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CHAPTER I
INTRODUCTION

During the past twenty years, there have been few
sclentific or industrial developments which have received as
much publielity as the electronic computer. Computers involve
a nevw and fasclnating method of manipulsting data which has
resulted in a more efficient and more up=to-date aid in prob-
lem solving for selence 2nd industry vhen compered to the
manual menirulation of similar date.

Sinece problem solving is the »rimary function of a
computer, sfforts must be exerted to show a definlte place
in industry for this equipment and the answers derived fram
it.

Time 13 extremely important in our present day
business world. In our present day industry, there exists a
constant and increasing need for fast, dependable solutions
to problems which engineers, techniclians, and management are
faced with in thelr dally work routines. In many instances,
difficulties have been encountered when converting time saved
into money saved. Money saved usually means more than tinme
saved to those parties concerned with the flnances of a flrm.
To delve into the aspect of money saved involves a tedious

time consuming project which, in many instances, has blased
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or inconclusive findings. In this area the computer and the
satellite equipment used with it begln to show great
dividends.

Generally speaking, the computer 1ls consldered 2 tool
used ln research. The problems that would take seversl man
years to solve can now be solved in only a few minutes on
the computer. One lmportant aspect must be remembered, the
eomputer cannot think nor rationallize sas the buman mind 1s
capable of doing. In fact, the coaputer is an asbsolute
ldlot wishout 2 program which is a mtep~by-step written pro-
cedure describing the preblem in the langusge of a computer.
The program that is supplied to & computer Le a product of
the humen mind., ZThus, the industrial firm that has the
facllitles of a computer must alse possess the human talent
that can program and operate the equipment in a computer
center.

Numerous comments are heard daily expressing feaurs or
praise for the computer. In our present day socleily, man
should be conditioning himself for thls fast moving pace and
learning how to cope with the results or reports generated
through computer application. This conditioning will
inolude further learning in order that a detter under-
:tnndlng'ot what a computer is and what 1% can do will

enhance man's confidence in a computer.
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Management persomnel must be conditioned to handle the
results that computer centers process from raw data. Stock
inventories, vouchers, and payrolls, which are fed from field
officens into computer centers are examples of computer pre-
pared reports which mansgement personnel must handle.' This
conditioning could inelude tours through a computer center,
reading of related literature, or speclalized training
covering the input and output of computer prepared
information.

Modern computers, no matter how large and complex
they might be, are nothing more than simple-minded electronic
devices. The large scale computer does nothing more than
take up floor spacej however, when activated by teams of
highly skilled people, the computer can seolve difficult prob=-
lems involving 229,000 additions, or subtractions, or 39,500
multiplications, or 32,700 divisions in a single second.-
This information was current as of February, 1961. During
the month of April, 1964, International Business Machines
made a8 public announcement concerning the development and
eventual sale of a computer which will be of greater speed
and efficiency than any other computer currently belng used.

'8, W. Jenkins, "Push Button 01l Production,” Ihg Qi1
and Gap Jourmal, 56:89, March, 1958.

23ruce Roseblatt, "Electronics, the Company, and
Iou. Ihe Stendard Ollex, February, 1961, p. 3.



The information presented in this study 1s based on
the use of a 7090 computer and peripheral equipment in a
Computer Oenter located in Ponca Olty, Oklahoma. This Come
puter Center is owned and operated by Continental 011
Company.

I. PROBLEM

Statement of the problem. Iwo major problems are

explored in this study, one concerns the converslon from
manual to computer utilization for solving the everyday prob=
lems of business and industry; the other pertalns to the time
saved by variocus departments using a computer facllity.

The first problem concerns the adaptation of a
repetitious problem previously solved through the ald of a
glide rule and/or a desk calculator to a computer. There are
verious areas and aspects to conslider whean trying to progranm
a2 workable problem for the computer. Therefore, this is one
of the eress that will be covered in the study. ‘

The second problem 1s to explore the aspect of time
gaved on the Job when solving problems through the use of a
computer and/or other peripheral equipment used in conjunce
tion with the problem solving computer,

Importence of the study. The use of & computer
center is consldered an innovation by industrial as well as



non-industrial companies in recent years., In essence, very
little detalled information concerning the sctual use of a
computer center ls avallable for the student to use in class~
room work, or for mansgement persomnel %o consider in the
installation of a computer center.

The study 1s designed to provide pertinent information
about a computer center which will aid students in their
classroom work and be of assistance to management persomnel
who are Interested in an actual EDF situation that beneflted
an oll company.

Portions of this study may provide a basls for
investigation into similar EDP faclilities operated by other
business firms.

Recommendations wlll be based on actual situatlons
encountered by the company personmnel selected for this study.

Iinitations of the gtudy. This study is limited %o
the centralized computer facilitlies of a major oll producing

and distributing company. This study includes an analysis
of the following six departments: (1) Pipeline, (2) Con=~
troller, (3) Purchasing, (4) Production, (5) Research and
Development, and (6) Manufacturing.

The six departments were selected because they make
extenslve use of the center and show definite beneflis
derived from the use of the center's faclilitles and personnel.
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This study was not intended to include 2ll minor sections of
the departments considered or other departments in the oll
company. There are other departments that use the center on
a lesser scale. It was felt by the investigator that there
would be no significant improvement of data through a
complete analysis of computer utilization.

The investigator limited the gathering of data for
the study to the home office of the company 1n Ponea Clty,
Oklahoma.

II. DEFINITIONS OF TERMS USED

Feasibility study. Is to appralse speclfleally the

economlics of a computer application to determine whether a

computer should be acquired or not.5

Computer. Is in general terms, & group of

interdependent units or devices all directed to manipulate

facts and figures by mathematical nnns.4

Sprank wa.naea et. al. npm&n of
¥E§33;¥8g%) New Iork; Controllership Foundation,
» Pe 23,

by, Lloyd Edwards, "The Effect of Automation on
Accounting Jobs" (unpublished doctoral dissertation, The
University of Oklahoma, Norman, 1959), p. 183.



Zuput. 7The feeding of data into the ompntw‘s

Output. The results from the computer afier the

computations are nuplﬂod.s
EDP. The abbreviation of Electronic Date Processing.

Bugs. Is slang terminclogy meaning coding errors in
a program.

IBM. The abbreviation of International Business
Machines Corporation.

Conoco. The abbreviation and product brand name of
Continental Oil Company.

Erogram. Is the list of instructions which the

computer must follow in order to solve any glven rroblu.T

Man-day. Involves the efforts exerted by one person
vhen accomplishing his daily work routine in a standard elght

hour work day. The terms man-week, man-month, and man-year

501larence B. Randall, Sally W. Weimer, and Maynard S.

s st s et o Sndmiogf e

SInid
Tivid., ». 195.
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vere used in this study in conjunction with the extension of
the term man-day involving simlilar meaning.

Programmer. Is an individual who is responsible for
the thorough analysis or definitlion of the problem, for the
broad flow charting or system design of the computer solu=-
tion, for the coding or preparation of the speclfic machine
instructions to carry out the solution and verification of
the set of instructions or programs for accuracy and

1n01nlivcnola.8

Peripheral squipment. Is the equlpment used for
getting data ready to put into the computer by sorting,

rearranging, or reproducing, and for translating the punched
cards received from the computer into pages of printed
reports. This equipment is usually not directly connected

to the eanputer.g

7090. 1Is a large and powerful IBM computer system

capable of doing millions of calculations 1n a few nanunt:.'o

81pia., ». 51.

eaward J. Iaurie, Computers and
{Cincinnati: Southwestern Publishing qupany. 19 3 P. 15,

‘Q;h;g.. P 38.



III. METHOD OF PROCEDURE

The procedure for completing this study inveolved the
use of the Willlam Allen White Iibrary facilitles located in
Emporlia, Kanses, and the library facillities of Continental
01l Company located in Houston, Texas, and Poneca City, Okla-
homa. In addition to the information acquired from the
libraries, the investigator interviewed varlious mansgers and
supervisors to collect data relevant to this study. The fol-
lowing steps were involved:

1. An extensive review of published literature in the
fleld of computer centers anéd thelr ussege was made to gain
the necessary background information sbout management and
other perscnnel uging the computer output te save time, and
the adaptation of problem to & computer.

2. Letters were written and phone calls were made to
responsible persons to get thelr permisslon to conduct this
gtudy in the company selected.

3. A tentative schedule for the collection of data was
prepared and presented to the professor who was the author's
major advisor on this study.

4, The schedule was then tested with a responsible
individual in the computer center. After this test the ques~
tions were considered adequate for the gethering of data.

The echedule was then duplicated for use and appears in

Appendix A,
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5. Several trips were made to Pomea City, Oklahoma,
where the author interviewed the various managers and super-
visors in the departments selected for this study. Some of
the interviews were recorded on & portable tape recorder and
later transeribed on the schedules. Otherwise, the responses
were recorded on the schedule during the interview.

6. After each interview with a mansger or supervisor,
8 brlef summary of the interview was written to remind the
author of information discussed, and not necessarily listed
on the interview schedule.

T. The information discovered in the literature and
collected by means of the interview schedule was summarized,
interpreted, and compared.

8. The final step in this study involved presentation
of the date, summarization of findings, and the development
of specific conclusions and recommendations.,

In Chapter II of thie study, & review of literature
relative to (1) why 2 feaslbility study is necessary;

(2) venefits derived from the use of computer; and (3) reac-
tions of menagement to the use of computer output is
presented.

The information obtained from the interviews was
complled as Chapter III of this study. The data compiled in
Ohapter III was then anaslyzed and presented in Chapter IV.
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Chapter V includes a summary of the study, conclusions, and
recommendations, ZEach person who was interviewed was sent a
personal letter thanking him for his cooperation and a copy

of the conclusions and recommendations wes included with the
1.‘&‘5“0



CHAPTER II

BACKGROUND FOR THIS STUDY AS REVEALED
IN CURRENT LITERATURE

A review of related literature, such as is commonly
presented in a Master's thesis could not be adequately devel-
oped as part of this study. The area which was investigated
1s unique in that it concerns a relatively new phase in
industry, one in which no significant prior research has been
conducted relating directly to this area of study.

After having exhausted selected sources of information,
the author ronchnd'tho conclusion that an inadequate source of
information was available for presentation in this study.
Therefore, an attempt is made in Chapter II not to review
past research but to present general background information
relevant to this study. To prepare the reader of this study,
the author will present various factors of concerm in a cen-
tralized computer operation: why a feasibllity study 18 nece
essary; beneflts derived from the use of a computer; and
reaction of management toward the use of computer output.

I. WHY A FEASIBILITY STUDY IS NECESSARY

Every day, man is faced with the gquestion or reply of
WHY. To develop & sultable response, 1t is sometimes neces=-
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sary to exert considerable time and effort to present a
guitable and acceptable reply to this question of WHY.

Such is the responsibility of the individuals who
conduct a feasibllity study. They are attempting to present
information to parties concerned. The feasibility study is
an orderly, systematic, usually written, Justification for
the proposed equipment expenditure. The expendlture can be
Justified only Af 1t (1) reduces clerical costs, or (2) pro-
vides needed management control inrozlation.lt

In some instances, cleriecal cocts are not necessarily
reduced by the proposal, but additlional information can be
prepared and presented to management, thus enabling these
responsible people to make wiser deelsions.

The feasibllity team is usually made up of middle
management employees selected from the various departments
within a company. This tesm has the responsiblility of anaw
lyzing the existing procedures and recommending to management
the feasibdbillity of converting the present as well as proposed
procedures to a computer.'? One of the most difficult
declislions for management is to determine whether or not com~
puter facilities should be ascqulired, Management must analyze

l'H} B. Levitt, “"Whys and Wherefores of the

Mechanization Propesal,” !.Fl%ﬂl and Procedures Journal, 14:

12-13, November-December, 1963.

'21p14.



14
the recommendations that were made looking for flaws that
might not be obvious to the untrained eye. Therefore, it is
necessary to get all of the facts which ald management in
makling wise decislions.

The obJective, then, of a feaslbility study is to
appralse specifically the economiecs of & computer application,
to determine whether a computer should be acquired.

The computer team apsumes a heavy responsibility. It
is important to select the team carefully and to see that 1t
is properly trained. In many instances, this detalled study
will require about one year. It i1s doubtful that the study
can be completed in most companies on a sound basls 1ln much
less time than a year. On the other hand, it seems desirable
for the study not to run longer than one year. If it does,
executlves tend to lose interest in the project. Therefore,
many man-years will be invested in thls study.

The number of men on the computer feasliblllity teanm
will vary from one company to amother. Iyplical computer
teams range from two to slx members. Some of the factors
which influence the decision on the size of the team are as
followst

1. Size of the company.
2., Geographic concentration or dlspersion of operatlonal
funetions to be studled.

3. Number of functions to be studled for posslible computer
application.
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4, Punctional renge of applications to be studled

(i.e., are all of the procedures concentrated in

accounting or do the procedures cover a wlde area

invol » ref example, sales, manufacturing, and

engineering?)'>

One of the primary purposes of a feasibllity study 1s

to define the major data applications of a department, and
then %o determine the type of data processing system most
sultable for these applications. An additional objective of
the study 1s te provide an up=to-date analysis or present
manual data processing procedures in order that improvements
in this area can be realized, in addition to any improve-

ments possible from electronic data processing.
II. BENEFITS DERIVED FROM THE USE OF A COMPUTER

The high rate of speed at which a computer 1s capable
of manipulating information is one of the primary benefits
derived from computer applications. A significant projeet
undertaken by Standard 011l Company was the operatlion of a
40,000 barrels-per-day fluid catalytic cracker. The primary
problem was to determine what set of conditlions (such as
temperature, flow rates, and pressures) would most nearly
bring the desired quality and quantlty results in a refinery
oparation. Conditions change so rapidly, in reflnery

'3Wallaao, oD« 8lt., DPP. 23=24,
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operations, that 1t is sometimes impossible for the optimum
control settings to be flgured manually in time to be of
value in solving the problems at hnnd.‘4

The Job of evaluating and preparing the program for =a
7090 Data Processing system to do the arithmetic was assigned
to a team of specialists. The speclalists included operators,
operating supervisors, process englneers, computer experts,
and deslign engineers.

As a result of this project, the computer calculates,
in less than one minute, the control settings recommended
for the most profitable operation of the fluid catalytic
erankura.15 The investigator has obeerved similar calcula-
tions prepared manually involving as much a& one hour of one
engineer's time,

The previous situation peints out how a computer not
only saves time in computing mathematiecal problems, but also
aids in obtalning an optimum operation which means dollars
earned as well as time saved.

In the fleld of pipeline transportation, man is
constantly faced with declsions concerning how much %o move,
when to move, and in what sequence the fluld is %o be moved.

1430..11131“@‘3. n. m.. po 4.

5100, git.
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The pipeline industry is presently experiencing a
major breakthrough. Glant multiproduct lines are now becom-
ing a necessity as transportation costs go up and as the
ma jor producers expand thelr markets outslde of 0ld bounda-
rles to competes in a larger market. The pilpeline industry
is faced with the problems of transporting more products to
more places in shorter perlods of time than ever before.

As more and more products, more and more brands, and
more and more companies become invelved, the complexlty
inecreases with the number of products involved. ¥With twenty
products to be transported in a plpeline the time of injec-
tlon of each product into the pipeline requires ftwo guintil-
llon, four hundred hirty gusdrillion decisions.'® These
figures readily portray the lmportance of using high speed
computers to manipulate the informatlion that has been pro«
grammed in order that men in responsible positions will have
the needed information on which to base thelr deecislons per-
taining to pipeline transportation.

During the year 1961, Phillips Petroleum Company
installed a 7090 system in thelr computer center et Bartles-
ville, Oklahoma, This new system replaced a 709 system which
was slower and did not have the memory capacity of the 7090,

160an B. MeDevitt, "Automation Revelution in Pipeline,"
The 011 gnd Geg Journal, 61:119, Mareh, 1963.
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The primary reason for installing the 7090 was that
the 709 could not keep up with the work load that Phillips
personnel placed upon the old system., Much of the informae
tion now available to Philllps management and operating
departments through the new 7090 would be almost impossible
to obtain using manual caleulations.

An example of computer aid i1s assisting in the
analysis and design of gas gathering networks which transport
natural gas from well heads to gasoline plants. As new wells
are drilled and gas loads increase, and later, as well prese
sures decline, it is necesgsary to revise these gathering syse
tems. By analyzing the systems on the computer it is pos-
sible to obtain chesper and better designs.''

When the feaslblility team is making a computer
instellation study or considering the purchase of additional
equipment, they must always keep in mind the concept of bene=-
fite for the company derived from thelr recommendations,

III, REACTIONS OF MANAGEMENT T0 COMPUTER OUTPUT

Man is constantly reacting toward the good and bad
points of his private life and of his life in the business

WGane Hill, "And Now...The 7090," Philnews, 24118,
June, 1961, - '
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world., The reactions of menagement personnel who use
computer output as an ald in deeclsion meking is presented in
the followilng comments.

There is constant reference to the question, "are all
of the bugs out of the program?" These bugs, u-u:ll} being
human errors, are almost aliny"neroonod out before the final
output is delivered to the respective managers. Therefore,
when the manager receives the computer output, he may rest
assured that 1f there is an error, it will undoubtedly be a
human error.

A malfunction in a computer is similar to having a
clerk off from work due to illness. Ome knows he is not on
the job and that the reason is illness. The same thing hap=
pens with 2 computer. If 1t is sick, certain indicators are
brought to the attention of the machine operators and super-
visors who, in turn, elther correct the malfunotion or have &
maintenance technician correet the situation.

Being asssured that the output is correct is of prime
importance to the manager. The output of s computer system
gives management more facts, with a high degree of analysis
upon which to base major decislons, and is avallable more
rapidly.'®

8mid., ». 19.



Management personnel are facing the resistance to
change. It 1s human nature to rely upon what has worked in
the past. In the dynamle world of management, an enlighte
ened manager, who by his efforts has assured himself of the
valldity of proposed new techniques, ¢an be of inestimable
value to the company. Confidence in his jJudgment and respect
for his past decisions will help to convince his people of
the need and possidbilities of computer output.‘g

The manager must be humble encugh, to recognlze his
lack of understanding of computers. However, the progressive
individual, if willing, muet spend extra time in learning
these new techniques. This additional knowledge will give
him a feeling of the relatlve speeds of inputs, outputs, and
processing; what a monitor system can do; and the indescriba-
ble chaotie battleground of de=-bugging. He has to brace him=-
self with the courage to see his techmicians falle-and to
protect them from thoughtless eritioism.ao

While adjusting to the use of computer output, the
manager must always keep in mind the importance of possessing
a8 basic undersgtanding of EDP capabilitles and limitations.

'9Alfr|d L. Baumann, Jr., "Managing An Expanding
Horizon," Data Processing, #4#t13, September, 1962,

201p34d., p. 14.
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During thls period of adjustment, the mansger should observe
the following "10 commandments:"2!

1. Enow the eapabllities and limitations of your
computer installations.

2, Have a staff capable of keeping the command current
concerning new concepts and equipment. ,

3. Enow what managerial, organizational, and technical
experts are avallable to advise you on matters
concerning electronic data processing pollecies
and procedures.

4, Conduct perlodic reviews of your organization to
determine Af new areas can be automated.

5. Obtain from your data processlng manager only the
amount of detalled information necessary for
declsion making.

6. Insure that you don't develop & stereotyped approach
10 all data proceasing problems.

T« Realize that electronic data processing 1s not the
cure-all for all organizational problems.

8. Recognize that feasibllity studies which reveal that
adoption of electronic data processing is not
practical may also reveal where improvements in
the exlsting system can be made.

9. Remember that 1%t is seldom possible to include new
areas in electronic date processing without having
& congequent effect on other organizational
elements,

10, Never try to use computers for Jobs which people can
do better, and never become disillusioned with
electronic data processing when occcasional fallures
ocour.

Observing the preceding "10 Commandments" should be of
conglderable ald to the nnnagor; The manager nill not have
to learn great volumes of technieal informatlion about EDR.

At the seme time, he can still learn enough sbout EDP to

21 yesme H. Martin, “The EDP *10 Commandments' for
Executives," Data Processing, 4:46-48, September, 1962.
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asslst him in his everyday comtact with computer output and
computer personnel.

In the future, the menager whe understends the basic
concepts of EDP, and who 1s able to apply them to his busi-
ness, will be the manager vho rises to the top in the
business world.22

The following chapters will be devoted to the
presentation and interpretation of data relevent to this
study. Thils date reflects reactions of personnel, inter-
viewed by the author, toward the operation and utilization
of computer facllitles, thus making it possible to galn some
insight inte the aspects relevant %o assisting management
personnel as they travel the complex roads of the business

world.

aam.’ Pe 48.



CHAPTER III
COLLECTION OF DATA

This chapter contains a comprehensive description of
the operation of a computer center and how six departments
use the facilities. The primary method used in developing
the following information was the case study method. An
attempt was made %o interview the managers and supervisors in
the slx departments that are using the computer facllities
extensively or have had some contact with the computer oute
put as an eld in thelr dally work routines.

The collection of data involved personal interviews
conducted by the investigator with managerial and supervisory
personnel who were working directly in the computer ceanter or
using the facllities on 2 limited basis. Each interview was
scheduled by means of 2 telephone conversation elther between
the investigator and the person to be interviewed or between
Mr. W. M, MeGee, Manager of the Central Computer Department,
and the person to be interviewed. During these telephone
conversations, a brief explanation of the project was made,
and the general area of questioning was relayed to the person
to be interviewed. The interview time, date, and locatlion
was at the convenlience of the interviewee., Before any trips
vere made to Ponca City, the author contacted Mr. McGee



24
elther by letter or telephone to assure the author that there
had been no changes made in the interview appointments. ZEach
interview was conducted in the privacy of the interviewee's
offlce.

The managers and supervisors who were interviewed were
elther working on or with & computer application or using
computer output as an ald in thelr work routines. This type
of contact wlth computer information more than qualified
these men to be ineluded in this study.

To assure uniformity in the collection of data, each
interview was conducted with the ald of an lnterview sched-
ule and a tape recorder. The schedule included both general
and specific questions to insure maximum collection of data
‘relevent to the study., The time used in interviewing varied
from thirty minutes to onme hour. In some instances the
intervievee went into great detall explalining a problem that
was belng solved with the ald of the computer.

I. LOCATION AND DESCRIPTION OF THE CCMPUTER CENIER

At a cost of approximately $775,000.00, Continental
01l Company located and dbullt a new central computer depart-
ment in Ponca City, Oklahoma. The computer center features
a brick construction with cast stone trim and conteins
32,000 square feet of machine and offlce space, allowlng room
for a staff of 200 employees to work in the bullding.
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The plectures and explanations found on pages 26
through 35 will best describe the computer center and
equipment.

The decision to initlate a computer feaslblllty study
is often a tremendous undertaking for management. Some fea=-
sibility studies involve many years of preparation at a con=-
slderable cost; such was the situation of Continental 0il
Company .

During the year 1952, the potential use of computers
in Conoco was belng discussed, At that time, no commercial
computers were avallable that would meet the needs of varlous
departments in Conoco. In June, 1953, Conoco declded to
construct a computer to meet thelr specific need and called
1t CONAC. After a perlod of time, 1t was decided that CONAC
was not a successful venture. In March, 1956, CONAC was
replaced by an IBM 650 computer.

On September 16, 1959, individusles from top level
management and specialists were designated to investigate the
following aspects of Continental's computer facilities and
develop a feasibility study showing the need for additional
compuser facilitlies:2>

23Rofer to Appendix B.



PIGURE 1

EXTERIOR VIEW OF CONTINENTAL OIL COMPANY'S CENTRAL COMPUTER
BUILDING LOCATED IN PONCA CITY, OKLAHOMA
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FIGURE 2

THE FLOOR IS ELEVATED TO ALLOW WORK ROOM FOR THE INSTALLATION
OF ELECTRICAL WIRING WHICH LINKS THE VARIOUS
PIECES QF EQUIPMENT TOGETHER



28

FIGURE 3

PROTECTIVE COVERING ON EQUIPMENT PRIOR TO INSTALLATION.
IT IS VERY IMPORTANT TO KEEP THE EQUIPMENT
CLEAN AND DUST FREE AT ALL TIMES.
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FIGURE 4

TECHNICIANS INSPECTING THE 7090 MEMORY UNIT PRICR
TO OFFICIAL OPFERATION OF THE COMPUTER
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TECHNICIANS INSPECTING AND TESTING THE IBM 7090
PRIOR TO ACTUAL OPERATION



FIGURE 6

THE COMPUTER ROOM. IN THE FPOREGROUND IS THE IBM 7090 CONSOLE,
ON THE LEFT IS AN IBM 407 ACCOUNTING MACHINE, AND
IN THE BACKGROUND ARE IBM 729 MAGNETIC TAPE UNITS.
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FIGURE 7

ADJUSTING A REEL OF MAGNETIC TAPE ON THE
IBM 729 MAGNETIC TAPE UNIT



FIGURE 8

MAGNETIC TAPE BEING REMOVED FROM LIBRARY SHELVES
- FOR COMPUTER APPLICATION

33
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FIGURE 9

KEY PUNCH OPERATOR PREPARING CARDS ON
THE IBM CARD PUNCH MACHINE



FIGURE 10

REMOVING PUNOHED CARDS FROM
THE IBM 084 SORTER

35
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1., Potentlal applications of computer usage.

2. EDP equipment that would be sdaptable to present
and future needs.

3. Organization required should Continental elect to
inatall a centralized computer.

To facilitate acquiring this information, the study
group developed three classes of basic information:

t. Information about other oll companies computer usage
and 4 zation.

2, Information about computers and manufacturers.

3. Information about Continental'’s potential computer
applications.

A feasibility study was presented to the Data
Processing and Advanced Instrumentation Methods Sub-committee
of the Coordination Commlttee after a thorough investigation.
The cost was approximately $50,000.00 and four man-years of
effort, to determine potential cemputer applications in Con=-
tinental 0il Company, and to comsider possible EDF equipment
necessary to implement a program for computer use in the

company.
In the feaslbllity study the following recommendations
were made!

1. Authorization of employment of 51 people to complete
the staff of the proposed center,

2. Authorization of a building for computer and
personnel with construetion to begin at the
earliest possible date.

3. Authorization of furniture and fixtures for
personnel required.

4, Implementation of organization to organlze the
computer program. This should be done at the same
time the computer is ordered so that adequate
preparation can be made prior to receipt of the
computer in 18 months.
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5« Placement of order for an IBM 7090 computer and
peripheral equipment for delivery in 18 months.

These recommendations were reviewed by the Data

Processing and Advanced Instrumentation Methods Sub-committee

of the Coordination Committee who in turn made decislons and
recommendations that eventually resulted in the realization
of a central computer department for Continental Cil Company.
The preliminary work of the feasiblility study group,
made it possible for top level management personnel to make
an educatede-andewell-informed decision on scquiring new
computer facilitles.
The computer center has in operation the following

equipment:
item No.

© O O~ UlHuN =

IBM 402 Alphabetic Accounting
Machine

IBM 407 Alphabetic Accounting
Machine

IBM 419 Numerie Accounting
Machine

IBEM 514 Reproducer

IBM 557 Alphabetic Interpreter
IBM 711 Card Reader

IBM 716 Printer

IBM 729 Magnetic Tape Unit

E

e b
N LD U =0 -

a=h

el I
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Ztem No. Deseription Quantity
16 IBM 1401 Processing Unit 3
17 IBM 1402 Oard Read Punch 3
18 IBM 1403 Printer 3
19 IBM 7090, 32K Storage, two

channel, 12 tape drive
systen 1

The rental of thls equipment costs Conoco approximately
$90,000,00 per month, based on a 177 hour month.

II. PRESENTATION OF INTERVIEWS

For the purpose of thies study, the individuals
interviewed were referred to by letter. In some instances,
it was a2 specific request that names be withheld. Therefore,
the investigator felt that to comply with this request and to
be consistent, all individuals interviewed should be referred
teo in this mamner.

The information presented in the various lnterviews
wvas based upon responses to questions originelly recorded on
the interview schedule which is reproduced in Appendix A.
Therefore, all responses are the interviewee's reactlions

toward specific questions asked by the investigator.

Ihe Elpelline Department

Ieterview Number 1. The General Manager Administrative
A was exceedingly cooperative when snswering the questions
that were asked of him. It was his understanding that the
Plpeline department recelved & perledlc report showlng the
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amount of time that their department had used the computer,

but there was no actual monetary charge for the use of the
computer facilities.

When consldering the aspect of savings in time and
money, the pipeline department has no pet method of deter=-
mining these factors et the present time. Management has
discovered that the company is realizing an indirect savings
in these factors through the use of computer facilities. In
the future it 1s anticipated that a formula will be developed
to make comparisons of manually prepared reports against
computer prepared reports. The manager was convinced that
gavings, which could be measured, were definltely determina-
ble in operation expenses.

The computer center, which is usually considered a
service organization, makes it difficult to place a dollar
value on the services received from this department. Granted,
the computer saves a certain number of man hours in preparing
reports, but there ares other fringe beneflts to consider.
These fringe benefits include advice on programming, cri-
tiques on EDP, and various other aspects upon which it 1s dif-
ficult to place dollar values.

An example of computer problem application that is
definitely of benefit to the pipeline department is the
scheduling of product movements through pipelines to various
geographic locations. Through the ald of a computer, the
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Chief Scheduler is now able to plan a dispatching schedule
involving two or more products in approximately half the time
1% once took him menually. This schedule would include the
various products to be transported, time of departure,
pumping rate, rate of injection, and epproximate interphase
arrival time at the various destinations. Through this type
of scheduling, the person in e¢harge of planning the schedule
is enabled to prepare a2 more realistic schedule, thus
eliminating a considerable emount of guess work.

When using computer output, man is usually wondering
1f there is an unseen mechanical error in the information he
is using. According to Mr. A there are very few, 1f any,
mechanieal errors emcountered, ZErrors that are encountered
can usually be traced back to a human error in the original
program. These errors are nany times the result of a pro=-
grammer's misunderstanding of what is involved in the particu-
lar problem. Therefore, it is essentlial that a programmer
understand what the department expects and what i1s involved
in the problem being programmed.,

To gain a better explanation of how personnel are
trained to preogram and use the facilitles in the computer
center plus the extent of systems control, Manager A Trecom=-
mended thai the investigator disouss this with the person
who is in charge of programming for the pipeline department.
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There are varlous factors to consider when a specific
problem ies belng analyzed for potential computer application.
Mr. A discussed one point extensively, this belng the ques-
tion of "whether the program 1s to be used onmce or continue
ously?" 'II the problem 1s one that ¢an be solved on the com-
puter ﬁor. than one time, this is a good indicetlon that the
time and effort exerted in the original programming can be a
Justifiable expense. But, 1f the problem ecan be worked out
manually and is to be used only once or twice, management
takes a dim view of personnel exerting thelr efforts on such
a problem for computer applicatlon., Usually the cost of
doing the problem manually one time only is cheaper than
using EDP equipment to solve the problem.

As an ald in programming problems applicable to the
plpeline department, Mr. & sald that management and supere
visory personnel assign such problems to the person in charge
of pipeline computer programs; and this person and his staff,
ia turan, analyze the problem and write the program for com=
puter appllication. Mr. A did not have any definite figures
on the time involved to adapt a problem to the computer.

The question wae asked, "after a problem is adapted
to the computer, how 1s the tim; saved used by the employee
affected by thie savinge in time?" Mr., A made the followlng
comment on this question: The ca;pusor iz relleving person-

nel of dally routine and repetitious work, thus giving the
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employee additlonsl time %o evaluate and analyze the more
eritiecal problems that were previously processed with less
attention. This extra time has, therefore, resulted in a
more detalled and better evaluation of the problem, which in
turn enables management to fesl assured that the subordinate
has had sufficlent time to prepare and submit dependable
informetion to menagement.

At the present time, Mr. 4 feels that management is
definitely satisfied wlith the reports that are derived
thirough the ald of the computer. The computer output has
resulted in faster and more sophistlicated information which
has enabled the manager to make a faster and better informed
decislon. Mr. A stated that when management fully realizes
the capablilities of the computer installation, there will be
a definite change in management’'s respeet for the human
preparatlon and mechanical output of computer information.

According to Mr. 4, the pipeline is more functlonal
in the field of economies studlies consipgting of proposed
Plpeline expansion programs. To determine a pay-out period
and other aspects in a study, many man hours of complicated
mathematical manipulations are involved. ZProblems of this
type can be programmed and run through the pamputer in less
time than wﬁun preparad manually. With the ald of computer

application, & certain amount of confusion 1s decreased when
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compiling basic information, thus resulting in a smoother
operating department.

Mr., A had some definite viewpolnits or reactions to the
utliligation of computer facilitlies. He felt that the com=-
puter is a dynamie addition in alding mansgement to cope with
the modern complexities of the business world., He also
pointed out the fact that speed 1s of the utmost lmportance
t0o the manager who needs up-dated information to make his
decislons. Without rapid computer output, management would
be at a definlte disadvantage in the present day world of
high level decision making that 1s necessary to operate big

business.

Interview Number 2. Mr. B is the Senlor Computer
Analyst for the pipeline department, located in the engle

neering section of this department. Mr. B devoted a con=-
glderabls amount of time to this interview and the investlga-
tor benefited greatly in learning basic computer terminelogy
and techniques.

At the present this department recelves a perioedic
report listing the amount of computer time that has been
utilized by the pipeline depariment at no monetary charge
for this service.

While discussing the aspect of the way in which
savings in time and money are determined through computer
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usage, Mr., B showed the way in which he uses 2 rule-ofethumb
formula that can be applied to various problems when a
savings in money iz desired to prove the monetary rewards
realized through the use of computer problem solving. This
formula is as follows:

Benefits (estimated) $ 2
minue Running cost (computer time) _ Y per run
Monetary benefits per ran Z
(or)

Runs per year equal P
Total annual monetary benefits equal P(Z)

This formula is not used by all firms or departments
using computer facilitles, but is a tool or ald that Mr. B
uses when such information 1s asked for.

While discussing savings in time, Mr. B stated that
there is a basiec turne-around time involved 1n the use of the
computer which is approximately three hours. To process an
average routine problem the following information shows the
amount of actual computer time and waltling time:

Date Input=-1401-«Tape««7090-=Tape~=1401-=Printed Output
1 minute 70 seconds 1 minute

This shows that three minutes and ten seconds 1is
actually used from input to output on the computer. The
remaining two hours and fifty-six minutes and fifty seconds
is walting time. This does not mean that Mr. B or one of his
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assistants 1s spending three hours processing a problem, dut
is the time used by computer center personnel to process the
raw data through the 7090 computer and return the sutput data
to Mr. B 7This example brings %o light how much time can now
be utillzed by stalff persomnel in devoting time saved to other
Pressing problems instead of tollling with a repetitious probd-
lem that would take from two hours to four hours to solve.

Mr. B conslders the computer center as a service
organization. The computer center 1s in o central loecatlon
with a competent staff to malntain and operate the eguipment.
The persomnel on the staff of the computer center act as
consultantes to all departments which need their help; con-
sldering these factors the computer center is a definits
service organization.

Mr. B then stated that, in his opinion, monetary
pavings derived from computer usage were primarily capltal
investment savings. An example of this would be the deecision
to purchase thinewalled pipe rather than heavy-walled plpe
as the result of the computer belng able to determine hydrau-
lic tolerances more acocurately than 1f the same caleulations
had been prepared manually. Varlous projects that ho has
worked on involved the preparation of ecounomlo studles show-
ing vhathu; 1t was adviseble to continue or discontinue the
project. By programming s simulated example of a piojeot
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belng consldered, it was possible to run this type of progranm
through the computer; the output would show the most optimum
or economical solutlon %o the problem. In using this output,
the company has been able to spend less capltal investment
money on varlous projects than might have been spent
unnecessarily 1f the problem had been solved manually.

For an example of problem solving with computer ald,
Mr. B presented the following example. There 1s at the pres-
ent time a plpeline +that begins et Poneca Clty, Cklahoma, and
extends to the area of Oklahoma Clty, OUklahemaj Wichita Falls,
Texas; and Grapevine, Texas. Through this pipelline various
petroleum products (flulds) are transported. To transport
theze productis, it is necessary to schedule thelr movement
from one geographlie location to another. To prepare a sched-
wle and know thet it is workable has always been a challenge
and time consuming Job for the scheduler. The scheduler can
now prepare a schedule and check the mechanics of his problem
on the computer in sixty seconds. However, before thls
savings ia time could be realized, 1t took approximately
four man-months to program this problem. DUy using the com=-
puter, the scheduler is now able to decrease his time on this
type of provlem and devote more time to other ascheduling prob-
lems wlth which he is coastantly confronted. Mr., B has the
opinion that the computer is one of the greatest beneflis or
tools that a scheduler can have at hls disposal.
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In a brief explanation of errors encountered in
computer output, Mr, B stated that in his five years of
experience of working wilth computers, he had encountered
mechanical errors only twice, It is his opinion, however,
that one out of five programs run through the computer hag a
human error in the output, but these errors will be corrected
by the programmer, and the end result is an error-free report.
There are various means of educating persomnel in the
use and operation of computer information and equipment. A%
the present time Mr, B has integrated the following
procedure when training his assistants:
1. Two days giiontltlcn course conducted in the computer
center,
2, One week course in Foriran language programming.
3. Three months solving scademic and sctual problems.
At this point the assletant has become quite famlllar
with his work and should now be able to do the followlngt
t. Define and flow chart a problem.
2. Be able to consider which problem 1s applicable to
the computer.
3. Reallze the time savings and convenlence recelved in
problem solving through the use of 2 computer.
This procedure of training programmers must be
followed closely to develop 2 competent person in thls type

of work.

2450¢ Appendix O.
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The method of checking the correctness of a program is
usually the responsibility of a Systems Control Group in the
computer center., Mr. B does not depend on this group as much
a8 other department personnel do. He has his problems pro-
grammed in such a manner that at various check points the
computer willl know, through programmed instruction, the relias-
bllity of the answer that ig being printed. This system of
Programming is a common practice in the work routine of a
person tralned in the fleld of computer programming. If there
is an error, the machine willl either stop or print out certain
instructions that will help to correct or f£ind the error in
the problem.,

Prior to computer applieation, there are certaln factors
to conslder when a problem is presented to a programmer for
preparation. Mr., B listed the following points that he con-
slders important when such a situation confronts him:

1. Does the problem have a feasible solutlon?

2, Will there be an improvement in present operating
conditions?

3. Is the solution to this problem & step closer to the
solution of a bigger problem?

These three steps are consldered very important when
considering a problem for computer application. Hr. B felt
that they were selfegxplanatory, and that it would not be
necessary fo discuss them any further. Those persons respon=
sible for programming probleme for the computer inelude Mr. B,

his assisgtants, and sometimes programmers in the computer center.
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There is no definite answer to how muech time is
involved in programming a problem for the computer. The
reader must remember that time saved 1s not reallzed in the
programming, Any time saved is realized after the problem
has been programmed and put into operation. The exauple pre=-
sented previously, coneerning scheduling of products transe
ported through pipelines, involved four man-monthe of time
and effort. At other times a programmer may spend only a few
hours preparing a programe.

After a problem has besn progrmid for the compuiler,
there umll_y results extra work time to e utlilized by vari-
ous personnel in the department. How 1s this extra time
utilized? The primary result is a reallocation of time to
other problems. Or, sometimes 1%t may be necessary to trans-
fer employees to other departments or to different geo=-
graphic locations., These transfers are usually the result of
e computer application that eliminates a full man eight hours
per day. The eompany does not lay-off persomnel because a
computer application has replaced the employee. It ;‘Ll 2 Byf=
tem of transferring employees to areas where thelr talents
are needed that prevents any computer caused lay-offs.

The reports presented to menagement, which are the
result of émputcr output, have been more than satlsfactorily
received. One factor that must be mentioned 1s that
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management, 1ln many instances, 1s recelving more information
than is actually needed. Mr. B did not elaborate upon thie
statement. To consider the area of whether the computer
analyst department 1s more fumctional through the use of a
computer, was not relevant in this interview.

Mr., B had some personal reactions to the utilization
of computer facilities., He stated that, as in the use of all
previous inventions, the computer is a complex but competent
tool which aids management personnel to make the company a
more profitable organization. There is also a great demand
for personnel who understand the potentialitlies of EDP and
the type of problems that are applicable to 2 computer. The
reader must remember that the computer should be used to
solve the type of problems 1t was designed to solve. The
computer is not a toy to be played with or a status symbol
for an organlzation; 1t should be looked upon as a tool with
which various problems may be solved fester and more
efficiently.

Interview Number 3. Mr. C is the Supervisor of Oil
Movemente for the Pipeline Department. He has many responsl-

bilities relevant to crude ¢ll trading, tariffs, and oll field
depletions. The primary interest that Mr. C has in the
computer is the data output.
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The queatlon concerning monetary charges for the use
of computer facllitlies was considered not relevant with this
interviewee.

To explein how savings in time and money are reallzed,
as the result of computer usage, Mr. C gave the following
example which concerns savings in time. Each month he
recelves from the computer center a tabulation of crude oil
that has been transported from verious olilfleld lesses.
Prior to the time that this report was prepared by the com-
puter, Mr. C prepared the report manually. Through the ald
of the computer, this man now realizes a savings in time of
at least two days per month.

There was no doubt in Mr, C's mind but that the
computer center ls considered a serviece organization.

Through the use of the computer in developing
economic studies, there results s definite indirect savings
in operating expenses. MNany times an economic study will
show how a certaln operatlion may be performed wlth less man=-
power. This, then, resulis in a savings in salaries.

There was an emphatic answer of yes to the question of
"is 1t difficult to place a dollar value on the services
recelved from the computer center?” Mr. C sald there are
many intangibles realized from thn.eenputor and services
rendered by the computer center personnel, To delve lnto

this question would take a considerable amount of time.
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An example of a problem application on the computer is
the monthly Run Depletlion Report. This report shows the
amount of crude oll runs during the month and the balance of
erude oil reserves at the end of the month. Using this
report Mr, C is able to predict the amount of oll that will
be avallable for future processing in Continental refineries.
If 1t 18 necessary to purchase crude oll from other produc~
ers, then these purchases can be based on the Run Depletion
Report,

While discussing whether o significant number of
errors were encountered in the reports received through com=-
puter application, Mr, ¢ commented that at the present time
he had not received coumputer prepared reports containing sig-
nificant errors., He 18 very well satisflied with the reports
he uses that are prepared in the computer center. The
training of personnel to use the computer facllitles was not
relevant in this interview. Also, the method of checking
computer output for errors wa: not the responsibility of
thlis interviewee.

To explaln what the determining factors are when
considering a problem for the computer, Mr. C sald that the
following three areas are ef prime importance:t

1. Size of the problem.

2. Is the prodblem repetitlous?
3. How rapldly is the information needed?
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The interviewee dld not think it necessary to
elaborate on these pointers.

The programming of a problem for Mr. ¢ is the
responslibllity of the Senior Computer Analyst in the Pipeline
Department. The analyst and Mr, ¢ discuss the problem.
During the discussion Mr. ¢ explains what he expects in the
output and clarifies any points that the analyst does not
fully understand., After the problem has been fully dis-
cusged, the analyst then programs the problem for computer
application,

When adaptlng a problem to the computer, the time
involved varlies, The Run Depletion Report, that was
explained previously, involved approximately six man-deys to
program and work the "bugs" out of the program.

After a problem has been programmed for solving on the
computer, Mr., ¢ spald that he has more time to devote to other
important reports. The two reports which receive more of his
attention than others are the Over and Short Report and Thru-
put Inereases and Decreases Report. These reports are of
importance oaly to Mr. C and his supervisors and will,
therefore, not be developed any further in this study.

Mr. C is move than satisfied with the output received
from the iouputar. He mlgo feels that management as a whole

is very well satisfied with the reports received vlia computer
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applicatlon. To glve an example, Mr. C explained that the
Run Depletion Report was previously prepared manually once
every slx months. With the ald of the computer, he now
recelves the report monthly. By recelving this report on a
monthly basis, Mr., C 1s now able to furnish his supervisors
vwith a more complete and up«to-date report of oll depletions
in the various geographic locations in whiech Continental Oil
Oompany has invested money to produce crude oil.

In closing this interview, Mr. C wished to make the
following comments on his personal reactlion toward the use of
a computer. Prior to the time that he became acquainted with
the various aspects of computer input and output, it was his
understanding that a person Just took raw material and typed
the information inte the computer and out came the answer.

He also felt that the computer was a cure-all for paper work.
Now that he is better acqualnted with what is lnvolved to
prepare the input for a csomputer, he is now more capable of
evaluating and determining, %o a certain extent, certain
problems for solution on the computer. Mr. C was pleased to
report that through the use of a computer, a considerable
amount of problem solving drudgery has now been eliminated
from his work routine.,
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Zhe Purchasing Department

Interyiew Number 4. Mr. D is the Assistant to the
Manager of Purchasing in the Purchasing Department. It has
been the responsibllity of this man to help prepare the prob-
lem statement for a problem that is relevant to his depart-
ment belng programmed for computer application. By delving
into the various aspects that are to be considered in a pro-
grem, this gentleman has become acquainted with some of the
workings of a computer and the computer language.

At the present time, the purchasing department is not
recelving a direect monthly charge for the use of the computer
and computer facilities. There is 2 possibility that in the
future a detalled charge will be made against each depart-
ment. This charge will then be considered an operating
expense.

There has been no attempt, at the present time, to
evaluate and determine any savinge in time and money in the
purchasing department as the result of using the computer
facilities. The interviewee stated that when the savings
are dptermined, they would surely reflect a definite savings
in operating expenses.

During the interview, Mr., D stated that the computer
center was definltely a service organization. The computer
facilities and personnel in the center extend thelr services
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%o any department in the company that is presently
programming & problem or anticipates adapting s problem to
the computer.

Hr. D did not feel that it would be too difficult to
evaluate and place a dollar velue on the services recelived
from the computer center. There are many intangible benefits
on which 1% would be difficult to place & valus. But after
careful consideration, a reasonable amount of dollar savings
could be determined.

An exsmple of s protlem application that is presently
belng programmed i1s the Forms Stock Control report. This
report contains s listing of 2300 different vendors. These
forms are in turn requisltioned by approximately 250 different
departments and seotions in the company. By utllizing the
computer, a constant and more up-to-date inventory control
will be maintained. This report will show the quantity of
forms that have been printed by each vendor and the balance
in stock. The report will thus emable the purchasing depart=-
ment to prepare a purchase order authorizing a specified
vendor to print a certalin quantity of forms before the iaven=
tory becomee too low. There have been very few errors
encountered in the computer output. The errors that were
encountered were man-made errors and were corrected before
any declsions were made based on the information in the

report,
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The purchasing department has not developed a training
program for persomnsel who are or will be working with com-
puter applications. The purchasing personnel who are pres-
ently working with programming are belng sent to computer
orientation courses in the computer center to familiarize the
individuals with computer applications and equipment.®5
The purchasing department depends on personnsl working
in the computer center to malntain systems control on com=~
puter output of reports for the purchasing department.
Mr., D listed the following questions which he conslders
important when considering a problem for the computer.
1+ Will the computer application decrease the buyers
2. uﬁ“:ﬂ'um;' ;mm :u'o time to negotiate the
3. VILL stesistienl Anforaatien be aveilable nors
oa vhilh vender Vo aredine Sreat o
If these three questions are answered in the
affirmative, plus other considerations, then the problem
being considered for computer applicatlion wlll probably be
programmed and the output tested for rellablliiy as an ald to
the buyer.
When e problem is belng programmed for the purchasing
department, & considerable amount of time and effort is

25500 Appendix C.
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exerted by both purchasing and computer center personnel, At
the present time, there i1s no one in the purchasing depart-
ment who 1s fully trained and qualified to do programming.
Therefore, the problem is presented by a representative of
the purchasing department to a qualified programmer in the
computer center. The problem is discussed in great detail
and the programmer then has the responsibllity of programming
the problem, Mr, D gave an example of the eamount of time
that 1s involved when adapting a problem %o the computer. A
problem that is presently being programmed involved two man-
weeks to define and present the problem by the purchasing
department to the programmer. After the provlem was defined
and presented to the programmer, there were flve man-months
involved in writing the progrem and adapting the problem to
the computer, Mr, D explained that there 1z no definite time
limit involved when & computer appllication 1ls belung prepared
unless it is a critical problem and has high priority.

After a problem has been adapted to the computer, there
are definite indications of how various employees are affected.
For example, a buyer has more time to negotlate the purchasing
of materials from various vendors. Prior to the utilization
of the computer a buyer would spend a consideravle amount of |
time doing routine manual processing of requisitions that can
now be dome with the aid of the computer. This time savings
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permits the buyer to utilize more adeguately his buying
knowledge and skills.

Management has been more than satisfled with the
reports that are derived through the use of the computer. An
example was given of the Drilling Mud Report that is used by
the purchasging department. The repert is now more leglible,
accurate, and up to date tharn when the report was being done
manually. The report now enables the purchasing department
personnel to analyze the information more rapldly and
thoroughly.

Mr. D gtated that in the peried of time that the
purchesing department hasg been using the computer, there hes
been no attempt tc analyze and determine in what way this
department is more functiomal as the result of computer usage.

The reactions that Mr. D had toward the computer were
varied and are as follows:

1. The computer is an effective tool and ald to the
department and management in doing and solving dailly
problems in thies department.

2. The computer 18 an expensive tool for any company, but
the bensfits, both tangible and intangible, are
unlimited.

3. The ability to ecaleculate difficult problems and prepare
statistical 1nformation through the computer is of
tremendous 2id to this department.

4, Management should be aware that the oanputer is a
tool that iz to be used wisely and not te be used
for some menial task.

5. Mr. D has no apprehensions or fears that his Job will
be replaced by the computer.



Zhe, Jontroller Department

Jnterview Number S. Mr, E is an analyst for the
Controller Department, and his office 1s located in the
computer center bullding.

At the present time, the Controller Department is not
charged for the use of the computer. A monthly report is
prepared and submitted to the Controller listing the amount
of time the computer was used in problem application for this
department.

There 1s, at the present time, some difficulty in
determining the savings in time and money through the use of
the computer, especially on a new problem application. By
delving into o0ld records and routines, it 1s possible %o
determine the approximate amount of time which was used to
prepare a report menually. By taking the manually prepared
time faotor, and comparing it with the time in which a come
puter can prepare the same report, a reasonsble comparison
can be made in showlng time saved with the ald of the
computer.

The controller department personnel conslders the
computer oenter a service organization. Mr. E did not
elaborate any further on this part of the interview.

While discussing the question of whether savings are

consldered capital lnvestment or operating savings, Mr, E
" ptated that any dollar savings resulting from computer cutput
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would, in most instances, be a savings in operating expenses.
He could not think of any instance where a savings in capital
investments could be shown for the controller's department,

There 18 at the present time some difflioulty in placing
a dollar value on the services received from the computer
center. In some instances, informatlon was prepared manually
in twenty hours and is now belng prepared in five hours with
the ald of the computer; a dellar value can be placed on this
savings., In other instances, a problem belng consldered for
computer application might result in the discontinuing of
the report. The discontinuing of a report many times 1s the
result of asking verious persons why the report is necessary,
or who initlated the request for such a report and when.

When these questlons are answered, there are occasions when
it is realized that the report is unnecessary and is then
discontinued. This, then, results in a time savings for the
person or persons who were preparing the report manually.

Mr. E gave the following example of 2 problem
application on the computer that was originally prepared
manually. The Gross Volume Calculations problem concerns the
neagurement of gas that is measpured on recording charts at
the wellesite. The overall problem 1s to determine (1) How
much gas was purchased? (2) How much does Continental owe
for this gas? and (3) To whom does Continental owe this
money? When this problem was being solved manually, there was
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a definite problem in totaling all ges recelved in the field
and at the gasoline processing plant. By feeding into the
computer the information derived from the gas measuring
charts, 2 report is now prepared in approximately twenty
minutes. Thie report is 2 listing of all the gas purchased
or consumed in each distriect owned or operated by Continental
01l Company. When this report was being prepared manually,
there were six people working on the problem for approximately
ten days. Thus meaning approximately sixty man days were used
to prepere the report.

According to Mr. B, there have been very few, 1f any,
mechaniecal errors encountered in the output of the 7090. The
only mechaniecal error that was discussed concerned errors that
wvere the result of a damaged magnetlic tape and when this
occurs the error is easlly found. The primary cause of
errors, in computer output, are caused by human errors in the
original programming. These human errors are graduslly
eliminated as the programmer becomes better informed and
educated in the field of computer programming.

There are varlous ways in which new personnel are
trained to work with the computer input and output. Usually,
the new persomnnel attend orlentation classesin the onpt.ﬂor
center where they learn various aspects of computer operation
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and 131::»51.'::.:1::i.ng.26 Mr. E recelved hisg training in
programming at Oklahoma University. He enrolled in six hours
of computer programming course work while working on hie
Magter's degree in Business Adminigtration. In addition to
his college training, he 8414 programming work on the 650 com-
puter prior to the installation of the present 7090 system.

The extent of systems contral varies in the computer
center., In meny csses, the programmer knows in advanece what
the final total will equal. Therafore, 1f the programmed
prodlem is broken down into small segments, the amall seg-
nents must add up to 100 per cent or whatever the known total
is. If the output does not total the predetermined amount,
then the progrommer must re-eveluate the problem and f£ind the
error which is usually found to be a human exrror.

There are verious detemining factors involved when
consldering a problem for computer application. Two important
factors teo consider are: the slze of the problem, and whether
the information generated will result 1n & new and more useful
report, There are mumerous other factors invelved, but !;r. E
felt that these two were more lmportant.

The programming of large, complex problems for fhe
controller department 1s done primarily by programmers
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employed in the computer center. The short programs are
prepared by Mrx. B,

There are too many variables encountered to establish
any time limlt on the adapting of a problem to the computer.
In some instances, a problem is programmed in three months
time, and sometimes many years are lnvolved in preparation
of a sultable program. ZThere ie at the preseunt time, no
rule-of-thumb to determine the amount of time that will be
involved to program a problem for computer application.

Mr. E has the opinion that 1t 1s difficuli %o
determine how employees use the extra time that is generated
through computer applieations. In many instances, a computer
application will result in saving ten men four hours of work
in a specified period of time. Usually, the four hours
savings per man will result in more time belng applied to
problems not concerned with eomputer applications. This
results in a better prepared and analyzed solution, In
essence, it can be said that usually a job is not eliminested
as the result of computer application, but resulis ln a more
speclalized type Job because the routine work has been
decreased or sometimes eliminated. When a job is eliminated,
the person is usually transferred to amother job in the same
dapurtnanf or to another department where his talents and
ability can be utilized for the beneflt of Conoco, Conoco
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menagement has the philosophy that 2 man will not be released
from Continental's payroll as the result of computer
application.

There are varlied opinions on the subject of whether
management 13 or is not better satisfled with computer pre-
pared reports versus manually prepared reports. Mr. E is of
the opinion that computer prepared reports have been well
received by menagement persomnel. For example, Conoco has
numerous oll leases that need constant observation from the
operational péint of view. The reading of a report, which
shows the operational information concerning every lease that
Conoco has, would invelve a considerable amount of time.
Therefore, a predetermined plus or minus percentage limit can
be programmed into the problem which, in turn, will result ia
the printing out of only those leases that are affected by
this limit. Those leases that are listed on the report are
the ones that need management's attention, and those leases
that are operating within the predetermined limits do not
need his attention. Management persoanel consider this type
of sophisticated report of great benefit to them in terms of
time saved doing routine paper work and reading the various
reports relevant to areas which are consldered thelr
ruponuhinty. ’

Mr, E found it diffiecult %o give an adequats explanation
of how the controller department is more functional as the
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result of computer applications. One point that was made
clear involves the expansion of a problem that has been pro=-
grammed for the computer. When it 1s necessary to lncrease
the size of the original program, this does not result in the
computer being overworked, which is possible if a man were
solving the problem. In other words, a problem may be
increased in size without increasing the slze of the computer.
On the other hand, 1f man were solving the problem, this
would undoubtedly result in the hiring of additional man-
power to handle the additional work in the controller's
department. There is considerable flexibility to grow withe
out the need of additlonal manpower which results in addl-
tional time to work on problems that are not considered
adequate for the computer.

The personal reactions of Mr. E toward the use of the
computer facilities are as followst (1) helping people work
out a problem on the computer, which otherwise might have
been impossible to prepare manually, creates a deop sense
of personal satisfaction; (2) he is using the computer to
solve problems for his department and also helping other
reople solve problems from thelr departments; eventually, he
gets a broader perspective of the company and how 1t funetions.
These mu-tianl create a feeling of actually k;nowlns and
understanding how Conoco operates.
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Ihe Production Department

Interview Number 6. Mr. ¥ is & SBenlor Amalyst for the
Production Department, and his office is located in the

computer center,

At the present time the production department is not
chavged for the use of the computer and other computer center
fzoilities, There is a monthly report which shows the amount
of tlme the computer was used for production department
reports. 7This department uses the TO90 for epproximately
twenty hours per month which is a small amount of time when
compared to other departments.

To determine the amount of savings in time and money,
as the result of computer application, an analysls of the
time used to prepare the report menually is made and a dollar
value is placed on man hours expended preparing the report,
Then a comparison can be made between computer time and
manually prepared time which will show the savings in time
and money.

The computer center is considered a service
organization., Mr., F did not elaborate on this any further,

While discussing whether savings were opexrating or
capital investment savings, Mr. F stated that the use of the
7090, as an aid in problem solving, results in a definite
savings in operating expenses. ;
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There 18, at the present time, some difficulty in
Placing a dollar value on services received from the computer
center, There are so many intangible benefits recelved from
the center, Mr. P gaid, that 1t was almost lmpossible to say
that these benefits were worth se many dollars to the
production department.

An example of a problem application on the 7090 for
this department 1s the Well Status Report. This report
includes a2 listing of all oll wells owned or partly owned by
Conceo. This report is broken down into five parts which are
as followst (1) a detalled oil well status report which shows
each oll well completion, whether the oll well is pumping,
flowing, or shutein; (2) a sumary of oll wells production
whlch 1s used by the accounting department in clearing dis-
trict overhead and operating expemses; (3) a shut-in well
report which informs the manager of the wells that have been
shut-in, the date the shutein oceurred, and the reason why
the well was shut-in; (4) a drilling report is prepared
which shows the drilling time on a mew well; and (5) & sun-
mary report is prepared listing each district and the number
of wells in the respective dlstricts. PFrior to the time
these reports were prepared on the 7090, only the first
report was used. The mamual preparation of this report
required approximately two man days in each of the thirty-
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one diptricts or sixty-two manedays. Now, with the aid of
the T090, all five reports are prepared in thirty to forty
minutes time each month. This savings in time has resulted
in spproximately $§15,000.00 savings per year.

According to Mr. I there have been no errors in the
computer output that can be classified as mechanical srrors.
Errors that are encountered in the output are usually the
result of human errors ln the programming or other informatlon
that was incorrect before the programmer recelved the new
information for computer input data.

The training of an individual, who 1is to do
programming work for the production department, is usually
the responsibility of the persomnel who conduct EDF classes
in the center. The time inveolved for training varies and
depends on the individual's weak points in EDP.

To faclilitate & systems control of computer output is
the responsibility of a nine member staff which is supervised
by Mr. F. A member of the staff will perutinize the output,
checking for errors in the fimal totals or for indicatlions of
errors at various check polnts in the output. After a report
i1s consldered correct, the report is then forwarded to the
department manager or supervisor who needs the information.

ﬂuio are two major determining factors, secording to
Mr., F, when considering a problem for computer application.
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The first factor involves the complexity of mathematical
caelculations or manipulations which are necessary in solving
the problem. The second factor to consider 1s the volume of
data to be analyzed before 2 final conclusion is made in the
report. These two major factore, complexity and volume of
data, included with other small factors result in the decision
whether a problem will or will not be programmed for computer
appiication.

The responsibility of programming problemg for the
7090, whieh are relevant to the production department, is the
responsibility of Mr. F and hls nine member staff, There are
instances when other techniclane are called upon to furnish
pertinent information to supplement the programning of highly
technical problems.

To establish a formula or rule-of-thumb for time
involved in adapting a problem to the computer is an almost
impossible task. In some instances, a programmer might pre-~
pare a problem in two days, and sometimes as much as six
months time will be used in the preparation of 2 problem.
Therefore, Mr. F has no definite answer for this area of the
gtudy.

Mr. F was assked the question, "After a problem has
been prop@ad for computer nppnoatim. how does the savings
in time affect these employees who were originally preparing
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the same problem mamually?" In some instances, a complete
man or position 1s tmimi-'.od. When this occurs, the
employee 1g either transferred to another section in the pro=
duction department, or he might be transferred to another
department where his talents may be utilized. It is the
policy of Conoco that & person will not be relieved of his or
her Job because of computer applications. There are other
instances where the computer might relieve an individual of
only & portion of his dally work load., ¥When this occurs, the
individual usually absorbs additional work, and he also has
additional time to snalyze other data more closely which
results in reports better organized and prepared.

Management's reaction toward computer prepared reports
has been more than satisfactory in the production department.
The information is considered to represent a more sophisti-
cated presentation of data whereby management personnel have
been enabled to scrutinize the data more easily and to make
a2 better informed decision based on the sophistlication and
accuracy of these reports.

The production department has become more functlonal
through the use of computer applications because of addlitional
information which can be made available to the lnterested
parties in & ghort period of time. Prior to the use of com~
puter output, there occurred unnecessary periods of delay in
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receiving information which definitely hindered the decision
making of people in responsible positions.

One of the primery reactions vhich Mr. P hss toward
the utilization of computer facilities 1s the reslization
that he and his staff are capable of developing pertinent
data which are of unlimited value to responsible people in the
production department. This ability to ald management leaves
Mr. F with a feeling of pride and satisfection in his work
and his staff,

Ihe Menufecturing Depariment

Interview Number . Mr. G is the Chief Process
Focnomics Analyst for the Meamufacturing Department. His

responsibllities are varied, but primarily he and hls staff
are responsible for developing the computer luput data which
results in the output data wsed to faeclllitate the operation
of the two oil refineries located In Ponea Clty, Cklahoma,
and Leke Oharles, Loulglana.

In reply to the question of how the manufacturing
department 1s charged for the use of the computer facllitles,
Mr. G explained that his department resceived a2 monthly report
ghowing the amount of computer time used to sclve prodlems
for the manufacturing department. The mamifacturing depart-
nent has not been charged directly for the use of the computer.
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This department has had considerable difficulty in
caleulating the savings in time and money as a result of come
puter applications. Most of the savings are considered hid-
den savings. One ares in which a savings in cost may be
determined 1s the priecing of Jet fuel to the purchaser. Most
of the Jet fuel is sold on a bid basis., ¥When submitting a
bld to sell Jjet fuel, Conoco must sell the fuel at a price
low enough to be granted the contraect, but still at a proflit=-
making price. There are numerous incremental expenses which
must be accurately determined. With the aid of the computer
these expenses have been more accurately calculated than if
done manually. By using this accuracy, the persons respone-
slble for submitting a bid price for selling jet fuel have
been enabled to underbld competitors and thus inerease the
sales of Conoco Jet fuel.

The computer center 1s definitely considered a
gervice organization.

Most of the savings accrued from computer appllcatlons
have been considered savings in operating expenses. In some
instances, there have been limited savings in capital invest-
ments ag the result of the computer executing a more exacting
calculation of the rate of return on an investment. To
establish a dollar value for the services received from the
computer center would be difficult. But, when the computer
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center service 1s restricted to the running of a program on
the computer, then a dollar velue is determinable. If the
Conoco computer center did not exiet, the manufacturing
departuent computer applications would be solved on a cemputer
which was owned and operated by another business firm. The
expense of using the computer facllities of an outside busi-
ness firm are determinable., Therefore, a dollar value can de
placed on the computer time when used by the manufacturing
department.

An example of & problem application on the computer,
vhich was previously prepared manually, is the scheduling of
refinery operations. BPach month the manufascturing and mar-
kating departments sulmit their respeciive supply and demand
reports. These reports, plus the maintenance schedules and
potential inventory problems, are programmed for computer
application. The computer then prepares a report showlng the
optimum operation for a refinery. This report ig then dise
cusged in great detall with various persons responsible for
the refinery operation. During these dlceussions, there 1is
an exchange of ideas conceraning the plan of operations and
the financlal aspects which are ianvelved in producing prod-
ucts for distribution by the marketing department. If there
are any corrections %o be made, the programmers alter the
computer input accordingly, and a new optimum operations

report 1s then prepared on the computer.
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The tralning of personnel to work with the programming
of manufacturing problems is strictly on-the=Job tralning.

An englneer is selected who shows potentlal for this type of
work. He then works with a qualified programmer on simple
problems whioh he can easlly comprehend, As he progresses,
his work load increases; and after a certain period of time,
he iz consldered capable of working with and programming the
more complicated problems.

Systems control, sometimes referred to as checking the
correctness of computer output, 1s the responsibility of varie-
ous programmers in the manufacturing department. These per-
sonnel check the computer output for reasonableness. Thls is
a8 hand checking process which will undoubtedly not be
replaced by a machine.

Various factors are taken into conslderation when a
problem is submitted for possible computer application. When
Mr., G is confronted with a new problem for computer applica-
tlon, the following factors receive considerables attentlon:
does the problem warrant the time and effort which 1s neces~
sary to prepare a problem for computer application, and to
what extent is the computer capable of preparing the report
better than Af prepared manually.

The responslibility of programming computer problem
epplications for the manufacturing department rests upon
Mr., G and his nine member -ur; of engineers and techniclans,
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Time involved in programming problems is an ever=
changing factor., A person cannot say or determine the exact
amount of time which will be involved in programming & prob-
lem, The programming of refinery simulation and optimum
operations inveolved approximately four calandar years or
twenty=five maneyears of effort. Other programs might involve
only two days of effort for preparation and rumning on the
computer,

After a problem has been adapted for computer
preparation, there then existe in some instance extra time
for certaln employees to absorb into their daily work load.

In the manufacturing department, due to computer applications,
there have resulted additlonal work leads for certaln person=-
nel. The computer applications require the raw materlal te be
more detailed and ppecific than when the problems were belng
solved manually. Therefore, englneers and technleclane are
now required to submit information whieh has been analyzed in
greater detail than previously. This detalled analysis has
resulted in 2 greater demand on the engineer's and techni=-
clan's time rather than a lessening of thelr work loads.

Because the computer now prepares reports which are
consldered sophisticated and in greater detall than those
previously provided, management has been quite pleased with
the results. Management personnel are now enabled to view

L4
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the facts, which are relevant to thelr responsibilities in
the manufacturing department, in a broader scope.

The manufacturing department has become more
funetional in meny ways through the use of the 7090 computer.
Engineers, who are now using the computer as a tool with
which to solve problems pertaining to thelr work, can now
work with problems much greater in scope and complexity than
without the aid of the computer., The answers to problems and
decisions made based on computer output have resulted in
smoother and more economical organization operations., These
examples are but two of the many ways this department has
become more funetional with the ald of the computer.

Mr., G had various reactions concerning the utilization
of the computer facilitles, but he considered the following
examples more important than any other reaction he might
have. In the first place, when man uses a computer intelll-
gently there then exists a tremendous potential in the com-
puter output for the bemefit of Conoeco., In the second place,
man must be careful in using the computer correctly. Some=
times, man ugses the computer to solve menisl problems which
should be solved manually. This 1s definitely a waste of
computer time. In other instances, man uses the computer to
solve a oaﬁplcx problem vwhen he does not fully understand the
complexity of a program, When thlis occurs, the computer oute

put is accepted as faot, and due to a2 possible error in the
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individual's program, the results are incorrect, and the
individual does not reallize there is an errer. Therefors,
unnecessary and incompetent use of the computer should be
eliminated as soon as possible in the respective departments.

Ihe Research and Development Department

Interview Number 8. Mr. H is the Research Group
leader of the Production Research Division in Research and

Development located in Ponea City, Oklahoma. This gentleman
was also a member of the feasiblllity team which recommended
the acquisition of the T090 computer facllitlies that are
desoribed in this study.

The Research and Development Department is not directly
charged for the use of the computer and other facllitles in
the computer center. Mr. H informed the investigator that
all expenses incurred by his department, related to computer
usage, are borne by Continental 011 Cempany.

Savings in time and money as the result of computer
usage are very difficult to determine., When the origlnal
computer feasibility study was being prepared, verlous esti-
mates were presented in the study relevant to time and money
savings on various projects., These estimates are stlll the
baslis for determining any savings when this lnformatlon 1is

needed.,
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The computer center is definltely considered a service
organization. The equipment and staff In the center are
there to aid and alliit other departments in solving the
large or small, complex or routine, problems confronting
respective department persomnel.

Savings in operations expenses and caplital investments
as the result of computer usage in the Research Department
have been very difficult to determine. There has been no
definite attempt to determine whether savings are more promi-
nent in operating expenses or capltal investments.

When considering errors in the computer output, Mr. H
had the opinion that ususlly any errors encountered in the
computer output were definitely human errors. He had complete
faith in the reliability of computer output belng free of
machine errors.

The training of persomnel in this department for
computer programming involves on-the-Job training and classe-
room training in the computer center, Many of the new engl-
neers have recelved some formal programming education in the
college or university from which they have graduated. The
classroom training conducted in the computer center covers

various phages of computer lanput and eutput.27 This classroom

27830 Appendix C.
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training coordinated with onethe=job training usually involves
approximately slx months time before the individusl is qualie
fied to handle various problems for computer application.

Systems contrel is primarily the responsibllity of the
personnel in this department. The individual or team members
who programmed the problem serutinize the output data for
errors, and if there exist any errors, the program is cor-
reoted, and a corrected report is prepared on the computer
delivered to the interested partles.

Various factors are taken into conslderatlon when a
proposed problem 1s considered for computer application.

One factor concerns the amount of manpower time saved through
computer application. The question ig asked whether the come
puter is capable of preparing data faster and more efficlently
than man., If the answer is negative, a maunal system will be
utilized. Another factor consldered relates to the possiblle
ity of preparing studies which were previously considered
impossible or impractical to prepare mamually. If both of
the factors are consldered in the affirmative, then usually
the problem is programmed for computer applicaticn.

The responsibility of problem programming for this
department has been, and presently ls, the responsibility of
Mr, H and his staff of flve englneers. These men work as
individuals or teams, depending upon the slze of a problenm,
when programming a problem. The programuing time varies from
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fifteen nlnutes teo a ealendar year. There has not been a
rule~of-thumd developed which will determine the emount of
time necessary to program & new problem.

After a problem 1s adapted to the computer, there
usually results s time savinge for various individuals. Most
of the engineers in this department use the extre time to
solve other more important preblems. The engineer hag more
time to enalyze & problem and develop a more complete and
intelligent program.

In reply to the question "ig mansgement better
patisfied with computer nruylrll.toperta than manually
prepered reportst" Mr. H stated thet to the best of his
knowledge, nun&suitn‘-)lwuulaal ere pleased with the computer
prepered data. MNansgement now recelves informatlion which now
enables them to gain s broader outlook on the situation and
possible alternative solutlons that were not avallsble when
the date was prepared manuslly.

When asked the question, "what is your »ersomnsl
resction toward the use of oan)uiur facilitient" Mr. H
gtated thet he was definitely in faver of using the computer.
The computer is 2 tool whiech alde his group in doing a better
job on complicated problems. The problem of determining oil
reservolr performance was slways a complicated and dynsmic
problem when prepared manually. With the ald of the T090

computer, this problem is now analyzed and reports are
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prepared without the dlfficulty previously encountered when
prepared manually.

The result of using the computer as an ald in problem
solving has definitely made this department more functional.
It is without question that any problem which confronts Mr. H
and his staff must be solved with the aid of the computer.

In essence, this department did not exist and preseatly
could not funetion as a group without the ald of a computer
when solving cemplex problens. Frier to the installation of
the 7090 computer, the engineers sttempted to solve problems
of this nature with a slide rule and caleulating machines.

Ohapter IV will contaln an analysis of the interviews
presented in this chapier.



CHAPIER IV
ANALYSIS OF THE DATA

The purpose of this chapter 1s to provide an analysis
of the data reported in Chapter III. In presenting this
material, 1t is assumed that opinions of managerial end
supervisory personnel interviewed are representative of the
opinions of other persons in thelr respective departments
within Continental Oll Company.

In Chapter II the investigator listed two problems
which were to be considered in this study. One problem con=-
cerned the mmount of time necessary for conversion from
manual to computer utilization for solving the everyday prob-
lems of business and industry; the other pertained to the
determining of time saved by various departments using a
computer facility.

Sonversion from manual operation to gomputer
operation., The conversion from manual to computer utilizae

tion for molving the everyday problems of business and indus~
try constitutes, in meny instances, a considerable amount of
time and effort. This was the situation which the inter-
viewees in this study had experlenced a5 well as the members
of the feasibllity study group.
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In 21l instances, the interviewee expounded on the
great length of time expended before 2 problem could be con=
sldered ready for computer application. Nevertheless, there
were instances in which a routine problem could be programmed
in a matter of a few minutes or hours.

Much of the conversion time &lsc involved tralning
personnel to be competent programmers. This usually involved
extensive on-the=job trailning or classroom training conducted
by personnel in the computer center.

After a problem wes converted from manual preparation
to computer preparation, there then existed a sophisticated
report which, in many instances, the mansger or supervisor
recelving the report did not fully comprehend because of the
magnitude of the information which he posseseed.

When a problem has been prepared for computer
application, there then exists the problem of errors in the
initial output data. This constitutes another time consuming
Job for the programmer. For it is then necessary to closely
scrutinize the output data to determine the area where the
error occurred in the original program. Many of these errors
are the results of the programmer not fully understanding the
nature of complexities of the raw data.

Various factors concerning whether a problem should be
considered for computer application were presented by the

interviewees. The factors most frequently presented concerned
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the size and frequency of a problem, In some instances, a
difficult problem belng solved manually involved many hours
of manpower using a slide rule and/or a desk calculater. It
was also noted that the resulting answer of these calculae
tlons might not achieve the desired accuracy. In other
instances, the problem was not comsldered extremely difficult
to solve manually. However, because it was a repetitlous
problem ianvolving many hours to selve and prepare in report
form manual methods were in many instances laupracilcal.
These two factors result im ldeal situations for computer
application.

The responsibility of convertlng & manually prepared
report to a computer prepared report was that of personnel in
five of the six departments represented in this study. Only
one department did not have qualified personnel itralued to
program problems at the time of this study. The lnlerviewee
representing this one department stated that one person from
his department had been attending classroom lectures for
tralning in computer programming. But, 1u the weantlme, this
deparitment was depending upon personnel ix the computer cenfer
to program any and all problems which were belng consldered
for computer application.

At the time of conversion from menually prepered to
computer prepared reports, there was no Iformal iraining pro-

gram for personnel who were selected to work ln the computer
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center or in other departments as programmers. Most or all
of the training these individuals receilved was accomplished
through on=the=Job training. In some instances, certain
individuals would attend classes conducted by the manufacturer
of the equipment installed in the computer center. Usually,
any additional formal training wes administered to those
persons who showed a definite need for such training. When
considering individuals for positions in the computer center,
it appears that a series of tests ought to be administered to
meagure the individual's aptitude in this area of employment
prior to his assigmment as a programmer.

Reactions toward the utilizatlon of = computer to aild
the interviewee and thelr respective departments in solving
problems were varied yet consistent. One frequent response
was that the interviewee tdt'lu was forced to think more
thoroughly and rapldly now that the computer was beilng used.
Thus, resulting in a better knowledge of the problem, and in
many instances, a broader perspective of the operations of
his department.

Iime factor. The evaluation of time saved in solving
problems with a computer, and how this savings in time is
used by personnel affected by computer applications, was and

is sometimes dlfficult to determine.
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Usually, after a problem has been programmed and run
on the computer, there then results extra time for certain
personnel to devote to thelr other work. In most instances,
according to the interviewees, this extra time permits per-
sonnel to devote more time to problems which previocusly were
inadequately handled.

Infrequently, there have been situations where a
computer application has completely eliminated a man. When
this cccurs, the individual is offered a2 Job with the same
department in another geographiec location, or a transfer to a
different department where his talents will be utilized to
thelr greatest capacity. It is definltely the policy of
Continental 01l Company that computer applications will not
result in the termination of any employee.

Management has been very well satisfled with the
rapldity of problem solution from the computer. 7This rapld
output of data has enabled the managers and mipervisors to
neke decisions, and see the results of thelr declslons more
readily. The data received from computer output has been
prepared in a manner which has saved the managers unlimited
reading time. Prior to computer applications, the menagers
and supervisors would spend considerably more time analyzing
manually pi-cpn:ud data than they use in reading computer
prepared data.
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The question of whether savings in time, through
computer application, results 1lan savings of operating
expenses or capital investment is always belng esked by
responsible people. The persomnel represented in this study
all agreed, except one, that savings in time usually meant a
savings in operating expemses. The savings in operating
expenses were considered the result of decreased manpower
needs for the particular area affected by computer applica=-
tlon, The other individual was of the opinion that savings
through computer application would directly reflect a savings
in capital investment. This opinion was based on ecomomic
studles concerning the expansion of existing facilities. In
these economlic studies, a program is prepared, which, when
fed into the computer, will point out optimum sizes of piping
and pressures which, when compared to vendors material
specifications, the necespary materials might be purchased at
a lower cost than when such studies were prepared manually.
When such studies are prepared on the computer, there is
greater accuracy than when prepared manuslly.

After the involved and tedlous efforts of programming
ere completed, there then results the much sought after
pavinge of employees work time on the problem which has been
programmed. The example was presented in Chapter III by
Mr. B concerning the amount of time used by the scheduler in
checklng the correctness of hlis proposed schedule for
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transporting petroleum flulds through pipelines. The
scheduler is now capable of checking hls schedule on the
computer for accuracy in a matter of seconds. ZPrior to using
the computer a matter of hours were involved in checking the
accuracy manuslly. It was such examples that the intere
viewees presented to the investigator.

The interviewees conslistently made an effort to explailn
another factor relevant to this area of the study. There is
constantly the problem of showing how all persons affected by
e computer application use thelr extra time. Usually, these
people recelve additional work to take the place of the work
they previously dld which has been prepared for computer
application. In these instances, the interviewees were of
the opinion that a computer application did not necessarily
result in a decrease in the work load of certain employees.
In most instances, there results an increased werk load on
the individusls,

I. SUMMARY

In this chapter information based on the data
collected and presented in Chapter III was analyzed and sum-
marized to reveal the findings. To facllitate the presenta=
tion of the data colleoted concerning the six departments
represented in the study, thies chapter was dlvided into two
parts with information relevant to the amount of time
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necessary for conversion from manual preparation to computer
utilization for solving the everyday problems of the company
represented; and the second part presented informatlon which
pertained to the detemmination of time saved by the various
departments using a computer facility.



OHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
I. SUMMARY

The purpose of this study wes to explore the
conversion from manually prepared information to computer
utllization for solving the everyday problems of selected
departments in Continental Oil Company and how personnel in
these departments used the time saved or work now being pree
pared by the T090 computer.

This study was based on information obtained from
books, periodicals, and interviews with managerial and
supervisory personnel employed by Continental 0il Company
located in Ponea City, Oklahoma.

The various resctions of the persons interviewed by
the investigator concerning the utllization of a computer
and time saved was presented in thie study. The information
gathered is summarized below:

According to an artiele written by M. B. Lovittae
concerning the expenditure of huge sums of money for a com=
puter, a computer can be justified only if 1t (1) reduces

28revitt, log. olf.
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clerical costs, or (2) provides needed management control
information. In some instances, clerical costs are not necs
essarily reduced; but additional information can be prepared
and presented to management, thus enabling these responsible
people to make wiser decisions., Such was the case in this
study.

Before a computer is acquired, a complete and thorough
feamlblility study must be conducted to assure the economice
of acquiring such an expensive tool.

One of the primary benefits derived from computer
application is the high rate of speed at which a computer can
manipulate information.

The manager must realize that electronic dats
processing is not the cure-all for all organizational problems,
and should realize that computers can never do the jobs which
peopla can do better. The manager should not become disillu=-
sloned with electronic data processing when occasional falle
ures Qoaur. In the future, the manager who understands the
basic concepts of EDP and who 18 able to apply them to his
business, will be the mansger who rises to the top in the
business world.

While interviewing various managerial and supervisory
personnel, the investigator discovered that these intere
viewees were acutely awars of the time needed to convert from

manual to computer prepared data. In some instances certain
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individuals were amazed at the complexitlies of programming a
problem for computer application. Various factors wers pree
sented relevant to consldering a problem for computer appli-
cation. The primary factor consldered to be of significant
inportance was the size and frequency of the problem. Just
because a problem is repetitious did not mean it was neces-
sary to convert from mamual to computer prepared output data.
One frequent response expressed by the interviewee was that
these mansgers and supervisors were now forced to think more
thoroughly and rapldly when using computer output data for
decislon making,

Those persons affected by computer appllication usually
are relieved of one particular phase of thelr work, but this
work has been replaced by new work or more time to devote to
other phases of their daily work routine. By devoting more
time to other phases of thelr daily work routine, personnel
are now capable of making better analyses and improved date
for management.

There have been few instances where an individual
position has been completely eliminated as the result of a
computer application. In those instances where a position
wes eliminated, the individual was elther transferred to a
different 'goomhh location in the same department or
offered o position in a different department where his
talents might be fully utilized. It has been the policy of
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Continental Ol1 Company that no employee will be terminated
as the result of computer applications.

Mensgement and supervisory persomnel have been very
well satisfled with the computer belng used as an aid in
problem solving. The computer prepared data has enabled
these persons o make declsions quicker and realize the
results of thelr decisions more readlily.

II. CONCLUSIONS

After the analysis and interpretation of the data
obtained for this study, the followlng conclusions were made!

1. Management is aware of and is yet concerned about
the length of time necessary to program s problem for computer
application.

2. Management is pleased with couputer prepared data
%o aid them in their decision making.

3« The size and frequency of & problem are important
factors to consider when a problem 1s proposed for computer
applicatlion.

4, Management and supervisory personnel are now forced
to think more rapldly and thoroughly when using computer out-
put data te faelllitate thelr declision making.

5. The computer does not mecessarily decrease an
individual's work-load. Usually the work-load increases.
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6. Individuals affeoted by computer applications have,
in some instances, more time to devote to other more impor-
tant problems which results in better analyzed-and-prepared
data,

T« Oompetent personnel must be selected and tralned to
program problems for computer application.

8., Most of the errors encountered in the computer
output data are human errors.

9. Continental 0Oil Company protects individuals from
employment terminatlion as the result of computer applications.
10s A well-prepared feasibllity study 1s of utmost

importance when considering the acquisition of a computer.

III. RECOMMENDATIONS

From the information presented in this study end the
interviews with the persomnel in departments of Continental
01l Company selected from this study, the following recom-
mendations were made!

te This study should be expanded to include other oll
companies for the purpose of making comparisons,

2. Management and supervisory personnel ghould be
pubjected to limited olassroom training or famlliarization
with progialning and computer facilities.

3. Programmers should be selected by formal aptitude
testing.
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4, Companies considering the scquisition of a computer
read this study and consult with persomnel in Continental 01l
Company to ascertein the various problems encountered in the
acquisition and operation of & computer center.
5. This study be used as a teaching ald in college
classroom work relevant to electronic data processing.
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Interview Schedule



Hame
Title
Department
Is your department charged monthly for the use of the

Computer Center?

Tes

No
How are savings in time and money determined?

101

Is the Computer Center considered a service organization?

Yes

o

Diecuss

Are savings considered "operating” or "eapital investment"

savings?

Operatling _

Capital Investment ______
Discuss

Is 1t diffioult to place a dollar value on the services
received from the Computer Center?

Yes
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No

Dlscuss

Example of problem application and comparison of computer
prepared versus manual prepared report.

Is there a significant mmber of errors encountered in the
output of a computer?

YTes
Ho

Digouss

Method of tralning persomnmel for the varlious Jobs and
positions in the "Center."

A

—— -

What is the extent of System Control (checking the correct-
ness of machine caloulations) mainteined in the "Center?"

BT

s

e SRS

What are the determining factors when considering a problem
for the computer?
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¥ho is responsible for programming your problem?

How much time 1s involved in adapting 2 problem to the

computexr?

st

After a problem is adapted to the computer how is the time
saved used by the employee affected by this time saving?

MR

Is management better satisfied with the reports that are
derived from the computer?

Yes

Yo

Discuss

S —— e

In what way is your department more functional as the result

of using the computer as an ald to problem solving?

What is your personal reaction toward the utilization end of
computer faclilities?

Would you like to recelve a copy of the summary, concluslons
and racom_endationl?

Yean

No
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Computer Feasiblility Study
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This feasibility study is not in its entirety because,

in some instances, the data was considered classified and not
for public use.

CONTINENTAL OIL COMPANY
COMPUTER FEASIBILITY STUDY

A Computer Study Group was appolnted at the request of
the Data Processing and Advanced Instrumentation Methods Sube
Committee of the Uoordination CUommittee. The Study Group was
%o datermine potential computer applications in Continental
011 Company and to consider mechimery and organization neces-
sary to implement a program for effective computer use in the
Company. This report presents the findings of the Study
Group.

Continental presently has 26 people, representing an
anmmual salary of approximately §$200,000, engaged in computer
work. The Company has two computerse-a Bendix G-15 used
excluslvely by Exploration Research and an IBM 650 used for
data processing (40 per cent) and teehnical (60 per cent)
applications. Oonecec, the computer built by Continental, is
unreliable and is not considered for further use in Continen-
tal's computer program.

The Study Group vislited 21 other lntegrsted oil com-
panies and 9 computer manufacturers to obtain information
about computers and their usage.
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A survey of all departments and reglons of Continental
hag resulted in 2 liet of 120 potentinl computer spplicetions
which should be saalyzed and, if economiecal, progremmed and
processed on a computer, As estimated by the operating
departnents, the potential gross values of the applications
range from a nminimum of §9,600,000 to a maximum of
515,800,000 per year. Ihe survey also included estimated
analysis and programming effort and required computer hours.
The Study Group has scheduled programming and machine usage
to attain full value from the applications as early as pos-
sible. Some of the velues will te realized through outslde
machine rental in 1960 and 1961, With receipt of a computer
about mid-1961, benefits will increase and should reach full
value for the listed appliocations by 1965.

Eight different computers (or computer combinations)
were evaluated assuaing 50 per cent, 75 per cent, and 100 per
cent of the potential values estimated by the operating
departments and also 50 per cent, 100 per cent, and 150 per
cent of the estimated machine time requirements.

Organization end provislon for sdequate persomnel 1is
fully as important as machinery selection. It 1s estimated
that 77 pecple will be requivred to handle the listed applica-
tions., Of these, 26 are now engaged in this activity in the
Company. This will require hiring 51 new people. Of the



to7
total of 77 people, it is anticipated 22 will be located in
operating departments as analysts. Of the 51 new persommel,
it is felt that 28 will need to come from outside the
Company and 23 should be transferred from within the Company
with replacements presumably hired for them,

The Study Group has comeluded that Continental's needs
are best met by a single large computer rather than by
separate computers in different departments and regions. The
loglcal lecatlion for a computer is in Ponca City, since the
largest indicated users are located there. Controller's,
Manufacturing, Pipe ILine, Production (currently done by Pro-
duction Research), and Research and Development cover the
major portion of listed applications.

The computer and central computer funetion will
require 10,000 to 11,000 square feet of floor space. It is
essential that this area be convenlent to the tabulating
groups because of the problem of transportation of punched
cards., This space can be comverted in the existing main
office bullding for approximately $90,000, with an additionsl
expenditure of approximately $251,000 for office space for
the displaced personnel, making a total cost of about
$341,000., A new bullding connected to the main office
building to house the computer and personnel will cost an
estimated §322,000.
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Furniture and fixtures and contingency items are
estimated at $109,500, making a total investment of $431,500
based on comstruction of a2 new computer bullding.

The Study Group recommends leasing of an IBM 7090
computer and peripheral equipment at $901,800 annually. Per-
sonnel costs are approximately $809,000; end other operating
costs, $237,400 per year, making the total anmual operating
costs §1,948,200,

The Study Group recommends that Continental expand lts
computer activities. To accomplish the full potentlal of
applications listed by the operating departments, the fol-
lowing stepe are necessary!

1. Authorization of employment of 51 people during the
next two years.

2., Authorigzation of a bul for computer and personnel
n:h construction to begin at the earliest possible
e
Je Author!..uuon of furniture and fixtures for personnel
required,

4, Implementation of organization to accomplish the
computer program. This should be done at the same
tine the computer is ordered so that adequate pre-
paration can be made prior to receipt in 18 months,

5. Placement of order for an IBM TO90 computer and
peripheral equipment, for delivery in 18 months.

DISOUSSION
The potentlal use of computers in Continental 011
Company was discussed starting around 1952. At that time, no

commercial computers that would meet our needs were available;
therefore, in June of 1953, it was decided that we would
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construct 2 computer to our specifications. Unfortunately,
this machine==Conac-~has not proved successful, The unrelia-
billity of the machine is such that 1ts utility 1s estimated
to no more than equal the out-of-pocket costs of operation
and maintenance.

Conaec was planned as a speclial-purpose, technlical
computer so & need was felt for a computer for data process=
ing, economic studies, and general engineering applications.
An IBM 650 computer was placed on tentative order in October
of 1953 and was finally approved in October, 1955. The 650
was installed in March, 1956, This machine was used an
average of 220 hours per month., Im April, 1959, a new IBM
650 was obtained to replace the ome installed in 1956. This
nevw mechine was equipped with automatic floating peint and
other festures making it faster and more versatile for
technical applications. The 650 is now utilized about 300
hours per month (almost twe full shifts) and has shown e
sherp increase in technical applications sinece installation.
This computer is used about 40 per cent for date processing
and 60 per cent for techmical applicatlons,

The Exploration Research Division had need for
considerable caleculating ecapselty and in May, 1957, ordered
end 1n-ttliod g Bendlx G=15 computer to handle exploration
enslysis work., This computer is utilized approximately 620
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hours per month, which is very close to maximum usable time.
In addition, Exploration Research uses Conac 50 to 60 hours
per month to supplement the G=15. As stated previously, use
of Conac 1s not satisfactory, but is 'nop-pr until
additional reliable computer time is avallable.

In the past, some companies have ordered computers for
delivery before they had done adequate preparation and withe-
out assigmment of sufficlent persommnel for ananlysls and pro-
gramming. As a result, thelr early experience has reflected
inefficient usage. The technigques of computer usage and the
range of sizes of computing equipment have advanced rapldly
in 2 very few years. Today, a m' should be able to
select machinery having a better knowledge of preparation and
persoumnel requirements. Applications developed by other
companies, and programs written by users and manufacturers
asslet in avolding long periods of ineffective use.

Many departments in the Company are expending
considerable effort in the use of computers to save time and
increase the effectiveness of thelr work. Twenty-four engl-
neers and sanalysts and two machine operators, representing
an annual salary of spproximately §200,000, are now engeged
in this effort. The work of these englneers end anslysts has
yielded programmed applications that cannot be haandled by our
present computers, This resulted in an expenditure of §6,000
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for outslde machine rental in 1959 and will require an
estimated expenditure of $100,000 in 1960, Also, many prob=
lems that are computer spplicatione cannct be anslyzed or run
because of insufficient personnel.

A group was designated on September 16, 1959, to
investigate the following aspecte of Continental's computer
programi

g ey
3+ Organization required should Continental elect to
install a centralized computer.

The Study Group has complled and evaluated data to
cover the three aspects listed above including other related

cost 1tems, =and hereby preseats this information.

BASIO DATA

To satisfy the charges to the Study Group, three
classes of basioc information were requiredt
1. Information about other oll companies' computer usage
and o zation.
2, Information about computers and manufacturers.

3. Information about Continental's potential computer
applications.

OQutgide-Company Suryey. There 1s a considerable
amount of informetlon published in trade jourmals and by com-

puter manufacturers as te the usage of computers by the mili-
tary as well as by industry., The Study Group found that such
information was general in nature. The Group surveyed 2i
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integrated oll companies to obtain specific information about
computers installed, computers on order; applications, and
organization., The information gathered in the survey is pre-
sented in Appendix A, In addition to the tabulated data,
much good was obtained by the Study Group in the personal
discussions with representatives of these companles.

In general, the survey revealed that thers are three
baslic types of companies with respect to location of the
computer function:

1, Holding companies and independent subsidiaries each

2, Iltog:%o:h:ﬁ m:t{uuum. eally
decentralized computer funetlions such as R&D and

5. Iategreted sniREEEREIR Seasmnohically sentralised
computer funetions,

In every company surveyed, the computer effort was
initiated in the Oontroller's Department as an outgrowth of
tabulating work performed by thlis department.

In the case of the holding companies, this function
has remained in the Controller's Department since they
remain the principal user; however, in most instences there
are some technical applications performed on these machines.
Independent subsidiaries of these holding companles are
generally in the second or third groups listed above.

lluiy of the companies with geographically decentralized

functions have multiple machine centers. For example, Chlo
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01l Company has a computer for Research and Development in
Denver, one for Manufacturing in Robinson, and one for other
users which is located in the Controller's Department in
Findlay. In this company, the computers located in the Con-
troller's Department are used for applications from Produce
tion, Pipe Iine, and other departments located geographically
with the Controller's Department. In gemeral, the computers
are under the supervision and control of the department where
the machines are located.

In the case of companies where major departments are
centrally located, plans vary. In many cases, the computers
are in the Controller's Department and are used for both data
processing and techniecal applioations. Most companies have
established a centralized service group for analysls and
programming aid to user departments. Two companies have
organized separate computer departments. Fhillips has a
strong, closed-shop central group reporting to a senlor
officer., Imperial (Standard OLl Company, New Jersey) has a
centralized open-shop service group reporting to a senlor
officer. Closed-ghop implies that a computer group does gll
enalysls, programming, and machine operation. Cpen=-shop
implies analysis and programming done by each department,
with a ouﬁtor group operating machines and giving asslstance
in programming efforts if requested by the departments.
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Manufecturers' Suryvey. The Study Group comsidered
computer manufacturers and decided there was a2 maximum of
nine having potentially the size and quality of computers
that should be considered for Continental's use. Arrangements
were made for members of the Study Group to vislt the factoe-
ries of these manufacturers and to obtain pertinent informa-
tion about the menufacturer and the computers produced. In
eddition, information was obtained from representatives of
Royal-McBee Corporation on their computer. This information
is contained in Appendix B. The nine companies visited =zre?
1+ Bendix
2. Burro
3. Oontrol Data Corporation
4, International Business Machines
5. Minneapollis-Ho
6. National Cagh Register
T« Phileco

8. Radio Corporation of America
9. Sperry Rand Corporation (Remington Rand)

The Study Group ranked the computers of each of these
companies by size and rated them according to memory capacity
and speed.

Oontinental's Potentlal Computer Applications. Before
any evaluation of equipment could be made, it was necessary

to determine as well as possible the potentlal computer
applications within the Company. Each department, region,
or function head was contacted and the purpose of the study
explained to him. He was asked to designate s "working
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contact” with whom the Study Group could meet 2nd work out a
list of-potentia.l applications. In addition to listing the
applications, the department was asked to estimate the
potential values of thelr applications to the Company. With
the ald of the Study Group members, snalysis and programming
time and probeble machine computing time were estimated.
These applications were compiled by departments eand a copy
of each department's list of applications was sent to the
department head and to the "working contact" to be verified.
After corrections were nlo; the list, -on-i-ting of 120
applications, was recompiled.

From the above complilation of projects, the Study

Group charted analyslis and programming effort, machine time,
and potentisl values for a 10-year perlod glving consideratlion
to machine delivery time (18 months) and time for analysis

and programming.

MACHITERY
The first step in defining cases to be evaluated was

to select machinery to be considered. The following aspects
of the problem were given consideration by the Study Groupt

1. Oentrelized computer center vs. multiple machines
located in departments.

2., Posslbllity of gradual inerease in computing capacity.

3« Lease vs. purchase of computers.

4, Delivery and preparation time.

5. Computers which merited detalled consideration.
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Sentrallzed Computer Qenter Vs. Muliiple Depsrimentsl
Machines. We are enmtering what might be called the eecond
generation of computing machines. Not only has eize and
speed been increased tremendously, but most new models coming
on the market use solid-state compoments (transistorized).
There 1s now & wide range of gpizes and speeds of machines for
coneslderation.

Many departments would prefer to obtain their own
computer, utilizing 1t to fulflill thelr own needs, There
are some serious detriments in this epproach to attaln the
most effective computer effort. The following are examples
of problems encountered with multiple departmental machlnest

1+ The Manufacturing Department needs a computer with
32,000 words of memory to handle some of their more complex
problems., Any computer with 32,000 words of memory has high
speeds such that the Manufecturing Department cannot utilize
the machine full time.

2. HResearch and Development has a wide range of
applications with regard to memory requirements. ZExploration
Research has a group of applications that could utilize a
high-speed, small memory, relatively low cost computer; howe
ever, 1f this is done, R&D has other applications which
require a inrgcr nemory but they cammot fully utillze such &
large machine. To avold overlocking any possibility, the
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Study Group evaluated one case (Case IV) which would provide
a smelle-memory machine for Exploration Research and another
machine for the remainder of the Company, plus some outside
rental,

3« Controller's Department can justify e computer
similar to the IEM 650; however, if this is done any machine
selected for the remainder of the Company would have excess
time. Several combinations of machines, both with and with-
out outside rental, have been eveluated to Judge whether one
machine, basically for data processing, and another machine,
basically for technlcal applications, with planned full-time
use of both, would provide an economical solution.

It should be noted that the costs of computers do not
increase as fast as the memory and speed provided by the
larger machines. After considering multiple departmental
machines, the Study Group comcurs with Price Waterhouse and
Company in their report "Business Experience with Electronic
Computers" prepared tul.nu (1959) for the Controller's
Institute Research Foundation, Imcorporated. This study
stated, "In most instances, where there are several major
dopu'hu.xtal users of the equipment, an attempt is made %o
establish a service center to serve all departments.” The
major users in Continental, as indicated by the mrv;y. are!
Controller's, Manufacturing, Pipe Iine, Production (currently
handled by Production Research), and Research and Development.
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These groups are all located in Poneca City, making a
centralized computer service center very desirable.

There is one situation in the Company where small
computers may be Justified on a departmental basis. The
three regional marketing accounting offices (Fort Worth,
Denver, and Kansas City) mey each justify a small computer
1f they remain decentralized. Many companies Justify larger
machines for a centralized marketing accounting operation.
It was not felt that the possibdble centraliszation of this
effort should be made a part of this study} however, it
ghould be pointed out that machinery recommended by the Study
Group is compatible with machinery now used and planned for
these reglonal offices and also the IBM T090 will handle the
increased load if this operation should be centrallzed in
the future.

Posplblilty of Gradual Inorease in g Computing Oapaclty.
From the survey of potential applications in Continental, 1t

is apparent that the departments have sufficient problems to
utilize a large computer. After scheduling andysis and pro-
gramming by quarters for each year, the Study Group concludes
that a large machine is more economical than a small one by
the time delivery can be attained.

There are several reasons why a gradual inerease of

computing capaclity 1s not desirable?
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1. Program techniques and language are not the same
for different computers. Although efforts are made to use
programs for 2 smaller machine with s larger machine, the
results are not satisfactory. OChanges in machines always
invelve considerable manpower for conversion of existing
programs.

2. Analyets and programmers trained in the technigues
and language of one machine must have additionsl training if
machines are changed. This results in higher costs and in
low efficliency followlng machine changes,

3. Smaller machines cost more per unit of caleulation.
It is often cheaper to lease a larger machine and run it less
than one shift than to have s smaller machine and run 1% over
one shift. For example, an IBM 7090 is 6.3 times as fast as
en IBM 704 and costs only about 1.6 times as much. If an
IBM 704 were used two shifts per day five days a week, 1t
would be as cheap to lease an IBM 7090 even though 1% would
be used only sbout 2 1/2 hours per day.

An alternative to changing the machinery as use 1s
increased is to rent time from service centers or other com=-
panies on larger computers. Several of the cases evaluated
were selected so this alternative could be evaluated even
though thero"u'o nany disadvantages to extensive use of out-
slde machine rental:
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1., Hourly rental charges are usually 1.5 times full-time
lease costs converted to an hourly basis.

2. It is doubtful that some applications will te worked
if they must be done on machines at remote loca=-
tions., Card transportation for umm volume
applications would be very impract .

3« Programs, tape files, card files, etc. would be
split between the programming center and one or
more machine loecations. It would be difficult to
make program changes and maintain up-to-date
Programs.

4., Personnel transportation and essignment between the
programming center end machine centers would be
added expense and difficult to schedule satls-
factorily for efficlent use of persomnel,

5. Frogramming effort might need to be diversified
between several different es of machines because
of limited rental time avallable on 2 particular

type.

Legpge ¥Vs. Rurchage of Computers. A1l suppliers
surveyed will elther lease or sell thelr computer equipment.

Rather than have & sub-case for both lease and purchase for
all cases evaluated, the Study Group made a separate evalua=-
tion of lease vs. purchase of equipment. The rate of return
on the purchase price of the equipment varies from sbout

6 per cent when used one shift to a2 maximum of 15 per cent
vhen used three shifts, seven days a week. The rate of
return for the recommended case would be less than 6 per
cent., Because of the rapld obsolescence of computers and
particularly of components and attachments, the rates of
return are not adequate teo Justify purhcase as compared to
lease; therefore, all cases evaluated are based on leasing.
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Dellvery and Preparation Iime. Most of the machines
considered in this study range from six months to elghteen
months delivery., DBased on experience of other companies and
unanimous opinion of mamufacturers, it requires from one to
two years to prepare for a large-size computer. This prepe
aration includes dbullding, persomnel, and programuing effort.
The Study Group feels that eighteen months' preparation
time is adequate, based on persomnel, bullding, ete.

recommended.

Deglznation of Machinery Osses. The Study Group eon-
sidered computers of manufacturers covered by the Manufacturers'

Burvey previously discussed, and considering all factors,
selected the following cases for further evaluationt

Case I - IBM

Case II - IBM with outside rental

Cage III - IBM and IBM TOTO

Case IV - IBM TO70 and Minimum Bendix G-20 with

outside rental

Cagse V - Beadix G-20

Cage VI IBM 650 and Bendix G-15 with outside
rental

Cagse VII -« Philce 8-2000

Ozase VIII -« Homeywell H-800

There are several computers whilch were eliminated at
this stage of this study because the Study Group did not
feel they warranted further consideration. Of the medium=-
large and large machines listed in Appendix B, the following

mechines were eliminated for the reasons givent
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1. Burroughs 220, IBM 705 III, NOR 304, and RCA 501
were all eliminsted because they were not atiractive enough
in price and capabllity to warrant further conslderation
over the IBM TOT70.

2. Oontrol Data Corporation 1604 - apparently a good
machine, but manufactured by a small company formed by a
group of former Sperry engineers. The new company is now in
8 law sult with Sperry over patents and designs. The machlne
has no users now and no orders from oll companles. This
makes programming exchange and information sharing almost nil.

B IBM 709 = mot competitive on price for the
computing capacity with the smaller IEM TO70 or the larger
IBM 7090, Philco S=-2000, ete.

4, Remington Rand 11028 or 1105 « not competitive on
price for the computing capaoity with the IBM TO4 or the
larger IBM 7090, Philco 8-2000, ete.

5. Remington Rand LARC « too large and expensive for
indicated work load.

It should be noted that the IBM 1401 is used as
peripheral equipment for the larger IBEM computers ac a more
economical arrangement than separate card, tape, and printing
equipment.
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BUILDING

Ponca City 1s the logleal loeation for a computing
center for Continental because the heaviest computer users
are located at Ponca Oity.

Approximately 5,000 square feet of useable area is
required to house a large-scale computer, magnetic tape, and
card storage area, a small quantity of peripheral equipment,
and a supervisor's office. In addition to the computer area,
the administrative, and anslysis and programming effort will
need 5,000 to 6,000 square feet for office space. (The total
space requirements are equivaleant to 60 per cent to 65 per
cent of one floor of the main Pomea Uity office building.)

Since all office space in Poneca City is now fully
utilized, new space will have %o be provided. This can be
elther a new bullding to house the computer or a new building
to provide floor space displaced by the computer activity.

For the computer to be of any practlcal use to the
Controller's Department, 1t must be located in the same
building or comnected by an all-weather passage to the same
building which houses the Comtreller's punched-card instal-
lations., Transporting large volumes of punched cards from
one bullding to another in inelement weather would render
the cards ninut useless. At the same time, the Oomtroller's
punched-card installations must be convenient to the manual
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accounting groups. This leaves the maln office bdullding or
an addition to the mein offlce bullding as the only practical
locations.

Special reaised flooring for the computer area 1s
required because of the many eables intercomnected between
the various units of the computer. The electrical, alr
conditioning, and humidity control requirements are many times
greater than for normal office areas.

While there 1s sufficient total area on any floor of
the main office building (bdy displacing other offices) to
house the computer, the fleoor plan would not permit e desire
able computer installation, In additlon, displacing offices
and equipment in the main office building would likely create
reduced efficlency over a comnsiderable period of time. Engi-
neering estimates are $100,000 for remodeling the existing
building and $250,000 to build a new building for displaced
personnel,

After digcussing this problem with the Engineering
Department, they prepared preliminary drawings end estimated
construction costs for a proposed elevated computer building.
It would be located directly south of and comnected by pase
gageways to the main office bullding. It is designed to
accommodate the computer and the eentral computer organization.
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Construction coste are estimated at §322,000. The
plans and costs provide for sufficlent struectural strength
to support two future additional floors to the bullding.
Although this plan is not the only possibility, the
committee believes it is desirable in that it more adeguately
£ills the needs then any other altermate studled.

ZERSONNTL
To evaluate each of the machinery plans outlined in

the previous section, 1t was necessary to determine the per-
sonnel required for each and to estimate resulting annual
salary expense. The Study Group determined that it would
require basically the followlng personnel to carry out a
computer program to handle the listed applications:
Administrative (Including Secretaries) 13

Analysis end Programming = Departmental 22

Central CGroup 24
Machine Cperations (Ime Scheduling,

Eey Punch and Iibrarian 10
Departmental Representatives -]

Total 77

This number varies between cases depending on shifts operated,
amount of machinery, and amount of outside rental where
travel time is required. The numher of people for each case
is shown in the case sumaries,
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There are 26 full-time people engaged in computer
work in the Company located organizationally as follows:

Process Englneering

Exploration Research

Production Research

Central Research - (Math
Section

Oontroller's - Office Methods

Controller's « 650 Machine
Operations

Coordinating and Planning
Total

In additlion, a number of people in these and other
departments have spent part time on computer efforts dbut
because of the difficulty of lsolating the actual time, these
have been ignored in our accounting for people.

It 1s anticipated that the 7 people in the Mathematles
Section and 2 computer operators would be transferred to the
computer group, leaving 17 analysts and programmers in
operating departments. It is anticipated that 5 additlional
analysts and programmers will be added in operating depart-
ments, making a total of 22.

The central group is assumed to have a total of 24
analysts and programmers. With the 7 from the Mathematles
Section, there would remain 17 as required new hires. Iwenty-
nine of the 31 people in administration, machine operatlions,
and departmentel representatives would be, in effect, new

hires since any transferred into the group would presumably

g I"' R U o
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be replaced except the two operators from the Controller's
Department.

A summery of persommel requirements would be as

follows?
Operating Computer
—lRUP
Present Personnel 26 0
Transfer of Math Section -7 + 7
Transfer of Machine Uperators - 2 + 2
New Hires 3 46
Total 22 55

Of the 51 “"aew hh'.l." 5 for the operating departments
and 235 for the Om group m probably be hired from
outside the Company directly into the computer group. The
remaining 23 in the centrsl group should be transferred from
within the Company and presumably would be replaced in thelr
former positions by hiring from cutside.

Inter-department Outside

~Zires

tentatstmaion - Qe ? ;
Analysts and Programmers 6 11
Machine Operations 3 5
Departmental Representatives 8 -
Operating Departments' Analysts - .

Total 23 28

QRGANIZATION

Although the number of people to perform the necessary
work can be estimated, the Study Group feels that organization
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and a clear understanding of functions and relationships is
essential to a2 successful computer effort. The Study Group,
therefore, wishes to present some of the concepts formed
through 1ts survey of other companies and through its
familiarity with the recommended equipment end the program-
ming technigques and methods connected therewlth.

There are many forms or types of organization to be
found in the oll industry, but there are four baslc ones that
warrant discusslont

1. Multiple decentralized machine locations with
adninistration by each department or function
vhere the machines are located. ,

2. Centralized service center under administration of
one of the user departments,

3+ Oentralized service center under separate computer
department.

4, Centralized independent computer department.

Multlple Decentralized Machineg. This plan has been
previously discussed. It provides a workable plan where

certain major users of computing equipment are wldely located
geographically. For example, a research and development group
vith major computer requirements that is remotely located from
the remainder of the company may Justify thelr own computer.
In Oontinental's case, this 183 not believed to be a desirable
arrangement at this time because the major users of the com-
puter are o.ll-lmtu in Ponca City. It 1s possible in the
future that improved smaller machines or changes in operation
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will warrant computers at such locations as Iake Charles or
others. These machines may be a combination automatic
process control and ecaleulating machine.

Centralized Service Center Under User Department.
The comnotation of "service center” as used in this dis-

cussion implies thli the group mﬁdu computing services
but does not dictate to user departments what applications
shall be programmed or run on the computer. It is the cone
cept of the Study Group that such a service center would have
the following basic functionst

1. Supervise and operate the computer
2. m&hmlh'mlydl and programming gggistance as
we
- 8+ Specialized mathematical talent to assist
b m:;u"&mmnm ?‘ :!w -
. s as e for those

groups that are not able to Justify full-time
personnel within their own group.

¢, Analysis and assistance to supplement
departmental | when work load exceeds
capabilities of tine staff.

d. Establish and administer programming standards

for maximum effeective use of computers.
3« Do basic mathematical research
4, To educate and furnish liaison between computer

center and user departments.

Machine operation imcludes, as a minimum, machine
operators, a librariasn for card and tape flles, and key punch
operators. The key punch operators would not replace or
duplicate thn key punch operators mow in the Controller's

Departnent. It is anticipated this group would be required
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to punch basic programming instructions for the computer and
data cards for sclentifiec problems.

Analysis and programming asslstance and mathematical
research would be performed by a group of mathematicians and
analysts of two funetional classifications: data processing
and technical. The technical group would have two funectionsl
subdivisionst selentific and operatlons research. The
adninistration of these persomnel should be such that research
effort is carried out along with the assistance in analysis
eand programming efforts.

It is anticipated that departments which can Justify
and desire thelr own analysts and programmers on a full-time
basis will do so and the central group will perform the
functions as outlined above. For purposes of this study,
i1t has been estimated that there will be 22 analysts and
programmers in operating departments and 24 in the central
group.

If proper programming techniques are not used by all
programmers, considerable machine time can be wasted. Frob-
lems can be programmed in a number of ways, and 1t 1s neces~
sary to have certain standards to take advantage of techniques
for using minimum machine time for each application. The
computer group is the logleal place for establishing and
sdministering these standards.
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Education and lisison are two functions that are
becoming more important all the time. The recommended com=
puter 1s a major plece of equipment, Its use requires more
than a surface knowledge of programming and problem-solving
techniques. Education should be planned and carried out,
and this requires people. It 1s felt that this function can
best be coordinated and earried out by the people in the
computer group.

Although we have many people in the company with
knowledge of computers, the majority of our people have
insufficient knowledge for most effective use of computers
and interpretation of the results of computer applications.
It is the feeling of the Study Group that personnel should be
assigned to act as lialson between departments and the com=
puter group. This group would assist in educatlon asctivities
and would serve as lialson with all departments. These
people would be educated and utilized for a length of time
sufficlent for them to be of maximum assistance in both
determining potential applications and interpreting computer
results for thelr departments. It is anticipated that such
an assigmment would be ideal training for future administra-
tive and supervisory persomnnel based on estimated inereasing
use of computers in data processing, technical problems and
business declsion situations.



132

Sentralized Service Center Under Secparate Computer
Department. Internal organization would be the same as dis-
cussed above; however, instead of reporting to a user
department, the group would be a separate departmeant.

The survey reflects that the computer effort should
be 2 major one with an imvestment of about $430,000 and an
ammual expenditure of about $2,000,000 for machine rental,
persomnsl, and other expemses. Of the $2,000,000 annual
costs, approximately §1,750,000 will be in machine rental and
service center personnel and expemse, This is a major under=-
taking and should require full-time supervision and admini-
stration of a high-level, capable person,

Although any number of organizational arrangements can
be made to work if all people have the proper attitude toward
the funetion, a smoother and more effective effort may result
Af 1t is obvious to everyone that the center has equal
responsibility to all user departments both in machline use
and in programming assistance. Such a department would
operate within established policies on priorities, ete.

Centrallzed Independent Oomputer Depariment. This
type of organization implies that a computer group will

handle all analysis, programming, and machine operation on a
"eloged-shop" basis. The group elther initiates, or has
iotorrad to it. problems with potential computer application.
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The group proceeds on analysis, programming, and computing
on an independent basis. When this is complete, they forward
the answers to the operating department concerned.

The theory of such a department ie that analysts and
programmers as well as computing machinery can be utilized
more efficiently when under sole supervision of the computer
EToup.

The obvicus objections to such a plan ere that the
talents of operating personnel are not utilized adequately in
problem solution and in many casges normal prerogatives of the
operating departments are taken away. This does not lead to
full cooperation. In the opinion of the Study Group, this
type of organization will not attaln the maximum value from
computers. There is only one ceompany, FPhillips Petroleum
Company, which has an organization of this type.

EBONOMICS
Ap discussed in the "Machinery" section of this report,

elght basic cases were nu(ma for oﬁlutionz

Cape I - IBM 7090

Case II - IBM 0 with outside rental

Cagpe III « ImWM and IBM TOTO

Case IV - IBM 7070 with Minimum Bendix
G=20 with outside rental

Case V = Bendix G-20

Cagse VI = IBM 650 and Bendix G-15 with outside
rental

Case VII =« Philco S-2000
Case VIII Honeywell H-800
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Although some of the applications listed by the
operating departments have greater potentisl value to the
Company than others, the Study Group felt that each was
worthy of analysis for computer application. It was decided
that each case consldered should provide personnel and
machinery to accomplish the entire program.

It was recognized by the Study Group that the
potentlal value is an estimate by the operating departments
and might be somewhat in error. For this reason, 1t was
decided that the economlics of the project should not only
be determined for 100 per cent of the value of these estimates,
which 1s the most probable, but for lesser values in order to
better Judge the degree of risk. The Study Group, therefore,
evaluated each case for 75 per cent of the estimated value
and also for 50 per cemt, The 100 per cent value is the
mean of the minimum and maximum values obtained in the
survey.

It 1s extremely difficult to estimate computer hours
required until applications are actually programmed. In
order to be sure how either increases or decreases in machine
time requirements would affeet the conclusion, each case was
evaluated for 100 per cent, 50 per cemt, and 150 per cent of
the uma.toﬁ machine hours.
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The following is a detalled discussion of each of the
casee in the order gliminated from consideration by the
Study Group:
Oage IIT - IRM TOA and 7070 = This case was selected
as a logleal one to provide one machine primarily for
technical problems (IBM 704) and another machine pri-
marily for data processing (IBM 7070). This case
ranked at the bottom for all variations of value and
machine hours. The primary reason for this low rating
is that the IBM 704 is expensive for its computing
capacity, and the IBM 7070 and 704 were both operated
full time to meet the requirements.

Qese II - IEM 7070 with outside rentel - This case was
gelacted because the TOTO is a decimal machine designed
primarily for data processing. The 7070 has 2 maximum
of 10,000 words of memory. This means that many probe
lems such as refinery simulation must be done with out=
slde rental., This case ranked geventh of the elght
cases for 100 per cent of estimated value and 100 per
cent of estimated hours. The TOT70 renked low economically
because it is capable of handling only about 35 per cent
of the total load and the remainder was considered %o be
done with outside rental.



This case is based on leasing only the machines we now
have and doing the remainder of the work on an outslde
rental basis. This case ranks second on a basis of 50
per cent of estimated hours but only sixth at 100 per
cent of estimated hours. There are many of the listed
applications which camnot be performed satisfactorily
with outside rental because of possible delays. Under
this plan, approximately 97 per cemt of the total
applications would have to be run at service centers,

Zgntal - This case uses e minimum G-20 with 4,000 words
of memory for Exploration Research and the IEM TOTO for
data processing and techniecal applications which lts
10,000-word memory and speed will accommodate. After
using the 7070 full time, 1t is still necessary to use
outside rental for many applications inecluding all those
vith large menory requirements. This case ranks third,
f£ifth, and f1fth at 50 per cent, 100 per cent;, and 150
per cent of estimated machine hours.

gase VIII - Honeywell He800 - This case was included

because it appeared to be an economical machine with
capacity to handle all applications. Although the
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machine has been announced, it has not as yet been

manufactured. It ranks fourth, third, and fourth at

50 per cent, 100 per cent, and 150 per cent of estimated
hours, respectively. The Study Group feels that the
fact 1t has not been manufactured makes 1%t less
attractive than others at this time. The H-800 1s
actually only about $4,000 per year more attractive than
the IEM 7090 before consideration of manufacturer's ald
in service, programming, ete.

Case V - Bendix G=20 = This case 1s based on a G-20
which is large enough and fast enough to handle all

applications. This computer has not officlally been
ennounced by Bendix, but has been generally discussed
by them with potential users. The specificatlions of the
machine appear good but .thq have been changed many times
in discussions with sales representatives. This machine
has the same objections as the H-B800 but decause 1%
ranks first, first, and third at 50 per cent, 100 per
cent, and 150 per cent of estimated hours, respectively,
1t s ranked above the H=800 by the Study Group.
The two machines which remsin most attractive are the
IBM 7090 end the Phileo 5«2000, The Phllco S5-2000 has two
attractive features compared to the IEM 7090t it has a 48-
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bit word lemgth, aad it has the capabllity of belang converted
to a much faster machlne at nominal cost.

Offsetting the $42,000 per year advantage of the
Fhileco 5-2000 over the IBM 7090 are the additlonal factors of
service and programming assistance glven by IBM,

IBM places two highly qualified programming consultants
at the locatlon of each of thelr large systems in additlion
to malntenance persommel. The added assistance of these
people over the direct programming assistance understood to
be glven on the 5-2000 1s estimated at £15,000 per year.

IBM is recognized as the leader in the computer field.
As can be seen from the summary of computers in the oll
industry, most of the machines in the industry are IBM
machines. There are 29 IBM 7090's in operation and on order,
6 of them in the oll industry. There are only 10 5-2000's in
operation and on order, and none of these is in the oll
industry. There i3 a user organization for both the 5-2000
and T090., Through these orgenisgations, program libraries are
formed and programs of general usage are underteken on a
cooperative basis. The additional number of participants
of the IBM T090 users in the group 1s estimated to be worth
$80,000 per year to Continental in programming assistance
above that ér the S-2000 user group.
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RELATIVE COMPUTER EFFORT IN THE OIL INDUSTRY
(Includes only companles vislted by the Study Group)

Ranked by Ranked by
Company Computer Effort* Assets (1958)
Standard 01l Co, (N.J.) 1 1
Standard 01l Co. (Indiana) 2 5
Socony Mobil O11l Co. 3 3
Shell 01l Company & 7
G 01l Corporation 5 2
Standard Oll Co. of Calif. 6 6
Texaco, Incorporated 7 4
Phillips Petroleum Company 8 8
Monganto Chemlcal Company
(Lion 041) 9 14
Standard 01l Co. (Ohio) 10 20
Pure 011 Company 11 17
Ohio OAl Company 12 19
Citles Service Co. 13 10
Atlantlo Refining Company 14 12
Union Cil Co. of California 15 13
Sinelair 01l Corporation 16 9
=Lon : ] Co. & *i
Richfield 01l vorporation 19 18
Tidewater 011 Company 20 11
Skelly 01l Company 21 21
Kerr MeGee 01l Industries,
Incorporated 22 22

#This is a composite ranking by the Study Group, based
on computers now in service and manpower devoted to computer
effort.



APPENDIX ©

The Central Computer Department Training Program



I.

II.

THE CENTRAL COMPUTER DEPARTMENT TRAINING PROGRAM

Introduction

To fully develop and utilize the potential of
inexperienced persomnel, the Central Computer Depart-
ment has established a tralning program as outlined
in this booklet. Although this program is primarily
designed for the college graduate with no computer
experience, 1t can be equally effective when used for
personnel being transferred from other areas of the
conmpany.

The intent of the training program is to educate
an individual who can be used in eny one of the several
functional areas of the department. The program 1ls
designed as a tool for internal training and no
attempt has been made to expand 1t beyond the
department.

The length of the program hae been made variable
so that sach tralnee is ed to proceed at the best
rate. Since the aptitude and ability of trainees will
vary, the total time of the p will also .

A counseling and reviewing ses will be held at the
completion of Sections II-B, II=C, II-E, and II-F.
This program is designed to last not less than 9 1/2
months nor more than 17 1/2 months.

Training Areas
A. Orientation

ij.llili.l' To give the student a general knowledge
of the Central Computer Department and its role in
the operation of CUontinental 0il Company. To
femiliarize the student with the physical layout of
the department and to introduce the student to the
department personnel.

Qutline:

1. History of Continental 01l Oompany,

2. History of Central Oomputer Depariment,

3. Punction of Central Computer Department,

4, The organization of Central Computer Department.
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S5e¢ What the training assligmument is and whet is
expected.

6. Tour of facilities.

T« Beneflts orientation.

Time Required: 2 Days

Instructor: Supervising Analyst-Systems Design Division

Supervising Analyst-Applications Develop-
ment Division

Operations

1, Electronic Accounting Machines

a. Concepts

t To give the student a conceptual
er of the use and value of unit

record equipment. To further introduce the
basle items required with the unit record
equipment such as cards, continuous forms, etc.

Quiline:

L

2.

The Unit Record -~ Tab Card
a, History - Sige and significance =

One-key stroking produces many reports.
b. lﬁlh:'{ih Code,

c. Card columns and flelds.

d. Master and detall dats and balance
forward data flles.

e. All-purpose and speclal-purpose card

iiug;x Sense

Continuous Card Forms

The General Procedure Flow - Demonstrate

Flow Charting

2. Master records - Set up and malntenance.

b. Detail current data -~ From source docu=-
ment to machine language.

¢. Data rearranged far processing -
Sorting (numeric and alphabetic).

d. Current data cards matched up with
deseriptive masters - Collator.

e. Descriptive information copled from
masters to data cards - Gangpunching.
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Deseriptive masters separated from data
cards - Sorter.

Current data arranged in report sequence.
Current data combined with balance
forward cards.

Report master's merged with
above a¢ entries.

Report preparation and updated balance
forward created.

New balance forward tabulated for
balanecing to control totals.

The Unit Record "m = The Control
Panel

b.
Ce

d.
e.
£f. Group
.
h.

i.

Je

2o
1.

?”lnm r:::nlﬂol vh punched holes.
Timing ortance
uuggﬂ.u .t code change from dt

e card to
card - Zoro and blank problem.
Recognition of deblt .u eredlt entries -
Selectors.
n.uu Fliﬂ’. of information in each

of summation of multiple
uru Tabula
l!ur. m«m.un.. and major control

Dutnnu between 419, 402, and 407

machines.
I! mm
2 Multiple Idine Print)
g’—nr]

punching on certain class of

(1 mnlt of indicative codes =
Only what is controlled.

(2) Summarizing of debit and oredit
indications.

Editing on an accounting machine - zerc

elimination.

The carrisge - its contrel and function.

The storage unite in an accounting

machine

The d;th: of characters.
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4, The Printed Report - Continuous Forms «
$6,300 per Month
a. Stoeck Paper
b. Carbonization for multiple coples
c. Custom-made forms

5. The Wired Program Oalculator
a. Storage Limitations
b. Deoclislon Iimitations

¢c. Speed
d. Results punched in input card

6. lot Time « A or Time Consumer
a. Selectlion and ding the fomm,

¢. Switeh

d. Control panel uru; - mounting.
e, Editing

f. Accuracy check with test deck.

Time Required: 1/2 Day
Instruetor: Director - Operatlons Division

b. o:rz-un mo peleotion and mounting.

Keypunch and Verifier

ml.&nl To teach the student the basic
operations of keypunch and verlfication of
source data and to give an orlentation of the
operations of the keypunch section.

m.‘l.l.n'

o The machine

a. General operations
b. Program card

c. Keyboard

2. Source documents
a. Correct method of writing source.
b. Coding for M,I.P. standards.

3. Oontrol of work
8. Checking in of vouchers, programs, ete.
b. Flrst dnm trd.nng drawer, other.
c. Passing from unch to verifier.
d. Errors from fier to keypunch.
e. Work not finished at end of day.
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4, Priority and workloads

a+ Regular fixed uuy Jobs.

be Other "red ball" jobs.

Ce Rohum of keypunch and verifier on
"red ball" 3.b‘¢

d. High-priority jobe on accounting
closing ents,.

e. Use of luhh.n. re-printing and non-
printing

Time Required:t 1/2 Day
Instructort Supervisor - Keypunch Section

¢. Sorter and Interpreter

ye: To familiarize the student with
e operations and uses of sorters and inter-
preters and to sllow for actual on-the~-job
training.

Qutlline:
083 Soxter
I n. on of 2e and functions
ua“” feeding of cards.
and )ookot-. pocket stops.
0. l‘lﬁl‘i

d. Sohﬂin switches unl sorter suppression.
e. Ohanging card columns.

2. Numeric Sorting
a. Desocription of sorting prineciple.
b. lpmh.uu of minor, inter, major fleld
Ce mﬁ m;m- use of sorting needles «
c .
d, Ae sorting - production jobs avallable

3. Alphabetic Sorting
a. Use of alphabetic sorting switeh.
b. Difference in numeric and alphabetic
sorting.
Ce xt:)il:nun of blank columns in sorting
elds
d. Actual sorting.
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4, Select sorting and sorting suppression
s Rejection of certaln numbers.
be Grouplng of numbers using sorting
suppreesion.

5. Other
2, lllﬂl&!c and storing large groups of

De cccr..izun of jems,.

004 Soxter

1. Basic difference between 083 and 084.
2, Actual sorting on the 084,

357 Intexprotex

1e lb.l!l’i&ll;:lVlnlzfll and funotions

!!laat{*l.ot :::;:tg‘ns:sl.

t e i S aeiating positio
Re po ne.
b. Wire l&lplo control panel.
¢, Changing of panels.

3. Production : :
2. Interpret s from "In" box.
X o
a. How %o change ribbon.
b. How to correct jam.
Time Required: 1/2 Day
Instructor:t Unit Supervisor - Tabulating
Section
d. Reproducers and Collators
gaigeig:ln To familiarize the student with the
ons

of reproducers and collators and to
provide on=the~job tralning using these machines,
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Qutllpe:

514 Reproducer

1. Description of Machire and Punctions
2. Feeding of cards.

. Cantieniis !52.'119, or 407
‘ .

a.motmmm
‘ = sight verlfying.

« Gangpunching
a. m‘“ Mf{l.u and verlfylng.

d. Emit zero or

e W‘ M
lmdlu and gemgpunch cards from “In"

m of jams.
Q88 Collatox
f. Duu'!.mu ot Machine end Punctions

2. Wiring of Control Panel

3« Production Work
e n:- panel and complete available current
00e
b. Correction of error lights or Jams.

Tabulators

w: fo familiarize the student with the
tions of the various tabulating machines and
to ﬁ:vu. on=the=job training using these
machines,
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402 Accounting Machine

1. Machine Operations
2, Main line switch, start, stop and
finel total keys.

be M t.“o

¢. Forms feed and platen.

d. Carriage tape.

;. Set~up oAm‘; and other switches.
. panel changes.

g« Read brushes.

h., Hammerlock and haamersplit levers.

2. Wiring Control Panel
ae Minor, inter, and major control.
b. List mmeric and alpha printing.
c. Adding one counter.

5« Punchi lﬂl& e d

8. M:‘M t;’:iwpmh.
4, Explain summary punch prineiples
5. Correct card jam

407 Accouniing Maching

1. Baslc difference between 402 and 407.
2, Correct card jams.

Time Requiredt 1/2 Day
Instructort Unit Supervisor - Tabulating
Section
Bagic Machine Operations/Functionsl Wiring
t To glve the student detalled
on in wiring and operation of
EAM equipment.

%&tﬂl The student is sent to an IBM branch
office for this five-day courses.
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g+ Card 1401 « Combining EAM Punction

§ To allow the student to become
with the operation of the Card 1401
::: to pin a concept of the utilization of
machine

Qutlines
slical Deseriptions and Properties of the

ts
Qe ’“‘ - 4K
Power on - Power off.
2) Sense swltches on and off.
Console readings.
be 1 - 800 CoDolley 250 CsPelle; S.P.
1) Start « Stop - Load.
2} Card feed - read and punch.
3) Output pockets.
Ce ' D - eDelle
;; m - .mo
m‘. e
3) Adjust forms technique.

2, Software
B
Li lm hlt:: “q;: - condensed

o T -

tructions « Run Book
1) Need of detall instructions.

3« Production Runs
a. Job card and data.
b. Set-up = Correct forme and cards.
¢. Log of Job - Start and stop.

::Mm-hu.

4, Versatility of the 1401
a. Ease of ealeulation.
-, Summary punching i: “ﬁ"%
Ce N ouTput.
d. Pocket selections.
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e. Varlous types of printed forms.
f. Machine-printed code sheets.

g« Print control.

h. Musie

Time Required: 1 Day

Instructor: Unit Supervisor - Tabulating
Seection

Computer Concepts

! To glve the student the basie
coneep understanding of the requirement for
computing equipment as well as the concept of
stored programming and various hardware functions.

Qutlings

1. Why computers?

2, History of computers.

3« Computer components and storage devices.

4, Stored progrsm concepts and examples.

5. Differences between computers and EAM,

6. How applications are chosen and why computers
are used.

7» Review and explanation of tems.

Time Required: 1 Day
Instructort Senlor Analyst - Computing Standards
IBM Systems Engineer
OComputer Operations
&. Messenger and Stock Room
t !:.g:vu- information concerning
e use and a bllity of the messenger

gervice. A familiarization with the content
and activities of the stock room.

Qutline:

1. Deseribe and demonstrate decollator and
bursting jobs.
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2, Paper size and welght tolerances with this
equipment.

3« Turnaround capabllities of bursting Job.

4, Familiarization with "rush" jobs and
oritiecal time perlods. '

5. Messenger function of "breaking-out" output,

6. On=lins end off-lines delivery schedules.

T+ A trip with messenger making normal run
to Refinery, Exploratlion Research, Geo-
physical, and Production Research.

8. Review of avallable stock room supplies and
duo:ﬁ tion of stock paper sizes and plies
avalle S

Time Required: 1/2 Day
Instructort Agsistant Director - Operations

Division
Scheduling and Data Control
W' An introduction to the problems
and dutles of a date control wnit.
Qutline:
1. A lock at voucher balancing, General Ledger
aceount controls, and balance,

2. Run Books = Study of thelr makeup and use
and documentation requirements to get run
books in use.

3. Study of e ter flow charts and thelr use
with prod Jjobs.

4, Pinanecial clos! and the emphasis of
production jobs during this time span.

5. Normal turmaround scheduling and batching.

6. The Job ecard -‘gpn, use, and relationship
with the PIC ¢ P

T. The route card and its use in Date Control.

8. Priority scheme - its dangers and values.

9. Long-shot scheduling,

10. Data Control's service 2s & communication
link between computer cliente and computer
operations; who to telephone and types of
questions we can ansver.

11, The programmer present card and how 1t can
be of wvalue.
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12. Agsigning of program numbers and
naintenance of report register.

13. Our ascounting reports and types of
statistice avallable from them.

14. The tranceiver (when in operation) -
operational factors, and its use in
application for Iake Charles Refinery.

15. Supplies cabinet in Julla's office showing
supplies avallable.

16, Xerox = n- use and some "do's and dont's".

17. Programmer's keypunches in Data Transmis-.
sion Room and some do's and dont's.

18. Introduction to O.E.'s - familierization
with PM times.

19+ Explanation of use time, machine rent
figures, and overtime charge formulas.

20. ﬁn:n explanation of closed-shop operating

nes.

Time Required: 2 Days

Instructor: Assistant Director - Operations
Divisgion

Iibrarian

To teach the various functions of
| and show how they are connected
nth the rols of the Operations Division.

Qutline?

1., Familiarization with {?dcﬂ. design of
tape and !ihig‘ es.

2, The "Save Tape and 1ts application.

3. How "save mu" are safeguarded and
scratched.

4, How production mu are saved, controlled,
and scratched.

5. Library nnug- to programmers.

6. One and two=day "saves" and thelr usefulness.

T« Automatic external labeling, how developed
and used.

8., Program tapes and card decks = how developed
and controlled on preduction Jobs.

9. Telephone service provided librarian and
types of assistance he can gilve.
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10, How "seve" input tapes are selected and
returned to the library.
11, The Security Bank vault for important tapes
and how programmers can use this service.
Time Required: 1 1/2 Days
Instructort: Asslstant Director = Operations
Division

d. 1401 and Dataplotter

An on=the=jo u-u.nnf sesslion on
mu the 140 tter.

1. Use of monltor « automatically from PIC

records.
2, !gog of peripheral jobs accomplished on
Se “03 = gperating principles.
4, 1 h = .’mt )tllélplll.

Se um OPU = operating principles with
emphasis on console displays, etec.
6. Use of carriage tapes.
7. Definition of paper utnu- m-nmti.em
- left -31! requirements showing norme
8. Unpack ration end related turnaround

diffieul 8,
9, Pure 1401 jobs and turnaround difficulties.
10. 729 ve. 's « emphasis on economy and

speed differences.
11, Dataplotter - operating principles.
12, Tape hﬂl&l‘
Time Required: 3 Days
Ingtructor: Assistant Director -~ Operations
Division

e. 7090

ma An on-the~job training sesslon on
how to operate the TO90 Ceomputer.
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Qutline:

1.

S

4.

9.
10,
1.

Deseription of components used in operating
ares, l.e., reader, printer, channel
consoles, C.P.U, console, and tape drives.
A and B channel loecations and explanations
of unique operating principles on the
channels.

Unit apeigmments of systems and various
operating differences with each - FORTRAN,
IBSYS, SIMI, PEST.

Start and control card use at the console,
ineluding dump options available., When we
use these dumps, and vhen and how the pro-
grammer may ask for dumps.

rlg:- of q'i-l on=line prints.

Ttn‘h. and unit
assigments m input and output.
Use of run hm. hhl.l. and save tapes in
operating area
thto mll.l.mbh time following console
operztor ruaning job, and during the latter
part of this time, actually lulp orcn‘lnr
mount tapes, stert job, and "teke down"
ObBe
Devote one evening with ught opontions

in operation scheduling.
E:)lmziu ofne'hop—u' Return" service

Fami zation with operating ditrcroncu
at night, l.e., htchtng 1.:31;11 of runms,
and production job sche

Time Required: 5 Days
Instructor: Assistant Director = Operatlons

Division

C. 1401 Programming
1. Flow Charting

1 To teach the purpose of flow charts
ock diagrams, use of the dlagramming

tmphte in preparing flow charts and block
diagrams, and guide a practice session in
preparing same.
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Qutling:

1., What 18 & flow chart; block dlagram, with
examples,
2. Reasons for preparing each.

3« Diagramming template.
4, Short exercises.

5. Larger exercise.
Time Requiredt 1/2 Day

Instructort Senlor Analyst, Computing Standards
IBM Systems Englneer

Decision Tables

Wl To to the student the purpose
an vu‘ln.{:: in declision tables, to
1llustrate various forms and uses of decision

tables, and to provide exercises in the creastion
and in retation of decislion tables.

outlines

1. What 1g a declision table - examples.

2. Reason for using decision tables.

3. The declsion table format.

4, Three types of tables.

5. Exercises in the use of declsion tables.

Time Required: 1/2 Day

Instructort Senlor Analyst, Oomputing Standards
IBM Systems Engineex

Program Maintenance/Documentation

m: To inform the student how pro B are
d after the program has been implemented
and the needs for good documentation.

Sutllinet

1. Where the Maintenance Iibrary is located.
2. What 1s kept in the Maintenance Library.
3+ Who hap authorized access to the Library.
4, How and when a program change ls requested.
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5. When & program is ready for acceptance into
the Maintenance Iibrary.

6. What should be included in documentation.
7. How dcoumentation is organized.

Time Required: 1/2 Day

Instructor: Senior Analyst = Program Maintenance
Group

1401 PEST Class

] !o ve the student the knowledge
him to block dlagram and program

the 1401 m:. PEST Symbolic e. He should
be able to handle straightf jobs such as
file mm. report writing, ete.

Qutlingt

1. Introduetion to machine components.
2. Operationsl detalls of avallable instructions.
2. Praoctice lems coded in machine language,

. In‘h'om on and explanstion of PEST symbolic

5e rmnn blems using PEST,
J: and uses ot magnetic tape.
Te m: Symboll used with magnetlic tape.
8. Practice nothn u nagnetic tape.
9, Plnel examination.

Time Requiredt 5 Days

Inztructort Senior Analyst - Computing Stendards
IBM Systems Englneer

1401 FARGO Class

¢ To give the student necessary infor-
mation to enmable him %o p the 1401 using
FARGO. Thie would include ability to make
patches and to work without asslstance on non-
complex jobs.

Qutline:

f. General explanation of FARGO and why it 1s used,
2. Detall explanation of FARGO Control Cards.
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3« Practice problems using FARGO.
4, Explanation of patehing, why and how used.
5. Practice problems with patching.

€. Case study using actuasl problem from machine
room operations.

Time Required: 3 Days

Instruetor: Senlor Analyst - Computing Standards
IBM Systems Englneer

On-The=Job Training - 1401

To sequaint the trainee with peripheral
cu u-m aml tuln:uuu end to aild
himgelf to become =2 1401
prog:nnor w 2 mmuu on=the=job
training progrem.

Outline!
1+ Simple Peripheral Programning

Time Requiredt 1-3 Months

Instructor: Senlor Analyst - Computing Standards
Senlor Analyst - Applications Develop=-
ment
Senlor Analyst -~ Systems Deslgn
vision

TO90 Programming

1,

Commercial Translator = SORT

t To enable the student to design end
program solutlons using 7090 Commercial Translator

‘language and to make effective use of T090

Generalized SORT Program.
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Sutllings

1. Introduction to 7090.

2., Programming languages and where CT fits in,
5. Explanation of various phases of CT.

4, Detall presentation of CT forms and formats.
5. Practice problems using OT.

6. Necessary monltor operatlions needed for CT use.
T+ Debugging facilities of CT,.

8+ CT case study end examination.

9. Deseription of TO90 SORT.

10, Why SORT and how it operates.
11, Detalled control card description,

12, Practice use of 7090 SORT,

Time Required: 2 Weeks

Instructor: Senior Analyst - Computing Standards
IBM Systems Englneer

FORTRAN

t To teach the baslc FORTRAN language

th reference to Conoco's operating enviromment.
The student should, at the completion of two
weeks' training, be able to code and set up a
gource program in pure FORTRAN for processing on
the 7090. No reference will be made to bolic
coding, and a Computer 09:3“ Course will be
mfﬂ.eiont for hardwere ¢ derations.

Qutline:

1+ Introduction to FORTRAN Notatlon
a. Fixed and floa =point nmumbers.
b, Constants, variables, and spubscripts.
¢, Examples of FORTRAN statements, coding
form, and general rules for punctuatlon.

2. Arithmetic e
a. Rules for fo aritimetlic expressions.
b. Aritlmetic statements.
¢. Problems,

3. FORTRAN Subprograms
a. Arithmetic statement function.
b. Bulilt-in functions.
¢, Function subprogram.
d. Subroutine subprogram.,
e. Problems,.
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4, Inpus-Output
a. Review of ilnput-output medis.
b, Conversion of numeric data.
¢, FORMAT Specifications

Time Required: 2 Weeks

Instructort Senior Ald.ylt - Computing Standards
IBM Systems Engineer

Demonstrations: One elass problem to be compiled
aal executed on the T090.

7090 Symbolie Programming

ma the student with 7090
dmpu and v m
Euphasis is placed on the baslc tions
required to write short subprograms; more
instructi class problems, and proa-ns.zl‘
techniques be added as class .taﬂ::’ ws
.:Jrh discussion of assemblers and s is

Qutlinet
1. Inmtm

-rnn reglsters.
m representation and conversion
e. Instruction formats,

ey iy .
Be ‘ l’lm.t“ ! - .

b. Elementary pseudo-operations for storage
allocation, date lmuuen.
c. Control hnnﬂl
- 1'1'”?..-, ul array menipulati
P ol
U Subroutine communications.
e. Logleal and instructions (Sense
lnﬁum Optional).

3. Assemblers and Loaders
a. Explanation of 2-pass assembly process.
b. Functions of a loader.
(1) Relocatable programs.
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(2) Storage allocation and subprogram
communications.
(3) Peeudo-operations related to the loader

4, Input-Output
2. Discussion of magnetic tape hardware and
data channel operations.
b. Input-output instructions.
¢. Tape error recovery procedures.
d. Discuesion of channel trapping (optiomnal).
e, Disoussion of rendom-sccess devices (optional).

Time Required: 2 Veeks

Instructort: Seni -0 Standard
' IR Stens Bginser wee

Demonstrationt One (or more) problem run on
the 7090,

MONITORS

; 3! To develop an understanding of the
role of monitoring systems in Concco's operating
enviromment and to teach monitoring concepts,

Qutlinet

1. Development of Monitoring Systems
a. Effect of increasing computer speeds on
useful time available.
b. Throughput and turnaround considerations
in computer work.

2. Monitoring Concepts
2. Systems residence.
Deseription of systems tape.
2) Monitor control over subsystems.
b. Batech processing.
e¢. Monitor recovery from program fallures.
d. Symbolic tepe assigmment and lnter-system
commnunications.

3. Conoco's Operating System
a. Batehing and the 1401 Monitor.
be 7090 Monitors
1) FORTRAN Monitor
2) IBSYS Basic Monitor
3) IBJOB Job Monitor
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Time Required: 1 Day

Instructort Senlor Analyst - Computing Standards
IBM Systems Engineer

Demonstrationst Observe 1401 and 7090
monitoring operations with
explanations in terms of the
class material,

Un=The=Job Tralning - 7090

%!o familiarize the trainee with the
Tresp ties of the mﬂl Standarde

Sectlon in regard to 7090 Program Systems Main-
tenance, consulting mm programmers, maintaining
ltuln"l, SHARE activities and equipment ﬂmliu,
and to provide the opportunity for the tralnee to
gain experience in 7090 programming.

outlines:

1. Acquaint the trainee wlith one or more systems.
This will inelude a study of the Monltor,
Compiler, Assembler, Loader, Iibra and I/0
routines. The cholce of systems wlll depend
on the classes taken.

2, Maintaining a system.

3« Programming Handbook and Standards.

4, Machine time accounting.

5. Manuals distribution.

6. SHARE - organization, meetings, library.

7. Ald in comsulting (Programming errors,
machine errors, etc.).

8. Pamiliarization with IBM Systems Engineer
function.

9, Equipment studies.

10. Posslibly writing a utility subroutine.

Time Required: 3«6 Months

Instructort Senlor Analyst - Computing Standards
Senlor Analyst - Applications
Development
Senlor Analyst - Systems Deslign
vision
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E. Other Equipment

LI

Data Transmisslon Equipment

Q_N_!m;p To familiarize the student with the
baslie concepts of data flow and data
manipulation,

Qutlipe:

1. Discuss general block .
2., Discuss ¢ oatlions mediums.
2. Discuss output mediums.
o Dipcuss transmisslon speeds.
5. Discuss avallable equipment.
6. Discuss economics.
T« Computer switching.
8. Dataphone concept.

Time Required: 1 Day
Instructort! Equipment Standards Engineer
Demonstrationt Demonstrate an operating system.

Data Origination Devices

m To famillarize the student with data
nation devices with which he may come 1n
contact.

Qutlines

1. Oard punches.

2. Paper e punches.
3. Anal tal conversion (OSCAR).

4, Automatic gear.
Time Required: 1 Day
Instructort Equipment Standards Englneer
Demonstrations:
1, KEeypunch (will depend upon the experience of

the student).
2. 0SCAR



163
3. Disk Flles

%i.um: To familierize the student with disk
e conocepts, speed, capaeclty, eto.

Sutlinet

1. Discuss fundamental concepts.

2. Speeds, capaeclty.

3« Compare disks with magnetlc tape.
4, Conts.

Time Required: 2 Hours
Instructor: Equipment Standards Englneer

4, Dataplotter

lyg: To bring the student to & polnt where
e can generate output tapes which can be read by
the plotter.

Qutllpe!

1. Brief description of analog=to=-digltal
converslon logiec.

2, Required format.

3. Scaling, parallax.

4, Commands,

5. Specifications.

6. Canned programs.

Time Required: 4 Hours
Instructort ZEquipment Standards Engineer
Demonstrationst
1. Demonstrate use of controls.
2. Plot demonstration tape.
P. Systems Design
1. The Systems Organization

t To give the student basic information
abou location of the Systems staff in the
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organizetion, 1ts function and contribution to
the corporate effort.

Qutlineg:

1, Definition of terms.
2. 2::;; of activity or functions of the systems
L]
3. Contributions of Systems to the Organization.
4, The Systems staff.
5e Qu:ii!tc:ﬁiun. needed for successful Systems
work.

Time Required: 1 Day

Instructor: Senlor Analyst - Systems Design
vision

The Systems Study

gt To explein and discuss the varlous
phases of the complete systems study.

Outlinet

1., Preparation
2. Inltlating the project.
b. Oriteria for selecting a project to be
studied,
c. Defining the problem.
d. Defining the objectives.
e+ Determining the scope of the study.
f. Defining the expectations.
g. Pormat for preliminary proposal.

2. The Surve

a. Prelim planning and background
development.

b. Gathering facts.
« Recording the facts.

d. Analyzing the facts.

e. Reviewing the problem=definition after the
anslysis has been completed.

f. Determining in complete detall the output
or results needed to accomplish the
objectives.
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3. Synthesls

2e Definitions of synthesis.

b. n:laticnshlp of synthesls to the analysis
step.

¢. Purpose of the synthesis step.

d. Oreative thinking as 2 part of the
synthesis step.

e, Tcstingiizr racticality of a solution.

f. Evaluati ternative sslutlons
comparatively.
g« Amp seleoted solution.

4. Report of the Survey
a., Purpose of the report.
be Timing.
¢. Format of the report.
d. Presenting the report.

5. Implementation
a. Mxing responsibility.
be Preparing the workers for the change.
¢. Pre=installation systems work.
d. Planning the ins tion.
e. Preparing for the philieal installation.
£. Haklng)the installation (starting the new
gystem).

6. Basgle Techniques
a. Charts and charting
b. Basic prineiples of forms design.
¢s Preparing the manual.

Time Required: 4 Days

Instruetort Senior Analyst - Systems Design
vision

On=The=-Job Training - Systemg Design

gg;igiifgé To give the student practical experience
ealing with other departments while engaged in

a systems study.
Qutlinet

1. Review of a short problem through analysis and
design.
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Analysis and review of a portion of an
integrnted data processing system.
Assignment to aid in the research of a
portion of a design problem.

Asplgnment to coordinate with programmers
during the programming of the designed
problem in No. 3.

Writing complete problem statement.
Assist during implementation of system.

Time Required: 1«3 Months

Instructort Senior Analyst - Systems Design



