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ALFRED G. BOYD 
Interna l Automation Openl tion. Gem.' j·" 

Direct system exper ience with the wide r," ': . 
bu sinesses represented by GO of Gen(!nd ,I" ~ 
lCiO opcrntillg depul'tmcnts has enabled tn" ., 
pany's Internal Automa tion Operation (lA'): 
develop n genenllized approach to the tlc~dHl' .," 
tegl'u ted busi ness information systems. 

To iHlIstnlte the breadth of experience 0:: wh"'" 
this approach is based, GE's defense ori en ted bUl"'. :M 
nesses have ns one of thei r major pl' o bl (!m~ thn ,, ,
locution of engineers and development l'CSOl' I'c '.!~ to 
the creation of complex electronic. radar, and In i;' 
sile gu idance systems, The consumer pl'od ud ;Jl !~i, 
}lesses find their lurgest problems in t he contl' I and 
distributi on of finished goods inventories Hud the 
reluted problems of making shol',t-l'!lnge fOJ' cc t (~L:-:.· 
of consumer demands, In the heavy uppur;ttu:i and 
prod ucer goods depar t ments, schedu ling t he nmntl~ 
facturing shop ~o reduce manufacturinR' eyc' !e t ime 
and cut down the in-process inventory ill\"c~tn' CJl ' 
poses the largest problems, 

To undcl'tul<c a typical business jnfol'matiun sy,'1~ 
tern design , lAO star ts by organizi ng a comoi'lc(l 
study team. A team consists of foul' 0 1' five l AO :-:'~':~-, 
t erns designers-each with special experience ill one 
of the f Ullct ional a reas of marketing. cllginecl'iltg , 
mnnufuctlll'ing, and finance-and a s imi fal' Hum bel' 
of specinli Hts drawn from t he client dcp.\I'tmcllt' :-I 
orgHn ization. Thus the combi ned team has t~ back
g "Ollfld in depth of nil mnjol' f acets of t he de
pal'tment's business. 

I nvolving' full-time s pecialists from the client de
partment jn s llch comprehensive ~tl1c1ies ins lIrcx 
thu t ut the l:onclusion of the study the departnlt.!Jlt 
hus f ull Imowledgc of the speciul feature:) of t he 
total in tegl"uted system designed by the stud~ .. t ea m, 
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Ip.1) was organized in 1959 as a compo n. nt 
of tho Indust rio l Electronics Div. Its mission, 
to re(iuce paperwork and improve management 
control by further au tomating th. business 
systems of GE's operat ing d.portments. In od· 
dit ion, lAO was to help product departments 
p"11 toge'hor is londs of automation in omee 
and facto ry into integrated bus iness info rma
t ion systems. 

Since :ts inception, lAO has worked with 
5C operating components of GE on 0 set fee 
basis. Becouse of the time required for fUlT 
imple mentotion of programs st",ted, flrol li g· 
ures on benefits ore not available, However, 
conservative as timates p·lace annua l savings 
for typica l deportments in a range fro m 
$150,000 to $1.5 million ne t before toxcs
with the ove rage running at around $700,000. 

Systems Designers in lAO are drown from 
the moior disciplines of marketi ng, eng ineering, 
manufacturi ng, and fi nance. On the overage, I 
these men are 43 years old and have 16 years 
of experience in their fun ctiono l fields. 
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Tt also i ~ cxtl'cmr.ly helpful in gnlllll1g nccciliancc 
of :Ill y maj ol' s:vs tcm changes t he tellm ma)' p l'o· 
PO!'C bCCi\U~C Lhe chung-cs a rc l'ecOl'11mcnciecl by 
j'naLivc" d cpal'lmcnt. pCJ':ownnei rather thu ll jll:.L by 
out1{ic1el's, 

The study \\'ol'k fOl' any business can usually he 
divid ed inio three d istinct phases: in il ia l or ient,,· 
tiOl! a llel inves t igation, conception and dc.~i:rn of 
the moii ificd informat ion sys tem, and cv;.lI u;,tion 
:l1Ic! schedulinR of impl ementa t ion. 

Orientni:ion and invest igation 
What informati on now ,flows thnHl s:rh t he m;\ in 

.!iil'ca m of the business, where docs it origi natc, 
who mu ~t ha\'c acces~ to it, whel'e is i t fil ed , nnc! 
how i~ it l'<':pol'tec1? To ans wer the!:ic nnd ~imi];lr 
CJl1e::;tions the comhined IAO·client study t.C'\li1 
typ ically spends sevel"ttl weeks in r esearch, invest.i-
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gation, amI analysis , As mnny as 100 to 150 intel'
views mi g h l be conducted with key pc{' onnel in the 
V:ll'iOlt l; opel'ati ng components of t h clenn rtm ent 
to get. :m lIndel'standing of prosen procedures, 
}'lulicie::s , anel information needs of th bus ine8~, 

The obj ective in this phase of the study is to 
l!!"t:lh lii-\ h H Hou nd foundati on 0 11 which · to bu ild an 
integrated s)r!oltem for the mnin-Iine informatio n 
flow oj' t he business, \Vhat, cxnctly is meant by 

rma il't -liJ1C! infOl'matioll flow? To define this concept 
clc:lI'I~' to i ts' client departments, TAO hits Iisl·ed 
~LilCl defi ned the major subsys tems that arc involved 
d il'ccLly in operati ng the depal' tment's main bus i
ncs~-fi lli ng customer orders, The "Generic Busi
ness " of a typical department consists of most of 
the follow ing subsystems, 

-

'J'lIr P1'r.-cLwa1'd, su.bsystem. Long-range fore· 
cast ing. Pl'cpul"ation of proposals. sares planning, 
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selling, unci t he accumulation of ma rl(eti ng- inLel
Iigence for bette)' plnnning. 

'l'l! c o1·de1··1Y1·oces .... ing SUb,'l1/S r.{Y11I. Editin~~, pric
ing. o l'del' input, t r ansmission, credit check, open 
QI'de l' fil e ent ry. order acknowledgment Ullci prum
ising, and ed it ing fOI' dcsign if n ecc!-\fUlI 'Y, 

Th r dlJsi!ln a1Hl cio(:u:nwntu.tion ,"'U(i,o.:",o.:tcm, IIl
fOl'mntion ~tol'nge and l'etl'ievIII, preparation of 
pi.\ r ts Bnd material lists. l'eg-enecation of d e;t ; t~1l 
f ro l11 stl'llCtlU'C table~, and reproductio n tc(:h
niqu c~, 

'I'll,.. " '1II.nke" subs'Ystsm, S hol't~I'al1 rre [ol'cca:-;t· 
iJl g. fi n ished goods inventory control, r aw uncI in· 
}) I'oces:; inventol'Y cont.1'ol, opcl'atiull !-l unci qua li ty 
pla ]) 1J ing. schedu ling, dispatching , pm(\m:tion 
fecd:)ack, packing , truffle, sh ipping-. a nd l.>i llil1 ~, 

1 ;" e " buy" subsystem, Soli citinJ.J' anti I'cceiviug 
(lu('I::, t ions, selecting vendol's , placing -) l! l'chll~e 
Ul'd !'! I-:; , maintaining open·ol'dcl' re" (I !' d~.. l'c(:c iv
inS' s tock ing. invoice matching, pa~' r"t!lIt ,mel 
ven',.'tH' rat ing, 

.... ' pe'n;onncl accounti1/.(J G1I.(l ~1II!iJ , ~ (~ ,'C'!c,-
tif) ,1:I:1t bsyste'l11 .. Payroll , labor di ~t:· ' "II . ' 

ployee h istories, 
Tlte fi1lancc Mtb,~ Y·'i tcm., Cost acco'= 'l~ , 1!C · ' · 

end und tnx account ing, product co:;t ,.t':acturi!' J! 
a nd unulysis, ca~h collection anu t;ugLotr.~l' s ta te
m ents, 

TIl e dist1"iu1ttion an(Z ,'w1"uice ~m') ... ysfc m, Dh~ 
tl'il.l:ltion logistics, field service. pl'oduc1 poI'fOl'lT!
~lnCc reporting a nd analysi~ . 

T he managc'ment planning and c1mt l'f}( ·~1t i>'(;1/r· 
te11l, Multiple contract progl'am p!:uJl li ng. r e
source nllocntion, muster schcdu lill A'. butigct- i:l;! 
nn<l cont rol. 

'the m,anagement "epo?'t,~ suu!-'.lI", t('·II I• ~clcdion 
HIHI <l lTangement of information f\' (':"~ :\11 othel' 
sU3systems into for ms useful to top m:' llap'Cmollt 
for contr ol. 

One of the first problems , then, is to establish the 
relut ionship between the management ol'g-an iwtion. 
shown typi cally in F igure 1, Ilnd the ~ lIfJ:'W:-3tcms of 
the gencr ic busi ness, Which ol'~al1ixati ol! comp()~ 
nents are involved in ordel' en t ry Hnd ordel' (iHin :.:'! 
Who has responsibility for shipping' mal b il1iil ~ 7 
F igur e 2 displays th is , relntions hip fol' H'typicHl dc* 
pnl'tment. The pattern will v.!\ry depending on locl\! 
Pl'ttcticc a nd the type of business. In ~ome cons umer 
goods departments. f or example, shi pping and bi ll 
ing may be the responsibility of Murketing' , ·, .... llite 
in a producer goods business, shi pping' mHY be : l~ ~ 
s igned to MUllufac tul'ing and billing m lty . e done 
by F inance, 

Having establi~hed the f tlOctionat l'c~p()l1~ ib ilitics 
for each Ul'en of the bus iness, the next step i:) <l 

major one in integrating the information s:n$tc tll, 
All integrated systcm, in the sense usee! here, is 
onc in which' information once used und recorded 
by one element of t he systcm is H\';lilable 101' rcfcr
ence, rellse, uud updnt ing by nny othcl' nuLhodzccl 
sys tem element, 

In computer-based systems, in tegration is ob~ 
tuincd by establ ishing a cQmmon sct of computer 
master Hlcs which are available fol' pl'oce:-:>Hing da ta 
nt uny point throughout the tota l sy~tem. The study 
t~am's next objective js to denn e in detail s lich n 
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";"anc gcment 
~'}port~ , • . , . , X X X X X X X X X X X 

FIr; . ' •. TiltJ hal/mad,; oj' (m i1!tcQ)'ulccl 111fol'tllfltiQ)1 ~'!I ,'f . 
'tJlII E ... cro IlN~fmtct" iolICtl 'USC of lIWStCI' j ilCN. Ful' c"·I,11Iplc . 
(0 fJI'OCCS :I ",m"c/twJ(j onlcl' ("B'uy" sftlJ.'lllstc'lll). 'V(!11(/Cn' 

/I II/li e fI'I!(l ctchb'CIJS arc !owlcl in tlt e 'tI c?ldor file, '1IIo tcriul 
r( 'Nt:l' ;/Jfiol/ in aw '11UlstO I ' aMlrnnbil1 (uul1Jtfl'lli fife, (fI1l1 
til{' ?'f' (Jtt"il'cd clftt(J iR all; 7)ltwt 'III(( .,'tel' 8cltcdul,' lill) , (1I1d 

(' U 1' 1Jen lJl/l'lJlut.'lc orclc l' ,;s '/'c(:ol'dt'd, Oil 1'(lCf'iJlf ,-,/ mllfll
,.ia / (/ '/1 {Wel)Wllts 1)uy(r,bl(J r('co'l'(i i.~ clltnillis//( 'u, (I1"l Ille 
f ' I'I' / I {'I' sl,blcti!JlJl' aCC()IlIIt i l'J c/I(LI'fI,'d, 

Ret of master flles for the entire depa l' tment's blls i
llC$S operation, In 11 cornpl'ehen~ivc study fut' a 
h~l'ge departmcnt, t his phase of thc wo!.'k may re
quire collecting hundreds of difi'erent forms, docl!
ments . a nd reports used in the busincs:-;, Eac h fO l'm 
must be analyzed f ol' the infonnnt ir)U e lements it 
contains, .(.01' the sbul'ce, 'usc and dcstiJwtion of each 
element, and fo l' t he filcs rcfcl'l'cd to in it:-; PI'OC

essing thrOllgh the Hystern , The volume of each 
f OI'1H t ha t fl ows through the system at boLh peal<: 
and uvc l'age per iods is determined, as well us the 
~izc of t he refel'ence file g invol\'ed ill the Jll'occs:-li ng . 
How mu ny ol'ders pel' week? How many s hi pl1lcl l t~ 
PCI' week? How many Iabol' vOllchel'~ '/ tIow lllallY 
pU l'chtlse ordcrs '{ How muny customers re('ol'd:-:: in 
tile? How mll ny HCtivC pa l'ts drawings in f'Il e '! How 
many operations phmn ing cards active? Answcl'~ to 
these and ma ny other questions mllst he determi11ed 
in th is research phase of t he s tudy. 
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A ~ llH!:H~ :t!l~WC I'S ~ta l' t to develop, the ~ct of 
mas tel' filc~ Ca ll be ou tlined. For the major ml\ i n ~ 
line infor mation flow from customer order to !inai 
!\h ippillg. billing. a nd collection , the nHuitcl' film.; 
should co ntnin £I ll the information elements rcquil'cd 
fo!' 1l0l'n1ul Pl'occtis ing of datn. In gCllcl'a\. each fil e 
will he llsed in !icvcl'ul subsystems of the busincHs, 
as shown in F ig ure 3. 

The :dgni ficant bene fi ts of an intcgrnted system 
~tcm from climinnlion of I'edundant fi ling of: da ta 
in each f unctional a l' ca . With mastcr fi les available 
to t. he compute r there is only one source of datu , 
ncc:umtc !lntl II p-ta-date, for an management rcportH. 
No mOl'C Cl'o!'::H:hccldng. of reports is necc::;sary to 
insu l'e against inoons istencies bct\vCCIl different 
llOUl'(:e file!>; thnt may have been updated Rt dill'c ren1. 
timc:-l, For cX:lmple, the output reports of 'Manufac
lurillg will a lwaYfi ag'l'ce wi th the shipping, uill inlr. 
and finished goods inventol'Y reports of FilHmce, 
s ince t hey ;\ I'C both based on a comrnon opcn-ol'ders 
ma:':liel' file; pl~\I11led operat ion labor will :l l way~ 
I\ ~Tee with lnbo!' cost charged to each such Plu't in 
inventory !oiince both nr e based on one common 
pa ri.s -Itllcl-n1:ttel'ial m:l~ter fllc, 

Thcrc is an impOI'tu ll t implicntion hC1'e fm' t he 
l:n mpntcl' eqUipment, If pnpel' 0 1' I'hnrd-cnpy" 11les 
in the :-;ep;\I'ate j'unctlonal ol'gani7.t\t ions a!'e l:llmi
ilated , the key persoll ll el in the opera t ing cotnJ)O
ne ll ts mll~t have acccss to up-to-datc information 
on a timely bas i!ol, T h is implies that, hand-in-hand 
with des ign of t he computer nlastCl' fdes, thc ~tllcly 
t cnm mu st be shn})ing up a set of compulel' equip
nlent spcc if-i c.ntiolls scaled to meet the ind iYi c1ual de
mands of t he opcl'ati ng peoplc, Thus th<:l'{: it. n o 
clenJ', ~h:ll'p di vision between the illv estig:t~ ion 

ph :t~c oj' t he study and the system concept and de· 
sign phnse which follows, 

System concept <lnd design 

T he in tellectual process of developing the system 
design for an in tegrated business information sy!\
tem, like most inventive work, has no cleudy estab
lished and defined pattern, T here are however cel'
t:lin bas ic objectives which the system des ign study 
team lcccps clearly in v iew dur ing the design phasc, 

1. Tho s118tem 811.0,,/<1. be totallll iJ!lJJ!JJ;Jl.tecl. In 
developing concepts, no techJ1lcally fea si bl e apt'H'oach 
to It specific subsystem problem shou ld be discul'ded 
bccau~e it does n ot seem economically justifiablc 
fl'om t.he standpoint of its own subsystem, It~ 
cnlll1utioll :1Ilc1 j ustification should depenci upon the 
cfrcct on the entirc business system; gai ns in onc 
:.11'C:1 mn,v outweigh losses elsewher e, F or example, 
t he a utomatic on-line feed back of job completio1l s 
in the ti hop might p}'ove of li t tle benefit to the . hop 
for eman 01' dispatchcr, But for production sched
uling, P,lYI'oll, cost accoun ting, and customer service 

'in 'illHnvcring inquiries about orders. it C:1O be ex
tremely valuable, 

2, GM da,la ecwl,v a,n!l hold it, At its first a.ppear
fl llec iri the blls in eHs sys tem, Ci\p t Ul' e a ll 'PoHl'liblc 
dain ill lnnchine language, punched canis, punched 
p<lpel' tapc, or d igital tl'ansmission signals tha t 
cntel' n computer directly, Recan of s llch datn from 
the m:lste r liles for subsequent use is more accurate 
and almost always mOl'e economical than recreating 
the d<lta mnnually, Fol' example, when customcrs ' 
Ol'clCl'~ nre received in the district sales office, con
VC1· t t hem the}'e (afte)' edit ) into di g ital codes by 
tel 1.,Vpewri ter or othel' system thnt t nmsmits them 

1"IC, 1" Siw/Jlilh'(lli"w cliuf/I'(/'m jill' tuph:al (Jl'dl!I'I'(/ilill!/, Mod; ,'1hil'lII('nL (lmluilli11f1 
j lllll;titJlUl Ilhn/ll/4 '1IM'ill/llI 'iljim'lI/(llioli /H'()crN,,'i " !I ... III.'I('~ (11 /(1 ('l l lIl/lIIfl'l' Plcll invo lved, 
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directly into the data processin g ~ystcm at t he com
pan.V's hcnciqunrtcrs. 

S. Facilitate co'm.11t1micati0'11, bet'ween ?/len and 
machines. \Vherc mnnUfl} activities must Lc in te r
spersed among mechanized Olles in the iJlforllmtioll 
system, provide a cornmuuicntion mcdill 'l:l under
standable to people but readable uy t he data proc-
essing equipment. Fa:' example, u job voucher f or 
the shop should contain part llu mi){!J:, opel'ati()IlS, 
and required quantities in pluil1 iall g' I1 Hg'c £0 1' lhe 

n ~ ..,.. IA workman's instruction. It shotlid conta in also. how-
Lr /I Q .,(over, the same data in p\,cputl chcd fo rm. Whell t he 

~-~ work is completed, the mull call u ~ c t he vOllchel' 
~.... card to tl'nnfolmit its pl'cp lIll d w data to the t:O Il'l-
tfr _~ "Jp puter from a feedback devil,r 'his work (\I'cn, rrl": , .JI" r " adding his id entification (; Ot! (~ 'l l H.l t he {jll:1n Lity 

Y produced by simply s ctti n~ a f c'.v dials , 
.J( -- \Vith these fUlidamel1 t ~ ; l:-; in I'nind . tog'cthel' with 

a seasoned Imowlec.lge O ~· ~'v ailabl e tcchlljqu C~, t he 
systems designers P l 'OCf l' :( 1'ill l>:.;y ~tcm b~' f,\ d )x,\ ' :-\

tern, tryi ng, cvaluat ing, ~\nd compl 'omil$i ng unt il 
the best ovcr-nil system is achieved, 
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The informution s:" ::ItCD\S c'f \'al' i ' ) l1 ~; iJ ll ~ i ll '~~ 1'iC~ 
have much in common t.\l 'i l htl J'C HI"· ," '1 ';'; impl);"; ~ 1~ 
difrerences too, A few exu.mpl C'~ I ! r ' l lll2~;t i o ll :-: ht! 
systems des igners must resolve will ;l1usl ra lr.:: i. hi ~, 

o Is unit fo recHsting of Pl'oiJ:1.iJk :-, ~des , itcm.IJ,\' 
itcm, needed for iJl\'entol''y cOllt r "'! I" T he :tn,,,;wc ~ ' 
would be a definite "yes" in un • ,' lal1cc bll s i nc~:-: 
b1.1t probably "no" for the la1'ITt' til :li llU 01' (lcfe;l s/' 
,l'adal' business, 

Go Should engineering design i n ft'rrn~lti()n f or each 
end product be stored in pal'tMbYMpart ddail ill the 
computer Iiles or can parts lis t::; and va ri a ble da t:'. 
for each order be generated from a ,-:et' of f.l Lnrd tlre 
tables coverin \ 1 of roducts? This de· 
pen s upon how var iable the dcg i J: n~ have to be 
from order to order as well as t he frcCjucncy of 
the orders received. 

o Is immediate on·line communicatioll of Cll S
tomer order data necessary? 'Will morc convent ional 
means do t he job at less cost? The cnpalJ ili ties ancl 
costs of data communication faci li ties , t he cos t of 
inventories, and the demands of cllstumcrs mll ~ t 
al l be considered here. , 

• Will fixed-cycle scheduling of work through t he 
factory result in acceptable final delivC:lry'da tes 0 1' 

must a more lldvariced ' scheduling rule be ll scd 'f 
Should this be tested by simlltution on a' computer '! 

o Is it practical to close the supply loop fr om JaCM 
tory to distributor to factory by packil1 ~; vre
punched cards wi th the product so thnt, as t he goods 
al'C sold, the cards can be retllrned to generate 
replenish orders automatically'! 

• What kind of feed back system is needed to get 
information on job progress back to the Iiro(\udioll 
control center in time for is:-:.uing the next f.;c lwd tllc ? 
Daily scheduling is frequently dcsirnblc. With a 
computer tll il3 is ,possible provided that the fccdbl\ck 
system can keep pnce. 

Systems designers need solid technical lOlOWictlgc 
to settle these questions but they also mlls t ue 
diplomatic so people in the clien t dcp,u'tmcnt will 
unders tnnd and accept t hcir proposals fol' c!wllgcx. 

Flow ding" a ms in at least two levels of detail 
must be prepared to convey the dcs lg ncl'S' p lan to 
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cli ent man:ljJemcllt on the onc hand and to c'nm1)utel' 
prognllnmel's on the other, F'igure II iH ,,!1 t :': :': l~ p ! '~ 
of the first, 01' t op level kind. Viewed w ith ,-,:'l d la r 
diagrnms for the rc~t of t he sy~tem. i~ ,.: 01/':;; ~l h ~ ' l l ; l d 

but dclinitc picture t ha t malla~rC l!h)' I'a ll q ~l i ckly 
comprehend, It also s r.::!:,,·es as a n )[ ~i; cmbly d l'awin;r 
l UI' t he moJ'C de tailed di:l gTams. 

T he tOl1Mjcvcl flow diagram,,; 8how t he gencric 
types of data procc~' '' i n ::: equi pmen t uscd 101' t he 
var ious operations bu t th c n~ ix Ilo thing to ind ica te 
huw many dupl icatc LH i,u ipment units will be needed 
to hund le the volume I,) f wo\' k A mini mu m ll um ber 
may be d icta t ed by pfll'a l1el operati on I'equil'cmcll ts 
(ii'll' e:-: a mplc, compu~c! ' I " ,pC ha l J(J I ~ I'~), ,V(!t th iH i)) 
not t hu whole story. T he ~YR temH d e~i .t\' IH~t' !o; h av ~' to 
Hpccify t he si ze a nL1 ('op.tent 011 eath l'ccol 'd heing' 
pl'o(;e8~ed , U[ol \vetl as tht! 11umhcr of recon\:-l of C:1ch 
k ind to be han d led pel' c! :lY, Oll ly thell CUll they calM 
CIlia te t he l:utl u ing t iml,! or a lt erna te equipmcnt COil-

1irrHl'ati (}1l~ and ·Iltinwt <.:l,\' scl lJct the a rr l1 l1 J(cmcn t 
tlld IJf!st moeL:-: ',1 1'1 t)l'cr<l t. ion aJ and cos t {)bj ecth'cs. 

fl o\'! (.'h ~ J'ts .w· · ('quipmcnt Jj ~ts are only CXPl'CI:I 

:-;iou!" 'lr It filia l /:" 1:1: the,v do not sho\\' how to get 
V I\;. ' '" ~, -.: 11 (;X\, ~ 1. ~· lJ .for tht! ~hHl.\' tell m- an irn· 
l'll r t::nt onn- j" imD inmell tuLio ll !)cllodulillg , 

h····, ~.cmcn·~~i:ijon 5ctle d tding and 
-;; !' ~,~cbU <.:n/ah~C1iion 

:::chedu lc of the many tasks to be completed tilll'· 
in n- 'Lhe implemel ltati on of a ll integrated busincRs 
il f Ol'mation system is all esscntinl part of th e sys
tcm dC::;ig'J1 work, Master lilc$! must be set up, codes 
c::; tablishcd, routines programmcd, and the com· 
pu tel' installed. All of' the::;e activities have to be 
::;chcdu led in proper sequence, l'ccognir.ing that ce rM 
taill ones must be completed befol'c others can 
!oitart. lAO has frequClltly uti lized task eve nt net
wOl'ks to define the precedellce relationships of the 
scveral hundred tasks which may be required in 
implementing a major system, Stlch a network 
permits individual time cstima'tes to be made on 
smlt ll finite element~ of wOl'l<, thus p1'ovidiug' a 
better foundation for the scheduler, To oI1HlIyzc 
these task event networl(8, techni{[t1c~ ~l1ch as PERT 

.~P..r9t~~t_~vnl!:!.!l ~,!.~ I.~~ and Re:j.c_w 'l'cch!1,iqllC ) and 
·" _Cr.ilr... (.Ctiti,,aL:t~th i'ilCl.hJI:<D. have been employed, 

\\' ith t he time e::;timatcs and manpower I'cquircd fo}' 
each task nailed down, ,,\ standanl comput et' nlll 
points out which tasks are 011 the cl'iticul path so 
that they can be given special attention. (Small 
nct\vorl(s can be analyzed 'n'lanllally), 'l'hc Hnalysis 
also helps in scheduli ng individual taslu; to avoid 
sudden cha.nges in work load 011 systcms and Pl'OM 

gl'Hmm ing personnel. 
With ~n implementation schedule, the lllO llthMbYM 

month costs of implementation pcnionncl il1ld tllc 
COliversiol1 dutes for the Vlll'iOl1~ $ubsy~tems arc 
established. Cost sav illg's due to systcm impl'ovc
ments are estinwtcd fo r each time pcdu(t ill the 
futul'e us the impro\' ements become cn'ectiv~. 
Addcd costs of operations nrc subtntctcd from these 
savings estimates , consider in g the schc(llllcd date 
for added computer rental Hnd the lil{c, Subt racLing 
the implemcntation and s tnl't up costli in the proper \ 
time periods yields the net savinf!~ before taxtls
alwny~q one of the pl'incipul objectives of t he study. 
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