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WHY THE REVIEW WAS MADE

GAO wanted to know how effectively
the Navy was managing its auto-
mated data processing resources
which cost about $300 million a
year.

FINDINGS AND CONCLUSIONS

The Navy's Automatic Data Proces-
sing Program is having difficulty
achieving its major objectives,
particularly in its efforts to
develop standard information and
data systems--which are the key
to the program's objectives--with
standard equipment on a2 command
and functicnal basis.

Instead of producing timely, stan-
dardized, and cost-effective sys-
tems, many of these efforts have
generated a series of costly and
prolonged systems developments.
{See p. 3.)

Thus the Government is paying mil-
lions of dollars each year to

--sustain systems efforts beyond
their scheduled completion dates,

--gperate and maintain standard equip-
ment acquired for those systems
without achieving expected benefits
and to retain older computer equip-

ment because of system delays,
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--design, develop, and maintain
interim and nonstandard systems
operating on that equipment, and

--supplement saturated computers with
commercial computer time (See p. 6.)

Why hasn't stendardization been
success full

Standardization has been unsuccessful
primarily because Navy management
allows local commanders to influence
unduly the design of standard sys-
tems. Ccmmanders have modified
standard systems or developed sys-
tems to suit local needs without
regard to the Navy's overall program
objectives and management needs.

The problem of command influence on
tha Navy's program will continue
into a new generation of computer
equipment. (See p. 9.)

A family of systems which are
"standard" in name only and many of
which are still under development,
now forms ruch of the foundation
for data processing and for further
systems improvements within the
Navy. (See p. 9.)

The Havy has installed or is instal-
1ing late-model computer equipment
for many of those systems in an

LCD-74-110



effert to upgrade them, despite the
fact that those systems

--are not fully standardized,

--are not adequate, and

--are nol designed to exploit the
latest computer technology. (See
p. 9.)

How 2an the program be improved?

Implementation of the Navy's program,
which generally provides the neces-
sary policies, procedures, princi-
ples, and instructions to guide sys-
tems development, can be substantial-
ly improved if the Navy resoives the
problem of command influence.

This can be accomplished by requiring
the commands to adhere to the pro-
gram's fundamental reguirements for
systems development and management
through more stringent control by
the Department's top data processing
managers. The specific areas where
improvements are needed, in both
development and management, are sys-
tem studies, redesign of systems,
justification of system projects,
and standardization. (See pp. 10,
12, 18, and 20.)

f2 QLR MENLATIONS

"he Secretary of the Navy should:

--Require that system studies be
documented and that the documenta-
tion be part of the equipment
Jjustification.

--Review the Navy's information and
data processing systems to identify,
on a system-by-system basis, those
actions that are needed to estab-

ii

lisk. a program for upgrading and
standardizing each system.

--Issue the commands more definite
guidance for making economic anal-
yses and establish a program for
educating the field organizations
in the economic analysis technique.
Further, the guidance should require
that the economic analysis be per-
formed before systems are submitted
for review and approval by higher
management. Provision shouid also
be made for obtaining appropriate
assistance from the Naval Audit
Service in evaluating the analysis
before it is submitted for approval.

--Amend his instructions for redesign
to require that the alternative of
redesign be considered as part of
any economic analysis made to sup-
port system projects.

--Require the Directer, Department
of the Navy, Automatic Data Pro-
cessing Management, to establish
monitoring procedures to insure
compliance with the redesign
policy. (See p. 30.)

AGENCY ACTIONS AND UNRESOLVED ISSUES

The Assistant Secretary of the Navy
{Financial Management) acknowledged
that improvements could and should
be made in the Automatic Data Pro-
cessing Program and essentially
agreed with GAQ's proposals.

However, he was concerned that GAQ firz ——

ings could lead to damaging miscon-
ceptions regarding the effectiveness
of the Department's program and zaid
that the findings should be viewed

in the light of changing conditions.
He stated also that the Navy's cur-



rent position was not unique when
compared with that of other computer-
dependent organizations. {See pp.

24 and 35.)

The Assistant Secr¢tary disagreed
with GAD's contention that the De-
partment's management philosophy of
“centralized policy direction and
decentralized execution” unduly in-
fluenced the development and opera-
tion of standard information and

data processing systems. He acknowl-
edged that the philosophy strongly
influenced the approach to developing
effective information systems but
believed it ¢c be valid. (See pp.

26 and 36.)

The Assistant Secretary said that

the Navy's Automatic Data Processing
Program was currently being directed
along GAO's recommendations and that
GAO's report confirmed that this
approach was reasonable, he informed
GAQ that the following actions related
to GAO's proposals are being taken.

--The Havy is updating its management
instruction for system development
to amplify documentation require-
ments to insure that all potential-
ly signifizant facts are documented
and that all documentation, which
forms the basis for acquisition de-
cisions, is kept available for
review. It will require mission
function sponsors to formaily re-
view projects to coniirm the va-
lidity and priority of their
specifications ard to authoiize
their funding. It will also re-
quire system proponents to use the
Neval Audit Service to evaluate
costly economic analyses.

Tear Shee!

--To improve the use of the economic

analysis technique, the Navy has
(1) formally trained many opera-
tional analysts in its graduate
studies program, (2) promulgated
some very detailed instructions

in May 1972, (3) aided in the de-
velopment of Department of Defense
Instruction 7041.3 of October 18,
1972, and (4) begun training, open
to all personne:, in economic anal-
ysis at the Navy Logistics Manage-
ment School in Washington, D.C.

--The Navy is studying ways to insti-
tute a self-teaching course to
exploit its economic analysis
training capability.

--The Navy will insure that it fully
documents its redesign consiiera-
tions in the future. (See pp. 29,
35, and 28.)

These actions. particularly the ones
related to system studies and economic
analysis, should improve ihe Depart-
ment's management of its data proces-
sing rescurces.

The Assistant Secretary's assurance
that the Navy will fully document
future redesign considerations,
however, is not an adequate response
to GAD's proposal concerning the
redesign policy of the Department of
Defense.

GAQ believes that the commands will
not implement that policy effectively
unless the Secretary of the Navy
amends his instructions to require
the commands to consider redesign as
part of any economic analysis made

to support system proiects and estab-
1ish monitoring procedures to insure



that the redesign pulicy is followed.
(See p. 30.)

The Assistant Secretary listed numer-
ous actions the Navy was taking Lo
improve its data processing opera-
tions. -Hhile these actions are
beneficial, they are generally not
directed toward the immediate im-
provement or upgrading of *he kinds
of systems addressed in GAG's report.
(See p. 30.)

jv

MATTERS FwR COWSIDERATION

BY THE CO'IGRESS

Findings and recommendations in this

report should be of special interest

to (1} the House Committee on Appro-
priations, which has been concerned

with the cost, efficiency, and effect- o
jveness of data processing management

in the Federal Government and (2)

other committees and members concernea ._=:
with increasing productivity in the
Department of Defense and in the fed- - - -
eral Government generally.



CHAPTER 1

INTRODUCTION

DEPARTMENT OF THE NAVY'S
AUTOMATIC DATA PROCESSING PROGRAM

The Department of the Navy uses over 1,100 general-
purpose computers for primarily logistic and administrative
functions. 8ince 1952 the Department has spent more than
$2.8 billion--and in fiscal year 1975 plans to spend an ad-
ditional $332 million-~to operate and maintain them and to
design and develop the required software and the associated
information and data processing systems.

Data processing resources are managed through the De-
partment of the Navy's Automatic Data Processing Program.
The program is basically the compilation of Navy policies,
objectives, plans, procedures, and principles for managing
its rescurces and for developing its data processing capa-
bilities. It was formally established in 1959 and pro-~
vides general guidance to Navy organizations for the tech-
nical advancement and effective, efficient, and economical
use of computer equipment and techniques.

The program's general guidance represents scund phi-
losophy and principles for the lony-range development of the
Department's data processing capabilities and for exploiting
computer technology, telecommunications, and management
science techniques. The program is headed by the Depart-
ment's Senior Automatic Data Procescsing Policy Official and
the Director, Department of the Nevy, Automatic Data Pro-
cessing Management,

OBJECTIVES AND PRINCIPLES OF THE NAVY PROGRAM

The objectives of the program were initially established
in a general plan promulgated by the Secretary of the Navy
in April 1959 and reaffirmed in March 1966 through Secretary
of the Navy Instruction 10462.7B. The major objectives were
to facilitate (1) the ultimate convergence of automated man-
agement information system into a compatible aggregate,
which couid be termed "a Department of the Navy management
information system," (2) the systematic evolution and



application of automatic data processing eguipment and as-
sociated techniques i improving information flow to and
from management with optimal uniformity, compatibility, and
responsiveness (3) the ultimate development ind exploitation
of automatic data processing equipment and related advanced
scientific techniques, and (4) the orderly development of
standardization to improve information interchange.

The plan also provided governing policies, principles,
concepts, and procedures to> guide the Navy organizations
toward the: program's objectives. It outlined the major
stages of system development and provided explicit instruc-
tions for essential feasibility study and planning; equip-
ment acquisition; and system design, installation, and con-
version. The plan also established general principles con-
cerning the need for (1) preparing economic analyses to de-
termine benefits of automation and its impact on direct and
indirect costs, (2) exploiting the full capaibilities of
available equipment and the management sciences, (3) auto-
mating applications which have a legitimate history and
purpose with consistency ard prvdent speed, ard (4) con-
tinuously anticipating and implementing reorgauaization.

In Septemver 1970 the Navy m>dified the program because
the Department of Defense jncreased its emphasis on im-
proving management of automated data processing resources and
on exploiting computer technology to provide more timely,
accurate, and meaningful information for making key manage-
ment decisions. The modifications stressed the need for
better automated data systems planning, costing, and overall
control. At that time the Navy also established more gen-
eralized program objectives. They were to insure expleoita-
tion and cost-effective use of automated data processing,
and efficient acquisition and management of its rescurces.

Our review wasz directed toward evaluating the etent
to which the Navy has achieved these objectives.



CHAPTER 2

ADVERSE sFFPECTS OF PROLONGED SYSTEMS DEVELOSMAHT

HAS THE PROGRAM BEEN SUCCESSFUL?

In the light of the resources spert on it, the Havy's
Automotic Data Processing Program generally has not sstis~
factorily progressed toward its major objectives. The nead
for better progress is conspicucus when viewiny the Dsjarte
ment's efforts to develop standard informatior and data
systens-~which are tae key to the program's objecctives~=-with
standard equipment on a command and functional basis., In~
stead of preducing timely, standardized, and cost-cffective
systems, many of these efforts have generated a series of
costly and prolonged systems developments, as illustruted
on page 4.

The development of many of the Department’'s systems
was initiated in the early and middle 1960z. Development
efforts were generally made through either the equipment
approach, whereby the acguisition of computer equipment
preceded system design, or the multileed activity concept,
whereby each activity antonomously designed and developed
pieces of the system on a best-functional-knowledge hasls
rathar than on a central design basis. Neither of these
methods conformed to program guidance.

The equipment approach had four phaseg: (1) installa-
tion and testing of the new computer system, (2) conversion
of the existing workload to the new computer gystem, (3)
unilateral development of programs to meet intorim and
special needs of lccal commanders, and (4) degign and do-
velopment of the standard system. This approach cnabled
the commands to immediately install and operate the now
computers and to achieve early operational herefits from
them. However, wihile the emphasis was on getting the new
computers operational, the design and development of the
standard systems continually fell hehind their schaduled
completiorn dates because of problems czused by the changing
computer technology, lack of coordination and centr.l dircc-
tion, and/or lack of couputer capacity. Congequently, thosgs
systems today, althougl partially operational, are not fully
developed or standardized.
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Examples of Prolonged Svstems Develorpment

Title of system

Management Information
System for Naval
Shipyards

Uniform Automated
Data Processing Sys-
tenn for Inventory
Control Points

Uniform Automated Data
Processing System
for Industrial Naval
Adir Stations

Management Information
System for Ordnance
Production Activities

Uniform Automated Data
Processing System for
Stock Points
{(Upgrade)

lievelopment

start-up-

date

Mar.

Oct.

Jan.

Oct.

Sept.

19¢€0

1961

1963

1965

1966

Estimated
operational _
Current sta- .and develop~ — —-

tus of ment cosats
development since FY 196%--—==
(note a) (note Q)
(milliions)
Continued $112.2
through FY
1978
Continued 109.6
through FY
1975
Continuinge- 94.0
firm mile—~
stones not
establicshed
Continued 89.8
through FY
1978
Continued 132.2
through FY
197¢

3current status according to Navy ADP Five-Year Plan, FY 1974-

79.

b_. .. . ;
This is the first year that the Department aggregated its

costs by system for budget purposes.



Development efforts today are directed toward com-
pleting the efforts that were initiated in the 1960s, fully
implementing those standard systems, and in some cases up-
grading systems to the capability of newer computers in-
stalled since then.

Inadequate progress in developing standard systems
has also been noted by the Department. In & memorandur to
the Chief of Naval Material, dated May 6, 1969, the Depart-
ment's Senior Automatic Data Processing Policy Official
cited the following problems related to the Navy's manage-
ment and development of systems.

1. Standard management structures and management dis-
ciplines do not exist in the systems commands which
are capable of dealing with the development of
large-scale information systems.

"2. 'The hardware power growth is not reflected in a
comparable increase in capability to obtain, pro-
cess, and use information or in reduced resource
costs.,

“3. BExtraordinary emphasis is placed upon computer
hardware. Not enough effort is devoted to deter-
mining information requirements, system planning,
system design, and information use. Hardware is
installed before systems are developed.

“4. The multilead activity ccacent for developing sys- .
tems has resulted in failure, in almost every in-
stance, to develop viable systems.

“5. There is no effective mechanism for controlling
changes and modifications to major ongoing systems.

"6. Control is ineffective over the development of
unique, duplicative applications at similar activi-
ties.

"7. Many systems are poorly designed and inflexibie.
Too many old first and second generation programs
are being run on new computers. This is costly,
degrades hardware performance, and deces not produce
tangible management improvements.

5



"8. Many questionable applications are being placed
upon comvpucers without cost/benefit analysis justi- ————
fication. Too many decisions are made by data pro- - ——
cessing analysts and programmers instead of managers———
and users.

"9, There is ineffective overall control over distri-
bution of data processing personnel and establish-
ment of resource pricrities.”

That memorandum resulted in each system command's es-
tablishing (1) a standard management organization and steerino——:
group for controlling and uonitoring systems developments
and (2) a central orgwurizati-n for designing and maintaining C
systems. Those changes were beneficial but were made too
late to check the devziopment cycles of most of the Depart-
ment's standard systems.

HOW HAS PROLONGED SYSTEMS DEVELOPMENT
AFFECTED AUTOMATED DATA PRCCESSING
RESOURCES AND BENEFITS?

The Department's inability to develop and implement
standard systems on a timely basis is costing th~ Government
millions of dollars each year to

--sustain systems efforts beyond their scheduled com-
pletion dates,

--operate and maintain computer equipment without bene- - —-—
fiting from standardization,

--retain and operate older computer equipment because
of systems delays,

-~-design, develop, and maintain interim and unique sys- - -
tems operating on that equipment, and

—-supplement saturated computers with commercial com-
puter time.

The resulting impact on Government data processing resources
is illustrated by the following examples.



Example 1 - The Naval Ordance Systems Command will
spend about $17 million through fiscal year 1975 to sustain
the development of its Management Information System for
Ordnance Production Activities beyond its scheduled full
implementation date of December 1968. This expenditure is
because of difficulties encountered in the multilead ac-~
tivity concept and the redirection of effort after central-
izing system development.

Example 2 -~ Since 1967 *the Naval Ordance Systems Command
has spent more than $10 million to lease 14 computer systems
and to purchase some of their components. The aguipment,
acquired for the Management Information System for Ordnance
Production Activities is expected to produce moxr.. than $14
million in discounted cos* savings. However, this sgystem
is not complete and thus the more than $10 million for its
equipment has not produced the expected savings.

In additaion, each ordnance activity has spent an indeter-
ninable amount to operate and maintain that equipment and to
independently develop and maintain local processing systems
and programs to enable it to use the eguipment on an interim
basis. Much of the effort and related cost could have been
avoided through expeditious system development.

Example 3 - The Naval Ship Systems Command has been
developing its Shipyard Management Information System since
about 1960. Its completion has been delayed since at least
1966 because of -the command's efforts to replace existing
equipment with newer equipment. This delay has adversely
affected the shipyards' data processing resocurces in a num-
ber of ways. First, seven shipyar:is1 spent about $i4.4 mil-
lion to lease, purchase, and maintain antiquated computer
equipment which could have been replaced early at a lower
cost. They spent $3.8 million to lease, purchase, and main-
tain other equipment, and more than $75 million to operate
and support all equipment without fully implementing the
shipyard system and without substantially achieving the

lat the time of our review, seven shipyards were operating
the standard shipyard system on standard computer equip-
ment, while three shipyards--Portsmouth, Pearl Harbor, anc
Puget Sound--were operating interim computer systems.
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expected benefits of that system. Second, three shipyards
spent over $23 million to operate and maintain interim com=-
puter systems and to design, dovelop, maintain, and operate
local deta systems which are similar to each other and the
standard system that will replace them. Third, inadequae
computer capacity reguired the shipyards to purchase computer
time from commercial and Government sources to continue

their data processing operations. From figcal year 1971
through fiscal vear 1373, computer time cost over $2 million.



CHAPTER 3

OPPORTUNITIES TG IMPROVE NAVY'S

MANAGEMENT OF AUTOMATED DATA PROCESSING RESOURCES

WHY HASN'T STANDARDIZATION BEEN SUCCESSFUL?

The Department has not been successful in developing
standard information and data processing svstems primarily
because its management philosophy allows commanders to
unduly influence the design of standard systems and to
modify standard systems or to develop svstems for local
needs without regard to the Department's program objectives
and management needs. System desianers adhere more to the
desires of individual commanders than to the Department's
basic policies, principles, and procedvures.

This management philosophy is a major factor in the
development and operaticon of a family of systems which are
"standard" systems in name only. Those systems are basically
a conglomeration of (1) standard programs which in many
cases have been modified by commanders to meet their indi-~-
vidual needs and (2) unique programs which have been designed
and developed locally to either supplement or replace stand-
ard programs,

That family, still under development, acow forms much
of the foundation for automated data processing activities
and for further system improvements within the Department.
In many cases the Department has installed or is installing
late-model computer eqguipment for those systems in an effost
to upgrade them. The commands ave converting their systems
to use the new equipment although those systems are not
fully standardized, are not adequate, and are not designed
to exploit the lstest computer technology. (See pp. 10, 12,
and 18). Thus the problem of command influence will con-
tinue into a new generation of computer equipment.

Command influence must not continue to deter develop-
ment of standard systems capable of meeting management infor-
mation needs at all appropriate levels within the commands
and the Department. The development of such systems not
only reduces the need for data processing resources but also



{1) enables all levels of management withit. a command to
plan, monitor, and control systems and procedures for
accomplishing the command's overall mission on a common
basis, (2) provides the interface needed to support common
headquarters systems, and (3) facilitates the transfer of
personnel from one command to ancther without extensive
retraining,

HOW CAN THE PROGRAM BE IMPROVED?

Implerentation of the Department's program, which in
our opinion prouvides the necessary policies, procedurecs,
principles, and instructions to guide systems development
efforts, can be substantially improved if the Department
resolves the problem of command influence, This can be
accomplished by requiring the commands and the commanders
to adhere to the program's fundamental requirements for
systems development and management and through more ctrin-
gent control of systems development by the Department's top
data processing managers,

Numerous areas in both development and management
control need improvements. These areas have been identified
through reviews discusesed below.

Need for studies
before acquiring computer equipment

The Department realizes that developing data processing
systems and/or acquirirg computer equipment must be preceded
by studies which form the basis for (1) identifying infor-
mation requirements, (2} determining the kind of system
needed, and (3) developing specifications to select ard
acguire computer equipment. Guidelines for such studies
were issued in April 1959 and were incorporated into Secre-
tary of the Navy Instruction 5236.1 on December 17, 1971.

Thus Navy policy is that computer cguiprent acquigi-
tions will be preceded by and based upon well-documented
studies which provide an adequate factual basis for con-
cluding that (1) the functions requiring equipment are
eseential and (2) computer equipment is essential to or is
the most cost-effective alternative for performing these
functions,

10



1he policy also requires that all automated data
systens be designed to achieve maximal effectiveness and
operaticnal economy, and that the lowest overall cost alter-
native be determined before acquiring computer equipment,
When followed, this policy has effectively minimized system
developiment cousts and has developed systems which satisfy
information ruguirements. However, the Department has not
enforced the preparation of these studies, a fict coatri-
buting to its lack of success in developing useful informa-
tion and data systems.

There were no well-documented studies in our reviews
0f Haval Ordnance Management Information System, Uniform
Automated Data Prccessing System for Inventory Control
Points, and Uniform Automated Data Processing System for
Naval Industrial Air Stations. The reviews showed that
the cumputer equipment acquired was not suitable for the
plarned systems, Some of that equipment had to be augmen-
ted and gsome was used for interim systems because ¢f system
developrent delays.

Moreover, recent examination of the Uniform Automated
" Data Processing System for Stock Points and the Naval Ship-
yard #Management Information System showed that these condi-
tions still exist. Our review of the system for stock
points showed that the Naval Supply Systems Command acquired
replacement computer equipment without a system reevalua-
tion or a reappraisal of the management information and
data processing system requirements. That equipment later
had to Le supplemented because the required studies had not
been made. Supplementing basic equipment tends to increase
the cost of system development.

In the case of the shipyard system, the Naval ship
Systems Command, in March 1972, contracted for computer
equipment to replace inadequate older equipment and to pro-
vide the capacity needed to complete system development
and implementation. Equipment specifications were prepared
without the required studies even though the command was
aware that the system's ability to serve management needs
was questionable and that an entirely new system based
upon the advances made in the management sciences and
computer technology was probably needed. After the specif-~
ications were prepared, the command identified several
hundred problems, intluding some that reguired systenm

11



improvements and some that may require additional egquipment
and computer capability.

These problems are normally identified during the prep-
aration of the studies required by Navy policy. For
example, problems identified by the ship systems command
included new reporting requirements, inadequate outputs,
volgminous outputs, and the needs to change reporting
frequencies, tc simplify transactions, and to computerize
apr” "-ations ip such areas as material control and labor
cost reporting.

Nevertheless, the equipment was instalied. The ship-
yard system was converted to the new edquipment as is in
most instances, despite the command's beliefs that the
system was of questionable adequacy and would be inefficient
because it could not exploit new computer czpabilities
since it was designed on the basis of outmoded computer
technology. .

Need to improve and extend standard systems

Department policy requires that automated data systems
be fully standardized and be developed and maintained
centrailyv. The purposa- of the policy are to reduce costs
for equipment, system design and development, and system
operations and maintenance, and to facilitate the inter-
change of information and personnel.

Department commands and activities hLave established
central design and maintenance offices. However, those
offices generally have failed to accomplish standardiza-
tion or to develop viable systems for maragement needs.

The central design offices have not been successful
because they have concentrated on develoning and maintain-
ing .systems which the Department admits a-e poorly de-
signed and inflexible. Specifically, the Navy has stated
that those systems are the result of (1} inadequate detes-
mination of information requirements, (2) poorly planned
development to meet those requirements, (2) acquisition of
new computer equipment before systems are developed, and (4)
ineffective control of standardization. These conditions
had not changed during the continued development of the

12



Uniform Autcmated Data Processing System for Stock Points
and the Shipyard Management Information System.

Uniform Automated Data Procvessing
System for Stock Points

The Uniform Automated Data Processing System for Stock
Points was designed and developed during the early 1°960s.
In 1965, after it became operational, the Pleet Material
Suppert Office, Mechanicsburg, Pennsylvan.a, was established
as the system's central design and maintenance office,
Since 1966 that office has concentrated on acduiring new
computer eguipment and extending the stock point system to
additional activities, but has not been monitcring the
system to reevaluate its adequacy in managing the stock
points or to determine whether further standardization could
be accomplished.

New equipment is being installed at the stock points
under a project plan called Mark II. The Supply Systems
Command intends to continue using the same applications
initially designed and programed for the older machines,
believing that there is inadequate manpower to redesign the
system.

The command and the Support Office did not study the
stock points data and information requirements before
acguiring the ne'r equipment. We found that the stock
points replaced or supplemented many of the s;stem's
standard proarams with local programsl and in other cases
made unauthorized changes tc¢ standard programs.

For example, at the Oakland Naval Supply Center we
identified 24 standard programs that were not being used

for one or more of the following reasons.

--No known use for program output.

lAcccrding to Support Office records, at least 4 Naval
Supply Centers had almost 900 nonstandard programs, before
the Mark I1I project.

3



~~Takes too long to run and is uneconomical compared
to the beneflits received.

--Output does not produce information required to ful-
£ill local and headquarters user needs.

--Input preparation and time frame incompatible with
reporting format.

Further, all Navy stock points have developed similar
computer applications that provide automated procedures in
functiona' areas for which no standard programs are avail-
able, We found no technical reason for the development of
these applications on a unique basis, Some of the func-
tional areas are listed below.

Number of stock
points that have
Function a similar system

Savings bonds accounting

Supply operations assistance program
Preventative maintenance (fuel)

Property accounting

Pass action/refer transaction accounting
Purchase system

Servmart accounting

(E N B0 VI T, = S =

The conversion of the stock point system as is to the
new egquipment promoted the continuation and duplication
of local systems. The stock point system's inability to
meet all or most information and data requirements encour-
aged the stock points to meodify and develop local systems
and programs. This required relatively large staffs of
programers and system analysts which could better be devoted
to improving the system. It also increased the cost of the
system. For example, the Support Cffice and the stock
points had to hire contractcrs and obtain assistance from
otlier Federal agencies to help them convert abou% 245
standard programs and over 1,000 local programs to newer
equipment,

For the above reasons, officials at the stock points
that we visited believed that the system was not fulfilling
their needs.
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Bhipyard HManaacrient Information Bygic:

The Shipyard Manzgement information Svetem was designed
during the pericd 1960 throuyh 1964, In 1965, after the
systen became portislly operational in the Boston Haval
Shipyard, the Uaval £hip EBvstems Coamand established the
Computor puplications gupport anéd Develcocprent Office ag the
centrzl office for design, programing, cyetem analysis, and
maintenance, One of the initial effourte by that office was
to completely implement the gyetem at seven shipyards and
to extend it to three additional shipyards. lew computer
equiprent wag required ‘o replace egquipment considered
obeolete and inadeguate, to process shipyard workloads, and
to provide the three aclitional shipyards with standard
eGuiprent,

Efforts to acguire new eguipment began about Pebruary
1969 and culminated in a contiact award to Honeywell Infor-
mation Systems, Inc, in March 1972. The computer eguipment
was installed in the shipyards. The shipyard system was
converted as 18 to that equipment, even though the Havy
vag avware that improvements were needed. Those improve~
ments wire not identifiecd and plann:d as part of the ac~
guisition process to insure that they were effected by
the equipment gelected, 7The Department’s instructions re-
quire this type of determination to be made before equip-
merft is acquired,

he early ag 1967 the command was aware that the system
necded to e improved, This is evident in the commnand's
Managenent Inforration Systems Plan, dated March 1967, whrere-
in the command described the gystem as followsz:

*h, The LAVEHIPE M1S (Baval Shipyard Management Infog-
mation System] Phase 1, as it is5 structured todav, is
oriented to middle and line management, It produces
almost golely operaticnal reports of a routine and
recurring nature, Except for PERT/CPM it makes mini~
mal uge of rmanayement science technigues accepted and
erployed throughout industry. It permits a wide
wariety of nanval proccdures in sgource data feeder
systens, 1t does not require uniformity of crganiza-
tional structure, It fails to require a oue-for-one
correspondence betvween the logical elementsz of



indugtrial controls work wackayes, raicerial packagss
and plans and specification pacrages, 1t falls v
proside predlictive infornaticn cosespning the inter-
dependant product value faciors of cost, time, and
guality., It hag not yet rmads the transition froew 8
data system to an information systaew,

“e. The VAVBHRIPS MI1S Phase I, 88 it i8 structured
today, is extremsly infiexinle, non~rodular end 4dif-
ficult t6 change, [t is fundarentalliy a tare-oris.toed
hatch procensing system, The sforesentioned criteria
of thig zystem results in the Lnebility of the BAEVEHIPS
18 Phase I to Lhe responsive tu ghipyard top managye-
ment nseeds and the affective ilsplenrentation of Ccoamand
and iligher Authority prograseg.”

The cconversion of the system as i provided limited
standardization amony the shipyards tecause the gysten was
developed to neet only the minimvm reguirersnts of the ship~
vard managere, The shipyardsz were reguirsd to use the
syegtem as the foundation for their eonputser operaticons,

But they were permitted to add redgiirerants they congidered
esgential to efficient operatios, provided that the sddi-
ions did not alter the standard jroqrars,

Hioverthelege the shiprards developnd and used local
computer procrang Lo supplonent of reviacs gtandard oo~
gramg, Prom 1%66 to 1971 the seven shipyards develwied and
uged an estirated 1,500 local prograng cormparcd with shout
240 standard programs,

Tha Navy «cited two reasons €02 the large nusbher of
lozal prograne,

“(l) fThere are luzals that sxigt bosauss certain
inforrmation is needed or desirsd and L€ not heing proe
vided by HAVSHIPE HMIS. Since WAVEHIFPEG M8 iz noe an
all inclusive sysiem, processes have roen develoned
and inplermented looslly to 2osr assential srcas of
shipyard information precesging that sre not incliuded
in DRYVESHIPS MIS, Heowever, locsls have algo been
developed o satisfy an inforration <desire of a
rarticular vard, fuch inforratiog gsduiremsnts axe
usually generated from within the shiprard to reey a

16



varticular idiceyncrany, Lovals that are 0 Ltaliogsd
o an individual vyard ofion result in preograss that
are slig. v modifications of the standard LAYOHIPS KIS
PECHT A .

“(2) T“here sve locals that exist pecauwte & vhipyarsd
hag not accep.s?t the uniform, docursented HAVDHIPE MIZ.
Ty get around RAVERIPS M1Z and 0 5s0id heving to
¢hanyge existing manual procedures and procssses, and
vet ‘6 e able to meet the imposed requirenant to Tun
HEYEHIPE MIS, locale have heen develoned that inter-
face with HAVEHIPS MIS, ‘These locals are concerned
wainly with manipulating data to make it asceptarie Lo
HRVSHIPE MIS such locals arise either 4us to a lack
of understanding of the standard HAVEHIPS 513 systox
or due to an unwillingness to accept a sta.derd system;
or in gone instancesg, hecsuse a standsrd gystem was
$impozed on a non-standard hase, PBecause the shipysrds
siere operating in a non~standard enviromnsent, locals
ware required to interface with the existing envirch-
ment,”

The coinrand has attempted to remedy this sitiation by
establishing a Managcment Information System Exegutive
croup to mynitor the system, in 1969 the group initiated
a study of 8ll proyrams ang reuwrts Lo pronote uge and
acceptance of the standard rej«wris, to daterrmine “hy there
was a proliferation of local programs particulsrly in areas
with standard programs, and 1o identify comwenality of local
proiraag vhiich would indicate @ need to eénlarge e scops
¢f the present systen,

The study, coumpleted in calendar year 1971, aiter a
reguegt for cguipment proposals was issued, was Lrimarily
z2n evaluation of local and ztandard reports veed 7 the
seven stiyyarde, It resulted in the followinsg recsienerded

4 .
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. Standard Local
Recommended action reports reports
Cancel 58 147
Retain without change 91 -
Retair in modified form 53 -
Retain with an unspecified format 162 233
Retain pending additional studies - 143
Retain pending changes to standard
system - 49
Add to standard system 17 _8
Total ggg 580

The group also eliminated 2,37% local programs through
cataloging and utilization reporting of computer programing.

Many recommendations were implemented. However, there
were several hundred recommendations whose implementation
or rectudy was deferred until the replacement computers wers ~Tr.o.~
installed in the shipyards.

The study identified numercus deficiencies that needed
to be corrected., Most importantly, it highlighted the shipg~ ——
yvards® limited use of the standard reports and programs and
the narrowness of the system's scopa. The system's narrow
scope helped result in the large number of local reports
and programs that will remain in use after installing the
replacement computer. Specifically, 425 local reports and
about 928 local programs were certified for continued use
as opposed to 330 standard reports and about 300 standard
programs. This situation illus:trates the need for the
comnrand to further study and improve the system to extend
its standardization and scope.

Need to enforce redesign policvy

In July 1966 the Secretary c¢f Defense esiablished a
policy requiring the defense compeonents to redesiga their
data processing systems before acguiring the so-called
third-generation computers of the =iddle 1960s, whose
advanced capabilities made most automated data processing
systems obsolete unless redesigned,

18



The policy was modified in January 1971 and is now in
Departmeant of Defense Directive 4105.,55, dated May 19, 1972,
and in Secretary of the Navy Instruction 5236,1, dated
December 17, 1971. The policy still requires Defense com-
ponents to redesign systems when new equipment is acquired
for replacenent or augmentation. However, it permits the
components to ucfer redesign if deferment is supported by
docuventation--including an estimate cf redesign costs--and
by a plan identifying early redesign tasks and objectives
following installation of the eguipment. The policy corrects - _: -
the tendency of many Defense components to convert systems
without taking advantage of the new equipment's capabilities. . ..__

Our reviews of the Naval Shipyard Managemrent Infor-
mation System and the Uniform Automated Data Processing
Svstem for Stock Points noted that those systems were not
being redssigned for their new cemputers and that the Naval
Supply and Ship Systems Commands neither Jocumented their
reasons for not reaesigning noxr developed a plan for early
redesign. (See pp. 13 and 15.)

We discussed this matter with officials of tue Director- - - -
ate for Automation Policy and Standards, Assistant Secretary
of Defense !Comptroller). We were told that policy imple-
mentation was the responsibility of the Senior Automatic
Data Processing Policy Official in each department., In the
Navy he is the Assistant Secretary of the Nevy (Financial
Management) .

We also discussed the matter with representatives of
the Navy's Director of Automatic NMata Processing Management,
who is directly responsible to the Department's Senior Auto-
matic Data Processing Policy Official. They were unawdre of
the command's failure to comply with the policy. Also,
although the Secretary of the Navy had promulgated the policy,
procedures for compliance had not been developed.

in our opinion, the redesign policy is good because it
requires the Defensz components acguiring new computers to
be aware of and to use the latest computer technology ain
order teo promote effective and efficient computer opera-
tions. Moreover, it is an essential policy because of the
large quantity of older model computers in the Department
of Defense inventory, which are gradually being replaced by
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later model computers. Enforcement of the policy would
insure that the information and data processing systems
associated with those computers will be upgraded to include
the latest technology when cost and benefits make such
incorporation advisable.

Need to improve
process of justifving system projects

The economic analysis technique is a systematic approach
for choosing how to employ scarce resources and for achiev-
ing a given objective most efficiently ané effectively. It
defines objectives and identifies the most cost-effective
way to achieve each objective.

In July 1970 the Assistant Secretary of Defense (Comp-
troller} incorporated the technique into guidelines for the
quantitative management of the deva2lopment of automated
data processing systems witrin the military dezvartments
and agencies, Those guidr.lines reguire the departments to
justify system development projects through econcmic analysis
and to monitor and manage them through milestone progress
reports ard updates of the economic analysis. The HNavy,
using those guidelines, es<tablished the Autcmated Data
System Developmentc Plan, which it¢ based upon the economic
analysis technique, the key to approving and managing system
projects.

However, our reviews of the economic analysis studies
prepared by the Naval Supply and Ship Systems Comrmands to
justify acquisition of computer equipment showed that they
were incomplete and contained questionable savings or bene-~
£its. The Navy needs tec improve its use of this terhnique
before it can rely upon such studies. A more detailed
explanation of our analvses review is discussed belcw.

Incomplete economic analyses

The gnidelines for making an economic analysis are in
Department of Defense Instruction 7041.3, da*ted October 18,
1972, They state that the esgsential features include an
identification and analysis of each alternative with a clear
presentation of its costs and benefits or effectiveness.,
These features were lacking in the studies prepared by the
stock point and shipyard systems,
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For exanmple, the Naval Ship Systems Command's eccnomic
analysis defined the problem as required. It said that the
primary reascn for computer replacement was that the present
computers lacked cavacity to support the reporting reguire-
ments. However, the command did not identify any adverse
impacts from reporting problems. HNor did it quantify the
benefits of each alternative analyzed, to provide a basis
for selecting the most cost-beneficial alternative. The
analysis therefore was incomplete and did not provide an
adequate basis for determining whether the investment in
new computers was cost beneficial.

The economic analysis prepared by the Naval Supply

Systems Command considered only two alternatives--the reten- -

tion of existing equipment and its replacement--although
other alternatives could nave been postulated and analyzed.
Those alternatives included redesigning existing prccedures
to reduce peaks and valleys in the data processing cycle,
reducing workload, using remote terminals to process the
workload of certain stock points in lieu of new computers
for those locations, and using consolidated computer centers
to serve collocated stock points and shipyards.

After the analysis was approved ard the computer
equipment contract was awarded, the Naval Audit Service, at
the request of the Chief of Naval Operations, analyzed the
alternative of consolidating or collocating some of the
replacement equipment at selected supply peints., That
analysis indicated that consclidation could be cost benefi-

cial but that the constraints of the selected equipment pre--

cluded that alternative. The service determined that such
a study should have been made before selecting the equip-
ment.

Economic analysis contained
questionable savings

The Naval Ship Systems Command's economic analysis
quantified the benefi.- of implementing the Shipyard Man-
agement Informaticn System and installing the Honeywell
computer at Puget Sound, Pearl Harbor, and Portsmouth Naval
Shipyards. The analysis indicated that the conversion would
increase infcrmation and data processing costs of the three
shipyards by $631,000 over the 5-year economic life but
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would also prcduce benrnefits of $4,357,000--a net cost sav-
ings of $3.7 million. However, the data showed that only
zbout $55,000 worth of those benefits could result in budget
reiuctions, In addition, a part of $675,000 of those bene-
fits may result in budget reductions, while the remaining
$3,627,000 would not result in budget reductions bzcrause
either the improvements that were to generate the savings
had already been made or the estimated savings were based

on increased personnel productivity. The benefits are there-
fore gquestionable and do not provide the assurance needed
for supporting the Navy's decision to extend the shipyard
system.

While we recognize the difficulties of making an
economic analysis, particularly the quantification of bene-
fits, we believe it is imperative that each analysis ke as
comprehensive as possible since sound decisions depend upon
their quality. In the above rases, we believe that the
commands' analyses did not adugquately support the Assistant
Secretary ¢f the Navy's decisions to acquire replacement
computers for the stock point and shipyard systems,

rurthermcre, the manner in which the commands mzade
their analyses shows the Navy's need for more stringent con-
trol over the use of economic analysis technigues and for
conscientiously detailed evaluations of alternatives by the
approving authorities. Improvement is particularly important
since the use of the technique is the key to the Navy's
successful management of system development projects costing
millions of dollars.
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CHAPTER 4

CONCI.USIONS, AGENCY CCMMENTS AND OUR EVALUATION,

AND RECOMMENDATIONS

CONCLUSIONS

*  The Department's Automatic Data Processing Program is
primarily concerned with the design and development of infor--—
mation systems and their modification, improvement, and
redesign. Such efforts are costly, ccmplex, and time con--
suming, and are constrained by time and affected by a chang- - - — -
ing technological environment. Moreover, they greatly affect—r———
the functional users and the efficiency and effectiveness of
operations. Each effort requires numerous systems analysts
and prngramers, who are generally in short supply, and finan--——-
cial and managerial resources that are limited. Conse-
quently, the guccess of such efforts and of tihe Departmentis
program is highly depundent upon proper management of the
data procescing resources available.

The Department's management has not been effective,
primarily because of the underlying problem of command influ---——-—
ence. That problem remains under a new management system
initiated in 1970 and will not be resolved until the Depart-
ment more strictly controls systems development.

Accordingly, we made certain proposals to the Secretary
of the Navy to improve the Department‘’s control over systems
development. The proposals would require the Department's
components to acdhere to its established policies and proce-
dures for system design and development.

These policies and procedures include but are not iim-
ited to those related to the preparation and use of feasibil- e
ity or system studies; development of standard uniform sys-
tems; redesign of systems before acquiring equipment; and
preparation and use of economic analysis studies before
initiatiag system development efforts. -
The components also would be required to provide the
Department's data processing managers with documentation of
adherence daring various phases of a project. This mora
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disciplined approach would, in our opinion, improve overall
management and foster more efficient and effective use of
the Department's data processing resources,.

AGENCY COMMENTS AND OQUR EVALUATION

By letter dated October 16, 1974 (see app. I), the
Assistant Secretary of ithe Navy (Financial Management), on
behalf of the Secretary of Defense, commented on our findings
and proposals. He acknowledged that improvements could and
should be made in the Department's Automatic Data Processing
Program and essentially agreed with our propocsals. However,
he expressed concern that some of our findings could lead to
damaging misconceptions regarding the effectiveness of the
Department's program.

The Assistant Secretary said that the results of the
Havy's system development efiforts would not appear to be
particularly unique if compared with that of other organiza-
tions in Government and industry. He stated that our findings
did not consider the learning-curve effects in managing data
processing activities and that these activities should be
riewed in the light of changing conditions.

Qur review showed that the guidelines for systems devel-
opment were promusvated by the Navy in 1959. These guide-
lines, in our opinion, remain valid. The top automatic data
processing echelons in the Navy have benefited from the
learning curve, as shown by their continuing attempts at
more uniformity and standardization. Our point is that the
improvements needed have not permeated the subordinate com-
mands. Therefore, if past delays are to be avoided, more
control over the subordinate commands is needed.

The Assistant Secretary of the Navy said that our finding
on prolonged systems development and its impact on benefits
was misleading because chose systems are actively supporting
the Navy's missions. He stated that in those cases where
large-scale information systems, such as those in fhe report,
are planned, developed, and implcmented on an incremen*+al
basis, significant operational benefits and economic payoffs
could be realized before completing the total system.
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Many of the systems cited in our report have been at
least partially opcraticnal for a number of years, :sndicating
that the Navy has benefited from them. However, the issue is
the Navy's ability to fully develop timely, viable, and cost-
effective standard systems. The history of those systems and
the number of unique programs supplementing standard systems
show that the Navy has not been effective in developing stan- - —--
dard systems.

The Assistant Secretary contends that it is neither
practical nor realistic to evaluate large-scale complex auto- - -—-—-
matic data processing systems from a viewpeoint that systems
development is not complete until all original objectives
of the total system have been met and all unique programs
have been replaced by standard programs.

In evaluating systems development within the Department,
we used the criteria promulgated through its Automatic Data
Processing Program. Those criteria have existed since 1959.
They are just as good for today's complex computers as théy
were for first-generation computers. They outline the major
stages of systems development accepted by the automatic data
processing community as essential for success. They include
instructions for the system study; for plarning the objectivez -:=
and milestones of the system project; for equipment acquisi-~
tion; for detailed system design, programing, coding, instal- - -
lation, and conversion; and for postimplementation evalua-
tion. It also provides for the use of economic analysis
techniques to determine the benefits of automation and its
impact on direct and indirect costs and for exploiting the
full capabilities of available equipment znd the management
sciences. Conseguently, using the criteiria for evaluating
the Navy's systems development efforts is most appropriate.

The Assistant SecreLary contended that the costs pre-
sented in the report were also misleading because they were
primarily for operating systems which actively supported the
accomplishment. of the Navy's missions rather than develop-
ment costs as purported. He also stated that defining
descriptive cost categories which accurately distinguished
between development and oper