


You expect error-free datacommunications 
whether calling next door or around the 
world. You get it with the new CT'S 2400 bps 
modem incorporating MNP* Class 5 error 
correction. 

Data compression and CT'S' patented Digital 
Signal Processor provide up to a 50% 
reduction in long distance phone bills. And, 
the CT'S 624 modem is backed by a 2 year 
limited warranty. Compare our long list of 
standard features: 
• "AT" Modem Command Set 
• Password & Dial-Back Security 

Correction/Compression 
• CCITT V.22bis, V.22, V.23, V.21, 

Bell 212A, 103 
• PTT approved in many European and Far 

East Countries 
• Asynchronous/Synchronous Operation 
• Nonvolatile Configuration Storage 
• DIP Switch Settings 
• Data/Tulk Switch 
• 21 Telephone Number Storage 
• 12 Front Panel Indicators 
• Diagnostic Test Modes 

· Call toll free 
today 1-800-
328-6104 
(MN resi
dents 612-
941-9100) or 
write CT'S 
Corporation, Systems and Datacomm 
Division, 6900 Shady Oak Road, Eden 
Prairie, MN 55344 for a specification sheet 
and the name of the stocking distributor 
nearest you. 
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CI S®MEANS RELIABILITY 

Universal Rack 
Accommodates 16 CT'S 
Rackmount 2400 bps Modems 
with Optional MNP* Class 4 
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CfS Corporation D Systems & Datacomm Division 

2424 ADH Plus 
Full Featured 2400 bps 
Standalone Modem with 
Optional MNP* Class 4 

Full-Pak #24M 
IBM ••pc Compatible 2400 bps 
10 Inch Card Modem with MNP* 

Class 4 

Circle 3 on Reader Card Circle 4 on Reader Card 

OEM Products 
Low Power 2400 bps Standard 
and Custom Modem Designs 
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---------------•-New to the Industry Since 1896. •••••---••••••••-
•Registered trademark of Microcom, Inc. • 'Registered trademark of International Business Machines, Inc. 



"Our network moves 
enormous loads quickly. 
So does our CICS." 

'?ft CSX, we have 61 production Cf CS 
regions and seven million transactions 
per day. With The Monitor For CICS,'"we 
see problems long before our users do." 

Rail transportation. Container shipping. Gas pipe
lines. Resorts. CSX is a $13 hillion giant. With over 
21,000 miles of rail , 6,000 miles of natural gas pipeline, 
and 5,000 miles of fiber optics, CSX needs real-time 
status to service its customers. 

So at their Jacksonville, Florida, and Baltimore, 
Maryland, facilities, CSX uses CICS to track status and 
inventory- and relies on The Monitor For CICS to 
manage CICS performance. "The Supertrace feature lets 
us look inside an application and gauge its effecl'i on 
system performance," says Jason Butler, Manager, 
Technical Services. "We can trace application logic 
and evaluate resource consumption right down to the 
event level." 

"We've huilt a unique monitoring system that is 
PC-hased and set up so that Monitor commands are 
automatically executed to identify poor response times. 
TI1is lets me spend more time with features such as the 
storage display. Now when a prohlem arises in CICS, I 
can alter storage or delete ICE/AlD chains rather than 
shutting down and cold starting the system." 

The Monitor is the complete CICS performance man
agement system that 'll help you save the day. Hecome 
the hero in your CICS community! For afi·ee, 30-day 
trial of The Monitor For CICS, call us today at 
1-800-227-8911or1-703-893-9046. ! '" 

. LANDM&RK 
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MINDS YOUR BUSINFSS 

Landmark Systems Corporation 
8000 lhwcrs Crescent Drive, Vienna, Virginia 22180-2700 



U.S. SEMINAR SCHEDULE 
Birmingham.. . .......... Jan I le 
Phoenix .. . ......... Dec S/ 
Scousda\e .. . ........ Jan 121' 
Tucson.. . ....... Dec' 
Costa Mesa ...... Dec 1111 Jan 24m<f 
Los Angeles ....... Dec 13/ Jan 19111/ 
Ontario .. . ... Jan 10 
Sacramento .. . ................. Jan \71 ' 
San Diego.. . .... Dec Ge Jan \'vf 
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Sanjose ............ Dec \Sc Jan 12/m 
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Washington ... . ........ Jan \Sg 
Jacksonville .................... Jan 19/r 
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Orlando.. . ......... Jan \Sp 
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Long island ...... Dec 14m Jan IS/ 
New York Citv Dec 7/ IJec lOc 

)an \Ir Jan l;/ 
Rochesier ........................ Dec 6111 
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King of Prussia .................. Jan 2'1 
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Piusburgh.. . ..... Jan \Sfm 
\'alley Forge .. . ....... Dec 13 
Memphis ............................ Dec S 
Nashville ......................... Jan Ile 
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Dallas .. . .......... Dec Sis Jan I0/11 
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Salt Lake City .................... Dec 19 
Richmond ......................... Jan 11/ 

................ Dec 13s Jan 5/111 
... Jan 26/r 

For Canadian Seminars 
Call (800) 38'-4407. excep1 in 
Quebec. call (514) .lF0'55. 

Tbf /o flou'ing k~· indicates additional afternoon 
semirum tbal are of!md u·itb lbf'se seminar dates 
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FOR MANAGERS OF INFORMATION TECHNOLOGY WORLDWIDE 

Making CIM Work 18 
BY WILLIE SCHATZ Investments in computer-ai ded 
manufacturing are soaring as companies rush to 
compet e globally. T his year U.S. companies 
invested $ 5 2 billion in CIM. But successful CIM 
users report that returns on CIM dollars d epend 
more on the people imp lementing automation 
efforts than on the tech nology itself. Says one CIM 
user. "You're not just changing your com p uter 
configuration . you're chang ing your methodology. 
You're changing the way you do business. " 

Cover Phot ography by Peter Neumann 
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I SOFTWARE 

MANUFACTURING 
Post-MRP II: What Comes Next? 24 
BY MARY JO FOLEY Except for MAP II. users find few software packages to 
automate other parts of the manufacturing process. So CIM pioneers write most 
such software themselves or work with systems integrators. But packaged 
modules with customized interfaces are gaining favor. 

CASE 
Where Methodology Falls Short 43 
BY RALPH EMMETT CARLYLE The biggest problem in software development is 
faulty methodologies for moving from one generation of technology to another. 
Lacking solu t ions from the vendor community. some large users go it alone. 
An Apologia from IBM 44 

I SYSTEMS 

OPERATION S 
Data Center Depopulation 49 
BY ROBERT 0 . PETERSON In the quest for productivity and profits, the trend toward 
unattended operations is growing. But the change doesn't happen overnight. and 
it requires st ri ngent control and a reallocation of responsibilities. 
Benefits Attending Unattended Operations 53 

I COMMUNICATIONS 

MODEMS 
With High Speed, New Applications 59 
BY MARVIN BRYAN Research has pushed the throughput of high-speed. voiceband 
modems to a swi ft 2 BK bps, without compression. making applications that were 
mere dreams a few years ago into realities. 
The Modem Standards Race 6 0 
The Speedy Contenders. a vendor listing 66 

I MANAGEMENT 

PROJECTS 
How to Survive Post-Implementation Aftershock 77 
BY JANET RUHL If you're designing a complex system for professionals, be 
prepared for post-implementat ion aftershock. Once users learn their way around 
the system. they will test its limits, setting off shock waves that could devastate an 
otherwise successful project. But if 1s takes steps to prepare itself. post
implementation aftershock need not be fatal. 
Monitoring A ftershock 8 0 

I INTERNATIONAL I 
Special supplement. not included in all issues. 86-1 

NETWORKS 
Users Want WATIC To Limit Rules for Telecom Services 1 
BY RUSSELL PIPE The world's telecom policymakers are thrashing out rules for 
who should control value-added network services. 

1992 SURVEY 
Users Expect Fewer Vendors and Lower Costs 3 
BY PAU L TATE A DATAMATION/ Price W aterhouse survey shows that while many 
European users don't expect the pan-European standardization of 1 99 2 to affect 
their 1s plans. many expect the European 1s industry to change. 

STRATEGY 
Cassoni Shakes Olivetti: Reorganization on the Way 7 
BY JANETTE MARTIN Poor profit figures. product line problems. and power shifts 
have made Vittorio Cassoni heir apparent at the troubled Italian giant. 

APPLICATIONS 
Computing for Art's Sake 9 
BY JANETTE MARTIN Michelangelo's frescoes, Leonardo's "The Last Supper." and 
the ancient city of Pompeii now rely on computers for their preservation. The 
imaging technologies used are attracting interest among commercial users. 

Innovations 15 
BY LAUREN MU RPHY ICI lmagedata announces a new paper-based storage 
system; Memorex WORM for IBM mainframes. 
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I INSIDE DATAMATION 

The Schatz Factor 
In this issue's cover story on CIM (page 19) , Willie Schatz writes that a successful CIM 
strategy must be "of the people, by the people, and for the people .... " Successful 
magazines aren't very difTerent. And of the people who contribute the most Lo 
DATAMATION'ssuccess, few can claim more credit than Willie Schatz. This issue's CIM 
story is an example ofSchatz's skill at telling Lhe stories LhaL malter. Schatz gets the 
word on CIM from successful users-and , for comparison, tells why some fai led Lo 
succeed in the past. He talks Lo vendors , consul tan Ls, and academics to fill out the 
story of this $50 billion-plus au Loma Lion market. 

For more than a decade Schatz has been writing for DATAMATION, first as a 
freelancer, more recently as Washington 
Bureau Chief covering government 
computing, the international technology 
trade, and , for the past several years, 
factory automation and supercomputers. 

Schatz does more than cover these 
fields: he wins prizes for the way he covers 
them. He Lakes complex technology 
topics and strips them of pretension and 
pr hype. Few people in the U.S. know 
more about Lhe supercomputer industry 
and the issues it involves than Schatz . In 
the last two years he has taken home two 
N ea! A wards, the most coveted prizes in 
trade magazine publishing; and in the 
most recent Computer Press Association 
competition, he was cited for writing the 
Best News Story of the year for a story he 
broke about Japanese firms "dumping" 
supercomputers in the U.S . 

Away from the PC on which he writes, 
winning is also important to Schatz, 
particularly on the tennis court. While he 
is no stranger to 18-hour days when on a 
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SCHATZ in a rare attitude of repose . 

story, there always seems to be time for sports. Schatz is sports-crazed, both as 
witness and participant. AL ofT-siLe editorial meetings when other DATAMATION 
editors are seeking solace from the day's firsL cups of coffee, Schatz is likely Lo be 
finishing his first sel of tennis-a)ier he's swum his laps- sti ll managing to appear, on
Lime, for 8:30 a.m. meetings. 

Schatz grew up on Long Island, New York, and after getting a law degree, he aimed 
himself al writing. His firsl professional writingjobs were-fiuingly- covering 
sports, first freelance for the Washington Star and then full-time for the ,\/iami Herald. 
But no matter where he lives or writes , Schatz 's loyalties do noL easily change: Lhe 
New York home Lea ms possess his apparently unswervable devotion. 

Even more colorfu l in speech than in print, Schatz has been known Lo turn the air 
blue with invective when his high standards forjournalism are nol met. For the resL of 
us at DATAMATIO N, Willie Schatz's insistence on the besL is one of the reasons this 
magazine can, after more than three decades in business, sti ll slake a claim Lo the 
lofti es t iaeals in computer journali sm. 
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I LETTERS 

OCO Revisited 
IL would appear that most of the objec
tions raised against IBM 's proposed policy 
o f shipping Object Code Only (OCO) bo il 
down to a case o f whose trade-secret ox is 
being gored . 

Granted there are some cases where an 
end user (as opposed to a software devel
oper) wi ll be adversely affected by an oco 
policy by IBM. These users must decide for 
themselves whether their sys tem software 
requ irements are trul y unique enough to 
place their respective companies at risk 
with the maintenance and upgrade prob
lems associated with source-level modifi
cations . However, the maj ority of the 
complaints against oco seem to come 
from software vendors who fear that the 
lack of available IBM source code will ham
per their development efforts. 

IBM should no t be requi red to subsidize 
companies intending to do direct compe
tition with IBM . IBM , like any developer, 
should have the right not to aid the com
petition, if it so chooses. Certain ly mos t o f 
the same vendors who cry the loudes t 
have never released any source code to 
their products (and would probably laugh 
in your face should you try to license it). I 
can onl y recall one vendor in my 10 years 
o f dealing with system software who has 
provided source code to the product he 
delivered . I guess the o thers feel that their 
trade secrets should be pro tected , while 
IBM 's code should be public domain . 

It would be very interesting if DATAMA
TION would do a survey of third-party soft
ware vendors to find out just how many of 
the OCO-objectors even allow licensing of 
their product source code. I think you 
would find that these vendors, in fac t, ac
tually embrace the OCO philosophy- as 
long as they can use it and IBM cannot. 

Tom R. Donnelly 
Systems Programmer 

Loral Electro-Optical Systems 
Pasa dena. Cali f. 

Reluctant to Face Risk 
Your lead art icle on risk (April 15, p . 58) 
highlighted one of the mos t important is
sues in data processing today. However , 
one of the largest risks is the reluctance on 
the part of management to face the prob
lem. This attitude must change so that risk 
is looked on not as the shackle that pre
vents progress , but rather as the spur that 
encourages users to be more aware of 
their dependency on computer sys tems, 
and thus make contingency plans. 

A structured approach to risk evalua
tion always benefits an o rganization by 
identifying vulnerabilities , but furth er, it 
ass ists in future dp development by base-
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lin ing existing sys tems. 
As suppliers of the Security By Analys is 

me thod mentioned in your articl e, we 
know what the profits are if the subj ect is 
addressed positively. We also know the 
consequences of ignoring the situation. 

Adrian Goulding 
Director 

Chase DP Consultancy 
Coulsdon. Surrey. England 

Reranking in Japan 
Your ranking of the top 10 IS companies in 
J apan ("The Japan 10: Yen Drives 
Growth," Sep t. 1, p. 48-1) is incorrect. T he 
revenue fi gures you have used to deter
mine ranking do not correspond to any 
known published fi gures at any exchange 
ra te, and they contradict the rankin gs ac
cepted by every leading publication in J a
pan. Your readers should be aware that, 
based on domestic dp revenue, IBM J apan 
is ranked number 3, not number 4, and by 
a considerable margin . Furthermore, the 
gap between the top three is much smaller 
than your fi gures indicate. 

Masaomi Satoh 
Manager of Communications 

IBM Japan Ltd. 
Tokyo 

Reprints o f all DATAMATION a rticl es 
a re ava il a b le in quantit ies of500 
o r m o re. Details m ay be o bta ined 
by writin g to DATA MATION, 
Cahne rs Plaza, 1350 E. Touh y 
Ave., P.O. Box 5080 , Des P la ines , 
IL 600 13. 

ACCESS 

T here are several ways to use DATAMATION 
beyond just reading it. You can 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 publ ished and 
unpublished studies on various aspects of 
technology usage. And you can always voice 
your opinion by submitting a letter to the editor
electronically or by post. 
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In just three years, 
the PostScript 

language has been 
adopted by more 
than 25 of the 
worlds leading 

computer equipment 
manufacturers. 

PostScript printers 
and typesetters offer a -· ., 
variety of resolutions, .. 

paper handling options g and printer speeds, as 
well as black & white E! 

and color output. -· 
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More than 3,000 
software programs
/or minicomputers, 
mainframes, work
stations and personal 
computers-support the 
PostScript language. 

Agfa-Gevaert Apollo Computer 
Apple Computer AST Research 

Autologic Dataproducts Diconix 
Digital Equipment Corporation Fujitsu 

General Computer Hewlett-Packard IBM 
Linotype Matsushita Monotype NBI 

NEC NeXT QMS Quadram 
Qume Ricoh R.R. Donnelley 

Scitex Texas Instruments 
Varityper Wang 

1HE OUT SIDE. To professionally 
print words and 
pictures on the 

same page, all you need are laser printers and typesetters that speak the 
right language. The language of PostScript. 

As the standard page description language of electronic publishing, 

' 

Look for this symbol 
{,~ on computers, printers 
- and other products 

l'OSTSCRIPT that support Postscript 
software from Adobe Systems. It's your 
guarantee of quality and compatibility. 

PostScript software from Adobe Systems is your 
key to complete device independence-giving you 
the freedom to select the right hardware, soft
ware and vendors for your needs and budget. 

Isn't it time you put the power of PostScript 
on your side? 

Adobe and Postscript are registered trademarks and the Adobe logo, the Postscript logo, and Display PostScript are trademarks of Adobe Systems Incorporated. 
The logos of the original equipment manufacturers supponing PostScript and the Display Post Script system and the software titles supporting Postscript are the trademarks or 

registered trademarks of their respectwe companies. © 1988 Adobe Systems Incorporated. All rights reserved. 
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Display PostScript 
is already the graphics 
standard for a new 
generation of computer 
and workstation 
displays from these 
manufacturers. 

::::-!!!!!!!I;~ 
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Computers and workstations 
with the Display Postscript 
system deliver a variety of 
screen resolutions in 
black & white, 
grayscale and color. 

Taking advantage of 
enhanced software portability, 

applications with greater 
power and potential are 

already emerging to support 
Display PostScript. 

11-IE IN SIDE. Introducing Display 
PostScript™ from 
Adobe. With the 

same imaging standard and language used in PostScript printers, this 
system software module is now in computer and workstation displays. 

And because it's transparently integrated over a variety of oper
ating systems, Display PostScript is your key to hardware compata
bility and software portability. 

Take advantage of a powerful, new graphics standard for today
and tomorrow. Be sure to insist on the Display PostScript system. 

If you'd like more inside information 
about PostScript software and/or the Display 
PostScript system, call 800-29-ADOBE. 
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The printers used by 
I 

1nore people can now be 
used in more places. 

Now you can connect the world's best-selling, 

best-performing dot matrix printers to your mini , main

frame and personal computers. 

The connection works this way. An Epson-approved 

interface board easily installs into an Epson" printer, 

making it fully compatible with your Systems/3X, 

AS/400"'or 3270 environment. It's that easy. 

The hardest part is deciding which Epson to use . 

There's the LQ Series- the number one line of letter 

quaiity printers in America. Or Epson's legendary 

FX printers, famous for their unrelenting reliability. 

Finally, there's the Epson DFX-5000. With a print speed 

• EP- Connect coax adapter available fro m Avatar Corporation. (508) 435-6872.Twinax adapte r. the 1-0 8300. manu fac tured by 1-0 Corporation. (801) 973-6767. AS/400 is a trade mark of 

• 

• 
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of 533 CPS, this high-volume workhorse is a smart, economical 

alternative to costly line printers. 

In short, when you hook up Epson printers, your users get 

greater se lection, better paper handling and outstanding performance. 

Your company gets a tremendous value. And yo u get all the credit. 

Of course, by now yo u've probably made that connection. 

EPSON 
WHEN YOU'VE GOT AN EPSON, 

YOU'VE GOT A LOT OF COMPANY.'" 

International Business Machines Corporation. Epson is a registered trademark of Seiko Epson Corporation. Epson America. Inc., 2780 Lomita Blvd., Torrance, CA 90505. (800) 922-8911. 



Break Through Applications 
Bottlenecks \!\1th 
INGRES Relational Database. 

© 1988 Relational Technology Inc. 
Printed in U.S.A. To shatter applications development bottlenecks, you need power and flexibility. INGRES 

provides a complete development environment combining the necessary Tools, Power, and 
Access. In addition, hundreds of ready-to-use INGRES-based business solutions are available . 
..,..-;OOlS INGRES offers an unmatched integrated application development environment pro-
1 ~ viding CASE, 4GL, SQL and visual programming methods. These facilitate complex 

applications prototyping and deployment while providing independent end-user query and 
reporting capabilities. Applications are instantly portable across multiple hardware platforms. 
n The INGRES high performance SQL database engine provides OLTP power 
rOWef to support production applications in single or multi-CPU and distributed 
environments. A unique Al-based query optimizer maximizes processing efficiency. 
ACCeSS Only INGRES integrates existing d~t~ into your applications_ through flexible 

.fl!. access tools. Gateways to access existing data . Networks to tie your systems 
together. The most advanced distributed technology to integrate islands of information. Access 
to your data wherever it resides. 
Find out how your company can break through applications bottlenecks-like thousands of 
companies worldwide-with INGRES Development Tools. Attend a free INGRES seminar. 

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

Application Q uery and Multi-Server™ Database Distributed 
Development Reporting Database Gateway~ Data 

ifVGRES Tools Tools Engine Manager n 54 m c RELATIONAL TECHNOLOGY 

Corporate H eadquarters : 1080 Marina Village Parkway, Alameda, CA 94501, {415) 769 -1400 

International H eadqu arters: Anchor Hou se, 15-19 Britten Street, London SW3 3TY, UK, + 44 1 351 7722 DA 
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Tough 
Times 
For Users 

STERLING, V A.-Some mem
bers of the Martin Marietta 
MAS (Modular Application 
Software) User Group may be 
left in the lurch soon because of 
a policy change at the company. 

Martin Marietta Data Systems, Bethesda, Md., has de
cided to bow out of the commercial software business. As a 
result, many MAS users are switching software packages, 
and the user group's membership roster is dwindling . 
Group president Larry Cram says it will exist for only anoth
er year or two. Though users have tried to persuade Martin 
Marietta management to change its mind, says Cram, the 
decision is final and is based on the fact that MAS was not 
profitable. W hile company management says it will con
tinue to support customers, users are considering a third
party maintenance contract as an alternative solution . 

OCOlsNo 
Problem, 
Say Users 

C HICAGO-What is the im
pact of IBM's Object Code 
Only (OCO) policy on customer 
business? None at all, according 
to the majority of answers to this 
question in a recent SHARE 

user group survey of 1, 164 installations. Group president 
Cecilia Cowles says that some 67% of MVS customers and 
53% of VM sites using products that run on these operating 
systems indicate that IBM's OCO policy has had no effect on 
them. IBM, which should receive the survey data soon and 
won't comment on it until it does, tells DATAMATION that 
50% of all its software products are now in OCO form since 
the policy was announced in 1983. OCO will eventually 
embrace even large-scale operating systems such as VM, 
which has been heavily modified (more so than MVS) by 
IBM's customers. The survey of VM sites reveals that 43% of 
respondents claim OCO has had a negative effect on their 
business, as opposed to 27% at MVS shops. IBM has often 
been criticized for the allegedly poor quality of some OCO 
products, but even those critics have confessed that, as a 
lynchpin of more automated technology, it is inevitable. 
SHARE is considered more radical than the other large IBM 
user organization, GUIDE, and has an increasingly vocal 
Unix element that will be the subject of an upcoming sur
vey, says Cowles. 

Ford Using 
Image 
Four Ways 

DEARBORN, MICH.-Four ini
tiatives for customized imaging 
systems are under way at Ford 
Motor Co. , says Hriday Prasad, 
manager of technology plan
ning for manufacturing con

cerns of Ford's North American automotive operations. All 
four will use the same standard specification for exchang
ing raster data, which was originally developed by Ford 
and the vendors. The company, which believes image is 
complementary to CAD technology, will make the specifica
tions and testing guidelines available to interested users 
before year-end, says Prasad. IBM and Sysscan (Cuperti
no, Calif.) are developing a Corporate Technical Publish
ing System (CTPS) for between $3 million and $5 million, 
which will create process illustrations from Ford's comput
er-aided design (CAD) data, and convert all of Ford's CAD 
formats to an internal CTPS format. Another is a records 
management application for corporate staff that runs on the 

LOOKAHEAD 

Wang Integrated Image System (WIIS). For that system, a 
spokesman says the department's existing W ang 7 3 1 0 has 
"just barely enough capacity" to handle image, so it will 
probably upgrade its VS 100 to another 73 10. The third 
system, from Access Corp. of Cincinnati, is an image distri
bution system for Ford's power train group. It will capture 
quality and process information and facilitate the addition 
of graphics to make information readily available on the 
plant floor. The fourth project being examined is an on-line 
system that will allow parts depot analysts efficient access to 
product designs. 

IS Shop 
Dismantled 

BRIDG EPO RT, CONN.-W hile 
other companies are adding in
formation systems centers, 
Bridgeport Machines Inc_ is 

dismantling its IS operation as part of its cost-cutting pro
gram. Starting this December, Information Systems 
Inc. (ISi) of Farmington, Conn., is performing the informa
tion systems functions for Bridgeport Machines, using the 
same MSA and ADR software packages. The data will be pro
cessed by Pittsburgh-based GENIX Corp. , which is un
der contract to ISi. The move is expected to save Bridgeport 
Machines 20% of its IS operating budget. Further additions 
to the bottom line will occur when its IBM 4 3 41 is sold, and 
leased equipment returned. 

IBM Pilot 
Project 

MILFORD, CONN.-IBM's 
Applications Systems Division is 
working on a pilot project that, if 
successful, will lead to the devel

opment of a one-stop customer support system for both IBM 
and IBM-business partner software installed on IBM ma
chines. If the pilot is a success, the division plans to formal
ize the software support system sometime next year. 
According to Howie L. Hungar, director of software vendor 
operations at ASD, the repair and support system will, in SAA 
fashion, be available on all IBM systems, from P~s to 
mainframes. 

It's Time 
For Unix 

SUNNYVALE, CALIF.-Am
dahl clearly believes the time is 
ripe for large IBM-based data 
centers to start embracing Unix

based mainframes. Having killed its Aspen interactive op
erating system project, the company has transferred the 
ill-fated OS's SNA connectivity code (LU 6.2 peer-to-peer soft
ware) over to its Unix UTS development-already a bur
geoning 1. 55 million lines of code in its own right. Support 
for Sun's NFS remote file system is also included with a host 
of new extensions to UTS, say Amdahl insiders . A 1 OOMIPS+ 
Unix mainframe, which will possibly be called the UTS 590, 
featuring version 4 .0 of AT&T's Unix System V, could be an
nounced late next year, these same sources reveal. 

Remember 
Us? 

WASHING TON, D.C.-The 
Land Grant Committee on High
er Education and Technology, 
which is part of the National 

Association of State and Land Grant Colleges, is set to 
tell the National Science Foundation that NSF's five 
supercomputer centers shouldn't be the only game in 
town. The committee has written a report, which should hit 
the street this month, saying that there is currently a two-tier 
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supercomputer structure-the five centers first and the oth
er 20 universities second. The report acknowledges the im
portance of the centers, and argues that those five facilities 
are supposed to be state-of-the-art. But the second tier no 
longer wants to be treated in a second-class way, especially 
when the NSF hands out checks. "We want to be sure they 
remember we 're around," a committee member says. 'Tm 
not sure anybody's going to pay a hell of a lot attention to 
this, but we'll see that it goes to the right people.'' Great, but 
don't hold your breath. This is Washington we're talking 
about. 

Defections 
From IBM 

DALLAS-So how goes IBM's 
push to get users of its nonstrate
gic 81 00 midrange system to 
migrate to one of its SAA-ap

proved platforms-the Ao/400 or the 9370? Not so well, if 
you believe a recent comprehensive report authored by 
former IBMer, now consultant, Brian R. Blackman of Dallas. 
Blackman, who estimates the value of replacing the 
15,000 installed 81 OOs at $1.8 billion, says before IBM start
ed shipping the Ao/400, over 70% of 81 OOs were being 
replaced by non-IBM hardware, DEC's VAX being the big 
winner. Since the Ao/400, Blackman estimates, about half 
of the 8 100 users upgrading are going non-IBM. Defections 
are heaviest at financial and insurance concerns, such as 
American Express and Aetna, where the 8100 was most 
widely used. Blackman says many users are choosing the 
VAX site's superior functionality. DEC has been actively 
courting 8100 users, and has gone so far as to offer soft
ware that translates 8100 DPCX files to the VAX file structure. 

EDI Net 
Launching 

SINGAPORE-Next month Sin
gapore launches what it claims 
is the world's first nationwide 
paperless trading network. The 

government expects the new EDI net to save local traders at 
least 1 billion Singapore dollars in its first year. Access soft
ware for the network will be based on the Interbridge EDI 
product from U.K. designers SD-Scicon, which is based 
on the EDIFACT standard. 

Nynex,ICL 
Venture 

NEW YORK- ISDN services 
and technologies are to be the 
subject of a joint research proj
ect by Nynex and U.K. main

framer ICL. Based at Nynex's White Plains Science and 
Technology Center, the project will test !CL integrated 
workstations in ISON networks and links between ISON nets 
and Nynex services. Nynex agreed to market the !CL work
stations in the U.S. earlier this year. 

Utility 
Considers 
System 

RYE, N.Y.- The New York 
Power Authority, which con
trols the generation, distribu
tion, and transmission of power 
throughout the state, is consider
ing Fault Analysis Simulation

TEST (FAS-TEST) for evaluating new relay designs and 
troubleshooting misoperations. The software is expected 
to be released by Power Programs Inc_ (Rye, N.Y.) in Jan
uary, and will run on IBM and compatible PCs with 5 l 2KB of 
RAM. It is designed to test protective relays, which help pre-
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vent blackouts in the utility system. By modeling the power 
system using the actual load and fault conditions encoun
tered in the field, FAS-TEST can determine the correct volt
age and current quantities the relays will see when in 
service. That output is fed from an RS232C port to comput
erized test instruments, which apply the load and fault volt
age and current quantities to the relay under test. FAS-TEST 
can model a power system event to analyze what hap
pened and will enable what-if modeling on lines receiving 
new equipment to see how devices will perform. 

Irish Go 
With DEC 

DUBLIN-When the Irish Fu
tures and Options Exchange 
goes live early next year, it will 
be the latest to use a DEC-based 

package-called Automated Trading System (ATfyQ)
from the International Commodities Clearing House 
(ICCH) in London. Based on an earlier product that now runs 
in the London and New Zealand exchanges, ATfyQ will also 
be used to support the Barcelona futures exchange in 
Spain, which is due to be set up later in the year. 

Spanish 
Software 
Growth 

MADRID- Europe's fastest ex
panding market is Spain. An 
Electronic Data Systems 
analysis reveals that the Spanish 
market grew by a phenomenal 
24% rate during 1988 and that 

by the end of 1990 the Spanish software and services mar
ket alone will have doubled to almost $2 billion. 

Koreans 
Automate 

SEOUL- The Korean Minis
try of Post and Communica
tions plans to begin automating 
900 branch post offices this 

month. The new systems are based on the Olivetti Personal 
Business workstations . Around 1,500 workstations have 
been ordered as part of an $1 1 million deal. 

Raw 
Random 
Data 

Our spies inside Intel tell us that 
the chipmaker has been demo
ing an advanced workstation for 
select customers. The configura
tion, we hear, is a 486-based 
processor, 30MB of main memo

ry, and fiber-optic token ring LAN support, all running OfyQ 
and Unix (AT&T's, that is), priced at $5,000. Get the impres
sion Intel wants to break into the workstation business next 
year? ... Gould Inc.'s Imaging and Graphics Div., Fre
mont, Calif., plans to buy a graphical user interface to its 
image processing system from some academic users who 
developed it as an alternative to Gould's existing user-un
friendly LIPS interface. It runs on the MicroVAX GPX and will 
be ported to Sun workstations, says director of marketing 
Arif Janjua .... In an effort to give a push to distributed ap
plications, Novell Inc_ , Provo, Utah , this month will an
nounce a set of tools called NetWare RPC (for Remote 
Procedure Call). The idea is to generate code to distribute 
applications across different transport mechanisms such as 
Ne!BIOS, Named Pipes APPC, OS!tMAP, and TCP;IP. In this 
way, independent sections of programs can be executed 
in separate machines across different computing 
environments. 
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Now That We've Bought ADR, We Have Just One Thing To Say To Their Clients-And Ours ... 

Yes. Applied Data Research clients can rest assured that we'll 
continue to support and enhance the entire ADR product line. 

Yes. ADR clients can now access the resources of the world's 
leading independent software company, including Computer 
Associates' worldwide, on·line service and support network. 

Yes. ADR and CA product lines complement each other. One 
example is the natural synergy between application development 
and RDBMS software from ADR and programmer productivity and 
graphics software from CA. 

And these days, the right software combination really helps 
maximize data processing performance. Isn't that what it's all about? 

Yes. 

SOJTIAHI THAT DHIVIS THI HUSINISS WOHlD. 

© 1988 Computer Associates International , Inc., 711 Stewart Avenue, Garden City, New YOfl< 11530-4787 
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Theirs. 

The second most reliable 
impact printer did this much 
before it stopped. It wound up 
in the repair shop after 7,000 
hours or ten months of printing. 
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The HP RuggedWriter 480 
printer did this much before 
we stopped counting. After the 
equivalent of 20,000 hours, it just 
kept working. And working. 

Only HP could have built an 
impact printer as reliable. Or as 
fast . At 480 cps for draft and 240 
cps for letter quality; you'll be able 
to turn out everything from letters 
and spreadsheets to six-part 
forms , at least 20% faster in letter 
quality mode than other 24-wire 

Ours. 

impact printers. 
And with its 180 x 360 dot per 

inch resolution, it's certainly no 
slouch when it comes to graphics. 
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It's also compatible with the 
computer system you already 
have. IBM PCs. PC-compatibles. 
And of course, HP 

And compatible with your 
budget. At a price of just $1695. 

For more information, call 
1-800-752-0900, Ext. B287. And 
you'll see why the competition just 
doesn't stack up. 

Ff/0- HEWLETT 
~ea PACKARD 



COVER STORY 
MANUFACTURING 

Investments in computer-aided manufacturing are soaring as 
companies rush to compete globally. But returns on CIM 

dollars depend more on the people implementing 
automation efforts than on technology. 

BY WILLIE SCHATZ I 
fa company's computer-integrated manufac
turing strategy isn't of the people, by the peo
ple, and for the people, there is little chance 
that it'll increase productivity, lower costs, add 

efficiency, or deliver any of the other promises associ
ated with factory-floor technology investments. 

"CIM is really a cultural change, " says Bob Ratcliff, a 
lead analyst for CIM services at farm machinery maker 
Deere & Co., which has spent a lot of time working on 
how to manufacture tractors more efficiently using 
systems. " It's really a way of life. You 're not just 
changing your computer configuration, you're 
changing your methodology. You're changing the 
way you do business . You're changing mind-sets." 

Or, as Arthur Andersen & Co. says: simplify, 
automate, integrate. But that 's far easier said than 

done. CIM doesn't happen overnight. Even 
when it's properly conceived, a strategy that 

automates a significant portion of a compa
ny's manufacturing operations takes years 

to implement. "A lot of people are go
ing for the big win," comments Vin

cent Jones , author of MAP/ TOP 
Networking (McGraw Hill Book 

Co., New York, 1988). " People 
are always in a rush. Manage

ment wants to see the whole 
problem solved today.,. 

Manufacturing compa 
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nies worldwide are pouring vast sums of money into 
automating their operations. Boston-based Harbor 
Research Inc. estimates CIM investments will nearly 
double to $9 1 billion in 1992 from this year's $52 bil
lion, with transportation companies leading the way. 

But before those investments produce the kinds of 
returns manufacturing executives and their IS coun
terparts are banking on, companies have to thor
oughly examine the entire manufacturing process. 
"Too many people automate [without thinking about 
what they're doing] ," Jones asserts. "Step one is [for] 
the company to change its way of thinking. Under
stand the process, document the process, simplify the 
process, then automate. Automation is the last step, 
not the first. " 

Users agree. "CIM is a journey," says David Rea, di
rector of the manufacturing systems division of 
Weyerhaeuser Information Systems Div., Tacoma, 
Wash. "It's a means to an end, not an end in itself. It's 
not something that you do in a year." 

Or maybe even in a decade. Weyerhaeuser has 
been playing the CIM game since 1978. After an initial 
skirmish in 1978 and a second round in 1982-both 
of which were limited by the available technology
the company finally solved its CIM problem in July 
1985 with an in-house system called ProSmart. Pro
Smart, a set of VAX-based software tools (including a 
database) , furnishes real-time production informa
tion, as well as considerable savings. In fact, ProSmart 
has been so effective for Weyerhaeuser, saving more 
than $1 million annually at its Longview, Wash., pulp 
and paper mill , that the firm is marketing it commer
cially. "We made the tool rather than buy it, because 
we looked at the marketplace solutions and there 
weren't any [for us] ," Rea says. 

Today, manufacturers have a much broader choice 
of commercially available software to use as a base for 
their CIM efforts, especially in the MRP (material re
source planning) II arena (see " Post MRP II: What 
Comes Next?" p . 24). "CIM programs are more readi
ly available than five years ago," agrees Kreg Brown, 
vice president, Oriole Software, a CIM software manu
facturer in Towson, Md. "Users are saying to ven
dors , 'Get me the functionality to do my job and we'll 
worry about the platform later. What software will 
give me the best benefit for my money? What will it 
take for me to get and stay competitive?' " 

As with everything else in business , investment in 
manufacturing is driven by competitiveness. But 
competitiveness means different things for different 
industries, and that makes for a variety ofCIM applica
tions. So it 's a question of how, not whether, compa
nies gain a manufacturing advantage. Most still 
approach CIM with the chief objective of improving 
the quality of their plant processes and the products 
they manufacture, according to the 1988 North 

----- This is another in a con
tinuing series of articles 

'11 .. N .. ., addressing new man
agement. organization
al . and systems issues 
that confront IS. 

American Manufacturing Futures Survey conducted 
by the Boston University School of Management. 
Also among the top CIM goals of those companies sur
veyed is the speeding up of development and produc
tion, and increasing the flexibi lity of manufacturing 
operations. 

But none of the companies surveyed are going any
where in CIM without some serious soul-searching. 
"Companies have to break old habits so they can take 
advantage of the new environment," says Jeffrey 
Miller, professor of operations management at Bos
ton University and director of the survey. "CIM is a 
process of discovering how to simplify the entire 
manufacturing process. The best firms aren't even 
doing MRP any more. Since MRP is really an IT reflec
tion of the entire physical process, they've simplified 
the environment that MRP controls . A factory that MRP 
controls is automatically a better factory. It's a ques
tion of attacking root causes." 

While some companies are able to identify manu
facturing problems before they begin to hurt profits, 
others don't begin to seriously seek CIM solutions un
til their businesses begin to suffer-either due to ex
ternal market conditions, internal inefficiencies, or a 
combination of both. 

The farm crisis, 
for example, moti
vated the $4. 1 bil
lion manufacturer 
Deere to plow in
to factory automa
tion, albeit late. 
" We became real 
lethargic during 
the '70s," remarks 
Ratcliff, CIM ana
lyst at Deere's trac
tor factory in 
Waterloo, Iowa. 
"For so long the at
titude had been 
that whatever we 
did was right, and 
the marketplace re
flected that. So we 
saw no reason to 

The Worldwide CIM Market 
Manufacturing systems and software sales are 

projected to double. 
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change it. We were 
Deere the institu-
tion, not Deere the business." 

The severity and length of the downturn in U.S. ag
riculture in the early 1980s forced Deere to focus on 
its core business . Tractor production had dropped to 
as low as 10% of the previous level, resulting in lay
offs , salary reductions , early retirements, and all the 
other signs of a business on the brink. 

" We took a crash course in CIM," Deere chairman 
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COVER STORY 
MANUFACTURING 

and CEO Robert Hanson said 
at the recent AUTOFACT con
ference in Chicago. "That's 
'crash ' as in when the bottom 
falls out. We were lucky in a 
perverse sort of way. Other 
companies see the drip-drip of 
slowly eroding market share 
and put off dealing with the in
evitable. When you get hit like 
we did, you can't do that." 

Many of the early retirees 
were succeeded by younger, 
more aggressive managers 
who were not afraid to con

DEERE'S RATCLIFF: "'CIM is really a cultural change." 

front Deere's problems. They formed the nucleus of a 
computer-int~grated manufacturing task force, 
whose sweeping recommendations in 1986 included 
the formation of a CIM services group comprised of 
seven members from different quarters at Deere's 
Waterloo works. The chief suggestion of the task 

Where CIM Counts Most 
Automakers drive factory automation movement. 

Mining/ 
Metals 

3% 

Food/ 

Other 
47% 

Forest/ 
Products 

3% 

Source: Harbor Research tnc. 

How CIM Is Applied 
Plant automation and engineering attract most 

CIM attention in 1988. 
Corporate/ 
Management 
S2.0 BILLION 

Plant 

Discrete 
$11 .9 BILLION 

Administrative 
S 1 BILLION 

Source: Harbor Research Corp. 
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force, which em
phasized the merits 
of decentralized 
operations, was 
that the plant 's 
middle managers 
should find new 
ways to make their 
individual depart
ments more pro
ductive. Implicit in 
the task force's 
thinking was the 
conviction that 
there was a need to 
reform the ways 
those plant man
agers obtained 
information. 

"We were taking 
on a large, pow
erful centralized 
mainframe IBM IT 
shop," says Rat
cliff, describing 
Waterloo's IS de
pendence on rela
tively meaningless 
data generated by 
IBM mainframes at 
Deere's headquar
ters in Moline, Ill. 
With the CIM initia
tives , "we were go
ing to have to 
redirect the em
phasis on how to 
collect and manage 
data. Everything in 
dp was going to 
have to be by and 
for the end user, 
not the systems or-

ganization. We had to drive computer ownership, de
sign, and use to the lowest possible level. That meant 
distributed, localized computing with a great deal of 
flexibility ." 

That also meant a totally different approach. "Any 
change means a fundamental and terrifying attitudi
nal adjustment," Hanson asserts, "but if your compa
ny's going to be competitive, it's got to change its 
corporate will so it has the gumption to make timely 
and difficult decisions. We changed not because we 
were forward looking, but because of the big [com
petitive] bang. 

"Now we're not afraid of change, we can see the 
forest for the trees and now we know that in manufac
turing integration you have to emphasize the people, 
not the technology. However dazzling the hardware, 
the 'software' between the ears must be updated 
first." 

And that 's not easy. Despite this absolutely top-lev
el support, Deere's progress to date has been slow. 
"We've spent the last 15 months just getting to the 
point where some people are listening to us," Ratcliff 
says. "Classic CIM is our end goal, but a lot has to hap
pen before we put in massive amounts of hard
ware .... The frustration comes because we want to 
run, not walk. But at least we're moving." 

Rolling Out the CIM Carpet 
Monsanto Chemical Co.'s journey down the CIM 

path was faster. Challenged by corporate manage
ment in 1984 to increase productivity by 50% in three 
years, the company's largest manufacturing plant re
sponded by forming three "Plant of the '90s" operat
ing committees that involved every department in the 
plant-accounting, data processing, research and de
velopment, engineering, finance , and operations. 
Management asked the committees to develop one 
CIM plan for the site, located on 2,000 acres in Pensa
cola, Fla., so the costs of implementing it could be fac
tored into capital planning for the next decade. 

The committees generated 800 ideas for how to 
achieve productivity breakthroughs at the plant, 
which primarily makes nylon carpet yarn . Those ideas 
were eventually reduced to three key CIM projects, all 
of which are intended to improve access to systems by 
any of the plant's 2,500 employees : 
• A local area network to integrate the plant's current 
IBM, DEC, and HP systems, including some 300 PCs . 
Monsanto so far has invested about $I million in 
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Ethernet- and broadband-based networks to do so. 
• Separate database management systems for its yarn 
and chemical product lines . The company has decid
ed to implement Oracle DBMS software as a result. 
• A partnership with DEC and Fisher Controls to de
velop a prototype architecture and application for op
timization of all resources at the site. 

Monsanto Chemical's plant must be doing some
thing right, because productivity has increased 4 7% 
as measured by a complex CIM formula that includes 
the following variables: raw materials, capital, ener
gy, labor, supplies, and maintenance. Moreover, the 
company has already recouped some ofits CIM invest
ment costs, although the average payout is two or 
three years. 

"The most important part is planning how you're 
going to be doing business in the '90s ," declares Car
ol Holmes, supervisor of information and systems 
technology at the Monsanto plant. "Without that 
cross-functional , visionary plan, we wouldn 't have 
done anything. There were no territorial turf wars 
and [there was] no jealousy from the dp group 
... [which was] not in a position to set priorities. 
Those have to be determined by the user groups. If 

WEYERHAEUSER'S REA: ""C I M is a journey." 

we [had] waited for dp to do it, we'd still be waiting." 
So would Bentley Nevada, an industrial instrumen

tation maker in Minden, Nev. The company realized 
there had to be a better way lo fl y when an audit 
showed that it took 3,500 blueprints to produce one 
product-that's about three times too many- and the 
blueprints took about five times longer than they 
should have to translate into the product. Trying lo 
get a product to market was like trying to swim 
through quicksand. 

"We'd made a corporate decision that it [automa
tion] was absolutely necessary for us to be competi
tive in the '90s," says Dave Biggs, Bentley's vice 
president of product development. "It was becoming 
pretty obvious that our info rmation system wasn't go-

I 
"CIM is not a panacea. It's just another 
manufacturing tool. a mechanical way of putting 
people 1 0 feet away from each other so they can 
communicate." 

ing to cut it, " he continues, referring to the compa
ny's $65 million hodgepodge of equipment and 
software that had been designed for specific func
tions but that was unable to work together. 

"So we decided to analyze what information we 
really needed [for production] . We discovered that 
there were real good gains to be made by providing a 
manufacturing database [developed in-house] that 
could offer flexibility to other parts of the organiza
tion. We never set out to use CIM. We were just look
ing at improving our production process." 

Committing to a Single, Unified Database 
Bentley didn't start out with CIM , but by the time it 

had invested millions of dollars in Compaq 386s, 
AutoCAD, and CADNETIX software, it had certainly fin
ished with it. The process was hardly painless . Bent
ley restricted its initial database investments to its 
engineering departments, which alienated other de
partments from the CIM cause and yielded little im
provement to overall productivity. The company 
realized its mistake and made a commitment to create 
a single, unified database that would serve all depart
ments, not just engineering. 

" It's absolutely essential that you have 
one database," Biggs stresses. " If you've 
got multiple databases, it's a lock that 
one's wrong. We did an awful lot of grind
ing on each other until we got the system 
down. You 've got lo have an active meth
odology that promotes the involvement 
and coordination of all the parties 
concerned." 

Database technology has also keyed 
Weyerhaeuser's success in CIM, although 
it experienced two failures in automating 
its 1,300-worker Longview factory before 
hitting on its ProSmart solution. "We 
missed the mark in '78 and '82 because we 
thought data was the problem," Weyer
haeuser manufacturing director Rea con
fes ses. " With ProSmart we took a 
people-focused approach, not just a [tech
nological] one. The main business driver 
was still global competitive pressure, just 
as [before]. But it was easier the third time 
because we took the lessons learned and 
carried them forward." 

Unfortunately, a significant number of 
manufacturers aren't even experimenting enough 
with CIM to be learning any lessons from it. Many are 
reluctant to change their ways, especially when some 
plant capacities in the U.S. are approaching 85%. 
The old " if it ain ' t broke, don't fix it" philosophy 
could be a costly one, however. "Those who pay CIM 
lip service will continue to be less competitive," 
networking author J ones warns . "The Japanese don't 
pay CIM lip service, and they're beating the pants off 
[U.S. manufacturers]. 

"Sure CIM is a lot of work," Jones continues, "and 
it's not a panacea. It 's just another manufacturing 
tool. But the essence ofCIM is really very simple. It's a 
mechanical way of putting people 10 feet away from 
each other so they can communicate. " 
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~bility. Performance. Value. Trust. 
11te·keys to business success. And in the 
business of terminals, the key to success 
is Qume. Because the Qume QVT PLUS 
family of ASCil and ANSI terminals , 
and the new QVT PCT multi
user PC terminal provide the 
perfect combination of perfor
mance and functionality. And 
that means value. Plus, Qume 
terminals are known worldwide 

, for dependability. They're 
terminals you can count on. ... -

So why trUst your buline .. . 
any other terminal. 1rust QVT. 

Trust Qume. For more infor. 
mation call 1-800-223-2479 

or contact your Qume 
distributor today. 

Q!!!YIJ; 
Peripheral Vision. 

CQume Corporation, 1988. 
Qume, the Qume logo and 

QVT are registered trademark~ 
of Qume Corporation. 
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If printing multipart forms 
gives you multipart hassles, don't 
lose your cool. Lose the printer. 
And pick up a Datasouth DS 400 
printer instead. 

Datasouth specializes in 
building printers that put in long 
hours on the toughest jobs, with
out breaking down. And the 
DS 400 includes all the details 
essential to smooth multipart 
forms operations. 

Details such as a straight 
paper path and a high torque 
stepper motor. So really fat forms 
feed straight through without 
creeping and bunching. 

And a high power 18-wire 
ballistic printhead, backed up by a 
flat aluminum platen, to print 
c!early ?nd legibly through 
six copies. 

The DS 400 prints fast, too. 
Draft text at 400 cps, memo quality 
at 180 cps, and near letter quality 
at 120 cps. 

c 

The finer points ojforms printing: 
A. Straight paper path. B. High power 
ballistic printhead. C. Flat aluminum 
platen. D. High torque tractor feed. 

Datasouth has, for over ten 
years, built printers known for their 
reliability and industrial strength. 
That means you can count on the 
DS 400 to crank out those endless 
batches.Without a wrinkle. 

Please send me more information on how 
to get my forms output into shape. 

-
Mad to: Datasouth Computer Corporation 

PO. Box 240947, Charlotte, NC 28224 

So stop 
dealing with 
your printer's bad " 
form, and start dealing with a 
Datasouth distributor. For more 
information, call 800-222-4528 
or fill out the coupon below. 

- -- -- -- -
Dafasouth 
AMERICA'S HIGH PERFORMANCE 

PRINTER COMPANY 

PO Box 240947, Charlotte, NC 28224 
Tel (704) 523-8500, Tix 6843018 DASO UW 

Sales.- 1-800-222-4528; Service: 1-800-438-5050 
West Coast Office: (415) 940-9828 
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SOFTWARE 
MANUFACTURING 

Post-MRP II: 
What Comes Next? 

Except for MAP II. users find little packaged wisdom 
when automating manufacturing. As a result the 

pioneers write most such software themselves. But 
packaged modules are gaining favor. 

I n the discrete manufacturing world , 
many users have come to equate 
computer-integrated manufacturing 

(CIM) with MRP II. However, as automation 
pioneers are discovering, areas such as 
quality control , cell control, scheduling, 
simulation, and maintenance are equally 
important pieces of the CIM puzzle. Yet, 
compared with the MR P II world, where 
packages for all types of users across all 
price ranges abound, these other seg
ments are in their infancy in terms of the 

BY MARY JO FOLEY 

number of application packages available. 
As a result , customers have been left to 

take an ad hoc approach to solving their 
total manufac turing software needs. Far 
and away, most are writing the software 
themselves or workin g with consultants 
and/or sys tems integrators to devise cus
tom solutions. A growing number, how
ever, are tes ting the market waters by 
purchasing third-party tools and applica
tions and , in some cases, working directly 
with developers to tailor the interfaces on 

those packages to make them more appli
cable to their operations. 

At leas t in the discrete manufacturing 
arena, MRP II is often the first type of sys
tem customers install. Currently, a sizable 
portion of U.S. discrete manufacturing 
companies have some type of packaged 
MRP II system up and running. (This is not 
true in the process industries, where MRP 
II has only recently begun to take hold . 
The pharmaceutical industry, with an esti
mated 83% penetration rate, is the only 

Which U.S. Manufacturers Use MRP II* 
Pharmaceutical firms (82 .9 %) lead all other segments in use of packaged Manufacturing Resource Planning II software. 
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• Figures do not include systems developed in-house or extensively customized packaged systems. 

• • Penetration rate has been adjusted to reflec t ac tual MAP II usage rather than merely vendor-installed base counts. 

Source: Plant-W ide Research Corp. 
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RAGE CONTROLLE 

Ever since the first mainframe and the first 
storage device were invented, there have been a few 
unwritten rules. 
1. The mainframe gets all the brains. 
2. The disk gets all the data. 
3. These two are separated by a storage controller 

that has about as much problem-solving capa
bility as a light switch. 
As a result, storage subsystems are less than 

models of efficiency. In fact, channel utilization is 
usually limited to 35% or less. 

But at Amdahl, we've come up with a completely 
new approach to the problem. The Amdahl 6100 

Storage Processor. Instead of a low-tech controller, 
we've made the Amdahl 6100 an incredibly intelli
gent solution. 

In different configurations, it has 12 to 3 7 micro
processors, all dedicated to the job of making your 
storage subsystem a lot more efficient. And a lot 
easier to manage. 

As a result, you can have a fully balanced storage 
subsystem. With up to four times the throughput. 
Twice the capacity. And shared cache capability. In 
fact, this new approach works so well that it can 
actually lower your overall cost per I/ 0 and your cost 
per byte of data stored. 

.. -

., 
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GETS ·ao BRAINS. 

Breakthrough approach creates 
storage system of '90s. 

With all its intelligence, the Amdahl 6100 can 
control more resources creating a far more sophisti
cated storage subsystem. With 240GB capacity, 32 
CPU attachments, 16 concurrent I/O paths, 16 
device paths, 512MB shared storage, and 16MB 
nonvolatile storage. 

With this incredible flexibility, you'll enjoy 
immediate advantages. You can tailor the 6100 to 
meet individual needs. And forget about tradeoffs 
between capacity and performance. With fewer 
storage subsystems, cabling to host CPUs is much 
simpler. And with 32 CPU attachments, multiple 
CPUs can access the integrated storage subsystems. 

And those are just the immediate advantages. 
With all this power and capacity, the 6100 will pro
vide for storage growth well into the '90s. And its 
processor design makes it easy to add new functional 
and performance enhancements to all 6100s. 

DASO resources managed intelligently 
for first time. 

With most controllers, connectivity has been 
limited to four lines in and out. So to keep access 
times down, DASD systems have suffered from 
poor use of disk space. 

But now, with the 6100's microprocessors work
ing full-time, you get up to 16 host data trans
fers, 16 device transfers, and sophisticated cache 
management. All of which lets you move data 
between host CPUs and the 6100 much faster. Up to 
72MB/ second. At the same time, you can reclaim 
a large percentage of previously unused disk space. 

Shared cache needs less attention 
from specialists. 

With the Amdahl 6100, you get up to 512MB of 
cache. But instead of being divided into fixed 
compartments, the 6100 dynamically adjusts to the 
environment. So you won't have to spend your time 
tuning across DASD strings to keep up with chang
ing workloads. Instead, you can concentrate on 
more rewarding work. 

Cost of operation hits all-time low. 
When you look at the big picture, here's the most 

revolutionary idea of all. Almost 50% of your total 
hardware budget goes for storage. And if you install 
our 6100 now, your storage subsystem will become 
a major contributor to a well-balanced system. 
Instead of just being necessary overhead. 

Besides the benefits it brings to your storage 
subsystem, a balanced system can actually reduce 
the load on your CPUs. Which, in turn, can raise 
your productivity. And lower your overall cost of 
computing. All of which makes very good business 
sense. Just call your Amdahl representative. And 
we'll show you how smart a storage processor 
really can be. 

amdahr 
The Intelligent Choice 



OPERATION SUCCESSFUL. 

INTRODUCING THE WORLD'S . 
FIRST mRAGE PROCESSOR. 

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

a met a hr 
The Intelligent Choice 



Consult with a 
Mac Expert for 
$24.95 or less 

4th Dimension: A Complete Guide to 
Database Development by Tim Knight 
Perfect for beginning and advanced users alike , this 
book will help you get the most out of Acius , Inc. 's 
powerful and versatile database development software 
for the Macintosh, 4th Dimension. Beginning with the 
basics - entering and editing data - the book 
progresses through such advanced techn iques as 
creating subfiles , linking files , using the layout toolbox, 
and programming to help you develop high quality, 
customized databases for your Mac. Softbound, 480 
pages, $21 .95 

The Complete Guide to dBASE Mac 
by Dan Shafer and Don Huntington 
This comprehensive guide provides strategies and 
techniques for creating and maintaining your own 
databases , using Ashton-Tate 's powerful and flexible 
DBMS software for the Macintosh. In it, you ' ll find 
everything you need to know about designing, imple
menting, debugging, and supporting a database 
management system , including an in-depth coverage of 
View, documentation of dBASE Mac's built-in program
ming language, and much more. Softbound, 528 
pages, $21 .95 

MacLANS: Local Area Networking with 
the Macintosh by Mark D. Veljkov 
Now you can make better decisions while improving 
your on-line communications. This practical reference 
and buying guide will help you choose , set up, and use 
a LANs with Macintosh computers. In it, you ' ll find 
information about the companies that manufacture 
MacLANs; advice on configuration , setup and installa
tion ; details about peripherals including modem 
servers , add-on cards , and internetwork bridges; and 
much more. Softbound, 318 pages, $21 .95 

The Complete Guide to Omnis 3 
by Donna M. Mosich 
Picking up where Omnis 3/ 0mnis 3 Plus user's 
manuals leave off, this comprehensive guide will help 
you create your own Mac database systems quickly 
and easily. In it, you ' ll learn how to apply new Omnis 3 
Plus functions ; create a file format; design entry 
layouts; produce reports; establish menus; set up 
passwords ; and much more . Also included are tour 
complete database applications that expla in the 
commands and features of this powerful database 
management program. Softbound, 384 pages, $22.95 

The Viewport Techincian: A Guide to 
Portable Software Design 
by Michael Brian Bentley 
This unique and practical reference makes it easy for 
you to design , develop, and code software that can be 
ported from one system (and its windowing environ
ment) to another. In it , you'll f ind developmental 
techniques and coding hints that will enable you to get 
the same executable files to run just as fast , without 
changes , on the Amiga with Intuition; Atari ST with 
GEM; IBM PC and its compatibles with GEM and 
Windows ; and Macintosh with Apple llGS. Softbound, 
64 7 pages, $24.95 

Available wherever computer books are sold. 
Or mail orders to : 
Scott, Foresman and Company 
Professional Books Group 
1900 East Lake Avenue 
Glenview, Illinois 60025 

Please include complete shipping information. 
Check, Money Order, VISA and MasterCard accepted . 
Prepayment required . 

Call 1-800-PUB-BOOK to order --
Circle 19 on Reader Card 





We applaud the efforts of the CCITT as they 
move toward their goal of creating international 
standards for computer communications. From 

their adoption of the present X.25 standard to 

their recent recognition of the V42 protocol with 
LAPM as the international standard for error-con

trol over dial-up telephone lines. 

In response to these decisions . Hayes 

UPHOLDING INTERNATIONAL 
STANDARDS IS JUST AS IMPORTANT 

AS CREATING THEM. 
announces that we will be offering our customers 

a choice of either the X.25 or V42 protocol in our 

V-series .. Smartmodem line. These products will 

offer full compatibility with V-series products and 

give all current V-series users the ability to 
upgrade to either the X.25 or V42 standard.* 

The X.25 protocol not only offers error-con

trol. but also access to value added networks with 

dial-in X.25. point-to-multipoint communications. 
Hayes V-series owners who upgrade to X.25 will 

gain immediate ISDN connectivity as well as be 

capable of exploiting emerging X.25 service 

offerings. 
The V42 protocol offers error-free point-to

point modem communications. For those users 

with existing V-series Smartmodem products and 

those with modems using MNP. Hayes will pro

vide products compatible with the current 

installed base. 

As a member of the computer communica

tions industry. we strongly urge that others 

comply with and implement the recommenda

tions of the CCITT. In doing so. we _can make the 

business of computer communications a better 

business to work in. 
For more detailed information on the CCITT. 

X.25 and V42. write for our H 
brochure. Or call l-800-426-7704. ayes® 
Hayes Microcomputer Products. Inc .. P.O. Box 105203. Atlanta. GA 30348 

*There will be a minimal charge of $50 for either an X.25 or V42 upgrade 
on products purchased before October 1. 1988. Products purchased on or 
after October 1. 1988 will include either standard as they become 
available. 1988 Hayes Microcomputer Products, Inc. 
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SOFTWARE 
MANUFACTURING 

TEXAS INSTRUMENTS' LOTT: The flexible manufacturing system that runs Tl"s factory floor. seen at left. was developed from scratch. 

notable exception.) According to Plant
Wide Research Corp., a North Billerica, 
Mass.-based market research firm , MRI' II 
penetration rates last year reached 58% 
among aerospace and defense contrac
tors; 47% among automotive and related 
parts makers; and 38% among electronics 
and instruments firms (see "Which U.S. 
Manufacturers Use MRP II "). 

It 's primarily when users endeavor to 
move beyond MRI' II that they discover the 
gap between CIM talk and reality. Texas 
Instruments' Trinity Mills faci lity in Texas 
ended up developing its entire Flexible 
Manufacturing System (FMS) from scratch 
because of the dearth of off-the-shelf 
software. 

Trinity Mills , a metal fabricat ion plant, 
is one of 14 facilities that comprise the 
company's Defense Systems and Elec
tronics Group . According to the plant's 
automation manager, Vernon Lott, 
"third-party software absolu tely wasn 't 
avai lable in the case of FMS" when TI first 
became interested in the concept three 
years ago . The job was expected to be es
pecially complex because the facility 
employed factory-floor devices manufac
tured by so many different vendors that 

~ "it was more of a systems integration ef
~ fort " than a pure software development 
~ one , Lott says. 
-,;. TI already had spent more than five 
~ years developing its proprietary corpo
~ rate-wide MRI' II system . A 12-person de
~ velopment team spent a year planning and 
a.. another year implementing its FMS system. 
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Brought on-line in March 1987, it in
cludes a scheduling system for production 
control, a cell -control system for coordi
nation, and links between its computer
aided design (CAD) and machine-tool 
facilities, to name just a few of the 
modules. 

Design time for the FMS was relatively 
short, thanks to the engineers' use ofTI's 
artificial intelligence programming tools 
and Explorer Lisp machine in developing 
the scheduler portions of the system, Lott 
explains. In addition , he says , quite a bit of 
the cell-controller technology that TI had 
perfected at its neighboring Sherman de
fense facility was transferrable to Trinity 
Mills. Yet little, if any, ofTrinity Mills' FMS 
is transferrable to other TI plants, since no 
two TI manufacturing faci lities use all the 
same parts. In fact, another TI plant is run
ning a third-party-developed FMS system, 
Lott notes. 

Packages Gaining Ground 
Few users are as thoroughly automated 

and integrated as Tl. Rather, those dis
crete manufacturers looking to take the 
next CIM step are likely to add single mod
ules , such as cell control, quality control, 
scheduling , simulation, process planning, 
and maintenance, one step at a time. 

No two cus tomers seem to agree which 
of these modules should be brought on
line first , but whatever module they 
choose, like TI , most are doing a lot of cus
tomization work themselves. According 
to market research firm Automation Re-

search Corp., Medfield, Mass., two thirds 
of the money that users spend on manu
facturing software (including MRP II) is 
sti ll going for in-house development and/ 
or custom-built software. Among process 
industries , the amount that users spend 
on custom software is nearly 80% of their 
total CIM software expenditures. 

Packaged modules other than MRP II 
have a low level of penetration in manu
facturing markets primarily because " the 
number of commercial packages available 
is really low," says Alice Greene, presi
dent of Plant-Wide Research. " Compa
nies are ending up having to modify them 
greatly," she adds. In some cases, such as 
the factory- fl oor maintenance market, 
" vendors are pushing the market more 
than the users." Consequently, mainte
nance packages are written to reflect a 
utopia where production and mainte
nance people work together, although 
Greene points out that this isn't usually 
the case within most factor ies. 

It is also because few users have the 
massive muscle and know-how of a TI that 
they increasingly are looking at th ird-par
ty services and products. For instance, 
when power-supply manufacturer Zytec 
Corp., Eden Prairie, Minn. , called in a 
consu ltant for advice on choosing an MRI' 
II system in 1984, the Control Data Corp. 
spin-off ended up opting for a Xerox 
Corp. sys tem running on an IBM 4361 
mainframe. "The system is doing a half~ 
decent job, but it is limited in terms of ty
ing it into our information system, " says 
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If your Application Software can't integrate 
- ~~ this inany business functions, 

r 

.. 

then upgrade to BPCS™/400 

Introducing BPCS/400 for the 
IBM Application System/400™ 

Today more than ever businesses demand application 
software that can meet their ever growing needs. That's 
why twice a day another company upgrades to BPCS: 
integrated application software that lets you manage every 
part of your business in every location the same way. It is 
the choice of more than 3,000 companies worldwide. 

Modular for easy growth. 
Each of our 25 integrated products puts another 

aspect of your business operation under your control. 
And SSA's commitment to BPCS development means 
that your application software will grow as your 
business grows. 

Ready today: Native mode for the new 
IBM Application System/400 
We're the Application Software experts. We've got 

more experience, resources, and tools to help our Clients 
than any other application software company. And our 
new BPCS/ 400 runs today in native mode on the new 
IBM Application System/ 400. Everything in our 
organization is geared toward one goal - to help our 
Clients get their companies running like clockwork. .. 
starting today. 

Contact us and we'll send you more information on 
what BPCS/ 400 can do for your business. 

System Software Associates, Inc. 
Corporate Headquarters Telephone: (312) 641-2900 
500 W Madison Telex: 2803 79 SSA CGO 
Chicago, Illinois, USA, 60606 Facsimile: (312) 635-1577 
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The 6500 Multifunction Communication System from AT&T 

If your 3270 system can make the right connections, you win. 
If not, you lose. Only it's not a game . 

6500 SYSTEM DISPLAY 

If your 3270 workgroups aren't 
getting the highest level of flexible 
functionality, you should be talking to 
AT&T about the 6500 Multifunction 
Communication System. 

Your 3270-compatible system 
should be solving communications 
problems-not creating them. Today's 
corporate workgroups are diverse 
and complicated: mixes of main-
frames, minicomputers, and other 
remote and local hosts coexist with 
scores of PCs and terminals spread 
around the company. The people 
who use them need to send and 
receive data with maximum effi-
ciency And you need assurance that 
your 3270 buy decisions are sound, 
long-term investments. 

New pieces in the puzzle can 
create plug compatibili ty headaches 
and cabling problems. Users can end 
up with two terminals on their desks 
because system components don't 
talk to one another, and there's often 
no way to "cut and paste" crucial data 
among applications. 

There's only one way to protect 
yourse lf: keep up with today 's 
demands on your 3270-compatible 

system while you invest in a trouble
free future. 

Protect your investment while 
preparing for the future. 

The AT&T 6500 Multifunction 
Communication System does for 
data communications what a PBX 
does for voice: it helps you move 
closer to creating a single, highly pro
ductive data network that lets your 
equipment - and your company's 
workgroups - run at peak efficiency 

With the AT&T 6500 System you 
can instantly transfer data between 
windows, thereby transferring data 
between sessions or hosts. By elim
inating the communications "Tower 
of Babel," the 6500 System lets users 
concentrate on die tasks that really 
matter. 

Here's what the 6500 Multifunc
tion Communication System gives 
you right now: 
• IBM13270 plug compatibility 
• Functionality that includes: SNN 

SDLC, 3270 BSC; Netview compati
ble, Protocol Conversion, X.25, Async 
access and others. 

.. 
6500 SYSlE M DISPLAY 

• As many as three simultaneous 
connections to synchronous host 
computers (one local and two 
remote, or three remote) with no 
changes to die applications software 
on die host. And all on one controller. 
• Ability to add up to 32 synchro

nous devices, including PCs, displays, 
printer controllers, and printers. 
• Ability to add up to 32 

asynchronous 
devices, includ
in g minicom
puters, PCs with 
async emu la
tion packages, 
di sp lays, and 
mode ms fo r 
dial-in. 6544 CONTROLLCR 

• Multi-host, multi -tasking win
dows. Users can bring data from mul
tiple hosts (or multiple sessions widi 
the same host) into four multi-tasking 
windows - all regardless of the type 
of host accessed. 
• A choice from nine different 

types of displays. (Four are plug com
patible with IBM 3270 controllers.) 
• Cable and wiring flexibility Host 

devices can be connected to the 6500 
System through inexpensive twisted
pair wiring- or you can use coax. 

Tomorrow's computing systems. 
Computer technology is chang

ing every day And tomorrow's corpo
rate workgroups will be even more 
diverse and decentralized. Forward
diinking MIS managers can protect 
their investments and plan for the 
future widi die AT&T 6500 Multifunc
tion Communication System. Its flex
ibility, transparency, aod expand
ability will prepare you for anything 
the future has to offer. 

To get more information, or to 
arrange a closer look, contact your 
AT&T Account Executive, Authorized 
AT&T Reseller or call 1 800 247-1212. 

From equipment to networking, 
from computers to communications, 
AT&T is the right choice. 
Cl i98tt AT&T 

ATs.T 
The right choice. 



SOFTWARE 
MAN UFACTURI NG 

Zylec's sys lems engineenng 
manager, Damon Whitmore. Manufacturing Users ' Wish List Along with Zylec, compuler 

maker Digital Equipment 
Corp ., one of the fo remost 
U.S. manufac luring experts, 
seemingly shares lhe view thal 
many existing CIM tools and 
applications are sophisticated 
enough to meet users' needs. 
At its Chelmsford , Mass. 
based Corporate Center fo r 
Excellence for Simulation and 
Modeling, DEC operates a sim
ulation lab fo r training and de
velopment work. The lab runs 
" most of lhe [process simula
tion] software on the market," 
claims Chris Kuhner, manager 
of manufac luring expert 

When it came lime lo select 
other CIM components and 
processes , Zytec evaluated 

Cell control. simulation. and scheduling 
top expected software buys. 

1987 User 1992 User 
Expenditures Expenditures 

Application Type' ($Millions) ($Millions) 

Cell control 16.4 82.2 

Quality control 20.0 33.7 

Scheduling 34.5 117.3 

Simulation 25.6 90.7 

Process planning 18.7 34.8 

Maintenance 352.6 447.6 

AAGR " 
% 

38.1 

9.9 

27.8 

28. 7 

25.6 

13.3 

whether il should go the one 
vendor route or work wilh 
multiple sys tems integrators. 
"Even lhough we knew we 
would have to do a lol of work 
in between [linking various 
vendors' offerings], we decid
ed to contract with several dif
ferent vendors to create our 
CIM plan [known in-house as 
ZYCIM]," says Whitmore, chief 
architect of ZYCIM. Mainly, this 
was due to the fac l that "lhere 

•Data is for packaged systems employed by discrete manufacturing companies only. 
• • AAGR-Average Annual Growth Rate 
Source: Automation Research Corp. 

isn' t a single vendor that currently can do 
everything from IS lo fac tory fl oor, on PCs 
through mainframes," Whitmore says. 

Whitmore is gathering bids from vari
ous third-party vendors for the next step 
in implementing ZYC IM : the development 
of an electronic link from the company's 
Cadnetix CAD syslem to ils Hewlett-Pack
ard Co. in-circuit tes ter. (So fa r, it has re-

ceived quotes from Cadnetix and HP.) 
After Zytec puts its link in place, Whil
more says, il will focus on acquiring an an
alog-design simulation package for its 
design engineers. "We' re not going to sil 
here and do any major software develop
menl," Whitmore noles . "All of the tools 
and knowledge already are available lo 
carry us into the 1990s." 

Discover Strategi& 
Micro Management! 

I -

Get the information you need to analyze 
and plan for the future implementation of 
end user computing: Buying trends by 
department , manufacturer, and vendor, sta
tistics on installed base of hardware and soft
ware, or annual service and repair costs. 

Monitor the costs and performance of 
your end user support staff: Support staffs 
average response time, the number of support 
calls taken, or the annual cost of training and 
support by product or department. 

Show upper management that you are in 
control of their growing investment in end 
user computing. 

(AOMPUTER® 
r.SSOCIATES 
Software superior by design . 
200 W. Lowe, Fairfield, IA 52556 
(515) 472-6400 

Discover The Micro Resource Manager 
(MRM) and you'll discover why over 500 
corporations and government agencies have 
implemented MRM as their solution to man
aging end user computing. 

MRM is an advanced fourth generation 
application that has earned the universal 
praise of micro managers, MIS directors, and 
software experts worldwide. Over 220 re
ports and queries allow you to: 

• Track hardware, software, or services. 
• Analyze budgets, costs, and trends. 
• Determine use and distribution panerns. 
• Control service and maintenance costs. 
• Manage support staff workload . 
.. . And much, much more. 
Call today for a FREE demo disk. 

The Micro 
Resource Manager™ 
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sys tems. 
"Simulation tools that were available 

not too long ago required a malhemali
cian to build models," Kuhner continues. 
"The user interfaces, especially, were ex
tremely unfriendly." As of 1982, DEC had 
trained only six in-house users in process 
simulation techniques. "We basically did 
nothing in the way of simulation. Instead, 
we used to go oul and build plants, and 
make mistakes." Today, however, "simu
lation is used in every one of the more 
lhan 40 [DEC] manufacturing sites by 
more than 300 users companywide," he 
boasts. 

DEC relies on simulation tools lhat were 
developed by the West Lafa yette, Ind .
based Pritsker & Associales, but custom
ized lo DEC's specifications. Six years ago 
DEC linked up with Pritsker to help devel
op user interfaces that were more applica
ble lo discrete manufacturing operalions. 
Developing these types of fine-tuned, 
complex software applications is extreme
ly expensive, even for a company lhe size 
of DEC, Kuhner says. "We know we can'l 
be all things to all people. To beat lhis lim
itation, we partner with third-party 
developers." 

Despite a successful development ef
fort, neither Pritsker's simulation lools 
nor other off-the-shelf simulation tools 
offer links between simulation and CAD, 
Kuhner says. Mos t such tools also would 
benefit fro m improved analytic (especially 
financial analysis) capabili ties, he adds. 

"Today, we' re seeing great shortening 
of product life cycles and tighter cos t 
ranges. Product is well controlled," with 
software like MRP II , "bul process [manu
facturing] isn't," since companies aren't 
fu lly utilizing other manufacturing soft
ware, Kuhner asserts. 

.\1ai)'}O Fole)' is a freelance business and tech
nology writer based in Washington, D. C. 







We have the world's best handle 
on portable computing. 

'lbdij 
highest-performing portable personal 
computers. COMPAQ products consistently earn 
the industry's highest ratings for quality and user 

\ 

l' ... , 

satisfaction. And that's an 
achievement that stands 
unchallenged. 

You 'll find that we've 
built these same uncompro
mising standards into the 
new COMPAQ SLT/286. 

To get a handle on more informa
tion, including a free brochure and the location of 
your nearest Authorized COMPAQ Computer 
Dealer, call 1-800-231-0900. Ask for Operator 71. 
In Canada, 1-800-263-5868, Operator 71. 

COMPAQ' is a trademark of Compaq Computer COrporallollo Microsoft! Mi!r'1ind MS.DOS' are trademarks of Microsoft Corporation. MS°OSIZ is a product of Microsoft Corporation. 
Product names mentioned herein may &e trademark& aMl'orrqlsteMc_I tradeDMltks of their respective companies. ' Registered U.S. Patent md 'lft<lunark Office. ©1988 Compaq 

Computer Corporation. AU rights reservocl. Use Of ~lectrdnic equipment on board commercial aircraft is at the discretion of each airline. 
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When you build a full 
there's no roo 

~ Before now, choosing a laptop PC it fits on an airline tray table with 
meant choosing what you could live plenty of room to spare. 
without. A manageable size. Bat- When you're on the road, we 
tery. Power. Speed. Screen quality. won't leave you stranded,. either. 
Full-size keys. The COMPAQ SLT/286 uses inno-

~ 

We've changed that, with vative new battery technology 
the new COMPAQ SLT/286. It's that gives you over three hours of 
the first laptop from the company power. The battery is small, so 

~ that set the standard in portable carrying a spare is no problem. 
computing. And the first laptop Replacement and recharging 
to give you everything you are fast and easy. 

~ 

want. Without compromise. But what's amazing about 
The COMPAQ SLT/286 snaps into an optional 

Creating a new high- DesktopExpansionBaseforofficeuse. the battery is everything that 
• performance PC this small was runs on it. Every component is 

no small feat. It took a series of optimized to save battery life. 
• engineering breakthroughs to So you can work longer. 

build a smaller laptop that de- The COMPAQ SLT/286 
livers the performance of a A removable keyboard offers your fingers full-size keys, has v GA graphics with 
desktop-on battery power. with standard spacing. 640x480 resolution with eight 

From its compact size to its high- shades of gray. New backlit screen technology 
.,. performance components, you'll see that your produces text and graphics with 

1fl1(1/<f1 

/ff #ttJ(t./ 

needs shaped our thinking. higher contrast on a 10" di-
First of all, we knew agonal screen. So things 

you wanted to wield a lot are easy to read. 
Thefirstlaptopfromthecompany of power, without throw- Now let 's take 

:hatsetthestandardforportablePC's. ing around a lot of weight. an inside look. The 
The new COMPAQ SLT/286 weighs in at just COMPAQ SLT/286 is A small wonder. Compared to other 

laptops, the COMPAQ SLT/286 gives 
14 lb., with a space-saving footprint. That means powered by a 12-MHz you more PC in less space. 

It simply works better. 



80C286 microprocessor that 
drives software 20% faster than 
most 10-MHz 80286-based PC's. 
You get the capability to run 
the world's largest library of 
software with MS-DOS~ Plus 
Microsoft" Operating System/2. 

Flexibility is 
built in. You can 
choose a high-speed 
40- or 20-MB fixed 
disk drive to comple
ment the standard 

lnterna/2400-baud 31/z" 1.44-MB disk· 
modem optional. 

ette drive. Plus you ciii 
easily expand the 640K of standard 
memory to 3.6 megabytes internally. 

erals. You can even add a 12-MHz 
80C287 coprocessor as an option 
to speed number crunching. 

At this point you may b 
thinking that the COMPA 
SLT/286 does everything a 
desktop can do. You're right. In 
fact you can even do more at the 
office with its optional Desktop 
Expansion Base. 

Unlike competitive ex
pansion units, ours wasn't an 

afterthought. Its integrated design 
gives you two industry-standard 

expansion slots along with duplicate 

You'll find our keyboard is just 
your type. It has full-size keys, spaced 
just like the keys on a desktop PC. The 

Its footprint is small enough 
to fit on an airline tray table, 

with room to spare. 

interfaces for your pe
ripherals. The expansion 
unit even recharges the 
battery for you. 

keyboard is removable, so it adjusts to the way 
you work. You get all 12 function keys and an em
bedded numeric keypad. Or if numbers are your 
life, add a separate numeric keypad as an option. 

Other creature comforts are also on board. 
Like an optional internal 2400-baud modem. 
Room for two internal storage devices. Ports for a 
printer, external VGA monitor and other periph-

Best of all, the 
COMPAQ SLT/286 just snaps right Battery 

into the Desktop Expansion Base. included for 
over three 

No cord. No wires. No hassle. hours of 

With all the.se innovative fea- power. 

tures, you can see that the new COMPAQ 
SLT/286 leaves absolutely no room for compro
mise. It's simply high-performance personal 
computing in its most concentrated form. 
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Software creation: is it , as some be
lieve, the worst managed and worst 
measured activity in business today, 

more free-form art than disciplined sci
ence? The evidence for this view is grow
ing. One of the industry's foremost 
experts on software productivity claims 
that 25% of all large real-time and tele
communications-based software projects 
are never completed.Just as disturbing is 
his claim that a similar percentage of those 
applications that are actually completed 
and delivered are never put to work. 

"Big projects fail more frequently than 
small ," notes Capers Jones , founder and 
head of Software Productivity Research, 
Cambridge, Mass. , and adviser to govern
ment and big business. He adds that 10% 
of all projects begun at commercial IS 
shops are aborted. 

Horror stories from other experts 
abound. Take the case of one of the na
tion's leading aerospace manufacturers. 
This company started 260 applications 
software projects in 1987; 40% of them, 
one consultant claims, never got finished. 
"A lot didn 't even make it back to the de
partment that funded them," says Greg 
Boone, president of Bellevue, Wash.
based CASE Research Corp., of his client's 
distress . "Unfortunately, such waste is be
coming commonplace." 

Software projects are canceled for nu
merous reasons. Some of the more obvi
ous include volatile business conditions, 
poor quarterly performance, mergers, 
and acquisitions. Typical, says Jones, is 
the company that embarked on a four
year program to develop a new PBX, only 
to find halfway through the process that a 
competitor had reached the market with a 
more sophisticated and salable product. 
Less obvious are the technical limitations 
that can bring software projects to their 
knees : primitive hardware access methods 
and arcane data structures that endlessly 
frustrate competent programmers. Even 
such tried and tes ted tools as program
ming languages and DBMSs aren't the 
trusty servants they appear to be. "A great 
deal of the function in such complex and 
rich languages as PL/ 1 and Ada isn' t used 
or understood by programmers," says 
Jones. 

George Tamke, former pres ident of 
IBM's longtime DB IS nemes is, Cullinel 
Software, has his own alarming statistic. 
"Onl y 50 % of the function in our DB~IS 
software is being used by customers ," he 
says . Accord ing lo CASE Research' s 
Boone, this number holds for customers 
of rnM DB~ISs as well. Tamke says that in 
essence some of his customers are using 
the DB\IS as if it were a prior generation 

SOFTWARE 
CASE 

Where 
Methodology 
Falls Short 
The biggest problem in software development 
is faulty methodologies for moving from one generation 
of technology to another. Lacking solutions from the 
vendor community. some large users go it alone. 

BY RALPH EMMETT CARLYLE 
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fl a t fil e technology. 
Software debacles have been blamed on 

a po tpourri of business and technical fac
to rs that vary fro m company to company, 
but experts and a growing number of 
these companies have also managed to 
isolate one persistent o ffender common 
to all cases-the management process. 

Putting Data in Order 
" It's tempting to blame programmers 

fo r all our ills," says Dale Hull , manager of 
Systems Programming Support fo r 
Amoco in Chicago. " But the truth , as we 
and other shops have discovered , is that 
we've been slow to put our data houses in 
o rder and come up with the kind of meth
odologies that all ow us to manage the ap
plications development process from the 
top down. " 

T he na tion 's uti lities arc a good case in 
po int. Many have discovered that their 
data isn ' t, in the industry vernacular , 
"normalized." In simple languag·e: their 
data hasn 't been defin ed in such a way that 
it means the same thing to all their users. 
One computer could be fo rced to ask an
o ther: " What do you mean by ' invoice? '" 
O r, "What's an 'employee?' " Having put 
themselves under the microscope, utili 
ties such as Wisconsin Public Service 
Corp . in Green Bay discovered that each 
application created by their programmers 
had ended up with its own database, to the 
point that data was sto red willy-nilly 
th roughout the sys tem and was difficult to 
extract for uses o ther than those originally 

lead to ra te increases or adjust
ments to the utilities' operating 
budget," says J ohnson. 

One inevitable consequence of 
programmin g as an " art form ," 
says WPSC, was a mountainous 
maintenance burden. Other conse
quences were the uncontro lled rep
lication of data and brittle data 
structures that didn 't lend bhem-
selves to new uses. 0 

WISCONSIN PUBLIC'S JOHNSON: IMS was starting 
to look like it was held together by Band-A ids. 

WPSC, which is now being emulat
ed by other utilities, claims there is 
only one way to fi ght this menace. 
First, you must track down com
monly used clusters o f data. These 
must then be isolated into what are 
termed " information areas," al
though some prefer the term "sub
j ect" databases. WPSC fo und seven 
in all , and implemented each as a 
shared corporate database. T he 
first of these to utilize IBM 's rela-

intended . In the words of manager of in
fo rmation services Randy J ohnson, 
wrsc's IMS database management system 
had started " to look like it was held to
gether by Band-Aids." 

Reporting lo state and federal regula
tors had become an exercise in frustra
tion. Data had to be pulled from several 
applications- each bit bearing the pro
grammer's individual mark-and then it 
took several days of manual effort to rec
oncile the numbers and fac ts from various 
sources . " Inconsistencies could easil y 

tional model, DB2- a 60-gigabyte 
customer accounts database-is sched
uled to go live in the spring of 1989,J ohn
son reveals. Deregulation has ensured 
that other utilities can 't mask program
ming inconsistencies with rate increases, 
so many of them are now fo llowingwrsc's 
lead by putting their data houses in order. 
Some 30 or so utilities have banded to
gether into a task fo rce to pool their know
how. One executive at Baltimore Gas & 
Electric says that 12 of these have already 
begun a migntion lo DB2. 

T he utilities have learned that th e need 

An Apologia from IBM 

W e realize our customers have grown impatient and we apol
ogize," says Donna Van Fleet, director of data systems 

products at IBM's Santa Teresa, Calif. , fac ility. She stresses that 
IBM "accepts their requirement" for an integrated CASE solution 
and methodology, but that it " takes time" to come up with some
thing that will be of benefit to the whole industry. 

Van Fleet says that for these IBM customers the cutting edge of 
CASE has become the " bleeding edge," in part because IBM had 
nothing to offer the market. However, she adds, " We' ll make 
sure they don't suffer loss of investment. " 

IBM 's plan seems to be to work with independent software ven
dors to ensure that their software and tools can interface with the 
Repository. In addition , the computer giant is using third-party 
software companies lo help fl esh out its CASE offering, ADE (Ap
plications Development Environment), and make it more palata
ble for users. 

Van Fleet is referrin g to IBM's now fabled DB2-based Reposito
ry (code named Annandale), the subj ect of a lengthy wait by its 
customers since its existence was first publicly revealed by DATA
MATION over three years ago (sec "Calling All Data," O ct. 15, 
I 985, p . 40). Like Hartfo rd 's Electronic Projects File, but on a 
much grea ter scale, the repository allows DB2 customers to store 
details of the relations between programs and related data across 

~ a ~rho l e applications life cycle, from start to fini sh. 

IBM seems to be preparing fo r a J anuary announcement of its 
Repository, and a gradual unrolling of its related products over 
the next two years. T he announcement couldn ' t come soon 
enough for T exas Instruments and Arthur Andersen Consultin g. 
Andersen's Mel Bergstein says his company has ta lked to IBM 
about the dangers of the two " reinventing the same product" 
and would prefer to be released from the burden of its own re
pository. He did not indicate what the results o f the talks were. 

1j Also stored in the Repos ito ry is data on all hardware, operat
~ ing systems, DBMSs, TP monitors, communica tions software, and 
i the like, that is used by each appli cation in progress. Included 
t with the Repository will be a data dictionary that controls the 
dl naming and fo rmatting of all data. 
~ Other large mullinationals, which like IBM have been forced 
~ into large-scale reorganization of their data and into the creation 
0 of their own so luti ons, shouldn ' t be hurt by the IBM move. IBM's :g 

" Developing our own repos itory has been a big drain on our 
funds ," adds Michael]. Watters, the Tl manager responsible for 
IEF at the company's Information Sys tems and Services Division 
in Dallas. 

~~------------------------------------------------~ 
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Mother Nature was~ teaching 
you aOOut data net\\oikS. 
Back when you were changing so 
fast that "dressing up" was a crisis, 
you were learning something very 
important about data networks : 
growth is inevitable. 

Your business grows ... you 
add computers. Your network 
grows, applications sprout. .. you 

1
..,. add computers. You open offices ... 

you add computers. Your network 
grows. 

But you can manage it if 

you've got a network that winks at 
complexity and easily adapts to 
chan~e . A network that accesses 
SNA' and DECnet '" today and 
meets OSI and ISON standards 
tomorrow. A Telematics network. 

With a full range of hard
ware and software alternatives, we 
make modern networking easy for 
our multi-national customers who 
connect a mind-boggling assort
ment of computing resources and 

Circle 25 on Reader Card DECnet I'> ,1 1ra<lcm.1rk of D111,n.d Fqu1prncnt Co1vor.tnnn 
>;NA,.., .1 rcg1..,tcn:<l tr.11.km,1rk of lnt1.:rn.1uon,1\ Uu<;mc..,.., f\1.1thmcs Corpor.rnnn 

for our smaller customers who love 
their independence .. . and our prices. 

So, take the growing pains out 
of networking. Contact Telematics 
International in the US at 1-800-
NETWIDE or (305) 772-2117. 
In the UK, call (0256) 467385. 

lclEVIJ\TICS 
COMPUTERS FOR COMMUNICATIONS 
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for diligence and discipline from pro
grammers doesn ' t end with the move to 
shared or subj ect databases and DB2-it 
becomes more acu te. Programmers occa
sionally feel too ru shed to do a thorough 
j ob with the log·ical data models and begin 
to backslide into o ld ways . Seri ous prob
lems with furth er development and main
tenance invariabl y fo llow, and precious 
time is consumed revising the model and 
adjustin g the da tabase and o ther pro
grams that are affected . 

WPSC and others now believe that to pre
vent such " polluting" of shared data
bases , companies must move to much 
higher levels of automation. They argue 
that the whole software creation pro
cess-from initial planning th rough 
design and code generation to mainte
nance-must be automated. In essence, 
new programmer workbenches become 
part of a " policing" mechanism that auto
matica ll y enfo rces the rules and proce
dures surroundin g the database each time 
a progTammer works on a new application 
o r maintains an old one. 

The consulting arm of the Big Eight 's 
Arthur Andersen is one of the few con-

How can you build a no-compromise X.25 
network without sending your communi
cations budget skyward? Call MICOM. 

Our newest packet assembler/dis
assembler (PAD) links asynchronous 

cerns to have developed such integrated 
CASE technology and offered it to the mar
ketplace. Says Mel Bergs tein , managing 
partner of technical competency, '' If there 
are gaps in the applications development 
process that require manual intervention, 
the consistency of the data can 't be guar
anteed. It's vital that all the links in th e 
chain are automated." 

The Methodology Gap 
What Chicago-based Andersen di scov

ered is that the bigges t gap or " void" of all 
is at the top of the process- at precisely 
the point where management input and 
planning should be. Amoco's Hull refers 
to it as " the methodology gap," and he 
says that th is, if anything, is the prime 
cause of so much software cancellation. 
"Companies lack a review structure that 
allows th em to monitor the progress of an 
application and input changing plans and 
strategies ," he says. " Having locked into a 
project, th ey discover that the problem 
has changed, the business world has 
changed ." 

A hard y few have attacked the problem 
head on, coming up with both top-down 

devices, synchronous devices-or a com
bination of both- from a single, modular 
unit. Which can cut your line costs alone 
in hal f. 

Ou r latest generation switches make 

methodologies and supporting technol
ogies . Like many pioneers, they've re
ceived more than their share of arrows in 
the back. The Hartfo rd Insurance Group 
created what it call s the Electronic Proj
ects File, a da ta repository used to store, 
depos it, coordinate, re trieve, and review 
all products that are part of the li fe cycle of 
an application. HI G offered its technology 
to other corporations from late 1985 to 
earl y 1987, but the venture floundered. 

Du Pont 's multibillion textiles divis ion 
in Wilmington, Del. , moun ted a massive 
cleanup of its data with the aid of its own 
repository, the so-call ed Data Encyclope
dia, o r Datapedia. The product was 
mounted on Digital's VAX, but unfo rtu
nately it remained an off-line phenome
non because its creato rs couldn ' t link it up 
with head-offi ce 1~1s-based software run
nin g on IBM mainframes. 

More recently, Bell Atlantic has come 
up with its own DB2-based data dictionary 
and central repos ito ry, and in conjunction 
with the consultin g firm Computer Hori
zons it has even developed a methodology 
for migratin g Oat fil e data to a relational 
environment. 

gateway selections, address translations 
and best-path routing choices while they 
traffic more than 500 data packets a 
second. 

An integrated network management 



The two front-runners in the integrated 
CASE sweepstakes-management consult
ing giant Arthur Andersen and semicon
ductor leader Texas Instruments-have 
also developed repositories, based like 
IBM 's on DB2, but on a much smaller scale . 
Both companies have helped pioneer the 
market for "to tal" solutions-that is, 
au tomation of the whole applications cy
cle, from business planning at one end to 
maintenance at the other. Both compa
nies are pouring millions of dollars into 
their software; both integrated suites, Tl's 
IEF and Andersen 's Foundation , have cos t 
around $ I 00 million to develop so far for 
the newly emerging market. 

T hese pioneers all have one th ing in 
common. They all grew tired of waiting 
for their principal vendor, IBM , to come up 
with a methodology, repository, and CASE 
tools. "Arthur Andersen is handling our 
migration to DB2," says Baltimore Gas & 
Electric's manager of information ser
vices. J oseph Hunter, "because they have 
a proven methodology and tools to offer 
us. IBM hasn't- and we grew impatient." 

Such impatience has built up noticeably 
over the past year. One measure is the fact 

system maintains detailed billing and 
accounting data on every call. Diagnostics, 
controls and calling statistics are all pre
sented in plain English. 

When it's time to make an investment in 

that Texas Instruments has grown a $50 
million worldwide market for IEF since 
March-130 DB2 customers , according to 
insiders. Andersen Consulting has maj or 
beta sites for its product in such sectors as 
utilities, insurance, and local government. 
The other measure is IBM itself, and Big 
Blue's work on its Repository, an all-en
compassing database. 

Industry observers see the Repository 
and related tools as the first real commit
ment by IBM to the fled gling CASE market
place . "Maybe now companies wi ll start to 
get serious about CASE and stop dab
bling," says CASE Research chairman 
Vaughan Merlyn. "So fa r only 7% or 8% 
of all programmers and analys ts across 
the nation have been exposed to CASE." 

Amoco's Hull calls the IBM initiative a 
start, but warns that software projects will 
continue to be derailed for a long time to 
come. "A rigorous methodology is simply 
too committal for the majority of compa
nies at present," he says, adding that many 
feel that CASE is too new, too expensive, 
and too risky. Many ofHull 's peers are tin
kering with so-called front-end CASE tools 
for analys is and design and back-end 

X.25 public data network hardware-or 
in your own private network-don't take 
a flyer. We've been a major X.25 supplier 
since 1982. The experience can save 
you money. 
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equivalents for code generation-what 
the Amoco programming manager refers 
to as "placebo CASE." These managers are 
not betting their jobs on such novelties or 
rocking the boat in any profound way, 
since they stop well short of fully integrat
ed (and hence "committal") solutions . 
Amoco, it should be noted , is a rare 
exception. 

SPR's Jones says this attitude is danger
ous and warns that it is not shared by cor
porations in J apan, Europe, and Australia, 
which he says are getting serious about 
CASE. In the war for world supremacy in 
software, J ones, who is partial to military 
analogues, portrays U.S. multinationals as 
a cavalry on horseback fi ghting against ar
mored cars from overseas . "There is a 
very real danger that the bulk of software 
creation wi ll move overseas during the 
next decade," warns J ones, "and that 
would be a tragedy for this country." 

If, as it seems , we' re experiencing one 
of those major shifts in technology that 
pits the equivalent of a Gatling gun 
against bow and arrows, Arthur Andersen 
wants to make sure it 's not the one that's 
holding the quiver. 

m,rJTm· 
1-800-MICOM U.S. 



How do you call 
the most flexible ~ 

data communications~ 
system in the world? : 
Any way you want. 

Thats because the Intelligent Series (I-Series) from NEC lets you 
decide on any combination of devices and applications to meet your needs. 
You configure the network of modems, DSU I CSUs, controllers and 
chassis that will save you the most time, space and money. 

You see, with the I-Series you can mix a variety of analog or digital 
devices in either dial-up or leased line applications, in a single chassis. 
Using only 10.5 inches of vertical rack space for up to 32 modems. 

Whats more, we designed the I-Series to give you maximum control, 
regardless of network size. Giving you the ability to monitor, test and 
configure from one central point, local or remote. And, as your system 
grows, so does the I-Series, offering complete control of up to 16 chassis 
with more than 500 data communications devices per controller. 

Best of all, increasing your flexibility and control doesn't increase your 
costs, since the I-Series offers a lower average cost per channel than any 
other data communications system. 

But you get much more than a data communications system. You 
get the security of knowing that your investment is backed by a company 
with a worldwide reputation for high quality, reliable telecommunications 
products. All of which makes the I-Series the best solution for all your 
network control needs. 

To find out more about NECs I-Series and our extensive line of data 
communications systems and products, write NEC America, Inc., Data and 
Video Communications Systems, 110 Rio Robles, San Jose, CA 95134. Or 
call us, at 1-800-222-4NEC, ext. 1277. Because when it 
comes to versatile data communications systems, we'll 
talk to you on your own terms. 

C&C Computers and Communications 

© 1988 NEC America, Inc. 
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SYSTEMS 
OPERATIONS 

DATA CENTER 
DEPOPULATION 
In the quest for productivity and profits, the trend 
toward unattended operations is growing. But the change 
doesn't happen overnight, and it requires stringent 
control and a reallocation of responsibility. 

BY ROBERT 0. PETERSON 

Y our fifth test of the 
payroll tape creation 
has bombed due to a 

simple JCL fa ilure- one that 
could easily have been correct
ed by a halfway decent opera
tor. Granted, you shouldn 't 
have made the error in the first 
place, but all the operators do 
is sit around all night anyway, 
and you 'd think they'd at least 
be able to fix things like that. 
In the three months you've 
been here, you've never actu
ally laid eyes on a real , live op
erator. But you've been told 
the computer room is down
stairs, and, angrily, you sally 
forth . 

At the data center, a grin
ning supervisor offers to take 
you to where you can summon 
the operators. Finally, you find 
yourself staring through heavy 
glass into the computer room. 
Lights from disk drives , mass 
storage units , and processors 
blink softly through a swirling 
blue mist of humidity, static, 
and fire retardant gas. The su
pervisor says, "That's as close 
as you 'll come to an operator, 
my friend. Go ahead and yell. You'll have 
to do it from out here though-there's no 
door." 

If this computer room sounds like the 
engineering deck of the Starship Enterprise, 
think aga in . The fa ntasy of a sealed com
puter room is not that far from the reality 
that many data centers are moving toward 
today. The concept of " unattended oper
ations" is comin g ofage. 

The theory behind unauended opera
tions is certainl y not new. For years , man
ufac turin g companies have been moving 

D THECONCEPT 
OF 'UNATTENDED 
OPERATIONS' IS COMING 
OF AGE. 

toward the lights-out facto ry, with its ro
bots happily buzzing away . The applica
tion of this concep t is not dramatically 
different for the data center. 

The fund amental characterist ic of unat
tended operations is that the computer 
room itself is closed and devoid of human 

inhabitants. The room houses 
relatively light access devices 
such as processors, disk drives , 
power distribution boxes, e tc. 
In most cases, these devices 
are touched only by service 
technicians , or in response to 
unpredictable events such as 
power failures. 

With the room closed , con
trol of the hardware and oper
ational jobs moves outward to 
a control center, which is the 
monitoring point for hardware 
performance, fau lt situa tions, 
resource balancing, and appli
cation performance review. 
All monitors, command con
soles, and entry facilities exist 
in the center, and equipment 
tends lo be specialized specifi
cally for this type of 
environment. 

The consoles and input de
vices are not the only things re
moved from the computer 
room. Tape drives and mass 
printers are housed in sepa
rate areas, generally manned 
by clerical personnel. As the 
envi ronment matures, the use 
o f these ex ternal devices is re

duced. Instead of printed output, infor
mat ion is routed electronically to the 
requesting user's station, inquiry displays 
replace the need for hard copy, and cheap 
mass storage with off-s ite backup replaces 
th e conventional use of n1agnetic tape. ~ 

The transition from a conventional data ~ 
center to unattended operations can be ~ 
handled in a variety of ways. From install a- ~ 
tion to installa tion, the most appropria te, £ 
simplest, or most cost-effective fi rst step g 
will vary. Seen as a long-term goal, unat- ~ 
tended operations enta il a number of £! 

DATAMATION-DECEMBER 1. 1988 49 



Circle 28 on Reader Card 

I 
I 
I 
I 
I 
I 
I 

•ti 1 ~~i 

I 

1 ., } .1 
· l 1 · I I 

1 r-J 
~J 

11 
' . 

j 

Ii 
I B 

•• 
'" •• •• 
I · 

•• n 
I : 
l!I 

n .. ~ 1 
·fl r. I) 

l '. 
ll 

n 

_r:i_r:-_,?_ 

ata communications 



... 

.. 

.. 

cos tly ac tivities, not the least of which is 
the eventual bui lding or restructuring of 
the computer center itself. Benefits to jus
tify the expense are only quantifiable en
demically, but tend to foll ow some 
predictable lines. Regardless of how it is 
undertaken, however, somewhere along 
the line a number of issues must be 
addressed. 

The automation of any department or 
function inevitably requires the imple
mentation of software sys tems to support 
previously manual processes. In the case 
of unattended operations , this software 
tends to be oriented toward operating 
sys tems. 

With few operators in attendance, espe
cially during the night batch processing, 
sophisticated monito ring so ftware is 
needed to ensure that the sys tem remains 
in control. Control- type software, such as 
AF Operator from Candle Corp . (Los An
geles) or AutoMate/MVS from Duquesne 
Sys tems (Pittsburgh) permits substantial 
suppression of console interac tion. In a 
truly unattended environment, there is no 
operator to respond, so reducing or elimi
nating console activities is critical. If an in-

teraction is required, a crucial application 
can be sitting in a wait state- or can
celed-overnight. Automated operations 
facilities, in combination with standard 
control languages (IBM's CLIST, fo r exam
ple), allow hands-off control of applica
tion operation. 

No less important is the management of 
the hardware and software mixing. With 
application control preplanned through 
software, the responsibility of console op
erators shifts to the balancing of the envi
ronment. Communica tions networks can 
be actively monito red, sys tem software 
priorities altered and balanced, and bot
tlenecks massaged away. T his ac tivity is 
also facilitated by software and , often, 
hardware products. 

The change to unattended operations 
does not lie solely with the operations 
staff T o assure a reasonably smooth tran
sition and an effective environment, the 
manner in which users deal with applica
tions becomes critical. 

No longer is it reasonable to all ow IS to 
be solely responsible for the running of 
application systems. Without a cadre of 
operat ions personnel available to collect 

SYSTEMS 
OPERATIONS 

and arrange input, de termine nightly o r 
weekly needs, wait on slow input streams, 
and distribute output , the res ponsibility 
must shift to the end user. 

Users must choose what will take place 
in the day an application runs, de termine 
what additional steps are needed, and 
queue those j obs for execution . After the 
j obs are run, it is the user who must verify 
the res ults and distribute the output. Al
though pre-established j ob sets can e limi
nate the need fo r ac tual JCL preparation, 
the user must select which runs are to be 
made. 

Involving Operations in Design 
ot only must the user deal with opera

tions differently, but the deve loper must 
construct sys tems that bo th simplify the 
user's control and obviate the need for op
era tor interac tion with the system. The 
most effective means to assure this is to in
volve operations in sys tems design . This 
implies not only a role for the opera to rs 
during the transition but in the no rmal 
process of developing systems. 

This becomes crucial because, regard
less of how much control end users take of 

Only IBM Service can give you this l<lnd 
of service. , 

I 

Unequaled Customer Engineer Training. 
IBM Service people are the best trained on IBM products. This training starts even before 
a product is introduced and is continually updated. So, for the best service, come to the 
people who know your product best. = __ 

- - ---- - - ------- ------ ·-
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~'freatThe ~toms 
Of Network And~ P'ains 
When You Can HaVeThe Cure? 

Losing sleep over 
Computer Operations nightmares? 

ii.I.~~~ The SYS/ MASTER" component of NET/ MASTER" 
gives you the automation you've only dreamed 
about. SYS/ MASTER automates complex 
operations tasks and resolution of problems 
(even at remote sites). 

Tired of the bandage approach 
to Network Management? 

The NET/ MASTER Advanced Network 
Management component lets you 

take control of your network by automat
ing the resolution of complex problems 
you're faced with daily. No matter what 

multi-vendor strategy or what architecture 
you choose, NET/ MASTER is the place 

to start. 

-----~ ~~~--- -... ....._ 

Looking for relief from Help Desk headaches? 
Give your Help Desk the serious tools they need to automate problem, 

change and configuration 
management tasks. 
NET / MASTER makes 
manual tasks a thing 
of the past. 

ORIGINAL 

A.lk.a.-Sel'f:zer 

Feeling uneasy about Network Access and Security? 
NET/ MASTER gives you easy and secure network access for 
automated management of your network. Authorized users 

can utilize as many applications as they 
like-eliminating multiple terminals 
and long log-on procedures. 

,,, ., --· 
•I ~~=TION 

Pepto· 
Bismol 
Soalhlng,..., tor: 
' lndltlMtlon• ui-t .......... ............. ~ ......... 
8FLOZ. 

Finding it hard 
to stomach the usual 
File 'Ihlnsfer problems? 
'/i'ansf er commercial volumes 
faster and more reliably than 
other software products or 
courier services. Automate the 
complete process of transferring 
and using data with the worry
free NET/ MASTER File 'fi'ansfer 
component. 

GetNKf/ ·. ItS Serious Medicine. 
Only NET/MASTER from Cincom" provides serious, 

permanentsolutionswithacomprehensive,fullyinte
grated system of components: with easy installation 
and fast-acting implementation that gets right to the 
source of all your problems. 

NET/ MASI'ERlets you automate and manage your 
network and systems with greater control, efficiency and 
reliability than any product on the market today.And 
NET/MASTER gives you functionality and flexibility that 

unmatched, single-solution products just can't provide. 
Join over 700 organi7.ations who have found permanent 

relief with NET/MASI'ER. Tu find out more, call us today, 
toll-free, at: 

1-800-543-3010 
In Ohio, 513-661-6000 • In Canada, 1-800-387-5914 

EECINCOM 
lbe Better lbe Solution, lbe Better lbe Value'" 

International Regional Headquarters/ Maidenhead, UK (0628) 72731 •Paris (1) 45456779 
Frankfurt (69) 719070 • lbkyo (03) 438-2791 © 1988 Ciocom SystemS, Inc. 
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Benefits Attending 
Unattended Operations 

I n unattended operations, certain 
benefits are obvious and direct. Tem

perature and humidity conditions no 
longer need be as sensitive to human 
needs ; they are optimized for the hard
ware itself. The danger of damage due to 
contaminants such as dust and lint can be 
substantially reduced . Security is simpli
fied when ready access is not a significant 
issue. 

But the biggest benefits are in the per
sonnel and performance areas. Bill Car
ico, president of training firm Acts Corp. , 
Marble Falls, Texas , conducts seminars 
on automated operations across the coun
try. Says Carico , "The first benefit-and 
unfortunately this is as far as many people 
look-is the obvious reduction of staff re
quirements. " But he warns that " the elim
ination of tape, print, and other manual 
activities does not necessarily imply the 
absolute elimination of jobs. It allows the 
upgrading of data center responsibilities 
to provide greater payback. " 

Since the transition to an unattended 
environment occurs in gradual steps, the 
reduction in operators takes place over a 

relatively extended period of time. The 
people become absorbed or refocused 
and, since so much time elapses , it is diffi
cult to determine whether this causes the 
head count to decline. However, the elim
ination, or signifi cant reduction, of print
ing, bursting, decollating, report 
distribution , magnetic tape activities, and 
input preparation does reduce head 
count. As the responsibility for many of 
those activities shifts into the user area, 
the burden is spread and an overall reduc
tion takes place. Usually that overall head 
count reduction is significant. 

The most important benefits extend be
yond personnel reduction , however. 
"One of the immediate benefits lies with 
what is referred to as 'automated console 
operations,' " says Carico, which " in
volves having system products , rather 
than console operators, respond to oper
ating system and application messages. " 
With automated console operations, he 
says, what were previously human func
tions are now executed "at machine 
speeds, increasing machine avai labi lity 
and efficiency." 

SYSTEMS 
OPERATIONS 

their systems, there will still remain a core 
of applications that must be controlled 
centrally-through the data center. Basic 
business applica tions that cross function
al lines, sys tems whose operation is gov
erned by regulatory umbrellas , and 
applications whose proper processing is 
so critical that fai lure implies a business 
crisis-all must be controlled through a 
single area where responsibility is abso
lute. This means there must be an opera
tional control entity, and that entity must 
be involved in the design of the system. 

Are these individuals the same opera
tors put out of work by automation? They 
may be the same human beings , but their 
mission and training will be dramatically 
different. According to Gene Bailey, a Ra
leigh, .C.-based consultant specializing 
in data center design and management, 
"the computer operator of tomorrow will 
bear little resemblance to what we've seen 
in the past. They wi ll , and in some cases 
now [do], control a multimillion dollar 
business activity upon which most compa
nies rely for their existence. You don 't 
take someone in off the street and hand 
them that level ofresponsibility." 

. Only IBM Service can give you this lcind 
of service .. 

Fast Access to Parts. 
When you need assistance, you need it fast. That's why IBM has mobile vans, Customer 
Engineers, branch offices and field distribution centers across the country. So wherever 
you are, whatever you need , we can get you the right parts at the right time. = _ _ · - - ---- -- ------- ------ ·-

© IBM 1988 
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MULTl/ CAMTM BRINGS 
THE PROMISE OF CASE 

TORWITY. 
EVERYTHING THE DEVELOPER 
NEEDS IS NOW INTEGUTED 
UNDER ONE UMBRELLA. 

J 
l Adm1nistrat1ve Support Systems 

1 
J 
] 

Ne 
L 
w York , Los Angeles , and 
ondon can share data through 

the mainframe / micro 
connection. 

MULTI/CAM is a true 
innovation in computer
aidec.I systems engineering. 

Analysis Design I- Implementation By unifying and 
standardizing all of the 
elements necessary for the 
creation of successful AGS Management 

l 
t 
d 

Systems has taken all of the 
elements required for effective 
systems development and projec 
management , and fully integrate 
them under one mainframe/ mic ro 
umbre lla . 

The result is MULTI / CAM , a 
network of systems development 
workstations which are linked 
throughout the office , the country, 
or even the world . 

MULTI/ CAM integrates the 
complete maintenance , 
enhancement , and development 
process running on your mainframe 
and micro. 

You can select the best CASE 
products available to fit your needs 
and use them more effectively with 
MULTI / CAM: 

• Systems Development 

• maintenance life cycle 
• enhancement life cycle 
• small projects life cycle 
• purchased-package life cycle 
• full life cycle 

• Project Management 

• mainframe and micro 

• Estimating 

• macro and detailed 

Tools Tools 

J T 
Analysis [ Design [ 

1 

l 
I 
1 

Life Cycle Management 

• Analysis, Design, Implementation 
Tools 

• graphics 
• prototyping 
• code generators 
• 4GLs 
• PDLs 
• spreadsheets 
• and more ... 

• Document Processing 

• loca l and mainframe 

• Electronic Mail 

All of these facilities are 
integrated . Now, team members in 

Circle 30 on Reader Card 

Tools 

J . 
I nformation systems, you are 
assured that productivity and 
fficiency will increase 
gnificantly. In addition, you 

Implementation J 
I e 

J 
S I 

c an add tools as necessary, as 
well as replace outmoded ones. 

Using the MULTI / CAM 
umbrella , the information systems 
you build will be more complete 
and more reliable. 

MULTI /CAM is fu lly supported 
by the one company that for almost 
two decades has made project 
management it s o ne and only 
concern : AGS Management 
Systems. 

Get under the MULTI / CAM 
umbrella. Call or write for more 
information. 

ABS ·-SyslenJS'NC. 
The world's leader 
in project management systems 

880 First Avenue 
King of Prussia , PA 19406 
(215) 265-1550 
Telex: 510-6603320 
FAX: 265-1230 
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Working in the command center of an 
unattended computer installation will be a 
demanding, pressure-intensive career. As 
the sophistication of computer sys tems 
grows and the reliance of the corporate 
health on info rmation processing height
ens, the compu ter operator will become 
fa r more critical than the typical developer 
of today. T hat means changes in the em
phases of curricula at universities , career 
planning changes in mos t corporations, 
and some change in direction fo r hard
ware and software vendors . 

Unattended operations bring change 
control to its zenith of importance-due 
to the discrete separation of applicati on 
responsibility. In the past, operations 
shared that responsibi lity with develop
ment. T he data center simply ran what the 
developers gave it to run . In an unattend
ed mode, the responsibility is shared be
tween the user and operations, which 
requires substantially more stringent con
trol to assure a stable environment. 

Assurance tes ting, pro tection of pro
duction libraries, security of key datase ts, 
and the audit point validity of a sys tem 
must be absolutely assured . T his is ac-

complished throu gh rigorous change 
control, magnifying the importance of 
that ro le fo r operational personnel. 

This, of course, means that operations 
must become the co-owner of the applica
tion itself, with a voice in its future devel
opment path . This role is significant and 
affects the entire fabri c of the application 

D RESPONSIBILITY IS 
SHARED BETWEEN U SER 
AND OPERATIONS, IN A N 
U NATTENDED MODE. 

life cycle. In many cases, this type of role is 
representative of operations' emerging 
position in the IS mission . The personnel 
lost to automation become the control 
specialists , the hardware specialists, the 
design liaisons, and a myriad of o ther 
fun ctions hitherto scattered throughout 
the IS organization. 

In today's vernacular, unattended oper
ations can mean anything from " princi
pally unattended" to " marginall y un
attended." In mos t cases , the term usually 
refers to minimizing human support of 

SYSTEMS 
OPERATIONS 

the data center during off- shift hours, 
which at least serves to limit the cos t of op
erations at ni ght and on weekends. 

It is also a reasonable first step in the 
transition to unattended operations. Off
shift changes tend to limit the level of re
sponses the data center must make to 
ques tions from the user community
thin gs that require a human being in at
tendance. Batch processes tend to be re
petitive and predictable so that CLIST and 
o ther execution monito ring facilities can 
easily be brough t to bear. Critical perfor
mance points can be monitored before the 
operators are removed to validate how 
well the applications will run on their own. 
Once all the bases have been covered, the 
computer room can be closed at night. 

Limit Off-shift Chores 
The final obj ective, however, should be 

to limit o ff- shift work as much as possible. 
Report preparation, backups, and sys tem 
productivity adjustments may always be 
done at night, but the critical processing 
steps should be moved to the day shift 
whenever possible. This assures adequate 
support and nega tes the need fo r exces-

. Only IBM Service can give you this lcind 
of service. 
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STRATUS INTRODUCES SQL/200o:· 

Suddenl)r the rules 
e edfor0L1P 

Stratus and SYBASE, ®two masters 
of on-line transaction processing, worked 
hand-in-hand to develop SQL/2000 for the 
Stratus XA'"2000 architecture. Result: The 
first distributed RDBMS that surmounts 
the demands ofOLTP and meshes with work
stations of your choice. 

l
CHANGETHERULESOFYOUR 
DATABASE ON-LINE, ACROSS 
YOUR NETWORK. While many 
• RDBMSs let you make on-line 

changes at the data level, SQL/2000 takes 
you deeper: You can change the rules that 
dictate how your business is carried out-
and effect that change across your network 
without a ripple in the workflow. 
That's because the rules that run 
your business are enforced 

MODEL 70 

MODEL SO 
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centrally in the database. You make changes 
in one location for your entire network. And 
you never touch your application code. 

2PROCESS AT OLTP SPEED. 
Designed specially for OLTP, SQL/ 
2000 is the fastest around. It was 

• built on the requester/server 
model, uniquely suiting it to Stratus' multi
processor architecture. You simply add 
requesters and servers as your business 
expands without degrading performance. 
And since SQL/2000 is built into the Stratus 
Virtual Operating System (VOS®), the data
base foundation comes with every system. 

3PRESERVEYOURSTRATUS 
INVESTMENT. You might have 
expected SQL/2000 to offer full data 

• integrity. Distributed processing. 

I 

Th£ XA2()()() family of an-line transactiJm processing systems. 
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Easy, modular growth. But maybe you didn't 
expect that your current Stratus files are 
easily integrated into SQL/2000 without any 
conversions. That's because SQL/2000 and 
VOS share the same query language and 
interface, making SQL/2000 the most pro
ductive environment for programmers. 

4
INTEGRATE WORKSTATIONS 
OF YOUR CHOICE. Compatible 
with SYBASE, SQL/ 2000 lets you 

• integrate applications with a broad 
range of workstations. Utilizing Suns and 
other UNIX-based workstations, IBM PCs, 
PS/2s, and soon Macintoshes as intelligent 
workstations, SQL/2000 brings OLTP to the 
local level on the workstation of your choice. 

5 PLUG INTO AN UNRNALED 
SERVICE NETWORK. Every 
Stratus user is united with the 

• most sophisticated and successful 
on-line 24-hour remote service network in 
the industry. 

For more information on doing business 
by your own rules, call your local Stratus 
representative or phone (508) 460-2192. 

---- ---- -=--..... ====-= - -== ==-=-® 
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sive reliance on overnight ac tivities. In 
today's human process-oriented, interac
tive environment, limiting heavy nightly 
runs should no t be an overwhelming 
challenge. 

The first of two areas that generall y gain 
the most attention in a transition to unat
tended operations lies in magnetic tape 
activities. At least fo r the fo reseeable fu 
ture, there will remain a need to place cru
cial data on transportable media fo r 
archival storage or cyclic backup . T here is 
also a need to house extremely large, min
imally accessed data fil es on off-lin e me
dia. These two requirements are being 
addressed today in slightly different ways . 

Backups and archival retention are be
ing addressed by either partially or full y 
mechanical systems such as the tape car
tridge systems offered by Storage T ech
nology Corp., Louisville, Colo. With this 
type of product, the tape library is man
aged by the system, and cartridges are 
moved in and out of protective slo ts by the 
hardware. Independently housed car
tridges can be stored and presented to the 
sys tem on an as-needed basis . 

Large data fil es can either be handled 

with cartridge systems or through the 
mass on-line sto rage units beginning to 
find a market. With mass storage, not only 
can the end user find more rapid , depend
able access to histo rical data , but the data 
center is provided with interim storage 
media fo r its backup needs as well. Data 
can be stored cyclically on mass storage 
media and transfe rred to tape only when it 
is certain that it will be truly archival, with 
only exceptional access. 

T he migration of printing to the end 
user yields benefits well beyond the obvi
ous. The first is simply that raw print acti v
ity will be reduced when the user must 
physically do the printing. T he effort and 
time required, no t to mention the borne 
cost of ribbons, toner, and o ther print 
supplies, will cause users to reexamine the 
need for many of the reports they receive. 

o longer will the analys is report that 
nearly always goes straight to the trash be 
deemed so essential. 

The second benefit in volves the use of 
automated print facility products such as 
IBM's Report Distribution Management 
Sys tem, which allows review of spooled 
print fil es rather than hard copy. With 

SYSTEMS 
OPERATIONS 

ROMS, and other equally viable products, 
printed reports can be routed , secured, 
and printed when needed . The obvious 
benefit lies in the absolute savings in 
printing and associated costs, but the 
most significant is the quali ty of review 
that pseudo-printed documents receive. 
The ability to perform string searches for 
data o r to easily highli ght exceptional 
conditions means that little will be missed 
in a given report. Therefore, no t only is 
the print quantity decreased , its quality is 
increased . 

The concept of unattended operations 
is no t new, nor is it dramatically revolu
tionary. It does require a fresh and open 
look at the data center fun ction and what 
that means to the future of any corpora
tion. T he vehicles now exist to make the 
transition from concept to reali ty. With in
formation and its use occupying a salient 
position in strategic plans, the speed of 
transition to an unattended mode of com
puter operations is likely to rapidly gain 
momentum. 

Robert Peterson 1:S a consultant based in Caiy, 
NC. 

. Only IBM Service can give you this lcind 
of service. 

'E' IBM 1988 

17,000 Customer Engineers. 
IBM has over 17,000 highly trained Customer Engineers who provide round-the-clock 
nationwide coverage. So your business will never have to wait long to get the quality 
service it needs. -:--:-:. -=. =® - ---- - ---- - - ------ ------ ·-
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CHOOSING THE WRONG 
DATA ENTRY SOFTWARE 

CAN BE UPSETTING 
TO YOUR SYSTEM. 

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

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

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

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

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

With High Speed, 
New Applications 

Research has pushed the throughput of high-speed, 
voiceband modems to a swift 28Kbps, w ithout 

compression, making applications that were mere 
dreams a few years ago into realities. 

A fashio n des igner m 
Los Angeles has a 
conference with the 

president of her manufactur
ing facili ty. The two compare 
proposed drawings for a gar
ment, make changes on the 
spot to each other's artwo rk, 
and finally agree on the exact 
characteristics of the product. 

BY MAR VIN BRYAN 

ever, store the input in a buf
fer, so that the data can be 
spooled out al a lower speed 
that the modems can handle. 
When the buffer fill s up, the 
host is signaled Lo suspend 
transmission momentarily un
til the buffer is cleared . 

The exciting aspect of this 
seemingly mundane confer
ence is that, although the de
signer was in Los Angeles, the 
president of the manufactur
ing plant participated in the 
meeting from Hong Kong. 
The "get-together" was made 
possible by high-speed mo
dem technology. 

THOMPSON'S OVERHOLT: Sends medical images fo r diagnoses. 

The remaining l 9 .2Kbps 
modems employ compression 
Lo attain l 9 .2Kbps through
put. This means that additio n
al data compression hardware 
or software will no t be of much 
help in boosting transmissio n 
rates above that level. Never
theless, this transfer speed has 
already made possible opera
tions only fantasized about a 

Other applications in use today that 
wo uld not be prac tical without high-speed 
data transmission capabi li ties include the 
transfer of med ical images for diagnosis, 
the exchange of CADAM drawings between 
work groups designing aircraft of the fu
ture, and a sophisticated system used by a 
maj or bank Lo handle residential real es
ta te loans. 

Not long ago , a speed of 9.6Kbps was 
considered sta te of the art fo r voiceband 
modems. Now, 14.4Kbps and 19.2 Kbps 
models are installed in many organiza
tions, and various compress ion tech
niques can be used to boost the effective 
th roughput by two or three times those 
rated speeds. 

Although a number of companies arc 
marketin g l 9.2 Kbps modems, mos t 
achieve that speed using data compres-

sion techniques. An exception to that 
prac tice is T elebit Corp ., Mountain View, 
Calif., which manufactures dial-up mo
dems that achieve l 9 .2Kbps throughput 
without compressio n. In fact, since its mo
dems in this category adapt auto matically 
to ava ilable bandwidth , on good lines they 
can often deliver transfer ra tes o f up to 
22.5Kbps. 

T elebit modems can be bundled with 
HyperAcn:ss communications software 
from Hilgraevc Inc. , Monroe, Mich., 
which includes a proprietary data com
pression algorithm. Coupl ed with Tele
bit's th roughput o f l 9 .2Kbps or bcu er 
(without compress io n), the result is effec
tive, error-free transmiss ion rates as hi gh 
as 49. 7Kbps. 

The l 9.2Kbps modems fro m other 
manufac turers can all accept data a t that 
rate from a hos t computer. Some, how-

couple o f yea rs ago . 
Of course, leased- line modems can 

operate a t much higher ra tes than their 
voiceband counterparts, using wide-band 
lines that have greater info rmatio n capaci
ty. T l , al a th roughput o f l. 544Mbps, is 
considered a modes t speed achievement 
in the wide-band category. 

Greater speeds fo r voiceband modems 
are in the works, however . The Consul
ta tive Committee fo r International Teleg·- ~ 
raphy and Telepho ny (ccrn) met in April ~ 
al their Geneva headquarters fo r the pur- ~ 
pose of develo ping a new high-speed € 
asymmetrical modem standard , known j 
as V.34 (see "T he Modem Standards 

0 
Race"). At the meeting, T e lebit demon- :.;_ 
stra ted a modem that transferred non- ~ 
compressed data without error over an ~ 
Electronics Industries Association repre- g 2 senta ti ve voice line at a ra te of 28 Kbps. o.. 
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COMMUNICATIONS 
MODEMS 

T his means that, with compress ion , dial
up rates of60 Kbps to 70Kbps soon mi ght 
be realized . 

T he high-speed transmission technolo
gy used by the Los Angeles fashion de
signer dealing with Hong Kong was 
provided by Xenaf Communications 
Corp., Cincinnati . Xenaf has developed 
the Send It software system, which in
cludes proprietary image transmission 
software and a bundled l 9 .2Kbps Telebit 
modem. This technology is being used to 
transfer images between d i s~ant locations 
by o ther professional groups, such as ad
vertising agencies, architec ts, and pho
tographers. 

T he system sells for $ 1,795, including 
the modem. According to Greg Peck, 
Xenaf president, " T he throughpu t can be 
increased with a board we offe r at a cost of 
$ 1,500. T his adds da ta compression, but 
at the present time does cause some deg
radation of the image. " 

In Knoxvi lle, T enn., Dr. Gene Over
holt, MD, uses a digital imaging system de
veloped by Digital AV Inc. of Knoxvi lle fo r 
the display and transfer of medical images 
for diagnostic and consultative purposes. 
O verholt invented the fl exible fib er-optic 
sigmoidoscope and colonoscope, both of 
which are used for the in ternal examina
tion of the human colon, a maj or compo
nent of the digestive trac t. He is directo r 
of the Laser/ Hyperthermia Div. of the 
T hompson Cancer Survival Center in 
Knoxville, where real-time images cap
tured from within the body are routinely 
transmitted by modem fo r processing and 
analysis. 

" It 's exciting technology," Overholt 
says . " I can look at an image on a screen in 
my offi ce and share it wi th colleagues any
where in the country. And when a thi rd
party peer review is requested, it's no t 
necessary for the patien t to go through the 
entire d iagnos tic procedure a second 
time." 

Since a single image can create a fi le as 
large as 200MB, the speed of transmission 
is critical to the success of the practice. 
T elebit 's I 9.2Kbps modems are used, 
along with a proprietary compression 
rou tine that, in the words of Digital Av 
president Tom Sudman, " transmits the 
image in minutes instead of hours ." 

"The process is completely nondegrad
ing," he asserts. " We can' t be uust] almost 
accurate. If we lost onl y one level of gny 
in transmission, we could eliminate the in
fo rmati on that would differentiate dis
eased tissue from healthy tissue." He 
adds, " We can transmit images in 16 mil
lion different colors, with a resolution of 
8,000 by 8,000 pixels and , since the im-
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The Modem 
Standards Race 

I tis expected that it will be November of 
next year before CCITr adopts its new 

dial-up modem standard , referred to as 
V.34 . Among the issues being debated by 
manufac turers on that standard is wheth
er single- or multi-carrier technology 
should be used. 

J ames McGill , vice president of product 
development at T elebit Corp., Mountain 
View, Calif. , tells DATAMATION, " Multi
carrier technology is the only way to get 
above 14 .4Kbps." On the other hand, ac
cordin g to Dale Walsh , vice president of 
engineering at U.S. Robotics, Skokie, Ill., 
" We believe single-carrier [technology] 
can come closer to the theoretical speed ." 

In any event, the process should run 
smoother than was the case fo r V.32, the 
CCITT standard that 9 .6Kbps dial-up mo
dems support. V.32 was approved on pa
per in 1984, since no modems had been 
built to that standard before it was adopt
ed. Compliance with all of the V.32 speci
fications proved difficult, expensive, and 
time-consuming. Some modem makers 
chose simply to offer models that would 
operate at 9 .6Kbps, but did not support 
all of the V.32 features. 

Several manufacturers already are us
ing or testing advanced features on mo
dems in the real world, which they hope 
will be incorporated into V.34. 

In the attempt to push throughput high
er, engineers continually wrestle with the 
problem of error correction. Error-cor
rection protocols verify that a transmis
sion has been received correctly by 
querying the source. This usually slows 
the effective transmission rate. 

Error-correction pro tocols have been 
dealt with by CCIT r in a separate " Recom
mendation V.42," adopted by its Pl enary 
Modem Study Group XVII in April of this 
year. 

Ken Miller, chairman and chief technol
ogy officer of Concord Data Systems, 
Marlborough, Mass., participated in the 
V.42 standard-formulation process and 
says that " the error-correction procedure 
supported in the body of the text is LAP-M, 
and future enhancements to the standard 
will be built upon this protocol. " LAP-M 
stands for Link Access Procedure-Mo
dems, and is based on an earlier pro tocol 
known as HDLC that was intended to pro
vide " error-free transmission." 

To maintain downward compatibility 
with existing modem standards, the first 
four classes ofMi ctocom Networking Pro
tocol (M1 P) have been included in a sec
tion of 1 he recommendation called 
Annex. MNP has been developed over a 
number of years by Microcom Inc., Nor-

wood, Mass . Microcom has introduced a 
total of nine MNP levels; the higher levels 
deal with data compression as well, but 
CCITT support will be frozen at Class 4 
indefinitely. 

Until recently, the so-called Shannon 
limit was accepted by most modem manu
facturers . It provides a theoretical maxi
mum speed at which it is possible to 
transmit data . Invoking this theory, some 
engineers say that voiceband throughput 
greater than 25Kbps " is not possible ." 
Telebit's demonstration in Geneva has al
ready proven that this belief is incorrect. 

Obviously, however, there is a limi t. In 
o rder to push the effective throughput 
higher, developers must rely on fine-tun
ing hardware- and software-based data 
compression techniques . Regardless of 
the compression algorithm used, ac tual 
increased throughput will depend upon 
the compressibility of the fil e being 
transmitted . 

T he most common data compression 
technique is Huffman encoding, based on 
a theory more than 20 years old . This 
technique consists of decreasing the 
length of the most commonly sent charac
ters, therefore decreasing the average 
word length being transmitted. Huffman 
uses fixed translation tables, however. 
which do no t adapt to the differing struc
tures of files; the result can be little o r no 
compression if the file differs greatly from 
the model tables . 

Some vendors have added run-length 
encoding to the Huffman algorithm; this 
technique provides furth er compression 
of data with multiple repeated characters . 
Nevertheless , Huffman encoding is based 
on the assumption that each character is 
statistically independent- not true in the 
real world , where, for instance, u often 
foll ows q . 

MNPClass 5 was based on Huffman prin
ciples. More recent developments, such as 
the HyperACCESS communications soft
ware from Hilgraeve Inc., Monroe, Mich., 
have improved on this technology. Anoth
er example is CommPressor, a multichar
acter , adaptive data compression 
technique created by Adaptive Computer 
T echnologies and supported by three ma
j or modem vendors: Concord Data Sys
tems, Racal-Vadic, and Universal Data 
Sys tems. These companies are pressing 
fo r its inclusion in V.42 as a compress ion 
standard fo r LAP-M. According to its pro
ponents, CommPressor can deliver a 3: I 
compression ratio in some situations 
where only 2: I could be realized using 
modems that employed Huffman 
techniques . 
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Twice Each Month 
DATAMATION's Career 

Opportunities Section 
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 



Get more out of the 

THE OLIVETTI M380 
MORE FLEXIBIL 

,--------.. M380/XP5 
Naturally you'd expect 

· a PC line based on the 
· [o 11 1 

;i • • 386™ microprocessor 
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to be fast and power
ful. And speed and 
power are exactly what 
Olivetti's top-of-the
range M380 line, with 
hard disk options up to 
600 MB with an access 
time of less than 25 
ms, has to off er. 
But that's only the be
ginning. For Olivetti 
realises that speed and 
power are empty prom-

olivetti 

+ 

•• 

M380/XP3 

ises, unless you can harness them to your 
particular needs. Which is why Olivetti has de-· 
signed not single PCs but a full powerful Int&,. 
386™ line that can be tailored to meet your in
dividual needs, ranging from entry-level desk
top to the mass application floor-standing mo
dels. All models are fully compatible with MS-.. 
DOS, MS OS/2, XENIX V /386 and UNIX 
V /386 operating systems, and with any hard~ 
ware extension. You can choose from 5.25 or 
3.5" floppy disks. High-resolution Olivetti 
OVC graphics are standard on all models. All 
this, plus the possibility of up to five integrated• 
magnetic peripherals, mathematics co-proces• 
sor and back-up streaming tape units make the 
M380 line make more sense as a productivity-' 
increasing tool. 

M380/XPS. Most powerful of the M38(}, 
line is the XPS. Designed as a floor-standin& 
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386 ™microprocessor. 

. LINE. MORE POWER, 
fY, MORE SENSE. 

M380/XP1 

model to maximise expansion capacity, it has 4 
MB of RAM expandable up to 64 MB. It can 
lrouse five integrated magnetic peripherals, has 
ten expansion slots and an HDU capacity up to 
600 MB. 

M380/XP3. This, the largest desktop of the 
ilne, has 2 MB of RAM expandable up to 48 
¥ B, and a standard HDU capacity ofl35 MB. 
It can house up to four integrated magnetic pe
'Iipherals. Like all XP models it has a 20 MHz 
clock speed. 

M380/XP1. The reduced dimensions of 
"this powerful computer make it ideal for those 
who need high performance in a confined 
space. It offers 1 MB standard RAM expand-

"able up to 48 MB, 80 MB hard disk capacity and 
can house up to three magnetic peripherals. 
~ M380/C. This entry-level M380 computer 
&ives a highly attractive price/performance 

M380/C 

ratio. Its standard RAM ofl MB is expandable 
up to 48 MB, and its hard disk capacity is 
63 MB. Clock speed is 16 MHz. 
These are among the features that make the 
M380 line ideal for CAD/CAM, desktop pub
lishing, image processing and many other air 
plications. In addition, the ability to work in 
multi-tasking and multi-user environments and 
act as servers in LAN s, makes these state-of
the-art PCs equipped to handle tasks that until 
recently were the preserve of mainframes. 

For further information contact the PC Market
ing Department of the Olivetti company in your 
country or any authorised Olivetti PC dealer. 

OLIVETTI PERSONAL COMPUTERS. 

CHOICE OF FREEDOM. 
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Lotus12-3 
Release 2.01 

Buyl. 

Lotus12-3 
Release3 

Getlfree. 
After exercising your grey matter spreadsheet for an unprecedented fifth 3-dirnensional spreadsheet for better 

with a few hundred "what if's" every straight year by the STU In fact, 1-2-3 organization and consolidation of data. 
day, it's nice to have a no-brain er to deal is the backbone of business, with over 7 Plus, improved graphics and powerful 
with. How's this: for every Lotus" 1-2-3" million users who depend on it everyday. database enhancements, including the 
Release 2. 01 you buy on or after Septem- Plus, the upcoming 1-2-3 Release 33 ability to access external databases, like 
ber 6, 1988: you get a free 1-2-3 Release 3 will be the most powerful spreadsheet on dBase", from within your spreadsheet. 
Upgrade as soon as it's available. (Be sure the market by far, yet it will offer the famil- See your Lotus Authorized Dealer or 
to save your proof of purchase.) iar 1-2-3 interface and be fully compatible Lotus sales rep for details. 

Easydecision. withall:rour_presentl-2-3data,macros L tu 12 3 
After all , 1-2-3 Release 2.01 has andapplicat1ons. O S - -

recently been rated the top-performing The new 1-2-3 will offer an exciting 
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YOU NEED SOMETHING MORE 
SOPHISTICATED FORTODAY'S COMPUTER 

RESOURCE MANAGEMENT PROBLEMS. 
YOU NEED PRIME • 

Putting out fires- it's part of every 
MIS/DP Manager's job. 

From false alarms in finance to panic in 
personnel, you just get one problem solved 
when another one threatens to rage out of 
control. 

But how do you contain your resource 
management fires -such as data manage
ment and access problems, weak commu
nications, and limited applications 
development? 

The PRIME EXL'" Series 
of multiuser, multitasking 
superrnicrocomputers. 

with the security that they'll work just as 
well in the future. 

Plus, you'll have industry-standard 
communications capabilities through 
Ethernet'" over TCP/IP networking soft
ware, our PRIMFJSNA ·• EXL products, and 
PC-Interface'." This provides the ability to 
share peripherals and ensures your access to 
vital irlformation from departments or your 

corporate mainframe and PCs. 
Designed to grow with your 

company, all PRIME EXL Series 
systems are fully compatible. There 
are a variety of configurations you 
can choose. And, of course, you can 
count on the worldwide service and 

Based on lntel386'" tech
nology, these fully compatible 
systems, running Prime's imple
mentation of AT& T's UNIX 
System V3, are the most efficient 
tools for managing computer 
resources within your company. 

support only a Fortune 500 com-

-

pany like Prime can provide. 
To find out more about the 

PRIME EXL Series, simply com-

But not only does the PRIME 
EXL Series support UNIX,® with 
optional softWare packages your 
users can run their existing DOS ·• 
and PICK® applications as well. 
You'll also be able to develop cus
tom applications for departmen
tal computing problems now -

plete and mail the coupon to the 
right. Or call 1-800-343-2540. In 
Canada,call 1-800-268-4700. We'll 
also send you a free copy of "Inte
grating the Desktop and Multiuser 
Operating Environments!' It's a 

straightforward discussion of 
computer resource management 
in the UNIX/DOS environment. 

Circle 41 on Reader Card 

So call today. Because now more than 
ever, you need the right tools to extinguish 
your computer resource management fires
and prevent them in the future. 

You need Prime. 
~--------------, 

D Putting out fires is a big part of my job, 
so I'm asking for Prime. 
Please send me more information about the PRIME 
EXl Series, and don't forget my free copy of 
"Integrating the Desktop and Multi user Operating 
Environments~' 

D Please have a Marketing Representative contact me. 
Name ___________ _ 

Title ___________ _ 

Company __________ _ 

Address ___________ _ 

C11y ______ State __ Z1p __ _ 

Telephone ( __ ) ________ _ 

Applicat ions Inte rest--------

Industry Interest---------

Or Ir you prefer, cal 11-800-343-2540. AD0030025 

Mail to ~1S1es~~fr~~e;·~~rk. NatJCk. MA 01760 

Prime® L ______________ ~ 



COMMUNICATIONS 
MODEMS 

ages are digiLal, reproduce them wi Lhout 
generation decay." 

At Boeing Co. in Seattle, the modems in 
use include both dial-up and leased-line 
varieties , from, among others, Fairchild 
Data Corp ., Scottsdale, Ariz.; Chipcom 
Corp., Waltham, Mass .; and Concord 
Data Systems, Marlborough , Mass. 
Boeing has thousands of CADAM worksta
tions engaged in the design of the next 
generation of aircraft. A typical drawing is 
passed along eleclronically through sev
eral phases: the original design process , 
revisions, manufacturing records , pro-

duction, changes and enhancements, and 
final testing. 

Ron Holtmyer, Boeing network design 
engineer, explains, "The screen-refresh 
rate must be fast. We're running applica
tions now on a broadband network at 
speeds from T l [l .544Mbps] up as high as 
1 OMbps. And we're working very closely 
with manufacturers to achieve a rate of 
1 OOMbps in the near future." 

How did they handle the exchange of 
design information before they acquired 
this technology? " We had to hand-carry 
the drawings from station to station ," 

HolLmyer says. One wonders how the 
Boeing 707 ever became a reality. 

In installations where dial-up modems 
are used only occasionally, state-of-Lhe
art transmission speeds prove too cos tly. 
For a complex terminal system that pro
cesses residential real estate loans, for 
example, Security Pacific Bank chose 
14.4Kbps modems over 19 .2Kbps dial-up 
modems precisely for that reason . T he 
system, headquartered in Brea, Calif., 
serves dozens oflocations both within and 
without the state and incorporates both 
leased-line modems from Emulex Corp., 

The Speedy Contenders 
Some major vendors of modems with throughput of 14.4Kbps and above 

Anderson Jacobson Inc. 
52 1 Charcot Ave. 
Sanjose, CA 95 131 
(408) 435-8520 
Circle 180 

ARK Electronic Products 
Inc. 
1500 W. NASA Blvd. 
Melbourne, FL 3290 I 
(305) 724-5260 
Circle 181 

AT & T Information 
Systems 
I 00 Southgate Pkwy. 
Morristown, NJ 07960 
(20 I) 898-8000 
Circle 182 

Avanti Communications 
Corp. 
Aquidneck Industrial Park 
Newport, RI 02840 
( 40 I ) 84 9-4660 
Circle 183 

BCH Equipment Corp. 
6950 Bryan Dairy Rd. 
Largo, FL 3464 7 
(8 13) 54 1-6404 
Circle 184 

Case Communications Inc. 
7200 Ri verwood Dr. 
Columbia, MD 21046 
(30 I) 290-76 13 
Circle 185 

Codex Corp. 
7 Blue Hill River Rd. 
Camon, MA 02021 
(6 17) 364-2000 
Circle 186 

Concord Data Systems Inc. 
45 Bartlell St. 
Marlborough, MA 01752 
(617) 460-0808 
Circle 187 

CTS Fabri-Tek Inc. 
Datacomm Products Div. 

6900 Shady Oak Rd. 
Eden Prairie, MN 55344 
(612) 941-9 100 
Circle 188 

Datagram 
11 Main St. 
East Greenwich, RI 02818 
(40 I) 885-4840 
Circle 189 

DCB Inc. 
807 Pioneer 
Champaign, IL61820 
(217) 352-3207 
Circle 190 

Emulex Corp. 
3545 Harbor Blvd . 
Costa Mesa, CA 92626 
(714) 662-5600 
Circle 191 

Fairchild Data Corp. 
350 N. Hayden Rd. 
Scollsdale, AZ 85257-4692 
(602) 949- 11 55 
Circle 192 

Fastcomm Communica
tions Corp. 
1234 7 E. Sunrise Valley Dr. 
Res ton, VA 22091 
(703) 620-3900 
Circle 193 

Fujitsu America Inc. 
3055 Orchard Dr. 
Sanjose, CA 95134-2017 
(408) 432- 1300 
Circle 194 

Gandaif Data Inc. 
1020 S. Noel Ave. 
Wheeling, IL 60090 
(3 12) 54 1-6060 
Circle 195 

General Datacomm 
Industries Inc. 
Route63 
Middlebury, CT 06762-1299 
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(203) 574- 111 8 
Circle 196 

Hayes Microcomputer 
Products Inc. 
P.O. Box 105203 
Atlanta, GA 30348 
(404) 449-879 1 
Circle 197 

lncomm Data Systems Inc. 
652 S. Wheeling Rd. 
Wheeling, IL 60090 
(3 12) 4 59-888 1 
Circle 198 

lnfinet Inc. 
40 High St. 
Nonh Andover, MA 01845 
(6 17) 68 1-0600 
Circle 199 

lnfotron Systems Corp. 
9 N. Olney Ave. 
Cherry Hill Industrial Center 
Cherry Hill , NJ 08003-1866 
(609) 424-9400 
Circle 256 

Microcom Inc. 
1400A Providence Hwy. 
Norwood, MA 02062 
(6 17) 762-93 10 
Circle 257 

NEC America Inc. 
8 Old Sod Farm Rd. 
Melville, NY 11 74 7 
(516) 753-7000 
Circle 258 

Paradyne Corp. 
8550 Ulmerton Rd. 
Largo, FL 34 294-2826 
(813) 530-2000 
Circle 259 

Penril Datacomm 
207 Perry Pkwy. 
Gaithersburg, MD 20877-2197 
(30 I) 9~ 1-8600 
Ci rcle 260 

Racal-Milgo 
P.O. Box407044 
Fon Lauderdale, FL 33340-7044 
(305)475- 1601 
Circle 261 

Rockwell International 
Corp. 
4311 Jamboree Rd. 

ewpon Beach, CA 92660-3095 
(7 14) 833-4700 
Circle 262 

Tallgrass Technologies 
Corp. 
I I IOOW.82ndSt. 
Overland Park, KS 662 14 
(9 13) 492-6002 
Circle 263 

Tek-Com Corp. 
120 Charcot Ave. 
Sanjose,CA95 131 
(408) 435-95 15 
Circle 264 

Telebit Corp. 
1345 Shorebird Way 
Mountain View, CA 94043- 1329 
(800) TELEBIT 
Circle 265 

Telenetics Corp. 
5109 E. La Palma Ave. 
Anaheim, CA 92807 
(800) TC-MODEM 
Circle 266 

Universal Data Systems 
5000 Bradford Dr. 
Humsville, AL 35805 
(205) 72 1-8000 
Circle 267 

U.S. Robotics Inc. 
8100 McCorm ick Blvd. 
Skokie, IL 60076 
(312) 982-500 I 
Circle 268 
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Shouldn't vour printer 
be as smart 

~ as vour computer? 
f 

.. .. , 



Xerox Intelligent Printing Systems. Printing systems 
Low data center productivity. It still 
persi sts despite billions spent on data 
process ing technology. Could the 
problem be smart computers lashed to 
no t-so-smart printers? 

The solution is inte lligent printing 
syste ms from Xerox , leader in docume nt 
process ing. Unlike other printers, they 
have the power, the capability and the 
inte lligence to produce complex 
docume nts from computer data without 
ty ing up your host computer in the 
printing process. 

Xerox Inte lligent Printing Systems merge 
text with graphics, and forms with data, to 
g ive your documents publishing house 
quality. Documents can be printed on 
multiple paper weights, colors and sizes. 
And Xerox Intelligent Printing Systems' 
recent anno uncement of 50 ppm 600 x 
600 spi resolution means a new 
benchmark in electronic printing. Selected 
applicati ons can now feature half tones 
and the smallest of type sizes as a part of 
day-by-day data center operation. 

While your docume nt qua lity can be far 
higher, your costs can actua ll y be far 
lower. Because Xerox Inte lligent 
Print ing Systems can thin k and work on 
the ir own, expensive C PU resources 
aren 't ti ed up in the printing process. 

... 
Your organi zation 's forms, logos and 
signatures are stored on the printer, 
eliminating preprinted stocks. Outside 
printing costs can be drasti call y reduced ... 
because Xerox Inte lligent Printing 
Systems' document quality allows you 
to bring complex jobs in house. 



" 

... 

XEROX 
as smart as vour information system. 
Xerox Inte lligent Printing Systems, like 
your computer. can be programmed to 
de li ver with leading-edge effic iency. 
They load while running fo r continuous 
operati on. Us ing another Xerox 
exc lusive, magneti c ink charac ter 
recognition (MIC R), negotiable 
docume nt production can be c ut from 
seven steps to one. 

Xerox Inte llige nt Printing Systems 
include the premium qua lity, 
high-volume 9790 and 8790 systems; 
so lid, productive mid-volume systems 

li ke the 4050, the 4075 and the 3700 for 
data centers and di stributed locati ons; 
and the versatile low-volume 4045 for 
office and termina l-network 
environments. There's also the new ly 
introduced 92 ppm 4090 fo r the ultimate 
in mid-vo lume productivit y and the 
4650 with 600 x 600 spi reso lut ion. 
Team Xerox profess ionals have already 
converted thousands of data centers to 
electronic printing- Xerox Intelligent 
Printing Systems are compatibl e with 
virtuall y every ma inframe-and as a 
result have spec ific applications 

deve loped, proven and ready to put in 
place for you today. By insta lling a 
printer as smart as your compute r, you 'II 
not onl y increase prin ti ng qua lity, but 
ga in a quantifi able compe titive edge 
th rough superior applications doc ume nts. 

Xerox Inte lligent Printing Systems are a 
vital part of Xerox leadership in 
document process ing. W hethe r c reating, 
copying, di stributing o r filin g, we turn 
ideas and in fo rmation into e lectronic 
and print documents that are supe rio r in 
look and content. 



Smart printers, smarter applications. 
It 's one thing to improve printing qua lity. 
ano the r to dramaticall y improve your 
printing applications. This is what 
inte lligence in printing is all about. 

Take insurance , fo r example . Xerox 
Inte lligent Printing Systems allow form s 
and page formatting instructions to be 
stored at the printe r. As a result , polic ies 
can be printed without the need 
for pre printed fo rms and without costl y 
hand assembly. With Xerox MIC R 
printing techniques, pay ment checks can 
be printed on the claim settlement 
docume nt itself at the same time! Xerox 

o Mf'A "' , ,."Tr.:1i1"5 •\ T l•IS"'l. 

T tt lr.tUt..A- • r.: ttt H. llf: IUI 

Supplies Division supplies safety 
papers, preperforated and die-cut stocks. 
labe ls and transparencies in addition to 
cut sheet paper that sets industry 
standards for paper quality. This leve l o f 
applications productivity improvements 
a lso applies to banking, manu fac turing, 
retailing and fin ance. As of today, 85% 
of the Fortune 500 companies are using 
Xerox Inte lligent Printing Systems 
to g ive the ir applications documents a 
competitive edge. 

Team Xerox. 
We document the world. 

To h;.i vc a Xerox c/cc 1ronic prin1ing systems spec iali st 
show you how intell igent pri nt ing can lead to smarter 
appli catio ns. ca ll '" at 1-800-TEAM-XRX 
(1 -800 -832-6979 ). ex t. 117E or send the coupon below. 

Xerox Corporatio n. P.O. Box 24. Roches te r. Y 14692 

N AMI 111 LI l pk ;1 ,~· prrnt > 
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• MORE EFFECTIVE 
By duplicating the motion of cross country skiing, the 
world's best exercise, NordicTrack provides the ideal 
aerobic workout. Your total body is exercised simul
taneously. 

• MORE COMPLETE 
Unlike bikes and other sitdown exercisers, NordicTrack 
exercises major muscles in the buttocks and legs more uni
formly, as well as exercising the arms, shoulders, 
and back. You get a total body workout. 

• MORE CALORIES BURNED 
In tests at a major university, 
NordicTrack burned more calories 
and provided a greater aerobic 
workout than an exercise bike 
and a rowing machine .* 

• MORE UNIFORM 
Unlike a rowing machine, 
you can independently 
adjust NordicTrack's 
resistance for upper and 
lower body muscles for a 
more thorough, balanced 
workout. Major muscles 
are neither overstressed 
nor underworked . Plus 
NordicTrack's patented 
flywheel system provides 
a smooth, rhythmic motion 
that makes exercising more 
pleasant. 

• MORE 
CONVENIENT 
Exercise in the comfort of your 
home, any time of day, in any weather. 
You'll be more likely to exercise reg
ularly and achieve your fitness goals . 
NordicTrack folds easily, requiring storage 
space of only 17 11 x 23 11• 

*Scient ific test results included in NordicTrack brochu re. 

"Of all the indoor exercisers, 
only NordicTrack provides 
the same superior benefits 
as cross country skiing." 

© 1988 NordicTrack 

Olympic 
Silver M edalist 

A CML COMPANY 

• LESS TIME 
Because NordicTrack is so much more efficient 
than an exercise bike or rowing machine, you burn 
more calories and get a better aerobic workout in 

less time . 

In running and biking, the leg muscles do most of the work. 
With Nordic Track, the exercise workload is shared by 

the upper and lower body muscles, so exercise 
seems to require less effort and provides 

greater cardiovascular benefits. 

• NODIETING 
Recent studies show that 

aerobic exercise is much more 
effective for losing weight than 

dieting . And no other exer
cise machine burns more 

calories than Nordic 
Track ... So you can lose 
weight faster without 

dieting . 

• NOIMPACT 
Running and some 
aerobic workouts can 
cause painful and 

harmful jarring to the 
body, resulting in knee, 

sh in, back and other 
injuries . NordicTrack 

gives you a vigorous aero
bic workout that is com

pletely jarless. 

• NOSKIING 
EXPERIENCE REQUIRED 

NordicTrack is for everyone who 
wants the benefits of regu lar exercise. 

Even if you've never skied (and never plan 
to), in a few minutes you'll be "tracking." 

Great for all ages and weights. 

• NOR/SK 
NordicTrack's excellent quality and performance allows us to 

offer a no-risk, 30-day trial return privilege. In fact, customer 
referrals are our largest source of orders. 

r------------------1 
I FREE BROCHURE AND VIDEO 
I 
I 
I 
I 
I 
I 
I 

Call Toll Free Or Write: 

1-800-328-5888 
In Canada 1-800-433-9582 

Nordic/rack 
141 Jonathan Blvd. N., Chaska, MN 55318 

D Please send free brochure 
D Also free video tape D VHS D BETA 

Street ________________ _ 

City State __ Zip __ _ 

L~~~-~----------~~~J 



COMMUNICATIONS 
MODEMS 

Cos ta Mesa, Calif., and voiceband 
modems from BT Datacom, Herndon, Va. 
Offices are moved frequently, as geo
graphical areas increase or decrease in 
loan activity. The dial-up modems are 
used in new offices only until leased-line 
facilities can be es tablished . 

Henry J ones, data processing o ffi cer, 
says o f his setup, " We've bought products 
rated at 14 .4Kbps fro m both modem ven
dors. T he l 9.2Kbps uni ts on the market 
we inves tigated cos t as much as three 
times more. We simply couldn ' t see that 
extra speed as cos t-effi cien t." 

He uses compression equipment by 
Simplex of Portsmouth , N. H ., to boos t 
throughput on hi s leased-line installa
tions and says that this " tripl es the effec
tive bandwidth ." 

Workin g for Atlas Powder Co. could be 
termed "a blas t. " T his Dallas-based com
pany manu fac tures explosives used in 
rocket fuels, mining and quarrying opera
tions, building demolition, and road con
struction. Joe Kopecky, data cen ter 
manager, describes its modem installa
tion: " We use AT&T analog lines and 

Codex l 9 .2Kbps modems to connect our 
manu fac turing plants in Pennsylvania and 
Missouri with our headquarters here . 
Each plan t has about 30 devices, 10 of 
them printers. They're connecting to a 
Digital [Equipment Corp.) 8700 and an 
IBM 434 1. We also have some VAX ma-

D SU CCESSFUL HIGH-
S PEED TRANSMISSION 
CAN D EPEND O N THE 
CHARACTER O F THE LINE. 

chines using a DECnet. We use these com
munications fac ilities to transfer fin ancial, 
marke ting, and manu fac turing data. 

" In addition, we have Codex dial-up 
modems in use by 16 distributors in the 
fi eld who send their financial reports to 
the corporate offi ce. Fas t th roughput is 
essential because, without it , a network 
can slow down Lo unacceptable levels 
when there are a number of users." 

Mark Ames is based in New York City, 

••••••••••••••••••••••••••••••••••••••• 
• Twice Each Month You Can Reach • • • • • • Qualified MIS Executives • • • • In • • DATAMMION's • • Career Opportunities Section: • • • • • Software Engineers • • • Systems Integrators • • • Data Processing Managers 

• Programmers/ Analysts 

For More Information, Call: 
Roberta Renard (201) 228-8602 
National Recruitment Sales Manager 

• Janet 0 . Penn (201) 228-8610 • • East Coast Recruitment Manager • • • Mary Beth West (213) 826-5818 • • West Coast Recruitment Manager 
• •••••••••••••••••••••••••••••••••••••• 
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where he is ass istant vice president o f 
communications and R&D for Equicor , a 
j oint venture of the Equitable Insurance 
Co. and Hospital Corporati on of Ameri
ca, which processes group insurance 
claims. A to tal of I 7 claims offi ces using 
IBM 3270 terminals exchange info rmation 
with an IBM mainframe in eas tern Pennsyl
vania via l 9.2Kbps modems from AT&T. 
" We were using 9 .6Kbps models until re
cently," Ames said, " and we needed twice 
as many phone lines." 

An important fac tor in success ful high
speed transmission of data is the character 
o f the line involved. J oe Cortese is man
ager o f data communications equipment 
product marketing at AT&T. He cautions, 
"The point of conditioning is no t to buy 
the highes t level available, but rather to 

buy the type that bes t matches the modem 
manufac turer's published specifica tions. 
T he three types o f cond itioning we pro
vide are known as C-Type, D-Type, and 
O verseas Service, which is available onl y 
at overseas locations." 

Cortese explains their characteristi cs : 
" Both C-Type and Overseas Service con
trol attenuation distortion and envelope 
delay distortion. D-Type co nditionin g 
controls the signal LO C-11otched no ise ra
tio and intermodulation distortion , and, 
fo r the level known as D-6, it also controls 
phase j itter, attenuation distortion, and 
envelope delay distortion. C-Type and D
Type conditioning can be combined on 
the same channel. 

" D-6 cond itioning will improve cus
tomers' ability to use AT&T's Voice Grade 
Private Line Service to transmit data 
at high speeds; in o ther words, up to 
l 9 .2Kbps. It provides technical transmis
sion charac teristics that are more strin
gen t than those provided by the lowes t 
D-Type level, D-1. " 

D-6 conditionin g is ava ilable only on 
nonswitched, two-point services because 
switched and bridged multipoint services 
have increased noise levels. 

AT&T and other carriers constantly are 
researchin g methods to improve the qual
ity of the lines that they provide, especially 
in light of the demand fo r higher and high
er throug·hput. Among the areas being 
worked on at AT&T, according LO Cortese, 
are " new equaliza tion techn iques, timing 
recovery, quicker startup speeds, and the 
loop access between the central offi ce and 
the cus tomer. T here's the possibili ty o f 
achieving l .5Mbps throughput by adapt
ing analog modem techniques to the local 
loop." 

Mmvin Bryan is a freelance writer based in 
Palm Springs, Calif 
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MultiModemV32TM Full Duplex Modem 
•H Both 9600/ 4800 and 2400/1200/300 bits per second 

Until today, your choices in V .32 
9600 bps full duplex modems 
have been limited. They've been 

.. oversized and overpriced, and 
.. they couldn't even communicate 

with 2400 & 1200 bps modems. 

Well , that 's no longer the case! Multi
Tech's new MultiModemV32 breaks 

.- through those barriers and more. 
~ 

~ The MultiModemV32 gives you 9600 bps 
fu ll duplex operation with 4800 bps fall
back, over both dial-up and leased lines, 

~ 

just like a CCITT V.32 compatible modem 
,. should . 

However, the most remarkable thing about 
• the MultiModemV32 is its ability to per

form automatic speed detection and 
"' switching between 9600, 4800, 2400, 1200 

and 300 bps. This allows the modem to 
automatica lly match on-line speeds with 

, other V.32, V.22bis and 212A compatible 
A, moderns. 

) • We did11 ·t forget tbe central sites' Call us.for ii(/O 0 11 

our Model MT932ER rack -11101111ted ///Odems 

But that 's not all . 
The MultiModemV32 incorporates MNP 
Class 3 & 4 Error Correction and Class 5 
Data Compression with Speed Conversion . 
This gives you error-free communications, 
with throughputs well in excess of 9600 
bps. Add to that a fu ll "AT" command set, 
auto-dial/auto-answer, and a memory for 
phone numbers and option setting, and 
you get a modem with true upward and 
downward compatibility, that can satisfy 
most any application*, at a most affordable 
price. 

Why not unplug your older, slower mo
dems? Plug in the new MultiModemV32. 

All things considered, the MultiModemV32 
is clearly the Right Answer. 

Call us toll-free at 1-800-328-9717 for 
more Right Answers. 

Multi Tech·· 
Systems 

The right answer every time. 

t'vlu lti -Tcch Systems. Inc. 

82 Second Avenue S. E. 

New 13righton , Minnesota 55112 U.S.A . 

(612) 63 1-35 50 FAX (612) 63 1-3575 

Internatio nal Telex 4998372 MLTrC 
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Get the Facts 
from Your DBMS. 
~ jsauosl r:;;l. IMS i 10MstR I ( DAdTAdcoM, /DB®t) t.=.J .L:,._j 1 un er eve opmen 

ADA BAS"' SYSTEM 2000® 
(under development) Software 

.... . . . . . . . . . . . . ' . . . . ·. : . . . . . . . . . . . . . . . . . . . . . .· ... ... ... ... .. .... . .. . . . . . . . . . ... . . . . . . . . ... . . . . . ······ ... 
The SAS® System 

... ... . ... ... . 

Data Analysis .~ Reports and 
Graphs 

T he most powerful applications software 
has joined forces with the most popular 
data base management systems. To turn 

I 

raw data into meaningful facts. To analyze, estimate, 
optimize, simulate. To produce custom reports and 
color graphs. Whatever your information need, the 
SAS System delivers more from the data you store. 

Don't Just Store Your Data. 
Explore Your Data. 

The SAS System's ready-to-use tools uncover the real 
meaning of all those names and numbers. Forecast 
sales and cash flow. Perform statistical analyses. Build 
financial and planning models. Create spreadsheets of 
unlimited size. Schedule projects for best use of time 
and resources. Produce stacks of personalized letters. 
Generate calendars, charts, and many other formatted 
reports. Spot relationships and graph trends with 
powerful presentation graphics. 

Or develop your own applications with the SAS 
System's efficient fourth-generation language. 
Customize these applications any way you wish. 

If You Know Data Bases. 
And Even if You Don't. 

Menu-driven interfaces link the SAS System with 082, 
SOLIDS, IMS, or IDMS/R data bases, and with 
SYSTEM 2000® Data Management Software. End 

. . ... ... . . . . . ... . . . .. . . . ... . . . ... . . .. 
Business Decision Applications 
Planning Support Development 

users, even those who know nothing about data bases, 
have immediate access to the data they need. It's 
as easy as filling 
in the blanks! 

Extract data 
from your 
DBMS for use 
in SAS System 
applications. 
Load data 
from the SAS 
System directly 
into your DBMS. 
Update values in a data base directly from a SAS 
System application. All without risk to data security. 
The SAS System lets you choose which users browse 
or update specific files. 

Get the Facts Today. 
And Get 30 Days FREE. 

Bring the SAS System together with your data base. 
You'll receive high-quality software-plus training, 
documentation, and support-all from SAS Institute Inc. 
We'll even provide a free software trial to get 
acquainted. For details, call or write today. 

/Alf. 
SAS Institute Inc. 
SAS Circle D Box 8000 
cary, NC 27512-8000 
Telephone (919) 467-8000 

® Fax (919) 469-3737 

.i,t 
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Get the 
SAS® System. 

The SAS System runs on IBM Corp.'s 370/30xx/43xx and compatible machines. as well as minicomputers and personal computers. 
SAS and l!YSTEM 2000 are registered trademarks of SAS Institute Inc., cary, NC, USA. 082, SOLIDS, and IMS are products of IBM Corporation, Annonk, NY. IDMS/R is a product of 
cumnet Software, Inc., Westwood, MA. DATACOM/DB is a registered trademark of Applied Data Research, Inc. Princeton, NJ. ADABAS is a trademark of Software AG, Reston, VA. 
Copyright Q 1988 by SAS Institute Inc. Printed in the USA. 



''If eout 
of our 

rn~~it:' 
Once, the idea of IBM 3174, 3274 and 3276 

getting printed main- control units. 
frame information to look • • • As you can imagine, 
this good was just a little the implications of all this 
hard to swallow. are more than a little im-TQ A.J. Ch and l er 

Understandable, con- FROM • · ••uling pressive. It means you can 
sidering the somewhat SUBJECT Pr intor-to -MoJ.nfme c onnectivity print mainframe data more 
down-and-dirty nature of cost efficiently than ever. 
One Of Your auerage sys I've contacted Avotar Corporntion, the leading aanutacturer or printer- It means you can pnn' t 

V' - t~••inlr•- end Hacintosh-t~••inrra- conn•ctlvlty •olutions, a bout 
• its printer speclfl c board-level products for you r Epson, IBK and HP b h 1 cal d infram 

tern pnnters. ~~~~e~r~~!~· t~ra~e==~~~~r~:!td!~~~ ~:1~:~ta~~t3~!; 1p~i~~~r~u- ot 0 an ma e 
A far cry, needless lotion , '~ can connect, applications on one printer. 

• IBM Proprinter Sories Pri n ters (all types) 

to say, from the advan- . Hewlett-Packard LaserJet Serie• 1I Printora But most of all, it 
• Epson FX, EX, Df'X and LQ Serles Pri nters 

tages of ASCII printers. . Plys two hundred and thirty-one other ASCII pr!ntec ty..... means you can get more 
Wh h • b h hi h 1'he best nevs is that your depart•en tal printe r u aera can nov us e ;_.( • • h h d 

et er it e t e g ;~:;~;~\:~~n~~ln~h:~.~!~; =~~ ~~!~'~~~~~i~:!:~·b.~~.:·~;!~~i. il110rmatlon mto t e an s 
ality, dv ced 0 11 a traditional systei. printer. Jnc ludin9 teatu["es such os bol d f aoe f 1 th 

qu , a an capa- :~~~1b~~:!:~·~ 1~~d.~01~~~!~H,¥e-;J~ 1~~11~~~~;~:0~~ ~1~:'i~g\:O~~!~I!nq o more peop e an you 
bilities and faster print- :~·~,which wos never • v•iloblo in. •tandard mo syst .. or jnter ever could before. 
ing speeds of some. Or I'• oure this will give you tho print•r-to-••infrooe coru•ectlvity And because Avatar 

ansltfor you need. IJy t.he w.1y, this letter was uploaded fro• •V the significant cost sav- ri:r~:=~J~~-~~~~~S -~~ .stored Oil an IBM 9370, then printed on •Y is the number one name 
ings of others. in printer emulation 

Which is where technology, you can rely 
Avatars PA1500G, EP- on getting the service, 
Connect, PRO-Plus and support and experience 
Passport 3287 printer :%'/,'~'~!~' ~:':~:~·~~~"~ in IBM 3270 connectivity 
emulation products you expect. 
come in. Very simply, /'./owa11yprintcrcnnbtuscdtoprintq11afitydoc11menlsfrommainfmmedala. fre11 taserprintmlikefheonethal produced this memo. fur the name of your 
they make it possible for anyone in your organization Avatar printer emulation distributor, call 1-800-289-2526, 
who needs IBM mainframe information to get it ext. 30. Or write Avatar Corporation, 99 South Street, 
quickly and easily using any ASCII printer. Everything Hopkinton, MA 01748. 
from the IBM® Proprinters and the Epson series to We thinkyou11 be im-
the HP LaserJet II and everything in between. pressed with what printer 

They're easy to install, require very little train- emulation can do for you. Avatar 
ing or MIS support and are fully compatible with Once you get a taste of it. 

IB~ I is a registered 1 rademark of !nternat1onal Busmess Machmes Corporation. Avatar is a registered trademark of Avatar Corporation 
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MANAGEMENT How To Survive PROJECTS 

Post-Implementation 
Aftershock 
If you're designing a complex system for professionals. be 
prepared for post-implementation aftershock. Once these pros learn 
their way around the system. they will test its limits. setting off shock 
waves that could devastate an otherwise successful project. 

BY JANET RUHL 

Six relatively quiet · months have 
passed since you have implemented 
the complex system. You had in

sisted on extensive integration and accep
tance tes ting, which you assume has 
flush ed out programming errors and ex
ercised the various pathways through the 
sys tem. Suddenly, just at the time when 
programming support fo r the proj ect has 
been cut to the bone, an explosion of bug 
reports has hit the maintenance team, 
along with a slew of frenzied requests fo r 
new fun ction needed immediately. What 
went wrong? 

What you are experiencing· is pos t-im
plementation aftershock, a little-known 
phenomenon that typically occurs in well
des igned sys tems used by professionals, 
particularly those that are deep ly bound 
with the way professionals do their daily 
work. When it strikes, a dramatic increase 
in bugs and user service requests occurs
usually about six months to a year after the 
implementation of the system. Failure to 
prepare fo r it can give an otherwise model 
project a bad name and spell disaster for 
the careers of those associated with the 
proj ect. 

Pos t-implementation aftershock does 
no t occur because of some fa iling in sys
tem tes ting, and even the bes t tes ting can
not prevent it. It occurs because of the 
unique learning curve that appears after 
the implementation of sys tems designed 
to aid the work of profess ionals. This 
learning curve is very different from that 
o f systems used by clerical workers fo r 
routine tasks (the most common sys tems, 
with which most development managers 
are familiar). Post-implementa tion after
shock occurs because when management 
budgets for a new system, it usually looks 
to pas t experience to see what to expect. 
Often, as a result of these previous experi
ences, management expects to have to !av-

ish resources on a newly installed system 
during its first few weeks and months, but, 
in return for this attention, it expects this 
maintenance activity to drop off sharply 
after the sys tem's first few months, when 
the sys tem finally enters a stable " mainte-

0 FAIL URE TO PREPARE 
FOR AFTERSHOCK CAN 
ROCK AN OTHERWISE 
SOUND PROJECT. 

nance" mode. Ironically, in a well-de
signed system that has been developed 
using good methodology and an exten
sive tes t phase, these first few months are 
when big problems are Least likely to 
emerge. 

Post-implementation aftershock occurs 
only after th e sys tem 's users have had a 
chance to get comfortable with the sys
tem- and this often takes many months. 
Ear ly in a system's life, professional users 
resist using it for their important work . Af-

ter all , they already have their own com
fo rtable ways of getting their work done. 
A complex computer system may appear 
threatening and intrusive. Many profes
sionals (a t all levels of senio rity) secretly 
harbor a fear o f appearing stupid by fail - ~ 
ing to master such a tool. ~ 

In res ponse to these fears, many prof es- ~ 
sional users will greet the new system's ~ 

implementation by conti nuing to do ! 
things as they always have, although -;; 
they' ll log on to the system occas ionally- ~ 
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WHY YOU SHOULD .. 

386 SYSTEM, DESPITE ITS 

ST AND ARD f EA TURES: • Intel 80386 microprocessor running at 20 MHz. • I MB of RAM• cxp;md.able 10 16 MBt using a dedicated hid! speed 32-bit memory expansion sloi:. • Advanced 
Intel 82385 Cache Memory Controller with 32 KB of high speed sta1ic RAM cache. • Page mode interleaved memory archirecture. • Socket for 20MHz Intel 80387 or 20 MHz WEITEK 3167 math 
coprocessor. • 5.25" 1.2 MB or 3.5" 1.44 MB diskette drive. • Enhanced 101-key ke'Yboard. • I parallel and 2 serial ports. • 200-walt power supply. • 8 indumy standard expansion slots. 

••Lrastfor aJ /utoaJ $148/ Monlh. 
SYSTEM 310 WJTH MONITOR & ADAPTER 

Hard Disk Drives 
40MB·28ms 

90MB·l8ms ESOI 
ISOMB-18 ms ESDI 
322 M8-18 ms ESDJ 

VGA Mono VGA Color Plus 
!4,099 !4,399 
14,899 !5,199 
!5,399 15.699 
!7,399 !7,699 

SYSTEM 310 OPTIONS: • 20 MHz Intel 80387 math coprocessor. • 20 MHz WEJTEK 3167 mach coprocessor. • I MB or 8 MBt memory upgrade kit. • 2 MB or 8 MBt 
memory expansion board kit. 

•64Q KB is available for programs and data. The remaining 384 KB is reserved for use by the system to enhance perfonnance. tUsing I MB SIMMs.. Inquire as to ;ivailabihty. 

All prices and specifications are subject to change without notice. Dell cannot be responsible for e1TOrs in typography or photography. ••Payments based on a 36-month open-end lease. In Canada, configurations 
and prices will vary. 6.For complete terms of our Honeywell Bull Service Contract, Satisfaction Guarantee, Warranty and leasing plans write: Dell Computer Corporation, 9505 Arboretum Blvd. Austin, 



CONSIDER A DELL 
SUSPICIOUSLY LOW PRICEO 
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TOLL-FREE SUPPORT AND ON-SITE 

0 
ur 386:based System 310 is priced about 350/o 

less than comparable systems. Which may 
~ 

make you wonder if we've left something 

SERVICE INCLUDED INTHE PRICE. 

Every Dell system includes the Dell System Analyzer, a com-
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important out. Like high performance. 

Well we haven't. 

This advanced 32-bit machine is fully IBM- PC com

patible. And has all the latest technology. Including a 

cache memory controller and high performance drives. 

So it's among the fastest 386-based systems available. With 

more advanced features than you'd get in systems that 

list for up to $3000 more. 

Like Compaq's~ 

This is the system that PC Magazine ( 6/14/88) described 

as "fast enough to bum the sand off a desert floor." 

But as you'll soon see, speed isn't the only reason to 

buy from us. Or even the best. 

THE FIRST PERSONAL COMPUTER 
THAT'S TRULY PERSONAL. 

When you order from Dell, we custom configure a system 

to your exact personal specifications. After an evaluation of 

your business needs, our knowledgeable sales representatives 

plete set of diagnostic tools. So troubleshooting is easy. In 

fact, most problems can be resolved over our toll-free support 

line. It's staffed by Dell's own expert technicians from 7 AM 

to 7PM (CT) every business day.And there's no extra charge. 

And if your system re-

quires hands-on service, 

a Honeywell Bull techni-

To ORDER, PLEASE CALL 

800-426-5150 
IN CANADA, CALL 800-387-5752 

cian will be at your location the next business day.At abso

lutely no charge to you? Because included in the price of 

your system is a full year of on-site service. 

But that's not all. You' re also protected by our 30-day 

money-back guarantee.And our one year limited warranty 

on parts and workmanship."' 

AND IF You STILL THINK You GET 
WHAT You PAY FoR, CONSIDER Tms. 

When you buy from Dell, you buy directly from our manu

facturing facility in Austin, Texas. Which means we eliminate 

dealer markups, allowing us to give you a lot more 386 for 

less. We can even design a custom lease plan for your busi

will help you select the features that are right 

for you. After your system unit is custom built, 

we bum-in everything, add-in boards and all, 

to make sure the entire system works perfectly. 

DELL 
ness, which gives you another way to save. 

So go beyond your suspicions. Call us at 

(800) 426-5150 and order the system that's 

right for you. 
COMPUTER 
CORPORATION 

Texas 78759-7299. Microsoft, MS and MS-DOS =registered trademarks owned by Microsoft Corp. 'Signifies trademarks of entities other than Dell Computer Corporation. I AD CODE NO I IJ LB 
' Locations greater than 100 miles from a Honeywell Bull Service location incur additional travel and mileage charges. «:l l988 DELL COMPUTER CORPORATION . ._ _____ . __ _, 
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Bridge the gap between today's 
MS-DOS and tomorrow's UNIX 
systems with a 
single computer. 
Call Hall-Mark 
for the Unisys 
6000/50. 

Hall-Mark knows your dilemma -do you 
recommend MS-DOS equipment because your 
customers have a large installed base, and heavy software investments? Or, do you introduce 
them to a UNIX system because it offers a pathway to the future, common user interfaces for 
important applications. 

Hall-Mark recommends both. In a single computer. The Unisys 6000/50 is one of 14 
models that serve from 1 to 384 users. The line puts full features, including multi-tasking and multi
users, around the Intel 80386 processor. The Unisys 6000/50 is fast enough for PC power users, and 
powerful enough for efficient UNIX operation. Your customers can start with a single computer that 
runs both operating systems concurrently, then integrate upward, or network in any direction. 

No matter which way you go, you'll find someone at a nearby Hall-Mark office to help you 
get the training, software, communications, sales-support and fast off-the-shelf delivery your 
business deserves. 

You won't have to bridge the gap between MS-DOS and UNIX systems alone. Not with 
Hall-Mark and Unisys looking out for your future . 

(1.MLl:tNall<) 
Hall-Mark Electronics Corp. • Dallas, Texas 

Alabama 
Huntsvi lle (205) 837-lrnO 

Arizona 
Phoenix (602) 437-1200 

California 
Bay Area (408) 432-0900 
Orange County (714) 669-4100 
Sacramento (916) 624-9781 
San Diego (619) 268-120! 
San Fernando Valley (818) 773-4500 

Colondo 
Denver (303) 790-1662 

Connecticut 
Connecticut (203) 271-2844 

Florida 
Ft. Lauderdale (305) 971-9280 
Orlando(407) 830-5855 
Tampa Bay (813) 530-4543 

Georgia 
Atlanta (404)447-8000 

Illinois 
Chicago (312) 860-3800 

Indiana 
Indianapolis (317) 872-8875 

Delivers the Unisys system 
that makes sense. 

Kansas 
Kansas City (913) 888-4747 

Maryland 
Baltimore (30!) 988-9800 

Mwachus<tts 
Boston (617) 935-9777 

Michigan 
Detroit (313) 462-1205 

Minnesota 
Minneapolis (612) 941-2600 

Missouri 
St. Louis (314) 291-5350 

New Jersey 
Fai rfield (201) 575-4415 

New York 
Long Island (516) ID-0600 
Rochester (716) 244-9290 

North Carolina 
Raleigh (919) 872-0712 

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

Oklahoma 
Tulsa (918) 254-6110 

© 1988 Hall·Ma1k Elec11oocsC01p./400-4103 UNIX is a registered trademark of AT&T Intel is a trademark cl tntelCO!'P MS-DOS is a trndemark of Microsolt Corp 
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l'tnnsylvania 
Philadelphia (215) 355-7300 

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

Utah 
Salt Lake City (801) 972-1008 

Wasconsin 
Milwaukee (414) 197-7844 



MANAGEMENT 
PROJECTS 

just enough to demonstrate to manage
ment that they are giving it a try. They will 
usually use those features of the system 
that require the least effort to learn and 
that pose the least risk of things going 
wrong. You can see these patterns if you 
include in your system a monitoring fun c
tion that reports statistically on which 
functions of the system are being used, 
how often, and by whom (see " Monitoring 
Aftershock"). 

When I was working as a programmer at 
IBM 's Burlington, Vt., plant in 1981 , I de
signed such a system to monitor the im
plementation of an early version of PROFS. 

We found that shier users were only using 
the sys tem to receive mail from others and 
to look at calendars created by their secre
taries, but were not using the document 
creation routines themselves or storing 
things in the document database. In a very 
different kind of system, during the first 
months of Philadelphia-based CIGNA 
Corp. 's DCIS (Defined Contribution Infor
mation System) pension administration 
sys tem's life, pension administrators of
ten overrode sophisticated automatic pro
cessing and only used manual functions 
that gave them a greater feeling of con
trol. They also preferred looking at re
ports to using on-line inquiry. 

It takes a period of months for users to 

begin to feel comfortable with their new 
tools . However, at some point in a sys
tem 's life history, as users begin to see the 
advantages of the new system, they gin
gerly begin to explore its functions, grad
ually getting over their shyness as their 
efforts are greeted with success. After all, 
the system would not have been designed 
in the first place if it were not supposed to 

D IT T AKES MONTHSFOR 
U SERS TO FEEL 
COMFORTABLE WITH 
T HEIR NEW T OOLS. 

be a terrific aid . Finally, after some six 
months to a year, a critical mass of users 
emerges, users who are enthusiastic about 
the system and, most important, are be
ginning to understand-from a functional 
standpoint-how it operates . 

System Usage Explodes 
At this point an explosion takes place. 

Your monitoring programs , if you have 
them, will suddenly show a tremendous 
upsurge in the use of the system by all us
ers . If the system includes communica
tions features like electronic mail or work 
group computing, enough people in the 
user group are sufficiently comfortable 

Monitoring Aftershock 

I f the thought of post-implementation 
aftershock makes you quake, take 

heart. There is a way to prepare and pro
tect your project from disaster by measur
ing stress on a system. The best way to 
track aftershock is to design a function 
into your new system that monitors sys
tem usage in terms of transactions or func
tion used and how often, breaking that 
usage down by individuals. This informa
tion is usually available in the system al
ready, but not presented in an accessible 
report format. This function should gen
erate reports that go to project manage
ment on a weekly basis during the first 
months of the system's life, and it is often a 
good idea to have a version of this infor
mation go to user group management. 
These reports will give information that is 
helpful in several respects. 

By identifying shy users, the system 
makes it possible to give extra help to 
those individuals who most need it, early 
in the sys tem's life history, thus accelerat
ing the learning curve for the group. Ide
ally, those responsible for training users 
can send someone to drop by users' desks 
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casually and give inconspicuous help to 
those who need it most without in any way 
singling them out as deficient. 

Such monitoring may tum up the sur
prising news that whole sections of your 
new system are not being used, and alert 
you that these areas will be where you can 
expect a lot of aftershock activity. For ex
ample, if your new system is being phased 
in and only being used for new customer 
accounts until some older system is con
verted , you may find that a whole subset of 
transactions appropriate for older ac
counts is never being used. These transac
tions are the ones most likely to show up 
on bug reports a year down the line when 
the new accounts have matured. It is par
ticularly important to track this because 
often the conversion of older systems, 
along with the implementation of en
hancements, is scheduled for the period 
six months to a year after implementation, 
again because that is when the system is 
expected to be stable. By avoiding mixing 
conversions with aftershock, both phases 
of your project can be completed with a 
minimum of confusion. 

with such features to begin to use them in
stead of the telephone or paper docu
ments. If the sys tem tracks investments or 
accounts, the users may start relying on 
on-line inquiry in place of hardcopy re
ports , and use all the sophisticated trans
actions you have provided for them. 

Finally, having mastered the system, the 
users begin to get creative with it. These 
are, after all, bright, educated profession
als. Now they are likely to apply their func
tional understanding of how the sys tem 
appears to operate and try to push it a step 
further than it was designed to go. They 
will start using the system to deal with (or 
attempt to deal with) situations that were 
not envisioned by the sys tem's designers, 
no matter how hard the designers tried to 
imagine the system in operation. 

It is at this point, when a critical mass of 
users is really using the system full y, 
bringing to it all their ingenuity and cre
a tivity, that post-implementation after
shock strikes and the bug reports start 
flooding the maintenance group. And the 
bugs they report are rarely trivial and are 
difficult to track down. Many of these bugs 
result from users doing tricky things with 
the system in hopes of " faking it out. " 

On DCIS, for example, some pension ad
ministrators understood the way that a pa
rameter file controlled what they could 
and could not do with the system, and they 
began to alter parameters temporarily so 
they could slip in transactions that con
tained combinations of field values need
ed in a particular case not anticipated by 
the system's designers. Without such fina
gling, the transactions would not make it 
though a series of on-line edits, but wi th 
the finagling they would . Having made 
their changes, the users then politely 
changed the parameter file back to its ear
lier values. The records generated by 
these tricks caused problems in a batch 
subsystem that the administrators were 
not aware of. It took major detective work 
to determine the source of these illegal 
records . 

At the same time that bugs like these oc
cur, requests begin to pour in from these 
same users for more funct ion. The fun c
tions requested are often complex, and 
user management may start wondering 
why such "obvious" function was not in
cluded in the original sys tems design. 

But this slew of sys tem requests is not a 
sign ofbad design ; rather, it is a sign of the 
sys tem 's success! It shows that the users 
have accepted the system and are putting 
it to use. It also demonstrates that the pro
fessional users are confident enough to go 
beyond a cookbook approach to using the 
sys tem and are becomin g creative and in-

• 
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The connectivity is 
riskless. With direct Ether
net LAN, RS232-C, and IBM 
coax hookup, Tek's new 4211 
Graphics Netstation speaks 
your language. It even lets 
you switch instantly between 
DEC and IBM sessions. 
The performance is 
riskless. You can't argue 
with a dual-processor 
machine fueled by Intel's 
386SX and a specialized 
graphics processor. And 
watching your applications 
run at 40,000 vectors per 

second, you won't argue 
with performance either. 
The software solutions are 
riskless, too. Hundreds of 
applications-in CAD/CAM, 
mapping, manufacturing 
automation, drafting, and 
then some-are up and 
running right now. With the 
Netstation, porting hassles 
are history. 
And the price? Much lower 
than anything in its perform
ance class. Which also 
makes the 4211 Graphics 
Netstation a thoroughly 

I I 
riskless choice-especially 
for those who don't like to 
take chances with their 
graphics investment. 
To find out more, call 
1-800-225-5434. 
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novative partners in the system's design. 
Now, having digested the system that 
their representatives said they wanted, 
these sophisticated users want to push the 
system's limits further. It is highly unreal
istic to expect representatives of systems 
groups or user groups to be able to design 
into the initial version of a complex pro
fessional system every feature that profes
sional users would require-that is why 
commercial software is developed in a se
ries of releases. 

Why Aftershock Can Devastate 
The complex and challenging require

ments posed by the system's newly sophis
ticated users emerge just when there is no 
one left on the project with a good grasp 
of the project's existing design, and with 
the analysis and debugging skills needed 
to meet the users ' very real new needs . 
Management, lulled by the system's initial 
months of quiet, and certain that excellent 
development methodology has finall y 
paid off, tends to strip projects of capable 
programmers , sending them on to hot 
new development projects. 

Thus , the users do not get the changes 

they need at the time that they are most 
excited about using the system, or they 
may get the changes but either the 
changes don ' t work properly or they 
"break" other previously working parts of 
the system. This, unfortunately, can set 
the stage for an ongoing adversarial rela
tionship between the users and the sys
tems department. In the worst cases , 
managers involved in the system's devel
opment get blamed for producing a sys
tem that has become an embarrassment to 
the systems area. 

How can you best prepare for post-im
plementation aftershock? There is no way 
to avoid aftershock in the project's devel
opment phase. It is a maintenance phase 
phenomenon and should be treated as 
such. The position that maintenance can 
be omitted or bypassed by "correct" de
velopment is not only unrealistic, it fails to 
give the maintenance phase of a project 
the respect it deserves. 

Nor can aftershock be eliminated dur
ing the testing phase-unless the test 
phase is expanded to include the acquisi
tion of a critical mass of expe1 ienced us
ers. In the test phase, those doing the 

testing are either those who developed 
the specifications for the system (who are 
too fam iliar with how the system is expect
ed to operate to truly stress it in new and 
ingenious ways) or they are the " real us
ers" who have not yet shifted gears from 
their current non-system-oriented meth
ods to methods in which the system is an 
integral part of their jobs. Only the emer
gence of a critical mass of users creates the 
stress that can result in post-implementa
tion aftershock. By monitoring system us
age, you can determine when that criti cal 
mass has formed , and whether the system 
can withstand its pressure. 

It is vital to expect aftershock to occur 
and to budget for it. Ideally, project man
agement will consider this phase a part of 
final testing and budget for it accordingly. 
It is essential, too, to retain the services of 
the people who designed the system until 
this phase is complete, especially since it is 
at this stage that the users may request the 
most useful and, to them, necessary, en
hancements to the system. If the project 
depends heavily on outside consultants 
for programming support, plan to use the 
heavy consultant support for this phase-

.. 

Every copier company talks · 
We're doing some • about 
Choosing a new copier isn't easy. You look at copiers, 
you listen to promises. It all gets very confusing. 

Now; you don't have to listen to a lot of talk about 
promises. You can read ours. Because we put it in 
writing. If you try to compare it to other copier 
guarantees, you'll find there's no comparison. 
Suddenly, a difficult decision becomes a very easy 
choice to make. 

Look at the certificate above. Nobody offers you 
as good a copier guarantee as Harris/3M. So, while 
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copier salespeople are all giving you a lot of talk, :>< 

ours will give you something great to read. 
Send in the coupon. Or give us a call ~ · 

at 1-800-TLC-COPY. (In Canada, · (:::::' ::::;:;l· · · iililllll::m:...~ 
1-519-668-2230.) We'll send you - - i. 

our 8-page Consumer Guide to r ~ • 
Copiers. Then, we can talk 
about it. "' 

""':?! 0 0 

Harris/3M copiers have features for all sizes of offices. That includes 
the 6070. Seventy copies a minute, guaranteed. 
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not just, as is often the case, fo r the three 
months after implementation. 

Prepare user management for the ad
vent of this phase and make sure that they 
understand that its emergence is a sign of 
the system's success and proof that the us
ers are really using it. Make sure that they 
save some of their development budget 
for the resources they will need to partici
pate in this final fine-tuning of the sys
tem's design. 

Don 't abandon methodology just be
cause development is over. Most develop
ment groups now operate under the 
influence of some kind of development 
methodology. Most require some kind of 
design review and usually demand that 
documentation be produced along with 
system design . Unfortunately, since the 
aftershock occurs when development is 
over and maintenance has begun, all too 
often methodology has become a thing of 
the past, replaced by a bug-oriented 
change control system that controls code 
fixes at a module inspection level. 

This means that the system enhance
ments made as a result of post-implemen
tation aftershvt k all too often are made 

without the benefits of design methodolo
gy. These enhancements are often treated 
as independent code fixes rather than as a 
return to the system analys is and design 
phase. Usually, these enhancements are 
not made one at a time, but are proposed 
and added to the system at the same time 
as a whole constellation . Unless they are 
managed as a unit , using strict develop
ment methodology, disas ter is assured. 
Since many of these user-originated new 
features are highly sophisticated and very 
important to the system's ongoing integ
rity, it is vital that they work. For this to 
happen they must be developed, coded, 
and tested with the same rigor as was the 
original system. Otherwise they will fail
spectacularly-in a manner that will give 
the entire system development team a 
black eye. 

Finally, during the frenzy of sys tem test
ing, many development managers tend to 
postpone adding the many small changes 
that the users' representatives come up 
with during the latter part of the develop
ment process . Rather than risk falling be
hind on tight development schedules by 
attempting to add them to the system dur-

ing testing, they postpone these design 
change requests for six to 12 months after 
implementation . Their thinking is that af
ter six months the system will have be
come "stable" and these expected 
changes can be quietly slipped in . 

Nothing could be further from the 
truth . It would be better to put expected 
changes in right after implementation 
during the " quiet period" that occurs be
fore the users really take to the system, or 
else lo wait until the aftershock has oc
curred . Otherwise, attempting to imple
ment the new code required by these 
many small changes simultaneously with 
those for the enhancements to satisfy 
newly sophisticated users can quickly de
stabilize the most stable system. The 
many months of hectic debugging that en
sue can give what may have been a good 
system a bad reputation from which it may 
never recover. 

Janet Ruhl is a consultant based in Windsor, 
Conn. She is the author of The Program
mer's Survival Guide: Career Strategies 
for Computer Professionals , recently pub
lished by Prentice Hall, Englewood Cliffs, NJ. 
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See for yourself how NetViewMcan help l(eep 
your networl( up, and your costs down. 

At IBM, we've helped more companies set up and manage computer 
networks than anybody else. 

We've learned that no two companies have the same needs. And we know how • 
cost efficient and productive your network can be when you manage it yourself. ,. 

And that's exactly what IBM NetView lets you do. 

NetView solves your missing links. 
NetView is IBM's innovative, advanced family of software 

that lets you control your network. 
H there's a weak link or problem in your network, NetView 

finds it, and enables you to fix it. Sometimes )< 

automatically, so no one's even aware there 
was a problem. 

And NetView helps you manage 
IBM and non-IBM systems, so • 
whether you're designing a new network or improving your present one, your 
investment is protected. 

© IBM 1988 
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ointo view. 

NetView makes your computer the perfect host. 
Like any good host, your computer shouldn't keep people waiting. 

NetView works to provide more reliable, consistent 
~~l!!!S~~~service to everyone on your network. It automatically 

· handles routine computer and network messages, so 
~,,,..,,.~.,,,... your control center operators can concentrate on the 

- · really important ones. As a result, your network runs 
better with fewer processing delays. 

NetView works nights and weekends, too. 
NetView can run unattended to keep your network and systems working 

• around the clock. 
"' And since NetView never sleeps, you can do 

~ business at any time, anywhere in the world. 
H you're setting up a network, or trying to 

' make the one you have more productive, we'd 
like to show you how NetView can help you now. 

· Just call your IBM Representative. :-;:;. ==§__:- • - - ---- - - ------ ----- ·-



Keep all your CICS regions 
out of the red. 

Managing your CICS regions can be as hectic as 
directing rush hour traffic . Sometimes just keeping 
track of a few critical production regions is a 
challenge. 

But with Candle's OMEGAMON' for CICS, you 
can arrest an availability threat as it comes speeding 
around the corner. On a single screen , 
OMEGAMON's Status Monitor gives you a traffic 
'copter 's view of your entire 
CICS network - every 
region , on any CPU, in any 
geographic location . And 
the Status Monitor is free to 
all users ofOMEGAMON for 
CICS. 

With instant access to the extensive problem
solving power of OMEGAMON, you can improve 
service in your critical regions by freeing up stalled 
traffic as soon as it appears. Before your users even 
notice a slowdown, you 've pushed the transaction 
block out of the way and are well into clearing up the 
next bottleneck. 

And whenever you need help. Candle 's expert 
support team is always avail
able. With round-the-clock 
customer service, technical 
education, and a commit
ment to stay current with 
IBM. So you won't ever get 
caught in CICS gridlock. 

To find out how to keep 
all your CICS regions out of 
the red , call Terry Forbes 
today at (800) 843-3970. 

The three-color display 
shows you at a glance where 
OMEGAMON is warning 
that a region's availability is 
in danger, where response 
time is stalled, or where 
DASO access is slower than 
acceptable. Monitor up to 34 regions on a single screen. tCandle® 

Circle 51 on Reader Card J OIN US AT CMG AND THE CANDLE USER 
CONFERENCE IN DALLAS, DEC. 12-16. 
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Users Want 
WATTC To Limit 
Rules For Telecom 
Services 
The world's telecom policymakers are thrash ing 
out rules for who should control value-added 
network services. The world's major users want a 
fa ir say in the outcome. 

BY RUSSELL PIPE 

INTERNATIONAL 
AUSTRALIA 

NETWOR KS 

especially telecom." Acco rding to Finch, 
" business alone can decide on the services 
that bes t suit its needs," and he is urging 
members full y brief the ir national delega
tions so that they "suppo rt lighter and not 
tighter regulations." 

WATfC has been a five-year process, be
ginning with a prepara to ry committee, 
which hammered out draft regula tions 
that were judged unacceptable, at leas t to 
industrial countries where VAN services 
are in the widest use. The most controver
sial points involve the requirements that: 
• countries regulate any o rganization that 
provides international tel ecom service; 
• cc1n - recommendations be applied to 
these organizations on a semimandatory 
basis; and 
• the blanket definition o f services offe red 
to the public cover all private and public 
entities under the regulations. 

The U.S. has made WATfC a 

A clash of telecom ti
tans is under way in 
Melbourne, Austra

lia, where in ternational tele
com policymakers are 
attending the World Admini s
trative Telephone and Tele
graph Conference (WATTC) 
fro m 1 ov. 28 to Dec. 7. At 
stake is the regulation of the 
expanding business of value
added network services. T he 
networking plans of providers 
like IBM, and those of many of 
the world 's telecom users, may 
hang on the outcome. 

. I N T ·E R N AT I 0 N A L 
cause celebre because it wants 
the regulations to comple
ment, no t undercut domes tic 
policy. FCC chairman Dennis 
R. Patrick stressed to an An
nenberg Washington Program 
forum recently that " the ques
tion fo r WATTC in thi s techno
logical envi ronment is what 
kinds of new international reg
ulations, if any, are appropri
ate to fos ter new international 
telecommunications services, 
while at the same time preserv
ing national options to tailor 
domes tic regulations to 

AUSTRALIA: lnternationl telecom pol icy makers meet in 
Melbourne to regulate value-added networks. 1 

EUROPE: A survey of European IS managers finds mixed 
expectations of what 1992's "one Europe" wi ll bring._ 3 

IT ALY: Big trouble at Olivetti means big power for heir 
apparent Vittorio Cassani.------------ 7 

REPORT: The computer is playing a large role in the 
preservation of Italy's art t reasures. 9 

INNOVATION: IC I lmagedata's new paper-based storage 
system; Memorex WORM for I BM mainframes. 15 

One hundred or more coun-
tries wi ll prepare legally binding rules 
covering telecom authorities and opera
tors, and perhaps even intracorporate 
networks engaged in in ternational tele
com services. Hideo Yoshizaki , a senior 
J apanese Ministry of Pos ts and Telecom
munications official, said: "The new regu
lations should be fl exible enough so every 
coun try can accep t them even though they 
have di fferent telecom regimes and poli
cies. T his flexibi li ty is also needed to pro
mote technological development and user 
demand for new services. " 

WATTC is trying to regulate strategic 
competition between network-based pro
viders, entrenched telephone companies 
wanting to provide end-to-end services to 
every cus tomer, and computer-based pro
viders of value-added network (v A;\) ser
vices . Batt le lines have been clearly drawn 
by IB~ I and other VAN services vendors . 
" Providers of value-added networks and 
services design customized interfaces and 
protoco ls for their 01rn networks to meet 
significant user needs ," IB~ l 's vp for ex ter-

nal relations, Kenneth W. Dam, recently 
told the International Institute of Com
munications. Dam expressed concern that 
some national authorities are now consid
ering mandatory use of standardized pro
tocols. "The single network solution 
precludes solutions custom-ta ilored to 
the needs of different users. T his limita
tion of choice [is] an undesirable prospect 
for users ... that will ultimately limit user 
competitiveness in the global marke t. " 

User needs may be king at WATTC, but, 
except for a sprinkling of priva te sector 
executives in delegations fro m Europe, 
Australia, Canada, J apan, New Zealand , 
and the U.S., users will be sidelined, cast 
in the role of mute observers. T his has an
gered Stephen C. Finch, chairman of the 
International Telecommunications Users 
Group (INTUG). Finch is pleading with his 
members to show their governm ents 
" how much the prosperity of business
and hence the national economy-in
creasingly depends on the effective ap
plica tion of information technology, 

unique national contexts . The 
only answer is fl exible international regu
lations that are neutral regarding 
solutions." 

Can such neutrality and insistence on 
national sovereignty also ensure the con
nectivity and interoperability of services? 
That's the real dilemma. A maj or effo rt to 
ensure a successful conference by recon
ciling several key po ints has been 
launched by Richard E. Butler, secre tary
general of the International T elecom
munications Union, which is backing the 
conference. Sugges tions fo r revising the 
preparatory text were circulated to mem
ber states; it seems they have been widely 
embraced. According to Theodor Irmer, 
di rector of CCITT, "a minimum common 
fra mework for connectivity and interoper
ability is needed to provide fo r certain 
telecom services to the public on a global 
scale. " 

Russell Pipe, a D.4T.-l.\IATIO.\' adviser, is an 
international consultant on telecom issues. 
He is based in Washington, D. C. 
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The future of business communications 
lies along the highways of high speed digital 
services. Timeplex. the innovator in data 
communications for more than 20 years. can 
provide you with a gateway to the integrated 
communications highways. 

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

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

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

Our renowned training and 
maintenance programmes keep your 
Timeplex networks running at their most 
effective and we assign your own Account 
Manager to provide a single point of contact 
with Timeplex. 

Circle 81 on Reader Card 

With an international network of 
Timeplex offices and distributors, you can 
be sure of our full support wherever you are. 
Call your nearest Timeplex contact for your 
gateway to the communications future . 

United Kingdom (0753) 43559. 
Brussels (32) 273 49703. Australia 
(61) 2 957 1660, Hong Kong (852) 583 36848, 
USA(201)391-lllL ..\ 

lffim~11~· 
YOUR GATEWAY TO COMMUNICATIONS HIGHWAYS 
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Users Expect 
Fewer Vendors 
And Lower Costs 
A DATAMATION/ Price Waterhouse survey shows that 
w hile many European users don't expect the pan
European standardization of 1 992 to affect their IS 
plans. many expect the European IS industry to change. 

BY PAULTATE 

0 n Dec. 3 1, 1992, Europe will be
come a unified market, free of in
ternal trade and tariff barriers, 

and linked together by an expanding web 
of electronic trading links. At least that's 
the plan of the European Commission in 
Brussels, which represents 12 of Europe's 
maj or countries. 

With an estimated GNP of over $4 tril
lion and a population of 320 million peo
ple, a single Europe would be one of the 
larges t industrialized markets in the 
world, strongly supported by established 
economies and an infrastructure of inter
nal trading links. Observers believe that 
many of the new trading links forged in 
preparation for 1992 will be electronic. 
Multinational network ser-

unnecessary. Over 80% ofU.K. and West 
German users do not even expect the new 
rules to delay the development of their key 
systems. 

They do feel, however, that the IS indus
try in Europe will change, and that that 
change will be to their benefit. IS execu
tives in all three countries predict a reduc
tion in the number of IS suppliers. Also , 
over 90% of users expect 1992 to be good 
for them because they expect prices to 
drop due to the economies of scale or re
ductions in tariffs. They also expect that 
standardization will help reduce the com
plexity of their choices. 

In fact , the proposed European stan
dards, covering a range of technical, trad-

INTERNATIONAL 
EUROPE 

1992 SURV EY 

choices to be influenced in all areas sur
veyed except database sys tems, and the 
vas t maj ority have, or expect to make, for
mal IS plans geared to the 1992 deadline 
over the next few years. There is clear evi
dence that these plans will require consid
erable software changes for French users. 
Unlike U. K. and West German IS execu
tives , most French users expect their 
choice of software packages to be strongly 
influenced by European standards . 

These kinds of recent marke t shifts at 
both a national and European level, 
combined with the urge to benefit from 
pan-European economies of scale in man
ufacturing and distribution , are sending IS 
vendors in Europe into a frenzy of strate
gic mergers and acquisitions , as exempli
fied by Nokia's takeover of Ericsson 
Info rmation Sys tems and the merger of 
U.K. services companies Sys tems Design
ers and Scicon. U.S. companies such as 
IBM and Digital Equipment Corp., mean
while, are embarking on aggressive mar
keting drives to promote their sys tems 
integration products and services, as well 
as their willingness to work with other 
companies in major deals. 

But perhaps the most ambitious 1992-
inspired union thus fa r is between 22 Eu
ropean telephone authorities . Next 
month, in an unprecedented move, they 
will launch a new joint company called 
Managed Data etwork Services (MONS), 
which will provide a pan-European one

vices, electronic data inter
change (EDI) systems, and 
messaging, inquiry, and trans
action networks will create a 

The Influence of 1992 on IS Purchasing 
stop shop for man
aged network ser
vices. Based in the 
Netherlands , MONS 
will develop and 
sell cross-border 
leased lines along 
with ne twork man
agement services. 
Based on X.25 pro
tocols and linking 
each na tional pack
et switched ne t
work, the new ser-

trading environment that will 
sustain the future European 
economy. This will be the 

French and German companies most expect their buying 
choices of key products to be influenced by emerging 

European standards in the next four years. 

Operating Pack- Database 
Systems ages Systems 

Software 
Dev. Tools Suppliers 

(by percent) % % % % % 
foundation of a European 
"open system" for trade and 
commerce. FRANCE 72 72 28 50 56 

GERMANY 100 13 67 
U.K. 29 32 19 

Yet some European IS man
agers, who are supposed to be 
key to creating this new Eu
rope, are still approaching the 
1992 deadline with skepticism 

Source: DATAMATION/ Price Waterhouse. 

and in a state of poor preparation. 
A DATAMATION/Price Waterhouse pi

lot survey of 90 European IS managers in 
West Germany, the U.K. , and France can
vassed their attitudes on the 1992 transi
tion , and fo und that three quarters ofU.K. 
users and a third of French and German 
users expect 1992 to be a "nonevent" in IS 
terms for their companies. 

Although some expect to make forma l 
IS plans for 1992 in the next fo ur years, a 
large number-half ofU.K. and West Ger
man users-believe that such plans are 

ing, and legal issues in many industry 
sectors, are already influencing the pur
chasing plans of these IS executives. The 
results show a likely boost for Unix and 
the OSI networking standards, which re
flects the need for Europeans to use stan
dard interfaces to overcome both supplier 
and national network incompatibilities. 

French users stand out in the survey as 
being particularly conscious of the signifi
cance of 1992, partly because of the 
French government 's extensive aware
ness campaigns. Most expect their IS 

27 7 

20 24 

<lards in Europe. 

vice is expected to 
boost OSI stan-

In the meanwhile, network users , 
whether they are industrial firms or net
work providers such as GEISCO, should 
find that the costs of value-added services 
and some intra-European networking will 
be greatly reduced . 

It would seem that in the key network 
services sector at least, the survey re
spondents may start reaping the bene
fits of 1992-induced price reductions 
somewhat earlier than they may have 
anticipated. 
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COMPAREX-the newest and largest alternative to IBM in Europe. 

11111 
The biggest thing about the 
COMPAREX 8/8X processors: 
How small and economical they are. 
If you're committed to the IBM* world 
- software , hardware and appli
cations - but your 4381 just can't 
cope any more then all IBM can offer 
is an additional 4381 or a leap of faith 
to a 3090: the devil or the deep Blue 
sea. 

COM PAR EX can now offer you a real 
solution. 

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

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

Power - wherever you look. 

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

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

A commitment to compatibility. 

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

• an open-ended commitment to 
IBM compatibility, 

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

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

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

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

Great Britain (44) 01-908-3100 

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

D-6800 Mannheim 
West-Germany 

Tel. 06 21 / 4009-0 

C MPAREX 
A BASF and Siemens Company 
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An effective 
System Architecture 
should provide 
an open bridge 
to communication. High on th_e ag~nda 

of most compames will be 
"improving communications". Yet, surprisingly 
there are still some influential manufacturers of in
formation systems whose very technology impedes 
communication. The plain fact is that it is not in 
their interest to allow customers the benefits offree 
information exchange. 

The Olivetti difference. 
Olivetti does the opposite. Open System Architec
ture from Olivetti is a way to pry open closed 
systems. It is a bridge that by connecting diverse 
technologies of different manufacturers, permits 
communication. And accommodates new tech
nology as soon as it is available. 

To choose Open System Architecture is to 
choose freedom. At the foundation of the Olivetti 
plan are the principles of connectivity and stan
dards. Being able to connect environments defined 
by different manufacturers facilitates the exchange 
and integration of information, for an infinite num
ber of tailored applications at all levels of use. 
Acceptance of standards lets the system evolve and 
grow naturally, in step with your company. 

In short, Open System Architecture from 
Olivetti fosters not just the coexistence of systems, 
but their complete integration. 

The Olivetti solution. 
International standards for information network 
design provide the foundation of Open System 
Architecture. They manifest themselves in the 
Olinet family of networking products, which incor
porates all ISO/OSI standards for both LOl:al and 
Wide Area Networking applications. And in Open 
System Architecture's commitment to the PC 
world of MS-DOS. 

In addition, Olivetti offers a full line of proto
cols that enables complete connectivity with the 
environments of the major vendors. And a new, 
fully integrated line of LSX 3000 minicomputers 
capable of supporting from two to two hundred 
linked users. 

The industry standard UNIX system is the 
foundation for the LSX 3000 minicomputer family. 
These computers support an operating system con
forming to the UNIX System V and X/OPEN stan
dards. A world of applications software satisfies the 
most complex needs. Of course, the computers 
continue to support MOS, the Olivetti operating 
system developed for specific market sectors. 

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

OLIVETTI OPEN SYSTEM 
ARCHITECTURE ----lllllrl 

T H E BRIDGE 

olivelli 
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Cassoni 
Shakes Olivetti: 
Reorganization 
OntlieWay 
The major reorganization at Olivetti reveals poor 
profit figures. product line problems. and power 
shifts that have made Vittorio Cassani heir 
apparent at the troubled Italian giant. 

BY JANETTE MARTIN 

V ittorio Cassoni, the 46-year-old 
former head of AT&T's Data Sys
tems Division, has become the 

new heir apparent at troubled Italian com
pany Olivetti. 

Effective J anuary 1, Olivetti will be re
organized to create a holding company 
run by Carlo De Benedetti and Cassoni as 
dual managing directors, and three new 
divisions based on product and service 
categories . Each division will become a 
full-fledged subsidiary by 1990. 

Industry reaction ranges from " valid 
evolution" to "bad news ." Some think the 
reorganization is a short-term financial 
solution to a long-term strategy problem . 
Olivetti suffered a 23.7% drop in pretax 
profits during the first half of 1988. 

According to a technical resources 
manager at CARIPLO, a major Italian sav
ings bank and Olivetti user, the bank is 
" not worried" and it hopes technical as
sistance will improve with the reorganiza
tion . Anthony Rodino Dandolo , MIS 
director at Fininvest in Milan , says, "The 
reorganization will be a good thing, but 
it's also a sign of problems. There's trou
ble everywhere-in deliveries, in ass is
tance. OSA [Olivetti 's Open Systems 
Architecture] is a good theory, but there 's 
no delivery; the telecommunications 
plans are exciting, but there 's nothing to 
sell. Olivetti has some tough years 
ahead. " 

T he first of the three new divisions is 
Olivetti Office, covering consumer prod
ucts such as typewriters , text processors , 
PCs , printers , copiers , and facsimile and 

OLIVETTI'S CASSONI: A savior in lvrea? 

telex machines . It will be run by Franco 
Tato, now head of Olivetti 's West German 
office equipment subsidiary, Triumph 
Adler, which will be incorporated into this 
organizational unit. 

The Olivetti Systems and Networks di
vision will cover distributed data process
ing with standards and open systems for 
personal and mini computers, LANs, ter
minals, workstations , telecom systems, 
mainframes, and software. Luigi Mer
curio, CEO since 1984 of the U .S.-based 
David Systems Co., will head this unit. 

Franco De Benedetti, brother of Carlo 
and former comanaging director of the 

INTERNATIONAL 
ITALY 

STRA TEGY 

company, becomes head of Olivetti Infor
mation Services, which covers VANS, 
voice/ data services, and electronic pub
lishing. There is also a provision for a 
Technological Activities Group to man
age Olivetti 's investment in special tech
nologies and software companies, to be 
headed by Ettore Morezzi. 

According to Cassoni, earnings for the 
Office and Systems and Networks units 
will be 3 trillion lire initially ($2 .2 billion). 
Olivetti Information Services, which Cas
soni predicts will be the European leader 
by 1992, expects to earn 400 billion lire 
($299 million) . All of the companies will 
be eligible for a listing on the Italian stock 
market by 1994 if they have three consecu
tive years of profit. 

Olivetti says the objectives of the reor
ganization are to increase control over 
product areas , adjust products to suit par
ticular markets, and delineate company 
activities to allow a smoother way to joint 
ventures. 

Rumors have abounded that De Bene
detti has been looking for a buyer for Oli
vetti, but in September he said he 
expected to increase his own 19.4% equi
ty stake in the company and will remain for 
at least another 10 years. 

Cassoni, meanwhile, spent 13 years 
with IBM in and outside of Italy and has 
worked for Olivetti in the U.S. and Europe 
since 1980. His experience with AT&T 
while on loan from Olivetti was an excel
lent primer in reorganization, and gave 
him the opportunity to learn the fine 
points of the U.S. information systems 
market. He also learned to love Unix. 

The reorganization is evidence of Cas
soni' s influence in the company since he 
was called back from AT&T last May. It also 
indicates a major shift in players in Olivet
ti 's power structure. Although Elserino 
Piol keeps his position as head of strategy 
in the new holding firm , Cassoni is now 
head of that firm and his key task is to " for
mulate strategies. " Former vice president 
of operations, Vittorio Levi, is vaguely de
scribed as being "at the disposal of the 
presidency for special missions. " 

Roberto Taranto, a senior analyst for 
Milan 's Teknibank, says, "Olivetti 's main 
problem is that it needs the U.S. market. 
The reorganization may be a way for Oli
vetti to pick up [another] partner and get 
in ." Most observers agree that AT&T's ac- ·~ 
cord with Sun Microsystems and flagging ~ 
purchases of Olivetti PCs spell Olivetti's fil 
failure to keep its American partner ~ 
interested. ~ 

Janette Martin is DA TA .11ATIO.V 's Milan
based correspondent. 
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The best Printer and the best Connection gives 
you the perfect Solution for your IBM® System. 

The Hewlett-Packard 
LaserJet Family 
High quality printers, with quiet operation: 

LaserJet Series II: 
• the most popular Laser Printer 
e 8 pages/min. 

LaserJet IID: 
e duplex printing 
e dual trays 

LaserJet 2000: 
e heavy duty printer 
e high speed 20 pages/min. 

Make your Hewlett-Packard LaserJet 
IBM 3820 compatible 
Now you can get decentralized high-quality 
Advanced Function Printing on a coax connected LaserJet 
The IDA 3820 HP print driver for MVS (with 
TSO) and VM (with CMS) environments 
converts the IBM AFP datastream (LIST3820 
and PSEG3820) to HP PCL (Printer Control 
Language) without any modification to the 
IBM host software. 

The IDA 3820 HP print 
driver supports: 
e DFC/Script, DisplayWrite 370 
e GDDM, ICU, IVU, SAS Graph 
e IBM AFP package (OGL, PMF) 
e All IBM softfonts 
e APL and other special characters 
e Font and Image Scaling Option 

(to compensate for differences in 
resolution, 240-300 dpi) 

For information 
on your local 
dealer call: 

• §-data 
® IBM is a registered trademark of International Business Machines Corporation . 

Vadstrupvej 35-43 
DK-2880 Bagsvcerd 
Denmark 

Phone: + 45 2 44 00 77 
Telex: 37 504 digi dk 
Telefax: + 45 2 44 07 24 
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INTERNATIONAL 
ITALY 

APPLI CATIONS 

COMPUTING 
FOR ART'S SAKE 
Michelangelo's frescoes, Leonardo's "The Last Supper." 
and the ancient city of Pompei i now rely on computers 
for their preservation. The imaging technologies used 
are attracting interest among commercial corporations. 

BY JANETTE MARTIN 

A mong the paints, brushes, and 
sponges on the scaffold that now 
spans the Sistine Chapel's fres

coed ceiling in the Vatican is the latest ad
dition to the art restorers ' tool kit-an 
Apollo workstation. 

On the screen appears an exact, scaled
down line drawing of part of Michelange
lo 's masterpiece, in sufficient detail to see 
clearly the creases in God's finger as it 
stretches out to the newly created Adam. 
Each crack, each chip, each discoloration 
of the fresco is recorded on the sys tem. 

By the end of 1993 when the 13-year 
restoration project is completed, the Vati
can will have a unique computerized data
base of one of the world's greatest art 
treasures . All 1,200 square meters of the 
work will be stored on disk-including 
notes on Michelangelo's own work habits 
and details of previous restorations. 

" We're encouraged and impressed with 
what we can do with the computer," ex
plains a delighted Fabrizio Mancinelli , cu
rator of the Sistine Chapel restoration 
project. " Although we've been using it 
[only] during the last year and a half of the 
project, we're discovering new applica
tions all the time and we 're experimenting 
with the computer in other areas of the 
Vatican. We don ' t experiment with Mi
chelangelo's frescoes! The problem is 
that the Sistine Chapel ceiling is a tiny por
tion of the Vatican 's artistic property, 
which includes square kilometers of fres
coes, and is the first and thus far only res
toration project in the Vatican in which 
the computer is [so closely] involved. " 

"THE LAST SUPPER": Computers will help this masterpiece survive. 

Mancinelli's workstation is a prime ex
ample of how high tech is findin g favor 
among high-brow industry sectors. The 
process of implementin g new technol
ogies in such a specialized activity has pay
offs for all sides. The art world gets new 
tools to use in its ambitious and complex 
task of restoring and protecting the 
world's artistic heritage, while the <level-

opment groups of hardware and software 
suppliers have their art stretched by the 
restorers' new ideas and perfectionist de
mands for imag·ing sys tems, better soft
ware, and sophisticated graphics. 

Many of those new ideas are surfacing in 
Italy, a country that UNESCO estimates is 
keeper of two thirds of the West 's cultural 
heritage. Rome alone has the world 's 
highest concentration of antiquity in its 
museums, monuments, and archaeo logi
cal areas . As one astute Italian historian 
put it , " Italy is a huge natural encyclope
dia in which the signs and symbols of the 
cultural language of the West are gath
ered and ordered. " 

This cultural heritage is now in serious 
danger. For example, 65 % of the damage 
that the 2,000-year-old Marco Aurelio 
Column has suffered has occurred in the 

las t 20 years, mostly as a result of automo
bile exhaust fumes and other human-gen
erated causes. Monuments throughout 
Italy that have been aging gracefull y for 
thousands of years are suddenly being 
brutally disfigured and rapidly des troyed 
because of the excesses of modern indus
tries and life-styles. Restorers and pre
servers are desperately trying to keep 
pace with this accelerating deterioration, 
and in recent years have started usin g 
computing techn ology as a weapon in the 
battle to protect the world's pas t. ~ 

6 
High Tech's Cont ri bution to Art ~ 

Many computer companies are rising to ~ 
the occasion . Italy's Oliveui is sponsoring ~ 
several projects , including \vork on Leo- ~ 
nardo da Vinci 's badly damaged "The J 
Last Supper" in the Santa Maria del Gra- cc 
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SIEMENS 

Siemens Computers break the MIPS barrier: 

100 million instructions per second 
Siemens is not just the largest European computer the single operating system BS2000 runs on the 

manufacturer; its computers have now entered a new smallest office computer and the largest mainframe 

dimension. Heading the 11 new CPUs in three per- alike. A "virtual data space" of 2 Gigabytes for all 

formance classes is the most powerful BS2000 com- CPUs - including the C30 office computer. So even 

puter ever. It manages over 100 MIPS - million in- highly complex programs can be run. 

structions per second. The new MS-DOS workstation terminals will not only 

That makes it ten times as powerful as the largest possess colour graphics capability, but can be up-

Siemens computer of just four years ago. graded to stand-alone PCs. 

But Siemens wins not just on speed and stamina; we And much more besides. You can read about it in the 

head the field in other disciplines as well: leaflets which we shall be happy to send you without 

Our new Hypervisor means that several versions of charge. Contact your nearest Siemens office or 

the BS2000 operating system can be used simulta- Siemens lnfoservice 133/Z072, PO Box 2348, 

neously on one and the same computer. Furthermore 0-8510 Furth-Bislohe, Federal Republic of Germany. 

Siemens Computers grow to match the task. 0 
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INTERNATIONAL 
ITALY 

APPLICATIONS 

zie church in Milan, and the restoration of 
important frescoes in the Brancacci chap
el in the Santa Maria del Carmine church 
in Florence. Meanwhile, IBM and Fiat En
gineering are working together on what 
may be the largest, most advanced preser
vation project in existence, "Neopolis," 
which includes work in the ancient city of 
Pompeii near Naples. 

Speaking at a presentation at the end of 
the first year of the Neopolis project last 
June, Federico Zeri, the renowned and 
outspoken Italian art historian and critic, 
noted, "Neopolis is a great success in Ita
ly's guardianship of its cultural goods. But 
Neopolis shouldn't be a singular project. 
The techniques here should be applied to 
other areas in Italy, like the Roman Fo
rum, that are begging to be explored, cat
alogued, and preserved for all time." 

The computer's role in various preser
vation and restoration projects in Italy 
ranges from simple cataloguing to com
plex image processing and CAD applica
tions. At the Brancacci chapel, Omelia 
Casazza, who is overseeing the four-year 
fresco restoration program, says , "At this 
point in the restoration, the computer is a 
necessity. We use it to keep a diary ofour 
work and to catalogue the characteristics 
of each square centimeter of the frescoes. 
Over time, we can compare the frescoes 
with the computer records to measure ul
terior damage and surface or structural 
changes in the shape." 

The Vatican's Mancinelli adds , " With 
the computer, we can ask for any measure
ment on any fraction of a figure of the fres
coes that we've programmed into the 
computer. We're also studying the prob
lem of microclimate control. We'll even
tually have the computer monitor air 
conditions in the chapel so we can con
stantly protect the environment." 

Restoration methods have changed 
greatly in the last decade or so, and the 
computer is helping with the new tech
niques . Restorers used to paint solid col
ors in missing areas of frescoes and 
paintings, deciding for themselves what 
colors had probably been used before. As 
a result, even with their good intentions, 
past restorers often ruined or changed an 
original work dramatically. Francesca 
Monfredini, a Milan-based restoration ex-

·;o pert comments, "Up to a short time ago, 
.~ restorers used poor tools, materials, and 
o techniques. I'd say about 80% of works re
~ stored before the last I 0 years have been 
~ 8 restored poorly." 
£ Now, restorers clean existing areas and 
~ fill missing portions of a painting or fresco 
O> 

15 with a neutral hue applied in fine streaks 
ii: of variegated colors created from an aver-

age of hues present in the en
tire work. The idea is that you 
should be able to tell the re
stored parts from the original 
parts , but that the restored 
parts should still blend harmo
niously and give an overall ef
fect of the original. 

Painting by Pixel 
If a painting is digitized into 

pixels on a computer screen 
and each pixel is assigned a 
hue value, the computer can 
analyze the coded hue infor
mation and come up with the 
neutral hue using a chromatic 
average. After the computer 
suggests the colors to be used 
in the neutral hue, restorers 
can mix and apply paint into 
the required areas. 

Some restorers , like Ca
sazza, prefer to determine the 
mix of hues for the restored 
areas by eye. She says that in 
experiments with the comput
er, hues the computer pro

BRANCACCI CHAPEL: A restorer works on the frescoes. 

posed were practically identical lo hues 
devised by the human eye. She prefers us
ing the computer for cataloguing. 

Damaged by environmental factors and 
seriously deteriorating in part because of 
the decomposition of the original vegeta
ble-based painting materials used, Leo
nardo da Vinci's "The Last Supper" is 
being restored by hand. However, restor
ers are using a computer for the study and 
control of the microclimate, the sur
rounding environment that is vital to the 
painting's survival. In addition, AT&T has 
developed a sophisticated DBMS specifi
cally to study the damaging effects of solar 
radiation on the painting. 

The special government project, called 
"Consorzio eopolis," at Pompeii, has 
IBM and Fiat working together to create a 
"territorial information system." The 
two-year $25 million-plus nonprofit proj
ect uses many sophisticated computer ap
plications in a preservation and 
restoration effort that is unparalleled for 
size and comprehensiveness. Now into its 
second year, Neopolis employs I 08 young 
people who were trained by and work with 
18 professionals from the two companies. 
Together these developers have pro
duced almost all their own software. 

eopolis, which means " new town," 
was the name given to the Naples area by 
the Greeks some 2,000 years ago. Consor
zio Neopolis's goal is to protect, evaluate, 
and exploit the cultural goods in the area 
of Mount Vesuvius, including the ancient 

city of Pompeii , which was buried by an 
eruption of the volcanic mountain in 59 
A.O. Pompeii is the most frequently visit
ed tourist site in Europe, accommodating 
over 2 million visitors a year-half of 
whom come from outside ofltaly. The site 
was first excavated in the mid-eighteenth 
century, but little information about the 
area has been gathered on computer. 

Experts estimate that more than 40% of 
the city within Pompeii's walls is still un
derground. Martino Politi , head of tech
nologies at Consorzio eopolis, says, 
"We've stopped digging at Pompeii be
cause every time you turn over some new 
ground you find an artifact or fresco, and 
we haven 't figured out how best to pre
serve and protect what we've already un
covered. Some frescoes, preserved 
underground for centuries, will fade 
quickly on exposure to air." Politi and his 
colleagues are tying together territorial, 
cultural, and geographical data to create 
an interdisciplinary information system 
that will serve historic, artistic, and tour
ism needs and will prepare the way for fur
ther restoration projects . All this is being 
done with computer systems built around 
an IBM 3090 Model I SOE and SQL relation
al DBMS. The systems include PS/2s, 3 1 xx 
graphics workstations, 5080s for map
ping, and 7350s for document processing. 

Setting Up Future References 
"Neopolis is a two-year project," ex

plains Politi. "We can't finish all the work 
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POMPEII (Counterclockwise from top left): Computers aid restoration of the Neopolis ruins. A 
3-0 mapping system maintains cartographic data on Neopol is. An expert system helps ana
lyze artworks for restoration. A CAD "reconstruction" of a building in Neopolis. 

on the territorial information system in 
this time, so we're creating a matrix design 
set in which we develop key parts of the 
matrix as modules that can be copied and 
used repea tedly as work in the area goes 
on over the years. We're using top tech
nology and experimenting with methods 
we can propose to cultural researchers 
and restorers for future restoration and 
preservation in the area. Visiting histori
ans and restorers are awed by the possibil
ities for preservation and restoration 
made possible by the use of technology." 

One example is the use of image pro
cessing lo decode deteriorated, burned 
papyrus documents that are over 2,000 
years old . After the documents are digi
tized with an image processing system, re
searchers clean debris from a page, zoom 
in on a selected portion , and , most im
pressively, change colors and contras ts of 
foreground and background so that the 

character images are more legible. A 
messy, illegible, black-and-white page 
changes dramatically when characters are 
made shocking pink with ye llow outlines 
on a gray background. 

The consortium spent months looking 
for the right software for their image pro
cessing system. Finding nothing suitable, 
they developed their own. Politi says, 
"The connection and storage of such a 
large amount of data tied lo images is a 
first of this kind and size [in Italy). We be
lieve that we have the largest amount of 
images stored on optical and magne tic 
disks in the world ." 

Other areas of work include the digiti
zation of mostly handwritten manuscripts 
dating from 1748 and pertaining to rec
ords of archaeological dig·s in the area. 
The consortium es timates there are over 
15,000 pages of such records, of which 
over 6,000 are now on disk, cleaned up 

and key-worded for easy subject searches. 
At the end of the two years , all 12,000 

frescoed walls within the city of Pompeii 
will be digitized and catalogued so that 
visitors and researchers can easily scan 
them by computer, enlarge portions , 
move from one wall in a building to anoth
er, and analyze them chromatically. 

An elaborate 3-D computerized map
ping system has been developed so that 
portions of the site can be cartographical
ly updated, analyzed, and printed as need
ed . Another part of the project uses an 
expert system to analyze works of art and 
archaeological finds and simulate restora
tion possibilities or recreate the original 
structures . 

Spin-offs to business from Consorzio 
Neopolis are already apparent. A major 
aircraft manufacturer is interested in the 
document processing technologies , while 
development work continues on the use of 
the 3-D object recognition technology for 
3-D human face identification, and use of 
the 3-D cartography technology in con
struction and landscape planning fields . 
Also , the I 08 young people undergoing 
training will continue working in the com
puter industry when the project officially 
ends in April 1989. 

Politi dreams about the possibility of re
searching museums all over the world and 
cataloguing, on computer, all historic 
paintings, ruins, and documen ts that per
tain to Pompeii, with the goal of recreat
ing the city on computer as it o riginally 
existed before the Vesuvian disas ter. The 
Vatican's Mancinelli, meanwhile, knows 
he will not be able to see all his pet proj
ects begun in his term at the Vatican . " I'm 
already nearly 50," he says, " when the 
chapel is finished , I will have spent 13 
years of my life and a good part of my Vati
can career on that room alone .'' 

Like the monuments and works they are 
involved with, Politi and Mancinelli are 
battling time. 

As art historian Federico Zeri puts it, 
" It 's important to preserve what we have 
from the past because here are the begin- :::; 
nings." If it were not for the use of com- m 

puter technolog·y in these restoration ~ 
projects , those beginnings might come to g 
an end much sooner. ~ 

Janelle .\llartin is DATA.\/ATIO.\"s .\1ilan
based col'respondenl. 
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CALL 

For more information please contact: 

Austria, Wien, Tel.: (0222)671643-0, Telex: 135361 tpcal a -. 
Belgium: Charleroi, Tel.: (071)443063, Telex: 51227 acec b 
Finland: Helsinki, Tel.: (090) 8533061, Telex : 125013 taso sf 
France: Paris, Tel.: 47914702, Telex: incoma 620294/ "' 
Germany: Miinchen, Tel.: (089)661038, Telex: 522955 tpcal d 
Great Britain : London, Tel.: (01)7358082, Telex: 263435 keyehx 
Greece : Glyka Nero, Tel.: (01)6658603, Telex: 222517 depo gr ~ 
Italy: Milano, Tel.: (02)2551341, Telex: 352368 ede i 
Kuwait : Tel.: 2411198, Telex: qumsieh23736kt 
The Netherlands, Tel.: (04180)15925, Telex: 50870 tpcal nl 
Oman: Tel.: 562547, Telex: 5729 supplies on 
Spain: Barcelona, Tel.: (93)4154722, Telex: 81041 tP.cal e 
Switzerland: Wiidenswil, Tel. : (01)7802373, Telex: 1175037 rex C1 

TOP CALL International: Mosetiggasse 1, A-1232 Wien, Tel.: (0222) 67 15 35-0, Telex: 111388 ede a 
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A Few New Looks in 
Optical and Imaging Systems 
New optical storage products from ICI. Memorex Telex. and 
Kenda . From others. fiber-optic LANs. workstations. and small mainframes. 

I Cl's VP JOO: Provides near-photographic qua lity reproductions. 

Imperial Chemical Industries (!CI) has 
launched a new company, IC! Imagedata, 
with products aimed at the expanding 
markets for low-cost bulk data storage and 
electronic imaging systems . The U.K. gi
ant is hoping to profit from its strong re
search base . 

Imagedata's Digital Paper is a unique 
optical storage material that can be slit 
into lengths as tape, stamped into disks , 
inserted into cassettes, or cut into strips or 
tags. Data is recorded with a solid-state la
ser and is indelible. IC! claims that a 2,400-
foot reel of half-inch tape (similar to IO Y2 
inches of mag tape) is capable of storing 
600KB- and could lower the cost of stor
age to half a cent per MB. 

Other new products include the IC! 
VP IOO, a dye diffusion thermal transfer 
material (D2T2) and printer system. For 
business graphics , desktop publishing, 
and presentation graphics, the material 
gives a near-photographic quality repro
duction of any images stored in digital 
form. IC! IMAGEDATA, P.O. Box 6, Shire 
Park, Bessemer Rd ., Welwyn Garden City, 
Hens AL7 lHD, U.K., (44-707) 32- Kenda'sopticaldiskstoragesystem:Designed 
3400. Circle 21 o for ICL mainframes. 

INTERNATIONAL 
INNOVATIONS 

PRODUCTS & TRENDS 

Plug-compatible supplier Memorex 
Telex, formed by the merger of Memorex 
International and Telex Corp. earlier this 
year, has introduced an optical storage 
subsystem based on WORM technology 
(Write Once, Read Many times) fo r IBM 
mainframes. Offering access of up to 
l ,363GB of data, the Memorex Telex 3500 
consists of a controller and up to four 
automatic libraries of optical disks (simi
lar to a jukebox) storing alphanumeric 
and image data. Each library can house 
between two and five drives, and up to 131 
12-inch optical disks. 

There are two models of controllers. 
The 3500-A20 operates in image process
ing mode under VM/SP, VM/XA, MVS/SP, 
MVS/XA, or ESA, and supports use of the 
Memorex Telex Filefolder image man
agement package. 

The 3500-A80, which emulates an IBM 
3480 cartridge tape, allows the optical li
brary to function as an automatic virtual 
tape library. The system can be run with 
any version of VM, MVS,or VSE with 3480 
support. MEMOREX TELEX Hoogoordreef 
9, 110 I BA Amsterdam, the Netherlands , 
(3 1-20) 97-433 1. Circle 211 

Kenda Electronic Systems has intro
duced an optical disk storage and retrieval 
system specifically designed for ICL Series 
39 mainframes. Called the ODA 2000, it 
operates as a magnetic tape emulator con
necting to ICL's HSMC (High Speed Mag
netic tape Controller) unit. The HSMC 
then communicates with a Series 39 main
frame via a MACROLAN high-speed fiber
optic link. The base configuration 
includes an RSX 11 M + system, 80MB Win
chester disk drive, console, optical disk 
controller, optical disk drive, KSME/ST/ 11 
tape emulator, the HSMC, and costs 
$96,488. KENDA ELECTRONICS LTD., Nut
sey Lane, Touon, Southampton so4 3NB, 
England, (44-703) 86-9922 . Circle 212 

Fiber-Optic LAN s 
Pilkington Communication Systems has 
developed a remote connection link for PC 
keyboards and screens, which , according 
to the vendor, improves security and sim
plifies the layout oflarger commercia l and 
industrial LANs . 

Designed as a plug-in card , the Key
board and VDU Remoter enables PC pro
cessor units to be rack-mounted in a 
secure, central place. Keyboards and vdus 
are linked to the cpus over optical fiber, 
keeping network cabling to a minimum. 
Prices start at $ 1,760. PILKINGTON COM
MUNICATION SYSTEMS LTD. Kinmel Park, 
Bodelwyddan, Rhyl, Clwyd LL l 8 5TY, 
Wales , (44-745) 58-4500. Circle 213 
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INTERNATIONAL 
INNOVATIONS 

PRODU CTS & TRENDS 

Workstations 
In line with its strategy lo become Eu
rope's number two workstation supplier, 
Nokia Data Ltd. has announced the Alfa
skop ws386, a new 80386-based PC-work
station system. The ws386 provides 
high-speed 20MHz processing and is de
signed for use in either standalone, LAN, 
or integrated corporate systems. It fea
tures Microsoft's OS/2 support to run 
OS/2-based programs when they become 
available, and also runs multiple DOS ap
plications under MS/Windows/386. A full 
graphics-based multitasking windowing 
system is provided by Microsoft 's Win
dows Presentation Manager. Communi
cations capabilities include Nokia's 
System 61 LAN range, and the company's 

Alfaskop A9 l workstation environment. 
About $7,500 buys 2MB RAM, a VGA color 
graphics screen, 40MB hard disk, 102-key 
keyboard, MS-DOS 3.3 , Microsoft Windows 
386, cables, and a stand. 

For the ergonomically minded, the 
company has also announced a new flat 
gas plasma monitor with a high-resolu
tion, low-emissions display. Fully EGA
compatible, the Model 1010 has a 
resolution of720 x 350 pixels , with a large 
active display area of 245mm x l 79mm. 
Nokia says the display's extremely low ra
diation levels minimize health risks, and 
its low magnetic field reduces the build
up of dirt. NOKIA DATA SYSTEMS AB, S-163 
98 Stockholm, Sweden (46-8) 793-
7000. Circle 214 

Performance Software 
CMA Software A/S, a Danish company spe
cializing in IBM data center operations and 
systems programming, has designed a 
new software package to improve IBM sys
tems performance and productivity in TSO 
environments. 

Called CMA-TSOPLUS, it frees the user 
from many of the delays and systems over
heads inherent in TSO. The package 
comes with a variety of TSO enhance
ments. For example, TSO LINK allows users 

lo call a program without explicit refer
ence to the library, and TSOCLEAR allows 
users to switch automatically from line 
mode to full-s creen mode. CMA-TSOPLUS 
runs on MVS/ XA systems (SP 2 .1 and SP 2 .2) 
where TSO/E releases 2, 3, and 4 are in
stalled. CMA SOHWARE A/S, Marielundvej 
46B, DK-2730 Herlev, Copenhagen, Den
mark, (45-2) 91-88-33. Circle215 

Software Engineering 
As part of its open systems strategy, 1x
dorf Computer has introduced a comput
er-aided software engmeermg (CASE) 
framework to help users of its Unix-based 
Targon systems increase their software 
development and maintenance produc
tivity. 

Called NCAPE (the Nixdorf Computer
Aided Project Environment), it is a devel
opment environment that allows users to 
integrate third-party software tools. 
NCAPE's functions are accessed through a 
windows user interface and include sys
tems analysis , design and maintenance, 
project management, and execution . 
NCAPE consists of three front-end CASE 
tools-a Delta-based program develop
ment system, a Docusys documentation 
system, and a database-stored project and 
product library. NIXDORF COMPUTER AG, 
Furstenallee 7, 4 790 Paderborn, West 
Germany (49-5251) 150. Circle 216 

Smalll\fainframes 
Groupe Bull has announced its new DPS 
7000/15 and DPS 7000/35 systems, tar
geted at small- to medium-size compa
nies , and departmental organizations. 
Designed for use as departmental produc
tion machines running transaction-based 
applications, the systems use the Oracle 
relational database and the TDS transac
tional software program. Bull says they 
can be run as departmental machines in an 
all-Gcos environment or with IBM 
machines. 

A DPS 7000/ 15 with 8MB of main memo
ry, IGB of magnetic disk storage, a stream
er-type l ,600bpi magnetic tape drive, 
15-terminal support, and an integnted 
CNP 7 telecommunications processor 
costs around $125,000. 

A DPS 7000/35 with the same main 
memory and mag tape drive, 2GB of mag
netic disk storage, 40-terminal support, 
and a CNP processor with eight telecom 
lines sells for around $250,000. GROUPE 
BULL, 121 Ave. de Malakoff, 75764 Paris 
Cedex 16, France, (33- 1) 45-02-90-
90. Circle217 
Prices are quoted when available. 
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I NEW PRODUCTS 

SYSTEMS 

Compaq and NEC 
Debut Four New Laptops 
Portability. light weight. keyboards 
are stressed in key announcements. 

BY ERIC BRAND 

F irst it was Santa Claus and his depart
ment store sittings. Then it was health 

clubs and their thigh-toning regimens. 
Now comes the latest wave to make laps 
chic: laptop computing. Currently hoping 
to ride that wave are two industry heavy
hitters . Compaq Computer Corp. has in
troduced the SL T /286 laptop, a slim, 
lightweight portable with power, says its 
maker. NEC Home Electronics Inc. has it
self unveiled three new laptops-the 
modular ProSpeed 386 and 286 and the 
UltraLite, a four-pounder. 

Based on the l 2MHz 80C286 chip, the 
Compaq SL T /286 comes in 40MB or 20MB 
fixed disk drive models, with an access 
time of 29msec, according to Compaq. 
Most important, it weighs 14 pounds and 
measures 4 inches high by 13 \12 inches 
wide by 81/2 inches deep. Other features 
on the battery-powered machine include 
what Compaq says is the industry's first 

NEC PROSPEED 386: Modular in design with 
desk expansion capabilities. 

liquid crystal, supertwist VGA display with 
eight shades of gray in the resolution; and 
an 82-key removable keyboard with I 0 I 
key functionality. 

Driven by the NEC V-30 processor run
ning at 9.83MHz, NEC's UltraLite features 
a main memory of640KB RAM , a fu ll-sized, 
industry-standard keyboard , built-in DOS 
Manager and Lap-Link software, and an 

COMPAQSLT/286: A slim lightweight. 
laptop. 

internal 2,400-baud modem. The back-lit 
screen measures 9Y2 inches, and mass 
storage comes in the form of lMB or 2MB 
silicon hard disk. 

EC says its 80386-based ProSpeed 386 
is a modular system, and points to what it 
calls a Docking Station, which allows the 
user to plug and unplug the computer to 
"a customized array of desktop expansion 
and peripheral capabilities." The Pro
Speed 286, based on the 80286, also of
fers expansion capabilities through 
internal expansion slots for system RAM, 
communications, and other functions . 
Both models use NEC's proprietary screen 
display, with a back-lit, black-and-white 
image of640-by-400 pixels. 

Available now, the Compaq SLT/286 
Model 40 and Model 20 come complete 
with prices of $5,999 and $5,399, respec
tively. The NEC UltraLite, available this 
month , is priced al $2,999. The ProSpeed 
386 has been selling for the last month for 
$7 ,699; the 286 will start selling next 
month at $4,999. COMPAQ COMPUTER 
CORP. , Houston. Circle 269 

NEC HOME ELECTRONICS INC., Wood 
Dale, Ill. Circle 270 

Superminis and OS Are 
New from Harris 
T esting the waters in the relational data
base management sys tems market, Harris 
Corp. has announced three enhanced 
models of its Harris HCX family, including 
a departmental system. Called the Harris 
HCX-2000 Series, the systems include the 
HCX-2500, 2550, and 2900, and run the 
vendor's enhanced CX/UX Unix operating 
system. 

CX/UX is a dual-universe OS that pro
vides both AT&T Unix System V and 
Berkeley extensions. It incorporates real
time features, says Harris ; for example, 
the CX/UX process manager gives the sys
tem administrator control over task exe
cution through priority task scheduling 
and memory-resident tasks. A user
friendly interface called the Directory 
Shell is provided by American Manage
ment Sys tems and is window based. The 
HCX-2000 Series features an intelligent 
communications processor board that in
terfaces to Harris 's 1/0 subsystem, the 
Harris VME, an enhanced version of the in
dustry-standard VMEbus. 

The entry-level 2500 departmental sys
tem performs at 5MIPS and accommodates 
up to 64MB of physical memory and 64 di
rectly connected interactive users . Up to 
128 users are supported with the addition 
of a local area network. Prices range from 
$99,000 to $ 130,000. 

The 2550, a more powerful departmen
tal system, provides 8M IPS, up to 64MB of 
memory, and 64 interactive users. With 
the addition of a LAN, it will support up to 
256 users. Prices range from $ 149,000 to 
$ 180,000. 

The 2900 midrange system works at 
8MIPS, has up to 128MB of memory, and 
can accommodate up to 5 12 users. Prices 
range from $ 165,000 to $250,000. All 
members of the HCX-2000 Series are avail
able immediately. HARRIS CORP., Fort Lau
derdale, Fla. Circle 271 
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I NEW PRODUCTS 

LN03 Plus Emulation 
For Smart Writer Printer 
QMS Inc. has introduced a new Smart
Writer 150 laser printer that supports 
LN03 , LN03 Plus (AKA Tektronix 4014), 
and Hewlett-Packard LaserJet + emula
tions . The SmartWriter 150 uses a 15 
page-per-minute Ricoh 4150 print engine 
and has a 15,000-page monthly duty cycle. 
Features include dual 250-sheet paper 
bins, facedown paper output for a total of 
500 sheets, and flexible paper support for 
letter, legal, A4 , and half-letter sizes , ac
cording to QMS. 

The vendor-designed internal control
ler is based on a 6800mpu operating at 
16MHz and comes with 2.5MB of RAM and 
lMB of RO ·I, which is used for emulations 
and the 19 resident fonts. The printer has 
dual Centronics parallel and RS232 inter
faces for " plug-and-play" compatibility to 
most systems, says Q!\1S , and can be at
tached to an Ethernet TCP/ IP network via 
the QMS PrintLink controller. Available in 
January, the Smart Writer 150 carries a list 
price of $6,995. Q!\1S INC ., Mobile, 
Ala . Circle 272 

2GB Tape Subsystem 
for IBM Mainframes 
The 6860 Tape Subsystem is a high-densi
ty cartridge tape backup subsystem for the 
IBM System/38, 4300, and 9370 proces
sors. The unit permits the storage of 
2.3GB of data on a single 8mm tape car
tridge, which , according to its manufac
turer, reduces the time and costs 
associated with backing up data on stan
dard , low-density tape reels. 

The 6860 uses helical scan technology. 
Instead of a tape moving across a fixed re
cording head as in reel recording, record
ing heads are mounted on a drum that ro
tates at high speed as the tape is passed by. 
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Data is recorded at an angle, allowing a 
track length that, according to its maker, 
IPL Systems Inc. , is nearly 10 times longer 
than the width of the tape. 

IPL claims it has designed the 6860 to be 
combined with its 6820 reel-to-reel tape 
drive to offer an integrated storage sub
system capable of performing a full range 
of storage applications on a variety of me
dia. A total of seven cartridge tape drives 
can be driven by a single controller, says 
IPL, giving users the ability to back up the 
equivalent of over 84 tape reels in one ses
sion . The price of a basic IPL 6860 Car
tridge Tape Subsystem, which goes on 
sale this month, is $18,895. IPL SYSTEMS 
INC., Waltham, Mass. Circle 273 

SOFTWARE 

Desktop Mapping 
Language and Software 
A desktop mapping programming lan
guage and a new release of mapping soft
ware are the latest products from Map Info 
Corp . The programming language, Map
Code, allows users to create customized 
desktop mapping applications with the 
company's mapping package. Similar in 
structure to C, MapCode allows the cre
ation of applications that combine graphic 
and textual databases, says its vendor. 

Version 3.0 of Maplnfo includes many 
new tools to make visual management of 
data more productive, according to the 
company. That includes , of course, the ca
pability to run specialized applications 
created in MapCode. Other capabilities 
are whole world mapping, distance/area 
calculations, point analysis , on-screen 
scales , zoom layering, and multiple out
put per page. 

Both run on the IBM PC with 640KB RAM , 
hard disk drive, and graphics capability. 
Maplnfo 3.0 costs $750, and MapCode is 
$395. MAPINFO CORP., Troy, 
N.Y. Circle 274 

VM Software Upgrade 
Supports VM/XA SPI 
VMCenter II , VM Software lnc.'s systems 
software for IBM 's VM environment, is now 
in Release 2.0. According to the vendor, 
the new release simplifies installation, 
maintenance, administration , and sys
tems upgrade. 

Administrator functions have been con
solidated onto one screen, enabling the 
system programmer to more easily install 
and upgrade components, add cpu IDs, 
load help files, and determine the status of 
individual components . 

VMCenter II also includes support for 
the VM/XA SP 1 environment, allowing cus
tomer sites running VM/XA SP 1 to benefit 
from the same functionality currently en
joyed uder VM/ SP and VM/ HPO environ
ments. It' s available right now for $25,000 
to $88,000 , depending on machine size 
and configuration. VM SOFTWARE INC., 
Res ton, Va. Circle 275 

Statistical Analysis 
Package for Micros 
The maker of SPSS/ PC + V3.0 says the new 
package brings more sophisticated , yet 
easy-to-use statistical analysis procedures 
to the microcomputer. Running on the 
IBM XT, AT, and PS/2 , the package does not 
require a key diskette to operate, unlike its 
predecessors. 

New data management facilities include 
the abi lity to process data files containing 
up to 500 variables; a file transposition fa
ci lity that allows users to reorganize data 
to fit their analys is needs; and a facility 
that automatically recodes the values of 
variables into consecutive integers. 

New statistical procedures include an 
exploratory data analysis procedure that 
produces a variety of univariate statistics; 
a ranking procedure; a nonlinear progres
sion procedure; and a log-linear proce
dure . Additional microcomputer hard
ware and software that is now supported 
by the new package include Token Ring, 
Novell , and 3Com local area networks; 
dBase IV, Symphony 2.0 , and Multi
plan 4.0; and version 4.0 of PC-DOS or MS
DOS. 

Applications include survey analysis, 
market research and product testing, per
sonnel evaluation, decision support, 
health care analysis , and statistical quality 
control. Requiring 5 I 2KB of RAM , a hard 
disk, and PC-DOS or MS-DOS 2.0 or higher, 
SPSS/ PC + V3.0 carries a price of$795. SPSS 
INC. , Chicago. Circle 276 
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The New 
Thody 
3000NL 

The Tandy 3000 NL is the right 
choice for your growing business. From 
the outset, you'll have an Intel® 80286-
based system clocked at 10 MHz. You'll 
have the performance to manage pro
ductivity applications more effectively 
under MS-DOS®, and the potential for 
multitasking under MS® OS/2. 

Now take on tomorrow: outfit the 
3000 NL with a second 3 1/z" drive, and 
you still have room for two front-pane l 
5 1/4 11 drives-floppy or hard disk, tape 
or disk cartridge. Custom configure your 
system using seven expansion slots. Add 
an 80287 math coprocessor. Expand the 
memory to up to 16MB. 

TA.NOY- -

And with the 10 MHz bus design, the 
3000 NL can transfer data across a net
work at high speeds. Our 3Com® work
group lets your people and PCs work 
together, so your entire office can share 
information and route messages
electronically. And with IRMALAN™, 
up to 32 people in your workgroup can 
access your company's IBM® mainframe 
computer. We can provide the work
group solution to meet your needs. 

Radio Shack Computer Centers offer 
the most comprehensive range of sup
port services in the industry to maxi
mize your investment. The bottom line? 
We work hard for your business. 

Tandy Computers: Because there is no better value.™ 
Intel /Reg . TM Intel Corp. MS-DOS and MS/Reg. TM Microsoft Corp. 
3Com/Reg. TM 3Com Corp. IRMALAN /TM Digital Communications 
Associates, Inc . 
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Affordable 286 
power and 

remarkable 
• expansion . 

The new-generation Tandy 3000 NL. 
From the best-sell ing family of PC 
Compatibles made in America. 

• I 
Send me a 1989 

RSC-20 computer catalog. 
Mail to: Radio Shack, Dept. 89·A-681 

300 One Tandy Center, Fort Worth, TX 76102 

Company _________ _ 

Address _________ _ 

City _______ State __ 

ZIP ____ Phone ___ __ _ 

• I 
I 
I 
I 
I 

ltad1elhaeK 
COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 



The ambitious curiosi(y 
of the increasingly 
well-educated young 
Europeans will change 
the world. 

Knou·ing the.facts today 1l'ill determine 
the direction of European de1•elopment.Jar into r/1e next ce11tu1:'1· 

• 



~ Alfaskop 386. 
~- For the European Generation. 
H 

'd 

.. 

For th e business professional, 
it is the opportunil.!J to access and process the facts 

ll'ith a speed that can 't be overestimated. 
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You know that 386 in the 
computer world means the 
same as a 3.8 litre en gine in 
a 2.0 litre auto world . 

You are a European bu si
n ess professional who has 
outgrown the standard PCs 
and is looking for the super
ior processing power and 
speed that on ly a 386 work
station can provide. 

AJfaskop TT/ 386 and 
Alfaskop WS/ 386 are two 
new Scandinavian entries in 
th e turbo class. Both of them 
super-fa st PCs and powerful 
workstations in Local Area 
Network s. 

AJfaskop workstations. 
Buil t by Europeans for Euro
pean s. 

NOKIA CATA~ 
Nokia Data is a Scandinavian 

information technology g roup specializing 
in business computers, workstations and 

networl.-s for tl1e European business 
communil.!J. With more than 600.000 

u·orkstations already installed 
we rank among the biggest 

suppliers in Europe. 



I NEWPRODUCTS 

On-Line Reference for 
Microsoft Programmers 
Microsoft Corp. is offering the Microsoft 
Programmer's Library, a CD-ROM tool that 
it says makes 20,000 pages of reference 
materials and sample code available on
line to programmers. The Programmer's 
Library comprises 48 books and technical 
manuals on Microsoft operating systems 
and languages, ranging from quick refer
ence to detailed discussions . It is indexed 
and cross-referenced, and access can be 
gained to all material from inside the us
er's text editor or word processor and 
copied directly into programs or docu
ments without rekeying, according to Mi
crosoft. References are grouped into nine 
categories: MS OS/2, Windows, MS-DOS , C, 
BASIC, Macro Assembler, Pascal, FOR
TRAN, and Hardware. 

Requirements are an IBM PC, XT, AT, or 
PS/ 2, with 640KB running DOS 3. 1, 3.2, or 
3.3; and a CD-ROM disk drive with MS-DOS 
CD-ROM extensions. A hard disk is recom
mended, but two double-sided fl oppy 
drives are adequate. The price is $395 
through Dec. 31; contact Microsoft for the 
price thereafter. MICROSOFT CORP. , Red
mond, Wash. Circle 277 

COMMUNICATIONS 

End-User OSI Software 
Touch Communications Inc. has intro
duced Touch OSI, a family of end-user 
networking products for the Open Sys
tems Interconnection (OSI), and Touch 
OSI QuickStart Plus, a bundled training, 
product, and installation package for use 
with the Touch OSI family. 

Touch OSI supports the Apple Macin
tosh, IBM PC, and Digital Equipment Corp. 
VAX/VMS computers. According to the 
vendor, Touch OSI interoperates with oth
er vendors ' implementations ofTechnical 
Office Protocol (TOP) 3.0, Government 
OSI Profile (GOSIP), and Manufacturing 
Automation Protocol (MAP) 3.0. Other 
features include allowing users to store 
fi les on remote servers and access them 
transparently using native commands and 
operations; the redirecting of standard 
print requests to remote network printers; 
and the redirecting of serial communica
tions to remote hosts, allowing existing 
DOS and Mac terminal emulation applica
tions , as well as other serial communica
tions applications, to run across an 
Ethernet network. 

QuickStart Plus includes a VMS server 
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package wi th a five-user license and any 
two-client combinations of DOS and/or 
Mac, and the necessary Ethernet network 
controller hardware. The three-day train
ing, for up to 10 users, covers network in
stallation and use of a Touch OSI network 
in addition to a Touch OSI Network man
ager course, a Network User course, and 
an "Introduction to OSI" course. 

Touch OS I Macintosh runs $395 for the 
software only, $940 bundled with network 
controller hardware. Touch OSI DOS is 
priced at $395 alone, and $1,340 bundled. 
And Touch OSI VMS starts at $3,000 for a 
five-user license. QuickStart Plus goes for 
$7,495, including 30 days of telephone 
support. TOUCH COMMUNICATIONS INC., 
Scotts Valley, Cali f. Circle 278 

Microwave System for 
Token Ring LANs 
A new microwave system from Microwave 
Networks Inc. (MNI) is available for IEEE 
802.5 Token Ring LAN applications . The 
Micro et Token Ring Radio interfaces di
rectly to the 4Mbps token ring network, 
according to MN!, to provide all the net
work advantages of LAN microwave links. 

MN! says this link, operating at either 
l 5GHz or 23GHz, can connect computer 
terminals to wiring concentrators or ter
minal to terminal when traditional cabling 
is either impractical or not possible. At the 
full network speed of 4Mbps, the Micro
Net Token Ring Radio can extend all LANs 
that use the IEEE 802.5 Token Passing 
Ring Access Method, according to the 
vendor. Available now, it is priced from 
$10,700. MICROWAVE NETWORKS INC., 
Houston. Circle 279 

Add-In Board Links 
PC and Fax 
A new PC-to-fax product allows user to si
mul taneously send and receive multiple 
faxes or high-speed fil e transfers . The 
GammaFax Communications Profession
al (CP) from GammaLink Synchronous 
Communications is an add-in board de
signed for multiline use: as many as eight 
GammaFax CP cards may be installed in a 
single PC, says the company. 

The CP has an on-board 801 88 proces
sor and 256KB of RAM , expandable to 
5 I 2KB, and requires 65KB of the host PC's 
RAM. Its internal fax modem transmits 
data at 9,600bps. The communications 
software supplied with the CP includes a 
queue manager for scheduling unattend
ed fax transmissions. Designed for use 
with an IBM PC, it is priced at $ 1,095. 
GAMMALINK, Palo Alto. Circle 281 

Rancho Technology Inc., Rancho Cu
camonga, Calif., has unveiled three new 
hard disk installation kits for Unix 
System V users. An IBM AT version with 
16-bit SCSI host adapter, software, and ca
bles is $245 . An XT/AT version with 8-bit 
adapter is $160, but with a built-in floppy 
controller on the host adapter board, it 's 
$2 15. Circle 218 

Control Data Corp., Minneapolis, has 
introduced fo ur low-cost, high-perfor
mance models of its Cyber 910 work
station. At I OMIPS and 9MFLOPS, graphics 
performance is 85,000 3-D vectors per 
second and 5,900 gouraud-shaded poly
gons per second. Prices range from 
$ 19,990 to $34,990. Circle 219 

BOS National Inc., Dallas , has made an 
expanded version of the BOS COBOL 
Programming Software available. 
Version 6.1, with standard COBOL con
structs and a screen formatter, is priced at 
$ 1,500 for single-user applications and 
$3,000 fo r multiuser. Circle 220 

Encore Computer Corp., Marlbor
ough, Mass. , has announced MAXuser, a 
menu-driven user interface and appli
cations platform for its Multimax paral
lel processing systems line. For $7,500, it 
will give you quick access to applications 
running under Encore's version of 
Unix. Circle 221 

VIA Information Systems Corp., 
Princeton, J., has enhanced its VIA/DRE 
DBMS for PC LANs and WANs. The 
VIA/Host Data Base Server costs $3,500, 
and the VIA/COOL (C-based Object-Ori
ented Language) faci lity costs $ 1,395; to
gether, they' re $4,500. Circle 222 

Advanced Computer Communica
tions, Santa Barbara, Cali f. , has given IBM 
MYS users a new software package that can 
access non-IBM applications w it h 
full-screen ASCII terminal emula
tion . It 's available immediately at 
$ 13,000. The vendor also sells a new high
s peed interface that connects IBM 
MVS and VM hosts to Ethernet 
LANs; also available immediately, it sell s 
for $ 19,000 . Circle 223 
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· One of the :most i.Inportant reasons 
for buying our new LaserJet IID printer 

is on the other side of this page . 
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One of the Inost iinportant reasons 
for buying our ne-w LaserJet IID printer 

is on the other side of this page. 

The latest member of the HP 
LaserJet printer family prints on 
both sides of the paper. But 
that's just the icing on the cake. 

© 1988 Hewlett-Packard Company PE l2807 

The LaserJet IID printer is full 
of new ideas for making paper
handling easier and more 
efficient. 

An envelope feeder accessory, 
for one. Instead of having to feed 
envelopes manually, our new 
printer does it automatically. 

You wanted more paper trays. 
So the LaserJet IID printer 
has two of them, each with a 
200-sheet capacity. Give us more 
fonts, you said. And LaserJet 

Circle 56 on Reader Card 

Series II compatibility. Done! 
So now you have a choice of 

two HP LaserJet printers. Both 
with that superb quality for 
text and graphics you've come 
to expect from Hewlett-Packard. 

All good reasons to call 1-800-
752-0900, Ext. 297A for the 
name of your nearest dealer. 

Ff,O'I HEWLETT 
~a PACKARD 
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I INFORMATION ECONOMICS 

Sector Performance Update: 
Spotlight on Industry 

Good news dominates reports from three industria l sectors: electronics. industrial . and metals. 

I n the electronics sector, growth in 
l 988 was the best since l 984. Renewed 

equipment in ves tment by business , in
creased opportunities for exports, and the 
upward momentum of the business cycle 
propelled electronics industry growth this 
year. T o keep pace with the influx of new 
orders, electronic manufacturers have ex
panded their output levels about 8% so 
far in l 988. Electronics sales climbed al
most 11 % through July compared with 
the same period las t year. Shipments are 
forecast to to tal $258 billion this year, 
compared with $21 2 billion in l 984. 

For many companies , thi s rebound has 
meant a return to increased profitability. 
For IS in the electronics secto r, the news 
po tentially translates into more dollars 
fo r staff and equipment. During 1988, the 
electronic and electrical machinery indus
try invested roughly $ 18.2 billion in new 
plants and equipment, which represents a 
l 9% hike over the spending ra te in 1987. 

The industrial machinery and automo
tive sector is also doing well . Nonelectri
cal machinery sales were up about 16% 
compared with 1987. This increase en
compasses facto ry shipments of general 
industrial, fa rm, and construction 

BY MADELINE FRANCHI 

machinery. 
A big boost is the booming export mar

ket. In order to increase capacity to meet 
the demand , machinery makers invested 
roughly $ 15 billion this year in new plants 
and manufac turing equipment. 

The domestic auto industry is benefi t
ing from less import competition due to 
the weaker dollar. In the fi rst seven 
months of the year, domes tic auto sales 
rose 8% above sales fo r the same period 
las t year. Sales of light trucks continue to 
boom. Th rough July of this year, sales of 
class I and class II trucks were 9.6% high
er than a year ago . At this pace, year-end 
sales are expected to advance 8.6% to 
nearly 4.7 million units, making 1988 the 
fifth consecutive year of record-breaking 
growth in truck sales. 

However, don' t look for the auto manu
fac turers to put any extra dollars into their 
equipment budgets ri ght now. T hey spent 
billions in 1984 and 1985, so growth in 
their capi tal spendin g will be squeezed fo r 
some time to come. The industry's expen
di tures fo r new plants and equipment are 
expected to shrink about 5% in 1988 com
pared to a year ago. 

Metal products are also rebounding. In-

dustrial production o f fabri ca ted metal 
products expanded 10% from August 
1987 to August l 988, and more ga ins are 
expected. The combined fo rces of a de
clining U.S. dollar and strong fo reign 
economies produced a strong demand for 
U.S. capital goods, including forgings, 
stampings, and structural me tal products. 

Capacity utiliza tion in this industry hit 
84 .4% in August, the hig·hest monthly 
rate since O ctober l 979. Metal manufac
turers are now inves ting in new plants and 
equipment to keep th eir fac to ries and in
fo rmation process ing needs running 
smoo thly. If spending continues as ex
pected, this industry will have sunk about 
$4 .4 billion into capital stock this year. 

Once each quarter, Information Economics will 
report on the health of various U. S. economic sec
tors. Future issues will cover the action in food 
and beverage, pharmaceuticals, petroleum and 
petrochemicals, process industries, retail, utib:
ties, banking, insurance, health care, transporta
tion, andgovemment. 
i'Vlore economic information can be obtained Ji-om 
Cahners Economics Department, 275 Washing
ton St., Newton, MA 02 158, ( 617) 964-
3 030 . 

Industrial Production Index Economic Spotlight Tidbits 
The sharp updraft in production is coming to an end: 

1 989 numbers may approach late-'87 levels. 
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YEARS 

Source: Federal Reserve Board and Cahners Economics 

Gauge your industry's hea lth by following these 
economic ind icators (in $ bill ions). 

Electronics* 

Shipments 
Average capacity utilization 
Plant/Equip. spend ing 

Nonelectronic machinery** 

Shipments 
Average capacity utilization 
Plant/ Equip. spending 

Motor vehicles 

Auto shipments (millions/ un its) 
Average capacity utilizat ion 
Plant/ Equip. spend ing 

Fabricated Metals 

Shipments 
Average capacity utilizat ion 
Plant/Equip. spend ing 

Actual 
198 7 

$23 5 
75.4 % 

$16.6 

$156 
74.5 % 

$13.9 

7.1 
79.2 % 

$11 .9 

$135 
78.2 % 
$4.0 

Forecast 
1988 

$258 
77 .4% 

$ 18.2 

$ 18 0 
8 0.0 % 

$ 15.0 

7.6 
80.3 % 

$1 1.3 

$144 
83.1% 
$4.4 

"Includes computers and office eqwpment. tv and radio. communications equipment. 
electronic components. and scientific and eng1neenng instruments 
•" Excludes computer and office equipment shipments 
Source: Commerce Dept., Federal Reserve. Motor Vehicle M frs. Assn .. Cahners Econ. 
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FACTORY NEW! 
FIRST QUALITY! 

LEATHER ATTACHE 
WITH PORTFOLIO 

A Great 2-in-1 Buy! Enter the business 
world in style with this distinctive pair! Both 
the Attache and Portfolio are crafted of rich, 
durable bonded leather in burgundy. Now 
take advantage of our special negotiations 
w ith a manufacturer to offer this fine pair at a 
LOW liquidation price. Buy NOW! 

Two Pieces to Take Care of Business! 
ATTACHE CASE has double-layered end 
straps for rough, everyday wear. 

• Luxurious Suede-Like Lining. 
• Two 3-Digit Combination Locks. 
• Two Large Expandable Pockets, Plus 

Three Srrd ller Pockets Inside. 
• Measure!nents: 12V2' H x 173/a" W x 35/a " D. 

TRl-FOLIJ PORTFOLIO is 9V. " H x 
12V2 'W. 
• Opens to 223/.i" Long. 
• Tablet Holder, Plus Two Inside Pockets. 
• Nests Neatly Inside the Attache. 

Compare At .. .... ... 5139.95 
ATTACHE CASE $39 
~!!::~~T:~~I~ .... 

Item H-4043-7037-922 
S/H: $6.50/set 

Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 

Toll-Free: 1-800-328-0609 ------------SEND TO: I 
B:J~O Authorized Liquidator I 
1405 Xenium Lane N/Minneapolis, MN 55441 -4494 
Send _ Attache Case/Portfolio Set(s) Item H-4043-7037-922 1 
at $39 per set, plus $6.50 per set for shipping, handling . • 
(MN residents add 6% sales tax. VA residents add 4.5% 
sales tax. Sorry, no C.O.D.s) I 
O My c heck or money order is enclosed. (No delays in 

processing o rders paid by check.) I 
PLEASE I I IG ~ 
CHECK: 0 ~ 0 --- 0 ' . D~ I 
Acct. No. ___ . Exp_L__ I 
PLEASE PRINT CLEARLY I 

I 
Address--------- Apt.# __ I 
City ________ State ----- I 

I 
ZIP Phone I 

LSign Here J 
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I OPINION 

The Viral Age 
The creation of computer viruses may 
prove to be the signature crime of our era , 
like kidnapping in the 1930s, highway 
robbery in the eighteenth century, or 
bootlegging in the 1920s. After years of 
attention from the computer press, the 
ARPANET virus has put computer viruses 
into the media mainstream. Now you can 
watch vapid anchorpersons mispro
nounce computer terminology and mis
understand computer technology at 
almost any hour of the day or night. The 
current viral attack has even produced a 
star of sorts- a lanky, Jimmy Stewart-type 
perpetrator with a shy smile who is proba
bly now fielding offers for the miniseries 
rights to his story. 

What none of the mass-j ournalism sto
ries have seemed to notice is how large a 
role was played by " scale" in the ARPANET 

incident. Had not young Robert T. Morris 
Jr. made an error of scale, specifying a 
wrong number of cycles to determine its 
growth , it 's likely his hack might never 
have been discovered. (A programmer 
friend with whom I was discussing the case 
said , " I tell you, that C code is so hard to 
debug!") John M. McAfee, chairman of 
the Computer Virus Industry Association, 
told the New York Times, "There have been 
800 large and small [viral] incidents in the 
last eight months." If, as I suspect, this is 
only the visible tip of the iceberg, then er
ror-free viruses are probably a lot more 
prevalent in today's compu ter systems 
than people are willing to admit, doing ev
erything from skimming cash to poison
ing databanks, in small-scale increments, 
unnoticeable to most, or all , users. 
(Young Morris's crime didn't pay off in 
cash but in power. Granted it was the pow
er to disrupt, but power it was.) 

All this suggests auention to another 
item that has been discussed in the com
puter press for eas ily as long as have virus
es: questions about security and Unix. 
What effect will publicity about the 
ARPANET vi rus have on the Un ix market? 

But I think back to an article I wrote 
nearly 15 years ago about how easily any 
networked computer system could be in
vaded, and realize that while Unix may 
have its own security shortcomings , the 
problem isn't system specific. It is , in
stead , like other crimes that somehow 
come to define the eras in which they oc
cur, almost inevitable-growing naturally 
from a technology or behavioral climate. 
Highway robbery was a natural concom i
tant of a technological breakthrough
highways passable in most weathers-as 
great for its time as are networked com-

puters today. And a miniseries about the 
young Morris 's exploits may be as inevita
ble as were the vas tly popular poems that 
celebrated the highwaymen of the past. 

-Parker Hodges, Managing Editor 

The Fairy-Tale of 
Fortress Europe 
Once upon a time, across the ocean and 
far away in a land called Europe, were 
many countries who suddenly wanted to 
be friends. For at least a millennium 
they 'd been spending their time devastat
ing each o ther's cities and killing each oth
er 's citizens. But now they were all very 
sorry and thought they would be better off 
working together. 

So they met in a large gray and glass cas
tle in Brussels and decided that on the last 
day of 1992 they would all become one big 
happy family , trading courtesies , goods , 
and services freely among each o th er. To 
make it happen , they decided to call on the 
special magic of technology, which let ev
eryone trade with each other easily. 

After a while, though, some of them got 
worried. A lot of the best and cheapest 
magic seemed to come from distant and 
strange countries. " What if," asked the 
worried, " the promised land turns out to 
be a place where the milk and honey have 
to be imported from somewhere else?" 

The solution, some decided, was a new 
fortress . Built out of trade penalties , soft 
sanctions , ramparts of import duties, and 
bureaucratic procrastination , the fortress 
was supposed to protect the new group of 
friends from the greedy fo rces of the West 
and the mysterious hordes in the East. 

Well, as in many fa iry tales , this turned 
out to be an awesomely stupid thing to do. 
As any self-respecting toad knows, for
tresses invite siege, and, besides , this one 
was built on very shaky foundations. A lot 
of the European countries and industries 
depended on outside money, products , 
and technological magic to build the thing 
in the first place. 

The cornerstone of a free market was 
undermined by the ironic need to create 
more trade barriers surrounding Europe. 
And finally, it wasn't the way that things in 
fairyland were going. The free global mar
ket was what everybody else was working 
on. 

So the fortress became less like a for
tress and more like a prison . Lots of peo
ple lost international trading partners. 
And lo ts of local technology magicians 
went out ofbusiness after all the reprisals. 

Nobody li ved happily ever after. 
-Paul Tate, International Editor 
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OUR IEWPRlmRSMAKE EVEN 
BAD WRITING LOOI GOOD . 

CHAPTER ONE 

HOUR IS MIDNIGHT 
THE BLACKEST 

beast what with 
not a night fit for man or . 

It was starting to rain 
ink and it 

. as black as h 
t he skY being n't bad enoug 

AS if things were 
like cats and dogs. the waY up to the toP 

ad to climb all . 
Jeffrey Whipple h . boots so new their 

in his snakeskin 
Of Bald Eagle hill d · n 

he once lease i 
h ·m of a car 

smell reminded i things out because 
. ona just to check 

flagstaff, Ariz tten through that 
a message had go 

earlier in the daY t so he was 
. to be trouble this nigh 

there was going . ed up the dust 
h dry wind whiPP 

· us as t e go 
feeling om1no . 'f he should go on or 

t and wondering i 
around his fee d a twig crack 

hen suddenly, he near 
back to camp w ht he did but as he turned he 

d h i m or thoug f the 
behin the black bleakness o 
··~- •+ cP.P. anything except 

We're sorry that our new 24-wire Pinwriter" P5200 and P5300 printers can't do much for the 
quality of your writing. But they can certainly do wonders for the way it looks. The secret is the 
ribbon. Other dot matrix printers only use a fabric ribbon. Our Pinwriters print with both a fab
ric and a letter-quality, multi-strike film ribbon-the same kind used on executive typewriters. 

The NEC Pinwriters can also enhance your writing in other ways. They have seven resident 
type styles. Plus four more are available on plug-in font cards. Which means you can express 
your thoughts with just the right typeface. You can also get an inexpensive, user-installed color 
option. And if graphics are part of your story, these Pinwriters produce the highest resolution 
of any printer you can buy. 

Call NEC Information Systems at 1-800-343-4418 to see 
how much better our new Pinwriter P5200 and the wider 

P5300 can make your writing look. 
Whether you're a budding 

Hemingway, or a 
Hemingway & Company. 

NEC PRINIBRS.lHEYONLY STOP 
WHENYOUWANTlHEMTO. 

NEC 
NEC Information Systems, Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA 01719. 
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Cahners Publishing Company 
A Division of Reed Publishing USA 

Specialized Business Magazines for Building & Conslruct1on. 
Manufacturing, Foodservice & Lodging, Electronics & Computers, 
Interior Design, Printing. Publishing, Industrial Research & 
Technology, Health Care. and Entertainment. Specialized 
Consumer Magazines: American Baby and Modern Bnde. 

I PLANNER 

DECEMBER 
Joint meeting, Knauer DB2 User 
Group and the Data Administration 
Management Assoc. (DAMA) 
Dec. 8, New York, N.Y. Contact Linda 
Garcia-Rose, Knauer Consulting Inc., 
220 Fifth Ave., 6th fl oor, New York, NY 
1001 4, (212) 684-0110; Fax (2 12) 545-
0433. 

International Conference on Com
puter Vision 
Dec. 12- 15, Tarpon Springs, Fla. Contact 
Ruzena Bajcsy, Computer & Information 
Science Dept. , University of Pennsylva
nia, 200 S. 33rd St. , Philadelphia, PA 
19104-6389, (2 15) 898-6222. 

4th Aerospace Computer Security 
Conference 
Dec. 12- 16, Orlando, Fla . Contact Mar
shall Abrams , 1820 Dolley Madison Blvd ., 
McLean, VA 22 102, (703) 883-6938 . 

EDI Systems Conference 
Dec. 13- 14, Washington , D.C. Contact 
TDCC/EDIA, l 101l7th St. N.W. , Suite 
712, Washington , DC 20036-4 775, (202) 
293-55 14 . 

International Computer Science 
Conference '88 
Dec. 19-21 , Hong Kon g. Contact Dr. Kam 
Wing Ng, Dept. of Computer Science, 
T he Chinese Univ. of Hong Kong, Shatin, 

.T., Hong Kong, (852)-0-695-2724. 

JANUARY 
Supercomputing Solutions '89 
J an. 17- 19, New York. Contact David]. 
Small , Exhibition Marketing & Manage
ment Co. Inc., 8300 Greensboro Dr. , 
Sui te 1110, McLean, VA22 102, (703) 
893-4545 . 

Optical Disk Systems Conference 
J an. 23-25 , Phoenix . Contact Rebecca 
Pesko, CAP In ternational Inc., l Long
water Circle, orwell , MA 02061 , (617) 
982-9500; Fax (6 17) 878-6650. 

MECOM'89 
J an. 23-26, Manama, Bahrain. Contact 
Gerald G. Kallman, Kallman Associates, 5 
Maple Ct., Ridgewood , NJ 07450-443 1, 
(20 l ) 652-7070; Fax (20 I) 652-3898. 

Management Issues for Chief Infor
mation Officers 
J an. 24-25 , New York. Con tact Amy 
Wayte, Frost & Sullivan Inc., I 06 Fulton 
St., New York, NY 10038, (2 12) 233- 1080. 
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Twice Each Month 
DATAMATION's Career 

Opportunities Section 
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 



Don't accept " no w ay, nohow" answers when it comes to your 
Digital Equipment system. The DEC computing know-how you 
must have is at DEXPO East 89. Test the latest VAX*, Mi
croVAX* , and PDP-11 *enhancements. Evaluate over 10,000 
products for mu lti -vendor DEC systems. Compare new tech
nologies from 250 suppl iers . 
Explore The Apple-Digital Integration Center . It fea tures lead
ing edge solutions from Apple and dozens of Apple- Digital de
velopers. Concurrent conference sess ions explore Apple-Digi
tal issues and trends. Develop strateg ies for the successful 
integration of VAX architecture into business envi ronments. 
DEXPO's "Corporate VAX" Conference features 50 practi ca l 
sessions o n all aspects of VAX management. Plus, build skill s 
and productivity at Technical and Training Seminars provided 

by ERi Training. Save time and 

Expo® E 89 moneybydoing it all at one 

t 
show . Call for FREE V.l.P. 

a S 
tickets to the show (each 
a $20 value). Plus, you' ll 

get a FREE Preview of 1 00 

The Complete DEC* Computing Expos it10n & onference products on exhibit and a 
complete Conference & Semi 
nar schedule. O rga nized by 

Expoconsu I I ntern ati ona I, Inc. 
3 lnd€pendence W ay, Princeton, 
N.J. 08540 

Passenger Ship Terminal ·New York City· February 8-10, 1989 
{48th - 55th Streets at 1 l th A ve .J 

DEXPO Hotline: 800-87-DEXPO 
·Registered trademark of D1g1tal Equipment Corpora11on 

Circle 60 on Reader Card 
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Career Opportunities 

CRTRMl=ITICN 
Call today for informat ion: 

East Coast: Janet 0. Penn (201) 228-8610 
West Coast: Mary Beth West (213) 826-5818 
Nat ional: Roberta Renard (201) 228-8602 

EDP 

We have been retained by our client to recruit the following 
EDP Professionals who possess a BS/BA in Physical 
Science, Computer Science, Engineering, Mathematics 
or Business Administration. Additional requirements 
include 3 + years experience in one of the following: 

STORAGE MANAGEMENT ANALYST 
• DASO 3380 support 

•Tape management uti lizing CA-1 

• ICF catalog support 

• DFHSM 

COMPUTER FACILITIES PLANNER 
• Mechanical/electrical drawings 

• Hardware layouts and planning 

• Capacity configuration 

• Calculation of electrical requi rements 

DATA BASE ANALYST 
• DBD and PSB control block gens 

• Data base design 

• Data backup/recovery 

• OUTSTANDING COMPENSATION 
• NO RESUME REQUIRED 

•OVERSEAS OPPORTUNITIES AVAILABLE 

To apply CALL OUR 24 HOUR/7 DAYS PER WEEK 
TOLL-FREE NUMBER LISTED BELOW, or send resume 
to: RES, R-77, 7676 Hillmont, Suite 290, Houston, Texas 
77040. 

CALL 1-800-872-7022, EXT. R-77 
TODAY OR ANYTIME 

REC RU ITMENT E NHA NCEMENT SERVICES. I NC. 

SOFTWARE PROFESSIONALS 

Management Science America , Inc. is looking for 
experienced individuals who are interested in providing 
post-sales technical support to our customers. This sup
port includes installation assistance, customer educa
tion and on-site consulting support services. If you have 
a solid track record working in an IBM mainframe 
environment and seek a competitive salary and benefit 
package (to include relocation assistance), this oppor
tunity may be right for you . 

Technical Support Representative 
• Three to four years ' experience in an IBM mainframe 

(MYS or VSE) environment, ]CL, IBM utilities and 
COBOL. 

• Understanding of CICS or IMS/DC concepts. 
• Assembler programming and dump reading a plus. 
• Understanding of DB2 and SQL a plus. 
• Strong communication skills. Willingness to travel 

(60 % or more) . 

We are the recognized leader in the development , 
marketing and support of business applications soft
ware. Our products are used by over 7, 500 businesses 
worldwide. We have recently announced our future 
software direction which will be fully compliant with 
IBM 's Systems Application Architecture (SAA). This 
direction will keep MSA on the leading edge of software 
technology. MSA continues as the leader in the main
frame software industry. If you are interested in joining 
the leader, immediate openings exist in our Chicago, 
New York , and Atlanta offices. To arrange a local inter
view , send a resume in confidence to : 

_ _ _ _ C. Ross Rich , III 

~5:= S! Recruiter 
.£5.::S.5. Management Science America, Inc. -·--C-- 2905 Butterfield Road 

The Software ompany Oak Brook, IL 60521 

Principals Only - Equal Opportunity Employer .\l/F/11/ \' 
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Colorado 

R E S P E 
Springs 

C I 
and 

A L I S T 
Atlanta 

s 

Excellence from 
Two Locations 
At Digital , we' re not only committed to 
designing and manufacturing the highest 
quality products, we're dedicated to 
providing product support and service
long after sale. This philosophy is the 
cornerstone of our success. 

The Colorado Springs and Atlanta Cus
tomer Support Centers are two of the 
most sophisticated and technologically 
advanced operations in the world. The 
CSC professionals provide continuous 
"seamless support" using Digital 's vir
tually limitless resources in maintaining 
all of Digital 's products and systems. 

If you ' re a proven performer with superb 
communication skills who thrives in a 
customer support setting , you can be 
part of a CSC team which provides the 
maximum in system availability and 
user productivity. Digital takes pride in 
accomplish ing this by providing its cus
tomers with access to technical experts, 
advisory databases and preventive main
tenance techniques. 

Ideal candidates for positions in either 
location will have a degree in Computer 
Science or the equivalent , and 2 or 

more years experience as a systems 
manager or a strong background in a 
senior level support role in the follow 
ing disciplines : 

• VAX/VMS* 
• ULTRIX* /UNIX®*• 
• DECnet,* VAX and /or DECnet RSX* 
• Ethernet Technology 
• Terminal Servers 
• LANs 
• WANS 
• ALL-IN-1 * 
• WPS-PLUS* (Atlanta only) 

For Colorado Springs opportunities , 
please send resume to Barbara Cusack, 
Dept. 1201 8807, Digital Equipment 
Corporation , 305 Rockrimmon Blvd ., 
South , Colorado Springs, CO 80919 . 

For Atlanta opportunities, please send 
resume to Wanda Morrison , Dept. 1201 
8807, Digital Equipment Corporation , 
360 Interstate North Parkway, Atlanta , 
GA 30339. 

We are an affirmative action employer. 

•Trademarks of Digital Equipmem Corporation 
•• UNIX® is a registered trademark of AT&T Bell 

Laboratories 

Digital has it now. 

~D~DDmD'" 

DID YOU KNOW ... 

Twice Each Month DATAMATION's Career Opportunities 
Section Brings You the Latest in Current Job 

Opportunities in the MIS Market.Where you can Reach 
Software Engineers, Systems Integrators, 

Data Processing Managers, and 
Programmers/ Analysts. 
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CENTERS FOR DISEASE CONTROL 
ATLANTA, GA 

The US Centers for Disease Control is seeking software 
engineers and programmers with database experience. 
We are developing very large-scale scientific and 
administrative systems on our IBM 3090-class machine. 
Our goal is a seamless, integrated environment. 

If you would enjoy working in a stimulating environment 
in an institution with an international reputation for 
excellence and a commitment to public service , and 
have demonstated skills in a DBMS/4GL (ADABAS/ 
Natural/Predict preferred, SAS a plus), please send 
your CV and a letter describing your skills and interests: 

Chief, Information Systems Branch, IRMO, II 
CDC, 1600 Clifton Road, Atlanta, GA 30333 

SOFTWARE 11 ~ 
ENGINEERS/ . l 6 POSITIONS J 
PROGRAMMERS $23-50,000 

An equal opportuni ty employer 
CDC has a smoke-free work env i ronment 

If you are an IBM Assembler or 
SABRETALK programmer. we 
can. We can talk about PARS 
Service (Programmed Airline 
Reservation System), our 

~b~~~cy.We~~;,°{!fkn~ebdout 
how two of the country 's most 
successful airlines merged 
their computerized reservat ion 
systems to form PARS Service ... 

and how PARS recently joined with GEMINI system of Canada to form the largest multi
hosted CRS system in the world . Then we can talk about how a job with us can take you 
places, professionally and personally. 

PARS SERVICE provides state-of-the-art computerized reservation service to TWA, North
west , Air Canada and Canadian Airlines. We also develop and improve products for the 
travel agency industry. 

Take off in your career and enjoy worldwide travel privileges on both airlines. We have com
prehensive benefits , including: 

• Compet itive salaries • Hiring bonus 
• Professlonal/technlcal tra ining • Non-contributory health lnsun1nce 
• Eyewear program • Relocatlon expenses 

We're situated in the charming City of Fountains - Kansas City - one of the most livable 
spots in America, ranked 18th in per capita income and 12th in educational achievement . 

Curious? Let us tell you more about who PARS Service is, and how we can offer you a world 
of opportunities. Send your resume to : 

Staffing Department 
PARS Service Partnenih lp 
P.O. Box 20007 

\<."a'!i~~::f~~iA~g s41gs 

Equal Opportunity Employer rHE '"''O"MArtO"' SY'SrfM 
THA r S "A"' S r H E WO ,, LD 
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CTG has the power 
to take you into tomorrow's 

technology 
A global consulting, systems integration and 
professional services finn, Computer Task Group 
has the power to take systems professionals to 
new technical levels. 

With over sixty offices in the U.S., Canada, the 
United Kingdom, and Europe, CTG works with 
industry leaders. In fact, 85% of the Fortune 100 
companies are our clients. As a result, our three 
thousand consultants develop solutions in leading 
edge hardware and software environments. 

CTG professionals have hands-on experience in 
systems integration, expert systems, CASE tools 
and relational databases. We offer the right 
people excellent assignments, extensive 
educational opportunities, highly competitive 
compensation, comprehensive benefits and a 
stock purchase plan . 

If you're the right person - with a strong 
background in advanced systems development -
join Computer Task Group on the road to 
tomorrow. Call or send your resume to: 
Computer Task Group, Office of 
Recruitment, 800 Delaware Avenue, Buffalo, 
NY 14209, 1-800-752-6284. Equal Opportunity 
Employer. 

a career that touches tomorrow 
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