





















































industry group such as Wholesalers and Distributors
band together and impose a Universal Product Coding
type system, they (the implementors) become so strong
as to override the needs and rights of the user.
Another question to ponder is: "What recourse does

a disorganized band of users have to the impositions
by the implementors of a Universal Product Coding
type system?” I tend to think that the manufactur-
ers know the answer and are not happy with what they
realize.

Increase Universality, Decrease Flexibility

Finally, the Universal Product Code presently be-
ing implemented is defined, as previously mentioned,
as an eleven digit, all numeric, non-significant
code. A simple question: why? Computers with their
tremendous speed can handle larger codes. People
are able to memorize up to sixteen digits. Research
has shown that significant identification has helped
manufacturers move their product because buyers re-
order things that they can identify. This, as it
affects the manufacturer, was not considered.

Not every industry needs the same type of coding.
As an example, 200,000 gas stations selling 100
types of mechanical parts certainly need a different
distribution of digits, from the twelve manufacturers
supplying 18,000 different types of ball bearings.
This is one argument against the total universality
of .the code. As you increase your universe, you
decrease your flexibility and must trade off some
efficiencies and economies. A second point is that
the Universal Product Code control agency, Distribu-
tion Codes, Inc., has recommended a bar type coding
because it was suited to the grocery industry. Might
not optical character recognition be better suited
to retail merchants? And magnetic ink to still
other industries? The whole concept of Universal
Product Coding is at this point one-sided, and the
Wholesaler/Distributors are getting the best of all
worlds.

Now is the Time to Participate

Before manufacturers begin to implement a Univer-
sal Product Code, they should contact their own as-
sociations and others in their industry. They should
develop a position on the most efficient and economi-
cal way to utilize the Universal Product Code in
their own operating environment. They should ap-
proach their distributors before the distributors ap-
proach them. They should explain what they are doing
and what they want to do so that the programs can be
complementary for all participants. When they have
a plan, it should be discussed and debated to be sure
that the Universal Product Code is in reality an in-
dustry co-ordinated code. Now, today, is the time
to participate. If we as manufacturers procrastinate,
the end result could be submission to needless ex-
pense and further complications in our normal opera-
tions.

Forum — Continued from page 12

Try your Newspeak on the silence over energy,
over the killing of environments, over the continu-
ous nearness of man killing man — but don't make
it a diatribe against the system (even though the
intelligensia can read it that way).

World Utopia — one world — the end of national
thinking — is quite incompatible with capitalistic
democracy. An op ed editorial in the Times recently
by the president of IBM asked for cooperation between
countries and international companies — because
only countries (only some countries) are large enough
to provide countervailing power to moderate the in-
ternationals. He didn't actually add that — but
his plea for cooperation said it clearly enough. I
think your editorial should underplay its apparent
intent shown by the tone.

SOME FOCAL QUESTIONS

From: Neil MacDonald
Assistant Editor, Computers and People

What is especially interesting to me in this re-
port of discussion is the significant, focal ques-
tions that are raised:

1. Can a computer actually translate Newspeak?
or is the 1965 verdict that machine trans-
lation cannot work still correct?

2. Who sets up the dictionary and who controls
its contents?

3. Will the government or the establishment use
computers to make more Newspeak?

4. How develop an example of Newspeak related to
pollution abatement controls?

5. It may not be necessary to translate Newspeak
in the area of advertising because consu-
mers come into touch with reality in a few
months by sampling products. But, how
translate Newspeak in the political arenas,
where it takes perhaps ten years to really
find out the score, as with the United
States war in Vietnam?

6. Why not apply computers to measure bias (see
Les Mezei's fruitful suggestions) and other
aspects of one's writing and thinking? o

Boche — Continued from page 16

larger manufacturers because they could not be em-
ployed economically by smaller manufacturers. I am
not prepared to argue the cost effect relationship
relating to "savings from other supermarket gim-
micks," but to the extent that the supermarket is
the sum of those "gimmicks", the difference in pri-
cing by contrast to the convenient neighborhood '"mom
and pop store" seems fairly apparent.

Supermarket Profits

I understand that supermarket profits are about
one percent of gross sales. I am pleased to hear
that the grocer's expected rate of return on invest-

ment in UPC equipment may approach 35 percent. Un-
fortunately for the consumer, these two facts are
not significantly related. (Consulting any good
engineering economy text should serve to clarify
this distinction for readers not familiar with this
type of capital investment analysis.) A great deal
of effort and coordination has been expended by an
industry in order to develop standards so that an
important new technology may be employed for profit
improvement.

Potential for Lower Prices

As a consumer, I support that potential profit
improvement. I cannot expect significant reductions
in prices while supermarket profits remain at only
one percent. As long as increased profits stem from
operating cost reductions there is the prospect that,
via competitive pressures, a portion of those profits
will be passed on to the consumer in the form of
lower prices. Conversely inefficiencies resulting

(please turn to page 26)
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Information, Power, and Complexity

Abbe Mowshowitz

Dept. of Computer Science
Cornell University

Ithaca, N.Y. 14560

Part 2

“Bureaucratic structure goes hand in hand with the concentration of the
material means of management in the hands of the master.”

4, Centralization of Power

The rapid increase in the range of social choice
has been and continues to be met by increasing cen-
tralization of power. Expanding computer applica-
tion in decision-making is viewed by proponents as
a natural response to the need for centralization
of function in complex organizations. Government,
for example, is charged with the responsibility for
making decisions which affect many different sectors
of society: industry, labor, education, health
services, etc. In order for government decision-
makers to plan intelligently, it is essential for
them to have access to reliable information regard-
ing all aspects of proposed policy. Since data
collection and record-keeping functions are spread
among many government agencies, and the volume of
information required by government decision-makers
is so great, it is argued that some form of cen-
tralized information processing is required.

This argument is historically familiar and re-
sembles the litany of reasons periodically intoned
before the public to justify defense expenditures.
The connection between improved administrative con-
trols and military activities is not a fortuitous
one, as Max Weber explains.

The bureaucratic tendency has chiefly been
influenced by needs arising from the creation
of standing armies as determined by power
politics and by the development of public
finance connected with the military establish-
ment. In the modern state, the increasing
demands for administration rest on the in-
creasing complexity of civilization and push
towards bureaucratization. (Weber; in: Gerth
and Mills, 1946, p.212)

Computer technology forms part of the technical ap-
paratus appropriated by the modern state to con-
solidate its regulatory powers. Centralized manage-
ment is facilitated by the achievements of tech-
nology in transportation, communication, and now
information-processing. "The bureaucratic structure
goes hand in hand with the concentration of the
material means of management in the hands of the
master." (Weber)

The creation of information-processing systems
with databanks for use by administrators and policy
planners seems at first glance to have much to rec-
ommend it. There is some evidence to suggest that

Reprinted with special permission from “The Conquest of Will: Information
Processing in Human Affairs”, by Abbe Mowshowitz, published by and
copyright 1975 by Addison Wesley Publishing Co., Inc., Reading, Mass.

there would be considerable reductions in operating
costs of many government agencies. What is more,
one might anticipate more informed policy decisions
and improved social services simply on the basis

of the availability of more extensive and reliable
information. The proponents of databanks are also
aware of the dangers of possible abuse: access by
unauthorized persons, either in business or crimi-
nal organizations, and manipulation by corrupt
government officials for private ends. However,

it is felt that the possible abuses constitute a
tolerable risk which can be minimized by taking
security measures to control and monitor access.

As we have indicated repeatedly, the persuasive
character of information systems in government and
industry derives from their ability to mitigate the
effects of disorganized complexity. The modern
state exists on the edge of chaos; disorder is
endemic to the mass society. This is the anarchy
of which Wiener (1961, p.148) spoke.

There [are] those who see nothing good in
the anarchy of modern society, and in whom

an optimistic feeling that there must be

some way out has led to overvaluation of the
possible homeostatic elements in the communi-
ty. Much as we may sympaithize with these
individuals and appreciate the emotional di-
lemma in which they find themselves, we can-
not attribute too much value to this type of
wishful thinking. It is the mode of thought
of the mice when faced with the problem of
belling the cat. Undoubtedly it would be
very pleasant for us mice if the predatory
cats of this world were to be belled, but —
who is going to do it? Who is to assure us
that ruthless power will not find its way
back into the hands of those most avid for it?

For the most part, the debate over databanks and
computer utilities has centered about tactical con-
siderations of the sort summarized above. The stra-
tegic impact has largely been ignored. Since the
issue has such broad implications this response is
not surprising. However, one is entitled to ques-
tion the seductive character of the framework for
tactical analysis. Does the problem in fact reduce
to weighing on one hand the benefits of improved
bureaucratic organization and consequent improve-
ments in decision-making and social services, again-
st, on the other hand, the dangers of invasion of
privacy and abuse of public trust? Can we be so
certain that the goals we want to achieve as a so-
ciety will best be served by accomplishing these
limited objectives? There is really no way to
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answer this question honestly by anticipating the
future. The present state of futurist projection
is little better than the prophesying by diviners
and oracles of old. The more prudent course calls
for understanding the historical forces which have
shaped our present values and attitudes, so that
we may gain deeper insight into the biases under-
lying desired futures and perhaps influence the
emergence of a desirable future.

Weizenbaum (1969) discusses some of the conse-
quences of population growth as evidenced by what
he terms the "homogenization of life styles." It
is a paradox of disorganized complexity that great
diversity should amount to so much sameness. For
all the different models of automobiles, gadgets
of every description, and liberated mores, our
"life styles" are as standardized and interchange-
able as the parts produced in our factories. The
computer is seen as a necessary but not sufficient
instrument for dealing with this condition. Al-
though not explicitly stated, the process of homo-
genization is seen to be encouraged by the increas-
ing centralization of control made possible through
the use of computers. Weizenbaum's concern over
the emergence of two separate cultures distinguished
according to their ability to utilize computing
facilities supports this view. However, it appears
from the discussion that the danger of power con-
centration derives quite simply from inappropriate
applications of computer technology. No account
is taken of historical trends. Although we may ig-
nore history, history is unlikely to ignore us.

There is a pronounced trend in the history of the
modern period toward the centralization of power,
Coping with the current problem requires an under-
standing of the underlying historical trend., Bert-
rand de Jouvenelt (1962) describes the transforma-
tion of power in Western history.

The history of the West, from the time of
Europe's fragmentation into sovereign states,
shows us an almost uninterrupted advance in
the growth of governmental Power. The only
way of failing to see it is to fix exclusive
attention on the forms which Power takes: a
picture of pure fantasy is then formed, in
which monarchs appear as masters to whose ex-
actions there are no bounds, to be succeeded
by representative governments whose resources
are proportionate to their authority, until
in the end democracy succeeds and receives
from a consenting people only what it chooses
to give to a Power which is its servant,

These are imponderables, But there are also
ponderables — the dimensions of armies, the
weight of taxation, the number of officials.
The measurable scale of these implements pro-
vides an exact index of the growth of Power.
Begin at the reign of Philip Augustus [king

of France from 1180 to 1223]. Without taxation

to maintain him, the king lives, like other
landlords, off his own estate, Without an
army at his command, he keeps a meager body-
guard who feed at his own table. Without of-

ficials, he depends for the discharge of public

business on ecclesiastics whom he employs and
on servants whom he appoints. Even his public
treasury, as well as his private fortune, has

an ecclesiastical home and is left in the hands

of the monks who act as his bankers. Though

I am his subject, my path never crosses that of

this head squire; he demands no tax from me,
claims from me no military service, and passes
no law which can possibly affect my life,

By the end of the reign of Louis XIV, what a
change is here for my countrymen! After a
struggle lasting for centuries, the people
have been brought to fill the royal coffers at
regular intervals, The monarch maintains out
of his revenues a standing army of two hundred
thousand men, His intendants make him obeyed
in every province, and his police harry the
malcontents, He gives out laws and sets his
dragoons at those who do not worship God in
what he considers the right way; an enormous
army of officials animates and directs the
nation, Power has imposed its will, It is now
no longer one small dot in society but a great
stain at the center of it, a network of lines
which run right through it,

An infliction, you say? Is not the revolution
which overthrows the king going to pull down
his structure, attack his apparatus of command,
which it will partly at any rate destroy, and
reduce the taxation paid by the people? By

no means; instead it will introduce the con-
scription which the monarchy long desired but
never had the strength to realize. True it

is that Calonne's budgets will never be seen
again; but the reason simply is that they will
be doubled under Napoleon and trebled under
the Restoration, The intendant will have gone,
but the prefect will have taken his place. And
so the distension grows., From one regime to
another, always more soldiers, more taxes,

more laws, more officials. (Jouvenel, 1962,
pp. 127-128) /12/

McDermott (1969) confirms the trend toward cen-
tralization of power in the contemporary world; but
his discussion of the rise and spread of the demo-
cratic ethos in Europe and North America appears at
first glance to contradict it, However, all the
contributing factors (printing press, development
of transportation and communication, growth in or-
ganized means of popular social expression, etc.)
which McDermott views as having narrowed the gap
between ruler and ruled, served also to create a
mass society in which the sovereign power of a king
was replaced by the far more commanding sovereignty
of the peoples' representatives. According to Jou-
venel, it is in the nature of power to expand,

[1t] is through the interplay of [an egoisti-
cal urge combined with the will to serve so-
ciety] that the tendency of Power is towards
occupying an ever larger place in society; the
various conjunctures of events beckon it on

at the same time that its appetite is driving
it to fresh pastures. Thus there ensues a
growth of Power to which there is no limit,

a growth which is fostered by more and more
altruistic externals, though the motive-spring
is still as always the wish to dominate. (Jou-
venel, 1962, p. 119)

We have already examined several instances of
this tendency. The introduction of computers in
large corporations has led to the centralization of
decision-making (see Chapter 4). Whisler (1967) dis-
covered in his study of effects of computers on man-
agement, that the middle ranks in the corporate
hierarchy are cither climinated or have their scope
of action severely reduced, The gap between top
and bottom widens. Similar developments are ob-
served in the area of governmental decision-making,
There is considerable cvidence to support McDermott's
contention that there is a growing rift between the
ruling class and the lower orders of society.
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5. The Myth of Complexity

The claim of social necessity for technological
development obscures the motive of those in power
to consolidate and enlarge their power., Jouvenel
explains how the public interest is used to justify
and accomplish extensions of power,

To raise contributions. Power must invoke the
public interest, It was in this way that the
Hundred Years' War, by multiplying the occa-
sions on which the monarchy was forced to re-
quest the cooperation of the people, accustom-
ed them in the end, after a long succession
of occasional levies, to a permanent tax, an
outcome which outlived the reason for it.

It was in this way, too, that the Revolutionary
Wars provided the justification for conscrip-
tion, even though the files of 1789 disclosed

a unanimous hostility to its feeble beginnings
under the monarchy. Conscription achieved
fixation, And so it is that times of danger,
when Power takes action for the general safety,
are worth much to it in accretions to its
armoury; and these, when the crisis has passed,
it keeps. (Jouvenel, 1962, p. 129)

The argument for further development of computer
technology in administration and policy-planning
may be paraphrased as follows. Society is becoming
ever more complex, and thus it is necessary to make
use of the computer in order to deal with the po-
tential chaos of this complexity. Armer (1966)
paints a glowing picture of the opportunities in
both industry and government for effectively utiliz-
ing the speed and accuracy of the computer., Of
course there are problems, but they are not insur-
mountable, These problems are the negative conse-
quences of technological development, which must be
faced, according to Mesthene (1968), by encouraging
institutional innovation. Westin (1967a) regards
the development of information systems as inevitable
and desirable, This new technology is not without
certain negative features (invasion of privacy,
abuse of public trust, etc.), but new legislation
and regulatory mechanisms can be designed to handle
them, Michael (1968) focuses on the use of compu-
ters in social planning. He has some of the same
fears as Weizenbaum regarding participation in de-
cision-making, and offers up continual education
as a partial solution, Fano (1972) goes much fur-
ther in suggesting that a "procognitive system" such
as envisioned by Licklider (1965) is essential for
the preservation of our society (see Chapter 6),
That is to say, unless information is made univer-
sally accessible, we will not be able to deal with
the challenge of complexity,

There is a missing component in all of these
arguments, namely the fact that increasing complex-
ity is a concomitant of, the centralization of power
and not a "natural” feature of social evolution.

A vicious cycle is created by the technocratic re-
sponse to conditions of increased complexity. Each
extension of power leads to ever greater social
complexity by undermining the integrity and cohe-
siveness of local communities. We are paying a heavy
price for our mobility, As the constraining influ-
ences of family and community weaken, there appears
to be greater lawlessness and thus the "need" for
centralized bureaucratic control in the form of ad-
ministrators, policy planners, and police becomes
evident, The claim that this is a necessary or in-
evitable development rests on an elitist view of
social organization; it is an argument in support of
special priviledge, The myth of complexity consists
in the conviction that we must abandon any hope of

altering the conditions on which the apparent need
for further consolidation of power is based.

As indicated earlier on, the notion of complexity
is not an intrinsic system property, It can only be
defined for a particular aspect of a system, From
an individual standpoint, the breakdown of the ex-
tended family which resulted from industrialization
exemplifies the often tragic over-simplification of
human relations brought about by technology. The
rich kinship structures of the past have either been
drastically weakened or completely destroyed. In
some parts of the world, even the nuclear family is
virtually extinct., Do the myriad superficial as-
sociations normally formed in the contemporary world
which substitute for the deep bonds of a vanishing
family life constitute a net increase in complexity?
This is certainly a moot point,

There can be little doubt that centralized decis-
ion-making undermines the integrity and cohesiveness
of local communities. Social institutions cannot
exercise effective moral suasion unless they play a
vital role in community affairs, Like most other
abilities, the exercise of responsibility atrophies
from disuse, If we are unwilling to take responsi-
bility for making decisions which affect us, even-
tually we will lose the option altogether, Since
the industrial revolution, we have moved from stan-
dardized interchangeable parts in manufacturing to
standardized, interchangeable people in society,

But life is not lived in the aggregate, It has taken
thousands of millennia for life to emerge from the
primeval ooze, for individuals to become differen-
tiated from the aggregate. Modern civilization

seems determined to crawl back into that primeval
state, Asimov's (1973) direct mail advertising to

the contrary, notwithstanding. The computer is

just another tool in the long history of the demo-
cratization of violence, The French revolution

made conscription a permanent feature of our collec-
tive experience, thus democratizing the physical
violence of warfare. Now, we are engaged in the
more subtle process of democratizing psychic violence
through the use of computers by centralized bureau-
cracies.

The temptation to use a tool because it is avail-
able and there is something at hand which calls for
its use is a formidable one to resist. But when
the stakes are high enough, resistance to tempta-
tion becomes a virtue, One may agree that central-
ized policy-planning and social services require
centralized databanks and information systems, and
that information technology is adequate to the task
of guaranteeing against the obvious abuses; and yet
one may take issue with the creation of such systems.
The obvious forms of abuse are not the most worri-
some ones. The frightening prospect here is the
abrogation of community responsibility and its con-
sequences, namely, the exercise of overwhelming
power by legitimately constituted governments. We
have already compromised our responsibility for
making informed judgments on many matters of local
and national policy by deferring to so-called "ex~
perts.” The next step if taken, would constitute
a dangerous extension of Hobbesian social contract.
The stability afforded by a paternalistic Leviathan
may be desirable so long as potentially destructive
acts are rectifiable through community action. It
is certainly not clear, however, that it is possible
to extend the powers of Leviathan indefinitely with-
out sacrificing the principle of rectifiability,

Surely some revelation is at hand;

Surely the Second Coming is at hand.

The Second Coming! Hardly are these words out
When a vast image out of "Spiritus Mundi"

(please turn to page 25)

22 COMPUTERS and PEOPLE for February, 1976



m-

l_
lar

ive

lp

ns.
Y

nt
a_
n_
Ap-

ry
the

and

1p

Computing and Data

COMPUTER HELPS AIRLINE OPERATE THROUGHOUT
HAWAIIAN ISLANDS AND ATTAIN RECORD
RELIABILITY BY NIGHT MAINTENANCE OPERATIONS

Linda Chun

Aloha Airlines

P.O. Box 30028
Honolulu, Hawaii 96820

One of the world's most unusual airlines is using
a computer to help keep its small fleet of planes
flying throughout the Hawaiian Islands.

We fly our seven jets on 96 daily flights along
19 different routes. We serve six airports on five
islands of Hawaii. The longest flight stretches only
318 miles, and the shortest, just 47 miles, taking
16 minutes.

This places a heavy demand on our maintenance
operations. We average 2.7 landings and takeoffs
an hour, about twice the rate of other U.S. airlines.
This necessitates the frequent overhaul and/or re-
placement of many airplane components.

We rely on our computer to maintain our parts in-
ventory and to help us perform maintenance proce-
dures as efficiently as possible.

The computer keeps track of available replacement
parts and signals when components should be reordered.
Instead of taking planes out of service for regular
maintenance operations, as most airlines do, we per-
form maintenance at night. The planes fly between
6 A.M. and 9 P.M. each day, and then return to their
Honolulu hangars. In that way, we keep them in ser-
vice continuously. 1In daytime, there's almost al-
ways an Aloha jet in the air.

Our maintenance procedures have become so effi-
cient that the airline has attained a 99.5 per cent
reliability factor in flying scheduled flights with-
out problems. This is the highest maintenance re-
cord in the world for the Boeing 737 planes that we
fly, and has won our airline a Pride in Excellence
award from Boeing. We also perform contract main-
tenance services for other airlines, including big
international carriers that fly to Honolulu.

We're still a young company, looking forward to
our 30th anniversary in 1976. As we continue to
grow, we expect to expand our computer applications.
For instance, we're planning to build a mathematical

Processing Newsletter

Framed by instrument panels in the cockpit of an Aloha
Airlines jet, the Hawaiian island of Maui looms into view.

model of our routes, so the computer can determine
if we could operate more efficiently, and tell us
whether to change our schedules, possibly add more
737's, or move to bigger planes.

FORECASTING CROPS USING PHOTOGRAPHIC
REPORTS FROM SPACE SATELLITES

Jim Furlong

Computer Sciences Corp.
650 North Sepulveda Bivd.
El Segundo, Ca. 90245

This is a report on the development of advanced
techniques for faster, more accurate forecasts of
global food production through satellite photographs.

This company is assisting the National Aeronautics
and Space Administration, the Department of Agricul-
ture and the National Oceanic and Atmospheric Admin-
istration in a project known as the Large Area Crop
Inventory Experiment.

The experiment involves computer analysis of sat-
ellite pictures of the wheat-growing zones of North
America in an attempt to develop better means of
predicting crop yields. If successful, the experi-
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ment will be extended to other crops and other re-
gions of the globe.

Information for the project originates from data
recorded in bands of visible light and infra-red
light by multispectral scanners aboard the earth-
orbiting satellites, Landsat I and II. At Goddard
Space Flight Center, this data is initially processed
and produces color and black-and-white photographs
for use in research studies by a wide range of or-
ganizations.

Data on the millions of pictures received is
stored so that researchers can call for pictures by
such criteria as frame number, date and types of
atmospheric conditions.

Six hundred wheat-growing areas are under study
in the experiment. One task is to precisely locate
these areas in the satellite data so that changes in
crops can be compared over a period of time.

The satellite pictures cover regions 100 nautical
miles square. Computer programs analyze digital
tapes of the satellite data, pinpoint the specific
area under study, and extract the data for areas
six-by-five nautical miles. The automated digital
image registration system compares geographic fea-
tures such as rivers, roads, and field boundaries in
order to locate each study area, rather than matching
areas by their lightness and darkness. The tradi-
tional light-dark approach doesn't work with crops,
for they change color drastically from spring to
fall.

When this preprocessing is completed, the extrac-
ted data is shipped on computer-compatible tape to
Johnson Space Center for interpretation. Here com-
puter programs will make it unnecessary to interpret
the satellite data manually, and thus dramatically
speed up the process. Computer programs that util-
ize statistical combinations of the spectral bands
will automatically identify each crop and its stage
of maturity. The programs operate on a special-
purpose computer to overcome the problem of heavy
computational loads associated with interpretive
processing.

Finally, the processed satellite data is combined
with information from other agencies to develop a
comprehensive model for yields that will produce es-
timates of wheat production and other crops. NOAA
contributes meteorological data from its satellites
and ground stations. The Department of Agriculture
supplies information on historical records of wheat
yields and agricultural patterns.

SYSTEM WILL SPAN EKOFISK OIL FIELDS
IN THE NORTH SEA

Jean Carol

Gross and Associates
630 Fifth Ave.

New York, N.Y. 10020

After more than two years of planning, design and
fabrication, acceptance tests are in progress on
more than $1-million worth of equipment that will
become the computer control and telemetry system for
the huge Ekofisk o0il fields in the North Sea.

The system was designed by Phillips Petroleum
Company's engineering department and Applied Automa-
tion, Inc., a wholly owned Phillips subsidiary that
specializes in automated process control and measure-
ment systems for the petroleum and petrochemical in-
dustries.

It will be the biggest, most complex electronic
data-procesing and production control, measuring
and monitoring system of any offshore development,
according to Applied Automation.

The heart of the system will be in a four-story
building on top of the huge concrete storage tank
in the Ekofisk field. Components will be scattered
over 650 miles, encompassing southern Norway, Tees-
side in England, and Emden in West Germany and
all the offshore Ekofisk fields. Field equipment
will be located on pump and compressor platforms, on
two underwater pipelines and on drilling and produc-
tion platforms spread over a 48,000-square-mile area
in the middle of the North Sea.

There will be two virtually independent systems,
with one dedicated to production operations and the
other to pipeline monitoring and control.

The transmission system will be based on a "line-
of-sight" micro-wave radio system augmented by tro-
pospheric scatter and satellite systems to span the
large over-water distance, and on leased lines be-
tween Stavanger and Oslo.

The system is part of the $3-billion investment
of a development group headed by Phillips Petroleum
Company Norway to tap the oil and gas fields under
the North Sea. Phillips partners in this group are
American Petrofina Exploration Company of Norway,
Norsk Agip A/S, Norsk Hydro A/S, E1f Norge A/S, Total
Marine Norge A/S, Aquitaine Norge A/S, Eurafrep Norge
A/S, Coparex Norge A/S, and Cofranord A/S. The pro-
ject, when completed, will have the capacity to deli-
ver one million barrels per day of oil and natural
gas liquids via a 34-inch pipeline to England and
about two thousand million cubic feet per day of
natural gas to West Germany through a 36-inch pipe-

line.

The computer control/telemetry system will pro-
vide operation and surveillance of production flows
from all production platforms, and selected control
functions and surveillance of the intermediate oil
pumping platforms and oil line and the intermediate
gas compressor platforms and gas line.

The system will provide flow information for the
operator in the central control facilities and per-
form data acquisition for material balance calcula-
tions for the entire system. It will also acquire
data for the following functions: calculation of
royalty payments, verification of custody transfers,
calculations associated with well selection, reser-
voir study programs, and determination of production
optimization.

It will have an emergency shutdown system located
at Ekofisk Center, atop the million-barrel storage
tank. The system will be capable of automatic total
or selective shutdown. Scheduled shutdown can also
be carried out manually. Every shutdown push-button
will be scanned by computer once per second.

To prevent problems with nuisance shutdowns and
voltage fluctuations, every station of the system
will have stable back-up power.

A Phillips spokesman said, design criteria inclu-
ded the following:

® Ultimate reliability consistent with the state
of the art.

® (Operational and expansion flexibility.

24 COMPUTERS and PEOPLE for February, 1976



ation

® Compliance with regulations and restraints im-
posed by regulatory bodies.

® Ease of maintenance.
® Cost.

Although the hardware is from numerous sources,
all of the software is either standard or custom
from Applied Automation. Standard software includes
Applied Automation's real-time operating systems,
process input/output routines, logging routines,
utility programs, telemetry service routines and
cathode ray tube service routines. Examples of cus-
tom software are measurement computer-connected pro-
grams, "pig and scraper" accounting programs and
emergency shutdown programs.

The system will utilize five computers, with
three digital computers at Ekofisk Center serving as
master stations. The largest computer will be an
IBM 370/155 in Oslo on which Phillips Petroleum Com-
pany Norway leases time.

Information from Oslo, based on input from the
Ekofisk field and pipelines, will be relayed through
Stavanger to effect production schedules.

During the design of the communications system,
several transmission alternatives were considered,
including high-frequency single-sideband radio, sub-
marine cables and satellite transmission. The high-
frequency system was found to have insufficient time
availability (90-95 per cent); it would support only
one or two channels and had a high data error rate.
Submarine cable was rejected because of its vulner-
ability to damage from ships' anchors and trawlers.

The tropospheric scatter radio equipment is being
manufactured in the United Kingdom by Marconi Com-
munications Systems Limited.

STIMULATING MINORITY STUDENTS
TO BECOME INTERESTED IN COMPUTERS
AND ENGINEERING CAREERS

Diane R. Wilson
Department of Information Services
Notre Dame, In. 46556

By teaching junior high school students how to
play games and tricks with the computer, the Univer-
sity of Notre Dame's College of Engineering hopes to
stimulate many minority students to consider and pre-
pare for careers in engineering.

The project is part of a new effort launched by
Notre Dame and thirteen other Midwestern engineering
institutions to make pupils aware of the potential
of an engineering career while they are young enough
to prepare for college entrance.

Supported primarily by a $750,000 grant from the
Alfred P. Sloan Foundation, the program is known of-
ficially as the CIC+MPME, or Committee on Institu-
tional Cooperation plus Midwestern Program on Minor-
ity Education. Each of fourteen universities forming
the consortium will have the opportunity to develop
its own project to encourage young minority students
to prepare for engineering careers.

The decision was made to work at the lower levels
of the high school grades, because this is where
many youngsters lose their motivation for scholarly
and college work. Because such programs are needed
throughout the country, not just in the Midwest, two
criteria for evaluation were transferability. that
is, ease in setting up similar projects at many
schools, and cost effectiveness.

In developing the program, the consortium was con-
cerned that engineering, traditionally a profession
providing upward mobility to newcomers to America
and to ethnic minorities in general, has not attrac-
ted many Blacks, Hispano-Americans and American Indi-
ans.

Plans for the new program are based on several
assumptions:

— Inner-city children are not exposed to engi-
neers and engineering in their everyday
experience.

— Preparation for engineering school needs to
take place in secondary schools.

— Many inner-city children avoid mathematics,
physics and chemistry in high school because
of the presumed difficulty of these subjects.

— Parents, teachers, counselors, and administra-
tors at inner-city schools often are not
well informed about opportunities in engi-
neering and may not recognize students
with engineering talent.

Under Notre Dame's project, terminals which feed
into the University computer will be placed in sev-
eral South Bend junior high schools where there is
a majority enrollment of minority students. Engi-
neering faculty and students of Notre Dame will help
teachers and students to understand how a computer
works, suggest projects to stimulate interest in
problem-solving, and sponsor programming contests
among the schools. "Computers can be a lot of fun,"
Dr. David L. Cohn said. "You can play all kinds of
games and tricks. But," he emphasized," you can do
almost nothing unless you think about it.

In addition to Notre Dame, the consortium includes
Purdue University, Northwestern University, Univer-
sity of Illinois at both Urbana-Champaign and Chica-
go Circle, University of Iowa, University of Michigan,
Michigan State University, University of Minnesota,
Ohio State University, University of Wisconsin, at
both Madison and Milwaukee, Illinois Institute of
Technology and Indiana-Purdue at Indianapolis. O

Mowshowitz — Continued from page 22

Troubles my sight: somewhere in the sands of
the desert

A shape with lion body and the head of a man,

A gaze blank and pitiless as the sun,

Is moving its slow thighs, while all about it

Reel shadows of the indignant desert birds.

The darkness drops again; but now I know

That twenty centuries of stony sleep

Were vexed to nightmare by a rocking cradle.

And what rough beast, its hour come round at
last,

Slouches towards Bethlehem to be born?

(W.B. Yeats, 1924)

References

/1/ Reprinted by permission, "American Scientist"
journal of Sigma Xi, The Scicntific Research
Society of North America,

/2/ In Chapter 4, we discussed Simon's conception
of hierarchy in connection with social organi-
zations, particularly corporations.

/3/ See Mowshowitz (1968b),

/4/ Reprinted by permission of the Society for Gen-
eral Systems Research,

{please turn to page 26)
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Irwin — Continued from page 15

but it now embraces the electronic industry, the
semi-conductor industry, the computer peripheral
industry and, indeed, the computer industry itself.
In a sense, the potential for competitive entry into
the telecommunications industry has never appeared
more promising or more real.

The Impact of Competition

Technology has sired competition in telecommuni-
cations. A first such experience occurred in the
leasing of equipment by the subscriber; and a second
impacted the buying practices of the operating com-
panies. In the 1960's, subscribers began to circum-
vent the so-called foreign attachment rules and tar-
iffs promulgated by the telephone company. This
first began with the attachment of equipment through
acoustic couplers, to the telephone network. In
1968, however, the ability for customers to own
equipment received formal status. The FCC in its
Carterphone decision permitted customer ownership
and attachment to the telephone network, a decision
that sent ripple effects through the entire tele-
phone industry.

The effects were largely identified with the ele-
ment of new competition introduced into the terminal
market. The user no longer had the option of only
leasing equipment and hardware from the telephone
utility. Rather, the user possessed an additional
choice of owning of equipment and tying it into the
dial-up network. The result was that independent
manufacturers began to take advantage of these mar-
ket opportunities in providing telephone handsets,
switchboards and key telephone systems. In less
than two years the interconnect market was inundated
by Japanese equipment.

It is appropriate to ask why entry took place in
this segment of the market. The answer is that
either the outside manufacturers could supply equip-
ment that was lower in price than that made available
by the telephone company, or that the new equipment
possessed superior features than that provided by
the telephone utility. Whatever the answer, users
began to switch and buy and own equipment, rather
than lease it from the telephone company. In so do-
ing, they threatened the investment rate base of the
reqgulated communication carrier.

Eruptions of Competition in Interconnection

The eruption of competition in the interconnect
market also impacted the relationship between the
captive supplier and the regulated utility. Now
operating companies felt themselves under pressure
to retain their customers and to salvage their in-
vestment rate base. As a reflex action they turned
naturally to their own captive suppliers. But if the
captive suppliers’' products did not manifest the
right price or were too expensive, or did not pos-
sess the right features, the operating company could
not introduce equipment that would retain the loyalty
of its customers. If that product was found wanting,
in price, features or cost, the operating telephone
company felt an urgency to turn to outside suppliers
manufacturing equipment that would enable the utility
to satisfy the needs and requirements of its busi-
ness customers.

However, a third party intervening within the
confines of the holding company was a serious matter.
For one thing, the intrusion threatened the basic
structure of the holding company organization and
control. Regarding the competitive supplier as a

threat, the holding company responded with a series
of policy strategies geared to counteract market
intervention.

One such recent policy was to centralize the pro-
curement of hardware and equipment at corporate
headquarters, thus discouraging outside suppliers
from contacting each operating telephone company in-
dividually at its own geographical location; other
policies focussed on tariff cutting, reorganization,
and a new emphasis on marketing.

In sum, market competition carried with it two
implications to the telephone industry. One was
the interjection of rivalry in the subscriber mar-
ket. The second was the introduction of market en-
try into the operating telephone company market in
its choice of equipment.

Competition in turn spurred a response on a broad
front — new services, new tariffs, new pricing., new
organization and an emphasis on marketing. At the
same time, ATET called upon the FCC and the state
regulatory agencies to declare a "moratorium" on
competition on grounds that market rivalry compro-
mised the common carrier principle and was contrary
to the best interests of the business and the resi-
dential customer.

(To be continued in next issue)

Mowshowitz — Continued from page 25

/5/ This approach is similar to the procedure fol-
lowed by the parlor game "Twenty Questions,"
where one must identify an object by a series
of questions.

/6/ The technical details are beyond the scope of
the present discussion; see Mowshowitz (1968a).

/7/ For a comprehensive treatment of the subject,
see Ash (1965) or Gallager (1968).

/8/ More precisely, an ensemble is a set of messa-
ges with an associated probability distribution,

/9/ From "Problems of an Industrial Society" by W.

A, Faunce. Copyright 1968 by McGraw-Hill Book
Company. Used with permission of McGraw-Hill
Book Company.

/10/ This is essential to the growth of "convivial
tools." See Illich (1973).

/11/ Reprinted with permission of Macmillan Publish-
ing Co., Inc. From "The Collected Poems of
W. B. Yeats" by W. B. Yeats, Copyright 1924
by Macmillan Publishing Co., Inc., renewed
1952 by Bertha Georgie Yeats.

/12/ From "On Power" by Bertrand de Jouvenel, trans-
lated by J. F. Huntington, Copyright 1949 by
The Viking Press, Inc. Reprinted by permission
of The Viking Press, Inc. o

Boche — Continued from page 19

from failure to take advantage of technological in-
novations can only lead to relatively higher costs
(read higher prices) in the long run. This is a
clear case in which the application of computer

technology can only benefit peoplel 0
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GAMES AND PUZZLES for Nimble Minds -~ and Computers

It is fun to use one’s mind, and it is fun to use the
artificial mind of a computer. We publish here a variety .
of puzzles and problems, related in one way or another to
computer game playing and computer puzzle solving, or

Neil Macdonald
Assistant Editor
to the programming of a computer to understand and

use free and unconstrained natural language.
We hope these puzzles will entertain and challenge

_the readers of Computers and People.

NAYMANDIJ

In this kind of puzzle an array of random or pseudoran-
dom digits (“produced by Nature) has been subjected to a
“definite systematic operation” (“‘chosen by Nature”) and
. the problem (“which Man is faced with™) is to figure out
what was Nature’s operation.

A “definite systematic operation” meets the following
requirements: the operation must be performed on all the
digits of a definite class which can be designated; the result
displays some kind of evident, systematic, rational order and
completely removes some kind of randomness; the operation
must be expressible in not more than four English words.
(But Man can use more words to express it and still win.)

~ NAYMANDIJ 762

6 6 55334344288496514542
11654270839549822110
36562204714815200265€6
73956699434653892842
8243535670356416¢6297105
3669851126594102¢6954
262887536519470809¢628
980029755037391438€6 2
64879711763305382915
576278749900990541438
MAXIMDIJ

In this kind of puzzle, a maxim (common saying, proverb,
some good advice, etc.) using 14 or fewer different letters
is enciphered (using a simple substitution cipher) into the
10 decimal digits or equivalent signs for them. To compress
any extra letters into the 10 digits, the encipherer may use
puns, minor misspellings, equivalents like CS or KS for X
or vice versa, etc. But the spaces between words are kept.

MAXIMDIJ 762

e} et KO K
A
S+ X 0¥ >E

NUMBLES

A “numble” is an arithmetical problem in which: digits
have been replaced by capital letters; and there are two
messages, one which can be read right away and a second
one in the digit cipher. The problem is to solve for the
digits. Each capital letter in the arithmetical problem
stands for just one digit 0 to 9. A digit may be repre-
sented by more than one letter. The second message,
which is expressed in numerical digits, is to be translated
(using the same key) into letters so that it may be read;
but the spelling uses puns, or deliberate (but evident) mis-
spellings, or is otherwise irregular, to discourage cryptana-
lytic methods of deciphering.

NUMBLE 762
I T1 S LATETO
x TOO + WATER
EI LPS = LTAERT
EI LYS
I 1 SAS P W= veC
= I CEY.RLS
66059 13025 8271

We invite our readers to send us solutions. Usually
the (or “a”) solution is published in the next issue.

SOLUTIONS

NAYMANDIJ 761: Column 16: 5,7
MAXIMDIJ 761: There is a salve for every sore.
NUMBLE 761: Much honey, many moths.

Our thanks to the following individuals for sending us
solutions: Leon Davidson, White Plains, N.Y.: Maximdij
7512 — Pat Tischhauser, Columbia, Md.: Naymandij 7512;
Numble 7512 — Leonard Sixt, Somerville, N.J.: Maxim-
dij 7512; Numble 7512 — Edwin W. Hayes, Upper Marl-
boro, Md.: Maximdij 7512; Numble 7512 — T. P. Finn,
Indianapolis, In.: Maximdij 7512; Numble 7512 — Abraham
Schwartz, Jamaica, N.Y.': Numble 7512 — L. R. Chauvenet,
Silver Spring, Md.: Naymandij 7512; Maximdij 7512;
Numble 7512.
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