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OF THE UNITED STATES 

The House Government Operations Commit- 
tee requested that GAO conduct a compre- 
hensive review of the Navy’s Advanced In- 
formation System to see if it had been pro- 
perly planned and studied, and whether mis- 
takes made in similar projects in the past have 
been avoided. 

GAO reviewed procedures for planning, ap- 
proving, and managing the proposed acquisi- 
tion of computer eqla’,?ment and related de- 
velopment activities, and compared Navy man- 
agement practices with Government-wide 
guidance for managing, acquiring, and using 
computer systems. 

If this system is to meet its objectives of more 
effectively controlling civilian, military, active, 
and reserve personnel; basic deficiencies in the 
managemen: soproach; acquisition of com- 
puter equipn,ent; and the design selection for 
tke field repofling system must be corrected. 

System officials bade agreed to resolve these 
problems. 
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The Honorable Jack Brooks, Chairman 
Committee on Gowernment Operations 
Bouse of Representatives 

Dear Mr. Chairman: 

On July 12, 1977, you requested that we review the Navy's 
Advanced Information System to determine if it had been ; rop- 
erly planned and studied and whether mistakes made by similar 
projects in the past have been avoided. Eecause of time con- 
straints you also requested that we conduct our review in two 
phases and report at the end of each phase. 

This report covers the second phase of oar review.. The 
first, regarding the proposed interim upgrading of the Dew 
Orleans, L0uisiana, computer facility was issued Nower&er 21, 
1977 (LCD-78-103). 

As requested by your office , we did not take tbe addi- 
tional time needed to obtain written agency comments. The 
matters covered in the report, however, were discuss& with 
System officials and their comments are incorporated where 
appropriate. 

During this review we have worked closely -with your of- 
fice. Their advice and asristance were most helpful in 
analyzing this computer syste. developmeat effort. 

As arramged with your office, tie are sending a copy 
of this report to the Secretary of Defense. We plan no 
further distribution until 30 days from the date of the 
report. Wit that time, we will sewd copies to interested 
par ties and make copies available to others upon reqest. 

Comptroller anera 
of the Unitecj States 



COMPTROLLER GENE~"S REPORT 'PfEE NAVY'S ADVmCED IWOR%ATION 
To TEE HOUSE COHMIrnEE ON SPSTEI--A PBRSORHEL MABIAGIMEHT 
GOVRRN#EIT OPERATIONS IFWORHATXOR SYSTEF4 FOR T 

1980-1990s 

DIGEST ------ 

Tbe Advanced Information System was con- 
ceived by the Navy to effectively and 
efficiently manage its total foscec-- 
civilian, milita~y~ active, and reserve 
personnel, 

If this System is to meet its objectives, 
basic deficiencies regarding the management 
approach, the acquisition of *-computer equip- 
ment, and the design selected for the 
field reporting system must be corrected. 

The Navy has developed broad objectives 
for managing its total force and a per- 
sonnell resource plan but, there is no 
formal am! clearly defined set of rela- 
tionships established among its (1) 
mission and objectives, (2) policies, 
regulations, and directives, (3) pro- 
grams and activities, and (4) Sy- &3s 
program management, System development, 
and System user needs- (See pp. 5 and 6.) 

The result is fra nted management and 
planning for the System with limited 
user involvement. (Sea ppc. 6 to 8.) 

GAO found limited coordination m;cba- 
niams within the System for effective 
managerial control, such as a tracksng 
system to measure actual versus pro- 
jected performance. (See pp. 8 and 9.) 
No risk assessment was found to deter- 
mine the degree of security control 
required versus the nature of the 
threat. (See pp. 10 and 11.) 

To increase its chances for success 
the Secretary of the Havy should 
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--accelerate the translation of the petssnnel 
plan objectives into management require- 
menta so that the System my be desldgnedl 
to address them objectivear 

--more extensively iatvolve users in the 
PlaAAiAg effoftp 

--designate a civflialn as project manages of 
the System to i rove managerial continuity, 

--develop a more extensive mechanism to 
tKCdt actual System development results 
agafAst aAtiCipated p&IfOEmaACer 

--increase coordination of other manpower 
and P~~SOAA~% system development efforts 
with the System, alfd 

--analyxe the secueity risk associated with 
the operation of the System befflg desfgnmed, 
(See pp. 11 arnd 12.) 

Syste: officisls agree with these fiAdiAg6 
artd #ill, With the eXeeptiOn Of "CQOrdiAa- 
tiQA Qf Oth@lc d@V@lOpmeAt @ffOrtS~" iAit%ate 
corrective action6 on each. 'F=e System l&A- 
agementss purview legardirng development 
effort is limited to actiwitirs uwder 
the ca~?trol of the Deputy Chief of Navel 
c@XatiQAs-%3ApoWeK. Be said that Within 
this organixatioac all developmewt will 
be cssrdhated by tho System pxoject office 
and that coordbnatbow of development 
efforts outside this organization, such 
a8 efforrts by one of the fl&@t commAdsr 
must be directed by higher authority. 

The origiAall objective for the System's 
proposed computer system procurement was 
questionable because of the Navy's com- 
puter capacity, workload projections, and 
the pcssibility of a joint procurement 
with the Navy F~A~ACZ Center. b?h@~ the 
csmputer system procurement is eestrue- 
tured to adequately reflect the Navy's 
needs, GAO befieves that a~ improved set 
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of specifications could increase the com- 
petition for the System. 

GAO’s review of the justification for the 
efforts to competitively obtain a computer 
system to accommodate the System into the 
1980s disclosed that: 

--The Mavy’s position that additional 
computer equipment will be required to 
support the System is valid. ( See 
pp. 3.3 and 14.) 

--Until recently, the Navy was proceeding 
with an independent procurement without 
considering the economic and operational 
benefits that could accrue f ram a joint 
procurement with a similar activity. 
(See pp. 14 and 15.) 

--The current version of the System’s 
specifications are unnecessarily re- 
strictive in nature and could reduce 
competition. (See pp. 16 and 17.) 

--The computer workload estimates contained 
in the System’s specifications did not 
accurately reflect the anticipaked work- 
load requirements and could result in 
the acquisition of more computer equip- 
ment than needed, (Eee p. 17.) 

--The useful life of the software system 
msy be extended by using a contracting 
method which features preplanned, phased 
upgrades of the computer equipment. GAO 
is suggesting this contracting method 
rather than the usual procurement prac- 
tice which tends to limit the software 
system’s life to about 8 years (the 
usual hardware amortization). This 
alternative extends the equipment’s 
useful life to match that of the soft- 
ware system. This approach should allow 
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the Navy to optimize its investment 
while fostering competition. (Se@ 
pp. 17 to 231.) 

For an effective iormal long-range com- 
puter system plan8 GAQ believes that 
more detailed direction and control are 
necessary. The Secretary of the Navy 
should: 

--Conduct a well documented study of the 
advantages and disadvantages of a joint 
procurement and collocation with the 
Navy Finance Center. 

--Revise the System specifications to 
present the correct workload estimates 
611~3 to elliminate mandatory requirements 
which will restrict free and open com- 
petition. 

--Incorporate the revised System specifi- 
cations into a phased proCurement ap- 
proach for computer system acquisi%ion. 
(See pp. 21 and 22.) 

System offfr,ials agreed with the matters 
and are working toward their resolution. * 

The current source data system has been 
unable to provide timelby and aecurr’e 
IOUKC~ data to the central pay and per- 
sonnel data bases. 

GAO found 

--all alternatives considered were more 
sophisticated than necessary to address 
the basic prob%em-- untimely and erroneous 
source data; however, the incremental 
benefits and costs attributable to the 
added degree of sophistication had not 
been adequately analyzed (see pp. 24 
to 24): 

--the degree of automated support required 
umder the selected alternative for each 
of the field locations and how that sup- 
port could be best provided had not been 
fully evaluated (see pp. 26 and 27): and 
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--a significant amount of the savings attri- 
butable to the new System were overstated; 
however, GAO was unable to thoroughly 
analyze the proposals because of lacking 
support documentation. (See pp. 27 and 28.) 

The analysis made to date provides little 
assurance that the proposed System offers 
either the most effective or efficient ap- 
proach to correcting the source data prob- 
lems. 

The Secretary of the Navy should make an 
acceptable cost-benefit analysis which will 
incl.ude 

--evaluation of the most practical alter- 
natives to the source data problem, not 
just the most sophisticated: 

--consideration of user needs for each 
alternative evaluated: and 

--productivity measures to assist in quan- 
tifying the results. (See p. 29.) 

System officials acknowledged that these 
were valid considerations. Accordingly, 
they have agreed to prepare a fully docu- 
mented economic analysis, based on a de- 
tailed user-need study which 

--shows the cost and benefita of the 
minimum system needed to solve the 
source data problem, 

-=-presents alternatives showing incremental 
costs md benefits accruing to each major 
system capability, and 

--thoroughly evaluates the opportunities for 
using Navy’s existing automated resources. 

As requested by the Blouse Committee on Gov- 
ernment Operations, additional time was not 
taken to obtain written agency comments. 
The matters covered in the report, however, 
were discussed with System officials and 
their comments were considered in the prepara- 
tion of this report. 

V 



-.. I - . 
-0. ! 

i 



DIGEST 

CHAPTER 

Contents 

1 INTRODUCTION 
The "Total Force ManagementR 

Concept 
AXS 
APS status 

2 FUNDAHENTAL ACTIONS NEEDED TO INCREASE 
CR~CES FOR SUCCESS 

Need to define management require- 
ments 

Reed for more extensive user 
participation in planning 

Steps being taken to assure AIS top 
management continuity 

Need to develop an effective track- 
ing mechamism 

Need for greater coordination of 
related systems 

Security risk assessment required 
Conclusions 
Recommendations 

3 ?!E&D FOR A MORE COHPREBENSIVE PROCUREMENT 
APPROACH% 

Computer acquisition criteria 
Need for new computer system 
Potential benefits from joint 

procurement 
Revised system specifications 

necessary 
kaorkload estimates must be reevaluated 
Opportunity for extended system life 
Conclusions 
Recommendations 

4 NEED TO REEVALUATE PROPOSED SOLUTION TO 
SOURCE DATA PROB-EM 

Efforts to overcome source data 
problems 

Page 

i 

5 

5 

6 

8 

8 

lo" 
11 
11 

13 
13 
13 

14 

16 
17 
17 
21 
21 

23 

23 



CHAPTER Page 

Arbitrary requirements mandated 
sophisticated solutions 

Excessive number of planned remote 
processors 

Projected savings inflated and lack 
adequate documentation 

Conclusions 
Recommendations 

5 SCOPE OF REVIEkJ 

APPENDIX 

I Letter dated July 12;1977, from the 
Honorable Jack Brooks, Chairman, 
Committee on Government Operations, 
Rouse of Representatives8 requesting 
a review of ASS 

II Interim report to the Honorable Jack 
Brooks, Chairman, Committee on Gov- 
ernment Operahms, House of Repre- 
sentatives, on AIS (LCD-78-103, 
Nov. 21, 1877) 

AIS Advanced Information 8ysOsm 

GAO General Accounting Office 

HANTRAPERS %mpower, Training, and Personnel plan 
plall 

NAVDAC 

PASS 

Naval Data Automation Command 

Pay amd Personnel Administrative 
supper t syertem 

24 

26 

30 

31 

33 

SDS Source Data System 



CSAPTER 1 

INTRODUCTION 

The Department of the Wavy organixes, trains, equips, 
prepares, and maintains the readiness of Naval forces for 
the performance of military missions as directed by the Na- 
tional Command Authorities --the President and the Secretary 
of Defense . The proper management of personnel resources 
is an essential element in accomplishing this mission. 
However, in recent years, the Navy’s management of these 
resources has been too decentralized to be effective or 
efficient. To improve the management of these essential 
resources, the Department of the Navy plans to centralize 
the management of its personnel resources under a “Total 
Force Management” concept. 

THE “TOTAL FORCE HANAGEMENTm CONCEPT 

The “Total Force Management” concept is intended to 
help the centralized management of all Navy personnel re- 
sources from recruitment to retirement. This concept re- 
quires concurrent consideration of all elements of manpower 
and personnel--active, reserve r civilian, and contractor -- 
to determine the optimum composition of the force needed 
to accomplish the Navy’s mission. Congressional committees, 
the Defense Manpower Commission, and the Navy, have ex- 
pressed a need for improving and centralizing the manage- 
ment of these resources. For example, in S. Rept. 94-878 
(May 14, 1976), the Senate Armed Services Committee stated: 

lo* * * Navy manpower and personnel management 
appears to be fragmented * * * Different of- 
fices are responsible for planning, developing 
requirements, training, and managing the al- 
location and assignment of military, c’vilian, 
and reserve manpower. The result is a piece- 
meal approach to manpower issues.” 

The Defense Manpower Commission and the Navy-sponsored 
studies also expressed similar criticisms. The problem 
of fragmented personnel resource management has been sub- 
stantially worsqned by erroneous and untimely data in the 
Navy’s 15 independent computer-based manpower and personnel 
information sys$ems . For exatmple, _ 

. 
--about 40 percent ‘of;:the unit diaries, the basic per- 

sonnel reporting document, contained errors; 
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--about 16 percent of the various personnel reporting 
documents arrived at their destination more than 
2 months after preparation; and 

--reported obligations against Navy’s military pay 
appropriation were estimated to vary as much as 
$6.2 million from the actual amounts. 

The Manpower, Training, and Personnel (.?BNTRAPERS) plan 
was developed by the Deputy Chief of Naval Operations- 
Manpower to help resolve these issues and to help expedite 
the move toward “Total Forcen management. This plan speci- 
fies the broad management objectives for such functions as 
recruitment I personnel distribution, and personnel require- 
ments. An essential component of the plan is the develop- 
ment of a computer-based information system referred to as 
the Advanced Information System (AIS). 

AIS 

AIS is inte.nded to suppo1.t the “Total Force ManagementA 
concept by 

--providing accuratep timely, and appropriate informa- 
tion to organizations responsible for managing per- 
sonnel resources; 

--achieving the most effective use of scarce computer 
system resources through the central control of re- 
source allocation; and 

--providing a worldwide reporting and flow-.bac’ 
capability to electronically interconnect all activ- 
ities where manpower and personnel actions occur. 

AIS is envisioned as a system which features central 
computers working in unison with other computing devices 
located at major Navy installations around the world. This 
concept features a master data base maintained by the cen- 
tral computers with data base segments applicable to each 
installation replicated locally. The major modules of 
this system are the: 

--Central System-- intended to provide the basic com- 
puting power, the data base facilities, generalized 
software capabilities, and the communication capabili- 
ties for AIS. 
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--Major Network System--the telecommunication link 
which will make the central computer operations 
relatively independent from the number and types 
of users, and the services provided. 

--Source Data System-- intended to gather source data 
from a multitude of locations for processing by 
the central system and zupport the field activities 
personnel information needs. 

The development and computer equipment acquisition costs 
for this undertaking are estimated at over $130 million. 

Tasks under AIS 

AIS has undertaken several operational and developmental 
task-oriented systems. The operational systems primarily 
cover the military side of the Navy, while systems in the 
offing provide for the civilian community. AIS m,. :sage- 
ment further envisions adding new systems as manpower and 
personnel information needs develop. The following are 
examples of systems identified to become part of AIS. 

--Future Wanpower and Personnel Management Information 
System--primarily the personnel accounting system. 

--Navy Wanpower Planning System--the system that will 
pull together and upgrade Navy’s diffused manpower 
planning systems. 

--Personalized Recruiting for Immediate and Delay _ 1 
Enlistments--the recruiting management information 
system which handles Navy recruiting data. 

AIS STATDS 

AXS should be largely operational by late 1983, with 
the aid of private and Government system consultants, as 
well as Air Force personnel who were heavily involved in 
the development of the Air Force personnel system. By the 
end of fiscal year X978, an estimated $26 million will 
have been expended for the APS development. 
takings to date include work toward 

Major under- 

--combining computer center operations in Washington, 
D.C., by October 1978, 



--a dev@lspm@nt effort to prototype the Source Data 
System (SDS), 

--the preparation of computer workload requirments and 
system specifications for a request for preoposals to 
competitively acquire tk@ host computer system, and 

--the develo ent of oe%eeted application subsystems. 



CHAPTER 2 

PDWDAHEL ACTIONS NEEDED 
. - Tel IWCrnSE c CES FOR SOCCBSS 

The Navy's current manpower and personnel systems do not 
effectively support "Total Force” management. BL comprehen- 
sive information system capable of supporting the F4AWERS 
plan objectives by providing timely, accurate, and appropriate 
information to the Navy manpower and personnel zommmity is 
needed. The AIS development effort was evaluated to determine 
whether it will effectively satisfy this need. - 

MS is to support those objectives outlined in the 
MAMTRAPERS plan: however, we found that only limited progress 
has been made in translating these objectives into specif.ic 
tZ%iikS * Consqusntly l the MS planning and development ef- 
fort is proceeding without the benefit of a clear definition 
for establishing computer system requirements. 

The WARTRAPEti plan specifies the objectives for the 
mamagement and administration of the &?avy "Total Force." 
These objectives are stated in very general terms, Foll ow- 
ing are typical objectives of the plan: 

--To develop a manpower data system responsive to man- 
agement needs* including accurate and tkely data, 
which uses standardized co4ing within the system 
and provides accurate and responsive a&Et of data 
charqes. 

--To analyze present "Total Force- requirements and 
identify possible improvements through interchanging. 

--To centrally control and coordinate the various pro- 
grams and objectives in support of the mnagement 
of human resources. 

We found, however, that little emphasis was being placed on 
the development of specific management requirements. 

The project office is employing a managemmt consultant 
to analyze its management system requirements. Rowever, 



this analysis may not be based on the MAMTRAPERS plan re- 
quirements. Furthermore, a representative of this firm 
stated that, to date, the identification of functional man- 
agement requirements has not proceeded to the point where 
computer system needs can be reliably established. 

The Deputy Chief of Naval Operations-Manpower agreed 
with our observation that it is best to identify specific 
management requirements before proceeding with detailed 
computer system planning: howeverp he stated that such 
a ‘series approach” would significantly extend the esti- 
mated Y-year development cycle of AIS. Navy is under both 
internal and external pressure to revamp its manpower and 
personnel systems. This notwithstanding, the Deputy agreed 
to accelerate the translation of the MANTRAPERS plan into 
specific management requirements. 

We recognize the Navy’s concern regarding timely over- 
haul of its manpower and personnel systems, and believe 
that it is critical to clearly def he the management re- 
q’ irements before investing significantly in supporting 
computer systems. We are concerned therefore* that iden- 
tification of the management requirements of the System 
will not be given emphasis before computer system planning 
and development. 

NEED FOR WORE EXTENSIVE USER 
PARTICIPATION IN PLANNING 

AIS’ success depends on its users total commitment. 
Such commitment may be assured by involving the ultimakf. 
users in the Syster~r planning effort. Although AIS users 
have been somewhat involved in the planning effort, there 
is no formal ~8~6% group to adequately represent all user 
needs. We found that some major users are unfamiliar k.BtA 
AIS and/or uncertain as to whether it will meet their needs. 
This has resulted in their development of systems which may 
partially duplicate AIS‘ planned functions. 

Efforts to involve users 

Navy has taken a “top-down” approach in involving 
users to assure top level commitment to the endeavor. 
AIS officials consider users to be those headquarter-level 
commands which have control over or represent other com- 
mands and organizations which use the data. For example, 
documents list the Chief of Naval Personnel and the Navy 



Comptroller's Office as the users of SDS, when in reality, 
this system will serve all users of pay and personnel data, 
including all major field activities. To date, user in- 
volvement has been achieved primarily b> having headquarters 
officials represent the users at various AIS meetings and 
symposia. A major user official perceived the approach 
to user involvement in planning for APS as "we know your 
functions; therefore, we know your needs." 

AIS management is encouraging involvement of field 
organizations in the SDS project by providing them with 
limited interim computer systems capabilities currently 
afforded headquarters organizations. The officials believe 
that by involving users in this manners they will begin to 
express their neecs in terms of reguests for more and/or 
varied computer system capabilities. 

Lack of user confidence 

Several organizations which will rely on AIS for data 
were continuing the development of thei?: own personnel in- 
formation systems because they were uncertain whether AIS 
would fill their needs. APS officials attributed this lack 
of user confidence to a lack of familiarity with the bene- 
fits which AIS should provide, misgivings, resulting from 
headquarters' earlier performance and doubts that suffi- 
cient resources will be made available for this effort- 

The Naval Education and Training Command is developing 
a personnel system to meet its management requirements. 
An official of this organization stated that they fully 
support the AIS effort, particularly SDS, the system module 
which they will rely on most. aowever , they are uncertain 
whether SDS will meet their reguirements. Therefore, they 
plan to continue with their development effort until they 
are convinced that SDS will meet their needs. 

Similarly, at the time of our review, the Naval Bureau 
of Medicine was developing its own personnel system. The 
official in charge of this system was aware of AIS and re- 
called being approached once regarding the Bureau's AIS 
support needs. Bowever, he told us this development was 
continuing because AIS did not appear to serve the Bureau's 
needs, particularly in regard to length records storage 
and specialized reporting. 

We agree with efforts to obtain top level commitment 
to the AIS effort. We also agree with plans to promote 

7 



user interest in the development effort by providing these 
users with early, if limited, computer system support. 
However, we do not believe that these efforts can replace a 
formal user group. 

Secause of the short term of the normal military tour 
of duty, a civilian rather than a military top manager for 
AIS is needed to prowide the magerial continuity required 
in a multiyear development effort of this magnitude. Since 
1974# the position of Assistant Chief of lava1 Personnel 
for Pinancial Management and Hanagemewt Information has been 
in charge of AIS and its forerunner systems. Three Admirals 
have served in that position since then, and the incumbent 
is expected to be transferred during 1979. 

We believe that AIS, with its anticipated 7-year develop- 
ment cycle, needs more continuity in its top management p 
which a civilian r&he% than a miHitary top manager could 
provide. Both the Deputy Assirstant Secretary-Manpower and 
the Admiral now serving as project manager agree that the 
top AIS official should be a civilian D We were told that 
steps are being taken to estabEfsh such a civilian position. 

NEED TO DEVELOP EFPBcTIm 
TPACKING MECPAIISM 

AdE management has not yet developed an effective 
mechanism for monitoring and evaluating development progress 
and system performance against anticipated costs, schedules p 
and perfcrmance. This limits their ability to respond 
quickly to inquiries about the system and can jeopardize 
effective management of the development effort. 

Such tracking is now accomplished by the various orga- 
nizations having immediate authority over AIS subsystems. 
This is consistent with lVaay’s practice of accounting by 
activities (units), rather than individual projects which 
may cut across organizational lines. 

Tracking data is also discussed, to some degree, in 
weekly meetings of AIS management. In addition, routine 
updates to computer qstem plans require the reassessment 
of costs, benefits, and progress. However, the absence 
of an effective tracking system makes it difficult to re- 
spond to inquiries about the System costs. 



An inquiry about the AIS cost to date, and anticipated 
total cost of subsystems, required a response tine of nearly 
3 months. AIS management attributed this delayed response 
to competing problems and the difficulties in obtaining 
consistent data from external organizations which control 
certain subsystems. 

A statement of AIS policies will require that AIS cate- 
gory managers track all projects and resources. Bowever p 
it provides no specific guidance on how to do so. and it 
does not address the tracking of benefits resulting f~oesl 
the System. 

A centrally administered tracking system would provide 
greater assurance that the AIS policy and operational deci- 
sions are based on the best possible information. We have 
previously reported that care should be taken to include 
all relevant costs for computer systems development and 
operation (FGMSD-78-14, Feb. 7, 1978). 

NEED FOR GREATER COORDINATION 
OF RELATED SYSTEMS 

Although AIS is intended to be the "Total Force' atmto- 
mated system, no controls have been established to preclude 
the development of duplicative systems. (The deverlopment 
of several other manpower and personnel systems was under- 
way at the time of our review (see p. 7). 

AXS documents indicate that AIS would serv the civil- 
ian personnel community. However, until November 1977, the 
Office of Civilian Personnel was independently plannimg and 
developing its own personnel data gathering system, At that 
time, the AIS project office and the Office of Civilian 
Personnel agreed to coordinate their planning efforts; how- 
ever, both continued development of their separate systems. 

The Deputy Assistant Secretary-Manpower was advised 
of this and other Navy personnel-related systems whic5 
were beyond the control of AIS management. The Deputy 
agreed that the AIS project office will support "Total Force" 
management. The Deputy stated that the AIS project office 
would have cognizance over manpower and personnel system 
development for all activities under the Deputy Chief of 
Nawal Operations-Manpower. The Deputy added that the Mawy 
was planning to move the system development aspects of 
civilian personnel under the Deputy Chief of Naval Operatioas- 
Manpower. Rowever, the Deputy did not agree to direct that 
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all Navy manpower and personnel-related development efforts 
coordinate with the AIS project office because the resources 
for enforcing such a directive were not available. 

The AIS project manager told us that it would be bene- 
ficial if such outside systems had to coordinate with his 
office, because it would help ensure that these systems 
meet AIS standards, thus facilitating interface and poten- 
tial integration into AIS. 

It is essential that development of all automated man- 
power and personnel-related systems at least coordinate with 
the AIS project office. This will help ensure that auto- 
mated manpower and personnel support needs are brought to 
the attention of AIS management rather than be fulfilled by 
duplicative and potentially less economical systems. 

SXURITY RISK ASSESSMENT KKQUIRKD 

The possibility afforded by the new system for un- 
authorized access to pay and personnel data has not been 
adequately assessed. This need is critical because AIS 
will handle Navy personnel data including individual per- 
formance evaluations, Furthermore, SDS, one of the AIS 
modules, in addition to processing personnel data, will 
also handle pay data for the Navy Finance Center. 

Federal Inform tion Processing Standards Publication 
41 provides guidance for implementing the computer security 
safeguards necessary for complying with Public Law 93-579, 
the Privacy Act of 1974. This publication states that those 
agencies designing new computer systems--especially large 
remote-access systems--should considet the risks of delib- 
erate system penetration at the time they are initially 
determining the sy: tern configuration. It Jhould be noted 
also that a recent revision to 0 Circular A-71 (July 27, 
19781, now reguires that a risk analysis shall be done be- 
fore approving the design specifications for new computer 
systems. The risk assessment goal identifies and gives 
priority to those events which would compromise the integ- 
rity and confidentiality of data processed on the system. 
This assessment should be conducted by a team which is 
fully familiar with the problems that occur in the daily 
handling and processing of the information. 

Under the present system, pay and personnel data enters 
the respective automated systems at the Navy headquarters 

10 



or Finance Center central computer sites. Under the new 
operation, data will be entered in more than 1,100 ter- 
minals through a worldwide telecommunication network con- 
nected to the central computers. This operational approach 
makes the system vulnerable to manipulation, because of 
the increased access through remote terminals and the con- 
centration of shared data. Furthermore, the planned in- 
tegration of the pay and personnel functions may weaken 
the existing protection provided by the separation of duties. 

A formal risk assessment for AIS was not done. A 
planning official stated that he did a risk assessment based 
on his knowledge of military security requirements and the 
data being processed: however, this effort has not been 
documented. The assessment was not adequate to identify 
the security risks which may arise in the new operating en- 
vironment. Also, security standards drafted without benefit 
of a comprehensive security analysis may not be sufficient 
to reasonably assure that pay and personnel information 
processed on the system is protected from unauthorized use 
or manipulation. Furthermore, designing security features 
into a system after it becomes operational can be extremely 
costly. 

CONCLUSIONS 

The Navy has not clearly defined the relationships in- 
volved in achieving a successful development of AIS. Al- 
though the Navy has developed a MANTRAPERS plan, there is 
no formal set of relationships established between the Navy's 
(1) mission and objectives, (2) policies, reg jlations, and 
directives, (3) programs and activities, and (4) AIS program 
management, development, and user needs. 

As a result, we found fragmented management and planning 
for AIS with limited user involvement, 

AIS had limited coordination mechanisms to provide 
effective managerial control, such as a tracking system to 
measure actual versus projected performance. Also, AIS had 
no risk assessment to determine the degree of security con- 
trol required versus the nature of the threat. 

RECOM%ENDATIONS 

To increase the chances for AX' success, we recommend 
that the Secretary of Defense see that the Secretary of the 
Navy 

11 
4 



--accelerate the translation of the MAMTRAPEFG plan 
objectives into management requirements so that 
AIS may be designed to address these objectives, 

--more extensively involve users in the planning 
effort, 

--designate a civilian as project manager of AIS to 
improve managerial continuity, 

--develop a more extensive mechanism to track actual 
system development results against anticipated 
performance, 

--increase coordination of other manpower and personnel 
system development efforts with AXS, and 

--analyze the security risk associated with the opera- 
tion of the system being designed. 

AIS officials agree with these findings and will, with 
the exception of "coordination of other development efforts,' 
initiate corrective actions on each. AIS management's pur- 
view regarding manpower and personnel system development 
efforts is limited to activities under the control of the 
Deputy Chief of Naval Operations-Manpower. The Deputy stated 
that within this organization , all development will be co- 
ordinated by the System! project office. He also stated that 
coordination of development efforts outside this organization, 
such as efforts by one of the fleet commands must be directed 
by higher authority. 
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CEAPTER 3 

NEED FQR A WX.R COMPREEENSIVE 

PROCUREF4ENT APPROACH 

The original course of action for the AIS proposed com- 
puter system procurement was questionable, Our reasoning is 
based, in part, on L;tn evaluation of the Navy’s computer 
capacity, workload projections, and the possibility of a 
joint procurement with the Navy Finance Center. When the 
computer system procurement is restructured to adequately 
reflect the Navy’s needs, an improved set of specifications 
could enhance the competition for the system. We suggest 
a phased procurement approach to extend the life of the 
AIS software-- the major portion of the AIS investment. 

COHPUTER ACQUI§ITION CRITERIA 

Chapter 101 of the Federal Property Management Regula- 
tions o parts 101-35 and 101-36, effective June 30, 1978 
(these regulations were previously contained in Federal 
Ranagement Circular 74-5 and other circulars), prescribes 
policies and procedures for agencies to follow in acquiring 
computer system eguipment. The Regulation in relation to the 
proposed procurement requires that 

--action has been taken to determine the possibility 
of innyroving performance of the existing data process- 
ing equipment; 

--any new system must be designed to achieve the highest 
practicable degree of effectiveness and operational 
economy : 

--system specifications shall be designed to ensure. 
free and open competition for all vendors--hardware, 
software, third party, etc.; and 

--the need for new equipizent shall be based on well- 
documented general systems and/or feasibility 
studies. 

NBED FOR NEW COMPLJTER SYSTEM 

The existing manpower and personnel systems are 
primarily supported by a computer center in Washington 
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with one IBM 370/165 and a center in Mew Orleans with one 
IBM 360/65 and an IBM 360/40. To help management control over 
development of AIS and more efficient use of this equipment, 
AIS management plans to merge the New Orleans center into the 
Washington center during late 1978. These processors work- 
ing in unison with adequate peripheral equipment should pro- 
vide the computing power necessary to support the AIS effort 
through 1981. (See app. II.) 

Based on our analysis of anticipated workload growth 
and machine capabilities c we agree with AIS management that 
beyond this point, the current system will not adequately 
support AIS needs. Furthermore, the main processor, the 
IBM 370/165, was obtained under a sole-source procurement 
and according to Federal regulation must be replaced through 
competitive acquisition. Therefore, within the constraints 
identified below, we believe the project office should 
proceed with plans to obtain additional computer capacity 
to accommodate AIS. 

POTENTIAL BENEFITS FROM JOINT PROCUREMENT 

The Navy was proceeding with a unilateral procurement 
for RIS without adequately evaluating the economic and 
operational benefits of a joint undertaking with another 
related naval activity. The project office and the Navy 
Finance Center in Cleveland, Ohio, are both planning to 
competitively acquire new computers to replace their cur- 
rent systems. Both centers process personnel-related 
data --AIS processes manpower and personnel data: the Finance 
Center processes pay and disbursing data. The centers 
routinely share and compare such data, however, at the time 
of our inquiries in February 1978, the potential economic 
and operational be;$efits of a joint procurement and col- 
location of these centers had not been evaluated. 

Potential benefits attributable to a joint procurement 
and collocation include (I) single acquisition cycle costs, 
(2) systems backup and ready cross communications afforded 
by common hardware and software, (3) economies of scale 
associated with a large buy, (4) single site operational 
costs, and (5) easier integration of pay and personnel 
functions should the Navy move in this direction in the 
future. For example, regarding economies of scale, a 
processor capable of handling current AIS workload could 
be purchased for about $2.65 million. However, for $3-7 
million, a 40-percent increase, the project office could 
acquire two and one-half times more computing power. Col- 
location of these operations, according to Navy officials 
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could reduce the combined operating cost by at least 
20 percent. The AIS computer installation costs $2.5 
million to operate annually; the Finance Center, $2 million. 

AIS officials, in early 1978, had become aware that 
the Finance Center was required to competitively replace 
its current equipment, and had contacted officials in other 
cognizant Navy organizations to explore the possibility of 
a joint procurement effort. The AIS project manager stated 
that a joint procurement could result in substantial benefits 
to the Navy and that the possible benefits of collocation of 
the centers should be investigated. 

Because of the uncertainty of whether or not a joint 
procurement effort would result, the AIS project office 
continued planning for a unilateral procurement. The Sys- 
tem specifications for the acquisition had been completed and 
the project office was targeting to award a contract for it 
before the end of 1978. 

officials in the Navy Comptroller’s Office, to which 
the Finance Center reports, stated that no studies regarding 
a consolidated procurement or collocation had been done. 
These officials declined to discuss the issue ‘until an of- 
ficial Navy position could be established. 

Officials of the Naval Data Automation Command (NAVDAC), 
the Navy agency having cognizance over nontactical computer 
acquisition, were aware that both the AIS project office and 
the Finance Center were planning to acquire new computer 
sytems. Nevertheless, NAVDAC had not explored the feasi- 
bility of a joint acquisition for these two organizations. 

Since our inquiries, the Navy has decided that NAVDAC 
should serve as project manager of a joint procurement ef- 
fort for AIS and the Finance Center, unless a recently com- 
missioned study shows that a joint procurement is not 
justifiable. No decision regarding collocation of the cen- 
ters has been made; however, the advantages and disadvantages 
of collocation are being analyzed as part of the study. 

We believe that if a thorough, well-documented study 
of the advantages and disadvantages of a joint procurement 
and collocation is done, the Navy can better decide how 
to proceed with these undertakings which may result in sub- 
stantial savings to the Government. 
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REVISED SYSTEM SPECIFICATIONS NECESSARY 

The current version of the System's specifications for 
competitive acquisition of new computer equipment, because 
of its re.c' rictive nature, will not foster free and open 
competition as required by Federal regulation. Furthermore, 
this restrictive nature may result in the acquisition of an 
outdated system. 

Specificaticns for the acquisition of a computer system 
can range from two extremes--"closeds specifications which 
state many mandatory system requirements and few, if any, 
optional requirements, and "open' specifications which ex- 
press needs in terms of mission requirements ratbet than 
system requirements. "Closed" specifications result in 
vendor proposals which are easy to evaluate against the 
rigid specifications criteria. However, this approach tends 
to favor a given type product line and can prevent acquisi- 
tion of the most effective technological solutions to the 
data processing requirements. Conversely, RopenA specifica- 
tions afford vendors the opportunity to compete along a 
number of dimensions-- creativity of solutions, adaptability 
of systems to changing requirements, life cycle cost, etc. 
This "open" approach makes evaluation of the proposals more 
difficult. 

AIS officials elected the "closed" specifications ap- 
proach for acquisition of its new computer equipment. The 
specifications developed, according to one of the AIS con- 
sultants# could unnecessarily restrict competition. We agsee 
with this observation. Furthermore, these specifications 
could result in proposals based on old technology, thus 
leaving AIS in the mid-to-late 1980s with a potentially out- 
dated systsm. 

In mid-February 1978, the System specifications were 
delivered to NAVDAC to be incorporated into a request for 
proposal. NAVDAC action on this matter was delayed until 
the joint procurement issue could be resolved. However, 
NAVDAC officials stated that Finance Center officials were 
being furnished a copy of these specifications to use as 
a guide for preparing their system specifications. 

NAVDAC, as project manager of the joint procurement, 
should eliminate those system requirements which will 
restrict free and open competition. It should also tiork 
with the AIS management toward loosening the stated System 
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requirements to encourage innovative state-of-the-art 
proposals. Similar actions should also be applied to the 
Finance Center's requirements. 

WORKLOAD ESTIMATES I'KJST BE REEVALUATED 

The computer workload estimates, appearing in the 
System specifications, provide little assurance that the 
computer equipment acquired would be properly sized for 
AIS needs. For example, the estimated computer require- 
ments for 1981, the planned installation date for the new 
equipment, are about 75 percent greater than the capacity 
of the equipment to be replaced. We recognize that the 
efforts to operate on the current equipment until 1981 
(see p. 14) will result in postponement of some computer 
applications: however, we believe that a~ immediate 7% 
percent increase in workload is unrealistic. 

These estimates are an extension of those used to 
support earlier plans which were changed to obtain a 
noncompetitive upgrade of its current computer equipment, 
They did not accurately reflect the future workload be- 
cause basic technical assumptions used in preparation of 
these estimates were invalid. Th? reliability of the 
later year estimates is even more questionable. An AIS 
consultant extended the basic study by 4 years through 
the addition of an arbitrary growth factor. 

AIS officials agree with this assessment and plan 
to revalidate the entire workload analysis and develop 
new workload projections. A NAVDAC official stated that 
workload estimates contained in the System spec fications 
are generally a basis for vendor offerings. Consequently, 
we believe that NAVDAC should assure that these workload 
estimates are revalidated, and that similar scrutiny over 
the Finance Center's workload estimates should be exercised. 

OPPORTUNITY FOR EXTENDED SYSTEM LIFE 

The useful life of well designed AIS software (com- 
puter programs) could meet the Navy's needs for 15 or more 
years. There are 2 reasons why software life can be 15 or 
more years. First, a discipline called software engineer- 
ing has emerged. It is the practical application of 
scientific knowledge in (1) the design and construction 
of computer programs and (2) the associated documentation 
required to develop, operate, and maintain them. The 

17 



L 

second reason is that software engineering techniques facil- 
itate substantial reductions in future software maintenance 
and conversion costs. 

There are installed systems that are examples of long 
system life cycles. For example, in our report, "An Analysis 
of IRS' Proposed Tax Administration System: Lessons For The 
Future" (GGD-78-43, Mar. 1, 19781, we state that the useful 
life of the computer system used to verify taxpayers' cal- 
culations and do other service canter's functions can be 
effectively extended into the 1990s. IRS obtained this 
system in 1974 therefore, its life cycle would be 15 or more 
years. 

Consistent with approved Government practice, AIS of- 
ficials are planning to acquire computer equipment with an 
estimated 8-year useful life. This limited machine life 
could prematurely force the Navy to redesign AIS, over a 
$130 million investment. A modified computer equipment 
acquisition method could result in synchronous useful lives 
for AIS hardware and software, thereby allowing the Govern- 
ment to optimize its system investment while fostering com- 
petition. 

Problems with artifically short life cycles 

The asynchronous useful lives of software and hardware 
have manifested themselves in several negative ways. As a 
general rule, software has become the predominant cost of 
automated systems and is generally not easily or efficiently 
transferred from one manufacturer's equipment to another. 
This situation is due in a large part to the limited progress 
in developing or enforcing Federal or industrial data process- 
ing standards. In the Federal sector we reported on these 
issues in our report, "The Federal Information Processing 
Standards Program: Many Potential Benefits, Little Progress 
and Many Problems" (FGMSD-78-23, Apr. 19, 1978). 

To avoid major expenditures in developing new software 
when acquiring new hardware , agencies have converted exist- 
ing computer programs for use on the new equipment. Gen- 
erally, under such circumstances, the new equipment does 
not perform efficiently nor does the software operate ef- 
fectively because of the mismatch of the new equipment and 
the old software- Two other methods of avoiding the prob- 
lem are (1) procuring excessive computer capacity or (2) ac- 
quiring sole-source brand name equipment to augment the 
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existing hardware. Both are attempts to extend the useful 
life of a system: however, the first is wasteful and the 
second restricts competition unnecessarily. 

Another approach is simply to discard the existing 
software and redesign the system with each change in com- 
puter equipment, This should assure efficient hardware 
operations: however, the existing software, which could 
continue to be used effectively, may be prematurely dis- 
carded. The computer system resources to be acquired 
should supper t an agencyEs needs for the duration of a 
system. However, because of the potential of increasing 
future requirments, acquiring hardware today to meet the 
needs for lo- to X-years in advance is extremely costly 
and highly inefficient . Consequently, agencies have settled 
on shorter acqG.sition cycles--approximately & years. 

The extended life cycle 

The useful life of computer systems can be extended 
through the use of well-planrmed contracts which call for 
phased acquisition of compatible coxrputer equipment over 
the useful life of the system software. .Under a contract 
which would feature phased acquisition of compatible equip- 
ment, an agency would, during the development stages of 
the system, be required to 

-Estimate the probable useful life of the system 
software (not limited to an artificial 8-year 
cycle) o 

--Define its functional workload requirements over 
that life. 

--Establish specific workload requirements for the 
early years of that life. 

--Initially design or redesign all software using 
Federal Information Processing Standards where 
available. Where a Federal standard is not avail- 
able use an American National Standards Institute 
standard until an applicable Federal standard 
becomes available. 

Interested vendors, based on this data, would be required 
to 
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--bid a system that would support the specific early 
year requirements and 

--demonstrate the ability to provide the additional 
processing capability for the long-term requirements 
as stated in the initial acquisition. 

The computer system selected during the first phase of 
this bidding cycle would serve as the foundation hardware 
for the AIS system life cycle. Since software maintenance 
represents the major portion of future life-cycle cost, ef- 
forts should be made to minimize software maintenance costs. 
By requiring that each subsequent phase within the AIS life 
cycle be based on the foundation hardware, and that the ini- 
tial design and redesign use high-level computer languages, 
software maintenance costs can be effectively minimized. 

However, provision should be made for future competi- 
tive offerings by hardware manufacturers or other companies 
wishing to present compatible equipment. Although the com- 
puter hardware industry currently offers only limited compat- 
ibility among competitive computer systems, the phased 
procurements during the system life cycle should be flexible 
enough to accommodate future compatible hardware and/or 
software proposals from industry. 

The advantages offered by this approach are that: 

--It is consistent with the House Committee on Govern- 
ment Operations' recomme' 3ation contained in H. Rept. 
94-1746 (Oct. 1, 19761, that before an agency can 
acquire computer hardware# it is required to develop 
long-range plans governing computer system needs 
that are based on the agency's projected mission re- 
quirements. 

--The purchasing agency, because of the extended sys- 
tem life, is assured a relatively stable computer 
equipment environment to design and operate an ef- 
fective system. 

--Computer system standardization is encouraged because 
vendors have an incentive to offer compatible equip- 
ment to compete for subsequent phased hardware con- 
tracts. This should improve the competitive situation 
and work to the advantage of the Government. 

20 



--Because th2 lives of the hardware and software are 
synchronized, the agency's investment in software 
can be used fully. 

--The planned phased augmentations should provide fox 
orderly system growth and should afford vendors tk 
opportunity to compete in offering technological 
advancements which could improve system perforxsnee, 
while remaining compatible with existing softwae. 

The revised procurement method does not diminish the 
need for additional Federal data processing standards that 
will help the development of software that can operate OKB 
various makes of computers. However, until computer in- 
dependent software is a reality, this approach, used widely 
in industry, offers potential advantages for this and ot&r 
Government systems acquisitions. 

CONCLUSIONS 

Our review of the justifications for, a;ld efforts to 
competitively obtain a computer system to accommodate WI$ 
into the 1990s disclosed that: 

--Additional computer equipment is required to supprt 
AIS. 

--Until recently, the Navy was proceeding with an 
independent AIS procurement without considering the 
economic and operational benefits that could accrcxe 
from a joint procurement with a similar activity. 

--The current version of the System specifications axe 
unnecessarily restrictive in nature and could re- 
duce competition. 

--The computer workload estimates contained in tk 
System specifications do not accurately reflect 
the anticipated workload requirements and could re- 
sult in the acquisition of more computer equipment 
than is needed to support AIS. 

RECOIWEMDATIONS 

To help insure effective implementation of a formal 
long-range computer system plan , more detailed direction and 
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control are necessary. Accordingly, we recommend that the 
Secretary of Defense see that the Secretary of the Navy: 

--Conduct a well-documented study of the advantages 
and disadvantages of a joint procurement and col- 
location .ith the Navy Finance Center. 

--Revise the System specifications to present the cor- 
rect workload estimates and eliminate requirements 
which restrict free and open competition. 

--Incorporate the revised System specifications into 
a phased procurement approach for computer system 
acquisition. 

AIS officials agreed with these matters and are working 
toward their resolution. 
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CHAPTER 4 

NEED TO REEVALUATE PROFOSED SOLUTION 

TO SOURCE DATA PROBLEM 

Under AIS, the Navy was planning a worldwide distri- 
buted processing network to replace its current mail-based 
data gathering system. Bowever, we questioned whether the 
Navy had evaluated all of the practical alternatives. Our 
evaluation sugyests that several economical approaches 
should be considered. We also evaluated the validity of 
the projected savings for the Navy’s proposed solution to 
the source data collection problem, and questioned the 
amount of the estimated savings , and the economics of the 
proposed solution. 

EFFORTS TO OVERCOME SOURCE DATA PROBLEMS 

Navy studies revealed that the central personnel data 
base contains many errors arising from the gathering of 
inaccurate or untimely source data. For example, recent 
statistics revealed that 

--about 40 percent of the unit diaries, the basic per- 
sonnel reporting document, contained errors: 

--about 16 percent of the various personnel reporting 
documents arrived at their destination more than 
2 months after preparation; and 

--reported obligations against Navy’s military pay 
appropriation were estimated to vary as much as 
$6.2 million from the actual amounts. 

The untimely submitted data also affects the Navy pay sys- 
tem o Disbursing officers were manually overriding about 
40 to 50 percent of the pay transactions involving changes, 
such as promotions, because of service members’ requests 
to ba paid according to pay information that had not cleared 
the automated system. 

The Navy concluded that the data error and timeliness 
problems could be resolved by capturing and editing data 
at the source. They also concluded that this could be done 
with less staff by using various computer-assisted data 
entry schemes. 
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Pay and Personnel Administrative 
Support System 

In an attempt to improve source data accuracy and time- 
liness, reduce costs, and upgrade services, Navy plans to 
consolidate its 3,500 military personnel offices and 500 
disbursing offices into about 100 offices under its Pay and 
Personnel Administrative Support System (PASS). This will 
be done in three phases, by 

--collocation of the pay and personnel offices by March 
1980, 

--provision of automated support to the collocated of- 
fices by June 1981, and 

--integration of the pay and personnel functions at a 
later time. 

SDS 

AIS officials consider automated support essential to 
the PASS project, thus, SDS was conceived to provide this 
support. SDS was envisioned to be a distributive processing 
system employing a number of remote minicomputers coupled 
with the host computers and remote terminals through a 
worldwide telecommunications system. 

AIS management planned to begin developing SDS in fiscal 
year 1977, however, we found that such development in ad- 
vance of the competitive computer procurement might increase 
software conversion costs. They agreed to limit SDS develop- 
ment to prototyping until it resolves the issues we have 
raised. 

ARBITRARY REQDIREMENTS MANDATED 
SOPBISTICATED SOLUTIONS 

In May 1977, the AIS project-office published an eco- 
nomic analysis for the PASS project which presented three SDS 
alternatives. They were distributed computer support with 

--worldwide batch communications with the host com- 
puters, 

--worldwide batch and limited on-line communications 
(within the continental United States) with the 
host computers, and 
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--overseas batch and continental United States on-line 
communications with the host computers. 

Alternative three, the most sophisticated, was recom- 
mended as the best. All three alternatives envisioned 
distributed processing networks. Less sophisticated alter- 
natives, such as remote terminals to central computer(s) 
or a combination of this and any of the three above alter- 
natives were either deemed unacceptable or not considered 
at all, 

System performance requirements such as 24-hour data 
currency and the requirement for processing capabilities 
to meet local management needs ruled out lesser system de- 
signs. An AIS official stated that source data problems 
could probably be solved through the use of remote data 
entry terminals which featured some limited inquiry z.;- 
abilities. However, such alternatives were not ex;rlcred 
because they did not fulfill performance requiremezcs. 

The performance specifications were not based on mis- 
sion requirements. An early source data improvement study 
specified that the data be as current as that afforded by 
a mail-based system assuming data was being accurately sub- 
mitted. Although there had been no change in mission re- 
quirements, 24 hours was specified for updating the central 
data base in the economic analysis, the selected alterna- 
tive wiil yield data which is virtually always current, 
The benefits derived from this tighter performance require- 
ment and the cost associated with achieving that level of 
performance were not incrementally analyzed. 

Similarly, the costs and benefits of providing support 
for local management were not incrementally analyzed. Undoi 
the three proposed alternatives, personnel data would be 
stored at various naval activities on local data base files. 
These files would accommodate headquarters as well as local 
management data requirements and permit the preparation of 
ad hoc local management reports. The local support require- 
ment would reportedly overburden a central processing system; 
therefore, distributed processing with local data base files 
was the only feasible solution. This assumption, however, 
was not substantiated and the benefits arising from local 
management support have not been quantified. 

Finally, the Navy has determined that it will extend 
SDS to the reserve community to replace the reserves' 
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new semi-automated field reporting system. This decision 
was made without the benefit of adequate analysis. The 
extension will involve the use of terminals with limited 
processing capability which transmit accumulated drill 
and personnel data in batch mode to SDS minicomputers. 
The minicomputers will, in turn, forward this data to the 
host computers. Drill attendance data is now reported in 
a mail-based system similar to that used for credit card 
purchases. Personnel data, recorded on optically scannable 
documents, is also submitted by mail. 

The drill attendance reporting system, an interim solu- 
tion to data problems, was assigned an arbitrary useful 
life of only 5 years. According to reserve personnel of- 
ficials, this system is serving its purpose well, and should 
continue to be useful beyond its estimated life. Therefore, 
we believe that the decision to extend SDS support to the 
reserve community should be revalidated based on (1) the 
quality of service being provided by the newly-implemented 
system and (2) the costs and benefits associated with re- 
placing this system with SDS support. 

EXCESSIVE NUMF3ER OF PLANNED 
REMOTE PROCESSORS 

AIS planners assumed that computers were needed at 
each of the PASS field sites, and decided that minicomputers 
rather than resources available through naval computer serw- 
ice centers should be used to meet this need. These deci- 
sions were not based on a systematic analysis of the Navy 
population to be supported by each of the PASS sites or 
the advantages and disadvantages associated with the use 
of existing local computer assets. 

About 48 minicomputers were envisioned for the distri- 
buted processing network. Project planners developed this 
estimate based on the assumption that at least one mini- 
computer will be required to support each primary PASS office. 
However, an AIS design official told us that about 15,000 
to 20,000 personnel served per minicomputer had been estab- 
lished and should have been used in determining how many 
devices were necessary. Using the lower of the 2 figures, 
we estimate that about 25 of the planned 48 minicomputers 
were unwarranted. Even if the need for a distributed 
processing system is sustained by more thorough analysis 
of the mission requirements, about $3 million in equipment 
savings can be realized through elimination of the unneeded 
minicomputers. These savings do not include those site 
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preparation, operation, and maintenance costs whi& would 
also be avoided. 

Forty-two percent of the personnel to he szrsed by the 
SDS project are at locations adjacent to Navy IBats Processing 
Service Centers. In addition, five of the sevezu personnel 
concentrations large enough to justify minicom~ters are 
adjacent to these processing centers. Boweverc AIS manage- 
ment intends to use minicomputers instead of t&se centers 
for field support. 

These centers were established to meet the needs of 
multiple users within their geographic areas of service. 
The Service Center's project director, when advised of the 
SDS approach, indicated an interest in using the Centers' 
computers to fulfill at least part of SDS' minicoeuter re- 
quirements. AIS officials discounted this appraach without 
formal analysis because they thought it would crreate insur- 
mountable software design and maintenance problems, Bevertbc- 
less, we believe the potential to substitute this available 
field hardware for at least some additional miaicqnters 
merits a thorough economic analysis of associate?d advantages 
and disadvantages. 

PROJECTED SAVINGS INFLATED AND 
LACK ADEQUATE DOCUMENTATION 

The lack of adequate supporting documerxeatiion for the 
PASS/SDS economic analysis prevented a tborougb evaluation 
of either the costs or benefits presented. Hiowever, our 
review of the available data raised serious gue&%x~s about 
its validity. 

Projected saving:: accruing frora the PASS pssject were 
about $216 million over the ll-year life of SDS, siost of 
these estimated savings were based on manpower aedsctlions 
resulting from (1) PASS consolidations, [2) less%enti paper- 
work, and (3) the reduction of error research staffs. 

For the most sophis?icated alternative pre%mced in 
the analysis, Navy projected annual savings of 2,134 man- 
years, or about $23,5 mill.on annually. We fouti, however, 
that for various reasons, including recruiting shortfalls, 
a number of the positions to be eliminated have been rzn- 
filled. The major savings were in Epersownelmaws Billets, 
which since the beginning of 1977 have been nndeHstaffed 
by about 12 to 17 percent. Bad this been consi&red for 
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the consolidation effort and SDS in the field alone, the 
annual savings would have been about $10.6 million, or 
45 percent less than projected. 

Additionall{, planning documents indicate that some 
of the proposed system costs may have been understated, 
further eroding the projected savings. For example, the 
economic analysis incorrectly assumed that no one would 
be required to operate the planned 4% minicomputers. It 
also assumed that no land and building costs were associated 
with the PASS/SDS project. However, the estimated cost to 
renovate a facility to house Navy’s San Diego PASS/SDS 
operation is approximately $80,000. 

We attempted to further verify these manpower savings 
claims: but, we were unable to do so because of inadequate 
supporting documentation and unexplained differences among 
figures. Moreover, all of the Navy personnel involved in 
the preparation of the analysis have since been transferred 
and the present staff was unable to support these claims. 

For example, the analysis shows that in opting for 
alternative II over alternative I, an incremental 450 
man-years, or about $5 mill ion, is saved. The same addi- 
tional savings are coincidentally realized in opting for 
alternative III over alternative II. We were told that 
there is no available documentation for these figures and 
that an explanation would require a massive effort. Such 
a lack of documentation not only reduces credibility and 
limits auditabilityr but increases the likelihood that 
updates may be inconsistently prepared. 

We recognize the Navy’s need to improve its source 
data and that not all costs and benefits are necessarily 
quantifiable. However, the selection of an alternative 
must be based on a fully documented economic analysis which 
realistically quantifies costs and benefits. 

CONCLUSIONS 

The current source data system has been unable to 
provide timely and accurate source data to the central 
pay and personnel data bases. Our review of this under- 
taking disclosed that: 

--All alternatives considered were more sophisticated 
than necessary to address the basic problem--untimely 
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and erroneous source data; however, the incremental 
benefits and costs attributable to the added degree 
of sophistication had not been adequately analyzed. 

--The degree of automated support required under the 
selected alternative for each of the field locations 
and how that support could be best provided had not 
been fully evaluated. 

--A significant amount of the savings attributable to 
the new system were overstated: however, we were un- 
able to thoroughly analyze the proposals because of 
lacking support documentation. 

The analysis done to date provides little assurance 
that the proposed system offers either the most effective 
or efficient approach to correcting the source data prob- 
lems. 

RECOMMENDATIONS 

We recommend that the Secretary of Defense see that the 
Secretary of the Navy make an acceptable cost-benefit analysis 
which will include 

--evaluation of the most practical alternatives to 
the source data problem, not just the most sophis- 
ticated, 

--consideration of user needs for each alternative 
evaluated, and 

--productivity measures to assist in quantifying the 
results. 

AIS officials acknowledged that these were valid points, 
and have agreed to prepare a fully documented economic 
analysis, based on a detailed user-need study which 

--shows the costs and benefits of the minimum system 
needed to solve the source data problem, 

--presents more elaborate alternatives showing in- 
cremental costs and benefits accruing to each 
major system capability, and 

--thoroughly evaluates the opportunities for using 
Navy's existing automated resources. 
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CHAPTER 5 

SCOPE OF REVIEW 

On July 12, 1977, the Chairman of the Committee on Govern- 
ment Operations, House of Representatives, requested that we 
review the Navy's efforts to develop AIS to determine whether 
or not it had been properly planned and studied and that mis- 
takes made by similar projects in the past had been avoided. 

On November 21, 1977, we issued a preliminary report 
(LCD-78-103) to the Chairman about location of the proposed 
processing center for AIS and the immediate need for addi- 
tional computer equipment. This phase of the review was in 
response to the overall issues raised by the request. 

Responding to this request p we reviewed procedures for 
planning, approving, and acquiring computer equipment and 
related development activities, and compared Navy manage- 
ment practices with Government-wide guidance for managing, 
acquiring, and using computer systems. We discussed the 
development of management information systems and the pro- 
curement of computer equipment with officials of the follow- 
ing organizations: 

Department of the Navy: 

Bure;iu of Naval Personnel, Washington, D.C, 

Office of Civilian Personnel, Washington, D.C. 

Naval Material Command, Washington, D.C. 

Navy Finance Center, Cleveland, Ohio. 

Chief of Naval Education and Training, 
Pensacola, Florida. 

Enlisted Personnel Management Center, 
New Orleans, Louisiana. 

Bureau of Medicine and Surgery, Washington, D.C. 

Navy Recruiting Command, Washington, D.C. 

Naval Data Automation Command, Washington, D.C. 

Air Force Personnel Center, San Antonio, Texas. 

General Services Administration, Washington, D.C. 
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APPENDIX I APPENDIX I 

July 12, 1977 

The Honorable Elmr 6. Staats 
Comptroller General of the United States 
Washington, D:C. 20548 

Dear General: 

The Navy is planning a large ADP consolidation and inteqration project 
for its Bureau of Personnel. The project involves the relocation of the 
Bureau's Washington data processing activities tG its New Orleans facility 
and the redesign of existing software applications to support a new 
integrated system called the Advanced Information system (AIS). As part 
of this plan, the Navy is requesting procurement authority to acquire 
interim ADP resources for the New Orleans facility to provide sufficient 
capacity for the consolidated workload and for the AIS software develop- 
ment work. According to the Navy, the interim equipment will be competively 
replaced prior to full implementation of AIS. 

While the Conunittee fully supoorts the total systems concept being 
used by the Navy for this project, it is also aware of the numerous 
failures of similar management information system projects in the 
Government. Such failures have cost the Government hundreds of millions 
of dollars and have undermined sound ADP manaqement practices by causinq 
many agencies to abandon large system projects in favor of a less 
conspicuous, but considerably more costly, piecemeal approach. 

I request that you conduct a comprehensive review of the Navy proposal 
to determine if it has been.properly planned and studied, and that the 
mistakes made by similar projects in the past have been avoided. Because 
of certain time constraints, it will be necessary to aporoach your review 
in two phases: 1) A F@V?w of.the qeneral project design as compared to 
other alternative desiqns to meet the Bureau's functional requirements, 

- 
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2 - The Honorable Elmer 8. Staats July 12, 1977 

coupled with a technical review of the interim upgrade for the 
New Orleans facility; 2) If Part 1 is acceptable, a detailed review of 
the specific design modules of the project to determine if they have been 
properly planned and designed and will maintain the integrity of the 
overall systems design. I would like particular attention to be paid 
to the telecommunication module since it ir the interlocking thread to 
the whole concept. 

I would appreciate an interim report at the end of each phase. 

With best wishes, I am, 

Chairman 
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B-146864 

Tbr Honorable Jack Brooks, Chairman 
Ccmmittee on Govem.ment Operations 
EOUS@ of R@prrsantatbv@s 

Destr Es. Chairman: 

On July 12, 1977, you requested that we compr@hansively 
review the BuP%au of mvsrp BSsonmel's proposed AdVMCti %n- 
Postwdon System to deteraim whether it had been properly 
planned and studied aed wbethas t&e aaistakes made by eidlar 
psoj~cts in the past had been or will be m~oided. This re- 
view was to be undestiakem in two phases. In response to 
phase IO% your s@quest, we epad3ea the general system 
atm210pmt pana evaluated the proposed interim upgradiing of 
fhs New Orleans, Luufsiam, mmtputer facility. 

As of Septe r 30, 1997. we gouna that: 

-the sya37i it3 being aed0ptki ana implement28 without 
an aaepm bong-range plwpl. 

-The proposed upgrading of computer equipment is un- 
warranted at this time, 

-4ltbongh consolidetion cf the Bureau's computer process- 
ing capabilities appears soma, lrxi.ting these capenbil- 
ities in tkw osle~~ls, as proposed, weida involve more 
managerial end technical risks than would locating them 
at the BureauBs computer center in Washington, D.C,, 
8~~3, according to mrea~ estimates, bPsda be ~0~8 
costly. 

Bmeau officials generally concm in these observations 
aad have agreed to: 

-suspent3 development of Dew system =0aaiei: until an 
adequate long-range plan is aeweloped. 

--Continue to operate on its current computers without 
interim upgrading until competitively procured equip 
ment is available. 

-Consider consolidating computer facilities in Waah- 
ington rather than New Orleans. 

LCD-98-103 
(941139) 
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According to Navy data, this revised development effort 
will cost approximately $5.3 million less than the proposed 
interim upgrading and the consolidation of computer capabili- 
ties in New Orleans. These findings are highlighted below. 

GOAL-- "TOTAL FORCE" PERSONNEL 
MANAGEMENT SYSTEM 

The Navy is committed to the development of a "total 
force" personnel management system, which will enable it to 
more effectively control personnel resources--civilian and 
military, active and reserve--from recruitment to retirement. 
The Bureau is developing an automated system called the Ad- 
vanced Information System to assist in this objective. This 
system is intended to provide a remote, interactive processing 
capability which the current system does not. The Bureau be- 
lieves this will be a substantial improvement over the current 
batch-processing-oriented system. 

The Bureau's current personnel system is supported by a 
computer center in Washington with one IBM 390/165 and a 
center in New Orleans with one IBW 360/65 and an IBM 360/40. 
To (1) facilitate management control over development of the 
Advanced Information System and (2) provide the computer power 
considered necessary to accommodate the present and planned 
workload , the Bureau was planning during 1998 to: 

--&ova the Washington, D.C., computer equipment to 
New Orleans. 

--Obtain noncompetitively at least one additional 
IBX 390/165 computer. 

--Dispose of the current Government-owned computers at 
the N@w Orleans facility. 

The IBM 390/165s were to be replaced with competitively ac- 
quired equipment in late 1801. 

NEED FOR LONG-RANGE PLANNING 

The Bureau initiated the development and implementation 
phases of the Advanced Information System without the early 
detailed long-range planning required to strengthen the prob- 
ability of its success. It had neither defined the scope of 
the system nor determined the life-cycle costs. Nor had it 
systematically evaluated the various design alternatives to 
determine which could best provide the information required 
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by Bavy petsoonnel management at least cost. For example, the 
Bureau had not thoroughly cvaluatxd, in qusntitntive terms. 
the need for tbe remote interactive processing capabilfty it 
planned to esguire or the economics involved in consoli.dating 
the computer capabilities in Washington rather than New 
Orleans. 

At t&a time of you request , th@ Bureau had combin& ssv- 
era1 ongoing peojects into tbe Advanced Information Syrxem md 
was developing several additional modules. 
work was being designed for and performed on IBH compu 
full knowledge that a major conversion effort might be nieces- 
sasy whep3 the Navy procured new computer eguipmeat in 19B81. 

We discussed these concerns with Bureau officials, rnd 
they agreed to alter their apptoach. They will: 

--Suspend development of new modules, sush as officw, 
enlisted, and plans and fiscal, until the coqretf- 
tfvely selected computer hardware is-identified, 

--Limit dewelctpaent on the soume data system to the 
prototype. 

--Develop E long-range plan , which will include the 
scope, lffe-cycle cost, and associated cost/perfsrmam=e 
annlysis for the Advanced Information System. 

ADDI!PIONAL EQ5ICP~BHT 5HWARRAWlXD AT TBIS TIlB 

The rxoposed interim ec!guisition of a second ID5 375/16f 
at an additional cost of $2 million is not warragnted at t&is 
time. 0ur review indicated that the present IBM 330/165 com- 
putec in Washington, with the IBI 36Of65 from N@w Orleansr. 
will be &b%e to handle the workload through. 1981. The _ 
IBM 355/M wu~kload, which is relatively small, can 
sorb& by the above cenfiguration. Ther@fore, the I 
will be avail&lo for other work. 

The eatiaated computing power needed to process the 
projected workload tbrougb 1981 was substantially affected 
by two faetorst (1) the assumptions usad to describe tbe 
technical environment in which the system would operate mmd _ 
(2) the modules that FKIU~~ be developed and impler+snted &urisg 
this period. According to the Bureau's workload peoject50nr 
by 1985 the present computers.would not be able to process t&e 
peak hour workload since estimated processing time would range 
from 1 hour and 14 minutes to 1 hour and 20 minutes. 

_- --- 
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Our review, however, showed that several assumptions trsed 
in estimating the computer requirements did not realistically 
depict the environment in which the Advanced Information Sys- 
tem would operate. For example, these requirements were baset5 
on the premise that the interactive and batch work would have 
to be processed simultaneously when in reality much of the 
batch work could be deferred to periods of low activity. 
Another assumption was that all interactive work would be 
processed on the main computer. However, most of the inter- 
active work is to be preprocessed by remote processors, sucln 
as minicomputers, located at numerous sites throughout tie 
United States. Handling the interactive work in this nmnnez 
will require approximately one-third less support from tie 
main computer. 

The decision to delay development of several modules 
will further reduce requirements for computer use. 

To develop more reasonable estimates of the computer 
capability needed through 1981, Bureau officials worked with 
us to reevaluate these assumptions on the basis of (1) a more 
realistic interpretation of the work environment and (2) the 
decision to delay the development of several modules. 

Based OR these revised constraints, a-new analysis was 
jointly prepared of the projected workload and the capacity 
of the available equipment. The unit of measurement is 
central processing unit minutes per hour, for a configusa- 
tion consisting of one I$!4 370/165 and one IBM 360/65. This 
conLfguration yields 60 productive IBN 370/165 equivalent 
minutes per hour. 
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Workload Projections 1978-81 

1978 1979 1980 1981 

(minutes per hour)- 

Prime time (note a) : 
Aver age hour : 

Interactive 16.7 23.3 25.0 25.8 
Batch 24.2 25.8 27.3 27.3 

Total 40.8 49.1 52.3 
_L Z -- 

53.1 

Peak hour (note b) : 
Interactive 23.4 32.7 35.0 36.1 
Batch 24.2 25.8 27.3 27.3 

Total 47.6 58.5 62.3 ='u D E 
y& 

Non-p;ime time (note c): 
Averaga hour batch 57.2 61.9 65.7 66.1 

@rime time is between 7 a.m. and 6 p.m. Monday through R&day. 

&/Beak hour is when the level of interactive operation is 
10 percent greater than the average hour workload. 

~/Won-prime time is between 6 p.m. and 7 a.m. Morrday through 
Friday plus the weekend. Computer maintenance time is 
recognized in this avesage. 

Bureau officials agreed with the revised estimates and 
stated that the non-prime time batch war k could be m&e to fit 
eves though the analysis shows a slight overrun; for exam@e. 
additioanal batch work could be performed during prime time. 
Tberefarc, it is anticipated that the Bureau’s IBM 370/165 
and 366/65 operating together will be able to handle its cur- 
reset mrkload and fofesoe&b%e increases through 1981. We plan 
addftioml work on this matter during phase II of our review, 

Bureau officials egrer;d to operate on their current core- 
putes equipment until the competitfvelp acquired equipestt is 
avtilable . Bowevecr they proposed, as part of the request for 
tbis hardware, that the Bureau be granted standby authority 
for QR interim upgrading should the workload grow faster tbzm 
expected. He CORCUP with this approach provided that use of 
this standby provision be predisated on an independent valida- 
tion of the workload increase. 
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CONSOLIDATION OF COMPUTER HARDWARE 

Consolidation of the Bureau's computer processing activi- 
ties should make management easier and utilization of these 
resources more efficient. In April 197'6, the Wavy informed 
Members of Congress that consolidation of the Bureau's auto- 
mated data processing functions in New Orleans was highly 
beneficial and economical. According to the Bureau's current 
estimates, however, consolidation in New Orleans rather than 
at the primary computer facility in Washington would be ap- 
proximately $3.3 million more costly over a 4-year period. 
Consolidation in Washington would be more economical because 
of savings in personnel, telecommunications, and facility 
enhancement. In addition, Bureau officials stated that a 
Washington consolidation would involve less management and 
technical risk. Therefore, based on the information we ob- 
tained, the proposed consolidation can more effectively be 
achieved in Washington rather than New Orleans. The Bureau 
is now considering this action. 

FUTURE AUDIT DIRECTION 

As discussed with your office, we are continuing into 
phase II of your request to review the specific design modules 
of the system to determine if they have been properly planned 
and designed and will maintain the integrity of the overall 
design. We will pay particular attention to the telecommuni- 
cations modules, because of their central importance to the 
system. We expect to brief your office during April 1978 and 
to provide you a final report by the fall of 1978. 

Also, as discussed with your office, we are sending 
copies of this letter to the Chairmen, Rouse and Senate Armed 
Services and Appropriations Committees, and the Chairmar, 
Senate Committee on Governmental Affairs. We are also sending 
copies to the Secretary of Defense, the Secretary of the Navy, 
and the Administrator of General Services. 

Sincerely yours, 

Comptroller General 
of the United States 

(941139) 
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