


Cut Through Applications 
Backlog Fast Wth 
INGRES Relational Database. 

To design, build, and maintain effective business applications, you need the right tools and 
development options. INGRES combines Tools, Power, and Access to help you cut through 
development backlogs. In addition, hundreds of ready-to-use INGRES-based business 
solutions are available. 
ri;OOlS INGRES offers a robust application development environment providing 
l\ CASE, 4Gl, SQL and visual programming methods. These facilitate 

complex applications prototyping, deployment, and provides independent end-user 
query and reporting capabilities. Applications are instantly portable across multiple 
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rQWef support production applications in single or multi-CPU and distributed 
environments. A unique Al-based query optimizer maximizes processing efficiency. 

ACCeSS INGRES integrates existing data i~to. your applications through fl~xible n access tools. Gateway access to ex1stmg data. Network access to tie your 
systems together. Distributed technology to integrate islands of information. Access to your 
data wherever it resides. 
Find out how 12,000 installations have cut through their applications backlog fast with 
INGRES Development Tools. 

Call 1-800-4-INGRES 
iNGRES iNGRES iNGRES iNGRES iNGRES 

I Appli..:a1ion Q uen and Multi -Serve r1
M Database D ist ri buted 

iiVGRES Oe\'c lo pmcni Repol'"t i n ~ Database Ga teways Data 
l Oob Tools Engine Manage r 

Iii II '~ m c RELATIONAL TECHNOLOGY 

Corpora te Headq uarte rs: 1080 Marina Village Park way, A la m eda, CA 9 4501, (415) 769-1400 
In tern a tion a l Headquarters: A nchor H ouse, 15-19 Britten Street, London SW3 3TY: UK, + 441351 7722 

Circle 1 on Reader Card 

.. 



Get the answer faster than you 
can print a system dump. 

Eyewitness TM gives you online 
diagnostics instantly, so you can 
debug storage violations, CICS sys­
tem abends, and operator cancels­
fast. It even slashes dump time and 
downtime by up to 90%! There's no 
other product like it. 

In just two months, Eyewitness 
helped over 75 data centers solve 
their CICS mysteries. Imagine ... No 
more waiting for the dump to print. 
No more reams of paper. No more 
agonizing hours searching hex code 
for clues. And now, if you need level 
2, you'll know it! Best of all, 
Eyewitness bears the signature of 
Landmark Systems Corporation, 
makers of The Monitor for CICS. TM 

Eyewitness is revolutionary! See 
for yourself. Call us today for a 
FREE, 30-DAY TRIAL at 1-800-
227-8911or1-703-893-9046-and 
scream no more. LANDM, RKTM 
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NEWS 
1 1 Look Ahead 

After exhaustive bench­
mark tests on DB2, clothing 
retailer Mervyn's chooses 
to standardize on Teradata's 
Data Base Computer. 

19 Strategy 
Jeff Moad and Gary 
Mc Williams examine a new 
phenomenon: the willing­
ness of IS organizations to 
defray soaring development 
costs by trading or market­
ing systems and technology 
to others-including compet­
itors. With: 

2 0 Bechtel and Caterpillar Put 
IS to Work ... for Others 

2 4 Microcomputers 
The U.S. Navy..-has a large­
ly decentralized fleet of 
200,000 micros. Its job is 
to determine how to bring 
the information they're 
gathering under control 
while migrating from DOS to 
os/2 and Unix, all in the 
face of DOD's spending 
freeze. Willie Schatz reports. 

2 6 Micro DBMS 
After watching several 
scheduled release dates 
come and go with no prod­
uct to show for it, users and 
developers have been as­
sured that this is the month 
Ashton-Tate's dBase IV 
will ship. Robert Francis ex­
plores the price the delays 
have exacted: many users 
have jumped to third-party 
DBMS programs. 

3 3 Supercomputing 
NSFNET, which links the Na­
tional Science Foundation's 
supercomputer centers and 
regional hubs, has been up­
graded to improve its 
speed and reliability, but 
Willie Schatz and Mary Jo 
Foley report concern that 
new congestion problems 
may be only a year away. 
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FEATURES 
3 8 Behind the News 

RISC and Unix: Signs of 
Transitional Times 
BY RALPH EMMETT CARLYLE 
As the computer industry 
reaches middle age, it finds 
the "anything goes" hard­
ware experimentation of its 
youth becoming a memory. 
Vendors are conserving re­
sources, but proprietary 
systems' day is not done. 
The trick is to find new 
ways to add value. With: 

40 A Proprietary Machine In a 
Standards World 

50 Can Unisys Juggle Open 
Systems, Too? 
BY JEFF MOAD 
In an exclusive interview, 
Unisys chairman W. Michael 
Blumenthal explains his 
plan to position the company 
as a vendor of open sys­
tems solutions. With: 

5 2 For Standard Brands, the 
Key Was Price/Performance 

53 A Dual Identity for the PC, 
Workstation Lines 

5 9 Weaving Seamless 
Computing Systems 
BY CAROL LIBERSAT 
The first of a series on de­
partmental computing ex­
plores systems choices that 
users seeking connectivity 
face. With: 

60 Ohmical's Seamless Steps 

7 1 Fatal Flaws in SQL 
Part Two 
BY E.F. CODD 
An in-depth look at SQL's 
inadequate support for three­
and four-valued logic, how 
to fix SQL's flaws, and how 
users can cope until then. 

7 9 VDTs Soup Up To Meet 
the PC Challenge 
BY MARK MEHLER 
Pcs have led to a buyers' 
market for VDTs. With: 

80 A list of VDT vendors. 
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NEW PRODUCTS 
87 Hardware 

Digital Equipment Corp. intro­
duces DECtp, a line of OLTP 
products to work across its 
whole range of systems. In 
Trends: plotter prices drop. 

93 Software 
Oracle debuts an OLTP version 
of its RDBMS, which it claims set 
new speed records in several 
environments. In Trends: mea­
suring software quality. 

I DEPARTMENTS 
4 Letters 

96 Calendar 
The Mile High City of Denver 
hosts the llOO Data Center 
Management Conference. 

98 Career Opportunities 
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- 1 The Japan 10: 
Yen Drives Growth 
BY NORM ALSTER 
Financial institutions with a 
strong yen to spend helped the 
top 10 IS vendors in Japan 
grow 33%, or triple the revenue 
growth of chief IS suppliers in 
the U.S., in 1987. Minis were 
an increasingly strong market, 
but mainframes still top the 
market, and Fujitsu still leads 
the field. With financial data on: 

-2 The DATAMATION japan 10 

-3 Leading Japanese-Owned 
Computer Companies 

-6 Sales In japan Spur IBM 

- 1 0 Fastest Growers Jn japan 

- 14 A European IS Culture 
For the 1990s 
BY ROGER TOMLIN 
The focus of IS in the next de­
cade will be on adding value in 
strategic applications for the 
business served. To accomplish 
this, coordinated management 
policies concerning IS develop­
ment must be enacted. 
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Editorial 

Open Systems: 
On to Square Two 
So, is everybody clear about open systems now? What it 
all means-how vital it is to economic and technological 
progress for the global IS community, and how much 
money we'll all save when there's a free information 
trade between systems? No? Well, that's no surprise. 

For a start, there are so many visions of an open 
future that nobody has a clear view of what open 
systems really means. A proliferation of standards 
groups is as bad as a proliferation of different standards. 
Unless there is a rapid move to unify and coordinate 
these groups, open systems simply will never happen, 
and we'll always be stuck at square one. 

Second, there is a disturbing 'me too' vogue 
among IS vendors. They all want to convince customers 
that they actively support the trend, they all want to 
make sure they don't get trapped in a proprietary corner, 
and the large ones in particular want to influence 
developments. Remember, the movement is over a 
decade old, particularly in Europe, and what we are 
seeing now is mostly packaging and vendor power 
games. Open systems runs the risk of becoming yet 
another battleground for open warfare among the 
vendors. Back to square one again, right? Well, almost. 

Third, there is a sad lack of perspective. No one 
wants to wind up locked into open systems. While all the 
world's corporations will benefit from easier systems 
integration, they still will want to choose their own 
technological and business solutions. That's how they 
differentiate and achieve a competitive edge. In Ralph 
Emmett Carlyle's "RISC and Unix: Signs of Transitional 
Times" (p. 38), user Bob Evans puts it succinctly: "What 
we don't want is some homogenizing effect whereby 
Unix as the lowest common denominator forces us to 
sacrifice the value added by proprietary systems." 

Let's have open systems-properly coordinated 
and as free as possible from single-vendor influence. 
Let's use those standards effectively to cut costs and 
ease integration-a goal best achieved by including 
users in the process. But let's not forget that there also 
must be the freedom for designers and users alike to go 
their own way, to develop innovative proprietary 
systems for the jobs they do best. All open systems can 
ever do is to provide a mature base for easy 
implementation. Once that happens, we can forget about 
them. The real challenge now is to develop a mature 
understanding of the limitations. That's square two. 

PAUL TATE 
INTERNATIONAL EDITOR 
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Letters 
So Fully Packed 
I have been particularly interested by 
Marsha]. Fisher's article "Digital Paper 
Promises Cost, Storage Gains for Optical 
Media" (May 15, p. 32). 

I discovered !CI Electronics "digital 
paper" product at CeBIT '88, in Hanno­
ver, West Germany. At the AIIM Show in 
Chicago the following month, during the 
IC! press conference, I asked the chief 
scientist from Creo a question that had 
been bugging me since Hannover. A 
standard (200 ISO) silver-halide color 
negative film contains 18 million pixels 
on a frame area of 24mm x 36mm 
(864mm2); the 24mm x 36mm area is the 
standard frame on a 35mm film, the most 
commonly used variety. (Color slide film, 
such as Kodachrome, has a much higher 
resolution, some 40 million pixels on the 
same 24rnm x 36mm area.) 

The !CI optical tape has a higher data 
storage density per square millimeter, 
and-in theory-is the first "electronic 
imaging" to have a better resolution 
power than conventional (silver halide) 
materials. I say "in theory" because, to 
my knowledge, as of today there is no 
hardware ( CCDs) capable of recording so 
many pixels. 

The Creo's chief scientist con­
firmed my calculation. Your readers 
might find this interesting. 

Guidance 

JACQUES KAUFFMANN 
President 

!MAC International Inc. 
Wilmette, IlL 

Thank you for publishing the letter from 
GUIDE's President and Secretary (Apr. 
15, p. 4). However, I notice that the ad­
dress of GUIDE headquarters is given as 
New York. Unless the U.S. is engaged in 
a process of reverse colonization of the 
Old World, this is an error. The GUIDE 
headquarters is located in Ebikon, Lu­
cerne, Switzerland. 

GEORGE ANDERSON 
Publications Manager 

GUIDE 
Wiltshire, U.K. 

Congratulations 
I congratulate Brad Schultz on what I felt 
to be a fine overview of the VM operating 
system (see "VM: The Crossroads of Op­
erating Systems," July 15, p. 79). I have 
corroborating figures of my own to verify 
the extent of the "VM boom"-my book 
VMICMS Handbook is selling in numbers 
normally associated with books on pcs 

like How To Use Your Commodore 64 and 
101 Uses for a Dead Apple. 

Dare I try for a plug? The 400-page 
book overviews all of VM and is available 
by calling 1-800-428-SAMS. 

HOWARD FOSDICK 
President 

Midwest DB2 Users Group 
Villa Park, Ill. 

Kudos 
Kudos to the authors of "Designing Us­
ability in Systems" (May 15, p. 68). We 
really enjoyed reading one of the best ar­
ticles we have seen about this exciting 
process. You correctly state that so 
called "high-tech" tools are not always 
needed to create more usable systems. 
However, the usability lab is the best tool 
ever devised for evaluating a product's 
"usability" or "friendliness ." 

DA VE JOHNSON 
ED POINSETT 

Usability Services International Inc. 
Atlanta 

Corrections 
In the "Company Profiles" section of the 
DATAMATION 100 Gune 15, p. 116) Gen­
eral Electric's telephone number was 
given incorrectly. 

General Electric' s correct tele­
phone number is (203) 373-2211. 

We apologize for the error. 

For "The European 25" (see "Smashing 
the $50B Barrier," Aug. 1, international 
edition, p. 48-1), Groupe Bull inadver­
tently supplied incorrect revenue figures 
for its European business. The compa­
ny's 1987 European IS revenue converts 
into $2,8 18,400,000. The company's 
ranking based on this revision is No. 5. 
Groupe Bull's European IS revenue ac­
counts for 93. 7% of its total IS revenue. 
The company's U.S. IS revenue accounts 
for 1 % of its total IS revenue. 

CALLING All USER GROUPS! 
Please send information about your 
User Group so it can be included in 
DATAMATION'S upcoming User 
Group Directory. If possible, please 
include address, phone number, num­
ber of members, names of officers, 
date of next meeting, statement of 
purpose, and a list of services provid­
ed. The address is: 
249 W. 17th St. 
New York, NY 10011 
Attn.: Managing Editor 



The VM Software Seminar gets you back on track. 
Information strategy is supposed to work 
with corporate strategy, not against it. 
Yet in many organizations, strategic tug­
of-wars make everyone a loser - while 
derailing company growth plans. 

Fortunately, it doesn't have to be this 
way. And at the free VM Software Seminar, 
you can learn first-hand how to make infor­
mation management more responsive to 
corporate needs-and less demand ing on 
MIS personnel. 

Systems management 
in the network era. 

This unique half-day event offers a wealth 
of information on systems management 
tools and tactics that meet vital corporate 
objectives while simplifying administration 
in today's network-oriented VM 
environments. 

• You'll see the critical fun ctionality that 
has made VMCENTER II the world 's most 
widely acclaimed VM systems management 
package-a comprehensive resource fo r 
managing growing user populations amid 
escalating security and cost pressures. 

You'll a lso get a glimpse into the future 
of network management in the form of a 
powerful new tool that promises to simplify 
control of your IBM SNA networks. 

It's in formation you won't want to miss. 

And it even comes with a free lunch. So 
don't delay. Make your reservation today. 
And come to the seminar that will help you 
keep your organization on the fas t track ­

without getting derailed . 

Seminar agenda 
8:30 a.m. 
9:00 a.m. 
12:30p.m. 

Registration and Coffee 
Seminar Begins 
Complimentary Lunch 

Reserve your place today, call: 

VM 
SOfTWUllllC. 

(800)562-7100 
(703) 264-8413 

Seminar dates and locations 
Boston, M A Indianapo lis, IN Ra le igh, NC 
October 21 October 5 November 16 

Calgary, A B Kansas City, MO San Francisco , CA 
October 18 November 15 November 3 

Chicago, IL Miami, FL San Jose, CA 
October 6 November 17 October 13 
Columbus, OH Minneapo lis, MN Seattle, WA 
October 25 October 31 November 1 

Dallas, T X New Brunswick, NJ Springfie ld, IL 
October II November 10 October 4 
Denver, CO New Yo rk, NY St. Lo uis, MO 
Oc tober 12 Octo be r 20 October 27 
Detroit , Ml O range County, CA Toro nto, ON 
October 26 November 2 October 19 
Ho uston, TX Philad e lphia, PA Washington, D C 
October 28 November 9 November? 

Pittsburgh, PA 
October 7 

Note: attendance by a software vendor or its 
represe ntative is prohibited withou t prior written 
approva l from VM Software. Inc . 

I want to stay on the strategic fast track . Please enroll me in the YM Software Seminar 
at _________________ ___ __ on _ _ ______ ___ _ 

Name _______________ ___ ___ ___ _________ _ 

Title _____ _ _ ___ _______________________ _ 
Company ______________________________ _ 

Add ress ___ ___ ________________________ _ 

City ______________________________ _ 

State _ ___ ___ ________________ Zip ______ _ 

Phone ( ___ ), ____________ Operating System ________ _ 

CPU-Manufacturer/ Model1 ___ _ ___ _ _ ______________ _ 

VM Software, Inc., 1800 Alexander Bell Dr. , Reston, YA 22091 5- 0TM- 8809 
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~I~™ is loaded with oppor- workgroup get together from 
tunmes. anywhere on the co:rporate 

Because LifE, The LlfjE computing ladder. No 
Linked Information matter how far apart 
Environment, lets your they work Across the 



. 

room or across the country 
Or what they work on. 

Supennicro, Mini, Mainframe 
or PC. From Motorola, DEC, 
IBM or Apple. 

r 

With LUE, workgroups can 
really work together. Without · 
being together. With applica­
tions that work like they do. 
Dynamically Interactively 
Cooperatively 

Such as LUE· Forms. A high­
performance, forms-oriented 
Rrocedure automation tool 
that lets your workgroup 
develop its own applications 
without programming exper­
ience. Arid without 
making demands 
corporate MIS. 

LUE·Plans. 

on I LlfE•Forms 

L-
LlfE•Plans 

electronic mail package that 
handles most workgroup 
routing and reporting 
automatically 

LUE is so flexible, it even 
has a conversion program that 
re-formats its data for many 
popular PC programs. 

And with a Motorola super­
micro as LlfE's foundation, 
there's no problem with com­
patibility wherever you go. 

It works with main­

.. 

!-' 
LlfE·Lines 

frames, mini­
computers, 
terminals, 
LANs,PCs, 

LlfE•Works and peripherals. 
Aw0rkgroup 
spreadsheet 
that's easy as 
1-2-3 ~ But pow- LljE, the Linked Information Environment, is a powerful 
erful enough to group of applications that work the way workgroups do-

dynamically, interactively, cooperatively. 

work in multiple 

Why not 
see what 
opportunities 
LlfE holds for 

databases near and far. your workgroup by calling 
800-556-1234, Ext.165. LUE ·Works. A data-en~ 

module as capable as a dedi­
cated transaction-processing 

In California, 800-441-2345, 
Ext.165. 

There's no telling how 
far you might go. 

system. 
LUE· Lines. An intelligent 

@MOTOROLA 
Computer Systems 

10700 North De Anza Boulevard, Cupertino, CA 95014 
0 l988 by Motorola Computer Systems. Momrola Computer Systems is a subsidiary of Motorola. Inc. Motorola 
and the Momrola logo arc registered trademarksofMomrola, Inc. LlfE is a trademarkofMomrola Computer 
Systems, Inc. 1-2-3 is a registered trademark of Lotus Development Corporation. IBM is a registered trademark 
of International Business Machines Corp. DEC is a registered trademark of Digital Equipment Corporation 
Apple is a registered trademark of Apple Computer, Inc . 
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"Dtisseldorf? Yeah, right. Our vendor 
probably can't even find it on the map'.' 

With rapid overseas expansion, companies are 

outgrowing their existing suppliers. But AT&T's 

Worldwide Intelligent NetworksM can meet your 

changing communications needs no matter where 

your business takes you. 

Through cooperative efforts with PTTs around 

the world, this network utilizes cable and satellite 

facilities between the U.S. and other countries 

while implementing state-of-the-art optical fiber 

technology. 

This technology gives you choice and flexibility 

with a wide range of data, voice and video services. 

AT&T International DATAPHONE® Digital Service, for 

example, streamlines data transfer and order/entry 

processing. Also, theres AT&T International ACCUNET® 

Packet Service, which handles interactive applications 

© 1988 AT&T 

with speed and accuracy. These and many other 

AT&T services can help you globalize applications. 

And with AT&T'.s subsidiary offices overseas, 

you can count on reliable customer service to back 

up our many international services. Whether it's 

facilitating new service installment or keeping 

existing services operating smoothly and efficiently, 

you can count on AT&T. 

AT&T can tailor services for your business 

needs and assist in long-range planning. So call 

your account executive, or the International 

Response Center at 1 800 448-8600 Ext. 349, and 

find out how AT&T can meet your needs in the 

international marketplace. 

From equipment to networking, from computers 

to communications, AT&T is the right choice. 

ATs.T 
The right choice. 



USER PREFERS 
TERADATA 
MACHINE 

IS SHOP HOPES 
TO MABKET ITS 
PRODUCTS 

COMPATIBLE 
UNIX OFFERINGS 
FROM KB 

AMEX PLACES 
BFP FOB EX­
PERT SYSTEM 

Look Ahead 

HAYWARD, CALIF. -- IBM may be touting the latest, 
souped-up version of DB2 with referential integrity, 
but not all users are impressed. After conducting an 
e xhaustive, 28-part benchmark test on DB2 and other 
DBMSs, Mervyn's, the $3. 2 billion clothing retailer, 
has decided to standardize on the Data Base Computer 
from Teradata Corp., Los Angeles. The issue, says a 
Mervyn's IS official, was performance and cost. Mer­
vyn's tried DB2 running on a 3081 mainframe with MVS/XA 
and found performance was good only as long as the num­
ber of users was kept down. As soon as the load was in­
creased, however, performance suffered significant­
ly. In addition, Mervyn's figured the DB2 solution-­
including mainframe purchase, systems software li­
censing, and support--was two-and-a-half times as 
expensive as the Teradata system. The large Teradata 
system will be used to support the substantial inven­
tory and financial information applications at Mer ­
vyn's, a subsidiary of Dayton-Hudson. 

DALLAS -- It seems that yet another large user organi­
zation is seriously thinking about turning outside to 
other companies for IS customers and revenue (see " I S 
Shops Form Alliances as Development Costs Rise," p. 
19). Large manufacturing concern FMC Corp. is weigh­
ing the pros and cons of going outside. Al though the 
company isn't ready to say what types of products or 
services it would of fer, manager for product services 
development John Lozier says, "We think we have some 
experience and products that are special and could be 
marketed." 

MASSY, FRANCE - - At last, the Honeywell Bull group is 
starting to get its Unix act together. In the second 
half of 1989, the French computer group Bull and 
Honeywell Bull in the U.S. will offer compatible Unix 
product lines after years of going their separate 
ways. These new products are now under development by 
Honeywell Bull Italia in a joint venture called X-3S 
located at Bull 's site here. So far, Bull 's Unix prod­
ucts have come from sources outside the group, such as 
Ridge Computers, Santa Clara. Honeywell Bull Italia, 
meanwhile, has been developing and producing all Unix 
products for Honeywell Bull Inc. Lucio Pinto, former 
director of the systems division of Honeywell Bull 
Italia, has been appointed head of the new venture. 

NEW YORK - - Now that the famous expert systems-sup­
ported credit verification system is up and running at 
American Express, the big financial services concern 

DATAMATION 0 SEPTEMBER 1, 1988 11 



PROTECTING 
THE ENVIRON­
MENT WITH IS 

EASTERN FIRM 
HAS PC-BASED 
CIM SYSTEM 

RUMORS AND 
BAW 
RANDOM DATA 

Look Ahead 

is planning a much bigger follow- on application. Amex 
has plans to apply e xpert systems to its entire call­
in customer services operation. An RFP has gone out to 
potential vendors. They expect the value of the proj­
ect to be between $30 mi llion and $50 million. The 
project involves the purchase of some 3, 000 worksta ­
tions, plus the integration of the e xpert s y stems 
software. 

BONN, WEST GERMANY -- Against a background of numerous 
environmental disasters in central Europe, the West 
German government is gearing up an environmental re ­
search program to develop environmental control sys ­
tems based on i nformation technologies. Research cen­
ters a r e springing up across the country. Developing 
environmental protection control systems is becoming 
a key area of opportunity for the IS business in West 
Germany. Environmental protection is already a fast­
growing industry- -$12 billion last year in West Ger­
many alone--and wi ll be second only to electronics as 
the industry of the future, say West German business 
analy sts. 

SINGAPORE -- A small Singapore company is developing a 
working model of CIM based only on pcs. Roger Au, gen­
eral manager of CIM Systems Singapore, believes this 
is one of the world's first such models. His company's 
R&D team has already hooked up 65 IBM-compatible pcs, 
ranging from ATs to 386s, through Ethernet, to manage 
office, management, engineering, and process automa­
tion at the facilities of the North American Philips 
subsidiary, SMT Circuit Assembly Pte Ltd., in Singa ­
pore. Au hopes to complete the whole system by mid-
1989. Once it has proved its mettle, he wants to market 
CIM Systems ' expertise in the U.S. 

It looks l ike HP is making a push into the lucrative 
banking and savings and loan market currently domi ­
nated by IBM. The first step has been signing up Dal­
las-based Tek-One Ltd. as a var for its 3000 series 
computers. Tek-One, headed by Shellie R. Shonk, a for ­
mer Electronic Data Systems Corp. executive, is a sup­
plier of in-house data processing systems software 
for banks and savings and loans. Shonk says the HP ma­
chines have been selling well to the S&L market .... 
Ex pect Zenith Corp. to unveil a "super network server" 
in the near future, according to some users who have 
seen prese ntat i ons of the company's new product. The 
s y stem is described as a cross between a pc and a mini­
computer. 
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No one had ever clocked 200 ~ph ~und. ~-~~k~t lhllianapolis. The cars could go that fast, ~ut couldn't 

make the turns. Then on May 14, 1977, the 200 mph barrier was broken. Technol0gy made the difference. 

Aerodynamic "ground effects" had improved the car's handling. Technology enhances performance. 

IDEAL. TECHNOLOGY THAT BREAKS BARRIERS FOR DB2 PROGRAMMERS. 

IDEAL® is the advanced application development system for DB2. IDEAL is built around DB2, not just 

"ta~ked on." It provides a c9mplete environment for creating corporate applications. Quickly and 

efficiently. IDEAi,.; offers both static and dynamic SQL. IDEAL can build pseudo-conversational CICS 

applications. And IDEAL fully supports the DB2 catalog. Which gives it the full functionality to 

~dle virtually any job. Big or small. All while delivering the dramatic leaps in productivity more 

than 1000 IDEAL users have already experienced. So if your goal is to enhance performance, improve 

your technology. With ADR R!rformance Software. For more about IDEAL call 1-800-ADR-WARE. 

Applied Data Research, Inc. Orchard Road & Rt 206, 
CN-8, Princeton, NJ 08540 1-201 -874-9000 

082. SOl and CICS 118 l~k$ ol lhl lnlemalionlll Business MIChloes Cofpor111lon Ct988 ADR 

ADR PERFORMANCE SOFTWARE:M 
Unlock the potential. 

Circle 9 on Reader Card 

ADR 
AN AMllRIT/lCH COMPANY 



What local area network 
comes without the cards, 
without the screwdriver, 
without the hassle factor, 

for the cost of 
a nice file cabinet? 



.. 

The Nicely Affordable LANLink SX: 
A really nice file cabinet costs 

about $600. For the same price, 
you can get the state-of-the-art 
technology of LANLink SX, which 
lets you file away unnecessary 
hardware like network boards. 
And screwdrivers. 

Since it's software driven, 
installing LANLink SX is like in­
stalling any other application .. . 
easy.And, for about the same cost 

as a network board, you can be 
operating a five-user network­
in less than two hours. 

LANLink SX takes advantage 
of standard parallel ports, so data 
transfer takes place very quickly. 
Users share data, programs, 
files, and peripherals, just like on 
a hardware network. LANLink SX 
comes with a server and a satel­
lite module, plus the network 

THE SOFTWARE LINK 
3577 PARKWAY LANE • NO RCROSS, G EO RG IA 30092 
INSIDE G EO RGIA: 404-448 -5465 •FAX: 404-263-6474 

LANI.ink SX is a trademark of The Software Link, lnc. All other brand names are the trademarks of their respective holders. 

Circle 10 on Reader Card 

operating system. You also get a 
money-back guarantee to insure 
your satisfaction. 

Get the fastest software-driven 
network available - LANLink SX. 
And close the file on your search 
for a network. 

For more information about 
LANLink SX and the name of the 
authorized dealer nearest you, 
call 1-800-451-LINK. 



at 
should every 
company 

demand from a 
computer system? 

Growth. 
Introducing the IBM A[!I~lication System/400. 

When your business is small, you can buy an IBM® Application System/400:M and it will be just 
the right size. 

Later on, you'll still be smiling. 
That's because as your company grows, your Application System/400 can grow right along 

with you. And the investments you made at first-in software, training, and peripherals-will still be 
working for you. 

That's what the IBM Application System/400 is all about. It comes from IBM's leadership with 
over a quarter million mid-size computer systems in place, and it does what growing companies have 
told us they want. 

It lets you grow into what you need, without outgrowing what you've paid for. 

Today: Solutions for your business, from the leader in business solutions. 
Never before has a mid-size computer system been introduced with so much proven software 

© 1988 IBM Corporation . IBM is a registered trademark and Application System/400 and AS/400 are trademarks of IBM Corp. 



ready to go. Thousands of programs that run on IBM's System/36 and /38 can run on the IBM 
Application System/400. 

Even better, any program you start with , you can stay with. No matter how big your Application 
System/400 gets, your software will always work. 

Tomorrow: Protection for your investment as your business grows. 
Most models of the IBM Application System/400 come rack-mounted like a stereo system . 

._ Components slide in and out, so you can upgrade right on the spot. You're not locked into any 
particular setup. Your system's only as big as you need , and making it bigger is easy. 

What's more, the Application System/400 comes with a state-of-the-art education system , plus 
customer support that's unmatched in the industry. 

For a free brochure, or to arrange for a detailed discussion about the Application System/400, 
~ call l-800-IBM-2468, ext. 82. ___ _ ----- - ---- - -- - ---- -- ------ ----- ·- ® The Bigger Picture 



The bigger. 

The better. 
If you know golf, you learned 

long ago that a big stick isn't neces­
sarily the best stick. 

That's true for computer products 
companies, too. 

For example, the best mainframe 
you can get for your money is made 
by a California-based company that 
specializes in large-scale computer 
products , Amdahl Corporation. 

Amdahl computers, communica­
tions and storage systems all run 
IBM software faster than IBM prod­
ucts run IBM software. 

Amdahl is a Fortune 500 company, 

Amdahl Corporation 
1250 East Arques Avenue 
Sunnyvale, CA 94088-3470 

to be sure. With $1.5 
billion in sales, 7,500 
employees, plants in 
North America and 

19th Century F111an war club, courtesy o! The Oepartment of Anthropology 
California Academy of Sciences 

Circle 12 on Reader Card 

Europe, and support facilities 
worldwide . 

Still, it's only one-thirtieth the 
size of its primary competitor. 

But guess who ranked first in 
service, technical and software sup­
port and ease of systems operation 
in an independent survey conducted 
by the Datapro Corporation? 

And guess which company's 
customers were most likely to recom­
mend its products , according to the 
same survey? 

In computer products as in golf, 
it's not how big you are that counts. 
It's how good you are. 
Amdahl designs , develops and manufactures 
large-sca le, high-pe rformance com puter and com­
munications syste ms and disk storage products for 
corpora ti ons , governments, universities and 
research foundations throu ghout the world. 

amdahl 
The Choice. 
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IS Shops Form Alliances 
As Development Costs Rise 
Unusual partnerships are being formed to defray the 
cost of new technologies and to recoup investments in 
existing systems; profits, however, are still elusive. 
BY JEFF MOAD AND 
GARY McWILLIAMS 

When a systems audit last 
year at Kidder Peabody Inc. 
declared the firm's trading 
systems out-of-date and its 
data largely unusable, the 
new IS management faced a 
tough choice. Kidder, which 
has just been acquired by 
General Electric, could either 
spend six years and upwards 
of $100 million developing 
new systems, or it could ac­
quire technology and systems 
from Wall Street rival, First 
Boston Corp. 

In an unusual move, Kid­
der chose the latter course. It 
purchased First Boston's 
technology and agreed to co­
develop a version for retail 
trading. "We are going to do 
this for a fraction of what it 
would cost to do it ourselves, 
and in half the time," explains 
vp of information systems, 
Robert J. McKinney. "That 
was a huge factor." 

A New Willingness To Deal 

costly to develop, consist of 
routine or well-understood 
operations. 

"We can't afford to keep 
doing what we've been doing: 
everyone building essentially 
the same systems," maintains 
] oseph P. Castel­
lano, managing di­
rector for informa­
tion systems at 
Drexel Burnham 
Lambert Inc. "The 
biggest challenge 
we all face is reduc­
ing costs. Sharing 
the development, 
buying packages 
built by others­
vendors or com­
petitors-is one 
way to do it." 

I 
I ., 
• I 

of putting the tools on the 
open market. 

Traditional Businesses Suffered 

For San Francisco-based 
construction and engineering 
firm Bechtel Group Inc., and 

Falling demand for nuclear 
power plant construction 
forced Bechtel to look inward 
for ways to boost fa lling reve­
nues; IS was one area that of­
fered opportunities. 

Similarly, Caterpillar's 
$2.5 billion sales drop in the 
early 1980s "was a catalyst" 
in its decision to consider IS as 
a revenue source, says Wil­
liam B. Heming, a manager in 
the company's venture capital 
operation. "We had a lot of re­
sources in the computer area 
that weren't be ing fully 
used," he says. 

Spinning off IS isn't an 
entirely new idea. 
The practice of 
turning underuti­
lized data centers 
into profit centers 
dates to the early 
1960s. What has 
changed, say IS ex­
ecs and consul­
tants, is the accep­
tance of dealing 
with others in the 
same business in 
order to shoulder 
heavy develop­
ment costs and le­
verage high-de­
mand technical 
skills. 

With multimillion dollar 
price tags now common in 
major systems development, 
IS organizations are re-evalu­
ating how they develop or ac­
quire their most crucial sys­
tems. Increasingly, they are 
open to trading them, and 
technology, with others­
even competitors-to defray 
the staggering costs. Many 
more seek to recoup invest­
ments by licensing their soft­
ware directly or by creating 
subsidiaries to market sys­
tems and expertise. 

The $60 mil­
lion cost of a global 
trading system was 
all the motivation 
First Boston need­
ed to consider re­
selling its technolo­
gy, according to 
Eugene F. Bedell, 
vp of information 
services. "When 
everyone agreed 
this system had to 
be built, one of the 
first questions was 
'How do we pay for 
it?' " Bedell re­
calls. FIRST BOSTON'S BEDELL: Recouping costs was the goal. 

"Faced with 
[some] intangible 
advantage or cold, 
hard cash to recoup 
part of their invest­
ment, a lot of com­
panies would take 
the latter," says 
Thomas H. Daven­
port, director of re­
search at IS consul­
tants Index Group 
Inc., Cambridge, 
Mass. The eco­
nomics of building 

Sharing, proponents say, 
is an ideal way to replace sys­
tems, which, while difficult or 

Having taken 
the plunge with Kidder, First 
Boston now is exploring sev­
eral ways of selling the fruits 
of its development. The soft­
ware tools used to develop 
the trading system are being 
tested at companies outside 
the brokerage industry. Their 
experiences will help First 
Boston assess the feasibility 

Peoria, Ill.-based Caterpillar 
Inc., a large equipment manu­
facturing company, it was not 
the recouping of monies in 
particular systems, but rever­
sals in their traditional busi­
nesses that led each to form IS 
subsidiaries this year (see 
"Bechtel and Caterpillar Put 
IS To Work ... for Others"). 

major systems is relaxing old 
taboos about dealing with 
competitors. When it comes 
to sharing technology, "se­
nior management is open to 
it," declares Drexel's 
Castellano. 

First Boston's sale of ~ 
technology to Kidder, for in- ~ 
stance, precludes only those j 
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Bechtel and Caterpillar Put IS To Work ... for Others 
From the Alaskan tundra to 
the oil-rich Middle East, 
Bechtel Group Inc., the huge 
engineering firm, and Cater­
pillar Inc., the heavy equip­
ment giant, are synonymous 
with construction. This year, 
both firms turned their build­
ing skills to information sys­
tems, forming divisions to 
market systems develop­
ment, conversion, and con­
sulting services. For each, 
the decision arose from 
wrenching changes in their 
core businesses. 

Until 1982, when its 
revenues peaked at $11 bil­
lion, the biggest problem for 
San Francisco-based Bech­
tel and its IS group was man­
aging its rapid growth. The 
privately held firm had seen 
its total head count swell in 
the previous five years to 
over 44,000 employees­
about 1,400 of whom be­
longed to the company's in­
formation systems opera­
tion. 

Then things began go­
ing wrong. Demand for new 
nuclear power plants­
Bechtel' s specialty-began 
to dry up. Suddenly, the 
company wasn't growing. 
New business was off, and 
heads began to roll. 

By 1987, total employ­
ment at Bechtel had been cut 
by over 60% to 17,500 and 
revenue had dropped to $4.5 
billion. The population of its 
IS operation was halved to 
700. 

Revenues for Peoria, 
Ill.-based Caterpillar Inc. 
reached a $9 .1 billion peak in 
1981, only to plummet a year 
later to $6.5 billion. That led 
to three years of losses, and 
prompted formation of a 
venture capital group to 
evaluate new market and 
service opportunities. Out of 
its deliberations, the Cater­
pillar Information Services 
(CIS) division was created 

in January of this year. 
Each firm's move 

toward IS ventures for new 
revenues goes beyond fman­
cial circumstances. Both 
maintain large and historical­
ly strong IS organizations. 

The conversion experi­
ence provided a means of im­
mediately cashing in on 
internal skills. CIS employs 
about 100 people and draws 
on the company's 1,000-
strong dp organization for 
major project work. Reve­
nues are not separately 
disclosed. 

"We have tended to go 
after government bids in ap­
plications development, con­
versions, and other areas, 
such as distribution sys­
tems, where we have the ex­
pertise," says Bert A. 
Walker, CIS president. "Cat­
erpillar is known for its spare 
parts distribution around the 
world. People tend to think 
of that when they hear the 
name." 

Bechtel dabbled in sell­
ing IS products and services 
for a couple of years before 
formalizing its effort. It be­
gan selling excess capacity 
on its Sperry and IBM main­
frames to companies that 
were converting from one to 
the other, or looking for tem­
porary capacity. It expanded 
the sales to include space on 
its satellite-based long-haul 
network and disaster recov­
ery services. 

Then, in 1985, Bechtel 
was awarded a contract by 
the Securities and Exchange 
Commission to manage all 
the documents filed by pub­
lic companies with the SEC. 
Bechtel, which used its ex­
perience in managing the 
millions of documents in­
volved in the nuclear energy 
regulation process to win the 
job, agreed to manage the 
SEC documents for five years 
in exchange for the rights to 
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sell access to those public 
documents on the open 
market. 

"Eventually, the out­
side IS businesses we were 
doing on an ad hoc basis 
grew until we had about 200 
people associated with 
them," says information 
technology vp and manager 
Bill Howard. "Finally, man­
agement said, 'We need to 
find a way to manage these 
businesses to get the most 
out of them,' " he says. "We 
think we've got some unique 
technology, plenty of experi­
ence, and that we can turn 
this into a successful 
business." 

According to Howard, 
Bechtel Information Tech­
nology's goal, in addition to 
continuing to meet the com­
pany's internal IS needs, is to 
build the outside IS business 
into one of Bechtel's major 
lines of business, on a par 
with the company's key con­
struction businesses. 

Other elements include 
an IS products and services 
division; the recently formed 
Bechtel Software Inc., which 
brings applications such as 
project management and 
computer modeling soft­
ware to market; and Tech­
nology Applications Inc., a 
Jacksonville, Fla., engineer­
ing services supplier ac­
quired by Bechtel in May. 

In July, Bechtel also an­
nounced plans to open a 
Dublin, Ireland, center to de­
velop software for Bechtel 
and for commercial sale in 
Europe and the U.S. 

"What we're doing 
makes a lot of sense because 
we're applying to these mar­
kets the same techniques 
and products we've been us­
ing internally for years," 
says Howard. "We just nev­
er got around to it before be­
cause we were always too 
busy growing." 

portions of the trading system 
that deal with internal ac­
counting and with decisions 
on when to enter or leave a 
securities market. Minus the 
analytical and accounting por­
tions, the global trading sys­
tem " will help Kidder Pea­
body do business more effi­
ciently, but won't help them 
take any business away from 
us," argues First Boston 's 
Bedell. "There is nothing pro­
prietar y in the functions 
we're doing .. . [They have] 
all been done for decades." 

Castellano agrees. "No 
one wants to lose control of 
their systems, but lots of peo­
ple think many of these do not 
represent a proprietary edge. 
Let's face it, egos aside, most 
firms in our business are com­
peting without any propri­
etary edge at all." 

Decision Is Made Upstairs 

Others considering sales 
of internal development see 
systems as only one part of 
the competitive equation. " If 
in using our product another 
company is smarter than we 
are, then they were probably 
smarter to begin with," rea­
sons Gordon Sollars, Merrill 
Lynch & Co.'s vp of New 
York office and dis tributed 
systems. Merrill Lynch may 
license a staff-d eveloped 
graphical SQL interface pack­
age to at least one New York 
City bank, and has discussed 
selling the package to Micro­
soft Corp., Redmond, Wash., 
and Gupta Technologies Inc., 
Me nlo Park , Calif. Would 
Merrill license it to a competi­
tor? " That decis ion wo uld 
have to be made upstairs," 
says Sollars. 

"Strategic advantage to­
day is part of the corporate 
culture and an organization's 
ability to effectively deploy its 
systems," says Tom Johnson, 
executive director of Nolan 
Nor ton In stitute , the re­
search and education arm of 
Lexington, Mass.-based con­
sulting firm Nolan, Norton & 
Co. 



Just how far companies 
are willing to share systems 
with competitors depends on 
the company. Index Group's 
survey of executive attitudes 
toward sharing technology 
found that most are reluctant 
to sell technology closely tied 
to their core business, says 
research director Davenport, 
but those that have already 
entered open waters express 
strong backing for the view 
that competitive advantage 
involves more than systems 
technology. And, in many 
cases, that advantage may be 
more myth than reality. 

Cooperation In Trust Banking 

"When it comes to trust 
[banking], it' s a given yo u 
need these systems," says 
Dennis Krzywicki, vp of trust 
systems at PNC Financial 
Corp., Pittsburgh. "The com­
petitive edge is what you 
wrap around it." 

PNC Financial, which 
owns Provident Bank in Phila­
delphia, cooperated on a trust 
system development with 
three other banks, including 
Philadelphia rival Fidelity 
Bank. That both compete for 
customers us ing the same 
trust system is not important, 
agrees John McMurrough, vp 
of trust systems at Fidelity 
Bank. "Within the next de­
cade," he thinks, "there will 
be maybe a half dozen trust 
systems used by everyone in 
the country." 

In the bank's view, alli­
ances present an opportunity 
to gain from others' experi­
ence. For instance, the trust 
system that PNC Financial and 
Fidelity Bank jointly devel­
oped incorporates the devel­
opment and business experi­
ence of all four partners. "The 
basic premise before us was 
to share the cost and come up 
with a trust system that would 
meet our current and future 
needs," says Fidelity's 
McM urrough. Banks that 
have since purchased the 
package are automatica lly 
part of a steering committee 
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that decides future enhance­
ments, he says. 

Forest products giant 
Weyerhaeuser Corp., Taco­
ma, Wash., has run an IS ser­
vices venture for three years. 
During that time, the compa­
ny has refused to sell IS ser­
vices for competitive reasons 
only once, according to ]. 
George Pikas, director of 
sales and marketing for 
Weyerhaeuser Information 
Systems (WIS). 

"Lots of companies are 
realizing that they're kidding 
themselves to think they are 
getting much real advantage 
from their IS products," Pikas 
says. "They might as well try 
to make some money off 
them." 

Still, the issue of com­
petitiveness remains a touchy 
one for IS that is trying to 
serve two mas­
ters. Frequently, 

ence. Part of its Information 
Technology subsid iary, the 
Artificial Intelligence Insti­
tute, trains users in Palo Alto­
based Neuron Data Inc.'s 
Nexpert expert system tool. 

Similarly, Caterpillar In­
formation Services division, 
which teaches programming 
in addition to doing contract 
work, refers talented stu­
dents to the company's IS or­
ganization. Because the oper­
ation can accept Caterpillar 
Inc. employees for temporary 
assignments, skills picked up 
outside the company are 
transferred to the parent, 
says Caterpillar's Heming. 

Caterpillar earned its 
spurs by handling some 30 
DOS/VSE-to-MVS operating 
system convers ions for 
equ ipment dealers. Those 
conversion skills helped land 

the firm a con­
tract at L.F. 

WIS will hear an­
other Weyer­
haeuser busi­
ness unit com­
plain that its 
products or ser­
vices may be giv­
ing a competitor 
a break. When 
that happens, 

MARKETING 
IS KEY TO 
SUCCESS. 

Rothschild Un­
terberg Towbin 
Inc., New York, 
among others. 
With about 100 
full-time employ­
ees and access to 
the about 1,000 
internal IS staff, 

says Pikas, WIS 
and the business unit head 
straight to upper manage­
ment for a review. 

When Bechtel Group re­
cently formed its own IS ven­
ture, it also entertained ques­
tions about selling IS to com­
petitors. Information and 
Technology vp Bill Howard 
says the debate was part of 
creating Bechtel Information 
Technology out of what had 
been a growing IS cottage 
industry. 

"With most of the soft­
ware, it's really as much a 
matter of how you used it as 
of anything else," says How­
ard. "We think we know how 
to use it, and obviously we 
will have access to it earlier." 

Insight into new technol­
ogies such as expert systems 
is a part of Bechtel's experi-

the Caterpillar 
division provides 

medical claims processing, 
contract programming, and 
convers ion and training 
services. 

A Word of Caution 

Yet, for all the enthusi­
asm behind companies turn­
ing to rs ventures to boost 
revenues, there is plenty of 
caution. Caterpillar Informa­
tion Services and WIS operate 
near break-even or in the red, 
according to executives. 

Others, such as Hartford 
Insurance Co., have found at­
tempts to sell IS expertise a 
money-losing experience and 
have abandoned the venture 
(see "High Costs, Lack of 
Standards ls Slowing Pace of 
CASE," Aug. 15, 1987, p. 23). 

Bert Walker, president 
of Caterpillar Information 

Services division, says the di­
vision confines itself to work­
ing as a subcontractor to larg­
er systems integrators. "In 
this business, the key is mar­
keting. Companies like ours 
jump in and find 70% to 80% 
of the critical factor to suc­
cess is the ability to market, 
where they have little capabil­
ity and no expertise." 

As a result, Caterpillar 
focuses its efforts on Big 
Eight consultancies, where it 
has enjoyed early success, 
and on government systems 
in tegrators. "Anyone who 
thinks what they're building 
for their own use is market­
able at a commercial level has 
a surprise coming to them. It 
doesn't work that way," as­
serts Walker. 

Weyerhaeuser's experi­
ence illustrates the challenge 
for those hoping to turn IS 
skills quickly into a profitable 
business. Three years after 
the company created Weyer­
haeuser Information Services 
to sell professional develop­
ment and consulting services, 
the operation remains unprof­
itable. With revenues of about 
$45 million today, WIS's annu­
al revenues are what the com­
pany had hoped it would 
achieve from its first year. 

"Many of those projec­
tions were too ambitious," 
conclud es WIS director of 
sales and marketing Pikas. 
Where three years ago the 
goal was to balance sales be­
tween internal IS projects and 
outside activities, WIS re­
mains heavily dependent on 
its sibling divisions for work. 
" It's going to take longer to 
grow the outside business, 
maybe two to three times as 
long," he says. Still, the com­
pany remains optimistic it can 
succeed. The hard lessons of 
its early years have not gone 
unheeded. 

"What many users really 
want is the services," accord­
ing to Pikas. "If we had re­
mained dependent on soft­
ware sales, we would have 
sunk a long time ago." • 
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OL1P fundamentals. 

PRICE NEIWORKING DISfRIBUJ'ED DATh LINEAR DATh INTEGRI1Y SECURI1Y FAULT 
PERFORMANCE EXPANDABILl1Y TOLERANCE 

![you don't have them al~you don't have om. 

ON-LINE TRANSACTION PROCESSING is the most demanding 
discipline in data processing. From small systems to worldwide 
networks, it requires on-line access to a shared database with full data 
integrity, full security and no downtime. You must be able to distribute 
data wherever needed, and it all must operate with the simplicity of a 
single system you can expand in any increment you choose. 

WHO MEASURES UP TO TANDEM? Frankly, nobody. OCTP at Tandem 
is not a redesign or a retrofit. Ifs been our business through all the 
years we've been in business. Based on a single operating system and 
compatible hardware, it comes with excellent price/perlormance and full 
service and support. Ifs also easy to integrate with your existing system. 

COMPARE US ID ANY OTHER OL1P SYSTEM. You'll see why compan­
ies in every major industry run critical applications on Tandem systems. 
For more information, write: Tandem Computers Incorporated, 19191 Vallco 
Parkway, Loe. 4-31, Cupertino, CA 95014. Or call 800-482-6336. 
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News in Perspective 

MICROCOMPUTERS 

The U.S. Navy Grapples To 
Control Its Large Pool of Micros 
With over 200,000 micros and hundreds of thousands of 
civilian and military personnel, the Navy has its work cut 
out for it in trying to bring them all under control. 
BY WILLIE SCHATZ 

You think the Department of 
Defense spending freeze hurt 
only the guys who make their 
living off DOD? Well, it didn't 
exactly help the people who 
work for DOD, either, as they 

a scheduled production basis. 
Like their private sector 

counterparts, the NARDACs 
have been known to take no 
prisoners when competing 
for contracts. "Our role is 
to support our customers 
through activities like train-

ORACLE'S YOUNIS: Government's info needs are greater than ever. 

begin the migration to the 
os/2 and Unix universes from 
the Zenith 248 DOS world. 

"We've had to stop using 
contractors as a supplement 
to our work force," says John 
Pochodowicz, assistant tech­
nical director for information 
systems development at the 
Navy Regional Data Automa­
tion Center (NARDAC), San 
Diego. The seven NARDACs in 
the U.S. are under the juris­
diction of the Naval Data 

o Automation Command (NAY-
~ DAC). ARDACS are the mili-
~ tary equivalent of a service 
~ bureau, with offers ranging 
-5 from one-ti1ne technical con­
~ sulting to total responsibility 
j for processing applications on 

ing," Pochodowicz said at the 
recent Navy Micro '88 confer­
ence in San Diego. "But 
there's been a curtailment of 
training. We've got two labs 
with 16 micros, and we're not 
filling them up. The freeze 
has left us with le ss funds 
available for development." 

Resource Development Problem 

So what else is new? Just 
another round of trying to do 
more with less. The perfor­
mance expectations certainly 
haven't lessened. The gov­
ernment is always taking it to 
the limit. 

"The government needs 
more information than at any 
time in its history," Toby 
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Younis, manager of business 
development for Oracle 
Corp., Bethesda, Md., said at 
Navy Micro. "I think they're 
going to have to go more and 
more to DBMSs," says Younis. 

How is the government 
going to get DBMS? With 
320,000 civilians and about 
700,000 military personnel, 
plus 600 ships, the Navy is 
hardly a paragon of central­
ization. I ts approximate ly 
200,000 micros are put to ev­
ery imaginable use, from sim­
ple word processing to com­
plicated comm unications. 
The micros also are becoming 
more and more tied up in 
LANs. Individua l users are 
very much doing their own 
thing. But they're also having 
a hard time determining what 
to do with all the information 
they're gathering. 

Where Do Users Need Help? 

The NARDACs aren't ex­
actly having the time of their 
lives figuring out how to get a 
handle on both their users and 
their information. "Where do 
users need help?" Lieuten­
ant Commander Sharron 
Crowder, manager of NARDAC 
Washington's information 
center, asked her Navy Micro 
audience. "Everywhere." 

The Washington infor­
mation center has 45 people 
supporting 3,500 end users. 
"Electronic mail, spread­
sheets, word processing, 
database management, you 
name it," Crowder said . 
"They've got to be able to 
know where to go with all this 
information. They've got to 
be educated on how to use it. 
And the Navy has to figure 
out how to control it." 

"Control implies techni­
cal complexity," Oracle's 
Younis says. "Control is also a 
measure of how hard it is to 
get my data. Since the gov­
ernment doesn't have money 
to improve its services, it's 
going to have to use its data to 
do that." That process won't 
be easy. Bridging the gap be­
tween DOS and its successors 
will be tough with the current 
budget constraints. 

"The freeze [which is 
history on Sept. 30] has made 
it very difficult to know 
how much to spend on R&D," 
Pochodowicz says. "We can't 
keep up with the current 
technology." 

Naval IS Budget To Sink? 

Furthermore, the House 
Appropriations Committee 
(House Report 100-681) rec­
ommends slashing the avy's 
IS budget for fiscal year '89, 
which begins Oct. 1, by 
$141.8 million. Precisely 
$100 million of that cut would 
occur because the rest of the 
Navy is too busy doing NAV­
DAC'sjob. 

NAVDAC was born about 
10 years ago as the Navy's re­
sponse to Congress's persis­
tent criticism of its IS opera­
tions. Its mission was to at­
tempt to gain a modicum of 
control over the Navy's vast, 
worldwide computer collec­
tion. AVDAC hasn't done bad­
ly, but it would do much bet­
ter if the rest of the Navy 
cooperated. 

"NAVDAC doesn't have 
enough teeth to make the rest 
of the avy use it," contends 
one NAVDAC manager. 

That may no longer be 
possible. As the basis for 
trimming the first $100 mil­
lion of the Navy's annual 
$1 billion IS budget, H.R. 100-
681 cites an Appropriations 
Committee Surveys and In­
vestigations (S&I) review last 
May of the management of 
the Navy's program. The re­
port found that AVDAC's IS 
centers had considerable un­
used and excess capacity, 
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News in Perspective 

while other Navy organiza­
tions were duplicating 
NAVDAC. 

NAVDAC had the dual plea­
sure of escaping unscathed 
from the S&I report's terrible 
swift sword and being the 
only Navy IS branch to receive 
kind words from the S&I. The 
committee specifically said 
the reduction was not to be 
applied to the NAVDAC, "but to 
the rest of the organizations 
in the Navy, which feel they 
have the luxury of creating 
their own dedicated and 
standalone systems." 

"The proposed funding 
solution is a political one," 
says a House staffer. "We 
want to change the Navy's at­
titude about NAVDAC. We 
want them to use NAVDAC un­
less there's a damn good rea­
son not to. 

"The Navy doesn't quite 
agree with this, of course." 

Neither does the Senate, 
which has recommended no 
funding reduction for the 
Navy's IS . If the traditional 
House-Senate formula holds 
when both bodies get togeth­
er this month for a conference 
lo reconcile their defense ap­
propriations bills, they'll meet 
somewhere in the middle. 

Everyone Wants a 386 

And just what is the 
Navy's IS business? At the 
moment, it's change. The cur­
rent contract for Zenith 248s, 
of which there are more than 
100,000 in the Navy, expires 
next February. The warranty 
for those boxes is up in Octo­
ber. That means DOS is out 
and os/2 is in, right? Not 
necessarily. 

"I'm not sure there's go­
ing to be a whole Jot of new 
stuff bought," Lieutenant 
Commander Crowder says. 
"Everyone's into having a 

.,, 386 machine on their desk. 
~ They'd also love to have a 
~ high-powered graphics box, 
.;; even though most of them 
! won't need it. But those ma­
~ chines have status now. 
j "The 386 contract will 

be in place by next summer," 
continues Crowder. "But 
there's an advantage to stay­
ing with Zenith 248s. It has al­
lowed us to standardize. To 
learn the 386 you need more 
concurrent programming, 
and that programming is too 
complicated for end users to 
handle alone." 

Then an information 
center may be right on. An in­
formation center helps end 
users determine what they 
need within the context of an 
entire organization's needs. 
Crowder contends that an in­
formation center gets users 
out of the habit of picking up a 
current pc or micro publica­
tion and saying they want the 
latest toy before knowing 
what it is or how it will affect 
the organization. 

"We'll have to train cur­
rent users on the 386 ma­
chine-whatever it is-so we 
have a bridge to the new tech­
nology," Crowder says. 
"Then we'll train all those us­
ers who never had a [Zenith] 
248. We'll start over with us­
ers except for those who have 
a technology base." 

PS/ 2-05/2 Aren't Big Hits 

The bridge to the new 
technology may not to be the 
world's longest span, though. 
The PS/2-os/2 combination 
isn't exactly knocking them 
dead. 

"I don't know if the 
Navy's next micro deal is go­
ing to be PS/2 or os/2 at all," 
says a Washington NARDAC 
source. "They're leaning 
toward Unix at my place. os/2 
and PS/2 aren't generating 
much interest. People are 
showing more interest in 
Unix, Mac, and other operat­
ing systems. 

"The Navy has institu­
tional interest in Unix. More 
and more micros have to in­
terface with Unix, and the 
Navy's no exception. More 
and more users could care 
less about the operating sys­
tems. They just want the ap­
plication done." • 
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MICRO DBMS 

dBase IV Delay Riles 
Users, Developers 
Although release of Ashton-Tate's 
DBMS is imminent, delays have 
caused some to jump ship. 
BY ROBERT FRANCIS 
For the many microcomputer 
managers who deal with data­
base management software, 
the waiting period for the lat­
est version of Ashton-Tate's 
market-leading dBase has 
proven especially frustrating. 
When initial versions of 

found anything we can't han­
dle." The company expects to 
have corporate beta test site 
programs of dBase IV out by 
the first week in September 
and to be shipping the product 
either by, or shortly before, 
the target date of Sept. 30. 
Some users, however, are re­
evaluating not just dBase but 

TOUCHE ROSS'S CONNOLLEY: Planning to stick with dBase IV. 

dBase IV were unveiled in 
February, it appeared that 
many of the improvements 
the Torrance, Calif.-based 
company had promised in 
1987 would be coming true. A 
new, easier-to-use interface 
and a faster sorting capability 
were two items users had 
been hoping for, and dBase IV 
seemed poised to deliver. 

But then the shipping 
date for dBase IV slipped sev­
eral times. An Ashton-Tate 
spokesman tells DATAMA­
TION, "We met all our perfor­
mance functions, but there 
were still some bugs in the 
program. We are now very 
deep into the package work­
ing these out and we haven't 

their entire database manage­
ment systems strategy. Dur­
ing the wait for dBase IV, 
competitors have popped up 
as well, offering DBMS pro­
grams that have drawn users 
away from dBase. 

Some of these users 
have moved to competing 
third-party DBMS programs 
that already incorporate the 
promises of dBase IV, such as 
FoxBase from Fox Software 
Inc. (Perrysburg, Ohio), 
Quicksilver from WordTech 
Systems Inc. (Orinda, Calif.), 
and Clipper from Nantucket 
Corp. (Los Angeles). 

These so-called dBase 
workalikes cannot produce a 
100% dBase IV-compatible 
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program until Ashton-Tate's 
version is released, but users 
say these programs are easier 
to use than dBase , even 
though the programs use 
dBase's language. 

Jumping the dBase Ship 

Meanwhile, third-party 
dBase add-on makers have 
been taking a beating waiting 
for dBase IV. According to 
Pat Adams, a New York 
dBase consultant and a found­
er of the International dBase 
Users Group (IDBUG), the de­
lay of dBase IV has seriously 
hurt the third-party add-on 
market and has sent many 
third-party developers into 
the hands of competitors. 

"The third-party devel­
opers have been devastated 
by the wait for dBase IV," 
says Adams. "Every time a 
new version of dBase is an-

nounced, the third-party de­
velopers run into trouble." 
Referring to the effect of the 
delay on third parties, an Ash­
ton-Tate spokesman re­
sponds that "we've worked 
very closely with third-party 
developers to give them 
enough information to change 
the way they do their busi­
ness so they can use the new 
product." He says Ashton­
Tate has been working with 
third parties since last 
December. 

But the delay between 
dBase III and dBase IV has 
been longer than between 
previous versions, Adams 
says, making it more difficult 
for third-party vendors to 
make sales. Users typically 
put off plans to buy more 
dBase products until the lat­
est version of dBase arrives. 
Because the availability of 

third-party enhancements is 
considered one of dBase's 
strongest points, the loss is 
critical for Ashton-Tate as 
well as for users. 

One third-party devel­
oper who decided to jump the 
Ashton-Tate ship even before 
the current delay is Michael 
Thomas, owner of Kansas 
Data, Evanston, Ill. Kansas 
Data worked with dBase, 
writing applications for it for 
several years, but decided 
last year to go with FoxBase 
because it was easier to pro­
gram than dBase. 

According to Jim Hois­
ington, Dallas-based comput­
er consultant and president­
elect of the North Texas PC 
Users Group, many compa­
nies are reevaluating their pc 
database needs and studying 
how they will fit into a compa­
ny's overall system. "I don't 

'-----------------------~ think a rapid change will take 
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place, but, over time, you will 
see it happen," he says. 

The move to distributed 
databases is going to be the 
prime factor in choosing a 
database at Boise Cascade Of­
fice Products, Itasca, Ill. Ac­
cording to Ann Stoddard, se­
nior information center con­
sultant there, the company is 
using dBase in some cases, 
but in general they use Must 
Software's mainframe-to-mi­
cro PC Nomad. Ashton-Tate 
officials say they plan to com­
pete in the pc database mar­
ket from standalone applica­
tions all the way to micro-to­
mainframe connections. 

In spite of the conflict 
surrounding dBase, it does 
have its loyal fans : dBase 
holds about 60% of the in­
stalled base of microcomput­
er DBMS programs, says San 
Jose-based research firm , 
Dataquest Inc. Liz Connolley, 
microcomputer analyst at 
Touche Ross & Co., Chicago, 
recently saw dBase IV and 
plans on staying with it. "It 
looked real different and 
we're looking forward to us­
ing it. I think it will be easier to 
use and still be a very strong 

program, like the earlier ver­
sions of dBase," she says. 
Connolley has seen two dem­
onstrations of dBase IV at 
various presentations Ash­
ton-Tate has given prior to 
the introduction of the 
product. 

Ashton-Tate's premier 
product has met with success 
overseas as well. Says ID­
BUG's Adams, "It's the largest 
selling program in France. It's 
the one program I've found 
that's pretty much universal. 
When I was in China, it was in­
credible; everywhere I 
went-the Academy of Sci­
ence, the universities, busi­
nesses-they were doing 
stuff with dBase that we 
wouldn't have thought of. 
They had converted it to run 
on mainframes, and micros 
with mainframes." 

Need Backwards-Compatibility 

Although dBase still has 
its adherents, Hoisington 
says that "there's an inherent 
limitation to how easy dBase 
can be to use." Hoisington 
saw a demonstration of the 
product at one of the pc user 
group's meetings. 

That limitation is primar­
ily linked to the fact that 
dBase IV must be backwards­
compatible with earlier ver­
sions of dBase. This gives 
Ashton-Tate little room to 
radically remake its product. 
Ashton-Tate's dBase uses a 
programmer-like procedural 
interface, while most of its 
competitors use a nonproce­
dural language with pull-down 
menus. Defenders of dBase 
counter this criticism by say­
ing that dBase, despite being 
more difficult to learn initially, 
is more powerful and can ac­
complish more difficult tasks 
as users become more famil­
iar with it. 

Kansas Data's Thomas, 
who does consulting and cus­
tom programming for other 
companies, says, "It f dBase 
IV] looks like it's going to 
have a partial SQL implemen­
tation, which is an enormous, 

. ; 
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If printing multipart forms 
gives you multipart hassles, don't 
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printer instead. 
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"Within the first couple of hours INFO® was 
worth the day.'' 

That's what Robert Alston , Director, 
Information and Systems Services , who visited from 

• The Stroh Brewery Company of Detroit said about 
last year's event. 

This year, INFO will be worth your time too! It's the 
one event showcasing systems and solutions for all your 
information management requirements . 

For 15 years , INFO has offered the entire spectrum of 
new ideas and so lutions.Today more than ever INFO is 
your best source for all the newest technologies ... ISON , 
SNA , micro-to-mainframe links, fourth generation 
languages, relational database systems, data security, 
voice/data integration and much more. 

INFO '88 will be a showcase of innovative products 
., and serv ices from virtually every important manufacturer 

... Unisys, Hewlett-Packard , IBM, Honeywell Bull, Lotus, 
NEC, Wang, Ashton-Tate, Prime, Xerox, Digital 

; Equipment Corporation, Computer Associates and 
hundreds of others. 

• 

Special "Show-Within·A·Show" 

The Transparent Computing Environment "; 
presented by Control Data , will be previewed 
at INFO . 

Enter the Transparent Computing Environment "' 
and discover innovative solutions to multi -vendor 
connectivity and integrated information management. 
Experience real-life applications in a variety of 
business settings . 

Transparent Computing Environment is a trademark of 
Con tro l Data Corpora ti on. 

• Systems Management 
•Software 
• Hardware Trends 
• Emerging Technologies 
•Multi-Vendor Connectivity 
• Communications 
• Networking 

----------, 
Information 
Management 
Exposition & 
Conference 

Jacob K.Javits Convention Center 
11th Ave. at 34th St. • New York, NY 

Show hours: IOam-Spm daily 
Need more information? Call 203-964-8287. 

Clip this coupon and 
bring it to the show for a 
$15 discount! 
This coupon entitles you to a $15 discount 
on show admission. On-site registration is 
regularly $20. With this coupon you pay 
only $5. Fill out registration form on-site 
(available in lobby) and proceed to an 
attendee typist with this ad. sv 
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CHOOSING THE WRONG 
DATA ENTRY SOFTWARE 

CAN BE UPSETTING 
TO YOUR SYSTEM. 

If you're considering changing your data entry system, you need to make the 
right decision. Choosing data entry software that's less than perfect can be 
upsetting to your system. FALCON and PC/FALCON can offer some fast relief. 

Quite simply, FALCON is the best data entry software you can buy. In the 
May 1987 DATAPRO Report on Software, FALCON topped the ratings 
in overall user satisfaction. DATAPRO said, "If you are in the market for a 
highly efficient, highly flexible data entry system, you owe it to yourself to 
look at FALCON."* 

So call (800) 622-9292 and ask for our free FALCON video. Or ask about our 
free 30-day trial program. Either way, 
you'll see for yourself that FALCON 
is strong medicine for data entry 
headaches. 

FALCON runs with MVS/SP/XA and 
VSE/SP under CICS and stand-alone under 
VTAM. PC/FALCON runs under MS/DOS. 

FALCON and PC/FALCON are pro­
prietary products of Phoenix Software 
Company, 5933 West Century Boulevard, 
Suite 1200, Los Angeles, CA 90045 . 

• 
'Reprinted with permiss ion from "DATA PRO REPORTS ON SOFTWARE : SW45-713U0-201 - Systems Enhancements," 

DATA PRO RESEAllCH CORPORATION. 
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chugging program. It should 
have a nice report writer, a 
better applications generator, 
but, as far as I'm concerned, 
Ashton-Tate is [trying] to be 
all things to all people." 
Thomas has moved to Fox­
Base to develop his products 
because they were easier to 
program and were much easi­
er for his customers to use. 

In the future, Thomas 
expects to see some real inno­
vations in DBMS products 
coming from Lotus Develop­
ment Corp., Cambridge, 
Mass., and from Microsoft 
Corp., Redmond, Wash. 

The new products from 
Lotus and Microsoft-ex­
pected some time in 1989-
won' t have the backwards­
compatibility problem. They 
can be built on SQL technology 
and won't have to work with 
previous versions of dBase. 
Lotus's product will tie into 
the company's vastly popular 
1-2-3 product. So far, Micro­
soft's DBMS is only a rumor, 
though a company spokes­
man says that, in light of its 
announced plans to compete 
in every major applications 
software arena, you can 
"draw your own conclu­
sions." Its rumored product 
is expected to use BASIC for 
applications development. 

Meanwhile, IBM's OS/2 
Extended Edition will include 
its own data manager, a sin­
gle-user DBMS using SQL pat­
terned after DB2. Also in the 
fray is Oracle Corp., Belmont, 
Calif., currently the number 
two micro-based DBMS ven­
dor with its Professional 
Oracle. 

Oracle has come up with 
a product clearly designed to 
tempt users from dBase. Ora­
cle will market SQL versions 
of WordTech Systems Inc.'s 
dBXL dBase clone and its 
Quicksilver dBase compiler. 
These products, which Ora­
cle plans to have out by the 
fall, will allow existing dBase 
applications and files to run 
with Oracle databases, com­
pany officials say. • 

News in Perspective 

SUPERCOMPUTING 

Users Welcome New NSF 
Network with Glee and Caution 
The long-awaited upgrade to the supercomputer net 
offers improved levels of speed and reliability, but its 
capacity may be depleted in less than a year. 
BY WILLIE SCH ATZ AN D 
MARY JO FOLEY 

The researchers and academ­
ics who use the services of 
NSFNET, or the National Sci­
ence Foundation network, 
which links NSF's five national 
supercomputer centers with 
eight regional net­
work hubs, are a 
pretty easy lot to 
please. In July, the 
contracting team of 
Merit Inc. (a Michi­
gan-based nonprofit 
corporation), IBM, 
and MCI put in place 
the backbone of the 
long-awaited $14 
million upgrade to 
the network. Instan­
taneously, users be­
gan singing the 
praises of the new 
network's improved 
levels of speed and 
reliability. 

While these re­
searchers may be 
giddy, they are not 
naive. The inter­
faces between the 
network's backbone 
and mid-level sites 
are still not trouble­
free, and, despite 
the introduction of 
centralized manage­

within a year as more comput­
ers tie into NSFNET. This 
would occur despite the 30-
times jump in speed now 
available. 

"People were very dis­
enchanted when the old net­
work overloaded," notes Ed­
ward Krol, assistant director 

site's network service im­
proves depends on the speed 
of the slowest machine to 
which its systems are con­
nected, as pointed out by 
members of the NSF Network 
Service Center, located at 
BEN Laboratories Inc., Cam­
bridge, Mass. Even with the 

new network, a typi­
cal lMB transfer 
may require any­
where between five 
minutes and an hour 
at busy times of the 
day, the Service 
Center reports. 

Although the 
new network's col­
or graphics and ras­
ter image capabili­
ties are light years 
ahead of the black­
and-white images of 
its predecessor, rel­
atively slow data 
transmission rates 
leave real-time 
graphics-a service 
that many super­
computer users de­
mand-impossible 
without sophisticat­
ed data compres­
sion techniques. 

CORNELL'S BRIM: Seeing higher throughput already. 
ment software and 
techniques, the old 
problems of trouble­
shooting and fault resolution 
across multiple, independent­
ly managed sites and re­
sources continue to plague 
NSFNET and its users. 

(The 45MBps 
data transmission 
rates needed to 
make real-time a re­
ality won't be avail­
able until the '90s.) 

Most important, many 
researchers say they expect 
the network to again run into 
serious congestion problems 

for network services for the 
University of Illinois at Cham­
paign/Urbana. "We don't 
know what's going to happen 
when the new one is loaded 
down, but, even with higher 
overload capacity, it will be 
overloaded within a year." 

The degree to which any 

In terms of 
speed, things probably will 
get worse before they get bet-
ter. William Wulf, NSF's assis- i;­

tant director for Computer 2 
and Information Science and ~ 
Engineering, is talking about ~ 
interconnecting "several 
thousand" total sites, namely ~ 
"all universities and research j 
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labs in the U.S.," via the 
network. 

A National Networked Lab 

Ultimately, NSFNET will 
result in the creation of "a na­
tional networked laboratory," 
which will be vital to the 
U.S.'s "national security and 
competitiveness," Wulf pre­
dicts . For now, most users 
look forward to short-term­
and, most likely, short­
lived-productivity gains. 

"The capacity of the old 
network was used up com­
pletely in September 1987," 
explains Scott Brim, manager 
of network systems for the 

er throughput and reliability. 
Bob Sugar, professor of 

physics at the University of 
California at Santa Barbara, 
agrees. "The previous net­
work was really inadequate," 
he says. "The bandwidth was 
far too low for what users 
needed. The new network 
greatly improves the system 
and allows for the balancing of 
dataloads. It also makes it eas­
ier to use the supercomputer 
centers." 

"With the previous net­
work," states Julian Kately, 
director of the computer cen­
ter for Colorado State Univer­
sity, in Fort Collins, "peaks 

The Changing NSFNET Backbone 

reasonable bandwidth. The 
new backbone is just the first 
step." 

Formerly a Haphazard Design 

These old network ca­
pacity and transmission limi­
tations were due, in large 
part, to the haphazard design 
and management of the old 
NSFNET (see "The Changing 
NSFNET Backbone"). 

The backbone of the net­
work consisted of six hubs, lo­
cated all around the U.S., run­
ning Sun Microsystems' Unix 
systems as switches, or 
"fuzzballs." The hubs were 
linked by 56Kbps lines sup-

The new NSFNET con­
sists of 13 hubs, each running 
Berkeley Systems Develop­
ment 4.3 Unix on IBM RT PCs 
and PS/2s. These nodes are 
connected by 448Kbps digi­
tal-microwave and fiber-optic 
circuitry provided by MCI 
Communications Corp. (MCI 
is in the process of upgrading 
the network to 1.5Mbps Tl 
circuits.) 

MCI also is responsible for 
maintaining the network dur­
ing the five-year duration of 
the contract. IBM, which was 
charged with designing and 
developing the overall archi­
tecture, the switching and 

routing system, 
and the network 

On the left is the interim NSFNET backbone; on the right is phase one of the NSFNET backbone, as of July 1988. 
management sys­
tem, is providing 
NSFNET users with 
its NetView net­
work management 
software, and with 
GRAND, its elec­
tronic communica­
tions system, in 
addition to the net­
work computer 
hardware. 

BEFORE AFTER 
NYSERNET WESTNET 

NETWORK 
HUBS 

SDSCNET 

NYSERNET 

BARR NET 

SURANET 

SESOUINET 

The Merit 
Computer Net­
work-a consorti­
um of eight Michi­
gan state universi­
ties funded by 
Merit Inc.-is act­
ing as the day-to­
day administrative 
and management 
center for NSFNET. 

~.,..---------------------------------------~ At its Ann Arbor, 
Theory Center at Cornell and valleys were a real prob- plied by AT&T. Mich., headquarters, the 
University, Ithaca, N.Y. Cor- !em. People would lose con- MeritComputerNetworkwill 
nell was instrumental in engi- nections because the network Network Managed at Random house two IBM 4381 
neering two last-d itch at- was so bad. The new network As the National Science mainframes. 
tempts to squeeze more pow- supposedly has the ability to Foundation was-and still "I managed the old net­
er from the old NSFNET. cope much better with con- is-more of a policy-making work in total," says Universi-

gestion. With the new NSF- and funding body than a tech- ty of Illinois' Krol. "Now, the 
"Best" Congestion Control NET," he says, "it should be nology-based one, network pressure's off me. There's 

One of these efforts was easier to identify the peaks management was handled more exposure for Merit to 
the in-house development of earlier and fix them before randomly by scientists at vari- make it work. They're sup­
what Brim calls "the best con- they happen." ous nodes. "It wasn't a real el- posed to do it right. So far, 
gestion control and avoidance "The new NSFNET does egant solution," a Merit Inc. they seem to be." 

1l> software in existence." But not solve all the problems," spokesperson acknowledges, "No matter what hap-
0 the best just wasn't good Sug;ir cautions. "We have got "but it was a way of transfer- pens," Cornell's Brim says, 
, enough. On the other hand, he to get individual university ring data developed by differ- "the new network won't be 
J' 
£ says, with the new backbone, campuses connected to the ent people using different [as] terrible [as] the old 
a he's already seen much high- supercomputer centers on a . hardware and software." one." • 
e ~----------------------------------------------~ 
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SUPRA Opens Doors For Best Western. 
PROBLEM: How to easily access and 

• update large oolumes of corporate infor­
mation vilal for strengthening image 
and facilitating expansion 
CINCOM SOLVED IT: With SUPRA 
Advanced Relational DBMS and MANI1S, 
a powerful application development tool 

,.. Tracking and managing 
infonnation for 3,300 hotels 
in more than 30 countries 
around the world is enough to 
give any MIS manager some 
sleepless nights. But, thanks 
to the SUPRA"' Advanced Rela­
tional DBMS from Cincom®, 

" Best Western's Robert Seate 

Mr. Robert C. Seate 

(along with member hoteliers 
and guests) can rest assured 
things are running smoothly. 

Manager, Management Information Systems 
Best Wi?stern International, Inc. 

"With SUPRA, we really have the best of both 
worlds, " explains Seate. "We get the advantages of 
a relational environment and, at the same time, get 
a system that perfonns very well in a large volume 
production environment." 

SUPRA's superior perfonnance lets the 
world's largest hotel chain access and update the 
marketing data as well as the property and travel 
publications essential to support and promote each 
hotel. SUPRA also works in concert with MANTIS®, 
a flexible application development tool in the CASE 
ENVIRONMENT"' , to drive multiple programs de­
signed to monitor and upgrade quality standards 
throughout the Best Western organization. "When 
you increase the value of the chain, people want to 
become a part of it," Seate explained. 

"SUPRA and all the Cincom products work 
together to help us meet our corporate expansion 
and quality goals," Seate points out. "It's a set of 
tools that is very flexible , very easy to use and 
learn, and very capable of developing and support­
ing a wide variety of applications." 

Circle 21 on Reader Card 

As for SUPRA's reliability, Seate has no reser­
vations. "Let's put it this way," he says, "we're run­
ning our payroll on it. We'd be crazy to do that if we 
didn't have a high degree of confidence in the system." 

If you' re looking for a relational data base 
with IBM and VAX compatibility , high perform­
ance and reliability , plus the option of a flexible 
application development tool, it's time you checked 
into SUPRA and MANTIS. 

Call us today for more product and customer 
success infonnation, or write our Marketing Service 
Department, Cincom World Headquarters, 2300 
Montana Avenue, Cincinnati, OH 45211. 

1-800-543-3010 
In Ohio, 513-661-6ooo 

In Canada, 1-800-387-5914 

EHCINCOM 
The Better The Solution, The Better The Value5

M 



Less production 
cost. 
Less downtime. 
Less maintenance. 
Less space. 
Less noise. 
If you're looking for a hassle­
free printer that's less expensive 
to buy and downright frugal to 
operate, look into Hitachi Koki. 
You'll find exceptional reliability 
with no preventive maintenance 
requirements. Consistent OCR 
print qualitx. Plug compatibility 
with virtually any system. And 
the quietest, most compact 
cabinets in the business. 
Why pay more? Tens of 
thousands of Hitachi Koki band 
printers have proven themselves 
in offices and data centers just 
like yours. 
For details and the name of 
your local distributor, contact 
Nissei Sangyo America, Ltd., 
800 South Street, Waltham, MA 
02154, (617) 893-5700. Or call 
our west coast office at 
(619) 485-8552. 

Hitachi Kol<i 
band 
printers 

lnSAI 
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MOST DASD PERFORMANCE SOFTWARE 
TELLS YOU WHAT'S GOING WRONG. 

WE TELL YOU HOW 
TO MAKE IT RIGHT. 

Until now, DASO tuning was a painstaking 
task-requiring hours of statistical analysis just to 
figure out what was wrong. Correcting problems 
often involved guesswork, trial and error and 
just plain luck. DASO ADVISOR from Boole & 
Babbage tells you exactly what's going wrong 
and how to make it right. 

DASO ADVISOR is an EXPERT system­
based DASO tuning tool that eliminates the 
need to wade through piles of performance 

statistics . It analyzes the performance of your 
entire DASO subsystem, from individual data 
sets, through hundreds of devices, controllers 
and channels. It identifies data bottlenecks, then 
makes specific tuning recommendations. All in 
concise English. So you have what you need to 
improve DASO performance. And time to solve 
other system performance problems. 

For a free demo diskette that shows you how 
DASO ADVISOR can help you make it right, 
call Don Mitchell. In California : 800-624-5566. 
Outside California: 800-822-6653. 

Boole & Babbage, Inc., 510 Oakmead 
Parkway, Sunnyvale, California 94086. 

Boole~ ~ 
Babbage~ 
The Performance People 
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RISC and Unix: 
Transitional 

Technological develop­
ments and user demand for 
standards are creating a 
sea of change in IS. Estab­
lished vendors are having 
to find new ways to add 
value in a world of open 
systems, and users are 
wrestling with ways to 
preserve proprietary sys­
tems' advantages while 
achieving connectivity 
among dissimilar plat­
forms. Recent announce­
ments of RISC and Unix 
systems have sped the 
maturation of the industry. 

BY RALPH EMMETT CARLYLE 

The explosion of computing power that 
has been unleashed so far this year is, 
ironically, the product of a rapidly matur­
ing industry. The awesome display of 
MIPS muscle flexing, which could take 
computer manufacturers and their cus­
tomers to 100MIPS commodity chips by 
1991, has come about chiefly because of 
one architectural type and one operating 
system, namely, reduced instruction set 
computers (RISC) and Unix. 

After an adolescent fling with what 
one computer pioneer, Gordon Bell, 
leader of Digital Equipment Corp.'s VAX 
development team, refers to as "vanity 
architectures" and "anything goes" 
hardware experimentation, the 40-year­
old industry is beginning to settle down 
and conserve its resources. Established 
vendors, especially in the minicomputer 

The Furious Pace of Open Systems Developments 

APRIL 19 

class, are developing fewer new archi­
tectures, fewer new operating systems, 
and fewer new computing styles. 

This rapid maturation has been fu­
eled as much by customers as by technol­
ogy. Users are insisting on standards in 
everything-from chips to operating 
systems to network interfaces-that will 
allow them to cut costs, get a fatter re­
turn from existing systems, and build in­
tegrated networks. Emerging industry 
forces, such as independent software 
vendors, systems integrators, and value­
added resellers, are similarly motivated. 

Proprietary Systems Aren't Going Away 

Oddly enough, most users arc not 
counting the days to the time they can 
get off proprietary systems. Despite all 
the noise from Motorola, MIPS Comput­
er, Sun, and other RISC/Unix suppliers, 
most major organizations are clinging 

L 
MAY9 MAY17 MARCH1 

Apollo announces its 
Series 10000 personal 
supercomputer. It is the 
first machine to make 
use of Apollo 's PRISM 
multiprocessor RISC ar­
chitecture. The compa­
ny says the 10000 is 
capable of up to 

APRIL 18 
Motorola introduces the 
88000 microprocessor, 
a RISC-based chip that 
the company claims will 
bring supermini, even 
mainframe, perfor­
mance to the desktop. 
CMOS versions are ex­
pected to deliver 
15MIPS to 17MIPS (close 
to the level of DEC's top­
of-the-l ine VAX uni­
processor) and 50MIPS 
in parallel processing 
configurations. 

Data General describes 
a 1 OOMIPS ECL version 
of the 88000 it is build­
ing with Motorola. It will 
be offered to the indus­
try in 1991. Sources at 
DG reveal that the com­
pany is already devel­
oping a commercial 
Unix-based system that 
features eight of the 

MIPS Computer claims 
price / performance 
leadership with a 
12MIPS RISC-based sys­
tem, the M/ 120, selling 
at $2,500 per MIPS. 

The Open Software 
Foundation is formed by 
seven international 
computer vendors, in­
cluding arch-
enemies IBM and Digital 
Equipment Corp. OSF is 
conceived as an inde­
pendent and autono­
mous body that will 
build a standard operat­
ing system from recom­
mendations submitted 
by vendors and interna­
tional standards groups. 
First products are ex­
pected in two years. 

1 OOMIPS, or 100 times 
the capability of a VAX 
11 /780. This cpu MIPS 
payload will cost about 
$120,000, Apollo 
claims. 
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1 OOMIPS devices (act­
ing as co-processors), 
to be aimed squarely at 
IBM's base. 
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the Signs of 
Times 

What are users to make of all these 
events? Should they expect the flurry of 
aggressively priced RISC products to has­
ten a general collapse in hardware 
prices? How are users to act when they 
have mixed emotions about proprietary 
systems versus their open systems suc­

Several factors anchor users to pro­
prietary technology. First of all, the larg­
est installed base of computer cus­
tomers, IBM sites, is more conservative 
and less technically oriented than any 
other. Second, users remain loyal to 
those systems vendors that brought 

dearly to the proprietary systems on 
which their applications investments lie. 
"We're not going to throw out 25 years' 
[and billions of dollars'] worth of IBM 
code for Unix, or anything else," says 
Trevor Nicholas, director of information 
systems resources at Barclays Bank. 
The London-based bank is one of IBM's 
top 20 customers worldwide. It also op­
erates a $300 million VAX-based network. 

Enthusiasm for the AS/ 400 

Some ISVs (independent software 
vendors), Sis (systems integrators), and 
vars even demonstrate abiding respect 
for closed systems. Witness their enthu­
siasm for the most ballyhooed product of 
the year-IBM's AS/400, a proprietary 
midrange system that drew more head­
lines than all the Unix introductions com­
bined (see "A Proprietary Machine In a 
Standards World"). 

cessors? Should they be 
shopping for new systems 
vendors, sticking with 
their vendors, or leaping 
into the hands of systems 
integrators? And what ap­
plications should they 
build on open systems? 

Behind 
the News 

them into the 20th centu­
ry. Third, the expense of 
converting from IBM's VM 
or DEC's VMS to Unix is 
high. Fourth, as Bob Ev­
ans, vp, MIS, at El Paso Gas 
points out: "Somewhere 

JUNE2 
IBM expands PS/2 fami­
ly with seven new ma­
chines, notably the 
Model 70-A21 /386 with 
Intel 's fastest (25MHz) 
32-bit microprocessor. 
The system is priced at 
$11 ,295. 

The answers don't come easy. The 
best that users can do is to attempt to un­
derstand where the industry is coming 
from, where it's headed, why it's going in 
that direction, and what roles suppliers 
and users themselves will play in its 
destiny. 

down the line, people 
seem to have forgotten the fact that pro­
prietary technology adds value." George 
DiNardo, executive vice president, MIS, 
for Mellon Bank, Pittsburgh, argues that 
in some environments, notably high-vol­
ume OL TP crunching, proprietary sys­
tems get the job done "better and 

JUNE20 
Compaq extends its line 
of pcs based on Intel 
386 (CISC architecture) 
chips with Deskpro 
386/25 and Deskpro 
386. The company 
claims that the Model 
25 (priced starting at 
$10,299) outperforms 
many minis and engi­
neering workstations. It 
also underscores the 
Model 25's ability to run 
DOS, Windows 386, 
Unix/Xenix, and OS/2 
applications. 

JULYS 
MIPS Computer reas­
serts its claim to price / 
performance leader­
ship, offering 20MIPS for 
around $100,000 in its 
new RISC-based M/ 
2000 system. 

JULY12 
Apollo touts supremacy 
at the low end of the 
workstation market­
place with two new Mo­
torola 68030-based 
models. One, the 3500, 
offers 4MIPS for under 
$8,000; the other, the 
4500, weighs in at ?MIPS 
for$19,000. 

JULY19 
IBM announces the first 
upgrade to its RISC­
based personal com­
puter, the RT PC, in 20 
months. Three new 
models, priced between 
$23,220 and $32, 165, 
are announced that, 
typically, offer 25% 
more throughput to 
customers . 
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cheaper than anything else"-especially 
mainframes. 

A recent survey of 50 leading U.S. 
companies by Wall Street firm, First 
Boston Corp., offers another reason why 
the longevity of mainframes and mini­
computers, which Bell calls "code muse­
ums," is assured for a while. Portability, 
the vanguard of the open systems move­
ment, ranks dead last among 16 user 
needs measured by the investment firm. 
Multivendor networking tops the list, 
with other connectivity needs such as 
systems integration running close be­
hind. What the commercial sector really 
wants, concludes First Boston analyst 
Steve Milunovich, is "Unix layered with 
extra code to act as the glue between pre­
viously antisocial systems." 

Value Is Added by Proprietary Systems 

El Paso's Evans says the real driv­
ing force behind the standards move­
ment, the "ideal" that corporations want 
to achieve, is to use proprietary systems 
for whatever they do well. In other 

Signs of 
Transitional 
Times 

words, says Evans, "IBM for batch, Tan­
dem for OLTP, DEC for timesharing," and 
open interfaces for improved connectiv­
ity. "What we don't want is some homog­
enizing effect whereby Unix as the 
lowest common denominator forces us 
to sacrifice the value added by propri­
etary systems." 

If, as First Boston's Milunovich 
claims, Unix is more an "evolution than a 
revolution" in the commercial sector­
his survey showed that only 15% of re­
spondents consider Unix strategic at this 
point-the same can't be said of the rest 
of user world. Unix and other standards 
are already a major force in government, 
education, and, increasingly, in manufac­
turing. Overseas, where European sup­
pliers have rallied around the Unix 
standard to hold U.S. vendors at bay, the 
movement is even stronger. 

(That's not to say there are no main­
stream examples of U.S. commercial 
customers investing heavily in Unix. 
Computing pioneer American Airlines 
has joined with three other giants of the 

A Proprietary Machine In a Standards World 
It's pure IBM: at a time when the industry is obsessed with open systems, the 
company is extolling-successfully-the virtues of its new proprietary midrange 
line of systems, the AS / 400. 

IBM seems to have tapped into something that businesspeople have always 
known and computer companies tend to forget: the importance of return on invest­
ment. "You can pay only $8,000 for a PC or Unix workstation and see little return. 
Cost can be meaningless if, by comparison, somebody else has spent $50,000 for a 
bundled IBM machine and got a $200,000 return," says Tom Moser, chairman and 
ceo of Prosoft Inc., Canton, Ohio, one of a growing number of IBM vars, or "busi­
ness partners," who can't wait to get his hands on the first AS/ 400s. The AS/ 400 is 
the latest, and according to many analysts, the best, incarnation of IBM's closed 
System/ 3X architecture. 

IBM's notion of selling a closed machine, often with MIPS that cost 15 times 
more than on Unix systems aimed at the same industries, seems preposterous at 
best. (IBM vars put the price at $270,000 for 4MIPS.) Yet, as Moser points out, he 
"never loses" in competitive bids with a System/36 and doesn't expect to lose 
with an AS/ 400. "We're always more expensive, but we win anyway," he says of 
bids in his specialty industries of distribution and manufacturing. "The machine is 
so damn easy to use. IBM understands the psychology of the small business to 
perfection," says Moser. 

Unix and the PC operating systems, in contrast, require quite lengthy learning 
curves, experts point out. "They are like stick shifts compared to the automatic 
transmission of an AS/ 400," says Moser. 

While it's true that IBM's customers will lock themselves into their var and to 
IBM when they purchase an AS/ 400-and hence possibly pay $3,000 for a peripher­
al that costs $800 to a open systems customer-they do so gleefully. There are 
some 250,000 System/ 3X customers across the globe, according to IBM. "So 
you're locking yourself into a Chevy rather than a '55 Jaguar you can't get parts 
for, " quips Moser. 

The strategy has great appeal for many MIS executives who want to cross 
over into the business side of the house and bypass the complexities of technical 
management. 

It's an odd fact, but all the industry will accept right now, it seems, are two 
extremes: the fully open system or the fully closed one. 
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travel and leisure business-Marriott, 
Hilton, and Budget Rent-a-Car-to cre­
ate a network that allows a single cus­
tomer transaction to book a flight or 
hotel room, or to rent a car. The first 
phase of this CONFIRM network is being 
built around Unix and a multiprocessor 
OL TP architecture supplied by Sequent, 
Beaverton, Ore.) 

Paying for Open Systems Development 

U.S. commercial users are also be­
ing indirectly affected by the standards 
movement, according to El Paso's Ev­
ans. "The U.S. government's insistence 
that its suppliers offer Unix or nothing is 
beginning to affect my business," he 
says. Evans, who has one of the largest 
Wang installations in the world, says his 
supplier naturally wants to bid on large 
federal procurements and must retrofi t 
its technology with open standards to do 
so. As Wang customers, he says, "we 
end up having to pay for the development 
of that open systems technology wheth­
er we want to or not. It's passed on to us 
in the form of increased product costs or 
less efficient proprietary technology." 

In an effort to achieve open inter­
faces with all speed, the industry may 
indeed be penalizing proprietary technol­
ogy, says John Torreele, operations di­
rector for one top systems integrator, 
Computer Sciences Corp., El Segundo, 
Calif., who is a strong proponent of such 
interfaces. "Most bids emerging from 
the federal arena are of the IDIQ [indefi­
nite delivery, indefini te quantity] kind, 
but at fixed price," says Torreele. "The 
edge goes to those with open systems." 

Standards Redraw the Map of the Industry 

The standards movement could 
soon exert a more direct pressure on the 
commercial sector, warns Barclays 
Bank' s Nicholas. His fear is that the prod­
ucts of deregulation, such as "pseudo" 
banks, insurers, etc., will use the new 
open platforms to take away the handful 
of really big customers that support the 
whole Barclays banking structure-the 
"cherries" on the tree, as Nicholas calls 
them. He worries that open systems will 
allow pseudo-competitors to develop 
equivalent or superior IS capabilities at 
much lower costs, some of which could 
be passed along to big customers. "To 
compete in the years ahead, we may have 
to put more of our new applications on 
Unix workstations, if, and when, that op­
erating system achieves functional parity 
with our own," Nicholas says. 

Standards seem to be redrawing the 
map of the industry. More than anything, 





standards promise to be the "great level­
er." Davids can emerge to take on Goli­
aths. Or "outs" can become "ins," as 
Edson de Castro, president and ceo of 
Data General, put it in a recent DATAMA­
TION interview. De Castro admits to be­
ing one of the "outs" that would soon be 
back "in." 

Not only will the balance of power 
shift between corporations, a process al­
ready occurring through constant asset 
juggling, it will also shift between ven­
dors, ISVs, Sis, and vars, say observers. 

The demand for connectivity is forc­
ing vendors into unprecedented levels of 
cooperation and into (often uneasy) alli­
ances. A new elite of systems integrators 
and resellers, third parties conversant 
with the customer and his or her busi­
ness problem, has been created to fill the 
void. "These people have the real pow­
er," says John Imlay, chairman and ceo of 
the Atlanta-based mainframe software 
company, MSA, and a member of DATA­
MATION's advisory board, alluding to 
firms such as Computer Sciences Corp., 
Arthur Andersen, and IBM itself. "The 
whole software industry, MSA included, 
is reorganizing into vertical niches [in­
dustry-specific segments] to play a sub­
contracting role in the megadeals they 
are putting together." 

The Shifting Balance of Power 

Nearly one sixth of the $33.6 billion 
worth of hardware sold last year in the 
U.S. was supplied to customers by third 
parties, according to International Data 
Corp. , a market research firm in Fra­
mingham, Mass. "And this number un­
derstates the true importance of vars," 
says JDC analyst, Steve Bosley, "because 
many of the processors supplied directly 
by vendors were offered with third-party 
software and support. In fact, third-party 
software drives the whole industry dy­
namic today." 

Standards are also shifting the bal­
ance of power between countries. Anetta 
Kunft, marketing manager for the Neth­
erlands' biggest var, Baan Info Systems, 
points out that U.S. vendors (IBM and 
DEC especially) have created the domi­
nant proprietary architectures. That 
dominance, in turn, has forced the rest of 
the world into alliances and the quest for 
alternative open standards. "As a re­
sult," she explains, "we have less trouble 
adapting to the changes, and can use 
standards offensively, not defensively, 
as is the case with those protecting huge 
installed bases." 

Baan, which essentially serves two 
industries, construction and manufactur-
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ing, has reached $23 million in sales and 
is growing 60% a year by pursuing a ven­
dor-in-dependent strategy. 

Proprietary Mini Bases Stop Growing 

U.S. firms with smaller proprietary 
bases, especially the New England mini 
makers, are seriously threatened by the 
open movement. "Their bases are too 
small to attract the interest of ISVs," says 
Stuart Levinsky, marketing manager for 
one of Canada's biggest vars, Jonas & 
Erickson, Toronto. One reason, for ex­
ample, for Data General's ambitious shift 
into open systems and communications 
systems is that, by internal estimates, 
only about 3% of the world's applications 
will run on DG's proprietary MV hardware 
by 1991. 

PEOPLE SEEM 
TO HAVE FOR­
GOTTEN THAT 
PROPRIETARY 
TECHNOLOGY 
ADDS VALUE. 

"Our proprietary base," says de 
Castro, "has virtually stopped growing." 
So have the proprietary minicomputer 
bases of the other leading vendors, DEC 
excepted, as recent DATAMATION/ 
Cowen & Co. surveys have shown (see 
"Midrange Shootout," Nov. 15, 1987, p. 
60). The mini makers have to find ways 
to pry open the larger bases of IBM and 
DEC and comfortable vertical niches if 
they want to grow. As one analyst, 
George Colony at Forrester Research, 
Cambridge, Mass., puts it: " If you're get­
ting only 8% return on an investment, 
you have to wonder whether you 
wouldn't be better off just leaving your 
money in the bank, or whether you 
should be in some other business-may­
be real estate or publishing." 

Economic Benefits of Openness 

According to de Castro, the most 
immediate effect of standards is on the 
cost and pricing structure of the indus­
try. "Those proprietary vendors that 
adapt quickly can greatly improve their 
cost structure," he says, offering an ex­
ample from his own sphere of influence. 

"Because we've committed to commodi­
ty RISC chips, we've been able to shut 
down our semiconductor group and sell 
off our Singapore-based manufacturing 
operation. Other major cuts in overhead 
are possible," de Castro says, declining 
to elaborate for the time being. 

Users can also benefit from stan­
dards as a result of reduced development 
costs. Corporations can cut their pro­
gramming and operations costs-typi­
cally 50% or so of their IS operations 
budget- since they can choose the sys­
tem that performs their work most cost­
effectively. 

Anthony Rodino Dando lo, MIS direc­
tor for Fininvest Servizi, Milan, notes a 
paradox of the open standards move­
ment: companies can now develop new 
applications on closed architectures with 
less fear. "You always know there is an 
alternative in the open systems environ­
ment that an IBM or DEC must maintain 
compatibility with. It's a good feeling," 
Dandolo says. 

Open standards also save ISVs and 
vars huge sums. Jit Saxena, president 
and ceo of Applix, Westboro, Mass., has 
begun to make inroads into the commer­
cial arena with his office automation 
suite, Alis. " I committed to Unix in 
1984," he says, "because I didn't see any 
great future for proprietary systems. But 
back then, there weren't any standard 
windowing products, network file sys­
tems, and networking interfaces, so we 
had to write our own." Saxena estimates 
that Alis cost 10 times more to develop 
than it would in today's more standard­
ized environment. 

Vars Want Independence From Vendors 

Jonas & Erickson's Levinsky as­
serts that vars want to put all their mon­
ey into solving business problems and 
supporting the customer, not into their 
systems vendor's pocket. "We don't 
want to find out that our proprietary 
hardware has suddenly become nonstra­
tegic or very expensive. We don't want 
to be dependent on vendors at all," he 
says of his company's decision to adopt 
Unix in the mid-'80s. 

Jonas & Erickson uses four main 
vendors: Hewlett-Packard, IBM, DEC, and 
Prime. Jonas & Erickson achieved $33 
million in sales last year. It expects $45 
million in sales this year, and $100 million 
in 1990. "With vars increasingly adopt­
ing Unix and open systems, it's easier for 
vars to become 'supervars' through ac­
quisition," Levinsky says. 

The great levelers though they may 
be, standards are unlikely to pose a major 





threat to the pricing structure of estab­
lished vendors. A sizable number of cus­
tomers, especially in the commercial 
arena both here and overseas, have no 
immediate interest in Unix. IS organiza­
tions that try to plan ahead, however, 
should be aware that some sectors of the 
supplier spectrum will be more prone to 
pricing turbulence than others. 
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Data General's de Castro believes 
that Unix, RISC, and workstations could 
soon have grave implications for the 
builders of ECL- (emitter-coupled logic) 
based superminis, which include DEC and 
his own company. In five years, main­
frame builders using the same expensive 
bipolar logic could be affected. It's worth 
noting that CMOS implementations of 

RISC chips delivering up to 17MIPS 
(50MIPS in parallel processing configura­
tions) will be available from Motorola in 
about a year. DEC recently killed one 
lOMIPS to 14MIPS ECL-based supermini 
project ("Argonaut"), which resulted in 
300 development staff being stranded. 
Insiders cite spiraling costs as a major 
factor; DEC declines to comment on its 
development activities. 

Michael Mahon, System Architec­
ture manager for HP's Information Archi­
leclure Group, agrees with de Castro: 
"ECL technology is very expensive. Only 
those building CMOS-based minis for the 
lower end of the market will be able to 
preserve their margins over the short 
term." 

li>EC Goes Outside for RISC Chips 

DEC, for example, recently decided to 
go outside for RISC chip technology, re­
portedly to MIPS Computer Systems Inc., 
Sunnyvale, Calif. "The costs of develop­
ing proprietary RISC technology at the 
workstation level are prohibitive. We 
know," Mahon says, reminding us that 
HP was the first mini maker to embrace 
RISC. "DEC hasn'l even been able lo make 
any margin on its VAX Station 2000 engi­
neering workstation. The new econom­
ics of open systems has hurt even DEC at 
the low end of its business." 

DEC's Bill Strecker, vp, Product 
Strategy and Architecture, wouldn't be 
drawn into an argument about DEC's mar­
gins, bul alluded lo lhe MIPS Computer 
rumor by saying, "We've always had the 
good sense to buy something on the out­
side if we can't make it cheaply enough 
on the inside." 

Both de Castro and Mahon, along 
with a growing number of experts, stress 
that popping a few cheap RISC chips into 
Unix-based systems isn't what poses the 
real threat to DEC or any other estab­
lished vendor. "It's the proliferation of 
consumer-like applications around Unix 
that make the difference," says de Cas­
tro. "People didn't buy pcs for the cheap 
hardware, though that didn't hurt. They 
bought them for 1-2-3 and the like." 

Don't expect to see a bloodbath 
soon, though. Customers have decided 
that standards are what they want, but 
seem to accept that large companies 
such as IBM and DEC will have their own 
way of doing things. 

With standards as the great leveler, 
maybe every organization or group, irre­
spective of size, will play a part in the cre­
ation of new applications. "Through 
standards," says de Castro, "we're all 
star ting over." • 





Don Hutson Gerald Meyers Edward Yourdon Jake LaMotta 

GENERAL SESSIONS 

This year's lineup of General Session Speakers includes: 
• Don Hutson. an outstanding and inspiring speaker. will 

address "A Formula for Success . .. with Less Stress" 
(spouses invited). 

• Gerald Meyers, author of the best-selling book on crisis 
management, When It Hits the Fan. 

• Edward Yourdon. of structured programming fame. 
and author of the recent book, Nations at Risk 

• Jake LaMotta, former world boxing champion and 
subject of the movie "Raging Bull." 

SIXTY (60) WORKSHOPS 
Conferees can attend 6 workshops over the three days. 
These 11/4 hour sessions. led by experienced practitioners. 
cover the entire spectrum of computer security concerns. 

THE "GRADUATE PROGRAM" FOR ADVANCED 
PRACTITIONERS 
A special 2-day program designed to meet the needs of 
the advanced computer security professional with at least 
5 years experience. 

WORLD'S LARGEST EXHIBITION 
On Monday and Tuesday (November 14 and 15) there will 
be the largest showing of security products ever 
assembled. This year. attendees will have two scheduled 
visits rather than the traditional one. 

TOUR PROGRAM 
This optional 2 half-day program gives family and friends 
a chance to see highlights of the Miami area ... and it's 
made available at CSl's cost of $55. 

This Year's Program Highlights ... 
• Live Demos- of viruses. hacking. bulletin boards 
• Access Control Software Tracks ... workshops on CA-ACF2, 

RACF. and CA-Top Secret 
• All activities "under one roof"-all workshops. general sessions. 

the Graduate Program, and the Exhibition. 
• Plenty of hotel rooms- Over 1,000 at the Fontainebleau. 
• Economy- we've negotiated hard to keep your costs way down. 

Hotel rates are exceptionally low. A BEST BUY: Fly Eastern 
Airlines and you'll receive a minimum discount of 50% ... with no 
restrictions (i.e., no minimum stay or cancellation penalty). 

• Hospitality Hour-Swap notes with your peers. 
• Individualized schedule-Your personal agenda for the entire 

Conference. 

What 1987 
Conferees 
Said ... 

~ 
"The CSI annual conference Is a 
must for all Individuals Involved In 
computer security. It Is the one 
place for maintaining computer 

"As a first time attendee-I was over­
whelmed-the Info, Ideas, organization, and 
quality speakers. I'm already looking forward 
to attending the next conference." Richard 
Panned\ Chief, Internal Security Unit. Minnesota 
Dept of Jobs & Training 

security expertise, and staying on the leading 
edge." John T. Devall, Jr.. System Security 
Administrator. Tenneco Oil Exploration 
"An Incredible opportunity to find solutions, 
give help, and reafflnn commitment; Almost 
exhausting; More useful knowledge than one 
person can assimilate." John A. Blackley, Data 
Security Administrator. Capital Holding Corp. 

"This was the best run conference I have ever 
attended and I have attended many different 
vendor and user conferences; Also you had the 
best speakers and workshop leaders:· Rita 
Stracka. Assistant Dir.. Facilities/Security, State 
of NJ. Dept. of Treasury 



:onference & Exhibition 

,. 

.. 

I November 14-16, 1988 • Miami Beach 

WORKSHOP PROGRAM 
1. Short and Long-Term Planning for Information Security 
2. Establishing Workable Information Security Policies 
3. Building an Effective Data Security Function 
4. Security Review of Communication Networks 
5. Architectural Comparison of CA-ACF2. RACF. a CA-Tup Secret: pt_ I 
6. Planning & Implementing a Security Awareness Program 
7. Multi-Level Security in a Commercial Environment 
8. Computer Viruses. Part I-What They Are & How They Work 
9. An Overview of Risk Management lbols 

10. Introduction to Disaster Recovery Planning 
11. Career Planning for Information Security Officers 
12. Establishing a Managing the Security of Microcomputers 
13. Data Security: Who .. Owns .. the Responsibility? 
14. Security Considerations of Inter-Company Networking 
15. Architectural Comparison of CA-ACF2. RACF. & CA-1bp Secret: pt_ II 
16. The Missing Link: Information Classification 
17. Correlating Security .. Incidents .. to Deficient 

Organizational Policies 
18. Computer Viruses. Part II-Protecting Your Systems 
19. Controlling the Systems Programmer 
20. Contingency Planning: What About Your People? 
21. Management·s Obligations: The Executive·s Checkiist for 

Information Protection 
22. Outstanding Security Programs: Making Them Happen 
23. Controlling Security Risks of Personal Computers 
24. Network Security: A Primer 
25. Computer Fraud: Effective Prosecution 
26. Security Awareness for Government & Defense Contractors 
27. An Introduction to VAX/VMS Security 
28. Halon 1301 : Can We Live With It? 
29. Security Penetration Evaluation Methodology 
30. Disaster Recovery Planning. Economy Style 

OPTIONAL SEMINARS 
You can attend one or two of the optional full-day seminars offered 
Sunday and Thursday, November 13th and 17th. 

1. Introduction to Computer Security 
2. Applying Computer Security to Meet Organizational Objectives 
3. How to Become a More Effective Data Security Officer 
4. A Blueprint for Establishing Security Policies. Standards. & Guidelines 
S. How to Conduct an Information Security Review 
6. Introduction to Data Communications Security 
7. Information Security in a DoD Environment 
8 ... Cr iminal Code .. -Risks and Countermeasures 
9. Net work Security in a Digital Environment 

10. Developing a Structured Approach to Disaster Recovery Planning 
11. Creating an Information Security Awareness Program 
12. Computer Crime Investigation: A Practical Approach 

31 . Everything You Wanted to Know about Using Consultants 
32. Achieving Support for Security: A New Communications Model 
33. PC Products Evaluation: Part I 
34. Security Implications of IBM"s New ESA Environment 
35. CA-Tup Secret: For the Advanced Practitioner 
36. Securing the MVS Environment 
37. DECnet Security 
38. Computer Viruses: The Law & Your Legal Liability 
39. What the DSO & Auditor Should Know about Developing Secure 

Applications 
40. Choosing & Negotiating with a Recovery Services Vendor 
41. DP Risk Management Keyed to the .. Business Purpose .. 
42. Security of Local Area Networ1<s 
43. PC Products Evaluation. Part II-Physical Security 
44. lransborder Data Communications Security 
45. RACF: For the Advanced Practitioner 
46. Security & Control of VM Systems Software 
47. VAXcluster Security Issues 
48. The .. Computer Security Act of 19B7": Implications for Government & 

Private Standards 
49. Controlling the Hacker Threat 
SO. Legal Aspects of Recovery Planning for Financial Institutions 
51. Automating the Data Security Administration Function 
52. Data Systems Crisis Management 
53. Achieving Success: A 5-Step Program 
54. PC-te>-Mainframe Security 
55. CA-ACF2: For the Advanced Practitioner 
56. DB2 Version 2: Security Update 
57. Case Histories of Recent Computer Break-ins 
58. The Impact of Legal a Legislative lrends on Security Management 
59. Auditing a Tusting for Security Compliance 
60. Organization-Wide Business Resumption Planning 

ABOUT COMPUTER SECURITY INSTITUTE 
CSI. established in 197 4, is a full -service mem­
bership organization dedicated to helping its more than 3,000 
members safeguard their information assets. Services include the 
bimonthly newsletter Computer Security, the annual Computer 
Security Buyers Guide: a Hot Line telephone referral service: and 
reduced rates on CSI conferences, seminars. and publications. CSI 
also sponsors the summer IBM/DEC Users Computer Security 
Conference. CSI publishes the semiannual Computer Security 
Journal and the 500+ page Computer Security Handbook CSI 
offers in-house training courses as well as a full program of 
regional public seminars throughout the U.S. and Canada. 

ACflON 
For an Immediate registration, call Dianne Monroe at (508) 
393-2600, or write her at Computer Security Institute • 360 
Church Street • Northborough, MA 01532. 

''The CSI annual conference Is an event which 
should be attended by all data security 
professionals. Excellent!" Andrea Richardson. 
Security Analyst. Canada Ministry of Natural 
Resources 

"You have me convinced that this Is the premier 
security conference In the world." Melvin T. 
Swanson. Manager. Data Security, Borden Inc. 

"As always I come away from the conference 
re-energized In my field. I have made several 
contacts that have proven Invaluable." Pamela 
Palbit ska. Security Consultant . CNA Insurance 
"Still the fastest way to orient the new 
computer security professlonal; confirm 
direction for existing programs; become 
aware of future direction and 

"Outstanding. You did a fantastic job. This was 
my first CSI experience and It won't be my 
last." Kenneth Reed. Manager Data Security. 
Department of Motor Vehicles 

"A sheer necessity!" Serge Monfils. Sr. Manager. 
EDP Security. Canada Post Corp. 

"Terrific! This Is my 3rd CSI conference, and 
I get more out of It each time I attend." James 
H. McClelland. AVP/ Data Security Administrator. 
Sovran Bank/Maryland 

"In terms of content, value and organization, 
the conference gets better each year." Nicholas 
M. Saxonis. Assistant Vice President. The New 
England 
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strategies and broaden Individual ~ ~ 
professional networks." Cat herine 
W. Weyhausen. Senior Consultant . 
Data Security Services. AT&T 
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· Dynamic SQL Ca II Being Executed 

INSERT INTO TDQM.TABl!..E8Z1 
(PAGENO,TOTAL}' VALUES (000,1) . 
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bMeaAMON 

To manage DB2 performance, you need more than 
information. You need solutions. OMEGAMON® for 
DB2 gives you both. 

Exception Analysis warns you when key thresholds 
are exceeded. Before a stray thread turns your 
system to stone. Then powerful zooming features 
take you where no one else can. Deep into the 
passageways of DB2. Right down to the SQL call. And 
Recommendation Screens translate detailed data 
into realtime solutions. 

Yet what's sophisticated on the inside is made 
simple on the outside with menus and help screens. 
OMEGAMON identifies the problem thread so your 
troubleshooting is as effortless as pressing a PF key. 

Proprietary software engineering keeps overhead as ' 
low as 1% with minimal space requirements. And 
OMEGAMON is always available-even when DB2 is 
locked up. 

Candle's always available, too. With round-the-dock 
customer service, technical education, and a 
commitment to stay current with IBM. So you won't 
ever be lost in the passageways of DB2. 

To decipher the mystery of DB2 performance, call 
Terry Forbes today at (800) 541-8513. 

tCandle® 
Copyright © 1988 Candle Corporation. All rights reserved. 
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INTERNATIONAL 

n 1986, IS vendors in Japan learned that 
a strong yen makes exporting tough. In 
1987, they found that a strong yen also re­
flects and contributes to a wealthy, power­
ful Japan. With yen-rich financial 
institutions paying much of the user 
freight, the top 10 IS vendors in Japan grew 
33% (triple the revenue growth of chief IS 
suppliers in the U.S.) during calendar year 
1987. 

Fujitsu Ltd. led the field 

again last year. Its overall IS YEN 
revenue growth was 31.3% in 
dollars (12.7% in yen). In Ja-

THE 
JAPAN 

Market Close-up 

DRIVES 
pan, it sold nearly $7.2 billion G~OWTH 
worth of systems and soft-
ware-that's 82% of its total 
worldwide IS sales of $8. 7 

billion. , • h b k ·1· • d 
Even though the growth Japan s currency-r1c an s, ut1 1t1es, an 

chalked up by NEC Corp. insurance companies spent big on IS. Minis 

lalggedtb~hinld tNhEatcof its foudr roared, but mainframes grabbed the lion's share. 
c oses nva s, manage 
to hold off Hitachi Ltd. and a resurgent IBM 
Japan Ltd. to retain second place. NEC's 
Japanese IS sales were $6.7 billion, some 

~-----------------------------------' 
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1987JAPAN 

1987 1986 ISREV 
RANK RANK COMPANY OWNERSHIP ($MIL) 

1 1 Fujitsu Ltd. Japan $7,166.8 

2 2 NEC Corp. Japan 6,748.6 

3 4 Hitachi Ltd. Japan 5,144.4 

4 3 IBM Japan Ltd. U.S. 5,140.6 

5 5 Toshiba Corp. Japan 2,684.3 

6 6 Matsushita Elec. lndust. Co. Japan 2,207.9 

7 8 Mitsubishi Elec. Corp. Japan 1,389.3 

8 9 Nippon Univac Kaisha Ltd. Japan/ U.S. 1,294.6 

9 7 Nippon Telegraph & Telephone Corp. Japan 1,128.5 

10 10 Oki Elec. lndust. Co. Ltd. 

four fifths of its IS performance 
worldwide. 

Following a dismal 1986, with de­
clines in both profits and revenues, IBM 
Japan parlayed strong export and soft­
ware sales into a 34.5% revenue expan­
sion in dollars (15.4% in yen). 

Last year's best growth, however, 
was in currency-proof exports such as la­
ser printers and facsimile machines. Al­
though Canon Inc.'s high 70% export 
ratio kept it from breaking into the ranks 
of the Japanese Top 10, it exhibited stel­
lar increases, with worldwide IS sales 
climbing 68% to $1.7 billion. 

Why a Strong Currency Helps Industry 

The surge in Japan's IS industry 
comes both in spite of-and as a result 
of-the stronger yen. To some extent, 
the industry comeback is also a tribute to 
Japanese resourcefulness. With a strong 
yen making domestic manufacturing 
more expensive and exports less com­
petitive, the Japanese moved swiftly and 
decisively to neutralize these disadvan­
tages by importing more components, 
moving production offshore, gobbling up 
devalued foreign assets, and doggedly at­
tacking internal inefficiencies. 

In a larger sense, 1987's impressive 
performance reflects the inherent advan­
tages of a strong currency. After all, the 
yen is strong because Japan is strong. 
The currency has appreciated 16% 
against the U.S. dollar from 1986 to 1987 
because it is hard to come by. With huge 
trade surpluses against major trading 
partners, the Japanese have been able to 
stockpile yen as other countries bleed 
their currencies to pay for Japanese im­
ports. The result is that anyone who 
owns yen has seen his or her assets ap­
preciate along with the currency. 

A case in point is Japan's banks. Be-
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cause their yen-dominated assets hiJ,ve 
ballooned in value, seven Japanese banks 
now rank among the world's 10 richest. 
With this windfall,Japan's banks have ex­
panded aggressively both at home and 
abroad. 

To manage their ever more com­
plex operations, Japanese banks have im­
plemented so-called third generation 
on-line systems that integrate functions 
such as currency trading, international 
funds transfer, account management, 
and securities trading. Takehito Inoue, 
general manager of NEC' s electronic data 
processing product planning division, 
says the financial industry was NEC's 
most active customer sector in 1987. IBM 
Japan, Hitachi, and Nippon Univac Kai­
sha Ltd. also say that purchases by 
banks, insurance firms, and other finan­
cial institutions contributed substantially 
to their 1987 performances. 

The yen's strength helped IS ven­
dors in other ways. Japanese manufac­
turers, intent on achieving productivity 
gains to offset higher production costs, 
increased their capital spending on infor­
mation systems. 

Spending on office computers was 
especially strong, because Japanese 
firms reckon there is great productivity 
leverage in automating offices. Only 1 % 
of Japanese office workers use comput­
ers, according to Peter Wolff, vp and as­
sociate director of Far East research for 
Prudential-Bache Securities in Tokyo. 
The potential for expansion in this area is 
substantial. 

Industries that are dependent on 
natural resources found that fewer yen 
bought more raw materials. Japanese 
utilities, beneficiaries of lighter energy 
bills, have been dramatically expanding 
their IS, says Reta Braun, president of 
the Asia Pacific division of Unisys Corp. 

1987TOTAL 
%CHG %CHG ISREV 
($U.S.) (YEN) ($MIL) 

31.3 12.7 $8,740.0 

31.7 13.0 8,230.5 

35.l 16.0 6,273.7 

34.5 15.4 50,485.7 

35.6 16.3 3,441.3 

35.2 16.0 2,628.5 

26.0 8.1 1,673.9 

31.3 12.7 1,294.6 

24.6 7.0 1,128.5 

37.8 18.2 1,137.3 

Finally, the appreciation of the yen 
puts a bulge in the consumer's wallet, 
and, with the government's encourage­
ment, the Japanese consumer has been 
uncharacteristically profligate. Japanese 
gross national product grew by 4.9% 
(year ending March 31, 1988), up from 
the stunted 2.6% of 1986. 

Mainframes Still Kings of the Jungle 

Mainframes still top the list of Japa­
nese IS expenditures. They account for 
roughly two thirds of all processor sales, 
according to the Japanese Ministry of In­
ternational Trade and Industry (MITI). In 
1987, mainframes rang up ¥1.2 trillion 
($8.3 billion) in sales, up 19.1 % from 
1986. "Mainframe growth has slowed in 
the rest of the world. But not in Japan," 
Unisys's Braun notes. 

Pcs, by contrast, play a far smaller 
and less vigorous role. Their sales, hurt 
by a plunge in exports to the U.S., grew 
by just 2.3% of a total of ¥380 billion 
($2.63 billion). More promising were 
sales of "office systems," which are gen­
erally synonymous with minicomputers. 
Although they are still not a major mar­
ket factor, minicomputers are being used 
more widely as departmental processors 
in Japanese offices and, according to MIT! 
data, their sales rose by 21.3% to a total 
of¥183.9 billion ($1.27 billion). 

Fierce price-cutting in both hard 
and floppy disks curtailed growth in stor­
age equipment. Although unit volumes 
increased by a robust 24%, unit prices 
declined by 13.1 %, yielding an overall 
gain of 8.4% in the value of storage equip­
ment production. Printer prices were 
much steadier, allowing an 18% advance 
in the value of production. Display equip­
ment sales flicked along at a dull 2.3% 
rate of growth. 

The abiding strength of mainframes 
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1987 JAPAN IS ISREV NET 1987 FISCAL 
%CHG TOT REV REV AS% AS%0F INCOME TOTAL YEAR 
($ U.S.) ($MIL) OF TOT REV TOT REV ($MIL) EMPLS END 

32.9 $13,103.2 82 66.7 171.0 89,293 March 
30.1 18,236.8 82 45.1 208.0 101,227 March 
32.7 33,070.6 82 19.0 734.5 161,325 March 

5.9 54,217.0 10 93.1 5,258.0 389,384 Dec. 
32.l 23,829.0 78 14.4 293.6 124,000 March 
33.3 31,906.l 84 8.2 1,010.7 132,851 Nov. 
24.4 14,947.2 83 11.2 131.4 70,935 March 
31.3 1,294.6 100 100.0 20.1 4,410 March 
24.7 1,128.5 100 3.0 1,332.2 298,000 March 
29.1 1,137.3 81 35.6 31.4 18,328 March 

and relative unimportance of pcs reflect a 
broader reality of the Japanese IS market. 
It is, in many ways, a time-delayed snap­
shot of the U.S. market five or six years 
ago. Many of the same forces that have 
recently reshaped the U.S. computer in­
dustry are now at work in Japan, but in a 
more nascent state. 

Pcs are just emerging. Minicomput­
ers are coming on strong, offloading 
mainframe applications. There is an in­
creased recognition of software as the 
key to competitive differentiation. Other 
trends that have begun to work their way 
through the Japanese market include 
heightened demand for systems integra­
tion, keen interest in Unix as an emerg­
ing standard, and the quickening pace of 
office automation. 

dollar-revenue growth is 35.1 %; No. 4 
IBM Japan's is 34.5%; No. 5 Toshiba 
Corp.'s is 35.6%; and No. 6 Matsushita 
Electric Industrial Co.'s is 35.2%. NEC 
complains that exports were hurt by the 
strong yen. Its peripherals business also 
fell prey to pricing pressures, managing 
only slight improvement. 

Wallets Sealed 'Til Christmas 

Moreover, the company, tradition­
ally strong in the middle of the mainframe 
market, suffered as customers awaited 
the December 1987 introduction of its 
new System 3300 processor. The other 
end of its product line also floundered as 
NEC-compatible pc makers flooded the 
Japanese market with low-priced mod­
els. The fact that NEC is the only leading 
Japanese mainframe vendor to eschew 
the copycat strategy of IBM-compatibility 
did not dissuade Seiko Epson, for exam­
ple, from coming to market with clones 
ofNEC's popular 9801 line of pcs. 

Archrival Fujitsu, meanwhile, saw 
its own copycat strategy upheld in last 
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year's controversial ruling by a specially 
appointed two-man panel approved by 
the American Arbitration Association. 
The panel, retained by IBM and Fujitsu 
for binding arbitration of IBM's claim that 
Fujitsu's mainframe software illegally 
borrows from its own, surprised most 
analysts by ruling that Fujitsu will pur­
chase a paid-up license for over 900 IBM 
programs. The amount and terms of pay­
ment have not yet been announced. Al­
though IBM and Fujitsu are not allowed to 
comment on the decision, the sound of 
gnashing teeth in Armonk is nonetheless 
audible even in Tokyo. 

Fujitsu, on the other han::l, is quite 
pleased. In the words of Pru-Bache's 
Wolff, Fujitsu's mainframe business 
"came on like gangbusters" after the rul­
ing. Relieved Fujitsu customers conclud­
ed that there was no longer reason to 
question Fujitsu's ability to maintain IBM 
compatibility, and loosened their purse 
strings. So, with the help of a strong fin­
ishing kick, Fujitsu's mainframe sales 
grew by 15% in the company's fiscal year 
(ended March 31, 1988). One note of cau­
tion, however: recent intellectual prop­
erty decisions in the U.S. have attached 
unprecented value to patents and copy­
rights. Some industry insiders believe 
the AAA panel cannot ignore these prece­
dents in its decision on compensation. 
Fujitsu, they contend, may yet be 
slapped with a bill that approaches, or 
even exceeds, $1 billion. 

Meanwhile, Fujitsu can savor the 
new life in its mainframe business, along 
with other aspects of its performance in 
1987. It benefited from the small boom in 
office automation in two ways. First, its 
microcomputer sales, even though a rel­
atively insignificant part of the business, 
climbed by 17% in its fiscal year. Second, 
and more important, Fujitsu sold nearly 

All of the major IS vendors in Japan 
have made some attempt to align them­
selves with these trends. Hitachi has 
been increasing the number of engineers 
in software development, observes 
George Hersh, vp of equity research at 
Daiwa Securities America. IBM Japan is 
expanding its systems integration busi­
ness. Mitsubishi Bank, for example, se­
lected IBM Japan as the systems 
integrator for its ambitious third-genera­
tion computer network. 

Leading Japanese-Owned Computer Companies 

For its part, NEC is building a desk­
top-to-mainframe Unix capability and 
recognizes "a great need for software 
improvements," according to Inoue. The 
corporation sees a need for greater ease­
of-use and for dramatic improvements in 
applications development and overall 
programmer productivity. 

Even though NEC rates No. 2 among 
the Japan 10, it will have to do something 
to recover momentum. While its 31.7% 
dollar-revenue growth is nothing to 
sneer at, it is less than the next four com­
panies on the Top 10 list: No. 3 Hitachi's 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

COMPANY 

Fujitsu Ltd. 
NEC Corp. 
Hitachi ltd. 
Toshiba Corp. 
Matsushita Elec. lndust. Co. 
Mitsubishi Elec. Corp. 
Canon Inc. 
Nippon Univac Kaisha Ltd. 
Ricoh Co. Ltd. 
Seiko Epson Corp. 

WORLDWIDE 
ISREV %CHG %CHG 
($MIL) ($U.S.) (YEN) 

$8,740.0 32.9 14.1 

8,230.5 30.1 11.7 

6,273.7 32.7 13.9 

3,441.4 32.1 13.4 

2,628.5 33.3 14.4 

1,673.9 24.4 6.8 

1,673.4 68.3 44.5 

1,294.6 31.3 12.7 

1,275.7 36.6 17.2 

1,198.4 15.7 -0.7 
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SIEMENS 

The MX 300 is Siemens' state-of-the-art SINIX Computer. 

The MX 300 is the new SINIX®* multistation computer designed with teamwork in mind. It is capable of sup­

porting up to 12 workstations which makes it the natural choice for departments and branch offices of large 

companies and the ideal solution to a variety of tasks in medium-size businesses. 

The MX 300 is truly impressive - both inside and out. Its elegant slimline tower looks so good it seems a 

shame to hide it under a desk. 

And inside, it has a certain quality that speaks for itself. It is so powerful and fast that each of the 12 users will 

think he has the computer entirely to himself. 

For all this it is stunningly simple to use, offering windows, mouse control and graphics at eight workstations. 

The MX 300 can be tailored to suit your individual requirements in terms of the number of screens and printers, 

the size of main memory and the capacity of the hard disk. If ever your needs grow the MX 300 can grow 

with them. 

And let's not forget all the other SINIX computers with their new levels of performance, such as the new X20 

single-station system with its super high-speed processor, and the flagship model, the MX 500, which can 

now support 64 workstations - twice as many as before. 

Find out more from Europe's No. 1 in UNIX computers: Siemens AG, lnfoservice 134/Z388 P.0.8. 23 48, 

0-8510 Furth, Federal Republic of Germany. 

Siemens is Europe's No. 1 in UNIX. 

·s1NIX is the Siemens version of UNIX. UNIX is a registered trademark of AT & T (Bell Laboratories). 
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50,000 of its "small business" comput­
ers, chiefly minis. 

The ruling did little to slow IBM Ja­
pan in 1987. After a disappointing 1986, 
in which the company's sales dropped 
2% in yen, the giant rode flourishing soft­
ware sales to double-digit growth perfor­
mance in 1987. Big Blue's IS sales 
in Japan rose to ¥743.4 billion 
($5.14 billion). 

IBM Pushes Integration, PS/ 2s 

Some believe that IBM is poised for 
further gains, chiefly because it may be 
ready to make its move in pcs just as the 
domestic Japanese market begins to take 
off. While IBM is currently an also-ran in 
pcs (trailing NEC, Fujitsu, and Toshiba), 
Wolff expects the PS/2, with its im­
proved kanji (pictographic characters of 
the Japanese language) capabilities, to 
gain market share for IBM. 

Pcs were a sore spot for most J apa­
nese IS vendors last year. Seven of Ja­
pan's 10 leading pc vendors suffered 
declines in worldwide pc revenues, ac­
cording to San Jose-based market re­
search firm, Dataquest Inc. Matsushita, 
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Mitsubishi, Sharp, and others suffered 
from the appreciation of the yen and from 
the U.S. imposition of a 100% tariff on pc 

Sales in Japan Spur IBM 

By Percent of 34.5 
Growth or Decline 

16.8 

-1.7 

U.S. EUROPE JAPAN 

imports-retribution for Japan's alleged 
violations of the bilateral semiconductor 
trade agreement. Only NEC (strong at 
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home), Epson, and Toshiba managed to 
grow in pc revenues last year, according 
to Dataquest. 

Toshiba's success last year is espe­
cially instructive. Like Fujitsu, it is a com­
pany that appears to have escaped the 
worst-feared consequences of its ac­
tions. With its worldwide IS sales grow­
ing 32.1 % to $3.4 billion in 1987, Toshiba 
thrived despite its sale of vital submarine 
technology to the USSR. The company's 
success is perhaps the best evidence to 
date of how the U.S. computer industry 
and industrial policy are hostages to Ja­
pan's sovereignty in semiconductor 
memories. With DRAM-dependent U.S. 
customers bearing a forgive-and-forget 
message to Washington, Toshiba has 
thus far escaped serious sanctions. 

Laptops Leave Toshiba Sitting Pretty 

Toshiba has moved swiftly to trans­
fer production of its hot-selling laptops to 
the U.S., thereby sidestepping the puni­
tive tariffs. Yuji Wakayame, a Toshiba 
spokesman in Tokyo, says the company 
currently produces 10,000 laptops a 
month in the U.S., and adds that U.S. 

TOTAL 
EUROPEAN 
SUPPORT 

FOR IBM S/3X 
Now you can be supported from a local office on an 
internation:il basis! 
International Business Systems (IBS) AB is 

unique. We are a European Group of software 
houses totally devoted to the development and 
distribution of the most advanced systems available 
for IBM mid·range computers. 
Our range of services covers the whole spectrum. 

from configuration and installation to training and 
full system maintenance. With offices throughput 
Europe we successfully support projects on a local 
or multinational basis. 
We know that quality and professionalism is 

important to you. Indeed recent customer 
satisfaction surveys show a high level of 
appreciation of the knowledge anJ ability of our 
staff to deal professionally with complex, critical 
situations. 
If you want friendly and specialist IBM S/3X 

advice for any of your European locations, please 
write or call us, we will be able to put you in contact 
with your local IBS office. 

International Business Systems(IBS)AB 

Hemvarnsgatan 8 · Box 3061 ~ 
172 OJ Sundbyberg · Sweden 

Telephone: 46·8·98 J; 1; 
Telex: llll4rpgstos ,..,_,. 

Offices in Sweden, Finland, Norway, Denmark, Belgium, 
France, Switzerland, UK and the USA. 
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T odoy there are important new 
additions to the Olivetti PC range 
designed to keep you abreast of 
new technological developments 
while maintaining total compatibil­
ity with current market standards. At 
the top of the range, a new M380 
line of 80386-bosed models offers 
unprecedented speed and power. 
Three XP I extra performance) models 
ore introduced. The M380/XP5 floor­
stonding PC offers hofd disk options 
up to 300 MB, and is powerful 
enough to handle many computing 
functions that until a few years ago 
were the privilege of mainframes. 
The XP3 desktop model hos a 135 MB 
HDU and the compact XPl desktop 
model on 80 MB HDU. All XP models 
hove a clock speed of 20 MHz and 
operate in MS-DOS, XENIX/V and 
MS OS/2 environments. 

In addition our compact 
M380/C now hos on improved 
capacity of 63 MB. All the new 
M380 line hos the Olivetti OVC 
VGA-compatible graphic subsys­
tem. In the 80286 sector, Olivetti 
introduces the M290. This PC hos 

revolutionary plug-in 
board architecture, offering 
unprecedented flexibility in 
upgrading or adaptation to 
specific applications. The M290 is 
optimised to run in MS OS/2 in addi­
tion to MS-DOS and XENIX/V en­
vironments. The new Ml5 PLUS is a ful­
ly portable computer. It is available in 
two configurations: dual floppy disk 
or a single floppy and a 20 MB HDU. 
It hos a 512 KB memory and an eosy­
to-reod backlit Liquid Crystal Display. 
,Olivetti promised you the choice of 
freedom . This is yet another way in 
which we're keeping that promise. 

MS-DOS, OS/2 and XENIX/V ore regis te red 
trademarks of Microsoft Corp. 

OLIVETTI PERSONAL COMPUTERS. 

CHOICE OF FREEDOM. 
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How Facit I-line 111 
• more aHract1vej 

One of the easiest ways to breathe new life 
into your office is to add a poweiful Facit 
B- line matrix printer to your computer. 
Not only will it cover all your printout 
requirements, but the printers are so easy to 
use that you will really enjoy exploring your 
new potential. 

EASY SWITCHING FROM HIGH PRINT 
QUALITY TO FAST DRAn PRINTING 

If you still associate matrix printers with dull "com­
puter-style" text, it's time to change your view. The 
Facit B-line printers feature professional Near Letter 
Quality printing that will really flatter your word­

The B-line control panel 
offers instant selection of 
print quality, font pitch, 
low-noise printing, etc. 
Set-up parameters are 
also controlled from the 
panel, thereby making 
the printers very easy 
to install. 

processing. The B3450 even 
offers Letter Quality which 
makes printouts virtually indis­
tinguishable from those of daisy­
wheel and laser printers. You 
can also easily customize your 
texts for special applications by 
selecting from a wide range of 
versatile fonts in several pitches. 

By flicking a switch on the 
front panel of the B-line printers, 
you can quickly change from 
high quality print to draft quali­
ty for lists and other appli­
cations when you're in a hurry. 
And because the Facit B-line 
printers are designed for high 
throughput, they maintain their 
high printspeed even during 
long printouts. 

FLEXIBLE PAPER HANDLING FOR YOUR 
ADMINISTRATION 

The B-line printers permit you to load the paper in 
several different ways to suit various applications. 
This facilitates: 
• Immediate paper tear-off without losing a single 

form - great when you use expensive paper 
• Parking a continuous form while printing cut-sheets 

- a real time-saver if you frequently switch paper 
types 

• Accurate feed of thick paper, such as forms and 
labels 

8- LINE SflLES 

100 ,....---------------. 

Adding a four-color ribbon gives you seven-color capability for 
highlighting, labels, business graphics, etc. 

You can also equip the printers with an optional single­
or double-bin cut-sheet feeder. The double-bin capa­
bility is very convenient as it gives you immediate 
access to two types of paper, such as cut-sheets and 
envelopes. 



1kes your printouts 
!fficient and fun. 

The B-line printers can be used with a wide range of computers 
ranging from IBM PCs (and compatibles) to large DEC systems. 

Thu can easily customize your printouts with Facit's unique font 
cards. 

9 -, 18- AND 24- PIN PERFORMANCE 

The Facit B-line includes as many as five printers, 
each tailored for slightly different applications. The 
80-column B3100 and its 136-column counterpart, the 
B3150, are excellent 9-pin, all-round printers. And the 
18-pin B3350 and 24-pin B3450 are especially suitable 
for wordprocessing. All these printers can be used 
with a wide range of computers and softwares as they 
offer parallel and serial interfaces plus several com­
mand set emulations as standard. 

The Facit B-line also includes the compact BllOO, 
which does not have all the advanced features of its 
big brothers but is a highly economical alternative for 
small PC systems and video terminals. 

So, if you really want to take advantage of the print­
out potential of your computer and software, contact 
your nearest Facit representative for more information 
and a demonstration of all printers in the Facit B-line. 

-

The Facit B-line includes 9-, 18- and 24-pin matrix prin­
ters in 80- and 136-column versions covering a wide 
range of applications. 

FACIT 
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Facit AB, S-17291 SUNDBYBERG, Sweden. Phone: +4687643000 
AUSTRALIA .- Elmeasco In strum ents Pty. Ltd .. 2-736 28 88. AUSTRIA.- Facit GmbH, 0222-613 64 1. BELGIUM.· Facit Office Produ cts NV.IS.A .. 02-725 20 20. CANADA.. Faci t Canada Inc .. 416-
825-27 12. CYPRUS.- LBM (Li ll ytos) Ltd 051-646 34. DENMARK.- Facit A/S, 02-92 24 00. FINLAND .- OY Facit Ab, 90-420 61. FRANCE.. Facit S.A., l-4 780 3535. GREAT BRITAIN Facit Ltd., 0634-
83 00 08. GREECE.. America n Com put ers & Engineers Hellas S.A.. 01-6719722. HONGKONG.- Gilman Office Machin es. 5-893 00 22. ICELAND.- Gis li J. John sen HF.1-64 12 22. INDIA .- Forbes 
Forbes Campbell & Co. Ltd., 22-20 48 081. ITALY.- Facit S.p.A., 039-63 63 31. ]APAN Electrolux (Japan) Ltd., 03-4 79-7570. KOREA.. True Trading Co. Ltd., 2-783-3855- 7. MALAYSIA.. Facit Sdn 
Bhd. 3-24 24 438. THE NETHERLANDS.- Fa cit B.V., 3480-21784. NEW CA LEDONIA.. Maison Barrau, 27 37 74. NEW ZEALAND.- Northrop In struments & Systems Ltd ., 04-856-658. NORWAY.­
Facit A/S, 02-38 65 00. PORTUGAL Regisconta Sarl. 1-56 009 1. SINGAPORE.. Far East Office Eqpts Pte Ltd., 66-745 82 88. SPA IN Facit S.A., l-733 76 96. SWEDEN.- Facit AB. 08-764 30 00. 
SWITZERLAND, Facit AG , 01-836 75 76. TAIWAN R.0.C... Dim ens ion. Computer Technology Co .. 2-50155 68. TURKEY.- "leknodata Ltd., 1-150 87 47. USA.. Facit Inc., (603 ) 424-8000. WEST 
GERMANY, Facit GmbH. 0211-528 60. 
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sales represent 40% of all Toshiba laptop 
sales. This year, the company's laptop 
sales in Japan should also increase. 

With No. 7 Mitsubishi Electric 
Corp. and No. 9 Nippon Telegraph and 
Telephone Corp. chalking up relatively 
unspectacular revenue gains (8% and 7% 
in yen, respectively), the most compel­
ling stories among the second tier of IS 
vendors in Japan belong to Nippon Uni­
vac, Matsushita, Canon, and Ricoh Co. 
Ltd. No. 8 Nippon Univac, which moved 
up from No. 9 in last year's rankings, ben­
efited from the same mainframe buying 
surge that lifted Fujitsu, NEC, Hitachi, 
and IBM Japan. The company may have 
realized further benefits from its merger 
toward the end of the year with the Japa­
nese subsidiary of Burroughs. (The new 
entity is called Nihon Unisys .) 

Nippon Univac saw strength in its 
new midsize Swift 2200/200 machines 
and its high-end 1100/ 90 mainframes. 
Securities firms, utilities, and airlines 
were all active buyers. With the addition 
of Burroughs revenues, Nihon Unisys 
began 1988 with a broadened base of 
roughly ¥260 billion ($1.8 billion) and 

ADVERTISING SALES OFFICES 
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should move up on next year's Top 10. 
No. 10 Oki Electric Industry Co. Ltd., 
along with Matsushita, Canon, and Ri-

Fastest Growers In Japan 
JAPAN 

JAPAN % IS 
10 CHG REV 

RANK COMPANY (YEN) ($MIL) 
10 Oki 18.2 $921.2 
s Toshiba 16.3 2,684.3 
6 Matsushita 16.0 2,207.9 
3 Hitachi 16.0 5,144.4 
4 IBMJapan 15.4 5,140.6 

coh, showed double-digit revenue 
growth on the strength of participation in 
flourishing laser printer and/ or facsimile 
markets. 

Matsushita and Canon are classic 
examples of strategic refocusing by Ja­
pan's consumer giants. Matsushita 
(along with Sony, a rising force in the Jap­
anese workstation market) has recog­
nized that Japan can no longer expect to 
be the low-cost producer in the price­
sensitive sector of consumer electron-

London, EC2A 4JU, Taiwan 
England Parson Lee 
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ics. Matsushita is therefore anxious to 
expand into industrial and office applica­
tions. With products such as personal 
copiers, personal computers, printers, 
and facsimiles, Matsushita is actually pio­
neering a sort of transitional or interme­
diate market: the home office. 

Canon's transition is more com­
plete. It would, in fact, be hard to find a 
more classic case of diversification based 
on core technology. Canon has leveraged 
its optical expertise earned in cameras 
into three promising optics-intensive 
new businesses: laser printers, facsimi­
le, and semiconductor production equip­
ment. Ricoh also rode the boom in 
facsimile and laser printers to an overall 
36.6% rise in worldwide IS sales, to near­
ly $1.3 billion-not quite enough to earn 
a spot on the Top 10, but watch out for 
both Canon and Ricoh in 1989. • 

BY NORM ALSTER 

Norm Alster is a freelance writer based in 
Cambridge, Mass. He frequently covers 
systems and electronics developments in 
the Far East. 
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This is just a sample of the screens available. 
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Presenting 
the ultimate 
performance 
analyzer 

An independent, 
PC-based analysis tool 
The DPA-1 Q'" Data Performance Analyzer helps you 
pinpoint causes of response time problems quickly 
and easily, while simultaneously functioning as a 
network surveillance device. It allows you to fine-tune 
your SNA or BSC network to maximize valuable 
communication assets and plan for future expansion. 
In addition, the unit can be used as a data line 
monitor or a data frame analyzer. It is an extremely 
powerful product by itself, and an ideal stand-alone 
companion for network management systems such 
as IBM's NetView'". As a full-featured performance 
analysis package, the DPA-1 o'" easily attaches 
between your front-end processor and modem. 

A technician's dream 
Easy-to-understand pop-up help screens and one 
step set-up make the DPA-1 o'" a breeze to operate. 
It has the best user interface in the industry, with 
clear color graphics that automatically highlight 
trouble spots. 

Low cost & easy installation 
With its low cost, the DPA-1 a·· will pay for itself the 
first time you identify an underutilized terminal. The 
software can be used on almost any IBM ' compatible 
personal computer, saving you the expense of buying 
specialized hardware. The DPA-1 o'" comes complete 
with a PC board, cable, software diskette , and 
instruction manual. 

Call for a free demonstration diskette 
simulating actual unit performance. 
Argentina: Buenos Aires (1) 784-6642 
Australia : Melbourne (03) 690 6700 
Austria: Baden (02252) 85 52 10 
Belgium: Koersel (0 11 ) 432412 
Brazil : Rio de Janeiro (21) 221 3731 
Canada: Scarborough (416) 291-7121 
France: Paris (1) 30 55 81 90 
Great Britain : London (1) 575-3020 
Guatemala: Guatemala City (2) 31 80 65 
Hong Kong : Hong Kong (5) 275339 
Japan : Yokohama-shi (045) 931-5725 
Netherlands: Huizen (02152) 66122 
Spain: Madrid (91) 4086012 
Sweden: Stockholm (08) 880480 
Switzerland: Bern (31) 42 66 44 
USA: Research Triang le Park, NC (919) 941-5730 

FR Germany: Wandel & Goltermann, VMW, 
Postfach 1262, 0 -7412 Eningen, Federal Republic of Germany. 
Phone No: 07121 /86-1570, Telex 729833 , FAX 07121/88404 

Wandel & Goltermann 

Electronic Measurement Technology 



If you're supplying the Defence development of its own: gaining infor- down menus~ "pop-up property sheets' 
Sector, you'll be acutely aware that the mation: working on it to develop and laser printers. 
heat is on to provide better ....--------~ understanding; and com- For better access to information. 
value for money. municating the conclusion. Rank Xerox "Ethernet" links work-

Clear targets for The Acquisition of It's a pattern which we stations so they can exchange electron-
savings are technical INFORMATION at Rank Xerox have identi- icaUy everything from simple messages 
publications. Often they f1ed over 20 years research, to "compound documents" containing 
can swallow up to 10-12% not just into what text, vector graphics and images. Hard 
of the cost of developing a product. people do at work, but how they do it. copy documents such as manuals can 

But be careful before you seize on In response, we have be captured through scanners, 
the nearest piece of technology that developed an office system The then edited and updated. 
holds out some hope of increasing the which helps with each Development 0i The ''working desktop 
productivity of the technical authors, aspect. It includes such UNDERSTANDING view" ensures individuals 
engineers and programmers who Rank Xerox inventions as feel comfortable with the 
produce these vital documents. networking, icon-driven user system's ability to support the 

Theirs is a task with a cycle of interfaces, windows, the Mouse, "pull- way they like to work. 

According to Rank Xerox1 an ofl 
should put strafe 



RANK XEROX 
Soon artificial intelligence software be assembled more quickly and easily. industries in the Defence field. It's a 

will help the search through a database For example, it can halve the time version of the most complete office 
for relevant information. And even conventional methods take to create system there is, and the most human, 
help construct step by step typical flow charts or circuit too - the Office According to Rank 
arguments or instructions. The diagrams. Xerox. 

Already, to help COMMUNICATION This can be integrated Adopting it does not entail 
manage information and of Conclusions into a "compound replacing your current technology. 
develop the elements into new document" for production by a Within a few weeks we can start you 
forms, Rank Xerox Viewpoint soft- Rank Xerox electronic printer or off with a small network group to fit in 
ware with big screen workstations like sending by electronic mail to your with your present investment, making 
the Xerox 6085 uses images and pro- customerorother parts of the company. it simpler to use and thus add to your 
cesses people recognise from the way More important than any piece of competitive edge. 
they traditionally work. hardware or software is the fact that The first step is to caU 0800 010 766, 

It has the ability to produce all the they are related to Th ffl ~· and arrange, with-
standardised industry symbols and form a co-ordinated e 0 ce acco~u•ng out obligation, for 
graphics, so that complete diagrams can system especially for fo Rank Xerox. a consultant to visit you. 

~e system for defence industries 
,y before tactics. 
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European corporations increas­
ingly are concentrating on using 
IS in applications that improve 
both customer service and their 
own competitive positions, and 
that increase management effec­
tiveness. But the responsibility 
for IS development is being 
spread more widely across se­
nior executives, line managers, 
and IS specialists-each with 
their own priorities and levels of 
understanding. A partnership 
between these management 
sectors is vital to get the best 
out of technology in the future. 
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A European 
IS Culture 
for the 1990s 
I BY ROGER TOMLIN 

f Europe's information systems 
departments are to get the most 
out of technology during the 

1990s, they will need to target strategic 
applications, create a partnership be­
tween IS professionals and the different 
layers of corporate management, and 
avoid quantum leaps into the unknown. 
These are the central conclusions of a 
survey of 300 IS executives in major Eu­
ropean corporations across the conti­
nent that was completed earlier this year 
on behalf of the Amdahl Executive Insti­
tute in the U.K. 

The survey provides strong evi­
dence that the business focus of IS devel­
opments in Europe is rapidly moving 
away from the back-room, cost-saving 
applications that have characterized tra­
ditional dp operations. IS is now mainly 
focused on adding value where the stra­
tegic competitive battle is won and lost. 

One of the key obstacles to the cre­
ation of these strategic applications is 
that the purchasing and development re­
sponsibilities for IS systems are increas­
ingly-and dangerously-being split 
three ways among the management of 
European corporations. Those responsi­
bilities are now divided among the fol­
lowing three groups: 
• senior corporate executives who are 
taking charge of the strategic IS direc­
tion, but who often have an inadequate 
understanding of the true possibili­
ties and limitations of information 
technology; 
• line managers who are being given con­
trol of user-led IS projects, without hav­
ing the required technical know-how or 
experience to cope effectively; 

• IS managers who remain responsible 
for providing the necessary technical in­
frastructure and services, yet who gen­
erally do not have the authority and 
expertise to participate productively in 
the business planning and decision-mak­
ing processes that shape the corporate IS 
strategy. 

What is needed now is a coordinat­
ed set of management policies and ac­
tions designed to create a corporate IS 
culture that ensures everyone involved 
works toward common goals. Given the 
growing strategic value of IS, the ability 
to create such a culture will be a key fac­
tor in deciding which companies will be 
tomorrow's business winners. 

View of the Benefits of IS Is Changing 

The foundation for this new IS cul­
ture is a clear understanding of where the 
real benefits from IS will be gained in the 
years to come. The chart called "Chang­
ing Focus of IS Benefits" compares what 
surveyed executives believe to have 
been the areas of most significant benefit 
over previous years with what they ex­
pect them to be in the next three years. 

The most important changes be­
tween the rankings in the past and in the 
future are found in those activities most 
critical to the overall corporate mission: 
better service to customers, improving 
competitive position, increasing mana­
gerial effectiveness, and enhancing prod­
uct quality. 

These factors are beginning to 
change the way companies operate in 
Europe entirely. For example, John 
Whitmarsh, computer and warehouse di­
rector at U.K. mail order company Grat­
tan pie, Bradford, England, comments 
that "information technology is now a 

f 
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critical part of the business. Virtually ev­
ery area is touched and almost everyone 
in the business uses a terminal in some 
form. At this stage, information technolo­
gy is not just doing the old jobs better. It 
is doing entirely new jobs." 

Activities with a more internal, cost­
saving focus are still regarded as impor­
tant, but they are becoming increasingly 
less urgent compared with more strate­
gic applications. This does not mean 
cost-containment applications are be­
coming irrelevant, but it does indicate 
that most of the benefits have been 
squeezed from them and more strategic 
developments are taking center stage. 

The chart "Future Priorities in IS 
Development" illustrates what this shift 
in benefit focus means (see p. 48-18). 
The most relevant developments inte­
grate a variety of old and new systems 
via telecommunications links. For exam­
ple, Alan Jacobs, information processing 
department director of]. Sainsbury pie, 
London, the largest U.K. supermarket 
chain, says that the creation of an inte­
grated environment in which different 
systems talk to each other has enabled 
his company to be managed in a new 
mode, with the business driven firmly 
from the center: "We are now able to 
spread our wings and not worry about 
the mechanics of information flow." 

. . . CHANGING FOCUS of IS BENEFITS 
ow s1gmf1cant have th b . 

to your organization i e enef1ts of informatio 
~ears, and how signifi~~f dh of the areas listed inn t~~~nology been 
y percent of respondent o you. exped them to b b a1s9t three 

s answering "very significa~t.~ 90? 

64% 

SS% 

53% 

36% 

One major new application area is 
the establishment of IS-based trading 
links between organizations, such as 
electronic data interchange (EDI). This is r-•••ilii•• 
particularly important for European cor­
porations as the European Commission 
strives to create a single market in Eu­
rope, with common customs, technical, 
and trading procedures, by 1992. 

As one senior IS executive in a Euro­
pean retail chain points out, "We are get- changed to be brought in line with 

CJ Next three years 
• Last three years 

ting to see information technology as a new interfacing standards. Moreover, applications, stan-
competitive weapon in forging interfaces the rapid pace of information technology dards, hardware, software, telecom facili­
with customers and trading partners. We innovation means that systems can be- ties, network architectures, and interor­
see that if we get terminals into our cus- come obsolete very quickly. ganizational and multinational systems 
tomers and suppliers, it becomes much Frequently, there has been a lack of could prove to be the recipe for disaster in 
easier for them to order from our com pa- foresight in management planning. One many companies. It is this inherent com-
ny and to ask us for advice on how to large European service company was plexity that is exacerbated by splitting IS 
keep their business running. There is forced to throw out all its computers in responsibilities between corporate exec­
nothing like a successful computer link to 1981 because of "neglect and misman- utives, line managers, and IS 
make people dependent on the company agement in the 1970s," according to its professionals. 
which supports that service." current MIS director. He has, however, "Sources of IS Initiatives" (seep. 48-

found a silver lining: "Millions of pounds 18) shows how these responsibilities are 
Concern Over Replacing Outdated Systems later, it is proving to be a considerable now being distributed among different 

A dark cloud on the integrated sys- competitive advantage to have none of parts of European organizations. General-
tems horizon is the fact that over half of our systems pre-date 1982." ly, IS executives welcome the greater em-
the people questioned in the study say The problem of obsolete systems is phasis on user-led projects. They feel that ~ 
replacing outdated systems is a key fu- just one aspect of the complex demands a commitment from the actual user and 0 
ture priority. Many older systems are un- on management and IS skills created by line manager in charge of the relevant ~ 
suitable for the modern distributed the trend toward integrated systems. business areas is essential to the success 1' 
network. Some systems may have to be The mixing of technologies, suppliers, of a system. o 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ u 
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COMPAREX-the newest and largest alternative to IBM in Europe. 

1111 
The biggest thing about the 
COMPAREX 8/BX processors: 
How small and economical they are. 
If you're committed to the IBM* world 
- software, hardware and appli­
cations - but your 4381 just can't 
cope any more then all IBM can offer 
is an additional 4381 or a leap of faith 
to a 3090: the devil or the deep Blue 
sea. 

COM PAR EX can now offer you a real 
solution. 

The COMPAREX 8/8X family-
4381 size and convenience 3090 
performance. 

The COMPAREX 8/8X family is ideal 
for users who need the power and 
capabilities of the low-end 3090s but 
don't have the space. Like the 3090s 
the first three members of the 8/8X 
family are uniprocessors. But unlike 
the 3090s they really are small about 
1.5 square metres (16 square feet) -
roughly the size of a non-executive 
desk. That's less than a fifth of th.e 
space required by a "small" 3090, 
with similar savings in weight , power 
consumption and air conditioning . 

Power - wherever you look. 

The 8/ 8X processors are powerful 
enough, but that's not all. Up to 32 
channels can be attached to each 
system, with support for 6 MB/sec 
transfer to and from selected 
COMPAREX peripherals. This feature 
provides channel constraint relief for 
many users, revitalising on-line 
operation and re-opening the batch 
window. 

But the real power behind the 
COMPAREX 8/8X comes from BASF 
and Siemens, two European giants 
who have combined to launch 
COM PAR EX a new alternative to IBM. 

A commitment to compatibility. 

COM PAR EX is already the leading 
compatible alternative to IBM in 
Europe. With a complete range of 
hardware products for the medium 
and large scale user. Our strategy 
rests solidly on four cornerstones: 

• an open-ended commitment to 
IBM compatibility, 

• a product and pricing policy 
designed specifically to result in 
improved price/performance for 
users, 

• the development of technically 
superior products using state-of­
the-art-technology wherever 
appropriate , 

• outstanding customer support for 
COMPAREX and non-COM PAR EX 
hardware and software products , 
including assumption of overall 
responsibility for complete 
installations. 

Over 3,000 customers have installed 
30,000 COM PAR EX products . If you 
would like to know more about 
COMPAREX or the 8/ 8X family please 
contact us at one of the following : 

Great Britain (44) 01-908-3100 

'IBM is a registered trademark of International Business Machines Corp. 
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COM PAR EX 
lnformationssysteme GmbH 
Gottl ieb-Daimler-StraBe 10 

D-6800 Mannheim 
West-Germany 

Tel. 06 21 /4009-0 

C MPAREX 
A BASF and Siemens Company 
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. f ation technology applications 
rom which sources or~ '°· ormand to what extent? 

initiated in your orgamza\~n~ompanies answering U·often ." 
By percent of very success 

European IS 
Culture for 
the 1990s 

"Very successful" users were 
therefore taken as the baseline for what 
all companies should achieve. The fact 
that only 31 % of the companies surveyed 
fell into this category shows that the ma­
jority of companies in Europe still have a 
lot of work to do. 

A clear picture emerges of the char­
acteristics that distinguish the "very suc­
cessful" user from the rest: 
• a perception by top management of JS 
as a key to business success, with a good 
understanding of what it can contribute 
to the company's progress; 
• a positive search for increasing JS appli­
cations, without resistance from man­
agement or staff; 
• a willingness to be innovative and to 
take risks; and 
• a willingness by management to devote 

FUTURE PRIORITIES . 
. hi ch of the m IS DEVfLOPME NT 

highly relevant developments listed 
On the other hand, Sainsbury's 

Jacobs, like many of his colleagues, fears 
that inadequate technical understanding 
among users could be a major problem. 
"I am afraid," says Jacobs, "that line 
managers in charge of IS projects will 
make the same mistakes we did 10 years 
ago." Another European IS exec adds 
that his boss is "extremely supportive of 
computing developments but is abso­
lutely terrified of [the system] himself." 

A Two-Way Street of Misunderstanding 

The lack of understanding goes 
both ways. In building effective partner­
ships with managers and users, there is a 
general acceptance that IS professionals 
must come to grips with business needs. 
"The one thing we lack is computer peo­
ple who understand the business," com­
plains one senior manager. "Instead, 
they live in a technical world of their 
own." When a working partnership be­
tween these disparate management 
groups is achieved, the benefits become 
more obvious throughout the organiza­
tion. This is shown by an analysis of the 
level of success with information tech­
nology achieved by the companies in the 
survey-broken down into very suc­
cessful, fairly successful, and unsuccess­
ful categories. 

The study clearly showed that IS is 
now the very fabric of a successful busi­
ness in all market sectors. Only the high­
est level of success with information 
technology will, therefore, be good 
enough for companies aiming to be 
among tomorrow's leaders. 
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NOW YOU CAN 
DO THINGS ON UNIX 
YOU COULDN'T DO 

BEFORE. 
EXCLUSIVELY FROM SAS INSTITUTE 

AND HEWLETT-PACKARD 
What do you get when you combine the 

state-of-the-art operating system (UNIX), the 
state-of-the-art software system (SAS® System), 
and the state-of-the-art hardware system 

powerful4GL 
environment. Built­
in flexibility 

l
l!l!!llllianiiiolutstanl ding price/performance ratio, 

unmatched 
grnphics 
capabilities as 

flexible system that 's easy 
to use, that allows inter­
operability in a multi­

(HP)? 
You get a 
powerful , 

vendor environment, that makes new 
software easier to write and existing software 
easier to access, and that operates across the 
network on micros, minis or mainframes. 
Exclusively from Hewlett-Packard and SAS 
Institute. 

THE RIGHT SOFTWARE. 

For data analysis and grnphics, SAS 
Software is the number one choice of 
applications developers, business analysts, 
researchers, statisticians and students. Its 
network of integrated tools provides data 
management and analysis - including 
advanced statistics, decision support, 
reporting and grnphics, all in a 

SAS oso reg>slered !rodemarl< o/SllS lnslitu~ Inc .. Cmy. NC. USA . 
tr.VIX. IS o registered cmdemarl: of A'J&T in the USA and crlier rountries. 

allows the SAS 
System to read 
data from any 
kind of file, 
and lets you 

sort, merge and 
concentrate data using 
common sense statements. 
And you can display your 

results in any fonn, from simple lists to full­
colour grnphics, often with just a few 
keystrokes. 

THE RIGHT HARDWARE. 

From perscinal workstations to super­
minis, Hewlett-Packard has been committed 
to UNIX for 7 years and is one of the leaders 
in implementing and, in fact , enhancing it, 
all while strictly adhering to industry 
standards. That 's one reason why SAS 
Institute decided to run on the HP9000/300 
and 800 series under HP-UX. HP-UX is a 
SVID compatible operating system providing 
industry standard software languages, 
networking, data management and grnphics 
tools. The HP9000/300 workstations and the 
IDSC-based HP9000/BOO computers offer 
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well as lowest 
cost of 
ownership. 

For more information or a 30-day free 
trial, send this coupon. 

.!Al SAS Institute 

HEWLETT 
PACKARD 

,---------------
Please send me full information on: 

D HP 9000/300 and 800 systems and HP-UX 
D SAS® System on HP-UX 
D I am interested in a FREE 30-<lay trial of the 

SAS System 

Name: ___________ _ 

Title: -----------­
Company/Oiganisation: 
Address: __________ _ 
Telephone: _________ _ 

Present computer equipment: ____ _ 

Ewupean Headquarters 
SAS Institute GmbH, Neuenheimer Landstr. 28-30 
6900 Heidelberg. Tel. 0622114150 
Fax. 062211474 850 

DM/88 



sufficient time for projects, to provide 
the right resources, and to ensure that 
projects are implemented effectively. 

The "Importance of Main Prerequi­
sites for Obtaining Maximum Benefits 
from IS" section of the survey summa­
rizes the differences between "very suc­
cessful" and "unsuccessful" users in 
their assessments of what it takes for IS 
success. Obviously, less successful com­
panies place more emphasis on improv­
ing what has gone wrong in the past 
through poor systems development, 
which affected management confidence. 
The main lesson, however, is that IS suc­
cess depends on a combination of busi­
ness management leadership and 
high-quality technical skills, blended into 
an effective corporate partnership. 

Leadership from top management is 
crucial in giving purpose and direction. 
One relatively unsuccessful IS user, for 
example, comments, "I am amazed to 
hear other executives talking about busi-
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~ery succe~stu\ 
orgoni1ot1ons 

• Unsuccess\.u\ 
orgoni1ot1ons 

ness plans because I have never seen 
one that would allow me to deduce from 
it an IS plan." 

Leadership usually begins with the 
vision of an individual or the board and 

THE "QUAN­
TUM LEAP'' 

APPROACH IS 
DOOMED TO 

FAILURE. 

leads to the positive role of IS in corpo­
rate strategic plans. But this will be suc­
cessful only if it is followed through with 
well-planned policies and positive, coor­
dinated actions. These must create a cul­
tural attitude and infrastructure that 

European IS 
Culture for 
the 1990s 

encourages enterprise and commitment 
in exploiting information technology's 
benefits. 

IS must become a normal ingredient 
in every manager's portfolio of skills, and 
it must be fully integrated into normal 
business planning processes. To achieve 
this, a considerable investment of time 
and money has to be made in developing 
a systematic approach to the education 
of all managers and staff in appropriate 
levels of technological and business 
understanding. 

There must also be a willingness to 
spend time developing detailed IS plans. 
This involves not only deciding what to 
do, but when it is most appropriate to 
take particular initiatives. 

Successful Users Follow Similar Pattern 

All the very successful users fol­
lowed a similar evolutionary pattern of 
development. They began by focusing on 
internal cost savings, which are relative­
ly easy to cost-justify. As management 
confidence in IS grows and computer spe­
cialists learn how to develop a flexible IS 
infrastructure, the focus gradually broad­
ens to a more strategic emphasis. 

Many unsuccessful users, however, 
are seeking to make a "quantum leap" 
into sudden success. The approach is 
doomed to failure. 

Colin Palmer, deputy managing di­
rector of Thomson Holidays, London, 
emphasizes, "We succeeded in using IS 
to improve our competitive edge pre­
cisely because we avoided taking a quan­
tum leap. The root of our success was 
that we were doing something incremen­
tally, building on a firm foundation." 

That is not just a foundation for IS 
success, but also one for business suc­
cess in the future. It is this emerging 
culture of management partnerships 
identifying competitive applications that 
will create the business leaders in Eu­
rope during the 1990s. • 

Roger Tomlin is the head of London­
based management consultants Roger 
Tomlin & Co. Ltd., which conducted the 
European survey on behalf of the Am­
dahl Executive Institute. During late 
1987 and early 1988, 276 replies were re­
ceived to a survey questionnaire distribut­
ed to IS managers in West Germany, 
France, Italy, the UK., and Switzerland. 
The survey was followed up by group dis­
cussions at the London Business School 
with 25 IS executives. The Amdahl Execu­
tive Institute is at Dogmersfield Park, 
Hartley Witney, Hampshire RG27 8TE, 
England. 

• 

' 



, 

, 

• 

I 

An effective 
System Architecture 

Sadly, many systems in the world of 
information management only pur­
port to be "open'? A few claims stand 

should provide 
an open bridge 
to any need. 

UNIX is a regis1ered trademark or AT&T i n th e U.S.A . and other countries. 
ORACLE is a trademark or Oracle Corp . 
IN FORM IX is a regi s tered tradema rk of IN FORM IX SOFTWAR E INC. 
MS- DOS is a registe red trademark or Microsoft Corp. 

up under close scrutiny. But many are exagger­
ated ; others are simply false. 

Open System Architecture from Olivetti was 
built from the ground up to be open and adapt ­
able. In fact, its openness is to a large extent its 
reason for being. 

Olivetti developed Open System Architecture 
to provide across the board information manage­
ment support, adaptable for whatever application 
the user wants to run, for whatever level in the 
system. 

Unlike other 
companies, Olivetti is not shackled 

by marketing strategies or indeed tech­
nologies that close down rather than open 

up opportunities for customers. Quite simply, 
with Open System Architecture, the range of poss ­
ible solutions is pratically endless. It was de­
signed to fully integrate into existing information 
systems; to be free of technological constraints to 
growth, to be adaptable to individual needs. 

Investing in Olivetti 's Open System Architec­
ture is a safe, sound and logical business decision. 
This system is designed to grow and evolve 
gradually, in line with your company's changing 
needs. And it doesn't cut off the return you're get­
ting on your current investment in systems and 
software. 

The Olivetti solution. 
Building the architecture on the UNIX system 
foundation was the logical approach. Open 
System Architecture supports an operating sys­
tem that conforms to the UNIX System V and 
XI OPEN standards. It can provide specific data 
management solutions using ORACLE or 
INFORMIX; application development in third 
and fourth generation programming languages ; 
and general office applications from the 
OLISOFT fami ly.Of course, Olivetti maintains its 
commitment to MOS, the Olivetti operating 
system developed for specific market sectors. 

Applications run on a new family ofLSX 3000 
minicomputers linking two to two hundred users, 
with full Local and Wide Area Network communi­
cations capability provided by Olinet products 
meeting the ISO/OSI standards. And with full 
con nectibility to the MS-DOS environment and 
to the corporate database, wherever it's located. 

Olivetti is represented in all European, Far 
Eastern and Western countries. For further infor­
mation about Olivetti systems please contact the 
Marketing Department of the Olivetti Head 
Office in your country. 

OLIVETTI OPEN SYSTEM 
ARCHITECTURE 

THE BRIDGE 
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The future of business communications 
lies along the highways of high speed digital 
services. Timeplex. the innovator in data 
communications for more than 20 years, can 
provide you with a gateway to the integrated 
communications highways. 

Timeplex is committed to your future, 
with our philosophy of Systems Connectivity 
Architecture to allow transparent connection 
of diverse devices - within hybrid networks 
of public and private services - to fully 
integrate all your data. fax. voice, video and 
image communications. SCA also provides a 
clear migratory path from local to wide area 

networks. allowing your Timeplex network to 
grow with your business. 

We invest heavily in Research and 
Development to bring you new products and 
systems - always compatible with existing 
Timeplex products and other manufacturers' 
systems - to protect your investment and 
help you stay ahead. 

Our renowned training and 
maintenance programmes keep your 
Timeplex networks running at their most 
effective and we assign your own Account 
Manager to provide a single point of contact 
with Timeplex. 
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With an international network of 
Timeplex offices and distributors. you can 
be sure of our full support wherever you a1 
Call your nearest Timeplex contact for you 
gateway to the communications future. 

United Kingdom (0753) 43559, 
Brussels (32) 273 49703, Australia 
(61) 2 957 1660, Hong Kong (852) 583 3684 
USA (201 )391 - 1111. 
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Second Half 1988 Revised Editorial Calendar 

Issue Ad Closing Special Software & 
Date Date Reports Surveys Systems Services Conmncations 

July 1 June 1 Computers in CASE PC Graphics 
R&D 

July 15 June 15 Storage Uninterrup- Future of VM 
Management tible Power 

Supplies 
Aug.1 July 1 Issues '88 - 2nd Quarter Managing Proprietary 

Part of a series Update Systems Trans- Networks 
exploring major formation 
new management, 
organizational, and 
systems issues 

Aug.15 July 15 DBMS/Main- Enterprise Contract 
frames Computing Programming 

Sept. 1 August 1 Major Corporate Salaries Departmental Terminals 
Profile Computing 

Sept. 15 Aug. 15 Best Computer Hall of Fame Departmental OS /2 Network 
Science Universities Computing Management 

Oct.1 r-s-ept. 1 Issues '88 Industry-by- Departmental DEC-Apple 
Industry Computing Integration 
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Printers PC Maintenance 
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The Best & The I 
Brightest 
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Nov.1 pept. 30 Systems Database Performance ISDN 
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Software 
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Changing Roles Directory 

Contact Your Regional DATAMATION Sales Representative for Additional Related Market Research, 
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DATAMATION 
PROVIDES THE 

VITAL BACKGROUND 
FOR AN ABC 20/20 

TV SEGMENT. 

Software Bugs: 
AMatterof 
Life and Liability 

You read it first in DATAMATION when a major software glitch 
was linked to the deaths of patients. Once again, the editors of 
DATAMATION went beyond business as usual to get the full 
story and its precedent setting legal ramifications for producers 
of software and hardware. 

In addition to keeping MIS professionals informed on the 
subject, the article also provided important background and a 
clear mapping of the borderline between technology and the 
law for the· producers of an ABC 20120 tv segment. 

DATAMATION - The Leader in Information Technology Coverage 



Circle 30 on Reader Card 

Managing a data center is far 
from child's play. Staying on­
line requires computer room 
air conditioning equipment 
you can depend on 24 hours 
a day, 365 days a year. 

Hiross is the leading manu­
facturer of computer room air 
conditioners - supporting 
major computer centers 
around the world for organi­
zations like IBM, Unisys, Bank 
of America, AT&T, NASA. 

Features unmatched in the 
industry guarantee maximum 
reliability ... like multiple, 
direct-drive fans, which mean 
you will never go down be­
cause of the loss of a belt or 
motor. And when you do need 
us, we're there with nation­
wide service assistance, 
backed up by an on-line 
service history of every 
Hiross unit. 

Take the child's play out of 
your computer room. Specify 
Hiross equipment for maxi­
mum reliability. It's the test 
Hiross meets - first time, 
every time. 



BY JEFF MOAD 
You might think W. Michael Blumenthal 
has enough to juggle already. For one 
thing, the 62-year-old chairman and ceo 
of Unisys Corp. is still working to fit to­
gether the pieces of Sperry Corp. and 
Burroughs Corp., which were merged 
nearly two years ago to form the $10 bil­
lion company called Unisys. For another, 
he's got the large Unisys customer base 
to worry about: even before the merger, 
Burroughs and Sperry were fighting a 
constant-some say losing-battle to 
keep users happy and prevent defec­
tions. The merger only complicated 
those efforts. Sperry mainframe users, in 
particular, have voiced their dissatisfac­
tion forcefully and frequently. 

Add to those concerns the competi­
tive implications of IBM's new Applica­
tion System/ 400 product line-likely to 
pose a direct challenge to Unisys-and 
the company's recent unforeseen run-in 
with the federal government over al­
leged procurement improprieties. Put it 
all together and it wouldn't lead you to 
think Unisys would be out looking for 
major new challenges just now. 

But it is. 

Unisys Invests In Open Systems 

Unisys is investing heavily in a 
move that represents both a significant 
break with its own traditions and a bid to 
remain in the ranks of major, broad­
based information systems vendors into 
the 1990s and beyond. The company is 
trying to transform itself into a leading 
vendor of open systems-based solutions 

First, it was combining the power of 
two leading industry players, Sperry 
and Burroughs. Now, only two years 
after the merger, Unisys has em­
barked on a major change of direc­
tion-open systems. In its vision of 
what it will take to remain competi­
tive in the future and its consideration 
of its customers' changing needs, 
chairman W. Michael Blumenthal is 
attempting to reposition the company 
as a broad-based vendor of open sys­
tems-based solutions for the commer­
cial market. Can he successfully 
transform the company's culture to 
capitalize on open systems while at 
the same time retaining the historic 
and still highly profitable proprietary 
Sperry and Burroughs customer 
bases? In short, can Blumenthal and 
Co. juggle the power of three? 



for commercial users. This is clearly spond fast enough to succeed in a market 
something new for a company that for for open systems that is bound to attract 
years has clung tightly to the doctrine of more and more vendors and fiercer com­
closed, proprietary systems vendors, petition? And can Unisys continue to 
namely, lock users in and keep them satisfy its bread-and-butter mainframe 
locked in. In the early years, that strate- customer base while making a major 
gy enabled Sperry and Burroughs to commitment to open systems? 
grow and, in later years, it enabled them So far, the company's open systems 
to survive by feeding off a large customer efforts have been encouraging. Last 
base. year, Unisys forged into a single product 

But that strategy failed to attract line the Sperry and Burroughs Unix­
enough new users to enable Unisys to based products that in 1986 had com­
keep up with such fast-track competitors bined revenues of about $150 million. In 
as Digital Equipment Corp. and IBM. Blu- 1987, hardware, software, and services 
menthal used the merger to strengthen revenue for those products jumped to 
Unisys financially, slashing costs and $500 million. 
combining operations where possible. Unisys estimates that combined 
While that made Unisys popular on Wall revenue from its Unix-based systems 
Street, it didn't solve its biggest prob- will jump to $800 million this year, and to 
!ems: too little mainframe growth and too $1 billion in 1989. Industry analyst Info­
little market share, particularly in the Corp of Cupertino, Calif., predicts that, in 
booming parts of the market: distributed, 1988, Unisys will ship 3, 795 Unix sys­
workstation, and personal computing. terns, bringing its installed Unix base to 

5000/80 departmental Unix systems. 
Unisys is one of several bidders on a 

massive eight-year federal contract, 
which calls for the Air Force to select 
some 20,000 Posix-compliant systems to 
be used by the Department of Defense 
and other defense agencies to automate 
office applications. 

A typical Unisys Unix customer 
among the Bell operating companies is 
Southwestern Bell in St. Louis, which 
has four of the company's high-end U 
7000/ 40 systems. Three of the systems 
were bought specifically to run an engi­
neering application developed for the op­
erating companies by Bell Core. "We 
needed a Unix system because the appli­
cation was written for Unix," says data 
center operations manager Daniel Fau­
bion. "The Unisys systems seemed to 
offer the best performance for the mon­
ey." Another operating company cus­
tomer is San Francisco-based Pacific 

9,905 and making it one of the leading ~8-h-.------f-U--.---P--d----'---, 
Competing on an Equal Basis Unix hardware vendors. tpmentS 0 fllSfS fO UCtS 

Blumenthal, in an exclusive inter- Not bad for a business that, at the 
view with DATAMATION, explains, "We -time of the merger, was probably not 
have concluded we want to promote it considered a major asset by Unisys 
[open systems] because it will give us an upper management, according to 
opportunity to compete on an equal basis many observers. Analyst Steve Mi­
with some other companies where, in a lunovich, who follows Unisys for 
closed-system world, we cannot com- First Boston Corp. in New York, re­
pete on an equal basis. We only have 7% calls that "Burroughs had a strong 

Units 

3,000 

2,500 of the mainframe market worldwide, and 'not-invented-here' mentality and not 
it' s very difficult to make that 10% or much interest in Unix, while Sperry 
15%; not because our systems aren't saw Unix as a way to capture a greater 
good, but because, in a closed world, the percentage of its customers' spend­
investments are such that it's difficult to ing." Because the company's Unix 
compete. In an open world, the game is products were sourced from outside 
much more equal." manufacturers, many observers ex- t------11---::1~-+----+----1 ~ 

d 
" Blumenthal is betting that a push pected Unisys's Burroughs-domi­

into open systems will help Unisys solve nated management to scrap or 
several of its chronic competitive prob- deemphasize them. i--;--;,;~1-::;;;~:;t~~~;j"~~""i"";l l 
!ems at once by enhancing Unisys's long- Instead, Unisys renewed con­
deficient departmental systems offer- tracts with most of its Unix hardware 
ings, giving Unisys new access to third- vendors, sought out third-party Unix 
party applications software, and provid- DBMS and applications software ven­
ing new growth potential by opening a dors, and began to sell its Unix prod­
window to a rapidly expanding set of us- ucts aggressively. "After the merger, 
ers as yet untapped by Uni&ys. While em- Unisys management had a sudden 

~ 
d 
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phasizing that Unisys will continue to change of heart when it saw how fast the Bell, which in April agreed to buy 50 U 
invest in and support its current, propri- Unix business was growing," Miluno- 7000 Unix systems, plus systems inte-
etary mainframe products and custom- vich says. gration services. 
ers, Blumenthal declares, "We have Unisys seems to have had most of 
decided we are a new company unen- its success with Unix-based products The Hoped-for Leverage of 4Gls 
cumbered by the past ... This is our among users with a strong existing Unix Unisys's goals go far beyond selling 
chance, before we fall back in a rut. Uni- requirement, such as the federal govern- open systems solutions to government 
sys has identified its view of the future: ment and Bell operating companies. The and other users already sold on Unix. 
what technology is making possible and U.S. Army is Unisys's largest Unix cus- The company is aiming to package Unix 
what the market is demanding." tomer by virtue of a four-year contract hardware with enhanced open systems 

The question is, can Unisys really valued by Unisys at approximately $500 software, fourth generation languages, 
act like a company unencumbered by the million. Another government user is the communications software, and integra­
past? Can Blumenthal make Unisys's National Guard which, in April, awarded tion services, and to sell it all to large 

. 
"' 0 

0 

own proprietary-oriented culture re- Unisys a $17.5 million contract for 112 U commercial users who need to distribute o _ __________________________________________________ __, 6 
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transaction-oriented 
applications. In the 
past, such users would 
have turned to IBM, 
DEC, or even Hewlett­
Packard, but rarely to 
Unisys. 

As a vendor of 
closed systems, says 
Blumenthal, "one of 
the problems we had to 
overcome had to do 
with the argument, 
'Well, that's a very 
good application, but if 
I have this kind of a sys­
tem and I want more or 
different applications, they' re not as am­
ply available as if I had IBM.' People write 
more stuff for IBM. That's always been a 
problem. In the Unix world, we can say, 
'Look, we have this application, but you 
also have available to you that whole rap­
idly increasing library of application pro­
grams. So, you can buy from us just as 
well as anyone else.' " 

How does Unisys stand out in a 
crowd of Unix vendors, all of whom claim 
to be the most committed lo open sys­
tems? "What's Unisys's value-added?" 
asks First Boston's Milunovich. 

Unisys answers that it is investing 
plenty on value-added. Unisys is migrat­
ing both of its popular fourth generation 
development languages-Linc from the 
Burroughs A Series environment and 

Can Unisys 
Juggle 
Open Systems? 

Mapper from the Sperry 1100-to its 
three Unix platforms, the U 7000, U 
6000, and U 5000. Users such as Kellogg 
Co., Battle Creek, Mich., report that 
Mapper helped shorten development 
times by up to 10 times. 

The company even plans to license 
Linc and Mapper to other companies in 
an attempt to make them industry stan­
dard development environments. 

Unisys also is attempting to add val­
ue to Unix by developing transaction and 
security extensions to the operating sys­
tem long known for its deficiencies in 
both areas. In March, Unisys became 
one of the first vendors to commit to sup­
port the moves of AT&T and Sun Micro­
systems Inc. to merge their versions of 
Unix and to develop applications binary 

For Standard Brands, the Key Was Price/Performance 

UNISYS'S BLUMENTHAL: A confident chairman. 

interfaces to Sun's SPARC microprocess­
or and other architectures. 

Unisys says it will contribute to the 
AT&T-Sun effort by developing transac­
tion and security facilities that, it hopes, 
will become standard elements of the 
Unix System V extensions. At the same 
time, Unisys licensed Sun's SPARC chip 
"as the basis for future high-perfor­
mance Unix system computers." 

Although neither Sun nor AT&T has 
yet officially agreed to accept Unisys's 
transaction and security extensions as 
part of the new System V standard, Uni­
sys says it is going full speed ahead on 
their development and anticipates deliv-

If Unisys is to continue to be a success as an open systems vendor, it will need ery by l991. 
more customers like Standard Brands Inc., a $320 million paint retailer based in Was the Deal With Sun Premature? 
Torrance, Calif. 

Last year, Standard Brands, a longtime 1100 mainframe user, decided to de- Some observers have questioned 
velop an automated point-of-sale and reporting system for its 149-unit retail store Unisys's decision to commit early sup-
network. After rejecting MS/DOS machines as lacking in power, Standard Brands port to the AT&T-Sun Unix development 
decided to put a multiuser Unix system in each store, supporting five terminals and effort, particularly in light of the subse-
two registers and connected over dial-up lines to Unix servers and the 1100 main- quent formation of the competing Open 
frame at company headquarters. According to Jack Scott, Standard Brands' MIS Software Foundation (OSF) by IBM, DEC, 
vice president, Unix was picked because it offered the best price/performance. HP, and other vendors. OSF members 

Unisys bid its U 5000/95 and won out over several Unix vendors, including have doubted the competitive wisdom of 
NCR, which manufactures the U 5000 on an oem basis for Unisys. "They were allowing AT&T and Sun to control the 
pretty aggressive in going after the business," says Scott. evolution of the Unix standard. 

Standard Brands is rolling the system out gradually, and Scott reports that Unisys has answered by challeng-
progress is good. He attributes that both to Standard Brands' decision to develop ing the motives of OSF organizers and cit-

.,_ most of the system's applications software itself and to Unisys' integration assis- ing its own active role in the Sun-AT&T 
0 tance. Not only did Standard Brands develop most of the applications, but it also alliance as proof of its commitment to 
~ wrote a security system that overcame many of the security deficiencies of Unix. open systems. "We see," says Blu-
~ Standard Brands decided to link the Unix systems and services via an Ether- menthal, "that no one can stop the inevi-
~ net network and tie it into the 1100 mainframe. That's not a standard Unisys solu- table march toward a world in which 
~ tion, but the company helped Standard Brands develop the software. "We proved open systems will represent an impor-
.:; it could be done," says Scott. Now Unisys is planning to market the Ethernet-to- tant portion of the total demand for infor-
£ mation systen1s. But we have a feeling 
~ 1100 software commercially. Concludes Scott, "I'd have to say the whole thing has that's not something equally welcomed 
~· been working pretty well." 
J L_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-b_y_a_1_11_a_rg_e_c_o_m~p_u_te_r_c_o_m_p_a_n_ie_s_.'_'~~~~-
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Although Unisys is still committed 
to the AT&T-Sun Unix camp, its decision 
to license SPARC has been widely misun­
derstood, say some observers. Far from 
having decided to base an entire new 
generation of open systems products on 
SPARC, Unisys is only evaluating the Sun­
developed RISC architecture as one op­
tion among many. Unisys senior vp for 
market strategy and development, Jan 
Lindelow confirms that. "We're simply 
evaluating SPARC. It only cost us a 
$10,000 license fee to do that. That 
doesn't commit us to anything." 

Whether it's SPARC or some other 
architecture, however, it is clear that 
Unisys intends to manufacture more of 
its open systems products itself, both as 
a way to gain control of its fu ture and to 
improve profit margins. Surprisingly, 
Blumenthal claims that the company's 
margins on open systems products are 
on a par with those earned on its propri­
etary systems. 

"The box itself may turn out to be a 
commodity," says Blumenthal, "but we 
don't sell Liust] those ... We sell them in 
multiple units to larger users who use 
them in networks with special applica­
tions or total solutions with 4GLs, 
service, and support. The total pack­
age ... So our margins are good, and I 
think we can improve them further as we 
increasingly manufacture ourselves." 

Unisys is investing heavily in com­
munications software, tying its Unix 
products both into its proprietary net­
works from the Burroughs and Sperry 
world and into open environments via 
OSI. The company already is shipping the 
proprietary communications software as 
well as a third release of its SNA APPC im­
plementation and a link between its own 
proprietary office automation package 
and IBM's DISOSS. 

Unisys Introduces OSI-Unix Wares 

In addition, Unisys this spring intro­
duced and demonstrated communica­
tions products for its Unix systems 
covering the top four layers of the OSI 
model. The products included Message 
Handling Service (MHS) software for 
X.400 electronic main applications and 
File Transfer, Access, and Management 
(FTAM) software for data exchange ser­
vices. Unisys says it will ship those prod­
ucts this quarter, with similar OSI support 
for its proprietary networks and pro­
gram-to-program type support following 
in about 18 months. 

Altogether, Unisys vice president 
for product programs, Peter D. Bakalor, 
says the company last year increased 

open systems hardware research and de­
velopment spending by 20%, and open 
systems software spending by 27%, 
compared with a corporatewide R&D 
spending increase of only 3%. "It's clear 
Unisys is very serious about the open 
systems business," says Gartner Group 
program director Chuck White. 

There has been speculation that 
Unisys's investments in open systems 
may soon go well beyond the scope of its 

Convergent also supplies a 386-based 
Unix product marketed by Unisys as the 
U 6000/50. Unisys has had manufactur­
ing rights to each of the three worksta­
tion products and had exercised those 
rights. The company also has had rights 
to the U 6000 line but had not exercised 
them at the time of the acquisition 
announcement. 

As a result of the proposed acquisi­
tion, Unisys intends to create a corporate 

A Dual Identity for the PC, Workstation Lines 
Unisys' open systems push extends to its personal computer and workstation 
product lines, although the company isn't quite ready to move away from propri­
etary technology altogether. The company continues to market both a line of MS/ 
DOS-compatible pcs inherited from Sperry and a line of proprietary single- and 
multiuser workstations from the Burroughs side. But the company is attempting 
to integrate both into the open systems world. 

Unisys is developing OSI software for its 286 and 386 PC-compatible products 
and for its proprietary workstation line, based on the BTOS operating system and 
sourced from its recent acquisition target, Convergent Inc., San Jose. In addition, 
Unisys says it will standardize on IBM's Presentation Manager user interface for 
both product lines, eliminating a jumble of several user interfaces currently of­
fered by Unisys. Unisys also began shipping MS/DOS capability on the BTOS line and 
it plans to develop a set of BTOS interfaces that will be compliant with the IEEE Posix 
standard. The BTOS machines already support the APPC connection to IBM's SNA 
network. 

On the pc side, Unisys says it will support the standard edition of OS/2 this 
year, but it has announced no schedule so far for supporting OS/2 Extended Edi­
tion. Unisys already offers Xenix on a multiuser pc platform and is planning a low­
end Xenix pc soon. 

"When the merger occurred, we had the choice to kill one product line or the 
other," says Michael A. Brewer, Unisys vice president and program general man­
ager for workstations and office systems. "Instead, we developed a coexistence 
strategy. We can sell both the performance of the BTOS line as an attack product 
against IBM, and the compatibility of the pc line." 

So far, it seems to be working. In about three years, Unisys's PC-compatible 
line has grown by over 30% per year to an installed base of 450,000. The BTOS line 
has grown at a double-digit pace for over six years and has an installed base of 
about 300,000. 

internal product development efforts. 
Recent unconfirmed rumors had Unisys 
negotiating to acquire NCR, one of the 
company's three key Unix hardware ven­
dors. Such an acquisition would put Uni­
sys well on the road to becoming the 
$20 billion company Blumenthal has said 
it needs to be by 1990 in order to remain 
competitive. It would also give Unisys 
manufacturing control of at least some of 
its Unix hardware products. 

Even as rumors about NCR abated, 
Unisys moved in mid-August to realize at 
least part of the desire to achieve manu­
facturing control of its Unix hardware of­
ferings. The company announced that it 
would buy Convergent Inc. (founded in 
1979 as Convergent Technologies) for 
$350 million. Convergent has been a sup­
plier of B20-25 and 35 workstation lines 
running the BTOS operating systems. 

organization to oversee its open systems 
business, clearly signaling the impor­
tance of the open systems business to 
the company. With Convergent, Uni­
sys's open systems business will exceed 
$2 billion. Paul C. Ely Jr., chairman of 
Convergent, will head the new unit and 
will join the Unisys management board, 
reporting to Blumenthal. 

The systems integration strategy 
that Unisys is using with Unix customers 
such as Standard Brands (see " For Stan­
dard Brands, the Key Was Price/Perfor­
mance") is similar to the approach it has 
used successfully in marketing its propri­
etary products. Some Unix users, how­
ever, say that although Unisys has plenty 
of experience working with large main­
frame applications and its proprietary 
systems, integrating distributed, Unix­
based solutions is something new for Un-
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Can Unisys 
Juggle 
Open Systems? 

Recent Financial Results for Unisys Corp. 
(In$ millions except for earnings per share) 

Second Quorter First Holl 

Revenue 1987 
Net Sales $1,586.9 
Service and Rentals 805.8 

Total Revenue 2,392.7 
Research and 
Development Spending 175.4 
Net Income 162.3 
Earnings per Share $1.35 
Source: Unisys 

isys. And, they say, that sometimes 
shows. 

"We were one of their first 5000 us­
ers, and we discovered there wasn't a lot 
of support out there from Unisys in the 
beginning," says Philip Terry, clerk of 
the Delaware County Municipal Court in 
Sandusky, Ohio. The court bought a U 
5000/ 80 system to automate its case 
management operations two-and-a-half 
years ago because the system offered 
better performance for the money than 
DEC or Tandem, and because the court 
saw in the Unix system lhe promise of 
future software portability. Although he 
says Unisys has improved, "In the begin­
ning, it was clear they didn't have much 
experience with Unix applications." 

Distributors and value-added resell­
ers of the Unisys Unix products have 
voiced similar complaints . Unisys has 
trouble responding quickly lo new or­
ders for systems and spare parts, they 
say. Unisys acknowledges the problems, 
but says it has taken steps both to 
streamline product and service delivery 
systems and to fi eld sales and support 
people who are familiar with open sys­
tems. Ultimately, says Blumenthal, it will 
take a change in Unisys's corporate cul­
ture to compete effectively as a true 
open systems vendor. 

"That's my job," says Blumenthal. 
'Tm trying to challenge people to think 
differently, to cajole and harangue them. 
I'm trying to fight frozen, bureaucratic 
thinking .. . I'm telling people, 'Don't 
think mainframes. Think of what's hap­
pening. Do it. Let's get on with it. Make 
decisions. Make some mistakes. It' s not 
going to be the last one you make. But if 
you go slowly, you're sure to make a 
mistake.'" 

Slowly, says Blumenthal, the Uni­
sys culture is changing: "We could fun c­
tion quite well in a closed systems world; 
we have a large installed base . . . 
But then it' s a limited playpen we are 
playing in. There are people in this com-
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1988 1987 1988 
$1,485.2 $3,197.3 $3,159.6 

789.8 1,563.l 1,531.2 
2,275.0 4,760.4 4,690.8 

144.5 339.8 291.9 
121.2 311.6 231.4 

$.94 $2.58 $1.78 

pany who, when I first came and said, 
'That doesn't make any sense,' an­
swered, 'Yes, but it's our playpen.' The 
challenge to these people is to ask, 'Do 
you want to be satisfied with that, or do 
you have the courage of your convictions 
that we are as good as or better than our 
competitors and, in an equal, competitive 
game, we can more than hold our own?' " 

At the same time, Blumenthal adds, 
Unisys is not going to abandon its large 
proprietary mainframe customer base. 
Unisys expects its mainframe revenues 
to expand somewhat faster than the in­
dustry average over the next couple of 
years, but still only in the 6% to 7% 
range. 

Dissatisfaction Among 1100 Users 

Keeping the mainframe user base 
happy may be easier said than done. As 
recent DATAMATION/Cowen & Co. stud­
ies and Unisys' own user surveys indi­
cate, a large body of the company's 
mainframe user base-particularly the 
Sperry 1100 base-is dissatisfied both 
with the pace of new product develop­
ment and with support levels. 

"There is a relatively high level of 
dissatisfaction, something Unisys is 
working hard to change right now," says 
Martin Litsky, general manager at third­
party software vendor Systar Inc. of 
Greenbelt, Md. , and a member of the 
Sperry user group board of directors. 
The DATAMAT ION/Cowen data indicate 
that a significant number of 1100 users 
are actively contemplating a switch to an­
other vendor. 

One such user is Hertz Corp., the 
Oklahoma City car rental company. A 
longtime Sperry mainframe user, Hertz 
recently upgraded its 1100/84 system 
supporting its reservation system to a 
top-of-the-line 1100/94. But, as the 
Hertz reservation system grows, con­
necting with airline systems such as 
American Airlines' SABRE and United Air­
lines' Apollo, Hertz is concerned that the 

1100 line won't be able to keep up. 
"The 1100/ 94 is a short-term solu­

tion,'' says Robert Ong, Hertz vp for res­
ervation center MIS and worldwide 
telecommunications. "We have a long­
term corporate strategy to convert, and 
over the next three years we will do so," 
says Ong. Hertz isn't ready to say what 
will replace the Sperry mainframe. 

Impatient users such as Hertz not­
withstanding, Unisys says that, in recent 
months, it has begun to improve the sat­
isfaction levels even of disgruntled 1100 
mainframe users. Unisys says it has im­
proved its new hardware installation pro­
cess and local hardware maintenance 
response. In addition, many 1100 users 
are expecting Unisys to introduce the 
long-awaited 1100/ 90 upgrade code­
named "Super 90." Unisys says its most 
recent user poll , which ended in June, 
showed high-end 1100 user satisfaction 
levels up 14%, though still falling below 
the "satisfied" level overall. 

Impressed With the "Open" Strategy 

Even some current Unisys custom­
ers that are considering leaving the fold 
say they are impressed with Unisys' 
open systems strategy. Fund-raiser 
WorldVision Inc., in Monrovia, Calif., 
runs both an 1100/91 and two IBM Sys­
tem / 38s. It is currently studying stan­
dardizing its 2 million record database 
and related applications on one architec­
ture or the other. According to World­
Vision MIS director Mike McGavran, the 
1100 will be replaced either with several 
of Unisys' new midrange 2200 systems 
or with IBM's new AS/400. "From what 
we can tell, they are directly competi­
tive,'' says McGavran. 

Even WorldVision likes the compa­
ny's open systems approach. "We have 
taken a look at the 6000/50, and we are 
quite impressed,' ' says McGavran. "We 
like it because we could integrate it with 
our 1100 communications network and 
have all the terminals connected to a 
common front end, communicating with 
the appropriate processor,'' he says. 

If Unisys can pull off its ambitious 
open systems product plans, it just might 
be able to solve the problems of many of 
its current users and, at the same time, 
satisfy its own need for new customers 
and faster growth. "How else are we go­
ing to get into a DEC or IBM shop except to 
say, 'You can tie in your Unix network 
with what you've already got'? " asks 
Blumenthal. "We can say, 'We don't 
have to fight with you about throwing out 
your IBM mainframe. We know you're 
not going to do that.' " • 
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It's something no other copier 
company in the world can offer. 
We call it the Harris/3M promise. 
And it guarantees, in writing, that 
your copier will be up and running 
when you need it. But that's only 
part of what we offer you. 

1rade in now for up to $1000 ! 
Give us a call or send in 

this coupon and we'll tell you how, 
until October 31, 1988, you can save 
up to $1000 on a new Harris/3M 
copier. We' ll also send you two free 
booklets to help you evaluate 

ir ~-~= ~= ~= ~= ~=;=:"i=i1=i1'~~i£~-""" your copier needs. 
' 

1 Get all the facts 
on the Harris/3M 
promise and our 
valuable trade-in 
offer soon. You'll 
be convinced 

that your next copier should be a 
Harris/3M. We guarantee it. 
1 -Call 1-800-TLC-COPY - 1 
I Or send in this coupon to receive information I 
I on our trade-in offer plus two FREE booklets I 
I to help you evaluate your copier needs. I 

I D I'd also like information on your full line of I 
fax machines. 

I Name I 
I Company Name I 
I Address I 
I City State I 
I Zip Telephone I 
I Mail to Harris/3M Document Products, Inc., I 
L P.O. Box 785, Dayton, OH 454~ _ CN988FPR J 

D HARRIS/3M 
Get more than a copier. Get a commitment. 

Offer is valid at partiripat ing U.S. dealers for a limited time and other restrict ions and limitations apply ; sec your Harris/3M sales representative for details. Pree loaner offer is valid if copier is installed within 50 miles of an 
authorized Harris/3M service farilit.Y. © 1988 Harris/3M Document Products, Inc. Harris is a trademark of the Harris Corporation. 3M is a trademark of the 3M Company. 
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''I know it pays to have power protection 
But why should I pay for 
more protection than I need? JJ 

You shouldn't, and you won't, with Power Protection Systems 

AT&T Po"er Protection Systems 

from AT&T Unlike most od1er 

uninterruptible power sys­

tems, Af&T systems deliver 

all the power they're rated for, 

so you don't have to pay for a 

"cushion" you don't need. 

The reason? A unique 

come in single-phase I, 3, 5 and 10 KVA models parallel proCeSSing design, 
and 3-phasc 10 and 20 KVA models. 

developed by AT&T Bell Laboratories, that incorporates an 

innovative electronic by-pass feature, along with precision 

microprocessor controls, and battery reserves to protect 

against power fluctuations as well as complete blackouts. 

AT&TS design offers another big advantage: it accom­

modates both linear and non-linear power loads, so you get 

an "umbrella of protection" d1at covers your laser printers 

and other peripherals as well as your computers. 

To precisely meet your needs, AT&T offers a broad line 

of models, ranging from single-phase 1 KVA for desktop and 

small PBX applications, to 3, 5 or 10 KVA for floor-standing 

minis and larger PBXs, to three-phase 10 and 20 KVA models. 

Everything it takes to meet the requirements of virtually any 

computer environment. 

On top of all that, AT&T gives you a 12-month free parts 

and labor warranty,* backed by prompt, expert customer 

service from more than 100 nationwide locations. 

For more information, and the location of your nearest 

distributor, call AT&T at 1 800 982-0030. In Canada, call 

1800 445-5607. *Limncd """"'':dc1J1 l>on '"I""'' © 1988AllH 

AT&T 
The right choice. 
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Universal Data Systms puts 
the performance in V.32 
modems. Now Hall-Marie 
packs in a 

• surprise 
as well. 

V.32 is at full performance. 
For a lot less than you think from Hall-Mark. 

Universal Data Systems is a leader in the development 
of V.32 communication systems. And right now, you can call Hall-Mark to save more than 30 % 
on the modem you'd pay extra to own. 

Save on UDS V.32 performance in full duplex 9600 bps communications over dial-up 
telephone lines, and get a unique echo cancellation technique that lets you use the same modem over 
all types of surface and satellite links. 

UDS commands a leadership position through technology innovation. And now through 
Hall-Mark, you can get the benefits of advanced communications technology-easy modem 
operation at very attractive prices. 

If modem cost is the reason you haven't upgraded your dial-up system to V.32, then you need 
to call the nearest Hall-Mark office for some good news. 

UDS and Hall-Mark are out to speed up communications for you. 

(1.14LI:~) Wedeliveroncurrenttechnology. 
Hatl·Mark Electronics Corp. • Dallas, Texas 

Alabama 
Hunisville (205) 8J7-l!ro 

Arizona 
Phoenix (602) 4J7-1200 

California 
Bay Area (408)432-0900 
Orange County (714) 669-4100 
Sacramento (916) 722-8600 
San Diego (619) 268-1201 
San Fernando Valley (818) 716-3300 
West Los Angeles (213) 217-8400 

C> 1988Hall·Ma1kEleci10r11CsCorpJA()0.4087 

Colorado 
Denver(303)190-1662 

Connecticut 
Connecticut (203) 271-2844 

F1orida 
Ft. Lauderdale (305) 971-9280 
Orlando (305) 855-4020 
Tampa Bay (813) 855-5773 

Gtorgia 
Atlanta (404)447-8000 

Ulinois 
Chicago (312) 860-3800 

Indiana 
Indianapolis (317) 872-8875 

Kansas 
Kansas City (913) 888-4747 

Maryland 
Baltimore (301) 988-9800 

Massachusetts 
Boston (617) 935-9777 

Michigan 
Detroit (313) 462-1205 

Minnesota 
Minneapolis (612) 941-2600 
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Missouri 
St. Louis (314)291-5350 

New Jersey 
Fairfield (201) 575-4415 

New York 
Long Island (516) m-OflXJ 
Rochester (716) 244-9290 

North Carolina 
Raleigh (919) 872-0712 

Ohio 
Cleveland (216) 349-4632 
Southern Ohio (614) 888-3313 

Oklahoma 
Tulsa (918) 251-UOS 

~nnsylvania 
Philadelphia (215) 355-7300 

Texas 
Austin (512) 258-8848 
Dallas (214) 553-4300 
Houston (713) 781-6100 

Utah 
Salt Lake City (801) 972-1008 

Wisconsin 
Milwaukee (414) 797-7844 



Implementing systems 
appropriate for de­
partmental computing 
is a challenge. Blurred 
distinctions between 
the performance of 
various classes of 
hardware and the in­
creased use of various 
types of network ar­
chitectures have cre­
ated a dizzying array 
of systems choices. 
While no choice is 
right or wrong, per­
formance characteris­
tics that are specific to 
each architecture can 
make one more suit­
able than another. 

Departmental Computing 
PART I 

Weaving 
Seamless 
Computing 
Systems 
T

BY CAROL LIBERSAT 

he odds are that, as the man­
ager of an MIS department, 
one of your biggest head­
aches is achieving connec­

tivity for your company's various de­
partments.Just when you get to the point 
of congratulating yourself for finally get­
ting all of those pcs connected to the 
host, you find that the leading edge in de­
partmental computing has left you in the 
dust, confused about the various system 
architectures now available. 

According to market analysts, the 
trend in corporate departments is toward 
sharing resources over a network of mul­
tiple types of processors, operating sys­
tems, and applications. These mixed­
breed architectures are driving demand 
for seamless connectivity, which may in­
corporate "cleaved" applications, and 
simultaneous, or, possibly, distributed 
processing to take best advantage of the 
network's horsepower. 

Despite the headache of trying to 
set up seamless departmental networks 
without more industrywide product stan­
dardization than is now available, some 
sophisticated users have recently made 
great strides in that direction (see "Oh­
mical's First Seamless Steps"). 

The multitude of departmental ar­
chitectures that are available today dem­
onstrates how ill-defined the term 

"departmental computing" is. The 
term's origin can be traced to the 1970s, 
when minicomputer technology began to 
put computing power in users' hands. 
During those early days, the term accu­
rately reflected a situation in which com­
pany departments used minis to develop 
and run their own user-friendly applica­
tions, but did not share data files or func­
tionality with the company mainframe. 

"Departmental" Definition Is Fuzzy 

Because of its origin, departmental 
computing often is still considered to be 
synonymous with "minicomputing." But 
now that superminis offer mainframe 
power, mainframes offer interactive fea­
tures, and pc networks rival the power of 
minis, functionality and terminology 
have become blurred. 

Randy Rarden, research and devel­
opment director at Icon International, an 
Orem, Utah-based maker of multitasking 
minis, prefers to think of a departmental 
computing system as "one in which us­
ers with common interests and needs 
share computer resources and costs." 

Fulfilling such needs has fueled a 
demand for seamless connectivity that 
also plays a major role in vendors' new 1l 
product design. Digital Equipment Corp., -g 

Prime Computer Inc. (Natick, Mass.), .g 
and Pyramid Technology Corp. (Moun­
tain View, Calif.), for example, have been 
moving slowly and steadily into IBM's 
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midrange market by offering better com­
munications features and program porta­
bility on multivendor networks. IBM is 
trying to counter that competition by 
promising to implement its Systems Ap­
plication Architecture (SAA) as a com­
mon, seamless interface for its 
incompatible line of processors and oper­
ating systems (see "SAA: The Yellow 
Brick Road to Cooperative Processing," 
July 1, p. 38). 

The Value of Cleaved Applications 

A cleaved application, which re­
quires a client-server architecture and 
runs on both ends at the same time, facili­
tates more seamless distributed pro­
cessing. At run time, it is divided into two 
portions. One of these runs on the serv­
ing processor, typically a mini, and per­
forms functions such as searching a large 
database. The other portion performs 
typical client functions such as the dis­
play of extracted information in text or 
graphic form, usually on a pc or intelli­
gent workstation. The user is not aware 
that two processors ran the job, but he or 
she is aware of better performance. 

Simultaneous processing is another 
new idea in business computing. It is ex­
tremely useful to businesses such as 
stock brokerages, which rely heavily on 

Departmental 
Computing 

OHMICAL'S LITTLETON: Work from menus. 

analyses of quick-changing information 
residing in several databases. These 
businesses are implementing networks 
of multiple, high-powered intelligent 
workstations, mainframes, and minis. 
Users can monitor in real time up to 20 
processes running on other systems 
while simultaneously performing de-

Ohmical's First Seamless Steps 

tailed analyses on their system. Screen 
border icons flag significant develop­
ments-a major fluctuation in interest 
rates, for example-that occur in any of 
the monitored processes. When this hap­
pens, users can hot-key into the moni­
tored process, extract relevant 
information, and incorporate it into their 
analyses. 

In most corporate departments, 
four basic system architectures have 
emerged (see "The Evolution of Depart­
mental Architectures") . For the purpose 
of discussion, these can be categorized 
as traditional, host-based, pc-based, and 
distributed networks. The four repre­
sent vendor-independent models, each 
with advantages and disadvantages. 

Firms that still use a traditional ar­
chitecture of standalone mainframes or 
minis may not be able to offer their users 
the flexibility of host-based or networked 
systems. Unless sharing data between 
company systems is necessary, how­
ever, there is no point in worrying about 
connectivity. It costs nothing to keep a 
system that is already paid for, provided 
that it continues to meet computing 
requirements. 

Traditional Systems Lack Vendor Support 

But if user demands don't eventual­
ly doom traditional systems, lack of ven­
dor support most likely will. Quite a few 
shops, for example, have abandoned 

Ohmical, an insurance holding company in Irvine, Calif., has taken the first step their System/34s due to IBM's shift in 
toward creating a seamless distributed network, with the help of Icon Internation- support from S/34s to the newer S/36s 

and S/38s. At the announcement of their 
al, Orem, Utah. A · · S I 

Ohmical chose to integrate its three old departmental computing systems, successor, the pphcatwn ystem 400, 
which were interfaced only by occasional tape transfers of data, via an Icon 4000 IBM's emphasis was on migration ofS/36 
minicomputer and Icon's SMILE board. Icon's minis can run Unix, Pick, and DOS and S/38 sites to the AS/400, implying 
applications concurrently, without emulation. that they eventually will become dino-

The old systems consisted of a Novell pc network that handled accounting, a saurs in a new-age market. 
Datapoint ARCnet pc network that ran insurance applications, an ADDS Mentor Host-based architectures come in 
5000 mini that handled production requirements under the Pick operating system, two basic flavors. Both use an emulation 
plus five or six other standalone pcs running miscellaneous applications, such as product that permits pcs or intelligent 
Word Perfect. workstations to behave like dumb termi-

The Icon 4000 provides a partitioned data area, or virtual disk, for DOS and nals native to a host computer, either a 
Pick files. The partitioned data areas make it possible for all disk 1/ 0 requests in the mini or a mainframe. The simplest and 
system to be performed more quickly by the more efficient Unix operating earliest type of host-based configuration 
system. requires an emulation board on each de-

To integrate the three operating systems totally would require a software vice that is to access the host. As pc net-
interface between Unix and DOS, and between Unix and Pick. Some software prod- works became more common, gateway 
ucts can interface DOS and Unix, but, at this time, there is no means of interfacing emulator packages were developed to at-
Pick to Unix. tach an entire pc network via one emula-

Consequently, the only distributed processing occurring now on Ohmical's tion board on a single pc, which acts as 
system is the Unix-offloaded 1/0 functionality, but Ohmical can implement cleaved the emulation server for the network. 
applications software on the system at any time in the future. In either case, the required emula-

As the system has been in place for only a few months, it is not yet seamless. tion software consumes computer re-
sources at both ends of the transaction. Users still log on and off the various operating systems to run their applications. 

"' But Brian Littleton, MIS director at Ohrnical, says he soon will eliminate the seams Where each emulating device has its own 
£ by writing front-end software allowing users to work from menus that mix operat- board, users usually don't notice a lag in 
~ ing system applications. response time. But a lag is often notice-
j .__ _________________________________ a_b_l_e_w_i_t_h_g_a_te_w_a_y_e_m_u_la_ti_o_n_,_a_n_d_s_o_m_e~ 
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How to look good from start ... 

--PACIFIC 

........... -.... _ .. 

.......... b.--... ~·- ...... - .. --.. ·­... _ --~~- .. --.. - ...... ----
,.,._ ........ -..-... ~ ... ·---.. -- ....... _ - .............. -------.. ---.- .. _ .. -- .. --_, .. _ ....... ____ _ - --··--.... - ....... ""'-.......... ,.. .... ......,. ::--r:i:.:::::-··"' ....... ,_.. ................. ,_ .. _ - ...... _ .. ...,.._ .. _, __ ... _.,_~ .... 
.... -'""..---·· ... ·--... -.............. -
""'--..r...~-· ......... ·-------...... ._ .... _____ n----
;:,::;::"!,"',:::; .. ""'.:'.:;:,::,::;-_~,::.",:;;,: 

• -.-......... ,.__....._ .... --"I .. ..... _ .. -. ·---··-.. ·--... ::::::'""'· ......... --... -.......... ..._ .. 

-· -· - c - - -

KXC Brake Sys1e m ------------PAClflC 
Mail Order Price sneet 

------~-- ------­........ ------· --·-·-----=:;:::...--=.:=-.:. ::;-::.::.::::::;:::"':": _ ... _____ .,, ....... ·-·---~ ·------- .......... ...-.... -·--, .... ___ .,,,_ ... ..., ........ _ .. ___ _ 
::::::.":. .. ":.'."=.:::! ::.:::.::..-::.=:.-:.::....-:: ,.._ -- -­P ACJPIC 

to finish. 

The HP LaserJet 
Series II Printer. 

Nothing brings your 
ideas to life like the HP 
LaserJet Series II Printer­
from office memos to forms 
to newsletters. As the leading laser 
printer, it works with all popular PCs 
and PC software packages. And, with 
a wide range of fonts , you get more 
options to create superior looking 
documents. 

With additional 
memory you can even 
print sophisticated 300 
DPI full-page graphics. 
And with HP's ScanJet 
scanner, you can also 
easily add photographs, 

illustrations and text. 
No wonder more people choose 

the original over all other laser printers 
combined. 

So call 1 800 752-0900, Ext. 900D 
for your nearest HP dealer. 

F/JOI HEWLETT 
~/!a PACKARD 

©Hewlett-Packard 1988 Pnnt samples were created using Microsoft Word, Microsoft Excel. and Aldus PageMaker. 
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gateway products even lose keystrokes 
if one is too fast at the keyboard. 

Users cannot perform true simulta­
neous processing using host-based ar­
chitectures, but can submit a database 
search to batch on the host, continue 
with other tasks while it runs, and later 
toggle back via hot-key to collect the re­
sults. With emulation, users must always 
choose between being a host worksta-

Departmental 
Computing 

tion or a pc, and must know which appli­
cations reside on which system in order 
to access them. 

Command Differences Vex Users 

The most common user complaint 
about emulation-based systems is the 
distracting shift between different oper­
ating system commands and keyboard 
layouts. Some emulation products offer 

The Evolution of Departmental Architectures 

Emulation 
Connection 

Pc 

Dumb 
Terminal 

DOS Pc Network 

Dumb 
Terminal 

Dumb 
Terminal 

DISTRIBUTED NETWORK 

D 

Unix Super Micro 

keyboard remapping capability so users 
can stick to one keyboard layout; work­
ing from menus helps minimize com­
mand differences. Despite these prob­
lems, many users are satisfied with their 
host-based architectures. Kemmons Wil­
son Co., Memphis, a large holding com­
pany that manages such diverse in­
terests as fried pork skins, airplanes, and 
hotels, has three IBM S/ 36s: one in Ten-

/ \ 
Pc "Client" 

D 
./ \ 

Pc "Client" 

Operating system and hardware 
labels are arbitrary; any OS or 

computer could be used. 

CAD/CAM Workstation (Unix) 

u L--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Small cash input 
for laser-quality output. 

r /,P' HEWLETT 
&'.~ PACKARD 

Dear Reader : 

Th is letter was printed on one of the finest printers available 
t oday. 

The HP DeskJe t Printer . 

It prints t ext and graphics more crisp and clear than 24-pin 
printers. And as you can see from the chart, it's a lot quieter 
than 24- pin printers , t oo. 

PRINTER NOISE LEVELS 

60 

40 

20 
HP OESKJET AVERAGE AVERAGE 

PRINTER 9--Plfril 2'4-ptfril 

I t' s also easy to use . It does your important office tasks, but 
i t' s small enough to fit on your desk. Everything considered, 
i t ' s the perfect personal printer. 

And one of the most a mazing features of all is its price . It ' s 
under $1,0 00 . 

c a 11 · u s for the name of your local HP Dealer at l 800 752-0900 
Ext . 9088. Th en go see for yourself why we call it laser- quality 
print i ng. 

~4-
Richard Snyder 

The HP DeskJet Printer. 
Laser-Quality Output for Under $1000. 
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nessee, two in Florida. It has installed 
IDEAcomm emulation boards from IDEAs­
sociates, Billerica, Mass., in its account­
ing department pcs, which have replaced 
dumb terminals. 

Bob Schmidt, assistant controller at 
Kemmons, says, "We used to have to 
key data into the [pc] spreadsheet pro­
grams from financial reports off the /36. 
With the emulation connection, we can 
download the files, saving time and im­
proving accuracy." Kemmons is experi­
menting with IBM's Token Ring network 
and may eventually attach a pc network 
to its S/36. 

David Kowal, controller at McDanel 
Refractory in Beaver Falls, Pa., is less 
enthusiastic about host-based architec­
tures. His company, a manufacturer of 
specialty ceramics, uses a fairly sophisti­
cated configuration in which 12 pcs on a 
Novell network share data with an IBM 
S/38 using IDEA's gateway emulator. 
Kowal says that "what we have works 
fine," but he hopes to get rid of the S/38 
eventually and switch to a pc-based net­
work. "We think that we can get a better 
system for a lot less money by investing 

in a supermicro or mini that will act as a 
server to our pc network." 

When the company converted to 
the S/38 in 1985 from an obsolete Bur­
roughs computer, it found that costly re­
programming was necessary to exploit 
the database capabilities of the S/38. It 
ended up simply converting most of its 
old applications to RPG III and developing 
enhancement applications on its pcs. 

Kowal thinks that the time will be 
right in two or three years to acquire 
supermicros designed to function in a cli­
ent-server architecture, along with so­
phisticated manufacturing software for 
them. He believes that such a system will 
cost less than what McDanel now spends 
in one year for S/38 maintenance alone. 

A Server Is as Good as Its 1/ 0 

In host-based architectures, the 
mini or mainframe host operating soft­
ware is unaware that it is connected to 
non-native devices and pc users must 
emulate the host in order to share its 
data. In pc-based networks, a mini or 
mainframe might be used as a server on 
the network, but users access the server 

as if it were their own hard disk. 
All pc-network architectures are 

based upon some version of the client­
server model, in which one computer on 
the network is designated as a server to 
all the other clients. The server can be 
any pc, but the best servers are minis or 
supermicros. A good server is a multi­
tasking computer that has I / O capabilities 
superior to those of the other pcs and of­
fers efficient data management, security 
control, and data recovery applica­
tions. A pc network's physical pc-to-pc 
connections are made with special com­
munications boards, and usually either 
coaxial or twisted pair cables. 

Fiber-optic cables are available but 
expensive. The price buys improved 
data throughput, resistance to tapping, 
and protection against signal interfer­
ence. Today, Ethernet products provide 
the fastest affordable physical connec­
tions on pc networks. 

In simpler pc network architec­
tures, which often have a microcomputer 
server, the server handles fixed memory 
requirements for all users, but applica­
tions processing is performed on the 

Freedom of Press. 

Over the last few years, Adobe Systems has 
brought forth some very revolutionary ideas. 

Such as the Adobe PostScript"" page 
description language. Adobe® Type 
Library. Adobe Illustrator 88'." The Display 
PostScript'" system. 

Software that gives you the freedom to 
create professional-quality reports, news-
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letters, business graphics and more. Using 
virtually any kind of computer. IBM• PC. 
Macintosh~ Mini or mainframe. 

That's why choosing printers with Post­
Script software is your declaration of vendor 
independence. It's the only standard adopted 
by virtually every major company in the 
computer industry. 

So any computers you have will work 
with any printers you buy equipped with 
PostScript software. 

And that means even more choices when 
it's time to print. You can use laser and color 
printers. At a variety of resolutions. Or even 
professional typesetters. 

The Adobe Type Library also gives you 



main memory processors of each client 
pc. These systems represent "distribut­
ed computing" because they distribute 
computer resources among users. 

On these networks, the weakest 
link is usually the server's 1/ 0 capability. 
Small computer system interface (SCS I) 
boards can increase the 1/ 0 performance 
of micro hard-disk drives to lOMBps from 
the typical l MBps or 2MBps. At the im­
proved rate, micro servers could use the 
theoretical maximum lOMBps capability 
of fast Ethernet connections . 

Even if your network's communica­
tion speed matches server 1/ 0 perfor­
mance, main memory on client pcs often 
will be unable to process a file efficiently 
if it is too large. To sidestep both vari­
eties of weak links, sophisticated pc 
network users are using cleaved applica­
tions to implement distributed process­
ing instead of mere distributed 
computing. 

Word Perfect Corp.'s customer ser­
vice department in Orem, Utah, recently 
implemented a pc-based network capa­
ble of both distributed computing and 
distributed processing. Customer sup-

Departmental 
Computing 

port personnel on a triplex network that 
consists of 230 pcs on three connected 
networks, using four Compaq 386s as 
servers running Novell 's 2. l SFT fault tol­
erant software, respond to an average of 
12,000 calls a day. The Compaq disks are 
fully duplexed to provide a constant mir­
rored data image as insurance against 
hardware fa ilure. An Icon 1000 disk sub­
system is attached to each of the four 
servers to give them minicomputer capa­
bility. Three of the servers and their net­
works are used to handle three basic 
types of customer problems; the fourth 
connects all three networks, manages 
the system, and monitors security . 

Diagnostic Procedures Run From a Pc 

When a customer service techni­
cian gets a call , he or she checks the net­
work database to see if the problem has 
already been solved. If not, the staffer 
runs Word Perfect diagnostic proce­
dures from a pc and posts the results of 
the analysis to the network. All searches 
of the diagnostic database are offl oaded 
to the Icon subsystem, which uses a heu­
ristic algorithm to guarantee quick re-

Freedom of 

trieval of data from the server disk. 
Both host- and pc-based networks 

are evolving into truly distributed net­
work archi tectures, although those are 
still primarily a fu ture goal in business 
computing. Distributed networks are 
based on efficient implementation of dis­
tributed processing, which takes the con­
cept of cleaved applications one step 
further. 

When applications are distributed, 
each application is sent to run on the 
most suitable processor in the network. 
Suitability is determined by innate pro­
cessor capabilities, as well as by which 
processor is most capable at the time 
that the application is invoked. These 
distributed networks should be seam­
less, so that this multiple system pro­
cessing is transparent to the user. 

There are three important charac­
teristics of seamless distributed net­
works. Firs t, the user's terminal 
"knows" where all applications can be 
found on the system, so the user can sim­
ply request any job without emulation, 
hot keys, or logging on and off the vari­
ous systems. Second, any application on 

~G "'/ ~l? !=- \ 
iu111mw 

NBI , Inc. 
Model908 

OMS-PS~ 

800 II , 810 
Linotype Company 
linotronic'" 100. 300, 500 

Digital Equipment Corp. 
PrintSeNer 40'." ScriplPrinter'" 

Texas Instruments 
Omnil aser'" 2108, 2115 

AST Oume Corporation 
Scr1ptTEN'" 

Texas Instruments 
Omnilaser'" 2106 Turbo Laser"' /PS 

IBM 4216-020 
Personal Pagepnnter'" 

Varityper 
VT-600 

Agla-Gevaert 
P400PS'" 

Apple Computer Inc. 
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the network can access any file on the 
network. Third, the applications have 
been coded for run-time distribution 
over the various processors in the 
network, and the network supports the 
necessary communication between ap­
plication portions while they are running. 

Aside from the need for standards, 
making seamless distributed systems a 
common reality will also, quite simply, 
take time. Icon's Rarden points out that 
while companies want the advantages of 
flexible, mixed-vendor systems, few 
shops would throw away their existing 
software investment to implement dis­
tributed applications, even if they al­
ready had hardware that could run them. 

Is It All Just "Smoke and Mirrors?" 

George Colony, president of For­
rester Research, Cambridge, Mass., 
thinks that the concept of distributed 
processing is "all smoke and mirrors 
marketing," and that "shipping pieces of 
applications around to run on various 
processors in a system just won't hap­
pen." Instead, he thinks that the industry 
will see all processing shifted to client 
pcs that will become more and more ca­
pable of intensive processing. 

Nevertheless, the successful distri­
bution of applications over different pro­
cessors already has been demonstrated 
in scientific environments. The CM* proj­
ect, carried out at Carnegie-Mellon Uni­
versity in the early 1970s as an academic 
experiment by its computer science and 
electrical engineering schools, was one 
such success, according to Bill Pedersen 
of William Pedersen and Associates, a 
consulting and software development 
firm in Sunnyvale, Calif. 

"They had all sorts of things set 
up that we are now seeing in the business 
world ... user-friendly workstations, 
file servers, computer servers ... and 
they experimented with distributed ap­
plications that ran simultaneously on dif­
ferent processors in the network." 

With such successful implementa­
tions, many people in the industry won­
der why these systems have not evolved 
more quickly. Paul Loucas, an account 
manager at Icon and a computer induslry 
veteran, thinks the naive and simplistic 
question he asked many years ago as a 
neophyte is still a good one. "Why can't 
computers be like stereos? If they can 
make electronic products that customers 
can hook together regardless of who 
manufactured it, why can't we?" • 

Carol Libersat is a freelance writer based 
in Oakland, Calif 
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PART TWO 

Continued/ram the Aug. 15th issue 

In cases of missing information in a practical database, a DBMS 
should handle it independently of the type of missing informa­
tion and relieve the user of the burden of devising three-valued 
logic. DBMSs with present IBM or ANSI Structured Query Lan­
guage fail to provide adequate support for three-valued logic. 

T
BYE.F. 
CODD 
his is the sec­
ond half of 
E.F. Codd's 

article on SQL. The first 
half, which appeared in 
the Aug. 15 issue of F---."'--.,,C. 

DATAMATION (p. 45), dis­
cussed two flaws in SQL: 

that it permits duplicate 
rows in relations, and 
that it supports an inade­
quately defined kind of 
nesting of queries within 
queries. In this issue, 
Codd turns his attention 
to SQL 's inadequate sup­
port for three- and four­
valued logic. Codd also 
outlines the means for 
vendors to fix the prob­
lems and precautionary 
steps for users to take un­
til the flaws in SQL are 
fixed. 

DB2 is one of the few relational DBMS 
products that represents missing infor­
mation independent of the type of data 
that is missing: a requirement of the rela­
tional model and a requirement for ease 
of use. It uses an extra byte for any col­
umn in which missing values are permit-

ted, and one bit of this byte tells the 
system whether the associated value 
should be taken seriously or whether 
that value is actually missing. 

However, it completely fails to 
meet one more requirement of the rela­
tional model, namely, that missing infor­
mation should be handled in a manner 

that is independent of the 
type of information that 
is missing and that the 
user should be relieved 
of the burden of devising 
three-valued logic. Rep­
resentation is one thing, 
but handling is quite 
another. 1 

In fact, all DBMS 
products that fail to go 
beyond the present IBM 
or ANSI SQL versions also 
fail to provide adequate 
support for three-valued 
logic. 

The occurrence of 
cases of missing informa­
tion in a practical data­
base is in most cases 
unavoidable. It is a fact of 
life. A short story con­
cerning Manhattan is il­
lustrative of how some 
DBMSs handle missing in­
formation. Whenever I 
have asked a person en­

countered in the streets of Manhattan for 
directions to some specific address, that l 
person always responds with detailed di- =-·.~­
rections, no matter whether he or she ~ 
knows that part of the city. More often • 
than not, I have found the directions "­
quite incorrect. Therefore, I have dis- § 
continued the practice of asking for di-
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rections, at least in Manhattan. 
When interrogating a database for 

information, I believe users would prefer 
the DBMS to take a conservative position 
as its normal behavior and avoid Manhat­
tan-type guessing regarding the correct 
answer. Whenever it does not know 
some requested fact or condition, the 
DBMS should admit a lack of knowledge. 

It should also support (as excep­
tional behavior explicitly requested) the 
extraction of all the items that could sat­
isfy a request if unknown values were re­
placed by information that yielded as 
many values as possible in the target list 
of the query. 

A database retrieval may, of course, 
include several conditions like DATE ~ 
66-12-31 (where the DATE column has 
values of extended data type DATE) and 
AMOUNT ~ 20,000 (where the AMOUNT 
column has values of extended data type 
U.S . CURRENCY). 

The conditions may be combined in 
many different logical combinations, in­
cluding the logical connectives AND, OR, 
NOT, and the quantifie rs UNIVERSAL and 
EXISTENTIAL. Suppose, as an example, 
both expressions noted above partici­
pate in some condi tion, and suppose that 
both of these columns are allowed to 
have missing database values. How does 
the DBMS deal with a query involving the 
combination of conditions where either 
the date condition or the amount condi­
tion or both may evaluate to MAYBE? 

(DATE 2: 66-12-31)0R(AMOUNT ~ 20,000)] 

Clearly, the DBMS needs to know what is 
the truth value of combinations such as 
MAYBE OR TIWE, TRUE OR MAYBE, and 
MAYBE OR MAYBE. This means that the 
DBMS must support at least three-valued 
logic. If it does not, then the user will 
have to 
• request the primary key values of 
those orders for which the DATE ~ 66-
12-31 is TRUE; 
• request the primary key values of 
those orders for which the AMOUNT ~ 
20,000 is TRUE; and 
• request the union of the two sets gen­
erated by the two requests above. 

In the case of AND ins tead of OR, the 
user would have to request, in step 
three, the intersection of the two sets of 
primary keys. Users are liable to make 
numerous mistakes if they are forced to 
support three-valued logic mentally, be­
cause the DBMS provides no support. 
Who knows what crucial business deci­
sions might be made incorrectly as a con-
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sequence? From this we see that there is 
a clear need in any systematic treatment 
by the DBMS of missing values to extend 
the underlying two-valued predicate log­
ic to at least a three-valued predicil te 
logic. 

In the following truth tables for the 
three-valued logic of the relational mod­
el, we use P and Q to denote proposi­
tions, each of which may have any one of 
the tru th values: t fo r TRUE, m fo r MAYBE, 
or f for FALSE. 

In the relational model the universil l 

One problem, of which DBMS de­
signers and users should be aware, is 
that, in rare instances, the condition part 
of a query may be a tautology. In other 
words, it may have the value TR UE no 
matter what data are in the pertinent col­
umns and no matter what data are miss­
ing. An example would be the condition 
pertaining to employees where the date 
is less than 66-12-31 or equal to 66-12-31 
or greater than 66-12-31. 

If the DBMS were to apply three-val­
ued logic to each term and it encountered 

a "marked" value (a 

p NOTP P ORQ . Q P ANDQ Q 
value marked as 
missing) in the date 
column, each of the 
terms in this query 

m 

m m p m mm p 

m 

and existential quantifiers are applied 
over finite sets only. Thus, the universal 
quantifier behaves like the logic operator 
AND, and the existential quilntifier be­
haves like OR; both operators being ex­
tended to apply the specified condition to 
each and every member of the pertinent 
set. 

When an entire condition based on 
three-valued, first-order predicate logic 
is evaluated, the result can be any one of 
the three possibilities TIWE, MAYBE, or 
FALSE. If such a condition is part of a que­
ry that does not include the MAYB E quali­
fi er, the result consists of all the cases in 
which the complete condition evaluates 
to TR UE, and no other cases. 

If to this query we add the keyword 
MAYBE, then the result consists of all the 
cases in which this condi tion evaluates to 
the truth value MAYBE (m), and no other 
cases. The MAYBE qualifier is used only 
for exploring possibilities, and special au­
thorization would be necessary if a user 
is to incorporate it in one of his or her 
programs or in a terminal interaction. 

Actually, the relational model calls 
for the DBMS to support the attachment of 
the MAY BE qualifier to any truth-valued 
expression, since a view is normally de­
fined not using this qualifier, while a que­
ry on the view may involve it. The normal 
action of combining the view condition 
wi th the query condition using logical 
AND would, of course, give rise to a more 
comprehensive condition involving the 
MAYBE quali fie r attached to just one 
truth-valued expression within that 
condition. 

m 

m f condition would re-
m f ceive the truth value 

mm 

f f 

MAYBE. However, 
MAYBE OR MAYBE 
yields the truth val-
ue MAYBE. So the 
condition as a whole 

evaluates to MAYBE, which is incorrect, 
but not traumatically incorrect. 

To avoid this type of error, there 
are two options: warn users not to use 
tautologies, which are a waste of comput­
er resources, as conditions in their rela­
tional language s tatements; and develop 
a DBMS which examines all conditions, 
not in excess of some clearly specified 
complexity, and determines whether 
each is a tautology or not. 

Naturally, in this latter case, it 
would be necessary to place some limita­
tion on the complexity of every query, 
because with predicate logic the general 
problem is unsolvable. It is my opinion 
that the first option is good enough for 
now, because this is not a burning issue. 

SQL's Treatment of Missing Values 

Flexible use of three-valued logic, 
let alone four-valued, is not supported in 
SQL commands. Their only concession to 
the exis tence of missing values is the 
clause IS NULL, which enables the user to 
pick up from any column those cases in 
which there are missing values . 

An example of inflexibility is DB2's 
action when the condition part of a query 
is evaluated as unknown. It simply does 
not retrieve the corresponding instances 
of the target data. In practice, this is one 
of the options that users need, but they 
need other actions as alternatives. 

A somewhat separate problem is 
the effect of missing values on aggregate 
functions. The relational model supports 
the fo llowing options: request the miss­
ing items to be ignored, or temporarily 
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replace each missing item by a specified 
value ("temporarily" means just for the 
execution of the pertinent command). 
SQL does not support these options, but 
instead always yields a NULL result if any 
case of a missing value is encountered as 
the argument to a function. 

Overall, the SQL approach to han­
dling missing values is quite disorga­
nized and weak. This will lead to 
disorganized thinking on the part of us­
ers, an increased burden for them to 
bear, and many unnecessary errors. Er­
rors that are not discovered can lead to 
more incorrect business decisions, 
based on incorrectly extracted data. 

It also causes some users to wish 
for the old approaches like "default val­
ues" that were at least familiar, even if 
more disorganized. Of course, the old ap­
proaches are completely out of place in 
the relational approach. 

In some cases, this problem is in­
correctly perceived to be a problem of 
the relational model. In fact, it is a prob­
lem that stems from the inadequacies of 
SQL and its nonconformance to the rela­
tional model. 

Corrective Steps for DBMS Vendors 

In exploring corrective steps DBMS 
vendors can take, the three problems 
discussed above and in the first part of 
this article will be considered in turn. Im­
mediately putting the following correc­
tive steps into effect could easily give 
them a substantial competitive advan­
tage in the eyes of prospective 
customers. 

The duplicate rows problem (see 
"Fatal Flaws in SQL," Aug. 15, p. 45) 
should be handled in three stages. First, 
warn users that support for duplicate 
rows is going to be phased out in about 
two years' time. Second, install within 
the first year in some new release a 
" two-position switch" (in other words, a 
OBA-controlled bit) that permits the 
DBMS to operate in two modes with re­
spect to duplicate rows: (1) accepting 
them, and (2) rejecting them. Third, drop 
support for duplicate rows within a rela­
tion altogether, and improve the optimiz­
er accordingly. 

With regard to loss of integrity from 
databases, it is well known that preven­
tion is much better than cure. For this 
reason, the DBMS should check that dupli­
cate rows are not being generated when­
ever an operator is executed that could 
generate duplicate rows. Three of the 
operators that are defined to remove du­
plicate rows are projection, union, and 
appending rows to a relation, including 
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initial loading. Most DBMS products today 
fail to conform to the definitions of these 
operators. 

There is also a need for two sepa­
rately authorizable operators: the first 
one checks for the existence of duplicate 
rows in any specified base relation; the 
second removes duplicate rows from any 
specified base relation. 

To correct the psychological mix-up 
caused by SQL's support for inadequately 
defined nested queries within queries, 
DBMS vendors should treat the latest ver­
sion of IBM's SQL (even if the duplicate 
row concept has been removed) as a lan­
guage that stands or falls on its psycho­
logical or ease-of-use properties. A new 
relational language should be created 
with features that are highly orthogonal 
to one another, that includes all of the 

WHEN THE 
DBMS CAN'T 

ANSWER A RE­
QUEST, IT 

SHOULD AD­
MIT ALACK OF 
KNOWLEDGE. 

logical properties necessary to manage a 
relational database, that is readily exten­
sible and compilable, and that is conve­
nient to use as a target language by all the 
software packages that interface on top 
of the DBMS. 

Within three years, DBMS vendors 
should introduce support for four-valued 
logic, which is a sublogic of the three-val­
ued logic cited above. Implementing the 
four-valued logic is not noticeably more 
difficult or time-consuming than imple­
menting the three-valued logic. 

Four-valued logic treats informa­
tion that is missing for a second reason, 
namely that a property happens to be in­
applicable to certain objects represented 
in the pertinent relation; for example, re­
questing the name of an employee's 
spouse, if the employee happens to be 
unmarried. With adequate support for 
three-valued logic, the IS NULL clause be­
comes redundant and should be phased 
out. 

Users can take their own precau­
tionary steps (and are strongly advised 
to do so) until these three flaws are cor­
rected. Then the changes in subsequent 
releases of their DBMS will prove to be far 
less traumatic. 

The first such step for the user is to 
avoid duplicate rows within relations at 
all times by continued use of the DIS­
TINCT qualifier immediately following the 
SQL SELECT and to totally avoid use of the 
word "ALL" after "UNION." The second 
step is to avoid nested versions of SQL 
statements whenever there exists a non­
nested version. The third step is to take 
extra care in manipulating relations that 
have columns that may contain missing 
values, and, as far as possible, to sepa­
rate the handling of missing information 
into easily identifiable pieces of code that 
can be readily replaced later. 

Is it too extreme to call these SQL 
blunders fatal flaws? I do not think so, in 
view of the fact that more and more busi­
ness and government institutions are be­
coming dependent on relational DBMS 
products for the continued success of 
their operations. 

In my view, the three flaws de­
scribed in this article must be fixed, even 
though the repair may cause some users 
to have to change some SQL portions of 
their programs. All three changes advo­
cated in SQLalso represent a great oppor­
tunity for ANSI to take the lead. 

How did SQL get into the undesir­
able state described here? It is just one 
more case of inadequate investigation by 
its developers, and, in this case, totally 
inadequate theoretical investigation. • 

E.F. Codd is president of the Relational 
Institute, Sanjose, a nonprofit organiza­
tion that conducts public seminars 
throughout North America on the entire 
spectrum of relational database technolo­
gy. Yvonne Morkner tested the SQL exam­
ples cited in the text on the personal 
computer versions of the Oracle, Codd 
and Date Campus, and XDB relational 
DBMS products. With Campus, counter­
parts of the SQL queries were tested, since 
SQL is not supported by its present version. 
Sharon Weinberg and Nathan Goodman 
also assisted in the article's preparation. 

Footnotes 
1E.F. Codd, "Missing Information (Ap­
plicable and Inapplicable) in Relational 
Databases," ACM SIGMOD Record, De­
cember 1986; and E.F. Codd, "More 
Commentary on Missing Information in 
Relational Databases ," ACM SIG MOD Rec­
ord, March 1987. 
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Hall-Mark now delivers a 
solution for your business 
operations ... 
Panasonic office 
equipment. 

Hall-Mark understands the 
power that technology brings to office operations -
computer printers, optical disk devices, fax boards, and 
scanners. And now Hall-Mark can help you get the best- Panasonic. 

When you choose Panasonic from Hall-Mark you get the power of a worldwide innovator with 
the local convenience of a distributor dedicated to service. 

Hall-Mark service means off-the-shelf availability of the Panasonic office automation line, a 
salesforce that understands both automation and technology, and the power of a national distributor to 
support each sale. 

If you think your office or business operations could be running more efficiently, imagine 
what the power of Hall-Mark knowledge and Panasonic products can do to make your business 
operate smoother. 

To find out how Panasonic office equipment can make a difference in your business, call your 
nearby Hall-Mark sales office. 

Hall-Mark Electronics Corp. • Dallas, Texas 

Alabama 
Huntsville (205) 837-m<l 

Arizona 
Phoenix (602)437-1200 

California 
Bay Area(408)432-0900 
OrangeCounly (714) 669-4100 
Sacramento (916) 7.!2-8600 
San Diego (619) 268-1201 
San Fernando Valley (818) 716-3300 
West Los Angeles (213) 217-8400 

Cl 1988 Hall-Ma1kElectrOn1CsCorp.1400·4097 

C-Olorado 
Denver (303) 790--1662 

Connecticut 
C-Onnecticut (203) 271-2844 

Florida 
Ft. Lauderdale (305) 971-9280 
Orlando (305) 855-4020 
Tampa Bay (813) 855-5773 

Georgia 
Atlanta (404)447-8000 

lllinois 
Chicago (312) 860-3800 

Bringing Panasonic technology 
to office automation. Panasonic. 

Indiana 
Indianapolis (317) 87.!-8875 

Kansas 
KansasCiry (913) 888-4747 

Maryland 
Baltimore (301) 988-9800 

Massachusetts 
Boston (617) 935-9777 

Michigan 
Detroit (313)462-1205 

Minnesota 
Minneapolis (612) 941-2600 

Missouri 
St. Louis(314)291-5350 

New Jersey 
Fairfield (201) 575-4415 

New York 
Long Island (516) ID--0600 
Rochester (716) 244-9290 

NorthCarolioa 
Raleigh (919) 87.!-0712 

Ohio 
Cleveland (216) 349-4632 
Southern Ohio (614) 888-3313 
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Oklahoma 
Tulsa (918) 251-1108 

Pennsylvania 
Philadelphia (215) 355-7300 

Texas 
Austin (512) 258-8848 
Dallas (214) 553-4300 
Houston (713) 78Hil00 

Utah 
Salt LakeCiry (801)972-1008 

Wisconsin 
Milwaukee (414) 797-7844 





Let's tall~aboutrelational data bases. 
But first, find the clown with 

the red nose, top hat and no balloons. 

H you picked the first clown from the right on the top row, you didn't need the 
help of a relational data base system. 

Of course, real-life business problems are considerably more complicated. That's 
why IBM, the leader in relational data base technology, offers a wide range of 
products to work with a full range of hardware, from workstations to midrange and 
mainframe computers. 

IBM's data base products can help users in any department retrieve information 
about as easily as you solved the problem above. They also provide tools for 
programmers to do their job more efficiently. And that means improved productivity 
for everyone. 

In fact, IBM's DB2 and SQL/DS offer referential integrity, which allows you to 
maintain data relationships without complex programming. And with application 
enabling tools such as IBM's Cross Systems Product, you can develop new programs 
with speed and simplicity. So even as your business needs change, your existing 
applications and data bases will remain sound investments. 

Call l-800-IBM-2468, ext. 44, for literature or to arrange for an IBM marketing 
representative-in the blue suit, yellow tie with a black briefcase- to contact you. 

--------
§ : =~~=- ,. The Bigger Picture 
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FROM POSTSCRIPT® 
TO 80 PAGES PER MINUTE! 

NBS Southern is the company that 
blankets the non-impact printing 
spectrum. From the PostScript­
compatible, 15 page-per-minute 
model 3815, to the blazing 80 ppm 
speed of the Mercurion 1/80, NBS 
has a solution to your computer 
printing needs. 

Model 3815 - Maximum 
Office Versatility 

Available in Posts cript , PC net­
work , twin-axia l, co-axial and ASCII 
versions, the 3815 is far more 
durable than most desktop laser 
printers and is the ideal solution 

for duty cycles of up to 25,000 
pages per month . 

Model 3840 - Complex Output 
at 40 ppm 

This laser printer houses up to 150 
resident bitmap fonts at 300 dpi, 
and processes complex forms and 
graphics at full rated speed. Its 
nominal duty cycle of 200,000 
pages per month makes it a per­
fect fit for both host-attach and 
network printing applications. 

Mercurion 1/80 - The 
Affordable High-speed 
Workhorse 

Now you can match the output of 
three high-speed impact printers 

=...:=. =-= ::::::::=:::::~ =------ - - --
1-,mg.a 
Southern, Inc. 
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at only a fraction of the per page 
cost . Using an ion deposition 
process, the Mercurion 1 /80 pro­
duces 80 letter-size pages per 
minute, with a rated monthly duty 
cycle of 500,000 pages. It accepts 
a variety of host interfaces and 
delivers high quality forms and text 
via 240 dot-per-inch resolution . 

Decide which NBS non-impact 
printer is best for your needs; 
then contact us for detailed specs 
and prices. NBS Southern , Inc., 
11451 South Belcher Road , 
Largo, Florida 34643. 
Telephone 813/541-2200; 
outside Florida 800/327-5602; 
FAX 813/546-8042. 



VDTs Soup Up To Meet 
The PC Challenge 

BY MARK MEHLER 
Users of video display terminals have 
never had it so good. The presence of ap­
plication-specific technology, the compe­
tition with microcomputers for limited 
desk space, and the improvement of ser­
vice and warranty deals have all contrib­
uted to an attractive new generation of 
low- and high-end units. 

"The clearest trend is toward im­
proved price/performance," says John 
Chun, a product manager at San Jose­
based Wyse Technology, one of the larg­
est independent terminal makers. "We 
are taking advantage of gate array tech­
nology to add a higher level of functional­
ity. Greater resolution, color, graphics 
capability, more flexibility in connectivi­
ty ... it's not the cheap $400 terminals 
that are driving the market today, it's the 
integration of more features and the at­
tempt to satisfy customer demands for 
increased functionality at the same 
price." 

last year's $894 million, a 3.3% annual 
slippage. Unit volume, on the other hand, 
will rise 7.2% annually over the next five 
years, according to IDC. 

While unit shipments of graphic ter­
minals will experience an 8.8% annual 
growth rate through 1992, their dollar 
volume will be virtually flat. (In 1987, it 
was $205 million; the projection for 1992 
is $207 million.) Moreover, O'Brien sug­
gests that when personal computer 
prices begin their predicted sharp de­
cline in the early 1990s, graphics termi­
nals will be especially hard-hit. 

The U.S. market now has about 50 
VDT vendors and O'Brien feels a shake­
out is inevitable. She notes that Wyse's 
acquisition of Link Technologies sug­
gests the beginnings of a healthy 
consolidation. 

Pc Competition Is the Spur 

Competition with the pc in tradition­
al multiuser, multiple operating system, 
and local area network environments is 
probably the biggest reason behind the 

Dollar Volume of Shipments Will Be Flat moves to increase VDT functionality and 
But Eileen O'Brien, a senior analyst enhance appearance. 

at International Data Corp., Framing- John Capobianco, director of MIS for 
ham, Mass., feels that the terminals mar- Scalamandre, a Ronkonkoma, N.Y.­
ket is in a classic mature stage. She based supplier of designer fabrics and 
projects that dollar shipments of stan- home to multiuser systems, observes 

The demands of sophisti­
cated users who have 
grown accustomed to the 
functionality and appear­
ance customarily found in 
micros have forced VDT 
suppliers to achieve some 
kind of parity with their 
newest generation of prod­
ucts. Those demands, com­
bined with the limits of a 
mature market and liberat­
ing, application-specific 
technology, have created a 
true buyers' market. That 
market now boasts 24-
hour response time on ser­
vice and repair, and is 
undergoing a shift in em­
phasis from warranties to 
guaranteed system uptime. 

dard ASCII and ANSI text-only terminals that the necessity for VDTs to have small g 
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The VDT-PC 
Struggle 

Contenders In the Video Display Terminal Marketplace 
ADDS 
100 Marcus Blvd . 
Hauppauge, NY11788 
(516) 231-5400 
ASCII and ANSI terminals 
CI RCLE 100 

Beehive International 
4910 Amelia Earhart Dr. 
Salt Lake City, UT 84116 
(801) 355-6000 
3270 terminals 
CIRCLE 101 

CIE Terminals Inc. 
2515 McCabe Way 
Irvine, CA 92714 
(714) 660-1421 
Midrange ASCII terminals 
CIRCLE 102 

Colorgraphic Communications Corp. 
5388 New Peachtree Rd. 
Atlanta, GA 30341 
( 404) 455-3921 
Color terminals and monitors 
CIRCLE 103 

Cumulus Technology 
1007 Elwell Court 
Palo Alto, CA 94303 
(415) 960-1200 
HP-compatible terminals 
CIRCLE 104 

Digital Equipment Corp. 
146 Main St. 
Maynard, MA 01754 
(617) 897-5111 

graphics, and other ergonomic and aes­
thetic features has increased due to this 
competition. 

Eighteen months ago, high-end ter­
minals ($700 and up) alone offered more 
than one communications port; today, 
midrange products ($500 to $600) may 
offer as many as three ports, thus allow­
ing connections to multiple hosts. There 
are still problems, however, because not 
all "multiple host connection" systems 
have the software that allows simulta­
neous communication. 

Another development is the "virtu­
al" terminal that, through one wire, can 
hook into a multiple operating system 
environment and act as a display for ac­
cessing DEC's VMS, Unix, Pick, DOS, or a 
local area network. The LAN segment of 
the "diskless workstation" market, says 
Wyse Technology's Chun, is only begin­
ning to emerge. " We're addressing it 
with a networking/ processing terminal 
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VT Series terminals 
CI RCLE 105 

Esprit Systems 
100 Marcus Dr. 
Melville , NY 117 4 7 
(516) 293-5600 
Line of ASCII and ANSI text and graphic 
terminals 
CIRCLE 106 

Falco Data Products Inc. 
1294 Hammerwood Ave. 
Sunnyvale, CA 94089 
(408) 745-7123 
General purpose alphanumeric 
terminals 
CI RCLE 107 

IBM 
1000 NW 5lst St. 
Boca Raton, FL 33432 
( 407) 443-2000 
ASCII and PC-compatible terminals 
CIRCLE 108 

Kimtron Corp. 
1709 Junction Ct. 
Bldg. 380 
San Jose, CA 95112 
(408) 436-6550 
General purpose text and graphics 
terminals 
CI RCLE 109 

Memorex Telex Corp. 
6422 E. 4lst St. 
Tulsa, OK 74135 
(918) 928-3353 

that has more intelligence and the abili ty 
to tap into the network and disappear as a 
node ," he explains. 

Richard Hodge, president of Salt 
Lake City-based Beehive International, 
which makes 3270-based terminals, sug­
gests that "the key point is that you no 
longer need different terminals for every 
operating environment. The connectiv­
ity issue plays into the user's desire to 
have more power on the desk and to 
automate the entire process." Adds Lau­
rie Carter, supervisor of technical sup­
port at Bay State Health Care of 
Cambridge, Mass., "We want to have all 
our terminals interacting with pcs in a 
multi-operating systems environment. 
Compatibility is the single major issue 
we face ." 

VDTs Could Displace Some Pcs on LANs 

Hodge sees intelligent terminals 
displacing pcs on the LAN for certa in dedi-

3270 terminals, some lower-end 
general purpose ASC II units 
CI RCLE 110 

QumeCorp. 
500 Yosemite Dr. 
Milpitas, CA 95035 
(408) 942-4000 
General purpose alphanumeric and 
ANSI terminals 
CI RCLE 111 

Televideo Systems Inc. 
1170 Morse Ave. 
P.O. Box 3568 
Sunnyvale, CA 94088 
(408) 745-7760 
ASC II, ANSI, and PC-compatible 
terminals 
CI RCLE 112 

Wyse Technology 
3571 N. First St. 
Sanjose, CA 95134 
( 408) 433-1000 
General purpose text and graphics 
terminals 
CIRCLE 113 

Zentec Corp. 
2400 Walsh Ave. 
Santa Clara, CA 95051 
(408) 727-7662 
Primarily custom terminals; some HP­
compatible units 
CIRCLE 114 

cated processing tasks such as fin ancial 
consolidation and other database applica­
tions that do not require a disk. He ex­
pects that pcs will continue to dominate 
in general purpose computing applica­
tions. Carter agrees: "The majority of 
people in our company have terminals 
only. Only the high-level people who do a 
lot of sophisticated data crunching need 
pcs ." 

Dave Hutchings, operations manag­
er for Argos Software, a value-added dis­
tributor of Wyse, Esprit, and other lines, 
is impressed by the power and the ergo­
nomics of the new generation of VDTs. 
"A product like Esprit' s Lanterm [a virtu­
al terminal with graphics capability and 
768KB of memory] looks like a terminal 
and has the features of a pc." 

Gordon Hope, director of market­
ing at ADDS, a Hauppauge, N.Y.-based 
supplier of general purpose terminals, 
says that the presence of IBM's VGA stan-
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Only.one compariy_ can·offer ·you definitive UNIX® System Training: 
the company that created the system. · · 

You're serious about learning 
your craft. You want the insight 
of a master. 

That's why you should call 
on the people at AT&T. 

We'll teach you the UNIX 
System like no one else can. Be­
cause AT&T created the System. 
And we're the ones who keep it 
on the cutting edge of today's 
technology. 

Our AT&T instructors have 
mastered the state -of- the -art 
UNIX System V Release 3. Only 
they are backed by over 100 
years of AT &T's corporate training 
expertise. And only they limit 
their classes to a maximum of 

20 students, each on a separate So if you're serious enough 
terminal or PC to study with the masters, call 

AT & T UNIX System classes AT & T for a class schedule today. 
are held at locations across the AT&T COMPUTER TRAINING. 
country. And if that isn't conve- Come right to the source. 
nient enough, we will come 1 800 247-1212, ext. 836. 
directly to you. Or send in the coupon below. 
~---- ------ - --- -- ------ - --1 ----1 Registrar, AT&TTraining I PO Box 45038,Jacksonville, FL 32232-9974 I 
I YFS! I'd like to learn more aboutAT&T's UNIX® System I 
I education opportunities. Please send a free course catalog I 
I and schedule of classes. I 
j Name ( Please p rint) I 
I Phone ( j 

I I 
j Company j 

j Address j 
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AT&T 
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<lard (640 x 480 dots), which offers im­
provement in vertical resolution over the 
basic EGA standard (640 x 350) and pro­
vides the flexibility of color, has pres­
sured his company to increase the visual 
freedom of its terminals. 

The company has moved to 70HZ 
video, a major step in Europe, where 
television is 50HZ and users have no trou­
ble noticing the 40% improvement. "It's 
the difference," says Hope, "between a 
jumping picture and a piece of pa­
per ... in certain areas of Germany, we 
have to guarantee 70HZ or faster." In the 
U.S., he concludes, the improvement 
over standard 60HZ tv is only 18%, but 
the impact in terms of reduced eye fa­
tigue is still noticeable. 

IDC's O'Brien says the success of the 
independents in addressing microcom­
puter applications with VDTs by merging 
functionality from both has prompted the 
giant systems houses to act. IBM, which 
controls some two thirds of the 3270 
market, has begun to address the lower 
end of the terminals business, and AT&T 
and Hewlett-Packard are both more ac­
tive in the general purpose market. 

The VDT-PC 
Struggle 

Bay State's Carter says the quality 
of VDT maintenance is improving: "More 
and more, vendors are aiming to please. 
Immediate response on any service 
problem is becoming more common. For 
us, this is absolutely critical. When the 
system goes down, 500 people are out of 
work." (Bay State has a system of ADDS 
1010 terminals integrated with pcs 
throughout the company.) 

The Focus Is on Support 

Scalamandre's Capobianco believes 
the terminals industry has been getting 
away with murder in the service arena 
for years. "Price doesn't matter to me," 
he says, "although it does to the people I 
report to . .. more important is that we 
couldn't deal anymore with three-week 
turnaround. We have 40 users hooked up 
on the system for everything from word 
processing to order entry, to inventory 
control, to customer service. I have to 
know that we are going to be supported, 
and fast." 

Typical of the new focus on service 
is Esprit Systems' guaranteed 24-hour 
response on service and repairs. "We're 

Mainframe Interconnection 
Is Our Line 

Our Products Include: 
• Blue Cable "New" 
• Bus/Tag Testers 
• And Much More 

Our Pledge: 
• Zero Defects 
• Overnight Shipment 

I~ • Technical Support 

Mainframe 1/0 Bus/Tag Cable Assemblies 
For Pricing And Information Call 

REN Electronics Corp. 
(A Major OEM Supplier) 

755 New Ludlow Road, South Hadley, MA 01075 
East of Miss . R. & MN. 413-536-1800 West of Miss . R. 719-275-7595 
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starting to see the industry move away 
from a total emphasis on warranty time 
to uptime as the critical factor," says Es­
prit marketing vp Sal Lanuto. "Users 
can't afford the traditional three- to six­
week turnaround anymore." 

Hope says ADDS has begun looking 
at "alternatives to the [standard] warran­
ty. In a very mature market like this one, 
these issues are critical. In terms of the 
mean time between failures, for exam­
ple, the industry was at sub-10,000 hours 
in the early 1980s. Now it's in excess of 
20,000 hours and climbing. It's no longer 
acceptable to break down twice a year." 

Warranty periods also are increas­
ing. Palo Alto-based Cumulus Technolo­
gy has entered the market with a 
five-year warranty offering, says rnc's 
O'Brien, who sees these commitments 
eroding bottom-line performance. "Ven­
dors will pay a price for improved service 
and support," she says. 

In the 3270 market, which wit­
nessed unit shipments of 701,000 last 
year, according to !DC, the same basic 
trends apply. 

Alfred Mockett, executive vp of 
U.S. sales and service for Memorex Tel­
ex Corp., which just entered the VT 220 
market with an ASCII product to comple­
ment its mainstream 3270 business, sees 
application-specific integrated circuits 
similarly driving prices down, while new 
features such as light pens and flatter 
tubes become standard at the high end. 

Hal Steiner, senior corporate sys­
tems analyst at Prudential Property & 
Casualty, a major Telex customer, looks 
for future improvements in the connec­
tion of the terminal to the controller. 
"Twisted pair [wire] is just too cumber­
some," he says. "We need another solu­
tion, such as telephone cabling, or radio 
waves." 

Beehive's Hodge believes that 
when IBM supports ISON in its mainframe 
connectivity scheme, the terminal ven­
dors will follow, and users will gain addi­
tional flexibility in communications. 

Service is fast becoming as crucial 
here as in the lower-end market, say 
Hodge and others. "The capability to 
swap out parts easily is more important 
in quick turnaround," says Hodge. "And 
IBM's move to a three-year warranty is 
having a big impact on the industry." 

"If the controller goes down," adds 
Prudential's Steiner, "I expect response 
in [a few] hours. A terminal down, we ex­
pect 24-hour service." • 

Mark Mehler is a freelance writer based 
in New York. 



CINCOM Boosts Production 
At Holly Farms. 

PROBLEM: Improving programmer 
productivity in order to reduce a large 
applications backlog 
CINCOM SOLVED IT: With MANTIS 
Application Development System 

Mr. Bill Clontz 

During a period of 
explosive growth, Holly 
Farms found itself with two 
problems: a large applica­
tions backlog and a short 
supply of programmers 
able to step in and produce 
immediate results. The 
solution was MANTIS~ the 
application development 
system from Cincom<!? 

Director of Computer Services 
Holly Farms Rxxts 

"MANTIS was ideal for us because you don't 
need 2-3 years of experience to use it," explained Bill 
Clontz, Director of Computer Services at Holly Farms. 
" It lets us take new graduates, quickly train them 
and, in a matter of weeks, turn them into valuable 
programmers." 

As a result, programmer productivity at Holly 
Farms has reached an all-time high. "We've seen 
substantial improvement ratios," Clontz said. "In the 
time a programmer might turn out one CICS com­
mand-level program, he can turn out from six to eight 
programs on MANTIS." 

Most of the 500-plus MANTIS applications 
now in production at Holly Farms are aimed at stream­
lining costs. For example, Data Processing used 
MANTIS to develop a model of how chickens con­
sume feed over the course of their lives, allowing 
Holly Farms to cut production at one of its feed mills 
by lYz days a week. 

Circle 35 on Reader Card 

"We've got key users who are picking up on the 
term 'MANTIS,' " Clontz noted. "Around here, MANTIS 
has become a synonym for 'get it done quickly.' " 

Find out how MANTIS can boost your produc­
tivity. Call us today for more product and customer 
success information. Or, write Marketing Services 
Department, Cincom World Headquarters, 2300 
Montana Avenue, Cincinnati, OH 45211. 

1-800-543-3010 
In Ohio, 513-661-6000 

In Canada, 1-800-387-5914 

EECINCOM 
The Better The Solution, The Better The Value. 
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October 1 
Salary Survey 

Coming Up in October in 
DATAMATION 

DATAMATION' s annual survey of salary trends for IS executives. A look at salary increases, 
decreases, perks and other forms of compensation. 

Departmental Computing/Part III 
This last article in DATAMATION' s three part series looks at technology in the office - managing 
the process of change. 

Printers 
DATAMATION explores the advent of the advanced peripheral- the combination printer, fax and 
copier. 

PC Maintenance 
DATAMATION examines the PC virus phenomenon and how it is adding a new dimension to the 
problem of PC maintenance. 

DEC/ Apple Integration 
An analysis of what users are doing to enable their Apple and DEC computers to communicate. 

October 15 
Disaster Recovery 

Ad Closing: September 1, 1988 
Recruitment Ad Closing: September 14, 1988 

This article explores the pitfalls of some disaster recovery plans; how they can be improved and why 
some plans fail. 

Artificial Intelligence 
Artificial intelligence holds vast potential for users. DATAMATION examines some leading AI 
applications and how they relate to central information systems. 

CIM/CAE 
A focus on the promises and problems of computer-integrated manufacturing (CIM) and computer­
aided engineering (CAE). Also, a look at whether or not manufacturing companies can realize their 
goal of computer-integrated manufacturing. 

Changing Roles of IS 
This article explores how the role of the IS manager is changing in the fast-paced world of 
technology, and the implications for the IS organization at large. 

Ad Closing: September 15, 1988 
Recruitment Ad Closing: September 26, 1988 



A display of brilliance. 

The New Lee Data SmartStationM 
Featuring Mod 6: Two full screens in one. 

Introducing a smarter way to work. 
Even at it's simplest, the Lee Data SmartStation is an 

enhanced, windowing display, complete with Mod 6, a 
unique, new presentation format that displays two entire 
Mod 2 screens at once. That's a full 24 lines by 80 columns 
times two. No more scrolling around. 
Automate Tasks and Add Local Processing. 

At your option, add Lee Data's AP! 
software and the SmartStation is 
programmable. Now you can automate 
and accelerate your most repetitious, 
labor-intensive tasks. 

And if you need local processing, 
upgrade the SmartStation to run MS­
DOS® programs. 

Vendor 

Mod6 
API 
Multiple Async Sessions 
80286 Processor 
MS·DOS Support 
Mods 2·5 
30K Keystroke Record/ Playback 
Hard Disk Option 

Even the standard features stand out. 
With Open Windows'" and All-in-One®, you can work 

with a variety of hosts in a variety of screen sizes 
simultaneously. 

You'll also save more keystrokes. Up to 30,000 at a time, 
thanks to the built-in diskette drive. 

And, it doesn't take technical genius to operate the 

Lee Data 
SmartStation 

x 
x 
x 
x 
x 
x 
x 
x 

IBM• 
3194 

x 

x 
x 

SmartStation. A customizable menu 
provides an easy interface to system 
features, AP! programs, and MS-DOS 
so you can put your intelligence to 
work. Now that's brilliant 

For details, plus One-Minute 
Customer Success Stories, call 1-800-
LEE-DATA. 

LEE DATA 
CORPOAAfION 

SmartStation and Open Windows are trademarks and All-in-One is a registered trademark of Lee Data Corporation. 
IBM is a registered trademark of International Business Machines Corporation. 

MS-DOS is a re~stered trademark of Micro.Soft Corporation. 
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Now you can capture 
distributed data fast. From 
factory floor, field office, or 
corporate boardroom. Then 
transform it into brilliantly 
colored charts and graphs 
that turn data into com­
petitive decisions. 

To make it happen, a single 
clear window, the Tek 4207 
color graphics termi-
nal, works with a 
singularly powerful 
programmable 
graphics library, 
CA-DISSPLA.™ The 
Tek 4207 lets you 
connect to IBM and 

DEC hosts simultaneously. 
While industry-leading 
CA-DISSPLA offers device 
and CPU independence. 

So when you team the Tek 
4207 with CA-DISSPLA, you 
create an integrated graph­
ics system for sophisticated 
visualization and top quality 
presentation graphics. 

Regardless of data source. 

And regardless of user. 
Highly flexible, menu-driven 
access capabilities, built-in 
graphics generating pro­
grams, and full program­
mability put the power of Tek 
and Computer Associates 
into the hands of novices 
and experienced users alike. 

Don't wait to draw the 
right conclusion 
about your graphics 
data needs. Call 
Tektronix today: 
1-800-225-5434. In 
Oregon, call 
1-235-7202. 



New Products 
TRENDS 
PLOTTER PRICES ARE PLUMMETING. In June, 
Hewlett-Packard staggered the vendor com­
munity when it brought out the low-priced 
7 600 series of electrostatic plotters. HP 
claims the new series is half the price of 
competing machines. The summer months 
continued to deliver good news to plotter us­
ers: plotter makers in both the electrostatic 
and the pen plotter markets sloshed prices. 

The HP 7600 series consists of two mod­
els. Both ore said to produce typical architec­
tural/ engineering/ construction and mechani­
cal engineering drawings in less than one 
minute. Featuring resolution of 406 dots per 
inch, they produce pen-plotter quality out­
put, according to HP. Model 2400, priced at 
$22,900, produces 24-inch wide, or "D" 
size, drawings. Model 240E, priced at 
$27,500, produces 36-inch wide, or "E" 
size, drawings. 

In late July, Xerox Co.'s Santo Cloro­
bosed Versatec chopped the prices of the 
electrostatic plotters in its 8500 series­
morking down its 24-inch model 8524 to 
$16,900 from $19,900 and its 36-inch 
8536 to $19,900 from $24,900. Russ Yorp, 
Versatec's manager of product marketing, 
explains that the pricing action comes in re­
sponse to HP's 7600 series. Although Versa­
tec's new prices beat HP's, HP wins on reso­
lution quality. HP' s electrostatic plotters pro­
duce output of 406dpi, compared with 
Versatec's 200dpi. 

Another reason that Versatec lowered its 
prices, soys Yorp, was to compete more 
closely with pen plotters, which are priced 
well below electrostatic plotters. Electrostat­
ic plotters run between $15,000 and 
$100,000; pen plotters ore priced between 
$4,000 and $12,000. According to HP, pen 
plotters ore a good choice for users that pro­
duce less complex drawings, with volume 
under 25 plots a day. Although it produces 
excellent quality, soys HP, a pen plotter 
tokes much longer than on electrostatic plot­
ter to produce a complex drawing, such as a 
printed circuit board layout. 

While electrostatic plotter vendors ore 
trying to narrow the price gap between their 
offerings and pen plotters, pen plotter mak­
ers ore also lowering their prices. In August, 
Austin, Texas-based Houston Instrument re­
duced the prices of its pen plotters by up to 
20%, dropping the price of its A-to-E-size 
DMP-61 with a six-pen accessory to $4,890 
from $5,445. 

If you'd like additional information 
about products covered in this is­
sue's hardware Trends, please circle 
228 on the reader service card. 
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DEC Integrates OLTP 
With Its VAX Line 
New range of products and services is being 
offered under the umbrella of a single system. 

BY MARY KATHLEEN FLYNN 
Digital Equipment Corp. is bidding to in­
crease its share of the OL TP market. It 
has introduced a broad line of products 
designed to integrate transaction pro­
cessing with other functions in a general 
purpose computing environment. 

The vendor touts its DECtp as a 
systems environment that integrates the 
capabilities necessary to build transac­
tion processing applications. The new 
environment brings transaction process-

ing speeds above lOOtps to DEC users. 
DECtp includes a new transaction 

processing monitor, called DECintact; a 
new version of the VAX ACMS monitor; 
higher-performance versions of the VAX 
Rdb /VMS RDBMS, which includes VAX SQL 
and features that increase data integrity 
and system availability; Rdb /VMS-sup­
porting software; DEClink software; and 
the SA600 disk storage system, which is 
said to offer nearly double the storage ca­
pacity of mainframe-level devices. 

A typical DECtp starter system, 
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based on a MicroVAX 3500 with DECin­
tact, is priced at about $380,000. A rela­
tional DBMS using a VAX 6220 and VAX 
ACMS/Rdb costs about $967,000. A high­
end VAX 8842-based transaction process­
ing system with DECintact and the 9.7GB 
SA600 storage array is priced at approxi­
mately $3.88 million. 

DECtp is designed to work across 
the vendor's entire range of systems­
from MicroVAXs to VAXclusters-and it 
reportedly does not require any rewrit­
ing of applications. DECtp users can com­
plete their transaction processing tasks 
and then exchange data with office engi­
neering, office information, or scientific 
applications, says the company. The sys­
tem also offers users interoperability 
with IBM systems, allowing databases on 
IBM mainframes to be used in a flexible 
DECtp environment. DIGITAL EQUIPMENT 
CORP., Maynard, Mass. CIRCLE 201 

Printer Interface 
Interface from Murata allows laser 
printing of fax documents. 
Murata Business Systems has rolled out 
a fax/printer interface that allows fac­
simile users to print fax documents on 
their existing laser printers. The Laser 
Printer Interface (LP!) is being offered as 
an option on Murata's F-50 fax machine. 

The LPI option allows the laser 
printer to be shared by word processing, 
desktop publishing, and other office ap­
plications. The interface also has a back­
up feature that gives users the option of 
using the F-50's built-in thermal printer. 
The 2-inch tall interface fits under the F-
50 and is priced at $995. MURATA BUSI­
NESS SYSTEMS, Dallas. CIRCLE 202 

Superminis 
New office and computer-room 
superminis are unveiled by Prime. 
Prime Computer has introduced a mid­
range office computer and a high-end 
superminicomputer designed to handle 
mainframe applications. 

The midrange Series 4450, said to 
process up to 5.8MIPS, is 40% more pow­
erful than the 4150, which, at 4.lMIPS, 
was the line's most powerful office com­
puter. Standard system packages range 
in price between $290, 700 and $353,800. 
A standard system includes 32MB of 
memory, and a 496MB fixed media disk 
with an intelligent controller. 

The high-end 6150, with 8.5MIPS 
performance, is the new entry-level com-
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puter-room system. Prime says the 6150 
can function as the main computing en­
gine for a small- to medium-sized busi­
ness. It can also coordinate a corporate 
pc network. 

Prime's entry-level computer-room system. 

The 6150 can be upgraded easily, 
says Prime, to a 6350 or 6550 system 
with in-cabinet board changes. Configu­
ration prices begin at $443,400. The top 
package price is $554,300. All machines 
are available now. PRIME COMPUTER INC., 
Natick, Mass, CIRCLE 203 

Database Processor 
Teradata brings out the third gen­
eration of its DB machine family. 
Teradata Corp. has unveiled the third 
generation of its DBC/ 1012 family of fault 
tolerant computer systems, which are 
optimized for relational database man­
agement. The Model 3 system proces­
sors are rated at 3MIPS and provide inter­
nal processor performance of two-and-a­
half to three times that of Model 2, 
Teradata claims. The new system is con­
figurable from three to 1,024 processors. 

The Model 3 uses Intel's 386 micro­
processor and 80387 numeric coproces­
sors operating at 20MHz with zero wait 
states. Each processor module includes 
at least 4MB of DRAM. 

The Model 3 performs more than 
twice as fast as the Model 2 in a transac­
tions per second benchmark for credit 
authorizations, says Teradata, Available 
in November, Model 3 has an entry-level 
price between $275,000 and $325,000. A 
system with 22 processors costs be­
tween $1. 7 million and $2 million. Model 
1 and 2 processor modules may be com­
bined in a single Model 3 system. TERA­
DATA CORP., Los Angeles. CIRCLE 204 

BRIEFS 
Sytek Inc. , Mountain View, Calif., has 
brought out the 4208 Ethernet Terminal 
Server for TCP/IP Telnet protocols . It is 
available now for $2,495. CIRCLE 206 

Sysgen Inc., Milpitas, Calif., has deliv­
ered Omni-Bridge, a floppy disk drive 
controller for IBM XTs and compatibles. 
It is available now for $95. CIRCLE 207 

Presentation Technologies Inc., Sunny­
vale, Calif., has rolled out the first in a 
new line of desktop presentation prod­
ucts. With the Montage Film Recorder, 
users can make slides with 4,000-line 
resolution and full bit-mapped graphics. 
The film recorder is available now for 
$5,995. CIRCLE 208 

Computer Network Technology Corp., 
Minneapolis, has delivered a series of 
interprocessor networking gateway 
products to support high-speed commu­
nications between Cray supercomputers 
and IBM and Digital Equipment Corp. 
computers. The initial product, the LAN­
lord 8023, connects up to four Ethernet 
links directly to the I/O channel on the 
Cray machine. A two-Ethernet configu­
ration is priced at $38,000. It is available 
now. CIRCLE 209 

Packard Bell , Woodland Hills, Calif., has 
brought out a new laser printer for desk­
top publishing. The six-page-per-minute, 
300-dot-per-inch PB9000 printer is avail­
able now for $2,495. CIRCLE 210 

Corvallis Microtechnology Inc., Corval­
lis, Ore., has added a PC-compatible 
handheld computer to its product ros­
ter. The MC-II, which runs on a "DOS-like 
operating system," weighs 1.3 pounds 
and features an eight-line, 21-character 
display. It is available now, priced at 
$750. CIRCLE 211 

NEC America Inc., San Jose, has intro­
duced the I-Series of intelligent chassis, 
controllers, subcontrollers, and mo­
dems for datacom applications. The 
11000 chassis is priced at $1,200; the 
11001 controller is $345; the 11002 sub­
controller is $165. The r2432c and I2432 
dial-up modems are priced at $995 and 
$895, respectively. CIRCLE 212 

Elexor Associates Inc. , Morris Plains, 
N.]., has a new handheld data acquisi­
tion system, The RS-5000 automatically 
takes data from a transducer and stores 
that data in nonvolatile RAM . It is avail­
able now for $4, 790, Cl RCLE 213 



Is your printer 
tying up your computer? 
Because an extraordinary number of 
data centers still output to impact 
printers, the latest data processing 
technologies are often lashed to 25-year­
old printer technologies . As a result , 
your data center may be suffering from a 
lack of productivity, low print quality 
and other production inefficiencies. 

All would be different if you had a 
state-of-the-art Xerox 4050 or 4075 
Intelligent Printing System. Xerox 
printing inte lligence is resident on the 
printer, so while your Xerox electronic 
printer prints at maximum throughput 
speed, your mainframe meets the 
payroll or compiles annual report data. 
You 're using the same cut-sheet paper 
everybody in the office uses. Preprinted 
stock is a th ing of the past because the 

forms, logos and signatures that 
made it a costly necess ity are stored 
electronically in your printing system, 
available for use or change at any time. 
And best of all, your documents will 
have up to 300 x 300 spi resolution 
instead of third generation carbon 
quality. 

Set your mainframe computer free . 
Xerox has pioneered the conversion of 
thousands of data centers to electronic 
printing and has specific applications 
developed, proven and ready to put in 
place today. 

Xerox Intelligent Printing Systems are 
products in support of Xerox leadership 
in document processing. Whether 
creating, copying, distributing or filing, 

XEROX 

we turn ideas and information into 
electronic and hard copy documents that 
are superior in look and content. 

Team Xerox. 
We document the world. 

For specific information abo ut Xerox Inte lligent 
Printing Systems and how they can meet yo ur 
data center's unique app lications requirements, 
ca ll us at 1-800-TEAM -XRX (1-800-832-6979), 
ext. 192 D, or send the coupon below. 

Xerox Corporation, P.O. Box 24, Rochester, NY 14692. 

NAME 

TITLE 

COMPANY 

ADDRESS 

CITY STATE Z IP 0071 - 09- 01-88 
XEROX~ 4050 and 4075 are trademarks of X'EROX CORPORATION. 



THE UNIX™ OPERATING SYSTEM EXPOSITION & CONFERENCE 

OCTOBER 31- NOVEMBER 2, 1988 
JACOB K. JAVITS CONVENTION CENTER 
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YOUR GUIDE TO EFFECTIVE SOLUTIONS 
Recent developments have acce lerated the acceptance to explore first hand, where you should be investing in 

of UNIX system applications and solutions as a viable your company's future . 
option for business. As a result, it is now increasingly vital The highly regarded Conference is an outstanding 
that business and computer professionals be familiar with opportunity to have industry experts and experienced 
new developments in hardware, software, standards, con- UN IX system users share their experience and insight with 
nectivity, open systems and other issues that impact on you. The tutorials, presented by AT&T, provides you with 
how you invest your time and money. concrete, practical information that can immediately be 

With UNIX EXPO as your guide, you will be able to effec- applied to benefit your organization . 
tively use the power of the UNIX system. At UNIX EXPO, Attend UNIX EXPO, where business users, resellers and 
explore new ways of enhancing and expanding your cur- systems integrators will gain the knowledge, the insight 
rent installation while protecting your previous invest- and the solutions to meet the challenge of increased pro-
ments. The outstanding solutions widely available NATIONAL ExPos1T10Ns ductivity and profitability. Make your plans today 
with multi-user technology at UNIX EXPO will be coMPANY. INC. and let UNIX EXPO be your guide. 
invaluable to current UN IX users as well as those ' For more information on UNIX EXPO, contact: 
new to the UNIX system. D National Expositions Company, Inc., 15 West 39th 

Benefit from more than 150 leading manufac- Street , New York, NY 10018, USA, Tel: 212 / 391-9111 
turers and suppliers exhibiting at UNIX EXPO and Fax: 212 / 819-0755 Telex: 135401 dimcomm 

UNIX® is a registered trademark of AT&T • UNIX EXPO is not affiliated with AT&T 
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The Unisys PW2 Personal Workstation Series 800 from Hall-Mark is powerful enough to 
handle your needs ... as well as multiple users. 

A sophisticated application may be too much for an ordinary desktop computer. That's why 
there's an advanced computer with the capacity to accommodate multiple users. 

The Unisys PW2 Personal Workstation Series 800 is powerful enough to give you the extra 
power, speed, memory and multi-user interface you need for CAD projects, local area networks, 
multi-user applications and multitasking. The Unisys PW2 is even multi-lingual , running on 
MS-DOS, XENIX, and OS/2. 

Work with Hall-Mark to design and install the Unisys PW2 system- Series 800 multi-user or 
the fast Series 500 or Series 300-that brings out the best in your people. Because sometimes a 
sophisticated application is best accomplished by two people working together. 

Giving you the power to succeed. (1.MLI:~) 
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TRENDS 
MEASURING SOFTWARE QUALITY and pro­
ductivity is becoming increasingly important 
to in-house development shops. A survey 
published by the Quality Assurance Institute 
(QAI) finds that 94% of the 69 organizations 
it polled expect to focus more on software 
measurement this year and in '89. Bill Perry, 
director of the QAI, attributes the growing 
interest to "increased competition, budget­
cutting, and the new need for productivity." 
As banks, ma-nufacturers, and government 
organizations tighten their belts, software 
development gets closer scrutiny, he says. 

For Perry, the old way of measuring pro­
ductivity-by lines of code per programmer 
per day-doesn't add up anymore. "When 
you measure lines of code, people produce 
more code. A lot of bad systems have been 
made with lots of lines of code," he says. As 
an alternative, the Orlando, Fla.-based QAI 
recommends counting defects. At the mo­
ment, counting defects in source code has to 
be done by hand. Products on the market­
such as PATHVU from the Chicago-based 
Catalyst division of Peat, Marwick, Mitchell, 
and Inspector from Salem, Mass.-based Lan­
guage Technology lnc.-analyze source 
code, measure complexity, and provide sta­
tistical data, but they can't count certain 
kinds of defects, such as defects in logic. 

Measuring the defect rate hasn't yet be­
come standard practice in most IS shops. The 
survey shows that only 7% of participants 
knew their defect rate per 1,000 lines of 
source code. But counting defects was one of 
the four most frequently mentioned mea­
sures that respondents plan to introduce in 
the next year. Other popular barometers are 
customer satisfaction surveys, defects occur­
ring in system/program development, and 
function point analysis. 

All four methods are used at AuxCo, a 
Maitland, Fla.-based division of Cincinnati 
Bell. For each project, a quality assurance 
representative is responsible for software 
inspection. Quality assurance manager Larry 
Campbell says, "We sit down and analyze 
every product. 'What is it that we're produc­
ing? Is the process we are following indeed 
producing what we want it to?' " 

Campbell believes his company's commit­
ment to quality is unusual. "A lot of compa­
nies aren't following these practices because 
the concepts are so new," he says. In coming 
years, Campbell hopes to see recruitment 
pages fill up with ads for quality assurance 
analysts. 

I f you 'd like additional information 
about products covered in this is­
sue's software Trends, please circle 
227 on the reader service card. 
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TP1 Benchmark 
Performance Comparison 

OS CPU DBMS Database Size tps 

IBM MVS 3090 600E ORACLE 100,000 265 

IBM MVS 3090 600E ORACLE 1,000,000 245 

Tandem 16 CPUs Nonstop SOL 100,000 240 

UNIX Sequent ORACLE 100,000 124 

UNIX Sequent ORACLE 11,000,000 110 

DEC VAX 6240 ORACLE 100,000 49 

DEC VAX 6240 ORACLE 5,000,000 43 

DEC VAX 8800/8700 Sy base 100,000 29 

IBM MVS 4381 ORACLE 100,000 26 

IBM MVS 4381 ORACLE 3,000,000 22 

Using the TP 1 benchmark, Oracle claims its new release breaks speed records. 

Oracle Unveils OLTP Version 
Of Its Relational DBMS 
The firm claims its new on-line package sets 
speed records in several environments. 
BY MARY KATHLEEN FLYNN 
Oracle Corp. has brought out a transac­
tion processing version of its Oracle rela­
tional database management system. 
The company says the release sets new 
speed records in IBM MYS, VAX/ VMS, and 
Unix environments . Oracle also claims 
that the new product offers the lowest 
cost per transaction in each computing 
environment. 

Using the TPl standard bench­
mark for transaction processing, Oracle 
version 6 runs at 265tps on the MVS­
based 3090 Model 600£ mainframe, ac­
cording to the company. Oracle says the 
old record was 240tps, set by a cluster of 
16 Tandem computers. 

On the VMS-based VAX 6240, ver­
sion 6 logs 49tps, reportedly breaking 
the previous VAX/ VMS record of 29tps, 
which was set on a VAX 8700 connected 
to a VAX 8800 computer. The company 
also claims Oracle sets a new Unix rec­
ord of llOtps on a Sequent mini. 

The TPl benchmark, first defined 
in a 1985 DATAMATION article, simulates 
the transactions and updates generated 
by a bank teller (see "A Measure of 
Transaction Processing Power," April 1, 
1985, p. 112). 

In the midst of a recent database 
benchmarking controversy (see "All 
TPls Are Not Created Equal," Aug. 15, p. 
51), Oracle has taken the extra step of 
getting its results audited and verified by 
the Codd and Date Consulting Group, 
San Jose. 

Version 6 is currently available 
for MYS, VMS, and Unix. It is priced be­
tween $4,000 and $99,000, depending on 
the configuration. A 33% discount is 
available for Oracle's installed customer 
base. 

Re leases for other environ­
ments, such as VM /CMS, Sun, Pyramid, 
Hewlett-Packarrl, Data General, Apple 
Macintosh, and pcs running MS/ DOS and 
os/2, will follow shortly, Oracle says. 
ORACLE CORP., Belmont, Calif. CIRCLE 214 
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Electronic Data Interchange 
GE package allows translation of 
EDI-formatted documents. 
GE Information Services has added a 
mainframe-based package to its line of 
electronic data interchange (EDI) 
systems. 

The EDI*Central System is de­
signed for users with multiple remote ap­
plications. It enables users to translate 
EDI-formatted documents to and from 
the formats used by their internal busi­
ness system applications, even when 
those systems are far-flung. Control sys­
tems monitor the translation process and 
the worldwide transmission of EDI docu­
ments between users and trading part­
ners. The program also offers internal 
routing of received documents, excep­
tion report tracking of documents sent to 
trading partners, and support of multiple 
versions of EDI standards. 

Available now, the first-copy license 
price is $20,000, with additional copies at 
$12,000 each. The annual subscription 
service fee per copy is $2,400 after the 
first year. GE INFORMATION SERVICES, 
Rockville, Md. CIRCLE 215 

COBOL Development 
Generator for COBOL applications 
is unveiled by Sage Software. 
Sage Software Inc. has expanded its line 
of development tools for IBM users with a 
generator for COBOL applications. 

Based on PS/2 technology and the 
Micro Focus COBOL/2 Workbench, the 
APS/ PC Workstation generates applica­
tions for execution in either the PC or MYS 
mainframe environment. 

The software house claims its sys­
tem is the first full-function applications 
generator to support the development of 
COBOL applications throughout the cy­
cle-from physical design and prototyp­
ing to generation and unit testing-with­
out the use of a mainframe. With the new 
product, users that traditionally have de­
signed programs on the pc but then 
moved them to the mainframe will no 
longer have to relocate to a new environ­
ment in the middle of a project, Sage 
claims. 

The recommended environment for 
the workstation is an IBM PS/2 Model 70 
or 80, 3MB of extended memory, 640KB 
RAM, a 5MB hard disk, PC/ DOS 3.3, and the 
Micro Focus COBOL/2 compiler. The 
APS/ PC is available now, priced between 
$5,000 and $7,500. SAGE SOFTWARE INC., 
Rockville, Md. CIRCLE 216 
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Banking Software 
Package is targeted for banks in 
the post-deregulation world. 
Tek-One Ltd., founded four years ago by 
former EDS vp Shellie Shonk, has rolled 
out a real-time data processing system 
designed for banks and savings institu­
tions. The program is designed specifi­
cally to help users compete in the post­
deregulation marketplace. 

Features ofTek-One include a data­
base architecture, which provides cen­
tral information file capabilities; real-time 
information access; fourth generation 
language structure, which allows custo-

mization of the system by users; and pa­
rameter-driven tables. The package runs 
on the Hewlett-Packard 3000 series and 
on the IBM System/36. Available now, 
it's priced between $40,000 and $70,000. 
TEK-ONELTD., Dallas. CIRCLE 217 

Networking 
Improved connectivity is offered 
by new systems products. 
APX Labs Inc. has brought out two fami­
lies of products that reportedly enable 
any program on any system in an SNA net­
work to connect, communicate, and ex­
change data with any other program in 
that network. 

The apXCHANGE system offers con­
nection of local programs through cross­
memory services and connection of re­
mote programs through VTAM LU 6.2, ac­
cording to APX. The MYS-based product is 
available now. The license fee for apX­
CHANGE is based on the processor on 
which it will run; for an IBM 3090 system, 
the fee is $78,000. 

In the second family, APX is offering 
two new products, apXPLORE-CICS and 
apXPLORE-IMS. These packages allow 
CICS Commands and DL/ 1 calls issued 
from programs outside CICS or IMS re­
gions to access the resources within the 
regions. Available now, the apXPLORE 
programs are licensed by processor 
type. On an IBM 3090-class system, for 
example, the CICS and IMS products are 
each priced at $22,000. APX LABS INC., 
Natick, Mass. CIRCLE 218 

BRIEFS 
Microsoft Corp., Redmond, Wash., has 
brought out version 3.0 of its COBOL 
Optimizing Compiler for developing 
mainframe applications in micro environ­
ments. Available now, it is priced at$900. 
Users of COBOL 2.2 can upgrade to it for 
$300. CIRCLE 219 

Pansophic Systems Inc., Oak Brook, Ill., 
has delivered an interface to Supra, Cin­
com's relational DBMS. Available now, 
Easytrieve Plus-Supra is priced between 
$2,400 and $10,200. CIRCLE 220 

Data Design Associates , Sunnyvale, 
Calif., has a new general ledger system 
with enhanced calculation capabilities. 
GL/ e is available at prices ranging be­
tween $110,000 and $170,000.CIRCLE 221 

Novell Inc., Provo, Utah, has brought 
out two new X .25 gateways. Priced at 
$550, the NetWare X.25 gateway sup­
ports up to 32 concurrent ASCII host ses­
sions over eight assigned LAN worksta­
tions. The NetWare X.25 Extended 
Gateway, which is priced at $1,150, sup­
ports up to 254 ASCII sessions on 100 
workstations. Both products are avail­
able now. CIRCLE 222 

Software AG of North America Inc., 
Reston, Va., has announced a DBMS for 
DEC VAXs. ADABAS 1.5, which is avail­
able now, is priced between $10,000 and 
$80,000. It enables users to initiate auto­
matic mass changes to active data files 
within the system. CIRCLE 223 

Integrity Technologies Inc., Metuchen, 
N.J., has unveiled a package to detect 
viruses and glitches in MS/DOS appli­
cations. Packages for the Macintosh and 
other micro operating systems are under 
development. VirALARM 2000 is priced at 
$2,500 for 10 licenses and $8,000 for 100. 
It is available now. CIRCLE 224 

Kinetics Inc. , Walnut Creek, Calif., has 
released the latest generation of its 
Ethernet-LocalTalk gateway. FastPath 
4, available now for $2,495, automatically 
starts and configures itself on AppleTalk 
LANs and automates communications be­
tween the Apple Macintosh and TCP/ IP 
hosts. CIRCLE 225 

TaxCalc Software Inc., Fort Worth, has 
released a spreadsheet template for 
tax flow analysis . The Cash Flow Plan­
ner provides a number of statements in a 
single keystroke. It is available now for 
$95. CIRCLE 226 



SEARCH SOFTWARE AMERICA lets you 

KEEP UI' WITH 
THE JOllESES,_JUM 

MID THE IMMl.S 
and all the other names you care to find. 

As computer disk storage has 
become cheaper, more and more data is 
kept rather than discarded. Consider the 
volume of data and names that you have to 
sift thru . This can be disastrous if retrieval 
systems are time consuming or inefficient. 
Whether the names belong to customers , 
members, offenders or staff , SSA has the 
software for precise, quick, accurate name­
matching whatever the hardware, database, 
or access method you use! 

Our unique algorithm is designed to 
give fast response to on-line enquiry into 
databases as large as 50 ,000 ,000 records . 
SSA's rate of accuracy of 98 . 72% easily 
outperforms the capabilities of SOUN DEX 
and PHONETICS. 

Whether they are the names of 
people or companies , despite the high rates 
of error and variation in names, regardless 
of their language of origin , our software 
allows you to achieve optimal performance 
from your database. SSA can help your 
business to significantly improve the quality 
of your searches while reducing the 1/0 by 
as much as 95% compared to traditional 
approaches . 

Whether you have called your cus­
tomer Smith , Smythe , or Smite, Roderiguez 
or Roderiques , whether you are talking to 
him or reading signatures , you have to be 
able to use his name and find his informa­
tion . It is no longer good enough to rely on 
social security numbers , account numbers, 
policy numbers or dates of birth. Good 
service demands that you can use his or 
her name despite the phonetic, orthographic 
and anglicization problems in your data . 
Search Software America lets you start a 
new relationship with every name in your 
database system. 

Quite simply the most Intelligent and accurate 
name-matching softMtare around. 

(And you can use it for addresses, too.) 
~----------------------------, 

Find out more about Search Software America's programs Call or mail to our office in I to sui t any database, access-method. or hardware. Fill out the the United States I 
I 

co upon today, or ca ll and talk to one of our specialists • I 
Address: Search Software America 

I COUPON INFORMATION: 26 Indian Mill Road I 
I 

How large are your present files? Name Cos Cob, CT 06807 I 
D 25 ,000 to 100,000 
0 100,000 to 500 ,000 Company Name Telephone no.: 203-629-9253 

I o 500,000 to 10 million Telex no.: 5106015757 I 
O 10 million plus Address c11y state Zip 

I Industry of your application: I 
Business telephone 

1

1 

systemuse: ~BA~'f!J 1

1 D Human Resources and Personnel D File Registries ~'lf//Jff 
I D Customer or Prospect Management D Document Retrieval based on names I 

D Security or Justice File Searches D Name and Address Merge/Purge 
I o Directories of Members or Users o Other SearchSoftwareAmerica I 

L----------------------------~ 
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Cahners Publishing Company 
A Division of Reed Publishing USA 

Specialized Business Magazines for Building & Construction, 
Manufacturing, Foodservice & Lodging. Electronics & Computers. 
Interior Design, Pnntmg, Publishing, Industrial Research & 
Technology, Health Care, and Entertainment. Specialized 
Consumer Magazines American Baby and Modern Bride. 

Deuartments 

CALENDAR 

SEPTEMBER 
Sixth Annual 1100 Data Center Man­
agement Conference (DCM). 
Sept. 20-23, Denver. Contact Bill Fulcer, 
Datametrics Systems Corp., 5270 Lyn­
gate Ct., Burke, VA 22015-1631, (703) 
425-1006. 

OOPSLA '88 (Object-Oriented Program­
ming: Systems Languages and 
Applications). 
Sept. 25-29, San Diego. Contact Barbara 
Noparstak, Digitalk Inc., 9841 Airport 
Blvd., Los Angeles, CA 92680, (714) 731-
9022. 

Omni User Conference. 
Sept. 26, Chicrigo. Contact the Omni 
User, P.O. Box A 3031, Chicago, IL 
60690. 

CD-ROM Expo. 
Sept. 26-29, Chicago. Contact IDG Con­
ference Management Group, P.O. Box 
9171, Framingham, MA 01701-9171, 
(800) 225-4698. 

OCTOBER 
lnfo'88. 
Oct.11-14, New York. Contact Info '88, 
999 Summer St., Stamford, CT 06905, 
(203) 964-0000. 

Dexpo West 88. 
Oct. 18-20, Anaheim, Calif. Contact 
Expoconsul International Inc., 3 Inde­
pendence Way, Princeton, J 08540, 
(609) 987-9400. 

ASIS '88. 
Oct. 23-27, Atlanta. Contact American 
Society for Information Science, Exhib­
its Management, 142416th St., NW, 
Washington, DC 20036, (202) 462-1000. 

Northeast Computer Faire. 
Oct. 27-29, Boston. Contact the Inter­
face Group Inc., 300 First Ave., Need­
ham, MA 02194, (617) 449-6600. 

Ninth International Conference on Com­
puter Communication. 
Oct. 30-Nov. 4, Tel Aviv. Contact The 
Secretariat, 1ccc '88, P.O. Box 50006, Tel 
Aviv 61500, Israel. 

Unix Expo. 
Oct. 31-Nov. 2, New York. Contact Na­
tional Expositions Co., 15 W. 39th St., 
New York, NY 10018, (212) 391-9111. 





Career Opportunities 

CRTRMRTICN 
1988 Editorial Calendar and Planning Guide 

Issue Recruitment 
Date Deadline Editorial Emphasis 

Oct. 1 Sept. 14 Salaries 

Oct. 15 Sept. 26 Changing Roles of MIS 

Nov. 1 Oct . 12 Productivity 

Nov. 15 Oct. 26 Mini-Micro Spending 

Dec. 1 Nov. 10 Applications Software Spending 

Dec. 15 Nov. 28 Information Assets 

Call today for information: 

National 
Roberta Renerd 
(201) 228-8602 

East Coast 
Janet 0. Penn 
(201) 228-8610 

West Coast 
Mary Beth West 
(714) 851-9422 

FREE/ 
l.ac.cL~ '*""'1l1I 

IAUlfY lllMY 

~ .. l !, 

i1

1 

I ,,, 

... ·.· .. · ... · ..... · ... ,•, · .. ·.·.··.· .. ·. :-;.;.;.; .. ::::.;.;.·.-:-~:-:·:·:.·.·:·.· .··· 

EXPANDED LOCAL 
SALARY SURVEY/ 

Find out exactly what you're worth in our mid-year 1988 
survey. It reviews the latest local data on computer 

salaries. Sixty-one different metropolitan areas from coast to 
coast were surveyed. 
In each geographic area, salaries for every known position are 
covered , including twelve new titles never before surveyed . 

Call 1-800-533-4200 Extension 135 
Call anytime 7 days a week for your 
free copy. Or write: Department NH2 . 
P.O. Box 7571 . San Mateo. CA 94403-7571 
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1987 Editorial Index 
An alphabetical listing of all articles 
subjects and companies covered in 
DATAMATION throughout 1987. 

A Great Reference Tool 

for Only $5.00! 
To order your copy today, send a 
check made out to DATAMATION 

for $5.00 to: 

Ellen Weinberg 
DATAMATION 
249West17th Street 
New York, NY 10011 





CENTRAL NEW JERSEY AND CINCINNATI , OHIO OPPORTUNITIES 

CSC.· 
the human 

mind in 
concert 

with 
the 

' sciences 

Cotnputer Professionals 
The tools of the Human Mind are fuel for the Information Age. Nowhere will you find the combined resource that 
is created when human imagination and technology are balanced and utilized, than at Computer Sciences 
Corporation. For over a quarter of a century, with over 18,000 employees in more than 300 locations worldwide, 
we have put the advancements of people, computers and communications to work providing information 
systems services to business, government, and industry. 

CSC's Communications Industry Services Division designs, implements and manages computer-based systems 
on a project basis. To meet the challenges that lie ahead, we use our collective capabilities to provide a variety of 
contract services for our clients in the areas of software applications development, office automation, network 
provisioning and billing. Excellent opportunities exist for qualified professionals to join us at our New Jersey and 
Ohio facilities. 

COBOL/IMS PROGRAMMER ANALYSTS 
Successful candidates will possess up to three years of COBOL programming experience with proficiency in IMS 
(DB or DC) in an IBM environment. Responsibilities will include design, development, testing, and programming. 
Previous experience with customer service/billing applications, collection cash process, system specification 
writing and functional /integration testing are pluses. Good interpersonal skills as well as the ability to work effec­
tively and efficiently in a group setting are necessary. 

COBOL/IMS OR DB2 PROGRAMMER ANALYSTS 
We have recently been awarded a major contract in the Cincinnati area. As a result, we 're seeking the following 
professionals to maintain the higest standard of technical excellence. Programmer/Analysts with three to six years 
experience comprised of applications development, new system design, and programming in a COBOUIMS or 
DB2 environment. Preferred candidates will be proficient in COBOL, IMS, DB2, CICS (command), TSO or 
ROSCOE, OS/MVS, JCL (and utilities), and LIBRARIAN or PANVALET. Previous experience with formal systems 
development methodology, structured analysis and design, design and code walkthroughs, PCs and CASE tools 
would be beneficial. Good oral and written communication skills are necessary. 

CSC offers the salaries, the benefits (including a 401 (k) plan), and the career paths to match your skills, your 
talents, and your goals. If you 're an over achiever intent on reaching your fullest potential in a challenging and 
supportive environment, CSC is the place for you . Interested and qualified candidates please call D.M. Burdick 
toll free at 1-800-345-9419. Or in New Jersey call (201) 981-9119. Or send your resume along with salary 
history in confidence to: D.M. Burdick, Computer Sciences Corporation, Communications Industry 
Services, 371 Hoes Lane, Piscataway, NJ 08854. Equal Opportunity Employer. 

Use your Personal Computer to reach us anytime day or night on our OPPORTUNITY NETWORK. 
Dial (201) 981-9325 and log in as " guest". 

Computer Sciences Corporation 
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MITRE 
MITRE: 
200systems 
engineering 
projects ... 

Ready to 
respond to 
your expertise. 

At The MITRE Corporation , we are currently working on over 200 vital , 
state-of-the-art systems engineering projects for the U .S. Air Force-our 
principal client-and our other customers including many civil agencies of 
the U.S. Government . Each project offers an excellent opportunity to demon­
strate your expert ise . Each one wi ll challenge and expand your technical 
knowledge. Each one will spotlight your important contributions . 

MITRE's systems engineers are making significant contributions to such 
important C' I programs as SDI , GWEN, WIS, MILSTAR, BMEWS, 
AWACS , Joint STARS , and JTIDS. They are involved in a U.S. Navy pro­
gram to assure posit ion-secure , jam-resistant communications systems for 
deeply submerged submarines utilizing ELF technology. Involvement in civi l 
projects includes an effort to develop an automated claims system for the 
Departments of Labor and Health & Human Services; a project to upgrade 
the Washington-Moscow hotline to permit facsimi le transmission ; and air 
traffic control automation activities for the FAA. 

For over 25 years , MITRE's expertise in systems engineering analysis , 
research , design, and development has been internationally recognized and 
highly respected- and with good reason . Almost two-thirds of our technical 
staff have earned advanced degrees . And , just as important, their perform­
ance has proven their expertise- and ours-in the creat ion of systems engi­
neering solutions that work. 

MITRE: we offer all the challenge you can handle, all the diversity you 
could want , plus the top-level recognition you have earned . 

U.S. Citi zenship required . 

Communications 
System Design and Analyses• Digital Communications 
• Microprocessor Applications• Communications Proc­
essors (Hardware and Software)• Local Area Networks 
• Protocol Development/Evaluation• Modulation/Cod­
ing Techniques• Secure Communications• Systems 
Test and Evaluation • Switching and Control Systems 
• Satellite and Terrestrial Transmission • Survivability/ 
Vulnerability and Electromagnetic Pulse• Line of Sight, 
Tropo, Millimeter Wave and Fiber-Optics 

Command and Control 
Air Defense Systems (Deployable and Fixed)• Tactical Air 
Traffic Control Systems (Deployable and Fixed)• Foreign 
Air Command and Control• Missile Warning Systems 
• Satellite Surveillance Systems• Systems Analyses and 
Specifications • Software Development • Display Tech­
nology• Bus-Oriented System Architectures 

Computer Systems 
Requirements Analyses• Systems Analyses • Systems 
Architecture and Engineering• Technology Assessment 
• System Acquisition• Performance Analyses• Simula­
tion and Analytical Modeling• Artificial Intelligence 
• Image Processing• Fault Tolerant Systems• Local 
Network Design • Ada• Software Cost Estimation 
• Computer Security• Software Metrics• Distributed 
Data Base Systems• Program Verification 

Systems Architecture 
Advanced Systems Design• Advanced Planning 
• lntersystems Engineering• Functional/Operational 
Analyses• Systems Interoperability• Cost Analyses 

Radar Systems 
Digital Signal Processing• Radar System Surveillance 
Techniques• Radar System Analyses• Radar System 
Design• Anti-Jam Analyses• Intelligence Operations 
Analyses • Embedded Computer Hardware and Software 

System Software 
On VM • CMS• VCNA • RSCS • VS1 • RSTS 
•RSX 11-M •UNIX®• VAXNMS• Design, Implement 
and Document System Software • Performance Moni­
toring • Software and Hardware Evaluations• Enhance 
User Facilities• Applications Software-Corporate, 
Financial & Administrative Applications; MVS/COM­
PLETE/ADABAS Environment; PL/1 & NATURAL Pro­
gramming Languages 

Software Technology 
Knowledge Based Expert Systems• Automatic 
Programming • Fault Tolerant Systems• Reusable 
Software 

Software Engineering 
Performance Simulation• Real-Time Computer Soft­
ware Analysis and Sizing• Ada Compiler Evaluation 
• Software Cost Estimation • Project Management Tools 
•Artificial Intelligence 
UNIX is a rcgisiered Trademark of AT&T Bell Labs. 

An Equal Opportunity Employer M/F. 

BOSTON 
For C'I Systems 
Engineering Opportunities , 
please send your resume to: 

David L. Finnegan 
The MITRE Corporation 
2109 Middlesex Turnpike 
Bedford, MA 01730 

WASHINGTON 
For C'I and Civilian Systems 
Engineering Opportunities, 
please send your resume to: 

M.K.Mason 
The MITRE Corporation 
7525 Colshire Drive 
McLean, VA 22102 
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Glaxo Inc. is not only one of the Top 10 ethical pharmaceutical firms 
in America, we're also the fastest growing research- oriented company 
in the country. As such, we can offer exceptional career opportunities, 
state-of- the-art facilities, and a firm commitment to producing 
the most effective pharmaceuticals that experience, imagination, 
and advanced technology can create. join Glaxo, and apply your 
knowledge and career ambitions where they'll do you the most good. 

We currently have the following positions available at our 
Corporate Headquarters located in Research Triangle Park, N. C. 

SENIOR OFFICE 
AUTOMATION ANALYST 
This position, within our MIS Department, will be responsible for 
providing user training and technical consultation for office auto­
mation hardware and software on IBM PCs and DEC mainframes, 
performing system analysis for the implementation of Office 
Automation hardware and software systems, and providing 
support of electronic publishing applications. 

Background must include a Bachelor's Degree in Computer Science 
or related area with 6 -8 years experience in office automation. 
Extensive IBM personal computer skills in word processing and 
communications is required. Candidate should also have experience 
in the DEC environment and knowledge of how DEC interfaces with 
IBM. Experience in electronic publishing applications and INTERLEAF 
is desirable. 
Candidates responding to this position should refer to Job 
11 36508918 on all resumes. 

SENIOR OFFICE 
AUTOMATION ANALYST 
This position, within our MIS Department, will support chemical 
word processing and graphics integration, provide user training 
and technical consultation for office automation hardware and 
software on IBM PCs and DEC mainframes, and perform system 
analysis for the implementation ofOA hardware and software systems. 

Background must include a Bachelor's Degree in Computer Science 
or related field with 6-8 years experience in office automation. 
Extensive IBM personal computer skills in word processing and 
communications is required as well as experience in DEC 
environment. Knowledge of how DEC interfaces with IBM is 
required. Chemistry background is also desirable. 
Cand idates responding to this position should refer to Job 
11 36508 919 on all resumes. 

At Glaxo Inc., growth opportunities and up -to-date facilities are 
complemented by a location (near Raleigh / Durham) that has 
excellent resources in close proximity. Prestigious universities, 
scenic vistas, lively recreational areas, and exciting cultural 
opportunities are all a part of the daily life of the Glaxo 
professional. Further, we reward talent and creativity with an 
excellent salary and benefits package (including a completely 
equipped, on-site athletic facility) . Candidates interested in these 
positions, please send your resume, tncludtng salary history and 
CORRESPONDING JOB 11 AS MENTIONED ABOVE, to: 

Human Resources Department 

Glaxolnc_ 
PO Box 13398 

Research Triangle Park, N.C. 27709 
(No Phone Calls, Please) 

N? Private Agency Referr.IJs," Please 
An Equal Opportunity Employer M I F / H ! V 

Paving the way to a healthier world. 
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After proving radio waves could travel 
short distances, Marconi wondered, 
"What if ... " 
At Hewlett-Packard, we never stop 
asking, "What if ... " 

In 1894, 20-year-old 
Guglielmo Marconi trans­
mitted a Morse-coded 
message a distance of t:vvo 
kilometers via wireless 
telegraph. Five years later, 
he tried using tall shoreline 
masts to send a wireless 
signal across the English 
Channel. And succeeded. 

Marconi's enterprising 
ventures nearly a century 
ago opened a new door to 
the possibilities of global 
mass communication. This 
kind of visionary curios­
ity- the ability to look far 
beyond what is toward 
what could be-is a driv­
ing force at Hewlett­
Packard today. 

At our Cupertino site, 
we're futher developing 
HP's revolutionary RISC 
architecture, UNIX*-based 
systems and net:vvorking 
product lines. And we're 
innovating new solutions 

to meet the future needs of 
an ever-changing market­
place. If you have the skills 
and initiative to fortify our 
leadership position, 
advance your career in one 
of the following positions: 

SOFTWARE 
DEVELOPMENT 
ENGINEERS 
• OS with kernel level 

knowledge 
• File systems, commands, 

compilers, and standard 
libraries 

• I/O subsystem 
• User interface/usability 
• Trusted systems/compu­

ter security 
• Systems administration 
• DARPA, OSI, and/or SNA 

protocols 
• Net:vvorking architecture, 

protocol design perfor­
mance analysis 

• High availability 

DATABASE SYSTEMS 
S/W DEVELOPMENT 
• SOL 
• Online transaction 

processing 
• High availability 
• Extensions for CAD/ 

CAM and office 
database 

SOFTWARE TESTING 
• Test strategies, plans and 

suites 
• S/W quality assurance 
• System level SIS testing 

and integration 
• OSI, MAP/TOP, and 

MHS 
MARKETING 
• Customer requirements 

analysis 
• Competitive analysis 
• Technical knowledge of 

OS and/or datacomm 
Join us as we trans­

form possibilities into new 
realities. To learn more, 
send your resume to: 
Professional Staffing, 
Hewlett-Packard 
Company, 19447 Prune­
ridge Avenue, MS: 42U4, 
Dept SR-23, Cupertino, CA 
95014. Hewlett-Packard is 
an Equal Opportunity 
Employer/ Affirmative 
Action Employer. 
'UNIX is a uademark of AT&T. 

• • • 

F/,fl'I HEW LETT 
~e.11 PACKARD 
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Marketplace 

a.moatk. .IA 

fotrv'e~:o" 
CTG/DATAWARE 
Save money, time, and manpower on 
your conversion project with CTG/ 
Dataware. Our skilled specialists work 
with you to ensure a smooth , timely, 
cost-effective conversion. 

COBOL TO COBOL 
RPG TO COBOL 

ASSEMBLER TO COBOL 
AUTOCODER TO COBOL 
EASYCODER TO COBOL 

PU1 TO COBOL 
RPG TO PU1 
DOS TO MVS 

CTG/Dataware has the total solution 
- software, methodology, and support 
services - to help you change hard­
ware, programming languages, or op­
erating systems smoothly and quickly. 
Call the conversion specialists , CTG/ 
Dataware : 

1-800-367-2687 

COMPUTER TASK GROUP INC. 
DATAWARE CONVERSION SERVICES 

3095 Union Road 
Orchard Park, New York 14127-1214 
(716) 674-9310 TELEX: 510-100-2155 

CIRCLE 90 ON READER CARD 

FREE! T-SHIRT 

Fine Oual it y 1 O O o/o Cot t on 
Exclusively from Prec ision Data Products 
w ith purchase of 
KAO 3.5 ' Diskettes 
Certified 100% Error Free 
KAO performs beyond industry s ta ndards 
An d in 3.5· micr o-d isk ettes. yo u can"! get 
any better than this • 
SS-135TPI $10.50/Box °'" 
DS-1 35TPI $13.50/Box ~ 
HD-2MB $34.90/Box 
10 disks /box. S&H: $4.00 /per 10 boxes. (One T-Shirt 
per 100 or more disks). Boxes of different disks can be 
combined for 10/ box price. ~ 

Prices Sub ject to Change . ..._ 
Order Now Limited Quan tity o~>-
Foreign In qu irie s Invited c; (~ 
FREE Catalog w ith every order s,.,.,· 

Cell Toll FREE: 800-258-0028 
In Ml: 8D0 - 632-2468 

1111 dllll 
Precision Data Products™ 

p P.O. Box 8367. Grand Rapids, Ml 49518 
1- 616-452-3457 FAX : 616-452-4914 

CIRCLE 91 ON READER CARD 
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FOR LEASE 
COMPUTER CENTER AREA 

Westbelt Center Building 
5959 Corporate Drive 

Houston, Texas 
156,445 Sq. Ft. (NRA} of Raised Flooring 

Can Be Subdivided 
409,000 Sq. Ft. of Office Space also available 
Specia l Facilities a nd Features 

• Automatic Halon Fire Extinguisher Systems 
• Redundant Electrica l Power Sou rci ng 
• UPS System - 5 Exide Model 480 Modules 
• 960 Exide Batteries 
• 2 - 1000 KW Diesel Generators 
• 2000 KVA Electrical Power 
• 5 Motor Generators (60 cyc les to 400 cyc les) 
• Ionization Type Detector System 
• 15 - 20 Ton Liskey Process Cooling Units 
• Card Access Control System 
• Tape Storage Area 
• 250 P.S.F. Floor Loading 

Attractive Lease Rate 
Contact : Pat He drick 

Trione & Gordon , Inc. 
713 / 961 - 5009 
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9-Track Tape Subsystem 
for the IBM PC/ XT I AT 

Now you can exchange data files between 
your IBM PC and any mainframe or mini­
computer using IBM compatible 1600 or 
6250 BPI 9-Track tape. System can also be 
used for disk backup. Transfer rate is up 
ta 4 magabytes per minute an PCs and 
compatibles. Subsystems include 7" o r 10'/2" 
streaming tape drive, tape coupler card 
and DOS compatible software. For mo re 
information, call us today! 

DLJRLSTRR; 
9621 Irondale Ave. , Chatsworth, CA 91311 

Telephone: (818) 882-5822 
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