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Abstract

This paper contains the maintenance questionnaire
and 1ist of respondent organizaticns for a
maintenance survey conducted in 1976.
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1. Intreduction and Summary

[_,-} There has been an increasing concern with the operational phase
of the life cycle of software systems. This phase is concerned with the
maintenance and enhancement of computer based information systems.
Maintenance is the process of having the system meet the requirements
specified in development. Enhancements are changes made to the system
to meet new requirements.

To analyze these pmo:s:s: o: qt;eos‘fl:nna: re+v$ constructed, field
tested, and finalized.(] A copy appears in section 2. %questionnaire, w’ﬂcl\
is divided into two parts: one dealing with the systems data processing
and programming department and the other with a specific application
system being maintained and enhanced. The questionnaire includes items
of both technical and managerial interest.

The questionnaire was distributed to 120 organizations Responses

w et I

were collected for 69 applications{‘ organizations respondin&‘are adso X.s—f

listed in section 3.

The analysis of results and existing literature will appear in
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2. Questionnaire on Application Software Maintenance

The actual questionnaire begins on the next page.
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A QUESTICNNAIRE ON AFPLICATICN SOFTWARLE MAINT ENANCE

4BIECDUCIION

Tue purpose of the guesticnnaire is to assess some
characteristics cf agpplicaticn software wmaintenance, as it is
performed by Systems & Programming departments of various types

and sizes. 1The term maintenance includes gphapcements.

The questionnaire consists ct twc garts. The first cortains
Juestions ci the Systems & Prcyramring department. The secend,
Juesticns on a particular agplication system maintained by the

departmernt,

Tahe guestionnaire shouid be completed by the manager of the
Systews & Prograsmiug departgent, with the assistance of his cr
ner staff.

Svme of the Jua2stions call for facts which may not ke
readily; deterwined within the Systems € Programming department.
These juesticns are follcwsd Ly a set of tures gueries reyuesting

the basis of the answer yiven, vis-a-vis:

Check ths applicaktle statesent:

The above answar is:
Reasonally accurate, Lased cn yood data___
A Touyh cestimate, based on minimal data___
An <stisat2, not bLased c¢n any data_
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Space for "resarks" is alsc tfreyuantly included. Where ycu
feel that your amswer can be wusetully clarified, please enter
your remarks accordiﬁgly. It is imperative that evary questicn

be answered.

Your assistance ana cacperation is greatly appreciated.




A QUESTIONNAIRE

APPLICATICN SOFIWABE MAINTENANCE

EAFT I

Questions on the Systews & Programming Department

July 1976
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To what industry does tue organization served by your

departeent belong? (Check the one
applies.)
Manufacturing industries:
a. Data Processing Egquipm2nt
b. Instrumentsy/Electrical
c. Chemical/ihlliecd Eroducts
d. Printing/Putlishing
e. Food/Topacco
t. Primarys/Fabricated Metal
ge. Transpecrtaticn Egquigpment
h. PetroleumsCcal/Rukber .
i. Paper/baper Prcducts
jo Textilesyhpparel

k. Other (Please 1indicate)

which most clcsely

Non-manutacturing industries:
a. Insurance
b. Bankinyg/Credit Agency
C. EDP Services
d. Education
e. Government
f. Public Utility
4o« Investment
he Minings/Ccnstructicn
1. Transportation

j. Cousultants

ke Other (Please indicate)

L
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3.

4.

what is the annual budyet of your company

processing equipsent rental, maintenance,

expense? (Check tha category whkich applies.)

-

b.

$2,000,00C or more

Less than $2,000,000,
but $1,5CC,000 or more

Less than $1,500,000,
but $1,000,000 cr more

Less than $1,000,000,
but $5C0,C00 or more

Less than $5C)J,000,
kut $250,C00 or more

Less taan $250,000,
but $125,000 or mor=

Less than $145,00C

What is tae total number cf personnel 1in your

Picgramming department?

for data

and amortizaticn

Systems &

Ot the total number cf personrel, how many are emgloyed as

systews analysts and/Cr prcgrammers?

Kemarks:

Shhadei &




Se Of the total nuaber cf systess analysts and programwers, how

) many work in wach of the tollowing catagories:

Both

program=-
ming and
systess
analysis

Prcgram=-
ming Lbut
not
systems
analysis

Systems
analysis,
but not
program=-
ming

New application

system develcpment,
but nct apglicaticn
system maintenance

Agplicaticn systew
maintenance but not
new application

system develcpment

Both new applicaticn
system develcpment
and application
system maintenance

Neither new applica-
tion system develog-
ment noir apgplication
system maintenance
(e« g« systeas
progranming)

e e - ——— — ————— o S — ————— —— ——— — — -~
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Witnin your department, are fcrmal lines of authority and

resjonsibility drawn sc as tc separate the' management cf

programming from the management of other activitias?

Yes: No

Remarks:

Within your Systems ¢ Programming department, are formal
lines or authority and respcnsibility drawn so as to
separate the management of application system maintenance

from the management ot other activities?

Yes:

Remarks:




8.

9.

in terms of the total ferscn-hours worked amnnually by your
prograswming and systess apalysis personnel, what percentage

is spent in each ot the tcllcwiryg activities:

Application systenm maintenance:

New application system uevelcpment: %
Other: ST
TOTAL: 100%

Remarks:

In your judgment, how impcrtant are the probiems which arise
in applicaticn system maintenance vhen compared tc those cf
new application systes develojment? (Check one of the

fclloving.)

a. Maintenance prcblems Ly fair the more important
b. MHainterance problems scwewhat mcre importaunt ¥ ona

C. Maintenarce and new system development problems
of equal importance

d, New systeam developuw2nt problems somewhat more
important P

e, New system developwent proktlems by far the more
importarnt

Remarks:
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10.

Suppose that the prograsming and systems analysis capacity
of your departsent ccula pve increased by 10% (in terms cf
the number or 2guivalent persons available). Assuming that
needed skills are reflected ir the increase, how would ycu

allocate this additicnal capacity?

Application systenm maintenance:
New afpplication system develcpment: %

Other Activities:

TOTAL: 10%

Suppose instecad that the capacity could be increased by 25%.

How would ycu allocate this larger percentage increase?

Applicaticn systenm maintenance:

New application system develcpment:

Other Activities:

TOTAL: 25%
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11. Supjose that the prcyramumirg and systems analysis capacity
of your department was to ke decreased by 10% (in terms of 1
the nuaber of eguivalent persons available). Assuming tuat
you couid determine where the cut-back was to be made, how i

would you allocate the reduction?

Applicaticn systes maintenance:

New agpplication system develcpment:

Other Activities:

TOTAL: 10%

Supgpose instead that the «capacity was to be decreased by
25% . How would you allccate this larger percentage

reduction?

Apgplication systean maintenance:
New application system develcpment:

Other Activities: %

, TOTAL:  25%

i 10
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14. Kkelative to the tasks at hand, how would you evaluate your

current level of proyramming and systems analysis staffing,

o TS

g on the whole? (Check cne cf the tollowing.) {

; | a. Substantially understaffed: b
b. Somewhat understaffed:
Ce. Neither understaffed nor overstaffed:
d. Somewhat overstaffed:

e. Substartially cverstaffed: |

Remarks:




5 A QUESTIONNAIRE

ON

APPLICATICN SCFTWARE MAINTENANCE

E ) EARY IX

fhe followiny yuasticrs are adodress2u to tu=2 maintenance of

4 particular apgplicaticn system by your aepartment

i July 1970
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1. Please identify an application system maintained Ly your 4

i department shich: (i) has Leen operational one year or

é i louger; (ii) represents a significant investment ofi time and

Lé ? effort by ycur department; auna (iii) is considered Ly

management tec be of fundamental importance to the !
organization.
Name of application system: i ;

Basic functicn (Describe triefly):

de what cryanizational wunits are th: primary users ot the
application system? (A "piiwmary user"™ is uefined here as a
unit which receivas cutputs fircm, or provides inputs to the

d,plication systam.)

e e e’
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3.

4.

T T e

Woat is the total number of personnel in the primacy user

units , taken toyether?

P aEe cte GEb Gu= = ows W)

An estimate,

not based

Check the applicable statement:

I'he abcve answer is:

Reasonably accurate, based on good
A rough estizate, based on minimal data
on any data

data___

e

O0f the toctal number of g=rsconnel in the ptility user

what percentage is actively engaged in receiving the

or providing the inputs?

units,

outguts

An estimate,

[* me S e e e "

nct based on any data_

Chegk the akplicable statement:

The abcve answer is:
Reasonakly accurate, based on good data_
A rough estimate, based on mininal data

On what date (month and year)

beccme operaticnal?

Remarks:

14

did the application

Year

Month

systea




0. What is ¢the total nuwwer of programs in the applicaticn

Systes maintained? (The t2rm "prograa®™ is associated here

e T AT Ay rma.....
. e
.

{ with a olcck of source language statements cospiled cr

assembled as a unit.)

Check the arrlicable statement:

The abcve answer is:
E2asonably accurate, hased on good data__
A rough ostimate, based on minimal data
An estiuate, nct based on any data

[ cme W e e e = 0
]
s — g - g,

7. What is tae total nonumber c¢f source language statements
5 (2xcludiny ccmm2nts) includea in the application system

maintained?

Check the applicable statement:

The above answer is:

deasonably accurate, based on good data___
A scuyn cstisate, based on wiaimal data___
An estiasate, not based on any data___

P ap—
R i

i
.
«

T A P AR T T PN




8. Ot the total nuuker ot scurce languagye statements {

z- maintained, what Gpercentage is written in each of the

foliowing languages?

COBOL ERE, |
FOETRAN — .
Asseambler T %

pL/ AW
1
KEG S, :

Oth=2rs (Please indicate):

i %

%

TOTAL 100%

Check th: apglicakle statement:

The abcve answer is:
Reasonably accurate, based on ygood data_
A rough astirate, based on minimal data
An 2stimate, not based on any aata

B e i s
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9. ot the total nusber cf source languaye statesents
maintained, what jercentage criginated in each of the

following time periods?

1975 - 76 PEw |
1973 - 4 o ol
1971 - 72 e
1969 - 70 SR -
1967 - 68 S
1966 or eaclier %

TOTAL 100%

Ccheck the apriicable statement:

The abcve answer is:
Reasonaply accurate, based on good data___
A rough estismate, based on minimal data___

An estiwate, nct based on any data

po o e — o —
h—-_-‘—J

10. oOf the total numker ct source languaye statements
maintained, what fpercentage is asscciated with prograss

which carry cut online processing?

Check ithe aprlicable statement:

ihe above answer is:
Reasonarly accurate, based on good data___
A rcugh estisate, based on sinimal data_
An estimate, not based on any data

> e G e > e Gne )
B — - - o)
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1.

12.

What is tae total numuer of machine language instructions

(object lines ct code) of the application systes maintained?

Check ihe aprlicable stasement:

The abcve answer is:

Reascnaoly accurate, based on good data___
A rough estimate, based on minimal data___
An estimate, not based on any data___

PP e G S e e
b—-—--J

How many comsjuter systems - hardware - are employed in the

operational prccessing of the application system maintained?

If more than cn2, jlease specify their operational
processing function in terms of the application systeam

maintained:




13.

i P W BRI o

14,

15.

Please 1identify the follcwing characteristics of each
ccmjuter systea - hardware and software - employed in the

operational prccessing of the application system:

Manufacturer(s)

Model (s)

Month/year when model(s) Lkecame operational

Operating S ystem Software

Is distributed processing erployed in the processing of the
application system? (The term ™"distributea processing®
implies seguenting data bases and distributing applicaticen

software processing ascny cciputers at diftferent locations.)

No:

Is a data base management systen employed in the processing

of the application sjstem?

Yes:

It so, which?

19
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1oe.

17.

How many individual data files asake up the data Lase

associated with tae application systes? (The ters "data
base" is defined here simply as the set of master files
associated with a systea.)

Remacrks:

What 1s the averaya size cf the data base, measured in total
nuaker of bytes (or the cquivalent)?

Chuck th: apklicable statement:

v

|

|

{ The above ansver is:

| hedsonably accurate, based on good aata___
| A rcugh estisate, based on minimal data___
| an estimate, not based on any data___
| S -

b e o o i o
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18. 0t the total number ot bytes containea in the data base,

waat jercentace is the result of an update made during each

P

oi the follcwing time jeriods, cn the average?

The mcst recent day:

Nct the most recent day,
but the most recent week: %

Nct the most recent week,
but the most recent month: %

Nct the most recent month,

but the most recent quarters ____%

Not th2 most recent quarter,

put the most recent year: e
: Not the most recent year: PR |
9
‘ TOTAL 100%

Check the applicable statement:

The abcve answer is:

Reasonably accurate, based on good data___
A rough estimate, based on minimal data___
An estimate, not based on any data___

o Gun cn S Gae cms ane )

21
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19. How @many pre-defined user reports are associated with the 1

dfplication system maintained?

L 8 e )
'l Chegk the applicable statement: ‘l
i | The abcve answer is: |
| Keasonably accurate, based on good data |
| A rough estirate, based on minimal data___ |
| An estimate, not based on any data___ |
L |
Remarks: :

22

¥
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20, Of the pre-defined user reports, how sauny are issued in each

of the follcwing forms:

Remarks:

Visual
Visual
Visual
Visual
Visual
Visual

Visual

Otaers

disglay
display
display
display
display
display

disglay

(Please

CcT
cr
cr
Ccr
cr
cr

cr

in

Frinted,
printed,
printed,
printed,
printad,
printed,

printed,

dicate) @

on demand
dailj
veekly
monthly

¢uarterly

semi-annually

annually

The

> e e cwe S mm =

Check tb2

apslicable sta

akcve answer is:

keasonabiy accurate,
A rcugh estimate,
An 2astimate,

nct based

tement:

on any

based on good data_
based or minimal data

data

b s i




- 21.

which of the following rocls and techniyues were employed in

the development of the application system? (Check those
which apply.)
a. Decision tables Tt |
b. Data base dictionmary oo
c. lest data gererators =220
d. SZructured proyramming oy
e, 1SLOS (Infcrmation System Design
and Cptimization System) lo__|
£. Chief Froyrammer Team e |
g. On-line Programming | RN
h. Automated tlowcharting S
i. HIPO (Hierarchy glus Process-
Output) Design Aid Techrigu= D
je Structured Walk-thru e |
Others (Flease inaicate):
K puime o i ot 2 P |
)R e SR e S e R e e e e REEE: |
Wsrs sy L T = £ eat
22. What is the total nuaber cf person-hours now expended
annually ca maintenance ot the application system?
r -
| Check the aprlicable statement: |
: The abecve answer is: :
| Reasonably accurate, based on yood data___ |
| A rough 2stiwate, based on minimal data___ |
. | An estimate, nct based on any data___ |
M - P

24
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23. Of the total number of p2rson-hours novw expended annually cn

maintenance of the applicaticn system, what percentage is

expended in c2ach ot the fcllcwing problem areas:

de.

b.

Emergency prcgram fixes
Routine dekugyging

Accogmcdaticn cf changes tc
data inputs ana tiles

Accommodaticn ot changes to
nardware and system software

tnhancerents for users
lmprovement ct program documentation

Recodinc tcr efficiency in computation

Others (Please 1indicate):

- - - -

TOTAL

100%

o G G — ——

Check the applicable statemant:

The above answer is:

Reasonawly accurate, based on good data_
A rcugh estirate, based on minimal data_
An estiwmate, not based on any data_

SYpea—————
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24, Of the total number of person-hcurs now expended annually cn

maintenance of the afglicaticn system, what percantage is
spent cn wmaintenance of jprograms which perrors online

processing?

Check the arrlicable statement:

Tha abcve answer is:
Reasonalkly accurate, based on yood data___
A rough estimate, based on minimal data__
An estimat2, nct based on any data

L—---.

25. Of the total numoper cof perscn-hcurs now expended anrually ca
maintenance ct the apglicaticn systew, what percentage is

spent in cosmunication with the user?

Check the applicable statement:

Reasonably accurate, tased on good data_
A rough estimate, based on minimal data_

An estimate, not based oOn ary data
| - -

L}
|
|
| The above answer is:
|
|
|

b e — o ol

26. What is the total uwusber of individuals currently assigned
(in wheles or in part) to wmaintenancea ot the applicaticn

systemn?

e




27. Ot the total number of individuals currently assigned to the

maintenance ot the ajpplicaticn system, hov many began their

assignment in each of the tollowing time p2riods?

1975 - 7o

1973 4

1971

72

1969

70

1967 - 68

1966 or earlier

Remarks:

28, Of the total number of individuals currently assigred to the
maintenance of the apjplicaticn system, how many are assigned

to each of the followiny tasks?

a. Proyrawsing e€xclusively:

b. Systems analysis exclusively:

C. Both prcgrasming and systeas analysis:

d. Neithe:r proyrameing nor sys*eas
analysis (e.g9. librarian):

Remarks:




. 29.

30.

0i the total number of individuals currently assigned to the

maintenance of the ajpjplicaticn systee, how many have each of

the following levels of on-the-jcb prograsming experience?

a., Five years cr acre:
b. Less than five years, but three or amore:

C. Less than three years, but one or more:

d. Less tnan cne year, but some:

@, None of the abcve:

fdemarks:

Are all changes wmade to the application system programs
logyyed and docuuwented acccrding to an established

organizational procedur=?

Yes:

How wmany changos wvetle —tecordsd during the past twelve

mcenths?
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3.

32.

Are all user requests for changes to the application systea
legged and documanted according to an established

organizational groceaure?

Yes: |___I
How many requests were recorded during the past twelve

months?

Of the requests reccrued during the past twelve aonths, hcw
wany have ncw been satisfied by changes made to the

application systenm?

Remarks:

Are all troubles ancountered in the operational processing
ot the apglicaticn syster jprograms logged and documented

according to an established crganizational procedure?

Yes: No:

How many trcuble reports were recorded during the past

twelve months?

29y
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33.

4.

1ls a forwal audit of the apglication system made
périodically, accordingy to an established organizational

procedure?

Yes: TR

If so, how rreguantly, ou the average?

is the uocumentaticr asscciated with the application systes

prograss maintained by a prcgram or system librarian?

Yes: No:

Remarks:

30




35.

36.

Is aun accounting jreccedure eamployed to accumulate the
versonnel costs in ycur Jdegpartment associated with operatr.ng

and saintaining the application systes?

Yes: ¥o: ...l

1f so, what was tke total personnel cost (in dollars)

accumulated during the past twelve months?

kemarks:

Is an acccuating [prccedure employed to accumulate the
egquigpment costs in your aepartment associated with operating

and saintaining the apglicaticn systaem?

No:

Yes: bl

I-w-—'

If so, what was the total =quipment cost (in dcllars)

accumulated during the gast twelve months?

Remarks:

31
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37.

Are the perscannel and eyuipsent costs associated with
operatiny and saintaining the application system charged

back (in whola or in part) to the user?

Yes: No:

If so, cu what wasis is the charge made? (Check one.)
a. Equipment vtilizaticn exclusively: | S |
b. Pelrscnrel utilizaticn €xclusively:
C. Both eyuagmert and perscnnel utilization:

d. Neither e¢yuigmapt nor personnel utilization: |___|I

lf costs are charyed back tc the user, what was the arcart

Ccharged duriryg the gast twelve mcnths?

Remarks:

32
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38. In your judgam=nt, to what extent have the following baen (cr

are) provless in maintaining the application systam you have

described?

Somewhat Major |
. |
Fajor Problem | |
bt bias: 2 | ' |
§991:A )
§

a. Turnover of maintenance

d.

()
.

L.

ge

i,

Je

None At All

A J
Somevhat Minor |

Minor Problem |

-y |

persounnel

guality ot application system
dccumentation

Chanyes made to system hardwiare
and software

User demand tor chAnceuents and
extensicrs to agplicaticr systen

Skills o1 maintenance programming
pPELsonnel

yuality ot oriyinal gicyramming
cf a;plication systen

Number ot maintenance prcgramming
personnel availatble

Competing demands tor waintenance
programming perscnrel tise

Lack of user interest in
applicaticn systes

Application system run tailures
Lack ot user understanding ct

applicaticn systes

33
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None At

A J
Scaewhat Minor |

h
Minor Probles |

Somewvhat Major

Majc:z Problea |

Storaye reyuirements cf
application systems fprcgrams

Processing time recuirements of
applicaticn system prcyrams

Motivaticn of maintenance
proyramming persoanel

Forecasting ot wmairterance fgro-
gramaling personnel requirements

Maintenance programming
productivity

System hardware & sottware
reliability

Lata integrity in agpglicaticn
systen

Unctealistic user expectations
Adherence to prcyranmming
standards in maintenance

Manageuwent suppcrt cf
applicaticn systen

Aaeguacy cf apgplication
system design specificationg

Budgetary fpressures

Meeting scheduled ccorituents

34
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Others (Elease indicate):

e D G T e S me G, — .

None At All
Al
somewhat Minor |
- ] '
Minor Problem | |
» | i
Somewhat Major | | |
v i | |
Majcr Problem | | | |
SR | | |
I 51 41 | i1
| | | | |
il | { i i {
} [ | i |
| { | | |
| | i | i
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3.

Responding Organizations

Below is a list of the organizations that responded to the

questionnaire.

e
.

.

sooo_sncnm&?o!\:
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N = O W 9 ~ o 91 £ s.o N - p
. . £ . & > ) .

American Automobile Association
Architects Limited

Atlantic Richfield Company

Avco Financial Services

Bankamericard Systems

Bank of America

Baskins and Robbins

Bell Industries

B.F. Goodrich Company

Brazilian Systems, Inc.
Burroughs--Management Services
Burroughs Corporation--Western Application Development Center
Byron Jackson Pump Division

City of Los Angeles

Coast Community College District
Firestone Tire and Rubber Company

Ford Motor Company

Franklin Computer S.:vices

General Motors Corporation

Getty 011 Corporation

Gibraltar Savings and Loan Association
Glendale Federal Savings and Loan Association
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23.
24.
&5,
26.
21.
28.
29.
30.
31.
32.
33.

35.
36.
37.
38.

39.
40.
61,
42.
43.
44,
45.
46.
47.

Great Western Savings
Hawaiian Telephone

H.C. and D., Limited
Honeywell Information Systems
Hughes Aircraft

Hughes Airwest

Hughes Markets, Incorporated
Island Insurance

Knape and Vogt Manufacturing Company
Knudsen Corporation

Lever Brothers

Litton Industries

Lloyd's Bank of California
Los Angeles City Schools

Los Angeles County

Los Angeles Department of Water and Power
Los Angeles Times

Market Basket

May Company

NCR

Northrop Corporation
Occidental Life Insurance
Pennsylvania Life Insurance
Pertec

Petrobas

Price Waterhouse and Company




‘ 49. Revell Incorporated

50. San Fernando Board of Realtors

i LS T

51. Security Pacific National Bank
52. Sistema and Computacao

53. Southern California Edison

54. Southern California Gas Company
55. State of California Department of Motor Vehicles
56. Sunkist Growers

57. Thrifty Stores

58. Tobias Kotzin

59. Transamerica

60. UCLA Administrative Center

61. UCLA Medical School

62. Union 0i1 Company

LU .

63. University of California

64. United California Bank

65. Van de Kamps

66. Veterans Administration
‘ 67. Walt Disney Productions
Eoi ) 68. Western Airlines

69. Xerox Computer Services
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