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For • * users, the most 
cost effective,"no-compromise:' 

SMD disc controller 
Maximize your system's cost performance factor with the full capability . 

DC-233 Disc Drive Controller. Its unique master-slave bit slice micro­
processor architecture provides total DEC software transparency 

with up to eight drives.Use it with the CDC 9762 80mb drive to 
emulate DEC's RM02/03 (67mb of formatted capacity per 

drive). Or-use it with the Memorex 677 Series 100/200mb 
drives.to emulate DEC's RP05/06 (up to 176mb of for­

matted capacity per drive). Or-use it with eight 
300mb drives for up to 2.1 billion bytes of for­

matted data in non-software compatible mode. 

AND THERE'S MORE 
o Embedded design fits all PDP-11's* 
o Dual drive porting 
o Optional dual unibus porting 
o Automatic NPR throttling 

. ,0 ECC fully implemented 
u. Media compatible 

SEND FOR COMPLETE INFORMATION 

CJOOHOGJ[u [D 0 GJU [,][QOu2UuD 
Division of WESPERCORP 

(714) 730-6250 - TWX 910-595-1775 
Cable WESPER 

14321 Myford Rd., Tustin, Calif. 92680 
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By Any Measure-

Performance 

Flexibility 

Graphics .. , .. 

Tile BeslBuy 
Continuous operationatupt0300lines,per. minute 
~ ,.' .,'Letter perfect printing,throug~fivecopies~ ", 

Four Slimline models from 125to'300 LPMwith 
interchangeable spares. ' 

Print anything displayed bna CRT scr~enwith125 
and 250 LPMSlimlines.' .. Outperform BrandP's 

'300 LPM modelby:60%withthe250 lp;M,SlimHne: 

Intelligence .'. Slimlines'aremibropro8e~sor smart-Program' 
, 'selection of,Jwelvefont~iricllJ9ing ,Iovver cas(3with 
'descenders througha'cholceof CPU saving 

'interfaces.'" " '"i; , 

Serviceability, A pleasure witl1 istored program diagnostics and 
, , , storedProgrammac~in~history., i' 

, Renability .i ••• Field proven' in,'thoLisands.of,installatiOns 
'," '.'" worldwide~ Slimline:headscarry a warranty that is· 

unique in the industry-:500,000,000 characters! 

Size ......... 'Slimtablet~Pdesign. ;~'Halfthesize,of BraMdP!:; 

Price .•• ' •.... An~nbelie~~bl~ $2695forthe300 LPM: mOdelin' 
OEM' quantities. Compare, that to Brand P ~nd T 
and C and DPandalJ the others! ' , 
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Booth 
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From the graphics leader. 

"M . anagentent 
is greatly intproved 

use of graphics:' 

MUon Bank has long been 
respected for its analyses and 
presentation of financial and 

economic conditions. Reports, once 
composed with ordinary columnar 
printouts, are now being improved with 
multi-color, instantly meaningful . 

, graphs ... thanks to Tektronix Graphics. 

Deborah Rejniak 
Assistant Economist 

Mellon Bank 
Pittsburgh, Pennsylvania 

B usiness indicators such as money 
supply, interest rates and GNP are 

perfect subjects for graphic presentation. 
Mellon Bank is now able to visually 
interpret this data as well as expand its 
coverage of important issues. 

"We discovered a whole new medium 
of communication," says assistant econo­
mist Deborah Rejniak, "with the addition 
of automated graphics." 

A year and a half ago, Mellon installed 
a Tektronix 4662 Interactive Digital Plotter. 
lied to an interactive graphics program 
and to economic data bases through a 
major computer services organization, the 
4662 draws precise plots of from one 
to eight colors, on paper or mylar, to 
highlight reports and information for 
management meetings. 



inforlDation 
with our expanded 

"The plots are extremely well 
received and generate interest from. 
all areas of the bank," says Rejniak . 

. As an input device, Mellon 
recently added the Tektronix 
4025, an easy-to-
use graphics and 
alphanumerics terminal 
with exceptional editing, 
forms ruling and buffering 
capabilities. "There's no 
question that it has increased our 
turnaround;' says Rejniak. "It's 
very efficient for experimenting with 
variables and seeing the effects before 
committing a graph to the plotter." 

As the world's computer graphics 
leader, Tektronix can assemble a complete 
graphics package, including easy but 
versatile software that's suitable for your 
financial analysis. No one else comes close 
to our broad line of graphics capabilities, 
including fast field service and a worldwide 
reputation for product reliability. For more 
detailed information, call your local 
Tektronix sales office or our automatic 
answering service at 1-800-547-1512 
(in Oregon, 644-9051 collect). 

In addition to its small plot­
ters, Tektronix also offers 

quiet, compact, reliable hard 
copy units that produce 

sharp, binder-size copies of 
on-screen graphic displays 

at the push of a button. 

Tektronix, Inc. 
Information Display Division 

P.O. Box 1700 
Beaverton, OR 97075 

Tektronix International, Inc. 
European Marketing Centre 

Post Box 827 
1180 AV Amstelveen 

The Netherlands 

COMMITTED TO EXCELLENCE 
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. Louad. 
For its 
UT-52 

emulation. 
And more. 

New, a series of VT-52 emulator 
terminals available in both ASCII 
and APLIASCIl versions, with either 
one or four full pages of display 
memory ... and all totally compatible 
with DEC software. Providing you 
windowing, programmable function 
keys, functional support for word 
processing and data entry/retrieval 
applications, business graphics, 
multiple character sets, multiple 1/0 
ports (e.g. printer port), and more. 
And at a price that begins at $1330 in 
OE,M quantities. 

HDB 
l,nl!Ll.n"n):;lnJ 

I. O~· ~~'6'~: ·~O I _ ,_ ~ _~ ,r):';, ~ 
'-';:"V A.."~ (;;:.~ ~ ::::::-. li~:-v-\ 
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3700 Market Street Philadelphia, PA 19104 
215-382-5000 

Now, a new sales office In California. 

Boston - (617) 444-8132: New York City Area -
Infocon (201) 624-1372: New York State - Naco 
Electronics: Syracuse (315) 699-2651, Rochester 

(716) 223-4490: Delaware - Infocon: 
(302) 239-2942: Washington, DC - International 
Systems Marketing: (301) 986-0773: Canada­

CAlL Systems: Toronto (416) 782-1151, 
Allcom Data Ltd.: Ottawa (613) 226-2340,Montreal 
(514) 288-8784: Swltzerland-Mitek AG:016622 52 
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TWENTY YEARS AGO/TEN YEARS AGO 

LOOKING 
BACK 

MARCH/APRIL 1960 
Some data and followups on items from the 
March! April 1960 issue: 
• Membership in the Los Angeles chapter 
of the ACM hit a record high in March with a 
head count of900, said Don Madden, presi­
dent of the Los Angeles chapter . 
• Sandy Lanzarotta, corporate affairs man­
ager, Xerox, revealed the facts behind a 
rumor concerning IBM and the Winter 
Olympics. According to the rumor, IBM 

sponsored the Winter Olympics, and of 
course this was not true. It was the first time 
a computer company had offered its ser­
vices to the Olympic events. IBM digitized 
the results of the competition, sent them to a 
central bank, and then to newscasters who 
repeated "Results just in from IBM • . . ." 
Wherever the cameras focused on the 
Squaw Valley, Calif., Olympic game 
grounds, one read the name IBM. 

• Minneapolis-Honeywell disclosed it had 
a backlog (worth approximately $35 million 
on its Honeywell 800 unit. 
• The fastest computer memory was an­
nounced by Telemeter Magnetics Inc. 
(TMI). Its engineers developed a one-micro­
. second memory, available to users and 
manufacturers in April 1961. An experi­
mental, 64-word capacity model existed, 
and work on larger models was in progress. 
• Digital Equipment Corp~ was honored by 
having its president, Kenneth H. Olsen, 
chosen as a "Young Electrical Engineer of 
1959. " The award was bestowed upon 
Olsen by Eta Kappa Nu, a national electri­
cal engineering honor society, at a testi­
monial dinner in February 1960. 
• National Cash Register Co. announced 
that sometime during 1960 it would be 
opening dp centers in New York, Dayton, 
and Los Angeles for use by firms as small as 
neighborhood retail stores. This idea has 
since blossomed into a total of 69 centers 
(25 in the U.S. and 44 internationally), and 
it looks as though the upward trend will con­
tinue through the '80s. These numbers were 
provided by B.L. Trippett, editorial ser­
vices manager, from NCR'S annual report. 

APRIL 1970 
The Editor's Readout in April 1970 warned 
the computer industry to start tightening its 
purse strings. It stated, "While economic 
theorists debate whether we're facing a 
recession, a slowdown or a minirecession, 
it's fairly clear that in certain segments of 
the industry, at least, the computer band­
wagon is slowing perceptibly. " 

National defense, aerospace firms, 
and most user industries were reducing their 
edp spending-in short, expansion had be­
come a dirty word. 

Edp managers, accustomed order­
ing all the latest developments to cope with 
constantly increasing workloads, were af­
fected by the cutbacks. These people were 
simply not used to calculating their ex­
penses down to the last penny. But it had to 
be done in all areas. Mentioned in Readout 
were "luxury terminals" in use only an 
hour or two a day, cutting back on the num­
beroftapes, deciding how many were really 
necessary, plug-plug-compatible peripher­
als, tall-pack disks rather than several six­
packs, etc. 

The editorial also broached the sub­
ject of measuring and evaluating the perfor­
mance of employees, not only that of 
hardware and software. With reduced man­
power, budgets, and workload, it was recog­
nized as difficult to "hold on to those bright 
people interested in innovative work, a pre­
cious resource likely to drift off at the first 
sign of cutbacks in advanced projects. " 

The column ended with a warning, 
and some clues as to the direction most 
beneficial for managers to take: "The edp 
manager who can survive the current slow­
down, keep vigor in an organization that 
isn't expanding any more, will win impor­
tant brownie points with management . . . 
and pave the way for future advancement 
and success. Growing up isn't all bad." 

Unfortunately, most companies did 
not heed the warning, and the following 
year brought the expected recession to the 
computer industry. 

-Deborah Sojka 



121 IFIr'nHnnll:ln with features 
easy_ 

ntelrfac~est serial and parallel, NEC.Goingafter 
the perfect prinfilr.' 

~1~ 
NEe Information Systems, Inc 

Head Office: 5 Militia Drive, Lexington. MA02173, (617) 862-31 
Eastern Office: 36 Washington Street. Wellesley, MA 02181, (617) 431-11 
Central Office: 3400 South Dixie Drive, Dayton, OH 45439, (513) 294·62 

West Coast Office: 8939 S. Sepulveda Blvd., Los Angeles, CA 90045 (213) 670·73 
Southern Office: 2945 Flowers Road South. Atlanta. GA 30341, (404) 458·7C 
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A Lasting Relationship. 
Intel and Information Resource Management, 

your family of solutions. 
A lasting relationship is exactly 

what you'll find in Intel's new family 
of Information Resource Manage, 
ment products. Combining the very 
best of proven products with Intel's 
newest innovations in both hardware 
and software, it's a family which 
brings an integrated data dictionary, 
powerful data base management, co' 

ordinated data communications, 
distributed data base facilities, 

and incredibly efficient data 
base hardware. 

Integrated Data 
Dictionary: IDD. 

Heading up the family 
is Intel's Integrated 

Data Dictionary, 
IDD. An 

indispensable 
tool for effective 

data administration, 
IDD helps you 

streamline and control 
your environment. 

Multiple languages. For designers Data Base Hardware: DBH. 
and programmers, there's PLEX, Bringing synergism between hard, 
Intel's Programming Language Exten- ware and software technologies into 
sion to COBOL, PL/1, FORTRAN 
and Assembler. And for end users 
Intel provides QUEST, an easy,to, 
use (but powerful) English,like 
language. ' 

Multiple data structures. SYSTEM 
2000/S0 DBMS indexing and direct 
access keys provide fast access to re, 
lational, hierarchical, and network 
data structures. 

Multiple operating systems and main, 
frames. SYSTEM 2000/S0 DBMS 
runs on IBM, CDC, Univac, and 
IBM,compatible mainframes. And 
Intel was first with a DBMS for 
IBM's new 4300 series. 

Data Communications: DC. 
Supporting your need for high vol, 

ume, on, line production processing 
are Intel's communications exten, 
sions to the leading TP monitors, 
including CICS. 

our Information Resource Manage, 
ment product family is the 
FAST,3S05 Data Base Assist Pro, 
cessor. With the FAST,3S05 Data 
Base Assist Processor, SYSTEM 
2000/S0 DBMS transaction 
throughput capacity can be improved 
by as mucl1- as 100 percent and with 
a 50 percent or better reduction in 
response time. 

The Family and You. 
Our relationship wit~ you brings 

unsurpassed customer support and 
service. Live classroom training. 
Video,assisted, multimedia educa, 

,tion. Easy,to,understand documenta, 
tion. And hot,line support, to name 
a few. 

Clip this co~pon or call 512/ 
25S, 51 71 for an introduction to our 
family. 

IDD is an applications design 
aieL a documentation vehicle, . Distributed Data Base: DDB. 

in 
solluti ns. a way to enforce standards and Intel's newest addition is Multiple 

procedures, a master reference for Systems Coupling, MSC. Providing 
determining the· impact of changes communications between two or Europe: Intel Semiconductor (Nederland) B. V., Commercial 

Systems Division, Oranjestraat 1, 3441 Ax Woerden, The 
Netherlands, 31/3480-11264, Telex 47970 CSD NL. to your data. more IBM processors, including the 

Data Base Managem,ent: 
SYSTEM 2000® /80. 

Blending the finest enhancements 
from previous releases with a multi, 
tude of advanced facilities, SYSTEM 
2000®/SO DBMS is a family member 
which you, your designers, program, 
mers, data administrators, and end 
users will all appreciate. Each feature 
is designed to increase productivity 
and make your environment as flexi, 
ble as possible. 

new 4300 series, our 
MSC software lets 
you execute applica, 
tions and transactions 
in one CPU while ac, 
cessing data managed 
by SYSTEM 2000/S0 
DBMS in another. 
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r-----------------------------------
Please introduce me to Intel's new family of In' 
formation Resource Management products. 

Name __________________________ __ 

Company ______________ ~ ________ __ 
Mailing address _________ _ 
_________ State ___ Zip __ 

Return to Intel Commercial Systems Division, . 
P.O. Box 9968, Austin, Texas 78766 

~-----------------------------------





If you know anything about terminal 
printers, you probably know something 
about our LA36 DECwriter II -the largest 
selling 300 baud terminal printer ever made. 

The DECwriter II set whole new industry 
standards for reliability and performance. 

And now there's the DECwriter Iv. 
With the 

DECwriter Iv, we 
used the same 
sound thinking and 
proven features 
that made the 
DECwriter II so suc­
cessful. we 30 CPS 
throughput. Micro­
processor control. 
Switch -selectable 
110 and 300 baud 
rates, and solid 
state components 
for unmatched 
reliability. 

Butthenwe 
added a capability 

. to the DECwriter 
N that sets it apart 
from the competi­
tion even more. 

Unequalled 
flexibility in 
paper handling. 

The DECwriter 
N gives you all this flexibility because ater-
minal that can't handlE( all types of paper 
isn't just inconvenient. It's also expensive. 

For instance, some terminals restrict you 
to using 81/2" x II" paper-sideways. Which 
may be fine for some jobs, but awkward 
for others. 

Others force you to put up with the high 
. cost and short shelf life of thermal paper. 

And they can't handle multi-part forms 
at all. 

But the DECwriter N matrix impact 
terminal lets you use the right paper for 
every job. Which means no waste. Easy 
filing, too. 

In the standard LA 34 friction feed con­
figuration, you can use rolls or sheet paper 
in any width up to 141'8". 

Take a minute to snap in the tractor-feed 
option, and the DECwriter N converts to 
handle standard or custom forms up to 
four parts. 

Forms as narrow as 3". Or as wide 
as 141'8". 

All in a portable printer no bigger than 
an office typewriter. 

So why put up with all the restrictions 
you get with other terminals. Restrictions 
that cost you time and money. 

With the DECwriter Iv, one size fits all. 
For 30 day delivery, contact your 

terminals supplier or write to: 
Digital Equipment Corporation, 
Terminals Product Group, MR2-2/M67, 
One Iron Way, Marlborough, MA 01752. 
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A solution to 

information . 
management 

The Bell System knows that information management works best 
when it's people··oriented. After all, that's been the basis of our business for years. 

So our Dataspeed® 4540 data communications terminal is 
. human engineered. 

It has a display unit with a tilting screen to eliminate glare and eye 
fatigue. Plus simplified controls on the console. And you get a choice of keyboards 
with numeric cluster arrangement. 

Of course, the terminal is every inch an information management 
problem .. solver that transmits at speeds from 2400 to 9600 bps efficiently and has 
built .. in diagnostics and greater hardware flexibility. 

Its microprocessor .. based controller interconnects with up to 32 
devices. Eight of them can be printers whichcan be located up to 2000 feet away from 
the controller. Keyboard displays can be up to a mile away~ 

The Dataspeed 4540 data communications terminal. You can expect it 
to add efficiency and economy to business applications involving inquiry response, 
data entry and retrieval. 

With our knowledge, our advanced communications technology, our 
thousands of experienced information management specialists-and with service that 
is superb-we can help your business. A call to your Bell Account Executive will put 
our knowledge to work for you. 

The knowledge business 

@ 



A CHALLENGE FOR THE 19805: 

~Control your information 
or it will control you.' 

-Amnon Ben-Yehuda 
General Manager 

, NCR Micrographic Systems Division 

Are you looking for beUer ways to access system information? And, 
at the same time, enhance the value of the system to your 
organization? 

NCR has a proven ,answer. It's Micrographics, the data pro-
cessing technology that puts data in people's hands in its, 

most useful format. 
Micrographics is fast, accessible and very 
easy to use. It maximizes the value of the 
substantial investment in your system by 
making data conveniently available to every 
facility in your organization, regardless how 
small or remote. 

NCR Does It All 
NCR is uniquely a total systems company, 
the only company to provide it all: A wide 
range of computer systems; data terminals 
and communications networks; Micro­
graphics hardware, software and con­

sumables; and one of the best and largest 
service organizations in the world. With this 
total systems approach to information 
management, it's no wonder that NCR is a 
leader in Micrographics data processing. 
We're ready to build on that leadership. 

We're poised for new growth, to be an even greater force in 
Micrographics through new and enhanced user benefits. 
NCR has been helping people manage data for nearly a century. 
We can help you now. Contact us to find out how. You'll be glad to 
discover how easy it is to turn your system's problems into 
opportunities. 

Micrographic Systems Division 
NCR Corporation, Box 606 
Dayton, OH 45401 

Complete Computer Systems 
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WHERE Like the' Universe, the business world had its own 
DATA BECOMES Big Bang. At some point. in the not-too-distant . 

INFORMI"ION past, data s~arted explodIng out of every comer 
II of every offIce. 

Not bad, all that raw data. Once you got it organized, you , 
could spot trends. Anticipate problems. Look at your business' 
in a dozen different ways. 

But the· data didn't stop. Before long you had 
enough to look at your business in a hundred different ways .. 
And now -now you can hard I y see the information for the qata. 

The point where you get control is a Teletype* 
terminal, designed to give you the useful information hidden 
in all that data. 

Teletype terminals are flexible. To work the way 
your business works. And to be adapted and enhanced with 
greater capability as your business grows. . 

And Teletype terminals have a remarkable record 
of reliability. Because today's information must be as 
accurate as it is timely. 

As a member of the Bell System, we're coupling 
AT&T's communications knowledge with our own'research . 
and development. The result is an extremely advanced . 
family of terminals. 

And a company you can count on to help bring· 
order out of chaos. And information from data. 

Teletype. Where Data Becom,es Information. 

'f W " Tclelype, OJrpora I iml. 5555 Tr"'~y A ,'eJlJle:lJepl . .1141A. Skokie.IL 60077. 7eI.13;21982.2000, 
. - _ ® *,Teletype is a reJ.[istercd trademm;k and sen'ice mark of Teletype CmjxJratiOJI. . 
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The BTl 5000/ES. Single sys- I Tell me about the BTl 5000/ES: I 

tern prices start at just $29,950 for I Name _________ _ 
10 megabytes hard disk, 4 ports. Title 
BTl Systems are delivering the best I ----------
price/performance at over 2,000 Company 
installations. And the BTl 5000/ES I Address __________ _ 

willdeliverthebesteB ..... I I City State __ Zip 
for you, too. Just ~ ~ .a. I Phone 
send us the coupon, COMPUTER I BTl Com-p-u-ter-S-ys-te-m-s, -87-0 W-.-M-au-de Ave. 0 

, we'll show you how. SYSTEMS Sunnyvale, CA94086. (408)733-1122 

II you 1Manl to support 4 to 32 interactive 
users simultaneously 1Mith the best possible 
perlorlllance at the 101Mest possible cost, 
this is the computer that makes it possibl~: 
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Pcr-1S READY 
THEIR OWN OS 

NEW GEAR 
FROM HARRIS 

PRIME'S LOSS IS 
PODUSKA'S GAIN 

COMPUTERS COME 
TO THE HOME 

LOOK· AHEAD 
Amdahl's long-rumored proprietary operating sys­
tem will be unveiled some time this year, claim 
Wall Street sources. Amdahl reportedly expects 
that at least 35% of its client base would "ser­
iously consider" going to the PCM's first indepen­
dent OS if the price is attractive, the features 
competitive, and some measure o£ IBM compatibility 
is maintained. User surveys have convinced Amdahl 
execs that an OS offering -- coupled with, say, 
data base management software -- would cover. 
development costs and quickly return a profit 

And Amdahl may not be alone in the PCM rush to 
OS offerings. Magnuson, a young. company in a very 
big hurry, is also reportedly developing indepen­
dent system software. 

Harris Corp.'s Data Communications Div. expects 
to begin Beta tests in May on an interactive ter­
minal that supports IBM's SNA and SDLC protocols, 
as well as bisync. Two models will be displayed 
at the NCC in May -- the 9'200-10 and 9200-20. We 
hear the 20 can communicate concurrently with two 
or more host computers, regardless of their loca­
tion. Prices will range from $9,000 fot single 
terminal configurations up to $100,000 for 32-
terminal systems. IBM's models 3274 and 3278 are 
.limited to communications with a single host. 

Former Prime Computer vp for R&D, Bill Poduska, 
has drawn off perhaps a half~dozen of Prime's 
engineers and designers for a new Massachusetts­
based company. The new firm reportedly will offer 
sophisticated micro systems as superintelligent 
terminals. Few were shocked that several of 
Poduska's followers were on his MIT development 
team, but many were surprised when Dave Nelson, 
Prime's R&D director and former VAX architect at 
DEC, defected too. Sourges say Prime has depth to 
cover the loss, but the company was already com­
plaining about the scarcity of R&D talent. And 
Poduska is seen by some to be skimming the cream 
of Prime's engineering staff. 

One of the most comprehensive tests of a two-way 
data base service to the home will begin t~i$ , 
month in Coral·Gables, Fla. Called Viewtron, the 
service will use an interactive, two-way tv ter­
minal designed by Bell Labs and built by Western 
Electric. The terminal will operate at 1200 bps 
in full duplex mode over conv~ntional phone lines 
at 160 test homes. 
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AT LONG LAST 
FOR AMDAHL 

PREPARING FOR 
THE H BOMB 

IBM BUYING UP 
CITY PROPERTIES 

XTEN RANKS 
DWINDLE 

22 DATAMATION 

LOOK AHEAD 
, 

Sponsored by. Viewdata Corp. of America, a sub­
sidiary of Knight Ridder Newspapers Inc., the 
informatiori data base will be stored on a DEC 
VAX 11/780. The alpha mosaic screen 'display will 
include· a full range of consumer-oriented ser­
vices from local information providers. Sears 
will offer a Tel,eshop service allowing viewers'to 
select items and then pick them up at a local 
store, while Grand Union will accept grocery 
orders which will then be delivered to the home. 
An eleventh hour shopping service may include 
such features as last minute discounts for, 
flights out of Miami not yet booked full. 

Thirty of the Bell Systemte~minals wil~ be 
'rdtate~ am6ng the test homes for a period 6f s~x 
months. Color images will be displayeq in a 
20-1ine by 40-character forma~ and will includ~ 
AP news, weather, stocks, educational and qther 
information. . 

Sources tell us that Amdahl corp.; which gained a 
communications capability in its acquisition last ,,' 
month of Tran Telecommunications, will soon bri'ng ,. 
out a telecommunications product of its own". It's 
a 370X fro.nt-end processor that Amdahl has been' 
developing since it missed out in the attempt ~o 
acquire Comten. The front-end.system, however, 
will be introduced under the Tran name. 

Both Cray and CDC are reportedly preparing chal­
lenges for IBM's top-of-the-line H Series pro­
cessors. Cray, in particular, is described as 
"breathless with anticipation"as IBM pushes the 
commercial market up into the mammoth systems 
range Cray has long domihated for scientific users.' 

IBM is reportedly purchasing additional in-town, 
properties in major metropolitan cities. ,Some 
sources suggest these downtown sites will house 
IBM technical schools, offering courses to the 
public on word processing and office automation. 
Sources say it's a strategic bid to do in small 
syste~s what IBM's. suppo~t for collegiate dp did 
in its mainframe market. 

Xerox's surprise decision to move its Xten opera­
tion .from the West Coast to Long Island caused a 
lot of soul-searching among the operation's 100-
plus employees, many of whom had been recruited 
from East Coast companies. The division, which is 
researching the reallocation of microwave bands 
for transmission of radio distribution, had moved 
six months, ago from a facility in Tarzana" Calif. 
to a larger one in nearby Woodland Hills. Last 

(continued on page 61) 



Think what your programmers could do 
if your users did their own reports. 

Answer/DB, the latest Implementation System froIriInformatics, 
is the new on-line software tool for report generation. It lets non-DP 
people develop their own report requests at aterminal- in all English 
like language - with as few as four simple statements. 

That means much faster report turnaround, wider smiles from 
non-DP people in your organization, and greatly increased 
programmer productivity. 

Answer /DBhas made old-fashioned batch reporting systems 
obsolete because it's designed to handle the problems you'll be 
facing in the data base and data communications world. 
Answer/DB operates with your standard as/DOS files and IMS 
data bases. And it offers completely interactive, on-line query 
entry with syntax checking and editing capabilities for creating 
error-free report requests. . 

For more information on Answer/DB and other information 
retrieval systems, just complete the coupon. Or, call us at 
(213) 887-912l. 

r--------------------------------------------, 
Informatics Inc., 21050 Vanowen Street, Canoga Park, CA 91304 I 

Tim Corey, Product Manager : 
(213) 887-9121 Telex: 69-8473 AD-D-480 • I 

o Send me complete details on Answer/DB. informatics inc I 
Send me complete details on: I o Other Informatics report writers ® 

o Inquiry systems 
o Have a salesman call me. 

Name: ____________ Title: ________ _ 

COmpany' ____________________ _ 

Address, ____________________ _ 

City, __________ State: ______ Zip. ___ _ 

Telephone:....:(L..-_-L __ --:.. _____________ _ 

Computer Operating System: 0 DOS/VS 0 OS/VS 
TP Monitor: DIMS/DC 0 CICS/VS 0 TSO CW2·25·80 L ____________________________________________ J 

Introducing Answer/DB"by Informatics: 
. CIRCLE 18 ON READER CARD The InfonnatJOn Management Company. 



Xerox just gave us the opportunity of the century. 
And we couldn't be happier. 

We're part of X~rox. Diablo Systems, Inc. is, too. 
And they've got plans for both of us. 

Diablo will concentrate on printers. Century will 
concentrate on disk drives. Makes sense. And it means 
we now have full responsibility for sales and market­
ing of the Diablo disk drive prodllct line. 

The big winner in this exchange is you,-the customer. 
If you're a Series 30 custome~ count on us for 

eager-to-please support and a dependable source of 
supply for years to come. 

If you've evaluated the Series 44B and think it is 
as good a 5440-type drive as we think it is,. you're about 
to see us rewrite the book on enthusiastic marketing 
and conscientious support. 

And if you need spares for Series 10, 20 and 44A 
Diablo drives, we're pledged to keep you smiling, too. 

Here are the $pecific actions we're taking. 
FAST ANSWERS. The man's name is Howard 

Wing. He's our Diablo Team Captain. His phone number 
is 714/632-7500. Answers he doesn't have, he'll get. 
Fast. Think of Howard as your single point of respon­
sibility for Diablo drives from Century. 

FAST DELIVERY. We call it our Distribution 
Center. It's designed to provide off-the-shelf delivery of 
new orders, spares and critical components, such as 
spindles. We're building inventories to meet your needs. 
And even though we're months away from eliminating 
backlogs, we wouldn't put it in black and white if we 
weren't committed to it. 

SUPPORT, SUPPORT, SUPPORT. Complete 
Century Data documentation on our Diablo product line 
is available now. We're conducting Diablo-drive train­
ing seminars for our sales force. We've worked out 
details with Diablo (the company) to ensure continuing 
quality service for Diablo drives. 

In short, we're doing all we can to make Diablo 
drives from Century the drives you can't resist. We've 
sunk our teeth into this opportunity. And won't let go. 

Century Data Systems, A Xerox Company, 
1270 North Kraemer Blvd., Anaheim, CA 92806 
(714) 632-7500 

o Century Data SYx~!~'!~ 
CIRCLE 190M READER CARD' 
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APRIL 
Federal DP Expo, April 28-30, Washington, D.C. 
Update on trends,' applications, and state of the art of all facets of 
ADP. Contact Sheldon Adelson, Conference Director, 160 Speen 
St., Framingham, MA 01701, (617) 879-4502. 

Computerized Office Equipment 'Expo-Midwest 
'80, April 30-May 2, Chicago. 
Will feature latest developments in computers, word processors, 
copiers/duplicators, telephone systems, other business equipment. 
Contact Industrial and Scientific Conference Management, Inc., 
222 West Adams St., Chicago, IL 60606, (312) 263-4866. 

MAY 
Fifth Micro Expo '80, May 6-8, Paris. 
The largest microcomputer and personal computing conference in 
Europe, featuring themes relating to personal computing, new 
products, industrial applications. Contact Robert Maraziti, Sybex, 
Inc., 2344 Sixth St., Berkeley, CA 94710, (415) 848-8233. 

NCC, May 19-22, Anaheim, Calif. 
Will cover the broad areas of management, applications, science 
and technology, and social implications. Contact AFIPS, 1815 North 
Lynn St., Arlington,. VA 22209, (703) 243-4100. 

CECON, May 20-22,. Cleveland. 
The, exhIbits will display new products related to instruments, 
components, and systems. Contact Cleveland Electronics Confer­
ence, Inc., 2728 Euclid Ave., 5th Floor, Cleveland, OH' 44115, 
(216) 241-5515. 

JUNE 
Automated Business Systems Exhibition, June 3-6, 
Mexico City. 
The exhibition will be sponsored by the U. S. Department of Com­
merce. Contact AnnetteV. Napper, Industry Participation Divi­
sion, Room 6015, Office of Export Promotion, U. S. Department of 
Commerce, Washington, DC 20230, (202) 377-2952~ 

National Computer Graphics Association 
Conference, June 16-19, Washington, D.C. 
Will include tutorials in particular computer graphic fields, confer~ 
ences focusing on new developments in computer graphics, and 
vendor exhibitions .. Contact National Computer Graphics Associa­
tion, Inc., 1129-20th St., NW, Suite 512, Washington, DC 20036, 
(202) 466-5895. 

DATA COMM, June 11-19, Geneva, Switzerland. 
DATA COMM is an international forum where developments in 
microprocessors, mini/microcomputers and associated services can 
be seen, together with new equipment for data communications and 
distributed processing. Contact Industrial and Scientific Confer­
ence Management, Inc., 222 West Adams St., Chicago, IL 60606, 
(312) 263-4866. 

World Computing Services Industry Congress II, 
June 23-25, San Francisco. 
Geared toward the serious discussion of responsibilities as custo-
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dians of the international information resources. Contact ADAPSO, 
1925 Lynn St., Ailington, VA 22209, (703) 522-5055. 

Syntopicon VIII, June 23-26, Minneapolis. 
The International Word Processing Association conference will 
feature one day of conference and three days, of exhibits from all 
major vendors of text processing systems. Corit~t IWP, Maryland 
Rd., Willow Grove, PA 19090, (215) 657-3220.,-

I 

SEPTEMBER 
Integrated Systems Expo '80, September 9-11, 
Washington, D.C. 
The National Micrographics Association will feature the develop­
ment and promotion of the effective uses of micrographics, includ­
ing interfaces with' other information~processing technologies. 
Contact John Bidwell, NMA, 8719 Colesville Rd., Silver Spring, 
MD 20910, (301) 587-8202. 

Internepcon/Semiconductor International Expo, 
September 11-13, Si~gapore. 
Keyed to the specific needs of engineering, manufacturing, and 
support personnel of Southeast Asia. Contact Industrial and Scien­
tific Conference Management, Inc., 222W. Adams St., Chicago, 

.IL 60606, (312) 263-486~. 

Wescon '80, September 16-18, Anaheim, Calif. 
This convention is the largest high technology assembly held in the 
United States. Contact Robert Myers, Communications Counsel, 
Wescon, 999 N. Sepulveda Blvd., El Segundo, CA 90245, (213) 
772-2965. 

IPAD National Symposium, September 11-19, 
Denver. 
NASA and an Industry Technical Advisory Board (ITAB) to report on 
progress of the joint industry/government computer-aided design 
project called IPAD (Integrated Programs for Aerospace-Vehicle 
Design). Contact IPAD Project Office, Mail Stop 246, NASA Langley 
Research Center, Hampton, VA 23665, (804) 821-2888. 

Federal. Computer Conference, September 22-24, 
Washington. 
Cosponsored by DATAMATION. Will address the management of 
change in the 1980s for federal dp users.Tontact Ms. Lynn Green, 
P.O. Box 368, Waylan.d, MA 01778, (617) 358-5181. 

12th Annual Conference of the Society for Manage­
ment Information Systems, September 22-25, Phila­
delphia. 
The conference theme will be "MIS Management in the Emerging 
Information Age" and will examine the challenges facing the MIS 
Executive. Emphasis will be on the impact of converging technol­
ogies on the role ofthe MIS executive in the 1980s. Contact M. Rip­
pey, the Society for Management Systems Information, 111 East 
Wacker Dr., Chicago, IL 60601, (312) 644-6610. 

Compcon Fall '80, September 22-26, Washington, 
D.C. 
Theme will be Distributed Processing and Networking. Contact 
Executive Secretary, P.O. Box 639, Silver Spring, MD 20901, (301) 
439-7007. ~ 
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, :'Forthose who do not need hard disk 
,', 'capacity now, but in all probability will 
, need it inthe future,OhiQ'Scientific 
'offers the C3-A. It is'likethe C3-8 and 

, ., the C3-C in all respects but two. 48K, ' 
,RAM is standard in the C3-A, and it ' 

"offers 12 open slots. When more storage 
is neededj the C3-A is easily expandable' 

'toeither"a 23 Megabyte or 74 Megabyte 
'hard disk system. The C3-A is priced at 

, , J~ssthan $6,000. 



Why not have 
digital plotting 

capability? 
The C(3MPL0T® CPS Plotting Systems give you 

everything you need for quality digital plotting­
your choice of plotter size and speed, a micro­
processor based plotter controller and the 
software support to meet your particular plotting 
needs. 

Whatever your application, the CPS Plotting 
System makes computer graphics from your 
minicomputer easy and economical. You simply 
select the plotter speed, the plotter size afld the 
operating software you need and you have a 
digital plotting system tailored to your 
requirements. 

legistered Trademark of Houston Instrument 
S. Domestic Price Only 
legistered trademark of Data General Corporation 



PLOTTER 
The CPS System digital plotting package combines 

a plotter, controller, and software ... ready to operate 
from your minicomputer. 

With the CPS System you can be assured of the 
right speed, resolution and plot size by selecting the 
plotter that's suited for your application. 

Each plotter features rugged construction, easy paper 
loading and storage, English or metric step sizes and a 
unique chart drive and high speed pen drive stepper motor 
for eight vector movement. 

Plotter speeds range from 300 to 400 steps per second 
with step sizes from 0.001" to 0.01" (.0025 cm to .025 cm). 
Paper widths from 11" to 42" (27.9 cm to 106.6 cm) are 
available. Prices start as low as $4445. * 

CONTROLLER 
The plotter controller utilizes a microprocessor to 

provide automatic detection and correction of trans­
mission errors, local generation of alphanumeric charac­
ters, circular buffer memory, and line~segment generation. 
The host computer software is designed for maximum 1/0 
code compression, using the controllers compact com­
mand'structure. 

The controller attaches easily to any EIA RS-232 
interface and operates with a wide variety of modems not 
requiring line control protocol, as well as all terminals 
that accept and transmit ASCII code using asynchronous 
data format. It features 1024 byte memory, operation 
capabilities to 4800 baud (CPS-11 and CPS-8 systems), 

. programmable resolution, firmware character generation, 
and 14 special centered marker symbols (in addition to a 
standard character set). 

SOFTWARE 
A complete library of software packages is available, 

compatible with the following operating systems with 
Fortran capability; 
PDP-11 
RT-11 
RSX-11M 
RSTS/E 

Nova/Eclipse 
ROOS 
AOS 

CIRCLE NUMBER 21 FOR LITERATURE. 

Hp·1000 
RTE-3 
RTE-4 

For descriptive literature on our CPS Plotting 
Systems call toll free (outside Texas) 1-800-531-5205. 

For information on software support request bulletin 
#SW 903. 

Software is als'o available for most other minicomputers. 
For a complete listing of available software support or 
information on HI plotters contact: 

[[u@(lnGJ[~Q~[]7J I 
_ DIVISION OF SAUSCH&LDMS@ 

D rro !Eru' [j (!l) [TaU G ml' u' 
"the graphics - recorder company" 

ONE HOUSTON SQUARE 
(512) 837·2820 

AUSTIN. TEXAS 78753 
TWX 910·874·2022 

CIRCLE NUMBER 22 TO HAVE A REPRESENTATIVE CALL. EUROPEAN OFFICE Rochesterlaan 6 8240 Gistel Belgium 
Phone 059/277445 Telex Bausch 81399 
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.' INTRODUCING .. 
MiniCOmll'-ter. TOTAE. 

The DBMSthClt 
shatters the IIIyths. 

For companies building minicomputer based 
systems, there's a fresh opportunity to design and 
implement integrated information systems right from 
the start. 

But while the benefitS of DBMS are well known, 
myths about its relevance on minicomputers may be 
leading you toward another kind of solution that's , 
more cumbersome~and more costly. Achoice that 
could eventually paint you into a corner. 

So the first step in building your minicomputer 
based system is to tear down the myths about DBMS. 
Myths that have been shattered by Cincom's 
Minicomputer TOTAL. 

IVtyth#1. DBMS is for mainframes, not 
millicomputers~ , 

While DBMS did grow up with mainfrarpes, it is 
rapidly becoming the data management standard for 
today's commercial minicomputer appIications.'That's 
because the complexity of the data management 
problem bears little relationship to the size of the 
processor. And for your sophisticated applications, 
only Minicomputer TOTAL provides the power and 
flexibility you need for today~and as you grow. 

~yth #2. Data base management systems for 
minicomputers require too much overhead. 
, This may be true of other DBMS's, but not TOTAL. 

Minicomputer TOTAL has the lowest overhead' ' 
requirements of any DBMS in the industry, making it 
the most efficient system ,available. Its powerful 
design minimizes 1/0, memory requirements, and disk 
space, which gives you the benefits of a DBMS-while 
reducing your hardware costs. 

Myth #3. There is no proy~nMinicomputer DBMS. 
Operating successfully afrnore than 1200 

minicomputer installations worldwide, 
Minicomputer TOTAL has been proven in use. 
Introduced in 1977, it has been refined 
and perfected to become the most 
widely used minicomputer data base 
management system available. 

The TOTAL approach. 
Minicomputer TOTAL's blend of power, performance, 

and efficiency is what makes TOTAL so unique. 
With TOTAL's powerful data structuring capabilities, 

you can choosehlerarchical,network, or multi-keyed 
access. This flexibility enables you to build the' 
simplest to the moSt sophisticated information 
system. And that's important to your evolving nee~s. , 
, TOTAL's flexibiiity and power also means it is, easier 
to learn and use than any other Minicomputer DBMS. 
Database design and application programming can be 
mastered after only two days of technical training. The 
result: faster implementation and higher productivity. 

In addition,' TOTAL is the most pOrtable 
minicomputer DBMS. Only TOTAL offers h()tizontal 
data base portability across 18 different ' , 
minicomputers while providing vertical compat~bility 
to Series 80 TOTAL in the mainframe environment. 
This unique benefit allows you tQ (1) develop4~:;;k:"\"J~>, 
applicatioris centrally and distribute themto'iis~rs-"~'~':""~~ 
with different target minicomputers, ~n(n2) lata solid' 
foundation Tor distributed data base.': \; > : . ' , 

Minicomputer TOTAL's unique combination ()f 
power, efficiency, ease~of':'use, and portability enables \ 
you to build the flexible informa~io'n system you need. 
So if you're building a minicomputer based information 
system, you can't afford to overlook TOTAL. 

(fyou're presently working with or considering ... 
DIGITAL PDP-11 or VAX, HONEYWELL Level 6, 
IBM System/3 or 34, 'PRIME 150 through 750, ' 
PERKIN-ELMER(lnterdata) 7/32, 8/32 or 3200 Series 
... you can use TOTAL now.,,' , 

To see first hand if Minicomputer " 
~ TOTAL is the, solution to your specific 
application design requirements: 
Call Our Minicomputer Products 
Hotline 513/661.;.6000 

Reserve a seat at one of 11 seminars to 
be held in: major, cities during April, 

May and June, or for immediate action­
Ask for Max Biller. 

OEM's ask for Harold Daniels. 

Cincom Systems, Inc. 
Minicomputer Products Division 

2300 Montana Avenue, Cincinnati, Ohio 45211 
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I • i It wouldn't take much of a fire But a Diebold Data-Safe can help I 

• 
near your computer room to raise protect input ... and your tomor- I 
room temperature to 150 0 or rows. It's been tested and has 

.• relative humidity to 85%. Both been listed with Underwriters' I 
I are critical figures, however, Laboratories' for its ability to I 
I because at either paint, magnetic shield essential media from de- I 
I media can be damaged or de- structive temperature and hu- I 
• strayed. Without "input", you midity ... Unlisted containers are I 
I can't have "output". untested. I 
I Protect your tomorrows. Check I 
• into a Diebold Data-Safe today. I 
I 
I 

• • I 
I 

• • i 
I 

• I 

DIEBOLD" 
INC 0 R P 0 RAT E 0 
CANTON, OHIO 44711 

Security Specialists Since 1859 
216-489-4047 

, . . 
~. . 
~.--~---~--~-~-~--------------_# CIRCLE 173 ON READER CARD 

Prime Information 
business systems. 

They'll grow as fast as 
your business. 

There are plenty of small 
business systems on the 
market. But only Prime Infor­
mation systems can grow 
from wherever you are to 
wherever you want to be. 

Unlike other systems, all 
Information systems hard­
ware and software· are 
totally compatible, s6 you 
can move from an I 500 to an 
11000 to an 15000, and, all 
your programs and data can 
move with you. 

You should also know that 
Prime Information systems 
can be queried in simple 
everyday language. And 
because our network of 
authorized Prime dealers 
offers a wide range of appli­
cation programs, you can 
get down to business right 
away. 

For more information, 
contact your nearest dealer 
in the Yellow. Pages, or call 
(617) 879-2960, ext. 4754. 
Otherwise, write the Adver­
tising DL Dept., 3. Newton 
Executive Park, Newton, MA 
02162. 

PRIME 
Computer 
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MOVE 
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GOODS. 

USE THE 
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ADVERTISING 

SECTION 

CALL FRANCIE: 
(212) 489·2200 



STILL SQUEEZING 
Re: "Squeezing.More From Dp" (Jan., 
p. 121), Mr. Bearley describes a nonproce­
dural implementation focused primarily, if 
not exclusively, on the advantages of such 
an implementation. As an economic 
pragmatist interested in nonprocedural lan­
guages, I would like to mention an impor­
tant disadvantage of nonprocedural 
systems. The resultant object code generat­
ed by a nonprocedural language processor 
will likely require some real memory or 
cause higher swapping ratios than the object 
code generated by a procedural language 
processor. 

However, this disadvantage is not 
one which would preclude utilization of a 
nonprocedural language. This comment is 
to point outthat a nonprocedural implemen­
tation does have certain negative aspects 
which must be considered in a trade-off 
decision. 

Certainly, the personnel costs at­
tributed to software development can be re­
duced (or not significantly increased) via a 
nonprocedural implementation. However, 
a projected decrease in hardware costs may 
not occur, since increased computing re­
sources would be a very possible and logical 
consequence. 

APT APL 

DOHN P. ADDLEMAN 

Infodata Systems, Inc. 
Falls Church, Virginia 

Re: "Advanced Commercial Applications 
in the '80s" (Nov. 25, 1979, p. 104), the 

. articles painted a very strange picture of· 
computer programming in the '80s. All the 
articles saw the '80s as an extension of the 
'70s. Rather than taking a fresh perspective 
on computing, they all accepted the status 
quo, i.e., they accepted complexity as a 
way of life. 

Yet is there really any need for such 
complexity? For the sake of argument, I list 
below the steps toward solution. 
• Massive training and retraining of per­
sonnel 
• Increased operational system software in 
advanced applications 
• Recognition that programing is more a 
science than an art 
• Use of higher level languages 
• Use and investigation of programming 
tools 

All these steps involve trying to re-
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duce complexity, rather than examining 
whether this complexity is needed at all. A 
computer language surely has the oppor­
tunity to be far more logical and simple than 
the complexity that has arisen in the differ­
ent tongues around the world. A language is 
constituted by the fact that it has a distinc­
tive vocabulary-a set of' 'primitive ideas" 
or "basic concepts "-and a "syntax," a 
set of rules for' 'translating" the sentences 
of the language into other sentences, either 
within or outside the language. 

So why should a universal computer 
language not exist, based on these princi­
ples, and on a simple notation easily under­
standable by the computer? After all, a 
universal music language already exists. In 
fact, such a question is rhetorical. A univer­
sal computer language does exist. It is APL, 

and the use of APL in the '80s may well be 
the single most important factor contribut­
ing to the use of the computer as a tool. Yet 
there was not a single mention of APL in the 
various articles. 

The age of the computer "chauf­
feur" is over. End users and dp profession­
als alike could be using APL to program the 
computer in the '80s. Not in all cases,but in 
at least the majority of cases where the mat­
ter in hand is for management support pur­
poses, rather than operational purposes. It 
will certainly not be a case of providing 
information systems for management. 

What will be provided are raw data 
and APL functions, and management will 
then exercise their inalienable right to do 
their own processing. The technical sand pit 
provided for technicians to play in will actu­
ally start coming up with the goods. If any 
evidence is needed to support such a view of 
APL, then the growing numbers of· APL­

based microprocessors surely provide 
enough. 

It will not be surprising if it is APL 

rather than the microchip that changes busi­
ness in the '80s and provides a completely 
new perspective on business processes. 

A. CAPLIN 

Croydon, Surrey, 
England 

The article ignored the two movements that 
I believe will be the most important facts to 
happen in the data processing community in 
the coming years. These are the shift away 
from traditional procedural languages in 
professional computer programming and 

the emergence of direct computer usage.by 
non-dp technical people in financial, ac­
counting, personnel, sales; corporate,. and 
other similar business offices. 

In the '70s, we witnessed dramatic 
improvements in data processing hardware 
performance, while the ability to implement 
computerized applications remained practi­
cally unchanged. As long as batch process­
ing was the main mode of dp operations, the 
pressure to replace conventional languages 
was relatively soft. With the advent of on­
line. processing, increasing programming 
productivi~y becomes.a pressing necessity. 
With on-line, new. expertise is needed and 
programmers and managers face the prob­
lems of working tools that are. no longer 
adequate. Although the elimination of con­
ventional code is many years away, more 
and more dp implementation departments 
are adopting application development sys­
tems that greatly facilitate programming 
and eliminate the need for procedural code 
in both on-line and batch computer applica-
tions. . 

The cost of· putting a tenninal iii 
front of a person has constantly decreased in 
the most recent years and Will continue to 
drop in the immediate future·. This fact, 
combined with the increasIng awareness in 
end-user departments of computer power, is 
fostering an all-new arena of one-time anal­
ysis, reporting, and file/data base interroga­
tion applications· which are implemented by 
non-dp professional users. 

By 1986-88, I expect programs 
originally written in a traditional procedural 
language to be the smallest piece of most 
applications and occasional users to be the 
biggest users of data bases. 

GAP CLOSED 

DR. MICHAEL A. AMADIO 

Senior Market Analyst 
Informatics Inc. 

Canoga Park, California 

Re: "The Productivity Gap" (Dec., 
p. 131), as a project leader in a shop with 
too few people for many jobs (where a large 
number are maintenance), I am interested in 
ways to better manage resources. I have 
found that careful, well-documented anal­
YSIs is the best antidote for excessive main­
tenance. Sometimes, it is difficult to 
convince management that this attention- is.. 
warranted as they will not see "programs" 
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as' fast as for the projects without detailed 
analysis. 

Please continue to include more arti- ' 
cles similar to this one. I am one of many dp 
professionals who uses the hardware chosen 
by someone else. I concentrate on ensuring' 
that I have a thorough understanding of the 
application area and ensuring that the soft­
ware to be developed and maintained is cor­
rect. It, would also be very helpful if you 
include references on the articles so that 
people may learn more about the techniques, 
used. 

BARBARA ROBERTSON 
St. Regis Paper Co. 

New York, New York 

MUSIC REVIEW 
Re: Source Data, (Feb., p. 178), to our sur':' 

'prise and delight, we found a review of 
Creative Computing's recording of the First 
Philadelphia Computer Music Festival. To 
our surprise and dismay, we noted Mr. 
Froehlich neglected to mention our address, 
phone number,and price. While the review 
was not overly favorable, we would like to 
think that among your readers are a few 
"gadget worshipers" who might like to 
have this information. By the way, the price 
of the album is $6 and our address and 
phone are: P.o. 789-M, Morristown, NJ 
07960, (201) 540-0445. 

NANCY WOOD 
Creiltive Computing 

Morristown, New Jersey 

MURMURS ON BUZZ 
Re: "Buzzwords Revisited" (Jan., p. 159), 
Werner Frank announced the demise of the 
term "application generator." Specifical­
ly, he notes, "It is not clear, however, how 
this Application Generator can be moved 
toward production of complex transaction 
systems and achieve individualized results. 
The concept will probably slide into dis-

II • • " • ~, , .. t" , .. ,. ... .. .. ott . .. ~ .. .. " " 
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use." American Management Systems first 
developed an application 'generator over 
five years ago. Generation 5 is currently 
being used in over 200 applications' for 
some 80 of our clients (25 of whom have in­
stalled Generation 5 on their own comput­
ers). AMS has seen a 50%-70% decrease in 
development and niaintenance costs over 
COBOL using Generation 5. 

While we have only recently begun 
marketing this product for general lise (up 
until now, it was used by our service bureau 
and consulting staff in developing systems 
for our clients), and thus do not claim that 
the term "application generator" is fully 
accepted, we believe that it is a highly sig­
nificant concept taking an evolutionary step 
from procedural languages , and even 
parameterized langua.ges. We also note that 
IBM has beguri to use a similar term in de­
scribing some of their latest products. 
While the term application generator is 
"low profile, " it is highly likely that it will 
"still make it" as one of the major software 
development advances of the 1980s. 

JERROLD GROCHOW 
American Management Systems, Inc. 

Arlington, Virginia 

Frank's comment that' 'Problem oriented 
languages have been unsuccessful" is a 
puzzle. Each compared individually with 
procedure-oriented languages, perhaps. 
But as a group? No doubt you recall COGO, 
STRESS, and STRUDL. Are they gone? How 
about "Query by Example' '? Our own 
problem-oriented language, Table Produc­
ing Language (TPL), has been acquired by 
over 200 installations around the world and 
is now in its fifth version. 

The difficulty with assessing the ex­
tent of problem-oriented languages is that, 
by definition, each is focused on a single 
problem, usually narrowly defined, which 

© DATAMATION 

most computer users do not have. As a re­
sult, compared with the widespread appli­
cation of genenil-purpose, procedure­
oriented languages, the ratio of users to lan­
guage is no doubt much smaller in the case 
of problem-oriented languages. Taken as a 
group, we mightbe surprised at their extent. 

RUDOLPH C. MENDELSSOHN 
Assistant Commissioner 
Systems and Standards 

U.S. Dept. of Labor 
Washington, D.C. 

POINTS' OF LIGHT 
Re:' "GraSsroots, Micros, and Papal 
Visits" (Dec., p; 175), what a delight to see 
a personal touch in DATAMATION. Just 
imagine: an army of volunteers and loaned 
minicomputers to welcome John Paul, to 
mid-America. John Paul does bring out the 
best in us. Let's keep this spark alive. 

LAWRENCE V. HAMMEL 
Administrative Coordinator 

Forecasts/Monitoring 
Tri-State Regional 

Planning Commissiori 
New York, New York 

HUMOR INTACT 
Many years ,ago (circa uitknown) DATAMA­
TION printed an article discussing an input! 
output device and all of its characteristics. 
The device turned out to be a mailbox. 
Readers no doubt enjoyed reading that arti­
Cle as I enjoyed reading the "Storage Medi­
um" in the Forum section of the February 
1980 issue. It appears that along with taxes 
our humor hasn't changed either. 

LINDA C. NELsoN, Director 
Cooperative Education Program 

Skagit Valley College 
Mount Vernon, Washington 

CORRECTIONS 
Re: "The Disk Revolution" (Feb., p. 147), 
the transparerit videodisk, shown in the 
photograph is actually made of vinyl, not, 
as the caption stated, thin glass coated with 
special resin. The resin/glass description 
fits the master from which the final product ' 
is stamped. 

Re: "Planning foi-Growth" (Dec., p.184), 
on p. 184, the correct computer should ,be 

,3031 instead of3301; on p. 186, the correct 
number should be 4341, not 4351. 

Re: "Ears For The, Oem Market" (Dec., 
p.70) Pauses between words in commercial 
voice recognition systems are typically one­
tenth of one second, not ten seconds, as 
quoted in the article. 

Re: "One Year Later" (Aug., p. 61): 
Modutest manufactures Mod 9 computers 
as a hardware and software compatible re­
placement for the original Sigma 9 comput­
er. It does riot have a marketing agree merit 
with Telefile Corporation. * 



It's color. 
It's a self -contai 
com~uter.lt's only . 
And It's as close as a p one call. 
That's all it takes fora demonstration of this versatile, affordable 13" desktop 
- one that can answer practically all of your systems management needs. 

The 3621 is ideally suited for distributed processing. Standing alone 
or used on-line with another system, it can provide up-to-the-minutE;! data 
on everything from inventory to personnel. In 8 dynamic colors that speed 
comprehension and increase user efficiency. 

The system includes 32K RAM for user workspace, and a built-in 
micro-disk drive that uses specially formatted Sof-OisksTM with 51.2K 
bytes of storage per side. Optional separate disk drives can add up to 
26M bytes of memory. Also available is an X-bus interface for any num­
ber of peripherals. 

A BASIC interpreter and FORTRAN compiler, both standard, give a 
choice of two powerful languages. As an option, users may specify spe­
cial graphic characters of their design: 

Intecolor's 3621 is made for maximum flexibility- from its unique file 
handling capabilities to the deluxe built-in keyboard with color and nu­
meric clusters. 

See for yourself how it can address complex applications and improve 
your operation. Contact yourlSC sales rep today, and put color towork 
for you.Color Communicates Better 
LJnr~i()u~hedph~t;; ofs~ree~: ;0:s. d~m~5ti~p;ice. 

ISC SALES REPRESENTATIVES: AL: 205/883-8660, AZ: 602/994-5400. AR: (TX) 214/661-9633. CA: Alhambra 213/281-2280. Goleta 805/964-8751, Irvine 714/557-4460. Los Angeles 213/476-1241, Los 
Altos 415/948-4563. San Diego 714/292-8525. CO: 303/355-2363, CT: 203/624-7800. DE: (PA) 215/542-9876, DC: (VA) 703/569-1502, FL: Ft. Lauderdale 305/776-4800. Melbourne 305/723-0766, Orlando 

305/425-5505. Tallahassee 904/878-6642. GA: Atlanta 404/455-1035. HI: 808/524-8633,10: (Un 801/292-8145,IL: (No.) 312/564-5440. (So. MO) 8161765-3337, IN: (IL) 312/564-5440,IA: (Scott County 
Only) 3121564-5440. (MO) 816/765-3337. KS: (MO) 816/765-3337, KY: 606/273-3771. LA: 504/626-9701, ME: (MA) 6171729-5770. MD: (VA) 703/569-1502, MA: 617/729-5770, MI: Brighton 313/227-7067, 

Grand Rapids 616/393-9839. MN: 6121645-5816. MS: (AL) 205/883-8660, MO: 816/765-3337, MT: (CO) 303/355-2363. NB: (MO) 816/765-3337, NH: (MA) 6171729-5770. NJ: (No.) 201/224-6911, (So.) 
215/542-9876. NV: (AZ) 602/994-5400. NM: 505/292-1212. NY: Metro/Ll(NJ) 201/224-6911. N. Syracuse 315/699-2651. Fairport 716/223-4490, Utica 315/732-1801. NC: 919/682-2383. NO: (MN) 

612/645-5816. OH: Cleveland 216/398-0506, Dayton 513/435-7684, OK: (TX) 214/661-9633, OR: 503/644-5900. PA: (E) 215/542-9876. (W) 412/922-5110. RI: (MA) 617/729-5770. SC: 803/798-8070. SO: 
(MN) 6121645-5816. TN: 615/482-5761. TX: Austin 512/454-3579, Dallas 214/661-9633, EI Paso Area (Las Cruces. NM) 505/524-9693. Houston Only 713/681-0200. UT: 801/292-8145, VT: (MA) 6171729-5770, 

VA: 703/569-1502. WA: 206/455-9180. WV: (PA) 4121922-5110. WI: (IL) 312/564-5440. WY: (CO) 303/355-2363, 
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057-546-55. UNITED KINGDOM: Bournemouth 0201671181, WEST GERMANY: Koblenz 01149-31025/6. AUSTRALIA & NEW ZEALAND: Auckland 876-570. Canberra 58-1811. Chermside 59-6436. 

Christchurch 796-2~N~~~~~n~ ~~~~~i2r'C~~b~~~~~~t)1b'ft~~i~_~g~3~~E~~g~!~~;e~~~:~;i~:~i6R9l~~~1~X)a2~17~~~~1~~~~H~~Gt~6~[~I:ifggi 1~~~~~~~r(¥g~~~~4-8625, CENTRAL 
(03) 463-9921, TAIWAN: (Taipei) 02-7026284. MIDDLE EAST: (GA) 404/581-0243, EGYPT: 809933. ISRAEL: Ramat Gan 03725749. 

'rlWl, ' KUWAIT: Kuwait 438-180/1/2. LEBANON: Beirut 221731/260110, SAUDI ARABIA: Jeddah 27790, Riyadh 25083-39732. 

~ I ntelligent Systems scorp~: in other countries contact ISC headquarters in Norcross, GA.. U.S.A. 

Intecolor Drive 0 225 Technology Park/Atlanta 0 Norcross. Georgia 30092 0 Telephone 404/449-5961 0 TWX 810-766-1581 
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''Let 1118 send YOU my 
newest recomlllelldations on how·to 
PUT AN END TO POWER-RELAnD 

COMPlnER PROBLEMS" 
Says Emil Rechsteiner, President of Frequency Technology, Inc., 

Makers of ISOREGTM Computer Power Modules. 

UNSTABLE AND ELECTRICALLY "NOISY" 
POWER UNES CAN MAKE A SHAMBLE OF 
YOUR COMPUTER OPERATIONS! 
VoltageSpikes (very high over-voltages lasting milli­
seconds or less) can scramble your computations, 
wipe out stored data, alter programs and even 
destroy computer circuits. Brown-Outs can wipe 
out stored data, turn your computer runs into 
disasters and can paralyze your equipment - ' 
perhaps even your business, maybe at the 
worst possible moment! "High" Une Voltages 
can overheat and quickly burn out your 
computer circuits, causing bothersome 
interruptions and costly repairs. 
Sounds like a nightmare? Indeed, 
unstable and electrically noisy power 
lines are nightmares to all who depend 
on computers! 
What to do? 
Supply power to your computer through 
an ISOREG Module. ISOREG Computer 
Power Modules put an endto power­
related computer problems! 
An ISOREG Computer Power Module: 
• ISOLATES YOUR COMPUTER FROM 
UTILITY POWER. AND SCREENS 
OUT VOLTAGE SPIKES AND DIPS. 
Even spikes of a thousand volts and 
more are cut down to levels imper­
ceptible to the computer. 
• REGULATES COMPUTER 
VOLTAGES WITHIN TIGHT ±1/2% 
LIMITS EVEN WHEN LINE 
VOLTAGES DROOP TO 75% OR 
SURGE TO 115% OF NORMAL. 
If utility voltages fluctuate 
between "too loW" and "too high," 
an ISOREG Module automatically 
supplies the correct voltage to 
your computer. You make no 
adjustments whatever; the 
ISOREG Module operates 
unattended, dependably, for years. 
• KEEPS YOUR COMPUTER 
ATING DURING BROWN·OUTS 
If your utility voltage stays 25% 
below normal for minutes, hours 
or even days, an ISOREG Module 
automatically raises the voltage to 
the correct level and keeps your 
computer operating dependably, 
even when you cannot depend 
on your utility power. 

CIRCLE 172 ON READER CARD 

• SUPPLIES RIDE· THROUGH POWER DURING 
MILLISECOND POWER INTERRUPTIONS. 

An ISO REG Module does not supply power 
during black-outs lasting seconds, minutes or 

hours. However, an ISOREG Module does keep 
the voltage up when the power line goes "dead" 
for only a few milliseconds (less than a full cycle) 

and keeps your computer operating­
dependably, without missed digits. 

• SHIELDS YOUR COMPUTER AGAINST 
EXTREME OVER·VOLTAGES. 

If power line voltages shoot up to 200% or 
300% of normal, your computer is fully 

protected when it is powered by an 
ISOREG Module, even if such excessive 

voltages last for minut~s. 
ISOREG Computer Power Modules do 

more, much more! Let me send you our new 
26-page brochure, ISOREG COMPUTER 
, POWER MODULES PUT AN END TO 
COMPUTER POWER PROBLEMS. It offers 

detailed specifications on single phase 
ISOREG Modules from 250 VA to 25 kVA 

and on three-phase Modules from 
7V2 kVA to 75 kVA. ISOREG Modules 

come in 60 Hz and 50 Hz versions and 
with input and output voltages that 
ensure easy plug-in convenience 

around the world! 
Write me, or call our toll-free 
number, or use the Reader 

Service Card of this 
magazine to obtain our 

new brochure, 
free. 

Emil Rechsteiner, President 
Frequency Technology, Inc. 

TDC Division 
410 Great Road, Uttleton, MA 01460 

Toll-free Number: 1-800-225-5078 
In Massachusetts Call: 617-486-3539 

TWX 710-347-6974 



The same 'way you explain the other 
unpredictable line an.omalies found in today's 
commercial pOliver. You don't, 

There is an an S ,\V 81'. hfJ\vevnr, to this 
rapidly gro"wing problem. 

A Kato motor-generator set. It 
delivers a constant supply of clean, 
accurate power so you can ride out 
sudden vol tage fl uct un !ion s tha t 
often shut down systems need-
lessly. In fact, you can continue 
operations indefinitely, despite 
voltage reductions of 20% or more. 

And because an l'vl-G set is the 
only nwthod thut provides iola! 
load Isolaliol], Ytlll'I'(; flllly 
protected againsl harmful spikus 
that result in cosIly, oflem 
ulllraceaLle CUlllPUtillg l!lTUl'S. 

Kalo EugilleerucL 1v1-G sets du the job with 
energy saving ufficiellcy and 10vv maintenance 
requiruments. 

They're rugged, too. Our conservatively 
designed units withstand severe 

overlocids tha l would des lroy a 
solid- slate device hl seconds. 

Ask us about the cost-Hdvantages 
of using a Kato molar-generator 

set in your operation. \IVe'll 
drcrw on our 50 years of 

experience in meeting your 
power can version needs. 

Call Kuto Engineering 
CompullY, lvIcll1kalo, Ivfill!lf~SOl!l 
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TANDEM Nonstop" PATHWAY 
NOWON-LINE'S 
ASEASYTOPROGRAM 

. On-Line Programming-25 to 50% 
cheaper. User developed on-line applications 
packages just got a whole lot easier. And better. 
Not to mention 25 to 50% cheaper. We've elimi­
nated all the time-consuming grief of dealing 
with terminal handling characteristics for one. 
And not incidentally, there's even greater 
protection in data base integrity, too. 

PATHWAY has all the programs, 
.procedures and structures you need to get your 
applications up and running, in NonStop TM 

operation, in record time. Inexpensively. 
Terminal Independent Applications. 

By taking the on-line programming task onin 
component parts rather than attacking it as an 
all-encompassing,·monolithic whole, PATHWAY 
software makes the transaction processing 
system job relatively simple, and frees the appli­
cation programmer from concern over terminal 

characteristics. 
PATHWAY handles 

. four of the critical operations 
in transaction processing 

. applications as modular, inter­
connectable elements: Ter-

. minal Interfacehandles 
multi-terminal I/Q;Field . 
Validation performs 

data consistency checks; Data-Mapping controls 
data conversion and formatting; and Transaction 
Control covers application and transaction flow. 
Each resource is partitioned, with well-defined 
interfaces between them. This is the secret to 
a modular systems'· success. It allows optimized 
utilization of all the resources and permits addi­
tional resources to be dovetailed into the system 
as needed-without rewrite, without redesign 
and without degrading system performance. 

We Speak Your Language. When it's 
time for the fifth operation - interaction with the 
data base-a Data Base Application Program 
can communicate in any of the languages avail· 
able on the Tandem NonStop TM System: industry 
standard COBOL, FORTRAN, MUMPS, or 
our own transaction-oriented language, TAL, all 
facilitated by Tandem ENSCRIBE to interact 
with the Data Base management capabilities. 

The Things You Can Forget. The 
PATHWAY Transaction Processing System 
__ ~_ .. ___ ," __ .~.." capabilities include an Inter-' 

f~;Xj{~VllA''1 
TERMINAL 
INTERFACE 

active Screen Builder 
which builds andtests 
screens interactively 
·at a terminal,inde-

"', pendent of the 
application 

-·h 

r;:::~=~;J 
'I FIELD' 'Vj 

l~~~I~~~~~ ) 
Program to interpret the 
pseudocode library and 
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check the flow and-content internally; the 
Applications Monitor which has power to create, 
track and alter the application runtime environ­
ment; and finally the Application Monitor 
Control Language which lets an operator com­
municate with an active Application Monitor. 
It's a powerful system, easy to use and inexpen­
sive.,With everything'you need to get your 
on-line transaction applications up and running, 
with all the benefits of a NonStop TM System, 
in record time. 

Dynamic Load Balancing. It comes 
from taking logical advantage of the multi­
processor environment. There is no need forthe 
programmer to consider load balancing with 
the PATHWAY Transaction Processing System. 
It's handled automatically; with additional copies 
of PATHWAY applications started in designated 
CPUs as needed. And deleted when no longer 
required. Dynamic load balancing~ built into the 
system's resource managementcapabilities~ 

And PATHWAY 
! '\ software also takes full 
I fW)DD ~~~WlA\'1 \'1 advantage of the unique i 1"\11"\ _.j multi-page storage 
I MAPPING ~~~~:~., capabilitiesbuilt into 

.! "'I" our new 6520 
l l'~'. I 

system can be used for convenient development, 
testing and production of application packages. 

The Thndelll NonStopTM System. Even 
when it wasn't this easy, it was miles ahead in 
theon~linewor1d~With immediately available 
alternatives in all hardware and software 
elements, the NonStop TM System can'go right 
around anyfailed element and never skip a beat. 

, Even when a failure occurs in a processor, an 
I10Channel, a disc, or a disc controller. 
Remarkable. 

This is the one system in the world which 
lets,you start with only the computing power 
you need right now and add as your needs grow, 
in low cost modular elements. From an entry 
level two processor system, you can go to sixteen 
processors with thousands of terminals and not 
loseorie centon youroriginru investment. 

Protection From Loss. Because of its 
unique parallel operationatallcritica1 points, no ' 
transaction ill process 'is ever lost or duplicated. 

'r--"'~";""---';"-"-'-' _ •. - .... , The data ,base and pro-

RECORD IN 
RECORD OUT 
DATABASE 
SERVICE 

grams in operation can 
, J?e readily duplicated, 
hence completely pro­

tected from damage 
or destruction. 

'~""""""'" ""~"~,._.""",;:.,~,"_"~,.""",";,,,,,",.,,,", .. ,:J """ tel1Il1na. 

~~:r3£r~1!~ /;;;~=~~~(;j'"' Inf~£::!:. Call 
ISttcs, progratnpler~ can ACTION ", I or write for a demon-
forg,et a~out co" d, e,' SIgn, al I CONTRO, ,l /", , " ',' " stratioti of oUr unique, 

"converSIons and calIon '" capabilities, and for the 
terminals by name. And name and address of your . 
there's one more major advantage of the PATH- local ,Tandem sales and seryice "'" ",."". ','" "" " 
WAY Transaction Processing System: ,one' representatives,' domestic and intemationaI. 

,TANDEM 
Worldwide Headquarters: Tandem Computers, Inc., 
19333 Valleo Park....,ay, Cupertino, California 95014 
T9ll FREE 800~538~3107 or (408) 725·6000 in California. 



Problem: 
At 8:30 a.m. a gear breaks on 
the main conveyor belt, and your 

_ Los Angeles assembly line 
stops dead. 

Suddenly you're out of 
business. 

The gear you need is 2,000 
miles away. 

And you'v,e got to have 
it today. No ifs, ands, or 
buts. 

What to do? 

Solution: 
Make one call. 
United, Airlines 
Small Package Dispatch. 

• SPD-United's Small Package Dispatch. 
Cross-country same day-guaranteed! 

• For round-the-clock pickup and delivery 
to 629 airport cities, 10,000 business ' 
communities, CALL (800) 638-7340. 
(In Maryland, call 269-6470. In Hilo, call 
935-9144. In Honolulu, call 842-5252.) 

rJ)unITED AIRLinES 
Small Package Dispatch 

One call does it &11. 
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A shop without complete 
tape protection is working 

without a net. 

For example, how far would 
your organization fall if a master 
file was, scratched? 
. The tJCC-l Tape Manage-

ment System solves the problem of 
'tape protection. Completely. That's 
. why it's the market leader, witb 
, over 1,300 installations' around 
,the world. . 

This software package effec­
tiv~lymanages 'aU your tapes, pre~ 
ve,nting the accidental loss or 
destruction of your valuable data. 
~CC-l' aiso eliminates costly 
handWritten ',records and the ex­
pensive·mistakes they breed. 

Workil1gwithout a tape pro-

tection n~t may bedafing, but is . 
it worth, the business risk?',Call us 
toll-free at 1-800-527-5012 (in 

. Texas, call 214-353-7312) or 
circle 31 

And, why not ask us about: 
A DOS . Under OS. System that 
lets you execute DOS programs 
without conversion (UCC-2). 
Circle 32 . 
A Disk Management System that 
can save the cost of new disk 
drives (UCC-3). Circle 33 
APDS Space Management Sys­
tem that eliminates PDS cQm~ 
preSsion (uCC-6). Circle 34 
A Production Control System 

ucc 

that makes scheduling systems 
obsolete (UCC-7). Circle 35 
A Data Dictionary !Mariagement 
that really gets IMS under con­
trol (UCC-IO). Circle 36 
An Automated Re-runand Track­
tngSysterri that solves re-run 
problems (UCC-l,l). Circle 37 
A Hardware Vendor Accountabil­
ity package that gives you the 
facts on reliability (UCC Relia­
bility Plus) . Circle 38. 
General Accounting software 
packages. Circle 
Application ·software for the 
Banking and' Thrift' industries. 
CIrcle 39 

SOFTWARE AND COMPUTING SERVICES 

UNIVERSITY COMPUTING COMPANY • DALLAS • LONDON -TORONTO • ZURICH 

" , ,,' ucc is a subsidiary of Wyly Corporation (NYSE) 
. For information and an Annual Report. write 1000 UCC Tower. EX9hange Park. Dallas. Texas 75235 



PERSONALITY PROMS AND FACTORY ASSISTANCE 
MAKE USER-REPROGRAMMING A SNAR 

At Lear Siegler we've learned 
our lessons well. 

We don't overpower you with 
the broadest line lof terminals on 
the market. 

That's not smart. You already 
have enough problems. 

We have only two models, the 
ADM-31 and the ADM-42, in our 
line of smart terminals. But they can 
handle applications other manu­
facturers need an arsenal of ter­
minals to accomplish. 

The ADM-31 and the ADM-42 
are so versatile, in fact, you can't 
make a wrong choice. 

. NOW YOU CAN TEACH YOUR 
TERMINALS HOW TO BEHAVE. 

We understand how frustrating 
it can be trying to please everybody 
by including or leaving out specific 
capabilities. So we gave both our 
terminals user-programmable 
behavior modification. 

ADM-31 and ADM-42 have 
firmware (the instruction sets inside 
their PROMs) that you can easily 
reprogram. So you end up with a 
terminal that's exactly what you 
want it to be. 

And, if you run into problems 
our special Applications Engineer­
ing Staff will help you through any 
difficulties with reprogramming, 
interfacing, setting the terminal's 
personality, special applications, 
or understanding the features and 
functions . 
THE ADM-31 AND ADM-42. 
TWO TERMINALS, DOZENS 

. OF FEATURES. 
We built the ADM-31 and 

ADM-42 with all the standard smart 
terminal features. 

For instance, you get full edit­
ing capabilities. Reduced intensity 
for identification of protected fields. 
Blinking, blanking, and reverse 
video. Formatting. High resolution 
monitors. Even limited line draw­
ing capabilities. 

Both terminals include the 
latest in microprocessor technology. 
So both are reliable and, most 
importantly, easier to use. 

Don't worry, we didn't forget to 
put function keys on either terminal. 

With the ADM-42, for example,· 
you get 16 function keys, shiftable 
to 32 functions and optionally pro­
grammable to store up to 64 char­
acters per key. 

SMART TERMINALS. 
SMART CHOICES. 

So there you have it. Two very 
good reasons why you only need to 
look at two very smart terminals. 

. Sound interesting? Then call 
or write us at Lear Siegler, Inc.!Data 
Products Division, 714 North Brook­
hurst Street, Anaheim, California 
92803, (800) 854-3805. We'll tell all 
you want to know about the ADM-31 
and ADM-42: 

And then you'll see why your 
search for the right smart terminal 
just ended. 

I .... LEAR SIEGLER, INC. 
~I DATA PRODUCTS DIVISION 
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Lear Siegler, Inc.!Data Products Division, 714 N. Brookhurst Street, Anaheim, CA 92803 (800) 854-3805. In California (714) 774-1010. TWX: 910-591-1157. 
Telex: 65-5444. Regional Sales Offices: San Francisco (408) 263-0506. Los Angeles (213) 454-9941. Chicago (312) 279-5250. Houston (713) 780-2585. 
Philadelphia (215) 245-1520. New York (212) 594-6762. Boston (617) 423-1510. Washington, D.G (301) 459-1826. England (04867) 80666. 



JOHN L. KIRKLEY, EDITOR 

IVIElONIN 
FANTASY· 
LAND 
Responding to an urgent phone call from 
our. old friend, Persiflage· Melon, noted 

. management consultant and amateur orni­
thologist, we recently found ourselves 
entering his midtown Manhatten office in a 
state of bewildered anticipation. Melon had 
underscored the need for secrecy on the 
phone, disguising his voiCe by. speaking 
through an argyle sock and using his code 
name of "Flipper." 

. Melon was nearly hidden by the ob­
ject on his desk. Looking carefully at the 
minarets· and battlements, we realized with 
a start that it was a beautifully detailed repli­
ca of the castle at Disneyland in Anaheim. 
But, instead 'of the gateway, there gleamed 
the familiar face of a crt and below it a stan­
dard ASCII keyboard. 

We were speechless. Melon was 
not. 

Rising angularly to his full height 
from the ornate Peacock chair that flared be­
hind his desk, Melon exclaimed, "Behold 
the next innovation in computer architec­
ture!" 

Melon, we said, you've finally gone 
round the bend. That last trip to the coast 
was too much for your overheated brain. 
We suggest you take a Qualuude and call us 
in the morning. 

"My boy," .Melon said expansive­
ly, adjusting the lapels of his orange safari 
jacket, "your concern does you credit. But 
you have obviously failed to grasp the full 
significance of this ·little toy. This is no 

~ mere nod to computer kitsch. This is the 
~ wave of the future." 
~ Pouring us a cup of coffee and point­
>- edly ignoring our skeptical expression, he 
cc explained, "Haven't you noticed that all 
5 data processing products are pretty much 
~ the same? Every time IBM makes a move, a 
a: hundred companies produce a carbon copy. 
~ And if the technical differences are slight, 
3 the visual differences are virtually nonexist-

.. EDITOR'S 
READOUT 

ent. Y Oli can barely tell one terminal from 
another; if you've seen one cpu, or printer, 
or diskdrive, you've seen them all. Bland, 
bland, bland. 

"Therefore," he said, "a large 
mainframe manufacturer-who shall re­
main nameless-:-has retained my services 
to conceive of one dramatic stroke that will 
put them eons beyond their competition. 

"Here, " he said, pointing dramati­
cally to the teonina! with his fly whisk, "is 
the answer. Creative packaging has come to 
the computer industry! And look at these." 
He emptied the contents ,of a large card­
board carton on his desk. Hundreds of small 
models of computers and peripherals, in an 
incredible variety of shapes and sizes, cas­
caded across the teak surface. 

"For the conservative banking 
industry, " said Melon; arranging a tiny sys­
tem. "You'll note the cpu and peripherals 
are garbed in a quality blue pinstripe. The 
machines rest on feet that are clad in tasteful 
wing-tip cordovans. And this distributed 
system for the forestry industry is a subtle 
reminder of organizational structure; the 
central cpu is in the shape of a mighty oak, 
the nodal computers are cute little shrubs. 

"You might enjoy this tweed mini­
computer, or one of my favorites for the fast 
food industry, a printer that is a precise 

replica of a Big Mac. 
"And here," he said, proudly 

pointing a lean finger at a brightly colored 
set of models, "is my California collec­
tion. " 

Melon, we said: rummaging 
through equipment shaped like surfboards, 
palm trees, white Mercedes convertibles, 
the entire cast of Beri Hur, and the MGM lion 
. . . you've gone too far. 

"Not at all," said Melon. "Not 
only is my client more than pleased, but he 
has asked me to take the next logical step:­
designing the decor of the entire computer 
room to match the equipment. The possibil~ 
ities are endless." 

While visions of dp shops that 
looked like Frontierhind and Toad Hall 
lurched through our head, we drank some 
more coffee and absently munched a Gi~l 
Scout cookie. 

You know, Melon, we said, it's just 
crazy enough to work. 

"I thought you'd come arourid," 
Melon said. "And just now you have inad­
vertently pointed up a P!oblem that 1 must 
solve. " 

And that is? we asked. 
"Making our products too realis­

tic." he said. "You have just eaten a per­
fectly good disk pack. " ~ 

~~' ________________________________ ~ ________________ ~ ______________ L-__________________________ ~ __ ~ 
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MON DIEU! 
IT APPEARS 
MONSIEUR 
EIFFEL, THAT 
YOU NEVER DID! 
WHAT WE HAD 
IN MIND WAS 
A MONUMENT 
A80UTSO 
HIGH,NOT 
THIS UGLY 

rg}.~F~~~~~1 TOWER. 

NOW THAT WE HAVE IT BUILT ••• 
S',LVOUS PLAiT, ITCOUlO BE 
USED AS A :300 m FLAGPOLE. 

NON 
NON 
NON 

BUT /\GAIN". 
1: DON1-
UNDER­
STAND. 

'lOU SEe; SPEaRUM 1 
IS THE PROJECT. 
METHODOLOGY THAT ' 
ALLOWS TIlE PROJECT 

N THIS PROJECT. YES, WE HAVE. . SPONSORS TO 
DECIDE THE SCOPE 
OFTHEWORK. 

WITH SPECTRUM I, YOU WOULD 
HAVE ACCURATELY CAPTURED 
WHAT WE WANTED .•. AND 
DELIVEREO! SPECTRUM 1 IS 
THE ONLY PROJECT OEVE LOP­
ME"'T METHODOLOGY THAT' 
INSURES USER SJ\TIS FACTlON! 

THATS GOOD TO KNOW. I GO NOW TO SUI LD 
A BRIDGE TO LONDON ... OR ... A LONDON 
BRIDGE ••. I CAN'T REMEMBER WHICH. DO 
'{ou· TH' K SPECTRUM I WILL I-lE.LP WITH 

SPECTRUM INTERNATIONAL INCORPORATED 
4311 WILSHIRE BLVD. 5T£. 312. 

. THAT PROJECT? 

LOS ANGELES, CA qOOIO·(213)Q31-1121 

GENTLEMEN: PLEASE SEND ME FURTHER 
INFORMAT\ON ON SPECTRUM-I ALONG 
WITH A FREE FOSTER REPRODUCTION 
Of THIS EPISODE 
NAME ________________________ _ 

COMPANY ______________________ _ 
~RE~T __________________ ~ ____ _ 

C1TY __ ' _~_-STATE--Z.IP-----

DAE .. ____ ~ __________ .. ____ ~ .. w. __ .. __ .~ ______ ~ __________________________ J 
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SPF 

BROWSE 

A link between the 
, .' ' . 

best of two worlds. 
The PANVALET SPF Option combines 
programmer productivity with source 
library management and control and 
helps you get more out of your IBM 
software investment. Its release adds yet 
another Pansophic interface to on-line 
programming systems, which already 
include GIGS, GMS and TSO. 

The PANVALET SPF Option provides 
DIREGTcommunication between SPF 
and a PANVALET library. There are no 
longer time- and overhead-consuming 
intermediate steps. 

Standard SPF EDIT and BROWSE 
facilities are intact, as are all of the 
efficiencies, library management and con­
trol facilities of PANVALET. Automatic 
maintenance and display of PANVALET 
statement level stamps gives you an audit 
trail for changes made through SPF. And 
by utilizing SPF menus, you enter fewer 
key strokes; reducing the chance for error 
and incurring less overhead. 

You get the best of two worlds: SPF as a 
programmer tool; PANVALET as the 
library management and control system. 

PANVALET 
BROWSE 

PANVALET 
OPTION 
MENU 

PANVALET 
EDIT 

PANVALET 
UTILITY 

PANVALET/SPF 
for programmer efficiency and library control 

800-323-7335 
PANVALET SPF Option. Another impor~ 
tant. interface to on-line programming 
systems. From the people who bring you 
quality systems software. 

Pansophic Systems, Inc. 
709 Enterprise Drive 
Oak Brook, IL 60521 PANSOPHIC 
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NEW SPEEDIFORM. 
SAVETI 

DMON 
~ ..... ; Systems versatility in a 

klC'l carbon less form. 
Speediform® lets you combine different 
forms, envelopes, pasted pockets, post­
cards and other special constructions, 
up to 8 parts in one formset. 

R Keep two parts together, 
2)EI separate other parts instantly. Speeds 
subsequent processing, saves iabor. 

6·· Separate into two 
II complete formsets 

for further processing. Saves time 
and labor, speeds distribution. 

Reduces form cost, saves time. 

~ Faster, easier 
. [] feeding. Only 

two parts pass through the 
tractors no matter how many 
parts are in the Speediform. 
Reduces tenti!1g and jamming. 

S) Works with any 
~EJ printer: computer, 
word processor or typewriter. 
Cuts forms inventory, simplifies 
ordering, ideal for distributed . 
data processing. 

llQ . Separates instantly 
~c for distribution 
any way you want. Saves form 
handling time. 

Complete the coupon to find out more about 

SPEEDIFORM. THE ONE FORM 
THAT DOES IT ALL. NEW FROM MOORE. 

aA@ 
IWDDRE BUSINESS FDRIWS, INC. 
1205 N. Milwaukee Ave., Glenview, IL 60025 
800-323-8325/lllinois call 800-942-8330 
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JlJ'fI Remove parts you 
1Ir::J . need, keep others 
together for further processing. 
Saves time and labor. 

@ No carbon paper 
~[J to remove or dispose of. 
Moore Clean Print® eliminates 
mess, reduces cost. 

Cuts' forms costs 
II upto 50%. Any 

number of Speediforms can be 
removed from the tractors at 
any time, so you don't waste 
forms. 

--------------------------------------
TELL ME MORE 

D ABOUT NEW SPEEDIFORM 

Name __________ ~ ________________ _ 

. Tit/e ________________ _ 

Company ___________________ _ 

Address ___________________ _ 

City _______________________ _ 

State ______________ Zip ____ _ 

Telephone _______________________ _ 



FOCUS 

.. WAITING FOR THE 
JUDGMENT DAY 

In the second decade of the government's antitrust case, 
a look at what antitrust is and its implications for IBM. 

ANTITRUST 
ANDIBM 
Antitrust decisions are not 
mad, in a vacuum. Congre,ss, 
the economy, and plain old 
politics all play a part. 

In June 1969, the to.p executives o.f IBM­
the bro.thers Watso.n, Tho.mas and Arthur, 
and T. Vincent Learso.n-received an 
important memo.randum from the co.mpany 
eco.no.mist. A new o.utbreak o.f that virulent 

. pestilence, antitrust, had been sighted. 
The co.mpany was already infected 

in the fo.rm o.f a frontal antitrust battle with 
the U.S. Justice Department, which had 
filed a civil antitrust actio.n against the 
co.mpany earlier that year. 

The merrio. discussed a new antitrust 
develo.pment in the legislative area. A re­
po.i1: by a Presidential co.mmittee o.n antitrust 
urged the paSsage o.f legislatio.n aimed at 
breaking up finns in highly co.nceiltrated 
industries. While antitrust ·suits with the 
Justice Department had become so.mething 
o.f a way o.f business life fo.r IBM o.ver the 
years, the so.-called Neal Task Fo.rce o.n 
Antitrust Po.licy, named after its chainnan, 
Phil C. Neal, then dean o.fthe University o.f 
Chicago. Law Sch~o.l, represented anew, 
po.tentially mo.Te dangero.us threat to. IBM. 

, 'It wo.uld seem to. me here, " wrote 
IBM chainnan Tho.mas Watso.n Jr. to. an as­
so.Ciate at IBM headquarters at the time, 
"this is o.ne yo.u and I o.ught to. talk abo.ut 
arid fo.llo.w clo.sely. " 

With traditio.nal IBM efficiency, the 
co.mpany eco.no.mist succinctly summed up 
the matter o.f the repo.rt o.n co.ncentrated 
industries. "Its findings, " he wrote, "will 
enco.urage go.vernment o.fficials, Co.ngress, 
the judiciary, and,perhaps mo.st signifi­
cantly fo.r the lo.nger run, 'info.nned public 
o.pinio.n' to. equate 'market power and eco.­
no.mic behavio.r with market share to. an 
even greater extent than is true to.day. " 

The co.ncentrated industry issue was 
a particularly sticky one fo.r IBM because the 
Neal Task Fo.rce suggested that in any 
industry in which fo.ur o.r fewer finns ac­
co.unted fo.r 70% o.r mo.re o.f the business in 
that industry, the do.minant finns sho.uld be 
required to. divest theniselves o.f assets to. re-
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duce each finn's market share to. no. mo.re 
than 12%. At the time, IBM's critics and in­
deedso.me o.fthe finn's internal do.cuments 
placed the co.mpany's market. share o.f 
general purpose co.mputer systems at 70%. 

As far as the Neal repo.rt was co.n­
cerned, ho.wever, there was a ray o.f ho.pe 
fo.r big co.mpanies in co.ncentrated indus­
tries. The Neal repo.rt had been co.mmis­
sio.ned during the administration o.f Lyndo.n 
Jo.hnso.n, and when the report was released, 
the new administration o.f Richard Nixo.n 
had no. co.mment o.n it. 

Such matters can be important, if 
no.t crucial. No.t o.nly did the Nixon Admin­
istratio.n go. o.n to. o.ppo.se any new effo.rts at 
antitrust refo.nn, but Richard Nixo.n perso.n­
ally was o.ppo.sed to. many antitrust effo.rts in 
his o.wn administratio.n's Antitrust Divi­
sio.n. (In the celebrated Watergate tapes re­
leased by the U.S. House Judiciary 
Co.mmittee, Nixo.n didn't mince any wo.rds 
when discussing his Antitrust Divisio.n and 
its chief, Richard McLaren. "The problem 
is McLaren's a nice little fello.w who. 's a 
go.o.d little antitrust lawyer o.ut o.f Chicago., " 
said Nixo.n. "No.w he co.mes in and all these 
bright little bastards that wo.rked fo.r the 
antitrust department fo.r years and years and 
years and who. hate business with a passion 
-any business-have taken him o.ver. ") 

There were few' co.mplaints, o.f 
co.urse, that the Nixo.n Administratio.n was 
to.ugh in antitrust. The IBM case had been 
filed by Atto.rney General Ramsey Clark o.il 
the last wo.rking day o.fthe Jo.hnso.n Admin­
istratio.n and was left like an unwanted o.r­
phan o.n the do.o.rstep o.f the inco.ming Nixo.n 
Administratio.n. 

Virtually no.thing happened in the 
IBM case during the first three years o.f 
Nixo.n 's reign. The o.nly Justice Department 
lawyer o.n the case, fo.r instance, was blind. 
And while he was an able atto.rney, he was 
understandably fettered by the fact that he 
co.uldn't read do.cuments relating to. the 
case. What's mo.re, the chief Justice De­
partment investigato.r in the early days o.f 
the case during the Nixo.n Administratio.n 
was a distraught man who. o.penly vo.iced the 
o.pinio.n that he was under the manipulative 
influence o.f behavio.rial scientist B. F. 
Skinner, who. was maneuvering him into. a 
po.sitio.n to. beco.me the next President o.fthe 
United States. 

With the Nixo.n Administratio.n 
reluctant to. do. much o.n antitrust, it was no.t 
surprising that the co.ncentrated industry 

to.rch was carried by U.S. Senato.r Philip 
Hart, Demo.crat fro.m Michigan. The issue 
gamed. so.me credence o.n the strength o.f 
Hart's massive intellect and reputatio.n fo.r 
integrity. The Senato.r zero.ed in o.n the co.m­
puter and co.mmunicatio.ns industries. Hart, 
ho.wever, was· sick, and when he died in 
1976, rrieaningful effo.rts in the issue of co.n­
centrated industry died with him. 

The fo.rego.ing vignettes illustrate 
that the antitrust ca~es by the Justice Depart­
rrient and private finns do. no.t o.perate en­
tirely in a vacuum. Indeed the antitrust 
fo.rtunes o.f IBM and the co.mputer industry 
rimy also. rise and fall with the ebb and flo.w 
o.f public o.pinio.n, new academic investiga­
tio.n, and plain old politics. 

What is antitrust anyway? Eco.­
no.mic historians have always. vigo.rously 
debated what the Co.ngress o.f 189.0 actually 
had in mind when it passed the Shennan 
Antitrust Act, that sweepiJ;lg and vague 
piece o.flegishitio.n. Senato.r John Shennan, 
who. was said to. have been somewhat reluc­
tant abo.ut the who.le antitrust matter him­
self, may well have put it best when he said 
o.f the law that was named after him: "All 
that we, as lawmakers, call do. is to. declare 
general principles. " 

The IBM case was left like an 
unwanted orphan on the 
doorstep of ,he incoming Nixon 
Administration. 

. The passage o.f time has do.ne little 
to. clarify the antitrust law o.f the hind. It has 
been invo.ked nio.re during times o.f eco.no.m­
ic stress than during timeso.f eco.no.mic 
bo.o.m. Thus, there was stepped up antitrust 
activity during the Depressio.n, mo.st no.ta­
bly under the aggressive directio.n o.f Thur­
man Arnold, but antitrust trailed o.ff during 
the Seco.nd Wo.rld War. a: 

Mo.reo.ver, Americans have beco.me ~ 
accusto.med to. bigness. As historian Rich- 0 
ard Ho.fstadter o.bserved iri a classic study o.f ~ 
American antitrust in the mid-i960s, ~ 
"What has really in~de bigness palat~ble I 

mo.re than anything eise is the remarkable ~ 
perfo.nnance, o.f the eco.no.my since the >­
beginning o.ftJte Seco.nd Wo.rld War." m 

That palatabiiity ha~ remained since 5 
then, but do.uble digit inflatio.n and the eco.- ~ 
nomic stress o.f the last few years have a: 

~ bro.ught stirrings o.f a new malaise about ::> 
business altho.ugh there are no. indicatio.ns :J 
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that it is yet mobilizing public opinion on 
antitrust. Few consumers know who is re­
sponsible for antitrust enforcement. Ellen 
Haas, president of the Consumer Federation 
of America, which has been trying to drum 
up support for the Federal Trade Commis­
sion in its battle with Congress, finds that 
consumers "know about the abuses in the 
marketplace, and they know that someone 
in Washington is supposed to protect them. 
But they don't know who that someone in 
Washington is. " 

The antitrust law has been 
invoked more during times of 
economic stress than during 
times of economic boom. 

There has never been a consensus on 
what antitrust is and there seems to be noth­
ing in the offing to indicate that a consensus 
will be arrived at in the near future. Richard 
Hofstadter observed that many historians 
have always felt antitrust was a "charade. " 
On the other hand, big U.S. business would 
have us believe that the antitrust dragon is 
omnipresent, belching fire at the American 
free enterprise system while foreign devils 
take over the U.S. marketplace. 

Antitrust, then, is antitrust. What 
you want to see is what you get. 

Whatever it is, antitrust is out of 
favor at present. The public has little inter­
est in or understanding of the issue. The 
feeling in Congress on antitrust might best 
be described as anti-antitrust, as evidenced 
by the current drive in Congress to emascu­
late the- Federal Trade Commission. And, 
ever since the appointees of Richard Nixon 
joined the Supreme Court, that body as well 
has taken a sharp swing away from anti­
trust, tending to· favor larger firms over 
smaller firms, and ruling against the Justice 
Department and the FTC. 

At present, there seems to be little in 
the legislative arena on antitrust that will 
have much impact on the computer indus­
try. The Senate's most influential member, 
Senator Edward" Kennedy, Democrat from 
Massachusetts, has dropped most of the 
central ideas of the concentrated industry 
issue and is focusing instead on antimerger 
legislation-a subject of virtually no inter­
est to the computer industry, since an firms 
other than niM are so small that mergers are 
easy to accomplish. 

- Kennedy, as chairman of the Senate 
Judiciary Committee's Subcommittee on 
Antitrust and Monopoly, raised eyebrows 
when he chose David Boies as his chief 
council. At the time Boies was representing 
IBM in its antitrust cases. 

Academic· investigation continues 
to influence thinking on antitrust and this 
can involve the computer industry. Harvard 
economist John Kenneth Galbraith years 
ago championed the idea of corporate big 
business in his books, notably in The,New 
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Industrial State. Essentially, the rationale 
here is t~at only a big firm can bring to bear 
the financial and manpower resources that 
are required to bring new technologies and 
new 'technological products to market. The' 
idea was embraced by IBM as early as 1966, 
when T. VincentLearson, in referring to an 
economist who had praise for bigness, ob­
served that the economist "must have had 
System/360 in mind. " While Learson may 
have had a point, there remains the question 
of innovation. With the exception of its pio­
neering work on the disk drive, IBM, like 
many large companies, has not been a major 
innovator over the years. 

The sheer size, length, and impor­
tance of the IBM cases have caused many 
eminent academicians in law and econom­
ics to examine various theories and con­
cepts about antitrust in the context of the 
IBM cases and the computer industry. Since 
the academic studies are relatively new, 
however; and presumably the IBM cases will 
come to a close in the next year or two, these 
recent studies are likely to have little impact 
on the computer industry. 

At present, there seems to be 
IiHle in the legislative arena on 
antitrust that will have much 
impact on the computer 
industry. 

There is one exception, though. A 
series of volumes entitled Antitrust Law by 
professors Phillip Areeda and Donald F. 
Turner of the Harvard Law School promote 
leniency in product price-cutting regardless 
of intent on competition-provided certain 
easy criteria for profitability are main­
tained. The idea would be a great assist to 
IBM and other dominant firms. Indeed, the 
AreedaiTurner concept was cited in the re­
cent decision in the IBM-Calcomp case. 

A view opposing AreedalTurner is 
taken in another recent study, The Hand­
book of the Law of Antitrust, by Lawrence 
Anthony Sullivan. The latter scholar, a law 
professor at. the University of California 
School of Law at Berkeley,· takes a stricter 
approach to price-cutting by dominant 
firms. He argues that a definition of preda­
tory practice should apply to behavior' 'that 
has the purpose and effect of advancing the 
'actor's competitive position, not by im­
proving the actor's market performance, 
but by threatening to injure or injuring actu­
al or potential competitors, so as to drive or 
keep them out of the market, or force them 
to compete less effectively." In short, 
Sullivan would be tough on firms whose 
primary intent in price-cutting was to bring 
about losses by other firms. 

-W. David Gardner 

Mr. Gardner, a former DATAMATION 

editor, is now a freelance writer in 
New York. 

DIVIDE ... 
AND STILL 
CONQUER? 
IBM has already begun making 
preparations for dividing itself 
• •• into three, and possibly as 
many as six, separate 
companies. 
With the IBM antitrust suit already moving 
through its second decade (the original De­
partment ofJustice filing was in 1969), con­
tinuing to support legions of lawyers, and 
threatening to drain financial resources for 
another five or six years, a compromise 
seems plausible. And, with the appeals 
court's recent rejection of IBM'S request to 
have Judge Edelstein removed from the 
case, one more barrier to an out-of-court 
settlement has crumbled. 

Any compromise would result in 
IBM signing a consent decree wherein it 
would promise to cease perpetrating busi­
ness activities that the Department of Jus­
tice (001) claims have been "monopolistic 
and predatory , '-but which IBM has always 
contested. One of the major relief provi­
sions of such a settlement would undoubt­
edly be the' 'restructuring" of the computer 
industry giant .. ~ into three, and possibly 
as many as six, smaller companies. The 
relationship between these companies could 
range from distinct divisions under a single 
corporate entity (a la General Motors), to 
arms-length subsidiaries (a la Congression­
al proposals for AT&T), to separate and dis­
tinct companies. 

While the Justice Department had 
originally been pressing for IBM'S divesti­
ture into as many as eight separate and dis­
tinct companies, this demand has softened 
for a number of reasons, including: 
• It would never win IBM'S consent,there­
by prolonging the trial and the appeals pro­
cess. 
• In times of increasing national 
(governmental) subsidization of computer/ 
communications enterprises abroad, as well, 
as declining U.S. balance of payments, the 
government might be reluctant to severely 
disrupt a company that generates a great 
deal of foreign revenue, and has, in some 
ways, become a national resource-not 
withstanding a few questionable practices. 
• The computer industry climate has 
changed substantially since 1969, and IBM'S 
dominance has been successfully chal­
lenged by a number of minicomputer 
companies that continue to flourish. 

Thus, it is likely that the Justice De­
partment would consider modifying its de­
mands for settlement of the antitrust case, 
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while IBM may now be willing to accept a 
modified divestiture plan that would create 
three or four arms-length subsidiaries. Al­
though the Justice Department might con­
cede to this lesser division of IBM, a major 
issue yet to· be resolved is the relationship 
that the "new IBMS" will have with each 
other. 

Indeed, IBM has already begun mak­
ing preparations for dividing itself; the 
metamorphosis within IBM has been appar­
ent for the last five years. In 1974/1975, IBM 
split its computer marketing organization 
into two essentially separate divisions­
General Systems Division (GSD) , which had 
been formed in 1969, and the well-estab­
lished Data Processing Division (DPD). 
Soon thereafter, GSD was united with Office 
Products Division and three smaller divi­
sions under General Business Group Inter­
national (GBG). This group's charter was 
and still is the development, manufactur­
ing, marketing, and service of "small" 
computer systems and office products. 
Additionally, within DPD, the Systems 
Communication Division (responsible for 
the 8100) has increasingly diverged from 
the rest of the division in terms of products 
and market orientation. 

Thus, IBM has prepared three divi­
sions for possible autonomy: 
• General Business Group 
• Systems Communication Division 
• Data Processing Division 

Other possible companies that could 
emerge from an IBM settlement are Data 
Processing Software (370-orientation), 
Peripheral Devices, and Research and 
Development. 

The distinctions between the three 
primary IBM groupS-GBG, SCD, and DPD­
are most apparent, . and divestiture along 
these lines would serve IBM'S long-term 
interests. 

GBG'S two major divisions, OPD and 
GSD, have undergone some profound 
changes during the past few years that have 
brought them closer together and further 
separated them from DPD. OPD'S current 
major product' lines include typewriters 
(electric and electronic), copiers (standard 
and intelligent), office-oriented printers, 
low-end word processors, and media. 

Up until late 1977, IBM'S word pro­
cessing systems were marketed almost 
exclusively by OPD'S Office Systems 
Group. The Magnetic Card/Selectric Type­
writer (MC/ST) family and the Office Sys­
teml6 (os/6) were the major products. The 
MC/ST'S popularity had given IBM a domi­
nant position (over 75% market share) in the 
word processing market throughout the 
early to mid-1970s. But IBM was slow in 
following the wp industry trend to display 
systems, and it began losing market share. 
The os/6 was introduced late, it offered 
only a small display, and it was vastly over­
priced (due to bundling with the expensive 
ink jet printer); it exacerbated OPD'S woes. 
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In 1978, OPD "sold" its Austin, 
Texas advanced development facility to 
GSD, and relinquished its claim to the next 
generation word processing product-a 
shared logic system code-named "Alame­
da" (which was introduced by GSD in late 
1979 as the 5520 word processing system). 
A number of OPD planners and sales reps 
moved down to Atlanta (GSD headquarters) 
to become a part of a new advanced office 
systems team. OPD will continue to sell 
entry-level office products. 

. GSD 's primary province has been 
and continues to be the small business com­
puter market, which it has successfully 
penetrated (35% market share) with the 
Systeml32 and its upgrade, the Systeml34. 
GSD also markets' a smaller system, the 
5110, and a larger one, the Systeml38. A 
, 'naked' , minicomputer-the Series/ I-is 
GSD'S entry into the oem market; the recent 
introduction of the 5520 puts it into the 
shared logic word processing market, while 
the 5280 challenges the intelligent terminal 
market. 

GSD'S mainline small business com­
puters, the Systeml34 and the long-awaited 
Systeml38 (to be shipped in July),use 
unique operating systems and different pro-

The obvious groups set for 
autonomy are the General 
Business Group, the Systems 
Communications Division, and 
the Data Processing Division. 

gram languages from DPD'S mainframe 
computer products. They are further distin­
guished by their user-orientation (GSD sys­
tems are aimed at users who do not want to 
have large, sophisticated dp departments), 
as well as by their architectures and their 
interacti ve nature. 

While processor size and power was 
once another distinguishing characteristic, 
this is no longer the case; GSD'S Systeml38 
is more powerful than DPD'S 8100 or 4331. 
Indeed, these machines will sometimes be 
competing for the same customer. How­
ever, different applications-orientation and 
migration paths between the 4331 and the 
Systeml38 are quite clear; the 4331 is a dis­
tributed processing-oriented machine with 
370 compatibility, while the Systeml38 is 
more of a standalone workstation-oriented 
processor with an innovative, unique archi­
tecture that is virtually incompatible with all 
other IBM computers. 

Thus, GSD is prepared to expand up­
ward through the burgeoning small business 
computer market and to support a variety of 
different applications and user require­
ments. As an independent company, GSD/ 
GBG would no longer be relegated to 
"second-class citizenship" behind DPD. 
Today, GSD is sometimes "locked out" of 
major accounts controlled by DPD. In 1979, 
GSD announced quantity discounts (the first 

for IBM) on the Series/1 minicomputer, the 
versatile processor aimed at the oem mar­
ket. The Series/1 can function as a small 
business computer, a front-end processor, a 
communications processor, a cluster con­
troller, etc. Moreover, the Series/1 easily 
attaches "foreign" peripherals. 

The 5520 shared logic word proces­
sor is aimed directly at Wang Labs, which 
dominates that market; the office automa­
tion area will be a major battleground in the 
future, with emphasis on communications, 
electronic document distribution, executive 
support, and data base access. The 5520 
begins to address these important applica­
tions. 

GSD has also developed a downward 
thrust into the very small business computer 
market, which could tum out to be its most 
important area for future expansion. In 
1978, GSD began converting some of its 
sales offices into' 'Business Computer Cen­
ters" (BCCS), which function as retail out­
lets (currently selling the 5110 small 
computer) and education and service cen­
ters. The philosophy behind the BCCS is to 
offer IBM a less expensive approach for mar­
keting small computers. 

Currently, IBM uses its BCCS to hold 
demonstrations and training/educational 
seminars for small businessmen and other 
potential users. The sales pitch is made at 
the culmination of a session, and if a cus­
tomer can be persuaded to purchase a sys­
tem, delivery is made almost immediately. 
Peripherals and software packages are also 
sold through the BCCS, and in the near future 
other terminal products and services will be 
added to the shelves. 

The BCC'S shared approach to mar­
keting and user education is an excellent 
means for improving small computer profit 

. margins. People who are willing to sit 
through a seminar on small business com­
puters are undoubtedly better sales pros­
pects than many of those who tum up 
through sales reps' "leads." Moreover, 
seminar attendees leave with a better under­
standing of small computers and their.utili­
ty, as . well as a greater familiarity with 
GSD'S offerings ("IBM doesn't make only 
large computers and typewriters' '). This 
visibility will become increasingly impor­
tant as GSD seeks to expand its BCCS and its 
small computer, component, and peripheral 
lines. As of year-end 1979, there were 55 to 
60 BCCS in operation. 

Thus, GBG is well on its way to 
establishing itself as an autonomous entity 
within lOM. All of GSD'S products, how­
ever, do provide users with the communica­
tions interfaces necessary to be a part of 
IBM'S grand network strategy-sNAisDLc 
(Systems Network Architecture/Synchro­
nous Data Link Control). That is, GSD com­
puters can function as "satellite 
processors" to DPD'S 370/303Xi4300 host 
computers. But GSD also has its own net­
working plans-using System 38s as hosts, 
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and linking System 34s, Series/Is, 5280s, 
etc.-that will offer users an attractive 
alternative to the "traditional" IBM ap­
proach. 

As IBM looks to "divide its Data Pro­
cessing Division into two, or possibly three, 
different subsidiaries/entities, the Systems 
Communication Division (SCD) is an obvi­
ous choice for one of the positions. Current-
1y' the majorscDproductis the 8100, which 
boasts an entirely new real-time , interactive 
operating system-DPPx-that is totally 
incompatible with the 370/303X143oo 
lines, and is thus an alternative for small­
and medium-size users. Indeed, the 8100 is 
essentially a Class I or Class II minicomput­
er that uses minicomputer architecture for 
flexibility, ease of use and cost considera­
tions. The 8100 is initially targeted to func­
tion as an intelligent communications 
controller/processor node at remote SNA 

I- sites. Recent upgrades boosted main memo­
ry to 1 Mbyte, and added additional disk ca­
pacity as well. 

However, the 8100 obviously has 
future applications in the office automation 
market; the large-screen 8775 terminal, the 
ease-of -use/ease-of -installation features, 
the "loop technology, " and the DPPX oper­
ating system facilities (like an English lan­
guage COBOL generator) portend a future in 
office automation applications. 

Other 8100 models, both larger and 
smaller than the two that have been intro­
duced (8130, 8140), will offer users an up­
ward migration path that avoids the 370 line 
and its layered software, and an 81oo-based 
network alternative (peer-coupled) that can 
accommodate first-time, small-" and 
medium-size users. Small8! OOs could even 
compete in the standalone very small busi­
ness computer marketplace. Near future up­
grades to the 8100 will certainly include 
word processing and small business appli­
cations packages, an electronic document 
distribution package, and likely an X.25 
packet switching interface. The latter will 
not only serve as an alternative to IBM'S 
mainline approach to networking (SNA), but 
it is a crucial development for mM' s interna­
tional users, and would greatly spur 8100 
sales. 

But the most promising area for SCD 
will probably be the development and mar­
keting of digital voice/data PBX. IBM cur­
rently markets two analog PBXS (3750 and 
1750) in Europe, but the prototype for an 
advanced model has already been de­
veloped at the La Gande, France, research 
facility. Introduction to the U. S. market is 
slated for early 1981. The new PBX will 
probably be marketed by SCD and will func­
tion as a "supercontroller" or "Integrated 
Office Controller" that acts as a switch for 
both intraoffice and interoffice voice/data 
communications. 

This PBX-based network will be an 
important element in developing advanced 
office automation systems (such as voice/ 
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data electronic mail).,It could also serve as 
the voice/data image device that mul­
tiplexes concurrent signals for satellite earth 
stations (e.g., SBS). Moreover, the PBx! 
integrated controller approach provides 
users with a sophisticated, multi-access 
local network that can be used in conjunc­
tion with SNA, X.25, an autonomous PBX­
based network, or any combination of 
these. This integrated controller approach, 
coupled with 8100s and other applications 
processors, and even mainframe computers 
(370/303X143oo vahety), would further 
distinguish SCD from the Data' Processing 
Division mainstream, and would offer IBM 
users yet another network architecture. 

As for DPD, it would be primari~y re­
sponsible for promUlgating IBM'S 370-
based systems, their software, network ar­
chitecture, and future progeny, including 
the 4300 and the upcoming H Series. This is 
the "traditional" IBM that most users are 
familiar with, and little would change as the 
result of a restructuring-although the 
name may be changed to Data Systems 
Division (DSD). System architectures will 
undoubtedly evolve in the 1980s to facili­
tate higher data transfer speeds, better data 
base management systems, faster through-

DPD is the "traditional" IBM 
that most users are familiar 
with, and IiHle would change 
as the result of any 
restructuring. 

put, more efficient I/o, more unified operat­
ing systems, and more communications 
orientation. . . but migration will be evolu­
tionary from current 370/303X14300 prod­
ucts. DPD will take advantage of users 'huge 
investment in 370-based software (esti­
mates of this software lock-in range from 
$75 billion to $85 billion) to introduce both 
higher and lower-end systems. 

sinalier 4300s (e.g., 4331s and 
432114325s) will become satellite applica­
tions processors that can run a variety of 
programs, mcluding office automation. 
That is, DPD'S major operating systems 
(especially YMlCMS) will migrate down­
ward to give users host program compatibil-

" ity, and thus enable large users to save 
.software development costs. Indeed, DPD 
already has a prototype YMlCMS office auto­
mation package (including wp, electronic 
messaging, executive support, etc.) that 
could be made available sometime this 
year. 

The 370/303X14300 program com­
patibility will be DPD'S trump card in keep­
ing users tied to its systems, its software, 
and to its network architectures. DPD sys­
tems will eventually cover the entire range 
of user application requirements, so that 
DPD can offer single-vendor solutions. SNN 
SDLC will be an important part of DPD'S 
plans through the mid-1980s, and possibly 

beyond, but SNA will become much more 
flexible, more accommodating to "for­
eign" devices, more distributed, and more 
data base oriented; it may even incorporate 
voice transmission. 

Further division of DPD into two or 
even three other entities/companies is possi­
ble-370-oriented peripherals, applications 
software, and research and development. 
Ofthese, a peripherals company or subsidi­
ary is the most likely. It would be responsi­
ble for all magnetic storage products (disks, 
tapes, etc.), printers, and possibly even 
some terminals. While peripherals are gen­
erally device- or system-specific due to 
interface requirements, the cpu manufactur­
er does not (should not) have any inherent 
advantage over plug-compatible makers, 
other than advance knowledge of interface 
specifications. At a minimum, this advan­
tage will be eliminated; that is, DPD will 
have to release its future systems' interface 
standards to competitors as soon as these 
standards are developed in the cpu system 
architecture. 

Establishing a separate software 
company/subsidiary may present more of a 
problem, since operating system software is 
inextricably linked to system architecture. 
To wit, there is a synergistic effect between 
system architecture and operating systems; 
system and software engineers must 
cooperate to insure system coherence. 

Thus, a separate DPD software 
company would maintain an unfair advan­
tage over competitors unless the future sys­
tems architecture and specifications were 
also released to them. Such open releases 
would cause wild speCUlations among both 
vendors and users, and would be a competi­
tive disadvantage to DPD unless other ven­
dors also revealed their future plans. 
Therefore, "a separate DPD subsidiary/ 
company for operating system development 
is unlikely. 

The third possibility for a DPD spin­
off is in the research and development area, 
but as with operating system software, this 
would unfairly expose proprietary informa­
tion about future DPD developments. 

In conclusion, IBM has already made 
extensive preparations to direct itself into 
three, and possibly four, separate entities­
GBG, SCD, and DPD (with the latter possibly 
spinning off a peripherals entity). Each of 
these groups offers some unique solutions 
to address users' future computer/com­
munications requirements; each of the three 
(or four) would also have the resources and 
market strength to be competitive. It is un­
likely that IBM would consent to any greater 
diffusion of its resources. 

-Dale Kutnick 

Mr. Kutnick is director of research at 
the Yankee Group, management 
consultants in Boston, Mass. He has 
given a number of presentations on 
IBM's future strategy. 
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same panel displays operator correctable faults.) 
And the host computer isn't needed to run a test. 
Plus, the modular design of the T-3000 allows for 
a quick swap of any faulty module. 
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. LOOK AHEAD 
(Continued· from page 22) 

month employees were being interviewed.' orla one­
by~one ba~isby no less thariEd Gallagher~presi~ 
dent .of Xerox's WesternUnibn International sub­
~idiary,which ,took over the Xterlaotivities from 
XeroxDE:velopment Co. late lastyear~ ,It was ex­
pectedthatonly a handful of employees,. would be 
offered. the opportunity to: trans fE:r , and consensus 
had it that a lesser numberwouldbewi+i:Lngto do 
so. ,The decision to make the'm9ve was ;said to be 

, Gal1agher,:s. 

The sorpewhat 5uddenresignatibn in, mid~March of . 
,Jack Kinnas executive director of AF.IPS left many, 

',wondering if the, gr9up would 1;>e headless atNCC ' 
time. Jerry Koory, chairinarOf anAFI1?Scommittee 
liasongrQup arid who donned a second,.hatas acting 

" director, when, Kihri:'resigned ,didh't ,.think so. He 
, said he would submit aplan,toAFIPS~ executive 
cornmi:tteeApril,J,which would "drasticallyUreduce' 
the'timeneeded,toselecta new executive director.' 
IttookAFIPS two' .years to 'pick'Kinn' 'tosucceed 
Dr; 'Robert W.. I~,ector. ' " " : ' 

Koory·wasn't., willing to divulge his speed-up 
plan:Lri mid-March when the exec, committee had yet 
to, hear it. ' He said Kinn's resignation was '''for ' 
pe:rsonalreas()ns, "but othersqlosetoAFIPS,'in,~' 
gicatedKinn.;was asked. to resign. . Af:)':J:or his 
su~cessor ,.s9methink it, may pe his predecessqr ~, . ' 

,Rec1:0r, who currentlywor~sfor' Conference Manage­
mentAssistance Co. '.' has been attending NCC steer­

,ingcoriunittee meetings ,al thoug h hot· in ario f £i­
cial capacity. .When asked if Rectot' was consi .... 
dered.a possibility,'Koory offered'a 

, ' 

" " 

president,Carter's infiationdirectivesmay put 
'the hex on the latest,device forpla~tichungry 

publi9, ,but it was still in the works ,inritid-March~ 
, . .It's '~"garnbler's card being readiesl ]:)yFr~eman 
Plastics. ' 'IfchClngesin gamb:I.ing. regs being con­
sidered ':Ln'Flo!:,ida, and New,.Jersey pass, .•. · .. ·they will 
allowupe of ',such a card to ,place n inabpentia II 

",'bets on'casino games 'from ,hotel. rooms :or any re­
mot.e'location connected to a ,casino via closed­
circui tt.v e' 

Roger Mills' of TRW,. a candidate this year for the 
'. presidency of ACM, is making good u~e of his name e 

'On·thecampaign trail he promotes "Mills-spec," 
his'own, label for acceptancetesting .•• Expec:tno 
relief for the.shortage of Digital's',P9Pular ~A.·· 
120 DECwriter this year,althoughDEC'soft....;cldned 
VT. '100 may be "easier .toget, in the third ,and fourth 
quarters .... Wehear ICLwill distribute its big DAF 

,through the Advanced System Div. in Washington, D.C. 
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THE PCMS 

NATIONAL 
EYES NEW 

() OPTIONS UJ Some question the 
n . effectivene. ss of semi.conduc. tor 

. L..L.. companies moving into end-
user marketing, but National 

C/) has an upbeat attitude. 
'. It required more than five years for National a: Semiconductor Co. to establish a service/ 

support operation for its Datachecker point-

UJ of-sale systems business, one that was large 
enough to be self-sustaining. But virtually 

a... overnight that company has acquir.ed an in-
_ stalled base of more than 350 mainframes, a 

respected field engineering and software 
support staff numbering about 1,400, and a 

Z worldwide payroll of something in excess 
of 1,800-all parts of what is now called - National Advanced Systems (NAS). 

The new operation, acquired from 
Itel Corp. last Oct. 1 following the sudden 
collapse of this segment of the San Francis­
co company's operations, is headed by E. 
Floyd Kvamme, one of five cofounders of 
National Semi back in 1967. With less than 
five months' experience in the computer 
business, Kvamme exercises his newly ac­
quired knowledge by recalling just how 
widespread his operation is. "What did 
someone tell me-in 18 countries? Whatev­
er," he says, chuckling like a man who 
couldn't recall whether his Irish Sweep­
stakes winnings were $800,000 or 
$900,000. "We have an opening for three 
FES in Tehran," he adds. "We have some 
machines there. " 

The executive hasn't made it to Inin 
yet, but says he has visited with some of his 
field forces and customers. The customer. 
base wants the PCMs to succeed, he says, 
and he tells them the PCMS are the reason 
IBM announced the 4300s in the first place. 
, 'I have met data processing managers from 
major corporations whose prime goal this 
year-by which they will be measured by 
their managements-is to become vendor­
independent," Kvamme says. "That's an 
opportunity. " 

He says vendors will have to pursue 
that opportunity with cost-effective equip­
ment and with reliable gear, and will have to 
support that equipment. "But it's nice to 
know that when you've done all the right 
things there's a customer base out there 
that's kind of anxious to have you around. " 

Not everyone is bullish on the plug­
compatible mainframe business, however 
(see following stories). Some close observ­
ers of the business remain high on Amdahl 

E. FLOYD KVAMME: "I think it's very 
dangerous to judge computer 
companies, where leasing is a factor, 
by their quarter-to-quarter P&L 
statements." 

Corp., but are critical of the National-made 
hardware, one saying that it's only the Hi­
tachi machines that "give them credibil­
ity. " Others find it difficult to imagine that 
a semiconductor company could make it in 
this business. Says Steve Bishop of Input, 
"With the exception of Texas Instruments, 
semiconductor companies have been no­
toriously ineffective in going directly to the 
end-user market. " 

But Kvamme remains upbeat 
through it all. He won't disclose any figures 
on his operation, but others have estimated 
revenues Jrom systems and services at up­
wards of$150 million, compared with total 
corporate sales of $720 million. And Am­
dahl Corp. last year chalked up revenues of 
$300 million. The latter, of course, has 

. been showing lower revenues of late be­
cause it is putting more hardware out on 
lease, and that's whatNAs wants to do; too. 

"I happen to believe that having a 
lease portfolio is fundamental strength in 
this business, long term," says Kvamme. 

Kvamme wants to build a lease 
portfolio that NAS owns, saying 
this should be part of the 
financial strength of every 
PCM. 

He points out that Itel didn't hold any of its 
lease papers, instead selling all its leases to 
financial institutions. And NAS will do the 
same with leases that qualify, this for cash 
generation reasons. But Kvamme also 
wants to build a lease portfolio that it owns, 
saying this' should be part of the financial 
strength of every PCM. 

National currently has no systems 
oulon lease, so he claims he doesn't know 
what it will take to finance his lease portfo­
lio. But he thinks he might want to retain 
20% of shipments as operating leases. 

"I think it's very dangerous to judge 
computer companies, where leasing is a 
factor, by their quarter-to-quarter P&L state- . 
ments, " he says. "Maybe you'd better look 



at the balance sheet. " This, he explains, is 
because the right way .to run a company may 
be to delay putting fat profits on the bottom 
line, pushing those profits to some later date 
and replacing them today with a larger and 
better lease portfolio. 

Kvamme says he can understand 
whyItel did only finance leases, since the 
company. had to buy its mainframes from 
the manufacturers at prices that allowed the 
maker to take his profit first. This left Hel 
with slimmer margins than would be avail­
able to the mariufacturer, such as National, 
while still pricing below IBM. A~d that's the 
advantage accruing to National, which is 
both manufactiIrer and seller-except for 
the upper end of its product line, comprised 
of Hitachi hardware. 

At the time of Hel's withdrawal 
from the business, the company owned a 
considerable inventory of mainframes for 
which there wasno buyer and for which the 
company owed the manufacturers. Accord­
ing to K vamine, the Hitachi machines are 

TREADING ON THIN ICE 
From its very inception, the IBM software':' 
compatible mainframe. business has beeri 
based on the rationale that the user should 
not lose his very considerable investment in 
IBM applications software. What the hard­
ware supplier provided was lower priced 
equipment on which that software could be 
run, or more power at the same price as 
IBM'S. 

"That was the name of the game for 
PCMS. And I foresee that in the reasonably 
near future that line of argument is just not 
going to be valid anymore, " says Oinri Ser­
lin, president of itom International Co., a 
consulting firm in Los Altos, Calif. 

For the PCMS, he explains, the busi­
ness plan called for the ability to produce 
hardware that could be priced below IBM's. 
The software was available from IBM, 
which had placed its operating systems in 
the public domain. But things have 
changed. 

"I think the outlook for PCMS in 
general is somewhat clouded by the new 
software strategy· undertaken by IBM and 
exemplified by DOS/VSE. and vMl370," he 
adds. "I think the indication is very clear 
that contrary to previous policy they have 
embarked on a policy that now will make all 
software, including operating systems, 
move into the licensed-for-charge area." 
And that pretty much eliminates the major 
element in the strategy of the PCMS. 

Serlin acknowledges .that sizable 
software support staffs have been built up at 
Amdahl Corp. and National Advanced Sys­
tems, a recognition. o.f this aspect of the 
business. But he notes that the main element 
of software is development, rather than sup­
port, which cOines later. There first must be 
an ability to develop the software. 

Of course, independent software 
companies could well qll this void, coming 

"largely worked down." Those are the 
largest 7000 series processors. Still in ware­
houses are large quantities of the 5000s, but 
the smallest class, the 3000s, are apparently 
just about all worked down. "We're out of 
that class of machines," he says. 

. Down in San Diego, Calif., where 

The systems Hitachi has under 
d~velopment and those in 
development by NAS are "very 
compatible." 
National has been making the 3000s and 
50oos, employment peaked at some 900 
people last year, hit bottom last November 
when the market for those processors went 
to pieces, and now is said to be back up to 
the 650 to 700 range. But some ofthis is ac­
counted for by the transfer there from Santa 
Clara of National's add-on memory busi­
ness-add-ons for the 370/158s, 168s, 
3031, and 3033. IIi addition, the memory 
operation for the 3000s and 5000s moved 

up with their own versions of IBM operating 
systems, as has been seen with DOS. But it 
may take awhile before anyone develops 
more sophistieated operating systems along 
the lines of MVS. 

But if this is the new scenario, Serlin 
observes, one has to look at the extent to 
which there is divergence from IBM soft­
ware and whether users will go along with 
this. -

"Assuming the PCM has decided to 
bite the bullet and go into its own software, 
then the. biggest sales obstacles would be, 
'Are you going to follow iBM?' and 'Can I 
rely on all the software available from inde­
pendents playing on your operating sys­
tems,just as they will on IBM'S?' This, then, 
becomes a major issue. " 

And that's the way Serlin sees the 
business goirig. In order to survive, he be­
lieves, PCMS will have to develop their own 
software-that parallels but isn't necessari­
ly compatible with IBM's--':'and convince 
users to switch to it. Unfortunately that 
leads to a tougher question. If the pCMsare 
successful in that pursuit, why would they 
have to' develop IBM-compatible hard­
ware? 

"So the whole issue is clouded by 
the software question," says Serlin, who 
thinks this is what the PCMS have to worry 
about, much more than hardware price/per­
formance. 

"The only operating system that 
still remains in the public domain is MVS, ' , 
he reminds us. "It's my considered opin­
ion, based on what they have done to date, 
that as soon as IBM has announced the H 
Series it will do the same exercise on MVS as 
it did on DoSl,vSE and VM. Maybe even earli­
er. " And at that point, there will be no more 
free software. 

-E.K.Y. 

down late last year~ 
As this is being written, Kvamme is 

in Japan, purportedly discussing with Hi­
tachi the arrangements under which that 
company will continue to supply disk and 
tape drives to NAS as it had been doing with 
Hel. Another disk drive supplier, ISS/Sperry 
Univac, last month disclosed that its em~ 
ployment had dropped from 2, 100 to 1,800 
when the pipeline to Hel had overflowed~ 

Under a new agreement between 
NAS and Hitachi, a one-year renewable rela-: 
tionship has been established. Kvamme 
points out, however, that it calls fo'r NAS to 
continue supporting the Hitachi hardware 
for seven or eight years after the last ma­
chine is installed by NAS. 

He says the systems Hitachi has 
under development and those in develop­
ment by NAS are "very compatible.'~ In 
terms of a broad product line, he says, they 
mesh well. "At this time, they're staking 
out the upper end of the line. We have a 
product under development that's above 
their current aimounced product, but they 
have a product under .development that's 
above that one." 

Hel earlier also had an arrangement 
with IPL in the European market, but NAS 
couldn't come to any agreement with that 
supplier and thus did not pick it up. That 
leaves but one outside supplier, Hitachi. 

. Kvamme leans back in his chair, silhou­
etted against an expansive window that af­
fords a view of some rolling hills in the 
high-rent Stanfoid industrial park, plu~h 
quarters inherited from the luxury-loving 
folks at Hel and a sharp contrast to the aus­
tere quarters usually occupied by National 
employees. Like so many others in the 
industry, he tends to call semiconductors 
"technology." Andhe says, "There's an 
opportunity for technology in this [com-

"There's an' opportunity for 
technology. in this industry like 
I haven't seen for 12 years." . ' 

puter] industry like I haven't seen for 12 
years. And that's my bag. I happen to enjoy 
product planriing. That's what I did at Na:-:­
tional in its early years. I was the product 
planner . . . Frolll a technology impacting 
standpoint, it rivals what's going to happen 
in the telecommunications business." 

He contends that technology hasn't 
done much for the computer industry with 
the exception of memory products. He cites 
the dramatic drop in the price of a megabyte 
of main memory, comparing that with the 
comparatively drab performance of the cost 
of cpu performance. 

"The true available performance 
hasn't been demonstrated yet, even with the 
E Series," Kvamme says. "The E Series 
begins to scratch the surface, in my mind. I 
think there's an opportunity, " he says as a 
smile crosses his face. 

-Edward K. Yasaki 
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USERFEAR 
MARSPCM 
SUCCESSES 
In a soon-to-be-released study, 
Creative Strategies cites the 
"FUD" fact~. -Fear, 
Uncertainty, and Doubt-as the 
current user perception of the 
IBM/PCM market. 
The PCMs-those IBM-:compatible main­
frame vendors who survived the doomsday 
knell of the 4300 announcement-are bois­
terously scornful of any cautious Cassan­
dras. And, even as IBM production hits 
stride and reports of upgraded 4300 delivery 
dates increase, the PCMS at the low and 
medium ends of the market often boast ca­
pacityproduction and claim that market 
expansion and volume sales more than bal­
ance their now-lower profit margins. 

Yet, among users and along Wall 
Stre~t, the conviction that IBM can manipu­
late the PCM market almost at will is gaining 
currency-despite the PCM successes. What 
makes this conclusion all the more unset-

tling is the fact that seldom has there been 
less certainty as to IBM'S future plans; possi­
ble trends and IBM options are splayed be­
fore the analyst like the points of a nautical 
compass. 

A senior Wall Street analyst, inti­
mate with PCM finances, went off the record 
to suggest he wouldn't invest in PCMS today 
without first buying· a heart and lung ma­
chine for the inevitable crises. Yet a rising 
wave of interest in the top-line PCMS, partic­
ularly Amdahl, brought a surge to the stock. 
And a number of smaller PCMS reported suc­
cessfully gathering millions in private fi­
nancing. Even the Amdahl investments, 
however, were reportedly bet on 1983 re­
turns. The lease trend of the whole industry 
indicates a more capital-intensive business 
with a longer payout. 

A vendor-weighted survey of 8,000 
mainframe users by Creative Strategies­
International of San Jose, Calif., captured 
nothing so clearly as this user uncertainty 
about IBM'S direction and future plans. The 
life cycle of the 4300, IBM product an­
nouncements, the functions, capability, and 
architecture of the H series, the product life 
cycle of the 303X-users had most of the 
questions but· none of the answers, says 
CSI'S Greg Lavielle. "Most could simply 
not understand what IBM was up to," ex­
plains Lavielle. "They don't know what to 
believe, who to believe. And because of this 
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confusion, the claims and comments of the 
PCM vendors are simply not effective in 
many cases .. It's extremely difficult for a 
salesman in the field to push a PCM product 
in the face of this tremendous uncertainty! " 

Lavielle has coined a phrase-the 
FUD factor-to refer to the' 'fear, uncertain­
ty, and doubt" common in user perception 
of the IBM/PCM market. Based on his survey 
and a successive series of phone interviews 

Surprisingly, most users (about 
BO% of survey respondents) 
believ~ that the PCMs compete 
with IBM on an equal 
technological basis. 

with major users, Lavielle describes the FUD 

factor as IBM'S' most successful weapon 
against the PCMS. Not even the H announce­
ment-now variously' 'predicted" for any­
time from this month to December-will 
likely dispel. the FUD, says the CSI survey 
director. 

"Users haven't the foggiest idea 
how low the H series will go," he notes. 
"They know that H will be above and on top 
of the 303X, but they don't know if H will. 
dip into and cover perhaps the entire span of 
the 303X. Some are even worried the H will 
overlap the 4300. 

"The more sophisticated the end 
users, the more perplexed they are," de­
clares Lavielle. Amid rumors of a new 4300 
operating system from IBM, some users re­
call the original 370 announcement, when 
the 145 and 155 came out a year before the 
168 and vs were unveiled in the true 370. 

Among users who responded to the 
survey, says CSI, rhost agreed that the PCMS 
exist only by IBM'S tolerance. Admittedly 
influenced by the Itel failure, about 65% of 
the respondents were now "seriously con­
cerned" about the financial standings of the 
PCMS, and predicted a shakeout among the 
PCMS in the near future, sparked by the H 
announcement and more readily available 
4300s. Most. users, according to CSI, be­
lieved the PCMS reacted far more. rapidly 
than IBM to developments and changes in 
the market-but generally didn't feel that 
flexibility could compensate for IBM'S su­
perior finance and marketing capabilitIes. 

Surprisingly, most users (nearly 
80%) believed.that the PCMS compete with­
IBM. on an equal technological basis-a 
view, says CSI'S Lavielle, which has few 
converts among independent industry 
analysts like himself. Mainframe users 
overwhelmingly believe that IBM did not try 
to crush the PCM industry with the 4300 an­
nouncement (many citing IBM'S antitmst 
problems), yet most agreed that the E 
Series' price/performance was meant as an 
attack on the PCMS, something to slap them 
down and keep them in their place. Industry 
analysts commonly view the PcMS as IBM'S 
allies against the independent mainframe 
and mini vend s in that they maintain IBM 



account control through reliance on IBM 
operating systems. Lavielle says, however, 
that most users seemed insensitive to this 
relationship and viewed the market struggle 
as one between IBM and the PCMS, generally 
underestimating the independents. 

In the original survey-taken before 
IBM announced its long delivery schedule­
a full 50% of those users who had PCM 
equipment on order said they were then con­
sidering canceling and going to the 4300s. 
Lavielle said the telephone survey, subse­
quent to IBM delivery announcement, indi­
cated a rapid turnaround, firming perhaps 
85% of those PCM orders-yet the switch 
inclination was there. "Most IBM users," 
he says, "remain true-blue IBM tisers." 

CSI also found that 32 % of their sur­
vey respondents were simply not interested 
in PCM equipment-whatever the price; 
Another,20% of respondents required PCM 
prices 40% or more below IBM prices before 
they would consider going IBM-compatible. 

In such a climate, a numberofpcMs 
are seeking niches in the market-submar­
kets in which they can optimize their ma­
chines for user applications-as they await 
the window in the IBM product cycle. 

Magnuson Systems provided a spe­
cial assist feature for its Storage' Technol­
ogy oem, contrac't-' 'an additional, board 
that lets' them do s<?mething faster. " With 
the University of California' at Berkeley, 

Magnuson developed a cpu assist for a li­
brary catalog system that the PCM can now 
market. For the Exchange Bank in Florida, 
Magnuson developed an optimized inter­
face with tBM check sorters that the compa­
ny can now offer "every medium-sized 
bank in the country. " 

Similar strategies are acknowledged 
by other PCMS, although few have Magnu­
son's direct field input, preferring oem mar­
keting. "In most applications, we offer a 
two-to-one advantage over IBM, " explains 
Magnuson president Joe Hitt. "But in this 
sort of situation, we probably offer a four­
to-one advantage. ", 

Even Two Pi, the sole active survi­
vor among the low end PCMS, doesn't con­
front the 4331 directly-preferring to sell 
its systems as powerful minis which run all 
IBM operating systems. Two Pi has intro-

,duced a complete series of controllers that 
emulate IBM'S peripheral controllers, allow­
ing users to attach less expensive minicom­
puter peripherals to its cpu. Two Pi 
president Jared Anderson says the develop:' 
ment of the controllers was as much if not 
more of an engineering feat than building a 
new cpu, but the controllers add 40% to the 
price of the Two Pi sale. It's the sort of 
value-added development that many PCMS 
consider necessary to maintain, future 
growth and healthy margins. 

, , ,~Vill McLellan 
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OFFICE 'AUTOMATION 

OFFICE IS 
WHERE IT'S 
HAPPENING 
AFIPS' first Office Automation 
Conference drew only about 
half the crowd that was 
anticipated, but most aHendees 
agreed that the show was a 
success. 
Nearly all the elements of an automated of­
fice have been built. The next and critidll 
step is to integrate them into a system that 
can be used by managers to get their work 
done more efficiently. 

These conclusions were voiced by 
speaker after speaker at an Office Automa­
tion Conference during three unseasonally 
cold days in March at Atlanta's spacious 

, World Congress Center. The conference 
was sponsored by the American Federation 
of Information, Processing Societies 
(AFIPS), which also sponsors the National 
Computer ,Conference;, and it included an 
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exhibit by 112 companies that hope to be ' 
supplying equipment and services to what 
some market forecasts indicate will be a $50 
billion business by the mid- '80s. 

It was the first such conference of 
this size arid it drew standing room only at­
tendance at virtually all of the 50 session~, 
which ranged in ~ubject matter from photo­
composition and the implications of memo­
ry technology on future office systems to 
such broader subjects as word processing 
and the implications of change in tomor­
row's offices. 

In a keynote address, on a day when 
the temperature outside was 11 degrees, Dr. 
C. Jackson Grayson, who heads the Ameri­
can Productivity Center in Houston, 
presented a chilling case for the use of auto­
mation in the office of the, '80s. He said 
gains in U. S. productivity have been declin­
ing every year since 1968 and reached a 
minus growth level last year. Although 
U . S. productivity still is higher than that of 
every other nation in the world, he predicted 
that by 1990 the U.S. could slipfrom num­
ber one to number five, behind France, 
Germany, Japan and Canada. 

Grayson, who was chairman of the 
federal wage and price controls commission 
during the Nixon Administration, said 
industry has become bogged down with 
what he called federally inspired "work 
disincentives" such as price controls. What 

is needed, he said, is "a national effort at 
the government, business, and individual 
levels" ai~ed at increasing productivity. In 
an information age, one avenue would be 
office automation; but he warned that any 
effort, should be aimed at the professional, 
technical and managerial areas, not the 
CIericalarea, where costs aren't soaring as 
much as are managerial costs. 

In a highlight session on office auto­
mationmana~ement" John J. Connell, 

Office costs could double ,over 
the next six years, and ,"if 
major steps are' not taken to 
arrest this growth, the health, 
and in some cases the very 
existence, of many enterprises 
will be threatened. 

executive director of Office Technology 
Research Group, said that of the $800 bil­
lion total costs of office operations in U.S. 
businesses in 1979, $600 billion went to sal­
aries and fringe benefits. "No other seg­
ment of business operations is so labor­
intensive," he said. Office costs, he added, 
could double over the next six years, and 
"if major steps are not taken to arrest this 
growth, the health, and in some cases the 
very existence, of many enterprises will be 
threatened. " 

, Thomas Lodahl, of Cornell Univ . .'s 
school of business, saida shortage of secre-' 
taries 'is putting h~avy burdens on highly 
skilled professionals who' otherwise could 
be delegating up to 30% of their, work. 
Without that support, "we have a situation 
where industry finds itself with $30,000 to 
$40,000 a year clerks. l' 

, , Lodahl, '~ho is an industrial psy­
chologist, said he dre'ams of an "interactive 
design. faborator)r'.' 'where- office, automa­
tion systems cO,uld be develo~d by design­
ers sitting d9wn wlthprpspective, users. Ina 
talk entitled "Will we manage ~echnology ; 
or will it manage us?~,' tod8;hl said'~h6ever 
introduces automated systems in the bffice 
should do so with' an attituae of patience, 
stressing to the users that it'is being done'on 
an experimental basis. "Avoid premature 
conclusions 'of huge savings," he said, 
"because the organizational learning 
curves are long and strange .• , '. 

, And there is no "cookbook pre-
scription" . for automating office prcice-: 
dures, said Michael Hammer in' a session 
entitled "What is Office Automation?" 
Discussing the behavioral aspects, Hammer 
said that during the implementation pro­
cess, two views always will come up. The 
first is, "you are talking about eliminating 
thedrudge'ry so that people can be elevated 
in their jobs; and their skills will increase as 
their frustration goes down. because they 

System I022:"When·there are more 
people on your back than 
on your side. 
The DECsystem DUemma 

DECsystem-lO and 20 are great computers, But information isnot much 
good if it takes days, even months, to get at. Hence you're probably buried by 
a backlog of demands for ad hoc reports, new applications, or changes to 
existing programs. 

One answer is an unlimited budget and a staff of hundreds. 
A better solution is System 1022 data base management. 

9 Out of 10 Pick System 1022 
System 1022 has been chosen in 9 out of 10 competitive 

encounters with other DECsystem data base packages. It goes 
up faster, it's easy to use by even the most non-technical 
personnel, and it gives your end users fast response to 
complicated inquiries. In short, it saves you a lot of work by 
letting your users do most of it themselves. 
Call For A Free Trial 

System 1022 is working wonders for virtually any type 
of organization or institution you can name. If you want to 
see what real data base management is all about, call or write 
for more information or for a free 60-day trial: Len Goldberg, 
Software House, 1105 Massachusetts Ave., Cambridge, 
Ma., 02138. (617) 661-9440. 
The Data Base 

I Software House] 
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will have more autonomy. " But right be­
hind that observation, Hammer said, is 
another-the view that these new systems 
and fimctions are merely slave making 
procedures where people become mere at­
tachments to a machine and can be more 
closely monitored by their bosses. 

Hammer said that "unfortunately, 
both trains of thought are true. How you 
manage and design the system is going to 
detennine which view is supported. " 

Said Connell, "Whatever we may 
know about predicting system changes, we 
know next to nothing about predicting 
behavioral changes." For that reason, he 
said, "we must factor into our thinking and 
planning the idea that new systems, tech­
nologies, and processes should be intro­
duced into the office in a test environment 
so that we can detennine by actual experi": 
ence how people will react to the change. " 

Although it's a new ,concept in the 
office, funds should be budgeted to bring in 
machines and test them to detennine how 
they' will perfonn, how people will react to 
them, and what they will accomplish in a 
particular office environment. ' 'Only 
through such testing can management be 
sure that the steps being taken to improve, 
productivity have a reasonable probability 
of success," Connell said. ' 

The question of who will do the test­
ing and who eventually will be in charge of 

OFFICE AUTOMATION CONFERENCE, first ever staged by AFIPS, drew close 
to 8,000 at World Congress Center in Atlanta. Second conference will be held 
in Houston in March 1981. 

the office of the future still is very unclear. 
Connell said it is the most controversial 
issue of all. He said the jockeying for posi­
tion and the infighting are fierce and "to the 
extent that choices are being made, they are 
seldom being made on rational grounds." 

A panel on the subject concluded 

that the "user" would be in charge of the 
automated office, but the panelists were 
hard put to define him. Robert Benjamin, 
manager of corporate systems planning 
with Xerox Corp., said the user in the office 
isn't as easily defined as the factory worker 
or the accountant. "Until we've defined the 
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user more clearly, we'll have to rely on re­
quirement planners--surrogates for the real 
user---:-who will be specialists experiment­
ing in the office environment. " 

The conference and exhibit drew a 
total of 7,640 persons, which included 
2;300 exhibitor personnel, some 500com­
plimentary admissions for speakers and 
other officials, and about 2,000 who regis-

. tered only for the exhibits. AFIPS had pre­
dicted a turnout of 15,000, most of them 
going to the exhibit. 

The show organizers scrambled to 
. get a crowd to the ex~ibit by setting up a bar 

that offered free drink~ in the exhibit area, 
and announcing it on the public address sys­
tem on the ~econd and third days of the' 
show. Chairmen of the ~essions also were 
instructed to invite the attendees to go 
downstairs to the equipment exhibit at the 
end of each session. But such efforts 
weren't successful. 

Said Laird Weagant, with Electro­
home, Ltd. of Kitchcner, Ont., an exhibitor 
that displayed a lightweight viewer that 
projects crt displays onto large screens for 
group viewing: "We came down here to ex­
hibit to exhibitors. I've never had so much 

- Microprogramming Nightmares . .. That STEP-2 Has Banished 
NIGHTMARE # 

# 1 We only used up $50,000 worth of PROM's during development 
What do you mean, Production is short of them? .................... . 

# 2 Our bit-slice system almost works. . ....•....•.................•..... 

# 3 ~~al-ti~e t~sting wasn't important. Of course Charlie's still 
trghtenlng code. . ............................•................... 

# 4 Charlie's home built simulator didn't break down until after 
he left for Germany. . ...... " ...................................... . 

# 5 How can they scrap the project? We have only been debugging 
for six months. . ...........................•....................... 

# 6 It is just another 2 hour assembly ............. , .................... . 

Get Rid Of Your Nightmare . .. Wake Up To STEP-2 

NIGHTMARE COST' 

$50,000 
+ Late Product 

Bankruptcy? 

Maintainability 
+ $100,OOO? 

Project Delay 
+ $32.000? 

Market Share 
+ $250,OOO? 

Frustation 

Not just another bit-slice development system ... a complete solution to your microcoding problems: 
• Microcode development in-circuit • Real-time memory simulation 
• Fast word-oriented microcode editing • Real-time trace of processor activity 

STEP-2 surrounds your processor, 
giving you the flexibility needed to . 

I turn your nightmare into a sweet r----------------'II------------------, 
dream. With STEP~2, you spot a 
bug, track it, recode, kill it .•. and 
sleep nights. 

[!J Use any computer to develop microcode: 

S 
T 
E 
P 

STEP will provide the meta assembler if you 
need one. Advantages: less startup time- no 
new operating system to learn-faster code 
development-quicker assemblies, simultaneous 
hardware and software development -less cost 
using existing computer. No computer? In many 
cases STEP-2 plus a computer costs less than 
our nearest competitor! . 

(g]STEP~2 is a standalone interactive develop­
ment instrument with: integral CRT, keyboard, 
word oriented microcode editor, communications 
facility with upload/download routines, control 
port for target processor, reconfigurable memory, 
and simple, fast-learn command routines. All in 
the base price. 

[IDReal-time reconfigurable memory simulation 
from 8 to 192 bits. You configure STEP-2 array 
size for each new project Choose from both 
memory families: 
• MEM 32 for fast controller applications: 

depth to 2k, worst case access time to 360s 
• MEM 128 for processing applications: depths 

to 48k, worst case access time to 50ns 
Bonus: STEP·2 handles ?ne memory array 
or several, pipelined or not. 

~AOM simulation cable' family allows you to 
plug into existing PROM sockets on any target 
processor. 

[§)Real-time trace for synchronous capture of 
processor states at cycle times to 90ns. A 
selection of triggering equations and modes 

S 
T 
E 
P 

from self-teaching menus simplify complex setups. 

[§]Your pr~cessor/controller under development 
IS supported by STEP-2 regardless of configur­
ation. Doubt it? Call CurtIs at (408) 733-7837. 

'Good equipment pays for itself. STEP-2 is 
priced from $4.950 to $49.500. Call STEP today 
lor a quote. 

_ ... 11. STEP 
H ENGINEERING 

----' P.O. Box 61166, 757 Pasloria Ave. 
Sunnyvale, CA 94088 • (408) 733-7837 

68 DATAMATION 
CIRCLE 51 ON READER CARD 

time to talk with them. I'm delighted. " 
A salesman for 3M, Dave Mead, 

summed up the comments of many exhibi­
tors: "There are no big crowds. But that 
gives me more time to explain my prod­
ucts. " And if exhibitors hadn't a reason to 
be excited over crowds, there was evidence 
of excitement for the office automation 
market. At. the end of the Atlanta show, 
more than 300 exhibit spaces had been sold 
for next year's conference in Houston. 

-Tom McCusker 

Also contributing to this story were 
Bill Musgrave and Louise Shaw 

THE.FUTURE 

A LOOK AT 
THE NEXT 
DECADE 
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believe they're going to do it again and 
again." When IBM does raise prices, Weil 
said, "it's good news for the Japanese. " 

Both Weil and Robert T. Fertig, 
president of Aer's Technology Analysis 
Group, agreed there will be an IBM H Series 
in the decade, although they disagreed on 
introduction time. Fertig believes it will 
come in mid-'80 and Weil said early '81. 

Weil, who earlier had said H would 
be announced in the third quarter of this 
year, said he'd revised his thinking "be­
cause IBM is a living, breathing thing. They 
can change their minds." 

Fertig, asked how he knew H exists 
when IBM keeps denying it, listed his rea­
sons: "One, an IBM High (H) Series organi­
zation was put in place three or four years 
ago; two, details are too specific to be 
ignored; and three, IBM leaks a little. " 

Fertig predicted that full unbundling 
of MVS would come with H, and that more 
applications generators' 'are in the works, " 
as is PLS "or some version of it" as a soft­
ware development tool. He believes H will 
have a relational data base capability imple­
mentable under IMS. He also feels IBM may 
call the first two H machines "3034 and 
3035 for psychological reasons. " 

There will be "no more plumbing 
with H," said Fertig: as the machines will 
feature external cooling units. He said the 
first H machine, H 4A or "Adirondack," 

which was to offer 10 to 11 MIPS (millions of 
instructions per second) was cancelled in 
favor of H 4B, which will offer 12 to 15 
MIPS. Succeeding models, which will be 
introduced through the first quarter of 1982, 
will offer up to 27 MIPS, he said. 

And after H? Fertig sees the Sierra 
Series as an H Series extension to be intro­
duced in the first quarters of 1983 and 1984. 
He said Sierra machines will offer from 10 
MIPS to.50 MIPS. 

Fertig said the H Series will be 
introduced by midyearr Weil 
argued not until early '81. 

He predicted the G Series will be of­
fered beginning in the first quarter of 1982 
through the first quarter of 1984 to fill the 
gap between E (the 4300 series) and H. "I 
believe G will be a technical improvement 
of E and not a completely new product 
line," Fertig said. 

An additional follow-on to E, he 
said, will be the Olympia series, to be of­
fered in the fourth quarter of 1984 with .3, 
.7 and 1.7 MIPS. 

Mainframers other than IBM had 
their say about the '80s at the ACT Forum. 
Fred Bauer, NCR Corp., said it is his compa­
ny's intention in the decade' 'to bracket IBM 
in every sense of the word." 

John Selman of Honeywell sees user 

spending patterns changing to "more 
service-oriented purchasing." He also ex­
pects the linking of office automation with 
traditional data processing, leading to a 
trend' 'toward more multifunctional termi­
nals. " 

And Gorchow of Univac said, 
"Multiprocessing hardware and software is 
definitely in our plans. "He said system se­
curity is becoming an increasingly impor­
tant consideration. 

ACT'S Fertig spoke for Amdahl 
Corp. in answering a question: "Will Am­
dahl survive the H Series announcement?" 

"Absolutely yes," said Fertig. 
"Amdahl has anticipated it and is ready 
with a product. The key to Amdahl's sur­
vival is becoming a systems company in the 
1980s instead of just a cpu company. It has 
tried this by acquisition. " 

AT&T will be in there too. Roger 
Moody, vice president, AT&T, said he is 
often asked if IBM is going to be AT&T'S big­
gest competitor in the future. "My answer: 
no, they already are. " 

The forum also offered talks on user 
experiences with the 4300. 

James B. Woods, associate director 
of communications and data processing 
with Hughes Aircraft Co., said that his firm 
presently has four 4331s and three 4341s in­
stalled, and planned for installation this 
year are one more 4341 and four more 

6250 bpi is available today 
. for DEC & DG users 
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Aviv's new GCR tape systeJDs 
AVIV is delivering GCR tape systems now for NOVA/Eclipse' and 
PDp·II /VAX"computers. Each offers ANSIIIBM media com· 
patibility in 6250 and 1600 bpi modes, increased data capacity 
and speed four times over conventional 1600 bpi systems. 
AVIV's tridensity 6250/1600/800 bpi tape systems are designed 
for flexible system configuration. high data integrity and the 
highest effective throughput in the industry. 
-Large record capability.-Read/write "on the fly ... ·4k FIFO data buffer . 
• 45. 75 or 125 ips drives. ·Imbedded controller uses one host computer 
slot.. 2 track error correction .• Software transparent to DEC and DG 
operating systems .• Comprehensive diagnostics. • From $ 30.200. 

Other AVIV mag tape products: PE and NRZI controllers 
and systems for NOVA/Eclipse, PDp· I I /VAX and LSI·II /23" 
computers. From $3,100, OEM discounts available. 

CIRCLE 53 ON READER CARD 

Advanced GCR/minicomputer technology. 

6 Cummings Park 
Woburn. Massachusetts 01801 
(617) 933:"'1165 

• ® Data General Corporation 
•• ® Digital Equipment Corporation 
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4331s. He said of the models, "There's 
more in the box than we're able to get to. " 

Woods said he'd had problems with 
DOS and DIDS and with lack of trained cus­
tomer engineers, lack of spare parts, and 
lack of trained program support reps. But he 
said he has received good service engineer 
support. "I'm not disappointed. Our prob­
lems have been what could be expected for 
an early user." 

David W. Smith, senior technical 
executive in Computer Technology and 
Training at the Communications and Com­
puter Sciences Dept. of Exxon Corp., said 
of the 4331: "If you're going to try to use 
3340 disks, you're going to take a beating. " 

He said the 4331 works best when 
it's only trying to do a couple of things. Its 
microcode he termed "extraordinarily ro­
bust. It is clearly a box you can hook a lot of 
things onto. " 

A number of the forum participants 
were asked what they'd do if they were 
given $10 million to invest in software 
productivity tools. NCR'S Bauer said he'd 
invest in a transaction processor monitor for 

, query generator type functions. Fertig opted 
for data base software. "That has to be 
productive assuming the proper languages 
interface with it. " 

Lecht liked natural languages or 
quasi-natural languages "to spread out the 
ability to program to more people." 

Fertig chose his closing statement at 
the Forum to restate his belief in the predict­
ed summer date for the H Series introduc­
tion. He invited attendees to Acr's next 
forum ... "a post H Series Forum, in Lon­
don in July." 

-Edith Myers 

ANTITRUST 

EDELSTEIN 
KEPT ON 
IBM CASE 
IBM failed to prove its claims 
that Judge Edelstein should be 
removed from the federal 
antitrust case, the appellate 
court ruled. 
A federal appeals court has rejected IBM'S 

attem!?t to have the presiding judge in the 
ll-year-old U.S. vs. IBM antitrust suit re­
moved from the case. In its lengthy written 
opinion, the court almost scornfully 
brushed aside the computer vendor's highly 
publicized charges of undue bias and preju-

dice on the part of U.S. District Court Judge 
David N. Edelstein, for most of a decade the 
judicial ringmaster in the huge monopoly 
case in New York. 

A three-judge panel from the presti­
gious Second Circuit Court of Appeals 
bluntly rejected IBM'S arguments as wholly, 
insufficient to justify Edelstein's removal, 
and declared IBM'S "evidence" of unfair 
prejudice to be largely specious, subjective, 
and irrelevant. 

In mid-March, IBM filed a petition 
requesting the entire lO-judge panel of the 
appellate court to rehear the case and review 
the findings of the three-judge panel. Some 
court observers speculated that IBM was 
loath to give up the considerable leverage 
the Edelstein petition gives them-with its 
threat of a new trial, perhaps a new decade 
in court-in their ongoing settlement dis­
cussions with the Department of Justice. 

In its initial appeal, IBM had argued 
that Judge Edelstein had adopted a queru­
lous, often hostile attitude toward IBM attor­
ney Thomas Barr and many IBM witnesses, 
and that this "bias and prejudice could not 
have come. from any source other than an 
extrajudicial source." (rhe allegation of an 
"extrajudicial" basis for the judge's atti­
tude-that it was based on something other 
than Edelstein's courtroom experience with 
the IBM attorney and his witnesses-is the 
crucial argument to be proven in demanding 

FOCUS: the solution to the information control puzzle. 
FOCUS is the most complete 
user,oriented information con, 
trol system available today. Using 
English,language sentences, you 
can both prepare reports and 
manage data online. And with 
FOCUS you can also develop en, 
tire applications faster than with 

structures such as IMS, rOMS, 
VSAM and ISAM. 

5. Graphs, financial models, 
formal statistics - decision, 
supporting data in understand, 
able graphic hard copy or CRT 
display. 

any other system. Over 400 major companies, 
Operating interactively institutions and government 

(CMS/TSO) on IBM 370,4300, facilities are using FOCUS to 
'or co~patible mainframes, speed up their data analysis. 
FOCUS combines these 5 key Among them are: J. C. Penney, 
functions into one system: ITT--Continental Baking, Merrill 
1. Report generator & query t.:======:::::,!::::=====::2=======' Lynch, United Airlines, Yale 
language-solve your ad hoc problems and prepare University and the, U.S. Army Corps uf Engineers. 
standard reports with full formatting and calculating. FOCUS can save you time, effort and money. For more' 
2. Relational file structures-gain flexibility and reduce information, call or write for our brochure. 
redundancy when data is st()fed in FOCUS shared struc, 
tures which ~re linked by common fields. 

3. Database management & updating-attend to all 
your data,capture, data,validations and add,delete,change 
rpaintenance tasks. 

4. Reports from existing files - instant interface ~ith 
, all your current files from simple sequential to complex 

~FI]C:US 
Information Builders, Inc., 254 West 31st Street, 
New York, N. Y. 10001 (212) 736A433 

FOCUS is also available on a service bureau basis 
through the international network of Tymshare Inc. 
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The Prlme750. 
The best way to go big 

without going with 
the tiiggest. 

Contrary to popular opinion, mainframe 
capability does not have to be purchased 
from a mainframe company. As evidence, we 
offer the affordable, interactive Prime 750. 

The 750 is de~igned around a full 32-bit 
cpu. It supports industry-standard FORTRAN 
'77, ANSI '74 COBOL, CODASYL DBMS, 
BASIC, PL/I, RPG II, and a host of communica­
tions products. And it also supports up to 2.4 
billion bytes of disk storage, and as much as 
32 MB of virtual memory for each of up to 63 
simultaneous users. 

The 750 can handle just about anything, 
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including huge computational analyses, big 
data processing tasks for business, and com­
plex data communications applications. 

And it's interactive-a highly desirable fea­
ture on a computer with mainframe power. 

Also, the same 750 that runs your business 
programs can simultaneously crunch some 
ver;r big numbers. And if you go to dis­
tributed processing, the 750 supports 
PRIMENET~ X.25, and a wide range of 
communications products. 

The 750 is just one of the fully compatible 
Prime 50 Series computers - including the 
250,550, and 650-that share the same oper­
ating system, file system, and communica­
tions products. So you can start with a smaller 
Prime computer, and upgrade all the way to a 
750 without program recompilation or soft­
ware modification. 

If you're thinking big, contact the nearest 
Prime office, or write to our Advertising. 
Department, 3 Newton Executive Park, 
Newton, Massachusetts 02162. 
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the removal of a sitting judge.) Finding no 
evidence of extrajudicial bias in the IBM 

brief, the court bluntly rejected the petition 
to dump the judge-noting pointedly that it 
was ruling not on the merits of the case, or 
the judge's management of it, but only on 
the IBM charge of unfair prejudice. 

"The question, " said the court, "is 
not whether the trial judge has abused his 
discretion, but whether he could exercise 
any discretion because of a personal, ex­
trajudicial bias which 'precludes dispassion­
ate judgment." Yet, declared the panel, 
, 'IBM has not shown and does not purport to ' 
establish or identify any personal connec­
tion, relationship, or extrajudicial incident 
which accounts for the alleged personal ani­
mus of the trial judge. IBM'S claim of preju­
dice is based completely on Chief Judge 
Edelstein's conduct and rulings in the case 
at hand." 

The appellate court made it clear 
that it did not consider neutrality to be the 
posture of a sitting trial judge. "Chief Judge 
Edelstein is the sole finder of fact here. His 
role is not that of a passive observer. His 
role is to determine the facts in a field which 
is exceedingly complex and technical," 
said the court. He, is required to judge the 
reliability of witnesses, to ascertain mo­
tives, and to perceive the strategies of the 
opposing lawyers. He "has an official obli­
gation to become prejudiced in that sense. 

Impartiality is not gullibility. Disinterested­
ness does not mean childlike innocence. If 
the judge did not form' judgments of the 
actors in those courthouse dramas called 
trials, he could never render decisions." 

The appellate court noted IBM'S 

complaint that Edelstein had treated its 
attorney and some witnesses with "asperi­
ty, incivility and hostility." Witnesses 
complained of Edelstein's "stares, " 
"glares" and "scowls." Edelstein alleged­
ly interrupted the government's 52 wit­
nesses only 846 times and interrupted IBM'S 

"If the judge did not form 
judgments of the actors in 
those courthouse dramas 
called trials, he could never 
render decisions." 

first 19 witnesses over 1 ,200 times; he al­
legedly asked IBM witnesses "too many 
questions," and required them to "draw 
meaningless charts and diagrams," and to 
answer complex questions with simple yes 
or no replies. "Accepting all these conten­
tions at face value," declared the court, 
, 'we do not find them to be of the stuff upon 
which one can sensibly premise extrajudi­
cial bias. " 

Edelstein's "asperity and incivility 
may well be due to his feelingthat a witness 

is not forthright, that he is trying to protect a 
position, or otherwise attempting to obfus­
cate the fact-finding process," declared the 
court. "His questioning, his interruption, 
his insistence on clarification may well be 
prompted by his struggle to determine the 
truth .. " His asperity may well be 
p~ompted by a feeling that the witnesses for 
IBM (three are longtime employees) are dis­
sembling." IBM, said the court, offers no 
evidence that Edelstein's reactions were 
anything other than a legitimate and justifia­
ble response to the testimony before him. 

Examining the record of Judge 
Edelstein's comments to IBM attorney Barr, 
the appellate judges said they were "per­
suaded that while occasional flareups 
toward counsel have undoubtedly occurred , 
there is no indication that this is other than 
sporadic. Such isolated ,instances are un­
doubtedly endemic to a trial of this dimen­
sion, and do not provide any basis for 
finding personal prejudice against IBM, as 
distinct from its counsel. " 

"Judges," said the Court, "while 
expected to possess more than the average 
amount of self-restraint, are still only 
human. They do not possess limitless abil­
ity, once passion is aroused, to resist provo­
cation." And, given the "seemingly 
interminable length" of the IBM case, said 
the court, even "the most stoic might well 
lose patience . . . ." 

A New IIIIIIIIIII~IIIIIIIIIIIIIII Reader from Intermec 
*BAR CODE* 

All Codes in One Package 
The new I ntermec Model 9300 Bar Code 

Reader lets you read all common bar codes 
with speed and accuracy. Easilyaccessible 
program switches let you select between 
8 different codes. 
Smallest On-Line Reader Available Today 

The 9300 saves valuable work-
space. Overall reader size is only 
9"x6"x1~' Mount virtually any­
where on your existing equip­
ment or workstation. 
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Code 39® 
Codabar 
UPC 
EAN 
Code 11 
2 of 5 
Interleaved 2 of 5 
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Intermec Quality and Reliability 
The 9300 will provide years of reliable 

and virtually maintenance-free service, 
thanks to the quality design and construc­
tion you've come to expect from Intermec. 
Broad Interface Features 

And, the 9300 is loaded with interface 
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transfer and more ... the 9300 may be 
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NEWS IN PERSPE~TIVE 
Confronting an impressive statisti­

cal display from IBM which purported to 
show Judge Edelstein's inclination to reject 
IBM courtroom objections and motions, as 
well as similar compilations from the gov­
ernment arguing the opposite, the court 
barely restrained its sarcasm: "Whil~ the 
computers have obviously been running 
overtime, the relevance ofthe statistics they 
have spawned to the issue of judicial bias is 
highly questionable." It added, "There is 
no authority for, and no logic in, assuming 
that either party to a litigation is entitled to a 
certain percentage of favorable decisions. " 

The appellate court made no attempt 
to hide its distaste-indeed, horror-at the 
leJlgth, scale, and cost of the ongoing IBM 
case, and once again urged a settlement as 
in the best interest of all concerned. The 
three:-judge panel repeatedly made clear, 
however, that they could not consider dis­
placing Judge Edelstein-barring evidence 
of extrajudicial bias-anything but a 
"catastrophe" for the interests of justice 
and all parties. Noting IBM'S suggestion that 
a new judge be appointed to purge the court 
record of parts which reveal Edelstein's 
bias, the court warned, "The labors of Sisy­
phus pale by comparison to those that would 
be imposed upon a new judge, and in the 

. end, the attribution of extrajudicial bias 
would require extrasensory perception. " 

"IBM complains in gist of erroneous 

rulings and judicial mismanagement of the 
trial, " concluded the court. The attempt to 
displace Edelstein is, however, "not the 
appropriate vehicle to relieve IBM of the 
burdens it sets forth .... " Until a decision 
on the merits has been made, . "the material 
issues fixed, the wheat hopefully separated 
from the chaff, we cannot make any deter­
mination as to the propriety of any ruling in 
this monstrous record, much less divine its 
motivation. " 

-Vin McLellan 

INTERNATIONAL 

SWEDEN 
FEARSDP 
RELIANCE 
Sweden's aHack on computer­
related vulnerabilities is 
lauded by some, loathed by 
others. 
Onder the guise of safeguarding Swedish 
industry, government, and society in gener­
al against overreliance on computer sys­
tems, the Swedish Parliament may entertain 

a bill this fall which could make licensing 
compulsory for certain types of computer 
systems. This so-called "Vulnerability 
Act, " proposed in a recent report from the 
Swedish Defense Ministry, notes that all 
computer systems are vulnerable to acts of 
war, terrorism, economic embargo, mal­
function, and unintentional errors which 
can lead to a system breakdown. And for 
certain systems, such breakdowns can be 
catastrophic . 

The co"ntroversial report, "The Vul- . 
nerability of the Computerized Society," 
suggests that the Swedish government has 
not exercised enough control over develop­
ments that have led to "today's computer­
ized society." Conceding that a low 
probability exists for some of the cited 
risks, the SARK Committee report nonethe­
less is adamant that "vulnerability is unac­
ceptably high." And giving added weight 
to the report; a recent survey published in 
the Swedish press states that only 14% of all 
companies· using computer systems could 
continue to carry on business with manual 
standby systems. 

While the report is full of horror 
stories ·on computer-related risks, it is dis­
missed as insignificant by spokesmen for 
two of the largest U.S. computer vendors . 
One source says, "It's all a bit of a yawn," 
while another comments, "Our Swedish 
staff says it's just another of many Swedish 

- .to..... ~~, ". • 
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NEWS IN PERSPECTIVE 
government reports which will soon be put 
away and forgotten like the rest. " 

And one U. S. government official· 
involved in international information policy 
finds the thfust of the Swedes' report fool­
ish: "Basically, their position is analogous 
to that of the. monks who objected to the 
coming of the scientific revolution. They 
can't tum back time just because change 
creates new risk profiles. The world 
changes and risk profiles change-that's 
just the way. it is." . 

The fear in some quarters is 
that vulnerability will become 
another issue like transborder 
data flow which could clip the 
wings of U.S. multinationals. 

But the issue is not one of agreement 
or disagreement with the report's conclu­
sions; it's a matter of repercussions .should 
the report's recommendations be put into 
law. The fear in some quarters is that vul­
nerability will become another issue like 
transborder data flow which could clip the 
wings of U.S. multinationals-both ven­
dors and users. By tightening up security re­
quirements on foreign hardware, software, 
and service sources, by insisting on local 
expertise for systems, by limiting the 
amount of foreign processing a multination­
al may do, and by limiting system complex­
ity, a new Swedish Vulnerability Act could 
set a pace popular with some politicians and 
others anxious to limit dp activity as a possi­
ble social danger. 

Measures proposed by the Swedish 
report include licensing for public sector 
computer systems as well as some private 
sector operations. For businesses designat­
ed "K-enterprises" (included on the Na­
tional Board of Economic Defense list),a 
system of notification and advice should be 
es.tablished. The report notes that such spe­
cial business sectors, which include banks, 
insurance companies, certain parts of the 
manufacturing industry, communications 
and transport concerns, and distributive 
trades, are considered crucial to the func­
tioning of the country in wartime, 

Such companies would be required 
to report to a newly established vulnerabil­
ity authority such details as the particulars 
of computer equipment, its location and 
uses, system structure, dp· security provi­
sions, emergency plans, and the nature of 
file content. What's more, notifications 
"shall always contain particulars of pro-, 
cessing operations abroad." 

The proposals also cover service bu­
reaus, which would have to report depen­
dence on staff, documentation available, 
and standby toutines. "If [a user] employs 
the services of a computer service bureau, " 
the report says, "the possibilities ofreduc­
ing vulnerability are somewhat curtailed." 

The SARK document is largely 
defense-oriented, a bias which has earned it 

, . 
COLORGRAPHICS: 
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It's now available~the fastest color video generator made. Plug it directly 
into a Digital Equipment Corporation PDP-11, an industry-standard 
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NEWS IN PERSPECTIVE 
some criticism in Sweden. The authors 
argue that in the event of war-with near 
'neighbors the Soviet Union or anybody else 
-Sweden's very high concentration of dp 
installations around Stockholm would make 
the country's'infrastructure very vulnerable 
to enemy attack. . 

But an essential element of the re­
port is its concern with events which may 
take place without a full scale war. "Vari­
ous events and forms of interference may 
cause excessive disturbance, and damage 
even in times of deepest peace," it says. 
But even though it admits that dp is only one 

One source suggests that 
Sweden CQuid limit its 
dependence ori imported dp 
products and, services by 
stockpiling spares. 

of several causes of vulnerability of modem 
society, the report says this "must not be 
taken as a pretext for omitting to limit vul­
nerability due to the use of adp, so long as 
such limitation can be achieved byreason­
able means." , 

Another area of vulnerability cited 
by the report includes economic embargo­
already practiced by NATO countries 
through COCOM, and used by the U.S.' in 
particular in· recent months. The report 
points to Sweden's dependence on imported 
dp products and services as a likely target in 
any embargo. One possible remedy to this 
dependence, sugg~sts a Swedish finaricial 

FORESIGHT and INFONATIONAL are 
now available on these minis: 
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sector source, may be the building up stocks 
of spare parts' and components in Sweden. 
"But will this take care of the skilled per­
sonnel problem needed for maintenance­
and what about the speed with which tech­
nology changes?" he asks. The source adds 
that such a practice would provide an ex­
cuse to limit U.S. vendor sales, though the 
stockpiling of spares would increase their 
sales over the short term. 

Some Swedes want to see the bill 
equally tough on the private sector, arguing 
that the economy and society have become 
so dependent on dp without realizirig it that 
it is time to look much more closely at the 
applications which are being implemented. 
Kjell Holmstrom, an independent Swedish 
consultant who made a lenghthy contribu­
tion to the report, says, "Many of the points 
made in the 'SARK report refer to war or re­
hued threats of terrorism. or economic 
embargoes. But these and many other issues 
are not really brought home to the public. " 
Holmstrom talks of "know-how loss" 
brought about by total reliance on dp. 

"What happens if we forget how to 
make a certain product or provide a certain 
service because we become' totally reliant 
on computer systems?" he asks, arguing 
that this is another form of vulnerability. 
The report echoes this sentiment in its criti­
cism of overcomplexity in systems. "Often 
with the same level of service, information 
can be collected iIi a simpler way, and thus 
without any advanced data communications 
procedure." The report, however, does not 
appear to take an a priori anticomputer 

United Computing's FOf\ESIGHT® and 
INFONATIONAL® are proven perform­
ers in the business and financial arenas. 
And now,both are available on a va­
riety of mini computers. 
FOf\ESIGHT is an executive manage­
ment, planning,ond reporting tool. It 
is used by hundreds of companies, in­
cluding more than 150 of the "Fortune 
500" companies. 
INFONATIONAL is a comprehensive, 
easy-to-use, highly flexible and fully 
integrated accounting system. Its mod­
ules include: General Ledger, Accounts 
Payable & Purchase Order, Accounts 
f\eceivable & Sales Analysis and Fixed 
Assets. 

Financial Modeling 
FOf\ESIGHT is a powerful management 
tool used to assist I~ey personnel in 
mal~ing fast, accurate and effective 

stance, as it states: "Technically developed 
society cannot do without adp. " 

While no oth~r country has as. yet 
undertaken an official investigation of vul­
nerability, the report itself observes that 
there is "an increasing interest, in these 
questions." One insider says France, Nor­
way, Spain, and Switzerland are all taking 
an active interest in the implications of the 
vulnerability question. And Swedish con­
sultant Holmstrom suggests that French 
thinking has even gone beyoIid Swedish 
conclusions in some respects: . 

What many outside observers are 

'.'What happens if we ,forget 
how to make a certain product 
~r provide a certain service 
because we' become totally 
reliant on computer systems?" 

noting is that it was Sweden that proyided 
the model for much of the data protection 
legislation that has been passed in. many 
European countries-and ,that it seems in 
the cards that other countries will follow 
Sweden's lead on the issue of vulnerability . 

,The issue has already. begun to at­
tract attention in the Organization for Eco­
nomic Cooperation 'and Development 
(OECD), where an expert group has been 
looking at international data protection 
guidelines. "Ten years ago, the issue here 
was privacy, " says one source; "Now, it's 
vulnerability. " 

...:-Andrew Lloyd 

® 

financial decisions. It allows manage­
ment to spend more time analyzing 
alternatives and opportunities. 
FOf\ESIGHT asl~s the question "What 
if?" in such areas as strategic planning, 
cash reqUirement planning, capital 
budgeting, cash management and 
management financial reporting. And 
it is integrated with the INFONATIONAL 
Genera I Ledger. 

General Ledger 
The General Ledger furnishes the infor­
mation required to manage day-to-day 
operations as well as the information 
needed to mal~e sound business deci­
sions about the future. It includes a 
comprehensive budgeting module, 
and is interfaced with FEDTAX.® A pow­
erful flexible report writer allows man­
agement to generate whatever "cus­
tomized" reports they need. 



MEETINGS 

OF TAXES, 
TELECOM & 
ANTITRUST 
CCIA's annual Washington 
Caucus touched on many 
topics, but, the underlying aim 
was to form a united front 
against giants IBM and AT&T. 
United we stand, divided we fall, because 
AT&T is against us all. 

Neither the speakers nor the atten­
dees actually uttered that statement during 
last month's two-day, seventh annual 
Washington Caucus of the Computer & 

Communications Industry Association. 
They didn't need to. That theme pervaded. 

"We try to help our members under-
• stand how important the political process 
is," explained CCIA president Jack Biddle, 
','and that an ill-informed Congressman is a 
dangerous Congressman. If we don't in­
form Congress, who will? We already know 
the answer to that. AT&T and IBM will,and 
their interests are not the interests of the rest 
of the industry. " 

Certainly not of CCIA'S perception 
of, the industry., That group 's paramount 

Fixed Assets 
This module is designed to help you 
tal<;e advantage of the latest tax leg­
islation. It features full transfer capa­
bilities, investment tax credit and 
recapture, depreciation' of both tax 
and corporate bool<;s, (even if unique 
depreciation rules are used), and 

I automatic switching to straight-line 
depreciation at the optimum time. 
And the system has an optional Asset 
Depreciation ~6nge module. A flexible 
report writer allows you to generate 
reports for your special needs. 

Accounts Payable & Purchase Order 
This module generates a full series of 
distribution, disbursement, and cash re­
quirement reports, standard cost vari­
ance reports, automatic calculation of 
discount and due date reports to con­
trol the payables process. Or, with the 

HENRY GELLER: "The bill isn't a 
panacea, but we've improved the 
situation tremendously." 

interest was lofty and Herculean: meet with 
each CCIA member's Congressperson and 
convince him or her to change the evil ways 
OfH.R. 6121, a House communications sub­
committee bill that would, depending upon 
one's persuasion, either start to break'up or 
further solidify AT&T:S dominarice. In lieu 
of divestiture, \yhich Assistant Secretary of 
Commerce for Communications and Infor~ 
mation Henry Geller unequivocally 
promised "is PQlitically unfeasible," CCIA 

members would agree to legislation that 
places an iron' grip on AT&T'S move into 
unregulated markets. 

flexible report writer option" it can gen­
erate any customized reports you 
need. And the Purchase Order module 
provides a full range of traci<;irig, 
matching and reporting capabilities. 
Accounts Receivable & Sales Analysis 
The Accounts ~eceivable module re­
duces costs while maximizing profits. 
You determine profitable morl<;eting 
plans through expedient reporting on 
your product mix, by controlling collec­
tions, optimizing cash flow, and prop­
erly reporting sales statistics. 
More Technology from 0 
Communications Leader. 
FO~ESIGHT and INFONATIONAL are 
products of United Computing Systems, 
a wholly owned subsidiary of United 
Telecommunications. l30th ,products 
~re support~~ by experienced consult­
Ing and training groups. 
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SEN. HOWARD METZENBAUM: 
"Nothing iri this legislation will inhibit 
AT&T in the slightest. 

Topics at the caucus ranged from 
foreign trade to procurement to trials and 
tribulations of the Federal Trade Commis­
sion, but two that, roused members most 
were tax policy and communications law. 

"The success of your business de­
pends on the tax laws-not what you can 
take out of them but how you can manipu­
late them," acknowledged Representative 
J.J. Pickle (D.-Texas) in a stunning burst of 
candor. "We ought to be appalled at the 
lack of voluntary compliance that our citi­
zens give the government. " 

Pickle then elucidated some reasons 

® 
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for that purported lack of concern, noting 
that the emphasis in the early 1970s was to 
close tax loopholes and try to prevent busi­
ness from getting more deductions. Since 
the Tax Reform Act of 1976, however, it's 
comparatively been a businessman's holi­
day, culminating in the Tax Reform Act of 
1978, which lowered rates on capital gains 
and corporate taxes on small businesses. 
"That wouldn't have happened four or five 
years ago," PIckle' said. "But the new 
members turned out to be not as liberal as ' 
some may have thou'ght-or feared. " 

Those who anticipated a tax cut this 
year will be in for a surprise, accor~ing to 

Those who anticipated a tax 
cut for business this year will 
be in for a surprise; there 
won't be one, predicted Rep. 
Pickle. 

Pickle's forecast: There won't be one. He 
also predicted, that Congress will recom­
mend a balanced budget f9r fiscal year 

CIRCLE 61 ON READER CARD 
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1981, although he wasn't quite sure where 
the proposed $20 billion reduction would 
occur or whether that sum would do the job 
adequately. He indicated prospects' are 
good for a dividend reinvestmerit plan; that 
the 10-5-3 depreciation bill "will take off 
like a scalded cat"; that a proposed ventu~e 
capital tax reform act was coming on 
strongly; and that when he returned to Capi­
tol Hill he would tell his colleagues, "I just 
talked to Moses and he told me what to do.;' 

Not even that stellar pathfinder 
could have ,led Henry Geller out of the 
wilderness. From his introduction by Bid­
dle-' 'a man who never worked for private 
industry and, like all good bureaucrats, be­
lieves that good men will always do good 
things' '-until his departure, the encounter 
probably was not one of the Assistant Secre­
tary's more pleasant outings. 

Geller staunchly defended the tele­
communications legislation, and, his 
listeners were equally steadfast in ,their 
denunciations of it. Geller outlined t4ree 
principles of the Administration's telecom­
munications policy: competition should re­
turn wherever possible, and it is more 
effectively accomplished through' a law 
rather than through dependence on commis­
sions or courts; some amount of deregula­
tion clearly is necess.ary; and there has.to be 
some way of preventing AT&T from gaining 
an unfair competitive advantage under 
deregulation. 

"We're very committed to re­
form," Geller told his skeptical audience. 
"The failure to move forward now means 
years and years of proceedings and litiga­
tion. We want to put the industry in the best 
possible position to compete with itself and 
with foreign competitors. H.R. 6121 
should, whatever else it does, give the FCC 

great flexibility and wide powers to assure 
fair interfacing among competitors. The bill 
isn't a panacea, but we've improved the 
situation tremendously. " 

Geller staunchly defended H.R. 
6121, and his listeners were 
equally steadfast in their 
denunciations of it. 

Not according to Sen. Howard Met­
zenbaum. The Ohio Democrat, who as 
chairman of the Senate antitrust subcom­
mittee will playa major role in the bill's fu­
ture in the Senate, warned that the bill' 
would allow AT&T to destroy competition: 

"I will flatly predict . here and 
now, " he said in a speech extolling the vir­
tues of small business while bemoariing its 
lack of support by the Administration, "that 
unless the protections written into this bill 
are greatly strengthened, an unleashed 
AT&T willliteraily wipe up the floor with its 
smaller competitors. 

"Nothing in this legislation will 
inhibit AT&T in the slightest from using its 
huge resources, drawn primarily from mo-



no poly telephone service, to undercut its 
competitors' prices. I don't. oppose AT&T 

moving into competitive areas, free from 
rate and profit regulation. But I think there 
ought to be some outside agency, like the 
federal court where the consent decree was 
filed or the FCC, to decide in which markets 
AT&T entry would be useful. " 

Metzenbaum further noted that 
AT&T vs IBM would be a legitimate contest, 
but AT&T vs any small business- would be 
comparable to the lions vs the Christians. In 
that situation, he urged regulation on a case­
by-case basis to increase competition and 
prevent extension of Bell's monopoly. 

"The issues raised by this proposed 
legislation go far beyond the immediate 
question of your industry, " he concluded. 
"Those issues touch upon the kind of 
economy we are going to have in this coun­
tI)!. The gauntlet has been thrown down. 
The fight is on. I welcome your support in 
the battle to make our antitrust laws work 
more effectively to stimulate competition­
while at the same time protecting the small 
businessman from unfair competition. " 

By then, his listeners would have 
tried to walk on water for him. They settled 
for giving him a standing ovation. 

-Willie Schatz 

VERVEER CALLS FOR 
MODIFIED '56 DECREE 
It was obvious that Philip Verveer knew his 
audience. 

First, the former lead attorney for 
the Justice Department in its antitrust suit 
against IBM and now the chief of the Com­
mon Carrier Bureau of the FCC empathized 
with the problems of competing in the same 
field as AT&T and IBM. Second, he summar­
ized, rather than read, his 19-page speech .. 
And third, he told his listeners what they 
wanted to hear. 

"I'm especially happy to be with 
this group because it confirms a theoretical 
proposition advanced by Alexis de Tocque~ 
ville in his classic Democracy in America , " 
Verveer began. "He believed that the best 
and the brightest of American society went 
into business not so much for the money as 
for the excitement. I've never been sure that 
his proposition is generally correct, but I 
know that it must be for the members of 
CCIA. The voluntary taking of positions in 
markets in the. vicinity of IBM and AT&T is 
bound to produce some sense of excitement 
-perhaps even a little anxiety. And to 
make your careers in this sector of the 
economy must reflect a studied decision to 
seek not only excitement, but cheap 
thrills. " 

Verveer then offered a little excite­
ment of his own, calling for the modifica­
tion or elimination of the 1956 consent 
decree, which purportedly built a wall 
around AT&T'S monopoly to prevent it from 
spreading into what were then markets far 
removed from its base of telephone service 

and attempted to restrict Western Electric to 
the manufacture of certain types of equip­
ment. "Let me summarize my views as to 
the effect and future of the decree: little and 
none," Verveer said. 

After discussing several flaws in the 
decree and analyzing certain of its substan­
tive portions, Verveer argued that Bell's ac­
tions indicating it is limited' to selling 
communications gear to Bell operating 
companies and Long Lines are the result of 
corporate policy decisions more than any 
legal restraints of the decree. 

He then advanced several reasons 
for changing the decree, foremost among 
them being "the violence which the decree 
does to basic Sherman Act concepts" be­
cause AT&T'S monopoly power drastically 
reduces the type of competition the Sher­
man Act was designed to promote. 

, 'What is at stake in the arguments on 
botl; sides of this issue, " he stated, "is the 
competitive process itself. If a consensus is' 
not reached, if the decree is not modified, 
who loses? In a word, everybody." 

-W.S. 

tdoesit 
take to 
make a 

classic terminal? 
It takes versatility, the ability to 
handle a range of applications as 
diverse as interactive. timeshar­
ing,communications, and X-Y 
plotting. 
It takes printing of exceptional 
quality so that documents look 
as though they had been pro­
duced on the world's finest 
word processor. 
It takes a microprocessor for 
power. 
It takes multiple character sets 
-the standard ASCII, 
plus optional EBCD, 
Correspondence, even 
APL. 

. It takes ease of operation, 
a typewriter keyboard, a sepa­
rate numeric keyboard, com­
plete forms control, a buffer 
memory, switch-selectable line 
speeds from 10 to 45' characters 
a second, interchangeable type 
faces. And. other features for 
specific needs. 

TheAJ832. 
Classic. 

Such a terminal would be classic. 
There is one. The AJ 832. Call 
your nearest AJ regional office: 
San Jose (408) 946-2900; Chi­
cago (312) 671-7155; Hackensack 
(201) 488-2525. Or write Ander­
son Jacobson, Inc., 521 Charcot 
Avenue; San Jose, California 
95131. 

r.. ANDERSON' 
IiIiI JACOBSON 
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NEWS IN PERSPECTIVE 

CONFUSION 
MARKSEDP 
AUDITING 
~t's .. Catch 22 ·for today's edp 
auditors-, 'privacy laws often 
preclude their accessing 
personnel files while liability 
laws can· hold them 
responsible. 

All auditors are expected to protect compa­
ny assets and to protect that company from 
liability by assuring that proper controls are 
in place and appropriate methods are fol­
lowed .. 

For edp auditors, this is becoming a 
more complex task every year because of 
both advancing technology and new legisla­
tion. Some of the . new laws, said Gary' 
Tudor, an attorney for McDonnell Douglas 
Corp., "are putting the auditor between a 
rock and a hard place. ". 
, Tudor told a Systems Development 
Conference of the EDP Auditors'Assn. in 
~alt Lak~ city of a case in Columbus, Ohi?, -

in which officers of a company were found 
guilty of negligence and fined because a 
faulty computer system caused gas to be 
shut off in winter months. "The auditor 
should have been there." 

He recalled a case in Tennessee in 
which a Federal District Court ruled "the 
auditor has a duty to inform management if 
there are problems with a coinputer system~ 
If he doesri't, the auditor may be liable." 

On the other hand, Tudor pointed 
out, "Most new privacy legislation general­
ly will state that nobody can have access to 
private information. Auditors are not ex­
cepted. So, how do they audit a corporate 
personnel file? It's areal Catch 22." 

Tudor didn't paint a hopeless pic­
ture, however. He suggested two ways 
around the personnel file problem: either 
have all employees sign releases or encrypt 
all data. 

As for auditor liability, he. said that 
can be avoided ifthe auditor reports systems 
problems to his management. But that isn't 

, always easy. "You people," Bob Kukrall, 
Advanced Computer Techniques Corp., 
Phoenix, told the edp auditors, "are respon­
sible for the adequacy of controls, but you 
don't have the responsibility for putting 
them in there. " -. ' 

William H. Murray, manager of 
-data security support . programs in IBM"S 

Data Proc~ssing'piv., s.~id, '.'Au,dit,ors have 
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contributed as much to, the problem of bad 
systems as they have to the solution. You 
have, given tacit. agreeinent, approval. 
You've tolerated the absence of documenta­
tion. "He urged auditors to "develop a 
rigorous set of expectations against which 
we can compare. " 

"Auditors have contributed as 
much. to the problem of bad 
systems as they have to the 
solution." 

He advocates control of risk by 
separation of duties "such that no one has 
access to a sensitive combination of re­
sources. There Should be a separation of 
originators· and approvers so that approvers 
can't originate and onginat<:>rs can't ap-
prove." . 

- Murray said too many managers 
contend they don't· want to stifle the crea­
~ivity of their programmers. "WehilVe as 
much use for creative programmers' as we 
have for creative draftsmen." Other man­
agers say they can't afford the ,luxury of 
separatiop. of duties because their shops are 
too small. "If you have only one program­
mer, you have outstanding accountability~ 
Your need for separation'comeswhen you 
have two prograinrriers or more. " _ 

. Murray. believes also that.·' 'im­
proved programming technologies are not 
for programmers; they're for managers. 
Dori't . send, your programmers to school. 
Send your managers. Most new program­
ming technologies are contrary to the inter­
est of the programmer, who generally gets 
compensated for complexity. " 

, The IBM exec told a tale of Complex 
Charlie, a programmer who rarely wrote a 
program with fewerthao 1,000 lines of in­
structions, put progams int~ production be­
fore documeritation and testing, and was the 
most sought after prograqlmerin·his, shop. 

And then then~ was Simple Simon. 
"Simon understands that he is only human; 
he rarely exceeds 50 lines of code. Simon 
tends to documerit. Who gets paid most? 
Charlie, along with all the psychic rewards. 
When anew programmer comes into the 
shop, who does he emulate?" ,'. 

John C; Gazlay, a principaUn the 
San Francisco office of Arthur Young & 
Co., worried about the current shortage of 
good programmers .. "The universities are 
not turning out all that many. " He said this 
is leading to increased use of packaged soft­
ware and to different systems auditing tech­
niques~ 

With both in-house developed 
software and purchased packaged software, 
he. said, auditors should consider the ex­
pected utility of the system, effectiveness, 
acceptability, efficiency, cost, conversion, 
flexibility, accuracy, power of the edits, 
documentation, portability, and maintain­
ability. 



All these, he said, are concerns with 
purchased software too, with the added con­
cerns for impact of the use of the purchased 
software on competitive position in the mar­
ketplace, viability of the vendor, question 
of who owns the software, responsibilities 
for the system, privacy of the system and 
the data, and element of training. 

Areas of audit activity with pur­
chased software, Gazlay said, should in­
clude participation in the selection process 
and review, actual design of data to be pro­
cessed by the system, and participation in 
installation. For purchased software, he 
said, there can be no involvement in the 
development phase.' 

Acr's Kukrall feels that auditor in­
volvement in in-house development of soft­
ware is imperative. He said government, 
with many of its new laws, is saying, "Hey, 
get it together out there or we'll do it for 
you." 

He urged auditors to "provide audit 
input in the design phase. You can't effect 
the adequacy of anything if you don't par­
ticipate." Kukrall says the control element 
is not given sufficient emphasis in the de­
sign process. "Nobody gets too excited 
about controls until something happens. " 

Kukrall urged the auditors to get 
management support for their participation 
in the system development life cycle. 
"Management should say 'thou shalt.' " 

"If we do it at the front end, then we 
can be more effective," Kukrall said. "I 
don't mean wallow around in COBOL code. 
Get into a skull session long before a pencil 
has been put to a line of code. Say, 'This is 
what I want in there.' ~' 

Tudor of McDonnell Douglas urged 
the, auditors to bring statutory considera­
tions into the design phase. "Know what 
regulatory agencies might be involved~ 
Generally the user doesn't know. Keep in 
reasoriably good c.ontact with your legal 
counsel. " 

IBM's Kuk,rail urged auditors to' 
get management support for 
their participation' in the 
system development life cycle. 
"Management should say 'thou 
shalt.' " . 

One' of the stated purposes of the 
Systems Development Conference, which 
was sporisored by the EDPAA'S Utah chap­
ter, was: "to promote better understanding 
on the part of edp auditors, auditors, edp 
management, and management of their re­
spective roles in the systems development 
process.'" , 

IBM'S Murray interpreted this to 
mean "increasing harmony between edp 
auditing and edp. I don't believe that kind of 
harmony is in our best interests. God in­
tends it to be an adversary relationship. " 

-Edith Myers 

COMPANIES 

SPCSEEKS 
NON-AT&T 
MARKETS 
In 19110, 95% of SP 
Communications' revenue will 
come from services that 
compete directly with Bell, but 
the company expects that 
number to drop to 20% in five 
years. 
In the early 1970s competition began to in­
trude into the well-patterned domain of the 
telephone companies. One of the most 
dramatic of the competitive thrusts was the 
advent of the specialized common, carriers 
that vowed to duplicate and expand on the 
private line services offered to business 
communications users. 

Originally each of the specialized 
carriers planned to build its own network 
and offer business services at costs below 
the conventional phone companies. But 
there proved to be too many contenders for a 

market that required very high initial expen­
ditures associated with building nationwide 
communications networks. Today only a 
few specialized carriers have survived, and 
some of them are planning services never 
envisioned when the industry began. 

Among the more bullish of these 
specialized carriers still operating today is 
SP Communications Co., which moved into 
the black for the first time in 1979 with an 
operating income of almost $15 million. As 
a subsidiary of Southern Pacific Railroad, 
SP Communications was able to construct 
its nationwide network using much of the 
railroad's right-of-way for microwave 
sights instead of having to find new and 
costly overland routes. But today the rela­
tionship with the railroad exists mostly in 
name only, and from there SP Communica­
tions takes off on its own. 

In recognition of its East Coast . 
orientation, SP Communications is building 
a new headquarters site outside Washing­
ton, D. C. , where the carrier can better serve 
customers and also keep closer tabs on the 
Federal Communications Commission. The 
firm plans to move East from its present 
base in Burlingame, Calif., later this year. 

In order to be well positioned for 
what president C. Gus Grant believes will 
be burgeoning telecommunications mar­
kets, SP Communications has formed four 
new subsidiaries in key service segments. 

Rent data entry and 
data exitry. 

off -the-shelf. 

Rental Electronics, Inc. 
(800) 227-8409 

In California (213) 993-7368" (415) 968-8845 or (714) 879-0561 
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If you selected any of the above (you 
could have chosen them all), you're probably 
one of the hundreds of users who've already 
discovered our systems. Let us show you all 
the ways our systems can manage your 
floppies. 

We handle full size or minis-drives or 
diskettes. Single or double sided, Standard or 
non-standard. Hard or soft sectoring. 
Even an automatic stacker loader. 

Use either our 400 or 450 
system for drive, media ,or service 
testing; for initializing and copying 
diskettes; for distributing software 
updates; or for production testing 
and engineering development. 

However you use our systems, you can 
count on reliability. Applied Data Communi­
cations has been supplying the computer 
industry for nearly a decade, and that trans­
lates into service you can trust-every time. 

Sales and service nationwide. 
Applied Data Communications, 

14272 Chambers Road, Tustin, CA 92680. 
(714) 731-9000. 
Eastern Regional Office: 
Applied Data Communications, 
50 Mall Road, Suite 209, Burlington, 
MA 01803. (617) 273-4844. 

FH=Ji:: ~b~~b~~b~~r6l~s 
It's As Simple As ADC. 
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NEWS IN PERSPECTIVE 
Grant feels that the best way his carrier can 
grow is to go after market areas that don't 
compete with AT&T; In 1980, 95% of SP 
Communications' revenue will come from 
services that compete directly with Bell, but 
in five years Grant sees 20% of the revenue 
coming from' 'areas of opportunity" where 
the telephone company does not operate. 

While staying within the broad 
framework of telecommunications, SP has 
already strayed into some unconventional 
areas for a specialized carrier. In 1979, SP 
Telecommunications Processing CO. (SPTP) 
began offering a 30% discount to Telex 
users by handling these messages over its 
domestic long-distance Sprint network. The 
service adds a store-and-forward capability 
and connects with facilities in London to 
provide Telex and other low speed message 
users with a new international service. Mes-, 
sage rates from London to other European 
points are less costly than sending direct 
from the U.S. to overseas destinations. 

While staying within the broad 
framework of telecom, SP has 
already strayed into some 
unconventional areas for a 
specialized carrier. ' 

To access the SPTP Telex service, a 
user with Telex, TWX, or ASCII terminals 
must install a TELPRO translator box which 
provides access to the sp Sprint network. 
The TELPRO box is specially built for SP and 
provides the necessary speed and code con­
version to transmit over the faster 1,200 bps 
Sprint network. The box costs $35 per 
month, but the savings come from the 
Sprint rates, which are lower than Telex or 
TWX charges from Western Union, accord­
ing to SPTP. Based on microprocessor con­
trol, the SPTP service is described by the 
company as data processing rather than 
communications, thus making it exempt 
from regulatory tariffs. But some competi­
torS in the international carrier area view 
this description as merely an attempt to steer 
the service away from regulation. 

Thus far the Telex service is avail­
able only through London, but additional 
agreements will be made with overseas tele­
communications authorities soon and, by 
the end of 1980, domestic Telex and TWX 
messages will also be handled. While ini­
tially the Telex service is designed to handle 
messages originating at customer terminals, 
cpus can also communicate directly with the 
SPTP store-and-forward nodes for high 
volume traffic. 

Such bulk message needs fit in with 
the Datapost service which SP Communica­
tions purchased recently from Cable & 
Wireless, another carrier. Datapost is simi­
lar to the Western Union Mailgram service, 
but Grant sees it going further with an orien­
tation to facsimile. SP Communications has 
an agree~ent with Hitachi to provide a sub­
minute facsimile machine that will cost 

. about $325 a month. 
By 1981, Grant plans to have a 

store-and-forward capability added for fac­
simile users, and a slower two-minute rria~ 
chine will also be introduced. The facsimile 
machines will access the SP network via 
dial-up connections, but Grant foresees ac­
cess coming later from less conventional 
methods. Already some corporations have 
word processing equipment connected to SP 
message services, and Grant sees a relation­
ship between this office automation area 
and more traditional message nets like 
Telex and Datapost. 

"This whole combination is going 
to involve facsimile, high speed printing 
integration with the postal system and com­
municating word processing centers," 
Grant said. Although he did not rule out an 
expansion into electronic mail, Grant said 
the entire service area is under careful study 
and new offerings will be based on user 
need~ 

With another subsidiary, sp will 
build in~house private networks, specifical­
ly tailored to handle voice and data traffic, 
for very'large users. This operation will in­
clude full engineering installation and serv­
icing to large corporations. 

With so many services planned, SP 
Communications is currently stymied by a 
lack of long haul transmission capacity. The 
company plans to add 20 million ci~cuit 

miles in 1980 at a cost of $150 million. This 
means effectively doubling the size of the 
present network but, even when completed, 
it will only be enough capacity for less than 
a year, Grant predicted. 

With another subsidiary, SP 
Communications will build in­
house private networks, 
specifically tailored to handle 
voice and data traffic for very 
large users. 

And SP has also taken to the air, 
signing up with RCA for about 1,000 satel­
lite circuits; it also filed with the FCC for au­
thorization to put up its own satellite. 
Meanwhile data traffic has been growing on 
SP's conventional private line routes and 
data speeds have been increasing as users 
install'more sophisticated equipment. 

Admitting that SP Communications 
oddly falls into the category of it conserva­
tive railroad subsidiary, Grant says flatly 
that in the telecommunications business, 
"You have to keep moving." If SP Com­
munications can expand its network and not 
runintu any unforeseen regulatory road­
blocks, it seems destined to offer more 
innovative services to users in the months to 
come. 

-Ronald A. Frank 

Thousands 
of 

"like new" 
. products 

with 
moneybatk 
guarantees. 

REI Sales. Company 
(SOO) 227-8409 

In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 
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TERMINALS 
F.R~OM TRANSNET 

PURCHASE FULL OWNERSHIP AND LEASE PLANS 
PURCHASE PER MONTH 

DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS. 

LA36 DECwriter II .......... $1,695 $162 $90 $ 61 
LA34 DECwriter IV ......... 1,295 124 69 . 47 
LA120 DECwriter III KSR ... 2,495 239 140 90 
LA180 DECprinter I ... :... 2,095 200 117 75 
VT100 CRT DECscope ...... 1,895 182 101 68 
VT132 CRT DECscope ...... 2,295 220 122 83 
DT80/1 DATAMEDIA CRT.. .. 1,895 182 101 68 
TI745 Portable Terminal.... 1,595 153 85 57 
TI765 Bubble Memory Terminal 2,795 268 149 101 
TI810ROPrinter .......... 1,895 182 101 68 
TI820 KSR Printer......... 2,195 210 117 79 
TI825 KSR Printer ......... 1,695' 162 90 61 
ADM3A CRT Terminal ...... 875 84 47 32 
QUMELetterQualityKSR ... 3,195 306 170 115 
QUME Letter Quality RO .... 2,795 268 149 101 
HAZELTINE 1410 CRT. . . . . . . 875 84 47 32 
HAZELTINE 1500 CRT ....... 1,195 115 64 43 
HAZELTINE 1552 CRT.. ..... 1,295 124 69 47 
DataProducts 2230 Printer .. 7,900 757 421 284 
DATAMATE Mini Floppy..... 1,750 168 93 63 
FULL OWNERSHIP AFTER 12 OR 24 MONTHS· 10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS. MODEMS. THERMAL PAPER 

RIBBONS. INTERFACE MODULES. FLOPPY DISK UNITS 
PROMPT DELIVERY. EFFICIENT SERVICE 

[%] TRANSNETCORPORATION 
'. 1945 ROUTE 22, UNION, N.J. 07083 

. 201-688-7800 
TWX 710·985·5485 
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Software/Hardware 
MIS Professionals 

New England/ East Coast/ 
Nationwide 

Norton, Kleven and Co., Inc. has a wide variety of posi­
tions available with some of the top companies in the 
.Industry. Our clients are seeking professionals who are 
well-versed in any of the following areas: Program­
ming, System AnalysislDesign, Data Base Applica­
tions, Applications Programming, Compiler Develop­
ment, Language Design, Hardware/Firmware Design. 
If your experience covers one or more of the following 
areas at the state-of-the-art level, contact us: Software 
Design and development: Technical Support: 
COBOLIIMS, Computer Sciences; Assembly or Higher 
Language Programming; Data Base Design; Com­
pilers, and/or Operating Systems Design; Digital Logic 
Design; Interface Design; Technical Writing; 
Microprocessor Utilization; Computer Architecture. 

We 've been providing confidental and industry­
knowledgeable placement for, software/hardware/MIS 
professionals since 1969. We can also provide you with 
free resume preparation and career path counseling. 
Clientcompanies assume'all fees. 

n~Norton. Kleven and Ca.1nc. 
INDUSTRIAL RELATIONS MANAGEMENT CON~ULTANTS 

Three Fletcher Avenue. Lexington. Massachusetts 02173 
Telephone (6171 861·1020 

Mtmbfr: 
Aa\ Ma8S8('hu8f'tts Prof~88ioD.1 Pla(,f'mf'Dl COD8ultants 
\~, NatioDal Compulf'r Assod.if'S. 

(Olli(,f'8 NalioDWidf'1 
R.pr •• .ntinll Equal Oppnrtunity Employ ... M F 

CIRCLE 68 ON READER CARD 

COIIPIfCARPEITM 
U.S. Pat. No. 4.153,749. 

High Performance Anti-Static Carpeting 

COMPU-CARPET permanently anti-static carpets and 
COMPU-MATSTM • Eliminate static problems in com­
puter and terminal areas • Protect sensitive electroniC 
equipment • Meet IBM recommendations • Provide 
comfort and acoustical advantages of high quality 
carpeting • Carry a 5-Year wear and static warranty. 

Check your carpet dealer ot call direct. 

fAMfd'f/}bY~UHIllD DEPT. D 

IECHltlCAl . PRODDCl9.iNC. 32Southwest Industrial Park 
_________ ' __ • Westwood, MA 02090 

THE STATIC CONTROL PEOPLE (617) 326-7611 .. 
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NEWS IN PERSPECTIVE 

BUILDING 
A NAME 
The son of a Japanese firm, 
California-based C. Itoh 
Electronics is building the 
company and its image, partly 
by recruiting "Americans well 
known in the computer 
industry." 
How is it a small, high technology company 
that started upin 1973 in Los Angeles with 
nine employees has been able to maintain an 
even balance between imports and exports 
when so many nations can't do it? 

Perhaps, in part, it's because the 
company, C. Itoh Electronics, Inc., while 
small in one sense, is really large in another. 
Its parent, C. Itoh Ltd. of Tokyo, is a $32 
billion-a-year company with more than 
10,000 employees, 41 offices in Japan, and 
120 locally incorporated subsidiaries, 
branches, and offices in 75 other countries. 

Maybe it's because, while C. Itoh 
Electronics, Inc. is new, it also is old. Par­
ent C. Itoh Ltd. was founded 121 years ago. 

And it's probably due in part to the 
fact that maintaining a zero balance of trade 
is part of the company's operating plan. 

The fact that C. Itoh Electronics 
doesn't limit its activities to import and ex­
port could also be a factor. The company is 
engaged in research and development, 
licensing, and venture capital. 

The Los Angeles company by itself 
has experienced considerable growth since 
1973. It has plans to accelerate that growth 
rate, plans which include a concerted attack 
on the computer peripherals marketplace. 

C. Itoh Electronics is a wholly 
owned, autonomous subsidiary of C. Itoh 
America, In~., New York City, which in 
tum is a wholly owned subsidiary of the 
Japanese parent firm. 

The electronics operation once was 
one of nine branches of C. Itoh America. 
"It was spun off in 1973 because they [the 
top management of C. Itoh America] didn't 
understand the electronics business. It'~ 
highly technical, " said Mark M. Takeuchi, 
president of C. Itoh Electronics. 

By 1974, the Los Angeles company 
was doing $19 million a year. By 1979 they 
were up to 45 employees and $51 million in 
yearly sales. This year, Takeuchi said, with 
50 employees, they expect to do $100 mil­
lion in sales. 

From 1973 to 1979 the major prod­
ucts sold in the U. S. by C. Itoh Electronics 
were small printers for cash registers and 
,calculators. "We have 85% of the U.S. 
market for such printers," said Takeuchi. 
"Now we're getting into computer 
peripherals." Among the products import-

ed from Japan for sale here are computer 
printers, crt monitors, keyboards, magnetic 
card readers, and floppy disk drives. Some 
are manufactured for them in Japan to their 
specifications and sold here under their 
name. 

And theirs is a Hame they'd like to 
build. "We are adding to our marketing and 
support activities," said Robert J. Cowan, 
vice president-marketing. In mid-March 
they were on the verge of hiring Eastern and 
Western regional managers, "both well 
known in the industry. " 

Their sales in the U.S. are primarily 
to oems and through reps. In March they 
had five reps and were planning to up that to 
15 within three months. 

The products they export from the 
U . S. to Japan are sold primarily to end users 
through still another C. Itoh company, C. 
Itoh Data Systems of Tokyo. This company 
employees 400 people and has one head of­
fice electronics department and two large 
subsidiaries, ern Systems and Century Re~ 
search Center. The research center last Jan­
uary took delivery on the first Cray 
computer in Japan, exported by C. Itoh 
Electronics, and has another on order. Ta­
keuchi said Century Research is the largest 
software house in' Japan, employing 150 
scientific programmers. 

C. Itoh Electronics exports both 
military and commercial products. Its mili-

tary exports include products from Hughes 
Aircraft Co. and Bendix Corp. In the com­
mercial sector they export products of Qan­
tel, Inforex, Xynetics, Calma, Optimetrix, 
and Control Data Corp. 

C. Hoh Electronics' research and 
development efforts take tw~, forms. "We 
want to have more of our own products, " 
said Takeuchi. "So we get ideas and ask 
third parties, computer designers and con­
sultants, to develop a prototype to our 
specs. " The other way is to buy all rights to 
products developed by third parties "like 
garage type operations. " 

He said they are experiencing new 
product development start-ups at the rate of 
one per week. 

As forthe future, "a lot ofJapanese 
computer companies want to get into the 
U.S., and we want to help them," said Ta­
keuchi. He also said he'd like to get into 
third country business. And he'd likt: to get 
into systems sales to end users, "not this 
year, but starting from next year. " 

Cowan said their research and 
development activities include' 'all kinds of 
software packages," which represents 
another possible future direction. 

And the company is actively recruit­
ing. "We are concentrating on Ameri­
cans, " Takeuchi said, "particularly people 
well known in the computer industry. " 

-Edith Myers 

RentanH-P 
Desktop Computer 

and figure on big savings. 

Rental Electronic$, Inc. 
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NEWS IN PERSPECTIVE 
BENCHMARKS 

DATRAN SETTLEMENT: Wyly 
Corp. is taking steps to beef up its Universi­
ty Computing Co. subsidiary, which was 
heavily drained in the mid- '70s, as the 
company sought cash to bolster its Datran 
digital transmission service. Wyly recently 
acquired Digital Systems of Florida, Inc., 
for more than $20 million and is actively 
examining other acquisitions in the soft­
ware field. Digital, which provides turnkey 
systems for accounting firms, reported a net 
income of $407,000 in its fiscal year on 
sales of $7 million. Two factors will help 
Wyly in the acquisition program. It will 
realize $25 million out of the $50 million 
out-of-court settlement of an antitrust suit 
against AT&T in which Wyly had asked for 
$285 million. Also, while building the Da­
tran (Data Transmission Co.) service, it 
incurred hugh losses, which give the 
company tax loss carry-forward benefits of 
$50 million that will run into 1984. In its re­
cently settled suit, filed in 1976, Wyly al­
leged that AT&T forced Datran into 
bankruptcy by instituting unreasonably low 
rates. AT&T countersued, charging Wyly 
with having conspired to monopolize and 
restrain trade in the digital data communica­
tions market. 

SBS GETS GO·AHEAD: A recent 
appeals court decision confirmed the Feder­
al Communications Commission's 1977 ap­
proval of Satellite Business Systems. The 
FCC'S okay to SBS had been appealed by 
potential domsat competitors (among them, 
Western Union, AT&T, and American Satel­
lite Corp.), as well as by the Justice Depart­
ment-all of which charged that SBS 

received the go-ahead without' 'full eviden­
tiary hearings." Pending the legal proceed­
ings, however, SBS was allowed to continue 
work on its domestic satellite communica­
tions system, and its first satellite is now 
scheduled for launching this October. 
While original SBS service plans were 
geared toward large corporate users with 
massive communications requirements, 
plans now call for leasing lines from carriers 
(AT&T and Bell Canada International) to 
provide interconnection skills and support, 
and enable users of smaller size to receive 
the SBS services and applications they re­
quire. 

IBM/JUSTICE NEGOTIATIONS: 
Ongoing Washington negotiations on the 
ll-year-old federal antitrust case against 
IBM showed some progress toward possible 
settlement last month when U.S. Attorney 
General Benjamin R. Civiletti reported that 
the two sides had reached "a satisfactory 
resolution of the ground rules on which dis­
cussion of the merits of the case can begin. " 
Procedural debates had stalled discussion of 
the substantive issues in the three formal 

. meetings held since the latest round of set­
tlement discussions were begun at the urg-
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ing of the Second Circuit Court of Appeals. 
In New York, the appellate court reported 
that it had been kept appraised of the status 
of the discussions, and' 'while there is rea­
son to be somewhat optimistic so long as the 
parties are meeting, there is little reason to 
expect a settlement in the immediate fu­
ture. "With the breakthrough on procedure, 
however, Civiletti said the government 
should know within the next two months if 
substantive progress is possible. Back in the 
U.S. District Court in New York, IBM and 
the government reported a negotiated settle­
ment on the prosecution's bitterly contested 
1979 subpoena of IBM Chairman Frank 
Cary to produce, according to IBM, "virtu­
ally all computer-related documents in the 
files of the IBM Corp. for the years 1974 to 
some unspecified time in the future when 
Mr. Cary's trial testimony would be com­
plete. " IBM had claimed that the govern­
ment's demand would cost the company $1 
billion and require 62,000 man-years of ef­
fort just to gather existing documents. Last 
month, however, the U.S. withdrew its sub­
poena as IBM agreed not to have Cary testi­
fy. Both parties agreed instead that Cary's 
previous testimony in the Telex, Trans­
america, and Memorex antitrust cases­
and portions of some 45 days of Cary depo-

. sitions from the U. S. and private antitrust 
suits-could be entered into the record by 
IBM. 

GENE AMDAHL RESURFACES: 
Expected to retire in early 1981 from the 
company he founded, Amdahl Corp., Dr. 
Eugene Amdahl is definitely not planning a 
quiet retirement. He and John Ellenby (for­
merly the manager of advanced programs at 
the Xerox Palo Alto Research Center) have 
started a' new company, Grid Systems 
Corp., in Palo Alto, Calif. The company is 
going after the office automation sector of 
the industry, and is presently completing 
business plans and tracking funds for 
microcomputer-based office eq'uipment. 
Dr. Amdahl's role in Grid Systems Corp. is 
not exactly clear at this point, but he is ex­
pected to take an active part in the new ven­
ture. 

COMMERCE REPORTS: The com­
puter industry will continue to prosper 
through 1984, though growth for 1980 will 
be moderate. The momentum is slowing 
due to the general economic slowdown in 
the United States. So says the "U.S. Indus­
trial Outlook," an annual report from the 
Commerce Department. The report predicts 
computer shipments will reach $23.3 bil­
lion in 1980-a 10% increase over the 1979 
figures. The prediction through 1984 is an 
annualincrease of approximately 12%. The 
slowdown is more visible when the project­
ed 12% figure is compared with the 26% 
annual increases seen between 1976 and 
'79. Demand topped supply during 1979 in 
skilled labor, such as programmers and sys­
tems analysts, causing salaries in these job 

categories to rise. The shortage of 16K 
RAMS caused an increase in chip prices, al­
though this increase should not have much 
effect on computer prices in the coming 
years, the report said. The incredible semi­
conductor growth pattern (up 29% over 
1978 figures) will begin to taper off in 1980 
through 1984 to an average annual increase 
of 13.4%. Exports reached approximately 
$5.3 billion in 1979, which accounted for 
almost 25% of the value of domestic ship­
ments. The percentage increase was 27% 
over the 1978 numbers. Imports rose about 
26% to $490 million during 1979. 

IBM BORROWING AGAIN: IBM'S 

Paul J. Rizzo, senior vp, revealed to ana­
lysts a probable need for more borrowing 
this year. In 1979, capita! spending hit $6 
billion and additional borrowing seems 
inevitable for 1980, he said. This $6 billion 
was divided between financing rental 
equipment ($4.2 billion) and development 
of IBM facilities-four million square feet of 
office, lab, and plant space constructed last 
year, along with 11 million square feet still 
under construction. Last year, IBM made a 
public borrowing of $1 billion in debentures 
and notes; it then arranged for $300 million 
in notes with Saudi Arabia. IBM also se­
cured a $1.5 billion multibank line of credit. 
Rizzo stated, "We would anticipate having 
to go to capital markets again in 1980 but 
that will also depend a great deal on our cus­
tomers' decisions as to whether they choose 
to purchase equipment or lease it. " When 
asked about the lease swing that was, to a 
large extent, responsible for IBM'S reduced 
earnings in '79, his reply was that the lease 
status "masked the real success we 
achieved in growing our business volumes 
during 1979. " He did not comment on the 
current status of the lease trend. 

LITTON VS~ AT&T: Judge William C. 
Conner has denied AT&T'S request that the 
antitrust case against it be dropped, recom­
mending instead that the case be tried with­
out "further substantial delay." In his 
statement Judge Connors said, "The court 
concludes that no implied immunity from 
the antitrust laws exists for the activities of 
AT&T alleged in the complaint. " Thus far, 
AT&T has hidden behind the FCC'S interstate 
communications regulation, claiming 
"implied immunity" from antitrust laws. 
As a result of alleged antitrust violations, 
Litton has charged, its BTS (Business Tele­
phone Systems, Inc.) subsidiary went out of 
business in 1974. AT&T has attempted to use 
the 1934 Communications Act in its de­
fense, but that was not accepted by Judge 
Conner. As he stated in his summary , 
"There is nothing in the. 1934 Act or in its 
legislative history which suggests that Con­
gress intended that the regulation of com­
munications carriers by the FCC would 
exempt from the antitrust laws all of the ac­
tivities of such carriers relating to the regu­
lated business." ~ 





Im~.prodU¢vity 
through mnovative 
softWare technology 
In today's business environment, 
many manufacturers are facing the 
significant challenges of improving 
their productivity. Cost pressures, 
resource planning, inventory 
management, production line effi­
ciency, and shipment scheduling 
are all factors familiar to anyone 
involved with manufacturing 
management. These challenges 
demand effective solutions for every 
aspect of your manufacturing 
operation. 

With the recent advent of com­
puterized application software 
systems, manufacturers now have 
an effective means of addressing 
their productivity problems. Two 
alternatives are most common­
either develop software solutions 
in-house, or purchase off-the-shelf 
standard packages. 

Applications software developed 
in-house can be expensive, 
considering the amount of time 
that must be devoted by company 
programmers to writing it. Another 
trouble with do-it-yourself software 
is that it can require extremely 
lengthy lead-times to develop. Once 
written, it-is often inflexible and 
costly to change,requiring sophis­
ticated programming skills to 
make even the slightest program 
modification. 

On the other hand, many off-the­
shelf manufacturing applications 

~Cover 
New maten'als management applications soft­
ware from Hewlett-Packard can be uniquely 
user-customized to meet specific needs of a 
manufacturing company, 

software packages available today 
can also be inflexible, restricting 
your implementation to someone 
else's design. 

Now, Hewlett-Packard is offering 
a new concept to the industry­
Materials Management/3000-
which allows all the benefits of the 
off-the-shelf software with the 
flexibility to meet the changing 
needs of your business. It can go a 
long way toward solving your 
"make-buy" dilemma. 

Materials Management/3000 
can be modified by materials people 
without computer programming. It 
offers a significant breakthrough in 
applications software technology 
-a user customized, user operated, 
and user maintained solution for 
materials management that can 
significantly improve a manufac­
turerS chances for increasing 
productivity. 

It can save both time and money 
and improve manufacturers' pro­
ductivity; users not only can install 
it quickly, but can also modify it 
to meet their needs, and still benefit 
from the advantages of HP stan­
dard product support, updates, 
and maintenance. 

~ 
To process any transaction, Materials 

Management/3000 interacts between the 
application code and dictionary. For example, 

in order for the system to check secun'ty, the 
dictionary is reud for a secun'ty definition for 
each user. In order for an application to read 

the information entered on the screen, the dic­
tionary provides the layout of the screen, If 

the data fields must be edited, the dictionary 
gives a definition of each field, And to update 

the data base, the dictionary contains a 
layout of each data set, 

CanHP 
back it up? 

As a manufacturing company, 
HP faces the challenges of better 
materials management, just as you 
do. Having successfully used its 
own computers in manufacturing 
applications for years, HP has a 
practical understanding of the 
problems facing the manufacturer 
and how computers can be used to 
meet them. 

With Materials Management/ 
3000, HP offers manufacturers a 
comprehensive materials planning 
and control package that can help 
achieve more efficient utilization of 
company assets,while reducing 

Getting Started 
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operating expenses. Designed for 
use on HP3000 computer systems, 
it is a completely interactive, data­
base-oriented tool that helps you 
effectively deal with the complexi­
ties of managing your materials. 

How does it 
increase 

'------~'""--~'------' productivity? 
Materials Management/3000 is 

designed to be used and adminis­
tered by your manufacturing 
personnel. It does not require pro­
gramming to install or maintain. 
This means your manufacturing 
staff can implement the software, 
allowing your own computer 
professionals to concentrate on 

projects more unique to your 
specific business. 

By generating a plan for the 
acquisition of materials that mini­
mizes out-of-stock conditions, 
Materials Management/3000 keeps 
production lines going and 
increases people productivity. By 
establishing standard product 
costs for use in budgeting, pric­
ing, and performance measurement, 
Materials Management/3000 gives 
you the opportunity to improve your 
market position as well as profits. 

Reduced inventory investment 
Materials Management/3000 

makes available the information 
necessary to help manage your 
materials inventory. By combining 
the disciplines of accurate master 
scheduling and complete product 
description with the on-line track­
ing of inventory and order status, 

Processing a Transaction 

Computer Advances 

it generates the data required to 
build a material requirements plan. 
In turn, this plan provides the 
basis for reducing your inventory 
investment as a percent of sales. 

With reduced inventory require­
ments, capital can be freed for use 
in other areas of your business. In 
addition, total inventory carrying 
costs - which can often run as high , 
as 50% of the inventory investment 
- can be substantially decreased. 

I'm not a 
programmer. 
Can I use it? 

Materials Management/3000 . 
provides the means by which the 

Continued on page 4 
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Customizing Materials 
Management/3000· 

Continued from page 3. 

user-not necessarily a profes­
sional computer programmer- can 
tailor the progranl to fit the 
application. And, in the event your 
business changes or grows, the 
program can easily be retailored to 
suit your growing needs. 

Some of the numerous 
advantages to this software 
technology approach yOll may 
receive by installing Materials 
Management/3000 are: 

D The solution can be made to 
fit your company, requiring a 
minimum of changes in your way of 
doing business. 

D Implementation time is short. 
This ensures a quicker and less­
costly realization of the benefits . 
from your manufacturing control 
plan. 

D There is a lower cost of owner­
ship through reduced development 
costs ... also Hewlett-Packard will 
completely support and maintain 
the entire solution, including both 
hardware and customized appli­
cation software. 

But is it 
easy to use? 

User (or terminal operator) 
functions have been designed to be 
easy to use. With only simple 
instruction, the customer will be 

able to entef, retIieve, and ITIodify 
data via an easy-to-use HP 2640-
Series interactive CRT tenTIinai. 

Easy operation is made possible 
by such design features as direct 
keyboard fWIction keys to choose 
menu selections rather than enter­
ing lengthy transaction codes to 
establish information flow. 

By calling up a variety of HP 
designed, but user-modifiable forms, 
a user can easily sinlplify many of 
the tasks associated with materials 
planning and control. To guide the 
operator in making entries, on-line 
transaction "menus" are displayed 
in sequence on the terminal screen. 
If the user is unsure of the proper 
entry, a "help" button provides 
assistance. 

What about 
flexibility? 

Behind the relatively simple 
operational procedures of Materials 
Management/3000 lies a versatil­
ity not found even on much more 
expensive systems. 

In addition to its on-line data 
entry, update and retrieval, and cus­
tomizable software capabilities, the 
system also automates batch job 
scheduling, manages backup and 
archival tapes, and can automat­
ically recover jobs from system 
failures. 

As a security precaution, pass­
words can be spe<;ified by the 

customer to allow access by only 
those persons authorized to update 
or review specific types of 
information. 

For additional security, the sys­
tem directly controls all application 
terminals, allowing only those to 
whom the customer's system 
administrator has given proper 
authorization to operate at the 
specified times. 

How does 
it work? 

Simply stated, Materials 
Management/3000 is implemented 
by separating an application 
dictionary from the traditional 
application code. While the 
application code is normally an 
unchanging set of logic defined by 
the task the user wants done, the 
application dictionary is really a 
definition of all the customizable 
information in the system, which 
can change according to the varying 
needs of the application and the 
company. 

For example, since we know that 
the length of a part number can vary 
drastically from one manufacturer 
to another, this type of information 
goes into the dictionary. However, 
such standard application proce­
dures as how to calculate the total 
on-hand quantity of a part based on 
receipts and issues are stored in 
the code. 

lIcwlctt Packard 



The dictionary 
contains infonnation like: 
D A definition of every data field. 

D A layout of each screen and 
data set. 

D Security for each user. 

D A definition of each tenninal's 
capabilities. 

D Screen sequericing. . 
D Job schedulesfor all batch jobs. 

D System values (the frequency of 
cycle counting parts, for instance). 

Actually, the dictionary is an 
IMAGE/3000 data base (HP's 
award-winning Data Base Manage­
ment System), and provides the 
infonnation needed whenever the 
application is being run. 

In effect, what HP has done is to 
eliminate the arduo~s program­
ming steps necessary to change the 
application code. In addition to 
separating the appliCation diction­
ary from the programming logic, 
HP made the dictionary easy to 
modify, and therefore more accessi­
ble to the appropriate user. 

Cornputcr Advances 

What are the 
. naodtdes? 

In Materials Management/3000, 
the user gets a total often applica­
tion modules, each of which is cus­
tomizable and provided as part of 
the entire software product. Together, 
they represent the most significant 
stages of materials planning and 
control: 

Master Production Scheduling 
This module aids management 

in deciding which end products 
should be produced, how much, 
and when. Based on customer 

demand,marketmg toreqlsts, 
and quantities available, this 

modUle suggests manufacturing 
runs, including qUantities and 
starting dates. 

Rough Cut Resource Planning 
Designed to compare the amount 

of those labor, capital, arid material 
resources detennined by the manu­
facturer to be critical in carrying 
out the Master Schedule against the 
resources actually available, this 
module enables management to 
catch resource "bottlenecks" that 
may prove both unrealistic and 
costly to a manufacturer. 

Parts and Bills of Material 
This module defines what and 

how many parts combine to fonn 
other parts or products. It includes 
descriptive, cost, and planning 
infonnation about each item, and 
how the items relate to each other. 
Once a bill has been defined for an 

Continued on page 8 



Graphics Printer -with 
speed and forms· 

The first of a new family of 
high-speed, non~impact printers, . 
Hewlett-Packard's Model 7310A is 
versatile enough to produce not 
only fixed, proportionally spaced, 
and embellished text, but forms 
and graphics as well . 

. Designed for speed (up to 500 
lines per minute) and high resolu­
tion (100 dots per inch), the 7310A 
is quiet enough to operate in an 
office and rugged enough for a 
laboratory and manufacturing 
enviroriment. . 

With the 7310A, forms or graphs 
can be set up on the user's video 
terminal to include every det~il, 
then transferred to the printer as 
they appear on the screen. Typically, 
a full page report will" take 5 to 
20 seconds from computer memory, 
depending on the number of print 
enhancements used. Full screen 
graphics from an HP 2647A or 
HP 2648A graphics terminal will 
print in 47 seconds. ' 

And when finished, the 7310A 
autoinatically trims printed pages 
to any standard length - 8~" x 11!' 
European A4 metric dimensions, or 
any programmed length from 2 
to 20 inches-all neatly stacked. 

No matter what your printing 
rieeds, there's a good chance that ~he 
7310A will meet the challenge. For 
instance, the 7310A can be inter­
faced to many alphanumeric and 
graphics terminals, or to desktop 
and small computer systems - even 
those not manufactured by HP. 

In the text mode, the user can 
employ a total of 30 character sets 
at anyone time. This is accolT!­
plished by loading six ROMs 
(read-only memories) into the 

printer - three 
are dedicated to two 
128-character ASCII sets (fixed 
and proportional spacing) and 25 
Roman Extension sets, and the 
remaining three ROMs· provide 
three of four optional character 
sets. 

D For fixed or proportional spac­
ing, a corresponding full 128-
character ASCII set does the 
trick. With proportionally spaced 
text, lines Gan hold 15-20 percent 
more characters, resulting in 
greater capacity ill addition to a 
more pleasing appearance~ 

b To accommodate the need for 
internationallanguages,.as well 
as special HP 9825A desktop key­
board symbols, there are 25 
separate HP ROman Extension 
character sets, each of which is 

. selectable at any time as the pri­
mary or secondary alternative via a 
sllnple escape sequence. 

D The four optional character 
sets that are available include HP 
2640 terminal-series line drawing 
and math sets, APL (A Program­
ming Language) symbols, and 
Japanese Katakana characters: 

D The7310A 
can enhance headings, 

titles, data-entry fields, 
or any combination of text by 
underlining, reversing (white text 
on dark background),.or printing in 
regular or boldface characters. And 
all three can be done in any com­
bination, either line by line or 
character by character. Differential 
line spacing and extended character 
line heights are also programmable. 

Printing. it with dots 
Perhaps one of the most signifi­

cant advancements of the 7310A is 
. its ability to print graphic images 
and forms at very high speed from 
information created and stored in a 
computer or "raster" graphics 
terminal. 

Obviously, it takes less time to 
print simple text than complex 

, graphics or even embellished or 
proportionally spaced text. The 
reason for this can be seen in the 
way the 7310A handles the actual 
printing. 

In anyone line, the 720dots 
across the page (exactly the number 
in HP 2640 Series displays) are 
divided.into9-dot segments, each 
of which is part of a 9x 15-dot 
character cell. When printing 
standard text with fixed spacing, 
however, the 7310A only concen­
trates on the information contained 
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within a 7 x9-dot interior matrix 
that contains the alphanumeric 
character. 

With fewer dots to worry about, 
fewer thin-film resistor elements 
(to burn in the dots) have to be 
addressed, hence the rate of print­
ing can be speeded up. Since pro­
portional spacing introduces more 
characters to the line by narrowing 

. the 7x9-dot format for smaller 
letters and numbers, it requires 
more processing, therefore the 
printing rate is slower. 

More for the. money 
For maximum flexibility, the 

7310AText and Graphics Printer is 
available in four standard iriter­
faces: standard HP-IB (lEEE-488) 
for HP graphics terminals (2647 A, 
2648A, and 26491), desktops, and 
small computers; 8-bit duplex for 
HP alphanumeric terminals 
(2640B, 2641A, and 2645A; and 
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RS-232-C and RS-423-A for remote 
printing applications on many 
computers. . 

For complete confidence that the 
7310A is operating properly, a 

. convenient rear-panel button is 
used to test all internal memory 
circuits. Should a failure be found, 
diagnostic patterns quickly help to 
locate the problem. 

To assure reliable performance, 
print heads (there are six fixed 
heads arranged in a line in each 
machine, each with 120 printing 
resistors on 0.01" centers) have 
demonstrated an average life of over 
40,000 pages of printing. If a 
print head should fail, however, it­
can be replaced, adjusted to proper 
alignment, and put back into 
service within 30 ininutes. 

To suit varying needs, a con tin­
uousroll of either black-on-white 
or blue:on-white thermal paper is 
available in widths of 210 mm 
(ISO A4) or 8Y2~' To load, the user 
merely drops a roll of paper into the 
tray, closes the panel; and pushes 
the "top of form" button. From this 
point on, the 7310A takes over; it 
rotates the free end of the roll into 
paper guides,cuts and advances the 
paper into printing position auto­
matically, and even stops printing' 
at the end of the last page to wait 
until a new roll is inserted before 
resuming operation. 

I 
' 80 Characters Per Line 
~--------- (720 Dots) -----------1 

The basic price is $4750*; circleB 
on the reply card for descriptive 
literature. 

Computer Advances *USA domestic price only 



Materials 
Management/3000 

Continued from page 5 

assembly, it may be used for other 
products without redefinition. 

Routings and Workcenters 
This module describes the loca­

tions where parts, assemblies, or 
products are made (workcenters) 
and the sequence of operations in 
which they are made (routings). 
In addition, a user may enter 
descriptive, cost, and planning 
information about eachworkcenter. 

Material Issues and Receipts 
This module controls stock­

room inventory by processing all of 
the activities that affect inventory 
balances. These include receipt of 
purchase orders and workorders, 
material issues, backorder filling, 
and maintenance of the audit trail. 

Inventory Balance 
Management 

This module is responsible for 
keeping track of the warehouse 
locations where inventory is stored, 
and manages inventory balances, 
cycle counting, and inventory 
locations. In this way, the amount 
and location of any stock can be 
ascertained, no matter how many 
locations it has been assigned. 

Work Order Control 
A work order is an internal fac­

tory authorization to build a specific 
part or assembly. This module 
determines planned issues by using 
the bill of material, monitors these 
allocations, and tracks scheduled 
receipts. It can detect shortages 
before they occur and begin to affect 
the production plan. 

Purchase Order Tracking 
Purchase orders represent future 

supply or scheduled receipts for 
the items being purchased. This 
module monitors such activity, 
maintains vendor information, and 
provides data on purchase order 
commitments. 

Material Requirements 
Planning 

This module generates the 
materials plan, recommending 
what and how much to order and 
when to order it. It accomplishes 
this by analyzing data from the 
master schedule, bills of material, 
inventory, and purchase orders. 

Standard Product Costing 
This module gives the manufac­

turer the capability of calculating 
the costs associated with each prod­
uct at every phase of the produc-

. tion line through to completion. 

Your partner in productivity 
Installing an on-line, data-base­

oriented materials planning and 
control system can easily tum out to 
be the single most important opera­
tional change a manufacturing 
company can make. It's important, 
therefore, that you have the support 
and experience of someone you can 
trust. As an experienced manu­
facturing and computer company, 
HP has been providing solutions 
for itself and its customers for 
many years. 

Building upon the experience of 
HP's successful MFG /3000 (in use 
at many customer sites since 1978), 
Materials Management/3000 
. represents the newest thinking in 

applications ·software technology­
systems that can be modified to 
match the application. 

You have a means of achieving 
the benefits of materials planning 
and.contrpl without major changes 
to your business style. It means 
obtaining what may be considered 
the most adaptable and cost-' 
effective computer software-avail­
able today. It means knowing that 
you may have acquired an edge 
on your competitor with a system ' 
that can increase /your productivity 
and save you money. 

And, finally, it means that you 
can depend on a single vendor 
-Hewlett-Packard-for help in an 
increasingly competitive manufac­
turing marketplace. 

, The cost of Materials Manage­
ment/3000 is $25,000. If you 
would like more information on 
HP's Materials Managerrient/3000 
software system, check A on the 
reply card. 

Coming soon to Los Angeles, 
Dallas, Chicago, New York and 
Toronto: 

"Productivity '80: The Computer 
-Its New Role~' Hewlett­
Pack~rd seininarsand practical 
demonstrations on using com­
puters to get more out of your 
resources in the coming decade. 
Watch your local newspaper 
for details. 

rhO- HEWLETT 
~~ PACKARD 

5953-0856 D 4/80' 





For 
Growing Companies 
With Sales Under 
$100 Million. 

Sound corporate growth requires a 
continuing supply of capital. 

UNDERWRITIEN PUBLIC OFFERINGS 
Industrial Securities 
In 52 million to 525 mIllion range 

It may surprise you to learn that such 
capital} virtually unavailable to emergi~g and·· 
medium-sized Gompanies in the recerit past} is 
now available as never before. And the cost 
today is not prohibitive. 

Laidlaw Adams & Peck is a prime factor in 
the upward trend of the availability of capital 
for corporations with sales under $100 million. 
In fact} over the last twelve months} we have 
become one of the leading managing 
undeIWIiters of securities for growing 
companies. 

in million' 
$2500 

2000 

500 

1977 1978 

We manage public offerings that range from $2 million to $25 million 
consisting of common and· preferred stocks and debt securities of various 
types. We also manage mergers/acquisitions and private placements. 

With origins dating back to 1842} 
membership on both the New York 
and American Stock Exchanges and' 
250 employees in the United States 
and Europe} Laidlaw has the 
ongoing investment banking 
capabilities you can employ most 
profitably. 

Contact us and we will 
determine-at no obligation-
the cost of raising' capital for 
you. Write or call Jay Cooke} 
Managing Director; at (212) 363-3852. 

Laidlaw Adams & Peck Inc. 
Members of New York and American Stock Exchanges 

THE CAPITAL IDEA PEOPLE 
20 Broad Street, New York, N.Y. 10005. (212) 363-3852 
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Laidlaw Adams & Peck Inc. 
has a special review of the cap­
ital markets available to grow­
ing corporations. Ask us for a 
copy when you contact us. 
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Isn't one clear, colorful picture worth 
a thousand lines of print-out? 

Get the picture fast with Ramtek's 6114 Color­
graphic Computer. Operating alone or with your host 
computer, the 6114 not only provides you with 
state-of-the-art tools for graphically and colorfully 
displaying your data, it also gives you PASCAL, the 
modern, interactive computer language that speeds 
up manipulating and formatting that data. 

The 6114 is just one of five color and black and 
white graphic computers that you can choose from in 
Ramtek's 6000 Series. Designed with the informa­
tion management needs for business, education and 
industry in mind, the Ramtek 6000 Series is de­
signed to make data retrieval faster and more 
effective. Hardware options permit you to choose 
the resolution and graphics manipulation features 
that fit your needs. One time-saving softwareoption 
provides a basic package of graphics and text routines 

that simplify applications programming. 
For complete information on the Ramtek 6114 

Colorgraphic COIllPuter and the entire Ramtek 6000 
Series, write: Ramtek, 2211 Lawson Lane, Santa 
Clara, CA 95050. Or, call your nearest Ramtek office. 

Why is PASCAL better for business? 
Business, industry and educa-

tion are turning to PASCAL for 
their interactive program-

ming needs. To find out what 
PASCAL offers and how it 

can benefit you, request 
"PASCAL, A Program­
ming Language For 
Today:' It's Issue 

Number 1 of Ramtek's 
"USE OUR EXPERIENCE" series. 

Ramtek 
Our Experience Shows. 

REGIONAL OFFICES: Santa Clara, CA (408) 988-2211, Newport Beach, CA (714) 979-5351, Seattle, WA (206) 838-5196, Albuquerque, NM (505) 298-2200, 
Dallas, TX (214) 422-2200, Maitland, FL (305) 645-0780, Huntsville, AL (205) 837-7000, Chicago, IL (312) 956-8265, Cleveland, OH (216) 464-4053, 
Dayton, OH (513) 278-9461, Washington, DC (301) 656-0350, Metropolitan NY (201) 238-2090, Boston, MA (617) 862-7720, Netherlands 3129685837. 

See us in Booth #1127 at NCe 
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urmore 
reasons why AJ 

is a world leader 
in data . - . communIcatIons. 

We make acoustic data couplers 
and modems that get a communica­
tions job done for you, reliably and 
efficiently. 

It doesn't matter whether you 
transmit at low speed or high speed. 
Over the switched network or 
leased lines. 

These four AJ couplers and 
modems, for example, are specif­
ically designed for low-speed 
use-up to 450 bps. All are Bell 
103/113 compatible. 

Reason One. Experts 
called our A 242 "the best 
coupler ever made." 
Users responded by 
buying 25,000! Now 
the advanced A 242A 
is even better, bringing 
new standards of per­
formance to full or half 
duplex communications. 

Reason Two. Our originate/ 
answer companion to the A 242A, 
the AD 342 has performed so well 
for so many that is has truly earned 
the title, "Old Reliable." Also full 
or half duplex. 

Reason Three. A new member 
of the'family is our AJ 245 originate 
,only modem. It's FCC-approved for 
direct connection to telephone lines 
via modular jack. And its dual inter-

A 242A originate 
only acoustic 

data coupler. 

face lets you use either RS 232 or 
TTY-compatible terminals. 

Reason Four. "The Cadillac of 
couplers," our new FCC-approved 

a ANDERSON 
~JACoBsoN 
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AJ 247 coupler/modem is uniquely 
flexible. It gives you three line con­
nection modes-acoustic coupling, 
direct-connect, and DAA. And like 
the AJ 245, it has a dual terminal 

interface. 
These are just four reasons 

why AJ is a world leader. There 
AJ 245 originate only 

direct-connect 
modem. 

are many more 
in the broad range 

of AJ data communications 
equipment. And when you deal 
with AJ, you get everything from 
one source-manufacturing, sales, 
leasing, and service. 

Get in touch with the AJ 
regional office nearest you: San 
Jose (408) 946-2900; Chicago (312) 
671-7155; Hackensack (201) 488-
2525. Or write Anderson Jacobson, 
Inc., 521 Charcot Avenue, San Jose, 
California 95131. (Available in 
U.S. and Canada only.) 



Greedy OEM's 
wanted. 

There are only two ways for you to make more money 
in the OEM business. 

Either you sell equivalent capability at a lower price 
than your competitors. Or you sell more capability at an 
equivalent price. 

Take your choice. Vector can help you do either. 
Because no matter if you're a software house or a 
systems house, no one can sell you capability 

.cheaper than Vector. 
And that inc I udes everyth i ng from boa rds, 
terminals, and printers to complete 
Economy Sized ComputerTM systems. 

For more information, call Yvonne Beck 
at 213/991-2302. 

She'll help you choose the proper way to 
be greedy. 

V-I:CTO=I 
VECTOR GRAPHIC INC. 

Economy Sized Computers 

31364 Via Colinas,Westlake Village, CA 91361, 213/991-2302 
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Abqaiq, Saudi Arabia 
No baseball, no morning paper, 

no pizza, no autumn leaves. 
But here's the great life that makes 

Aramco people stay on and on. 

If you never con­
sidered working 
in Saudi Ara­
bia because you 
think it's all sand 
and hardships, 

- ............................... , consider this. 
3,900 Americans like you work for 

Aramco in Saudi Arabia now. Ask 
them why they stay and they'll tell 
you that, besides money, it's the 
casual lifestyle, American-style 
hometowns, top-notch schools, and 
vacation travel they used to only 
daydream about. 

Where on earth is Abqaiq? . 
Located close to the world's largest oil­
field (Ghawar), Abqaiq is the center of a 
giant oil-gathering and processing system 
that handles 60% of all the oil produced 
by Aramco, the world's largest producer. 

Does Aramco's paycheck justify 
living in a desert kingdom? 

Yes! You get a base salary competitive 
with top U.S. oil firms. We compensate 
.you for overseas cost-ot-living differences. 

On top of that, Aramco pays an incen­
tive of up to 400/0 for overseas employ­
ment, and you are reimbursed for any 
foreign or U.S. Federal income tax on 
the premium. So your premium is tax­
protected. 

Another benefit: employees overseas 
participate in Aramco's Retirement In­
come Plan on an accelerated basis. 

With this financial package, no won­
der 3,900 Americans like you work for 
Aramco in Saudi Arabia today. 

What can you do with all that 
money stuck out in the desert? 

Aramco people use 40-day paid vacations 

Aramcons vacation in Asia, Africa, 
the Middle East and Europe 

(every 121/2 months) and 12 paid holidays 
(average) to visit fabulous places like the 
Pyramids, Greek Islands, Mt. Everest, 
the Serengeti Plain, Hong Kong. 

Doesn't a child's education 
suffer so far away? 

No! Aramco has a modern American 
school system. Teachers are primarily 
American and more than 75% of them 
have master's degrees. The teacher­
student ratio is 1 to 15 in grades 1 to 6; 1 
to 20 in grades 7 to 9. 

Where do you go 
if you get seriously ill, 

or need dental surgery? 
Aramco's Dhahran Health Center is one 
of three hospital systems outside the 

CHALLENGE BYCHOlCE 

ARAMCO 
SERVICES COMPANY 
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U.S. accredited by the Joint Commis­
sion on Accreditation of Hospitals. 
The Dental Clinic is as fine as any in 

the States. Better than most. 

Aramco recruiting ads 
mention "comfortable 

housing." Is that 
on the level? 

At first, you'll live approxima~ely 18 
months in adequate but not terribly 

attractive off-camp temporary hous­
ing. Next, it's on to comfortable on­

camp temporary housing. Then, 
based on. a housing priority-point 

system using job level and length 
of service, you'll get your permanent 

residence. Many of these are like homes 
you'd want to live in, in the States. 

What jobs are open today? 
Can a person advance? 

Aramco's operations are so big that our 
job opportunities are probably undupli­
cated anywhere. Challenging jobs are 
open in administration, refineries, gas 
plants, support facilities, everywhere. 

We need accountants, medical person­
nel, technicians, teachers, vocational 
trainers, communications specialists 
and materials forecasting specialists. 
And scores of engineers: in construc­
tion, project management, operations 
and maintenance-for operations in oil, 
gas, petrochemicals, EDP, computers, 
transportation, utilities, name it. 

You'll have challenges, responsibilities, 
and management advancement oppor­
tunities. 

Interested? Send your resume in confi­
dence to: Aramco Services Company, 
Department DM040080GENA, 1100 
Milam Building, Houston, Texas 77002. 
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The energy crisis has prompted new 
interest in coal gasification - the deriva­
tion of fuel gases from coal. At IBM's 
Scientific Center in Palo Alto, Califor­
nia, Dr. Louis Lopez is directing the de­
velopment of a computer model of the 
"moving bed" gasification process. This 
treats coal with steam and air or oxygen, 
which react with the carbon to produce a 
mixture of combustible gases: primarily 
carbon monoxide, hydrogen and a small 
quantity of methane (CH4). 

The challenge, Lopez points out, is to 
design an economic process: one that 
yields enough gas for the energy it con­
sumes. This would offer major advan­
tages over burning the coal directly: gas­
burning industrial processes would not 
have to convert, and a natural-gas distri­
bution system already exists. ~loreover, 

burning sulfur-bearing coal produces a 
sulfur-oxide pollution that is difficult to 
control. But burning the gas produces a 
pollutant that is mostly hydrogen sul­
fide, and is much easier to extrad. 

"Although simple in principle, the 
gasification process is extremely com­
plex in physical detail:' he says. "The 
vield is affected bv the chemistrv of the 
~oal, the geometryofthe moving hed and 
its velocity. The temperatures and vol­
tllnes of steam and air or oxygen - among 
many other hctors - are also significant. 

Details are Important 

"To be useful, the model must he 
quite detailed:' he notes. "\Ve start with 
equations f()r the general laws of the pro­
cess. \Ve end up with a mathematically 
complex model, f(w which a numerical 

solution is not easily found. If we make 
certain simplifying assumptions, many of 
the problems go away. But that's just 
what we don't want to do; these are im­
portant effeds:' 

Today, scientists at the Palo Alto cen­
ter have found methods to reach numeri­
cal solutions of such problems with rea­
sonable amounts of computer time. 
"Once a process design with a good yield 
is found:' Lopez adds, "there is a fresh set 
of complications: it won't scale up readily 
from a demonstration or pilot plant to a 
full-sized plant. The significant physical 
effects will all behave differently, and 
trial-anel-error on an adual plant ~vould 
be costly. Computer testing of tentative 
designs for a commercial plant should 
avoid millions of dollars worth of con­
strudion and operating trials:' 
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ADRS Passes the Test at Roche Clinical Labs 

II 

"Users are getting the answers they 
need - promptly," says Kim C. Frank of 
Roche Clinical Laboratories, Inc. "With 
ADRS, people throughout the company 
are solving their own problems without 
our help, and our programmers are free to 
concentrate on our primary business 
systems." 

Frank is operations/technical support 
manager of the Raritan, New Jersey, sub­
sidiary of Hoffmann-La Roche Inc. A 
leading clinical laboratory, RCL accepts 
blood and other specimens from physi­
cians in many states and performs the 
tests they order. An IBM System/370 
Model 148 collects the test results and 
transmits them via telephone links to 
IBM 3770 Communication Terminals in 
24 regional offices. 

Users from managers to secretaries at 
RCL have learned to work with A Depart­
mental Reporting System (ADRS), an 
IBM program product that enables them 
to structure a wide variety of formatted 
reports and analyses. A data interface pro­
gram lets them write ADRS programs 
that take advantage of existing computer 
files. 

"With a small programming staff, we 
can't always respond to users' needs fast 
enough," Frank notes. "Now managers, 
professional people and secretaries in­
voke ADRS directly through 3277 Dis­
play Stations." 

Among the personnel using ADRS is 
James P. Halligan. As director of distribu-

£) tion services, he is in charge of the field 
organization that collects the samples 
from local offices and then transports the 
finished reports from the regional facili­
ties to the local offices. He uses ADRS to 
analyze route structures for a fleet of 225 
vehicles. 

Good Management Tool 
"It's a tremendous management tool," 

he states. "We've improved gas utiliza­
tion, done travel-time studies, prepared 
budgets, and tracked costs and revenues. 
The system stores anything I want -lists 
of drivers' names and addresses, vehicles, 
routes, and collection sfations. And air­
line schedule data. We can shape the in­
formation as people need it. We invest 
less time and get better information." 

In the purchasing and material control 
department, people use ADRS to track 
the consumption of supplies, analyze the 
materials costs of specific tests, and main­
tain purchasing and vendor files. Still 
other active users are found in the payroll, 
finance, security and maintenance 
departments. 

Blood specimens are prepared for thyroid function test. Managers at RCL do their own 
planning and analysis, with the aid of IBM's A Departmental Reporting System (ADRS). 

"Some of these applications," Frank 
says, "would have taken months if devel­
oped conventionally, by system analysts 
and programmers." 
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The citizens of Long Beach, California, are proud of their sparkling new civic center. And they're pleased with 
their citys computer-based systemfor answers to questions and concerns about city services. 

Ans"Weringthe Concerned Citizen 
in Long Beach, California 

In some cities and towns, the ques­
tions and concerns of citizens are to a 
degree like the weather. Everybody talks 
about them, but nobody does anything 
about them. Not in Long Beach, Califor­
nia, though. Thanks to a computer, 
residents need call only one telephone 
number to be connected to the right de­
partment and be guaranteed a response. 

People who answer the phones use 
IBM computer terminals to display a list 
of information areas ranging from con­
sumer protection and senior citizen ser­
vices to animal regulation and sidewalk 
repair. After finding the right category, 
they can see a display of various kinds of 
questions and put the caller through to 
the responsible department. 

Up to this point, a well-indexed direc­
tory might serve just as well. But from 
here on, an IBM System/370 Model 158 
helps keep queries and concerns from be­
coming serious problems. 

According to John Dever, City Man-

ager of Long Beach: "The computer auto­
matically prepares a letter to each caller, 
which is hand signed by a city official. The 
letters thank callers for their interest, tell 
them which department is handling their 
calls and provide a reference number if 
there is need for correspondence or an 
additional call. The system lets us track 
each inquiry as an open item until we've 
made a complete response. We get a sta­
tistical analysis of the kinds of complaints 
we receive and periodic reports for city 
management. The analysis helps us spot 
problems in their early stages and act to 
remedy them." 

The Information Management 
System/Virtual Storage (IMS/VS), an 
IBM program product, is used with com­
puter programs written by the city. The· 
system is designed to update information 

,quickly. Changes become immediately 
available at the terminals as soon as they 
are added to the computer data base. 

"We publicized the system heavily 

and got 700 calls the first two days," says 
Dever. "We're running slightly below 100 
calls a day since then. And we've received 
questions and expressions of interest from 
over 100 other cities, including some out­
side the U.S.A. Perhaps most important, 
citizens who have used the system tell 
us it's been needed for along time." 

,DP Dialogue is designed to provide you 
with useful information about data proc­
essing applications, concepts and tech­
niques. For more information about IBM 
products or services, contact your local 
IBM branch office, or write Editor, DP 
Dialogue, IBM Data Processing Division, 
White Plains, N.Y. 10604. 
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Data Processi ng Division 



While salaries are rising slowly, employers are making 
jobs more aHractive by increasing fringe benefits. 

1980 
SALARY SURVEY 
by Louise C. Shaw 
• 'Salary plus bonuses for the nation's top 
business executives averaged $277,400 in 
1979, up 12.9%from i977." The New. York 
Times, Dec. 18, 1979. 

Data processing people have something to 
look forward to as they move up the salary 
ladder. We present our annual salary survey 
to help you find out where you are and how 
much closer you are to that top rung. 

A glance back shows we've come 
through a year in which the emphasis has 
been on keeping people (see' 'That Old Buga­
boo, Turnover," Oct., p. 96), the dearth of 
the experienced programmer, and the strug­
gle to attract new employees. With that be­
hind us, we weren't sure what kind of 
answers our questionnaire would bring-but 
when the returns were in, the dust settled. The 
nearly 400 dp employees queried gave ration­
al reports-nobody scrawled messages of 
panic or defeat across the bottom of the page. 

After doing the necessary calcula­
tions, the average salary hike dpers gained in 
1979 was 8.7% compared to 7.9% in 1978. 
This year pay raises will average 9. 1 %. 

Looking at the figures and listening to 
the people you find it's a little of this and a 
little of that. One manager at a large private 
college in the Northeast says the 10% pay 
hikes he is allowed to give this year still leave 
his people far below what private industry is 
offering. "I know we can't compete-still, I 
am attracting the ,caliber of people I want." 
How? "I can offer academic benefits, flex­
ible hours, good retirement plans, and a 
desirable living setting. " Add to that the fact 
his shop recently installed an IBM 4300. "So I 
can entice people with interesting and chal­
lenging things to work on. Right now I feel I 
can continue to be competitive . . . " 

Overall, the greatest wage fluctua­
tions continue to be in entry-level positions. 
Salaries here range from $10,000 to $17,000. 
The high end may seem a bit extravagant to 
those people who remember when $15,000 
was the big time. One interesting comment 
from managers was that two-year college and 
technical school programmers are garnering 
the same entry-level salaries as their four­
year counterparts. Many managers say they 
are impressed with how well the local pro­
grams are equipping graduates with comput­
ing basics. 

Moving into the managerial level, sal­
aries level off and things become more sta-
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tionary. "These people tend to be the up-
, through-the ranks folks," a Midwest man­
ager noted. Also, at this level the number of 
positions available diminishes. An exception 
is the junior management level, where job 
jumping has been a tradition and easier to 
justify. Again, an exception that reflects 
these times of economic uncertainty was 
noted by a Philadelphia executive, who said 
that he had noticed that even within the junior 
exec ranks the movement was' way below 
what it had been in the past. "I see the great­
est movement in larger businesses that are 
going sour, where people wpo aren't long 
term yet are quite willing to'jump. " For those, 
on the way up, job jumping is one of the best 
ways to increase salary. "I had been told that 
before I got out of school but really didn't be­
lieve it. But they were right; it worked that 
way for me," noted one dp executive at a 
small consulting firm. . 

We also did comparisons between '80 
figures and figures from the 1978 survey. 
When compared across the board, data ap­
peared logical-steady increases. A corpo­
rate director of dp in retail sales who was 
making $40,000 in 1978, was earning 
$52,591 in 1980. A division director of dp 
could expect an average starting salary of 
$25,030 in light manufacturing two years 
ago. Today, it's $31,261. In 1978 a senior 
systems analyst in banking could expect an 
average starting salary of$18,500. Today it's 
$25,750. 

TOP 
JOBS RE­
DEFINED 

What we did not expect to 
find but what became 
apparent is that there is 
something going on within 

the top management levels. A number of the 
top level positions, such as corporate direc­
tor, were showing lower salary levels this 
year than two years ago. We are speCUlating 
that many companies may· be redefining the 
top positions, for example, moving a corpo­
rate MIS director to vp-information systems, 
and replacing him with a younger, less costly 
person with, perhaps, a diluted title. 

What about women in data process­
ing? It's been said that in this industry salaries 
have been equal-you are paid for what you 
know and how well you know it. As good as 
that sounds, one dp manager noted, "We 
don't pay enough to hire males so 83% of our 
programmers are female . . . " This year, 
trying to determine what the situation was 
with women in dp, we asked on the question­
naire if the position being reported was for a 

male or female. The number of responses was 
insufficient to draw any conclusions. 
Women, especially in management posi­
tions, say there are discrepancies. As the head 
of the data processing and communications 
division for one of the country's larger banks 
said, "I know there's a gap, but I also know I 
like what I'm doing and the people I work for. 
I don't know what the answer is. " 

Looking at the male/female data that 
did come in, it was far easier to find women in 
the categories of data entry, librarians, and 
production control clerks than as senior sys­
tems analysts. Yet, female job applicants 
continue to be welcomed heartily when they 
come through the personnel department's 
door-those people are well aware of the 
government's guidelines. 

Other highly desired employes are 
system programmers with large mainframe 
experience. Programmers with data base or 
MIS knowledge also get quicker notice. One 
recruiter said knowing either one in New 
York City automatically places you in a high­
er salary bracket on the open market. 

That brings us to the one fact about 
data processing that remains a constant: the 
industry continues to grow and to demand 
skilled people. One estimate projects an in­
crease of 25% in jobs available for program­
mers in the '80s. As another recruiter put it, 
"The updating, the adding of new systems, 
programs, hardware, and so on does nothing 
but increase the need for people. Nowhere do 
I see any indication this will not continue." 

Of course,' what may change is how 
the people who hire and fire begin to react to 
the rising cost of keeping people on the pay­
roll. More and more company people may be 
thinking along the lines of the manager of a 
public utility'S small dp shop in the North­
east. "Right now we have stabilized our 
growth size, but should we decide to change I 
can go either of two ways: more people or tJ 
more efficient hardware. Right now I am in- ~ 

clined to favor the hardware route." :r: 
One last observation: salary alone no (.) 

longer guarantees a "Yes, I'll take it" from a ~ 
prospective employee or "Yes, I'll stay" ~ 
from someone already there. As several dp (D 
executive noted, people are looking at the Cf) 

bottom line. "They are looking at health in- fu 
surance plans, dental plans, medical benefits, Z 

further schooling opportunities, etc." Em- g 
ployers are aware of that, and as one execu- Ci 
tive noted, "Just looking at my cpmpany, tJ 
what we offer people now is far greater than :3 
five years ago." :=:! 





JOB DESCRIPTION 
GUIDE 
The following 55 job descriptions 
were used as the basis for our salary 
survey questionnaire. Op managers 
were asked to asked to match their 
job categories as closely as possible. 

1. Corporate Director of Data 
Processing or MIS: The top executive 
for all computer processing. 
2. Administrative Assistant: Primarily 
concerned with money matters and 
sometimes with personnel 
administration. 
3. Technical Assistant: A member of 
the corporate director's staff. Usually 
the head of advanced planning for 
the dp function. 
4. Services Coordinator/User Liaison: 
Coordinates dp activities with those of 
other functions or departments. 
5. Division or Department Director of 
Dp or MIS 
6. Administrative Assistant 
7. Technical Assistant 
8. Services Coordinator/User Liaison 
5-8 are in the division or department 
staff; they are directly. parallel to 1-4 
but their influence may be less. 
9. Manager of Systems Analysis: 
Analyzes how dp is applied to user 
problems, designs effective and 
efficient dp solutions. 
10. Lead Systems Analyst: Assists in 
planning, organizing, and controlling 
the activities of the systems analysis 
section. 
11. Senior Systems Analyst: Confers 
with users to define dp projects, 
formulates problems, designs 
solutions. 
12. Systems Analyst: Works with 
users to define dp projects or project 
segments or iron out details in 
specifications. 
13. Systems Analyst Trainee: Usually 
has some dp experience. Expected 
to spend a good deal of time learning 
rather than producing. 
14. Manager of Applications 
Programming: Responsible for the 
development of effective, efficient, 
well-documented programs. 
15. Lead Applications Programmer: 
Assists in planning, organizing, and 
controlling section activities. 
16. Senior Applications Programmer: 
Works with program designs or 
specifications. 
17. Applications Programmer: 
Usually works on only one or a few 
applications. 
18. Applications Programmer 
Trainee: Is learning to program. 
Usually works under direct 
supervision. 
19. Programming Team Librarian: 
Keeps track of program revisions. 
20. Manager of Systems Analysis/ 
Programming 
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21. Lead Systems Analyst! 
Programmer 
22. Senior Systems Analyst/ 
Programmer 
23. Systems Analyst/Programmer 
24. Systems Analyst/Programmer 
Trainee 
20-24 positions cover both the 
analysis and programming functions. 
25. Manager of Systems 
Programming: Plans and directs the 
activities of the os programming 
section, assigns personnel to 
projects. 
26. Lead Systems Programmer: 
Assists in planning,organizing and 
controlling the activities of the os 
programming section. 
27. Senior Systems Programmer: 
May specialize in the support, 
maintenance and use of one or more 
major operating systems. Is able to 
work at the highest levels of 
programming. 
28. Systems Programmer: May 
specialize in the support of one or a 
few operating system components or 
sub-systems. 
29. Systems Programming Trainee: 
Has a good background in dp and 
knows or is learning assembler 
language. 
30. Program Librarian: Responsible 
for maintaining the on-line and off-line 
libraries of production programs in 
source and object form. 
31. Manager of Data Base 
Administration: A still relatively neW 
position which has the functions of 
planning, organizing, and scheduling 
the activities of the data base 
administration section. 
32. Data Base Administrator: 
Analyzes the company's 
computerized information 
requirements, coordinates data 
collection and storage needs, 
organizes data. 
33. Data Communications/ 
Telecommunications Manager: 
Responsible for design of data 
communications networks and 
installation and operation of data 
links. 
34. Data Communications Analyst: 
Specializes in network design, traffic 
analysis, and data communications 
software. 
35. Technical Control Specialist: 

, Primarily concerned with hardware 
selection, operation, and 
maintenance. 
36. Manager of Computer 
Operations: Responsible for the 
operation of computers including 
scheduling, assignment of operators 
and monitoring of efficiency. 
37. Manager of Data Process7ng 
Operations: In charge of computer 
operations, data entry, production 
control, and post processing, but not 

of systems analysis or applications 
programming. 
38. Lead Computer Operator: May 
be responsible for the operation of 
large-scale computers for the 
duration of an eight-hour shift or the 
operation of a remote site. 
39. Senior Computer Operator: May 
be responsible for all operations on a 
medium-scale computer or for 
console operator of a large machine. 
40. Computer Operator: Assists in 
running 'the computers and may 
operate the central console in the 
absence of the senior operator. 
41. Computer Operator Trainee: 
Usuallyassigried to mounting 
magnetic media, loading printers, or 
working on a peripheral subsystem, 
always under direct supervision. 
42. Magnetic Media Librarian: 
Maintains the library of magnetic 
tapes, disks and/or cartridges. 
43. Post Processing Clerk: Operates 
forms bursting,decollating, and 
binding equipment. May also deal 
with microfilm and microfiche output. 
44. Production Control Supervisor: 
Responsible for setting up and 
scheduling jobs for processing. 
45. Lead Production Control Clerk: 
Responsible for the data control 
function for the duration of an eight­
hour shift or the data control function 
of a single site in a multisite 
organization. 
46. Production Control Clerk: 
Prepares jobs for processing, enters 
the appropriate job commands, 
gathers output for routing. 
47. Production Control Trainee: 
Learning the production control 
function and works under direct 
supervision. 
48. Data Entry Supervisor: 
Responsible for a staff which 
performs data entry and verification 
functions. 
49. Lead Data Entry Operator: 
Responsible for data entry during an 
eight-hour shift or for data entry at 
one site in a multisite environment. 
50. Data Entry Operator: Qualified to 
operate one or more data entry 
devices, requires only general 
supervision. 
51. Data Entry Operator: Has not yet 
become fully qualified to operate one 
type of data entry device. 
52. Staff Consultant/Trainer: Helps in 

. debugging and in understanding 
system messages. 
53. Librarian: Responsible for the 
library of technical documentation. 
54. Word Processing Supervisor: 
Responsible for a staff that operates 
word processing equipment. 
55. Word Processing Operator: 
Qualified to operate intelligent 
typewriters, wp systems, terminals for 
text editing/wp. 



AVERAGE SALARIES BY INSTALLATION SIZE 
DETERMINED BY MONTHLY HARDWARE RENTAL 

JOB TITLE 
CORPORATE STAFF 

1. Corp. Director of DP/MIS 34,095 31,147-37,225 24,656 23,525-25,767 30,096 28,410-31,694 35,020 31,758-38,881 
2. Administrative Assistant 20,728 17,722-23,733 16,500 12,500-20,500 16,851 14,306-19,397 
3. Technical Assistant 25,101 21,331-28,332 30,000 28,800-31,200 9,500 9,000-10,000 
4. Services Coordinator 20,750 16,606-24,203 21,520 17,000-26,000 

DIVISION'OR DEPARTMENT 
STAFF 

5. Div. Director of DP/MIS 29,315 26,343-32,653 23,903 22,117-26,202 28,456 23,616-30,176 32,079 30,270-34,071 
6. Administrative Assistant 18,997 17,308-23,400 15,048 13,742-16,604 20,725 ' 16,500-25,000 . 12,879 11,414-14,426 
7. Technical Assistant 21,485. 17,478-25,493 12,125 10,500-13,750 22,250 15,000-29,500 20,800 15,400-26,000 
8. Services Coordinator 24,164 21.190-27,470 15,500 12,200-19,000 18,000 16,975-27,000 22,500 20,000-25,000 

SYSTEMS ANALYSIS 
9. Manager 29,323 ' 25,979-31,736 27,952 22,468-29,662 29,500 26,075-35,500 28,250 26,750-31,500 

10. Lead 28,147 26,419-29,075 22,550 20,650-24,967 28,163 23,325-33,000 20,000 17,000-23,000 
11. Senior 24,311 20,797-26,761 25,000 24,000-26,000 22,840 19,900-25,960 19,318 16,500-22,700 
12. Analyst 21,138 18,456-23,985 19,551 16,851-22,203 20,134 18,375-22,000 20,684 17,929-23,439 
13. Trainee 17,094 15,668-18,260 19,000 18,000-20,000 14,500 13,000-16,000 17,662 17,200-18,325 

APPLICATIONS PROGRAMMING 
14~ Manager 25,975 24,014-27,936 20,500 20,000-21,000 27,960 24,000-31,920 30,227 29,307-30,841 
15. Lead 22,370 20,097-24,643 15,750 15,000-16,500 19,320 17,320-21,340 22,053 19,981-24,125 
16. Senior 19,735 17,547-22,069 16,416 16,350-16,833 18,493 16,215-21,530 19,870 18,531-21,209 
17. 'Programmer 16,294 13,751-18,651 13,999 11,894-15,338 16,018 12,984-19,053 16,906 14,608-19,204 
18 •. Trainee 13,024 11,445-14,662 11,964 10,625-13,303 11,111 10,041-12,763 12,287 10,799-13,775 
19. Team Librarian 10,218 9,834-10,644 9,650 9,200-10,100 10,400 8,6oo~ 12,200 9,600 8,500-10,700 

SYSTEMS ANALYSIS/ 
PROGRAMMING 
20. Manager 26,305 22,630-29,529 15,300 22,967-27,267 25,058 21,183-28,933 25,800 23,948-27,653 
21. Lead 22,689 20,292-25,455 22,300 21,167-24,000 20,940 19,546-22,567 22,806 20,696-25,340 
22. Senior 21,353 18,633-23,891 20,214 18,167-21,750 20,087 17,979-22,358 21,755 19,705-23,189 
23. Analyst/Programmer 18,069 15,835-20,345 15,643 13,833~ 17,000 17,558 15,673-19,614 17,380 15,266-19,494 
24. Trainee 13,951 12,387-15,459 13,325 10,313-15,583 13,415 11,956-14,630 12,450 11,932-12,968 

OPERATING SYSTEMS 
PROGRAMMING 
25. Manager 28,317 24,493-31,069 24,757 22,968-25,652 39.918 34,713.45,123 
26. Lead 26,773 24,998-28,675 18,500 16,500-20,500 33,781 29,375-38,186 
27. Senior 23,165 20,630-26,870 27,500 20,000-35,000 22,425 20,850-24,000 21,389 17,983-24,795 
28 .. Programmer 20,561 17,975-23,072 18,101 15.943-20,997 . 17,106 15,655-19,040 
29 . . Trainee 16,713 14,461-19,097 15,700 14,100-17,300 16,500 16,000-17,000 
30. ·Program Librarian 12,834 10,516-15,414 8,7~0 8,000- 9,500 7,825 7,100- 8,430 

DATABASE ADMINISTRATION 
31. Manager 27.844 23,374-32,341 28,062 24,688-31,593 
32. DB Administrator 26,639 23,366-29,919 31,150 28,188-34,193 

DATA COMMUNICATIONSI 
TELECOMMUNICATIONS 
33. Manager 27,237 23,456-30,858 
34. Analyst 24,639 21,033-28,240 
35. Tech. Control Specialist 19,265 16,850-21,679 19,252 15,092-23,413 

COMPUTER OPERATIONS 
36. Manager of Computer 
Operations 23,000 19,956-25,954 26,532 18,760-30,832 18,300 16,713-19,888 20,753 18,250-23,077 
37. Manager of DP Operations 21,098 19,884-22,359 ,17,156 16,780-17,625 16,601 16,150-17,165 25,764 23,294-27,740 
38.· Lead 13,768 11 ,113-16,750 13,036 11,510-14,679 13,722 12,820-15,077 16,890 15,349-18,507 
39~Senlor 14,380 12,848-15,884 15,268 12;863-17,410 12,786 12,067-13,446 13,139 11,790-,14,366 
40. Operator 11,322 11,268-11,472 11,013 9,728-12,114 12,713 12,599-12,840 13,194 11,722-14,665 
41. Trainee 10,653 9,732-11,574 15,618 14,831-16,090 8,857 8,575-9,233 8,784 7,718- 9,584 
42.· Magnetic Media Librarian 11,311 9,843-12,892 8,500 7,500- 9,500 9,200 7,900-10,500 11,200 8,400-14,000 
43. Postprocessing Clerk 11,109 9,869-12,349 8,567 7,900-· 8,900 8,640 7,833- 9,850 9,600 9,000~10,8oo 

PRODUCTION CONTROL 
44. Supervisor, 16,590 15,075-18,465 17,000 14,000-20,000 12,750 11,417-14,750 22,157 20,969-23,049 
45. Lead ,12,904 11,721-14,195 11,722 10,769-12,676 11,445 10,510~12,691 13,155 11,275-15,035 
46. Clerk 10,485 10,091-11,491 10,540 9,040-11,630 9,396 8,789-10,004 11,071 9,222~12,504 

47. Trainee 10,688 9,475-11,994 13,175 11,350-15,000 10,000 9,000-11,000 8,450 8,000- . 8,900 

DATA ENTRY 
48. Supervisor 14,101 ' 12,769-15,313 13,847 12,050-14,745 13,273 . 12,301-14,245 13,867 12,677-15,058 
49. Lead 11,460 10,484-12,410 10,527 9,213-11,633 10,988 10,274-11,881 12,602 11,711-13,492 
SO. Operator 10,964 9,457-11,933 11,997 10,386-13,170 9,765 8,529-11,191 10,330 9,514-11,204 
51. Trainee 8,986 8,299- 9,635 8,682 8,100- 9,167 8,368 7,930- 8,915 8,150 7,800- 8,500 

OTHER POSITIONS 
52. Staff Consultant 20,476 16,466-21,969 16,500 14,500-18,500 13,500 10,250-20,000 
53. Librarian 14,888 12,571-18,832 14,179 13,104-16,328 11,450 10,900-12,000 
54. WP Supervisor 17,777 13,808-18,351 9,000 8,000-10,000 
55. UP Operator 11,528 9,305-12,665 
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AVERAGE SALARIES BY INSTALLATION SIZE 
DETERMINED BY MONTHLY HARDWARE RENTAL 

to $50,000 to $150,000 over $150,000 

.JOB TITLE ISalaries Usual rangel I Salaries Usual rangel ISalarles ' Usual range I Job 
CORPORATE STAFF 

1. Corp. Director of DP/MIS 39,200 34,195-44,563 44,997 39,710-50,945 36,496 32,555-41,752 1. 
2. Administrative Assistant 24,128 19,075-29,181 23,394 21,292-25,496 25,265 21,438-29,193 2. 
3. Technical Assistant 24,793 19,693-29,892 23,130 20,050-24,670 39,375 3. 
4. Services Coordinator 16,128 12,970-18,233 23,064 19,092-27,036 29,241 21,000-37,482 4. 

DIVISION OR DEPARTMENT 
STAFF 

5. Div. Director of DP/MIS 35,638 30,049-40,519 33,797 29,665-39,617 34,708 31,301-38,190 5. 
6. Administrative Assistant 22,895 21,832-23,571 23,551 17,241-27,951 ; 19,482 17,106-21,798 6. 
7. Technical Assistant 33,500 29,000-38,000 23,722 18,994-28,450 26,000 23,000-29,000 7. 
8. Services Coodinator 25,167 21,500-28,833 30,087 28,217-32,364 28,000 25,000-31,000 8. 

SYSTEMS ANALYSIS 
9. Manager 31,833 28,550-33,750 27,280 25,486~31,036 30,815 27,456-34,174 9. 

10. Lead 23,167 20,220-26,333 24,592 20,812-28,300 25,141 22,591-27,822 10. 
11. Senior 25,733 - 22,239-28,922 24,242 20,230~26,860 22,211 19,817-24,423 11. 
12. Analyst 21,188 18,637-26,683 21,959 19,230-24,689 19,798 18,233-23,342 12. 
13. Trainee 17,250 16,500-18,000 16,097 15,247-16,962 18,127 14,685-27,570 13. 

APPLICATIONS PROGRAMMING 
14. Manager 23,953 23,216-24,838 23,983 ·21,937-26,030 39,920 34,713-45,126 14. 
15. Lead 21,411 20,201-22,923 23,005 20,085-25,509 28,216 24,635-31,797 15. 
16. Senior 18,733 17,110-20,762 19,936 16,856-22,631 27,875 24,311-31,439 16. 
17. Programmer 16,272 13,782-18,762 17,675 15,075~20,038 17,534 14,887-20,180 17. 
18. Trainee 14,243 12,739-15,998 14,367 12,575-15,861 14,653 11,992-17,314 18. 
19. Team Librarian 12,085 11,047-14,162 11,665 9,852-12,571 10,350 9,500-11,200 19. 

SYSTEMS ANALYSIS/ 
PROGRAMMING 
20. Manager 25,445 21,770-29,404 27,803 23,643-32,558 29,333 25,000-31,500 20. 
21. Lead 23,741 20,696-26,786 21,935 18,333-27,338 24,750 21,500-28,000 21. 
22. Senior 21,833 18,492-25,174 22,587 19,392-25,782 , 24,073 18,850-29,566 22. 
23. Analyst/Programmer 19,748 16,743-22,986 19,302 17,034-21,570 18,925 16,706-23,364 23. 
24. Trainee 15,634 13,581-17,981 13,736 12,164-15,308 17,610 15,060-20,160 24. 

OPERATING SYSTEMS 
PRORAMMING 
25. Manager 25,921 21,616-30,226 25,299 22,644-27,954 33,282 30,429-35,422 25. 
26. Lead 22,575 19,300-25,850 26,703 21,878-26,058 31,960 27,856-36,023 26. 
27. Senior 27,350 18,100-24,600 21,450 20,033-23,221 29,420 26,056-31,944 27. 
28. Programmer 21,019 18,168-24,345 18,406 16,616-20,196 25,323 22,545-28,100 28. 
29. Trainee 20,950 18,900-23,000 15,120 11,320-18,680 15,902 13,636-19,800 29. 
30. Program Libra,rian 13,745 10,600-15,715 15,880 11,200-19,300 18,643 14,200-21,300 30. 

DATA BASE ADMINISTRATION 
31. Manager 32,400 26,400-38,400 26,442 22,244-30,470 31,750 24,500-39,000 31. 
32. DB Administrator 25,817 .22,733-28,767 25,962 22,375-29,724 24,515 21,478-27,765 32. 

DATA COMMUNICATIONS/ 
TELECOMMUNICATIONS 
33 .. Manager 27,964 23,871-32,057 27,005 23,331-30,679' 26,000 23,000-29,000 33. 
34. Analyst 21,500 17,000-26,000 27,018 23,002-31,034 23,800 21,080-26,566 34. 
35. Tech. Control Specialist 18,000 16,000-20,000 26,000 24,500-27,500 13,806 11 ,808-15,804 35. 

COMPUTER OPERATIONS 
36. Manager of Computer 

Operations 23,504 20,468-26,700 23,786 20,235-27,337 28,796 26,429-30,689 36. 
37. Manager of DP Operations 18,250 13,000-20,000 21,800 21,443-22,258 26,098 24,342-27,416 37. 
38. Lead 14,603 12,841-16,512 15,248 13,718-16,779 21,885 18,983-24,787 38. 
39. Senior 14,511 12,791-16,375. 13,988 12,601-15,515 23,132 20,363-25,902 39. 
40. Operator 12,460 10,542-14,378 12,244 11,042-13,446 12,272 10,868-13,675 40. 
41. Trainee 9,486 8,284~11 ,288 9,992 9,981-10,010 11,712 10,287-13,138 41. 
42. Magnetic Media Librarian 11,628 9,130-14,125 11,797 11,273-12,453 12,098 10,555-13,641 42. 
43. Postprocessing Clerk 7,500 6,000- 9,000 13,018 11,766-13,853 22,194 19,760-24,627 43. 

PRODUCTION CONTROL 
44. Supervisor 14,002 13,172-15,188 18,121 16,652-20,178 17,755 14,961-19,618 44. 
45. Lead 13,728 12,730-14,925 13,353 12,209-14,689 13,208 11,292-14,166 45. 
46. Clerk 10,308 9,138~11 ,565 12,037 10,633-13,616 11,045 10,275-11,623 46. 
47. Trainee 8,960 8,024- 9,896 11,655 10,134-11,014 11,014 9,818-12,209 47. 

DATA ENTRY 
48. Supervisor 14,121 12,296-15,764 14,195 12,995-15,394 16,863 15,760-17,691 48. 
49. Lead 11,186 11,711-13,492 12,469 11,577-13,271 11,890 11 ,111-12,410 49. 
50. Operator 10,351 9,160-11,543 10,575 9,416-11,579 10,455 9,738-11,029 50. 
51. Trainee 12,000 11,000-12,000 9,431 8,569-10,079 9,344 8,211-10,477 51. 

OTHER POSITIONS 
52.' Staff Consultant 2,397 18,098-21,128 15,784 10,913-16,369 18,158 16,148-21,439 52. 

,53. Librarian 12,950 11,154-14,662 12,761 10,844-14,736 20,880 16,880-24,814 53. 
54. WP Supervisor 40,000 35,000-45,000 12,371 10,616-14,168 10,000 8,000-12,600 54. 
55. WP Operator 11,982 10,692-13,272 10,311 8,944-11,684 12,250 9,000-15,500 55. 
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To expand his or her horizon, 
the student goes to school. With 
an electronic classroom, your 
school goes to the student. 

So it's possible to reach 
students who cannot get to your 
classroom. This eliminates the cost 
of travel, room and board. 

It's also possible to reach a lot 
more students, without adding 
more teachers or more buildings. 
And this fights the rising costs of 
education. 

But what makes it all possible 
is advanced communications tech­
nology from the Bell System. 

Here's how it works at the Air 
Force School of Systems and 
Logistics. 

The teacher speaks, writes on 
the blackboard, advances slides. 

The speaker's voice, which 
goes out over a phone line, is 
heard at remote classroom loca­
tions. The blackboard writing also 
goes out over phone lines, and is 
reproduced on TV monitors. At 
the teacher's command, duplicate 
slides are advanced at the remote 
locations. 

There is an interchange with 
the teacher because students at 
any location can ask questions. 
Experts can be patched in from 
outside the classroom. And a tape 
machine records both video and 
audio work for students who 
missed the class. 

The Air Force School of Sys­
tems and Logistics now teaches 
from two separate classrooms to 
nine remote locations. Studies 
show that the level of learning is 
as high as if the teacher were there 
in person. 

Bell's advanced communi­
cations technology is changing 
ideas about the nature of learning. 
It's becoming clear that much of 
what we call education is informa­
tion management and communi­
cation, and that's our business 
-the knowledge business. 

Call your Bell System Account 
Executive and find out how we 
can work for you. 

The knowledge business 

@ 



AVERAGE SALARY BY SELECTED INDUSTRY 
Average State 

for Fed Local Heavy Light Retail Dp 
JOB TITLE Canada Banking .Educatlon Gov't Gov't Mfg Mfg Sales Vendors 

1. Corp. Director of DP!MIS 34,333 33,944 27,969 40,552 31,105 29,163 37,218 45,591 36,019 
2. Administrative Assistant 26,400 29,700 14,233 23,702 24,750 28,000 21,230 38,400 29,979 
3. Technical Assistant 22,700 19,910 23,500 23,500 35,000 
4. Services Coordinator 26,500 23,200 24,000 23,064 

DIVISION OR DEPARTMENT 
STAFF 

5. Div. Director of DP!MIS 24,600 24,470 25,009 32,898 26,727 30,513 31,261 25,350 38,315 
6. Administrative Assistant 18,300 13,144 11,196 34,000 15,474 - 28,202 24,343 29,720 
7. Technical Assistant 13,000 11,500 33,000 26,000 25,619 23,698 25,200 
8. Services Coordinator 14,000 25,583 32,000 25,988 22,500 10,900 28,000 28,100 

SYSTEMS ANALYSIS 
9. Manager 31,200 24,667 24,700 39,500 26,960 29,029 31,400 26,000 24,000 

10. Lead 27,850 22,700 22,425 33,500 25,207 26,667 22,564 22,000 23,064 
11. Senior 22,600 25,750 17,711 34,000 21,445 22,376 26,054 19,875 22,536 
12. Analyst 21,400 19,200 18,700 23,000 20,095 22,850 21,540 22,500 22,832 
13. Trainee 1~,7oo 11,900 13,000 13,000 16,668 17,750 18,000 17,500 

APPLICATIONS PROGRAMMING 
14. Manager 21,667 < 22,700 39,918 21,278 22,540 26,569 26,400 31,492 
15. Lead 19,500 21,000 22,450 33,781 19,896 20,754 21,812 22,200 31,228 
16. Senior 18,300 16,254 27,600 18,624 18,078 19,706 20,136 29,803 
17. Programmer 15,000 15,781 28,411 15,918 15,855 16,128 14,690 16,876 
18. Trainee 15,500 12,200 14,905 12,500 11,884 13,395 13,902 11,886 14,562 
19. Team Librarian 10,716 13,700 14,670 13,027 10,130 12,432 

SYSTEMS ANALYSIS! 
PROGRAMMING 
20 •. Manager . 27,200 > 27,623 23,033 29,317 23,361 27,005 28,804 24,823 29,400 
21. Lead 25,000 22,723 23,357 26,120 21,123 22,108 22,471 22,111 23,700 
22. Senior 24,100 21,612 20,258 25,600 22,952 20,642 22,871 19,693 19,200 
23. Analyst/Programmer 20,350 17,377 17,458 21,575 18,475 18,582 18,457 18,093 16,500 
24. Trainee 16,300 12,624 13,903 14,000 14,517 19,560 13,777 12,470 

OPERATING SYSTEMS 
PROGRAMMING 
25. Manager 26,130 26,568 28,900 39,918 25,214 29,138 26,590 26,818 34,736 
26. Lead 23,270 21,630 24,130 33,961 20,736 27,650 23,084 21,750 39,919 
27. Senior 22,480 20,340 20,667 28,411 21,390 28,967 22,439 20,100 
28. Programmer 18,400 16,685 17,267 21,600 20,706 19,435 19,429 23,500 
29. Tralnnee 17,800 14,500 14,000 11,420 16,3TI 18,900 17,924 
30. Program Librarian 11,350 12,800 15,750 13,350 

DATA BASE ADMINISTRATION 
31. Manager 19,500 31,000 22,500 33,781 22,156 32,400 30,582 31,250 23,064 
32. DB Administrator 18,780 28,600 22,000 22,504 28,200 27,233 27,500 22,536 

DATA COMMUNICATIONS! 
TELECOMMUNICATIONS 
33. Manager 25,300 40,000 26,000 30,280 15,928 31,633 23,064 
34. Analyst 19,340 23,000 28,000 23,646 26,500 21,500 31,500 22,536 
35. Tech. Control Specialist 15,600 20,000 16,529 24,800 22,000 

COMPUTER OPERATIONS 
36. Manager of Computer 

Operations 30,240 21,593 18,871 29,574 21,939 21,474 22,025 20,760 35,914 
37. Manager of DP Operations 20,650 19,000 14,297 23,781 19,587 26,210 22,366 18,350 33,781 
38. Lead 16,720 13,296 13,190 28,411 13,935 15,059 14,660 13,704 23,601 
39. Senior 14,390 12,727 13,580 . 14,092 13,830 14,136 13,877 12,375 26,860 
40. Operator 12,350 12,215 11,384 12,928 13,166 12,498 11,624 10,874 12,000 
41. Trainee 11,625 10,054 12,017 14,500 10,504 9,345 8,848 8,850 
42. Magnetic Media Librarian 11,350 10,861 9,467 11,875 12,259 13,000 10,500 9,544 
43. Postprocessing Clerk 9,850 10,300 10,200 15,870 10,100 8,750 8,067 

PRODUCTION CONTROL 
44. Supervisor 20,310 15,025 23,780 15,428 21,391 17,738 16,300 
45. Lead 17,450 12,767 16,014 12,480 15,079 12,752 13,674 
46. Clerk 12,230 10,795 9,511 11,556 10,282 12,022 10,792 10,108 11,555 
47. Trainee 10,400 7,714 10,746 10,358 11,300 11,740 9,760 8,900 

DATA ENTRY 
48. Supervisor 18,200 16,100 12,317 13,320 14,173 14,969 13,637 14,212 12,900 
49. Lead 12,400 13,117 10,038 11,600 10,696 12,173 12,631 10,899 
50. Operator 12,333 10,447 9,727 10,500 11,072 9,593 10,291 9,628 
51. Trainee 9,450 10,000 5,500 8,700 9,344 10,520 8,787 8,770 

OTHER POSITIONS 
52. Staff Consultant 10,000 12,210 14,067 20,267 16,404 18,()OO 27,255 
53. Librarian 11,620 8,600 15,108 16,986 13,200 10,390 14,376 14,124 
54.WP Supervisor 10,300 10,182 12,870 
55. WP Operator 11,982 9,240 11,580 10,122 
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Removable storage and larger capacity 
Attach your Series/1 to 

Control Data Storage Module Drives 

Available in 63, 
126 or 240 Mbytes 
of formatted 
data capacity 

Microdiagnostics 
and modularity 
Lessens your downtime 
for maintenance and 
speeds repairs. 

Thinking Series/1? Knowing about 
our Certainty Series will make your 
decision a lot easier. It's a complete 
family of price-competitive miniperiph­
erals. Products that go 
beyond mere plug com­
patibility-with added 
features to give you 
added performance. 

Our Certainty 270 
Storage Module Drives 
are good examples. 
Because until we made 
them available, you couldn't buy compatible disk 
storage units with capacities greater than 64 Mbytes. 
And you didn't have removable back-up'capability,' 
either. '(Unless you wanted to back-up 64 Mbytes 
of fixed storage intoloo or so floppy disks!) Until 
the Certainty Series, you just didn't have all the 

Available ,Now 
Our Certainty 270 Series is ready to help you get 
optimum performance from your Series/1. For'data 
sheets and more information, call today,' toll free. 
800/328-3390. 

Removable 
media 
Gives you off-line 
storage and back-up 
advantages over 
fixed disk 

Fully compatible 
'with our fixed-media 
,Mini-Module Drive 

advantages of easily installed, 
easily removed off-line storage. 

But now all of those problems' , 
are answered. Now you have a 

choice of three SMD's. 
Three models with for­
matted data capacities 
of 63,126 or 240 Mbytes 
of removable media. All 
are ready for direct 
'connection to the I/O 
bus of your Series! 1 
processor. All are 

ready to give you more performance foryour money. 
You won't have to worry about service, either. More 

than 4800 Customer Engineers in our worldwide 
maintenance organization support our products~ And 
Control Data also provides the required software sup­
port of all majorreleases oiIBM operatingsoftware. 

t::J, ' ,1::\, CONTI\.OL DA,JA' 
\::I r:::I CO~OR{\TION 

Addressing society's major needs 
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AVERAGE SALARIES BY MAJOR METROPOLITAN AREAS 
New Los San 

,JOB TITLE, York Chicago Angeles Francisco Miami Boston 'Phlla. Atlanta Dallas Denver Seattle 
1. Corp. Director, DP/MIS 31,667 34,667 32,389 25,850 21,680 26,450 34,566 25,710 24,382 20,040 
2. Administrative 

Assistant 22,500 21,784 22,850 20,640 21,300 
3. Technical Assistant 27,950 29,900 25,000 
4. Services Coordinator 19,400 18,700 

DIVISION OR 
DEPARTMENT STAFF 

5. Dlv. Director of DP/MIS 30,100 32,709 33,200 27,320 35,100 29,700 27,100 20,911 26,200 29-,250 16,000 
6. Administrative Asst. 19,250 21,360 20,200 18,470 19,125 17,400 
7. Technical Assistant 20,320 20,850 19,620 18,410 17,600 
8. Services Coordinator 27,311 25,410 21,319 19,267 19,310 18,600 28,000 17,480 16,525 14,860 

SYSTEMS ANALYSIS 
9. Manager 30,684 29,457 27,455 23,215 20,717 25,100 25,780 20,600 24,300 

10. Lead 27,293 25,319 27,312 20,316 18,410 23,000 24,810 20,350 ..:... 22,650 
11. Senior 26,400 27,241 25,750 18,400 17,000 22,200 19,200 21,IT7 
12. Analyst 24,310 21,750 20,319 18,600 17,000 20,685 
13. Trainee 19,270 18,400 20,100 16,420 17,300 16,000 19,000 

APPLIC. PROGRAMMING 
14. Manager .27,300 22,741 24,318 22,450 21,300 23,364 20,800 21,640 20,500 
15. Lead 24,612 20,414 22,500 19,180 22,615 21,750 19,830 
16. Senior 21,326 18,094 18,580 17,930 19,210 20,000 19,060 
17. Programmer 18,435 11,061 16,469 15,250 14,386 13,000 19,000 
18. Trainee 15,350 15,625 15,560 12,000 -
19. Team Librarian 14,200 13,700 

SYSTEMS ANALYSIS/ 
PROGRAMMING 
20. Manager 24,900 23,200 28,000 28,000 23,700 21,000 26,000 18,500 31,235 17,400 
21. Lead 20,000 22,170 24,960 18,450 19,400 24,000 19,100 28,152 16,820 
22. Senior 20,000 22,830 17,330 18,781 24,369 

'23. Analyst/Programmer 19,470 21,591 21,000 14,500 22,488 
24. Trainee 13,500 19,560 

OPERATING SYSTEMS 
PROGRAMMING 
25. Manager 31;420 27,241 29,300 21,740 19,450 25,600 26,500 30,000 24,000 25,624 
26. Lead 28,500 24,685 27,212 21,325 18,700 23,240 24,000 25,750 23,000 24,930 -:-
27. Senior 25,310 21,520 21,425 22,430 17,000 22,610 23,210 23,200 
28. Programmer 13,500 14,200 12,500 12,000 
29. Trainee 15,680 15,850 14,460 14,000 
30. Program Librarian 10,600 11,000 

DATA BASE ADMIN. 
31. Manager 29,300 25,650 24,333 27,200 25,000 
32. DB Administrator 24,500 22,740 

DATA COMMUNICATIONS/ 
TELECOMMUNICATIONS 
33. Manager 31,464 15,928 29,310 31,100 21,314 18,611 18,800 24,200 23,400 20,300 
34. Analyst 23,230 22,611 24,600 18,450. . 20,715 
35. Tech. Control 

SpeciaUst 21,320 18,413 19,485 17,000 18,000 

COMPUTER OPERATIONS 
36. Manager of Computer 

Operations 27,100 23,364 21,464 20,000 21,210 22,300 19,460 24,500 18,400 25,250 18,780 
37. Mgr., DP Operations 23,000 22,430 16,660 14,700 22,000 20,200 18,742 16,980 15,430 22,360 17,600 
38. Lead 18,470 14,544 16,145 14,000 16,050 14,300 15,000 14,000 12,100 ,18,200 16,000 
39. Senior 16,300 11,673 14,912 ' 12,000 14,500 15,225 14,750 11,000 17,900 
40. Operator 12,622 13,716 14,354 11,225 13,500 14,600 9,923 10,250 14,500 
41. Trainee 11,540 12,000 10,000 9,875 9,300 10,400 9,100 9,500 8,200 10,000 7,000 
42. Magnetic Media 

Librarian 11,850 11,100 8,800 10,400 10,500 10,000 
43. Postprocessing Clerk 11,500 10,980 8,200 9,000 10,000 10,100 8,000 9,700 8,600 

PRODUCTION CONTROL 
44. Supervisor 19,319 18,400 17,116 16,550 15,000 17,400 17,611 13,500 13,650 16,310 15,500 
45. Lead 13,500 11,226 13,667 12,000 12,275 7,807 10,400 15,550 14,000 
46. Clerk 10,554 11,253 9,200 11,000 11,667 9,500 10,000 14,000 
47. Trainee 11,340 10,373 13,560 

DATA ENTRY 
48. Supervisor 12,000 12,700 19,125 14,600 19,500 12,300 13,225 13,500 14,250 22,488 14,000 
49. Lead 10,700 11,IT5 13,746 12,000 11,950 11,200 10,000 11,000 13,985 11,200 
SO. Operator 10,420 11,294 10,982 10,800 9,800 10,459 
51. Trainee 9,000 10,250 6,656 7,000 8,400 7,300 

OTHER POSITIONS 
52. Staff Consultant 23,000 16,308 24,000 22,723 21,485, 17,300 19,000 19,500 16,300 
53. Librarian 17,850 14,500 13,940 12,950 18,560 17,000 15,000 14,600 
54. WP Supervisor 19,300 15,200 17,491 , 15,600 
55. WP Operator 13,200 11,982 12,284 11,390 10,000 8,200 
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You've wanted 
to ESCAPE from 

·IMs-DL/l ... 

If you've been wanting to escape from IMS-OU1 
but dreaded the expense of rewriting all your 
application programs, here's your chance to do it 
and use a great DBMS. . 

ESCAPE is an IOMS-OL/1 interface that 
translates all your OL/1 calls into IOMS data 
base requests at program execution time. Yet it 
remains completely transparent to the OU1 
program. The integrity of the OU1 function is 
retained without compromising IOMS power and 
flexibility. 

This also means that all OU1 application 
programs from independent vendors are now 
available to IOMS users. With ESCAPE, any com­
bination of OL/1 and IOMS batch or on-line pro­
grams can execute concurrently under the IOMS 
central version. 

So ESCAPE - it's your direct route to the 
best DBMS in the industry. CIRCLE81 ON READER CARD 

here's 
~our 
chance! 

Attend a 
free seminar 
in your area. 
r---------------~----, I Please send me literature on your new DL/1 interface I 
I ESCAPE, and.a schedule of Cullinane's free man- I 
I agement seminars. I 
I . NamelTitle I 
I Company . I 
I I 
I Address I 
I City State Zip I 
I I 
I Phone My computer is I 
I Mail to Cullinane Corporation, 20 William S1. I 
L __ We~Sley~~2~1~hOn~~)~~6~0- ...9~Apr.~OJ 

Database: Cullinane 





, >" ,. " .',.'.:., .:'.:,:.: ._'.... . ... '; 

A nameyouknowy'ucantrllst~ 
We're the·world's largest'independentprinter 

manufacturer. '. . " 
(The giant, you might say.) 
For18 years, we've built printers forthe biggest 

OEMs in the business-customers with some pretty 
to~gh standards. All our printers must be proven 
rehable before we can attach those big names to the 
cabinets. Our new M -120 matrix printer is now 
available with our name attached to the cabinet. Or 
with your name. 

The M .. IZ0.Easy to recommend. Easy to own. 
The M -120 is priced to be competitive 

with ordinary printers. 
But this is no ordinary machine. 

This one prints as many as six 
copies at once. With crisp, 

easy-to- read print. In 
condensed, standard 

or expanded 
characters. 

," .. ·· ..••• •.· •• ·.·It'S··~~·~·i~nediio~ .• ITlini~~~···.co~t··of···o~~ersl1ip .•. ".'··~· •• •· 
There's no preventive maintenance needed. . ..... .'., .. 
whatsoever. : . '.' .. .... .' 

Its unique rellovableheadis goodfor20Q million 
characters at least. Thenthe operator simply replaces 
it. No ~ervice call isrequired. '" .. ' .. 

, Its long-life ribbons come in cassettes, so they're 
easy to load, clean to handle. 

It has its own diagnostics with LED status display 
. available: The"operator can identify trollblespots and 
often correct them in a snap, without waiting for a 
service representative. Downtime is less. 

. Fully compatible with our 340.cps printer. 
For customers who need a faster printer, we 

. offer our M-200 model. 
It combines the economy of matrix printing with 

remarkable speed-340 characters per second. 
Its 14-wire printhead lasts through a 300 

million character life. Over two years of typical use. 
No one else has anything like it. 

30 day delivery. 
Often we can deliver a partial order even faster 

than that. If time is a problem, give us a call. 

Available locally. And around the world. 
Some people prefer to deal with our sales offices 

directly. 
Others like the convenience of a distributor 
nearby. 

We have more than 50 distribution points in the 
United States alone. 

Call for information. 
Call (213) 887-8451 to learn more about the 

M-120 or the M-200. 
Or write to our marketing department at 6200 

Canoga Avenue, Woodland Hills, California 91365. 

cP Dataproducts 
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To keep their skilled dp people,·companies must 
reassess their personnel evaluation systems and reward 
top priority skills. 

GROW 
YOUROWN 
by Robert M. Alloway 

Simply stated, the demand for skilled dp per­
sonnel is greater than the supply; competition 
in hiring skilled people has driven up salaries, 
and has left most dp departments without 
enough skilled people. Consequently, more 
and more dp departments are revitalizing 
their skill development programs and are 
reassessing their personnel evaluation proce­
dures. 

Unfortunately, our research results 
reveal a hidden crisis. Skill development pro­
grams omit major, relevant topics, and do not 
reward systems analysts for developing 
skills. Personnel evaluation systems are driv­
ing systems analysts out of some firms with 
obsolete standards, and are not rewarding 
analysts for the skills the head of the dp de­
partment rates as most important. 

Success requires practical planning 
for the diagnosis and improvement of current 
problems. Data processing management must 
identify the relevant skiiIs for an SA, modify 
the evaluation system to reward these skills, 
communicate these priorities effectively, and 
assure at least the existence of a skill develop­
ment program in top priority skills. 

These necessities for success may 
seem obvious, but, according to our research, 
they have not been practiced in even the better 
companies. In order to examine these issues 
we at the Center for Information Systems Re­
search surveyed systems analysts and heads 
of dp departments about skill priorities and 
evaluation systems for systems analysts. 

Our research began with identifica­
tion of a list of relevant skills for systems 
analysts. We designed the list to be short but 
representative of the broad range of skills. If 
this skill list had been drawn up for a particu­
lar company, it would have been longer and 
more specific. 
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The 16 skills used in our survey and 
referenced throughout this article are listed in 
Table I. They were randomly sequenced on a 
questionnaire, and respondents rated each on 
the seven-point scale shown, where 1 repre­
sents a completely irrelevant skill, 3 a neces­
sary prerequisite, 5 very important, and 7 the 
single most important skill. 

The chief information officers (CIO) in 
companies V,W,X,Y, and Z rated the prior­
ity of each skill. (CIO is our tern for the head 
of the dp department; typically, this is the 
director or vp of dp, MIS, or information ser­
vices.) The order in which the 16 skills are 
numbered in .Table I is the average value of 
each skill on the seven-point scale of the CIO'S 
priority rating. 1 

We do not contend the CIOS surveyed 
are right in their priority assignments, and the 
proper priorities of the skills do, of course, 
vary by company. However, our data do 
show a basic agreement among these five 
CIOS on their priority assignments of systems 
analysts' skills. 

The bottom six priorities (rated not as 
irrelevant, but as necessary prerequisites) are 
dominated by the traditional technical skills, 
whereas the top six all relate to a strong user 
orientation. The CIO'S emphasis2 is on 
managerial and organizational issues at the 
front end of the' system's development life 
cycle. 

It seems likely that the current prior­
ities ofthese CIOS have evolved only recently. 

1. The Pearson R correlation coefficients of each CIO' s ratings to 
average CIO ratings are .68, .69, .83, and ,72. 

2. For the 16 skills and variance in ratings assigned by SAs and 
CIOs, a Pearson R correlation coefficient of .50 or greater is 
statistically significant at the .05 level. Statistical significance 
indicates that there is' a relationship between priorities (5% 
chance there is no relationship): however, it does not indicate the 
strength of agreement. A correlation coefficient of .80 is strong 
agreement and is statistically significant. A correlation coeffi· 
cient of .50 is statistically significant but indicates only weak 
agreement. Any lower correlation coefficient, for example, .30, 
indicates no agreement, i.e., only a random relationship. 

However, changes in priorities should be 
effectively communicated to the analysts in­
volved and reflected in modified evaluation 
standards. 

SA, CIO 
VIEWS 
COMPARED 

To investigate the extent to 
which the CIO'S priorities 
have been reflected in his 
department, we compared 

the skill priorities of the CIO in company Z 
with the priorities of one of his SAS for each 
skill listed in Table I. These two people form 
one of the pairs of CIO-SA studied. Their level 
of agreement on skill priorities is shown in 
Fig. 1. 

If their agreement had been perfect, 
both colored bars would be the same height 
for all skills 1-16. It is easy to see the extent of 
disagreement for this pair and consider the 
implications for productivity and successful 
software development. 

For example, the CIO rates implemen­
tation planning, education, motivation, and 
training of users skills (9) ~ very important, 
whereas this SA considers it irrelevant. Con­
versely, this SA rates technical skills (16) as 
very important, while his CIO considers it 
only a necessary prerequisite. To the extent 
that a CIO-SA pair disagree on skill priorities, 
considerable efforts may be misallocated or ~ 
~located at cross-purposes, or important ~ 
issues may be unintentionally ignored. This is I 

because an SA's skill priorities indicate what U 

aspects of the systems development process ~ 
he would emphasize-in this example, tech- ~ 
nical considerations over implementation (D 
planning. CI) 

For each of the CIO-SA pairs studied, a . fu 
Fig. 1 can be prepared. To compare all eIO-SA Z 

pairs studied; we needed a composite index 0 
for level of agreement on the skills 1-16. We ~ 
used a correlation coefficient which ranges in ~ 
value from + 1 for perfect agreement to -1 for :3 
perfect disagreement. Fig. 1 has a correlation -I 





More effective communication and discussion of skill 
priorities for systems analysts is necessary. 

FIG. 1 
SKILL PRIORITY AGREEMENT FOR ONE CIO-SA PAIR FROM 
COMPANY Z 

CORRELATION COEFFICIENT= .22 

SKILLS 1 T016 (SEE TABLE 1) 

KEY: o FIRST BARIS CIO SKILL PRIORITY 
o SECOND BAR IS SA SKILL PRIORITY 

coefficient of .22 but is not statistically sig­
nificant. 

Company averages for the level of· 
skill priority agreement by CIO-SA pair were: 
. 11, .11, -.19, .10, and .22. The highest 
company average correlation coefficient is 
.22. coincidentally the same as the pair in 
Fig. 1, and simply managerially unaccept-
~k. \ 

, To look at all the CIO-SA pairs studied 
we prepared the histogram in Fig. 2. The cor­
relation coefficient for skill priority agree­
ment is the horizontal axis, ~lid the height of 
the bars indicates the relative number of pairs 
with that level of agreement. 

The particular pair in Fig. 1, with a 
correlation coefficient of .22, is now seen to 
be typical and above average for all pairs. The 
pairs with reasonable agreement, the 9% with 
positive and statistically significant correla­
tions, are few and far between. The level of 
agreement on skill priorities for the other 91 % 
ofthe CIO-SA pairs is random. Random. Think 
about that for a minute. 

Clearly, more effective communica­
tion and discussion of skill priorities for SAS is 
necessary. Productivity includes doing the 
right thing as well as doing something effi­
ciently. Motivation relates to doing some­
thing personally considered important. It is 
hard enough to lead when everyone agrees on 
the direction. With our survey results, it is 
easy to see why both leaders and followers in 
dp departments feel frustrated. 

SKILLS 
REWARD 
RATING 

Each systems analyst also 
rated the 16 skills for per­
ceived evaluation stan­
dards for positive 

feedback, raises, and promotions. We have 
compared these ratings with CIO skill prior­
ities to see if important skills are being re-
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FIG. 2 
SA SKILL PRIORITIES VS. CIO SKILL 
PRIORITIES: . 

50% 
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CORRELATION-COEFFICIENTS 

warded. 
The perceived evaluation standards 

are reality for a systems analyst. It is possible 
that an SA may have a poor perception of the 
actual evaluation standards in his dp depart­
ment. More likely, however, dp management 
has been too busy fulfilling users needs to re­
vise its own obsolete evaluation standards. 
Even with revised standards, the evaluation 
system must be well implemented to send 
clear, consistent signals to SAS. It is the per­
ception of what is rewarded that influences 
behavior. 

Selecting the same CIO-SA pair from 
company Z, we have displayed the level of 
agreement between CIO skill priorities and SA 

perceived evaluation standards in Fig. 3. If 
agreement were perfect, the bars would be the 
same height for all 16 skills. The disagree­
ments evident in Fig. 3 indicate the CIO is 
being actively subverted by his own depart-

DISTRIBUTION OF 
CORRELATION 
COEFFICIENTS FOR ALL 
SA-CIO PAIRS STUDIED. 

menl's evaluation system. Moreover, this SA 

is being encouraged to develop skills the CIO 

considers virtually irrelevant. 
The CIO considers implementation 

planning (skill 9) to be very important. 
Unfortunately, this skill is not being effec­
tively rewarded. The SA perceives skills in 
implementation planning· to be virtually 
ignored by the evaluation system and will be;. 
have accordingly. 

Conversely, the SA perceives skills 3 
and 14 to be equally important. Unfortunate­
ly, the CIO considers skill 14 (estimating and 
rigid adherence to project costs and sched­
ules) virtually irrelevant and skill 3 (organiza­
tional design and assessing system impacts on 
user departments) very important and will be­
have accordingly. 

The result is the SA finds the evalua­
tion system, and his CIO, to be arbitrary and 
capricious, while the CIO finds the evaluation 



FIG. 3 

CIO SKILL PRIORITY AGREEMENT WITH SA PERCEIVED 
EVALUATION STANDARDS 

SINGLE MOST 
IMPORTANT 

SKILL 7 
CORRELATION COEFFICIENT = .08 
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SKILLS 1 TO 16 (SEE TABLE 1) 

KEY: 
o FIRST BAR IS CIO SKILL PRIORITY o SECOND BAR IS SA PERCEIVED EVALUATON STANDARD 

FIG. 4 
SA PERCEIVED EVALUATION VS. CIO 
SKILL PRIORITIES 
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system, and his SA, to be ineffective in im­
proving or changing skills or behavior. 

The level of agreement in Fig. 3 ex­
pressed as a correlation coefficient is .08. The 
average correlation coefficient for all CIO-SA 

pairs in each company are: -.02, .20, -.14, 
.13, and .14. These results are unacceptable 
for all five companies. It is clearly necessary 
for these CIOS to devote some portion of their 
schedules to a revision of the evaluation sys­
tem, its implementation, and effective com­
munication. 

The skill priorities of the CIOS have 
precious little effect on what gets rewarded in 
their own departments. Fig. 4 makes this 
point dramatically by summarizing the level 
of agreement for all CIO-SA pairs studied. 
Only 13% of these pairs have a statistically 
significant correlation between CIO skill 

. priorities and SA perceived evaluation stan­
dards. The rest, 87%, are random, and more 

PAIR DETAILED IN FIG. 3 

DISTRIBUTION OF 
CORRELATION 
COEFFICIENTS FOR ALL 
SA-CIO PAIRS STUDIED. 

than 50% of all the pairs are worse than the 
pair detailed in Fig. 3. 

We could have selected CIO skill 
priorities with a random number generator 
and had an equal chance of comparable agree­
ments for 87% of the CIO-SA pairs. When per­
ceived evaluation standards do not agree with 
intended priorities, the effect is to both stimu­
late and reinforce undesired behavior, gener­
ating the cross-purposes and frustrations 
discussed for Fig. 30n a massive scale. 

When an individual's perceived 
evaluation standards do not agree with his 
own skill priorities, considerable frustration 
is generated. This frustration is manifested in 
lower job satisfaction, motivation and 
productivity, and a higher propensity to quit. 

We don't really know what level of 
agreement between an SA'S skill priorities and 
perceived evaluation standards is adequate to 
prevent frustration. For example, Fig. 5 dis-

r- r- e-' r-

r- ~ r- c-
I 
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Table I 

SYSTEMS ANALYSTS' 
SKILLS 
1. Strong user orientation, 

delivering systems uqers like 
2. Ability to work with ill-defined 

, objectives and resolve conflict 
productively 

3. Skills in organizational design 
and assessing system impacts 
on user departments 

4. Behavioral sensitivity to. impacts 
of systems on individuals 

5. Project management skills 
(planning and control) 

6. Broad view of company goals 
and operations, senior 
management orientation 

7. In-depth knowledge of user 
departments' operations 

8. Dedication, hard work, hustle 
9. Implementation planning, 

education, motivation, and 
training of users 

10. Cost consciousness, hardware 
and operational efficiency 

11. Expertise in system design of 
monitor and exception systems 

12. Leadership ability, administrative 
experience; political sensitivity 

13. Ability to work intimately with 
senior user managers 

14. Estimating and rigid adherence 
to project costs and schedules 

15. Expertise in system design of 
inquiry and analysis systems 

16. Technical skills (programming, 
data base design, 
telecommunications, etc.) 

APRIL 1980125 



, Dp management must identify relevant skills, modify 
the evaluation system to reward these skills, and 
assure the existence of a skill development program. 

FIG.5 
SA PERCEIVED EVALUATION STANDARDS AS COMPARED WITH 
THEIR SKILL PRIORITIES 

SINGLE MOST 
IMPORTANT 

SKILL 7 CORRELATION COEFFICIENT = .87 

6 
VERY 5 f"4- r-r- F-

~I IMPORTANT 
4 

A NECESSARY 3 1"""1 

I. 
I""" r-

PREREQUISITE 2 

~ COMPLETELY 1 I 
IRRELEVANT 

SKILLS 1 TO 16 (SEE TABLE 1) 

KEY: o FIRST BAR IS SA PERCEIVED EVALUATION STANDARD o SECOND BAR IS SA SKILL PRIORITY . 

plays the effect of perceived evaluation stan­
dards on skill priorities for our favorite SA 

from company Z. There are regular but rea­
sonable differences on the 16 skills. Only 
skills 7 and 13 are out of balance and this 
doesn't appear to be sufficient to cause a real 
problem. 

Fig. 5 has a very high and statistically 
significant correlation coefficient of .87. The 
company averages are generally good: .52, 
.60, .29, .65, and .67. Even without knowing 
the exact threshold level of disagreement for 
frustration, it is easy to see why some compa­
nies experience higher SA turnover than 
others. Company X, with a .29 average, is 
definitely driving SAS out of their dp depart­
ment. When SAS are hearing the abandon-ship 
alarm it is not the time to rearrange the deck 
chairs. . 

There is a very strong relationship be­
tween an SA'S perception of evaluation stan­
dards and his or her own skill priorities. Fig. 6 
summarizes the correlation coefficients for 
all SAS studied. About 61 % of the relation­
ships are statistically significant. 

REWARD 
SYSTEMS 
WORK 

These are encouraging re­
sults. There is no doubt 
that evaluation/reward sys­
tems are effective. Revi­

sion of the evaluation standards, 
implementation, and effective communica­
tion are managerially feasible and will affect 
SAS' perceptions, skill priorities, motivation, 
productivity, skill development, and turn­
over. However, there are three aspects of this 
strong relationship between perceived evalu­
ation standards and skill priorities which must 
be considered very carefully in planning. 

First, some people leave an organiza­
tion rather than modify their behavior in ac­
cordance with evaluation standards with 
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FIG. 6 
SA SKILL PRIORITIES VS. SA PERCEIVED 
EVALUATION 
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which they strongly disagree. Consequently, 
we do not know what proportion of this strong 
relationship is due to self-selection. More 
importantly, we do not know what proportion 
of the current SAS would choose to leave if 
they perceived a major change in evaluation 
standards. 

Secondly, as Fig. 6 demonstrates, 
evaluation standards are quite influential. 
The evaluation/reward system not only influ­
ences overt behavior but, over time, influ­
ences deep-seated personal opinions like skill 
priorities. Conversely, changing personal 
opinions requires equivalent influence over 
time. A quick, light fix would be ineffectual. 

Thirdly, this strong relationship is not 
necessarily good. In fact, for these five 
companies it is making matters worse. We 
have already demonstrated that the perceived 
evaluation. standards are wrong-they disa­
gree with the skill priorities defined as desira-

ble by the CIO. Remember, Fig. 3 revealed a 
basically random relationship between SA 

perceived evaluation standards and CIO skill 
priorities. 

The evaluation/reward system does 
work. But, being obsolete, it is driving SAS 

away from their CIO' s evolving priorities. It is 
sending the wrong signals throughout the de­
partment, emasculating the skill development 
program, rewarding the wrong skills, misdi­
recting emphasis in systems development, 
and driving the wrong SAS out of the dp de­
partment. In this situation, the longer the 
delay in modifying the evaluation/reward 
system, the worse the problem. 

- These results are so strong and nearly 
uniform across the five companies that they 
can probably be generalized to a larger num­
ber of dp departments. Managerial actions to 
improve this situation can and 'should be 
taken. 



RAMlSII® 
stretches your software budget 

In 1965, systemdevelopment costs were fairly 
evenly divided 'between software and hardware. 
Today many sources indicate that 80%of the 
cost is. software. And the trend is continuing. 

Why? Because software technologies are not 
I~eeping up with hardware in improving pro­
ductivity. Software is now the majorconstraint 
restricting '~ffective use of computers. 

How'can you. get more from 

With RAMIS II, y6ujust say what you" want. You 
don't have to tell the computer how to produce it. 

A simple request gives you information from any­
where in the data base. And, you don't have to 
mal~e costly application changes every time you 
change. the data base. 

There are 175 ways RAMlSIl can improve your 
data processing. We' d liI~e to tell you about 

them, in our free RAMIS II factbool~. 
your software dollar? 
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The Associative 
File Processor. 
AFP. 
A Special 
Purpose 
Hardware 
System for 
Retrieving 
Textual 
Information." ___ .... __ 

Full Text Retrieval. Finds relevant information in large free 
text files (typically 300 million characters or more) that 
match queries. 
Unrestricted Queries. Unrestricted query vocabulary 
with boolean AND, OR, NOT and proximity key word logic. 
Simple Configuration. AFp© runs on a PDP!! host mini­
computer and includes all necessary user software. 
Real Time Data Input. New data may be input and searched 
as it is received, if necessary. 
Special Associative Hardware. The processing power is 
made possible by the special AXP© hardware effectively 
having the capability of !200 cpu's. 
Mfordable. Now you can afford full text retrieval costing 
only a few pennies per search. 
Available in Three Configurations. The AXPIOO attaches 
to an existing PDP!! computer; the AXP200 is self contained 
with a communication interface to a network or another host 
computer; the AXP300 is a turn key system including ~RT 
terminals and a line printer. 

Application Areas Include: 

Military and Intelligence 
Law Enforcement 
Library Search 
Word Processing Support 
Abstract Search 
Title and Property Search 
Trial Transcripts 
Patent Search 
Litigation Support 

Technical Report Retrieval 
Generic Record Keeping 
Current Awareness Bulletin 
Laboratory Testing and Retrieval 
Journal Abstracting and Control 
Pharmaceutical Literature Retrieval 
Product Bibliographies 
Chemical Compound Retrieval 
Historical Records and Archives 

• 
Call (213) 887-9523 or write/or a detailed brochure . 

Datafusion Corporation 
21031 Ventura Boulevard, Woodland Hills, California 91364 
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The CIO and his dp management team 
must conscientiously and explicitly identify 
and prioritize skills for SAs. To the extent that 
the CIO's priorities are uncertain or evolving 
over time, a continuous and effective com­
munication and discussion process must be 
established. 

The current situation in dp must be 
diagnosed. An enhanced version of the 
straightfoward methods used in our research 
could be used for an internal diagnostic and 
discussion vehicle. 

The longer the delay, the more obso­
lete evaluation standards influence SAS away' 
from the CIO'S priorities. Moreover, the du­
plicity of the situation, the CIO'S espoused 
priorities versus perceived evaluation stan­
dards, understandably frustrates SAs. The re­
sult is misallocated and cross-purpose efforts, 
lower productivity and motivation, and high­
er turnover. 

The evaluation standards must be re­
vised to agree with the desired priorities. This 
entails revision of the evaluation/reward sys­
tem, effective communication of the new 
evaluation standards, and clear, consistent 
signals from its implementation. During this 
process, SAS will experience pressure for 
change. Your plan should anticipate disbelief 
with the new priorities and evaluation stan­
dards until actual practice has demonstrated 
real implementation. 

If the current skill development pro­
gram is both irrelevant to organizational re­
wards and SAS' skill priorities, its impact on 
SAS' skills, irrespective of level of expendi­
ture, is quite predictable. 

The CIO'S skill priorities should drive 
the emphasis and offerings in the skill devel­
opment program. Most skill development 
programs concentrate on the traditional tech­
nical skills found in the bottom six priorities 
in Table I. These are indeed '.'necessary pre­
requisite" skills. However, the skill develop­
ment program should not stop there; rather, a 
concerted effort to identify program elements 
(courses and task assignments) for the devel­
opment of higher priority skills is required. 
The revised evaluation system will stimulate 
SAS' interest in top priority skills and their 
development. ~ 

ROBERT M. ALLOWAY 

Dr. Alloway is 
assistant professOr 
of management 
science at the 
Sloan School of 
Management, MIT, 
where he is 
concerned with 
organizational and 

management issues at the school's 
Center for Information Systems 
Research. Previously he spent five 
years as special projects manager 
for major corporations. He has a 
doctorate in the management of 
technology from Harvard Business 
School. 
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Options for women in business are different, but instead 
of creating limitations, the differences sometimes 

provide greater advantages. 

WOMEN IN MANAGEMENT: 

Women in business are a minority, and 
are so included in federal affirmative ac­
tion regulations. Women in management 
are even more a minority. Why? Are there 
substantive differences in the way 
women and men perform on the job? Are 
men and women differently qualified? 
Can the imbalance be traced to corpo­
rate attitudes? Or to the attitudes of 
women? 

f5 To answer these questions, and· 
~ more specifically to follow the career 
::s paths of several women successful in 
~ management positions in the data pro­
m cessing industry, DATAMATION conducted 
a? an informal round table discussion with . 
>- five participants: Chris Millen, Nancy Jor­
.~ dan, Mary Lynn McCaffery, Susan 
I Fleishhacker, and Molly Nemhouser. 
~ Our discussion did not attempt to 
ffi address the issue of sex-role stereo­
f2 typing. The social and psychological 
§? issues involved entail fields of study. 
a.. But because there does exist gender-re-

A CONVERSATION 

lated public policy, and because of the 
widespread belief that attitudes are 
changing, our panel addressed the cir­
cumstances rather than the well-worn 
issues. 

And what did we discover? That, 
for whatever reasons, the options for 
women in business are different. Instead 
of creating limitations, however, the dif­
ferences sometimes provide greater 
advantages. 

SUSAN FLEISCHHACKER recently 
joined American Can Co. as a senior sys­
tems analyst in field facilities planning. 
Prior to that she worked as a systems 
engineer with Bell Helicopter's Interna­
tional Division in Tehran, Iran. At Ameri­
can Can she is responsible for the 
acquisition of hardware for 90 field facili­
ties. In this capacity, she manages per­
formance proposals, equipment 
strategies, and operational and applica­
tions reviews. She holds a BA from Har-

vard in Public Health Administration. 

NANCY R. JORDAN is vice president 
and group project manager with 
Chase Manhattan Bank in New York City. 
She is presently responsible 
for the development and ongoing sup­
port of all domestic money transfer data 
processing applications. In 1978, she 
was put in charge of developing Chase's 
message switching system to automate 
the Telegraphic Services depart­
ment. Before joining Chase in 1973, 
Jordan served as systems consultant 
for the New York Off-Track Betting 
System, the mutual funds system for 
First Jersey National Bank, and N.V. 
Philips Electrologica in Holland. In the 
mid-'60s she was an IBM senior pro­
grammer with the Mercury and Gemini 
projects. Her background includes a BA 
in mathematics from Wellesley College, 
and membership on the Fedwire Com­
mittee of the New York Federal Re-
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FLEISCHHACKER: "People know the computer 
industry is a lucrative field and open to women more 
than other industries are." 

serve Bank, and of FOCUS. 

MARY LYNN MCCAFFERY is a manager 
in Citibank's International Services Divi­
sion, where she is responsible for the 
development of investment and MIS sys­
tems. She has designed and developed 
an International Portfolio Management 
System linking New York and major Euro­
pean cities. She joined Citibank in 1968 
as a programmer with ~he National Divi­
sion before moving into the computer 
software services area as project man­
ager. While serving as a consultant with 
the bank's investment management 
group, she developed financial tracking 
systems for international branches. 

CHRISTINE M. MILLEN is senior man­
ager for Management Advisory Services, 
Price Waterhouse & Co., New York City. 
She joined Price Waterhouse in 1969 as a 
consultant and since has handled a wide 
variety of clients' business and financial 
problems including systems analysis 
and the implementation of data process­
ing systems. She has also designed and 
implemented PW's Law Firm Manage­
ment System, which provides manage­
ment information to legal firms. In 
addition, she is in charge of developing 
and teaching dp classes for both client 
and Price Waterhouse personnel. Past 
projects have included the design of an 
information and accounting system for'a 
large port authority in the United King­
dom. 

With a BA degree in Latin from the 
University of London, Millen moved into 
the data processing field as a senior 
analyst and sales representative with 
International Computers, Ltd., in North­
ern Ireland following a stint as a customer 
representative in London. Since then she 
has directed the implementation of a 
financial reporting system for a large mul­
tinational company, designed a financial 

132 DATAMATION 

management system for a major U.S. 
shipping firm, and worked on the imple­
mentation of a claims processing system 
for a major retail chain. 

MOLLY NEMHOUSER, a senior systems 
analyst for the advanced systems plan­
ning department of Mocatta Metals 
Corp., was formerly a project coordinator 
for Bradford Securities Processing Ser­
vices, Inc. She is responsibleforthe long­
range planning of the company's dp de­
partment, including the evaluation of 
hardware requirements for internal data 
processing and customer accounts. Her 
projects have included the development 
and implementation of a batch-oriented 
network to handle accounting services 
for municipal bond dealers in four major 
U.S. cities. She has also developed user 
and operations manuals and system se­
curity in network interfacing. She was 
previously with Olivetti Corp. of America 
as a systems analyst/programmer, and 
later joined Four Phase Systems as a sys­
tems engineer. Her financial expertise 
was acquired with Allen & Co. and as a 
sales assistant to the commodities 
brokers of Merrill Lynch, Pierce, Fenner & 
Smith. 

What were your early attitudes toward educa­
tion and careers? 

Nemhouser: I never went to college, and I 
never planned on a career. When I graduated 
from high school, I had been the manager of a 
dry cleaning store, but I had no other experi­
ence. 

Millen: I grew up in England. I always as-" 
sumed I would be completely educated, that I 
would go to college. There was never any 
question of an applied degree course; in En­
gland, you have a completely academic back­
ground. I went to London University and read 
Latin and Greek, and I never thought of what 
I was going to do next. 

Jordan: Goals were set for me: get good 
grades in high school so you can go to college 
so you can get a good job and one that you 
enjoy. 

McCaffery: I'm the youngest of a large fami­
ly. My mother is an amazing person. She 
never put any pressure on us, never set any 
real goals; she just had patience. She thought 
we were bright and capable, and therefore we 
believed we were bright and capable, and we 
all did very well in school. She has worked 
since I was two, and she loves her job. Grow­
ing up, I always felt I'd have ajob, and that it 
would be an important part of my life, too. 

Fleischhacker: My mother started her own 
business. She didn't finish college, but she 
bought a book on how to make a million in 
real estate. It's still on the market, in its 85th 
printing because she's bought every copy. 
We all followed her into the business as cheap 
labor. I learned to put up walls and strip floors 
and put in plumbing. While I was growing 
up, it was assumed I would take over her busi­
ness. " 

How did you manage to avoid that and get 
into data processing? 

Fl~ischhacker: Well, during college, I was 
first a part-time secretary and finally an office 
director for two doctors' offices. I realigned 
the books and the schedules, redesigned the 
offices for more efficient flow, fired some 
staff and hired new staff. After the offices 
began doing very well, other doctors came to 
visit and asked if I would reorganize their of­
fices and set up their books, and I said sure. 
So, still in college, I started my own consult­
ing business; eventually, I had accounts in 
eight states. Because of this experience, I got 
an offer from Electronic Data Systems' medi­
cal insurance group when I graduated. I had a 
heavy medical insurance background, but I 
knew nothing about computers. 

How about the rest of you? 
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Off-line editing, plus I~cal storage up to 48K, make the TermiNet Edit Buffer a valuable and economical accessory. 

The problem with many other 
edit buffers is you often end up pay­
ing too much for your particular 
application needs. Install our Edit 
Buffer Accessory in a TermiNet200 
teleprinter, however, and you get 
the flexibility and price you want. 
The, economical way to access 
and' change data 

For as little as $900, you can get 
48K of data storage capacity. Capa­
bilities? The TermiNet 200 Edit 
Buffer allows the operator·to,receive, 
temporarily store, access and trans­
mit data at any time. Data can be 
entered from the keyboard or com­
munication line and manipulated off­
line for file updating. In addition, a 
wide variety of editing functions con­
trolled by 16,simple operator com­
mands offer full editing capability 
with or without line numbers­
including string and line deletion, 
alteration and insertion. Plus, you 
can swap data between the transmit 
and receive buffers. This allows you 
to build' and work two files at one 
time. 

What's more, all this can be done 
without tying up valuable and expen­
sive computer time. With the Edit Buffer 
Accessory, copy can be prepared, 
edited and corrected off-line, then 
held for a single daily data transfer 

to the computer at 120 cps speed. 
This capability makes the EBA even 
more practical and economical. 

More memory gives you more 
flexibility 

Available in 4K, 16K, 32K and 
48K bytes of solid-state memory, our 
new Edit Buffer provides the flexible 
storage capacity that's just right for 
your application requirements. 

And, unlike most other edit 
buffers, ours enables the operator to 
ask for remainirig storage capacity. 
Result: you'll avoid the inconven­
ience of undetected data loss. 

The printer that pays off in 
other .ways, too 

The Edit Buffer accessory is one 
more reason TermiNet 200 printers 
are such an exceptional value. 
More examples? Up to 200 cps speed 
and more total throughput. Indi­
vidual servo motors for faster paper 
slew and head motion. Straight-wire 
printhead. Very high print quality. 
Very low maintenance. And much, 
much more. 

Find out for yourself. Mail the cou~ 
pon today and see why TermiNet 200 
teleprinters with Edit Buffer offer 
superior and less expensive local 
storage and editing capabilities. 

Quality that will make a lasting impression 

GENERAL. ELECTRIC 
CIRCLE 87 ON READER CARD 

With more 
. ,memo~ 
TermiNet200 
Edit Buffers 
. stand out 

• masea 
of bubbles 

Mail today to: 
1. Walsh, 

General Electric 
Company, 

TermiNet 794-46, 
Waynesboro,V)\.22980 

Telephone: (703) 949-1474 

o Send me more information about thl 
TermiNet 200 teleprinter with Edit Buffel 

o Have a sales representative contact me. 

o I'm also interested in a TermiNet 200 
printer demonstration. 

Name _______ --,-___ _ 

Title ____________ _ 

Company ____________ _ 

_______ State ____ Zip __ _ 

Telephone ______________ _ 



JORDAN: "I was stereotyped as a technician, but was 
always interested in management as a career goal. 

McCaffery: When the international invest­
ment project first came up I encountered the 
same type of situation . .J was in London fin­
ishing up on another project when I was asked 
to get some preliminary information on a new 
system under consideration. I got, involved 
just as a matter of circumstance. I realized 
that this was going to be a challenging project 
and I was excited by the prospect of working 
on it. But I also was apprehensive about the 
demands of traveling back and forth to Lon­
don, especially since I was already commit­
ted to the Columbia program. After much 
soul-searching I decided I didn't want to pass 
up this opportunity, so I asked to be given re­
sponsibility for the new system. I think most 
people underestimate their own capabilities. 

Millen: When I graduated, there were many 
corporations interviewing, and it wasn't 
necessary to have any special skills; the atti­
tude was "we'll take brains and train them. " 
I went for an interview with ICL, the British 
computer manufacturer, and was offered a 
job. That sounded OK, and I went through the 
standard training program. We learned about 
EAM equipment, debits and credits, and the 
sales process, and I joined one of the sales of­
fices. ICL had just introduced the 1900 series, 
and I worked with the sales offices in install­
ing some of the first computers in my area. I 
also worked with the client and with the head 
office on major software problems. I contin­
ued to work there without any real thoughts of 
a career. 

Nemhouser: I went to work as a secretary for 
a computer vendor-Olivetti. At Olivetti I 
was unhappy and was going to leave unless I 
was transferred to a math-related job. The 
company asked if I'd like to be a program­
mer, and the salary was a $30 per week in­
crease, so I learned how to program. I then 
learned all the different languages and about 
the machines; I learned about presales, find­
ing out the needs of a customer, designing a 
system, and programming, documenting 
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and, in general, designing a system from 
scratch. It was a great education; it was like 
going to college. 

McCaffery: Since I had taken all academic 
courses in high school, when I went to look 
for ajob I had no skills to offer. I started work 
at Citibank as a page. Later, through a train­
ing program, I became a secretary in a depart­
ment that was involved in developing time­
sharing programs as a new product for corre­
spondent banks. I found secretarial work 
frustrating and I kept pestering everyone for 
more to do. My boss suggested I try program­
ming, so I borrowed a FORTRAN manual and 
started programming and found I really en­
joyed it. I was fortunate to be working for 
people who were willing to take a chance on 

. me. I was able to become involved not only in 
developing programs but also selling them­
running sales seminars, customers' training 
sessions, etc. It was a satisfying experience. 

Then none of you had any definite plans for a 
career in the computer industry? 

Nemhouser: I was just thinking of working, 
making money, and having something inter­
esting to do. 

Jordan: Well, I had wanted to go to architec­
tural school; then I found out that to get a 
degree would require four years beyond the 
bachelor's degree. So, after wavering be­
tween art history and math, I chose math be­
cause it would be easier to get a good job. 

Millen: I had always thought, as a child, I was 
going to teach. By the time I was through a 
couple of years of my degree, there was only 
one thing I didn't want to do-teach. 

McCaffery: By the time I graduated from an 
all-girl Catholic high school, all I wanted to 
do was go out and work. And that's what I 
did. 

Fleischhacker: As a kid, I'd been a Candy 
Striper at Kennedy Memorial Hospital, and I 
was determined to be a doctor. I majored in 

public health administration, hoping some 
millionaire would support me through medi­
cal school. It didn't.happen. 

Mary Lynn and Christine, was having chil­
dren during the course of your career a 
difficult decision? Did it involve trade-offs? 

McCaffery: I knew I wanted to spend time 
with my children and not work full time while 
they were young. I worked out an arrange­
ment with the bank under which I worked at 
home for the first two years. I had a terminal 

. at home and went in only once a month. 
I just worked on whatever projects 

they had. It wasn't very satisfying, because it 
was programming~I really had had enough 
of programming, and before I left I had been a 
project manager. So that was a sacrifice, but 
on the other hand it was certainly financially 
rewarding. 

After that two-year arrangement I did 
some free-lance consulting, and working on a 
variety of jobs was interesting, but I did find 
that most of the applications were pretty 
much mundane, payroll or cash flow applica­
tions. 

Then I worked in White Plains for 
Citibank in MIS on a part-time basis. I went in 
about three days a week, and I had flexible 
hours. That was a great job· to have with 
young children. But again I ran into the prob­

·lem of there being no advancement. I was no 
further than I had been six years earlier when I 
stopped working full time, so I was getting 
really frustrated. 

I found that when I said I wanted to be 
full time, the jobs they offered me were not at 
the level I thought I should be. But bec~use I 
felt I didn't have any credentials, I accepted a 
job as the lowest level of officer, which is as­
sistant manager but basically is not manage­
ment responsibility. 

After three or four months of that, my 
boss was transferred to Zurich. I thought I 
could handle his job and said I would like to 
be considered for it. They decided to give me 
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And finally, you wanted one supplier who would 
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· MCCAFFERY: "One of the most important things is to 
pick good people to work for; support is essential." 

a try. Well, because I had two young children 
there were many projects or responsibilities 
for which I was not considered. My managers 
were being very protective. I made it known 
that I didn't think that was fair, that taking on 
responsibilities should be my decision. I was 
outspoken enough that they did listen to me, 
but that's what it took. But I learned that one 
of the most important things is to pick good 
people to work for, that support is essential. 
Who you work for is the most critical decision 
you make. 

Millen: That's exactly what I have found. 
When I was pregnant with Jenny I was work­
ing on a long, arduous job and we reached the 
stage where most ofthe specs were in and the 
programming was starting. Since I was going 
to get much more heavily involved during the 
testing, which was a ways off, I felt this was a 
good time to take off. Well, I found out many 
years later that the manager on the job had 
taken a lot of guff from the client on the basis 
of that leave-I was away four weeks. "What 
are you going to do when Christine doesn't 
come back?" was the client's attitude. And 
my boss just said, "She says she's coming 
back so she'll come back; there will be no 
problems. " He supported me through that ab­
sence period. 

I was promoted to manager, in fact, in 
my hospital bed! 

McCaffery: I lost out on a promotion when I 
was pregnant, which was unfair. They were 
laying off half the people in the software ser­
vices department and. there was some out­
placement. Since I knew I was not going to 
work full time, I decided to tell them in case 
they wanted to save one of those people's 
jobs. Well that was a terrible mistake, be­
cause even though I was scheduled for a 
promotion they held it back when I told them I 
was pregnant, saying, "Why should we pro­
mote you, you're leaving. " 

And when I said to the division head 
that's not fair, I may want to come back to the 
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bank, he said to me, "You're going to be 
staying home in the country having children; 
you'll never come back to the bank. Why are 
you worrying your pretty little head about all 
this nonsense?" 

What events forged your path into manage­
ment? 

Millen: I began to realize other people were 
moving faster than I was, and although I had 
already made the significant promotion to 
manager, I felt my career was flat. Other peo­
ple were getting the high risk assignments. 
It's not always necessary to succeed on a high 
risk assignment, but it's important to be trust­
ed with one. And I wasn't getting the assign­
ments. There was a job in Holland, and I 
made it very clear I would be willing to go on 
the job, even though it required me to be away 
from home for several weeks at a time. I think 
that in saying, "You don't have to worry 
about my home life, I'll worry about that­
and I'm pr~pared to go abroad, I'm prepared 
to make the extra energetic efforts on behalf 
of the company ' '-that was a very successful 
step. 

Are you now in a position that may eventually 
lead to promotion to partner? 

Millen: Yes. 

Nancy, whai was your experience? 

Jordan: During my early career at Chase, I 
was stereotyped as a technician, but was 
always interested in management as a career 
goal. When a position as a unit manager be­
came available, my manager recommended 
me for the promotion. The unit manager posi­
tion was an entry-level management job hav­
ing primary responsibilities for staff 
development and project staffing. After serv­
ing for six months as a unit manager, I was 
offered a promotion to project manager in the 
data communications planning area; and thus 
my management career began. 

Nemhouser: When I started thinking about 

going into management, people said, "What 
does she want, 'he' isn't even there yet. " I 
wasn't being judged on what I had done for 
the company, or what I could do. I kept hear­
ing, "You must be patient. " But I had de­
signed and implemented a major project and I 
wanted a tangible reward. 

Molly, it is interesting that despite the level of 
success you and Mary Lynn have reached, 
both of you have felt the need to return to 
school and complete your education. 

Nemhouser: When I worked at Four Phase, I 
read technical manuals until one in the morn­
ing. It was probably worth a computer 
science degree. But now I believe I should go 
back to school, and I have decided on a good 
business school I can afford-most compa­
nies will not pay for a college education, al­
though they'll pay for courses related to the 
job. So the only problem is financial. 

McCaffery: Look upon it as an investment. 

Nemhouser: Right. But this year, I've finally 
become somewhat secure financially, and I 
started to do some real investing ... I hate to 
take all the money I finally have and give it to 
some school! 

Fleischhacker: Can't you take your education 
expenses as a tax deduction? 

Millen: It has to be directly related to your 
job. 

McCaffery: Most people I work with just as­
sume that I have a college degree because of 
the level job I have. My staff all have gradu­
ate level degrees in computer science, math 
or business, so getting an undergraduate de­
gree at this point would not be productive. I 
have always been uncomfortable about my 
lack of credentials and I felt that this would 
work against me in being considered for 
promotion, so I looked around for graduate 
programs in business that would be willing to 
accept me without an undergraduate degree. 
Also, because I have children, and because 
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MILLEN: "It's not always necessary to succeed on. a 
high risk assignment, but it's important to be trusted 
with one." 

the jolt is demanding, I certainly don't have 
the time to go back to school at night. I talked 
to a number of universities, and Columbia 
said that if Citibank was willing to sponsor 
me and if! scored well on the GMATS, it would 
consider my application for its master degree 
program. 

How much time away from work does this re-
quire? -

McCaffery: Two weeks at the beginning of 
each semester and every Friday. 

The course leads to an MBA? 

McCaffery: Yes. In two years. 

What has been your management's attitude? 

McCaffery: I talked to my boss about it, and 
he said, "You're crazy. You have enough 
things to do. You have two children, and a 
new home; you can't handle it. " I believed 
that was my decision. He went to our division 
head, who had exactly the same reaction. 
"You're overcommitting yourself, there's no 
need to do this, why do you have to prove it, it 
doesn't matter at this point, " etc. And I said 
that for my own personal satisfaction, I want 
to do this, and it does matter. Both men have 
been very supportive, in spite of their initial 
resistance. 

Two traits you all seem to have in common 
are a high degree of confidence and a strong 
sense of competition. 

Nemhouser: I was never a competitive per­
son; it's been hard to change my style and go 
after what I want. That's one of the reasons 
I've started playing tennis. Competing, 
understanding the interaction, understanding 
why someone is going to want me on their 
team. It's been a rough start, but a great ex­
perience, and I feel I'm a welcome member of 
the team now. It feels great. 

McCaffery: One of the problems I had in the 
past was a lack of confidence. I believed I was 
capable and intelligent, but did not feel equal 

to many of the people I worked with; they had 
far different backgrounds than I did, and I 
waS uncomfortable with my lack of creden-
tials. ' 

Millen: When you grow up English, you 
grow up very confident. At least when I was 
growing up-we still had the Empire, and my 
father was in the Royal Navy, and that accen­
tuated it. And I also played all the team sports 
... out in the mud and driving rain playing 
field hockey. 

Jordan: So did I. 

Millen: What position did you play? 

Jordan: Left wing. 

Millen: So did I! 

What have your experiences been with sal­
aries? 

Millen: Maybe I was paid a thousand or so 
less than a man at times, but there was never 
any substantial differential as far as I could 
determine. 

McCaffery: The only reason I have any com­
plaint about my present salary is that I asked 
for too little when I came in., Because of bank 
policy, it takes a while to catch up. 'J don't 
think h's because I'm a woman. 

Jordan: My situation is similar. I've been 
promoted up through the ranks, and salary 
guidelines don't give you what your job. is 
worth when you're promoted into it. It's hap­
pened to men who have reached their posi­
tions the same way I have. 

Millen: No large corporation can afford to 
discriminate. . 

Nemhouser: If you find out. 

Millen: But in large corporations, youdo fmd 
out. 

Nemhouser: Contrarily, I've worked for 
smaller companies; information like that has 
been more secret, more protected. When I 

found out I wasn't making an equal salary, I 
asked for'more money. And I got it, no prob­
lems, no questions asked. 

McCaffery: One problem is that I've always 
asked for too little and have underestimated 
what the job was worth. I felt I was lucky to 
get the job. 

Nemhouser: We '11 learn how to promote our­
selves like men do, and to demand more, and 
to bargain. 

What about relocation? Have you all been 
willing to go after or accept transfers? 

Jordan: I wasn't really serious about my first 
move. I was visiting a friend in Washington 
and applied for some jobs to see if! could find 
one. One agency sent me on an interview to 
IBM and before I arrived back at my friend's 
home the agency had called with a job offer 
from IBM. 

I moved to Washington and for the 
next three years worked for IBM on the space 
projects at NASA. The group I was with saw 
the Gemini project through to its completion, 
and then we worked on another unmanned 
space flight. After the third year my particular 
group was moving to Houston. I wanted to 
stay in Washington and I also wanted a 
change of work, to get into business program­
ming, something I had never done. 

I landed . a job with Computer 
Sciences Corporation after being told by my 
interviewer that I'd be working on business 
projects. Not only did I wind up back at NASA 

and other space projects but the programming 
was still highly scientific. At about the same 
time Computer Sciences had just formed 
Computer Sciences International and several 
opportunities had opened up on foreign 
projects. I saw an opportunity to get away 
from the kind of work I had been doing and 
went on an interview to work on operating 
systems. This particular job involved work­
ing for Philips in Apeldorn, Holland, which 
at that time was doing its first series of com­
puters. 
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NEMHOUSER: "Soon we're going to understand 
political strategies, and we won'tseHle. We'll start taking 
jobs because we want them and can do them well." 

I hadn't the background for that type 
of work but I felt I could bluff my way 
through the interview, and my boss said he'd 
support me because I had done so well. The 
interviewer kept trying to discourage me 
about a single person working in Apeldorn 
but I thought the whole thing was exciting, 
just working in Europe. 

As it turned out, they accepted me for 
the position, and for the next year and a half 
the work was fascinating. I wrote basic disk 
sort packages and caught on very quickly. 
However, the interviewer had been right 
about a single person living in Apeldorn and I 
decided to move back to the United States. 

I wanted a different life-style than I 
had had in Holland but I didn't want to go 
back to Washington. I figured if I went to 
New York I could stay with Computer 
Sciences and work in a place that was a big 
contrast to Apeldorn. Computer Sciences put 
me in the New York office working in the 
commercial division, which by then had be­
come a full-scale operation, and I finally got 
involved with business programming. 

McCaffery: When the international invest­
ment project first came up I encountered the 
same type of situation. I was in London fin­
ishing up on another project when I was asked 
to get some preliminary information on a new 
system under consideration. I got involved 
just as a matter of circumstance. I realized 
that this was going to be a challenging project 
and I was excited by the prospect of working 
on it. But I also was apprehensive about the 
demands of traveling back and forth to Lon­
don,especially since I was already commit­
ted to the Columbia program. After much 
soul-searching I decided I didn't want to pass 
up this opportunity, so I asked to be given re­
sponsibility for the new system. I think most 
people underestimate their own capabilities. 

Do you think it's easier for women to 
progress rapidly in this industry than it was 
when you were starting out? 
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Millen: Ten years ago, the field was more 
open than it is now. From what I can gather, if 
I were to start now, I would not have the same 
opportunities. 

McCaffery: There are so many more people in 
the industry . . . 

Fleishhacker: Also, it's being pushed in the 
universities. People know' it's a lucrative 
field, and that it's open to women more than 
other industries are. 

Jordan: It used to be that anyone who gradu­
ated from college was guaranteed a goodjob. 
That's not true anymore. I'm glad I'm not in 
the job market right now, just starting out. 

Millen: In the chief programmer team con­
cept, the entry-level position was supposed to 
be the librarian. That was a great idea, but it's 
not working out in practice. 

McCaffery: No. There used to be a lot of 
opportunities for people who didn't have a 
systems background. I wonder what percent­
age of them performed well in terms of a good 
return for the company. 

Millen: It probably depends on how much the 
company invested in training to begin with. 

Nemhouser: The education you get with a 
vendor is fantastic. At Four Phase, I learned 
about making presentations in front of the 
board of directors, I learned about data bases, 
communications, hardware architecture ... 

Jordan: I don't think enough women are 
striving to get into management. 

McCaffery: The women who work for me 
definitely want to be managers. There's no 
doubt about it. 

Perhaps the reason many women are not in­
terested in rising to management positions is 
that they are not aware that script is available 
to them. If they knew how much money there 

, was, and how much better the job was, they'd 
be interested if for no other reasons than pure 

economic ones. 

Nemhouser:Right. There are many women 
who don't believe they have a choice. It's the 
same for men-people have all,these options 
now: women can move into management, 
men don't have to. Over the next few years, 
everything will level out, and people will start 
doing what they really want to do: 

McCaffery: As people begin to focus on what 
they want to do and understand what they 
need to do to get there, I don't think there will 
be any sex-related disparities. 

Nemhouser: The college women who are 
coming in:to the business world now are the 
first large group of serious-minded women 
who have some career goal orientation. Soon, 
we're going to understand political strategies, 
and we won't settle. We'll start taking jobs 
because we want them and can do them well. 

Do you ever feel a bit of resentment toward 
the women who are just getting out of college 
and~ecause of public awareness and gov-
,ernment regulations-don't ,have to face the 
barriers some of us had 10 or 15 years ago? 

Millen: I feel rather sorry for them. We had 
the chance to break ground . . . 

Nemhouser: My mother is 67; she's not goal­
'oriented, but she feels the momentum ofwo-
men. She likes working, and always pushes 
ahead any woman she works for or with. 
McCaffery: My mother is 63; she's worked 
all her life, and neve'r had the benefit and sup­
port of the new social climate. Then, when 
she was in her 50s, she was finally promoted 
to management, and she has had the exhilara­
tion of success happening for the first time. 
It's a good feeling no matter when it happens. 

Nemhouser: I think we're all feeling the 
momentum. I always used to think what I 
really wanted was to go back to the 18oos, 
wear a big gingham dress, and be a pioneer. 
Then one day I realized that I am a pioneer-, 
the dream has come true. ~ 
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It's easy for even the most skilled professional 
to get lost in the jungle we call the EDP 
marketplace, It seems that new products. 
new vendors. and new vendor claims are 
continually eritering the already tangled scene, 

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

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

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

Equipment specifications. prices. objective 
evaluations. international coverage. manage­
ment and technology tutorials ... you'll get it 
all in DataWorld ... and at a price much lower 
than the closest competitive service, 

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

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



IBM SYST. USERS: 

An immediate,low-cosl, ,-owerful way 10 . 
offload your mainframe. Wilh performance guaranteed. 
Mainframe capacity limitations are typical of busy com­
puter users who put more and more work on their large 
IBM systems. . 

Too often the alternatives include costly, complex, 
long-lead time solutions, and tremendous operating incon­
veniences. You can order a larger mainframe, or a second 
one. You can distribute your processing load. Or you can 
bring your current 360, 370, 303X, or 4300 processor to 
maximum capacity. . 

Ever hear of any of those going smoothly? 

Try the Magnuson Standalong 
Solution. Instant Mainframe Relief. 
Magnuson Computer Systems gives you the alternative: 
the Magnuson standalong processor. You can have it in 30 
days, ARO, for a fraction of the cost of a new IBM proces­
sors price. And you'll run every operating system you now 
have, without a single change in software, procedures, or 
staff training. 

Magnuson standalong processors use the industry's 
most modem and expandable architecture. So you get 
benefits not available from IBM or anyone else; Total soft­
ware compatibility and support. Channel speed perform­
ance at the highest rating per dollar in the industry. A CPU 
that is 25% the" size of IBM processors. Less power con­
sumption for equivalent performance. The most effective, 
easy-to-use expanded system console operations available. 
And reliability levels no mainframe can beat. 
. We could go on about the Magnuson differences. But 

you get the point. 

Mag~-,-uson Wants You To Try One. 
ButWe Know You're Skeptical. 
Staying with the supplier you know offers a lot of security. 
Magnuson knows that. But we believe so much in our prod­
uct,and its benefits for you, that we're offering the industry's 
most comprehensive guarantee program ever. Here it is­
The Magnuson Eight-Point Guarantee: 
1. Magnuson guarantees that its processor will run every 
operating system you currently run on your IBM 360, 370, 
303X, or 4300 mainframe, without change. (Not even IBM 
can offer that). . 



· Magnuson guarantees that its standalong system will be sig­
ificantly less costly than an IBM alternative you can select. 
· Magnuson guarantees that within 90 days it will run any 
ew 4300 series CPU instruction IBM adds to a system, or 
ou don't pay the rent until we can. 
I. Magnuson guarantees it will deliver a standalong proces­
or to you within 30 days after receipt of order, or you can 
ancel immediately. 
· Magnuson guarantees that its reliability level will equal or 
~xceed the level of your currently installed mainframe, or we 
lay you a penalty. 
i. Magnuson guarantees total compatibility at a channel and 
J so~are level with all 360, 370, 303X, and 4300 CPUs. 
" 7. Magnuson guarantees your operations staff will be J able to learn and use a standalong processor as easily 

as any IBM 360,370, 303X, or 4300 system they CUf­
rentlyuse. 
8. Magnuson guarantees to support your operating systems 
at levels that even IBM won't support. 

That should take care of your skepticism. Keep your 
IBM mainframe, but improve its performance today by 
adding a Magnuson standalong. The risk-free answer for 
better computer performance in the Eighties. 

2902 Orchard Park Way 
San Jose, California 95134 
(408) 946-8100 
TWX 910-338-7651 

r--------------~------, 
I 
I I want to experience the Magnuson difference. 
I 0 Please send me information on your products. 
I 0 Please have a sales representative call. 

I Name _________________ _ 

I 
I TitIe _________________ _ 

I 
I Company _____ -'-----__________ _ 

Address ___________ ~ __ _ 

City ____________ State ___ _ 

____ Phone ___________ _ L _____________________ ~ 
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A structured human resource management system 
can help solve the people problem. 

SOLVING 
THE TURNOVER 
PROBLEM 
by Charles D. LaBelle, 
Kimball Shaw, 'and Leslie J. 
'Hellenack 
When you come right down to it, the dp 
industry could well do with an old-time mira­
cle-one that would give all dp managers 
enough human resources to satisfy the de­
mand that exists for systems and program­
ming people. However, since we're probably 
going to have to settle instead for hard work 
and common sense, we'd like to suggest that 
there are solutions to the problems of attract­
ing, motivating, and retaining superior com­
puter talent. Some of these solutions have 
been tested and are working. Others, still in 
the embryo stage, merit consideration. 

The focus of the major solution is 
project planning and implementation. Sys­
tems life cycles, steering. committees, and, 
project variance reporting are all part and par­
,cel of everyday dp life-and y,et, the key in­
gredient of projects, people, has been left out 
in the cold. Precious little has been done for 
the care and feeding of the dp professional. 
And so he or she becomes a nomad, moving 
to where the action and money are. 

If the dp. wanderers could state their 
cases collectively, they would probably in­
clude such comments as: "The politics in that 
place were too much" ... "I couldn't be­
lieve it-they brought in consultants for that 
new development project and left me doing 
maintenance" ... "They're not interested 
in my job development-the project's the 
thing" ... "If only they'd fire a nonper­
former so that I would know they cared about, 
me" ... and so on. 

In most cases, what triggers a good 
performer to consider leaving is something 
other than money. And when when the inter­
est dies, it's almost impossible to rekindle it; 
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alternate opportunities abound. 
Consider some of the characteristics 

of the dp professional's utopia: a place where 
politics are at a minimum, where good oppor­
tunities and challenges go to deserving em­
ployees, where there is a conscious and 
systematic development of each person's 
skills. It would be a place where performance 
is evaluated on an objective basis, where 
equitable rewards are distributed, and where 
educational opportunities are available and 
attainable. 

At Manufacturer's Hanover Trust, 
over the last eight years we have developed a 
structured human resource management sys­
tem. We have found that there are some very 
tangible actions that can be taken to solve the 
people problem, and we have been success­
ful. For example, we have met corporate 
goals through the implementation of major 
on-line systems for retail, wholesale, trust, 
corporate, and international divisions; we 
have seen a dramatic surge in user require­
ments as a result: we have had an uninterrupt­
ed string of management stability for seven 
years, including the ability to fill manage­
ment positions almost totally from within for 
the last three years; and we have had defini­
tively positive results on a detailed attitude 
survey of all dp personnel conducted by an in­
dependent firm. These results put MHf above 
the norm for dp organizations in practically 
every category 

STEPS 
TO BUILD 
A SYSTEM 

The first step in building a 
structured human resource 
management system is the 
creation of a foundation 

analogous to a project life cycle-one that 
portrays details and descriptions of each job 
and the interrelationships of all jobs so that 
the up person has a career road map (Fig. 1). 

The plan should also define the skills 

that can be attained by working in the installa­
tion. This definition, a skills glossary, should 
be detailed by further defining the various 
levels of proficiency within a skill. Addition­
ally, the levels of proficiency for each skill 
should be correlated to the job descriptions so 
that a standard is formed (Fig. 2). A person 
then knows not orily what is required in the 
job but also the skills that can and should be 
acquired along the way. 

At Manufacturer's Hanover Trust, 
this process has been applied to both systems 
and programming people, and people in com­
puter operations in our 1,000 person data cen­
ter. The standard of skills is then stored as a 
data base so that each individual's status can 
be recorded,. updated, and reported (Fig. 3). 

In addition, the ranges of educational 
opportunities available are correlated to the 
various levels of skills proficiency. The Skills 
Profile Report can also suggest educational 
courses available to acquire needed skills: 
Performance ratings of each person are also 
important, and are included with the skills 
information. 

Another ingredient is a strong human 
resource department that reports to manage­
ment high enough in the hierarchy to be inde­
pendent and effective. This department ~ 
should consist of informed, humanistic peo- ~ 
pIe who are able to understand and communi- I 

cate with the line organization. The 0 

department's function should include hiring, ~ 
mobility, use of contract programming, per- ~ 
formance appraisal, career development [D 
administration, education, and personnel (f) 

. administration. in 
Search firms lure away dp profession- z 

als by somehow knowing the good ones, and Q 
either contacting someone who is unhappy in ~ 
a present job, or selling an individual on a t3 
"better" opportunity. :3 

Why not set up a similar system with- ...J 





In most cases, what triggers a good performer to 
consider leaving a job is something other' than money. 

in the organization? An internal search firm 
can 'seek out deserving employees and offer 
them the choice of other opportunities within 
the company if they so desire. What we are 
proposing is an aggressive, ongoing process 
designed only for deserving employees. A 
cardinal rule should be: only completely ade­
quate or superior performers should have ac­
cess to the mobilitv svstem., 

The 'proc~du~al setting of this 
mobility system has been tested and im­
proved upon by Manufacturer's Hanover 
over the last six years. It starts with a job 
requisition that details the job and the skills 
needed. 

A search is then performed on the data 
base of employee's skills. Qualifying candi­
dates are reviewed for performance criteria; 
and dossiers are compiled on deserving 
candidates and given to the requesting man-
ager. 

At this point, the managers of these 
candidates are, not aware that their persons 
may be drafted. 

The manager with the requirement 
lists the candidates in order of preference, and 
the draft takes place. The "search firm" 
meets with the candidate's manager, and the 
manager may say yes or no to the draft. If it is 
a no, a reason is requested. If it is because of a 
critical assignment, the manager has one 
refusal 'right. Six months hence, he cannot re­
fuse a draft for that individual, the assump­
tion being that no one is indispensable 'for an 
indeterminate time, and managers must plan 
for succession. 

If the manager allows the draft to pro­
ceed~ the employee is told of the job and has 
the choice of accepting or rejecting the posi­
tion. If the position is rejected, the nextcandi­
date is selected. 

This internal mobility process has had 
a positive influence on the working environ­
ment at MHT because an individual knows that 
if he performs he will have access to the 
mobility process. When this process was 
initiated, most individuals would accept the 
draft. Now we have an equal number who 
elect to stay in their present positions, largely 
because their managers 'are doing a much bet­
ter job of planning futures within their own 
departments. 

PLANNING 
CAREER 
GROWTH 

With the foundation we de­
scribed ,above, managers 
have a better set of tools 
with which to plan each 

FIG.1 

MHT CAREER LADDER 

OFFICER IN CHARGE OF 
DATA PROCESSING & RESEARCH 

FIG,2 

SKILLS MATRIX 

LANGUAGES 

CORE 

COBOL 1 2 3 3 3 individual's career growth. Formalized ca­
reer counseling sessions can not only elicit 
and document short- and long-term employee 
goals but can also use the detailed job descrip­
tions and skills profile reports to plan specifi­
cally for job experiences and skills devel­
opment. Since education has been tied to the 
skills, a manager and an employee can agree 

IBM ASSEMBLER 1 2 3 3 ·3 
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5~-
! SYSTEMS AND PLANNING 
! CURRENTPOSITIONSKILLS'PROFILE 

NAME: GEORGE WASHINGTON. 

CURRENT 
POSITION TITLE 

'LAST 
MANAGER'S NAME 'UPDATe ·DATE 

987 ~65·4321 SYSTEMS >ANAL YST BEN'FRANKLIN 

GROUP NAME: LANGUAGES 

RECOMMENDED 
COREsKjLLS 

"COBOL 

fBMAsSEMBLER 

INDIVIDUAL 
SKILL LEVEL SKILL LEVEL SKILL'DEFICIENCY 

1 3 2 
o 3 3 

FIG. 4 

QUALITY OF TURNOVER OF SYSTEMS 
AND PROGRAMMING PERSONNEL 1973 TO 1979 

3.8 

4.8 5.1 

·428 411 

57 48 60· . 64 

o GB = GOOD PERFORMER LEAVING FOR BAD REASON. 
lO GG = GOOD PERFORMER LEAVING FOR GOOD REASON. o B = UNSATISFACTORY PERFORMER. 

on an individualized education plan. 
The plans are then submitted to the 

education department and monitored. This is 
the beginning of a pact between employer and 
employee on detailed career development. 
Variance reporting reveals those managers 
who are best fulfilling employee develop­
ment plans. 

The timetable for this process has 
thus far best been executed by appraising per­
formance and setting objectives on an em­
ployee's anniversary. A career counseling 
session with revised objectives is held six 
months later. The human resource depart­
ment administers this process and performs a 
quality control check on the results. 

The name of the game is to minimize 
turnover and maximize hiring. There is little 
dispute as to the enormity of this job. With 
these processes MHT has experienced a better 
control of turnover and an increased capacity 
to hire (Figs. 4 & 5). 

However, it is critical that the game 
. outside the company be played aggressively. 
Current employees must see that qualified 
people are being hired and are being given 
appropriate positions and salaries. This can 
better be done by instituting a controlled 
procedure' of interviewing by technical peo­
ple from the line organization. By developing 
questions tied to levels of skills proficiency, 
the process becomes more standardized. 
Candidates are required to complete abbrevi­
ated skills analyses forms and are questioned 
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An internal search firm can be set up to seek out 
deserving employees and offer them other 
opportunities with the organization. 

on their perception of their skills. 
These interviews produce a document 

that pinpoints the job and skills assessment of 
the candidate. This document is passed on to 
the appropriate management for further 
screening. 

Peer evaluation is the key to hiring 
from the outside. It is likely, however, you 
still will not be able to fill requirements with 
enough experienced people. Hiring entry 
level personnel and training them is an excel­
lent s~rategy-provided they can be retained 
(Fig. 6 shows MHf'S experience since 1973). 
We have found three sources of people who 
are particularly appreciative of the opportuni­
ty and have a greater tendency to remain with 
the organization. 

First are qualifying individuals from 
within the company. Particularly desired is a 
career path from computer operations. 

From the outside, a program at MHf 
for training handicapped people (including 
the blind) has resulted in 20 programmers, 
and in five years, only one has left for another 
company. 

A final source for meeting your re­
quirements is the contract programming firm. 
Judicious use ofthis source can yield positive 
results if your employees understand the pur­
pose of the firm's presence. Some ,simple 
rules: 

1) Deserving employees must have 
access to challenging opportunities before 
outsiders. 

2) In systems and programming, le­
gitimate uses of contract programmers should 
include assignments that are nonchallenging, 
such as maintenance and conversions, assign­
ments for temporary use until a permanent re­
source can be found, and assignments of 
hard-to-find skills until your own people can 
be ptepared. 

3) All bidding for jobs by outside 
organizations should be competitive, and' 
technical interviews should be given to their 
staff. Rate negotiation should be administer­
ed by the human resource department and line 
management, and choices made on a best 
price/performance basis. 

4) Managers should not be allowed to 
rely too. heavily on contract programming 
firms. Excesses occur where turnover is high, 
hiring is low and/or the manager is not moti­
vated to develop people but is interested pri­
marily in the project. 

SOME 
NEW 
CONCEPTS 
sion. 

Finally, here are. the 
embryonic concepts to 
which we alluded in the 
beginning of this discus-

Setting Up a Consulting Subsidiary. 
Recognizing the profound changes that have 
occurred in people's thinking over recent 
years, companies will have to rethink human 
resource strategies .' .. and of prime impor-
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'FIG. 5 

HIRING BY GRADE OF SYSTEMS 
AND PROGRAMMING PERSONNEL 
1973 TO 1979 
NO OF 
PEOPLE 

~o 

% OF 
TOTAL 
100 ~ 
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1979 
TOTAL HIRES:::: 173 

QUALITY OF TURNOVER ENTRY LEVEL 
PROGRAM 1973 TO 1979 

26 

14 

1973 1974 1975 1976 

42 44 48 42 32 30 
33 27 36 29 16 9 
9 17 12 13 16 21 

22% 39% 25% 31% 50% 70% 

o GB = GOOD PERFORMER LEAVING FOR BAD REASON. 
o GG = GOOD PERFORMER LEAVING FOR GOOD REASON. 
DB = UNSATISFACTORY PERFORMER. 
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Overhead Projection 
Transparency 
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The Matrix Color Graphic Camera System converts the output 
of any raster scan computer color terminal into brilliant, high 
resolution photographic hard copy. Both line and continuous 
tone images can be made with accurate, bright, saturated 
colors. 

Our system does what no other instrument can do - it pro­
duces instant, on-the-spot results with Polaroid® 8 x 10 film, 
8 x 10 color transparencies for backl it displays and overhead 
projection, 35mm color slides, 60 image color microfiche, 
and 16mm/35mm color animation films. All with one camera 
system. It also allows recording of multiple image formats. 
Related and sequential images can be recorded in orderly 
arrays, on a single sheet of 8 x 10 instant print film. The 
resultant ease of comparison and analysis is unmatched. 
The system is also fully modular and field upgradable ... you 
purchase only the capability that you need now. 

Microprocessor based electronics provide many automation, 
self-calibration, self-diagnosis and remote control functions. 
Color graphics hard copy made easy by Matrix 
Instruments, the leading manufacturer of 
precision electro-optical imaging cameras for 
diagnostic medical applications. 

For more information, 
film samples, or a demonstration, 
contact Matrix Instruments, 
230 Pegasus Avenue, 
Northvale, New Jersey 
07647. 
Telephone (313) 439·8832. 
Or call toll·free: 
(800) 521·1596. 

sgMATRUX 
DNSTRUMrENTS 

Hard copy shown reduced from original 8" x 10", slide, and microfiche films. 
Multiple images recorded on a single sheet of film. 
"Polaroid" is a registered trademark of the Polaroid Corporation. 
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Peer evaluation is the key to hiring from the outside. 

FIG. 7 

STRUCTURED HUMAN RESOURCE MANAGEMENT SYSTEM 
INDEPENDENT HUMAN RESOURCE GROUP REPORTING TO TOP EDP EXECUTIVE, CHARGED 
WITH MOBILITY, HIRING, USE OF CONSULTANTS, CAREER PLANNING, EDUCATION, 
PERSONNEL ADMINISTRATION AND ACTING AS OMBUDSMAN (EMPLOYEE ADVOCATE). 

I 

EMPLOYEE PERFORMANCE 

CAREER COUNSELING 
Skills updale beforehand 
Six-month interim evaluation 
Set short /Iong term goals 
Deline skills needed 
Establish individualized 

education plan 

CHALLENGING OPPORTUNITY-~~ IN-HOUSE SEARCH 

tance are salaries and benefits. More flexible 
arrangements in these areas will be needed in 
the computer business because of the pressure 
exerted by consulting companies. More and 
more, salaries are escalating. Subcontracting 
has become more popular as individuals real­
ize they can get a bigger slice of the pie with­
out a high risk. Companies may be able to 
moderate this impact by creating a dp consult­
ing subsidiary to service the parent company. 
In this subsidiary, the salary-benefit ratio 
could be modified. Rather than benefits 
being, say, 30% of the salary total, certain 
benefits could be eliminated, and the differ­
ence transferred to the salary base. Later, the 
employee could be transferred to the parent 
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company and the missing benefits could be 
substituted for an increase in salary. 
. Human Resource Accounting. By 
portraying the salaries and benefits' of a 
company's human resources as an asset at the 
beginning of an accounting period and by 
adding plus factors while subtracting reduc­
tions (Table I), one can determine how much 
the value has increased or decreased. Like­
wise, an expense statement can be construct­
ed that reflects the costs incurred (Table II). 

By so doing and by applying on 
departmental levels, management can get a 
better handle on how managerial perfor­
mance in human resources correlates with 
project and production results. Points of high 

turnover and low educational development 
tend to yield less satisfactory results. 

Strategic Planning. While many peo­
ple would argue that human resource plan­
ning exists in a number of firms, it is our 
experience that very few organizations in­
clude medium- to long-range (two to 10 
years) human resource planning in the corpo­
. rate planning process. Thus, large amounts of 
development and training investment are 
wasted. In fact, intelligent investment of 
these funds is impossible without strategic 
planning. Companies that do not place new 
and concentrated emphasis on the human re­
source considerations of their organization 
will be candidates dependent on consulting 





Companies that develop successful human resource 
systems will be beHer able to cope with dp 
challenges in the years ahead. 

TABLE I 
XYZ CORPORATION 

and facilities management finns; companies 
that develop successful systems for human re­
source management will be better able to 
cope with the dp challenges in the years 
ahead, and will retain strong dp capabilities. 
The choice is clear. :§: 

CHANGE IN HUMAN RESOURCE VALUES 
YEAR ENDED DECEMBER 21, 19X1 

Accum. 
No. of Annual Education Service Performance 

CHARLES D. LABELLE 

Mr. LaBelle is vice 
president of 
human resources 
for Manufacturers 
Hanover Trust Co. 
data center in 
NYC. His duties 
include directing 
the activities of 

hiring, education, career 
development, mobility, use of 
consultants, and personnel 
administration. Primarily responsible 
for the design and implementation 
Qf the system described in this 
article, Mr. LaBelle has held 
systems and programming 
managerial positions with IBM and 
CBS. 

KIMBALL SHAW 

Mr. Shaw is a 
labor specialist 
with Arthur D. 
Little, Inc. He is a 
principal in many 
of that firm's client 
assignments 
where project 
objectives are 

increased and improved labor 
utilization. His major current 
consulting activities are based on 
the human resources management 
system developed at Manufacturers 
Hanover Trust Co. 

LESLIE ,J. 'HELLENACK 

Mr. Helienack is 
data processing 
specialist and a ' 
principal with Peat, 
Marwick, Mitchell 
and Co. He is 
currently involved 
in the 
management of 

the firm's internal data processing 
department and additionally is 
responsible for consulting in human 
resources. 
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Employees Salary Costs Premium . Premium 

STATUS: JANUARY 1 X $ X $ X $ X $ X 
ADDITIONS TO STAFF: 

NEW HIRES X X 
TRANSFERS IN X X 
TRANSFERS OUT (X) (X) 

SALARY INCREMENTS X 
NEW EDUCATION COSTS X 
SERVICE PREMIUM X 
PERFORMANCE PREMIUM X 
(A) GROSS ADDITIONS X X X X X 

LESS TERMINATION OF: 
GOOD PERFORMERS/ 
BAD REASONS X X X X X 
GOOD PERFORMERS/ 
GOOD REASONS X X X X X 
BAD PERFORMERS X X X X X 

(B) GROSS TERMINATIONS X X X X X 

STATUS: DECEMBER 31 
(A)-(B) X X X X X 

AVERAGE STATUS: 
BEGINNING OF YEAR X X X X X 
END OF YEAR X X X, X X 

CHANGE X X X X X 

TABLE II 
XYZ CORPORATION 
HUMAN RESOURCE COSTS AND STATISTICS 
YEAR ENDED DECEMBER 31, 19X1 

19X1 19X1 
DIRECT COSTS: 

RECRUITMENT $ X $ X 
FAMILIARIZATION AND TRAINING X X 
SEPARATION COSTS X X 

X X 
ADMINISTRATIVE COSTS: 

CAREER DEVELOPMENT X X 
MOBILITY X X 
ETC. X X 

X X 
PREMIUM FOR USE OF CONSULTANTS X X 
ESTIMATED COST OF POOR PERFORMERS X X 

TOTAL COSTS X X 

STAFF STATISTICS: 
TOTAL STAFF JANUARY 1 X X 

NEW HIRES X X 
TERMINATIONS (X) (X) 

TOTAL STAFF DECEMBER 31 X X 



Bit-Pad One 

Beginning with the digitizer, of which it is 
the world's largest and most experi­
enced manufacturer, Summagraphics 
has developed a complete range of 
graphic systems for both the OEM and 
end user. 

From the simplest data input digi­
tizer to complete stand-alone com­
puter-aided drafting systems, each is 
designed to provide flexibility to meet 
your future needs, and each is very 
competitively priced. 
Digitizers for data input. Summa­
graphics offers a complete family of dig­
itizers for converting graphic informa­
tion into digital form for processing and 
for speeding the entry of alphanumeric 
and programming information by elimi­
nating keyboarding. 
• Bit-Pad One provides an 11-inch by 
11-inch tablet and resolution to .004 
inch with a choice of RS-232, IEEE-488 
or parallel-byte output. 
• 10 series data tablets provide similar 
resolution in tablets ranging in size up to 
42 by 60 inches. 
• Summagrid provides .001-inch res­
olution in back-lighted tablets as large 
as 42 by 60 inches. 

®Register mark of Apple Computer Inc. 
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Intelligent Digitizer 

Intelligent digitizers incorporate mi­
croprocessors to automatically perform 
such functions as calculating areas, lin­
ear displacements and perimeters and 
for relocating origins, converting binary 
to BCD and formatting output data. 
Preprocessing systems for remote job 
entry. Datagrid II, Systems 1 and 2, are 
designed for off-line digitizing and stor­
age for subsequent entry into any 
graphic system or data base. 

Datagrid II, System 4 

Preprocessing reduces communi­
cations and host processor loads. 
Stand-alone computer-aided drafting 
systems. Datagrid II, Systems 3 and 4, 
are complete systems that provide· 
computer processed solutions to a va­
riety of drafting applications. 
GET THE FULL STORY FREE! 
Use the coupon below to get complete 
information on the systems that seem to 
fill your needs. 

..... . 
.........•....................................... 

: .~.A·llnJ '","rnrlllll 
® 

35 Brentwood Avenue, Fairfield, Connecticut 06430 
(203) 384-1344 

o I would like information on the equipment checked below. 
o My needs are immediate, please have a representative call. 

My phone number is ( ) ______ _ 

o Digitizers 0 Preprocessing for remote job entry 0 Intelligent digitizers 

o Stand-alone graphics systems 

Name: ________________________________________________ ___ 

Department 
_________________________ Title __________________ _ 

Company ______________________________________________ ___ 

Address ____ ..:...-__________________________________________ _ 

City _________________________ State ____ Zip ______ _ 



• Insert/delete character 
insert/ delete line, - , 

full cursor control 

• Visual attributes, block mode, 
protected field 

• Options: 
user programmable 
{uflL,.ion keys, 
220V export option, 
composite video output 



• 32 visual attributes, 
insert/delete line, 
insert/ delete charader, 
columnar tabbing, cursor 
addressability, cursor sense, 
numeric only fields,' erase 
variable/ protected fields 

• Removable solid state 
keyboard with international 

character layouts; 
buffered printer, 

standard polling, 
paging 

••••••••••••• ......•....... ,""""" "\\11111\\\\ • Page, field, modified 
field, prompted 
transmission,device 
status, function keys 

rGieD1JeU'BlD 7f'eU'fI1111DD1Js8 Corporatiotnl" 
aDD V({])lUJll dlospOsV tterllTJ1JiD1JsD needs. 

GT-101 GT-400 
ENGINEERING HIGHLIGHTS ENGINEERING HIGHLIGHTS 
• Z-80 microprocessor· Solid state • Z-80 microprocessor· Modular firmware 
• Modular firmware keyboard • Block/character • Function keys (8 
STANDARD FEATURES • Line drawing mode std. /24 option) 

• Block mode character set OPTIONAL FEATURES • Modem cable/ 
• Dual intensity • Printer interface • Line drawing modem printer 
• Reverse video • ADM-3A mode character set cable 
OPTIONAL FEATURES • Composite video 
• 8-user program- output 

mabie function keys • 220 volt operation 

• 2 additional pages • Hazeltine 2000 
of display memory emulation 

• Time sharing option 

For more information on GTC products and services, call toll-free today. In California, dial 
800-432-7006; anywhere else in the United States, dial 800-854-6781. Ask for Barbara 
Worth. Or write Barbara Worth at General Terminal Corporation, 14831 Franklin Avenue, 
Tustin CA 92680. We have offices throughout the world. In Canada, contact Lanpar Limited, 
85 Torbay Road, Markham, Ontario, L3R lG7. 416-495-9123. 

• EIA RS-232, current loop, 
17 data rates (switch 
selectable) including 19,200 

char/sec., reverse channel 

The right /button to push:M 

General Terminal Corporation 
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A source dp system should be simple because so 
many people in the organization need to understand it. 

WHERE WE ARE GOING 

BATCH 
PROCESSING 
(Efficient For Computers) 

~--------------------~-

CENTRALIZED 
BATCH 

PROCESSING 

microprocessor has brought about dramatic 
cost improvements, and in the next few years, 
we will see considerable speed improve­
ments. Semiconductor RAM has pushed down 
the price of main memory and will continue 
through another power of 10. Disk storage 
costs have dropped by a factor of 25 since 
1970, and soon bubbles wili take over the cost 
decline. Data communications costs have 
held steady. Line costs are up; modems and 
concentrators, however, are down. 

On the other hand, labor has increased 
an average of 8%-10% a year, and is escalat­
ing; in many places, it is hard to find and train 
and keep highly skilled people. So the eco­
nomics are saying: "Use more hardware if it 
will save labor or if it will make labor more 
efficient and effective." As time goes on, 
these economics will become even more 
compelling. 

TWO 
MORE 
FACTORS 

There are two other signifi­
cant factors motivating the 
trend to source data pro­
cessing. First, computer 

knowledge, and programming knowledge in 
particular, is much more widespread than it 
was 1 0 years ago; students are taught pro­
gramming in most high schools and colleges. 
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Also, the computer has trained a lot of peo­
ple, and thus there is much less fear of com­
puters and a willingness to use them to solve 
problems. 

Secondly, systems software for small 
computers has matured to the extent that fea­
tures of a mainframe operating system­
viriual memory, high level languages, data 
base concepts, simultaneous operation of 
many functions-are available on minicom­
puters. 

These two factors have made it possi­
ble to consider source data processing; only 
five years ago, the absence of these features 
made source dp clearly not economical. 

Organizational consideration is the 
second fundamental reason for source data' 
processing. No business is really centralized. 
Decisions are made at all levels, in allioca­
tions. The people who make decisions need 
judgment and intuition and data. We hope 
they have judgment and intuition, and we as­
sume that since they are close to the problem, 
they have good data. But if you check what 
data a sales manager really uses to give his 
sales forecast, I'd wager that 80% of them 
rely on a manual system. The reports from dp 
are either too late or too bulky. 

A profit-sensitive manager wants to 

., 

TRANSACTION 
PROCESSING 

(Efficient For People) 

control his operation; that includes control­
ling the data he needs for making decisions. 
The result is that successful departmental 
managers are pressuring companies to let 
them have their own computing capability. 
The more an organization says the manager 
shall be sensitive to profit, the more the man­
ager will respond by saying he needs some 
tools. And, when he is given his indepen­
dence, he will probably go out and get a com­
puter on his own with or without help from 
the central organization. 

Again, however, this is happening be­
cause economics are favoring source data 
processing. In effect, the fact that departmen­
tal managers who are more profit sensitive are 
pushing for their own computers is good evi­
dence that the overall economics favor source 
data processing. If this is true, then compa­
nies that fail to adapt will soon be running at 
an economic disadvantage relative to their 
r.ompetitors. 

. Dp managers of large organizations 
wh~ are considering some form of distributed 
processing should keep in mind two primary 
ideas: simplicity and evolution. 

A manager should insist on simplici­
ty. The source data processing system is, or 
should be, a t~ol. More like a personal com-



Will American produc,ivi,y be crusltecllJy ,lte paper weiglt" 
There's still a chance you can escape 

the paperwork pile-up that threatens 
productivity all over the country. 

At NBI, we're helping cut the problem 
down to size. 

We build the NBI System 3000, an 
office system designed to manage all the 
paperwork, information processing and 
communication problems your company 
can generate. 

Unlike most systems, we try to make 
every task as automatic as possible. Func­
tions like outlining, indexing, sorting, 
footnoting and equation typing can be done 
easily, with minimal operator effort. 
And the NBI System 3000 is docu­
ment oriented so any time you 
make a change, the copy 

adjusts- page by page- without operator 
assistance. 

Of course, the NBI System 3000 does 
all the things you'd expect of a leading 
word processor-text editing, communica­
tions, arithmetic, mailing list control and 
repetitive typing. The NBI System 3000 just 
makes it all easier and more efficient. 

People become more productive, 
automatically and electronically. 

So if paperwork is starting to pile up 
around you, remember, you've still got 
a chance. 

NBI. 1695 38th St., Boulder, 
80301, 800/525-0844. 

In Colorado, call 
303/825-8403. 

1_' .~ ___ J 

,!nll,~~~ 
Lifting America from uncler the paper weight. 
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As you go into source dp, you should evolve to the 
final configuration, not aHempt to get there in one move. 

puter than some faraway mainframe, it is 
important that it be simple because so many 
people in the organization need to understand 
it-the bigger the organization, the greater 
the need for simplicity. Top management and 
auditors need to understand it. And, most 
importantly, line managers must understand 
it at more than a superficial level. They don't 
have to know how to program an entire appli­
cation, but they should know how the appli­
cations work and how the data is structured so 
they can determine the difference between the 
easy questions and the hard questions to ask 
the source dp system. 

For example, the sales manager might 
want to know the top 10 overdue accounts, or 
the 10 largest orders this week, or the 10 em­
ployees with the highest absenteeism. The 
question will come up time and again after the 
application is programmed. The line man­
agers should not have to go to .the dp group 
and wait for programming time. If that is their 
only option, they will keep manual records. 
The manager doesn't care if the data comes 
with a nice heading or if it is spaced neatly on 
the page or even whether he gets extra infor­
mation or more than 10 names. He simply 
wants the specific information and he wants it 
fast. 

How can you tell if a system is sim­
ple? Try to explain it to several people, and 
then let them try to use it. Get some middle 
managers who know nothing about dp to 
evaluate it. Data processing people-that is, 
people with a traditional dp education and 
work experience-have a problem stepping 
out of the trees and seeing the forest as a non­
dp person sees it. 

The dp person is comfortable with 
such terms as "owner," "member," "in­
verted file," "chain-file," "data diction­
ary," "contention," "embrace," etc. But to 
many a line manager these terms will always 
be some mumbo jumbo designed to keep him 
out of the computer room. It doesn't have to 
be this way. There are source data processing 
systems that will give a user 95% ofthe func­
tionality of a mumbo jumbo system with a 
structure the non-dp manager can understand, 
structure that can be explained in terms of a 
manual filing system or a local library. In 
fact, three concepts are all that are needed to 
explain a data base system: the concept of a 
file drawer, the concept of a card index, and 
the concept of a transaction log. 

The second consideration is "evolu­
tion' '-as you go into source data process­
ing, you should evolve to the final 
configuration, not attempt to go there in one 
move. In any organization, particularly in 
large organizations, change is traumatic. Dis­
tributing processing too fast is also traumatic. 
It is difficult to impose drastic change on an 
organization; either the change gets jammed 
through over everyone's objections (unlikely 
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to work in a large company) or there must be a 
massive reeducation. This educational pro­
cess is why companies that have implemented 
distributed processing have spent so much 
time planning. 

On the other hand, if you plan for five 
years while you wait for the organization to 
adjust, you are not realizing the economies of 
source data processing and you may be tied to 
an obsolete technology before implementa­
tion is even started. 

An evolutionary approach offers im­
mediate benefits and speeds the 
organizational adjustment because people 
understand more clearly when they see some­
thing rather than when they only hear about it. 

EVOLU­
TIONARY 
PATHS 

There are several ap­
proaches to evolutionary· 
installation of source data 
processing. 

Fig. 1 shows some of these paths that 
can take us from our present situation to a 
source dp environment. The present situation 
is either manual processing or centralized 
batch processing, or on-line processing, de­
pending on the company and the application. 
The box "Remote Data Entry and Preproc­
essing" represents an intellige(lt terminal or a 
key-to-disk cluster that can be installed with­
out changing mainframe programs or reports. 
Gradually, though, editing checks can be 
added and later files (such as lists of valid part 
numbers or overdrawn account numbers) can 
be added for validation. Then, slowly, new 
reports can be added that are produced solely 
from the data on the remote cluster system. 

Over a period oftime, the parts ofthe 
data base that are important for line manage­
ment decisions can be maintained on the re­
mote cluster system with transactions being 
transmitted in batch mode to the mainframe. 
Then it is probable that the "truth" would 
come to be considered stored in the data of the 
remote cluster system and the mainframe's 
data base would be considered "backup." 
This then would truly be a decentralized data 
base. Notice how this process takes several 
steps. Each step can be very small, but over a 
period of time it can take you from a central­
ized batch processing environment to a net­
work of small processors. The hard part is to 
have patience. The evolution can be totally in 
control all the way, and the organization will 
not reject it when it comes in small bits. But if 
I try to convince you to go to a network of 
small processors directly, you will have 50 
valid reasons why it will fail. 

The same result can be obtained by 
other paths, depending on your starting point. 
The box labeled "Intelligent 3270" can 
represent the same intelligent terminal or re­
mote cluster system except that it is used in a 
mode to emulate existing on-line terminals; 
then, gradually, you can add off-line editing, 

report generation, and finally data bases. 
The last box labeled "Special Appli­

cation" represents starting with a relatively 
isolated application that is in need of major 
systems work, either because it is now manu­
al or because the current data processing sys­
tem for it is obsolete. The application can 
typically be implemented on today's source 
dp systems much quicker than it can be imple­
mented on a mainframe, and it will usually 
cost less than adding more capacity to the 
mainframe. 

We should also consider how source 
data processing relates to the office of the fu­
ture, where the goal is to give a company an 
economic advantage in managing its total 
business. But the concept starts from a differ­
ent perspective than with dp; here it is· as­
sumed that everything-text and data-starts 
at a typewriter. So, in the spirit of source dp, 
make that typewriter electronic and capture 
everything. You first capture the characters, 
move them about, retrieve them, etc., and 
then add features we would call dp features. 

It is clear that five years from now 
businesses using tools that have evolved from 
tools now available will have a strong eco-

. nomic advantage over· competitors. Their 
data will be more timely and their managers 
will not spend time keeping personal records 
and debating which record is the "truth." 
They will be able to delegate more decision­
making to middle managers, resulting in the 
retention and motivation of a higher percent­
~ge of those managers. 

On the other hand, if the dp manager 
insists on clinging to traditional dp concepts 
and practices, he will find that somebody's 
"typewriter" is now churning out reports all 
night-reports that dp said would take nine 
months to program. 

pata processing managers have a 
chance to be heroes, but to be a hero carries 
some risk-not the least of which is the risk 
that the company won't even recognize your 
great accomplishment. ~ 

W. HARRY VICKERS 
Mr. Vickers, a 
founder of Entrex, 
Inc., is vice 
president of 
advanced 
technology for 
Nixdorf Computer 
Corp. (which 
acquired Entrex in 

1977). His prior positions with 
Entrex/Nixdorf include vice· 
president-engineering and vice 
president-marketing support. He has 
bachelor's and master's degrees 
from MIT. 
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Efficiency. Control. Flexibility. 
Convenience. Until now, you had 
to trade-off one for another. 

Introducing the new Halcyon 4200 
Network System-a network 
processor and control center 
combined into one. 

As a statistical multiplexer, the 
4200 optimizes link utilization by 
allocating transmission time on a 
dynamic demand basis. With up to 
22 lines on either one or two 
links, it can save you as much as 
90% on telephone line costs. Plus, 
it expands to 60 lines simply by 
adding an extension unit. 

And, in its role as a network­
control center, the 4200 provides 
a monitoring capability second to 
none-i ncl uding network perform-

InU 
netWQ 

ance statistics and diagnostics; 
instant, remote configuration 
control; and status checks. 

In addition, the 4200 allows you 
to mix asynchronous and synchro­
nous lines. And it can handle a 
wide range of codes and protocols 
for transparent, error-free trans­
mission. Add to that the fact that 
no modifications are required to 
terminal software or line speeds, 
and you've got a system that 
fits directly into almost any net­
work and gives you tremendous 
applications flexibility. 

For example, in addition to 
working with 4200s at both ends, 
the system can work directly into a 
computer front-end with modified 
software. The modification costs 
are more than justified by the 
savings realized in computer 

DOMESTIC SALES and SERVICE CENTERS: Los Gatos, CA, 408/356-6136. TWX 910-597-5390. Irvine, CA, 
714/851-1057. Fort Worth, TX, 817/732-1851. TWX 910-893-4036. Oak Brook, IL, 312/325-8171. 

TWX 910-651-2141. Piscataway, NJ. 201/981-0650. TWX 710-997-9671. Atlanta, GA, 404/394-3730. 
TWX 810-757-0133. GOVERNMENT SALES: Wilmington, DE, 302/654-2611. TWX 510-666-2099. 

INTERNATIONAL SALES: Direct all inquiries other than Europe to Company Headquarters. 
EUROPEAN OFFICE: Rosenheimerstrasse 34. 8000 Munich. West Germany. Phone: 089 483400. TLX: 523915. 

REPRESENTATIVE OFFICES WORLDWIDE. 

© 1980 Halcyon 
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ports and far-end demultiplexing 
equipment. 

And talk about convenience ... 
the super-compact and com­
pletely portable 4200 offers an 
exceptionally simple man/ 
machine interface-including 
alpha-numeric keyboard and 
display (also usable in the hex 
mode), status indicators and 
microprocessor-controlled 
sequencing. 

When you add it all up, the 4200 
is the most well-developed com­
munications processing system 
available today. Because it's from 
Halcyon-the leader in data 
communications test equipment. 
Call or write for full details. 

N 
1 Halcyon Plaza 
2121 Zanker Road 
San Jose. California 95131 
(408) 293-9970 
TWX 910-338-0562 

A Torotel Company 



~J\ very versatile 
co uter."· 

Dean A. Banz, Manager, Infonnation Services, 
Burr-Brown Research, Tucson, Arizona 

Versatility. 
"Burr-Brown develops, manufactures, 

and markets a broad line of high-performance 
electronic components and systems. 

"We wanted a computer that could be 
used efficiently by many departments and 
realized that a batch system 
couldn't handle the job. 
We nel~ded a very versatile com­
puter. One that could bring 
large system capability to 
the different people who 
needed it. 

"We chose the interac­
tive DECSYSTEM-2040. 

"Now we have 25 
terminals at various 
locations-all doing differ­
ent jobs, all at the same time. 
We run applications like 
Materials Requirement 

Planning, Customer Order Entry, Inventory 
Control, Product Design, Cost Accounting, 
P~oll, and Statistics. The 2040 handles 
all our requirements for both batch and 
interactive processing, and several different 
languages. 

"The versatility of the DECSYSTEM-2040 
has contributed greatly to the growth of 
our business." 

Expandibility. 
"We provide computer services to our 

Research Center for use in engineering and 
scientific analysis as well as information 
processing related to cancer and solar 
energy research. 

''Because service bureau computer time 
became too expensive we decided to install 
our own in-house system, a 
DECSYSTEM-2040. 

"We started out with eight terminals, but 
when we found out how productive the sys­
tem was, we began expanding. Today, we 
have 45 terminals running simultaneously, 

including one in a vice 
president's home. We've 
even added cache memory 
without any software 
changes. And we still 
haven't reached the 
capacity of the system. 

"By expanding the 
DECSYSTEM-2040, we've 
been able to lower our 
costs by 40-50 % and at the 
same time substantially 
increase our services. " 

Michael Jaskowiak, Manager, 
Franklin Institute Computer Center, 
Philadelphia, Pennsylvania. 



Productivity. 
"The USRA was created by an act of 

Congress in 1973 to reorganize bankrupt rail­

Bill Kelleher, Chief, 
Computer Facility, 
United States Railroad 
Association, 
Washington, D.C. 

roads in the Northeast 
corridor. 

"We were using 
service bureaus, but it 
became so expensive 
that we decided to get 
anin-house computer. 

"We chose the 
DECSYSTEM-2060 
because of its low cost, 
.its interactive capabili­
ties and its excellent. 
implementation of 
APL. We also hoped 

that the interactive, user-oriented operating 
system would improve programmer 
productivity. 

"Our productivity figures are impressive. 
Now we're able to develop and enhance 
software during prime time and run complex 
models overnight that would be too costly to 
run at service bureaus. 

"With the DECSYSTEM-2060, we esti­
mate our return on invesbnent is five to one." 

r-----------------~I 

THE DECSYSTEMS 
The interactive computers 

for the big system jobs. ' 
o Please send your Interactive User Reports 

Brochure. 
o Please have a sales representative contact me. 
Name ________________________ _ 

TItle _____________________ _ 

Company ______________________ _ 

Address ______________________ __ 

City ______________ State ___ _ 

Zip ____ Telephone _____ _ 

Send to: Digital Equipment Corporation, 
MR1-1/M55,200 ForestSt., Marlboro,MA01752. 
Tel. 617-481-9511, Ext. 6885. A-4-0 L __________________ ~ 
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For semiconductor manufacturers, the game is 
keeping production yields competitive. 

THE SEMICONDUCTOR 
INDUSTRY: 
ANOVERVIEW 
by M~chael B. French 
What is the nature of the $6 billion U. S. semi­
conductor industry? Will it continue to create 
new markets to fuel its 20% annual growth 
rate? Will it experience a shakeout of margin­
al suppliers? And, the more recent question, 
will the independent firms be acquired by 
larger, often foreign, corporations? 

The current dominant concern of 
semiconductor executives is how to finance 
growth. The industry has become more capi­
tal intensive· and simultaneously less attrac­
tive as an investment opportunity. Capital 
expenditures as a percent of sales averaged 
10% in 1975, are expected to be 16% in 1980, 
and may reach 20% by 1985, according to the 
investment firm of Morgan Stanley. Accord­
ing to· a recent study by Merrill Lynch, 
Pierce, Fenner & Smith, pretax profit mar­
gins for semiconductor firms have declined 
an average of 18%, while return on equity slid 
31 % since 1975. After problems of capital 
formation and investment are the concerns 
about unequal competition with Japanese 
firms and the critical shortage of people. 

The U. S. semiconductor industry is 
defined by the Semiconductor Industry As­
sociation which represents most U.S. mer­
chant and captive suppliers. The SIA reports a 
$4.1 billion 1979 market for I.C.S and dis­
cretes from U.S. suppliers excluding the 
internal shipments of IBM, Western Electric, 
and General Motors. The Diebold Group has 
developed an 110 chart of this market that esti­
mates captive suppliers and import/export 
balances. Fig. 1 shows the complete $6.9 bil­
lion industry for 1979. Fig. 2 forecasts the 
growth and changes in this industry through 
1984 when the U.S. market is expected to 
reach $13.7 billion. Estimates of captive sup­
plier volumes are included because supposed­
ly captive oems may suddenly purchase large 
quantities on the open market. For example, 
since 1978 IBM has purchased an estimated 20 
million 16K RAMS and EPROMS, significantly 
contributing to the scarcity of these parts. 
Likewise, certain systems firms that now pur­
chase on the open market will increasingly 
rely on their own semiconductor operations to 
safeguard supply and proprietary designs-
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for example DEC, Data General, and HP. By 
examining the total market interesting 
characteristics can be seen. 
• Since 1973, U.S. semiconductor shipments 
have grown at an annual dollar rate of over 
15% with individual device prices dropping 
annually by 20%-30%. The fastest growing 
product is MOS memories. From 1974 to 
1984, a 100% annual growth rate is expected 
in the number of bits (storage capacity) of all 
the MOS memories shipped. 
• The U.S. merchant market is made up of 
two types of manufacturers. First, there are 
the independent semiconductor firms that 
. were founded probably less than a dozen 
years ago by entrepreneurs to make specific 
devices. Several ofthese firms have had spec­
tacular growth rates but now show mediocre 
profits and have trouble financing future 
growth. The second type of semiconductor is 
now a division of a vertically integrated tech­
nology based firm, with its actual sales and 
earnings figures hidden. TI, Motorola, and 
RCA are the best examples. Over the years, all 
these semiconductor divisions oflarger firms 
have needed infusions of corporate cash. And 
all have the dual role of achieving manage­
ment commitment and synergy with the par­
ent firm and success in the open market. 
• Imports, principally from Japan, constitute 
a significant portion of the U. S. domestic 
market. The U.S. semiconductor industry 
shows a net negative trade balance with Japan 
of over $200 million in 1979. Japanese firms 
have entered markets where U.S. firms have 
first created customer demand and have then 
been unable to fulfill it-for example, 16K 
RAMS. The growing concern is over Japanese 
governmental policies that support and fi­
nance corporate growth and capital reinvest­
ment. U . S. firms feel they confront an 
indifferent government, overzealous regula­
tors, and a lack of investment inducements. 
• "Learning curve pricing," so strongly fol­
lowed by this industry, is now causing major 
problems. Traditionally, radical price cuts 
have stimulated new markets and volume-re­
lated reductions in manufacturing costs. 
Thus, by lowering the prices, vendors sold 
much more and ultimately made higher real 
profits. However, as the industry becomes 

more capital intensive, firms wi~h low profit 
margins are unable to internally generate 
funds needed for growth. The cost of new 
production and test equipment is rising faster 
than profits even for the industry's leaders. 
George Heilmeier, vice president of R&D for 
Texas Instruments, recently observed that a 
complete new manufacturing line costs up to 
$40 million and that TI would have to be in­
creasingly selective about new markets. 
Meanwhile, Motorola is reducing the number 
of different logic families it can profitably 
produce. Industry leaders have warned that 
unless firms are able to improve their profit 
margins, very few of them will be able to af­
ford the development and capital equipment 
cost to produce state-of-the-art VLSI circuits. 
• As shown in Fig. 3, microprocessors and 
memory chips are taking market shares away 
from MSI and linear circuits. As the hardware 
features and accumulated software bases 
grow each year, general purpose micro­
processors or ~ingle chip microcomputers be­
come the preferred choice over custom LSI 

circuits for an increasing percentage of appli­
cations. (GM and Ford Motor Co. both chose 
microprocessors for million unit applications 
as more cost effective than custom LSI cir­
cuits.) In dp and communications applica­
tions requiring high speed custom ECL 

products-for example, to compete with 
IBM'S 4300 machines-programmable logic 
arrays (customizable gate arrays)' answer the 
need for' 'custom" circuits. Industry leaders 
have been saying that skilled people are their 
scarcest resource. Custom designs are labor 
intensive and require ever more design and 
test time as their complexity increases. Thus 
programmable devices, such as microproces­
sors and gate arrays, are becoming increas- ~ 
ingly attractive. 8 
• Intel is now the only major semiconductor -l 

firm that has not significantly diversified or 6 
been acquired as part of a larger firm's diver- a: 
sification plan. Within the last year, the ~ 
United Technologies and Schlumberger pur- z 
chases of Fairchild and Mostek added to the 3 
list of firms with outside ownership. Thesig- Ci 
nificance of this is that virtually all of the ~ 
semiconductor entrepreneurs who founded :3 
firms to produce integrated circuits have been -l 





obliged to sell their companies to finance 
necessary growth. The usual corporate means 
of raising funds, through public stock offer­
ings or internal profits, were not adequate. 
For all its innovation and growth, the indus­
try's cash generative levels are not sufficient 
to pay for its next generation developments, 
particularly considering the risks involved. 
- It is still possible for energetic new firms 
such as Standard Microsystems and Supertex 
to profitably achieve better than $10 million 
annual safes. But virtually all semiconductor 
firms with above $25 million annual. sales 
have had to sell equity in the firm to finance 
necessary growth.' Foreign investors have ac­
quired all or' a significant part of 19 U. S. 
semiconductor firms for a total of $584 mil­
lion in the last decade (Table I). 
-While most industry attention, especially 
concerning LSI devices, focuses on the estab­
lished industry leaders, innovative small 
firms continue to be born and sometiIJ.les 
prosper. Often smaller firms begin by selling 
custom integrated circuits or doing contract 
design engineering until they can afford to 
produce and market their own devices. Firms 
like Monosil, Silicon Systems, Microcircuits 
Engineering, Inc. and Supertex prove that it 
is still possible to raise capital and start up a 
new, high technology company. Supertex 
and Standard Microsystems Corp. (with its 
29% after tax profits on sales in fiscal 1979) 
demonstrate that it is still possible for innova­
tiv~ small firms to profitably compete. 
- Solid technical progress continut!s in dis­
crete semiconductors, ensuring manufactur­
ers continued profitable growth. The well­
publicized $100 million market for micro­
processors in U.S. automobiles in 1980 also 
creates a larger market for discrete semicon­
ductors, displays, sensors, and power transis­
tors. Firms such as Siliconix, Unitrode and 
G.I. 's Optoelectronics Division see a secure 
future in putting one semiconductor device­
not 100 ,000-in each package. Each of these 
firms is prospering in a specialized niche in 
the broad range of discrete products. In fact, a 
quiet revolution may be occurring in transis­
tor technology, comparable to the phasing out 
of germanium devices 15 years ago. Field ef­
fect, MOS or VMOS power transistors are set­
ting new efficiency and high frequency 
standards over conventional silicon bipolar 
transistors. At the December 1979 Interna­
tional Electron Devices Meeting, six firms re­
ported on advances in field effect transistors, 
one firm reported new work on bipolars. 
- A new programmable LSI device is emerg­
ing which will challenge microprocessors, 
especially in high speed cpu applications. 
Logic gate arrays, made with low power TIL 
. Schottky or EeL circuits, are roughly 10 times 
faster than microprocessors. Where less than 
100,000 of each circuit type is required (Fig. 
4), procurement costs for logic gate arrays are 
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FIG. 1 
1979 U.S. SEMICONDUCTOR INDUSTRY 

SUPPLIERS MARKET 

INPUT $6.9 BILLION . OUTFLOW $6.9 BILLION' 

Note: Merchant suppliers sell to oem market; 
captive suppliers sell in-house, e.g., IBM, GM, AT&T. 

Source: Diebold Group, McGraw-Hili 

FIG. 2 
1984 U.S. SEMICONDUCTOR INDUSTRY 

SUPPLIERS 
INPUT $13.7 BILLION 

significantly below those for custom LSI (and 
are usually) available in six months, instead 
of the one or two years needed for custom LSI 

designs. Originally pioneered by IBM as mas­
terslice arrays, bipolar logic gate arrays are 
now manufactured by Motorola, Fairchild, 
National Semiconductor, TRW, Texas Instru­
ments, and Toshiba. State-of-the-art prod­
ucts, such as the Fairchild F300, contain 
approximately 2,000 uncommitted gates with 
,switching times as low as 500 picoseconds 
(0.0005 microseconds). 

YIELD 
SETS 
COST 

The principal cost determi­
nant for semiconductors is 
yield. Depending on pro­
cess complexity , a manu­

facturer will put between $30 and $90 of 
direct cost into producting each 3" wafer, 
comparably more for the newer 4" wafers. 
For complex LSI circuits a probe yield of 15-
20 devices per wafer may be acceptable, 
while for TIL gates, yields of several hundred 

MARKETS 
OUTFLOW $13.7 BILLION 

Source: Diebold Group 

devices are routine. As complexity-mea­
sured in chip size and number of processing 
steps-goes up, so does the yield uncertainty. 
One day yields are good; the next day yields 
are disastrous. Each manufacturer hopes to 
sell devices at a price sufficient to generate a 
target revenue per wafer to order to cover 
costs, profit ~argin, and yield uncertainties. 
Unlike the systems business, immediate sales 
are usually assured; present demand for most 
semiconductors exceeds supply. Thus, for ~ 
the semiconductor manufacturer the game is (§ 
keeping production yields competitive. 0 

Some vendors, notably Intel, choose ~ 
to . do . this by concentrating on premium- ~ 
priced state-of-the-art devices with numeri- I 
cally low yields, but ahead of the competi- ~ 
tion. Others, like Mostek and AMD, often b 
strategically choose devices with high yields >­
and established markets. Their profits come ~ 
from meeting a competitive price with yields b: 
that generate the company's targeted rev~nue ~ 
per wafer. Thus, selling $40 EPRO~S or 80¢ 0 



FIG. 3 
U.S. INTEGRATED CIRCUIT MARKET DISTRIBUTION 
1978 TO 1984 

CUSTOM 

MICROPROCESSORS 

Source: Diebold Group 

TABLE I 
AC~UISITIONS OF U.S. SEMICONDUCTOR FIRMS 

EST. 1979 I.C. 
U.S. FIRM SALES AFFILIATION 

1. TI $680 div. of TI Inc. 
2.· Motorola 425 div. of Motorola Inc. 
3. Intel 400 
4. National Semiconductor 320 
5. Fairchild 305 acquired by Schlumberger 
6. Signetics 250 acquired by N. V. Philips 
7. Advanced Micro Devices 160 owned by Siemens 
8. MOSTEK 155 acquired by United 

Technologies 
9. RCA 145 div. of RCA 

10. Harris 100 div.of Harris Corp~ 
11 . American Microsystems 95 acquired by Robert Bosch 

GmbH 
12. Rockwell Semi 85 div. of Rockwell International 
13. General Instrument 80 div. of G.!. Inc. 
14.lntersil 75 acquired by Northern 

Telecom 
15.Synertek 50 acquired by Honeywe" 
16; Analog Devices ,40 acquired by Standard Oil 
.17. Monolithic Memories 35 acquired by Northern 

Telecom 
18. Siliconix 30 acquired by Lucas Industries 
19. Solid State SCientific 22 acquired by Adolf Schindling 
20. Zilog. 15 acquired by Exxon 

Sources: SIA, N.Y. Times 

TIL gates can both be profitable, provided 
management has selected products where 
yields and the prevailing sales price generate 
sufficient revenue per wafer. 

Traditionally, as firms learned how to 
improve their yields, industry leaders-TI, 
Motorola, or Intel--drove down unit prices 
and hugely increased available market sizes. 
In memories, as the state-of-the-art in RAMS, 
ROMS and EPROMS went from 4k to 64k, mar­
kets mushroomed-but because of falling 
prices, actual net profits as a percentage of 
sales shrank. 

This strict adherence to learning curve 
pricing created product demand while in the 
long run making it unprofitable for firms to 
maintain production. For sound business rea­
sons, TI, National Semiconductor, and Intel 
are now cutting back on 4K MaS RAM produc­
tion in spite of strong user demand and 16-
week lead times. 

In 1979, NCR and Data General both 
reported reduced corporate earnings due to 
the inability to obtain LSI semiconductors 
critical to their systems.ln the fourth quarter 
of 1979 Data: General reported the first loss in 
its history, primarily due to 16K RAM short­
ages. In late 1979 National Semiconductor 
and Intel were quietly buying 4K RAMs from 
Japanese firms to supply to their U.S. cus­
tomers, and diverting their own production 
resources to leading-edge products with bet­
ter profit margins. Overseas suppliers were 
supplying roughly 35% of the domestic RAM . 
market because U. S. firms could not meet 
demand. 

At the same time, in the highly vola­
tile consumer market, manufacturers sold 
$500 million in electronic toys and games in 
1979 but believe they could have sold $700 
million if the ROMS and single chip micro­
processors had been available. 

WHAT DO 
WE DO 
WITH LSI? 

Industry leaders, such as 
William Davidow, micro­
computer vice president at 
Intel, have claimed that 

LSI, and the new VLSI technology, has 
progressed so rapidly that it will soon outstrip 
the user's ability to fully 1:ltilize its real power. 
We have this extremely powerful tool, now 
what do we do with it? Potentially enormous 
markets in consumer communications and 
automotive applications will emerge when 
LSI designers and the oems learn what these 
markets need. 

The real problem is twofold. In the 
past, new semiconductor technologies large­
ly shaped and created new industries. For 
example, the growth in the dp and telecom­
munications industries has largely been a 
function of emerging MSI and LSI. If you 
doubt this, remember 8K-word core memo­
ries and assembly language programming as 
the norm for minicomputer systems. At this 
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The principal concern of the SIA is loss of 
technological leadership and market share to 
Japanese competition. 

FIG. 4 

mome~t, semiconductor microprocessor 
technology has temporarily surpassed the 
new market identification and product devel­
opment skills of the projected major markets. 
Thus, novelty consumer products and games 
such as language translators, handheld 
games, and electronic toys have a dispropor­
tionate share of the applications, until the 
more slowly developing markets (automobile 
and communication applications) mature. 

RELATIVE UNIT COST 

These first consumer applications are 
projects where a limited amount of software 
and system development support, often sup­
plied by. the semiconductor maker, is all 
that's required to sell alot of silicon. For 
example, TI has sold over 7 million 4-bit 
microcomputers forthe "Simon" game with 
a one-time software development. Automo­
tive and communications applications now in 
development require three or four years for 
hardware, software, and system develop­
ment. 

The second part of the problem in­
volves product and market identification on 
the part of LSI vendors. The need is for prod­
ucts that improve functionality. Lower cost· 
ROM and RAM storage allows the use of higher 
level languages and especially structured lan­
guages for microprocessors; this optimizes 
the use of software and applications develop­
ment resources. The hardware, especially 
memory, is used less optimally so that the 
complete system and system development 
costs can be minimized. Other areas where 
functionality will be the key to new product 
successes are special-purpose controllers for 
communications or peripheral device control. 
In each of these examples, the LSI or VLSI chip 
provides a complete fu~ction and eliminates 
repetitive design time. 

FINANCE 
PROBLEM 
ACUTE 

John Weety, senior vp at 
Motorola Semiconductor 
Products, said recently, 
"One of our great 

strengths in the past has been a Willingness to 
forego a great killing for a stake in the future. 
A lot of people now say that we have to stop 
that because industry has become so capital 
intensive we're having a tough time financing 
our own growth. We have to increase our 
margins to finance the growth. . . If industry 
goes too far in increasing ROI we will no long­
er be a vital force in the marketplace." 

As 1979 closed, both TI and Motorola 
acknowledged that even with their massive 
capital equipment investment programs, they 
needed to be more selective in introducing 
new products. If the two largest semiconduc­
tor vendors (estimated 1979I.c. sales: TI, 

$655 million, Motorola, $417 million) are 
cautious about financing new growth, what 
about the rest of the industry? 

William Kauffman of Intel says the 
cost of an I.C. wafer fabrication module went 
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from $2 million to $10 million since 1975 and 
will quintuple again by 1985. With the prime 
interest rate around 19% and profit margins 
historically low in the semiconductor indus­
try, the problem of how to finance the needed 
growth becomes acute. 

It is probable, according to Jerry 
Sanders, president of Advanced Micro De­
vices, that the present acute parts shortage 
coupled with the high cost of new product 
developments will finally slow down the cut­
throat price cutting and "I.c. makers will 
finally make a lot of money." The effect 
would allow firms a better chance of financ­
ing their own growth by achieving more prof­
itable and more stable operating margins 
between yields and costs instead of financing 
growth by selling ownership of the firm to an 
outside corporation from an industry with 
better cash flow. 

The effects of a decrease in learning 
curve pricing on specific products are to pro­
long the product life cycles of mature LSI de­
vices that might otherwise become obsolete 
by the falling prices of newer devices. For in­
stance, 4K dynamic RAMS, lK static RAMS 
and 16K ROMS are all products in the declin­
ing portion of their product life cycle . Yet by 
not obsoleting these mature parts immediate­
ly, firms can enjoy high profit levels and pre­
pare for the next round of more expensive 
equipment purchases. For the semiconductor 
user these devices have become commodity 

products; the user hopes to enjoy the benefits 
of his own learning experience and have an 
assured supply to put into products. 

Ironically, it is Nippon Electric adver­
tising the availability of 4K dynamic RAMS 
through 1981 while Intel and TI cut produc­
tion. In 1978, C. Lester Hogan, technical 
adviser to the president, Fairchild Camera & 
Instruments, said ifthe industry didn't change 
its pricing policies only a handful of American 
I.C. manufacturers could afford to continue. 
According to Charles Harwood, president of 
Intel, the industry is maturing. "There is less a 
view of grabbing market or position with price 
and more a view of establishing a market or 
position with good products. " 

NEED FOR 
TRAINED 
PEOPLE 

A shared concern among 
semiconductor executives 
in the U.S. and in Japan is 
the critical need for trained 

people. Personnel ads on TV and trailed be­
hind airplanes in Silicon Valley focus atten­
tion on shortages of design and process 
engineers. But people problems affect all 
levels of personnel and corporate planning. 
After years of developing very labor-inten- -
sive assembly plants in the Far East semicon­
ductor firms are now hedging bets by 
investing in automated wire bonders and die 
attach equipment for domestic expansion. 

An effect of design personnel short­
ages is seen in the growing use of CAD and 



Are your experimental runs 
running up your costs? 
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Optimizing a production line is a trial and error 

process. Unfortunately, trial and error takes time 
and costs money. 

But now we have found a way to cut down on 
the number of experimental runs. 

and projections. From either production data or 
experimental data, PCAP analyzes the variables and 
indicates how to run a production line. It can help 
bring production closer to optimization with much 
less experimentation. 

It's a new software package- PCAP, the Process 
Characterization and Analysis Package-developed 
by Western Electric for its own use. 

PCAP is available under license from Western 
Electric. If you can use PCAP "as is:' without main­
tenance or support, just send in the coupon below 

PCAPhas 
already proved itself 
in dozens of Western 
Electric production 
lines and is written 
to be portable so that 
it can be used on 
various computers. 

PCAP does 
statistical analysis 

r--------------------~ I To: Bell System Software DAT-IO I 
I P.O. Box 25000, Greensboro, N.C. 27420 I 
I Please send me more information about Bell System software packages. I 
I 0 PCAP 0 Other Bell System software packages. I 
I Name I 
I Title Company I 
I Address I 
I City State Zip I 
I Telephone I Hardware I 

~--------------------~ 
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to find out how to 
make PCAP work for 
you. Or write to 
Larry Lower, Patent 
Licensing Manager, 
Western Electric, 
P.O. Box 25000, 
Greensboro, North 
Carolina 27420, or call 
him at (919) 697-2078. 



With the prime interest rate around 19 and profit 
margins historically low, the problem of how to 
finance needed growth becomes acute. 

semicustom logic gate arrays to speed up de­
sign and increase productivity. The two new 
major markets for semiconductors (automo­
tive & communications) may stimulate the 
need for more trained personnel in a different 
way. Those applications require millions of 
low-cost devices with reliability levels nor­
mally associated with premium-priced mili­
tary devices. The Bell System expects that its 

equipment will operate for at least 25 years. 
This level of reliability must be built into 
every device-automated testers are me­
diocre at spotting latent failures. Achieving 
this reliability at low cost will require imagi­
native personnel and strong training policies. 

The principal concern of the Semi­
conductor Industry Association is loss of 
technological leadership and market share to 

When it comes to companies ... 

cOlDpanies come to Cyborg. 
And at present, more than 4,000 companies 
have come to Cyborg for its one-of-a·kind 
payroll/personnel system ... for some 
4,000,000 employees. 

We picked a few areas to highlight above, but 
as you can imagine, virtually every type of 
business and industry: municipality and village 
... organizations of all kinds have come to 
Cyborg for our system's efficient, speedy 
general payroll and personnel handling 
capabilities. 

For example, the Cyborg System handles more 
than 300 types of earnings per employee with 
job related rates and special taxations. Hourly, 
salaried, weekly, bi-weekly, semi-monthly, 
monthly ... any user-defined frequency 
required. 

The system is designed for large corporations: 
mUlti-company firms: multi-location firms and 
service bureau organizations. Handles taxes 
on a federal basis, for all 50 states and 
thousands of counties and cities ... and 
Canadian taxes for Federal, CPP, QPP, UIC 
and provincials. 

In addition, the Cyborg System keeps current, 
monthly, quarterly and year-to-date figures on 
all employees in all locations, plants or locales. 

Why not look into the Cyborg Payroll/Personnel 
System for your needs. Available online or in a 
batch environment. Call us today, or drop a 
line. Join the successful companies who're 
joining Cyborg. 

(]y~vPg Systsms, lilC. 
When it comes to people ... people come to Cyborg. 
21st Floor/2 North Riverside Plaza/Chicago, IL 60606/(312) 454·1865/ln Canada (613) 938·7431 

2091 Business Center Drive!lrvine, California 92715 (714) 955·0870 

CIRCLE 101 ON READER CARD 

170 DATAMATION 

Jananese competition. A recent report of the 
U.S. Senate's International Trade Commis­
sion verifies that the U.S. is gradually losing 
market share and technological leadership 
due to lower productivity and underinvest­
ment in U. S. firms since the 1974 recession. 
Top executives from Intel, Fairchild, Nation­
al Semiconductor. Signetics, AMD, and Preci­
sion Monolithics journeyed to Washington in 
May and November to urge Congress to 
recognize unfair Japanese competitive prac­
tices and to take steps to stimulate high tech­
nology companies. While Japan has a well­
coordinated $250 million program to develop 
the next generation of semiconductors for the 
computers of the 1980s, the U. S. VHSIC (Very 
High Speed Integrated Circuits) development 
program has not yet awarded its first million­
dollar study contract. 

The debate over Japanese competition 
involves many issues; two-tier pricing, the 
relative ease of market entry in the U. S. and 
Japan, investment and tax incentive policies 
in the U.S. and Japan, government support of 
innovation, etc. U.S. semiconductor execu­
tives fear they are losing technological lead­
ership. If the U.S. is to continue to set the 
standards in information processing, com­
munications and consumer products, these 
industries will need the most advanced semi­
conductors, not the second best. 

SIA offices are requesting a variety of 
investment and capital formation incentive 
programs: tax credits for research. and faster 
depreciation schedules to stimulate new 
equipment purchases, and patent and antitrust 
protection for joint industrial-university re­
search programs. The concern is to improve 
the overall return on investment-this will at­
tract the funds to maintain productivity and 
innovation, and create chips that will be the 
catalysts for the electronics industry in the 
coming decade. ~ 

MICHAEL B. FRENCH 
Mr. French is a 
senior consultant 
with the business 
planning division 
of The Diebold 
Group. Prior to this 
he was a 
marketing 
manager for 

General Instrument Semiconductor. 
He holds two patents, for circuit 
design and for DC motors. His 
current interest is the environment 
for high technology companies in 
the 1980s. He has a BA degree and 
a BS degree from Brown Univ. and 
an MS in management science from 
C.W. Post. 
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.. Announcing 
the broadest range of IBM· 

compatible computers. 
National Semiconductor, our parent ' 

company, has been a manufacturer of ~,' 
program-compatible computers for over 
five years. . 

In fact, National has produced more 
compatible computers than anyone 
else. Now, with the formation of National 
Advanced Systems, we are a formidable 

'. force in the IBM-compatible field. 
With the recent announcement of 

new memb,ers to our proven Advanced 
. Systems (AS) prqduct family, we now 
~ offer the broadest range of compatible 
, '~ computers on the market today. Com-
· puters that use a microcode-based design 

. to insure compatibility with current IBM 
; products and future enhancements. 

National Advanced Systems, through 
the AS product family, now offers the 
~user significant advantages in terms of 
:.price, performance, reliability, and financ- I . 

)ng alternatives .. We feature the finest, 
::post-installation seNice. and support in 
}the entire industry. We have a complete 
,~Iine of products and services that the 
/.user can grow with, offering long-term, 
',unparalleled business solutions for your 
_<information processing needs. 

The AS/3000 Series. 
Sometimes less really is more. 
Our'AS/3000 is a medium-scale, 

highly reliable computer series that offers 
· a performance range equal to an IBM 
4341 on the low end, anda 370/158-3 
on the high end. . 

The AS/3000 is field-upgradable and 
supports all current and past popular 
releases of IBM operating systems. Rexible 

. software support programs provide the 
AS/3000 user with the ability to tailor 
software support to meet specific needs. 

In addition to purchase and long-
term lease options, the AS/3000 may also 
be obtained through several highly com­
petitive operating leases of variable length. ' 
The AS/5000. High technology~ low cost. 
. Offering superior performance and 

· reliability at a lower price, our AS/5000 . 
" is th~ sensible alternative to the IBM 3031. 

Through the use of advanced inte­
grated 'circuit technology, the number of 

, components, pins and connections in the 
AS/5000 is substantially less than used 
by IBM. The AS/5000 is also lighter, takes 
up less floorspace, and uses about 50% 

. less power than its IBM counterpart. 
What this means is dependability 

greater than anyone else can offer. With 
technology that is unsurpassed byany­
thing in its class. 

The AS/7000 Series. 
~ependability you can count on. 
pependability is synonomous 

with our AS/7000 Series, the true price/ 
performance alternative to the middle 
and upper end of IBM's 303X series. 
Incre'ased dependability results from the 
most recent manufacturing advances 
and the latest proven technology. That 
technology plus rigorous testing combine 
to deliVer the highest degree of reliabil-
ity possible. 

.The AS/7000 Series is composed 
of three field-upgradable models. The 
AS/7000N can be upgraded to the 

, AS/7000, which can in turn be upgraded 
to the AS/7000DPC, offering significant 
"in-place" growth capacity and thereby 
protecting your investment. 

And there's no waiting. 
Our Advanced Systems are available 

now. All ourdeliveries are on schedule. So 
you can receive shipment of your com­
puterwhen you want it- and need it. 

If all this sounds interesting to you, 
write to us at National Advanced Systems. 
We'll be happy to give you all the informa­
tion you need on our Advanced Systems. 

The compatible computer line from 
the Compatible Computer Company. . 

~National . 
~ Advanced Systems 
The Compatible Computer Company 

3145 PRiter Drive, Palo Alto, CA 94304, (415) 856-5000 
Notional Advanced Systems is a subsidiary of Notional Semiconductor, 

CIRCLE 103 ON READER CARD 



----------------....-



A shocking story about the relationship between 
a PH man and a data processing manager. 

by Marvin Grosswirlh 
The following is a transcript of the testimony 
given by Harry D. Mandrill at the Coroner's 
Inquest on I April 1988: 
My name is Harry Mandrill. I am president 
and sole stockholder of a public relations 
company in New York City. And frankly, I 
don't understand what this fuss is all about. I 
mean, I'm sorry Felicity's dead, and all that, 
but she really brought it on herself, didn't 
she? I mean, it isn't as if anyone did it to her, 
although, God knows, she certainly had it 
coming. 

What? All right, all right, I'll "stick 
to the facts." Where do you want me to 
begin? I first met Felicity when we were both 
employed by an advertising agency. I headed 
up the public relations division and she was 
the data processing manager. We got to talk­
ing one day in the company cafeteria and we 
complained to each other that we were both 
stuck in dead-end jobs. In many ad agencies, 
the PR division is often there just as an accom­
modation. As for the data processing, it was a 
number-crunching operation, churning out 
statistics to justify the megabucks they were 
billing the clients. 

I was really into PR and Felicity had 
this big thing for computers. It occurred to us 
-actually, I think it occurred to me-that 
maybe we could combine our talents and 
establish our own PR agency. We'd have an 
operation unique to the business: a complete­
ly computerized public relations firm. Well, 
it didn't take long for fantasy to become real­
ity, and there we were, in our own small but 
tastefully appointed Madison Avenue suite, 
complete with a back room filled with elec­
tronic machinery. 

What? Money? Oh, that was no prob­
lem.· We leased most of the hardware, 
confident in the know ledge that in a matter of 
months it would all be supplanted by new 
product lines and we'd be able to buy the rent­
ed equipment from the iessors fora song. At 
least that was what Felicity claimed. I never 
got into that area; she was the expert and she, 
handled it, just as I was the PR expert and I 
handled that aspect of the business. At first. It 
wasn't until our business really got going that 
she . . . but I'm getting ahead of myself. 

The name? We decided to keep it sim­
pie. ,We called our· company Schreck and 
Mandrill. The basic concept behind our 
operation was also simple. 

, Felicity develqped a system in which 
we stored certain information in our data 
base: stock PR phrases, like "a major break­
through" and "earnings for the first quarter 
exceeded . . . " and "before forming his 
own company he was a marketing executive 
for Singer office machin~s. " 

We also input certain stock PR ap­
proaches: press release mailings, press con-

ferences with and without cold cuts, morning 
tv talk shows in cities with popUlations of 
under 50,ODO-you know, all the tried and 
proven techniques of your classic public rela­
tions campaign. 

Then', all we had,to do was key in the 
client's product or service and how much they 
were willing to spend, and in minutes that 
computer in the back room ground out a com­
plete PR campaign. We didn't need any ac­
count executives, or copywriters, or anybody 
but ourselves and a few clerks. The best part 
of it was that if the campaign went sour, we 
didn't have to take the rap. 

Our clients all knew how efficient our 
computer was. When a PR effort failed to pro­
duce results, we simply told the client he had 
a lousy product. Of course, our consulting 
services were available in such cases. We 
were making money faster than we could 
count it. Fortunately, we didn't have to count 
it; the computer did. 

The trouble started when Felicity had 
operations rurining so smoothly she had time 
to wander out of the compu~er room and into 
my office. She began poking into the creative 
end of the business, despite my constant at­
tempts, to dissuade her. When my message 
finally started getting through, her initial 
defensiveness and resentment were rapidly 
transformed into naked hostility. I should 
have known there was trouble brewing when 
she locked herself in the computer room for 
three weeks, after which, looking like the pa­
tron saint of anorexia nervosa , she reeled into 
my office anddumped an enormous printout 
on my desk. "Have a look at that, turkey, " 
she gasped. "Dp people aren't creative, huh? 
What does that look like--chopped liver?" 

I had to admit that it was good­
damned good. She had developed a transla­
tion program capable of converting a PR cam­
paign from just about any language into any 
other language-English to French, Russian 
to Italian, Mandarin to Bantu ... it was 
sensational. But in the end, she proved that I 
was right. She had included a translation be­
tween Arabic and Japanese, and anyone with 
even a shred of creativity would have known 
that that's the sort of thing that causes nervous 
reactions in Washington. s;: 

Anyway, I told her we'd use the pro- CI 

gram-minus the J apanese/ Arabic capability ~ 
-and we started soliciting foreign clients. u. 
That's when I first discovered that she was ~ 
out to get me. « 

I 
c 
a: 

The first few presentations were fine 
and we signed up foreign accounts in droves. 
But one day, in the middle of a presentation to ~ 
a group of executives from Polynesian Poly- 2 
technics, the delegation, which was reading a ~ 
translation on this wall-sized crt in our con- ri 
ference room, blanched, got up, and without 
a word, stalked out. I couldn't figure it out 
and decided it was some exotic custom with 
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She had developed a translation program capable of 
converting a PH campaign from just about any 
language into any other language. 

which I was unfamiliar. About a week later, a 
group from the Andorra Development Corp. ' 
did the same~xcept that one of them spat on 
my shoe on his way out. Around the fourth or 
fifth time, I began to smell a rat, so I called in 
a friend of mine who speaks Urdu, and I ran 
the presentation for him. When we got to the 
part here the delegation had stormed out, my 
friend became apoplectic. "How could you 
say such a thing to me?" he demanded, tears 
welling up in his eyes. "Why, you never even 
met my mother." 

Well, I won't bore you with the rest 'of 
the details. Felicity had inserted some of the 
worst insults and obscenities imaginable in 
those translations. I was losing not only 
clients, but my reputation as a PR genius as 
well. Naturally, I scrapped the translator pro­
gram and decided to keep an eye on Felicity. 

The next thing I discovered was that 
she was intercepting my electronic mail. 
Actually, "discovered" doesn't describe it 
because she wasn't exactly trying to keep it a 
secret. I walked' into my office one Monday 
morning and found a sheaf of paper on my 
desk: printouts of some of my personal elec­
tronic correspondence ... well, anyway, all 
I can say is thank Heaven for paper shredders. 
That happened a few times until I had no 
choice but to drastically curtail certain social 
activities. 

Then Felicity started screwing around 
with my EFfS account-unbeknownst to me" 
of course. Weird books and records arrived in 
the mail; someone was ordering this garbage 
in my name" someone with access to my EFfS 
payment authorization number. It was no 

trouble putting two and two together and 
coming up with Felicity. What do I mean by 
weird? Well, did you ever hear of Disco punk: 
Golden Oldies of the Eighties? When you 
play the cassette, it's programmed to bypass 
the volume control on the home entertain­
ment center and it converts the entire electri­
cal system in your house into an enormous 
strobe light that pulses to the beat. Why did I 
play it? I didn't. My kids did. 

Right after that I went into therapy. 
I'll tell you more aboutthat, too ... but later. 

As part of Felicity's campaign to 
drive me off so that she could have the agency 
all to herself, she methodically set about to 
destroy my marriage. She had the ability to 
act like her old self from time to time, delud­
ing me into thinking that she had just gone 
through some sort of temporary phase. Dur­
ing one of those periods, she presented me 
with a cassette that contained the complete 
personal income tax preparation software for 
my home computer. But at that time I hadn't 
realized the extent to which she'd been med­
dling in myEFfs account and that she had 
input data into the program. So when my wife 
and I sat down at the terminal to work on our 
tax return, there, as big as life, in evil green 
letters on the screen, it said, under Deduc­
tions: "Purple Grotto Spa, $1,076.93." I sin­
cerely believe my wife would have bought 
my story that those payments were for physi­
cal therapy if it hadn't been for Felicity's 
birthday present to me a few -weeks later. 

"Just go home and tum on yourtermi­
nal, " she said sweetly, "and dial up this code 
number. It's a surprise." 

"Our fringe benefits are the best in the industry. That's because 
~DATAMATION we don't pay salaries." 
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It sure was. My wife, my in-laws, the 
kids, and I had just finished a small birthday 
celebration when I remembered Felicity's 
gift~ Of course, I should have known better, 
but I'd had a little too much wine, so with 
everyone watching, I turned on the set, keyed 
in the number, and waited. Suddenly, all over 
the living room wall, there was this fantastic­
looking couple, wearing nothing but smiles. 
Felicity'S "gift" was one of those living 
magazines. 

No matter how I tried, I couldn't con­
vince my wife that Felicity had given me this 
"gift" as an act of pure maliciousness. The 
next day, my wife went to see her lawyer. 

It was then that I finally realized my 
entire life was on the line. Clearly, Felicity 
and her damned computers were out to de­
stroy me. I had no 'choice but to fight back 
. . . but in my own way. 

I used the one weapon for which I felt, 
certain she had no defense: creativity. As aPR 
executive with lots of experience, it was easy 
for me. I simply began peppering my conver­
sation with expressions she'd never heard be­
fore. Neither had anybody else, but she didn't 
know that and, typical of her breed, she 
wasn't about to admit her ignorance. What 
kind of expressions? Well, let's see ... 
things like "selective randomization" and 
"limitless parameters" and ' 'differential 
cloning variability"; things like that. Pretty 
soon, I noticed that Felicity was smoking 
again, and biting her nails. 

The next thing I did was to bring Dr. 
Schwindler, my psychoanalyst, into the pic­
ture. Although, strictly speaking, she was al­
ready in the - picture because of the 
teleconferencing. It had long ago occurred to 
me thatthere was only one way Felicity could 
possibly know so much about my private life 
and its attendant problems. She was monitor­
ing my teleconferencing sessions with Dr. 
Schwindler. 'So I began telling Schwindler 
the things I wanted Felicity to hear. I went on 
and on about how technical partners were a 
pathetic pain because they want so desperate­
ly to participate in management and corporate 
policy when all they know is machines. Soon 
Felicity developed a tic. I went on about how 
the machines were becomIng so self-suffi­
cient that after a while, we wouldn't even 
need all those high-priced engineers, design­
ers, and dp managers. Felicity's hands started 
shaking. 

My overt attitude toward Felicity also 
changed. I pretended I wanted to make peace. 
l found excuses to have more conferences 
with her, timing things so that she'd arrive at 
my office just in time to see me typing out a 
press release on myoId Smith-Corona, or 
pasting stamps on envelopes marked "Per­
sonal. " In addition to the tic and the trem­
bling hands, Felicity I acquired a stammer. 
And her hair was graying at a rapid rate. 



North Star Announces -
Double Density x 2· Sides = Quad CapaCity! 
The North star Horizon now delivers quad capacity by using two-sided 
recording on our new mini drives! That's 360,000 bytes per diskette! A four 
drive North Star system accesses over 1.4 megabytes of information on-line! 
Think of the application flexibility that so much information storage can 
give you! 
North Star has quadrupled the disk capaCity of the Horizon computer but 
prices have increased a modest 15 percent. On a dollar per byte basis, 
that's a bargain that is hard to beat! 
The proven North Star disk controller was originally designed to 
accommodate the two-sided drives. North Star DOS and BASIC are 
upgraded to handle the new capacity, yet still run existing programs with . 
little or no change. Of course, single sided diskettes are compatible with the 
new disk system. 

\., 

North Star Horizon OEM Prices 
(includes 32K RAM, one paral­
lel and two serial I/O ports),* 
assembled, burned-in and 
tested: 
Horizon-1-32K-Q $1890 
Horizon-2-32K-Q $2265 
Horizon-1-32K-D $1 8 90 
Horizon-2-32K-D $2265 

*In quantities of 100 or more 

Get both sides now! Call Bernard 
Silverman for more information. 

NorthStar 
North Star Computers, Inc. 
1440 Fourth Street 
Berkeley, CA 94710 
(415) 527-6950 TWX/Telex 910-366-7001 
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How to turn your 
data processing expertise 

into your own business. 
Companies in the 1980s need a higher degree 
of technical competence and sophistication in ' 
their personnel. But locating these talented 
personnel is a difficult, time-consumin,g, often 
impossible task. That's why more companies 
are turning to Dunhill Personnel System for 
all their EDP recruiting needs. 

With over 300 offices in 280 cities through­
out North America, we can locate talented 
people from programmers to systems ana­
lysts to MIS Directors virtually anywhere in 
the world. With your data processing back­
ground,'so can you. 

If you're interested in starting your own 
business and' you have $30K to invest, we 
should talk. About the training and support 
we can give you. And where we are and where 
we can go together. If you're serious about 
turning your data processing knowledge into 
your own business, turn to Dunhill. 

For more Information call our Director 
of Franchising collect at 

(516) 741·5081 

Dunhl-II"The National 
Personnel System 

a subsidiary 01 TWA Canteen Corp 
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Tomorrow-minded 
UNIVAC APPLICATION 

ANALYSTS 
Martin Marietta Aerospace, NASA's Contractor on the Space Shuttle 

External Tank, has immediate openings for Univac Application Analysts. 

Position requires designing and programming a variety of engineering 
and specific programs utilizing ANSICOBOL for application on Univac 

11 XX equipment. 

. 'A'~~~~ ... fi7~-.li1PI"'\ft,, Qualified individuals should possess •• 1' '.~ a BS in Mathematics, Computer . ~' '~p!' Science, or related discipline, and • _~ BiJr,,~ have a minimum of 3 years scientific 
W', ~~ andlor business programming utiliz­
·~~.",.tV ing data base methodology. 
~~ ;.4r'Jr 

We offer competitive starting salaries and fully paid company benefits. 
These opportunities exist at the Michoud Assembly Facility located in 

Suburban East New Orleans. Qualified candidates interested in learning 
more about these opportunities at Martin Marietta ... the tomorrow-minded 
aerospace people, should forward resumes including salary history to: 

Ms. Dottie McCann, Martin Marietta Aerospace, P.O. Box 29304, New 
Orleans, Louisiana 70189. We are an equal opportunity employer, m/f/h. 
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At my invitations, we began having 
,lunch together, as we had in the early days. I 
always managed to work the conversation 
around to the philosophical aspects of data 
processing. One time we got into a discussion 
about the IBM case, and when I took the gov­
ernment's side, she nearly lost her lobster 
bisque. 

Then I moved in for the kill. What? 
Hey, wait a minute. . . that's just a figure of 
speech if you're going to .... Well, all 
right, but watch it. 

What I did was fairly simple, but if I 
must say so myself it was brilliant. I resur­
rected a few dusty, long-forgotten cliches 
about the computer-vs-people issue that had 
been kicking around in the 1960s and 1970s, 
and, in the time-honored traditions of PR, I 
dressed them up in new verbiage. 

I began by expressing concern about 
computers becoming so efficient that they 
would soon take over most of the functions of 
the human brain. Peoples' decision-making 
abilities would atrophy from lack of exercise. 
Then I went for the jugular. I told her I was 
worried about people like her, that her, tech­
nological superiority would be her ultimate 

. undoing; that she was instrumental in devel­
oping machines that would be soon be able to 
take over her functions. She was planning her 
own obsolescence. For the first time in our 
relationship, I actually saw tears in Felicity'S 
eyes. "You're wrong, " she said. "It doesn't 
have to be that way. Computers and people 
are'a team, Harry. We work with each other, 
not against each other. " 

Talk, I replied, just talk. Whistling in 
the dark, I said. Just because she wanted it 
that way didn't mean that it was going to be 
that way. 

, Suddenly, her eyes burned with a 
'fierce, maniacal gleam. "You're wrong, 
Harry, " she repeated in a harsh, rasping 
whisper. "You're wrong, and I'll prove 
you're wrong!" With that, she disappeared 
into the computer room and stayed there two 

,days. 
Then, on the morning of the 17th, my 

teleconferencing terminal buzzed. !turned it 
on and there was Felicity. She was calling 
from her office. She had on the same clothes 
she had been wearing when last I saw her. Her 
hair was wild and her eyes stared vacantly . 
She stood behind her desk, her arms out in 
front of her. In each hand she held an electric 
socket from which dangled a heavy cable. 

"Look, Harry," she rasped. "This 
one" -:-and she extended the socket in her left 
hand-' 'is plugged into the wall outlet down 
here behind my desk. And this one, " she con­
tinued, holding up' the socket in her right 
hand, "is connected to the mainframe in the 
computer room. " She moved the two sockets 
so they almost touched, her arms directly in 
front of her. 

"Harry," she screamed, "watch this: 
I'm going, on-line, Harry, I'm going on­
line!" 

And so saying, she plunged her 
thumbs into the sockets. 

I was shocked. 
Apparently, so was Felicity. ~ 



Discover 
the most organized (and inexpensive) way to keep up with 
what's new in computer techniques and management-
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The Library of. 
Computer and Information Sciences 

(Publishers" Prices shown) 

34625. ASSEMBLERS, COMPILERS, AND PRO­
GRAM TRANSLATION. Peter Calingaert. From 
rudimentary two-pass assemblers to complex prob­
lems of subroutine linkage. $"17.95 

55328. INFORMATION SYSTEMS: Theory and 
Practice. John G. Burch, Jr. et ai, Covers everything 
from systems development to data structures. 

$15.95 
35450-2. AUTOMATIC DATA PROCESSING 
HANDBOOK. The Diebold Group, Auxiliary mem" 
ory, peripherals, systems design, consultant services, 
software packages. Counts as 2 of your 3 books. 

, $38.95 

39890-2. COMPUTER DATA-BASE ORGANIZA­
TION. James Martin. Includes over 200 diagrams. 
Counts as 2 of your 3 books, $26.50 
41625. DATABASE:, J\ PROFESSIONAL'S 
PRIMER. David Kroenke. $22.95 
40065-2. COMPUTER STORAGE SYSTEMS 
AND TECHNOLOGY. Richard Matick. Counts as 2 
ofyollr 3 books. $29.95 
41785. DEBUGGING· SYSTEM 360/370 PRO­
GRAMS USING OS AND VS STORAGE DUMPS. 
D. H. Rindfleisch. ..' . $19.95 
42303. A DISCIPLINE, OF PROGRAMMING. 
EdsKer W. Dijkstra. New programming tools to solve 
pro51ems that range from tlie everyday to the com­
plex. $20.95 
S4455. IMS PROGRAMMING TECHNIQUES: A 
Guide to Using DUI. Kapfl and Leben. Application 
programs in ANS COBOL, PL/ I, or Assembler 
Language. $17.95 

55353. INFORMATION RETRIEVAL SYSTEMS: 
Characteristics, Testing, and Evaluatio!l. F. Wilfred 
Lancaster. 519.95 
62620. MICROCOMPUTER HANDBOOK. 
Charles J. Sippi. . $19.95 
62748. MINICOMPUTER SYSTEMS: Organiza­
tion and Programming. Richard H. Eckhouse. 

$21.95 
79167. SOfTWARE RELIABILITY GUIDEBOOK. 
Robert L. Glass. All the technological and manage­
ment techniques. $18~5 

80830. STRUCTURED COMPUTER ORGANI­
ZATION. Andrew S. Tanenbaum. Computer archi­
tecture concepts from the microprogramming level 
to the operatmg system. . "$19.50 

Take any 3 books 
for 'only $1.00 each 
(values to $72.85) 

If you will JOin now for a trial period and 
agree to take 3 more books-at handsome 

discounts-over .the next 12 months 

82730-2. TELECOMMUNICATIONS AND THE 
COMPUTER. James Martin. Counts as 2 of Jour 3 
~~ m~ 
59920. MANAGEMENT: Tasks, Responsibilities, 
Pr/lctices. Peter.F. Drucker. $1750 
42213. DICTIONARY OF BUSINESS AND MAN­
AGEMENT. Jerry M. Rosenberg, Over 8000 en­
tries. $24.95 
32275. ADVANCES IN COMPUTER ARCHITEC. 
TURE. Glenford J. Myers. Current architectures and 
way's to help future computer designers avoid the 
problems of current systems.. . , $21.{}9 
55203. INCREASING PROGRAMMER PRO­
DUCTIVITY THROUGH LOGIC DEVELOP­
MENT. Gloria H. Swann. How to reduce the time 
net;ded to create pro~ram logic. $12~ 

49360. FUNDAMENTALS OF COMPUTER AL­
GORITHMS. Horowitz and Sahni, Elementary data 
strllctures, divide-and.conquer method, the greedy 
meth~~, and more. "$19.95 

45380. THE ENTREPRENEUR'S MANUAL; 
Business Start-Ups, Spin-Offs, and Innovative Man­
agement. R,ichard M. White, Jr. $16~ 

40010. COMPUTER POWER FOR THE SMALL 
B~~INESS. Sippi and Dahl. A guide to micro and 
mini computers. . $15.95 
52665-2. HANDBOOK OF OPERATIONS RE. 
SEARCH: Foundations And Fundamentals, Volume 
I. Edited by Moder and Elmaghraby. 21 leading 
authorities on the technical aspects of business 
problem solving. Counts as 2 of your 3 books. 

$32~ 

50551. GRANTS: How to Find Out About Them and 
What to Do Next. Virginia P. White. $19.50 
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70725. THE PROGRAMMER'S ANSI COBOL 
REFERENCE MANUAL. Donald A. Sordillo. 

$22.50 

519S5. A GUlt>E TO THE SUCCESSF,UL MAN­
AGEMENT OF COMPUTER PROJECTS. Hq, 
mish Donaldson. $24.95 

84238.3701360 ASSEMBLER LANGUAGE PRO­
GRAMMING. Nancy Stern, el al. 516 pages, soft­
covj!r. 81/.1" x II" format. .$17.95 

79150-2. SOfTWARE ENGINEEIUNG. Jensen and 
Ton;es. Counts as ~ of your 3 books, . $l7.50 

-EXTRAORDINARY­
VALUE! 

44900-3. THE ENCYCLOPEDIA OF COMPUTER 
SCIENCE. Monumental 1550-page volume offers 
a<;curate information on essentiil topics ranging 
from theory and applications to programming ana 
Boolean algebra. Counts qs 3 0' your 3 books .. 

'J, $60.00 

If the reply card has been removed. please write to 
The Library of Computer and Information Sdences 

Dept. 7-AC3, Riverside. N.J. 08370 
to obtain membership information and 

. application 

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





Today,alolofpeoplecansell you basic, 
3270-typeOn;.!ine hardware. But only 
Northern Telecom's On-linesystem has 
the Sprintern1 -a printer designed f()r all 
the new ways people use On-line. 

Com plicatedprinters are 
out-of"date. 
WhenOn-linesysteil1s vv9rkfarfrom 
theDProoIll, you need a printer"that's; 

;"fastandeasy touse;Sprinter is •. ' '. 
micr()processor fon trolled . .so. marginsr 
alignlnentandspac~ngareadj usta ble 
vvith.pusll buttons7ev~n\Vhile.you're 
printing. i .. .... . ""'>' ..•..• ' . .•.•......... ' .•.... ' 

.' The Sprinter is quick7 up to 180cps· 
-soit doesn't ~eeppeople waitingari 
extra second. 

Everyone stays clean around the 
Sprinter, because you can load paper-' 
even change ribbons withoutmaking 

When YOllr printout istickets,or leases, 
orother short documents,you'wanta 
printer thafhandles cut formsaseasily 
as it handles continuous rolls. Sprinter's 
front·feed module adjusts quickly and 
easily forclltforms of many different 
sizes. ; 

When your printout is read by customers 
~orbytopmanagement,you need crisp, 
shp.rp,easy~to-read copies. With the 
Spriflter,your fifth carbon is just as 
presentableas the original.' 

,;i; 

Compatible. EconornicaI. 
. 'And readyto.go. 

You don'thaveto give up a thing to get 
the On-line system with the up~to-date 
printer; Ourhardwarejsplug~<:()~patible 

. with IBM 3270s. aUf price is competitive; 
~nd soJs our deliveryschedlIie:So. if .. ·. 
ypu wapttheoptionof~ddinsasimple, 
high~quality printer sOllleday,our ..•..... 
On -liIl~ hardwarecould be a,very.s,D1a~t 
buy,Al1d if you're depe?dinK()~ y()u~_ 
printer right now~it's amu~t.. . . 

Ou~bik~erch6ice .~~. ~hother 
re,a~o~w~y.~e're.a.b.ett~rbllY·' .•••••.. ' . 
Rightnow,\Ve.caIldeliver.st<1te-of~.the:-Frt 

. · systemsforPI?E IJai~Eptry,~ndRem.ote 
JobEn tryas~~ II a,~ o.n-line.S()", hen .' 

.• you .workwith N orthernTeleconl,()ne 
phone ca.IIcan briIlgyoufa~tory::trajned 
s~rviceforeve"rypa,Etofyourremote 
processing operation. . 

But the best-reason to talkto. 
N orthernTelecorIl today, is 
tomorrow." 
We're combining data processing 
expertise with telec()mmlInications 
expertise---:-in amixno other.company 
can match. Today, it means better access 
toallthe processingpoweryoupay 
for. Tomorrow~ it means a smoother 
transition to a single system that 
will meet all your processing and 
telecommunications needs. Talk 
to Northern Telecom Systems 
Corporation. Where computers and 
communications meet. 

For the office nearest you, call our 
Marketing Services'Departmentat 
1-800.;328-6760: In Minnesota call (612) 
932-.8202. Or write Northern Telecom 
Systems Corporation, Box 12~2, 
Minneapolis, MN 5 54~0. 

naltholn 
to_OCDIn 



TO EVERYONE WHO'S SAID, "DATA TRANSMISSION 
ERRORS ARE INEVITABLE~ 

FIDDLESTICKS. 
DCA statistical multi­
plexors/network proces- . 
sors have been providing 
error-free data transmis­
sion in terminal-to-com­
puter networks since 
1974. And DCA equip­
ment is completely 
protocol compatible -
our newest stat muxes 
communicate error-free 
with our six-year old 
models. So if you can't 
afford mistakes, contact 
DCA - the company that 
made errors obsolete. 
Digital Communications 
Associates, Inc., 135 
Technology Park/Atlanta, 
Norcross, GA 30092 
404/448-1400. 

1~C:i11 
ENGINEERED 
lDEXPAND 

DCA announces new high-performance network processors 
that lower data communications costs 

A new concept in datacomm networks was intro­
duced at Interface '80. The DCA Series 300 statistical 
multiplexor/network processor line is the foundation for a 
range of products that can be upgraded with future tech­
nology. A unique "building block" approach based on 
DCA's proven Integrated Network Architecture (INA) 
allows networks to grow either in size or performance -
or both. Thus, small networks can be configured without 
paying for performance that would never be used. And by 
the same token, any network -large or small- can have 
"big network" features. 

Modular Network Expansion. For networks that are 
bound to grow, Series 300 continues a DCA tradition: high­
ly cost-effe~tive modular expansion: The series supports 
from 1 to 62 trunk links so networks that begin small can 
grow into the future. The new series is also completely 
compatible with all existing INA network processors - the 
current Series 100 line can even be upgraded in the field to 
the Series 300 level! 

Modular Performance. Common hardware is used ex­
tensively, and Series 300 actually achi~ves greater results 

. (10 to 20 times the throughput of presently-available tech­
nology) with less hardware than ever before. This unique 
growth-oriented architecture allows system performance 
to be improved at very low cost and without obsoleting in­
vestments made in DCA components. 

DCA's microprocessor-based processing modules 
(PMs), for example, can be interchanged to achieve just 
the level of p~rformance that's needed for a particular net-

work. Because system programs are software loaded, the 
same PMs can be used throughout the entire series. They 
can be programmed and updated to perform any network­
ing function, yet since they. are identical until p-rogrammed, 
a single PM acts as a spare for the entire series. 

Advanced Features. Series 300 supports any asyn­
chronous and certain synchronous terminals, plus a 
multitude of network protocols - including X.25. Series 
300 offers a private network as a superior performing, 
low-cost alternative to packet-switched networks. DCA's 
exclusive protocol conversion modules will give terminal 
users access to virtually any host computer. Extensive 
self-diagnostic capabilities surpass anything currently on 
the market. 

Like other INA systems, Series 300 offers multipoint 
multiplexing, error-freedata transmission, port conten­
tion, host selection, and a multitude of other features that 
reduce data communications costs. 

Before you buy a network to meet today's needs, check 
out the network that's de­
signed to meet tomorrow's 
needs as well. For complete 
details on the Series 300 
network processors, write 
or call DCA today. 
Digital Communications 
Associates, Inc., 135 Tech­
nology Park/Atlanta, Norcross, 
GA 30092.404/448-1400. 

.~ 
~ 
ENGINEERED 
lDEXPAND 
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TRACING 
ACTORS 
Computer scientist Norbert D. Witt left the 
world of nuclear reactors, missiles, and 
satellites for Hollywood, . and brought a 
computer along.' 

He's the 'executive vice president of 
Information Management International, a 
consulting and software development firm 
that worked out automated systems to 
untangle complicated reporting practices in 
the entertainment industry. Working out of 
a computer center at the Motion Picture and 
TV Country Home and Hospital in pastoral 
Woodland Hills near Los Angeles, his 
company provides on-line computing ser­
vices for such clients as the Screen Actors 
Guild (SAG), Motion Picture Industry Pen­
sion Plan, the Screen Health and Welfare 
Fund and, of course, the hospital. 

"This is the only industry that takes 
care of its own, " he says of the hospital that 
besides the usual hospital services also pro­
vides convalescent facilities and a country 
hotel for actors who have retired. 

Witt, who .supervised the develop­
ment of an estimated $750,000 in software 
for the Screen Actors Guild, talked recently 
about the peculiarities of the entertainment 
business which he said created nightmarish 
problems for I.M.L, a San Jose, Calif., 
based firm, during conversion to an on-line 
system. 

I.M.I. helps the 52,000 member 
Screen Actors Guild to keep track of mem­
bership dues, pension contributions, residu­
al payments, the names of agents, health 
and welfare payments, and a host of other 
things peculiar to the very peculiar enter­
tainment business. 

Just keeping track of the mailing list 
is a huge task. Besides its 52,000 members, 
SAG also keeps files on some 31,000 con­
tracts between members and studios that 
employ them. And it keeps track of some 
44,000 persons who work under Taft-Hart­
ley rules (a law that allows an actor to work 
for 30 days without having to join a union), 
as well as the 400 agents who represent 
actors, the 3,254 companies who have 
signed SAG contracts, and some 3,000 
names on a "special· mailing list." And 
everything changes. The list of about 
80,000 names requires 2,000 changes a 
week. But that's show business. 
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NORBERT WID-at the console of 
NCR machine. 

Actors are a mobile lot. "They'll go 
to New York for ajob and give up their Los 
Angeles residence. When the New York as­
signment ends, they'll come back to Los 
Angeles and live for a while with friends 
until they find a permanent place. The aver­
age U.S. resident moves once in five years; 
the actor changes his address about onc'e a 
year," says Witt, who adds, "Of course, 
even if they haven't turned in a change of 
address, everybody wants a residual check 
the day after it comes in to SAG. " 

,Residual payments are written into 
all SAG contracts and require the studio or ad 
agency to pay an actor for each time he ap­
pears in a tv movie or commercial. Checks 
are sent to SAG .but aremade out to the actor. 
SAG not only has to trace'the people who've 
moved, but also must monitor the payment 
schedule. For'example, a payment for an 
actor's fourth appearance is higher than the 
fifth, so some .studios find it economically 
advantageous to make the fifth payment be­
fore the fourth. That's a'SAG no-no. 

"When you consider that SAG re­
ceives from 1 ,500 to 2,000 residual checks 
a day, it [the distribution and checking] be­
comes the essence of a nightmare," says 
Witt. The Guild untangles all ofthis with 20 

. crts hooked from its offices on Hollywood's 
Sunset Blvd. to the computer center in 
Woodland Hills. SAG also is hooked to 

Woodland Hills with a terminal and printer 
in the San Francisco and Chicago offices 
and with six terminals and four printers in 
New York. 

The same problems occur in regard 
to membership dues and health, welfare, 
and pension accounting. Most actors belong 
to several unions, such as SAG, AFfRA 
(American Federation of Radio and Televi­
sion Artists), and SEG (Screen Extras 
Guild), and depending on their earnings, 
may be permitted to pay only half-dues to 
SAG. That means SAG must also keep track 
of their earnings with ,each of the unions. 
Health and welfare and pension funds can 
be contributed by as many as 2,000 employ­
ers in the industry, and over a lifetime an 
actor could have worked for most of them. 

The I.M.I. data· center also gets 
about 1,000 "station 12" inquiries a day­
inquiries about the status of an actor with his 
union. Fines of up to $500 a day can be 
levied against studios for hiring nonunion 
actors. And SAG also maintains a skills bank 
~a list of actors with specific abilities­
which the studios can tap. 

Keeping track of it all is really 
"your typical accounting system," says 
Witt, "only in this case it's a system that 
runs on exceptions, not rules." I.M.I. han­
dles the work on an NCR model 8560 com­
puter with dedicated 7,200 bps synchronous 
lines connecting the terminals to the host. 

Witt was one of 12 persons who left 
Lockheed Missiles and Space Co. in the 
mid- '70s to form what was to become 
I.M.I., which also has clients in the banking 
and real estate development business as 
well as some nonprofit organizations. . 

Witt has a master's degree in com­
puter science from Stanford Univ. and did 
graduate studies in business administration 
at the University of Santa Clara. In 10 years 
with General Electric; he directed the devel­
opment of software systems that were used 
to solve nuClear reactor calculations and nu­
clear system simulation. 

At Lockheed, where he supervised 
the work of programmers and analysts, Witt 
was involved in such missile programs as 
the PoseIdon and in satellite development. 
"Somewhere in my files is a photograph of 
an automobile's license plate taken on a 
Moscow street from a satellite 22,400 miles 
away. " He considered that a major feat in 
space technology at the time, but observes 
how microcomputer technology has im­
proved in just a few years. Today you can 
guide a missile right down the throat of a 
silo that houses the enemy's missile. ~ 
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Best 
TIs data terminals 
top the list with 
inaustry leaders. 

TI data terminals have 
been the industryis choice 
for years. Now businesses 
worldwide are giving TI's Silent 
700* and OMNI 800* Electronic 
Data Terminals great reviews for 
performance and low cost. 

Every Silent 700 model fea­
tures TI's field-proven thermal 
printhead for 30 characters-per­
second virtually silent printing. 
The Model 733 is ideal for busi­
nesses needing the performance 
of dual magnetic tape cassettes 
with off-line storage. The Model 
743 Keyboard Send~Receive Data 
Terminal tops the list for low- ' 
priced data terminals and is ideally 
suited for stationary computer 
input/output applications. And our 
Model 763's built-in nonvolatile 
bubble memory recalls locally­
stored data, cutting down on com­
puter-use time. 

Businesses on the move are 
choosing Silent 700 Portable Data 
Terminals as compact traveling 
companions. The Model 745 Por­
table Data Terminal weighs only 
13 pounds and uses a standard 
telephone and electrical outlet 
to communicate with a host com­
puter. The lightweight Model 765 
Portable Bubble Memory Data 
Terminal takes orders all day, and 
can then save on communication 
costs by transmitting at night when 
phone rates are lower. 

The new 780 Series Data 
Terminal models feature TI's state­
of-the-art dual-matrix printhead 
for 120 characters-per-second vir­
tually silent thermal printing. 

The OMNI 800 Family im­
pacts businesses with a collection 
of standard features, like optimized 
bi-directional printing speeds of 75 
or 150 characters-per-second, and 
adjustable wide carriages that take 
the effort out of handling multiple 
forms. From the reliable Model 810 
RO Printer, known for quality per­
formance, to the flexible Models 
820 KSR and 820.RO, the OMNI 
800 Family provides quick respon- . 
ses to your impact printing needs. 
Rounding out the family, the cost­
efficient Models 825 KSR and 
825 RO offer the novel feature 
of upgradability. 

TI is dedicated to producing 
quality, innovative products like 
the Silent 700 and OMNI 800 Elec­
tronic Data Terminal Families. And 
TI's hundreds of thousands of data 
terminals shipped worldwide are 

backed by the technology 
and reliability that 
comes from over 30 

years of experience in the 
electronics industry. 

Supporting TI's data terminals 
is the technical expertise of our 
worldwide organization of factory­
trained sales and service rep­
resentatives, and TI-CAREt,our 
nationwide automated service 
dispatching and field service man­
agement information system. 
That's why TI has been appointed 

XIllOlYMP1C the official computer 
o,p and calculator com­

II rragD pany of the 1980 
~ Olympic Winter 

L...--_---' Games. 
Every member of TI's best­

selling Silent 700 and OMNI800 
Families is ready for immediate 
off-the-shelf delivery. And our 
nationwide sales representatives 
and Authorized Distributors can 
advise you about quantity discount 
structures for additional cost 
savmgs. 

For more information, contact 
the TI sales office or Authorized 
Distributor nearest you, or write 
Texas Instruments Fifty Years 
Incorporated, of 
p. O. Box 1444, Innov~tion 

M/S7784, ~ 
Houston, Texas TJ 
77001, or phone 
(713) 937-2016. 

*Trademarks of Texas Instruments t Service Mark of Texas Instruments Copyright © 1980, Texas Instruments Incorporated 

TEXAS INsrRUMEN1S 
We put computing within everyone's reach. 
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Now your 
phon.ecompany 

. .. Isyour 
datacompan~ too. 

If you have a data system or are thinking 
about installing one, we're the people you 
really should get to know. 

At General Tele· 
phone, we have a staff of 
full-time data com­
munications spe­
cialists that can 
show you how to get 

the most efficient data system 
at the most economical cost .. 

But more than that, they'll 
plan your system for future 

growth and for your 
changing needs. And 
just like our regular tele­
phone consultant, they'll al­
ways be at your call after the 
system is 

installed to 
solve any of 

your problems and an­
swer any questions. 

Of course, there's 
never any extra charge 
for their services. 

Make an appointment with 
a General Telephone da,ta specialist today. 
You'll find it's like putting a consultant on your 
staff without putting him on your payroll. 

We kee you talking. 

Forinformation,call (800) 472-1845.' 
CIRCLE 110 ON READER CARD 



The 
Information 
Controller 

MDS SERIES 21 Distributed Data 
Processing' System 

iii i)~ MOHAWK 

I :t ~~J:NCES 
1599 Littleton Road, Parsippany, N J 07054 
(201) 540-9080 ' 
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These spheres are a primary component in the Agastat®, pneumatic indicators, 
produced by Amerace Corporation-a company that relies on MDS SERIES 21 Systems. 

Controlling The Flow Of Vital Data- central office from days to hours. Pro-
a key ingredient in an effective infor- duction efficiency has improved·by 
mation management program. MDS '. allowing plant managers to analyze 
SERIES 21 Distributed Data Processing machine operations on a daily basis, 
Systems- with their exceptional com- and tighten controls on raw material 
munications capabilities-provide the ordering and product shipping. 
means cf controlling this vital flow. 

With SERIES 21 Systems-
branch, production facilities, ware­
houses and field sites can have 
today's information today-as a matter 
of fact, they can have it in minutes ... 
and process it where it's received. 

Efficient communication is only one 
of the advantages offered by MDS 
SERIES 21 Systems. But. to companies 
like the CONTROL PRODUCTS DIVI­
SION of AMERACE CORPORATION, 
it's a very important one. 

Utilizing these systems, they· have 
reduced order processing time at the . 

In short. MDS SERIES 21 Distributed 
Data Processing Systems have sub­
stantially helped improve this 
company's overall information man­
agement-as they have in many 
industries-worldwide. 

Communications capabilities, 
the flexibility to do multiple jobs con­
currently, local programming ca­
pability and expandable modular 
design are just some of the advan­
tages MDS SERIES 21 Systems 
offer ... there are many more. Let 
MDS show you. 

® Agastat is a registered trademark of the Amerace Corporatlon. 

-----------------------------------~ 

I 0 Please send 0 Please have - 0 Please call our Information 
additional information an MDS representative Services Manager. 

call for an appointment. 

Name Title 

Company Phone 

No. & Street 

L~t~~ate/~~ _________ ;..... ___________ ' _____ ~~~ 

SERIES 21 Reg. U.S. Pat. & Tm. Off. 



OFF-LINE 
It's April, the traditional 
time of year for our 
erlitorial,staff to toss out 
the dandruff shampoo, and 
turn flaky. Unfortunately, 
most of us are too tired 
(from our da y to day duties 
of shaping the computer 
industry) to make up funny 
stories for our readers. So, 
we'll share with you a few 
(supposedly serious) Axcerpts 
from press releases. To 
spare the guilty any 
embarrassment, we'll leave 
out the names; anyone wishing 
to claim his or her quote is 
more than welcome to write a 
letter to the 'editor. 

" ..• for the immediate 
future apparently there are 
very few hardware 
technological breakthroughs. 
or innovations scheduled by 
computer vendors or their 
suppliers. . ." 

"This complicated 
machine ... is well suited 
for academic applications." 

"The standard is iritended to 
be a living document ..• " 

... is proud to announce 
,the immediate availability 
of the first and last 
computer system many small 
businesses will ever 
need ... " 

"If people were as 
coordinated as the finest 
computers, they would be 
unable to walk and think at 
the same time." 

Puns, it has been said, are 
the lowest form of humor, 
unless, of course, you 
thought of them. We rather 
wish we had been first to 
use "lush vineyard." Then 
there are the humorous 
images that defy 
classification: an "infant 
(but lusty) industry." 
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COLOR VIDEO CARDS 
Addressing the PDP-II and LSI-II market, 
this vendor has developed video display re­
fresh memory boards and frame grabber 
boards for capturing' and digitizing single 
refresh frames of video input. The RGB-256 
contains a 256 by 256 by 4 bit refresh 
memory for displays; it is available with 
NTSC (American) or PAL (European) grey 
scale and color encoders. 

Up to 16 shades of grey or colors can 
be displayed. The RGB-256 cards drive stan­
dard monitors via a 75 ohm co-ax cable; 
provision is made for synchronizing the out­
put signal to other video signals. Two RGB-
256 cards can be "stacked," providing 8 
bits per pixel, or 256 colors, or shades of 
grey. 

The frame grabbing FG-O 1 contains 
a 30 nsec per conversion video AID convert­
er, allowing real-time digitizing of live vid­
eo images. The FG-O 1 is available in three 
versions, with four, six or eight bits of reso­
lution per pixel. The FG~OI feeds its digital 
output to one or two RGB-256 boards, de­
pending on the resolution required (six or 
eight bit resolution requires two RGB-256 
boards). Issuing a "grab" command during 
the video signal's vertical blank Period 
causes the next frame to be grabbed (digi­
tized). . 

PDP-II versions plug into the Uni­
bus, LSI-II versions plus into the Q-bus. A 

. prefix of "U" or "Q" identifies the inter­

. face required. Pricing for the video refresh 
memory (U or Q) RGB-256 starts at $1,395; 
(U or Q) FG-O 1· frame grabbers sell for $795 
(4 bit resolution), $1,295 (6 bits), and 
$1,995 (8 bits). These are all quantity one 
prices. MATROX ELECTRONIC SYSTEMS, 
LTD., Quebec, Canada. 
FOR DATA CIRCLE 305 ON READER CARD 

DISKETIE SUBSYSTEM 
The double-sided DSD 480 diskette subsys­
tem is said to be compatible with all IBM and 
DEC. formats, including the IBM double­
density, double-sided format. The DSD 480 
uses both sides of an 8 inch flexible diskette; 
formatted capacity is 1MB per diskette. The 
unit has two drives, for a total on-line ca­
pacity of 2MB. The units are hardware; soft­
ware, and media compatible with DEC LSI-
11 and PDP-II computers; the unit features 
an integral hardware bootstrap, off-line dis-

kette formating, and "Hyperdiagnostics," 
a diagnostic library for self-testing the unit 
off-line. A single DSD 480 sells for $4,495. 

,DATA SYSTEMS DESIGN, INC., Santa Clara, 
Calif. 
FOI' 9ATA CIRCLE 308 ON READER CARD 

. SMALL SYSTEM 
Intended for use in small businesses in the 
$5 million to $20 million range and in field 
locations of larger concerns, this vendor's 
cs/50 small business systems support local 
applications processing, and communica­
tions 'with other systems in a network. 
A vailable in three basic configurations, the 
cs/50 can support up to nine interactive 
terminals, up to 760MB of disk, and 600 lpm 
and 900 lpm printers. Present users of the 
vendor's cs/40 systems can upgrade to a cs/ 
50, and cs/50s can be upgraded to the topof 
the line cs/60 if desired; To be sold to sys­
tems suppliers and end users alike, the cs/ 
50 is expected to be used for such typical 
applications as order entry processing, 
inventory control, and general accounting. 
The system also supports program develop­
ment and communications' with main­
frames, using HASP nand RJE 80 (2780/ 
3780) protocols. 

The cs/50 runs the Interactive 
COBOL Operating System (lcos) that sup­
ports an interactive version of ANSI '74 
COBOL with screen formatting and file man-

, agement capabilities. An entry levelcs/50 
system, dubbed the Mod C3 system, in­
cludes three Dasher crt terminals, processor 
with 64KB of memory, 20MB cartridge disk 
subsystem, a diskette, drive and a 60 cps 
Dasher terminal printer, sells for $38,350, 
including a license for ICOS and utilities. 
The same system with a 12.5MB Winchester 
disk with integral diskette for backup in 
place of cartridge disk" is $32,450. A full­
blown Mod C6 with I28KB of memory, five 
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HARDWARE 
tubes, 50MB of disk, mag tape, 300 Ipm 
printer, synchronous communications line, 
and RJE 80 communications software sells 
for $76,050. Deliveries are quoted at 120 
days. DATA GENERAL CORP., Westboro, 
Mass. 
FOR DATA CIRCLE 317 ON READER CARD 

INTELLIGENT TERMINAL 
This company, founded in Australia and re­
cently relocated in Silicon Valley, has 
introduced its 4500 Series smart terminals 
for use in distributed processing networks 
or standalone processing. The stylishly 
packed terminals use a 4MHz Z80 micro­
processor that can address 64KB of memory; 
with bank switching the 4500 can support 
up to 256KB of memory. The terminals have 

a 16KB buffer for display and yO; the display 
format is 25 lines of 80 characters, with a 
256 character programmable character set. 
Rs232 synchronous or asynchronous com­
munications are provided at data rates rang:" 
ing from 75bps to 19.2Kbps. Full modem 
controls and parallel interface options are 
available, as are protocol options for IBM, 
Honeywell, Burroughs, NCR, DEC, ICL, HP 
and other communications disciplines. 
Dual minifloppy disk drives provide a stor­
age capacity of 983KB. For local process­
ing, the 4500 can accept down-line loaded 
programs from a host, or locally developed 
programs written in COBOL, BASIC, or 
assembler; an editor and debugger also are 
offered. Ip a typical configuration consist­
ing of' keyboard/display unit, 64KB of 
memory, dual minidiskette drives, operat­
ing system software, utilities, BASIC, on­
site setup and training, and one communica­
tions protocol, the 4500 sells for $6, 100 per 
unit, in orders of 20 units. ECS MICROSYS­
TEMs,San Jose,Calif. 
FOR DATA CIRCLE 307 ON READER CARD 

MINI FLOPPY 
The model 9408 single-sided 5 ~ inch 
floppy diskette drive is a recent addition to 
this vendor's line of peripherals for oems, 
The 9408 is offered in both single- and 
double-density versions, having formatted 
capacities of 71.6KB and 143.3KB, respec­
tively. The drives have "industry stan­
dard " mechanical and electrical interfacing 
requirements, as well as IBM format com­
patibility. In singles, 9408 pricing starts at 
$350. CONTROL DATA CORP., Minneapolis, 
Minn. 
FOR DATA CIRCLE 314 ON READER CARD 
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HARDWARE SPOTLIGHT 

64-BIT ATTACHED PROCESSOR 
The FPs-164 is a 64-bit pipelined floating 
point processor that functions essentially as 
a "subroutine box" attached to larger minis 
and mainframes. Rumors of its introduction 
have been in the wind at least since last NCC, 
and it's at this year's NCC in Anaheim that 
the public will have its first opportunity to 
'-'kick the tires." 

Based on the experie'nce gained by 
the vendor with his existing 38-bit line of 
"APS" (the term is used loosely with three 
meanings: array processor, arithmetic pro­
cessor, and attached processor), the 164 
goes beyond the vendor's existing line, 

'offering increased precision, greater memo­
ry capacity, integer arithmetic, and addi­
tional instructions that leave one with, the 
impression that a multitasking operating 
system is in the offing. 

Vendor spokesmen made several 
analogies, comparing the 164 and large 
scale scientific processors with the emer­
gence of minicomputers as an alternative to 
byte-shuffling mainframes. A multitasking 
operating system combined with an oem's 
creativity in designing a suitable front end 
(the 164 operates only in conjunction with a 
host) may make the 164 the basis for a rela­
tively inexpensive alternative to large num- ' 
ber crunchers such as Control Data's 7600. 
The vendor also suggests, based on discus­
sions with current key customers, that the 
164 will sell as well as, or better than, the 
38-bit line, of which more than 1,000 have 
been delivered. The marketing department 
says that first year production could sell out 
in as little as three months. 

In addition to its larger word size, 
the 164 is physically the largest of this ven­
dor's processors, occupying two freestand­
ing, shoulder-high bays. As with the 38 bit 
AP-120B, the 164 has a 167nsec clock and 
memory cycle time, and a maximum execu­
tion throughput rate of 12 million floating 
point operations (MFLOPS) per second. Pro­
grammers already familiar with the 38-bit 
product line should be able to come up to 
speed on the 164 in short order, as the sup­
porting software (host-resident APEX oper­
ating system, . utilities , assembler, and 
mathematical libraries) is based on the 
existing 38-bit software offerings. One 
notable exception is the FORTRAN cross­
compiler: the 164's compiler has been 
updated in light of the FORTRAN-77 stan­
dard. The compiler is meant for expressing 
computational activity; YO functions are left 
to the host. 

The 164 shares other attributes of 
the vendor's earlier offerings, at the same 
time offering features to increase flexibility 
and circumvent limitations that may have 
proved troublesome to users with large 
number crunching applications. The 38-bit 
line had separate program and data memo­
ries; the 164 combines the two. Whereas the 

----~---------------

earlier machines were limited to a 4K word 
program memory and 1M words of data 
memory, the 164 currently supports up to 
1. 5M words of combined data and program 
memory. A 1 K word instruction cache 
speeds program execution on the 164. As 
denser memory chips become readily avail­
able, the 164's capacity can grow, up to its 
maximum addressing range of 16M words, 
(With 64K chips, the 164 could support 6M 
words.) An independently addressable 32K 
word table memory includes commonly 
needed constants in 5K of ROM and room for 
additionafRAM to hold constants specific to 
the user's needs. 

Four classes of interrupts have been 
implemented: YO, exception, fatal, and 
trap. Additionally, base and limit registers 
are provided for instructions and data, and 
privileged instructions have been added. 

The actual arithmetic processing of 
the unit is built around multiple data paths 
feeding a two-stage pipe lined adder, a 
three-stage multiplier, and a 32-bit integer 
ALU for maintaining indices and the like. 
The 64-bit floating point format consists of 

an ll-bit exponent (range 1O±308) and a 53· 
bit mantissa (for accuracy to_at least 15 deci­
mal digits). A double precision floating 
point format also is supported, allowing 
more than 30 decimal digits of accuracy. 
The ,floating point adder and multipliers 
also can handle 53-bit integers and 64-bit 
logical data. 

A microprogrammed host interface 
handles communications between the FPS-
164 and a host, such as a DEC VAX 11/780 or 
an IBM mainframe. This interface accepts 
data descriptor blocks (essentially channel 
control programs) and handles, conversion 
between host and FPs-164 data formats. 

Pricing should range from the 
$200,000 neighborhood to about $600,000, 
depending on configuration. Preproduction 
shipments are expected in October, with 
production shipments slated to begin in 
February 1981. FLOATING POINT SYSTEMS, 

'INc., Beaverton, Ore. 
FOR DATA CIRCLE 300 ON READER CARD 



WHY CAN'T 
MICROPOLIS·DO 
·.tHINGS··LIKE·· 

EVERYONE ELSE? 
To' be honest, we could. But our cus­

tomers 'have come to expect a lot more 
from us. , , 

, ' The'lvecome to appreciate our role 
as a problem solver and a leader In tech­
nology responsible for the highest capacity 
and best peiformancedrives in the industry. 

96TPI is ~o~ing new fo .. us. ' 
'. Consider the current hubbub about 

"new'; 96 TPI disk drives. You should know ' 
that.what may be new to our competition 
is anything but new to us. 

After-all, we brought the '100 TPI , 
MegaFloppy™disk drive to the marketplace 
more than DNO years ago; And we\ie,deliv~ 
ered more than 50,000 drives already. 

To us, a 96 TPldrive is no big deal. 
So for the customer who's looking for a 
double track drive offering compatibility 
with 48 TPI drives, Micropolis, can deliver. 

Think of us as double headquarters. 
'. We should also mention that our 

double track 'disk drives give you all the 
storage capacity of an 8-inch floppy in 
the ,body of a 5~-inch floppy. And with our 
double head version, you get up to 1.2 
megabytes. That's more than ten timesthe 
capacity of other 5~-inch floppies. 

But our innovations don't stop there. 
Overthe years, many of our ideas have 

gone on to become industry standards. And 
many more will. '.' 

, Things like stainless steel, precision-" 
grouhd lead screws instead of cheaper, less 
reliable plastic positioners.' , . 

We also developed aspecial disk center­
ing mechanism that is the most accurate 
in the industry. ", ' 

And who do YOU' think successfiJllY, 
adapted Group Code Recording technologV 
to the floppy disk drive industry? None other 
than M icropolis. .' " ' 

, Remarkable as oUr technical achieve-· 
ments mavbe~ some people still wonder how 
we gotto be numbertwo so rapidly in such. 
a fiercely co.mpetitive business. '. 
,', Obviously, we did 

it by desig n. 

MICROPOLIS™ 
Where the Sif4-inch OEM drive grew up. 

Micropolis Corporation, 21329 Nordhoff Street, Chatsworth, CA 91311. For 
the telephone number of your nearest OEM rep, call (213) 709-3300, 

See US at NCC Booths 1260 & 1262 
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MODEM 
The M 1 03 is an originate-only modem com:.. 
patiblewith Bell 103/113 data sets. FCC ap­
proved for direct conned to the. telephone 

network, the M103 uses a conventional 
RJI1c modular phone jack. Terminal inter­
facing is Rs232 or 20rilA current loop. The 
MI03 operates over ordinary phone lines at 
speeds of up to 450bps. A single M103 sells 
for $185, with discounts for quantity pur­
chases. MODTECH, INC." Livermore, Calif. 
FOR DATA CIRCLE 309 ON READER CARD 

WINCHESTER BACKUP 
This supplier of 8 inch Winchester disks for 
personal computers has come up with an 
intriguing solution to the problem of back­
ing up and restoring the contents of its fixed 
disk drives. The Mirror, as it is known, pro­
vides an interface between the popular 
microcomputers supporting the vendor's 
disk subsystems and commercially avail-

198 DATAMATION 

able video cassette recorders using VHS, 
Beta, or V-Matic tape Jormating. A stan­
dard video cassette is said to have a capacity 
of 100MB; backing up an entire 10MB disk is 
said to take less than 10 minutes; Mirror in­
cludes CRC error detection; the vendor esti­
mates an error rate of one error per 15,000 , 

hours of operation. The Mirror sells for 
$790, and the customer must supply the vid­
eo recorder. CORVUS SYSTEMS, San Jose, 
Calif. 
FOR DATA CIRCLE 311 ON READER CARD 

SMALL BUSINESS COMPUTER 
This well known crt terminal manufacturer 
has moved into the'small business computer 
market with the introduction of a modular 
microcomputer system, dubbed Multivi­
sion. The basic building block ofihe Multi­
vision system is· a 64KB microcomputer 

CIRCLE 119 ON READER CARD 

packaged with dual minifloppies for 700KB 
of diskette storage;, this configuration, 
known asMultivision 1, sells for $3,785. 
With the addition of a display terminal and a 
printer, the system can handle a s~all busi­
ness's accounting and word processing 
needs. Multivision 2 comes with either 5MB 
or 10MB of 8 inch Winchester disk storage. 
Multivision 3 comes with four terminal 
ports and provision for up to 256KB of 
memory. 

The Multivision processprs rim a 
cP/M-compatible operating system; up to 
four applications can run on the Multivi­
sion, using either minifloppies or hard disks 
for file access. The resident part of the oper­
ating system occupies one 16KB bank of 
memory. Each user can have up to 48KB of 
memory, with the operating system using 



hile ... 

angs:>" ·S 
...could . 
be working. 

If you're waiting foran IBM 
System 34 or 38, you've got a 
lot of time on your hands. So 
why not take a few minutes 
and closely consider just what 
you'll begetting a year or two 
down the,road. Most 
importantly, consider your 
options. 

Options like Wang's VS 
virtual storage computer, for 
instance. Compare the Wang 
VS and the System 34/38. We 
think YOU'll find the VS con­
sistently comes out on top. The 
VS will accept your RPG 
programs just like a System 3, 
with RPG II and CCP con­
version aids available to 
protect your System 3 software 

I 

investment. With Wang's VS, 
you also get interactive RPG II 
programming with compila­
tions 5-10 times faster than 
those onthe System 34. 
Extensive program devel­
opment aids. On-line and 
batch operations. Telecommu­
nications. COBOL and BASIC. 
A fully supported data 
management system. Up to 4.6 
billion bytes of fixed and 
removable disk storage. And a 
data compaction feature that 
could ct,Jt your storage require­
ments by at least a third~ 

Best of all, Wang's VS gives 
you the flexibility to grow from, 
a minimum VS configuration to 
a full-blown system with the 
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power of a high-end 370, 
without reprogr~mming or 
major equipment swap':-outs. ' 
Plus th~ ability to dq,data pro­
cessing and word processing 
at the sar:ne Wang termi,nal. All 
this now, for no more than ' 
you'll pay for a System 34 or 38 
next year. 

If your data processing 
problems in the eighties won't 
wait for solutions, call or write 
for more information on the 
Wang VS family. Better yet, ask 
for a VS demonstration. We 
can show you what we've been 
talking about - today. 

Wang Laboratories 
Lowell, MA 01851 
(617) 459-5000 

r------------, 
, WAIT NO LONGER. 
II 0 Tell me more about Wang's VS. II 

o Show me the VS in action. 

I Name I 
I I 

I 
---- Stat~ip __ I 

Telephone I 
Send to: Wang Laboratories. Lowell. MA 01851 I 

' (617) 459-5000 ' 

OP107/040 I 
llaklng tha world mora producth,a. 
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bank switching to avoid swapping' users' 
programs between disk and main memory. 
Applications may be developed in BASIC 
and other cP/M-compatible languages, in­
Cludirig PASCAL, COBOL, and FORTRAN. 
BASIC is implemented as an interpreter and 
as a source-code compatible compiler. 
Applications packages are offered, includ­
i~g accounting functions and word process­
ing. A Multivision 2 with 5MB of rigid disk, 
sells for $7,995; and a Multivision '3, with 
256KB of main memory" four terminal 
ports, and one printer port, lists at $12,885. 
APPLIED DIGITAL DATA SYSTEMS INC., 
Hauppauge, N.Y. 
FOR DATA CIRCLE 312 O,N READER CARD 

DUAL F.UNCTION SMART CRT 
The niodel 700/RTE is a smart terminal 
capable of stand~lone word processing as 
well as" communications with a host com­
puter. Dual mipifloppydrives are included, 
each with a capacity Of 80KB. In word pro­
cessing mode, the programmable 700/RTE 
forms characters on an 8 by 12 dot matrix, 
allowing a screen capacity .of 20 lines of 80 
characters. For communications applica­
tions, the .tenninal uses a smaller dot ma­
trix, alloWing the screen to display 24 lines 
of 80 characters. Both asynchronous and 
synchronous communications' are support-

ed with a' variety of protocol emulators to 
suit the customer's host. A 700/RTE with a 
55 cps daisywheel printer sells for $8,000. 
MEGADATA CORP., Bohemia, N.Y. 
FOR DATA CIRCLE 315 ON READER CARD 

ADD·IN MAINFRAME MEMORY 
Second-source add-in memories for mini­
computers have been around for years, as 
have add~on memories for mainframes. 
Now ,this add-on memory maker has seen an 
opportunity to offer mainframe me'mory for 
IBM 303Xs, and certain 370/158s and 168s, 
at 60% of IBM'S price: the vendor is-offering 
add-in modules that fit right into IBM'S 
backplane. Using denser chips (64K) each 

of the vendor's Stor/3000 memory modules 
contains four times the memory IBM packs 
on a module. And, if the vendor encounters 
availability problems with the 64K chips, 
there's an alternate design using either 32K 
or)6K chips. Using the veridor's modules 
also requires an address and buffer board to 
interface to each specific mainframe model. 
There's an advantage iri this approach: a 
usei' faCing an upgrade can take his existing 
Stor/3000 memory modules, add the appro­
priate address and buffer board,and have 
additional memory that will work with his 
new' processor. Stor/3 000 , allows memory 
expansion to 16MB on 303Xs and 168s; 158 
memory can he expanded to 8MB; A mega.: 
byte of Stor/3000~m.eniory seIls for 

$30,000, including installation and first 
year's maintenance. CAMBRIDGE MEMO­
RIES, INC., Waltham; Mass. 
FOR DATA CIRCLE 318 ON READER CARD 

DISC PACK FILING Even Webster's 
KnoVls About 
QUEST 

Wright Line's Optimedia® Cabinets provide a safe, 
convenient, cost effective method of filing all sizes and 
types of disks. Full suspension roll~out shelves simplify 
the handling of heavy packs. Custom conffgurations 
allow magnetic tape or other media to intermix with 
disks in the same cabinet.'For further information, 
circle the readers' service number or write: Wright 
Line, Inc., 160 Gold ,Star Boulevard, Worcester, 
Massachusetts 01606. 

FOR DATA PROCESSING ACCESSORIES 
AND SUPPLIES, YOUR ... 
single source with super service 

A Subsidiary of Barry Wnght Corporation 
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QU.ST(kwest). v. 1. To make a searCh; to go on a queSt. 

QUEST SYSTEMS,INC. n. ,1. Founded in 1968. 2. Among the largest 
profeSsional recruitment firms in the U.S. functioning solely in the computer 
sciences;, its, client companies pay all employment fees, interviewing and 
relocation expenses. auest is. known for its .deep personal commitment to 
relate to each candidate as an individual with individual. goals. 3. Its 
professional staff averages over 6 years of experience in EDP recruiting 
(additionally, staff. r:nembers have direct. hands-on experience. in 
programming, systems, hardware, sales, etc.) .. 4. Ouest is presently 
searching for programmers and analYsts (commercial, scientific, systems 
software) for over 3,500 client companies in the U.S. Quest has openings in 
over 700 U.S. towns and cities; salaries to $38,000. 5. Methodology - see 
Ouestsystem. . 

QUESTSYSTEM (kwest siS/t~): n.l. Discussing with· an individual. what 
he/she would like to be doing in light of what he/she has been doing. 2. 
AnalYzing the realities of his/her objectives as they relate to the current jqb 
marketplace. 3. Contacting client companies. and other Ouest staff 
personnel to identify positions of possible interest. 4 .. Introducing the job 
candidate. to prospective employers by providing complete deta.ils to each 
about. the other, ensuring the efficacious use of everyone's time. 5. 
Arranging interviews. 6. If. employment offers are extended, Ouest assis~ in 
evaluating the responsibilities, compensation and opportunities. ( and. relates 
those to the initially stated objectives). The Ouestsystem has been WorkiOO 
for thousands of professionals at no expense, whatsoever. Ask your friends 
of their past dealings with Ouest. Then, put the Ouestsystem to work for you. 
For additional information on this subject, please inquire directly to Ouest 
Systems, Inc. (All inquiries/resumes received will be responded to 
immediately and in confidence.). . 

[ Q [ ~I~]i~7J~li'~ze" 
Washingtm; D.C. 20034 (301) 229-4200 

Baltimore: (301) 788-3500 • Philadelphia: (215) 265-8100 
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UPDATES 
Some anecdotes defy 
verification, yet bear 
repeating. For instance: 

A number of years ago, in 
a computer center with the 
then-latest second 
generation hardware, one 
job had the whole center 
in motion. Everything 
that could move, did move. 
Tapes spun as printers 
banged away. Card readers 
read, while punches punched. 
And then, it happened. All 
I/O stopped cold. In a 
millisecond the room went 
from a dull roar to silence. 
The operator took a quick 
look at his console, only to 
find the indicator lamps lit 
in a peculiar pattern: they 
spelled out "TILT." A 
second or so later, 
everything picked up where 
it had left off, the noise 
resumed, and somewhere, one 
programmer chalked one up on 
another operator. 

Operators have been known t.o 
get sweet revenge. Take the 
case of the poor programmer 
who had to have ~is project 
done by the time his boss 
got in the next morning. 
Returning to his terminal at 
three a.m. with his nth cup 
of coffee, the programmer 
found the message "SYSTEM 
GOING DOWN IN 10 HINUTES." 
He sent a quick message to 
the operator, asking for 
more time. "SORRY," was the 
reply. "VlHY?" queried the 
programmer. "DoD HAS 
PREEMPTED THE ENTIRE 
ARPANET," replied the 
operator. The next morning, 
long after the operator had 
stopped giggling, the 
programmer's boss found him 
staring catatonically at his 
terminal, awaiting the 
arrival of WW III. 

And, from the mouths of 
babes comeg the wisdom of a 
l3-year-old computer hack, 
who so eloquently opined, 
"Everyone knows conniving is 
more effective than 
planning." 
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SOFTWARE 
SERVICES 

SOFTWARE SPOTLIGHT 

MANUFACTURING SYSTEM 
This mini-maker is increasing its emphasis 
on the manufacturing market. Its first appli­
cations software package, MFo/3000, has 
now been joined by Materials Management! 
3000. In terms of support, Materials Man­
agement!3000 allows customer modifica­
tion without compromising the vendor's 
commitment to support the package. The 
menu-driven package can be installed and 
tailored on the vendor's 3000-series of com­
puters without resorting to the use of pro­
gramming languages or professional 
programmers. Users interact with the on­
line data base oriented system via crt termi­
nals; an applications monitor provides the 
customer interface, allowing manufactur­
ing managers and their materials control 
people to handle most implementation and 
day-to-day operations. 

The vendor can offer support for the 
system and its modifications because cus-

ROUTINGS 
AND 

WORKCENTERS 

ROUGH CUT 
RESOURCE 
PLANNING 

PARTS AND 
BilLS OF 

MATERIALS 

tomer changes are treated as data, not as 
reprogrammed code. An "applications dic­
tionary" lets the user define security, data 
entry screens; HELP messages, report for­
mats, processing sequences and their speci­
fications. 

Materials Management/3000 
includes a number of materials planning and 
control tools. Master Production and 
Scheduling provides both actual scheduling 
and a simulation capability for evaluating 
alternative schedules. Bills of Materials 
handle item details and their interrelation­
ships in product structures. Inventory Bal­
ance Management keeps track of inventory 
balances, provides cycle counting, and 
tracks inventory locations. Materials Re­
quirements Planning generates materials 
plans, recommending what, when, and how 
much to order. Other functions handled by 
Materials Management!3000 include 
Rough-Cut Resource Planning, Routings 

MASTER , ...... , ---.. r~' PRODUCTION 
SCHEDULING 

INVENTORY 
BALANCE ~ 

MANAGEMENT 

WORK 
ORDER 

CONTROL 

PURCHASE 
ORDER 

TRACKING 

STANDARD 
PRODUCT 
COSTING 

STANDARD 
COSTS FOR 
ALL PARTS 

MATERIAL I ........ 
REQUIREMENTS 1---

..------.. ~I PLANNING I ....... 

MATERIAL 
PRIORITY 
PLAN FOR 
ALL PARTS 





SOFTWARE AND SERVIOES 
and Workcenter, Materials Issues and Re­
ceipts, Work Order Control, Purchase Or­
der Tracking, and Standard Product 
Costing. 

The nontechnical user is free to 
customize data item definitions, to define 
the forms that will appear on various termi­
nals' screens (both entry and report for­
mats), to limit menu selections to various 
users, to define how the system will print re­
ports, to set security limits; and to modify 
any of these specifications as needs dictate. 

A manufacturing industry specialist 
is available to help customers plan and in­
stall their systems; this specialist will con­
tinue to be the key vendor contact for later 
support services. The manual set is de­
signed to allow customization for each in­
stallation. Telephone support is said to 
handle most problems, and on-site service 
also is available when needed. The package 
is priced at $25,000 for the first system and 
$5,000 per copy for each additional system. 
HEWLETI-PACKARD co:, Palo Alto, Calif. 
FOR DATA CIRCLE 329 ON READER CARD 

TEXT EDITOR 
Tsedit is a text editing program written in 
time-shared DIBOL for use under cTs-300. 
Said to duplicate the command structure of 
DEC's EDIT program and offer almost all of 
EDIT's functions, Tsedit runs concurrently 

with other programs (EDIT operates in single 
user mode). Tsedit adds command file pro­
cessing, program chaining, and other new 
facilities. Tsedit requires 12K of memory. 
Supplied as source code on diskette; Tsedit 
carries a one-time charge of $300. For an 
additional fee, the program can be supplied 
on other media (RK05, RK06, RK07, and 
RLOl). FUTURENOW SOFfWARE, Orono, 
FOR DATA CIRCLE 344 ON READER CARD 

INTERNAL READER 
Jobs can be submitted from other running 
jobs using this vendor's Hotreader, an inter­
nal reader for vsl systems. This dependent 
job scheduling facility is said to reduce 
operator errors and provide vs 1 installa­
tions with facilities available in ASP, HASP, 
JEs2, and JEs3. Hotreader reportedly in­
creases efficiency by reducing job initiation 
'overhead; the package allows job submis­
sion from GIS, Panvalet, and The Librarian. 
Benchmarks run by the vendor show 
Hotreader running significantly faster than 
svc34; an example 0[100 jobs took svc34 
fifty minutes on a 370/145, while Hotreader 
took only three minutes on a 370/138. In­
stalling Hotreader takes only a simple link­
edit. The package is priced at $4,000. SOFT­
WARE MODULE MARKETING, INC., Sacra­
mento, Calif. 
FOR DATA CIRCLE 339 ON READER CARD 

EDITOR AND LIBRARY SYSTEM 
Series 80 LMS-I1 is an interactive on-line 
program development and testing tool; said 
to be a "completely ne~ product, " LMS-II 
replaces the vendor's Library Maintenance 
System. (Conversion utilities are provided­
to migrate from the old system to the new.) 
Capable of running on IBM mainframes 
ranging from the smallest 370/115 up to the 
largest 303X, LMS-I1 is fully compatible be­
tween os and OOS; it can access Panvalet 
and The Librarian standard system li­
braries. 

Said to be designed from the ground 
up as an on-line system (as opposed to being 
an adaptation of a batch program), LMS-II 
has on-line printing capabilities, logical 
deletion, complete audit trail and restore fa­
cilities, and full recovery from the task! 
terminal level. Programmers can access and 
manipulate all programs, subject to the 
user's security limits. The LMS-U editor pro­
vides full-screen edit capabilities, allowing 
the user to ammend source programs and 
data stored in the system. Functions include 
string search and replacement and line 
updating. The user can page forward or 
backward to review programs and data. 

Jobs can be entered directly into the 
system from LMS-I1. Compilations, core 
dumps, and test results can be viewed on­
line, allowing the programmer to cancel un-

If you currently 
earn between 
$20,000 and $48,000 
we've got a beHer 
job for you ... NOW! 

. RENT • LEASE 
BUY 

Every day you spend in the wrong job is a waste of time, 
money and talenLYOURS! Your talents and experience are 
in great demand and you can choose among many 
rewarding opportunities available in your field, But how? 
Talk to the experts at Wallach. We've been successfully 
recruiting professionals like yourself for over 15 years. 
Nationwide opportunities include technical/management 
consulting, project management, R&D, test and systems 
evaluation in the fields of Communications, Satellites, 
Weapons, Intelligence, Computer, Energy, and Aerospace 
systems. Specific skill areas include: 

~ Software Design 
• Data Base Desigli 
• Telecommunications 
• Minicomputers 
• Programming 
• Signal Processing 
• Digital Systems 
• Microprocessor Design 

Don't waste another day in 
the wrong job! Call Perri 
Reeder collect at (301) 
762-1100 or send your 
resume in confidence. We 
can find you a better job. Let 
us prove it to you .. ,NOW! 
WALLACH ... Your career 
connection 
Equal Opportunity Employer Agcy. 

• Systems Architecture 
• Applications 
• Command & Control 
• Systems Programming 
• Compiler Design 
• EW/SIGINT/ELINT 
• MIS/OPs Research 
• Diagnostics 

associates. Inc. 
1010 Rockville Pike 
Box 6016 
Rockville, Maryland 20852 
(301) 762-1100 
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GENERAL 
DATACOMM 

MODEMS 
212A DataSet 
208B/A DataSet 
201 C DataSet 
202Srr DataSet 

PURCHASE 
$ 850 
$3,275 
$1,150 
$ 565 

36 MONTH 
LEASE RATE 

$ 35 
$110 
$ 40 
$ 20 

DECwriterll1 LA120 $2,295 $ 80 
DECwriterlV LA34 $1,295 $ 45 
DECwriterll LA36 $1,895 $ 65 

DEC COMPATIBLE VIDEO DISPLAYS 
VT100 Compatible Datagraphix CALL $ 75 
VT52 Compatible Hazeltine 1552 CALL $ 45 

COMPUTER EQUIPMENT 
MAGNETIC MEDIA·ACCESSORIES 

"DEC" Compatible Magnetic Media by NASHUA-RP06 
RL01· RM03- RK05 
ACOUSTIC HOODS-XEROX 1750-TI SILENT 700 PORTABLE 

CALL NOW • TOLL FREE 
800·223·1696 

Qyt' el® 285 Madison Avenue 
New York, N.Y. 10017 
212-889-3888 
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SOFTWARE AND SERVICES 

necessary printed output. The user also can 
request status infonnation, including a list 
of programs awaiting execution, those run­
ning, and jobs waiting to be printed; the 
operator can change the sequencing of jobs 
as desired. The as version ofLMs-n sells for 
$17,500; the DOS version is $15,500. Lease 
rates are $425 and $375, respectively; annu­
al usage rates are $1,750 and $1,550, re­
spectively. The installation fee for either 
version is $1,500. CINCOM SYSTEMS, INC., 
Cincinatti, Ohio. 
FOR DATA CIRCLE 334 ON READER CARD 

COMMAND LANGUAGE 
The same Digital Command Language 
(OCL) that has been human-engineered for 
users of VAX/VMS and PDP-II Rsx-IIM Plus 
operating systems now is available to RSX-
11M users. This outside software vendor's 
Rsx-I1M DCL uses English commands such 
as COPY, RENAME, ASSIGN, DIFFERENCES, 
etc. OCL is said to be easy to learn, and easi­
er for users to master than DEC'S Monitor 
Console Routine (MCR) supplied by DEC 
with Rsx-llM. Rsx-llM DCL supplements 
(but does not replace) the MCR routines; the 
command language runs under Rsx-llM 
version 3.2. 

Standard DCL command and file 
qualifiers are used, and a HELP command 
provides on-line assistance to the user. Issu-

ing a command with missing parameters 
causes Rsx-IIM DCL to prompt for manda­
tory parameters. Instead of the MCR com­
mand PIP TI:=MYFlLE, a DCL user 
commands TYPE MYALE. Had the DCL user 
commanded only TYPE, he would have been 
prompted to specify the files to be output. 
Command syntax error messages include an 
error indication and the command reprinted 
with the error indicated by a pointer. The 
Rsx-IIM DCL package goes for $750, in­
cluding documentation and one-year main­
tenance. Source code is offered for an 
additional fee. ANDREW RUBEL & ASSOCI-

. ATES, INC., Boston, Mass. 
FOR DATA CIRCLE 331 ON READER CARD 

CICS AID 
CICSFLOW aids in debugging CICS COBOL 
applications by generating a trace table 
showing the last 46 to 12S paragraphs exe­
cuted before invocation of a dump (caused 
by either an ABEND or programmatic use of 
the DUMP macro). The module can be used 
with other teleprocessing monitors as well 
as in batch programs. In ~ multitasking 
environment, CICSFLOW shows the task as­
sociated with each paragraph. CICSFLOW is 
offered as a COBOL source program for $99 
for a 99 year lease. MACKINNEY SYSTEMS, 
Springfield, Mo. 
FOR DATA CIRCLE 337 ON READER CARD 

TRANSACTION PROCESSING 
The Tran-Pro transaction processing moni­
tor, originally operative in the nonvirtual 
Century Systems environment on the ven­
dor's Century series and SOOO-series com­
puters, now runs under the Virtual Resource 
Executive (VRX) operating system on the 
vendor's V-S455 and larger V-SOOO series 
systems. 

VRX Tran-Pro is a set of modules to 
handle the complex and time-consuming 
procedures involved in an on-line, real:-time 
computer network. 

Basic modules of Tran-Pro provide 
for systems security, scheduling,decoding 
fonnat control, logging messages, and 
backup/restart/recovery. Tran-Pro provides 
an interface between on-line data base man­
agement systems and applications pro­
grams. Simplified systems generation, 
automatic validation procedures, and more 
flexible fonnats have been added to VRX 
Tran-Pro. 

VRX Tran-Pro requires a minimum 
system consisting of a V -S455 with 512KB 
of memory. The package is available for a 
one-time license fee 0($25,475, with an 
annual maintenance charge of $1,500. 
Under a monthly license fee plan, the soft­
ware goes for $675 per month, including 
maintenance. NCR CORP., Dayton, Ohio. 
FOR DATA CIRCLE 330 ON READER CARD 

Software Development 
Continued corporate growth has created an immediate need for software professionals. Openings exist at all 

levels, from entry to project management. Development and engineering activities require candidates with 
backgrounds in one or more of the following areas: 

Systems Software 
Operating systems for language driven architecture 
FORTRAN compilers 
Translators and debuggers for Pascal type languages 
Firmware implemented on microprocessor based 
graphics products 

Pattern recognition and image processing 
Digital/analog feedback control systems 
High speed Vector-to-Raster Scan Conversion 
State-of-the-art raster graphics 
software/firmware systems 

Software Quality Assurance 
Test methods and tools for evaluation of software and 
firmware products. 
Analyze and test Requirements/Analysis, 
Detail Design, and coding of software and 
firmware products. 

Computer Architecture 
Microprogrammable architecture to support multiple 
language specific instruction sets. 

Tektronix, Inc. develops, manufactures, and markets internationally recognized precision electronic 
instrumentation. Headquartered near Portland, Oregon, we are within a two-hour drive of the Cascade Mountains 
and ocean beaches. 

Salary is open. Benefits include educational support, insurance, and profit sharing programs. 

Send detailed resume and salary history to Susan Sorber, MS 55-033, Tektronix, Inc., P.O. Box 500, E-43, 
Beaverton, OR 97077, or call toll-free 1-800-547-1164. 

An Equal Opportunity Employer m/f/hc 

COMMITTED TO EXCELlENCE 
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Meet CODlputerTask Group 

Design: Sheldon Seidler Inc. Photography: Irene Stern 

the new leader in professional services 
No one can top us when it comes to our commit­

ment to client satisfaction. We're way out front, 
leading the industry in staff retention, employee 
educational programs and real career develop­
ment-ali of which makes us the largest company in 
the U.S. whose specialty is commercial Professional 
Services (ICP top 50), and the fastest growing of any 

services company (INC. magazine top 100). 
We're looking for confidence, enthusiasm, special 

ability, talent. The rewards are challenge, education 
and career growth. All the outstanding pluses only a 
leading Professional Services firm can offer. 

All you have to do to join the leader is call us at any 
of the numbers below. 
eTG is an Equal Opportunity Employer M/F. 

CrG 
Computer Task Group inc. 

CORPORATE OFFICES/800 DELAWARE AVENUE/BUFFALO, NEW YORK 14209/716-882-8000 . 

CHICAGO PHILADELPHIA BALTIMORE BUFFALO ROCHESTER SYRACUSE PITISBURGH NEW YORK 
312-648-1084 215-964-0430 301-796-7010 716-882-8000 716-325-4220 315-463-6276 412-323-8600 212-398-1600 
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BOOKS 

ON THE DESIGN OF STABLE 
SYSTEMS 
by Gerald M. Weinberg and 
Daniela Weil1berg 
Gerald and Daniela Weinberg w~ readers 
of their new book On the Design of Stable 
Systems not to be ashamed to confess they 
do not know exactly what to make of it alL 

Apart from being an extremely good 
defense for any parts ofthe book that are ob­
scure, this warning is an ill-fitting conclu­
sion to a work that claims at the outset to be 
a contributipn to the development of general 
systems theory, that "curious and general 
way of thinking." 

What the book is good at, and what 
Gerald Weinberg's work has always beeri 
good at, is the explanation of imaginative 
approaches to the organization of systems 
(of humans or of machines). I remember the 
joy with which I first read Wefnberg~s The 
Psychology of Computer Programming 
when I was an operations manager. Here 
was real material, I thought at the time, WIth 
which to rebut the sterile thinking beginning , 
to take root in systems design and' system 
management. . 

The chapter of Stable Systems on 
"The Search for Regulations" staIl:ds out as 
a prime example of the Weinbergs' imagi­
native analysis. Yet stable systems, and 
hence their design, depend on two princi­
ples not directly addressed in this book­
control, and the understanding that' 'ration­
. al " systems are embedded in a larger sys­
tem of institutions and values. 

Control of a system is ess~ntial to 
keep it from degenerating into chaos arid to 
prevent it from adopting a different set of 
objectives from those embedded in the c~m­
trol mechanism. (A clear example is an 
operating system on a mainfnlme or mini 
which, if effective, will provide access to 
processor and peripheral resourses accord­
ing to the overall priorities of efficiency, 
and will, therefore, regulate the access each 
program has to the resources.) We in data 
processing, know that control is essential. 
When a leading writer in this field presents a 
general systems theory without an explicit 
analysis of the function of control, he is 
treading a very" dangerous path indeed. 

It is necessary to recognize that any 
system we deal with, any program we write, 
any network we build, is embedd~d in a 

SOURCE 
DATA 

larger system that inciudes a set of values. 
Eniinentsociologlst Philip Selznick wrote 
in an seminal work published 32 years ago: 
, 'As we Inspect these formal structures we 
begin.tO see that they never succeed in ,con": 
quering the nonrational dimensions of 
organizational' behavior. The latter remain 
at once indispensable to 'the continued exis­
tence of the system of coordination, and at 
the same time a source of friction, dilemma,' 
doubt, and ruIn. " 

The Weinbergs are very good at 
presenting par~s of the dp "system of coor­
dination, " but only as a discrete set, at best, 
of over hipping systems. Aside from holding 
up the most stupid and inept examples of 
Illanipulation for ridicule, how~ver~ this 
book contributes little to the development of 
systems theory. ' 

Every form of scientific or technical 
endeavor reveals not only its institution~l 
roots, but also the condition of the science 
in which it has been bred. As Thomas Kuhn 
showed in The' Structure 'of Scientific Revo­
lutions, there is either, a generally accepted 
framework into which efforts in a particular 
field fall, or that field is in crisis, with vari­
ous, paradigms,' conflictingiy tryirig to ex­
plain the empirical events that have broken 
the, previously accepted framework. The 
Weinbergs concentrate on some ,of the 
methods ,of general system design, devoting 
much of their book to an exposition ofa few 
of the mathematical and logical tools avail;: 
able. But the cases showing these tools in 
use are all discrete, that is, separate, and 
few of them mention the "dimensions of , 
organizational behavior" to which Selznick 
refered, nor is t~e essential role of control 
considered. 

In avoiding these subjectsthe Wein­
bergs reveal that the design of stable sys­
tems as a scientific endeavor is in crisis. 
Disappointingly, they poi~t to few ways in 
which this crisis can be overcome. 

Does it really matter that we in data 
processing are left contemplating empirical 
events ,without, an und~rstanding, of the 
values behind them? The answer has to be 
yes. Indeed, it not only matters now, but 
will continue to grow more" iiriportant. 

Systems design should provide us 
with the tools to apply universal methods of 
abstract representation to a variety of con­
crete problems. Many of the problems we 
have in data processing come from the lack 
of such tools, an inadequacy that forces us 

,back again and again'to the specific when 

the needed approach is the general. " 
The high order of abstraction we 

should seek from systems design 'should 
also reflect the humans that exist within and 
on the .boundary of the system by allowing 
for their humanity. There is a grave danger 
that, instead of doing this, humans will be­
come just another material of systems de­
sign. Robert Boguslaw provided a chilling 
example of this danger when he referred to 
human beings as "human operating units, " 
and said they are "freque~tly stupid, unreli­
able, and limited in memory capacity; qut 
beyond all this they seek sometimes to de­
sign theirown circuitry. This in a [systems] 
material is unforgivable, and any system 
utilizing them must provide appropriate 
safeguards. " Of course, the safeguards will 
be embedded in the control mechanism. 

I would hazard a guess that Bogus­
law's approach would horrify the Wein­
bergs as an example of that heavy-handed 
approach Gerald so humorously took apart 
in The Psychology of Computer Program­
ming . Yet it is by now surely plain that the 
work the Weinberg's are offering is an 
inadequate response to the type of approach 
I have used Boguslaw to represent. 

As data processing penetrates more 
and more areas of our lives general systems 
theory must provide an approach that allows 
people "to design their own circuitry" if it 
is to avoid playing the role of manipulator. 
John Wiley & Sons (1979, 353 pp., 
$21.50). 

-Richard Sharpe 

COMPUTER FRAUD AND 
COUNTERMEASURES 
by Leonard I. Krauss and Aileen 
MacGahan 
This book is a complete and very readable 
treatment of some of dp 's hottest manageri­
al issues, such as: How can computer-based 
applications be more secure and error-free? 
How can an organization protect itself' 
against computer-assisted, crime and/or 
losses resulting from, system errors? How 
can systems be developed to produce results 
on which management can rely for deci­
sions? 

Although the primary focus of the 
book is the prevention of fraud, the point is 
made that error-prone systems provide 
opportunity for fraud. Krauss and Mac­
Gahan have thus writte"n this excellent guide 

"for developing accurate, secure, private, 
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and effective applications. They also ex­
plain what controls are necessary in the pro­
cessing environment to ensure proper use of 
the application software. 

One ofthe book's strengths is that it 
presents wide-ranging ~aterial, in careful 
defiriitions and easily remembered lists. 
Some of the techniques used in program 
modification schemes, for example, are de­
firied as: 
• breakage-siphoning off small sums 
from numerous sources 
• undocumented transaction codes 
~ balance manipul,ation 
• deliberate misposting 
• file modification 
• fudging control totals. 

, Technical subjects, such asencryp-
tion and operating system controls, are han­
dled adequately for the book's intended 
audience of auditors, dp managers and 
analysts, security people, and financial 
management. However, the emphasis is 
clearly on' easy-to-implement controls. 
Seemingly obvious techniques such as rota­
tion of duties, required vacations, and sepa­
ration of responsibilities have frequently 
been ignored as organizations rushed to use 
the latest computer technology. Stories 
abound in our industry of the programmer 
who maintained, operated, and distributed 
the results of his company's payroll system, 

without taking a vacation, for many years­
thus violating every rule established for the 
preventiori of fraud in the manual payroll 
system. 

Computer fraud and Countermea~ 
sures begins with a description of the vari­
ous ways in which computer systems are 
u'~ed for fraudulent purposes; followed by a 
descnption ~f the control techniques for 
prevention anddetec(ion of fraud or system 
errors. Everything from establishing an eth­
ical business clima(e to maintaining output 
contJ;ollogs is include~ .. and the approach is 
practical. All the dp auditor's checklists of ' 
questions, for exainple, are included and 
explained. We are'notonly told to maintain 
a program change ~og, but are also given 
examples of the data to be inCluded in the 
log. While little of tlIis material is new or 
complex, Krauss ,an,d M;acGah~m present it 
more completely than many other texts on 
computer control~ and crime. , 

Legal' aspects' of fraud prevention 
,and, the methods for implementing a loss 
control prograin are also discussed. Empha­
sis is on problems of securing management 
commitment ana Staff compliance. 

Rounding OI.~t the book are useful 
appendices such as a comparison of com­
mercially avai,la~le' audit software, and a 
sample form to be used when confessing to 
computer fraud. A more extensive bibliog~ 

raphy would have been' helpful. 
Computer Fra1:ld mid Couniermed­

sures covers more substantive ground than 
most other texts on ,the" subject and usually 
indicates additional sourc~s of information. 
It is an excellent book for the practitioner, 
and may well be used as the basis for an in­
house controls course. Prentice-Hall (1979, 
509 pp.; $28.50). 

.. -Naorr-i Lee Bloom 

MACHINES WHO ,THINK 
by PainelaMcCorduck 
The Artificial Intelligence (AI) community 
is a tight knit, comparatively small group of 
workers, mostly, at Stanford, SRI, MIT and 
Carriegie-Mellon. Connected by the ARPA­

NET as well as by teacher-student relation­
ships, AI can appear as the ultImate "in" 
group in the exploding world of computer 
science. To be respected in the AI world you 
must be named Simon, Newell, Minsky or 
McCarthy-at least this is what McCorduck 
would seem to believe. This book is a con­
siderable defense of the group-lengthy, 
detailed, and sometimes feisty in support of 
the key workers. . 

, McCorduck begins with elaborate 
discussions of the varying' philosophies 
toward thinking machines. The opposite 
ends ofthe poles are the Hebraic tradition­
thou shalt make no graven images-and the 

Be known by the cotnpartyyou keep. 
And at HARRIS, DATA COMMUNICATIONS DIVISION, you'll be keeping company,with our staff of I?rofessionals 
who are experts in the field of data processing. Yourchoice of HARRIS as "the company" where you can bui,ld asolid 
future, teams you and your career ambitions with a leader in state-of-the-art distributed data proceSSing systems. 

Good "COMPANY" all the way around! Located in DALLAS, TEXAS, we are part of the constantly growing and popular SUNBELT, 
where the climate is mild, people are friendly, and you can enjoy both suburban living and city sophistication. Professional positions are 
available in the following areas: 

SYSTEMS ENGINEER 
BSCS with MSEE or BSEE with MSCS 
required. 5-10 years hardware, software 
and system design experience in the 
computer industry necessary. Knowledge of 
real-time development and microprocessor 
hardware essential. 

SR. PROGRAMMER ANALYSTS 
BSCS or related field required. Must have 3 + 
years business application experience using 
COBOL on large IBM systems. Priorfinancial 
systems experience necessary. 

SOFTWARE DEVELOPMENT 
PROFESSIONALS 

Background should include experience in 
design and implemen~atiori in OPERATING 
SYSTEMS; ON-LINE INTERACTIVE 
SYSTEMS FOHIBM 3270 and 3790; 
HONEYWELL VIP's, or BURROUGHS TO 
800; COMPILER DEVELOPMENT; DATA 
ENHW SYSTEMS and MINICOMPUTERS. 
BS in Computer Science or related fields is 
required along with assembly language 
knowledge. Solid experience with minicom­
puter and microprocessc;>r systems plus 
familiarity with structured design and ' 
programming techniques preferred. 

SR. MANUFACTURING 
ENGINEER 

BSEE with 3+ years design and 
manufacturing experience for development 
of specific product lines .. Must be people 
oriented and have the ability to work well with 
all levels of company perso.nnel. 

PRO'DUCT ASSURANCE 
ENGINEERS 

Hardware and software knowledge related 
to the computer industry and a BSEE or 
Computer Science Degree is required, 
Responsibilities will involve qualification of 
testing final products consisting of terminals 
and distributed data processing systems. 

Making Harris YOUR COMPANY will provide you with agood opportunity for advancement and excellent compensation. Some ofthe many 
generous benefits we offer include profit sharing, retirement plan, major medical/dental plan, stock purchase, tuition assistance and much 
more! 
Please reply in confidence by resume to Gary Siegel, Harris Corporation, Data Communications Division, Department DM,. 
P.O.Box 400010 MS #26, Dallas, Texas, 75240~ .,' 

HARRIS 
COMMUNICATIONS AND 

. INFOHMATION PROCESSING 

AN EQUAL OPPORTUNITY EMPLOYER MIF, H, V 
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At TTl, we're excited about the 
future and we've created an 
environment where new ideas 
are respected and progress is 
the goal. We're con'stantly 
seeking talented arid, creative. 

professionals who are com­
mitted to producing the high­
est quality technical· achieve­
men~ - like the sophisticated 
banking systems we designed 
for Citibank, one of the world's 
largest financial institutions, 

utilizing the· latest in state-of­
the-art Electronic Fungs Trans­
fer Systems (EFTS). More im­
portantly, we're, searching for 
people who are as excited by 
change and dedicated to it as 
we are. 

Besides providing career­
oriented individuals with ad~ 
vanced technical challenges, 
TTl is a firm believer in seeking 
out and encouraging individual 
recognition and advancement. 
Now is the ideal time to bring 
your expertise irito one of the 
following career assignments: 

• SYSTEMS' 
PROGRAMMING 

·ON.LINE .' 
APPLICATIONS 
PROGRAMMING 

• TEST ANALYSIS , 
• PROD(JCTDESIGN 
• DIAGNOSTIC , 

PROGRAMMING 
• TECHNICAL 

MANAGEMENT . 
• SYSTEMS ENGINEERS 
• TECHNICAL WRITERS 
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Selected candidates will find 
an outstanding enviro~ment 
offering. total career. satisfac­
tion. Foran immediate profes­
sional review, qualified individ­
uals are invited to forward a de­
tailed resume, complete. with 

. salary history, in confidence to: 
Nancy Stockinger, DM41 Pro­
fessional Staffing. 

TTI 
OCITICORP 

"Where the future of electronic banking is ••• Today" 

TRANSACTION 
tECHNOLOGY; INC. 
10880 Wilshire Blvd. 
Los Angeles, CA 90024 

Equal Opportunity Employer M/F 



SOURGEDATA 
Hellen~c-.machines are, useful, praisewor­
thy, and, even appealing. "An important 
point, this philosophical' distiriction, , and 
M~Corduck proPerly raises the ethical 
issues involved. But is it fair play for an 
admitted Hellenic to discuss Joe Weizen­
!Jaum's Computer Power 'and Human Rea­
son (see Dan McCracken's review in the 
April 1976 PATAMATION)?McCorduck's 
philosophy makes an objective analysis of 
Weizeribaum's Hebraic position nearly 
impossible. 

What makes this whole volume both 
interesting and infuriating is that McCor­
duck writes about AI as a passionate believ­
er. The author has connections with the 
community and has spent a great deal of 
time with the most important practioners. 
Since the AI failure rate is high, one wishes 
McCorduck had spent more time on t~ese 
failures, clarifying why, for example, a re­
search effort went off the deep end. At the 
same time, the few great AI triumphs, 
ELIZA, GPS, IPL-V and LOGO, really ought to 
get more credit than this book (or'the com­
~unity at large) gives to them and their 
developers. " , ' , ' 
, ' , As an apologist for AI,McCorduck 
gives extensive space to the tempest in a tea­
pot controversy surrounding HerberiDrey­
fus, author of What Computers Car(t. Do 
and general troublemaker for the AI crowd. 
McCorduck may n?t be aware Of it, b~t 

fully 99% of the computer i~dustry simply 
doesn't care about this affair. The rest of the 
computer world' is tOQ busy doing' its own 
work to worry greatly over minor feuds 
even though the personal disagr~ements are 
long and loud. ' 

McCorduck, a professional writer, 
write,s well and has a very special flair for 
dealing with (!xtrem~ly complex subjects in 
a popular style. Unfortunately, the editorial 
process failed to detect many instances of 
repetitive writing. It is enough to tell read- . 
ers onCe that Seymour Papertis from South 
Africa, or that Newell and Simon did their 
Logic Theorist over Christmas; three times 
is twice too many. Individuals are institu­
tionaliy identified,<:>verand over again. Bio­
graphical materials are in bits and pieces, 
scattered throughout several chapters. This 
is particularly, disappointing as' McCor­
duck's style when dealing with individuals 
is so good thifone would' hope for New 
Yorker-style profiles from this author. 

Writing aboutscience.is not easy. It 
is a privilege and, a burden of perhaps no 
more than 1 % of those who, claim computer 
science as their,discipline. Ne~ell, Simon, 

'et aL have done original, creative and ex­
tremely important work leading to in­
creased underStarfdingof humari thought 
processes. The Case' for some of the 
hangers-on isn't as Clear but the relative per­
centage of superstars is always sm~ll. This 

EDP SPECIALI$TS, 
career search opportunities 

S 18,000-$50,000 
MANAGER OF SYSTEMS PLANNING to 
$40,000. New Jersey company needs soft· 
ware/hardware planning pro' for highly 
visible 'spot that reports to senior VP. Exp 
in' operating sys,tems" JCL standards, etc. 
l3ankin'g or, Insurance bkgd a plus; poss· 
ibly #2 'man in technical serVices group 
looking to move, up. Refer NS. ' 
SYSTEMS MANAGER to $33,000. Billion $ 
manufacturing corp in low cost, no tax, 
rural Tennessee seeks Systems Manager 
w/strong mfg bkgd. On line IBM 370 w/ 
distributed network of D.G. minus. Mod·, 
ern Shop~ beautiful area. Refer OM. 
SYSTEM~ & PROGRAMMING MGR. to 

'$30,000. Prestigious Mid·At! company 
seeks manager w/degree & 30r more yrs 
as project leader or other supervisory 
position. Large scale IBM, COBOL. Sub· 
urban location. Refer RN. 
SR. SYSTEMS ANALYST to $30,000. Sev· 
eral immediate oppty's throughout the 
Carolinas for analyst w/~oli~ OS/VS or 

MV8, systelTls' design/implementation expo 
Strong preference for financial or, insur· 
ance systems knowledge. Full, career 
benefits. Complete' relocation paid by 
client companies. Refer JS. 
SOFTWARE ENGINEERS ,to $28,000. Pitts· 
burgh, based "Fortune 500" co seeks sev· 
eral software engrs to design & implement 
software packages in several technical 
application areas. Applicants must have 
BS, MS,' PhD in EE, ME or Computer 
Scienc,e w/l+ yrs exp in scientific pro­
~ramming on real time systems. Fortran 
IS essential. Experience w/system 32 com· 
puters & operating systems a plus. Refer 
BS.' , 
RENEWABLE' ENERGY, SCIENTIFIC PRO­
G,RAMMER to $20,000. "Fortune 100" 
growth sub in attractive location is ex· 
p~nding its R&D technology. Exceptional 
challenge for Fortran/Basic prog/analyst 
w/sophisticated science application expo 
Refer HG. 

CONTACT OUR NEAREST OFFICE ABOUT THESE AND OTHER FEE·PAID OPPORTUNITIE,s, 
OUR UNIQUE, COMPANy-oWNED OFFICE SYSTEM ASSURES PERSONAL, CONFIDENTIAL SERVICE. 

PHILADELPHIA,,! PA 19102-:-S. Burns, 1500 Chestnut St., 215/561·6300 
ATLANTA, GA ,,0346-R. Spang, 47 Perimeter Center, 404/393·0933 
BALTIMORE, MD 21204-R. Nelson, 409 Washington Ave., 301/296·4500 
CHARLOTTE, NC 28202-J. Schwab, 1742 Southern Nat'l Ctr., 704/375·0600 
CLEVELAND OH 441U-A. Thomas, 5755 Granger Road, 216/749·6030 ' 
McLEAN, VA 22101-0. Miller, 7921 Jones Branch Drive, 703/790·1335 
NEW YORK, NY 10036-N. Shanahan, 1211 Ave. of the Americas, 212/840·6930 
PITTSBURGH, PA 15222-B. Sayers, 4 Gateway Center, 412/232·0410 
PRINCETON,' NJ 08540-J. Dean, 3490 U.S. Rt. I, 609/452·8135 
WILMINGTON, DE 19810-H. Greene, 3411 Silverside Rd., 302/478·5150 
HOUSTON, TX 77098-G. Smith, 3000 Richmond Ave., 713/523·5504 
LOS ANGELES, CA 90017-W. McNichols, 707 Wilshire Boulevard, 213/623·3001 
SAN FRANCISCO, CA 94111-W. McNichols, 601 Montgomery St., 415/392·4353 

, ',',' .' pox-morris 

volume finnly, notes the contributions. 
While itis probably not sufficiently p()wet­
f~,d t~ cause professional AI skeptics to re~ 
think their positions, .if only a few people 
are moved the volume will have done its 
work weI1., 

The problem a reviewer, is faced 
with is finding a bottom line for a book. 
Certainly one is not happy abbut 'a ,book that 
takes some cheap shqts, notabiy' at 'Joe' 
Weizenbaum,bilt also at a number'ofothers 
outside the AI' axi~. On the other hand, 
McCorduck does.call attention to'the very 
special work, done by such pioneers as 
McCulloch and Shannon and the newer 
breed represented by Papert ari4Feigen~ 
baum. On balance, the book's assets out­
weigh the liabilities Read the, book, but 
never forget that it is written from a very 
special point of view. W.H. Freeman and 
Co. , San Francisco (1979" 3~)2 pp. , 
$14.95). 

-Philip H. Dorn 

rHE- GRowtH OF MEDICAL -, 
INFORMATION SYSTEMS'IN THE 
UNITED STATES , 
by DO,rJ~lri A., B. Lind~erg 
Medical infonnation'systems are viewed as 
a potential means for reducing medicaII 
health care costs and handling hospital man­
agement. This book is an evaluation of the 
past, 'present, and future of medical,infor­
mation systems technology. Lexington 
Books, D.C. Heath and Co., 'Lexington, 
MA 02173 (1979, 194 pp., $21). 

HOW TO MAKE MONEY WITH 
COMPUTERS: A GUIDE TO , 
SUCCESSFUL INVESTING IN THE 
COMPUTER AND INFORMATION 
INDUSTRY 
by Jerry Felsen, PhD. 
Another self-help story, this one geared 
toward finance and computer-assisted' in~ 
vestment. ,Supposedly aimed at the general 
public~ the book promises to transfonn 
those who read it' into millionaires. Its 10 
brief chapters cover What Is a Computer, 
Overview of the Computer and Infonnation 
Industry, How to Invest in, Computer Se­
curities, How to Double Your Money in 
Less Than One Year by Trading in Listed 
Options of Computer Stocks, How Your 
Own Personal Computer Can Help You Im­
prove Your Investment Perfonnance, How 
to Start arid Organize Your Own Computer 
Business, 27 Low-Capital Computet Busi­
nesses You Can Start from Your Home, 
How to Successfully Market Your Comput~ 
er Products and Services" How·to Forecast 
Computer Technology, and A Summary of 
Computer Technology Forecasts. CDS Pub­
lishing Co., Jamaica, NY 11432 (1979, 214 
pp., $15). ' ... _-- persannelconsultants ____ Iiii' 
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IMS-MVS ... SNA 
- , 

Bank of America pro .. 
vides banking and financial 
services to.individuals, corpo .. 
rations, government entities 
and other financial institu .. 
tions in California, the 
United States arid through .. 
out the world. 

, Electronic 
Banking Services 
(EBS) , head .. 
quartered in San 
Francisco,- sup .. 
ports the expand .. 
ing needs of this 
leading financial 
institution. We 
offer an, immense 
diversity of appli .. 
cations and ' 
methods with 
~'state of the art" 
technology and 
~quipment. 

Data Systems ,Planning 
and J)evelopment ' 

Data Systems Plapning 
arid Development is the tech .. 
nical organization which pro .. 
vides IMS based DB/DC . 
systemS for the bank's retail, 
corporate, and administrative 
infonnatiori processing. If you 
are a professional with at least 
5 years of large scale IBM 
Systeml370 background with 
IMSNS, MVS, SNA experi .. 
ence, one of the following 
areas may challenge you: 

Data Systems Architecture 
+ Expand current DB/DC sys .. 
tems into an I MSIFASTPATH, 
Multiple Systems Coupling, 
and SNA high perfonnance 
environment. 
+ Provide direction and design 

architecture for 
banking applica .. 
tions in the 1980's. 
+ Provide rec .. 
ommendations for 
system hardware, 
system software, 
communication 
network and data 
base technologies. _ 

" :Data Systems 
Data ' 
Administration 

+ Expand current 
IMS based data 

administration function to man.. , 
age data on an increased cross .. 
application basis. 

+ Includes physical data con .. 
trol, data base design, data, 
()peration control procedures 
and data recovery. In addition 
to IMS products such as IBM's 
data dictionary, DB prototype 
and ADF are employed. 

Data Systems 
Insta~ation Support . 

+ Broaden current IMS based 
DB/DC system support function. 

+ Responsible for building, 
installing, unit testing, system 
testing, and supporting IMS 
systems and products. 

Data Systems 
PertormanceSupport, 

• 13roaden the current IMS 
!Jased DB/DC system perfdt .. 
mance tuning, monitoring and 
capacity planning function. 
+ Use TPNS, SNAPSHOT, 
ANIMSVS, and other per .. 
fonnance tools; plan hardware 
and software changes. 

We offer competitive 
salaries and benefits, excellent 
training facilities, and the, 
latest in system development 
methodologies (lMS FAST .. 
PATH, ,MSC, Dictionary, 
TSO, BTS, TPNS, etc.). 

If you ,have the industry 
insight, technical background, 
and the desire to join our EBS 
group, please send your resume 
to Peter R. Hill, Vice Presi .. 
dent, Infonnation Systems 
Technologies or Charles B. 
Smith, Manager, Recruitment 
Services, Bank of America, 
Dept. #3411 .. DM, p.o. 
Box 37000, San Francisco, ' 
CA'94137. We are an equal 
opportunity employer. 

BANKOFAMERICAffi 

R,-\:-':f.: l ~F ,-\~lERIC,-\ :-':T&~'-\ 
\l~_\lRER FPll' 
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SOURCE DATA 
REPORTS AND REFERENCES 

EUROPEAN TRENDS 
Martin Simpson has a new report, "The 
European Office Equipment Market: 
Trends and Outlook for the 1980's." The 
information gathered for the report was· 
done largely on-site atthe companies cov­
ered: CII Honeywell Bull, Sperry Univac 
Int'l, IBM Europe, Amdahl Int'l, Nixdorf 
Computer, Wang Labs, Tandem Comput­
ers, Texas Instruments, Intel Corp;, Nashua 
Europe, and Rank Xerox. Market share and 
installed base information are included in 
the in-depth report. 

cant increases in orders fOrIBM, Univac, CII 

Honeywell Bull, and Amdahl, although a 
shift to more leaSing has reportedly affected 
IBM arid Amdahl adversely. Component 
shortages are said to have held back some 
product shipments at CII Honeywell Bull 
and NCR. Rank Xerox has had a strong year 
and has been particularly successful com­
petitively at the low end of the product spec- ' 
trum. 

BE A SYSTEMS HOUSE 
Everything you always wanted to know 
about selling small business system's is in a 
fat handbook for beginning entrepreneurs 
called How to Start Your Own Systems 
House. The information is basic and thor­
ough, and addresses seemingly every aspect 
of the potential business, inchiding whether 
one is ready to start. Samples of necessary 
documents are iiIcluded, such as lease 
agreements, software license agreements, 
nondisclosure agreements, business plans, 
and even direct mail advertising letters. 
This is the fifth update of this volume. $36. 
Essex Publishing, 285 Bloomfield Ave., 
Caldwell, NJ 07006 (201) 783-6940. Am<:mg the trends noted are signifi-

The European economic ()utlook is 
also discussed in the report. The accompa­
nying chart shows one perspective on that 
topic. The report sells for $395. Martin 
Simpson & Co., 115 Broadway, New 
York, NY 10006 (212) 349-7450. 

REAL PRIVATE CAPITAL INVESTMENT 
EXCLUDING HOUSING 

COUN'TRY 
West Germany 
France 
Great Britain 
Italy 
Spain 
Netherlands 

PERCENT CHANGE YEAR TO YEAR 
1977 1978 1979 
6.7 7.8 8.0 

(1.2) 1.5 3.0 
7.0 9.3 2.4 

(0.5) 0.5 2.2 
(4.0) (8.0) (1.0) 
12.4 5.0 5.5 

Sources: ITT, Martin Simpson & Co" Inc, 

" '·'Uter Camp-sers En9,n nY that haS 
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successfu\ Y d mainframe 'ty for 

d upporte 'f communi 
an s f r the scientl .IC he com mer-
Systems .0 ey'pandinS Into t eated cha\-

8 .y~~!'r~~tP\ace. ,hiS ~~s ~~sitiOns for 
cia. state-of-the- , 
\enSlnS . dividua\s. 
ta\ented ~RE SPEC.\AUS1S quiV­
SOf'TW uter Science or. e com-

BSn.AS c~~~ce. Backs~~~101n OS, or 
a\~nt .ey.P\ementatiOn, V ",;semb\er 
pI\er ImP eratinS Systems. abi\ity. 
other op \ \anSuase cal' 

\US hish \eve RS 
~ES\GN ENG\NEE . ence in diSita\ and 
oS / MSE.E. with ey'pe~~dse of compute~ 
D 'sn KnOW mory an 
\oSiC desl . ainframe me 

h'tecture, m . 
arc, ,I diasnostlcs. .. both 
h rdware . . ey.lst In 
"a ortunltleS .' s We are 
cur~ent ~)~niOr \eve\ POSltl~~~ best in 

I senl~r an he best and. offer ourfuture\ 
\ seekinS t. Lets diSCUSS y 
\. compensation. resume to: 
, Ca\\ or send YO~~d Gort1\g, 

~;''\6) 84S.600.0 ...... ~ 

__ ~. ~PoRA\\oN 
, 1\ 1NOOATA C Buffa\o, NY. 14203 NI-' computer park"t:{ EmplOyer Wf 

One An Equal Opportun' 
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1980 
6.5 
1.0 
0.2 
3.0 
5.0 
3.0 

PERIODICALS 

ANOTHER WP NEWSLETIER ' 
Advanced Office Concepts has been an­
nounced by Amy Wohl, editor of the new 
publication. The monthly newsletter will 
address research projects, business applica­
tions, new products, and market commen­
tary. Three special supplements per year are 
planned for in-depth looks at specific tech., 
nologies. $95 per year. Advanced Office 
Concepts, 354 W. Lancaster Ave., Suite 
214, Haverford, PA 19041 (215) 649-7310. 

SCIENTIFIC PROGRAMMERS 
The NaVy's major research, development, 
test and evaluation activity, located in 
California's High Desert, has immediate 
openings for professionais in data· pro­
cessing ,who wish to live in a clean, small­
town atmosphere and work on challeng­
ing scientific applications in the follow­
ing areas: 

o SOFTWARE ENGINEERING 
o MINICOMPUTER SYSTEMS 
o SCIENTIFIC DATA BASE DESIGN 
o PROCESS CONTROL 
o GRAPHics SOFTWARE 
o DATA INTEGRITY 
o TEST RANGE DATA REDUCTION 

Send your application or resul11e to: 

NAVAL WEAPONS CENTER 
Code 09-6224-ED 
China Lake, CA 93555 

Call Collect (714) 939-6441 

An Equal Opportunity Employer 

U.S. Citizenship Required 
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MSM 
The MULTIPLE SYSTEMS MANAGER 

For: a.ABBD TAPB USBBS' 
ElimilJlltes the problems of Multi.System TAPE Alloi:R.tkms 

• MSM aulomalically conlrols TAPE ALLOCA TlONS among your 
syslems. 

• MSM allows MORE EFFICIENT TAPE DRIVE UTILIZATION. 
Your tape drives will be treated as a single combined pool, rather than 
several smaller ones. This will have a tend,ency to reduce overall tape drive 
requirements. 

• MSM ALLEVIATES CONFUSING OPERATOR BURDENS. 
Without MSM, operators must manually coordinate device usage among 
the various systems. 

• MSM ELIMINATES COSTL Y JOB RE·RUNS due to inadvertant 
multl·system tape allocation. 

• MSM PROVIDES A SINGLE·SYSTEM IMAGE with respect to 
device allocation. 

• MSM Is COMPLETEL Y COMPA TlBLE with the standard 
operating system allocation philosophy. 
MSM SImply extends it to cover all systems In your complex. 

• MSM can be INSTALLED IN 10. MINUTES - NO IPI;. Is reo 
qulred. 

• MSM requires NO SYSTEM MODIFICATIONS. whatsoever. 
• MSM Is TRANSPARENT to your \lsers and operators. , 
• Additional OVERHEAD caused by MSM Is INSIGNIFICANT. 
• MSM runs in conjunction with Super-MSt - the Multiple 

Systems' Integrity Facility. . , 
• Although MSM is currently available only for MVS en· 

vironments, support for .other systems environments (SVS, 
MVT, VS1 and MFT) is expected to be a~nounced soon, ' 

, A. ALLEN SE,RVICES 

~CORPORATION 

10 Af:qNire MSM (or for M~ Inform4Hon) •• : 
Rosemary (MSM) 

CAlI RosemRry: ,I~~I;i~~~; 800·543-7583 (Exl. 203) 

Collect: 513·890·1200 
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or write: '~~!~r:~~~~C;~e~~RP. 
212 W. National Rd. 
Vandalia, Ohio 45377 

RPG to COBOL 
or for those PL/1, Shops 

RPG to PL/1 
Two of the many successful translators offered by Dataware provide 
a smooth and effortless transition from RPG. The translators can 
handle most any level of RPG (SYS/3, Mod 20, etc.)and achieve an 
extremely high percentage of automatic conversion (approaching 
100%) of the sou rce code. 

For more information please call or write today! 

a
' The, Conversion SoftWare People 

jI Cilt:aware,lnc. TELEX 

'----_____________ ....... , . 2565 Elmwood Ave., Buffalo, NY 14211 (716) 876-8722 91519 

SOFTWA~E SERVICES 

IBM OS 
. USERS 

Abend-Aid 
Can Get You 
Out of The 

Dumps. 
Cut the high cost of abends 
with the dynamic software 

Package Abend-Aid. 
Prints in English the cause 

o,f'abendsand data 
needed to. correct them. 

Call 313-559-9050 
TOMARK 

Another service 01 Compuwilre 
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NEW LIFE 
FOR . 
1401 PROGRAMS 
CS-TRAN converts your 1401 object pr.ograms to COBOL for the main­
frame or mini of your choice. 

CS-TRAN is the only translator that accepts your object programs, 
patches and all, yet allows you to include actual COBOL paragraph 
names and record definitions. 

If you'd like more details about new life for your1401 programs just call or 
write Russ Sandberg. ' 

~S' ~:~n~,?~~~~(~~ N~~!~~:~"'::I~' 
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REPORT-WRITER 
UTILITY 

MINI LANGUAGE 
DATA BASE UTILITY 

FOR IBM 360/370 
UNIVAC 90 

OVER 600 USERS 
WORLDWIDE 

FREE TRIAL 
AVAIlABLE 

NOW SUPPORTING 
4300 

SERIES IBM 

SYSTEM SUPPORT SOFfWARE, INC. 
5230 SPRINGBORO PIKE 

DAYTON, OHIO 45439 
(513) 435-9514 (TELEX 288-324) 
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PREVENT ~~Wild Cards" 
IN YOUR DATA sUPERe 

with ... 

h. ALLEN SERVICES 

~CORPORATION 

SHARED DASD USERS: 
Consider ~ SUPER-MSI ••• 

• PROTECTS YOUR DATA INTEGRITY by preventing simultaneous destructive updates by 
Jobs In dillerent systems. 

• ELIMINATES RESERVE LOCK-OUTS (both performance lock·outs and 
"deadly-embraces") , 

• DOES NOT SACRIFICE RELIABILITY as do other approaches to this problem_ 
• INFORMS OPERATORS andlor TSO USERS (as appropriate) about the precise taskijob. 

TSO user, etc.) CAUSING dataset conflicts. 
• Provides POWERFUL OPERATOR COMMANDS to CONTROL and MONITER performance 

and activity. 
• Is TRANSPARENT to USERS, and almost transparent to operators. 
• Is INDEPENDENT of system environment-for example, It works equally well with MVS; 

MVS-SE, SVS, MVT, VS1, MFT, HASP, ASP, JES2, JES3, etc. 
• Can be INSTALLED IN 10 MINUTES without an IPL and WITH NO SYSTEM CHANGES 

WHATEVER. 
• Is ALREADY INSTALLED IN WELL OVER 100 INSTALLATIONS THROUGHOUT THE 

WORLD. 

For More Information or to Order a No-Obligation FREE TRIAL ... 
In EUROPE: 

Mr. Kaluzny 
In NORTH AMERICA: 

Rosemary (/v1511 
C .. II: or wrile: UNILEVER GMBH 

15 Dammtorwall 
c;.,II: or ",rile: ALLEN SERVICES CORP. 

!~~~~ft:H~OI: 800-543-7583 X203 ~~~t~r~~~na:t~d~t 040 3490 2229 2 Hamburg 36 
West Germany Collect: 513-890-1200 Vandalia, OH. 45377 
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ALLEN SERVICES 

ca~POAATION 

• FOR MVT, SVS, and MVS 
ENVIRONMENTS 

• INCREASES THROUGH-PUT BY 
10% TO 40% 

• IMPROVES TURNAROUND TO USERS 
• REDUCES OVERHEAD CPU CYCLES 

BY 5% TO 20% 
• EXTENDS LIFE AND UTILITY OF 

EXISTING HARDWARE 
• NO JCL CONVERSION OR 

MODIFICATION 
• EASILY AND QUICKLY INSTALLED 
• OVER 10,000,000 HOURS OF 

OPERATION IN OVER 150 SITES 
• TECHNICAL DETAILS UPON 

REQUEST 

ALLEN SERVICES CORPORATION 
A 212 WEST NATIONAL RD. 
~ VANDALIA, OHIO 45377 

(513) 890-1200 
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ReportWriter/ EDP 
Audit Software 

ToOls for 
3601370/~300* 

Dylakor 
16255 Ventura Boulevard 
Encino. California 91436 

(213) 995-0151 
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SERIES 11 
Customized Programming 

U 
project management systems 
general business applications 

event driven execL!tive 
computer graphics 

_V IJ!, Raymond G. Lorber, 
Incorporated 
Systems &: Programming Design 

4820 Bank of America Center 
San Francisco, CA 94104 

(415)434-2607 
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FREE~ 
CATALOG 
For a free government 
catalog listing more than 
200 helpful booklets, 
write: 
Consumer Information 
Center, Dept. A. Pueblo, 
Colorado 81009. 



Bata booklet on specialized 
software information 
systems covering: 
*IiENERAI SOffWARE 
* DATABASE SDITWARE 
*MICROBMINI SOITWARE 

A. P. Publications Ltd' 
322 ST. JOHN STREET • LONDON, E.C.1 
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DP MARKETPLACE 

BROKER IN 

DEC SYSTEMS 

& COMPONENTS 

C.D. SMITH & 
ASSOCIATES, INC. 

730 N. Post Oak Road, 
#301 

Houston, TX 77024 
713-686-9405 
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PROGRAMMERS 
ENGINEERS 

with systems programming/software 
dev exp IBM/OS & other large systems 
or minicomputer assembly language 
sought by quality energy, mfg, systems 
& consulting cos. Software, hardware & 
real time applications opptys. $19-
32,000 SW, SE. W. MW & NE. Other 
clients seek business applications ana­
lysts & programmers with financial, mfg, 
or energy co applications exp Cobol, 
PLl, RPG, assembly $18-29,000 SW & 
'3E. 
Confidential contacts controlled by you. 
Resume to J. L. Gresham, BChE. MBA 
will contact you at home first. Est. 1966. 
member AIChE. Fees paid. (713) 781-
3300. 

Systemation Consultants, 
Inc. 

employment service 

P.O; Box 42212 Houston, Texas 77042 
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BUY, SELL, LEASE 

Some Bad News And 
Some Good News 

WHEN YOU NEED 

DEC .. · 
TERMINALS 

• VT-100 • LA36 
• LA120 • LA1BO 

POP11/03 SYSTEMS 

LSI/11 MODULES 
.; .• • &. ':.. • • 

Fears over predicted food shortages and skyrocket­
ing costs are valid. A sensible solution lies in getting 
nutritious dehydrated, long-term storage foods that 
are time and money savers. A sample case of six deli­
cious and popular foods sent prepaid for $29.00. 
Learn how you can benefit using and storing these 
wonderful, money-saving healthful foods. Free Stor­
age Guide and best selling cookbook included. Money 
back if not delighted. Also with purchase of Sampler 
Case receive FREE a copy of Howard Ruff's best seil­
ing book "How To Prosper During The Coming Bad 
Years" . 

. , . . u 
U UIIIROIII 

CORPORATION 

Frontier Food Association (20~) 874-8500 
7263 Envoy Ct., Dallas, TX 75247, (214) 630-6221 198 Ro~te 206 • SomervIlle. NJ 08876 

TE L EX'S33184 
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JOB MARKETPLACE 

AUTOMATED MOTlJR-VEHICLE 
MANAGEMENT SYSTEMS. Sources 
are sought which can provide auto­
mated systems for some or all of the 
following fleet management functions: 
recording expenses and vehicle main­
tenance history; billing; analyzing 
vehicle utilization, downtime, work 
productivity, supply and demand, and 
program performance as compared 
with objectives; and researching the 
data base. This is not a request for 
proposals. An RFP may bE: issued 
within the next year. Address re­
sponses to General Services Admin~ 
istration, Transportation and Public 
Utilities Service (TSM), Washington, 
DC 20406. 
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Experienced 
Programmers 
and Analysts 
Send resumes to: Mark D. 
Grove, Recruiting Office, 
JEtna Life & Casualty, 79 Far­
mington Avenue, Hartford, 
CT 06156 (203) 273-6828. An 
equal opportunity employer. 

.. 
LIFE & CASUALTY 

CIRCLE 161 ON READER CARD 

Data Processing wacker Siltronic. 
Anew name in the industry? 
No. Just new to the Portland area. We're the largest producer of silicon wafers 
in the world. The electronics industry is based on silicon wafers~ur product 
-and the demand is greatThat's where you can be of help to us. 

If you are a professional analyst in a manufacturing environment, you can 
help create our Data Processing functions. Here are the positions available: 

Production Control/Data Collection 
Capacity Planning/Scheduling 
Order Processing 
General Ledger/Cost AccoUnting 
Accounts Receivable/Fixed Assets 
Inventory Control & Purchasing/Accounts Payable 

You'll enjoy the work environment at our lovely new building on the 
Willamette River. If you're interested in working in the heart of the electronics 
industry without the industry pressure, please send your resume to Ms. Mary C. 
Walhood, Wacker Siltronic, 200 S.w. Market St., Portland, OR 97201. An equal 
opportunity employer m/f/h. 

WACKER SILTRONIC CORPORATION 
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Clear Lake, that is, If you'd rather be sailing, fishing, 
boating, or I skiing, then you' should be working for 
Ford Aerospace and Communications Corporation. 
We're located in the Clear Lake area, situated by 
Galveston Bay, just 25 miles from the Gulf of Mexico, 
known for excellent deep sea fishing. Around the lake 
there are numerous marinas and yacht basins that 
distinguish the area as the boating mecca of the Gulf 
Coast. And we're a comfortable distance from the big 
city-just 30 minutes from downtown Houston. Our 
career opportunities are equally attractive. As a 
leader in a custom data processing systems for large 
scale ground based communications, command and 
control applications, we have immediate openings for 
the following profeSSionals: 

Assembly Language Programming: 
Design, code, verification, and documentation of 
assembly language programs in a real time environ­
ment. Telecommunication and/or process control ex­
perience using micro/mini computers is a definite 
asset. 

Application Programmers: A wide range of 
openings exist at all levels for applications program­
mers proficient in assembly language, FORTRAN IV, 
or COBOL on all size machines. Experience with In­
tel, Interdata, DEC, Varian, or IBM processors a 
definite asset. 

Data Base Analysts: Varied opportunities in 
developing computer based systems in the category 
of DATA BASE MANAGEMENT SYSTEMS such as 
IMS, TOTAL, GIM, or DBMS. Applicants must have 
varying degrees of experience in data base design­
ing, implementing, administration, data base genera­
tion, and be capable of consulting with system users 
and programmers rel~tin~ to .data base applications. 

Systems Programming: OS internals ex­
perience on micro, mini, or large scale computer 
systems. DeSign and implementation of 1/0 drivers, 
systems enhancement, and system utilities highly _ 
desirable. Experience with WCS is a plus. 

The above positions are for long term assignments in 
our Space Shuttle support programs. We can offer 
highly competitive salaries and an outstanding benefits 
package, as well as excellent opportunities for ad­
vancement. What's more, Texas doesn't have a state 
income tax. So if you're looking for a career oppor­
tunity that won't interfere with your fishing, or if you 
want to get away from the big city for more than just 
a weekend, the answer is clear ... Ford Aerospace & 
Communications Corporation. For more information 
CALL COLLECT or send a resume to Mr. John 
Brown or Mr. Gary Hunt, Space Information Systems 
Operation, Dept. AJD, P.O. Box 58487, Houston, 
Texas 77058, (713) 488-2783. 

Ford Aerospace & 
Communications Corporation 
We are an equal opportunity emrloyer, m!f. 

ADVERTISING 
OFFICES 

Sales Manager 
John M. Gleason 
New York, NY 10019 
666 Fifth Ave. 
(212) 489-2200 

Eastern District Managers 
A. Treat Walker, 
Warren A. Tibbetts: 
New York, NY 10017 
420 Lexington Ave. 
(212) 682-7760 

New England District Manager 
Warren A. Tibbetts: 
Manchester, NH 03104 
112 W. Haven Rd. 
(603) 625-9498 

Midwest District Manager 
William J. McGuire 
Chicago, IL 60601 
3 Illinois Center Building 
303 East Walker Drive 
(312) 938-2900 

Western District Managers 
Alan Bolte, Jr.: 
Los Angeles, CA 90035 
1801 S. La Cienega Blvd. 
(213) 559-5111 

James E. Filiatrault: 
Mountain View, CA 94043 
2680 Bayshore Frontage Rd. 
Suite 401 
(415) 965-8222 

U.K., Scandinavia, Benelux 
Intergroup Communications, Inc. 
Wallace K. Ponder, European Director 
Paul D. Dimmock, Regional Manag~r 
31 Lyncroft Avenue 
Pinner, Middx, HA5 1JU 
England 
Tel: (01) 868 9289 
Cables: PACOM, Pinner 

Germany, Austria, Eastern Europe 
Tullio_ Giacomazzi 
130 Jermyn St. 
London SW1 Y4UJ 
Tel: (01) 8393916 

France, Italy, Spain 
Gerard Lasfargues 
32 rue Desbordes Val more 
75016 Paris 
France 
Tel: (1) 5049794 
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Shigeru Kobayashi 
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New Grinza Building 
3-13 Ginza 7-chrome 
Chuo-ku, Tokyo 104, Japan 
Tel. (03) 571-8748 
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PROCESS COMPUTER SYSTEMS EIGIIEERS 

Join Aramco Services Company 
in Houston for top salaries, 

• • unique experience 
When Aramco Services Company, a wholly 
owned subsidiary of Aramco, the largest 
oil-producing firm in the world, hires you as 
a process computer specialist, you'll get a top 
salary. Plus a great benefits package. You'll 
also be starting out on what could be a very 
rewarding Aramco career position. 

Work in Houston on the world's 
biggest overseas projects 

Aramco is the key firm involved in the devel-· 
opment of the energy resources of Saudi 
Arabia. 

Many Aramco projects are very large in 
scope, complexity, and in the application of 
advanced technology. There are challenging 
smaller projects, as well. 
. Many of the projects are supported in 

Houston by process computer specialists who 
serve as the key liaison between Saudi Arabia 
and U.S. vendors or turnkey contractors. 
Often, the smooth start-up-and trouble-free 
operation of a project costing millions, or 
even billions, are aided by an individual or a 
team in Houston. 

Can you think of any other place in the 
country quite like this where you could start 
to carve out such an interesting career? 

This could be the job 
you've waited for 

In this key job supporting major Aramco 
projects, we require process computer software 
engineers with BS degrees in engineering, 
math or computer sciences, and 3 or more 
years' experience in various real-time pro­
cesses or SCADA projects. 

We also need process engineers with BS de~ 
grees in chemical engineering, and 3 or more 
years' experience in designing and maintain-

. ing process computer and instrumentation 
systems. 

Process computer hardware systems engineers 
are needed with BS degrees in electrical engi­
neering, computer science or engineering 
technology, plus 3 or more years' experience 
in designing and maintaining process com­
puter and instrumentation systems. 

You'll be based in Houston, but from time 
to time you will be required to travel to ven­
dors in the U.S. and to field sites in Saudi 
Arabia. 
Interested? Send us your resume and we'll 
get back to you very soon. Write: Aramco 
Services Company, Section DaM, Dept. 
DM040080]SA, 1100 Milam Building, Hous­
ton, Texas 77002. 

ARAMCOjTXJ@QD~u@~ 
SERVICES COMPANY, DOMESTIC 
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PROGRAMMERI 
ANALYSTS, 

OUR GROWTH IS ON 
YOUR SIDE 

We're Arbitron, a leader in radio and TV audience 
measurement and analysis. Expanding activities have 
created opportunities for programmers/analysts with 
experience in COBOL and or FORTRAN. CDC Cyber 
NOS experience a definite plus, but not mandatory. 

Salaries are competitive. Benefits excellent. We are lo­
cated in beautiful suburban Maryland near Washington. 
A nice place to work and live. Don't let this chance pass 
you by. Send your resume, in confidence, to Carol 
Poske, Personnel Administrator. 

THE ARBITRON COMPANY 
I';:J c:'\ a research service of 
\::J r::J CONTT\Ol DATA COR.POR.A TION 

4320 Ammendale Road 
Beltsville, Maryland 20705 

Affirmative Action Employer 

DATA PROCESSING 
PROFESSIONALS 
California / Hawaii 

PRC, the largest diversified professional services organization in. 
the world, is currently engaged in a wide range of computer 
systems develOPment and scientific support projects throughout 
the western U.S. Immediate openings exist for programmer 
analysts, systems analysts and project leaders with experience in 
one or more of the following: 

• Mini-computers (preferably PDP 11/70 or VAX 11/780) 
• DEC operating systems 
• FORTRAN, COBOL, PASCAL, GPSS or Assembly 
• Data Base Management Systems 
• Data Communications 
• Simulation and Modeling 
• Interactive applications/graphics 
• Scientific and technical applications 
• DOD, intelligence and weapons systems 
• Operations Research 

Opportunities exist for recent graduates BS/MS in EE, math, 
physics or computer science. 

Work locations include San Diego, Los Angeles, Westlake Village, 
Monterey, Ridgecrest, and Hawaii. 

To learn more about these career opportunities and ourexcellent salary 
and benefit program, call collect or submit your resume in confidence to 
Jim Paul: 

pre Planning Research Corporation 
Western Headquarters 
10960 Wilshire Blvd., Suite 2400 
Los Angeles, CA 90024 
(213) 477-6581 

US Citizenship Required For Some Positions. 

Equal Opportunity Employer M/F 
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SOFTWARE 
PROFESSIONALS­

COLORADO SPRINGS 

New concept in 
Customer Services opens exciting 

career paths in the Rockies. . 

The overwhelming customer acceptance of our 
most advanced centralized software Service 
Center in Colorado Springs requires us to dou­
ble our staff. Our accelerating growth has 
created exceptional career opportunities for 
highly motivated, technically proficient 
specialists. 

You will be in the forefront of computer tech­
nology and participate in or lead product 
improvement projects, investigating and apply­
ing new service delivery methods. 

To qualify, you should have significant profes­
sional experience in using computers at the 
applications or systems level. We seek individ­
uals with time sharing, real time, or distributed 
processing background. Experience on Digital 
operating systems preferred. Good communi­
cation skills and the ability to research, struc­
ture and provide expert solutions to complex 
problems are essential. 

Our location in Colorado Springs may be ideal 
for your lifestyle. A cosmopolitan city of 
330,000, Colorado Springs has the beauty of 
mountains, prairies and year-round resort 
activities. The many .educational and cultural 
opportunities offer a rich environment for sin-
gle or family living. . 

We offer you a competitive salary and a com­
prehensive benefits package including an 
excellent dental plan and relocation program. 

For immediate and confidential attention, 
please call Lora Wallis, collect, at (617) 493-
4457 between 8:30 a.m. and 5:00 p.m. EST, or 
send resume toGH Vondrasek, Digital Equip­
ment Corporation, 301 Rockrimmon Blvd. 
South, Colorado Springs, CO 80919. 

We are an equal opportunity employer, m/ f. 

~D~DDmD 
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GOODJ!iEAII 
AEROSPACE 

The Defense Systems Division offers outstanding opportunities 
to individuals degreed in EE, ComSci or Physics to support 
product lines such as digital data processors, guidance and 
corltrol systems, simulators and trainers, tactical ordnance sys­
tems, and undersea warfare systems. 

Current career openings include: 

• RELIABILITY ENGINEERING 
Circuit Stress Analysis 
Detailed Failure Analysis 
Maintainability Analysis 

• DIGITAL TECHNOLOGY 
Array and Parallel Processors 
Computer Architecture 
Mini'and Micro Computers 

Effects Analysis 
Reliability Predictions 

Logic Design 
Hardware 
Software 

• GUIDANCE, NAVIGATION AND CONTROL SYSTEMS 
Airborne Radar Systems 
Digital Image Processing 

Send resume to: 

E; L. Searle 
Goodyear Aerospace Corporation 
Akron, Ohio 44315 

An Equal Opportunity Employer M/F /H/V 
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REQUIRED BY THE 
FOOD AND AGRICULTURE ORGANIZATION 
OF THE UNITED NATIONS, ROME, ITALY: 

CHIEF, MANAGEMENT 
INFORMATION SYSTEMS UNIT 

to plan, develop and implement FAO's management infor­
mation system(s) (an IBM 370/148 with remote and interac­
tive access is presently' installed; more advanced hard/ 
software of relevance to MIS applications is planned) by 
ascertaining users requirements for MIS services, advising 
on feasibility and cost/effectiveness of proposed systems 
and on hard/software developments relevant to systems oper­
ating or in development, and conducting workshops on MIS 
systems. 

ESSENTIALS: University degree in business admin-
istration, computer sciences or related discipline. Minimum 
10 years experience relevant to the job; thorough knowledge 
of current information processing techniques (such as data 
base management, communications processing, MIS soft­
ware). 

SALARY: from US$ 34,800 p.a. net tax-free plus the 
usual allowances of the International Civil Service. Please 
send detailed curriculum vitae quoting , 'VA 953-AFM-
DM" to: FAO, Central Recruitment, Rome, Italy. '~ 
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A new video link for remotely piloted vehicles revives an old but surprisingly 
simple technique to resist jamming. The approach calls for video signals to be 
transmitted using phase modulation (PM) rather than frequency modulation (FM). 
Hughes engineers have found that with this method the TV picture gradually de­
grades as the jamming signal strength increases. By contrast, the performance 
of an FM system deteriorates rapidly after falling below a certain threshold. 
Phase-modulated signals, when properly processed, require less bandwidth and. 
can be coded using pseudo-noise and spread-spectrum techniques, thus reducing 
the chance of enemy detection. 

A ground-based radar now being developed will be so "quiet" that anti-radiation 
missiles will be less likely to home in on its beam. The new radar will hav~ 
two antennas, one to transmit low-energy beams continuously and the other to 
listen for returns. (Conventional radars differ by transmitting high-energy 
pulses so that one antenna can alternately transmit and receive.) A new antenna 
technique reduces the radar's side lobes the secondary patterns of energy 
that enemy missiles can home on. Hughes is building a prototype qUiet radar 
antenna for evaluation by the U.S. Army. 

Computers are freeing electronics engineers from monotonous tasks and g~v~ng 
them more time to be creative. With Computer Aided Design/Computer Aided Manu­
facturing (CAD/CAM) systems, engineers sketch designs on terminal screens and 
let computers create final drawings. They can have the computers assemble their 
parts or circuits and simulate the way they actually would work. In an impor­
tant step toward "paperless" production, the computers also convert designs into 
coded form to run automated machinery in manufacturing. One Hughes CAD/CAM cen­
ter helped to significantly reduce development costs of the AN/APG-65 radar; 
produced under contract to McDonnell Douglas for the F/A-18 Hornet. 

Hughes Industrial Electronics Group -- with locations in Carlsbad, Irvine, New­
port Beach, Torrance, and Sylmar, Calif. ~- is seeking electrical, mechanical, 
and industrial engineers and physicists. Programs include digital/analog cir­
cuits, microprocessor communications, fiber optics, telecom switching, connec­
tors, flexible circuits, semiconductor material and processes, MOS/bipolar/CCD, 
MOS test, hybrid microcircuits, lasers, mm-wave subsystems/devices, GaAs FET 
devices, GaAs IC devices, microwave communications, microwave amplifiers/tubes, 
cryogenics, and solar cells. Send resume to John G. Wilhite, Hughes Aircraft 
Company, IEG-SE, P.O. Box 2999, Torrance, CA 90509. Equal opportunity M/F/HC. 

Improvements to a U.S. Navy torpedo will enable the weapon to remain effective 
against enemy submarines through the 1990s. Hughes has been awarded the prime 
contract to develop a new digital guidance and control subsystem for the Ad­
vanced Capability (ADCAP) Mk-48 heavyweight torpedo. The electronics will im­
prove the torpedo's guidance and effectiveness, particularly in adverse open­
ocean environments. Twenty-four electronic kits will be developed for instal­
lation and test during the 36-month validation phase of the contract. Teamed 
with Hughes is the Gould Corporation, builder of the Mk-48 torpedos. 

Creating a new world with electronics r------------------, 
I I 

: HUGHES: 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 
CULVER CITY. CALIFORNIA 90230 



An exchange of readers' ideas and experi~nces. YoLir contribut~ons .are invited. 

MIDDLE .. 
MANAGEMENT'S 
INEVITABLE 
DECLINE 
The return-on-investment ·of a typical computer acquisition has 
been very slow in arriving. This has not stopped the growth of the 
computer industry in the U.S., which is expected to reach some 
500,000 installations by J985, of systems with a purchase value of 
more than $50,000. In addition, the industry expects to have a simi­
lar number of mini- and microcomputers, with a value between 
$5,000 and $50,000. 

Apparently American management feels that modern infor­
mation· systems are. a necessity, regardless of economic conse­
quences. The prestige of ownership, competitive prices, and the 
"keeping up with the Joneses" syndrome all have made their con­
tribution to the mass belief in computer necessity. 

Fortunately; the power of the technology, and. its maturity, 
can (and will) rescue many companies from a poorly justified deci­
sion ~ This is due to the fact that promises made by. the industry at its 
inception that computer use would be justified are beginning to be 
fulfilled. The realization of these promises, however, will have a 
far-reachirig impact on the funCtions of middle and upper manage­
ment. This will be the most significant development in managerial 
structure and technology for the next decade. 

There are three primary justifications for the use of a com­
puter, all of which have economic effects. These, in sequence of 
their historical realization, are: . 
• Elimination of Rote Functions. To a large extent this goal has 
been reached in the U.S. economy. All large organizations use 
computers for basic volume clerical functions, which has resulted in 
the elimination of millions of low-level jobs mostly through attri-

. tion and hiring reductions. This began in clerical labor-intensive 
areas, and has gradually spread to all industries as computer prices 
plummeted. 
• Integration of Customer Services. This allows quantum improve­
ments in customer relations by providing immediate access to 
needed customer information. This started in "customer-inten­
sive" industries, such as airlines and savings banks, but is now 
gradually spreading to manufacturing and distribution compariies 
with on-line order entry, inventory management, . and the like. 
• Management Information Systems. An elusive concept, this at­
tempts to provide management with more and better information for 
intelligent decisiQn~making. This form of justification has not really 
been achieved, but there are signs its turn is near. Achievement of 
this objective will have the greatest organizational impact. 

The primary impact of the development of a real manage­
ment information system will be the gradual elimination of middle 
management. The basic function of most middle managers is infor-
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mation condensation: the filtering of masses of data to obtain facts 
necessary forthe next level of management, and to allow decision­
making at this level. When intelligent management information 
systems are substituted for this function, it disappears. Decision­
making functions are then concentrated in the hands of a few man­
agers, presumably at the upper level of the organization. 

The lower levels of management are already under pressure; 
many of the mechanical functions of information distillation have 
disappeared in the primary computer-using industries: banking, in­
surance, and government. There is considerable resistance but the 
inevitability of information availability will gradually reduce the 
number of roles and functions of middle management. 

At the same time, other changes will take place within the 
company hierarchy .. We can expect the emergence of a stronger and 
more powerful technical management level. Information systems 
management has to assume a much stronger role. The entire sys­
tems organization, through its very control of the design of inform a­
tion systems, will control the corporate decision-making process 
and its data base. 

There is, therefore, an immediate need to improve the qual­
ity of the systems organization, and, within top management, a 
corresponding need for increased awareness of the. direction and 
magnitude orcoming corporate changes. If this goal can be planned 
arid realized in an orderly manner, the U. S. will still be able to retain 
some semblance of management superiority in the business world, 
and individual companies will retain competitive positions in the 
market economy. . 

-Dick H. Brandon 
New York, New York 

APRIORITY .. 
DELIVERY FORM 
Over a long career of working with sales and sales management 
people in a variety of industries, I find computer people are unique 
in their single-minded obsession with immediate delivery commit­
ments. ASAP is the standard delivery requirement: anything over 60 
days constitutes long-range planning. 

Therefore, it would save us all a lot oftime if we used a stan­
dard form containing all the information salespeople require to con­
vince the factory staff .an immediate shipment is absolutely 
essential. Completed by the salesperson and pre approved ·by his 
field management staff, the form might look like this: 

THE UNIVERSAL STANDARD SALES PRIORrrY ALERT NOTICE 

Urgent Transmission! Hand':'Deliver to Manufacturing Vice 
President arid General Manager, Return Receipt Requested. 

Our customer (1. Account Name) is 
(circle one) 
2.1 An agency of the American Red Cross 
2.2 An international manufacturer of silicon burners 
2.3 The largest privately held firm in Instanbul 
2.4 A CIA front 
2.5 The energy arm of the United Nations 

APRIL 1980225 



The Data Encryption Standard (D'ES) is a MOS/LSI device which imple­
ments the NBS Data Encryption Algorithm. DES is implemented in N­
Channel, silicon gate technology and all inputs and outputs are TTL 
compatible. Two configurations (WD2001 E/F and WD2002A1B) are available 
now for preliminary sampling; a ,third (WD2003), which performs NBS 
Algorithms with high-speed cipher feedback and complies with Federal 
Standard 1026/1027, will be available for preliminary sampling in the near future. 

The DES interfaces with a wide variety of processors and mini-computers. 
A typical system implementation and the DES block diagram are shown 
below. 

I • ~,~ • DAL ~ ~ ~" ~\ 
I DALBUS I 

, I· 
I ~~~~I::W I I PARITY DETECT I 
:: 

I KEY REGISTER 56 BITS I I DAT~~~TER I 
, : : 

I MASTER CONTROL NBS ALGORITHM I 

IMR cs WE RE AD KPE 
INTERFACE CONTROL • • I 

KR KA DlR iliA !lOR OOA ACT E!D CAPS KEOE liPS ClKI 
+ + + + ,,+ + , "'. T t t T 

FEATURES: 
D Guaranteed minimum data rate of 167K bytes/sec. 
D Higher speed versions available 
o WD2001 has a Common Clear Data and Encrypted Data 1/0 Bus 
D WD2002 has 2 separate and independent 110 Buses: one for Clear Data, 

one for Encrypted Data 
o Implements NBS Data Encryption Algorithm 
o Single Key 
D Encrypt in the block mode 

, Western Digital is always in the forefroni of tomorr~w's technology today. 
That is why we are the first company to offer high-speed ENCRYPTION. And it 
doesn't stop there: A whole family of Encryption Products are being developed 
to meet the ever changing needs of a dynamic industry. 

3128 REDHILL AVENUE, BOX 2180. NEWPORT BEACH, CA 92663 
(714) 557-3550. TWX 910-595-1139 
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From a financial and credit standpoint, it 

(circle one) 
3.1 Is triple A-I 
3.2 Prepays in gold bullion 
3.3 Pays upon receipt of quotation . 
3.4 Collects worldwide royalties on the coat hanger 

It now has funding as well as the necessary i~ternal author­
izations to purchase and eval~ate one of our (4. State, Company 
Product) with the understanding that if it fulfills requirements it will 
purchase ' 
(circle one) 
5.1 Over 3,000 during the first six months 
5.2 A minimum of a gross each week 
5.3 A googol over three years 
5.4 Manv, manv, many 

The only thing "now separating us from the order is 
(circle one) 
6.1 Delivery requirements 
6.2 Acceptable shipping commitment 
6.3 Availability of the product 
6.4 Factorv schedules' 
6.5 Reaso~able promise date 

If the product does not ship immediately, the customer may 
very well 
(circle one) 
'7.1 Lose its funding 
7.2 Go bankrupt 
7.3 Layoff staff 
7.4 Execute staff 

This situation is, without doubt, 
(circle one) 
8.1 The highest priority in: corporate history 
8.2 The most significaIit event of the 20th Century 
8.3 An opportunity without parallel in annals of business 

As important as these facts show the stituation to be, there is 
also an ethical side to the issue. Immediate shipment will also 
(circle, one) 
9.1 Eliminate w~rld poverty 
9.2 Bring peace to the Middle East 
9.3 Save the whale, seal, redwood, and caribou 
9.4 Cure the common cold 
9.5 Safeguard the Free World's essential bodily fluids 

We must ship 
(circle one) 
0.1 When the little hand is on 8. 
0.2 At dawn 
0.3 This afternoon 
0.4 Before sunset 
0.5 When the moon comes over the mountain 
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Edward C. McManus 
Marlborough, MassachuseHs 



Programmen, Analysts 

If you'd ratla SWITCH 
than fight ... 
- -n'the . . JOI . . .... 
packet · switching 

GTE TEIENET 
The fight is over. Packet switching is the winning technology in data 
communications. And GTE Telenet, the ,packet-switching pioneer, is now the 
national leader in a dynamic industry. 
We're expanding the shape, scope, and capabilities of our nationwide data 
communications network, and we need YOUR help to meet olJr growth demands. 
By joining Telenet now, you can build a career of extraordinary potential while 
you enjoy the stimulation and challenge of life on the cutting edge of data 
communications technology. 

• Programmers , 
• Programmerl Analysts 

~ Network Analysts 
• Systems Analysts 

We also offer careers to Data Communications Engineers, Technicians, and 
Marketing Professionals. 
You will enjoy the GTETelenet environment-:-innovative, stimulating, challenging. 
And you will enjoy the growth potential and advancement opportunities ,inherent 
in our national leadership. A generous compensation/benefit package 'Is still 
another reason to join us now. Send your resume in complete confidence, 
including salary requirements, to: Douglas F. MacaulaY,Manager of Employment, 
GTE Telenet, 8330 Old Courthouse Road, Vienna, VA 22180. An equal 
opportunity employer m/f/h. ' 

GTE Telenet 
The data network 

A part of (?j,t #J 
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HOW TO MAKE 
TAPE DRIVES 
RUN FASTER 
Waiting for a long tape job to end can be frustrating. About mid­
night; you start wondering, "Why do tape jobs have to run so 
long?' 1 Tape jobs don't have to run so long. There is something that 
you can do to speed them up. Not many programmers realize that 
the block size of a tape data file can dramatically affect the speed by 
which it is read or written. The following figure illustrates the rela­
tionship between block size, and file read/write speed for IBM 6250 
bpi tape driyes. 

o 
w 
w 
(L 00 ~ __ .-__ ~ __ .. __ ~ __ ~ __ .. __ -. __ .. 

4 8 12 16 20 24 28 32 
BLOCKSIZE(IN'THOUSANDS) 

Some interesting facts result from this relationship .. Did you 
know that: 

• An IBM 6250 bpi 'tape drive will,read/write data twice as 
fast if a block size of 4,000 is used instead of 1,000? " 

, • An iBM 6250 bpi tape drive will read/write data almost 21h 
times faster if a block size of 8,000 is used instead of 1,000? 

• An IBM 6250 bpi tape drive will read/write data 17 (yes, 
seventeen!) times faster if a block size of 4,000 is used instead of 
80? ' 

.. An IBM 6250 bpi tape drive will read/write data 21 
(twenty-one!) times faster if a block size of 8,000 is used instead of 
80?, 

, Choosing a good, average block size for an installation's 
tape data sets can be a complex task, involving trade-offs between 
programming standards, opera~ional practices, the computer sys­
tem architecture, the operating systems, the resource usage profile 
of the installation's application systems, and management direc­
tion. 

It is a mu~h ~impler task to determine an optimal range of 
tape data file block -sizes for an installation. Our rules of thumb for 
IBM 6250 bpi tape drives: 

1. Tape data files ~hould have a block size of at least 4,000. 
. 2. Tape data files with block sizes of over 16,000probably 

waste other computer system resources and should be avoided-un-
less the tape file is to be archived. . ' 

How can you determine the optimal range for tape data files 
at your installation without experimenting? Some excellent sourCes 
of information are the Institute for Software Engineering, Inc., P.o. 
Box 637, Palo Alto, CA 94302, andEDP Performance Review, P.o 

Box 9280, Phoenix, AZ 85068. 
. Change block sizes t6 the optimal range, and start getting 

home earlier. 
-Gregory Berryhill 

Galveston, Texas 
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