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Unlocking the
Computer's Profit Potential

A McKINSEY STUDY

''The rule is, jani tomorrow and jam yesterday, but never jam today."

The Red Queen's rule for Looking Glass Land fairly sums np the effort

of many companies to wring profits from the computer. Yet this

study suggests that "jam today" might he plentiful, if management

would reshape Its old strategies to fit its new opportunities.

I N TERMS OF technical achievement, the
computer revolution in U.S, business

is outrunning expectations. In terms of
economic payoff on new applications, it
is rapidly losing momentum. Such is the
evidence of a recent study by McKinsey
& Company of computer systems man-
agement in 36 major companies.

From a profit standpoint, our findings
indicate, computer efforts in all but a few
exceptional companies are in real, if often
unacknowledged, trouble Faster, costlier,
more sophisticated hardware; larger and
increasingly costly computer staffs; in-
creasingly complex and ingenious appli-
cations : these are in evidence everywhere.
Less and less in evidence, as these new
applications proliferate, are profitable
results.

Most large companies have success-
fully mechanized the bulk of their routine
clerical and accounting procedures, and
many have moved out into operating ap-

plications. Yet with few exceptions their
mounting computer expenditures are no
longer matched by rising economic
returns.

What has gone wrong? The answer,
our findings suggest, lies in a failure to
adapt to new conditions. The rules of the
game have been changing, but manage-
ment's strategies have not. A look at cur-
rent computer development efforts shows
that the prime objective of many is still
the reduction of general and administra-
tive expenses. Yet for most companies
this is an area of fast-diminishing returns.
It is high time for a change of course in
the computer development effort, many
senior executives are beginning to recog-
nize, "How can I keep on justifying major
computer expenditures when I can't show

This article is a condensation of the
Research Report to Management published
earlier this year under the same title.
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“After buying or leasing some 
60,000 computers during the past 
fifteen years, businessmen are 
less and less able to state with 
assurance that it's all worth 
it.”

Computers Can't Solve Everything
Fortune Magazine (1969)
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“The computer has had little 
impact on most companies' key 
operating and management 
problems.”

Unlocking the Computer’s Profit Potential
McKinsey & Company, 1968
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ECONOMICS

of the Digital Computer

Costs Uses Speed Scale

By Richard F. Clippinger

This article is based on Wide experience in
the application of high-speed automatic com-
puters to the solution of scieiitific, engineer-
ing, and operations research problems, and
on extensive consideration of the use of com-
puters in business and industry. It should be
stressed, however, that many of the applica-
tions discussed in this article do not belong
to the category of examples which have al-
ready been worked through to completion.

Thus the conclusions set forth here repre-
sent extrapolations from a broad base of ex-
perience into the future. The author — who is
Chief, Computing Services Section, Raytheon
Manufacturing Company — would have pre-
ferred to wait three to five years and dien
draw conclusions from accomplished facts,
but there has been substantial demand for a
more specific prediction of fields and methods
of application and detailed requirements of
personnel and cost. It is hoped that these
objectives are met in this article, even though
there is risk of oversimplification and conse-
quent misinterpretation.

For example, the reader may be startled
at the magnitude of effort required to realize

the full potential of the automatic computer.
He is urged therefore to observe how large
this potential is and to bear in mind that a
modest expenditure will suffice to get started
on a paying basis.

— The Editors

As businessmen consider the implications of
the phenomenal developments in data-process-
ing equipment in the light of their own require-
ments, they are likely to ask themselves:

C What records and problems do I have to which
a digital computer can he advantageously applied?

c Will a digital computer lower my cost?
C Should I set up my own installation, or should

I farm out my problems to a computing center?
C What scale of operation fits my company?

Various aspects of the use of computers have
been discussed in recent issues of this maga-
zine.^ I shall try to provide a rounded picture
here, but with more attention on what has not
been covered — particularly the potential uses
and costs for the company which has not had

' See John A. Higgins and Joseph S. Glickauf, "Elec-
tronics Down to Earth," HBR, March-April 1954, p. 97;
and Roddy F. Osbom, "GE and UNIVAC: Harnessing the
High-Speed Computer," HBR, July-August 1954, p. 99.
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EDP - A 20 Year Ripoff!
Infosystems (1974) 

“Electronic data processing is 
the biggest ripoff that has 
been perpetrated on business, 
industry, and government over 
the past 20 years"
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CHARACTERISTICS AND PERFORMANCE 
PREDICTORS OF 

7094 COMPUTER SERVICE OPERATORS 
BRUCE F. GORDON AND RICHARD A. DENNIS 

Bell Telephone Laboratories, Incorporated 
Murray Hill, New ]ersey 

At the time the present study was undertaken, there were 62 Computer 
Service Operators on the Bell Laboratories payroll. 

Historically, input into the CSO classification has been limited to ex- 
perienced EDP operators from the outside market. Recently a few without 
background experience in EDP have been trained. 

The degree of experience of market hires has ranged from console- 
operated, tape-oriented computer systems (similar to the 7094 computer 
at BTL) to ability to operate EAM equipment and computer school grad- 
uates. Market candidates with experience have required 3 to 6 months on- 
the-job training before becoming proficient. This study is limited to experi- 
enced operators who have reached typical proficiency. 

While input has been adequate for our computer facilities to date, it 
was felt that there was a need for better descriptors and predictors, ff the 
Laboratories was to meet future manpower requirements. 

1. The pool of available market hires with appropriate experiences was 
shrinking while the demand was increasing. 

2. The extent to which in-house recruits or trainees would be able to 
meet job qualifications was not known. 

Investigation* 
Computer Services Operators, Computer Services Supervision, and 

computer users or programmers were interviewed. A literature search 
failed to turn up relevant studies in the operation field. 

CSO Job 
The CSO operates the central system console and all of the peripheral 

equipment (tapes, printers, card readers, etc.). The operator manually 
loads and unloads each job and takes whatever actions are needed while 
processing each job, in response to a set of signals from the console or 
peripheral equipment. 

The typical BTL computer facility has 8 CSO's operating per shift. 
During the course of each shift, all of the operators work as a team to co- 
ordinate console instructions with peripheral equipment operations. (Opera- 
tors move from console to printers, to hanging tapes, to feeding cards into 
the card readers, etc.) In other words, no one operator handles a specific 
piece of hardware for one entire shift, but rather is called upon to operate 
all of the equipment. 

*Early investigation was conducted jointly by Mr. R. A. Binz of the General 
Employment Department and Mr. R. A. Dennis of the Computer Service Operations 
Planning & Training Department. 
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Combining the interview comments from each of the groups mentioned 
above, the following list exemplifies those traits and abilities considered to 
be an essential part of the CSO job (not necessarily in order of importance) : 

1. Ability to program. 
2. Ability to distinguish between machine malfunction, program error, 

and operator error and pinpoint the source of the problem. 
3. Ability to handle nonroutine jobs with facility. 
4. Ability to use the most efficient sequence in processing a job. 
5. Demonstration of concern for each individual job - -  and the ability 

to pursue problems to the utmost. 
6. Will seek out work upon completion of a job. 
7. Ability to explain operations to others. 
8. Follows computer center procedures to the letter but is not content 

with maintaining status quo - -  uses ingenuity in suggesting and 
implementing new procedures or modes of operation. 

9. Ability to get along with others. 
10. Ability to work quickly and accurately under pressure. 
11. Retentive memory ~ ability to recall that which has been learned 

and apply or implement. 
12. Ability to handle large volumes of tape, paper, and cards carefully 

and efficiently. 
Interviewing and fact gathering supported the two following assump- 

tions: (1) today's Computer Operator was yesterday's EAM Operator; 
(2) today's Computer Operator may develop into a commercial programmer 
of tomorrow. Both of the assumptions appeared valid at the time and were 
investigated as to validity by looking at the backgrounds of the current 
staff of computer operators and staff programmers.* 

Preliminary investigation indicated that ( 1 ) intelligence, (2) program- 
mer aptitude, (3) machine operator aptitude, and (4) attitude toward work 
(motivation) would be appropriate to measure by testing. The tests selected 
were the Programmer Aptitude Test, the Logical Analysis Device, the 
Punched Card Machine Operator Aptitude Test, the Work Inventory 
(Motivation Survey), and the Wonderlic Personnel Test. 

A brief description of each of the testing devices selected follows. 
Revised Programmer Aptitude Test (PAT) 

The PAT is a reasoning ability test designed by IBM to aid in selecting 
individuals for programming training. The test requires 60 minutes of test- 
ing time and is divided into three parts: Number Series, Figure Analogies, 
and Arithmetic Reasoning. The PAT was validated by IBM using training 
grades and job performance. The PAT is a paper-pencil test, easy to admin- 
ister and correct. 
Motivation Questionnaire 

The Motivation Questionnaire consists of 69 items arranged in triads. 
The person is asked to rank order each set of three items on the acceptability 
and importance of the behavior. A sample triad from the scale is produced 
below. 

*23 of the 60 CSO's at BTL were programming at the time of this study; the normal 
growth pat tern for CSO's has been in the direction of supervision, computer center 
utility programming, or commercial programming. 
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lines the operating steps for the machine 
procedure. Many of the rules for writing 
the expressions are merely a review of the 
fundamentals taught to a beginning 
student of algebra. These rules must be 
strictly adhered to so that both the pro-
grammer and the machine interpret each 
situation in the same manner. The talk 
accompanied by the digest proves to be 
sufficient information for a beginner. 
Naturally, there are individual questions 
at a later time. These questions usually 
concern the inclusion of additional fea-
tures to improve the system. All of these 
new ideas are welcome and whenever 
possible they are included immediately. 

VERY little experience has been accu-
mulated in the operation of a large 

commercial data-processing center. 
However, reflection on the subject has 

BRUSE MONCREIFF is with The Rand Corporation, 
Santa Monica, Calif. 

It is worth mentioning that most im-
provements and additions are readily in-
cluded. The BACAIC system was orig-
inally planned with that desired flexibility 
in mind. It is fairly easy to include an 
additional mnemonic symbol but, if the 
symbol is to refer to a library subprogram 
for its operation, the library subprogram 
must also be available. 

The specific information for each prob-
lem; i.e., the expressions and the input 
data, can be relayed by means of the tele-
phone from another department to the 
computing facility. This service is possi-
ble because of the standard procedure of 
the BACAIC system after the expressions 

led to the conclusion that, in the large-
scale operation of such a system, there 
will be a different emphasis from the one 
usually present in the operation of a large-
scale computing installation. The gen-
eral administrative problem in both cases 
is, of course, to keep both staff and equip-

are formulated. The availability of tele-
phone service tends to decrease the 
elapsed time for solving a problem, and 
also tends to increase the correctness, of 
the written expressions. Individual pride 
and reputation play an important part in 
reducing careless errors. Usually, the 
"debugging" of the expressions is possible 
in a few minutes prior to any machine 
operation. This fact is of tremendous 
advantage economically since without an 
automatic system considerable machine 
time is spent on check-out for each prob-
lem. 

Conclusions 

A natural computation language elimi-
nates the machine coding details cur-
rently responsible for the expenditure of 
large amounts of man and machine time. 
This language can include complete ma-
chine operating directions as well as the 
mathematical problem statements. The 
time now spent in digital computer prob-
lem preparation can be reduced by as 
much as 90 per cent through the use of 
machine self-coding systems. A funda-
mental computation language makes 
evolutionary machine changes possible 
without extensive personnel retraining. 
The man-hours required to construct an 
autocoding system are no more than those 
formerly spent on a subprogram library. 
The basic interpretive principles for an 
algebraic computing system are applicable 
to most present-day stored program 
digital computers. These principles can 
be incorporated in the hardware of future 
machines. 

ment operating efficiently. In the latter 
case, however, the emphasis is on new 
problem preparation, while in the case 
of the business application the emphasis 
must be on the efficient day-after-day 
operation of the same routines. The 
automatic supervisory routine described 
here is an attempt to solve those operat-
ing and programming problems peculiar 
to this "routine-dominated" situation. 

The excuse for solving these problems 
with a machine program, rather than 
by instructions to the operator, is 
twofold: 
1. The human operator cannot compete 
in spaed witii the machine in making routine 
decisions and in controlling the processing 
operations. 

Lincoln Laboratory Utility Program 
System 

H. D. BENNINGTON C. H. GAUDETTE 

THIS paper discusses a utility program 
system to assist the coding, check-out, 

maintenance, and documentation of large-

EC. D. BENNINGTON and C. H. GAUDBTTE are with 
the Lincoln Laboratory of the Massachusetts 
Institute of Technology, Lexington, Mass. 

scale control programs. A typical pro-
gram contains 50,000 instructions, 1,000,-
000 bits of data storage, and is prepared 
by a staff of 20 to 40 programmers, many 
relatively inexperienced. The utility 
system requires 25,000 registers. 

A n Automatic Supervisor for the 
IBM 702 

BRUSE MONCREIFF 

Moncreiff—An Automatic Supervisor for the IBM 702 21 
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