Hewlett-Pack-
ard. Additional offerings: F, T, MS.
Founded 3 years ago. Owner: Luke Snyder.
Hours: Mon.-Fri. 10:00-8:00, Sat. 10:00-
5:00. Accepts: MC, V, AE, & D.

HAMPTON BUSINESS MACHINES
5559-61 N. Elston,

Chicago (312) 774-2556.

Equipment carried: Data General, Jac-
quard, Swingline. Additional offerings: F,
T, CS, MS.

Founded 14 years ago. President: Peter
Hampton. Hours: Mon.-Fri. 9:00-5:00. Ac-
cepts no credit cards.

IBM BUSINESS COMPUTER
CENTER

1701 Golf Rd., Tower 1,

Rolling Meadows (312) 728-2100

Equipment carried: IBM 5120.
Call for appointment.
Accepts no credit cards.

LILLIPUTE COMPUTER MART
INC.

4446 Oakton,

Skokie (312) 674-1383

Equipment carried: Atari, CCS, Commo-
dore, Cromemco, Gimix, Godbout, Mor-
row, North Star. Additional offerings: F, T,
MS.

Founded 5 years ago. Owner: Jacob Farber.
Hours: Mon.-Fri. 10:30-8:00, Sat. 10:00-
6:00. Accepts: MC & V.

MICOBUS INC.

6146 N. Lincoln Ave.,

Chicago (312) 583-8358

Equipment carried: Alpha, Commodore.
Additional offerings: F, CS, MS.
Founded 2% years ago. Owner: IraKirsche.
Hours: Mon.-Fri. 8:30-6:00. Accepts no
credit cards.

MIDWEST MICROCOMPUTERS
INC.

708 S. Main St.,

Lombard (312) 495-9889

Equipment carried: Apple, Perkin-Elmer,
Texas Instruments. Additional offerings: F,
CS, MS.

Founded 4 years ago. Manager: Dan Walsh.
Hours: Mon., Tues., Fri. 9:30-6:00, Wed.,
Thurs. 9:30-9:00, Sat. 9:30-5:00. Accepts:
MC & V.

MORSCH-NETZEL COMPUTERS
485 N. Main St.,

Glen Ellyn (312) 858-6692

Equipment carried: Apple, Commodore.
Additional offerings: F, T, MS. !
Founded 6 months ago. Manager: Bruce
Mitcheltree. Hours: Mon.-Wed. 10:00-
7:30, Thurs. 10:00-9:00, Fri. 10:00-5:00,
Sat. 9:00-5:00. Accepts: MC & V.

NABIH’S INC.

515 Davis St., .

Evanston (312) 869-6140

Equipment carried: Alpha, Apple, Hewlett-
Packard, Texas Instruments, Vector. Addi-
tional offerings: T, CS, MS.

Founded 9 years ago. Owner: Nabih Man-
goubi. Hours: Mon.-Fri. 8:30-7:00, Sat.
9:00-6:00. Accepts no credit cards.

OAK BROOK COMPUTER CENTER
17 W. 426 22nd St.,

Oakbrook Terrace (312) 941-9005
Equipment carried: Apple, Atari, Hewlett-
Packard. Additional offerings: F, T, MS.
Founded 3 years ago. Manager: Bill
Colsher. Hours: Mon., Wed. 8:30-8:00,
Tues., Thurs., Fri. 8:30-9:00, Sat. 9:00-
5:00. Accepts: MC, V, & AE.

RADIO SHACK COMPUTER
CENTERS

Equipment carried: TRS-80. Additional of-
ferings: F, MS. Hours: Mon.-Sat. 9:00-
6:00. Accepts: MC, V, & AE. 8349 Golf
Rd., Niles, (312) 470-0670. Manager: Ray
Schwartz.

208 W. Ridge Rd., Griffith, IN, (219) 838-
3000. Manager: Ken Prevo.

4815 W. 95th St., Oak Lawn, (312) 425-
9130. Manager: Tony Freehauf.

7206 W. Grand Ave., Elmwood Park, (312)
452-7500. Manager: Bob Newensch-
wander.

1300 Dundee, Buffalo Grove, (312) 394-
0300. Manager: Harold Gotlieb.

329 Glenwood Lansing, Glenwood, (312)
758-0440. Manager: Brian Bedoe.

SHOP CONTROLS, INC.

2505 W. 147th St.,

Posen (312) 388-2001 )
Equipment carried: Apple, Atari, Texas In-
struments, Zenith. Additional offerings: F,
T, CS, MS.

Founded 2% years ago. Owners: Howard &
Mark Achler. Hours: Mon.-Sat. 9:00-6:00.
Accepts: MC & V.

TEAM ELECTRONICS

Lakecook Rd.,

Algonquin (312) 658-8600.

Equipment carried: Apple, Atari, Texas In-
struments. Additional offering: F.
Founded 10 years ago. Owners: Larry
Wright & Tom Bertucci. Hours: Mon.-Fri.
10:00-9:00, Sat. 10:00-5:00, Sun. 11:00-
5:00. Accepts: MC, V, & AE.
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Why settle for
only 3274/3278
compatibility?
You can have
much more with
- Harris’ 9200 .
Information Processing System.

You get MORE with our powerful new 9200 system.
3274/ 3278 compatibility, of course. Plus a host
of features only Harris can provide.

Expanded terminal utilization with Multi-Host
support. The 9200 allows concurrent
communications with multiple host computers.
You can talk to two different hosts and process
two different tasks using a single Harris 9200 instead
of two terminals usually required. And terminals
are easily and quickly switched to either host
with a single keystroke.

You get tomorrow’s fiber optic capability today!
Only Harris offers a fiber optic channel attached
link to extend your local attachment as far as 11,500
feet (2.2 miles). Now you can replace those miles
of coaxial cables and crowded conduit with neat,
simple fiber optics. Users will enjoy faster response
times, and communications that are secure from
unwanted eavesdropping and protected from
electromagnetic interference. In addition, cost
savings can be substantial!

Customize your own keyboard. With the 9200

you can design your keyboard to meet specific
application requirements. For example, you can

use special and/or foreign characters, relocate
standard keys, or add new characters. By customiz
ing your keyboard you can also eliminate the
need to use the “ALT” shift key required for

many functions.

Grow with us. You'd expect this kind of product
from Harris today. And we won't let you down
tomorrow, either. The 9200’s advanced multi-
microprocessor-based architecture enables
capabilities to be added easily and economically
as your needs expand.

Harris . .. we're a $1.5 billion company
specializing in information processing and com-
munications systems. We employ more than 25,000
people around the world. And with our own sales,
service and support network, we're ready to solve
your communication problems with a full line of
remote batch, interactive and distributed data
processing systems.

Call 214/386-2000 or complete and return the
coupon today.

Name

I want more than 3274/3278 compatibility! o
Send me the information checked below.

O Send a free copy of your new full color 9200 brochure. I'm also interested in:
O Harris remote batch terminals O Harris distributed data processing systems O Please call me

Title

Phone

Organization

Address

Harris Data Communications Division
16001 Dallas Parkway ¢ P.O. Box 400010 ¢ Dallas, Texas 75240 0010 « 214/386-2000

City State Zip

& HARRIS
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DALLAS AREA

COMPUSHOP )
13929 N. Central Expressway,
Dallas (214) 234-3412

Equipment carried: Apple, Texas Instru-
ments. Additional offerings: T, MS.
Founded 4 years ago. Owner: Rick Hart-
man. Hours: Mon.-Wed., Fri., Sat. 10:00-
6:00, Thurs. 10:00-8:00. Accepts: MC,
V, & AE.

COMPUSHOP
6353 Camp Bowie Blvd.,
Fort Worth (817) 738-4442

Equipment carried: Apple, Texas Instru-
ments. Additional offerings: F, T, CS, MS.
Founded 5 years ago. Manager: Marvin
Carter. Hours: Mon.-Sat. 10:00-6:00. Ac-
cepts: MC, V, AE, & D.

COMPUTER CENTER OF DALLAS
2629 Stemmons Freeway,
Dallas (214) 638-4477

Equipment carried: Apple, Cromemco,
Hewlett-Packard, Osborne. Additional of-
fering: MS.

Founded 6 months ago. Manager: Richard
Hernland. Hours: Mon.-Fri. 9:00-5:30. Ac-
cepts no credit cards.

COMPUTERLAND

8061 Walnut Hill Lane,

Dallas (214) 363-2223

Equipment carried: Apple, Atari, Commo-
dore, Dynabyte, Onyx. Additional offer-
ings: T, CS, MS.

Founded 2 years ago. Owners: Jack Mc-
Clure & Bill Gilmore. Hours: Tues.-Fri.
10:00-6:00, Sat. 9:30-4:30. Accepts: MC,
V, & AE.

COMPUTERLAND OF NORTH
DALLAS

1535 Promenade Center,

Richardson (214) 235-1285

Equipment carried: Apple, Atari, Commo-
dore, Dynabyte, Onyx, Zenith. Additional
offerings: F, T, MS.

Founded 1Y% years ago. Owner: Fred
Kinder. Hours: Mon.-Sat. 10:00-6:00. Ac-
cepts: MC, V, AE, & D.

CONTROL DATA BUSINESS
CENTER

Equipment carried: Ohio Scientific. Addi-
tional offerings: F, T, CS, MS.

Hours: Mon.-Fri. 9:00-6:00, Sat. 10:00-
1:00. Accepts: MC & V.

9100 N. Central Expressway (Caruth Pla-
za), Dallas, (214) 750-4595. Manager: Jeff
Jasenof.

1500 Quorum Dr., Dallas, (214) 239-9826.
Manager: John Cardosi.

2707 Stemmons Freeway, Dallas, (214)
634-8408. Manager: Don Wilburn.

DIGITAL’S COMPUTER STORES
1625 W. Mockingbird Mall, Suite 114
Dallas (214) 631-2520

Equipment carried: Digital.
Manager: Steve Scott. Hours: Mon.-Fri.
9:00-5:00. Accepts: MC & V.

IBM BUSINESS COMPUTER CENTER
1421 W. Mockingbird Lane,

Dallas (214) 688-8885

Equipment carried: IBM 5120.

Call for appointment.

Accepts no credit cards.

THE KA COMPUTER STORE
9090 Stemmons Freeway,
Dallas (214) 634-7870

Equipment carried: Apple, Atari, Hewlett-
Packard. Additional offerings: T, CS, MS.
Founded 3 years ago. Owner: Byron Kirk-
wood. Hours: Mon.-Fri. 9:00-6:00, Sat.
9:00-3:00. Accepts: MC & V.

MATRIX SYSTEMS, INC.

5217 Ross Ave., Merchants Bank Bldg.,
Suite 803,

Dallas (214) 826-8331

Equipment carried: Cromemco, Data Gen-
eral. Additional offerings: F, T, CS, MS.
Founded 1% years ago. Manager: John Ful-
ligan. Hours: Mon.-Fri. 9:00-5:00. Accepts
no credit cards.

MICROAGE COMPUTER STORE
1490 W. Spring Valley Rd.,
Richardson (214) 234-5955

Equipment carried: Altos, Apple, Archives,
Atari, Dynabyte, North Star, Zenith. Addi-
tional offerings: T, CS, MS. i
Founded 4 years ago. Owner: Jim McClain.
Hours: Mon.-Sat. 10:00-6:00. Accepts: MC
& V.

RADIO SHACK COMPUTER
CENTERS

Equipment carried: TRS-80. Additional of-
ferings: MS, T. _

Hours: Mon.-Sat. 9:00-6:00. Accepts: MC,
V, & AE.

15340 Dallas Parkway, Dallas, (214) 934-
0275. Manager: Frank Reed.

202 W. Campbell Rd., Dallas, (214) 669-
1494. Manager: Roy Oliver.

2930 W. Northwest Highway, Dallas, (214)
350-4144. Manager: Bruce Simms.

XEROX STORES

Equipment carried: Apple, Diablo, Hew-
lett-Packard. Additional offerings: F, T,
MS.

Hours: Mon.-Fri. 9:00-6:00. Accepts:
MC & V.

1919 Bryan St., Dallas, (214) 748-5085.
Manager: Jim Roberts. B
9100 N. Central Expressway, Dallas, (214)
739-5861. Manager: Mike Duggan.
15340 Dallas Parkway, Prestonwood, (214)
385-7235. Manager: Jean Simmons.

DETROIT AREA

COMPUTER CENTER
28251 Ford Rd.,

Garden City (313) 422-2570

Equipment carried: Altos, Apple, Atari,
Compucolor, North Star. Additional offer-
ings: T, CS, MS.

Founded 2 years ago. Manager: Abid
Bohra. Hours: Mon.-Fri. 10:00-7:00, Sat.
11:00-6:00. Accepts: MC & V.

COMPUTER CENTER

4381 Orchard Lake Rd.,

West Bloomfield (313) 855-4220
Equipment carried: - Altos, Apple, Atari,
Compucolor, North Star. Additional offer-
ings: T, CS, MS. ‘

Founded 2 years ago. Manager: Fida Bohra.
Hours: Tues.-Fri. 10:00-6:00, Sat. 11:00-
5:00. Accepts: MC & V. '

COMPUTER CONNECTION

38437 Grand River,

Farmington Hills (313) 477-4470
Equipment carried: Apple, Atari, Ohio Sci-
entific. Additional offerings: F, T, CS, MS.
Founded 2 years ago. Owner: Larry Ra-
kozy. Hours: Mon., Thurs., Fri. 10:00-
8:00, Tues., Wed., Sat. 10:00-6:00. Ac-
cepts: MC, V, & AE.

COMPUTERLAND
29673 Northwestern Highway,
Southfield (313) 356-8111

Equipment carried: Altos, Apple, Archives,
Atari, North Star, Onyx, Vector. Addition-
al offerings: T, CS, MS.

Founded 3 years ago. Owner: Keith Blake.
Hours: Tues.-Fri. 10:00-6:00. Accepts:
MC, V, AE, & D.

COMPUTER MART

560 W. 14 Mile Rd.,

Clawson (313) 288-0040

Equipment carried: Apple, Atari, Commo-
dore, Data General, Hewlett-Packard. Ad-
ditional offerings: T, CS, MS.

Founded 5 years ago. Manager: Rick Ina-
tome. Hours: Tues.-Sat. 10:30-7:30. Ac-
cepts: MC & V.

IBM BUSINESS COMPUTER CENTER
1800 W. 9 Mile Rd.,
Southfield (313) 552-4800

Equipment carried: IBM 5120.
Call for appointment.
Accepts no credit cards.

RADIO SHACK COMPUTER
CENTERS

Equipment carried: TRS-80. Additional of-
ferings: T, MS.

Hours: Mon.-Sat. 9:00-6:00. Accepts: MC,
V, & AE.

3620 W. Maple Rd., Birmingham, (313)
647-2151. Manager: Ray Carman.

1553 Woodward Ave., Detroit, (313) 831-
7561. Manager: Rich Slisinger.

33470 W. 7 Mile Rd., Livonia, (313) 476-
6800. Manager: Bill Evans.:

31873 Gratiot Ave., Roseville, (313) 296-
6210. Manager: Victoria DeVore.
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HYPERchannel"’,' the hlgh-performance
local networking facility from Network Systems
Corporation, now offers 3270 terminal support
to IBM MVS/370 users. ,

The HYPERchannel MVS/370 package
provides “local” attachment performance for
3270 terminals in remote locations.

O RIGHSPEED
. commumc;mousunx

~ HYPERchannel extends the 370/303X data
channel via its 50 megabit-per-second coaxial
trunk system. Regional extension is also
possible via wideband links such as private
microwave, fiber optic links or telco circuits.
HYPERchannel maintains standard penpheral'
I/O unit support including OLTEP.
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Neither weather, nor traffic,

nor unexpected d@ays can keep a
3V transceiver from gef
message through.
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In about twenty seconds the 3M

9800 Diyital Facsimile Transceiver
can send a duplicate of anything on
paper aimost anywhere in the world.
At 3M, by listening to peoples needs,
weve nloneersd over 800 products to
serve the needs of the voice, video
and data communication fields.
They include cable splicing systems:

e atrioneal

PN N o e
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systems; data processing materials
and products for original equipment
manufacturing

With this range, there are sure to be
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For your free 3M Voice, Video and

Data Communication Brochure, write:
Department 053210/3M, PO Box 4039
St. Paul, MN 55104

some products to fit your needs. So let Name . L
us hear from you Al o
At3M, were in the business of hearing o .
City. . State& Zip— .._..
Or call toll-free: 1-800-323-1718,
_ Onerator 385 (llinois residents call
3ivi hears you... | 1-800-942-8881.1 D-10
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HOUSTON AREA

COMPUSHOP

5900 N. Freeway, Suite 117,

Houston (713) 699-5301

Equipment carried: Apple, Texas Instru-
ments. Additional offerings: F, T, MS.
Founded 6 months ago. Manager: Lou Fren-
zel. Hours: Mon.-Fri. 10:00-7:00, Sat.
10:00-5:00. Accepts: MC, V, & AE.

COMPUTER CENTER OF HOUSTON
2129 Westheimer Rd., -
Houston (713) 527-8008

Equipment carried: Apple, Cromemco. Ad-
ditional offerings: CS, MS.

Founded 4 years ago. Manager: Avery
More. Hours: Mon.-Sat. 10:00-6:00. Ac-
cepts: MC & V.

COMPUTER CITY

12704 N. Freeway,

Houston (713) 821-2702

Equipment carried: Apple, Atari, Vector.
Additional offerings: F, T, CS, MS.
Founded 1% years ago. Owner: Larry
Thompson. Hours: Mon.-Thurs. 10:00-
6:00, Fri. 10:00-7:00, Sat. 10:00-5:00. Ac-
cepts: MC, V, AE, & D.

COMPUTERLAND

17647 El Camino Rd.,

Houston (713) 488-8153

Equipment carried: Apple, Archives, Atari,
Cromemco, North Star, Texas Instruments,
Vector. Additional offerings: F, T, CS,
MS.

Founded 2 years ago. Owner: John Mayer.
Hours: Mon.-Sat. 10:00-6:00. Accepts:
MC & V.

COMPUTERLAND

6100 Westheimer Rd.,

Houston (713) 977-0909

Equipment carried: Apple, Atari, Commo-
dore, Dynabyte, Vector. Additional offer-
ings: F, T, CS, MS.

Founded 4 years ago. Manager: Jack
McKinstry. Hours: Mon.-Sat. 9:30-6:00.
Accepts: MC, V, & AE. -

DIGITAL’S COMPUTER STORES
1980 S. Post Oak, Suite G,

Houston (713) 840-0730

Equipment carried: Digital. Additional of-
ferings: F, T, CS, MS.

Manager: Saadia Popelnik. Hours: Mon.-
Fri. 9:00-5:00. Accepts no credit cards.

IBM BUSINESS COMPUTER CENTER
1 Riverway,

Houston (713) 871-6700

Equipment carried: IBM 5120.

Call for appointment. No credit cards.

RADIO SHACK COMPUTER
CENTERS

Equipment carried: TRS-80. Additional of-
ferings: T, MS.

Hours: Mon.-Sat. 9:00-6:00. Accepts: MC,
V, & AE.

5900 N. Freeway, Suite 119,

Houston, (713) 695-0211. Manager: Max
Girouard.

211-C FM 1960, Houston, (713) 444-7006.
Manager: Dave Hansen.

5330 Eastex Freeway, Beaumont, (713)
898-7000. Manager: Fred Boelhouwer.
10543 Gulf Freeway, Houston, (713) 943-
9310. Manager: Barbara Gorman.

809 Dallas St., Houston, (713) 651-3002.
Manager: Oren Bentley.

XEROX STORE
12184 Greenspoint Ave.,
Houston (713) 999-5472

Equipment carried: Apple, Diablo, Hew-

lett-Packard. Additional offerings: F, T, -

CS, MS.
Manager: Culver McDonald. Hours: Mon.-
Sat. 9:00-6:00. Accepts: MC & V.

XEROX STORE

1300 Main St.,

Houston (713) 651-9201

Equipment carried: Apple, Diablo, Hew-
lett-Packard. Additional offerings: F, T,
MS.

Manager: Eunice Franklin. Hours: Mon-

Fri. 10:00-6:00. Accepts: MC & V.

XEROX STORE

5880 Westheimer Rd.,

Houston (713) 972-1791

Equipment carried: Apple, Diablo, Hew-
lett-Packard. Additional offerings: F, T,
CS, MS.

Manager: Bob Dixon. Hours: Mon.-Sat.
9:00-6:00. Accepts: MC & V.

LOS ANGELES AREA

AVIDD ELECTRONICS
2210 Bellflower Blvd.,

Long Beach (213) 598-0444
Equipment carried: Apple,
Tech. Additional offering: MS.
Founded 6 years ago. Manager: Ray Mont-
gomery. Hours: Mon.-Thurs. 8:30-5:30,
Fri. 8:30-9:00, Sat. 10:00-5:30. Accepts:
MC & V.

Southwest

BYTE SHOP OF LONG BEACH
5453 Stearns St.,
Long Beach (213) 597-7771

Equipment carried: Apple, Commodore.
Additional offerings: F, T, CS, MS.
Founded 3 years ago. Owner: Phil Morse.
Hours: Mon.-Fri. 9:00-7:30, Sat. 10:00-
6:00. Accepts: MC & V.

BYTE SHOP/LOS ANGELES

11611 San Vicente Blvd.,

Los Angeles (213) 820-1524

Equipment carried: Apple, Atari, Commo-
dore, Cromemco, Data General, North
Star, Vector. Additional offerings: F, T,
CS, MS.

Founded 3 years ago. Owner: Dr. James
Roseboro. Hours: Mon.-Fri. 11:00-7:00,
Sat. 10:00-6:00. Accepts: MC, V, AE, &
CB.

COMPUTERLAND

10600 W. Pico Blvd.,

West Los Angeles (213) 559-3353
Equipment carried: Altos, Apple, Atari,
Commodore, Cromemco, Dynabyte, Vec-
tor, Zenith. Additional offerings: F, T, MS.
Founded 6 months ago. Owner: Drew Clau-

" sen. Hours: Mon.-Thurs. 10:00-7:00, Fri.,

Sat. 10:00-6:00. Accepts: MC, V,
& AE.

COMPUTERLAND OF PASADENA
81 N. Lake St.,
Pasadena (213) 449-3205

Equipment carried: Apple, Commodore,
Cromemco, Vector. Additional offerings:
F, T, CS, MS.

Founded 2% years ago. Owners: Dick Lev
& Bill McPeak. Hours: Mon.-Fri. 10:00-
6:00, Tues.-Thurs. 10:00-7:00, Sat. 10:00-
5:00. Accepts: MC & V.

COMPUTERLAND OF SOUTH BAY
16720 S. Hawthorne Blvd.,
Lawndale (213) 371-7144

" Equipment carried: Apple, Vector. Addi-

tional offerings: F, T, MS.

Founded 3 years ago. Owner: Jim Sadlier.
Hours: Mon.-Sat. 10:00-6:00. Accepts:
MC & V.

COMPUTERS ET CETERA
2940 N. Sepulveda Blvd.,
Manbhattan Beach (213) 546-4564

Equipment carried: Apple, Data General,
Durango, Hewlett-Packard, Vector. Addi-
tional offerings: F, T, MS.

Founded 9 months ago. Owners: Brenda &
William Adams. Hours: Tues.-Fri. 10:00-
6:00, Sat. 11:00-5:00, and by appointment.
Accepts: MC, V, & AE.

COMPUTER SHOP

1619A Hawthorne Blvd.,

Lawndale (213) 371-4010

Equipment carried: Apple, Atari. Addition-
al offerings: F, MS.

Founded 4 years ago. Owner: Ratan Lal-
chandami. Hours: Mon.-Sat. 10:00-6:00.
Accepts: MC & V.

THE COMPUTER STORE

820 Broadway,

Santa Monica (213) 451-0713

Equipment carried: Apple, Vector. Addi-
tional offerings: F, T, CS, MS.

Founded 6 years ago. Owner: Dick Heiser.
Hours: Tues.-Fri. 10:00-8:00, Sat. 10:00-
6:00. Accepts: MC & V.

COMPUTER WORLD
3808 Verdugo Ave.,
Burbank (213) 848-5521

Equipment carried: Apple, Hewlett-Pack-
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: . : Qau The new generation EDP 57is theclear  In fact, an optional interface module
‘ choice for all your group presentations. adapts the projector to accommodate
It is especially designed to project most computer terminals. And, does it
computer generated images onto a quickly and easily.
large screen. Youre in complete control Rugged, lightweight construction
with this internationally accepted makes the EDP 57 remarkably portable
data/graphic display system. EDP 57 and versatile. It can readily be hung
delivers the crispness and clarity your from the ceiling, mounted on a stand, or
professional presentation deserves. used from a desk top. Available acces-
New generation features make the sories include everything from a &'
difference. For example, a "Dynamic screen to coaxial cable. Set up is fast
Focus” circuit enables separate corner and easy for standard or rear screen
and center focusing—and sharpens projection—even for non-technical
overall detailing. A new spherical lens personnel.
not only improves focus, but delivers If “crisp” is the way you want all
impressive image crispness as well. your group presentations—the choice is
Fingertip control is also yours with the clear. It's EDP 57 Take the first step.
convenient, single-knob optical focus. Contact Electrohome Electronics, a

EDP 57 is the last word in versatility. leader in video displays.

ELECTROHOME

[EILECTIRONICS

809 Wellington St. N, Kitchener, Ontario, Canada N2G 4]6 Telephone (519) 744-7111 Telex 069-55449
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We get
many

systems

up

1nstantly

with

INQUIRE.

Len Shainheit -
Group Leader, Engineering

ts a real life situation when one of our

engineers will walk into the information
center and say, “I'm leaving on an airplane
for Singapore this afternoon. I need some
drawings and correspondence I think were
done three years ago on such and such a
project” He will board the airplane with his
drawings and memos, thanks to INQUIRE.
As the engineering division for a major oil
company, we have over 50,000 valuable
documents on microfilm. The contents of
those documents and other information is
kept on INQUIRE. We can do searching by
keywords to find all documents pertinentto a
given subject. Such access to past information
saves us many man-years of labor and allows
us to build on our past experience.

For producing computer-
ized prototype systems,
we generally turn to
INQUIRE. The system
permits computer profes-
sionals to rapidly build a database, write
required reports, and through its macro
language, make the system transparent to a
user department. In the end, anyone can
operate INQUIRE. Our personnel department
uses an INQUIRE system heavily. In another
database we keep track of all contract
engineers and their skills. | have built a
“business card and casual conversation
database” for my boss, who travels a great
deal and likes to collect business cards of
people he meets around the world. When he
plans a trip, he takes a printout of all past
acquaintances in that part of the world. That
database was a spare-time project.
INQUIRE allows us to bypass the “study”
phase of a system. Working dzrectly with the

®INQUIRE is the regi d trad

 of Infodata Sy Inc.

user, showing him resuits immediately, we
achieve our finished system faster,Moreover,
since the user has been involved at the outset,
the situation of being presented with some-
thing completely unknown just disappears.
I'm personally very glad to have INQUIRE
around.
Ifyou run MVS, VS-1 or VM, productive
software from Infodata can help solve
your information problems. Call us today to
find out exactly how.

infodata

Infodata Systems Inc.

5205 Leesburg Pike

Falls Church, Virginia 22041
800-336-4939

In Virginia, call 703-578-3430

- Offices in:

Dallas, Los Angeles, New York
Rochester, NY, St. Louis, Washington, DC

CIRCLE 290N READERCARD

©1981 Infodata Systems Inc.
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ard, Industrial Micro, Vector. Additional
offerings: F, T, CS, MS.

Founded 3 years ago. Owner: Renato Col-
antoni. Hours: Mon.-Fri. 10:00-6:00, Sat.
10:00-5:00. Accepts: MC & V.

COMPUTER WORLD

5848 N. Sepulveda,

Van Nuys (213) 786-7411

Equipment carried: Alpha, Apple, Cro-
memco, Microbyte, NEC. Additional offer-
ings: F, T, CS, MS.

Founded 5 years ago. Owner: Richard Dick-
son. Hours: Mon., Fri., Sat. 10:00-6:00,
Tues.-Thurs. 10:00-7:00, Sun. 12:00-5:00.
Accepts: MC & V.

COMPUTIQUE

Equipment carried: Apple, Atari, Hewlett-
Packard, Texas Instruments. Additional of-
ferings: F, T, CS, MS.

Hours: Mon.-Sat. 10:00-6:00, Sun. 11:00-
5:00. Accepts: MC & V.

11986 Wilshire Blvd., West Los Angeles,
(213) 820-5761. Founded 6 years ago.
Manager: Mark DeMenno.

16611 Hawthorne Blvd., Lawndale, (213)
370-5795. Founded 3 years ago. Manager:
Reyn Taney.

260 S. Lake Ave., Pasadena, (213) 795-
3007. Founded 3 years ago. Manager: Mike
Cobery.

1080 E. Imperial Highway, Brea, (714)
990-6600. Founded 10 months ago. Man-
ager: Baird Hill.

3211 S. Harbor Blvd., Santa Ana, (714)
549-7373. Founded 10 years ago. Manager:
Carl Johnson.

18665 Ventura Blvd., Tarzana, (213) 705-
7507. Founded 2 years ago. Manager: Rich
Falcioni.

3285 Wilshire Blvd., Los Angeles, (213)
385-7777. Founded 8 months ago. Man-
ager: Brad Matthews.

DIGITAL’S COMPUTER STORES

435 W. Seventh St.,

Los Angeles (213) 629-0121

Equipment carried: Digital. Additional of-
ferings: F, T, CS, MS.

Manager: Jim Geer. Hours: Mon.-Fri. 9:00-
5:00. Accepts: MC & V.

DIGITAL’S COMPUTER STORES
15436 Ventura Blvd.,

Sherman Oaks (213) 501-5256
Equipment carried: Digital. Additional of-
ferings: F, T, CS, MS.

Manager: Peter Fogg. Hours: Mon.-Fri.
9:00-5:00. Accepts: MC & V.

GATEWAY COMPUTER CENTER
11470 South St.,

Cerritos (213) 865-4444

Equipment carried: Apple, Vector. Addi-
tional offerings: F, T, MS. '

Founded 2 years ago. Owner: Ron Siegel.
Hours: Mon.-Fri. 10:00-7:00, Sat. 10:00-
5:00. Accepts: MC & V.

IBM BUSINESS COMPUTER CENTER
3550 Wilshire Blvd.,
Los Angeles (213) 736-4000

Equipment carried: IBM 5120.
Call for appointment. No credit cards.

MICRO BUSINESS WORLD
16206 Hawthorne Blvd.,
Lawndale (213) 370-1577

Equipment carried: Altos, Apple, Atari,
Commodore, Zenith. Additional offerings:
F, T, MS.

Founded 4 years ago. Owner: Abi Ronen.
Hours: Mon.-Sat. 10:00-6:00. Accepts: MC
& V.

Other store: 20929 Ventura Blvd., Wood-
land Hills, (213) 704-6895. Same informa-
tion as above.

OLYMPIC SALES
216 S. Oxford,
Los Angeles (213) 739-1100

Equipment carried: Apple, Atari, Hewlett-
Packard, Texas Instruments. Additional of-
ferings: T, MS.

Founded 25 years ago. Owner: Francis Ra-
zel. Hours: Mon.-Sat. 8:00-6:00, Sun.
12:00-5:00. Accepts: MC & V.

Other stores: 600 Sepulveda Blvd., EI Se-
gundo, (213) 615-0222. Hours: Mon.-Sat.
10:00-5:00.

1756 E. Colorado, Pasadena, (213) 577-
1422. Hours: Mon.-Sat. 10:00-5:00.

PROFESSIONAL COMPUTER
SYSTEM

3604 Foothill Blvd.,

La Crescentia (213) 248-%411

Equipment carried: Apple, Vector. Addi-
tional offerings: F, T, CS, MS.
Founded 2 years ago. Owner: Freny Ber-
kenbile. Hours: Mon.-Fri. 9:00-6:00, Sat.
10:00-6:00. Accepts: MC & V.

RADIO SHACK COMPUTER
CENTERS

Equipment carried: TRS-80. Additional of-
ferings: T, MS.

Hours: Mon.-Fri. 9:00-6:00. Accepts: MC,
V, & AE.

8371 Topanga Canyon, Canoga Park, (213)
347-9800. Manager: Steve Cullen.

236 N. Brand Blvd., Glendale, (213) 246-
9310. Manager: Bill Westmiller.

2119 Bellflower Blvd., Long Beach, (213)
597-3377. Manager: Jeff Kweicien.

8500 Wilshire Blvd., Beverly Hills, (213)
659-8870. Manager: Don Donaldson.
15126 Hawthorne Blvd., Lawndale, (213)
679-9551. Manager: Richard Villa.

RAINBOW COMPUTING

9719 Reseda Blvd.,

Northridge (213) 349-5560

Equipment carried: Apple, Atari, Digital.
Additional offerings: T, MS.

Founded 5 years ago. Owner: Gene
Sprouse. Hours: Tues.-Fri. 10:00-7:00,
Sat. 10:00-5:00. Accepts: MC & V.

WESTWOOD COMPUTER SYSTEMS
2268 Westwood Blvd.,

Los Angeles (213) 475-0566

Equipment carried: Apple, NEC, North
Star. Additional offerings: F, T, CS, MS.
Founded 4 years ago. Owner: Bill Shorter.
Hours: Mon.-Fri. 10:00-6:00, Sat. 9:00-
4:00. Accepts: MC & V.

NEW YORK AREA

ALTMAN DATA SYSTEMS

36 W. 44th St.,

New York (212) 575-0935

Equipment carried: Archives, Jacquard,
Vector. Other offerings: F, T, CS, MS.

Founded 3 years ago. Owner: Jerome Alt-

man. Hours: Mon.-Fri. 9:00-5:00. Accepts
no credit cards.

ASI CELESTIAL COMPUTERS
127 Madison Ave.,
New York (212) 679-4966

Equipment carried: Apple, Commodore,
Personal Micro. Additional offerings: T,
CS, MS.

Founded 12 years ago. Owner: Henry
Weingarten. Hours: Mon.-Fri. 10:00-7:00,
Sat. 10:00-6:00. Accepts: MC, V, & AE.

A WORLD OF COMPUTERS
519 Boston Post Rd.,
Portchester (914) 937-6662

Equipment carried: Altos, Apple, Atari,
Commodore, Intertec. Additional offer-
ings: F, T, CS, MS.

Founded 2 years ago. Owner: Richard
Cooke. Hours: Mon.-Sat. 9:00-9:30, Sun.
1:00-6:00. Accepts: MC & V.

BC COMMUNICATIONS, INC.
207 Depot Rd.,
Huntington Station (516) 549-8833

Equipment carried: Apple, Archives, Com-
modore. Additional offerings: F, T, CS,
MS.

Founded 6 years ago. Owner: Bill Cranz.
Hours: Mon.-Thurs, Sat. 9:00-6:00, Fri.
9:00-9:00. Accepts: MC & V.

BERLINER COMPUTER CENTER
102 Jericho Turnpike,
New Hyde Park (516) 775-4700

Equipment carried: Altos, Apple, Ohio Sci-
entific. Additional offerings: F, T, CS, MS.
Founded 15 years ago. Owner: Robert Ber-
liner. Hours: Mon.-Wed., Fri., Sat. 9:00-
6:00, Thurs. 9:00-8:00. Accepts: MC & V.
Other store: 668 Northern Blvd., Great
Neck, (516) 466-2700.

BYTE SHOP EAST

130 E. 40th St.,

New York (212) 889-4200

Equipment carried: Apple, North Star, Ze-
nith. Additional offerings: F, T, CS, MS.
Founded 4 years ago. Owner: Nick Barton.
Hours: Tues.-Fri. 10:00-6:00, Sat. 10:00-
5:00. Accepts no credit cards.
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COMPUTER CENTER
31 E. 31st St.,
New York (212) 889-8130

Equipment carried: Atari, Cromemco,
Hewlett-Packard. Additional offering: MS.
Founded 2 years ago. Owner: Robert Silver-
man. Hours: Mon.-Wed., Fri. 10:00-7:00,
Thurs. 10:00-8:00, Sat. 10:00-6:00. Ac-
cepts: MC & V.

Other store: 480 Lexington Ave., NYC,
(212) 687-5090.

COMPUTER CORNER
200 Hamilton Ave.,
White Plains (914) 949-3282

Equipment carried: Apple, Hewlett-Pack-
ard, Personal Micro. Additional offerings:
F, T, CS, MS.

Founded 5 years ago. Owner: Harold Shair.
Hours: Mon.-Wed., Fri., Sat. 10:00-6:00,
Thurs. 10:00-9:00. Accepts: MC & V.

THE COMPUTER FACTORY

485 Lexington Ave.,

New York (212) 687-5000

Equipment carried: Apple, Atari, Commo-
dore, Data General, Dynabyte, Intertec,
Vector. Additional offerings: F, T, CS,
MS.

Founded 3 years ago. Manager: Greg Pearl-

An inflationi

reporting.

STSC’s SOLUTION-33™ System
gives a clear view of where
your company really stands,
how you got there, and where
you're going.

SOLUTION-33 is an automated inflation
management reporting and analysis system
that adjusts for the distortion of changing
prices. On a timely basis, and at strategic
business unit levels.

SOLUTION-33 provides you with the quarterly
decision-making information you need to run your
business: rates of return, return on investment,
inflation-adjusted growth rates, liquidity analysis,
and “what-if* simulations. And you get all the
reports you need for year-end FASB 33 disclosure.

We understand inflation-adjusted management
reporting. SOLUTION-33, used with valuation and
economic databases available on STSC'’s time
sharing network, has been helping Fortune 1000
companies for over a year.

The Financial Accounting Standards
Board’s databank of all disclosures made in |
accordance with FASB 33 is also available
through our time sharing service. You can
compare your company to industry
standards, and to your competitors, on
an inflation-adjusted basis.

SOLUTION-33 is offered through
our time sharing service available in
300 cities worldwide. And our 25
offices in the U.S. and Europe give
you support when and where you need it.

SOLUTION-33 comes from STSC, Inc,, the
computing services and software products
company that has specialized in financial
management systems for more than 12 years.

We’'d like to tell you more. Call Bob Schmidt at
(301) 657-8220, or return the coupon.

of general infiation are
ccordance with the

ms‘ and T

1
losses}arising fmm holdm netmom.iaryllc

STSC, Inc. Attn: Bob Schmidt,
Vice President-Sales

7316 Wisconsin Avenue
Bethesda, Maryland 20814

O Call me right away. I want to hear more
about STSC's SOLUTION-33 System.

0O Sounds like I might need your services.
Send more details.

Name
Title
Company
Address
City
State
Phone ()

Zip
Year-End Date
DA1081
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stone. Hours: Mon.-Fri. 10:00-6:00, Sat.
11:00-5:00. Accepts: MC, V, & AE.

COMPUTERLAND

79 Westbury Ave.,

Carle Place (516) 742-2262

Equipment carried: Apple, Atari, Commo-
dore, Cromemco, Dynabyte, Texas Instru-
ments, Vector. Additional offerings: F, T,
CS, MS.

Founded 2 years ago. Owner: Elliott
Greene. Hours: Mon.-Thurs. 10:00-6:00,
Fri. 10:00-9:00, Sat. 10:00-5:00. Accepts:
MC & V.

COMPUTERLAND
58 W. 44th St.,
New York (212) 840-3223

Equipment offered: Apple, Atari, Dyna-
byte, Vector. Additional offerings: T, CS,
MS.

Founded 1 year ago. Owners: Joe Alfieri &
James Egan. Hours: Mon.-Sat. 10:00-6:00.
Accepts: MC, V, & AE.

COMPUTERLAND
600 N. Broadway,
White Plains (914) 328-0144

Equipment carried: Apple, Atari, Vector.
Additional offerings: F, T, CS, MS.
Founded 1 year ago. Owners: Judy & Matt
Fitzsimmons. Hours: Tues., Wed., Fri.,
Sat. 10:00-6:00, Thurs. 10:00-9:00. Ac-
cepts no credit cards.

COMPUTER MICROSYSTEMS
1311 Northern Blvd.,
Manhassett (516) 627-3640

Equipment carried: Apple, Commodore,
North Star. Additional offerings: F, T, CS,
MS.

Founded 5 years ago. Owner: A. Rozwa-
dowski. Hours: Tues., Thurs. 10:00-8:00,
Wed., Fri., Sat. 10:00-6:00. Accepts:
MC & V.

THE COMPUTER STORE
40 E. 52nd St.,
New York (212) 832-2180

Equipment carried: Apple, Cromemco,
Data General, Durango, Hewlett-Packard,
Zenith, Additional offerings: F, T, MS.
Founded 8 months ago. Manager: Peter
Kublikis. Hours: Mon.-Fri. 10:00-5:00.
Accepts: MC & V.

CUSTOM COMPUTER SPECIALISTS
208 Roanoke Ave.,

Riverhead (516) 369-2199

Equipment carried: Apple, Commodore,
Cromemco. Additional offerings: F, CS,
MS.

Founded 3 years ago. Owner: Gregg Galdi.
Hours: Mon.-Sat. 9:00-5:00. Accepts:
MC & V.

DATEL SYSTEMS CORP.
1211 Avenue of the Americas,
New York (212) 921-0110




FRIENDLINESS.
Informative HP manuals,
helpful error messages, and
automatic syntax checking

EXPANDABILITY.

Just plug in the HP interface bus
(HP-IB) and add up to 14 peripher-
als without disassembly.

make BASIC language
programming easy.
12-DIGIT ACCURACY.
Not just 91) Thanks to
FULL-SCREEN EDITING. §3CD ;nath c)apability.
Edit the easy way — without HP SOFTWARE.
retyping entire statements. Powerful, time-saving
Insert, change, or delete solutions’to your
characters at the touch of a key. everyday problems.
PORTABILITY.
INTEGRATED Keyboard, CRT, printer and
G HICS. L R storage —allina
RAF ‘ 20-Ib. package.
- Analyze abetter ‘ . Soyou’ll have
way — with graphics. W . computing power
Document your v . wherever you
results with ol . needit...office,
hard-copy ‘v lab, field, or
plots. home.

Hewlett-Packard’
putitall together.

- The HP-85 personal computing system.

 Leave it to Hewlett-Packard to put a lot of power
ina little package. Plus flexibility, portability, and all
the other features you'd expect to find in a personal,
professional, integrated computing system.
Turn it on and the HP-85 is ready to go. You're

off and running using HP software or creating your

own programming solutions. There’s no boot-
strapping. And since the operating system and

computer with power and dependability, look at
the HP-85.

We put it all together for you!

For further information, phone toll- free,
800- 547-3400, Dept. 275F, except Alaska/Hawaii.

. InOregon, call 758-1010. Or, write Hewlett-Packard,

Corvallis, OR 97330, Dept. 275E 611/22
When performance must be measured by results.

powerful BASIC language exist in ROM, they use
-almost none of the available RAM.
If you've been looking for a friendly, integrated

HEWLETT
, ‘_«_éﬂw PACKARD
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When managers compare the cost of computers, they often leave out the biggest
factor—*“people cost.”

That’s why measures like hardware price/performance only begin to gauge the
potential productivity of IBM’s System/38. This innovative system can help
programmers generate more programs, sales reps generate more sales, and
management generate more decisions.

But what traditional price/performance ratios can’t tell you about System/38, its
users can. Here’s what they’re saying:

“We converted from a System/34 to the System/38 and
the time saving with System/38 is fantastic. | rewrote a
| program in a day that previously would have taken two
weeks. We completely converted our order entry system
A | programs in four days. We can debug in one-tenth the
7@ | time. System/38 is a terrific management tool.”
) Greg DiBacco, Data Processing Manager

Clark-Schwebel Fiber Glass Corporation
Anderson, South Carolina

“I¥’s almost scary how fast you can turn around a small
job on System/38, and how easy it is to design a sophisti-
cated application. We’re writing programs significantly

. faster and with significantly less trouble. We’re also hav-

. ing more fun.”

Ron Nino, V.P.-Information Services

Bently Nevada Corporation
Minden, Nevada

“The System/38 has more than lived up to our expecta-
tions. It certainly is faster, it certainly is much more
responsive. We can do analytical work which heretofore
was not possible. We can write interactive programs in
E minutes using the data base. We write less down, do less

I checking, but our working speed is up.”
Jim Wessing, Director of Administrative Data Processing

Colgate University
Hamilton, New York

What makes System/38 so versatile and so productive? It offers large computer
features integrated into a compact, easy-to-use system. Plus new features rarely
found in any computer, large or small.

For a better idea of what the System/38 can do for your business, call us toll-free
at 1-800-241-2003. (In Georgia, 1-800-282-7994.) Or write us at PO. Box 1385,
Atlanta, GA 30055.

General Systems Division
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DIGITAL’S COMPUTER STORES

55 E. 431rd St.,

New York (212) 599-0200

Equipment carried: Digital. Additional of-
ferings: F, T, CS, MS.

Manager: Fred Carsentino. Hours: Mon.-
Fri. 9:00-6:00. Accepts: MC & V.

Equipment carried: Apple, Dynabyte, Hew-
lett-Packard, Intertec, Osborne. Additional
offerings: F, T, MS!

Founded 2% years ago. Owner: W.D. Bar-
ton. Hours: Mon.-Fri. 8:30-5:30. Accepts:
MC & V.

DIGITAL’S COMPUTER STORES
300 Garden City Plaza,

Garden City (516) 741-6484

Equipment carried: Digital. Additional of-
ferings: F, T, CS, MS.

Manager: Jerry Jacobs. Hours: Mon.-Fri.
9:00-6:00. Accepts: MC & V.

FUTURE VISIONS COMPUTER
STORE

70 Broad Hollow Rd.,

Melville (516) 423-7820

Equipment carried: Apple, Atari, Data Gen-
eral, Intertec, North Star, Texas Instru-

DP Managers:

Solve 100% o Yiour"
Power OUallity Prokbi
or Your lVicney Baeie.

Protect your computer’s power quality. New computer-room
quiet WhisperPac™ motorgenerator reduces errors and loss of mformatlon at
25% of UPS cost.

CPP’s 60Hz WhisperPac power conditioner rides through —100%
of input voltage reduction up to 500 msec — 50% input reduction for up to
two minutes — 25-30% of continuous input voltage reduction (worst case
brownout). In fact, WhisperPac gets rid of sags, surges and transients that
cause extremely costly computer downtime and reruns — not to mention
expensive equipment damage.

CPP means next-to-nothing maintenance, motor and generator
windings guaranteed for 5 years — one year on all other parts.

Best of all, CPP’s very quiet motorgenerator is priced 20-25%
lower than others — plus it’s delivered in under 8 weeks.

Call today (213) 264-1521 for more information.

Compare For Youirself
Transformer Motor-

Power Problem Types Isolation Regulation generator UpPs
Flickers 0% ) 0% 100% 100%
Undervoltages 0% 95% 100% 99%
Overvoltages 0% 95% 100% 99%
Transients-common 30% 0% 100% 100%
Transients-normal 80% 0% 100% 100%
Sags and surges 0% 95% 100% 100%
Power protection offered 21% 47% 100% 99.6%
Relative cost 13% 18% 25% 100%

Computer Power Products Motor Generators Available to 500 KVA
Above figures based on the relative cost of a 50 KV A unit

5 COMPUTER
T e EOWER PRODUCTS

2900 East Olympic Blvd., Los Angeles,
CA 90023, (213) 264-1521, Telex 6-74416
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ments. Additional offerings: F, T, CS, MS.
Founded 1 year ago. Owner: Michael A.
DiSabello. Hours: Mon.-Wed. 10:00-6:00,
Thurs., Fri. 10:00-8:00, Sat. 10:00-5:00.
Accepts: MC & V.

IBM BUSINESS COMPUTER CENTER
2 Penn Plaza,
New York (212) 239-3631

Equipment carried: IBM 5120.
Call for appointment.
Accepts no credit cards.

MEIZNER BUSINESS MACHINES
4771 Boston Post Rd.,
Pelham (914) 738-6000

Equipment carried: Apple, Commodore.
Additional offerings: F, T, CS, MS.
Founded 40 years ago. Owner: 1. Meizner.
Hours: Mon.-Fri. 9:00-5:00, Sat. by ap-
pointment. Accepts no credit cards.

POLK’S MODELCRAFT HOBBIES
314 Fifth Ave.,
New York (212) 279-9034

Equipment carried: Atari, Data General,
Ohio Scientific. Additional offerings: F,
MS.

Founded 4 years ago. Owner: Louis Polk.
Hours: Mon.-Wed., Fri., Sat. 9:30-6:00,
Thurs. 9:30-9:00. Accepts: MC, V, & AE.

RADIO SHACK COMPUTER
ENTERS

Equipment carried: TRS-80. Additional of-
ferings: T, MS.

Hours: Mon.-Sat. 9:00-6:00. Accepts: MC,
V, & AE.

1751 Sunrise Highway, Bayshore (516)
666-1800. Manager: George Hudson.
Richmond Island, Staten Island, (212) 698-
3100. Manager: Ken Koswener.

97-77 Queens Blvd., Rego Park, (212) 897-
5200. Manager: Doug Wyman,

242 North Ave., New Rochelle, (914) 636-
0700. Manager: Dennis McGovern.

SILENT PARTNERS
2050 Center Ave.,
Fort Lee, N.J. (201) 947-9400

Equipment carried: Apple, Atari, Commo-
dore, Osborne, Vector. Additional offer-
ings: F, T, CS, MS.

Founded 1 year ago. Owner:
Schwartz. Hours: Mon.-Wed., Fri.,
10:00-6:00, Thurs.
MC, V, & AE.

Peter
Sat.
10:00-8:00. Accepts:

SUPER BUSINESS MACHINES
95 Trinity Place,
New York (212) 964-6666

Equipment carried: Apple, Hewlett-Pack-

. ard. Additional offerings: F, T, CS, MS. |

Founded 35 years ago. Owner: Edward Ra-
mos. Hours: Mon.-Fri. 8:00-6:00. Accepts:
MC, V, & AE.




Do you know ~...would you like to
where DBMSs go to a Free Seminar
will be in 1985? and find out?

CCA, the leader in software for * The major challenges confronting ¢« How CCA’s VIEW System uses
information storage and communi- data processing executives in the graphic interfaces to provide the
cation, invites you to a free seminar 1980s. user with “keyboard-free” interac-
on “DBMS in the '80s.” The semi- « How CCA’s Model 204 DBMS—the tion for Model 204 databases.

nar will discuss: most advanced DBMS available—is

being used by America’s leading
corporations to meet these
challenges.

* How CCA's Distributed Model 204
DBMS, the world’s first general-
purpose distributed DBMS, will tie
together databases residing on dif-

Free Seminars will be offered on
the following schedule.

ferent machines and make the To reserve your space at the free
location of data transparent to the seminar, call Theresa Plnhelro at
user. 617-491-7400.
October November January 1982
6 Houston 12 Salt Lake City 12 San Diego
8 Orange City 17 St. Louis 20 Miami
14 San Antonio 18 Atlanta 21 Boston
14 Richmond 19 Stamford 27 Dallas
15 New Orleans 27 New York
15 Washington ' 28 Denver
20 Columbus B 28 Chicago

22 Raritan

omputer
Cor oration
of America

Cambridge, New York, Houston, San Francisco, Chicago, Washington, Los Angeles/International Affiliates: Tokvo. London, Berne, Milan, Toronto

CIRCLE 34 ONREADER CARD



IN FOCUS

PHILADELPHIA AREA

CALDWELL COMPUTER CORP.
6720 Rising Sun Ave.,

Philadelphia (215) 742-8900

Equipment carried: Apple, Atari, Commo-
dore. Additional offerings: F, T, CS, MS.
Founded 5 years ago. Owner: Sam Cald-
well. Hours: Mon., Tues., Thurs. 10:00-
5:30, Wed. 10:00-8:30, Sat. 10:00-4:30.
Accepts: MC & V.

COMPUTERLAND
1650 Limekiln Pike,
Dresher (215) 542-8835

Equipment carried: Apple, Atari, Commo-
dore, Cromemco, Texas Instruments, Vec-
tor. Additional offerings: F, T, CS, MS.

Founded 1 year ago. Owner: George Will-
banks. Hours: Tues.-Thurs., Sat. 10:00-
6:00, Fri. 10:00-9:00. Accepts: MC & V.

COMPUTERLAND

81 E. Lancaster Ave.,

Paoli (215) 296-0210

Equipment carried: Apple, Commodore,
Cromemco, North Star, Vector. Additional
offerings: F, T, CS, MS.

Founded 2 years ago. Owner: William Li-

Solve all these

EDP entry-level
recruiting problems...
S i crmployment

' agency fees

O Tremendous paperwork
O Need for costly retraining

We have the qualified entry-level
EDP personnel you need...without
the problems you don’t need. Control
Data Institute is one of the largest
EDP personnel training organizations.
And one of the most demanding.

Our hands-on training and computer-
based instruction produce between
400 and 600 candidates nationally,
every month, with the skills to work
with virtually any major language or
hardware. The comprehensive CDI
training program also allows our
graduates to transfer their skills
quickly to almost any modern
computer system.

Many of our graduates are willing to
relocate. All are available without
advertising costs, without placement
fees, without paperwork.

Call collect now. (713) 965-5916.

For more information, call or write

Al Swinney, National Placement Sales
Manager, Control Data Institute, 2000
West Loop South, Houston, TX 77027.

CONTROL DATA
INSTITUTE

dle. Hours: Mon.-Thurs. 9:30-5:30, Fri.
9:30-8:00, Sat. 10:00-4:00. Accepts:
MC & V.

THE COMPUTER SOURCE

546 Penn Ave.,

West Reading (215) 373-1264

Equipment carried: Apple, Atari. Addition-
al offerings: F, T, CS, MS.

Founded 1 year ago. Owner: Interactive In-
formation Systems. Hours: Tues., Wed.,
Fri. 12:00-6:00, Thurs. 12:00-9:00, Sat.
10:00-5:00. Accepts no credit cards.

THE COMPUTER STORE

1045 Lancaster Pike,

Bryn Mawr (215) 525-7712

Equipment carried: Apple, Data General,
Vector. Additional offerings: F, T, CS,
MS.

Founded 5 years ago. Owner: Richard
Smith. Hours: Mon.-Fri. 10:00-6:00. Ac-
cepts: V.

DIGITAL’S COMPUTER STORES
1500 Market St., Central Square West,
Philadelphia (215) 568-3530

Equipment carried: Digital. Additional of-
ferings: F, T, CS, MS.

Manager: B.J. Bomentra. Hours: Mon.-Fri.
9:00-5:00. Accepts: MC & V.

IBM BUSINESS COMPUTER CENTER
1700 Market St.,

Philadelphia (215) 943-6547

Equipment carried: IBM 5120.

Call for appointment.

Accepts no credit cards.

IBM PRODUCT CENTER
1414 Chestnut St.,
Philadelphia (215) 864-2401
Equipment carried: IBM 5120.
Hours: Mon.-Fri. 9:00-5:00.
Accepts no credit cards.

MIGHTY BYTE COMPUTER CEN-
TERS, INC.

537 Easton Rd.,

Horsham (215) 443-9020

Equipment carried: Apple, Atari, Commo-
dore, Vector. Additional offerings: F, T,
CS, MS. -

Founded 2 years ago. Owner: Robert King.
Hours: Mon., Fri. 9:00-5:00, Tues.-Thurs.
9:00-9:00. Accepts: MC & V.

OMNIFAX COMPUTER STORE

309 East St.,

Feasterville (215) 322-5947

Equipment carried: Altos, Apple, Atari,
Hewlett-Packard. Additional offerings: F,
T, MS.

Founded 6 months ago. Manager: Richard
Weiss. Hours: Mon.-Thurs. 10:00-6:00,
Fri. 10:00-9:00, Sat. 9:00-5:00. Accepts:
MC & V.

OMNIFAX COMPUTER STORE
1725 JFK Blvd.,
Philadelphia (215) 567-6475
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OFFICIAL
WORD AND INFORMATION
PROCESSING SYSTEM

PHILIPS

OLD MICOMS NEVER DIE.

A waord processor that responds to a business’s
growing needs.

If you were smart enough to have bought this 1976 Micom, you own a system as
good as anything on the market in 1981. Because at Philips we design our
information systems to respond not just to the demands of today’s business, but
to adapt to technology and to grow with your information systems’ needs of the
future as well.

Aword processor is a big investment. We protect it by standing behind it,
constantly updating it, and offering enhancements and modifications to our
customers on a regular basis. That adaptability is part of the way we counter the
problem of obsolescence.

Philips also believes that in today’s business world a word processor has
to do a lot more than just word processing. By utilizing software programmable,
Random Access Memory, Micom word processing systems can be reprogrammed
to perform a completely different set of functions and access different hardware
accessories in less than 15 seconds. A remarkable response time, indeed. But then,
Micom is made by Philips, a twenty-billion-dollar, worldwide leader in the
electronics industry. And we're the company that responds.

To find out just how responsive we are, clip the coupon below and send it
in. Within 48 hours of receiving your inquiry, one of our representatives will
contact you. '

Philips Information Systems

Talk ta the company that responds.

Mail inquiries to: Philips Information Systems, Inc., 4040 McEwen, Dallas, Texas 75234.
Or call toll-free: 800-527-0937. In Texas call: 214-386-5580.

| |
| |
I |
| ol
| NAME Jg> |
I company PHILIPS C—O; |
! . =
ADDRESS, PHONE
! _- \\E I
| o STATE ZP |
L e e e )
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Equipment carried: Altos, Apple, Atari,
Commodore. Additional offerings: F, T,
MS.

Founded 2 years ago. Manager: Art Feier-
man. Hours: Mon., Tues., Thurs., Fri.
10:00-6:00, Wed. 10:00-9:00. Accepts:
MC & V. .

RADIO SHACK COMPUTER
CENTERS

Equipment carried: TRS-80. Additional of-
ferings: T, MS.

Hours: Mon.-Sat. 9:00-6:00. Accepts: MC,

7542 Castor Ave., Philadelphia, (215) 342-
4011. Manager: Dick Kirsch.

1002 Chestnut St., Philadelphia, (215) 923-
3080. Manager: Al Booth.

UNIVERSITY BUSINESS MACHINES
3501 Chestnut St.,

Philadelphia (215) 387-2244

Equipment carried: Apple, Commodore,
Hewlett-Packard. Additional offerings: F,
T, MS.

Founded 6 years ago. Owners: John Lepera
& Debbie Smith. Hours: Mon.-Fri. 10:00-

V, & AE. 6:00. Accepts: MC & V.
Get your Green product you need. Extended Term
Book now—free. Or any combination | Rental program
28 valuabledis- | of productsasa that combines the
count coupons. package. Evencom- | convenience of rent-

worth $11,000 to-

peting lines. With

ward the purchase, - | service nobody can

lease or rental of beat. And now the

terminals, printers,- | Green Book saves

modems and more. | you thousands of
Withoutityour | dollars!

next data products You get it all from

acquisition could USIR: top brands,

cost you'more than

it should. Lots more.

USIR can provide
you with any data

nationwide service,
guaranteed delivery,
flexible financing.
Including our new

ing with the lower
rates of leasing.

Send the coupon
today and get the
best possible deal
on data products,
From USIR.

United States
Instrument Rentals, Inc.

4

AUS. Leasing Company

Saveupto

’II,OOO

this yearon
data products.

Don't buy; rent or lease any
data products without -
the USIR Green Book..

Name

[ ey
0.K.USIR, send me
your free Green Book, with
$11,000 worth of dlscount coupons.

Title

Company

M.S.

Phone .

Street

----1

City/State/Zip

USIR,2988 Campus Drive, San Mateo, CA 94403, (415) 572-6600.
AED B EED GEE NED AN G NN BN NER BN BN BER BN S
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SAN FRANCISCO AREA

COMPUTER ALTERNATIVES, INC.
1930 4th St.,

San Rafael (415) 459-1366

Equipment carried: Alpha, Digital, Sharp.
Additional offerings: F, T, CS, MS.
Founded 4 years ago. Owner: Robert
Ramers. Hours: Mon.-Fri. 8:30-5:00. Ac-
cepts: MC & V.

THE COMPUTER CONNECTION
214 California St.,
San Francisco (415) 781-0200

Equipment carried: Apple, North Star. Ad-
ditional offerings: F, T, CS, MS.
Founded 2 years ago. Owner: Steven M.
David. Hours: Mon.-Fri. 10:00-5:30. Ac-
cepts: MC, V, & AE.

COMPUTERLAND/BELMONT

1625 El Camino Real,

Belmont (415) 595-4232

Equipment carried: Altos, Apple, Atari,
Cromemco, Vector. Additional offerings:
F, T, CS, MS. ’

Founded 2 years ago. Owners: Richard &
John Burr. Hours: Tues.-Thurs. 11:00-
7:00, Fri. 11:00-9:00, Sat. 12:00-6:00. Ac-
cepts: MC & V.

COMPUTERLAND/EL CERRITO
10042 San Pablo Ave., -

El Cerrito (415) 527-8844

Equipment carried: Apple, Archives, Com-
modore, Diablo, Vector. Additional offer-
ings: F, T, MS.

Founded 4 years ago. Owners: Ken Klein,
Mike Belling, & June Dohn. Hours: Mon.-
Fri. 10:00-6:00, Sat. 10:00-5:00. Accepts:
MC & V.

COMPUTERLAND OF MARIN

835 4th St., »

San Rafael (415) 459-1767

Equipment carried: Altos, Apple, Archives,
Atari, Cromemco, Dynabyte, Hewlett-
Packard, Vector. Additional offerings: F,
T, CS, MS.

Founded 2 years ago. Owners: Mike Belling
& Ken Klein. Hours: Mon.-Fri. 9:00-5:00,
Sat. 10:00-5:00. Accepts: MC & V.

COMPUTERLAND OF THE CASTRO
2272 Market St.,

San Francisco (415) 864-8080

Equipment carried: Apple, Atari, Cro-
memco, Dynabyte, Vector. Additional of-
ferings: F, T, CS, MS.

Founded 2 years ago. Owners: Ray
Schlitzer & Chuck Orr. Hours: Mon.-Sat.
10:00-6:00. Accepts: MC & V.

COMPUTERLAND OF

SAN FRANCISCO

117 Fremont St.,

San Francisco (415) 546-1592

Equipment carried: Apple, Atari, Cro-
memco, Dynabyte, Vector. Additional of-
ferings: F, T, CS, MS.
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IN FOCUS

Founded 3% years ago. Owner: Ray
Schlitzer & Chuck Orr. Hours: Mon.-Fri.
10:00-5:30, Sat. 11:00-5:00. Accepts:
MC & V.

DIGITAL’S COMPUTER STORES
369 Pine St.,

San Francisco (415) 392-0284

Equipment carried: Digital.

Hours: Mon.-Fri. 9:00-5:00. Manager: Pau-
la Davidson. Accepts: MC & V.

IBM BUSINESS COMPUTER CENTER
1 Metropolitan Plaza, 425 Market St.,
San Francisco (415) 545-2000
Equipment carried: IBM 5120. -

Call for appointment.

Accepts no credit cards.

IBM PRODUCT CENTER
199 Battery St.,

San Francisco (415) 545-5110
Equipment carried: IBM 5120.
Hours: Mon.-Fri. 9:00-5:00.
Accepts no credit cards.

PENINSULA OFFICE SUPPLY

1205 Veterans Blvd.,

Redwood City (415) 369-6761

Equipment carried: Apple, Hewlett-Pack-
ard. Additional offerings: F, T, MS.
Founded 34 years ago. Owner: Bob Dow-
land. Hours: Mon.-Fri. 8:00-6:00, Sat.
9:00-5:30. Accepts: MC & V.

RADIO SHACK COMPUTER
CENTERS
Equipment carried: TRS-80. Additional of-

ferings: T, MS.

Hours: Mon.-Sat. 9:00-6:00. Accepts: MC,
V, & AE.

3180 Campus Dr., San Mateo, (415) 573-
8607. Manager: Erv Barth.

20942 Mission Blvd., Hayward, (415) 278-
2888. Manager: Rick Mendell.

One Market Place, San Francisco, (415)
777-9810. Manager: Fred Oberding.

GREATER WASHINGTON, D.C.

CLINTON COMPUTER CENTER
9104 Kinney Place,

Clinton, MD (202) 868-0005

Equipment carried: CCS, Dynabyte, North
Star. Additional offerings: T, CS, MS.
Founded 3 years ago. Owner: Arthur Lund-
quist. Hours: Tues.-Sat. 10:00-5:30, Wed.
10:00-9:00. Accepts: MC & V.

COMPUTERLAND OF

TYSONS CORNER

8411 OId Courthouse Rd.,

Vienna, VA (703) 893-0424

Equipment carried: Apple, Atari, Commo-
dore, Cromemco, Dynabyte, North Star,
Onyx, Texas Instruments, Zenith. Addi-
tional offerings: T, F, MS.

Founded 2% years ago. Owner: Rich Doud.
Hours: Mon.-Fri. 10:00-6:00, Thurs.
10:00-9:00, Sat. 10:00-5:00. Accepts:
MC & V.

COMPUTERS ETC.

Equipment carried: Apple, Cromemco,
Vector. Additional offerings: F, T, CS,
MS.

‘eo WATSON'S REPLACEMENT

]

®DATAMATION

Founded 4 years ago. Hours: Mon.-Fri.
9:00-9:00, Sat. 10:00-6:00, Sun. 12:00-
6:00. Accepts: MC & V.

9330 Georgia Ave., Silver Spring, MD,
(301) 588-3748. Manager: Chuck Young-
flesh.

6671 Backlick Rd., Springfield, VA, (703)
644-5500. Manager: Sinla Ahuja.

COMPUTERS PLUS INC.

6120 Franconia Rd.,

Alexandria, VA (703) 971-1996
Equipment carried: Apple, Atari, Cro-
memco. Additional offerings: F, T, CS,
MS.

Founded 4 years ago. Owners: Bob Red-
mond & Dan Ring. Hours: Mon., Wed.,
Thurs. 10:00-9:00, Tues., Fri., Sat. 10:00-
6:00. Accepts: AE and Choice.

THE COMPUTER STORE

6858 Old Dominion Dr.,

McLean, VA (703) 821-8333

Equipment carried: Apple, Data General,
Durango, Hewlett-Packard, Zenith. Addi-
tional offerings: F, T, CS, MS.

Founded 5 years ago. Manager: Russ Mann.
Hours: Mon.-Fri. 10:00-6:00, Sat. 10:00-
3:00. ‘Accepts: MC & V.

THE COMPUTER STORE

1990 K St. N.W.,

Washington, D.C. (202) 466-3367
Equipment carried: Apple, Cromemco,
Data General, Diablo, Hewlett-Packard,
Zenith. Additional offerings: F, T, MS.
Founded 1% years ago. Manager: Vinnie
Schiavo. Hours: Mon.-Fri. 10:00-6:00. Ac-
cepts: MC, V, & AE.

DIGITAL’S COMPUTER STORES
1850 K Street N.W.,
Washington 1, D.C. (202) 466-8926

Equipment carried: Digital. Additional of-
ferings: F, T, CS, MS.

Manager: Peter Crane. Hours: Mon.-Fri.
9:00-5:00. Accepts: MC & V.

IBM BUSINESS COMPUTER CENTER
1300 17th Street N.,
Arlington, VA (703) 797-3100

Equipment carried: IBM 5120.
Call for appointment. No credit cards.

RADIO SHACK

COMPUTER CENTERS

Equipment carried: TRS-80. Additional of-
ferings: T, MS.

Hours: Mon.-Sat. 9:00-6:00. Accepts: MC,
V, & AE.

1673 Rockville Pike, Rockville, MD, (301)
984-0424. Manager: Bill Shlapack.

4527 Duke St., Alexandria, VA, (703) 370-
1999. Manager: Ray Vavrek.

©Copyright DATAMATION 1981, No
part if this survey may be
reproduced without permission of the
publisher.
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It’s easy for even the most skilled professional
to get lost in the jungle we call the EDP
marketplace. It seems that new products, new
vendors, and new vendor claims are contin-
ually entering the already tangled scene.

ety

But you can find your way through with
DataWorld, AUERBACH's four-volume refer-
ence that provides the most comprehensive
coverage of the world's most widely-used and
actively-marketed EDP products and services.

No other competitive information source can
match this monthly-updated service in content
or scope of coverage.

If you now depend on trade journals, news-
letters, or other reference services for your
EDP information, chances are you're not get-
ting the facts you really need to effectively
analyze vendor offerings.

Equipment specifications, prices, objective
evaluations, management and technology tu-
torials. .. you'll getit all in DataWorld. .. and
at a price much lower than the closest compet-
itive service.

One more thing about this AUERBACH service.
With DataWorld, you'll get all the information
you need, all in one place . . . no need to buy
additional volumes or to run to other sources
for information.

So don’t get lost in the treacherous equipment
jungle. Find your way through with DataWorld
. the complete information service.

[ Please send me the four-volume DataWorld service to review for
30 days, free. I understand that if, for any reason, I am not
satisfied with DataWorld, I may return the volumes within 30 days
of receipt and be under no further obligation.

O Send me more information on DataWorld.
Name/Title
Company
Address
City

3

. “ P OM g
/ > R

subscription price: $575

Free Review!

" Discover—at no cost or risk—how DataWorld
can help you make it through the equipment
jungle with comprehensive information on the

dynamic DP marketplace. Just return the | Telephone { )
- coupon and we'll send you the complete four- - :
volume service to review for 30 days . . . free! Signature
For even faster action on your free review The Send to AUERBACH,
request, call the toll-free AUERBACH **Action Information gg?ggNurthuPatrlﬁ ?rlvehgg’;x;x_isufgg. NJ.
Line”” at 800-257-8162 (in N.J., call 609- | or call, toll-free;
662-2070), ¢ A EReACh Company {in N.J., call 609-662-2070).
®
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IN PERSPECTIVE

WAITING
FOR THE
B7900

Peripheral problems aside,
Burroughs users remain loyal
in their wait for a follow-on
to the B7800.

More memory before more power is the cry
from top-of-the-line Burroughs users, many
of whom are chafing at the bit for a follow-
on to the B7800.

““‘Not knowing enough about why
the company has hung on to the 6-megabyte
limit [to internal memory], I say they have
not given large users the kind of attention
they should have,’’ complained a dp man-
ager for one of the largest users of Bur-
roughs equipment. The shop operates six
B7000-series computers.

Another user in a shop that operates
two B7800s put it more succinctly: ‘‘After
the B7800, there is no place to go but to
IBM.”’ For most, though, the threat of mov-
ing off Burroughs and onto something else
is really an idle threat because of staggering

. conversion costs.

Feelings of neglect are not as preva-
lent among users who have recently visited
Detroit and talked with Burroughs. ‘“‘We
were concerned, but not now—not since we
visited Burroughs,’’ said Don Stunoff, vice
president of corporate information services
for The Quaker Oats Co. Now Stunoff says
he feels ‘‘comfortable’” with Burroughs’
strategy.

What appears to be allaying fears is
the B7900, which Burroughs hopes to un-
veil sometime during the first quarter of
next year. Some sources had heard it would
be wheeled out as early as this fall, but
according to Burroughs it was the B3955,
successor to the ill-fated B3950, that was
slated for a fall presentation.

More important to the users than the
date of the B7900 announcement is what
will be inside the new box. For most, the
solution to their computing problems is not
a bigger, faster processor. It’s more internal
memory.

If Burroughs comes out with a faster
processor and no improvement in memory,
‘it would be like having a small note pad on
your desk when you are in the business of
taking notes,”’ quipped one manager. In
short, it would make for a poor match and an
inadequate answer to current problems.

If it takes an architectural change to
increase the memory size, that too would
cause problems. Users stress they are not
‘‘looking for any conversion, only an up-
grade.”’

Tom Clark, with Burroughs World
Inc. (better known as BWI, an independent
organization that specifically services Bur-
roughs users, offering them consulting ser-
vices, a monthly newsletter and some sharp
insight into Burroughs’ operation), expects
to see a bigger internal memory and a small-
er overall box. As for the compatibility is-
sue, based on Burroughs’ history Clark
doesn’t believe the B7900 would offer soft-
ware that’s incompatible with any of the
other B7000 series.

One of the most recent examples of
Burroughs’ attention to compatibility is the
B6900. Jim Engel, computer center director
for Waukesha County Technical Institute,
Wis., recently upgraded from a B6700 to a
B6900. It was a ‘‘load and go’’ situation, he
said. ‘‘The conversion was incredibly sim-
ple.”’ To date, Burroughs said it had deliv-
ered 85 B6900s; by the end of the year,
Burroughs expects to have 130 units in-
stalled.

Lifting the veil a bit, Burroughs did
say the B7900’s directly addressable mem-

More important to users than
the date of the B7900
announcement is what will be
inside the new box.

ory will be ‘‘substantially expanded’’ and,
like the B6900, any internal changes will be
transparent to users.

In the meantime, one alternative to
skirting around the 6-megabyte memory
limit is to split the work load between two or
more mainframes. There is a hidden cost in
that route,, however. More overhead time is-
required to manage the databases, said
Quaker Oats’ Stunoff.

For many, such as the dp department
at Ford Motor Company’s tractor oper-
ations, that is not a reasonable solution. The
problem, said David Ashland, a supervisor
in Ford tractor’s dp department, is that there
is not enough internal memory to support all
their on-line users. But splitting the work
load between two systems and supporting
two databases is too expensive a solution.

What Ford tractor plans to do is link
several B7800s using the Burroughs Net-
work Architecture (BNA) so that the whole
system will look like one big system. Bur-
roughs refers to that configuration as its
“loosely coupled configuration.”” A job
could run on any computer in the network,
and could share the work loads, tasks, and
files, said Ashland. Another arrangement is
called the “‘tightly coupled configuration,’’
which would allow four cpus and four VO
processors to be linked together to produce
15 megabytes of memory, equal to 3 mega-
bytes per individual processor plus 3 million
bytes common to all processors.

While the B7900 announcement
may quell the grumblings of many high-end
users, weak software application support
and exasperating experiences with cranky
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peripherals remain sore spots. Chipping at
Burroughs’ user base are mini and micro
systems and their accompanying software
packages and design attributes that make
them especially suited to certain applica-
tions. Instances of migrating specific appli-
cations off Burroughs mainframes onto
something else are turning up at several
Burroughs sites. One example is Harris
Trust and Savings Bank, Chicago.

_ With its dual B7700 and four
B6800s, Harris Trust also ranks among the
largest Burroughs users in the country. The
company is switching from a B4800 cpu to
an IBM 4341 for check processing and from
B9137 and B9138 sorters to 1BM 3890s, ac-
cording to a source within Harris’ dp depart-
ment. The company is also moving certain
dedicated trust applications onto Hewlett-
Packard computers.

Jim Brill, manager of dp operations
for St. Joseph’s Hospital, Milwaukee, said
his shop plans to move specific applications
off its Burroughs mainframes onto mini-
computers. (The hospital has two B6700s.)
*‘I want to migrate several applications off
the Burroughs mainframe onto something
else but still have them linked to the main-
frame.”’ At present, Brill said, Burroughs,
Honeywell, and Univac are studying that
problem and have agreed to come back with
proposals describing their solutions.

When queried about their overall

opinion of Burroughs, specifically the
‘‘new Burroughs’’—the Burroughs since
Blumenthal—most users were optimistic.
One of the changes most often mentioned
was improved delivery times. ‘‘Honesty is
the real improvement,’” explained Brill at
St. Joseph’s. ‘‘You can deal with time, just
so they come through when they say they
will come through.”’

Staging centers where various parts

One alternative for skirting
around the 6-megabyte
memory limit of the B7800 is
to split the work load
between two or more
mainframes.

of an order—cables, peripherals, inter-
faces, processors—are collected and
checked against purchase orders before
shipping have helped to smooth out custom-
er wrinkles. ‘‘I would say they must be
doing a better job of staging equipment be-
cause there were very few problems in
bringing up our order,”’ said Bill Dierkes,
vice president of Mis for Keebler Co., Elm-
hurst, Ill. Dierkes took delivery on two
B6800s and several peripherals.

Changes in quality assurance proce-
dures have not gone unnoticed either. Bur-
roughs has elevated QA, as well as the sys-
tems management function, to staff level so

that manufacturing standards, policy, and
procedures will emanate from a centralized
authority. Before, the functions had been at
the individual plant level. It was explained
to one Burroughs user who had been waiting
impatiently for a piece of hardware sentin to
be remanufactured that ‘‘the old Burroughs
ways were stopped. We are not doing things
the way we used to.’’ Parts are less likely to
leave the plant untested and faulty these
days, the user was assured.

A thorn that continues to aggravate
users is peripherals. ‘‘Clearly one of the
weakest points about Burroughs is the man-
ufacturing of peripheral devices,”” said
Quaker Oats’ Stunoff. As a stopgap, Bur-
roughs goes outside for many products oem-
ing Control Data floppy disk drives and high
speed printers, Xerox high speed nonimpact
printers, and Storage Technology tape
drives. If the Memorex acquisition goes
through, many users are hopeful that Me-
morex’s magnetic technology and people
resources will help cure some of Burroughs’
peripheral ills.

While some users label Burroughs’
peripherals as among the worst in the in-
dustry, in the same breath many praise the
company’s operating system and main-
frame reliability as among the best. Said
David Frazer, vice president of data pro-
cessing for Waukesha State Bank, Wis.,
“‘[Staying. with Burroughs] is strictly an
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economic consideration. Their operating
system and their on-line software, which is
my world, is the cheapest and easiest, to
operate software in the business. If I went to
IBM and was doing the same amount of
work, I would have to, at a minimum, dou-
ble both operations and technical staffs, and
pay more for the computers.”’ He paused,
then added, ‘‘You can put up with a lot of
bumbling from people when you get a hunk
of hardware that runs that easy.’’ Frazer’s
shop has a B4708 and will soon be adding a
B2930.

Nothing is better than a quick ran-
dom survey to confirm hearsay, and Bur-
roughs’ reputation on mainframe reliability
is attested to by users. Ashland at Ford trac-
tor replied that his systems were up an aver-
age of 99.2% of the time, while Stunoff at
Quaker Oats reported about 99.3%.

Peripheral problems aside, the bot-
tom line for most users was summarized by
acomment from Ashland: ‘‘How can you be
unhappy when your system is up that much
of the time?”’

—Jan Johnson

STRATEGIES

STORAGE
FORTHE
MASSES

Masstor Systems plans to
provide an entry-level storage
device that will open up the
advantages of mass storage to
more users than ever before.

1BM’s 3850 mass storage system, that hon-
eycombed gadget that might have been in-
vented by Rube Goldberg, never drew much
attention from plug-compatible peripheral
suppliers. Control Data tried its hand with a
3850 copy but sold only a handful. Fujitsu
in Japan copied the 3850 but never brought
it to the U.S. market. IBM itself has sold just
over 600 systems since introducing the ma-
chine some eight years ago. Hindered by
initial microcoding problems, users’ unfa-
miliarity with the product, and a relatively
high price tag—about $1 million a shot—
the 3850 has not been a huge seller, despite
growth in on-line storage demand running
as high as 70% a year.

That may all change later this year
when Masstor Systems Corp., a five-year-
old Sunnyvale, Calif., firm which has kept
fairly quiet so far, unveils a low-end answer
to the 3850, an entry-level device that will
open up the advantages of mass storage to a
wider range of users than ever before. The
firm will say little publicly about the new

machine, which it has dubbed the M860,
except that it has received attention from
‘‘several major mainframe manufacturers’’
as an oem product and that the device will
‘‘use the best features of what we already
have.”’

‘What Masstor already has is the Fu-
jitsu-built copy of the 1BM 3850, which it
markets as part of a so-called shared virtual
storage system (SVSS), a combination of
disk, tape, and cpu power which act togeth-
er as an intelligent back-end to 1BM, Control
Data, Univac, and other mainframes. The
new entry-level system, which will use vid-
eo recording technology similar to that used
in the 3850, will help Masstor crack the
commercial user market and may smoke out
what some industry observers say is a simi-
lar development going on behind closed 1BM
doors.

In any case, the system will help
Masstor in its quest to capture a large share
of the mass storage market in the way that
arch-rival Storage Technology has done
with disk and tape products. In fact, it is
only after STC’s recent introduction of its
vss intelligent back-end system that Mas-
stor ‘‘opened the kimono’’ on its strategy
after several years of quiet ground breaking
and intelligence gathering in the large-scale
user community.

The company’s SVSS system,
claimed to supersede the STC system in ca-
pability and price/performance, has so far
been installed at only one unidentified com-
mercial customer site and three government
agencies. Like Amdahl, Cray, and other at-
first unknowns, Masstor has initially aimed
for government sales to establish credibility
and make a name for itself.

Masstor’s concept is one that has
intrigued systems designers for years—that
of an intelligent back-end system which
controls storage in a hierarchical manner so
that most-often-used data are most accessi-
ble to the cpu and less-used data are ar-
chived but still on-line on slower and
cheaper-per-bit devices. Thus, the SVSS sys-
tem combines the best of disk, half-inch

Masstor already has a
Fujitsu-built copy of the IBM
3850, which it markets as.
part of a so-called shared
virtual storage system.

tape, and 3850-type cartridge tape storage.

During the past five years the firm
has received financing from a number of
investors, including West Coast venture
capitalists, and has built a marketing team
headed by several ex-Itel executives. They
come to the firm with solid experience in
competing with 1BM in both the cpu and
peripheral areas.

The privately held firm began mar-
keting in late 1979 and, in conjunction with
Sperry Univac, scored a coup against IBM
and its 3850 in winning a large contract at

ERIK SALBU claims that magnetic
recording still seems to be the way
to go, despite all the recent ballyhoo
about optical storage.

Jet Propulsion Labs in Pasadena, Calif. Al-
though Masstor was reluctant to discuss the
win at the time, it points proudly to the JPL
order as the first of its government con-
tracts. Others have followed at Brookhaven
National Labs on Long Island, N.Y., San-
dia Labs in Albuquerque, and in Washing-
ton, where the Department of Agriculture is
to install an M850 system this December.

Last spring the firm as subcontractor
won a good piece of a $163 million order
from the Air Force for Honeywell comput-
ers and related mass storage systems. Erik
Salbu, president and chairman, says Mas-
stor expects to book between $20 million
and $25 million in orders this year and will
achieve profitability late this year or early
next year.

Salbu, an ex-Ampex employee who
was in charge of that firm’s aborted attempts
to break into the mass storage arena with the
video technology-based Terabit machine,
estimates that the firm’s potential market
today is some 10,000 installations world-
wide and that with the introduction of its
entry-level system and continuing growth of
the market, there will be some 15,000 in-
stallation in five years.

More conservatively, he suggests
that there are about 1,500 sites that are
mixed vendor shops using a combination of
1BM, Univac, Control Data, and other man-
ufacturers’ computers worth $10 million or
more. These mixed vendor shops, he says,
offer the greatest potential for Masstor in
that they have the incentive to share large
data files between different cpus.

Essentially, Masstor’s SVSS incor-
porates a high-speed local network, dubbed
Massnet, to which the different cpus attach
and communicate at channel speeds. This is
managed by using Network Systems
Corp.’s proprietary Hyperchannel product.
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Introducing HiLite, the fasteSt,

most powerful

on-line mquiry system

ever offered in an accounts payable,
fixed asset or general ledger package.

Just ask your computer.

- Introducing HiLite, one of the most important
developments in financial software in the past five years.
A McCormack & Dodge breakthrough in on-line

convenience.

We designed it for everyone who's ever longed to ask
fast, simple questions of a general ledger, fixed asset and
accounts payable system—and get fast, simple answers.

HiLite lets you probe expense accounts, compare
costs, ask for outstanding inventories. It lets you list your
fixed assets in ABC division. Check your month's tele-
phone expenses in XYZ division. Your outstanding pay-
ables. Your cash in the bank.

The questions you can ask are infinite.

And no matter what inquiry you make, it's all done
on-line. By regular clerical personnel, not data processing
specialists. HiLite shortcuts the whole cumbersome rig-
marole of batch inquiry. It gives you direct, instant access
to the transactional history file of your GL Plus general
ledger system and the voucher data file of your AP Plus
accounts payable system. And you have access to any
field of information on the master asset and retirement
file of your FA Plus fixed asset system.

HiLite is machine efficient. It requires minimum
processing and storage space. And a minimum of user
training. Hilite is one more reason why our systems are
years ahead of the field. And why—all over the world —
prospects who sit down and talk to McCormack & Dodge
do more than just talk. They become customers.

We'd like to show you why.

State

r--

Please send schedule of free seminars, plus
informationon:

[ General Ledger (] Accounts Payable [ Fixed
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That network is in turn attached to a Fujitsu-
built 370-compatible computer which inter-
faces the network ‘‘intelligently’’ to stan-
dard disk drives, the M850 mass storage
system, and the former CalComp automatic
tape library now marketed by Braegen. .
Together, these storage devices are
managed in a hierarchical staging system
that Masstor claims provides users with sev-
eral systems and economical benefits.
Among these are reduced storage costs, re-
duced electrical usage and floor space re-
quirements, reduced staff requirements, in-

Masstor’s SVSS incorporates
a high-speed local network,
Massnet, to which different
cpus attach and communicate
at channel speeds.

creased on-line storage capacities (up to 5
trillionbytes), and better system throughput.

Moreover, by using the Mvs-driven
Fujitsu cpu as a controller, storage devices
are connected virtually to the host cpus and
therefore if and when new storage technol-
ogies arrive they can be connected with little
reprogramming, Masstor claims.

What new technologies does Salbu,
generally acknowledged as a mass storage
authority, see on the horizon? Not too
many, he answers. Magnetic recording still
seems to be the way to go, despite all the
recent ballyhoo about optical storage.

““There’s a lot more extendability in
video recording than in disk,”” he notes,
pointing out that the 3850 and his firm’s
MB850 both use video technology to record
data with a helical scan read/write head on
wide (about 3 inches) magnetic tape.
““There’s no push on technology in the
3850. We can easily boost capacity by 10
times.”’

He compares that with the two to
three times increase that can be expected
from disk recording over the next five years.
By then that technology will have reached
its limit. ‘‘We have learned a lot from the
3850, Salbu muses.

That box, he notes, stores up to 472
billion bytes (using two A4 storage frames),
and it is estimated that the 600 or so 3850s
currently installed worldwide contain more
data than are stored on all the 3350-type disk
drives in use worldwide.

Masstor is certainly keeping its eye
on optical recording as the best bet for in-
dustry use in the future, but when general
usage will happen is still a matter for specu-
lation, Salbu insists. ‘‘There is a high risk in
assuming that the optical disk will be viable
for general application,”” he says. ‘‘I'd give
ita 50-50 chance right now. And it won’t be
a generalized solution—it will be for archiv-
ing only.””

Masstor’s director of research and
development is Jerry Miller, who once
headed engineering efforts on the Ampex
Terabit machine. He has, Salbu notes, de-
veloped digital recording schemes that may
be applicable to optical recording, a medi-
um known for high error rates, and these
schemes may be licensed to builders of opti-
cal recorders.

Salbu and cofounder Lynn Shirley,
who serves as executive vice president in
charge of long-term corporate product plan-
ning, have gathered a strong marketing
force to help penetrate the plug-compatible
market. Richard Lussier, executive vice
president, comes from Itel, where he head-
ed a worldwide marketing team. At Mas-
stor, he is responsible for the equipment
business segment, including R&D, manufac-
turing, sales, marketing, and technical sup-
port. ' ’

Also from Itel is John Bock, vice
president of operations. Bock was most re-
cently with National Advanced Systems,
where he was in charge of strategic plan-
ning, and at Itel he had been vice president
of development in the Data Products group.

Thomas A. Rota, vice president of
finance, joins Masstor from the Laser Sys-
tems division of Spectra-Physics Corp., and
H. Robert Howie Jr., cofounder and vice
president of Masstor, came from Ampex
and the CIA.

Salbu says the firm has a ‘‘strong
relationship’” with Fujitsu but that it is limit-

Masstor is keeping its eye

on optical recording as the
best bet for industry use in
the future.

ed to sharing technical information and does
not include any equity position on Fujitsu’s
art.

P Masstor appears to be counting on
Storage Tech’s recent VvsS introduction to
educate the market and give the concept of a
back-end data management system credibil-
ity with users. However, it insists its prod-
uct is a ‘‘superset’’ of STC’s and claims it
can deliver more performance per dollar.
Both companies are attempting to cash in on
the growing demand for on-line data stor-
age, a growth which is estimated to be as
high as 70% a year.

‘‘A strong argument can be made,’’
says Salbu, ‘‘that intelligent data storage
systems are becoming the hub of systems
and that processors are becoming the pe-
ripheral devices. Fifteen years ago the cpu
represented 60% of a system’s total cost.
Today it represents just 40% or less, and

JERRY MILLER once headed engi-
neering. efforts on the Ampex Terabit
machine; now-he's Masstor’s director
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Access all 10 advantages
of terminal flexibility
with one toll-free call

1-800-521-8422

Manage a variety of applications—interactive, data entry and remote batch
—with one, advanced, 3270-compatible, data communications terminal system.
2
Choose from a family of modular components—CRTs, keyboards, printers
—including a cluster controller that interconnects as many as 32 devices (8 of which can be
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3
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| 4 :
Improve operator productivity with human-engineered keyboards that can be
freestanding or console-mounted, available in five interchangeable arrangements.



5
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a particular terminal to a problem with communication facilities. Depend on the Bell System
for fast service end to end.

6
Select from a range of printers: 300-line-per-minute printers (80 or 132
characters) and a unique forms-access printer that eliminates waste by providing easy access to
each form as it is completed.
7

Reduce operator fatigue and errors with display modules that have an adjustable
screen angle to eliminate glare and display crisp upper and lower case characters.
8
Tighten security with your choice of keyboard lock or magnetic stripe reader to
identify authorized users.
9
Save with any one of three payment plans—month-to-month, 2-year, or 4-year
service—and be flexible enough to benefit from further advances in our technology.
10

Call ]'800'52]'8422 and arrange a meeting with your Bell Account

Executive to learn how our terminal system can be fitted to your needs, step by step.
*In Michigan, call 1-800-482-3828.
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PERQY
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puter when Three Rivers can add
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RICHARD LUSSIER, formerly head of
a worldwide marketing team at ltel, is
responsible for Masstor's equipment
business segment. .

peripheral equipment accounts for at least
60% of the total cost.”’

Given that kind of growth, Masstor
is projecting a 1985 market of $20-billion
for large capacity on-line storage products.
That size market is sure to draw the sights of
some big competitors—not the least of
which is 1BM, which industry observers
speculate may have some new mass storage
products up its sleeve. ~ ,

Perhaps Masstor’s next product intro-
duction will force the industry leader to

show its hand.
—John W, Verity

stuffing and soldering have been complet-
ed. But Tally has cut down on the number of
IC chips in its printers, thus being able to get
by with only one PC board instead of two.
All around, the move to custom ICs has
reduced Tally’s manufacturing costs, and in
the highly competitive printer business the
Kent, Wash., company passes those sav-
ings on to the buyer.

This ability of equipment makers to
have custom ICs made is not a new phenom-
enon. Tally gotinto its custom program some
three years ago. Butitis atrend that has been
building in the world of semiconductors. An
increasing number of semiconductor service
companies, devoted to helping oems like
Tally get custom chips made, have been
formed in recent years. The number of such
service firms has increased by 63%, from 83
in 1978to 132 in 1980, according to arecent-
ly published study. The consulting firm of
Anderson/Bogert in Los Altos, Calif., calls
it vertical disintegration, the formation of a
number of small businesses that collectively
perform the functions of a single integrated
semiconductor company. o

These include custom IC design
houses, the number of which has not in-
creased significantly; semicustom design
firms that are involved in so-called gate
arrays, which have grown from 13 compa-
nies to 23; maskmaking concerns that have
not increased in number at all in the same

period; wafer fabrication companies that
have almost doubled in number from 16 to
29; and test companies, up to 22 from 10,
according to Anderson/Bogert’s study, ‘‘LSI
Opportunities.”’

For many applications, designers
not yet ready to commit to custom ICs are
going to gate arrays, which are partially
prefabricated circuits with predefined tran-
sistor locations. The user determines how
these transistors are to be connected to per-
form the logic functions required by the
application. As so often happens, IBM en-

For many applications, de-
signers not yet ready to com-
mit to custom ICs are going
to gate arrays.

dorsed the use of gate arrays by filling its
4300 mainframes with them.

The move to custom chips by an
equipment maker is described by Robert B.
Knipe, president of a custom design firm
called Micro Innovators Inc., Santa Clara,
Calif. He talks of a small company, which
remains nameless, that has a product using
gate arrays. The product was a success; they
shipped a large number of them, learned a
lot about their market with the product out
there, and they see where they can make
improvements in the product. Their next
move is to custom chips.

SEMICONDUCTORS

CUSTOM
IC CHIPS
GAINING

The move to custom-made in-
tegrated circuits can cut man-
ufacturing costs, and those
savings can be passed on to
the buyers. ‘

Two custom-made integrated circuits have
replaced from 15 to 20 of the off-the-shelf
variety in several models of printers being
made by Mannesmann Tally. In electronics,
reducing the number of components in this
way pays premiums in the form of higher
reliability because there are fewer intercon-
nections that can go wrong. But also it
means fewer components to test, inventory,
.and stuff onto the printed circuit boards, and
an easier time testing that board when the
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NEWS IN PERSPECTIVE

‘““What they need to do to really
ramp up the volume,’’ says Knipe, ‘‘is to
get the cost out of the product, which means
they need to get rid of the gate arrays and do
a custom. So, while they had introduced the

product with semicustom chips, they’ll do

an enhanced version of the product and at
the same time integrate into a custom com-
ponent.”” The manufacturing cost of the
custom chips will be about a third less than
the chips they replace. But the product will
have enhanced features, in addition to pro-
ducing the usual benefits of smaller compo-
nent counts, more reliability, less assembly
work, and the like.

In this case, there are two gate arrays
in each box, and it would take one or two
more to get the features they want to add—
which would be replaced by one custom IC.
So it’s a ratio of one to three or four in the
number of components, not a significant
factor for all products but an important con-
sideration for something that must be small
or must consume little power. Of course,

The emergence of silicon
foundries has begun to
change the economic picture
in favor of custom chips.

the company must invest in the design and
development of its new chip. ‘‘Depending
on the kind of component,”” says Knipe,
‘‘you see anywhere from three times to five
times the cost’’ for a custom over a semicus-
tom. ‘‘So you don’t do it casually.”

' The five-year-old Micro Innovators
has designed very simple chips with from
300 to 500 gates, but at the opposite end of
the complexity scale has also ‘designed a
custom microcomputer, which conceivably
could be 10 times faster than any existing
standard product.

‘A customer might come to us look-

ing for a solution to a product and not know

what logic architecture is best,”” says
Knipe. “‘Or maybe he has some massive
amounts of MSI [medium scale integration]
and ss1 [small scale integration] chips that
he has used to make the product. We’ll take
a look at what he’s done, or at the product
plan itself, and determine what logic archi-
tecture is appropriate. And if it’s a micro,
we’ll design a micro, which means you have
to do the machine description, define the
instruction set, design the IC, and write the
software. So the custom IC is a big deal; it’s
expensive, not something you do lightly.”’

Because of the capabilities that can
be built into a custom chip, it is typically
used in a high-volume product or family of
products. Knipe tells of a European comput-
er maker that wants to integrate to custom
chips while retaining software compatibil-
ity. He describes its effort as being very
complex, perhaps pushing the state of the
art ‘“a little too much.’’ But the company is
willing to wait until the technology catches
up with its requirements, for the new capa-

IN THE CHIPS '
Silicon: foundries and semiconductor ser-
vice companies being positioned around
them promise some new products at low
prices not previously achievable. Now in
the process of having a custom integrated
circuit chip made is, for example, Atalla
Technovations, a small company in Sunny-
vale, Calif., in the field of personal identifi-
cation and security. It markets to banks,
savings and loans, and credit unions. Its
requirement is for about 3,000 to 5,000 cus-
tom ICs per year, a quantity that a few years
ago was just too small to interest the large
semiconductor company. But the new capa-
bilities for short production runs open new
vistas for this company, which has a special
need to put its functions on one chip.

On this custom hybrid chip, com-
bining digital and analog functions on one
substrate, the company is integrating a mi-

croprocessor, an EPROM, and support cir-

cuits, and then the whole thing will be cov--

ered with epoxy, making it difficult for any-
one to get in there and intercept any of the -

secure information.

‘‘We want the ability to have a piece .

of information come into that chip, the in-
formation processed, and compared with
previously stored information to guarantee
the validity of that message,’” says Atalla’s
director of engineering Alan Roberts. It will
be up to the chip, then, to say whether the
new information is valid.
If this were to occur on different
chips on a printed circuit board, the.infor-
" mation being transmitted from one chip to
another could be intercepted and the secret

- compromised: But when it’s all on one chip

interception is much more difficult.

bility would shrink a very large box full of
components to a desktop machine. And,
Knipe adds, they are not deterred by the
costs of integrating to two or three custom
chips, even if the design and tooling func-
tions come to a million dollars per chip.
So the industry has changed, and
continues to change. More equipment mak-
ers are developing an in-house design capa-
bility, and many even have their own pro-
cessing plants. Time was when the largest

semiconductor companies and even some of
the smaller wafer fabricators were not will-
ing to engage in short production runs. But
this attitude is changing, particularly with
the formation in recent times of companies
specifically looking to do the small-run
jobs. These so-called silicon foundries are
coming on-stream with millions of dollars
of backing from venture capitalists.

At the design firm of Alphatron
Inc., Cupertino, Calif., president Donald E.
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Farina says his customers are requiring any-
where from 1,000 to 100,000 chips per
year, but most are in the 5,000 to 10,000 per
year range. At those quantities, the larger
semiconductor companies usually don’t
want to get involved. ‘‘Most applications
are in the region of a few thousand per
year,’’ Farina says, ‘‘particularly because
as the complexity of the LsI goes higher and
higher, the quantities of the chips go down
and down.”’

He explains that semiconductor
companies look for at least a half-million
dollars of business from a customer, and
thus are not likely to show a strong interest
in the requirements of smaller companies.
‘“They have a factory to support,’’ he says,
‘‘and they want to see maybe 50 times the
engineering development cost in total return
for that engineer’s work. So if it costs
$100,000 for an engineer to design a circuit,
or an engineer and some designers to design
a chip, they might want to see $5 million
worth of business resulting from that.”’

But in the last couple of years, the
emergence of silicon foundries has begun to
change the economic picture. These compa-
nies, with names like Comdial, Nitron, Su-
pertex, Universal Semiconductor, and VLSI
Technology, might undertake any quantity
run, including one run of wafers. An engi-
neering run will produce from five to 20
wafers, a productiuon run generaily 20 wa-
fers. The price will be from $100 to $200
per wafer, depending on the technology.

Making it simpler still, design com-
panies like Alphatron and Micro Innovators
like to take total responsibility for a job,
from design to finished and tested chips.
They will contract out for the maskmaking,
the wafer fabrication, the testing and pack-
aging, and sell the finished product to the
customer.

Bob Knipe observes, too, that semi-
conductor companies haven’t been willing
to undertake small jobs that don’t keep the
factory busy. ‘‘But for us, someone says he
foresees buying only 20,000 parts this year,
maybe 50,000 the next, and then see the
product taking off after that. That gives us,
as a young company, the chance to grow
right along with them, and so we’ll take that
kind of risk.”

The design company thus becomes a
bridge between the equipment maker and
the semiconductor industry in helping trans-
fer the LsI design technology to a systems
company. ‘‘Then it’s the design company’s
responsibility to guarantee the performance
of those LSI chips,”’ says Farina. It also
takes responsibility for production yields
and costs.

*‘I think that’s the smart way to do
it,”” says Mannesmann Tally’s Bob
McLaren. Otherwise, he explains, you must
have people in-house who know their way
around the semiconductor business and
know about the hidden costs that may not
have been explained to you. ‘There’s a

learning curve there,’” McLaren adds.
Richard C. Anderson of Anderson/
Bogert, publishers of ‘‘LsI Opportunities,”’
says, ‘‘Looking at the market as a whole, I
think custom will tend to be bigger than

semicustom.”’
—Edward K. Yasaki

WORD PROCESSING

ONE WORD
LEADS TO
ANOTHER

With the Racal-Telesystems
303 Protocol and Code
Translator, otherwise
incompatible word processing
systems can transfer data.

As word processing systems become more
sophisticated, users are selecting them
based on their ability to handle specific
types of operations. In a large corporation,
the legal department may prefer one word
processor because of its adaptability to legal
documents and the financial staff may in-

stall another system because it can handle
certain types of reports. Still another word
processing system will be used in office
environments because of software for pro-
ducing business letters and memos.

Typically, each using group selects
the word processing system which is best
suited to its application. After these diverse
systems are operating in their basic stand-
alone mode, management may decide that
economies could be achieved if these sys-
tems were able to transmit data back and
forth.

At this point, the telecommunica-
tions staff is consulted and charged with the
task of making the word processors talk to
each other. After examining the communi-
cations capabilities of each system, the tele-
communications manager often finds that
these word processors, which work so well
in their own environments, are completely
incompatible when it comes to transferring
data.

But all is not lost. There is a way for
otherwise incompatible word processing
systems to transfer data. The answer liesin a
device called the 303 Protocol and Code
Translator from Racal-Telesystems in Chi-
cago.

Telesystems was started about six
years ago as a media conversion bureau,
explains Stuart Weiner, ceo and general
manager. At that time it provided a service
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Corporate management sees things one way. Datacomm managers see things
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that gives corporate management the data to improve service, increase profits and
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CIRCLE 49 ON READER CARD We Communicate



NEWS IN PERSPECTIVE

for users who wanted to convert data from
magnetic tape to floppy disk or a similar
conversion.

In the course of developing its media
conversion services, Telesystems program-
mers developed software that could be used
to translate one data format to another.
About two years ago, Weiner notes, this
specialized software was adapted to a black
box that could be installed at user sites to
perform the translation operation in real
time. In 1980, the company (then called
Telesystems Network Inc.) attracted the at-
tention of Racal-Milgo, and in July of last
year the Florida modem vendor acquired the
firm and changed its name to Racal-Tele-
systems.

At present, the 303 can handle data
translation for 15 major types of word pro-
cessing systems, and Weiner expects this
number to grow to 20 by the end of the year.
The translator uses a proprietary *‘internal
code’’ which serves as a vehicle for transla-
tion between incompatible systems. The
data from a sending system is first converted
to the internal code and then to the format of
the receiving word processor, Weiner
states. Although the 303 can be used for
systems operating at the same site, the trans-
lation works just as well when modems are
included and the data is transmitted over
dial-up phone facilities. And not so coinci-
dentally, Weiner says the 303 works ‘‘very
well”” with Racal-Milgo modems.

The basic 303 is priced at $8,350,
which includes two protocols selected by
the customer. Additional protocols can be
added at $500 each as a user acquires more
word processing systems. In addition to
providing compatibility between different
word processing systems, the 303 can also
translate data for transmission to main-
frames and high-speed printers. Both asyn-
chronous AscCIl and synchronous EBCDIC
protocols are supported for cpu compatibil-
ity. The 303 can also transmit data to the

The 303 presently can handle
data translation for 15 major
types of word processing
systems.

1BM 6670 high speed printer, and support for
the Xerox 5700 is coming ‘‘very shortly,”’
Weiner confides.

Although it is primarily useful in
converting data transmitted between word
processors, the 303 translation capabilities
are viewed by Telesystems as an alternative
for such message services as Telex and fac-
simile. In fact, the 303 is being used by
many of the company’s 100 customers as a
way to set up electronic mail systems using
word processors at geographically dis-
persed sites.

Although there is little likelihood
that word processing vendors will soon
standardize their communications to accept-
ed protocols used by the dp community,

according to Weiner, the 303 is being con-
sidered as a box that could be built into the
systems. He revealed that talks are now
being held with several word processing and
business system vendors to include the 303

Telesystems is investigating
the possibility of providing an
interface to local data
networks such as Ethernet.

translation capabilities inside their systems.
The protocols implemented in the

303 are in firmware using EPROMS on circuit

boards which can be modified in the field.
In most cases, a single translator can handle
up to nine formats which can be switch-
selected by the user. While most word pro-
cessors operate at 300 or 1200 bps, the 303
can handle transmission speeds up to 9600
bps, also on a switch-selectable basis.
While most of the protocols now
supported relate to word processing sys-
tems, Weiner does not rule out other types
of compatibility. ‘“We’re looking closely at
the Xerox 820 and the new IBM personal
computer,’” he says, adding that formats for
Datapoint and Prime distributed systems
might also be introduced in the future.
Beyond the translation features of
the 303, Weiner says Telesystems is investi-
gating the possibility of providing an inter-
face to local data networks such as Ethernet.

In any case, he adds, existing installed 303s
will be provided with upgrade capabilities
as a matter of policy.

Some users of the 303 are sending
their document data through a cpu to add a
store-and-forward capability. This type of
feature could be added to the translator
along with auto answer and auto dial op-
tions. Whether such features would be part
of the translator or included with associated
modems still has to be determined, Weiner
notes.

But for now most users are satisfied
that their otherwise incompatible word pro-
cessors can talk to each other. Among the
leading types of users are law firms, insur-

Telesystems sees the 303
translation capabilities as an
alternative for such message
services as Telex and fax.

ance companies, hospitals, and banks.
Many customers are in the country’s top
1000 companies because these are apt to
have a large variety of systems.

The 303 is sold and maintained by
the Racal-Milgo field force providing cus-
tomers with national support for their sys-
tems. But reliability is good, Weiner
claims, and most service calls are made to
add new protocols.

—Ronald A. Frank

XCELTONE

Data Carrier System
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“Perkin-Elmer Megamini” 32-bit

minicomputers flash 200,000 market
updates a dayon 4,000 terminals.”

Dick Cowles, Executive Vice President, Telerate Systems Incorporated

Price quotes change moment by
moment in the fast-paced mar-
kets for government securities,
bonds, foreign exchange, pre-
cious metals, and futures. And it
is the business of Telerate Sys-
tems to provide these money
market quotes on the same in-
stantaneous basis to traders and
other financial institutions around
the world.

In a typical day, some 4,000
worldwide Telerate customers
have access to a wide variety of
current market rates on their
terminal screens. In peak periods,
updates can come as fast as 15
a second. Yet a new gold quote
by a market maker in Hong Kong
will be available to all Telerate
customers in a matter of seconds.

Megamini is a registered trademark of The Perkin-Elmer Corporation.

The computers that power Tel-
erate's network are Perkin-Elmer
Megamini computers—fourteen
in Telerate's New York headquar-
ters, and two each at regional
sites in Chicago, Atlanta, Los An-
geles, London, Zurich and Hong
Kong. Various information
sources in these centers feed the
latest quotations to Telerate’s
Perkin-Elmer Megamini system for
high-speed transmission to Teler-
ate customers.

According to Telerate Systems
Vice President Anthony Sabatini,
“We chose Perkin-Elmer Mega-
mini 32-bit superminis for their
power and flexible architecture.
With the requirements of our cus-
tomers increasing geometrically,
we needed a system that had the
power to grow, and one that was
reliable. With billions of dollars

at stake each day, our customers
needed a system that they could
rely on” :
Each Perkin-Elmer Megamini
computer provides Telerate with
capacity of over 20,000 “pages”
of dynamic information. In addi-
tion to market quotes, financial
news from AP/Dow Jones, Com-
modity News Service and other
services are carried over Telerate.
If you want more information
about the power, reliability and
flexibility of Perkin-Elmer Mega-
mini superminis, call or write The
Perkin-Elmer Corporation, Market-
ing Communications, 2 Crescent
Place, Oceanport, NJ 07757.
Call toll free 800-631-2154.
In New Jersey, 201-870-4712.

PERKIN-ELMER
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SUPERCOMPUTERS

COUNTING
ON THE
CDC 205

Control Data has delivered its
first 205 supercomputer, but
it's still too soon to tell how

it stacks up against the Cray
number crunchers.

Ever since Cray Research Inc. shipped its
first supercomputer, the Cray 1, in 1976,
the company has enjoyed a virtual monopo-
ly in its niche of the market—a rare occur-
rence in the highly competitive computer
industry. But the market for supercom-
puters is rapidly expanding, competition is
picking up, and Cray is going through a lot
of changes these days.
: The most powerful competitor to
step forward is Control Data Corp., bran-
dishing its cDC 205, an historical competitor
to the Cray machine that dates back to the
days when Seymour Cray himself worked at
Control Data. During the mid-’60s through
the early ’'70s two projects were running
simultaneously at Control Data. One was
the ill-fated Star 100; that research led to the
203 and later the 205. The other was the CDC
8600 project under the direction of Cray,
which led to a new company and the Cray 1.
“‘[The cDcC 205] hasn’t made as big
an impact as we thought it might,”” said
Cray Research president John Rollwagen.
But that is not to say Cray is writing off its
old competitor. To the contrary, Rollwagen
views the 205 as competitive across the
board. ‘‘That’s the way we think of it; that’s
how we deal with it.”’

It is not yet clear whether the
CDC 205 is gaining orders
based on its price or its
performance.

With only one 205 delivered, it’s far
too early for sweeping statements about
each system’s strengths and weaknesses,
and who is going to outsell whom. Looking
at Cray’s upcoming production schedule is
no tip-off either. Cray has more than enough
orders to keep its production lines humming
well into 1982. Although it should be noted
that most of those decisions to buy were
made before the 205 had matured from a
‘‘paper tiger’’ to a piece of hardware or,
later, without benefit of a completed bench-
mark test from the 205. Several customers
who ordered a Cray and not a 205 expressed
concern about Control Data’s dedication to
the 205. With so many other products to

support, slipped delivery dates on the 205,
and missed benchmark tests, users have
been speculating about CDC’s commitment.
“‘After all these years, you wonder why
they don’t have more software support for
the 205,’’ commented one customer at a site
where Control Data had entered its name on
the bid list but did not participate in the
benchmark tests.

Another customer who recently
bought a Cray indicated that cDC’s delivery
dates were a factor in their decision to go
with Cray. Although Control Data would
not comment on its production capability, a
Minneapolis source said the company is
producing one 205 per month. Plans are to
kick production up to three every two
months by the end of the year. Cray expects
to produce 16 systems next year.

Control Data is winning orders,
make no mistake about that. But it is not yet
clear whether the 205 is winning on its price
or its performance. It wouldn’t be the first
time a newcomer has sacrificed profits for
market share. Among those who have or-
dered or indicated they plan to order a 206
are the U.K. Meteorological Office, Brack-
nell, England; the Geophysical Fluid Dy-
namics Laboratory, Princeton, N.J.; Stan-
dard Oil of Ohio, Cleveland; Bochum Uni-
versity, Bochum, Germany; Colorado State
University, Ft. Collins; NASA-Goddard
Space Flight Center, and another commer-

cial sector customer who has not given cDC
permission to release its name. Control Data
refused to confirm three other orders that are
rumored to be pending.

The only customer that has taken
delivery on a 205 is the U.K. weather center
in Bracknell. Delivery, although four
months behind a February date discussed
the first of this year, went “‘extremely well”’
and the machine itself is functioning ‘‘ex-
cellently,”” according to Paul Graystone,

A significant difference
between the Cray machine
and the CDC 205 is their
scalar capabilities.

assistant director of the office. The contract,
however, calls for the 205 to be linked to the
office’s 1BM 360/195 and 370/158. That
linkage has yet to be completed.

Said Graystone: ‘“We are very
pleased with performance and reliability—
it can reach just about 400 MFLOPS [million
floating point operations per second] for our
particular sorts of problems. Development
has gone very well indeed, apart from one
thing. The actual [ hardware and software]
link to our existing IBM machines is not yet
implemented. That, of course, is part of the
contract.”” At present, the 205 is working
with its own front-end, a Cyber 170, but that
was always in the plan. From the first, said

TELTONE

Data Carrier System

Don't touch that tile!
There's a faster, better
way to make computer
hookups—and it won't }
cost you the roof over
your head. i
With our DCS-2 Data Carrier

System, existing PABX wires do the

trick. Voice and data move on the
same line, from the same phone, at
the same time. Without the cost of
cablmsq or modems. )

DCS-2 transmits/receives up to

9600 BPS of dedicated-channel full

duplex, asynchronous data. Com-
patible with your present PABX.

For users of DEC, H-P, Data general, Prime,
1BM Series 1 and other asynchronous computers.
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FCC Part 68 regis-
" tered and priced fo be
your best buy of the year.

B &  Call or write today,

. and start your DCS-2
. B savings plan.
Teltone Corporation
PO Box 657
Kirkland, WA 98033
Phone Toll Free
(800) 426-5918
In Canada:
91 Telson Road
Markham, Ont.
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(416) 495-083
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. Onthe day he
signed his tax bill,
Prcels1dent Reagan "
made every piece of
fixed as.setr%gftware
in this country
obsolete.




Withone
exception.

The exception is F/A PLUS. The McCormack & Dodge
fixed asset system.

If you're one of the tax specialists or data processing
managers who happen to have this package, congratula-
tions. You won't have to add emergency programmers
and do major software surgery for your 1981 taxes.

For you, the Reagan tax revolution will be business as
usual. Because your fixed asset system is so flexible it can
even accommodate a revolution. You won't panic over the
radical Reagan shifts in investment tax credit percentages
and time periods. Why should you? Your investment tax
credit software is completely user-defined and parameter-
driven. The changes are a cinch.

You won't even worry about whether your state accepts
the new federal procedure. After all, your fixed asset soft-
ware has more tax books than you'll ever need to meet all
possible variations in state requirements. Naturally, the
system also includes both of the new law's mandatory

depreciation methods.
- McCormack & Dodge is the only financial software
company that doesn'’t have to play catch-up to get in step
with President Reagan. We've been scrutinizing the plan
and preparing for it almost as long as he has. It's our way
of providing service to our clients. Our way of making sure
that people who sit down and talk to us do more than just
talk. They become customers.
- We'd like to show you why.

McCormack &Dodge

The best financial software. The best financial people.

560 Hillside Avenue, Needham Heights, MA 02914, (617) 449-4012, Atlanta (404)997-2797, Chicago
(312) 843-3400, Dallas (214) 369-7014, Los Angeles (213) 645-6382, San Francisco (415) 398-2960.
Washington, D.C. (703) 734-0710, New York (212) 486-0035 « Canada « United Kingdom

: Write now and get FA PLUS for your 1981 taxes. :
i [ General Ledger (] Purchase Order [J Accounts
1 Payable [ Fixed Assets [] Capital Project Analysis 1
: Name - :
: Company Title :
I Address City |
: State Zip Phone :
: Computer Model :
i |
1 1
i 1

|

|

1

Netherlands » Venezuela « laly » Australia/New Zealand « Mexico « South Africa « Sweden » Hong Kong
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Graystone, ‘‘it was known that develop-
ment of the software link to the 1BM main-
frame would be problematic.’’

When Graystone was asked if the
Cray were able to reach 400 MFLOPS, he said
he’d “‘rather not answer that directly. It
obviously wasn’t the fastest machine we
could get for the sort of problems we have to
cover and for the sort of money we have to
spend.”” It never became clear whether
price weighed more than performance in the
decision to go with cDC.

The latest Cray, the Cray-1 S with
expanded buffer memory, sells in the range
of $9 million to $17 million, while one 205
goes for between $7.5 million and $16.5
million. As for Cray’s “‘top end,”’ in the
best possible situation, a theoretically prov-
en situation, the Cray can do just over 200
million floating point operations per sec-
ond. However, Cray answers questions
about its speed by saying the machine runs
between 50 and 150 MFLOPS when doing
general scientific processing. The U.K. in-
stallation was not a general scientific situa-
tion; it was more a specific problem situa-
tion.

Howard Frazier, assistant director at
the Geophysical Fluid Dynamics Laborato-

Part of Cray’s defense
strategy includes spending
15% of annual sales on R&D.

ry in Princeton, N.J., said those vendors
who bid on its contract had a fixed number
of dollars to work with. The winner would
be ‘“’the one who could provide the most
production units.”’

Given a specific series of code to run
and several benchmarks later, the 205 came
out the winner. ‘‘“They won the procurement
because they guaranteed us more produc-
tion units,’’ Frazier said, then added, ‘‘and
they were not unimaginative in the way they
went about pricing the thing.’’ Control Data
bid two 205s front-ended by a Cyber 720
against a Cray-1 S with an expanded buffer
memory and an Amdah! front-end. Frazier
was reluctant to give a specific price esti-
mate. The lab received its Cyber 720 this
August; acceptance of the first 205 is slated
for next June; the second is scheduled for
August 1984.

Frazier noted that the kind of prob-
lems his lab runs are similar to those run at
the U.K. Meteorological Office. He also
acknowledged that the Cray was faster
when doing scalar functions—problems
that have to run sequentially, one calcuation
after another, because the result from the
first calculation is required in the next func-
tion. When it came to the type of vector
problems his lab is doing, however, the 205
churned them out faster than the Cray. A
vectorized problem is one that can be
broken into elements, groups of numbers,
that require the same manipulations and can
be run simultaneously. Frazier also pointed

out that the 205’s vector capability had been
‘‘enhanced’’ over the 203’s.

A significant difference between the
Cray machine and the 205 is its scalar capa-
bilities. Contracts have been lost and won
because the scalar speed reduced the sys-
tem’s overall production ability. At present,
because Cray is faster, several people indi-
cated, that gives Cray an edge when doing
general scientific processing or any kind of
problem where there is a mix of scalar and
vector problems. According to Peter Apple-
ton-Jones, Cray vice president of market-
ing, his company’s experience in the super-
number-crunching world has been that most
problems are a mix of scalar and vector.
Dan Turner, with the computer center at
Exxon Production Research Co., Houston,
which recently purchased a $17 million
Cray-1 S/4400, agreed: ‘‘Everything is not
a vector problem. There are a lot of deci-
sions that have to be made in scalar-type
situations.”’

Those who know the business of
general scientific computing know how
risky it is to try to predict who will *‘outper-
form’’ whom. It’s almost a case by case
chase, depending heavily on how users
structure their problems and what their cri-
teria are for measuring a computer’s perfor-
mance. ‘‘Everything is problem dependent;
you have got to be careful in making gener-
alizations,’” warned Frazier, who has expe-
rience with several superfast computers, in-
cluding Texas Instruments’ now defunct
Advance Scientific Computer.

While Control Data may be the main
competitor to Cray, it is not the only con-
tender attracted by the growing number of
customers who need big number crunchers.
Others include Denelcor Corp.’s heteroge-
neous element processor, the ICL distributed
array processor, Univac’s Data West array
processor, Floating Point Systems’ AP190B
and, inevitably, ‘‘the Japanese.’’

‘“The problem with multiprocessing
array processors is arranging the problem so
that all the computers are working at the
same time,”” commented Rollwagen. He
agreed that these computers lend them-
selves well to certain problems, such as
tracking incoming missiles or doing image
enhancement.

None of the contending computers
have been shipped in ‘‘significant’’ num-
bers, reports an Auerbach Computer Tech-
nology report. However, the report singles
out Floating Point as having been more
‘‘successful’’ than the others. ‘‘Some ques-
tions remain, however, as to whether array
processors serve the same market as the
Cray-1 S,”’ the Auerbach report states.

As for the Japanese, Rollwagen has
heard they have *‘specifically targeted’’ the
supercomputer business with a machine that
is to be 67 times more powerful than the
Cray. That’s good news and bad news for
Cray, he added. ‘‘The good news is the
Cray-1 is reinforced as the standard of the
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It does word processmg,
gra hics, financial planning
and fits rlght in with your
company’s DDPstrategy.

Our HP 125 gives managers the personal computing
power they need to do their jobs better, while keep-
ing your company’s EDP system fully integrated.

- To begin with, it has VisiCalc™ This
powerful management tool increases the
accuracy —and speed — of sales forecasts,
budget estimates, financial models,
even strategic “what if” analyses.

The HP 125 also offers color

graphics capabilities that turn
complex data into charts, graphs
and transparencies for presenta-
tions. And it does word processing,
too. It edits and prints everything




the Personal Ofhce Computer.

from reports and memos to high-quality letters and
long documents.
But the real beauty of the HP 125 is that it does
“all this while fitting easily and directly into your com-
pany-wide computer system.

The integrated
approach.

The HP 125 communicates to just about any central
EDP system. Which makes it ideal for distributed
- processing environments.

For example, with our HP 3000, the 125 lets
managers call up information stored in the cen-
tral data base, manipulate it, and then return
the updated file. And with an IBM or other
mainframe, the HP 125 acts as a high-cap-
ability terminal for data entry and retrieval.
What this means is that the HP 125
functions as a powerful part of your DDP

plan, not as an alternate.

Friendly
sophistication.

Inexperienced users feel comfortable working
with the HP 125 after only a few hours’ prac-
tice. Because, for all its sophistication, it’s

designed for people who know nothing about com-
puters.

The HP 125 is also easy to adapt to your specific
application needs. Over 100 CP/M compatible soft-
ware packages are ready right now, and more are
being published every week.

Of course, when you buy an HP 125 you get
more than a computer. You get the support of one of
the world’s largest computer companies. From over
170 worldwide service offices, we provide everything
from a complete program of on-site maintenance to a
special phone-in consulting service to help your people

800-453-9500

Call this number (in Utah 800-662-2500) for the
location of the HP sales office or dealer nearest you.
They’ll see to it that you get a personal introduction
to the HP 125.

. get started.

When performance must be measured by results.

K

HEWLETT
PACKARD

VisiCalc™ is trademark of Personal Software Inc. 47110 HPG130
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We’rg righ in the one resource
no service industry can do without.

This announcement is published by IDA Ireland, 200 Park Avenue, New York, 10017, which is registered under the Foreign Agents Registration Acts, as amended, as an agent of the Government of Ireland.
This material is filed with the Department of Justice where the required registration statement is available for public inspection. Registration does notindicate approval of the contents by the United States Government



That's why more and more
Computer Software, Architectural,
Engineering Design and Technical
Consulting companies are locating in
Ireland.

They're coming to the country
where over 50% of the population are
under twenty-five years old. These
young people have grown up with an
educational system specifically tailored
to equip them for this technological
age. Each year sees a further upsurge in
the resources devoted to higher
education in technical areas. Fields like
engineering and computer science.

It is these young people who provide
a workforce potential unequalled
anywhere in Europe or the U.S.

But Ireland is more than a rich
source of educated staff. In Ireland you
will find an attractive incentive package
specially designed to meet the needs of
technology-orientated industries.
Industries where personnel is the key
factor.

Ireland offers 100% training grants to
new service industries and generous
employment grants. And these are just
two of the cash grant programs
available. In addition, you'll find that
Ireland has the lowest corporate tax
structure in Europe.

You will also find a working
environment that is second to none in
an age where employees rightly expect
their job to permit an attractive lifestyle
as well as simply a good salary. Because,
in Ireland, while keeping pace with the
changes dictated by this technological
age, we've managed to retain all that is
lgcf)od in our environment and way of

ife.

Find out more about locating in

Ireland. Contact the nearest office of
the IDA Ireland for further details.
We'll be glad to help.

REPUBLIC OF IRELAND

The intelligent location
in Europe for international services.

IDA Ireland &

INDUSTRIAL DEVELOPMENT AUTHORITY

The Irish government’s

industrial development agency has
offices in New York, Tel (212)972-1000;
Chicago, Houston, Los Angles,
Cleveland, San Francisco, Boston

and Fort Lauderdale.
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industry. The bad news is they think they
can do it. But in fact, and I don’t want to tip
them off or anything, 67 times may not be
good enough. Our only defense is to stay
ahead of them.”’

Part of Cray’s defense strategy in-
cludes spending 15% of its annual sales
revenues (1980 revenues were $60 million)
on R&D for enhancements and new prod-
ucts. That’s about $12,000 per employee.
The big ace on hold, though, is the Cray-2,

which is to be announced sometime be-

tween now and, possibly, 1984. “‘Develop-
ment is well along,’” reveals New York
market analyst Ulric Weil, with Morgan
Stanley & Co. The decision to announce
will depend, he thinks, on when Cray be-
lieves it needs the Cray-2. The ‘‘need’’ may
come sooner than originally thought, say
other observers, if the competition makes
too many inroads into Cray’s domain.

What’s inside the Cray-2 is some-
thing everyone is speculating on. As the
announcement date moves closer and Sey-
mour Cray gets more excited, he has been
heard to say the ‘2’ may be 10 times faster
than the “‘1.”’ Cray corporate prefers to go
on record with a more conservative number;
itexpects a four to five fold improvement in
performance. Some of that gain will be real-
ized through more compact chip designs.

At present, emitter coupled logic
(EcL) chips with only two gates per chip
constitute the workhorse inside the Cray-1.
There are two competing technologies for
that chip’s replacement. One is a 16-gate
ECL chip being developed by Seymour Cray
and six coworkers at the Chippewa Falls,
Wis., facility. The other is the application
of very large scale integration (VLSI) tech-
nology. ‘{At the Cray research center] in
Boulder they have two electron beam ma-
chines that can tailor chips on a wafer,’’ said
Rollwagen. ‘‘That would allow us to cus-
tom design our VLSI gates. That really is the
leading edge of technology. It is being ex-
plored there with the idea of implementing
the Cray-2 design with that capability.”’ If
the company goes with the E-beam ap-
proach, Rollwagen believes that would be a
““major accomplishment. Engineers could
work from Boolean arithmetic, which is the
way we express logic in circuits, to a com-
pleted prototype in 10 days.”’

In comparison, the 205 is built with
ECL technology, but its design calls for 168
gates per chip.

In addition to hardware changes tak-
ing place inside the Cray, some important
changes are taking place outside the Cray in
its marketing organization. Offering soft-
ware applications and services has not been
a Cray objective. It’s been a hardware com-
pany catering to the biggest and the best;
handholding was not its forte. That’s all
changing now, and the changes reflect
Cray’s changing customer base.

‘‘As we broaden our base—we now
figure 250 to 300 people as potential users,

where before we were looking at between
80 and 100—many of those additional cus-
tomers, probably all of our new ones, are
commercial accounts that are not nearly as
excited about the computer per se as they are
about solving technical problems,”” ex-
plained Rollwagen.

Today, the company is actively
seeking application packages that can be
converted to run on the Cray, offering free
computer time to assist the development
process. Among those that have gone
through this process are MSC/NASTRAN, a
structural analysis program used especially
by the transportation industry, and SASV
ANSYS, a large-scale general purpose pro-
gram for three-dimensional, infinite ele-
ment analysis. '

‘‘Again,”’ said Rollwagen, ‘‘in
these areas people don’t care so much about
computers; they care about engines, planes,
building cars. So we see this market devel-
oping and we see it best served not by a
Cray-2 over the intermediate term at least
but by the Cray-1."’ Contrary to what sever-
al industry analysts thought, Cray had not
planned to support and market the Cray-1
after the Cray-2 made its debut. That, too,
has all changed now.

““This new group of users wants sol-
id, reliable performance that can fit into
existing systems and has a set of applica-
tions programs already available,’’ Rollwa-
gen said. ‘‘So we have committed this year
to continue to support the Cray-1 probably
all the way through the decade, but at least
for the foreseeable future.’’

—Jan Johnson

PERIPHERALS

Cll-HB
HITS U.S.
SHORES

After several years of quiet
activity marketing disk drives
in the U.S,, the French com-
puter firm has set up Cynthia
Peripheral Corp., California
marketing arm.
In the past it usually has been U.S. peripher-
als manufacturers that have brought their
wares to foreign shores and, often enough,
dominated local markets despite the best
efforts of overseas suppliers. Now, howev-
er, French computer giant Compagnie Inter-
nationale d’Informatique-Honeywell Bull
(cii-HB) has taken aim on the U.S. peripher-
als market with an intent to boost sales of its
disk drive line here.

A new marketing arm, Cynthia Pe-
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ripheral Corp., has been set up in Palo Alto,
Calif., under the leadership of Ivo Adam,
formerly a director of sales at floppy disk
leader Shugart Associates. Adam has been
given the task of establishing Cii-HB’s pres-
ence in North America after a not-so-suc-
cessful single-handed attempt orchestrated
from an office at Honeywell Information
Systems’ headquarters in Waitham, Mass.

‘“We’ve been given a big budget and
our charter is to go get the market,’’ says
Adam, a bearded man whose Continental
accent belies the fact of his birth in Egypt.
“I’m in the process of hiring an aggressive
sales and support team. We should have
about 20 people onboard by the end of *81."’

While Adam declines to say exactly
how much business the firm has been doing
here in the U.S., he says he will attempt to
double sales over the next year. The major-
ity of that business will be in D-100 disk
drives, a line of products which Cii-HB de-
veloped itself and which is hoped to be
attractive to builders of small computer sys-
tems needing high-capacity storage in small
boxes.

For the past several years Cii-HB’s
only large disk customer in the U.S. has
been Datapoint, the San Antonio maker of
small computers. Datapoint ordered an un-

Headed by former Shugart As-
sociates sales director Ivo
Adam, Cynthia Peripheral will
market an already proven line
of disk drives.

disclosed number and value of drives about
two years ago, after having selected the
French supplier over a host of U.S. bidders.
The order accounts for about 80% of the
company’s U.S. business, says Adam, who
adds that ‘‘a few thousand’’ drives have
been delivered to Datapoint so far.

*‘I think Datapoint will still be a big
customer next year,”’ Adam notes.

Cii-HB’s desire for a strong push in
the U.S. oem peripherals market is under-
standable. The U.S. market represents 70%
to 80% of the worldwide oem peripherals
market and is therefore a must for participa-
tion for any company wanting to maintain
sales growth and technical expertise.

The Cynthia Peripheral operation is
actually Cii-HB’s second attempt at hitting
the U.S. market in abig way. It tried in 1979
to buy System Industries, a West Coast disk
subsystems supplier whose marketing force
was seen as a good chance to avoid the
difficulties of building a sales force from
scratch. System Industries buys disk drives
from various manufacturers, not including
Cii-HB, packages them with controllers, and
sells them to oems and systems houses using
Digital Equipment and other minis.

Unfortunately for Cii-HB, the deal
fell through when System Industries was
unable to sell off its ink jet printing opera-
tion, Silonics, and cii-HB was left to depend

IVO ADAM: “We've been given a big
budget and our charter is to go get
the market.”

on a sole U.S. oem marketing employee,
Jean-Paul Garodel. ‘

It was Garodel who secured the Da-
tapoint order which, according to Adam,
has gone a long way towards credibility to
the company in its quest for more U.S.
business. So far, however, that business has
not yet turned up any large orders, at least
none that rival Datapoint’s.

Adam, however, plans to change
that, relying heavily on the manufacturing
and technical strengths of the French com-
pany. He notes that Cii-HB’s Belfort plant,
close to the West German border, employs
some 2,000 persons building peripherals of
all sorts. Cynthia, he says, will only sell
disk drives at first. Printers may follow.

As for technical leadership, the D-
100 line of drives is certainly a peculiar one
compared to those offered by most U.S. and
overseas manufacturers. Its most obvious
difference is that it uses a 10.5-inch platter,
unlike the 14-, 8-, and 5%-inch disks em-
ployed in almost every other manufacturer’s
drives. Moreover, it uses thin-film head
technology, which has so far appeared only
in 1BM’s high-end disk drives and a few
smaller Japanese models. And, to go along
with the thin-film heads, plated disks rather
than coated disks are used to boost record-
ing densities.

The D-100 line, developed under
the code name Cynthia, comes in three
models: the 10-megabyte removable D-120
drive; the D-140, offering 10 megabytes
each of fixed and removable capacity; and
the D-160, offering 120 megabytes of fixed
storage. Each drive is fully formatted and
packaged for installation in small systems
where size and weight are critical, Adam
notes.

The low-end drives, he adds, use a

single platter, a configuration that prompted
the firm to adopt imbedded servo technol-
ogy so that both surfaces of the platter could
be dedicated to storing user data rather than
devoting one to control read-write arm
movement. This imbedded servo technol-
ogy has been discussed for many years in
technical literature but has seen little use in
production disks because of the additional
sophistication required in the surrounding
electronics in the drive. He says the drives
are able to record at densities of up to 500
tracks per inch and therefore store more data
on a single platter than other manufacturers’
products.

Moreover, the removable storage
feature of the D-120 is expected to be attrac-
tive to oems here in the U.S. who want to
provide a low-cost means of backing up
mass storage. In fact, Adam claims, the 8-
inch removable drives appearing on the
market over the past few years have copied
Cii-HB’s design in coping with contamina-
tion of the recording surfaces and maintain-
ing alignment of disk and head geometries.

The primary negative factor in Cii-
HB’s previous attempts to crack the U.S.
market has been its distance from custom-
ers, a situation Adam hopes to solve with a
U.S.-based support staff that can help cus-
tomers integrate the disk drives into their
systems. Some work will be done in France,
he notes, but at least now U.S. users will be
able to get some degree of local support and
technical assistance.

 The aggressive move into the U.S.
market comes a year and a half after Fran-
cois Peleyras took over the French firm’s
oem, licensing, and joint venture efforts.
He is said to have convinced top manage-
ment that a push into the U.S. would benefit
the corporation’s overall oem marketing ac-
tivities. : ,
Peleyras says worldwide sales of the
Cynthia disk line will total between $10

The French company’s main
success in the U.S. has been
a large order secured several
years ago from Datapoint.

million and $12 million this calendar year.
Sales targets for Cynthia Peripheral are be-
tween $25 million and $30 million for 1982,
he says in his offices in France.

Asked about the recent strengthen-
ing of the dollar, Peleyras rubs his hands
with glee because the disk line in the U.S. is
priced in dollars and not francs. ‘‘France
needs dollar revenues,”” he says, adding
that the government will be unlikely to in-
terfere with anything which allows France
to earn dollars from exports.

~ The Cynthia line is almost totally
manufactured in France, and imported com-
ponents represent only a small percent of the
sales price. Countering suggestions that
soaring European production costs will
soon nullify the dollar exchange rate advan-
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X.25

WHAT CAN IT DO FORYOU?
SEND FOR OUR BOOK
AND FIND OUT.

DCA can now support X.25 through our powerful new master network processor,
the System 355. This means that the 355 not only gives you packet-switching capabil-
ities, it gives you the industrys least expensive X.25 gateway.

To get the complete story, send for our book An Introduction to X.25 Gateway.
Here's part of what you'll find out:

DCA’s X.25 support can lower your communications costs:

1. By giving you low-cost access to public packet-switched networks. This means
that your network can talk to national and international packet-switched networks
such as Tymnet, Telenet and Datapac, greatly reducing your modem, telephone con-
nections and host port costs.

2. By letting many users communicate inexpensively with a packet-mode host
computer. One 355 with an X.25 interface can be used to link up to any host com-
puter with X.25 capabilities. Instead of having one cable, one mux port and one
host port per user, many users can share one cable and one DCA X.25 interface.

3. By letting you use a public network to access remote areas while still using a
cost-effective private network for the bulk of your data. This means you can
communicate with areas that have only a few users per location without purchasing
additional expensive hardware. The public network can also be used as backup for
the private network.

The X.25 interface gives you the capability to use a public packet-switched network
for those few times you may need to access remote areas.

You can access the public network over one physical link, and greatly reduce

the number of lines, modems and host ports you would otherwise need.

DCA meets Levels 1, 2 and 3 for X.25, and allows non-packet mode terminals to
access the X.25 link.

If you already know the benefits of X.25, here’s what you need to know about DCA.
We meet all the CCITT specifications for levels 1, 2 and 3, obeying standards for X.3,
X.28 and X.29. Plus, less intelligent terminals which do not operate in the packet mode
can use X.25 through the mediation of the X.3 packet assembler/disassembler (PAD).

If you're interested in lowering your communications costs and providing optimum
network growth at minimum expense, learn more about the System 355 and X.25, the
trend for the 80's in data communications. The System 355 and other DCA products
are part of our concept of INA, Integrated Network Architecture (INA). INA is our way of
expanding your network with all our modular and compatible data communications
“building blocks”’

dea
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TO EXPAND Digital Communications Associates, Inc. 303 Technology Park/Atlanta, Norcross, GA 30092 404/448-1400




The 3919-
Computer Peripheral

Switching IMC

Computer Control of Peripheral Switching.
Others call it new. We've been selling it for years.

The T-Bar 3917 IMC™ is in use at most of the major airlines in the United
States—and at other large installations of IBM and IBM — compatible mainframes.

Now we have a smaller version of the 3917, the 3919. Intelligent Matrix
Control of even a single computer peripheral switch, or as many as eight
switches. When you grow past that point, there’s the 3917.

Still better—you can buy our 3915 switch now, with manual control. And add
the 3919 IMC when you need it, without obsoleting what you have.

The 3915s are available in sizes as small as 2 x 4 and as large as 8 x 16
(and even larger). They can be easily and inexpensively field upgraded for IMC
operation at any time.

And many customers who already have 3915’s installed can also add the
3919 IMC easily—right now.

For smaller users, the 3919. For larger users, the 3917.
Please call or write. We’d like to show you one of our proven systems today.

, I bar T-Bar, Incorporated, 141 Danbury Road, P.O. Box T, Wilton, Connecticut 06897
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tage, Peleyras says that labor content is
minimal. ‘‘In some disks, it is less than one
man-hour { per disk],’” he states.

Adam claims that Cii-HB has deliv-
ered some 10,000 Cynthia drives to date, far
more than most competitors have delivered.
That kind of field experience, he says, will
go a long way towards assuaging customer
fears of such ‘‘foreign’’ technology.

Adam’s background includes work-
ing at a European distributor that handled
Shugart floppy disk drives and then a stint at
Hermes, the Swiss firm that also sold com-
puter peripherals. Adam was hired by Shu-
gart in 1975 to set up European marketing
operations and was instrumental in boosting
that firm’s penetration of the market. In
1978 he moved to Shugart headquarters in
California, where he was responsible for
international sales and last year was named
to head up domestic sales.

Among his plans for marketing the
Cynthia disks to U.S. customers is an idea
to put together DEC-compatible subsystems
using Xylogics controllers. The subsystems
would compete, he says, with DEC’s RLO1/
02 products.

His primary aim, however, is to re-
main ‘‘flexible and responsive’’ to the U.S.
market while relying on French production
and backup. His mission is a clear-cut one,
but he will face stiff competition from the
likes of Control Data, Shugart and the host
of suppliers who in recent years have
flooded the market with 8-inch and 5%-inch
disk drives in attempts to supply the bur-
geoning small systems market.

—John W. Verity and
Andrew Lloyd

COMMUNICATIONS

NETWORK
USERS
UNITE

Newly formed Network Users
Association hopes to get
vendors to unite for the
purpose of setting network
standards. o

Large computer-network users, hoping to
provide an impetus to the establishment of
network standards, have formed the Net-
work Users Association (NUA). At its first
meeting in Seattle, Wash., last July, the
* group voiced its unanimous support of the
IEEE 802 local networking standards effort,
saying it looks for these standards ‘‘ with the
fewest possible options,”” and also of the
National Bureau of Standards’ network pro-
tocol standardization efforts.

J

DataVault Software shipping,
carrying and storage cases
that take hard knocks,
save hard cash!

Tapes, disc cartridges, floppies. In Data Vault if“f k

they can be shipped and stored safely, despite the
roughest handling,.

e Data Vault %ine of single and multiple shipping
and carflying cases are software security cases that can
take it. They’ve got rugged polyethylene exterior, internal
shock-absorbing foam and a positive-action locking
system. Dirt, dust, moisture just don’t stand a chance.

But it’s in the cash you save in shipping
that Data Vault really pays off—far less expen-
sive than custom packaging and far more reli-
able than last-minute makeshift packaging.

For a free catalog featuring the full Data Vault
v line and pricing information,
contact your computer supplies
dealer.

®
@ Mf America®

Division of Plastic Reel Corporation of America
Dealer inquiries invited. 475 Boulevard, Elmwood Park, New Jersey 07407
© 1981 Plastic Reel Corporation of America (201) 796-6600 o1

CIRCLE 62 ON READER CARD

OUR DISKS
ARE FLEXIBLE.
UR STANDARDS

AREN'T.

We certify every Ectype™ flexible disk we make.
Not every other one. Call 1-800-843-9862
for the name of your nearest distributor.

(In Canada call 605-996-8200)

SYNCOM.

Your flexiole atfernative
P.0. Box 130, Mitchell, South Dakota 57301

©1981 Syncom, division Schwan’s Sales Enterprises, Inc.
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If there is a direct correlation be-
tween the purchasing power of the associ-
ation’s member companies and its impact
on the equipment vendors and standards-
making communities, this group should
prove very influential. The NUA, only some
six months old, consisted in mid-August of
41 user members, along with 35 associate
members from the world of equipment ven-
dors. But the users are primarily very large
corporations, such as Atlantic Richfield,
Boeing Computer Services, Chase Manhat-
tan Bank, Dow Chemical, Ford, GE, Gener-
al Motors, and the like.

‘“The biggest problem that users are
facing right now is the linking up of differ-
ent manufacturers’ mainframes,”’ explains
Sheldon R. Blauman, chairman of the NUA.
Hardware that enables one to connect dispa-
rate devices exists, he adds, but once the
hookups are made the various pieces of

Among equipment
manufacturers, it’s difficult to
find a neutral party that's
willing to develop a protocol
compatible with all machines.

equipment might still not understand each
other. “‘In line with that, we need the higher
level procotol standards that are being de-
veloped within 1SO [the International Stan-
dards Organization] and ANSI [the American
National Standards Institute].”” Lacking
those standards, the user is left to his own
devices. ‘‘And once you've done that, your
system is the only one that understands that
language.”’ .

Dow Chemical Co. in Midland,
Mich., is heavily involved in local network-
ing and is at the forefront of the broadband
cable technology. And in local networking,
with a need to get diverse devices to talk to
each other, things like the IEEE 802 standard
‘‘are very important,”’ says Dow’s Marvin
W. Rahm. They want to get things like
executive terminals and word processing
machines to be compatible. ‘“We need some
standards to have unlike devices[ including
computers] communicate,’”’ Rahm adds.

This need has already been identi-
fied at Dow, as at many other computer
sites. ‘“You usually end up solving the prob-
lem yourself by writing special software or
designing hardware, and that’s not the an-
swer,”’ Rahm says. Not only is it ‘ ‘extreme-
ly expensive,’’ he continues, but you end up
with a one-of-a-kind system that only the
designer knows anything about. ‘‘And
that’s not a good solution.”’ :

‘“The entire effort to tie together dif-
ferent manufacturers’ mainframes is poten-
tially very costly, very difficult, and leads to
a dead end unless there are standards,’’ says
Blauman of Boeing Computer Services.
‘“So, as a user, I just don’t see any other
intelligent way to handle communications
between different machines except through
standards.”’

'OPERATING SYSTEMS PROFESSIONALS

We need persons who understand modern operating systems. And we

need them immediately.

If you have worked on the design, modification, or maintenance of any
sophisticated operating system, executive control system, or major suppor-
ting software, you should be interested in this opportunity.

M The MITRE Corporation, a non-profit engineering and analysis center,
-assists agencies of the government in a variety of significant projects. For
many years one of our groups has examined the security and reliability of
the software employed in computer based systems. They study operating
system software and how it relates to hardware, a number of applications,
-and other software packages. This group consists of individuals who enjoy
- their assignment: first they must grasp the essential elements of complex
. -software; then they propose improvements; finally they work with implemen-
" tors to achieve the desired results. We will be adding to this team so that

. we can accomplish these goals:

* evaluating the internal protection mechanisms in a number of exist-
' ing operating systems and data management packages;
g e reviewing the designs proposed for the next-generation of commercial

hardware and software;

s informing users and system developers about the government’s needs
for privacy, security and reliability in computer systems;

* assisting in the acquisition of new government computer systems
which have security requirements;

* applying formal techniques to the specification, development, and

validation of system software.

You can contribute to this effort if you have in-depth experience with
the system software of one computer system and an appreciation of at
least one other. Understanding the principles of the abstract architectural
basis of large software systems is essential. Familiarity with good software
engineering practice (both theoretical and applied) is needed; first-hand ex-
perience or supervising the use of such techniques is a plus. Exposure to
database systems and telecommunications software would be beneficiat.

We expect our staff to have a good academic preparation in computer
science or a related engineering discipline; an advanced degree is a plus.

U.S. Citizenship required.

Send YOLII' resume to Mr. Charles W. McClure, The MITRE Corporation,
esex Turnpike, Bedford, MA 01730. -

MITRE

MITRE is an equal opportunity employer actively seeking applications under its affirmative action program.
. .
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Available right now — and for under
$6000! PrintaColor IS8001. the world's
first low-cost color ink jet printer. All the
advantages of hard-copy color graph-
ics. And at a price you can afford!
One thin dime —and two minutes
time! Fast, quiet and cost efficient.
Just 10¢ per copy! Typewriter-size
desktop unit uses
ordinary fanfold
paper. And con-
tinuous copy print-
ing, unattended.
What you see

Now-hard copy
“incolor
foronethindime

is what you get! Now expand the
advantages of color graphics to color
hard copy. PrintaColor’s innovative
overlay system gives you the high
quality of color ink jet printing without
the high cost. From the display screen
to the desk or conference table —
graphics in color — quickly, quietly,
efficiently, and
now affordably!
Call or write
for the name of
your nearest
representative.

PrintaColor.

PrintaColor Corporation P.O.Box 52 Norcross, Georgia 30091 404/448-2675
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In the world of science, the best selling class of computers is that of 16-bits.

And in the world of high performance 16-bit computers, our
ECLIPSE® S/130, S/140 and S/250 computers are the most popular in science
and engineering.

You see, the people who build their systems and applications around our
ECLIPSE computers not only recognize a computer with outstanding price/per-
formance ratio. They also recognize what the high technology community needs.

For example, the rich, extensive microprogrammed ECLIPSE

‘Instruction set that lets programmers approach applications virtually any which
way they want.

The large capacity interleaved memory systems that are coupled with
Exrror Checking and Correction to make memory access both rapid and reliable.
('Two attributes not normally associated with each other.)

The ECLIPSE family gives you all sorts of choices. If you need speed
and flexibility, the S/130 has an optional Writable Control Store. If you need
cost effective, high speed throughput, the S/140 has an optional Burst Multi-
plexor Channel. If you need expandability, the S/250 lets you grow to 2 M B
and add an Integral Array Processor.

As well as our own fast, efficient, reliable operating system (RDOS).
Our highly functional, user-friendly, multiprogramming operating system,
(AOS). And a full range of computational languages: FORTRAN, BASIC,
PASCAL, PL/I, DG/L (our systems programming language), and a com-
plete set of programmer productivity aids.

And of course, the ECLLIPSE peripherals. They're all here. Ready to go.

All of which means there is an ECLLIPSE which has everything you need
for everything you want to do. In medical instrumentation, process control,
computer-aided design, automated test equipment, communications or
what-have-you. '

Of course, all this capability would be for naught were it not for one char-
acteristic of all ECLLIPSE computers: you can get them up and running in a hurry.

For more information about ECLLIPSE scientific computers write to:

Data General, C-228, 4400 Computer Drive, Westboro, MA 01580.
Or better yet, call your local Data General Sales Office.

And see what all your colleagues (and competitors) have been seeing in

~an ECLIPSE.
¢y DataGeneral
We take care of our own.

ECLIPSE® is a registered trademark of Data General Corporation. © Data General Corporation 1981.
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Among equipment manufacturers,
he adds, it’s difficult to find a neutral party
that’s willing to develop a protocol compati-
ble with all machines, one that is machine-

NUA will provide technical
direction to the standards-
making bodies.

independent. A protocol, like an operating
system, is something that must be main-
tained and updated and expanded as needs
arise. ‘‘That’s why the protocols really
can’t come from a manufacturer or a vendor

of software. They really must come from a
standards organization.”’ The NUA, he ex-
plains, will not be developing any stan-
dards. “All we want to do is encourage the
process.’

Not all the members, however, are
convinced that such an organization, al-
though it represents a lot of purchasing dol-
lars, can wield much power. ‘‘I think the
vendors will have to be convinced that what
[the NUA] is saying is in accordance with
what[ the users’] requirements are, and that
the group, indeed, is going to act in a united
fashion,’” says another member, Paul Em-

Priniels

New full-featured, multi-function printers
that do more but cost less

MEET THE PRINTEK 900 SERIES — two new matrix printers that are
a generation ahead with more exclusive features, more standard features,
high performance for demanding applications, and multi-function
versatility. And we design and build the entire printer so prices are lower

than you would expect.

PRINTEK—FOR DATA PROCESSING. Choose 170 and 340 cps
models. Both are downloadable for special character fonts and both have
four resident fonts in four pitches plus double widths. And you can print
the 16.7 pitch to a full 227 col. width (16").

PRINTEK~FOR GRAPHICS. Convert reams of data to meaningful
graphic displays with densities of 144x144 dots/inch in symmetrical
formats for correct aspect ratios. You can even enter and exit the graphic
mode character by character for mixed graphics and text.

PRINTEK--FOR CORRESPONDENCE. Overlapping printing and
descenders provide a normal text appearance to this draft-quality mode.
Underlines and superscript/subscripts add versatility. And these machines
are easy to live with in office environments — small in size, quiet, and

simple to operate.
PRINTEK—FOR VALUE.

Model 910 $1695, model 920 $2345.

Find out how much more printer

you get from PRINTEK —

Distributor and OEM
inquiries invited.
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printek..

1517 Townline Road
Benton Harbor, Mich. 49022
616/925-3200
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merich of the Salt River Project in Phoenix,
Ariz. He thinks the formation of the group is
significant, but says we’ll have to wait to
see how effective it is. Emmerich looks
forward to the NUA providing technical di-
rection to the standards-making bodies and
getting technically knowledgeable users on,
for example, ANSI committees and subcom-
mittees.

. And that’s what the young associ-
ation has begun preparing to do. It has, for
example, a technical committee on local
networks; its chairman belongs to the IEEE
802 standards group developing the local
networking protocol. The NUA also has a
committee looking into higher level proto-
cols, trying to get members to become ac-
tive as individuals on ANSI standards com-
mittees. A third committee is looking into
broadband nets, where the development of
standards at this time might be premature.
But the NUA, according to Blauman, wants
to see some standards in the spectrum allo-
cation—how this broadband frequency
range is split up, determining what channels
are for tv, for radio, and for data communi-
cations, for example. ‘‘About the best we
could hope to do at this point is to encourage
manufacturers to stay within those guide-
lines,”’ says Blauman.

Along this line, the NUA has sched-
uled its second meeting for Feb. 9 to 11,

The theme for NUA’s second
meeting will be the vendors
and their view of standards.

1982, at the Marriott Hotel in Denver, Colo.
The theme for that meeting will be the ven-
dors and their view of standards.

‘‘One of my functions as chairman
of this association,”’ Blauman adds, ‘‘will
be to attempt to get ANSI to make itself more
amenable to user participation. As I see it
right now, that would be the biggest contri-
bution we could make at the moment.’” He
says the NUA lacks the technical expertise to
be able to tell ANSI to adopt, for example,
the NBS transport protocol as a U.S. stan-
dard. But the association would be able to
inform ANSI that its members like what they
see in that protocol, if that were the case,
and encourage ANSIin its standards-making
efforts.

Formation of an independent group
to foster the adoption of a standard is not
new. Some time back the MUMPS user group
got ANSI to adopt that language as a stan-
dard. But it’s not certain that the NUA wants
to go that far. “‘I don’t think we have to
force things,”” such as the adoption of a
given standard, says Blauman. ‘‘I think
there are a lot of friendly vendors out there
that earnestly want to know what users
want. They sell to us. They want to know
what’s going to sell the best.”

Dow Chemical’s Rahm agrees. He
not only feels it’s adequate to give guidance
to standards-making organizations (‘‘They




obody negds 1o tell you that on
%Y lofyour headaches today is get
over the “language barrier’
Especially if you use CICS.
It's tough to find trained special-
ists who have mastered the complex
CICS language. And it's expensive to
have to use them for ordinary jobs.
But what someone needs to tell
you about is Central Software.
Central Software was born to
break the language barrier—and
others as well. Anybody on your staff
who knows COBOL, PL/I or Assembler
can talk to CICS easily and quickly.
Central Software was developed to
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operate exclusively under CICS. It is
-compatible with IBM 370/115 or
larger mainframes. :

This versatile software package
also has the ability to simplify the
development of production applica-
tions that fit your specific needs.
Most importantly, it speeds up the
work, and eats up the backlog that
plagues you, as your CICS specialist
will tell you. -

~ We'd like to send you a brochure
that spells out the Central Software
advantages. Or give you a free demon
stration by calling Norman Bushee
(703) 893-8909.

CENTRAL SOFTWARE SPEAKS YOUR TANGUAGE.

CICS Users!

Mail to Norman Bushee,

PRC Program Products

Division

1764 Old Meadow Lane

McLean, VA. 22102

I've read you! Please. ..

[ Send me your brochure,
“The art of communicating
inastraightforward manner"

Call me to arrange for a free
demonstration.

PLANNING RESEARCH CORPORATION
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“Che— |

Historian”

The Automated Source
Library System That
Allows You To

" Change Your Mind Or
Your Main Frame.

Reversibility, compatibility
and impeccable memory:
Three features which make
The Historian one of

a kind.

The common denominator for the
following computers:

CDC CRAY
IBM  HARRIS

DEC-VAX

“The—"Historian_

is a trademark of IPCODE ’ iNC.

713/522-5630

PO. Box 66649 ® Houston, Texas 77006
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need this kind of direction’’), but also feels
that the association, by describing users’
needs for today and for the future, can be
helpful to manufacturers of that equipment.
By being vocal, he explains, ‘‘you’re doing
a lot of the product research for the manu-
facturers.”’

Blauman fends off arguments that
standards tend to hold back technical devel-
opment, arguing that standards are not only
meant to be changed but have change pro-
cesses, thus evolving as the technology
changes. *‘I don’t think that developing a
standard slows down the technical develop-
ment process,’’ he says. “‘I think it lends
order to it. It means that everybody is able to
communicate among themselves while the
systems are evolving.”’ Having a diverse
range of products to do the same thing is not
necessarily progress in technology, he con-
tinues.

Referring to an editorial in DATAMA-
TION (July, p. 25) on communications stan-
dards, or rather the absence of them, Blau-
man comments, ‘‘As your editor said, it can
be anarchy. And we really have to avoid that
anarchistic situation.”’

—Edward K. Yasaki

GETTING
SET FOR
BABY BELL

General DataComm Industries
is one of many
telecommunications
companies that’s preparing to
do battle with Ma Bell’s ‘
deregulated operation.

Many sectors of the telecommunications in-
dustry are trying to anticipate the impact of
impending AT&T deregulated operations.
Nowhere is this interest more intense than
among the vendors that compete directly
with the Bell System in the data communi-
cations equipment market.

One company that has been vying
with AT&T for years is General DataComm
Industries Inc., Danbury, Conn. Despite the
power of Bell and other vendors, GDC (as it
calls itself) has managed to chalk up in-
creased revenues for 10 consecutive years,
an enviable accomplishment in an industry
marked by fast-paced changes and aggres-
sive competition.

Much of the success of GDC can be
attributed to Charles P. Johnson, who as
chairman and president charts much of
GDC’s strategies. Even with impressive GDC
gains in 1980,'0f 30% in sales to $41 million
and 36% in income to $4 million, Johnson
feels things could change for the worse if

B T i
HARLES P. JOHNSON: “The prob-
lem is competing with a company
that's both regulated and de-
regulated.”

deregulation is not handled correctly.

‘“The problem is competing with a
company that’s both regulated and deregu-
lated,”” Johnson explained. *‘If you com-
bine a regulated business which is guaran-
teed a profit with a deregulated business,
then the parent will survive. The profits will
be there while the deregulated [operation]
puts everybody out of business.”” What
worries Johnson and other independent ven-
dors is that the new AT&T subsidiary will
price its products artificially low, thus un-
dercutting existing market levels.

Under the mantle of regulation,
Johnson argues, there is a system of checks
and balances that can be employed when
Bell seems to step out of bounds. *‘It’s got
flaws in it but it’s better than nothing,”’ he
explained. ‘‘Once you deregulate those
types of activities, there’s no place to go
except the Justice Department. And you
can’t go to the Justice Department for dam-
ages until the damages have occurred. So
the only way to prove [the loss] is to go out
of business.’’ .

But Johnson does more than warn
about the evils of deregulation. He has posi-
tioned GDC in three separate market areas so
that the impact of deregulation will be dif-
fused on GDC’s continued growth record.

First, GDC sells its equipment to tele-
phone companies and other common
carriers. This includes independent phone
companies who may also find themselves
competing with AT&T for the first time when
the deregulated subsidiary goes into opera-
tion. Next, the company sells international-
ly either direct to users if allowed or through
government-owned  telecommunications
agencies called PTTs. ‘‘In some countries in
Europe there are clubs, and you have to be a
member of the club to sell the equipment.
So what we do is license the member of the
club that manufactures our technology,’” he
said. While France and Germany have such
clubs to divide up the business, he claimed,
Britain is different and has more liberal in-
terconnection policies.

The third market which Johnson




INTERTEC’S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER

At last, there’s a multi-user micro-
computer system designed and built the
way it should be. The CompuStar™. Qur
new, low-cost “shared-disk” multi-user
system with mainframe performance. -

- Unlike any other system, our new

most practical approach to almost any
multi-user application. Data entry. Distrib-
ed processing. Small business. Scientific.
Whatever! And never before has such
powerful performance been available at
such modest cost. Here's how we did it . . .
The system architecture of the
uStar is based on four types of video
play terminals, each of which ¢can be

ystem. Up to 255 terminals can be -
ected into a single network! Each tel
\(called a Video Processing Umt) co

ser ever need walt on an-
n-exciting concept

ities! :
CompuStarTM user ;
ns can“b configured in

CompuStar offers what we believe to be the

ected into an auxiliary hard disk stor-

or inquiry/response application. And if your
terminal needs are more sophisticated,

select either the CompuStar Model 20, 30
or 40. Each can be used as either a stand-
alone workstation or tied into a multi-user
network. The Model 20 incorporates all of

the features of the Mode! 10 with the =~

addition of two, double-density mini-flop- .

pies built right in. And it boasts over. -~

350,000 bytes of local, off-line user stor-
age. The Model 30 also features a dual

drive system but offers over 700,000 hytes

of disk storage. And, the Model 40 boasts
nearly 11 million bytes of dual disk stor-
age. But no matter which model you

Add as many terminals as you like
- at prices starting at less than $2500.
Now that’s truly incredible!

No matter what your application,
the CompuStar can handle it! Three disk
storage options are available. A tabletop

‘| 10 megabyte 8" winchester-type drive

omplete with power supply and our spe-
ial controller and multiplexor costs just
$4995. Or, if your disk storage needs are

| - ‘more demanding, select either a 32 or 96

‘megabyte Control Data CMD drive with a
16 megahyte removable, top loading car-
tridge. Plus, there's no fuss in getting a
- CompuStar system up and running. Just
~plug in a Video Processing Unit and you're
dy to go . . . with up to 254 more ter-
al;s,;in the network by simply connect-
tOgether ina “daisy-chain”

Software costs are low, too.
ompuStar's disk operating system is the
- industry stanidard CP/M* With an

impressive array of application soft-

. ware already available and several
communication packages offered,
the CompuStar can tackle even your
most difficult programming tasks.
, Compare for yourself. Of all
' the microcomputer-based multi-
. user systems availahle today,
=" we know of only one which
ffers exactly what you need
and should expect. Excep
tional value and upward
growth capability. The
ompuStar™. A true price
and rformance leader!

| BN

“Registered trademark of Digital Research. Inc \ i - : ) R
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ldn't be done!

Announcing the
worlds first Data Genter
Management Software System.

UCC-8 CRISP.

THERE’S NEVER BEEN ANYTHING
LIKE IT.

Big data centers present big
management problems. Now, UCC-8/
CRISP can help you solve them.

[s knowing the immediate
status of every project in your shop
a problem? UCC-8 will solve it.

Is keeping track of every one of
your hardware and software prob-
lems a problem? UCC-8 will solve it.

Is keeping tabs on every one of
your vendors, and every piece of
their equipment, a problem? UCC-8
will solve it.

Is assigning priorities and de-
termining responsibility for every
project a problem7 UCC 8 will
solve it.

Is controlling equipment and
procedural changeovers a problem?
UCC-8 will solve it.

Is identifying the expense that
every particular problem is causing a
preblem? UCC-8 will solve it.

Are there other data center
management problems that UCC-8
will help you solve? You better be-
lieve it. Call us at 1-800-527-5012
(in Texas. call 214-353- 7312) or
circle 72

...has done ﬁagain!

UNIVERSITY COMPUTING COMPANY  DALLAS « LONDON * TORONTO « ZURICH

UCC is a subsidiary of Wyly Cor
and an Annual Report, write 1

oration (NYSE). For information

800 ucc Tower Exchange Park,
Dallas, Texas 75235
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CALL
YOUR
LOCAL
DYSAN
OFFICE:

13201 Bel-Red Road

Suite 205, C9200

Bellevue, Washington 98004
{206) 455-4725

1242 Kifer Road
Sunnyvale, California 94086
(408 730-2145

#10 11th Avenue
Glendora, New Jersey 08029
(609} 939-4762

999 Plaza Drive, Suite 400
Schaumburg, lllinois 60195
(312) 882-8176

6520 Powvers Ferry Road
Suite 200

Atlanta, Georgia 30339
(404) 952-0919

122 East 42nd Street

17th Floor

New York, New York 10017
(212) 687-7122

19600 Fairchild

Suite 150

Irvine, California 92713
{714) 851-9462

Dysan.

CORPORATION
5440 Patrick Henry Drive
Santa Clara, CA 95050
408/988-3472
TLX: 171551 DYSAN SNTA
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classifies as ‘‘probably the most important’’
is the business user who can be either a large
corporation with a nationwide network, ora
company that shares the use of a switched
network with other users.

Even with its regulatory uncertain-
ties, Johnson called the U.S. the leader in
usage of data communications technology
‘‘by at least two to three years’’ over Eu-
rope. Users on national networks generally
are moving to higher data speeds since *‘the
cost of the data set is such a small part of the
cost of the system. The tendency is to get all
the speed you can because your investment
in the lines is much greater than your invest-
ment in the equipment connected to the
line,”” he explained.

And most of the devices that can be
connected to the line are made by GDC. In
addition to modems, the company makes
multiplexors, diagnostic systems, network
control equipment, and even digital data
sets that operate on Bell’s all-digital DDS
service.

Even though sales to common carri-
er customers have slowed this year, Johnson
predicts that total sales for 1981 will show
an increase. With revenues divided about
evenly among the common carrier, interna-
tional, and end-user markets, Johnson said
GDC is currently ‘‘doing somewhere in the
area of $65 million to $70 million a year,”’
which works out to be “‘over 10%’’ of the
total market. According to International

Johnson has positioned GDC
in three separate market
areas to diffuse the impact of
AT&T’s deregulation on his
company’s growth.

Data Corp., a market research firm, the
1980 market for modems and multiplexors
totaled just over $700 million.

GDC’'s largest modem segment is in

the 1200 bps half-duplex area, where it -

commands 18% of the market and is second
only to AT&T in total units shipped. The
company is also big in 2400 bps modems,
where it has 12% of the market and is over-
shadowed only by Racal-Milgo.

The independent telephone_ compa-
nies are slowing down in their modem pur-
chases because they are not sure what will
happen when Bell initiates its unregulated
operation. They are ‘‘really the ones who
are going to be hurt most by Baby Bell,”” he
said. Since GDC actively sells to these com-
panies, would Johnson consider some type
of alliance with the independents to counter
Bell in the marketplace?

““There’s nothing wrong with that.
Certainly it’s desirable on our part,”’ he
revealed. But Johnson cautioned that a lot
depends on whether the independents want
to aggressively enter the data communica-
tions arena. ‘‘An alliance is only good if
your partner wants to win.”’

—Ronald A. Frank

SOFTWARE

PORTABLE
SOFTWARE
FANOUT

Program at Texas
Instruments is geared to
increasing productivity of
“indirect” personnel.

““Productivity is a byword at Texas Instru-
ments,”’ says Jim Bandy in describing the
origins of a Texas Instruments program
called pCIF, for Personal Computer Internal
Fanout. Fanout, he explains, ‘‘is TI jargon
for spreading something around, putting it
out into the field.”’ In the case of PCIF, it
means fanning out personal computer capa-
bility.

Bandy directed the TI program for
two years before leaving this midyear to join
SofTech Microsystems, San Diego, as di-
rector of new business development. Now,
technical aspects of the TI program are di-
rected by Fritz Whittington and marketing
aspects by Christine Kolberg.

PCIF got started at THin 1977. ‘‘Man-
agement took a look at the costs of both
direct [those employees actually adding val-
ue to a product in some way] and indirect
[such as managers, accountants, etc.] em-
ployees as a percentage of net sales,”” Ban-
dy said. “‘They found that for direct em-
ployees, costs as a percentage of sales were
staying the same. In other words, they were
under control. But the costs for indirect em-
ployees were continuing up inexorably as a
percentage of sales. By 1985, 1987, and
1989, that could be a killer.”’

While T1 had long used such produc-
tivity aids as automated assembly for the
direct labor force, in 1977 no such aids had
been applied to the indirect labor force.

“‘Fred Bucy [TI’s president] began
reading the brochures and marketing litera-
ture for the SR 59 [an advanced programma-
ble calculator] and decided if it’s that good
for everyone else, ‘by God, it should be
good for us,” *’ Bandy recalled.

And so, PCIF. It began with an offer
to all TI indirect personnel of a free SR 59
(actually centers they worked for were
charged for the calculators but to the em-
ployees they were free) with the condition
they take a two-day training course in its
use. :

A group of about 15 people was put
in place, Bandy said, to build the training
program, put out a monthly newsletter, con-
duct programming contests, and do produc-
tivity studies. ‘‘In spite of the overhead,
payout took only two to three months.’’ He
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THE AJ 833.

ONE TERMINAL TO
HANDLE ALL YOUR
APPLICATIONS.

If you're using a lot of different
printing terminals for a lot of different
jobs, you're losing efficiency.
Operators can't easily switch. Training
becomes complicated. Various supplies
must be stocked. And maintenance
can be a real problem.

Now consider the AJ 833 daisy
wheel printer. No other terminal of its
kind can match it for applications
versatility. It's ideal for timesharing,
communications, text processing, letter
writing, even high-resolution plotting.

And APL jobs of every kind.

The AJ 833 is so versatile because
we've built-in a lot of capability. Such
as a unique, totally programmable key-
board, including seven multi-function
keys. A non-volatile memory for
storing terminal status. Bidirectional
45 cps printing. Selectable line rates
up to 450 bps. X-Y plotting.

Andalonglistof optionsincluding
600/1200 bps full duplex operation, a
16K or 32K memory, and 2741
compatibility.

Plus a text enhancements package

with bold face printing, automatic

96 DATAMATION

centering, underscoring, and margin
justification. There’s even a propor-
tional spacing option.

So your AJ 833 can handle
virtually all your printing terminal appli-
cations, especially those that require
letter-quality typing.

If you have AJ 832's installed, we
can upgrade them to full AJ 833
capability.

Call your nearest AJ reg|ona|
office for details: San Jose, CA (408)
946-2900; Rosemont, IL (312) 671-
7155; Hackensack, NJ (201) 488-2525.
Or write Anderson Jacobson, Inc., 227
Devcon Drive, San Jose, CA 95112.

ANDERSON
JACOBSON
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‘access the TI network with their standalone

said some 10,000 calculators were given
out.

Then it began to wind down. The
training portion was handed off to T1’s inter-
nal learning centers. PCIF was transferred to
George Helmeier, who had run the Penta-
gon’s Advanced Research Projects Agency
for three years before joining TI as the first
vice president ever to be elected from out- -
side the company.

““‘Shepherd [TI’s chairman, Mark
Shepherd Jr.] and Bucy were determined
PCIF wouldn’t die, that it really could have
an impact,”’ Bandy said. It was at this point
he came into the picture. ‘“They hunted me
up. I had been a financial planning man-
ager.”’

The program at that time was tied to
a small business computer under develop-
ment. ‘It was minicomputer-oriented,’’
Bandy said. ‘‘When it became evident to me
that the small business computer program
was going to be canceled, I looked around
and saw that closer at hand were all these
things we were calling intelligent terminals
that were really computers but without any
software.”’

Bandy brought in the uCSD P system,
the portable language system developed at

The training portion was
handed off to TI’s internal
learning centers.

the University of California, San Diego,
and licensed by SofTech Microsystems.
*“Using the P system I brought up compilers
in Pascal, FORTRAN, COBOL and a high qual-
ity BASIC,”’ he said. ‘‘Portability was im-
portant to us. We soon had our software
running in 28 different hardware environ-
ments.”’

He recalls he had a “‘tough way to go
in the beginning. The P system didn’t have
TI’s official stamp of approval and there was
one vp looking for my head on a platter, but
I was backed all the way by Helmeier."’

Today, PCIF’s staff of eight people is
mainly involved in the enhancement of P
system-based software and the selling of it
internally. ‘“We can’t give it away. We
have to sell it,”’ said Kolberg, ‘but it’s had
good response throughout the company.’’
She said the Semiconductor Division is
making the most use of the PCIF software. ‘I
can’t explain that. We are making inroads in
other divisions.”’

She said the staff keeps ‘‘close tabs
on all of our users and we’ve noted tremen-
dous savings of time.’’ Financial forecast-
ing seems to be the most common use.

What the PCIF staff offers is a basic P
system and some applications packages in-
cluding word processing, a data entry pro-
gram, a mathematical program called Free
Form which Kolberg describes as ‘‘like a
three-dimensional VisiCalc,”” and a com-
munications package which enables users to

- CIRCLE 84 ON READER CARD »
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Data General Dasher
emulatlon from

"'-' Emulates Dasher 6053 and Dasher 200

‘® Plus Smooth Scroll, Set-up Mode, 80 or.
- 132 Columns and much more.

ay Dehvery

CIRCLE 86 ON READER CARD



NEWS IN PERSPECTIVE

systems acting as terminals.

Kolberg said the P system is ideal
for program development ‘‘and we have
some people doing that but not too many,
proving to us that we have been choosing
our applications programs correctly.’’

She said the P system is running on
‘‘the entire spectrum of TI's small comput-
ers,”’ starting with the small 99/4 home
computer up to the multi-user 990/12 run-
ning the X10 operating system.

She said the Consumer Products di-
vision had just begun delivering the P sys-
tem with the 99/4 home computer. This is
the first offering of the system outside TI.

A program using the 99/4 and the P
system, similar to that undertaken with the
SR 59 calculator back in *77, is being con-
sidered, Kolberg said, but no decision has
been made.

As for Bandy, he became so hooked
on the P system and the whole concept of
software portability, he left TI for SofTech
and has become almost evangelical. *‘Why
should people have to write the same pro-
grams over and over again? I keep seeing
grand predictions about the future size of the
small computer market. These can only
come true with truly portable software.
You’re going to see the IBMs, the Xeroxes
and the DECs getting into this with both

feet.”’
—Edith Myers

PERSONAL COMPUTERS

PERSONAL
COMPUTER
FROM IBM

The mainframer’s long-
awaited entry into the personal
computing market aims for
corporate as well as home
users.

With uncharacteristic but resounding fan-
fare, 1BM ended the summer’s most popular
guessing game for the industry by introduc-
ing its Personal Computer. Highly compa-
rable to offerings from arch-contenders Ap-
ple and Radio Shack, the machine repre-
sents several new tacks for the leading com-
puter manufacturer as it attempts to hitch its
wagon to one of the fastest growing seg-
ments of the industry.

The computer, which is designed to
appeal to home users as well as corporate
professionals, ranges in price from $1,565
for a bare-bones configuration to $6,300 for
the full-blown model. It will be sold through

Sears and Computerland computer retail
stores as well as directly to large corporate
and educational users, IBM says, pointing
out that it has set up a special national mar-
keting team to handle such volume orders.

Donald Estridge, the articulate di-
rector of IBM’s entry systems business who
braved strobes and movie lights at the ma-
chine’s Waldorf-Astoria introduction, de-
clines to say how many personnel have been
dedicated to the national marketing effort,
but says it will be selling in volumes of 20
machines or more. Several weeks after the
unveiling, he said response so far had been
‘‘very, very good,’’ with orders being taken
but no deliveries to be made before this
month.

In addition to the game of Adven-
ture, which Estridge said has been thor-
oughly exercised by his Boca Raton, Fla.,
staff, IBM has decked out the machine with

.an array of packaged applications programs

that are expected to make it attractive to the
corporate user.

Among these are the popular Visi-
Calc spreadsheet package from Personal
Software, accounting packages from Man-
agement Science America’s Peachtree Soft-
ware operation, and Information Unlimit-
ed’s EasyWriter word processing system.
Although IBM wouldn’t say, more indepen-
dently developed packages are certain to be
offered for the computer as well as packages

595?

Yes, it's true.

The best selling terminal in its class
now has the best price in any class.

That's the only way we could've im-
proved our Dumb Terminal™video
display. We had already done every-
thing else so well that the Dumb

Terminal was renowned the world
over. With over 150,000 shipped, and
more on the way every day.

So now you can buy the ADM 3A for

a mere $595 (quantity one), and the
ADM 5 for a paltry $645. But don't let
the price tags fool you. They're the
same, dependable Dumb Terminals

they've always been. We didn't
change that.

The ADM 3A still has all the same
reliable features that made it a best-

seller. And the ADM 5 has even more
operator conveniences. Like reverse
video, reduced intensity and reverse
video/reduced intensity. Limited edit-
ing with erase to end of line and erase
to end of page (which reduces the
load on your host computer). A gated
extension port. Even a full integral

$595¢
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developed by users and 1BM’s own employ-
ees. 1BM said it would help publish such
packages on a royalty basis, but it was not
clear how much marketing or support ser-
vices the company would provide.

One of the more interesting capabili-
ties of the personal computer is 3270 termi-
nal emulation. Estridge noted that the code
for that application has not been fully devel-
oped, but that it would certainly provide a
powerful capability for corporate users. Da-
tabases, timesharing, and small-scale dis-
tributed processing applications could then
be handled by the machine in conjunction
with 370 and compatible computers.

Industry observers also speculated
that the machine, with its communications
facilities, could be used as an intelligent
terminal for future computing services of-
ferings the company may make (September,
p. 46). IBM has been placing many small
communicating devices in the field in recent
years, ranging from electronic typewriters
to the Displaywriter word processor to small

computers such as the recently introduced”

Datamaster.

Conceivably, some observers say,
all such devices could be connected into
local office networks and attached ultimate-
ly to large host computers that would man-
age big databases, distribute software and
data, and even connect into public data net-
works. The personal computer also may

find a use in home information systems, just
as other machines have proved useful in
videotex and similar systems.

While the personal computer field
hardly needed legitimizing by IBM’s entry,
the firm’s introduction is expected to ex-
pand the market for most of the leading
companies in the arena and may eventually
pressure some smaller competitors to seek
refuge of some sort. For now, however, IBM

The company builds little of
the hardware itself, importing
printers from Japan and crt
monitors from Taiwan, and
buying floppy disks here in
the States.

may help educate the world in ways that
Apple and Radio Shack could not because
of its established reputation in office equip-
ment. It is expected to benefit from that
*‘in’” with office managers more than Xerox
will in trying to market its new model 820
personal computer. IBM’s name is close to
synonymous with the word computer and as
such will probably hold more weight with
conservative and skeptical firms first look-
ing at personal computing.

When asked what applications the
machine will find in the corporate environ-
ment, Estridge said the best examples could

be found at IBM itself, where the system had
been used for several months before its in-
troduction. There, he said, such applica-
tions as budgeting, cost estimating, sales
forecasting, revenue planning, and word
processing have been popular uses. In addi-
tion, the machine’s graphics capabilities
have been used to prepare foils for overhead
projection. Estridge himself said he uses the
machine to store phone numbers and keep
his business calendar in order.

““There’s nothing dramatically
new’’ in the applications expected from cor-
porate users, he said, adding that with com-
puters on their desks ‘‘people can be more
productive and feel they are contributing
more because they can get at information
faster.””

Volume discounts will help sell the
new machine to large users and secondary
educational institutions. The discounts
range up to 15% off the standard purchase
price for orders of more than 150 machines,
according to Estridge. There will also be a
separate educational discount schedule to
help move the machine into universities and
high schools.

In technical terms, the computer
seems to establish de facto standards in the
areas of operating systems and micropro-
cessor hardware. The 0S chosen by IBM is
the CP/M-86 package developed by cpM-
developer Digital Research. CP/M has been

numeric keypad. And they said it

couldn't be Dumb.

So there you have it. The same two
proven Dumb Terminals, two new low
prices to save you even more money.

And when you think about it, sav-

6

ing money is a pretty smart idea.
Contact your nearest Lear Siegler
Authorized Distributor or: Lear Siegler,
Inc., Data Products Division, 714 North
Brookhurst Street, Anaheim, CA 92803
714/774-1010. TWX: 910-591-1157. Telex:
65-5444. Regional Sales Offices: San
Francisco 415/828-6941 « Los Angeles
213/454-9941 » Chicago 312/279-5250 «
Houston 713/780-2585 » Philadelphia
215/245-1520 « New York 800/523-5253*
* Boston 617/423-1510 « Washington,
D.C. 800/523-5253* « Orlando
305/869-1826 * England (04867) 80666.
*800 numbers also include states of:
CT, DE, MA, MD, NY, RI, VA and W.V.

m LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

Dumb Terminal is a registered trademark of Lear Siegler, Inc.
Quantity One U.S. Prices.
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very popular with the personal computer
community, having been chosen by many
vendors, including Xerox with its latest
model 820 machine. IBM’s choosing it will
probably seal its fate as a standard, accord-
ing to observers.

The firm’s choice of the 16-bit Intel
8088 microprocessor may prove even more
significant, signaling a trend at IBM to adopt
outside technology and opening the new
machine up to plug-compatible attacks from
independents. Already Intel has licensed the
processor chip to Fujitsu, the Japanese giant
that is expected to compete directly against
the 1BM system. Also, the 8088 is used in
1BM’s Displaywriter, a machine which
sources say will soon be upgraded with fur-
ther data processing capabilities. Third par-
ty software developers, some of whom are
known to be working on such packages as
COBOL compilers for the Displaywriter, will
thus be given an even wider market for their
8088-compatible products. How much sup-
port. IBM will give to oems and software
houses working with the personal machine
is not immediately clear, but it may go the
way it has with the Series/1 mini, entering
into joint marketing arrangements and li-
censing outside packages.

The hardware is largely non-1BM.

TN

The matrix printer is made by the Japanese
firm Epson, and the crt monitor by an un-
identified Taiwanese -company, 1BM said.

KIDS'PLAY: IBM's new Personal Computer can be used at home or at the office.
Children can explore music with the system and its built-in speaker, or it can be

used for planning family budgets, analyzing stocks, or playing video games.

- ECONOMICAL.

When it comes to smart terminals, Lear Siegler has just
what you need. In two versions. .

ADM 31. LOADED WITH
FEATURE

combination of terminal operations (transmit carriage
return, line feed at end of every line instead of CR code, etc.).
Polling for more efficient use of computer
time and transmission lines. Business
graphics. And for a mere $50 extra, we'll
throw in programmable function keys,
25th status line and smooth scroll.

ADM 32. EVEN MORE
FEATURES.

The ADM 32 Ergonomic IT™ has all
that, and is engineered to make you
even more comfortable. Because com-
fort and ease increase productivity. So,
in addition to the ADM 31's attributes,

the ADM 32 gives you as standard

The ADM 31 Intermediate Terminal™
comes standard with full editing and for-
matting, two pages of memory (a total of
48 display lines), printer port and a com-
plete range of visual attributes.

. That wasn't enough for us, however. It
also features a high resolution monitor
with a choice of white or green display.
Built-in numeric keypad. Function keys.
Block mode transmission. Modifiable
personality that lets you choose any
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The 5%-inch floppies are built by an un-
identified firm thought to be Tandon Corp.

Observers generally applauded 1BM
for its entry into the personal computing
market, particularly when comparing the
overall introduction to what seemed to be
ill-planned systems in the 5100 series from
General Systems Division (that machine
went through three iterations before being
renamed the Datamaster System/23 this past
summer), and a rather bare entry into mini-
computers with the original Series/1. They
agreed that the new system compares very
well with Apple and Radio Shack offerings
in technical features and software.

One seemingly missing element is a
large disk. The firm’s current smallest drive
is the Picollo 8-inch unit offered with the
Series/1 and System/38, but which is seen
as too large physically for a desktop com-
puter. However, sources close to the per-
sonal computer operation in Florida say a
new 8-inch, 14-megabyte disk is due soon
from 1BM, and it will be a welcome addition
to the personal machine, the Datamaster,
and perhaps even the Displaywriter, all of
which now depend on floppy disks. The
personal computer can attach a standard
cassette drive, but that is expected to appeal
only to hobbyists and home users.

IBM said it will provide much inter-
nal information about the machine, includ-
ing necessary specs for hardware and soft-

ware interfaces. This will help the indepen-
dent peripherals and software industries to
make a go of complementing the machine
with many products IBM won’t provide.
—John W, Verity

GOVERNMENT

CBEMA
WINS WAR
WITH DOL

In the first round, CBEMA has
managed to get the Labor
Department to exempt
maintenance and repair of
commercial dp equipment
from the Service Contract Act.
On paper, the two-year war between the
Computer and Business Equipment Manu-
facturers Association (CBEMA) and the De-
partment of Labor is history. DOL recently
proposed regulations which would exempt
from the Service Contract Act maintenance
and repair of commercial dp equipment.
CBEMA claimed a victory.

In reality, only the first shot has
been fired. The heavy shelling is about to
begin.

““We are going to ask the Secretary
[of Labor, Raymond Donovan] not to grant
the exemptions in the final regulations,”’
promises economist John Zalusky of the
AFL-CI0, which has mounted late but poten-
tially effective opposition to the computer
industry. “‘If he does grant them, we’ll go to
court.

‘“We’re not even prepared to bar-
gain because we can take it right to court. If
we do, we will challenge the authority and
ability of the Secretary to grant exemptions
at all, then question specific matters. Some
of these exemptions are so broad as to be
absurd.”’

The Service Contract Act was en-
acted in 1965 to protect against ‘‘wage bust-
ing’’ of workers on federal contracts of
which the principal purpose is to provide
services using service employees.

‘“Wage busting’’ is the practice of
lowering employee wages and fringe bene-
fits by either incumbent or successor con-
tractors in an effort to become low bidders
on government contracts. The act provides
that service workers must receive wages and
fringe benefits equal to those being paid
workers performing similar tasks in their
localities.

The regulations proposed on Aug.

ERGONOMICAL.

equipment a detachable keyboard, programmable func-
tion keys, 25th status line, smooth scrolling, and a
non-glare 12" or optional 15" screen with

optional tilt.

Asif that wasn't enough, you can pick
up the ADM 31 for an unheard of $1095,
and the ADM 32 for a very comfortable

$1295.

And if those aren't two smart ideas,

we're not Lear Siegler.

Contact your local authorized Lear

Siegler distributor or: Lear Siegler,

Inc., Data Products Division, 714 North
Brookhurst Street, Anaheim, CA 92803
714/774-1010. TWX: 910-591-1157. Telex:

65-5444, Regional Sales Offices:

San Francisco 415/828-6941 « Los Angeles 213/454-9941
* Chicago 312/ 279-5250 « Houston 713/780-2585
« Philadelphia 215/245-1520 « New York

e  800/523-5253* « Boston 617/890-7093

. «Washington, D.C. 800/523-5253*
~ *Orlando 305/869-1826 * England
.. (04867) 80666. *800 numbers also in-
- cludes states of: CT, DE, MA, MD, NY,
~+ RI, VA and W.V.

SMART TERMINALS.
SMART BUYS.

m LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

Intermediate Terminal and IT are trademarks of Lear Siegler, Inc.

1 Quantity One U.S. Prices.

CIRCLE 88 ON READER CARD

OCTOBER 1981 103




iy
Gy

Dataware can provide
the software and
“turnkey” services to
meet your plans
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EXIERLS

Datéware.lnc.
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14 would provide the following exemption:
contract requirements for the maintenance
or repair of automated data processing
equipment, including office automation
systems, procured pursuant to the Brooks
Act; contract requirements for the mainte-
nance and repair of scientific and medical
apparatus or equipment which has automat-
ed data processing or other high technology
as an essential element; and contract re-
quirements for the maintenance and repair
of office/business machines where such
maintenance and repair is performed by the
manufacturer or supplier of the equipment.

“It’s my understanding that orga-
nized labor considers this a significant
threat,”” CBEMA president Vico Henriques

The Service Contract Act was
passed to protect against
‘“‘wage busting”’ of workers
on federal contracts.

says. “‘I'm sure they will wait until the
regulations are adopted, then go to court and
ask for an injunction. We feel pretty good
about what we’ve accomplished, but we see
this continuing for some time as far as the
regulations themselves are concerned.

““We can write rhetoric like anyone
else. But if you give them numbers it’s
much easier to establish your position. So
we’re going to put together well-reasoned
verbiage and hard data that hopefully will be
irrefutable before the comment period ex-
pires Oct. 13. We want to show that the
Secretary is absolutely right in his determi-
nation.”’

Until the August proposed regs,
Henriques and his clients had been insisting
the Secretary was totally wrong. The Ser-
vice Contract Act originally protected only
blue collar workers. In 1972 DOL began is-
suing wage determinations that included
white collar employees. Several contractors
protested this action, and two U.S. District
Courts held that Congress had never intend-
ed the act to apply to white collar workers.
The legislators then changed colors in 1976,
when they extended the act to cover white
collar workers.

The computer industry’s problems
began on June 5, 1979, when DOL notified
the General Services Administration (GSA)
that the maintenance and repair services
specifications of all federal contracts for the
purchase or rental of supplies or equipment
were subject to the act. GSA and other feder-
al contracting agencies previously had not
considered these contracts to be subject to
the act. Neither had the industry.

Both Gsa and the Office of Federal
Procurement Policy disagreed with DOL’s
interpretation of the act, but DOL had the
Attorney General on its side. So the industry
retaliated. It slammed the government in the
checkbook.

Hewlett-Packard ceased all business
with the government. Honeywell and 1BM

did so selectively, and DEC threatened to do
so, although it obtained enough specific ex-
emptions so that it never cut off the feds.

““If the act had applied, it would
have affected the way the industry does
business with everybody, not just the gov-
ernment,”’ Henriques explains. ‘‘The in-
dustry pays its service engineering person-
nel on a merit pay system that ranges from
$15,000 to $30,000. Applying the act
would have meant paying an entry-level
person at least 20% more.”’

CBEMA and friends found support
from Rep. Jack Brooks (D-Tex.), chairman
of the House Government Operations Com-
mittee and usually an implacable foe. He
requested an investigation by the General
Accounting Office, which contacted 18 cor-
porations to determine if the threat was as
dire as the industry claimed.

““Without an exemption, Labor’s
decision to enforce the act would adversely
affect operations in the adp, office equip-
ment, and other scientific and high-technol-
ogy industries,”” GAO wrote in September
1980. ‘*The most serious concerns present-
ed by the corporations GAO contacted were
that Labor’s decision would eventually in-
crease the administrative burdens and oper-
ating costs of each corporation and hinder
employee productivity and morale by dis-
rupting merit pay systems and staff assign-
ment practices.”’

GAO raised the proverbial red flag,
saying national security could be harmed if
the companies continued to shun govern-
ment contracts. It recommended Congress
amend the act to make clear it excludes
coverage for adp and other high-technology
product-support services.

Labor remained unyielding. It had
issued in November 1979 an interim wage
determination which provided that the cur-
rent wages paid to service technicians were
adopted as prevailing, temporarily allowing
the industry breathing space. Shortly there-
after it selected $5.24 per hour as the pro-
posed entry-level rate. That sum was well
below what the industry was paying, but it
was never implemented because Labor, un-
der CBEMA pressure, decided to study the
matter further.

*“The most significant aspect of this
affair is the climate it created,”’ HP’s Bill
Schmick says. ‘“The only agency which
wanted to apply the act was Labor. All the
others were violently opposed to it. It shows
how one department of the government can
play havoc with the others. Labor made it a
very costly exercise.

*“‘We decided right away to stop do-
ing business with the government. It’s 13%
of our overall revenue, but we were not
going to jeopardize our commercial custom-
ers for some stupid regulations. It didn’t
come easy. But in the long run it was a good
investment. We’d do it again.”’

They won’t have to. Neither will
other CBEMA members. From out of the
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Finding the most reliable
graphics software system canbe a
tough job for a data processing
manager. ISSCO makes that job
easier, by giving you the graphics
software system that produces
what it promises.

ISSCO offers the support and
interfacing that take the weight
off your shoulders. ISSCO will
install on-site on all your graphic
devices. Then, ISSCO will train
your staff. And we’ll keep on
offering you close-at-hand
service through any of our offices
worldwide.

Our flexible products,
DISSPLA® and TELL-A-GRAFS,
created the standard in data
representation graphics. Our
industry-leading software assures
you of graphic arts quality. Using
simple commands, both your
computer specialists and your
clerical staff can transform
masses of information into
presentation-perfect charts and

ical path to choosing
a graphics software system.

long-range implications. So we'll
@ make it easier for you. By offering
you the software your users
deserve. . . and by helping your
department run as smoothly,
productively and profitably as
possible. Call or write: ISSCO,
4186 Sorrento Valley Blvd., San
Diego, CA 92121, (714) 452-0170.
The Path to “Choosing the
o Right Chart.”

Only ISSCO can offer you the
informative book on choosing
the right chart. Order it today for
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graphs . .. quickly and easily.

ISSCO is both machine and only $8.50.
device-independent. ISSCO . _ ___ __ __
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with IBM, DEC, CDC, cnoosramme |
Cray, Burroughs, Univac, - .. ART IAddress
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decision because it has such
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When Aramco Services Company,
a wholly owned subsidiary of
Aramco, the largest oil-producing
company in the world, hires you
as a process computer specialist,
you’ll get a top salary. Plus a great
benefits package, including a mort-
gage interest differential allow-
ance. You’ll also be starting out on
what could be a very rewarding
career position.

Work in Houston on
the world’s biggest
overseas projects
Aramco is the key company in-
volved in the development of the
energy resources of Saudi Arabia.

Many Aramco projects are very
large in scope, complexity, and in
the application of advanced technol-
ogy. There are challenging smaller
projects as well.

Many of the projects are sup-
ported in Houston by process com-
puter specialists who serve as the
key liaison between Saudi Arabia
and U.S. vendors or turnkey con-
tractors. Often, the smooth start-
up and trouble-free operation of a
project costing millions, or even bil-
lions, are aided by an individual or
ateam in Houston.

Can you think of any other place
in the country quite like this where

PROCESS COMPUTER
SYSTEMS ENGINEERS

Join Aramco Services Company in Houston
for top salaries, unique experience.

you could start to carve out such
an interesting career?

This could be the job
you’ve waited for

In this key job supporting major
Aramco projects, we require pro-
cess computer software engineers
with BS degrees in engineering,
math or computer sciences, and
3 or more years’ experiencein a
variety of real-time processes or
SCADA projects. Experience in
contract negotiation and bid anal-
ysis would be a plus.

Process computer hardware sys-
tems engineers are needed with BS
degrees in electrical engineering,
computer science or engineering
technology, plus 3 or more years’
experience in designing and main-
taining process computer and in-
strumentation systems. Experience
in contract negotiation and bid
analysis would be a plus.

You’ll be based in Houston, but
from time to time you will be re-
quiredto travel to vendorsin the
U.S. and to Saudi Arabia. v
Interested? Send us your résumé
and we’ll get back to you very
soon. Write: Aramco Services
Company, Section DOM, Dept.
DMI1001TF04A, 1100Milam Bldg.,
Houston, Texas 77002.

ARAMCO SERVICES COMPANY

NEWS IN PERSPECTIVE

West has ridden Ronald Reagan, savior.

Just prior to the effective date of the
Carter Administration’s regulations, Rea-
gan Administration officials put them on
hold, pending the standard *‘thorough re-
view.”’

*“The previous Administration real-
ly stonewalled us,’” Henriques complains.

““We started fresh on the legal anal-
ysis,”” explains attorney Diana Berkeley of
the DOL Solicitor’s Office. ‘‘We did an in-

GAO raised the proverbial red
flag, saying national security
could be harmed if the dp
companies continued to
decline government business.

ternal review on which we got assistance
from oMB [Office of Management and Bud-
get]. And we got very useful input from
industry, which demonstrated the need for
the exemption.”’

The industry had previously offered
input but received no output. But in five
months CBEMA accomplished what it could
not in the preceding two years, offering
another textbook example of Washington’s
modus operandi—it’s not what you know,
but who.

In an about-face from its position
under Carter, DOL admitted the error of its
ways. The agency concedes in print that
service engineer employees are *‘relatively
highly paid’’ pursuant to the merit pay sys-
tem; that maintenance and repair of equip-
ment furnished to the government is a minor
proportion of total business done by the
industry; and that the employees perform
federal work as part of their overall duties of
servicing equipment in commercial estab-
lishments. Nor did DOL ignore the dire
threat to the future of the republic.

“‘In the absence of this exemption,
there is likely to be a serious adverse impact
on the operations of the government, such
as the potential curtailment of crucial pro-
grams and services, many of which are criti-
cal to national defense and security, as a
result of certain segments of the industry
ceasing to do business with the govern-
ment,”’ the proposed regulation states.

“‘It has been determined, pursuant
to the Secretary’s authority,”” DOL contin-
ues, ‘‘that it is necessary and proper in the
public interest and to avoid the serious im-
pairment of government business to provide
such exemption from all the provisions of
the Service Contract Act. The proposed re-
visions will result in substantial cost savings
of at least $240 million annually for both
contractors and the government while still
assuring protection of local wage rates and
practices.”’

Not all members of the public agree
the proposed action is in their interest.

‘“This has been a sickening, frantic
scramble by the industry,”’ Zalusky com-
plains. ‘‘They’ve held the government hos-
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NEWS IN PERSPECTIVE

tage. It’s a rather dastardly trick to pull and a
complete disservice to the workers who
should be covered by the act. There are
certain implications associated with their
behavior that need to be investigated.

“I’m convinced the major objection
for the industry is that the government will
look at its books for the first time. They’re
trying to keep Brooks’ committee and GSA
from discovering what really goes on in the
industry.”’

The industry, naturally, could not be
more pleased. Regulations rarely change
once they are proposed, and DOL’s Berkeley
indicates it will require ‘‘a pretty persuasive
legal argument’’ to convince her agency it’s
mistaken.

*“The government was trying to put
us in an impossible situation,’’ an attorney
for a major company says. ‘‘There’s no way
their pay system would have worked.
We’ve proven ours does. In the real world,
no matter what the government thinks, no
one keeps records of where people work or
what machines they repair for how long.

*“It took us a while to wake up to this
one. It wasn’t something that’s easily re-
versed. When we started out four years ago,
only the most optimistic people thought we
could get the exemption.”’

Only those same ones believe
they’re exempt from further struggle.

—Willie Schatz

SMALL BUSINESS SYSTEMS

DIFFERENT
FROM
THE REST

Alpha Micro has hung a 16-bit
cpu on an S-100 bus, and it
doesn’t support CP/M.

In the small systems world, Alpha Micro is
something of a maverick.

The Irvine, Calif., firm, founded in
1977, started its marketing via computer
stores. But Bob Hitchcock, president, is
firm in his statements that his is not a hob-
byist system.

Like 1BM’s latest offering, Alpha
Micro’s small business system is based on
16-bit cpus, but Hitchcock doesn’t see the
IBM personal computer as a competitor.
‘“They’re not looking at our marketplace.
They’re looking at the Apples and the
Tandys.”’

Alpha Micro does compete with IBM
though. The company competes with any
and all offerings of multi-user systems. One

of its distributors, Big Sky Data, Billings,
Mont., has been beating out 1BM (Series/1
and System 34), Burroughs (B90), and NCR
(8500) in providing systems for county gov-
ernments.

““Three counties that received bids
from Big Sky Data judged the hardware
price/performance as excellent and deter-
mined that Big Sky Data offered them the
best cost per point ratio,’’ said Jim Rizza,
dp systems coordinator for the Local Gov-
ernment Services Div. of Montana’s De-
partment of Community Affairs (DCA).

Rizza is author of a rating system for
computers available for use by Montana’s
county and city governments, and his de-
partment works with local governments that
are soliciting vendor proposals for computer
systems installations. Alpha Micro has pro-
vided systems for six Montana counties and
last month was anticipating a contract from
a seventh.

“‘In 1975, Montana initiated a pro-
gram requiring its local governments to em-
ploy accounting and reporting systems
which met generally accepted accounting
principles,”” Rizza said. ‘‘The Budgetary
Accounting and Reporting System (BARS)
was developed in response to this. BARS can
be used manually and on automated and
semiautomated systems. Since we didn’t
have the resources to develop automated
systems ourselves, we provided assistance

3 reasons why you should

\

buy or rent your DEC’ terminals
& printers from MTI:

1. We’ve got what you need in stock, ready for delivery.

MTI is a stocking distributor of DECwriters, DECprinters, DEC video terminals
and DEC intelligent terminals. We carry the LA34, LA36, LA120, VT100 and
VT132, VT103 intelligent terminal and the new VT125 graphics terminal. In
short, MTI has it all. And equally important, we know DEC, and can match
your needs to the proper equipment, -

Intel and
Able Computer
Memory Products

Cipher

‘ape
Drives

2. We also stock the peripherals

- ssrvois that help you get the most
ORI+ ! [B= out of your DEC system.
l | bicass ————————4, And know how to put them all together to upgrade your present DEC system

for far less money than you would expect. MTI is dedicated to giving you the
most in communications per dollar invested. Try us.

3. We have prices that are hard to beat.

Racal-Vadic and
Anderson Jacobson

Modems & Acoustic

i Couplers Whether you choose to buy or rent, MTI is your one source for all the terminals,
DEC V1100, 132 & [ General DataComm peripherals, applications expertise, maintenance and repair service, Call today.
Hazelune 1552 * New York:516/482-3500, 212/895-7177, 518,/449-5959
Outside N.Y.S.:800/645-8016
Remote Datsoroducts New Jersey: 201/227-5552
Tine Prinfers - Ohio: 216/464-6688

& DECprinters

*DEC & PDP-11 are registered trademarks
of Digital Equipment Corp.

mti
Applications Specialists & Distributors, New York, New Jersey and Ohio.
Intel, Texas Instruments, DEC, Dataproducts, Lear Siegler, Hazeltine,
Diablo, Teletype, Racal-Vadic, Anderson Jacobson, General DataComm,
L Digital Engineering, Techtran, Cipher, Priam, SMS, Western Peripherals,
Able Computer, Elgar and Franklin Electric.
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* TAB SERIES 300 @@
A NEW GENERATION IN WORKSTATIONS

A firm design for a flexible system. These accessory products, bursters, decollators,
Data Tables assembile in minutes, creating and the new super-smart TAB 132/15 Inter-
durable, beautiful workstations that are easy  active Display Terminal with its full range of
to use. .. and afford! TAB’s Series 300 offers editing and communication capabilities. For
a choice of three heights, six work surface more information, contdct your local TAB
sizes and an array of drawer pedestals, Representative—or write us at 2690 Hanover
returns, undershelves, turntables . . . every- Street, Palo Alto, California 94304.

thing you need to create a more productive

environment. Series 300 Data Tables are
ideal companions to other TAB products in TAB
the office and computer room—including PRODUCTS CO

filing and mobile storage systems, computer Where one good thing leads to another. . .
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Following are Distributor
headquarters and their
telephone numbers. Forty-
two offices exist around
the U.S., Canada and
Puerto Rico to serve your
printer needs. For the
office nearest you, check
with your distributor.
AHEARN AND SOPERLTD.
(416) 245-4848

Canada

BFA CORPORATION

(508) 292-1212

New Mexico

COMPUTEC SYSTEMS
CORP (809) 781-7880

Puerto Rico

DENCO DATA
EQUIPMENT CO.

(218) 542-9876

Delaware, Eastern Pennsylvania,
Southern New Jersey
DYTEC/CENTRAL

(312) 394-3380

Northern Illinois, Indiana, lowa,
Wisconsin

DYTEC/NORTH

(612) 645-5816

Minnesota, North Dakota, South
Dakota, Western Wisconsin
DYTEC/SOUTH

(314) 569-2990

Southern llinois, Kansas,
Missouri, Nebraska

G&S COMPUTERS

(907) 276-4268

Alaska

GENTRY ASSOCIATES, INC.

(305) 859-7450

Alabama, Florida, Georgia,
Louisiana, Mississippi, North
Carolina, South Carolina,
Tennessee

GROUP III ELECTRONICS
(213) 973-7844

California, Nevada

LOWRY & ASSOCIATES,
INC. (313) 227-7067
Kentucky, Michigan, Ohio,
Western Pennsylvania,

West Virginia

MESA, INC.

(301) 948-4350

Southern Delaware, Maryland,
Virginia, Washington, D.C.
NACO ELECTRONICS
CORP (315) 699-2651
Upstate New York

OEM SPECIALTIES

(602) 941-5646

Arizona

PACIFIC NORTHWEST
ELECTRONICS

(206) 454-0150

Oregon, Washington

PAR ASSOCIATES

(303) 371-4140

Colorado, Idaho, Montana,
Utah, Wyoming

S$&S ELECTRONICS, INC.
(617) 458-4100

Connecticut, Maine,
Massachusetts, New Hampshire,
Rhode Island, Vermont
LOGON, INC.

(201) 646-9222

Northern New Jersey,
Metropolitan New York City,
Long Island

USDATA ASSOCIATES, INC.

(214) 661-9633
Arkansas, Oklahoma, Texas’

PRINTRONIX
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ROBERT B. HITCHCOCK is firm in his
statements that Alpha Micro's products
are not for the hobbyist.

to local governments wishing to address the
private sector for bids. The counties evalu-
ated these bids using specifications devel-
oped by DCA.”’ R

The need for an automated BARS sys-
tem brought Dick Johnson, president of Big
Sky Data, in contact with DCA.

“‘By developing the software for a
specific application such as BARS, we have
found that we can compete very well with
the large computer manufacturers,”’ John-
son said. ‘‘The state is only a small portion
of these companies’ markets, and the com-
puter manufacturers have either been un-
willing to modify standard software pack-
ages or unable to find third party packages
to conform to such detailed requirements.
However, we are flexible enough to work
with Montana’s local governments and have
customized our systems to meet their
needs.”’

And Big Sky hopes to move beyond
Montana’s borders. ‘*‘Our next targets are
Wyoming and Washington,”’ said Johnson.
““‘We think our software could be used by
local governments in any state.’’

Big Sky is one of some 170 dealers
selling Alpha Micro systems in the U.S.
Each dealer is an independent business
which establishes its own selling prices.
Prices to the end user of Alpha Micro sys-
tems generally range from $15,000 to
$45,000. The exact price of a system de-
pends upon a number of factors including
the model purchased, the peripherals select-

.ed, and the dealer services and applications

software provided.

Alpha Micro’s dealers are also re-
sponsible for service and maintenance. In
an effort to assist its dealers, the company
has developed a maintenance network
called AlphaSERv, which provides third
party maintenance services to end users and
dealers. AlphaSERV currently consists of
nine independent maintenance organiza-

tions which provide service to 20 metropoli-
tan areas, principally in the western U.S.
The company is attempting to expand this
geographical coverage.

Alpha Micro’s 16-bit system is defi-
nitely more expensive than its 8-bit cousins,
but it shares the same S-100 bus with most
of them. The S-100 was originally intended
to be used with 8-bit processors. All mem-
ory boards available for the bus are limited
to 8-bit words as the logical addressable
element.

In order to use the available 8-bit
memory boards, the Alpha Micro systems
have to split up read and write transfers from
the 16-bit microprocessor into two half-
word movements.

When Alpha Micro started business
with a paid-in capital of $1,000, it was sell-
ing only bare bones boards based on West-
ern Digital’s wD 16, a 16-bit microproces-
sor to which it has exclusive systems rights.

Unusually, its operating system
AMOS, a multi-user, multitasking timeshar-
ing operating system, came before the com-
puter—at least in the mind of its developer,
Richard C. Wilcox, a cofounder of Alpha
Micro and now chairman of the board.
“‘Dick’s operating system approach has
been in existence since 1970,”’ said Hitch-
cock.

Alpha Micro moved from boards
and computer stores to complete systems
and systems houses in 1979. Currently there
are three different models in its product line:
AM-1010/1011, a floppy disk based system
with up to 480 bytes of memory which can
support up to 24 terminals, printers and
magnetic tape drives as well as hard disk
storage; the AM 1030/1031, with a base con-
figuration containing a 10 Mbyte hard disk
drive and which can have up to 1024K
memory and can support additional hard
disk storage as well as up to 24 terminals,
printers, and magnetic tape drives; and the
AM 1050/1051, with a base configuration
including a 90 Mbyte hard disk drive and
with the same upper limit capabilities as the
1030/1031 models.

All of the systems provide data com-
munications capabilities and support three
programming languages as well as word
processing in a multi-user, multitasking,
timesharing environment.

Alpha Micro systems have been
called the programmer’s small business
computers. They are most easily used by
persons from a background of large comput-
er installations where concepts of user prior-
ity, background jobs, and multiple periph-
eral devices are familiar. But, for a first time
user with a little patience, it is a product line
which takes the user from a floppy disk-
based system with 64K memory up to a hard
disk driven system with up to 1024K.

For the investor, the company this
month is going public with a 900,000 share
offering.

—Edith Myers
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BENCHMARKS

BIG BUCKS: The computer industry has
made a lot of money for many people over
the years, that’s for sure. But Ross Perot
was by no means the last of the computer
millionaires, as shown by a Venture maga-
zine list of entrepreneurs whose stock was
worth $10 million or more when they took
their firms public during the last year. Lead-
ing the Venture list of 30 people in the
computer field is Steven P. Jobs, vice chair-
man and founder of Apple Computer, who
was worth a cool $166 million with the 7.5
million shares he held at the firm’s much-
publicized offering last December. Apple
helped six others make it over the $10 mil-
lion mark as well. Other computer million-
aires on the Venture top 100 list include
W.M. Wells 111, president of Intertec Data
Systems ($45.19 million); William Norred,
chief of Micom Systems ($36.72 million);
C. Norman Dion, chief of Dysan Corp.
($31.09 million); John N. Maguire, chief of
Software AG ($29.08 million); John M. Im-
lay, chairman of Management Science
America ($28.30 million); Sirjang Lal Tan-
don, chief of Tandon Corp. ($25.92 mil-
lion); and Stephen J. Ippolito, president of
IPL Systems ($16.76 million).

JUSTICE: In the end, the report prepared
by the Defense Department for AT&T and
then used in the phone company’s defense
against the Justice Department’s antitrust
suit won’t be worth the reams of paper on
which it was printed.

*‘The people at Justice had a good laugh
at the predicament that caused,”” a well-
placed source said. ‘‘They couldn’t believe
it.”” With good reason. DOD had accidental-
ly, coincidentally, or purposely neglected to
inform Justice about the report. The paper

COLLEAGUE DIES: Longtime industry

.observer, pundit, and writer James Peacock

died of cancer-related complications in
Provincetown, Mass., on Aug. 23. He was'

.| 44, and leaves a surviving brother, John.
: Peacock was:a 15-year veteran of

"Intematlonal Data Corp. ,:most recently oc--

“cupying the posts of senior vice president of

IDC and director of its EDP Industry Report,
- also known as the ‘‘Gray Sheet.”’
~IDC in 1966 as managing editor of the Gray
- Sheet. Peacock rose to corporate vice presi-
dent in 1977 after the launch of IDC’s first
_executive conference on distributed -pro-

cessmg, in 1979 he was promoted to semor :

vice presxdent

,'ness Week in 1966.

f‘be sent to the- Amencan Cancer Soc1ety

He joined

- Before joining DC Peacock held edl-’a
b tonal posmons at- McGraw Hill, writin g for.
fAmerzcan Machtmst and Business Week. He'
was made Boston bureau manager forBusz-

- Services were held Sept 1 at Bos-
f,ton’s Old West Church. Contributions may[

concluded that the breakup sought by Jus-
tice would severely harm the national de-
fense communications system. AT&T was
the only nongovernmental party to receive a
copy of the report, which was forwarded to
a cabinet-level group and has provided
much of the foundation for the Reagan Ad-
ministration’s opposition to the suit. A high
AT&T official then asked John Whealan,
general counsel of the Defense Communi-
cations Agency, if the report could be used
as evidence. Justice did not receive a copy
until seven days after AT&T.

**These acts amount to direct cooperation
with a defendant in a lawsuit in which the
government is the plaintiff, on the very sub-
ject of the lawsuit, and they are not within
the bounds of propriety,”” Judge Greene
wrote.

BUBBLE BURSTS: National Semicon-

ductor has left the bubble memory market,
the third big semi maker to drop out this
year. The earlier two were Texas Instru-
ments and Rockwell. That leaves in the
U.S. only Intel and Motorola, which had
been second sourcing the National Semi
parts. Of course, the Japanese may come
into the U.S. market, but the latest exit of a
U.S. manufacturer would seem to give the
once promising technology a severe blow.
Industry observers say that advances in disk
technology have made mechanical devices
continually more cost-effective than bub-
bles on a price-per-bit basis, leaving only
ruggedized applications as a potential niche
for the semiconductor technology. National
said that it had generated revenues of only
about $1 million from bubble technology,
and because its overall financial condition is
under stress it made a business decision to
drop out of the market. Motorola moved
quickly to take up the slack and assured
customers that it is in the market to stay.

SEGOND COMING: Lawrence Goshorn

and a group of other former General Auto-
mation executives have formed a company
to build and market robotics devices. Inter-
national Robomation/Intelligence intro-
duced a robot arm priced at $9,800 in single
quantities, with evaluation units set for de-
livery in early 1982. Goshorn, who was
ousted from GA a couple of years ago after
several disappointing fiscal quarters, is
chairman and president of the firm. Joining
him are former GA vice presidents Erwin L.
Allen, Walter F. Burke, and Walfrid
Mildner.

SELLS DIVISION: Memorex Corp. sold

off its Business Systems Division to Com-
puter Leasing, Inc., Anaheim, Calif., for an
undisclosed amount. BSD had been showing
losses in recent months, as has been Me-
morex as a whole. The division, which used
to be a separate company until acquired by
Memorex in 1977, supplied the 1BM System/
3 marketplace with disk drives, printers,

TPIONEER DIES" RxchardE Merwm 58,

_ president of the Computer Socxety of the
- Institute of Electrical and Electronics Engi-

neers (IEEE), died Aug: 28 of compllcatlons

“following open-heart surgery. He was con-

sidered one of the pioneers of digital com-
puting. Born in East Palestine;, Ohio, Mer-
win began his career at the Moore School of -
Engineering, working on the Eniac comput-
er. Later, at Los Alamos Scientific Labora-
tory, he organized the engineering team for
Maniac, another early computer. At IBM,

“which he joined in 1951, Merwin helped

develop the 702 and 705 computers and was

engineering manager for the Stretch pro-

gram. After earning an MSEE from Syracuse

University in 1960 and a PnD from' the:

University of Pennsylvania in 1965, Mer-

win joined the Army Ballistic Missile De-

fense Program Office and served as deputy.
director for data processing until 1977. He .
then joined George Washington University,

where he served as a research professor until

his death. He'is survived by his wife Sally

Ann, a daughter, and two sons. A memorial

fund in his name has been established by the

IEEE to support research and educanon in

computer sciences.

terminals and controllers. Memorex said the
division’s 135 employees will stay on with
the new owners, and Computer Leasing will
continue to service the division’s customer
base of 1,300 throughout the U.S.

MICRO MARRIAGE: Compiler  Sys-

tems, Inc., Sierra Madre, Calif., which
claims its CBASIC is the most widely used
micro language for business in the CP/M
market, has been merged into Digital Re-
search, Pacific Grove, Calif. CP/M, devel-
oped by Digital Research, is the most wide-
ly available operating system for micros.
Gordon Eubanks, Compiler Systems presi-
dent, will head up a new Digital Research
Language division as a vice president of the
Northern California firm. Under.a reorgani-
zation coincident with the merger, Digital
Resource will operate three divisions—Ilan-
guage, operating systems, and research and
development.

AT HOME: 1f a forecast from International
Resource Development, Inc., Norwalk,
Conn., holds, U.S. families will be paying
an average of $78 per month for such home
videotex services as video games, teleshop-
ping, bank-at-home, and electronic mail by
the end of this decade. Even if only 10% of
U.S. households decide to subscribe to
these services, their total spending will ex-
ceed $9 billion, IRD says. And the research
firm expects AT&T to be a major participant
in the provision of these services ‘ ‘although
new telecommunications legislation prob-
ably will restrict the ability of the phone
company to actually own the information
databases.”’
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Ramtek quality at jellybean prices.

Now just $5,995 will get you a Ramtek 6211 Colorgraphic
Terminal. The 6211 has 640 x 480/512 resolution. Your choice of
sixteen colors displayed simultaneously from a palette of 64
and it's TTY and VT-100 compatible. You can plug right into your
minicomputer or timeshare system.

Color hard copy? Of course. The 6211 can drive a Ramtek
4100 Colorgraphic Printer or a color camera that makes 35mm
slides, 8x10 or 4x5 color prints and allows you to produce
overhead transparencies. And, since the 6211 uses RS-170
video, you can even project your pictures over a variety of
video systems.

There's software support too: TELL-A-GRAF,™ DISSPLA"
PLOT 10" SAS/GRAPH* PATRAN™ and DI-3000;" to name a few.
Plus the 6211 is backed up by Ramtek’s worldwide field service
network and our 10 years of experience in raster scan technology:

This special $5,995 price is an introductory offer and good
only until December 31, 1981. Considering how popular jelly-
beans are these days, we suggest you call soon. Once you try
the Ramtek 6211, we think you'll find it, well . . . tasty.

(408) 988-2211 extension 6000

WORLD HEADQUARTERS —2211 Lawson Lane, Santa Clara, CA, 95050 (408)

988-2211, EUROPEAN HEADQUARTERS —Ramtek Europe BV, P.O. Box 67,

Badhoevedorp 1170 AB, The Netherlands, 31(0) 2968-5056; Washington, D.C.

(703) 893-2020; Cleveland, OH (216) 464-4053; Boston, MA (617) 273-4590;

Metropolitan New York, NY (201) 238-2090; Orlando, FL (305) 645-0780; Upstate ¢
hé?mzozglzgzraa%ahnw) 425-1742; Los Angeles, CA (714) 979-5351; Dallas, TX « B

( - ; Chicago, IL (312) 397-2279; Seattle, WA (206) 838-5196; Houston, |

TX (713) 774-2233; Denver, CO (303) 694-0758. Our Expel'lence Shows L«C
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For letters and reports that really
matter, you can’t beat our D-50. With its
superfast hammer and a resolution twice
as fine as other daisy wheel printers (over
11,000 points per square inch), the D-50
prints the sharpest characters and clearest
graphics in the business.

It’s available in KSR (Keyboard/Send/
Receive) terminal and RO (Receive Only)
printer and terminal models.

Minimum maintenance,
maximum productivity.
Thanks to a simplified printing mecha-

"nism, the D-50 is extremely reliable. It’s

designed to operate without adjustments,
lubrication or preventive maintenance
(other than routine cleaning).

The D-50 features long lasting reel to
reel ribbon. You can complete lengthy jobs
without an operator having to change it.

T s

You’ll save on ribbon replacement
costs, 100.

We have your type.

The D-50 uses standard 96 character
plastic daisy wheels. They’re available in
a wide range of type styles, including
international sets.

The print wheel motor tilts so you can
change the wheel quickly, w1thout remov-
ing the ribbon.




‘A name you can trust.

- Dataproducts is the world’s largest

~independent printer manufacturer. For

_ over 18 years, we’ve built printers for the
biggest OEMs in the business, putting

- their names on our machines. These cus-

_ tomers make sure our printers live up to

. ‘some pretty tough standards.

30 day delivery.

Often we can deliver a partial order

even faster. If time is a problem,
give us a call. :
We’re ready to help.

We’d love to show you how D-50 Daisy
Wheel Printers and Terminals can help
you look sharp with your customers.

Call for more information. Or write our
Marketing Department at 6200 Canoga
Avenue, Woodland Hills, CA 91365.
Telephone: (213) 887-8451

European Marketing Headquarters:
Egham, Surrey, England, .
Tel: Egham 31161, Telex: 298562.

- Dataproducts




Flashy graphics are as common as Sears by Ken Sofer

commercials, and about as interesting. A few There are these machines, see, and one of
. . them is on fire, but they tell me it's a work
computer artists are trying to do more. of art, see, and then this guy tells me

himself to put it out, see, and the crowd

yells ‘No! No!’
’ ? —Calvin Tomkins, quoting a fireman on
' duty at Jean Tinguely’s ‘‘Homage to New
. n | York.”’
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In J. Lee Thompson’s 1964 film What a Way
to Go!, one of Shirley MacLaine’s seven con-
secutive husbands (Paul Newman) is a par-
ticularly inventive bohemian artist responsi-
ble for the creation of a Rube Goldberg-style
painting machine. With brushes mounted on
fantastically geared and hinged steel-rod ap-
pendages, this contraption turns out apparent-
ly successful abstract paintings, which earn
the artist widespread acclaim. With an art-

hungry public clamoring for more, Newman
is forced to build more and increasingly com-
plex machines. Soon he is conducting a studio
full of brush-tipped, crane-like arms flaying
madly against yards of canvas. Finally, in a fit
of aesthetic frenzy, the mechanical artists turn
on their master and destroy him.
Thompson’s ill-fated painter was a
comedic cliche. A mere five years earlier,
though, this vision of the artist as eccentric

inventor would have been inconceivable; the
stereotypical  brother-of-the-brush ~ would
have been hiding from the mechanized world,
repulsed by anything smacking of the scien-

Harold Cohen, "Mousewars in Winter,”
1980. From “Four Seasonal Narra-
tives,” Digital Museum, Marlborough,
Mass. Artist projects hardcopy on wall,
then applies acrylic paint.
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In place of an object, conceptual arfists offered

the examination of ideas.

tific. What had happened in those five years
to make Thompson’s artist recognizable, and
therefore funny? _

The late 1950s and early ’60s saw a
number of European and American artists
making a violent break with accepted stan-
dards and practices. '

A group of Parisian artists calling
themselves ‘‘nouveaux realistes’” were
achieving notoriety with art works which
made highly original—and sometimes bi-
zarre—use of industrial products and forms.
César was creating sculptures from the block-
like remains of crushed cars. A sculptor
named Arman was building glass cases and
filling them with tools, spoons, and other
samples of industrial output. Niki de Saint-
Phalle was offering her audience .22 caliber
rifles and inviting them to shoot at paint-filled
bags concealed in plaster-covered collages.

In the United States, composer John
Cage was organizing ‘‘happenings’’—multi-
media performances of music, painting, poet-
ry, film, and photography. And the Swiss-
born Jean Tinguely, perhaps the real-life
model for Thompson’s bohemian handyman, .
was constructing kinetic, machinelike sculp-
tures of welded scrap. Employing asynchro-
nous gears that made their performances al-

e :
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ways unpredictable, these machines drew
pictures, threw balls, sprayed water, blew up
balloons, gyrated, bounced, and performed
other ostensibly useless functions. _
Tinguely’s most famous and perhaps
most influential piece was performed at the
Museum of Modern Art in New York in 1960.
Entitled ‘‘Homage to New York,’’ it was a
machine whose function was to destroy itself.
In ““Art and Destruction: Thoughts Following
a Suicide in a Garden’’ (March 1960), New

- York Times art critic John Canaday described

the 23 foot long by 27 foot high sculpture:

‘“.". . an object of perverse attraction
if not of classical beauty, a super-gadget con-
structed of such elements as 80 bicycle, tricy-
cle, and wagon wheels, an already moribund
player piano, a battered toy wagon, an enam-
eled bathtub, a meteorological trial balloon,
many glass bottles, and other material picked
up in junkyards . . . It was designed to beat,
burn, hammer, and saw itself to death.”’

Time magazine was not impressed; its
reviewer called ‘‘Homage’’ an ‘‘unbeautiful
joke with no punch line.”” The newsweekly
did, however, bring an elaborate description
of the evening and a photograph of Tinguely
and machine into over 2.5 million American
homes.

‘i

Tinguely's “Homage to New Ydrk,” 1960, was designed to make music, create and erase

Artists are offered new media, new colors,
new forms of lighting; the modern world
moves in and takes over, even in painting.
It forces things to change naturally, nor-
mally.

—Marcel Duchamp 1967

By the mid ’60s this spirit of experi-
mentation and invention had become nothing
less than a cultural imperative. How could a
traditional painting or sculpture hope to
shock, excite, stimulate, or even draw a
glance from an audience weaned on neon
billboards, movies, radio, and tv? Large,
colorful, sometimes kinetic images—plenti-
ful, cheap, disposable—were now part of dai-
ly experience, made to be ingested in an in-
stant while the viewer whizzed by on the
freeway or flipped through a glossy maga-
zine. The demands of high-speed experience
rapidly transferred to art-viewing, where
studies showed the typical museum-goer
spending an average of 1.6 seconds before a
work. If McLuhan was right in calling the
medium the massage, the massage of the day
was a beam of electrons flooding a phospho-
rescent screen—certainly not a stroke of paint
across canvas.

This fact did not go unnoticed by art-

“action” paintings, and deétroy itself
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Nam June Paik, the “George Washington of video art,” with video artist Shigako.
By 1967 Paik owned 23 television sets, nine of them color.

ists such as Korean-born Nam June Paik. Of-
ten called the ‘‘George Washington of video
art,”’ Paik was among the first to recognize
that the economy, speed, and efficiency of
electronically transferred images would be-
come increasingly important to art-making.
In 1962 he sold everything he had and bought
13 tv sets (by 1967 the number had increased

to 23—nine of them color). He based perfor-
mance pieces on arrangements of these sets
and the controlled distortion of their images.
On Oct. 4, 1965 Paik bought the first

Sony videotape recorder and monitor to enter
the United States, and began a series of col-
laborations with cellist Charlotte Moorman,
incorporating video, live performance, and
music in unique juxtapositions. For one
piece, ““T.V. Bra’’ (1969), Moorman played
the cello with small tv monitors covering her
breasts. The monitors were hooked up to re-
spond to the sounds she produced on the in-
strument. In another collaboration, ‘‘T.V.

- Cello”’ (1971), monitors of various sizes
Q were arranged to form the cello itself, which
¥ Moorman ‘‘played’’ during the performance.
% In these pieces Paik and Moorman
“ forced their audience into new relationships
@ with the ubiquitous television. Moorman was
Z not watching tv and was not on tv. Tv was in
& fact on her, becoming part of her clothing, or
8 an extension of her body. The monitors and
O the musician formed a kinetic sculpture—a
& system part biological, part electrical. Work

such as this, which emphasized active rela-
tionships rather than static handcrafted ob-
jects, led the way to art/technology explora-

. tions that would eventually bring about the

very dematerialization of the art object itself.

At the high speeds of electric communica-
tion, purely visual means of apprehending
the world are no longer possible: they are
Just too slow to be relevant or effective.
—Marshall McLuhan 1967

At the end of the 1960s three major art
museums mounted exhibitions sporting curi-
ous titles: ‘‘Cybemetic Serendipity "’ (1968) at
the Institute of Contemporary Art in London;
“‘Information’’ (1970) at the Museum of Mod-
ern Artin New York; and ‘‘Software’’ (1970)
at the Jewish Museum in New York. Sounding
more like conventions for computer manufac-
turers, they were nevertheless art shows, fo-
cusing on the cultural impact of modern tech-
nology. The exhibitions dealt with machines,
most notably computers, and their place in
something called conceptual art, a form direct-
ly related to information processing.

By this time, science not only offered
new methods of producing and transmitting
sounds and images, but a whole new way of
looking at information and communication in
general. Conceptual artists were attracted to
these new modes of thought, and in particular
to cybernetics, with its focus on the process
by which information is generated, transmit-

ted, and assimilated. They began to apply a
systems approach to art. In their view, the
exploration and rapid transfer of information
was of central interest, and the art object itself
had become a kind of tomb for the creative
spirit—a bit of congealed culture to carry to
the gallery, living room, or museum. Accord-
ing to these artists, the handcrafted object
served the dealer, collector, and curator rath-
er than the artist, art, or the public.

In place of an object, conceptual art-
ists offered the examination of ideas. This
could include the study and documentation of
biological systems, or explorations into the
political, social, and economic systems sur-
rounding the making and marketing of art.
The works took an astounding range of
forms—from excavations of tons of earth to
simple written statements—and could em-
ploy audio or video tapes, diagrams, site pho-
tographs (of where an event could take place
or an object might be built), copying ma-

_chines, radio transmitters, or computers.

These means were chosen not for their aes-
thetic value, but for their ability to act as
vehicles for the transmission of information.

Conceptual/video artist Dan Gra-
ham’s entry in the ‘‘Information’’ show, for
example, was a sheet of paper on which he
had listed some distances (see box p. 122).
For the ‘‘Software’” show, the Architecture
Machine Group from MIT, headed by Nicho-
las Negroponte, created a fascinating com-
puter piece called ‘‘Seek.’’ It consisted of a
five- by eight-foot platform on which were
placed 500 two-inch metallic cubes. A block-
piling mechanism, activated by a space-allo-
cation program, arranged the cubes to pro-
duce a small geometric city into which a colo-
ny of 40 gerbils was set loose. As the gerbils
knocked over cubes, the computer rearranged
them. When a cube was slightly displaced,
‘“‘Seek’’ merely returned it to its original posi-
tion. If a cube’s location was significantly
changed, the program read the displacement
as the gerbils’ intention, and the cube was
fitted neatly into its new site.

It would be a mistake to view ‘‘Seek’’
merely as a sculpture consisting of an attrac-
tive (albeit changing) arrangement of cubes.
The piece was a system of interaction be-
tween the animate and inanimate—a system
that Jack Burnham, organizer of the show,
likened to the art-making process itself.

The remarkable versatility of the com-
puter, and the ability of Negroponte to see
beyond the traditionally established limits of
“‘sculpture’” made possible an innovative
piece of limitless, unpredictable variation.
Given precedent-setting examples such as
this, and the astounding development of com-
puter hardware and software during the last
decade, it would seem that museums and gal-

~leries would be filled with computer art by

now. Yet this is clearly not the case. In fact,
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Why does it seem that artists have relegated the
computer to the role of an expensive electronic paintbrush?

Negroponte opened a recent essay by stating
that ‘‘Rarely have two disciplines joined
forces to seemingly bring out the worst in
each other as have computers and art. While
the intentions may be good,’’ he continued,
‘‘the results are predominantly bad art and
petty programming.’’ What went wrong?

The visual arts entered the computer
age about 25 years ago through the simple
line-drawing capacity of plotters and cathode
ray tubes. Although scarcity and high cost
kept them beyond the reach of most artists
during the 1950s and ‘60s, these early ma-
chines became the basis for the booming com-
puter graphics field, where technological ad-
vances have since offered artists a full array of
hues and shades, enormous control over line
and area, and the ability to enhance, vary, and
move images.

Of course, not all of these great
achievements were made for the sake of art.
The use of computer graphics in such diverse
fields as medicine, cartography, industrial
design, education, and business management
has been well documented. Most of the more
‘“artistic’’ applications have been made by
commercial art firms in hopes of saving labor,
time, and costs, and finding new high-tech
looks for their clients’ advertisements. Ani-
mation is a particularly successful example of
this. Here the computer has proven both a
generator of stunning visuals and a great la-
bor-saving device.

Artists have also turned to these graph-
ic systems to produce ‘‘fine art,’’ but the re-
sults have generally been awful, consisting
‘mainly of grids, repetitious patterns, kaleido-
scope and snowflake images, patchwork
quilts, or worst of all, mechanical representa-
tions of humanoid forms. They are often ac-
companied by titles employing pseudoscien-
tific jargon followed by anumber: ‘‘Combina-
torial Cybernetic Still-Life # 5000.""

Where are the offspring of the more
innovative art/technology fusions featured in
‘‘Cybernetic Serendipity’’, ‘‘Information’,

-and ‘‘Software’’? Why does it seem that art-
ists have relegated the computer to the role of
an expensive electronic paintbrush?

The answers are complex. For one
thing, the art/technology shows received any-
thing but universal critical acclaim. They
were extremely costly to mount (approxi-
mately $125,000 for “‘Software’’), required
engineers to set up and operate, and after all
that, many pieces never worked properly. Ac-
cording to Grace Glueck of the New York
Times, ‘* ‘Temporarily out of order’ was the
operative phrase . .. at ‘Software’ .. ."".
“‘Software,”” and especially Negroponte’s
“‘Seek,”’ were the objects of a poignant attack
by Thomas Hess, then editor of Art News.

Furthermore, as one might expect, the
idea of uncollectable art never went over well
with dealers, collectors, and museum cura-

122 DATAMATION

MARCH 31, 1966

1,000,000,000,000,000,000,000,000.00000000 miles to edge of known universe
100,000,000,000,000,000,000.00000000 miles to edge of galaxy (Milky Way)
3,573,000,000.00000000 miles to edge of solar system (Pluto)
205.00000000 miles to Washington, D.C.
2.85000000 miles to Times Square, New York City

.38600000 miles to Union Square subway stop
.11820000 miles to corner 14th St. and First Av.
.00367000 miles to front door, Apt. 1D, 153 First Av.
.00021600 miles to typewriter paper page
.00000700 miles to lens of glasses
.00000098 miles to cornea from retinal wall

—Dan Graham

Nicholas Negroponte's “Seek,”

1970, prompted Thomas Hess's complaint that

“the big point in art and technology manifestations . . . has been that none of the

technology works.”

tors. Conceptual artists, who claimed that the
elimination of the art object also obviated the
art critic, didn’t make many friends in that
field either. And not having anything to sell is
a hard way to make a living. )
Conceptual art has in fact mustered
enough interest to survive. Video art has
gained in popularity, and has become increas-
ingly sophisticated both technically and aes-
thetically. But what of the computer? Has its
use for fine art production been hopelessly
subsumed by flashy blips and grids?

We have all let anthropologists, philos-
ophers, historians, connoisseurs, and
mercenaries, and everybody else tell us
what art is or what it should be. But I think
we ought to very simply let it be what the
artist says it is. And what the artist says it
is, you can see by his work. I would like to
leave it just like that.

—David Smith c.1952

Visitors entering the San Francisco
Museum of Modern Art during the summer of
1979 were greeted with a disarming sight. A
tremendous sheet of paper lay on the floor, on
top of which rode a small metallic contraption
vaguely resembling a toy truck. Linked by a
long tail of black wire to a DEC PDP-11/45
computer, this tiny vehicle meandered over
its clean white landscape, producing the most
remarkable drawings.

This small truck (actually called the
“‘turtle’’) was developed by California artist
Harold Cohen. Cohen, originally a painter,
began working with computers 12 years ago
from a desire to explore the process by which
humans read symbols and images. At the Ar-
tificial Intelligence Lab at Stanford Universi-
ty, he developed AARON, a program that sim-
ulates drawings done by the human hand.

With the aid of the turtle, AARON
draws asymmetrical shapes and calligraphic
scribbles with a remarkably expressionistic

PHOTOGRAPH BY MIT ARCH. MACHINE GROUP



PHOTOGRAPH BY BECKY COHEN

line. Discrete, fully and partially enclosed
images engage in unexpected relationships:
here attached by overlapping lines, here float-
ing alone in space, some touching, some al-
most but not quite. There are large complex
images complete with elaborate interior struc-
tures juxtaposed with tiny empty circles and
jagged boxes. Crosshatched shadows provide
contrast and give some images a volumetric
appearance. All forms and lines float in an
undefined, limitless space—there is no grav-
ity, and massive objects hover weightlessly
above slight marks—yet the entire work has a
completely resolved look.

Cohen has written that AARON can
“‘knock off a pretty good drawing,’’ and in
fact, ‘‘in the course of an evening produce the
equivalent of a two-year one-man show.’’
However, Cohen’s major interest in AARON’s
drawings lies in what they tell him about the
way humans understand images.

Drawings are made up of various
marks. Images are marks that appear to
“‘stand’’ for something, or to express inten-
tion. It is commonly believed that human
response to symbols is based upon a reading
of the image-maker’s message (e.g., this
mark means ‘‘sun,’’ these lines represent
‘‘tree,’’ etc.). AARON is an image-maker with
no knowledge of the world, and hence no
message. Cohen has found, however, that
people inevitably respond to AARON’s draw-
ings as if they were made by a person. They
see references to the real world, such as land-
scapes inhabited by creatures, and they read
meanings and intentions into the work. Yet
the program merely consists of simple rules
for drawing; it is not capable of making inten-

tional references to the world. It recognizes a
filled space and an empty space, curved and
straight lines, outside and inside, closed and
open shapes, repetition, etc.

These ‘‘simple rules’’ are contained
in a program written in C, under the UNIX
operating system. The program consists of
over 300 ‘‘productions,’’ or subroutines, ar-
ranged in a hierarchical structure. The levels
are mapping, planning, lines, sectors, curves,
lookahead, movement control, avoidance,
and, atop the hierarchy, artwork. To draw a
single line, AARON may call upon 20 to 30
productions on at least three levels of the
structure. Artwork is responsible for the orga-
nization of the drawing as a whole.

The program does not carry out pre-
planned drawings by Cohen. Rather, it ran-
domly selects a combination of productions
and uses them to create a unique and unpre-
dictable drawing. Cohen says that the draw-
ings are of a ‘‘highly evocative kind’’ but are
not ‘‘meaningful.’’ Because they may never-
theless be perceived as possessing meaning,
he has come to believe that the message con-
tent of symbols is largely dependent on the
viewer’s preconceptions. Cohen has called
this phenomenon the ‘‘paradox of insistent
meaningfulness,’’ and he says that it deter-
mines the way images (and by extension, art
in general and the artist) function in society.

Cohen’s interest is not limited to the
response provoked by the drawings alone. He
also wants to confront his audience with the
process. Therefore, a typical show (of which
he has had a number, both in the U.S. and in
Europe) consists of several carefully arrayed
parts: computer, turtle, Tektronix graphics

Harold Cohen at work on a tile mural for the Computer Science Department at
Stanford University in California. ‘

erminal, hardcopy terminal, works in prog-
ress, full-color computer-inspired mural, fin-
ished drawings, and—a rare attraction at any
museum show—the artist himself.

Cohen does not like to categorize his
work. He rejects the term ‘‘computer art’’
mainly because he dislikes most of what is:
produced under that name. ‘‘I don’t really
know too much about what the world at large
thinks about computers and art,’” he says. *‘If
they think what I think, they probably don’t
care to look.”” When asked whether he thinks
of his work mainly as drawing, painting,
sculpture, or conceptual, he replies that he is
not interested in those distinctions either. He
is not even concerned with whether or not it is
labeled “‘art.”’

“I find myself at my exhibition,”’
says Cohen, ‘‘talking to some obviously en-
thusiastic and interested person for an hour
about all kinds of things having to do with the
program, art, life, philosophy—God only
knows what—and at the end of an hour, the
person will say rather timidly; ‘Well, it’s ab-
solutely marvelous, but is it art?’ The answer
I finally figured out was ‘Well, why do you
care? What difference does it make? You’ve
just had a hell of a good time, you’ve seen
more than you could possibly have seen look-
ing at every picture in the museum for 15
seconds at a time; why do you care whether
it’s called ‘art’?”’

Whether or not one calls it art, one
will find Cohen’s work in a number of presti-
gious art museums in the near future. He is
currently planning shows with the Institute of
Contemporary Art in Boston, the Brooklyn
Museum in New York, the Tate Gallery in
London, and the National Gallery of Wales.
Cohen wants to entitle these shows, *‘Bring-
ing Down the High Cost of Art.”” Their main
feature will be a series of drawing machines.
The audience will be able to buy, very cheap-
ly, a sheet of paper upon which a machine will
create drawings according to the visitor’s
specifications (and, of course, sign them).
‘“Instead of going to the museum to see things
that only very rich people can have,’’ Cohen
explains, ‘‘the visitor takes home an original,
unique work of art for which he’s paid $5.”

So although the cost of mounting the
show may be high, the museum will be able to
give out perhaps 1,000 such drawings, there-
by subsidizing the public—a function that
Cohen finds completely appropriate.

Cohen is currently at work on an en-
hancement of his original program. Whereas
AARON approaches each new work as if it has
never drawn before, the new program will
build on past experience. It will draw images
and then modify them according to stored
criteria for distribution, complexity, and oth-
er parameters. The modified images will be
stored on disk, to be called up and used during
subsequent runs.
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Upjohn’s
Laboratory |
Procedures, Inc.™
delivers fast
results with TI’s
820 KSR.

Performing more than 80,000 clin-
“ical tests each day for physicians
and hospitals, Laboratory Proce-
dures, Inc., a wholly owned sub-
sidiary of the Upjohn Company,
needed a data terminal speedy and
reliable enough to handle the work-
load. TTI's OMNI 800* Model 820
Keyboard Send-Receive Data
Terminal passed the test.

Specimens are picked up and
rushed to the appropriate Upjohn
laboratory where tests are per-
formed. The lab results are en-
tered into a host computer and
transmitted to 820 KSR data ter-
minals located in various hospital
laboratories, doctors’ offices and
Laboratory Procedures distribu-
tion centers. The 820 KSR’s clear,
multiple copies are ideal for a hos-
pital environment where patient
records are maintained at the lab-
oratory, nurse’s station and phy51-
cian’s office.

The
820 KSR fea-
tures an easy-to-use
typewriterlike keyboard for simpli-
fied data access. Forms handling
is quick and convenient with a 3
to 15-inch wide adjustable carriage
that easily accommodates Upjohn’s
testing forms. And, the 820 KSR’s
150 character-per-second printing
provides speedy response to
Upjohn’s need for a cost-efficient
remote data terminal.

Since installation, the 820
KSR’s virtually nonstop perfor-
mance has enabled Upjohn to cut
communication costs by approxi-
mately 50 percent, while nearly
doubling data throughput.

TI is dedicated to producing
quality, innovative products like
the Model 820 KSR. And TI's
hundreds of thousands of data

terminals shipped worldwide are
backed by the technology and
reliability that come from 50 years
of experience.

Supporting TI's data termi-
nals is the technical expertise of
our worldwide organization of
factory-trained sales and service
representatives, and TI-CARE",
our nationwide automated service
dispatching and field service man-
agement information system.

For more information on the
Model 820 KSR, contact the TI
sales office nearest you or write
Texas Instruments Incorporated,

P.O. Box 202145, Dallas, - °
Texas 75220, or phone /]
(713) 373-1050.

We put computing

within everyones reach.

TEXAS INSTRUMENTS

INCORPORATED

In Canada, write Texas Instruments Incorporated, 41 Shelley Rd., Richmond Hill, Ontario LAC 5G4, (416) 884-9181. In Europe, write Texas Instruments, M/S 74, B.F. 5,
Villeneuve-Loubet, 06270, France, (93) 20 01 01. In Asia Pacific, write Texas Instruments Asia Ltd., 990 Bendeemer Rd., Singapore 1233. Telex RS 21399, or ' phone 2581122.
*Trademark of Texas Instruments  Service Mark of Texas Instruments Copyright © 1981, Texas Instruments Incorporated
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PHOTOGRAPH BY PETER BROWN

The program will thus develop a sup-
ply of images in a manner analagous to the
way in which a human artist builds his vo-
cabulary. AARON is rule-oriented, with its un-
predictability based on random selection of
productions; the new program’s unpredict-
ability will be of a more ‘‘human’’ kind,
because it will increase its store of images
each time it is run and it will modify those
images each time it fits them into a drawing.
Cohen is reluctant to be too specific about
how the drawings will look, but he does say
that the program should shed some light on a
question that is basic to artificial intelligence
studies: ‘“What do you mean when you say
that a computer is behaving creatively?’’

Another California artist, Milton
Komisar, takes a very different approach to
the computer. Komisar’s romance with tech-
nology began as a search for more vital ways
of expressing his concems as a painter. Try-

ing to structure light, color, and movement on.

the two-dimensional painted surface became
increasingly unsatisfying in a world brim-
ming with electronic possibilities, so by the
late ‘60s Komisar had given up painting in
favor of three-dimensional environments in-
corporating electronic components. Then in
1974 he met computer scientist Michael H.
O’Malley at the University of California at
Berkeley and began a collaboration that has,
according to Allan Temko of the San Francis-
co Chronicle, produced ¢ ... the Bay
Area’s most innovative sculpture of the past
five or six years.”’

Komisar’s most recent sculpture,
*‘Nisus,”’ is a dramatic example of this col-
laboration. ‘‘Nisus,”’ 23 ft. wide by 14 ft.
high, is an assemblage of hollow plastic pipe,
solid polystyrene rods, and 600 twelve-volt
bulbs. A recent installation at the Walnut
Creek Civic Ans Gallery in California had
*‘Nisus’’ rotating 13 feet above the gallery
floor, emitting a carefully orchestrated, com-
puter controlled light show, complete with
electronic sound accompaniment.

The axial structure of ‘‘Nisus’’ is a
pyramid of black plastic plumbing, about
which weaves a jungle of thin plastic rods
bent into shape by heat and tension. The pow-
erful geometry of the pyramid determines the
placement of a multitude of satellites, which
Komisar calls ‘‘babies.’” A SOL microcom-
puter with 48K of rRaMm pilots the swirling,
pulsating, and undulating white and colored
lights which surge through the clear plastic
structure. It also controls electronically gen-
erated sounds (which Komisar humbly avoids
calling ‘‘music’’) corresponding to the emo-
tional effect he wants to establish at each
state. At times, the quantity and variety of

Milton Komisar's “Nisus.” Although the
computer is essential to the sculpture,
the inspiration comes from Cezanne.

Computers will continue to alter our culture, and
in particular our notions of how art can be

color brings to mind the stained-glass win-
dows at Chartres. Then “‘Nisus’’ suddenly
bursts into pure white light, which quickly
melts into various other combinations. “‘Ni-
sus’’ color comes from the remarkably simple
technique of painting the tips of each plastic
rod with a marking pen. When illuminated the
rod becomes infused with the color. If a dif-
ferent color and light source is placed at each
tip, the colors blend in varying degrees along
the rod’s length.

A typical 50 minute ‘‘Nisus’’ perfor-
mance calls for some 1,000 predefined light

‘patterns to be produced in sequence under

control of a Forth program. Komisar stores
each pattern in memory as an array of binary
bits, each of which corresponds to the on-off
state of a group of five bulbs. This enables
him to control 600 bulbs with a 120-bit output
port. To add complexity and rhythm to the
sequences, he blends each pattern into the
preceding one so that patterns of light and
dark bulbs superimpose and interact with
each other in a way that could be described in
computer terms as a multitasked process. The
effects are much more complicated than could
be achieved with a simple ‘‘player piano’’
approach. The sound effects are generated by
General Instruments chips. Again, prede-
fined sound patterns are stored as binary ar-
rays and are sequenced in conjunction with
the light patterns

Interestingly enough, the word that
comes up most frequently in a conversation
with Komisar is not ‘‘computer’’ but *‘Cé-
zanne.’’ Although the computer has become
indispensable to his work, his inspiration
comes from the overlapping planes of color
which dominate the later paintings of the Post-
impressionist. For Komisar, electronics is the
petfect medium for exploring and expanding
upon Cézanne’s concepts. He explains:

““Cézanne brought the whole idea of
experiencing air, space, and movement in
nature up to its apex, by seeing it in terms of
colored light . . . Until you get into a real
electronic medium that can really go out into
space with movement, you don’t have the
resolution of this idea.’’ Komisar is currently
negotiating with Apple Computer to sponsor
a nationwide tour of ‘‘Nisus’’. He recently
began a residency at the Center for Advanced
Visual Studies at MIT where artists and engi-
neers collaborate on art/technology explora-
tions including the use of computers, light,
holograms, gases, and video.

From Marx to Spengler, from Tolstoy to
Tocqueville, not a single prophet of the
recent past predicted the greatest problem
of today: parking.
—Nam June Paik, 1969
Cohen and Komisar share a reluctance

to make predictions about the relationship
between art and computers. The reason is

made and viewed.

plain. Predictions are bound to be wrong,
given the vast array of social, economic, po-
litical, and technical variables waiting to
thwart them. It is obvious that computers will
continue to alter our culture, and in particular
our notions of how art can be made and
viewed. What is not so obvious is the form the
resulting art will take.

At the height of the industrial revolu-
tion, English artists were so aesthetically of-
fended by the machine and its products that
they turned to the distant past for inspiration.
The resulting movements were the Pre-Raph-
aelite Brotherhood, whose adherents adopted
15th century painting styles, and the Victori-
an High Renaissance, whose followers turned
to Greece and 16th century Italy for inspira-
tion. Victorians would have had trouble
imagining that by the turn of the century, the
dreaded machine would be the favorite sub-
ject of a new generation of avant-garde paint-
ers and sculptors. The idea that the machine
itself might someday be regarded as art would
have struck them as nonsense.

We are probably not much better pre-
pared to predict what art will be like if the
computer becomes as common as the televi-
sion. Jacques Ellul has speculated that in the
next century, knowledge will be fed by ma-
chine directly into the nervous system, by-
passing consciousness. That possibility
seems remote, but artificial intelligence re-
searchers are already altering our ideas about
consciousness and creativity. It is not surpris-
ing that Harold Cohen, like other pioneers,
finds that he needs a new vocabulary to dis-
cuss his work. Our aesthetic lexicon is likely
to change considerably over the next few de-
cades.

In the short run, however, it is possi-
ble to apply some existing criteria to deter-
mine what is and what is not worthy of atten-
tion. To wit: the most successful ‘‘computer
artists’’ are those few who do more than
merely replace the paintbrush with the elec-
tronic pen. These artists use the computer as a’
means of significantly advancing artistic con-
cerns—a process that often requires concep-
tual and aesthetic breaks with practices that
may have taken a lifetime to develop. Many
artists are unwilling (or perhaps unable) to
take this leap. In the right hands, though, the
computer has proven a remarkably flexible
and effective medium for artistic explora-
tions. For Harold Cohen it is a small mechani-
cal turtle providing new insights into image
processing. For Milton Komisar it is an elec-
tronic road to Cézanne. The work is highly
interesting, engaging, and provocative. Can
we call it art? Well, ‘‘What difference does it
make?”’

Ken Sofer, an artist who paints and exhib-
its in Manhattan, has also published a
book, Two Years on the Public Palette. :
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WHY EARTHQUAKE ENGINEERING SYSTEMS
BOUGHT THE SAME WORD PROCESSOR
AS GENERAL MOTORS,
WESTINGHOUSE AND GTE.

Wlen the Earthquake Engineers™
decided to buy word processing
equipment, they faced the same
problem a lot of large and small
companies had faced before. Be-
cause on the surface most word pro-
cessors look pretty much the same.

But after doing some digging
and researching in the field, the
Earthquake Engineers were most
impressed by NBI.

First, they were impressed that
Datapro™* users rated NBI word
processors superior to Xerox,
Lanier, Wang and IBM.

Then, they appreciated the fact
that NBI word processors were
easy to use, easy to add to, and
unsurpassed in dependability and
performance. (Whether you
only have one word processor or
several, you can’t afford to have
break downs.)

And finally, they felt secure
because NBI is one of the largest

©1981 NBY, Inc.

producers of word processing equip-
ment in the world, and lists some of
the most successful companies as its
customers.
Word processing systems by NBI.
The Earthquake Engineers found
them faultless.

*Name changed to Cygna Energy Services August, 1981. Ownership,
management, philosophy and staffing will remain the same.

**Based on Datapro’s 1980 survey among stand alone word processing
system users.

r————————— e ———
For more information on NBUs full line of word processing
equipment, return the coupon below:

I Name

| Title

I Company

I Address

Telephone (optional)
NBI, Inc., P.O. Box 9001, Boulder, CO 80301, 1-800-525-0844

|
I |
| I
I I
I I
I I
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| I
-
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I

NBI WORD PROCESSORS.
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If-then-else is not yet as familiar to musicians as
allegro ma non troppo, but that may change.

GIVE

TCHAIKOVSKY
THENEWS

by Leopold Froehlich

“Is it the composer’s fault that man has
only 10 fingers?
—Charles Ives

A bespectacled gentleman wearing a short-
sleeved white shirt sits at a table poking a
keyboard terminal. While speakers behind
him whirl out electronic sound, the green
light of the cathode tube reflects off his glass-
es. An audience of about 100 stares dumbly at
the man by the keyboard, who continues to
gaze raptly into his machine. The piece ends
with an abrupt glissando and a comic moment
of misplaced tumidity, and the listeners begin
their tentative applause.

After the concert a dozen people lin-
ger around the stage discussing software and
technique. Computer music, or more proper-
ly computer-aided music, elicits such re-
sponse from its listeners. Many are wary of
the results—the music—but most are en-
thralled by the technique.

There have been many grandiose and
naive claims made about computer music
over the past two decades. Some people pre-
dicted that music would cease to be; others
foresaw an era of musical change as great as
when diaphony supplanted monophony in
10th century Holland. Such sweeping
changes, however, have yet to occur, and
much of computer music today remains de-
limited by technical descriptivism. What has
often been created is music that is neither
outrageous enough to merit condemnation
nor good enough to stir interest.

Lars-Gunnar Bodin of the Electronic
Music Studio in Stockholm writes: ‘“Music
was probably the first art form in which the
computer was used for serious and continuous
work.”” The work began with the pioneering
efforts of Max V. Mathews and Lejaren Hiller
in the 1950s; those researchers profited from
the fact that music was created electronically
decades before the arrival of the first analog
computer.

The *“classical’’ electronic music stu-
dio of the 1950s relied on tape splicing and
manual control of recordings for sound ma-
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nipulation. This was followed by composi-
tional efforts with a general-purpose comput-
er using Hollerith cards for digital-to-analog
conversion. Computation times were so long
that a sound might not be heard for hours.

In the 1960s, with the introduction of
the keyboard-input voltage-controlled syn-
thesizers of Robert Moog and Donald Buchla,
new high-speed DACs, and Bell Labs’ pro-
grams for sound generation, the composer
could begin to construct sounds of extraordi-
nary complexity. Further advances allowed
for computer-direct control of sound param-
eters, a greater reliance on memory, and fast-
er computation times. .

But during the 1950s technique and
style were central concerns of the artist. The
effect and place of chance in art was a popular
subject during this period. Aleatory music, or
random composition, was defended for onto-
logical reasons, despite its dynamic simplic-
ity and often wearying texture. The earliest
attempts at musical programming were not
much more than compositional games. Noth-
ing new there: Mozart composed his Musika-
lische Wuerfelspiel (K.294d) by selecting a
scale from a roll of dice and constructing a
harmony from it.

Efforts in the 1950s were not much
advanced from that crapshoot. Sometime
around 1951, Harry Olson and Herbert Belar
built a composing machine that consisted of
two number generators spewing out random
integers. These numbers were applied to a
score according to various probabilistic func-
tions, and would usually end up performed
with traditional instruments.

In 1956 M. Klein and D. Bolitho of
Datatron came up with a device dubbed
‘‘Push Button Bertha,”” which synthetically
generated some 4,000 pop tunes (after ana-
lyzing common features of 100 then-favorite
songs along with ‘‘some of Mozart’s remarks
on melodic design’’). In 1955, by way of a
similar process, Belar synthesized tunes in
the style of Stephen Foster. These works ac-
complished some insights into probability
distributions and learning and information
theory, but because of their derivative nature
were pretty much an aesthetic dead-end.

ILLIAC In 1957 Lejaren Hiller and
COMPOSES Leonard Isaacson wrote a
SUITE program at the University

of Illinois for the genera-
tion of random numbers, which were then
screened for acceptance according to prob-
abilities in force. The program, eventually
known as ‘‘ILLIAC Suite for String Quartet,”’
provided for a ‘‘try again’’ routine permitting
the computer to rewrite unacceptable pas-
sages. The process began with polychromat-
ic, dissonant music and subjected it to a pro-
cess of selection; the human composers were
the final arbiters. ‘‘ILLIAC Suite’’ did not
please a great many people. Critical response
was negative, and performers shunned per-
formances, perhaps construing the piece to be
somehow unfair to musicians (the American
Federation of Musicians’ contracts still pro-
hibit the use of ‘‘surrogate’’ instruments).
The ILLIAC computer was regarded as a com-
posing machine that could evolve its own
style. For Claude Shannon or Norbert Wiener
this would represent a monumental achieve-
ment indeed, but the ILLIAC lacked variety in
timbre and ultimately fell short of the mark.
The work remains influential, though, as an
intrepid move in the development of comput-
er music.

The polymathic Iannis Xenakis ap-
plied compositional algorithms such as sto-
chastic processes (based on behavior of ran-
dom variables), Markov chains, and Poisson
distributions for the creation of his music.
Xenakis’ 1961 work ‘s1/10-1, 080262’
used an IBM 7090 computer to determine the
compositional order. Xenakis’ architectural
training allowed him an empathy for found
music in a style reminiscent of Pierre Schaef-
fer’s musique concréte (see box p. 132).

In the *50s and early *60s the comput-
er was regarded as a plausible composing
machine (with given data). More recently, the
computer has been used as a memory capable
of producing desired sound in exact se-
quence. Work today is based not so much on
composition as on the analysis and synthesis
of sound via computer. The man most respon-
sible for this development is Max V. Math-
ews of Bell Labs in Murray Hill, N.J. Math-

ILLUSTRATION BY BERNARD BONHOMME
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““No sound becomes old more quickly than a new

sound.”

PRELUDES

Musicians have been tinkering with elec-
tricity since at least 1897, when the Canadi-
an Thaddeus Cahill demonstrated his
sounding stave, an electric device for the
control of timbre. While the orchestras of
his day were concerned with Berlioz or Ros-
sini, Cahill was applying for a franchise to
lay wires in the streets of New York for the
purpose of distributing music electrically.
By 1906, when Cahill demonstrated
his 200 ton telharmonium—which generat-
ed sounds by rotating toothed wheels in an
electromagnetic field—composers had be-
gun a search for an alternative to the classi-
cal tradition of tonal thought. In 1907 com-
poser Ferruccio Busoni cited Cahill’s work
as a hope for a future of ‘‘abstract sound,
unhampered technique, and unlimited tonal
material.”” Arnold Schoenberg’s further
break with diatonic harmonies in 1908 made
any combination of pitches permissible.
Composers began to explore timbral rela-
tions and tonal qualities.
In 1917 Edgar Varese wrote:
‘“Music, which should be alive and
vibrating, needs new means of expression
and science alone can infuse it with youthful
sap. . . .Idream of instruments obedient to
thought—and which, supported by a
flowering of undreamed-of timbres, will
lend themselves to any combination I
choose to impose and will submit to the
exigencies of my inner rhythm.”’
Technological advances in the peri-

sicians the opportunity to move in this direc-
-tion. The Italian Futurist Luigi Russolo
(who referred to the traditional concert hall
as a ‘‘hospital for anemic sound’’) produced
his intonarumori in 1913. These were
elaborate and bulky noisemaking mecha-
nisms, which Russolo operated on stage in
Paris and London. Russolo was intrigued
with the rhythmic quality of machine
sounds, and defiantly described his work as
““noise music.’’ Not surprisingly, noise mu-

od around the First World War granted mu- .

sic was never widely appreciated, but Rus-
solo does prefigure much of later 20th cen-
tury music.

American inventor Lee DeForest
perfected the first oscillator (a source of
periodic changes in voltage for the produc-
tion of pitch and timbre) in 1915. New in-
struments, such as Leon Theremin’s ethero-
phone (1923), Maurice Martenot’s ondes
martenot (1928) and Friedrich Trautwein’s
trautonium (1928), were introduced in
quick succession. In 1929 A. Givelet and
E.E. Coupleux devised a musical synthesiz-
er that used four oscillators controlled by a
punched paper roll. Laurens Hammond pro-
duced the first electronic organ in 1929,
which allowed the performer to control tim-
bre, pitch, and volume.

"Edison’s and Berliner’s invention of
the phonograph in 1878, along with Valde-
mar Poulsen’s invention of the wire record-
er in 1898, had made possible the storage of
electronic sound; in 1935 the invention of
the first tape recorder, the magnetophone,
enabled the composer to move beyond rudi-
mentary sound manipulation. It became
possible to vary speed during playback,
to play sound backwards, to alternate be-
tween sounds by splicing or montaging, or
to augment sound further by overdubbing.
The plasticity of sound had been extended.
“‘Everything which was limited,”” writes
music historian Paul Griffiths, ‘‘became un-
limited; everything which was impondera-
ble could then be subjected to precise mea-
surement.”’

The serial techniques of Schoen-
berg, as furthered by his students Alban
Berg and Anton von Webern, had a direct
effect on the shape of modern composition.
The serial principle assured a coherency to
atonal music by applying a 12-note series to
a piece. This series—known as a tone
row—is then maintained in strict order
throughout the composition. A new objec-
tive musical language could thus be

achieved. At first, serial techniques were
applied only to pitch. Later, serial control
was extended to rhythm, dynamics, texture,
and register, which resulted in an often rar-
efied atmosphere of disjunct melodies. This
total serial technique was considered in
keeping with the tenets of technological ad-
vance, scientific thought, and modernity.

In 1948 Pierre Schaeffer, in collabo-
ration with Pierre Henry at Radiodiffusion
et Télévision Francaise in Paris, introduced
tape-recorded sound objects freed from as-
sociation to the natural world. By altering
and rearranging natural or manmade sounds
stored on magnetic tape, Schaeffer com-
posed what he defined as musique concréte.

The commercial availability of the
tape recorder around 1950 furthered efforts
toward dealing with found noises and pure
sound. By 1953 the field of electronic music
was flourishing. Karlheinz Stockhausen,
with Herbert Eimert and Werner Meyer-
Eppler, had established the Elektronische
Musik studio in Cologne, where they used
sounds made by sine wave generators for
manipulation by tape recorder. Their work,
along with the efforts of Vladimir Ussa-
chevsky and Otto Luening at Columbia Uni-
versity in the 1950s, typified the music that
emerged from the so-called classical elec-
tronic music studio.

Such early efforts were hindered by
the rudimentary technology of the analog
synthesizer, and constrained by the manual
difficulties presented by tape splicing.’
Modulators and waveform generators had a
certain acoustic sameness, which allowed
for no harmonics but only a single frequen-
cy of even dynamics. Harry Olson’s and
Herbert Belar’s invention of the RCA Mark I
synthesizer in 1954 offered the first variety
in timbre and shape that permitted the com-
poser to explore new sounds. With this, the
stage was set for the introduction of the
computer into the world of music. LF

ews has been called the father of computer
music and a man as important to the develop-
ment of music as the inventor of the piano-
forte. It was Mathews who.in 1957 first used
the DAC to translate binary voltage fluctu-
ations into sounds.

Mathews’ accomplishments are le-
gion. While finding the act of playing a violin
attendant with obstacles, he saw in the com-
puter a performance instrument capable of
‘“‘breaking the shackles of mechanical virtu-
osity.”’ Mathews sought to make the comput-
er accessible to composers and performers
without imposing his ‘‘tastes and ideas about
instruments on musicans. "’

His Music IV and Music V programs
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were of great significance to computer music
because they let musicians work with the
computer without being overwhelmed by
technical concerns. Mathews’ GROOVE pro-
gram, developed with F.R. Moore, allowed
for “‘edited improvisation’’ between machine
and performer, thus freeing computer music
from the barren rigidity of unchanging perfor-
mance.

Mathews’ more current endeavors in-
clude the completion of further musical pro-
grams as well as the invention of the intelli-
gent instrument (like the sequential drum,

sequential piano, and sequential violin). .

These instruments permit interaction between
score, instrument, and performer in a manner

. hitherto impossible. Mathews was dissatis-

fied with conventional instruments because
“‘one had the freedom to play wrong notes
when one didn’t want that freedom. Intelli-
gent instruments take away that freedom to

‘play wrong notes.”’

Mathews is also responsible for what
has been called the greatest conceptual ad-
vance in computer music, unit generators.
These are distinct subprograms that stimulate
electronic signal-generating devices—instru-
ments, you might say—which the composer
can use as sonic building blocks. An execu-
tive source of voltage control makes possible
the generation of sounds in real time; by push-
ing a button, the composer can create sounds



SCIENCE. SCOPE

A device that directly converts electrical input signals into output images
could be used for optical data processing and the projection of very bright TV
pictures on a large screen. The device, a CCD liquid-crystal light valve, uses
a charge-coupled device array and a metal oxide semiconductor readout structure
to transfer signal charges to a liquid-crystal layer. The readout source can be
common white light or a laser in the spectral range from near ultraviolet to
infrared. Hughes has demonstrated a fully operational 64x64-element device.

A fiber-optic communications system may lead to an anti-armor missile whose many
advantages include firing without being exposed to enemy counterfire and locking
on a target after launch. The concept calls for a missile with an imaging
seeker to relay signals to the gunner over a glass thread that pays out as the
missile flies. The gunner would select and acquire a target which he sees on a
TV screen. The system would be low in cost because much of the data processing
is done at the launcher, not the missile. It also would be reliable because the
missile is immune to countermeasures and is controlled over the entire flight.
Hughes and principal subcontractor ITT Electro-Optical Products Division are
developing the Integrated Fiber-Optic Communications Link for the U.S. Army.

A new window material for infrared sensors to see through has shown to be highly
resistant to damage from nuclear radiation. The material, produced using a
reactive atmosphere process recently developed for oxide material, is a glassy
silica called fused cristobalite. In tests at Hughes the material suffered no
damage when exposed to gamma radiation of 1 million rads. Conventional fused
silica, though known to be one of the materials least affected by radiation, is
heavily discolored by doses even 100 times smaller. Fused cristobalite has
slightly different physical characteristics from other fused silicas, such as a
higher melting point, but it maintains the same high optical quality.

Hughes Research Laboratories need scientists for a whole spectrum of long-term

sophisticated experiments. Advanced research programs include three-dimensional
microelectronics, digital picture processing, space optics, solid-state devices,
fiber optics, integrated optics, integrated circuit design, and electro-optical
materials. For immediate consideration, please send your resume to Professional
Staffing, Dept. SE, Hughes Research Laboratories, 3011 Malibu Canyon Road,
Malibu, CA 90265. Equal opportunity employer.

A millimeter-wave radar has demonstrated its ability to track targets and guide
missiles accurately through smoke and rain. The radar, under study because it
has more resolution than conventional radar and can penetrate adverse weather
better than infrared, was used to guide TOW (Tube-launched, Optically tracked,
Wire-guided) missiles to stationary targets. In three of the successful
launches, the target was obscured by heavy smoke and aerosols. In one of those,
visibility was further deteriorated by rain. The demonstration was conducted by
Hughes for the U.S. Army and the Defense Advanced Research Projects Agency.

Creating a new world with electronics
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world have SNA, RCX70

(3270),R]JE80 (2780/3780)

and HASP II. And you can run
in the X.25 world or SNA world.

Or both at the same time. For the
first time in this industry.

DATA MANAGEMENT.

Here again you have a choice.
If you're after productivity, you have
our CODASY L-compliant, DG/
DBMS software with design and
development aids. Or our INFOS®

II file management software.

TRANSACTION
PROCESSING.

We’ve given our Transaction
Processing Management Software
(TPMS) a strongly interactive
design/development capability.

Sophisticated security feat-
ures. And simple recovery
procedures. And it’s fully

integrated with both

COBOL. and PL/I. And

for ultra-high- speed data
entry, there’s DATA -
PREP® key- to-disc
software.

APPLICATIONS
DEVELOPMENT

PRESENTING
MV/Z000
SOFTWARE.

You're looking at the biggest
library of 32-bit computer software
in the business.

We point this out not to un-
derplay the hardware of our total
ECLIPSE MV/8000™ system, !
but because every industry observer
we've heard is saying that software
has become even more important
than hardware. {

And in this regard, we
have some very important
software.

We have made it
easier for application de-
signers to design, pro-
grammers to program.
And users to use.

We have made it
compatible with our
existing software.
And flexible enough
to work whatever
way you like to
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work. LANGUAGES.
Wherever All seven of the
worldwide stand- most popular lang-

uages. All 32-bit.

All to industry

standards (where
industry standards

ards exist,
we've followed

them. (We're

even peacefully co

existing with IBM’s exist). All user-

standards. ) friendly, interactive.
We've made our PRODUCT-

software friendly, interactive. Every IVITY AIDS.

software product you'll need for com- ¢
mercial, scientific or communications
applications development is here.

A This is where you can
affect the bottom line most. With our full
line of user-friendly, interactive aids.

And ready to go. Including an automatic COBOL pro-
SYSTEMS RESOURCE gram generator. | RENDVIEW™
MANAGEMENT. interactive business graphics software.
Data General AOS/VS is Word processing. Database inquiry
the most advanced 32-bit operat- & “2 and a source level language debugger.
ing system in the world. Period. With a Command Language that Is FINALLY. THE ECLIPSE MV/8000 HARDWARE.
the same for both baf‘:h and‘mteractlv_e processing. A HELP com- If, after reading all this information about MV/8000 software
mand. A Sysgen so interactive you doq’t even have to look at the doc- you are disturbed to find nothing about the ECLIPSE MV/8000
umentation. Resou.rcg Usage Accounting and Security. systems hardware, write us at ISD Marketing Communications,
Not added on. Built in. » Data General, 4400 Computer Drive, Westboro, MA 01580.
COMMUNICATIONS. We will even include some very impressive four color photo-

Those who prefer working in the world of international standards graphy of our 32-bit hardware. Just like you see on all the other
can use our X.25 XODIAC™ networking. Those who want IBM’s  pages of this publication.

DataGeneral

ECLIPSE MV/8000, XODIAC, and TRENDVIEW are trademarks, INFOS and DATAPREP are registered trademarks of Data General Corporation.
© 1981, Data General Corporation.
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Push Button Bertha, in 1956, generated some

4,000 pop tunes.

of astounding complexity.

Mathews is modest about his work as
a composer, and has even described certain of
his pieces as ‘‘musically nauseating.’’ Cer-
tainly his compositional efforts are overshad-
owed by his achievements as instrument
builder and musical analyst. But his engi-
neer’s ability to hear sounds in an objective
fashion has not betrayed his essential love of
music. His importance to computer music is
not likely to be surpassed by any of his con-
temporaries.

BOULEZ At Paris’ Institut de Re-
FOUNDS cherche et de Coordination

Acoustique/Musique (IR
IRCAM

CAM), director Pierre Bou-
lez, who until 1977 was musical director of
the New York Philharmonic, works on a digi-
tal sound synthesizer developed by H.G.
Alles of Bell Labs. Having once renounced
electronic music, Boulez has gone on to
found IRCAM, and now plans to unveil a com-
puter-aided composition at Donaueschingen
this month.

Some modern composers have
worked in the spirit of Edgar Varese, who,
while expressing interest in new musical re-
sources, insisted that they enhance expression
as well as technique. By using advances made
in sound analysis and synthesis by Xavier
Rodet and Gerald Bennett, these composers
have managed exemplary compositions: John
Chowning at Stanford, Conrad Cummings at
Oberlin, Charles Dodge at Brooklyn College,
Paul Lansky at Princeton, Roger Reynolds at
San Diego, and Jean Claude Risset at IRCAM,
to name a few. -

But alot of computer music has been a
parade of complexity for its own sake. Lars-
Gunnar Bodin has written: ‘‘In spite of great
efforts in time and money, relatively little of
artistic significance has been produced in
computer music.”” In some cases, composi-
tions have been downright tedious. Ezra
Pound pointed out that ‘“170 pages of math-
ematics are of less value than a little curiosity
and a willingness to listen to the sound that
actually proceeds from an instrument.’” Nev-
ertheless, many computer composers, per-
haps finding music to be minatory, have
sought refuge in their calculations.

One is reminded of Charles Bab-
bage’s hatred of street music, particularly that
of organ grinders, and the ends to which his
neighbors went to annoy him with tin whis-
tles, kitchen pots, and ‘‘worn-out or damaged
wind instruments.’’ Babbage proposed a sort
of steam-driven musical calculator with
which, one supposes, he would have sup-
planted his tormentors. Judging from his jour-
nals, Babbage envisioned a music that was
mechanized and controllable, and conse-
quently less of a nuisance. Certain computer
programmers cum composers seem to have
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followed his lead.

Much of the music that grew out of
Mathews’ early undertakings was overly con-
cerned with timbre—the shape of a sound.
The computer .work of J.K. Randall, Barry
Vercoe, Godfrey Winham, or G.M. Koenig
seems.beguiled with the psycho-acoustics of
sound, much to the detriment of the composi-
tions, which are often little more than succes-
sions of glossy timbres.

In dealing with taped sound objects,
Pierre Schaeffer found that if a sound is to be
considered music, it cannot be recognizable
to the listener—that is, it cannot be an evoca-
tive symbolic representation of natural sound.
By Schaeffer’s definition a mimetic tape is
not music but literature, a kind of drama of
sound effects. A fair portion of computer mu-
sic is literature. in this sense: gong noises
evoke the cathedral, bird sounds suggest the
aviary, the catlike howlings of a modulator
recall the back alley, and the faked viola
sounds almost like a real one. The listener
identifies these sounds. Beyond that there is
commonly not much more.

A lot of this music has also been hard-
wired into its epoch: by paying too much
attention to the novelty of the sound and not
enough to the sound itself, the composer has
stamped a date on his composition. ‘‘No
sound,”’” said the composer Milton Babbitt,
““becomes old more quickly than a new
sound.”” Sound cannot progress by a change
in the field of action from instruments to elec-
tronics because, as composer Paul Lansky
notes, ‘‘C Major itself is a neutral quality.”’
There is an aesthetic decrepitude to this pro-
cess of ceaseless technical change, a frenzied
epidemic of ever-novel sound with each new
wave washing away previous fixations. Mu-
sic can change both conceptually and techni-
cally, but it does not necessarily progress.

INTUITIVE galr.nelzli'rllq gonhg music.fron}
ali, like the music o
Ek%%&"g S Mahler, has a certain intu-

itive structure to it that
computer music has chiefly lacked. The
acoustician Hermann Helmholtz has written
of this mysterious something: '

‘“There arises in our mind a feeling
that the work of art is the product of a design
which far exceeds anything we can conceive
at the moment, and which hence partakes of
the illimitable.”’

This sense of the illimitable, present
in Balinese and Viennese music but absent
from computer music, has intrigued artificial
intelligence researchers, who have moved
music closer to psychology and engineering.

In working with the computer for the
generation of music, one finds that nothing is
indicated, i.e., left to the performer, as in the
instruction ‘‘adagio.’’ Instead, everything
must be realized by the composer. To under-

stand music, one must investigate the mental
processes through which it comes into exis-
tence. ‘‘You have to make a little composer,”’
Marvin Minsky is quoted in the New York
Times. ‘“That means your attention is drawn
not so much to the rules of the surface [of
music] , but to the rules of how the perceptual
process proceeds, or how the composer de-
cides what to do next.”” Music is a mental
process assembled from cooperating proce-
dures that pursues a goal-determined course
of action. It can be perceived procedurally
and not analytically. If the mental process
involved in comprehending a sound for musi-
cal purposes could be objectified, an intelli-
gent machine might truly compose music.

It is this interest—not bound to musi-
cal objects but concerned with their making—
that has become of seminal concern to certain
computer-composers. Otto Laske, a propo-
nent of a procedural theory of music, has
written: ‘‘Music is in existence only when it is
being made or remade.’’ This realization has
offered a different approach for music com-
position by computer.

“In 1967,”’ says composer Charles
Dodge in his studio in Flatbush, ‘‘there were
probably no great works of computer music. I
think today there are.’’ As a result of work at

‘Stanford’s Center for Computer Research in

Music and Acoustics (CCRMA), Bell Labs,
and IRCAM, composers have been given a new
vocabulary of sound in the last decade. It has
only recently become possible to assemble a
wide range of compositional and sound-syn-
thesis techniques for the purpose of making
music.

‘I may be one of the first composers
in the history of music for whom the speed of
sound is something that I must figure on as I
write my music,”’ says Paul Lansky in his
office at Princeton. Lansky is a composer
who has become more sensitive to the com-
plexity of human performance. Lansky’s
“‘Six Fantasies on a Poem by Thomas Campi-
on’’ (1978-79) is an elegant treatment of clas-
sical quantitative verse, where the composer
has observed spoken cadence from a musical
perspective. The sound of the human speak-
er’s voice is transformed into a musical re-
sponse. Using linear predictive coding for
speech synthesis on an 1BM 360/90 and 3033,
Lansky alters and modifies the sound of a
female voice reading Campion’s ‘‘Rose-
cheekt Lawra.’’ The result is at once ethereal
and concrete.

“Composers in the past,”’ says
Lansky, ‘‘were more like playwrights. They
wrote the plays and the plays were performed.
Now composers are more like sculptors. We
have to create strings of numbers to represent
sound.”’

Lansky is currently working with
Kenneth Stieglitz on a series of pentatonic
folk song syntheses using synthetic violins
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Want a Shared System

that can communicate
with your computer
today and tomorrow?
No Problem.

Want a word processing system
that “talks 3780”? No Problem

Want a word processing system
that “talks TTY-ASCII"?
No Problem

Lanier standalone and
Shared System word proces-
sors are capable of interfacing
with your existing computer.

Data
Communications
Options for the
Lanier No Problem’
Shared Systend’

Lanier’s data communica-
tions options offer interactive
or batch communications
through phone lines directly to
your mainframe computer,

enabling the manipulation of
data using standard 