


. Everybody knows what tomorrow~ 
computer system will be like. 

It will serve all kinds of commercial and scientific users 
(local and remote batch, time-sharing, real-time, transaction 
processing) concurrently and interactively with no discernible 
delays. 

It will handle a great variety of unscheduled jobs in the 
most efficient, cost/effective way possible. 

It will be able to manage a very large shared data base. 
It will allow each kind of user to communicate with it 

in the simplest and easiest language suited to his task and his 
level of expertise, and it will let programmers develop and 
debug on-line, then immediately put their completed programs 
into production. 
, It will automatically keep track of priorities, shifting 

them about as deadlines approach or if real-time urgencies 
preempt segments of the system. 

It will have self-scheduling hardware to dramatically . 
reduce software overhead and speed up execution. 

It will have a control processor to manage the entire 
system, another processor dedicated to computing, and 
multiple processors for input/output. 

It will have an operating system that is completely 
transparent to the user and which will see to it that all unIts 
are kept as busy as the workload demands, up to nearly 100% 
system efficiency. 

It will have independent memory management with 
virtual addressing. 

It will converse with other manufacturers' computers 
and with intelligent remote terminals. 

It will have close to 100% availability, diagnosing and 
isolating its own ailments and working around them until 
they are corrected. 

It will be modular so that capacity can be precisely fitted 
to current needs and can later be expanded simply by adding 
more units under the control of the original operating system. 



Not many know that such a computer system now exists. 
Made by Xerox. 

XEROX 

XEROX® is a trademark of XEROX CORPORATION. 

For more information, call (213) 679-4511, ext. 950. Or write Xerox Corporation, Dept. I 5-08, 701 Aviation Blvd., El Segundo, California 90245. 
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Itel has the cure 
for absent-minded computers. 

Monolithic Main Memory. 
Not only does it remember more than IBM's. 

design can, but it remembers more for less. On the 
360/22 up through most 370 models. 

On the 370/158, for example, Itel Monolithic 
Memory can increase your main memory capacity a 
full 100%-from four megabytes to eight megabytes. 

Looking for other ways to improve your com
puter's memory? Then look intoltel's 7330 Disk Drive 
Subsystem for 360/50,360/65 and all 370 systems. 
It's a compact, waist-high unit that handles massive 
data bases up to 3,200,000,000 bytes. With an aver
age access time of just 27 milliseconds. 

At Itel, we couldn't have acquired over a billion 
dollars in IBM computer leasing experience without 
solving at least a few of your problems. . J:'I'EL 

Your financial alternative. ~ 
One Embarcadero Center, San Francisco, California 94111. Phone (415)983-0000 
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New economic picture! 
The $3995 E4010-1: 
a graphic example of 
great new prices. 
Tektronix presents a new terminal, 
free options, and a great 4023 
lease plan. You'll save up to 22°k ! 

We're calling it our All in the Family 
Sale, because price savings can be 
found up and down the Tektronix 
family of graphic and alphanumeric 
terminals. 

Take our new E401 0-1. It's very 
similar to our standard 11" hard 
copy-compatible graphic terminal, 
with the same high quality graphics 
we're famous for. 

The E is for Economy. Designed 
without a cross-hair cursor, it still 
allows all graphic input from the 
keyboard itself. It's a small distinc
tion, but a very distinctive price 

difference: at $3995*, it's $700 
. cheaper than the 4010-1 . And at 

$3795, our E401 0 is a full $400 
cheaper than the 4010. 

The easy copier. Copy compatibility 
comes a whole lot easier with our 
new 4631 hard copy unit. .. 
designed to deliver superlor 
performance and easier mainte
nance, while saving you $400 to 
$900 over any of our previous 
models. 

New standards. We're attaching the 
usually optional $350 rulings 
character set to our 4023 alphanu
meric terminal. Now you can quickly 
format standard forms at no 
additional cost. 

Lease for less. We've also made 
a $50 reduction-to $140-in the 
monthly lease for the 4023 with 

rulings character set. That's a 
savings of over 22 % • 

Right now our terminal family can 
solve your budget problems-and 
do a lot more problem-solving 
every day. Talk to your Tektronix 
Sales Engineer soon. Or 
write: 

Tektronix, Inc. 
Information Display Division 
P.O. Box 500 
Beaverton, Oregon 97077 

TEKTRDNIX® 
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If Your Data 
Communications 
Network Includes 
Multipoint Private 
Lines ... 

You Need To Know 
About Datadial~ 

Datadial is the nation's first digital switched dial-up service 
and offered only by DATRAN. With Datadial you will save time, money, and com
puter overhead if you are now polling multipoint lines. Datadial connects calls in 
less than one second-the instant a terminal operator touches a button. That's 
probably a lot faster than your computer can poll a terminal. 

When the terminal operator calls your computer with an 
inquiry, don't worry if the computer is busy with other calls. Datadial will queue
up the outstanding calls and complete them automatically as fast as your com
puter can handle them. And, you can switch your data virtually error-free at 
speeds up to 9600 bps. 

Expanding a multipoint network usually causes problems. 
Other terminals may be operationally affected while adding new terminals to a 
line. Not so with Datadial. Every terminal has its own circuit-when it needs it 
-·and only when it needs it. You pay only ·when you are transmitting data. 

You probably think you could never afford to use a dial-up 
service, even if it is super-fast and accurate~not with all those transactions you 
must process daily. Wrong! Each 20 second transaction across 200 miles costs 
only one penny. And, if you have lots of transactions, the rate is even less. 

Write or call: DATRAN, Data Transmission Company, 7200 N. Stem mons, Suite 
300, Dallas, Texas 75247, (214)634-7390 

The Switch Is On! DATRAN 
CIRCLE 76 ON READER CARD DRTRMRTION 
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WhyBoeing 
Computer 
Services? 
Because a broad range of your DP require
ments can be supported by the most experi
enced professionals in the U.S. You may be 
looking for nationwide timesharing services. 
BCS Mainstream links your terminal or ours 
to multiple IBM 370/168's and CDC 
CYBER 74's for TSO, CTS and EKS 
applications. Maybe your needs call for 
a turnkey minicomputer system, such 
as the one at a distributor called 
National Spice Company. Or on-line 
information retrieval like the Wichita 
Police Department. We can help. Per
haps you require solutions to critical data 
communications and engineering comput
ing problems like the people building the 
trans-Alaska pipeline. Fine. With BCS you 
get more than 20 years of practical experi
ence. A staff of more than 4,200. You 
can also call us for advanced training 
courses like structured program-
ming, or to compare our APL with 
your current service. Or simply 
to ask about a capacity manage
ment system that helps you in
crease productivity. Whether 
you're in a small or large 
organization and whatever 
your computer service 
needs ... we can 
help. Call the 
BCS office near 
you, or mail 
the coupon. 

Gentlemen: My application is __________ _ 

Name 

Title 

Company or Organization 

Address 

City State Zip 

Telephone Number 

BOEING COMPUTER SERVICES, INC. 

SARA: exclusive 
system for computer 
capacity management 

Management and programmer 
training ... 
systems design and 
custom programming 

MAINSTREAM nationwide 
timesharing services ... 
including CTS, TSO and EKS 

P.O. Box 708, Dover, New Jersey 07801 D (201) 361-2121 
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letters 
Letters on restructuring IBM can be 
found in the feature, "IBM and the 
Structure of the Industry," elsewhere 
in this issue. 

Privacy: Time to act 
Your report of the National Bureau of 
Standards-Mitre Symposium on Pri
vacy (May, p. 166) was read here with 
great 'interest, particularly where it re
ferred to the issue of whether further 
study of the problem (such as the ques
tion of costs) is necessary before pro
ceeding to positive action. It seems to 
me that this aspect of the discussion 
reflects the policy-makers' dilemma of 
never really feeling assured of the nec
essary understanding or grip on all pos
sible elements of a problem when con
fronting the moment for aotion. In 
privacy, however, I line up squarely 
behind Dr. Ruth Davis in believing 
that we can proceed to implementing 
positive measures even while we con
tinue to learn more than we currently 
know about the problem. 

Even by 1973, the dossier of ac
cumulated knowledge in the field of 
privacy and computers was substantial. 
Privacy had been the subject of Con
gressional hearings in the U.S., a Par
liamentary inquiry in Britain, compre
hensive studies in half a dozen coun
tries, numerous reports of the OECD 
(Organization of Economic Coopera
tion and Development) and the Coun
cil of Europe, not to mention many 
excellent articles in learned journals 
and' trade publications, all of which 
concluded that what was needed was 
the enactment of a few well-defined 
measures that would provide protec
tion for individuals that was lacking in 
the existing laws of aU countries con
cerned. We have studied this problem; 
if we now begin to act on these univer
sal recommendations, no one need fear 
of being accused of behaving in
temperately. 

KENNETH KATZ. 
Department of Communications 

. Ottawa, Canada 

Time-sharing is alive and well 
The May issue ,included an article by 
Drs. Horn and Winston ("Personal 
Computers," p. 111) who wrote: 

"Time-sharing is an idea which has 
dominated interactive computing
for more than a decade. Its end may 
now be in sight." 
Perhaps these authors addressed 

their attention to highly specialized 
technical or education needs. Our ex- . 
perience using a PDP-lOin a scientific 
time-sharing environment within our 
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company refutes the premise that eco
nomics is the only or main reason for 
using time-shaving. We also use outside 
time-sharing service bureaus though 
we have plenty of computer power in
house. The reasons have nothing to do 
with economics. 

Perhaps you've read some recent re
leases of a new organization~-the As
sociation of Computer Time-ShaDing 
Users (ACTsu)-that is just trying to 
get staI1ted. Time-sharing is in its in
fancy even though there are reputed to 
be some 15-20,000 users scattered 
throughout ,the U.S. I'd hate to think 
that the. parade has already passed us 
by. 

A. K. KNEITEL 
Manager 

Commercial Information 
E. I. du Pont de Nemours & Company 

Wilmington, Delaware 

IBM and the Industry 
Amid much controversy and many 
idealistic "solutions," the simple eco
nomic constraint proposed by James 
Benton-that IBM be restrained from 
offering its equipment for lease
stands out as simple, direoted at the 
real restraint to competition, and effec
tive. 

May the Justice Dept. so realize. 
STEPHEN L. KURTIN 

President 
Lexitron Corporation 

Chatsworth, California 

"Computers don't give a damn" 
I would like to comment on Mr. 
Palmer's remarks in the April Forum 
("Programming: The Profession That 
Isn't") . 

Computer professionals' will not 
solve their problems until they better 
understand themselves and what they 
are doing. 
. I find the often made analogy be
tween computer professionals and 
medical, legal, or accounting profes
sionals misleading. I do s·ee a resem
blance between computer professicm !'ll" 

. and engineedng professionals. They 
are certainly closer in pay and status. 

Computer programming, and also to 
an extent business system design; can 
be regarded as a form of engineedng. 
However it is an inferior and defective 
form for the following reason. Engi
neering is the practical application of a 
well established theoretical science 
(chemistry, optics, mechanics) to real 
design problems. There is no corre
sponding established science for com
puter professionals to apply .... 

Salary and status are inversely pro
portional to the distance from the 
computer. There are two related rea
sons for this: 

1. The programmer is Itied to his 
machine. He has one solution to every 
problem. If it can not be done with his 

computer, it is of no interest. 
2. The computer programmer is a 

natural bag holder. If the system 
doesn't work, the las't guy ,to work on it 
is obviously respomible. The system 
analyst is obviously not responsible 
since his system worked fine on paper. 
Programmers realize this and (Iif they 
don't quit to, get a job as a system 
analyst somewhere else) work very 
hard 10 make poorly designed sys,tems 
work. The computer of course doesn't 
give a damn. 

A good portion of a computer pro
fessional's time is spent trying to save 
his employer money. Since he rarely 
sees the results of his efforts but is 
usually intensely aware of the costs of 
these efforts, he feels guilty about not 
havling done a better job. As a result, 
he may be very timid about demanding 
higher salaries and better working 
conditions. 

This explains one of the most puz
zling things about the computer pro
fessional: the highest paid people are 
often the most unproductive and 
irresponsible. 

MDs are highly paid because pa
tients do not shop for price. Program
mers are poorly paid because employ
ers shop for price, often at the expense 
of quality. Programmers as a group do 
not demand higher pay. 

The mental attitude of programmers 
is all wrong for getting ahead. People 
who "get ahead" minimize or overlook 

difficulties, . ignore details, and are 
often careless with the truth. A pro
grammer who minimizes or overlooks 
difficulties or ignores details in the 
early stages of a program maximizes 
difficulties in later stages and may end 
up looking at the details at 3 a.m. 
Sunday morning. 

A good programmer must be a dedi
cated seeker of the truth. What really 
caused the problem? Guessing doesn't 
count. Superficial impressions, gener
alities, and sweet talk which may be 
useful in handling salesmen and 
"managers" just don't hack it with 
computers. 

Computers don't give a damn. Pro
grammers do. 

BOB TAYLOR 
Taylor Computer Services 

Chamblee, Georgia 
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letters 
Old templates never die . 
As a dp teacher and I1ihe inventor of a 
flowcharting device (U.S. Pat. 3-665-
612), I am glad to see Dr. Holton and 
Mr. Bryan ("Structured Top-down 
Flowcharting," May p. 80) attempting 
to resurrect the art of flowcharting. 

Although their SCAT technique has 
merit 'as a logical system, I disagree 
with two ·conclusions in the article. 

(1) "The old templates still work ... " 
They never have worked very well 
because of their inherent problems of 
symbol alignment and limited sizes of 
symbols. 

(2) "The minimum number of 
different programming symbols used 
further heighten its simplicity in con
cept and presentation." Perhaps from a 
philosophical s.tandpoint "fewer sym-

. bO'ls" means greater simplicity. How
ever, such a system seems to me to' be 
less effective as an aid to understand
ing. I think the O'ld·.timers. show~d 
wisdom in devising different and easdy 
recognizable symbols for the cO'mputer 
functions. 

DANIEL M. ALBRIGHT 

Brazosport Schools DP 
Freeport, Texas 

"The old templates still work" was an 
editorial addition to the table of con
tents and not the authors' words . 

Short-term memory 
Your article "Psychology and Program 
Design" (May, p. 137) was a first at
tempt by an outsider to describe the 
relevance of psychology to' the problem 
of human computer cO'mmunication. 
The article makes a feeble scratch on a 
very complex surface. 

Programming is a sophisticated in
tellectual activity of immense impor
tance to our society, which the com
puter industry has been content to' 
view as an art fO'rm. Unfortunately, 
psychologists don't know quite enough 
about cognitiO'n, problem solving, lan- . 
guage, 'creativity, group processes, and 
computing to immediately prescribe a 
solutiO'n to the problem. But we have 
been studying these topics for about 
100 years and have learned many 
things that could be very relevant 
to the problem of human-cO'mputer 
communication. By systematically ap
plying our experimental technology, 
we can certainly improve the crude 
and ineffi.cient process by which we 
communicate with computers today. 

As an outsider 10O'king at the com
puter industry, I ,am amazed at its re
luctance to adopt the scientific method 
to' help solve its most ,complex and 
important problem. Structured pro
gramming has been adopted in pro
gramming shops thrO'ughout the world 
without a single -experimental study 

performed to demonstrate its s:uperiori
ty. Just think how much time and 
money we have wasted if we find out 
that structured programming is really 
nO' improvement. The scientific meth
od is O'ur most reliable method for 
understanding complex events in. the 
world. Introspeotion or observation is 
no substitute .... 

There is ·rut least one major inac
curacy in Mr. Frost's article w~ich 
must be pointed out. Human bemgs 
cannot think about 7±2' things at a 
time. Psychologist George Miller has 
shown that most people can remember 
7±2chunks O'f infopmation in short
term memory. But people vary con
siderably in .the amount of infO'rmation 
they can pack into a chunk in a fixed 
amount of time. For example, some 
people can remember only four ran
domly presented digits while others 
have been known to' recall as many as 
25 with a little training. 

If short-term memory overflO'w is a 
cause of programmer errors, maybe we 
should select only those programmers 
wi,th large short-term memory buffers 
rather than teaching structured pro
gramming, or train people to impro,:e 
their memories rathertJhan delete theIr 
GOTO'S? Or .what if we taught pro
grammers with good memories ,to im
prove their memories and to use struc,
tured programming? A great deal of 

. ....;.::-.;.....:...~.~'::~.:-~~.o~ __ e'."":':"~;~~:--."'~o_-.. ·~c ... :.,.~':-·:'-":':':' .. ~.~"-''''M'' •• _~_o'':"~~'_''_'''''~'~_'"~,:':e __ ~._"" '" .•.. ~;. 
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exciting experimental work remains to 
be done. 

TOM LOVE 
Special Projects Section 
Battelle Human Affairs 

Research Centers 
Seattle, Washington 

Terminal estimate 
We refer to the News in Perspective 
piece on pp. 117-120 of your April 
issue concerning Singer Co. Whilst we 
are naturally ple-ased that references to 
SWIFT are included in the article we 
regret that certain points are rather 
misleading. 

In particular, the concentrators to 
be installed in the 15 participating 
countries will be supplied by Bur
roughs Corp. and not Singer. 

We are also rather sUfoprised at the 
estimate of terminals to be attached to 
SWIFT. As your article indicates, there 
are currently 260 member banks and 
their plans indicate that the total num
ber of connections to SWIFT will be 
approximately 800. Therefore, this is 
the absolute total market for the S.LD. 
(SWIFT Interface Device), for which 
Singer is one of the three approved 
vendors. 

Some members may attach several 
terminals to their S.LD. but many are 
planning to use a S.LD. Ito link their 
own cpu's to SWIFT. Other members 

will connect via Teleprinter and Telex. 
The estimate of 6,000 terminals would 
appear to be very excessive according 
to our current info~mation. 

B. N. ZABELL 
Service Information & 

Security Manager 
Society for Worldwide Interbank 

Financial Telecommunication s. c. 
Brussels, Belgium 

Mr. Zabell is quite correct regarding 
the selection of Burroughs as supplier 
of the country concentrators and we 
apologize to Burroughs for our error. 
As the article stated, the estimate of 
6,000 terminals was suggested by 
Singer, not by DATAMATION. Perhaps 
they are planning to replace many 
existing 'teletypewriters with 5.1.0. 
devices. 

Only a keystroke away 
I want to thank you for the "News in 
Perspective" report on "The Auto
mated Office: Only a Keystroke 
Away" (April, p. 128). The dp com
munity has too long neglected the rev
olution in the office taking place under 
its very nose, and your report will help 
awaken it to this giant new baby. 

Many companies already are using a 
single machine to type ordinary office 
correspondence; to communicate elec
tronically to other offices, to computers 
for access to data bases and computer 
power, to Twx/Telex networks; and to 

interface with computerized photo
composers without ever having to 
rekey. 

MORT SIEGELBAUM 
Communications Marketing Manager 

Redactron Corporation 
Hauppauge, New York 

Dat(e)-amation! 
The enclosed reference to DATAMA
TION is in Double-speak in America by 
Mario Pei (Hawthorn Books, Inc., 
1973) : 

"'Zodiatronics' is the 'science' of 
casting horoscopes by computer, 
and Datamation is the title of a 
magazine devoted to computer dat
ing." 
I thought you would enjoy the opin

ion of a linguist of your magazine and, 
by implication, the real function of the 
computer industry. 

E. J. TAVAROZZI 
Sperry-Univac Computer Systems 

Roseville, Minnesota 

• 
DATAMATION welcomes cor
respondence about the compu
ter industry. Please double
space your letter when you write 
to 1801 S. La Cienega Blvd., 
Los Angeles, CA 90035. 

Or we'll do it for you.' 
CompuColor® Tape 10 labels-with or 
without Easy Load II cartridges. 

First, there's the do-it-yourself 
approach. 

CompuColorTape 10 labels proven in 
thousands of installations as a great 
way to make tape filing easy, accurate 
and convenient. All you have to do 
is putthem on your existi ng cartridges. 

Second, there's the new ready-made 
approach. 

Easy Load II cartridges with Compu
Color labels already affixed to match 
your exact number series. You save 
time, labor and money because now 
all you have to do is use them-right 
out of the shipping carton. 

Either way, you get the tape handling 
ease and efficiency of an air-feed 
cartridge combined with the un
matched filing accuracy and con
venience of Tab's CompuColorTape 
10 system. 

And that's our whole point. 

Whether you do it. Or we do it for you 

~rID 
PRODUCTS CO 

·2690 Hanover Street, Palo Alto, 
California 94304. 



how optimedi~rfiling cabinets and 

FILING CABINETS 

basic cabinets 
with single 
tambour door 

PEDESTAL DESKS 

'basic desk 
with large 
work surface 

REFERENCE DESKS 

12 

work stations adapt to 
changing needs 

opens to 

opens to 
expose 
entire 
interior 

expose visible, 
easily accessible 

., storage well 

.----~ in computer based 
information systems 

Optimedia filing cabinets and work stations offer 
complete flexibility of internal configuration and the 
ability to file related records and documentation in 
the same equipment. Now, instead of forcing people 
to adapt to outmoded single-purpose cabinets and 
desks, you can adapt the filing cabinets and work 
stations to the needs of the people and the work 
they must perform. 

As work needs change, you can change the con
figuration of the filing cabinets and work stations. 
This means that you have a "living" system that will 
never become obsolete. 

available in 
a wide variety 
of standard 
or custom 
configurations 

can be 
changed or 
reconfigured 
to meet 
future needs 

change it as 
needs change in 
the future 

can be and changed 
, configured to meet specific 
\,. work requirements 

b, as requirements 
' .. change in the future 

Our newly published brochure tells the complete story of 
Optimedia Filing Cabinets and Work Stations. For your 
copy circle the reade'rs' service number or write direct. 
Wright Line, a division or Barry Wright Corporation, 
160 Gold Star Boulevard, Worcester, Massachusetts 01606 
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people 
The Hardest 
Route to Travel 
Back in computing pre-history, 
1959, three young men in Ann Arbor 
sat down to 'write a compiler. They 
adopted a pragmatic approach aiming 
for 'a very fast compiler whose lan
guage would be easy to use, have few 
arbitrary restrictions, inolude some 
primitive extensibHtty 'and could be 
easily !taught. MAD was a success, both 
for its users and tts limplemen'tors. The 
trio are now departmental chairmen 
-Bernie Galler at Ithe Univ. of Michi
gan, Bruce Arden at Princeton and 
Bob Graham at 'Vhe Univ. of M,asS'a
dhusetts. 

Of thei three, Robert M. Graham, 
now 45, had the hardest route to travel 
since his appOlintment required the 
academic world to realize that comput
i.ng success is not measurable soldy in 
terms of degrees gr:anted. Graham, 
who has a master's degree from the 
Univ. of Michigan, one of the few non
Ph.D.s ,to head a depaI1tment in a ma
Jor university, is a doer as well as 
teacheir and author. His recent Princi
ples of Systems Programming (Wiley, 
N ew York, 1975) cleady sets down 
what he has learned about building 
systems and compilers. In the long 
struggle Ito get Multics up and running, 
the MIT team was contending with a 
level of compleXlilty just nOit found in 

most systems. Graham mused that they 
ran into 'all the problems now grouped' 
under ,the general heading of struc
tured programming and reliable soft
ware without having ,the words to 
name ithem. The Multics system is 
95% coded ,in PL/ I. It should have 
settled any questions remaining about 
the feasibility of building operating 
systems in higher level languages. 
However, the argument still rages even 
as Graham remembers Ithat some parts 
of ,the system originally coded in as
sembly language got so complex and 
tortuous that >they had to be redone in 
pL! I for readability and maiIlltain
abUi,ty. 

The Univ. of Massachusetts has no 

ROBERT M. GRAHAM 
be a designer, not a repairman" 

undergraduate computing science pro
gram lat present but Gmham's ideas on 
teaching would seem Ito require, budget 
permitting, early access to students. He 
feels it is the role of the university to 
tra/in people 110 think about algorithms 
and representation. If they have the 

Back With What He Helped to Start 
When. George Harmon left IBM in 
1969 to form Comma Corp. he vlisual
ized "by the end of the century, the 
world's two biggeS't businesses win be 
( 1) computers ,and (2) servicing of 
computers." 

Now he's back in the industry he 
helped start (Comma, he says, was the 
first data processing third party main
tenance firm), after a 31/2 year ab
sence and he's even more optimistic 
than he was in '69. "There's 'a greater 
growth Itoday than when we formed 
Comma," he says. "N ew'applications, 
the pmliferation of minis and data 
communications equipment have cre
ated a market that wasn't there in 
1969 and it looks super-healthy." 

Last January Harmon, 52, became 
president of Sorbus Inc., the third par
ty maintenance subsidiary of MAl Inc. 
Sorbus gO't into the third party mainte
nance business as Serbus in November 
1970. Prior Ito Ithat it had been the 
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service division of MAl Equipment 
Corp. Today Sorbus has 1,266 people 
in 160 locations in 49 states. It has 
contracts with 35 oem manufaaturers 
and ,its end user customer base includes 
more than 52,000 different pieces of 
equipment at 15,000 end user loca
tions. The ·company services "every
thing from 'a keYiPunch to 'a 370." Its 
services range from "training people to 
stocking spare parts." 

Harmon went to Sorbus from NCR 

Corp. where he had been vice presi
dent, field engineering and, earlier, 
special assistant to then-president, R. 
Stanley Laing. He lef.t NCR, he said, 
"because I wanted ,to' get hack into the 
industry I helped start." 

He left that lindustry and Comma 
Corp. in October 1971 because of 
"difference of opinion" with his co
founders, Dick Puder and Art Eichoff. 
Allithree had been IBM field engineer
ing executives. Asked how it feels Ito be 

technique and the tools of the trade, he 
said, programming languages are not 
a problem. The basic attributes of a:ll 
languages, control, data represen1Ja
tion, ilteJia:tion, conditionals, etc. are 
the same, said Graham. "Learning a 
new language should be only a week
end's work for the student whO' has 
rna:5!tered the basic approaches." 

P'rogrammers, Gra:ham ifeels,muslt 
learn to represent the objects with 
which they ,are dealing, whether items 
in an inventory or names in a file, and 
then, assuming a maohine in whkh 
those objects exist, state rthe lalgorithm 
in terms Otf Ithat machine. One i,temtes 
on the process representing objects and 
operations in an abstract machine, he 
said, until eventually ,the real language 
level is reached. "1!his is ,the essence of 
the top-down programming philoso
phy, O'ften espoused but rarely prac
ticed." 

Graham continues to emphasize 
higher Ilevel languages, thO'se thalt put 
the stress on what you want to do 
rather than how to do it. "In engineer
ing terms, be a designer not 'a repair
man." He admits ruefully that most 
programmers have never been tmined 
this way and are uneasy and unsure of 
themselves when away from .the real 
machine. 

The Univ. of Massachusetts is al
moslt unique in having selected ability 
liather than degree status Ito head its 
program. Graham hopes to reward 
them by replacing the traditional 'ap
proaohes to 'computer science educa
tion by sequences designed to Iteach the 
high -ant of data representation and 
algon1thmic ,tHinking. The .traditional 
FORTRAN beginning course is a ~ong 
way from this approach. 

GEORGE O. HARMON 
. a market that wasn't there" 

competing wlith ·a company he helped 
form, Hanmon replied: "It feels great." 

Harmon attended George W ashing
ton Univ. in Washington, D.C. and 
Bakersfield College in Bakersfield, 
Calif. In 17 years with IBM Corp. he 
attended all of thaltcompany's execu
tive schools. All that was valuable, he 
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people 
said, "but the experience of forming a 
company was the greatest education on 
God's eal1th." 

The affable Harmon, who punc
tuates his conv,ersation w:ith his ever
present pipe, has a great respect for ,the 
IBM CO'rp. where "I held ,every job in 

the customer engineering and field en
gineering divisions except that of vice 
president 'and, president. He talks of 
working with Cary and wirth "Johnn:ie" 
Opel as "a pleasumble experience." He 
said both were "great guys to wor-k 
for" ,and Ithat Cary was :the more O'ut
going of Ithe ,two. "I don't know what it 
would have been like working art tlhe 
same level . . . where everybody's in 

competition for the next rung of the 
l'adder.l' 

IBM is stliH part of Harmon's life. 
"Equipment in a 360 env,ironmenf' is 
the heaviest portion of Sorbus' mainte
nance business. Second heaviest is core 
memories. Harmon slays Sorbus' big
gest pmblem today is "controlling our 
growth." 

In New Posts 
. FREDERICK M. HOAR, vice president of communica
tions tor Fairchild Camera and Instrument Corp. was ap
pointed chairman of the National Computer Conference 
Industry Advisory ,Panel . . . DAVID M. CARLSON, 
formerly vice president, information sysltems at Chatham 
Supermarkets, joined AHied Supermarkets, Inc., as v,ice 
president, management information systems . . . ALEX
ANDER J. TACHMINDJI joined 'fhe M'itre Corp. as chief 
scientist . . . DR. MATHEW M. SHAPIRO is tine new 
director O'f product ,and business development for TRW 

Datacom International ... In:torex named JOSEPH R. 
LEONARDI 'as vice president, System 5000 progmm man
ager and acting director of engineering ... ROBERT E. 
HILCHEY was appointed vice president and general man
ager of Rockwell International's Microelectronic Product 
Divislion. 

T. DAVID MC FARLAND, formerly membership direc
tor, was named acting executive director of Data Processing 
Managemenit Assn .... THOMAS L. RINGER resigned as 
president 'and chief executive officer of Computer Machine
ry Corp .... JOHN E. FRENCH joined National SharedaJta 
Corp. as vice president of sysltems ... CHRIS G. PETROW 

Me FARLAND GREENMAN HOAR 

was named vice preslidemt and managing director for TRW 

Europe Inc. . . . WARREN WEINBERG was e!lected 
executive vice president of Advanced T'echnology Group 
International, Inc. and its subsidiary, M'athematical Appl~
cations Group ... MRI Systems Corp. eleoted THEODORE 
W. ZIEHEa vice president, information systems ... JOHN 
F. GABRIEL was appointed genemlcounsel of Oalifom~a 
Computer P,roducts, Inc. 

ROGER GREENMAN was named by New York state 
assemblyman Edward Abmmson to serve as a "Task Force 
Advisor" in 'the computer field ... NORMAN R. WIL
LIAMS was appointed vice pres1ident, produotion for Pro
prietary Computer Sy,s,tems, Inc., Van Nuys, Calif. '* 

AJ630A-APL/ASCII ALLIN ONE! 
You getall the benefits of theAJ630non
impact, 30 cps printer terminal plus one big 
addition-APL character set. Take your 
choice, ASCII or APL/ASCII with the flick of 
a switch. It's twotermir;als in one. Ask for 
the AJ630A data sheet. 

CIRCLE 84 ON READER CARD 
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'i.I-<J~rr~·"I'm!1)'(}lI.need,. . .. 
ItlSIB;<~S(J)El1'e" ... _-· Y(}lI..~(}uld.need •• it. 

Because all double-density disk creases. In addition, unlike conventional required is screwed Into place, which 
packs conform to certain industry . disk packs, double-density disks must eliminates the potential for shifting in-
standards, you mightthinkthey're all be magnetically oriented, which calls herentin a conventional adhesive 
equal. They aren't. The important dif- for even more sophisticated technol- weighting system. 
ference is the extent to which a manu- ogy. Forthese reasons, we've dis- And to make sure ••• 
facturer is willing to go in order to carded conventional coating methods We test our 1246 disk packs to 
exceed industry standards. Because in favor of an exclusive process using standards much tighter than those of 
there may be times when your disk our own BASF-designed equipment. the leading equipment supplier. If any-
pack will have to survive excessive A polished performance thing unpleasantshould happen, we'd 
head loading,_ temperature variations, Following the coating operation, much prefer it happen here than on 
extended use, and other unexpected we use our own exclusive polishing your drive. As a regular procedure, we 
trials, we make a pack that will go the process to achieve optimum surface do scratch tests to check coating 
extra distance for you. Let's look at a regularity. Here again, we're dealing thickness, impact tests to determine 
few superior points ofthe BASF 1246 with a double-density medium in head crash resistance, detergenttests 
double-density pack. which the heads fly much closer to the to check resistance to wear and tem-
The binder that won't quit disk surface than in conventional disk perature variations, and drop tests to 

As you probably know, mag- packs. With our new polishing proc- make sure balance and alignment 
netic coating doesn't stick to the alumi- ess, we've been able to achieve a don't shift during shipr:nent. We test to 
num disk all by itself. We use a special surface measurably smoother than the make sure our 1246 disk packs are 
binding agentto produce an incredi- industry norm ... so flatthatthe possi- error-free. 

. bly strong bond. The disk is sealed to bility of a head crash being caused by Finally 
prevent oxidation, so you can be sure uneven disks is completely eliminated. Our 1246 costs no more than 
that the coating won't peel or flake off. We mightmention here that the coat- other double-density disk packs. 
Our own coating process in.g and ~inderform~la~ion, com~ined You're already paying for BASF quali-

Atthis high level of packing den- With c,?atlng and pohshl~g tec~nl~ues, ty ... you mightas well have it. For 
sity, it is even more importantto moni- all are Importantfacto~s I~ achlevl~.g more information on the 1246 or other 
tor the thickness of coating deposited surface hardness, which IS t~e ability BASF disk packs or cartridges, write to 
on the disk. The problem is com- o.fthe coated surface to sU~lve exces- BASF Systems, Crosby Drive, Bed-
pounded bythenecessityforprogres- slveorextended head loading. ford, MA01730 ... or call our nearest 
sively varying the coating thickness Achieving balance regional office: in Los Angeles, 
from the'outside toward the inside of Like any rapidly rotating object, (213) 386-7023; in Chicago, 
the disk, because packing density is adisk pack will behave strangely if not (312) 343-6618; and in Clifton, NJ, 
greater as the circumference de- perfectly balanced. In our precision (201) 473-8424. 

balancing operation, any weighting 

YOU're already paying for BASF quality, you might as well have it. ~ 
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Many have . tried . it";~including IBM":'-but'a small Torrance, Galif. ,software company 
'apparently is the most successful in developing aneasy-to-use language to con
verse with IBM' sIMS data base management system •. So easy , s'ays DOll Sundeen of 
Applications Software ,·Inc., . that. users of hiscompanyl sASI1Inquiryl,ln'guageneed 

. only know four verbsand.thre(,! words to sit .at 'acrt'terminal and pluck inf{)r:
mat ion in one to two 'seconds from a data base. under IMS. data base/data. communi:- . 

. cations (DB/DC);.' It takes a half.h'ourfor a. user to learn how to make it work as. 
'ifhe were a trained prograihmer~. '" .• . • '..:.'. : .... '.' . 

Petroleumgiant.Exxon·sponsored a rush-rush, . nine-month' development at the' 
22-person file management· company to get the ASI!lnquiry message processing .. 
:program working. By this month:tt·hadinstalled the system at two Exxon insta.l-

. lations with· options for a dozen more. ASI won't confirm, but among its soon-to
s,ign cus,tomers isIBM,whichannounced--btit then dropped--an Interactive Query 
Facility (IQF) with IMS . DB/DC. . .. 

'" ' ,~" " , :, , ,., 

Contrary tore.centrumors within thebanlcing cOmniunifythat IBM'smod~13600 .. ' 
financial terrriinal is a washout, DrydockSavingsBank--an,IBM beta test ·s,l.te..:
says it now has termin~ls operational at its '10 branches. "They're cloingpetter 
·thall . expt£cted;'" sa.ysa,·spokesmall.. Drydock's implementation. s.chedule had' slipped 

.' some" but:·for very normalniasons: .userspe(!· changes.and pioneering with new 
. hardware and .software--VTAM, Net~ork Control Program (NCP) and the.· new line 
ccm tro! ,SDLC~,. . '. • ..... . .... ". '.. ..' '.' : .... ....... . . . '. " : . . . .: 

.... ButtheN.e"!York bank saysihat VTAM and NCPbtigs were cleared up sooner 
·expectedand~he:.3600s were installed 'ahead of ~heJuly ·deadline ... (We hear 
rushedin'thetroops~) 'The 3600will.run in tandem with the old. tellertermirials. 
while. some sophisticated new applications are phased in;' 

. . 
.. . 

THE' WEA.THER IS FINE FOR CDC 
A storm: of weather forecasting orders rafris on the fashionable. talk that, Control 
Data: Corp. deemphaSize~ the computer mainframe business.. Early t:his' summer, .the , 
Minneapolis computer company had receiv:edord~rs from weather' forecasting. stations 

, in six nations for dlmainframes worth $20 .million to·be in·stalledbeforethe. end 
of' 76. One is a $4. 5 million order for a Cyber .175 at the Navy's weather service 
cominand .. at Monterey' ,Calif .:--the ninthCDC'systemtobeinstalled. there~ That's 
where GDC' sfirst salewas.madein 1960--a 1604 which the Navy still tlses~ 

. Although. CDC doesn' thave.a corner on the: weather comptltational market, it 
;holder a strong position.ina market in which it envisions a lucrative future. 
'lts market planners think that the $150 million worth;ofcomputer equipment· that· 
has been installed 1nweatherforecasting stations in the past 20 years will' 
double .withinth.e n~xtfive years to$300million~ . 

IBM'sThomasJ.Watson, Jr. hasreceivedan~onOrarYDoctbr.' of Lawsdegreefr~m' 
Harvard·Univ. yatson and IBM's., top management causeda' fuss' at the university 
in 1971 whenIBMwithdrew1.tsfunding of.Harvard's program on technology and 
society, causing thepr'ogram to foid~ IBM,'however, has continued to contribute 
to the. ,university.. Watson' scitation ,read: nFarsighted industrial leader of .the 

• . . '.:' •... • . . . '. '.' ". ." . . .. : . .. .... '. . . • . .' tI 
,~omputer:r~.\1'0lution, ever for humane values .atechnologl.cal age •. 

'NAME YOUR: OFFSET, MATE ,........ ". .. ..' .,' 
Foreign computer vendors bidding in Australia. for government business are encour
aged to " offset" the drain on that . country' s b~l1anee of payments with: evidence of 
some local activity inthe. mariufacture'of hardware or'software~ The term is so 
oftenused':'-and yet so misunde.rstood--that Tfoffset".·hasdegenerated into usage as 

. anoun~ IBM'.s'.'offset, II weuncierstand, will bea new typewriter plant down under. 
Th(;!Sydl1ey:-based trade paper, Computer Weekly, lateth'is spring announced a "namE! 
your offset'lcontestin which an entry. would be judged "for the confusion it 
causes • Hand its complete and· utter irrelevancy. to what offsets are • all about.'" . 

. . " . , (Continued on page .. 96) 



Introducing . . 
the Hewlett-Packard 

2000 ACCESS. 

The unique 
multi-terminal 

RJEsystem 
that increases 

the c~pability of 
IBM and CDC i .. '"".·.i" ..... ,.".",""',,,YF., ... 

computers. 

32 on-line 
terminals for: 
- HASP multi leaving 

RJE to IBM 
, - UT200 RJE to CDC 

- Data entry 
- Data base update 
- Information retrieval 
- Concurrent program development 
- Local processing 

22536A 
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HP minicomputers. 
They work for a living. 

HEWLETTipPACKARD 

Sales and service from 172 offices in 65 cou'ntries. 
1501 Page Mill Road, Palo Allo, California 94304 

CIRCLE 52 ON READER CARD 

Plus multiple 
on-line 
peripherals.' 
- Up to 7 line printers (200-250 LPM) 
- Up to 7 card readers (300-600 CPM) 
-IBM-and CDC-compatible magnetic 

tape drives 
- 5 to 120 Megabytes of on-line 

disc storage. 

Available now: 
Hewlett-Packard's 2000 Access 
System is the low-cost way to enhance 
the capabilities of your IBM 360/ 
370 or CDC computer. For complete 
information call your nearby HP 
field engineer. Or write. 

I ' 
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Key enter 
OCR and MICR rejects 

while scanning ... 

as simply as thisl 
No document to study. No field to search. 
As the 4400 System scanner encounters a 
document with a non-machine readable 
character, the video image of that 
character, and only that character is 
displayed at the CRT /keystation. The 
operator merely keys whatever 
character(s) is displayed, instantly 
correcting and releasing the record as the 
document passes through the scanner. 
This Video Correct mode of operation 
prevents all but a few documents from 
being rejected and eliminates the costly 
re-entry procedures that have long 
plagued OCR and particularly MICR 
processing operations. 

Additional 4400 KeyScan® System 
advantages: 

• Key Correct-simple key entry of 

20 

data from rejected documents. Just as in 
Video Correct, there's never a need to key 
scanned data. Key Correct only those 
characters depicted by question mark and 
cursor. 

• MICR/OCR compare feature
dual read system for cross-check scanning 
of MICR documents reduces rejects and 

CIRCLE 8 ON READER CARD 

eliminates mis-reads and substitutions. 
• SKIL-comprehensive Scan Key 

Input Language for any keying and 
scanning application. An RPG II compiler 
is available for report generation and 
specialized applications. 

Let us show you how the 4400 
System has solved reject re-entry 
problems for banks, insurance, retail, 
manufacturing, and utility companies. 
Our new literature describes how the 
Cummins KeyScan System with its 
powerful 4400 Processor has the 
hardware, software, and systems 
flexibility to meet your data entry needs 
off-line at the lowest possible cost. Send 
for it today! Write: Cummins-Allison 
Corp., 800 Waukegan Road, Glenview, 
IL60025. 
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Progress Report: 

370/158 USERS: 
NOW YOU CAN 

RECONFIGURE YOUR 
MEMOR~ 

DUPLEX IT, 
BACKITU~ 

EXPAND IT TO 4 MEGS, 
AND SAVE UP TO 40%. 

How? 
With Cambridge's new 370/STOR 158-3 add-on 
memory system that expands most models of 
the IBM System/370 Model 158 processor, 
including the new Mod 3 versions. 
370/STOR 158-3 is the newest in a line of 
memories that has made Cambridge the largest 
independent memory supplier to System/370 
processors - with over250 megabytes installed. 
That success has been the result of building 
products with performance features that go 
beyond the ordinary. And 370/STOR 158-3 has 
plenty of them. 
Features like easy interconnection. Impeccable 
reliability. The ability to do more with our 

meinory than with anyone else's. For example, 
your operators can quickly shift either 370/ STOR 
or host IBM memory to off-line status, while the 
o~her memory runs. Or you can reconfigure 
the size of operating memory withjust a simple 
switch setting; Or you can back-up either· main 
memory, or ~~bump" mem.ory, if you need 
to do so. . 

Whether your Model 158 processor is purchased 
or rented, you can save up to 40 per cent on the 
memory attached to it. It's as easy as ordering 
370/STOR 1:58-3. 
Find out more from your local Cambridge sales 
office listed below. 

CAMBRIDGE. 
A good place to put your information . 

• 
l:1li Cambridge Memories, Inc., 12 Crosby Drive, Bedford, Mass. 01730 (617) 271-6400 
Contact our sales offices for further information: Boston (617) 271-6400 • Westport, Conn. (203) 227-7027 • Philadelphia 
(215) 295-1186· Cleveland (216) 842-2808· Columbus, O. (614) 459-0154· Atlanta (404) 252-1382· Hollywood, Fla. 
(305) 925-3348· San Francisco (415) 692-4806· New York City (201) 871-0110· Rochester (716) 637-2410· Chicago 
(312) 449-5260· Detroit (313) 557-4080· Washington, D.C. (703) 683-5323· Dallas (214) 231-4804· Houston (713) 661-0381 
• Los Angeles (213) 595-1845· Charlotte, N.C. (704) 568-1787. St. Louis, Mo. (314}822-2212. Minneapolis (612) 831-1311 
Subsidiary: Cambridge Memories GmbH, 6078 Neu Isenburg, West Germany 06102-36092 • Cambridge Memories AG, 
CH 8002 Zurich, Switzerland 00411-253824. 
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Datacomm Problems 
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With Our System! 
Fingerpoin ting Disorganized Com
puter Rooms - Excessive Downtime -
Fault Isolation - "No Problem Found" 
Service Calls - Remote Diagnostic Prob
lems - System Status Knowledge. 

~IS 
COMMUNICATIONS AND 
INFORMATION HANDLING 

Get the full story ... 
Call: Harris Corporation R F Communications Division 

P.O. Box 160 
Melbourne, Florida 32901 
305-727-6700 Formerly Northern Radio 
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calendar 
AUGUST 
Computer Monitoring Worl{shop, Aug. 12-13, Provo. 
Brigham Young Univ. sponsors this workshop covering 
major aspects of computer performance measurement, in
cluding hardware and software monitors. Workshop fee is 
$95. Contact: Glen McClure, Brigham Young Univ., 242 
HRCB, Provo, Utah 84602, (801) 374-1211, ext. 3817. 

IFAC/75, 6th Triennial World Congress, Aug. 24-30, 
Boston. Theme for this congress of the Int'I. Federation of 
Automatic Control, to be held in the U.S. for the first time, 
is "Control Technology in the Service of Man." Discussions 
will concentrate on automatic control and related computer 
technology, with 63 sessions, and 330 papers presented. The 
$95 fee, if registered before Aug. 11, will include luncheons 
Aug. 25-29. Contact: Philip Meade, IFAC/75, 400 Stanwix 
St., Pittsburgh, Pa. 15222, (412) 281-3171. 

SEPTEMBER 
INFO 75, Sept. 8-11, New York. More than 100 sessions 
will accent the theory, practice and application of informa
tion systems, for both the executives who use the systems 
and the professionals who design and operate them. Tu
torials, case studies, and panel discussions will cover manu
facturing, retailing, banking, insurance, utilities, hospitals, 
and transportation; other sessions are on dp and minicom
puters, communications, and office systems. The conference 
will also feature exhibits and displays of hardware, software, 
and services. Fees: $120, full conference; $45 and $70, one 
or two days, respectively. An independent concurrent con
ference will be held at the same time by the Society for 
Management Information Systems, with some joint activi
ties planned. Reciprocal discounts will be available to at
tendees of both conferences, and SMIS members will be 
admitted to the INFO 75 exposition without further charge. 
For information on both conferences contact: Clapp & 
Poliak, Inc., 245 Park Ave., New York, N.Y. 10017, (212) 
661-8410. 

IFIP 2nd World Conference, Sept. 1-5, Marseilles. The role 
of "Computers in Education" is the main topic, and discus
sions will cover nearly all levels, techniques, and disciplines. 
Major computer companies will be exhibiting. Official lan
guages are English and French, with simultaneous transla
tion available. Fee: approx. $125. Conference information 
and charter flight plans are available from Garber Travel 
Svc., 1406 Beacon St., Brookline, Mass. 02146, (617) 566-
2100. 

COMPCON Fall '75, Sept. 9-11, Washington, D.C. Eighty 
papers and 26 sessions will be devoted to the theme "How 
To Make Computers Easy to Use." In addition to presenta
tions on intelligent terminals, displays, problem-oriented 
languages, and "idiot proof" systems, dollar and perfor
mance tradeoffs will be discussed. The expected COMPCON 
audience of about 1,000 will include hardware and software 
designers and users. The conference is sponsored by IEEE 

Computer Society. Fees: $50, members; $65, nonmembers; 
add $10 after Aug. 29. Prior to the conference, on Sept. 8, 
two all day tutorials will be offered: "Structured Program
ming" and "Protection of Information in Computer Sys
tems," with member and nonmember fees of $50 and $65 
respectively for each tutorial. On Sept. 11-12, the IEEE and 
National Bureau of Standards cosponsor a conference on 
Software Engineering (June, p. 22). Contact: COMPCON, 
P.O. Box 639, Silver Spring, Md. 20901. ~ 
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Notes and observations from IBM which may prove of interest to data processing professionals. 

. In the shale oil processing laboratory at Atlantic Richfield's 
Production Research Center in Plano, Texas, technicians gather data for later 

analysis by theSystem/370 Model 168 in Dallas. 
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Atlantic Richfield 
builds -with MVS 

The search for petroleum may oc
cur offshore in the Gulf of Mexico ... or 
in Alaska, one of the last frontiers of 
North American oil exploration. Sound
ings are made. Seismic graphs are 
plotted. Geophysicists determine if the 
stmcture' can be associated with hydro
carbon deposits. After discovery, reser
voir engineers estimate how much oil 
might be there, and decide what re
covery procedures should be taken. 

"Now that easy oil discovery is a 
thing of the past, the technology of ex
ploration is far more complex," says 
Howard Woods, Jr., Manager of Data 
Processing for Atlantic Richfield Com
pany's North American Producing Di
vision in Dallas. "Our scientists, plan
ners and administrators need to analyze 
a rapidly increasing wealth of data." 

Last year the company decided it 
had outgrown its traditional OS/MVT 
multiprogramming operation, which 
was mainly batch. "We knew we had to 
enlarge the scope of our system," says 
Woods. "We not only needed virtual 
storage capability, but also a sophisti
cated data communications network." 

To help reach these goals, Atlantic 
Richfield installed a System/370 Model 
168 in June of 1974 to replace a Model 
165 with OS/MVT.By November, the 
new computer was running totally 
under control of MVS (Multiple Vir
tual Storage). 

MVS is the general term for OS/VS2 
releases, starting with Release 2. As its 
name implies, MVS provides each in
dividual user with several million bytes 
of virtual storage. 

Equally important, MVS has helped 
improve response time for a growing 
number of interactive users at Atlantic 
Richfield. About 80 percent of the jobs 
are now remotely entered. "Under 
MVT," explains Woods, "TSO, the 
Time Sharing Option, was merely pe
ripheral to the system. In MVS, TSO is 

(C ontinued on 4th page) 
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A Ne~Tool forTelescopic Mirror Designers 
Predicting the stresses that a tele

scope mirror undergoes when it swivels 
about in an observatory has long been 
a challenge for optical designers. Today 
the problem of stress and the resulting 
defonnation is more crucial than ever 
before in the design of mirrors for large
scale earth-orbiting telescopes. These 
mirrors must be able to sustain incred
ible structural and thermal demands. 
They operate under extreme space con
ditions, they must survive severe launch 
forces, yet their weight must be kept 
to a minimum. 

At Perkin-Elmer, the 
company's IBM System/370 
Model 158 is playing an 
ever-increasing role in the 
mathematical modeling of 
mirrors. George Hefferon, 
Systems Analysis 
Manager at the 
company's 

What an un
corrected star energy 
system might look like. 
This image was produced 
by an elementary two mirror 
system and computed 
on an IBM System/370 Model 158. 

Optical Technology Division explains: 
"With our new computer modelingca
pabilitywe can tackle more design prob
lems than ever before, especially in the 
critical area of defonnation prediction.!' 

The company has been using the 
computer extensively in preliminary 
design for optical, structural and ther
mal analysis. But modeling of large 
space telescope mirrors is a relatively 
new computer application. 

Recently Hefferon and structural 
analyst Peter Johannsen set out to ver
ify the capability of computer models 
to predict accurate defonnation. 

Using NASTRAN (a NASA Struc
tural Analysis program) Johannsen and 

Hefferon made a computer model of 
an already existing mirror. 'We then 

predicted what the mirror's defor
mation would be when under load," 

says Johannsen, "just as though 
we were'designing the mirror 

from scratch. Using an 
interferometer, we 

later measured 
the actual de

fonnation of the 
real mirror." 

When both results were 
compared, computer-pre

dicted defonnation matched 
actual defonnation within a millionth 

George H eDeron evaluates mirror 
optical quality. The honeycomb-like 
coring greatly reduces mirror weight 

by eliminating unnecessary glass. 

of an inch. "This proved conclusively 
the remarkable accuracy of computer 
modeling," says Johannsen. 

Now Perkin-Elmer is using com
puter models in the design of large-scale 
telescope mirrors. Says Hefferon, "It is 
no exaggeration to say the computer 
has become a new design tool that has 
expanded our whole capability;" 

Dating Slides of Pre-Columbian Art by Computer 
When art historian Luraine Tansey 

received a bequest of slides depicting 
Pre-Columbian art a few years ago, she 
knew she had a difficult classification 
problem to solve. 

"We were given documentation on 
the exact sites at which the original 
objects were found along the southern 
coast of Mexico. But we had no idea 
how to date them," explains Mrs. Tan
sey. "The job was enonnous because 
the Pre-Columbian period refers to the 
time before the mid-15th and 16th 
Century Spanish conquest of the 
Americas. We needed some established 
guidelines to arrange the material 
chronologically and stylistically." 

Mrs. Tansey and several of her stu
dents at San Jose City College in Cali
fornia have recently developed four 
computer data bases which contain in
fonnation on other Pre-Columbian 
slides already in the college's collection. 
These are arranged by author, chron
ology, site and period. The data is 
coded on punched cards and entered 
into a System/370 Model 135. 

"From various printouts, we can 
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locate the slides closest in characteristic 
to any new slide we want to date," 
notes Mrs. Tansey. "Furthermore, we 
can establish more logical dating from 
a wide range of scholarship in an area 
and determine what discrepancies exist 
among authors. New infonnation can 
be added at any time." 

In addition to her work 
in dating Pre-Columbian 
art, Mrs. Tansey is one of 
the first scholars to apply 
classification of slides by 
computer on an inter
disciplinary level 
spanning such fields 
as architecture, geo
logy, archeology, 
medicine and botany. 
She has lectured on 
the subject at univer
sities and symposia 
around the world. 

"Computer-based 
cross-indexing of 
slides is the most 
efficient and eco
nomical means 

for museums and libraries to share their 
knowledge and reduce the need to 
duplicate expensive cataloging efforts," 

says Mrs. Tansey. "Even-
tually, I believe, many 
museums and libraries 
will use terminals 
linked to a central 

data base for this type 
of research." 

This Mixtec 
pottery vessel, 
with a painted 
figure believed 

to represent 
the god of games 
and feasting, was 

found in Oaxaca, a 
state of southern 

Mexico. It is an 
example of Pre

Columbian art from 
the Post Classic pe

riod between 900 
and 1500 A.D. 
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~~We Need a Special Report This Afternoon .. !' 
The request is urgent. It could spell 

the difference between a good and bad 
decision. But can the necessary infor
mation be organized in time? 

That's the kind of situation Lloyd 
Dutches, an assistant vice president in 
the corporate customer systems section 
at the Mellon Bank in Pittsburgh, must 
be able to respond to quickly. He re
calls a request posed by the commercial 
loan department: «They wanted to 
know what effect changing the prime 
lending rate by 1% would have on 
Mellon's corporate loan customers. 
That meant identifying which loans 
were tied into the prime rate, calculat
ing new accruals for each. fo reflect the 
new prime, and, finally, indicating how 
that would affect the bank's earnings." 

Gathering those particular facts 
would have taken several weeks if tra
ditional programming methods and 
languages had been used. But Lloyd 
Dutches was able to get the relevant 
information to the loan department 
within one day. 

He did it by using the IBM .Gen
eralized Information System (GIS) to 
write a simple program for one of Mel
lon's System/370 Model 168s. GIS is 
a programming language written in 
statements similar to English. It allows 
the user to formulate "what if" queries 
with many fewer instructions than 
would be needed in conventional pro
gramming languages. 

The simplicity of GIS is based on its 
powerful query language and its Data 
Description Tables. The query lan
guage provides many automatic func
tions that enable the user to manipulate 
or modify his data and present it in well
organized formats. Prepared by data 
processing professionals and accessed 
by GIS, the Data Description Tables 
contain detailed information about 
each file. The user merely specifies the 
field rieeded and format desired. 

Using GIS, queries can be formu
lated under batch mode, or they can 
be made online through display ter
minals running under the Time Shar
ing Option (TSO) or with the data 
communications feature of the Infor
mation Management System (IMS). 

"The commercial loan department 
keeps extensive data files on receiva
bles, loan maturity dates, identification 
numbers of officers associated with 
each transaction, cash flow expecta
tions and different kinds of collateral 
fields," notes Dutches. "For example, a 
loan officer may come to us with a gen
eral idea of the data he or she wants, 
but with no specifie guidelines as to 
format. GIS gives us the flexibility to 
select an initial format which can be 
changed very quickly if the officer de
cides to pr~,sent the material in a dif
ferent way. 

Other Mellon departments have 
also used GIS successfully. In the per-

.n~. 

sonnel area, for example; policies re
lating to profit-sharing eligibility, com
pliance with the Equal Employment 
Opportunity Act and determining com
parative costs of various retirement 
plans have been explored with GIS. 

In financial planning, Thomas Mos
imann uses GIS to weigh alternatives: 
"Most of our work involves analyzing 
dynamic situations. What is critical 
today may not be relevant tomorrow~ 
GIS gives us the flexibility and speed 
to deal with changing priorities." 

Within Information Processing, GIS 
has been used heavily as an analysis 
tool. Thomas Ericsson, assistant vice 
president of systems programming, re
ports: "We are particularly pleased 
with GIS' versatility. It is an important 
component of the set of tools we use to 
analyze systems performance charac
teristics on a daily basis. Through GIS, 
we can access System Management 
Facility [SMF] data and quickly pro
vide our management with 'snapshots' 
of any or all of our cpus over a specified 
period of time." 

"Many end-users now handle their 
own ·information retrieval requests with 
GIS," reports Edward Williams, vice 
president of data processing and sys~ 
tems programming. "And when they do 
come to Information Processing for 
help with more complex queries, our 
programmers may use GIS themselves, 
resulting in greater productivity." 

At· M¢llon Bank's corporate· headquarters in Pittsburgh, bank managers get a big ~s.o/t from 'the {BM Generalized 
Information System in the formulation of their information retrieval ~equests... . 
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The ",ay things "'ere ..• · 
Remember 1953? The beginnings 

of the "Silent Generation"? General 
Eisenhower had recently been elected 
President in a landslide victory over 
Adlai E. Stevenson. Americans were 
reading Ernest Hemingway's The Old 
Man and the Sea. And teenagers in 
bobby-sox and saddle shoes were lis
tening to songs like "How Much Is 
That Doggie in the Window?" 

That spring, IBM announced its 

Sometimes unique problems devel
oped. "During the first few weeks, the 
tape in the drives became tangled. We 
worked around the clock checking all 
the electronics, but found nothing," re
lates Stringfellow, who is now manager 
of advanced maintenance development 
for the IBM Field Engineering Divi
sion. "Finally, we realized that the ex
tremely low humidity in the desert 
caused the tapes to build up huge static 

Bill Stringfellow explains how, through the use ala special tool, . 
an eight-tube pluggable unit was'set into a 701 computer. Alongside is an 

integrated circuit many times smaller, which performs comparable 
logic functions thousands?f times faster in today's System/370. 

first production computer-the 701. The 
new computer included features then 
considered to be technological break
throughs-capabilities such· as memory 
and stored programs. 

For those who have come of age 
during the era of micro-electronics, the 
interior of the 701 would seem like a 
Model T Ford-thousands of vacuum 
tubes, which performed logic func
tions, and scores of cathode ray tubes 
which stored up to 2,000 words of 
information. 

"Fixing that computer required 
constant surveillance," recalls Bill 
Stringfellow, the IBM field manager 
who supervised the installation of the 
first 701 at the Atomic Energy Com
mission's facility in Los Alamos, New 
Mexico. "The vacuum tubes and cath
ode ray tubes [CRTs] had limited life 
expectancies. Filaments would bum 
out, or the phosphorous coating on the 
CRTs might degrade and cause errors. 
You could actually see a tiny matrix on 
the surface of the CRTs where the 
electrostatic charges representing zeros 
or ones were stored." . 
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charges which made them cling to the 
reels. A simple humidifier solved the 
problem." 

Programming the 701 was all done 
in machine language. Higher-level lan
guages like Fortran or Cobol didn't 
exist, and the mathematicians and 
physicists at Los Alamos wrote all their 
own programs, which required detailed 
insh'uctions for every calculation. 

"At first, when results weren't what 
they expected, I would hear, 'the com
puter must have made a mistake,''' 
recalls Dura Sweeney, then assistant 
group leader in theoretical physics at 
Los Alamos and now director of strat
egy development for the IBM Field 
Engineering Division. "But as they be
came used to the computer, that soon 
changed to 'I wonder where I goofed.' 

"We were all amazed at the 701's 
speed. It wouldn't seem like much 
today, but 14,000 calculations per sec
ond represented a real achievement 
then," adds Sweeney. "It meant that we 
could solve the complex equations of 
fluid dynamics faster than we had ever 
dreamed possible." 

Atlantic Richfield ... 
(Continued from first page) 

an integral part of the system, and ter
minal response times are more consist
ent and less impacted by other jobs 
being processed. We can set up a level 
of service and be sure it will be met. 
And with our enlarged online storage 
facilities, more interactive users can 
tackle" more program development 
work. 

Reliability has also been improved. 
Before MVS, if a control program fail
ure occurred in the system, evelY pro
gram had to be started again from 
scratch or from its restart point. "Now," 
says Woods, "the system can recover 
from many of its own failures and nor
mal processing can continue." 

One of the company's greatest ben
efits to date with the virtual storage 
capability of MVS is in scheduling large 
jobs. "Formerly," says Woods, "a setup 
problem in a long-running program 
might require a complete rerun, taking 
several hours over several days before 
we could get a correct run. Today, with 
the virtual storage capability of MVS, 
we can take a subset of the data and do 
a ten-minute run during prime shift to 
validate the job parameters in an appli
cation such as reservoir modeling. Then 
we can run the entire job with con
fidence during non-prime shifts. Be
sides saving machine time, we save two 
days in turnaround time." 

For the future, Woods points out 
that MVS will support a Multiproces
sor 168 installation at Atlantic Richfield 
in Dallas. And with VTAM (Virtual 
Telecommunications Access Method) 
and NCP/VS (Network Control Pro
gram/Virtual Storage), MVS will serve 
as a base for further enhancements in 
remote data entry and job entry. 

"Our goal," says Woods, "is to give 
our users in remote district and field 
offices, as well as our Dallas staff 
groups, direct access to the full virtual 
storage resources of our central com
puter at a price they can afford. MVS 
is instrumental in helping us do just 
that." 

DP Dialogue appears regularly in 
these pages. As its name suggests, 
we hope DP Dialogue will be a 
two-way medium for D P profes
sionals. We'd like to hear from 
you. Just write: Editor, DP Dia

'logue, IBM Data Processing Divi
sion, White Plains, N.¥. 10604. 

I ® 
Data Processing Division 
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source data 
SOURCE DATA provides information 
on books, courses, references, reports, 
periodicals, and vendor publications. 

[: 

Standards Catalog 
Close to 6,000 American National 
Standards, approv'ed through Oct. 31, 
1974 by ANSI,are listed in a 192-page 
catalog. Included also ,are 3,500 stan
dards and recommendations from sev
eral international organizations. The 
standards deal with dimensions, rat
ings, ,terminO'logy and symbols, test 
methods, ,and performance and safety 
specifications for produots in a number 
of fields, such as information systems, 
eleotricaland 'electronics, materials 
handling, chemical, mechanical, nu
clear, photography and motion pic
tures, etc. AMERICAN NAToJONAL STAN
DARDS INSTITUTE, New York, N.Y. 
FOR COPY CIRCLE 200 ON READER CARD 

MIS and I/O 
The latest in the Infotech State of the 
Art series are reports number 21 , 
Management Information Systems, 
and number 22, InputlOutput. These 
overs,ize volumes continue the standard 
format of extensive arirulysis of all the 
report: material (for up to one-third the 
volume), followed by many presenta
tions and invited papers by experts in 
the field. The annotated bibliography 
and indexes, including a cumulative 
index, appear to be useful. ' 

The 661-page volume on MIS exam
ines the scope of MIS, design strategies 
and criteria, management's informa
tion needs, integrations, cost/benefit, 
systems ,technology, etc. Case studies 
are presented and possibiHties for the 
future discussed. 

The 524-page report on II a dis
cusses problems related to II a, II a and 
the human interface, II a and system 
performance..-including operating sys
tems, machine architecture, and mass 
stor.age. Users' experiences, advances 
in hardware, and the particular advan
tages af caM, ocr graphic displays, etc., 
are treated. 

Each volume is $125, or $700 for 
eight reports on a subscription basis. 
INFOTECH INFaRMATIaN LTD., Berk
shire, England. 
FOR DATA CIRCLE 201 ON READER CARD 
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Communications Processing 
The Auerbach Guide to Communica
tions Processing Equipment presents 
facts to help the user determine his 
needs and to acquaint him with 
equipment available. Three categories 
of devices are covered: front-end pro
cessors, remote concentrators, and 
message switchers. The Guide features 
a product class report which intro
duces the user to this equipment, a spec
ification chart of 81 pieces of equip
ment, reports on 20 of the products, 
and a supplier direotory. Price: $19.95. 
AUERBACH PUBLISHERS INC., 121 N. 
Broad St., Philadelphia, Pa. 19107. 

Compatible Tape Drives 
Overall performance and ease of .oper
ation of IBM-compatible magnetic tape 
drives satisfy most users; reliability and 
the associated maintenance service get 
lower ratings. The results of a user sur
vey are,found in All About Plug-Com
patible Tape Drives, the 21-page May 
supplement Ito DAT APRO 70. A total 
of 1,328 IBM-compatible tape drives 
were rated by 126 users. Prices and 
specifications of 72 tape drives from 

An Introduction to Database Systems 

by C. J. Date 
Addison-Wesiey, 1975 
366 pp. $14.95 

This book, part of the publisher's IBM
sponsored systems programming series, 
presents a basic introduction to data 
base systems; ,the relational, hierarchi
cal, and network approaches to data 
bases; and chapters on security and 
integrity. The author is frankly an ex
ponent of Codd's relational approach, 
feeling that it encompasses the capabil
ities of the others and more certainly 
makes the structure of the physical 
data store more transparent to the 
user. For each of the three approaches, 
Date discusses the system architecture, 
data models, data sublanguage, and 
storage struotures. (Data structures 
themselves are considered toO' low a 
level to be of concern to data base 
system designers.) 

The book has many excellelllt fea
tures, and obviously much of it was 
produced carefully and painstakingly. 
The wealth of practical details in the 
IMS and DBTG proposal descriptions in 
Parts III and IV, conveys a breadth of 

nine, vendors are provided. Price: $10. 
DATAPRa RESEARCH CORP., 1805 Un
derwood Blvd., Delran, N.J. 08075. 

WEMA Directory 
WEMA, "the association serving the 
electronics and information technolo
gy industries," has published its 1975 
direotory listing member firms rulpha
betically. Information on each com
pany includes names of company offi
cers, date of founding, number of 
employees, type of products, etc. 
Price: $25. WEMA, 2600 EI Camino 
Real, Pal.o AHo, Calif. 94306. 

Disc Packs 
Product reliabiHty is the most impor
tant factor in selecting disc packs, ac
cording ito a survey of 259 users pre
sented ,in the market research repont, 
User Rated Brands of Disc Packs. 
Price, however, is important when re
liability between two brands is roughly 
equal; IBM, for example, rates first in 
reliability but eighth in price, in a 
comparison of the eight most popular 
disc packs. Quality of vendor staff, de
livery time, produot availability, cus
tomer engineer support, and vendor 
service are other faotors rated in the 
report. Price: $15. Marketing Re-

o search Dept., DATAMATION, 35 Mason 
St., Greenwich, Conn. 06830. 

understanding rarely obtained from 
books, and are probably the best expli
cations available for ,their respective 
subjects. Similarly, Part II contains 
sufficient explanation and examples to 
make the relational theory more" acces
sible and easier to appreciate. Interest
ing and informative discussions of se
curity and integrity, generally thought
prodding exercises throughout, and a 
bibliography that is, alone worth the 
price of the book all combine to pro
duce a fairly impressive and positive 
total. 

Along with these excellent fe'atures, 
however, ,the book has some flaws. The 
simplest and most obvious problem, 
ironically, is the structure and organi
zation of the book's data. For example, 
distributing the bibliography through
out the chapters instead of at the end 
may facilitate assigning outside read
ing, but it makes retrieving a specific 
reference extremely difficult. The diffi
culty is compounded by the short and 
choppy early chapters, and by the 
numbers of interchapter references. 

Nonbibliographic references in early 
chapters to information in later chap
ters are symptomatic of the most dis
appointing characteristic of the book. 
-its lack of a firm conceptual founda
tion for its myriad of details. Sixteen 
pages of basic concepts cannot support 
300 plus pages of specifics, but the 
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insufficiency is not just in volume. The 
whole of Part I not only fails to provide' 
a foundation for Parts II and following, 
but is itself liberally sprinkled with un
derdeveloped lines of reasoning. For 
example, a division of functions be
tween access method and data base 
management system, which will almost 
certainly result in duplication of effort, 
was presented as fact, with no rational
ization whatever. 

The several examples of this type 
combine to 'give an impression that 
Part I was a hastily added afterthought, 
reflecting a late decision to superim
pose a unifying theme of comparing 
relational, hierarchical, and network 
approaches. Compounding the prob
lem is rthat nowhere are the terms hier
archical, network, and relational de
fined. If it is now considered good 
pedagogical ,technique to introduce a 
subject by means of a book that de
pends on outside references for defini
tions and basic concepts, it is still dis
concerting ·to the ordinary reader. 

-Nora Bosak 
Ms. Bosak, with more than 15 years 
of dp experience (the last seven in 
data management oriented systems), 
helped develop System Development 
Corp.'s TDMS and Xerox's EDMS. She 
is currently engaged in research into 
advanced techniques for building data 
management systems at SDC. 

BOOK BRIEFS 
Introduction to FORTRAN 

by John B. Vinturella 
Petrocelli Books, 1975 
266 pp. $7.50 

FORTRAN IV For Business and 
,General Applications 

by Harice L. Seeds 
Wiley & Sons, 1975 
422 pp. $8.95 

FORTRAN IV 

by Jehosua Friedmann, Philip 
Greenberg, and Alan M. Hoffberg 

Wiley & Sons, 1975 
452 Pp. $5.95 

These recent paperbacks deal with 
teaching FORTRAN to the inexpe
rienced. The FORTRAN used in the firs,t 
book, Introduction to FORTRAN, is the 
American National Standards Institute 
version, departing from the ANSI stan
dard 'Only in the early chapters by 
using freefonn input and output 
statements. The text is illustrated ex
tensively with flowcharts and detailed 
examples, and each chapter concludes 
with questions and problems. 
, The growing use of FORTRAN in a 
business environment prompted publi
cation of Mr. Seeds' book, which aims 
to teach the student how to write effec;.. 
tive programs in FORTRAN. The book is 
designed so that the srtudent sees results 
quickly and is encouraged to continue 
the study into more complicated for-
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mats. Technical ,terms and concepts 
are explained and defined, and chapter 
objeotives and review questions are 
used as study checkpoints. 

FORTRAN IV, one of the Wiley 
Self-Teaching Guides, is reassuring at 
the outset with its Chapter Zero intro
duotion to :the world of data process
ing. What foHows is a step-by-srtep, 
seemingly thorough self-study course 
which presents the fundamentaJIs of 
USA Standard FORTRAN (which in
cludes the BASIC FORTRAN). The re
mainder of the book describes ad
vanced options and 1echniques for 
using FORTRAN in both scientific and 
commercial applications. Appendices, 
summaries within each chapter, and an 
index are designed for later reference. 

Computers & Management for 
Business 

by Douglas A. Colbert 
Petrocelli Books, 1974 
423 pp. $13.95 

In attempting to cover all of data 
processing-history, concepts, tech
nology, management, security, etc.
in 400-plus pages, :the author has pro
duced a mixed bag. Rather nicely pre
sented, in clear language with vo~umi
nous illustrations and photos, the book 
tells what data processing is all about 
and how the business student and 
manager can use it. Each chapter has 
review questions, key terms to remem
ber, and cross references, to related 
reading in other chapters. 

On the other hand, the glossary pre
sented is skimpy, much of ,the text 
seems overly IBM-oriented, and the oM 
is mixed with the new without explana
tion (for instance, core memory is well 
explained, but not semiconductors, 
'and IBM 407s are described as viable 
current solutions for some low-'Volume 
jobs). 

Strategic Planning of Management 
.'nformation Systems 

by Paul Siegel 
Petrocelli Books, 1975 
354 pp. $16.95 

Reasoning that top business executives 
rather than dp technologists should be 
responsible for planning a company's 
MIS, this book offers practical guidance 
to management. Technical terminolo
gy is held to a minimum while useful 
illustrations and examples provide 
"how-to-do-it" help. 

Learning Alternatives in U.S. 
Education: Where Student and 
Computer Meet 

by Robert J. Seidel, et a!. 
Educational Technology Publications, 

. Inc., Englewood Cliffs, N.J., 1975 
398 pp. $14.95 

The purposes, benefits, costs, and 
methodology associated with comput
er-assisted learning materials are ex
plored in this book wJ1ich will be of 
primary interest to educators, curricu
lum designers and computer special-

ists. The authors attempt to show the 
promise and the pitfalls of applying 
computer technology to the learning 
environment. 

Why Information Systems Fail 

by Henry C. Lucas, Jr. 
Columbia Univ. Press, 1975 
130 pp. $11 

Believing that many information sys
tems fail because the user is not taken 
into consideration, this author studied 
user opinion in 16 organizations to 
produce a "model" describing design 
considerations. The book will appeal 
most to psychological researchers. 

WATFIV: FORTRAN ProlJ,ramming 
with the WATFIV Compiler 

by John B. Moore 
Reston Publishing Co., Reston, Va., 

1975 
492 pp. $8.50 (paperback) 

WATFIV (pronounced "watfour"-read 
IV as Roman numerals) is the second 
of ,two FORTRAN-based compilers pro
duced at the Univ. of Waterloo. Ac
cording to ,this book's preface, it is now 
in use in more than 200 educational 
and commercial installations, and is 
particularly suited for processing large 
numbers of small jobs. The book takes 
a "here's what we want ,to do and 
here's how to do it" approach to ,the 
subject, and works from ,the simplest 
form of a statement to more complex 
levels. An appendix for WATFIV-S ex
tensions is included. 

Assembly Language Basics 

by Irving A. Dedes 
Hayden Book Co., Inc., 1975 
102 pp. $6.25 (paperback) 

This book's subtitle, "An Annotated 
Program Book," is its best description. 
After a verY' 'brief discussion of the 
purpose of the program and statements 
to be used, each chapter shows the IBM 
370 JCL statements, source code, sym
bol dictionary, relocation dictionary, 
cross references, and system messages 
-each item with complete handwrit
ten annotations explaining what it is 
and what it means. Fourteen programs 
are illustrated. An appendix defines the 
99 instructions used. With this text and 
not much help, a novice could learn 
the language rather painlessly. 

Computer Techniques in 
Environmental Science 

by R. P. Ouellette, R. S. Greeley, 
and J. W. Overbey, II 

Petrocelli Books, 1975 
248 pp. $14.95 

This should be a valuable guidebook 
for scientists and managers concerned 
with pollution measurement and con
trol (air, water, land, noise, solid 
waste, pesticides, radiation, etc.) . 
Specific system descriptions and nu
merous examples illus,trate how the 
computer can be used in environmen
tal studies and monitoring procedures. 
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HPCALCULATORSSOLVEYOURPRO~LEMSYOURWAY--------------------------------

Look what happens to data processing 
when you add an HP calculator. 
Connect our HP 9830 Programmable Calculator 
to your computer and you put your full computing 
capability right on the user's desk-where it 
belongs. You put an end to the data processing 
run-around because the 9830 can be a remote batch 
terminal, timeshare terminal, and satellite processor, 
all in one unit. 

As a satellite processor, this powerful, 
BASIC language calculator gives you solutions to 
most of your computational problems. And by 
keeping these small- or intermediate-size jobs out 
of the data processing stream, the 9830 helps you 
make better use of all your computing resources. 
Data can be gathered from many sources because the 
9830 accommodates your instrumentation and a 
complete line of input/output peripherals, 
including plotter, digitizer, and line printer. 

binary synchronous remote batch terminal to a 
large computer, or serve as a timeshare terminal. 
You'll find that the 9830 then becomes an 
economical alternative for connecting to remote 
batch or timesharing services-especially since it 
has so many of the features you need to improve 
your data processing capabilities. 

Ask your local HP Sales Office about the special 
features of our communicating calculator - things 
like both high-speed and low-speed transmission, 
asynchronously or synchronously. Or the editing, 
programming, and memory features that help 
reduce lengthy and costly on-line editing and 
programming. So give them a call today. Or send 
in the coupon for more detailed information. You 
may find that an HP calculator is an excellent 
way to increase the flexibility of your present 
computer system. 095/8 

----------------------
To convert the 9830 to a computing data 

terminal, simply add our Data Communications 
Interface and ROMs. Then it can communicate with 
another terminal or another 9830, function as a 

/ , 
= 

HEWLETT~PAOKARD 

Sales and service from 172 offices in 65 countries. 
P.O. Box 301. Loveland. Colorado 80537 
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( ~~t~~o~~~%~i~~~ ~~~:;fa~:~d me your FREE literature on the HP 9830 and \ 

I 0 Information only 0 Calculator demonstration 
I Name ____________________ ___ 

: Company ___________________ _ 

I Address ---------------------

I City -------------- State -----

\ 
Zip Phone ___ '---__________ _ 
HP Calc. Inq .• P.o. Box 301. Loveland. Colorado 80537 

\ 
,~ 
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nervousagain)is quite simple. The 980A offers unmatched 
features atanextremely low cost. Namely, $3200.00 to purchase, 
$90.00* a ,month to lease. 

And all of our units are serviced by NCR. 
That's pretty much why we think if our shoe fits, the IBM 

user's going to wear it. 1---·---- --- -- -- -- -~--, 
Because even though I Hello, ADDS. 

you're very, very good, : 1 may have a new application for your 980A. 

IBM 'h' . I' 1 Please send additional information. 
r . ,t ere's a ways room I Name _____ -:---_~_:_______.,__---'---'--
lor a little improvement. 1 

S
. 1 Company 
.~ I A~re~ 1 ~---~~~-------.,---

I 
I 1 
I Applied Digital Data Systems Inc.. . ......• J\~ ....... S.· '.1 
1100 Marcus Boulevard, Hauppauge, N. Y.11787.l"'1.....,V. .. .1 1... _____ . __ ._ ........ ---- _._., __ ._._,._ . ....J 

*3 year lease-purchasenotincL maint. CIRCLE·.·11,· ON' READER CARD 
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source data 

Metric Conversion 
A brochure, "Computer Program 
Package for Metric Conversion," ex
plains the details of a computer pro
gram package which converts t'O and 
from metric and· customary U. S. sys
tems 'Of measurement. The package in
cludes programs written in F'ORTRAN, 
documentation, and test problems. 
Price: $500 (to cover National Bureau 
of Standard's verification and duplica
tion costs). INST. F'OR C'OMPUTER SCI
ENCES AND TECHN'OLOGY, Washingt'On, 
D.C. 
FOR DATA CIRCLE 202 ON READER CARD 

PACE Microprocessor 
An illustrated brochure describes the 
P ACE' (Processing And Control Be
ment) single-chip, 16-bit micropro
cessor, which replaces complex, hard
wired device systems for sequential 
logic operations. The programmable 
microprocessor is proposed as a re
placement for all but very high-speed 
minicomputers in large systems. The 
chip measures one-quarter inch on a 
side, 'and contains control logic, four 
working regis1ters, a 10-word stack, and 
interrupt. control circuitry. NATIONAL 
SEMICONDUCT'OR C'ORP., Santa Clara, 
Calif. 
FOR COpy CIRCLE 203 ON READER CARD 

Plotting System 
A technical bulletin describes this 
vendor's magnetic tape incremental 
p~otting system, designed for high 
speed operation with 9-track PE 1600 
bpi :tape inputs. The product employs a 
soft controller and a 45-ips tape drive; 
it interfaces with this vendor's Model 
2000 which plots up to 2,000 steps/ 
second. Technical data, specifications, 
applications, features, and other in
formation are provided. BR'O'OMALL 
INDUSTRIES, INC., Philadelphia, Pa. 
FOR COpy CIRCLE 209 ON READER CARD 

Data Conversion 
A 40-page illustrated handbook of this 
company's product line of data conver
sion' products-modules, systems, dig
ital panel instruments, industrial dig
itizing systems-is available. It pre
sents the hardware designer with 
monographs, data sheets, and applica
tion n'Otes for each of the products, as 
well as prices. A designer reference 
guide section covers design considera
tions such as definitions and terminol
ogy, error sources an converters, dy-
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namic parameters of amplifiers, multi
plexors, etc. ANALOGIC, Wakefield, 
Mass. 
FOR COpy CIRCLE 210 ON READER CARD 

UPS .. 
"A Computer Does Not Live by Utihty 
Power Alone," an 18-page booklet, ex
plains why uninterruptible power sup
ply systems are needed in real ... time 
computer installations. The effects of 
power problems and day-to-day varia
tions in utility voltage and frequency 
are discussed. EXIDE POWER SYSTEMS 
DIY., Philadelphia, Pa. 
FOR COpy CIRCLE 205 ON READER CARD 

Calculator Catalog 
A 16-page catalog presents product i?
formation and prices for the Tektromx 
21 and 31 programmable calculators, 
and associated interfaces and peripher
als. Because of the reported ease of 

operation and lower price,. the cata~og 
claims the 31 calculator IS replacmg 
minicomputers. TEKTRONIX, Beaver
ton, Ore. 
FOR COpy CIRCLE 204 ON READER CARD 

Graphic Display System~ . 
This vendor's range of graphic dIsplay 
systems using digital tv techniques are 
described in an 8-page, illustrated bro
chure. [The produotsareeither single 
components or "full-capability" sys
tems.] Pictures of ,the equipment and 
typical graphic displays are repre
sented. DATA DISC, INC., Sunnyvale, 
Calif. 
FOR COpy CIRCLE 206 ON READER CARD 

Dual Density Transports 
This vendor's synchronous tape trans
ports are described in an illustrated 
brochure. The 9000 series dual-density 
transports come in NRZI, PE or NRZI/ PE 
formats. Available are 7- or 9-track 
read-'after-write· with 101h inch, 81;2 

. inch, and 7 inch reels. KENNEDY CO., 
Altadena, Calif. 
FOR COPY CIRCLE 207 ON READER CARD 

~I 
I 

Microcomputers 
Programmed Learning Course on Mi
crocomputers is a six volume self
learning and self ... testing course on mi
crocomputer technology. There is a 
seventh volume on microcomputer ap
plications, and programming pads an~ 
simplified design aids are included. TI
tles of the volumes are Binary Arith
metic, Microcomputer Architecture, 
The 4-Bit Microcomputer, The 8-Bit 
Microcomputer, Assemblers and Pro
totyping Systems, and 8-Bit Assem
blers and Compilers. Price: $124.50. 
IASIS, INC., 770 Welch Rd., Palo Alto, 
Calif. 94304. 

Management Self-study 
A number of AMA self-study courses 
are listed in a catalog, including 
"The Management of Technological 
Change," "Communication for Re
sults," "Computer Basics for Manage
ment" "The EDP Feasibility Study," 
"Ma~aging the Human Element in 
EDP," and "Management Information 
Systems." There are 26 such courses 
listed,each requiring 20 hours of self
paced study. Price: $55 ($50 for AMA 
members), and 20% discount for five 
or m'Ore courses. AMERICAN MANAGE
MENT ASSOCIATIONS EXTENSION INST., 
135 W. 50 St., New York, N. Y. 
10020. 

Microcomputer Congress 
Several intensive one- and three-day 
short courses on microcomputers will 
be held in Boston, Dallas, and Philadel
phia during July and August. One-day 
courses are "A Manager-level Over
view of Microprocessors, Microcom
puters, and Minicomputers," "Pro
grammable Logic Arrays," and "Mi
croprogramming Techniques." Three
day courses are "Microprocessors and 
Microcomputers," "Software Devel
opment for Microcomputers," and 
"Microc'Omputer Applications Tech
niques." Fees, including texts, mate
rials, lunches: $175 for one-d~y 
courses; $425, three-day courses (dIS
counts offered for groups) . INTE
GRATED COMPUTER SYSTEMS, P. O. 
Box 2842, Culver City, Calif. 90230. 

Teaching in Latin America . 
In response to requests from. Latm 
American universities for teachIng as
sistance in Computer Science and in 
Business Administration, suitable can
didates (Ph.D. or MBA) are requested 
to apply for teaching assignments. 
LATIN AMERICAN TEACHING FELLOW
SHIPS Fletcher School of Law & Di
plom~cy, Medford, Mass. 02155. :It: 
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A UPS is your computer's 
best insurance policy. 

Ours pays the highest dividends. 

All Uninterruptible Power Systems 
(UPS) provide great savings by 
increasing your computer's uptime and 
reducing output errors. Static Power's 
UPS also offers a number of important 
dividends. 

n Ours is a real meter 
miser 

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

UPS syste ms Stal~C =~n~e;~su~:~~~~nCt:t:;~~~~~O typical UPS. 

cost about : ~~;m~~i~~~~~C!,C,~~:ofPower 
the same, 
initially. 
Ours, 

. however, 
has the 
highest 
efficiency -
88%. This 
will save 
thousands 
in utility 

$120.000 .-----.-----r---..---r-..----, 

$100,OOOI----+--_ 

$ 80,000 

$ 60.000 

$ 40,000 I------I¥---I-+----+----l 

$ 20,000 1-11~--+--+----1 

costs. 250kW 50QkW 750kW 1000kW 

Calculate LOAD 

your savings using the chart. We 
measure our efficiency with kilowatt 
hour meters like the utilities. Specify 

this simple, fool-proof test before you 
buy. Also, an efficient, cool running 
UPS requires less air conditioning -
11 tons less for a 500kW system. No 
doubt about it. Our UPS saves you 
more money. 

~ Costs less to install 
Since our input power factor is near 
unity we can use smaller wiring and 
switchgear, which materially reduces 
installati'on costs. Also, lagging power 
factor wastes electricity. Another 
important cost saving from Static 
Power. 

~ Easy to operate and 
oJ) understand 
Some UPS systems are incredibly 
complex to operate. Ours is incredibly 
simple. A back lighted graphic display 

continuously monitors the system. 
Visual alarms provide instant alert or 
switchover. Two simple error-proof 
controls operate the system. No 
chance of inadvertently crashing your 
computer. 

Obvious high quality
inside and out 

Don't buy a UPS without carefully 
checking the construction. People who 
see ours comment on the exceptional 
quality. We planned it that way. After 
all, the UPS you purchase should save 
you mon~y ~or ,many, ,m~ny years. 

Around the clock 
service 

Our system seldom fails. But if it 
should, we'll get you back on the air 
fast. Our 24 hour red alert phone 

Wi
· assures prompt response 
~ . from. a skill~d regional 
~ service engineer. Also, 

plug-in modularity 
makes servicing simple and fast. 

6 Proven 
• experience 
Ask our customers. 
They include First 
National Bank of 
Arizona, Washing
ton - Moscow Hot
line, Itel, Bechtel 
Corp., Boeing Computer Services, N~w 
England Mutual Life, Atomic Energy: 
Commission, Ramada Inns, Ralph M: 
Parsons, National Bureau of Standarps, 
Control Data, Union Carbide, the FBI, 
National Cash Register ... to name': 
a few . 

Find out how much it's costing 
you not to have a UPS. This 
Dept. of Commerce book will 
help. 
We know a UPS can save you money. 
Our views are confirmed in a Dept. of 
Commerce pamphlet entitled "The 
Effects of Electrical Power Variations 
on Computers: An Overview." r·;;;;;;;';,;;~..;.; .. ;;;;;;;· 

We'll send it to you Illl&(sof 
I JeGtrlcai Power 

1'2 O~ ~ ~ I' ~~t~~g,puters: 
~ U LS LS an Overview 

_mauaa_a ________ ._. __ _ 

Mail to: Static Power, 3800 Campus Dr . .f 
Newport Beach, Ca 92660 . L"'-',,,::;::::::::::: •• 
o Send free Dept. of Commerce pamphlet .. --.... 

o I have an immediate need. Please phone 

phone number 

o Possible future need. Contact me in ' 

month 

o No hurry but contact me 

Name ________________ ! I 
i I 

Title ----------- i: 
I 

Company ____________ :: 

Dept. ____________ _ 

Address ____________ _ 

City ____ State/Zip ____ _ 

a 
• I 
I 
I 
I 

• 

,~ ~J'"~~~~!!~~~~~~!fE 
3800 CAMPUS DRIVE • NEWPORT BEACH, CALIFORNIA 92660 • (714) 546-4731 • TWX 910-595-1983 
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Editor's Readout John L.Kirkley, Editor 

Advise and, Consent 

Can Software be 
Certified? 

July, 1975 

Summer is a-coming in and with it a fresh batch of consent decree rumors in the 
IBM/Justice Dept. trial. Who knows where they originate; perhaps from that much 
quoted pundit, "a usually reliable source." . 

But whatever the origin, the possibility of a consent decree cannot be ignored. 
And if it happens, the Tunney bill will go into effect. 

The Tunney bill requires that the settlement be announced 60 days before it 
becomes final. Motivating this provision of the bill is the idea that persons other 
than those directly involved in the case should have time to review the settlement 
and protest if they find the terms inadequate. 

It's a good law. But in this case, 60 days is not enough, particularly if the 
agreement is complex and occurs early in the course of the trial. 

So much is at stake, and so many interests are involved, that Judge Edelstein, the 
presiding judge, should extend the period before the settlement becomes final. 

He has the power and he even set the precedent. In a 1972 antitrust trial the 
judge extended the then normal 30 day waiting period to 60 days and ordered the 
terms of the settlement to be widely publicized. 

In this present complex and far reaching trial 60 days is almost a "rush to 
justice." We urge a four to six month stay-enough time for all concerned to react 
with deliberation and thoughtfulness. * 

What do you do when a thick report hits your desk? 
I flinch. Then, unless it has (a) immediate relevance to a problem I'm working 

on or (b) guarantees a devastating topspin backhand in 10 easy lessons and is 
written by Rod Laver, I put it aside to read later; Sometimes a lot later. While 
cleaning off a shelf the other day I found a report titled "EDP 1978, a tentative 
forcast." It was written in 1968; three more years left to read it before it 
automatically self-destructs. 

But there is a report just now coming out that deserves better. At this writing 
(late June) editors at the Stanford Research Institute are massaging it prior to 
shipment to the sponsoring agency, the National Science Foundation. 

Ralph Keirstead, the senior research engineer at SRI who shepherded the two 
year effort, has named the report "On the Feasibility of Software Certification." "A 
fairly mundane title," said he. 

But the insides sound far from mundane. A short summary and a packed set of 
appendices examine concerns far more fundamental than simply assuring the basic 
correctness of a program. The focus is on business data processing, the workaday 
arena where people ask pragmatic questions like "Can I make this algorithm work 
within my time and budget constraints?" or "Is this really relevant to my prob
lems," or "Just what the hell are the specifications anyway?" 

Keirstead places a great stress on the utility of the program-can the user really 
apply it to his problem; is it reliable, is there the right amount and quality of 
documentation? 

Some of their work builds on efforts begun by the American Society of 
Mechanical Engineers in 1971. ASME'S concern was to certify software used'in the 
design and construction of boilers for nuclear reactors. They concentrated not only 
on the relevance and correctness of the algorithms, but the skills of the person 
making use of the software as well. After all, they reasoned, the penalties for error 
are a lot more severe than the crash of a payroll program. 

But the SRI report, while not addressing the more exotic 'applications, treats the 
need for certification of 'payroll and billing routines, software for POS and 
reservation systems ... the many routine and often humdrum places where chaos 
still exists. . 

And, in a move not calculated to endear them to the hearts of the bureaucrat
ically-minded in Washington, SRI chose not to recommend the creation of a 
centralized bureau. Instead it recommends that the work be done by teams who 
exist in "pockets of interest;" in other words, certification, within the guidelines 
laid down in the report, should come from a jury of peers actively involved in the 
field addressed by the software under consideration. 

We've been promised a copy of the report and we'll review it in DATAMATION. 
And Keirstead will circulate copies to "50 or 75 guys we know are interested"
rather like the way hand written manuscripts were distributed to a select group of 
literate intelligentsia during the 17th century. However, the report will be generally 
available through the National Technical Information Service. 

'When it's published, we recommend you order a copy. And further, make sure 
that the key people within your own "pocket of interest"-your user group, your 
trade association, your company-receive and read a copy. 

Software certification is an important issue; this is one thick report that should 
not be left to moulder in that pile of reading put aside for a rainy day. * 
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Cutting Time-Sharing Costs 
by Glenn B. Hammer 

Most firms can cut dp expenditures 10% to 200/0 simply bY,paying atten
tion to their spending. A few tricks can help save much more. 

THERE IS OFTEN A GREAT DEAL OF FAT 

in budgets for computer services, just 
as there may be in budgets for any other 
continuing dp operation. Almost any 
firm can save something in service 
costs just by paying attention to the 
problem. Some, as this case history 
shows, can save a great deal. 

The firm in question is an electronic 
products manufacturer located in Cal
ifornia. At the time it started its cost 
reduction program, the company was 
in financial difficulty, and was there
fore willing to take a very hard look at· 
its expenditures. Lest anyone be 
tempted to write off the effort as ap
plicable only to ailing companies, how-
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ever, the problems discovered at that 
firm are typical of most computer ser
vice users to some degree, and typical 
of in-house operations too. The same 
methods' applied to this company have 
since been used to good effect on 
others. 

In 1971, the company embarked on 
a two and one-half year project to 
reduce expenditures for outside com
puter services, primarily time-sharing 
services. By acquiring a better under
standing of the expenses, converting 
applications to more efficient process
ing means, consolidating the workload 
with fewer vendors, converting the 
forms of our contracts, and some other 
techniques, the firm was able to save in 

excess of $1 million by the end of the 
project. 

Many of the techniques used are 
simply good management procedures 
that everyone "knows" but often "for
gets." These can be used for any kind 
of data processing. A few other tech
niques are tricks unique to time-shar
ing 

Who knows the costs? 
The primary reason for excesses in 

spending was found to be the limited 
visibility of the expenditures. Often a 
department or division had its own 
contracts with one or two of the nu
merous vendors supplying the com
pany's services. In some c.ases the ex-
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penditures were char:ged to an account 
which had nothing to do with time
sharing or even with data processing. 
The charges simply weren't seen by the 
right people. 

A contributing factor was that users 
usually had an inadequate understand
ing of time-sharing costs. As a worst 
case example, there was. an engineer 
doing statistical analysis of perfor
mance data who used $10,000 of com
puter time but thought the service was 
free since it was being used off-shift. 

Terminal operators, as did most 
users, had little idea of the costs of 
what they were doing. They were un
able to relate the . cpu seconds, Ilo's, 
connect time, etc., to dollars. If there 
were several possible approaches to the 
solution of a pr,?blem, the most cost 
effective method was unknown. 

Users might spend $50 for services 
to do a task which would have taken 
,them 15 minutes to do manually. Or 
do something manually that took all 
day but would have cost only $20 on 
the computer. Summary reports are 
typical examples of the decisions they 
faced. Some summaries involve simply 
pulling totals off several reports and 
reformatting them; these may well be 
done best by a clerk with a typewriter. 
Other summaries require counts, per
centage calculations, subtotaling, etc. 
that may take all day to do by hand 
but only a few minutes with the 
machine. 

Related to the lack of understanding 
of costs was a lack of communication 
about the costs versus the benefits of 
the work. The people who actually ran 
a system, the ,technicians or the ter
minal operators, often were two or 
three levels of management below 
those who okayed the bills. 

In addition, time-sharing unit costs 
tend to add up particularly quickly, so 
even a small number of billing units 
wasted can mean a significant dollar 
amount. A good example of this is in 
on-line storage. Most users did not 
realize the cost of the wasted storage, 
and often had only a vague idea of 
what files were being kept. 

One user doing financial modelling 
had a programmer working on a new 
model at the time the programmer 
quit. The work files he created were 
still being stored a year later-at a cost 
of $ 150/month. 

The company assembled a small task 
force to attack the problems and gave 
it the responsibility for coordinating all 
time-sharing use. It was necessary to 
form a centralized group for this be
cause most service users wer not pri
marily concerned with cutting time-
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sharing costs. Their primary concern 
was to get their job done, plot graphs, 
come up with the time value of money, 
or whatever. The learning curve on 
controlling costs was quite long, . and it 
would have been counterproductive to 
make the users learn how to do it. 

\The task force, held to five persons 
or less through the life of the project, 
was charged with: administering ven
dor contracts, reviewing applications 
for new projects, reviewing vendor 
bills, converting work to more efficient 
processing means, training and educat
ing, reviewing requests for additional 
service, maintaining a directory of 
users, providing support for program
mers and analysts, and regularly 
changing the log-on passwords. 

Reviewing 
The task force reviewed all time

·sharing applications at least once. A 
first pass was made to determine the 
nature of the application, the monthly 
expenditure, who was responsible for 
it, who provided technical support, and 
what special packages were used. A 
second, more detailed pass was made 
in which the applications were 'taken 
in ord~r of expense. 

The second pass began with a re
view of the requirement for timely re
ports. Was the requirement for fast 
response a regular need or an interme
diate one? What part of the application 
needed to be on-line-input! edit? up
date? reporting? At ,this stage of the 
review, many file updates and weekly I 
monthly reports were identified which 
were later converted to batch or re
mote batch processing. 

The second part of the detailed re
view was a cost!benefit analysis, con
ducted through interviews with the 
users, their managements, and any as
sociated departments. The costs of al
ternative processing methods were 
considered. Could a clerk be hired to 
do the job at a lower cost? Could the 
same time constraints be met with less 
expensive RJE services? 

In fact, in one case a clerk was hired 
to report on engineering changes. 
There were several cases where the 
terminal was being used to balance to
tals; calculators were acquired for that 
purpose. RJE was used, in another 
case, to print invoices for international 
customers. 

In considering converting to other 
means of processing, payback on con
version costs was studied, too. Because 
of the volatile nature of time-sharing 
applications, a conversion must pay for 
itself in 10-12 months. For instance, if 
a user was spending $1001 month with 

Vendor A for services which would 
have cost $50 with Vendor B, the con
version generally was not considered 
worthwhile unless it cost less than 
$600. As a matter of fact, most of the 
accounts remaining on outside time
sharing services at the end of our 
project represented that situation. 

The final step in our detailed evalua
tion was a study of the application's, 
interface requirements. Was the appli
cation linked to another which had to 
be on-line? Did it require a particular 
on-line system or package? 

Terminations and conversions 
The review resulted in terminations 

( of applications) , conversions, and 
cleanups. First, 30-40 applications 
were simply terminated. Applications 
costing a total of '$17,0001 month were 
cancelled or phased out over the life of 
the project. 

Jobs costing a total of $30,0001 
month were converted to batch· or re
mote batch. Included were the job in
voicing international customers, a sys
tem for accounting for leased equip
ment (cut from $25,000/month to 
$3,000), another doing reduction of 
statistical test data (converted to over
night batch), and one cross assembler 
for a communication controller (con
verted to hands-on operation during 
third shift, the only time the test 
equipment was available anyway). 

'.In considering conversions ,the staff 
looked for monthly or weekly process
ingcycles, off-line printing, card or 
tape input, and a heavy preponderance 
of cost associated with data entry. 
Each of these indicates that on-line 
time may not be needed. 

Cleanups 
The firm realized only $5,0001 

month, small compared to the total 
savings, on cleaning up the dozen ap
plic.ations which were still running on 
outside vendors' machines in early 
1974. A rule of thumb for the cost 
reduction potential on cleanup activity 
would be 10% to 50% for any group 
of applications. There's no rule at all 
for individual applications-the range 
may be from 0% to 95%. Some appli
cations were very well managed, others 
very sloppily. Most fell between me
diocre and poor in terms of cost effec
tiveness. 

When cleaning up an application, 
special attention was given to the use 
of on-line storage, as mentioned. The 
group looked for old files which hadn't 
been used for some time, infrequently 
used files, and those which should have 
been read in from tape, cards, or even 
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the terminal. It looked closely at the 
type of files being saved on-line:, daily 
data kept for monthly reporting, 
monthly data kept for quarterly or 
yearly reporting, backup programs or 
files, source program copies when an 
object is in use or could be used, and 
tables used in monthly reports. 

At one point all applications were 
reviewed for excess temporary stor
age only-and $4,0001 month was 
knocked off the bill. This is a good 
illustration of how savings which 
might not have been profitable for in
dividual users to 'find can add up; only 
a few accounts saved more than $50, 
and none saved much over $100. . 

Aflter looking at the program's basic 
design and its use of on-line storage, 
the task force hunted for excessive 
Ilo's, unused reports, excessive calcu
lation, or bad algorithms. For example, 
one application for quality control 
data collection and reporting searched 
the master file for each transaction; it 
was modified to read in all the transac
tions, 'sort, and process sequentially. 
The cost of processing a single transac
tion was cut from $2 to 2 cents. 

Another job costing $4,0001 month 
generated a box of paper per day. By 
interviewing the recipients it was 
learned that only the summary page 
was actually used. 

Converting a forecasting program to 
another algorithm and another lan
guage dropped the cost per forecast 
from $200 to $7. 

Program design considerations in
cluded the use of languages and pack
aged software. A program written in 
one vendor's BASIC proved 10 times 
more expensive than the same program 
in FORTRAN. Some jobs were found to 
be using generalized packages in heavy 
production when they could have been 
coded in FORTRAN or COBOL for greater 
efficiency. 

Looking at the bills 
After the jobs were cleaned up, 

other cost aspects were attacked. For 
instance, the company was able to 
negotiate contracts at a 10-20% dis
count from commercial rates. This re
'quired commitments on its part, typi
cally that it accept a fixed minimum 
billing for six months or a year, or that 
it limit the number of users logged on 
to one vendor at anyone time. 

Since the firm was getting ,these dis
counts, it became necessary to reallo
cate the savings among eligible de
partments. In doing this, many errors 
in vendor charges were found. In fact, 
the refunds on billing errors and reruns 
often covered the salary of the project 
manager. 

One of the most effective procedures 
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implemented by the task force was to 
require all users to change log-on 
passwords every month or two. This 
did two things. One, it allowed the task 
force to keep track of who the users 
were. If they weren't heard from by a 
deadline, they were given a new pass
word. llhe users could not use their 10 

until they called in for a password. 
Two, changing passwords helped the 

managers control their own accounts. 
The only person who was allowed to 
change the password of an 10 was the 
manager being charged for the usage. 
Therefore, it was reasonably certain 
that those who had the password were 
the proper users of that 10. In several 
cases the manager had cancelled a 
project but the work was still going 
on. 

In one case,. there were several 
ID'S whose passwords had not been 
changed for three years. When the 
passwords were changed, the bill 
dropped in half. It seems that over the 
years many people had borrowed the 
ID'S with permission from the manager 
at the time, but the current manager 
was not aware of their continued use. 
Several other "borrowers" were just 
taking advantage of the situation. 

Feedback 
Another key to controlling continu

ing expenses, in a<;ldition to the pass
word changes, is to have an alert user 
community. Various feedback mecha
nisms were implemented to keep that 
user community aware of costs. An 
important one was a log-off message 
including the approximate cost of the 
session; the company required all ven
dors to supply one. The terminal user 

was able to see what was done and how 
much it cost; if ,there was a choice, that 
person could make a better judgment 
about what should be done manually. 
The bills dropped immediately when 
the log-off messages were imple
mented. 

The log-offs also helped flag where 
costs were out of hand, and pointed 
out questionable programs or systems. 

The second type of feedback was to 
the department manager, who received 

Appl ications tra nsferred 
or converted to batch 

and RJE 
$33,OOO/month 

By early 1974, external expenditures for 
time-shari ng had been reduced by 
$72,000. Not all of this was a direct sav
ing, however, as some of the work was 
shifted in-house and some capabilities, 
such as rapid turnaround, were sacri
ficed. After the "official" conclusion of 
the project, costs fell even more. 

During the course of the project, external time-sharing expenditures were cut over 
90%. Most shops would be able to realize only part of that savings, though very 
likely a significant part. (The spike in early 1973 was due to a conversion, and the 
diversion of the attention of task force personnel. By 1974 the cost reduction 
techniques and feedback mechanisms were self-maintaining, and special task force 
attention was no longer required.) 
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a monthly detailed bill plus personal 
follow-up on problems brought to the 
attention of the task force. 

A third· feedback was a month
ly project report to the executive 
management. 

But most important, the' company 
required all time-sharing expenditures 
to be placed into standardized budgets 
and accounts, forcing visibility and al
lowing management to control t-s ex
penditures with the rest of the opera
tion. 

Final feedback was to the task force 
itself, in the form of detail and sum
mary reports of all charges-for ex
ample, the total of surcharges by pack
ages and who used them, total storage 
and who used it, total connect time 
and who used it, etc. It was possible to 
spot very quickly any problems or 
shifts in usage which might require 
changes in contracts, follow-up calls, 
etc. 

These feedback procedures made it 
possible for the savings to continue 
even after the completion of the cost 
reduction project. Without them the 
expenditures would soon have gotten 
out of control again. 

What were the problems? 
The big problem early in the project 

was underestimating the task. It was 
relatively easy to cut 10-20% off the 
monthly bill, but the reduction was 
only temporary and would come right 
back without good controls. In addi
tion, though many of the solutions, 
like budgeting, were of the standard 
textbook variety, implementing text
book fixes was tougher than it looked 
-due to people's resistance to change, 
the learning or awareness curve, etc. 

Of course the users did not want to 
be controlled by anyone, particularly if 
that control was coming from the cen
tral dp organization. Many users, typ
ically engineers or technical people, 
had gone outside in the first place be
cause of lack of support from-or an 
argument with-the central dp orga
nization. Generally these users had a 
low priority for corporate dp resource 
allocation. They were small users, 
often unsure of their own require
ments, who needed much hand-hold
ing and made many changes in their 
processing requests. In short, they were 
a pain to the central dp organization. 

The task force tried to follow the 
policy of speaking softly and carrying 
a big stick. It is very important to have 
top management backing, but much 
resistance was avoided by using the 
approach that the task force was there 
to help the user do a better job. The 
basic assumption was that the user 
wanted to be cost effective. 

Another big problem was manpow
er. It was d~fficult to find good people 
for the task force who had an ,under-
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standing of time-sharing, were good 
administrators, had the overall concept 
of costs versus benefits to the com
pany, were systems analysts that could 
understand the user's problem, and fi
nally were congenial enough to get 
along with some difficult people in 
some strange situations. 

The next big area of problems was 
conversions. Several times users were 
converted from one system to another 
because of contract changes or cost 
advantages. Like most conversions 
these were usually difficult. Then there 
were the usual problems with planning,' 
schedules, standards controls, etc. 
Also, the company had to settle the 
sticky questions of who was to pay for 
the cost of the conversion, not only the 
direct cost of programmer's and com
puter time, but the indirect costs of 
missed ,schedules, fouled up reports, 
misbillings, and so forth. These ques
tions were settled through negotiations 
with vendor, user, and task force. 
Some of the savings earned by contract 
discounts were used to cover indirect 
costs. 

Providing support to the small, low 
budget application was a related prob
lem. The vendors did not want to sup
port them, the people who wrote or 
designed them were often no longer 
with the company, and the task force 
did not have the manpower to support 
them. So there was always the question 
of who was to take care of them, espe
cially in conversions. 

Finally, there was the interesting 
problem of the task force's learning 
curve. As the project personnel became 
experts at cost reduction, they. were 
working themselves out of the cost re
duction job. They probably could have 
completed a second project in one
third to one-half the time, but there 
was no second project to turn to. 

The costs 
The effort cost the company about 

$220,000 and 60 man-months, most of 
which was spent on conversions (per
haps $100,000 for computer time and 
programmer time) . 

The second major cost was adminis
trative overhead. A first-level manager 
and a technical aid were assigned for 
the duration of the project, at a cost of 
about $70,000. 

A third cost was for additional 
hardware needed to support the appli
cations being brought in house. Com
munications gear and a dedicated disc 
ran $50,000. By the end of the project, 
the additional hardware was costing 
about $8,000/month. 

A final cost that is difficult to put a 
value on is reduced capability. In many 
applications the company could not 
afford the luxury of the extra speed or 
some other capability the users were 
sacrificing. 

The results 
By the second quarter of 1974, 

the accumulated savings were over 
$1,500,000, with a net savings of over 
$1,280,000 after accounting for the 
$220K in project costs. 

By far the greatest reduction was 
realized from converting applications 
to batch processing. On-line work 
running $33,000/month cost only 
$4,0001 month in batch form. 

The second greatest savings con
tribution came from eliminating 
$17,0001 month of applications that 
could not justify the use of a computer 
at all; $16,0001 month more was saved 
by converting to less expensive time
sharing systems, mainly the in-house 
system; $5,000/month more was saved 
from cleaning up the bad algorithms, 
wasted storage, etc. Finally, $1,0001 
month more came from renegotiated 
contracts. . 

Overall, approximately 20 applica
tions were converted to batch or RJE. 

Another 50 were eliminated and 20 
converted to in-house t-s processing. In 
cutting back from 13 vendors' services 
to two, 50 applications had to be 
converted. 

After the conclusion of the project 
costs continued to drop, pushing the 
monthly savings to about $75,000. 

The project proved that the savings' 
can be realized by a company willing 
to review seriously its time-sharing ap
plications. The problems in finding the 
savings are also very real; for example, 
one might even find himself converting 
the same poor user three or four times 
over a several year period. 

There are costs associated with the 
savings, too, and often businessmen 
who would be willing to spend money 
to make more money are unwilling to 
spend money to save more money. But 
the savings, as the project has shown, 
can far outweigh both the problems 
and the costs. '* 

Mr. Hammer is a systems analyst 
at Optimum Systems, Inc., where 
he manages the custom systems 
department, tailoring the com
pany's service offerings to fit spe
cialized applications. Prior to join
ing Optimum, he was manager of 
financial and on-line systems at the 
firm mentioned in the article. 
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Changes in 
Computer Services 

by H. A. Seidman 

User's needs will cause a shift from supplying machine time to supplying 
tailored application offerings. 

THE LINE BETWEEN computer services 
vendors and computer equipment ven
dors is beginning to blur. By 1980, 
most users will be buying solutions to 
problems instead of buying hardware 
and/ or services. In. order to deal with 
the rapidly increasing competition at 
both the high and low revenue ends 
of the speotrum, computer services 
vendors will evolve into Multi-Service 
Vendors (MSV'S), selling solutions to 
users' problems. This will include, as 
required, the provision of hardware, 
software, and facilities management 
(PM), in addition to the traditional 
remote computing and batch services 
currently offered. To the dp user, this 
will mean a greater opportunity to get 

. the most efficient and most economical 
solution to his problem with a mini
mum of comparison studies and instal
lation and integration problems. 

In addition, users will be buying 
more specialized services from leading 
edge dp users having large, in-house 
computer systems with remote com
puting capability. These dedicated in
fOfimation systems (DIS) users will ap
pear in all industries, and will market 
specialized industry applications soft
ware, batch services, network informa
tionservices (NIS) , and in some cases, 
hardware. An example of the latter is 
the insurance industry, where some 
companies provide NIS terminals to in
dependent insurance agents. 

The concept of a user marketing 
specialized industry services is not a 
new one. Large banks have for many 
years provided correspondent banking 
services to smaller banks who did not 
have the resources, or the interest, to 
develop and install their own data pro
cessing centers. 

In a fashion similar to that of the 
banks, DIS firms will offer general 
business applications to their custom
ers, in addition to other specialized 
services. Thus, a small manufacturer of 
widgets who contracts with a major 
widget manufacturer for an esoteric 
manufacturing process control pro
gram, available only from that manu
facturer, may also have inventory con
trol, accounts receivable, accounts. 
payable, paY1roll-which may be 
unique to that industry as a result of a 
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special union contract-and other 
general business programs and services 
available to him. Clearly, the questions 
of security and competitive risk are 
present, as they are in the banking 
industry. Nevertheless, the option will 
still be available. 

Those DIS firms which are most seri
ous about offering services in the com
mercial marketplace will also offer spe
cialized services, and general business 
services, to their suppliers and custom
ers. Thus, it will be possible for all 
parties concerned with some process of 
converting raw materials into an item 
sold in a department' store to use a 
terminal to enter data and retrieve in
formation on any relevant portion of 
that process. For example, many auto
mobile dealers are connected to on-line 
terminal systems which enable them to 
locate and request a spare part from 
the manufacturer's warehouse or any 
other dealership in the country, and 
to report inventory status, thus auto
matically reordering, on the same 
system those smaller dp users who 
prefer to remain autonomous, the 
breadth of low cost solutions will con
tinue to widen. Currently, the reduced 
cost of terminals and communications 
has brought NIS into effective price 
competition with batch services. The 
dp user who is spending less than 
$1,000 per month for batch services 
will find he can get a remote batch or 
time-sharing NIS terminal and do the 
same job he is now doing at a batch 
service bureau without a perceptible 
increase in cost. By 1980, most termi
nals will be intelligent, user program
mable, and capable of being used 
either on-line or in a remote batch 
mode. 

Small business systems and mllll
computers will offer the user the op
portunity to do a substantial portion of 
his work in-house, and to connect his 
system to a larger, more powerful re
mote computer facility for long term 
storage, high speed printing, time con
suming calculation, or specialized ap
plications, on a pay-as-you-use basis. 
Service bureaus will shift to a transac
tion pricing structure, or fixed rate-per
hour structure. TIiis pricing structure 
will eliminate one of the most popular 

reasons expressed by dp users who, 
disenchanted with unpredictable NIS 

services costs, prefer to acquire in
house computing capability. Now a 
user with a simple minicomputer 
terminal like the NCR 399 or a relative
ly sophisticated computer like the IBM 

System/32 can have a, base cost for 
hardware, plus some special services 
from a remote computing center, for 
less than $1,000 per month. 

Many of the traditional competitive 
issues between equipment and services 
vendors are being resolved via the MSV 

approach. In addition, the intensity of 
the competition is causing greater at
tention to be paid to the needs of the 
user. One of these important needs is 
to reduce the in-house-sometimes 
hidden-cost of data processing. For 
every dollar spent on equipment for a 
dp installation, roughly one more 
dollar is spent on personnel costs. One 
of the objectives of small business sys
tems vendors and terminal suppliers is 
to eliminate that second dollar. Thus, 
in an environment where computer 
programmers and other dp specialists 
are becoming scarcer and more expen
sive, equipment vendors are working 
toward eliminating the need for such 
personnel in the small business en
vironment, and reducing the need in 
larger systems environments. Bundled 
software, available with intelligent ter
minals, and increased commitments 
from service companies toward cus
tomer education, training, and installa
tion support combine to make. the 
user's entry into dp less treacherous. 

IBM'S System/32 leads another 
thrust into client support by providing 
auto-instructional programs which 
teach the naive computer' operator 
how _ to load and run the system. 
Everyone's goal seems to be to de
crease the labor portion of a user's dp 
budget. As a consequence of trans
ferring labor into equipment, by 1980 
there will be a 10% reduction in the 

. share of dp budgets allocated for per
sonnel, in spite of rapidly increasing 
salaries and decreasing hardware 
prices. Small business systems . (SBS ) 

users may require no dp staff and no 
prior dp experience whatsoever. By 
connecting their SBS to a telephone 
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line, they will be able to access all the 
resources of a large, well staged, indus
,try specialized computer center. 

The impact of the recession on 
planned dp expenditures for 1975 has 
been slight. The results of a dp user 
interview program in October 1974, 
indicated an average planned budget 
increase in 1975 of 11.7% over 1974. 
A new survey of the same respondents 
in February 1975, yielded an average 
budget increase of 10.3 %. It appears 
>that dp expenditures may no longer be 
as discretionary as they once were, and 
that dp is an integral part of the pro
cess of doing business. 

In spite of the heavy competition 
from small business systems, minicom
puters, and batch service bureaus at 
the low revenue end of the spectrum, 
and the withdrawal of many large DIS 

computer using firms and their satellite 
clients from the services marketplace, 
the computer services industry will, 
continue to experience healthy growth 
during the next five years. 

Table 1 shows commercially avail
able computer revenues growing at an 
average annual growth rate of 14% 
per year, from a level of $4.7 billion in 
1974, to $10.3 billion in 1980. Reve
nues from the sale of software prod
ucts will show the most rapid growth, 
at 26% per year. Part of the incentive 
for Ithis growth Hes in the reduced cost 
and increased availability of national 
networks, which will enable small spe
cialty software firms, traditionally op
erating on a local or regional basis, to 
make their programs available on a 
national basis. 

In addition, manufacturers of mini
computers and small business systems 
are selectively addressing specific in
dustries, and providing complete soft
ware product packages for those indus
tries. The newly announced IBM Sys
tem/32 is provided with software 
packages specifically tailored for con
struction and wholesale industries, 
small hospitals, and membership orga
nizations. This is no panacea, however, 
as the programs are so highly special
ized that there is little room for 
change, and IBM is resistant to making 
specific customer modifications. As a 
result, a new software services subin
dustry is developing, to provide non
standard software programs for Sys
tem/ 32 users. 

Batch services revenues will grow at 
the slowest rate of all data services, 
increasing an average of 5 % per year, 
in current dollars. Thus, real growth 
will be negative. The ready availability 
of hardware and NIS solutions will seri
ously impact batch service bureaus. 
This expectation is clearly reflected by 
services vendors of all sizes, as seen in 
Fig. 1 which reports the results of a 
1974 survey by Quantum Science 

July, 1975 

Corp. of ADAPSO (Association of Data 
Processing Service Organizations, Inc.) 
members. 

As Fig. 1 shows, 1973 batch reve
nues represented over 80% of the' 
revenues of respondents with less than 
$800,000 in annual revenues. These 
firms expect to reduce their level of 
batch revenues by 11 to 29 percentage 
points by 1976. The dependency by 
larger firms upon batch revenues is 
ordinarily less than that of small firms, 
and is expected to be similarly reduced. 
By 1980, some $300 million per year 
in batch service bureau revenues will 
have been diverted to NIS. 

Within the NIS environment there is 
a clear shift away from traditionalltime
sharing toward remote batch opera
tions. In 1974, users spent 35% of 
their remote computing dollars for 
remote batch, with the balance for on
line inquiry and conversational appli
cations. By 1980 the situation will be 
dramatically reversed, with 63 % of 
expenditures going toward remote 
batch. ' 

The largest industry user of remote 

TYPE OF SERVICE 

DATA SERVICES 
BATCH SERVICES 
INTERACTIVE & RJE SERVICES 

* FACILITIES MANAGEMENT 
SOFTWARE PRODUCTS 
SOFTWARE SERVICES 

SUBTOTAL 

SUPPORT SERVICES 

TOTAL SERVICES 

batch in 1980 will be Finance and 
Banking, spurred on by the rapid 
spread of EFTS (Electronic Funds 
Transfer Systems) and pos (Point-of
Sale) systems. Automatic tellers, cash 
dispensers, and money transfer ma
chines will be located in department 
stores, supermarkets, post offices, and 

, airline and bus terminals, heralding the 
imminent arrival of the "cashless/ 
checkless society." While progress 
toward a national, or international, in
tegrated system may be slowed by fed
eral regulation and concern regarding 
antitrust, consumer privacy, and in
deed, consumer preference, local and 
regional systems are in operation to
day. 

In Georgia, the Atlanta Payments 
Project has progressed to direct deposit 
and authorized bill payment systems, 
under the sponsorship of the Federal 
Reserve and a group of Atlanta banks. 
In Wilmington, Delaware, the Wil
mington Savings Fund Society, a 
mutual savings bank, provides account 
holders with plastic cards which permit 
transfers, deposits, and cash with-

1974 1980 
ANNUAL I 
GROWTH 

$ 750M $1,025M 5% 
894 2,409 18 
458 1,071 15 
331 1,351 26 
473 732 8 

$2,906M $6,588M 14% 

$1,830M $3,743M 13% 

$4,736M $10,331M 14% 

*Revenues for batch, interactive, remote batch, and software services 
., perfor~ed under,F]v1cOtltrllcta~~. it.lc,lllded itlJ:espective . c!ltego~ies. ,Sourc€?: QU(lnt';l111 SCience. Corl': 

Table 1. The forecast for the average annual growth rate of total available computer 
services is 14% per year, and the market is expected to reach $10.3 billion in 1980. 

LESS THAN $200K $200-400K $400-800K 

TOTAL ANNUAL REVENUES 

11973 AVERAGE 

[] 1976 FORECAST 

Fig. 1. ADAPSO members surveyed forecast a reduction in batch services, with a 
concurrent rise in Network Information Services. 
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Maxell M-90 Data Cassettes 
end all read and write errors due to dropouts. 

We don't spot-check the M-90. We pains
takingly examine each and every one. 

Sure it takes more time, but it's worth it. 
We developed a memory system-data , 
handling cassette that makes sure your clever 
thinking stays just as clever. 

All Maxell M-90's are inspected and 
certified to insure dropout-free operation. 
And our new low-resistance, static-free binder 
protects reliability, pass after pass. 

The cassette shell is made with tough, 

high impact resistant styrene. The four carbon 
impregnated guide rollers make tape guidance 
errors almost non-measurable. 

Basically, the M-90 is the best data 
cassette made. It gives you the chance to run 
ahead of the pack (where you want to be). 
Or don't use it and then wait for dropouts to 
leave you with hay on your face. 

Maxell Corporation of America, 
Moo~achie, N.J. 07074. Avail-maxell 
able In Canada. @ 

CIRCLE 99 ON READER CARD 
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CHANGES 
drawals there and at Delaware Trust 
Co., a commercial bank. In California, 
Bank of America's Business Services 

,Div. is seeking up to 100 retailers, 
each with annual revenues between 
$500,000 and $2 million, to test a pos 
package it will initially offer in Los 
Angeles or San Francisco. By the end 
of 1977, the system is expected to be 
widespread in the state. 

The migration from batch to remote 
batch is being encouraged by ser
vices vendors. In December 1974, 
Tymshare, 'Inc., a $33 million NIS 

company, completed the acquisition of 
United Data Centers, Inc., an $11 mil
lion group of batch service bureaus. In 
April 1975, Automatic Data Process
ing Inc. (ADP), the largest and most 
successful batch processing firm, spe
cializing in payroll applications and 
with revenues of $112 million in 1974, 
announced plans for the acquisition of 
Cyphernetics Corp., a $14 million NIS 

firm. Thus, both NIS and batch firms, 
aware of the trend to remote batch, are 
moving rapidly to secure the market. 

Overall, services vendors have cer
tainly been experiencing a healthy, 
growing revenue base. Twenty-five 
U.S. firms, accounting for over $1 bil
lion in services revenues in 1973, ex.
perienced an 11 % average revenue in
crease in 1974. Even though total dp 
budgets will increase this year, many 
users are deferring expenditures fOT 

new equipment and for system expan
sion until the economic outlook im
proves, and are continuing to use out
side dp services .to take care of their 
growing needs. 

The future looks bright for those 
services vendors who are willing to be
come MSV'S, and provide solutions to 
client problems. . * 

As a senior staff member of Quan
tum Science Corp., Mr. Seidman 
has recently had the responsibility 
of preparing the 9th Annual Report 
to ADAPSO on the Computer Ser
vices Industry as well as a major 
multi-client study on networked in
formation services. He has also 
been a vice president for the Elec
tronics Group of Rockwell Interna
tional and a manager of industrial 
systems and products development 
at Philco-Ford. 
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There is only one 
dry COM system. 
It offers fast easy set-up, 
s~eds through-put 
and turn-around, 
and cuts rejects. 



Our new Model 
of things to come. 

44 

CORPORATE OFFICES: Ann Arbor. Michigan 48104 (313) 971·0900. DISTRICT SALES OFFICES: Atlanta (404) 457·1166· Boston (617) 890· 
7290 • Chicago (312) 297·5200 • Cleveland (216) 831·8625 • Columbus (614) 888·8657 • Dallas (214) 521·6710· Denver (303) 458·0794 • Detroit 
(313) 355·5770· Greensboro. N.C. (919) 274·2964 • Hartford (203) 529·1100· Houston (713) 688·5224 • Indianapolis (317) 784·6779· Kansas City. 
Mo. (816) 842·7799 • Los Angeles (213) 640·0120 • Miami (305) 592·1533 • Milwaukee (414) 257·3780· Minneapolis (612) 854·2309· New Yorl< 
(212) 371·9050· Philadelphia (609) 665·1170 • Pittsburgh (412) 922·3350· Portland. Ore. (503t227·5672 • San Francisco(415) 349·6626 • St. Louis 
(314) 878·0090 .; Washington (703) 527·0200. CANADA: Sycor International Ltd .• Toronto (313) 971·0900 • Montreal (313) 971-0900 

DRTAMRTION 



,550 is the shape 
FromSyCOr. 

The first thing you'll notice is the way we've 
integrated the exclusive Sycor dual flexible disk into 
our compact Model 350. 

But there's more to the Model 350 than meets 
the eye. It's also the lowest cost flexible disk 
intelligent terminal on the market. 

And we've equipped our Model 350 
with 16K bytes of programmable memory. 

, Plus a powerful new language called TAL II, so 
you can custom-tailor programs to meet your own unique 

requirements. This, along with 500,000 characters of flexible disk storage, 
makes the Model 350 the first step to remote data base management. 

Cut keystrokes by SOxand watch data entry costs go down. 
Think what the Model 350 can do in your • 
sales order entry applications. It lets you ~ • 
store customer, product/price and salesman • ---------~-
files right at the source. Or use it to retrieve· • 
data, maintain and update files - even to 
generate reports. 

Just key in a code number and the 
product name appears with all the pertinent 

• • 

• 
data. Key in another number and you retrieve • • 
your customer's name, address and billing information. 
All of which means reduced keystrokes for your operator, 
improved accuracy for you. 

• 
• 
• • 

• 
• • • 

• 

An intelligent solution from the Intelligence Pioneer. 
The Model 350 is the latest in a line of terminal products that started with 
the Sycor Model 340, the most versatile intelligent terminal around. 

Today, there are more than 25,000 Sycor-built terminals in use in 
38 countries around the world. In North America alone, we maintain our -
equipment through 95 service centers, staffed by over 400 skilled technicians. 

For more information on the Model 350, contact your Sycor 
representative. You can get delivery in 60 days. 

~::~ ~;~;~~;~~~::.riYcoi field of remote data 
... used by half of the Fortune 500 companies. 
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On-Line 
Support for . Manufacturing 

by Jerome P. Rickert 

For about a penny on the sales dollar, this 200 terminal system supports 
production and inventory control, shop floor' control, order entry, shipping, 
·accounting, and engineering. 

The Allen-Bradley Company made the 
move from manual filing systems to a 
200.terminal manufacturing oriented 
network in what amounts to one giant 
step. Five years ago the company had 
its payroll, accounting, and sales analy
sis running on an IBM 360/30, plus 
some engineering running on a 360/ 
44. But none of the functions that 
support production and inventory con
trol or manufacturing had been 
computerized. 

The highest level of mechanization 
of manufacturing applications was for 
inventory, where the "control system" 
was composed of 17 Kardex rotary 
card files, 17 phones, operators, and 
calculators. Further, even the manual 
systems operated in the production de
partments were not always designed to 
help improve shop operation. For in
stance, the shop activity reporting, 
though potentially very valuable for 
production control, was actually ori
ented to financial accounting. 

Company background 
Today, thankfully, things are differ

ent. For background, Allen-Bradley 
manufactures electrical items like mo
tor controls, resistors, potentiometers, 
and magnetic components, as well as 
some large control centers. The com
pany currently employs 12,000 people, 
some 8,500 of whom are in the main 
Milwaukee plant. The plant itself is an 
eight story facility taking up several 
city blocks. 

In effect, Allen-Bradley has three 
separate manufacturing operations go
ing on simultaneously under the same 
roof. One is a parts manufacturing op
eration for components like stampings, 
shafts, or even screws. Another is an 
assembly line operation for building 
catalog items like motor starters, limit 
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switches, and pilot lights. The third 
operation is a job shop for custom 
items like control centers for pumping 
stations. The same computer system 
supports all three. 

The current manufacturing work
load supported by the terminal net
work runs to 1.8 million transactions 
per month. The hardware used in
dudes 128 crt's, 75 other terminals, 
one IBM 370/155 mod II, a 370/145, 
22 model 3330 discs, and a System/7 
which drives remote printers and data 
collection terminals. 

The system operates in a shared 
DASD environment under vs2 release 
1.6. All in all, it's a pretty big jump 
from a card file. 

That amount of hardware accounts 
for a good deal of money, but the firm 
has actually saved :$750,000 per year 
because of the transition to on-line op
eration. And that savings is made up of 
the hard kind of dollars one would 
show to his management, not the in
tangible benefits derived from better 
customer satisfaction or faster inven
tory turnover. In fact, much of it 

Punched cards follow the progress of each part being assembled in Allen-Bradley's 
Milwaukee plant. As each major step in assembly is completed, an employee inserts 
the part card and his badge into a data collection unit (right), and depresses a se
quence of buttons to indicate the operation completed. 
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comes directly from eliminating pa
perwork and duplicated paper han
dling facilities. 

More, while realizing that savings 
over the old operation, Allen-Bradley 
has been able to maintain or reduce its 
overhead costs during a period of dou
ble-digit inflation. Dp costs have been 
held to one and a quarter cents per 
sales dollar. Something must have been 
done right. 

The information systems and con
trol systems installed are more revolu
tionary than evolutionary, but they do 
not represent a wrenching of old into 
new. The systems were designed to be 
used by the same people who operated 
the old ones; the terminal procedures 
were designed to be second nature to 
employees who may have used the old 
procedures for as many as 35 years. 

There are six basic systems installed, 
some of which overlap each other and 
all of which interact in some way or 
another: a Sales Order Entry System, a 
Shipping Order System (which tracks 
the status of customer orders), a Shop 
Order System (which tracks the manu
facturing of parts built for customer 
orders or for stock), a Production/ 
Materials Control System (which in
cludes inventory control, purchasing, 
etc. ), a Shop Floor Control System 
(which tracks the work done on parts 
as opposed to the flow of materials), 
al1d a Financial System. 

The systems employ two kinds of on
line data entry and file updating. One 
kind uses a conventional crt terminal, 
in our case the IBM 3270. The crt's are 
used to initiate orders, to update files 
on-line, and for inquiries regarding the 
status of orders, parts, etc. 

The other form of data collection 
uses the IBM 2791 data collection ,ter
minal, a device with a six-digit dispiay, 
a limited number of keys, a card reader 
for 80-col cards, and a badge reader. 
These terminals are used to record 
transactions involving physical items
materials shipped to another depart
ment, work done on a part, etc. 

Sales order entry system 
The Sales Order Entry System, for 

instance, uses the ,crt's, which may be 
located in the headquarters sales office, 
at customer locations (11 customers 
are tied into the network), or at one 
piiot field office. The Sales system 
checks each item in the order to de
termine whether it is a stock catalog 
item, such as a motor starter, or a 
standard catalog item, which has only 
to be assembled from stock catalog 
item pieces, or an engineert!d device 
such as a process control center to be 
made to customer specifications. Then 
it batches the orders for processing by 
other systems. 

If the item is a regularly stocked 
device, the Sales Order Entry System 

Variable length messages and inquiries are entered into the system at crt terminals 
such as this one in the stockroom. Such messages most often concern the flow of 
materials or orders rather than the status of a part being assembled. 

July, 1975 

prints a shipping order which is sent to 
the warehouse. In the warehouse parts 
are pulled and transferred to the Ship
ping department. At the same time, the 
number of parts pulled, the order 
number, etc. are entered into the sys
tem through the 3270 so that the in
ventory files and order status. files can 
be updated. 

Shipping order system 
In the case of an item to be assem

bled, an order and an 80-col card is 
produced by the Shipping Order Sys
tem. The system determines whether 
the materials must be drawn from the 
warehouse or are already available in 
the assembly area, and directs the gen
erated materials to the appropria'te de
partment. A catalog explanation sheet 
containing a bill of materiallist~I?-g and 

Auxiliary card readers, called "toasters" 
by their users, attach to the data collec
tion terminals, extending access to the 
system while keeping the costs down. 

assembly specifications accompanies 
each order. (Before this sysltem was 
installed, these catalog ~xplanation 
sheets were maintained within the spe
cific assembly departments. Using a 
centralized data base allowed removing 
the function from the assembly areas 
ata savings of $100,000 per year.) 

When the order is to be worked on 
in a department, a transaction is re
ported through a 2791 data collection 
terminal or through one of the satellite 
card readers. The prepunched card ac
companying ,the order contains all the 
information necessary to identify the 
order for a file update-the order 
number, catalog item number, quan1i
ty, due date,and a file access code 
which is an 8-digit file address. An 
employee using the 2791 feeds the ap
propriate card into the throat of the 
card reader, inserts his employee 
badge, and depresses a function key to 
indicate the kind of transaction to be 
processed, such as "job set up." Back
lit displayed messages direct him, step 
by step, through a sequence of data 
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ON-LINE 
SUPPORT 

entries. The process is repeated at each 
major stage in the assembly of a 
product. 

The 2791s and their smaller, auxili
ary readers, are used to enter fixed 
format data. Variable messages such as 
trouble reports or shortages arc entered 
through the crt's, so it is not unusual to 
find both types of terminal side by side. 
When trouble messages are entered, 
affected production and' inventory con
trol departments are notified direotly 
through the system. 

On those orders which are for spe
cial engineered items, the computer 
generated orders 'are sent to Engineer
ing. The engineering department en
ters the product specifications and any 
purchase requisitions into the system 
through a ·crt; and sends the printed 
specifications to the Production Con
trol Department. Once the product has 
been detailed, the item becomes part of 
the normal Shipping Order System 
flow. 

During any of an order's processing, 
Sales, Production Control, Inventory 
Control, and the various shop depart
ments can check on its status by order' 
number, or customer name, can check 
requirements by part number, or learn 
about the status of parts. 

Production/materials control 
and planning system 

Two funotions of the materials re
quirements planning system are to 
schedule purchase requisitions for 
vendors and to schedule manufactur
ing orders for the shop. Purchase req
uisitions are reviewed through on-line 
access to decision making data such as 
vendor performance and lead time 
changes. The resulting purchase order 
is ,then initiated through the crt, 
printed in batch mode, and mailed to 
the vendor. 

The system allows for a purchase 
order follow up and for expediting. 
When the materials are received from 
the vendor or subcontractor, the pack
ing slip is removed from. them and 
a manual count or weight verification is 
performed. The validity of the pur
chase order is checked through a crt 
and the count or weight is receipted. 
The Shop Order Move subsystem then 
generates the appropriate punched 
stock action cards based on whether 
these parts need additional work or are 
to go directly into stock. Tn either case, 
materials and cards are sent to receiv
ing inspection or test areas, where in
spectors indicate rework, return to 
vendor, or parts okayed decisions, 
again through data collection units and 
using the prepunched stock aotion 
cards. 
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Shop floor control system 
If the parts require additional work, 

the Shop Floor Control System is 
nagged to issue a shop order, which is 
generated in a batch run and distributed 
in a manner similar to the assembly 
shipping order. If no additional w'ork is 
required, parts are sent to the stock 
area and the stock action card is used 
as a "move ticket," the document 
which must always accompany the 
movement of material through the fac
tory. In the stock area, the part num
ber and quantity received are reported, 
through a eDt. 

If parts shortages exist for orders 
currently in process, the computer 
generates stock disposition cards which 
are used to divert the paDts from stock 
to the department or departments with 
the shortage, based on the priority of 
the order. As priorities are filled, the 
movement of stock from the stock 
room is reported' through the data col
lection units. All receipts into or dis
bursements from the stock room are 
also reported through the crts. 

Manufacturing orders to replenish 
stock are issued in' batch mode and 
then reviewed by the Inventory Con
trol staff. Then orders are scheduled 
for production. At that time, the sys
tem generates requisition cards which 
are distributed by the Production Con
trol department. 

The material is pulled, and when 
ready, the ,transaction is recorded on 
the stockroom's crt, reporting the 
transaction and decrementing the 
stock record in the inventory file. The 
requisi,tion. card then becomes the 
move ticket (which is entered into the 
data collection unit recording move
ment out of the stockroom), and the 
material is delivered to the manufac
turing area. 

The manufacturing area records the 
receipt of the materials in the s'ame 
way, using the same card. 

At that time, the manufacturing 
staff decides the best sequence for 
processing the jobs and requests job 
tickets, another set of punched cards. 
The job tickets are' used to report job 
operations, again through the data col
lection units. These tickets are pro
duced in the shop office and placed in 
the departments job control rack just 
as time cards for employees might be. 
As various operations are performed 
on the parts, ,the job tickets are used to 
report the job status (through the data 
collection devices again) and moved to 
new positions on the job control rack. 

Once all the processes are com
pleted, the parts are inspected, notice 
of job completion is made, and the job 
ticket becomes the move >ticket again 
and accompanies the parts to the next 
operation or area. 

At the next area, the par1ts are 
counted and the move ticket becomes 

the stock receipt ticket. The receipt of 
parts is recorded and the inventory file 
updated. 

Overall, the Shop Floor Control Sys
tem provides the following facili>ties: 
(1) on-line order status and control, 
(2) on-line production planning, (3) 
job status inquiry response, (4) pro
duction control on-line inventory sta
tus inquiry response, and (5) an envi
ronment for on-line decision making. 

Where to next? 
,In. moving so quickly from manual 

procedures, some aspects of the im
plementation wer'e' slighted. Allen
Bradley's next step will be to convert 
from its home-grown data base handler 
and home-grown teleprocessing driver 
to IMS. At the same time, the existing 
systems will be enhanced to accommo
date a change in their environment, 
'from single-plant support to multiple 
facilities in several divisions. 

The implementation was nQit inex
pensive. The firm assigned 30 persons 
to systems development for the five 
and a half years it took to come on
line. Well over $75,000 was spent on 
education and travel alone-an expen
diture which has contributed greatly to 
shortening the time of development, 
especially since the travel was to study 
other firms who had already made 
some of the steps Allen-Bradley con
templated; reinvention has been mini
mized. 

The return on the investment has 
been quite high. Fifty manual files 
have been eliminated, and now all of 
the company's basic files are on-line, 
including 50,000 inventory records, 
200,000 part master records, 800,000 
product structure records, 20,000 sales 
order records, and 200,000 order item 
records. Inventory has been kept to a 
minimum, orders can now be found 
more easily, timekeeping and labor er
rors have been reduced. And all at a 
savings of $750,0001 year. ~ 

Mr. Rickert is Allen-Bradley's man
ager of administrative systems. He 
was previously a dp project super
visor at Rexnord. A member of the 
board of directors of DPMA's Mil
waukee chapter, his dp experience 
spans 13 years. 
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STARAN translates 
billions of bleeps into undersea 

pools of oil. 
Before risking millions of 

dollars for offshore drilling rights, 
exploration teams have to spend 
hundreds of hours recording sound 
waves reflected from the ocean floor. 

But the job of processing these 
I billions of bits of data can drown 

even a powerful scientific computer. 
That's why energy companies are 
evaluating Goodyear's STARAN@ 
associative parallel array processor. 

Ordinary digital computers 
process only one or a few discrete 

points of an image at a time. But the 
STARAN system combines content 
addressability with parallel array 
arithmetic to process an entire 
hydrophone array, consisting of 
thousands of data points, at once. 

And because this unique 
capability dramatically speeds 
operations, massive improvements 
in throughput are possible. That's 
why the STARAN processing 
system is unmatched in its ability to 
solve problems requiring operations 

on many similar data streams or 
high-speed searches of many similar 
file records. 

So before you invest a lot of 
money in a processing 
system, invest a little time. Look 
into STARAN. The more severe 
your requirements, the more money 
it may save you. 

For complete information, just 
write to Wayne Brubaker, Goodyear 
Aerospace Corporation, Akron, Ohio 
44305. Or call him at (216) 794-3631. 

GOODIi'EAR 
AEROSPACE 
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THISSTICKERSAYS 
YOURFREIGHTISFIRST 
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No.1 in the Us. sky 

Introducing 
UFirst Freight!' 

United's new 
priority air 
freight service. 

• Always the first freight 
loaded in our planes. The big 
((1" on every piece makes 
sure of that. 

• Segregated all the way 
-in our terminals and in 
the air. 

• No limit to pieces or 
weight. 

• Computer monitored 
all the way for positive 
control. 

Just call United at least 
6 hours before departure 
of the flight you need. 
We'll reserve space, and as 
long as your shipment 
arrives at our freight 
terminal 90 minutes 
before flight time, we'll 
make sure it's the ((First 
Freight" loaded. 

Just say, 
UFirst Freight!' 
When that shipment 

has to be there, call United 
or your freight forwarder. 
Yours can be the ((First 
Freight" there-to any of our 
113 cities. 

unlTEO AIRLinES CARGO 
DRTRMRTION 



Beat high costs in data 1/0. 
Buy the numbers. 

With four or more 
you'll save.a:bundle. 

Digidata™ universal digital input/out
put terminals clobber the cost barriers on 
the front end of data communications sys
tems. With four or more terminals and 
controller, the savings really are dramatic. 

The more you use the less they cost. 
Rapid, reliable, versatile and ready to ship 
in volume. 

There are already 65,000 of these 
remarkable little work horses on the job in 
credit authorization, order entry, inventory 
control, a statewide banking network, 
medical data systems and a multitude of 
applications where alpha would only be 
gilding the lily. 

. ~ compatible. Okay, so there are places 
where alpha adds up, but don't use alpha
numeric. print-out or CRT terminals 
where you don't need them. We'll mix with 
alphanu.meric or any other RS-232C ter
minals as long as they're ASCII pollable. 
IBM line discipline is also available. With 
Digidata in your terminals mix, you're big 
dollars ahead. 
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Entry and response. The simplest Digidata 
format-on the left-handles data entry, 
inquiry/response, and update of central 
files. Three response lights can be custom 
labelled for any application you need. In 
the more complex Digidata terminals, four 
or eight digits move from right to left, 
always displaying the last digits entered. 
They display numeric responses as well as 
status. 

Numbers you can five with. The most 
attractive part of the Digidata story is in 
the cost. For sixteen terminals, with con
'trofler, the average OEM price is under 
$400. In a major system, with 256 termi
nals on a single controller, average OEM 
cost per terminal can drop as low as $206. 

CIRCLE 65 ON READER CARD 

number to cal!. (213) 535-3703 will 
connect you directly to TRW Digidata 
Marketing. Or send in the coupon for 
complete descriptive literature packet and 
follow-up .. TRW Data Systems, 12911 
Simms Avenue, Hawthorne, California 
90250. 

TRW DATA SYSTEMS 
Digidata Marketing 
12911 Simms Avenue 
Hawthorne, California 90250 
(213) 535-3703 

D My application is for _____ _ 
D My potential need is approximately 

____ terminals. 
D My need is immediate. 
D My need is for information only. 
Name ____________ __ 

Company ___________ __ 

Street ____________ __ 

City ____________ __ 

State _______ Zip ____ _ 

Phone ____________ _ 
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The Real Meaning 
of Telex 

by Milton R. Wessel, Contributing Editor 

The question of relevant markets must be resolved somehow before anti
trust policy can be further developed. Was the court decision a positive 
step? 

The day following disclosure of the 
Tenth Federal Court of Appeals' rever
sal of the Telex $259.5 million anti
trust victory over IBM, volume of trad
ing on the New York Stock Exchange 
soared to a record 32,130,000 shares 
and the Dow Jones industrial average 
jumped over 26 points. The item was 
featured on most television and radio 
broadcasts that night and was front 
page news the next morning. The pub
lic impact was greater than the original 
even larger Telex victory, although the 
latter was far more unusual and un
anticipated. 

Certainly Telex is not' a large or 
important enough company to warrant 
all this attention; nor even is IBM. 

Moreover, sophisticated financial re
porters know that corporations come 
and go in American history-remem
ber the Packard Motor Car Co., once 
the premier automobile manufacturer? 
What then was so significant and en
couraging (at least to Wall Street) 
about the Telex decision? 

The answer requires some under
standing of economic history and the 
relevance of the "market" concept. 

Telex came at a very special point in 
our economic history, when govern
ment, business, and the financial 
community were coming to appreciate 
that we may be at a major point of 
decision as to .future antitrust policy 
regarding burgeoning multiproduct ac
tivities. The generally favorable com
mercial reaction was because most 
people' interpreted the Court's some- . 
what broadened definition of "market" 
as suggesting lessened restrictions on 
all multiproduct activities. (although 
that is not necessarily the case), with a 
good possibility that a currently more 
conservative and business-oriented Su
preme Court would ultimately sustain 
such an interpretation. 

Although historical trends are rarely 
as clean-cut and precise as one would 
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like, World War II marked roughly the 
beginning of the giant multimarket 
vendor, the enterprise dealing in unre
lated products in different lines of 
commerce or "mark'ets:" the con
glomerate. 

Older large commercial organiza
tions had operated to a much greater 
degree in single lines of endeavor, such 
as steel or petroleum' or paper, or in 
closely related activities, such as 
"chemicals" or "communications." 

These structural changes led in turn 
to important changes in competitive 
activity which are only now coming to 
be recognized and appreciated, and 
with respect to which our economic 
and antitrust laws have not yet devel
oped more than the most rudimentary 
rules. Essentially these changes in
volved the transfer of economic power 
over one product, to another product 
in a different market, influencing the 
competitive balance in the second 
market. 

Philosophy of antitrust 
It is difficult to express the philoso

phy of our economic and antitrust laws 
in one senteqce-perhaps impossible. 
But if there is one, it is to encourage 
competition among as large a num
ber of separate and independent enti
ties as possible, in the belief that such 
competition maximizes freedom of 
economic opportunity and is therefore 
good for its own sake, and also that 
competition benefits the consumer and 
society at large by rewarding those 
who improve quality and reduce cost 
and price. 

Our early economic and antitrust 
laws, going back to their origins even 
before the 1890 Sherman Act, focused 
attention largely on the problems of 
their day. These were created by orga
nizations operating primarily in a sin
gle market and thus with only limited 

cross-marketing activities. They in
cluded such single product actions as 
price fixing, restrictions on resale, and 
boycotts. The new conglomerate, how
ever, posed a whole different set of 
concerns. 

Reciprocal trade practices 
Related to the rise of the muItimar-

ket vendor in both time and novelty of 
issue, were increasing reciprocal trade 
practices between independent .orga
nizations in different markets-"Y ou 
buy my product and I'll buy yours." 
Here the essential concern involves the 
use of power in one market to achieve 
advantage in a second, this time in
fluencing the competitive balance in 
the first as well. 

Here again the rules were lacking
and still are. There were, of course, 
exceptions; such as with respect to the 
"tie-in sale" between two products (in 
which a customer is required to pur
chase an unwanted product in order to 
obtain a desired one in short supply) .. 
But much of the latter were the typical 
kinds of restraint, the "tie-in," for 
example, often being characterized by 
overt coercion and other rather ob
vious misconduct. (Remember World 
War II-"You buy three bottles of my 
unbranded whiskey and I'll sell you 
one bottle of Johnny Walker Black at 
the ceiling price!") 

It is only relatively recently that 
terms such as "reciprocity," "reverse 
reciprocity," and "tying effect" have 
come into our economic language. In 
consequence there was then, and still is 
today, precious little law to guide the 
company marketing products in differ
ent markets, or seeking to use its own 
market power to influence activity in a 
market separate from its own. 

What restrictions, for example, if 
any, are there on the sale of paper by 
the paper manufacturing affiliate of a 
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When environmental 
, control is critical .•. 
Trane reliabili" brings a lot 
of peace of mind. . 
A new line of packaged air conditioners 
specifically designed for controlling 
computer room environment 
The new TRANE Computer Room Air Conditioner is 
specifically designed for use in high technology ap
plications like electronic data processing facilities, 
television studios, hospitals, labs and precision manu
facturing areas. 

This new packaged system simultaneously con
trols temperature to within 2° F dry bulb of a set 
point; maintains a relative humidity to within 5%; 
and provides a high filtering efficiency (40-60% by 
National Bureau of Standards atmospheric dust spot 
method). 

New Humidification System 
The TRANE Electric Humidification System with 
VERTICAL ELECTRODES is a reliable unit capable' of 
operating at full capacity throughout the life of the 
disposable steam generation cylinder. 

Available in 5 Sizes 
TRANE Computer Room Air Conditioners come in 
5 tonnage sizes, 3 models, 3 heating options and a full 
range of voltage options. 

Choice of Computer Colors 
TRANE will mix or match colors on 
access panels and cabinets to com
pliment the computer room decor. 

Back-up Service, Nationwide 
TRANE Computer Room Air Conditioners are backed 
by a nationwide network of 80 TRANE Service Agen
cies. If you're considering an equipment update, fa
cility expansion or new installation, call your nearest 
TRANE sales office, or write to us. The TRANE Com..; 
pany, Commercial Air Conditioning Division, 
La Crosse, Wisconsin 54601. .Ol.Copyri.h'©Th.T'.n.Comp.ny.LaC" .... W .... 197. 
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conglomerate, to its soap manufactur
ing affiliate? In a period 'Of shortage, 
can a scarce metal producing affiliate 
favor without restraint its metal fabri
cating affiliate over a stranger? Can an 
independent paper company in any way 
condition its pu["chase of soap from a 
soap manufacturer on the latter's pur
.chase of paper in the same dollrur 
amount ("reciprocity")? 

When steel and oil are both in tight 
supply, can an independent steel com
pany ration its steel pipe to petroleum 
producers which in turn will supply it 
with much needed oil ("reverse re
ciprociIty")? Can a bank during. ape .. 
riod of tight money ration its limited 
credit to those who give it trust busi
ness?-or dp services business ("tying 
effect") ? 

As with the unregulated conglomer-

ate, enterprises subject to government 
regulation similarly sought to expand 
beyond their historical confines, and 
were faced with additional issues 
created by regulatory statutes and 
commissions-can banks break out of 
"banking" as·that term is defined by 
the national banking act? How far may 
they go in affiliating with nonbanking 
enterprises under the bank holding 
company act? To what extent will 
communications carriers be limited 
when they expand their horizons be
yond the strict business of commlmica
tions? The list of these issues could go 
on and on. 

It seems clear enough that the re
ciprocal practice and government regu
lation issues discussed above involve 
similar questions of market definition. 
If the same product (here equated 
somewhat simplistically to "market") 
is involved, for example, two transac
tions cannot involve the necessary "ty-

ing" of two separate products; if an 
activity constitutes "banking," a re
striction on "nonbanking activities" is 
obviously inapplicable. Although per
haps not as readily apparent, the un
derlying "conglomerate" issue is no 
different. This is because the very ques;. 
tion of whether an entity is a "con
glomerate" depends upon whether or 
not it is operating in multiple markets. 
Even separate companies joined under 
a holding 'company umbrella do not 
constitllte a "conglomerate" if they are 
all operating in the same marketplace. 

Underlying the conceptual legal 
"market" issue is the ultimate question 
whether economic restraints are to be 
placed on activities which would be 
entirely permissible if related to a sin
gle primary product, or market, or line 
of commerce. To what extent will such 
activities be confined, thereby limiting 
any "spill-over" of competitive advan
tage from one activity to another? Just 

-, Telex and Computer Services -------
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The computer services industry fur
nishes almost a textbook example of 
cross-marketing aotivities. It has in 
fact become a key arena for testing 
their economic impact and signifi
cance. This is because more and 
more companies whose principal 
products are in unrelated, noncom
puter services lines of commerce, 
are marketing the "idle" or "excess" 
computer capability created by the 
in-house capacity considered neces
sary. to handle peak loads. 

Profit is possible even if the off
peak reservoir is sold at only slightly 
above the variable cost associated 
with the service rendered---1ermed 
by the industry "incremental mar
keting." Moreover, such companies 
can frequently expand over a given 
base quite cheaply, and are tempted 
to do so and market the over-ca
pacity as well. 

The computer services market
place therefore has been an obvious 
and attractive target for cross-mar
ket expansion. This of course cre
ates problems for computer services 
companies. Sometimes the mere 
threat of cross-market competition 
can be sufficient to discourage a 
budding computer services enter
prise. At the inception of operaJtions; 
for example, the ordinary dp ser
vices vendor has only a single prod
uct line over which to spread its 
fixed costs. It does not possess a 
ready and relatively "captive" mar
ket nor the marketing leverage re
sulting from the cross-market rela
tionship to cover its break-even 
costs. 

In certain types of offerings 
(such as time-sharing services), the 
new enterprise must r~coup huge 
startup costs. Potentially large 
profits are needed to offset the inher
ent risks and attract capital. Ob
viously, these kinds of dp services 
operators cannot expect to meet the 
competition of the cross-market op
erator by pricing their services on 
an incremental cost basis. 

Because of this perceived adverse 
competitive impact, the computer 
services industry-especially the 
Assn. of Data Processing Organiza
tions, ADAPso-has for some time 
been seeking to isolate the competi
tion in what it considers to be its 
separate markets, from external 
market advantages. Some of its 
more significant efforts are the fol
lowing: 

Banks 
• a nationwide publicity cam

paign, begun in 1963, against al
legedly improper bank marketing of 
dp services 

• federal litigation, under the 
National Banking Act, against the 
Comptroller and the American 
Bankers Assn. to prevent national 
banks from marketing computer 
services (the case went all. the way 
to the United States Supreme 
Court) 

• lobbying efforts in the House 
and Senate to enact an amended 
bank holding company act prevent
ing banks from offering computer 
services 

• participation in hearings be-

fore the Federal Reserve Board re
garding the regulaltion of banks 
offering computer services 

• attempts to force the Comp
troller to adhere to the FRB'S guide
lines 

• litigation in Ohio to prevent 
the Federal Home Loan Bank 
Board member banks from market
ing computer services 

Communications Carriers 
• participation in the five year 

Federal Communications Commis
sion inquiry regarding the extent 
to which communications carriers 
may market computer services 

• participation in the appeal 
proceedings resulting from the FCC'S 

ruIing on the question 
• interactions with the FCC and 

many state regulatory commissions 
in attempts to further limit the 
marketing of computer services by 
communications carriers 

Tax-sheltered Organizations 
'. direct negotiations with tax

sheltered organizations and appeals 
to the Internal Revenue Service, the 
Dept. of Justice, and other adminis
trative agencies to prevent universi
ties, chambers of commerce, and 
other nonprofit organizations (such 
as Blue Cross) from unfairly using 
their tax advantages in the sale of 
computer services 

Accountants 
• direct negotiations with 'orga

nizations representing accountants 
and appeals to the Federal Trade 
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how "clean" will each line of com
merce be kept? 

Defining a market 
A single issue is thus common to all 

of the above. concerns-the question of 
just what is the relevant "market." The 
possibilities run all the way from the 
market being defined at one extreme as 
the trademarked or patented product 
of a single producer, such as a Chevro
let Vega, to the other extreme of all 
products which perform a similar 
function from the consumer's point of 
view, such as transportation generally, 
or highway passenger transportation' 
(including buses and taxis), or at least 
passenger vehicles. 

These market definition problems 
are all around us. They are the concern 
in the ongoing struggle between the 
Federal Reserve Board of Governors 
and the Comptroller of the Currency 
as to what nontraditional banking ac
tivities banks may undertake. They are 

Commission, Dept. of Justice, and 
the Securities Exchange Commis
sion to stop accounting firms from 
unfairly using their licensed audit 
and certification positions to gain 
advantage in the sale ofdp services 

Conglomerates 
• publication of position papers, 

letters to manufacturers, and at
tempts 'to obtain the assistance of 
Congress and administrative agen
cies (as well as court testimony) to 
prevent industrial organizations, in
cluding hardware manufacturers, 
from improperly using entrenched 
positions in their main lines of ac
tivity to compete in computer 
services 

• assistance in litigation on the 
part of an ADAPSO member trying to 
recover damages from a distributor 
allegedly forcing its dealers to use its 
computer services I. publication of position papers, 
and recommendations to the De
partment of Justice proposing that 
the six-year limitation on IBM'S en
try into the computer services busi
ness be made permanent 

Electronic Funds Transfer 
• formal response to an FRB 

proposed regulation regarding EFTS 
urging a long range full inquiry into 
EFTS and its blurring of market lines 

• publication of position papers 
and letters urging a moratorium 
on unnecessary implementation of 
EFTS by federal agencies prior to the 
publication of the findings of the 
EFTS Commission :f!: 
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an issue in the AT&T-Western Electric 
relationship, now under attack in the 
courts. They are involved in the cur
rent spate of litigations regarding the 
FTC'S "line-of-business" reporting re
quirementsand similar disclosure is
sues being dealt with by the SEC, the 
IRS, and the accounting profession. 
They are central to the great majority 
of other government and private anti
trust litigations pending in the courts 
and the administrative agencies. 

The market definition problems are 
also at th~ heart of the government's 
case against IBM, which turns on the 
question of IBM'S share of the relevant 
"market." Is the market just general 
purpose digital computers, where IBM'S 
share may be high enough to constitute 
"monopoly" in the legal sense? Or does 
it extend on ·out to include even soft
ware, services, and certain other office 
equipment, all of which in some re
spects represent alternatives to more 
hardware insofar as the user is con
cerned? If the latter, then IBM'S market 
share is undoubtedly far below that 
needed to constitute monopoly under 
present law. 

Now perhaps the major significance 
of Telex is apparent. It was not limited 
to Telex Corp., or IBM, or even com
puter hardware, or the entire computer 
industry as such. Industry as a whole 
and the financial community, took the 
decision as a favorable sign to the ex
pansion of economic horizons general
ly in all these many pending contested 
areas. 

The senior Telex Court held that 
IBM plug-compatible peripheral equip
ment was not the relevant market, that 
the capability of other suppliers must 
be included, and that the market in
cluded additional peripheral equipment 
compaltible with other manufacturer's 
cpu's. (The Court also dealt with many 
other significant ma:tters. Most impor
tant generally is what many regard to 
be its conclusion that "normal" busi
ness conduct does not become unlawful 
simply because accompanied by mo
nopoly power.) 

Without considering all the implica
tions, most business and financial ob
servers generally interpreted this deci
sion as liberalizing the rules and there
by encouraging multiproduct activities. 

A step away from uncertainty 
Uncertainty is a terrible problem for 

industry. Despite some popular mis
conceptions, partly foisted on the pub
lic by a small group of extremists, 
business people are made up of hu
mans like you and me, trying to do 
what's right in a most uncertain world. 
Of course, they also want to do what's 
best for their own companies-that's 
our free enterprise system-but most 
want to live within the rules and are 

visibly concerned during periods such 
as this one when even the general 
guidelines are undefined or in only the 
earliest stages of formation. 

The fact ,that an experienced senior 
trial judge could write a 221-page opin
ion which, on its face at least, seemed 
well researched and learned, and could 
then be reversed by a three judge ap
pellate court, in a 94-page per curiam 
opinion (that is one without sufficient 
difference of view among the judges to 
require identification of an author), 
suggests the extent of the differences of 
view. Telex is important in its contri
bution to the development of guide
lines and rules in this difficult area. 

But Telex is most certainly not the 
panacea so many consider it to be. For 
every winner there is a loser; IBM is a 
giant compared to Telex; but Telex is a 
New York Stock Exchange corporation 
and no midget. And the same issue is 
involved in other cases in which even 
industry giants have sought the protec
tion of a narrow market definition. 

Moreover, a broadened definition of 
"market" is not necessarily less restric
tive to industry, even from the anti
trust enforcement point of view. It 
does limit monopoly problems to some 
extent (as in the main IBM case), but 
at the very same time it can increase 
merger and restraint of trade concern 
-an acquisition of another company 
or a marketing restriction which might 
be acceptable in a separate market, can 
become questionable if it takes place in 
the same one. In antitrust, what one 
says and does in one forum at one 
time, has a way of coming back' and 
haunting one at another time and 
place. 

It's time to get down to fundamen
tals. What is the optimum solution to 
this issue in the interest of society at 
large? Freedom of the individual's 
competitive activity is desirable in our 
system, so that restrictions should be 
imposed only where necessary. Cer
tainly it is also generally desirable to 
encourage activity where real econo
mies of scale can be achieved, with 
resulting better product, lower cost, 
and lower price. Computer hardware 
used in banking should. not remain 
idle, for example, simply because its 
employment in the marketing of com
puter services outside banking might 
upset a competitive equilibrium. Ac
cordingly, limitations on growth 
achieved through fair competitive ef
fort should not be lightly imposed. 

Growth in a single market resulting 
from economies of scale or fmm proper 
aggressive competitive effol1t is one 
thing; growth gained in several differ
ent markets, however, may well be 
another, posing quite different issues. 
Activities relating to several products 
can result in the use of power once 
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limited to a single product, to restrain 
and interfere with the previously exist
ing freedom' of competitive activity in 
another market without accompanying 
social or economic benefit. 

When huge enterprises with estab
lished trade names and reputations and 
credit positions expand beyond the 
marketplace in which they have 
achieved that strength-presumably 
lawfully and properly-they may en
danger the economic climate in the 
fashion of the elephant stepping on the 
ant; legal principles relating to unlaw
ful extension of a patent and trade
mark monopoly are in recognition of 
this reality. 

In addition, continued and unre
stricted growth under such circum
stances can result in increasing aggre
gations of capital also not justified by 
any social or economic benefit, thereby 
creating unnecessary barriers to the en
try of others into the marketplace. 

Where multimarket activities are 
concerned, and where there is danger 
of impairing free competition in one of 
the lines involved, there may be a bene
fit to be achieved in isolating "mar
kets" to logical areas of competitive 
activity, measured by history, by the 
concerns of the producer and the con-

sumer, and by the realities of the 
marketplace. 

Maximum separation 
Expansion is certainly desirable 

where multiproduct activities involve 
true economies of scale and thereby 
result in lower cost and price. Other
wise expansion into unrelated markets 
under these circumstances should be 
limited by the principle of "maximum 
separation." That doctrine seeks to 
prevent the spillover of market power 
from one line of commerce to a second 
when not justified by scale' or other 
substantial benefit of some kind, by 
insulating the separate activities of the 
multiproduct or service vendor from 
each other through the use of separate 
facilities and equipment, a different 
name, different personnel and the like. 
It would apply irrespective of whether 
the multimarket activity was the result 
of the merger or acquisition of inde
pendent entities, or achieved solely 
through internal growth. 

A number of recent legal develop
ments indicate that in one form or 
another "maximum separation" is 
coming of age. Of course, its precise 
configuration depends on the special 
facts of the competitive situation
what is the minimum restriction re
quired to prevent improper spillover of 
power from' one market to another:. 

Systems Programmers 
Systems Engineers 
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The Amdahl 470/6™, a fourth generation, large scale, 370 
compatible computer, has been delivered to our first customer. 

This exciting event plus the many more shipments to follow is 
creating outstanding career opportunities for qualified systems 

engineers and systems programmers. These opportunities exist 
both at our customer installation sites and our California 

headquarters facility. 

For the systems engineering positions, we seek candidates who 
have worked with large scale IBM computers. Self-motivation and 
a proven track record for making things happen are prerequisites. 

The systems programmer candidates must be experienced with 
OS/MVT or VS internals. We seek talent in the areas of: 

ASP-HASP SVS/MVS 
TSO/TCAM MVT 

For immediate consideration, please send in confidence, resume 
and salary history to: Amdahl Corporation, Professional Employment, 

1250 East Arques Avenue, Sunnyvale, CA 94086. 
An Equal Opportunity Employer M/F. 
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Separate corporate name? Separate 
marketing or executive personnel? 
Separate geographic territory? Sepa
rate facilities?· Restricted intermarket 
transactions or none at all? 

All at one time or 'another have been 
considered and applied, in the com
puter industry itself beginning with the 
1956 antitrust consent decree between 
the government and IBM, and continu
ing with the FCC decision in the com
puter/ communications inquiry, the 
GT&E appellate court decision and the 
Federal Reserve Board's Regulation Y 
and subsequent rulings. There is at 
least a possibility that some application 
of the doctrine will ultimately be the 
resolution of the present government 
suits against IBM and AT&T. 

The end brings us back to the begin
ning. Telex means that we are at a 
major point of reevaluation and per
haps change in our traditional econom
ic and antitrust concepts. Whichever 
way it takes us can be of enormous 
significance, socially as well as eco
nomically. Common sense requires 
that industry in general as well as the 
computer industry continue to monitor 
developments, and participate as 
appropriate. 

The broad general response to Telex 
shows that others now are beginning to 
appreciate the importance of the is
sues. However one views the particular 
Telex rulings, such understanding has 
long been needed. It is essential to the 
development of a sound and enlight
ened antitrust policy to deal with these 
new economic concerns. Viewed in 
this light, Telex can be considered a 
positive step toward ultimate resolution 
of cross-marketing issues in a manner 
favorable to the maintenance of effec
tive competition in all parts of 
industry. :Jt: 

Mr. Wessel is one of Datamation's 
contributing editors, an Adjunct 
professor of law at NYU Law 
School, a lecturer of law at Colum
bia Law School, and a respected 
author ("Government Regulation of 
the Computer Industry" and "Free
dom's Edge: the Computer Threat 
to Society"). This article is based 
on remarks originally prepared for 
presentation to ADAPSO, which 
Mr. Wessel serves as legal counsel. 
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Water or dry chemical fire 
extinguishing systems can cripple a 
business by damaging expensive 
equipment or harming priceless per
sonnel. 

Protect your company with a 
system using Du Pont Halon 1301 
fire extinguishant. 

Minimum disruption. 
Exhaustively tested and industry

proven in ten years' use, Halon 1301 
works by chemically interfering with 
combustion. Unlike other agents, it's 
a clean, clear vapor that leaves no 

moisture or chemical residue for 
costly clean-up. 

It's safe for use around sensitive 
electronics, because there's no ther
mal shock. And noncorrosive, 
nonconductive Halon 1301 causes 
no short or long-term damage. 

Maximum efficiency. 
Concentrations of Halon 1301 

as low as 5% by volume in air extin
guish fires and prevent refIash with
out danger of suffocating personnel. 
And because extinguishment can 
start before evacuation, systems 

using Halon stop fires while they're 
still small - minimizing heat and 
smoke damage. 

Covered by NFPA standard, UL 
Iisted/FM approved automatic total 
flooding systems using Du Pont 
Halon 1301 are available through fire 
protection equipment manufacturers 
and distributors. 

For more information on pro
tecting your company from its fire 
protection system, write: Du Pont, 
Fire Extinguishants, Germay Park, 
Wilmington, DE 19898. 

Halon 1301 extinguishant stops fires. Not businesses. 
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'Why buy a termina1l when you 
can afford a whole computer system? 



You can get yourself a pretty nifty RJE terminal 
for $20,000 to $40,000. 

Or you can take the same amount of money 
and get yourself a terminal that's also a complete 
computer system. 

As a terminal, our Eclipse system lets you 
communicate with your IBM 360 or 370. It comes 
with 2780 and HASP workstation emulators you 
can use with Fortran or Basic. 

And as a computer, our system lets you get 
more work out of your 360 or 370 operations. It 
has RDOS, our powerful, Real-timeDisc 
Operating System that handles Real-time Fortran, 
Single-user Basic and Multi-user Timesharing 
Basic. 

I . RDOS lets you do local processing and RJE at 
. the same time, and transfer data between the two 
operations. Once you've finished creating files in 
one program for example, RDOS can immediately 
transfer them to the 360 or 370 with RJE. 

So instead of getting a terminal that'll just 
work with your big computer, why not get one that 
will make your big computer work better? 

DataGeneral . 
The computer company you can understand. 

4, Data General Corporation, Southboro, l'vIassachusetts 01772. (617) 485-9100. 
Data General (Canada) Ltd., Ontario, Data General Europe, 15 Rue Le Sueur, Paris 75116, France. 

Data General Australia, Melbourne (03) 82-1361 /Sydney (02) 908-1366. 
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Here's what it takes to produce a 
good EDP el ... not everybody cando it. 
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Official 
Supplier 
to the 1976 
Olympic 
Games 

At Monarch, we back 
our EDP labels with ex

perience. Producing 
high-quality pressure 

sensitive labels and related 
equipment for business and industry 

has been our specialty for more than 80 years. 

As a result, we have developed complete 
in-house facilities to produce the kind of 

high-quality EDP labels you require ... 
unlike many dealers, forms suppliers and 

even many other label manufacturers~ 

Our huge warehouses enable us to stock 
both raw materials and finished goods 

so we can get our orders into production 
without delay. A full-time staff of chemists 
constantly researches all types of papers, 

inks and adhesives in order to develop 
the right materials for your labels. Expe
rienced designers work to develop label 

constructions that meet the specific 
needs of your operation. We have our own 
laminating facilities and the latest in both 

rotary and flat-bed presses, which enable us 
to produce virtually any kind of pin-feed tag 

or label construction needed today. 

At Monarch, we know an EDP label is more than 
just a business form. It has to run compatibly on your 
EDP equipment, ~ut equally important to you, it must 

work effectively as a system for pricing identifica
tion, correction, coding, inventory distribution, or 

whatever use you have in mind. 

Yes, we've got what it takes to solve your EDP label
ing problems. To find out how we can help you, write 

Vice President for Marketing, Dept. 331, Monarch 
Marking Systems, Inc., P.O. Box 608, Dayton, Ohio 45401. 

Or call 800-555-1212 for your area toll-free number. 

Monarch Marking Systems 

~I~ PitneyBowes 

© 1975 Monarch Marking Systems, Inc. All Rights Reserved. 
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·DP People-Who Do 
They Think They Are? 

by D. W. Croisdale 

Op professionals will increasingly turn to specialization as the "users" take 
more control over computer-based systems 

The roles and responsibilities of dp 
people are unmistakably changing. Af
ter some 20 years of domination by dp 
people there are signs that "users" are 
moving into positions of influence. 

The question the title poses is an 
important ope not only for data pro
cessing professionals but for those who 
train and educate both dp people and 
"users," and for personnel 'managers 
who are concerned with their career 
development. 

Even without the transfer of roles 
from dp people to "users," there are 
discernible and desirable changes tak
ing place among dp people-notice
ably the demise of the generalist and 
the emergence of the specialist. 

The greatest generalist of all time is 
the "analyst." Although this is one of 
the commonest dp staff titles, it is 
probably the most ill-defined or least 
understood. The systems analyst is 
expected to have the fact-finding and 
deductive skills of a Holmes, the 
imaginative creative brilliance of a Le 
Corbusier, and the leadership qualities 
of a Churchill. He is expected to be 
able to sell a system as ably as your 

,neighborhood computer salesman sells 
hardware, and if necessary, to take in 
his stride the management of a project. 

His knowledge must embrace ac
counting, mathematics, sociology, 
ergonomics, economics, and cyber
netics. His experience must encompass 
business, and it almost goes without 
saying that he must have a thorough 
knowledge of the particular applica
tion with which he is expected to per
form miracles. 

Hopefully there are signs that many 
organizations are recogmzmg that 
analysis is different from design, that 
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investigation is different from analysis, 
that the performance of a computer
based system is very much dependent 
upon the design of its "host" environ
ment-which suggests that designing 
for people is at least as important as 
designing for computers. 

Given then that dp people are on the 
move, where are they going? Who is 
filling their places? Are they heading 
for a promised land or into exile? 

Answering these questions is not an 
academic exercise. Dp careers cannot 
be developed without signposts to the 
future; training schemes cannot be de
signed without clear definitions of 
tasks, roles, staff relationships, and re
sponsibilities. 

The management of the design and 
implementation of a computer-based 
system is still a high-risk venture. It 
ought not to be so. There is a need for 
increased professionalism and special
ism in dp to reduce the risks involved. 

Changing dp world 
We already have many signposts 

pointing to the dp world of the next 
decade. Those competent to project 
current advanced technological de
velopments into future operational 
realities lead one to conclude that the 
dp environment in the next decade will 
have the following characteristics: 

• extinction of low level languages 
• formalization of program design 
• automatic program production 
• semiformalization of computer 

system design 
o continued presence of large cen

tralized computer systems 
• data base systems well established 
• large number of free-standing 

minicomputer systems 

• hierarchical networks 
• topological networks 
In these circumstances it seems rea

sonable to assume that success or fail
ure in implementing computer-based 
systems will be determined as much by 
sociological and organizational consid
erations, as by technical computing 
considerations. In the coming decade 
the resolution of the conflict between 
centralization and decentralization will 
become more difficult if only because 
the freedom of choice of supporting 
computer systems is widening. But 
there are sociological factors to take 
into account. What price security in an 
age of urban unrest and violence? 

Clearly the choice of organizational 
structure and associated hardware/ 
software system architecture is not 
something one leaves to an "analyst." 
It invokes decision-making aJt the 
highest levels of management. What 
roles should managers at these levels 
play in the design, development, and 
implementation of computer-based sys
tems? How should they be trained and 
educated? Can career paths be defined? 

Many questions have been posed to 
which some answers must be sought. 
The systems model which best suits the 
purpose of this exercise is a simple one, 
a small circle at the center of a consid
erably larger one. 

The small circle is the computer sys
tem. This is the system of hardware 
and software associated with a pro
cessor or combination of processors. It 
is the system seen and experienced by 
data processing specialists. 

The larger circle is the host system. 
This encompasses the computer system 
and in a conceptual sense is superior to 
it in that it is the host system which 
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should define the characteristics of the 
computer system. (The converse often 
occurs on many of today's systems!) 
The host system is the system seen and 
experienced by: 

• providers of data to th; computer 
system 

Project stage 

Preliminary study 
Detailed investigation and 
analysis 
System design 
Procurement of hardware 
Implementation: 

• creation of systems 
• system testing 
• turnover 

Maintenance and review 

Table 1. 

• recipients of information from 
the computer system 

• managers and staff outside the 
computer system who have a re
sponsibility for, or an interest in, 
toltal system performance, effi
ciency, cost, security, etc. 

Collectively these three groups of- peo
ple are commonly referred to as 
"users," or sometimes "end users." The 
term "host system" emphasizes the 

proper relationship that should exist 
between the two systems in the model. 
It also avoids confusion with another 
meaning of "users," namely the collee
tion of organizations which buy or rent 
computer equipment from hardware 
manufacturers. 

Assumptions about people 
Some assumptions must be made 

Primary Secondary 

user dp staff 
user dp staff 

equal 
dp staff user 

equal 
user dp staff 
user dp staff 
user 

about dp people: an increasing number 
of employers will recognize that voca
tional and professional dp qualifica
tions are desirable goals for dp people. 
An increasing number of dp people 
will recognize that these qualifications 
enhance their value in the job market. 

The rising cost of software (applica
tion and system) relative to hardware 
suggests that increasing attention will 
be paid to methodologies and tech-

~ :". :"': ",:. :.': ",:.' .' .:. ,. :: . :::. :: .. "., ."' .,:.:".:. ".,. ':::" .. :':.:'.' :., ".: :" ..... ::.:., 
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system tha t's perfect foryou~ 

Write for more information 
The. N u monicsCorpora ti on 

R teo 202 .. and •. Hand cock St. 
N()rthWales,pa.19454 

niques which reduce the overall cost. 
The growth of large dedicated sys

tems implies that more host system 
people will be involved in the design, 
development, and implementation of 
computer-based systems. 

Both networks and free-standing 
mini-systems will have a big impact on 
organizations. 

These assumptions, plus other fac
tors, lead to the conclusion that there 
will be increasing specialization in dp 
skills and increasing participation by 
host system people in systems design. 

The problem which therefore faces 
us is to decide who does what in the 
various stages associated with the de
velopment of a computer-based sys
tem. In the past 10 to 15 years, many 
organizations have managed to "mud
dle through" without really facing up 
to the problem. They often succeeded 
-particularly where the scale of op
erations was small, or where there was, 
in fact, specialization and participation 
by host-system people (although this 
was not formally recognized). 

Specialization 
There appears to be little arguable 

about the following list of specialties 
which are grouped for convenience in
to three classes: management, systems, 
and software. 
Management 

• project management 
• computer operations management 
• cominunication system manage

ment 
• data base administration 
'. information management 

Systems 
• systems analysis (host system and 

computer system) 
• systems design (host system and 

computer system) 
Software (design and production) 

• system software 
• application software 
• communications software 
• data base management software 
Analysis and design ought to be 

clearly recognized as separate special
ties. Information management will be 
accepted as a management specialty 
when an organization recognizes in
formation as a valuable asset in its own 
right. 

Where should a particular specialty 
reside-host system or computer sys
tem? As a generalization the following 
allocation is suggested: 
Host system 

.• project management 
• data base administration 
'. information management 
• systems analysis (host system) 
• systems design (host system) 

Computer system 
• computer operations management 
• communication systems manage-

ment ' 
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One thing all our minicomputer systems have in common 

is uncommon modularity. 

Our A-5 accounting system andour A-7 minicomputer as well 
as our Te-800 financial terminal all feature a degree of 
modularity that's nothing short of incredible in distributed 
data processing. . 

In each case, only the minimum basic components need 
be purchased. T.hen, as requirements increase, new 
modules, or peripherals, can be added on. This all but 
endsthe expensive procedure of trading up to new and 
more expensive equipment while taking a painful loss on 
theold. 

Ofcourse, the advantages of our systems don't end with 
modularity. . 

Our A-5, for example, is designed and priced to ease small 
businesses into computerization. 

Our A-7 minicomputeris ideal for diverse users, from 
wholesalers and distributors to funded organizations such 
as school boards and municipalities. 

And our Te-800 financial terminal features its own 
memory. So no matter what happens to any ofthe 
computers it's tied into, the Te-800 can keep operating in 
an off-line mode as if nothing happened. 

Is it anY~}Nonder that Olivetti is considered the most innovative 
maker of minicomputer systems in the world today? 

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

Okay, 

olivetti 
OLIVETTI CORPORATION OF AMERICA 
500 PARK AVE., NEW YORK CITY 10022 
ATTN: Systems Marketing 

Olivetti-send me more information on your distributed data processing systems., NAME ________________ _ 

TITLE _________________ _ 

COMPANY _______________ _ 

TYPE OF BUSINESS ____________ _ 

ADDRESS _______________ __ 

CITY _______ STATE ____ ZIP __ _ 

CIRCLE 30 ON READER CARD 
PHONE 'NUMBER ____________ _ 
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Tired of waiting for photographic processing to see the results of 
your high resolution data? And, if the results aren't right, its back 
again through the entire process. COMTAL offers you a better way
the new 1024 Series Digital Image Processing System. 

You can now see your digital data as quickly as you can supply it
with image quality previously obtainable only with photographic 
processes. The presentation is bright and flicker free with no detect
able noise. Note the fine detail in the picture above taken directly 
from a 1d24 Series display, and the detail in the Synchronous Mete
orlogical Satellite image below (data courtesy of NOAA). 

Now study your image. Does it need to be altered or enhanced? 
The precise interactive capability of all COMTAL Image Processing 
Systems let you change it instantaneously and precisely-while you 
watch-with no costly and time consuming delays. 

All COMTAL Image Processing Systems provide precise and -repeat
able, element by element, interaction with the displayed image. 
Now you can define a point or area in the displayed image and relate 
it exactly to your original data source. 

Applications include high resolution satellite and radar data and 
many others. No longer is the display a limiting factor in your real 
time image analysis. 

Many COMTAL Image Processing and Display Systems are avail
able to match your image processing demands in monochrome, 
pseudo-color and full color. Tired of waiting? Call or write now: 
COMTAL Corporation, 169 N. Halstead, Pasadena, Calif. 91107. 
Telephone (213) 792-2134, TWX 910 588-3256 

@@)~1I~1b 
IMAGE PROCESSING SYSTEMS. 
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DP PEOPLE 

• systems analysis (computer sys
tem) 

• systems design (computer sys
tem) 

• all software design and produc
tion 

Who does what? 
Assigning responsibilities is another 

dimension of the same problem. In 
simple terms we must decide where the 
buck stops. The methodology of proj
ect development is now well defined, 
although not always adopted as rigor
ously as one would like. Primary and 
secondary responsibilities based upon a 
consideration of the objectives of each 
stage should be assigned as in Table 1. 
What clearly emerges is that the de
sign, development and implementation 
of computer-based systems are matters 
far too serious to leave solely in the 
hands of dp people! 

Dp people will increasingly become 
highly-trained, highly-qualified experts 
working within the boundaries of com
puter systems. There will be no short
age of challenging jobs and there seems 
to . be ample scope for rewarding 
careers without going outside the com
puter-system specialties. 

But they will have to accept that 
their world is changing. The host-sys
tem users must be the dominant sys
tem; and the managers and other spe
cialists in the host system will become 
as highly-trained and professional as 
their colleagues in the computer system, 
but with different roles to play. 

Of course there is no reason why 
managers and staff should not migrate 
between systems in the course of their 
careers; this is a maHer of ability, apti
tude, experience, training, and oppor
tunity. But the days of the dominant 
dp generalist are numbered. ?~!: 

Mr. Croisdale is a" member of the 
British Computer Society and head· 
of dp training in the United King
dom Civil Service College. Si!)ce 
1960 he has been involved in pro
gramming, system design, and 
project management for adminis
trative applications. 
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were an OEM supplier par excellence. We 
over 5,000 minicomputers. Now we're offering 

advanced operating system in the industry for the bus 
and scientific user ... "IRI 

IRIS supports time-sharing and batch jobstreamin 
concurrently. IRIS offers output spooling of the ba 

jobstream and extensive multi-terminal support, includin 
terminal-to-terminal communicatio 

Users are completely supported by a fu II Indexed Randorl) 
system and SORT package. 

Languages include Business BASIC with decimal ari 
FORTRAN '74TM a superset of ANSI FORTRAN 
COBOL-like report writer. 



ONLY ALL OF THE ABOVE 
CAN OFFER ALL OF THE BELOW: 

General Automation's new family 
of low-cost, expandable remote batch 
terminals offer more capabilities than 
any competitive systems produced by 
any terminal or minicomputer 
manufacturer anywhere. 

Here's what we mean by 
capabilities: 

Talk to any computer. 
. Our software emulator packages 

make our terminals multi-lingual. 
, They can talk to IBM 360/370 HASP 

or 2780 work stations. They'll also 
emulate a Control Data User Terminal. 
Or a UNIVAC 1004 system. 

Data spooling included. 
Our disk-based emulator packages 

have data spooling. Which saves you 
transmission time. Which saves you 
money. 

More operating systems. 
Most RBTs have one or two 

operating systems. Ours have three. 

Including Free Standing (FSOS), Disk
Based (DBOS) and Real Time (RTOS) 
operating systems. 

Name your configuration. 
We can provide any hardware 

configuration, including any kind of 
peripheral equipment you could ask 
for. Our RBT family consists of three 
basic communications systems (base 
prices range from $19,500 to $30,000): 

RBT-1 is an intelligent batch 
communications terminal used for 
entering, transmitting arid receiving 
data between a remote location and a 
central computer. 

RBT-2 combines communications 
terminal capabilities with a batch
oriented satellite data processing 
system. 

RBT-3 is a complete communica
tions system plus multi-programming
oriented stand-alone data processing 
system offering concurrent batch and 
real-time operations. 

Communicate with an expert. 
General Automation didn't get 

into the communications business 
yesterday. We are already the major 

. supplier of minicomputer systems for 
front end processors, distributed data 
systems,Telex message switching 
systems and P ABX control systems for 
the world's largest international com
munications companies. We're also the 
number one solver of tough commun
ications problems in more than a dozen 
different industries. 

We provide virtually everything 
you need to build or expand a data 
communications system. We can show 
you the best ways to get the most out 
of your communications dollar. 

Give us a call at (714) 778-4800. 
Or write to one of the addresses below. 

. COMMUNICATIONS SYSTEMS BY 
GENERAL AUTOMATION 

HOME OFFICE: 1055 South East Street, p.o. Box 4883, Anaheim, California 92803. Telephone (714) 778-4800. 
EUROPE: General Automation, S.A., 24 rue du Sergent Bauchat, 75012 Paris, France. Telephone (1) 346/7973. CANADA: G.A. Computer Ltd., Ontario. 
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What's new In printers! AskCentronlcs. 

Just because you need 
a faster printer doesn't 
mean you have to leave 
thefamil~ 

Our speeds are way up. But our prices aren't. 
And when you select products from the Centronics 
family, you get the extra advantages of proven 
reliability, printer compatibility, and 
commonality of parts. 

Our new Model 104 printer delivers 200 lines 
per minute. Which is more full 132-column lines 
per minute for the money than any other printer 
in our family. 

The low price includes a quiet, fully-enclosed 
design. Clean, consistent high quality printing. 
A choice of over 20 foreign language character sets. 
Special character sets. Boldface characters on com
mand. Automatic on-off motor control. Exclusiye 
off-lfue self-test switch. LSI electronics. Optional 
upper/lower case printing. And much, much more. 
All this - plus the best warranty in the business. 

For reliability proven in tens of thousands of instal
lations, and for optimum price/performance, look 
to ,Centronics. You'll find the biggest selection of 
printers anywhere. With a broad range of computer 
interfaces and communications adapters. Plus 
features and options available nowhere else. ' 

High-volume production assures prompt delivery. 
Service and parts always available through a net
work of field service offices. Call our nearest office 
for full information. Centronics Data Computer 
Corp., Hudson, New Hampshire 03051. 
Tel: (6031883-0111. 

Eastern Region: Burlington, Mass., (6171272-8545 
Central Region: Kettering, Ohio, (5131294-0070 
Western Region: Santa Ana, Calif., (7141979-6650 
Centronics Data Computer (Canada) Ltd.: 
Ontario, Canada, (603) 883-0111 
Centronics of Puerto Rico, Inc.: Dorado, P.R., 
(8091796-1881 
Centronics International Corp.: Brussels, Belgium 
02-762-3572 

® 

I:EnTROnll:S 
CENTRONICS/the largest and fastest-growing family of medium-speed printers 
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IBM 
and the structure 
of the industry 
Leading off this month's' column 'is some critical comment 
from Herb Grosch ... and a reply from two of his fans. 

The Sun Never Sets ... 
It was not Bob Fawcett, but you, who were "bemused" to 
print a comment about IBM'S position in Europe (May, p. 
143) without a corrective remark from Angie Pantages 
(DATAMATION'S International Editor) or Nancy Foy (DATA

MATION'S European Editor). West Germany, a much larger 
market than U.K., is 70% IBM; France, a slightly larger 
one, 65%; Italy, Switzerland, the Scandinavian and Low 
Countries all run over 60%. The little pocket of British 
resistance, largely due to direct government intervention on 
behalf of poor, dumb IeL, is pretty unimportant in the total 
European context. Japan, at 40%, and the U.S. Federal 
Government, at 25 %, count for more worldwide. 

-Herb Grosch 
We would have said it Herb, but we knew you'd do it for us. 

Love, Angie and Nancy 
Dr. H.R.J. Grosch is the executive director of Computerworld. 

IBM-Your Financial Partner 
As a general partner of a venture capital company which 
has specialized in investing in small computer related com
panies, I would like to add a viewpoint regarding IBM'S 

domination and possible remedial action. 
Our smallest investment in the computer industry is now 

operating at approximately $20,000 ,of revenue per month 
and our largest had sales of over $6 million, with six other 
'investments in between. From a smaller company point of 
view, two of IBM'S policies are most predatory and trouble
some: 

1. The technical changes made by IBM to exclude com
petitive peripheral equipment is a continuing problem. For 
example, moving controllers inside the mainframe to pre
vent access by other peripheral manufacturers or changing 
communications routines to· specialized, nonstandard codes. 
IBM alleges it has technical reasons for wanting to use some 
nonstandard form of communications; we believe the intent 
is otherwise. 

2. The market power of the short-term, easily cancelled 
equipment lease which IBM offers is another extremely 
dangerous weapon in its arsenal. Small computer companies 
such as ours, which are less strong financially, are forced to 
seek long-term, noncancellable leases to obtain third party 
financing. IBM operates as its own bank within a company, 
much like a Japanese zaibatsu where money is lent freely on 
a long-term basis at low interest rates without fear of the 
loan being called. This "bank within IBM" is the most 
fearsome economic weapon of all. IBM has $4 billion dedi
cated to serving IBM'S needs exclusively and this financial 
stren'gth allows short-term, attractive leases to be offered to 
potential customers, and IBM has the time and cash flow to 
wait for the lease revenues to build up. 
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Both of these problems are well understood, but a crea
tive remedial course of action could restore free competition 
within the data processing industry. 

First, IBM should stop the capricious changing to non
standard communications codes. It should be enjoined from 
throwing curve balls and road blocks in the way of other 
peripheral equipment suppliers. Second, it should be re
quired to set up a separate Computer Equipment Accep
tance Corporation which would finance competitive equip
ment as well as IBM equipment on similar terms. This 
corporation would be ordered by the consent decree to offer 
financial terms to companies other than IBM, thereby .help
ing the entire computer peripherals industry' grow and be 
more competitive. It would probably take $1 billion of IBM'S 

money to set up this acceptance corporation and the rest of 
the money could be obtained from bank financing on con
ventional leverage ratios of three to one. The IBM share
holders would receive a pro rata share of the stock of this 
acceptance corporation. The key element is that there would 
be a requirement to finance competitors on a similar ratio of 
short-term versus long-term leases. This would allow com
petitors of IBM to compete on an equal basis. 

-John T. Neises 
Mr. Neises is associated with The Charles River Partnership in Cam
bridge, Mass. 

A Small User Speaks Up 
What has the past unbundling and the future restructuring 
of IBM done for the small computer user? 

I am not too concerned about the government and/ or the 
large corporations with their staffs of experts, analysts, 
programmers and multicomputers. I, being one' of them, am 
mainly concerned with the small single computer opera
tions (of which they are many) where the dp manager is 
also the system analyst and programmer, and cannot afford 
to carry additional manpower. 

Already, unbundling has increased the cost of his com
puter operation and will further increase this cost by re
structuring the industry. I presently don't care what hard
ware is superior. 

All I want is complete support and competent help from 
my supplier to cover my equipment, software support and 
service maintenance at the lowest possible price to me. 

This has not in the past and will not in the future happen 
by restructuring IBM which will have them charge me for 
each service rendered. 

I think the small and medium size businesses are the' 
backbone of our business community, but unfortunately 
have no one presenting their position, both among the so
called experts and in government. 

-Abe Greenberg 
Mr. Greenberg is the dp manager of the Flagstaff Liquor Co. in Perth 
Amboy, N.J. 
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Silent 700 ASR Data Terminals 
eliminate paper tape problems 

with magnetic tape convenience and 
real cost-saving features ... at an affordable $2750 
Reduce operating cost 
Silent 700* ASR Electronic Data 
Terminals are designed to reduce 
operating costs. Compared to paper 
tape, the magnetic tape cassettes 
used in Silent 700 ASR data terminals 
are faster, easier to handle, easier to 
edit, and easier to file. 

They enable you ~o reduce training 
time and streamline operating proce
dures with complete off-line block and 
character data editing. 

In cost-sensitive timesharing appli
cations, Silent 700 ASR terminals cut 
computer connect time with simultane
ous on-line data transmission and off
line data preparation. And, they reduce 
line charges with transmission speeds 
of 10, 15, 30, and optionally 120 
characters per second. 

Reduce expansion cost 
Additionally, Silent 700 ASR terminals 
can reduce your system expansion 
costs. Their modular design allows 
you to enhance terminal performance 
as system requirements grow. 

Many options are available for this 
purpose: .. such as built-in acoustic 
couplers and modems, 1200 Baud 
transmission, automatic answer and 
answer-back memory and automatic 
search of cassette control functions. 

Reduce downtime 
Silent 700 ASR data terminals are so 
reliable that you can virtually eliminate 
over-time work requirements caused 
by terminal downtime. How? The key 
factors are solid-state reliability 
backed by electronic integrated 

circuits, quiet electronic.printhead, and 
accurate digital grade magnetic tape 
cassettes. 

So, if you're concerned with 
improving the data handling opera
tions of your firm ... regardless of 
whether they involve point-to-point 
communications networks, data entry, 
or timesharing ... TI can offer an 
affordable answer. 

For more information on how the 
Silent 700 ASR terminals can reduce 
you r operating costs, call the nearest 
sales office listed below. Or, write 
Texas Instruments Incorporated, P.O. 
Box 1444, MIS 784, Houston, 

Texas 77001. ~ 
Or, call Terminal Vr 
Marketing at (713) 
494-5115, Ext. 2126. 

Improving man's effectiveness through electronics 
Arlington, Va. (703) 527·2800 • Atlanta, Ga. (404) 458·7791 • Boston, Mass. (617) 890-7400 • Chicago, III. (312) 671·0300 • Clark, N.J. (201) 574·9800 • Cleveland, Oh. (216) 464·2990 • Dallas, Tx. (214) 238·5318 • Dayton, 
Oh. (513) 253·6128 • Denver, Co. (303) 751·1780 • Detroit, Mich. (313) 353-0830 • Houston, Tx. (713) 494·5115 • Minneapolis, Minn. (612) 835·5711'· Orange, Ca. (714) 547·9221 • Orlando, Fla. (305) 644·3535 • San 
Francisco, Ca. (415) 392·0229 • Sunnyvale, Ca. (408) 732·1840 • Amstelveen, Holland 020·456256 • Bedford, England 58701 • Beirut, lebanon 452010 • Cheshire, England 061 442·8448 • Copenhagen, Denmark (01) 
917400 • Croydon, England 01·686·0061 • Essen, Germany 02141120916 • Frankfurt, Germany 0611/39 9061 • Freising, Germany 081611801 • Milano, Italy 683034 & 6899215 • Nice, France 310364 • Ontario, Canada (313) 
353-0830· Quebec, Canada (313) 353-0830· Paris, France (I) 630·2343 • Slough, England 33411 • Stockholm, Sweden 62 71 59/62 71 65 • Sydney, S. Australia 831·2555· Tokyo, Japan 402·6181 

TEXAS INSTRUMENTS 
·Trademark of Texas Instruments INCORPORATED 
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news in perspective 

Antitrust 

Paradoxes Emerge 
as the Trial Starts 
Many Justice Dept. Lawyers are First Timers in Court 

Officially the U. S. Justice Dept.'s anti
trust trial against IBM has begun, but 
unofficially the question is whether the 
contest is for real. 

On the opening day of the trial on 
May 19, the lead attorney for the Justice 
Dept.-which has shown evidence of 
being swamped by the magnitude of the 
case-felt obliged to note that some of 
the department's staff is "relatively 
young and inexperienced" and "appear
ing in this court for the first time." 

Previously, the Justice Dept. had been 
granted two delays in the start of the 
case and had been seeking another, cit
ing a monumental snafu with the han
dling of the massive documentation in 
the case. Yet in this context of being 
unable to cope effectively with the larg
est antitrust trial in history, assistant 
Atty. Gen. Thomas Kauper would go to 
the U.S. Senate three weeks after the 
trial began to be recorded against a bill 
that would beef up the Justice Dept.'s 
antitrust effort by increasing funds 
available to the antitrust division from 
its present $18 million a year to $45 mil
lion in 1978. 

There were other paradoxes: 
• There has been no agreement on 

the specific issues that should be sub
mitted to Judge David N. Edelstein, 
chief judge of the Southern Federal Dis
trict Court of New York. Judge Edel
stein is presiding over the non-jury trial. 

into the record-a measure that, if con
tinued, could bog the case down indefi
nitely. 

Issue of "misconduct" 
Moreover, as the trial began, the se

verely strained relationship between the 
opposing attorneys-both IBM and the 
Justice Dept. have accused the other 
side of "professional misconduct" -bub
bled up to the surface and the pressure 
on the attorneys was intensified when 
the judge severely rebuked both teams 
of attorneys during their opening state
ments. 

IBM is represented by its house coun
sel and vice president Nicholas deB. 
Katzenbach who was U.S. attorney gen
eral when the Justice Dept. instituted 

The Justice Dept.'s legal team is led 
by two career Antitrust Div. attorneys, 
Raymond M. Carlson and Joseph H. 
Widmar. 

Omission noted 
The first days of the trial were 

marked by an interesting omission when 
Dr. J. Presper Eckert, a Univac vice 
president, took the stand. As one of the 
co-developers of the famous ENIAC com
puter, Eckert is one of the established 
pioneers of the computer industry. 

The ENIAC patents were a key issue 
in a federa:l court decision in' 1973 in 
which both IBM and ·Univac were found 
to have entered into a secret "techno
logical merger" after the 1956 consent 
decree was signed by IBM and the Justice 
Dept. (January 1974, p. 78). 

The court decision, which directly in
volved Honeywell and Univac, was 
made by Judge Earl Larson of MiRneso
ta, who issued a 300-page document in 
the case. Among other damning state
ments against IBM, Judge Larson re
ferred to IBM as "the monopolist" of the 
industry and stated: "IBM was then, and 
should be now, apprehensive about IBM 

lawsuits." 
However, the Justice Dept. did not 

pursue the issues uncovered in the Uni
vac-Honeywell suit while Eckert was on 
the stand. During the trial of the Uni
vac-Honeywell case, it was revealed that 
the Justice Dept. had· approved the 
"technological merger" between IBM 

and Univac and, according to Judge 
Larson, the Justice Dept. treated the 
whole matter as "confidential." The 

• IBM was seeking a partial summary 
judgment on the issue of bundling, cit
ingnolessanauthorUythantheJustice ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~A-ng-e~~-e~p~a~~-ag-e-s~~-
Dept.'s solicitor general Robert H. Bork, the antitrust investigation against IBM. feeling now is that, if the Justice Dept. 
who, before he joined the Justice Dept., The computer company is being repre- were to introduce the issue in the case, 
wrote in Fortune magazine that "The sented in the courtroom by the new the department itself could be criticized 
government's suit (against IBM) stands York law firm of Cravath, Swaine and for being involved in the affair. At any 
revealed as an attack on outstanding Moore. Cravath's lead trial attorney is rate, Judge Larson's decision has been 
commercial success ... ." Thomas D. Barr, who has received his ignored in pretrial proceedings and, 

• The case was less than a week old baptism of fire representing IBM in pri- now that Eckert and the story of the 
when Judge Edelstein, who had been vate antitrust suits involving Greyhound ENIAC have been heard from, it appears 
attempting to accelerate the case, re- Computer and Telex .. In each of these likely that the issue will not be intro-
cessed the trial for a week to give a cases Barr has won stunning victories duced in the Justice Dept.'s case. 
speech in Portugal. Later, as the trial for IBM, although the initial Telex deci- In another development, IBM'S attor-
moved along into June, valuable time sion went against IBM. Both cases have ney Barr asked the court to "vacate" the 
was taken up by reading depositions been appealed to higher courts. press gag order that Barr had initially 
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asked for in the case. The gag order for
bids both the Justice Dept. and IBM from 
discussing any aspect of the case with 
the press. 

Barr initially pushed through the gag 
order over the reluctam'e of the Justice 
Dept.'s Carlson. Now b~rr wants it res
cinded, but Carlson has indicated that 
he wants it to remain in force, since he 
believes it serves a "useful purpose." 

, -W. David Gardner 

Telex Takes its Case 
to the Supreme Court 
In its p'etition asking the U.S. Supreme 
Couit to review the IBM-Telex case, 
Telex argues that the status of the case, 
as it now stands, permits IBM to "de
stroy" all peripheral companies, and not 
just those supplying equipment to IBM 
cpu's. 

" . . . IBM, at a wink from its chief 
executive, can make peripherals plug 
compatible with the cpu's of any other 
system," the Telex brief states. "Then, 
by the same practices by which it has 
ruined the manufacturers of peripherals 
plug compatible with its own cpu's, it 
can destroy those manufacturing all 
other peripherals and have 100% of the 
market for all." 

A Federal Appeals Court ruled earli
er this year-reversing an earlier Federal 
Court decision-that the key issue of 
market definition in the case applied 
not to peripherals compatible only with 
IBM cpu's, as had been accepted in the 
first decision, but that the applicable 
market share was all peripheral prod
ucts, including those "compatible with 
non-IBM systems." 

Thus, the Telex brief argued, if IBM'S 
actions against Telex and other IBM 
pcm's were legal, then the same actions 
are permissible against other indepen
dent plug compatible firms supplying to 
other systems and mainframe manufac
turers. 

When it wants to 
"The fact that it (IBM) has not yet 

made peripherals plug compatible with 
other cpu's is irrelevant," the Telex brief 
stated. "The same activities as will give 
IBM 100% of the market for peripherals 
plug compatible with its own cpu's will 
give it well on the way to 100% of all 
peripherals. It need only turn to them 
when it is desired to do so." 

The Telex brief, dated May 30, was 
filed after a Denver Federal Appeals 
Court reversed an earlier federal court 
decision that had favored Telex. At this 
writing, IBM had not filed its answer to 
the most recent Telex brief, but IBM was 
expected to do so this summer. 

Should the Supreme Court decide to 
review the IBM-Telex case, then the two 
firms will be in the position of appear
ing before a Court that has turned 
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sharply in favor of big business since 
former President Richard Nixon's ap
pointees have changed the philo
sophical balance of the court. The so
called "Nixon Court" has put a stop to 
the string of antitrust defeats suffered· 
by business in cases involving the U.S. 
Justice Dept. and has generally adopted 
a pro-big business stance. That, of 
course, bodes well for IBM. 

In another area, the Telex brief cri
ticized the Appeals Court argument that 
all peripheral manufacturers including 
those not currently making IBM-compa
tible equipment can easily manufacture 
IBM-compatible peripherals. The argu
ment here, based on the so-called Du
Pont cellophane decision, is essentially 
that products-whether wrapping ma
terials or computer peripherals-are 
"reasonably interchangeable." 

No multiplicity 
But the Telex brief stressed that the 

DuPont case applied to consumers and 
buyers who had a variety of wrapping 
materials available to them, but that the 
peripherals market applied solely to 
manufacturers who ostensibly would 
have an easy time interfacing peripher
als to various manufacturers' main
frames. The Telex brief pointed out that 
the consumer, or computer user, does 
not have a multiplicity of peripherals 
available to him, although it is techno
logically possible for a manufacturer to 
produce them. 

, Technology 

"The testing question," said the Telex 
brief, "is whether the users of cpu's 
made by IBM-who constitute 65% of all 
users of computers-can use peripherals 
that are not compatible with their cpu's. 
The answer is obvious. They cannot. 
Those products are as useless to their 
needs as if they were a volume of Sap
pho's poetry. To the consumer there is 
no interchangeability at all. It is of no 
interest to the user of an IBM cpu that 
Telex could, if it wishes, make peripher
als compatible with a Univac computer. 
A user of an IBM computer does not 
have a Univac computer." 

In another argument, the Telex attor
neys, Floyd L. Walker of Tulsa and 
Moses Lasky of San Francisco, observed 
that IBM claimed it expected to make at 
least a 20% profit on the 2319A disc 
drive, which, since the peripheral was 
essentially a price cut of existing equip
ment, meant that "IBM had been making 
the monopolist's profit of 130% before 
peripheral competition became serious." 

The Telex brief also stressed that the 
Appeals Court decision should be re
viewed because it went counter to a 
"landmark" decision on monopoliza
tion-Judge Learned Hand's famous 
opinion in the Alcoa case: "A major rea
son why the writ should be granted is 
that ... (the Appeals Court decision) 
. . . is in conflict with Judge Hand's 
opinion. It doubts it, emasculates it, and 
quite reverses the direction of the law 
on the subject." -W.D.G. 

Seymour Cray's Cray-I Super Computer: 
Almost Five Times Faster than a 7600 
The designer of the Control Data 6600 
and 7600 computers, who later left to 
form his own company, says his first 
super-scale computer will be ready for 
delivery at the end of this year. Seymour 
R. Cray, granting one of his rare inter
views in rural Chippewa Falls, Wisc., 
says the Cray-I, a 64-bit vector machine 
designed for such applications as hydro
dynamic and weather simulations, will 
run four to five times faster than a 7600. 

Cray, who joined CDC a few weeks 
after that company's formation in 1957, 
established Cray Research, Inc. in 1972. 
That was a period, he said, when Con
trol Data was "shifting gears," when the 
construction and delivery of large com
puters gave way to its becoming a ser
vice company. "It was a real opportu
nity for me to go off and do my own 
thing," he explained. "I'd certainly been 
doing it anyway." 

Ten years earlier, he had left the Min
neapolis-St. Paul area and moved the 
100 miles back to his home town of 
Chippewa Falls, population 12,000. 
There he built his home on 40 acres of 
wooded land, then built the CDC lab on 
an adjoining 40 acres. At that facility, 

Cray was joined by 35 others from the 
corporate plant who developed and 
built seven of the 6600s, then went on 
to design and build eleven 7600s. Cray 
Research, an 8,000 sq. ft. laboratory, is 
on the other side of his home. CDC re
cently vacated its 30,000 sq. ft. plant 
which now is occupied by Thorpe Fi
nance, an ITT subsidiary. The home and 
two plants are accessible by a narrow 
quarter-mile country road called Data 
Drive. 

CDC alumni 
The 32-person company is staffed by 

many of the engineers who worked with 
Crayon the CDC machines and its origi
nal financing was provided by investors 
with ties to CDC, including CDC itself. 
Frank Mullaney, a founder of Control 

. Data and a vice president of that com
pany until he left in 1965, is chairman 
of Cray Research. Cray is the president. 
In three rounds of financing, the com
pany has raised about $7.5 million 
which turns out to be the price it is ask
ing for a million word model of the 
Cray-I. 

In a recent talk to an overflow audi-

71 



news in perspective 
ence at a computer colloquium at Stan
ford Univ. in Palo Alto, Cray noted that 
the original 6600 was priced at $7.5 mil
lion. The follow-on 7600 also was priced 
at that figure, so he figured he would 
follow suit. He added, "I asked myself 

he said, "there has to be something 
there. And that something is the memo
ry. With a small computer, you can't 
solve some of the large scientific prob
lems that people like to solve, because 
you don't have enough memory to work 

THE CRAY-1: Super computer designer Seymour Cray with Cray-1, a 64-bit machine 
that will sell for $7.5 million with one million words of 50 nanosecond bipolar memory. 
Twelve columns hold 1,500 modules of memory and logic. Panels at right are removed 
to display how modules are arranged in two of the 12 columns. 

why would anyone want to buy a big, 
expensive computer" when there are 
minicomputers available for only a few 
thousand dollars. "If you figure out the 
cost of computation on those (minis), it 
really is very remarkable, particularly in 
the last few years." In a larger computer, 

in." Thus it's the memory that domi
nates. "The arithmetic part is not all that 
complicated." 

In contrast to CDC machines, Cray 
said he finally switched to two's comple
ment arithmetic. But he said he is still 
using octal. "I really like octal," he told 

his Stanford audience amidst much 
cheering and applause. "I understand it. 
Hexadecimal ... well, I realize it works 
but esthetically it doesn't appeal to me." 
In answer to a question, he said, "Virtu,:, 
al memory is really nice for a machine 
one level down from this .... You can't 
fake something you don't really have." 

U-Shaped 
Humming away at the Chippewa lab

oratory last month was a 500,000 word 
machine, which takes up eight square 
feet of floor space, including the area 
taken up by power supplies stored at the 
base in vinyl covered containers. It is 
shaped somewhat like a six-foot high 
letter "U." It holds 1,500 printed circuit 
modules that are housed in 12 columns, 
four for the cpu and eight for memory. 
The columns are separated by cast alu
minum that is laced with stainless steel 
plumbing that carries a freon coolant. 
The modules dissipate up to 120,000 
watts, thus requiring much cooling, per
haps three or four times more than any 
CDC computer. The opening in the "u" 
allows access to the rear of the columns. 

The computer has both scalar and 
vector processing capabilities, the latter 
providing result rates "greatly exceeding 
the result rates of conventional scalar 
processing." The design wizard, who 
says he was fortunate to have graduated 
from the Univ. of Minnesota in 1950, 
"at just the right time to be an instant 
pioneer in the computer business," ex
plained that the CDC 7600 tradition is 
still apparent in his new machine. "The 
only real changes have to do with the 
physical problem of size." He said the 
bigger the machine, the smaller it must 
be. This is to minimize the amount of 

Cray the President: Somewhat of a Change in Style 
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"I knew what I was getting into," 
says Seymour R. Cray, the 47-year
old computer genius who has gained 
as much fame for his penchant for 
seclusion as for the super computers 
he has built for Control Data Corp. 
Cray talked last June of his three
year-old company, Cray Research, 
Inc., and how it has somewhat 
changed the style he's maintained in 
the 13 years since he left Minneapo
lis to build computers in a lab in the 
woods of Chippewa Falls, Wisc. 

Cray, who for years turned down 
innumerable requests to speak to 
business and scientific groups, has 
made two speaking appearances in 
recent months. His aloofness from 
CDC'S corporate headquarters was 
legendary-chairman William Norris 
used to have to make appointments 
to see him. But now he travels twice 
a week to Minneapolis where his 
company administers its operatiqnal 
and marketing affairs in a four-room 

office a quarter mile from CDC'S 

headquarters. Recently he pur
chased a home close to where the 
company intends to build a plant in 
South St. Paul next year when the 
Cray-I goes into production. 

Charming and articulate, Cray fills 
his new role well. His conversation 
reflects the confidence and sharp 
business sense of a successful entre
preneur. His machine is his first to 
use semiconductor memory, yet the 
circuitry is 10 years old. "It's not a 
revolutionary machine in the hard
ware sense," Cray comments. "You 
don't try to do so much in one step; 
we're saving a lot of that for the next 
model." 

The machine's circuitry is made up 
of one type of 16-pin flat pack in
tegrated circuits supplied by semi
conductor makers Fairchild and Mo
torola. It reflects Cray's traditional 
approach to computer design-going 
with what is proven and "presumably 

with less risk,." says Cray. who takes 
credit for convincing CDC when it 
was being formed in 1957, "that it 
was feasible for a little company to 

(Continued bottom of page 76) 

SEYMOUR R. CRAY 
Saving a lot for the next model 
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For a low $2495, 
Digital's VT55 Graphics Terminal 

reaches new heights. 
Digital announces the VT SS 

Graphics Terminal. For use with 
anyone's computer. To handle a vari
ety of applications more productively 
through the addition of graphics capa
bility. With optional hard copy out
put. At a unit price as low as $2495. 

Use the VT SS for plotting histo
grams, waveform and peak analyses, 
data acquisition, monitoring, trend
ing, simulation, laboratory charts and 
forms, or wherever your applications 
can be improved through graphics. 

Automatic, upward line scrolling 
enables continuous data entry. 
Graphic cursors facilitate data editing 
and graph generation, with x-y plot
ting (2 values of y for each x) of two 
512-point graphs. 

Hard copy for either text or 
graphics display can be generated by 
an electrolytic copier that can be 
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integrated in the terminal. 
A full keyboard offers the com

plete ASCII character set displayable 
in as many as 24, 8O-character lines. 

Terminal-to-computer commu
nications speeds are variable up to a 
fast 960 characters per second. 

The $2495 graphics terminal 
from Digital. A new high for video 
display capability at a new low for 
graphics cost. 

Write for our new brochure. 
LDP Graphics Group MR2-4/E14, 
Digital Equipment Corporation, 200 
Forest Street, Marlboro, MA 01752. . 
(617) 481-9511, Ext. 6933. European 
headquarters: 81 route de I' Aire, 1211 
Geneva 26. Tel: 42 7950. Digital 
Equipment of Canada, Ltd. 

CIRCLE 21 ON READER CARD 

,--------------1 
LDP Graphics Group MR2-4/E14 
Digital Equipment Corporation 
200 Forest Street 
Marlboro, MA 01752 

o Please send a salesperson as 
soon as possible. 

o Please send me literature. 

Name ____________________ _ 

Title __________________ _ 

Company __________________ _ 

Address __________________ __ 

City ________________ ---'-__ _ 

State ______ Zip __ _ 

Telephone ________ _ 

L ______________ ..J 
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The generic advantages of COM are well 
known to everyone who deals with computer 
output: High-speed output; reduction of the high 
cost of paper output; faster retrieval; faster, less 
expensive distribution; reduction of filing space, etc. 

But now Bell & Howell has entered the COM 
picture, and we've added a few nuances. For ex
ample, Bell & Howell COM software and support 

functions are focused on your way of doing business, 
not ours. Our COM recorder is compatible with 
most computers now in use. It requires a minimum 
of alteration to your own programming. And job 
setup is. accomplished through the use of a single 
job control card. So human error is substantially 
reduced. 

When it comes to COM retrieval, we have an 
unusually broad range of COM compatible readers 
and reader/printers. 

Yet, for all we give you, a complete 
Bell & Howell COM system costs a lot less than 
you might think. Check us out.. Write: 
Bell & Howell COM Products Division, 
1451 Quail Street, Newport Beach, California 92660 
Or call Pat Flynn, collect, (714) 752-1940. 

BUSinESS EQUiPmEnT GROUP 

1111:1 BELL E. HOWELL 
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news in perspective 
time that a signal spends in moving 
from one part of the machine to an
other. 

The propagation time on con-ductors, 
whether strip lines on printed circuit 
boards or along twisted pairs of lines, 
is half or two-thirds the speed of light. 
On a pc board, a signal moves about 
six inches in a nanosecond, about nine 
inches along a twisted pair of lines. 
"Those times are very significant be,:, 
cause the properties and times through 
the computing elements in the printed 
circuits are of the order of 800 picose
conds. By the time you put a few of 
them together, you end up spending 
about half the time communicating over 
conductors and the other half in the ele
ments." 

Bipolar memory 
The Cray computer has a clock period 

of 12.5 nanoseconds and its 50 nanosec
ond memory is constructed of bipolar 
1024-bit chips. Up to one million 64-bit 
words are arranged in 16 banks with a 
bank cycle time of four clock periods. 
The 500,000 word machine being dem
onstrated in Chippewa has a $5.5 mil
lion price tag. A 250,000 word machine 
would cost $4.5 million. The memory 
size can be increased to one million 64-
bit words without changing either the 
number of modules or the size of the 
mainframe. 

The company will provide an operat
ing system and a FORTRAN compiler. 
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Cray the President 
build a big computer." 

When he began building the 1604, 
CDC was faced with serious cash 
shortages. As Cray tells it, "I went 
down to one of the old electronic 
distributor places in Minneapolis 
and bought some parts and started 
building the computer. I bought the 
cheapest thing you could get. The 
1604 was kind of built out of semi
conductor dropouts." But the result 
was the first solid state computer to 
hit the market (in January 1960) and 
it shot CDC'S sales volume up to the 
$25 million level. 

Time to move 
It was shortly afterward that Cray 

began to register signs of uneasiness 
with what he now calls "the large 
corporate structure problems" and 
announced to chairman William 
Norris, "I think I'm going to move 
to Wisconsin and start a little com
pany of my own." 

With early users, there would be a joint 
development of more sophisticated soft
ware. When interviewed in early June, 
Cray had not yet received -an order for 
the Cray-I but was confident that it 
would be installed somewhere next Jan. 
1. Persons close to the company in Min
neapolis were betting that would be the 
Lawrence Radiation Laboratory in Li
vermore, Calif., where the first serial 
numbers of most of CDC'S large ma
chines have been installed. Some 20 
prospects have visited the Chippewa 
laboratory to inspect the Cray-I and the 
company hopes it will sell at least 50 
during the next five years. 

Software 

It's Round T~o for 
Software Patents 
The Supreme Court has agreed to take 
a second crack at examining the issue 
of software patentability. 

It has agreed to review the case of 
software specialist Thomas R. Johnston 
whose automatic financial record keep
ing system was deemed patentable by 
the U.S. Court of Customs and Patents 
Appeals, (March, p. 18). Hearings are 
expected to start this fall. 

In its first grappling with the issue, 
late in 1972, the high court ruled that 
an algorithm for converting BCD tobi
nary developed by Bell Labs engineers 

"In just a matter of a few weeks," 
he says, Norris had convinced Cray 
to stay within the company and CDC 

moved its 6600 development pro
gram to Chippewa Falls. Two factors 
influenced Cray's move: paperwork 
and war. "I wanted to back off from 
the big company that I helpe~ 
create," Cray said. "The cleanest way 
to get out of that was not just to re
fuse to go to meetings, but to do 
something more dramatic like to 
pack up my bags. There was another 
factor, too, that caused me to do 
this. It was 1962 and the time of the 

, Cuban missile crisis. I wanted to get 
out of the Big City because I 
thought I might get my head blown 
off there, and I might possibly live 
here (in Chippewa Falls)." 

Life in the country seems to have 
been good for the tanned and 
youthful looking inventor. At the 
Chippewa plant Cray's dress is infor
mal, but modish and well-tailored. 
At his appearance at Stanford, he 
sported a bright blue-and-white 
sport coat. "He's the best dressed 

Gary Benson and Arthur Tabbot was 
not patentable on grounds it was basi
cally an idea. 

As with the Johnston case, Benson 
and Tabbot's claim for a patent had 
been upheld by the Court of Customs 
and Appeals. In both cases, initial appli
cations for patents were denied by the 
Patent Office. 

But there are differences between the 
cases, the biggest being the distinction 
between software that is a mathematical 
algorithm (Benson and Tabbot's) and 
software that is a machine process 
(Johnston's). 

In handing down the 1972 decision, 
Justice William O. Douglas left the door 
wide open for future software patent ap
plicants. "It is said that the decision (in 
the Benson/Tabbot case) precludes a 
patent for any program servicing a com
puter. We do not so hold," he stated. 

Douglas said in 1972 that Supreme 
Court precedents require a patentable 
process to be "either tied to a particular 
machine or apparatus" or to be based 
on an operation which changes "articles 
or materials to a 'different state or 
thing.'" 

"New machine" 
The Court of Customs and Patents 

Appeals has taken the position that 
when an application program is com
bined with a general purpose computer, 
the computer becomes a special purpose 
computer and a "new machine." It de
cided Johnston's system fit this descrip
tion. If the high court agrees on this 
point Johnston could fare better than 
Benson and Tabbot. 

man in the company," says market
ing vice president George Hansen. 

During the development of the 
Cray-l, Cray's daily routine was to 
come to the plant around 11 :30 in 
the morning, lunch with his asso
ciates, hold engineering conferences 
and leave at 4 p.m.-then to return 
after dinner and work in solitude late 
into the night. "That has changed, 
now that we are telling the world of 
the Cray-l," says an associate: "But 
we expect that once the machine is 
on its way, he'll be returning to the 
old routine, thinking about the 
Cray-2." _ 

Cray says computer technology is 
to the point where people are begin
ning to consider three-dimensional 
simulations of physical events. To do 
that properly, however, would re
quire a factor of 10 or 100 increase 
in computing power. That still leaves 
him room for new challenges. Cray 
says he could see himself in four or 
five years taking steps to produce an
other machine that's four to five 
times faster than his Cray-l. :Ii: 
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Randal Data Systems-

We Make it Easy for You 
1'0 Make Your Business Better. 

luly, 1975 

WANT TO IMPROVE YOUR BUSINESS OPERATION BY MOVING UP 
TO OAT A PROCESSING? 
Now you can afford to get serious about it, because we'll sell you our new 
LlNK-100 minicomputer system for a mere $12,000. Or we'll lease you one for only 
$334/month, including full maintenance. Complete with software. Backed up 
by our experience in supplying minicomputer systems and application software to 
business. 

LlNK-100 makes it easy (remember the $12,000 price tag) for the small businessman 
to automate his payroll, accounts receivable, accounts payable, billing, inventory 
control, general ledger and other accounting functions. And it's not a "dead-end" 
system. As your business grows, LlNK-100 is fully expandable, and is program
compatible with any of the other business minicomputer systems in the RDS 
family. 

LlNK-100 comes with a powerful 32K character processor, a data input/display 
terminal, a dual floppy disk drive with 1.2 million character capacity, and the Randal 
Timesharing Operating System. Available options include additional dual floppy 
disk drives, a 2780 communications package; a choice of line printers, and expanded 
core to 64K characters. 
Call us collect, or write, and we'll link you up to one of our Distributors who 
can show you why LlNK-100 is the easy way ($12,000, remember?) for you to.make 
your business better. 
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news in perspective 
In asking the Supreme Court to re

view the Johnston case, the solicitor 
general, representing the Patent Office, 
took an opposite stand. He claimed the 
Johnston system is neither apparatus 
nor machine, but an idea which is not 
patentable. 

In agreement with the solicitor gener
al is the Computer & Business Equip
ment Manufacturers Assn. (eBEMA) 

which was permitted to file a friend of 
the court statement in opposition to the 
patent. In it, eBEMA said the outcome 
of the case will "inevitably affect the 
future growth and development of the 
data processing industry in the U.S. and 
will have a corresponding or greater im
pact on the vast segments of our society 
which use and receive the benefits of 
technological advances in the industry." 

The solicitor general used similar lan
guage. In a brief requesting the Su
preme Court review, he claimed that the 
decision of the Court of Customs and 
Patents Appeals would "because of its 
immediate impact on computer pro
gramming . . . have a serious adverse 
effect on the computer industry and 
thus on the economy at large." The brief 
also said the lower court's decision's im
plications could have a serious adverse 
effect on competition in the use of busi
ness and other ideas. 

An improvement only 
The solicitor general contends in his 

Finance 

brief that Johnston's "idea" of having 
banks provide an additional bookkeep
ing service by programming their com
puters to sort check and deposit data in 
accordance to a category code was "in 
any event no more than an obvious im
provement over prior art." 

Using Johnston's system, a bank can 
use its own digital computers to provide 
regular detailed accounting information 
to customers on items such as rent, fuel, 
debit, and credit dividends. Machine 
readable records of each bank transac
tion are generated directly on the check 
or deposit ticket incorporating the cus
tomer's account number, amount and 
type of transaction. A set of code char
acters that identify the bookkeeping 
classification of each transaction, called 
"category numbers" are entered by the 
customer on each check or deposit slip 
as it is prepared. When the deposit is 
made or the check clears in the custom
er's bank, the machine-readable trans
action records (the category numbers 
entered by the customer) are read by a 
document reader device and stored in 
a transaction file. In addition to that file, 
a master recordkeeping file stores all 
records required for each customer in 
accordance with his own chart of ac
counts. That chart is designed as he has 
specified and constructed to operate 
with the control system in processing 
transactions. The control system directs 
the generation of output reports. 

Leasing: A Phenomenon That Drains 
the Balance Sheets of All But IBM 
In the following multiple choice exercise 
for computer users, one answer is cor
rect. 

Computer users lease equipment be
cause: 
1. Almost everybody else does. 
2. Their IBM (or other manufacturer) 

salesman tells them to. 
3. They hope to save money. 
4. They worry computer technology 

will change quickly, leaving them 
with antiquated equipment. 

5. All of the above. 
The correct answer is number 5 and 

while the exercise is presented here in 
a light vein, the whole issue of computer 
leasing, however, has been receiving new 
and serious attention in recent months 
for a variety of reasons. The prime rea
son is that the issue has been raised in 
the U.S. Justice Dept.'s antitrust case 
against IBM and, indeed, in the govern
ment's opening statement in the case, its 
attorneys hammered away at the in
dustry's . leasing environment, which 
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they maintain has helped IBM dominate 
the business. In addition, because of the 
current'deep recession, computer users 
have been casting more scrutiny on the 
manner in which they finance their elec
tronic data processing equipment. 

It is a complicated subject. In many 
ways, it is the murkiest territory in the 
dark continent of computer procure
ment. 

One consulting firm, International 
Resource Development (IRD) Inc. of 
New Canaan, Conn., has pulled to
gether IBM stated accounts and other 
documents and from them has recon
structed a "fictitious IBM Leasing Com
pany." In its exercise, IRD breaks the 
computer colossus into three segments
an IBM Leasing Co., an IBM Manufac
turing and Sales Co., and an. IBM Fi
nance CO. 

IRD assumes that if the IBM Leasing 
Co. acquired equipment from IBM at full 
cost prices, then the computer firm 
would be receiving about $4.8 billion in 

revenues from leased equipment this 
year. To illustrate just how big that is, 
it can be noted that this figure is more 
than triple the entire annual revenues 

. of the next largest computer firm (Uni
vac). 

"The leasing of IBM equipment over 
five years is almost pure profit," the re
port states. "The point is that any new 
product introductions which disturb the 
leasability of the more-than-five-year
old equipment will have a severe impact 
on the profitability of the leasing opera
tion." 

At 30% of list 
IRD said that it believes IBM transfers 

its new equipment into its lease invento
ry at about 25 to 30% of the equipments' 
list selling price. Thus, if IBM transferred 
the equipment at the same rate or at a 
rate lower than full cost prices, then 
IRD'S fictitious IBM Leasing Co. would 
be even more profitable. "Either way," 
the report states, "the company is using 
a considerable proportion of its re
sources to create future increased earn
ing power." 

Kenneth G. Bosomworth, IRD presi
dent, believes clearly that companies 
which lease most of their old equipment 
have a built-in interest in keeping their 
old equipment out on lease generating 
revenue. "Leasing, in a situation in 
which one company has effective mar
ket control, results in a climate that is 
not conducive to competition," says Bo
somworth. 

While Bosomworth didn't say so, 
there are those who believe that the 
delay of IBM'S new system-the so-called 
FS (Future System)-had much to do 
with IBM keeping its older equipment out 
on lease. There is little competitive 
threat to IBM these days in op systems, 
the argument goes, so why should the 
firm introduce new equipment that 
would impact its existing lease base? 

The IRD report, which was prepared 
under the direction of Richard S. Car
michael, IRD executive vice president, 
notes that IBM has been able to control 
product residuals by introducing new 
products more or less when it wants to 
without much regard for the general 
happenings of the office equipment 
marketplace. 

"The example of IBM is particularly 
interesting for two reasons," the report 
states. "First, the company is established 
in markets (office products and data 
processing) in which technology has 
moved relatively slowly over seventy of 
the past ninety years but very fast over 
the past twenty years. Thus, the chal
lenge for IBM has been to retain market 
control and residual control in an in
creasingly difficult environment. 

"Secondly, the company's size and 
growth rate, coupled with its startling 
profitability, serve as an interesting foil 
to others such as General Electric, ReA 
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~aybeyourcoD1putercould 
help find a way to get . 

D1anageD1ent off your back. 
Some even may be your closest [1~i~~;II'~~]I'~ It's not that they are ogres. 
friends. But when they ask for one
time reports, management sum
maries, EEO and other government 

reports, they expect them in a few 
days. And close friends or not, 
they'll be on your back. Which 
means a good retrieval/reporting 

system is needed. But which one? 
That's where your computer can 

help. Feed it all the facts about 
The Data Analyzer and any other 

~====:-J retrieval/reporting system and ask 
it to select the best one. Don't be surprised when it says The Data Analyzer. 

The Data Analyzer produces reports quickly and in any format-results you'd 
never expect from a repurting system. But that's a snap for The Data Analyzer (as a 
matter of fact, your friends in management can code quite a few requests themselves). 
What makes it even more appealing is its incredible flexibility. You can bend it, 
expand it, reshape it, to do things such as SMF analysis, debugging, conversion 
testing and prototype reports for systems in development. 

So to make your life a little easier, send in this coupon or call-and maybe 
management will get off your back and on your side. 

The Data Analyzer. 
The retrieval/reporting system· 

computers would prefer. 
,---------------------------, 
I A few facts you and your computer might find interesting Program Prod~cts Inc. I 

• 95 Chestnut RIdge Road 
about the Sleadtng systems. Dalla M '.IV E~sy. I' ST Montvale, New Jersey 07645 
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I Graphs and Statistics ", ", NAME I 
Complete data analysis (subscripting etc.) ", COMPUTER _______ _ 
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'news in perspective 
or Singer, which have recognized the 
available opportunities but have not 
succeeded in grasping them." 

IRD and Bosomworth raise the anti
trust questions that can be inherent in 
a market situation in which IBM, as the 
dominant manufacturer/lessor, main
tains firm control. They make it clear, 
however, that they do not charge IBM 
with any illegality in its leasing prac
tices. The IRD report notes: "It is by no 
means clear that mere exercise of mar
ket control in an ethical and competitive 
manner is illegal according to the way 
in which the antitrust laws are written, 
and the Justice Department has not 
found it easy to make a solid case 
against IBM." 

Manage a weak market 
In the government-IBM antitrust suit, 

the Justice Dept. discusses the idea that 
IBM assumes the risk of technological 
obsolescence of its equipment by leasing 
the equipment to users typically via the 
risk lease vehicle. Theoretically, the risk 
of technological obsolescence is avoided 
by the user because he is merely leasing 
the equipment. The user simply turns 
in his old equipment when the new 
equipment is announced and he does 
not have to worry about disposing of the 
old equipment. An advantage that ac
crues to IBM in this situation is that it 
is able to manage a weak computer mar
ket. 

The Justice Dept., however, argues 
that there is no risk of technological ob
solescence assumed' on the part of IBM 
since the firm, in the words of one of 
its top executives, controls the" ... tim
ing of new technological insertion ... " 

There is a vicious circle here. The 
government argues that IBM has tradi
tionally had little pressure to introduce 
new equipment due to competitive fac
tors because of the firm's hold over its 
leasing and software bundle. 

- For its part, IBM observes that the 
leasing environment has been declining 
in recent years. In the firm's pretrial 
brief on the government case, IBM 
states: "Short-term leases were of par
ticular importance in persuading early 
customers in the 1950s and 1960s to try 
the edp solution ... With the develop
ment of the industry, edp users have 
been willing to assume a greater propor
tion of risk, and as a result have ac
quired more and more edp equipment 
on longer-term leases or by purchase. 
For example, over 40% of IBM 370 series 
cpu's installed to date have been pur
chased ... " (Neither IBM nor the Jus
tice Dept. can comment on the subject 
directly to the press, because of a press 
gag order initiated by IBM that muzzles' 
both parties from discussing issues 
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taken up in the government case.) 
In its brief, IBM also notes that "most 

manufacturers" have demonstrated a 
willingness to lease computer. equip
ment "as an alternative to purchase." In 
discussing "leasing as an alternative 
method of acquiring edp equipment," 
IBM said: "The customer's ability to re
turn computer equipment on short no
tice has relieved the customer of much 
of the financial risk that the equipment 
(a) will not work, (b) will not save the 
customer any money even if it does 
work, and (c) will become techno
logically obsolete in a short period of 
time." 

(The 1956 consent decree between the 
Justice Dept. and IBM required IBM to 

KENNETH G. BOSOMWORTH 
, Formulas that built leasing 
companies won't work anymore 

offer its products for sale for the first 
time.) 

IRD'S Bosomworth feels leasing 
equipment makes great sense for many 
computer users, although he feels, too, 
that it is to IBM'S advantage to have users 
rent or lease equipment from the firm 
and that IBM has always encouraged 
this. "It suits the inherent business mode 
of most users to lease or rent," says Bo
somworth. "Users want to know they 
can throw the equipment out in 30 or 
90 days if they want to." 

As another reason for leasing, Bosom
worth cited changing business condi
tions-conditions that can dictate to a 
user the increase or decrease of his data 
processing capability. Leasing can often 
give users flexibility in changing and 
mixing their dp equipment without 
heavy financial penalty. In addition, Bo
somworth notes that many firms simply 
like the idea that they can leas·e the 
computing equipment and pay for it 
month by month and thus put their cap-

ital to work at once in more immedi
ately productive areas in the firm. 

The 155 and 165 
There are also indications that the 

computer user can be frightened into 
leasing. Computer leasing is riskless. 
But computer purchasing is fraught with 
danger-danger that the computer man
ufacturer may obsolete his equipment 
overnight. 

An interesting example here is the 
case of IBM'S introduction of its 370 fam
ily. When the new family-the 370/155 
and 165-was announced in June of 
1970, many users, thinking the new fam
ily of computers would be offered by 
IBM for many years, like the firm's pre
vious computer families, rushed to pur
chase the new machines. But the users 
were generally stunned when they 
learned that IBM planned to obsolete the 
155 and 165 just two years later with 
the 158 and 168. 

The message, which was a tough one 
for many users who had purchased 155s 
or 165s, was loud and clear: If you want 
protection from product obsolescence, 
lease; don't purchase. 

Furthermore, purchasers of 155s and 
165s were upset further when they 
learned of testimony given by IBM'S 
chairman Frank T. Cary, Jr., during the 
TeleX-IBM trial to the effect that IBM 
knew it was going to obsolete the 155 
at the time the 155 was announced and, 
indeed, the firm was hard at work on 
the replacement equipment. But, in ac
cordance with the practice of IBM and 
most other computer manufacturers, 
users were not so informed when the 
370 family was announced. Also, Cary 
testified that the 155 dynamic address 
translator (DAT box) which upgraded a 
155 to a 158 with virtual storage cost 
just $8,696 for IBM to produce while it 
sold for $200,000 to users. Cary indicat
ed there were additional costs charged 
against the DAT box, but is safe to say 
that its markup was enormous. 

In any event, leasing and the firm's 
enormous rolling lease base that dates 
back to IBM tabulating days, has been 
the financial foundation that has helped 
IBM achieve and maintain its dominant 
position in the computer industry. Fur
thermore, IBM'S accounting methods 
have been extremely conservative with 
one result being that the firm has a huge 
cash surplus. The firm, for instance, has 
liquid assets that are enough to cover 
its long-term debt several times over. 

While other firms often capitalize 
costs over a period of years, IBM charges 
off virtually everything of significance 
as it goes along. As for its dp equip
ment, IBM generally depreciates this 
over three to five years while its compet
itors tend to depreciate their equipment 
over longer periods. The leasing com
panies-when they were a force to con
tend with in the marketplace in' the late 
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the SEL 32 
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Remember Data General's claim that other compa
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and Eclipse. Why was the SEL 32 omitted? Truth is, the 
SEL 32 has better specs and lower prices than any of 
them. For example, the SEL 32 has a throughput rate of 
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SEL 32, call us or use the coupon. Our lips aren't sealed. Systems 

Engineering Laboratories, 6901 West Sunrise Boulevard, Fort 
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Avenue Albert ler, 92 Rueil-Malmaison, France. Telephone 
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news in perspective 
1960s-often depreciated their equip
ment over eight or ten years. 

The result of all this is that many of 
IBM'S competitors who employed liberal 
or even "creative" acounting practices, 
were and are in worse financial shape 
than they appear on their accounting 
statements while IBM is in better shape 
than it appears on its accounting state
ments. 

"There are," says the IRD report, 
"some indications that IBM may be in
herently very much more profitable 
even than it would appear from the 
earnings statements. It would seem that, 
over the past four years, IBM has been 
manufacturing an average of about $10 
billion worth of equipment per year (at 
full selling prices) which it has been 
slipping into inventory at its manufac
turing cost (which, incidentally, is per
fectly legal and conservative accounting 
practice). This makes present earnings 
look lower than they otherwise would 
be, but is reflected in higher earnings 
in future years, as the lease inventory 
continues to generate earnings." 

The multiplier 
Bosomworth makes an observation 

that others have made before him-by 

lowering the lease-to-purchase multipli
er on its equipment, IBM can make life 
difficult for the competition, specifically 
leasing companies. After IBM identified 
leasing companies as its chief competi
tion, IBM lowered its lease-to-purchase 
multiplier in such a manner that it be
came unattractive for leasing firms to 
purchase equipment from IBM. 

The leasing companies ran into other 
problems, not the least of which were 
the decisions of the Accounting Princi-

. pIes Board that required a general tight
ening up and elimination of abuses of 
accounting practices. Many of the older 
accounting practices tended to deceive 
stockholders in leasing companies to be
lieve the leasing companies were per
forming better than they actually were. • 

The Accounting Principles Board was 
the predecessor of the current voice of 
the accounting profession, the Financial 
Accounting Standards Board. While the 
accounting profession boards operate 
independently of individual firms, they 
tend to reflect the philosophies and de
sires of the larger companies in the 
country, which means they are more 
likely to agree with IBM than leasing 
companies. .. 

At any rate, computer leasing compa-

Data Tablets, Digitizers: 
A New Day Dawns 0 
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nies today possess the allure of buggy 
whip companies. "The formula that 
built the computer leasirlg companies 
won't work anymore," says Bosomworth 
simply. One of the problems from an 
accounting point is to set a precise de
preciation schedule for computer equip
ment. "A 360 does not in fact live six 
years, four months and drop dead on 
October 14, 1975," says Bosomworth. 

The depreciation schedule problem is 
virtually impossible to solve. Only IBM 

knows when it will choose to obsolete 
its equipment and IBM won't tell. IBM 

depreciates its equipment over three to 
five years, but the leasing firms stretc~ 
out the depredation schedule. The ac
counting firms favor the shorter (and 
more conservative) depreciation sched
ules. But, in addition, the value of 
equipment itself can fluctuate, throwing 
another constantly moving target into 
the already complicated situation. 
(Computer broker Harry E. Goetzmann 
Jr. of Continental Information Systems, 
of Syracuse, says the value ·of 360/50s 
has risen 50% in recent months.) 

Accounting problems 
An example of just how intense the 

differences over depreciation schedules 
can become is illustrated by some of the 
accounting problems of the Reliance 
Group Inc., - an insurance and leasing 
firm formerly known as Leasco Data 
Processing. The firm holds a huge port
folio of 360 equipment. The firm's out
side accountants want Reliance to de
preciate . the equipment, but the com
pany refuses to. At this writing, Reliance. 
remains at loggerheads with its accoun
tants and that is where the issue has 
been for several months. 

While comp~ter leasing firms initially 
tended to market 360 equipment on a 
non-payout basis, they are currently at
tempting to sell the old equipment or, 
when they can and particularly with 370 
and newer equipment, they are empha
sizing full payout leases. This means 
many of the leasing firms will likely 
have rough near-term profit statements, 
but their futures look brighter. 

The. peripherals firms were particu
larly hard hit by new accounting stan
dards in the early 1970s when the Ac
counting Principles Board required the 
peripherals companies to account for 
their leased equipment in a new and 
conservative manner. Previously, the 
peripherals firms tended to record 
leases as outright sales. (under the fi
nancing method of accounting) al
though the firms often received pay
ment from the user of the equipment 
over an extended period. The Account
ing Principles Board, however, began 
requiring the peripherals firms to record 
the lease income over the extended 
period as it came into the firm (on the 
operating method of accounting). 

One result of all these accounting 
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Why would we enter an already crowded minicomputer market when we've 
been so successful with add-on memories? Simple. We can offer combined OEM 
product discounts with an exciting range of products. In fact the best discounts 

. available. Bundled or unbundled. Nova compatible but better. Good enough to 
offer a one-year w,arranty. . 
I DS minicomputers. 16-bit, 800, 1000, or 1200 nanosecond models with up to 
65K wores of directly addressable memory. A versatile applications-oriented 
instruction set. Front loading. And standard features you would order as op
tions with a Nova. * 

Our four models feature, as standard, power fail/restart. A hinged front panel to 
front load circuit boards. Forced air cooling and an easily serviceable power sup-
ply with 50% more power than our competition. . 
Input/output board. Standard TTY control, current loop or E IA. Real time clock. 
High-speed paper tape reader and punch. And an RS232C modem interface. 
Multi-communications adapter. Designed for connecting computers into multi
processor systems. One microsecond basic cycle time. And up to 300 feet of 
cable between computers. 
8-channel multiplexer. Offered for asynchronous data communications with a 
program selectable baud rate for each line. An RS232C data set interfaces up to 
9600 baud. 
Disk controller. Compatible with Diablo Series 40/50 disk drives. 100 or 200 
tpi at 1500 or 2400 
Tape controller. Only Nova-compatible 1600 bpi. 9-track industry standard tape. 
Now you can benefit from our six new minicomputer products. Let us show you 
how. Call George Foldvary, Executive Vice President, (213) 829-3594. Or write 
Keronix, Inc., 1752 Cloverfield Blvd., Santa Monica, California 90404. 

*Nova is a Data General registered trademark. 
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This·is the event forEDP people-and the people they work with in 
their companies. In conference sessions and exhibits, you 
and your colleagues will have an opportunity to learn more about 
the sophisticated use and management of information systems. Be 
sure to attend, and bring with you the executives most concerned 
with the development and applications of your systems. 

If your job responsibilities are in sales, produc
tion, finance, administration -if you are using, 
or planning to use, information systems, INFO 
75 is for you. And, of course, if you are an 
EDP manager or a systems analyst, INFO 75 is 
your show. The whole thrust of INFO 75 is 
how corporate managers and EDP managers can 
work together in developing new and useful 
information systems. 

This year's INFO will be even bigger and better 
than last year's. You'll see information
crammed exhibits sponsored by over 150 leading 
companies. You'll have over 100 conference 
sessions from which to choose, complete series 
of sessions on Manufacturing, Retailing, 
Banking, Insurance, Hospital Administration, 
Transportation, Electric Utilities, Adminis
trative Management, and EDP Management and 
Technology. 

The emphasis at both the conference and expo
sition will be on applications-cost controL .. 
production controL .. inventory controL .. sales 
analysis ... sales forecasting ... order processing 
... records management ... you name it.· .. there are 
literally 10,000 applications packages available 
at the exposition, more than 2,000 applications 
experts ready to help you develop new sys-
tems to increase efficiency, improve profitability. 

Don't miss it! Send coupon today for registration 
cards and complete conference program. 
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news in perspective 
changes was that when Wall Street and 
other stockholders looked at. the new 
accounting statements of the peripherals 
firms, they were horrified. Overnight, 
most dp peripherals firms went from 
highly profitable companies to highly 
unprofitable companies. Consequently, 
the stocks of the firms plunged and, 
with that unkind cut, the peripherals 
firms were cut off from their financial 
life blood-they were unable to return 
to the Wall Street equity markets for 
capital to finance their new products 
and growth. 

Memorex, once the mightiest periph
erals company of all, had the most pre
cipitous drop. When the accountants 
were through and the dust had settled, 
Memorex' stock had plunged from $170 
a share to $2 and the firm owed the 
Bank of America $130 million. In May 
of 1973, as the financial crunch tight
ened around Memorex, its president, 
Laurence L. Spitters complained that 
Wall Street had discouraged investors 
from supporting IBM'S competitors. He 
said the investment community had 
"failed.in its role" of helping firms like 
Memorex accumulate capital. 

Leasing hasn't been much kinder to 
• 

the mainframe companies. Lease fi
nancing requirements . played instru
mental roles in the demise of two of the 
Seven Dwarfs-GE and RCA. Of the re
maining five dwarfs, Control Data is in
creasingly leaving the mainframe busi
ness-with its heavy lease financing re
quirements-and entering the service 
business. Honeywell is currently being 
pressed by the lease financing demands 
of its new Series 60 line and the firm's 
computer operation is now marginally 
profitable. The mainframe operations 
of both Burroughs and NCR are profit
able, but it took several years for NCR 

to get out of the red ink and with per
haps 3% of the dp mainframe business, 
NCR is not exactly an awesome factor 
in the business. As for Burroughs, the 
margins on its computer equipment are 
believed to be substantially lower than 
the margins on its accounting equip
ment. 

Univac, too, is profitable, but that 
firm, like IBM, enjoyed a rolling lease 
base from its tabulating equipment and 
Univac picked up the RCA base at bar
gain basement prices-a move that 
helped Univac's profit picture consider
ably . 

"The top item on the agenda today is the problem of how best to inform our stock
holders that we poured another 11 million dollars down the rat hole in the first half 
of '75." 

@ DATAMATION. 

86 

The question that must now be asked 
is this: Is it worth it for dp firms to 
struggle in the leasing environment? 
The firms in that environment must an
swer in the affirmative, because they 
have no choice, but there must be 
times-particularly when they draw up 
their accounting statements-when they 
wished there were no such thing as leas
ing or renting of computers. The prob
lem, then, is what should be done, if 
anything, about leasing, which is good 
for some of the people all of the time 
and all of the people some of the time, 
and all of IBM all of the time. 

-W.O.G. 

Communications 

IBM-New Emphasis 
On Communications? 
When IBM formed a System Com
munications Division (SCD) in late May, 
Chair!l1an Frank T. Cary said the move 
was made to "strengthen the company's 
focus on the growing importance of 
communications products and make us 
more responsive to customer needs." 

What some of these needs will be 
over the next 10 years and some of the 
complications that will arise in filling 
them were predicted earlier the same 
month by Ed Sussenguth, IBM'S director 
of communications systems architec
ture. "We expect about a 25% com
pound growth rate (in terminal installa
tions)," said Sussenguth. "We are going 
to see a lot of contention or competition 
among the dp manufacturers, carriers, 
PTTS, (Post, Telephone & Telegraph) 
and specialized carriers." They will be 
"building terminals, multiplexors, con
centrators, and the like, each one think
ing that that is their rightful share of 
the business. 1

' 

Rightful share 
Some see IBM'S formation of SCD as 

a step toward assuring that satellite 
communications becomes part of its 
rightful share of the business. The Fed
eral Communications Commission has 
told IBM it could enter the satellite com
munications business if it satisfied a 
number of conditions, one of which was 
that it form a separate subsidiary for the 
domestic satellite business. Creation of 
SCD could be a first step. 

The new division has responsibility 
for the design, development, and manu
facture of computer-based communi
cations system and terminals. Formerly, 
these chores were part of the System 
Development Division's charter. Bob O. 
Evans, former SDD president, was named 
head of SCD. SDD was abolished as a sep
arate entity and its non-communications 
operations were divided among other 
divisions. 

Sussenguth had some specific as well 
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news in perspective 
as some general predictions for the next 
10 years in teleprocessing which might 
indicate the directions the new seD will 
be taking. 

He predicted growing specialization 
in terminal applications and increased 
use of distributed processing. The most 
dramatic example of the latter trend, he 
said, will occur toward the end of the 
10 year period, when business firms will 
be making widespread use of electronic 
mail and secretaries will be composing 
letters on computerized; crt equipped 
word processors. 

In the '60s, the cost-effectiveness of 
on-line entry was demonstrated in the 
airline and banking industries, Sussen
guth said. Now, basically the same thing 
is starting to happen in "supermarkets, 
insurance offices, and perhaps later on, 
as we get further into the decade, in the 
secretarial kind of system." 

He pointed out that improvement in 
LSI technology underlies the growing 
specialization and sophistication of ter
minals. "Typically, today, you can get 
1,000 to 2,000 circuits on a chip. Within 
the next five years, you will be able to 
have something like 5,000 cir
cuits .... So the power of what (former
ly required) a glass-enclosed room and 
a very special kind of (environment) 

will now be sitting right at your finger
tips." 

Software is the major obstacle deter
ring these improvements, he contended. 
Specifically, there are "a large number 
of existing applications which have been 
designed around unique solutions, 
unique terminals, unique line controls, 
unique access methods, and unique ap
plications." In the next decade, he 
added, manufacturers hope to integrate 
these individual systems into a common 
network that can reduce systems and 
communication costs. 

A first step 
The first step, Sussenguth suggested, 

is to try to separate the network man
agement function "which is now very 
often intricately (intertwined with) the 
application program," IBM'S recently
announced Systems Network Architec
ture (SNA) is one example of this effort. 

Another requirement is standard
ization of communication protocols, ac
cess methods, and application pro
grams. "I think it will take a number 
of years," Sussenguth added, "but we 
will gradually see (such) a stabilization 
... so that we (will) really be able to 
mix and match different kinds of appli
cations to different kinds of terminals 

INDUSTRIAL PARK WITH 
NATURAL ENVIRONMENT 

on these new kinds of communication 
facilities." 

Sussenguth listed a number of sys
tems requirements which, he said, are 
typical of to day's airline and banking 
networks, and which will become com
mon among supermarket, insurance, 
and other newly-emerging networks 
during the next 10 years .. 

First, there will be increasing empha
sis on geographically-dispersed, multi
ple-application systems, with the "cen
tral site usually being on some kind of 
regional basis;" with program prepara
tion, network control and system man
agement only at these regional centers, 
and with no dp-trained personnel at the 
extremities of the network. These sys
tems will have to be "intrinsically reli
able" so that total failure, while not eli
minated completely, has the same 
probability as total breakdown of the 
telephone network. "These kinds of 
teleprocessing systems would be essen
tially prohibitive four or five years ago 
(but are becoming) more and more pos
sible as time goes on" because of im
provements in the technology and eco
nomics of LSI. 

At the remote site, total failures on 
the order of once a year, will be tolera
ble, provided the site can be brought 
back up within one to three hours, Sus
senguth added. At the extremities of the 
system, "the fact that a given terminal 
is down is not n'early as critical, and the 

The North Brevard Industrial Park 
in the east coast city of Titusville, 
Florida, offers your company a stra
tegic location in one of America's 
growth markets and the 
esthetic values of a park where deed 
restrictions help retain the beauty 
of the natural environment. Lo
cated between U. S. 1 and Interstate 
95 with direct access to the Beeline 
Expressway and heavily traveled State 
Road 50, the park has fully prepared 

The beauty is more 
than skin deep. 
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sites for the company that seeks 
that one best site to relocate. 

FlORIDA •••••••••••••••••••••••••••••••••. 
: FREE!. Three studies on the 
: favorable profit potentials for man-
: ufacturing companies engaged inelec-
: tronics, plastics and rubber, and 

~1IIiIiiiI __ 1IIiIiiiI" : scientific instruments. Yours free. 
MAIL TO: : 0 Electonics 
Brevard Economic 0 Plastics and Rubber 
Development Council 0 Scientific Instruments 
Drawer - NA 
2575 N. Courtenay Pkwy. 
Merritt Island, Fla. 32952 

• 
305-453-0840 : Name, ____________ _ 

• • 
Address ___________ _ 

: City ____ State ___ Zip_ 
• 
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Introducing the first low cost digital cassette subsystem 
that's pretty on the outside and downright beautiful on the 
inside where it counts. Precision performance with the flex
ibility to serve as a read/write or read-only memory, baud 
rate multiplier or terminal text/data buffer. 

Bidirectional file skip, selectable baud rates and simulta
neous RS-232C/20MA loop interfaces are built-in stand
ards, not extra-cost options. Our CT -103 is ready to plug in 
and simple to use. 

The CT -103 was designed and built for long life and error
free operation by KYBE-the #1 name in magnetic media 
maintenance. More than a decade of tape handling experi
ence went into making the CT -103 the best (as well as the 
most beautiful) digital cassette subsystem on the market 
today. Find out for yourself. Contact: 

IKllIlKYBE KYBE CORPORATION P e 132 Calvary Street. Waltham. Mass. 02154 
Tel. (617) 899-0012. Telex 94-0179 

Sales Offices 
Boston-(617) 899-0012 
Chicago-(312) 658-7391 
Houston-(713) 524-3111 
Los Angeles-(213) 980-8365 
New York-(212) 594-9273 
Wash .. D.C.-(703) 527 -2292 
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repair time on that terminal is not criti
cal either." 

The typical system will require an 
average of about 5,000 terminals and 
will have to handle one interactive 
transaction/minute/terminal. Each 
transaction will consist of two to five 
mes~ages-a total of 20 to 100 bytes in 
and 200 to 1,000 bytes out. Response 
time will be about a quarter of a second. 
for a simple task, two to three seconds 
for a data base inquiry, and five to ten 
seconds for. a query requiring file search 
and computing. The "average" peak 
load will have to be supported about 
two to three hours per day. 

Data security and privacy, says Sus
senguth, "are real customer require
ments and will probably be coming 
about in a number of countries because 
of legislation." Systems will have to 
keep independent applications separate 
from each other and also will have to 
do a better job of keeping track of mes
sages than is the case today. "The ability 
to encrypt information as it goes over 
the networks will essentially be invoca-
ble on demand." . 

The system structure will have to be 
capable of being continuously modified 
to accommodate new applications, addi
tional terminals, changing terminal 
types, expansion or contraction of the 
geographic area served, new tariff offer
ings, and new communication techno
logies. 

Each remote terminal will have its 
own computer and will be driven by a 
small cluster controller which, typically, 
will handle 10 to 100 terminals. It too 
will contain a small cpu and, in general, 
will also have a data base stored in 10 
to 500 megabytes of memory. This ar
rangement will allow the user "to limp 
along" if the central site or the com
munications links go down, and "if your 
controller goes down, you (will be able 
to) switch the terminals to another con
troller." Also, with more work done at 
or near the remote locatioq, the central 
site will "become more and more batch 
like ... allowing a better throughput." 

-Phil Hirsch 

Conferences 

The Stuff 
of the Future 
The future of computing is in good 
hands if the 17 students who'participated 
in the 1975 National Computer Confer
ence's High School Computer Science 
Fair are typical of the people who will 
become the computer professionals of 
the 1980s. 

The fair was organized by George 
Vassilakis of the Univ. of Southern Cal
ifornia and Charles Ray of California 
Inst. of Technology. Participating stu
dents ranged in age from 12 to 18. De-
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spite a disappointingly small number of 
exhibits, the technical proficiency dis
played drew critical praise from the 
many attending educators and computer 
professionals. 

John Parsons, a senior at Hawthorne 
high school, Hawthorne, Calif., won the 
grand prize, a Hewlett-Packard 
calculator. His logical tic-tac-toe 
machine, fabricated from integrated cir
cuits, also took first place in the design 
and construction of computers and com
ponents category. 

Jack Kohn, a 16-year-old senior from 
Aragon high school in San Mateo, 

Calif., took first place in the systems 
programming category for a software 
project-"coSMO/ A Custom Operating 
System." 

In the applications programming cat
egory, first place went to James Lux, 
17-year-old senior from Mount Carmel 
high school in San Diego. His entry was 
titled, "Computer Optimization of a 
Solar Power Plant Design." 

Steven Heller of Poughkeepsie, N. Y., 
traveled the farthest to get to the fair, 
earning his way across country by giving 
magic shows and doing balloon sculp
tures for children so he could exhibit his 

Jonn Parsons, grand prize winner at the 1975 National Computer Conference High School 
Computer Science Fair, shows off his award placard and the device that won it for 
him, a logical tic-tac-toe machine fabricated of integrated circuits. Magician Steve Heller, 
right, displays balloon sculpture. He sold them and did magic shows to finance trip to 
NCC. . 
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news in perspective 
centers" will be put in shopping malls, 
industrial plants, airport terminals and 
other heavy traffic locations. 

"Computer Simulation of an Eleinenta
ry Model of the Economy." 

Other projects worthy of note includ
ed a basic compiler in PLIl by John 
Dundas of San Marino high school, San 
Marino, Calif.; "Graphics/The Hidden 
Surface Problem"by Joel Parke of Mills 
high school, Burlingame, Calif.; a bina
ry adder-subtractor by Martin Hamano 
of Mark Keppel high school, Monterey 
Park, Calif.; and two unnamed projects: 

EFTS 

The Latest Network Is 
a $35 Million Project 
New electronic funds transfer systems 
(EFTS) are popping up all over. 

In St. Louis, Financial Com
munication Services Corp. has an
nounced that specifications for a system 
encompassing inore than 6,000 EFTS and 
point-of-sale (pos) terminals, plus a 
"very sophisticated" communications 
network costing about $35 million, 
probably will be released late this sum
mer. 

Financial Communication is a joint 
venture recently formed by 10 midwest
ern banks belonging to the Interbank 

a display featuring computer assisted in
struction and a construction project con
sisting of an attache case keyboard and 
calculator. 

Most who inspected the exhibit 
judged it a success in that it afforded 
an opportunity for today's computer 
professionals to meet and encourage the 
youngsters who will be helping to ex
pand the frontiers of computing in the 
near future. 

(Master Charge) Card Assn. The com
pany evolved from a study done by 
Credit Systems, hic., which operates 
the Master Charge processing center in 
St. Louis, and which designed the 
present nationwide Master Charge 
credit authorization network. CSI may 
help evaluate the bids that Financial 
Communication receives from vendors. 
It also may help manage the project as 
it moves forward. 

The proposed network is planned to 
be operational next year. It will cover 
Missouri, Kansas, Iowa, Illinois and 
western Kentucky. Some 6,000 termi
nals are to be installed in retail outlets. 
Another 130 "financial convenience 

The owners and proprietors of all 
these properties will "acquire" the ter
minals-presumably buying or leasing 
them-from the individual banks be
longing to Financial Communication 
Services. These banks will obtain the 
equipment from the joint venture organi
zation, which plans to purchase it from 
the original manufacturers in quantity 
at oem prices. 

Supermarket installation 
The Bank of America installed NCR 

Model 770 automatic teller stations last 
month in five Los Angeles-area 
branches of Ralphs supermarkets. Be
sides providing B/ A customers with re
mote access to all the standard banking 
services, the automatic tellers cash 
checks, which should improve service at 
the checkout registers and may reduce 
Ralphs' losses from bad checks. 

Quicker payment 
On the East Coast, NCR is desigriing 

an interface that will enable its model 
280 electronic cash register to access 
First National City Bank's demand de
posit accounting system on-:-line. The in
terface is being'developed for J. C. Pen
ney and should be completed "in four 
or five months," says NCR vp William 
Walsh. Penney's will then be able to 

Save time ... money. .. trouble ... 
Lease your Tel ety pe* equipment 
from RCA .. ~ 
ModaI33ASR(w~h tape perforator,and 
reader)$59**per month 
Modal 33KSR (send/receive) 

$45*~permonth 
• Includes nationwide maintenance 
service by RCA's own technicians. 
**Prices quoted for 1-year lease. 

Slightly higher for gO-day lease. 

Call or write nearest office: RCA Service Company 
A Division of RCA, Technical Services 
Bldg. 204-2 43 Edward J. Hart Rd. 
Camden, N.J. 08101 Liberty Industrial Park 
Phone: (609) 779-4129 Jersey City, N.J. 07305 

Phone: (201) 451-2222 (N.J.) 
3310 South 20th Street (212) 267-1550 (N.Y.) 
Philadelphia, Pa. 19145 
Phone: (215) HO 7-3300 7620 Gross Point Road 

Skokie, III. 60076 
755 Selig Drive, S.w. Phone: (312) 965-7550 
Suite F 
Atlanta, Ga. 30336 2711 Irving Blvd. 
Phone: (404) 696-1616 Dallas, Texas 75207 

Phone: (214) ME 1-8770 
20338 Progress Drive 
Strongsville, Ohio 44136 1501 Beach Street 
Phone: (216) 238-9555 Montebello, Calif. 90640 

nen Phone: (213) 685-3069 

If. Registered trademark 
of Teletype Corp. 
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APL 
programmer 
If you speak the ianguage, come talk to Boeing 
Computer Services, Inc. 

BCS has developed a major new version of APL 
... faster, deeper, broader. It's up and talking 
under VM on our 370/168. Now we're looking for 
creative programmers to keep the conversations 
going ... solid APL experience is a must-
applications design experience is a plus. 

BCS is a wholly owned subsidiary of The Boeing 
Company and rated the fastest growing computer 
services organization in the industry. We offer an 
unusually rewarding career with outstanding 
compensation, excellent fringe benefits and 
promotional opportunities. We're committed to 
APL growth; you C'an grow with us. 

If we're beginning to talk your language, send a 
resume in confidence to: 

Mr. Brad Jones, Boeing Computer Services, Inc., 
7598 Colshire Drive, McLean, Virginia 22101 

I : ~ ~~ BOEING COMPUTER SERVICES. INC I 
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verify that a customer who wants to 
pay for a purchase with a Citibank 
credit card can legitimately do so. Also, 
the store will get paid quicker. 

Walsh said a similar interface is 
being developeq between a Model 280 
terminal at Fortunoff's, a Long Island 
housewares and home furnishings 
store, and Chase Manhattan's BankA
mericard processing center. Later, the 
interface will be modified to allow on
line authorization of purchases covered 
by Master Charge cards. Chase Manhat
tan's BankAmericard processing center, 
at Lake Success on Long Island is al
ready connected to the Master Charge 
center in downtown Manhattan by a tie 
line. Ultimately, Fortunoff's in-house 
credit card data base, plus others, 
operating only within the New York 
City metropolitan area, may be made 
on-line accessible through the 280, said 
Walsh. The store hopefully will then be 
able to get rid of the other four credit 
authorization terminals it's now using. 

A net for S&Ls 
The Federal Home Loan Bank Board 

(FHLBB) has requested proposals on a 
switched data communications network 
ultimately capable of supporting· elec
tronic funds transfer services through
out much of the U.S. 

District federal home loan banks 
would contract for the network, with t4e 
board's approval, and their customers 

would be the individual savings and 
loan associations in the district super
vised by each bank. There are 120 feder
al home loan bank districts altogether. 

The S&LS would use the network to 
link their headquarters with electronic 
cash registers, credit transaction termi
nals, and unattended teller stations in 
stores and other remote locations. The 
system also would be capable of inter
connecting with commercial banks and 
other financial institutions, said Marvin 
Sendrow, an FHLBB contract administra
tor. 

Proposals originally were due June 
18, but because of vendor interest, a new 
deadline is under consideration, Sen
drow said. Probably, it will be the 25th 
of this month. He reported that more 
than 100 firms have expressed interest 
in bidding. 

Five of the 12 district federal home 
loan banks have large on-line systems, 
and "we expect at least one of them, 
possibly two, to contract for switched 
EFTS networks this year," Sendrow 
added. He declined to identify which 
ones. The five banks which now have 
large on-line systems are in New York 
City, Chicago, Cincinnati, Pittsburgh 
and Des Moines. . 

The board's 167-page request for pro
posals basically asks for two network 
designs-one tq support a metropolitan 
area with a population of 2 million,· the 
other to support a city Isuburban. com-

plex having 5 million residents. The 
former system would include close to-
1,600 remote terminals, mostly eleclron
ic cash registers and credit card devices 
(e.g. Addressogra ph-Multigra ph's 
Amcat or IBM'S 2730), while the latter 
would have about 2,600 of those de
vices. 

IBM scales down 
IBM introduced an "entry level" pOS 

system in late spring for the supermar
ket that can't justify either a central 
computer or automatic data input 
through an .ocr wand or slot scanner. 
Both features can be added later, how
ever. The new system consists essential
ly of IBM'S standard 3663 terminals 
connected to a new in-store controller, 
the 3661. A typical six-terminal configu
ration sells for $40,388, including 
$12,620 for the controller. The terminals 
are purchase-only equipment; the con
troller. can be rented for $467/month. 
First shipments are scheduled for the 
second quarter of 1976. 

A similar system for retail stores may 
be on the way. IBM reportedly is testing 
a controller-run version of its 3650 pos 
system at a J. C. Penney store in North 
Carolina. 

Files for the new supermarket system 
must be created on a 370, but an IBM 

spokesman said that a small chain could 
have this work done at a service bureau. 

-P.H. 

If you could build your own graphics 
terminal .••• you~ build the AG-60:M 

AG 60 - BUILT SPECIFICALLY TO MEET YOUR NEEDS 
because its modular design lets you specify your 
terminal according to your requirements. 

AG 60 - GIVES YOU A SELECTION OF INPUT DEVICES 
with a choice of two keyboards, touch panel, or sonic 
pen. Choose what you need now; add others later. 

AG 60 - HAS CONTROL FUNCTIONS DESIGNED WITH 
THE USER IN MIND; ten are included in the standard 
package. 

AG 60 - OFFERS THE LATEST TECHNOLOGY IN 
DISP LA YS with a clear, bright, flicker and distortion 
free, 12" diagonal plasma display that lets you write or 
erase any point in tt'!e screen. 

AG 60 - SHOULD BE YOUR NEXT GRAPHICS TERMINAL. 
It's easy to order with prices starting at under $5,000. 

For more information call or write: 

ApPLICATIONS GROUP, INC. 
P.o. BOX 444B 
MAUMEE, OHIO 43537 
PHONE (419) 874-3051 

AG 60 - LETS YOU CHOOSE YOUR TERMINAL 
FUNCTION CAPABI L1TI ES from any of 
three character sets, two graphic sets, and 
cursor. 
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News in Perspective 

BENCHMARKS • • • 

Against Licensing: Government li
censing of computer professionals "all 
too frequently results in increased price 
to the public without comparable im
proved product and performance," says 
the Association of Data Processing Ser
vice Organizations (ADAPSO). The orga
nization issued a position paper, spurred 
by controversial model legislation sub
mitted to state legislatures by the Socie
ty of Certified Data Proc~ssors (SCDP) 

as a guide for state dp licensing laws 
(January, p. liS). It says it opposed li
censing at federal, state or local levels. 
It instead called on the computer ser
vices industry to "develop and publicize 
even higher voluntary standards of per
formance and product, and permit the 
free marketplace to be the determi
native factor." 

MICROPROCESSOR-BASED cocktail dis
pensing and inventory/cost control system 
has been introduced by Electro Units 
Corp., San Jose, Calif. It uses the 16-bit 
Pace microprocessor from National Semi
conductor, can be preprogrammed for 
lower per-unit prices during Happy Hours 
(relying on its real-time clock) and to pour 
(bartender-selected) light, normal or heavy 
dosages. Keeping a strict count of liquor 
dispensed and amount remaining in inven
tory, it's reported to make practical absen
tee ownership of bars. 

The Weak to be Weeded? Some of the 
weaker independent suppliers of termi
nals "are headed for trouble," despite 
a doubling in the shipments of com
puter terminals in the next five years, 
says a report of a study by Arthur D. 
Little, Inc. The reason is a shift in em
phasis from' hardware to software for 
solutions to communication system 
problems. The need to have the soft
ware used by terminals compatible with 
the rest of the system makes it more 
likely that companies supplying a full 
product line will capture an increasing 
share of market, the report says. "Inde
pendent producers will have to assess 
their alternatives and develop specific 
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market strategies to survive the seven
ties," the Little study observes. It pre
dicts that by 19SI, 3,000,000 terminals 
will be in place-three times as many 
as today and they'll account for 25% of 
total computer system value compared 
to 10% at the end of last year. 

Wanted: $10 Million: A spokesman for 
Wyly Corp. said last month he didn't 
know where the company planned to 
get $10 million it needs to keep its Data· 
Transmission (Datran) subsidiary 
operating until the end of this year. Ear
lier, Walter Haefner, a Swiss investor 
who has loaned Datran several million 
dollars, agreed to wait until Sept. 30 to 
collect. The original agreement required 
payment on demand any time after 
June 13. Haefner is "the most viable 
source" of the additional $10 million, 
said the spokesman, but he declined to 
speculate on when, or whether, an 
agreement would be reached. Late this 
spring, Wyly.Corp. president Sam Wyly 
announced that an offer to purchase 
Datran had been turned down. The pro
spective buyer wasn't publicly an
nounced, but a reliable outside source 
says it was Southern Pacific Com
munications Co. 

Answer to DDS: Western Union plans 
to announce a new digital, circuit
switched network by the end of the year 
and have it in service by mid-'76. "It 
will be Western Union's answer to 
(AT&T'S) DDS," says one observer. With 
rates slightly lower than the telephone 
company's, the new wu offering, pre
sently called Synchronous Digital 
Transmission Network (SDN), will con
nect New York, Washington, Atlanta, 
Dallas, Los Angeles and San Francisco. 
Soon after startup, a total of 24 cities 
will be accessible. It will link these cities 
by satellite as well as land, attracting the 
user who wants the higher efficiency of 

satellite transmission and is willing to 
modify his present system to get it. It 
also would attract the user who operates 
on bi-synchronous or some other "stop
and-wait" proto'col affected adversely 
by satellite transmission path delay, but 
doesn't want to change. 

Brule Nominated: Jean Pierre Brule, 
the driving force behind the proposed 
merger of France's Compagnie Interna
tionale pour l'Informatique (cn) and 
Honeywell Bull, will head the merged 
operations when the new company 
comes into· existence. Brule, who has 
been president of Honeywell Bull since 
1972, was nominated to the post by the 
French government and Honeywell, 
Inc. shortly after the resignation of Mi
chel Barre who heads CII. Robert Gest, 
who succeeded Barre, was nominated as 
general manager of the proposed new 
company, cn/Honeywell Bull. Barre re
signed to protest the planned merger 
(June, p. 117). 

Body Blow from GAO: The Agricul
ture Dept.'s much-bedeviled plan for a 
nationwide data communications net
work-four processing centers and up to 
5,000 terminals costing $106 million to 
acquire and $39Smillion to operate 
over eight years-has received another 
body blow. The General Accounting 
Office last month recommended can
celling the procurement. Basically, the 
GAO said Agriculture had not defined 
its users' requirements adequately, nor 
properly evaluated alternative designs. 
The department had been planning to 
award a contract in June. Bids had been 
received from Univac, Burroughs arid 
Honeywell. The government's purchas
ing agency, the General Services Ad
ministration, has suggested delaying 
rather than cancelling the award, pend
ing completion of an analysis recom
mended by GAO. ~~ 

COMPUTER PIONEER and U.S. Navy Captain Grace Murray Hopper, who developed the 
forerunner of today's COBOL, discussed the widening use of the language with Jon S. 
Gould, center, vice president of systems and software development with Interdata, Inc. 
and Donald W. Wyatt, president of Diversified Data Systems, Inc. Wyatt developed a COBOL 
compiler for Interdata minicomputers, part of a trend Capt. Hopper says demonstrates 
the increasing capabilities of minis. 

DATAMATION 



You haven't outgrown your big computer. 
It just needs a little help. 

There's no reason for you to go through 
the trauma of pulling out your big computer and 
putting in an even bigger one. You can get your 
big computer a little assistant. A small computer 
from Data General. 

Haggar Slacks brought in a Data General 
computer to help out their big computer for a lot 
less than it would have cost to upgrade. Our 
computer took over a job called "Pattern Layout 
Optimization~' (The computer figures out how 
to get the most slacks out of every bolt of cloth.) 

The Data General computer did the 
job exactly like the big computer. Just as fast. 
Just as efficiently. But at a cost so much lower 
that it paid for itself in less than two years. 

And at the same time, our computer 
took a heavy load off the big computer. So 
instead of upgrading, Haggar could keep their . 
big computer right where it was. 

Lowe's Companies (a group of 130 
building materials stores) put our computers in 
their stores so their salesmen could get 
instantaneous prices and stock levels. And our 
computer cost a third less than the IBM 370 it 
would have taken to do the· job. 

One of the largest banks in the Northeast 
put a Data General computer in their trust 
department to give their portfolio officers access 
to vital investment information in their large IBM 
computer. And our computer does the job for much 
less than the communications costs incurred 
when the large computer did it alone. 

There are hundreds of other ways you 
can profitably use Data General computers. 
Sixteen of them are described in our brochure, 
"The Sensible Way to Use Computers~' 

Write for a copy. 
You may discover that instead of 

upgrading to a bigger computer, you'll be better 
off buying a small one. 

NAME DAT-775 

TIlLE 

FIRM 

ADDRESS 

CITY STATE ZIP 

DataGeneral 
Data General, Dept.H, Route 9, Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd., Ontario, 

Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361 /Sydney (02) 908-1366. 
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INTRODUCING THE WORLD'S FIRST 

THE INTERDATA 8/32-UNMAKHED LEVELS OF 
PERFORMANCE IN A MINICOMPUTER SYSTEM. 
MEGAMINI ARCHITECTURE: AN ABUNDANCE 
OF SHEER POWER. 

Interdata's new 8/32 Megamini has 
performance characteristics found only on large 
scale computers. Like direct addressing to one 
million bytes. Full 32-bit hardware with 
performance enhancers such as dual instruction 

The 8/32 MEGAMINI - with a full Megabyte·. 
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look-ahead stacks, multiple register sets, interleaved 
32-bit memory, and fast floating-point hardware. 
What our 8/32 Megamini means to you is an 
unequalled combination of power, flexibility, and 
reliability in a compact package. All at a price 
that's fully competitive. 

MEGAMINI SOFTWARE: POWERFUL, FLEXIBLE, 
EASY -TO-USE. 
Today's hardware must be designed to ease your 
software effort. You shouldn't have to spend a lot 
of expensive programming time trying to figure out 
how to get around minicomputer hardware 
limitations. With the 8/32 Megamini you don't -
because there are none. 

For example. The direct addressing capability of 
the 8/32 Megamini allows you to build programs 
and data arrays in any size up to the amount of 
memory you have - no more 64K limits. 

It also means we can give you versatile and 
powerful software to help lower the cost of building 
your system. Software with a multi-tasking 
operating system, OS/32MT, with unique multi-user 

Mu1ti~Wire Technology - a key to MEGAMINI performance. 
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Interdata and Megamini are trademarks of Interdata, Inc. 

TM 

COMPARE: THE INTERDATA 8/32 MEGAMINI VS. THE-LESS-THAN-MEGAMINI COMPETITION. 

INTER DATA XEROX IBM DEC DG 
8/32 550 370/158 11/70 Eclipse 

WORD LENGTH 
INSTRUCTION TIMES 
(Register to Memory) 

Integer Add 
Multiply 
Divide 

Floating Point Add 
Multiply 
Divide 

HARDWARE I/O 
MAX. DMA RATE/SECOND 
DIRECT ADDRESSING RANGE 
GENERAL PURPOSE REGISTERS 

PRICING (Basic Configuration) . 
CPU + 128KB Memory 
CPU :- 1048KB Memory 

*(6 Additional Stacks Optional) 

32 bits 

1.25 
3.54 
5.8 
2.3 
3.0 
5.35 
Yes 
6MB 
1MB 
2 stacks 
16 each* 

$51,900 
$179,400 

program development capabilities. Software that 
has an optimizing macro assembler, MACRO CAL. 
And software with a sophisticated 
telecommunications access package, ITAM, that 
allows you to treat remote communications 
terminals and computers as if they were siinply 
local devices. 

Now, with all of this available, you can concentrate 
your efforts on the real problem at hand - your 
application. 

THE MEGAMINI: NOT JUST A COMPUTER -
BUT A SYSTEM. 

The Interdata 8/32 Megamini gives you a full range 
of peripherals, software and advanced features to 
choose from in tailoring your system: 166MB disc 
systems, fast line printers, 1600 BPI tapes and 
graphic CRT's. Plus software modules like 

32 bits 

1.8 
6.2 
14.4 
6.1 
9.1 
23.3 
Yes 
4MB 
1MB 
4 stacks 
16 each 

$128,700 
$478,700 

32 bits 

.9 
2.0 
9.9 
2.4 
2.3 
8.9 
Yes 
6.7MB 
16MB 
1 stack 
16 each 

N/A 
$1,905,700 

16 bits 16 bits 

1.8 2.5 
3.9 8.8 
8.3 11.2 
8.25 5.5 
11.25 7.2 
12.25 7.9 
No No 
4MB 2MB 
64KB 64KB 
2 stacks 1 stack 
8 each 4 each 

$54,600 $32,500 
$163,800 N/A 

FOR MORE MEGADATA, CLIP AND MAIL. 

· Interdata, Inc., Oceanport, N.J. 07757 

· 0 All that power sounds marvelous. Send me more 
information on the Interdata 8/32 Megamini. 

· 0 You may have hit on the solution to my 
megaproblem. Have a representative call me. 

· Name _________ Title ____ _ 

· Company ______________ _ 

· Address, ______________ _ 

· City ________ State __ Zip __ _ 

Telephone _____________ _ 

• Subsidiary of Perkin-Elmer 

• Oceanport, N.J. 07757. (201) 229-4040 DATA/75 
FORTRAN, BASIC, EDIT, AIDS and many more. . ....................................... . 
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.. Bell would think SI~c;ER!Tele·Sitnal 
• !, ' ! modems arep.,rtofherfamil,' '., . 

',' . <, y.', ' ',<i.' ' 

SIMGERI Tele-Signal 
mociems are· completel, 
compatible with Bell data sets. 

THEIR MODEMS BPS 

ModeI201A ....... 2000 
Model 201 B ....... 2400 
ModeI201C ....... 2400' 

OUR MODEM BPS 

2400 
L2000 

Model 883P ~ 1200 

1000 

Our modems offer some solid extra benefits. For 
example, SI NGER/Tele':Signal Model 883P combines 
all the features of the Bell 201 modem series in one 
compact unit. And, SINGER/Tele-Signal modems are 
smaller (our model 883P is 115 the size of their 201A). 
They're available as stand-alone units, as well as 
optional card sets and rack-mounted multi-modem 
assembl ies. All functions are either strap or switch 
selectable, and the packaging is uniform. The Model 
883P and Model 8980 are the same size and the PC 
cards are interchangeable. 

SINGER/Tele-Signal modems not only offer great 
engineering design, they're available for purchase 

Model 2020 ....... 1800 
Model 202S ....... 1200 
Model 202T ....... 1800 

off the shelf-no leasing 
necessary. Pick up one of 
Ma Bell's phones 
and call us first with your 
modem requirements. 

OUR MODEM 

1800 
Model 8980<:::::::: 1200 

SINGER 

f!i7E 
Tele -Signal Data Modem 

SINGER 
TELE - SIGNAL 

250 Crossways Park Drive 
Woodbury, N.Y 11797. (516) 921-9400 
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hardware 
Off-line 
Is Data General destined to go 
through life always being "number 
two?" Maybe not--they almost won 
at Indianapolis this year. Johnny 
Rutherford's car, the Gatorade Mc
Laren Special (Number 2 in the 
race, of course), .was outfitted 
with a fancy telemetry system that 
allowed them to measure such crit
ical data as temperatures, RPM, 
pressures, and fuel flow both in 
preparing the car for the race and 
during the race itself. Data Gen
eral supplied the Nova mini and 
software, while EMR Schlumberger, 
with 20 years of experience in 
aerospace telemetry handled that 
portion of the project. 

The popular Termiflex handheld 
interactive terminal that was such 
a hit at last year's NCC (see June 
'74, p. 136) has had its price re
duced from $1,570 to $995 in 
quantities of 100 or more. The 
company (Termiflex Corp., Nashua, 
N.H.) insists it's not a simple 
price cut to get it to sell better, 
rather because it's been selling se 
well. 

IBM continues to dazzle with tech
nological research announcements. 
This time it's a ten-fold increase 
in the packing density of large
scale semiconductor memory chips 
by using electron-beam lithography 
and ion implantation. An experi
mental 8 kilobit field.effect 
transistor (FET) memory was re
cently described at a Symposium on 
Electronic, Ion and Photo Beam 
Technology in Colorado Springs 
with a density of 5 million bpi2 • 
Memory access time on fully decoded 
chips was measured at 90 nsec. 

On the subject of semiconductors, 
Dataquest, Palo Alto, Calif., says 
that the industry will show a 
slight increase in the last quarter 
of 1975 and grow 16% next year, 
from $3.9 billion to $4.5 billion. 

Did you know that United Airlines 
was in the printed circuit board 
testing business? They are--more 
or less--because the firm has re
cently installed a Honeywell 
circuit board tester to check more 
than 500 types of electronic pc 
boards incorporated in navigation 
and flight control equipment. 
United claims to be the first air
line to run its DC-lO avionics 
gear through automatic testing 
equipment and has been sharing 
its know-how with other airlines. 
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IBM-compatible Peripherals 
Though the market for IBM 360 hard
ware has recently seen an upsurge, the 
prices of used last-generation main
frames are still only a fraction of the 
original book prices. Not so with pe
ripherals and peripheral controllers, 
most models of which IBM still markets 
for use with 370s. Third-party leasing 
firms have not been able to offer much 
of a discount on that equipment, so 
this leasing firm has decided to offer 
new per,ipherals for 360s and 370s at 
reduced rates instead. 

The products are the Phoenix I/O 

Subsystems; they include various mixes 
of line printers, card equipment, and 
controllers .. A high-speed mix might 
include the controller, an 1800 Ipm 
printer, 1000 cpm card reader and 100 
cpm punch, all for $2,600/ month on a 
one-year lease basis (or $2,300/ month 
on a three-year basis). A slower ver-

sion, with 600 Ipm printer and' 600 
cpm reader plus punch, goes for 
$2,000/ month and $1,700/ month on 
the same length leases. 

Pricing is made more attractive by 
including maintenance and personal 
property tax, and by the fact that the 
printers don't require the $100/month 
print cartridge. 

Unlike the IBM offerings, the same 
controller can handle up to eight pe
riphemls, and it is not necessary to 
upgrade from one model of the con
troller to another when adding more 
gear. Also, the systems will operate up 
to 2,500 feet from the mainframe they 
serve, making Ithem look like remote 
batch s!tations in many cases. Real re-

_ mote batch and interactive operation 
options will be added later. GREY

HOUND COMPUTER CORP., Phoenix, 
Ariz. 
FOR DATA CIRCLE 222 ON READER CARD 

Intelligent Displays 
The spate of new produots flowing out 
of Xerox' development labs continues 
with a programmable interactive dis
play system capable of supporting up 
to 12 intelligent display terminals. The 
Intelligent Display System (IDS) com
prises a microprocessor and one or 
more display terminals to provide in-

quiry/response and data entry/re
trieval capabilities for all Xerox com
puter systems. IDS receives and formats 
messages from ,the host computer, 
automatically performs the necessary 
control interactions, and checks the 
validity of received information. 

Editing capabilities include roll-over 
when inserted or deleted characters ex
ceed one line, six function keys, cursor 
control, and text justification. Addi
tional features include 7x9 dot matrix 
characters, proteoted fields displayed in 
reverse video, 96 character font that 
includes upperllower case, a solid rec
tangle for histograms, and a 10-key 
numeric keyboard for accounting ap
plications. A typical IDS including the 
microprocessor and eight display ter
minals sells for $35,100, or $1,060/ 
month on a one-year lease that in
cludes maintenance. Deliveries have 
already begun. XEROX CORP., EI Segun
do, Calif. 
FOR DATA CIRCLE 224 ON READER CARD 

Intelligent Plotter 
CalComp first became known for plot-
ters, specifically for the small Model 
560 drum plotter. That was about 10 
years ago. In the intervening years the 
firm has branched out in many lines, 
including discs, microfiche systems, 
and flat-bed plotters. I,ts latest product, 
the 960 plotter, is a return to its old 
success-sort of-but on a vastly 
different scale .. 

The 960 is like a drum plotter the 

size of a flat-bed plotter. Like small 
drum plotters it moves the paper under 
the pen as well as the pen over the 
paper. Unlike small drum systems, 
however, it operates on paper up to 
34112 inches wide, ei,ther in continuous 
rolls or in sheets (individual sheets get 
taped to a mylar sheet running be
tween the two paper rollers) . 

The plotter has two pens, operates at 
up to 30 ips with ,the ballpoint, and has 
a drawing resolution of 0.00049 inch. 
Its intelligence is used for buffering, 
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hardware 
some formatting, deciphering com
mands, and standalone diagnostics. 
The system operates on-line to a Nova' 
1200, HP 2100, or PDP-II, or through 
an Rs232 interface at speeds to 9600 
baud. Priced at $30,000 including the 
first-year's maintenance, the system 
can also be run with CalComp's 925 
controller (an addHional $26,400). 
Deliveries are scheduled to begin in 
December. CALCOMP, Anaheim, Calif. 
FOR DATA CIRCLE 225 ON READER CARD 

Word Processing System 
The recipe for the hardware for a 
shared-processor word processing sys
tem is straightforward: 'take one key
to-disc system and add a printer.' The 
result is, at least in the case of the 
DataText, a multiple-cpt text process
ing system which has a disc for staging 
files, a mag tape for storing permanent 
text, and a printer ,for output. 

The software part of the recipe is 
not quite as simple. For one thing, the 
mag tape becomes an input device as 
well as an outputcolleotor, and the 
terminals have to support specialized 
text functions for editing, inserting 
lines and paragraphs, complicated tab
ulating and alignment, page number.;. 
ing, etc. In fact, DataText prov'ides 
more, including automatic page posi
tioning for output and even automatic 
envelope generation (since the system 

'is expected to be most often used in 
correspondence generation). 

As is now common, models are 
differentiated primarily by disc size. 
The smallest model includes a 2.2MB 
disc, 45cps printer, the processor, mag 
tape and 4 crt's; it runs $1,894/month 
with maintenance or $72,450 on pur
chase (plus $319/month for mainte
nance). Additional terminals run $136/ 
month or $5,750. GENERAL COMPUTER 
SYSTEMS, Addison, Texas. 
FOR DATA CIRCLE 223 ON READER CARD 

Talking Computer 
MAVIS has a triply-split personality. It is 
either a crt-based data entry system, an 
audio-response inquiry system, ora 
batch processing system. Its schizo
phrenia is sufficien1:!ly complete that 
MAVIS can do all three concurrently, 
though sufficiently compartmentalized 
to prevent it from talking to the data 
entry operators. 

Referred to as a data exchange sys
tem, MAVIS' acronym aotually stands 
for McDonnell Douglas Automated 
Voice Information Sys1tem, and the 
system is the first, computer product 
from McDonnell. }it comes from 
McDonnell's electronics division too, 
not the computer services operation 
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product 

Mass Memory 
In introducing the Model 38500 Mlass 
Storage System, CDC referred to it as 
"the most important computer periph
eral system ever introduced by Control 
Data." Whatever its importance to its 
manuf'acturer, the produot is an im
pressive system, destined to be a good 
competitor for IBM'S 3850 mass mem
ory and Ampex's TBM. 

Like the IBM and Ampex products,. 
the 38500 is based 'on magnetic tape 
technology. It is most closely related to 
IBM'S product, however, since the tape 
is packaged in small addressable car
tridges rather than on large reels like 
Ampex's. In fact, there are 2,000 car
tridges in the 38500, each holding a 
strip of tape which is 2% x 150'~ and 
each capable of storing eight million 
bytes. The entire system provides 16 
billion bytes of on-line storage, about 
the same as 6,400 mag tapes or 200 big 
disc packs. 

The cartridges are accessed by a 
selector which operates like the pen
carrying mechanism on an x-y ploker. 
The access mechanism seeks oult a car
tridge in a couple of seconds and de
livers it to a wait station. There is 
nothing really innovative in the access 
system, nor in the read/write sltation 
either. The read/ write station is noth
ing more than a vacuum column tape 
drive for superwide tape. Even the re
cording density, 6250 bpi, is nothing 
special. But it works. The total process 
of finding and loading a tape takes 
about five seconds, and data transfers 
can be accomplished at 806KB (IBM 
3330 disc rates). 

The system operates under its own 
access method, named VDAM, under os 
or vs operating systems (but not 

spotlight 

DOS/VS). It can be conneoted to up to 
four IBM 370 mainframes either with 
3330 discs for staging data or through 
direct cpu connection. 

VDAM controls the storage of data on 
cartridges, remembering the location 
of data sets and otherwise acting trans
parently. VDAM also handles the staging 
of data on disc and the queueing of 
accesses. Alternately, VDAM will sup
POit user sequential access (where the 
user knows the location of the data 
sets) and user direct access (where the 
user calls for a block within a known 
data set but doesn't necessarily know 
the location of ,the set). To the user, 
and to the 370, the facility looks like a 
3330 disc. User jobs and JCL reported
ly need no changes. 

Presently offered for attachment to 
IBM systems of 370/145 size and larg
er, the 38500 will later be made in 
models for Cyber 170 mainframes and 
other large-scale computers. Since the 
minimum data set size is one million 
bytes, the device cannot be expected to 
efficiently replace tape libraries or all 
the discs in an installation, but it can 
take care of a great deal of an installa
tion's storage requirements, cut oper
ator handling of data files, and stream
line operations considerably. 

Priced at $326,335 plus $987/ 
month for maintenance, the basic 
system has all the 16 billion bytes of 
storage and two tape read/write sta
tions (which connect to the back of 
the unit). Two additional drives can be 
added at $52,000 each. Three-year 
lease terms bring the basic unit in at 
$9,340/month plus maintenance, and 
cartridges are available for $120 for 
eight. CONTROL DATA CORP., Minneapo
lis, Minn. 

FOR DATA CIRCLE 221 ON READER CARD 
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known as McAuto. 
The company started working in 

voice response systems for use in cock
pits, telling pilots what was going 
wrong. Apparently the technology, in
volving high levels of data compres
sion, lent itself to a commercial 
application. 

MAVIS actually includes several new 
products, all designed and built by 
McD: the audio response unft, the crt 
terminals, and the 16-bit processor. 

The audio response un~t can be pro
grammed with almost any size vocabu
lary. The processor can support up to 
256 phones and a comparably large 
number of peripherals or terminals; it 
has a 184-instruotion repertoire and 
supports background batch processing, 
as mentioned, in COBOL. It can also 
operate its terminals in 3270 simula
tion mode. 

Another surprising feature of MAVIS 

Multiple-terminal Systems 
Minicomputer manufacturers look
ing at end user markets are more 
and more frequently configuring 
multi-terminal systems for time
sharing, transaction processing, or
der entry, etc. Here are three that 
were introduced within 30 days of 
each other. 
General Automation's multiple ter
minal system, designated the DM 
250, adds time-sharing .to the firm's 
older 200 series batch systems, mak
ing them capable of running t-s, 
batch, and real~time concurrently. 
The DM 250 supports up, to 16 crt 
terminals, offering each the facilities 
of the entire system, referred to as a 
"virtual computer." One of the sys
tem's biggest advantages is its IBM 
1130 and '1800 he6tage; it can run 
programs designed for either of 
those systems or for later GA systems 
since it includes a GA 18/30 
processor. 

Languages handled include 
FORTRAN, RPG II, COBOL, a minOT 
implementation of BASIC, assembler, 
APL, and CYTOS, a conversational 
file management and text editing 
sysitem. 

Prices begin at $74,200 (for a 
16K mini, 10 million word disc, 300 

, lpm printer, 400 cpm card reader, 
teletypewriter console and basic 
software) plus $4K each for the 
crt's. GENERAL AUTOMATION" Ana
heim, Calif. 
FOR DATA CIRCLE 229 ON READER CARD 

Texas Instruments' offering is a dual 
processor configuration using 960B 
minis and a new 914A crt terminal. 
As it's TI'S policy to run products 
in-house for some time before an
nouncement, the system being 
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is its price. For $130K the user re
ceives the processor and audio re
sponse unit, a 9-track tape, a 2314-like 
disc, four crt's, eight phone lines, 256K 
of core, a dual-cassette console, plus 
the COBOL, key-to-disc, and simulation 
software. Looks like the firm means to 
be a serious contender in the dp busi
ness. MCDONNELL DOUGLAS CORP., St. 
Charles, Mo. 
FOR DATA CIRCLE 226 ON READER CARD 

370/1 58 Memory 
Up to three megabytes of MOS main 
memory can be added to 370/158 
models in 512K and 1 megabyte 
chunks using this manufacturer's 
370/STOR 158-3 product. Such a sys
tem might offer an attractive alterna
tive to a dual-cpu system for extra 
reliability, as the reconfiguration panel 
on the memory lets users duplex main 
storage on a single 158 processor under 

offered for the first time is actually 
nearly two years old. That shows 
some kind of restraint. 

Called DXS (for Data Exchange 
System), the product is offered in' 
two versions, either of which oper
ate as a standalone or attaches to IBM 
360/370s. Designed primarily for 
transaction processing, DSX incorpo
rates an indexed access method for 
disc file management and a high 
level transaction programming lan
guage similar to COBOL. 

Much of the intelligence of the 
sySitem resides in the crt's, which 
have built-in micros and can do 
data formatting, editing, field pro
tection, etc. on their 1920-character 
screens. They can also emulate IBM 
2260s and 3270s through the DXS 
controllers. 

Two models are available, each 
of which can have up to 64 terminals 

and 11 communication lines in their 
basic form and are expandable way 
beyond that. Dxs-20 uses up to four 
2.2MB disc cartridges; Dxs-40 uses 
up to four 100MB packs. Prices start 
at $66,000 including a 9~track tape, 
300 cpm reader, console, 64KB of 
memory, one channel, and the sec
ond processor for mUltiplexing. 
Terminals are $3,200 each. Main
tenance runs roughly 1 % of the 
tQital per month. TEXAS INSTRU
MENTS INC., Houston, Texas. 
FOR DATA CIRCLE 230 ON READER CARD 

operator control. While it doesn't rep
resent a back-up cpu for increased 
power, the memory does assure the 
availability of two separate memory 
systems for critical on-line applica
tions. The fully compatible memory 
uses "N" channel MOS chips which re
tain information in a stable state with
out the need for being "recharged" 
electrically at frequent intervals. A 
megabyte added Ito ,a resident 1024K 
machine costs $155K, or $4K/ month 
on a five-year lease, with maintenance 
separately priced. Full production 
shipments commence in August. CAM
BRIDGE MEMORIES, INC., Bedford, Mass. 
FOR DATA CIRCLE 228 ON READER CARD 

System/3 Memory 
This may possibly be the only add-on 
memory company around willing ,to 
sell only 4K increments for the Sys
tem/3-which might just be enough to 

The HP 2000 Access Systems handle 
BASIC time-sharing, source data en
try, and remote job entry concur
rently, but the RJE is intended for 
flushing jobs to a larger IBM or Con
trol Data cpu rather than for han
dling by the 2000 itself. One of the 
beauties of the system is that it al
lows RJE jobs to be initiated by any 
of the up to 32 terminals, and al-

lows any terminal to access any of 
its peripherals. Another advantage 
is Ithe expansion of BASIC to handle 
multiple files and string manipula
tion. 

Based on dual 21 MX processors
one for application processing and 
one for communications and pe
ripheral control-the configurations 
can include up to seven line print
ers, up to seven card readers, mag 
tape and disc. Two versions are 
available, each of which comes 
with a console, 800 bpi Itape drive, 
and paper tape reader. The Model 
30 includes 96KB of 650-nsec semi
conductor memory, a 5MB disc, and 
a 16-port multiplexor, for $59,900. 
Model 40 has 128KB, a 15MB disc, 
and 32 ports, for $67,600. Ter
minals are priced separately. Deliv
eries begin in September. HEWLETT
PACKARD, Palo Alto, Calif. 
FOR DATA CIRCLE 231 ON READER CARD 
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hardware 
mass memory sys,tem the firm has 
simultaneously introduced a half
dozen other oem. prDduots. One of 
them is an extremely low-priced page 
reader which is capable Df reading up
per case OCR A or OCR B at a rate of 683 
cps from 8V2 x 11 or half-size pages. 
Numbered the 92650, the device is in
tended to be used as a terminal or a 
peripheral; itt has nO' data collection 
medium. Full-size pages can be read in 
12 seconds, however, a quite reason
able rate for a peripheral selling for 
$10,000 (in huge Dem quantities). 

tide many users over. And the rental is 
only $85/month including mainte
nance. Users also get a sDf.tware pack
age and suppoDting dDcumentation 
said to permit faster system genera
tions. CFI MEMORIES, INC., Anaheim, 
Calif. 
FOR DATA CIRCLE 232 ON READER CARD 

Oem Peripherals Included in the batch annDunce
ments· is a Model 92451 crt display 
terminal with detached keyboard. Built 
around an Intel 8080 microprocessor, 

Control Data must have found econo
mies in batch processing new product 
announcements, for as well as the new 
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REAL-TIME SOFTWARE 
SYSTEMS DESIGN 

Immediate opportunities exist to take on major responsibility in one of 
several departments involved in both large and small scale military 
software projects developing a new advanced state-of-the-art real-time 
software design systems. Our client, one of the nation's largest and 
most prestigious equipment and systems innovators, is looking for in
dividuals with outstanding technical credentials in the field of com
plex real-time software systems, preferably command and control, 
weapons, radar and communications. A background in some of these 
areas will be considered: Data ,Base Management; Radar & Communi
cations; System Programming;. Radar, Weapons, Missile Simulation; 
Operating System Software Development; Real-Time Software Systems 
Design:. Software Project Management; Weapon System Software De
velopment; New Business Acquisition; Micro Programming Systems; 
Real-Time Executive System Design; Computer Systems Architecture; 
Engagement Control Software; Command & Decision software Defini
tion; Structured Programming; and Interactive Data Reduction Sys
tems. If you have a successful background in some of these areas, we 
can offer long term career opportunities that include attractive im
mediate rewards and extraordinary advancement potential. Please send 
your resume. including salary history, in complete confidence to: 

LRK ASSOCIATES, 6845 Elm Street, McLean, Virginia 22101. 
U.S. CITIZENSHIP REQUIRED 

LRC 
ASSOCIATES 

Representing an Equal Opportunity Employer M/F 
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the unit can display up to 12 lines of 
80 characters (expandable to twice 
that much optionally), can be pro
grammed to perform edit functions 
and respond to a number of function 
keys, can be used on multi-drop lines, 
and can be supplied with printer and 
cassette interfaces. Oem prices start at 
$2,450 in a bare-bones form, with dis
counts for quantities. 

Winchester-like discs and the disc 
packs for them appeared too, along 
with a triple-headed pack mDdule ca-

pable of accessing a half-million bytes 
at a time. In these kinds of. disc sys
tems, the drive stays the same while the 
packs change, so only a single drive is 
offered, the 9770-B2 at about $13,000 
in big quantity buys. The 35MB pack 
(including heads and access arms) . 
goes for about $1,300; ,the 70MB mod
ule for about $1,750, and the module 
with three read/write elements per 
head fDr $3,500, roughly. (The mind
boggling prices on "packs" of the Win:' 
ohester variety will surely change our 
old habit of referring to packs as "ex-

pendables." ) 
Bigger drives conventional are part 

of the package too. One is the 9764 
40MB drive (using a 12-high disc 
pack) and another is the double-densi
ty equivalent, the 9766. Priced at "un
der $10,000 and under $12,000, re
spectively," the drives are expected to 
be used with minicomputer systems 
and small cpu's; their transfer rates are 
1.2MB. CONTROL DATA CORP., Minne
apolis, Minn. 
FOR DATA CIRCLE 227 ON READER CARD * 
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IBM and UNIVAC Add-ons 
THE BEST FOR LESS WE'RE READY FOR YOUR CALL 
Need memory? Fabri-Tek is now offering the in
dustry's best IBM and UNIVAC memories - at 
the industry's lowest prices. Spectacular reduc
tions on both pu rchase and lease prices. Lease 
length and terms tailored to your needs. Imme
diate delivery. All new equipment, so it's eligible 
for investment tax credit. All 360 models. 370, 
models 155 and 165. System/3, model 10. 
UNIVAC 494, 1106, and 1108. Factory installa
tion and full maintenance available. You're 
assured of the continued high standards of serv
ice that Fabri-Tek is noted for. What more could 
you ask! 

Boston 617/969-5077 Minneapolis 612/935-8811 
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Chicago 312/437-4116 New York 516/273-8600 
Dallas 214/661-3155 Orlando 305/857-1050 
Denver 303/753-0631 Philadelphia 215/643-7512 
Detroit 313/348-2161 San Jose 408/246-8391 
Long Beach 213/420-2493 Union, NJ 201/964-4770 

Spain: CERO 
South America: Compania Nacional de 

Computacion S.A. 
United Kingdom: Fabri-Tek Computer Components 

Far East: Orient Research . 
Europe: Telex International 

~ FABRII ®lrEIK INC. 
IiLD COMPUTER SYSTEMS DIVISION 

5901 South County Road 18 • Minneapolis, MN 55436 (612) 935-8811 
Leader in Memory Technology for Over a Decade 
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software & services 
Updates 

IBM's Scientific Subroutine Pack
age, a collection of over 250 
routines, is not getting high 
marks at Stanford Univ., and will 
be expelled before the end of the 
summer. Though the package was 
free (or more likely because of 
it), vendor support for the pack
age was "never particularly out
standing (and) is now nonexistent." 
But the real reason SSP is being 
bounced, says the school, is that 
many of its routines are inaccur
ate, obsolete and downright dan
gerous to use." For example, in 
RANDU, a uniform random number 
generator, consecutive triples of 
numbers are completely correlated. 
MFGR and DMFGR "purport" to calcu
late the rank of a matrix. "Be
cause of round-off errors, this 
function cannot be done by this 
method, and the documentation even 
admits this," says the Academic 
Computing Services Bulletin. 
Numerous other routines were also 
indicted. 

An SOS (Save Our System) has been 
received from Brazil. An IBM 1130 
user down there has just installed 
four 24l5-IV tape drives and would 
like to hear from vendors and uni
versities that offer software 
support (including sort routines) 
for the tape system. Contact Mr. 
Jean-Jacques Reuter at ENGEPEL, 
Rua Rio Grande do Norte, 1164 
30.000 - Belo Horizonte - MG 
Brazil. 

ITT has awarded Applications Soft
ware, Inc., (Torrance, Calif.) 
what may be one of the largest 
packaged software contracts ever. 
The ASI-ST data management and re
porting system can be acquired by 
ITT unit companies and subsidiaries 
at' discounts from list prices by 
simply referencing the master 
agreement. Potentially, this 
arrangement could mean as much as 
$1 million to ASI. 

With IBM's recent pullback of sup
port for the FASTER Program Prod
ucts, users should know that Soft
ware Module Marketing Inc., 
Sacramento, Calif., offers a FAST
ER to CICS Translation Service 
(FLTS). FASTER source statements 
are converted directly into CICS 
macros and assembly language source 
statements so that users don't have 
to run an inefficient simulation or 
emulation environment. The company 
is located at 1007 7th St., 95814, 
and can also be contacted by phone 
at (916) 441-7234. 
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"Easy" Array and 
Signal Processing 
Complex mathematical operations, 
such as ,accurate array and signal pro
cessing, might become relatively eas,y 
to do using this manufacturer's SNAP II, 

a FORTRAN compatible language. The 
language ,is used to control a line of 
high-speed, floati.ng-point peripherals. 
The speed of Ithese peripherals makes it 
possible for relatively slow speed com
puters to do such complex computa
tion, perfol'ming 32-bit floating point 
multiply/add in 415 nsec, or a 1024 
complex Fast Fourier Transform in 4.5 
msec. SNAP II ,is used to call for any of 
39 basic operations in the MAP periph
erals, such as matrix ,and polynomial 
evaluations, ;as well 'as call for la se
qucnce of previously programmed op
erations. Programmers can add spec:ific 
commands or upda:te programs with
ourt: getting involved in micropro~ 
gramming. An impol'tant feature is 
that many sequences of basic mathe
matical operations can be pro
grammed, stored, and later executed 
by a single call. SNAP II is available as a 
bundled option with the firm's proces
sors, which s<tart at ,about $5K. CSP 

INC., Burlington, Mass. 
FOR DATA CIRCLE 212 ON READER CARD 

Fortran Maintenance 
This FORTRAN analyzer program comes 
from Hitachi, Ltd., where ,it was used 
to aid rin the revision, machine conver
sion and documentation of existing 
FORTRAN programs. Source languages 
allowed as lin put for analysis are IBM 

FORTRAN G and H, CDC FORTRAN 66 

software 
spotlight 
University DBMS 
A Data Base Management System 
oalled OASIS, originally developed' at 
Stanford Univ. for small IBM 360 con
figurations, has been mOodified for larg
er 360 and 370 systems and is now 
being offered by this Canadian univer
sity. Equipment requirements indude a 
360 or 370 running either OS/MVT or 
OS/MFT, 2314, 3330, or 3330-11 disc 
drives, 'and one or more 9-track mag
netic tape units. ~t present, the DBMS 

operates in batoh mode, but an on-line 
system fOor suppont of 3277-type ~ntel
Hgent terminals goes into £ull test in 
September. 

OASIS is designed to integmte all 
computerized ,adminisltrative systems, 
allowing administrators to qu,ery files 
such as finance, personal records, 

and 63, GE 600 Ser,ies FORTRAN IV, and 
even IBM 7090 (and we could assume 
7094) and HlTAC 5020 HARP FORTRAN 

as run on Hitachi equipment. For use 
in machine conversion, ,the user oan 
specify as an objeot set of FORTRAN any 
one of the source FORTRAN languages, 
and any statements in the input thrut do 
not have equivalents in the target are 
flagged. Processing time is approxi
mately one minute per 1,000 source 
statements, and unless, output (is 
omit,ted, 'lines ,equivalent to four times 
the number of input cards are printed 
out. 

Printed 'output is controlled by the 
user and includes a program listing 
with flags showing the results of the 
analysis, a symbol table giv,ing symbol 
aJttr:ibutes, symbol cross reference ta
ble, statement number cross reference 
table, a storage map showing Ithe loca
tions of symbols within COMMON 

areas, subprogram definition and cross 
reference tables containing subpro
gram names, (argument forms, refer
ence locations, undefined subprogram 
names, etc. Addi;tional user control o;p
tions include output page ,titles, inter
nal table size specification, input 
source Hollerith ,code control (BCD, 

EBCDIC or HITACHI), standard input 
and output logical unit number con
trol, and printer page size control. In 
all, for 'a pl1ice of $970, the IBM 370 
program (93% FORTRAN and 7% ,as
sembler) might be a l1eal boon tOo mi
grating FORTRAN users. COSMIC, Univ. 
of Georgia, Athens, Ga. 
FOR DATA CIRCLE 213 ON READER CARD 

course assigned, faculty and adml.n11~;
tration, library, bookstore, etc. Replies 
on the 'CN would show outstanding ac
counts 'at these facilities. COonfidentiali
ty is preserved by pel'mitting access 
only to authori:z;ed persons for data 
l1eserved for them down to ,the data 
element level. The Ull'iv. of North 
Dakota is the first U.S. customer, 
planning to use OM;IS for student rec
ords, though the system has been used 
in Canada ,to reterence ,course inven
tory, financing formula data base, sub
sidized res'earch data base, teacher sal
ary analysis, and 'audio/ visual material 
inventory. The complete system, which 
has had sever:al man years of modifica
tion ,time put lin on lit, is ,available to 
other aoademic institutions for $4K 
plus a mandatory year of maintenance 
at an additional $3K. UNIV. OF WIND

SOR COMPUTER CENTRE, Windsor, .On
tario, Canada. 
FOR DATA CIRCLE 211 ON READER CARD 
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ASI-ST 
CAN YOU AFFORD TO USE IT? 

YOU CAN'T AFFORD NOT TO! 

July, 1975 

Maximizing computer throughput and increasing programmer productivity are prime goals of 
every installation these days. The ASI-ST Data Management and Reporting System is the only 
product that achieves both. 

D Maximize Computer Throughput? 

ASI-ST execution efficiency is 2 to 10 times greater than conventional language 
programs. This means that more productive work is accomplished in less time. 

D Increase Programmer Productivity? 

ASI-ST reduces problem solution effort an average of 10: 1 over COBOL and PL/1. This 
increased productivity is equivalent to adding capability without increasing the budget. 
Moreover, ASI-ST usage need not be restricted to professional programmers. 

D Return On Investment? 

One ASI-ST customer recovered the cost of the product in three months-on a single 
application I Another saves over $5,000 every month by using ASI-ST instead of COBOL. 

ASI-ST offers complete data base interfaces to IMS & TOTAL under OS, DOS and VS. It is no 
wonder that ASI-ST is the dominant user language in data base installations. 

The Conversational version of ASI-ST is the only on-line query language supported in multiple 
communications environments (TSO, IMS DC and CICS). 

ASI-ST is the only product that maximizes the productivity of both man and machine. This 
means real dollar savings to you. Can you afford not to have ASI-ST? 

To learn more, call or write today: Applications Software, Incorporated 
Corporate Office 
21515 Hawthorne Boulevard 
Torrance, California 90503 
(213) 542-4381 IH IIT~ Other offices in Boston, Chicago, Tokyo 

I South America-Contact SCI in Rio de Janeiro 
THE Software Manufacturer Telephone 221-9781 
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OEM buyers: 

........,.k 
Control Data 
for a sophisticated, 
cost-effective disk drive. 

We have it. 
60.38 bpi, 400 TPI. 80 M B model 9762 
6038 bpi, 200 TPI. 40 M B model 9760 

Removable, interchangeable media 
Easy operation 
Small rack mount or free standing 

size 
Easy system integration 
Average access time: 30 ms 
Data rate: 9.67 M Hz or 6.5 MHz 

21 OEM offices in 11 countries 
specializing in service to the mini OEM. 

Call (612) 830-5624 or return coupon. 

Bruce Bergman, OEM Product Sales Manager 
Control Data Corporation, Dept. D- 75 
7801 Computer Ave. So., Minneapolis, MN 55435 
Please send information on your Storage Module Drives. 

NAME TITLE 

COMPANY ADDRESS 

I':J.E:\ CONTR.OL DATA II 

\::I r:::J COI\PORf\TION 
CITY 

STATE ZIP PHONE 
The Total Services Company I L ____________________________ ~ 
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software 
& services 
Production/Inventory 
UNIS/90 is a new, modul'ar, data base
Ol~iented software product Univac has 
deve'1oped for tits Series 90 'and 9000 
base (nee RCA). l1he initial key mod
ulesare the Data Management System 
andtlhe Master-Data Processor for bill 
of materialsl processing and engineer
ing data control. The Master-Data 
Processor enables 'a company to have 
an engineering data control and bill of 
materials processing system with a full 
cOmplement of "explosion" and implo
slion reporting and ,all necessary ca
pabilities req'uired :for engine,ering 
ohange contmI. The production plan
ning and schedul1ing module allows 
several bases :for capacity requirements 
planning, infinite 'and finite. Detailed 
machine loading is also .provided under 
t1he finite method. Backward andlor 
forward scheduling me,tlhods are al
lowed during scheduling. Other mod.:. 
ules neaning 'completion for introduc
tion this fall ,include the work order 
management module, and inventory 
management. A minimum configura
tion of 90/30, 90/60, 90/70, or 9000 
series machine would have 'at least 64K 
bytes of memory on ~t. The Master
Data Processor rents for $75/month; 
Inventory Management for $75; P,ro
auction Planning and Scheduling is 
$ 175/month, and Work Order Man
agement is $251 month. SPERRY UNI
VAC, Blue Bell, Pa. 
FOR DATA CIRCLE 214 ON READER CARD 

Data Entry 
Eve (Ex,press Validation and Entry 
system) is basically a form generator 
based on this vendor's IBM 370 and 
CDC 3300 data validation product 
called Data Check Express. This one is 
set up for :the Wang 2200 and W.CS 
minicomputer series. Form descnip
tions, entry fields, and validation rules 
are interactively described via a form 
generation program. A program tape 
can be generated for remote 'cpu use. 
Data tapes are generated 'at remote 
entry s1iations for later updating to 
maS,ter files, with no programming in
vol~ed. Descriptions are stored as :an 
EFM database'and are said to be easily 
modified and maintained. "Dhe "intro
ductory" price of $2,500 sounds like it 
could go up if you don't move fast. 
EXPRESS SOFTWARE SYSTEMS, INC., 
New York, N.Y. 
FOR DATA CIRCLE 216 ON READER CARD 

Interdata Software 
This s~x year old systems and software 
house has . developed a business ori-

July, 1975 

ented set of software for Interdata's 16-
and 32-bit machines. IBOLS-32 (Inte
grated Business-Oriented Language 
Support) operates on either the 7/32 
or 8/32 and runs under os32/MT. In
cluded is an ANSI Level 1 + COBOL 
compiler, and indexed sequential ac
cess method, and a sort! merge. The 
license fee for ,the ,entire package is 
$12,500, with component licensing 
available. 

source library manager. DIVERSIPIED 
DATA SYSTEMS, INC., Tucson, Ariz. 
FOR DATA CIRCLE 215 ON READER CARD 

Budget Building 

For 16-bit fans, IBOLS-16 consists of 
the ANSI COBOL compiler, ISAM, sortl 
merge, library di:r;ectorysystem, "IBM
type" aids and various support subrou
tines. A new muitiprogmmming oper
ating sys,tem aocommodating up to 16 
partitions :is now available as is a 

There couldn't be a better time to in
troduce a package fior building budgets 
and 'controlling actual 'costs of large 
projeots, what w.1th all ,the financial 
consciousness in the country today. 
This one is called COPES (Cost Plan
ning and Evaluation System) and col
lects data on a project, ,converts the 
data into common cost teIillls and 
summarizes Ithe information for man
agement through a variety of repo:r;ts. , 

I 
I 
I 
I 
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_._-----
Dear 
BCS: 
I've heard you can run 
my APL jobs faster, with 
up to 28% savings over 
my current APL service. 
Prove it. 
You say your APL timesharing service gives me: 
• Access to COBOL and FORTRAN data files. 
• Workspaces up to 750K bytes. 
• Features like SCAN and EXECUTE. 
• Local card read and line print ability. 
• Access from many cities nationwide. 

I'll believe it when I see it. Rush me your 
benchmark card, plus details on your compre
hensive national timesharing network. 

Name ___________ Title ________ _ 

Organization __________________ _ 

Address_~ _________________ _ 

City, ________ State, ______ -'"Zip, ____ _ 

·1 =$-1 BOEINGCOMPUT~RSERVICES.INC·.1 
P.O. Box 708, Dover, New Jersey 07801 
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arian~ answer 
to data base. 
lIIanalellient 

isl L. 

Transactions 

Total in every sense of the word. 
The combination of Varian's V-70 computer 

system and CINCOM's,Total gives you the same net
work structure data base and random access approach 
to data base management that's supplied on the large 
IBM, Honeywell and NCR. 

Both for as little as S70,000. 
The V-70 with Total is the only such package in 

this price range. 

V-70 with Total features logical data sets on 
nodes with direct accessing paths connecting them. 
It lets you throw out separate cross reference and 
linkage files. You get direct mapping of data base logical 
entries. Redundant data is completely eliminated. 
The results? Up to two and a half times faster 
data accessing. 

The V-70 Total system is also versatile. You can 
run both batch jobs and/or line processing functions. 
And, your data base is portable. Open ended for easy 
modification and, growth. 

If you've wanted to convert to a Total data base 
management system, but stopped because what you 
saw was either too expensive or wasn't total, check out 
the Varian V-70 with Total. . 

Call your local Varian office. Or write Varian 
Data Machines, 2722 Michelson Drive, Irvine, CA 
92664, (714) 833-2400 .. 

~varian 
~ data machines 
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software 
& services 
COPES accepts any kind of oost data, 
including budgets, estimates, commit
ments, forecasts and actual costs. 
These cost items 'are fUNher identified 
in the system by labor type, material, 
equipment and indirect and subcon
tracted costs. Cost types can be time 
phased. through. a built-in calendar, 
thereby' spieadingbudgets or estimates 
over the anticipated period for com
parison against actual costs as they are 
incurred. These costs are ·oolleoted di
rectly from, <the user's aocounting sys
tem. The IBM 370-based pack,age is 
written in COBOL (and a small amount 
of assembler) and lis prioed at $24K. 
Maintenance ,can be obtained for an 
additional $1001 month. MCDONNELL 
DOUGLAS AUTOMATION CO., St. Louis, 
Mo. 
FOR DATA CIRCLE 218 ON READER CARD 

Programming Tool 
The RPG-II-rule has been designed to 
aid progmmmers working with The 
language by providing, lin addition to 
a:l1 eight RPG-II specification layouts, 
scales for print positions, vertical line 
spaoing, and 96-columncard volumes. 
Reference oharts for the 96-column 
card code and EBCDIC hexadecimal are 
also included. The rule measures 2Ys x 
15% " and is made from stainless stee'!, 
with acid-etched, enamel-filled images 
and rounded s'afetycorners. They're 
priced at $12.50 each and can be per
sonally engraved for all, additional 
$2.50. HEXCO, INC.,. Houston, Tex,as 
FOR DATA CIRCLE 217 ON READER CARD 

Nova File Access 
The keyed file access system (KFAS) is 
a colleotion O'f subroutines that allow 
Data General Nov'a family FORTRAN IV 

users to directly address RDOS files ran
domly uSiing alphanumeric strings to 
specify particular records. Through 
calls to KF AS routines, users can ,create 
k'eyed files in either random or cont,igu
ous format, .andcan add and delete 
records without Ithe need for sorting. 
Files oan be aocessed by keys either 
randomly 'Or sequent'ially from any 
starting point. Up to 20 leeyed files can 
be opened simultane'Ously; files ac
cessed in a multi-tasking environment 
are protected. The maximum allowed 
key length is 22 b~tes; the maximum 
record size is 512 bytes, and the maxi
mum file size is more than 4 mega
bytes. KFAS is priced at $700. DIGITAL 
PAGING RADIO SYSTEMS, INC., Boston, 
Mass. '* 
FOR DATA CIRCLE 219 ON READER CARD 
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I BCShelps 
I finetune 
I your capacity 
I managel11ent. 
I 
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Most likely your data processing priorities are different 
from the multi-programmed system down the street. 
Both are a delicate balance of tUrnaround, thruput 
and capacity ... however, emphasis varies. With BCS, 
you not only define your pedormance standards, but 
measure your productivity against them. 

How? With SARA- System Analysis and Resource 
Accounting. A Boeing Computer Services' exclusive. 
Because SARA monitors what's happening using 
repeatable Computer Resource Units and performance 
indicators, negative trends are spotted before they 
become serious. The CRU's are a composite of each 
usable system resource and are repeatable every time 
the same job runs. As SARA computes your system's 
thruput, turnaround, and production performance, you 
can relate complex computer problems to all levels of 
management in simple' CRU Per Hour terms. Changes 
can be compared to prior processing statistics. 

SARA's overview is supported by extensive monitor
like data that helps you pinpoint potential problems, 
solving them more quickly. We know. We use SARA to 
measure our performance with many of our more than 
1,000 customers and The Boeing Company. For more 
details, please 9all us now or mail the coupon today. 

Name _____________ Title _______ _ 

Organization ____________ Phone __ _ 

Address ____________________ _ 

City _______ ~-State/Prov.-----Zip ___ _ 

We can help. 

I :!Ii'-'" BOEING COMPUTER SERVICES, INC. 

PO. Box,708. Dover, New Jersey 07801 0 (201) 361-2121 
Canada: 134 Abbott St.. Vancouver, B.C. 0 (604) 688-2266 
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WHAT IS YOUR TRUE WORTH? 

JOB OPPORTUNITIES 
BULLETIN 

Cadillac Associates represents the nation's largest and most re
spected professional placement service. Our close relationship with 
the nation's finest firms generates continuous career opportunity 
information and allows us to confidentially present your qualifica
tions to those at "decision-making" levels. 

Our bulletin, published quarterly, listing available opportunities in 
the Systems & Data Processing field is available free of charge and 
will be mailed to your home upon your request. ' 

For your free bulletin, without any obligation, circle reader service 
card, #115. Please USE HOME ADDRESS ONLY! 

CONFIDENTIAL 
PLACEMENT SERVICE 

If you desire' immediate assistance in locating an opportunity con
sistent with your objectives (professional/financial/geographic), 
CALL OR WRITE TODAY. A member. of our staff of SYSTEMS & 
EDP SPECIALISTS will reach you by telephone to discuss your. 
objectives and how we might help you satisfy them. A resume, 
or some details of background, will be appreciated. 

Remember: Our client firms are located from coast to coast and 
assume all expenses {agency fee, interviewing & relocation}. 

E. W. MOORE 
Executive Vice President 

CADILLAC ASSOCIATES, INC.* 
32 West Randolph St. Chicago, Iii. 60601 

Financial 6-9400 

*"Where More Executives Find Their Positions Than Anywhere 
Else in The World." 

fessionals 
Realize growth and challenge in a dynamic
and expanding state of the art environment. 
Join the analYst staff of one of the country's 
largest financial institutions. Involvement is wide rang
ing-you'll be working on new technology systems sup
ported by two 370/168's under OS/VS, CICS, TCAM, 
Video 370, supporting large terminal networks-with 
front end ~rocessors. Immediate openings include: 

JR. ANALYST 
Salaries low-mid teens 
2-3 years EDP experience 
Less than 1 year analyst expo 

SYSTEMS ANALYST 
Salaries mid-teens 
2-5 years EDP experience 
1-3 years experience in new development 
as an analyst 

SENIOR ANALYST 
Salaries mid to hi~h teens 
3 years plus experience as an analyst 
At least one year telecommunications 

Our managers are developed from within, and there are 
ample opportunities to move into various specialized 
systems functions and/or the more traditional banking 
roles. Previous banking experience is not required. De
gree preferred. For immediate consideration call collect 
(312) 828-6495 or send resume and salary history in con
fidence to: Mr. Bill Hammond, Professional Placement. 

CI~~~~.~~~,c~~,~ 
231 S. LaSalle Street 

Chicago, Illinois 60693 
An Equal Opportunity Employer 
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i 
"You need good 
EDP personnel 
more than'you ever 
needed them before:' 
The next time you need a 
competent programmer, systems 
analyst, data processing manager, 
or other EDP personnel, call a 
Robert Half specialist. 
EDP & Financial Personnel Specialists 
Albuquerque, 2201 San Pedro N.E. • .... (505) 266·5557 
Alexandria, Va., 5001 Seminary Road .... (703) 931·3600 
Allentown, 1401 Cedar Crest Blvd ....... (215) 439·1506 
Atlanta, 3379 Peachtree Road N.E. . .... (404) 233·2416 
Baltimore, The Quadrangle-Cross Keys ... (301) 323·7770 
Boston, 140 Federal SI. ............ (617)423·6440 
Buffalo, 1310 Liberty Bank Bldg ....... (716) 842-0801 
Charlotte, 4801 E. Independence Blvd. .., (704) 535·3370 
Chicago, 333 N. Michigan Ave. . ....... (312) 782·6930 
Cincinnati, 606 Terrace Hilton ........ (513) 621·7711 
Cleveland, 1367 E. 6th St ............ (216) 621·0670 
Columbus,88 E. Broad SI. .......... (614) 221·9300 
Dallas, 2001 Bryan Tower ......... :. (214) 742·9171 
Denver,2 Park Central ......•..... (303) 629·1010 
Detroit, 670 Honeywell Center, Southfield . (313) 559·1212 
Encino, Ca., 16661 Ventura Blvd. . ...... 12131995·0701 
Hartford; 111 Pearl SI. ............. (203) 278·7170 
Houston, 1200 Central Nat'l Bank Bldg .... (713) 228·0056 
Indianapolis,921 East 86 St .......•.. (317)253·5545 
Kansas City, Mo., 127 West 10th SI. ..... (816) 474-4583 
Lancast~r, Pa., 8 North Queen St ........ (717) 299·5621 
Long Island, 420 Jericho Turnpike, Jericho. (516) 822·8080 
Los Angeles, 3600 Wilshire Blvd ........ (213) 386·6805 
Louisville, 680 South 4th SI. ••....... (502) 589·6657 
Memphis, 12 S. Main St. . .•........ (901) 523·8950 
Miami, 1190 N.E. 163 St., No. Miami Beach. (305) 947·0684 
Milwaukee, 777 East Wisconsin Ave ...... (414) 271·9380 
Minneapolis, 80 South 8th St .......... (612) 336·8636 
Newark, 1180 Raymond Blvd .•........ (201) 623·3661 
New York, 330 Madison Ave .......... (212) 986·1300 
Oakland, 1330 Broadway ........... 14151763·4104 
Omaha, 7101 Mercy Road ........... (402) 397·8107 
Orange, Cal., 500 South Main SI. ....... (714) 835-4103 
Philadelphia, 2 Penn Center Plaza ....... (215) 568-4580 
Phoenix, 3225 North Central Ave ......... (602) 264·6488 
Pittsburgh, Gateway Towers .•....... (412) 471·5946 
Portland, Or., 1 S.w. Columbia ............ (5031222·9778 
Providence, 400 Turks Head Bldg. . .•... (401) 274·8700 
St. Louis, 7733 Forsyth Blvd., Clayton .. , (314) 727·1535 
San Diego, 525 B St. . ............ (714) 239-9001 
San Francisco, 111 Pine St. . ........ (415) 434·1900 
San Jose, 675 North First St .......... (408) 293·9040 
Scranton, 407 Connell Bldg ........... (717) 961·5821 
Seattle, 1215 Fourth Ave ............ (206) 624·9000 
Stamford, Ct., 111 Prospect St ......... (203) 325-41 ~8 
Tampa, 1311 N. Westshore Blvd ........ (813) 876-4191 
Washington, D.C., 7316 Wisconsin N.W .... (301)652·1960 
Wilmington, 1102 West St .........•.. (302) 652·3244 

London, England, 17 Finsbury Square .... 01·638-4394 
Toronto, Canada, 15 Toronto SI. ....... (416) 868·1314 
Vancouver, Canada, 535 Thurlow SI. .... (604) 688·7726 
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Publishing Company 

Arthur L. Rice, Jr., Chairman of the Board 
James B. Tafel, President 
Gardner F. Landon, Exec. Vice President 
Calverd F. Jacobson, Financial Vice President 

and Treasurer 
Thomas A. Reynolds, Jr., Secretary 
M. Jay Turner, J .... , Director of Circulation 

Paul C. Jarvis, Director of Information Services 

Advertising Offices 

Eastern District Managers 
A. Treat Walker, 
Warren A. Tibbetts: Greenwich, Ct. 06830 

35 Mason St. (203) 661-5400 

New England District Manager & Vice President 
Warren A. Tibbe"s: Manchester, N.H. 03104 

112 W. Haven Rd. 
(603) 625-9498 

Midwest District Manager 
John M. Gleason: Chicago, III. 60606 

205 W. Wacker Drive 
(312) 346-1026 

Western Manager and Senior Vice President 
Hamilton S. Styron: Los Angeles, Calif. 90035 

1801 S. La Cienega Blvd. 
(213) 559-5111 

District Manag.r 
Alan Bolt6, Jr.: Los Angeles, Calif. 90035 

1801 S. La Cienega Blvd. 
(213) 559-5111 

Western District Manager 
James E. Filiatrault: Mountain View, CA 94043 

2680 Bayshore Frontage Rd. 
Suite 101 
(415) 965-8222 

U.K., Scandinavia, Benelux 
Intergroup Communications, Inc. 
Wallace K. Ponder, European Director 
Paul D. Dimmock, Regional Manager 
31 Lyncroft Avenue 
P,inner, Middx. HA5 lJU 
England 
Tel: (01) 868 9289 
Cables: PACOM, Pinner 

Germany, Austria, Eastern Europe 
Fritz Taeuber 
Solteauer Strasse 85 
0·314 Lueneburg 
Germany 
Tel: (04131)31934 

France, Switzerland, Italy, Spain 
Gerard Lasfargues 
32 rue Desbordes Valmores 
75016 Paris 
France 
Tel: (1) 2889022 

Japan 
Shigeru Kobayashi 
Japan Advertising Communications, Inc. 
New Ginza Building 
3-13 Ginza 7-chome 
Chuo·ku, Tokyo 104, Japan 
Tel. (03) 571·8748 
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1975 Computer 
Salary Survey-

Yours Free! 
Digest of -<C-
~euter Opportunities 

Thenexts1lOp 

Do you know how much money your colleagues 
make for doing the work you do? Do you know 
which computing skills are most lucrative? Do 
you know how to get a better position? 

Source Edp does. And we'll share what we know 
with you. Our ninth annual salary survey and 
career planning guide, "The Next Step," 
compiles salary data received from over 15,000 
computer professionals. We add to that advice 
developed over our thirteen years of computer 
recruiting experience: danger signals that mean 
you should start looking for a new position, 
mistakes to avoid, strategy in career planning. 
You'll also receive the "Digest of Computer 
Opportunities," our periodic supplement listing 
positions available right now in every part of the 
country. 

Source Edp is the largest nationwide recruiting 
firm devoted exclusively to computer 
professionals. We offer "The Next Step" as a 
service to people like you. Fill out the reader 
reply card and we'll send you one absolutely 
free. Or write: 

Source Edp 
Corporate Headquarters 
100 South Wacker Drive 
Chicago, Illinois 60606 
312/782,0857 

source (::edP 
REGIONAL OFFICES: 
ATLANTA 404/634-5127 
CHICAGO 312/782-0857 
CLEVELAND 216/771-2070 
DALLAS 214/638-4080 
DETROIT 313/352-6520 
HOUSTON 713/626-8705 
IRVINE, CA 714/833-1730 
KANSAS CITY 8161474-3393 
LOS ANGELES 213/386-5500 
MINNEAPOLIS 612/544-3600 
NEW YORK 212/682-1160 
NEW ORLEANS 504/523-2576 
NORTHFIELD, iL 312/446-8395 
OAK BROOK, IL 312/323-8980 
PALO ALTO 415/328-7155 
PHILADELPHIA 215/665-1717 
SAN FRANCISCO 415/434-2410 
ST. LOUIS 314/862-3800 
UNION, NJ 201/687-8700 
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operating system. 

Check it out. 
Up to 256K words of CPU RAM 

If memory, providing lots of room for 
expansion. 

V 
Up to 64 mapped partitions, for 
real-time multiprogramming. 

Multi-terminal, real-time BASIC, 

&' FORTRAN IV, ALGOL and assembly 
language, for easy program 
development. 

V 
Multi-stream batch, for increased 
efficiency. 

y RJE to IBM 360/370, for convenient 
access to large computers. 

RTE-lii. The HP 21MX series does it again! 
Now, there's Real Time Executive-III. Just one 
more reason to choose HP's 21MX series for 
your real-time applications. 

RTE-III gives you an operating system geared to 
the complex and varied needs of automated 
testing, research and production environments. 

RTE-III is an ideal partner for HP's MX/65 or 
MX/55 DISComputers. Or use it with our 
9600MX Measurement and Control systems. 

Prices for complete systems start at a low 
$38,150* for a 32Kword system. 

There are no "maybes" about this operating 

HP minicomputers. 

V 
Fast response to real-time interrupts, 
for measurement and control 
appl ications. 

~ 
I/O spool i ng, for increased 
throughput. 

V 
Network software, for remote 
file access, program communication 
and device-sharing with satellite 
computers. 

~/ 
4K RAM semiconductor memory, 
for increased reliability. 

\'J 
Large-capacity discs with 25 milli-
second average access time and 
937 Kilobyte transfer rate, for 
increased performance. 

system. It's the latest in HP's family of proven, 
upward-compatible, Real Time Executive 
systems. Systems that have been proven in 
hundreds of on-the-job applications. 

To check out all the benefits of HP's RTE-III 
system for yourself, give your nearby HP field 
engineer a call. ·US Domestic Price only. 

They work for a living. 

HEWLETTfMl PACKARD 

Sales and service from 172 offices In 65 countries. 
1501 Page MIll Road. Palo Alto, California 94304 

22537A 
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This forum is offered for 
readers who want to express 
their opinion on any aspect of information 
processing. Your contributions are invited. 

theforum 

DP'AND THE 
DEVILS ADVOCATE 
Data processing and data processing centers have been partic
ularly, vulnerable to boondoggles and mismanagement of 
assorted aspects-grandiose schemes and projects without ba
sis in reality, empire building, one-thousand-page quintuple
copy reports destined for executive circular files, I5-level 
torque-amplified-chrome-plated priority schemes, overselling, 
and undermanaging. Data processing is obviously an activity 
which can benefit from a strong, clear, iconoclastic voice from 
the wilderness of Hollerith cards and glittering equipment hol
lering, "Hold on, let's examine this for a moment." There is a 
need for the person who can safely tell the director of data 
processing that his latest personnel policy brainstorm should 
die aborning. 

One answer to this need is the formal designation of an in
dividual as Data Processing Department Devil's Advocate. 
The Devil's Advocate in the Roman Catholic Church is an 
official appointed to present arguments against a proposed 
canonization or beatification. In secular usage, he is a person 

, who opposes an argument with which he does not necessarily 
disagree, as to determine its validity. The department Devil's 
Advocate would shoot down the director's wilder inspirations, 
search for useless reports, collect customer complaints and 
suggestions, and cause good ideas and projects to pass a test 
of fire. 

Robert Townsend in Up the Organization has described two 
organizational officers who combine to play the role of Devil's 
Advocate at a corporate level. He suggests that organiiations 
need a vice president in charge of Antibureaucratization 
whose duty it is to "kill a lot of bad ideas early" and generally 
be Devil's Advocate to the chief executive's ideas. This person 
"must have a loud voice, no fear, and a passionate hatred for 
institutions and their practices. In addition to his regular du
ties, it's his job to wander around the company looking for 
new forms, new staff departments, and new reports. Whenever 
he finds one that smells like institutionalization, he screams 
'Horseshit!' at the top of his lungs, and keeps shouting until 
the new whatever-it-is is killed.... Every chief executive 
should find someone to perform this function and then make 
sure he can be fired only for being too polite, (pp. 67-68)." 

Townsend also describes the need for a vice president in 

July, 1975 

charge of Killing Things, whose job it is to retire ideas, prod
ucts, services, and activities past their prime. Although most 
data processing departments cannot afford two full-time indi
viduals of such a persuasion, they can formally describe a 
position with a part-time function of Department Devil's Ad
vocate. 

Most successful dp departments have someone, or sometwo, 
who sometimes acts in the capacity of Devil's Advocate. We 
have met the programmer who recognizes his current project 
as an exercise in futility, the operator who wonders at the 
boxes of continuous forms going to waste, the systems pro
grammer maintaining unused systems, and the middle level 
manager who has the audacity to question official (as formu
lated by the Chief) policies or procedures. 

Several problems exist with scattered and informal assump
tion of the Devil's Advocate role: 

1) that employee, especially at the lover level, becomes par
ticularly susceptible to management's reaction to 
criticism (one could get fired); 

2) those who have the moxie to point at imbecility may not 
have the ear of the head man; 

3) the opinion of a $250 a week programmer, no matter 
how worthy, will not carry the weight of the opinion of a 
$1,000 a week consultant (advice, whatever its intrinsic 
value, is heeded in direct proportion to its cost); 

4) the person who questions causes maybe considered an 
obstructionist; 

5) that individual acting in an unofficial capacity may earn 
some hostility from other employees. 

Most of the above problems can be alleviated by the formal 
recognition of an individual as Data Processing Department 
Devil's Advocate. Where should he be placed in that organi
zation? Townsend correctly places his vice presidents one level 
from the top. The same reasoning should apply to the Depart
ment Devil's Advocate. He should not be the head manager, 
since some of the most killable ideas come (without check) 
from the top, but he cannot be more than one level removed 
or his cry of "hogwash" will go unheeded. 

The Advocate should not be an "assistant to" or between 
the director and second-level manager since, as Townsend 
suggests, each level of management lowers communication 
effectiveness within the organization by about 25%. He should 
not be a decision-making executive (in a line activity sense) in 
his own sphere of non-advocate duties. 

Thomas R. Gildersleeve in "Organizing the Data Process
ing Function" (November 1974, p. 46) suggests that data 
processing departments be organized with a Systems and Pro
gramming Manager, responsible for development and 
maintenance of data processing systems, the Computer Center' 
Manager, responsible for day-to-day operation of the Center, 
and the Staff Manager all at the same level and reporting di
rectly to the Director. The Staff Manager who is responsible 
for personnel development, development and enforcement of 
standards, and research into new equipment and techniques, 
should also be designated as Devil's Advocate. 

This manager will recognize most rapidly the potential ef
fect of new policies and procedures on personnel, or on the 
department as a whole. Because of his concern for develop
ment and enforcement of standards he will be familar with 
department systems (production and planned) and without 
backs to scratch or an ax to grind in this area. Since his is a 
staff function he is less likely to be an empire builder, but 
could still recognize the trait in others. Further, he should 
have fewer day-to-day managerial responsibilities and thus 
more time to act as Advocate. Since his staff recommends 
software or hardware addition and change, he is in the perfect 
position to let rationality reign in making these recommenda
tions to the director. Although the formal organization of a 
department may vary from the preceding model, the formal 
duties of Devil's Advocate should rest with the Staff Manag-
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PROGRAMMERS AND ANALYSTS 
Free Employment Service 

Serving Northeast, Southeast and Midwest u.S. 
• Scientific and commercial applications 
• Software development and systems programming 

• Telecommunications 

• Control systems 
• Computer engineering 
• Computer marketing and support 

Call or send resume or rough notes of objectives, salary, location 

restrictions, education and experience (including computers, models, 

operating systems and languages,) to either one of our locations. 

Or check the reader service card for a free sample resume. We will 
answer all correspondence from U.S. citizens and permanent resi
dents and will guarantee our best efforts in a professional and 
ethical manner to all qualified applicants that we think we can 

help. Our client companies pay all of our fees. 

RSVP SERVICES, Dept. M 
Suite 700, One Cherry Hill Mall 
Cherry Hill, New Jersey 08034 
(609) 667-4488 

RSVP SERVICES, Dept. M 
Suite 300, Dublin Hall 
1777 Walton Road 
Blue Bell, Penna. 19422 
(215) 629-0595 

RSVP SERVICES 

Employment Agency for Computer Professionals 
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EDP SEARCH 
WHY IS FOX-MORRIS THE FIRST CHOICE 

OF EDP PROFESSIONALS? 
A recognized staff of professional experts offering LOCAL, REGIONAL & 
NATIONAL COVERAGE through our direct branches as well as coast to 
coast coverage through our 75 member firms of National Personnel 
Consultants, Inc.' 
Completely confidential service geared to your career objectives. 
Unparalleled contacts with industry based on years of successful results. 
Professional resume evaluation and career guidance. 
Client companies assume all employment costs-including interview 
expense, relocation (if necessary) and search fee. 
SE'ND RESUME DIRECT, OR CIRCLE NUMBER BELOW ON READER CARD. 

fox-morris 
personnel consultants 
Philadelphia: (215) 561·6300 ... 1500 Chestnut St., Philadelphia. Pa. 19102 
New Yof](: (212) 697-1820, 6.:13 Third Ave., New York. N.Y. 10017 
Pittsburgh: (412) 232·0410, 6 Gateway Center, Pittsburgh, Pa. 15222 
Wilmington: (302) 654·4465, 2005 Concord Pike, P.O. Box 7017, Del. 19803 
Princeton: (609) 452·8135, P.O. Box 2063, U.S. Rt. I, Princeton, N.J. 08540 
Baltimore: (301) 296·4500, 409 Washington Ave., Baltimore, Md. 21204 
Charlotte: (704) 375·9151, 1415 East Blvd., Charlotte, N.C. 28203 
Atlanta: (404) 321-3888, 2200 Century Pkw},., N.E., Atlanta, Ga. 30345 
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the forum 
er, or a manager in a similar position in the department. 

The person who fills the Devil's Advocate position must, 
obviously, be a virtual paragon. While having a natural tend
ency and ability to sympathize with users, he must recognize 
when a useless system or report is requested. He must be will
ing to cry "hogwash" even though it is the director who has 
proposed an idea which won't wash. Fortunately, he need not 
be as technically oriented as the Systems and Programming 
Manager, as his concern is more with end products. 

Nevertheless, he must be able to evaluate new systems and 
software when the need arises, as part of his managerial re
sponsibilities. Part of the battle is won at the very outset when 
a director recognizes the need for defining a Devil's Advocate. 
and, further, realizes that individual's cry of "hogwash" may 
be valid in many instances. 

An individual willing to act as Devil's Advocate should be a 
valuable addition, or fixture, in a data processing department, 
and his value should be formally admitted in an organization 
chart. So, before beginning that new 50,OOO-statement system, 
converting to hardware with 16-times your present capacity, 
acquiring that nifty new stat package, requiring all program
mers to take semiannual psychological profiles, glorifying that 
1,OOO-page bimonthly report to the bottle-washing depart
ment, exalting your hermit systems programmer with a salary 
like no others, listen, listen for a lonely voice crying "hog
wash" and hope you hear it.' 

- Trevor J. Swanson 
An assistant professor of computer science at the State Univ. 
of New York at Potsdam, Mr. Swanson was previously the man· 
ager of information services at the Kansas State Univ. comput
ing center. 

Even Webster's 
KnolNs About 
BUEST 
QUEST (kwest). v. 1. To make a search; to go on a quest. 
QUEST SYSTEMS, INC. n. 1. A corporation founded in 1968. 2. The 
largest professional recruitment firm in the U.S. functioning solely in the 
computer sciences; its client companies pay all employment fees, 
interviewing and relocation expenses. Quest 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 members have direct 
hands-on experience in pro~rarnming, systems, hardware sales, etc.) 
4. Quest is presently searcfling for programmers and analysts (com
mercial, scientific, systems software) for over 3,500 client companies in 
the U.S. Quest has openings in over 700 U.S. towns and cities. 5. 
Methodology - see Questsystem. 

QUESTSYSTEM (kwest sis'tem). n. 1. Discussing with an individual 
what he would like to be doing in light of what he has been doing. 2. 
Analyzing the realities of his objectives as they relate to the current job 
marketplace. 3. Contact1ng client companies and other Quest staff 
personnel to identify positions of possible interest. 4. Introducing the 
job candidate to his prospective employers by providing complete 
details to each about the other, ensuring the efficacious use of 
everyone's time. 5. Arranging interviews. 6. If employment offers are 
extended,' Quest assists in evaluating the responsibilities, compensa
tion and opportunities (and relates tnose to the initially stated objec
tives). The Questsystem has been working for thousands of profes
sionals at no expense, whatsoever. Ask your friends of their past 
dealings with Quest. Then, put the Questsystem to work for you. For 
additional information on this subject, please inquire directly to Quest 
Systems, Inc. (All inquiries/resumes received will be responded to 
immediately and in confidence.) 

I Q I ~~!~~~~~~~~~1~2~4!~B.) 
Baltimore: (301) 265-1177 • Philadelphia: (215) 667-3322 
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