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B get the world's most advanced 50 CPS
daisywheel printer, you'll have to payless. -

The TeleVided 750 letter quality printer is nothing short
of revolutionary. In design. And price.

Because the 750 delivers 50 CPS performance using an
incredible 40% fewer parts than any comparable printer.
It's not mere coincidence that the 750 se]ﬁ for up to 40%
less as well.

Cost of ownership gets even better with time. Fewer parts

equal more reliability: an average of 65,000 pages be-
tween failures. And with the works in a drawer, repairs —

when necessary — are quick and easy.

Fewer parts also equal a low profile, small footprint and
light weight, too. The 750 printer is plug compatible with
virtually any personal computer, mini, or word processing
system. And TeleVideo provides a complete selection of
supplies and paper handling accessories.

You won't find a printer better suited than the 750 to an
office environment. So if you're responsible for printer
purchase decisions, the TeleVideo 750 should make your
job significantly easier. No longer must you face the hard
choice between performance and cost.

 For information about TeléVideo Printer dealers in your
~ area or a free demonstration, call 800-821-5992. In Cali- -
fornia, 40845760,

POWER

b L]

ATTEND READY

CIRCLE 1 ON READER CARD




TELEX 3270 ALTERNATIVES
> IBM INTERCHANGEABLE

WE GIVE YOU THE POWER TO CHOOSE.

!' ELEX®The innovation continues . . .
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Telex Computer Products, Inc. 6422 E. 41st Street Tulsa, Oklahoma 74135/(918) 627-1111

Regional Sales Office Cherry Hill, NJ/(609) 665-8066 « New York, NY/(212) 599-7220 « Southfield, Mi/(313) 358-1195
* Atlanta, GA/(404) 955-7245 « Rosemont, IL/(312) 298-9800 » Garden Grove, CA/(714) 898-9833

« Federal Marketing Springfield, VA/(703) 922-9333 » Canada Willowdale, Ontario/(416) 494-4444

+ International Addison, TX/(214) 931-851
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This issue, 181,798 copies . .

FEATURES | NEWS IN PERSPECTIVE

34 56 EXPORTS
Back to ground zero.
IN FOC ’
ocus 58 SOFTWARE

New small computer users are in-
creasingly choosing micros over minis
as their entry vehicles to the small
systems market. John W. Verity
reports on that and other trends in
this year’s''Mini-Micro Survey.”

104

BRANCH OFFICE
MICROCOMPUTING

Perry Petersen

The result is an effective blend of
local autonomy and central control at
one company where branch offices
*hire”’ the main office’s dp staff to
help set up their micro operations.

MANAGING THE PC
REVOLUTION

Eric E. Vogt ’

To do it, dp managers must evolve
from the master chefs of the main-
frame-oriented shops of yesterday to
the short-order cooks of user services
of today.

19 127
BUSINESS GRAPHICS THE KING OF MALAPUTA
TRENDS Sol Yurick

Was his threat to the world real?
John A. Lel'!man, Doug Vogel, Or was it just monetary? Was there
and Gary Dickson a difference?
Despite recent enthusiasm for h
business graphics, little is known
about its current or potential use. A 141

A game without rules.

66 TELECOMMUNICATIONS
We want Unix: MITI.
Japan bets on fiber.

80 DATA CENTERS
Quake and shake.

96 SAFETY & HEALTH
Toxic shock troops:

100 BENCHMARKS
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18 CALENDAR
23 LETTERS
31 EDITORIAL

new survey has some answers. IS PROGRESS WHAT IT

SEEMS TO BE?
David F. Noble 1;2 gsmﬁg
In an excerpt from his new book, a 192 ON THE JOB

controversial historian of technology 194 MARKETPLACE
explores the destructive ramifications 197 READERS’ FORUM

of technological progress, and accus- 202 ADVERTISERS’ INDEX
es scientists and engineers of being

its servants, not its masters. OEM SUPPLEMENT 169-1°
159 _5 PRINT UP A STORM
LEADERSHIP IS CRUCIAL -14 STAYING ALIVE: HOW TO
William C. Kimmerly WRITE A CONTRACT

The effective dp manager must be -17 DENTISTS NIBBLE

particularly adept at developing and > AT OFFICE AUTOMATION
maintaining a balanced control

framework. COVER PHOTOGRAPH BY STEVE COOPER
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I'd like to attend a Cullinet Seminar.”
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could discover

Cullinet Seminar.

So could New York. London. And Peoria, for
that matter. Because we'll be explaining Cullinet’s
Complete Software Solution throughout the year at
Seminars throughout the world.

To arrange to attend one of these Seminars,
phone, toll-free, 1-800-225-9930. (In MA, the
number is 617-329- -7700.) Or simply send in the

Dec. 6

Nov. 22
Dec.19

Dec. 4

F____________

“Yes,

r———-

I (DATE)
I Seminar in
(CITY)

Name
I Title
I Company/Department

) I Address

City/State/Zip

I Telephone

ullinet

We understand business better than

any software company in business.

Send to: Cullinet Software, 400 Blue Hill Drive, Westwood, MA 02090-2198 DM11154
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harlotte County, Florida, is one of the fastest growing
counties in America, And its government is one of
the most efficient.

In fact, visitors have come from as far away as Europe
to study Charlotte County’'s computer system. A Nixdorf
computer system.

As Oliver Lowe, Charlotte County’s Property Appraiser,
and the driving force behind the implementation of the
Nixdorf 600/55 computer system, puts it, “One of the pri-
mary obligations of any government agency, regardless
of size, is the elimination of unnecessary expense and
duplication of effort. With the Nixdorf system, we are
able to meet the data and information processing needs
of all county depariments, and at the same time, make
the information used by one organization available to
any other department that might need it. We're compa-
rable with private enterprise when it comes to efficient
management.”

The Nixdorf system handles the complete range of the
county’s administrative functions from property appraisal,
tax collecting, license and registration renewals, payroll,

Alot of companies wo"ulld Iike torun f
__as smoothly as Charlotte County.
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and mosquito control to a number of law enforcement
requirements.

Another reason for the selection of the Nixdorf system,
according to Mr. Lowe, was its ease of use. The system
is being run by people who had never operated a data
processing system before. No computer specialists had
to be hired. And that's a major factor in Charlotte County’s
ability to save hundreds of thousands of dollars.

For 32 years, Nixdorf has been providing solutions
for the information processing needs of all kinds of busi-
nesses, as well as government agencies at the local, state
and Federal level. And today, we're a successful inter-
national company with 16,000 people and over 110,000
computer systems installed around the world.

So if you want the best system of government, with all

-the software and support you could ask for, all you have

to dois talk to Nixdorf.
Nixdorf Computer Corporation,
300 Third Avenue, Waltham, MA 02154

| n———————
NIXDORF
COMPUTER
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MiniFrame® the entry-level
- multiuser UNIX system.

Starting at under $5,000 for a single-user
system, Convergent’s MiniFrame offers outstand-
‘ing capabilities for small to medium sized.organi-.
zations running large UNIX-based
applications. Utilizing an MC68010
microprocessor operating at
10Mhz, with no wait states, it pro-
vides impressive CPU speed — comi-
parable to VAX™-11/750 running the
AIM™ Benchmark. MiniFrame fea-
tures virtual memory management,
with demand-pageg, imFIementa-
tion of UNIX System V. It runsas
many as eight terminals, with up to
50 Mbytes of integral mass storage.
MiniFrame and MegaFrame are
object-code compatible, allowing
- OEMs to offer a complete family of :
systems unrivaled in price/perfor- l
mance characteristics. .




PACII
~ helps you
conrol costs
and deliver
your B;r](])]ect

PAC II provides fully iriteractive
management of projects and
resources. Proven at more than
1200 sites, it helps you budget,
plan, monitor, analyze and
report on multiple projects in a
limited or unlimited resource
environment. The easy-to-use
PAC II system simplifies prep-
aration of custom and standard
reports and provides color net-
work and management graphics.
Interfaces with PAC MICRO, our
IBM/PC based system. It’s fully
supported, with regularly sched-
uled regional training classes.

For more information, call
(215) 265-1550, or write:
AGS Management Systems, Inc.
880 First Avenue :
King of Prussia, PA 19406

" Telex: 510-6603320

Management
Systems
“The World’s Leader in
Project Management Systems

Twenty Years Ago/Ten Years Ago

LOOKING

BACK

D.C. DEALS

November 1964: Washington was in the
news again this month, described as a
hotbed of activity for the computer
industry.

There was seemingly no shortage
of neéw business for computer makers like
Philco, which received a $31.4 million
award from the Defense Communications
Agency to supply special purpose com-
‘puting gear for its 10 new AUTODIN over-
seas message switching centers.

Honeywell chalked up another
major deal, with the Air Force, by mak-
ing an agreement to lease eight 800/200
systems, replacing the obsolete equipment
in use at major air commands. That
mearit about $1.5 million in annual reve-
nue for Honeywell.

Meanwhile, Control Data cracked
the ice in what was considered staunch
IBM territory—the U.S. Weather Bureau.
cDC managed to sell the bureau a 6600
that would replace a STRETCH and a 7094
mod II (the bureau had another 94, which
would remain for the time being). The
6600, which rented for about $150,000 a
month, was expected to eventually take
over all the chores that were then handled
by the three 1BM systems (renting for
about $350,000 a month).

The deal supposedly underscored
what many considered to be the vulnera-
bililty of remaining IBM lease installations
in the government. They would have been
in even bigger trouble had the Defense
Department not made its mammoth $230
million purchase of leased machines the

.previous winter (the majority of which

were 1401s, 90s, and 94s). “We didn’t re-
alize then just how seriously this action
would affect our market,” said one D.C.
computer sales exec. Were it not for that
purchase, a great many more IBM systems
would now be in serious trouble.”

There were still quite a few 1401s
on lease in government agencies, and re-
ports of replacement constantly swirled
about these. The Navy was said to be
readying specs for bids to replace a fleet
of its 1401s, and the Post Office had the
same intentions for 12 of its 1401s. The
big question, however, was whether IBM
would be able to defend its vast corps of

purchased 1401s when they became eligi-
ble for replacement ini 1966 and 1967.

SOURCE CODE TAKES OFF

November 1974: The unexpected surge of
source marking for supermarket products
promised to open up a potential $7 billion
market for systems that would scan the
Universal Product Code (UPC) at check-
out counters. .

The proliferation of the funny lit-
tle bar code symbols surprised even its
sponsors. Selected in April 1973 as the
standard by the industry, the UPC was
finding its way on to more and miore gro-
cery shelves. Distribution Code Inc., the
Washington, D.C., firm that was iniple-
menting and admlmstermg the code,
whose springtime prediction that 50% of
all supermarket items would be marked
by the end of the year, now thought 65%
to 75% might be a better figure. Three
firms, Hunt Wesson, Green Giant, and
William Wrigley Jr., anticipated 100%
source marking of their products by year-
end. .

Chairman of the grocery indus-
try’s UPC Council, " John Strubbe. of
Kroger Co., in Ohio, gave a more conser-
vative estimate of 65%. In the beginning,
however, he was a bit more skeptical,
“It’s going much better than we expected
in terms of source marking and in terms
of the amount of equipment being offered
by responsible computer companies.
When we started this effort we weren’t
even sure there’d be one company offer-
ing equipment. Now there are eight or
nine.”

Everyone involved with the pro-
ject was happy. Excepting Sen. Frank E.
Moss (D-Utah), chairman of the Senate
Subcommittee on Consumers, that is,
who had asked President Ford’s Econom-
ic Summit Conference to “investigate the

- potential inflationary effect of this sub-

stantial investment at a time of high inter-
est rates, tight money, and marginal
profits.” He was concerned that the costs
to the grocery industry for implementa-
tion of theé code would run as high as $3
billion, and would then be passed on to

the consumer.
—Lauren D’Attilo
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he Innovator sets the
standard with perfect vision.

In the 1970's we developed a system to
provide data independence——before there
was such a thing as a relational data base.

Next, we introduced a high productiv-
ity programming language for develop-
ing applications in an on-line data base
environment—before there was such a
thing as a fourth generation program-
ming language.

In both cases we anticipated a trend,
and delivered a product to meet a need
before it was even defined by the
industry.

We didn’t just stop there.

We recognized the importance of max-
imizing worker productivity at a time
when others were concerned about the
high cost of machines. That's why we are
the first to present an integrated series
of products that use the same language.

We identified the need for a high vol-
ume product for VAX machines—while
most still considered the DEC-VAX
equipment only for low volume, low
capacity applications.

We saw the necessity of having many
machines working in coordination and

developed our family of networking
products to support this trend. '

" We realized the requirement for true
distribution of data, so we carefully inte-
grated data communication capabilities
with our data base software. '

By listening to our users, we antic-
ipated the growing importance of
24-hour-a-day access to data. As a
result, we now offer the first nonstop
data base.

Today, while others are busy putting
labels on our innovations, we are quietly
moving on to our next innovation. And,
that’s the proper plan for the world
leader in advanced systems software. -

How can you be sure that your com-
pany will be ready for the challenges of .
tomorrow? Call us today.

1-800-336-3761
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© 1984 Software AG of

North America, Inc.

ADABAS and NATURAL

are trademarks of Software AG
of North America, Inc.

DEC and VAX are registered

trademarks of Digital
Equipment Corporation. DM1115
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IDMS/R
1s proving to be what
most people expected it to be:

Simply the best.

For nearly a decade, in survey after survey of the data processing com-
munity, one database management system was consistently rated first in user -
satisfaction—IDMS. - .

, So when we announced IDMS/R in April of 1983, expectations naturally
were high for a versatile database management systerm that would combine the
ease-of-use of a relational architecture with high performance.

That was the promise we made. And that, in fact, is the product we've
delivered. ' |

With IDMS/R, people whose only data processing experience is an encour-
aging “you can do it” from the dp department are finding themselves able to create
their own customized applications. They’re doing it quickly, easily and, best of all,
mdependently. And that comes as a welcome relief for overburdened dp personnel.

As for complex, high-volume production applications, IDMS/R is without
peer. With an exclusive Cullinet feature called “Relational Fastpath! data pro-
cessing can tune the database and thereby benefit from a dramatic boost in per--
formance. Moreover, IDMS/R has the most sophisticated back-up and recovery
capability of any dbms—an absolute must for on-line applications. ~

The And when one considers that IDMS/R is the cornerston
@@H&pﬁ@é}@ of the only information management system available today
- S@fW&E@ that fully integrates database, applications and decision support
. software, choosing a relational dbms becomes a very simple
SQE-@@@@@ decision. '
 Decision Support To attend a Cullinet Seminar, phone, toll-free,
| Applaations1.800-225-9930. In MA, 617-329-7700. -

C ].1 ] t
- We understand business better than
any software company in business.

© 1984 Cullinet Software, Inc., Westwood, MA 02090-2198
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LOOK AHEAD

AT&T EYES DRI After months of worklng together on Un1x
s e e *,‘;appllcatlons software, American Telephone &
| Telegraph is negotlatlng with Dlgltal Research
| Inc., Pacific Grove, Calif., to acquire that
| company outright or to buy a s1gn1f1cant part of . | .
| it. Inside sources say that the two companies have L
| found their current joint venture to be quite :
,jdgcomfortable ‘and that working together as one A
. ;company would solve a lot of problems., AT&T needsfguV”
| to have a stronger presence in appllcatlons o
3gitsoftware wh11e DRI needs the kind of f1nanc1a1 .

]

| oA STANDARDS -

| ‘As the 1nternat10nal debate on'a'common networklngfff;?
| POWWOW '

1standard ‘heats up, is the office automatlon « ,
;equlvalent of the MAP standard now on the way’ Ten
~of America's largest 1nternat10nal computer*“
_suppliers have been invited by Bull, the

'fnatlonallzed French computer company, to a major
workshop on open systems 1nterconnect10n (0SI)
standards to be held in Paris Dec. 12. Among the [
 likely attendees are Honeywell AT&T,,Xerox, DEC,}xi{gj
E ~“Hew1ett Packard, Sperry, and Burroughs., e

ir [Germany s Slemens,f
;Holland‘s PhlllpS and Italy s Ollvettl--commltted

;cOmputer alded englneerlng workstatlon market.
lHewlett-Packard will introduce next spring a CAE
system based on its 32-bit 9000 workstatlon,'
though the spec1al software for des1gn1ng chlps
.| and other electronic components won't be avallable
"H{untllylater in the year. The early HP software

= NOVEMBEH;,,1,5"-:‘934»‘; 3



LOOK AHEAD

OPTICAL DISK

PHILIPS TO
REVAMP DP

RANDOM DATA

SYSTEM FOR IRS

"RUMORS AND RAW

will offer schematic tools only; with the more
advanced CAE features such as timing verification
and logic simulation not appearing until 1986.

'Wall Street analysts Laura Conigliaro and

Christine Chien at Prudential Bache add that DEC's
new desktop VAX will also be adopted by oems as a
CAE workstation machine, adding to the woes HP may
cause the trio of red-hot Silicon Valley CAE
startups, Valid Logic, Mentor Graphlcs, and Daisy
Systems. ;

Northern California tax returns sent to the local
Internal Revenue Service office next year will be
scanned and stored on an optical disk system from
Integrated Automation, Berkeley, Calif., as the
first part of a nationwide switch to the optical
storage of returns. If successful, the $3.7
million deal for the first box may be repllcated
for the other nine IRS offlces.

After years of corporate indecision, Philips is

finally reorganizing itself in the hope of getting
its computer and communications operations to work
together. Starting in January, Philips will merge
its data systems division, which sells its dp and
office hardware and software products, and its
telecommunications division, which produces. the
private networking products like PABXs and local
area networks. This corporate move follows Philips
stated intention to bring computer and
communications technologies together under the
banner of Sophomation, the Dutch company's dp and
OA networking concept. The company realized it is
losing ground in the marketplace and must cut
through its bureaucracy.

The American Civil Liberties Union is going to try
to reverse a last minute decision by Congress to
make it a crime to break into a government
computer system. . . .Watch for Verbex Corp.,
Bedford, Mass., to bring out a continuous speech
system at this week's Comdex show. The Series 4000
machine, which will sell for less than $5,000 in
oem quantities, will maintain a 100-word fixed
vocabulary and be designed for controlling other
machinery and entering data in noisy industrial
environments. Verbex's original Series 3000
system was priced at $24,000. .. .Several major
vendors are looking into ways of using the new
cellular radio technology as a transmission
vehicle for data from portable computers. Salesmen
with portables would be able to exchange data with
a mainframe without having to leave thelr cars.
Introduction is a year away.
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_INTRODUCING
THEVAX 8600 SYSTEM.

Your applications can doex-
actly what youwantthemto on
Digital's new VAX™ 8600 com-
puter system. They can expand.

User population canin-
crease. Scientific problems can
become more complex. Trans-
action volume canintensify. And
data storage requirements can
grow exponentially.

The VAX 8600 system gives
you unprecedented capacity for
applications growth. It's the first
of anew generation of large
scale VAX processors, with
memory expansion to 32 million
bytes and online storage upto
160 billion bytes. Yetthe VAX
8600 system maintains com-
plete architectural compatibility
with every other VAX processor

MicroVAX ™ system. Every sys-
teminthe family gives youthe
same VMS™ operating system
software, with the same set of
proven developmenttools, com-
munications options and data
management facilities. Quite sim-
ply, there’s not another computer
family inthe world that can

match the growth path you get
with Digital’s VAX systems.

YOUGETUPTO

4.2 TIMES

THE PERFORMANCE.
We've engineered the VAX

8600 system to deliver more

than four times the processing

speed and performance that the

industry-standard VAX-11/780 sys-
temis known for. We've achieved

- including the new desktop-size this performance increase

through the use of ECL gate

array technology and several ad-
vanced engineering techniques.

Specifically, the VAX 8600
systemincorporates four-stage
pipelined processing thatin-
creasesthroughput by allowing
the system to execute onein-
struction while it simultaneously
decodes a second, generates
anaddress forathird and

fetchesafourth. There'salsoa

floating point accelerator that

speeds floating point operations.
Even with all its power, the

- VAX 8600 system conserves

floor space. The CPUffitsinto the
same size cabinet asthe VAX11/
780 CPU. Power consumption
and air conditioning require-

‘ments are similar, too.

VAX 8600 SYSTEM HIGHLIGHTS

MAXIMUM MAIN MEMORY SIZE 32 Million Bytes
MAXIMUM STORAGE CAPACITY 160 Billion Bytes
MAXIMUM COMMUNICATIONLINES 512 plusLocal and Wide Area Networks

PROGRAM ADDRESS CAPACITY 4 Billion Bytes

BUSSUPPORT Availabilityincludes6 UNIBUS,™2SBI, 4 DR780,3Cland4MASSBUS™

PHYSICAL DIMENSIONS 60Y2" x73Y2" x30"

POWER CONSUMPTION 6.5KW (10 KVA)

AIR CONDITIONING REQUIREMENTS 22,200 BTU/hr

ACOUSTICLEVEL 60 dBA

© Digital Equipment Corporation. Digital, the Digital logo, VAX, MicroVAX I, VMS, VAXcluster, ALL-IN-1, DATATRIEVE, DECnet, UNIBUS and MASSBUS are trademarks of Digital Equipment Corporation.
SNAisatrademarkof International Business Machines Corporation.
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VAXCLUSTERS
LET YOU SHARE

THE WEALTH

OF VAX RESOURCES.
Thelarge-scale storage and

multi-user support you get with

~ Digital's VAX 8600 system can

beincreased many times over
with VAXcluster™ systems. This

ter using a VAX 8600 system as
acompute server. ’
The wealth of resources

‘availableto all VAX systemsin-
cludes VAX Information Architec-"

ture, which offersa CODASYL-
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multiprocessing capability,
which s uniqueinthe industry,
lets you combine the resqurces
of several VAX processors and
manage them as a single sys-
tem. VAXcluster systems en:
hance dataintegrity andin-
crease system avalilability, with
complete user transparency.
VAXcluster systems can be
configured with upto 16 proces-
sorsand storage serversina
variety of combinations. You can
boost computing power inan ex-
isting VAXcluster configuration
by adding a VAX 8600 system.
Oryoucan buildanew VAXclus-

compliantdatabase - VAX
DBMS; and arelational database
-Rdb/VMS. This software,
together with the RMS hierarchi-
calfile manager which s part of

" the VMS operating system, can

all use the DATATRIEVE™ user-
friendly query language. And

they all benefit froma Common
Data Dictionary that eliminates

-data redundancy and permits

record-, field- and user-specific
security controls. What'smore,
you can automate your office
with Digital's ALL-IN-1™ software.
AlIVAX systems give you a
complete set of program debug-
gers, editors, and screen man-

et
b
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‘agement utilitiestoworkwith.  the SNA™ gateway.
You have a choice of 15 program-
ming languages. And you can
combine different languagesin
asingle applicationthroughthe
common calling standard.

The VAX 8600 system s en-
gineered for the reliability your
large-scale applications require.
Self-diagnosticintelligence
simplifies maintenance.

BESTENGINEERED
MEANS ENGINEERED
TOAPIAN.

The VAX 8600 system, like
all Digital hardware and software
products, is engineered to con-
formto an overall computing
- strategy. Thismeans our sys-
tems are engineered to work to-
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INEERED

ENG, gether easily and expand eco-
FOR COMPATIBILITY nomically. Only Digital provides
AND RELIABILITY. you with asingle, integrated

computing strategy direct from
desktop to data center.

" Forabrochure onthe VAX
8600 system, contact your local
Digital sales office. Or call 1-800-
DIGITAL, ext. 280.

THE BEST ENGINEERED
COMPUTERS "~
IN THE WORLD.

digiltiall]

Digital's VAX 8600 system is
compatible with every other VAX
processor. It can also work with
many other systems you may
already own. Digital's DECnet™
networking software links Digital
systems, users, files and appli-
cations over a variety of com-
munication devices, such as
Ethernet, leased lines, standard
telephonelines, and public wide
area networks. We offer proto-
cols for communication with non-
Digital environments, such as




CALENDAR

NOVEMBER

Systemotronica '84.

Nov. 22-30, Moscow. For more information contact Diissel-
dorfer Messegesellschaft mbH-NOWEA, P.0. Box 32 02 03, D-
4000 Dusseldorf 30," Fed. Rep. of Germany, tel. (0211)
4560-729, telex 8 584 853 MED D.

Los Angeles Computer Showcase Expo.
Nov. 29-Dec. 2, -Los Angeles, 'Calif. Contact the Interface

Group Inc., 300 Flrst Ave Needham, MA 02194, (617) 449-
6600

eral Manager, Commmunication Networks, P.0. Box 880, Fra-
mingham, MA 01701, or call (800) 225-4698 or (617) 879-0700.

Microcomputer '85. ,
Jan. 29-Feb. 3, Frankfurt, Germany. Contact Philippe Hans,
German American Chamber of Commerce, 666 Fifth Ave., 21st
fl., New York, NY 10103, (212) 974-8856.

FEBRUARY

DECEMBER -

Great Southem COmputer Show.

Dec. 6-8, Tallahassee, Fla. Contact Laurel Netzer, Great South-
ern Shows, 1222 Shacleton R4, Jacksonvxlle, FL 32211, (904)
743-8000. ,

Washington, D.C. Computer Sho,wcase Expo.
Dec. 6-9, Washington, D.C. Contact the Interface Group Inc.,
300 First Ave., Needham, MA 02194, (617) 449-6600.

DEXPO West (Sixth National DEC-Compatible Industry
Dec: 11-14,"Anaheim, Calif. Contact Natalie Kaye, Expoconsul
International Inc., 55 Princeton Heightstown' Rd., Princeton
Junction, Ny 08550, (609) 799-1661. ,

Fifth Generation and Super Computers.

Dec. 11-13, Rotterdam, The Netherlands. Contact Fifth Gener-
ation and Super Computers Symposium 1984, c¢/o Rotterdam
Tourist Office, Stadhuisplein 19, 3012 AR Rotterdam, The Neth-
érlands, tel. (010) 14 14 00, telex 21228 vvvnl. ’

JANUARY

PC FAB Expo. :
Jan. 9-10, Orlando, Fla. Contact Frances Stewart, PMS Indus-
tries, 1790 Hembree Rd., Alpharetta, GA 30201, (404) 475-1818.

Asian Aerospace Epr & Conference.
Jan. 18-22, Singapore. Contact Gerlad Kallman, Kallman Asso-
ciates, 5 Maple'Court ‘Ridgewood NJ 07450, (201) 652-7070.

Commumcatlon Networks Conference & Exposition.
Jan, 28-31., Washmgton, D.C. Contact William R Leltch Gen-

1985 Office Automation Conference (OAC '85).

Feb. 4-6, Atlanta, Ga. Contact Marty Byrne, ‘American Federa-
tion of Information Processmg Societies Inc., 1899 Preston
White Dr., Reston, VA 22091 or call (703) 620-8940.

- APAC '85.

Feb. 11-14, Riyadh, Saudi Arabia. Contact World Computer
Graphics Association Inc., 2033 M St. Nw, Suite 399, Washlng-
ton, DC 20036, or call (202) 775-9556.

1985 IEEE International Solid-State Circuits Conference,
Feb. 13-14, New York, N.Y. Contact Lewis Winner, 301 Alme-
ria Ave., Coral Gables, FL 33134, or call (305) 446-8193.

AFIPS-ASIA '85.

Feb. 14-March 2, aboard the Mv Worldwide Expo, to Japan,
Taiwan, Hong Kong, Singapore. Contact AFIPS, 1899 Preston
White Dr., Reston, VA 22091, or call (703) 620-8926.

International Computer Graphics Users Show and Confer-
ence (CGU’85).

Feb. 19-21, London, England. Contact World Computer Graph-
ics Association Inc., 2033 M St. NW, Suite 399, Washlngton, DC
20036 (202) 775- 9556 :

INFO/Central.
Feb. 20-22, Chicago, Ill. Contact Show Manager, INFO/Central,
999 Summer St., Stamford, CT 06905, or call (203) 964-8287.

Computer Busmess Graphics.

Feb. 20-23, Ft. Lauderdale, Fla. Contact Carol Every, Industry
Representative, Frost & Sullivan, 106 Fulton St., New York, NY
10038, or call (212) 233 1080. »

MICAD'SS.
Feb. 25-March 1, Paris, France. Contact World Computer

- Graphics Association Inc., 2033 M St. NW, Suite 399 Washing-

ton; DC 20036, or call (202) 775-9556.
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Nobody puts ideas on paper so many ways.

If you're using your printer with
a personal computer, you probably
need one that can handle a variety
of functions. :

At the same time, the price
should be in line with the computer
itself. Low. '

The pint-sized Dataproducts
printer in the picture costs about as
much as one good software package.

It prints spreadsheets, graphics
and illustrations, labels, multi-part
forms—even lettersthatlooklike they
were typed.

Dataproducts computer printers.

But let’s say you're running a
big computer and it's hundred-page
reports you need. Pronto. Or docu-
ments by the millions.

The printer on the right finishes
a full computer printout page in less
time than it takes to sneeze. At 2,000
lines a minute, it prints much faster
than you can see. Three shifts a day.
Year after year.

In between these two special-
duty Dataproducts printers are
whole families of other Data-
products printers—daisywheel

CIRCLE 12 ON READER CARD

printers, non-impact printers, high-
security printers for the government,
and more.

In fact, we make more different
kinds of computer printers than any
other independent printer company
in the world.

Very likely we make one that
fits your needs exactly.

Writeusat 6200 Canoga Avenue,
Woodland Hills, CA 91365. Or phone
(818) 887-3924. In Europe, 136-138
High Street, Egham, Surrey, TW 20

9HL England.




Productivity. For years
businesses have tried to
define it, refine it, unleash
its incredible power. Then
in 1966, the SPSS® Informa-
tion Analysis System came
along. And suddenly, busi-
- nesses could get their hands
on critical information
T faster, changing
the pace of pro-
duct1v1ty forever.

Ebﬂi E‘ﬂ - Butif you
. think SPSS Inc
M- has been quietly

"resting on its past

- software successes all
these years, think again.
Because we’ve taken our
latest SPSS release and
revised it from top to bottom
to create somethlng even
better. SPSS¥—a new,
extended batch system that

GOntacHthasSEOSY Whﬁm i 4@-{,1»;1.{%{1' flo
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PRODUCHTIVIN RAED

brings you all the advan-
tages of SPSS—including
report writing, statistics,
general data management,
color graphics option—and
much more. To boost your
company’s productivity like
never before.

AN EYE-OPENING
ARRAY OF NEW
AND IMPROVED
CAPABILITIES..

Extended file management
facilities.

‘Among its rnany new

features, SPSS¥ lets you

handle complex files simply,

and simple files with greater
ease. You can match moun-
tains of data from different
files. Combine, split, sort
and summarize with a few
simple commands. And

then convert your results
into high quality graphs and
reports —without any
programming experience.
Extended portability.

Like all SPSS Inc. products,
SPSS¥ is designed to run
on a wide variety of com-
puters. So as you add or
change hardware over
the years, you won't -
have to change soft-
ware or retrain your
people.

Extended efflclency L
Since SPSS* P
responds to simple English
language commands, your
people spend less time with
the computer, and more
time focusing on solutions.
Extended power.

With the power of SPSS*
behind you, multicolor pie




NOMHEHIGH

charts, bar charts and line
charts appear at your com-
mand. Ponderous summa-
ries and reports automatically
turn out presentation-
perfect. And complex SMF
and RMF performance eval-
uations become routine.

YETIT'S ASSIMPLE
TO USE AS EVER.

For all its improvements
over earlier releases, SPSS¥
i1s still every bit as conve-
nient as ever. It's
remarkably easy
to use,
allowing
g you to
N perform over
- 50 powerful statis-
tical procedures with little or
no programming. It’s easy to
learn; in fact, present SPSS

e
%,
.

users can start ,,/”’:/i"f/ professional user
using SPSS¥ e ‘ groups, technical up-
within minutes. \ ...~ dates and regular
And since SPSS¥ seminars.
doesn’t hog costly

CPU time, it’s equally
easy on your budget.

BACKED BY THE (-7

STRONGEST
SUPPORT IN THE
INDUSTRY.

Developed in collaboration
with McGraw-Hill, SPSS
Inc. manuals are considered
among the clearest and most
comprehensive around.
And, the most popular; since
1966, over a half million
copies have been sold. We
also strive to provide the
strongest ongoing support
program you could ask for,
through hands-on workshops,

ESIIPONER]

"~ _>RAISEYOUR

-~~~ PRODUC-
TIVITY TO THE

HIGHEST POWER.

To learn what the SPSS*
Information Analysis System
can do for your organization,
call or write for our descrip-
tive brochure today. You'll find
it very productive reading.

SPSS Inc.

444 No. Michigan Avenue
Chicago, IL 60611

(312) 329-2400

e

PRODUCTIVITY |,
" RAISEDTO L
THE HIGHEST POWER™
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Unprecedented system responsiveness makes " et
our XELOS" operating system the finest port of R
UNIX System 5.2 worth considering.

We've optimized the kernel to t'lke full advantage
of our unigue, register-rich 32-bit architecture. Giving
you high job throughput on our Series 3200 supermini-
computers. With data [/O throughput up to 40 MB/sccond.

XELOS runs on a full range of compatible, high-performance
hardware. With a friendly, simplified user interface called the
MenuMaker” And a strong family of application software for
office automation, decision support and data processing. All adding
up to a lm,hlv prodmtwc programming and multiuser environment.

So if vou're serious about the UNIX systein standard, why not go for th
finest: XELOS, from Perkin-Elmer.

o findd out more, call us toll-free. Or write to The Perkin-Elmer Corporation.

Two Crescent Place, Oceanport, N.J. 07757 In N.J. call (201) 870-4712.
w:‘? ;1, 71 f:%/

S \’;‘f‘\f\’?’\,m;

UNIX 52
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=N =L N =

CIRCLE 14 ON READER CARD

an®
et
T




MISSOURI, THE STATE OF

THE ART

Your Sept. 1 In Focus (p. 26) is offensive
to ‘a minority group, “simple country
boys from Missouri.”

To suggest that “out there in the
Ozarks somewhere, somebody will be us-
ing a number 10 tomato can and a string”
shows how out of date you are w1th cur-
rent backwoods technology.

Everyone knows a number 10 can
yields too much talker echo. They were
phased out through the *70s and current
technology is number 303 cans for local
distribution and number 214 cans for
long distance. Also, the string you cite
has been replaced by 20-pound test mono-
filament line.

Your magazine is informative and
usually current. Maybe your Kansas City

~ bureau chief needs a week in the Ozarks
to catch up

GORDON G. HILL

Maryville, Missouri

SWEET TALK

Frank Sweet deserves five stars for his ar-
ticle, “What, If Anything, Is a Relational
Database?” (July 15, p. 118). This article
should be required reading for all data-
base designers. I haven’t read such an ex-
citing and lucid description of any data
processing topic in years.  And it’s all

done in just four pages! i
o : JIM THOMAS
Programmer/Analyst
Royal Alexandra Hospitals
) Edmonton, Alberta

FAULT TOLERANCE

The “Rumors and Raw Random Data”
section of the May 1 Look Ahead (p. 10)
suggested that our NonStop TXP system
was not selling well and that Tandem had
lmproperly recognized revenue. Ne1ther
is correct.

* First, customer demand for the
NonStop TXP has more than met our ex-
pectations, both from within our installed
base and from new accounts, and demand

continues to grow. The TXP system cur-
rently ‘handles some of the largest and
most critical applications for on-line
transaction processing systems and, cou-
pled with Tandem’s recent price reduc-
tions for our NonStop 1+ and NonStop
II systems, enables Tandem to provide to
the entire transaction processing market-
place solutions - having excellent price-
performance.

Second, the suggestxon that we
acted improperly in recognizing revenue
is totally incorrect. We ‘conform to our
revenue recognition policy, whichis in
compliance’ with generally accepted ac-
countmg principles.

GERALD L. PETERSON
Vice President
International Marketing
- Tandem

Cupertmo, California

SOLO AND EASY

I would like to correct some information
in an otherwise excellent article on
“Front-end ~ Programming  Environ:
ments” (Aug. 15; p. 80). '

. 'The article states, ... the SOLO-
station handles only separately compila-
ble modules, rather than modules linked
with multiple CALL statements. It also
does not simulate mainframe data struc-
tures. Thus, it is the programmer’s re-
sponsibility to supplement CALLS or 1/0
statements with-stubs.”

First, an 1mportant feature of the
1116 sorostation is that an individual
module (or even-a program segment) can
be tested using the microscope-like Verifi-
er facility, without requiring that called
modules be linked together '

Second, while it is technically true
that the SOLOstatlon does not simulate
VSAM files, etc., per se, the sOLostation
does offer the capability to extract user-
selected records from a host data file and
transfer these data to the SOLOstation,
where it can then be used as input for pro-
gram testing.

Third, another feature of the

SOLOstation is that it automatically pro-
vides stubs (and user prompts or test data
attachment, by the way) for CALLS or I/0
statements, thus freeing the programmer
from the tedious task of generating and
then removing. stub routines .when the
called programs or data structures are not
yet available.:
JQHN WHITESELL
Director of Product Marketing
, " SOLOsystems Inc.
‘San Jose, California

QUICK PROTOTYPING

Quick prototyping with Unix as per-
formed by a skilled. practltloner isa _]oy to
behold.

. An original, multifaceted, subject
clasmﬁcatlon scheme created for the free
intra-Mensa (high 1Q society) expertise
sharing service languished for years be-
cause the processing was too complex to
ask volunteer PLI and FORTRAN ' pro-
grammers to do. Edits, sorts, massive ex-
tracts, and formatting were all necessary
to display its full potential for clustering a
subject with all the disciplines to which it
related. A casual mention of the long
cherished dream to the owner of a micro
with Unix resulted in one. hour. of his
work and a lovely demol! ‘

 Might it be p0551ble to 51mply re-
place a large, expensive, inflexible MIS,
which can only perform the operations
foreseen by its designers, with a database
plus one very.good Unix programmer
who could really respond rapidly to the
ever-changmg needs of top management"

' REBECCA C. PRATHER
Falls Church, Vlrglma

RENAISSANCE PERSON

I was cheered and buoyed by your editori-
al-in the Sept. 1 issue. I am-an operator
with a master’s in music, a long-standing
interest in the Renaissance, and a desire
for a job as a programmer/analyst, and -
your editorial spoke right to me. DATA-
MATION was recommended to me as the
best magazine on computing, and I read
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- However much you change, you're
going to need both office automation and
distributed data processing. Fortunately,
one company gives you
both in a single system.

- Hewlett-Packard’s

HP 3000 is a fully com-
patible famlly of compu-
ters, ranging from a new
system that handles as
few as two users to a dis-
tributed mainframe that
connects up to 400. You
~ can run the same soft-
ware right up the line.

And our systems
can change and grow as
you do. When you’re ready for upgrades
and additions, you simply plug your exist-
ing programs into the new systems. No
recomplllng No t1me and money wasted

The HP3000 compu

‘on conversion.

A small, but mighty, addition.
The new HP 3000 Series 37 Office
Computer, the latest
member of the family,
puts the power of the HP
3000 within the reach of
smaller budgets.
- So now you can
 afford to give your branch
offices and departments
their own systems. And
they’ll still remain part
~of your overall DP pic-
ture with links to other
systems.

In the office, the HP
3000 is the heart of our Personal Produc-
tivity Center. This integrates the informa-
tion people need to get their jobs done
more productlvely



ler.One family fitsall.

It provides an interface for a wide
range of workstations, peripherals and
personal computers, including our
‘Touchscreen Personal Computer and The
Portable, as well as IBM PCs. And it allows
them to interact directly with the HP 3000.
So your people won’t have to learn DP
commands.

You’ll communicate better with
HP AdvanceNet. ) /

Our communications go well beyond
this office network. With HP Advance Net,
they extend to links with other HP 3000s,
in the same building or on the other side of
the world. And to your mainframe compu-
ters, ours or IBM’s.

Currently, more than 10,000 HP 3000
systems are working in networks so effec-
tively that our communications were voted
#1 in a national survey.

A Datapro poll also rated our service

#1. So you get more than office automation
and data processing in a single system.
You get all the support you need from a
single company.

For a demonstration of the single solu-
tion for both sides of your company, contact
your local HP office listed in the white
pages. Or write for complete information to
Susan Curtis, Hewlett-Packard, Dept.
004203, 19055 Pruneridge Ave. Bldg 46T,
Cupertino, CA 95014.

'In Europe, write Michael Zandwuken
Hewlett-Packard, Dept. 004203, P.O. 529,
1180 AM Amstelveen, The Netherlands

We'l fit you no matter how much you
change over the years.

Productlwty Not promlses.

@'0 HEWLETT

PAC KARD

BD02430
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LETTERS

each issue very carefully. I consider it an
important part of my ongoing education.
ANN RUSSELL

New York, New York

CRAY AND UNIX

I very much enjoyed the t1me1y and well
researched articles on Unix in your Aug.
1 issue. There was, however, an inaccura-
cy on page 97, regarding Unix and the
CRAY-1 computer. Dennis F. Barlow and
Norman S. Zimbel report in “Unix—
How Important Is 1t?” (p. 90) that “Cray
and Sperry offer Unix on the Cray-l and
Series 1100, respectively.” This is not ac-
curate. We do not currently support Unix
on any CRAY system. We are, however,
developing an operating system for the
CRAY-2 that is based on AT&T’s Unix Sys-
tem V. .
KENNETH JOPP
Cray Research
. Minneapolis

ANYONE FOR PFISTICUFFS’

In “The PBX: What Matters; What
Doesn’t” (Aug. 1, p. 121), George M.
Pfister states that “completely nonblock-
ing architecture is practically impossi-
ble,” and he goes on to say that a large

system of 2,000 to 4,000 lines “would re-
quire a Cray processor to control the
system.”

Pfister then picks Rolm as one of
two manufacturers that meet his criteria
for PBX vendors.

On pp. 138 and 139 of the same
1ssue, Rolm claims to have a 10,000-user
PBX that has “no blocking at any tinie,
ever.” > There seems to be a slight contra-
diction evident here.

RICHARD SIMMONS
o Dallas

BETTER GRADS?
David Feinberg (Reader’s Forum, Aug.
1, p. 167) hit the proverbial nail dead cen-
ter with ‘his. comments on educational
quality in the computer arena today. In

our surveys of data processmg managers

(as a means of improving course content),
the majority seem to echo Feinberg’s sen-
timents regarding a need for greater em-
phasis .on  system fundamentals. Too
many students, they say, are capable of
writing perfect structured COBOL, for ex-
ample, but haven’t the slightest inkling of
how to accomplish a dump analysis when
a nontrivial bug appears:

We would like to assure Femberg

“Your Honor, please take into account that these crimes were all committed
prior to the law-and-order backlash.”

that Troy State University is just one of a

growing number of institutions in the

South that have taken steps to turn out

well-rounded computer graduates who

can just as easily analyze a hex dump or

write an assembler macro as they can
code an application program.

F.H. (BUZZ) WOOD

Chairman

Computer and Information Science

Troy State University

Dothan Alabama

MORE ON BENCHMARKING

We read with interest the April 1 News in
Perspective article on supercomputing,
“Cray and cDC Meet the Japanese” (p.
32). & o o
‘ We agree that the data thus far in-
dicate that the Japanese computers run
roughly the same as the X-Mp. However,
with regard to benchmarking and work-
load characteristics on the machines, the
Benchmarking Section of the Computer
Research.and Applications Group at Los
Alamos National Laboratory has a con-
tinuing pro;ect to define a characteristic
workload for our supercomputers. .

‘We are now collecting usage sta-
tistics on the large codes that run on these
supercomputers. Based on the results of
the study, we will include additional
codes that represent this workload in-our
expanded benchmark code set. Using this
expanded set, we hope to benchmark both
vector and parallel architectures, Ameri-
can and Japanese, and to relate the results
we obtain to our present and future needs
at Los Alamos.

Those persons who urge potential
users of supercomputers to assemble their
own set of relevant applications codes are
quite correct; workload characteristics
may vary widely from one installation to
another. ,

It is therefore essential that some-
one else’s benchmark results not be used
to predict one’s own future reeds.

ANN H. HAYES

MARGARET L. SIMMONS

Computer Research and Applications
Group

Los Alamos National Laboratory

. Los Alarmnos, New Mexico

CORRECTIONS

Apparently, we’re not on a first name ba-
sis with the new head of Citibank: in our
Aug. 1 News In Perspective story on Citi-
bank (“Citi’s Techno Boss,” p. 32), we re-
ferred to John S. Reed by hlS last name
only.

In “New Life for FORTRAN" (Sept.
1, p..166) we unaccountably moved -au-
thor Gerald M. Berns’s company, Science
Applications Inc. The correct address is
2361 Jefferson Davis Highway, Arling-
ton, VA 22202.—Ed. ‘
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ACCES unifies the Ethernet Game

with the most co

preh

nsive

network software in the field.

Now you can access information or standards can easily integrate ACCES
applications across a network of different Network software and supporting
computers from different manufacturers. hardware in a very straightforward
You no longer have to learn commands manner — saving development time
particular to specific hardware or and operational dollars.

Designed for Multi-Vendor

‘ Networks. From inception, the ACCES
Beyond Connectivity. Your growing Network Products were designed for
need for sophisticated computer com- multi-vendor and multi-operating system
munication goes beyond “connectivity,”  networks based on industry and inter-
beyond simply plugging a lot of national standards. ACCES products don’t
equipment into the same cable. Today’s rely on the operating system to provide
computer communication means process  protocol services. Protocols and operating
to process interaction — not just terminal systems are separated from each other to
to processor connection. ACCES takes increase portability and '
your processors and peripherals from a to anticipate protocol evolution.

operating systems. That’s the idea behind
the ACCES Network Products from ACC.

state of isolated operation and creates one
large distributed computing resource.

incorporating industry
and international i

More Networks and More Processors.
ACCES encompasses all layers of the OSI
Easily Integrated. OEMs looking model in a strictly layered approach,

for layered protocols and end users including:

Popular network controllers

from ACC and other vendors for
Ethernet, IEEE 802.3, HDLC, X.25,
ARPANET, and DDN networks.

Support for Multibus, UNIBUS, Q-Bus,
VERSAbus, VMEbus, and IBM

Industry standard protocols
such as XNS, TCP/IP, and a
commitment to ISO protocols.

 Application level network services
which include file transfer, file
maintenance, file access, and virtual
terminal service.

» Proven operation on Digital’s VMS,
IBM’s VM & MVS, Data General’s AOS,
Charles River’s UNOS, Apollo’s
Domain, and UNIX operating systems.

True Distributed Processing. ACC has
focused on creating a single integrated
system —. a system designed to
incorporate today’s protocol standards
and to provide for tomorrow’s
advancements in distributed processing
technology and techniques.

As your networking requirements
become more sophisticated, you need
more sophisticated solutions.

Make a call for multi-vendor network
harmony. Make a call for unity.

Advanced Computer
Communications
720 Santa Barbaré St.

Santa Barbara, CA 93101
TWX 910 334-4907

(805) 963-9431
CIRCLE 16 ON READER CARD
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Four-Phase is helping more than
2000 DPmanagers win the productlvlty game.

Now its your turn.

It's easy to win the distributed infor- COBOL—Indusﬁry standard COBOL

mation processing game when you is used to write programs for handling
play it with the Series 4000 from Four- keyboard-entered data and general Four-Ph first o
Phase. The Series 4000 is an inte- batch processing. our-Phase was the first company

to introduce the integrated approach
to multifunction distributed proces-
sing. Today, there are more than
15,000 installed Series 4000 systems,
helping people like you manage

If your end-users are like most these ~the information needs of over 150,000
days, they're clamoring for their own  end-users. And every machine is

personal computers. We play that = Dacked by our Customer Support
. - Operation and over 1,000 field service

A people to provide continuing support
7)) and reliability at every level.

grated, growth-oriented system
designed to communicate within your
IBM environment. No other vendor
gives you so many functions for so
many years at such affordable prices.
In the distributed processing arena,
that’s the way to score points with
both end-users and top management.

Yew wim tihe DIDP gEane
witdy wefivERe

[ s ye]

Four-Phase customers have been
winning the DDP game for years.

Four-Phase provides one of the most
impressive and complete collections

The action starts with the

of software ever offered from one Multifunction E . You can, too. To find out how, call us
i . ultifunction Executive.
company. Our packages make inte- The key to the Series 4000 game plan | today at 1-800-528-6050, ext. 1599.
grating Four-Phase computers remark- is the Four-Phase Multifunction Execusive || In Arizona, call 1-800-352-0458,
ably easy. And guarantee a logical (MFE). This :‘uffq“e a:hd mr&zﬁ‘l ti°°““'°l | ext. 1599. For a free poster of this
program monitors each multifunction : . :
grow,th path for years to come. terminal in your system. Its ability to run illustration, write to us at 10700
Here’s just a sample of what we multiple software programs allows your NOl'th De Anza Blvd., M/S 52-6A9,
rovide: users to perform 16 different tasks from Dept. P, Cupertino, CA 95014.
P . . any terminal on the system. And each of Ij ’ P ’ N
Interactive processing: VISION®— your users can access all of our software
1 saat cka, ith one k ke. Ye

For Creatmg custom apphcanons from l[;aaxinglﬁjnwéisa?;ztesysf:ce:sinoucfe;_ VISION, FOREWORD and Multifunction Executive are registered
Order entry to transaction prOceSSing, bili p § cap: trademarks of Four-Phase Systems, Inc. MOTOROLA and (%)

. . . Y ty and control. are registered trademarks of Motorola, Inc. Four-Phase and the
It prOVIdeS a hlgh leVel Of functlonahty Plus, MFE dynamically allocates selected Four-Phase logotype are registered trademarks of Four-Phase
that can be use d in any diStl'ibut e d peripherals so that each device can be used . Systems, Inc. GMS/1V is a trademark of Four-Phase Systems, Inc.

by more than one program. The result—

environment. And VISION is easier MEFE eliminates the need for multiple proc-

and faster to program than COBOL. essors, duplicate terminals and other
. ® peripheral devices at installations that
| Word processing: FOREWORD"®— : require concurrent execution of software.
/ Our powerful shared-logic word proc- \ ))

essing system allows text to be entered,
stored, edited, distributed and-printed. .
| ’ ’ P game, too. Because at the flick of a

Graphics—For business graphics, the  switch, our multifunction terminals
Graphics Management System suddenly become stand-alone PC's.”
D, (GMS/IV) gives you an easy way  So now you can give your

to condense and conceptually  ysers the distributed processing
present data that’s easily capabilities they need, AND
understood by dec1s1on the personal computers they
makers. want. All in one integrated

system.

MOTOROLA
Four-Phase Systems
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ILLUSTRATION BY DORIS ETTLINGER

RebeccaS Barna Editor-

EDITORIAL

WH|CH M ASTER © .| Several years ago a friend was offered one of those food processors that
2 . threatened to become standard equipment in the bourgeois kitchen. He .
MANOR MACHINE' S turned it down—drcer, french fry blade, dough kneader, and all. “I’d rather
have a cook,” he said, reminiscing about that once ordinary and very human
aid to middle class dining.

Now, the food processor does what used to be done by a salaried hu-
man being. Aha, shrieks the Luddlte, automation puts another body out of
work!

But the logic doesn’t bear out. Professional cooks had vanished from
the American home at least two decades before Cuisinarts and Robot-Coupes
began “replacing” them. It was the apparent dignity of alternate jobs in fac-
tories and retail stores that made the cook extinct.

But now those faotory jobs are under threat. It all seems part of the
same apparently inevitable story—cheaper labor is irresistible, whether sup-
plled by nonunion workers in the sun belt, by hungry populations in emerg-
ing nations, or by automation.-

The widely praised pact between General Motors and the United
Auto Workers suggests that some progress is being made: the contract sets
aside a billion dollars to retrain workers who lose jobs to machines. But Har-
ley Shaiken, an automation expert who teaches at MIT, says that “In essence,
GM has paid a billion for an unlimited license to automate and outsource.”

Automation, particularly in the form of machines that do work that
could not be done without them, is certainly inevitable. But how our soc1ety
responds to automation is as yet largely unknown.

David Noble, an historian of technology, a curator of machlne tools,
and an MIT professor, suggests that we should have known all along that
technology was going to come out badly for blue-collar workers. His contro-
versial new book goes to great lengths—IOO 000 words—to prove a point
about technology: that it is not the neutral, value-free institution that so -
many technologists believe it to be. Instead, says Noble in The Forces of Pro-

~ duction: A Social History of Industrial Automation, technology follows the in-
terests of those who pay for its development. This doesn’t come as a
complete shock; in an essentlally market-driven economy, it seems only
natural.

Noble is convincing when he shows how the career paths of certain
MIT scientists helped determine the specific directions in which numerical
control manufacturing systems have developed. But he’s less convincing in
his suggestion that labor saving devices are really labor controlling.

~ Nonetheless, Noble has brought technology to the attention of people
who usually manage to igniore it. His book was published by Alfred A.
Knopf, a house whose imprint lends almost automatic respectabrhty With
all its reviews by big name critics, the book may well be one of the very few
dealing with the application of high technology to Amencan business that
will be read by nontechnical types. ,

.They are in for a stiff read; .the book’s academlc, closely argued tone
may put people off. But those of us in the computer business could be in for
some tough questions. Historian Noble is most comfortable when he uses
class antagonisms to analyze how society functions, how it divyies up the
hard work, how it parcéls out the income. His argument is that technology
does not lead; instead, it is led. It has developed to serve the desires of the al-
ready powerful, to concentrate control, and to lessen workers’ ability to dis- .
rupt production. According to Noble, automation, having been created at the
behest of owners and managers, is bad news for the blue-collar worker. ‘

Noble offers a politically loaded analy51s but no solutions. But if his

~conclusions make us think twice before lightly bandying the term “industrial
revolution,” he will have performied job enough. :
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~Oddly enough, most offices
are better equipped for the future than

the people whowill create it.

The MIT Museum



According to recent reports, this last year, businesses spent
over $10.5 billion successfully automating America’s offices.

Meanwhile, do you realize what many of the scientists
and engineers are using to design and develop America’s
new products?

Hand calculators.

Which is just preposterous. . !

Especially now that there’s
computer-aided analysis software
designed specifically to do what all
teChnical professionals Spend most = The evolution of scientific tools.
of their time doing: analyzmg data.

It’s called RS/I™* And it’s from BBN Software Products
Corporation.

RS/1 is fully capable of making technical professionals
4-5 times more productive. Which in turn, will allow them
to create considerably better, considerably more reliable
new products. In a fraction of the time it now takes.

And it will do so without turning them into hackers.
RS/1 works like a research assistant. Not a computer.

Lest you doubt the significance of RS/1, we would
hasten to point out that a single copy of RS/1 running
on a single computer has already saved one company over
$7 million. In one plant. In one year. Without any additional
investment in new equipment. They did it simply by allowing
their technical professionals to explore alternatives they
never had the time to before.

And if you think RS/1 may be something you should
look into in the future, you should know that many leaders in
American industry are already using it
to get their new products out into the
marketplace faster.

Don’t expect them to tell you
about it, though. They’d just as soon
you continue spending your money
‘, , only on getting your letters out faster.

o For information on RS/1, call
T e popar . toll-free 1-800-251717.

BBN Software Products CorEration

One Alewife Place, Cambridge, MA 02140
A Subsidiary of Bolt Beranek and Newman Inc. m

. 9, - :
This one’s for the PRO 350/380, VAX and PDP-11 are trademarks of Digital Equipment Corp
PRO 350/380. RS/1 is a trademark of Bolt Beranek and Newman Inc.

CIRCLE 19 ON READER CARD



UPSTARTS
OUTSHINE
THE STARS

The personal computer, in its
many guises, is taking most of
the glory away from traditional
minicomputers.

by John W. Verity

Driven by strengthening user interest in
office systems and workstations, the per-
sonal computer continues to gain impor-
tance at the expense of the traditional
minicomputer. More than ever, new ap-
plications are being written for micros
rather than minis. What’s more, the IBM
PC has apparently become the main ele-
ment of that company’s low-end business,
working as a strategic vehicle for gaining
new customers for all product lines.

These and other important trends
were revealed in the 1984-85 Mini/
Microcomputer Survey conducted last
July by the stock brokerage firm Cowen
& Co., Boston, in conjunction with DA-
TAMATION. The survey is based on 6,264
unduplicated responses from individual
user sites in the U.S., who reported a total
of 26,778 minicomputers installed. As
with previous surveys in this series, the
respondent population is weighted heavi-
ly toward user sites where mainframes are
installed. Almost nine out of 10 respon-
dents, moreover, were end users, as op-
posed to oem/system resellers.

Among the special issues focused
upon this year were the emergence of
AT&T as a minicomputer and personal
computer supplier, the use of local net-
works, and corporate use of personal
computer software products. Additional-
ly, measurements were made of users’
loyalty to prime vendors, future spending
on processors and peripherals, and their
interest in the Unix operating system.

New users of small computers are
increasingly choosing micros as their en-
try vehicles to the small systems market,
which is not surprising, given the recent
boom in personal computer manufactur-

ing and marketing. The usage of worksta-

tions, measured explicitly for the first
time in this year’s survey, also took away
from minicomputer growth. Whereas five
years ago the eight-year compound annu-
al growth rate for minicomputer ship-
ments was measured at 23%; this year it
stayed at the same 16% level as last year.

The two vendors showing the
strongest growth in terms of purchases by
users new to the mini industry were Apol-

lo Computer Inc.,, Chelmsford, Mass.,
maker of engineering workstations, and
Altos Computer Systems, San Jose,
Calif., which makes microcomputers. In
terms of new users of small systems, the
office systems and workstations catego-
ries showed the most pronounced growth,
while the rate for traditional minis
dropped once again.

Despite the incursion of the per-
sonal computer, however, minicomputer
shipments during the year ending June
1985 should grow by 25% in dollar terms
compared with the previous year. This is
almost double the comparable figure re-
corded in last year’s survey, 13.9%, and is
attributable mainly to strength in the
oem/systems house segment of the mar-
ket. (These figures are adjusted for new
user expansion of the marketplace.)
Growth prospects for individual suppliers
relative to the overall average are a func-
tion of product positioning within the in-
dustry. Thus, traditional minicomputer
suppliers will see only nominal shipment
growth, small business systems suppliers
a 21% rate, office systems vendors 34%,
and workstation manufacturers 110%.

Personal computers, of course,
will far outpace the minicomputer in
terms of near-term growth: pcs should en-
joy a rise in dollar shipments of 63% for
the year ending June 1985, Cowen says.
In fact, in the context of the survey, pcs
will account for 32% of the dollars spent

The eight-year compound growth
rate of minicomputer shipments
has stayed at the 16% level.

on small systems by respondents from
July 1984 through June 1985, compared
with 27% recorded for the same period a
year earlier. ‘

Looking further ahead, however,
to the 12 months ending June 1986, a ris-
ing percentage of respondents indicated
that their minicomputer spending would
probably be less than during the previous
year. That fits a general long-term pattern
of moderating minicomputer shipment
growth foreseen in the past several years.
The slowdown is most pronounced at the
high end of the minicomputer spectrum
but is partially made up for in the low
end, where workstation and personal
computer business will be far more up-
beat. For instance, three times as many
respondents are planning to spend more
rather than less on personal computer
purchases in the 1985-86 period.

The rate of new sites joining the
ranks of personal computer users
dropped off dramatically, showing only
55% growth this year compared with
130% the year before, but it is still a sub-
stantial source of new business for ven-
dors, given the fact that many more
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~ SCENE FROM “ALL ABOUT EVE”/PHOTOTEQUE

billions of dollars are now involved. Ap-
ple Computer and Tandy Corp., two ear-
ly entrants in the pc business, - showed
new user growth rates markedly lower
than later arrivals like IBM and DEC. In
the corporate marketplace, IBM has estab-
lished a commanding lead of 58.4% of
first-time users, compared with Apple’s
7.4% and DEC’s 8.1%. Just two years
ago, Apple’s share of new users was
26.7%.

Once again, those respondents
buying pcs are turning more often than
not to centralized control of their buying
processes. Among organizations whose
annual revenues exceeded $250 million,
for instance, almost 70% said they cen-
tralized purchase of pcs. Among those
same respondents, 45% buy direct from
the manufacturer and 45% buy from in-
dependent computer stores.

In terms of sites, the independent
store is the primary channel of distribu-

tion to respondents, but in terms of units
purchased, the leading channel is direct
from a vendor. Sales through independent
stores were heaviest for portables from
Compaq Computer Corp., Houston. In-

dependent stores also figured heavily in

hardware maintenance, particularly in
the Apple and IBM-compatible segments
of the market.

While the reselling of personal
computers was present at only 9.4% of all
responding sites, sites whose primary sup-
pliers were Texas Instruments and Data
General showed particularly heavy activi-
ty, an indication that TI and DG are focus-
ing their attention on the value-added
reseller and oem channels rather than on
the more difficult direct confrontation
with IBM and Apple. :

As in surveys past, the availability
of quality software is by far the most im-
portant criterion cited by respondents in
choosing a personal computer vendor.

Following that are the issues of compati-
bility (a close second), product reputa-
tion, price, ease of learning, and memory
capacity.

Pc software purchases continue to
be limited largely to a small number of
popular packages. The 1-2-3 integrated
spreadsheet and database from Lotus De-
velopment Corp., Cambridge, holds a
commanding lead in popularity among
users of IBM PC-type equipment, followed
by Wordstar, dBase II, and VisiCalc, in
that order. For the most part, users tend
to rank the quality of packaged pc soft-
ware above that available for their mini-
computers. The ranking of™types of
applications run by users—word process-
ing, spreadsheets, etc.—are relatively
consistent across all major vendors’ lines.
Except in the case of DEC, whose users
spend more time on word processing,
spreadsheets are the leading application,
followed by word processing, remote ter-
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IN FOCUS

minal emulation, database management,
and graphics.

The heaviest actual use of the per-
sonal computer was found in educational
sites, where approximately 6.1 hours a
day were put in on each machine. The av-
erage across all pc sites was 4.8 hours a
day. The educational market continues to
grow, with an average of 29 machines
purchased at each such site (the overall
average was 16 machines per site). Apple
seems to have lost its lead in the educa-
tional sector in this survey population,
showing a 28% share compared with
IBM’s 38%.

One of the most notable trends
seen in the low-end computer market-
place is the ground swell of standardiza-
tion on the IBM PC and work-alike

Workstation suppliers are among
the most vulnerable to user
defections from their customer
bases.

products. No matter which vendor is
cited by users as their primary minicom-
puter supplier, they more often than not
list IBM as the primary supplier of person-
al computing equipment. In the context
of the survey, in fact, IBM is on the verge
of achieving a majority of market share
for sites with PcCs installed, Cowen re-
ports. The company shows a 48.7% share
of those sites, followed by Apple with
13.4%, DEC with 5.9%, Compaq with
4.7%, Hewlett-Packard with 4.1%, and
Tandy with 4.2%. Just three years ago,
Apple’s share of the sites was 42% and
Tandy’s 26.1%.

As for machines planned to be
purchased through the end of next year,
IBM was cited as the primary supplier at
55% of the sites, followed by Apple at
8% and DEC at 7%. In a related develop-
ment, DEC and Data General’s pc sales
seem to go mostly to their installed cus-
tomer base. Whereas IBM will ship 64.5%
of its PCs to respondents who don’t use its
minis, DEC’s and DG’s comparable figures
are only 7.5% and 7.7%, respectively.

Apple has apparently done well
with its Macintosh product. Of those
1983-84 Apple computer purchases men-
tioned by respondents, 42% of the units
were Macs and 34% Apple II class ma-
chines. Those two models account for
55% and 29%, respectively, of units
planned to be purchased through the end
of 1985. The more expensive Lisa ma-
chine, however, shows a small and
shrinking importance in Apple user buy-
ing plans.

Turning to minicomputers, the
survey found that the mix of technical vs.
business/commercial applications on
minicomputers is a source of continuing
strength for Digital Equipment Corp., the

BM
DEC; Sl
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';,-DEC

’*,DG DEC S

FIG.1
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FIG.‘ 3

MINICOMPUTER SELECTION CRITERIA

Query: Which of the following factors were most |mportant in your
- choice 01 amini vendor” e

~ PERCENTOF SITES

SITE ORIENTATION

BUSINESS/
COMMERCIAL

ECHNICAL/
SCIENTIFIC -

- little if any additional penetration of the

Each respondent asked to specify no more than three criteria

1983 SURVEY.

LEARNING/USE

leading mini supplier, in technical mar-
kets. This connotes, however, a disap-
pointing showing by DEC in the
faster-growing commercial mini market:
the Maynard, Mass., company showed

commercial sector and it continued to
rank below the industry average in sever-
al subcategories. DEC’s business contin-
ues, moreover, to be strongly dominated
by minicomputers and not by the faster-
growing personal computer.

AT&T, which formally entered the
merchant minicomputer market this year,
was found to have its strongest market
penetration in shops doing software de-
velopment systems, which follows from
the Unix orientation of its hardware. It
also showed strongly in education and
timesharing markets.

When asked about the availability
and quality of minicomputer applications
software packages, DEC and Hewlett-
Packard were most highly rated by re-
spondents; Perkin-Elmer and Sperry were
lowest. )

As in the past four surveys, hard-
ware reliability was named by users as the
most important factor in choosing a mini-
computer. This was especially true in
commercial and business-oriented users.
Technical and scientific sites were more
likely to name field support and prior sys-
tems compatibility as the key factors.
Other factors taken into consideration
were vendor reputation, availability of ap-

Tandem and Apollo users are
most heavily into networking.

plications software, and pricing. Users of
IBM minis most often cited vendor reputa-
tion as the main criterion in their choice,
while those using AT&T’s 3B machines
found the machines’ strength in Unix
most important. Wang Labs scored high
with users looking for a “full systems
line.”

Asked over the years if they ex-
pected to change primary vendors of
minicomputers, about four fifths of the
respondents have said no. This year was
no exception: 83.9% said no, 7.3% said
yes, and 8.8% (down from as much as
11.3% in previous years) said they were
seriously considering a switch. The ven-
dors most likely to see users leave their
fold, according to the survey, are Basic
Four, Datapoint, and Four-Phase.

IBM and HP seem to have the highest
loyalty among users, with only 9.1% of
their users planning or considering a
switch. Tandem Computers Inc., Cuper-
tino, Calif., however, this year showed
14.3% of its users planning a switch, up
dramatically from the 5.9% figure in last
year’s survey and a 0.0% rating in 1981.
Also vulnerable, according to this year’s
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School-Financial Office Management
~ Management System
Scientific Subroutine OFFICE/38 Text
Package Management
Sort/Merge Online Membership
Strategic Profit Model System
' _ Operator Communica-
Stg:;:;éﬁg d(i)tuery Lan tion Control Facility
Subscription Fulfillment OrIder Entry and
Trade Association nvoicing
Supermarket System-Host
Support
Surgery Reporting
(Patient Care System)

Fastdraft System Tape Library Control
File Transfer Program System
(FTP) Telephone Toll
Fixed Asset Accounting Data Coﬂeptlon-CentraJ
and Control Teleprocessing Network
Forecasting and Time Simulator
Series Analysis The Information Facility
FORTRAN - (TIF)
Thesaurus Retrieval
(STAIRS/VS) ,
Time Sharing Option
Extensions (TSO/E)

It none of these meets your needs

Whether your company is an industrial
giant or a cottage industry, if you have a
need for software, chances are IBM has a
software solution.

After all, we’ve been writing computer
software for more than 30 years.

Software for almost every industry and
almost every kind of application. From
manufacturers and banks to lawyers and
doctors. For our largest computers and
our smallest. ‘

Some IBM software helps you to take

care of basic business needs, such as
accounts receivable, inventory control or
sales analysis.

Other more specialized systems focus
on a particular industry. Do you manage a
motel? Run a construction company? Or
schedule a fleet of trucks? Ask us.

Most data professionals know IBM for
our sophisticated system-level software.
And high-productivity packages such as
DB2, a full-function relational data base.
And Information Center products that



Wideband Communica-
tion Program

Workstation Search
Facility (WSF/38)

Advanced Communica-
tion Facility/VTAM
(ACF/IVTAM)

Adventures in Math

Apparel System-Order
Allocation

Application Development
Facility (ADF)

A Programming
Language-2 (APL2)

Audio Distribution
System

Auto Dealer Accounting

Automated Information
Management Devel-
opment

Railcar Location and
Reporting System

Realtime Programming
System

Remote Job Entry
Facility
Remote Spooling Com-

munication Subsystem
(RSCS/SNA)

Resource Access
Control Facility

Restaurant Management-
Financial Management

Retrieval/36

Education Information
System-Grading

Electronic Spread Sheet

Energy Management
System

Engineering/Scientific
Support System (E/S?)

Executive Data Link to
IBM Personal Computer

Expandable Level
Interactive Application
System (ELIAS)

exactly, we have 2.876 more. ‘

help computer users help themselves.

But what’s more to the point is that we
know the real meaning of software
quality. And how to make our programs
easy to learn and easy to use.

So when you need a software solution,
look first at software available from IBM.
It may save you the trouble of looking

in 2,876 other places.

Start with the IBM Software Directory.
For your free copy, please call

1 800 IBM-2468, Ext. 82. Or return

the coupon. Or call

your IBM marketing

representative.

[ 1BM
| DRM, Dept 31/82

400 Parson’s Pond Drive, Franklin Lakes, NJ 07417
| Please send me a free copy of the IBM Software Directory.

| Name

| Title

Phone,

Company.

| Address

*Programs available as of 9/12/84.



IN FOCUS

survey, are workstation supplier Apollo
Computers and microcomputer vendor
Altos, with 33.3% and 40%, respectively.

Software support, or the lack
thereof, was cited most often by end users
as the reason for considering a switch of
vendor, while oem/systems house respon-
dents cited faults in the vendor’s sales and
service organization.

The past trend toward single-sup-
plier procurements has seen a reversal,
suggesting a reintensifying of competition
in the small business and office systems
market segments. In other market seg-
ments, however—namely, traditional
minis and intelligent terminals—more
single-source procurements indicate a
consolidation favoring established suppli-
ers. Respondents indicated they enjoyed
discounts from vendors when they were

Users rated Hewlett-Packard
and DEC highest for availability
of quality applications software.

able to call in more than one supplier on a
procurement. .

A key measure of industry perfor-
mance in the mini and personal computer
markets is the purchasing plans users
have for peripherals. This year’s survey
found 20MB to 100MB hard disks and tape
drives to be the most active peripherals
segments in terms of planned shipments.
Disk storage capacities were found to be
growing at better than 30% a year on a
six-year compound basis. The average at-
tached minicomputer disk storage is
344MB, compared to 275MB last year.
Tandem cpus are equipped with the most
disk storage, over 1GB, at the time of ship-
ment. In the tape drive arena, Cipher
Data Products, San Diego, will enjoy a
21.4% share of planned purchases for the
18 months ending December 1985.

Main memory for minicomputers
among survey respondents has grown
even faster than disk, at over 50% a year
on a six-year compound basis. The aver-
age main memory size of minicomputers
is now 1.396MB, compared with 950kB
last year. This obviously reflects the con-
tinuing drop in semiconductor memory
prices. Tandem machines are shipped
with the most main memory, some 2.9MB.

Growth of main memory on per-
sonal computers is even sharper, hitting
61% on a four-year basis, compared to a
45%, four-year rate for minis. The aver-
age pc is shipped with 287kB of main
storage, compared to 186KB last year. It
seems safe to say that growth in this seg-
ment will be even stronger now that more
powerful micros are coming into the mar-
ket, and many vendors are now bundling
256KB as a minimum configuration for
their pcs. ,

Looking at minicomputers that re-

-~ Commodore 11%,e

ompaq 47 1P 419
tallless than 1)

%, HP 41%, Wa
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WHEN IT COMES TO LINKING
PG's TOMAINFRAMES, ONE COMPANY
IS A MILLENNIUH AHEAD.

You don't have to look hard to see why McCormack
& Dodge has linked more PC’s to more mainframes than
any other business software vendor.

It’'s a classic case of a superior product leading to supe-
rior sales. A product that lets your PC access all company
business applications, no matter who designed them—
not just applications designed by McCormack & Dodge.

A selective system that lets you pinpoint and summon
exactly the portion of data you need.

And when you've made your selection and massaged
the numbers the way you want them, our link lets you up-
load the new material back to the mainframe (assuming
you have the proper security clearance). You do it yourself -
on the spot—in real time. Without keyboard operators or
programmers. So the entire company has the benefit of
the latest information immediately. Not days later.

- The M&D PClink is one of several products in our
highly acclaimed Millennium family of borderless business
software. One more reason why we're a Millennium ahead.

WHEN YOU THINK ABOUT TOMORROW,
MILLENNIUM MAKES SENSE TODAY.

M‘Cormack&Dodge

BB acompany
Tthun&BradstrectCorpomhon

McCormack & Dodge Corporation, 1225 Worcester Road, Natick, MA 01760
Sales and support offices throughout North and South America, Europe, Asia, Australia and Africa. 800-343-0325. Telex: 710-325-0329
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- Thecomputer
- for companies
whowant everythi
Before you buy another computer sYStem, listen to every department in

your company. You don't need a lot of different computers to solve all
 their problems . . . just one family of versatile Prime® computers.

»

- “Instead of one computer for design,

“one for database management, and onefor
 text processing, why can’t we get all our
~ engineers to use a single system?”

MANUFACTURING

“Before I put one more computer on the

shop floor, [ want one powerful system that

puts it all together reliably: inventory

control, shop scheduling . . . even “This company’s marketing decisions are

shipping!” too big for one little spreadsheet. I need
total decision support if 'm going to meet
my revenue goals. And I need it now. Or
after lunch, at the latest.”



PRIME is a registered trademark of Prime Computer, Inc., Natick, Massachusetts.

“I'm building an information system for
the whole company. That means real
compatibility. User-transparent communi-.
cations between all departments. And

" “Don’t tell me about applications plenty of proven software.”

backlog . . . my receivables are aging! : 2 S
I need a comprehensive accounting system o : - “Twanteverything they want. And [ want
that uses all our data, from branches , e it all from an established company that’s

around the world.” o e ‘ ~ going to be around tomorrow.”

You can do more with a Prime system.
We're a Fortune 500 company with
worldwide support. With a family of
high-performance computers so com-

patible, you'can interchange hardware . Find out what you can do with our versatile
and software. With complete networking systems. Call 1 800 343-2540 (in Mass.,
and communications. And with over 1800322-2450) or your local office. Or
1,000 software solutions, for every write: Prime Computer, Prime Park, MS

imaginable need. 15-60, Natick, MA 01760. In Canada:
\ , 416-678-7331; Prime Computer of
I(\Ilianada Ltd. ,05n945 Ailr.%({;tl II{{gaé, y
; ississauga, Ontario, anada.
Computer ’

Were versatile, so you can do more!
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spondents reported having purchased
during the past 18 months, the survey
found .some interesting patterns in price
discounting. Price cuts were much more
severe among the oem/systems house side
of the market than among end users. The
former received an average discount of
18.8% (above and beyond normal quanti-
ty discounts), while end users received
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