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AUTOMATION-

the new technology

€ Rather than replacing human labor, automation will make it possible to
render new, more Comprehf.'nsivc and more economical se

By John Diebold

Automatic control gives every evidence of
becoming one of the most important factors
influencing industrial development during the
second half of the twentieth century. While
the source of power may be affected by develop-
ments in the atomic energy field, it is automatic
control that will in large part determine the
manner in which power is used and consequently
the Form of our industrial plant.

h cond industrial revolution,” as the ap-
pl of automatic control has been called,
lacks the unifying symbol that James Watt's
steam engine provided for the first industrial
revolution, when power-driven machinery re-
placed hand labor. Mo single machine, no one
picce of equipment — not even the digital com-
puter — adequately represents the nature of the
industrial change being wrought by automatic
control. Thus the many different forms in which
this emerging technology shows itself have been
the main ¢ ts of attention — with much re-
sulting confusion.

Tt is of the greatest importance that American
businessmen should not be the victims of this
confusion; that instead they should cut through
the varied and often apparently contradictory
manifestations of this new development to the
key concepts that make it what it is — and thus
master the second industrial revolution as they

did the first. Think of all the implications of
such an achievement for the future of the United
States economy!

Key Concepts

In particular, what are the key concepts which
top executives should understand in order to
make intelligent decisions involving automation
in their plants? Experts' opinions would cer-
tainly vary, but it seems to me that the following
should be included on any list:

(1) The common dem a
widely different forms of the new technol
comcept of feedback control, or self-correction.
is the use of electronic controls employing feedback
that gives rise to an entirely new technology: auto-
mation.

(2) Electronic controls for automation can be
used for special as well as general purposes — for
performing a time study as well as for automating
a complete plant,

(3) Processes, machines, and products must be
redesigned, often along :ﬂmpmdy new lines, to
make most effective use of such controls; otherwise
technical progress will be slow.

(4) Although the potential uses for automation
are tremendously varied, there are significant lim-
iting factors of a nontechnical nature — for in-
stance, consumer desires,

(5) The probable impact upon the economy has
been greatly :.“ggcral:cr There will be no worker-
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"he claims to be an expert in a subject which most other

~ business people claim to be equally expert. What does the

system man know that the office manager, or indeed, any other
. manager does not know?...

There are already growing up in the office field a number of
other techniques which do not suffer from these disadvantages.
There is the computer programmer who has learned a secret
language. There Is the operations research man who, as a
mathematician, employs unassailable mathematical
techniques.... Each has his esoteric techniques to sell.

But what has the systems man which is not the everyday
currency of everyone else in business?”

11t International Systems Meeting, 1959 11
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Norbert Wienerof M.LT., ex-
child prodigy and one of the
world’s foremost mathematicians,
was the first to grasp clearly that
communication of information is a
problem in statisties.

e 50s

rrly 1950s

Claude Shannon of Bell Lab-
oratories, a thirty-seven-year-old
engineer and mathematician, pub-
lished his brilliant work, A
Mathematical Theory of Com-
munication, in 1948.

— fashionable & novel
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The Information Theory

by Francis Bello

Great scientific theories, like great symphonies and great
rarest—creations.

above the other creations is that it may profoundly and
rapidly alter man's view of his world.

In this century man's views, not to say his life, have al-
ready been deeply altered by such scientific insights as rela-
tivity theory and quantum theory. Within the last five years
& new theory has appeared that seems to bear some of the

central teachings of
mlldﬂtbm.fwﬂummlm
hensive understanding of their trade. It tells them how to
mmmﬂuymalhdwhm_u—

Reprinted from the December 1953 issue of Fortune Magazine by special permission;

(@© 1953 Time Inc.

the commodity called “information”—and how to measure
the efficiency of their machinery for transmitting it. Thus
the theory applies directly to telegraph, telephone, radio,
television, and radar systems; to electronic computers and
to automatic controls for factories as well as for weapons.
It may be no exaggeration to say that man's progress in
peace, and security in war, depend more on fruitful applica-
tions of information theory than on physical demonstra-
tions, either in bombs or in power plants, that Einstein's
famous equation works. As might be expected, military ap-

tainly incorporates more of the lessons of information theory
than any other communication system yet devised. The
‘warning line was designed by the two organizations that
should know more about the theory than anyone else: Mas-
sachusetts Institute of Technology (working through its
Lincoln Laboratory) and Bell Telephone. Laboratories.

23
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[GRNlechnelogy

Harvard Business Review

November-December 1958

New information flows cut
new organization channels.

MANAGEMENT
in the 1980°s

By Harold ]. Leavitt and
Thomas L Whisler

Over the last decade a new technology has
begun to take hold in American business, one
so new that its significance is still difficult to
evaluate. While many aspects of this technol-
ogy are uncertain, it seems clear that it will
move into the managerial scene rapidly, with
definite and far-reaching impact on managerial
organization. In this article we would like to
speculate about these effects, especially as they
apply to medium-size and large business firms
of the future.

The new technology does not yet have a single
established name. We shall call it information
technology. 1t is composed of several related
parts. One includes techniques for processing
large amounts of information rapidly, and it is
epitomized by the high-speed computer. A sec-
ond part centers around the application of sta-
tistical and mathematical methods to decision-
making problems; it is represented by techniques
like mathematical prograining, and by method-
ologies like operations research. A third part is

in the offing, though its applications have not yet
emerged very clearly; it consists of the simula-
tion of higher-order thinking through computer

programs.

Information technology is likely to have its
greatest impact on middle and top management.
In many instances it will lead to opposite con-
clusions from those dictated by the currently
popular philosophy of “participative” manage-
ment. Broadly, our prognostications are along
the following lines:

(1) Information technology should move the
boundary between planning and performance up-
ward. Just as planning was taken from the hourly
worker and given to the industrial engineer, we
now expect it to be taken from a number of mid-
dle managers and given to as yet largely nonexist-
ent specialists: “operations researchers,” perhaps,
or “organizational analysts.” Jobs at today's middle-
management level will become highly structured.
Much more of the work will be programed, i.e.,
covered by sets of operating rules governing the
day-to-day decisions that are made.

(2) Correlatively, we predict that large indus-
trial organizations will recentralize, that top man-
agers will take on an even larger proportion of the

© 1958 by the President and Fellows of Harvard College; all rights reserved.
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m Used directly by top executives
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By John Diebold

Automatic data processing (ADP) has cer
tainly arrived. But somehow it has not pro
duced changes of the order of magnitude that
we who have pioneered in the field expected.
Why is this? And what major changes in man-
agement still lie ahead as the revolution in infor-
logy gathers ?

- 1
matum e

Speedy and Spotty

Let's take a quick look at the record since
ENIAC and Mark [ made their appearance 19
years ago. In that bricf period five distinct pha-
ses may be discerned:

{1} First, there was the cold-
ness of potentiol users in the
carly 1950%. Typical of this pe-
riod is the controller who quoted
me Pope’s “Be not the first by
whom the new is tried, nor vet
the last to lay the old aside.” Ev-
ervone was from Missouri and
had to be shown,

(2) Next came the status “kick”
of 1956-1957 when corporate
presidents decided they had mw
keep up with the Joneses. Four-
color photos of walnut paneled,
deep-carpeted, “showcase” installa-
tions graced corporate annual re-
poets, and vet-to-be-realized sav-
ings by computers were what the
presidents bragged about o one
another out on the golf course.

(3) Then, with the onset of
the 1957 recession, came disil-
lusion as the initial installations
failed to live up W expectations.
Naive early projections of big
payvoffs changed in a matter of
months to an attitude reminiscent
of Damon Runyon's character,
Harry the Horse, on his way to the
track: “I hope I break even today
— I need the monev,”

(4) The fourth era was ush-
ered in during the carly 1960%.
It was characterized by a grow-
ing sophistication on the part of
business regarding at least the ob-
vious data-processing applications
(as more programmers and other
trained personnel became avail-
able). OFf especial importance, there was a grow-
ing b puter facturers of
business data-processing problems, which affected
computer design.

(5) Finally, today, we have routine acceptance
of the electronic computer as an everyday twol of
business. Almost 15,000 computer systems are
now installed in this country alone. And, of even
greater significance, more computers are now on
order than have been built in the past 15 years.

Unrealized Potential

OF course, many of the 15,000 ADP systems
in use are more than paying their way, and some
are performing tasks that were not possible be-
fore. But even in the best applications we have
not come close to realizing the computer’s true
potential. Let me hazard some reasons why.

2glize; Potential of computer...

Automatic Data Processing 61

“BE NOT THE FIRST BY WHOM THE
NEW IS TRIED, NOR YET THE
LAST TO LAY THE OLD ASIDEW

“OF COURSE OUR INSTALLATION
IS A SUCCESS = FOUR-COLOR
PICTURE SPREAD IN LAST
MONTH'S OFFICE INTERIORS —

NEXT MONTH,
HOUSE BEAUTIFUL!”

*I HOPE WE BREAK EVEN
TODAY —WE NEED THE MONEY!”

Deterring factors ditfer from installation to
installation. Sometimes — but rarely now —
the cquipment is at fault. In most cases the
problem can be laid right on management's
doorstep:

rather

7 mostly
than corporate-wide in scope.

* Not enough Fresh thinking, and too much re-
liance on canned approaches.

* Selection of the wrong people to plan the in-

1L — Le., technical specialists who fail w
acknowledge or cven appreciate their limited un-
derstanding of business practice.

O ph on hard and und ph
sis on the design of comprehensive systems.

These are serious faults. But the basic prob-
lem lies deeper. It is Far more subtle, yet in a

Harvard Business Review - 1964




THE REAL PROBLEM IS TO FIND
APLACE FOR ADP IN
THE ORGANIZATION STRUCTURE

Automatic Data Processing

velopment, sales effort, and accounting control.
Whether this will be a staff or a Iinrgfuncti.un
s a moot and perhaps academic question. But
it will surely be a senior-management function
staffed by the ablest men the business can find.
Only if conceived and organized in this way can
it help the organization realize the full poten-
tial of ADP.

Harvard Business Review

must determine on its own
the optimum answer to, the
vital, pressing question

Whither
The S & P
Group?

By Albert Kushaes

YSTEMS planning is cecupying an increasingly
important place in today's business opers-
tions, particalarly in view of the spectacular
growth of data processing activities. And as more
and more data processing work has been com-
werted to computers, the proper robe and organiza-
tional location for systems planning responaibili-
ties have become an increasingly importamt

ot only must the responsibilities for computer
feasibility studies, compater systems changes,
and integration of data processing systems

office did not receive much concentrated attestiol
In the early twenties, clerical costs wers nd
eonsidersd too great a burden to mansgemen
nor wers they thought to offer much of an of
portunity for profit improvement. Most accound
ing was historical in those days: the various ted
niques of planning and control as we know thes
today, Including budgetary control and standas
costing, were used only in the mare
Maricet and s
and their advantages to management were j
beginning to be understood. The potentials
ized offica i such as tabulal

throughout the eompany be a5
signed, but the handling of inter-unit, a8 well as
intra-unit, procedures work must also be given
thought.

To ses our problems in proper perspective, we
might review the history of systems work as we
know it today. Sech work began in the factory.
which anticipated th office in its afforts to elimi-
nate, simplifyand measure work. In the early part
of this century, the excellent work of men like
Taylor and Gantt started that kind of thinking,
which gained added Impetus during World War I
and in the sarly twenties. However, even though
by that time work measurement and simplifica-
tion had become commonplace in the factory, the

gear, for processing greal masses of data did
really start to take hold until the middle twen!
with the life insurance companies being
the early users.

The real opening wedge for office systems
procedurss work was the grest depreasion of
early thirties, which stirred up a tremen
interest in clerical costs. In wddition to the
eompany Incomes of the depression years,
was a dawning recognition that the boom
af the later twenties had bullt up inefficient
head in the office. Also, mew federal, state
local tax and insurance forms and reqal
created payroll and inventory accounting P!

S———

Systems & Proe

———

lems that had beem unknown befors thia time.

Then World War IT came along, not only ereat-
Ieg & shortage of trained clerical help but also
mmpounding the office workload with all sorts of
pape- work, such as the priority schemes required
by the War Production Board. This situation per-
feres gave another great impetus to systems and
procedures work.

New twist for an old game

The early fifties saw the advent of the slectronic
esmputers into the business world. These devices
brought with them great opportunities for pro-
edural improvement through mechanization. The
Witems planner was slow to recogmize this was
fimply an extension of the work he had already
ben doing, and before long the systems feld
way invaded by & new breed of systems man—the
@mputer specialist. As a result, ome of our big
Probilems today is integration—the integration af
Smputer and noncomputer systems afforts.

As more and more data processing work has
Meen converted to computers, it has become evi-
feat that the integraticn of computer and general
Witems work is only one of the problems we face.
More broadly, the proper role and organizational

R s

location for the emtire systems and procedures
responaibility have become a problem. The con-
troversies we have seen arise in client organiza-
tions that are symptomatic of this kind of problem
can be categurized in thres broad areas—the role
of a systems function, compater programing, and
computer operations.

The following are typeal controversies that
arise over the role of the systems function. Has
an operating department the right to approve or
reject, or simply advise on, changes in the reports
they are now recelving? Does reaponsibility for
tabulsting systems design rest with the tabalating
aperation or with the systems group? Is systems
planning usarping the right and cbligation of line
management to do systems work within a de-
partment? Can computer systems work be com-
bined with general systems work? Should line
operating personnel be involved in the company’s
systems design?

In the computer programing area, too, questions
arise s to responsibility and location. For ex-
ample: Are the delays in developing computer
systema dus to programing incompetency or to
the continual introduction of systems changes by
operating personnel? Should the compuater operat-
ing group have its own programera? Should pro-

Systems and Procedures - 1965




YOUENEEa a New Computer ...

m“third generation”
hardware

m[erminals

mRandom Access
Storage (hard disk
drive)

mSold as key to
MIS
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Zndrariet of consultants

a more relaxed, leisurely management environment.

The uneasiness will be replaced by a feeling of
confidence in the completeness and timeliness of

Information and In the decisions based on that
Information....
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m “MIS” more off a goal than a plan for many firms

m \Word of disasters leaks out circa 1968

35



0 fight back —

m Claim “information”
as what they did all
along
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Computers

Can’t Solve Everything

Many corporations are waking up to the fact

that they were oversold. Now they recognize that
the most important business decisions

cannot be reduced to neat mathematical terms.

Electr mp been long touted as the cer-

tain eure for the prol management.
year American industry will spend some §7 billi

nputers and associated equipment—or about 10 per-

sent of the nation's total new investment in plant and

rance that it's all worth i

experts that management is not harnes
‘Computers are ov

tends that the
d

expertise In the management of the com
to Hertz. In a new book, out this month, called New Power
for Management, he predicta that a company that hasn't
k on higher-order & e .
allowing hopelesaly in the waks
While most compani
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MANAGEMENT INFORMATION SYSTEMS

Some dreams have turned to nightmares

Rorey Ramvp

Mr. Rhind is an associate of McKinsey &« Com-
pany, Inc. of San Francisco.

It is common knowledge that an executive
is dependent on the quality of information
he receives—both official and unofficial. Re-
cently many systems men have urged the
use of computers in creating management
information systems (Mis). In this article
Ridley Rhind explores the value of such
systems. He begins by citing some limita-
tions of comupter-based M3 in providing
the information needed by managers for
making decisions. Even though the author
illustrates that on certain levels of manage-
ment a computer-based information system
can be of great value, he nevertheless con-
tends that many claims for computers are
unfounded. In addition, Rhind feels that
despite great strides made in perfecting
computer information systems, the respon-
sibility for judgment still remains with
management.

An executive’s dependence on information
has long been recognized. Speaking of
President Franklin D, Roosevelt as he ap-
proached his new office in the 1930’s, Arthur
Schlesinger has reported that “the first task
of an executive, as he [F.D.R.] evidently
saw it, was to guarantee himself an ef-
fective flow of information and ideas. . . .™

Schlesinger goes on to discuss the very great
efforts that President Roosevelt made to
ensure that he received information—as
often from unofficial as from official sources.
Although it has not always been so explic-
itly recognized, the need for information in
business if as great as it is in politics,
and business executives mow universally
acknowledge that their sources are very
imperfect. But it is only recently that it
has become the height of fashion to look
to computers to meet executives’ informa-
tion needs.

COMPUTER-BASED MIS

Because the computer seems to promise an
improvement in the availability and quality
of information—which would meet a univer-
sal need—computer-based management in-
formation systems (Mis) are much
discussed in management journals today,
but many of the hopes now pinned to such
systems seem to be derived from the acute-
ness of the need rather than the real likeli-
hood of success.

The concept of a computer-based Mis
'Quoted in Richard E. Neustadt, Presidential

Power (New York: John Wiley & Soms, Inc,
1960), p. 149.
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Sought Lnro'f‘TJ a redefinition of management
itself

Never altogether succeed
m “Information” just comes to mean “computer”
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1would be Professional,
aiisan, member of Managerial caste

) t” 1tself 1s a constructed,
overarching category
m Group mobility, realignment of managerial castes
m Class consciousness, ideology crucial
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m “Information” is a central ideology of
present day
m \We don’t have a great handle on Its
historical nature
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