
L Z I E V I N G  GREATER ECONOMIES 

I N  DATA PROCESSING 

I N  FEDERAL GOVERNMENT 1 
JAMES R.  WATTS 

GROUP DIRECTOR 

ACCOUNTING AND FINANCIAL 

MANAGEMENT D I V I S I O N  

U.S. GENERAL ACCOUNTING O F F I C E  

before 

INTERGOVERNMENTAL COUNCIL ON TECHNOLOGY 

O F  INFORMATION 

SAN FRANCISCO, 

J U N E  10, 

PROCESSING 

CALIFORNIA 

19 81 



. 
As many of you are aware, the Government has become 

increasingly dependent upon the use of computer technology. 

It i s  estimated that  the Government w i l l  operate more than 

18 ,000  computers t h i s  year--the t o t a l  cost of  t h e i r  

i n s t a l l a t ion ,  operation, and maintenance i s  estimated t o  be i n  

excess of $15 b i l l i o n  annually. Because computer systems have 

become a large investment in the Government, and because they 

have become inseparable from the Federal programs they support, 

GAO and the Congress are increasingly interested in evaluating 

computer systems development and use. 

- .  

This  marriage of Federal programs and computer technology 

has allowed the Government t o  perform many operations and 

applications that  in  the past were not done a t  a l l ,  or done 

manually a t  great expense and time. For example: 

--The Social Security Administration estimates that  by using 

anautomated system i t  has s ignif icant ly  reduced the.waiting 

period f o r  people t o  receive the i r  f i r s t  benefit checks. 

This labor saving system.is estimated by them t o  save $ 2 5  

million over the next four years. 

--The Veterans Administration estimates it can get benefi ts  

out f a s t e r  and reduce s ta€f  levels  by 2,100 s t a f f  years 

over the next  1 2  years by using automation. 
- 

From a Government-wide bas is ,  however , j u s t  how have 

computers cut costs and saved money? Well, t r y  t h i s  from a 

h i s t o r i c a l  basis: The cost of Government services in 1980 

increased by about 300 percent over the 1950s. However, the 

Federal workforce - .  increased only about 15 percent while the 

number of computers ins ta l led  increased from a small handful1 

t o  over 18,000. 
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In an effort to improve the Government's management of its 

ADP resources, we at the GAO have steadily increased the scope 

and sharpened the focus of our ADP audit activities over the 

years. 

A s  many of you probably  know, GAO has been involved i n  

ADP procurement and u t i l i z a t i o n  f o r  many yea r s .  Pr ior  t o  t h e  

Brooks A c t ,  GAO i s s u e d  about  1 0 0  a u d i t  r e p o r t s  r e v e a l i n g  

d e f i c i e n c i e s  i n  t he  a c q u i s i t i o n  and use  of ADP. These r e p o r t s  

provided some impetus for  t h e  a c t ' s  passage.  T h i s  ac t ,  which 

passed  i n  1 9 6 5 ,  w a s  a major mi l e s tone  because t h e  Congress 

called s p e c i a l  a t t e n t i o n  t o  ADP. The i n t e n t  of t h e  l a w  w a s  

t o  make t h e  a c q u i s i t i o n  and use  of da t a  p rocess ing  goods and 

s e r v i c e s  by the  Federal Government both  o r d e r l y  and economic. 

To accomplish these objectives, the act assigned major 

responsibilities for Government-wide leadership to three 

executive branch agencies: the Office of Management and 

Budget, the General Services Administration, and the Department 

of Commerce through the National Bureau of Standards. The act 

a l s o  reaffirmed that each individual agency was responsible for 

determining its own data processing needs. 

. .  

Our division, the Accounting and Financial Management 

Division, is responsible €or performing audits on 'the effective 

implementation of the Brooks Act and for coordinating data 

processing audits performed by other GAO divisions. We do 

audits of such areas as ADP system selection, installation, and 

reliability: we evaluate program agencies as well as central 

agencies. 
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After 15 years of the Brooks Act, we have found that 

problems s t i l l  pe r s i s t  i n  a l l  facets  of ADP a c t i v i t i e s .  

Despite dozens of GAO repor t s ,  there is s t i l l  a lack of clear 

and concise quidance from the central  executive agencies. 

Over the past few years, we have issued a number of 

reports on some rather  signirficant problems. I n  1 9 7 8 ,  we 

exposed many of the fai lures  in the Federal Information 

Processing Standards Program. Because of t h i s  report the 

National Bureau of Standards I budget f o r  developing ADP 

standards has increased s ignif icant ly .  Also, i t  caused the 

Bureau t o  e x p e d i t e  i s s u i n g  a Federal i n p u t / o u t p u t  i n t e r f a c e  

s t a n d a r d .  With better s t a n d a r d s  and compliance w i t h  s tandards ,  

more vendors can compete bet ter  for Government ADP r equ i r emen t s .  

CONTINUED USE OF COSTLY, 

OUTMODED COMPUTERS I N  

FEDERAL AGENCIES CAN BE AVOIDED 

And j u s t  recently,  we issued another milestone report  

which has been widely publicized in  the press. The usual - .  
headlines a re  captioned "GAO Auditors Say Government Loaded 

With Dinosaurs." Let me assure you that  our computer auditors 

were n o t  counting the bones and f o s s i l s  a t  the Smithsonian 

Ins t i tu t ion .  The headlines are referr ing t o  our December 1980 

report  on obsolete computers i n  the Government'$ inventory. 

We undertook t h i s  study t o  determine i f  the Federal 

computer inventory i s  outmoded, and i f  s o ,  how t h i s  s i tua t ion  

arose, and how t o  prevent the s i tua t ion  from recurring. For 

the purpose of t h i s  study, obsolescence w a s  defined as 

declining i n  usefulness--useful being the economical , 

e f f i c i e n t ,  and effect ive processing of data. 
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W e  used the A p r i l  1979 Federal inventory of general 

purpose computers w a s  used as our universe. It showed 12,645 

processors were being used in  the Government. From this 

inventory we concentrated on the 1 , 3 6 6  medium and large-scale 

computers that  had a central  processing uni t  purchase price of 

more than $250,000 o r  a leasing pr ice  of over $10,000 per 

month. This represented 76 percent of the inventory based on 

purchase price.  

. .  

Our analysis revealed some s t a r t l i n g  fac ts  and distrubing 

trends. For example, over half of the medium and large-scale 

computers were of the 1971 vintage or e a r l i e r  technology. 

Almost a th i rd  were 15  years o l d  o r  older. 

1975 o r  l a t e r  technology! A s  we a l l  know, more than a few 

technological advancements have occurred i n  the l a s t  10 t o  15  

years. 

Only 2 percent used 

Here's another interest ing cut of t h i s  data. Included i n  

the 1,366 medium and large-scale computers are nearly 1 ,000 

computers manufactured by four major vendors. Of  these: 

--60 percent were f i r s t  available in 1966 o r  e a r l i e r ;  

1 5 years ago! 

-95 percent were f i r s t  available i n  1974 o r  e a r l i e r ;  

7 years ago! 

Even though our study d i d  not include small computers, 
. .  

we obtained an OM3 analysis showing that  the average age of 

small computers 

a n d  large-scale 

s i m i  lar problem 

was 6.5 years; the average age of the medium 

computers was 7 years. So we may have a 

developing in the small computer area also. 
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Well, we can make many analyses of t h i s  data-looking a t  

age and technology changes. But, what i s  the economic impact? 

To answer th i s  question, we conducted detailed cost analyses at 

four agency computer ins ta l la t ions .  A t  these ins ta l la t ions  we 

found tha t  $1.4 million or 28 percent of t he i r  annual operating 

expenses could be saved by replacing older equipment because 

the older equipment's operational costs exceeded the costs of 

leasing and operating newer equipment. When you consider tha t  

there a re  over 1 ,000  computers of similar vintage 'in the 

Federal inventory, the potent ia l  savings become.extremely 

s ignif icant .  

. .  

So,  we do have an obsolescence problem, but why? 

Part  of the problem is  that agency ADP managers have fai led t o  

ident i fy  a l l  the costs and problems associated with using 

outmoded equipment . They are  overlooking high operating 

expenditures, extraordinary maintenance expenses, excessive 

energy consumption, and additional costs of supplemental 

serxices. Even though s a l a r i e s ,  mater ia ls ,  supplies,. and other 

budgeted items are  re la t ive ly  v i s i b l e ,  many hidden costs are 

a lso associated with using older equipment. 

Let me i l l u s t r a t e  by going back t o  the four ins ta l la t ions  

we v is i ted .  

Higher maintenance costs. A t  one in s t a l l a t ion ,  the agency 

owned i t s  computers and was paying maintenance costs i n  excess 

of $ 2 . 3  million every year. By updating with computers of 

comparable power and capacity, the maintenance and lease costs  

would s t i l l  have been less :  $ 2 . 2  million; an annual savings of 

$1 00,000.  
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Higher energy costs.  Energy costs were another major factor.  

I f  the processors and d i s k  storage capacity a t  another 

i n s t a l l a t ion  were updated with comparable, newer equipment, we 

found tha t  the 

--processors would use 80- percent less  power 

--disk memory un i t s  would use 90 percent l e s s  power 

--ai r  conditioning costs would be 78  percent less  

The bottom l i n e :  over $125,000 i n  annual savings. 

Added f l o o r  space. This i s  another factor which i s  often 

"hidden" from management. If one installation apdated its 

d i s k s ,  i t s  floor space requirements could have been reduced 90 

percent. I f  7 processors a t  another i n s t a l l a t ion  had been 

replaced with 2 comparable, updated processors, f loor  space 

requirements would have been reduced by 65 percent. 

The l i s t  in our report goes on and including added 

personnel costs and excessive system non-availability. 

In OUT opinion top agency management has not provided the 

oversight and direction t o  assure that  t o t a l  operating costs 

are  ident i f ied  and assessed in managing Federal ADP resources. 

However, and probably more importantly, the central  agencies 

have not issued policy and guidance €or replacing older 

equipment when changes i n  current technology make it  economical 
- .  

t o  do so. This is  needed t o  spur-on the top  management in the 

agencies. 

OM3 and GSA have acknowledged that there is no central  

Federal policy regarding computer obsolescence,,even though 

OM3 Circular A-71, dated March, 6 ,  1965,  requires such policy 
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t o  be developed. According t o  t h i s  c i r c u l a r ,  OMB i s  t o  provide 

o v e r a l l  l eadersh ip  and coordinat ion i n  managing Federal  ADP 

equipment and resources .  

GSA i s  respons ib le  €or providing comparative information 

on t h e  c h a r a c t e r i s t i c s  and performance c a p a b i l i t i e s  of 

equipment, and developing and publ ishing guide l ines  and 

c r i t e r i a  governing t h e  replacement of equipment t o  avoid usage 

beyond t h e  poin t  of economic advantage. 

OMB and GSA o f f i c i a l s  agreed t h a t  a s p e c i f i c  po l icy  and 

guidance i s  needed t o  reso lve  the  obsolescence problem. These 

o f f i c i a l s ,  however, could n o t  expla in  why nothing had been done 

f o r  15 years .  
To g e t  t h e  Government back on t h e  proper t r a c k ,  we be l i eve  

two th ings  need t o  be done. F i r s t ,  we  must r ep lace  obso le t e  

computers with modern, economical equipment - now, where it is  

economically f e a s i b l e .  Secondly, we  must improve t h e  

management of Federal  ADP resources  SQ t h a t  obsolescence does 

n o t  happen again.  

To accomplish t h i s  we  recommended that GSA issue guidance 

t o  agencies o u t l i n i n g  t h e  c r i t e r i a  t o  be -used ,  and the  c o s t  

comparisons t o  be made i n  determining economic obsolescence. 

Among o t h e r  t h i n g s ,  we  suggested t h a t  GSA incorpora te  t h e  

following p r i n c i p l e s  i n t o  i t s  guide l ines :  

- -ex is t ing  app l i ca t ions  and workloads need n o t  be 

r e j u s t i f i e d  ; 

--replacement systems should have approximately t h e  same 

relat ive compute power as t h e  o ld  system; 

-- the replacement system's memory s to rage  (core and d isk)  

capac i ty  should be r e s t r i c t e d  t o  the  e x i s t i n g  amount; 
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--replacement systems should be capable of using' existing 

software including, where possible, plug compatible or 

emulation processors. 

The fundamental point i s :  agencies should be allowed t o  

update t h e i r  equipment, without upgradinq the i r  capacity. 

do not want t o  reward agencies €or p a s t  bad management. 

We 

. .  

We also recommended tha t  OMB require Federal agencies t o  

assess the i r  ADP requirements f o r  the 1980 's ,  plan the i r  

procurement s t r a t eg ie s ,  and improve management's ADP knowledge 

and involvement. 

Because of the severity of the problem and because the 

central  agencies w i l l  need time t o  implement our 

recommendations t o  them, we also recommended that  Federal 

agencies determine immediately i f  t h e i r  systems are  

economically outmoded by using the same c r i t e r i a  and 

considerations we used i n  our study. I f  the systems a re  

outmoded, the agencies should move t o  replace them 

expeditiously. 

. .  

Subsequent t o  our report ,  GSA advised us that they have 

issued pol ic ies  and procedures which specif ical ly  respond t o  

our recommendations. Further, OMB t o l d  us they intend 'I. . . 
t o  require agencies t o  annually ident i fy  a l l  obsolete computers 

and develop expl ic i t  plans f o r  the i r  replacement .I' 

I have spent much of my t i m e  on the  obsolecence r e p o r t  

because I believe i t  i s  one of our most s ignif icant  reports i n  

the ADP area. But more importantly, the recornendations in  the 

repor t ,  i f  followed, have the potent ia l  t o  produce large 

savings and improved operations a t  a time when everyone is 

trying t o  reduce Government costs. 
. .  
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FEDERAL AGENCIES' MAINTENANCE O F  
COMPUTER PROGRAMS: EXPENSIVE 
AND UNDERMANAGED - 

Another r e c e n t  r e p o r t  I would l i k e  t o  d A s c u s s  b r i e f l y  is  one 

w e  pub l i shed  i n  February on t h e  need t o  do a better job  of manag- 

i n g  and c o n t r o l l i n g  software maintenance. This  r e p o r t  has  no t  

r e c e i v e d  as much coverage i n  the p r e s s  as the  one on obso le scence ,  

b u t  I t h i n k  it is e q u a l l y  impor tan t .  I d o n ' t  know why, b u t  I 

suppose it is  easier t o  v i s u a l i z e  and understand c o s t  s a v i n g s  

from buying new "black boxes" t h a n  c o s t  s av ings  from better 

managing and c o n t r o l l i n g  t h e  somewhat vague, y e t  ve ry  c o s t l y  

p rocess  of modifying and r e w r i t i n g  computer i n s t r u c t i o n s .  

E s t i m a t e s  of Government spending i n  software range  as h i g h  

as $6  b i l l i o n  a y e a r .  T h e  c u r r e n t  cumulat ive inves tment  i n  s o f t -  

ware probably  exceeds $25 b i l l i o n .  While no e x a c t  f i g u r e s  are 

a v a i l a b l e ,  G S A ' s  Software Development O f f i c e  estimates t h a t  s o f t -  

ware maintenance p r o b a b l y r u n s  a t  least  $1.3 b i l l i o n  a yea r .  

Because t h e  Government's so f tware  investment  is  huge and t h e  

c o s t  t o  rnaintain it is  so  h i g h  w e  undertook a s t u d y  of  so f tware  

maintenance t o  de te rmine :  

--To what e x t e n t  are r e s o u r c e s  being s p e n t  of software 

maintenance?.  

--How e f f i c i e n t l y  is it be ing  managed? 

--What are t h e  causes  of e x c e s s i v e  costs  and problems? 

--What cou ld  w e  sugges t  t o  reduce  software maintenance costs? 

To g e t  a good handle  on  t h i s  s u b j e c t  w e  m a d e  detai led a n a l y s e s  

of software maintenance at 15 different installations in Government. 

W e  r e c e i v e d  and analyzed r e sponses  t o  a comprehensive q u e s t i o n n a i r e  

from 4 0 9  si tes.  W e  a l so  examined c u r r e n t  l i t e r a t u r e  on the s u b j e c t .  
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One of t h e  f i rs t  problems w e  r a n  i n t o  w a s  t h e  lack of an 

agreed-upon d e f i n i t i o n  of "what i s  software maintenance." I n  

some cases, we found i n c o n s i s t e n t  d e f i n i t i o n s  of software 

maintenance w i t h i n  the  same agency. A t  the 15 s i tes  w e  v i s i t e d ,  

--some cons ide red  mod i f i ca t ions  t o  e x i s t i n g  so f tware  t o  

be development work ,  n o t  maintenance; 

--at o thers ,  na in tenance  work on software developed 

c e n t r a l l y  and r u n  l o c a l l y ,  w a s  n o t  cons ide red  t o  be 

maintenance ; 

--at s t i l l  o t h e r s ,  only t h e  removal of defects w a s  con- 

sidered t o  be maintenance; 

--and f i n a l l y ,  some had no formal d e f i n i t i o n  a t  a l l .  

We a l s o  found t h a t  n e i t h e r  NBS nor ANSI had developed a 

s t a n d a r d  d e f i n i t i o n  of s o f t w a r e  maintenance. On a Government- 

s ide basis ,  v a r i a n c e s  i n  d e f i n i t i o n  make it d i f f i c u l t  f o r  central  

Government agenc ie s  t o  develop s t a t i s t i c s  and ana lyze  t h e  main- 

tenance  f u n c t i o n ,  and t o  i s s u e  across-the-board guidance.  

For purposes  of o u r  review,  w e  d e f i n e d  so f tware  maintenance 

t o  inc lude :  

1. removing defects; 

2 .  t u n i n g  the so f tware  t o  make it r u n  more e f f i c i e n t l y  and 
economical ly;  

3 .  modifying t o  make it do more end-user tasks t h a n  it 
w a s  o r i g i n a l l y  in t ended  t o  do; 

4. misce l laneous  a c t i o n s  such  as changing the  so f tware  
so it w i l l  work w i t h  a new o p e r a t i n g  system. 

The second major problem we  r a n  across w a s  t h e ' l a c k  of 

good cost  imformation. We found nobody who had a good handle  
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on t h e i r  maintenance costs ,  even though a11 managers knew it w a s  

s i g n i f i c a n t ,  p a r t i c u l a r l y  f o r  programmers and a n a l y s t s .  

T h e  respondents  t o  our  q u e s t i o n n a i r e  estimate t h a t  t h e i r  

programmers and a n a l y s t s  s p e n t  n e a r l y  5 3  p e r c e n t  of the i r  t i m e  

on maintenance; a t  the 1 5  s i tes  w e  reviewed,  w e  found t h e y  s p e n t  

over  66  p e r c e n t  of t h e i r  t i m e  on  maintenance. 

Respondents 1 5  S i tes  

O p e r a t  ions Nearly 9 %  Almost 1 2  % 

A d n i n i s t r a t i v e  Support  Almost 6 % J u s t  short  of 34% 

Management About 10% A l m o s t  2 7 % 

Hardware About t h e  Same 13-14% 

We also found t h a t  data p rocess ing  managers have l i t t l e  

knowledge of t h e  t y p e s  of maintenance which costs t h e  m o s t  i n  

t h e i r  o p e r a t i o n s .  I n  some cases, g e n e r a l  d i s t i n c t i o n s  cou ld  be 

made between m o d i f i c a t i o n  maintenance and r e p a i r  maintenance,  

b u t  no formal t r a c k i n g  systems e x i s t  t o  p rov ide  for  meaningful 

a n a l y s i s  of t h e  maintenance workload. 

For t h e  1 5  s i t e s  we  v i s i t e d ,  w e  were able t o  c o n s t r u c t  a 

composite p r o f i l e  of t h e  maintenance a c t i v i t y :  

Defect Removal About 20 p e r c e n t  

Tuning Over 7 p e r c e n t  

Modi f i ca t ion  About 6 1  p e r c e n t  

Other About 9 p e r c e n t  

- Costs associated wi th  s o f t w a r e  maintenance should be monitored 

and recorded. Segrega t ing  t h e  costs o f  d i f f e r e n t  work f u n c t i o n s  

i n  data p rocess ing  is e s s e n t i a l  f o r  effective management. There 

are s e v e r a l  r easons  f o r  accumulat ing such d a t a :  For example, 



--knowledge of c o s t s  i s  necessa ry  t o  estimate the  f e a s i b i l i t y  

of r e q u e s t s  f o r  maintenance work: 

--it would e n a b l e  management t o  i d e n t i f y  a l l  work segments 

which c o n t r i b u t e  t o  maintenance c o s t s ;  

--it would pe rmi t  e v a l u a t i o n  of the  e f f i c i e n c y  of s p e c i f i c  

o p e r a t i o n s  : 

--it i s  necessa ry  i n  r e p o r t i n g  and b i l l i n g  costs t o  u s e r s ;  

--it cou ld  p rov ide  a basis on which t o  e v a l u a t e  i n d i v i d u a l  

performance of pe r sonne l  involved  i n  software maintenance: 

--costs of ma in ta in ing  i n d i v i d u a l  p i e c e s  of software c a n  

a l e r t  managers t o  high cost areas i n  t h e i r  i nven to ry  

which war ran t  a t t e n t i o n .  

The t h i r d  major problem w e  found w a s  t h a t  none of t h e  15 

i n s t a l l a t i o n s  had e s t a b l i s h e d  g o a l s  o r  s t a n d a r d s  of a c c e p t a b l e  

l e v e l s  of software maintenance a c t i v i t y .  Such s t a n d a r d s  would 

g i v e  managers a basis  f o r  de te rmining  whether t h e i r  p r e s e n t  l e v e l s  

of maintenance are e f f i c i e n t  and e f f e c t i v e .  E s s e n t i a l l y ,  w e  

found t h a t  software maintenance is n o t  be ing  managed w e l l - - w e  

have no s t a n d a r d  d e f i n i t i o n ;  no cost account ing ,  and no goals 

or t a r g e t s  for  reducing  so f tware  maintenance, which everybody 

r ecogn izes  as a ve ry  h i g h  cos t  area. 

I n  our  s t u d y  w e  found several areas i n  which software 

maintenance could  be reduced.  

Excess ive  user - reques ted  m o d i f i c a t i o n s  

Management 

m o d i f i c a t i o n s .  

must do a better job of approving r e q u e s t s  f o r  

A t  one l o c a t i o n  w e  found management approval  
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w a s  based o n  whether t i m e  w a s  a v a i l a b l e  t o  do the work, and no t  

- on the  need f o r  t h e  change. A t  t h a t  same l o c a t i o n ,  w e  found t h a t  

one a p p l i c a t i o n  a lone  had 158 m o d i f i c a t i o n s  documented i n  i t s  

maintenance his t o r y .  

Inadequate  d e f i n i t i o n  of u s e r  requi rements  - i n  
system development phase 

O f  our  4 0 9  q u e s t i o n n a i r e  r e sponden t s ,  1 7 1 ,  or over  4 0  p e r c e n t ,  

i n d i c a t e d  t h a t  better d e f i n i t i o n  of u s e r  requi rements  would be 

the  s i n g l e  m o s t  b e n e f i c i a l  e f f o r t  t o  reduce  so f tware  maintenance. 

Inadequate  or  miss ing  documentation 

W e  a l l  know and r ecogn ize  the  need f o r a n d  importance of 

good documentat ion,  b u t  it s t i l l  remains as a major problem area. 

Inadequate  c o n t r o l  of c o n t r a c t o r  software developments 

Most managers t o ld  us t h a t  cont rac tor -developed  s o f t w a r e  

r e q u i r e s  more maintenance. I n  an  earlier s t u d y  of c o n t r a c t o r -  

developed software w e  found two reasons  f o r  t h i s .  F i r s t ,  agenc ie s  

g e n e r a l l y  f a i l  t o  i n s u r e  t h a t  t h e  c o n t r a c t o r  has a good q u a l i t y  

a s su rance  program; and second,  agency pe r sonne l  who must l a te r  

ma in ta in  it n o t  o n l y  learn noth ing  about  it whi l e  t h e  c o n t r a c t o r  

i s  developing  it, b u t  t h e y  also i n h e r i t  l i t t l e  or no documentation. 

To b r i n g  about  better management i n  software maintenance 

w e  made a number of recommendations: 

W e  recommended t h a t  NBS 

(1) develop a s t a n d a r d  d e f i n i t i o n  of software maintenance, 

and 

(2) i s s u e  guidance directed a t  t echn iques  f o r  reducing  

software maintenance costs.  
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For t h e  heads of Federal a g e n c i e s ,  w e  recommended t h a t  t h e y  

(1) beg in  t o  manage software as a discrete f u n c t i o n ;  

( 2 )  i d e n t i f y  and a s s i g n  c o s t s  t o  r e s o u r c e s  expended f o r  

software maintenance; 

( 3 )  develop  s t a n d a r d s  and g o a l s  for  e v a l u a t i n g  maintenance 

e f f i c i e n c y .  

Recognizing t h a t  it may be some t i m e  before NBS comes o u t  

w i t h  some guidance ,  we have inc luded  i n  t h e  r e p o r t  a P r o v i s i o n a l  

C h e c k l i s t  f o r  Software Maintenance Management. I t h i n k  you w i l l  

f i n d  it ve ry  h e l p f u l  i n  b r i n g i n g  your s o f t w a r e  maintenance 

a c t i v i t y  under better managerial  c o n t r o l .  

* * * * 

W e l l ,  you now have our  views on t h e  economics t h a t  c a n  be 

achieved on t h e  ''hard" and t h e  " so f t "  sides of ADP management. 

I a m  c e r t a i n  t h a t  our r e p o r t  on obso le scence  is going t o  create 

a lo t  of procurement a c t i v i t y  and sav ings .  I a m  e q u a l l y  c e r t a i n  

t h a t  s i g n i f i c a n t  s av ings  w i l l  also be achieved i f  s e r i o u s  a t t e n -  

t i o n  i s  g i v e n  t o  improving t h e  management of software maintenance. 

Thank you f o r  your k ind  a t t e n t i o n .  
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