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TRODUCTI
 

During the past twenty years, tnere ,VI been few 

scientifio or industrial developments wh1c e reoeived as 

much pUb~lo1 'by BJI the eleotronic oODlPuter. Oomputers .1nvQlv 

a new and tasclnatlU2 method ot manipu dat9. wh1,ob naB 

resulted In B more efficient -t te a1d. ·~n prob

lem BolviuQ: tor 801 oOJ!IpP..re.... o tb" 

manual man1~ulatlon •0 

S:r.noe "Pro fUnction ot 8. 

oomputer, etforts must be ex ted to eJ:1Ov detintte pac 

in industry tor this th derived tr 

1t. 

Time is extreme1-y 1nlnortant 1n our present day 

business world. In our present day tndustry, there ex1sts a 

oonstant and increasing need tor fast, d.pend~ble solutions 

to problas which engineers, 'bechn1oians, and manaaement are 

faced w1:th in their dally work routine'. In many lnstances, 

ditficult!es have been encountered Wh.n oonvert1ng t1me saved 

into moner saved. Money saved u~lly means morc tb3n time 

,ved to those parties concerned nth the finance$ of a fl ...-w. 

o delve into the aspect ot money ,saved involves a ted10 

time oonsuming proj6ot whioh, in many instance•• hal b1ased 
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or 1nconclusive findings. In th1s area the computer and the 

tel11te equ1pment used with it beg1n to show grea 

dividends. 

lly Spez:uL.LD.g, • c ter 1s coneide d a tool 

uld t e .........,.0.1u lnr rch. The_ 

CODlPU'tar OamlQ't t..t:I.1nlt nor rn1il.onaj,'l'ze, cos "tl)e numan mUd 1s 

n no" bes to 

emcmCBroa., line 

l:.IJf)O.l.u.te 

~nbuage of a oomputer. 

is a product ot,e ogr that 

wr1tten pro

aedure 

he human min.u.. ':tAUS, that baa the 

possess the human talentfa011it1es CODl'Duter t 

that can p,..n£l',eam t 1n a computer 

centa.l.". 

Numerous cCIDJ!lents are heard ~y expressing fears or 

r ... .,. ..........seise tor the compl.1ter. In y soc1v"J. 

should be condit!.oning b1m 

learn1mt how to cope with tho ?'Aan I ts or r ra 

tbroWl:h computer appllcati",...... ooneu.tionJ.ng 

inolude further lear.ning 1n order a better under

tandln~ of' what a damputer 1s and ~ 1t can do will 

enhanoe man's confidence 1n a uter. 

e 

avi 



ent le ot a ot ~ter 

o 

11 ProductIon," 

speed 

~ 

• 

the Oompany, 
p. 3• 

ttlei 

ou "•
eo1lronlcs, 
,.....'A't"V'. 1961. 

:3 

nt Dersonnel, must be oon41t10n.4 to handle the 

t, computer centers p:rt00888 trom raw data. Stook 

188, voucher_'i and payrol~s, which are fed framfleld 

oftl0etS into com.putet~ centers at'e examples at computer pre

pared reports which manaP.:8IJlent 'Personnel must handle. 1 
'J:h18 

cOlld1tioning could 1nclud, tours through a coml?uter center.. 

dlnp,:- of :related U.terature, or specialized training 

cover~ the 1nput and output ot c~uter prepar 

intormation. 

uter8, no matter how J.arge o lex 

they m:Lgn. leetronie 

devices. The lar to 

offloor 

11
 

1 S, or 

'2,700 d1vi8ions 1Jl 

IrmaliJ.on current as 0 

t OD'Uh ot April, 1 , Interna 
-devel.o :te a »ubllc OUDcement e 
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t n 

eq:w.;PJ1llilUt in 

"Sj -- - II -
11 

jor 1 e 

thl8 study" one concerna the converslon tr 

manUItJ. t ion tor soJ.Vl th prob

1 1; ,ns to tim' 

ciUty.v 

the aid otIt' 

ter. Thera are 

t -

is one- , 

that 11111 bo I'!n"fr....otl in the study.Q! t 

at o~ t1 

the use of aon t 
• 

t used in oonjuncomput 

tiOD the bl • 

~ ........... he u_se of' put 

1Dnovatlon by industrial &s wellc 'er l.a 





6 

s study was not iAt ed to include all mInor s.otions or 
dS'Dartments con8id~red or other departments in the 01l. 

c ny. T,here are other departments tbat use the oente.r o~ 

a lesser 80ale. It t.lt by' the 1nvest1gator that there 

would l1cant 
\ 

t of data tbrOU2h a 

camplete 11s18 of 0 ,tar utilization. 

The l.nvest1f:tator lim,ited the gathering ot data tor 

the stud,.. to t e 0%f108 of the oomPanY in Ponca City. 

V.JU,8lloma. 

II. DEJ'IBITIOBS
 

g,aB~Di~~Jl 'kMH1. 

oQlDPuter ehould be acquir 

eo 1C8 ot a CODl'Duter 

I8 to 1'a1. oltl ly the 

110at10n to determine whether a 

,r not. 3 

Qompu'trU'. Is in 

1nterdependent unlt. 

tacts anet figurea by 

ral terma, group of 

all directed to manipulate 

t10al means •. 

11&08. et. ale t Appr.1@lpg 
,--Eleotr9~ Oc;pputp£s lH.w York: 

e --". 23. 

Accountlng 
University 

10n 
tion. fhe 



av-.
7l.W,e. p. 195. 
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e us n tms etlan with UL"eul:J.on at 

t arm man-day invol 11Dl:L.A.ar m ea,nj,ng • 

Pro • I. an individual .0 i. reapons1ble for 

the t,ho1" analysis or definition ot the proble, tor the 

broad tlow t the computer 801u

t1eD, tor the coding or preparatIon of th citio aachlne 

instruct_lon. 'to 1;7 :g~~ t solution and verifioation at 

the .et of ins t10na or program. tor accuracy an 

In04uslven.e•• 

or 811111 

eo. for 

gett1ng 

~ 'gulpmenl. Ie t 

,t into the OOlll'Dute • 
, or reproduc1ng, tor tranlilat ohed 

oardsrec.1v •• o,t pr1nted 

reports. his equipment 1s u.uallY' not dlrectl1 oonneoted 

to thecOlUPuter.9 

ccmputer 

g Is a 8 ana po"'erru.L IBM: oomputer 81'at• 

c ble of dob 1111ana of oaloulat1ons 111 a few maments. 10 

8 1.l:QJ.i. t p. 5 •
 
9'
EdwaX'd 1#. 

(01nolnnat12 Soutn 

IOWA., lI. • 
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III. 1"1J:l-.a>.nOD ooE 

1tl. Okla

trom the 

gere and 

The fol

ot d litera e the 

Im'Dut~r centerfiel in 

t 

ot Pt'rsonnel 1.uting tlle eom-ptlt d 

.nDn~·tlon of problen ~o a Cu~~~~~•• 

2. Letters were wr1.t.ten and phone calla were jUa.u.t::= to 

relPona1.ble perS01l8 to 8,et their permiss10n to 00' t II 

tud1 in the ooml'aDY .eleot~u.. 

3. A, or the collection ot da1ia ftl 

prepared and presented to the ro.re••or who was the author's 

ma30r advisor on tU4~ a~~u.J. 

4. fhe schedule was th a r one1bl 

individual. 1n the CCml'Duter center.Uter this te t ues

tiona were oonelder~d adeauat tCll. 

s in1e '~B then duplloa~8Q or \t 

endlx A. 
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5. Several trip were made to Ponca Oit" Oklahoma. 

where t ewed the vartOU8 manager. and 81.\Der

vilora ln, the department 'elected tor thi. Itu41. Same of 

the lnte;"v18ws on a portabi' ta~e recorder and 

lat.r tranact'i ules. U1:.nerw1se. the responses 

were recorded on sch 1 ,ur1ng the lntervil:JlI. 

6. Atter each lntervl th a me.ruuter or supervisor, 

& brief summary ot the interview rEmdnd the 

author ot information 418cussed, d not ellsar11y l1ste4 

on the 1nt.~lew schedule. 

7. The information dL8cover in the literature and 

collected by mean. ot the 1nt~1. schedule wal summarized, 

interpreted, and com~ar.d. 

8. The final step 1ll this '8tUdy 1nvolv r ---tatlon 

ot the data. summarization ot find1ngs, and the deV'elo])m'.nt 

ot spec1flc conclus10ns and reoammendatlODa. 

I.n Ohapter II of this study, a reView of literature 

relative to (1) wby a 'eallbll1ty atudy i8 ne-oessar,. 

(2) benefits der1.••d from the \IBe ot oomputerJ and (3) reac

t10ns ot management to the uee ot computer output 1s 

resented. 

The informat1on obtained tr the interviews wa., 

c lled as Ohapter III of thi. stu e da't& campil 1n• 

o pter III was then analyzed and Dre ted 1n Chapter IV. 



t1 

Oha~~~r V includes A summar? of the study. cono~us1ons. and 

reoommendat1ons. Eaoh person w.ho was 1nterviewed was sent a 

tiQn and a oo",y 

of the conolusions and. reoommendations wal included with the 

letter. 
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STUDY .is REVEALEl) 

I 

rev1ew of related l1terature, h is 18 C only 

present BtU" 8 a_1s coul ~~.~Yat.lJ devel

oped al 't o~ t 8tud7. 'lh. 'Wh1ch t ted 

1s uniqUe ln, that it concern__ arelatlv a. 

induat , e ln h no a1 .floant reee&rc_h 8 b
 

andu'ct
 d1rectl;y II study. 

tar having e u.t at 1nt'ormatl , 
he au'thOr r tile co 1nadequate 80uroe ot 

lnformation was available • 

Theretore, ttcvt 1. aaele 1n - tar II Dot to r 

bu,t to pr••ent genera1 baokaround informatlon 

t to this stUdy. the reader ot this stUdy, 

r concern 1n a centhe author will llr8le_l1t 

c 

.88&17: beet1ts 

raaotlon ot mana wo 

r&1i10nl 

ent QU'tput,.t Ift.-..wl .......+ 

ibll1t;y stUdy 18 nec

ot a 

I. WHY A IT BEOESSARY 

'RY. 

ery day, 

To develop a 

wit 

table resp e, it set1mes n 

tion or reply of 
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to r t· 

table co reply to this quest10n ot • 
Suoh 18 t.herelJPonslbilloty oltha lnd1viduals who 

conduot a lbi11ty 1. e7 tempt to present 

lnfo--+4 tl oonoerned. 1 1s 

SYstemat10, t # r 

• 
it (1) ler1cal coets (2) pro

videa ne 1t
• 

In e ot n e8sarl11 

redUO the 

and lD~g8ment. • • 

1 • 
!J!' 11 made UP ot ml(u:ue 

managEl!1,8U't 1 B tr 

wit.h1.n a company. 8 t ty 0 f nYll'1._ 

th commending to management 

leallibl11t;y ot CODV - d 

'G'5.~....wen 

1, 

-. 

_ oodures t cnmnu't~r cult 

declsion. £0 m-anagement ther or not ftnm_ 

uter taol11tl S110u.Ld aoau1r • ent mus't anaJ.yze 

12-13. 
Procedure. JQurQ!l. 

12~.
 

141 
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the reaolDlDUdatl0 ,t were mRn A lookiwr for f that 

m1Jtht not be ob'Vious to t 7e. Therefore, 1t 1. 

neo.1S o tall ot the t ob ald mana~ement in 

ma.1d,na wille 4eo1s1oDJI• 

• ; ~hen. of a te&sibl1lt7 8tudy 1s to 

1•• BPeottloa117 the economice of a computer appl1oation. 

to	 determine Qether a c9Di~tar shoul\l. UII a,Ulol"".U'-""'. 

The computer team assume. a haaTY responsibil1ty. It 

1. important to s«leot the tum ,~areful11 and to .e. that 1t 

l'B p;r:operq tralned. In aany lnstance., thls d.~a11ed study 

w111 requ1re about 0118 year. It,1s doubt.tu.l that the stu 

can be c lete4 in most caapaD1.. on a Bound ba.is in muo 

• desirableless t 1ear~	 On the other 

:tor the 41 not 1:0 louer one '1 If it does,• 
•-ra,..".tlve. tend to 10lle interest 1n the pro~ect. Ther.eforIl:lI, 

m~ ,-1 II W111 be 1nveat ,his etU41. 

The Dumber ot on the oomputer fea81bi11t,. t 

11111 one 001lPBJD' to anot • ioal oQlllPuter 

t II .. trom t to 81 embers. S o£ th tor 

'hioh 1..ntluenee 'the decls10n on the size of the team are &s 

follows. 

1. 
r dispersion of o~erat10 

• 
2. 

.,. led to~ poss1ble oomputer 
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4.
 

08S8 of 8 feasibility B~udy 18 

to clerine the ma30r data 81)plloations ot a d 

then to determine the tne ot data proce8.1ngs1etem mo 

le tor these atif)UoatlOlls. An additional objectlve of 

I!ltud:v 1s to provide an U1'-to-de.te anal.vS1s or prelent 

1 data DrOCe881lUJ: "Drocedures 1n order that improvements 

ion to any 1mprovp


ts possible trom e1ect~on1o 4ata processing. 

II.
 

- 'hlch a oomputer 1s capable 

of mani"DulatlDA: 1lI:tormatioll 1s ODe ot the priman b 

deri1"ed from. oomputer' app110at10n_l. A significant pro~eot 

by Standard 011 OomDBn.V was the operation of 

40,000 barrell-par-day fluid ca~lytlc craoker. The pr1mary 

roblem 'vas to deteI'mlne wha.'t Bet ot condition8 ( 

ture. flow rates, and pressures) would most nearly 

the des1red ~ual1ty andquantlty results in a rerlnery 

tiOD. Oonditions obaIt.ge so rapidlY'. 1n ref'1nery 

t l1&oe. • ., • 3-24. 
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~n~1"A.tlon8. t it 18 80metimes osslble tor the 

oontrol set 

~ 

e f'l ed manually 1n time be of 

ftlue in sol the problems at 1• 
the program for 

7090 Proce tic was &s.lgned 

t f 01 ed operators,~ 

o supe~so~8, proc... e~lne • c ut tilX'D ArT.B • 

,30b 0 

.d r •• 

a result ot t r03ect. the comput oalcuJ.ates, 

le88 t. o lnutlJ, rol B~ttlng8 ree ,nded 

tor the moe otltable operation ot luld ,yt1c 

craokers.'5 e 1Dve.~1~ator has calouls.oba.~A 

tiona prepared manually 1nvol' a ,oha • J10ur o 

'RoSAnb' t • 4.1 
• •• 

1 c. • 
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e D1~ellne industry 1 uperleno1na a 

1n1l::8 ty COlts ~o t 

3or produeera expand their ket. outside of Old bounnR

ries 'to 0 ete1n a J.arg market. The eline indu8try 

is faced the probl r 'be 'to 

r riod. (;)t ever before'. 

re Dr te, m d more br s, 

more oampanies ba~uma involved, th 

increase I~ D:t"oduct volved. th twenty 

products to be d ,ue.u.Ile e 3eo

beCnrn.,• 

J. 

These 

H'6+8,,++
cislons. ' 

r 

~, 

t10n ot 

es readily portr t using h1«h gnA~d 

t lnf'ormatl en wInCh t 

anlfPOrtation. 

tl 

1r r-

will have 

ro.pula,ters tc 

order t 

roleum 0 ompany 

1t' Qom~uter center lee-

stem epacea. B. 709 

1ty of the 7090. 

n Revolutlo~ 1n 1De11ne,h 
ch, 1963. 

oh 



1 

n~im~rv reason tor 111 e 70 II that 

e 7 not t 10 

perso, ed upon the old BY'stem. Hue forma.... 

tlan n 1e 'to 

deD&rtment ould be 08t .81bl 

to obtain using 'manual: Q&.unua • 
An 8%amp1e ot c _ in the 

ly81s and dell A~ .."U7 networks which transport 

11 heads Plants. Ae new wells 

d 1ncrease, later, as well pres-

sur cline, 1t 11 necelsary to r atherlng 8YS

• yz1 B on 1t is 'DOS

sible to' Q cheanR batt 17s. 

n the t 'b1Uty t i - uter 

installation stUdy or 0 ot addit10nal 

lpment. they must ke e cone bene-

their !l"eeammadatitt8 tor the CClllpany f • 

III. 011 o CnvPtJll'i"2R u 

18 con t11 react!
 

01nts of h1s private e o s e the 'bus,1ne8s 

17 
11. IfA 7090t ¥9%Lnf!Bf I t8,••• fl 

June, 1961. 
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'World. The otlons of aanag.ment personnel wno use 

OOUlnuter out'Put as an aid deoi_lon mald.~ 18 presented 1n 

the following Gommenta. 

there 1. OOD8't&D' ferenoe to the que.tioD, "are all 

of the bURd out ot the pro«ram?" .Ie buss, u8U&~11 be! 

,n error., are a1aoR~ tinal 

output 18 delivered respeotlve a era. Therefore, 

oam DU"1iIIrn t rest 

a ed that if e 1. error, lt w1l1 undoubtedl,. be a 

human error. 

1n a puter i' 1lar 'to having a 

clerk ott trca work due to lllne••• knftV. he 1s not on
 

the 30b t the rea80 t. hap

pens with a computer. If 1t 1. 810.. ,
 

broWtht to the a ttentl0.n ot th machine 1'lo1"l.,..tors and 8uper


visors"ho t 1J1 turn, .1ther oft"""."'+' ,,'tlon or have &
 

lnt,nand. t'8cb.D1c1an correot the a1 tuatlon. 

BU, that the output 18 co t 18 rim 

p·ol"t e to e mauager. e Out,puti ot puter 8rst 

ive. manaa:.ent more ta. w1th a h1 ee of analy-si. 

upon which to ba•• 30r deols1 t and 1_ a-vailable more 

rapidly. 18 

ar 

1 
~.. • 19. 
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nt personnel are faoing the resista.noe to 

ohan~re. It Is human nature to rely upon lthat has worked in 

the 'Dast. In the dynamio 'World ot management, an enllght

11led maDa2&r. who bY hi. efforts haeasBured himself ot th 

validity new techniques, oan be o~ lnest _ 

"US to th Oonf1dence in his jUdmen't and r ct 

£or hie ~ast declsions Will help to convinoe h1s people of 

the need and poss1bilit1es at oomputer output. 1 

The manager must b, eDOUKh, to reoo~lze his 

8. v , e pro~re8s1velack ot un 'f 0 

IndiT1 1, it w11U , UBt 81> end extra tim.. in learning 

these, new tec~ques. hie a441tional knowledge W111 p,:1 

feeling of the relative .peed8 ot laputs, outputs, and 

" what a monitor syst_ can do: and the indesorlnA

ble ohaot1obattleglround ot de-bugging. He has to braee him

selt with ths oourage to see hi. teohnioians tall--and to 
. 20ro'teot them from thoughtles8cr1t1cl.lID1•. 

1e a4~u8tllUt to the uae ot computer outPut, the 

er must alwaYs keep in mind the importance of possessing 

a DBSic under.tandlM of EDP c&pabt11'tles and limitationa. 

r1zo 
1 

~., 

Baumann, U~ •• 

t 1'3,. 

• 14. 

Jb:pand1 
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Du.r1ng thi s p erio f 3ustment, th manager should abse.rv 

the tolloldnlZ .. 10 commandment_ &1'21 

1•	 ltatlone ot your 

2.	 ourrent 

3.	 mu.oal 

4.	 Oonduot per10dic renews of fOur organ1zatioD t 
determ1ne____1t..._new.._areas can be___________automated. ,_ .....n'I....~_._ ~ ...________.1 

e. 

6. 

7. 

6. Recoan1ze that feaslbll.1 t:v st\ld1es whlch reveal that 

9. Reml'Dlb 

to.	 ople oan 
,UB.J.onea. with 

oc&e1ona1 failures 
oaoU2:". 

It 10 Oomm.andi!1ant s auld be ofOh IIIA""'" 
considerable aid manager. e ma~er will not have 

111 about1 t • 
bout to1At the. , h 

21 Je OQJD1llandments' for
 
X$OUt1.T88,.1t ~ Proo8.101¥. 1962.
• 
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s1st h1m in bls eVf-ryday oontact with computer output ancd 

caml)ut~r nersonIJ.ol. 

- rs~p~de ~Ae basic 

concepto of EDP. and :1fb,o 18 able to~apply them to hie busi .. 

ness.. n:Ll. be the mlUiap:er lrho '1"1."88 'to thfl t()1) in 

ters will be devoted to the
 

resentat10n and 1nterpreta:U1.on of Cle:te. releveut to this 

studY. This data refleots ~eao\1onB 01 personnel. 1nter

- i~lzatlQn 

o~ comDuter racl~1~~e8, ~hUS m~n« 1~ n08B1b~e ~o ~ s 

to "the BSPftot8 rel.evantto aeol8tliig management 

1 as they t-ravel.tlie 001l1li1ex roads of 'th.e. busue8S 

rld .. 

22 .. 
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UUJ.WI!iOT 

slve cr1'Dti ot
 

e collecti 

condu.ot- Invea-tl'1 

1
 

80hed~ed by means 

the lnve.ti~ator 

ot the OIl!l"'If~"'1I 

lnt 

• W. M. HoGee. 

~1!I.1!Iu.. 

conver.	 1;;1,0118, a br1e.t explanatj 

gen~r81. area ot .. n ......+ 

to 1ntervle-	 rv1 

e.Iu.8.1l.o·e of the • 
l' oontaotwere	 e to Ponoa Clt.Y, 



24 

either by letter or telephone to assure the author that there 

een no obanges the intl"r'Y"J·v lntmentD. h 

interv1 B 00 t the pri f the intervl a's 

ottloe. 

T manager. Bu'Derv1.8or were interviewed, were 

a com»uter a~pl1cation or u1ther 

r wo~lt routines. Th1s ta 

ot contact 1d.th com.nutar 1nformat1on more t qua,lifted 

ese men 1. 

o assure (') t10n ch 

'-che4

Doluded both Reneralule and 

e m~W1I llection ot 
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The 'Dlctures an ions to on pages 26 

through 35 will best describe the computer center and 

equi_ent. 

The dec1s10n to 1nitlat uter teasibility study 

is otten a T....·1II·...d.OU8 undertakiDJl: tor g t. Some t-..

a1bl11ty studies ,involve m&n7 1 01' preparation at a Oon

slderable oost; suo the altuatioD ot Oontlnental 011 

Comnany. 

Durlng the lear 1952, ~he »ot 1 u.e of computers 

ln Conooo being d18cus.e~. t tha:t t1me, no c 8rclal 

oomputers Were ava1lable that would me.t the e48 ot varlou 

depar t. 1n OQDOCO. In June, 1953, Conoco de01ded to 

conetruot a COMPuter to mee~ their cltl0 need and oal1e 

lt OONAO. A1'ter a period 01' time, 11; waa declded that OQNAO 

• not a successfUl venture. In MarCh, 1956. oono was 

reulaoed by 650 0 uter. 

On 6.:ot bel" 16, 1959, individuals tr top level 

management and speoiallsts W8re designated to inv.st1.~ate the 

fallowing aapects ot Continental' fJ cOIIl'Duter tac111t1es and 

velop a fea.1bll1ty etu4f the need for 1tlonal 

com'Du~.r tac~l1ti.s:23 

2''Oe1'er to Appendix • 



o V'!X •.t~IO YOKea: K a:g 0'1 <rII,Ua 
'Hi 0 'I J, liO S.lJtTcIKOO 'lIO 'IvttD.lI.L.lOO 1.0 AXIA 1I0Ilt:iaD 
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FIGURE 2
 

THE PLOa 
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FIGURE 3 

PROTECTIVE COVERING ON EQUIPMENT PRIOR TO INSTALLA TIO~. 
I T IS VERY IMPORTANT TO KEEP THE EQUIPMENT 

CLEAN AND DUST FREE AT ALL TIMES.
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FIGURE 6 

THE COMPUTER ROOM. IN THE FOREGROUND IS THE IBM 7090 OONSOLE. 
ON THE LEPT IS AB IBM 407 ACCOUNTING MACHINE, AND 

IN THE BACKGROUND ARE IBM 729 MAGNETIC TAPE UNITS. 



~INn aa mOIaND 6~L ffI 
~ NO ~aY~ OI~~NDYH gO ~~~H Y DNI~Snra, 

L DIll 
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FIGURE	 8
 

GNETIC	 TAPE BEING REMOVED FROM LIBRARY SHELVES 
. FOR COMPUTER APPLICATION 
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e.

oomputer. 

to present 

to 

u1rina thill intormation, the study 

8e8 of basio informationa 

1'. p

oil cOJIPan1ea oomputer UBap.:e 

stuCl;Y to the Dat
 

OoasBing and Advanoed .+.~entation
 d8 Sub-commltt 

at the coor Oommittee aft thorouah investigation. 

he 008t Inmatel,. .50,000.00 and tf) -yeara of 

ttort, to determine potential c~~ut lieations in Con

t1nental 011 to eO'Dftder '1'0881ble u.1pment• 
neoes8ary to imvl ~t a pro~.. tor puter use in th 

CODI'PAny. 

In the t lbll1ty stUd1 the 10110 

were made: 

t • 

• 

}. 

4. 

tor 

ze the 
t the Bame 

equatt
lpt at the 

opl. to oomplete 



• 
• 

-lttee 

'itt, de 

tlon Methode Su c 

B a.nd 

]!"eoommenda the reallz-atl0 

'.......wt-ent tor "-ont 

eYentua11y re.u1t 

• 

work ot the feasibility study group, 

e'1t slbl. tor top level manag_ent pereoDel, to e 

an -ll-intormed deoiilon on u1riu new 

11lt1r • 



•
 
1 3 
17 3 
18 3 
1 

1 

Ih .,..a-n+."1 ts vonooo 'o.x1mately 

n"Ue90.000.00 p 

II. 

For the purpo8e of 

1nte:M'1ew.d wera re~e1"r.4 to by In 80me ln8tanc , 
e a specific ~8qU8St ~Hit be 1dthhe14. Therefore. 

tor t'elt that to c01IP17 th thi8 r .4 to 

be (Jond.lltei1.t. all1.ii41rl ,ul ferre 

the various ln1ierv1ev8 

re.~on.ea to qUe~10D8 OrlR1nally recorded on 

he 1nterview aehedule vhiah 18 reproduoed in Appendix 0* 

Tn A1'"Af'n 1 

pr 

ere 

I 

;1nve8t1~ator. 

Miamc" BumblE 1. TrL n.n.l Nsnager Administrative 

A was exoee41nglT coope:rat1 ue.tiona 

that were asked at him. It was 1:11 that the 

p1pelln dotHM'tmcnt r ing the 
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aunt ot time that "thelr par t used the camputer I 

ut there ftS no &C'tual. mone 7 charge tor the u.e ot the 

01l1tl••• 

m,lnlDg t 

money,,. 'th

e :factors 

n consldering t 

e p1peUne dep 

aap

nt • 
eot 

t 

t1Jlle. 

of eav

Hanag••nt ha 

method of deter

ing. 1n time and 

dilcovered ,t the compa~ 111 realizing an 1ndirect savingll 

in thes. factors throUgh 'the UI8 otoOlDPuter facilitie•• In 

the tuture 1t ls anticipated that a ,~ormUla vill be deYelop 

to make, cOJIparisons at manually prepare4reportl a«&lat 

computer prepared r.'~~t•• The '.Ii.Da«er •• conY1Doecl that 

savings, which could be ••a~ed, wer- D_Y1n1~.~T D.~_rm1n__ 

ble in operation .ANa~•••• 

The oompu'ter center, .bloh 1. unally ooaaiderecl a 

servio" tton, tlioult to plac. a dollar 

value on 'the Bervl0•• reo,ioyed tr I department. Grante"", 

the '0 ter sav•• ot man hourI in preparlng 

reports, but there other fringe benetita to eons1d • 

The8e tr1nge benefite 1nclude a4V1ee on progr ns, en
cts upon wb1ch it is dlt 

iuea.
 

ple ot computer problem application that 1s 

definitely" at baBelit to tbe pipeline departmant 18 the 

scheduling ot pr()duc't movements tbr()ugh plpe11nes to varlou, 

geographio location•• bro th d ot a computer. the 



OMe! Scheduler 18 now able to dispatching 8che4ule 

1nvolv1 or more products in rox1mate11 halt the t1me 

it one. took IIl&~~ly". ~h1. BoheclU1e would include th 

rioue product. to be d. time of departure, 

p tl, rate ot 1n3eotloD, d approximate 1n1;erp e 

iva! time at lou. 8t lon.~ ~hrough this type 

ot ach,edu,l'lng t the p on in '0 t PAaDD1Dg the lIohedul'e 

1 'ft'PAnart re realist1c 8ohe4u1e, thu8 

l1m1na't1D.g a conaiderable BJlount ot ,gue•• work. 

_en u CClDPuter ou 

1t thel'e 18 an un••en ••C.tl&n1C 

1. using. Qcor41Dg to • 
'-ohania error. encountered. 

can ulU&1l:r be traoed ,baok 

gr Th... error. are .e..'
 
grammer' 1 or what 18 1nvolved 1n the 'bartlou

1ar probl•• e•••111;1a1 t a programmer 

t th_e d-n.'P+'''' ,t eote t 18 involved 

in the pr,o og%'ammed. 

To ; ;nab enlanation 0 'W Dex-8onnel 8JI' 

rained to U8e the tao111t1 e8 1n the computer 

oenter plUs t t8n1; ot 8Y8t_S control. Manager A reoom

mended. that the 1nvest1ga1;or discuse this w1th the perea 

who 181n cbarP:. of pro,qrammi:h2 'tor the :p1Del.1ne del.lar"tmeDt. 





4.
 

tJ.OIZ.L iVfi.J.uate lvze th l~e 

~OO.J.cuS rooessed 8 

!1t lI.lJ.I.uat 

turn bleB Dl&U&geJIut to t8 

s d e1> endabJ.e 

1nformati-on manali;Gsn1i. 

t the :present 't1me, Hr. A feel. tha't manu:emen:t 1s 

definitely sat1a:t1ed 1d.t.h the 're:Dort.i1iha..\ are der1ved 

lJroWth the aid ot the c_omp~ter. ~h. o..-puter output has 

~eBulted in fa8ter and more sophi.t1oatid 1Dto~atlon which 

bas e..babl·ed t'he manager to make & f.lter and better 1n:tormed 

deols10n. Hr. A stated that wheD ...nag_at. tully rea11zes 

e o&P&b1111.1•• of 'ihe cOIIPu'ier 1nltallat10n, there will b 

a definite change!n _usa.nt'. re.pect for the h: 

reparation and ••chamoal ou'tiput ot computer 1nformation. 

Aooor41nR to Ht. 1, the p1peline 1. more tuQctlo 

in the field ot economios etudies cons1sting of proposed 

plpel~ne .%pan_lon progxam.. To d.~ermlne a pay-out period 

and other aspect. 1n a s1iudy, .any me hours ot cODl:allcate 

thematloal man1pulatlons are 1nYolved. Problem_ ot this 

tn. oan be pl'ogr~ed and run through the compllter 1n less 

t1me than when prepa:red manuallY'. W1th the a1d ot computer 

a~pllcat1on. a certain amount ot contus1on 1s' decreased when 

inprob:LeDl, w:d~tal1Ir 
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COJll1)il1Wl: basle informat10n. thU8 reaultlng .in a smoother 

operati~ department • 

• .l had 80me detIh1t& rlevpol:ritj or reactions to th 

utilIzation ot cD1Iputer taolUt1... lIe tilt that the 00111

puter 1. a dynamio a.4d1t10n in aiding lIaDag_ent to oope with 

the modern cOJIlplexlti •• ot thebu81ne•• vorll. ae a180 

pointed ~ut the tac~ that speed 18 of the utmOjt 1aportanoe 

to the manager who ne.ds up-dated information to make his 

decls,lone. lfl'thout r.pId oampu'ter outPut, muag_ent Youl 

tl a detln1t, d1ead'V'BJlta«e lli' the pr'8~t 4&7 wol"ld ot 

h1gh le~.l decislon making tbat 1s nece.sary '0 operate big 

busin•••• 

J.u,mly 19b'; i.. Hr. B 1. the Senior CCIIlput 

~-l18.t tor the pipeliDe department, looated in the engi

neerlu .eotlon ot tbi8 department. Hr. B dlvoted a con

ai4erab1-, amount ot time to thi. lnterview and the investlga... 

tor benetited greatly in learning basic oomputer terminology 

and tecbn1quee. 

At the pre.ent thi. deparul:a.t receives a periodic 

report listlD13: the amount ot COllput.r time that ball been 

utilized b1 the pipeline department at no monetary oharge 

to11 this Genic",. 

While discus.i _ ot the way in wh1ch 

larl in time and money are det ined tbro~h com'Duter 



tormul 

USl\Ke,t • the way ln wh1o~ 

app11ed to variou 

uses a rule-or-thumb 

robleme when a 

formula 18 

• Z 

f computer prOblem lolvln~. 

t1ta (es'tllllated) 

c08t (oomputer ttae) 

dB,vlng 

I 

z 
(or) , 

er year eQual P 

n t .qlola'" ., ( Z ) o1ial annual 

This tormula i8 not used b1 s or dip 

UBJ.Dg computer faclU:tiij, but 1 II' a14 that • B 

UBe. When lIuoh -;l~ormat1on i. a.ed tor. 

Wh1le dieous.lng s..nDSs 11l t~e. Hr. B stated tbat 

~her8 1s a ba.ic turn-around tta, inTolved in the use of the 

putel" wh10h i8 appro%1Dlately three hour.. To proces 

average rou'tine prob~_ the following information .hows the 

amount ot aotual oomputer time and ~tiug t1me I 

Data Input--1401.--Tape-.709o--Tape--1401--Prlnted Output 

1 m1nute 70 seoonds 1 minute 

'fbi. ahows that three minutes and ten ..eoonds ls 

aotually used trom 1111>ut to output on the computer. The 

remaining two hours and fifty-si% minutes and fifty aeconds 

1s waiting t1D1e. This doe8 not mean that Hr. B or one of his 



5 

e h Cel5,1:j':'D8 u 

to process the
 

the output dat
 

can now 

to other... 
" 

o wlt rob

.. 
servioe 

location 

t,e thn nt. 

111' help J con... 

ter !lO'C as 

h. c 1s a det1n1t'3
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heing considered, it 'Was possible to run 1ill1o type of progr; 

hrowch the comJ)uteri the output wou1d show tho most opt1mUID 

or eeonom1caJ. Do~utlo11 to the Drab].em. In uel~ tb1s output. 

the CCmrDaDY haa been able to Rend less 'oap1tal 1nvestment 

oney iousprojeot ve been spent 

been solved .ually. 

fo:" an e 

o rl13 1 

solving with oamputer aid,
 

1'. resented rOUe example.
 18 at e pres-

t a piPeline t ULLaJJ.QIIUl. and 

tend lIs, 

. bro l1ne lousT t GraD evine, • 

petroleum produots (flu! )ar Ira.D.SPOl't • To 

th 1s neoea movement 

om one l(eo~ra.ph1 ched

ule :ys been a challeue 

.d ooneum1Xig job 

t~t it 18 workable 

he .cheduler 0 

k.the mechanic. of hi. problem 

on the <: 

a Bche-chuew 

~ftaVa4. before t•
 

e cou~d
 • oIollt""",,ok approXimately 

tour th$Oom

puter, the scheduler 

s to pro 

bis t1me on th1s 

e ut pro i:llem an\4 hedu)1ng prob

lema -WllJ.un he tantl~' contronted. Mr. B bas the 

com'Dut 1s one of the greatest banar1ts or 

t his die~os&l. 



_riDgS
through 

7 

In a ef lanatlon of errors encounter'ed in 

[puter output" s'tated t in his tive years ot• 
experience ot work1llg nth putera, he had enoount 

mecban1cal errors only .oe. It i. hi. opinion, however, 

that one ou.t at tlTe prog e CClIDput 8 

human error 1n the U't., but the•• 111 be corrected 

by the programmer, and end re.ult is an error-tree report. 

There are varlou DU~IWlB at eduoa~lDg personnel in the 

use and operation ot computer 1ntomat1onand eqUipment. At 

"the present t,1me Hr. B has the fgl101f1Dg 

procedure when tra1n1J3$!: hi .tot.' 

t.	 Tvo da18 ~r1.nta'tl nducted the computer 
center. 

2. ane week cour • 
8.3. Three month 

At this point the ailai8w.nt beoome qu1te famil1ar 

with hi.• work and should now be able to do the toll.olf1ng I 

2. ".
,.	 received in 

put,r. 

This proo • or training programmers must be 

followed 0108e11 to deTelo oompete·nt person 1n this type 

of'WOrA.. 

24see Appendix O. 



the, proble. 

programm1ng 18 a 

per 

to con81der when & 

.id~rl 

1• 

,. 

cons1C1er1M 

t theY 

his ass1stants, 

1. an error. 

COIIDuter rill know, through progr81lUDe4 1niltruc'tton. the re.1.2A.. 

bi1.1t1 ot the enner that 18 b.i~ :printed. 'rh1, 8ystem of 

,Q n practlo~ in the e of a 

in the field of c I~ there 

th ohine will either 81;oP or Dr out oertain 

1tnetwctlon8 that will help to correct or :tid the error in 

Prior to oomputer appUcat1on, there U8 cer't&1n factors.. ~ 

probl_ 1.8 Dre.ate4 to • proRralDller tor 

prep.aratlo~."!·~.,':9 '11.".4 the tollovt,Dg point. that he Con 

1mportan't when 8UOh a .1tuatlon oontronts h1m I 

•	 Wlll there be an improvement ln present operating 

Is	 the 801"''t1'Oh. to this problmn a. st$P clo.ser to the 
.ol~tlQn ot a bigger problem? 

These three .t.1>8 are oona1dered very 1mpo~t when 

a problem for compute;- "ppl1catlon. Mr. B felt 

.ere .elt-explanatory. and that 1t would not be 

oes*&17 to Uscuss them 8D1 further. Thoae persona l'8-81' on-

1bl,e tor "programming prab1ame tor the computer 1ncludo &U- • .u, 
andsome~1meB prop:rammera 1n the computer center. 
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There is no f1n!tt answer to lI1UOD. time 18 

involved problem ~or the oomputer. he 

reader must remem that t saved 1s not real1zed :t.n 

ter employees to other 4.par-.i¢t~ o~ ~9 41nerel1~ gAD• 

.. 0 locationa. The•• 1;r&llllferB are ueually the resuJ..t of 

oamnuter app11oation that ·,l1miDate. a tull man eight hours 

er 4al. The OQlllPaDY' 40e8 not la7-oft personnel because a 

oomputer ap;pl1oat1011 baa replaoed the employ.ee. It 1s a. ElY8

teD! of traAsterrlDJ2: .Dloyees to areaa where the1l" talent 

ded that prevent·. anY oomputer oaused lay.o~~•• 

The re1»ol'te presented to managauent, wh1eh ar., tne 

re8~t ot computer output, have been more than 

1ved. One factor that must be mentioned is that 
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question conoern1ng monetary ohBr ,rOl! the U'$o 

or 0 _ cODsidered not rele :t nth th1s 

.terv:1 • 

w ng. in t • a e reaUzed, 

Qi comput ulage, • a ave the fo110w3.ng 

_ cone.rna 1'1 month h 

receive. from the com ,r ae tion ot orude 011 

t hall bean ~ranJlJ)ort h lea.a.,. 

·lor to the time that 8 r .., the Cnm

,1UluaJ..&.y • ",n'P...ugh the aid 

real! 111 time of 

.0 doubt in • O· but t t 

c uter oent 1. a rv1 'g&D1satlon. 

'fbro the u•• in cl.valoping 

• t 'th 1nUreot 

in operat1n« enenaes. 10 study will 

how hOw a oertain op ,1 be perla w1th lea -
ower. ~h18, then. r ••ult ,n ncue 

ampbatic annir ot '1 the question of 

"1s 1t diffioult. pace a on the 

yreceived fr • 0 1 e e 

'ibles r-.1J.z o :t services 

ren.dered by the!! oQllll)u'ber' rso '1. lve into 

this question would take a :1, 1e aunt of t1Jlle. 
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examp1.e 0 robl plioat1on on "the OODJ,:putu 1s 

mon'tbJ.1 Run h1~ report 'shows th 

aunt of crude 011 rune dur he month and the balance of 

de oll-reserves at the end ot the month. ing thi8 

report • 0 18 able to l'red1ct 'the amount of 011 that will 

be available tor future proceB.Bl~ in iital reflnarleE:l. 

If it 1 ce8 purohase oruel. 011 
.,erB, then thes•. e b on ue plet10n 

,port. 

1 80US81ng whether a B tloant number of 

eports ~.oeiv:ed thrOUIttL Com.'1"8 were encounterea 1 

pU~8r appl! thit at the presentn. • 
he had not rec,~.~v. .... _ ,.par.4 r8])Ort. oont 

n1t1oant errors.He i8 very w.ll the reports 

he usea tbat in the OOllP~~.~ oante~. he 

iD1Dg ot per8o~el to use the oomputer fac111t1e8 was not 

:tel.vaut in this internew'. A11110" the method ot ch&ok 

oomputer output tor not on81blUtr ot 

this lnterviewee. 

To explain 'th.• ore are "heu
 

on ring 1"0blem tor "the 0
 • C sald e• 
e 1m'Portance I:to .L.Lo'tnnJZ t are,all are a 

1'. Size ot the problem.
2. 18 the problem repetitious?
3. BOw rapidly 18 the 1n~ormat1on needed 
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The 1n1ierv1 ee did not th1 to 

these :poJ.l1tere. 

ablam tor Hr. 0 1s the 

1.7.' in the PipeUne 

the llrobl ..
 
• e.&.P.uaUS expects in the 

out poi "b: S l10t 

• After the 'Probl • s... 

t '~1.t 'then pro • the probl_ tor oaput 

appUcatlon. 

bl • • 

_ 

in
 

• to
 

~~~. 

ro~ed tor 801v1 on th 

-to oth 

rece1.ve more o£ his 

:port ana. 'J:.nru

e reports ar,e ot
 

d Will. 

th1$ Btu • 
Qu1ipu't reoe1ved 

trom the oom»uter. teell that manag~elit ae a whole 

aports :t'Eice1vecl via. com,pu1iertlstled wit" 



r work• 
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,pplloatlozu o g1ve an example. Mr. C la1ned that th 

Run De~let1on Beport S 1>rev1ouel.y pr manually once 

every' 81x months. lth the a1a. 0 he now 

the report ~ont~1. reoeln his report a 

onthly ba to turm.eh his eors•
 
f 011 depletl(lth a mort c 

In the varlou 100 Oont1nental 011 

o 81 to proCluo ll. 
,. 

interview, Hr. hed to make 'the 

following comments 4 the use ot 

a computer. Pr10r to th 

the 88'D8Ct. of 0 , it was his 

In-t_d w1th 

_ 1'.0 

the information lnto the OQlPU1i 

He also felt that the oamDuter • 

and typed 

ow that he 18 batt d to 

prepare the 1nput ror a • h. 18 nOli Jlore oapable ot 

evaluatl ,4 det ent, certain 

pl'obl eo.lut10n on :t • 0 8 -aleased to 

report that through the u._ of a 0 ~, a cODs1derabl 

unt of probl,. 801v1!J8 drudgery ,. now been eliminated 

from hi. work rout • 
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Int'£X111 Numb'r ~. • D i8 the !sslstant to the 

l'IlaDBger ot PurClIaBUIg in the Puroha.,iDP: De'Partment. It hall 

been the r,.pons1bll1t7 ot this to help prepare the Drob

1em ,stat~ent for a probl . _t to hi. g,ep&LL' 

ment be1ng pro~.4 pUoatlon. By delnng 

lnto the that ~o b. o0D814.red in & pro

, th • ot the 

'orkl1Uts ot a oCIDput,r ----_' .. J.anguag,. 
At the pre.ent 'time, the puroha.iD« a.para.nt 1. not 

celv1DP: a d1rect monthly 0 e ror the u t the puter 

nd computer lac11it1... Th 18 a i bll1t1 that in the 

future a deta11ed oharge lt111 ,ag&LnB1 
mente hill 11 then be oon.1dered operati 

exp.UDe. 

Tb 'been no stt_pt,. at t resent tlme, to 

luat. and erm.!n', ,viUB l_n t motley in the 

cba.l~ depar1;mell'b t of using the oomputer 

facil1tl.s. lnt.rv1 8tated that the savinas 

1.1 reflect a defInite savingsdet n 

in oD.rati 

Dur1 the intern , r. D stat that the computer 

center was de~iD1te11 a I ce tlon. The oomputer 

facilities and personnel in th .ter extend th.ir service 
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in the compaDY ·that 1. presently 

or &nt1cipate. adapt1~ a problem to 

computer• 

• ~ did-hot teel that 1t 14 be too d1!':t1cult 

n4 place a .erv1088 received 

u· c 1ntaDg1ble benefits 

on wl110 10ult lue. But a:t'ter 

caretu1 all, a reasonable t dollar aa.-lngs 

could be 4, !P 

a p t 1. pre.entl' 

bell:2g programmed 1. the Jons s:l+.AA.... ~h1 

rel).o»t contaiJl8 & 11.tlDg of 2 or.. The•• 

forms are 1n .,turn· j"kUi 1X1m&~.1J 250 41fferent 

department !ociilpu.T II Bf ut111zUlg the 

oomlJuter, a 00 lTentory control 

will be ~ 1 .•hOw the quant1ty ot 

h vendor and the balancetorm. that 

ble the PlU'cbaa1.ng deDar-t

e a purc:i1i&j.m 1tl 

ot torms bef'oJ:ie the 1nvllIn

tory bec t, 10". 'rh 

vendo a 

been very few errors
 

·count'I: in
 thatllttre 

enoowrts-rGd re man-made rrected before 

any 1aions ware made based t.he information 1n tbe 

report. 
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t has not devel_ 

h. purcbanlur: a

ark1 
in _ --W~...in 

~_ ..·,........t-.
'POI" 

IJ,u,U. (,1(,1:S1 t 

;uaportant .ter. 

1• 

• 
3. 

If thABe three ~uA.tlon8 are aDiver.din th 

tt1rm.atlvt, plu 

be1ns c,ol1s1del'ed for oomputer app:Llce.tlon w111 pJ:obably be 

programme<lUd the Qu1;pu"t tasted' ';for re1.1ab1l1 ty as an aid to 

tuu 'lJu.:/~. 

11 Ii. probJ.em 18 nelng llro~l'ammed for the 

en't. a oOli.s1uera.ole mount ot 't1.lJl8 

2 Appenl • 
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exerted by bo puter center personnel. .At 

the present time, there 1. no one 1n the purchasIn.g depart

ment who 1s tully trained aIlc1. qual1t1ed to do programming. 

Th,ere,t'ore. the probl_ 1. pre••ntea b7 a repre.entaUve of 

the purchasing department to a qualified programmer in the 

computer oenter. ~h. probl.. 1. 41aou••ea 1n ~re.t detail 

and the program.er then baa the r ••pon.~b111t7 

the probl , D ple of ount of t1me• 
that 1. 111T01"'14 1thln ptlng a probl 0 the oomputer. 

pr'obl_ that 1. ro~ra1imled 1nvo1Ted two man-

week. to detine and pr••.nt ~he probl ,y th, Plll-rft n. 

department to the, pro~raa.r_ Atter the probl_ vas detined 

and presented IIP'runner.. ther. • .tlTI man-months 

1nvol\fed ln wrltlng t and adapting the probl_ to 

the oomputer. • D expla1ned that there 1. no 4e.tin1te t1Dle 

11mlt lnvQlTed When l1oation 1s prepared 

unles8 1t 1. a critioal p • h1gh priority_ 

Atter a probl • b ted to the computer~ there 

are d.finite lndications ot how variou. empl01e.8 are affected_ 

• neaotlate the purchasingFor .ple. a buyer 

ot materials from various vendors. hior to the utilization 
•ot th'e computer & b11J81" would .pend a considerable uotint ot 

time 40111« routine manual prooesllina ot rea.uis1t10n. that oan 

now be done v1th the ald ot the comp-uter. Th1e tim. savings 
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nArmit buyer to ut1 .......~,.I!._tely hi 111i"'"t> 

ills. 

e re t with the 

report t are derived thro~h thl us. ot the computer. ~n 

exam,ple , glven of t ud Rlport that 1s u bY' 

t department. The rellort legible,
 

urate. up to dati t'
 b d 

manually. ~he report nOw lea 'the purchaal t 

rsonnll to ana11ze ~e into 1011 morl rap~dl1 an' 

thoroU«h1y. 

Mr. t t1Jle that the 

purcha81ng art.en ther 

been no a ,4 "'1 thl. 

1 o ,putlr U8ap.:e. 

e reaotions that • D 

,..••11 Lt at 

e CODl'DU' wer-, 

varied and • altollows. 

n.,...nAr 

to be u.s_d 

1s job 1111-1 

ectlTe '001 and a1d ~o ~n. 
management 1n do1.ng and 80_1Vlng dally 

alnt. 
slve tool tor any company, but 
lble and 1ntL'1g1ble, are 

u 

,. 

taak. 
Dnn~·h.ne1on. or tearB t 

he computer. 

4. hug. 

5-

1 .. 

2. 

• 



Ogntro11er DlPa#)iiBt 
!;.'blm,w !!IQ..K ~. • 1. tor 'the 

Oontroll DelJe.rtiDeJit, 11 looated 1n ~he 

_ 

OQlDl)uter C 

Deliartment '18 not.l 

o.OJIIpu.\i:l'. • aoatllJ.j repor't 1s 

prepared and 8Ubmltt.4 to 

of time the oomputer iii u.e4 puoatlon tor th18 

department. 

e~. ii, at the pre.ent e t e i7 1n 

t o ut ectally 0]1 & new problem ap •
 
., 1t 18 pOllible 

charged 

.. ount 

ot.0:Dteft:1 

"I 

- e 

11"1 pre'Darad 

• 1i1. whioh a
 

th the aid of 

oampu'1i"~. 

0091ders th'lhe controll 

o ter oenter a I c zatl0D. • did 

elabo aD1' ..turther on l , intern • 
, 

1e 41.-.oUSIUg queS'10n of whet ,Yinge are 

oonsidered oap1tal tnv••taent or operat1 , • 

. stated t dollar Bavings result1ng ~ ,put 
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auld, in most instances, be a n rat1u:: expenses. 

could not t ce where ,vi 111 ital 

1nve.tment. could tie oontroller, 8 department. 

TheJ:'e 18 at e diffioulty in plac1 

the ai4 of the u'SerJ a doD.ar be plaoe4 on th1-e 

,vi In a1!her s,nstaJ:l,o.Sit aprobla being cOll81dered for•
 
llcat1on. might result in the dlsoontlnu.1ng of 

report. The discont1nu.ing ot .. report t1m.s 18 the 

reBult of sek1u: ...rious persons he r ,eoessary, 

or Who the rea.uest tor nch a report an4 when. 

en theBe ~uestlon. e unere4, there are oeeanolls when 

l' 1s rea11 that the r 

d1sQontlaued. This, .....1I111t. tim, sart for th 

person or per.one who 

Mr. E ~aTe the tollow1:tuteXBDlIJl,e ot a probl 

pl1oat1on on the cODlPute~ that was or1g1!la11.y prepare 

The Gros. Volume Oalculations p~oblem conOerns the 

ement ot gas that 1. masure4 on recording charts at 

the well-sl1ie. The 'overall problem 1, to determine (1) HOw 
much ~8 was purchased? (2) How much doe. Oontlnen'tal 

tor this K8S? and (,) To 

? When thls problem was be1Dg solved manually. there 'Was 

nuaUy 

t1ve hours w1th 

e4 tram the c 

b1Y hourst 

a dollar valu 

center. In some 1 

1s th 

manually.ther 



6 

in the field
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in 

in sl'x ho 

on his 

1 t10n tQ 

on the 650 c 

o AV.fII~Am • 

c
 

e, o~ed 

...
 
tota1
 

1
 

ind th 

ror.
 

Oon8J.Q.er~ 

ther
 

tal 

• I t Mr. 

tel ifuDOt'taJlt. 

1
 

c.
 

:t>r09:raJD.1'ner 



4 

loy campu~er C6n~er. II r 
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manallement has the philosophy t a, man 11111 not 

'rom 0 en"taJ.· 8 paYroll as t resu1t of computer 

app'Uoat1on. 

op1D1o a~uJout ot whether 

management 1 th oomputer pr 

report ne. Mr. E 1s 0 

in! 'till have been weU 

rece1ved 'b7 manag.ment P8r.onnel. 

CC' 

erou observation from the 

op ot . oh 

~ lease that 

Oonoeo • amount of ttme • 

Theretor.. • n?AnA limit 

into .be programmed n turn. ~ll result in 

the p~1nt of t are affeoted by 

t.h1s l1mlt. ~ho8e l.ea8Ei.;'~~ ari lined on the report. e 

the ones ~hat need man8gemin~'8 at1~~1~~. ana thoae ~ ~S 

that l ot 

aonsidn 

of Boph1etlcat art of o 'them 171 t B of 

time sav '1ou 

re~orts relevant to ar Whlch r 
~ 

r$spotlS1bill ty. 

• ~ found ltdittlcult·to ~1 t explanat1on, 

o~ how the oon~roller department 18 re tunotl as tn. 

_ 



re licationa. e point that was e 

olear 1nvolves th enanl10n ot a ,t en prn -

tor t ut • en lt 11 neo.....ry t crease 

the slze ot 'OKrall. • do•• not result in the 

oomnu 11' . 

lvina the 'Drobl 1_ 

, 

wi t computer. 

On other ha114, 1t man 1....~. 

dUD40ubtedly ree.ult ln the hi 

power to tioDa1 111 's 

d&'Dar1iment. flexlbll1ty to «row wltn

oU'C the ne h re.ult. ln adD1

. 

tional t1Jie t are not oo~14.r.d 

aaequat. for • 
trhep the ule ot theto•ot 

oomtJu"ter tacl11'le8 &1". al tollow.. (11) 1. 'Wor 

roblemol!l t. COIIput , loh otherw18 -t have 

·...+~.III a seJ1sebeen 111'1:10 

ot p 1 satlstao'tlolU (2)h. 18 us! • puter to 

801..-e Ibl_s tor hie deputiDent and a1. r 

people 801.1"8 probl•• ,4ipB1"tment8; eventuallyt. he 

ttve ot the COM~.ft~ dhow it run.o't1on.Eh 
~ 

t ot ac and 

lan~ how Oonoeo o:D81"ates. 
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re ls, at the present t t e dlf'f1oulty 1n 

o ollar 'II"''''''''' ~.ii rec trom. the camput 

t benerlts e to the 

P 4e'D~ent. 

example ot a probl plication on the 7090 for 

t ..n--~ent, 1. th 11 h18 report 

tr 

oss1ble to say 

o 

r. 

r.Thereo 

l:ud 

Oonooo. This report 18 ~?nk.ft har 

folloWSl (t) a deta1l shi 

,ob 011 well letion, 

(2) IfiOW1W1::, 

wbichis 

t and 0))erat1lUl: 

shut-in, the date the abut-in 

e well was shut-In; {4l a'drllllu 1'e1)ort 1s 'Dr 

h shows the drl111lJ8 ~~e on a new W8J,.J.; Rna 1 "" t P- Rum_ 

p~epared ~8t1Dgc ~~h distriot
 

ectlve 41nrlc-ts. PrIor to the time 

- - ~ - t 

::report was ~., ed • The manual prep&;,,&1!lon of 

red &'Dl)rox1mately two man daYs in eaoh of the thirty· 



dl.trlcrts or ow, W11ih 'the &14 of 

e 7090. all liTe r thirty to torty 

time each montu. r.sul' 

in appraitmately "5,000.0
 

orl11Dg to Ki'. F +.It ..... ~rro%'. In the 

c t be olaaat:ti.-i Ii .eobaD1_cal err • 

., encountered tnth. output e. lly t 

r t ot human errol-e in ogr8llUllIDI o~ tlon 

t wae ineon" tOJ;"e t rogl'lUliier n 

informatioD tor 0 .a.a~•• 

1. to 'flO 

111
 

the respon.lbi11 ----1 

•
 
Bpena8 on 'the' 'ind1T1
 ln • 

Q taol11t output 1s 

re~oDelbl11ty ot 1 

• output.
 

1ndloatlons of
 

rAnn'l"'t 

, to the 

In.tormatlon.de'Dartment 1UII&ger 

ODrd1.ng t 

." 1'0 tor puter app11oatlon• 
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f1rst faotor involve c lex1tl of mathematio 

t h 1'y in solving 

the volume ot 

o 10n 1s made 1n the 

alume of
 

other ult in the d801810 

bl 11 or 'Will not rograuuned tor computer 

ion. 

o. J:'oblems tor th 

c'tlon dePartment.. ls the1090" 

,..··'nt\n.1bl e m.b~ 81iat£. 'lhere e.re 

lns call-ed upon to turm.eh 

,pp:l,8Iletthe p1"op&lJUD1~ ot h1ghly 

-II aQl.Wloal • 
To le-ot-thUmb tor time 

involved 1n a aDlputer 18 an almost 

1m.po8s1ble ta • In • 4 ... ii'l'iift r emmer m.1~ht -8

pare a »robl as Dluch a BS1x 

months time w111 be u lilt l'DArAtil.on ot a probl~lu 

theretoX'e, Mr. F haS DO tor this area ot th 

stuUJ· 

,r. r ulstlon, "After a problem haS 

been proarammed tor pllcatloll, does the savings, 

time af~ect. the•• loy 'Whow orig1nally prepar1 

.......... 
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t roblem manuall1 e 1netances, a complet 

OJ' position is z;a. 'th18 OOOlU'I:lI, 

1078e 1s e1 traJi.8·t"PPAti to another ••a~1Dn 1n ~n8 nra_ 

tlon departaen~, t be traD.t.~e4 to 

department whitrA - • It 1 

po11c1 o~ OODOCO 41 not be relieved ot h1 s or 

her job beoau ~h.r. are other 

instanOe.. re t r.lle.,.8 1l1div1 ot 

only a 'Portion loa4. en this OOC 

indl'V1dtial 117 , he 

dl't1onal .or 1y w.QJ.on 

reeul • 

Hanag.eiit~ uteI' prepared reports 

been more 1n the produotion de»artment. 

Th.., into r.pre.eD~ a more8oph1etl

ta v1oI.'i".'hv ,t peJl8onne:L .nave 

t1n1se more 0811y and '110 mue• 
better into~.d decljl0 the 8o'Dh18tloat1on and 

accuraoJ 01 ~e•• _ort•• 

The .uot1on deDartme ore functional 

tb1' t ~ because of add1tional 

lr1f'Ol'lla't1.on e llable to the interelSt 

lea r10d ot t1me. Prior to the use ot Cnm

puter output, oocurr unn,ci*sa~ periods lay in 

• 
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rece1v1rut info on lflU.UU f1 11 _Ired. tli 01810n 

on8. 

118 o~ prlllar)" reaot1 • , hi. 'to-...." 

the ut111.at1on 0 c1Utte. '1. 'am.....zatlon 

that h. bl 

ta wbloh a1 people 1n th 

produotion ,tepa illt1 to ald IIlaJJageJlleDt leavee 

r • ., w1t" lat&o~1on in his wor. 

&nd hi. .tatt. 
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This d tm • had oonsiderable dlft1culty 1n 

c.alculating the lavings I~ time and money a8 a re.ult of com. 

o8t of tputer applioation•• .T1Jlga are consIdered hlu~ 

den savings. 

determIned 1 

a:r 

3.' 
,vi 

he1 to Ir. 

in cost may be 

ost 

of the jet hel i •• n sUlD1tt 

~.• ~ abId t. 

10" enough :teel the cont " j~l11 at a profit• 
Iner 1 ens.e wh10h 

t the oomputer 

these e%pen•• be ,re aoour t. 1f 

done manually_ By ulling thi.i aocuraoy, the p spon

slbl. tor ~ttln~ a blA prIce tor .elling jet tu.~ haTe 

been enabJ..ed to rb14 cCIlpetltor. and thU,8 lna~ea.e t 

sal.s ot Oonooo 3et tu..... 

The oomput er oent 18 def1n1"-11 considered a 

service organization. 

Hoat ot the aav1ng ccned tram oQDU1l1ter applloa'tione 

have been consIdered uvi tlZUl: expen.es • 111 SOII'1e 

• in capItal lnvest

mente as tn. result 01 th 

instancel, there bave been l1JiIt 

u:blng a more exaoting 

te ot r lnve8tJaent. To 

bUsh a dollar value tor the .. '10e8 reoeived trom the 

computer center would be d1t:t1oult. But, When the cClilPuter 

o.loulatlon 0 

•
 



department. .
 

An example of tlon on the oCIDPuter t 

d manuaUy. 1s the ech&dul~ at 

.utaotun.ng ana mar

t1ve su'Dl)lyand demand 

n'tenance scheduJ.es and 

ro~e4 tor computer 

n. ~he nmnnu'tAr ,res Q re'Oort showing the 

t-or a rettnerr- fbi. report 18 then 41.s

cu••ed tn great detail w1th~ou. persona t.BPonel~le tor 

the refinery operat!oIli ~~ the8,d1scUI81one. th.rei. 

Chanlle at Idea. oonoermilg the planot opsra"t1ona and 

d 1\1:1 pr,04uoJ,l!g proCl

uots for 41atr1butlon b1 the lIlarketlWt densrtmen't. It there 

ire _ ,"u::a.u.II:J., pro~ammer. alter t 

OOIGputer lnuut o t1on8 

repor1 1. then pre»ared on the computer. 



more complicated B. 

5;yst col1'Cro1, • 't 

correota... of oOJll)ute 5. on.lbll1t;y ot varl

OUB programmer t. These ]).r

8onnelcheok leness. 8 1.o(.:D11"81' 

a races 11 oUbte411 notoe 

replae chine. 

consideration when • 

problem is aullaltt8tl.tO~ ~ollillble oomputer app11cation• 

• G 18 coJ.1.tronte.d ~~ • ne" prc)bJ,.1Dl for ,computer applioR.

on, the tolloriM faotors reo.1T8 ooulderabl.' attent1on. 

40e. th$ pl'obl. ~1i the 'tim. ~j\ e.t.f'ort vh104 18 neoes· 

ry to prepare a problem tor oampu'\eJ' appl1oatlo.D., 'end to 

t extent 18 the cOlllPuter capable of prepar1ng 'the r,epor 

better than if prepared aanual17• 

• reBl'onalbl11ty ot 'progZ'81lUlll!28 computer probl.- • __ ~ -_ r ___ 

applloatlone tor the man~aotur1~ dl~ent rests upo 

.1". G and his nine member staff ot erutlneers and teohniclBJ1J1 • 
• 
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Time involved in 'Drogramm1na ,probl" is an eVln·. 

Chan41D2 1aotor. A person oannot 8&7 or a.or.a--lne the exact 

'the which nll be 1nvolved 1n programming a prob

lem. The p,rograaming ot reUllery 

operatlons 1Dvo~ved .apPl"OXlDla'C.~:y" .fourcs&].u, 

t ..enty-:tlve m.n-7e&Z'8 'of effort. 

only tvo' d&18 ot ettort f, 

OODlPuter. 

After problem ba. eX" 

pre tl",.u., then enat 1natuoe time 

tor o. ,p1078e. to rlt 10 • 
I, J-

personthere haTe .r'8U~t.4 

benel. Th.o~puter. 

! • be!it10more 4.ta2.~~~~ 

anll'~~~g ear801ved II&llUiLl1r. 

w requ1red to Ii '&D&.l.YZ in 

'. and 'teclm1-, 

greater detail ·ledaDa.&ol 

re81Uted 1n a 

10a4s.c1an'. tba. 

d, 

e c 

~an8gem.nt 

con81dere4 

,reT1ou81.l' prov1 

·the l"esults. 

0.. 

1 e 

re:Dorte which ar 

·'tal1 than thoa 

pleased 

bled to vi'elf 

• 



77 

the faotcl;l, oh are relevant to thelr re.pon81bll1~1•• in 

the manUf8.-o ant, 1n a broader soope. 

he JUGUM artment has beoome more 

~t throWth the, ue. ot the 7090 oomputer. 

tineera, W uBlu the computer a8 a tool with 

wh!.c'h to p the1r work, can nOli 

th :vrobl•• muoh fl.r op complex!ty than 

aid ot the n 

deal8l'ons mad, based on oCIDPuter output baTe resulted 1n 

oothtrand more eoonomio on_. T 

example. are b o~ t 18th1a department has 

beoame more ct1 1 

satloll op 

e a14 ot 'the computer. 

• ,G oOIlOera1ns ~~. utillzatlon 

of the computer tac1Utl••, but he oon.l d the follo1l'1 

e 1., more other reaotlon he migbt 

bave,. In the liZ'S' paoe, n uter lntelll

ntl1 there then alsts, a tTemen4o~8 potential 1n the Cnm

puter output tor the benefit or Oonoeo. In the seoond plaoe, 

man must o tul. in using 'the ccmputer correotly. Some

tim ,an U8.e the computer t lv problems whioh• 
,ould be lolve-d manuall,.. This 1. de~1!11t.lla W8s"t,e ot 

oomputer time. I oe." man uses the computer to 

01' oompJ.ex prob~em " he does tully understand the 

lexlty Of a Pro en this _uter ou1ic • 

pu~ 18 8Qoepted a. fact, d due to oBs1ble error In the 
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Indl't1dual'8 Pr"ojtraDl. 'the rtsu1ts ar~ incorrect, ,and the 

individual d088 not realize there 18 an error. Therefore. 

unnecesBary and 1ncsOlllpetent U8e of the cOIlputer should b 

elim1nated ae aoon aa possible 1n the respeot1ve dep ent•• 

1
 

• • • ~h. aesearch Group 

leader ot the Produotion Research Dlv1Blon in Research 

located 1n Ponoa 01ty, ,,,,P8nO"&. This gentleman 

bar of the tea.1b~11t7 t 'bleh recommen, 

the aCClu181t1on ot the 7090 OCIIPuter taoll1t1 ,hat are 

crlbed in this studJ. 

The Re.earoh and D ,t 1. not directly 

oharged for the use ot the o~uter an o~.r faoilit1es 1n 

the computer center. • H lntOrile4 he 1nYe.t1gator that 

1 D lncurr.~ b1 hie 4epartlaent. relate4 to oomputer 

" are bone bf 11 aCIIIlPaDY' • 

Sav1M. in time and moneY .e the result of computer 

u e very dlrrlcult to determ1ne. en the original 

oomputer feaelbl11.ty study' 'was D.UJ.R: , 10us e8t1

:t to tlme and mone: 

,vlng. on various pro3ecte. 8e 1mate. ar& stlll the 

basls tor d~termln1J2g alJl savings when th1s 1nf t1011 i8 

needed. 

ms'tee • presented 1n ~b 
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The oomputer oenter 1s definitely con8id~red a aervice 

Qrganlzat1on. The equlPlient and ft in the center are 

bave been very .41ff1cult to detemine. Tart haa been nl 

detin1te attempt to determlne whether .a'ring. are more proml

nent in operat1hg expenses or capital luv.,t1Ienta. 

When consldering errors 111 the oomputer output, Kr. H 

tha o»ln1on tbat 118Ual1y any errors encountere,d in th 

computer output "ere definitely human enors. ae had 00ll1»18te 

faith in the re11abI1it7 of "ut.r output being tree ot 

hin. err • 

The tra1"n11U1: of 1, 1n 8 department tor 

nlng and clae8

in the c ut cent of the new engl• 
neers nav celved 80.8 formal prog1"8J!Ull1ng eduoation in the 

col1.~e or raity b:om which 'thel ba'9'e gr, ted. 

cJ.aSBrO 1111u oon4uoted 1n the cCIIlPuter 'center cover 

various PhaB of c,amputer input and out .27 Th18cla8sro 

27See Appendix O. 
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eo 
n1Wt coor t -job &.L.D.J.lI.g usually involves 

the 1nd1'Y'1 1 ls qual!

eo. t ut tio.u.. 

the
 

1 1~' lIIewu~r9 

o prolU'&1IJIe or 

, e pro~ 1s oor

reoted, and a ipor comllU 

delivered to the lnt 

us tl t lnto oon.1.derat1ol1 when eo 

propo probl tor c on. 

otto~ oono.erns 

coaputer applioation. • question is asked thet' the Onm

puter 18 oapable of prepar'1ng faster and 

• It the 8Jl8wer ne«a.tive. a mannal ..........,.-. 11 b 

utili. • 11Q'ther tor bOJlsldered relates to the p0881bll 

tty, studl•• viously oonsidered 

oS81ble or impraotioal to prepare manually. If both or 

tor. are oon&1dered 1». t xJ.~tive. ually 

e probl • 

been. &t,ld PJ;889!1tly le, 

• hi tt o.t 

individuals or 

n prognmm.1ng a rogramm1Dg 







CHAPTER I.V 

ABALYSIS 01 THE III 

The purpose of this chapter 18 to provide an analyal 

ot the data reported 1n Chapter J;~I. In presenting thi8 

material, 1t ie a8~ed that op1nions ot manaJeeria1 and 

erv180r,y personnel interviewed are representative of the 

opinions ot other persons in thelr rellPeot1ve departments 

hili Oontinental v ...... v~!:,a.&.IrJ. 

In Chapter II 'the lnTest~Jeator 11ste4 two problems 

which were to be considered 111 tb1s stud1_ One problem con

.t ot time nece8SU'1 for oonversion from 

manual to computer utiUzation for solving the nerydal prob

lem. ot business· and lndustnri the other pertained to the 

determining of time saved by various department. using 

cOllpute:r ,fac111ty. 

o
 
operatlQa_ The conTersion from manual to computer utilizA.

tlon for lIolviu$t the eve17da1 problems of bUBlnes$ and lndu-· 

trr constitutes, in manr i~tance., a considerable amount of 

time and ettort. Tbi. was the situation wb1chthe lnter

vl~wees 1n :this Itudy had experienced al well as the members 

ot the feasibility Iftud1 P%OU:"'. 
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a~l instances. the interviewee expounded on the 

:~elat length ot time expended before a problem could be con

8idered ready tor Qomputer application. Nevertheles., there 

re'Dort which, ih many inetance_, t -",p exvlsor 

reoeiving the report did Dot tully oomprehend because ot t 

ma«n1tude o~ the information which he poesesled. 

en a. probl or comnuterbe 

pp11oatlon. th~re then e%tete th ot errors 1lt the 

inlttal output data. Tbi. oon_tltute" another time cOD8UDl1ng 

30b for' the progr r. ~ it 1s then DecesSary to 010le11 

rutin1.ze the output data to determ1ne the area where the 

error ocourred in the original program. ManY of these errors 

are the relJUlts of the programmer not fully understanding the 

nature ot complexities at the raw data. 

Van'oue faotors conoerning whether II problemshO,uld be 

con81dered for computer application Were pre.ented by the 

interviewees. The factore most frequently presented concerned 

it 
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t sl~e freauenoy ot probl • In B Ins es. a 

d1fficult probl solvttd manually involved many hours 

of mant)Olrsr us rUle and/or a de8k calculator. It 

n~ted t 1 ot ·t • 

oth 

instance_, ~8 probl no ly dl.t:tlcult 

'.01VEt ms.nua~]:.JI. tlt1QUSt 

obltm in r .................•
 

,1.
 

l''ti.Ia1i.LO' put 

plication. 

e r tloJiTitr-t.ln mU1J&lly prep 

report r ..n .......... 11a& ~ In 

o~ the 1.ll this stu • Inly 

e 4·Y'O...........
 1 t%'a1.llad to 

pr'ogr abies 'Xhe 1nte»v1evee 

rRU:I'"P!HA h1a o~ ,t.~ thtit one pfalkiOn f:r 

'L d c~saroam leotures for 

111 computer progra.mill~. But, In the lA&8.D:b1m.e, th1s 

department on pwl".a in the oom'ou't center 

to d prOb.Lem. on were be1ng Idered 

tor oomputer appl1oation. 

j"t the time of converslon trom. .man' ,y pr ed to 

Com'Du'ter pX'epare4 reports, there was no formal traini.ng pro

gram for personnel Who were selected to work in the 001!lJ)uter 
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center or 1n oth.~ oat or ul 

of the tzt&1D1u these 1D.d1v1dua~ acoomplish 

D.1ngi I-D •• , cer'tal11 

cla8se.. ted bY the manufacturer
~ 

ot the ea.u1 \It.r cet1"ter. Usually, 

aam4~Btered to those 

d tor 8Uch tra1n1.ng. 

in the oomputer center, 

1t appearS that ougJ1~ to be administered to 

the 1', apt1t~de in thi. area of emp~o:vment 

1"101" to hi nt •• a proJUO_CI.Io'. 
the utilization or a cOIIPuter to aid 

the 1ntenie"ee aDd the!!" reGiot1.,.. departments 1D. Jlolving 

robleme nreVar1-jd Yet ooli81.tent. One fitefluent response 

that th. intern.".. fel:t h. was forced to think m.ore 

thoroughl7 and raplU1 nOii tbat the ocm.puter was be1Dg used• 

.UB, re8lU'tUlg 121 ... b.,,".r ltDOW~.Clg. of the p:oblem, and in 

any instanoee, a broaclilr parR.ot1v. of the ol>erat1oD.s ot 

his de»artm.nt. 

eV&1uat1on of time saved in solving."5 +!:¥"V.· 

oomputer. how th1 vings in t 1robl 

used by p omlel t 4 by c ut ,ppllcatlo' , and 

1s ·t~el difficult t term.1na .. 

•
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,1, anel" a problem Ai. be.n pr 

the cOJIlPuter,. there then re~~.j ertra time tor 

personnel to devote tOI 'their other work. In most 1D8~ces. 

acoo1"d1Dg to the intervi.w•••., th18 ertratime pi~t8 per~ 

1 to devote mora the to probl•• 1I'h10h pre'rl.ously were 

lnadea.U&te17 handl.a4. 

a 

o • 
t111. nth the a 

,'ft.,....". AYl,t lJianothergi'ograph1 ,or a transter to a 

s V111 be utlUzedtod1ftezoe 

thel.r g.,I;~tell the policY' of 

;.lne:tal 011 acapijIJ voU.C1at10118 1411 not 

result 111 the 'tibl-.UOD 

ed with th 

ld• 
rvisors to 

bread117~ The 

p ,red In a manner • manage:ps unl 1mlt' 

• to c _ ,t managers 

and 1I1l'DAr'rl rs end oonll1deii,bl., 

__ 

read1Dg C taru 
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vi t' throulth, r 

.... _""'"t ~ on m-at.i nD' 

responB1DL8 p80p~e. The per.~nn~ rep~~~8n~ed 1n ~b1S stu 

all agr.8d'iexcep~ Iq~e, ~t ...v1ngs utiJ!i:e uBual11 meant 

,vings U open.t1Dg .~j~j.8. 

expense. were ,~Qji814e~eci :the .\"_'U1 0: '.O~.'~4 :lianpo 

l1cA .. 

ot the op'1iI1 

ul ---;0_~.~  ~  

on economic 

tudles oonoernin« the 8XDanilon ot ex18t~g tac1l1t1a.e 

COll0Bl1c s1;uUe., ~ P_~2g~ 18Pi"epared,' which, vh 

ted into the coanutu. Vil1 point out 011:t1mum sizes of pip!" 

presBurea which, When comDared toven4ora mat 

c1'lloatlonB, the nece8iJarY aa.-ter1a18 mlld1t be purchased at 

lover co.t than wen auch Btudi•• were prepared manuallYe 

en suoh IJ'tU41•• ~. ~r.par.4 on 'the oQlDPuter. 'there 1 

gr,eater aocuracy than whenptewed DWluall1~ 

r the 111vol."84 and tldlou8 e11'ort8 ot pro~remml 

ue oompleted, there then reiult. the much 8QUP;h't a1'te~ 

'S ot employe.. 1f011t time On ~he ,problem " 

programmed• The example was ptjjeJited in Ohapter III 'bY' 

• g uvuua.".IoI,i.0U6 1IU." llWIount of 'time u8e4 by the eoheduler in 

~~:Dg 'the corr.c~ne8s of his proposed Bchedul.e tor 



't.nr.IlIJP 1 fluid,s 'tl'a'ough ·plpe11nes. The 

ble of ahecklu his 80hedul·e on the 

CCIIlPut to tter of Beoon4.8. .Prior to uBi 

re 1~volvedi in oheakin« ~h 

oouraOy manually. It ,ftll- :iiuoh uampl 

viewe.. presented t Imr••i:1ntor. 

'r tort to e:z:pJ.a1.n 

ano'thel' • are. ot the study. !rhere 1s 

't 

,nll affeoted by00-..• ..... 

lly. thesea 0 

of 'the WO%': 

1" CODl])uterthq prmoul 

re ot.. tAe liltappl100 ",...u~. 

t nec 88ear11ylJ:oat1othe OI>ln1on. "ha't a 0 

result in a aeoreaae 

.+.8....... e8. t 

t'he indlv1dual.ae 

I.
 

In this chapter information ad on the 

8um~olleat _ 

marlzed to re1'eal the findlmt8. To 0111tate the preeuta" 

tiOD ot the data oolleoted oonoe:rn1 the six da~a~a~ 

represented 1~ the study. this 0 divided into two 

part,s with lu.to1'matlon rele' ount of time 
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nacessary tor conversion manual ~reparat1on to o~uter 

11~' fl1 for solrtnP: t_he everyday 'DX'oblems of any 

r, •
'. 

Ir'tltu.118a. the various'v 

ufl1l1g .. oompu~er 
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SlDDlARY. OOIOLtJ8 lOBS, .illD REO 

I • S1DDl.&.R' 

• or th1e etud1 ..... to explore the 

conversloJ1 trQlll1*aJluallJ prepared 1Jltormatlon to compute_r 

utll1-.tlon for lolv1Mt.he even-du problem. of selecrted 

1 OCllll)&Jl.V and how Dareonnel in 

th 4ana "I"'bR a'" 86d t re-or 'k now b 

oampute;'. 

_ wa. based onlnf'omatlo ta1D.ed, tr 

books, perlodicalsj and Interview. with man ager1al an 

su,pervlsor, per.onnel emploted by Oont111ental 011 Company 

loe in PonCa 01ty, Ok"lahCBlla. 

'roe loue tiona of th rBona lAterv1ewed by 

the InT'eBtlnto1' OonlUlrJll1;Da e utilIzation of a computer 

d bY' 

The l11tormatl0nted 1nt1m vel! 

gathered 18 IlUDlJlari 

28ccordiq to an art101e wr1tten by M. B. Lentt

concern1ng the expend1ture ot huge SUJIlS ot money tor s. cam.. 

puter, a ccmpu.'ter can be ~l1.~ltl.d only 11' it (1) reduces 

tt, ~ .• 
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urovideSDeed.d manag~ent oontrol 

t nf!U!.. 

tlon
 

'these reSPOBSJ.bl 

ooaplete and thoroWlh 

'0 a•• the econ0ll11c 

1.
 

VaG. trom OI'lm1'lu+.a". 

appl1.catlon ,., vh1ch a c :ter c 

e lnt()1'Ilatlo~_~ 

e lIl&11&ger ....... -a;
 

"Droce.al 

10 'managerial eni 

.. 
on~ trof t 

In 





obtained teor this Btuc17. the follolf1~ ~oJ1CluBlons werB made t 

1. ManaRement iii aware oland 1_8 yet conoerned about 

length ot t1mi :ne0888&.;7 1;0 progtam a problem for computer 

pUoation. 

2. lIanagem~~ f. 1)1_lIi4 with OOLlPutez t>rGl>ar,ed 

to ald them in their "n.u.J.IN.UD. JIlIU..J.~t!S. 

3. ~he size and trQQ.uWl of .. problem are 1mportant 

tors to conBld~ lfhen a 'Drabl8Di ill Drotlosed tor oomputer 

l1eatlon. 

4. ManaaGment and sUpervisory Dersonnel are now forCed 

to think IIlol"e rapidly and t!lQrough1;Y when using cCIIlputer 011' 

put da.,. ......, ...a,\l• .&o,;I.\ol!'lia ".ua~~: ',I,',.tt1J .......\oI~ WAD-.l.UK •
 

•. '~h8 oompute;- dQe. not J1ecessa~:Ly 4ecrea 

1nd1V1duaJ.' s ~ork...l.oad. Usually the work-load 1J1QX"8QS81. 

..
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• IncUviduals afteoted by oomputer app'l1cat1ons have, 

ln some 1nstances. more time to deTOte to other more ua.por

tant probl_. ch It better a 

data. 

7.	 Oompetent p.r8o~.11.u.t be ••leoted and traLned to 

probl.... tor oomputer apPlioation. 

8. 1I0at of the erX'Qr8 'DD~~j;ed in the computer 

oU""tput 4a1;& are human errore. 

g.. Oont1nental 011 OaapaD1' protecta ind!vi4uals tr-

employment termination aa the re.ult ot computer appl1oatlons. 

10• .l we,ll-prepared teajlbl11ty 8,tudy 1s of utmolt 

1mportanoe when coneldering ~.acqu1.1tlon of a oomputer. 

n. 001Q!BJDlTIQ 

1m the 1%1formatlon pre.ented in this etud1 and the 

internew. v1th the penouel '1Jl departments of Oontinental 

011 Oompany .eleote4 from this 8 7. recom

mendat10n. vere mad., 

1. !h1s .tu4;y 14 be expanded to include other 011 

eompan! ot Ilaklng comparisons. 

2. lIana~ement and ,supenieo,ry personnel should be 

b3eoted tD limited ola8.roomtra1n1Da or famlliarization 

with	 progrsmm1ng and computer faoillties. 

}. Prog~~.~. should be seleoted b, tormal aptitUde 

'test1 • 

~ 
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4. 0- %des 'IlIJloueri t _w~~~~tion of a oomputer 

read this studY and oonsult with personnel in Continental 011 

Oom'Dan.v to ascertain the varloull problems encountered in the 

aoqui61tlon and operation of a camput.r oeilter. 

5. Tb1s studt be used, a8 a tii.ohlDg aid 1n col.1 

olass-room wo:rk relevant to el.c~oD1c data proo 

..
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e - - . 

l.e . - . _, . 

Department -- 

Is yo tor.itli t 'the 

Computer Center? 

t8Dl1nacl?lI&V1rJgII 1 e 

?• Oam.puter Oen'ter 0 

y _~I;JI 

0, _ 

1scueSI ..... --~~~~-~..........~...........IIIiiIiii.....---

ant"Are saviDgs oou14ered 

OPerating - - - -.'--

Oapital Investmenv __ 

cuss 

th rvicesI 

OtwllTl" +.• .,. 

y1WI;J' _ 

.. 
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0 ........
 

.Discuss ~ .~_ 
,. T- - , -", __ 

ro o~p~rl.Qn computer 

IreJ)aJ"e4 • 

Ie +.'ha.... r 8110ountered lnt 

y"I:II-..............-- 

.In.8CUea ,~. . • ~ 

a
 

ltloDS in t Ointer. "_..._......~~~~_~. ~_-.._ ..... _
 

-

1 t ) maintained in the "Oent .. 

re the d on81der1ng a bJ. 

'1' 

11 



t03 
.blemi _e tor programming your 

IDLolOll t a bl.em to 1U18 

c ,t -
robl. 1 to the 11' 1s the t1Ille 

8 't1m.e S8V1DJl>:? _v 

l! ter satiefied 111th 'the reDone that are 

1'1lV'& " computer? 

.. 

ore tunotlonal as the result 

8olv1l2g?_.... _o'! U the oQJlDu'tir 

t.ll1zat!on and of 

lIu:m:mary. lus,10 

,
 



.t:p \9 l. .l:a,u 0 
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:;--oll 

1.11ty .tudy 18 not its entlr beoaulIe, 

1n • the data was oou1dered olas81 not 

tor pub11c ulle. 

J. t ~e reque8t of 

b.tatlon Hethodsth 

IIC01:ll111tt 

'CO dat 

11 Oamj)~ ,rga.n1zatlon neC RA

slU7 to 1mpl tor effective c ter UBe 1n the 

OomPanY. ot the y 

Group. 

Oontinental present 

of approx1aa~.l1 

21 other 1ntenrateCl 03,J. com

'jii"1'"a 't, 1nf'ormo.ti0 

•
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_ 0o 1 d(;par~1.1JLent o 

t'l'F'nnnt·er 8])l)11ce.t10 

·1l'1"f :) rogre.mmed and 

tHUUIAd 0 

p.,l.U.l.IS. of 

uusuulne rental 

1
 

t of the Dotent1al 'Valu.. ..~1mated by ~he operatl 

cu.~. 100 par can't, and 150 Per 

oent of the est1!lated machin, :tlme reqU1.raol1ts. 

r80nne1 1 

11y &R imno~'tan'b aa machinerY' ;.elec't1on. lot is est 

t 77 pecpJ..e w1ll be req\11red to .bandle the listed applica

t1ons. Of 'thee." 26 are no't1'I~a«'ed in th1s act1v1ty in the 

• 4.L.WocD will require h1r1ng 51 neW' people. Of 'ane 
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ot 77 people, it 1s anticipated 22 will be loeated 1n 

operat1llg departments as i§'~tilt•• Of the 51 new personnel, 

it i. telt that 28 11111 need to oame .trom outBide the 

Oamn&nv and 23 .hou1d be triD.iterre4trClll withln the 0_ 

w1th re'Dlaoementa 'Dr••UJIIlbivh1re4 loi- 'th_. 

The Stud,. Group '~. oonolu4e4 that Oontinental's neede 

est met by a single laz'Si QmI~1i"ii'rather than by 

118'D&ra'te oOlllPuters in ~tteent cle»8.i'tmen'te and re~1on:8. Th 

lORtesl location tor a oaapllteZ' 1. in Ponca 01t1, s1Jloe the 

t indtcated u.~~i art 1ooate4 there. Controller's, 

,uf'aeturln«. Pipi Line. Produotlon (ourrent1.1 dODe by Pro

,uotlon R.Bearoh),~,~d b ••aroh and DeveloPlllent Oover ';l1e 

oentral oaRPuter ,otlon will 

_.......... teet ot floo RnAQA. It 18 

oD,ven1ent 1 

on ot puncbed 

ex1s·tlng mal 

,000, with an 'addltlonal 

tor oftice .oace tor
 

a total coat ot about
 

conneoted to the main otr1ce
 

11 oost an
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re s a 01 1tems 

&st1mated 31.• • t 

b on cODJItruotl 1 • 
! IUP recammends IBM 7090 

cCII'Duter &JUiually. 
soual co.ta l and 

.,1.008t.,. f 

,aoo.cost 

that Oont1n l'uplUid its 

full potential ot 

t1 dep~.nt8,· the tol

otlv1'ti 

po'tent1a1 use of oomputers 1n Oont1 

Company was d1scu tm4 1 • t 11me, 

cammarQlal OO!lDuters that wow..a at ere ,.llable; 

t • 1n ot 1953, 1t 01 8 vou14 
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cons~ruo OOn1nU'ter 'to our olf1catlons. '1, 

this ma.oh.1ne-Oonao...~ba8 oe88 • 11,a
.. -

b1llt1 of the machine ls .tl11ty 1 

o no more 'than equal the ~oak.tout~ot- costa of opera~1on 

and Dla1n'"awsuua. 

Oonae was pJ.alUle4a8 a 

oomputer so a need was .t.lt t 

lng. eoonomio 8tUd1••~ 'and «eneraI 

An IBK 65' 

• v tsUUU4wti<1 

tor data ~roce8S-

l1catlons. 

r in OCtober 

, 1955. The 650 or 1953 

lns1ia11ed in Haroh, 1 

avera"te - 

650 was 
olntn 

t1- - -

1D.lnial1ed in 195..,. 

__ 

.'1'0.81+'11e torot 

t 300teclm1oal. e,ppUo 

, ,,' •.0..,.. .~~ .. - 10n. 

b1s computer 1s used abOut 40 per cent tor data process~ 

o l>er oent ror ".UUII..'-UA.l.GJljJ.Io,LUa.".UUIU 
- ." - ,. T ~ I'~ ,

d tor 

cons14e~b1e ca1cUlat1~ oa~aoity and in Hay, 1957, 

and 1]1s'talled a Bend1x G-15 oClilputer to bandle exploration 

e work. This oomputer 18 utl1.1zed at)'Droximately 620 
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hours Dar month, wblch 1s veri 01088, ':to maximum usable t1me. 

In additi.on, 

to supl)lement the 0-15. .18 :81;'&t ad :preViously. use 

ot OO%1&e 1. not uti.faotorY. but '1. I"stop-,:te:o" until. 



To. sat1sfy the chargee to tudy Group t thre.8 

Icla8Be~ 

1. 

2. 
3. 

puter uOID.p8.!l1ee• 

_U[JmLlA.nV L::IlL£VHY. '.Hl.IU·8 1s a oonalderabl 

ou.!l.t of' 111.tomatlon pUbllshe,d 1.u trade journals and by O(.llll-

Q the '~~ge o'l ocmu>utora bY' the mill-

t such 

ion 'HaS 2eneral 1n nature. The Group surveyod 2 



1\2 

tion about 
__ A , 

iUr'VeY' is pre

tvu, u.ao"a., 

8 persoDl 

oCDIl1)axL1es. 

are three
 

ion of 'the
 

1. ,h 

a. 
and 

,. entrallzed 

ttortIn eTe 

111
 

tabulat1Dg
 

o o 'l41_~~QIIlPan1e8. th1:8 tunc 

~. rema.1.z:te4 in '1 

118tance8 ther 

a. these 1I1&old • 

Indel)en4ent 

generally 111 the s8con4 -.anl:rD """nns l1eted .l\1'I'IP'1lI 

lhj.oaUy 4ecentral1ot oomp&D1ei 

lp~e I~ exampla. oc 







The first etep 1n d..tl~ 'Q&,fis to be eTaluate 

to select'maohlnejj to be ~Qnai~i~ea~ The fOllowing aspeots 
, 

ot the problem were 81ven oo,Uld~~tlon-bT the S'tUd:v' Grtl1.in I 

1.	 Oel1tra~1Bed computer ~oellter ve. multiple maoh1l1es 
looated in departments. ' 

2. Pos.lbl1.1t1 ot gradual 1norli~B. 1n 0 cinputlng 'oapaolty. 
3. 
4. 
5. Cam'OuterB which merlted detB.'Ued conslderatiou. 



1 t 

H~oMAp8. 

genera'1on ot QomnU' 
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( IV) ch ld 'Drovide 

oQiip&Dt, eh 

rental., 

3. Oon~roller'8 D.p8ftaeD~ j 1~ oamDu'ter 
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