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T h i s  b o o k l e t  p r o v i d e s  a b i b l i o g r a p h y  w i t h  a b s t r a c t s  of 
r e c e n t  a r t i c l e s ,  t e x t s ,  and F e d e r a l  reports a n d  p o l i c y  and  
g u i d a n c e  documen t s  o n  c o s t  a c c o u n t i n g  a n d  c o s t  c o n t r o l  f o r  
a u t o m a t i c  d a t a  p r u c e s s i n g  (ADP) a c t i v i t i e s  a n d  s y s t e m s .  The 
b i b l i o g r a p h y  was p r e p a r e d  a s  a knowledge base f o r  t h e  GAO’s 
p r o j e c t  a n d  t a s k  g roup  an Management G u i d e l i n e s  f o r  C o s t  
A c c o u n t i n g  a n d  C o s t  C o n t r u l  f o r  ADP A c t i v i t i e s  a n d  Sys tems  
in t h e  Federal  e s t a b l i s h m e n t .  

The a u t h o r s  r e p r e s e n t  a v a r i e t y  o f  v i e w p o i n t s  a n d  back- 
qrounds i n c l u d i n g  p r a c t i t i o n e r s  from governmen t  a n d  i n d u s t r y ,  
e d u c a t o r s  a n d  t h e o r i s t s .  
l i t e r a t u r e  o f f e r e d  g u i d a n c e  and  c o n c e p t s  t h a t  were too- d i f f e -  
rent i n  t e r m i n o l o g y ,  s c o p e ,  and  c o v e r a g e  t o  s a t i s f y  t h e  n e e d s  
cf t h e  F e d e r a l  e s t a b l i s h m e n t  f o r  g u i d a n c e  i n  t h i s  a r e a .  
G e n e r a l  A c c o u n t i n g  O f f i c e  d o e s  n o t  n e c e s s a r i l y  e n d o r s e  t h e  
‘Pa r ious  v i ews  o f  t h e  i n d i v i d u a l  a u t h o r s ,  y e t  i t  i s  b e l i e v e d  
t h a t  e a c h  a r t i c l e  r e p r e s e n t s  a c o n t r i b u t i o n  i n  t h i s  f i e l d .  

T h e  t a s k  g r o u p  c o n c l u d e d  t h a t  t h e  

The 

T h e  r e a d e r  w i l l  f i n d  t h i s  s ample  o f  t h e  l i t e r a t u r e  t o  
be a n  i n t e r e s t i n u  c r o s s  s e c t i o n  o f  c u r r e n t  t h o u g h t  on c o s t  
a c c o u n t i n g ,  c o s t  c o n t r o l ,  and  c o s t  management f o r  ADP a c t i v i -  
t i e s  a n d  s y s t e m s .  E n t r i e s  cn the articles and reports a r e  
a n n o t a t e d ,  and  o r g a n i z e d  by key p o i n t s  and  c o n c l u s i o n s  
r e l a t i v e  t o  i d e n t i f i e d  t o p i c  a r e a s ,  t o  a s s i s t  t h e  r e a d e r  
i n  s e l e c t i n g  m a t e r i a l  o f  i n t e r e s t .  
m a t e r i a l  b u t  i t  i s  n o t  a l w a y s  o r g a n i z e d  i n t o  one  s e c t i o n .  
T h e  t e x t s  a r e  o r g a n i z e d  a l p h a b e t i c a l l y .  
g u i d a n c e  documen t s  a r e  l i s t e d  by i d e n t i f i c a t i o n  number  
by i t s  s o u r c e ,  w i t h  d e s c r i p t i o n s  i f  a v a i l a b l e .  

E a c h  t e x t  c o n t a i n s  some 

T h e  p o l i c y  and  

We hope you w i l l  f i n d  t h i s  b i b l i o g r a p h y  a u s e f u l  g u i d e  
f c r  y o u r  p r o f e s s i o n a l  r e a d i n u .  

D.  L.  S c a n t l e b u r y  
D i r e c t o r  
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PERIOD[CAL ARTICLES WITH AXTRACTS GF KEY FOKITS 

GE:IERAL FAIGCE#E?iT COWTROL OF ADP 

wi th ing ta r ,  F rede r i c  G. 
'rim Generations of c ~ u t e r a r  A -view of the ?iva Stages 
Through which EW S y s t e m  Ham Been Evolvlng.in t h e  P a s t  
N O  mcades and W i l l  Evolve i n  Coming Years. 
fiarvard Bwines r  F a v i e w ,  July-August 1974, pp. 99-108. 

Covquters and bus iness  a p p l i c a t i o n s  h a m  been eMlvLng 
f o r  20 years  and an a n a l y s i s  oL f i v e  i d e n t i f i a b l e  gene ra t ions  
i l l u s t r a t a s  the evo lu t iona ry  trend. The f i r s t  t h r e e  T n e r a -  
t i o n s  take us up to t h e  p re sen t  tima and inc lgde  the  
uhiz' era o f  1953 to 1958. t h e  .Paper Pusher* yea r s  of  1958- 
1966. and .The CrXEaunicatorsm of 1966 to 1974. The key 
c h a r a c t e r i s t i c s  of edCh of t h e s e  generaeions i s  ou t l ined .  

The fou r th  qane ra t ion .  i d e n t i f i e d  a s  the p e r i o d  of 
the  'Information Custodians,. 1974-c.1982. is c h a r a c t e r l r e d  
by data-baae-or iented processing,  t he  rnovRuene of many 
l o g i s t i c a l  functions of the f i rm €ram t h e  f ieLd t o  head- 
q u a r t e r s ,  and the  m a w l e n t  of t a c t i c a l  d e c i s i o n  making 
from headquarters out to t h e  fieLd.  ha f i f t h  qeae ra t ron ,  
'Action Aidsr c.1982-?* w i l l  r s p r s s e n t  a logical extensxon 
of the fourth gene ra t ion  emphasizing t a i l o m d ,  or persondl ,  
i n fo rmauon  and alerting s y s t e m ,  and decisiM M a l y s i S  

S o t  all orqmizaeions evolve through t h e  vatlous 
generat ions a t  the sama smed.  The p r i n c i p a l  €actors i n -  
fluenczng this e v o l u t i o n  in the Eutuxa w i t 1  be t h e  p r o b l e m  
of t r a n s l a t i n g  s u b j e c t i v a  hYmM values  t o  p r e c i s e  conputer  
programs, h m m  communication. s h i f t z n g  co rpora t e  and organ- 
i z a t i o n a l  ob jec t ives .  and cost .  The cast cons ide ra t ions  
r equ i r e  d d e l i b e r a t e .  e v o l u u o n a r y  appmaeh Ght  proceed!, 
wrthin realistic budgst  c o n s t r a i n t s .  

Gee 

syatemr . 

p a o l d ,  Terrance. 

Datamation, NoM&er 1972. pp. 65-71. 
An Execut iM V i e w  Of HIS.. 

In  r e b u t t a l  to an a r t i c l e  by John Dearden (%is Is a 
niraqe,' Harvard Business Raview, January-Pebruay,  
1972. 0.  n e  au thor  a-that t h e  .%IS i s  r ea l .  . .~ . ~~ 

H e  i n i t i a l l y  de€ ines  information.  manaqerial  information.  
information s y s t e m ,  t he  EUS, and accoun t ins  information 
sys t em.  The r e l a t i o n s h i p  between account ing and MIS is  
then emtablished through dn exanplc  of  a f l o u r  z u l l i n q  
e n t e r p r i s e .  taken from t h e  au tho r ' s  own coupany, P i l l s -  
bury. I t  is shown how d a t a  is transformad i n t o  intormation 
for u s e  i n  d e p a r t m e t a l  a c t i o n s  through t h e  i n l e c u o n  of 
the  func t iona l  i n t e l l i g e n c e  of  each departmene. Ult imately,  
a s  t he  information of o t h e r  func t iona l  areas is couhined. 
a level of information flow is reached t h a t  mets the  
necds of gene ra l  manaqenant and thus l u s t i f i e s  t h e  l a b e l  
a€ H I S .  

The account ing funct ion does no t  provlde 3anaqenrnt 
with the type of information t h a t  is necessa ry  €o r  dec i s ion  
d i n g  because it is no t  desiqned t o  d e w l o p  the d a t a  o r  
t o  comaunicate the  information needed by managennt. The 
author  a l s o  no te s  the  d i f f e r e n t  r e s p o n s & i l i u e s  a€ t he  
c o n t r o l l e r  and t h e  f inancza l  o f f i c e r  o f  a f i r m  and estab-  
l i s h e r  the *imperat ive necessi ty .  €or the  manaqement in fo r -  
macion system, the key to  which is an i n t e q r a t e d  d a t a  base. 
He concludes t h a t  i f  ' €unc t iona l  i n fo rmauon  sys+ems cover 
the ope ra t ions  of t he  E i r m  wi th  reasonable  s u f f i c i e n c y ,  
then the re  16 i n f o m a t r o n  i n  t h e  d a t a  bdS0 adequa te - to  
support an execu t ive  managelant informarlon system. 

Neulchel, Robert P. v 
*Unleashing Computer P w e r r  The Key--Iuprowad Mandqenmnt 
Q u a l i t y  .. 
Business Horizons, February 1971. pp. 81-86. 

Ear ly  success  with c l e r i c a l  and ad rmni s t r a t iva  app l i -  
c a t i o n s  have not  been followed with an equa l  degree of  
success  on more advanced syscems. Aqa in t t  t h i s  backqround. 
t h e  au tho r  a t t empt s  t o  exp la in  why w e  ham not  been ab le  
t o  achieva more s i q n i f i c a n t  con t r ibu t ions  from t h e  computer, 
and what m u s t  be done to pu t  t he  computer to work success- 
f u l l y  on solvlnq mmaqerial  problems. 

success: I l l  The f a i l u r e  to think fundaaantal ly  about 
business  problemst ( 2 )  The qoal gap betveen manaqement 
and conQuter peopler I31 A n  improper balance i n  computer 
p r o j e c t s t  and ( 4 )  A Lack of clqorous economics. 

S ix  ac t lons  a re  suqqested t o  i n c r e a s e  the  coaputer  
impact on t h e  bottom l ine .  (1) I d e n t i f y  high pay-out 
app l i ca t ions  t a r g s t i n g  those few a c t ~ v i t i e s  t h a t  a r e  
p a r t i c u l a r l y  c r i t i c a l  to  success. ( 2 )  S e l e c t  a balanced 
.menu. of computer app l i ca t ions  t h a t  i nc ludes  both s h o r t  
and Long t e r n  p r o j e c t s .  t n s  key o rqan iza t iona l  conponents. 
and are wi th in  t h e  user's and ADP's c a p a b i l i t y .  ( 3 )  I n c r e a s e  
invo lvemnt  by key line management to i n su re  o p e r a t i o n a l  
success. ( 4 )  Sub]ect app l i ca t ions  t o  riqorous preeva lua t ron  
covering t echn ica l .  econonuc, and o p e r a u o n a l  f ac to r s .  (51 
Cul t iva t e  tough realism on what can be done and h w  soon. 
(6) Bring the computer and dec i s ion  maker t o g e t h e r  throuqh 
the use of wdelr and o t h e r  advanced dec i s ion  a ids .  

-- 

Pour reasons a r e  given which account f o r  t he  l m r t e d  

P r o t i t  Potent ia l . .  
1968. 38 pp. 

Based on d survey Of 36 large U.S. and European 
companies, t h i s  r epor t  a s ses ses  the  econormc impact 
of cornputers on coapany operat ions.  The f ind inqs  i n d i c a t e  
m a t  many companies have € a i l e d  t o  adapt to new and aanq- 
inq condi t ions and t h a t  savinqrr r e a l i z e d  from e a r l y  admin- 
istrative app l i ca t ions  a r e  no longer  beinq achieved, i n  
s p i t e  o t  s i q n i f i c a n t  i nc reases  in computer ou t l ays .  The 
problem i s  seen to  be a manaqemnt one, t h a t  of zmphasiz- 
i n q  f u t u r e  d i r e c t i o n  r a t h e r  than cu r ren t  e € f e c t i v e n e s s .  

Three tests o t  € e a s i b i l i t y  f o r  computer a p p l i c a t i o n s  
d r e  o u t l i n e d  ( t e c h n i c a l ,  econonuc. 3nd o p e r a t i o n a l )  and 
exanples  a r e  qrven of p r o j e c t s  whicn d i d  n o t  meet these 
tests. .Uandqement's lack of exposure t o  t h e  f e a s i b r l l t y  
problem and the i n a b i l i t y  of  the ADP s t a f f  t o  a s s e s s  t h e  
economics of a proposed app l i ca t i an  are  seen  as two ot  
t he  malor problems. 

The r e a l  oppor tun i t i e s  f o r  conQuters i n  t h e  fu tu re  
will involve o p e r a u o n a l  chanlps f o r  which manaqerent 
i nvo lvemnt  and cooperat ion will be required.  In t h i s  
context ,  t h ree  lessons f o r  management ace given. F i r s t ,  
che ' r u l e  of high expectat ions '  demands t h a t  y n a q e r s  
set high qoals f o r  all pro lec t s .  Second, the r u l e  of 
d r v e r s i f i e d  s t a f€ rnq , '  e8tablLshes t h e  need f o r  var ious 
cypea o f  e x p e r t i s e  beinq assiqned to cornpurer p r o ~ e c t s .  
Final ly .  t h e  ' r u l e  o f  t op  management involvement' covers  
f i v e  th inqs  t h a t  the chief  exacut ibe must do t o  i nau re  
maximum r e s u l t s .  Tnese include dpprOVdi of ob]ec t ives  
and p r i o r i t i e s .  e s c a b l i s h z n t  o f  o rqan iza t iona l  arranqe- 
m n t s .  a sa ignmnt  o f  r e s p o n s i b i l i t i e s ,  s s t a b l i s h i n q  
the requirement f o r  d e t a i l e d  c o w u t e r  system p lans ,  
and f o l l m f i n q  through to see  %?at ? l a m e d  r e s u l t s  are 
achieved. 
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Hennessy, Edward L., Jr. 
.Tap uvel Control of Data Proceaaing: Soma Guidelines.. 
Carnutars and People, February, 1974. pp. 14-15+. 

The corporate r o l e  in  the  c e n t m i  of operating ent i -  
ties and the corporate respons ib i l i ty  to insure t h a t  each 
operat ing u n i t  ham appropriaee syswma t o  masure  t h e w  
sal-s is dincussed. Corporate le-1 control  over divi- 
sional or subardiay data  procmsing organizations is then 
introduced aa a mans of control l ing expenditures and 
coordina+mng derslopuent activities between divisions. 

and the controls  ieposed on new product introductions. Two 
key aspects to be considered i n  the assesanent of OP pro- 
j e c t s  are  the m u k a t r b l l i t y  of the proyect ( ie .  Is there  a 
need and des i re  for  i t ? )  and its measurability ( re .  Can the  
r e s u l t s  be measured in qurnt i ta t i t r r  terms?). The concept 
of re turn on i n v e s t m n t  is recDntrranded as a control  device. 

way of exercis ing d i v i s i o n a l  control  over data  processing 
to assure a f f e c t i v e  systecnr devslopant .  Another approach 
involwa the ident i f ica taon  Of t h a t  portion of the DP budget 
that can be invested i n  s y s t . ~ ~  development, and the  use 
o f  t h a t  f igure to conpare t o  a l c e r n a t i w  ways of spending/ 
invest ing such funds. E x w l e a  of t w u  ampanies  using 
thrr approach arm given. 

An analogy is drawn between the control  of OP projects 

The s teer ing  ConnaLttee approach i s  recomnded as one 

Milano, Jams V. 
'Structuring m a g m m n t  Infomation System.. - oata Uanaqemant, S e p t e d e r  1970. pp. 69-74. 

The author contend. thae the d i s t i n c t i e n  betveen 
advanced AQP system and the  H I S  i s  not  c lear .  and t h a t  
the f i r s t  concern should be  the in tegra t ion  of cercain 
dam structaues. A funct ional  grouping of data  is sug- 
gested-financial mma-mcnt, operational, sa les  manaqem%t 
pemonnel-oriented, and research daea. The establishment 
of rnteqrated f i l e s  within f u n c t i o n d  a r e a  is seen to be 
d prersquis i te  to t h e  rntegrat ion a€ data  across functional 
boundaries. Comnardal software packaqes are  considered as 
da ecaomzcal  approach to  implemsnting f i l e  managsaent sys- 
tenu. 

Sona of the  key problemr i n  the develop-nt of an 
H I S  a m  discwnedr the  control  of codes. the shortage 
of qua l i f ied  personnel, the need f o r  long range planning. 
the par t ic ipa t ion  of individuals  from each funct ional  
area, and the design of in fomat ion  r e t r i e v a l  capabi l i t i es  
t h a t  are matched to the  n e e d s  of each functional area. The 
problem of achievrnq s tandardizat ion of da ta  elements 
and report  content throughout the f i r m  a r e  addressed, and 
the need for  cos t  control  and cost /benefi ts  analysis  is 
emphasized. 

p e r ,  Jer ry  and Kistry,  Percy. 

Cost and Hanaqeuent. Xay-June 1971. pp. 14-22. 

the conputer by l a r g e r  f i r m .  there  is l i t t l e  evidence t o  
show t h a t  smaller f i r m  have benefi ted proportionally. 
Specif ical ly ,  only 5 to 8 percent of Canadian firnu be- 
tween S1 m i l l i o n  and $10 mil l ion u s e  ceaputer f a c i l i t i e s .  
Ten modules which conprase the HIS €or  small business ace 
described and it is s h w n  t h a t  the decision making area 
holds the most promise €or small busine3s. 

by c r i s i s '  and scarce manaqerial resources, hwever ,  combine 
to l i m i t  management's c o m t n m n t  t o  conputer use. In addieion, 
the Lack of f inanc ia l  resources results in  d hiqh level  of 
r:sk Ln the development of conputer appl icat ions.  Some of 
the a l t e r n a u v e  ways i n  which the small Dusiness may obtain 
computer ass is tance are  reviewed. These lnclude the in-house 
computer, computer sen t ice  conpanres. t i m e  sharang, and 
compueer co-operataves . 

The coneributions of the coaputer manufacture- and 
consultants i n  reducing the r i sk  of cunpueerization for 
the small busrnessman are assessed and found t o  be  generally 
lacking. rever theless .  the auehan  contend t h a t  the computer 
is the mans by which the Small businessman can explo i t  h i s  
g rea tes t  s t rengths  and r e c o m n d  t h a t  h e  nm- toward an ,as. 

me Uti l izat ion of Computers by Small Business.' 

Although s igni f icant  benef i t s  have been real ized from 

Two manaqerial problem i n  the small firm, *management 

Baehler. Paul J .  
.EDP: Stimulating Systematre Corporate Planning.. 
Journal of Systems Hanaqcm?nt, SoverelEber. 1969. pp. 26-11. 

planning are  i d e n t i f i e d  m d  it is suggested thaC the 
economic and- orqanrzat ional  changes a t t r rbut&le  t o  EDP 
may stimulate a rev iva i  in corpora- planning acuvicy .  
Total company daca processinq.costs  a re  typacally on the 
increase. in s p r t e  of a darmard t rend Ln hardware cos-. 
This is caused by the addrtion of new appl icat ions and the  
a v a i l a b i l i t y  of new types of hardwaR which s u m l a t e  nev 
uses. In addition. compeeitive pressures Corm rnanaqcmnt 
t o  search out more advanced uses of the computer ( ie .  
management i n f o m a u o n  systems.  modeling, e tc . )  to  remarn 
prof i table .  

In an organizat ional  sense, the  availability of 
central ized information centers  have caused cowora te  
nanagement t o  consider again me possxiai l iues  of central- 
ized p r o f i t  responsrbr l i ty .  In additron, the use of the 
cowuter  t o  sake low-level decis ions,  once relegated t o  
maddle managers. has an impact on the  implernentsuon of 
corporate plans by shortening communication l ines  and 
simplifying the Lmplementation of carparate  plans. 

The computer a l so  helps to  focus rnanaqement's 
a t ten t ion  on the mter re la t ronships  among the various 
funct ional  Eomponents of the  € i r m ,  thereby s u m u l a u n g  
b e t t e r  corporate planninq. 

Some t r a d i t i o n a l  problemr and hrndrancss ta corporate 

, 

- 3 -  



J 

I to plan for manampmsnt information I An approach ; s y s t e m  is discussed with t n e  i n t e n t  o f  c o n t r i b u t i n g  
, sena tovard devalopinq a viable planning strUctUrB 8 

betveen the  ope ra t iona l  con t ro l ,  management c o n t r o l ,  and 
s t r a t e q a c  planning funct ions a r e  noted, p a r u c u l a r l y  i n  

The UIS orqan lza t lon  is b r i e f l y  desc r ibed  and t h e  differencis!, 

---! 

gene ra l  func t iona l  goals and s p a c i f i c  o p e r a t i o n a l  goals. 
(31  ~n aysrssmant of c u r r e n t  s t a t u  should i n c l u h  an 
inventory of resources  (hardware, sof twant ,  and pe r sonne l ) .  ', 
c o s t  breakdowns. and s i q n i f i c a n t  accomplishments f o r  t h e  
past year. ( 4 )  The sttangths and weaknesses Of the OrgM- 
i r a t i o n  should be assessed aga ins t  t h e  p r i n c i p a l  r e sources  
of the computer conplex, i nc lud ing  manaqemant. ( 5 )  A 

V P  T'W,:;;I:;G RllL CGTR9L PROBLEPS 

/ 
&n, W. P.; Bibaud, R. E.; and Hodgkins..G. L. 
Planning f o r  t h e  Puturn Colaputer Cmler. 

Decisions, January 1973. pp. 30-35. 

I 

! / 
i 

I 

The ]ob c u q l e x i t y  and d i f f i c u l t y  of the Top C q u t s r  
xecu t ive ' s  (TCE) bass  can be a t e r i b u t e d  t o  sewral ' 1  Factors: a t r end  toward a h i g h e r  r epor t ing  l e v e l  of EDP. 

5 

where the  TCE's boas has  less crparienrs w i t h  EDP: t h e  
inc reas ing  t e c h n i c a l  cocp lex i ty  o t  EDP: and the inc reased  
s t r a t e g i c  mportanca o f  t h e  computer. several key decision* 
made by the  T C P s  boss a r e  noted,  i nc lud ing  the  e v a l u a t i o n  
of  t he  T a ' s  c a p a b i l i t y  to d i r e c t  EDP opera t ions .  review 
of the  ADP budqet, u t i l i z a t i o n  o€ t h e  computer i n  key 
a reas  of the  b u r m e s s ,  and r ev ieu  o f  t he  r i s k s  asswated 
v i t h  the computer. 

t hese  dec ia ions  are suggested: a statement  of  corporate 

. -*_------ 

Y ..- - _-..-..__ _c_4 
Severa l  tmls which can h e l p  tha  TCE's boss to e v a l u a t e  

. goals, ObJectiVeS, and strategic and t a c t i c a l  plans; a 

- - .  

HeParlan. F. Warren. 
'Problem i n  Planning t h e  I n f o m a t i c n  System.' 
H- e-. March-April. 1971. PP- 75-89. \ .. perfonnanca pian ( a  sanela plan f o r  a Direc to r  of Hanascmcnt 

information 5e rv lces  i s -  inciuded)  I a u d i t  reviews enco& 
Based on a survey of 15 colnpanies using colnputer passing the s t a t u s  of i n t e r n a l  con t ro l ,  resource U t i l i r a L i O n ,  \ , and c o s t f i e n e f i t  ana lys i s ,  i n t e r n a l  pr i 'c ing ~ e k ~ i S m P r  and . d c o q u t e r  usage c o m t t e e .  The b a s l c  reasons vhy the TCZ 

: himself should adopt t hese  technrques a R  discussed. 
discussed. These include t echn ica l  imorovemnts  i n  hardware . .~~ ~~~~ ~ - ~ ~ - ~  
and so f tva re ,  t h e  s c a r c i t y  of  t r a i n e d  manpower. the  s c a r c i t y  
of co rpora t e  r e sources ,  and the  t r e n d  to systems in t eq ra t ion .  \ 
companies which are success fu l  CBIS u s e r s  €rom those which 
a r e  not success fu l  a r e  the  q u a l i t y  and con ten t  of w r i t t e n  
plans. The c c n t e n t s  o f  a sample plan are  s h w n  and its key 
f ea tu res  discussed.  Other f a c t o r s  i r p o r t a n t  t o  t h e  planning 
process are t h e  r e l a t i o n  t o  co rpora t e  planning,  t o  top 
manaqement, and the  s t r u c t u r e  of t he  ~ l a n  i t s e l f .  The need 

The most s i g n i f i c a n t  f a c t o r s  vhich d i f f e r e n t i a t e  t hose  ---- .--/ 

> . E D P  Policy; c o n t r o l  i a  Ob]ec+ive.. 
Admininstrat ive Uanaqemant, J u l y ,  1970. pp. 49-51. . 

f o r  c e n t r a l i z e d  planninq LE s t r e s s e d  i s  a means of  coordi- 
na t ing  che vork of mul t ip l e  d i v i s i o n s  and r e a l i z i n g  t h e  
b e n e f i t s  of c e n t r a l i z e d  computer system. 

of a major aerospace m q a n y ,  and t h e  second, an i n t e r -  
na t iona l  manufacturer of e l e c t r i c a l  equrpment. Their  ex- 
p e r i e n e s  show the  need f o r  a CBIS plan and s t r u c t u r e  t h a t  
is t a i l o r e d  t o  the c o q a n y ' s  s p e c a f i c  needs. F i n a l l y ,  four 
key i s sues  f o r  t he  fu tu re  a re  examrnedr the  comparauve 
beneCits of the top-dwn and b o t t o a u p  dpproaches t o  plan- 
ninq: the l eve l  of  d e t a i l  needed: t h e  t i m e  horizon8 and 
whether a conpany should look f o r  ou t s ide  services. 

W o  case s t u d i e s  are presented,  t he  f i r s t  a d i v i s i o n  

: uanaqeamnt'a r e s p o n s i b i l i t y  for s e t t i n g  ob jec t rvea  and 
,datermrning pol icy in t he  ADP e n v i r o n m n t  Is examined. 
s p e c i f i c  a reas  t o  be comred  In the s e t t i n q  of pollcy 
should include t h e  p r i m  purpose f o r  havinq a c o q u t e r ,  

, s p e c i f i c  manaqement r e q u r e m n t s  such as f a a s i b i l l t y  
s t u d i e s .  equ ipmnt  u t i l i z a t i o n  l e v e l s .  s u p p l i e r  s tandards.  

I and documentation. 
, The need f o r  long-term planning,  manaaeamnt's 
: p a r t i c i p a t i o n  i n  s y s t e m  development. M me o e q a n i z a u o n a l  

placement of the computer a r e  seen as Ua- cnree basic  
' con t ro l  func t ions  which should be exe rc i sed  by mmaqetmnt 

over  computer a c t i v i t i e s .  

i f o r  computer s e rv i ces  and recormands a s t anda rd  c o a t  syatem 
as opposed t o  t r e a u n g  the  c o w u t e r  as an omrhead  i t e m ,  
o r  charqing on M hourly usage bas i s .  

An i n s e t  dea l s  with t h e  ques t ion  of charqinq u s e r s  

- 4 -  



!aery, Jams  C. 
Can We Lavelop Cost-effect iva Information Syatanu?. 

In fo r rmt i c s ,  V o l w  1 ,  Number 6 ,  1972. 

The queat ion of coa t - e f f ec t ive  systems is  examined i n  
the context  of the  valve of i n f o m a t i o n ,  t he  c o a t  of i n fo r -  
mation, and the tradeoff  betweem t h e  tuo. A t h ree  s t e p  
approach is Suggested f o r  eva luh t ing  the valua of information 
and its use i s  i l l u s t r a t e d .  A simple model is used to d e p i c t  
the idea  t h a t  an optimum po in t  e x i s t a  i n  term of information 
value versus  cost. 

r ea l i zed  e i t h e r  through coa t  savings o r  inczeased e f f e c t i v e -  
n e s s .  In  the former cateqory,  s p e c i f i c  approachea inc lude  
improved c w u t e r  ope ra t ions ,  uae o f  mul t ip l e  vendors, 
purchaae and l ease  opt ions,  p rop r i e t a sy  sof tware,  chanqea 
i n  the hardwam configurat ion,  program op t imiza t ion ,  program 
conmrsion.  d a t a  comress ion .  c e n t r a l i z a t i o n .  and s p e c i a l i z e d  
sys tems.  Lncreaaed e f f ec t iveneas  can be achieved through im- 
provement of t he  information content  of d a t a  bases ,  g r e a t e r  
s e l e c t i v i t y  i n  r eporung .  improved t ims l ines s  o f  i n fo rmauon ,  
b e t t a r  r e l i a b i l i t y  and accuracy, and improbed f l e x i b i l i t y  
of t he  information system. 

a reas  of more e f f i c i e n t  r e sourm u t a l i t a t a o n ,  improved s e p  
vice or q u a l i t y ,  and inproved amaqement information. The 
problems o f  eva lua t lnq  t ang ib le  versus  i n t a n g i b l e  b e n e f i t s  
a r e  noted, and some suqqesuons  given f o r  providinq manaqe- 
ment with g r e a t e r  a s s i s t ance  i n  making cos t -bene f i t  )udqmants. 

The achiebement of uare cos t - e f f ec t ive  s y s t e u u  can b e  

The primary b e n e f i t s  of improved information a r e  i n  t h e  

Fried,  Louis. 
.Computer ApplicaUons Jus t i f i ca t i an . .  
Cost and Ilanaqement. July-Auqust. 1971. pp. 35-40. 

o r  funct ion of the organizat ion is the  f i r s t  i d e n t i f i a b l e  
po in t  i n  the  t a sk  of system j u s t i f i c a t i o n .  Subsequent steps 
involve the i d e n t i f i c a t i o n  of t he  underlyinq problem. the  
a l t e r n a t i v e  so lu t ions ,  and the  ana lys i s  o f  those a l t e r n a t i v e s .  
The make-or-buy dec i s ion  is considered and the t y p e  of pre- 
s e n t a t i o n  required by management i n  o r d e r  t o  select the 
b e s t  a l t e r n a t i v e  i s  described. 

A methodology Cor eva lua t ing  t a n g i b l e  b e n e f i t s  i s  pre- 
sented,  including ex-les of f o r m  Cor d e t a i l  and sumraaq 
c o s t s ,  cash flow. and payback ana lys i s .  A b r i e f  d e s c r i p t i o n  
is given o f  the u s e  of each form. The savinqs ilossl o€ each 
a l t e r n a t i v e  is c o q u t e d  f o r  each y e a r  by s u b t r a c t i n g  the  
t o t a l  c o s t  of each a l t e r n a t i v e  from the  c o s t  of t h e  e x i s t i n g  
system. 

In t anq ib le  b e n e f i t s  are also discussed b r i e f l y  i n  t e r n  
of t h e  type of information manaqement needs t o  m a k e  a 
decis ion.  The management processes  involved i n  the s e l e c t i o n  
of computer app l i ca t ions  a re  l ikened t o  those involved in 
product  i n t roduc t ions  o r  changes i n  the  product ion process .  
As such, t he  y u s t i f i c a t i o n  i s  s i m i l a r  to  any o t h e r  c a p i t a l  
inv-asurrnt decision. 

The recoqni t ion of the need f o r  improvement i n  a p rocess  

HollingvOrM, P. o. 
‘Evaluating C o q u t e r  System Projects.. 
Canadian OIa r t e r rd  AeCOuntant, M a y ,  1971. pp. 331-333. 

j e c t s  rigorously a r e  f i r s t  i d e n t i f i e d .  and the need for con- 
t i n u n g  evaLuauon is emphaaized. The eva lua t ion  proccsa 
m n s i s t s  of the i d e n t i f i c a t i o n  of ~ 0 t h  b e n e f i t s  and cos t s .  
Tangible b e n e f i t s  a r e  those t h a t  can be d e f i n i t e l y  
measured, and a r e  p r imar i ly  i n  the c o s t  reduct ion 
category. In t ang ib le  b e n e f i t s  a r e  those  which cannot 
be measured e x p l i c i t l y ,  a l though the author  reconesnds 
t h a t  they be q u a n t i f i e d  i n  sore way. As a last re so r t .  
he  recorrmanda a .backward. approach t h a t  gibes t h e  label 
of b e n e f i t  r equ i r ed  t o  produce the minimum acceptable  rate 
of re turn.  

The most important devalopment costs to be  considerad 
aze a n a l y s t  and progr-r tune. and s o m  h i n t s  a r e  given 
f o r  p repa r ing  accu ra t e  estimate.. Other d e v e l a m n t  costs  
t o  be considered a r e  i n d i r e c t  costs and conputat  test t i m e .  
Operat ing c o s t s  should be sepa ra t ed  i n t o  d a t a  p repa ra t ion  
and conputer  processing c o q o n e n t s ,  and maintenanoa c o a t s  
should be e sumaeed  f o r  the l i f e  of the  system. 

given a q u a n t i t a t i v e  s ta temant  of bene f i t a  and costs, a r e  
payback period. r e t u r n  on inmst tmnt ,  caah f l a r ,  and p r e s e n t  
value. 

Four basLC m u o n s  f o r  eva lua t ing  conputat  systan pro- 

. The recoEmnded approaehea to eva lua t ing  p ro ]es t s .  

Chervany, No- L., and Didwon. Gary W. 
B E f o n o ~ ~  Evaluat ion of Manaqemnt Information Systewa An 
Analy t i ca l  Pramwork.‘ 
Cedaron Sciences,  V o l w  I, 1970. pp. 296-308. 

.SIS d e v a i o m n t  is viewed as a problem i n  d e c i s i m  
making f o r  which few c p a r a t i o n a l  ideaa ex i s t .  Tha prime 
r e s p o n s i b i l i t y  of t h e  U S  s p e c i a l i s t  i a  t o  ayntheaize 
the major i nq red ien ta  of t he  dec i s ion  problem ( c o n t r o l l a b l e  
va r i ab le s ,  c o n s t r a i n t s ,  and uncon t ro l l ab le  va r i ab le s )  
and to proyect  payoff €unct ions.  A €ramwork is proposed 
for the dec i s ion  a c t i v i t i e s  i n  MIS development c o n s i s t i n g  
of a set of a n a l y s i s  and desiqn decis ions.  Analysis CM- 
c e n t r a t e s  on t he  s p e c i f i c a t i o n  o f  the r equ i r e ren t s  t h a t  
the .XIS m u s t  met. le. the s p e c i f i c a t i o n  of t he  scope of 
the s y s t e m ,  the s p e c i f i c a t i o n  o f  information requirements, 
and the  s p e c i f i c a t i o n  of d a t a  requirements. Desiqn deci- 
s ions  f o c u s  on the s t a t e m n t  of processing system require-  
.mnts ,  i n s t a l l a t i o n  requirements ,  and operat ions requirements 

The econormc i z p a c t  of :!IS development dec i s ions  must 
be viewed i n  the context  of t h e  s .1~ i d e n t i f i e d  dec i s ion  
s t ages .  x t m - o r i e n t e d  ana lys i s  of msts and b e n e f i t s  i s  
presented although the  authors  contend t h a t  t h i s  does no t  
a i d  i n  eva lua t ing  the  economic bene f i t  of the  .MS. Ins t ead ,  
they argue t h a t  MIS payof€s  must be mnaidered i n  the franre- 
work of dec i s ion  a c t i v i t i e s .  The la& of mathematical 
r e l a t i o n s h i p s  between c o s t s  and bene f i t s  is noted, 
f u r t h e r  emphasizinq the  r e l i a n c e  on the decieion/payoff  
r e l a t ionsh ipa .  Seve ra l  a r eas  f o r  f u r t h e r  research a r e  
suggested. 



p n r i n r e ,  S. David: Paps, David N.tmand Richard R. Slavin. 
Cost-benefit Aoalysis of C-uter. 

Hospitals, Harch l 6 .  1972. pp. 76-82. 

A study conducted by H t .  Sin= Hospital to evaluate  
the Eeasibi l r ty  of a new corrputer system is described. 
The ana ly t ica l  approach t h a t  vas used consisted of four 
m d e l s ,  a terminal load model. a t e m n a l  user queueing 
m d e l ,  a computer loading model, and a wst model. The 
output of the  termtnal load model consis ts  of a s a n e r  
of three pr intouts  which show tennrnal u t i l i z a t i o n  f o r  
a week's period and the types of t ransact ions causing the 
heaviest  load. me output of the terminal user queueing 
model provrdea d a t a  on h c u  many terrmnals are required 
a t  a given location to  s a t i s f y  an upper l i m i t  on wai t  
ume. Outputs of the cornputer loading model are not 
described. The cost model reports  on a l l  of the ila]or cast 
elements for three levels of system service. 

Certain cos t  o f f s e t s  w e r e  considered r n  t h e  evaluatron, 
including cost of present hardware, systems personnel t o  be 
displaced by the  new system, and reductions i n  c l e r i c a l  per- 
sonnel. The consideration of c a p i t a l  cost as another o f f s e t  
is a l s o  examined. Final ly ,  qeneralizataon of the study ap- 
proach t o  other  hospi ta l s  is discussed. 

Xnuuen. R. Eric. and Nolan. Richard L. 
.Assasaing Canputer Costs and Eenafits.' 
~ournal of Svstenn Hanagermnt. February, 1974. pp. 28-14. 

administrative decision to proceed with a requi remnts  
planning = m u t e r  appl icat ion paid off  s iqn i€ icant ly ,  
i n  s p i t e  of the f a c t  t h a t  it was not cos t  j u s u f i e d  in 
terma of ac tua l  d o l l a r  savings. n o  Lallacirs  of the cap- 
i t a l  investment analysis  approach t o  conputor appl icat ions 
a re  noted: first, t h a t  cos ts  and benef i t s  a= known and 
suscept ible  to  quant i f ica t ion  a t  ehe outset: and second. 
t h a t  quant i ta t ive  measures should be used to s e t  p r i o r i t r e s  
of computer pm]ectrr. 

A multi-dimensional evaluat ion of curputer projects  
is racomrended which t r e a t s  costs separately from beneffts. 
An approach to  es t imat ing c m u  a t  various s tages  of 
development is recomnded which leads t o  d Lim cost  
estimate approximately 25 p e r  cent  of the way throuyh 
the project. Detul'ed timtaDles and key mles tones  a re  
suggested as a l te rna t ive  c m t r o l  mchanisms. The assessment 
of benefi ts  should be divided i n t o  quant i f iab le  and non- 
quant i f iable  qroups, with sen ior  manaqement dealinq prr- 
marily with the l a t t e r .  Benefit areas  to be considered, 
l i s t e d  from the most to  the l e a s t  quantrf iable  include 
equipmsnt displacement, d i r e c t  cos t  displacement. ind i rec t  
cos t  displacement, sa les  Increase. managerial planninq and 
control ,  and organizat ional  impact. 'me authors conclude 
t h a t  a fr-ork which include. c o s t s b e n e f l t  assessment and 
management review of proposed and ongoing systems w r l l  be 
uom e f f e c t i v e  than approaches based s o l e l y  on f u l l  
quantiLtcaLion of costs and benef i t s  such as ROL. 

A case study is i n i t i a l i y  presented t o  shoY tha t  an 

C W ,  Ted L. 
.AlLocatmq the Corporate Infonnauon Proceasing &?source.. 
Journal of System Hanagement, August, 1974. pp. 18-22. 

It is arqued t h a t  the m o s t  typical  masures  of the 
data  processing organizat ion 's  effecciveness  'are inappro- 
priate and not spec i f ica l ly  re la ted  to the poten t ia l  contr i -  
bution to  corporate ob]ectivss. Tu0 views of the  information 
processing s t ruc ture  dm discussed: an organrzat ional  vlew 
and a process view. The organizat ional  n e w  encouraqer the 
u9e of cost-center control  techniques. whale C¶e process 
'qew is more d i r e c t l y  re la ted t o  the q w s t i o n  of prolec t  
acceptance. 

An approach t o  pro jec t  apprrwal IS suqqested t h a t  
enables management to  evaluate  the rmpact of a proposed 
prolect  on corporate resources and f i n a n c i a l  position. 
Estimates of both cos ts  and benef i t s  a r e  needed, b u t  t h i s  
a r t i c l e  s t r e s s e s  the benef i t s  area. A franework f o r  analysis  
of benefi ts  recoqnizes both masurab-le and non-measurable 
benefits. nsasurable benefi ts  f a l l  into t w o  categories: 
d i r e c t  cast replacement and ind i rec t  c o s t  and revenue 
changes. An example is given to i l l u s t r a t e  c,¶e approach. 
The tnrrd category covers benef i t s  i n  Ley-lasult areas and 
a list of such areas with exaatples ,If the:r q u a l i t a t i v e  
characterast ics  is given. Thir analysis  allaus the  f i r m  
t o  evaluate proposed prolects  on the  basin a€ t h e i r  e f f e c t  
on those areas  ident i f ied  as c r i t i c a l  to  Me Errm. 

The framevork sugqcsted has the advautaga a €  Eocusing 
on the c r i t i c a l  problems of the f i r m .  what r s  gamed from 
the system ra ther  than its cost ,  and tha needs of the  user. 

-- 
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! 
COST ESTIMTIOt4 FOR ADP SYSTEM DEVELOPMEllT PROJECTS 

E s t S S .  N e i l .  
*ste&by-sGp coa t ing  of I n f o m a t i o n  ~ y s t e m . .  

August, 1969. pp. 31-35: 

This  -part a r t i c l e  p r e s e n t s  a gene ra l  examination 
of  t h e  steps involrrsd i n  e s t ima t ing  COS= on computer system 
p r o j e c t s ,  p r rmar i ly  f o r  t he  c o s t  ana lys t  who may no t  oe 
expert i n  che computer f i e ld .  P a r t  1 focuses on t he  purpose of 
the estimate, d e s c r i b i n g  the  system, and planning the  costang 
a € f o r t .  The purpose of t h e  e s t ima te  may be considered a s  
either a p lann ing  type based on f .value flow. concept, or 
a budqetlnq type r ep resen t ing  a cash €low.  concept. X d j O r  
cons ide ra t ions  in t h e  p repa ra t ion  of the e s u m a t e  include the 
scop of a c t i v i t i e s  t o  ba msted .  the consis tency of t h e  
m t h o d a  used, and t h e  s o p h i s t i c a t i o n  of t h e  technique. 

Descr ibing t h e  system involves  understanding system 
development aa an a c t i v i t y .  d e f i n i t i o n  of requirements, and 
t h e  S p e c i f i c  func t ions  of system ana lys i s .  c o s t  ana lys i s  o f  
a l t e r n a t i m  des igns ,  pmqraneung and implewntat ion.  In 
planning the c o s t i n g  e f f o r t ,  t h e  a n a l y s t  is advised t o  
apply h i s  tima i n  p ropor t ion  t o  t h e  r e l a U v e  maqnicude of 
c o s t  elemants. t h e i r  p o t e n t i a l  v a r i a t i o n ,  and the  payoff 
in  r e sea rch  e f f o r t .  The l e v e l  of aqgmgacion a t  vtlich ea& 
mdjor type of  cost i o  to be e s u m a t e d  i s  a l s o  discussed. 

u o n  o f  the c o s t  estimate, p re sen ta t ion  o f  t h e  estamate,  and 
use of t h e  estrmate f o r  dec i s ion  making. The s c x c i t y  and 
q u a l i t y  of  d a t a  are seen as t w o  of  t h e  malor problems i n  
th- c o l l e c t i a n  prooess  and t h e  u s e  of mu l t ip l e  i npu t s .  
analogies .  and s u b ] e c u v e  i n p u t s  a r e  suggested a s  =tho& 
f o r  improvanq d a t a  anputs. The u s e  of C o s t  Esumat ing  
Ra lauonrh ipa  (CER'sI is discuased a t  length. DBravaUon 
of t he  cast estimate i t s e l f  is presented as a w l d i n g  o f  
heteroqeneoua d a t a  i n p u t s  i n t o  an i n t e g r a t e d  s i n g l e  e r u m a t e .  
The u s e  of  s ing le -da ta  inpu t s  and mult iple-data  i n p u t s  a r e  
d a s c w s e d  and t h e  use of ue igh t inq  techniques when dea l ing  
v i t h  nu l t ip l e -da ta  anputs  is i l l u a t r a t e d .  me problem of  
unce r t a in ty  and its expression is a l s o  introduced. 

Presentataon of t he  e s t u n a t e  m u s t  involve a s ta tement  
o f  unce r t a in ty ,  the gene ra l  ground r u l e s .  and Standardizing 
c a c e p t s  ua o r d e r  to a m i d  mrsundecstanding. F ina l ly .  the 
eatamate as a mandqemnt dec i s ion  makinq t o o l ,  and the  r o l e  

? a r t  2 examrnes the  c o l l e c u o n  of  c o s t  d a t a ,  the deriva- 

of the cost a n a l v s t  i n  t h i s  rnnf**f i a  mn-.rla-rl 

Gayle, John 8. 
.Xul t iple  Rsgreseion Techniques for Est imat inq Canputer 
erogr-nq C o s t s . .  
J ou rna l  of  S y s t e m  nanaqemnt.  FebruaFp, 1971. pp. 13-16. 

A s tudy  is r epor t ed  i n  which mul t ip l e  l i n e a r  reqression 
equat ionn w e r e  f i t  t o  var ious combinations of  independent 
and dependent v a r i a b l e s  in orde r  to develop equat ions €or 
p r e d i c t i n g  programmrnq cos t s .  Data w a s  c o l l e c t e d  by means 
of q u e s t i o n n a i r e  f o r  IBM System 360/40 s y s t e m  and €or  
proqrams w r i t t e n  in  COBOL. Methods used to  insu re  r e l i a b l e  
d a t a  a re  dincussed. Ihe dependent v a r i a b l e s  t o  be p red ic t ed  
w e r e  man-months, ca l enda r  months, and computer hours. The 
three most f requen t ly  s e l e c t e d  p red ic to rn  w e r e  the  log o f  
the d i s t a n c e  between proqr-r and computer, ou tpu t  formats, 
and proqr-r experience.  I t  is concluded t h a t  the technique 
i s  h g h l y  s e n a i t i v a  t o  the  independent v a r i a b l e s  s e l e c t e d  
and the ranqe and d l s t r i b u t i o n  a€ t he  d a t a ,  although i t  is 
f e l t  t o  be a valuable  p r e d i c t i n g  tool €or e x r s u n q  E a c i l i t i e s .  

Fr ied,  Louis. 
'Estimating t h e  Cost of Systum Implezmntation.. 
Data Processin Magazine, Harch, 1969. pp. 32-358 April. m.xn=l+. 

Line  mmaqers often require estimates of EDP prOjaCtS 
a t  dn e a r l y  s t a q e  i n  o r d e r  to make g o h o  go decis ions.  
Such e s t ima tes  r e q u i r e  t h e  d e f i n l t i o n  of  t he  bas i c  elements 
conpr i s ing  systems a n a l y s i s  and proqrammrng, and these a r e  
defined. The primary problems i n  e s t ima t inq  system 
a n a l y s i s  a r e  i n  t he  a r e a s  o f  problem d e f i n i t i o n ,  systems 
survey, and s y n t h e s i s  ( t h e  systems s p e c i f i c a t i o n  phase) 
which e s t a b l i s h  the  p a r a w t e r s .  s p e c i f i c a t i o n s ,  and Scope 
of the  app l i ca t ion .  The au tho r  s t a t e s  that t h i s  port ion 
of t h e  s y s t e m  a n a l y s i s  func t ion  'cannot be est imated 
with any degree of accuracy.. The remaining elements o€ 
t he  systems €unct ion comprise t w o  phases ,  systems de f in i -  
t i o n  and s y s t e m  implementation. which can be est imated 
WL t h  reasonab le accuracy. 

P a r t  2 of the  a r t i c l e  focuses on e s t u n a t i o n  of :he 
pr?qrarmanq funct ion,  which is considered to be qui-  
f eas ib l e .  Est imates  a r e  qene ra l ly  based on p a s t  experrence 
and s u b j e c t  to t h e  major v a r i a b l e s ,  hardware, software, 
personnel. and program conplexi ty .  Tm need f o r  hiSCOri- 
cdl d a t a  on which t o  base programming e s t i m a t e s  i s  empha- 
s i z e d  and s e v e r a l  s p e c i f i c  techniques f o r  e s t ima t ing  are 
described. 

(1) E s t a b l i s h  system s p e c i f i c a u o n s  indepondent a€ t he  
system d e f i n i u o n  phase Snd p r i o r  to any p r o l e c t  e s u -  
mate: (21 Prepare an e s u m a t e  of t he  systems vork when 
the System S p e c i € i c a t i o n  has  been completed. L n  wriclnq: 
( 3 1  E s t m a t c  p r o q r m n q  cosu up= conp ie t ion  of pmqram 
s p e c i f i c a t i o n s .  

A t h r e e  s t e p  procedure €or e s u m a u n g  i s  recommanded: 

U o l v u r t o n .  Ray W. 
'The Coat  of  Developing Larqa-Scale 
IEEE Transact ions 0" CaupuCers. June, 1974. pp. 615-636. 

software mst  e s t m a u n g  techniques a r e  presented. 
I n i t i a l l y ,  so- of t h e  c h a r a c t e r i s t i c s  of software 
developrent  vh ich  c o n t r i b u t e  to t h e  problem of e s c i -  
mating c o s t s  a r e  reviewed. The so f tware  development 
cycle i s  def ined  i n  terms of seven s teps  each ending 
in a d i s c r e t e  even t  o r  document. Sone t r a d i t i o n a l  
mthods of c o s t  e s u m a t i n q  are reviewed (top-down, 
s i m i l a r i t i e s  and d i f f e r e n c e s ,  r a t i o ,  s t anda rds ,  b o t t o w  
up) and a systems approach t o  sof tware c o s t  e s u m a t i o n  
developed a t  TFH is desc r ibed  in dccail. A software 
:ost e s t ima t ion  algorithm is then introduced and i ts  
u s e  and ou tpu t s  descr ibed.  The n a j o r  advantayes of 
the c o s t  e s t ima t ion  approach a r e  summarized. 

and b r i e f  d e f i n i t i o n s  of a c t i v i t i e s  t h a t  have been 
i d e n t i f i e d  f o r  such a d a t a  base are qiven. Sane ac tua l  
d a t a  i s  presen ted  and t h e  conclusion ~5 drawn t h a t  
there ace no simple un ive r sa l  rules f o r  m s u n q  s o f t -  
ware accurately.  Seve ra l  comments a re  mdde on the  most 
cos t - e f f ec t ive  a l l o c a t i o n  of r e sources  t o  the  var ious 
phases of development a v e r  t h e  e n t i n  pe r iod  of a 
software p ro jec t .  

Answers t o  s e v e r a l  k e y  quesciuns are attempted 
in the  summary: (11 What is the  t y p i c a l  code production 
r a t e  pe r  proqr-r ?lan-month? ( 2 1  Hrw does code pro- 
duct ion r a t e  vary v i t h  pr@Alem compl.:*ity? I 3 1  Y w  
does t h i s  r a t e  vary as a €unct ion of c m p u t e r  avai la-  

pieces  of information r equ i r ed  t o  make a r e a l i s t i c  
p red ic t ion  of s o f t v a r e  development c o s t ?  ( 5 )  H w  does 
code product ion r a t e  vary a s  a €unct ion o f  programer 
q u a l i t y ?  Q u a l i t y  r e q u r e m e n t s  on the € i n d l  product?  
I61 H w  d o e s  c o s t  vary w i t h  c o m i e t e n e s s  oE problem 
formulat ion? and ( 7 1  & a t  is t he  r o l e  o €  'desiqn-tu- 
c o s t -  In t he  deve iopmnt  of l a rge - sca l e  soEtware? 

- 
The e s s e n t i a l  r e s u l t s  of  e L f o r t s  a t  TW to improve 

The need for a so f tware  cost d a t a  baoe 1s discussed 

b i l i t y ?  A c c e s s i b i l i t y ?  Confiqurat ion? ( 4 1  Xhdt dCC Che 
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Brooks. Freirerick P., Jr: 
'The wirhical xm-mnth. 
Datamation, &enbar. 1974. pp. 44-52. 

computer p r o j e c t s  are addressed. The inhe ren t  optimism 
of proqrarmners l eads  t o  estimates t h a t  am gene ra l ly  
too law. and t h e  t y p i c a l  r eac t ion  of  managawnt t o  
sol- a schedule  problem by adding more men is challenged. 
Training and a d d i t i o n a l  conmunications t end  t o  reduce 
the e f f e c t i v e n e s s  of t h e  team when a d d i t i o n a l  manpower 
is added, thus lengthening t h e  s d e d u l e .  F a i l u r e  t o  
a l l o c a t e  s u f f i c i e n t  -me t o  system testing i s  another 
cause of  poor schedules. 

s t r i k i n g  d i f f e r e n c e s  i n  p roduc t iv i ty  r e l a t e d  t o  the 
complexity and d i f f i c u l t y  o f  t h e  task. The i d e a  A S  a l s o  
pu t  f o r t h  t h a t  the q r e a t e s t  problems s t e m  from an 
accumulation of s m a l l  schedule  s l i ppages  r a t h e r  than 
malor calamties. M e  PERT c h a r t  is reconmendad a¶ a 
mans of e s t a b l i s h i n g  conc re t e  milestones aga ina t  ukich 
management can e v a l u a t a  p r o j e c t  progress .  Soma t y p i c a l  
human p r o b l e m  r e l a u n g  to t h e  reporung of schedule 
s l i ppage  are examined and som s t e l  that can be taken 
by manaqemnt to  over- inadequate  r epor t ing  a r e  
suggested. The PERT c h a r t  is seen as the  veh ic l e  for 
schedule review., s e r v m g  e s s e r r t i a l l y  aa an agenda 
for a status revlrw m e t i n g .  

Some €undamnta l  p rob lem i n  t h e  schedul ing of  

oa t a  is reviewed from s e v e r a l  sou rces  to show the  

Cooke. LdWrenCe H., Jr. 
.Programing T ine  Va. lunninq Time.: 
datamatxon. Gecembc:, 1974.  pp. 56-58. 

'two examples are given CQ show t h e  t rade-a€€ between 
tne development t i m e  of  a program and its execut ion e€Ei- 
ciency. In  one case. a fou rmon th  s l ippaqe  i n  t h e  dcvelop- 
ment of a program cost a company 5 4  million. In  t h e  second 
case,  a rcsl t i m e  system w a s  so dependent on t he  program's 
a b i l i t y  t o  handle  € i v e  llessages a second t h a t  any hardware 
downtime could result in a backlog t h a t  could no t  be re- 
covered. 

In o rde r  to i nves txga te  t h i s  t rade-off ,  an e x p e r i m n t  
was conducted to e v a l u a t e  a p rograming  problem using d i f -  
f e r e n t  nigher- level  languages and d i f f e r e n t  computers. Tne 
problem w a s  to  compute Treasury d i l l  y i e l d s ,  given the p r i c e  
a t  which the b i l l s  w e r e  aucuoned.  'The lanquaqes chosen in- 
cluded FORTRILJ, RPL, ALGOL. and a Procedure Oriented ian- 
judge IPOLI. T.ie languages were divided i n t o  two groups. 
i n t e r p r e t i v e  (;9L and a P3L) and compiler languages (FOR- 
THAN and U C O L I .  

In qene ra l  it w a s  shown t h a t  execut ion t i m e  was rouqh- 
l y  t he  inve r se  o f  development time. S p e c i f i c a l l y ,  s eve ra l  
conclusions w e r e  dravn: i n t e r p r e t i v e  languages o € € e r  Easter 
development than  c o n q i l e r  languages; compiler lanyuaqes pro- 
duce mre e e f i c i e n t  code and should ue favorcd i f  the pro- 
gram i s  to run €rcqurn t ly :  m t h  development and n f f i c i ency  
can be u p r o v e d  uy t h e  u s e  of  s x p e r t  p r o g r a m e r s  on the  
c r i t i c a l  areas of a systemr and a t w e p a s s  approacn ( e a r l y  
uevelopment of an i n t e r p r e t i v e  prototype followed by a 
compiled system l a t e r 1  nay y r e l d  the best long-term r r s u l t s .  

foehm, Barry W.: R o b s r t  K. 14cClem: and 0. 8. Urfrig. 
Soue Experience w i t h  Automated Atda to the maiqn o f  

Large-scale Reliable Software.. 
IEEE Transact ions on Software Engineeranq, March, 1975. 
p?. 1%-133. 

sources of error i n  t h e  design phase of l a r q e  sof tware 
pro]ects  a r e  summarized. I n i t i a l l y .  t h e  m a t  s i g n i f i c a n t  
d i f f e r e n c e s  i n  s o f t v a r e  e r r o r  i nc idence  between l a rge  
and small p r o j e c t s  are Lden t i f i ed ,  t he  mst s t r i k i n g  
d i f f e r e n c e  being t h e  nwnber of  design e r r o r s  o v e r  coding 
e r r o r s  in l a rqe  p r o j e c t s .  A taxonomy o f  sof tware e r r o r  
causes is presen ted  and analyzed to show a l t e r n a t i s e  
methods o€ prevent ing,  d e t e c t i n g ,  and e l imrna t rnq  the  
e r r o r s .  

cos t - e f f ec t iveness  o f  an automated aid to d e t e c t  in- 
cons i s t enc res  between assertions -out the na tu re  OE 
i npu t s  and ou tpu t s  of  t h e  va r ious  elements  of  a so f t -  
ware design. A prototype version of such dn aid,  c a l l e d  
the Cesiqn Assert ion Consistency Checker (DACC) , w a s  
devaloped and u t i l i z e d  on a l a r g e  scale software project 
u i t h  186 design elements  and a s s e r t i o n s  about  t h e  
nature  of  5 1 4  i n p u U  and 153 outputs .  Results a re  re- 
ported i n  te- of t h e  number o f  uusmatches iden t i f i ed .  
The hypother ia  i a  c o n f i r m d  about the usefulneas  of t he  
a i d ,  both i n  terms of use fu l  f e a t u r e s  and law cost. 
S o w  addr t iona l  f ea ru rea  are proposed to make LQ €or 
soue of t h e  d e f i c i e n c i e s  iden ta f i ed .  

- 
Som recent expe r i encas  in analyzinq and e l i m i n a t i n g  

a hypothesis  AS fo rnsd  regarding t h e  p o t e n t i a l  
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P a p l r n ,  Joseph e. 

Journa l  of  S y s t e m  Manaqement, J u l y ,  1969. pp. 20-26. 

A seven-step approach t o  a computer f e a s i b i l i t y  s tudy 
is presented. P r i o r  t o  t h e  s tudy ,  an i n i t i a l  j u s U € i -  
c a t i o n  is rec-nded t o  deternune the  d a t a  processing 
requirement and the economrcs of e s t a b l i s h i n g  a d a t a  
processing f a c i l i t y .  The seven s t e p s  of the procedure 
include: (1) Prepa rauon  of t he  s tudy plan s t a u n g  ob- 
~ e c t i v e s ,  a t i n e  schedule, and a c o s t  budget; ( 2 )  Analy- 
sis of t h e  e x i s t i n g  system t o  determine the c o s t  of 
ope ra t ions  t h a t  will be impacted by the p r o p s e d  system; 
( 3 )  Developmnt of the p r o p s e d  system, a t  Least i n  
gene ra l  terms; ( 4 1  Se lec t ion  OC equipment and c o s t  
de t e rmmat ion  covering such f a c t o r s  and r ecu r ren t  
monthly expense, proceasing ti.* and reserve capac i ty ,  
O V B r t i m e  p o l i c i e s  and d e f i n i t a o n  of use t i m e ,  ease of 
expanding capac i ty ,  and a v a i l a b i l i t y  of s p e c i a l  Lea- 
t u re s ;  ( 5 )  Lns ta l l a t ion  cost documentation covering 
t r a i n i n g  and educat ion,  s y s t e m  design and proqranainq, 
site p rega ra t ion ,  program t e s t i n g  and p a r a l l e l  ope ra t rons ,  
da t a  conversion, and one tire costs; 16) Evaluatron 
of s tudy r e s u l t s  using a Zive-year pro3eceion eo compare 
the pro jec t ed  savrngs o€ t h e  proposed system ove r  the 
present  system; ( 7 )  Prepa ra t ion  o f  f i n a l  recomnandauons 
t o  management. 

decis ion.  The major advantaqes of each approach a r e  c i t e d  
and some s p e c i f i c  q u e s u o n s  a r e  given € o r  cons ide rauon .  
Sample forms a r e  shown for a five-year eva lua t ion  of 
ptOQDsed system savings and a rent  versus purchase ana lys i s .  

X F e a s i b i l r t y  Study Guide.' 

Spec ia l  a t t e n t i o n  i s  qrven t o  t h e  r e n t / p u r n a s e / l e a r e  

'The System PrOpOSal.* 
Data Processin Manual. Auerlaach Pub l i she r s ,  Inc., 1973. 
s e c t i d ,  pp. 7 - 7 .  
- 

The r e p o r t  sugges t s  t h a t  a system proposal  be pre- 
pared and approved be fo re  any conmutm%t is made to 
ded ica t e  manpower t o  a system design. The proposal  
should d e a l  v i t h  such a m a s  as how to a r r i v e  a t  a 
b a s i s  for sound c o s t  and manpower e s t ima tes ,  how t o  
develop a system which is acceptable  t o  the  u s e r ,  and 
ha ,  to cancel  p r o p c t s  t h a t  a r e  n o t  econorucal ly  Eeasr- 
ble. Suggested con ten t s  of t he  p roposa l  include a 
b r i e €  system d e f i n i t i o n ,  the d e s i r e d  ou tpu t s ,  t h e  marn 
design concepts ,  development and c o s t  e s u m a t e s ,  opera- 
t i o n a l  phase-in, o p e r a u o n  o €  t h e  system, the need 
€or the system. speciEic b e n e f i t s ,  t h e  ma>or s t e p s  
t o  be perfonned. a proposed schedule  and a recormended 
course oE act ion.  

machine t ime .  Manpower cos- should be broken darn i n t o  
f i v e  elements: a n a l y s i s  of p re sen t  operat ion,  prepara- 
t ron  of design s p e c r f i c a t i o n s ,  prograntrmng, p repa ra t ion  
of the  € i n d l  system documnta t lon ,  and system phase-in. 
Machine tire es t ima tes  apply to  t h e  programninq phase 
and to  system phase-in. 

Cost e s t ima tes  should be made f a r  both manpower urd 

cried, Loulr. 

Computer Decisions. August, 1971. pp. 22-26. 

The general  procedure t o  be followed € o r  t n e  cost and 
payback ana lys i s  of a computer p r o j e c t  is explained. ruing 
a pe r sona l  trust account ing system a ah exanple. The 
i d e n t i f i c a t i o n  of alternatives is Z i r s t  s t u d i e d  and t h e  
methods used t o  develop cost estimates a r e  out l ined.  
Costs considered i n  t h e  a n a l y s i s  rncluded t h e  amorti- 
za t ion  of implementation and conversion cos- ove r  t h e  
l i f e  of t he  sys2em. ope ra t ing  costs. c l e r i c a l  c o s t s .  
and o t h e r  one time coats .  Forrns are shown which w e r e  
used i n  the  development of c o s t  esumates~. 

o r  buy. dec i s ion .  is desc r ibed ,  i nc lud ing  visa*> to o t h e r  
i n s t a l l a t i o n s  as a means of c o l l e c t i n g  d a t a  on o t h e r  
users' experiences. The corqarison OC e s u m s t e d  c o s t s  
of the proposed a l t e r n a t i v e s  and t h e  a c t u a l  c o s t  of  t he  
p re sen t  system a re  then considered. Work s h e e t s  and c o s t  
summaries used i n  t he  a n a l y s i s  a r e  desc r ibed  and illus- 
t r a t ed .  These included sepa ra t e  work s h e e t s  Lor imple- 
mentation and ope ra t ing  costs a s  w e l l  as SumAries oy 
year .  Annual worksheets -re conso l ida t ed  i n t o  a f i v e  
year ope ra t ing  cost c h a r t  f o r  p re sen ta t ion  ta mmaqemsnt. 
A cash-flov and payback a n a l y s i s  w a s  a l s o  prepared. and 
rn tanqrb le  b e n e f i t s  considered. 

H w  to Analyze Canputer P r o j e c t  Costs.. 
, 

The eva lua t ion  of a l t e r n a t i v e s .  i nc lud ing  t h e  .make 
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3UYlIiG ADP GOODS A M I  SERVICES 

Snyders, Jan. 
Sof tva re r  The Haka o r  Buy IMCision.' 

I n f o s y s t w .  Apr i l ,  1973. pp. 38-40+. 

reasonably goad estimam of the  coat of  developing a 
program in-house befora  consider inq t h e  purchase o€ 
a package. The major i tems of i n t e r e s t  i n  e v a l u a u n g  
a c o m r c z a l  package are then revieved. These include: 
o o s t ,  both d i r e c t  and i n d i r e c t ?  a v a i l a b i l z t y  and opera- 
t i o n a l  n i s to ry :  system conf igu ra t ion  and its impact 
M throughput; documantation scpp l i ed  by the  vendor? 
support ,  i n  terms of t r a n i n q ,  i n s t a l l a u o n ,  etc.: 
m d u l a r i t y  and t h e  ability of t he  package t o  handle 
chanqes in volurm and app l i ca t ion  g r w t h .  The value 
of con tac t s  with o t h e r  users ,  demonstrauons.  and 
trial per iods  are s t r e s sed .  

The malor cons ide ra t ions  f o r  the u s e r  i n  c o n t r d c t  
nego t i a t ions  a r e  considered. The lease ve r sus  purchase 
dec i s ion ,  d i scoun t s ,  p rop r i e t a ry  r i g h t s ,  and r e l i a -  
b i l i t y  a r e  diecruaed. Cautions mgard ing  d e l i v e r y  and 
i n s t a l l a t i o n  are expressed and a c h e s k l i s t  is cecaamknded. 
A number of s p e c i f i c  documantataton i tems a r e  l i s t e d  
and some mdrninqs r a i s e d  about  on - s i t e  a s s i s t ance .  
w d i f i c a u o n s  to the  padraqe, and pricing.  

I t  is i n i t i a l l y  recormandad t h a t  t he  user h a w  a 

, 
Pried,  LoIL~s. 
'Shopping f o r  Ccnmarcial Softwaree.- - Da*.a P r a e s s i n g  Masarine, AuqWt, 1970. pp. 37-39. 

a r e  t h e i r  low twu T a r e d  t o  t h e  c o s t  of in-house 
development. t h e i r  usefulness  i n  f r e e i n g  up ana lys t s  
and programmrs f o r  dsvelopment of s y s t e m  unique t o  
the busiuesr, dad reduced p r o b l e m  of  mblntenance. A 
p r o j e c t  team approach to t h e  e v a l u a t i o n  and s e l e c t i o n  
of a packaga is reconmcnded. The s t e p s  i n m l v e d  include 
a statement of gene ra l  system requxrements, i d e n t i f i -  
ca t ion  of alternatives. a prel iminary screening,  and 
a de t i l l l ed  examna t ion  of c a p a b i l i t i e s ,  p re fe rab ly  using 
sone form of o b j e c t i v a  weight ing scheme. The types of 
s e l e c t i o n  c r i t e r z a  t o  be used a r e  i d e n t i f i e d  and a number 
o f  quest iona Car vendors a r e  l i s t e d .  Halor considera- 
u o n t  f o r  c o n t r a c t  nego t i a t ion  are also covered. These 
include l i a b z l i t y .  va r r an t i e s .  maintenance and improve- 
r en t s .  and pr ic ing.  

A flow c h a r t  of t h e  dec i s ion  p rocess  is presented 
along v i &  a set of 14 q u e s u o n s  imqortant t o  the p r o j e c t  
manager and systems ana lys t ,  and a set of  11 q u e s u o n s  
p e r t i n e n t  to t h e  programer.  

The major b e n e f i t s  of comwrc ia l  sof tware packages 

Rullo, Than- A. 
.understanding t h e  Software Packaw Market.' 
Da+a Processing naqaaine, J u l y ,  1970. pp. 35-38. 

Inc reas ing  labor cost. and d a t a  processing s t a f f  
i n s t a b i l i t y  are seen as tvo of t h e  malor c o n t r i b u t i n g  
f a c t o r s  t o  the g r w t h  of t he  sof tware indus t ry .  The 
source8 of co-rcial packages include o r i g i n a l  develop- 
e r s  ( u s e r s l ,  brokers .  and sof tware howes. Some of  t h e  
key cons ide ra t ions  i n  dea l ing  with each a r e  noted. 
me a v a i l a b i l i t y  of software through use r  group8 and 
qovernmnt OrqanizaUona i s  discussed.  alonq w i t h  so= 
of the b a s i c  problems of the sof tware i n d u s t r y ,  pa r t i cu -  
larly p r i c i n g  and support. 

Tvo e v a l u a t i o n s  are n e c e s s a q  i n  making the deci- 
s i o n  of vhe the r  t o  develop or buy a package: a n a l y s i s  
of requirements ,  and weighing of a l c e r n a u v e s .  Af t e r  
these e v a l u a u o n s  a r e  ma&. o t h e r  f a c t o r s  must b e  con- 
sxdered. P h e  major argunents  Ln f avor  of in-house 
d e v e l o p e n t  a r e  skepticzsm o v e r  the  claims f o r  a package, 
d r f f e rences  i n  s t anda rds ,  and marntenance and updatinq 
problems. The arqumants i n  favor of buying a package 
a r e  ti- sav ings ,  lower cost .  and l i u u t e d  s t a € f  t o  de- 
velop a package in-house. The primary cons ide ra t ions  
i n  the  s e l e c t i o n  p rocess  am t he  f l e x i b i l i t y  of s t a d -  
a r d s  and parfo-a eva luauon .  

S t m e t e r ,  D. N. 
T o s t  Bene f i t  Evaluat ion o f  S c i e n t z f i c  computing Services.' - Ian s y s t e m  Journal. Number 3 .  1972. pp. 219-233. 

Experience gained o v e r  Several years i n  providing 
v a r i e t y  of  conputnag servxces t o  s t a f f  mmbsrs a t  t he  I B R  
Thorns J. Watson Research Center  i s  described. A t t e W t s  
to understand and quantzfy the e f f e c t s  of  var ious Services  
on the r e sea rche r  and h i s  w o r k  ara  quan t i f i ed .  A s l n q l e  
~ o b s t r a a m  batch processrng system model is used to 1lluS-  
t r a t e  the inc rease  i n  system response tire v i t h  i n c r e a s m q  
s y s t e m  u t i l i z a t i o n ,  t e m d  t n e  system capac i ty  charac- 
t e r i s t z c .  Also int roduced is the  observat ion t n a t  the 
r e l a t i v e  value o f  compueation to an e x p e r i m n t e r  decreases  
' w i t h  ti.=. A two jobstream model i l l u s t r a t e s  t n e  e f f e c t  
Of t he  p r i o r i t i e s  both on value to the  user and on System 
capac i ty .  Using a test proqram, these f a c t o r s  a re  evalu- 
s t c d  for a va rze ty  of s y s t e m ,  includinq tim shared 
sys tens .  

s y s t e m  c o s t  and u s e r  b e n e f i t  t r a d e o f f s  are examned 
f o r  t h ree  types of usager c o m u t a t i o n  only; proqralrmUng. 
deLuqginq, and covputat ianr  and problem formulation, 
proqr-nq. debuqginq, and computation. Using a method 
Of d i f f e r e n t i a l  costs and b e n e f i t s ,  i t  i s  concluded 
-at a t im sha r ing  system i s  j u s t i f i e d  w h e r e  t he  d i f f e r -  
e n t i a l  p m d u c t i v r t y  b e n e f i t s  exceed the d i f f e r e n t i a l  
System c o s t  f o r  tho averaga level of loadinq on t h a t  
system. T?re r e l a t i v e  values  of t h ree  s e r v i c e s  t i n t e r -  
d C t i M ,  high speed batch,  and batch)  aqa rns t  a COntinWIU 
specerum of system responsiveness is i l l u s t r a t e d .  I t  
is ccncluded t h a t  t h e  imard ia t e  a d v a n t a q  of p o l i c i e s  
m a t  encourags t h e  r i g h t  chozce of conputing S e r n c e  
is nore e f f e c u w  use of equpmen t  and g r e a t e r  producti- 
v i t y  of people. 

Z a n i .  W i l l i a m  n. 
.Peal-tium Information systems: A Comparative Economic 
Xnalysis.' . 
.Yanaqenent Science,  February, 1970. pp. 8-350-355. 

This  paper  p re sen t s  t he  f ind inqs  of an empi r i ca l  
s tudy  on t h e  c o s t s  and b e n e € i t s  of r e a l - t i m  rn€ornut ion 
systemp supp l i ed  by a computer u t i l i t y .  The SupposltlonS 
y e r e  tkkar. coszs would be  h ighe r  f o r  t he  real-ti.* sySUemS 
as conoared t o  convent ional  batch s y s t e m .  r e a l - u m  
SvStems vould h a n  a p e s i t z v e  in f luence  on the OpctatlOnS 
of a business .  and t h a t  a marketing advantaqe could be 
gained Sy t he  use  o f  a real- t ime system. The research 
vas  conducted by comparing t h r e e  wholesale  114UOr Supp l i e r s  
'Uinq a real-time invoicing,  inventory,  and accounts re- 
c e i v a b l e  system v i t h  t h r e e  conparable  f i r m  using batch 
systems. 

:he f ind inqs  of  th0 r e sea rch  w e r e  t n e  r eve r se  of 
expec ta t ions .  Operatang savinqs due t o  inventory l eve l  
were not  s i q n i f i c a n t l y  lower for the  real-tiara qroup. 
opera t inq  sdvinqs due to reduced r ece ivab le s  w e r e  no 
better f o r  the r e a l - t i r e  qroup. NO competi t ive advan- 
tage vas r e a l i z e d  f o r  those using r e a l - t i m  systems. 
e i t h e r  i n  term of response t o  custoarar o rde r s .  response 
to C u s t o m r  and sdlesnen information r eques t s ,  or in- 
ventory s tockou t  performance. F ina l ly .  d a t a  processing 
Costs  wre love r  f o r  t h e  r e a l - t i m  qroup. The conclu- 
s i o n s  reacned a r e  t h a t  r e a l - t i r e  s y s t e m s  do not  aucomaci- 
CallY produce sav inqs  f o r  a conpany. and t h a t  b e n e f i t s  
Can be r e a l i z e d  only i f  the  s y s t e m s  a r e  meaningfully 
r n t e q r a t e d  i n t o  a managemnt process .  

B a e r .  Ldurenca H. 
'Consider t he  A l t e r n a t i v e s  Before You Upqrade.. 
CGWuter Decisions. nay. 1912. pp. 13-35. 

A case  is made f o r  t he  cons ide ra t ion  of o t h e r  a l -  
Lerna t ives  b e f o r e  a dec i s ion  is made t o  upgrade a d a t a  
p rocess ing  system. Som of  the reasons vhy a r q u m n t s  
f o r  an upgrade may b e  i n v a l i d  a r e  given and t h e  VaZlOUS 
a l t e r n a t i v e s  to upgrading a r e  considered. Three s p e c i f i c  
op t ions  for f inancing nev e q u p n e n t  a r e  then cowared :  
r e n t ,  2urchase. or l ea se .  The c o q a r i s o n  1s based On t h e  
use of a tin3 sha r ing  model which CowputBd cash flow 
d i f f e r e n t i a l s  f o r  a f i v e  yea r  per iod.  A sarrple of  the 
computation is  included.  
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C34TROL OF ADP SYSTEK DEVELOPMEI'IT ACTIVITIES 

Sollenberger ,  Harold n. 
'Hanagsmnt Control  o€ Information S y s t e m  Developimnt, 
P a r t  I - Introduction. '  
Nat ional  Aasociat ion Of ACCOUntMtS. 1973.  23  pp- 

This s tudy  reports on research c a r r i e d  oue to de- 
termine the a c t u a l  p r a c t i c e s  and views of  r ep resen ta t ive  
firms i n  managing manaqeaene information s y s t e m  de- 
valopnant. The r e sea rch  approach is ou t l ined  and M e  
three malor i s s u e s  t o  be  examined a r e  i d e n t i f i e d :  m a n -  
agarrent i n v o l v e m n t  i n  planning and con t ro l  of  infor- 
m u o n  systems. t he  information system manaqer's 
organ iza t iona l  planning and con t ro l  techniques, and 
muragarrant c o n t r o l  o f  systems devalopmcnt p ro jec t s .  
E iqh t  b a s i c  conclwionm ue re  drawn from the  study: t h e  
main i ngsed ien t  i n  success fu l  managamnt is experience 
i n  g n e r a l  manaqemant$ user suppore should be  t h e  malor 
o b j e c t i v e  o f  the  system funccioni  manaqemnc involva- 
m n t  is needed a t  every level: a clear-cut  assignment 
of r e s p o n s i b i l i t y  is c r i t i c a l :  open communications 
b e t w e e n  the s y s t e m  f u n c a m  and the uer  is e s s e n t i a l ;  
a planning and con t r a1  Lra-rk is neceasdryi economic 
j u s t i f i c a t i o n  o f  p royec t s  is required;  and a s u f f i c i e n t  
a u t h o r i t y  law1 and adequate indepandence a t e  necessary 
f o r  the systems funcuon.  Other  conclusions r e l a t i v e  
to mrnaqemnt in%ulvermnt. systems funct ion manaqemsnt. 
and p r o l e c t  manaqemnt are a l s o  given. 

Chapter 2 e x a n n e s  the func t iona i  r o l e  of informa- 
t i o n  systems i n  the f i rm and the scope of t he  in fo rmauon  
s y s t e m  function. The n e e d  f o r  a docwaanted s ta tement  
of  t he  scope of  t he  systems €unction is given and an 
e m i a  of such a s t a t e m n t  is included. The systems 
manaqar's role is examined and the  mayor q u d l i t z e s  of  
the i n d i n d u a l  a r e  noted. Managaria1 p ro res s  ratner 
than technical s k i l l  a r a  emphasized and s o w  c o r r e c t i v e  
acaons €or  t y p i c a l  problems Ln s y s t e m  deva lopmnt  
are suqqeated. 

Schefer ,  Edward A. 
V4auagemnt Control  o f  t he  Corporate Carnputer Act ivi ty .?  - Data Hanbqerrent, September, 1972. pp. 45-56. 

This a r t i c l e  concen t r a t e s  on the  approaches and 
p r a c t i c e s  t o  properly plan and con t ro l  c o w u t e r  s y s t e m  
a c t i v i t i e s .  Five b a s i c  a reas  a r e  addressed: managemnt 
and user involverrant; information s y s t e m  department 
o rgan iza t ion ;  s y s t e m  development s tandards and procedures; 
p r o j e c t  and personnel  planning and con t ro l ;  and cotqueer  
ope ra t ions  p rac t i ces .  A c o w u t e r  con t ro l  board a t  t he  
co rpora t e  level and a d i v i s i o n a l  con t ro l  board a r e  r ecom 
manded as mans t o  encouraqe q r e a t e r  manaqemnt involvement. 
The d u t i e s  o f  each a r e  descr ibed.  An information systems 
dapartnent  o rgan iza t ion  is recommsnded t h a t  i s  based on 
f i v e  a r e a  of s p e c i a l i z a t i o n s  s y s t e m  developmnt,  tech- 
n i c a l  services suppor t ,  d a t a  c e n t e r  ope ra t lons .  adminis t la-  
tion and planning. The r o l e  o f  each i s  b r i e f l y  descr ibed.  

A s t anda rd  t a sk  approach t o  the developmnt and mam- 
tendnce of  nev s y s t e m  i s  r ecomnded .  A s i x  phase approach 
is descr ibed,  i nc lud ing  t h e  f e a s i b i l i t y  s tudy,  system spec- 
i f i c a t a o n ,  system enqineer inq.  p rog raming  and procedures. 
sysremr acceptance and i ~ l e w n t a t i o n .  system support. and 
iqroverrent.  The key t a s k s  and r e s p o n s i b i l i r i e s  a r e  d i s -  
cuesed and a f l o v  c h a r t  and r e s p o n s i b i l i t y  table are in- 
cluded €or each phase. A seventh phase. s p e c i a l  p r o l e c t s ,  
is de f ined  €or p r q e c u  t h a t  may not qo through the normal 
seqvence. 

the information system depa r t r en t  a r e  out l ined.  P r o l e c t  
i n i t i a t i o n .  the p r o l e c t  vork plan,  appropr i a t e  c o n t r o l s  
f o r  each phase, and a p r o l e c t  and personnel r epor t inq  
system a r e  discussed. 

Adminis t ra t ive con t ro l  techniques needed t o  Support 

P m b s t ,  Frank R. 
'A Franevork f o r  Planning and Con t ro l l i ng  New Computer 
Applicat ions.  ' 
Cost and Kanaqenant. July-August, 1972. pp. 17-21. 

The coepu te r  € a c i l i t y  is  t r e a t e d  a s  a scarce resource,  
and t h e  au tho r  arguer  t h a t  bo- a l l o c a t i o n  procedure is 
required. He i u g g s s t s  t h a t  a budq t t inq  s t r u c t u r e  Chat a t tempts  
t o  q u a n t i f y  c o s t s  and b e n e f i t s  o f  c o w u t e r  app l i ca t ions  is 
needed, and cha l l enqes  me contentLon t h a t  b e n e f i t s  are in- 
t a n g i b l e  and t h e r e f o r e  no t  q u a n t i f i a b l e .  In o r d e r  t o  q e t  
ope ra t inq  sanaqenrant involved. he sugges t s  t he  formation of 
an ADP co-ordindt ing committee. p a r t i c u l a r l y  from t h e  po in t  
of  v i ev  of a s s e s s i n g  bene f i t s .  

The c o s t i n q  of  nev a p p l i c a t i o n s  is the  r e s p o n s i b i l i t y  of 
d a t a  processrnq manngemnt. An approach t o  s t anda rd  c o s t i n g  
is o u t l i n e d  f o r  the programunq funct ion vhich b a s i c a l l y  
amuncs to a fo rma l i za t ion  o f  e x i s t i n g  e s t ima t ion  procedures. 
Respons ib i l i t y  account ing is proposed as a c o s t  c o n t r o l  
framework and a set of performance r e p o r t s  a r e  described. 
Costs  a r e  a s s o c i a t e d  wi th  the ind iv idua l  responsible  f o r  them 
and d i r e c t  management's a t t e n t i o n  to problem areas .  Individual  
r e p o r t s  a r e  aggregated i n t o  an ADP Center  Performance Report. 

The i n p l i c a u o n s  of the suqgested framwcrk are t h a t  
the c o w o n a n t s  o f  the expected averdqe proyect  cost ls tandard)  
funct ion a t  predetermrned g o a l s  f o r  enployees, and the 
predetermrned p r o l e c t  cost r ep resen t s  the chdrqa to t n e  
ope ra t inq  deDart(Bnt. 

Pokorney, Joseph L. 
.System nanaqemant f o r  Data Processing: 
Yanawrrant Con t ro l s .  tioveuaer. 1971. pp. 223-229. 

Systems p lann ing  and p r o l e c t  manaqcmcnt a r e  seen a s  
t h e  primary goals of  d a t a  p rocess ing  manaqemnt. S y s t e m  
planning is t h e  p rocess  o f  t r a n s l a t i n g  nev ideas ,  user 
r e q u r r e m n t s .  technoloqy and resource a v a i l a b i l i t y  i n t o  
a cowrehens ive  d a t a  p rocess ing  plan and budget. The 
planning c y c l e  i s  desc r ibed  a s  a series of  feedback 
loops from four  nuyor t a sks r  t h e  o rgan iza t ion ' s  goals 
and ob]ec+ives: p r o g r a m  t o  acconpLi3h ob lec t ives :  
c o s t / b e n e f i t  ana lyses  f o r  a l t e r n a t i v e  proqramsr and 
program budqetinq, t h e  b a s i s  of  a mult i -year  f i n a n c i a l  
plan. 

P r o l e c t  manaqeraent e s t a b l i s h e s  d e f i n i t i v e  p r o l e c t  
p l ans .  a s s e s s e s  p rogres s  a g a i n s t  those plans,  and t akes  
correct ;ve ac t ion .  Emphasis i s  placed on t h e  d e f i n i t i o n  of 
p r o l e c t  l i f e  c y c l e  t a sks  and the r o l e s  of s p e c i f i c  groups 
such ds t op  manaqemnt, system users, devalopers. and 
ope ra to r s .  Three e l e m n t s  of  p r o l e c t  manaqcnent are d i s -  
cussed. s p e c i f i c a c i o n  developnent,  b a s e l i n e  manaqemnt, 
and q u a l i t y  assurance.  A hrerarchy of s p e c i € i c a t i o n s  t h a t  
desc r ioes  the system throuqhout i t s  l i f e  cyc le  i s  outl ined.  
The va r ious  elenrents of  des iqn  docunentat ian provide system 
b a s e l i n e s  aqarnst vhich chanqe can be measured. F i n a l l y ,  
q u a l i t y  assurance involves  the users through design reviews, 
s y s t e m  t e s c i n q  and documentation aud i t s .  

The combinauon of  systems planning and p r o l e c t  
managelrent is seen a s  a comprehensive approach to manaqinq 
data processing s y s t e m .  Both processes  occur  simultaneously 
and r e q u r e  c o n t r o l l e d  p a r t i c i p a u o n  of a l l  p a r t i e s .  
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HcBcavie. Kenneth S. 
'A Conceptual ApQrorch to  C o q u u r  COn+h>ls.* 
Hanaqament Controls ,  July,  1972. pp. 166-173. 

and a s s ign ing  r e s p a n s i b i l i t y  f o r  COntZOl a c t i v i t i e .  1s 
f i r s t  discussed. Limitat ions o€ t r a d i t i o n a l  o rgan iza t ions ,  
and the advantages of g iv ing  d a t a  p rocess ing  br0ad.r respon- 
s i b i l i t i e s  a r e  noted. Seve ra l  key o r g a n i z a t i o n a l  and c o n t r o l  
elements a r e  examined: d e l i n e a t i o n  of d u t i e s .  job d e s c r q -  
t i o n s ,  func t iona l  expertise. and personnel  turnoYer. The 
need f o r  s tandards a q u n s t  which d a t a  p roceas ing  can be 
evaluated a r e  discussed. 

A p r o j e c t  con t ro l  system is advrsed. poss ib ly  uaing 
PERT o r  CPI methods, t o  monitor p rogres s  a g a i n s t  plan. 
System design. proqranarrng and ope ra t ing  s t anda rds  a r e  
covered. The system desiyn funct ion is respons ib l e  f o r  
input .  process ,  and ou tpu t  con t ro l s .  Proqraneung and 
ope ra t ing  s t anda rds  a r e  suggested,  a long v i t h  o p r a t i n q  
con t ro l  reporu. Phys ica l  c o n t r o l s  are d i scussed  f o r  
s to rage  o €  files, atmosphere. phys i ca l  dCCeS¶,  tapa/disk 
l i b r a r i e s .  housekeepinq and backup. S q I e  fornu are in- 
cluded €or a p r o l e c t  c o n t r o l  record. p r o j r c t  schedule  and 
s t a t u s  report, and a data processing o p e r a t i o n s  report. 
A systems decuusntat ion requiremants chart is also included. 

o rgan iza t iona l  concepts and t h e i r  r o l e  i n  e s t a b l i s h i n g  

! 

?c.%llen. W i l l i a m  E. 

cdmuters L People, Apri l .  1971. pp. 8-9*. 

orde r ly  r e s t r u c t u r i n g  or t imely abandoniilent a€ computer 
p r o l e c t s  a m  the  e s sence  of ' s tep-vise  managenent controls. '  
iresource a l l o c a t i o n  and p r i o r i t y  s e t t i n g  govern t he  .assign- 
z n t  oE resources  to c o q e t i n g  p r o j e c t s .  Top executzve 
anvolvemnt  in  this process i s  urged i n  o r d e r  t o  avoid 
delays and f a i l u r e s .  

Progect manaqemnt is l ikened t o  p roduc t  nanaqement 
in t h a t  the procsdural  s t e p s  f:r development of  a system can 
be s tandardized in to  s p e c i f i c  u n i t  p r o ~ e c t s '  and planned 
i n  a manner s i m i l a r  to  t h e  .explosion. of  a product ion 
schedule. A mathodology c a l l e d  'PRIDE' is desc r ibed  t h a t  
i d e n t i f i e s  nine malor conponents wnich correspond t o  nine 
s t ages  in a manufacturing process .  The n ine  s t a g e s  include: 
sys tems s tudy and eva lua t ion .  gene ra l  systzm design.  sub- 
system desLqn, admrn i s t r a t ive  and computer procedure design. 
proqram development, computer procedure t e s t ,  system t e s t ,  
s y s t e m  operat ion.  and system audi t .  Each o f  t.?e phases is 
managed sepa ra t e ly  and none is f i rmly scheduled u n t i l  the 
previous pnase i s  completed. 

e s t ima t ing ,  and r epor t ing  a c t u a l  t i m e .  t h e  au tho r  i n d i c a t e s  
that t i m e  is a c t u a l l y  saved i n  the  lonq run, and that 
manaqement involvement is assured. 

Step-uisa nanaqenrnt CartroIa: 

The mathods f o r  acmmplishing SucCaSSful COC&etiOn, 

In s p i t e  of  t he  e x t r a  time involved i n  docwaenting, 

'nanaging the m v e l o p m n t  of  a System." 
Data P r o a s s i n  Manual, Auarbach P u b l i s h a n  
e i e ,  7 - 2 1 .  pp 

, Ine. , 1973. 

The concept of system dewlopuen t  cycle h u  n o t  been 
given adequate a t t e n t i o n  i n  t h e  developnant of sost systems. 
The g r e a t e s t  probisrp. h a m  been t he  d i v e r s i t y  of opinion on 
What t a sks  a r e  i.nportant. how t a sks  should be per fomad .  and 
how t a s k s  relate. The l i f e  cyc le  is def ined  aa c o n s i s t i n g  of 
e i g h t  s t ages t  conception. prel iminary a n a l y s i s ,  system design.  
prograammq, f i n a l  system docwesntation, installation, o p a r  
a t i o n ,  and cassation. Each staqe is discussed.  in sequence. 

COnce t i o n  of a new system may be ini t ia ted a t  any k e v e l .  
i n c l u b P  departimnt. b u t  should be reviewed by a high 
l eve l  group. Prelimina anal sis deterrmnea t h e  real i n f o r  
matron needs, sumaaciz3 &ire ren t s  of t h e  a p p l i c a u o n .  
and mc ludes  a prel iminary c o s t  es t imate .  The importance of 
the mst est imate ,  Me i n v o l w m n t  of t h e  user a t  t h i s  stage, 
.md tho contents  of t h e  system proposal  a m  discussed. The 
a stem d e s i  n phaaa is conducted by the ADP departmant and a h s p c i f i c a t i o n s  drawn up €or user managsuent 
approval. A list of design s p s e i f i c a t i o n s  is grven. The 
next  stags is r o  rauuun and t h e  primary manaqemnt Eon- 
s ide ra t aons  ar%hii&d. f o r  docmmntat ion and testing. 
Final docuzentation require. Sewral controL p o i n t s  
UIatmusc be paased p r i o r  to  t u m o v e r  of the system t o  
operat ions.  A four-le-I docanrentation packags is recom- 
e n d e d ,  covering qane ra l  doclmantat ion,  pmqram doerramtat ion,  
DP o p e r a t i o m  do-ntation, and user oparatzons do-n- 
cauon. During the i n s t a l l a t i o n  staqe, adequate t e s t i n g  is 
emphasized. and a mnmal plan f o r  ope ra t zona l  p h a s e i n  
of a new system is given. A c e n t r a l i z e d  pmducUOn c o n t r o l  
unit i s  reconwended i n  t h e  operatzons s t a q e  and so- of 
the p r o b l e m  of t u rn ins  over a new a p p l i c a t i o n  to  o p e r a d o n s  
are discussed. P ina l ly ,  the  ces sa t ion  s t a q o  is marked by 
dec l ine  i n  the usefulness  of-. 

F n o i t ,  Paul S. 

Journa l  of Systems ManaqeIrent, October, 1971. pp. 30-31. 
Toward B e t t e r  :4anaqewnt of People.' 

The Lack of a sys t ema t i c  approach to the manaqemnt o f  
s y s t e m  and programarng personnel  is discussed.  Soue of  t h e  
causes  have rncluded an overemphas i s  on hardwaR technology, 
a shortaqe of coupetent managers, high personnel  turnover .  
and t o o  few manaqement p r i n c i p l e s  t h a t  app l i ed  t o  d a t a  
processing. 

nrended. Step 1 is t o  deternune t h e  t a sks  and sub ta sk r  vhich 
a re  perfonmd durinq ana lys i s ,  desiqn,  proqralnmrnq. imple- 
.zentation and foiled-up of  a system. S t e p  2 invol-s ar-  
ranging t a sks  and sub ta sks  m t o  a l o g i c a l  and e f f i c i e n t  
sequence. A s-le list of t a sks  and sub ta sks  a s  q i w n .  
In s t e p  3 ,  manaqemnt c o n t r o l  p o i n t s  are def ined  along v i t h  
the l e v e l  o€ management vhich w i l l  exercise the  con t ro l .  
Control p o m t s  are r e l a t e d  t o  the a s a i g n m n t  of  t a s k s  and 
sub ta sks  under s p e c i f i c  ca t eqor i e s  a s  de f ined  in s t e p  2. 
A flow c h a r t  s h w s  h w  manaqemnt c o n t r o l  might be estab- 
l ished.  Step 4 r e q u i m s  the  d o c w n t a t i o n  of t a s k s  and sub- 
t a sks  and where necesaary, d i r e c t i o n s  f o r  t u rn ing  tha i n t o  
permanent procedures. Documented procedures provide t h e  
necessary gu ide l ines  f o r  acconpIishing t h e  i n s t a l l a t i o n 8 s  
ob jec t ives .  A Standard P rac t i ca  I n s t r u c t i o n  format is 
suggested. The final s t e p  is t o  implement the procedums 
and i n s u r e  t h a t  they a r e  € o l l w e d .  T n e  au tho r  concludes 
t h a t  by adopting the reconmended dpprOdCh, d a t a  p rocess ing  
manaqement w a l l  aqain be  able t o  p l an ,  o rgan ize ,  s t a f f ,  
d i r e c t ,  and control .  

A f ive-s tep approach t o  overcom t h i s  problem a s  recow 
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Pmers. Richard F. and DiCkSOn,  Gary  W. 
' X i s P r o ~ e c t  ~tanaqermnt: Myths, npinions,  and Reality. '  
C a l i f o r n i a  :tanaqemcnt -, Spring. 1973. pp. 147-156. 

A number of commonly-accapted H I S  p r i n c i p l e s  a r e  
quest ioned,  based on an i n v e s t i q a t i o n  undertaken to a n s w e r  
the quest ion:  "What o rgan iza t iona l  and p rocedura l  f a c t o r s  
a r e  correlates of success  v r t h  HIS pro jec t s? '  Answers t o  
the  ques t ion  were c o l l e c t e d  both by opinion survey and 
a m i r i c a l  research in the  f i e ld .  The opinion r e sea rch  vas 
based on a ranking of .uIS p r o l e c t  f a c t o r s  oy i413 &US prG- 
f e s s iona l s .  The € i e l d  research was based on a s tudy  of 
tvo i11S pco lec t s  in each o€ 10 tirms. The Criteria of 
5uccess vere  time, cost, use r  s a t i s f a c t i o n ,  and impact 
on computer operat ions.  

Me3ults rnd ica t ed  t h a t  cons ide rab le  d i f f e r e n c e  e x z s t s  
between v n a t  people thouqht  co b e  r e l a t e d  to MIS p r o l e c t  
success  and v h a t  the depth r e s e a r d l  shudeil t o  n e  s i g n i f i c a n c  
reelationships.  S p e c i f i c a l l y ,  i t  was found t h a t  the r e s u l t s  
applbed on1.i to MIS p r o l e c t s  and not  o t h e r  t ypes  of d a t a  
processing p rc l ec t s :  t h a t  t h e  a c t i v e  p a r t i c l p a w o n  of 
tha a c t u a l  managers who w i l l  use t h e  products  is c r u c i a l  
to success:  chat high documentatran s t anda rds  d l d  n o t  
a s su re  q u a l i t y  p r o ~ e c t s ;  t h a t  e s t ima tes  v e r e  i n v a r i a b l y  
poor8 t n a t  hiqher  user s a t i s f a c t a o n  r e s u l t e d  vhen com- 
b ina t ion  analyst/pmqrammers w e r e  used; and t h a t  p r o l e c t  
l eade r s  and u s e r s  d i d  no t  u sua l ly  agree on u s e T  require-  
mncs, nor vhat  c o n s t i t u t e d  implemnta t ion  problems. 

Harris, W L l l i a r n  I. 
*Pro]ect Scheduling. ' - Data Manaqement, September, 1971. pp. 40-43. 

mtd d e t a i l e d  requireraants of p r o l e c t  plannxnq are Lirst 
discussed. The p r o l e c t  plan is introduced dS a v e h i c l e  
f o r  i n s u r i n g  t h a t  nothing is o m t t e d  or overlooked, a 
€omat for r e p o r u n q  and d i s t r i b u t i n g  rnfo&mation on a 
p r o l e c t ,  and a b a s i s  for formal status reportrng.  The 
p r o j e c t  plan con ta ins  schedules ,  and soma of t h e  key 
p a r a m t e r s  r e l a t i v e  to t h e  cons ide ra t ion  of time I n  
schedul ing a r e  noted. A number of p r o l e c t  schedul ing 
tools a re  b r i e f l y  d i scussed  ds means for tracking proqress 
a q a n s t  schedules.  These rnclude l o g i c  networks,  Gant t  
c h a r t s ,  t h e  Line a€ Balance technique.  dependency netvorxs.  
CPM, PERT, dec i s ion  trees, vork bredkdmn s t r u c t u r e s ,  and 
IBM's P r o j e c t  Control System. 

The general. managerent funcrion of planning,  an-d t h e  

t l i rsch.  Rudolph E. 
.Data Processing Can Be Cost Controlled. '  
Computers AutOmatiOII, December, 1971 .  pp. 8-15. 

The fa i lure  of mmaqement to c o n t r o l  dd ta  p rocess ing  
c o s t s  and t o  ] u s u € y  r n i t i a l  and cont inuinq information 
reqrurements is seen as the cause o€ excess ive  DP costs. 
The au tho r  contends t h d t  t r a d i t i o n a l  c o s t  c o n t r o l  procedures  
Ire app l r cab le  to computer systems. The b a s i c  couponents 
of cornputrag c o s t s  dre i temized and i t  1s noted t h a t  an 
Ipp ropr ra t e  provis ion r n  t h e  c h a r t  of accounts  must be 
made. T h e  need t o  account for a l l  or c o s t s ,  i nc lud inq  
overhead r-ems, is s t r e s sed .  

i tem in P cost c o n t r o l  system and sona of the reasons f o r  
cost ovrrr 'ms are  discussed.  X formalized time r e p o r t i n g  
schem r s  proposed alonq with an example of a d a i l y  tire 
sheet .  X c o q u t e r  time log, e i t h e r  manual or computer pro- 
duced, is a l s o  recouanended and used in con]unction v r t h  the 
d a l y  tire r e p o r t s  to produce a p r o l e c t  and program t im 
and c o s t  ana lys i s  and a p r o g r a m e r  performance r e p o r t ,  
S a q . 1 ~ ~  of each r e p o r t  a r e  shovn. Cost account ing procedures  
for supp l re s  and magnetic media a r e  a l s o  considered.  

l i k e  any o t h e r  a c t i v i t y  and suqgests a proqrammrnq e s r ima t -  
rny procedure based on the  s r z e  of t he  program, r t s  corn 
p l e x i t y ,  the e f f i c i e n c y  of  t he  assigned proqr-r, and 
c o q u r e r  test trme r equre r r en t s .  The p o s s i b i l i t y  3f a 
p red ic t ion  formula. based on these v a r i a b l e s ,  r s  suggested.  

Lost concrol  of t h e  p rograming  funct ion is a c r i t i c a l  

The author  concludes thdt programrmng can be manaqed 

Smrth, Don, Jr. 
' A n  Organizat ion for Successful  P ro jec t  Nanaqemant: 
Proceedings of t h e  1972 Spring J o i n t  Computer Confereace,  
Volunm 40, pp. 129-140. 

The t h e s i s  is proposed t h a t  success  in soCtware d e v e l o p  
m n t  is dependent on a prope r  separatzon a€ r e s w n s i b i l i t y  
v i t h i n  the  p r o l e c t  o rgan iza t ion  in con'bination v i t h  ex tens ive  
formal procedures.  SOME of t h e  major p r o b l e m  in software 
development a r e  then  d i scussed  and c l a s s i f i e d  as u n s a t i s f a c t o r y  
product ,  schedule  de l ays ,  and excess ive  costs. The u r s a t i s f a r  
tory product  is qene ra l ly  caused by tca many bugs,  i n s t a b i l i t y ,  
or u n s a t i s f a c t o r y  per€onnance. Scnedule delays a r e  normally 
thc r e s u l t  of u n r e a l i s u c  schedules  t o  begin v i t h .  Excessive 
c o s t s  are most oEten t h e  r e s u l t  oE schedule  de l ays ,  low i n i t i a l  
e s t ima tes .  s t a f f i n g  too rap id ly ,  s t a f f i n g  V L M  q u a n t i t y  r a t h e r  
than quality, follov-on costs, and an i nappropr i a t e  type of 
con t r ac  e. 

An o p u m a l  p ro ]ec t  o rgan iza t ion  is suggested i n  vhich 
the func t ions  of development, i n t e g r a t i o n ,  and p r o j e c t  es t  
a r e  s e p a r a t e d  under the l eade r sh ip  of a p r o l e c t  manaqer. The 
p r i n c i p a l  c h a r a c t e r i s t i c s  of good p m ] e c t  manaqement are 
summarized. Datclopment a c t i v z t i e s  a r e  d e s e r m e d  in  terms 
o€ t he  malor development functaon, debugging tmls. ?erformh?ce 
reasurement tools, and dependency consu l t ing  and problem 
d iagnos i s .  I n t e g r a u o n  d c t i v i t i e s  provide €or c o n t r o l  and 
v r s i b i l i t y  a€ development a c t i v i t i e s .  T e s t  a c t i v i t i e s  and 
the €unc t ion  of t h e  p r o l e c t  t e s t  qroup a r e  ou t l ined .  

are d i scussed ,  3lOng w i t h  sea€€ and gene ra l  support  a c t i v i t i e s .  
Procedures €or prov id ing  p roJec t  control and v i s i b i l i t y  

Thoupson. Lloyd A. 
' E f f ec t ive  Planning and Control  of t h e  Systems ECfort.. 
Journal of Svstems Management, July, 1969. pp. 32-35. 

The r e s p o n s i b i l i t i e s  O C  t h e  systems man to  p lan ,  
orqanize,  d i r e c t ,  c o n t r o l  and coord ina te  t h e  systems 
e r f o r t  a r e  emphasized. and a four phase approach to a 
systems s tudy is descr ibed.  The four phases c o n s i s t  o f  
systems planning.  implementation planning,  proqrarrmunq 
:asks. and system maintenance. Ind iv idua l  malor and 
s p e c i f i c  s t e p s  v i t h i n  each phase a r e  listed. 

Systems planning involves  p r e l i m n a r y  planning,  €act  
Sindinq. a n a l y s i s ,  p r e l i m n a q  systems and methods design. 
the system proposal .  and spec r f i ca t aon .  Implenentation 
p l a n n i n j  tecorres manaqement's con t ro l  tool fo r  t h e  rmple- 
E n t a t i o n  process .  and c s t a o l r s h e s  the  s p e c i f i c  t a sks  
involved, t he  r e l a t i o n s n i p  among them, and a m t h o d  €or 
revievinq and approving c o q l e t e d  tasks .  Programmrnq 
t a sks  a r c  broken dovn inco  J e t a i l e d  s y s t e m  design and 
prograrminq, i n s t a l l a t i o n .  and Zollw-up. S y s t e m  main- 
tenance is r equ i r ed  to a d l u s t  t o  r ev i s ions  rn operatlnq 
ob]ec t ives  and r e q u r e w n t s ,  and t o  opt imize operat ion.  

ques t ions  to ask in o r d e r  t o  achieve a vorkable  schedule  
a re  suggested.  An r n s t a l l a t i o n  schedule t o  q u d e  the  
.mplementatLon of t h e  system IS recomnended. 

T h e  problem o€ schedu l ing  LS noted, and some p e r t i n e n t  
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xeller, Arnold E. 
'YOU CAN Control  computer C a s t s - .  
Business Automation, April, 1969. PP. 46-51. 

Data Proyect Xanagennt  System developed by t h e  Photo Products  
Group of B a l l  L H ~ e l ~  Co. The types  of reports produccd by 
che system, and t h e  types  o f  managemant q u e s t i o n s  i t  is 
desrqned to a n s w e r  are sunrnarized. The underlyinq need €or 
the system is related to t h e  demand €or ADP services versus 
the  l i m t e d  resources  a v a i l a b l e  to providc them. A s t a n d a r d  
po l i cy  and procedure fo r  h a n d k n g  r e q u c s w  for s e r v i c e  i s  
o u t l i n e d  along v i t h  the  approval  process .  

waysts and programmrs r e p o r t  hours  app l i ed  veek ly  01' 
p r a l e c t  and t a sk  vnich become i n p u t s  to weekly p r o l e c t  
c o n t r o l  r epor t s .  The r c p o r t s  a r e  used by manaqemnt to 
review p r o i e c t  status and va r i ances  from o r i q i n a l  e s t i m a t e s .  
Seve ra l  o t h e r  c o n t r o l  p r a c t i c e s  a r e  noted. i nc lud rng  a rL- 
view p r i o r  to the acceptance of an a p p l i c a u o n  For p roduc t ion .  
keypuncn ope ra to r  performance, and ADP w e r a t r o n s  performancc. 

ufaccurinq f a c i l i t y  t o  show t h a t  c o n t r o l s  can work i n  d a t a  
processing,  providing t h a t  users beconu involved i n  t h e  
planning process .  

This  a r t i c l e  is based on a p r o j e c t  c o n t r o l  system c a l l e d  

The m t h o d  o f  c o n t r o l l i n g  p r o j e c t  t a s k s  i s  descr ibed.  

A p a r a l l e l  i s  drawn between d a t a  procBssing acd  a nan- 

Oickson. G a r y  W. 
.Control S y s t e m  f o r  Xnforrnrtion S y s t e m  Davclopmant 
Projects . .  
School of Business Admmst rauon ,  Univ. of ninnesota .  

The subyect o f  p r o j e c t  control LS presen ted  as a 
subfunct ion of t h e  o v e r a l l  p r o l e c t  managament system, and 
survey r e s u l t s  ara r epor t ed  t o  demonstrate t h a t  t h e  suo- 
jest is n o t  considered a primary praolem by mast TDP 
managers. An overall p r o l e c t  managerent system is then  
p resen ted  as a six-s tage process  c o n s i s t i n g  of o r i g r n a u o n .  
p roposa l  p repa ra t ion ,  s e l e c u o n ,  a n a l y s i s ,  desLgn. and 
i n s t a l l a t i a n .  P r o j e c t  c o n t r o l  is p r i m a r i l y  concerned wi+n 
the  a n a l y s i s ,  design,  and ins ta l la t ion  phases.  

P r o j e c t  c o n t r o l  techniques provide f o r  t h e  c o n t r o l  
of p m ) e c t  tim schedule  p roqres r ,  p r a y e c t  cost Per fo r -  
mance, and p r o j e c t  r e s o u r a  u t i l i z a t i o n .  An exanp le  o f  
p r o l e c t  s t a g .  d e f i n i t i o n  i s  given,  which form t h e  b a s i s  
f o r  an assoc ia t ed  p royec t  c o n t r o l  docuamt.  S u a  a docu- 
r e n t  i s  s h a m  and conszs t s  o f  t w o  secuons. one d e a l i n g  
w i t h  p r o l e c t  urn, performance and t h e  second w i t h  cost 
reasuremant.  The u s e  of PERT o r  B H  as a b a s i s  f o r  p r o l e c t  
c o n t r o l  is a l s o  d i scussed ,  although the au thor  i n d r c a t e s  
t h a t ,  excep t  for t h e  very l a r g e s t  p r o l e c t s .  t h e s e  tech- 
niques may b e  unduly c o q l i c a t e d .  

A sinpler system i s  suggested. usinq Gant t  c h a r t s  
t o  c o n t r o l  p r o l e c t  d u r a t i o n ,  b a r  c h a r t s  t o  c o n t r o l  costs, 
and a tima-based g r a p h i c a l  a n a l y s i s  o f  resource c o m u t m n t s  
versus requiremants.  

31 PP. 

Keelan, C. I. 
'Control l ing Computer Programming. ' 
J o u r n a l  of System Hanaqement. January,  1969. pp. 10-33. 

A system €or t h e  c o n t r o l  of c o i p u t e r  programmunq a t  
Johns- .Unvtl le  is  renewed.  A l l  p r o j e c t s  aze i n i t i a l l y  
subnu t t ed  M a Eormal r eques t  f o r  d a t a  p rocess inq  s e r v i c e .  
The prqramming manager s u p p l i e s  estimates for program- 
ming and t e s u n g  vhich.  i n  c o n ~ u n c t ~ o n  wi th  o t h e r  c o s t  
estimates, becam t h e  b a s i s  Lor managenrnt approval.  
Once t h e  p r o j e c t  is approwd.  a programning p r o ) e c t s  
€ o m  is prepared vhich inc ludes  a f i q u r e  €or Oescimated 
hours  t o  c o q l e t e . '  The rrethod of e s u m a t i n q  proqrammrng 
i s  desc r ibed ,  and it is noted t h a t  t h e  c o w m y ' s  w a n t  
e s t i m a t e s  have been for p ro to typs  p r o p c t s .  

Each p r o g s a m r  accounts  €or h i s  time on a weekly 
b a s i s  by p r o l e c t  number ,  i nc lud ing  p r o l e c t s  for non- 
app l i ed  t i m e  such as t r a i n i n g  and work i n t e r r u p t i o n s .  
S u m a r i e s  of progr-r t ime r e p o r t s  are prepared for 
mnaqelnent shoving where each p r o l e c t  s t a n d s  r e l a t i v e  
to t h e  e s t ima te .  P e r i o d i c a l l y ,  a rewe sf completed 
p r o j e c t s  is prepared. 

t a t e s  l ong- ranp  schedules  of programmer's t i m e .  q ives  
progr-rs a s t anda rd  of p e r f o r m a n e ,  perrmts  e a r l y  
d e t e c t i o n  of trouble, and keeps managerent informed. 

P r i n c i p a l  b e n e f i t s  of t h e  system a r e  t h a t  i t  € a c i l L -  

8 r c4nr  U i l l i a n  P. and -chard P. HaJon. 
'Applying I n d u s t r i a l  En:ineerrnq Technique0 t o  COnpUter 
Proqrarmrnq nanagement. 
J o u r n a l  o f  Systems Manaqement, OctoDer, 1970. pp. 14-41. 

A nuthod to apply s p e c i f i c  i n d u s t r i a l  enq inee r ing  
techniques to proqrarmunq t a s k s  i s  desc r ibed ,  s p e c i f i -  
c a l l y  to iWr0-a t h e  ou tpu t  of a group of p r a q r a m r s  
and to g i m  them more ]ob s a u s f a c t r o n .  The program is 
c a l l e d  Manpower Analysis  and Performance Standards l X W S 1  
and u t i l i z e s  t h e  techniques of work flow dna lys r s .  vork 
p l ace  layout ,  work s r m p l i f i c a t i o n  and fretnods improve- 
m n t ,  f a c i l i t i e s  u t i l i z a t i o n ,  work ~ c h e d u L n g  and c o n t r o l ,  
and work rreasurement. The s t e p s  involved i n  Che i n s t a l l a -  
t i o n  of t h e  proqram include: planning. t r a i n i n q  and in- 
d o c t r i n a t i o n .  d e f i n i t i o n .  work ana lys i s .  c o n t r o l l e d  
r epor t inq ,  performance goa l s ,  and a t t a inmen t  o f  goals.  
The approach used by t h e  i n d u s t r i a l  eng inee r  i n  analyr- 
ing s p e c i f i c  ]ObS and i n  t h e  s e t t i n g  of s t a n d a r d s  is 
explained. 

The a p p l i c a u o n  of t h e  approach to a p r o g r a m n q  
group w a s  undertaken v i t h  eke c b j e c t i v e  of improving 
output  by 250. A d a i l y  log W a s  f i l l e d  Out by the pro- 
gr-rs and a work €low was devaloped. Standards w e r e  
set €or s p e c i f i c  a c u v i t i e s  and M e x q l e  of one such 
s t anda rd  is given. An o v e r a l l  increase i n  performance 
of about  40% was r a a l i z e d  from t h e  proqram. O t h e r  
recoimmtdatianr led to f u r t h e r  s a n n g s  and inqrovern,nts. 
Basad on t h e  s t a n d a r d s  e s t a b l i s h e d .  a s t anda rd  r epor t ing  
System w a s  e s t a b l i s h e d .  An i l l u s t r a t i o n  of a Program Per- 
€ormana & p o r t  shows how performance improved o v e r  time. 

Boahm. Barry U. 
'Sof tuarr  and Its Impact: A Q u a n t i t a u v e  .usessu%nt.. 
Datamation, Hay,  1973. pp. 48-59. 

Certain t r a n s f e r a b l e  conclusions about  s o f t u a m  
development a m  drawn from an A i r  Force s tudy on cumand 
and c o n t r o l  information p rocess ing  requirements and ca- 
p a b i l i t i e s .  Som StatisUcs a re  E i r s t  g iven t o  show t h e  
maqnitude of t h e  software problem i n  tern of dollars, 
and t h r e e  o p p o r t u n i t i e s  Lor reducing s o f t v a r e  de l ays  a r e  
discussed:  i nc raas inq  each i n d i v i d u a l ' s  s o f t w a r s  pro- 
d u c t i v i t y ;  improving p r o l e c t  o rqan iza t ion  and manaqe- 
m n t ;  and i n i t i a t i n g  s o f t v a r e  development e a r l i e r  i n  
the system developrent  cycle .  Improvement of p r o g r a m e r  
p r o d u c t i v i t y  can be achieved p r imar i ly  throuqh mare -  
ness  of mere time 1s a c t u a l l y  spen t ,  b e t t e r  Lanquaqes, 
and s t r u c r u r e d  proqrammrnq. Scm proven mdnaqement prac- 
tices a r e  sugqested and tte concept of 3 ' m f t w a r e - f i r s t '  
machine is proposed as a w a n s  of a c c e l e r a t i n g  sof tware 
deve 1 opmn t . 

S a  q u r d e l i n e s  are qiven f o r  t he  a c q u i s i t i o n  of 
hardware c a p a c i t y  r e l a u v e  t o  sof tware requirements and 
the need fo r  o e t t e r  d e f i n i t i o n  of software r e q u i r e m o t s  
is 'discussed. The t e c h n i c a l  problems of rof tware r e l i a -  
b i l i t y  are explored and s o r e  poss ib l e  Euture develop- 
irents t h a t  may he lp  to i q r o v e  r e l i a b i l i t y  dre  noted. 
F i n a l l y ,  t h e  lack of a sof tware eng inee r ing  d a t a  base 
LS seen an a hindrance t o  the  ana lys i s  o f  soetware 
problems. 

An i n t e g r a l  p a r t  o f  t h i s  a r t i c l e  is d soetware 
quiz which addres ses  t h e  fol lowing ques t ions :  mere 
does t h e  so f tware  e f f o r t  707 Ha, do hardware c o n s t r a i n t s  
a f f e c t  sof tware p r o d u c t i v i t y ?  %hem a r e  s o f t v a r e  e r r o r s  
made? How do compilers  spend t h e i r  tire' 

:lack, Donald L. 

Datamation. Apr r l ,  1974. pp. 98-99*. 

i s  noted and an a l t e r a u o n  c o n t r o l  system i n  use a t  
the P r u d e n t i a l  Insurance Co:s Financ ia l  Secur i ty  Prc- 
gram o f f i c e  is descr ibed.  The system is cen te red  around 
two c o n t r o l l r n q  d o c w n t s .  a i o r p u t e r  a l t e r a t i o n  r eques t  
E o n  and a p r o j e c t / a l t e r a t ~ o n  cas t -ou t  shee t .  The a l t e r a -  
t i o n  r eques t  E o n  is requLred whenever a modrficat ion 
LS t o  be made to product ion p r o q r m .  T h i s  Eorm i s  f i l l e d  
3u t  by t h e  s u b r u t t i n g  group and tne c a s t - O u t  s h e e t  15 
prepared in d a t a  processinq.  A d e t a i l e d  d e s c r i p t i o n  
i s  3iven of the review and approval  procedure.  

load and e l i m i n a t e  crash p r o ~ e c t s .  A reduct ion rn t h e  
systems and nrethods s t a f f  was a l s o  real iZed.  

Con t ro l l i ng  a Computer System.. 

The need for c o s t  c o n t r o l  of p r o g r a m n q  changes 

fJse o f  t he  system has helped to reduce t h e  ADP uork- 
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Sollenberqer ,  Harold M. and ArenS, Alvin A. 
'Systems C o n t r o l  and the Post-coneletion Audit.. 
I n t e r n a l  Auditor, Narch-@ril, 1973. pp. 22-33. 

The grouth of  t he  c o n a p t  t h a t  information is a 
va luab le  i n p u t  resource much l i k e  those  of  man, mate r i a l s .  
and money, i n  ccn]unction wi th  t h e  inc reaae  i n  c o q l e x i t y  
of  i n f o m a t i o n  processing s y s t e m  has l e d  to a sepa ra t ion  
of  t h e  information procassing funct ion Lrom u s e r s .  This 
sepa ra t ion  requires  an i n c r e a s i n g  amount o f  c o n t r o l  ove r  
system deve lopmnt  p ro jec t s .  In p a r t ,  t h i s  can be  achieved 
through s p e c i f i c  management deCASlOn p o i n t s  s t r u c t u r e d  
i n t o  t h e  system development process. The seven phasas of 
systems developrmnt a re  de f ined  as i d e a  o r iq rna t ion ,  
f e a s i b i l i t y  s tudy,  b a s i c  s y s t e m  design,  d e t a r l e d  systems 
design,  implementation. ope ra t ion ,  and t h e  post-conpletion 
audit. The key dec i s ion  p o i n t s  fol low t h e  f e a s i b i l i t y  
s tudy,  bas rc  systems de¶Agn. d a t a l e d  system design.  and 
implementation. 

The remainder of t he  a r t i c l e  focuses  on t h e  post- 
conp le t ion  a u d i t ,  t he  i n t e n t  of which is t o  coqare t h e  
b e n e f i t s  and costs r e s u l t i n q  from t h e  nev system with 
the expec ta t ions  t h a t  e x i s t e d  when the p r o j e c t  w a s  ap- 
roved. Its b a s r c  purposes a r e  to  e v a l u a t e  systems p e p  
sonnel , to motivate personnel, to  provide a l ea rn ing  
e x p e r x e n a  f o r  fu tu re  s y s t e m  dec i s ions .  t o  provide a 
mans of e a r l y  corrective ac t ion ,  to  independently ex- 
aaune ope ra t ing  e f f i c i e n c y  and e f f e c t i v e n e s s .  and t o  
conduct a f i n a l  assessment o f  the en t i r e  p ro lec t .  The 
r o l e  of t h e  i n t e r n a l  a u d i t o r  m d  the  t iming o f  the a u d i t  
a r e  discussed. In cases whelr  dernlopment of  a system 
extends o w r  s e v e r a l  yea r s ,  a conunuoua audit process  
is suggested. 

-- 

surpo, Ulr isUlpher  W. 

D a t a  !4auaseman) December, 1973. pp. 14-17. 

datermine the n e a s r i t y  of  a post-implermntation audit. 
The a u d i t  is defined as any procedure f o r  e v a l u a t i n g  the 
performance of  a d a t a  p rocess ing  system. key elements 
of which include management review o f  the r e s u l t s ,  docu- 
e n t a t i o n ,  and o h j e c t i v i t y .  The impl i ca t ions  of oblec- 
t i v z t y ,  r e l a t i v e  to the  cho ice  of  a person to conduct 
the review. a r e  discussed. 

Resul ts  of t h e  survey i n d i c a t e d  t h a t  r e l a t i v e l y  
few companies used t h e  formal p o s t  a u d i t  procedure. 
The au tho r  i n d i c a t e s ,  however. t h a t  one of  t he  primary 
j u s u f i c a t i o n s  f o r  the pos t  a u d i t  is t o  i d e n t i f y  the 
causes  f o r  c o s t  over-runs in o r d e r  to  prevent  s i m r l a r  
occurences in f u t u r e  systems. The d u d i t  approach used 

a l a rqe  r e t a i l  cham is b r i e f l y  desc r ibed  t o  show 
g e  advantages t h a t  can be r ea l i zed .  ?he elements  of 
t he  post a u d i t  t h a t  a r e  e s s e r ? t i a l  to  its success a re  
u m l i n e s s ,  m t h o d i c a l  exanunauon ,  managerial review. 
p u b l i c i t y  of t h e  r e s u l t s ,  s e p a r a t i o n  from personnel  
evaluat ion.  and o b j e c t i v i t y .  

'IS t h e  P O S t  Audit NeCeSsaIy?' 

A surrey of twelve o rqanrza t iona  w a s  conducted to 

Carlson, E r i c  D. 
*Evaluat ing t h e  Iqac t  of  Information S y s ~ . .  
nanaqemnt Informatica.  Voluna 3 .  N m a r  2 ,  1974. pp. 57-67. 

The concept of impact eva lua t ion  is i n t r c d u a d  and 
desc r ibed  i n  term of t w o  systems: an i n r t i a t i n g  system 
whose impact is t o  be  eva lua ted ,  and a target system upon 
which impact is t o  be masured.  S i x  lasthods €or  evalu- 
a t m g  t h e  impact of information s y s t e m  a r e  discussed. 
These include even t  logging, a t t i t u d e  survey. r a t i n g  and 
weighting, system measurement, syseem a n a l y s i s ,  and c o s t /  
b e n e f i t  malysir. Each mathod is descr ibed.  its apparent  
ddVantdgeS and d i s d d v a t a q e S  l i s t e d ,  and exanp les  o f  its 
u s e  qiven. 

Sam comp~n p r o b l e m  of a l l  t h e  m t h o d s  inc lude  t h e  
choice of m a s u r e s .  d a t a  c o l l e c t i o n ,  i d e n t i f i c a t i o n  of  
f a c t o r s  i n f luenc ing  t h e  e v a l u a u o n  r e s u l t s ,  i a t e r a c t x o n  
e f f e c t s .  d i f f i c u l t y  of c o n t r o l ,  and i u d g m ~ n t  criteria. 
A gene ra l  model &or imqact eva lua t ions .  adaptad €ram 
experinrental s tatisucs,  is propose& as a method of 
.axt igat ing the  complexities. The elements  of t h e  model 
include a s ta tement  of  o b j e c t i v e s .  a cho iee  o€ measures. 
the choice o f  treacraents and experimeneal  U ~ A U .  t h e  
plan f o r  ass igning t h e  e r e a w n t s .  a saaple s e l e c t r o n  
plan,  and t h e  choice of  a n a l y s r s  cratecia and techniques. 
An example of t he  u s e  of t h e  model is qiven f o r  a s t a t i s t i -  
c a l  eva lua t ion  of t h e  i c q a c t  of an i n f o n n a u o n  system on 
the prepa ra t ion  of  a budget. 

Harris, Richard D. 

Data Ranaqement. September. 1971. pp. 64-71. 

Early e f f o r t s  a t  s y s t e m  a u d i t i n g  a r e  eva lua ted  
and found' to ba l ack ing  on a t  l e a s t  fou r  d i f f e r e n t  
grounds. The queatron of whether e x t e r n a l  a u d l u  mver 
ADP systems s u f f i c i e n t l y  is r a i s e d  and seven reasons 
qiven w h y  i n t e r n a l  a u d i t i n g  should be concerned wi th  
ADP systems. I t  i s  reconmended t h a t  the func t ion  be 
a i n t e g r a l  p a r t  of t h e  I n t e r n a l  Audit o r g a n r i a t i o n  
and t h a t  it possess  both ADP systems and a u d i u n q  ca- 
p a b i l i t i e s .  

The qoals of systems audi tanq a r e  de r ived  from 
such system c h a r a c t e r i s u c s  as s e c u r i t y ,  r e l i a b i l i t y ,  
a u d z t a b i l i t y ,  c o n t r o l ,  parformance, and c o s t / e f f e c t i v e -  
ness .  ?he p r i n c i p a l  ac t ion  programs rnclude o p e r a t i o n a l  
rud r t e  of da t a  c e n t e r s ,  review of systems development 
p ro jec t s .  and t f c n n i c a l  a s s i s t a n c e  €or f i n a n c i a l  a u d i t s  
of business  €unct ions.  In add i t ion ,  an a c t i o n  program 
t h a t  c ros ses  a l l  a r eas  i s  involvad wi th  s e c u r i t y  and 
protect ion.  ?he lack of support inq s t anda rds  and po l i -  
u e s  for ADP aud i t ing  is noted.  s e v e r a l  a d m i n i s t r a t i v e  
p o l i c i e s  and t e c h n i c a l  s t anda rds  are suggested.  and an 
example of an a u d i t  c h e c k l i s t  is qiven. 

working r e l a t i o n s h i p s  between i n t e r n a l  a u d i t i n g  
and systems people a r e  d i scussed  and s e v e r a l  s p e c i f i c  
problems a r e  ra ised.  These rnclude m a s u f e n e n t  o f  system 
usage. documentation, post-audi t  reviews. and m d i f i -  
ca t ions  to systems. F i n a l l y .  t he  i m p l l c a t i a n s  of systems 
audrt inq Ear a u d i t  planning a r e  exanuned. 

'EDP S y ¶ t e M  A u d i t S . .  - 
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Dearden, John and N o l a n ,  Richard L. 
.Hew t o  Control  the Cmpute r  a%3ource.. 
Harvard Business m, NOVCmber-EIIeembBr, 1973. 

The computer resource is d i f f e r e n t i d t e d  Erom o t h e r  
s t a f f  a c t i v i t i e s  i n  t h r e e  ways. F i r s t .  it has  a sunple  
purpose, economy, although i to . con t ro1  is Ear mom d r f f i -  
c u l t  than it appears on the  s x f a c e .  Second, it has  a 
complex set  of supply/demand , :baracter is t ics  including 
a hiyh r a t i o  of  Lixed t o  v a r i a b l e  cos t s .  economy oE 
sca l e .  r ap id  growth of the need ior ADP s e r v i c e s ,  and 
c y c l i c a l  loads. ThLrd, the compucer resource is re la-  
tively new r e s u l t i n g  i n  i n w s u r e n t  dec i s ion  and s t a f f -  
i ng  unce r t a in t i e s .  

Three case s t u d r e s  on t h e  s u b l e c t  of  charqeout  of  
c o q u t e r  s e r v i c e s  a r e  presented.  the f i r s t  w i th  no charge- 
out ,  t he  second with f u l l  chargeout. a i d  t h e  t h i r d  w i t h  
p a r t i a l  chargeout. The no charqeout  case is cha rac t e r i zed  
by t h e  t r e a t u e n t  o€ t h e  computer as a f r e e  good and t h e  
requirement Eor a c e n t r a l  body, or s t a e r i n q  c o r n i t t e e .  
to con t ro l  the use o f  t h e  c o q u t e r  re:tourcB. The f u l l  
charqeout case uses a p r i c i n g  mechanisn to a l l o c a t e  c o w  
pu te r  resources and decentralize t h e  responsibility for 
e f f e c t i v e n e s s  of c w u t e r  use. In t h e  p i r t i a l  charqe- 
out  case, t h e  p r i c i n g  m e c h a n i s m  is used Co r a t l o n  re- 
sources  while  certain c o n t m l s  over  use e f  t he  computer 
remain cen t r a l i zed .  The au tno r s  recammcnd the use of 
Lull chargeout s y s t e m .  u i t 3  p a r u a l  chargeout  systems 
as an i n t e r m a d a t a  s t e p  mti1 mors experience is gasned. 

LS presented based on a Lour level a n a l y s i s  covering 
gu ide l ines  €or u s e  of t h e  mnputer, o p e r a u o n  of  t he  
con t ro l  system, nonitorang and c o n t r o l  of eEEiciency 
and e f f ec t zveness .  and hov semices should be a l t e r e d  
f o r  COntinUed eEfecuveness .  A s e n i o r  manaqerent steer- 
ing cormnrttee, a p r o i e c t  canaqemnt  systcm, and a de t e r -  
rmnauon of t h e  l e v e l  of user a c c o u n t a b i l i t y  a r e  seen 
as t h e  necessary ing red ien t s  t o  e s t a b l i s h  good control .  

A framework for management c o n t r o l  of  t h e  resource 

Gi lde r s l eeve ,  Thomas R. 
'Organizing t h e  Data Processing Function.. 
Datamauon. November. 1971. pp. 46-50.. 

organ iza t ion  of t h e  d a t a  processing func t ion  is t r e a t -  
ed on two Levels: s y s t e m  and prcqraumunq, and the  computer 
center .  fou r  poss ib l e  approaches to t h e  o rqan iza t ion  o f  
systems and prcqranmung are  examaned: app l i ca t ion ,  E u n c  
t i o n a l ,  p r o ] e c t - f ~ n c t i o n a l ,  m d  p r o l e c t  s t a f f .  The app l i -  
ca t ion  approach is w e l l  s u i t e d  t o  s i t u a u o n s  where 
a p p l i c a u o n s  a r e  d i s t i n c t  and no t  interdependent ,  but  
is weak i n  cases  vhere systems a r e  in t eg ra t ed .  The 
functLona1 approach is not advised for s y s t e m  and pro- 
granmung s ince  the  work is pr imar i ly  of the p r o l e c t  
type. The pmlec t - func t rona l  o rgan iza t ion ,  o r  matrix 
o rgan iza t ion ,  ga ins  the  advantages o f  t h e  func t iona l  
o rgan iza t ion  without  its disadvantages.  I t  is s u i t a b l e  
f o r  l a rge ,  mature systems and programing departmanta 
bu t  gene ra l ly  t o o  expensive for sma l l e r  groups. The 
p ro jec t - s t a f  f o rgan iza t ion  is mre s u t a b l e  t o  smaller  
o rgan iza t ions ,  but  problems a r i s e  from t h e  lack of l i n e  

The computer center is pr imar i ly  a product ion 
operat ion and t h e  appropr i a t e  o rgan iza t iona l  approach 
is funct ional .  Three Lunctional a r e a s  a r e  reconmunded: 
the computer floor, the  con t ro l  room, and the l i b r a r y .  
A schematic dragram Shows the flow of m a t e r i a l  between 
these th ree  funct ions and the  u s e r  and prograrrmung 
qrovs. Cer ta in  r e s p o n s i b i l i t i e a  which a r e  shared be- 
tween t h e  computer c e n t e r  and s y s t e m  and p r o q r q n q  
lsuch as personnel  deve lopmnt ,  s t anda rds .  and research 
i n t o  new e q u p n e n t  and techniques)  sugges t  t he  need 
f o r  a s t a f f  group under t h e  d a t a  processing d i r e c t o r  
as ve l l .  

'authori ty  on the  p a r t  oE t he  s t a f f  funct ion.  

cfolan. Richard 1. 

Comunicat ions of the ACW, J u l y ,  1973. pp. 399-405. 

pu te r s  i n  o rgan iza t ions  is noted, and the  use of s t a q 8  
t h e o r i e s  f o r  devedoping knowledge i n  d i v e r s e  f i e l d s  
during formative per iods is  discussed.  A s t a g e  hypoth- 
e s z s  for  t h e  use of m a p u t e r r  i n  o rgan iza t ions  is then 
developed based on t h e  p a t t e r n  of computer budget grffth 
f o r  t h ree  c o q a n l e s .  The s p e c i f i c  t a s k s  of planning,  
organirurg, and c o n t r o l l i n g  a r e  r e l a t e d  t o  the  f o u r  
def ined s t ages  of budget grwthz -uter acqu i s s t ron ,  
i n t ense  system development, p r o l i f e r a t i o n  o€ c o n t r o l s ,  
and use r / se rv i ce  o r i en ta t ion .  

Stage I is characterazed i n i u a l l y  by d l ack  of  
c o n s i s t a n t  management approach and a f i n a l  coumitrent  
by managunent t o  t h e  computer. Stage 11 is c h a r a c t e r i z e d  
by management's a t tempt  to use up t h e  capacLty o€ t h e  
computer and t o  inc rease  the range o f  app l i ca t ions .  
The computer budget i n m a s a s  exponen t i a l ly  and becorns 
a m q o r  management concern. In Stage 111, manaqement 
a t t e n t i o n  is focused on c o n t r o l l i n g  expend i tu re s  and 
v a n o u s  con t ro l  d e n c e s  are i n s t i t u t e d .  Stage I V  is 
cha rac t e r i zed  by a maturing oE t h e  computer funct ion.  
a refinement of c o n t r o l s ,  a slower grwth o€ t h e  corn- 
p u t e r  budget. and inc reases  in e f f i c i e n c y .  

a s soc ia t ed  v i t h  t h e  manaqement euncuons  of planning,  
organizing and c o n t r o l l i n g  during each of the four s t ages .  

Managing tho Coneuter Reaourcer A S t a q .  Hypothesis: 

The l ack  of a nonnative t h e o w  f o r  t h e  use of eo- 

Three tables o u t l i n e  the  va r ious  t aaks  and sub ta sks  

Gibson, Cyrru R., and Nolan, Rlchard L. 
Wanaging t h e  Pour Stages  of EDP Grcwth.' 
Harvard Business Review, January-fkbruary, 1974. pp. 76-88. 

Four s t a g e s  of ADP grwth a r e  e s t a b l i s h e d  ( i n i t i -  
a t i on ,  expansion. EonnalizaUon, and maturi ty)  and v i thm 
t h i s  €ramwork. t h r e e  typas of grwth a r e  discussed:  
grarth i n  computer a p p l i c a u o n s ,  qrwth i n  t h e  s p e c i a l i -  
za t ion  o f  ADP personnel ,  and growth i n  f o r m a l  manaqe- 
nent techniques and orqanizatron.  The c h a r a c t e r i s t i c s  
of each type o f  growth dur ing  each s tdqe  a re  shown 
g raph ica l ly ,  followed by a d i scuss ion  of the Lour s t aqea .  

In s t a g e  I .  the co rqu te r  is t y p i c a l l y  loca t ed  i n  
the department where it will be Lirst used and manage- 
ment pays l i t t le at tentLon t o  Longer range i m p l i c a u o n s .  
Nei ther  payback c r i t e r i a  nor c o s t s  a r e  s c r u t a n i z e d  
c a r e f u l l y ,  and budgets t y p i c a l l y  expand r ap id ly .  In 
add i t ion ,  d i s rup t ions  may be caused as a r e s u l t  of em- 
ployee f e a r  of the  new computer. Staqe 11 is cha rac t e r -  
ized by an explosive growth of  conputer a p p l i c a t i o n s  
brought on by the  enthusiasm generated from e a r l y  s u e  
c e s s e s ,  mre use r  demands,  and a lack of manaqement 
con t ro l s .  Key manaqement a c t i o n s  during t h i s  s t a g e  in- 
volve t h e  development of s t rong  middle managers and 
a r ecoqn i t ion  of t h e  inc reas ing  s p e c i a l i z a u o n  of p e r  
sonnel  w i th in  the  c o q u t e r  department. In s t age  111, 
the budgetary crisis brought on by runaway costs i n  
Stage I1 r e s u l t s  i n  excesaive c o n t r o l  rrethods by manage- 
ment t h a t  may put  a stop t o  grarth. Three sugges t ions  
a re  given f o r  management during this stage.  F i r s t .  
there  1s a need t o  c e n t r a l i z e  some p a r t s  and decen t r a l -  
i z e  o t h e r  p a r t s  of the  computer resource. Second, t op  
managerent m u s t  become involved i n  t h e  d i r e c t i o n  of  
t he  corrputer msourm.  Third,  the systems ana lya i s  
funct ion m u s t  ba reorganized t o  p rope r ly  r e f l e c r  user 
needs. Stage I V  r e q u r e a  t h a t  t he  manager Eind a balance 
between s t a b i l i t y  and t echno log ica l  adVMcem3nt. t he  
key to which lies i n  the  q u a l i t y  of comunica t r ans  
between himself and top manaqement, and between t h e  
HIS depar-nt and the u s e r s .  
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Bat t aa l i a .  Vincent J. 
* c u t t i i s  CDnputer ~osts . .  
Financ ia l  Executive,  August. 1972. pp. 26-30. -- 

'Value Feceived Analysis* (VRAU) is proposed as a 
rnthod of measuring oarqueer ope ra t ions  accu ra t e ly  
enough to improve p roduc t iv i ty .  It is s h w n  by exanple 
that most s y s t e m  are n o t  u t i l i z e d  fully, and t h a t  
t y p i c a l l y  a p p l i c a t i o n s  a re  n o t  chcaen on t h e  b a s i s  of 
payback or p r o f i t a b i l i t y .  me value r ece ived  a n a l y s i s  
consists of t w o  phases. The f i r s t  i s  e s s e n t i a l l y  a 
computer e f f e c t i v e n e s s  a u d i t  t h a t  e v a l u a t e s  t h e  depart-  
r e n t  i t s e l f  w i th  r e s p e c t  t o  o rgan iza t ion .  funct ions.  
and e f f i c i e n c y .  S p e c i f i c  areas to be eva lua ted  include 
personnel  p roduc t iv i ty ,  t h e  l e v e l  of u t i l i z a u o n  of 
nardvare. t h e  choice of so f tware  and o p e r a t i n g  systems,  
and a n a l y s i s  o f  t h e  product ion env i ronmnc  covering 
such i t e m  as schedu lmq ,  t e s u n q  procedures ,  l i b r a r y  
procedures ,  s u p p l i e s ,  q u a l i c y  control, p h y s i c a l  layout, 
and s e c u r i t y .  

Phase I1 of t h e  VIU focuses  on t h e  use of t h e  ADP 
resource by both u s e r  and non-user d e p a r t m n t r  and t h e  
b e n e f i t s  received. This phase concen t r a t e s  on such 
aceas as t h e  value provlded to  u s e m  by d a t a  p rocess ing ,  
t he  e f f e c t i v e n e s s  of t h e  tools be ing  generated.  fu- 
turs u s e r  needs f r o m  d a t a  p m c e s s i n q ,  and p r o f i t a b l e  
a p p l i c a t i o n s  o r  c o s t  s av ings  t h a t  are  being overlooked. 
A b r i e f  case s tudy  i s  g iven  t o  show how a mult i -divisLonai  
coqany used a V W  t o  reduce expend i tu re s  by 15%. 

S a t & ,  Hendrick S. 
. C a s t  Control  f o r  Cmpute r s r  Applying Bread-and-butter 
Pr inciples . .  
Business Horizons,  February,  1973. pp. 73-82. 

aR h i g h l i g h t e d  by f i g u r e s  shoving c u r r e n t  expend i tu re '  
rates. The au tho r ' s  con ten t ion  i s  t h a t  management can 
c o n t r o l  costs i n  t h e  ADP area, and sene s p e c i f i c  approaches 
dm ou t l ined .  Planning is t h e  f i r s t  s t e p  and should b e  
used as t h e  b a s i s  €or management q u e s u o n s  about  fu tu re  
mmputer  expend i tu re s  and methods of reducing casts. 
Associated w i t h  t h i s  IS t h e  need €or c l e a r l y  de f ined  
budgets and t h e  charging o f  u s e r s  for s e r v i c e s  rendered. 
TOP management should a l s o  i n s i s t  on a comprehensive 
I n f o m a t i o n  system €or ADP, one t h a t  i nc ludes  u t i l i z a -  
u o n  reports, e f f i c i e n c y  r e p o r t s ,  and c o s t  except ion 
r epor t s .  

Although top  manaqement need n o t  be f d m l i a r  wrth 
the t echnrca l  a spec t s  of a v a l u a t i o n  p roduc t s ,  he should 
a t  least  be awara o f  t h e  value of such coo l s  as monitors  
and s imula t ion ,  and ques t ion  t h e  DP manager about t h e i r  
u se .  O u t s i d e  a u d i t s  a r e  also r e c o m n d e d  f o r  l a r q e r  
conpanies as a mans o f  f i n d i n g  cost r educ t ions ,  pa r t i cu -  
l a r l y  t h e  p o s s i b i l i t y  o f  purchasing 'iervices or software . 
an the outs ide.  The t r ea tmen t  of ADP as a p r o f i t  c e n t e r  
is judged t o  have merit in term of  f o r c i n g  t h e  ADP 
group to be c o q e t i u v e  wr th  o u t s i d e  s e r v i c e s .  F i n a l l y ,  
because *people  costs. c o n s t i t u t e  such a l a r g e  p a r t  
o f  t h e  budget ,  p r o d u c t i v i t y  measures and tmls  t o  
dueamate c e r t a i n  t a s k s  are suggested.  

-- 
The s t a k e s  involved i n  t h e  cost o f  AOP i n s t a l l a t r o n s  

; 

.- - -- - _-. -fd=y, - P6.t'- 0 ~ -  E. .. 
X S y s t e m  Approach t o  Planning and Adjust ing Computer 

Capacity: 
danaqemenc Adviser, July-August,  1974. pp. 32-15. 

The author 's  baSlC p r e l u s e  is t h a t  1: LS pOSSLble 
t o  Lncrease system c a p a c i t y  i n  less costkf  w c p  than 
upgrading to a l a r g e r  system. The modular design of 
today 's  compu'.er~ p e n n i t s  i nc renon ta l  adjusunenc O C  
conf igu ra t ions  to  better match workloads and to elizi- 
n a t e  bot t lenecks.  S i r m l a r l y ,  software changes can o f t e n  
improve system ?erfonnance and avord malor system up- 
grades.  Other  f a c t o r s  i n f l J c n c i n g  s y s t e n  capacief  i3- 
clude ope ra to r  s t a f f i n g ,  system improvements, and t z e  
t r adeof f  between turnaround t i n e  and capacr.ty. 

Capacity ad]ustment i s  ~ e n e r a l l y  viewed as a 
long term d e c i s m n ,  but Lte au tho r  po rn t s  ou t  t h a t  
sma l l e r  incremental  changes in capac i ty  mrouqn configu-  
r a t i o n  changes, add-ons. o p e r a t i o n s  s t a f f i n g ,  and s3:t- 
w a r e  rmprovements can e a s e  lonq run planning f o r  c o q u t e r  
capaci ty .  The l ead  t i n e  €or making capac i ty  a d ~ u s t c a n t s  
is  q reac ly  reduced and t h e  a b i l i t y  t o  correct Eo! fore- 
case e r r o r s  is g r e a t l y  s impl i f i ed .  Hanagement ga ins  
f l e x r b i l i t y  i n  t h e  s h o r t  run and. to a Larqo excenc. 
can avoid capac i ty  changes Ln l a r q e  and c o s t l y  mcrements .  

. --- .-. 
Primavera, willram J; 
'Cost Savings Possible i n  nata Preparataon: 
C o m u t e r s f - ~  Automatmn, .%y, 1971. pp. 19-20. 

In s p i t e  of t h e  fact t h a t  c o s t s  p e r  computation 
in corrpuung equipment have decreased about  t e n f o i d  wi th  
each c o m u t e r  gene ra t ion ,  d a t a  e n t r y  c o s t s  h a w  con- 
t inued t o  rise. This  is a t t r i b u t e d  p r m a r i l y  t o  t h e  
e x t r a  personnel  expense involved. Seve ra l  i n e f f i c i e n t  
p r a c t i c e s  a r e  i d e n t i f i e d .  Inc lud ing  unsd 'eduled ba tches  
of work. lack of product ion s t anda rds .  poor document 
€ormaes. and company p o l i c i e s  o f  100% v e r i f i c a t i o n .  

S o r e  suggested s o l u t i o n s  include mre computer 
edie-ing to e l i n u n a t e  v e r i f a c a u o n ,  more r e a l z s t a c  
scheduling. measurement of o p e r a t o r  performance. and 
n e w  equrpment. o p e r a t o r  p r o d u c t i v i t y  is seen ds t h e  
mast important € a c t o r  to  assess, and a technique f o r  
p r e d i c t i n g  da ta  p repa ra t ion  t i n e s  is suyqested t h a t  
can a i d  i n  eva lua t ing  d i f f e r e n t  a l t e r n a t i v e s  €o r  d a t a  
? repa raUon .  Experaences of t w o  conpanres demonstrate  
t h a t  improved masurement  and c o n t r o l ,  and the app l i -  
ca t ion  of b a s i c  product ion and Schedule c o n t r o l s  can 
g rea t ly  inc rease  PKOdUCtiVity. 

3rd keypunch, t he  bu f fe red  ieypunch, key-ta-tape,  and 
shared p rocesso r  key-dis6-tape within t he  gene ra l  
ca t egor i e s  of o p e r a t o r  p r o d u c t i v i t y ,  e r r o r  c o n t r o l .  
machine ~ J t i l i z a t i o n .  manaqe.ment c o n t r o l ,  and ope ra t inq  
cos t s .  

A c h a r t  compams the  e h a r a c t e r i s u c s  of t h e  otand- 

_ _ _  - ._ - - . -. . - --.- - 

Elevins .  Herbert  H. e t  al. 
'Xanaqing MIS - P a r t  1: C o n t r o l l i n g  C a s t s t  P a r t  2: Audit ing 
for Accuracy; P a r t  3 1  Personnel ;  P a r t  41 Securi ty8 P a r t  5 :  
Future Developments.. 
F inanc ia l  Executive,  June. 1974. pp. 26-36+. 

mis  f i v e  p a r t  s e rLes  is based on t n e  responses  
of f i v e  top-level  ADP managers t o  s p e c i c i c  ques t ions  
In each of t he  sub]ect a reas .  I n  P a r t  1. t he  qi tes t ion 
What  techniques do you use t o  con t ro l  Y I S  ea ts? .  w z u  
asked. The approaches used included t i n r e  account ing . 
systems, educat ion of  users t o  e l i m i n a t e  was te fu l  
p r o l e c t s ,  mLcroCiche, bL l l inq  of user  depa rLwnts ,  
c o s t / b e n e f i t  analyses ,  and p r o l e c t  s t d t u s  r epor t s .  
I n  mewer to  d ques t ion  reqardinq tne c o n t r o l  of  growth 
of 5ysterns. t he  d a t a  base approach. rewrlar CevLCw of 
ou tpu t s ,  m d  p c o ~ e c t  reviews a r e  suqqestcd.  4s t o  t n e  
f i n a n c i a l  ] u s t i f i c a t i o n  of t a e  VIS d e p a r m n t ,  t h e  
qeneral  concensus vas t h a t  2 o l l a r  savinqs could be 
q u a n t i t i c d ,  even thouqh n a y  of che advantaqes of t h e  
.%Us were e s s e n t i a l l y  i n t a n g i b l e .  



S d r a d e r ,  William J., Jr. 
'bata  Processing -  NO^ F r o n t i e r  f o r  S c i e n t i f i c  Hanaqeumnt. 
nanaqement Adviser, July-August, 1971. pp. 37-42. 

ape app l i cab le  t o  d a t a  processing a r e  examined: work 
ueasurement, i n t e r n a l  schedul ing,  r e s p o n s i b i l i t y  ac- 
counting, c o s t  c o n t r o l  and budgeting, p r o j e c t  manage- 
m n t ,  p r o j e c t  eva lua t ion ,  personnel management and long 
range planning. Work maasurement leads to s t anda rds  which 
can ne use€u l  i n  managing throughput and detcrmining 
personnel r e q u r e m n t s .  I n t e r n a l  schedul ing he lps  t o  
inc rease  throughput in m u l t i p m g r a d n q  systems and 
i d e n t i f y  c r i t i c a l  p o i n t s  w i th in  the  o v e r a l l  work € 1 ~ .  
Under r e s p o n s i b i l r t y  accountinq, the va r ious  €unct ions 
within d a t a  processing would be t r e a t e d  a s  s e p a r a t e  c o s t  
cen te r s  as a means of b e t t e r  con t ro l l i ng  cos t s .  Charqe- 
back of d a t a  processing costs to u s e r  departments is 
proposed as a means of making use r s  more cognizant  o f  
the c o s t s  of computing, while t h e  d a t a  processing manager 
r e t a i n s  r e s p o n s i b i l i t y  €or a c c o m l i s h i n q  t a s k s  w i t h i n  
h i s  budget. In add i t ion ,  a c o s t  c o n t r o l  system is recom- 
mended t o  provide management with b e t t e r  b reakdwns  of 
a c t u a l  expenses by p r o j e c t  and function. A p r o j e c t  
management approach, s i m i l a r  to t h a t  used f o r  malor 
c a p i t a l  LnvesMents, rs sugqested and t h e  b a s i c  s t e p s  
i n  p r o j e c t  a u t h o r i z a u o n  a r e  described. A p r o j e c t  evalu- 
a t ion  technique is a l s o  recollrendad t o  provide m a n a q e -  
,mnt  with gu ide l ines  €or fu tu re  p r o j e c t s  as w e l l  a s  
assessment of cu r ren t  p r o j e c t  status. Improvements in 
personnel management are needed to increase the eEf i -  
ciency of t he  praqramming function. F i n a l l y ,  t he  need 
for long ran- planning is emphdaized. 

Eight  techniques of s c i e n t i f i c  manaqement that 

Mans. Dmald L. 

nMascment Controls ,  J u l y ,  1969. pp. 148-153. 

A c h e c k l i s t  of t e c h n i q w s  for manaqemnt of t k e  data 
processing c e n t e r  is given and each is b r i e f l y  discussed.  
The need f o r  an o r g a n i z a u o n  dart is f i r s t  noted and 
sanple  Charts  €or a small ,  medium. and l a r g e  scale m s t a l l a -  
t i o n  a r e  included. The sepa ra t ion  of d u t i e s  i n t o  ope ra t rons ,  
programming, and systems is recanraended. ds is the prepara- 
t i o n  of formal job desc r ip t ions .  An independent c o n t r o l  
group t o  bdlance and e v a l u a t e  inpu t  and ou tpu t  is suggested. 
Operations p r a c t i c e s  should inc lude  workload Scheduling, 
machine loqs,  s t anda rd  tunes f o r  r ecu r r ing  jobs ,  and 
f o n n a l u e d  operat ing procedures. F i l e  p ro tec t aon  proce- 
dures ,  rncluding gu ide l ines  €or r e t en t ion .  s t anda rds  f o r  
housekeeping, and t h e  recovery of s c r a p  c a r d s  and paper 
axe discussed. 

flow cha r t ing  s t anda rds ,  and t e s u n g  procedures ,  i nc lud ing  
procedures f o r  new programs, a r e  exammed. F i n a l l y ,  a 
po l i cy  for the  eva lua t ion  of d a t a  processinq personnel ,  
insurance coverage, procedures f o r  emergency s i t u a c i o n s .  
and the  need for a long-tern plan a r e  discussed.  

Data Processing Hmagemsnt.. 

For +he p rograming  group, documentauon procedures .  

Perter, W. Thomas. 

of  EDP Systems Controls.' - Data Manaqement, September, 1970. pp. 29-33. 

Three types of  c o n t r o l s  are considered: manaqemant. 
o rgan iza t iona l ,  and procedural. Hanaqement c o n t r o l s  r squ i r e  
s t anda rds  for equ ipmnt .  personnel  and p ro ]ec t s  a g a i n s t  
which performance can be maaured  and appropr i a t e  co r rec t ive  
a c t i o n s  taken when necessary. I n  m n ~ u n c t i o n  w i t h  t h i s .  a 
long range plan is reconmended f o r  t he  e s t ab l i shmen t  of 
p o l i c i e s  and p r i o r i t i e s .  

o rgan iza t iona l  c o n t r o l s  s epa ra t e  the  systems plannrng 
and programrmng funct ion,  t he  ope ra t ions  €unct ion,  and the  
program maintenance and l i b r a r y  €unction. In t h i s  organi- 
za t iona l  context ,  t he  r o l e s  and funct ions of each group a re  
discussed. 

Procedural c o n t r o l s  involve t h r e e  l e v e l s t  source da ta ,  
d a t a  processing,  and reportzng. Source d a t a  con t ro l s  are 
used p r m a r i l y  to deternune t h a t  t r a n s a c t i o n s  ham been 
properly recorded a t  t he  po in t  of o r i g i n .  and t h a t  they are 
properly transnutted t o  d a t a  processinq. The use of program- 
ned e d i u n q  o f  source d a t d  is d i scussed  as a mans of replac- 
i n g  so- of t he  t r a d i t i o n a l  human Checks on d a t a  accuracy. - 
Data proeessing c o n t r o l s  are used to detect the  loss or non- 
processing o f  d a t a ,  t o  check on t h e  accuracy of  a r i t hme t i c  
operatzons,  and t o  detenrune t h a t  all t r a n s a c t i o n s  are 
posted to the proper  record. &por t ing  c o n t r o l s  i n s u r e  t h a t  
ou tpu t s  a re  complete, s u b s t a n t i a l l y  c o r r e c t ,  and t h a t  errors 
de tec t ed  during processing have been corrected.  

'Control Considerat ions i n  Systems operat ions;  The Necessi ty  

Reid. H. V. 
.Problems i n  Hanaging the  Data Processing Department: 
Journal of System :4anagemant. Hay. 1370. pp. 8-11. 

The g r a r i n q  s o p h i s t i c a t i o n  o f  conputel  systems has 
added to manaqement's p r o b l e m  i n  c o n t r o l l i n g  them. 
several of  t h e r e  problems d m  examined uitb an eye t w a r d  
he lp ing  management to  recoqnize and d e a l  w i th  them i n  
the fu tu re .  The d i f f i c u l t y  i n  m a t u r i n g  t h e  p roduc t iv i ty  
of systems and proqramming personnel  is Eirst noted and 
an approach t o  work m a s u r e m n t  LS discussed. Prcduct  
q u a l i t y  LS another  problem area,  and the p re - ins t a l l a t ion  
a u d i t  concept is proposed as one approach t o  e l i m i n a u n g  
de lays  and e r r o r s .  Third generat ion so€Cuare has added 
t o  c o s t s ,  not  only because of  unbundling but  a l s o  because 
of i nc reased  maintenance problems. In con juncuon  with 
t h i s ,  q r e a t e r  personnel turnover  w i l l  f u r t h e r  aggravate 
the s i t u a t i o n .  

In the  ope ra t ions  a rea ,  proper  s t anda rds ,  d o c w n -  
t a t i o n ,  and ope ra to r  t r a i n i n g  a r e  i d e n t i f i e d  as key 
elements of  a success fu l  ope rauon .  In p a r t i c u l a r ,  t he  
SOphisticatiOn of today 's  machines demands p r o f i c i e n t ,  
we l l - t r a ined  ope ra to r s  t o  assure  e f f i c i e n t  ope rauons .  
Data e n t r y  is Erequcntly a problem area,  and the passi- 
b l l r t y  a€ OCR ds an i npu t  source,  thereby el imrnatrnq 
many of t h e  problems of  keyboard d a t a  e n t q .  is suqqested. 

t inued hardware advances, independent p e r i p h e r a l  o f f e r  
ings,  unbundlinq, personnel sho r t ages ,  and inc reas ing  
t r a rn inq  cos t s .  

-- 

Future impacts on manaqernent will be f e l t  €ram con- 
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Rutledge, Ronald fl. 
. In r ta l la t ron  nanaqemnt - The Next Ten Years.' 
Proceedings of the 1972 Spring Jo in t  Conputer COnfCmtncC, 
V o l w  40. pp. 833-839. 

me author gives an extrapolat ion of the  challenge8 
facing i n s t a l l a t i o n  managers in the coming years, and 
the manner i n  which h i s  a n  ins ta l la t ion .  Carnagie-al lon 
Universrty, expects t o  react  to them. The various mmeuter 
qenerauonr  are br ie f ly  traced and som of the chief 
charac te r i s t ics  of tlle f i f t h  generatron a r e  ident i f ied:  
low cost  m a s s  storage, re l iab le  and economzcal te le-  
communications. netvorkrng, and management information 
systems. 

Personnel and orqanrzation are seen as one of the 
key challenges. par t icu lar ly  the need for highly qual i -  
f ied people. An executive gap is described and it is 
suggested thae an executive position with the respon- 
s i b r l r t y  €or coordinating and integrat ing the organi- 
zat ion 's  computer resources is needed. Changes i n  system 
confiqurations and r e l i a b i l i t y  vi11 encouraqe the use 
of nunis surroun&ng a central ized CPU. Neworking w i l l  
all- the linking of loca l  computers, the mductron i n  
redundant f a c i l i u e s ,  and the elinunatron of dupl icate  
costs. New appmaches to parformutee masurerent .  m a t  
mntro l .  and financing will lead t o  fur ther  savings. 
Reductions in hardware maintenance and improwad sof t -  
ware enqneer ing  mthods vi11 resu l t  in increased canpe- 
t i t r o n  and more options for user se lec t ion  of outs ide 
maintenan- services. other  a r e u  discussed include the 
impact of contracts  and lay ,  standards, compeution, 
and manaqemnt information systems. 

J u g ,  Qavid C. 
' F a c i l i t i e s  nanaqemnt - A Marriage of Porcupines.' 
~ roceedings  of the 1972 F a l l  Jo in t  Computer Conference. 
V o l u a  41 ,  Par t  I. pp. 123-134. 

defined and its or ig ins  i n  the fQderal  qowar!trrCnt and 
in the heal th  care f i e l d  are  discussed. Not a l l  C O W  
panies can benefi t  from f a c i l i u a s  manaqement and LarF 
coqanies .  w h o  have already achieved economres of Scale, 
are  seen as the l e a s t  l ike ly  t o  real ize  any advantaqe. 
Benefits t o  small and medim sized users a re  primarily 
re la ted to  b e t t e r  control  over ADP operauons,  smaller 
investments t o  upgrade computer capaczty, e l i m n a u o n  
of ADP personnel problems. e a s i e r  conversion to current  
generation software, l ess  concern with select ion a €  
new equipment, and less  requirements for in-house de- 
mlopment personnel. Major cost  savings a re  based on 
the economies of sca le  real ized by the Eac i l i t i es  m a n -  
ager but a well wri t ten contract  is e s s e n t r a l  t o  a s s u r e  
that  t h e  savinqs are n o t  o f f s e t  by conversion or  o ther  
costs. The long range benef i t s  of the relat ionship are 
seen as the key to s u c c e s s  and the permanent nature 
of t h e  agreement is emphasized. 

mnagerrent are examined. flajor markets a re  in discre te  
and process manufacturing, the medical sector, the fed- 
e r a l  governmnt, and the Einana, sector. The market 
potent ia l  for  any sec tor  is dependent on f ive c r i t e r i a 2  
hamgeneow business mthods. simrlar products o r  ser- 
vices, regulabon by qovernment agencies, p r i o r  evidence 
of subcontracting servrces ,  and special  ADP operating 
problem. Porecasu of the market s ize  by 1977 are given 
for various sectors. 

Guidelines are suggested f o r  evaluating the vendor, 
h i s  proposal, and the contract. me three key areas 
of evaluation are f inancial  s t a b i l i t y ,  pas t  record. and 
level of industry expertise. 

The concept of f a c i l i t i e s  management is f i r s t  

The market s t n i c t u r e  and forecast  f o r  Eac i l i t i es  

S e e e t a r ,  0. ti. 
'Centralization or Dispersion of C w u t z n g  Facilities..  
IBH Svsteuu Journal, N & e r  3 ,  1973. pp. 283-301. 

the  antralization-dispersion deCiSAOn for eomputer 
f a c i l i t i e s  am examined w i t h  the object ive of devising 
a mithodology for the decision. The advantaqes of 
cencral izatron are f i r s t  discussed, with an emphasis 
on economies of sca le  and the  el iminat ion of dupl icate  
data b a s s  maintenanca. The tendency t w a r d  dacentral i -  
zat ion is next examrned. A s i d  from semral poychologi- 
c a l  fac tors  favarmg demntra l i ra t ion .  cer ta in  
comunication msts, e r rors ,  and interrupt ions a re  
avoided. Spec i f ica l ly ,  the user-ccmputer mmunicat ion 
cost. the cos t  of sarvicr interrupt ion.  and tne c o s t  
of cen t ra l iza t ion  f o r  N m s t a l l a t i o n s  a re  considered. 
A c o s t  manrmirataon solut ion is presented and i l lus -  
t r a t e d  usrng a hypothet ical  e x a q l e  of a s a t e l l i t e -  
oent ra l  network. 

t r a l i z e d  or dispersed conputat f a c i l i t r e s  are ne%t 
examined using system turnaround tirm as the ind ica tor  
of performance. A queuing model is developed char per- 
mats the detenuinauon of a c o s t  of the qua l i ty  of 
service. I n  conjunceron v i t h  the previously defined 
casts. guidel ines  are establ ished to a id  i n  decisions 
of central izaeion versus dispersion of camputrnq f a c i l i -  
t i e s .  The bas ic  s t ra tegy  proposed is the l inking of 
large regional  service centers  providing standardized 
production semices vith s a t e l l i t e  centers t h a t  perform 
local personalzed  serviced. 

- 
The relat ionahips  and tendencies t h a t  rnfluence 

The e f f e c t s  on qual i ty  of service provided by cen- 

Predericks. Ward A. 
* A  Case for  Central ized EOP.' 
B u s i n e s s  Automation. January, 1972. pp. 20-24. 

c e n t r a l i z a t i c n  of information processing a c t i v i t i e s .  
F i r s t .  the de8i r r  f o r  s tandardizat ion stems from a 
need to reduca duplication. Enforamant of standards 
requires  a cent ra l ized  authori ty .  Second. appl icat ion 
complexity is an outgrwth  of a demand for increasingly 
sophrst icated c o q u t e r  application8. which require 
d a t a  E r a  various funcuonal  areas. Third, u shortage 
of ADP personnel mmpels manaqement t o  bring them under 
c e n t r a l  management and control  p r i o r i u e s  on a cowany- 
v i &  b a s i s .  

CentralizaUon requires  t h a t  the ADP function 
be assrqned d i r e c t l y  to  corporate  management ra ther  
than a funct ional  organizauon.  Problems i n  the rela- 
uonships  with t r a d i t i o n a l  organizat ional  funcuons a re  
noted and a slw and de l ibera te  approach to integrated 
systems is advised. A five-step systeems development 
process is suggasted which includes identr€icat ion of 
a business need, formulation of an approach t o  s a t i s f y  
the  need, refinement of the  approach in to  a vorkable 
plan, rmplermntation. and ongoing support. Rle approach 
resembles the l i f e  cycle of a corporation and contrib- 
u t e s  to t h e  success of a central ized ADP ac t iv i ty .  

The s t ruc ture  of a cent ra l ized  ADP orqanizauon a t  
.WSey-FerqUIIOn is descrrbed and an analoqy to  a t o t a l  
c o r p r a t i o n  IS drsvn. R1Ls approach is seen a8 the key 
to successful  cen t ra l iza t ion  of tha ADP function. 

- 
Three bas ic  reasons are given for  the t rend toward 
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FOP ADP COSTS 

O'Cauler,  Thorn48 P., and Raaum. R o n e l l  8. 
'Can Cost  Accounting Kelp Manage the Rising Costs  o f  
AOP *rations?. 
The GAO Paview, Fall. 1972. pp. 46-52. 

and the d i f f i c u l t y  rn d e f i n i n g  the  p r e c i s e  level o f  expendi- 
tu res  p r e s e n t s  a cha l l enge  t o  the  accounting ptOfeSEion t o  
assist in managing t he  r i s i n g  c o s t s  of ADP operat ions.  Tuo 
aspects of t h e  problem a r e  the lack of consensus on what 
c o n s t i t u t e s  MP o p e r a t i o n s ,  and which account ing p r i n c i p l e s  
and s t anda rds  shou ld  be applied. Tho f i r s t  pr0DLem is one 
of management v i s i b i l i t y  and IS cha rac t e r i zed  by the  p r o b l e m  
oL i d e n t i f y i n g  e x a c t l y  which hardware i s  t o  be considered 
a s  p a l t  o€ ADP, which personnel  should be charqed t o  ADP, 
and what s u p p l i e s  a r e  p r o p r l y  considered ADP suppl ies .  
Var i a t ions  in account ing practicee a l s o  e x i s t  among d i f f e r e n t  
government agencies ,  p a r t i c u l a r l y  u r t h  respect to  the account- 
i n g  f a r  s o f w a n ,  and the quBstlon of c a p i t a l i z a t i o n  versus  
expansing. 

on their uaiqw and widespread impact, t he  r a t e  of Cnanqe Of 
the technoloqy, and t h e  magnitude of t he  expendrturrs .  In 
this cnn tex t ,  t h e  need f o r  an appropr i a t e  c o s t  accountlnq 
system i s  s t r e s s e d .  A GAO proyec t  t o  develop more specieic 
qurdanca in t h i s  area is noted. 

-a- 

The grcrth o f  ADP expend i tu re s  by the  Eederal qoveCnnent 

The conCern over ADP opera t ions  and t h e i r  cost.¶ 1s based 

m i c h a r d t .  Karl E. 
* C a p i t a l i z i n g  Cos t s  o f  Tnformation 
:4anaqem%at Accountinq, Apr i l ,  1974. pp. 39-43. 

Because of t h e  substantial na tu ra  of s y s t e m  c o s t s  
and t h e  f a c t  t h a t  their u s e f u l  l i f e  usually extends beyond 
m e  account ing pe r iod ,  an arqumznt is made f o r  c a p i t a l r z i n g  
c e r t a i n  of t h e  costs of development and maintenance of 
mformation systems. I t  is s t r e s s e d  t h a t  t he  form of an 
a s s e t ,  WheCfrar it b e  p h y s i c a l  o r  non-physical. should not 
b e  a dec id ing  f ac to r .  A system is s a i d  t o  be an a s s e t  be- 
cause i t  possesses t h e  three e s s e n t i a l  c h a r a c t e r r s t i c s  of 
an asset. n m l y ,  t h a t  a t  posses ses  p re sen t  and/or E u t u e  
b e n e f i t ,  t h a t  its b e n e f i t s  accrue t o  the  business .  and t h a t  
the r i g h t  to  its use is a l e g a l l y  e n f o r c e a l e  claim. 

%I analogy is drawn between systems c o s t s  and t v o  
o t h e r  c o s t s  which ace f r equen t ly  cap i t a l azed .  o rgan iza t ion  
cos t a  and cee4earch and development. The s i m i l a r r t i e s  betveen 
systems msts and these  o t h e r  t w o  c o s t s  a r e  used as a b a s i s  
€or ] u s t r f y i n q  c a p i t a l i z a t i o n .  A C q m e n t s  a g a i n s t  Caprtal-  
i z a t i o n  ace  reviewed and the  f a l l a c i e s  in each a r e  i d e n t i f i e d .  
These arguments i nc lude  t h e  f a c t  t h a t  systems is a continuous 
func t ion ,  t h a t  masurement  is d i f f i c u l t ,  t h a t  the's? is un- 
c e r t a r n t y  a s  to Euture b e n e f i t s ,  and t h a t  accounting con- 
s e r v a t i s m  should no t  t ake  precedence Over accura t e  repre- 
s en ta t zon  of a c t u a l  a s s e t s .  

c l a s s i f i e d  a s  i n t a n g i b l e  a s s e t s  and a l l o c a t e d  over t he  e n t i r e  
u s e f u l  l ife of t h e  system. H e  concludes t h a t  c a p i t a l i z a t i o n  
c o m u n i c a t e s  t h e  e x i s t e n c e  of an rmportant a s s e t  to the  use r s  
of Einancial  s t a t emen t s .  

The au tho r  sugges t s  t h a t  c a p i t a l i z e d  systems costs be 

Deckard. N o b l e  5. 
'Capturing the Devalopnmnt C a t s  of an t n t e g r a t e d  HZS: 
Journal of Systems Manaqemnt, January,  1970. pp. 14-17. 

during the development of a management rnfonnat ion system 
i s  presented. The f o u r  salor steps, or  phases ,  o f  develop- 
r e n t  of M .XIS r ep resen t  a convenaent nmthod f$r cost 
c l a s s i f i c a t i o n .  The f i r s t  o f  t h e  s t e p s  IS the o rgan iza t ion  
func t iona l  review and system r d e n t i f i c a t i o n .  t o  b u i l d  an 
orgdn iza t ion  synopsis  and d e f i n e  informatron needs. The 
second s t e p  is systems ana lys i a  and s y n t h e s i s  which de te r -  
runes how to b e s t  f u l f i l l  t h e  using o rgan i r ac ion ' s  i n fo r -  
m u o n  needs. The p r i n c i p a l  ca t egory  of c o s t s  b n  both steps 
IS manpower. The ch r rd  step, s y s t e m  development, involves 
t he  a c t u a l  desiqn and deve lop ren t  of the p ro ]ec t  through 
proqramnunq and ' s e r  t r a i r u n q .  riere, costs mvalve system 
a n a l y s t  and programrar manparer. p lus  computer tire and 
user t r a in ing .  The f i n a l  s r e p ,  system ImplemantatLon, k e e p s  
the system ope ra r ing  and 9 ~ ~ ~ 9 .  The malor c o s t  cataqory 
i s  conputer tima and m l a t e d  processing.  

Proper rewrung c a t e g o r i e s  m u s t  be e s t a b l i s h e d  t o  
i d e n t i f y  t h e  costs r e l a t i n g  to  a p ro iec t .  A list of e i g h t  
such c a t e g o r i e s  is euqgcsted. The c o s t  c a t e q o r i e s  provide 
the  b a s i s  for t w o  manaqeecar reparts c h a t  Serm as  admin- 
istrative tools for  reviewing c u r r e n t  p r o j e c t  c o s t s .  and 
for ga the r ing  c o s t  an fo rmauon  for f u t u r e  cos t -bene f i t  
camparirons. The f i r s t  is a m n t h l y  expend i tu re  report :  
the second LS a subsystem expend i tu re  r e p o r t  wnich pro- 
vides c o s t  information = t h e  subsystem develops through 
the mayor phases. S q l e s  of each r e p o r t  a r c  shown. 

A techniq.a  € o r  ga the rxng  and analyzrng c o s t  d a t a  

einney. John E. 
'Costing in a Data P rocess ing  Spartuent :  
xanaqement Xccomt ina ,  CCtober. 1974. pp. 29-35. 

X s c e n a r i o  rs developed in v n i c n  d consu l t an t  is 
c a l l e d  in to i n v e s t i g a t e  a Larqe overrun i n  a development 
p ro jec t .  Analysis  of ms t  records i n d i c a t e s  t h d t  the a c t u d  
c o s t  per hour for s y s t e m  m d  p r o q r a m n g  personnel  had 
Seen running moze than  twice 3s much as tne  Eigure t h e  
coupany had used eo 3ake L t s  e s t i n a t e s .  A z o s t  account ing 
system is then r e c o m n d e d  t h a t  provides  dudgeted hourly 
r a t e s  f o r  each cost c e n t e r  w i th in  t h e  department. Cost  
c e n t e r s  for both personnel  A n d  t h e  machine room a r e  r!c- 
f ined and YI annual budqec by c o s t  c e n t e r  LS prepared. 
T?le approach to de tec ran inq  Sudqeted hourly rates is then 
ou t l ined .  This i n v o l w s  s e t t i n g  a 'percent  d t r l i z a t i o n  
expected' f i s u r e  for each c o s t  c e n t e r  m d  applying it  
t o  t o t a l  a v a i l a b l e  hour s  t3 a r r i v e  a t  'expected produc- 
t i v e  hours: This  f i q u r e ,  'men d iv ided  i n t o  the t o t a l  
c o s t  c e n t e r  budqet ammnt,  g ives  the  budgeted hOuCly 
rate. F i n a l l y ,  t he  approach t o  lob ti= recordinq f o r  
both personnel  and e q u i p x n t  LS ou t l ined .  

improved c m t r o l  over  d a t a  processing c o s t s .  r e a l i s t i c  
c o s t i n g  of a l l  work perfortred. b e t t e r  cost e s t i m a t e s ,  
the a b i l i t y  to compare a c t u a l  c o s t s  to e s t ima ted  cos.ts, 
improved eva lua t ion  of  e f f i c i e n c y ,  and the  a b i l i t y  t o  
neasure p r o f i t a b i l i t y .  

The malor b e n e f i t s  de r ived  from t h e  approach anclude 
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 oha an. Xenneth e. 
'EDP Coat Informicion System.' 
m&m Data. ~un.. 1973. pp. 28-29. 

manager from h i s  o n p a n y ' s  president :  T a n  you prove EDP's 
p r o f i t a b i l i t y  to o u r  coapany?. The p r o f i c i e n t  manager 
would h a w  a book of  Managamant &pOrtS ready t h a t  would 
t e l l  c l e a r l y  whether or n o t  t he  p r i o r i t i e s  of  the cowany 
a r e  being served by d a t a  processing. whether t h e  depart-  
.mnts  of t h e  company a r e  fol lowing t h e  pre-deternuned 
business  pran. and the a c t u a l  l eva1  of  ADP expenses versus  
planned expenses. A d i f f e r e n t  ADP manager might have t o  
call a crisis maetinq o f  h i s  subordinates  in o r d e r  to  p iece  
t o g e t h e r  an a t sue r .  

report ing,  o r  p royec t  manaqemnt system t h a t  provides  
time and cost in fo rmauon  covering p r o l e c t  h i s t o r y .  cur- 
r e n t  p ro j ec t s .  planned p r o l e c t s ,  equapmnt  u t i l i z a t i o n .  
and personnel  u t i l i z a t i o n .  The use of an ADP c o s t  infor-  
mation system enab le s  a cclnpany t o  maintain much t i g h t e r  
c o n t r o l  over  WP c o ~ t s .  When charqes a r e  b i l l e d  to user 
depu tmsn t s ,  they encourage greater e f f i c i e n c y  i n  t h e  use 
of computer r e s o u r e s .  Brief  d e s c r i p t i o n s  a r e  qiven of 
f i v e  packaqes on t.?e maeet  t h a t  account €o r  c o m u t e r  
u t i l i z a u o n  and/or o r o n d e  p r o j e c t  con t ro l .  

h e  au thor  poses a hypotheUCal  ques t ion  to an ADP 

What is rieedad eo a n s w e r  such q u e s u o n s  LS a proyect  

HelIIdCaUIQ, JOkn G. 
'Technical Infonnauon Center Management: I\n Accounting 
Deficiency: - Ttle Accountinq .%view. J u l y ,  1969. pp. 605-610. 

The absence of = levan t  revenue and c o s t  rnfonna- 
t i o n  i n  t h e  ope ra t ion  of  most computerized eechnacal 
i n f o w a u o n  cen te ra  is noted and an i n v e s t i g a t r o n  Lnto 
the  u s e  of managerial account ing a p p l i c a u o n s  i n  such 
cen te r s  is described. The o p e r a u o n  of  a t echn ica l  in- 
fennation cen te r  i s  f i r s t  d i scussed  i n  t e r n  of its 
ob jec t ive  to ard i n  the. sea rch  f o r  t e c h n i c a l  i n fomat ion .  
The r o l e  of t h e  couputer  i n  t h i s  a c t i v i t y  is b r i e f l y  
described. 

Sona of the unde r ly ing  reasona € o r  a lack of  good 
accounting p r a c t i c e s  a r e  r e l a t e d  t o  t h e  € a c t  t h a t  t he  
t echn ica l  information c e n t e r  i s  a by-product o€ the  
t r a d i t i o n a l  l i b r a r y  func t ion  which has always been lacking 
Ln good accountrng nrethods. S p e c i f i c  problem a r e a s  r n  
developing g o d  account ing p r a c t i c e s  involve profession-  
sl personnel ,  who o f t e n  obyect t o  any form of  measurement, 
the d i f f i c u l t y  of d e f i n i n q  q u a l i t y  s t anda rds  f o r  output .  
the high f ixed  c o s t  n a t u r e  oE t he  cen te r ,  and l o i n c  
cost occurances r e s u l t i n q  from simultaneous searches 
and nonnal maintenance a c t i v i t i e s .  

Rettus, R. C. and S m M ,  R. A. 
.Accounting Can t ro l  of cata Promesing.'  
IBM systems Journal. timber I. 1972. pp. 74-92. 

A n  i n t e g r a t e d  account ing system c o n s i s u n q  of gen- 
e r a l  ledger ,  budget inq,  and resource u t i l i z a u o n  is 
presented. The m t h c d  o f  i d e n t r f i c a t i o n  oE c o s t  cen te r s  
is desc r rbed  and t h e i r  m t e q r a t i o n  i n t o  the  gene ra l  
co rpora t e  c h a r t  o f  accounts  is explained. Standard 
rates €or each resource a r e  next  computed by d iv id ing  
the budgeted cost by the  p roducuve  time. S p e c i f i c s  
a€ t he  c-utation a r e  covered using a computer system 
as an example. The measurement of  resource u t i l r z a t i o n  
is based on information provided by the  Systems Manaqe- 
men+ F a c i l i t y  and s t anda rd  ]ob costs a r e  computed using 
the previously developed s tandard r a t e s .  

The inpu t s  and o u t p u t s  of t h e  th ree  subsystems 
c c q r i a l n g  the  i n t e g r a t e d  accounting system a r e  i den t i -  
fied. Inputa t o  the g e n e r a l  ledqer  system come Crom 
payro l l ,  accounts payable. and ~ o u r n a l  e n t r r e s .  Outputs 
include t r a n s a c t i o n s  by account, t r ansac t ions  by account 
within c o s t  c e n t e r s ,  balance s h e e t  and Lncom? statement ,  
Coat cen te r  s t a t e a n t .  and p r o f i t  c e n t e r  qross pr0fL.t. 
Inputs  t o  t h e  budgeting system corn Erom c o s t  cen te r  
nanaqers and inc lude  d e t a z l e d  expenses by account by 
mnth.  Outputs of t h e  budgeting system provide montblv 
budgets with an annual  r ecap  reported by COSK cen te r  
group. Inputs  t o  t h e  resource u t i l i z a t i o n  system c o n s i s t  
Of t h e  a c t u a l  u t i l i z a t i o n  data .  Outputs r e p o r t  on re- 
source u t i l i z a t i o n ,  throughput  a n a l y s i s ,  and j ab  cos t s .  

- 

Cramp, F. T. 
*A Conputer c e n t e r  Accounting System.' 
Proceedings of  the 1972 P a l l  J o i n t  Computer Conference, 
Voluma 4 1 ,  P a r t  1. pp. 105-114. 

A conputer  cunter  account ing system i n  use a t  
Bell Labora to r i e s  i s  descrrbed. The system c o l l e c t s  
conputer  w a g e  d a t a  i n  t h e  form of o r i g r n a l  run a t a t i s -  
Ucs. and s to raga  and s e r v i c e  measurerents  from a 
v a r i e t y  of sources, conver t s  t h e s e  to  charqes,  and re- 
p o r t s  charges  by o rgan iza t ion  and pro!ect. Seve ra l  de- 
s ign c r i t e r i a  a r e  l i s t e d .  t h e  most im?orlant o f  which 
is t he  a b i l i t y  of t h e  system to  r e p o r t  on c o s t s  BY p r o p  
e c t  and depa r t r en t .  

A d e t a i l e d  d e s c r i p t i o n  i s  given of tae system's 
da t a  base a t  t w o  d l f € e r e n t  l eve l s .  A t  t h e  f i r s t  l e v e l ,  
t he  appearance of the d a t a  base to me user i s  discussed 
in t e r n  of da t a  s t r u c t u r e s .  t h e  associdt:ons among t h e  
s t r u c t u r e s .  and the  r o u t i n e s  €or access ing  them. A t  
the  second l e v e l ,  t h e  d e t a i l s  of  d a t a  base Lmplemnta- 
Cion are exarmned, i n  p a r t i c u l a r  t hose  which maue t h e  
system e a s i l y  expans ib Ie  and maintainable .  and less 
vulnerable  t o  d i s a s t e r .  

€our a c t i v i t i e s  a r e  descrrbed: t h e  c r e a t i o n  o€ t he  
da t a  base,  modrf icat ion of t he  d a t a  base ,  i n p u t t i n g  
o f  charges ,  and product ion of  reports. A n  approach 
used to permit  t h e  inco rpora t ion  of  new sources  of  
charging informatron i s  explained. Three s t anda rd  re- 
p o r t s  are prepared: one by pro]ec+ t o  be s e n t  t o  t h e  
c o n t r o l l e r ,  one by department to  be sent  to t h e  depart-  
r e n t  head, and one by job to be s e n t  to t.2e person 
responsible  € o r  the  job. Seve ra l  levels of backup a r e  
a l s o  described. 

In term of the user's i n t e r f a c e  t o  t h e  system, 

.+uller, Victor  E. 
'Ib2eponsibility Tim, Reporting f o r  Hanaqcmnt Cantrol  
O v e r  EDP.' 
Arthur Andarsen Chronicle ,  June, 1971. pp. E-11. 

The long-standrng opinion t h a t  ADP i s  not  subyect 
to t radAtiona1 c o n t m l s  is d i s p u t e d  by the  author. 
Xanaqement has  Erequently r e l i e d  on ADP personnel  t o  
develop t h e i r  own s y s t e m  f o r  c o n t r o l ,  and t h e s e  have 
o f t e n  tu rned  o u t  to be i n e f f e c t r m  due t o  a Lack of 
day-to-day a n a l y s i s  and fo l lw-up .  The s8Ife b a s i c  
con t ro l  p r i n c i p l e s  t h a t  a r e  app l i ed  t o  o t h e r  a r e a s  
of t h e  company a r e  appropr i a t e  f o r  ADP. S p e c i f i c a l l y .  
the need €or r e spons ib l e  f i n a n c i a l  planning and the  
cornparison of  r e s u l t s  a g a i n s t  a plan are t he  key t o  
e f f e c t i v e  con t ro l .  

A c e s p o n s i b i l i t y  t i n e  r e p o r t i n g  system i s  suqqested 
vnich COnsrstS of fou r  s t eps :  t h e  e s t ao l i shmen t  o f  
s tandard tires ( t h e  budge t ) ,  t he  development of a U t i l i -  
za t ion r e p o r t i n g  system, a c o w a r i s o n  o f  performance 
t o  the  s t anda rd ,  and an a n a l y s i s  of var lances .  Standards 
a re  developed based on the  running tines of programs 
and used t o  schedule  opa ra t ions ,  t o  repart on va r i ances ,  
and t o  charge users .  Checks and ba lances  a r e  brought 
i n t o  play by the i n t e r e s t s  o f  t h r e e  d i f f e r e n t  p a r t i e s .  
the scheduler .  t he  o p e r a t o r s ,  and t h e  user .  These opposinq 
fo rces  he lp  t o  keep the  s t anda rds  a t  an accura t e  level. 
Review and follow-up o f  va r i ances  from standard a r e  the  
b a s i s  f o r  c o r r e c t i v e  a c t i o n  and improved management 
control .  



Hurtado, Corydon 0. 
'4 System t o  .*asure EDP,' 
Journal  of S y s t e m  Management, January,  1972. pp. 32-35. 

Although many usen m a s u r e  the  e f f i c i e n c y  of t h e i r  
sys tems,  few have p rogram f o r  measurinq ope ra t iona l  
e f f ec t iveness .  A couprehensave eva lua t ion  system should 
be able to  perform a c o n t i n u n q  eva lua t ion  of bo th  e f f i c i -  
ency and e f f ec t iveness .  Evaluat ion is de f ined  a s  the process 
a€ determaning t h e  l eve l  of success  i n  acnievinq a predeter-  
mned object iva.  E f f i c i ency  r e l a t e s  to  t h e  product ion of 
r e s u l t s  p ropor t iona te  t o  t h e  e f f o r t  expended. E f fec t iveness  
i s  the  ex ten t  t o  which the ADP funct ion c o n t r i b u t e s  t o  the  
accomplishment of the user's programs. 

The eva lua t ion  system should strike a nalance between 
measures oL e f f i c i e n c y  and e f f ec t iveness .  Problems r e l a t i v e  
t o  the  development of an ADP e v a l u a t i o n  system model include 
the lack of s t anda rds  f o r  t h e  ADP i n s t a l l a t i o n ,  and the  
va r i e ty  of manaqement opinions on t h e  n a t u r e  and r e l i a b i l i t y  
of a corprehensive eva lua t ion  system. Object ives  must be set 
and the c r i t e r i a  for t h e i r  measumment detenmned. F ina l ly .  
a ~ u d g m n t  1 u s t  be made as to both t h e  e f f i c i e n c y  and e € € e c  
t iveness  of t h e  system. 

Campise. James A. 
'Conpurer h d e d  D a t a  P m a s s i n q  Haaaqemnt.. - Data Hanaqement, November, 1973. pp. 12-17. 

In s p i t e  of t he  f a c t  t h a t  the couquter  i s  used 
reqular ly  t o  control costs i n  Other a r e a s  o f  a business ,  
the computer d e p a r t r e n t  has  been slow to adopt t h e  u s e  
of t he  machine t o  c o n t r o l  its own a c t i v i t i e s .  A l i s t  of  
both apparent c o s t s  and hidden c o s t s  i s  given and the  
problen of developing some k i n d  o f  account ing €or both 
people and machines i s  discussed. A p a r t i c u l a r  problem 
a rea  LS tSe r e l u c t a n c e  of p m f e s s i o n a l  people to  be 
m a s u e d  and t h e  d i f f i c u l t y  of quan t i fy ing  c r e a t i v e  work. 

Standards are needed f o r  t he  neasurement of c o s t s  
and ce r t&n  convent icns  must E i r s t  be e s t ab l i shed .  Operators  
need conventions f o r  t he  handl ing o €  €0- and maqnetic 
media, and t h e  sequencing of jobs. P m q r a m e r s  need con- 
ventions €or t he  use of subrout ines ,  languaqes, Eile design,  
and flaw chart ing.  S y s t e m  a n a l y s t s  need conventions f o r  
f o m  design, dacumentauon. r e p o r t s ,  etc. :a a l l  t h ree  
areas .  s t r ic t  adherence to conventLons inc reases  the cnance 
of e s t a b l i s h i n g  m a s u r a b l e  s t anda rds  a g a r n s t  which each can 
be measured. 

a small and a l a r g e  i n s t a l l a t i o n .  ltanual logs of  people and 
machine t i s  a re  shovn a s  w e l l  as machine-produced r epor t s  
f o r  nnnthly accounting c o s t  d i s t r i b u t i o n s ,  o p e r a t o r  t i m e  
ana lys i s .  job a n a l y s i s ,  and computer t i m e  ana lys i s .  The 
advantager of such re-eports to  management i n  monitoring 
overall aerfonnance a r e  € i n a l l y  discussed. 

Exanplea of  s e v e r a l  c o n t r o l  reprt s  are given from both 

S tan ley ,  W. I. 
'Xeasurement of System c p e r a t i o n a l  S t a t i s t i c s :  
I N  Systems Journa l ,  Number 4 ,  1969. pp. 299-303. 

A special-purpose program c a l l e d  t h e  Jol, Accountinq 
System (JASI is described. The system waa developed t o  
automatical ly  and cont inuously monitor tne  a c t i v i t i e s  
of a NASA r e a l - t i r e  ope ra t ing  system. S t a t i s t i c s  gathered 
a r e  used t o  b i l l  users of  t h e  c o p u t e r  f a c i l i t i e s  and 
t o  eva lua te  system performanca. me a r t i c l e  :ccuses on 
the u s e  of JAS to eva lua te  performance. 

The h i s to ry  of the  system, the d a t a  co l l ec t ed .  and 
the  performance r e p a r t s  produced a re  f i r s t  descr ibed.  
Design and Lmplemntation cons ide ra t ions  are then pre- 
sented. These involve t h e  measurewnt  of resource usage 
r a t h e r  than resource u t i l i z a t i o n  d u r a u o n  a s  a mans of 
reducinq overhead c o s t ,  t he  accumuiation of s t a t i s t i c s  
i n  a d a t a  base,  t he  s e l e c u o n  of  two levels of s t a t i s u c a l  
d e t a i l  a t  t he  console ,  t h e  use of mul t ip l e  c o l l e c t i o n  
po in t s  within the operat lnq system, ease  of cpe ra to r  
con t ro l ,  and the accanplaohrnent of t he  monitoring fun- 
t i o n  a s  d series of system t a sks .  F i n a l l y ,  a simulat ion 
approach used to v a l l d a t e  s tandard utmer accuracy is de- 
scr ibed.  

- 

'Get t ing ' the Host Out of  System usage Accounting.' 
g Performance u, Apri l .  1973. p p  1-8. 

improvement of  system performance can be r e a l i z e d  i n  either 
of  t w o  ways8 f i r s t ,  by in f luenc ing  u s e r  d e p a r t r a n t s  to make 
mare e f f i c i e n t  uae of  t he  computer, and second, by prov id ing  
management with meaningful d a t a  on system performance. The 
b a s i c  elements of the account ing system are deEined a s  
resource m a s u r e r e n t .  the establ ishment  of a c o a t  recovery 
pol icy,  t he  s e t t i n g  of rates, the a c t u a l  b i l l i n g  p rocess ,  
and management report ing.  The d e f i n i t i o n  of a b i l l i n g  
formula is d i scussed  and an example of one such formula 
i s  given. 

we i s  exarmned. On the one hand, the rate s e t t i n g  process  
can be used t o  encour+ or discouraqe the u s e  of c e r t a i n  re- 
sources  a s  w e l l  a s  the t i n y 3  of day that JObS a r e  run, On 
t h e  o t h e r  hand. performance reports generated by the job 
accounting s y s t e m  m y  be  used by nanaqement t o  c o n t r o l  
cos t s .  Varaous types of reports are desc r ibed  t h a t  enab le  
the manager t o  eva lua te  t h e  performance of a Sy¶L%!J wi th  
an eye t o  b e t t e r  c o n t r o l l i n g  worltloads and e f f i c i e n c y  s f  
use. The implementauon of a ]ob accaunt inq system is b r i e f l y  
discussed,  i nc lud ins  the make-orbuv decis ion.  F ina l lv .  Dro-  

The con t r ibu t ion  of  a ]ob account ing system to t h e  

The manner is which job accounting in f luen~W1 system 

fi les a r e  given of L4 propr i e t a ry  job accounting soffWa& 
packaqea. 

8ak.b. naurice. 
Ease controls Conputat operations.. -- Journa l  of *stems Hanaqemant, February, 1971. pp. 33-38. 

The au tho r  contend. that i t  is the system manageras 
r e s p o n s i b i l i t y  to inform ope ra t ions  what is to  be done. 
haw tong it w i l l  t ake ,  when it i s  to  be done, and how it 
is t o  be handled. To perform t h i a  funcuon he needs actual 
and p ro jec t ed  run t i m a  and c o s t  analyses  a s  w e l l  am know- 
ledge of t h e  job st ream.  I n  tu rn ,  w e r a t i o n s  needs w r i t t e n  
in s t ruc t zons  f o r  c o n t r o l l i n q  day- t eday  pmduct ion.  

h system is proposed which parmrts the i n t e g r a t i o n  o f  
a l l  t hese  needs through a d a t a  base of ]ob stzeam data. 
The da ta  base permrta a cowute razed  loading of ConWater 
urns for each day oE a forthcomrnq month. The - S t a m  
generates  a l i sL lnq  of t he  ]ob load by day and system, 
uork orders  sequenced by day, r epor t  d i s p o s i t i o n  orders. 
and e x t e r n a l  f i l e  Labels. In a d d l u o n ,  o t h e r  rewrts may 
be prepared €or t h e  systems manager or OP manager inc lud ing  
a l ist  of runs,  a l o q i c  census. m a t  f o r e c a s t ,  and a p r e  
] ec t ed /ac tua l  c o s t  comparison. 

*Get :lore Couputer EfEiciency: 
Analyzer, :4arch. 1971. pp. 1-14 .  

A case s tudy is first  presented t o  shad how one 
c o p a n y  'benefited Lrom the  adoption of a schedul ing 
s y s t e m  t o  con t ro l  computer ope ra t ions  and inc rease  t h e  
l eve l  of mu l t ip roqramnq .  The malor funct ions of coqu tee r  
op%rations a r e  then o u t l i n e d  ( t a c u c a l ,  s t r a t e g i c .  c o n t r o l ,  
and admmis t r a t ive )  and it i s  shown t h a t  e f f o r t s  to improvr 
e f f i c i e n c y  can have s i g n i f i c a n t  impacts on eacn area.  

two main headings: eeduction o f  Ldle t i m e ,  and reduct ion of 
the  misuse of resources .  The reduction of i d l e  t i m e  i s  
dependent on a conplete  report inq system t o  i d e n t i f y  which 
sources  of i d l e  t i m e  are large enough t o  warrant i n = s u q a -  
a o n .  To t h i s  end, t w o  ]ob log and u t i l i z a t i o n  r e p o r t i n q  
systems a r e  desc r ibed  a s  examples o f  t he  r epor t ing  r e q d r e -  
m n t s .  The u s e  of multiproqrammzng as  a m a n s  of achievinq 
g rea t e r  throughput. and the  advantage of a schedul ing 
package t o  rrnprove the  level of rnultiprogramrunq is d i s -  
cussed. Scneduling for s e r i a l  processing i s  a l s o  exp lo red  
throuqh another case study. 

o f  hardware and sof tware m n i t o r s  a r e  examined, again i n  
the context a€ i d e n t i € y i n q  i d l e  or wasted r e s o u c e s .  

The improvement a€ eEficiency gene ra l ly  f a l l s  under 

Approacnes t o  system tuning and redesign with the a i d  
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B a r n ,  m n n i s  A. 
*Another Look at...%e P a t  T i m  Colleuters'.. 
Business Automation. April 1, 1971. pp. 39-41. 

This a r t i c l e  is b a a i c a l l y  a r e b u t t a l  to  an earlier 
article (.The P a r t - t i m  C-uters-, by U m l t e r  J. Schroeder) 
which desc r ibed  the €indinqs of  an A. T. Kearney s tudy  on 
the r e l a t i v e l y  low u t i l i z a t i o n  o f  computing equipment. 
The au tho r  asks the  question: 'Should a Lull-ume computer 
really be t h e  objective?. Ife t akes  except ion t o  t h e  s ta tement  
t h a t  computer systems should be  manned more than 6 4 1  o f  t h e  
tima on t he  grounds that the c o s t  of  e x t r a  s h i f t s  would 
g r e a t l y  exceed the  c o s t  of  c u r r e n t  i d l e  t i m e .  He argues t h a t  
.mater hours. is not  a good m a s u r e  of capac i ty  and t h a t ,  i n  
fact .  t h e r e  a r e  many a r e a s  o f  i n e f f i c i e n c y  no t  c i t e d  by t h e  
o r i g i n a l  report. He a l s o  p o i n t s  o u t  t h a t  much of  v h a t  t h e  
Kearney r e p o r t  cons ide r s  as wasted t i m e  is unavoidable 
and th:t t h e  real key is . thmuqhput pe r  conputer  dollar 
spent. P fna l ly ,  he con-nda t h a t  t he  imp l i ca t ion  t h a t  t h e  
EDP manager is kconring less and less o f  a business  managar 
is a premature conclusion. 

A companion a r t i c l e  (.Maybe I t ' a  Rnally Part-tima 
.Xanagement.) by the o r i g i n a l  au tho r  provides  a response t o  
H r .  Bain. In it, Mr. S c h r a d e r  suqqests t h a t  t h e  b l a  may 
lie w i t h  t o p  management f o r  n o t  payinq closer a t t e n t i o n  to 
the  ADP organizat ion.  He sugges t s  a Live step plan to  
e s t a b l i s h  q u a n t i f i a b l e  ob jec t ives :  f i n d  o u t  where you a r e ;  
define o b j e c u v e s r  e s t a b l i s h  nnasures of  performance; develop 
goals and plans;  and m9asUCC and m t i v a t e .  H e  suqgasU t h a t  
t op  management should r e q u l a r l y  r e v i e w  the  performance of 
ADP to as su re  t h a t  conpany o b ~ e c t i v a s  are be ing  met. 

- 

ltenkhaus, Edward J. 
*EDP: what's I t  Worth?' 
Business Automation, November, 1969. pp. 49-54. 

In o r d e r  to assess the value of coquter-based 
pro]ects. Sun o i l  Cunpany c a l c u l a t e s  c o s t s  and b e n e f i t s  
p r i o r  t o  request ing au tho r i za t ion  €rom t o p  management. A 
€orma1 con t ro l  system uses a 'Value Index. vhich measures 
the number of times t h a t  a p r o ~ e c t ' s  c o s t  is recovered 
over  its l i f e .  mo types of expenses a r e  involved, de- 
velopment and production. The Eirst r ep resen t s  Eunds spen t  
to acqu i re  a new c a p a b i l i t y  € o r  the company; t h e  second 
r ep resen t s  funds spent  using t he  acquired c a p a b i l i t y .  A 
d i f f e r e n t  Eonnula is used t o  compute the  Value Index €or 
each type of expense. .Present  Worth. f a c t o r s  a r e  used to 
inco rpora t e  t h e  t i m e  value of money. 

whxch the  value is known, those € o r  which a value is 
expected, but  not  known, and those  € o r  which there is 
no expected value bu t  which must be done. An exanple  is 
given to show h w  the  Cormula is app l i ed  i n  a hypo the t i ca l  
development p ro jec t .  us ing a V a l u e  A8sessuent Summary form 
to c o p u t e  t h e  value index. Ce r t a in  d a t a  is  then t r a n s f e r r e d  
to the  p r o l e c t  au tho r i za t ion  € o m  which goes to the  approp- 
riate l e v e l  of management for approval. nonthly r epor t ing  
t r a c k s  performance a g a i n s t  t h e  p r o j e c t  authorxzat ion.  
Exceptions t o  the  gene ra l  approach involve p r o j e c t s  t h a t  
c o n s i s t  of many small p a r t s  which a r e  ind iv idua l ly  d i f f i c u l t  
t o  eva lua te  [such a s  eng inee r ing  computations1 and ma]or 
development where value of t h e  t o t a l  p r o l e c t  cannot be 
assessed u n t i l  preliminary a n a l y s i s  is completed. 

Three types of p r o l e c t s  a r e  i d e n t i f i e d ,  those €or 

Gabay , A. 

A e o o u n t a n c y  ( G r e a t  B r i t a i n ) ,  Oetober, 1973. p. 9S+. 

The concept of  Val-  M c e i m d  a n a l y s i s  tWU1 is pro- 
posed as m mdthod of determinq why computer systems a r e  n o t  
nuking t h e i r  f u l l  con t r lbu t ion  to business  p r o f i t a b i l i t y .  
un l ike  t h e  computer e f f i c i e n c y  a u d i t ,  VRA s t a r t s  o u t s i d e  
t h e  conputer  rwm and focuses on the  impact of  t h e  c o q u t e r  
an the total e n t e r p r i s e .  The process begins v i t h  an examina- 
t i o n  of t h e  o rqan iza t ion  and a l l  of its Eunctional areas. 
The information needs and t h e  mformation supp l i ed  analyzed 
and proposals  developed to  provide tke kind of information 
needed to meet management requrrerrenta. A thorough examination 
of t h e  computer d e p a r t r e n t  Is then undertaken to  eva lua te  t h e  
s u i t a b i l i t y  oP t h e  d e p a r t r e n t  and its equipment to met the  
def ined informuon needs. In  add i t ion ,  t h e  a n a l y s i s  should 
cover f e a s i b i l i t y  p l a n s  €or fu tu re  systems, poeen t i a l  cost 
reduct ions,  and possible impmvenants i n  the effectiveness 
o f  app l i ca t ions .  

A VRA c h e c k l i s t  is included c o w r i n g  p o t e n t i a l  problem8 
v i t h  c u r r e n t  l n fo rmauon  system. the managentent of data 
processing funct ions.  and ADP installataon problem. I t  is 
top manaqemcnt's r e s p o n s i b i l i t y  to see t h a t  regular  analyses  
aze conducted and a recorrmandacion is made f o r  m u l t i - d i a d p l i n e  
team o f  people to a s s i a t  manaqemsnt i n  i n t e r p r e t i n g  their 
needs t o  the  d a t a  p rocess ing  people. 

. A m  YOU Get t ing  Pull  Value?. 

Fr ied,  Louis. 
.Haking Data Processing Pay Its Way.. 
Comute r  Cecis ions,  narch,  1972. pp. 24-27. 

a computer i n s t a l l a t i o n  is P f r s t  out l ined.  N o  viewpoints 
o f  c o s t  e f f e c t i v e n e s s  YralysLs a re  then discussed. The 
accounting and con t ro l  viewpoint e s t a b l i s h e s  the elements  
o f  :osts t h a t  m u s t  be accounted for and con t ro l l ed  through 
an appropr i a t e  c o s t  accounting f acL l i ty .  T h e  performance a u d i t  
vievpoint  examines the e f f e c t i v e n e s s  of u s e  of an in s t a l l a tLon ' s  
resources. Funct ional  d i v i s i o n s  of such m a u d i t  include admini- 
s t r a t i o n ,  operaerons,  systems and programrmnq, app l i ca t ions ,  
and con t ro l s .  

ope ra to r  t r a i n r n g ,  documentation s tandards,  e s u m a t i o n  
techniques,  econouuc f e a s i b i l i  cy a n a l y s r s  , p r o j e c t  con t ro l ,  
purchasing p r a c t i c e s .  computer u tL l i r aUon .  a master plan 
€o r  systems development, improved c o m u n i c a u o n s ,  and the 
charging of u s e r s  f o r  computer s e rv i ces .  Some trade-oEfs 
a r e  f i n a l l y  d i scussed  which can con t r ibu te  t o  bncreased 
system e f f e c t i v e n e s s .  Included a r e  d i scuss ions  of  experienced 
versus inexperienced personnel ,  t he  use o f  the c o p u t e r  t o  
a d  i n  debugging. econormes o f  s ca l e  o f  computer equipment, 
redesign of o l d  systems,  the u s e  o f  c o m r c i a l  sof tware 
packages. and the u s e  o f  c o n t r a c t  programmers during peak 
periods.  

A s ix - s t ep  approach t o  cos t - e f f ec t iveness  measures i n  

Tips a r e  then given €or tuning ADP ope ra t ions  and include 
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Clinch,  J .  BOUStOun H., Jr. 
.Financial  and ope ra t ing  Performance €or Bank EDP Ins t a l l a t ions . '  *Pramawork and I n i t i a l  Phaaea f o r  C o q u t e r  Performance 
? t a g s i n e  of Ban* Adminis t ra t ion,  Hay, 1973. pp. 70-25. Imravemnt . e  

Bell, T. E . t  Ece.hm,.B. W.; and Watson, R. A. 

A mumtunications gap between t o p  management and system8 
paople. coupled w i t h  t h e  r ap id  inc rease  i n  ADP c o s t s  r equ i r e s  
improved management c o n t r o l s  ove r  those costs. The au tho r  
mntendn that ADP is not  s i g n i f i c a n t l y  d i f f e r e n t  from o t h e r  
a c t i v i t i e s  and recommrnds t h e  e s t a b l i s h m n t  of a f i n a n c i a l  
and operations r e p o r t i n g  syr tam t h a t  both t o p  management 
and ADP personnel  can use t o  e f f e c t i v e l y  manage ADP resources. 
I t  is based on t h e  premise t h a t  each manager has  c e r t a i n  
resources a t  h i s  d i s p o s a l  which he should be a b l e  t o  m a s u r e  
a g a i n s t  a set o f  n o m  o r  s tandards.  An example of computer 
u t i l i z a t i o n  by a p p l i c a t i o n  AS s h w n  t o  i n d i c a t e  the type of 
w a g e r e n t  information t h a t  can be der ived Zrom such in fo r -  
m u o n .  

is d i scussed  i n  term of measurable a c t i v i t i e s  and s t anda rds  
of  performance. Standard formats €or operat iona performance 
reports a r e  suggested so t h a t  consol idat ion and review by 
va r ious  levels of management i s  p e m t t e d .  Once the operatzona 
performance r e p o r t i n g  system i s  i n  place,  t he  account ing 
system should be modified to  permit  financial account ing by 
o rgan iza t ion  u n i t  on a r e s p o n s i b i l i t y  accountinq basrs .  The 
f i n a n c i a l  information.  i n  conjunct ion w i t h  opera t ing  p c r f o r  
aanee data ,  p m v r d e s  t h e  veh ic l e  € o r  qeneraung cos t ,  budget, 
and var iance information. Tvo keys t o  the  success  of such 
a system a r e  t h e  p a r u c i p a t ~ o n  of both top manaqemnt and 
l i n e  manaqement personnel ,  and f u l l  confidence i n  t h e  
information reported. 

The maasuremnt  of each u n i t  w i th in  t h e  co I rpxe t  a r ea  

B m w n ,  W i l l i a m  F., and Hason. RLf?ard P. 
*Overhauling t h e  C o q u t e r  Center. 
Jou rna l  of Systema Manaqement, X u c h ,  1973. pp. 2-8-12. 

gXanpwer Analysis  and Performance Standards. (.XAPS) w a s  
u t i l i z e d  by t h e  AVCO Systems Division t o  inc rease  t h e  
e f f i c i e n c y  and e f f e c t i v a n e s s  of AVCO Computer Services  
Operations. The program u t i l i z e s  the p r i n c i p l e s  of  work- 
p l ace  layout  and work-€low a n a l y s i s ,  mthods  rmprovement. 
work s i m p l i f i c a t i o n  and measurement, and work schedul ing 
and f a c i l i t i e s  utilization. 

(]ob) con t ro l ,  keypunching, E A M .  and conputer operat ions.  
The s tudy  approach and the  reconmendations € o r  co r rec t ive  
a c t i o n  i n  each a rea  a r e  sumar i zed .  A t  the  completion of 
the s tudy,  s t anda rds  w e r e  set f o r  each a rea  and a con t ro l l ed  
performance r e p o r t i n g  system was es t ab l i shed .  Savings o f  
over  SlOO.000 were r e a l i z e d  i n  the frrst year. 

A s p e c i f i c  i n d u s t r i a l  enqineer ing techarque c a l l e d  

The s tudy  w&s broken down i n t o  four areas: operat ions 

P r i imd ingd-o f  t h e  1972 P a l l  Jo in t  Computer Conference, 
Voluna 41,  P a r t  2. pp. 1141-1154.  

Three p o s s i b l e  approaches a r e  sugqested f o r  i nc reas ing  
the  capac i ty  of a computer system: upgrade the system, tune 
the  system, o r  reduce t h e  woe load .  An o v e r a l l  procedure €or 
improving c o q u t e r  system performance is presented cons i s t -  
ing of leven phasest  understand the system, analyze o p e r a u o n s ,  
formulate performance improvement hypotheses, analyze probable  
cos t - e f f ec t iveness  of improvement modif icat ions.  t e a t  specific 
hypotheses, implement appropr i a t e  combinations of m d i f i c a -  
t rons.  and tes t  t h e  e f f e c t i v e n e s s  of modif icat ions.  The 
remainder of t h e  paper  concen t r a t e s  on the  first t h r e e  
phases. 

ques t ionna i r e  i s  proposed which consists o f  21 q u e s u o n s  
covering o rqan izaUon ,  vorkload, hardware, sof tware,  and 
accounting. Phase t w o  involves  a more  d e t a i l e d  ques t ionna i r e  
on opera t lona l  c h a r a c t e r i s t i c s ,  system c h a r a c t e r i s t i c s ,  job 
c h a r a c t e r i s t i c s ,  and cu r ren t  rceasurement,and eva lua t ion  
a c t i v i t i e s .  In phase th ree ,  s e v e r a l  m t h o d s  of a n a l y s i s  a r e  
presented. These inc lude  s i m i l a r  s i t u a t i o n  i d e n t i f i c a t i o n .  
ou t ly ing  value discovary,  d e t e c t i o n  o€ p a t t e r n s  i n  performance 
va r i ab le s ,  and t h e  i d e n t i f i c a u o n  and r e so lu t ion  o f  inconsis- 
tenciea in  masurement data. Some sample hypotheses a re  then 
proposed f o r  t h e  t h r e e  performanca improvement p o s s i b i l i t i e s  
of reducing t h e  workload, t un ing  the system, and upgrading 
the system. A f i n a l  warning i s  given t h a t  hypotheses a r e  
v a l i d  only within t h e  context  o f  a given i n s t a l l a t i o n  and 
i t s  management ob]ectives. 

I n  o r d e r  to Eully understand the system, a prel iminary 

.'&at Xanaqement Should Knm About Performance.. 
EDP Performan- -, January, 1974. pp. 1-6. - 

I n  s p i t e  of t he  hiqhly t echnrca l  image surrounding 
performance mearurenent, t he re  a r e  a number of  simple 
measures t h a t  ADP manaqemant should be reEaiving and t h a t  

' they are  mmpLetely capable  of  understandinq. 'fvo primary 
cons ide ra t ions  a r e  r e g u l a r i t y  and conciseness ,  the Eirst 
to focus a t t e n t i o n  on performance on a r equ la r  b a s i s ,  t he  
second to p e r n u t  quick and m a n i n g f u l  i n t e r p r e t a u o n  of 
the data. 

Four s p e c i f i c  management r e s p o n s i b r l i t i e s  are ou t l ined  
which a re  c l o s e l y  r e l a t e d  t o  an understandang o€  an i n s t a l -  
l a t i o n ' s  performance. Theso a re  c o s t  c o n t r o l ,  p lanning and 
budgeting, s e r v i c e  t o  u s e r s ,  and vendor r e l a t i o n s .  Ten 
3easures  o f  performance a r e  then desc r ibed  and i l l u s t r a t e d :  
hours of  ope ra t ion .  component loading, Jobs completed, 
multiprogranmunq depth,  reruns and a b o r t s ,  equipment 
f a i l u r e s .  workload s t a t i s u c s ,  p r o q r a m r  output ,  u s e r  
bAllLngS, and user s a t i s f a c t i o n .  A t a b l e  r e l a t e s  t he  t e n  
neasures v i t h  t%e f u l E i l l m n f .  of each of t h e  four  manage- 
nent r e s p o n s i b i l i u e s .  

a r e  no t  d i f f i c u l t  to c o m  by, r equ i r ing  no s p e c i a l  hardware 
or s o f t v a r e  other than a lob accountinq system. The value 
of t h e  u a f o m a t i o n  t o  lower l e v e l ,  l i n e  management is a l s o  
noted. 

I t  is i n d i c a t e d  t h a t  t he  performance measures suggested 
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X c F a r l a n ,  P. Warren. 
.Uanaqemnt A u d i t  of  t he  EDP Deparerant.. 
Harvard Business Renew, May-June, 1973. pp. 131-142. 

nmre, Michael R. 
*Achieving F u l l  Value from Your EDP -rations.' 
Journal of s y s t e m  m a q e m a n t .  February, 1970. pp. 9-12. -- 

&cent  t r ends  in d a t a  procasming a m  o u t l i n e d  as evidence 
of t he  need f o r  i nc reas ing  a t t e n t i o n  by management to ADP 
operat ions.  mree aspects of management involvement are 
discussed: r e s p o n s i b i l i t i e s  and problems i n  p l ann ing  and 
implunentat ion,  the impact of t h e  conputer  on t h e  o rgan iza t ion  
aud people, and the need f o r  cont inurag manaqemene a u d i t  of 
the  ADP center .  

Xanaqement's r e s p o n s i b i l i t i e s  l o  pianninq and implemen- 
t a t i o n  r equr re  deep involvement i n  o r d e r  t o  provide p rope r  
guidance t o  systems people and t o  avoid c r i s i s - t y p e  reipases. 
The b a s i c  s t e p s  i n  planninq a r e  o u t l i n e d  and the  need f C r  
i n t e r u n  milestones are emphasized. Other  problems t h a t  n e t d  
to be addressed by manaqement include good conmunications. 
documnta t ion ,  and r e a l i s w c  s t a f f ing .  

The impact of t h e  computer M the ADP organ iza t ion  
i t s e l f  is f e l t  mast dramaeical ly  on the  s e l e c t i o n  and r e t e n t i o n  
of we l l -qua l i f i ed  personnel  i n  the  systems, proqrammrng, and 
ope ra t ions  areas .  The couputer ' s  rmpact on the rest of  t h e  
company may be felt through job displacemene, changes i n  ]ob 
con ten t ,  schedul ing of work, and dec i s ion  making. 

An annual manaqement audr t  o f - t h e  computer c e n t e r  i s  
reconurnnded t o  eva lua te  t h e  e f f e c t i v e n e s s  of t h e  comQany's 
ADP program. The a u d i t  should ~ONS on whether planned im- 
provement. and o t h e r  b e n e f i t s  have been r e a l i z e d ,  whether 
t h e  promises of n e u  systems w e r e  a c t u a l l y  1nIplewntsd and 
t h e  adequacy of con t ro l s  over  t he  r i s k  of loss and the  east 
of f a i l u r e .  

dusaian,  Vincent P. 
'Rx f o r  Top .xanaqement: A Per iod ic  Checkup of EDP QeratiOnS.' 
Ca l i fo rn ia  Xanaqemcnt e, Spring,  1972. pp. 31-37. 

The h i s t o r i c a l  problems experienced by, a hypothet ical .  
redirrm-sized c o q a n y  i n  t h e  operat ion of t h e i r  ADP d e p a r m n t  
a r e  t r aced  as evidence o f  t he  lack of management c o n t r o l s  and 
undf?rs+anding of t he  function. A .Manaqemnt Review of Data 
Processing. i s  sugqested t o  give a c s q a n y ' s  t o p  management 
a muprehenaive and objective eva lua t ion  of L t s  d a t a  process- 
m q  program. The r e v i e w  con ta ins  two main s e c t i o n s ,  an o v e r a l l  
p r o f i l e  and s p e c i f i c  observat ions and recommendations f o r  
act ion.  

and where i t  r s  heading. It he lps  management t o  assess the 
s u i t a b i l i t y  o f  cu r ren t  equpment .  software, personnel ,  and 
workload. cost information aim a t  providing an a n a l y s i s  o f  
o v e r a i l  ADP costs. 

The s p e c i f i c  cbservat ions and eva lua t ions  f a l l  i n t o  Wree  
subject areas: plans and accomlishments .  o r q a n i r a u o n  and 
admin i s t r a t lon .  and ope ra t ing  e f f e c t i v e n e s s  and e f f i c i e n c y  . 
Within t h e  p l ans  sec t ion .  a t t e n t i o n  i s  focused on the  planning 
c a p a b i l i t i e s  of the  department, t he  use of c o s t / e f f e c t i v e n e s s  
ana lys i s ,  and the  review of che cu r ren t  s t a t u s  of plans 
previously made. In term of organ iza t ion  and adrmnistracion.  
the review emphasizes aduun i s t r a t ive  procedures. r e l a t m n s h i p s  
v i t h  users, and con t ro l s  over new p r o i e c u  and day-*day 
ope rauons .  - ra t ing e f f e c t i v e n e s s  and e l f i c r e n c y  a r e  analyzed 
for both t h e  ope ra t ions  sec t ion  and s y s t e m  and proqrarmnrng. 
forrering such topica as operat ing procedures ,  languages, 
maintenance a c t i v i t y ,  inpue/outpue c o n t r o l s ,  and scheduling. 
F ina l ly ,  s e c u r i t y ,  so€ tva re .  and documentation a re  evaluated.  

The p r o f i l e  presents  the cu r ren t  S t a tus  of d a t a  p rocess inq  

The au tho r  c a l l s  f o r  a broader d e f i n i t i o n  of s e n i o r  
managemant's r e s p o n s i b i l i t i e s  w i th  r e spec t  to t h e  c o n t r o l  
of t h e  ADP resource. I n i t i a l l y ,  s e v e r a l  specaa l  consider- 
a t i o n s  a m  d i scussed  to underscore t h i s  need: t he  qrcwth 
in ADP expendi tures .  t he  lack of i n t e g r a t i o n  with o t h e r  
mnpany d e p a r t m n t s .  t h e  inc reas ing  complexity of  d a t a  
processing,  and t h e  r ap id  advance of the  technology. Pour 
key t o p i c s  f o r  management examinatlo.1 are  suggested: 
management control .  resource a l l o c a t i o n ,  ope ra t ions  and 
technology management, and p ro ]ec t  manaqement. 

Two key s t r u c t u r e s  a re  suqqested t o  con t ro l  ADP: a 
Einancial  r epor t ing  system, and a procedure to account € o r  
.KIP expenses. The b a s i c  requirements of a Efnancial r epor t ing  
system and the  advantages and disadvantayes o t  overhead versus  
chargeout accountinq are exarmned. In terms of resource 
a l l o c a t i o n .  emphasis is placed on the  involvement of  lower 
levels o f  management. p r o j e c t  s e l e c t l o n ,  and t!e need 
f o r  Eeedback Cram opera t ions  t o  development. me eva lua t ion  
of technology and ope ra t ions  r e q u i r e s  an inventory o f  hard- 
ware and software resources ,  an e v a l u a u o n  of t h e  configur- 
a u o n 6  of hardware and sof tware,  and o f  the c o ~ a n y ' s  
sou rces  of  t e c h n i c a l  knowledge. In  t h e  revaeu of ope ra t ions ,  
manaqement should focus its a t t e n t i o n  on t h e  performance 
r epor t ing  system. user s a t i s f a c t i o n .  ope ra t ions  r n v o l w m n t  
in t h e  s e l e c t i o n  hardware and 5 0 f k a r e .  competent management, 
t nd  scheduling. The f i n a l  a r ea  of management concern, pro- 
ject manaqement, covers t h e  manaqement of risk rn new pro- 
iects. and the  use of a Eormal p r o i e c t  con t ro l  system. 

Schussel ,  George. 
.Scoring DP Performance.. 
I n f o s y s t e m .  S e p t e a e r .  1974.  pp. 59-60+. 

Eased on d i scuss ions  w i t h  ADP manaqewnt s e m n a r  
a t t endees ,  a list of 14 performance c r i t e r i a  v e r e  developed 
and subsequently eva lua ted  by o t h e r  managers. The eva lua t ion  
.+as in t e r m  of a c t u a l  importance versus a perceived i d e a l  
i.nportance. S i y n i f i c a n t  f indings w e r e  as follows: m e t i n g  
dead l ines  received t.7~ h i g h e s t  a c t u a l  rvrxinq and fou r th  
In the  i d e a l  category: accuracy end completeness w e r e  con- 
s idc red  second, 30th in t he  a c t u a l  dnd rdca l  r u l k i n g s :  q u c k  
response t o  user r eques t s  received t h i r d  place i n  t h e  a c t u a l  
rankinqs. Sut  s i x t h  place i n  rdea l  rankings: although many 
Xnaqer s  ad ru t t ed  to a lack of c o s t  controls .  budget perfor-  

m a  Cnrrd i n  t he  ideal c o l m t  ope ra t iona l  t r a n q u i l i t y  re- 
3eived an a c t u a l  ranltinq of  E i E t h ,  b u t  only t e n t h  os an 
i d e a l ;  cos t /bene fh t  analysis  was placed s i x t h  in t he  a c t u a l  
rankinqs and f i f t n  i n  t he  i d e a l  rankrnqs;  t he  q r e d t e s t  vara- 
a c e  In t he  rankinqs w a s  i n  t he  area of long-term qoals which 
ranked f i r s t  as an rdeal c r i t e r i a .  u u t  only seventh a s  an 

ctle t o t a l  l i s t  in terms of  a c t u a l  rankings included apprai- 
sal uy supe r io r s ,  rqq res s ive  DP PromotLon, personnel  q u a l i t y ,  
inoulrdqc of the c o . ~ a n y ' s  aus rness ,  u s e r  vote  on De q u a l i t y ,  
use of l a t e s t  technoloqy, end personnel turnover  r a t io .  

Tance and C 0 S t  c o n t r o l  ranked fourth rn the a c t u a l  column 

ac tua l .  Those c r i t e r i a  vhicti placed r n  t he  l a s t  ha l f  o f  
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Gallop, W. J. 
'The Grea t  Cost  A l l O C a t i O n  *bate.' 
Canadian Datasystems, sowxnber, 1972. pp. 22-25. 

The b a s i c  ques t ions  addressed i n  this a r t i c l e  are 
whether users should be charged f o r  d a t a  processing services, 
how such charges should be based, and whether users should 
have the op t ion  of going o u t s i d e  the  company €or  services. 
I t  is argued t h a t  i n  cases  where excess computer capac i ty  
ex&s t s ,  no charges encourage g r e a t e r  u t i l i z a t i o n .  In addieran. 
charging can be  c o s t l y  and is of tqn  an inexact  process. On 
the p o s i t i v e  s i d e ,  charging permits  management to assess 
the c o s t  e f f e c t i v e n e s s  OC systems and t o  make realistic 
dec i s ions  MI computer usage. 

Three b a s i c  ways to a l l o c a t e  costs a r e  examined: using 
estimates of resourcB u t i l i z a t i o n :  from a c t u a l  usaqe d a t a ;  
and neqo t i a t ed  charges based on processing workloads. The 
unportanca of a s t a b l e  p r i c e  s t m c t u r e  t o  all t h r e e  methods 
i s  emphasized and p r i c e  inc reases  a r e  j u s t i f i e d  only on the  
b a s i s  of expanding volumes. The use of marginal cast ing t o  
e v a l u a t e  new p r o j e c t s  is rac-nded, b u t  c e r t a i n  c o n f l i c t s  
are noted because of t h e  need to charge cons tan t  r a t e s  to 
a l l  users. Other  prablema r e l a t i n g  to  a breakeven-or  p r o f i t  
objective, and t h e  charging f o r  deve lopmnt  o f  multi-  
d i v i s i o n  p royec t s ,  a r e  considered. Pxnal ly ,  the ques t ion  of 
whether u se r s  should M allowed t o  con t r ac t  f o r ' s e m i c e s  
outsLde is addressed and SOma advantages noted. 

Scha l l e r ,  Carol. 
'Survey of Canputer C o s t  Allocacion Techniques.. 
Journal Of Accountancy, June, 1974. pp. 41-46. 

I n i t i a l l y ,  three poss ib l e  s t r u c t u r e s  f o r  a da t a  
prcxlessinq d e p a r t l e n t  w i th in  t h e  o v e r a l l  organizat ion a r e  
i d e n t i f i e d :  t h e  suppor t  d e p a r t m n t .  the servxce deparCment, 
and t h e  p r o f i t  center .  The advantages and disadvamtaqes of 
each a r e  out l ined.  As a suppor t  depa r t r en t ,  new app l i ca t ions  
are encouraged, b u t  poss ib ly  a t  the  expense o€ i n e f f e c u v e  
u s e  of  t he  Cowuter .  The service s t r u c t u r e  charqes the u s e r  
f o r  s e r v i c e s  received and encourages b e t t e r  use of t h e  system 
b u t  may d i sc r i rmna te  a q a i n s t  departnents  with smaller  budgets. 
The p r o f i t  c e n t e r  approach charqes f o r  s e rv i ces  a t  the going 
s a r k e t  r a t e  and encourages more e f f i c i e n t  u t i l i z a t x o n  o f  the 
m u p u t e r  but  may obscure o v e r a l l  corporate  o b ~ e c t i v e s .  

s t anda rd  cos t ing .  F u l l  costanq charges ou t  a l l  ADP c o s t s  but  
nay discouraqe u s e  because of  the hiqh f ixed c o s t s  and, 
t h e r e f o r e ,  high u n i t  c o s t s  when u t i l i z a t i o n  is low. Charges 
a r e  also l i k e l y  to f l u c t u a t e  w i t h  demand making cos t s  d i f -  
f i c u l t  to  c o n t r o l  by the  user. Standard c o s u n q  uses nonfluc- 
t u a t i n q  s tandard rates and € a c i l i t a t e s  u s e r  planning b u t  does 
no t  r e f l e c t  chanqes u n t i l  t he  end of a period. Three methods 
of s t anda rd  c o s t i n q  are  described: s tandard f u l l  cost al loca-  
uon.  s t anda rd  o p e r a u n g  c o s t  a l l o c a u o n ,  and s tandard 
marginal c o s t  a l l o c a u o n .  

Various units o f  u t i l i z a t i o n  which can be used as the  
b a s i s  f o r  s t anda rd  c o s u n g  a r e  examined. These xncluda e l apsed  
t i m e ,  a d j u s t e d  e l apsed  t i m e ,  CPU t i m e ,  k i l oby te  hours, the 
s t anda lone  method, d e t a r l e d  maourement, and f l e x i b l e  pr ic ing.  

Two a l l o c a t i o n  .wthods a re .poss ib l e ,  f u l l  c o s u n g  and 

Criner. J a m s  C. 
.Managerial Accounti~g €or Federa l  Au to lu t i c  Data 
Processing Serrrices. 
The Fede ra l  AeeotSktantr DaCeutber, 1972. PP. 43-55. 

The au tho r  €in+ discusses the  a l l o c a t i o n  o f  ADP 
resources  rUIPng u s e r s  and the b a s i c  p r i c i n g  c r i t e r i a .  
The €unct ion o f  p r i c i n g  i n  dea l ing  with the  problem of 
?r ior i ty/ tumnamund t i m e  is exarmned and problems r a l a t i n q  
t o  t h e  d i f f e r i n g  ranks of qowrnment u s e r s ,  as w e l l  bo 
questionm of machine m n e r s h i p  and t h e i r  i n f luence  on 
p r i o r i t y  a r e  assessed.  

r s t r a u o n  f o r  managing ADPE wi th in  the f e d e r a l  gommnrent 
are grouped in to  fou r  areas:  procursmsnt, management of 
an ADP r e v o l n n g  fund, mamtenance of  an ADP Manaqement 
I n t o m t i o n  System, and o p e r a u o n  o f  a sha r ing  program. 
wi th  respect to procurement. the issue of agency inde- 
pendence a. economy through conso l ida t ion  is addressed 
and soma of t h e  p r a b l e m  out l ined.  U n d e r c a p i t a l l z a t i o n  
o t  t h e  ADP fund and the r e s t r i c u o n s  o f  laws and po l i -  
cies are seen as  long-term hindrances to t h e  v i a b i l i t y  
o f  t h e  fund. The masurement  of t h e  AM s h a r i n g  p r o g r m  
i n  terms of c o s t  avaidanca is d i scussed  and so= o€ t he  

The d u t i e s  a l l o c a t e d  t o  t h e  General services Admin- 

m s u l t s  evaluated.  

qovernaanc a r e  examrned. as i s  p r i c i n g  under sucn a 
fund. F i n a l l y ,  t he  i n p l i c a u o n s  of GSA ownership of a l l  
f e d e r a l  ADPE i s  exanuned. 

The ope ra t ion  of working c a p i t a l  funds wi th in  the  

Butler .  David. 
.Chargeback f o r  Information Systems ,. 
s 2 f C e s s i n q  (Great  B r i t a i n ) ,  July-August, 1973. pp. 

S o u 0  of  t h e  c q l e x i t r e s  of t h e  chargeback mechanism 
and the vays i n  which it can be  counter-productive are 
exarmned. I n i t i a l l y ,  the malor motives t h a t  encourage 
firms t o  adopt chargeback schemes are i den t i f i ed :  c o s t  
con t ro l ,  the  ADP m n a q e r ' s  d e s i r e  to  improve h i s  image. 
t h e  a p p l i c a t i o n  of  user ludgement t o  p r o j e c t  evaluat ion.  
e?e r e s o l u t i o n  o f  d e c i s i o n s  regarding t echnrca l  advances, 
and the escape from cos t - e f f ec t iveness  eva lua t ions  W i t h i n  
the  ADP department. 

Ce r t a in  i i n u t a * ~ o n s  of t he  chargeback approach a r e  
examined. F i r s t ,  t h e  ADP d e p a r t r e n t  is c a s t  i n  t he  role of 
a s u p p l i e r  w i t h  a p a s s i b l e  preoccupauon v i t h  costs t h a t  can 
namper  progress .  Second. t he  enphasis  on user depa r t sen t  
~ u s t i f i c a t i o n  of ADP expendi tures  may tend t o  obscure the  
advantages of c e r t a i n  a p p l i c a t i o n s  t h a t  E u l f i l l  overall 
corpora t e  ob jec t ivea .  Third,  chargeback schemes can lead 
to excess ive  bureaucracy and omr-emphasia on accounting. 
Fourth, the q u e s t i o n  is  r a i s e d  as t o  whether chargeback 
is r e a l l y  a de lus ion  and whether rnce rna l  charging is 
m a n i n q f u l  since it dras  no t  con t r ibu te  t o  prof i t . .  F i n a l l y ,  
t he re  i s  t he  problelr o€ i nequ i ty  brought about by the 
s e t t i n g  of p r i c e s  to al low f o r  planned capac i ty  qqowth. 

S i x  c h a r a c t e z i s t i c s  are  suggested f o r  a chargeback 
syscemt r e p r o d u c i b i l i t y ,  e q u i t a b i l i c y ,  a u d r t a b i l i t y ,  
allowance fr,r cilst e s t i z a t a n g ,  e f f i c i e n c y ,  and cost re- 
covery. FinalLy, the a l t e r n a t i v e  methods f o r  measurinq 
usage and computing charges are brieEly discussed. 
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N o l a n ,  Richard L. ISession Chairman1 
*I\ Panel Session-Cham-out System for Hanagcmsnt 
Acceotance Md Cmtrol of the  C m u t e r  Resource: 

Anderson. John J. 
. D i r e c t  Chargeout of Information Systam Services Ccats?' 
~anaaexent  Adviser, Harch-April. 1974. pp. 27-33. 

The t w o  basic  typas of s y s t e m  cos ts ,  da ta  processing 
and system developaent. a m  f i r s t  analyzed and the u s e  of 

P&cbedingm of the  1974 National CoIquter Ccnferena.  
V o l ~ m a  13. pp. 1013-1016. 

It is the  Mat =st typs charging s y s t e m  is seen me of encouraging more ef-  
Cective managerial cont ro ls  and user involvemrnt. The de- 
s i r a b l e  a t t r i b u t e s  of a charging or cost ing system are 
l is ted:  comprehensive i n  scope, costa categorized by pmj-  
e c t ,  adequate d e t a i l ,  understandable cos t  algorithm, 
equi tab i l i ty  of  charges, s t a b i l i t y  of charges, f lexi-  
b i l i t y ,  and economy of operation. The development of ra tes  
for €our categories  of costs-professional sys tem person- 
n e l ,  cnnputer, data  handling costs .  and other  costs-is 
discussed, and examples of  t w o  types of computer b i l l i n g  
formulas are  given. The medif icauon of c o s t  ra tes  to en- 
courage or discourage t h e  u s e  of car ta in  resources, and 
to  remain competitive v i t h  outs ide serv ices  is suggasted. 

user managers are encouraqed to  take mere i n t e r e s t  i n  the 
use of t h e  computer and tPm value of applicaUons. The 
prmary arguments against  a d i r a c t  charge system relate 
to the p o s s i b i l i t y  t h a t  soxe worthwhile pro jec ts  may be 
discouraged because of the costs involved, and the  high 
costs  of developing and a d d n i s t e r i n q  the charging system 
i t s e l f .  

systems f o r  mnputer  services  am €easible  and o f f e r  a 
parer fu l  manaqumcnt tool for controll ing :he conputer 
resourca, although som problems reman ia the design 
of appropriate  sys tem.  The basic  abject ivcs  tn  t h a t  de- 
sign are to a s s i s t  the information s y s t e m  department t o  
achieve its objec t ives  of incrsased service t o  usen and 
the control  of costs of resources. 

F i v e  management design issues are discussed. F i r s t ,  
what conputer sewaces  should be  charged out?  Second, on 
what bas i s  should computer services ba charged (ie. m a r -  
k e t  p r ice ,  c o s t  recovery, average cost, standard cost. 
e tc . )?  Third, what is the re la t ive  impostance of key de- 
sign paranetem for a charge-out system? H e r e  the  general 
problem is to trade-off the extent  and sophis t icat ion of 
effect iveness  design pararmters with t h e i r  implemantaticn 
and maintenanca costs .  Fourth, h w  should t h e  system be  
admtnistered? a n t r a l  administration and policy-making 
a m  keys to e f f e c t i v a  use of  the pr ic ing mChMiSm, b u t  
sooms c o n f l i c t s  may a r i s e  vhere infomat ion  sys tem de- 
p a r t r m t s  are sat UP as p r o f i t  centers .  Final ly ,  hov 

The major advantage of d direct charge s y s t e m  AS t h a t  

dtould charge-out .syste& ba used to  ensure cobputer 
system ef f ic iency?  

I t  is noted t h a t  the pr ic ing s t ra tegy  is l ike ly  to  
b e  influencad by the t r a n s f e r  pr ic ing pol ic ies  of the 
hos t  organizat ion and t h e  bas ic  eaJnomics of the  host 's 
indus t ry .  

~olan, Richard L. 
'Preliminary Idear on Msearch Design t o  Inmat iga te  mtef 
nal  Pricing of Cmputer hsources €or Manaqsnent Control. 
Data Ease, V o l u n m  5 .  Numbers 2-4. Winter, 1973. (Proceedings 
O f e - H h a r t o n  Conference OII &search on Computers i n  
Organizations) pp. 69-86. 

it i s  suggested t h a t  a good management control  system should 
provlde information t o  answer questions regarding the €inan- 
c ia1  resource cornemant to coqut ing ,  hov it should be 
deployed, and whether resources are being employed e f f i -  
c ient ly .  The unique charac te r i s t ics  of supply and demand 
for corputer resources a re  next analyzed. In the personnel 
area, there  i s  a shortage of qua l i f ied  people and an ever- 
increasing demand for  new applications. In term of the 
cornouting f a c i l i t i e s .  supply is characterized by a high 
r a t i o  of f ixed to var iable  costs ,  hardware economes of 
sca le ,  and the acquis i t ion of capacity in large steps. 
Jemand is character ized by peak processing demand3 and 
f lex ib le  p r i o r i t i e s .  

Pdo approaches to management control ,  the cent ra l  
s teer ing  c o m t t e e  and the decentral ized user  approach, 
are  analyzed. The l a t t e r  involves the charqing of users 
for services  provided. A research model for management 
control  of co-uter resources is presented as the  basis  
for  deterrmninq how rnformauon i s  provided t o  answer 
the three questzons or ig ina l ly  posed, and to  assess  the 
vay i n  which the system functions. 

A research desiqn f o r  invest igat ion of in te rna l  
przcing of cowuter resources for management conrsol 
Ls f i n a l l y  proposed. The desiqn consista of f i v e  phases: 
tdent i fying the s tage  for  managing the c o q u t e r t  defining 
the re la t ionships  of current  managerent control  sys tem 
for computer resources and the role  of the in te rna l  
pricing mechanrsm; specifying the 'ideal. in te rna l  pr ic ing 
scheme: e v a l u a u n g  the effectzveness of the idea l  schemer 
and analysis  and in te rpre tauon.  

The manaqement control problem is first analyzed and 

Brcwn, C. if.. and Faed. D. 
*Can the Conputear m p a t m r n t  Pay Its Hay?' 
Accountanq (Great B r i t a i n ) ,  O c t o b e r ,  1969. pp. 730-733. 

The handling of losses  during t h e  ear ly  s taqes  of a 
computer i n s t a l l a t i a r  and the  need for education of user 
departxents is drscuased. The couplexi t ies  of accounting 
€or computer costa is next examrned. Although a possxble 
write-off of expenses rn the  e a r l y  s taqes  is adnwledged ,  
the need to balance expenses aqarns t  i n a n e  is en@asized. 
After budgeting Cor expenses f o r  severa l  years out ,  fore- 
cas ts  of inconm are prepared. Complxations in forecast ing 
a r i s e  because of the e a r l y  losses  of the computer center  
and the absence of beneei ts  to  u s e r  depdrtnents. S O R  sug- 
yestions are made t o  help d e f e r  expenses 3s long as possi- 
ble during the inplerentatron period. 

Sore s p e c i f i c  subsidiary cont ro ls  are suggested, such 
as the charging of s t a f f  to s p e c i f i c  projects .  the estab- 
Luhment of standard hourly c o s t s ,  preparation of mnthly  
p r o f i t  and loss  f igures .  and monthly project  s t a t u s  re- 
ports. The overa l l  degree of control  should b e  re la ted t o  
the costs of the co-uter departuent re la t rve  t o  the f i r m  
as a whole, and the c o s t  s y s t e m  should reElect the value 
of the computer departaent to o ther  departmsnts. In addl- 
tion t o  shoving monthly p r o f i t  and loss posi t ion,  it is 
a lso  valuable in t racking pro jec t  progress and machine 
u t i l i za t ion .  
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Grmdley. K i t .  
. In ternal  charging f o r  c-uter Services.. 
Aecauntancy [Great B r i t l i n l ,  March. 1973. pp- 12-35. 

l e m  re la t ing  to  each are  discussed. F u l l  c o s t  a l locat ion 
charqea a l l  the costs of t h e  departrent to users but  is 
conplicatod by the shared natura oC many Of the operat ing 
costs .  No c o s t  a l loca t ion  t r e a t s  the c o q u t e r  department 
as a general owarhead expense but  of fe rs  l i t t le  control  
over the use of the  computer sin- users do not di rec t ly  
bear the expense. Cperaturq cose al locat ion charms opera- 
Unq e s t  only t o  u s e r  departrents  and absorbs dewlopment 
c o s t s  as coneany ovarhead. The rnaTor problem i n  this ap- 
proach lies in  the lack of control over development uork. 
Marginal cost  a l loca t ion  charges only var iable  cas t s  t o  
users but  is l ike ly  to encoucaqe marginal applications. 
Standard cost  systems charqo on the basis  o€ u n i t s  of 
usaqe but problems may a r i s e  because the rea l  value of 
cer ta in  uni t s  d i f f e r  for  diPferent applications. Final ly ,  
the t reatmtnt  of the  conputer departuent M a p r o f i t  cen- 
@.r tends t o  introduce sonm imropar  motivations. 

A method of cost ing is suqqested t h a t  t a i l o r s  the 
F o r g i n g  system to the  p a r t i c u l a r  application. I t  i s  ca l led  
cost ing by objectives. and consists  of €our staqes: 

idant i fy  abjectives. erarmne suitable systems. desiqn 
the system, and review. The approach is b e t t e r  s u t e d  
t o  sa t i s€yinq  the object ives  of the t r a n s f e r  charging 
system fo r  a par t rcu lar  application. 

The mast c o m n  approaches t o  charging, and t h e  prob- 

nwho Shal l  Pay the  Piper? 
Mp Newsletter. Mazch 19, 1973. pp- 1-4. 

them is a re la t ionship  between the cast paid and the  Val= 
rereaiwd* f a t  co-uter services. They can bo rued t o  promote 
or discouraqa sff iczency wi th in  the ADP funcUon. and to cn- 
couraqa or discouraqa usaga of ehe resource. The tour phi- 
losophior of charw-back a m  r e n a e d r  no charqa-backr 
-rating tiam only: dewiopnsnt and programing only; 
and f u l l  cvst recowuery. Of those w i n g  chargc-back. the 
m j o r i t y  u s e  the f u l l  mst approach. A variat ion of f u l l  
cost recowry, the p r o f i s  center, 1s also discussed. 

syseem are  listed: reproducibility. e q u t a b i l i t y .  audita- 
b i l i t y ,  allowan- for cost es t iaa t lnq ,  encourage e f f i -  
ciency, and recovery of costs. T h e  a l ternat ive approaches 
to charginq are a la0  b r i e f l y  explained: awzraw coating. 
overhead charges. u a l l  clock t im/]ob.  elapsed t i m e  in 
mnopmqrauaunq wde. elapsed u m e  in muLtiproqramLng 
mda. fixed fee,  and t o t a l  cost  recocrery. A table r a t e s  
the various approaches according to the above-meneroned 
deriqn c r i t e r i a .  

T?8 basic rational. behind charge-back s y s t e m  i s a t h a t  

rhe deaiqn c r i t e r r a  €or M ef fsc t rve  charqe-back 

T h r g i n q  fo r  Conputer Services.. 
9DP Analvwr, Ju ly ,  1974. pp. 1-13. 

Tbrse case s tudies  a m  fiat presented t o  i l l u s t r a t e  
d i f f e r e n t  approaches t o  the  chargeback p p l e m .  t w o  of 
which use market pricing. The questran,  why charye €or 
computer serr ices?.  is then addressed, and two bas ic  rea- 
son8 girranr to encourage b e t t e r  u s e  of somputer resouces, 
and to  pro*& a m a n s  of ra t ioning scarce resources 
amDnq -tin9 usera. Three types of charqoback s y s t e m  
a m  then explained: cos t  recovery. resour- a l locat ion,  
and s o f t  mney system. 

The mechanzcs of a charging system are examined. 
1:ritial decis ions must be made reqardrng the goals of 
the system (and aence the c r i t e r i a  I t  should Met i .  its 
in teqra t ion  w i t h  the conpany's accounting system, and 
t h e  s t a b i l i t y  of prices .  The fac tors  to  be used i n  corn- 
putir.q cnarqos, charging €or snared resources ( L e .  cPU, 
inpuc/output channels, and the  da ta  basel ,  and charginq 
for a l loca ted  resources (core, tapes. a l located disk 
unrts. and o ther  peripherals1 a m  discursed in  term of 
t h e  coqi l ica t rons  t h a t  each causes. Sources of ]ob ac- 
countinq p?.ckaqes and their b d s ~ c  elements (data  collec- 
t ion mchanrsm, raw data  a d i t ,  ]ob accountznq, resource 
usage reporting. and simulation capabi l i t i es )  anb the 
use o f  accolr;ltinq da ta  for p a r i o m u m  analysis  are 
revreved. Tho s u b t l e  effects of Charqmq schemes on 
user bfihavkor. and t h e  j u s t i f i c a t m n  for charqlnq a t  
a l l  a r e  Einally discussed. 

- 

lol lenberqer .  Harold n. 
.Hanaqement IIfformation System: A Char- t o  users and 
cos t  Control. 
Hanaqement Accounting, November. 1970. pp. 25-28+. 

Cost a l loca t ion  system am viewed in  t h e  eontax+ of 
the contr ibut ion they can make t o  solving manaqement pron- 
lems such Y the a l loca t ion  a€ scarn resources. provldinq 
needed conputerrzed services ,  and internaILy manaqnq the  
-neuter services function. The pros and c o n s  of pricing 
are  argued and t h e  issue of management involvemnt i s  Seen 
as  one of the key reasons for a cost  a l locat ion scheme f o r  
data  processing. In  addi t ion,  i t  contrAbutes neasuraoly t o  
improved s y s a m  planninq and control. 

The a f f e c t  of charging iysteaa on the system develop 
nent functzon can be f e l t  in  severa l  nays. Firs t .  'ser 
par t ic ipa t ion  i n  the  developmnt process i s  g n e r a l l y  
increased. Second, charqinq infIuences the se iecuon of 
projects ,  and encouraqes those t h a t  are  mast ptofiCaBIe. 
Third. schedule performance 1s improved by the addltional 
focus on costs. 

In che data  processinq area, charqing helps eo focus 
a t ten t ion  on t o t a l  cos ts  and places controls  on cspdcrty 
qrwth. I t  is indicated, however. t h a t  charges can be a 
source of bad fee l ings  between t h e  cacnpucer department 

reaponsrbi l i ty  for dePininq data  needs. 
yld u s e r s .  Final ly ,  the Chdrqinq system he lps  t0 place 
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Arndt,  Donald A. e t  a l .  GO8&n, John A. 
.E f fec t s  of -P r i c ing  and Charq.-eack Policies. .  
senior nana m n t  and t h e  nata Processin Function. 

' a u d q t i n g  f z r  t h e  D. P. &partJmnt/Charseback to User 
Departmtnts. 
The I n t e r p r e t e r ,  August, 1974. pp. 24-31. EZZZ & X - P Z Z ~ E  d l e  0,Conner. - 

Five s h o r t  pape r s  are i nc luded  from a pane1,SessiOn 
c a i e r m n a  ~oami-mport X O ~  636. ~ e u  YO&, ma c m f e r e n c e  

i n  whicn t h e  o a n e l i s t s  p r e s a n t e d  t h e i r  coIq2anies View 
BMrde 1974. pp. 63-66. 

The special e f f e c t s  of chargcback systems peculiar 
to M P  apsrat ionm dm discussed.  A t y p i c a l  charqe-back 
struceure i n  def ined 'which charpes for two  b a s i c  types 
of a c t i v i t y ,  dsvelopuent  p r o j e c t s  and running jobs. 
Charges for l abo r  and d a t a  e n t r y  are relatively s t r a i q h t -  
foxuard and are  n o t  considered i n  t h e  paper. Chargas f o r  
cnnpu te r  tune. on the  o t h e r  hand, are more co-lex and 
require t ha t  e i t h e r  a d e t a i l e d  cost-recovery approach or 
a f a i r - p r i c i n g  approach be adopted. me problem urth t he  
f O w r  ir t h a t  it in t roduces  d i s t o r t i o n a  as.demand for 
service var i e s .  This  o f t e n  causes u s e r s  to game against .  
the charging w l i c y ,  r e q u i r i n g  changes to t h e  d e t a i l s  of 
the policy t o  inCIuenca user behavior  in a pre fe r r ed  d i -  
metion. 

E x d q i e s  a re  given of t h e  e f f e c t  o f  s p e c i f i c  charging 
policiea On Proqrhm designers .  Fo r  exduple.  charqes  for 
tam ast-ups foot test s h o t s  r e s u l t e d  in a decrease i n  the 
p m p a r t r o n  needing set-ups from 609 to  301. Pena l t i e s  w e r e  
used t o  d i S C O U a g e  prcqrann that monopolized any s i n g l e  
reaouM. 

is to encouraqa greater a t t e n t i o n  to  t h e  d e t u l s  of charqe- 
back policies and t h e i r  e f f e c t s  on user b e h a n o r .  In a d d -  
Uoa,  greaeer realism is developed f o r  c o s t f b e n s f i t  s t u d i e s  
P i n a l l y .  d a r q z n q  schemas impto- f o r e c a s u n g  a€ loa& and 
the msasurantne o f  system capac i ty .  

The e f f a c t  o f  the charge-back approacn on manaqement 

on the ques t ibn  o f  char*-back. 
Oonald A. Arndt of t h e  :forthwestem :cational Insurance 

Cou~any  o u t l i n e s  the malor rdvantaqes and disadvantages of 
charqe-back and t h e  r easons  why h i s  COfilparry has  elected to  
char- both i n t e r n a l  d e p a r t u e n t s  and other s u b s i d i a r i e s  €or 
computer serwces. 

Rick Pabing of the  c o n t i n e n t a l  National Amrican Group 
e x p l a i n s  t h e  problems c r e a t e d  by the  lack o f  a charqe-back 
po l i cy  and o u t l i n e s  the steas beinq taken to e s t a b l i s h  such 
a po l i cy  i n  o r d e r  to e l i m n a t e  t h e  weaknesses in t ne  e x i s t -  
m q  budget ing scheme. 

p l a i n s  why user departments  do n o t  budget f o r  computer ser- 
v ices  Ln h i s  company. I n s t e a d ,  t h e  cowany a l l o c a t e s  
computer s y s t e m ,  conpu te r  p r o g r a d n q ,  and conputer  t i m e  
back to t h e  u s e r  on a d i r e c t  a l l o c a t i o n  bas i s .  

Curt Shankel o f  Western Casua l ty  and Sure ty  p r e s e n t s  
the malor advantaqas o f  budqeeing and charqe-back from 
the  p o i n t  of view of t h e  d a t a  p rocess ing  departnent .  H e  
also examrnes t h e  t h r e e  maln e lemen t s  of a b i l l r n q  System: 
t.?e d a t a  c o l l e c t i o n  m c h a n z s a ,  t h e  €onnula For a l l o c a t l n u  
the c o s t  of r e sources ,  and t h e  rates for each da ta  c e n t e r  
resource.  

budqets Eoc c o q u t e r  s e r v i c e s ,  how t h e  costs a r e  charqed 
back to t h e  use r ,  and t h e  d a s i c  advantaqes and weaknesses 
of ths approach. 

S id  Johnson of t h e  Federated Hutual Insurance Co. e%- 

Dan Xanzler o f  Inteqon Corp. e x p l a l n s  now h i s  coITpany 

Hiorkovski,  Cabrielle K., and Wiorkowskr, John J. 
.A C o s t  Al locatzon H o d e l . '  
Datanat ion,  ~ u q u s t ,  1973.  pp. 60-65 .  

.The Effect.  o f  Char-back Policies: 
EDp Analyzer ,  November. 1973. pp. 1-14. 

Rlrme case studiea are Presen ted  t o  s h w  d i f f e r e n t  
appmfches to charge-back b y - d i f f e r e n t  users .  lbo are 
mriversit ies.  t h e  t h i r d  is the d a t a  processinq s u b a i d r a q  
of a mr jor  retail chain.  The pro8 and cons of charqing 
a r e  b r i e f l y  ou t l ined .  The arguments in f avor  are qener- 
a l l y  baaed on b e t t e r  cost c o n t r o l  and resource a l loca t ion .  
T h e  opposing view c e n t e r s  on . the  cost of ad rmni s t r a t ion ,  
possrble inequities, and a b i a s  f avor ing  wea l th i e r  de- 
p a r t u a n t s  . 
trate t h e  depth of t h e  sub jec t .  These involve the es t ab -  
l ishment  of g o a l s  f o r  charging,  t he  ghilosophy o f  p r i c inu .  
the d e t e m i n a t i o n  of what resources  t o  p r i c e ,  :he in f lu -  
ence  of pr i cznq  s t r a t e g i e s  on user behavior ,  rne s e l e c t i o n  
o f  a .a=asure o f  work, t h e  c u r r e n q  used, t he  q u a l i t y  of 
service, u s e r  d e s i r e s  r ega rd ing  t h e  cnarging system, and 
m t h o d s  comaonly used t o  .beat the system.' 

The i n f l u e n c e  of va r ious  p r i c i n q  phi losopnies  on 
u s e r  benav io r  is examrned i n  the  con tex t  of u smq  charge- 
back & a cost a l l o c a t i o n  versus a resource a l l o c a t i o n  
wthod .  An averaqe cost p r i c i n g  scheme i s  d e s i p e d  ?ri- 
mar i ly  to recove r  costs b u t  can l ead  t o  c e r t a i n  inequi- 
LIer sucn ds h igh  p r ~ c e s  when demand is low. Flex ib le  
p r i c i n g ,  on t h e  o t h e r  hand, is dined a t  recovering c o s t s  
and i n f l v e n c i n g  t h e  a l l o c a t i o n  of resources .  F ina l ly .  
the q u e s t i o n  o f  what a c t u a l l y  c o n s t i t u t e s  f u l l  u t i l i r a -  
t l o n  is exp lo red  and it is concluded t h a t  t h e  d e f i n i t i o n  
of c a p a c i t y  of a q u t e r  i s  still unse t t l ed .  

C e r t a i n  m l l p l e x i t i e s  a r e  then intraduced t o  illus- 

The measures o f  resourca usaqe on which chsrqes  are 
based are  Eirst exauuned and t h e  n e c e s s i t y  For charqing 
on t h e  b a s i s  o f  i n d v i d u a l  3 e r i p n c r a l s  as w e l l  Y CPU and 
core is es t ab l i shed .  Varzou cost-charge c a t e q o r i e s  arc 
ou t l ined  and t h e  cumputatton of rates for each is explained.  
i lates €or each ca t eqory  aP2 computed by d iv id ing  t h e  total 
c o s t  o f  a l l  r e sources  in  a =ategory by the prcduct  of t h e  
resource u n i t ,  t ime u n i t ,  and pe rcen t  usage. ?he s p e c i f i c  
calcuiauons f o r  each of che 12 c a t e q o r i e s  a r e  exp la ined  
and the c o l l e c t i o n  of d a t a  t o  suppor t  t he  pe rcen t  usage 
Figures  i s  discussed.  

One o€ t h e  d i sadvan taqes  O F  t he  c o s t  a l l o c a t i o n  model 
i s  the d i f f i c u l t y  users hav? in understandmg the charqes.  
iarly i n d o c t r i n a u o n  i n  t h e  aoproach and the  a v a i l a b i l i t y  
a €  a p r o l e c t  c o s t i n g  program ace recommended t o  h e l p  over- 
COR u s e r  r e s i s t a n c e .  Nine h n a f i t s  of the approach are 
c i t ed .  Of t hese ,  t h e  mst i.-qorturt dre t h a t  i t  provides  
a quantitative basLs for eqdipment e v a l u a t i o n ,  t h a t  each  
resource is p r i c e d  to pay for i t s e l f ,  t h a t  the charginq 
data may also be used Cor opera t zona l  a n a l y s i s .  and t h a t  
pe rcen t  usaqe f i q u r e s  may Se used t o  a d ] w t  the  center's 
o p e r a t i o n a l  schedule .  
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.lunamaker, J. F., and 'minston,  A. 
'Computer :ystem Nanaqenent: A Sacro Planning Cost A l loca t ion  
Procedure. 
:4anaqement Informatics. Auqwt, 1973. 

The r e spons ib i l i t y  cen te r  concept i s  f i r s t  introduced 
as a m a n s  of ailour.?q tne conputer c e n t e r  t o  ope ra t e  so as 
t o  a l l o c a t e  resources e f f i c i e n t l y .  M e  necess i ty  of a planning 
pracess  is emphasized and the  f i v e  b a s i c  s t e p s  to planning a r e  
i d e n t i f i e d .  Included 1n those s t e p s  are a d e t a i l e d  s ta tement  
of  r e q u i r e m n t s .  tne t r a n s l a t i o n  of requirements i n t o  a system 
desiyn (b'f 00th manual and computer-assisted methods1 , and cne 
a l l o c a t i o n  of costs .  A zos t  a l l o c a t i o n  formula is d@veloped 
t h a t  a l l o c a t e s  qcea te r  cos t s  t o  t h e  user whose a l t e r n a t i v e  
cos t s  a r e  q rea t e r .  An exonple is qiven of the u s e  oE the 
Eormula i n  a coneany cons i s t inq  of four use r  qroups. 

1 methodology fo r  d e t e m n y  the opt imal  coriputcr 
s y s t e m  IS presented in  b.hrch tne c o s t  a l l o c a t e d  t o  on@ user 
dcpfnds on the a m u n t s  a €  se rv ice  t o  o t h e r  u s e r s .  The f a c t  
Chat the a c t i v i t y  of one user can a f f e c t  tne q u a n t i t y  and 
q u a l i t y  o f  tho 5erv1ce received by another  u s e r  implies  
the need f o r  some s o r t  of global  con t ro l  and cooperation. 
The cost a l loca t ion  procedure i s  one such con t ro l  and as 
d i r e c t e d  toward f a i r  a l l o c a t i o n  of resources  to a l l  user 
groups. 

Data Base 
New YZE - nana uuunt System. 

-+bevier, 
Edi ted by m i l d  A. 

1974. pp. 185-193. 
Jardine. 

The major economic and manaqerial issues t h a t  should 
be considered the i n s t a l l a t a o n  of a d a t a  base manaqemant 
system a r e  considered. In t e r n  of bene f i t s .  a reduct ion 
i n  app l i ca t ion  proqramminq e f f o r t  is r e a l i z e d  because of 
the el imrnat ion of  many input /output  cons ide rauons .  The 
connmn d a t a  base approach leads t o  a reduct ion i n  t h e  use 
of s to rage  and easxe r  i n t e q r a u c n  of app l i ca t ions .  Other  
b e n e f i t s  include qreater f l e x i b i l i t y .  ma in ta rnab i l i t y  , 
p o r t a b i l r f y ,  and reliability. The major costs involved 
are  an a c q u i s i t i o n  and i n s t a l l a t i o n ,  ope ra t ing  msrS ( p a p  
U c u l a r l y  core and mu overhead), and certam m t a n g i b l e  
personnel costs. 

implicat ions.  I t  i s  o f t e n  necesaary to  appoint  a d a t a  base 
a d n u n s t r a t o r  who has au tho r i ty  ove r  a l l  aspets of d a t a  
base adrmnistrat ion.  The DBHS a l s o  i n f l u e n a s  cen t r a l i za -  
tiOn i n  so138 respects and d a c e n t r a l i z a u o n  i n  o the r s .  
Processing and o r g a n i z a u o n a l  planning tend to b e c a m  
cen t r a l i zed ,  while users of t h e  system and so= levels 
of d e c i s i o n  making becorn &central ized.  Charging f o r  
i n f o m a t i e n  se rv ices  i s  more complicated because of t h e  
high f ixed  costs and shar ing o€ t h e  d a t a  base by many 
app l i ca t ions .  

This paper is p a r t  of t h e  proceedings of t h e  SHARE 
working conference on Data B a s e  nanagewnt  Systems and 
is followed by a discussion among pane l i s t s .  

The r n s t a l l a e i o n  of a DBHS a l s o  has cer ta in  managerial 

Bookman,  P h i l i p  G. 
%aka Y o u  Users Pay the Price: 
CcmOuter Decisions. September, 1372. a. 2 3 - 3 i  

conpare t h e  c o s t  of a ]ob t o  its 7 a l i .  zcd 50 c h m  
u s e r s  f o r  computer center serviar .  r u i c  pals  af 
any b i l l i n g  po l i cy  are identiLic-5 IS an--. =peat& 
b i l i t y ,  unde r s t andab i l i t y ,  and cogcd=?-m. 

The three m a i n  elements of  =-a ~ i 1 L - q  -,==cess a 
then discussed. A d a t a  c o l l e c t i s  a-f i s  ?uared 
t o  masure t h e  a c t u a l  use of s y s 9 a  .=KZSS.  mL 
problems r e l a t i n g  t o  accountina 5a-a hc-zs? '.= a 
multiprograwnzng environment are  = : e l  :: :s s a c m  
t h a t  the cast of d a t a  c o l l e e t z m  LS 3--27 ? la re s  
to t h e  degree of accuracy and r e 3 d W : L z . l -  *sired. 
The developmane of a Eonnula f o r  B t  xrp;+r-m 1s 
n e x t  considered and exanples of fa 1 %.=le s d  d 
conplex Eormula a r e  given. Scne :r--xr-~ 3 r  selacAag 
the  r r q h t  type of Cormula f o r  a ;i...ca - 3 - a L a x c c  
are a l s o  provided. The t h i r d  el-% i s  -a ;i:li=? 
process  is t h e  s e t t i n g  of  races  = z = f  L= ? = z e d  
by d iv id ing  c o s t  by u t i l i t a u a n  lave:. 2.e =alar CTJT 
s i d e r a t i o n s  Ln c o q u t i n g  cos t s  a d  J f l 2 . t a c a  e 
descr ibed,  i nc lud ing  t h e  impliuusnr at  ?r-:a e i -  
nancmg a r r anqemnts .  

mo b a s i c  reasons f o r  job --+sq e Ti-: :u 

~ 0 U r t n a y .  Ralph. 
who Pays What? So lu t ions  to fw J a P e a 3 - 2 q  Qumdry.' 

CQPeuter Cecisions. July,  1473. p a .  U-16. 

process  IW'S System b!anagamcnt ?=XI::? !j=i 2%. a m  rr 
vzewed wi th in  t h e  framrwork of -3- :q&iL-es:  :?o 
m u n t i n q  and con t ro l ,  resoure ; s i ; : a z z  a=~=rzzq, md 
b i l l i n g .  A d e s c r i p t i o n  of t he  -fa== :f Le. i=d.xda:q 
a schematic diagram, is f i r s t  q = n  r d  -3 ae  of s e r  
e x i t s  to  monitor job f l a r  is e a l a u e c  :f -a rcmorrd 
s y s t e m ,  only HO m a k e  use of s e r  a:=. :e data collsct- 
ed. and the major €ac to r s  i n  a a1:on-a are oct- 
Lmed. 

C a p a b i l i t i e s  of t h e  v a r a o a  syserm =o t d u c r  ru- 
source u t i l i z a u o n  r epor t s  are s-zd. xei=dinq a 
c h a r t  shaving t h e  gene ra l  a r eas  O D V C - ~  y ea= af :!!a 
packages. The b i l l i n g  funcuorr a f-2 :o x 9% wedicest 
in a l l  o f  t he  packaqes. and SOP) a €  :.r T e c e a s a r y  x l l i z q  
f e a t u r e s  a r e  discussed.  Poss ic le  fatu-re r - ~ m m r - d .  
p a r t i c u l a r l y  f o r  VS systems, are  3i:aLjaed. . 

Seven c o m r c i a l  job acce=c:q = r r r ~ s  s s i e e d  to 

Taylooc, Alan. 
.CoIqbuter B i l l s :  Should the o l e o  P y  U i r 3  Sa& :* 
Execut ionlg 
Cmpute r ro r ld ,  November 3 .  1971. 2.  7. 

The auzhor shows hor  the s b g  p r c q r v  r ~ y 1 i a 9  in 
three d i f f e r e n t  envxronrents  C M  product chm d i f f e r e n t  
mdmures o €  e lapsed  t ima .  Becalrsr of deai- t o  Aham 
usera c o n s i s t e n t l y  f o r  t h e  s a m  a r o q r y ,  clapsad c x x  
i s  gene ra l ly  no t  used f o r  b i l l r n q  pu=c,scs. In p ~ a o s  of 
t h i s .  many u s e r s  have choaen to chharq. a 5% 3 - u  of 
1/0 execut ion counts. The fallacy of *AS LS 
then explained. S p e c i f i c a l l y ,  proqranr are l;%cly ta 
be overcharged for the use of less e w i r a  y n w r a l  
devices ,  unrt record e q u p m n t .  -11 . l o a  s r res .  m d  
serial operat ions.  The c o n c l r u r a  LS G-aa ::at vrr,ablo 
charqes based on e l apsed  t1.m am a c e x i l y  mra e q l r t ~ l e  
than c o n s i s t e n t  charges  based m I/O e x e c a i m  cow.=. 
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Saravi ts .  Israel. 
*Ti; Pricing of cmputer Services. .  
g l g ~ ~ ; ~ i n p  [Great Br i ta in) ,  flay-June, 1974. 
PP . 

Three object ives  a r e  given for  using accounting sys- 
tem: t o  a l loca te  resources amDng customtrs, to evaluate  
comuear system cost /benefi ts .  and t o  provide data €or 
planning and budqeting. The charging algorithm used should 
be  based on four pr inciples:  charges f o r  the use of the 
jo in t  f a c i l i t y  must cover a l l  costs: charqes for a given 
]ob will be the Sam regardless  of ti- and nux of joos; 
the charqe i s  independent of the n a r s  assigned t o  users: 
and i f  the uni t s  costed a re  modified, then c o s t  a l locat ion 
is changed appropriately. 

overhead costs .  the cos ts  of dynanuc usage of hardware 
components, and costs re la t rng  to the s t a t i c  use of equp-  
mnt. A general c o s t  equation is given. The e s t a b l i s n m n t  
of pr ice  paranaters t o  be used in the equation requarcs 
the def in i t ion  of cos t  cen ters ,  the ercpscted service level ,  
and the depreciat ion of the equipmnt. Pr ices  may have t o  
be  adjustad from tam, to tim eo reflect deVidtiOnS from 
QldNmd usaga, changes i n  equipmnt. or chanqes i n  the 
charging policy. An i l l u s t r a t i v e  exanpie is qivan to show 
how charqes a re  computed based on the concept of averaqe 
costs. The exanqle shows how ovurnead c o s t s  a re  a l located 

pr ice  parameerr  a m  calculated. Outputs of the  accounting 
system are  b r i e f l y  described. 

Three accour.ting coqonents  a r e  defined. including 

to Cost centers ,  how throuqhput is determined. and how 

Grillos. John M. 
.Pricing EDP Resources: 
Comuter oscisions. Novumber. 1974. pp. 16-17. 

A sophistacated manageraant and planning system is 
needed CO insure t h a t  cen t ra l ized  da ta  processing reaches 
its potent ia l .  The major tools of such a system include 
a programing, planning and budqeting [PPB) system for  
ADP, ADP accounting, a t r a n s f e r  pr ic ing system, and per 
formance standards and reporung.  The key to a successful 
accounting system is i n  t h e  defani t ion of appl icauons  
and the a b i l i t y  to c o l l e c t  usage data  agaanst s p e c i f i c  
programs. The pr ic ing o€ services is the chief  demmd- 
regulating device, and servcs t o  ra t ion demand and t a  
motivate more  e f f i c i e n t  u s e  o€ resources. The interact ion 
of pr ices  and costs determines whether the center  runs 
a t  a p r o f i t  o r  loss ,  which i n  turn influences major 
decisions reqardinq capaci ty .  

Three c r i t e r i a  a re  suggested for  the  s e t t i n g  of 
prices: p r i c e s  should be set to  y ie ld  breakeven revenue 
a t  a proiected usage level; charges should be dis t r ibuced 
to users according t o  the  res0urL-s used by each: and 
reasures of resource consumption m u s t  r e f l e c t  the d i f f e r -  
ence between appl icat ion types (ie. batch, remote batch, 
teleprocessing, data base, etc.1. A sequence of calcula- 
taons which r e s u l t  in a s e t  of resource ra tes  i s  presented 

center, 
. i n  a series of char ts  representing a hypothetical OP 

Sobczak, J. J. 
*Pricing Couputer Usaqe. 
Oatamation, February, 1974. pp. 61-64. 

The author argues t h a t  XI a c c o a t i n q  system m u s t  be 
cost re f lec t ive  i f  it is to  maxanuze the benef i t  of the 
dol la rs  spent  on comuter j .  Ptcro6cnnnmc theory i s  used 
to demonstrate t h a t  p r ic ing  for  a p r o f i t ,  or pricing below 
cost produces a less than optimum value for the  f i r m  as 
a whole. Within t h i s  context, hwever ,  i t  i s  assunad tha t  
departmnts  buying computer s e n a c e s  respond t o  pr ices  i n  
a prudent and sensrble  fashion. 

s o w  common non-cost r e f l e c t i v e  accountinq pract ices  
dre noted. For exalrple. charging on the basis  of elapsed 
ti= or any s ingle  resource does not properly account Lor 
resource usage. S i m l a r l y ,  cer ta in  types of penalty CharqeS 
as  w e l l  as charges t h a t  do not r e f l e c t  t o t a l  resource usage 
are not re f lec t ive  of true costs .  

Accounting a lgor i thm t h a t  make use of standard mas-  
ures of vork are  inadequate because they do not r e f l e c t  
d l f fe ren t  charges resu l t ing  from di f fe ren t  types of equp-  
nent. I t  is also argued t 3 a t  surcharges f o r  'erpensive 
resources- are unnecessary. and t h a t  cost SensitLYe algo- 
rithms will r e f l e c t  the proper cost  s t ructure .  A proper 
balance betveen s implici ty  and accurate cost  re f lec t ion  
nust be reached. ?he key e l e l n n t  in ef fec t ivc  use oE 
caarging is the degree t o  vhich charges actual ly  a f fec t  
data processing users. I f  charqes do not influence $user 
decision.. then the accounting system vi11 b e  an unneces- 
S a V  expense. 

Giudice, John J.. and McElroy, John J. 
.Allocating Job Costs for M u l t i - P r o q r d n g  Systenr.' - Data Processing Maqazine, Spring, 1972. pp. 16-19. 

The desirable  charac te r i sUcs  of a c o s t  a l loca t ion  
algorithm are  first outlined: it m u s t  be l o g i c a l  and mpm- 
sent  the econonucs of the r e a l  world: it m w . t  be simle 
and understandable by a l l  affected par t ies ;  I t  m u s t  pro- 
duce repeatable r e s u l u r  and it m u s t  be econorucal to o p  
era te .  The a l t e r n a t r m  cos t  a l locat ion schems include the  
stand alone/standard cos t  model. de ta i led  mtaduremnt sys- 
tem, and s ingle  elemant a l locat ion.  The l a t t e r  mathod is 
selected as  being the most simple, acenomica1 and reasona- 
ble .  

Under a s ingle  ]ob stream system, wall clock time is 
the simplest and most equi table  s inq le  e l e w n t  on vhich t o  
base cost  a l locat ions.  In multiprogramairg s y s t e m .  hcu- 
ever, wall clock t i m e  i s  not  a repeatable measure and an 
a l te rna t ive ,  ca l led  work tire, is suggested. Wor!C tire 
is detined a s  the sum of CPU t i n a  actual ly  used by the 
]ob plus the input/output waAt t ine .  Althouqh t h i s  ap- 
proach produces nun repeatable timings, i t  is cot as 
simple t o  explain to use r s  as  s t r a i g h t  wall cl?&, o r  
elapsed t a w -  It is, howemt, q u i t e  s inp la  and inexpen- 
s ive to  i q l e r r r n t ,  and provides adequate accuracy for 
c o s t  allocation. 

Kreitrberg, Charles B., and Webb. Jesse If. 
'An  Approach.to Job Pricing i n  a Multi-programing 
Environmnt. 
Proceedings of the  1972 F a l l  J o i n t  Computer Conference. 
V o l u m  4 1 ,  Par t  1. pp. 115-122. 

u o n  syseeuu ad compared t o  second generation systems result 
from the sharing of resources anung t h e  resident  proqramr, 
and the v a r i a u o n  in  elapsed tiw from run t o  run of a 
given job. Because of t h i s ,  the  t r a d i t i o n a l  charging formu- 
la (cost equals program run tire mult ipl ied by r a t e  per 
u n i t  of camel is not appl icable  to  t h i r d  qenerauon sys- 
t e m s ,  although Its s impl ic i ty  and i n t u i t x w  appeal a re  
f a r  greater  than most charging formulas used Cor multi- 
progr-ng systems. 

An approach is suqqested which enables t h e  t h i r d  qen- 
era t ion  user t o  adapt masures  o€ usage t o  the second qen- 
erat ion formula. F i r s t ,  a .computed elapsed ti-. i s  defined 
whicn 19 the sum of CPU t i m e  Cor a program pl lu  its volun- 
tary wait t i m e .  This value is eqvrvalent t o  the  wall clock 
time if the run vere executed by itself. Second, a scheme 
i s  devised f o r  the par t i t ion ing  of the system i n t o  a subset 
computer for  the conputation of a r a t e  represent ing those 
resources used by the run. Given these t w o  values, the  
simpler second qeneration charging formula can be used t o  
compute charges vhich are  e q u t a b l e  and reproducible. 

T h e  problem of charqang for lobs run on t h i r d  qenera- 

Jacobs, Donald. 
'Equitable flfchine Cost Accounting in a flulti-progranraing 
Envi ronnen t. 
Data uanaqerrent, November. 1973. pp. 21-25.  

The most comwn prac t ice  in ]ob accounting involves 
masuring a combination of cent ra l  processor u t i l i z a t i o n  
and input/output requests to a r r i v e  a t  an approumation 
of elapsed time. I t  is shown t h a t  t h i s  approach does n o t  
motivate the programer to improve the  e f f ic iency  of h i s  
program. In placa of t h i s  approach, a modified Mrs ion  
of elapsed t i m e ,  cal led s t e p  t im,  is suggested. S t e p  ti- 
is computed by subtract ing c e r t a i n  period3 vhen a program 
i s  blocked from execution by o ther  program from the elapsed 
time. Tests were conducted to determine the amunt  of varl- 
ance of s tep  t i m e  from stand-alone elapsed ti- and it i a  
concluded tha t  s tep  time can re l iab ly  be used to eqvrtably 
discribuce the resources a job uses. 

simply by multiplying the ra te  for  each resource by the 
s tep t ine,  avoiding the u s e  of averages or esumates .  The 
adwancaqes claimed are  e q u t a b l e  cos t  accounting and the 
encouragement oE qwd programming prac t ices .  

- 

?he charging formula using s t e p  time is mnst ruc ted  
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Qlanoux. Jo Ann; Goodrich, Hiehael; and S c a l e t t a ,  P h i l l i p .  

computer acisions, December, 1974. pp. 38-39+. 

The determinat ion of  t o t a l  c o s t  f o r  t i n m  sha r ing  
services is no t  a simple calculation and is conpounded 
by the v a r i e t y  of  p r i c i n g  s c h e m s  o f f e r e d  by tim s h a r i n g  
mndors .  An exanpie  is used  t o  ahor  t h a t  the c o s t  Of 
services € r u m  t w o  competing vendors is no t  n e c e s s a r i l y  
r e l a t e d  to t h e i r  s t a t e d  p e r  second CPU r a t e s .  To ta l  cost 
is a funct ion o f  connect r a t e s ,  6 0  r a t e s ,  I / O  r a t e s ,  
f i l e  s to raqu ,  and o t h e r  s e rv i ces .  A formula is dewloped  
to show how a l l  t h e  va r i ab le s  interact to make c o s t  pre- 
d i m i o n s  extremely d i f f i c u l t ,  For exanple ,  charges  f o r  
connect tima dm i n f lu snced  by number o f  u s e m  logged on 
to t h e  system, atrsraqs system response t i n e ,  and t r a n s f e r  
r a t e s .  CF'U time may b e  inf luenced by processor speed, 
and the  vendor's ]ob schedul inq schemC. 

d i c t i n g  a c t u a l  c o s t s  i f  vendors a r e  unable t o  pmvade 
reasonable  estimates. An accoupanying c h a r t  lists the 
major eva lua t ion  c r i t e r i a  €or s e l e c t i n g  a t i m e  sna r ing  
sernce. 

.Xov HuCh a Second f o r  a CPU7. 

Benchmark tests a r e  suqqested as one means of pre- 

Selwyn, Lso 1. 
'Camputer -source Accounting i n  a T i m  Sharlnq 
Envimnaant: 
Proceedings of t h e  1970 Spring J o i n t  Canputer Conferenca, 
Voluna 36. pp. 119-130. 

The background of tire sha r ing  seraces is first o n -  
s i d e r e d  along wi th  t h e  major imp l i ca t ions  of variou types 
of  services OR t he  p r i c i n g  p 4 i c i e s  of d suppl ier .  It  LS 
sharn  t h a t  a pr ic ing  : tntcture  must be f l e x i b l e  and accu- 
rat., encourage the use of p r o p r i e t a r y  softvam packages, 
and ie cons ia t an t  w i th  the o p e r a u n q  procedure. The e v o l r  
inq n a t u r e  o€ t h e  t i m e  sha r ing  bus iness  and its management 
information requirements are reviewed. 

i n g  and c o n t r o l  m e c h a n i s m  are then sumarized.  These in- 
clude t h e  a b i l i t y  t o  a l l o c a t e  r e sources  among va r ious  
types o f  users, t o  provide f o r  f l e x i b l e  p r i c i n g ,  t o  per- 
mat d e c e n t r a l i z e d  management of resources, t o  control  
system access. to =cord t h e  d e t d l s  of system usage, 
and to  provide f o r  account ing on a subsystem bas i s .  The 
implementaUons of t w o  such accounting systems are then 
described. The first, c a l l e d  t h e  'BUYTIP resource allo- 
c a t i o n  system. w a s  designed €or t he  ISH 7094 under CTSS. 
The mchanism provides  the  user more d i r e c t  con t ro l  over 
ava i l aDle  funds. The second system was Lmplemented €or 
me POP-LO and inco rpora t ed  a number of advances over 
the t ' r s t  system. mese included dynamic p r i c ing ,  account- 
i n g  for s p e c i f i c  s e r v i c e s  used. inproved access  c o n t r o l ,  
resource manaqement, and system secu r i ty .  

The b a s i c  desiqn o b j e c t i v e s  of  a managerial account- 

aomnrr. Weston J. 
*Trade-offs i n  T i m  s h a r i m  Pricinq.' 
IEEE r n t = r n a t i o n a l  Conputel Society Conference, 1971. 
Conference D i q e s t :  Hardware, so€tware,  Finnuam Trade-offs. 
BP. 1-2. 

Three purposes f o r  t h e  e s t ab l i shmen t  of charging or 
p r i c i n g  schemes for conputer usage a r e  noted: recovery 
of  the c o s t  of  provlding the  s e r v i c e ;  d i s t r i b u t i o n  o f  
t ne  expenses in an e q u i t a b l e  fashion;  and managenent of  
the resource i t s e l f .  An apprec ia t ion  €or t n e  charges  and 
account ing c o s t  c o n t r o l  by users i s  e s s e n t i a l  i f  any 
p r i c i n g  s c h e m  i s  to work. 

A number o f  t rade-offs  e x i s t  with respect to 
both u s e r s  and supp l i e r s .  Supp l i e r s  a r e  concerned with 
the manner i n  vhich ind iv idua l  r e sourcm a r e  t o  be sepa- 
r a t e l y  p r i ced ,  and the fo recas t inq  of expected usage, 
which is t h e  key t o  p r o f i t a b i l i t y .  Individual  sof tware 
charges may be l ev led  by one s u p p l i e r ,  while another  
does no t  charge for software usage, hoping t h a t  revenues 
v i 1 1  be generated by t h e  execut ion of p rogram and t h e  
use of  CPU t ime.  Users may e l e c t  t o  trade-off connect 
tame charges f o r  slower, b u t  l e s s  c o s t l y  backqround exe- 
c a t i o n  of lobs. I t  is recormznded t h a t  prospecsive time 
snaring u s e r s  t rade-otf  t h e i r  o m  s p e c i f i c  needs a q u n s t  
the s p a c i f i c  p r i c i n g  p o l i c i e s  of vendors and use mul t ip l e  
Endors where warranted. 

S z e r y ,  J a m m  C. 
' P rob lem and P r a s e s  of Regional Computing.. 
Datamation, August, 1973. pp. 55-58. 

The formation of A r e g i o n a l  conputing cen te r ,  c a l l e d  
UNI-COLLI by d number of  co l l eges  and u n i v e r s i t i e s  i n  t h e  
&lava re  Valley vas. undertaken to  q a i n  econonues of  scale 
i n  hardware, s o f t u a r e ,  and operat ions.  I t  was bel ieved 
t h a t  such an arrangement would provide c m p u t i n g  c a p a b i l i t i e s  
t h a t  could not  be matched by ind iv idua l  f a c i l i t i e s .  Hcwever. 
a number o f  problems w e r e  encountered: complete cooperat ion 
between the  independent o rgan iza t ions  w a s  noc achieved: 
p r i c e s  d i d  no t  r e P l e c t  the economy of s c a l e  o f  t he  l a r g e r  
system because of l imi t ed  usage; r d l e  capac i ty  e x i s t e d  
and agreement could not be reached on an approach t o  
narqinal pr i c ing ;  E u l l  conrrmtment t o  t h e  concept was no t  
Fade by a l l  p a r t i c i p a n t s ;  conpronuses had t o  be made i n  
s e r v i c e s  o f f e red ;  and t h e  r e a l l o c a t i o n  of Eunds t o  t he  
r eg iona l  c e n t e r  by ind iv idua l  schools vas no t  completed 
according t o  plan. 

ahsed on these  experiences.  p red rc t ions  a r e  made 
r e l a t i v e  to t h e  f u t u r e  o f  r eg iona l  computing. F i r s t ,  d 
h i e r a r c h i c a l  network is envis ioned with small  l o c a l  computers, 
a r e q i o n a l  cen te r ,  and a connect ion to  a n a t i o n a l  network. 
Operat ing func t ions  will tend t o  be decen t r a l i zed  w i t h  l o c a l  
i n s t i t u t i o n s  providing servzas wi th in  t h e i r  a r eas  o f  exper- 
Use. A COmplLX p r i c i n g  s t r u c t u r e  w i l l  be required t o  mti- 
vata  users' behavior. Eleven p r i n c i p l e s  a re  given f o r  such 
a p r i c e  s t r u c t u r e .  F i n a l l y ,  a €inancia1 c o m u r e . n t  of  t h e  
u s e r s  will be requred rn the fonn of  a revenue guarantee, 
v i t h  somc bur l t - in  f l e x i b i l i t y  r e l a t e d  t o  t h e  q u a l i t y  o f  
service provided. 

BOwden, E. K., Sr . ,  and a a r r .  H. J. 
T o s t  E f fec t iva  P r i o r i t y  Assigm&?nt i n  N e t w o r k  Computers.' 
Proceedings of t h e  1972 F a l l  J o i n t  C o w u t e r  Conference, 
Volume 41, P a r t  2. pp. 755-763. 

The au tho r  contends t h a t  the Implemnta t ion  of user- 
o r i e n t e d  load-level ing i n  computer networks is the  key to 
developing economrcally se l f - suppor t ing  network conquters. 
TXe oypa thes i s  i s  presented t h a t  lobs r equ i r ing  e s s e n t i a l l y  
t h e  same resources  a re  no t  necessa r i ly  o f  equ iva len t  value 
co the  u s e r  with r e spec t  t o  t i m e .  A p r i o r i t y  assignment 
technique IS proposed which r ep resen t s  the Worth of the 
t a s 6 s  r n  the system, based on d user-specif ied 'deadline.' 
A Jlatnematical measure of cos t - e f f ec t iveness  i s  proposed 
to e v a l u a t e  t h e  performance oE a network as w e l l  as each 
system ind iv idua l ly .  This measure leads t o  a reward/cost 
r a t i o  Which 19 t he  b a s i s  € O S  the d e v e l o p ~ n t  Of d QKiOClty 
assiqnnent  scheme. A p r i o r i t y  d s s i q n m n t  algori thm i s  de- 
Leioped and s e v e r a l  e x a w l e s  of its use a re  given. 

?lie more qeneral  problem o f  load l eve l ing  v i t h i n  a 
network o f  computers IS addressed. ?n alqorithm is suq- 
gested t h a t  a s su res  conpletron o f  each task w i t 5 l n  a cen- 
ter by i ts  dead l ine ,  or, i f  t he re  i s  danqer t h a t  file 
deddl ine nught be m s s e d ,  then che t a sk  AS considered 
for t r a n s m s s r o n  t o  another  c e n t e r  which can met the 
deadl ine.  



Diamond, D a i e l  S., and SelwYn, Lee L. 
.Cansiderations for Computer Ut i l i ty  Pricing Policies.' 
Proceedings of the  1968 A(Sn National Cmference. Volrxms 23, 
pp. 189-200. 

dimensions: the  m u t t  of mnourms used. the relative de- 
m a n d  on the system resources a t  any given t i m e .  and the 
value of work being done by the system. In the context of 
these three dirensions,  the  variouo a l te rna t ives  for  pr ic ing 
conpueer services  a re  given: f i a t  ra te ,  cannection t i m a .  
transaction. and resource usage. The appl icabi l i ty  of each 
t o  the three dimnsions is discussed, as are  Certain con- 
strauws o r  l i n t s t i o n s  t h a t  may be placed on urrags under 
any of the  pol ic ies .  

Three dimensions ot service are introduced. These 
include the d i s t i n c t i o n  between user-written program and 
ut i l i ty-suppl ied subsystams. the type of access granted t o  
the user, and the  demands on system resources by user pro- 
qtaes. These dimensions correspond t o  the pr ic ing dimen- 
sions discussed in  the f irst  secuon.  V d z ~ o u s  pricing 
policy se lec t ion  c r i t e r i a  am then dxsmaed,  including 
b a h  mrket-or iented c r i t e r i a  and operataon-oriented CrL- 
ter ia .  In the fonmr category are  the customr's a b i l i t y  
to predic t  cost, paymnt only for services  used. maxinu- 
zation of s e r n c e s  €or a givan cost: paymnt of proper 
sham of mmmOn costs. paymnt for  value. of services ,  
and desire for  p r i o r i t y  service. operation-oriented cri- 
teria a r e  primarily CMcarned with p r o f i t  maxrmitation 
and the influencing of user behavior. The f i n a l  portion 
of the paper exanunes the pr ic ing policy f o r  n u l t i c s  as 
an exauqle of the m r a  complex computer u t i l i t i e s  soon 
to corn. 

A pr ic ing  f r m v o r k  is proposed consis t ing of three 

Nielsen. soman R. 
'The A l l o c a t ~ o n  of Ccmputer Fztsources--Is Pricing the 
Mswer?. 
C-mications oL t h e  ACH. August, 1970. pp. 467-474. 

Ear l ie r  work on the question of computer resource 
al locat ion is Zirtt renewed and it is s h w n  t h a t  a l lc -  
cation by administrative regulation is inadequate. A 
two-stage procedure for al locat ion is suggested under 
vhich top managenent, cuquter center management, and 
users would each make Certaxn resource a l locauon de- 
u s i o n s  for vhic!l they a r e  most quahLied. The top l rve l  
group would m a k e  decis ions reqarding the general Level 
of u t i l i z a t i o n  by various proiects .  Users would make 
detar led resource usage decisions. corqucer center  
management vould be primarily concerned v i t h  providing 
an adequate quant i ty  of the most acpcoprlate resources. 

?he m ] o r  considerations in the se t t ing  of prices 
re late  to t h e i r  s t a b i l i t y  over time, tbe use of lonq- 
run capi ta l  and operating costa as the basis €or  setezng 
prrcas. and the influenca OP pricing on user demands. 
Selection of resources co be priced IS based on the meas- 
ures avadlable f rom the host system. a small a s e t  as 
possible should be used, and m l y  those over vhich the 
user perceives t h a t  he has control should b e  priced. In 
the she- run, allocataon problems can be handled by p e r  
d t t i n g  pr ices  to  vary dynamrcally w i ? h  demand. 

Several c l a r i f i c a t i o n s  are  made regarding som of 
th. more frequent misconceptions about pricing and ex- 
W l e S  are  given t o  i l l u s t r a t e  the d i f fe ren t  CircUmStanCes 
under vhich pr ic ing can b e  effect ive.  

Nielsen, Noman R. 
'Flexible P r i u n g :  ?n Approach t o  the  &llocat ion of 
Computer Pasourom. 
Proceedings of the  1968 P a l l  J o i n t  Cciqmeer Conference, 
Volume 3 3 ,  P a r t  1. pp. 521-531. 

In s p i t e  of the  emphasis on cost ing procedures, few 
have h e n  designed t o  a l l o c a t e  scarce conputang resources. 
T o  do so, an array of f lex ib le  o r  adjustable  prices. F=- 
sponsive to demand. a re  requred .  Measures of u t i l i z a t i o n  
are defined and the various resources of the  system are  
re la ted  to those measures. Select ion of fmasures for  pr ic ing 
should be based on those to vhich users  can e a s i l y  r e l a t e  
their resource usage, those vhich are e a s i l y  obtamed from 
the system, and those which account Cor a malor portion of 
the system's resources. 

Pr ices  are then assigned t o  the se lec ted  masures .  
Halor considerat ions i n  pr ic ing  r e l a t e  t o  t h e i r  s t a b i l i t y  
o m r  t i m e  and + s e i r  influence on user brhAVi0r. A flexi- 
ble  pr ic ing scheme is proposed t h a t  is based on pr ior i -  
u e s  and allows the  user to s z l e c t  appropriate queues 
depending on t..e p r ice  and/or turnaround t l m e  associated 
with each. A test of such an approach w&s conducted a t  
the Stanfocd Conputation Center. I t  w a s  demonstrated t o  
be p r a c u c a l  from an operat ing standpoint. improvrng the  
performance of the  computer center  and rel ieving manage- 
m n t  of numerous resource a l l o c a u o n  decisions. 

Nielsen,  soanan R. 
.Using Your Caaputing %?sources to  Best Advurtaqe.. -- Journal of Contemporary Business, Spring, 1972. pp. 35-19. 

resource a l loca t ion  a r e  outlzned and the need for a b e t t e r  
nethod is noted. I t  i o  suqgeste:! t h a t  a three-staqe prc- 
aadure be adopted whereby management determines t h e  qen- 
e r a 1  level  of resqurce u t i l i z a t i o n  by funct ional  area, 
usen s e l e c t  the  s p e c i f i c  sesources. and comuter  center  
management dete-nes what leve l  of resources to pronde.  
A u n i t  of global  reaource u t i l i t a t i a n  is defined and 
prices es tab l i shed  for these units. Such a pr ice  s t ruc-  
t u r e  can b e  used to motivate user  behavror in the  selec- 
t ion  of computer resources. Cmsiderauons  for the s e t t i n g  
of pr ices  are  given. 

r e q u r e d  serv ices  a t  the  lowest possiele  cost. In t h i s  
context, p r ic ing  can be used t o  ad7ust the t y p s  and 
q u a n t i t i e s  of aervicea made avai lable .  In addi t ion,  the 
demands of w e r s  help t o  def ine t h e i r  ac tua l  require- 
ments and a d  f a c i l i t y  management t o  plan for  future  
capacity. 

j u s t i f i c a t i o n  f o r  varying pr ices  to  m e t  d i f fe ren t  levels  
of user demand. A series of p r i o r i t y  queues with associ- 
ated pr ices  is suggested. ?he malor benef i t s  of the  use of 
a pricinq procedure are  the increase L n  value of computer 
services  provided, the improved a l l o c a u o n  of born physi- 
cal and temporal computer resources, and b e t t e r  management 
of the computer Eaci l i ty .  

The ahortconungs of the  mst camon methcds of computer 

The r o l e  of t h e  mnputer  Caci l i ty  is t o  provide the 

Tinunq considerations a re  introduced as a passible  

I 
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Smidt, Seymour. 
.The use of Hard and Sof t  llmay Budgets, and Prtces  to 
Limit amand f o r  Central izsd Catputer Fac i l i ty .  
Proceedings of the  1968 Pall Joint  C-uter Cmference, 
V o l u m s  33,  P a r t  1. pp. 499-509. 

one of the  disadvantaqas of decentral izat ion is 
the e f f e c t  t h a t  deCisiM makers may have on o ther  parcs 
of the organization v i thout  having knowledge of  tha t  
e f fec t .  T h i s  paper concentrates on vays of  oPsrcomrng 
this disadvantaqe in cases w h e r e  a cen t ra l ized  computer 
f a c i l i t y  se rv ices  m.my decentral ized users. T h e  problem 
is one of l imit ing demand for  cmputar  services by users 
who ara attempting to  maxzmxze sonm goal  t h a t  cannot b e  
expressed in monetary :ems. The b a s i c  decision variables  
involved are  the dm~unz and typa of conputing f a c i l i t i e s ,  
user budgets ( d e m a n d ) .  and the term on which computer 
services  a m  mads ava i lab le  t o  users (pr ice) .  

A s e t  of four  mathematxcal models LS presented 
which a d  in detenruning what b a s i s  should be used for  
es tab l i sh ing  pr ices  f o r  cemputer use, and whether o r  
not  users should be given a saparata budgat applicable 
m l y  to their cauputer usagr~. Ln t h i n  context, hard 
mney refem to money chat  CM be spent €or any purporer 
s o f t  money can be w e d  only i n  so- l imited way. The 
first model assum= only i n t e r n a l  f i n a n u n g  (hard money) 
v i t h  pr ices  set by the  orqacization. The second mode l  
allows € O r  the p o s s i b i l i t y  Giat soms usera receive par t  
of their budget a l locat ion3 from outs ide sources, con- 
s idered to be soft money from the point  of view of  t h e  
organization. In t h e  t h i r d  modal, it is a s s m d  tha t  
the organization can make both hard and s o f t  money all+ 
c a u o n s  to users. The f i n a l  rmdel adds the fur ther  
assumetion t h a t  cornputer capacity is fixed. and cdnnoe 
be adjusted to  demand. An appendix gives the mathematical 
detarls of each of the  wdalo. 

Kanter, Herschel1 .koore, Arnoldr and Singer, N e i l .  
'The A l l ~ c a t i o n  of computer Tima by University CoaQuter 
Centers. 
JOurZlal Of Business. July. 1968. pp. 375-384. 

T h e  a l locat ion of computer t i n s  by univers i ty  comuter  
centers LS s i q n i f i c a n t l y  a f fec ted  by federal  government 
auditing rules  which r e q u r e  t h a t  conputer.tine €or 
qovernmnt-sponsored research be based on averaqe f u l l  
costs1. Three kinds of problems a r i s e  because of this. 
F i r s t ,  the universi ty 's  i n a b i l i t y  co cnarge based on qual i -  
ty  of service leads to  c e r t a i n  inef f ic ienc ies  and i n e q u -  
t i e s  f o r  o ther  users .  Second. because charges are  based 
on f u l l  costs. sonm overinvenuaent can resul t .  Third, a 
market is created in  vhich a few buyers o€ computer tlm 
have an rmportant inf luence on the prevai l ing price. 

A n  analysis  of the theore t ica l  solut ion t o  the a l l -  
cat ion of conputer tiw sugqescs t h a t  marginal costs are 
s iqnr f icant .  contrary eo popular b e l i e f ,  and t h a t  pricang 
in accordance w i t h  some manure of service qua l i ty  is 
feasible  and des i rab le  f o r  conputer dervices. 

Present governmant regulat ions a m  examrned and it 
is shown t h a t  them i s  general ly  m o r e  leeway under present 
rules  f o r  charging than the univers i t ies  have taken advan- 
taqe of. In par t icu lar ,  the m a p r  conditions ,-sed by 
the governmnt a re  thac  costa be establ ished for periods 
no longer than one year, and t h a t  prxca d i f f e r e n t i a l s  be 
souehow related t o  costn. I t  is suggested t h a t  a change 
i n  the rules be made t o  c l a r i f y  the Ereedom implicit i n  
the present rules. 

Singer, N e i l  H.: Kanter, Herackel8 and More. Arnold. 
'Prices and the  Allocauon of Ccmputer Tim. '  
Proceedings of the 1968 F a l l  J o i n t  Cauputer Coaference, 
V o l u m s  3 3 .  Par t  1. pp. 493-498. 

envlronmsne i s  first evaluated and it is s h w n  that a 
pr ice  system can 3 0 1 ~ 8  the  problem of d i s t r i b u t i n g  gwds 
and services  amng consuuers. a l loca t ing  resourcBs amOng 
producers, and conveying infannation to control resource 
flows. The conditions €or pr ic ing to  work i n  a l l o c a u n g  
conqxter ti- are t h a t  computet t i n e  be  ma& avai lab le  
to any user wil l ing to pay the pr ice ,  t h a t  all c o a a  and 
benefi ts  be incurred within the market, and t h a t  pr ices  
be €res to  f luctuate  without regard to the  cost o f  pro- 
ducuon. I t  is concluded t h a t  pr ic ing LS an e f f e c t i v e  
wchanism € o r  a l locaturq computer ti- Ln t h e  short run, 
b u t  is mra complex i n  the  long M due to  var ia t ions  
i n  t h e  supply, o r  c a p a u t y ,  brouqht about by chanqes 
in hardwara. 

The pricing mchanism is fur ther  supported by the 
lack of qoMi al ternat ives .  Amrage coat ing is discussed 
and is s h a m  t o  produca improper incant ives  among users. 
Overhead charges es tab l i sh  no bas is  for a l loca t ion  and 
are  l ikely to be inequitable. P r i o r i t y  schemas a m  the 
nmst  sa t i s fac tory  a l te rna t ive ,  b u t  their gOaa p o i n t s  are 
essent ia l ly  p a r a l l e l  co the good poin ts  of pricing. 

The basic  operation of a pr ic ing mschanisrn i n  any 

?and, Uaurice. 

Conputen.' 
Proceedings of the  1968 F a l l  J o i n t  C w u t e r  Conferance, 
V o l w  33, Par t  I. pp. 511-519. 

is suggested as a means of remdying the defec ts  of  ma 
simple fine-corm-firsc-served rule. A model i s  than pre- 
sented Which ma%xmites a l i n e a r  co-ination of individual  
u t i l i t y  functionn subject  t o  technological  c o n s t r u e s  
and market c lear ing equations. So- condi t ionr  a r e  found 
t h a t  the pr ices  must s a t i s f y  i n  &der t o  lead t o  a Pareto 
optimal al locat ion of resouzcea. Certain r e s u l t s  o f  queuing 
theory are presented vhich help to d e t e m n e  which charac- 
t e r i s t i c s  of the demands for  jobs m u s t  be charged. m e  
economic in te rpre ta t ion  and t h e  p r a c t r c a l  implicat ions 
of the optimal conditions a re  then derived. 

The extent  t o  which reoul t s  may help i n  the design of 
e f f i c i e n t  pr ic ing procedures f o r  time shar ing sys- a r e  
investigated. 

Pr ior i ty  Pricing with Applicatian to Time-shared 

A pricing procadure v i t h  severa l  levels of p n o r i t y  
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Recen t  Art ic les  of I n t e r e s t  

Alward,  Sam A . ,  "HOW t o  C o s t  and Charge  fo r  DP S e r v i c e s , "  Data 
Management (Sep tember  1 9 7 5 ) ,  pp. 54-59. 

, 

Examines t h e  a u e s t i o n  of w h e t h e r  o r  n o t  t o  c h a r g e  f o r  d z t a  
p r o c e s s i n g  s e r v i c e s .  O u t l i n e s  b a s i c  p r i n c i p l e s .  

" B e n e f i t s  of S t a n d a r d  P r a c t i c e s , "  EDP A n a l y z e r  (Aug. 1 9 7 5 ) .  

Argues  f o r  t h e  u s e  of s t a n d a r d s ,  s t a n d a r d  p r a c t i c e s ,  and 
c h a r g i n g  f o r  computer  s e r v i c e s .  I n c l u d e s  exam?les of use. 

Connors ,  K e v i n ,  "Management C o n t r o l  o v e r  t h e  S y s t e m s  Develop-  
inent P r o c e s s , "  I n t e rp re t e r  ( J u n .  1 9 7 5 )  pp. 19-22.  

D e s c r i b e s  t e n - s t e p  ADP s y s t e m  deve lopmen t  management 
a p p r o a c h  employed by t h e  E q u i t a b l e  L i f e  I n s u r a n c e  S o c i e t y .  

C o t t o n ,  I r a  W . ,  "Microeconomics  and t h e  Market f o r  Computer 
S e r v i c e s , "  Computing S u r v e y s  ( J u n e  1 9 7 5 ) ,  pp. 95-111. 

D i s c u s s e s  e l e m e n t a r y  mic roeconomic  c o n c e p t s  i n  t h e  d a t a  
p r o c e s s i n g  s e r v i c e s  p r i c i n g  c o n t e x t .  

"Developing  EDP P r o j e c t s  S u c c e s s f u l l y ,  'I E D P  In-Depth R e p o r t  
( J u l .  1 9 7 5 ) .  

D i s c u s s e s  ADP systems deve lopmen t  p r o j e c t  management. 

"DO We Have t h e  R i g h t  p e s o u r c e s , ' '  - EDP A n a l y z e r  ( J u l .  1 9 7 5 ) .  

D i s c u s s e s  a c q u i s i t i o n ,  d e v e l o p m e n t ,  and u s e  of d a t a  p ro -  
c e s s i n g  r e s o u r c e s  w i t h  s e v e r a l  examples .  

Ghanem, S .B . ,  "Computing C e n t e r  O p t i m i z a t i o n  by a P r i c i n g  P r i o r -  
i t y  P o l i c y , "  I B M  Sys tems  J o u r n a l  - ( F a l l ,  1 9 7 5 )  pp .  272-292.  

Advoca te s  t h e  use of p r i o r i t y  p r i c i n g  p o l i c y  t o  m i n i m i z e  
d a t a  p r o c e s s i n g  i n s t a l l a t i o n  c o s t  t o  users. 

Gladney ,  H.M., J o h n s o n ,  D.L. ,  and S t o n e ,  R.L., "Computer I n s t a l -  
l a t i o n  A c c o u n t i n g , "  IBM S y s t e m s  J o u r n a l  (Win te r ,  1 9 7 5 ) .  

Discusses job a c c o u n t i n g  on mult i -programming computer. 

Hur t ado ,  Corydon,  "Sys tems Master P l a n n i n g  for Government , "  
J o u r n a l  o f  S y s t e m s  Management, ( A u q .  1 9 7 5 )  pp. 30-35. 

Discusses e l e m e n t s  of government  ADP s y s t e m s  l o n g - r a n g e  
p l a n n i n g  and e v a l u a t i o n s  of a l t e r n a t i v e s .  

- 3 7  - 



Parkin, A. , "Bringing Cost into File Design Decisions," 
Computer Journal (Eng., Aug. 1 9 7 5 )  pp. 198-199. 

Proposes a method of economic evaluation of file designs, 

Ransdell, William K., "Managing the People Who Manage the Compu- 
ter," Journal of Systems Management ( S e p ,  19751,  pp. 18-21. 

States need for a systems personnel performance standard. 

Safford, fferbert, "Measuring Cost and Potential Benefits of 
Computer Projects," Data Management ( J u l .  1975) pp. 40-43 .  

Discusses the project proposal report, cost justification, 
formulation of objectives, and selling of the project. 

Soden, J o h n  V., "Prgamatic Guidelines f o r  EDP Long-Range Plan- 
ning," Data Management ( S e p .  1 9 7 5 ) ,  pa .  8-13. 

Spiro, Bruce E., "Sudgeting and Account.ing," Data Management 
(Sep ,  19751 ,  pp. 27-29. 

Describes some key elements and preparation steps in data 
processing activity budget preparation. 

Tutt, Garvin, "Some Important Considerations in Data Communi- 
cations," Data Management - (Sep. 1 9 7 5 )  pp. 36-39. 

Discusses data communications planning in a total s y s -  
tems context. Cost  considerations are pointed out. 

Whelan, W. James, "Are Your EDP Costs Reasonable," Price 
Waterhouse Review -- (Spring 1 9 7 5 )  pp.  28-35. 

Discusses three-step review methodology of the reasonable- 
ness of costs by means of several different bases of 
comparison. 

Vanlommel, E. and DeBrabender, B., "The Organization of Elec- 
tronic Data Processing (EDP) Activities and Computer Use," 
Journal of Business (Jul. 1 9 7 5 ) ,  pp. 391-410. 

Survey Report on organization vs successful use of EDP. 
Concludes thzt project success is hiqhly related to the 
degree of user involvement. 

- 

Zmud, R.W., "TWO Enhancements to a Flexible Pricing Control S y s -  
tem f o r  Allocating Computer Resources," Computing -- Journal 
(May 1975),.pp. 1 1 2 - 1 1 4 .  

Advocates incorporation of service-auality and job-mix 
measures and mechanics to improve flexible pricing methods. 
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T h i s  F z p e r  r e v i e w s  t h e  b a c k a r o u n d ,  o r g a n i z a t i o n ,  
e a u i p R e n t ,  s u b s c r i b e r s  and s c h e d u l i n g  s y s t e m  3f t h i s  
DOC r e g i o n a l  ADP s e r v i c e  c e n t e r .  

The l e t t e r  d i s c u s s e s  p l a n s  f o r  r e g i o n a l  a u t o m a t i c  
d a t a  p r o c e s s i n g  s e r v i c e  c e n t e r s  f o r  t h e  C e p a r t m e n t  of t h e  
Navy a t  f i v e  . s e l e c t e d  s i t e s  i n  t h e  O . S .  

Recommended t h a t  t h e  A s s i s t a n t  S e c r e t a r y ,  of I j e f ense  
( T e l e c o m m u n i c a t i c n s )  should be r e s p o n s i b l e  f o r  E e f e n s e  
ADP a n d  t h a t  n r o c e d u r e s  q o v e r n i n g  t h e  j u s t i f i c a t i o n  
ar,d s e l e c t i o n  o f  ADFE s h o u l d  r ec ru i r e  a s t a t e m e n t  o f  
FCPE c a n a b i l i t y .  

F i r , a l  r e o o r t  bv J Denartm’ent o f  t h e  A i r  F o r c e  
s t u d v  commi t t ee  CII? t h e  p r o t o t y p e  ADP s e r v i c e  c e n t e r  a t  S a n  
A n t o n i o ,  T e x a s .  

A s t u d y  t o  i d e n t i f y  t h e  ALP r s q u i r e n e n t s  c f  b a s e  l e v e l  
o r g a n i z a t i o n s ,  t o  c i e s c r i b e  f e a s i b l e  ALP s y s t e m  conf i q t i r a t i o n s  
t o  n e e t  t h e s e  r e c u i r e m e n t s ,  zr,d t c  T r o p a r e  zn i E p l c m e n t a t i c n  
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and program p l a n .  SADPR-85 --A- ReDort,  Volume 1; ----.----.- Backuround and 
R e q u i r e m e n t s ,  Volume 2; Technology,  Volume 3;  Concep t s  and 
C o n f i g u r a t i o n s ,  V o l u m e  4 ;  ----------- Economic Analzs i s ,  --- Volune 5; and - Program P l a n n i n g ,  Volume 6 .  

-e-- 

G e n e r a l  A c c o u n t i n g  - O f f i c e :  

B-114829 

B-114 83 4 

B-114877 

B-1153 69 

8-1153 69- 

B-115 3 69 

B-1153 6 9 

B-115369 

B-1153 6 9 

B-115369 

13-11 53 6 9 

B-11 5 3 6 9 

S a v i n q s  P o s s i b l e  by Buyinq Automat ic  --- Data ---- P r o c e s s i n 9  -- E s i g m e n t  - --.--.--- o r  gy - - Leas ing  - -‘“l-9-,-o-.’ I t  - - from - - -  - 
Commercial F i r m s ,  November 24, -- 
O p p o r t u n i t i e s  - f o r  Irnurovine t h e  F e d e r a l  Croo 
C o r e o  r a t i o n  ’ s Automated Sys 6 % - ~ ~ r ‘ - ~ s ~ ~ a < S ~  ------- 
Programs,  August 2 8 ,  1 9 7 0 .  

O p p o r t u n i t i e s  --- f o r  Improvinp  - -- Computer -- Use -. i n  t h e  
B u r e a u  o f  t h e  Mint (FGMSD-75-19), March 20,  1 9 7 5 .  

Su rvey  of P r o g r e s s  and Trend o f  Development -- and 
Use of  Automatic  Data P r o c e s s i n g  i n  B u s i n e s s  and 
Management C o n t r o l  Systems o f  t h e  F e d e r a l  Govern- -- 
m e n t  a s  of December 1957. J u n e  27 .  1958. 

-------__I-- ----- ----- - -- - -- - - 4 --- --- - - - 

Review of Problems --- R e l a t e d  t o  t h e  Manaqement and 
A d m i n i s t r a t i o n  of ADP Sys tems,  - A p r i l  30, 1964. 
-- 

- ----- ---- 
I4anagenent of  ADP F a c i l i t i e s  i n  t h e  F e d e r a l  Sovern-  
rnent, A u q u s t  3 1 ,  1 9 6 5 .  

--e----- 

Main tenance  o €  A D P  Equipment i n  t h e  F e d e r a l  Govern- 
merit, A p r i l  3 ,  1 9 6 8 .  

Mul t i -yea r  L e a s i n L o f  --- A D P E  Should  __---- R e s u l t  _---.- i n  S i q n i f  - - -- --- i- - c a n t  S a v i n g s ,  A p r i l  3 0 ,  1971. 

-.--.----- --- --- -------.---------- 
__ 

- 

0 p o r t u n i t i e s  t o  Improve t h e  D i s t r i b u t i o n  of t h e  -e- ----- -- - -e------ 
F e d e r a l  Governmenps  Excess A D P  “ c u i p n e n t ,  
J u n e  15 ,  1 9 7 1 .  
------I---- I-----------.--------- ---- 

A c q u i s i t i o n  b Use of S o f t w a r e  . P r o d u c t s  € o r  
F e d e r a l  Government ADP S_ystems, J u n e  3 0 ,  1 9 7 1 .  
- ----.- ----------- - -4- 

------- -- 
Letter  Repor t  t o  S e n a t o r  Proxmire  on  Use of ADPF 
Opera t ed  b y C o n t r a c t o r s ,  November 2 4 ,  1 9 7 1 .  

-_I------.--- _-- ----- ---.- - -- 

O p p o r t u n i t i e s  - f o r  -----__________ G r e a t e r  E f f i c i e n c y  _ _  _ _ _  a n d  - _ -  - S a v i n g s .  - - -  - - - -- Through --___ t h e  Use of E v a l u a t i o n  T e c h n i q u e s  _______-_-- i n  Fedora1 - -  - 
Government CornDuter 3 o e r a t i o n s .  ~ u n u s t  2 2 ,  1 9 7 2 .  
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E-115369 

-I3 -1 1 5 3 6 9 

B-115369 

E-115369 

6-115369 

E-115364 

S-115369 

B-115369 

B-115363 

8-115359 

B-115369 

3 - 1 1 5 3 6 9  

3-1 1 5 3  6 9  

0-115369 

73 

I c c r e a s e d  Use o f  Comuuter-Outmt-Microf  i l m  bv 
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E-1153'38 

B-133394 

8-140389 

fj-14679 6 

E-146864  

B-158685 

B-158685 

E-163G74 

!3-163752 

B-164031 

3-164031 

E-164031 

B-164031 

L 9  I J .  

Increased E f f i c i e n c v  P r e d i c t e d  I f  I n f o r n a t i o n  
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B-156655 Review of S t a t u s  o f  a e v e l o p m e n t  Toward E s t s b l i s h -  
inent of a Gni f  i e d  ---e- N a t i o n a l  Communica t ions  -- S=e!c, - 
J u l y  1 4 ,  1 9 6 9 .  

------a --------------- -- 

E-169857 - Improvements  iqeeded --- i n  Management of DeFzrtrnent - - 
of I j e f e n s e  Communica t ions ,  -- O c t o b e r  1 9 ,  1 9 7 0 .  

5-169857 Letter Report t o  t h e  S e c r e t a r y  o f  I--- D e f e n s e  on A i r  - 
- F o r c e  L o q i s t i c s  Ccrnmand's Se t  8 ( U n i v a c  --- 4 1 8 )  -- and 
Army's  Automated Mult i -Media Exchange (A?IP.IE) ,  - 
March 1 7 ,  1 9 7 5 .  

B - 1 7 1 0 1 9  Development  o f  a N a t i o n w i d e  C r i m i n a l  Data -- 
--I-- 

Exchange -- Need t o  D e t e r m i n e  C o s t  ana I m r o v e  
R e p o r t i n q ,  J a n u a r y  16, 1573 .  

Command's Automated Da ta  P r o c e s s i n g  S e r v i c e  ---- 
C e n t e r  C o n c e p t s ,  - O c t o b e r  9 ,  1 9 7 4 .  

- 

13-178806 Prob lems  and  P r o g r e s s  o f  t h e  U.S. Army Meter ie l  - 
- 

-- 
3-180235 Problems A f f e c t i n q  O p e r a t i o n s  a t  t h e  St. Louis ---- .----.--------- -- 

P o s t a l  Data Center ,  December 10, 1 5 7 4 .  

13-182852 Letter ReDot t  t o  t h e  S e c r e t a r y  o f  Defense  on t h e  --- -.----- --_s-------- 

deed f o r  Nore E f f e c t i v e  Manaqement --- of  T r a n s 3 o r t a -  -e--- 

__I---- t i o n  Da ta  Sxs t ems  --- (LCD-75-205), F e b r u a r y  11, 1 9 7 5 .  
- ----- -- 

G u i d e  1 i ne  s f o f i.15 nag i ng I n f o r ma t i o n  F r o c e  s s i ng 
S y s t e m s  ( D r a f t ) ,  May 1 9 7 4  
--------- -- - 
- 
Management G u i d e l i n e s  f o r  C o s t  A c c o u n t i n g  and 
C o s t  C o n t r o l  ;or A D P  A c t i v i t i e s  and Systems: -- 
A R e p o r t  o f  Recommendation o f  t h e  GAO T a s k  Group,  
Sep tember  1 7 ,  1 3 7 5 .  

--------- 
--- ------ - ------ ---------- 

S t a f f  R e e o r t  on t h e  Scope a n d  Concep t  -- of  -- t h e  
S t a n a a r d  B u d g e t a r y  and F i s c a l  I n f o r m a t i o n  -- Sys tem,  
Augus t  1 9 7 2 .  

- ------ --- ---_--.-- 

- 5 2  - 



T h i s  t a b l e  l i s t s  a l l  curref i t  O H 3  r e g u l a t i o n s  and i n s t r u c -  
L <  p" - a n d  i n d i c a t e s  w h e t h e r  o r  n c t  t h e  i s s u a n c e  h a s  been 
r sv i se c . 
Xi32 !aacaqement I n f o r m a t i o n  System (PI IS  1 T r o c e s s i n q  
P r c c e d u r e s ,  A p r i l  I ,  1 9 7 4 .  
-------- -----I-------- ------ _---- - -.---- ---------- 
---------- 

T h i s  m a n u a l  9 r e s c r i b E s  p r o c a d c r e s  " f o r  d e v e l o g i n g  , 
s F e r z t i r . u ,  a n d  m z i n t a i n i c q  an  ACF !?IS t o  a s s i s t  GSF. and 
ct:r..fr F e d e r s l  ? .gencies  i n  c z r r y i K g  o u t  t h e i r  manegement 
r c s z c r s i b i l  i t  i e s  f o r  t h e  mcs t e c f e c t  i v e  a n d  e f f  i c i e r . t  
E t i l i z a t i c n  c f  P.EE under F'P.C ' 74 -2 ' ' .  

7ke o b j e c t i v e  o f  t h i s  s t u c y  k i t s  " t o  i d e n t i f y  a n d  c l z r i f y  
t k s  Governrent-wide f u n c t i o n s  oerformec-ll, o r  t o  b e  Per fCrneZ ,  
i r  i 5 e  z t i l i z a t i a n  o f  P.EPE s n d  t c  Drcpcse  a s s i g n m e c t s  o f  
t h e e c  fmc t i c r , s  t o  s n e c i f i c  a a e n c i e s " .  

I n t e r n a l  m z n u s l  p r c v i d i n a  management s.nd o p e r a t i n ?  
? s : c e l i r . e s  acve rc i r iq  z c t i o c r .  o n  A L P  s e r v i c e s ,  t o  i n c l u d e  
?e:..' j c k s ,  s y s t e m s  d e s i q r ,  acd  p r o g r a n i n g ,  ariC d z t z  p r o c e s s i n g  
c i v i s i c n  p e r s o n n e l ,  equ ipmen t ,  s u p p l  i e s  anci f a c i l i t i e s .  

. -  

Spr i r , g  1 9 7 4 .  

' ;.his ccmDenciurv i n c l u d e s  t h e  f i v e - y e a r  AGP p l a n  c f  
e sck  F e d e r s l  Aqencv cwning A G P E .  T h e  F l a n s  r e f l e c t :  FY 1 9 7 3  
.qC? c 2 l i g a t i o n s  i r ? c u r r e d ;  F n a r r a t i v e  s t a t e m e n t  c n  t h e  
a n e n c v ' s  use  o f  A D P ,  f u t u r e  p l a n s ,  c r i t i c e l  i s s u e s ;  a n  
ACP f i n a n c i a l  p l a r , ;  a n d  s o u r c e  o f  f u r , d i n u .  

T k i s  6ocument i s  t h e  u r c t o t y r c  cf a a c i d e  w h i c h  ~ a s  
t c  r e f l e c t  t h e  h i e r a r c h v  o f  ADP-relzted i S s l i ~ ~ c ~ E  srrLcncl 
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z 
i 

d 

t h e  v a r i o u s  F e a e r a l  A q e n c i e s ,  t o  i n c l u d e  OF!B. GSA. t h e  
C e p a r t m e n t s  of  Defense  (COD) a n d  Commerce (GcC), t h e  O f f i c e  
c f  T e l e c c m n u n i c a t i o n s  P o l i c y  (OTP)  a n a  o t h e r s .  T h e  i s s u s n c e s  
a r e  c a t e g o r i z e d  by s u c h  ALP f u n c t i o n a l  a r e a s  a s  a c q u i s i t i o n ,  
t h e  AGP FuEd, communica t ions ,  d i s p o s a l ,  c o n t r a c t o r  vs. 
i 'n-house a c t i v i t i e s ,  excess,  o u e r a t i o n s ,  p l a n n i n g ,  r e u t i l i -  
z a t i o n ,  s e c u r i t y  and  p r i v a c y .  

Th i s  r e p o r t  r ecomme nded e s t a b 1  i s h m e n  t c f a P r e s i d e n t i a l  
Commission o f  Gcvernment a n 5  ncn-Government c f e s i q n e e s  t o  
c o n d u c t  a comnrchens ive  r e v i e w  o f  A D P  i n  t h e  E e d e r a l  
Government ,  w i t h  e m a h a s i s  o n  I c n g - r a n u e  ?lancing, t o  
i n c l u d e  p r e s e f i t  c c n c e r n s  t h a t  have  f u t u r e  r e l e v a n c e ;  i . e . ,  
m n a q e n e n t  s t r u c t u r e s ,  ACF t e c h n c l c g y ,  s t a n d a r d s ,  n l a n n i n g ,  
orcgramming,  b u d g e t i n g ,  c e n t r e :  ACP f u n d i n g ,  p r o c u r e m e n t s ,  
3 r i v a c y ,  c o n f i d e f i t i a l i t y ,  a n d  s e c u r i t y  cf i n f o r r n a t i c n .  

T h i s  s t u d y  a d d r e s s e s  s u c h  p rob lem a r e a s  a s  RFP p r e p a r a -  
t i c n  t ime,  t e c h n i c a l  and  c o s t  e v a l u a t i o n s ,  s t a n d a r d i z e d  
t h i r d - p a r t y  documents ,  i n t r i c a c i e s  ,cf t h e  p r o c u r s n e n t  p r c c e s s ,  
time c f  s c l i c i t a t i o n  a r r i v a l  a t  GSA, t e m p o r a r y  r e g u l a t i c n  
E-25 ,  and  rnandatcry r e c u i r e m e n t s  c o n t r a c t s .  

S o f t w a r e  Exchangc.Proqrarn ( G r a f t  F P K F ) ,  A p r i l  1 9 7 4 .  ------------------------- 
GSA ADTS f i r s t  e n u n c i a t e u  t h e  p c l i c i e s  ar,d p r c c e G u r e s  f o r  

s u c h  a urcqran!  i n  t h i s  d r a f t  g u b l i c s t i c n .  

J a n u a r y  1 9 7 4 .  

Comnanion volume t o  t h e  I n v e n t o r y  o f  AGPE i n  U . S .  -------- --- ------ ------- 
Government f o r  FY 1 9 7 3  and i n c l u d e s  c o s t ,  mtnpower,  a n a  
u t i 1  i z a t i o n  d a t a  on G e n e r a l  Nanaqement C l a s s i f i c a t i o n  2nd 
Ssfcial Management C l a s s i f i c a t i o n  ACPE. 

...................... 

T h i s  s t u d y  s d d r e s s e d  t h e  f o l l o w i n g  A D P  i s s u e s :  F e d e r a l  
S u p p l v  S c h e d u l e s ,  S t s n d a r a  Eenchmarks ,  t h z  L a t e  ? r c p c s s l  
C i z u s e ,  Cnifcrrn r?FFS, G e l e g a t i c n  c f  F r c c u r e m e n t  A u t h c r i t y ,  
a n d  P c s t - S e l e c t i o n  Benchmark /Func t i cna l  Gernonstrzt  i cns .  
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Government o f  Canada: -------------------- 

CamEuter Communications P o l i c y ,  Department o f  Communication. 
Fede ra l  Government o f  Canada (Unda ted ) .  
___ ------------------------- 

The document s t a t e s  t h a t ,  a s  an  o v e r a l l  g o a l ,  computer 
communications should be o r i e n t e d  i n  s u c h  a way t h a t  t h e y  
emphasize n a t i o n a l  i d e n t i t y  and achievement o f  s o c i a l  and 
economic aims and t h a t  they maximize Canadian i n f l u e n c e  and 
c o n t r o l  ove r  key a c t i v i t i e s  and  s e r v i c e s .  The r e p o r t  
sunmar izes  29 sts.temer,ts t h a t  were developed t o  s i lppor t  
t h e s e  q o a l s  ar,d exrs la ins  t h e i r  r e l a t i o n s h i p s  t o  recommen- 
d a t i o n s  o f  t h e  Cornputer/Ccmmunications Task F o r c e .  

EDP P a s t e r  Plan, Treasury  Board, Federa l  Government of 
Canada, December 1 9 7 2 .  
I-------- 

T h i s  r e p o r t  d e s c r i b e s  t h e  GoC EDP c e n t e r s ,  t h e i r  o rgan i -  
z a t i o n ,  s t a f f i n g ,  and personnel  management issues a s s o c i a t e d  
w i t h  t h e i r  o p e r a t i o n ,  f i n a n c i n g ,  and implementat ion.  

Guide on E D P  Admin i s t r a t ion ,  T reasu ry  Board, F e d e r a l  Govern- 
merit cf  Canada, December 3 ,  1 ~ 7 2 .  
----------------------- 

A gu ide  cover ing:  roles & r e s p o n s i b i l i t i e s  of agerrcies ,  . 
c e n t e r s ,  and depar tments ,  p lanning  f o r  EDP needs,  development 
and c o n t r o l  o f  E D P  p r o j e c t s ,  cho ice  o f  E D P  s e r v i c e s ,  procurement 
of E D P  goods & s e r v i c e s ,  EDP f i n a n c i a l  a d m i n i s t r a t i o n ,  
computer performance improvement EL@ r e c o r d s  management, 
s e c u r i t y  i n  a n  ECP environment ,  ar,d E D P  s t a n d a r d s .  

New ApEroach t o  Systems Cavelopment and O p e r a t i o n ,  
Manasement Board cf  t h e  Cab ine t ,  Government of C n t a r i o ,  
----- -------- ------------ ----------------- 
Canada, September 1 7 ,  1 9 7 3 .  

P l en  f o r  E D P  and Svstems S e r v i c e s  i n  t h e  O n t a r i o  Government, 
Management Board o f  t h e  Cab ine t ,  Government of  O n t a r i o ,  
Canada, September 1 7 ,  1 5 7 3 .  

---------_------P---------------------------------------- 

Report o n  EDP i n  Federa l  Government Canada, T r e a s u r y  
Board, Fede ra l  Government of Canada. November 30, 1 9 7 1 .  
------L------------------------------- 

T h i s  r e u o r t  r e f l e c t s  proposed long-term EDP p o l i c y  
i n  Canada, t h e i r  i m p l i c a t i o n s ,  p re implementa t ion  r equ i r emen t s ,  
and imp1 emen t a t i o n  . 

- 55  - 



YATIONAL TECHNtCAL INFORMATION SERVICE: 

, \ r i m  r e s e a r c h  C c r p . ,  AI9napolls. :id. 
' ~Cuidebook  f c r  Systems Fnalysis/Ccst-Effectiveness- 
Mar 69 4 5 1 ~  XO-oob I54 

i k e  purFrse  c f  t h e  auideccok is tc n r c v i c e  Arny 
? e r s c n r e l  w i t h  2 t e x t  and r e f e r e n c e  a c t e r i a i  i n  Systems 
Analvs is  :nd C c s t - E f f e c t i v e n e s s .  I t  i s  i n t e n d e d  f c r  
t h c s e  t e c h n i c a l ,  s c i e n t i f i c .  manaaenent. and x ! c i n -  
i s t r : t i v e  personnel  h h c  z r e  r e s p c n s i t l e  f e r  p r e p a r i n a  
i a l c r r a c i c n .  -321-0  d e c i s i o n s  o r  r e v i e ~ i r . 3  ~ E C I S I O ~ S  
w d e  nv o t p c c o  r e a a r d i n ?  l i f e - c y c l e  c o s t ,  s f s t e m  
0 f t e c t  ivenr  3s I dva 11 e 5 i  i i t y ,  dependaoi l  t r y ,  ca!labr 1 1  t v )  . 
nr  r e r h r i c a l  f c a a i b i l i t y  o f  a system c r  erUiCLent 3 t  
Jnv o h x e  i n  1:s l i f e  c y c l e .  I t  is i s n e d i a t c l y  uscfLl  
t c  o s r s c n n p l  $.be .=re F a m i l i a r  b i t h  a s v s t e n  cc ~ c u i - m c n t  
m d e r  s t d v  o u t  a r e  not f . m i l i a r  u i t b  t h e  x € r h o c c l c T  
2nd t e c i . ~ i r u e s  o f  %stems Analvsim anc: C c s t - t - f f c c t i v e n P s s .  

The r e p c r t  :JS keen c o e p i l e ~  i n  zn e f f c r t  t c  prcv i t . i  
w i c a n c e  t o  12s A m y  c l e c t r c n i c s  Cocxarc (CiLfiI c e r s c n n e l  
i n  t h e  Ecrs.G!a:icn c t  c c s t  e s c i m a t c s  i c c  p l x r i r m ,  
p r o n r m z i n a ,  i r ~  tud t re t inu  purpose-. Et is ictecc.cc t c  
o r c v i d e  t h e  a o p r c a c h e s  n e c e s s z r y  t c  w e t  t h e  r c c 3 i : e s e c t i  
s e t  f o r t h  i r .  .\.? 35-16 Lor l i f ~  c y c l e  c c s t  s t ~ i d s .  a s  
well 3s o r c o i c i n a  r e r t i n e n t  a r e a s  c t  r o r s i u e r a t f c n  C G r  
e s t i m a t e s  r e r c i c z d  by o t h e r  managemeor Iccuments  ( 1 . e . .  
c c m o d i t y  nanaoerent  p l a n s .  m a t e r i e l  neec aoczr ren ts ,  
advanced o r c c u r t a e n t  ~ l 3 n s .  prosram c m n o e s  r e c ~ e s t 5  
and c t h c r  special c o s t  studies! 

F.rmv ' i a t e r i e !  Cc-mi-d, B a s h i n q t o n ,  C. C. 
'Ennineerino :asion Pbrdhcck: Svstem A n r l v s i c  3 r d  

.\cr ? I 41cc :L-bo4 1 5 1  
Ccst-Ff f c c r  i v 0 r . e ~ ~ "  

Thc ci:r=css o f  t h i s  hanc'brck is t o  p r c v i d e  a cevt  
and r e f e r e r c e  m a t e r i a l  in S y s t e r  Anelvsim a n c  Ccse-Ef:+-c- 
t i v e n e s s .  I t  i s  in tended  f c r  t h c s e  t e c h n i r n l ,  sripntitiz. 
rnananenent. ' T C  r d m i n i s t c a t i v e  c ~ r s c n n c l  hnc a r .  C C L ~ C C -  
s i b l e  f o r  orecsr:ni i n f o r a a t i c a ,  n a r i n q  d e c i s i c i s  ? r  
ceviewina c e c i s i c n s  made hy o t h e r s  renarc in? Life-cyc lc  
c o s t .  svs te l"  e f f e c t i v e n e s s  l a v a i l a b i l i t y .  d e o e c c a b i l i t y .  
c 3 o a b i l l t y ) .  o r  t e c h n i c a l  f e a s i b i l i t y  o f  3 e y s t a n  c c  
eouicment a t  6 n v  phase i n  its l i f e  c y c l e .  I t  . s  
IIPmediately u s e f u l  t c  o e r s c n n e l  who bce Lamiliar witr 3 
system o r  a o u i c z e n t  a d e r  s t u d y  bl;t a r e  n c t  t a ~ i l i a :  ui". 
t h e  re thodolcqy  3nd t e c h n i o u e s  of  S y s t e m  - n a : y s i 5  ana 
C c s t - S f t e c t i v e n c s s .  

C i r n e t t ,  r r n o l d  
' :Selected Paoers  o n  Ef Eect ive  Data Evetens  Cevelopment" 

ED-OS2 766 :971  5 9 0  

:he f m r  I a E e r s  inc luded  i n  t h i s  document a r e :  ( : I  
- P r e p a r i n a  Iyanaaenent f c r  ::IS' p r e s e n t e d  a t  t h e  Guide-li 
Vcct ino ,  >lzy .  1971: 1 2 )  "Tra in inq  Xanagement fcr RIS 
i r e z ? n t e c  c n  >*arch 1 7 .  IYiu ,  t c  th?  C e n t r a l  l e u  'icrk 
Chapter c f  t h e  A s s c c i a t i o n  f c r  S y s t e m  Nanaoement: ( 3 )  

a t  t h e  196Y S p r l n q  Licminar of  t h e  S t e e l  Val ley  Chapter  o f  
r t e  A s x c i a t i o n  f o r  S v s t e s s  Xanaqement; ant: ( 4 )  "The 
Prncpss o f  1:f f a c t i v a  C i t a  Svstems leve lcpment '  p r e s e n - e o  
~t t h c  1Y6H Cata Pcccezs ina  !lanaqement AsscCiatiCn 
Ccn*/ant :cn. 

- 3 . - . .  I... t o  m l c c k  t h e  C c n a u t e r ' s  F r c f i t  P o t e n t i a l "  p r e s e n t e L  

3 a t t r i c - k .  S 
"The Ptituce cf Cc-Ccerative Information P r o c e s s i n a  i n  Ecrcp=' 
.',,I 7 :  l O 5 p  N 7 5 - 2 3 3 8 4 / 1 S T  

' h e l v e  o a z e r s  a n  t h e  dcvelomnenr o f  c c c p e c a r i o n  in 
i n f c r n a t i c n  o r c c e s s i n a  i n  Eurooe a r e  p r e s e n t e d .  T o p i c s  d e a l t  
w i  t k  i n c l u d e  i r f c m a t i o n  p l a r n i n a  2nd econcmic r e a l i t i e s .  
E C ~ I J I  s c i e n c e  d o c c i e n t a t i c n  d a t a  b a s e s ,  n u c l e a r  i n f o r c a c l c n .  
a c c c n e c a t i v e  c h e r i c a l  i n f o r r a t i o n  p r c j e c t  in t h e  S e t h e r l x d s ,  
.-he.nicsl i n f c r n z t i a n  s v z t e i s .  in format ion  f c r  c a s t s .  
c o c c e r i t i o n  i n  i ~ r c = c ~ n  nc twcckina ,  r e t r o s c e c c i v e  chemi.-al 
d e 3 r c r i r  7 .  anc a cc:pc:er-oased incustrial i n i c r a a r i o n  ors tem.  
:Le r e s o l u t i c n  01: i n f c r m a t i c n  c r o c c s s i n a  c c c p e r a t i c n  i n  
Lcrcne ,  IS a c t e o t e d  2 y  t n e  E u s i d i c  f u l l  semoers ,  is  a:sc 
- c e s e n t e d .  

'212:c. P O 5 P r t  P. 

Sen i 4  43P COM-74-50926/6SL 
Ccst  A n s l v s i s  f o r  CcmnLter Ccrmunicz t ions"  

T h i s  r e c o r t  s ' a r m a c i z e s  a ccmmunicsticn c c s t  s tudv  
r c l ? v n n r  e'3 t ? ?  -,efGs c f  rt.e ::SF Metwcckiiq f o r  S c i e n c e  
? r i o r m .  The r c i F . I r v  o ~ r p c s c  o f  t h i s  r e p c r t  is t o  ? r j v i r i e  
~ i :  a i x @ x i r t a t : c n  t o  :ns: c i i n ~ c i c d t i c n s  c o s t s  u f  ior.ncctir .c 
3 s n p c i f i e d  rL-?er J €  ? r e t  c:nputers i n  s e l e c t e d  l c c i t r c r s  
~ : t h  ? S F - C L ~ ~ B L  r.::.!xr cf i n t e r b c t i v e  , l e e r  t e r n i n a l s .  
, , s t  f ~ c t ~ r s  [::E + v i s t i r . a .  prccanea. and madeled v a l ~ e -  
..-dec n e t w o r k s  s r e  2cnLieu t o  h v p c t h e t i c 3 1  t r a f f i c  a e m r d s  
7 3  2 C C i V C  d t  t C S :  2SillndteS. 

C a r t e r ,  D. x . ,  C i t s c n .  4. L . ,  Radenacher,  R. A .  
' ' X  S t u Z v  o f  C r i t i c a l  F d s t o r s  i n  nanaqemcnt I n t o r m a t i c c  
Svstems f o r  U.5. 4 i r  Force" 
3 1  t l a r ' 7 5  136p AD A009 647/9ST 

The r e p o r t  ~ i i s c u s s e s  t h e  e f f e c t i v e n e s s  of computer-5ased 
i n f o r m a t i o n  systcrcs a s  dependent upon many € a c t o r s .  ? h e  
i n v e s t i o a t o r s  in t h e  VIS s t u d y  a d d r e s s e d  tu5 malar q u e s t i o n s  
- - I l l  What a r e  t h e  most c r i t i c a l  f a c t o r s  c o n t r i b u t i n q  t o  
t h e  s u c c c s s f u l  development o f  an i n f o r m a t i o n  sys tem;  and 
i 2 1  can  t b e  f a c t o r s  be measured so t h a t  a model (s1  can  5 e  
cdevelcoed t o  c r e d i c t  t h e  s u c c e s s  o r  i a i l u r e  o f  a p a r t i c u l a r  
lcformatian system e f f o r t .  Data were c o l l e c t e d  thrcuuh 
i n t e r v i e w s  wit?. sys tems and manaoenent personnel  i n  ' J ~ C I C U S  
i n 2 u s t r i e s  and uoverrmenta i  J a e n c i e s .  thrcuqh u s e  c t  
a u e s t i o n r . a i r e s ,  aril throumh a s e a r c h  7 f  t h e  l i t e r a t u r e .  
5 t l d v  e f f c r t s  r i s , d t e d  i n  t n e  develcpment uf a q e n e r a l  
ourpose  l o e l  p rcormmlna  Todel i n  t h e  i n t e r a c t i v e  ccmputer 
r c l e .  
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C h a r l o t t e .  L;.C., c e p a r c r e n t  c f  f i o u s i r a  a n z  u r o a n  Ceve lopmen t .  
USAC 2ro :ec t  
"3ys tem C c c u m e n t a t i c n  Guiee 
nar  75 9 5 0  pe-241 451/4ST 

T > e  r e p o r t  i s  :roc 3 ;sac s e r i e s  p rcdGced  by t h e  c i t y  
o f  ci-3rIc:te c c v e c i n a  a c t i v i t i e s  f r cm s y s t e m s  analysis 
t n r c c a h  r ? o l e n e n t a t i o n  znd e v a l u a t i c n  Cf u r b a n  inCOrCIatiCn 
s y s t e ! r s .  The d e v e l c p z e n t  sf  an  I n c e a r a t e d  H u n r c i p a l  I n f c r -  
+ a t i c n  Svstem vh ic r .  e n c c m o ? s s e s  a l l  t n e  CClcOn f u n c t i c n s  
c f  a - u n i c i u s l i t v  r e c u i r e s  t h e  s u c c e s s f u l  g e r i o r n a c c e  o f  f i v e  
na!cr c e c h n r c a l  t a sKs .  T h e s e  t a sks  a r e :  s y s t e a s  a n a l y s i s ,  
s v s t e T s  c c n c e o t u a l I z a t i c r ,  s y s t e s s  c e s i o n ,  s y s t e m s  r ; e v e l s c -  
r e n t ,  r n d  c v s t ~ m ~  i r o l e F e n t a t i o n .  Ir  a d d r t i c n .  e e c a a e s e n t ,  
o r i e n t a t i o n .  t r a i n i m ,  znd e v a l u a t i o n  z c t i v i t i e s  a r e  c a r r i e c  
c n  ov t z z  d e c s r t r e n r .  T C  c o o r d i n a t e  3nd c c n t r o l  t h e s e  
. - c t i v i t i t =  i n t c r n ~ i l v  ?nr! to *eet t n e  e x t e r n 3 1  o t i e c t i v c s  
so .?r i l ; e i  i:v Uj'aC, e f f i c i e n t  ?ne c c m r e b c n b l v e  1 c c u n e n t z C i = C  
o r o r e d u c e s  x u s t  Sc ~ f f e c t e d .  I b i s  d c c u n e e t .  t h e  L h a c l c t t e  
V I S  C o c u n e n t a t i c n  5 u i l e .  e d e r e s s e s  tce  e s t a b l i s k m e c t  and 
I O - ~ = C I C R  o f  s c c ?  - r c c e ? u r e s .  I n c l u d e a  a z  an  a p o e e c i x  I S  
a b r i e f  C e s c r i - c i c n  3 t  e a c h  t y p ?  a €  eccurrenc n r c d u c f d ,  
I i s t : n a  ?nv  f o r r s  t v t  a r e  c a r t  c f  t n e  o a r t i c u l a r  documen t  
and t!-e f c m m t  r e c u t r e v e r t s  t o  b e  f c l l o b e o  d u r i n c  i t s  
o r o d u c t  i o n .  

C h a r l c t t e ,  :J.C., C e o ~ r : c e n t  c f  h o u s i n n  d o c  UrDSn C c v e l o p s e a t ,  
USAC i ' r c i e c t  
"System U e t h o c c l c a v  C u i r e  
Feb - 5  4.10 P B - L ~ I  453,'SST 

?>e Zystem t f e t ~ o d s l o a v  C u i a o ,  d e j c r 1 u e s  s y s t e m  b u l l o i ~ c  
aoorc;ic!- . xed  IT. t h z  c e s i o n  and aeve loof f i en t  c f  t h e  i h a r l a t t e  
I n t e a r s t e d  W u n i c i a a l  I n f o r m t i a n  5ys t cm.  The  l o c u m e n t  u r c -  
v i d e e  d Z e n e r s l  b t c t o c c b n d  c f  t h e  appro -ch .  3 s  c p p c s e d  t c  
t h e  t e c h n i c a l  desic:: snd d e v e l o o m e n t  dCCuffientS 'xhich d e t 3 i l  
i n d i v i d u s l  c e a m e n t s  o f  t h e  svstem. G u 5 i e c t s  r n c l u d e c  i n  
: h i s  G u i d e  z c e  d i r e c t e d  to t h e  o r a a n i z a t i c n .  p l a n n i n q .  
C a c u r e n t a t i o n ,  and c c n l u c t  a n d  c o n t r o l  o t  t h e  t o t a l  svs te r  
e f f o r t .  ? h e  docur ren t  is  i n t e n d e d  a s  a q e n e r a l  G u i d e  f c r  
n r c l e c t  s t a f f  end  z l s c  i s  B r e f c r e n c c  f c c  o t h e r  PLinlcl-  
n a l i t i e s  and a a e n c i e s  C r f k i r r  t o  u n d e r s t a n d  t h e  des i a r . /  
d e v e l c n n e n t  a o o r c a c h  t s 4 e n  5y t h e  C h a r l o t t e  C o n i c r t i u e .  
Used 2s 1 r e f e r e n c e ,  t t e  Gu ide  f a c i l i t a t e m  t h e  p r o p e r  
i n t e r 3 r e r a t i c n  3nd EE o f  c h . ~ r l r * r e ' s  o c r e n t i a l  t r a n s f e r  
o r c d u c  t 5. 

C h c i r i u ,  ! l a r k ,  Boarkm,  L d c i d  E.. k d i t c ,  G . l V l C  P. 
" I - r c r a a t i c n  S e r v i c e  j v s t e m  r . ' c a s l ina .  a n a l y t i c a l  X c l s  
f o r  ' ! enandnen t  F v a l u a t i c r "  
Cec 63 2 5 3 p  FS-169 5 9 t  

The nroblern c f  a n a l y z i n a  a o e r a t i n q  c o s t s  o f  i n t o r m a t i c n  
s e r v t c r  n e t w o r k s  by e n o l o y i n a  r r t h e m a t i c a l  n o d e l i n a  t e c P -  
n i c u e s  1 s  d i s c u s s e d .  A s  a r e s u l t  o f  t h i s  work. i t  i s  ncw 
o o s s i t l e  t o  e v a l u ~ t c  a l t e r r a t i v e  n e t b o r k  c o n l i n u r r t i n n s  cc  
t h e  b a s i s  of o n e r a t i n a  c o s t s .  The model d e v e l c o e d  p e r m i t s  
r e o r e s e n t a t i o n  o f  t h e  n u l t i t i i d e  o f  v ? r i a b l e s  Of s u b l e c t  
d i s c l o l i n e s .  s e o n r a o h l c  l o c a t i o n .  CCmmunlCPt lC~s .  t b c  
v a r i e t v  o f  e x i s t i n o  Corns o f  i n o u t  i n f c c n a t i o n .  t h e  t y u e  
and  l c c a t i c n  o f  i n f o r m a t i o n  p r a c c s s i n q  o p e r a c i c n s .  a ~ i  
zany  o t h e r s .  T h i s  c e o o c t  is p r e s e n t e d  i n  t w o  D a r t s :  
P a r t  I p r o v i d e s  a n  i n t e r p r e t i v e  r e p o r t  t o  manaqeeen t  c n  
t h e  o b j e c t i v e s .  r e s u l t s ,  c o n c l u o i o n s ,  2nd u t i l i t y  cf  t n e  
n a t k e v a t i c a l  h c d e l  c r e a t e d  t o  r e p r e s e n t  dnG e v a l u a t e  t h e  
c p e r r t i n a  c o s t s .  The d e v e l c p a e n t  o f  t h e  mcdel  and  a n  
i l l j s t c a t i v e  c a l c u l a t i o n  a r e  r e p o r t r d  i n  t e c h n i c a l  i e t a i l  
i n  P a r t  11. 

C r a i g .  G o u o l a s ,  Grooos, Dav id  
'Computer  Networks.  A B i b l i o q r a p h y  w i t h  . l I=s t r ac t s "  
C c t  7 4  1 6 9 C  C3:4-74-: lj7:/6SL 

' ? n e  Z T I S e a r c h  b i o l i o a r a p h y  c o n t a i n s  13; s e l e c t e d  
a b s t r a c t s  o f  r e s e d r c n  r e o o r t e  r e t r i e v e d  u s i n a  t h e  NTIS 
o n - l i n e  s e a r c h  s y s t e e - - Y ? I 3 e e r c n .  ? h e  repcrc  c ? v e r s  a l l  
a s p e c t s  o f  c c s p u t e r  - e t v o r k s  i n c l u d i n q  h a r d i d r e .  s o t t v a r e ,  
d a t a  t r a n s m i s s i o n ,  t ice s h a r i n g ,  ana appl i i :c le  t n e c r y  
t o  n e t w o r k  L e s i o n .  

C r O t h e r S ,  C .  G. 
'?:orbload C e t e c m l n a t i c n  a n 2  R c p r e s e n t a t i c n  f:r Cn-Line 

Ccsnnuter S v s t e n s  
J e n  7 4  6;p A G - 7 7 9  6 1 0 . 4  

?he n d n e c  C e s c r i t e s  p c e l i i i n a r y  i n v e s t i 3 3 t l c n S  c o n c e r n e d  
w i t h  worrlcar! d e t e r m i n a t i o n  a n d  r e p r e s e n t a t : c n  roc  o n - l i n e  
c a r o u t e r  ?*{stems. Work lo2ds  3 r e  d e s c r i b e d  12 teC.t.S o f  t h e  
work r e a i i i r o d  by u s e r s  a t  t e r s i n a l s  r n s t c i d  a t  demands on 
s v s t e n  r e s c u r c e s .  t h e r c 3 v  s v o i d i r ?  b i a s e s  .'ue r o  t h e  s p P c i Z i c  
B a c k i c e  u n d e r  i n v e s t i a a t l c n .  P r n m i n e n t  u s i c s  i r e  i d e n t i f i e d  
c y  a c c o u n t i n a  d a t 3 .  ?nd  t h c i r  o n - l i n e  r e o g i r C n e c t S  a c e  
d e t e r m i n e d  c y  t r a c ?  -roarans. s c u r c e  c o d e  f r s u u e r c y  ccmts .  
a n d  v a r i o u s  a n a l v t i c a l  t e c h n i o l l e s .  Comple t e  d a - L i n e  t es t  
r o r k l c a d c  c a n  :e C o x r i ? ? d  3y a z e r  o f  t e r e i c 3 1  sessions 
whicn  a r e  t P e n  s i m u l z t a d  u s i n a  t h e  H e s o t e - P e r n i r a l  E m u l a t o r .  
E x p e r i m e n t a l  work o n  t n e  PITRE I E N  373/155 1 5  d e s c r i b e d ,  
and i t  i n d i c t t c s  t h a t  actual t e r m i n a l  s e s s i i n s  r a n  be 
r e p r e s e n t e d  cv  s . n t n e e i c  :r?smians, t b u s  . r . i c ~ s i ~ i n a  t h e  
a r o o l e n  c f  d c v e l c o i n a  s n l  B e b u o a l n p  t e s t  bir i lc , :Js  f o r  e a c h  
new a p p l  i c a t i c n .  

C c c i s i o n s  a n d  C e s f q n s .  I n c . ,  MCLean. Fa. 
a 4 u t o m a t i ~  C z t ?  P r o c e s s i n a  S t c a t c q y  S t u d y :  F c l u a e  I .  
h Cumsary o f  t h e  F i c c i n q s '  
:!ar 7 5  Li :a B O - 1 4 0  . I O J  is:' 

The  r e ? c r t  o c . ? s e n t s  t h e  r e s u l t s  c f  i ::tt.dy o f  s t r a t e g i c  
i s s u e s  r e I a t 1 n k i  t c  t h e  d c ~ u i ~ i t i o n ,  u t i l i r i t i u n  3rd nanaqe -  
n e n t  o f  c c m o u t e r s  i n  :Ce Feaeral  Government .  . ~ ~ x t c e n  s t r a -  
ceQic c o l i c y  i s s u e s  # e r e  i d e n t i f i e d  2nd ? % ~ t f l l n e d  i n  Cet.311. 
? b e  m a t e r i a l  I S  Z r e s e r t e d  u n d e r  t h r e e  maiur . : r3uFlrqS:  
P u b l i c  S e c c c r  V F C S U S  P r i v a t e  j e c t o r  I s s ~ e s ,  .\CP C e n c r s l i -  
z a t l o C / C e c e n t r S 1 1 z a c i o n  I s s u e s ,  a r d  C r m n i z ~ l ~ J n  J C C  
X a n a u e s e n t  I s s u e s .  : le  s t u d y  a p p r c a c h  i n v ~ I \ * ~ C :  in -Oep th  
e l i c i t d t i c n  s c ~ s i c n :  a i t h  r e p r e s e n r 3 t i v e  n t  .;ey F c o e r J l  
G o v e r n s e n t  ? w r c i f s ,  i h e c e  a r p r o p r i ~ r c .  i n d t i s t r y .  T r c h -  
n i o u e s  c f  de, : is ion 3 n 3 l v s i s  h e r e  ~ r o l o y c d  f a  p r i v i d e  a 
. ~ ~ ~ a n t i r 3 t i v e  ? a 1 1 5  fc: r a t i r i  o f  o c t i c n s  S y  t P e  .;.IC- 
t i c i p a n t s .  a n 2  < o l l e c t i v e  j u d a e m e n t s  w r e  t d l l e c t e d  i n  
t h e  r e s u l t s .  C c r c l u s i c n s  Y P C ~  f c r m u l ~ t e d  v l t h  r e s p e c t  t o  
e a c h  o f  t h e  k e y  ACP i s s u e s .  P e c o n w n d 3 t 1 c n s  1 C r  new'  
r e v l r e d  ADP c o l i c i e s  were  t h e n  f o r m u l a t e d  15 w e l l  a s  d 
o l a n  f n r  i m c l e m e n t a t i o n  o f  t h e  r e c O m m n d a t i a r 5 .  T h e  
findiras a n d  c o n c l u s i c n s  a r e  p r e s e n t e d  i n  volume I .  

C e f e n s e  D o c u m e n t a t i o n  C e n t e r ,  A l e x a n d r i a .  \'a. 
" B i h l i o a r a C h v  - 'Jolcme I :  ccs t  E f f e c t i v e n e s s  4 n a l y s i s '  
aua 6 8  2 ;'D A Q - 6 7 5  900 

:he b 1 S l i c g r a o h v  c o n s i s t s  o f  r e f e r e n c c s  Gn C C S t  
E f f e c t i v e n e s s  : * . r .s Iysis a n d  C o s t  r e f e r e n c e s  r e l a t e d  t o  
C C S ~  e s t i n a t i o n  and  e v a l u a t i o n ,  C o s t  e f t e c t i v e n e 5 s .  
c c s t  J n a l v s i s  a n d  x e c n o d c l c a y  i n  r e s e a r c h  i n u  J e v e l c p -  
s e n t ,  a a n a a e m e n t .  d e c i s i o n r J k i n g  and  s y s t e m s  v a l u e  
e n q i n e e r i n q .  T h i s  :c:ume r e p r e s e n t s  a c o l l ~ c i i o n  o f  
160 C n c l ~ ; s i f 1 e 1 - C n l i a i t e d  r e f e r e n c e s  i n  t h e  C K  d a t a  
oank c h a t  h a v e  m e n  c a t a l o o e d  s i n c e  1 Y 6 i .  
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D e i  Rcssi, James A .  
"Cos t  Recovery i n  P r i c i n g  and C a p a c i t y  D e c i s i c n s  f c r  
Automated I n f o r m a t i o ~  S y s t e m s '  
Apr 75 6 3~ NB S -Tt.I- b 6 4 

The p a p e r  e x m i n e s  t h e  c o s t - b e n e f i t  i m y l i c a t i c n s  c t  
a l t e r n a t i v e  p r i c i n g  and c a p a c i t y  inves tmen t  d e c i s i o n s  f o r  
au tomated  s c i e n t i f i c  and t e c h n i c a l  i n f c r n a t i c n  r e t r i e v a l  
sys t ems .  Two t y p i c a l  s y s t e m s  a r e  examined ana  numer i ca l  
examples  p r e s e n t e d .  I n  t h e  f i r s t  s y s t e m  s e a r c h  r e q u e s t s  
a r e  e n t e r e d  o n - s i t e .  The numer i ca l  examples  s h c w  hcw 
s e t t i n g  C r i c e  t o  maximize n e t  s c c i a l  b e n e f i t  p r e c l u i e s  
t o t a l  ccst r e c c v e r y  a n d  i m p l i e s  s u h s i d i z a t i c n .  I n  t k e  
second  h y p o t h e t i c a l  s y s t e m ,  s e a r c h  r e n u e s t s  a r e  e n t e r e G  
frcrr r emote  a c c e s s  t e r m i n a l s .  Allowance is made f o r  
random a r r i v a l  r a t e s .  and d i s t i n c t i c n  is made between 
sys t em c h a r q e s  t o  u s e r s  and o t h e r  u s e r  i n c i l r r e d  c c s t s .  
With t h e s e  r e f i n e m e n t s .  t h e  nu r re r i ca l  examples  snow CCI.,  
f o r  c e r t a i n  r a n g e s  o f  o u t - o u t .  t c t a l  c c s t  r e c c v e r y  is  
c o n s i s t e n t  w i t h  t h e  max imiza t ion  c f  n e t  s c c i a l  b e n e f i t .  

n c n v i t c ,  P. A .  
"Annc ta t ed  B i b l i c o r a p h y  o n  Svstems C c s t  A n a l y s i s  
Mar 67 8Op AC-810 910 

The b i b l i c g r a o h y  i n c l u d e s  bocks ,  c a r p h l e t s .  e r t i c l c s ,  
p a p e r s ,  and  t e c h n i c a l  and r e s e b r c h  memoranda. a b r i e f  
d e s c r i p t i o n  is p r e s e n t e d  o f  t h e  n a t u r e  and c c r t e n t  o f  
e a c h  work. The m a t e r i a l s  were s e l e c t e d  and  : s c l u c e d  
s o l e l y  c n  t h e  b a s i s  o f  t h e i r  r e l e v a n c e  t c  t h e  Eub?ec r  
m a t t e r  o f  s y s t e m s  c o s t  a n a l y s i s ,  nc  i n t e r o r e t a t i c c  c r  
e v a l u a t i o n  c f  t t e  work was i n t e n d e d .  ? i t l e s  have been 
g rouped  i n t o  c a t e a o r i e s  r e f l e c t i n o  t r cac .  < r e d s  cC c c s t  
a n a l y s i s  and i t s  a p p l i c a t i c n  i n  t h e  Cega r tnenc  G C  Ce:erse .  
T h i s  b i b l i o g r a p h y  was p r e o a r e d  f c r  u se  ky  t h e  g r c d i r a  
number o f  c c s t  a n a l y s t s ,  p a r t i c u l a r l y  t h c s f  c e l m  
o r g a n i z e d  a t  v a r i c u s  l e v e l s  cf  tt.e A i r  L c r c ? .  ?Le t i t l e s  
and thE : r  a n n o t a t i o n  a r e  i n t e n d e d  f o r  u se  a s  r e f e r e n c e  
m a t e r i a l .  They a r e  i r . t ended  t o  p e r m i t  c c s t  a n s l v s t r  t c  
l e a r n  o f  e a r l i e r  work t h a t  nay be r e l e v a n t  t c  a StuGy 
a t  hand .  The memcracdum c c n t a i n s  t h e  i i r s t  r f v i s i o n  
and u p d a t e s  t h e  k i b l i o a r a p h y .  

e a r l y ,  P o b e r t  F., T u r l i n q t c n ,  F i c h a r d  G.  
"Manaaement I n f c r m a t i o n .  2 l a n n i n a .  and F e o c r t i n a  SvFterrr 
o f  H i l e s t c n e  and M i l e s t o n e / C c s t "  
15 J u n  71 3 3n 4C-731 0 4 3  

The r e p c r t  c o n t a i n s  i n s t r u c t i o n s  t o  c f f e r c r s  a n d  
c c n t r a c t c r s  f o r  t h e  g r e p z r a t i o n  o f  p r e l i m i n a r y  d a t a  t o  
acccmpanv Peoues t  F o r  P r o p o s a l  ( R F P I  o r  Reouest  Fo r  
Q u o t e  ( R F Q I .  and r e c u r r i n g  d a t a  r e q u i r e d  t y  c o n t r a c t s  
t o  p r o v i d e  x i1es t cne ;Cos t  management i n f o r m a t i o n  t c  t h e  
Naval Underwater  Sys t ems  C e n t e r .  The m a t e r i a l  c o n t a i n e d  
h e r e i n  h a s  been compi l ed  from a v a r i e t y  of s o u r c e s  and 
a s  e r e s u l t  o f  e x p e r i e n c e  and u s e .  

E a r l y ,  F c b e r t  E . ,  l u r l i n g t c n ,  R i c n a r ~  L. 
"Management I n f o r n a t i o n ,  F l a n n i n a .  and R e c c r t i n g  
Sys t ems  o f  FEFT/lime a n c  ! i i l e s t c ~ e / C ~ s t "  
15  JURE 71 3 6 ~  RL-731 0 4 5  

This ~ u b l i c a t i c n  c c n t a i n s  i n s t r u c t i c n s  t c  o f f e r c r s  
and c o n t r ? c t o r s  f o r  t t e  p r e p a r a t i c n  c f  F r e l i r i n s r y  d e t s  
t c  a c c o m a n v  R e c u e s t s  f c r  Prooossl ( R f i . l  c r  r e c u e s t  f c r  
P u c t e  ( P F S I ,  ?nc r e c u r r i r . ~  e a t a  r e c u i r e d  bv c c n t r a c t s  
t o  CrcFiBe PEPT/Tine e n d  ' i ! e s t c re ;Ccs t  -2naoement i r f c r -  
m r t i c n  t c  t l -e  ::aval i ' n d e r w i t e r  Ib ' s t e - r  C e n t e r .  The 
n e t e r i a l  c c r t a i n f d  t c r e i r .  h e s  b e e r  c c r c i l e d  frcm a 
v a r i e t v  c: e c c r c e s  ;rC a c  a r e s i ! l t  o f  e y o e r i e n c e  anu u s e .  

E a r l " ,  FcCer t  F . .  T u r l i n o t c n .  F i c P z r d  i. 
" : i ana i r r en t  I r f c r r z t i c n .  C1arr i r .o  2nd F e c c r t i n a  Systems 
c f  PED:/::?e Br,c PrF?,'Cczt' 
: 5  J u r e  7 2  3 DTJ Z c - 2 3 1  642 

;?e c ' cc r r cn t  c c n t z i r s  I c s t r u c t i c r . s  t c  c f f e r c r s  a m  
c c n t r ? c t o r s  f c r  t b E  p r e p a r a t i o n  cf p r e l i a i n a r y  o a t a  tc  
acccrroiny i e o ~ e s t  t c r  P r c c c s s l  (it21 o r  P e c u e s t  For 
Cuc te  IFfC). a n d  r e c . i r r i n g  i s t a  r e c u i r e c  by c c c t r a c t s  
t c  r r c v i C e  F F i ( T / I i m e  a r '  PEFP/Ccst rrar.:cerlent i r f c r n a t i o n  
t o  t h e  Lava1 L'r,(ierw?ter s v ~ t e r s  C e r t e r .  ?he m a t e r i a l  
c o n t a i n e d  h e r . 1 2  h a s  b e e r  ccmzileC f r m  a v s r i e t y  c l  
s o v r c e c  an:' 2 s  a r e z v l t  c f  c x o c r i e n c e  a r d  u s e .  

Espos l :o ,  :. I. 
" S t a t i s : : c ? l  ' - a ] '  si5 C I :  T r t ? r r - - e  5 : c i t .=1  Ccwputer 
'i.c r 6 1 car! C h a r  2 c t E r is t i L' r 
;4n 7 4  61'1 : , ~ - i c l 6  u t l / i s L  

2 L E - :  b c r * l c e c .  c f  i c i o : t a !  : o r ? u t e r  is c h a r a c t e r i z e d  
cy t h e  " a a r i t - d e  c f  2emir.i.s  lace^ C L  t n e  \ a r i c u s  system 
r e s c u r c e s .  S 6 l e r t e c  r e r f c r n a c c e  v a r i a b l e s  chosen  frcm 
t h e s e  Berzncs  r a n  be examir.ec b i t n  tl:e p u r o c s e  c f  t h e  G C O -  
! e c t i n c  t - e i c  s t a t i s t i c a l  characteristics c n t c  a S y P t h e t i c a l l y  
c c n s t r u r t e c .  r e o r e s e n t a t i v r  wcrk!-ai. T h i e  Pape r  d e s c r i c e s  
B f l e r e r a l  d r ? r : z c i  c l  s t ~ t i z t : r : I  a n a l y s i s  i c r  r e p r e s e n t a t i v e  
..crklcad c h a r a c t e r i z a t i o n  a r c  c r e s e n t s  6n 1 1 1 u s t r a t i o n  c i  
& + i s  a p r r c a c h  u s i n f l  t t 'e  IG: :-;sten >!anagesent F a c i l i t y  L a t a .  

F i f e ,  L e r n i s  Y. 
" P r s e a r c h  C c n s i d f r a t i c n s  i n  Ccvpu te r  Ketwcrking t o  
Expen? " e s c i r c e  S C e r i n a '  
Jun  7 4  2 6g COX- 7 d - 5 C  5 41 / 3 

C c r o u t e r  n e t u c r k i r a  t e c h n o l o g y  is e d e n u a t e l y  d e v e l o o e l  
scw tr F - Z C C ~ ~  : o s e s r c n  z n d  e x p e r i m e n t a t i c n  t 3  e x n z n d  
r o ~ h t : ? i  r e 5 c r r i ?  s h a r i r c .  l i he the r  o r c q r e s s  w i l l  be made 
d e c e r d s  ~ x n  o r a ? n i z a t : r n e l  i n i t i a t i v e  ancno m u l t i p l e  
i n s t i t u t i c r s .  t c  cocl a e r s c n r e l  2nd c a p i t a l  s o  a s  t c  
e f f e c t i v e l y  z d d r e s s  t h e  i a j c r  i s s u e s  ir. manaaement approach,  
s u n p c r t  'ne - c f t w ? r e  l e s i i -  t h a t  l i m i t  t h e  f e a s i b l e  i n t e r -  
deoecdence  s 2 f  r o r c F u t i n c  o r e r a t i c ~ s .  The c r s a n i z a t i c n a l  
r e o u i r e m e n t s  e r e  ~ a r t i a l l v  revcaleci  t y  examin ing  p r o g r e s s i v e  
S t a a e s  o f  r e s o u r c e  s h a i i n c  i n  c r g a n i z a t i o n a l  and c p e r a t i c n a l  
t e r m s  r a t C e r  t k a n  such  t e c h n i c a l  a s c e c t s  a s  l o a d  s h a r i n a  
c r  prccram s h a r i n g  t h a t  have been i n t r o d u c e d  i n  t h e  p a s t .  
F i v e  s t a g e s  a r e  i d e n t i f i e d ,  r a n g i n g  from s i m p l y  e s t a b l i s h i n g  
m u l t i p l e  S e r L i c e  a c c e s s  t o  t h e  advanced s t a q e  where m u l t i p l e  
i n s t i t u t i c n s  c r a a n i z e  f o r  i c i n t  j e v e l c p m e n t  o f  cew r e s o u r c e s .  

- 58 - 



F i s h e r ,  G. H. 
'Cost f u n c t i o n s  and Eudqets' (Cos t  C o n s i d e r a t f o n s  i n  
Svstems Analys is1  
f e b  68  4 20 P D - 6 6 €  6 5 6  

Systems a n a l y s i s  fares t h e  c e n t r a l  c o r e  of a procjram 
b u d o e t i n s  r c t i v i t y .  A v i t a l l y  impor tan t  p a r t  c f  s y s t e a s  
a n a l y s i s  i s  a c o s t  a n a l y s a s  c a p a b i l i t y  t o  aeneca t r !  
e s t i m a t e s  of che r e s o u r c e  impact of a l t e r n a t i v e  c o u r s e s  
o f  a c t i o n  be ina  -ons idered  fc r  t h e  d i s t a n t  Cuture .  Scme 
of t h e  p r i n c i p a l  c h a r x t e r i s t i c s  o t  a sys tems c a s e  a n c l y s i s  
c a p a b i l i t y  a r e  a i v e n .  E s t a b l i s h i n q  and m a i n t a i n i n g  c c c s t  
a n a l y s i s  c a p a b i l i t y  t o  E u p g c t  systems a n a l y s i s  s t u d i e s  
i n v o l v e s  numeccus d i f f i c u l t i e s .  Cne of  t h e  .nost t r o u o l e -  
Some is t h e  d a t a  Case problem. S c l u t i o n  t o  o a r t s  of che 
d a t a  problem may be t h r c u a h  n a w r  overhaul  cf p r e s e n t  
f o r u a l  information Systems and tnrouoii t h e  e s t a b l i s h m e n t  
of n e w  comple te  e n u a e r a t i o n  sys tems.  T h i s ,  howcver. d o e s  
not  appear  f e a s i b l e  a s  e o e n e r a l  s o l u t i o n - - a t  l ' l c s t  i n  
Che f o r e s e e a b l e  f u r u r e .  ShCrt of s u c h  ma]or e f f o r t s  a r e  
numerous a l t e r n a t i v e  p o s s i b i l i t i e s .  Some examples a c e  
g iven .  

f u f k e r s o n .  C. R. 
* A  Network Flcv C c m u t a t i o n  f o r  Pro]cc t  C o s t  Curves '  
I8 War 6tl 3 0 ~  F E - l b i  313 

A netucrk  Elm beckad is o u t l i n c d  f o r  s o l v i n g  t t e  
l i n e a r  prooralemina o c o o l ~ ~  cf  ccmoucino t h e  l e a s t  c c s t  
curve  f o r  a p r o l e c t  c m p a s e d  ~f maw i n a i v i d u e l  j a c s .  
where i t  is assuued  t h a t  c e r t a i n  l o b s  must be f i n i s h e d  
beEore o t h e r s  can  b@ s t a r t e d .  Edch l o b  h c s  an a s s o c i a t e d  
crash c o a n l e t i o n  rime and normal c a m o l e t i o n  t i c e .  and 
t h e  c o s t  of  do inq  t h e  )ob v a r i e s  l i n e a r l y  Setween t h e s e  
ex t reme t imes .  Given t h a t  t h e  e n t i r e  p r o j e c t  m u s t  be 
completed i n  a p r e s c r i b e d  t i n e  i n t e r v a l ,  i t  IS t i e s i r e o  t o  
f i n d  j o b  tires t h a t  minimize t h e  t o t a l  p r o l e c t  c o s t .  The 
method s o l v e s  t h i s  problem f o r  a l l  e e a s i b l e  time i n t e r v a l s .  

Goodman. Arnold E .  
"'ne asurement c f CcmFu t e r  Sys terns--ln In t rcduc t i o n "  
J u l  72 33P AD-707 104/GSL 

Three  a r e a s  O C  phencleenal qrcuth-camputer u t i l i z a c i c n .  
computer technoloqy a n d  cornntlter sc ience- -have  producec t h e  
need Cor a sew f i e l d .  .~e3surencn:  of comot~ter  svstems. A 
summary o €  a c t r v i t y  involv inq  reasurement  o f  sornpucer 
systems is f a l l c u e d  ty a proooned i t c u c t u r e  f o r  i t ,  i n  t e r r z  
o f  commuter system e v o l u t i o n  and o c e r d t i o n .  I n  a d d i t i o n .  a 
s t r u c t u r e  is p r e s e n t e d  for  e v a l u a t i o n  oi ccrnputer syscen 
e f f e c c i v e n e s s - - a n  important unsolved problem f o r  1 9 7 G ' s .  
T h i s  paper  is in tended  t o  be an i n t r o a u c t i o n  t o  measurement 
of computer s y s t e m .  and a s  s u c h  is g e n e r a l  dnu s u q g e s t i v e .  
r a t h e r  t h a n  d e t a i l e a  and complete.  

Graver .  C .  A .  
" l l i s t o r i c a l  S i a u l a t i c n :  A Pcocedure f o r  t h e  E v a l u a t i o n  
o f  F s t i m a t i n q  Procedures '  
Jun  6 9  1570 AD-713 1 7 4  

A r e c u r r i n q  oroblem Fsced 3y many a n a l y s i s  i s  t h a t  
c f  d e v i s i n q  e s t i m a t i n a  pcocedures  fo r  p r e d i c t i n n  %re  
a s m c t  o f  t h e  f u t u r e  from r a t h e r  meaaer J d t a .  T h i s  is 
p a r t i c u l a r l y  t r u e  fo r  t h e  c c s t  a c a l v s t  who i s  concarned 
w i t h  e s t i n a t i n a  t h e  r e s o u r c e  CeFuire71ents of fl lcure 
n i l i t a r v  sys tems.  c i : t o r i c a l  S i n u l a t i o n  is a rnetclou c f  
e v a l u a t i n s  candidace  ( c o s t ]  e s t i n a t i n o  x o c e d u r e s  on t h e  
b a s i s  o f  t h e i r  a t i l i t v  t o  s imulace  p r c i i c e i o n s  us inq  
d a t a  t h a t  would have t e e n  a v a i l a a l e .  I n  t h i s  f a s n r c n .  
P i s t o r r c a l  S i m u l a t i o n  r v c i d s  r u l y i n a  s n  t!m c e n t r a l  
- v a l u a t i o n  3 ~ s u m o t i o n  c €  8eocess ion  Thecrv.  n a a s l y ,  
t h a t  w h i c h  f i t s  t h e  p a s t  d a t a  b e s t  b i l l  p r a c i c t  t c e  
f u t u r e  b c s c .  This conceptus1  i : t f c r r n c e  g i ' w s  t t i s t c r i c a l  
S i m u l a t i o n  s e v e r a l  un icue  f e a t u r e r .  

HiohlanZ. Harcld J . .  E l .  
"Ccmputer Per for t rance  E v J l u a r i c n :  Praceedlnga  o f  t h e  Rce t ino  
oE Commuter P p r f c r x a n c e  ? v a l u a t i o n  Users Grcuo (CPRL'GI 1 9 t h )  
a t  C a i t h e c s b u r a ,  M d . ,  Cerenker  4 - 7 .  1 9 7 3  
5ep 7 4  152p CCt' 74-535 31/6SL 

The E i Q h t h  f l e e t i n o  of  tt.e Ccnouter F e r l o r n s n c e  Evalu- 
acion UEers GCoUD ( C P E C G I .  s o c n s c r e d  3v t h e  Unl t rad  i t i t e S  
A L ~ Y  Cornouter Svsrerns Camiranc? J C :  :?e s a t i c n a l  Bureau o f  
S t a n d a r d s .  Gas k e l c  Decem e r  4 - 7 .  1 3 7 3  2t V I S .  GsitP.eracdrc.  
tlmono t h e  paoccs  a r e s e n t e d  were t h c s e  d e a l l n o  w i t h  t a c L w a r ?  
and s o f t w a r e  e e n i t o r b .  uork lccd  d e f  i n t i a n  and 3cnchmarLicn. 
a r e p o r t  c f  FIFS T i s k  F c r c e  1 3 .  czmputer s c h e d u l i n g  Jnu 
e v a l u a t i o n  i n  t i m e - s h a r i n ?  as  wel l  a s  b L b T  envi ronmcnt .  
hwnan € z c t o r s  i n  o e r f c r v a n c e  - ? J l y s i s ,  dollar e f f e c t i v e e e s s  
i n  e v a l u a t i o n .  s i a u l a t i c n  t e c h n i q u e s  in hatcware  a l l o c a t i o n ,  
a FCDSIfl s t a t u s  c e p c r t  a s  w e l l  a s  c t k e r  r e l a t e d  t c a i c s .  

J o h n s t o n ,  w i l l i a r r  E., Abborc. c r e e l a n d  K .  J C .  
" C r i t e r i a  f o r  F v a l u a t i n n  t h e  C C S t  EEfectiVeneSS o f  i c t l c l l  
C h a r a c t e r  Recooni t ion  E c u s g e n t  i n  Q a s s  TeleCCrnmunlCJtlGnS 
Cent e r s '' 
x u 0  7 4  9 6p 7 0 - 7 6 7  I ' J i / J S L  

T h e  c b i r c t i v e  o f  t h i s  r e s e a r c h  was to c e v e l o o  tr.d 
d e m c n s t r a t e  2 rrethod f o r  c a i c u l a t i r a  :he ccst  a t f e c t l v c n e s s  
o f  O o t i c s l  C h a r a c t e r  P e c o o n i r r c a  F ~ ~ u i o r e n t  IOCPCl i n  
n ~ l i t a r v  :cmmunicaticrs c e n t e r s .  ? I X  4FLC b a s e s  'der12 
s t u d i e d  and a Sr-ak-even c c s r  f o r  CCDC '-8s d e v e l a c e d  :cr 
Fri:r o f  t t e  b a s e s :  P r i ~ h t - P c r t e r S c ' I .  T inkPr .  r lohlns.  rp.1 
H i l l .  Elements o f  c c s c  c f  t h e  c u r r e n t  9vStatT c o n s l d e r e a  
were o e r s c n n e l .  t e l e c y o e  c n u t m c n t .  3 rd  o a p r r .  S o  survey  
bas made o f  OCR devices .  O P  t k e  market t o  s e e  i f  a i o e c i f i c  
Gevlce  would be  c c s t  e f f e c t t v e :  r 3 t k e c .  p r r c e s  a t  w h i c h  
CCR d e v i c e s  o f  v a r i o u s  c a p a S r i i t i e s  noixld become c o s t  
e f f e c t i v e  were d e v e l c c e d .  Sr r .a le  arc  m u l t i t o n t  CCii 
c a p a b i l i t i e s  i n  both  10 and 1 2 - o i t c h  were c o n s l o e r e a .  
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s t cn , ~ c c e  r t 
" A  Oat2 F r ~ c c s s i n a  F e a s i b i l i t y  a t . d y  c f  a CCOper2tiVC 
Computer Fac I I : t -; 
J a n  7 4  7 3 0  P6-233 062 /5  

 he s t m v  +yami*.es: ( I 1  e r t s n t  c f  c c s n o n a l i t y  :f AGP 
r e m ~ m i r w n r t s  :: n i n e  r u n i i i r a l t t i e s  ranoinq  in F c o o l a t i c n  
f r c p  ?.no0  t c  69 ,occ  t c  t e s t  f e r s i b i l l t y  o f  s h a r i o e  e c u i p r e n t ,  
s c f t u o r e ,  acd s e r f € :  ( 2 )  ~ Y t e c t  tC which t h e  indlviOu2I 
~ u r i s 2 1 c t t ? r ? '  r r r r ren t  c o ~ ~ i t r e n e s  C L  = r e s e n t  a r rannements  
31- ccn i -ac i t lc  ' h i t b  i o i n t  e f f c r t :  1 3 )  e x t e n t  t c  uhich 
e ? v s i r s i  Z P Z  I - c ~ t i c n a l  q r c r l c ~ s  kculr? i n n i n i t  , ? f f e c t i v e  
~ - o c v i c e  cc ; : I  i n  3 c c c o e c ~ t : v e  ~ r c a c o e ~ e n t :  ( 4 )  the  si:e 
-nd c c z t c  i i n = ? ~ 1 I ~ t i c n  ?ne .-oer.-t:cnl a f  a svet13 t c  *leer 
- 1 1  r r ~ r % :  Z T C '  l j l  *bat  l e  c c ~  r e s :  3nc vest c c s t - e f f c c t i v e  
r e a n s  f o r  --: ? i r , -  ~vrisCictions. ~ n d ~ v l c u a l l v  n r  
c q I I , ~ r t i v ~ I " .  t c  - c e t  t t e l r  eeec:  

L t e n t z ,  Bennet P. 
^Ccxputer  Network Usage -- C o s t - a e n e f i t  A n a l y s i s '  
I !  June ? i  I90 AD-A01 1 J?S/3ST 

h t t h  t h e  e s t n b l  izhment c f  s e v e r a l  c'omputaticn- 
i c r m u n i c a e i o P  n e r w o r r s  s e v e r a l  w e s t i o n s  a r i s e  a s  t a  t h e  
c c s r - e f f e c t i v e n e s s  c f  a ne tuork  f o r  a p a c r i c u l a r  p o t e n t i a l  
? ~ s c r .  l n a l v s i s  is n e c e s s a r y  t o  determine  r h i c h  soCtware 
s v s t o r s  c a n  be  es t .3b l i shed  ar.d used or. d network r a t h e r  
t t a n  t h e  i n t e r n a l  c c % c u r e r  o f  u s e r ' s  o r o a n r z a t i o n .  The 
t i r ' r c s  of r r a n s i f i c n s  t c  t b e  r.etwork musr also Se fcund.  
4 zerncoclcoy  f o r  c o s t / S e n e f i t  anrlysis is o r e s e n t e d .  For 
rulticlc s y s r e n s .  i n  e x r e m e d  h o r i z o n  ana  r s s t r i c t e c i  
rc Iscurccs .  an i r t e u e r  ornorJeminu method is develooed .  
Apnrcximat icns  f c r  ; l ~ - , n i n s  ~ n a  3 c1iscussicn c f  s t a b i l i t y  
' r e  ; i v e n .  \ r . ~ ? ~ r i c 3 1  e x a - r l e  :L: inc luded .  

Lccal Remote Corcoutino' 
AC-A011  376/1ST 

i - a j a r  nroblem in ccnmunica t ion  networks analysis is 
t a  : '@termins t h e  d e a r e e  c i  c e n t r a l i z a t i o n  of ccmputer power . _. i a  d e s i r a t l a  f r c n  > c t h  a n  o p e r a t i o n a l  and c o s t / b e n e f i t  
m::? c f  view. An examrle  o f  t h i s  oroblem o c c u r s  in a 
: ? a u c a c t u r i n a  com?!ex v h e r e i n  d e c i s l c n s  n u s t  be made cn t h e  
z i s t r i t u t r i c n  of d a t a .  ;recess power. an2 reaundancy. 
Oecsuse c f  t n e  many 0 a r 3 n e t c r s  involv inq  baraware.  system 
so::wre, and ccmmunic3ticns.  a p u r e l y  a n a l y t i c a l  approach  
: s  o f t e n  i n p r a c t i c e l .  The eec.?cd h e r e  is t o  employ an 
; n 3 l v t ? c a l  s i n u l a t i c n  rode1 t c  o b r e r n  m a s u r e s  o f  c o s t .  
t k r c : o h c L t ,  and r c s g n s e  r i p e .  A € t e r  t h e  model ~ t s e l f  IS 
?xam.ned. Eccus is ? laced  o n  s e v e r a l  exper iments  khich 
rt.:eal t c e  s u o e r i c r i t y  .;I s e m i - c s n t r J l t z e d  c o c f i a u r a t i c n s .  
13pI i c a t i c n  t o  I o u i % t i c  3nd m n u f a c t i i r i n g  s y s t e m  a r e  
e x n l o r e d  a l u m  w i t h  tP.e cevelcpment c €  a network l i n k  , 

cor . scruc t  ion ne t h c d .  

.- - 

Lienez .  j e n n e t  2 .  
'Cc;d?!iceS f c c  t h e  ~AcJul5Icion o f  S o f t v a r e  Packaaes" 

J u i  7 4  21; A C - 7 h 2  4 7 7 / 4  

Kany d e c i s i c n s  ded1ir.q r i t n  ccmputer s o f t w a r e  systems 
i n s c l v =  t h e  p o t c n t i a l  a c a u i s i c l c n  J f  oackaaes  f o r  a s p e c i -  
: i c  o r  i : - i t e d  a e c c r 3 i  ~ t ~ r p c s e  ~ 3 t u r o .  G u i d e l i n e s  f o r  
: c n u i s i t i c n  3 c -  x . ? S e r t 2 :  5 c r p  which s t r e s s  the  implementa- 
e i c r  : e 3 s i z i l : t v  :f :L:? n 3 ~ k ~ U e s .  T h i s  r e r l e c t s  the  
? e ? a v i c r  t t l t  c o e c ~ t i c n a l  m n s i d e r a t i c n s  n c t  c n l y  impact 
- - e  ccsc u f  J 3dcL:;le b u t  alsc 3 r e  n e q l e c t s a  ~ f l  f a v c r  
C I  t r + d i t i - r 3 1  :os:,>rnsfir 3 n a l v s i s .  The use  of t t e  
: ' : . ~ e l i * . e s  i n  t q e  ~ C E ? S  . ~ f  o n e r a t i c n s  manaaement. ccmputer 
i y ~ c e - s  - a r a a e a a n t .  3nr' 3ccount ins  a r e  I t s c u s s e d .  

Lci3r.. i fo5er t .  O ' ! i e i l ,  Haroll; F .  J r . .  hilson A , .  Harmon. 
E .  CI:;nn 
"Tectn :ca l  L i t e r a t u r e  Review Concerninq Xanagement 
I n f o r m a t i o n  Systems" 
nav 7 4  4 4 e  AD-761 7 4 9 / 7  

"he o r i r a c y  o b ~ e c t i v e  o f  t h e  l i t e r a t u r e  review vas  t o  
o c t z i n  s c u r c c s  c f  i n f o r m a t i o n  r e l e v a n t  L C  t h e  f e a s i b i l i t y  
dnd i t i l i t v  o f  3n on-line d a t a  sanagement system in suopor t  
o f  t h e  -anaoement a n d  p l e n n i n a  e f f o r t  i n  t h e  r e s e a r c h  bnd 
develcnment e n v i r o n a e n t  o f  t h e  A i r  Face Human Resources 
Ls 'c ra tc rv .  The f c r - a l  docdmenra t ion  of  t h e  t e c h n i c a l  
l i t e r 3 t u c e  revl?wed re;u!ted i n  a n  a n n o t a t e d  b i b l i o q r 3 p h y  
9i 1 1 2  r s f e r e n c e s .  The :r.tended :udience f o r  :he b i b i i -  
c z r 3 c h y  i d s  n i d d l e -  a n c  i o c e r - l e v e l  nanauement personnel .  
CcCuments - e r e  s e l e c t e d  C - 2 t  .auld f a m i l i a r i z e  s ~ c h  
i c r s c n n e l  with t h e  ?c?te.r:  a n d  i n t e r r e l a t i o n s h i p s  o f  t h e  
~ 2 r . y  ~ s c e c t s  c f  ra*.aaeeenr i c f c r m a t i c n  5ystems in IS1:  
*.*it  ; s .  d i r k  hcw a n a l y s i s .  ? e s i u n .  oper.atron, e v a l u a t i o n .  
3r.e , ; F o ~  c c n s i d e r a t : c c s  a i f e c t  Tanaqement i n f c r m a t i o n  
s y s t e r r s .  
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"acre .  5 .  Pcuer 
.nanaaement S t r a t e c i e s  f o r  ADP Netwcrkinq" 
157 I 17Lo AC-785  576/4SL 

The pucoose o f  t h i s  r e p o r t  is t c  i d e r t i f y  t h e  fundamental  
1Cn9 canoe i s s u e s  a r f e c t i n n  t h e  envi tccment  i n  w h i c h  f u t u r e  
Arsv ALP s u o c n r t  rust b e  proviaed  and t o  ciscuss t h e  e n e r o i n q  
t b e c r i e s  c f  ACP r e t w c r k  nanaqecent .  T h i s  is one o f  s e v e r a l  
r e p o r t s  I C  be  prccuced  cy rhe f l u l t i c c r c a n c  L;echorrs e r c j e c t .  
Xhereas o t h e r  re ;a r t s  c f  t h i s  P c o i e c t  will sake s p e c i t i c  
reccmmendaticns ceuard inq  Army i n s t a l l a t i o n s ,  t h i s  cepcc t  
e s c a o l i s b e s  a f r a T e  c f  r e f e r e n c e  broad encuah cc  t r a n s c e n c  
- 3 1 1  t t e  a l t e r n a t i v e s  t c  be c c e s r d e r e d .  Fcc t h e  purposes  c l  
t h i s  r e m e t .  r h e  t e r c s  ' c c n p u t e r  n e t u o r k i r m , '  ' 4 C P  networKirc.  
and 'ACP c c n s o l i t a t i c n '  a r e  c o n s i d e r s o  t o  :e syncnymous. :r. 
t ? e  f u l l p s t  s e r s e  c f  nstwork ina ,  eacn o r a a n i z a t i m a l  e1eser. t  
ip. t h e  ne:wcrb c i n  D C  J ? C O Z . U C O C ,  o r  3 consuaec o f  A C P  
s e r v i c e s ,  c r  c o t * .  

Z a t i o n a l  A s s c c i a t i c n  f o r  S t a t e  I n f c r s a t i c n  Systems, 
L e x i n ~ t o n ,  Xy. 
"1973 ?:ASIS h n u 3 1  Recoct: I n f o r r a t i c n  Systcms 
Technclcav  i n  S t a t e  Governmect 
:ua 7 4  1 9 i p  PB-241  461/35T 

The 1573 r e z c r t  c c n r a i n s  t h e  r e s u l t s  of t h e  f o u r t h  
z r n u a l  s c r v e y  ty t h e  ! . s t iona l  A s s c c i a t i o n  l a c  S t a t e  I n t c r -  
- a t i o n  S y s t e m  (NASI51 i o v e r l n o  t h e  j c l  s t a t e s .  ' the  
o t ? e c t i v e s  c f  t t e  a n c u a i  r e p o r t s  a r e :  Pc p r e s e n t  a n  arnual 
' r n a c s h o t '  o f  t h e  s t a t e  c f  t h e  a c t  in  in formet ion  S Y s t e F T  
and o t h e r  c c n o u t e r i z a t i o n  i n  t h e  s t a t e s :  t c  provide  o a t s  
f o r  s n a l y s i s  cf  t r e n d s  in s t a t e  in format ion  svstems; and 
t o  :ssist i n  i n c r e a s i n a  t h e  exchanae o f  i c t c r m a t i o n  m c c a  
t h e  s t a t e s  on la1 i n f o r m a t i o n  systems l e o r s l d t i p n ,  
o c l i c i e s .  I;anaoement n r a c t i c e =  and o r c o l c r ; ~ ,  ~ r . 2  Eund1r.a: 
and ( b l  a c t u a l  svsccms d e s i a n  and c o m u c c r  pcoarans  fcr 
u s e  ' 3 0  is' o r  a s  n e c e s s a r i l y  r e v i s e < .  ?be c l z s s e s  cf 
d a t a  c c v e r e d  i e c l c d e  CcOrdindtlof! 2nd c c n t r c l .  c o e p u t e r  
i n v e n t o w ,  o e r s c n n e l ,  t t a i n i m ,  d i f f i c u l t i e s  e x p e r i e n c e d  
i z  ECP ~ a n a a e m e n t .  f c r n a l i z e d  p l a n s  m d  Cccunentac icn ,  
I n t e r o c v e r r m e n t ~ l  i n f o r n a t i c n  systems r e l i c i o n s h i o s ,  
c p o l i c a t i c n s .  f u n d i r c ,  d c t a  s e c u r i t y  ~ n c l  c r i v a c y .  and 
t r a n s f o r  o r o i e c t s .  

' iewell .  A . .  a c - - e r t s c n .  P,. 

Jan 7 5  f 4 c  K - t J c b  S j o / l S ?  

tcaeci-er ?;any a i n i c c m p u t a r s  c r e a t i n q  :$?at can be c a l l e c  
~ u l t i - n i n i - p r c c p s z c r s .  The f i r s t  suck %stems a r e  l u r t  
reachinq  t h e  7 o i r . t  where ? r o o l e a =  o f  prcgramminq and  '108 
dominate p r c b l e r z  o t  2 e s i q n  ana consccuct ;cn .  T h i s  p a r e r  
a t t e m p t s  t o  s h a r e  x r e  cf  rhc e a r l y  p e r c e z t i c n s  ancut  -nac 
t h e s e  o r o b l e n s  I f  prcqrammrno and use  a r e .  

.C acxe I s s u e s  i o  2rcordmrinq ~ ~ ~ I C i - ~ i n i - P r ~ ~ e s s c r E l  

Large c c s c u t c r  sys tems c a n  be constructed by 1nir.ir.n 

N u t t ,  Gary J. 
'Ccmputer Svstem Monit0rip.a Technioues'  
Peb 73 490  ee-233 37:/2 

The p a o e r  d i s c u s s e s  b c t h  hardware a n d  s c € t w a r e  n o n i t s r i n a  
t e c h n i c u e s  r h a t  heve been employed t o  a s s e s s  t h e  pecfocTarce  
C f  computer s y s t s 1 s .  The r e l a t i v e  a s s e t s  and I i a o i l i t i e a  
o f  each roproach  a r e  d e s c c i k e d .  J S  well 3s :he difficulties 
e n c o u n t e r s d  I n  t z e  aeas1:rement o f  J computer s-jstem ay 1r,7 
means. The e n v i r c n s e n t  of a neasucement o r c ~ ~ c t  i s  al:c 
Cons ide r e c  . 

O ' N e i l l .  Huah V. 
" 4  Technolooy 4 s s e s m e n t  Hethodolcuy" 
Volume 111: Cosputers-tom~~upjcpfi_c_n~_u_e*.crks 
2un 7 1  262p  PB-202 7 7 8 - 3  

Tbe o a p e r  d e s c r i b e s  a p i l o t  ccmouter technolcgy  
?ssess rnent  s t u d y .  The s t u d y  5cs  a s  i t s  a c a l  t h e  develcp- 
pent and i l  l u s t r a t i o n  c f  t e c h n o l c g i c a l  assessment 
ne thodaloqy and i n  a d d i t i o n .  a s  a s e c c n i a r y  a h i e c t l v e ,  
tna  i n v e s t i g a t i o n  of c e r t a i n  s a l i e n t  SeGrenCS of t h e  
Genera l  c c b p u t e r  s i t u a t i o n .  The r e p o r t  inc ludes :  a 
summary: t a s k  d e f i n i t i c n :  tecnno1:av d e s c r i p t i o n s :  s t a t e  
$of s o c i e t y /  u n i v e r s e  assurnpt icns .  a t t r i t u t e s ,  mc ccn- 
d i t i o c s :  r e l e v a n t  impact a r e a s :  i n i t 1 3 1  izpac t  analysis: 
3 c t i o n  O o t i c n s  and recomrenoat icn  f o r  ~ L C J C  r e s e a r c h  
rnd d e v e l c p n e n t  proqrdm: f c r e c a s t s /  p r c ? c c r i o n s ,  
I n c e r t a i n t y  a n d  J n a l y s i s  o f  f u t u r e  ieprc:s: and , 

z o n c l u s i a n s  and recomrendat ionn .  

Reynolds.  

Jun  67 
'The C r t t  

w. E .  
i c c l  Re91 on i n  

35P 
l(el.?t i v e  Ccst-ef Lect iveness"  

Au-62-  6 5 7  

C c s t - e f f e c t i v e n e s s  3 n c l y s i s  a n c  I C E  z x n t e r ~ a r r ,  c c s t -  
o e i e f i t  a n i l y s i s ,  a r e  u i d c l y  rEcconized  3 s  aecng t h e  b e s t  
l r a l y t i c  a c n r c a c h o s  t o  many t y p e s  cf d e c i i i o o s a k i n q  proe lecs .  
C n e  c f  t h e  z c s r  d i f f i c u l :  p r c b l e n s  f scod  TY t n e  a n a l y s t  
u c c k i n o  in t h e  i r e 3  Q f  d e f e n s e  croblems k s  tecr. satisfying 
c n e  c f  t h e  CCG r squi rementE icc  L n  e v a l u i r i o n  cf s o x p e t l n c  
;vscems-nmelv .  t h a t  t h e  c a s t - e l f c c t i v e n e s s  c f  rhe prapcsed 
i t l m  is f a v c r a c l e  i n  r e l a t i c n s h i o  t o  t?a: O E  i cmoet inq  
itcns. T t i s  cronlcm. which k i l l  Se ca:errod t i  3s  t h e  
r r l ~ t i v e  c c s t - c f f e c t i v e n e s l  crgb!ae .  is - s u a l l y  awcrcacned 
5.1 s h c u i n o  t -ac  a l t e r n a t i v e  4 is p r e f e r r e d  t a  a l t e r n a t i v e  
? under a 317en s e t  oE c0noitic:s.  A s e c s i t i v i t y  a n a l y s i s  
is CPen run f-, t h e  v a C l a b l c 5  t o  d e r e r a i ? c  wbe:?.er m a l l  
SCanaes i n  t ? e  v a l u e s  J s s i c n c 5  rhe v a r i a c l e s  r i l l  =hacue 
r e l a t i v e  rankir.o.  T b i s  dccuccnt  d e s c r i c e s  an. 3 1 t a r n 3 t i v e  
aspccach  t c  t b e  r e l a t i v e  c o s t - e f E e c t i v e r c s s  c r o b l s m .  
1Tste.d o f  i e e k i n a  t b c  f a v c r e l  svstem c r i e r  a a i v e n  set  c f  
: o n d i t i n n s .  t b i s  apprcach  seeKs t c  i d e n t i f y  t h e  x n d i t i c n s  
u r i e r  which a l r e r n a t i v e  A is c r e f e r r e c  t c  s l t e r n a t i v e  E. 
T h n s e  c a n d i t i c n s  n r e  d e f i n e d  i n  c e r m  c t  3 ' ooundary '  a f  
x e f e r r e d n a a s :  ? t a  c c u n d a r v ,  s h i c h  : s  : : i t i r a l  i n  t h e  
:r.oice i n  t t s  i h c t c e  between  rnrt d l t c r r i r i v e  sys tems.  
c f i n s i s t s  c f  cystem C h z r d C t e ~ i S t i C C  - h 3 t  i r d i c J t e  s y e t r r  
- e r i t .  ':he v a l r ; e s  3 f  t h e s e  s 'dstcn ; h ~ c 3 i t ~ r t s t i c ~  
: e n e r a l l y  o;;.e s c m  u n c e r t a i n t y  ?sscc ia :eb  i i c n  t h e e .  21-6 
i h e n  t h i s  :E ? k e  case ,  t h e  c r i t : c i l  c c ~ ~ ~ r y  t e c c m s  3 
':ritical r e c i c n . '  

Pumbauoh. S t 3 n l e y  A . ,  Vanlocy. Ccro tn)  2 .  
" A  P r o c e d u e  f o r  I d e n t i f y i n s  U s e r ' s  PeJuirements 
t o r  a f lanaaenent  I n f o r m a t i c n  jys tem" 
Apc 7 4  2513 x- : a9  6 8 5  

I n  r e s m n s e  t o  t h e  s p e c i f i c s t i c n s  I: 3 , Jn i tcd  S t a t e s  
O f f i c e  of Educat ion  . ? r a n t  'Csencn Core :f S a t a  f o r  t h e  
j e v e n t l e s '  i;CC-701. t h e  f l i C p . l q a n  D e p a r t r e n t  o f  ELucaticn 
a e v e l o o e d  a vrocedure  f o r  i d e n t i f y i n q  J s e r ' s  requi rements  
r e l a t i v e  t c  a j t a t e  Ediicatian I n f o r m a t i o n  S y s c e a .  The 
s r o ~ e c t  s c u c h t  t o  i d e n t i f y  u s e r s .  t o  1c;a:e and g r i o r i t i z e  
t h e i r  mananernent concerns. t o  i d e n t i f y  related l i n k a q e  
c v e s r i o n s .  e n d  t o  r e l a t e  t h e s e  t c  rhe f!cv ci i o f o r m a t i c n .  
3 e  t o c l s  deve loped  by t h e  s t , Jdy  inc luded  a n  i n t e r v i e w  
i u i d e  and a consenEuS s u r v e y  employina 3 n a d i f i e d  Delphi  
Yecnnioue. 3 e s u l t s  i n d i c a t e d  t h a t  t h e s e  p r ~ c s d u r e s  
resoanded  to i s e c s '  n e e d s ,  f o r  they  a c z e c i r e d  t h e  malor 
Y u e s t l c n s  f a c e d  by il:ers. i d e n t i f i e d  t h e  mJaCa needcd t o  
en:ier t h e s e  ~ u e s t i c n s ,  and l s c a t e d  I!.? l 3 t a  i h l c h  .as 
~ v a i l a b l e .  I t  v a s  concluded  t t a t  t h e s e  v r ~ c c c u r c s  could  
=e  a d c c t e d  : o  tither c c n t e x t s  s i n c e  t h e y  : epresenred  3 
. v i a b l e  m a n s  f o r  idenc iLyicq  r s e r  needs w i t 3  r e s p e c t  t o  
7 3  n aq e r e n  t i n f c  c ma t i o n  s y s e e ss . 
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averson ,  William R.  
'Al loca t ion  nodel a p p l i c a t i o n s  f o r  nancqement P l a n n i n a  
and C o n t r c l  - S e l e c t e d  A b s t r a c t s "  
Dec. 7 2  6 4~ ETiS-EK-147 

The b i b l i o a r a p n y  c o n t a i n s  6 3  s e l e c t e d  a b s t r a c t s  c f  
r e s e a r c h  r e p o r t s  r e t r i e v e d  u t i l i z i n q  t h e  N ? l S  o n - l i n e  
S i b l i o a r a p h i c  s e a r c h  system -- NTISearch. The d n s t r a c t s  
i n c l u d e  s t u d i e s  on r e s o u r c e s .  c o s t  e f f e c t i v e n e s s .  t r z n s -  
o o r t a t i o n ,  network f lows  ana v a r i c u s  t e c h n i q u e s  f o r  
o u t  im i za t i c n .  

Pverscn .  Ni l l iam R .  
"Aool i c a t l c n s  c f  I'arsaernent P1annir.s h o d e l s  - S e l e c t e c  
A b s t  t a c t  s " 
Cec. 7 2  12cp VT f S -P K- 1 4  5 

The b i b l I O ~ r a D h V  c o n t a i n s  119 s e l e c t e d  abStCICte  o f  
r e s e a r c h  r e w a r t s  r e t r i e v e d  usrnq t h e  &?IS on-line o ~ c l i c -  
o r s p h i c  s e a r c h  system -- NTfSearCh. The a b s t r a c t s  lnc l t rcc  
s t u d i e s  o n  Prooram c v a l u a t i o n  Revicu T e c h n i r c e  fPEHTl . 
C r i t i c a l  Pa th  Kethod (CPE). Monte C a r l o  Technicue .  
S e n s i t i v i t y  Analycrs and G a n t t  C h a r t s .  

S e a l s .  Euaene 
'Computer Performance A n a l v s i s  -- I n l u s t r y  ?leeds" 
O c t  i 3  1 2 0  XC-786 65a/5ST 

The r e w r t  d i s c u s s e s  t h e  needs cC i n d u s t r y  for  wavs 
and means t o  e v a l u a t e  computer s y s t e s s  e f f i c i e n c y .  

S e a l s ,  Euqene 
'EXCeptiOn Repor t ina :  An Aid t o  t h e  Ccnputer  
Performance Ana I v s t  " 
nar 14 1 l p  AD-706 855/9ST 

A s  computer performance a n a l v s i s  s a i n s  more and more 
pcooonents  and o r a c t i t i o n e r s .  more and more c o n f u s i c r .  3 . x  
i n e f f i c i e n c y  is i n t r c d u c e d  i n t o  t h e  analysiz p r o c e s s .  <r< 
a r e a  i n  w h i c h  t h i s  is e s p e c i a l l y  t r u e  is t h e  s e l e c t i o n  c f  
a p p l i c a t i o n  proarams f c r  a n a l v s i s  and m c d i f i c a t i c n .  Tk;s 
paper  summarizes t h e  existence of  t b e  p r o t l a n  and t h e  J ~ L ~ C  
f o r c e  approach commonly t a k e n  I n  s e a r c h  o f  a s o l u t i c n .  I r  
a d d i t i o n .  a new approach is s u o o e s t e d  w n i c n  q r e a t l y  
s i m p l i f i e s  t h e  a n a l y s t ' s  approach and : h e r e f o r e  h i s  
r e s o l u t i o n  of performance problems. 4n example o t  t h e  
e x c e p t i o n - c e p o r t i n q  concept  is p r e s e n t e d .  u s i n a  ac tLa:  
d a t a  Erom p r o d u c t i o n  f a c i l i t i e s .  

Tanace ,  n. A . ,  ~ i t n c r e ,  n.c. 
" E s t i m 2 t i o n  of Conputer R e a u i r e n e n t s  and Scf tware  Gevelcp- 
nene C o s t s "  
>!a( 7 4  510 ~ - 7 u i  i & / n  

The r e p c r t  seens t o  de te rmine  a means of  c u a n t i f y r n a  
c o b p u t e r  s o f t w a r e  d e v e l o m e n t  c c s t s  Ercm o v e r a l l  system 
r e m i r e m e n t s .  v rncedure  is develceed  for  t r a n s l a t r c a  
system Eerfcrmancs r e a u i r e m e n t s  i n t o  n a t a  pr0cessir .o 
m e e d  and r e r o r y  r-ouirec t o  irrolenent t h e  v a r i c u s  c c s n u t e r  
f i m c t i o c s .  S e v e r a l  computer a r c h i t e c t u r e s  a r e  o r c p c s e c  
as a w ' n s  t': n rovide  : u f f i c i e n t  c rmcuter  m e e d  and memry 
t c  ocrforn t he  d e r i v e ?  remiiremdntS. A c:st c s t i r a t i n c  I 

r P l a t i c n s + l o  f C E P l  I E  nre+enteC icc  r c m w t e r  s c f t r a r e  
d e v e l o o i r n t  w n l c h  mnCcl ' :  t k e  fcllcvinq e l f 5 r t s :  F rao r? r  size: 
:.ornolit+ r I , J - T : J C ~ :  c o r - l  c x i  t v :  a n d ,  h z r c d a c ?  ccnst:; i n t  s. 

' l? rdw. : rc /wf tw?rr  .-<.it t r i l c o f f  I P  c e r t o r r c c  t c  . 'cc.cnz-r?to 
t i n  m a l n l .  i i s i n o  t r e  4 ~ / i ' Y R - 7  c o m u t ? r  a s  2: :  c x a n n i r .  

, 
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Weiss, David u .  
"The ~ ' C D C  Feport:  A Case Study of ravv  S o f t r a r e  
Develoouent P r a c t r c e s "  
21  :lay 7 5  3 3P AD-AGIO Sla/3ST 

p r a c t i c e s  which i s  based on a s e c r e s  o f  i n t e r v i e w s  w i t h  
t h o s e  r e s p o n s i b l e  f o r  t h e  deve lopnent  of Navy sys tems.  The 
s t , d y  ; h r c n i c l e s  t h e  d e v e l o p r e n t  of a L i c t i o n a l  system wi th  
r a q u i r e ~ e n t s  t v p i c a l  of Navy t a c t i c a l  sys tems c u r r e n t l y  
o p e r a t i o n a l  o r  under development.  A h i s t o r y  of t t e  d e c i s i o n s  
Tade durins t h e  development o f  t h e  system I D  f i r s t  g i v e n . /  
F o l l c v i n ~  c t e  h i s t c r y  i s  a n  a n a l y s i s  of t h e  impact of  each  
d e c i s i c n  on t h e  x f t w a c e  developed  f o r  t h e  system and on t h e  
l i f e - c y c l e  o f  tnd  s o f t w a r e .  P i n a l l y .  a s e t  ~f reccmren- 
d a t i c n s  f o t  evoidinq t h e  i i t f J l l s  d e s c r i b e d  in  t h e  r e p o r t  I S  
arven .  T h e  recnmmeqdaticns a r e  des iqned  t o  a s s i s t  izvy 
-zooram nanasers  r s s p n n s i b l e  tor  s o f t w a r e  d e v e l o p r e n t .  

The McOO r e o o r t  i s  a s t u d y  o f  Kavy software-development 

Wcrth:m. A l b e r t  ::.. Gibson Acbert ti. 
'System i o s t  Analysis" 
1 5  . :>I  6 6  I 7~ \ D - 6 i 4  4 2 9  

Decis ion  makers i n  t o d a v ' s  h i g h l y  t e c h n i c a l  space-age 
i n d u s t r i e s  have fanv r e s o e n s i b i l i t i e s  Cur ina  t h e  d e s i a n ,  
2 c v e l o o a e n t .  end imofementation o f  new conglex  5vst0?5. 
C n e  ? f  xhich  I S  t h o  e f f i c i c n t  o l l o c a t r a n  o f  funds  d c r i n g  
t h e  e J r I v  stases o E  Eystem n l a n n r n s .  Can theEe f i n a n c i a l  
d e c i s i c n s  Se brsed  on two f u n d m e n t a l  c o s t s .  ?he o ~ r p o s e  
c f  t t ?  :acer 1 5  t o  Give : h e  c iec is ian  maker 2 b a s i c  i c s t  
mcdel s k i c h  can be used 2 :  d s t ~ r t i ~ q  S o i n t  in s y s t e a  
;cst e v ~ t u a t i o n .  T h i s  eodel  1 5  ccmocae.: c f  two c o s t s .  
Cne < - r  d e s i a n  and development c a l l e d  " i n i t i a l  C r - t "  ~ n d  
I c e  z r b e r  f o r  system sLpport  2nd ra incenance  c a l l L '  
" i u c y r t  CCSt'. 

Younu. Ralnh F .~ 
"Cccou c r 
l u o  i ?  

sv stems 

....- -L  . ~ v o l ~ ; c e  i r o v i d e s  s t a n d a r d s  f o r  t h e  c v a l u a t i c o .  
d e s  :.-i. d-ve1correr.t. and i rp lementacrcn  of comouter-3dSed 
inf3:-??icn s v s t e n s .  I t  inc:k.ces 3n pvecvisw o f  ::.e S V ~ ~ C Z B  
dsvc loFuent  l i f e  c y c l e ,  and w i d c l i z e s  for  t h e  feasibility 
s t c d v ,  t h e  Rcnerz l  d e s i q n  docunent ,  t h e  d e t a i l  d e s i g n  
docunent .  proaram s t a n d a c n s .  c a t a l o q u e d  procedure  s t a n d a r d s ,  
t ? e  :?o lec ten t3 t icn  p l ~ n .  3nd the  a o s t - l s o l c m e n t a t i o n  
a v a l u s t i c n .  T h 9  s tandard ;  have oeea s u c c e s s f u l l y  u t i l i z e d  
3nd l a v e  been i n s t r u m e n t z l  i n  a c 5 : d v i r I  e t f e c t i v c  
impleuenta t ion  of planned sys tems development p r o ~ e c t s .  

Youno, Ralph R .  
" f a i r f a x  County Goverment  Computer Systems P l a n ,  1974-1379. 
Feb 7 5  

The r e p o r t  p r o v i d e s  a comprehensivevlonq range p l a n  f o r  

5 1  sp P B - Z ~ I  i a 6 / 3 s ~  

u t i l i z a t i o n  of in format ion  technology by a l a r g e  l o c a l  
qoverrment.  F a i r f a x  County, V i r a i n i a ,  a suburb  o f  Washing- 
t o n ,  O.C., p r o v i d e s  t h e  E u l l  range oL Local ?overnmental  
s e r v i c e s  t o  a p o p u l a t i o n  of more than  one-half million people  
i n  a 406 sauare-mi le  a r e a .  The docurer.1 i n c l u d e s  an 
s x p l a n a t i o n  and Elcv c h a r t  o f  t n e  P lannina  P r o c e s s  deve loped  
JV f a i r f a x  Count! t o  t r a n s f o r m  t h e  ~ d e a s  o f  vanaqers  and 
s t a f f  i n t o  s p e c i f i c  p l a n s  f a r  ccmputsr systeffis.  A s p e c t s  o €  
conouter  s y s t e c s  development approaches  .hich have been 
i o c c e s s f u l  l y  ~ i t i l i z e d  a r e  d i s c u s s e a .  A o r i e L  overview of 
t h e  County ' s  Coxcuter Systems Developmen? Dotumencaticn 
S tandards  i s  ~ n c l u d e d .  The tocument ?r:vidr?s s n o r t - r a n a e  
and Ionser-ranqe ? l a n s  f o r  d e v e l o p r e n t  :f c o i p u t e r  systems: 
3 d i s c u s s i o n  c f  s e c u r i t y ,  s r i v a c v ,  d n d  c c n f i d e n t r a l r t y  
i ~ s u e s :  v ~ r k l c a d  c r e ~ e c t i o n s  and eauipaent  r e q u i r e m e n t s  
based u w n  i o f c r n a t i c n  sys tems needs: dnri EundinQ c e a u i r e -  
r e n t s .  I t  i o c l c d e s  r e c u i r e m e n t s  fo r  ' t e  a e n e r a l  County 
Goverrmenc. :ke School A d n i n i s t r a t i o n .  :nZ t h e  Water 
4 u t h o r i t y .  ukrc5  j o i n t l y  mansqe a Ccopera t rve  Ccllputer 
Center .  The ccmputer sys tems p l a n  c c u l d  be app l i ed  t o  Other 
l o c a l i t i e s  in o e n a r a l .  

Youno, Raloh 6. 
"Pl3flninU f o r  t i e  E E f e c t i v e  Use of Cci,puter-Sased 
Informat ian  S y s t e m  in  Local Govecnnents" 

P S - 2 4 2  593/9ST Y 3 C  7 4  1CP 

The e x i s t e n c e  O t  a plannino process  f o r  Lse of i n f o r -  
- 3 t i o n  t e c h c c l c n v  i n  3 l d r q e  c r o a n l z i t i c n  i s  d i s c u s s e d  a s  
3 key f a c t o r  i n  making e f f e c t i v e  usc' c :  3 : ?aputer .  :he 
p l3nning  p r o c e s s  fo r  F a i r f a x  County. I ' i ~ i l i n 1 3 .  consists of 
ccnceptua l  approach a t i l i z e d  t o  t a k e  -aximum ~ d v a n t a u e  o f  
in format ion  systems and c o m p u t e r - r e i a t z c  r e s o u r c e s .  
4 l t e r n a t i v e  s t r a t e a i r s  t o  meet c u r r e n t  ; h a l l e n y e s  3 r e  
reviewed. 4 se thodolcqy  I S  provided  t o  c a n v s r t  t 3 e  ideas  
3nd plans oC z a n a q e r s  Lnto sys tems development a r J  n~rc! rare  
31ap.s. P r e p a r a t i o n  c f  s h o r t  and  long-ranqe p l ~ n s  I D  
s u a a e s t e d  3 s  d means t o  e v a l u a t r e  and p r : o r i r : r e  a I t e r ? a t i v e  
in t o  cma c i o n  3 ys rems <eve  1 opment c p p  r t u n  i t  I c 5 .  

Zusman. M o r r i s  
"The Q u a n t i t y  Versus t h e  Q u a l i t y  o t  t n c  d ~ t 3  used 
i n  t h e  O e c i v a t i c n  o f  a Cost Es t imat iny  S r l J t i c n P h I P "  
Sep 6 9  3 5P \0-* .4r 1 1 1  

T r a d e - o f f s  o n  haw a c o s t  a n a l y s t  r l i i h t  w'it 1IIoi . l tc  
h i s  time betveen  c o l l e c t ~ n o  d a t a  o n  a d d i t i o n d l  F r  W t . l m 5  
and analyzrna i n  f u r t h e r  d e t a i l  t h e  *data 3Lrra<ly I n  n t 6  
p o s s e s s i o n  a r e  p r e s e n t e d .  The measure of t h e  c o s t  
a n a l y s t ' s  p r o d u c t i v t t v  is t h e  r e d u c t t o n  t n  t n e  contidence 
Ddnduidth about  t h e  c o s t  e s t l m a t c .  
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FEDERAL ADP-RELATED GUIDANCE AND POLICY DOCUMENTS 

Public Law: 

Brooks Bill, 89th  Congress H . R .  4845, 
October 30, 1965. 

89-306 

91-510 Legislative Reorqanization Act of 1970, 
October 26, 1970. 

93-344 Congressional Budget and Impoundment Control 
Act of 1974, July 12, 1974. 

Executive Office of t h e  President: 

Executive Order: 

11556 Assigninq Telecommunications Functions to OTP. 

11717 

I 

Transferring Certain Functions from the Office 
of Management and Budget to the General Services 
Administration and the Department of Commerce. 

Office of Management and Budget Circular: 

A - 1 1  

A-27 

A-44 

A-49 

A-54 

A-6 1 

Preparation and Submission of Annual Budqet 
Estimates. June 12. 1972. 

Policies and Responsibilities on the Sharix o f  - -  
Electronic Computer Time and Services in the 
Executive Branch, June 15, 1564. 

- 

Manaqement Review and Improvement Program, 
May 2 4 ,  1972. 

Use of Management and Operating Contracts, 
February 25, 1969. 

Policies on Selection and Acauisition of ADP 
Equipment, October 14, 1961. 

- 

Guidelines for Appraisinq Agency Practices in the 
Management of Automatic Data Processing (ADP) 
Equipment in Federal Agencies, August 3 ,  1967 
(Superceded by FMC 7 4 - 5 ) .  

- - 
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A-71 

A-76 

8 - 8 3  

A-86 

A-94 

A-97 

Off ice 

OTPC-9 

OTPC-11 

OTPC-12 

OTPC-13 

of 

Responsibilities for - the Administration and 
Manaqement of Automatic -- Data Processing Activi- 
ties, March 6, 1965. A -- 

Policies for Acquiring Commercial or Industrial 
Products and Services f o r  Government Use, - 
August 3 0 ,  1967. 

------- 

ADP Manaqement Information System (ADP/MIS) , 
Clctolaer 5 ,  1971 (Superceded by GSA FMC 7 4 - 2 ) .  

Standardization of Data Elements - and Codes 
in Data Svstems. Seutember 30, 1967. 

Discount Rates to be Used in Evaluating-Time- 
distributed C o s t s  and Benefits, March 27, 1974. 

Rules and Requlations Permitting Federal Agencies 
to Provide Specialized or  Technical Services to 
State and Local Units of Government under Title 
111 or the Intergovernmental Cooperation Act of 
1968, August 29, 1969. - 

Telecommunications Policy Circular: 

Guidelines for Leasinu of Telecommunications 
Services for the U.S. Government and Ni?gotiation 
of Inter-Governmental Agreements for/or Involving 
Telecommunications Facilities and/or Services, 
February 1, 1972. 

Freauency Spectrum Policy Concerning - the Develop- 
ment and/or Procurement of  Communications- 
Electronics Systems, - November 2 4 ,  1972. 

Government Communications Planninq - -  Program, 
October 12, 1973. 

Federal Use of  Commercial Telecommunication 
Service. June 21, 1974. 

DeDartment of Defense: 

Directive: 

4000.15 Basic Policies and Principles f o r  Interservice 
and Interdepartmental Logistic Support, 
August 5, 1967. 

4000.25 Administration of Military Standard Logistics - 
Data Systems, March 23, 1571. 
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05.55 

4105.65 

4120.3 

4160.19 

4630.1 

5000.19 

5100.40 

7000 .I 

Selection and Acquisition of Automatic Data 
Processing Resources, Ray 19, 1972.  

--- --------I - -------- 

Acquisition of ADP Computer Programs and Related 
Services. June 29. 1970. 

------- - -.- ---- 

Defense Standardization -- Plan, 
I- 

DOD ADP Equipment Reutilization Program, April 5 ,  

Manual. Auaust 1969. 
and D 4160.19M, Defense ADPE - Reutilization 

Programming of Major Telecommunications 
Reauirements. AQril 24, 1968. 

Policies for the Management and Control 
of DoD Information Requirements, June 2, 1971. 

Responsibilities for the Administration of the 
ADP Program, August 19, 1975.  

Resource Management Systems of the Department --- of 
Defense, August 22, 1966. 

Instruction(DOD1): 

4140.38 

5000.22 

5010.27 

5010.32 

5030.40 

7040.5 

7041.3 

7110.1 

ADP Mana ement Information System (ADP/MIS), 
X ~ Z F ~ T ~ T ~  3 .  

Guide to Estimatinq the Cost of Information 
Reauirernents. Octzber 17. r974. 

- -_ - --_ __----------- 

Management of Automated Data System Development, ---- 
November 9, 1971. ---_I- ---- 

DeDartment of Defense Manaaernent Review 
L - -  - and Management Program, June 1, 1973. 

Government-wide ADP Shar ing  --- Program, - 
M a r c h - Z m g / l .  

Definitions of Expenses and Industrial - ---- Costs, 
September 1, 1966. 

Economic Analysis and Program Evaluation -- for 
Resource ManagemenF, June 29, 1970. 

Guidance for Preparation of y--.- B u d g e t  - Estimates, -- 
Operating Budgets, Financial Plans and 
Apportionment Requests, and R e l a t e d  =mort 
Material, August 23, 1968. 

--I---- ------__I ----- --c-- 

- 66 - 



A i r  Force: 

A i r  Force Manual (AFM): 

171-10 Data P r o c e s s i n g  and  R e p o r t i n L G e n e r a l  I n s t r u c -  
t i o n s  (Vo l s .  1, 4 ,  & S), S e p t e m b e r  1 5 ,  1 9 6 7 .  

ADP€ P e r f o r m a n c e  Management S y s t e m ,  
December 1, 1972 .  

- 171-400 

178-1  Economic A n a l y s i s  and P r o g r a m  E v a l u a t i o n  f o r  
Resource Management,  December 2 8 ,  1 9 7 3 .  

178-6 Resource M a n a g e r ' s  Handbook,  A p r i l  2 0 ,  1 9 7 3 .  

178-7 Management a n a  C o n t r o l  of In fo rma t ion  R e u u i r e -  
m e n t s ,  J a n u a r y  7 ,  1 9 7 2 .  

178-430 Cost C e n t e r  P e r f o r m a n c e  Measuremen t  S y s t e m  
(B3500), J u l y  1, 1 9 7 3 .  

300-1 

300-6 

300-12 

A i r  F o r c e  Data A u t o m a t i o n  P l a n n i n g  C o n c e p t s  
1969-1978, 

ADP Resource Management,  J u n e  I, 1 9 7 4 ,  

P r o c e d u r e s  f o r  Managing ADP S y s t e m s ,  - 
December 1 0 ,  1 9 7 1 .  

Air  F o r c e  R e g u l a t i o n ( A F R ) :  

26-12 Use o f  C o n t r a c t  S e r v i c e s  a n d  Q p e r a t i o n  o f  C o m  
m e r c i a l  - I n d u s t r i a l  A c t i v i t i e s ,  J a n u a r y  2 9 ,  1 9 7 4 .  

ADP Program Manaaement November 1 5 ,  1 9 7 4 .  
---I 

300-1 

300-2 Lclanaqement o f  ADP S y s t e m s ,  F e b r u a r y  14, 1 9 7 5 .  

300-3 A D P  - P l a n n i n g ,  Proqramrning b B u d g e t i n g  S y s t e m ,  
March 2 0 ,  1 9 7 4 .  

300-6 ADP R e s o u r c e  Management,  J u n e  1, 1 9 7 4 .  

ADP P l a n n i n g  Concepts, A p r i l  19, 1 9 7 4 .  3Od-7 - 
Memo r and urn : 

HQ/USAF FY 1976 Budge t  Es t imate  C y c l e  Upda te  o f  A D P  
Management I n f o r m a t i o n  S y s t e m ,  - J u n e  2 1 ,  1 9 7 4 ,  
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Army: 

Army Regulation (AR): 

18-1 Management Information Systems Policies, - 
Objectives, Procedures, and Responsibilities, - 
August 4 ,  1971. 

18-3 

18-7 

37-13 

ADP Management Information System, 
November 10, 1971. 

Data Processing Installation Management, Procedures 
and Standards, September 29, 1966. 

Econcmic Analysis of Proposed Army Investments: 
Determination of Computer Lease or Purchase, 
April 6, 1973. 

37-15 Budget Development and Review, March 31,1966. 

235-5 Management of Resources: Commercial and 
Industrial-Type Functions, November 1972. 

Army Pamphlet (DAPAM): 

18-10 

Navy: 

Chief of 

5231.1 

5236.1 

5236.2 

Information ProcessiKSystems Exchange, (Series). 

Naval Operations Instruction (OPNAVIST): 

Procedures for Management of Automated Data System 
Development, May 31, 1972. 

Guidance on the Economic Analysis of Proposals - 
for ADP Equipment, February 25, 1972. 

ADP Services Procured by Contract, July 1, 1974. 

Secretary of the Navy Directive (SECNAV): 

4860.44A Management of Automated Data Systems (ADS) 
Develooment. October 27. 7971. 

L r -  - 

5200.25 Department of the Navy ADP Program, 
September 20, 1970. 

5200.26 Department of the Navy ADP Program, Department 
Level Procedures, September 20,  1376 .  
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5231.1 

5236.1 

5236.2 

5238-1 

7000 -14 

10462.16A 

10462-17 

10462.18 

Management of ADP Systems Development, 
February 20, 1972. 

Specification, Selection, and Acquisition of ADPE, 
December 17, 1971. 

ADP Services Procured by Contract, 
Februzry 13, 1974. 

Department of the Navy, ADP Program Reporting 
System, Resources Accounting,. February 15, 1973. 

Economic Analysis of Proposed Department 
of the Navy Investments, March 15, 1973. 

Government-wide ADP Sharing Program, 
December 1, 1969. 

ADPE Reutilization Proqram, August 5 ,  1969. 

ADP Review and Evaluation Proqram, April 6 ,  1971. 

Sarine Corp Order(MC0): 

1462.4A 'ise of Auto-Data Processing Equipment. 

4860.3A Operation of Commetcial or  Industrial Activities. 

10462.5A Auto-Data @rocessinu Service C o n t r a c t s ,  

General Accounting Office: 

Policy and Procedures Lclanual f o r  Guidance of Federzl Agencies 
( R e v i s e d ) ,  1972. 

Accounting Princi les and Standards for Federal Agencies 
( R e v i s e d ) ,  + 
Gener a1 Services Adrnin i s t r a t  ion : - 

Federal Xanagemcnt Circulars(FMC): 

74-2 

7 4 - 5  

A D P  Management Information System ( f l I S ) ,  
February 25, 1974. 

Management, Acquisition, ana  Lltilization of ADP, 
July 3 0 ,  1974. 
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Federal Property Management Regulation(FPMRf: 

101-32.00 Government-wide Automated ----- Data Manaeernent -- Services. -- 

ADP Resources Utilization. --. 101.32.2 

Reutilization of ADP Equipment and Supplies. - --- 101-32.3 

101-32.4 Procurement -I- and Contractfny. --- 
Management and Control of Comeuter Rooms and -- 
Related Suuport Areas. -----I---- -._I-- 

101-32.7 

101-32.8 

10 1-3 2 . 9 
101-32.11 

Federal --_I_- Data Processing - Centers. 
-- ADP Co-location and -- Consolidation .Proqram. 

ADP Communications Support for ADP Systems. - 
-I_------- 

101-32.14 Computer Performance Evaluation of ADP Systems. - ------ -.-- - -- 
101-32.15 Future Plans for ADP and Telecommunications ----I - -- 

Systems . 
GSA Temporary Regulation: 

E-22 

E-29 

E-3 2 

E-57 

E-63 

E-91 

E-99 

E-111 

Sole Source ADPE Procurements, January 28,  1974. 

Use of ADP Schedule Contracts, -- June 23, 1974. ---.- 

Maintenance of Government-owned Automati’c Data - Pr o c e s s i n g ~ q ~ p m e h ~ ( A ~ P ~ ,  ----- Jan uafy-28,rg6g 

O b t a i n i n g  Automatic Data Processina Services 
from Commercial Sources. DecemberTTB46. . - -  --T 

Acauisition of Excess Leased Automatic Data 

Reportiny --I- e --- Accrued R e n t a l  C r e d i t s  - on Leased 
Automatic Data Process ing  @ufpnieri<-rKGFifr, --- 
Gctober 1 7 ,  1972 .  
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