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SUMMARY 

The Of f i ce  of t he  Auditor  General has  conducted a performance a u d i t  of t h e  

Department of Administrat ion - Data Center  ( D O A - ~ a t a  c e n t e r )  i n  response 

t o  a January 30, 1980, r e s o l u t i o n  of t h e  J o i n t  L e g i s l a t i v e  Oversight  

Committee. This performance a u d i t  was conducted a s  a p a r t  of t h e  Sunset  

review s e t  f o r t h  i n  Arizona Revised S t a t u t e s  (A.R.s.) $$41-2351 through 

41-2379 

The Department of Adminis t ra t ion  (DOA) Data Center  provides  c e n t r a l i z e d  

da t a  processing s e r v i c e s  t o  S t a t e  agencies .  These s e r v i c e s  i nc lude  t h e  

c o l l e c t i o n  of  d a t a ,  computer process ing  of d a t a ,  development of computer 

programs and t e c h n i c a l  suppor t  t o  agencies  u t i l i z i n g  computer s e rv i ces .  

The DOA-Data Center  provides t h e s e  s e r v i c e s  t o  more than  40 d i f f e r e n t  

S t a t e  agencies ,  boards and commissions. 

We found t h a t  t h e  DOA-Data Cen te r ' s  p r o j e c t  development process  i s  

d e f i c i e n t  i n  f o u r  a r eas :  1) p r o j e c t s  a r e  not  eva lua ted  o r  planned 

proper ly ,  2 )  t h e  DOA-Data Center  spends a n  excess ive  amount of t ime 

performing t h e  coding func t ion ,  3)  p r o j e c t s  a r e  no t  monitored proper ly ,  

and 4 )  t h e  DOA-Data Center  does not  fo l low p r o j e c t  review and acceptance 

procedures. We a l s o  found t h a t  1 )  u s e r  agencies  a r e  not  provided 

a l t e r n a t i v e s  t o  t h e  DOA-Data Center  f o r  t h e i r  automation needs, and 

2) a l l  of t h e  above problems have been compounded by h igh  s t a f f  tu rnover  

i n  t h e  Systems and Programming sec t ion .  A s  a r e s u l t ,  t h e  DOA-Data Center  

does not  complete most p r o j e c t s  w i th in  budgeted c o s t s  o r  completion da t e s .  

To more e f f e c t i v e l y  and e f f i c i e n t l y  s e rve  t h e  needs of t h e  agencies  t h e  

DOA-Data Center  s e rves  we found t h e  DOA-Data Center  needs t o  change: 

- A management philosophy t h a t  i nc ludes  providing whatever a u s e r  

agency may r eques t  r ega rd l e s s  of whether t h e  reques t  w i l l  r e s u l t  

i n  i n e f f i c i e n t  u ses  of  DOA-Data Center  resources.  

- A planning process  t h a t  i s  not s u f f i c i e n t l y  coordinated wi th  u s e r  

agencies '  needs and i s  based on inadequate  da t a .  



- A problem-resolut ion process  t h a t  has  never  been for inal ly  

e s t a b l i s h e d  and implemented w i t h i n  t h e  management systems of  the  

Center .  

Reviewing t h e  p r i n t i n g  func t ion  we determined t h e  DOA-Data Center  does not  

monitor t h e  t ime t h a t  t h e  p r i n t e r s  s t and  i d l e .  I n  a d d i t i o n ,  t he  Center  

does not  monitor  unnecessary use of  t h e  p r i n t i n g  process  by u s e r  agencies  

o r  by i t s  own personnel .  

Two e r r o r s  i n  t he  DOA-Data Center  b i l l i n g  system caused DOA-Data Center  t o  

undercharge u s e r s  f o r  p r i n t i n g  by approximately $300,000. Fu r the r ,  a  

DOA-Data Center  eva lua t ion  of  t h e  p r i n t i n g  process  f a i l e d  t o  d e t e c t  t hese  

b i l l i n g  e r r o r s .  F i n a l l y ,  t h e  DOA-Data Center  purchase of a n  a d d i t i o n a l  

p r i n t e r  was n o t  proper ly  j u s t i f i e d  g iven  1 )  t h e  unnecessary p r i n t i n g  t h a t  

i s  occurr ing ,  and 2 )  t h e  f a c t  t h a t  a n  apparent  i nc rease  i n  u t i l i z a t i o n  of 

t he  p r i n t e r s  i s  due i n  p a r t  t o  t h e  c o r r e c t i o n  of b i l l i n g  system e r r o r s  

which had r e s u l t e d  i n  u s e r s  not  being charged f o r  a l l  p r i n t i n g  and 

p r i n t i n g  u t i l i z a t i o n  t o  be under-reported. 

We repor t  a s  Other P e r t i n e n t  Information the  observa t ions  and 

recommendations f o r  improvements made by c o n s u l t a n t s  employed by the  

Off ice  of t h e  Auditor  General. These observa t ions  included:  

- The C e n t e r ' s  use of  a  chargeback cost-recovery system which 

provides  nega t ive  i n c e n t i v e s  f o r  e f f i c i e n c y  a s  opposed t o  a  

cost-accounting c o s t  recovery system which provides p o s i t i v e  

incen t ives .  

- The need f o r  t h e  Center  t o  widen i t s  s t a f f ' s  exposure t o  t r a i n i n g  

i n  a d d i t i o n a l  management techniques.  

- P o s s i b l e  improvements i n  t h e  handl ing of computer tapes .  



Considerat ion should be given t o  t h e  fo l lowing  recommendations: 

1. The DOA-Data Center  should: 

a. Change t h e  po l i cy  of performing t h e  synopsis  and eva lua t ion  

phases of a  p r o j e c t  f r e e  of charge i f  t h e  u s e r  agency does 

not  proceed with development. 

b. Revise t he  Po l i cy  and Standards Manual t o  c l a r i f y  t h e  

methods f o r  performing each t a s k  i n  t h e  p r o j e c t  development 

process ,  e s p e c i a l l y  f e a s i b i l i t y  s tud ie s .  

c. Adopt a  t imesharing " s ty l e "  of  development. 

d. Analyze t h e  coding func t ion  and adopt a  method t o  reduce 

coding c o s t s  which might inc lude :  

- s t r u c t u r e d  programming, 

- modular programming, 

- reusable  code i n  t h e  form of l i b r a r y  rou t ine ,  o r  

- breadboard programming. 

e. Monitor p r o j e c t s  more c l o s e l y  inc lud ing  more t imely  updat ing 

of p r o j e c t  p l ans  and s t a t u s  r e p o r t s ,  and ensur ing  t h a t  

p r o j e c t  changes a r e  documented. 

f .  Follow t h e  e s t a b l i s h e d  p r o j e c t  review and acceptance 

procedures  when concluding p r o j e c t s .  

2. The L e g i s l a t u r e  should cons ider  providing t h e  DOA-Data Process ing  

Div is ion  wi th  t h e  r e s p o n s i b i l i t y  of e s t a b l i s h i n g  a n  a p p l i c a t i o n  

review process  s i m i l a r  t o  t he  EDP equipment a c q u i s i t i o n  review 

process.  Such an  a p p l i c a t i o n  review process  should inc lude  needs 

a n a l y s i s ,  c o s t  b e n e f i t  a n a l y s i s ,  f e a s i b i l i t y  s t u d i e s  and an  - 
exp lo ra t ion  of a l t e r n a t i v e s  f o r  meeting needs. 

3. On a n  on-going b a s i s ,  t he  DOA-Data Center  should review and 

formally n o t i f y  u s e r s ,  t h e  DOA-Data Processing Div is ion ,  t he  

Executive Budget Of f i ce  and t h e  J o i n t  L e g i s l a t i v e  Budget 

Committee s t a f f  of p r a c t i c e s  o r  reques ts  t h a t  w i l l  r e s u l t  i n  

i n e f f i c i e n t  u ses  of  DOA-Data Center  resources.  

iii 



4. The DOA-Data Center  a s s i s t  a l l  u s e r s  i n  prepar ing  d a t a  process ing  

p l a n s  and u t i l i z e  t h e s e  p l ans  t o  prepare  a long-range resource  

plan. 

5. The BOA-Data Center  adopt  a b i l l i n g / d a t a  ga the r ing  system t h a t  

provides  more u s e f u l  d a t a  f o r  management planning and cont ro l .  

6. The DOA-Data Center  develop a formalized,  c e n t r a l i z e d  problem 

r e s o l u t i o n  func t ion .  Considerat ion should f u r t h e r  be g iven  t o  

ass igning  t h i s  f u n c t i o n  t o  t h e  Q u a l i t y  Cont ro l  Group. 

7. The DOA-Data Center  monitor program dumps t o  determine what 

a c t i o n  should be taken t o  reduce t h e i r  frequency. 

8. The DOA-Data Center  eva lua t e  in-house p r i n t i n g  and e l imina te  a l l  

unnecessary use  of t he  p r i n t i n g  resource. 

9. The DOA-Data Center  revamp t h e  b i l l i n g  system t o  ensure  t h a t  

u s e r s  a r e  charged c o r r e c t l y  and t o  ensure  a c c u r a t e  informat ion  

f o r  management purposes. 



INTRODUCTION AND BACKGROUND 

The Of f i ce  of t h e  Auditor  General has  conducted a  performance a u d i t  o f  t he  

Department of Administrat ion - Data Center  (DoA-~ata  c e n t e r )  i n  response 

t o  a  January 30, 1980, r e s o l u t i o n  of  t h e  J o i n t  L e g i s l a t i v e  Oversight 

Committee. This  performance a u d i t  was conducted a s  a  p a r t  of t h e  Sunset 

review s e t  f o r t h  i n  Arizona Revised S t a t u t e s  (A.R.s.) §§41-2351 through 

41-2379. 

The Department of Administrat ion (DOA) Data Center  provides  c e n t r a l i z e d  

d a t a  process ing  s e r v i c e s  t o  S t a t e  agencies .  These s e r v i c e s  i nc lude  the  

c o l l e c t i o n  of d a t a ,  computer processs ing  of  da t a ,  development of computer 

programs and t e c h n i c a l  suppor t  t o  agencies  u t i l i z i n g  computer se rv ices .  

The DOA-Data Center  provides t hese  s e r v i c e s  t o  more than  40 d i f f e r e n t  

S t a t e  agencies ,  boards and commissions. 

I n  1970 t h e  L e g i s l a t u r e  recognized t h e  need f o r  c e n t r a l i z e d  and 

I, coordinated d a t a  processing s e r v i c e s  and 1 )  prescr ibed  t h a t  t h e  then 

Commissioner of  Finance provide such s e r v i c e s  t o  S t a t e  departments,  

agencies ,  boards and commissions, and 2 )  c r ea t ed  t h e  Data Processing 

Revolving Fund f o r  t h e  purpose of a l lowing governmental u n i t s  t o  c o n t r a c t  

f o r  d a t a  process ing  s e r v i c e s  with t h e  Department of Finance. Accordingly, 

t h e  L e g i s l a t u r e  appropr ia ted  $483,000 f o r  t h e  revolv ing  fund. 

Subsequently,  e f f o r t s  were made t o  conso l ida t e  t h e  S t a t e ' s  d a t a  processing 

a c t i v i t i e s  i n t o  c e n t r a l i z e d  d a t a  process ing  ope ra t ions  cen te r s .  

I n  1973 the  Department of Administrat ion was c rea t ed ;  t he  Data Processing 

Div is ion  was e s t ab l i shed  w i t h i n  i t ;  and t h e  Data Processing Revolving Fund 

and t h e  a u t h o r i t y  t o  e s t a b l i s h  d a t a  process ing  ope ra t ions  c e n t e r s  and 

provide d a t a  processing s e r v i c e s  t o  S t a t e  agencies  was t r a n s f e r r e d  t o  t h e  

Division. E f f o r t s  t o  conso l ida t e  t h e  S t a t e ' s  d a t a  process ing  resources  

were culminated i n  1975 when t h e  Governor 's Of f i ce  des igna ted  and 

au thor ized  f i v e  c e n t r a l i z e d  S t a t e  d a t a  process ing  ope ra t ions  cen te r s ,*  one 

of which was t h e  DOA-Data Center. 



The DOA-Data Center  o r i g i n a l l y  repor ted  t o  t he  DOA a s s i s t a n t  d i r e c t o r  f o r  

Data Processing ( ~ a t a  Process ing  ~ i v i s i o n )  . I n  1978, the  r epo r t ing  

r e s p o n s i b i l i t y  of t he  DOA-Data Center  was t r a n s f e r r e d  from t h e  Data 

Process ing  Div is ion  t o  t h e  D i r e c t o r  of t h e  Department of Administration. 

A l l  a c t i v i t i e s  of t he  DOA-Data Center  a r e  funded from t h e  Data Processing 

Revolving Fund. Table 1 shows t h e  revenues, expenditures  and fu l l - t ime  

equiva len t  employees (FTE) of t h e  DOA-Data Center  f o r  t h e  f i s c a l  y e a r s  

1976-77 through 1980-81. 

The o t h e r  f o u r  s t a t e  d a t a  processing ope ra t ions  c e n t e r s  a r e  housed i n  
t h e  Departments of T ranspor t a t ion ,  Publ ic  Sa fe ty ,  Revenue and Economic 
Secur i ty .  



TABLE 1 

REVENUE, EXPENDITURES AND FULL-TIME EQUIVALENT EMPLOYEES OF THE DOA-DATA CENTER 
FOR FISCAL YEARS 1976-77 THROUGH 1980-81 

F i s c a l  Years 
1976-77 1977-78 1978-79 1979-80 1980-81 

Number of FTE' s 94 - 95 - 101 - 100 - 122 - 
T o t a l  Revenue $2,876,717 $3,286,910 $3,905,803 $4,410,460 $4,964,297 

8 EXPEND1 TURES : 

Personal  s e r v i c e s  $ 965,700 $1,127,500 $1,299,000 $1,490,200 $1,854,051 
Employee-related expense 136,800 205,300 245,800 284,800 361,827 
P ro fes s iona l  and ou t s ide  

s e r v i c e s  41,400 3,800 53,900 99,800 85,115 
Travel :  

I n  S t a t e  5,200 3,900 3,800 3,900 4,503 
Out of S t a t e  2,100 2,000 1,300 1,500 3 , 951 

Other opera t ing  expense 547,900 563,600 611,500 799,000 1,060,423 
Equipment 836,300 1,196,000 1,781,500 1,538,200 1,838,330 

TOTAL 

EXCESS (DEFICIT) REVENUES $ 341.317 $ 184.810 $ (90.997) $ 193.060 $ (243.903) 

The Auditor  General expresses  g r a t i t u d e  t o  t h e  manager of  t h e  

DOA-Data Center  and h i s  s t a f f  f o r  t h e i r  cooperat ion and a s s i s t a n c e  

during the  course of t h e  aud i t .  



SUNSET FACTORS 

SUNSET FACTOR: THE OBJECTIVE AND 

PURPOSE I N  ESTABLISHING THE DATA CENTER 

The DOA-Data Center  was c rea t ed  by admin i s t r a t i ve  a c t i o n  and not  through 

enabl ing l e g i s l a t i o n .  Therefore ,  t h e r e  i s  no s tatement  of l e g i s l a t i v e  

i n t e n t  no r  a r e  t h e r e  s t a t u t e s  s p e c i f i c a l l y  s e t t i n g  f o r t h  d u t i e s  of t he  

DOA-Data Center. The manager of t h e  DOA-Data Center  has  informed u s  t h a t  

i t  was c rea t ed  under A.R.S. $41-712 ( B )  which provides f o r  t h e  

" . . .es tabl ishment  of  one o r  more c e n t r a l i z e d  d a t a  
process ing  ope ra t ions  c e n t e r s ,  f o r  t h e  purpose of 
s e rv ing  t h e  management and o t h e r  needs of t h e  
l e g i s l a t u r e ,  excut ive  and j u d i c i a l  branches of s t a t e  
government. " 

The DOA-Data Center  manager has  s t a t e d  t h e  o b j e c t i v e  of t h e  Center  i s  t o  

serve  t h e  needs of sma l l e r  agencies  who have no d a t a  processing 

c a p a b i l i t i e s  of  t h e i r  own, and a l s o  t o  s e rve  l a r g e r  agencies  whose 

workload exceeds t h e i r  own d a t a  processing c a p a c i t i e s .  

SUNSET FACTOR: THE DEGREE TO WHICH 

THE DATA CENTER HAS BEEN ABLE TO RESPOND 

TO THE NEEDS OF THE PUBLIC AND THE EFFICIENCY 

WITH WHICH I T  HAS OPERATED 

I n  c o n t r a s t  t o  a l i c e n s i n g  board o r  r egu la to ry  agency the  DOA-Data Center  

has only  i n c i d e n t a l  i n t e r a c t i o n  wi th  t h e  publ ic .  The na tu re  and purpose 

of t h e  DOA-Data Center  do n o t  d i r e c t l y  p l ace  i t  i n  t h e  p o s i t i o n  of 

responding t o  pub l i c  needs. 



SUNSET FACTOR: THE EXTENT TO WHICH 

THE DATA CENTER HAS OPERATED WITHIN 

THE PUBLIC INTEREST 

To t h e  e x t e n t  t h e  DOA-Data Center  has  f a i l e d  t o  ensure t h a t  i t s  u s e r s  use 

t h e  Cen te r ' s  resources  e f f i c i e n t l y ,  and t o  t h e  ex t en t  t h e  Center has  

f a i l e d  t o  monitor and eva lua t e  i ts func t ions ,  t h e  DOA-Data Center  may no t  

have operated wi th in  t h e  pub l i c  i n t e r e s t .  (pages 21 and 31) 

SUNSET FACTOR: THE EXTENT TO WHICH 

RULES AND REGULATIONS PROMULGATED BY 

THE DATA CENTER ARE CONSISTENT WITH 

THE LEGISLATIVE MANDATE 

The DOA-Data Center  h a s  no enabl ing  s t a t u t e s  t o  provide  i t  wi th  

rule-making a u t h o r i t y .  Consequently, t h e  DOA-Data Center  does no t  

promulgate r u l e s .  

SUNSET FACTOR: THE EXTENT TO WHICH 

THE DATA CENTER HAS ENCOURAGED INPUT 

FROM THE PUBLIC BEFORE PROMULGATING ITS 

RULES AND REGULATIONS AND THE EXTENT TO 

WHICH I T  HAS INFORMED THE PUBLIC AS TO 

ITS ACTIONS AND THEIR EXPECTED IMPACT 

ON THE PUBLIC 

Th i s  Sunset f a c t o r  i s  no t  app l i cab le  t o  DOA-Data Center.  

SUNSET FACTOR: THE EXTENT TO WHICH THE 

DATA CENTER HAS BEEN ABLE TO INVESTIGATE 

AND RESOLVE COMPLAINTS THAT ARF, WITHIN 

ITS JURISDICTION 

The Data Center  does not  r ece ive ,  i n v e s t i g a t e  o r  r e so lve  complaints.  



SUNSET FACTOR: THE EXTENT TO WHICH THE 

ATTORNEY GENERAL OR ANY OTHER APPLICABLE 

AGENCY OF STATE GOVERNMENT HAS THE AUTHORITY 

TO PROSECUTE ACTIONS UNDER ENABLING LEGISLATION 

The DOA-Data Center  has no enabl ing  l e g i s l a t i o n  t o  d e f i n e  v i o l a t i o n s  o r  

of fenses .  

SUNSET FACTOR: THE EXTENT TO WHICH 

THE DATA CENTER HAS ADDRESSED DEFICENCIES 

I N  THE ENABLING STATUTES WHICH PREVENT IT 

FROM FULFILLING ITS STATUTORY MANDATE 

The DOA-Data Center  has  no t  found a need t o  reques t  t h a t  enabl ing  

l e g i s l a t i o n  be c rea t ed  o r  t h a t  t he  Center  be g iven  s t a t u t o r y  a u t h o r i t y  o r  

r e s p o n s i b i l i t i e s  of any kind. 

SUNSET FACTOR: THE EXTENT TO WHICH 

CHANGES ARE NECESSARY I N  THE LAWS OF 

THE DATA CENTER TO ADEQUATELY COMPLY 

WITH THE FACTORS LISTED I N  THE SUBSECTION 

The a u d i t  d id  not  r evea l  a need f o r  changes i n  t h e  laws of t h e  DOA-Data 

Center.  



FINDING I 

CHANGES ARE NECESSARY TO IMPROVE THE DOA-DATA CENTER'S PROJECT DEVELOPMENT 

PROCESS. 

The DOA-Data Center  i s  r e spons ib l e  f o r  developing and maintaining d a t a  

processing systems f o r  those  S t a t e  agencies  t h a t  do not  have t h e  e x p e r t i s e  

t o  perform t h i s  func t ion  f o r  themselves. Our review revea led  t h a t  t h e  

DOA-Data Cen te r ' s  p r o j e c t  development process  performed by t h e  Systems and 

Programming Sec t ion  i s  not  func t ioning  adequately.  We found t h e  fo l lowing  

d e f i c i e n c i e s  i n  t he  process:  

1. The synopsis  and eva lua t ion  phases of t h e  process  a r e  performed 

i n  a cursory  manner, 

2. The DOA-Data Center  can  reduce t h e  t ime spent  performing t h e  

coding func t ion ,  

3 .  P r o j e c t s  a r e  not  monitored proper ly ,  and 

4. P r o j e c t  review and acceptance procedures a r e  not  followed. 

I n  a d d i t i o n ,  we found t h a t  1 )  u s e r  agencies  a r e  not provided a l t e r n a t i v e s  

t o  t h e  DOA-Data Center  f o r  t h e i r  automation needs, and 2 )  t h e  problems 

descr ibed have been compounded by h igh  s t a f f  turnover .  A s  a r e s u l t ,  t h e  

DOA-Data Center  does not  complete p r o j e c t s  w i th in  t h e  budgeted c o s t s  o r  

required d a t e s  o r  i n  some i n s t a n c e s  does no t  complete p r o j e c t s  a t  a l l .  

DOA-Data Center P r o j e c t  

Development L i f e  Cycle 

The DOA-Data Center  h a s  developed a p r o j e c t  development l i f e  cyc l e  t h a t  i s  

divided i n t o  f o u r  phases wi th  s e v e r a l  s t e p s  wi th in  each phase. The cyc le  

i s  summarized a s  follows: 



REQUEST AND SYNOPSIS PHASE 

A. P r o j e c t  Request 

A b r i e f  d e s c r i p t i o n  of t h e  system, o b j e c t i v e s  t o  be met and 

a n t i c i p a t e d  c o s t s  and bene f i t s .  

B. P r o j e c t  Synopsis 

A s ta tement  of  u s e r  o b j e c t i v e s ,  l i m i t a t i o n s ,  expected b e n e f i t s ,  

a d d i t i o n a l  recommendations and a f e a s i b i l i t y  study. 

EVALUATION PHASE 

A .  General System Flowchart 

A g raphic  o u t l i n e  of t he  flow of  da ta .  

B. C o s t / ~ e n e f i t  Analysis  

A d e t a i l e d  summary of t h e  est imated development and ope ra t iona l  c o s t s  

compared with t h e  expected b e n e f i t s  and a n  eva lua t ion  of a l t e r n a t i v e s .  

C.  P r o j e c t  I n i t i a t i o n  and Control  P repa ra t ion  

A document t o  support  s e l e c t e d  a l t e r n a t i v e s ,  u s e r  r e s p o n s i b i l i t i e s ,  

c o s t s  and time frames involved. 

DEVELOPMENT PHASE 

A. Equipment P repa ra t ion  

Planning f o r  t h e  hardware, sof tware  and f a c i l i t y  needs of t he  p ro j ec t .  

B. D e t a i l  Design 

A summary of t h e  i n p u t ,  d a t a ,  output ,  programming and processing 

requirements of t h e  p ro j ec t .  

C .  Program S p e c i f i c a t i o n  

An o u t l i n e  of what func t ion  each program i s  t o  perform as a  b a s i s  f o r  

t h e  f i n a l  program documentation. 

D. Ma te r i a l s  P repa ra t ion  

Ordering any spec i a l i zed  forms o r  m a t e r i a l s  necessary f o r  t h e  p r o j e c t .  



E. Coding 

The t r a n s l a t i o n  of t h e  d e t a i l  des ign  i n t o  executable  programming code. 

F. Tes t ing  

The preparing of a  t e s t  p l a n  and t h e  t e s t  d a t a ,  and t h e  t e s t i n g  of t h e  

program and t h e  system. 

G. Documentation 

Communication among a n a l y s t ,  u se r ,  programmer and ope ra to r  t o  ensure  

t h a t  a l l  major p o i n t s  of development and implementation have been 

addressed. 

H. Conversion 

Convert e x i s t i n g  formats  i n t o  those  requi red  by t h e  new p ro jec t .  

I. User Training 

Tra in ing  conducted t o  f a m i l i a r i z e  t h e  u s e r  wi th  t h e i r  f u n c t i o n  w i t h i n  

the system. 

PROJECT REVIEW AND ACCEPTANCE 

A .  General Review 

A review a s  soon a s  t he  system i s  s e t t l e d  t o  eva lua t e  development, 

opera t ion  and var iance  from est imated cos t s .  

B. P r o j e c t  Acceptance 

A formal acceptance of t h e  p r o j e c t  by t h e  user .  

C. Problem Resolut ion 

A method f o r  c o r r e c t i n g  problems t h a t  cause t h e  p r o j e c t  t o  no t  meet 

t he  needs of t h e  user .  

Our review of the  DOA-Data Center  p r o j e c t  development l i f e  cyc l e  revealed 

t h a t  some func t ions  a r e  not  performed adequately and o t h e r s  not  

e f f i c i e n t l y .  



The S v n o ~ s i s  and Evalua t ion  Phases 

Of t h e  P r o j e c t  Development Process  

Are Performed I n  A Cursory Manner 

The synopsis  and eva lua t ion  phases of t h e  p r o j e c t  development process  a r e  

perhaps t h e  most c r i t i c a l  a s  they e s t a b l i s h  t h e  framework f o r  t h e  whole 

p ro j ec t .  According t o  t h e  manager of t h e  Systems and Programming 

funct ion:  1 )  t h e s e  phases a r e  t he  most c r i t i c a l ,  and 2 )  t h e r e  could be a  

f ive-  t o  t e n f o l d  improvement i n  t h e  r e s u l t s  of  p r o j e c t s  i f  more a n a l y s i s  

was done. 

We found these  phases a r e  performed i n  a  cursory  manner i n  t h a t  t oo  l i t t l e  

t ime i s  devoted t o  t h e s e  phases and e s s e n t i a l  s t e p s  a r e  e i t h e r  not 

performed o r  a r e  not  performed adequately.  

A p roduc t iv i ty  a n a l y s i s  of t he  Systems and Programming s t a f f ' s  t ime showed 

t h a t  t h e  s t a f f  spends l e s s  than  t e n  percent  of i ts  time performing 

synopsis  and eva lua t ion  tasks .  The manager of Systems and Programming 

t o l d  us  t h a t  a l though i t  was d i f f i c u l t  t o  provide a  percentage f i g u r e  of 

what should be spent  on these  phases,  he would p r e f e r  t o  s e e  h i s  s t a f f  

spend a minimum of 15 percent  of  i ts  time i n  synops is  and eva lua t ion .  

We a l s o  found t h e  DOA-Data Center does not  perform adequate ly  many of the  

s t e p s  i n  t h e  synops is  and eva lua t ion  phases of  t h e  p r o j e c t  l i f e  cycle .  

Reviewing 14 p r o j e c t s  t h a t  were scheduled f o r  completion i n  f i s c a l  year  

1980-81, we found t h e  DOA-Data Center  appa ren t ly  d i d  not  perform 

f e a s i b i l i t y  s t u d i e s  o r  c o s t  b e n e f i t  ana lyses  f o r  any of t h e  p r o j e c t s  

reviewed. I f  such s t u d i e s  were done, they  were e i t h e r  n o t  done formally 

o r  no t  included i n  t he  p r o j e c t  f i l e s .  

Our review revealed t h a t  t he  DOA-Data Center  does no t  perform the  synops is  

and eva lua t ion  phases adequately f o r  t h e  fo l lowing  reasons: 

1. A DOA-Data Center  po l i cy  t h a t  u s e r  agencies  w i l l  not  be charged 

f o r  synops is  o r  eva lua t ion  work i f  t h e  u s e r  dec ides  no t  t o  

proceed wi th  t h e  p r o j e c t  development. 



2. The DOA-Data Cen te r ' s  P o l i c y  and Standards Manual i s  unc lea r  wi th  

regard t o  what is t o  be performed i n  t he  synops is  and eva lua t ion  

phases.  

DOA-Data Center  "No Charge" Po l i cy  

The DOA-Data Center  h a s  adopted a  "marketing" philosophy of no t  charging 

f o r  synopsis  o r  eva lua t ion  work i f  t h e  u s e r  dec ides  not  t o  proceed with 

t h e  p r o j e c t  development. Th i s  i s  done because i n  many i n s t a n c e s  agencies  

need t o  know how much a  p r o j e c t  w i l l  c o s t  before  reques t ing  funds f o r  t h e  

p ro j ec t .  However, s i n c e  t h e  DOA-Data Center  ope ra t e s  on a  revolving-fund 

concept,  t h e  "no charge" work must be recovered elsewhere i f  t h e  Center i s  

t o  remain so lvent .  This  p u t s  p re s su re  on t h e  Systems and Programming 

s t a f f  t o  perform the  synops is  and eva lua t ion  phases quick ly  t o  m i t i g a t e  

t he  p o s s i b i l i t y  of no t  recovering c o s t s  i f  t he  u s e r  agency dec ides  not  t o  

proceed with p r o j e c t  development. 

Po l i cy  and Standards 

Manual Is Unclear 

The D O A - D a t a  Cen te r ' s  Po l i cy  and Standards Manual ( ~ a n u a l )  governing 

p r o j e c t  development was o r i g i n a l l y  prepared i n  1972 and has  b a s i c a l l y  

remained unchanged s ince .  Our review of t h e  Manual revealed t h a t  i t  does 

not  c l e a r l y  de f ine  what t a s k s  a r e  t o  be performed and how they  a r e  t o  be 

performed, e s p e c i a l l y  t a s k s  regarding f e a s i b i l i t y  s t u d i e s  and cost/benef i t  

analyses .  According t o  t h e  Systems and Programming manager i n  a  s ta tement  

regarding f e a s i b i l i t y  s t u d i e s ,  

"There i s  nothing w i t h i n  t h e  P o l i c i e s  and Standards  
Manual which provides a  c l u e  a s  t o  what i s  t o  go i n  
there....We recognize t h e  out-of-date cond i t i on  of  t h e  
P o l i c i e s  and Standards Manual and a r e  working a t  t h i s  
t ime toward a  complete r e v i s i o n  of t he  document." 



The DOA-Data Center  Can Reduce The 

Time S ~ e n t  Performine: t he  Codim Funct ion 

Our review of t h e  DOA-Data Center  development process  revealed t h a t  t h e  

coding f u n c t i o n  i s  t h e  most time-consuming and expensive p o r t i o n  of t h e  

process.  The DOA-Data Center  has  not  made a formal e f f o r t  t o  reduce the  

time and c o s t  spent  coding. It  should be noted t h a t  t h e  DOA-Data Center  

manager is  aware of t h e  problem and i s  planning t o  t ake  s t e p s  t o  reduce 

coding time and s h i f t  t h e  emphasis toward t h e  synops is  and eva lua t ion  

phases of t h e  development process.  According t o  a consu l t an t  h i r e d  by t h e  

Off ice  of  t he  Auditor  General t o  eva lua t e  t h e  Data Center ,  t h e  fol lowing 

s t e p s  could be taken  t o  sys t ema t i ca l ly  reduce coding time. 

"Management should have i d e n t i f i e d  one o r  more op t ions  
t o  reduce c o s t ,  such a s  s t r u c t u r e d  programming (no t  
always seen  t o  reduce c o s t )  , modular programming, 
reuseable  code i n  t h e  form of l i b r a r y  r o u t i n e s ,  
"breadboard" programming. One of those  op t ions  should 
have been s e l e c t e d ,  and a p r o j e c t  proposed f o r  
implementation. 

"Elements of coding time should have been analyzed, and 
sugges t ions  f o r  reducing t h a t  time made. 

"Time involved i n  coding ( a s  we l l  a s  t h e  r e s t  of t h e  
cyc l e )  could be reduced by adopting a t imesharing 
' s t y l e '  o f  development, i n  which no p r i n t o u t  i s  
requi red ,  d a t a  and output  a r e  s to red  on d i s k ,  output  i s  
reviewed on d i s k  and programs resubmitted without  eve r  
s ee ing  any p r i n t e d  copy. System u t i l i t y  r o u t i n e s ,  job 
c o n t r o l  language, and ope ra t ing  techniques may r e q u i r e  
modif icat ion.  Management should be aware of t hese  
p o s s i b l i t i e s . "  

P r o j e c t s  Are Not Monitored Proper ly  

Our review revealed t h a t  t h e  DOA-Data Center  does no t  monitor adequately 

the  p r o j e c t s  being developed. We found t h a t  t h e  p r o j e c t  p l ans  were not 

being updated s y s t e m a t i c a l l y  and t h a t  p r o j e c t  changes were not  documented 

properly.  A s  a r e s u l t ,  p r o j e c t s  overrun budgeted c o s t s  and est imated 

completion da tes .  



For example, a s  of October 1981 of t h e  16 Data Center  p r o j e c t s  scheduled 

f o r  completion i n  f i s c a l  y e a r  1980-81, e i g h t  were overbudget,  two were 

completed wi th in  budget and two had been ha l ted .  The s t a t u s  of t h e  

remaining f o u r  p r o j e c t s  could no t  be determined as they  were ongoing 

p ro j ec t s .  

The DOA-Data Center  has  a n  automated p r o j e c t  s t a t u s  r e p o r t  system designed 

t o  monitor p r o j e c t s ,  however, t h i s  system has not  been updated on a t imely  

bas is .  I n  add i t i on ,  t h e  P o l i c y  and Standards Manual i nc ludes  a procedure 

f o r  documenting p r o j e c t  changes and a d j u s t i n g  budgeted c o s t s  based on 

t h e s e  changes. However, t hese  procedures  a r e  o f t e n  not  followed leaving  

the  DOA-Data Center  with no documentation t o  support  a n  increased  charge. 

I t  should be noted t h a t  t h e  DOA-Data Center  i s  now t ak ing  s t e p s  t o  reso lve  

these  problems, i nc lud ing  having a q u a l i t y  assurance  group check each 

p r o j e c t  being developed a t  c e r t a i n  mi l epos t s  dur ing  t h e  development 

process.  

P r o j e c t  Review and Acceptance 

Procedures Are Not Followed 

P r o j e c t  review and acceptance procedures  a r e  necessary t o  ensure t h a t  

1 )  t h e  p r o j e c t s  a c t u a l l y  meet t h e  needs of t he  u s e r s ,  and 2 )  Data Center  

management becomes aware of any problems t h a t  occurred i n  t h e  development 

of t h e  p r o j e c t  and can take  s t e p s  t o  prevent  t h e i r  reoccurrences i n  

subsequent p ro j ec t s .  

Our review of t he  development p r o j e c t s  i n  f i s c a l  y e a r  1980-81 revealed 

t h a t  fewer than  t e n  percent  of  those  p r o j e c t s  were formal ly  accepted by 

the  u s e r  agency o r  reviewed by DOA-Data Center  s t a f f  even though t h e  

Po l i cy  and Procedures Manual r e q u i r e s  t h e s e  procedures.  This  occurs  

because i n  many i n s t a n c e s  t h e  u s e r  agency w i l l  no t  formal ly  accept  a 

p r o j e c t  u n t i l  t he  p r o j e c t  i s  a c t u a l l y  i n  product ion a t  which time t h e  

a n a l y s t  i n  charge of t he  p r o j e c t  i s  working on ano the r  p r o j e c t  and has  

f o r g o t t e n  t h a t  t h e  p r o j e c t  was no t  reviewed o r  accepted. 



User Agencies Are Not Provided 

A l t e r n a t i v e s  To t h e  DOA-Data Center  

For  The i r  Automation Needs 

During t h e  synopsis  and eva lua t ion  phases,  u s e r  agencies  a r e  o f t e n  not  

made aware of t h e  a l t e r n a t i v e s  t o  t h e  DOA-Data Center  t h a t  a r e  a v a i l a b l e  

t o  meet t h e i r  automation needs. A s  a r e s u l t ,  some agencies  c o n t r a c t  with 

DOA-Data Center  t o  develop p r o j e c t s  t h a t  may be more e a s i l y ,  and l e s s  

expensively,  accomplished through o t h e r  op t ions .  

Two examples of p r o j e c t s  i n  which the  agencies  were no t  informed of  l e s s  

expensive, more e a s i l y  implementable a l t e r n a t i v e s ,  a r e  descr ibed below. 

Case I - Liquor Licensing Board 

The Liquor  Licensing Board cont rac ted  wi th  the  DOA-Data Center  t o  develop 

a l i c e n s i n g  system. The o r i g i n a l  c o s t s  were es t imated  t o  be $15,040 t o  

develop t h e  system and $11,354 p e r  y e a r  t o  opera te  t h e  system. During the  

i n i t i a l  eva lua t ion ,  Liquor Licensing was not  informed of any a l t e r n a t i v e s  

t o  t h e  proposed DOA-Data Center  System. 

The system was developed and implemented over  a th ree-year  per iod  a t  a 

cos t  t o  t h e  Liquor Licensing Board of $19,420. An a d d i t i o n a l  $2,981 i n  

c o s t  overruns was absorbed by t h e  DOA-Data Center  as overhead. However, 

t he  system never  d id  work according t o  t h e  Liquor Licensing Board and was 

scrapped i n  f avo r  of two word processing u n i t s  ob ta ined  on a three-year  

lease/purchase agreement c o s t i n g  $12,070 p e r  year .  Liquor  Licensing Board 

s t a f f  t o l d  u s  t h e  word process ing  u n i t s  do no t  have a l l  of t he  

c a p a b i l i t i e s  of t he  DOA-Data Center ,  bu t  t h a t  t h e  u n i t s  do meet Liquor 

Licensing Board needs and a r e  more cos t  e f f e c t i v e .  

I t  should be noted t h a t  t he  Liquor  Licensing Board w i l l  be r ep l ac ing  the  

p re sen t  word processing u n i t s  w i th  more powerful u n i t s  i n  February 1982. 

These new u n i t s ,  which w i l l  c o s t  a n  a d d i t i o n a l  $91 pe r  month, have 

increased  s t o r a g e  and memory c a p a b i l i t i e s  and a r e  cornpatable wi th  the  

present  u n i t s .  



Case I1 - R e g i s t r a r  of Cont rac tors  

The R e g i s t r a r  of Cont rac tors  p r e s e n t l y  has  i t s  l i c e n s i n g  system automated 

through the  DOA-Data Center. I n  November 1980 i t  requested a modi f ica t ion  

t o  t he  system t o  provide f o r  s taggered  renewal of l i c e n s e s  a s  requi red  by 

a s t a t u t o r y  change. 

The R e g i s t r a r ' s  o f f i c e  l a t e r  requested a d d i t i o n a l  c o s t  e s t ima te s  on 

changing t h e  l i c e n s i n g  system t o  an  on-l ine system and c o s t  e s t ima te s  on 

automating i t s  compliance da ta .  The DOA-Data Center  est imated i t  would 

c o s t  $15,800 t o  implement a s taggered renewal system. It a l s o  es t imated  

i t  would c o s t  $26,000 t o  develop a system t o  automate t h e  compliance ' d a t a  

and $14,200 annual ly t o  ope ra t e  t h e  system. Before t h e  R e g i s t r a r  r e a l i z e d  

i t  could n o t  a f f o r d  both  t h e  on-l ine and compliance d a t a  c o s t  s t u d i e s  and 

discont inued i ts reques t  $1,200 was spent  f o r  s tudy  work on the  on-l ine 

system. The a s s i s t a n t  R e g i s t r a r  t o l d  u s  t o  h i s  knowledge "...no c o s t  

b e n e f i t  ana lyses  were performed, no r  was any eva lua t ion  of p o s s i b l e  

a l t e r n a t i v e s  explored." 

Because of  t h e  c o s t s  p ro j ec t ed  by DOA-Data Center  t h e  R e g i s t r a r  explored 

a l t e r n a t i v e s  on i t s  own. The R e g i s t r a r  h i r e d  a temporary s t a f f  member a t  

a c o s t  o f  $2,400 a s  p a r t  of a n  eva lua t ion  t h a t  concluded t h e  l i c e n s i n g  

system could be placed on a minicomputer, t h e  s taggered  renewal system 

implemented and t h e  compliance d a t a  f i l e  automated wi th  a f ive-year  

sav ings  of more than  $85,000 when compared t o  t h e  DOA-Data Center  costs.* 

The DOA-Data Processing Div i s ion  has s i n c e  g iven  t h e  R e g i s t r a r  permission 

t o  proceed wi th  t h i s  a l t e r n a t i v e  a s  a " p i l o t "  p r o j e c t .  

DOA-Data Center  o f t e n  does not  inform agencies  of a l t e r n a t i v e s  t o  i t s  

Systems and Programming s e r v i c e s  f o r  two primary reasons: 1 )  because 

DOA-Data Center  must market i ts  s e r v i c e s  i t  does not  regard i t s e l f  a s  

having a r o l e  of providing agencies  wi th  a l t e r n a t i v e s ,  and 2) some 

a l t e r n a t i v e s  l i e  ou t s ide  t h e  e x p e r t i s e  of  t he  DOA-Data Center  systems and 

programming s t a f f .  

* The R e g i s t r a r  eva lua ted  s i x  a l t e r n a t i v e s  ( i nc lud ing  t h e  DOA-Data 
c e n t e r )  f o r  meeting i ts  needs and compared hardware, maintenance, 
development, annual ope ra t ing  and overhead cos t s .  



I n  explaining t h e  DOA-Data Center marketing philosophy, the  Systems and 
Programming manager gave t h e  fol lowing analogy: 

"...if you came t o  me a t  15 th  Avenue and Adams and I am 
a t a x i  d r i v e r  and you asked me t o  d r i v e  you t o  the  
Capi to l ,  I am not  going t o  suggest you walk down t h e  
two blocks yourse l f ,  nor  am I going t o  suggest you walk 
one block and ca tch  a bus. I f  I know t h a t  my veh ic l e  
i s  capable of conveying you t o  the  Capi to l ,  and i t  i s  
an  a l t e r n a t i v e  t h a t  w i l l  so lve  t h e  problems of g e t t i n g  
you t o  t h e  c a p i t o l ,  I w i l l  t ake  you there.  I w i l l  no t  
do i t  i n  a  round-about fashion,  however, I w i l l  t ake  
you the re  i n  the  b e s t  manner I can. I w i l l  do i t  with 
a  smile knowing f u l l  wel l  t h a t  my good s e r v i c e  might 
cause you t o  use my t a x i  again." 

With regard t o  exper t i se ,  t h e  DOA-Data Center manager t o l d  u s  h i s  s t a f f ' s  

e x p e r t i s e  was l a r g e l y  i n  t h e  use of mainframe computers and t h e i r  

a p p l i c a t i o n s  and t h a t  they d id  no t  have s u f f i c i e n t  e x p e r t i s e  i n  mini- and 

microcomputers and word processors  t o  be a b l e  t o  provide use r s  with 

comparative da ta  on these  a l t e r n a t i v e s .  

During the  course of the  performance a u d i t  of t h e  DOA-Data Processing 

Divis ion  ( ~ e p o r t  81-12) we noted t h a t  the  DOA-Data Processing Division has 

i d e n t i f i e d  a  need f o r  p r o j e c t s  (computer app l i ca t ions )  t o  be reviewed i n  a  

manner s i m i l a r  t o  t h a t  used f o r  acqui r ing  da ta  processing equipment. I f  

such a procedure were e s t ab l i shed  i t  would al low DOA-Data Processing 

Division,  a  t h i r d  p a r t y  no t  concerned with marketing i t s  se rv ices ,  t o  

provide use r s  with a l t e r n a t i v e s  t o  DOA-Data Center. 

Turnover Has Compounded Development Problems 

Each of the  problems i n  the  development process described above has been 

compounded by h igh  s t a f f  turnover i n  the  Systems and Programming sect ion.  

The turnover r a t e  f o r  EDP Programmer Analyst 11's i n  t h e  Department of 

Administration was 83 percent  i n  f i s c a l  yea r  1979-80 and 33 percent i n  

f i s c a l  year  1980-81. The turnover r a t e  f o r  EDP Programmer Analyst 111's 

was 50 percent  i n  f i s c a l  yea r  1979-80 and 100 percent  i n  f i s c a l  year  

1980-81. By way of c o n t r a s t ,  turnover f o r  a l l  pos i t ions  i n  S t a t e  se rv ice  

was 25 percent  i n  f i s c a l  y e a r  1980-81. 



Such turnover has had i t s  impact on t h e  development process p a r t i c u l a r l y  

with regard t o  overruns of budgets and deadlines.  For example, t h e  da ta  

base system being developed f o r  t h e  Land Department i s  $107,000 over  

budget. This  p r o j e c t  has had four  d i f f e r e n t  p r o j e c t  l eade r s  i n  t h r e e  

years .  S imi la r ly ,  i n  responding t o  an  Auditor General survey of DOA-Data 

Center users ,  t h e  Con t ro l l e r  of the  Arizona Corporation Commission wrote: 

" I  t h ink  t h e  b igges t  and most important problem with 
the  Data Center i s  turnover. We have l o s t  t h r e e  of the  
f i v e  Programmers and P r o j e c t  Leaders assigned t o  us i n  
the  l a s t  month. One of our  p r o j e c t s  i s  of such a 
magnitude t h a t  we have had t o  s t o p  a l l  f u r t h e r  a c t i o n  
on i t  due t o  t h i s  l o s s  of con t inu i ty  i n  s t a f f i n g  and 
l ack  of adequate support.  The r e s u l t  i s  c o s t l y  and 
annoying delays. " 

DOA-Data Center and the  S t a t e  Personnel Divis ion  have taken some s t e p s  t o  

at tempt t o  a l l e v i a t e  the  problem. Beginning Ju ly  1, 1981, the  DOA-Data 

Center was given permission t o  h i r e  EDP prograrnmer/~nalyst 1 ' s  and 11's a t  

s t e p  th ree  of t h e  s a l a r y  schedule. I n  September 1981 t h e  pos i t ions  i n  t h e  

Systems and Programming s e c t i o n  received one grade upgrades. The Systems 

and Programming manager t o l d  us t h a t  although these  new s a l a r i e s  may s t i l l  

be s l i g h t l y  low, they a r e  now competitive. He be l i eves  i t  w i l l  he lp  

r e l i e v e  the  problem of s t a f f  leaving  f o r  25 percent  t o  35 percent  s a l a r y  

increases .  

CONCLUSION 

The DOA-Data Center ' s  p r o j e c t  development process i s  d e f i c i e n t  i n  s e v e r a l  

a reas .  P r o j e c t s  a r e  not  evaluated o r  planned properly. I n  add i t ion ,  the  

DOA-Data Center spends a  s i g n i f i c a n t  amount of time performing t h e  coding 

funct ion.  Also, p r o j e c t s  a r e  not  monitored properly and the  DOA-Data 

Center does not  fol low p r o j e c t  review and acceptance procedures. F i n a l l y ,  

u se r  agencies a r e  not  provided a l t e r n a t i v e s  t o  the  DOA-Data Center and a l l  

of the  above problems have been compounded by high s t a f f  turnover i n  t h e  

Systems and Programming sec t ion .  A s  a  r e s u l t ,  t he  DOA-Data Center does 

not complete most p r o j e c t s  wi th in  budgeted c o s t s  o r  completion dates .  



RECOMMENDATIONS 

1. The DOA-Data  Center  should: 

a .  Change t h e  p o l i c y  of performing the  synops is  and eva lua t ion  

phases of a  p r o j e c t  f r e e  of charge i f  t he  u s e r  agency does 

no t  proceed wi th  development. 

b. Revise t h e  Po l i cy  and Standards Manual t o  c l a r i f y  t h e  

methods f o r  performing each t a s k  i n  t h e  p r o j e c t  development 

process ,  e s p e c i a l l y  f e a s i b i l i t y  s t u d i e s .  

c .  Adopt a  t ime-sharing " s ty l e "  of development. 

d. Analyze the  coding f u n c t i o n  and adopt  a  method t o  reduce 

coding c o s t s  which might include:  

- s t r u c t u r e d  programming, 

- modular programming, 

- reusable  code i n  t he  form of l i b r a r y  rou t ine ,  o r  

- breadboard programming. 

e. Monitor p r o j e c t s  more c l o s e l y  inc luding  more t imely  updat ing 

of p r o j e c t  p l a n s  and s t a t u s  r e p o r t s ,  and ensur ing  t h a t  

p r o j e c t  changes a r e  documented. 

f .  Follow the  e s t a b l i s h e d  p r o j e c t  review and acceptance 

procedures  when concluding p ro j ec t s .  

2. The L e g i s l a t u r e  should cons ide r  providing t h e  DOA-Data Processing 

Div is ion  wi th  t h e  r e s p o n s i b l i t y  of e s t a b l i s h i n g  a n  a p p l i c a t i o n  

review process  s i m i l a r  t o  t h e  EDP equipment a c q u i s i t i o n  review 

process .  Such a n  a p p l i c a t i o n  review process  should inc lude  needs 

a n a l y s i s ,  c o s t  b e n e f i t  a n a l y s i s ,  f e a s i b i l i t y  s t u d i e s  - and a n  

e x p l o r a t i o n  of a l t e r n a t i v e s  f o r  meeting needs. 



FINDING I1 

IMPROVEMENTS ARE NEEDED I N  THREE ASPECTS OF THE MANAGEMENT OF THE DOA-DATA 

CENTER: MANAGEMENT PHILOSOPHY, PLANNING AND PROBLEM RESOLUTION PROCEDURES. 

The DOA-Data Center  has  primary r e s p o n s i b i l i t y  f o r  meeting t h e  d a t a  

processing needs of a l l  s t a t e  agencies  t h a t  do not  have t h e i r  own d a t a  

centers .  To more e f f e c t i v e l y  and e f f i c i e n t l y  s e rve  t h e  needs of  t hese  

agencies  DOA-Data Center  needs t o  change: 

- A management philosophy t h a t  i nc ludes  providing whatever s e r v i c e  

a u s e r  agency may reques t  r ega rd l e s s  of whether t h e  reques t  w i l l  

r e s u l t  i n  i n e f f i c i e n t  u se  of DOA-Data Center  resources.  

- A planning process  t h a t  i s  no t  s u f f i c i e n t l y  coordinated wi th  u s e r  

agencies '  needs and i s  based on inadequate  da ta .  

- A problem-resolut ion process  t h a t  has  never  been formal ly  

e s t ab l i shed  and implemented w i t h i n  t h e  management systems of t h e  

Center. 

Inappropr i a t e  Data Center  

Management Philosophy 

Our review of t h e  DOA-Data Center  revealed a management philosophy t h a t  

a l lows  i n e f f i c i e n t  u t i l i z a t i o n  of resources.  This  philosophy inc ludes  

providing whatever s e r v i c e  a u s e r  agency r e q u e s t s  r e g a r d l e s s  of whether 

resources  a r e  e f f i c i e n t l y  used. I n c e n t i v e s  t o  ope ra t e  e f f i c i e n t l y  a r e  

lack ing  because 

1. t h e  DOA-Data Center  ope ra t e s  under a revolving fund concept.  

2. Users a r e  requi red  t o  use t h e  DOA-Data Center  i n  preference  t o  

ou t s ide  sources.  



Operating under a revolv ing  fund D O A - D a t a  Center  has  no incen t ive  t o  

ensure  t h a t  i t s  u s e r s  u se  i t s  resources  e f f i c i e n t l y .  DOA-Data  Center  i s  

funded by charges t o  i ts  u s e r s  based on t h e  resources  consumed. The more 

resources  consumed because of u s e r  r eques t s  t h e  more funds a r e  generated 

f o r  t h e  Revolving Fund. If the  Data Cen te r ' s  s t a f f  o r  equipment capac i ty  

i s  reached any a d d i t i o n a l  funds generated w i l l  pay f o r  new s t a f f  o r  

equipment. Thus, i n  terms of  DOA-Data Center  expansion t h e r e  may a c t u a l l y  

be a d i s i n c e n t i v e  t o  have u s e r  agencies  use i t s  resources  e f f i c i e n t l y .  

The problem i s  compounded by the  f a c t  t h a t  many DOA-Data Center  u s e r s  a r e  

small and may no t  be s u f f i c i e n t l y  s o p h i s t i c a t e d  i n  d a t a  process ing  t o  know 

i f  they a r e  us ing  i t s  resources  e f f i c i e n t l y .  

I n  a s i m i l a r  manner t h e  DOA-Data Center may no t  have a n  i n c e n t i v e  t o  use  

resources  e f f i c i e n t l y  because un l ike  a computer s e r v i c e  bureau i n  t h e  

p r i v a t e  s e c t o r ,  DOA-Data Center  does not  have t o  compete f o r  i t s  c l i e n t s .  

Under DOA-Data Process ing  Div is ion  p o l i c i e s ,  u s e r s  a r e  requi red  t o  use  

DOA-Data Center  i n  preference  t o  o u t s i d e  sources.  Fu r the r ,  u s e r s  a r e  

l i m i t e d  i n  t h e i r  a b i l i t i e s  t o  buy equipment and perform t h e i r  own d a t a  

process ing  because 1 )  DOA-Data Process ing  Div i s ion  has  no p lans  t o  

a u t h o r i z e  l a r g e  u s e r s  t o  e s t a b l i s h  t h e i r  own c e n t e r s ,  and 2 )  sma l l e r  

u s e r s  cannot buy equipment because DOA-Data Process ing  Div is ion  has placed 

a f r e e z e  on the  a c q u i s i t i o n s  of mini- and microcomputers. 

I n e f f i c i e n t  Use of 

Data Center  Resources 

The DOA-Data Center  does very l i t t l e  t o  ensure t h a t  i t s  resources  a r e  

u t i l i z e d  e f f i c i e n t l y  by u s e r  agencies .  The Data Center  has  e s t ab l i shed  

some s tandards  " i n  a n  e f f o r t  t o  a t t a i n  g r e a t e r  throughput e f f i c i ency . "  

However, t hese  l i m i t s  only r egu la t e  t he  s i z e  of t he  job not  t h e  e f f i c i e n c y  

wi th  which i t  opera tes .  Our review revealed t h a t  i n  many i n s t a n c e s  t h e  

DOA-Data Center  does not  monitor t he  jobs i t  processes  a s  t h e  fol lowing 

cases  i l l u s t r a t e :  



CASE I - A S i g n i f i c a n t  Number of Program Dumps 

A s  d i scussed  on page 32,  Finding 111, Auditor General s t a f f  observed 

t h a t  a s i g n i f i c a n t  number of program dumps were being p r in t ed .  A 

program dump i s  a p r i n t o u t  of  a p o r t i o n  of main memory a t  a s p e c i f i c  

t ime which u s u a l l y  involves  t h e  e n t i r e  program and may inc lude  some of 

t h e  raw data .  These p r i n t o u t s  range i n  s i z e  from j u s t  a few pages t o  

l i t e r a l l y  hundreds of pages. Most program dumps a r e  caused by poor 

program e d i t i n g  o r  d a t a  e n t r y  problems which can be sys t ema t i ca l ly  

co r r ec t ed .  However, t he  DOA-Data Center  has  no t  attempted t o  

determine t h e  cause of program dumps o r  reduce t h e  number o f  program 

dumps being p r in t ed .  DOA-Data Center  personnel  were asked about t h e  

program dumps and responded t h a t  t hey  f e l t  ob l iga t ed  t o  perform 

s e r v i c e s  f o r  which u s e r s  a r e  w i l l i n g  t o  pay. 

According t o  t h e  DOA-Data Center  Operat ions Manager u s e r s  a r e  not  normally 

contacted even i f  i t  i s  known t h a t  a requested job i s  i n e f f i c i e n t  provided 

t h e  job is: 1) wi th in  e s t a b l i s h e d  s i z e  l i m i t s ,  and 2)  r u n  on t h e  second 

o r  t h i r d  s h i f t .  He f u r t h e r  s t a t e d  t h a t  t h e  Data Center  does no t  perce ive  

i t s e l f  a s  being respons ib le  f o r  u s e r s '  a p p l i c a t i o n s  and gave t h e  fol lowing 

example of a n  i n e f f i c i e n t  u s e r  reques t  t h a t  t h e  Data Center  would not  

n e c e s s a r i l y  a t tempt  t o  discourage. The example is  shown a s  Case 11. 

CASE I1 - I n e f f i c i e n t  Tape Drive U t i l i z a t i o n  

The DOA-Data Center  w i l l  become aware t h a t  a n  a p p l i c a t i o n  wi th  t e n  

a c t i v i t i e s  t i e s  up f o u r  t a p e  d r i v e s  s imultaneously.  However, t h e  

f i r s t  n ine  a c t i v i t i e s  r e q u i r e  only one t ape  d r i v e  while  t h e  t e n t h  

a c t i v i t y  r e q u i r e s  f o u r  t ape  d r ives .  I f  t he  u s e r  i s  w i l l i n g  t o  pay f o r  

a l l  f o u r  t ape  d r i v e s  f o r  t h e  e n t i r e  a p p l i c a t i o n  inc lud ing  t h e  time 

when only  one t ape  d r i v e  i s  being used,  t h e  DOA-Data Center  does no t  

f e e l  r e spons ib l e  t o  n o t i f y  t h e  u s e r  of t h e  unnecessary c o s t  i t  i s  

incur r ing .  

Our review a l s o  revealed unnecessary u t i l i z a t i o n  of r e sou rces  f o r  DOA-Data 

Center  in-house purposes a s  t h e  fol lowing case  i l l u s t r a t e s :  



CASE I11 - Unnecessary R e p e t i t i v e  P r i n t i n g  

A s  discussed on page 33, Finding 111, our  review of a  DOA-Data Center  

overhead p r i n t i n g  account  revealed t h a t  c e r t a i n  programs were being 

r ep r in t ed  as many a s  seven t imes wi th  only  minor changes over  a  

one-month period.  When DOA-Data Center  personnel  were questioned 

about  t h i s  p r a c t i c e  they  responded t h a t  t h e  r e p e t i t i v e  p r i n t i n g  was 

unnecessary and could be e l imina ted  wi th  a few programming changes. 

Our a n a l y s i s  i nd ica t ed  t h a t  a t  l e a s t  e i g h t  percent  and a s  much a s  35 

percent  of t h e  DOA-Data Center  in-house p r i n t i n g  i s  unnecessary. I t  

should be noted t h a t  t h i s  could amount t o  more than  1.5 m i l l i o n  p r i n t  

l i n e s  monthly s i n c e  t h e  DOA-Data Center  i s  t h e  l a r g e s t  s i n g l e  u s e r  of 

p r i n t i n g  d i r e c t l y  from disk .  Such a  reduct ion  could save t h e  DOA-Data 

Center  approximately $10,000 p e r  year .  

A s  t h e  preceding cases  i l l u s t r a t e ,  t h e  DOA-Data Center  does not  f e e l  

compelled t o  ope ra t e  e f f i c i e n t l y .  T h i s  r e s u l t s  from a philosophy a t  t h e  

DOA-Data Center  t h a t  i t s  primary f u n c t i o n  i s  t o  f u l f i l l  u s e r  reques ts  

r e g a r d l e s s  of any inhe ren t  i n e f f i c i e n c i e s  i n  those  requests .  

The DOA-Data Center  Planning 

Frocess  Is Inadequate  

Our review of t h e  DOA-Data Center  planning process  revealed t h e  fol lowing 

two weaknesses: 

1. I n s u f f i c i e n t  coo rd ina t ion  between t h e  DOA-Data Center  and t h e  

u s e r  agencies ,  and 

2. A management informat ion  system t h a t  does n o t  provide accu ra t e ,  

u s e f u l  planning information.  

A s  a  r e s u l t ,  t h e  DOA-Data Center  has  developed p r o j e c t s  t h a t  only 

p a r t i a l l y  meet t h e  needs of t he  u s e r  agencies.  I n  a d d i t i o n ,  t h e  DOA-Data 

Center  has  been unable t o  update  i t s  own o v e r a l l  long-range d a t a  

process ing  plan. Fu r the r ,  even t h e  short-range p l ans  f o r  revenue 

a c q u i s i t i o n  have proven t o  be inadequate.  



I n s u f f i c i e n t  Coordinat ion Between 

DOA-Data Center  and User Agencies 

According t o  t h e  Long Range Planning Guidel ines  For  EDP Funct ions t h e  

"planning process  must be b u i l t  on t h e  o b j e c t i v e s  and p l ans  of t h e  u s e r  

and hos t  agency." The DOA-Data Center  has  made only cursory  a t tempts  t o  

o b t a i n  t h e  o b j e c t i v e s  and p lans  of t h e i r  u s e r  agencies .  P r i o r  t o  1981 t h e  

only s t r u c t u r e d  a t tempt  t o  g a t h e r  d a t a  from u s e r s  was a form t h a t  asked 

u s e r s  t o  e s t ima te  t h e i r  f u t u r e  requirements i n  only  t e c h n i c a l  terms such 

a s  CPU time and d i s k  space  a s  opposed t o  program requirements such a s  

documents processed. A s  a r e s u l t ,  t h e  DOA-Data Center  was unable t o  

update i t s  long-range p l a n  f o r  1981 because i t  d id  no t  r ece ive  informat ion  

from the  u s e r  agencies  regard ing  t h e i r  d a t a  process ing  needs. The absence 

of coordinated planning between t h e  DOA-Data Center  and u s e r  agencies  a l s o  

causes  problems wi th  resource  a c q u i s i t i o n  a s  t h e  fo l lowing  example 

i l l u s t r a t e s :  

Example : Front-End Processor  Acquisi t ion.  

The S t a t e  Compensation Fund purchased approximately 40 new te rmina ls  

i n  A p r i l  1981 without  n o t i f y i n g  t h e  DOA-Data Center.  The i n c l u s i o n  of 

t h e s e  t e rmina l s  i n  t h e  DOA-Data Center  network caused t h e  front-end 

processors  t o  reach almost f u l l  capac i ty .  A s  a r e s u l t ,  t he  DOA-Data 

Center  was forced  t o  purchase a new front-end processor  much sooner 

t han  a n t i c i p a t e d  i n  o r d e r  t o  maintain a n  adequate  response time. 

The inadequacies  i n  t h e  DOA-Data Center  planning process  have a l s o  

adverse ly  a f f e c t e d  p r o j e c t  development. According t o  t he  Manager of t h e  

DOA-Data Center  Systems and Programming s e c t i o n  who i s  respons ib le  f o r  

p r o j e c t  development. 



" I n  many cases ,  because of t h e  s h o r t  per iod  of time 
t h a t  everyone has  i n  o r d e r  t o  prepare a  budget r eques t ,  
we a r e  asked t o  develop a  c o s t  o f f  t h e  top  of ou r  heads 
t h a t  might s a t i s f y  t h i s  based on c e r t a i n  c r i t e r i a  t h a t  
we h e a r  about.  Many t imes  t h e  c r i t e r i a  t h a t  we h e a r  
about  is  only a p a r t  of what t h e  u s e r  r e a l l y  wants, bu t  
a t  t h e  t ime t h e  r eques t  i s  made of u s ,  i s  never  given. 
These funds,  when they become a v a i l a b l e ,  a r e  r e a l l y  not  
enough t o  s a t i s f y  the  t o t a l  p r o j e c t  t h a t  t h e  u s e r  now 
has  i n  mind. I n  t h a t  ca se ,  we w i l l ,  wi th  t h e  u s e r ,  
develop i n  a s  modular f a s h i o n  a s  poss ib l e ,  a  system 
us ing  those  funds t h a t  a r e  a v a i l a b l e .  I n  t h a t  case ,  we 
a l l  recognize t h a t  we a r e  r e a l l y  going t o  p a r t i a l l y  
meet t h e  u s e r ' s  des i res . "  

A s  t h e  preceding s ta tement  i l l u s t r a t e s  t h e  DOA-Data Center  has  developed 

p r o j e c t s  t h a t  on ly  p a r t i a l l y  meet t h e  needs of t h e  u s e r  agencies  because 

t h e  p r o j e c t s  a r e  not  adequately planned before  being funded. This  i s  

another  i n d i c a t i o n  t h a t  t h e  DOA-Data Center  needs t o  i n c r e a s e  i t s  

coord ina t ion  wi th  and a s s i s t a n c e  t o  u s e r  agencies.  I n  a n  e f f o r t  t o  do 

t h i s  t h e  DOA-Data Center  is  prepar ing  a  new d a t a  process ing  planning 

ques t ionnai re .  However, a s  o f  September 25, 1981, t h e  planning 

ques t ionna i r e  was not  y e t  completed. 

Substandard Management 

Information System 

A second problem t h a t  causes t h e  d a t a  c e n t e r ' s  planning process  t o  break 

down i s  t h e  f a i l u r e  t o  c o n s i s t e n t l y  g a t h e r  in format ion  necessary f o r  

planning. Most of the  resource u t i l i z a t i o n  informat ion  i s  gathered from 

DOA-Data Center  b i l l i n g  records.  However, i n  many i n s t a n c e s  t h e s e  records 

do no t  r e f l e c t  a c t u a l  u t i l i z a t i o n  i n  s u f f i c i e n t  d e t a i l  f o r  proper  resource 

management. For  i n s t a n c e ,  t h e  DOA-Data Center  cons iders  t he  p r i n t e r s  a s  a  

s i n g l e  b i l l i n g  u n i t .  However, t h e r e  a r e  now f o u r  p r i n t e r s  opera t ing  a t  

two d i f f e r e n t  speeds with varying e f f i c i ency .  The b i l l i n g  system does not  

s epa ra t e  t he  d i f f e r e n t  types  of p r i n t e r s  s o  t h e  DOA-Data Center  has  no 

information on how e f f i c i e n t  each p r i n t e r  ope ra t e s  o r  a t  what capac i ty .  

A s  a  r e s u l t ,  t h e  DOA-Data Center  w i l l  no t  have any d a t a  t o  support  t he  

need f o r  a  new p r i n t e r  when t h e  o l d e r  p r i n t e r s  l o s e  t h e i r  e f f i c i ency .  



A s i m i l a r  s i t u a t i o n  e x i s t s  wi th  t h e  d i s k  d r i v e s  and t a p e  dr ives .  There 

a r e  t h r e e  models o f  d i s k  d r i v e s  w i th  t h r e e  d i f f e r e n t  c a p a c i t i e s .  There 

a r e  a l s o  two models of  t ape  d r i v e s  opera t ing  a t  two d i f f e r e n t  speeds. 

Although t h e s e  d i f f e r e n t  models ope ra t e  a t  d i f f e r e n t  c a p a c i t i e s  and - 
d i f f e r e n t  c o s t s  they,  l i k e  t h e  p r i n t e r s ,  a r e  t r e a t e d  a s  one b i l l i n g  u n i t .  

This  does not  a l low f o r  a n a l y s i s  of a  more c o s t - e f f e c t i v e  equipment mix. 

I t  should be noted t h a t  t h e  DOA-Data Center  has  been d i scuss ing  t h e  need 

f o r  a  new b i l l i n g  system f o r  more than  a  yea r .  However, t h i s  i s  

considered a  low p r i o r i t y  i tem and no a c t i o n  has  been taken t o  o b t a i n  a  

more accu ra t e ,  u s e f u l  system. 

Establ ishment  Of a  Q u a l i t y  

Control  Group I n  t h e  DOA-Data Center  

The DOA-Data Center  e s t a b l i s h e d  a  q u a l i t y  assurance  s e c t i o n  i n  August 1981 

t o  h e l p  a l l e v i a t e  some of  t h e  problems mentioned previously.  The 

r e s p o n s i b i l i t i e s  of t h i s  s e c t i o n  a r e  summarized a s  fol lows:  

1. Develop and main ta in  a  f ive-year  p l a n  which r e f l e c t s  t h e  Data 

Center  and u s e r  goa ls .  

2. Monitor t h e  f ive -yea r  p l a n  and provide p e r i o d i c  r e p o r t s  on i t s  

progress .  

3. Provide a  c e n t r a l  r e p o s i t o r y  f o r  a l l  Data Center  p o l i c i e s  and 

procedures ,  a p p l i c a t i o n  systems documentation, and t e c h n i c a l  

l i b r a r y .  

4. Conduct reviews of  a l l  systems developed by Data Center  s t a f f  t o  

ensure  t h a t :  

A. Systems a r e  documented according t o  e x i s t i n g  s tandards .  

B. Systems a r e  developed i n  t h e  b e s t  i n t e r e s t  of t h e  Data 

Center  and user .  

C.  Systems a r e  developed i n  accordance wi th  e x i s t i n g  p o l i c i e s  

and procedures.  



5. Provide accounting f a c i l i t i e s  f o r  t h e  fol lowing:  

A. User  b i l l i n g  d a t a ,  

B. Produce Data Center  f i n a n c i a l  r e p o r t s ,  

C. Monitor u s e r  f i n a n c i a l  resources ,  

D. Maintain equipment inventory ,  and 

E. Develop and main ta in  Data Center  budget. 

6. Coordinate t h e  procurement of t r a i n i n g  a s  i d e n t i f i e d  by o t h e r  

s e c t i o n s  w i t h i n  t h e  Data Center.  

Lack Of a Formal 

Problem Resolu t ion  Process  

The DOA-Data Center  h a s  no t  e s t a b l i s h e d  a  formal  c e n t r a l i z e d  problem 

r e s o l u t i o n  process .  This  prec ludes  t h e  DOA-Data Center  from determining 

how o f t e n  problems recur ,  how quickly  they  a r e  resolved o r  whether they 

a r e  resolved a t  a l l .  The c o n s u l t a n t s  h i r ed  by t h e  Of f i ce  of t h e  Auditor  

General s t a t e d  t h a t  1 )  a  c e n t r a l i z e d  problem r e s o l u t i o n  process  

encompassing t h e  above elements is  e s s e n t i a l  f o r  t h e  e f f i c i e n t  opera t ion  

of  a  d a t a  c e n t e r  and 2 )  i n  p r o d u c t i v i t y  ana lyses  t hey  have done i n  o t h e r  

c e n t e r s ,  such a process  is  commonplace. DOA-Data Center  devotes  l e s s  than  

two percent  of i t s  s t a f f  t ime t o  such a c t i v i t i e s .  DOA-Data Center  d r a f t  

proposal  f o r  t h e  q u a l i t y  c o n t r o l  s e c t i o n  included a  func t ion  f o r  problem 

d e t e c t i o n  a s  fol lows:  

"Maintain a  system t o  monitor  problem repor t s .  Report 
t he  s t a t u s  of problems d+etected and resolved monthly. 
Analyze problems t o  i d e n t i f y  f requencies  and t r ends  of 
problems and r e p o r t  f i n d i n g s  t o  Data Center  managment. 

It  should be noted t h a t  t h e  f i n a l  r e s p o n s i b i l i t i e s  of t h e  q u a l i t y  

assurance  s e c t i o n  d i d  not  i nc lude  t h e  problem r e s o l u t i o n  func t ion .  



CONCLUSION 

The DOA-Data Center  does no t  e f f i c i e n t l y  use  i t s  resources.  I n  a d d i t i o n ,  

t h e  DOA-Data  Center  planning process  i s  i n e f f e c t i v e  because of a l a c k  of 

coo rd ina t ion  wi th  u s e r  agencies  and a poor i n t e r n a l  d a t a  ga the r ing  

system. F i n a l l y ,  t h e r e  is no formal problem r e s o l u t i o n  process  t o  

i d e n t i f y  and r e so lve  r e c u r r i n g  problems impacting t h e  e f f i c i e n c y  of 

DOA-Data Center. 

RECOMMENDATIONS 

Considerat ion should be g iven  t o  t h e  fo l lowing  recommendations: 

1. On a n  on-going b a s i s ,  t h e  DOA-Data Center  should review and 

formal ly  n o t i f y  u s e r s ,  t h e  DOA-Data Process ing  Div is ion ,  t h e  

Execut ive Budget Off i c e  and t h e  J o i n t  L e g i s l a t i v e  Budget 

Committee s t a f f  of p r a c t i c e s  o r  r eques t s  t h a t  w i l l  r e s u l t  i n  

i n e f f i c i e n t  use  of DOA-Data Center  resources.  

2. The DOA-Data Center  a s s i s t  a l l  u s e r s  i n  prepar ing  d a t a  process ing  

p l a n s  and u t i l i z e  t h e s e  p l ans  t o  prepare a long-range resource  

plan. 

3. The DOA-Data Center  adopt a b i l l i n g / d a t a  ga the r ing  system t h a t  

provides  more u s e f u l  d a t a  f o r  management planning and con t ro l .  

4. The DOA-Data Center  develop a formalized,  c e n t r a l i z e d  problem 

r e s o l u t i o n  func t ion .  Considerat ion should f u r t h e r  be g iven  t o  

a s s ign ing  t h i s  f u n c t i o n  t o  t h e  Q u a l i t y  Control  Group. 



FINDING I11 

THE DOA-DATA CENTER DOES NOT MONITOR OR EVALUATE ITS PRINTING PROCESS 

ADEQUATELY. 

P r i n t i n g  i s  t h e  t h i r d  most c o s t l y  DOA-Data Center  func t ion .  I n  f i s c a l  

yea r  1980-81, DOA-Data Center  p r i n t i n g  c o s t s  were approximately $500,000. 

Our review of t h e  D O A - D a t a  Center  revealed t h a t  i t  has  not  monitored o r  

evaluated i ts p r i n t i n g  f u n c t i o n  adequately.  

I n  a d d i t i o n ,  b i l l i n g  system e r r o r s  caused t h e  DOA-Data Center  t o  

undercharge u s e r s  almost $300,000 over  a 28-month per iod  f o r  p r i n t i n g  and 

t o  acqui re  $83,000 of  a d d i t i o n a l  p r i n t i n g  equipment based on erroneous 

information. Both of t h e s e  problems were not  de t ec t ed  by t h e  DOA-Data 

Center  when i t  evaluated i t s  p r i n t i n g  f u n c t i o n  i n  August 1980. F i n a l l y ,  

i t  appears  t h a t  t h e  DOA-Data Cen te r ' s  purchase of  ano the r  p r i n t e r  f o r  

$83,000 i n  October 1981 was not  proper ly  j u s t i f i e d .  

F i s c a l  Year 1980-81 P r i n t i n g  Budget 

The DOA-Data Center  p r i n t i n g  budget was almost $500,000 f o r  f i s c a l  y e a r  

1980-81. Over two-thirds  of t h i s  t o t a l  was f o r  p r i n t i n g  paper  and 

suppl ies .  The remaining budget was t o  cover  t h e  c o s t s  and maintenance of  

t he  t h r e e  e x i s t i n g  l i n e  p r i n t e r s  and f o r  t h e  purchase o f  a new p r i n t e r  i n  

December 1980. 

P r i n t e r  U t i l i z a t i o n  Is Not 

Adequately Monitored 

DOA-Data Center  main ta ins  p r i n t e r  u t i l i z a t i o n  s t a t i s t i c s  f o r  b i l l i n g  

purposes. However, t h e s e  s t a t i s t i c s  a r e  not  r o u t i n e l y  used f o r  

measurement and a n a l y s i s  of p r i n t e r  u t i l i z a t i o n .  



According t o  DOA-Data Center  personnel  u t i l i z a t i o n  d a t a  a r e  not  r o u t i n e l y  

produced and analyzed,  because t h e  informat ion  i s  d i f f i c u l t  t o  ga ther .  

However, usage r eco rds  k e p t  by t h e  computing system could be used t o  t r a c k  

p r i n t e r  usage, i d l e  t ime, and any unusual ope ra t ing  condi t ions .  A program 

could be w r i t t e n  t o  e x t r a c t ,  s o r t  and d i s p l a y  p e r t i n e n t  information.  Such 

d a t a ,  t oge the r  with observa t ions  of  what is p r i n t e d ,  could then  be used t o  

i d e n t i f y  problem areas .  Fo r  example, i f  i t  i s  found t h a t  t h e  number of 

forms changes i s  excess ive ,  a  poss ib l e  s o l u t i o n  would be t o  a l t e r  t h e  

p r i n t e r  queuing s t r a t e g y  t o  reduce t h e  number of  changes. If excess ive  

system c o n t r o l  information,  program dumps, o r  o t h e r  spec i a l i zed  

informat ion  i s  p r i n t e d ,  ope ra t ing  procedures  can  be changed t o  e l i m i n a t e  

those i tems  u n l e s s  s p e c i f i c a l l y  requested by a  programmer o r  user .  

Unnecessary U t i l i z a t i o n  Of 

The P r i n t i n g  Process  

DOA-Data Center  personnel  do no t  a t tempt  t o  discourage unnecessary 

u t i l i z a t i o n  of t h e  p r i n t i n g  process  by users .  Fu r the r ,  i n  some in s t ances ,  

DOA-Data Center  personnel  u t i l i z e  t h e  p r i n t i n g  process  unnecessar i ly .  

Our review of t h e  DOA-Data Center  p r i n t i n g  process  revealed a  s i g n i f i c a n t  

number of program dumps* were being p r in t ed .  T h i s  was observed dur ing  our  

review of procedures by the  ope ra t ions  s e c t i o n  and was v e r i f i e d  by 

a n a l y s i s  o f  b i l l i n g  records .  

Program dumps should only be used a s  a l a s t  r e s o r t  t o  debug a  program 

being developed o r  f o r  product ion jobs*" t h a t  abo r t .  Even i n  t hese  

s i t u a t i o n s ,  program dumps can  o f t e n  be avoided. Fo r  example, i n  many 

cases  programs can be debugged by p r i n t i n g  t h e  a r e a  of t h e  program 

immediately surrounding t h e  problem a r e a  r a t h e r  t h a n  p r i n t i n g  a  program 

dump, o r  by us ing  t h e  program source and documentation t o  l o c a t e  a  problem. 

* A program dump i s  a p r i n t e d  numerical r e p r e s e n t a t i o n  of t h e  con ten t s  
of a  p o r t i o n  of main memory a t  a  s p e c i f i e d  time. ** A product ion job i s  a job- t h a t  is f u l l y  developed and t e s t e d  and has  
been run previously.  



This  would be s i g n i f i c a n t  s i n c e  a program dump p r i n t o u t  can be hundreds of 

pages long. Excessive program dumps a r e  a n  i n d i c a t i o n  of  problems wi th  

program a p p l i c a t i o n s ,  programming, d a t a  i n t e g r i t y  o r  o t h e r  sof tware 

elements. However, t he  DOA-Data c e n t e r  does not  r o u t i n e l y  ana lyze  t h e  

program dumps t o  determine what is causing them. This  prec ludes  t h e  Data 

Center  from i d e n t i f y i n g  problems and t ak ing  c o r r e c t i v e  ac t ions .  The 

DOA-Data Center  ope ra t ions  personnel  were asked about t h e  program dump 

problem and responded t h a t  a s  a s e r v i c e  agency they  f e l t  compelled t o  

p r i n t  program dumps as long a s  t he  u s e r s  were w i l l i n g  t o  pay t h e  cos t s .  

I n  add i t i on ,  we found t h a t  t h e  DOA-Data Center  i t s e l f  i s  t h e  s i n g l e  

l a r g e s t  u s e r  of i ts  own p r i n t e r s  and, i n  some in s t ances ,  u t i l i z e s  those  

p r i n t e r s  unnecessar i ly .  An a n a l y s i s  of  one of  t h e  overhead accounts  

revealed t h a t  c e r t a i n  programs were compiled* and r e p r i n t e d  a s  many a s  

seven t imes i n  a one-month per iod  wi th  only  minor changes. F u r t h e r  review 

ind ica t ed  t h a t  a s  much a s  35 percent  of DOA-Data Center  in-house p r i n t i n g  

could be e l imina ted  wi th  minor programming changes t o  p r i n t  only t h e  

problem a r e a s  of t h e  program. The excess ive  p r i n t i n g  from t h i s  one 

overhead account could amount t o  a s  much a s  1.5 m i l l i o n  l i n e s  monthly o r  

10 percent  of t h e  Cen te r ' s  t o t a l  d i sk- to-pr in t  p r i n t i n g .  These 

unnecessary c o s t s ,  which we e s t ima te  a t  $10,000 p e r  y e a r  a r e  subsequent ly 

passed on t o  u s e r  agencies  and u l t i m a t e l y  t h e  taxpayer.  

* Compiling i s  t h e  conversion of  a computer language i n t o  machine 
language. 



B i l l i n g  System E r r o r s  Caused The 

DOA-Data Center  To Underchange 

User Agencies Approximately $300,000 

Our review of t h e  DOA-Data Center  b i l l i n g  records  involv ing  t h e  p r i n t i n g  

process  revealed t h a t  t h e  u s e r s  were undercharged approximately $300,000 

over  a 28-month period.  There were two e r r o r s  i n  t h e  b i l l i n g  systems which 

caused t h e  undercharges.  The f i r s t  involved a n  improper device  code which 

went undetected f o r  approximately twenty-two months from January 1979 

through November 1980. The second involved a programming e r r o r  i n  t h e  

b i l l i n g  system which w a s  made i n  October 1979 and was no t  de t ec t ed  u n t i l  

A p r i l  1981. A device  code i s  a numerical i d e n t i f i c a t i o n  number g iven  t o  

each p i ece  of  equipment i n  t h e  d a t a  c e n t e r  f o r  b i l l i n g  purposes.  I t  

should be noted t h a t  n e i t h e r  of t h e s e  e r r o r s  were de tec ted  by DOA-Data 

Center  personnel .  

The fol lowing two c a s e s  summarize t h e  e f f e c t s  of t h e  b i l l i n g  e r r o r s  and 

t h e  manner is  which t h e  e r r o r s  were de tec ted .  

CASE I 

This  e r r o r  involved a n  improper device  code* and was uncovered by a 

u s e r  agency i n  November 1980. The u s e r  compared two b i l l s  f o r  a n  

i d e n t i c a l  job and no t i ced  a discrepancy i n  t h e  charges.  The DOA-Data 

Center  reviewed t h e  b i l l s  and discovered t h a t  one b i l l  did not  con ta in  

any p r i n t i n g  charges.  F u r t h e r  a n a l y s i s  revealed t h a t  t h e  Data Center  

had not  been charging f o r  any ba tch  jobsw* p r in t ed  by i ts l a r g e  

p r i n t e r  because of  a n  improper dev ice  code. The e r r o r  caused t h e  

DOA-Data Center  t o  f a i l  t o  charge f o r  approximately 20 percent  of t h e  

c e n t e r ' s  p r i n t i n g  which amounted t o  a l o s s  of approximately $100,000 

over  a two-year per iod.  The DOA-Data Center  d i d  c o r r e c t  t h i s  e r r o r  i n  

January 1981, but  i t  could not  recover  t h e  $100,000 because d a t a  was 

not  a v a i l a b l e  t o  determine who should have been charged. 

* A code used t o  i d e n t i f y  f o r  t h e  b i l l i n g  system t h e  p i ece  of  equipment 
being used. ** Jobs which a r e  t r a n s f e r r e d  from d i s k  t o  tape  be fo re  being pr in ted .  



Case I1 

The programming e r r o r  i n  t h e  b i l l i n g  system was de t ec t ed  by Auditor  

General s t a f f ,  dur ing  a n a l y s i s  of t h e  b i l l i n g  records  i n  Apr i l  1981. 

We found t h a t  t h e  DOA-Data Center  was not  b i l l i n g  u s e r s  f o r  any of t h e  

p r i n t i n g  performed d i r e c t l y  from disk.  Approximately 28 percent  of 

t h e  DOA-Data Center  p r i n t i n g  i s  d i r e c t l y  from d i s k ,  and we determined 

t h a t  t h i s  e r r o r  had been occurr ing  s i n c e  October 1979 when changes 

were made t o  t h e  b i l l i n g  system. The e r r o r  went undetected because 

t h e  b i l l i n g  system was not  adequate ly  t e s t e d  a f t e r  t h e  changes were 

made. A s  a  r e s u l t ,  t h e  DOA-Data Center  undercharged u s e r s  more than  

$210,000 during t h e  per iod  from October 1979 through A p r i l  1981. The 

Center  d i d  charge t h e  u s e r s  r e t r o a c t i v e l y  f o r  t h i s  p r i n t i n g  and a s  of 

September 15, 1981, had c o l l e c t e d  almost $200,000. 

A s  t he  previous two cases  show, t h e  DOA-Data Center  b i l l i n g  system does 

not  con ta in  adequate con t ro l s .  This  i s  s i g n i f i c a n t  because t h e  Center  

r e l i e s  on t h e  b i l l i n g  system t o  provide d a t a  f o r  management. Th i s  i s  

i l l u s t r a t e d  by t h e  r e s u l t s  of a n  eva lua t ion  performed by t h e  DOA-Data 

Center  i n  August 1980. 

P r i n t e r  Evalua t ion  Based 

On I n c o r r e c t  Information 

The DOA-Data Center  performed a n  eva lua t ion  i n  August 1980 t o  determine i f  

t h e  purchase of a  new p r i n t e r ,  which was budgeted f o r  December 1980, was 

j u s t i f i e d .  The eva lua t ion  was requested by Operat ions personnel  because 

they  f e l t  t h e  p r i n t i n g  workload j u s t i f i e d  a  new p r i n t e r  i n  t h a t  they  could 

not  p r i n t  a l l  jobs i n  a  t imely manner. However, a  pre l iminary  eva lua t ion ,  

which was based on d a t a  ga thered  from t h e  b i l l i n g  system, ind ica t ed  t h a t  

t he  p r i n t e r s  were being u t i l i z e d  a t  l e s s  than  40 percent  o f  capac i ty .  

No e f f o r t  was made t o  determine t h e  cause of t h e  discrepancy between t h e  

r e s u l t s  of t he  pre l iminary  eva lua t ion  and t h e  ope ra t ions  s e c t i o n ' s  r e p o r t  

of a c t u a l  p r i n t e r  u t i l i z a t i o n .  In s t ead ,  t h e  eva lua t ion  was never 

completed and t h e  purchase of t h e  p r i n t e r  was postponed. Had f u r t h e r  

eva lua t ion  been performed t h e  DOA-Data Center  could have de tec ted  t h e  two 

e r r o r s  i n  t h e  b i l l i n g  system previous ly  mentioned. 



The DOA-Data Center  purchased a n  a d d i t i o n a l  p r i n t e r  i n  October 1981 a t  a 

c o s t  o f  $83,000. The new p r i n t e r  i n c r e a s e s  t h e  DOA-Data C e n t e r ' s  p r i n t i n g  

capac i ty  by 40 percent .  I n  process ing  i t s  reques t  through t h e  EDP 

a c q u i s i t i o n  review procedure of t h e  DOA-Data Processing Div is ion ,  t he  

DOA-Data Center  c i t e d  increased  usage of  t h e  p r i n t e r s  and excess ive  

downtime of t h e  o l d e r  p r i n t e r s  a s  j u s t i f i c a t i o n  f o r  t h e  new p r i n t e r .  

However, t h e  increased  u t i l i z a t i o n  c i t e d  involved a comparison of two time 

periods.  One period was before  t h e  Center  co r r ec t ed  i ts b i l l i n g  system t o  

record and charge f o r  t h e  batch jobs p r i n t e d  on t h e  l a r g e  p r i n t e r .  The 

second per iod  measured u t i l i z a t i o n  a f t e r  t h e  c o r r e c t i o n  was made. Thus, 

some of t h e  apparent  increased  usage was only  a r e s u l t  of record ing  

p r i n t i n g  t h a t  was a l r eady  occurring. 

Buying a new p r i n t e r  t o  r e p l a c e  o ld  equipment may have some 

j u s t i f i c a t i o n .  However, buying a new p r i n t e r  because of increased  

u t i l i z a t i o n  was not  p rope r ly  j u s t i f i e d  f o r  two reasons: 

1. A s i g n i f i c a n t  amount of unnecessary p r i n t i n g  i s  occurr ing;  and 

(page 32) 

2. Some of t he  increased  usage c i t e d  by t h e  Center  can  be explained 

by t h e  f a c t  t h e  Center  s t a r t e d  recording and charging f o r  

p r i n t i n g  f o r  which i t  had no t  prev ious ly  been charging. (page 34) 

CONCLUSION 

The DOA-Data Center  does not  adequately monitor  p r i n t e r  usage. A s  a 

r e s u l t ,  unnecessary use  of t he  p r i n t i n g  process  by u s e r  agencies  and by 

Center  personnel  occurs.  



Two e r r o r s  i n  t h e  DOA-Data Center  b i l l i n g  system caused DOA-Data Center  t o  

undercharge u s e r s  f o r  p r i n t i n g  by approximately $300,000. Fu r the r ,  a 

DOA-Data Center  eva lua t ion  of t h e  p r i n t i n g  process  f a i l e d  t o  d e t e c t  t hese  

b i l l i n g  e r r o r s .  F i n a l l y ,  t h e  DOA-Data Cen te r ' s  purchase of a n  a d d i t i o n a l  

p r i n t e r  was not  proper ly  j u s t i f i e d  given: 1 )  t h e  unnecessary p r i n t i n g  

t h a t  i s  occurr ing ,  and 2 )  t h e  f a c t  t h a t  a n  apparent  i nc rease  i n  

u t i l i z a t i o n  of t h e  p r i n t e r s  may be l a r g e l y  due t o  t h e  c o r r e c t i o n  of 

b i l l i n g  system e r r o r s  which had r e s u l t e d  i n  u s e r s  no t  being charged f o r  

a l l  p r i n t i n g  and p r i n t i n g  u t i l i z a t i o n  t o  be under-reported. 

RECOMMENDATIONS 

Cons idera t ion  should be g iven  t o  t he  fol lowing recommendations: 

1. The DOA-Data Center  monitor  program dumps t o  determine what 

a c t i o n  should be taken t o  reduce t h e i r  frequency. 

2. The DOA-Data Center  eva lua t e  in-house p r i n t i n g  and e l imina te  a l l  

unnecessary use  of t h e  p r i n t i n g  resource. 

3. The DOA-Data Center  revamp t h e  b i l l i n g  system t o  ensure t h a t  

u s e r s  a r e  charged c o r r e c t l y  and t o  ensure  accu ra t e  information 

f o r  management purposes. 



OTHER PERTINENT INFORMATION 

CONSULTANT OBSERVATIONS 

The Of f i ce  of t h e  Auditor  General employed t h e  consu l t i ng  s e r v i c e s  of 

Performance Management Assoc ia tes ,  Incorporated t o  a s s i s t  a u d i t  s t a f f  i n  

ana lyz ing  t h e  p r o d u c t i v i t y  and c o s t s  o f  t h e  DOA-Data Cen te r ' s  work 

cen te r s .  The r e s u l t s  of t h e  ana lyses  combined with t h e  c o n s u l t a n t s '  

observa t ions  were used t o  rank o r d e r  a r e a s  f o r  a u d i t  work based on t h e  

p o t e n t i a l  f o r  increased  e f f i c i e n c y  and/or p o t e n t i a l  c o s t  savings.  The 

most important  a r e a s  a r e  shown a s  Finding I (page 9 ) ,  Finding I1 (page 21) 

and Finding I11 (page 31). 

I n  add i t i on ,  t h e  c o n s u l t a n t s  made o t h e r  observa t ions  and recommendations 

f o r  improvements i n  t he  ope ra t ion  of t h e  DOA-Data Center.  These 

observa t ions  included: 

1. The Center ' s  use of a  chargeback cost-recovery system which 

provides  nega t ive  i n c e n t i v e s  f o r  e f f i c i e n c y  a s  opposed t o  a 

cost-accounting c o s t  recovery system which provides  p o s i t i v e  

incent ives .  

2. The need f o r  t h e  Center  t o  widen i t s  s t a f f ' s  exposure t o  t r a i n i n g  

i n  a d d i t i o n a l  management techniques. 

3. P o s s i b l e  improvements i n  t h e  handl ing of  computer tapes .  

These observa t ions  a r e  presented i n  g r e a t e r  d e t a i l :  



COST-RECOVERY FOR DP SERVICES 

Cost Accounting vs  Chargeback* 

Con t ro l l i ng  the  performance of a DP c e n t e r  i nc ludes  r e l a t i n g  t h e  c o s t s  and 

p r i c e s  f o r  s e r v i c e s  t o  t h e  use  of  resources.  The c o s t s  of  s e r v i c e s  w i th in  

a government agency o r  co rpo ra t ion  must be r e l a t e d  t o  p r i c i n g  of s e r v i c e s  

and e f f e c t i n g  cost-recovery. A recommended way t o  s e t  up a method f o r  

planning f o r  resources ,  a s su r ing  t h e i r  performance l e v e l s ,  and c o n t r o l l i n g  

revenues i s  t o  use bas i c  c o s t  accounting a n a l y s i s  f o r  DP resources.  

Another method, c a l l e d  chargeback, i s  a l s o  used t o  recover  cos t s .  This  

method i s  more d i r e c t l y  r e l a t e d  t o  machine u t i l i z a t i o n  r a t h e r  than  

cons ider ing  a l l  o t h e r  resources  as personnel  o r  support  a c t i v i t i e s .  

Cost Accounting 

Cost accounting i s  a d i s c i p l i n e d  way t o  account f o r  a l l  t h e  resources  i n  a 

DP c e n t e r  and measure t h e i r  u s e s  t o  produce work and se rv i ces .  The 

capac i ty  f o r  each resource  i s  der ived  and r e l a t e d  t o  t h e  amount used f o r  

product ive work. Time is  o f t e n  t h e  u n i t  of measure used, bu t  counts  of 

o t h e r  u n i t s  a r e  used f o r  machine resources.  

Resource types  inc lude  personnel ,  machine, sof tware,  communications and 

support s e rv i ces .  Work c e n t e r s  a r e  a grouping of resources  performing 

s i m i l a r  func t ions  so  t h a t  t h e r e  is  a s i n g l e  u n i t  o f  measure f o r  its 

resources.  

Within each work c e n t e r  t h e r e  i s  a l i s t i n g  of job t a s k s  o r  work func t ions  

which r e l a t e  t o  t h e  u t i l i z a t i o n  of i t s  resources.  For  example, s e t t i n g  up 

a product ion job involves  t a s k s  as manual l o g  i n ,  p repare  JCL card ,  g e t  

tapes  from l i b r a r y ,  d e l i v e r y  t o  opera t ions .  Each t a s k  is  measurable i n  

terms of t h e  number of  minutes o r  hours  i t  takes.  I n  t h e  case  of a 

machine resource l i k e  a CPU, measuring i t s  use  would be i n  terms of CPU 

hours. 

* Auditor  General Note: 
The DOA-Data Center  u t i l i z e s  t h e  chargeback system o f  c o s t  recovery. 



The c o s t  budget f o r  t h e  DP c e n t e r  i s  broken down i n t o  a n  i n d i v i d u a l  budget 

f o r  each work cen te r .  I n  t h i s  way c o s t s  f o r  resources  by month a r e  

d i r e c t l y  r e l a t e d  t o  where t h e  work i s  a c t u a l l y  performed. Cos ts  a r e  

ca tegor ized  i n t o  f i x e d  and va r i ab l e .  Fixed c o s t s  a r e  bas i c  c o s t s  which 

a r e  independent of t h e  workload volume. Var iab le  c o s t s  a r e  those  which 

f l u c t u a t e  based on a change i n  workload volume. 

Th i s  method i n c l u d e s  t h e  i d e n t i f i c a t i o n  of  work which comes i n  f o r  

processing.  It is  def ined  a s  batch jobs,  t ime spent  a t  a t e rmina l ,  

admin i s t r a t i ve  p r o j e c t s ,  o r  s p e c i a l  u s e r  s e rv i ces .  I tems  o f f  of  a 

workplan f o r  DP a r e  r e l a t e d  t o  a n  amount of resource use  a s  hours  o r  

counts  of u n i t s  of measure. 

The workload volume r e l a t e s  t o  t h e  use  of a n  amount of  capac i ty  f o r  a work 

cen te r .  The remaining capac i ty  i s  f o r  nonproductive a c t i v i t i e s .  A 

standard c o s t  f o r  each u n i t  of measure i s  der ived  and used t o  develop 

s tandard c o s t s  f o r  us ing  each work cen te r .  

The c o s t  f o r  processing work i n  each work c e n t e r  i s  known and a b i l l i n g  

method s e t  up. P r i c e s  can be s e t  t o  e f f e c t  a p r o f i t  f o r  t h e  DP c e n t e r  and 

c o n t r o l  u s e r  behavior  i n  u s ing  se rv i ces .  The r e s u l t  i s  unit-of-work 

c o s t i n g  which i s  app l i cab le  t o  both government and commerical environments. 

Chargeback 

I n  a chargeback b i l l i n g  system t h e  emphasis i s  placed upon t h e  use of 

machine resources.  Other resources  a s  people,  support  func t ions  and 

customer s e r v i c e s  a r e  a l l o c a t e d  a c r o s s  t h e  machine resources.  These 

overhead accounts  tend t o  prevent  t h e  v i s i b i l i t y  over  t h e  resources  

involved which would provide b e t t e r  performance and con t ro l .  

Machine resources  a r e  s epa ra t ed  i n t o  working groups, c a l l e d  c o s t  cen te r s .  

A u n i t  of measure i s  derived f o r  measuring t h e  use  of t h e  resource.  I n  

t h i s  way i t  i s  l i k e  c o s t  accounting. 



On a u s e r ' s  b i l l  t h e  types  of u n i t s  used t o  show charges a r e  u sua l ly  i n  

machine terms o r  a  l i s t i n g  of t h e  equipment used t o  process  work. Th i s  

can  be d i f f i c u l t  f o r  t h e  u s e r  o r  non-DP manager t o  understand. The 

t r a n s l a t i o n  p roces s  which r e s u l t s  ove r  understanding t h e  b i l l  t a k e s  

cons iderable  a t t e n t i o n .  The r e s u l t  i s  t h a t  t h e  use  of a l l  resources  and 

t h e i r  c o s t s  does  n o t  g e t  communicated c l e a r l y .  

I n e q u i t i e s  i n  t h e  b i l l i n g  can r e s u l t .  Since overhead charges a r e  included 

i n  u s e r  b i l l s ,  a  u s e r  who only  uses  machine resources  w i l l  have o t h e r  

c o s t s  included i n  h i s  b i l l . "  This  w i l l  n o t  a c c u r a t e l y  r e f l e c t  t h e  

s e r v i c e s  he received.  

I n  o r d e r  t o  e f f e c t  f u l l  cost-recovery and revenue i n c e n t i v e s ,  a  p r i c i n g  

scheme i s  developed based on cos t s .  The p r i c i n g  i s s u e  adds another  

computational l a y e r  which must be taken i n t o  cons idera t ion .  The u s e r  s e e s  

t h e  p r i c e s  r a t h e r  t han  t h e  t r u e  c o s t s  and he  cannot r e l a t e  p r i c e s  t o  

resources  used. 

F u r t h e r  Observat ions 

F u l l  chargeback of  a l l  DP c o s t s  provides nega t ive  mot iva t ions  t o  a l l  

p a r t i e s  involved i n  t h e  process .  For  example, under chargeback i f  a  u s e r  

wants t o  decrease  h i s  b i l l ,  he would normally make i t  perform more 

e f f i c i e n t l y  by changing t h e  program, t h e  number of  r e p o r t s  rece ived ,  o r  

t h e  way i t  uses  resources.  For  a  t ime, he might g e t  a  lower b i l l .  The DP 

manager, however, n o t i c e s  t h a t  t h e r e ' s  l e s s  money being c o l l e c t e d  from 

t h a t  u s e r ,  and from a l l  u s e r s  i n  g e n e r a l  i f  they  a l l  t ake  t h i s  approach. 

He i s  then  forced by chargeback p o l i c i e s  t o  r a i s e  h i s  r a t e s  u n t i l  c o s t s  

a r e  recovered. The r e s u l t  is  t h a t  a  u s e r  who in t ends  t o  become more 

e f f i c i e n t  winds up wi th  what could become t h e  same s i z e  b i l l ,  o r  t h a t  

o t h e r  u s e r s  pay a n  increased  p r i c e  because one u s e r  becomes more 

e f f i c i e n t  . ( ~ m ~ h a s i s  added) 

* Auditor  General Note: 
An example of  such a  u s e r  a t  t h e  DOA-Data Center  i s  t h e  S t a t e  
Compensation Fund. 



From t h e  DP managers viewpoint,  i f  he has excess  capac i ty ,  has  not  bought 

supp l i e s  wise ly ,  and they  c o s t  more than  expected,  has  a  very h igh  

incidence of re runs  and has t o  work h i s  shop overtime t o  d e l i v e r  t h e  work, 

he can  r a i s e  t h e  r a t e s  t o  recover  those  added expenses. These a r e  i tems  

which i n  many views would be descr ibed a s  poor management. Chargeback 

he lps  conceal poor management, and removes t h e  i n c e n t i v e s  t o  become more 

e f f i c i e n t .  Motivat ions i n  f u l l  chargeback o f  a l l  DP c o s t s  a r e  a l l  

negat ive.  ( ~ m p h a s i s  added) 

An argument i s  usua l ly  made i n  f avo r  of chargeback a s  a  c o n t r o l  on u s e r  

behavior. By making daytime process ing  more expensive, f o r  example, t he  

u s e r s  w i l l  choose t o  process  a t  n i g h t ,  thereby  r e l i e v i n g  a  peak loading 

problem during t h e  day. The degree t o  which chargeback accomplishes t h i s  

i s  i n v e r s e l y  r e l a t e d  t o  t h e  degree of  i n t e g r a t i o n  of DP i n t o  t h e  

day-to-day a f f a i r s  of  a  bus iness .  Automatic t e l l e r  machines, f o r  example 

a r e  h igh ly  i n t e g r a t e d  i n t o  banking, and a r e  t o t a l l y  i n s e n s i t i v e  t o  charges 

f o r  u se ,  s i n c e  t h e  u s e r s  want t o  make d e p o s i t s  o r  withdraw money a t  t imes 

convenient t o  them. A s e r v i c e  bureau, d e l i v e r i n g  DP s e r v i c e s  t o  t h e  

gene ra l  pub l i c ,  n o t i c e s  t h a t  prime t ime charges do indeed have a n  e f f e c t ,  

bu t  those  s e r v i c e s  a r e  u sua l ly  no t  a n  i n t e g r a l  p a r t  o f  a  f i r m ' s  business.  

Chargeback can be viewed a s  having l i t t l e  r e a l  e f f e c t  on u s e r  behavior. 

An a l t e r n a t i v e  t o  chargeback i s  t o  use d i r e c t  c o s t i n g  methods. F i r s t ,  

measurement and c o s t  accounting methods a r e  used toge the r  t o  detemine the  

excess  capac i ty  needed t o  main ta in  s e r v i c e  l e v e l  d e l i v e r y ,  and t h e  c o s t  of 

t h a t  excess  capac i ty .  I t  i s  p o s s i b l e  t h a t  DP could t r a n s f e r  t h a t  amount 

a s  overhead back t o  t h e  co rpo ra t ion  a s  a  whole. I n  e f f e c t ,  t h e  

corpora t ion  "ea t s "  t h e  excess  capac i ty  t h a t  they  have chosen t o  pu t  i n  

p l ace  i n  o rde r  t o  main ta in  s e r v i c e  l e v e l s .  Then, a  d i r e c t  measurement i s  

made a s  t o  t h e  amount of people and hardware resources  used by work and a  

b i l l  is  s e n t  ou t  on t h a t  amount. 



The DP manager t hen  must manage t h e  r e sou rce  t o  account f o r  any 

var iances .  I f  u s e r s  become more e f f i c i e n t ,  they  g e t  a lower b i l l ,  and DP 

shows up wi th  an  underrecovery. The manager of  DP must t hen  e i t h e r  g e t  

a d d i t i o n a l  work t o  c r e a t e  more b i l l i n g s ,  o r  must t r i m  expenses o r  reduce 

t h e  amount of resource ava i l ab l e .  If the  DP shop becomes more e f f i c i e n t ,  

a l l  u s e r s  can  b e n e f i t  through reduced cos t s .  

With d i r e c t  c o s t  charg ing ,  motivat ions a r e  a l l  i n  t h e  p o s i t i v e  

d i r e c t i o n s .  (Emphasis added) 

WIDENING STAFF EXPOSURE TO 

ADDITIONAL MANAGEMENT TECHNIQUES 

During a u d i t  in te rv iews ,  we not iced  t h a t  d a t a  c e n t e r  personnel  were not  

r o u t i n e l y  exposed t o  educa t ion  o t h e r  than  t h a t  done i n t e r n a l l y ,  o r  t h a t  

provided by t h e  vendor. 

I f  d a t a  c e n t e r  personnel  r o u t i n e l y  at tended seminars and t e c h n i c a l  s o c i e t y  

meetings o t h e r  than  those  sponsored by t h e  vendor, u s e f u l  techniques of 

i n s t a l l a t i o n  management could be brought back f o r  use.  Some of  t hese  

techniques  can  improve p r o d u c t i v i t y  and save money. 

One obvious technique involves  t h e  way i n  which programs a r e  developed. 

Curren t ly ,  t h e  d a t a  c e n t e r  personnel  prepare and submit programs us ing  

on- l ine  te rmina l  f a c i l i t i e s .  Once submit ted,  t h e  programs a r e  processed 

and p r i n t e d  i n  t h e  d a t a  c e n t e r ,  and t h e  output  re turned  t o  the  

programmers. Often, t h e  programmers watch t h e  p rog res s  of  t h e i r  jobs 

us ing  a n  on-l ine t e rmina l ,  t y ing  up t h a t  te rmina l  and blocking use by 

someone e l s e .  Fu r the r ,  t he  p r i n t  volume generated by t h i s  approach can be 

s i g n i f i c a n t ,  and the  time de l ays  introduced can  measurably decrease  the  

speed a t  which programming p r o j e c t s  a r e  completed. 



It i s  common p r a c t i c e  i n  t h e  i n d u s t r y  t o  prepare and submit programs us ing  

an  on-l ine f a c i l i t y .  When t h e  programs a r e  submit ted,  however, t h e  

r e s u l t i n g  output  i s  placed i n  a  d i s k  f i l e ,  r a t h e r  t han  p r in t ed .  The 

programmer can then  review t h e  r e s u l t s  without eve r  p r i n t i n g  t h e  program 

output ,  and without  de l ays  in t roduced  by d e l i v e r y  of  bulky p r in t ed  

ma te r i a l .  

TAPE HANDLING PROCEDURES 

A review of t h e  t ape  l i b r a r y  system should be made, looking toward 

increased  automation of l i b r a r y  f u n c t i o n s  inc luding  r e l e a s e  of tapes  and 

r e t e n t i o n  procedures.  

Changes t o  job processing procedures  should be considered t o  a l low 

p re fe t ch ing  t a p e s  f o r  product ion  and t e s t  o r  remote a c t i v i t i e s .  Tapes 

should be fe tched  i n  q u a n t i t y ,  placed on a c a r t  i n  s e r i a l  number o rde r  and 

brought t o  t h e  machine room i n  ba tches  of  50 o r  100, r a t h e r  than  t h e  

e x i s t i n g  groups of from one t o  t e n  o r  more. 

Minicomputer devices  a r e  a v a i l a b l e  which "read" computer consoles ,  

i n t e r c e p t  t ape  mount messages, and p l a c e  t h e  requi red  informat ion  i n  l a r g e  

d i s p l a y  l i g h t s  over  each t a p e  dr ive .  When processing i s  complete, s t a t u s  

l i g h t s  a l s o  s p e c i f y  t h e  d i s p o s t i o n  of t h e  tape.  Such a  device  can  reduce 

mount t ime by e l imina t ing  console  reading t ime,  making the  mount 

informat ion  v i s i b l e  from anywhere i n  t h e  room. E r r o r s  i n  mounting and 

t ape  d i s p o s i t i o n  a r e  a l s o  reduced. 
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1510 W.  A D A M S  
P H O E N I X .  A R I Z O N A  85007 

STATE OF ARIZONA 
- 

BRUCE BABBITT, GOVERNOR 
ROBERT B. TANGUY, DIRECTOR 

December 28, 1981 

M r .  Douglas R. Nor ton 
Audi t o r  General 
11 1  West Monroe, S u i t e  600 
Phoenix, A r i zona  85003 

Dear M r .  Norton: 

You w i l l  f i n d  enc losed ou r  w r i t t e n  response t o  t h e  performance 
a u d i t  o f  t h e  Department o f  A d m i n i s t r a t i o n  Data Center.  Th i s  
response i s  based upon t h e  m o d i f i e d  d r a f t  r e p o r t  r ece i ved  December 
24, 1981. 

We app rec i a te  t he  o p p o r t u n i t y  t o  comment on you r  r e p o r t .  

R e s p e c t f u l l y  submi t ted ,  

Rober t  B.  Tanguy 

A t t ach .  



RESPONSE OF THE D . O . A .  DATA C E N T E R  TO PERFORMANCE AUDIT C O N D U C T E D  BY THE 

OFFICE OF THE AUDITOR G E N E R A L  AS PART OF THE SUNSET REVIEW 

The D . O . A .  Data Center wishes t o  thank the Auditor General 's s t a f f  f o r  t h e i r  

e f fo r t s  and courtesy in conducting t h i s  aud i t .  The report  general l y  ref1 ects  

the discussion;  however, there  a re  several basic concepts t h a t  should be 

i ncl uded. 

FINDING I 

4 
With respect t o  Finding I recommendations, the following a re  Data Center comments: 

1.a.  Do not concur - The Data Center policy of not charging the user f o r  

preparation of the synopsis and evaluation phases, which include cos t  

es t imates ,  allows the Center t o  be more responsive and cos t  e f f ec t i ve  

during t h a t  phase of project  development. The user normally has no 

funds avai lable  t o  pay fo r  the a c t i v i t y ,  and t o  wait unt i l  a budget 

request can be made and approved t o  pay f o r  a proposal could add as 

much as a year t o  the process. 

1.b. Concur - The Data Center Policy and Standards Manual has already been 

reviewed and i s  being rewrit ten.  
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1.c. Concur - The Data Center,  as s t a t e d  i n  t h e  r e p o r t ,  i s  aware o f  t h e  

s i g n i f i c a n t  amount o f  t ime  spent  i n  pe r f o rm ing  t h e  cod ing  f u n c t i o n  

and has taken some s teps  t o  reduce t h e  expend i tu re .  Our programmers 

have been t r a i n e d  and a re  versed i n  t h e  use o f  t ime-shar ing .  They 

p r e s e n t l y  do many t h i n g s  t h a t  do n o t  r e s u l t  i n  hard  copy p r i n t o u t s .  

When they  a re  p r i n t e d  t hey  a re  used t o  "desk check" t h e  program l o g i c  

r a t h e r  than t i e  up computer t ime  and space. There shou ld  be a  happy 

medium between a l l  p r i n t o u t  and no p r i n t o u t .  

1  .d. Concur - DOADC has, and i s  us ing ,  techniques t o  reduce t h e  cod ing  e f f o r t .  

Some o f  these a r e  l i b r a r i e s ,  s t r u c t u r e d  programming, modular programming, 

and some s t r u c t u r e d  design. As no ted  i n  y o u r  r e p o r t ,  some o f  t h e  t e c h n i -  

ques save l i t t l e  i n  p r e p a r a t i o n ,  b u t  can be s i g n i f i c a n t  i n  t h e  c o s t  of 

l a t e r  system m o d i f i c a t i o n s .  

1.e. Concur - We are  now deve lop ing  a  process o f  c o n s o l i d a t i n g  work p l a n  

i n f o r m a t i o n  and a c t u a l  c o s t  t h a t  w i l l  p r o v i d e  us a  b e t t e r  m o n i t o r i n g  

t o o l  f o r  p r o j e c t s .  Changes t o  p r o j e c t  development should ,  o f  course, 

be documented and we w i l l  s t r i v e  t o  ensure t h a t  t h i s  i s  done r o u t i n e l y .  

1  .f. Concur - As i n d i c a t e d  i n  F i n d i n g  I1  d i scuss ion ,  t h e  r e s p o n s i b i l i t y  f o r  

p r o j e c t  rev iew w i l l  be i n  Q u a l i t y  Assurance; however, t h e  use r  shou ld  

remain t h e  f i n a l  a u t h o r i t y  f o r  acceptance o f  t h e  system. 



FINDING I1 

Comments on recommendations for  Finding I1 are as follows: 

1. Concur - Informing the users of ineff ic ient  use of the computer i s  being 

done on an informal basis. This notification can be formally documented 

in the future.  However, we believe that  including the budget offices when 

a specif ic  cost cannot be identified i s  n o t  necessary. 

2. Concur - The Data Center i s  in the process of including user plans in the 

Center 1 ong-range plan. 

3. Concur - The current computer programs used for  b i l l ing  are being reviewed 

and i t  i s  anticipated they will be replaced. 

4. Concur - Currently there are several procedures used by the Center fo r  the 

resolution of problems. These include procedures fo r  dealing with vendors, 

production processing, remote terminal equipment, and application program- 

ming. This information will be centralized for  review. 

FINDING I11 

Comments relat ive t o  the recommendations of Finding I11 are  as follows: 

1 .  Do not concur - Monitoring of program dumps in i t ia ted  by remote users 

i s  n o t  cost effective when considering the Center and user s t a f f  time 

required. I t  should also be noted that  the program dump f a c i l i t y  i s  a 

tool used to  a s s i s t  programmers in the correction of program errors and 

savings in printing cost of dumps may decrease programmer productivity. 
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2. Concur - There are some reports that  can be p u t  on microfiche instead 

of printing and th i s  will be reviewed. 

3. Concur - As stated in the comments of recommendation three of Finding 

11,  the bi l l ing process i s  being reviewed. 

With regard t o  the point that  the pr inter  instal led in October 1981 was n o t  

jus t i f ied ,  the following comment i s  submitted: 

The acquisition request forwarded t o  the Data Processing Division on  May 29 ,  

1981 s ta tes  tha t  February, March, and April 1981 print  volumes were compared 

t o  the same months of 1980; and that  th i s  comparison showed the pr inter  hours 

used had increased by 92 percent and local l ines printed had increased by 15 

percent. The information used for  th is  comparison was not the dol lars ,  b u t  

rather actual print hours and number of pr int  l ines extracted from the account- 

ing data. This information i s  extracted prior to  the bi l l ing error  that  was 

found. 


