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s H A R p p o I N T 
Our point is simple: We want you to look sharp-as a CIO and as a company. That's why we work hard to 

provide answers fast and to create affordable systems software that's immediately productive for your business. 

We don't draw the line on performance, because your bottom line depends on it. LAN OM! RK '" 
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IBM® has a great idea. 
They're talking abou t getting their SM data

bases to talk to each other. 
But all they have been able to do so far is 

to get one MVS machine running DB2 to talk to 
another MVS machine running DB2. 

ORACLE® Version 6 turns all the talk into 
action. 

ORACLE is both open and distributed. So 
organizations can integrate different computers, 
operating systems, networks - even different data
base management systems - into a cooperative 
computing and information sharing environment. 
This preserves investments in existing hardware 
and software, and gives users the 
freedom to introduce new techno
logy from any vendor. 

Because ORACLE is a distributed 
DBMS, it provides transparent data 
sharing between IBM computers 
running MVS, VM and OS/2~ 
ORACLE also runs on VAX™VMS, 

UNIX, MACs~ etc., so your IBM computers can 
share data with non-IBM machines as well. 

ORACLE is also an open DBMS, with gateways 
to data stored in other vendors' database manage
ment and file systems, such as IBM's DB2 and IMS, 
and DEC's RMS~ 

Now users can access data stored in different 
databases on different computers with the same 
ease as if all the data were stored in a single data
base on a single computer. 

ORACLE is backed by the largest support 
organization in the software industry. Nearly half of 
our B,OOO employees are specialists, experienced . 
in applying a particular technology, such as 

networking or database design, 
to a specific industry, such as 
Insurance or aerospace. 

If you want to get your IBMs 
talking to each other, and everyone 
else, talk to us. CallI-BOO-ORACLEl, 
ext. 8281 for the Oracle Sales 
Office near you. 

©1990 Oracle Corporation. ORACLE is a registered trademark of Oracle Corporation. SQLand SQL'Connect are trademarks of Oracle Corporation. IBM is a registered trademark of International Business Machines Corporation. OS/2 and DB2 are trademarks of International Business Machines Corporation. 
VAX and RMS are trademarks of Digital Equipment Corporation. Mars (Macintosh) is a registered trademark of Apple Computer Inc. UNIX is a trademark of AT&T Bell Laboratories. Other companies mentioned own numerous registered trademarks. CalII·BOO·ORACLE I for hardware and software requirements. 

ORACLE0 
Compatibility. Portability· Connectability 
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DATAMATllOl\l 
FOR MANAGERS OF INFORMATION TECHNOLOGY WORLDWIDE 

IS executives look for a careful balance in their evaluation of costs and competitiveness. 

Getting a Grip on Costs 20 
BY RALPH CARLYLE Is the boss on your back about how much your IS department is 
spending? Can't figure out a way to cut back any further without hurting operations? 
Relax! The efficiency experts are on the way. 

Cover photography by David Bradley 

IMAGING 

The Challenge of 
Integration 
BY DAVID STAMPS Image technology 
keeps getting better, but building image 
applications remains a considerable 
challenge. At issue is how to integrate 
tomorrow's imaging systems with today's 
business-critical applications. 

SOFTWARE 

PROFILE 

SAS: Architecting an 
27 Open Strategy 35 

BY PAUL PINELLA For the past six years, 
SAS Institute has quietly built a $1 00 million 
software architecture, and now it's telling the 
world. But can the company use its new
found flexibility to keep growing in the brave 
new world of PCs and workstations? 

VOLUME 36 
NUMBER 14 

Bristol-Myers' Gilson is having a tough time 
finding image systems at departmental prices. 

Proctor & Gamble's Esposito applauds SAS' 
responsiveness to customer needs. 

The Northwest application 
represents a much broader 
use of image. Different da-

tabases, different data 
types, expert systems, a 

number of different 
software technologies are 

all tied together at the 
workstation level using a 

client/server, open 
systems architecture. 

Bob Castle 
FileNet Corp. 

PAGE 27 

INSIGHTS ON DISTRIBUTED COMPUTING 

We are reevaluating the 
role of our mainframe on 

the network-the 
SystemPRO could give our 
Unisys AS mainframe a run 

for its money. We will 
certainly be moving more 
of the processing onto our 

network. 

Frank Musick 
Franke Contract Group 

PAGE 54 

We're talking about a fairly 
large piece of the budget in 
PCs, because a PC is an inte-

grated component. You 
have to consider the fully 
bundled costs involved 

such as software, support, 
conSUlting, the controller 

port, the LAN 
administration and the 

chunk of the mainframe. 

Peter Daboul 
Mass Mutual 

PAGE 69 
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Makin The Same 
Lool( ifferent 

Applications built using ORACLE Tools automatically adapt to multiple user inteifaces. 
Developing a program that runs on 

the entire spectrum of PCs, Macs, Suns 
and other workstations is next to 
impossible. Because each computer' 
has its own graphic user interface 
(GUI), developers must spend months 
rewriting each application for each 
incompatible Gill. 

Unless the applications are built with 
Oracle Tools. 

An application developed with 
Oracle Tools automatically adapts to 
the native look and feel of the computer 
on which it runs. PCs, Macs, Suns or 

other workstations. Even character and 
block mode terminals. All without 
changing a single line of code. 

The key to this interface independence 
is Oracle's adaptable look and feel 
technology that translates "generic" 
interface operations into the native 
windowing system of different 
environments. So a single application 
can be easily deployed across an entire 
organization's PCs, Macs, workstations 
and terminals. All without recoding. 

Compatibility· Portability· Connectability 

SQL*Forms 3.0 and SQL*Menu 5.0 
will support both current and emerging 
interface standards. X/Motif, 
DECwindow8, Macintosh, Presentation 
Manager, MS Windows, Next Step, as 
well as character and block mode 
terminals. 

Call1-800-0RACLEI, Ext. 8202 and 
receive the free Oracle Tools Information 
Kit. It includes demonstration diskettes 
and product information illustrating the 
full capabilities of SQL*Forms and 
SQL*Menu. 

Developing applications will never 
be the same. Or different. 

ORACLE is a names referenced are the service mark, or registered trademark of the 
respective manufacturer. Call1-ouv-v''''vL<: I for hardware and software requirements. 



DATAMATiON" 
FOR MANAGERS OF INFORMATION TECHNOLOGY WORLDWIDE 

SYSTEMS 

MIDRANGE COMPUTERS 

IBM's Proprietary 
Paradox 41 
BY CHRIS SIVULA Conventional wisdom 
holds that IBM's AS/400 cannot compete in 
a world of open systems and plug-and-play 
hardware and software. But new data from 
the 1990 DATAMATION/Cowen & Co. 
survey suggest otherwise. 

PARALLEL PROCESSING 

Teradata Revs Up Its 
Database Machine 
BY TOM McCUSKER Pioneer database 
machine builder Teradata thinks it has a better 
mousetrap for processing big relational 
databases. Early reports look good, butthe 
company will have to fend off IBM and Japan. 

Teradata's Simonds recalls the first database 
computer produced in 1984. 

COMMUNICATIONS 

NETWORKING 

The New Generation of 
Network Servers 54 
BY LEILA DAVIS Personal computers have 
been used to facilitate simple file and 
peripheral sharing, but now a new generation 
of server hardware is emerging that promises 
to do much more. 

STANDARDS 

Measuring OLTP With 
Better Yardstick 
BY OMRI SERLIN The two-year-old 
Transaction Processing Performance Council 
is creating a benchmark by setting standards 
in an area ripe with conflict and disagree
ment-the sensitive and competitive area of 
computer performance measurement. 

MANAGEMENT 

PC PURCHASING 

What's Your Strategy 
For Buying PCs? 69 
BY JANETTE MARTIN All those PCs in 
your company may now represent your 
largest technology asset. Should you 
continue to buy or should you lease? And 
what's to be done with all those older PCs? 

CAREER DEVELOPMENT 

Learning to Cure 
Technical Obsolescence 75 
BY WILLIAM A. WOODWARD A 
commitment by IS employees and their 
employers to ongoing education can help 
eradicate a lapse in professional development 
that often strikes professionals after the age 
of40. 

INTERNATIONAL 

FRANCE 

A PC Refugee 
Arises in France 79 
BY TREVOR HUGGINS If adversity breeds 
strength, France's newest personal 
computer maker, Pekin Stone, promises to be 
a powerhouse. It's founders won't give up 
their revolutionary vision. 

DEPARTMENTS 

Inside Look Ahead 19 Company Index 104 
DATAMATION 8 

New Products 85 Ad Index 104 

Letters, Access, Career 
Planner 12 Opportunities 94 
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It's not surprising that two can sometimes accomplish things 
that one never could. What is surprising, however, is just how bene
ficial the merger of McCormack & Dodge and Management Science 
America (MSA) promises to be. 

Together they are combining their talents and energies, along 
with an unprecedented wealth of experience, to form D&B Software. 

On march 1,1990 
mSA SOftWare Merged wnh 

mcConnaClllDOdge 
To Become 

Dun I Bradstreet SOftware. 
With more than one-third of the staff committed to servicing 

and enhancing your existing software, D&B Software will thoroughly 
protect your investment. And the company works with more than 
10,000 customers worldwide. That means unmatched proficiency in 
dealing with problems, and knowing what works and what doesn't. 
While raising customer satisfaction to nevv heights. 

The merger will have unexpected benefits in other ways as 
well. The R&D budgets and expertise of the two companies are ====:: now combined. So you can be assured that 
~~& D&B Software is extraordinarily equipped to 
';:so'h:o::C=p":> help you navigate the tremendous technological 
changes that lie ahead. Doing so by enhancing current products. 
And by providing clear migration paths to the next generation of 
software. 

D&B Software will also make certain you aren't left behind in an 
increasingly global market-
place. Because, with the MCCormack & Dodge 
resources of two compa-
nies, your needs can now be attended to in more than 60 countries 
with a network of seasoned company representatives. And the 
software solutions themselves are designed to operate worldwide 
and on multiple hardware platforms. 

D&B Software is the largest applications software and services 
company in the world. 
With the biggest capacity 
for doing whatever the 
customer requires. And 
doing business with a 
stable, reliable company 
such as D&B Software, 
with the full backing of 
The Dun & Bradstreet 
Corporation, will allow 
customers to do some

thing they've always wanted to do. To concern themselves less with 
their software and more with the business at hand. 

D&B Software. The happy result of a merger. And living proof 
that when two become one, extraordinary things can happen. 

For more information about a most welcome addition to the 
world of software, call (404) 239-INFO. 

Circle 4 on Reader Card 



I INSIDE DATAMATION. 

The Real Challenge of Cost 
One of the most powerful four-letter words in the lexicon of business is Cost
spelled with a capital C. Cost means money, value, goods and services, livelihoods, 
efficiency or inefficiency, overhead, less is more, individual resentment or opportu
nity and a host of other things. Cost drives business to succeed or into the ground. 
It's everywhere, always being accounted for, always in the process of being increased 
and cut at the same time. 

For IS, always looked upon by the executive suite as a center, or as the more cynical 
might say a .black hole, of cost, the issue of what is spent on information systems and 
personnel and the value derived from 
these expenditures is of nearly primordial 
significance. And in the current tough, 
lean and mean business climate, the signifi
cance becomes even greater. The bottom 
line is not whether to control costs but how 
and to what extent. 

That's why we felt it was time to stop and ~ 
take a hard look at what IS shops can do to § 
better control their costs. As senior writer @ 

"0 

Ralph Carlyle explains in our cover story ~ 
this issue, "Getting a Grip on Costs," page ~ 
20, some companies are taking stock of Ci 

themselves, comparing their IS spending ~ 
and performance with those of other com- ~ 
panies in their industries at home as well BALANCING COSTS in functional areas 
as abroad. Some, though, are hesitant, ap- is a key test for IS managers. 
parently fearful of what they may find. 
There appear to be a number of reasons why some IS managers aren't eager to sign 
up for an independent evaluation of their IS costs, and Carlyle uncovers them. 
"Some CIOs," he writes, "feel their IS organizations will look worse than they actu
ally are, since they will be compared only with leading edge firms." . 

One way or another, you must get a grip on costs. Either IS will do so itself or 
some other force will. Be smart and take action before action is taken for you. 

Of Network Servers and Database Machines 
Another thought to consider is new technology and how it can improve the lot of 

IS. pes have been used for simple file and peripherals sharing, but now new systems 
called network servers are coming to market, and they promise to do much more. 
For a look-see at what, check out Leila Davis' "The New Generation of Network 
Servers," page 54, the latest installment of our continuing Systems & Strategies of 
the '90s series. And for a sneak peak at the latest in database computers, see Tom 
McCusker's "Teradata Revs Up its Database Machine," page 49. 

David R. Brousell, Editor 
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The Promise 
OfAD/~le. 

Cincom Delivers 
It Today. 

Realize the promise and 
the benefits of AD/Cycle, 
today. Cincom's advanced 
CASE environment helps you 
deliver the applications you 
need now using proven tech
nologies that are compatible 
with the AD/Cycle compo
nents promised for the future. 

Based on MANTIS; the in
dustry's most advanced devel
opment system, Cincom's 
integrated CASE environment 
features design, prototyping, 
process generation and test
ing facilities that will revolu
tionize the way you deliver 
applications. And these tech
nologies are fully integrated 
with comprehensive project 
planning and control, docu-

mentation and impact of 
change features creating a 
development environment 

. that spans the entire applica
tion life cycle. 

With Cincom's advanced 
CASE environment even nov
ice developers can deliver new 
applications in a fraction of 
the time and the cost it takes 
using alternative development 
methods. And with support 
for your data base: DB2, IMS, 
SQL/DS, VSAM and SUPRN 
on your IBM systems or RMS, 
Rdb and SUPRA on your 
Digital VAX computers. Most 
importantly, you can reduce 
the time and expense of main
taining your applications by 
up to 90%. 

The applications you build 
are portable across IBM's MVS, 
VSE and OS/2 environments as 
well as Digital VAX, Siemens, Bull, 
NCR and other platforms provid
ing flexibility that can reduce 
costs and protect the investment 
you make in the applications 
that run your organization. 

Implement the solution and 
realize the promise. Cincom's 
advanced CASE environment 
technologies. 

Call today: 1-800-543-3010. 
In Ohio: 513-661-6000. In 
Canada: 1-800-268-9279. 

EECINCOM 
Delivering better solutions to provide better values. 

© 1990 Cincom Systems, Inc. CINCOM, MANTIS and SUPRA are registered trademarks of Cincom Systems, Inc. All trade names referenced are the trademark or registered trademark of the respective manufacturer. 
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end-to-end networkmanagement and control. 
Andbecause we're the systems integrator, you have a 

single P9intofcontCict to solve any problemsyou have 
with any part of your network. Us .. So don't let your existing 
networks giowintoapuzzling array of systems that's 

" a mystery to manag~ when you can have a single unified' ' 
network with all the fight pieces in place; From AT&T. 

m;;Customlvet'w~rk Offering ILAnotherAI&Tadvantage. 
, . . ., 

',.Fbr more injorination,co~tact you:r AT&TAccount . 
'Executive or call1800247-1212, Ext. ~77. ' 

• --
·ATs.T 

. The right choice. 



I LETTERS 

COBOL Bashers 
The COBOL bashers strike once again! 
["UNIX Workstations Arrive!" June 1, 
1990', p.24] To paraphrase George 
Weiss' comments, "Moving COBOL appli
cations to UNIX is tough." I hope Mr. 
Weiss realizes that moving COBOL appli
cations to UNIX is no tougher (and prob
ably more cost effective) than moving 
DOS/VSE COBOL applications to MVS, and 
infinitely easier than rewriting them in a 
different language. The biggest chal
lenge the IS director is likely to face in 
making the UNIX move is deciding what 
to do with the legion of systems program
mers entrenched in the organization. 

The world of nonproprietary COBOL 
has comfortably embraced the UNIX mar
ket, from workstations to mainframes, 
with effective, platform-independent 
compilers, tools and applications that eo
courage mixing and matching UNIX plat-

I PLANNER 

JULY 

Executive Forum at GUIDE 77 
July 23-25, Chicago. Contact GUIDE 
Headquarters, 111 East Wacker Drive, 
Suite 600, Chicago, IL 60601, (312)-644-
6610. 

AUGUST 

Delaware Valley DB2-S0l/DS 
Users' Group 
August 1, Essington, Pa. Contact Jean 
Tucker, Publicity Co-Chairperson, Dela
ware Valley DB2-sQL/DS Users' Group, 
Scott Paper Co., Scott Plaza II, Philadel
phia, PA 19113, (215)-522-6294; or Jack 
Brach, (215)-993-8100. 
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forms. The availability of proven COBOL 
products for UNIX paves a smooth road 
that the IS director may walk without 
crossing the barrier of massive applica
tion rewrites to a different language. 

Michael Prentice 
Vice President 

Ryan McFarland Corp. 
Austin. Texas 

CORRECTIONS 
Several points in "Barcelona '92: The 
Technological Games," in the July 1, 
1990 issue, were incorrectly reported. 
Jose Maria Vila was quoted as saying 300 
million people worldwide would view the 
games. The coordinating committee says 
that 3 billion people will watch. Elec
tronic Data Systems Corp. is not yet run
ning a prototype of the system for calcu
lating and managing event results. 

Along with London's Sema Group 
PLC, Paris-based TiG is developing the 
umbrella software for managing all op
erational aspects of the Summer Games. 
Software being developed for the Olym
pic family merely provides information 
on city resources; it will not manage 
them. The system being developed by 
Rank Xerox will provide journalists with 
hard copies of game results only. 

Also, when the story was written, the 
committee planned to allow various 
sporting federations in Spain to use some 
of the software applications after the 
Games. The committee nows says it will 
be unable to provide such software. 

SIGGRAPH '90: The 17th Annual 
ACM Conference on Computer 
Graphics and Interactive 
Technique 
August 6-10, Dallas. Contact SIGGRAPH 
'90 Conference Management, 111 East 
Wacker Drive, Suite 600, Chicago, IL 
60601, (312)-644-6610. 

Information Security Managers 
Symposium V 
August 13-15 (optional workshop on 
August 16), Hilton Head, S.C. Contact 
Pamela Bissett, MIS Training Institute, 
498 Concord Street, Framingham, MA 
01701, (508)-879-7999. 

Fourth Annual Eastern Regional 
ISSA Conference 
August 19-21, Washington, D.C. Con-

ACCESS 

There are several ways to use DATAMATION 
beyond just reading it. You cah call on our 

experts-the editors who specialize in certain 
fields are eager to hear of your experiences in 
and thoughts on how to manage information 
technology resources: You can contribute 
articles to the magazine by supplying us with 
manuscripts for our review. You can learn how 
competitors and colleagues are using software 
and systems from our research department, 
which can provide details of both published and 
unpublished studies on various aspects of 
technology usage. And you can always voice 
your opinion by submitting a letterto the editor
electronically or by post. 
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tact Ralph S. Poore, 1 North Charles 
Street, Baltimore, MD 21201, (301 )-783-
3865; or Richard V. Rueh, (714)-250-
ISSA. 

SCQ Forum90: The International 
SCQ Technology and Marketing 
Conference 
August 20-24, Santa Cruz, Calif. Con
tact The Santa Cruz Operation, 400 
Encinal Street, P.O. Box 1900, Santa 
Cruz, CA 95061, (800)-SCO-UNIX or 
(408)-425-7222; fax (408)-458-4227. 

CASE for the 1990s 
August 27-29, Boston. Contact William 
B. McClure, President, Extended Intelli
gence Inc., 25 East Washington Street, 
Suite 600, Chicago, IL 60602, (312)-346-
7090; fax (312)-372-7762. 



8lDlD data storage. 
A lot has been written on it. 

EXABYTE Corporation revolutionized the tape storage industry in 
1987 by introducing the first 8mm cartridge tape subsystem. Since then, a lot 
has been written on it. Literally. 

The capacity and speed of 8mm technology are well suited to meet today 's 
data intensive storage requirements such as the backup oflarge computer systems 
or network data bases. In addition to traditional computer applications, 8mm 
storage is being used to collect forecasting data on high-altitude weather balloons, 
to record neurological and underwater research data, and to store medical images. 

All this information is being stored on the same compact 8mm tape 
cartridge used in many of today 's camcorders. Through the recording method 
called helical scan, it is now possible to store up to 2.5 gigabytes on a single 
tape. That's the equivalent of 1,250,000 memos that would fill 68 four-drawer 
file cabinets, or a stack of business letters 42 stori~s high! 

OEMs, VARs, and systems integrators incorporate 8mm products into 
their workstation, supermini, and mainframe computer environments so their 
customers can keep pace with today's information overload. And we are backing 
up some of the biggest names in the industry: Bull S.A., Data General, DEC, 
IBM, Motorola, NCR, Norsk Data, Northern Telecom, Prime Computer, 
Siemens, Sun Microsystems, Texas Instruments, 3Com and Wang Laboratories, 
just to mention a few. 

To get the full story on 8mm data storage solutions, call us today at 
(303) 447-7359 or write EXABYTE Corporation, 1685 38th Street, Boulder, 
CO 80301. And find out why there has been a lot written on 8mm. 

The EXB-8200 8mm Cartridge Tape Subsystem 
2.S-Gigabyte Capacity 

246 Kbytes/Second Transfer Rate 
Over 100,000 Drives Shipped 
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Sorting time can be a costly 
drain on resources. Which is why 
most Fortune 500 companies use 
Syncsort to optimize sorting. 

For the most efficient and 
effective sorting, Syncsort offers 
a complete solution of software, 
training courses and performance 
enhancement services. We act as 
your partner by evaluating your 

SYNCSORT 3.3 VS. DFSORT 11 
196 

149 
122 

100 100 100 

Task Supervisor lOs 
CPU Time CPU Time 

o SYNCSORT 3.3 o DFSORT 11 

unique sorting needs and providing 
a tailored solution of software 
and services. Our professional 
services are unconditionally 
guaranteed. With Syncsort as 
your sorting partner, you can 
double your sorting efficiency. 

No wonder most Fortune 500 
companies have relied on us for 
over 20 years. They've seen us 
consistently outperform the compe
tition, making us the leading sort 
company. They consider Syncsort 
to be an investment that pays for 
itself hundreds of times over. 

For sorting efficiency, don't 
waste time. Call your sorting 
partner: Syncsort. 
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SYNCSORT CUSTOMER RATINGS 
9.58 9.73 9.23 9.35 8.92 8.42 9.42 9.42 9.62 
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50 Tice Boulevard, Woodcliff Lake, NJ 07675 

800-535-3355 
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Sequent's Deal 
With Siemens 
Unraveling? 

BEAVERTON, Ore.-It looks like 
German unification of a corporate 
nature may be having dire conse
quences for UNIX multiprocessor 
vendor Sequent ComputerSys
tems Inc. Until recently, Sequent 
had been enjoying a booming 

business-to the tune of $14.3 million in 1989-from large OEM 
customer Siemens AG. But Siemens' recent acquisition of 
Nixdorf Computer AG seems to have put the Sequent/ 
Siemens original equipment manufacturer relationship on 
hold; Analysts say Sequent's OEM revenue from Siemens 
dropped from $4.1 million last quarter to $1.3 million and could 
soon dry up altogether as Siemens takes over the Nixdorf prod
uct line, which competes with Sequent's. Some stock analysts 
have noticed the drop and recommended that their clients sell 
Sequent shares. Sequent didn't return calls by press time. 

A r! II ARMONK, N.Y.-Two independ-... a ent software vendors whose entire 

Debut businesses are built on supplying 
products for IBM mainframe sys-

r!or Summl-t'. terns expect the company to intro-
",1 duce its successor to the 3090 

. large-scale system this fall. Actual 
shipment of the so-called Summit machines won't begin until 
well into 1991, giving ISVs and competitors some breathing 
room to develop products to work with or compete against the 
Summit series. Big changes in storage architectures are part 
and parcel of the announcement, they say. IBM has been mum 
about an announcement date, saying only that functional ad
ditions and non-CPU performance kickers are planned (see 

. DATAMATION, May 15, p. 29). 

Gates To 
Speak To 
IS at GUIDE 

CHICAGO-:-Officials of the 2,850-
member GUIDE International 
IBM users group are publicly pat
ting themselves on the back for 
having lured·PC software heavy
weight Bill Gates away from Red
mond, Wash., and Microsoft 

Corp. to give the keynote speech at the group's annual sum
mer meeting here next week. GUIDE, which represents users 
of large and midsized IBM systems, usually gets a high-level 
IBM executive or some other mainframe maven to address the 
assembled multitudes. This time, it will be Mr. PC software. "He 
[Gates] realizes mainframe people are having a greater im
pact on· the acceptance of things like OS/2 and Windows," 
says GUIDE president Ben Parke. Parke says GUIDE had in
vited Gates to keynote its meetings several times in the past. 
Gates, until now, had always said thanks, but no thanks. 

Talks 
Begin lor 
OSI Pilot 

WASHINGTON,D.C.-With the, 
Government Opens Systems In
terconnection Profile (GOSIP) due 
to kick in this August, federal 
agencies are stepping up testing 
and development of Open Sys
tems Interconnection (OSI) net

works. The National Aeronautics and Space Administra
tion (NASA) is planning an OS I-based network for its upcom
ing space station. And private industry is doing its part to push 
OSI over the hump. The Aerospace Industry Association 
(AlA) is talking with public network providers GTE Corp., MCI 
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Communications Corp. and others about a pilot project that 
would, in the words of one AlA member, "demonstrate honest
to-goodness business use of electronic mail [such as XAOO], 
file transfer [such as FTAM], electronic data interchange and 
other OSI features." The project is still in the planning stages, 
but the goal is to have the pilot working by or shortly after the 
GOSIP's August deadline. The AlA has also invited participa
tion by the National Institute of Standards' OSI-Net project, 
which has become the common thread in a number of private 
and government projects to test and develop OSI interopera
bility. 

Unisys Passes 
Makeup Test 
OnPOSIX 

SAN JOSE-The attraction of the 
IEEE POSIX operating system ker
nel standard is supposed to be its 
portability to any operating sys
tem, not just UNIX. That means all 
operating systems with POSIX 
front ends should share certain 

operating system services and other goodies. The theory was 
put to the test recently when Unisys Corp. completed devel
opment work on the first commercial POSIX front end for a 
non-UNIX operating system, in this case, Unisys' CTOS OS. 
But sources at Unisys say that, when they tried to run the soft
ware test suite on the CTOS POSIX implementation to prove 
compliance, the test suite crashed. It seems the test suite, devel
oped by the National Institute for Standards and Tech
nology (NIST), made some assumptions about the underlying 
operating system having UNIX-like qualities. So it was back to 
the drawing board for the test suite, which was eventually re
paired. The eTOS POSIX implementation passed muster the 
second time around. 

Navy Weighs 
Opening 
A Database 

SAN DIEGO-The Naval 
Ocean Systems Center (NOSC) . 
is thinking of offering general ac
cess to its Robotics and Artificial 
Intelligence Database (RAID). 
Built a year ago by NOSC and 
Computer Sciences Corp., it's 

being used chiefly by about 100 users within the Defense De-' 
partment. It consists of records of 2,500 projects and is available 
over MILNET/DDN at no charge to government employees and 
government contractors. But the database's technical evalu
ator, Raghubir N. Mathur of Computer Sciences, thinks it could 
be made available to a larger audience if there's sufficient 
interest. 

Just a 
Casual 
Conversation 

DALLAS-IBM· may be looking 
for a partner to help it meet future 
contracts for running the data cen
ter operations 'of its clients. One 
source says that IBM has been 
talking to Perot Systems Inc. of 
Vienna, Va., which was formed 

last year by the man who created the commercial facilities 
management business while at Electronic Data Systems 
Corp., the now legendary Ross Perot. ''I'll not comment on 
whether we have been talking," says Perot Systems president 
Pat Horner, "but I will say this: our company is not for sale." IBM 
is anxious to protect its mainframe hardware margins, and by 
taking over the operation of its customers' data centers it can 
ensure they remain with IBM mainframes. Some pressure on 
IBM may be coming from the fact that IBM's arch rival, EDS, 
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has been substituting Japanese-built IBM-compatible main
frames for Big Blue machines on some of its facilities manage
ment contracts and has in addition taken a 20% stake in 
Hitachi Ltd.'s U.S. distributor. 

Cut From 
The Digital 
Cloth 

PALO ALTO-Ross Systems 
Inc. CEO Dennis Vohs hopes to 
weave an initial public offering for 
his applications software com
pany by sticking to his knitting. De
spite the temptation to tailor Ross' 
financial, human resources and 

distribution software to other platforms, Vohs for the moment 
is content to work just with Digital Equipment Corp.'s oper
ating systems, VMS and ULTRIX. "Digital is committed enough 
to open architectures and to distributed processing to per
suade us to stay with it," Vohs says. If such staying power 
holds firm, Ross expects to reach $50 million· in revenue in 
1 99G-sizable enough to take the company pUblic. 

Knowledge
Ware Eyes a 
Big One 

ATLANTA-Having captured the 
hearts, minds and pocketbooks of 
Wall Street when it went public last 
year, KnowledgeWare Inc. is 
seeking to grab the attention of 
major users of computer-aided 
software engineering. (CASE) 

tools. The company's latest OS/2-Presentation Manager
based tools are winning raves from experts, and chief operat
ing officer Terry McGowan has told DATAMATION that his 
company was on the verge of signing a million-dollar order 
as it closed the books last month on its fiscal year. His company 
racked up nearly $44 million in sales in the first three quarters 
of FY90. 

BTTymnet's 
Global 
Net Plans 

SAN JOSE-If you're seeing bet
ter bids from AT&T, IBM and 
MCI Communications Corp. 
as a result of their competition for 
your value-added network serv
ices business, consider inviting a 
fourth supplier to make a VAN pro

posal: BT Tymnet. The $300 million division of $19 billion Brit
ish Telecommunications PLC has its sights set on winning 
business from major U.S. multinationals-so much so that 
you'll see the subsidiary rolling out a global network program 
in the next few months that will embrace electronic data inter
change, electronic mail and other features in a very economi
cal package. 

Superpower 
Proposes 
Swap Meet. 

LOS ANGELES-A computer offi
cial in the U.S.S.R. is proposing 
that the Soviets swap software for 
much-needed U.S.-made hard
ware. Nicolai Kleschev, director of 
the International Center for In
formatics and Electronics (In-

LOOK AHEAD 

terEVM), which coordinates R&D work at 40 Soviet organiza
tions, says Soviet software specialists are capable of jointly 
developing advanced versions of existing systems with U.S. 
developers. They can also go it alone with sophisticated appli
cations software in medicine and publishing. To show he isn't 
kidding, Kleschev recently led a Soviet delegation to Los Ange
les to meet with officers of XXCAL Inc., a third-party software 
testing company soon will begin certifying Soviet software for 
sale in the United States. 

More Disk 
Capacity 
Please 

HOUSTON-If you talk to Ivan 
Brass, vice president and director 
of information systems for Manu
facturers Hanover Trust Co. in 
New York City, he'll tell you that 
disk capacity on PCs is one of the 
key issues facing IS and micro

computer managers today as they implement client/server 
computing. One-supplier that picked up on that fact is Com
paq Computer Corp. The big PC maker is planning to in
crease disk capacity on its SystemPRO dual-processor com
puters by the end of the year, according to Mike Clark, Com
paq director of systems engineering. "We'll have five to six 
times more disk capacity in the future," Clark says. 

There's Hope 
Yet lor EDI 
Translation 

NORWALK, Conn.-For some us
ers of electronic data interchange 
(EDD services, in the translation of 
EDI data into existing applications 
programs is no easy task. Often, 
the EDI data have to be keyed in 
manually to an application. Now, 

TSI International, makers of KEY/MASTER data input soft
ware for IBM mainframes, is planning to offer a remedy for this 
problem. TS1, which recently entered the EDI market byacquir
ing a product called TranSlate from TranSettlements Inc. 
in Atlanta, is hard is hard at work on a product that will inte
grate TranSlate with a variety of applications. No word yet on 
when the cure will be ready. Current TranSlate customers in
cludeDuPont, Levi Straus & Co. and Monsanto Co. 
Meanwhile, TSI has brought on board EDI guru Paul Lemme, 
formerly of P. Lemme & Associates, Lemme joins TSI as vice 
president of consulting, education and documentation. 

Raw, 
Random 
Data 

Expect some big announcements 
out of Motorola Inc.'s Computer 
Systems Division in. the next few 
weeks as large orders pour in for 
its reduced instruction set comput
ing (RISC)-based MultiPersonal 
Computers and as a new imaging 

application is unveiled for the UNIX machines. Division execu
tives, known to be a reticent bunch in the past, are positively 
gushing about the reception accorded their MPC boxes, which 
they claim are feeding IS executives' appetite for networked 
computing systems that they can control but that still appeal to 
end users. 

IN OUR NEXT ISSUE 

It's Time To Retrain 
No More Manic Media Choices 

1 6 DATAMATION-J.ULY 15. 1990 

Assessing Computer Associates' Building Plans 
A Winning Strategy for Expert Systems 



~$ itihl~ ijM@Ii"~<dJg$ ~~g<e$it $~~©1 $1l.!I1P!1P~ueli"u 
[?>D©[ij)<e~rr D={]D=~[f~©1 ~11llU;<e[j[j()~~D©ULl~~u ~[fi}«:c 
rro <e<e©J <e<dJ al «:@Il'il'il[p)lWit<e1i" alD Ii" «: ©rro<dl uito© rronrrog 
$1?'$ite M itihlatit «: © Il.!I ~©J «:Ii"ealite at 
[p)errifed dDMatite lr©1i" 
«:©Ii"[p)@Ii"~ite gli"©wnlhl" 

lu~[b~ri was 
c[U]i!:$ttaUi1~n01lg Dim fc~e 1Fne~cotl 

The people at Pioneer Hi-Bred International, Inc. are environmental 
experts. They know just what it takes to provide farmers with enough 
seed to grow 78 million acres of corn annually. They understand 
fluctuations-in the climate, in the field ... and, in the data center. All 
three affect corporate yield. 

That's why they rely on Liebert, a leader in the computer support industry. 
Liebert environmental systems work around-the-clock for them, 

maintaining ideal conditions in the computer room. Precise, unerring 
control of temperature, humidity and air cleanliness. Exacting peak 
performance conditions rigid enough for a company where R&D is on 
the cutting edge of biotechnology. A climate perfect for corporate growth 
that's measured in quality products and service to customers. 

"Pioneer is heavily dependent upon computers ... which 
means we're heavily dependent on our environmental 
support systems. When the time cmne to upgrade our power 
distribution systems and add additional air conditioning 
we chose Liebert because of the stability of the company, its 
overall reputation and the fact they're extremely customer
oriented. You just can't beat them. " 

- Steve Huber, Operations Manager, Pioneer Data Systems, 
A Division of Pioneer Hi-Bred International, Inc., Johnston, IA 

To get the systems that help create climates perfect for corporate 
growth, call 1-800-942-9477. Or return the action card and ask 
for our free brochure, 99 Reasons to Choose liebert. 

1'1 

~ 
The first name in reliability. 

Liebert Corp., 1050 Dearborn Drive, P.o. Box 29186, Columbus, OH 43229 
© 1990 Liebert Corporation 
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More customers have installed 
Rdb/VMS™ on their V~ systems 
than any other relational database. 

When you're considering a data
base for production systems, compare 
Rdb with other databases in key areas, 
and you'll see why customers have 
made Rdb their #1 choice. 

Consider: 

Performance 
With Rdb, our highest priority is 

performance. Customer benchmarks 
show that Rdb outperforms the com
petition on real-world applications. 
Rdb's sophisticated tuning capabilities 
and optimizer provide high perform
ance and availability for both query 
and update applications. And, with 
RdbExpert™, we're the only vendor 
with expert system-based design and 
tuning tools that automatically opti
mize Rdb performance according to 
your environment and applications. 

Integration 
As you'd expect, because it's made 

by Digital, Rdb is fully integrated 
with the entire VAX computing family 
- from the desktop to the VAX 9000 
mainframe. On standalone, SMp, net
worked, and VAXcluster™ systems, 
Rdb delivers full support with func
tionality that's optimized for the 
VMS® operating system. Integration 
doesn't stop with hardware. A system
wide data dictionary, TP monitors, 
and a full range of information man
agement products take advantage of 
the full power of Rdb. 

Interoperability 
With SQL/Services, a standard 

feature of Rdb, you can read and 
write Rdb data from the desktop 
of your choice, including MS-DOS®, 
ULTRJXfM, VMS, Macintosh® and 

-at a 

OS/2®. Rdb is designed to let you 
integrate your existing data, accessing 
information from IBM systems run
ning DB2™, IMS™, and VSAMTM 
databases. 

Standards 
Because we champion open stan

dards, Rdb is based on SQL ANSIjISO 
standards. Only Rdb supports SQL 
module language allowing SQL com
mands to be used from any language. 
And the interfaces for Rdb and for 
CDD/plus™, our enterprise-wide data 

. dictionary, are published. This means 
there is a world of software tools and 
applications for Rdb - from Digital 
and from hundreds of vendors in our 
Rdb Solutions Vendor Program 
(RSVP). 



-ataits ase- on. 
I Production Systems 

Choosing a production system 
database is serious business and Rdb 
is designed to deliver high availability 
and integrity that mission critical ap
plications require. Rdb's integration 
with our full-function TP monitors, 
VAX ACMS™ and DECintact™, make 
it the ideal database for supporting 
high-volume transaction processing. 

I Rdb is tightly integrated with the 
VMS operating system to take full 
advantage of automatic failover capa
bilities on VAXc1usters. 

Security 
With Rdb, you can feel secure 

about your data. Rdb features data
base enforced referential integrity 
and level C2 security as defined by the 
National Computer Security Center. 

I Because Rdb is integrated with VMS, 
it insures consistent access control and 
data integrity checking at a11levels. 

Distributed 
Digital pioneered distributed com

puting. No wonder Rdb has been giv
ing customers remote access to data 
since Version 1.0. The optional VAX 
Data Distributor provides Rdb users 
with the ability to extract and repli
cate copies of their database, moving 
it around the organization for fast 
access to critical data. 

In addition, Rdb's support of two
phase commit lets you update multiple 
databases throughout the enterprise 
with guaranteed integrity. 

Value 
Since Rdb is part of every VMS 

system, the runtime license is yours at 
no additional cost. That means that 
once you've developed an application, 
you can run it on any of your VMS 
computers without the cost of addi
tionallicenses. 

But value, of course, is more than 
price. The true value of Rdb - the rea
son why it is the database of choice -
is based on its leadership functionality 
and the service and support from 
Digital. 

Digital's RdbjVMS. Now that 
you've considered the data, there's 
only one thing left to do. Call1-800-
343-4040 ext. 386 or your local Digital 
sales office for more information. 

Digital 
lias 

it 
now 

© Digital Equipment Corporation 1990. The DIGITAL logo, 
Digital has it now, Rdb/VMS, VAXcluster, ULTRIX, RdbExpert, 
CDD/Plus, ACMS and DECintact are trademarks and VAX and 
VMS are registered trademarks of Digital Equipment Corporation. 
MS-DOS is a registered trademark of Microsoft Corporation. 
Macintosh is a registered trademark of Apple Computer, Inc. 
OS/2 is a registered trademark and DB2, IMS and VSAM are trade
marks of International Business Machines Corporation. 
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Getting a 
Grip on Costs 
Is the boss on your back about how much your IS department is 
spending? Can't figure out a way to cut back any further without 
hurting operations? Relaxl The efficiency experts are on the way. 

BY RALPH CARLYLE 

T
im Smith runs the 17 manufacturing facili
ties across the nation that produce Ralston 
Purina Co.' s well-known family of pet foods 
and cereals. Five years ago, Smith, execu

tive vice president for Ralston's Grocery Products 
Group in St. Louis, was given charge of all informa
tion systems for the group. He had no background 
in IS and, as he puts it, "no vested interest, either." 
And he had some big questions that needed answers. 
Among them were: Which information technology 
(IT) products should Ralston be making and which 
should it buy? Are end users being charged too much 
for data center services? Is the data center cost effec-

tive and productive? And, the zinger, Does the com
pany even need an internal IS operation? 

Smith says he didn't trust the computer vendors 
and consultants to give him the answers. "Their ca
reers are too bound up with IT." Although he knew 
his IS group, aided by IBM or one of the Big Six ac
counting firms, could do a cost analysis of a site, he 
says "this information is useless if you want to run IS 
as a business, as I do. You have to be able to compare 
your IS utility [data center] to the competition-to 
others in your industry and even in other indus
tries-if you want to really know what's going on." 

So Smith went looking for a firm that could give 
him such comparative metrics. His search revealed 
two companies that measured a wide range of infor
mation-processing parameters for clients and com
pared a client's performance with that of its competi
tors. The firms evaluated everything from CPU 
downtime to the cost of printing paper. The first 
company Smith approached was Real Decisions 
Corp. (RDC) of Darien, Conn. 

Smith hired RDC to evaluate the cost of his group's 
data center and compare it with others in the United 
States. In the RDC evaluation, Ralston Purina was 
ranked within its industry category and within RDC's 
total database and given an overall performance 
number, the so-called NOW (Normalized Weighted) 
index. The NOW index is a composite cost measure
ment of the client's total work load, compared 
against other user organizations in the database. 
"We discovered that we were barely average as U.S. 
data centers go, and following changes in staffing 
and hardware [we] managed to climb into the top 
10% by 1988," says Smith. 

But Ralston Purina's executive vice president was 
not content just knowing how he stacked up against 
U.S. competition. He wanted to know how his data 
center compared with those overseas, as well. To 
find out, he went to Compass Holdings, another 
firm that helps data centers assess their costs. The 
company has its origins in Sweden; its parent com
pany, Compass Holdings BD, resides in Rotterdam. 

Smith was amazed to discover that, even after 
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making the improvements, by European standards, 
"we were an underperformer crummy performer." 
He says that Swedish companies, for instance, and 
more recently those in the United Kingdom, are 
more experienced at measuring IS performance 
than are their U.S. peers. Since taking Europe as his 
comparison point, Smith has attacked his IT cost 
structure. 

Smith has used these companies to prune and 
reshape the IS grour in his charge and to save his 
company millions 0 dollars. His data center head 
count was 130 in 1988 and dropped to 80 last 
year MDNMj. He's also made significant hardware 
changes at his 75MIPS (million instructions per sec
ond) data center, including a switch from being an 
all IBM mainframe shop. "We are now an IBM and 
Amdahl mainframe shop," he says. In addition, the 
company had seriously considered outsourcing its 
entire IS function and received bids from McDonnell 
Douglas Corp., also in St. Louis, as well as from Elec
tronic Data Systems Corp. in Dallas and Litton Com
puter Services, the computing arm of Beverly Hills, 
Calif.-based Litton Industries Inc. 

"We wanted to find out if these outsourcers could 
operate our central data-processing site and our data 
network at lower cost and with better response time 
and availability of services," says Smith. The Ralston 
Purina executive had launched a program to estab
lish the best practices for every aspect of the data 
center and related data network "right down to such 
things as discovering whether we should be printing 
on two sides of a paper and moving from impact to 
laser printers to reduce printing costs," he says. 

The outsourcing bids were evaluated for Smith 
by Compass Holding's U.S. subsidiary, Compass 
America Inc. in Herndon, Va. The evaluation 
showed that outsourcers would be no more effective 
than Ralston Purina's rapidly improving, leaner, 
meaner IS department. "They were less cost effec
tive, in fact," reveals Smith. "Were it not for our 
comparative measure and the commitment of our 
people, we'd be another name on the swelling client 
list of the outsourcers. We wouldn't even have an 
internal IS operation today." . 

A Businesslike Approach 
There are many businesspeople like Smith who 

are taking charge of IS, and many companies at
tempting to get a handle on IS costs. The two metrics 
providers that Smith found have 270 clients be
tween them, and other companies are entering the 
field. Chicago-based Andersen Consulting, for ex
ample, has come out with what it calls its Techmet
rics service (see sidebar, "How the Metrics Providers 
Compare"). "These companies want to rise above 
the primitive cost-accounting mechanisms that cur
rently underlie the IT industry and IS profession," 
says one British chief information officer (CIO). 

Ron Price, group IT director at London's Midland 
Bank PLC is another IS executive who is determined 
to run his IS shop in a businesslike manner. Price 
oversees a $650 million IT budget at the bank this 
year, representing about 16% ofthe bank's 1990 op
erating budget. More than 50% of this money will 

Although most companies spend 
too much on their data centers, not 
every IS shop is wasteful. 

How the Compass Approach Works 

Batch 
Quality 
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Unit Cost 

HugO-Factor 
(Overall Efficiency) 

A 
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Intensity 
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4 Processing 
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P'. 
Disk Storage 
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Compass plots data center performance in a number of areas in com
parison with a reference group benchmark. The benchmark is repre
sented by the inner circle. Performance is shown by the length of the 
individual points; the longer the point, the better the performance. 
If a point falls short of the inner circle, performance is below the bench
mark. The Hugo-Factor is Compass' term for showing the overall unit 
cost for IS operations. 

Source: ,?ompass Holdings BD 

be consumed by the data centers in his charge; the 
rest will be spent on departmental IS, which Price 
also tracks since he not only acts as CIO but controls 
all purchasing in the group. "In essence, I'm run
ning a $650 million business, and, like any business
man, I must have a measure of business perform
ance," says Price. 

According to Price, IS needs to mea~ure its return 
on IT spending in much the same way as the finance 
side of the house measures return on investment. 
"In data center terms, the nearest I've come is Com
pass," he says. Using Compass as his guide, he has 
rebuilt Midland's data center over the past three 
years. During this period he has dramatically cut the 
number of data centers from 30 to three large and 
four tiny centers. He once had 13 IT vendors; today, 
he has four: Digital Equipment Corp., IBM, Tandem 
Computers Inc. and Unisys Corp. "Since 1987 [and 
measured in 1987 termsJ we've cut 22.3% of our 
cost, 25% of our work force and achieved a threefold 
improvement in throughput-that is, in actual 
measurable work done," he reveals. Compass allows 
Price to track such things as response time at the 
end-user terminal, cost per MIPS processed and cost 
of data stored. 
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Compass and RDC executives say that although 
most companies are spending too much on their data 
centers-as top management suspects-not every 
IS shop is wasteful. "There are exceptions," says Len 
Bergstrom, an executive vice president and princi
pal at RDC. "In our database, there are companies 
that needed to do little more than fine-tune their 
operations and create a better-balanced work load." 

, . $ 6 0 .. Some data centers are stel-

1m r.unnlnQ a .5 million lar performers and don't even 
business, and, like any know it. This was the case 

businessman, I must have a with ~hicago-based I:I~ller Fi-
measure of performance nanc~al Inc., a subsI~~ary of 
I • the gtant Japanese FUJI Bank. 

"We were a candidate for out
sourcing," says Chuck Mallet, senior vice president. 
and CIO at the firm. "Like many companies, our ex
ecutive suite thought our overall data center costs 
were probably 20 or 30% too high." Compass, how
ever, told a different story. Mallet can run his 
40MIPS, 40-person data center for around $5.5 mil
lion a year. "This proved to be 30% lower than the 
average for comparable companies in our industry," 
says Mallet. Armed with that knowledge, Mallet 
staved off the outsourcing threat, and his IS workers 
gained more respect from the executive suite. 

IS managers who use independent measures say 
they gain a wealth of knowledge on such subjects as 
whether to outsource, chargeback and buy or rent 
their computers. 

The two companies' client lists read like a verita
ble Who's Who of leading multinationals, top com-

puter vendors and outsourcers. Given their wealth 
of information, the most remarkable thing about the 
Compass and RDC databases is how few companies 
actually use them or services like them. Many thou
sands of companies, say current customers, could 
use such knowledge. "And it's not that they [the 
metrics providers] charge exorbitant fees for their 
services either," says Midland Bank's Price. Fees 
range from $20,000 to around $150,000, depend
ing on the size and complexity of the client, say 
Compass and RDC. "Absorute chicken feed for what 
you get," declares Price, who keeps exhorting other 
companies to join in. Price and other clients of the 
two vendors want the database to swell "so we learn 
more about ourselves and about the IT industry." 

Both RDC and Compass have tried to get more 
U.S. companies interested in their services. "But the 
response from top IS executives has been apathetic 
at best," says RDC's Bergstrom, who recently re
sorted to an unorthodox method to get one com
pany to sign up. During RDC's April Decision Sup
port Center (DSC) users' conference, Bergstrom an
nounced from the podium that he would offer Roch
ester, N.Y.-based Eastman Kodak Co. free member
ship in its DSC 1990 program even though no Kodak 
executive was even present in the audience. "Our 
view is if anyone would want to evaluate the merits 
of outsourcing, they would," says Bergstrom. 

Last year, Kodak entered into a much-publicized 
, outsourcing deal with IBM. "We figured they would 
like to know if they are getting value for money," 
he says. "But so far they have not responded." 

How the 'Metrics Providers Compare 

O ne of the Big Six accounting firms is now trying to emu- Compass measures the actual costs and benefits of data center 
late Compass Holding BD and Real Decisions Corp. (RDC) production in extremely fine detail through a total of 900 meas

by providing what is known as Techmetrics. After signing up urement points. Its international database of 150 clients is fed 
clients for a $7,500 fee, Houston-based Andersen Consulting, from subsidiaries in Scandinavia, the United Kingdom, West 
the provider of the Techmetrics service, gets them to fill out a Germany and now in the United States. 
lengthy and detailed questionnaire. Responses are tabulated Compass extracts three kinds of data from customers: capac
and analyzed, and clients are provided with a detailed "Partici- ity and load statistics, which can be extracted from the main
pation Report" of how they stack up against others in the pro- frame operating system; financial information, including capi
gram on such matters as data center operations costs, applica- tal investment and operating costs; and staff information. Com
tions delivery, telecommunications costs, end-user responsive- pass then presents the IS manager with a huge printout of the 
ness and miscellaneous expenditures. results, itemizing every operation and cost. The report includes 

"There are 15 such clients this year, up from eight last year," such items as cost per million instructions per second, response 
says Brian Dennison, manager of the program. Dennison ad- time at the termmal, cost per unit stored and cost per line 
mits that his service is "embryonic" compared with the two printed. To make everything digestible for nontechnical man
leaders. "But interest is picking up" he. says. Dennison also agers, Compass presents the overall results in what it calls a 
notes that the key to Compass and RDC's current leadership in Compass diagram. Each point of the compass represents a meas
the metrics field IS the range and depth of their databases. ure of computing performance: overall efficiency is due north, 

RDC started life in the 1970s by offering a measure of the use of mainframe capacity is east and so on. The longer the 
effectiveness of time-sharing operating systems and has since compass point, the better the performance. A client thus has a 
expanded its metrics to embrace data center and networking measure of IS performance both in absolute terms and relative 
costs as well. RDC's service, known as Decision Support Center to peer companies. 
(DSC), is based on an array of pricing algorithms and on-site As Ron Price, group IT director for London's Midland Bank 
benchmarks that compare a client's service levels and costs with PLC, notes, "You can discover some pretty weird things." Price 
those of 120 multiindustry clients in its database. discovered, not happily, that his London data center, the linch-

Compass started life in Sweden as the idea of Tomas Blitz, a pin for other data centers across the country, was printing 19 
consultant working with car giant Volvo. In working with miles of paper every night when it collated data from across the 
Volvo, Blitz developed Compass, a service for gauging data cen- country and printed it out. "We were consuming a Brazilian 
ter costs and comparing them with IS costs of other companies. rain forest every night," he says. 
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Katherine Hudson, Kodak's vice president and di
rector of corporate IS, says she was unaware of the 
offer fromRDC. "I appreciate it," she says, "but I 
know we are getting value for money from IBM. We 
used our own benchmarking service to find this 
out." Hudson declined to reveal the name of the 
benchmarking service she used. 

The Perils of Cost Evaluation 
IS managers who are reluctant to sign up for inde

pendent evaluations of IS costs cite many reasons. 
Some CIOs feel their IS organizations will look worse 
than they actually are, since they will be compared 
only with leading edge firms. These CIOs will wait 
for more small companies to join the database. "But 
they shouldn't be scared off by these big names," 
says Bergstrom. "Big doesn't always mean good. 
There are a lot of bloated and badly run 300MIPS 
shops on our client list they would look good 
against." It should be stressed that companies are 
not identified when overall averages are computed. 
Companies with high ratings may, and do, tell the 
world of this fact, but RDC and Compass are not per
mitted to do so. 

Some companies are unaware that such independ
ent IT metrics exist. They know that econometric 
models and weird IT cost assessment formulas 
abound at Big Six accounting firms. "But these are 
more a matter of art and personal style than they are 
a scientific measure," s~ys Phil Jordan, vice presi
dent of finance and CIO at Muzak L.P. in Seattle. 
"We weren't even aware that you could compare 
data center performance in this way." 

Compass and RDC both say that one reason for IS 
apathy toward metrics services overrides all others. 
"Unless they [the IS managers] are faced with out
sourcing threats or a major budget cut, they won't 
tackle the issue of costs. They'd rather carry a 
bloated cost structure because they know that, if 
they have to, there is room to make a cut," says Com
pass America president Dick Arnold. Adds RDC's 
Bergstrom, "If you get paid more for running a 
$100 million data center than a $75 million data cen
ter, you're not too eager to discover economies or 
run your operation in a more prudent manner." 

Ralston Purina's Smith agrees that many IS man
agers aren't eager to control costs, and that it's not 
their No. 1 concern. "But this approach is short
sighted," he sals. "If they don't make the cut then 
their bosses wil , or the next company that buys them 
will." IS managers were the original target of RDC 
and Compass, but their lackluster response has 
forced a reevaluation of that strategy. "Now we're 
taking our story to the executive suite and those who 
have been frustrated in their attempts to manage IT 
in a top-down manner." A particular target is the 
growing number (but still a minority) of CIOs who 
have no IS background, and, as Smith put it, no 
vested interest in IT. This year, at least, they have 
been aided by a slowing U.S. economy. Companies 
that can no longer find chear money or low-cost la
bor have no way to fix profits other than to cut their 
costs. The Is.organization-traditionally viewed as 
a cost center-is a natural place to start, and both 

Compass and RDC are eager to supply the means. 
And why stop at the data center? IT has, in recent 

years, permeated the whole fabric of the corpora
tion. IT costs are migrating toward business-critical 
and front office systellls where they cease to be re
ported as IS-controlled spending (see "Recovery!" 
April 1 , 1989, p. 34). The IS budget is only a partial 
indicator of IT spending, currently accounting for 
some 50 to 60% of total IT spending. But as RDC's 
Bergstrom notes, it's a long journey from IS cost 
comparisons to making a meaningful assessment of 
the cost of business applications. "An evolution, in 
fact. And one that is already under way." Both RDC 
and Compass have already taken the next step. They 
are both beta testing tools and techniques that will 
enable a company to get a bead on networking costs. 

One test site, NYNEX Corp., headquartered in 
New York City and White Plams, N.Y., has recently 
acquired RDC for an undisclosed sum. NYNEX 
stresses that it will not be permitted to see the RDC 
database in detail and will know no more than any 
other client does. "Finding those companies with 
poor NOW index numbers would be an outsourcer's 
dream come true and vital information to any com-
pany," says Bergstrom. . 

Once it was deemed impossible to compare data 
centers. Today, it is easy. "We've got data center 
cost measurement down to a science," says Joran 
Kling, president of Volvo Data, the IS arm of the 
giant car maker based in Goteborg, Sweden. Now, 
the next Holy Grail to be sought is the ability to 
measure the costs of business applications being de
veloped in departments and business units. "Every
one says this type of measure is an art," says Kling, 
"because we are dealing with so many intangibles 
and hidden costs. But one day they'll be able to meas
ure that, too." c:::::J 

RDC'S 
BERGSTROM: 
There are a lot of 
bloated and badly 
run 300MIPS shops 
on our client list. 
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business is giving corporations a continuing education. 

Universities and corporations have a 
lot more in conunon than one might guess. 

Both, for example, have a board of 
directors, senior management and other 
professionals whose success depends on 
accurate, timely information Both also have 
a number of separate administrative nmc
tions that need to be skillfully managed. 

The difference is, a major teaching 
and research university has about three 
times as many of these functions as a 
Fortune 500-sized company. 

And one university has found a bet
ter way to bring them under control
Washington State University. 

WSU uses Software AG products to 
run all 156 of its administrative nmctions 

, And us, high honors. 

from a central database. Giving work
station users the ability to get the data 
they need, easily, without having to worry 
about where it resides. Regardless of which 
campus they're on: Pullman, Spokane, 
Tri-Cities or Vancouver. 

According to Ron Hopkins, Vice 
Provost, "Detailed information about 
spending, staffing, allocation status, regis
tration and more-which used to take 
weeks and even months to retrieve-is 
available in hours, even minutes." 

The NATURAL integrated CASE 
environment from Software AG enables 
WSU to build complex financial applica
tions and make sweeping financial system 
changes quickly. In fact, WSU was able to 

Circle 9 on Reader Card 

change from a cash-based accounting 
system to an accrual-based system in 
only nine months-which, for the State of 
Washington, qualifies as record time. 

It's no wonder the business of this 
university is something today's businesses 
are studying. And that's good news for us. 
Because only when our customers attain 
success, can we say the same for ourselves. 

For more information, call 1-800-
843-9534. (In Virginia, call 703-860-5050. 
In Canada, call 519-622-0899.) 

Your success is how 
we measure ours. 
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The Challenge 
Of Integration 

IMU?U\!A!l,fu§ , :1 
IMAGING 

Image technology keeps getting better, but building image applications remains a 
considerable challenge. At issue is how to integrate tomorrow's imaging systems 
with today's business-critical applications. 

BY DAVID STAMPS 

I mage-processing technology is on a 
fast track these days. The pace of 
new product announcements alone 

should be enough to make information 
systems managers pay heed. High-resolu
tIOn monitors that use as many as 3 mil
lion pixels to paint pictures of stunning 
crispness are available. So, too, are faster 
and cheaper laser printers and scanners. 
Optical storage subsystems-the gener
ally favored means for storing electronic 
images-continue to raise the limit for 
data storage. Sony Corp., for example, 
offers a 12-inch disc that holds 3.75 giga
bytes of data per side. And 5Y-t-inch opti
cal jukebox systems are proliferating fike 
rabbits. 

Data transfer from an optical disc is 
still slower than from a magnetic disk. 
But here, too, new advances rromise to 
close the gap between optica and mag
netic data speeds. New compression/ 
decompression algorithms can squeeze, 
the image for a standard paper document 
from one megabyte down to less than 50 
kilobytes. 

Songs of Solution 
Such an outpouring of technology has 

the imaging industry bustling with ex
citement. But what excites many IS pros 
even more is the fact that it's now possible 
to tie together these various components 
into imaging applications that offer enor
mous returns. Instead of harping on 
technology, the image industry is sud
denly singing songs of solution. 

All of this marks a significant change. 
Not so long ago, imaging was, in the 
words of one IS director, "a technological 
curiosity." Image processing tended to 
be used in stand-alone applications, usu
ally built around the task of document 

the real returns from imaging won't hap
pen until systems begin to eliminate the 
physical flow of paper in a company. And 
without software to replicate work flow 
or to link imaging to other existing appli
cations built on years of IS effort, an im
age system is scarcely more than an ex
pensive filing cabinet. 

Image systems are starting to live up 
to their potential to integrate electronic 
document handling with other business 
critical applications, however. Consider 
the case orst. Paul-based Northwest Air
lines Inc., which is using image technol
ogy to tackle a job that, until recently, de
fied automation. Northwest, the nation's 
fourth-largest air carrier, processes over 

600 million ticket transactions a year. 
The front end of the ticket business is 

sufficiently automated. Electronic re
cords of every ticket sold by a travel agent 
or one of Northwest's own 60,000 ticket 
agents go directly into an IBM mainframe 
database. The back end of the ticket ac
counting system, however, was anything 
but automated. When passengers turned 
in tickets, the flight coupons were stuffed 
into envelopes by gate agents and 
shipped back to Northwest's headquar
ters. There they were stored in a ware
house stacked to the ceiling with card
board filing boxes. 

The problem facing Northwest-and 
every other airline-stemmed from the 

storage and retrieval, an application for BRISTOL MEYERS' GILSON started out with a nonstrategic imaging application as a way 
which the technology is wen suited. But to minimize riskin case offailure. 
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fact that passengers use tickets in a way 
that bears only a passing resemblance to 
the electronic records housed in the 
ticket database. They may use a ticket 
from one airline to fly with another, or 
they may use only the A-B leg of an A-B-C 
flight. Because of the discrepancies be
tween original ticket records and actual 
ticket use, airlines need to match every 
flight coupon in the warehouse against 
every ticket in the database to accurately 
calculate passenger revenues. 

Deregulated Complications 
Further complicating revenue ac

counting is the deregulated airline envi
ronment, in which daily price changes 
can affect as mariy as 1 million tickets. 
Given the number of passengers carried 
by Northwest, a manual match for every 
ticket was clearly impossible. "Instead, 
we took a sampling of tickets and used a 
statistical-modeling program to essen
tiaIly estimate revenues," explains 
Harold Atkins, assistant controller at the 
airline. 

But this shortcut left much to be de
sired. For one thing, revenue estimates 
were not always accurate. Nor did they 
alleviate the paper problem, since tickets 
still had to be physically tracked down in 
the warehouse and pulled each time a 
fare refund or interairline transfer was 
required. Of the 600 people employed in 
Northwest's passenger revenue account
ing office, 20 did little else but search for 
flight coupons. 

D INSTEAD OF CHASING 
PAPER, WORKERS WILL 
BE REASSIGNED To 
MORE USEFUL JOBS. 

So, in 1986, following its merger with 
Republic Airlines, Northwest realized it 
had to streamline the process. It hired 
Chicago-based Andersen Consulting to 
design an automated Passenger Revenue 
Accounting (PRA) system. The assign
ment proved to be an archetypical sys
tems integration job: by the time Ander
sen sought out the best components for 
each system element, at least 10 vendors 
were involved. 

From an imaging standpoint, a key ele
ment of the PRA is a scanner from Recog
nition Equipment Inc. of Irving, Texas, 
that was specially engineered to read 17 
tickets per second. Once the ticket im
ages are captured and indexed by ticket 
number, the images are stored in an opti
cal storage and retrieval library from 
FileNet Corp. of Costa Mesa, Calif. The 
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The Imaging Market Is Looking Good 
ElectroniC-imaging sales are expected to grow a 

breathtaking 54% each year over the next five years. 
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Micrographics Electronic Imaging Services Software 

Compound Annual Growth Rate 
9% 54% 9% 27% 

optical library consists of two jukeboxes, 
each containing 204 twelve-inch optical 
discs and can house a maximum of 40 mil
lion documents. 

Another key element of the PRA system 
is a network of workstations from Sun 
Microsystems Inc. used to access ticket 
images. Each ticket number is scanned by 
optical character recognition (OCR) soft
ware and then sent to a Sun fileserver. 
The system uses the relational database 
management, software from Sybase Inc. 
of Emeryville, Calif., to keep track of the 
location of each ticket image in the File
Net library. 

Special audit software from Los Ange
les-based Inference Corp. matches the 
ticket image in the library with ticket re
cords on the mainframe database. For 
those cases where audit errors are de
tected, the ticket in question is fetched 
from the FileNet library and put in a 
queue to await further auditing by opera
tors working at the Sun workstations. 
"The ticket retrieval process-which 
used to take hours-is now done in sec
onds," says Rachel Hollstadt, director of 
the PRA system. 

Northwest's application is being 
touted by some as a vision of the imaging 
future. "Historically, image applications 
have been confined to document man
agement with some limited connections 
between the document storage system 
and host data," says FileNet's vice presi
dent of marketing, Bob Castle. "The 
[Northwest application] represents a 
much broader use of image. Different da
tabases, different data types, expert sys
tems, a number of different software 
technologies are all tied together at the 
workstation level using a client/server, 
open systems architecture." 

For IS directors contemplating image 

Source: Temple. Barker and Sloan 

applications, Northwest's PRA does in
deed illustrate the technology's poten
tial. But it also serves to highlight some 
of the scarier aspects of integrated image 
systems today. For starters, there is the 
matter of sticker shock. Northwest won't 
disclose the cost of the system, but edu
cated guesses put the total tab in the 
range of$50 million, counting hardware, 
software, development and training 
costs. 

While not acknowledging the accuracy 
of the $50 million estimate, Doug 
Schwinn, then senior director of IS devel
opment at Northwest (he has since 
moved to Dayton Hudson Corp.), who 
headed up the project, says the cost fig
ures merit some qualification. The total 
PRA system includes a number of pieces, 
he says, including a new IBM mainframe 
and specially developed accounting soft
ware to run on it. To that add the costs 
of expert system audit software and an 
upgraded data center network. Accord
ing to Schwinn, the parts of the system 
directly related to imaging account for 
only about 10% of the total cost. 

By another measure, the image por
tion of the system-including scanners, 
workstations, network and servers
comes to about $11,000 per workstation, 
according to Tom Grudnowski, the part
ner at Andersen Consulting who led the 
PRA project team. 

Price appears not to be a major con
cern to Northwest: the airline expects to 
recoup the costs within the first year 
through greater employee efficiency and 
other savings. "Instead of chasing paper, 
workers will be reassigned to more useful 
jobs, such as doing audits," explains PRA 
director Hollstadt. An even greater pay
off will come in the form of improved 
market intelligence. "For the first time, 



If you work for the same organization,you should 
work on the same network. 

Even if your organization is scattered over a 
dozen clifferent networks and sites, you can still share 
projects and ideas as in the good old days. But instead 
of working under one roof, you work together on 
one network-from Network Systems. 

We make a family of high-performance routers 
that treat all networks as equals. You can connect 
almost everything from Etherner to FDDI to 

WANs. From PCs to mainframes to super
computers. From this side of the building 

to the other side of the world. 
That means you can pick systems 

and networks that fIt the need without 
wondering if all the pieces fit together. 

Call 1-800-338-0122. Network Systems routers . 
make everyone in your organization as close as right ' 
across the hall. , T , 

Y"f Network Systems® 
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Northwest will be able to know what its 
true customer base is and where those 
customers fly," says Schwinn. " 

There is another aspect to the North
west system that may give some IS direc
tors pause, and that is the amount of cus
tomization required. At the point of peak 
activity, some 180 people worked on the 
PRA system. Many of them were part of 
the software development effort to build 
in auditing features and integrate the im
age capture and storage system into the 
mainframe ticket database. But a sizable 
chunk of development time was also de
voted simply to tying the various hard-

o EXPERTS AGREE THAT 
STANDARDS ARE No 
LONGER A MAJOR 
STUMBLING BLOCK. 

ware pieces together. "One of the big
gest challenges of the project was to get 
all the components running at the speed 
of the scanner," admits Schwinn. 

The Integration Question 
Integration-how much is needed and 

at what cost-is a major question in the 
ima~ing arena these days. How much cus
tomlzation work is needed to make image 
technology fit an organization's needs? 
Depending on the particular application, 
the answer can be a lot, as the Northwest 
system shows. But even less-specialized 
applications will generally require the as
sistance of a systems integration com
pany. 

"There is no single-product company 
today that gives an optimal solution," 
says Brendan Reidy, vice president and 
general manager of Litton Integrated 
Automation in Alameda, Calif., one of a 
number of integrators doing a brisk busi
ness in building large imaging applica
tions. Reidy points out that for a large 
imaging system-$1 0 million and up
roughly one-third of the final cost typi
cally goes to the systems integrator for 
consulting and integration work. Inte
gration fees often include the program
ming of entirely new applications or, at 
the very least, software to link the image 
system to an existing application. 

In many cases, more fundamental inte
gration problems need to be solved. De
pending on the needs of an application, 
It may be necessary to write device driv
ers for printers, scal:mers or optical disc 
systems just to link the various imaging 
components together. Then there is the 
issue of linking the imaging components 
to other computers and databases. " 
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Who Needs Imaging, Anyway? 

I n 1987, J .C. Penney Co. Inc. 's Credit Division in Dallas decided to consolidate 
from 13 new account application centers across the country into just three. The 

plan hinged on the use of image processing to eliminate the flow of paper. "It would 
have been tough to consolidate without image; it would have meant a lot of people 
under one roof," says project coordinator James Worthy. 

But even before moving to the image-based new accounts system, Penney had 
already realized substantial benefits from imaging technology. Using an image
based remittance-processing system built in the mld-1980s by TRW Financial Sys
tems Inc. of Berkeley, Calif., Penney routinely handles over 11 million items a 
month. Yet its labor force is 40% smaller than the older, nonimage system required. 

Based on this success, the company is moving ahead with plans to expand its use 
of imaging. In addition to the image-based"new-accounts applications, Petmey is 
planning to install a document image system for all customer correspondence. "Im
age has been very successful for us; we have a lot of confidence in the technology," 
says Worthy. . . 

Buoyed by reports of this kind of return, some industry observers are predicting 
a surge in image processing. In a study for the Association for Information and 
Image Management (AIIM), Temple, Barker & Sloane Inc. (TBS), a research firm in 
Lexington, Mass., estimates that the market for electronic-imaging systems will 
grow at a compound annual rate of 54%. "Electronic imaging may not be the hottest 
growth market, but it is right up there with some of the hottest, including fax ma
chines, cellular phones and engineering workstations," says Mark Bruneau, a senior 
associate with TBS. 

Other analysts predict the market growth will be slower, limited to high-volume 
applications such as ].C. Penney's remittance system. "My own guess is that there is 
something in the neighborhood of 600 high-volume, transaction-processing types 
of applications that can really justify the cost of a $4 million image system," says 
Stuart Woodring, director of software strategy for Forrester Research Inc. in Cam
bridge, Mass. 

At $10,000 and up for a high-end imaging workstation, it's tough to cost justify 
many desktop or departmental image systems. Even image vendors concede that the 
cost of workstations will have to come down before imaging storms the office the 
way personal computin~ did. 

The real market for Imaging is probably outside the office, in industries such as 
printing, publishing and health care, says Lawrence Matteson, vice president and 
general manager of Eastman Kodak Co.'s Imaging Information Systems Group in 
Rochester, N. Y. At the same time, Matteson believes it may be hard to keep imaging 
out of the office. "Look what happened to fax. It exploded when electronic mail 
became available because people wanted images, not ASCII characters." 

For now, would-be image users are having a tough time finding image systems at 
departmental or work group prices. "What we have are a number of departmental 
problems that could be solved very nicely by image," says Alan Gilson, director of 
technology assessment at Bristol-Myers Squibb Co. "What we don't have are a lot 
of high-volume applications that can justify bringing image in at a cost of several 
million dollars. But so far no one has quoted us a system that does what we need for 
a price we can afford." 

For a number of years, standards for 
optical storage-or the lack of them
were a subject of concern, with discussion 
typically focusing on such things as data 
compression/decompression standards 
and optical-writing techniques. Today, 
many experts agree that standards are no 
longer a major stumbling block. Stan
dards for compression/decompression 
do exist, and standards for interchange 
of data among optical systems are devel
oping. 

To what extent vendors will support 
these standards remains a valid concern. 
But whether vendors go their own way 
on things like compression/ decompres
sion and optical wnting is not, the major 
hindrance to integrated imaging. 

"Data formats for optical disc are ir-

relevant," maintains Roger Sullivan, vice 
president of image management systems 
at BIS/CAP International, a market re
search firm in Norwell, Mass. "Most cus
tomers are making decisions well beyond 
the question of what are the nuts and 
bolts of data format or whether they can 
move data from one optical disc to an
other. Integration within the data-proc
essing environment is the primary con
cern. What customers really want is to in
tercept the data stream on the host or to 
have the host system automatically re
trieve documents from an image system 
and do something with it." 

Even a modest Imaging project can eas
ily run into difficulties. For instance, 
pIecing together the various hardware 
and software elements can be especially 
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The beauty-of a fiber optic network depends 
on what y-ou run the light througlL 

Recently, a lot of high-performance network 
people have put therr faith in filler optics. 

But filler optics and its FDDI standard don't 
ensure high speed and capacity. That depends 
on the network equipment, not the filler. 

Network Systems networks have always 
focused on high performance. Our routers and 
host cormections were designed to work with 
FDDI and many other standards. You get a 

proven architecture with high 
speed and bandwidth for a huge 
range of applications. 

So you can build an :impressive 
network now that could last for ages. 

you've seen the light of FDDI, call us at 
1-800-338-0122 and ask about networking 
with a higher power. ,T, N t k S t 
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problematic. Two years ago, Bristol
Myers Squibb Co. of East Brunswick, 
N.j., undertook a project involving the 
conversion of all internally developed re
search and development documents in its 
Princeton, N.J .-based Research Informa
tion Center (RIC) from microfilm to an 
optical storage and retrieval system. 

Risk-Free Conversion 
One reason for doing the project was 

to learn more about the technology. 
"Down the line, we have some ambitious 
plans for image, but this [project] was not 
one of them," says Alan Gilson, manager 
of the firm's Technology Assessment 
Group. Gilson terms the RIC project a 
production pilot that "posed no real risk 
to the company if the conversion failed." 

Just as well, because, says Gilson, 
"what we learned is that integrating im
age is a lot more difficult than it needs to 
be." For example, problems cropped up 
when the implementers tried to use a ses
sion number from a database manage
ment system running on a VAX minicom
puter as an index number to access an im
age document. "Sun workstations of
fered an implementation that was better 
than other vendors," says Gilson. "Even 
so, it was clumsier than it needed to be. 
Operators have to use Sun tools to trans
fer from the DEC terminal to an imaging 
session on the Sun server. That should 
be an automatic transfer; it shouldn't re
quire human intervention." 

How long will it take image vendors to 
develop the kinds of integration that us
ers want? The answer depends on 
whether this technology truly poses 
unique challenges or whether it can 
benefit from the steep learning curve 
that other IS technologies have followed. 

Some experts believe that image appli
cations do pose special challenges. "Ar
chitectural issues for image are very dif
ferent than for data," says Scott 
McReady, director of image systems for 
IDC/Avante, a Framingham, Mass., re
search firm. "They are much more com
plicated than most users, or many ven
dors, realize. One vendor may use a pro
prietary server architecture to handle 
high-volume I/O; another may opt for a 
different solution. Then there's a whole 
host of back-end storage issues and work
station design issues." According to 
McReady, the solution for one applica
tion will generally not be the optimal so
lution for another. 

But this view is not shared by all-and 
certainly not by the image vendors. "I 
don't believe image technology requires 
a higher degree of customization than 

32 DATAMATION-JULY 15. 1990 

other new technologies have," asserts 
David Sarna, president of New York 
City-based Image Business Systems Inc. 
"But image is new technology, so people 
are puzzling through how to implement 
it with existing technologies. That means 
they often come up with a detailed re
quirement that isn't necessarily the ideal 
solution. It just happens to be the way 
they solved the puzzle." 

Prevailing Platforms· 
Sarna predicts that, over time, a small 

number of accepted image platforms and 
approaches will prevail. He offers the 
analogy of building one's own database 
management system: "Today you'd have 
to be out of your mind to even consider 
it, but several years ago it was thought to 
be a reasonable question." 

The challenge of piecing together im-
aging solutions has mainly fallen to sys-

D INSTEAD OF HARPING 
ON TECHNOLOGY, 
THE IMAGE INDUSTRY 
Is SINGING SONGS 
OF SOLUTION. 

tems integrators, many of which have 
standardized on a particular set of prod
ucts that they use as a basic imaging plat
form. Litton Integration Automation, 
for instance, typically uses as its solution 
a standard platform consisting of an IBM 
mainframe, Sun workstations, a high
speed fiber optic backbone and a mix of 
printers and scanners. 

The image vendors now appear to be 
following this lead by offering standard 
solution platforms, mainly through a 
flurry of vendor alliances. Image Busi
ness Systems, for instance, offers a pack
age consisting of IBM RT workstations (to 
be replaced by Rs/6000s later this year); 
optical drives froII:1 Laser Magnetic Stor
age International Co. of Colorado 
Springs;jukeboxes from Cygnet Systems 
Inc. of San Jose; OCR scanners from Santa 
Clara-based Calera Recognition Systems 
Inc.; Ethernet, Token Ring and fiber
optic networking solutions from a variety 
of sources; and IBS' own bar code soft
ware. 

Indeed, there appears to be a real 
scramble to form alliances. Unisys Corp. 
recruited at least 10 suppliers-includ
ing FileNet, Plexus Software Inc. (also in 
Santa Clara) and Sigma Imaging Systems 
Inc. of Anaheim, Cali f.-for its general 
purpose imaging product called In
foImage Folder, introduced earlier this 
year. Similarly, IBM offers a set of its own 

and third-party products as building 
blocks for its AS/400-based imaging sys
tem. "We think this approach takes a lot 
of complexity out of the equation for the 
customer," says Craig Grant, IBM's man
ager of As/400 market development spe
cializing in image applications. 

With imaging technology moving so 
fast, the vendor alliance approach repre
sents in some respects a compromise so
lution. "We've got a platform that offers 
basic functionality, but if you have an ap
plication that needs the latest and great
est and fastest of a certain type of device, 
we may not support it today," says Grant. 

Of course, there is no guarantee that 
the rash of vendor alliances will meet the 
specialized needs of many potential cus
tomers. David Coldren, executive direc
tor of the Illinois Criminal Justice Infor
mation Authority, has a case in point. 
"I've watched the technology get better 
and better, and now I'm seemg vendors 
and systems integrators put the pieces to
gether. But no one has put them together 
in a system that meets our needs." 

What Coldren has in mind is a unique 
system for storing and retrieving elec
tronic images of court records. It would 
need to be a big system, he figures; Illi
nois has millions of court records on file, 
and the file for the average felony case is 
3 inches thick. "There's a lot of inform a
tion in those files that could have rele
vance to other criminal cases, if only we 
could get at it," says Coldren. 

The bureau currently stores court 
documents on microfilm. Optical storage 
would improve the retrieval time for en
tire cases, but it still would not allow for 
key word retrievals based on the infor
mation contained within scanned docu
ments. As yet, few vendors have linked 
OCR technology to imaging in a way that 
can accomplish this feat. Moreover, an 
indexing system that could keep track of 
all the names, aliases, dates, times, places 
and other data that might be relevant to 
a criminal prosecutor would be challeng
ing to build. "We've talked with systems 
integrators," says Coldren. "They are 
doing some interesting things. But hiring 
a systems integrator to invent the missing 
pieces is too expensive." Nor does sys
tems integration lend itself to the needs 
of a public agency, which typically must 
be able to point to a specific product be
fore it can secure money from funding 
agencies. 

"It's nice to see that the imaging pieces 
are starting to be assembled into vertical 
solutions," says Coldren. "It just doesn't 
look like ours is going to be one of the 
target markets anytime soon." c::::J 
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Movillg a data center to the suburbs isnt as far 
out as you'd trunk. 

There's growing interest in movillg large data 
centers from expensive downtown offices :into cheaper 
space a little farther out. 

But what makes perfect management sense can 
send a chill through MIS. Because as the distance 
between users and data center increases, system 
performance· often drops dramatically. 

Unless you're hooked up with Network Systems. 
Our high-performance network and chan

nel extension products give you a wide 
range of choices for builcling networks 

throughout your enterprise. 
So you can extend IBM channels 

,over long distances with virtually no 
performance loss. And connect them 

.L"'-LL.L'''''''-'-' of dissimilar processors and peripherals. 
Before management sends you packing for the 

suburbs and po:ints beyond, call us at 1-800-338-0122 
for a free consultation. We'll show you all the benefits 
of distributed information systems. Inclucling the 
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There's nothing like Kurzweil ICR systems to 
speed up text and graphics entry. Kurzweil 
systems scan and recognize any typeset or 
typewritten material with the highest 

accuracy and speed on the market 
at an affordable price. 

With a Kurzweil ICR system, 

everything from faxes and let
ters to bound books or stacks of 

documents can be quickly entered into your 
PC applications - freeing your operators for 
other tasks. 

Kurzweil sy-stem features include: 

• unsurpassed text formatting capabilities 

XEROX 
• text verification for poorly printed (draft dot matrix) 
documents • 400 dpi flatbed/angled bookedge pro

scanner • background operation • CALSI 
SGML compliance, plus custom 

output to Interleaf and Frame
Maker electronic publishing 
packages. 

So call us today. \\e'll get you 
to the top in a hurry. 

800-248-6550. 
Xerox Imaging 
Systems, Inc. 

The triumph of mind over paper. 

Kurzweil Scanning-.Sy-stems: 

One can never read too much. 

Copyright 1990 by Xerox Imaging Systems. Kurzweil is a trademark of Xerox Imaging Systems, Inc. All product names are the trademarks or registered trademarks of their respective holders. 
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SAS: Architecting 
An Open Strategy 
For the past six years, SAS Institute has quietly built a $1 00 million software 
architecture, and now it's telling the world. But can the company use its new
found flexibility to keep growing in the brave new world of pes and workstations? 
BY PAUL PINELLA 

Nashville's Grand Ole Opry 
House came alive last March as 
an excited audience of over 

3,000 fans gathered to witness the unveil
ing of a new country hit: the rollout of 
the new SAS System. Here in the land of 
Willie Nelson and Dolly Parton, loyal us
ers of the latest software from the SAS In
stitute Inc. of Cary, N.C., clapped their 
hands and stomped their feet at the ap
pearance of every added feature. A point 
and click, menu-driven interface. A new 
micro-to-mainframe link. SQL support. 
And more. 

Welcome to the kickoff session of the 
15th Annual SAS Users Group Interna
tional. If you want software religion, then 
the annual SUGI conference is a surefire 
way to get it. Few software companies in- . 
spire as much user loyalty as SAS. 

Yet this software power
house with 1989 revenues of 
$205 million and some 2,000 
employees has preferred the 
quiet life. Partly because its 
culture is more R&D than mar
keting minded, and partly be
cause the SAS System IS so 
huge that it defies easy catego
rization, SAS Institute practi
cally drifted unnoticed into its 
slot as the world's 10th largest 
software company and one of 
the nation's largest independ
ent software firms. 

veyor of 20 integrated products with 
over 125 built-in applications that are not 
just for statisticians anymore. With more 
than 2 million people in 88 countries us
ing the SAS System on a wide variety of 
platforms, SAS is obviously addressing 
the needs of a lot more than just the 
mathematically elite. And, as SAS man
agement likes to point out, the company's 
products really make up an integrated 
software system that can be used 
throughout an organization. 

A Mainframe Heritage 
SAS started out as a mainframe soft

ware company and still carefully nurtures 
its mainframe roots. The latest version 
of SAS, for example, breathes new life 
into mainframes by offering fancy new 
windows and drop-down menus in a way 

that few others suppliers have been able 
to accomplish on big iron. Indeed, the 
company estimates that half of all 3090 
mainframes in the United States and 
Canada are running the SAS System. 

By the early 1980s, SAS expanded its 
product coverage to include other popu
lar platforms, including Digital Equip
ment Corp. minicomputers and the IBM 
PC. Then it ran into a brick wall. With so 
many platforms to support, it couldn't af
ford to continually rewrite SAS for every 
hot new hardware platform. 

So in 1984, the company conceived a 
new structural design for its software that 
could easily adapt to changing hardware 
needs. With portability as a goal, the 
company explored rewriting the entire 
SAS System in the C language. The strat
egy made sense, but a problem arose 

when it was found that none 
of the commercial C compil
ers supported the IBM 370 
mainframe architecture. To 
remedy the situation, SAS de
cided to develop its own main
frame C compiler and ac
quired Lattice Inc.-a Lom
bard, Ill., compiler company 
for PCs-to support the ef
fort. Six years and $100 mil
lion later, SAS now has its Mul
tiVendor Architecture (MVA) 
in place to bring up SAS on a 
wide variety of systems. 
~'With 3 million lines of code 
in place, we must be doing 
something useful," deadpans 
Goodnight, president of SAS 
Institute. 

Customers seem to agree. 

But that anonymity may 
evaporate with the advent of 
release 6.06 and a new com
mitment to raising corporate 
visibility. Founded in 1976 by 
James Goodnight and John 
SaIl, SAS Institute has evolved 
from a publisher of data man
agement software for academ
ics and statisticians to a pur-

PROCTOR &: GAMBLE'S ESPOSITO: With customer input, 
the new SAS System offers improved mainframe performance. 

To stay in touch with user 
needs, SAS anually distributes 
a customer ballot in order to 
receive input on suggested 
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software changes. "We have a large say 
in the SAS ballot," says Thomas Esposito, 
senior systems analyst with The Procter 
& Gamble Co. of Cincinnati. When 
Procter & Gamble, a large worldwide 
user of SAS software, asked for certain ef
ficiency improvements in CPU time, SAS 
responded with changes in version 6.06. 
"I feel they have been very responsive to 
our needs," Esposito says. 

Datapro Research, a market research 
firm based in Delran, N.j., also monitors 
user satisfaction through an annual sur
vey. On a scale of one to 10, SAS users 
recently rated their satisfaction better 
than nine. "It's a very versatile system," 
says Herb Gepner, senior associate editor 
at Datapro. Gepner is especially im
pressed with recent moves at SAS to 
evolve its software as an IBM DB2 query 
tool and general purpose database man
agement language. "I don't think SAS 
would be as popular today if it were 
strictly dependent on its statIstical analy
sis capabilities. But with its ability to get 
into more of the day-to-day type of opera
tions and reporting, SAS is finding a 
whole new world opening up for them," 
Gepner says. 

Pharmaceutical Support 
Bill Rosen, senior systems analyst with 

Pfizer Inc.' s Central Research Division in 
Groton, Conn., points out another SAS 
strength-a virtual lock on the pharma
ceutical industry. Because SAS Institute 
was out early with a statistical package, 
many pharmaceutical companies, like 
New York City-based Pfizer, began to use 
it in the product submission process. At 

SAS' MULTIVENDOR ARCHITECTURE 
should allow SAS to be launched quickly on 
many platforms. 

Pfizer, Rosen uses SAS to quickly develop 
a wide range of end-user applications. 
"SAS has allowed me to develop proto
types and menu-driven systems very 
quickly," he says. "It is truly strategic 
applications software that does a whole 
lot more than just statistics." 

In a sense, the SAS System's breadth is 
both its strength and a weakness. Because 
it does so much-data entry, report writ
ing, statistical analysis, business plan
ning, project management, applications 
development, graphics-people unfamil
iar with the product have never grasped 
its purpose. "The definition of SAS has 
always met with some confusion," admits 
BarrettJoyner, director, u.S. marketing. 

Yet the problem that such outsiders 
have in classifying SAS doesn't seem to 
bother users. In fact, most seem happy 
to be able to pick and choose from among 
the modules in ways that suit them best. 
"It is like a Chinese restaurant," says Da
tapro's Gepner. "You have this main en
gine, the basic SAS System, and in there 
are some basic data management and sta
tistical-type products. In addition, you 
have all of these other options in graph-

For the Record 

ics, finance, operations and more." 
With MVA now a reality, the number 

of SAS flavors should multiply even 
faster. SAS is already available for the PC 
under MS-DOS and on various UNiX-based 
systems; a version for the Macintosh 
calledJMP was well received by the Apple 
community last year. The company is ag
gressively fulfilling a commitment to 
workstations by getting a point-and-click 
windowing version of SAS running this 
year on systems such as Data General 
Corp.'s AviioN workstations and IBM's 
RISC System/6000. A version of SAS for 
microcomptuers running os/2 Presenta
tion Manager was demonstrated at the 
company's recent user conference and 
should be shipped later this year. The 
company also says that work has started 
on a Microsoft Windows 3.0 version of 
the software. 

Some observers liken the SAS multi
platform approach to IBM's own Systems 
Application Architecture (SAA)-the dif
ference being that SAS has already begun 
to distribute its software, whereas much 
of SAA remains a statement of direction. 
Still, much work lies ahead in fully dis
tributing the massive SAS system to take 
advantage of evolving client/server rela
tionships on mainframes, minis and mi
crocomputers. SAS/Connect, a new mod
ule that allows PC users to access informa
tion in DB2, Digital and Oracle databases, 
is a step in this direction. 

Already, a few customers are building 
distributed systems that take advantage 
of the new SAS architecture. One such 
user is Richard LaValley, manager of op
erations analysis at MCI Telecommunica-

Over the years, SAS Institute has passed a number of significant milestones, including the following: 

1976 
Company is founded as a publisher of statistical software for main
frames 

1984 
Work begins on MultiVendor Architecture (MVA) to bring software 
portability to the SAS family. Entails rewriting the entire SAS family 
inC 
SAS software fully ported to the Digital VAX family 
Acquires the SYSTEM 2000 DBMS from Intel Corp. 

1986 
Nominated by Inc. magazine for the fifth year in a row as one of the 
fastest growing private companies in the United States 
Acquires Lattice Inc., a leading microcomputerC compiler vendor 
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1987 
Releases full implementation of SAS under MVA for IBM PCs 
Releases SAS for UNIX-based workstations from HP and Sun 
Participates with IBM in announcement of SAA 

1989 
Revenues reach $205.6 million, 21 % more than the previous year 
Introduces SAS/ACCESS software for use with major DBMS pack
ages 
Participates with IBM in rollouts of AD/Cycle 
Releases JMP software for the Macintosh 
Cited as a Top 10 company for working mothers in Working Mother 
magazine 
Full implementation of MVA appears in the SAS System versions 
6.03 and 6.06 
Signs a joint development agreement and a cooperative software 
program agreement with IBM 



tions, based in McLean, Va. The MCI 
Communications Corp. unit is using the 
SAS multiplatform approach to build a 
new decision support system for man
agement. "The reality is most companies 
have lots of different platforms," says 
LaValley. "But end users want the same 
touch and feel, no matter what machines 
they are on. SAS has done an excellent job 
in providing us with a mechanism to do 
that." 

A Bridge to the Future 
Another area where SAS seems well po

sitioned is in its relationships with strate
gic suppliers. Last year, for example, SAS 
joined forces with Digital for the an
nouncements of the VAX 9000, the VAX 
6000 and the RISC/ULTRIX machines. It 
also teamed up with database supplier 
Oracle Corp. of Belmont, Calif., when 
that company announced its Open Solu
tions Vendor program. 

But it is the company's ongoing part
nership with IBM that may pay the highest 
dividends in coming years. SAS partici
pated with IBM in the official launches of 
SAA and the AD/Cycle applications devel-

opment strategy. And earlier this year 
SAS broke with tradition by signing its 
first cooperative-selling agreement, a 
pact allowing IBM to sell the SAS System 
on Rs/6000s and ps/2s running AIX, 
IBM's version of UNIX. SAS also signed a 
joint development agreement with Big 
Blue, which will give SAS researchers 

D FEW SOFTWARE 
COMPANIES INSPIRE 
As MUCH USER 
LOYALTY As SASe 

early access to still-developing main
frame technologies, including vector and 
distributed processing. 

Despite its strengths, SAS isn't immune 
from competition. While its mainframe 
market appears virtually untouchable, 
the company's PC flank is vulnerable to 
fast-growing SPSS Inc., a Chicago-based 
company that parallels SAS in several 
ways. Both companies, for example, 
started out in a university environment. 
Both have evolved into vendors of pow
erful database management systems, 

both are privately held and both are run 
by strongly independent chief executive 
officers. Many analysts consider SPss the 
market leader in the micro environment. 

"The fact that these companies are pri
vate is quite unique in an industry where 
public companies tend to take leadership 
positions in the market," states Bernard 
Goldstein, director of Broadview Associ
ates of Fort Lee, N.J., an investment 
banking firm. Although that private 
status isn't likely to change anytime soon, 
Goldstein says that spss may be more will
ing to investigate going public in the fu
ture. "And that may provide them with 
yet another opportunity to do an end run 
around SAS," he says. 

Whatever ground SAS may have lost in 
the PC sector could be made up in the 
evolving workstation market, however. 
With MVA in place, several workstation 
versions ofsAS already being shipped and 
an os/2 package on the way, SAS seems 
poised to make the transition from a 
mainframe-oriented company to a dis
tributed software supplier-'-even if it 
does mean loosening its ties to IBM's pro
prietary systems. r:::::J 
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That's because this optical disk is part of a revolu
tionary product line--Delta Imaging SystemsTII--that 
allows business and government organizations to store 
and accurately reproduce ten's of thousands of forms, 
documents, color photos, and text files on each disk. 
Enhance our already proven Delta Imaging Systems by 
adding FormStorTII, to dramatically increase form 
storage through high compression and form subtrac
tion. These affordable, professional resolution image 
storage and retrieval systems work with your existing 

IBM PC-compatible hardware and will change the way 
you see records and forms management. Search and find 
the information you want when you need it. 

Best of all, your office's productivity will soar. No 
more lost files or wasted time. And your reduced costs for 
space and labor will be just as 
dramatic. For more inform a-~ 
tion call us at 800-966-3210 
or 703-486-1298. VAR and DeltaTech 
OEM inquiries welcome. corporation 

1111 Jefferson Davis Hwy., Ste. 801, Arlington, VA 22202 

IBM is a registered trademark of International Business Machines Corporation. 
Products engineered and developed by T.I.S., Teleimage Systems. 
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Purchasing Digital's full 
line of workstations and most 
popular Micro VAX™ products 
has never been easier , ~~;?:;E 

Just pick up your telephone and call 
our name: 1-800-DIGITAL. 

Our DECdirect™ team will help you 
every step of the way, with product, price 
and purchasing information. You'll reduce 
the time and paperwork of traditional 
purchasing, and deal directly with Digital 
while making your important workstation 
and Micro VAX purchases. 

13 ORDER WORK
STATIONS AT NEW, 
LOW PRICES. 

Call and choose from our 
convenient packaged work
stations. Or customize your 
own system over the phone. 

It's the easiest way to take advantage 
of our new, low prices on the much-in-de
mand VAXstation™ 3100 and DECstation TM 

3100. Plus our VAXstation™ 3520/3540 
products, and our DECstation™ 2100 and 
5000 family of products. Of course, our 
popular DEC station TM 200/300 series of 
PC's is also available. 

(] CALL TO ORDER POPULAR 
MICROVAX PRODUCTS. 

DECdirect is also your source for 
our most popular Micro V AXTM products, 
including our packaged Micro V AXTM 
3100 system and custom packages of 
MicroVAX™ 3300/3400 and VAXserver™ 
3300/3400 systems. 

And while you're shopping, you can 
also order Digital's supplies, software, 
terminals, servers, drives, communication 
options and much more, all with the same 
toll-free call. 

© Digital Equipment Corporation 1990. The DIGITAL logo, Digital has it now, DECdirect, VAXstation, VAXserver, DECstation and MicroVAX are trademarks of Digital Equipment Corporation. 



o FAST ORDERING, DIRECT 
FROM DIGITAL. 

DECdirect is the perfect complement 
to ordering from your Digital representa
tive or authorized distributot Your dis
counts will be automatically applied. Your 
purchase confirmation will be mailed the 
next day. And every price quoted is guaran
teed for 60 days, in writing at your request. 

We can even introduce you to our 
Electronic Store, our free on-line service 
that lets you browse and purchase from 
your desktop terminal or PC. It's another 
easy way to order our full workstation line, 
our packaged Micro VAX 3100 system, and 
much more. 
Ol COMPREHENSIVE PRODUCT 
INFORMATION. 

Throughout your purchasing process, 
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you can get the most up-to-date pricing 
and availability information, configuration 
data, and warranty and service details. 

All to help you make the most in
formed plJIchase possible. 

o FREE STARTER KIT. 
CallI-800-DIGITAL and mention 

code AAM. That's all it takes to place an or
der, request technical information, or get a 
free DEC direct starter kit including a sub-
scription to the DEC- D· · al 
direct catalog and the 101t 
Electronic Store Shop- 1~ 
per's Guide. nas 

DECdirect. It's the • 
easiest way to get our work- it 
station and Micro VAX nOw. 
products now. 
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NO RISK SUPRA TRIAL. 
Cincom's SUPRA® High Performance BLUE IN A WHOLE NEW LIGHT. 
Relational DBMS is now SAA compliant and MVS environments as well 

as VSE. It also runs on VAX™ and UNIX~ etter yet, it's the most powerful DBMS around. 

Because applications built using SUPRA are DB2 compatible, you can implement relational 

systems today using SUPRA in your existing environment and run with DB2later with

out conversion. So now you can go SAA without spending a blue million. Call today for 

more information. 

t"/';,\~;~',~,':r,:,~~.,, UPRA . \1!2':::fr,-
'~I>(; 

High Performance Relational DBMS 
800-543-3010/513-661-6000 Ohio/800-268-9279 Canada 

------EEClNCOM 
The Most Experienced DBMS Company In The World 

C> 1990 Cincom Systems, Inc. VAX is a trademark of Digital Equipment Corporation. UNIX is a registered trademark of AT&T Corporation. 
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SYSTEMS 
MIDRANGE COMPUTERS 

IBM's Proprietary 
Paradox 

Conventional wisdom holds that IBM's AS/400 cannot compete in a world of 
open systems and plug-and-play hardware and software. But new data from the 

1990 DATAMATION/Cowen & Co. survey suggest otherwise. 

T he midrange is dead. Proprietary 
systems are on the skids. Open sys
tems, powerful workstations, local 

area networks (LANS), UNIX-such things 
are the future. At least, that's what many 
of today's leading analysts conclude. 

So who can explain IBM's rollout of the 
As/400? It certainly doesn't seem to fit 
the populist mold. Here's a machine 
that's as solidly in the midrang-e and as 
proprietary as systems get. Its mtroduc
tion was timely as a new buggy design 
coming on the heels of Henry Ford's 
Model T production line. It's little won
der many industry observers view IBM's 
As/400 skeptically. 

As it turns out, the As/400 may be a 
box of surprises. Thriving is probably too 
strong a word. IBM's comments following 
its first-quarter 1990 results indicate that 
midrange sales didn't keep up with the 
pace set by the high-end and PC product 
lines. Still, the As/400 is alive, healthy 
and growing. 

A Respectable Market 
ADM Inc. of Cheshire, Conn., a consult

ing- firm specializing in IBM midrange ma
chmes, estimates the total market for the 
As/400 and related products at $10 bil
lion annually. If this revenue belonged 
to a separate company all its own, those 
numbers would make it the third largest 
U.S. IS supplier, behind IBM and Digital 
Equipment Corp. 

A recent survey of 2,756 DATAMA
TION readers conducted by New York 
City-based Cowen & Co. indicates that 
IBM's midrange line figures solidly in IS 
buying plans over the next two years. In
terviews with users, industry analysts and 
IBM officials substantiate the data. 

According to the Cowen data, of the 
829 respondents who indicated they 
were planning to purchase an As/400 

BY CHRIS SIVULA 

over the next two years, fully 473 of them 
(57%) were not replacing any existing 
systems. And 24, or about 3%, of the total 
purchases are replacing computers built 
by IBM'S competitors. Another 95, or 
about 11.5%, of the planned new pur
chases are replacing existing AS /400s. 

Still, it's impossible to get a definitive 
fix on the As/400's success. In late 1988, 
IBM announced that it had sold 25,000 
As/400s during the first quarter that the 
machine was available. No sales figures 
have been released since, and analysts' es
timates of the current installed base 
range widely-from 50,000 machines up 
to 150,000. 

Although more than half of the sur
veyed readers. are not intending to re
place existing systems, IBM positions the 
As/400 as the midrange successor to its 
System/36 and System/38. So, the con
ventional take on the As/400 is that sales 
will dry up once IBM finishes upgrading 
its existing customer base. That's the way 
Michael S. Swavely, president of the 
North American Division of Compaq 
Computer Corp., sees it. "My under
standing is that As/400 sales are already 
trailing off," he says. 

"They have System/36 and 38 re
placement business, where they got very 
quick acceptance in that base and moved 

Tomorrow's Midrange Forecast 

A dramatic shift is under way in IBM's midrange systems mix. Although the 4300 
still rules today in terms of installed systems, the AS/400 is projected to capture 

nearly 75% of IBM's midrange business over the next two years. 

% OF MIDRANGE SYSTEMS MIX (by installed value) 

1989 1990 
Already Installed 

Planned to be Installed 
in the Next 24 Months 

Source: 1990 DATAMATION/Cowen & Co. survey 
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many of those people very quickly. But 
they are not really getting into new ac
counts significantly," Swavely says. 

Beyond Upgrades 
Compaq recently introduced the Sys

temPRO, which it has positioned directly 
against midrange systems like the AS/ 
400. Still, few dispute the fact that the 
upgrade market is important to the AS/ 
400's future. According to the Cowen 
data, 211 of the machines that respon
dents plan to purchase-or a healthy 
25% of the total-will replace aging S/ 
3X machines. That's even conservative 
by IBM's reckoning. Fred Wiele, director 
of application business systems market
ing for IBM, believes the Cowen data un
derestimate both the number S/3X 
midrange systems being replaced by the 
As/400 and the number of competItors' 
systems. 

"Somewhere between 40 and 50% of 
our installations are migrations from our 
installed System 36s and 38s. So, that is 
not incidental. It's a source that's acceler
ating," Wiele says. 

Wiele declines to specify the number 
of As/400s that are replacing competi
tors' computers, but he says that the suc
cess rate is better than twice the 3% the 
Cowen data indicate. ADM puts the num
berat 13%. 

The Cowen data don't separate 
planned AS/400 purchases by the size of 
companies, but IBM estimates that some 

D THE LARGEST AS/400 
PASSED THE LIFETIME 
SALES PROJECTION IN 
THREE MONTHS. 

60% of the potential market for 
midrange multiuser computers is at small 
and intermediate-sized businesses. 
"Through the 1990s, that's a major mar
ket opportunity for us," says Wiele. 

The Users' Report 
Woodson & Bozeman Inc., a wholesale 

consumer electronics distributor in 
Memphis, represents both the small
business segment and companies migrat
ing from a competitor's machine to the 
As/400. Richard Murphy, vice president 
for data processing, figures he's one of 
IBM's smallest customers. His experience 
left him believing that IBM is takmg small 
accounts seriously. 

The company had been running its in
ventory control and accounting system 
on a Unisys Corp. B 1955 mainframe. Af
ter 10 years in operation, it needed to be 

42 DATAMATION-JULY 15. 1990 

Where the AS /400 Finds Favor 
IBM AS/400 installations span a wide range of industries. But among readers of 

DATAMATION, the manufacturing sector is by far the AS/400's 
biggest fan, both today and tomorrow. 
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replaced. The price Unisys offered to up
grade Woodson to one of its A series 
mainframes was out of reach, Murphy 
says. 

So, based on price alone, the company 
decided on an As/400 model B35. 
Murphy was nervous. "I'm like the typi
cal non-IBM user. You hear all these hor
ror stories-that IBM will walk in and 
promise you the moon and then, when it 
comes time to deliver, they won't de
liver." 

Keeping Promises 
But IBM delivered ahead of schedule, 

even arranging for two employees of a 
local software house familIar with the 
As/400 to step Murphy through the con
version. The system was up ahead of 
schedule. It handled the company's 
monthly and quarterly accounting and 
inventory routines during the first few 
weeks of operation, all without a hitch, 
according to Murphy. 

Although Woodson & Bozeman was at
tracted by IBM's favorable pricing, there 
is evidence to suggest there are fewer cus
tomers than IBM expected who are simi
larly willing to start out with low-cost sys
tems. One surprise to come out of the 
1990 Cowen data was a steep increase 
over 1989 in the average price of As/400 
systems that respondents plan to install, 
from $239,000 to $479,000. 

IBM has acknowledged the drift away 
from the low end. When analysts pointed 
out last year that sales in terms of raw 
numbers were disappointing, IBM coun
tered by claiming that because sales of 
high-end machines were better than ex
pected, Big Blue met its revenue projec
tions for the As/400 anyway. 

ADM has also tracked the trend. "The 
upper-end models are just going 
bonkers," says Dave Andrews, ADM's 
president. Based on numbers of units 

Source: 1990 DATAMATION/Cowen & Co. survey 

sold., the As/400 fell 40% below IBM's 
sales projections for 1989, according to 
Andrews. But, in terms of dollars, sales 
met projections because of success in the 
high end. "The larger models are ex
llceeding their wildest dreams. One 
IBMer told me that the model 70 (the larg
est AS/400) passed the lifetime sales 
projection in its first three months." 

ADM attributes that success to compa
nies downsizing to the As/400 from 
mainframe machines, a move that would 
require high-end AS/400s. ADM sent 
questionnaires to 100 large IS shops with 
annual budgets rangingfrom $16 million 
to $1.5 billion. Some 17% of those shops 
had already replaced mainframe applica
tions with AS/400s, and another 28% 
planned to do so over the next 18 
months. 

When One Is Not Enough 
Companies purchasing several, or 

even hundreds, of As/400s account for 
a large slice of survey respondents' 
midrange business. Averaged out, the 
number of planned purchases in the 
Cowen data equals roughly one new AS/ 
400 for every three respondents. Actual 
sales, however, are far from evenly dis
tributed. Just two of the respondents sur
veyed by Cowen account for 33% of the 
total number of planned purchases. One 
company, an East Coast retailer, is install
ing 122 AS/400s. The other, a West 
Coast grocery chain, has 200 of the ma
chines installed and is planning to add 
150 over the next two years. They aren't 
named here because the Cowen ques
tionnaires are considered confidential. 

The trend indicated by those two com
panies is real, however, says IBM's Wiele. 
"About a quarter of our volumes last year 
came from multiples, large multiple 
kinds of orders," Wiele says. "We see it 
continuing into 1990." 
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"Change IMS" is no longer synonymous with that 
system-down word-"IMSGEN." And "make a 
change" does not mean you have to suffer the 
performance degradation of IMS online change. 

DELTA IMS, from BMC Software, allows you to 
dynamically add, change or delete the data base 
and data communication elements of your IMS 
system without a moment's slowdown in opera
tions. User requests can be responded to in a 
matter of minutes, instead of days or weeks, and 
changes made through DELTA IMS are supported 
across all types of IMS restarts. 

From now on, when you hear "Change IMS," 
think "DELTA IMS®." 

BMC Software, Inc. 

DELTA IMS is available In three product levels, 
allowing you to select the product that will most 
enhance your IMS system's efficiency: 

Action/ 
Component 

Modify/Rename Terminals 
Modify/Rename LTERMs 
Modify Terminal Security 
Add/Modify Data Bases 
Add/Modify Programs 
Add/Modify Route Codes 
Add/Modify Transaction 

Codes 
Create/Delete Virtual 

Terminals 
Create/Delete Virtual 

LTERMs 
CreatelDelete Virtual 

Printers 

DELTA DELTA IMS 
DELTA IMS® VIRTUAL 

IMS® DC DB/DC TERMINAL 

• • • 
• • 
• • • • 
• 

• • • • • • 
• 
• 
• 
• 

For more information, or to begin a 30-Day-Plus 
Free Trial of any of the DELTA IMS® products, call 
BMC Software, Inc., toll free at 1 800841-2031, or 
FAX your request to: 713242-6523. 

rn~© P.O. Box 2002 Sugar Land, Texas 77487-2002 713240-8800 

SOFTWARE 
© 1990 BMC Software, Inc. All rights reserved. 

Internationally, contact one of BMC's wholly owned subsidiary offices in: 
Australia 
(61) 3 819 6733 
FAX: 
(61) 3 819 6758 
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(45) 44 682200 (44)27624622 (33) 1 48777777 (39) 2 48193850 (81) 3837·8651 (34) 16393062 
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The Deutsche Bundesbahn, West Ger
many's railway system, is another IBM 
customer buymg the AS/400 in multi
ples. The railway started off with IBM's 
System/36, installing 140 of them before 
the As/400 was announced, says Volker 
Kiene, chief of data processing. 

The transition wasn't entirely smooth, 
says Kiene. The railway had already be
gun building a payroll application on the 
36s. Porting the software to the As/400s 
was difficult. Working with IBM, it took a 
full year to port some 400,000 lines of 
code. 

The software problems haven't 
stopped the Bundesbahn from pushing 
ahead with plans for a network of AS/ 
400s. Some 600 will be installed by year's 
end. After two years, the full network of 
750 machines IS expected to be opera
tional. Once complete, the network will 
control the payroll of 240,000 employ
ees. 

Plans call for connecting the As/400s 
through a mainframe at the railway's 
headquarters in Frankfurt, using IBM's 
Systems Network Architecture (SNA). 
Eventually, the railway plans to add dis
patching systems to control assignment 
of engines and a fleet of trucks, plus an 
inventory system for spare parts used in 
maintenance of the tracks and rolling 
stock. 

At Canada Housing and Mortgage 
Corp., the IS staff took a similar track, 
starting to develop their office automa
tion and electronic mail system with a few 
S/36 machines and converting in the 
middle of development when the As/400 
became available. Now some 60 AS/ 
400s, ranging from model B20s to B60s, 
and more than 1,600 ps/2s link all 60 of-

D COMPANIES BUYING 
SEVERAL ASj400s 
ACCOUNT FOR A 
LARGE SLICE OF IBM'S 
MIDRANGE BUSINESS 

fices and 3,000 employees at the Ottawa
based government agency, which ad
ministers housing policy in Canada. Its 
offices include remote locations like 
Whitehorse in the Yukon Territory and 
Yellowknife in the Northwest Territo
rIes. 

Installing the nationwide system 
proved to be a difficult task, says Bill 
Rowe, director of technical planning and 
support. "When we got it, it was a new 
box, and it was new in Canada. So, we 
lived through every bit of trouble," 
Rowe says. With heavy assistance from 
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A Convert Confesses 

Mike Patano, MIS director at Southern Steam Inc. in Mobile, Ala., wasn't in the 
market for an As/400. Now, his company is something of a showcase for IBM's 

midrange machine. Southern Steam's system is featured in a video produced for Big 
Blue's sales staff. 

The transportation company had $1.5 million invested in its existing system-two 
Digital Equipment Corp. VAX computers running a ship'ping system via a network 
linking 25 offices across the nation. Converting to a dIfferent system didn't seem 
practical. 

Besides, in a position at another company, Patano had some bad experiences 
dealing with IBM. "I was no IBM lover," he says. And two consultants from Price 
Waterhouse, hired to make recommendations for increasing Southern Steam's com- ' 
puter capacity, said the costs of converting to a non-VAX system would prove prohibi
tive. 

"We had serious problems in 1988," Patano says. The existing system was running 
at capacity. Although the company was ready to take on new customers, IS couldn't 
handle the additional work load. By last fall, Southern Steam had all but purchased 
a new high-end VAX 6000 to resolve the problem. "DEC had a chance to sell us 
another computer. We were at the point of deciding," says Patano. "We wanted 
them [DigitalJ to tell us what to do." . 

Digital was scheduled to make its pitch to Southern Steam's board members last 
October. Then, two weeks before the meeting, IBM wangled a chance to make a rival 
presentation. "I don't know how they did it," Patano says, but IBM came to the 
meeting with a complete plan, including installation, training and promises of ongo
ing support and mamtenance. "Two weeks later, we were walking away from a $1.5 
million investment." 

By the first of the year, Southern Steam had converted to an AS/400 B60. Patano 
the skeptic is an evangelist now. "I no longer have to worry about whether I can 
deliver what I promised," he says. . 

A ship delayed in port costs the company up to $15,000 a day, he says. So far, IBM's 
service and support has been able to meet the company's demand for full-time avail
ability to prevent shipping delays caused by problems with the system. "Our vendors 
were always pointing fingers at each other in our old system." 

As a showcase, Patano thinks he might be getting special attention from IBM. But 
if Big Blue can deliver similar service and support consistently to other customers, 
"those guys are going to knock somebody's socks off," he says. 

IBM, the network was completed in De
cember. "It took us until this year to get 
things pretty well under control," he 
adds. 

"As you are installing a system this size, 
you sort of steam roll over the problems. 
When you come out of the tunnel at the 
end, you've got to deal with all of the de
bris that you've left lying around," Rowe 
says. "We had as many software problems 
as we could possibly have imagined we 
could have with the 400." 

Still, the $20 million system is viewed 
as a success. "Despite what the techni
cians and support staff have been 
through, users are pretty well uniformly 
delighted with the system," Rowe says. 
Employees, for example, were quick to 
shift from telephone calls to an electronic 
mail system on the As/400 to transfer 
data, messages and documents. 

An Open Debate 
It's difficult to say exactly what the suc

cess of the As/400 says about the move 
toward open systems. 

According to IBM's Wiele, the open sys
tems trend has probably been over
hyped. As/400 customers want the com
mercial applications, the integrated data-

base and the large pool of trained pro
grammers that just aren't currently avail
able in the UNIX world, he says. 

At Canada Mortgage and Housing, the 
proprietary nature of the As/400 isn't an 
issue because the agency isn't writing any 
custom code to run on the As/400 net
work. It's used strictly for packaged elec
tronic mail and office automation appli
cations. "Our applications run either on 
the mainframe or they run on PC LANs in 
the office. So, we're not tied to the AS/ 
400 any more than we're tied to the word 
processor," says Rowe. 

To rp.place about 50 S/36s used in its 
drug and pharmaceutical division, 
McKesson Corp., the San Francisco
based consumer products distributor, is 
evaluating both the As/400s and Tan
dem Computers Inc.'s CLX systems, an
other proprietary machine. The issue of 
open systems never came up, says Rick 
Sierra, manager of distributed systems 
for McKesson. Freedom from vendors 
can come at a cost: a shift in responsibility 
for support and maintenance from the 
vendor to the user. "We were more con
cerned about vendor support of the oper
ating system, rather than us supporting 
the operating system," he says. c:::::J 
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INFORMATION MISMANAGEMENT 
GOES RIGHT To THE BarroM LINE. 

The TIMS capabilities ofBASISplus™can save 
you money by maki11!f every employee more effuient. 
With today's information explosion, you need 
access to all types of critical information. Elec
tronic mail, electronic publishing, word process
ing, even DBMS have their place. 

But what they don't provide is integrated 
control of all your organization's information, 
including paper and electronic documents. In 
£let, they actually create the need for more infor
mation management. 

Too often, the difference between the sys
tem you have and the information you need 
is wasted time, wasted human resources, and 
wasted money. 

And what organization can afford waste? 

BASISplus puts all your organization's 
paperwork - including text, pictures, charts, 
tables, maps, line art and even handwritten notes 
- right at your fingertips for instant access when 

BASISpius is a trademark of Information Dimensions, Inc . 

you need it. It lets you search and retrieve any 
document in seconds simply by entering a single 
word, phrase or concept. 

How much is that kind of efficiency worth 
to your organization? 

For an organization of500 employees with an 
average annual salary of $30,000 spending only 
one hour per day searching for information, the 
payback from BASISplus is about ... two weeks. 

That's why over 1800 organizations world
wide are now managing their information 
better with BASISplus. It's not only a smart 
investment. Once you know the facts, it's an 
easy decision. 

To manage your information better, what 
you need first is more information ... about 
TIMS and BASISplus. Call Information 
Dimensions today at 1-800-DATA-MGT (in 

Ohio, 1-614-761- =-=- InformaJian 
7300 collect). ...~ Dimensrons 

a BATTELLE Subsidiary 

• 

• 

Register today for a FREE BASISpius seminar. Ottawa August 28 
September 11 
September 13 

Phoenix 
Charwtte 
Chicago 

September 18 
September 19 
September 25 

Portland June 19 Seattle August 16 Toronto 
Vancouver June 21 Columbus August 22 Orlando 
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Here. are 43 reasons why 
the new controller 

They all add up to one very important reason. The new IDEA Concert lets you integrate more hosts 

upstream and more devices downstream than any other controller on the market. IBM mainframes, IBM 

midrange systems, DEC VAXs, asynchronous hosts, coax, twinax and ASCII devices, you name it. All work in 

concert, so you can maximize your investments and increase productivity. The IDEA Concert Controller. And 

now, we'll let the numbers speak for themselves. 

1. Talks to IBM 370 class mainframes 7. Talks to multiple hosts (up to 4) 

2. Talks to IBM AS/400 midrange systems 8. Talks to a combination of different host types 

3. Talks to IBM System 3X midrange systems 9. Talks to· up to 56 coax devices 

4. Talks to DEC VAX systems 10. Talks to up to 42 twinax devices 

5. Talks to other asynchronous hosts 11. Talks to up to 80 LAN devices 

6. Talks to Unix hosts 12. Talks to IBM 3270-type displays 

IDEA Courier, Inc. ,ISIS West 14th Street, Tempe, AZ 85281, (602) 894-7000; IDEAssociates, Inc., 29 Dunham Road, Billerica, MA 01821, (508) 663-6878, FAX (508) 663-8851; European Headquarters (France) ,33-14-035-5858; 
AsialPacific (Hong Kong), 852-5-420172; United Kingdom, 44-81-390-5945; Canada, 416-676-9930. IBM, PC Support, Token Ring and InfoWindoware registered trademarks oflnternational Business Machines Corporation. AS/400 and 

NetView are trademarks of International Business Machines. IDE Associates and IDEA are registered with the U.S. Patent and Trademark Office by IDEAssociates, Inc. IDEA Concert is a trademarkofIDEAssociates, Inc. 
Courier and Servcom are registered trademarks of IDEA Courier, Inc. DEC, VAX, DEC LATand DECServerare trademarks ofDigital Equipment Corporation. Unix is a registered trademark of AT&T. 



,everyone's 
from ID.-....-.-. 

13. Talks to IBM 5250-type displays 

14. Talks to IBM Info Window displays 

15. Talks to IDEA 9000 terminals, printers 

16. Talks to IDEA 12000 series terminals 

17. Talks to IDEA 177, 197, 277 terminals 

18. Talks to DEC VTXXX terminals 

19. Talks to D ECServer 200/550 

20. Talks to IBM 3270-type printers 

21. Talks to IBM 5250-type printers 

22. Talks to IDEA 13000 series printers 

23. Talks to IDEA 244 series printers 

24. Talks to host-addressable PC printers 

25. Talks to local devices 

26. Talks to remote devices 

27. Talks to a PC emulating a twinax terminal 

28. Talks to a PC emulating a coax terminal 

• about 
Couner. 

33 .. Talks to IBM's AS/400 PC Support application 

34. Talks to synchronous modems 

35. Talks to SNAlSDLC environments 

36. Talks to SAA compatible devices 

37. Talks to IBM Net View 

38. Talks to host as multiple logical units 

39. Talks to IDEA Advanced Function Terminals 

40. Talks to coax multiplexers 

41. Talks to asynchronous multiplexers 

42. Talks to concurrent gateway and downstream 

physical units 

43. Talks to entire system through remote 

diagnostic capabilities 

44. Talk to IDEA. 1-800-528-1400 

29. Talks to a PC emulating an ASCII terminal 

IDEA 30. Talks to Token Ring networks 

31. Talks to DEC LAT networks 

32. Talks to X.25 networks The intelligence to communicate better. 

IDEA Courier IDEAssociates IDEA Servcom 
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A Sampling of Servers 
Most server products are characterized by high processor power and relatively low cost. 

COMPANY PRODUCT MODELS PRICE AVAILABILITY CIRCLE 
NUMBER 

Advanced Data Servers, a division of 
Extended Systems Inc_, Boise, Idaho 
Banyan Systems Inc., 
Westborough, Mass. 

CNS386 $21,995* all current Circle 102 

CNS486 31,395* 

Compaq Computer Corp., Houston 

386-240 $15,999 all current Circle 103 

386-420 19,999 

386-840 25,999 

486/25-120 13,999 

486/25-320 17,499 

486/25-650 20,499 

Digital Equipment Corp., Maynard, Mass. 

3100 $13,125 all current Circle 104 

316 10,215 

333 12,360 

Netframe Systems Inc., Sunnyvale, Calif. 

NF100 $22,500 all current Circle 105 

NF300 35,000 

NF400 45,000 

Sun Microsystems Inc., 
Mountain View, Calif. 

1-Plus $13,900 all current Circle 106 

330 28,900 

~ 
370 53,900 

470 59.900for SCSI 

470 74,900for1PI 

490 99,990 

40/25 27,900 current 

44/25 under 35,000 July 1990 

48/25 under 40,000 Sept. 1990 

Tricord Systems Inc., Minneapolis 

Zenith Data Systems Corp., Santa Clara 

200 $18.500 all current Circle 108 

300 21.000 

400 26,300 

500 34,000 

600 45,500 

150 $11,999 all current 

320 13.799 

*Base prices for Banyan eNS servers include the Vines 386 or 486 network operating system software_ Software is licensed per server, and server hardware is not sold separately_ 
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hard to classify as PCs, given their power 
and memory features. Machines from 
new start-up companies such as Net
frame Systems Inc. in Sunnyvale, Calif., 
can provide peak internal transfers at 
speeds comparable with many main
frames even though they are based on In
tel 386 and 486 microprocessors, offer 
full IBM PC compatibility and run Novell's 
NetWare and Microsoft's LAN Manager 
operating systems for PC LANs. 

J. Scott Haugdahl, senior technical 
consultant at Architecture Technology 
Corp. in Minneapolis, puts the Compaq 
SystemPRO into both the PC and mini 

D Now THE SERVER 
MARKET Is BEING 
DRIVEN By THE SHEER 
NUMBER OF PCS. 

categories: at its high end, it falls in the 
mini camp, at the low end in the PC arena. 
"SystemPRo has a dual personality, but 
at the high end, it is definitely a minicom
puter." And, he continues, "the exotic 
new machines like [the ones from] 
Netframe are not really PCs at all. They 
are a new, highly specialized category of 
minicomputer with high performance 
and high functionality. These servers are 
not made to [respond to] keystrokes from 
100 users, but to serve 100 PCs." 

Netframe introduced its first three 
products late last year (models NFl 00, 
300 and 400) and calls them "network 
mainframes." Although the company is 
a new name in the industry, it was started 
by a familiar face-Carl Amdahl, vice 
president and founder of Trilogy Ltd. 
Advanced Data Servers, a division of Ex
tended Systems Inc. of Boise, Idaho, and 
Minneapolis-based Tricord Systems Inc. 
are two other start-ups currently in the 
market. Established network systems 
vendors' Banyan Systems Inc., Sun Mi
crosystems Inc. and 3Com Corp. also of-
fer servers in this category. ' 

Features of Network Computers 
Forrester Research Inc., a consulting 

firm in Cambridge, Mass., calls these new 
machines, not surprisingly, "network 
computers." Compared with AT class 
PCs, these machines sport improved reli
ability through redundant power sup
plies, remote diagnostics and duplicate 
components; 'greater throughput; and 
mixed network support. The computers 
range in size and are priced from 
$20,000 to $100,000. 

Forrester says that the important crite
rion for servers in the future will not be 

MIPS-millions of instructions per sec
ond-but NIPS-network I/O per sec
ond. Faster I/O is a key capability for fu
ture network servers, or network com
puters, according to Forrester president 
George Colony. These servers will offer 
five to 25 times the file and processing 
throughput of PCs or minicomputers. 

Colony expects mini/mainframe ven
dors such as Digital Equipment Corp., 
Hewlett-Packard Co. and IBM to an
nounce network computers by early 
1991, while Kernochan at Yankee Group 
predicts that other PC companies will fol
low Compaq's lead and upgrade their of
ferings to stay in this market, as well. 

The larger-systems vendors are cur
rently trying to protect their installed 
base by selling customers on the idea of 
using their existing or upgraded mini/ 
mainframe as their network server when 
their existing PC server becomes over
loaded, says Kernochan. "That strategy 
is playing reasonably right now, but it is 
purely a defensive move by the vendors 
and is mainly being pitched to their in
stalled base to make sure that erosion of 
the low-end mini market doesn't become 
serious," he suggests. 

Kernochan also expects to see these 
vendors shifting to specialized servers, 
because, he says, "they also see the server 
and networking markets as the future." 

HP, for example, sees the server mar
ket and network computing as being in 
the process of a three-stage evolution in 
which minicomputers have a definite 
role, according to Duncan Campbell, 
marketing manager for HP's Colorado 
Networks Division in Fort Collins, Colo. 

The first stage, in which DOS servers 
work in a homogeneous environment to 
provide shared printers and files, is an es
tablished market-one "owned by Nov
ell," says Campbell. The second stage, 
which he sees as the current leading edge 
of the market, is where minicomputers 
will become popular as servers in re
sponse to a more heterogeneous environ
ment. "There will be a mix of DOS, UNIX, 
Macintosh workstations, a need for gra
phical user interfaces, the beginnings of 
client/server applications," he says. 

In the third stage, distributed comput
ing, networks will become enterprise
wide, and applications will be distributed 
across a variety of equipment on the 
large, dispersed networks from different 
vendors. 

Minis will be attractive in stage two be
cause of the increased need for central
ized database servers, network backup 
and other applications that require 
larger machines, says Campbell. PC serv-

COMMUNICATIONS 
NETWORKING 

ers will continue to exist, but will work 
with the mini server. Enterprisewide net
work management will become a strong 
requirement by stage three, he adds. 

However, HP's strategy for both stages 
two and three sound more like For
rester's description of network comput
ers than minis. "By being the developer 
of LM/X [LAN Manager/UNIX] for LAN 
Manager, we can get LAN Manager prod
ucts out pretty early for stage two," says 
Campbell. To prepare itself for stage 
three, HP will need a set of applications
programming interfaces (APIS) that can 
be used across a range of systems. It will 
also have to support the Network Basic 
Input/Output System (NetBIos), an API 
that activates network operations on IBM 
PCs and compatibles running under DOS. 
And it will have to support Named Pipes, 
a communications channel used in Mi
crosoft's LAN Manager, which provides 
a pathway for applications developers to 
use in writing distributed network appli
cations. 

While vendors continue to define their 
server strategies, users are trying to sort 
out what their servers should do, sayana
lysts. "Two main issues in this market re-

D MANY NEW SERVERS 
ARE HARD To CLASSIFY 
As PCS GIVEN THEIR 
POWER AND MEMORY. 

main to be sorted out," says Kernochan. 
"How much server is the user looking 
for, and what should it do-applications, 
communications, file service or all of 
those?" 

Fault Tolerant Hardware 
The Yankee Group feels that two im

portant criteria will emerge for server 
hardware: the communications perform
ance and a high degree of fault tolerance. 
Kernochan says Novell has been trying 
to make its Net Ware operating system 
software as fault tolerant as possible, but 
he adds that fault tolerance must be a 
hardware requirement, as well. 

"You need mirroring disks, symmetric 
multiprocessors, etc. Hardware is cheap 
enough now that these features are not 
prohibitive. None of the servers today 
meet these criteria. Netframe is probably 
the closest in fault tolerance, but it is just 
a start-up," says Kernochan. 

Despite the power in the new machines 
offered by these start-up companies, us
ers may be wary of a smaller company, 
Kernochan adds. Alza Corp., a Palo Alto
based pharmaceuticals company, is a case 
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" in point. Fred Knox, the firm's director 
of information systems, recently ac
quired 16 SystemPRos. 

"We looked at Netframe, but Compaq 
is not as large a departure from standard 
architecture as Netframe is. Also, you 
can't run the standard version of Net
Ware on Netframe; it has to be the 
Netframe version. And Netframe only 
supports Ethernet and Token Ring so 
far, and we have ARCnet cabling," says 
Knox. 

"But we are certainly aware of 
Netframe and some of the other new 
server companies and will be watching 
them. We may add some of those ma
chines after the companies are more es
tablished," says Knox. 

Knox is already planning to acquire 
more SystemPRos. He calls his strategy 
"buying futures." Some of the machines 
will replace the 30 older Compaq 
DeskPROs that have been used as file 
servers on his Novell network of 400-plus _ 
PCs at two separate sites (with a third site 
to be added soon). Others will be used in 
various server functions until required in 
the major conversion to network com
puting that Knox expects to occur within 
three to five years. 

"Our PC network is our primary com
puting resource. It will become our only 
computing resource in three to five 
years, as we move applications off of our 

DEC VAX and onto the network. By buy
ing these SystemPROs, we are looking 
ahead to the growth of our network. 
Some of the DeskPROs are OK now, but 
may not be in a year-the DeskPRO CPU 
may be big enough, but the I/O isn't good 
enough to give us the response time we 
need." 

D OUR PC NETWORK 
WILL BECOME OUR ONLY 
COMPUTING RESOURCE IN 
THREE To FIVE YEARS. 

Knox plans to phase out the VAX 6220 
minicomputer that now handles many of 
the firm's financial, human resource, in
ventory and other applications because it 
would be too slow and expensive to use 
as a file server. "We are better off with 
System PROs. If we could use the VAX as a 
database server, that might be attractive, 
but it is not clear that we could do it effi
ciently using NetWare for VMS, and it 
would be expensive. Specifically, he 
says, "NetWare for VMS for our size op
eration would run $19,000, plus about 
$50,000 worth of compilers, interfaces, 
programming, etc." 

In March, the company converted its 
Palo Alto site to NetWare 386, and it 
added its second site in Mountain View, 

"This is our new insider trading program." 
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Calif., in May. At press time, the third 
and smallest site in Vacaville, Calif., was 
on schedule for conversion in June. All 
three sites, which are connected via T1 
links, had been using Nestar networks. 

"With 650 employees and $92 million 
in revenues, the applications include a lit
tle bit of everything," says Knox. Most 
of that revenue comes from developing 
the technology for packaging and pro
ducing controlled-release drugs, which it 
licenses to the other drug manufacturers. 

Most of the existing PC network is for 
administrative applications, and systems 
in the research and development labs and 
in the manufacturing group are also on 
it. Shop floor control and other design/ 
manufacturing areas will be added as the 
network continues to become extended 
throughout the enterprise. 

The System PRO's EISA bus feature was 
attractive, as was its existing support of 
many standard interfaces. Netframe's 
proprietary bus architecture does not 
support some of these interfaces, Knox 
points out. Faced with the demands of 
companywide network computing, Knox 
is looking for machines that can perform 
as file servers, database servers, commu
nications servers-whatever his needs 
are as the network evolves. 

More Users, More Resources 
As this evolution to network comput

ing begins, companies will need to add 
more users to their networks and in
crease the resources offered to those us
ers. While the problem of sheer numbers 
of client workstations could be addressed 
by adding more pc-level servers to the 
network, users and analysts see these 
new, more powerful servers as a more 
economical alternative for the long term. 

But beyond the boom in sheer num
bers of PCs connected to LANs, a change 
in the way processing is performed over 
networks will fuel the move toward big
ger servers with faster input/output 
rates and more disk space. IS managers 
say that the same user needs for access 
that brought in renegade PCs and LANs 
several years ago are now driving the 
need to implement more sophisticated 
network applications. But because these 
application needs are enterprisewide, in
volve more company resources and re
quire more sophisticated programming, 
they can no longer be introduced by by
passing IS. As a result, new servers from 
both start-up and established vendors are 
expected to receive an easy welcome 
from users who need to upgrade over
stretched networks within the next three 
to five years. c:::J 



Transform your 3270 into a 
powerful sAAjeDA workstation. 

CL/SUPERSESSION exploits SM/CUA innovations for easier application integration 
so you can blend data from multiple applications without changing source code. 

Does your 3270 make you feel like the 
SAA/CVA parade is passing you by ... and that 
colorful pop-up windows, pulldown menus, 
and action bars are just names on a wish list? 

Candle's CL/SUPERSESSION® can change 
all that -. plus give you fast and flexible , 
application front -ending. Or even the ability 
to integrate old CICS or IMS applications into 
new DB2 ones. 

It's the only network productivity tool 
that can accomplish all this because it's the 
only one that's SAA/CVA-compliant. CL/ 
SUPERSESSION's handy pop-up windows 
simplify even the trickiest application inte
gration. And it supports your global network 
by letting you customize application front 

ends in different languages, including French, 
Italian, and German. You can also create Help 
screens in the appropriate language. 

CL/SUPERSESSION is backed by Candle's 
unique Network Service Center support - a 
team of specialists whose mission is to make 
your life easier by providing fast answers to 
your networking questions. 

CL/SUPERSESSION from Candle. Now every 
VfAM terminal on your network can have the zest 
of SAA/CVA with workstation-style productivity. 
For details, call us today at (800) 843-3970 and 
ask for Department 503D. 

tCandle® 
Copyright © 1989 Candle Corporation. 
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Other application development environments have 
only a distant resemblance to the power offered by Cognos' 
PowerHouse~ 

One reason is that PowerHouse tools are the latest in 
ease-of-use. For developers, their interface is menu-driven, so 
even the most complex applications get done faster. For end 

, users, PowerHouse reporting and analysis tools are graphical 
and windows-based, making them so powerful yet simple
why, even a CEO can use them. Which relieves MIS of the 
time-consuming burden of generating countless ad hoc reports. 

No wonder PowerHouse is the most widely installed 
application development environment on Hewlett-Packard. 
On Digital. On Data General, too. And now available for 
the AS/400. 

So try using some real tools, not toys, for application 
development. For more information, call 1-800-4-COGNOS. 
In Canada, call 1-800-267-2777. Circle 25 on Reader Card 

I"YV--~lftr® 
\...V\.II~~~ ;-

Real Tools. Not Toys. 

© 1990, Cognos. PowerHouse is a registered trademark of Cognos. 
All other trade names referenced are registered, trademarked or service marked by their respective manufacturers. 
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DfficeVlSion has a few limitations. 
I 

IBM promises to simplify business 
computing dramatically with its new 
OfficeVision systems. But if you follow 
that vision, you may not be as prepared 
for the future as you think. 

Hewlett-Packard has a better way. 

The HP NewWave Office system. It gives 
you all the functionality IBM OfficeVision 
claims to give you. And much more. 

Through our unique object-based tech
nology, HP NewWave Office lets all of your 
information resources work together. 
And gives users a consistent interface 
across mainframes, minis, workstations, 
and PCs. It also integrates information 
from all your applications, regardless of 
the vendor. Something IBM OfficeVision . 
can't deliver. 

HP NewWave Office system integrates all 
your existing MS-DOS~ applications. IBM 
OfficeVision doesn't. So, which system 
better protects your investment in DOS 
PCs and software? 

HP NewWave Office gives you industry
standard networking and lets you coexist 
with IBM.It runs on HP3000 systems, 
HP's UNIX~ system based computers, and 
the industry-standard OS/2 operating 
system. IBM OfficeVision runs only on 
IBM's proprietary OS/2 Extended Edition, 
OS/400, MVS, or VM. So, which system 
gives you more flexibility forthe future? 

To date, sixty companies are writing soft
ware for HP NewWave Office. According 
to IBM's advertising, eight are writing 
applications for IBM OfficeVision. So, 
which system gives your people a greater 
selection of software? 

Beyond all this, HP NewWave Office sys
tem gives your users the extraordinary new 
"agents" capability. Like a computerized 
staff, "agents" can learn to handle a wide 
range of sophisticated computing tasks, 
such as compiling and distributing sales 
forecasts. IBM OfficeVision has nothing 
comparable. So, which system is actually 
more visionary? To find out, call 1-800-
752-0900, Ext. 751L. 

There is a better way. 

rhOW HEWLETT 
a.:~ PACKARD 



ARE YOU 
STILLNETWORKING 

YOURPCsTHE 
OLD-FASHIONED W&? 

Protocol converters. 
Emulators. Bridges. Routers. 
Kludges on top of kludges, 
built on a layer of pure 
compromise. 

For years, that's been the 
only way to glue your PCs 
to all the different pieces of 
hardware and software in 
your company. But now 
there's a simpler, cleaner way 
to do the job. 
PC-NFS~ 
This one shrink-wrapped 

product is fully compatible 
with over 90 hardware plat
forms and operating systems. 
So you can connect your PCs 
to a huge variety of work
stations, minis, mainframes, 
and even supercomputers. 
And have direct transparent 
~ccess to all your comput
Ing resources. 

Best of all, with one 
technology holding things 
together, your network is 
a lot simpler to handle. 

Especially since it's held 
together by outONCTM/NFS ® 

technology. 
To find out more, just call 

1-800-334-7866, and talk with 
one of our PC-NFS experts. 
And we'll show you how to 
build a network. Without 
driving yourself over 
the edge. 

C+~!!!! 
© 1990 Sun Microsystems, Inc. ®Sun Microsystems, PC -NFS, NFS and the Sun logo are registered trademarks of Sun Microsystems, Inc. ONC is a trademark of Sun Microsystems, Inc. 
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MANAGEMENT 
PC PURCHASING 

What's Your Strategy 
For Buying pes? 
All those PCs in your company may now represent your largest technology 
asset. Should you continue to buy or should you lease? And what's to 
be done with all those older PCs? 
BY JANETTE MARTIN 

Buying personal computers can no 
longer be an uncoordinated exer
cise of helter-skelter purchases. 

Decisions about which PCs to invest in, 
whether to buy or lease, how to depreci
ate and what to do with older machines 
are increasingly vital to corporate tech
nology investment strategies. 

The purchasing strategies oflarge, ex
perienced organizations can be illustra
tive for companies refining or creating 
their own personal computer strategies. 
When PCs and PC software constitute a 
company's largest asset base in informa
tion technology, PC investments must be 

made with care. 
Large companies work out their in

vestment strategies in a variety of ways. 
For example, some companies form a 
technology committee that meets regu
larly to coordinate technical needs with 
market offerings, IS standards and tech
nology acquisition practices. The net ef
fect is to align PC acquisitions with corpo
rate goals. 

The PC Workstation Advisory Council 
at Rochester, N.Y.-based Eastman 
Kodak Co. is one such group. The coun
cil is made up of 12 people who represent 
Kodak's four business groups (Health, 

Chemical, Information and Imaging); its 
major functional areas (Administration, 
Finance and Corporate IS); and the tech
nical community. 

Kodak's PC Picture 
Joe Luppino, director of Personal 

Computing Services for Kodak, is a coun
cil member from the technical com
munity. "People from our business 
groups and functional units bring their 
PC needs to the meetings," he says. "Peo
ple from the technical community coor
dinate those needs with PC acquisition 
strategies.' , 
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Luppino's area oversees acquisition 
procedures for PCs and related services, 
such as networking and consulting. He 
manages a technical staff that provides 
high-level consulting within the com
pany and coordinates activities across 
platforms to ensure technical consis
tency. In a company with an installed 
base of some 30,000 PCs in the United 
States alone, that's a pretty tough order. 
. "We try to match business require
ments with the company's technical strat
egy when we produce a PC acquisi
tion strategy," Luppino says. For exam
ple, Kodak is acquiring 32-bit technol
ogy. If someone needs PCs, 32-bit ma
chines should be the order of the day. 
"We're also looking at cross-platform PC 
software," Luppino adds, "so we give 
preference to specific products like Mi
crosoft Word that can run on a PC or a 
Macintosh. " 

Weyerhaeuser Co., the paper and for
est products company headquartered in 
Federal Way, Wash., uses a different ap
proach. The company's information sys
tems are highly distributed, and autono
mous divisions have their own IS groups. 
Business units make their own decisions 
about what and when to buy. 

For help in making technology deci
sions, Weyerhaeuser's autonomous divi
sions turn to the company's Information 
Management Program. The program in
cludes a task force composed of IS and 
business unit managers. The task force 
oversees "improvement teams" for data 
management, technology management 
and information management. 

D IN MANY COMPANIES, 
PCs REPRESENT THE 
LARGEST INFORMATION 
TECHNOLOGY ASSET. 
The technology management im

provement team identifies technology 
problems and then seeks resolutions. 
The team tackles issues of PC investment 
choices. Resolutions are approved by the 
Information Management Program and 
recommended to the unit where the 
problem originated. 

Weyerhaeuser's Personal Computing 
Support Group publishes acquisitiol) rec
ommendations via "Weyerhaeuser Per
sonal Computing News," a newsletter 
that it sends to all of the group's clients 
throughout the company. "Through the 
newsletter we can keep our clients up to 
date on new developments and make rec
ommendations, such as to use 386 ma
chines," says Bette Stephens, the group's 
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MASS MUTUAL'S DABOUL: Wary of technology advances. he has most of the pes 
used byfield agents under leasing agreements. 

business manager. "Ultimately, clients 
are free to choose what they want." 
Stephens' group is active in holding fo
rums and technology-briefing seminars 
and in publishing evaluation results, all 
to make sure clients have as much infor
mation as possible when making PC pur
chasing decisions. 

Continental's Top-Level Approach 
Continental Corp. of New York City 

takes yet another tack. Technology in
vestment decisions are made in the office 
of the senior vice president of systems, 
where the staff is also involved in approv
ing projects for in-house clients. Even if 
a client has a platform in mind for a par
ticular project, the senior vice president's 
staff has the final responsibility for decid
ing which platform to use. 

Large PC users prefer to buy rather 
than lease, although leasing has its place 
in an overall PC investment strategy. Pe
ter Hill, senior vice president for 
BankAmerica Corp. Systems Engineer
ing (BASE) Telecommunications Services 
in Concord, Calif., explains his com
pany's technology investment plan: "We 
buy through a quantity agreement with 
IBM because we get a better discount that 
way. Because of the quantities we buy and 
our environments, it doesn't make sense 
for us to lease or rent machines. But we'll 
lease or rent if we want to tryout a new 
technology. " 

At Boston-based Massachusetts Mu
tual Life Insurance Co., about half of the 
company's 4,000 PCs are used in the 
home office. The other half are used by 
field agents, usually under leasing agree
ments. The home office assists field 

agents in choosing machines that con
form to companywide standards. Soft
ware supplied by the home office rein
forces the use of standard machines in 
the field. 

Peter Daboul, vice president of Infor
mation Systems Services at Mass Mutual 
says, "Historically, buying has worked 
out to be better than leasing for machines 
that we tend to keep over a period of four 
to five years. Leasing is attractive when 
you have technology changes; the down
side is the significant capital investment 
that's required." 

Continental's switch from buying to 
leasing was tied to the company's finan
cial strategy. Says Guckes, vice president 
of systems, "A few years ago, we had 
three- to four-year leases on equipment. 
The term of the lease was based on the 
life of the project the machines were as
signed to. Because of a change in finan
cial strategy and the realization that the 
PCs had longer lives than we originally 
thought, Continental began buying 
rather than leasing." 

Because of the negotiating agility of 
one of Guckes' colleagues, Continental 
has secured attractive purchase contracts 
and has even purchased leased equip
ment for a fraction of its book value. 

According to Guckes, IBM encourages ~ 
Continental to buy from dealers rather g 
than to buy direct. Kodak, too, purchases ~ 
most of its PC hardware and software ~ 
from dealers. ~ 

Weyerhaeuser has agreements with ~ 
vendors and dealers from whom the com- ~ 
pany can purchase or rent PCs. Although ; 
Weyerhaeuser divisions can choose their .g 
own equipment, all rentals, which are ~ 
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usually used for short-term projects, are 
arranged through Stephens' area. 

Kodak's Luppino says about 90% of 
the PCs used at the company are pur
chased. "We've done a number of studies 
and have found that for tax reasons and 
the best residual asset values it's advanta
geous to buy." Luppino suggests that PC 
purchases are a little like car purchases. 
"If you buy a Yugo you can't expect to 
have any residual value. But if you buy a 
Rolls Royce you're counting on having a 
high residual value." 

50 Ways To Leave Your PC 
Once equipment is purchased, the 

company must decide the depreciation 
terms. This decision is generalfy based on 
the length of the project for which the 
equipment will be used. On the average, 
PCs are depreciated anywhere from three 
to five years. However, depreciation 
terms can be much longer or shorter. 

BASE's Hill notes two exceptions in his 
company. "We expect that PCs net
worked for transaction processing will 
have much longer lives than those used 
in other applications. The depreciation 
may be up to seven or more years. And 
while we've been depreciating desktop 
workstations for spreadsheet, word
processing, or e-mail applications over 
four years, this year we're expensing 
them over one year because of technol
ogy changes." Many users are thinking 
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about shorter depreciation terms. 
Equipment that is fully depreciated 

and is either no longer needed or is re
placed by newer technology can be dealt 
with in a variety of ways. Indeed, there 
are many names for the practice of find
ing a second life for a pc. These include 
rolling over, redistribution, trickle 
down, cascade down, hand-me-down and 
fixed redeployment. 

Some companies warehouse used PCs 
until a request for them comes along. 
New users are either those who have 
been using lower-level technology or 
those who have not had a computer at 

D SOME COMPANIES 
WAREHOUSE OLD PCs 
UNTIL A REQUEST FOR 
THEM COMES ALONG. 

all. PCs that have been warehoused may 
be sold to a third party if no one in the 
company asks for them within a certain 
period of time. Companies that don't 
want the bother of warehousing can sell 
unused PCs immediately. 

One company was able to sell a large 
quantity of 286-based machines back to 
IBM, when Big Blue was pushing the com
pany in the direction of 386 machines. 
An international company that has its 
processing priorities focused on the 
United States moves older PCs to interna-

tional offices. 
Kodak's Luppino thinks his company 

will need to look at redistribution more 
closely in coming years. "As we need 
more speed and more memory, we'll 
have a much greater demand for replace
ments," he says. 

The Effects of OS/2 
A major concern for IS managers in

volved in planning their companies' PC 
investment strategies is the os/2 operat
ing system. Says Guckes, "Right now, 
Contmental doesn't have an application 
that requires os/2, but I can see the need 
on the horizon. When applications re
quire a certain response time, we'll need 
os/2's concurrency. That will mean a 
major platform change." 

Another Continental systems vice 
president, John Vande Creek, says the 
company is developing prototype os/2 
applications in areas such as image proc
essing and expert systems. "The os/2 in
vestment level is significant," says Vande 
Creek. "But if we get even a 2% gain in 
productivity, the investment will be 
worth it." 

Mass Mutual is also deciding whether 
to go with os/2. It's also trying to discern 
how the architecture might be rolled 
over in the most efficient, economical 
manner possible. Mass Mutual's Daboul 
explains how serious a decision os/2 is 
in light of the current investment in non
os/2 architecture. "We're talking about 
a fairly large piece of the budget in PCs, 
because a PC is an integrated component. 
You have to consider the fully bundled 
costs involved such as software, support, 
consulting, the controller port, the LAN 
administration and the chunk of the 
mainframe." Daboul estimates that, in 
the last five years, its investment in bun
dled workstations has been second only 
to its investment in mainframes. 

PC investment strategies cannot be 
hastily made. Daboul sums up how many 
of his colleagu~s feel about the tricky na
ture of investing in PCs. "The PC evolu
tion is moving faster now than it was five 
years ago. Because of os/2 and 386-to-
486 changes, your investment decisions 
tend to become obsolete faster. In order 
to minimize risk and protect your invest
ment, you may have to skip a generation 
of technology and make maximum use of 
the one you're heavily invested in. You 
hope you don't have to roll over the tech
nology just for the sake of rolling it 
over." c:::J 

Janette Martin is afreelance writer based in 
Lexington, Ky. 



A litde after 5 on just another 
work day in Northem California, some
thing happened. The quake. Buildings 
rocked and tumbled. Power lines 
twisted and fell. 

From Nob Hill to The Bay every
thlng stopped in shock and 
fear. Except some computers. 

Every site checked that 
was protected with an Exide 
Powerware®UPS kept operating 
without interruption. 
Computers, communications:n; 

complexes, medical equipment, even 
automatic tellers. 

Withirl hours Exide field service 
teams from all over the counnywereat 
the scene.Their main job proved to be 
helping customers whose competitive 
UPS systems failed. 

If your company doesn't have 
Powerware UPS protection, there's 
something you should keep in mind. 

It doesnt take a 
major disaster to 

disable your system 
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and interrupt your productivity. A 
squirrel ana power line, a guy on a back
hoe, or a thunderstorm cando the trick 
very nicely. 

Call or write for information on 
Powerware Systems. Fail-safe protec
tionforcomputersandsystemsranging 
from a single PC to the largest main
frames and networks in the world. 

Your building may go down. But 
your computer wont. 

£XIDE £LECTRONICS 
3201 Spring Forcst Rd., Raleigh, NC 27604, 1-800-554-3448 



CASE IsAnother Area 
You Shouldn't Wander IntoWthout 

An Experienced Guide. 
. More than one IS support services rated the best in the 
manager has gotten lost business. We show you how to get 
in the labyrinth of CASE results, then stay by your side to make 

\ .. implementation. sure that you do. 
That's why you need Index Over the years, that total-solution 

Technology-the world's most experi- approach has earned us the trust of our 
enced CASE provider-to show you customers. Including IBM, our biggest 
the way. As the developers of the customer of all. In fact, IBM has so much 
Excelerator® Series, we've helped tens confidence in us, it's purchasing an addi
of thousands of users around the world tional2250 copies of our Excelerator 
map out successful CASE solutions. products for its own use worldwide. 

What makes us different from the So it's no wonder that IBM is 
other CASE companies? Simple. At marketing our Excelerator Series as 
Index Technology, we don't just sell you part of its own AD / Cycle™ offering. Or 
a lot of flashy technology and then that IBM is relying on our advice in 
leave you in the dark. designing the Repository's information 

Instead, we give you everything model. Which means our customers 
you need to make your CASE effort never have to worry where their CASE 
succeed-including proven technology, investment will lead. 
adaptable products, and an array of The fact is, we have so much faith 

in our CASE solution, we encourage 
60-day product trials. We're the only 
CASE vendor who does. We think that 
says a lot about us-:..and even more 
about our competition. 

But don't take our word for it. Call 
us for details on actual CASE success 
stories,and find out what our customers 
have to say. Then try the same thing 
with our competitors. 

Once you do, we think 
you'll agree: It's safer going 
into CASE with someone who's been 
there many times before. 

Index Technology Corporation, 
One Main Street,Cambridge,MA02142, 
1-800-777 -8858. 

There's No Substitute For Experience. 
Excelerator is a registered trademark of Index Technology Corporation. IBM is a registered trademark and AD/Cycle is a trademark of International Business Machines Corporation. 
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MANAGEMENT 
CAREER DEVELOPMENT 

Learning to Cure 
Technical· Obsolescence 

A commitment by IS employees and their employers to ongoing 
education can help eradicate a lapse in professional development 

that often strikes professionals after the age of 40. 

I nformation systems professionals 
who work in one organization year 
after year doing energetic and valu

able work for their employers may be in . 
for a rude awakening. Dedication to a 
particular job that they do well may have 
led to a false sense of security. That secu
rity is summarily stripped away when a 
pink slip comes floating their way, mak
ing these workers the latest in a long list 
of victims of technical obsolescence. 

Technical obsolescence, which spells 
cancer for a career, is a serious and grow
ing problem afflicting IS professionals, 
particularly senior analysts and program
mers. The disease, which can stop a com
puter career dead in its tracks, strikes em
ployees whose technical knowledge 
hasn't kept up with the state of the art. 
These hapless employees, usually in their 
40s and 50s, are sidelined into marginal 
functions or given less important assign
ments. Sometimes, they're even laid off. 

IS professionals can cure this 
debilitating disease by taking charge of 
their own careers and pursuing ongoing 
learning programs. This is done in part
nership with enlightened management 
that encourages continued education 
and retraining. Age, after all, does not 
affect a person's ability to learn new 
tools, techniques and work approaches. 

Age, however, does appear to affect 
job performance. This was one of the ma
jor findings of research conducted in the 
1970s by Gene Dalton and Paul Thom-· 
pson on engineer obsolescence. Based on 
my own independent research toward a 
PhD dissertation, I found that this study 
generally applies to the IS profession. No 
other relevant research has been pub
lished to date. 

The Dalton and Thompson research 
showed performance evaluations falling 
after the age of 40. In the peak periods 

BY WILLIAM A. WOODARD 

between the ages of 31-35 and 36-40, 
performance hit nearly 60%. In real 
terms, that means engineers in those age 
brackets were judged to perform better 
than 60% of all the engineers who were 
rated. Performance then rapidly 
dropped off for each subsequent age 
bracket. (It is important to note that 
these are average ratings and they are not 
meant to reflect negatively on the many 
older engineers who receive top per
formance ratings until they retire.) 

If you compare these ratings to aver
age IS salary practices, the widening gap 
between performance and pay after the 
age of 40 becomes very apparent. To 
make this comparison, the same percent
age scale is used and applied in a similar 
fashion. So, the average IS employee 
in the 31-35 age bracket,say, would fall 
into the 50% salary range. And again in 
real terms, this would mean that the per
son would earn a salary that's better 
than 50% of all other IS personnel 

The Salary-Performance Gap 
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After 40, pay outdistances performance for the average 
information systems professional. 
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'Based on research by Gene Dalton and Paul Thompson 
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in the organization. 
Although performance decreases af

ter the age of 40, salary does not. In fact, 
the salary levels of older employees actu
ally go up slightly, even though their 
yearly increases diminish. The continued 
high salaries for lower performing peo
ple after age 40 is a cause for concern and 
raises other issues such as pay-for-per
formance and equity. This salary-per
formance gap graphically and dramati
cally illustrates the economic impact of 
technical obsolescence. 

Pay for Performance 
Are the organizations that have to pay 

the economic penalties ultimately re
sponsible for technical obsolescence? 
Are these same organizations suffering 
from organizational obsolescence which 
in turn spawns technical obsolescence? 

Modern management approaches such 
as those espoused by Peter Drucker ty'pi
cally make the organization responsIble 
for the well-being of its employees. I be
lieve, on the other hand, that an em
ployee takes quite a risk by trusting the 
organization in this regard. After all, the 
drive for customer satisfaction and profit 
in the immediate quarter places heavy 
demands on organizations-particularly 
on line managers. 

Some major companies have the re
sources and commitment to take care of 
an employee from entry to retirement. 
But only a handful of companies fall into 

D THE VIEW OF 
THE COMPANY As 
CARETAKER HAS 
To CHANGE. 

that category. One that does is IBM, 
whose "no layoff' policy forces it to ad
dress the issue of obsolescence. The com
pany has undertaken complete career re
training for large groups of its employees 
whose areas of expertise are no longer 
required due to changing market condi
tions. 

Most IS professionals, however, do not 
work for IBM or similar companies. Many 
work for government agencies or private 
IS user organizations that don't have life
time employment policies; nor do they 
have a day-to-day association with cur
rent technology and techniques. Thus, 
the view of the company as caretaker has 
to change. Employees must take control 
of their own careers. The company's role 
then becomes one of a partner, assisting 
the employee in career-long education 
and development. 
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Unfortunately, the concept of the 
adult learner is not well understood, even 
among employees themselves. For IS em
ployees vulnerable to technical obsoles
cence, the need to explore ongoing edu
cational opportunities is particularly cru
cial. Many IS professionals have to real
ize, perhaps for the first t.ime in their ca
reers, that doing the same thing for 15 
years has made them obsolete and over
priced. And as a result, they become can
didates for replacement or they fall vic
t.im to downsizing or other cost-cutting 
campaigns. 

Typical line managers are equally in 
the dark when it comes to adult educa
tion, which they tend to view as the do
main of the human resources depart
ment.. Managers themselves need to 
learn how adults learn, and they need to 
become aware of modern adult-learning 
principles. Such awareness helps ensure 
that their own practices are actually con
ducive to employee development. 

A Lesson in Learning 
Although there are many experts in 

the field, no single, unified view of adult 
education exists. There is, however, gen
eral agreement about the major charac
teristics of the adult as learner. One lead
ing authority, Malcolm Knowles, offers 
the following assumptions about the 
adult learner: 
• The adult learner sees himself as in
creasingly self directed. 
• The adult learner's experience is valu
able and should be taken advantage of by 
others. 
• The adult learner's readiness to learn 
develops from life tasks and problems. 
• The adult learner's orientation to 
learning is task centered. 
• The adult learner is motivated by in
ternal incentives. 

Adult-learning principles do a good 
job of involving the individual. They 
place a large burden on the organization, 
which must properly identify develop
ment requirements. The organization 
must also plan, design, conduct and 
evaluate effective development pro
grams, always bearing in mind the needs 
of the individual learner. 

Adult learning principles tend to con
sider the person as more of an independ
ent agent who must be supported by the 
organization. In essence, It'S the individ
ual, not the organization, who is respon
sible for his own training and learning. 

This responsibility means that career 
planning and education pursuits over a 
person's lifetime should be self directed. 
So, any deficiencies between current and 

desired proficiencies must be assessed 
and plans implemented to close the gap. 

In assuming this responsibility, indi
viduals must also make sure that their 
work tasks and assignments provide 
learning opportunities. It is not safe to 
assume that job assignments will auto
matically be done inJour best interest. 
Therefore, it's a goo idea to keep your 
eyes open for project assignments, which 
often provide the best opportunity for 
on-the-job and other forms of informal 
learning. 

Education does not have to mean sit
ting people down in a classroom, super-

D DOING THE SAME 
THING FOR 15 YEARS HAS 
MADE IS STAFF OBSOLETE 
AND OVERPRICED. 

vising them, lecturing them and hoping 
they get something out of it. Education 
can, and should, be conducted outside 
the classroom as well, via such means as . 
interactive videodisc or even satellite net
works. I would recommend that 75% or 
more of the educational effort be done 
outside the classroom. 

Enlightened companies will support 
self-directed career development be
cause it provides them with a more pro
ductive and stable work force. In the long 
run, it saves them money while saving 
their employees and their families from 
the trauma and disruptions associated 
with technical obsolescence. 

The solution to the salary-perform
ance gap then, is not to reduce salaries 
or eliminate IS employees after the age of 
40. Instead, the solution stems from en
suring their performance remains high. 
N evertheIess, the primary responsibility 
rests with the individual. It is my belief 
that a commitment to life-long learn
ing-on the part of both employer and 

. employee-is the only way to prevent 
technical obsolescence. Without such 
prevention, this career cancer will con
tinue to rob individual companies and in
dustry of the critical contribution that 
can be made by an aging work force. c::J 

A 21-year IS veteran, William Woodard is 
currently a PhD candidate working on his 
dissertation on the topic of technical 
obsolescence of computer professionals. 
Woodard is eastern region vice president of 
Computer Science Corp. 's Applied 
Technology Division in Falls Church, Va., 
which provides facilities management, 
software development, maintenance and 
support services including training. 
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Can you afford the. inefficiency of integrating your 
own system? Multiple user interfaces~ Conflicting dat~ 
fonnats, Separate islands of computing~Notanymbre. 
The~~days you need the 

powerto" sharetechnical·'infor-
mation easily. With .anyone. 
Anywgere .• ~t anytime. And 
youg~tit from Intergraph. 

Highestleyel,.of,ii1te~ 
grati~llin,theindustt,y. 
Intergraphgives.you, a highly 
i!ltegrat~d "wQrkflow.f~Qm 
co~cept'.t?\manufacturil1g.· 
U~ing the world 's,largest portfolio of integrated tech
nical'applications.Mechanical" electronics, ,arcl1itec
tural, utilities, GIS/mapping,and electronic publishing, 
to name a few. 

Ourindustry-standard systems- with an interactive 
graphical user interface-Jet you function in a truly 

IllulUyendQr(;1)vir091l1ent.Jjl1Igng.~I1gine~rt() 
engineer, depa~tmentto department, andda~base 
to database. In a single facility. Acrossacontinent. 

Or ar()und the world. 
, Extending yOUl' reach. 

If your company plans to 
do business in a worldwide 
. market, rememberIn~~rgraph. 
Other companies are ,'just 
beginning to talkabout 
integration. We've already 
deliy~red it. Callus today ... 
United'States: 800-826·3515. 

Canada: 403-250-6100. Or contact your Intergraph 
representative. 

Everywhere youJook. 
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Intergraph is a registeredtrademark and Evetyl\llere You Look is a seMcemark oflntergraph CorfXJration, Other brands and product nalnes are trademarks of their respective owners, Copyright 1990 Intergraph Corporation, 
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FRANCE 

APCRefugee 
Arises in Paris 
If adversity breeds strength, France's newest PC maker, Pekin Stone, 
promises to be a powerhouse. Its/founders won't give up their 
revolutionary vision born in Tiananmen Square. 

BY TREVOR HUGGINS 

T he Stone 800 and 700 series per
sonal computers may have seemed 
like ordinary IBM PC clones when 

they appeared on the shelves of French 
retailers this year, but the fact that they 
appeared at all is extraordinary. 

The odds against the machines ever 
seeing the light of day were eriormous. 
Not because of lack of venture capital, 
technological acumen or any other hur
dle known to plague young companies. 
No, the reason the products almost 
didn't make it was that the executives 
who produce the machines almost didn't 
survive last year's uprising in China. 

These clones-the 825C, an Intel 386-
based machine capable of running as fast 
as 25 megahertz, the 816sx (386 horse
power at 16MHZ), the 716D (a 286-based 
16MHz system) and the 712D (286-based, 
12MHz)-are the products of Wan Run
nan, Yin Ke and three other individuals 
who started Pekin Stone in Paris in No
vember 1989. Just five months earlier 
they fled China in the wake of the politi
cal demonstrations at Tiananmen Square 
that led to the deaths of hundreds of pro
testers-including some business associ
ates of Wan and Yin. 

Wan and a group of fellow engineers 
had left the safety of Chinese govern
ment-run institutions in 1984 to start 
their own company, Beijing Stone 
Group. Although still a communist state, 
the limited reforms made by Chinese 
leader Deng Xiaoping had paved the way 
for private enterprise-especially in key 
sectors such as computers, and Beijing 
Stone became the country's largest com
puter company, achieving $85 million in 
annual sales and employing 800 workers 
prior to the events of June 1989. 

The entrepreneurial spirit never left 
Wan, who surfaced in Paris last fall to 
start Pekin Stone with funds that he and 

others had managed to accumulate out
side China during brighter days at Bei
jing Stone Group. Wan serves as presi
dent and Yin as managing director of the 
new company, which they expect to 
reach $10 million in sales this year. 

The Movement of a Legend 
The start-up's slogan, "a legend passes 

over to the West," is really much more 
than a marketing pitch. It accurately sug
gests that Pekin Stone is doing business 
in much the same way that made Beijing 
Stone the success it was: applying engi
neering skills with a knack for winning 
contracts from big companies. Piloting 
the original operation in China in 1984 
was Wan, then 38, who had made a name 
for himself as a computer technician at 

the Chinese Academy of Sciences. Under 
his management, Beijing Stone Group 
quickly secured typewriter development 
contracts with Mitsui of Japan, and it 
branched into word processors. In each 
of the next three years sales tripled to 
reach $85 million. 

Wan & Co. opened offices in Australia, 
Hong Kong, Japan and San Francisco in 
search of markets in both the East and the 
West. Stone, a transliteration of the Chi
nese word meaning "moving in all direc
tions," was an apt name for the group. 

The dream lasted until the spring of 
1988. Wan and his colleagues threw their 
full support behind the prodemocracy 
demonstrators, joining in the speeches 
and the sit-down protests. When the 
shooting was over, the Chinese authori-

A FITTING BACKDROP: for Pekin Stone, where revolutionary vision triumphs over a 
repressive regime. 
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ties took over the company. 
Wan fled to the United States while 

four other executives followed a dissi
dents' trail that already had formed be
tween China and France. Wan later 
joined his colleagues in the French capi
tal, where they founded Pekin Stone. He 

. then spent the following months sealing 

o WHEN THE SHOOTING 
W AS OVER, THE CHINESE 
AUTHORITIES TOOK 
OVER THE COMPANY. 

distribution contracts with a Taiwanese 
PC supplier, which he declines to identify. 

The fledgling company's twin targets 
for its 386- and 286-based PCs are the 
French dealer network and, less conven
tionally, computer firms in Eastern 
Europe looking for suppliers of board
level systems. Stone is setting up a sales 
office in Prague. Willing customers have 
already been found in Czechoslovakia 
and Poland, and the company claims to 
have established contacts in East Ger
many, Hungary and the Soviet Union. A 

I ADVERTISING 
SALES OFFICES 

visit to Moscow is scheduled for July. 
Stone's moves couldn't be better timed: 
the Coordinating Committee for Multi
lateral Export Controls (Co Com) is eas
ing controls on East-West computer 
trade. 

Political Restraints 
As much as Pekin Stone would like to 

do business in the United States, that's 
unlikely to happen through conventional 
means. The reason is more political than 
financial. The most likely partner for a 
U.S. venture-North American Stone, 
an independent company set up long ago 
in San Francisco to market Beijing 
Stone's products-still maintains some 
export-import business with the Chinese
based Stone Group and therefore cannot 
easily do business with the dissidents. 

Its former distributor may not be Pe
kin Stone's only access to the U.S. mar
ket, though. Yin claims that two U.S. 
computer manufacturers are negotiating 
to buy stakes in Pekin Stone. The com
pany, he adds, is holding similar talks 
with two Taiwanese electronics firms. 
Yin declines to identify either the U.S. 

or the Taiwanese companies. 
Either investment would be risky: the 

immediate benefit would only be a piece 
of a company with just 11 full-time em
ployees. But such an investment would 
have to be long term. And in the long 
term the dividends could be high
particularly if Pekin Stone's leaders are 
allowed to return to China and set up 
shop once again. 

Such a return clearly is in the dreams 
of Yin. Wan and others. "The change 
will happen," Yin says, speaking of 
democratic political reform. "It's a ques
tion of time and opportunity." What the 
likes of Deng fail to realize, he says, is that 
true economic reform is impossible with
out political reform. 

"The crisis of last year was a result of 
the economic reform of the past 10 
years," Yin says. "It produced some dra
matic contradictions, and the same 
causes will have the same effects in the 
future." c:::J 

Trevor Huggins is a freelance writer based 
in Paris who writes frequently for 
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MARKETING 

OPPORTUNI1Y! 

DATAMATION 
Announces The 

Product/Services 
Mart 

A simple, cost-efficient 
way to make a BIG 

impact on 
nearly 1,QQQ,QQQ 

information processin~ 
professionals 

WITH DOCUMENTED 
BUYING POWER! 

Contact John King 
Product/Services Mart 

Manager at 
(617) 558-4355 for 

rates, specifications and 
more information. 

rf"~~~~ ((; ",'I) "l -.:. 
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IMPROVE YOUR 
PC-MAINFRAME 

COMMUNICATIONS 
Use Across The Boards@ in 
your application programs to 

handle communication through: 
° 3278/9 emulator cards 

°SDLC/Bisync cards 0 Protocol 
converters ° LAN gateways ° Now 

with support for Windows 3.01 

FREE 30-DA Y TRIAL 

cfSOFfWARE - 800-366-8756 
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I E~;;;;.;;;;:;m BUY • SELL • LEASE • NEW • USED 
PERIPHEULS • SYSTEMS ' UPGRADES 

I;~I RECONDITIONED 
I tQ COMPUTER EQUIPMENT 

.-BOO-ICE-BUYS Whatever your Equipment needs are ... 
Call us today whether you are buying. 

"'D~Dn~D selilng,,trading. leasing or consignments· 
~ ~ ~ With 14 years In the trade -ICE, Ltd. does 

• it all. Ali our equipment comes with a 30 
t. Data GI'Ilf'ral day unconditional guarantee. 

5 U N 

apollo 

PCIATIPSl 

VVANTED 
EXCESS ANO OBSOLETE 
COMPUTER EQUIPMENT 
$ TOP CASH PAID $ 
• Call today for quote • 

1-800-ICE-BUYS 
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"Per advertising dollar, 
DATAMATION has been 
one of our clients' top 
publications for delivering 
qualified prospects. " 

Mark Evans, Partner 
Bricker-Evans-Loomis 
Santa Clara, CA 

For nearly a decade, Bricker-Evans-Loomis, a marketing communications 
company based in Santa Clara, California has been developing and manag
ing advertising campaigns for a vast base of high-tech clients. According to 
partner Mark Evans, it's their job to ensure that major Silicon Valley com
panies like Tymnet~and Tektronix get the cost-effective results they de
mand from their advertising. 

"Our selections for media advertising play a major role in finding 
prospects-cost-effectively-for our clients. Per. advertising dollar, 
DATAMATION has been one of our clients' top publications for deliver
ing qualified prospects. Even when it comes to communications, 
DATAMATION delivers higher quality leads than some publications ac
tually specializing in communications." 

"Publications come and go, and media schedules change. However, by be
ing the best read magazine and offering the lowest cost per qualified pro
spect, DATAMATION remains a core publication in most of my media 
schedules.' , 

More and more, DATAMATION is the publication helping agencies help 
their clients. To take advantage of DATAMATION's cost-effective reach, 
call Don Fagan, Publisher/Vice President, at (617) 964-3030 or your local 
DATAMATION sales representative. 

I I 

DATAMATION. 
FOR M"N"GE~S OF INFORMATION TECHNOLOGY WORLDWIDE 

Cahners Publishing Company 
275 Washington Street 

Newton, MA 02158 
(617) 964-3030 



BRG provides 
accurate, timely strategic 
planning information for 

tec~1nology vendors. We offer 
a wide range of market research 

and custom consulting services in: 

NETWORKING • INTEGRATION & MANAGE
MENT STRATEGIES • TELECOMMUNICATIONS 

• ISDN • OSI •. CLIENT/SERVER COMPUTING • DIST
RIBUTED DATABASES • MISSION CRITICAL APPLICATIONS 

• SYSTEMS INTEGRATION • VERTICAL MARKETS 

For more information contact: 
Business Research Group 
The Cahners Building 
275 Washington Street 
Newton, MA 02158-1630, USA 
617-964-6204, Fax 617-558-4506 



A USER'S CHALLENGE: 

The director of computer 
operations at one of the 
nation's best-known on

line service companies had 
a serious problem last Fall. 

He had production
crippling paging problems, 

. degrading response times 
on 1,000 3270 PCs, and a 

mandate to update five 
mainstream applications. 

. He had enough budget to 
upgrade his Systeml3090 
Model 200 to a 300E, but 

was still $75aOOO short 
of his needs. His quick 

solution: STORI9000 central 
and expanded memory 

from Cambex. He replaced 
and doubled original memory 

with Cambex STORI9000 
memory and had his 
answers: no paging 

problems; 3270s that fly; 
development going full 

blast. Once it's installed, 
users don't think about 
Cambex memory. They 

only think about the 
opportunities it gives 

them. Ask your Cambex 
sales representative for 
more information about 

this customer. 

II/HAVE 
TO FREE 

$750,000 
FROM MY 

DATACENTER 
BUDGET 
NOW ... " 
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CAMBEX 
TO THE 
RESCUE. 
Cambex gives you fast, 
invisible solutions to your 
System/3090 mainframe 
cost and productivity 
problems. Our STOR19000 
central and expanded 
storage systems are used in 
over 100· System/3090 data 
centers to free up budgets 
and throughput quickly, 
reliably and transparently: 
Install it, then forget it -
that's the Cambex way. Sign 
up for The Cambex Challenge 
and find out why: we'll install 
one board for one week 
free so you can try before 
you buy. 

Cambe)( 
Cambex Corporation 
360 Second Avenue 
Waltham, MA 02154 
617-890-6000 
800-325-5565 
Fax 617-890-2899 
Telex 92-3336 



I NEW PRODUCTS 

\ SOFTWARE \ 

Windows 3.0 Arrives With New 
Local Area Network Support 
Microsoft has given the graphical user interface for DOS pes 
a face-lift and has streamlined its operation. 

BY MIKE RICCIUTI 

WINDOWS 3.0 INCLUDES the Program Manager, a part of a new user shell, that lets users 
run Windows and non-Windows applications. 

M icrosoft Corp. has introduced 
Windows 3.0, the latest version of 

the company's graphical user interface. 
for Dos-based microcomputers. The new 
version is the most radical redesign of 
Windows to date and includes many 
improvements over previous releases, in
cluding better memory management and 
built-in local area network (LAN) support. 
Windows 3.0 merges both Windows 286 
and Windows 386 into one product that 
automatically senses what system proces
sor is being used. 

The company says it developed the 
new version to look and feel more like its 
os/2 Presentation Manager for consis
tency in applications written for both DOS 
and os/2. Microsoft says it used the 
80286-based PC with 1 megabyte of inter
nal memory as the design point for the 
new product, making Windows 3.0 acces
sible to the majority ofpcs in use today. 

The redesign adds a new user shell and 
three new applications, replacing the 

MS-DOS Manager function of previous 
Windows versions. Included in the shell 
is Program Manager, a component that 
represents user programs and systems 
functions as icons that can be custom ar
ranged by users. Windows 3.0 will also 
run non-Windows applications-tradi
tional DOS programs-from icons in the 
Windows shell. File manager, a second 
shell component, uses a file tree direc
tory to display file names and details. It 
also lets users "drag and drop" any file 
to and from any disk drive, including a 
file server. Control Panel, the third shell 
component, allows users to customize 
their Windows look, with a variety of 
screen colors and backgrounds. 

Microsoft has also improved Windows' 
memory management software, allowing 
Windows applications to run faster in less 
memory space. The program takes ad
vantage of the protected mode on Intel 
80286 and 80386 microprocessors to 
break the 640-kilobyte internal memory 

barrier. Windows can now access up to 
16 megabytes of memory on 286 systems 
and up to 48MB of memory on 386 sys
tems. Windows 3.0 manages memory 
automatically on applications written for 
Windows. 

The company says the memory man
agement improvements in version 3.0 
make it ideal for network applications. 
The program includes device drivers for 
a wide range of network software, includ
ing Microsoft Networks, LAN Manager, 
IBM LAN Server, Novell NetWare 2.10 
and later, Novell NetWare 386 and Ban
yan VINES 4.0. New network drivers will 
be provided as they become available 
through Microsoft's new Driver Library 
Disk Service. The drivers let users con
nect and disconnect to networks without 
leaving the Windows shell. 

Through Windows Setup program, 
network administrators can store multi
ple workstation configurations in a single 
Windows directory on a server instead of 
having to maintain a separate copy of 
Windows for each user's system. After 
loading the network software, all net
work access and interaction can take 
place from within Windows. Print Man
ager, another shell function, lets users 
view the status of their print jobs and 
view all files in a network printer's queue 
in addition to their own. 

Windows 3.0 is available now for $149. 
Minimum configuration is a 286-based 
PC with 640KB of random access memory 
and MS-DOS 3.0 or later. A Microsoft Li
cense Pak is also available for networked 
and multiuser systems at $125 per copy. 
Users of previous Windows versions may 
obtain upgrades for $50. MICROSOFT 
CORP., Redmond, Wash. 
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An Alternative DOS 

Digital Research Inc. of Monterey, 
Calif., has introduced DR DOS 5.0, a new 
version of its single-user DOS operating 
system that provides a graphical user in
terface, advanced memory management 
and file transfer capabilities. 

The new version of DR DOS is execut
able from read only or random access 
memory and runs all applications sup
ported by Microsoft Corp.'s MS-DOS, says 
Digital Research. In addition, it contains 
ViewMAX, a common user access-compli
ant graphical user interface. A menu
driven installation and setup program 
with built-in, context-sensitive help 
screens is provided. 
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I NEW PRODUCTS 

DR DOS PROVIDES an automatic 
installation and reconfiguration menu with 
on-line help. 

The company says a new feature called 
MemoryMAx allows DR DOS 5.0 to reside 
in as little as 20 kilobytes of standard or 
conventional memory on 386 and 486 
machines (as well as on 286 microproces
sors based on Chips and Technologies 
Inc.'s NEAT chip set). Also included is 
FileLINK, a utility that facilitates high
speed transfer of files between systems 
over standard serial cables. Historically, 
Digital Research has sold DR DOS to origi
nal equipment manufacturers (OEMs), 
and it will continue to do so. However, 
in a departure from the past, the com
pany will also sell DR DOS 5.0 directly to 
users for $199. DIGITAL RESEARCH INC., 
Monterey, Calif. 
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Project Management 
Gets Graphic 
Project Software and Development Inc. 
(PSDI), has announced QUICKNET Profes
sional release 2.0, a graphical version of 
the company's project management soft
ware. The program is designed for gov
ernment agencies, systems integrators 
and aerospace/defense companies that 
need planning and scheduling software. 

The new version of QUICKNET offers a 
drawing board feature that lets users 
sketch out project schedules. PSDI says a 
new windowing system eases navigation 
among screens and menus. 

QUICKNET offers connectivity between 
IBM PCs, ps/2s and compatibles; popular 
local area networks; and Digital Equip
ment Corp.'s VAX computer line. The 
new version can exchange data with 
PSDI's mainframe and minicomputer
based project management systems as 
well as with PSDI's UNIX-based APECS 
8000 project management program. 
Available now, QUICKNET Professional 
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2.0 is priced at $2,500 for a stand-alone 
DOS copy, $8,600 for a four-user LAN 
package, $18,900 for a four-user VAX 
package and $4,725 for a stand-alone 
VAX package. PROJECT SOFTWARE AND 
DEVELOPMENT INC., Cambridge, Mass. 

DB2 Performance 
To the MAX 

Circle 152 

ACCUMAX FOR DB2'S help facility offers 
field-level help, hints and pop-up windows to 
eliminate guesswork and interpretation. 

Legent Corp. has introduced AccuMAX, 
which the company says is the 'first DB2 
performance manager with direct inter
faces to the MVS mainframe operating en
vironment and the DB2 database manage
ment system. 

The company says that by replacing 
IBM's Instrument Facility Interface with 
its own direct interfaces, AccuMAX offers 
real-time monitoring of DB2. AccuMAX 
keeps track of both application and sub
system activity and displays current as 
well as historical information on line. It 
also complies with IBM's Common User 
Access design standards, such as screen 
auto-refresh, function-key-driven dis
plays, helpful hints and pop-up windows. 

Other features include concurrent 
monitoring of multiple DB2 subsystems 
without changing system parameters or 
leaving the system and a trace application 
that lets users start or stop DB2 traces. 
AccuMAX is available now and is priced 
from $8,750, depending on CPU size. 
LEGENT CORP., Vienna, Va. 
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A Reflection on the Mac 

Walker Richer & Quinn Inc. has released 
Reflection 2 for the Macintosh, a pro
gram that emulates Digital Equipment 
Corp.:'s VT120 terminals. The product 
joins the company's VT120 emulation 
software for IBM PCs. 

REFLECTION 2 PLUS offers VT120 
emulation for Macintosh users. 

Walker Richer & Quinn says that, by 
offering emulation software for both 
types of microcomputer, it gives com
panies the option of standardizing on one 
emulation product, guaranteeing a com
mon command language and common 
file protocol. 

The new program features error
checking file transfer, a graphical user in
terface and multitasking capability. The 
software also provides emulation of Digi
tal VT220, VTl 02 and VT52 terminals for 
connections to Digital's VAXs and other 
hosts. The company says all emulations 
on the Mac appear exactly as they do on 
the actual terminals. Reflection 2 is avail
able now for $249. WALKER RICHER & 
QUINN INC., Seattle. 
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I SYSTEMS 

High-Tek X-Terminals 

THREE NEW TEKTRONIX X-terminals 
offer dual parallel processing with both a 
Motorola and a TI microprocessor. 

Tektronix Inc. has announced three 
color X-terminals. The company is call
ing its second-generation, color X Sta
tion family the TekXpress. The xp25, 



xp27 and xp29 models are small foot
print X-terminals capable of parallel 
processing, operating with both a Mo
torola 68030 and a Texas Instruments 
34020 microprocessor. 

The new X-terminals feature 
Tektronix's TekColor Management Sys
tem, a method of color selection, editing 
and screen-to-printer color matching. In 
addition, each TekXpress terminal sup
ports networking standards such as 
DECnet and Ethernet with Transmission 
Control Protocol/Internet Protocol 
(TCP/IP). 

Tektronix says the terminals come 
standard with 3 megabytes of memory 
expandable to 13MB, and they support 
the new release of the X Windows soft
ware standard XII. 4 from the X Consor
tium, the nonprofit group that monitors 
X-terminal software. TekXpress termi
nals provide a Motif-like, menu-driven 
interface that, Tektronix claims, makes 
system setup easier. The three new mod
els, which will be available later this 
month, support up to 256 colors and 
come with a three-year warranty. Prices 
for the TekXpress are $3,995 for the 
xp25, a 14-inch model with 1,152x900 
pixel resolution; $4,995 for the xp27, a 
19-inch model with the same resolution; 
and $5,995 for the xp29, a 19-inch model 
with 1,290 x 1,024 resolution. TEK
TRONIX INC., Beaverton, Ore. 

NCR Offers Five 
X-Terminals 
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NCR Corp.'s Engineering and Manufac
turing division has unveiled five new net
working X-terminals, three color and 
two gray-scale monochrome models. A 
Motorola Inc. 68020 chip handles the X
server control, while a TI 34010 micro
processor handles the graphic processes 
such as frame buffer management and 
drawing operations on NCR's new X
Stations. NCR claims this is different from 
other dual-processing X-terminals, 
which it says typically allow a TI chip to 
handle the X-server control. 

NCR's XL14C isa 14-inchcolormodel 
with 800 x 600 pixel resolution and 512 
kilobytes of random access memory. 
Sporting 1,024 X 768 color resolution 
and 1 megabyte of RAM are the 17 -inch 
XL17C and the 19-inch XLI9C. Mono
chrome models are the 15-inch XLI5, 
with 1,024 x 800 resolution and the 19-
inch XL 19 with 1,280 x 1,024 resolu
tion. Pricing for the NCR X-Stations 

ranges from $3,000 to $6,000. NCR CORP. 
ENClNEERING AND MANUFACTURING DI-
VISION, Orlando, Fla. 
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Wang Unveils a Speedy 
386-Based PC 

The PC 380/33C, a 33-megahertz PC 
based on Intel Corp.'s 80386 microproc
essor, has been introduced by Wang 
Laboratories Inc. The new PC-the com
pany's fastest 386 machine-is being po
sitioned as a local area network fileser
ver, a multiuser UNIX server or a techni
cal workstation. 
~ unique feature of the PC 380/33C is 

its ability to copy the Basic Input/Output 
System (BIOS) and video programs from 
read only to random access memory for 
faster system access and speedier opera
tion. 

A basic configuration includes 1 mega
byte of internal memory, expandable to 
16MB; a 64-kilobyte cache memory; one 

1"f:0r!1 
AT 33 MEGAHERTZ, the PC 380/33C is the 
fastest of Wang's 80386-based PCs.· 

parallel and two serial ports; a 1.2MB or 
1.44MB disk drive; and a keyboard. Avail
able now, the system is priced from 
$5,995. WANG LABORATORIES INC., Low
ell, Mass. 
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ADDED 
PROTECTION 

'. A complete, u~;radable UPs~~us'::':F.,!;;,.:'~I'~\:i';. 
.. +~Unbalanced~:;+ 'no'nlin~al{ loalfhan'dling~ "~:'<:, :~:. (:.,,~::~.:~~; 
··-t'~llibt;ak~r~'i~d·i~put·iiit~~~!~I'~:~t~~d~~~·!) . ;:;: 
+ Compact, accessiblecabinetry:.·:' 
+ .Ouiet, friendly 'operation' 
+ Compatible with mainframe, midrang~, 

mini computers 
+ 8 models ranging from 15-150 kVA 
+ Unconditional full-year warranty 
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IBM Delivers CICSIESAV3 

Candle First to SupportCICSIESA 

IBM Ships IMS 3.1 

OMEGAMON~ Supports 
IMS 3.1 . 

The best way to keep your name in the 
headlines is to do something remarkable 
... over and over again. 

At Candle Corporation, that feat is called 
"IBM currency" - keeping pace with each 
new IBM release in every environment. 

Matching IBM stride for stride is a 
costly undertaking. That's why many of 
our competitors are reluctant to support 
new releases until the market is well
populated. But at Candle, we've always 

. had a soft spot for pioneers - especially 
those data centers that can't wait six 
months for today's breakthroughs. 

Our commitment begins with enormous 
R&D expenditures, but that's only part 
of the story. We've also assembled teams 

IBM Releases VM/XASP2~1 

- ... .. . ... .. ....: d· . Immediate· 
Candle. prov

VM
1 esrx·. ASP2.1 

Sllpport for .. . -

of specialists in every environment -
professionals who tap the full potential of 
the latest IBM technologies. 

Candle's quest for currency also carries 
over to technical support and education. 
Whether it's in a classroom or on the 
phone, our people are specially trained to 
provide up-to-the-minute answers about 
new IBM releases and the Candle products 
that support them. 

At Candle, we believe in making head
lines, not excuses. For the current news, 
contact your Candle account representative 
today or call (800) 843-3970 and ask 
for Department 603D. .• dl 

,Can e® 
Copyright © 1990 Candle Corporation. 
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I NEW PRODUCTS 

Mini-VAX 
With Mighty Power 
Digital Equipment Corp. has introduced 
the VAX 4000 model 300, a mini-VAX that 
provides the power and performance of 
a midrange computer in a system the size 
of a two-drawer file cabinet. The new 
VAX is available in both server and 
timeshare models. 

THE VAX 4000 MODEL 300 offers users the 
power and performance of a midrange 
system in a smaller, less expensive package. 

The VAX 4000 model 300's system 
memory is expandable from 32 mega
bytes to 128MB. The system can handle 
up to 28 storage devices, including a 
newly announced 381 MB half-height 
hard disk. System performance has been 
increased to more than twice the speed 
ofa vAx-ll/780. 

The VAXserver 4000 model 300 can 
connect to Apple Macintoshes, IBM ps/2s 
running os/2, Compaq Computer Corp. 
PCs, Sun Microsystems Inc. UNIX work
stations and Digital's VMS and ULTRIX 
workstations. Dual processor models are 
also available. Prices begin at $79,000 for 
server models and $114,000 for 
timeshare models. DIGITAL EQUIPMENT 
CORP., Maynard, Mass. 

Apollo Launches 
Workstation Line 
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Apollo Computer Inc., a subsidiary of 
Hewlett-Packard Co., has introduced the 
9000 series 400 line of workstations and 

servers. The new line supports both HP's 
Domain/os operating system and 
HP-UX, HP's version of UNIX. The com
pany says it is the first workstation line 
based on the Motorola 68040 microproc
essor for processing speeds up to 26 mil
lion instructions per second (MIPS). The 
new systems integrate HP's new VRX fam
ily of graphics systems for graphics per
formance of up to 1 million 3-D vectors 
per second. 

The HP Apollo 9000 models. 425t/ 
400t offer up to 20MIPS performance, 8 
to 64 megabytes of internal memory, up 
to 400MB of internal mass storage and up 
to 4.6 gigabytes of external mass storage. 
Prices begin at $6,990. 

Running up to 26MIPS are the models 
433s/400s. They offer up to 128MB of 
internal memory, up to 1.2GB of internal 
mass storage and 4.6GB of external mass 
storage. They are priced from $13,990. 
Also offered by HP Apollo are the models 
433s/400s servers, with prices beginning 
at $12,990. APOLLO COMPUTER INC., 
Chelmsford, Mass. 
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I COMMUNICATIONS I 

Ethernet Terminal Server 
Offers 16 Channels 

Lantronix has introduced the ETS-16, a 
16-port terminal server for Ethernet lo
cal area networks. The company says that 
the product is priced lower and is also 
smaller than comparable units produced 
by Digital Equipment Corp (DEC). 

The ETS-16 supports systems conform
ing to the Transmission Control Proto
col/Internet Protocol (TCP lIP) and Local 
Area Transport standards. The ETS-16 
comes with an interface to Ethernet nets. 

Lantronix says the ETS-16 allows users 
to connect more lines at a lower cost than 
its ETS-8 eight terminal server. The com
pany says both models are about one
eighth the size of DEC's units. Available 
now, the ETS-16 is priced at $2,495. LAN
TRONIX, Laguna Hills, Calif. 
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-'" Easy diagnosti~su~ing>comD1on. logic: ·softwa·r~.·. 
-. . Experienced technical support24 hours a day . 
- Responsive company service coast-to-coast 
- High-efficiency protection for every load 

Circle 36 on Reader Card DATAMATION-JULY 15, 1990 89 





I NEW PRODUCTS 

Flex Plex 
Codex Corp. has introduced the 3600 Se
ries Communications Platform, a flexible 
transmission device that provides both 
analog and digital communications. The 
product replaces Codex's 2600 line of 
leased-line modems. 

Codex says the 3600 combines digital 
and analog transmission services at 
speeds of up to 24 kilobits per serond for 
analog and up to 56Kbps for digital com
munications. Users can add either digital 
or analog ports through plug-in modules. 
The platform supports four-wir~ analog 
leased line, two- and four-wire analog 
switched services, digital leased lines and 
digital switched services. ' 

Prices for the 3600 series range from 
$2,500 to $6,500. The platform with 
analog features is available now. Digital 
options will be available in the fourth 
quarter. CODEX CORP., Mansfield, Mass. 
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Ethernet Connector 
Added By Cisco 

Hayes V-series Smartmodem 9600 fast 
turnaround protocol for 9.6Kbps and 
19.2Kbps transmission speeds. The mo
dem also supports the V.22bis protocol 
at 2.4Kbps, the V.23 protocol at 1.2kbps, 
the V.22 and the V.21 protocols. 

The modem also supports the X.32 
protocol for packet-switched networks. 
When used with software, such as Hayes 
Smartrom III, the ULTRA 96 allows up to 
four simultaneous connections over one 
transmission link. Available now, the UL
TRA 96 is priced at $1,199. HAYES MICRO
COMPUTER PRODUCTS INC., Norcross, 
Ga. 
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I PERIPHERALS ,I 

C-Tech Offers New, 
Low-Profile Printer Line 
Six new dot-matrix printers have been in
troduced by C-Tech Electronics Inc. The 
printers offer a new low-profile design 

offers 
a new straight-through paperfeed design for 
fewer paper jams and easier setup. 

and faster print speeds than earlier mod
els. 

The C-240 and the wide carriage C-
245 printers are 9-pin models that fea
ture built-in serial and parallel interfaces. 
The printers rome with a 19.25-kilobyte 
buffer and IBM ProPrinter XL and Epson 
Fx-800/1000 emulation. Available now, 
the C-240 is priced at $449 and the C-245 
at $559. 

For higher resolution, C-Tech offers 
the C-51 0 for $639 and the wide-carriage 

C~ro~~emsIoc.h~un~~dilieMu~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
tiport Ethernet Connector (MEC), a six-
port Ethernet connector card for the 
company's AGS + router/bridge chassis. 
The card allows the AGS + to support up 
to 28 Ethernet local area network con
nections. 

The MEC provides a high-speed com
munications path for Ethernet-to-Eth
ernet local area networks or from Eth
ernet to Fiber Distributed Data Interface 
(FDDI) systems. Data is transmitted at 
rates up to 20,000 packets per second. 
Used in conjunction with Cisco's FDDI in
terface card, the MEC allows the AGS + to 
support connections between an FDDI 
ring and more than 20 Ethernet net
works. 

The MEC is priced at $6,000 for two 
Ethernet ports, $9,500 for four ports and 
$12,000 for a six-port model. CISCO SYS
TEMS INC., Menlo Park, Calif. 

Hayes Offers New 
ULTRA 96 Modem 
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Hayes Microcomputer Products Inc. has 
announced that its ULTRA Smartmodem 
96, introduced in Britain earlier this 
year, is now available in North America. 
The ULTRA 96 conforms to the V.32 pro
tocol for 9.6 kilobits per second (Kbps) 
data transmission and the V.42bis proto
col for data compression. 

The ULTRA 96 is rompatible with the 

NEW 
BALANCEDPOWER 
·PLUST:·.LJPS r~'}~~ ~ 

,,:/ i"" , ,{ 

"c'\, <'<> ~~'.~ ~:j 

.·.·The~u~1if ~~~~~'~·elipe~lin~Ii!I1':.~. ". 
' d.,signing an'~:lna~~t.lcturing'bett~ir~ps:.' ",':,; 
" Get your 'FREE poWer ~acket.lt gives you' ' " 
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I NEWPRODUCTS 

C-515 for $749. Both feature 24-pin 
print heads and 28KB buffers, as well as 
serial and parallel ports. The printers will 
be available in the third quarter. 

On the high end, C-Tech offers the C-
610 +, which is priced at $799 and is 
available now. The printer features a 24-
pin print head and a unique straight
through paper feed that the company 
says reduces paper jams. The C-645 fea
tures a 28-pin print head for superior 
print quality in high-volume applica
tions. The C-645 also includes straight
through paper handling and is priced at 
$1,395. It is available now. C-TECH ELEC
TRONICS INC., Irvine, Calif. 

Circle 164 

Emulation Keyboard 
From Key Tronic 
Key Tronic Corp. has released the KB 
3270 PLUS, a 122-key keyboard that the 
company says is fully compatible with 
every terminal emulation software pack
age on the market for DOS computers. 

The keyboard includes setup software 
for standard emulation packages and a 
program for customizing keyboard 
setup. The keyboard also includes 8 kilo
bytes of random access memory for key
board drivers, eliminating the need to 
keep them on the host computer. 

The 3270 PLUS is plug-compatible with 
the IBM PC, XT, AT and the ps/2, with an 
optional adapter. English, French, Ger
man and Swedish versions of the key
board are available. The keyboard is 
priced at $349 and is available now. KEY 
TRONIC CORP., Spokane, Wash. 

Panasonic Offers 
PostScript Printer 

Circle 165 

Panasonic Communications & Systems 
Co. has announced the Kx-P4455 laser 
printer, featuring PostScript and Hewl
ett-Packard language compatibility and 
resolution of up to 300 dots per inch. 

The printer offers speeds of up to 11 
pages per minute and up to 36 fonts in 
PostScript mode and 26 in HP mode. Us
ers can add additional fonts via optional 
font cards. All print functions can be se
lected on a front-panel liquid crystal dis
play (LCD) screen. 

Standard interfaces include a parallel, 
serial and AppleTalk port. Two mega
bytes of memory, expandable to 4MB, are 
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THE PANASONIC KX-P4455 offers 
PostScript compatibility and 11 pages per 
minute for under $3,500. 

standard. The printer is available now 
for $3,495. PANASONIC COMMUNICA
TIONS & SYSTEMS CO., Seacaucus, N.J. 

Circle 166 

/SRIEFS< 

Logic Works Inc., of Princeton, N.j., has 
released a Windows 3.0-compatible ver
sion of Erwin, its graphical database de
sign tool. The new version is priced at 
$795. . 

Circle 167 

New York-based LANSystems Inc. has 
upgraded its LANspace 2.0 memory ex
tender to work with Novell's NETx Shell 
and IPX drivers for NetWare. The pro
gram is priced at $495. 

Circle 168 

Goal Systems International Inc. of Co
lumbus, Ohio, has announced release 2.3 
of INSIGHT for DB2. The DB2 perform
ance monitor is priced at $32,500. 

Circle 169 

Sun Microsystems Inc., based in Moun
tain View, Calif., has announced that its 
xview toolkit has been ported to Digital 
Equipment Corp.'s VAX/VMS. Available 
in the third quarter, the toolkit will be 
priced around $ ~ ,000. 

Circle 170 

Mountain View, Calif.-based SynOptics 
Communications Inc. has released a 
thin coaxial cable .module for its La
tisNet 3000 wiring concentrator. The 
module is priced at $1,795. 

Circle 171 

An all-in-one communications program 
for PC communications, pCANYWHERE 
IV/LAN, has been announced by Dy
namic Microprocessor Associates Inc. 
of Huntington, N.Y. Priced at $495, the 
software connects PCs to LANs, to other 
PCs, or to workstations. 

Circle 172 

Boston Business Computing Ltd., based 
in Andover, Mass., has ported its VMS 
emulation software to Digital's 
DECstation 5000 line of ULTRIX-based 
workstations. The product is priced at 
$995. 

Circle 173 
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SR. SOFfW ARE 
DEVELOPERS 

& SYSTEMS ARCHITECTS 
Let's Get Right To The Point 

Central Point Soft
ware has become the 
world leader in PC Util
ity Software by pro
viding our tal
ented staff 
with a 
stimulat-
ing environ
ment that has 
enabled them 
to produce 
such highly ac
claimed prod
ucts as PC 
ToolsTM. Our 
aggressive ex
pansion plans 

- have created a 
substantial 
number of im
mediate open
ings for skilled 
professionals 
to develop our 
next genera
tion of soft
ware based on 
the new GUI in
terface for Win
dows and Pres
entation Man
ager. 

We are seeking 
professionals 
capable of tak-
ing con,ceptual ideas 
and implementing' 
them into products. 
You'll be challenged 
to develop superior 
MS-DOS and/or WIN
DOW software in a 

professional C, Assem
bler and/or C++ envi
ronment. Requires a 

BS or MSCS, EE or 
equivalent devel

opment expe
rience, 
and signifi

can t expertise 
in product de
velopment in an 
MS-DOS envi
ronment. 

Located just 
minutes from 
downtown 
Portland, in the 
beautiful and 
affordable Pa
cific North
west, we offer 
exceptionalop
portunities for 
professional 
and personal 
growth in a cas
ual work envi
ronment. Mail 
or Fax your res
ume to Central 
Point Soft
ware, 15220 
N.W. Green
brier Pkwy., 
#200, Beaver
ton, OR 97006. 

(503)690-2221 FAX. 
For questions, call Bob 
Clay COLLECT at 
(503)690-2217 . Equal 
Opportunity Em
ployer. Principals 
only, please. 

Central Point Softwarelw'" 
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Career Oooon1lut1Illntnes 

I I 

DATAMATIlON® 

1990 Editorial Calendar 
and Planning Guide 

Issue Recruitment 
Date Deadline Editorial Emphasis 

Aug,1 July 13 • Artificial Intell~gence 
• Networking-Evaluation 

Aug, 15 July 27 • MRP II 
• Satellite Communications 

Sept. 1 Aug. 13 • Cooperative Processing 
• Word Processing 

East Coast: Janet O. Penn (201) 228-8610 
West Coast: Nancy Olbers (603) 436-7565 
National: Roberta Renard (201) 228-8602 

CUT LOOSE, TAKE OFF 
As a data processing professional. YOll have choices. You can 
travel the well-worn path Of cut loose and take off in a newer. 
more rewarding direction, CIBER'S direction" ,Where opponuni
ties to gnl\V and develop are yours for the asking. 

Founded in 1974. CIBER proVides quality data processing con
sulting services to a variety of clients. As a CIBER consultant. 
you will use your skills in a wide rJnge of industries. gaining the 
kind of exposure that is so important to professional growth. A 
competitive salary. comprehensive insurance plan. tuition reim
bursement. relocalion assistance, and CIBER's tax-deferred 401K 
Savings Plan are among the rewards that ClllER offers, 

CIBER services IBM mainframe, mini, and microcomputer 
accounts, as well as TANDEM, STRATUS, HI', UNIX, and C shops, 
We seek well-rounded data processing profeSSionals at a 
Programmer, Programmer/Analyst or SystemS/Analyst level with 
al least two years current technical experience, including expo
sure to founh generation languages relational databases, soft
ware packages, and leading edge technology, 

If you are the talented professional we are looking for, we can 
re-direct you to a challenging position in any of the cities where 
we are located, Take the first step on a new and rewarding 
career path" ,CALL, MAIL, or FAX us a copy of your resume and 
salary requirements today, 

CORPORATE OFFICE - DENVER 
1200 17th Street, Suite 2700 

Denver, CO 80202 
1-800-669-0401 FAX: (303) 572-6405 



Software & Systems Professionals 

The Wi • g System 
Needs Your Vision 

Make the right career move and you could be on your way to a level of involvement and chal
lenge that few companies can match. Where you have access to the most powerlul tools and 
technologies available for systems engineering and integration. Where you'll be free to apply 
your vision of systems technologies for tomorrow. 
That's the kind of potential you can expect when you join the winning system of GE Aero
space Military & Data Systems Operations. Whether you choose our facility in Valley Forge, 
PA, a suburb of Philadelphia, or our offices in metropolitan Washington, DC, you'll thrive in 
an atmosphere that welcomes initiative and ingenuity ... and rewards it And you'll be 
instrumental in developing and maintaining the systems that America must have. Opportuni-

. ties exist for these professionals with 3-5 years of experience: 

Valley Forse, PA 
Communications Systems Engineers 
Systems architecture; requirements analysis and definition; design and development of RF 
analog or digitaJ communication systems. 
Artificial Intelligence Specialists 
Knowledge-based systems technology to include representation methods and structures; sys
tems architecture; non-monotonic, spatial, temporal, plausible and Case-based reasoning; 
natural language processing and image understanding; Sun, Symbolics and VAX environ
ments using ART, KEE, LISP and C. 

Valley Forge & Washin~on, DC 
Software Quality Assurance Professionals 
Large application software and systems projects; C, Ada, relational databases, CASE. Positions 
offer training in SQA and software development methodologies and advanced languagesl 
tools. In Valley Forge only, we have opportunities available for professionals experienced 
with DoD-STD-2167/2167A12168. 
Systems Programmers 
Install, implement and test IBM VM or MVS/XA systems using CICS, VTAM and DB2. 
Programming, Software & Systems Analysts 
IDMSI ADSO, COBOL, M204, FOCUS,jCL, 4GL; Wang Alliance or VS; UNIX and C; com
munications protocols. 
Relational Database Management Specialists 
DB2, IDMSI ADSO, Adabas/Natural. 
Computer Security 
Large-scale IBM software or hardware systems; MVS/XA, ESA, V AXIVMS, UNIX; ACF2 or 
RACF; trusted systems evaluation criteria; IAN communications. 
Previous military or civilian experience in a sensitive classified environment is preferred. 

Bring your vision of tomorrow's systems to a company that knows how to make the most of 
your special skills. Beyond excellent technical challenges, you can count on exciting growth 
potential that could include an in-house, accredited Master's program. If you're interested in 
the Washington area, please send your resume to: GE Aerospace Military & Data Systems 
Operations, Dept BG15, 8080 Grainger Court, Springfield, VA 22153. Valley Forge candidates 
should.respond to: GE Aerospace Military & Data Systems Operations, Dept BG15, P.O. Box 
8048, Philadelphia, PA 19101. . 

GE Aerospace 
Military & Data Systems Operations 

An equal opportunity employer. U.S. citizenship is required. 



Were doing big things with UNIX. 
There's nothing more exciting than working with the most powerful technology available. As an Amdahl UNIX professional, 
that's what you'll experience. Because VIS: our implementation ofUNIX~* is at the heart of our high-performance mainframe 
computers. VIS gives large networks of UNIX users access to the immense power, speed, and storage capacity of our 
machines. So if you're ready to get into UNIX in a big way, contact Amdahl. 

San Francisco Bay Area 

UTS SYSTEMS SOFIWARE 
Teamwork is the foundation for Amdahl's Systems Software 
Group. Because we tackle projects of complex scope, intense 
collaboration is essential to our success. 

An enhanced release of our UNIX Operating System for 
large mainframe computers, VIS 2.0's applications, file serving 
and workstation connectivity allow you to quickly and effi
ciently access terabytes of data. Its unique multiprocessor 
implementation also takes full advantage of the most power
ful general purpose processors on the market today - Amdahl 
mainframes. 

As we set the stage for further accomplishment and growth, 
exceptional professionals are invited to push ahead with us. 

System Software/ Support Engineering Manager 
Oversee the development and delivery of product defect 
repairs and product extensions. These will need to meet com
mitted objectives for VIS-specific comm FEPs and commu
nication protocols. This will involve hiring and training 
Development Engineers, defining RAS requirements, and 
improving quality support/ development processes. You will 
need an MS/BS in CS/EE, or equivalent, and 7 years of 
industry experience with mainframe data comm, UNIX, 
product delivery, and maintenance. . 

Staff Software Engineer You will conduct network perfor
mance analyses to determine the throughput and capacity 
of our Ethernet and FDDI-based systems. In doing so, you'll 
identify deficiencies and recommend corrective actions as 
well as participate as a network design cOIl?ultant· to the 
file server project team. Other activities involve participating 
in technical design reviews plus handling prototype Ether
net driver and stream performance improvements. 

You will need a PhD/MS in CS/EE, or equivalent, and 6-8 
years of network performance and design experience to 
include a background in designing complex network topo
logies. Porting or design knowledge of network protocol 
layers plus familiarity with lCP /IP, and Macintosh layers 
is also imperative. 

Senior Software Engineer Use your extensive experience 
in UNIX communication internals to provide software sup
port to all VIS communication products. This will involve 
assisting with problem resolution, providing input to new 
product serviceability requirements, plus participating in the 
development of quality and productivity improvements. Main
taining an accurate account of problem resolution process 
on our FASf system will also be your responsibility. 

We require an MS/BS in CS/EE, or equivalent, and 8 years 
of UNIX experience with one or more of the following: X.25, 
lCP/IP, SNA, X-Window, C, UNIX drivers, 370 Channel 
architecture, and/ or other software communications packages. 
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Staff Systems Programmer Work with our Customer 
Service VIS Software Support team to resolve customer 
problems. This position requires direct customer contact, 
tise of remote diagnostics, rotating 24-hour coverage, and 
some travel. You'll need a MS/BS in CS/EE, or equivalent, 
and 7 years of technical support experience in an UNIX 
environment. In-depth knowledge of diagnostic techniques 
is also essential. 370/XA familiarity helpful. 

Senior Hardware Engineer In support of our front-end 
processor, you'll develop VME bus-based communication, 
processor, and channel boards. These boards will interface 
with a high-speed packet bus and our FEP will connect our 
mainframes to LANs and WANs. Your activities will include 
design, simulation, debugging, and firmware development. 

You must have 5 years of experience in designing processor, 
communications, or peripheral controller boards. You should 
be familiar with VME bus, Motorola 68K series processors, 
fast memory subsystem design schemes, 1/ 0 subsystems, 
and firmware development procedures. 

Contact Melissa Finder at 1-800-538-8460 ext. 63403 or 
send your resume to her at Mail Stop 300. 

UTS Development Managers Each position requires a 
BSCS, or equivalent, and 7 -10 years of experience in 
development and management. An MS is preferred. We have 
openings in the following areas: 

• Kernel Development 
• 370 and I/O Software 

Development 

• Operating System 
Development 

Software Engineers These positions require a BSCS, or 
equivalent, and 5 years of UNIX development experience. 
An MS is desired. Our openings are in the following areas: 

• Kernel Development 
• File System Development 
• Distributed Systems 

• I/O Subsystems 
• UNIX Product Development 

(internals and architecture) 

Contact Carol Linstrum at 1-800-538-8460 ext. 75885, or 
send your resume to her at Mail Stop 300. 

The satisfaction of exceptional challenge awaits you. Send 
your resume indicating position of interest, to: Amdahl 
Corporation, Employment Department 6 -14, P.O. Box 3470, 
Mail Stop 300, Sunnyvale, CA 94088-3470. Principals only, 
please. Amdahl Corporation is proud to be an equaloppor
tunity employer through affirmative action. 

*UIS is a trademark of Amdahl 
* * UNIX is a registered trademark of AT&T 

amdahl 





Some people see this 
as a blank screen 

To US it's an open canvas. 
It takes a creative approach to business to bring 

technology alive. Today, Covia's IBM-based distributed 
architecture/PS2 systems offer the most sophisticated 
business capabilities in business. And that's just the 
beginning. What we put on the screen is only a small 
reflection of what we have in store. But that's the beauty of 
technology. It's never the last word. It's always a fresh 
opportunity. Join us in Denver or Chicago. Let's create 
something together. 

DENVER 
ACP /TPF-Applications, Systems, Coverage 

DATABASE - Mainframe Database Administrators 
(DB2, IDMS) • Micro Database Administrators (SQL) 

TELECOMMUNICATIONS-Network Operations 
in a large SNA environment • VTAM, NCP system 
software 

MICRO-"C" development in MS/DOS environment with 
MS/Windows 

INFRASTRUCTURE DEVELOPMENT-MVS/jCL 
Platform (COBOL, CICS, IDMS, DB2) 

LAN-System Administrator (Token-Ring, Intelligent 
Workstations) 

SYSTEMS-VM and/or MVS Programmer 

CHICAGO 
MICRO-"C" development in MS/DOS environment with 
MS/Windows. 

TELECOMMUNICATIONS-Network Operations in 
a large SNA environment. 

MAINFRAME DEVELOPMENT-Programmer 
Analyst (COBOL, IDMS, and 1 or more of: CICS, ADS/O, DB2) 

DATABASE - Mainframe Database Administrators 
(DB2, IDMS) 

SYS. ENG.-5+ years design/development with proficiency 
in "C". Requires experience in mainframe, micro and 
networks (MS Windows, TCP/IP, TPF, MVS, SNA, X.25 etc.) 

AI -Expert and Knowledge based systems including planning, 
sequence identification, domain knowledge, prototype and 
encoding. LISP and working knowledge of rules, frames, 
slots, flavors, object networks, backward and forward 
chaining needed. 

We offer excellent compensation which includes 
relocation assistance and worldwide air travel privileges. 
Send resume to: Covia, Dept. D07-063, P.O. Box 3194, 
Englewood, CO 80155. Equal Opportunity Employer. 
Principals Only. 

Imagine That! t;UVIA 
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We can power your 
'drive to succeed. 
The drive to succeed is a challenge faced by many 
but met by only the most determined and talented 
people. At Citicorp Mortgage, we understand your 
desire to move ahead in your career. And as one of 
America's largest mortgage lending institutions, 
we can provide you with the resources and oppor
tunities to reach success. We currently have a 
position for a: 

Sr. Portfolio Management Analyst 
You will develop algorithm testing, validation 
models, benchmarks and investigate various credit 
scoring alternatives. You will also conduct in
dependent research and hypothesis development 
with algorithm related topics as well as provide 
project support for algorithm development and 
implementation. 
The qualified applicant will possess a Master's 
degree with a Doctorate preferred, experience 
with PC/Mainframe, software, statistical tech
niques and some programming and data base 
management required. Financial services in
dustry experience is desirable. Artificial Intelli
gence/Expert Systems background is preferred. 

Our innovative people have placed Citicorp 
Mortgage in a leadership position. If you have the 
drive to succeed and the determination to move 
ahead, we'll match your skills with competitive 
compensation and benefits, plus excellent poten
tial for advancement. The qualified candidate will 
be required to submit to drug screening. For 
consideration, send your resume and salary his
tory to: CITICORP MORTGAGE, INC.; 670 
Mason Ridge Center Drive; Dept. SPMA-D; 
St. Louis, MO 63141. An Equal Opportunity Em
ployer M/F /H/V. 

CITICORPO@ 

DIRECTOR 
MANAGEMENT INFORMATION SYSTEMS DIVISION 

Need professional administrator with experience in large main· 
frame environment. Require good communicator with ability to 
work with multiple end users. MBA or equivalent degree a plus. 
Salary commensurate with qualifications. Send resume with 
cover letter by August 13th to: 

Oklahoma Tax Commission 
Administration 

P.O. Box 53248 
Oklahoma City, OK 73152·3248 

An, Equal Opportunity Employer 



July 1990. Our famous 
graphic user interface has 
made the power of computers 
available to even the most 
novice user. Now Apple's 
Infonnation Systems and 
Technology group (IS& V is 
chartered with making infor
mation resources accessible 
to everyone, whatever their 
hardware, software or network 
configuration. 

Currently, IS& T is building 
peer-to-peer interactive sessions 
with host computers, fully 
utilizing the power of 
Macintosh®, the host and the 
network. Integrating host 
applications with the 
Macintosh interface. And 
using HyperCard® with C1/1 1M 

to prototype and test custom 
applications, by building stacks 
that interact with host-based 
data. But we're not going to 
stop here. 

To keep pace with 
technology demands, we are 
looking for talented IS profes
sionals. People who can turn 
imagination into reality, and 
help us devise even more ways 
for users to work with the most 
intuitive, productive infonna-
tion tool in history. 

If you share our passion 
for products that continue to 
change the world, send us your 
resume. And discover how 
you can make the difference 
inside Apple. 

TECHNOLOGY INTEGRATION 
Systems Architect 
Database Analysts 
Data Modeling Specialists 

SALES & MARKETING 
Sales IS Manager 
Programmers/Analysts 
Business Analysts 
Macintosh Programmers 

COMPUTING SERVICES 
Systems Engineering Manager 
Systems Programmers 

TELECOMMUNICATIONS 
Telecommunications Manager 
Project Leaders 
Sr. WAN Design Engineer 

WORlDWIDE OPERATIONS 
Software Configuration 
Management Analyst 

INTERNAL AUDIT 
EDP Internal Audit Specialists 

CORPORATE SYSTEMS 
Finance IS Manager 

Macintosh Connectivty 
Specialist 

Programmers/Analysts 

Systems Analysts 

Send your resume, indicating the 
appropriate pOSition, to Apple 
Computer, Inc., 20525 Mariani Ave., MS 
39A, Dept. DR-DM, Cupertino, CA 
95014. Principals only, no phone calls, 
please. 

Apple Computer has a 
corporate commitment to the 
principle of diversity. In that spirit, 
we welcome applications from all 
individuals. Women, minorities, 
veterans and disabled individuals 
are encouraged to apply. 

© 1990 Apple Computer, Inc. Apple, 
the Apple logo, and HyperCard are registered 
trademarks of Apple Computer, Inc. CIll is a 
trademark of Network Innovations, Inc. 

The power to be your besfu 
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COMPUTER 
PROFESSIONALS 

Vinnell Corporation, as a prime contractor to the 
Department of the Army to modernize the Saudi Arabian 
National Guard, has exciting and challenging vacancies 
available in Saudi Arabia for highly qualified computer 
professionals in the following areas: 
• System Software Analysis 
• Application System Analysis/Development 
Qualifications: MS Degree in Computer Science; must 
have worked in a large-scale organization; minimum of 15 
years work experience in EDP, of which 4 years in 
programming, 6 years in analysis and system 
development, 5 years in project management; and team 
leadership. Regarding the System Software Analyst, 
candidate is expected to have supported mainframe 
system software. Regarding the Application System 
Analyst, the candidate is expected to have worked in 
large application systems with both off-line and on-line 
programs. 
Salary and Benefits: Basic salary of $48,000 + per annum; 
26 days paid vacation and 9 paid holidays; free housing 
accommodations, free transportation to and from work 
site; once a year round trip air fare; and free medical 
services through SANG medical facilities. 
Send resume and supporting documents immediately to: 
Vinnell Corporation, 10530 Rosehaven Street, Suite 100, 
Fairfax, VA 22030, Dept EDP. The Vinnell Corporation is 
an equal opportunity employer. M/F/HIV. 

VINNELL 

111~' VINNELL 
\~'" CORPORATION 

• 77% of over 162,000 of the most qualified 
Computer Systems/Operations/Data Processing! 
and Software Engineering Professionals read 
DATAMATION regu larly; at least 3 out of 4 issues. 

• The DATAMATION reader spends 1 hour 14 
minutes reading each issue, and has been doing 
so for 8 years. 

• More than 64% of these readers go through 
each issue page-by-page, and pass the 
magazine along to an additional 5 people. 

NOW, the DATAMATION CAREER OPPORTUN ITIES 
section will bring you the latest in current job 
opportunities! 

For more information, and to reserve your ad in 
our next issue call: 

Roberta Renard 201/228-8602 
National Recruitment Sales Manager 
Janet O. Penn 201/228-8610 
East Coast Recruitment Manager 
Nancy Olbers 603/436-7565 
West Coast Recru itment Manager 

DID YOU KNOW • •• 
Twice each month 

DATAMAT ION I S (Career (O)~~@6iluDU'ii~ies §!cinoD1 

brings you the latest in current Job Opportunities 
in the MIS market, where you can reach 
• Software Engineers • Systems Integrators 
• Data, Processing Managers • Programmers/Analysts. 
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A Journey Begins 
With The First Step. 

Our thirteen thousand employees have already taken the first step on 
their journey toward USAAjob satisfaction. With total assets over $15 
billion and two million members/policy holders, USAA is the nation's 
largest mail order business. The skilled professionals in our 35 sub
sidiaries, 19 affiliates and 25 plus satellite offices have discovered the 
benefits of our advanced systems environment, four day work week and 
a professional work environment. 

SYSTEM OUTPUT PROGRAMMER 

A POSITION IS AVAILABLE IN THE TECHNICAL SUPPORT 
GROUP OF USAA REQUIRING THE FOLLOWING 
QUALIFICATIONS; 

• 4 years data processing experience with at least one of those years in com
puter application or systems programming. 

• Proficient in IBM JCL and other programming tools such as TSO/SPF, 
SDSF, IOF, DSLIST. 

• Strong working knowledge of JES2, AFP, XICS. 

• Experience in programming and manipulating laser printing devices and 
MICRO-COM devices. 

• Experience with remote and central printing systems. 

• Knowledge of data communications and device control. 

• Strong analytical and communication skills. 

San Antonio, the 9th largest city, has many amenities to offer •• .a scenic 
Riverwalk, the symphony, live theater, fine dining, night life, profes
sional sports, cultural events, as well as 5 major institutions of higher 
education. 

Interested candidates please send resume to: 

USAA 
USAA Building 
San Antonio, Texas 78288-0055 
Attn: Employment & Placement/TLL/SD/D 

Take The First Step. 
'" USM 

No Agencies, Please. 
An Equal Opportunity 

Employer, M/F. 
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Datamation Databank 
Professional Profile 

Announcing a new placement service for data processing professionalsl 
Datamation feels an obligation to help its 
readers advance their careers. So, 
Datamation has affiliated itself with Placement 
Services, Ltd. to form the Datamation 
Databank. What are the advantages of 
this new service? 
• Your qualifications and career goals are 
entered into PSL's computer system. And the 
computer never forgets. When .your type of 
job comes up, it remembers you're qualified. 
• It's absolutely free. There are no charges, 

fees or obligations to you as a Datamation 
reader. 
• Service is nationwide. You'll be 
considered for openings across the U.S. by 
PSL and their affiliated offices. 
• Your Identity is protected. Your resume is 
carefully screened to be sure it will not be 
sent to your company or parent organization. 
• Your background and career objectives 
will periodically be reviewed with you by a 

PSL professional placement person to ensure 
current Information. 

We hope you're happy In your current 
position. At the same time, chances are there 
Is an Ideal Job you'd prefer If you knew about 
it. 

That's Why It makes sense for you to register 
with the Datamation Databank. To 
do so, Just mall the completed form below 
(with a copy of your resume) to 
Placement Services, Ltd., Inc. 

\IDENTITY I IPRESENT OR MOST RECENT EMPLOYERI 
Name ________________________________ __ Parent Company ____________________ _ 

Home Address: ____________________________ _ Your division or subsidiary: _________________ _ 

City __________ State: _______ Zip: ___ _ Location (City, State) ___________________ _ 

Home Phone (include area code): _________ _ Business Phone if O.K. to use: __________________ _ 

IEDUCATION I Major Field GPA Year Degree College or University 
Earned 

Degrees (List) 

IPOSITION DESIREDI 

~IE_)(_P_E_R_I_E_N_C_E __ ~I :~::~~=~::P:~:~:t~:~::::::~:om::::::::Th::::::::TI:tle:::::::::::::::::::::::::: 
Duties and Accomplishments: Industry of Current Employer: 

Reason for Change: 

IPREVIOUS POSITION: I 
JobTltle: _______________________________________ _ 

Employer: ________ -'--_From: ___ To: ___ City: ______ State: ________ _ 
Division: ____________ Typeoflndustry: __________ Salary: __________ _ 

Duties and Accomplishments: 

ICOMPENSATION/PERSONAL INFORMATION 
Years Experience Total Compensation Asking Compensation Min. Compensation 

Date Available o I own my home. How long? ___ _ I rent my home/apt. 0 

o Employed o Single Height--Weigh~ 

My identity may be raleased to: 0 Any employer 
o All but present employer Level of Security Clearance 

o WILL RELOCATE o WILL NOT RELOCATE o OTHER 

Datamation Databank 
A DIVISION OF PLACEMENT SERVICES LTD., INC. 

265 S. Main Street, Akron, on 44308 216/762-0279 
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The 1990 Information Technology 
Conference & Exposition, co
sponsored by Datamation Magazine 
and Data Processing Management 
Association, is guaranteed: 

• to stimulate, enlighten, and 
link you with the finest minds in the 
industry. 

• to attract attendees and exhibitors 
from all over the country to San Diego. 

• to provide a forum for mutual 
exchange of the latest information, 
strategies, and resources of our 
profession. 

• to position you to take advantage 
of the opportunities and challenges 
that lie ahead. 

The program, with the theme "Gate
way to the 21st Century'~ will present 
in-depth sessions on key issues facing 
the IS professional including: 

• Selling IS-The Importance of 
Internal Marketing 

• Comparative CASE Tools 
• aSI-lmplementing the Govern

ment Standards 
• Executive Information Systems 
• Selecting and Contracting with 

Consultants 
• Computer Based Training and 

Education-Without the Hype 

THE INFORMATION 
TECHNOLOGY 
CONFERENCE 

& 

EXPOSITION 

OCT. 1-3, 1990 

An Exposition featuring the latest 
and best computer technology and 
services ... 
IS Managers and Directors, bring your 
shopping lists because there will be 
exhibits displaying the state-of-the-art 
in hardware, software, services and 
other products that will equip you 
and your firm for success. 

Exhibitors, you won't want to miss 
a prime opportunity to connect with 
key decision-makers. Surveys for the 
past three years indicate that over 
60% of attendees come from upper 
or middle management, with each 
planning purchases of $3.8 million 
for the products and services exhibitors 
provide. 

As the IS event of the year, the 1990 
Information Technology Conference 
& Exposition is your prime opportunity 
to meet and mingle with your peers. 

Call today for more information. 

IS Professionals: For a registration 
packet or more information call 
708/825-8124, ext. 239. 
Exhibitors: For more information call 
708/825-8124, ext. 234. 

DATAMATION 
FOR MANAGERS OF INFORMATION TECHNOLOGY WORLDWIDE 
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Motorola wrote the boole on cellular 
phones. A Xerox system lets them 
rewrite it in minutes. 

Motorola is the world's largest producer 
of cellular phones. Not to mention 
cellular phone manuals. For which they 
turn to a company called Rich Graphics. 

But when Motorola decided they wanted 
to be able to revise and reprint their 
manuals on a "just-in-time" production 
schedule, Rich Graphics turned to Xerox. 

Working with Rich Graphics, Xerox 
developed a solution that integrated both 
hardware and software, Xerox products 
and other suppliers' products. And the 
resulting phone manual production is 
something to talk about-to say the least. 

The manuals are now printed on Xerox 
laser printers just minutes after the 
revisions flash across the screen of a 

Xerox workstation. Turnaround time is 
80% faster. Costs are down 50%. And 
the documents produced are 99.99966% 
perfect. 

Of course, Motorola isn't the only client 
that Rich Graphics uses Xerox for. And 
the resulting improvement in customer 
satisfaction has helped Rich Graphi<;s 
double their printing business every year 
since they came to Xerox. 

Which just goes to show that a 
partnership with Xerox can also help a 
company rewrite its bottom line. 

If you have a document processing 
problem you'd like Xerox to help you 
solve, call1-800-TEAM-XRX, Ext.125A. 
Or send in the coupon. 

Circle 1 on Reader Card 

Yes, I'd like to learn more about Xerox 
and how they can help solve document 
processing problems. 

D Please send me information'.sNf0";:i 
D Please hav~ a sales 4fi~lty 

representative contact me. '.Wmner 
Send this coupon to: Xerox Corporation. P.o. Box 24. 
Rochester. NY 14692 

NAME Please Print TITLE 

COMPANY PHONE 

ADDRESS 

CITY STATE ZIP 
0071-7/15-90 

XEROX~ is a trademark of XEROX CORPORATION. 

Xerox 
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