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REPORT By THE

Comptroller General

OF THE UNITED STATES

Farmers Home Administration’s ADP
Development Project--Current Status
And Unresolved Problems

In 1974 the Farmers Home Administration
began developing a new computer-based
information system. Today, its Unified Man-
agement Information System (UMIS) project
is suffering from poor planning and manage-
ment. It is at least 5 years behind schedule,
and the development cost for UMIS or its
alternative may reach $42 million.

Furthermore, the cost to operate the system,
as now designed, may prove to be excessive,
and it may not meet the basic needs it was
intended to fulfill,

UMIS, as currently designed, is no longer a
viable approach to meeting FmHA's informa-
tion needs. The agency is studying alternatives
to the system. Before making a final decision,
the agency should first determine its informa-
tion needs.

In developing a new system, the agency needs
to improve its project management, including
naming a full-time project manager having ade-
quate authority. Also, top level management
should increase their level of involvement.
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The Honorable Jamie L. Whitten ) liV' \%2
Chairman, Committee on Approprlatlons"B i} . lD
House of Representatives <? “ﬁqﬂv
. / A

Dear Mr. Chailrman: *&3 L/

In response to your November 26, 1979, regquest, we
obtained answers to the following questlons on the Farmers
Home Administration's (FmHA's) computer-based systems /M_th)
project—-~the Unified Management Information System (UMIS). L, o

~-What is the current status of the project, the ‘s‘ s
cost to date, and the estimated cost through %) s
project completion? Cjﬁ

~-15 the UMIS project still viable?

~~~~~ -Should alternatives to the UMIS project be
considered?

--What factors are responsible for delays in
implementing the project and what actions are
necessary to eliminate these factors?

For background information on UMIS' development history see

appendix I.
STATUS AND COSTS OF UMIS Q%pﬂﬁzga\j@/

UMIS was initially planned in 1974 to assist FmHA,

a major Federal agency of the Department of Agriculture, \mv {J%
provide financial assistance to rural Americans. At the %} J

time of our review, FmHA was servicing the accounts of
approximately 1.25 million rural Americans. This repre- 40”“4
sents a total outstanding loan balance of $36 billion, E;T

an increase of $13 billion, or 57 percent, over 1977 JLW¢Aq
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In 1974, FmHA decided that serious deficiencies with
its current computer system warranted its replacement rather
than modification. Accordingly, FmHA began developing
UMIS--to provide better management information at all levels
within the agency to improve service to rural Americans
seeking financial assistance. We found, however, that FmHA
has not properly designed, documented, and managed the pro-
ject. As a result, (1) the projected implementation date of
the system will be at least 5 years later than planned, (2)
the actual costs for UMIS development through December 1979
were $17 million, and according to our estimate the total
cost to develop UMIS as designed may reach $42 million, (3)
total development costs for any alternative to UMIS may
range from $27.5 million to $42 million, including the $17
million already incurred, (4) the operational costs of UMIS,
as designed, will be exorbitant, and (5) the system may not
meet the basic needs for which it is being developed.

FmHA has not fully utilized a major computer system
purchased to support UMIS. In addition, the agency may be
required to provide additional computer equipment to extend
the operatiocnal life of its computer center located in St.
Louis. Operation of this computer center was scheduled to
be discontinued when UMIS became operational. For a more
detailed discussion of project status and costs see appendix
II.

IS5 UMIS VIABLE?

A private consulting firm, Arthur Andersen & Company,
reported that UMIS was a high risk project. It questioned
the validity of the UMIS design and expressed concern
about the project's management. Throughout the development
of UMIS, USDA's Office of the Inspector General has informed
FmHA management of serious technical problems with the
system's design and about ineffective project management. A
technical study of UMIS recently completed by FmHA reported
that the UMIS Executive Control System (EXEC), a major soft-
ware component Of the system, as designed is not acceptable.
It further stated that the EXEC is not salvageable nor will
it meet FmHA's requirements even with extensive overhauling.
The study also stated that even if all of the EXEC's
deficiencies were known, salvaging the EXEC would not be
cost effective. '




Jased on our current veview and evaluation and our 1978
review, we have determined that the project as currently
designed and managed is not viable.

The identified risks associsted with the continuation
of UMIS include: (1) the possibility that the system will
not work effectively as designed, (2) the cost and time
to develop a new system may be less than to complete the
project, (3) UMIb, if completed, may not meet the reguire~
ments of the users it wasg intended to serve, and (4) the
system, if completed, will present FmHA with major support
problems throughout its operational life.

Recently a USDA Task Force was established to conduct
a detailed review and analysis of the project to determine
whether it is feasible to continue developing UMIS or if the
agency could meet its needs nmore effectively by another
alternative. The results of this evaluation, coupled with
our review, should provide FmHA with a sound basis for mak-
ing a final determination on UMIS or its appropriate
alternative.

Notwithstanding that the purpose of UMIS is to provide
managers with accurate and timely information, FmHA has not
adequately studied and defined its information needs. There-
fore, there is no assurance that if UMIS or its alternative
becomes operational it will provide needed information or
be cost effective. For a detailed discussion of the system's
viability see appendix II1.

ALTERNATIVES TO UMIS

Since continuing the development of UMIS is no longer
viable, alternatives should be identified and evaluated.
In appendix 1V we have identified alternatives that the USDA
Task Force studying UMIS should consider. These and other
alternatives the Task Force may identify should provide new
approaches to fulfilling Fria's information requirements.

However , because FmBA did not adeguately determine
its information reqguirements prior to designing UMIS or ade-
quately monitor changes to user needs during the last 5
yvears, we found that sufficient information is not available
to identify all alternatives. We believe the Task Force
addressing UMIS alternatives will encounter similar problems.
Inadequate reguirements information coupled with incomplete
cost information preclude {1) identifying all alternatives
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to UMIS, (2) determining the cost of each alternative, or (3)
preparing a cost benefit study to determine the most effective
alternative. We believe that if FmHA selects an alternative
to UMIS without first conducting a requirements study, the
selected alternative may also incur high risks.

In developing UMIS, FmHa did not adeguately study and
define the information needs of it managers. A consulting
firm was hired to define the types of information that UMIS
should provide; however, FmHA predetermined that all users
required on-~line services with information updates performed
on a daily basis. &lthough the information elements to be
collected and reported in the system are probably valid,
serious questions exist as to whether all the information
should be processed on-line with daily updates. Before

deciding on the technical architecture of the system, FmHA

should have required the project team to

--study data and information attributes, such as
expected volumes of data and where in the agency
the information will originate,

~--determine how quickly information was needed
to complete work assignments, and

--study how frequently information should be updated
to keep managers adeguately informed, and how
critical the information is to agency managers in
meeting borrower needs.

A more detailed discugsion of alternatives to the UMIS
design is contained in appendix IV.

PROJECT MANAGEMENT IMPROVEMENTS ARE NEEDED
IN DEVELOPING AN ALTERNATIVE TO UMIS

To develop and implement a management information system
that is both cost-effective and meets the basic requirements
of FmHA management, it is essential that FmHA not only deter-
mine user requirements but assign a high priority to improv-
ing its project management capabilities. Although FmHA has
attempted to improve its management and strengthen controls
over the UMIS proiject, these efforts have not met their
objectives. Most UMIS delays, cost increases and capability
shortfalls resulted because FmHA did not (1) assign a project
manager who would be dedicated to the project on a full-time
basis with responsibility for managing the contractor and
assuming full technical and administrative responsibility

4
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for project completion, (2} prepare a comprehensive system
development plan identifying milestones and critical deci-
sion points, and (3) use standard ADP project control
measures, such as cost accounting and budget preparation
procedures.

any alternative selected by FPmHA to replace UMIS will
be & major software development project similar in scope to
UMIS., Therefore, FmHA must address the project management
issue of effectively planning, managing, and controlling a
complex ADP development project. If the management issue
ig not appropriately resolved, any future development effort
will in all probability result in further delays and exces-
Sive Cost overruns,

rRegardless of the alternative selected to replace
UMIS, FmHA management should increase its awareness of the
complexity of the software development project. Developing
a sophisticated management information system represents
a considerable invegtment of resources--people, money, and
equipment. 'Therefore, a project control and cost mechanism
to track and review each stage of the system's development
is & prerequisite to responsible project management--both
in terms of meeting development milestones and controlling
costsy,

Since 1477, FmHA has been aware of the need for a
system for monitoring the development and cost of UMIS;
nevertheless, an effective system has not been implemented.
Because FmHA has not provided adeguate management control
over the project, it has not prevented or mitigated the
effects of project slippages. For example, the agency lacks
a cost collection system capable of providing the informa-
tion needed for (1) controlling costs, (2) determining
actual expenditures, (3) estimating the cost to complete
the project, and (4) projecting the system's operational
cost following the development phase. For further informa-
tion see appendix V.

RECOMMENDATIONS

To assist FmHA in desling with UMIS problems and to
initiate corrective action, we recommend that the Secretary
of Agyriculture direct FmHA to:

~Redefine information reguirements to meet agency
(user) needs and express them in terms which are
more specific and qguantifiable to establish per-
formance criteria for evaluvating UMIS alternatives.
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--Obtain from the Office of the Secretary of Agriculture
approval of FmHA's information requirements study
prior to continuing or beginning any new development
effort. The study should also be submitted to the
appropriate congressional oversight committees.

Should the USDA Task Force uncover new information
then UMIS should be reevaluated.

~~-Identify all alternatives to UMIS based on a complete
functional requirements study and prepare a docu-
mented analysis of alternatives and a cost benefit
study.

--Develop the most cost effective alternative to meet-
ing FmHA's needs based on the above studies and the
technical Task Force report.

~-Develop and implement standard project control
techniques. For example, establish documentation
standards, hold documentaticn reviews, establish
firm software test procedures, and improve System
Change Request ({SCR) controls.

--Intensify its effort in installing PAC II--a com-
puterized project control mechanism for developing
software. This is necessary to monitor progress of
a development project, identify and analyze schedule
and cost variances, and to better plan the use of
resources.

--Install a cost accounting system, as part of a pro-
ject control mechanism, to account for ali costs
incurred during the system design, development,
and operational life cycle. Total life cycle cost
estimates should be updated on a regular bhasis.

--Assign a full-~time project manager to the project
development team.

--Strengthen its ADP steering committee, increase top

management involvement in the project, and provide
for management continuity.

)
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We also discussed the facts contained in our report
with the consulting firms involved in the UMIS development.
The firms agreed with the facts asg they relate to their
involvement .

on the UMIS project we have
igssued to you in the past 2 years. The first report was
issued to your subcommittee o ruary 27, 1978, and
addressed many of the management and technical problems
associated with UMIS. FmHA gen lly agreed with our
conclusions and recommendations for corrective action at
that time. However, we noted in this review that little
action has been taken by th ey to implement those
recommendations.

This is the second veport
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As agreed with your office, the initial distribution of
this report is being made only to your committee for use
during appropriations hearings on FmHA scheduled for March 4,
1980. Further, normal distribution of this report will be
made to the agency and other interested parties following

the hearings.
Sinc ly yours, ‘

Conmptroller General
of the United States
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BACKGROUND INFORMATION

The Farmers Home Administration was established in 1946
as the successor agency to the Farm Security Administration
and the earlier Resettlement Administration. It has grown
from a credit agency for low-income farmers to a major
Federal agency providing financial assistance for agricul-
tural and rural development,.

FmHA operates principally under the Consolidated Farm
and Rural Development Act (U.S.C. 1921) and title V of the
Housing Act of 1949 (42 U.S.C. 1471). FmHA provides services
through 46 State offices, the National Finance Office in St.
Louis, Missouri, and approximately 2,000 county offices. Of
its approximately 11,030 emplovees, 575 are based in
Washington and 10,455 in the field offices.

In fiscal year 1979, FmHA was servicing the accounts of
about 1.25 million individual and association borrowers with
a principal indebtedness of $36 billion. This is more than
a $13 billion increase in principal indebtedness in 2 years.

PRESENT INFORMATION AND REPORTING SYSTEM

FmHA's current computer~based information and reporting
system is supported by the computer center, located in FmHA's
National Finance Office. The majority of the computer center
resources are used to process loan accounting data for pro-
grams serving rural Americans. Other FmHA data processing
requirements are provided by various U.S. Department of
Agriculture (USDA) computer centers.

County offices prepare and forward information on pro-
gram participants (the borrowers) to the National Finance
Office. 1In turn, this Office usually mails information
directly to the program participants. An exception is the
County Office Inquiry Station located in the FmHA Finance
Office. County offices may call the Inquiry Station for
information on the status of a borrower's account. Inquiry
Station terminal operators directly access computer files
and orally provide county offices with the requested infor-
mation on loan accounts.

FmHA's DECISION TO DEVELOP A NEW
MANAGEMENT INFORMATION SYSTEM

Because of serious deficiencies in the current account-
ing and information system, in 1974 FmHA decided to replace,
rather than modify, the current system. Accordingly, FmHA
began developing UMIS--to provide better management
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information at all levels of the agency. FmHA specified
that the objectives for UMIS were to:

~-~Provide responsive, timely management information
to managers at all office levels--county, district,
State, finance, and national.

--Minimize office workloads required to provide basic
input data.

-~Improve the capability to serve loan applicants and
borrowers in rural America.

-~Provide an accounting system that meets General
Accounting Office requirements.

To meet these objectives, FmHA initially specified that
UMIS would provide remote computer capability in all county
and State offices as well as the St. Louis Finance Office
and the National COffice. This concept, referred to as full
field service (FFS), would provide for the immediate entry
into the system and processing of transactions by county
offices. The system would provide daily alerts on delin-
guent borrowers and immediate responses to individual
inquiries.

Our earlier report on UMIS dated February 27, 1978,
(CED-78-68) which addressed a number of issues and problems
also questioned whether FmHA could substantiate the need
for the immediate processing of all transactions. As a
result, FmHA agreed to develop another version of UMIS,
termed the national operating center (NOC) concept. It was
also agreed that the possibility of converting NOC to FFS
would remain open 1f it could be justified.

NOC is intended to provide remote computer capability
in FmHA State, finance, and national offices but not at its
county offices. Under NOC, most county office transactions
would be mailed to the Finance Office in St. Louis where
transactions would be processed. Borrower inquiries and
check requests required by county offices are satisfied by
telephone calls to the Inquiry Station at the FmHA Finance
Office. This is essentially the current FmHA method of
operation. Under UMIS, State offices will use computer
terminals to obtain management information. The system will
not provide daily alerts but information on delinquencies
will be printed and mailed weekly from the Finance Office.
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HISTCRY OF FmHA's
DEVELOPMENT OF UMIS

The following summary shows the relevant dates and
decisions FmHA made in the development of UMIS.

--In October 1974, USDA established a Management
Information System Task Force to study agency
information needs and user requirements. This
group in conjunction with Joint Financial Man-
agement Improvement Program personnel prepared
and distributed an information requirements
survey to FmHA personnel at all levels. Al-
though the survey was completed by April 1975,
the results were not summarized or evaluated.

--In July 1975, FmHA issued a Reguest for Proposal
for the design (phase I of the project). On
November 25, 1975, System Development Corporation
(SDC) was awarded a contract to develop UMIS and
the Director of FmHA's Management and Information
Systems staff was appointed as UMIS project manager -
in addition to his regular duties. SDC developed an
overall design for UMIS and broad specifications
for the 13 subsystems which would make up the total
system. At this point, it was estimated by FmHA
and $DC that UMIS would be partially operational in
October 1977 and fully operational in October 1978.

--In May 1976, the development and implementation of
UMIS was begun under phase 11 of the project. FmHA
modified its original development plan which was
based on the early acguisition of a computer system
to support UMIS. The computer hardware purchase for
the Kansas City Computer Center (KCCC), the planned
support computer for UMIS, was delayed. FmHA decided
to develop a computer independent software system
capable of operating on the equipment of any hardware
supplier awarded the computer contract. FmHA's
management recognized that the decision to proceed
with development without knowing the target computer
vendor might be a high risk decision. However, FmHA
decided that a potential delay in development of
1 to 2 years was unacceptable and proceeded with
the UMIS project.

~~In January 1977, GAQO briefed the House of Represen-
tatives Government Operations Committee on UMIS and
questioned whether FmHA could substantiate the need
for the level of support UMIS was designed to
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provide. As a result, FmHA agreed to develop the
NOC concept. Both the level of service and cost
of NOC are lower than that provided by FFS.

--From March 1976 to June 1978, USDA's Office of the
Inspector General (0IG), issued 24 informal reports
called Systems Development Advisory Memorandums to
FmHA on the UMIS project. This informal method was
used by OIG to provide timely information to FmHA
officials on problems as the system was under
development.

--During January 1978, the contract to provide computer
hardware for the KCCC was awarded to Honeywell Inc.
Development and design of UMIS had been underway
for 20 months at the time of the award.

--In February 1978, GAO reported to the Congress on the
status of the UMIS project (CED-78-68). We reported
that FmHA was encountering serious problems with its
management and control of UMIS. Additionally, we
stated that FmHA did not base its initial decision to
develop UMIS on an adegquate study of agency informa-
tion requirements.

--In April 1978, SDC personnel obtained documentation
on the operating capability and limitations of Honey-
well's hardware and software. We were told that this
was the first time the personnel responsible for
designing UMIS were provided detailed information
on the operating capabilities and limitations of
the computer hardware and software purchased to
support UMIS,

--In August 1979, SDC informed FmHA that it could not
complete the UMIS Executive Control System (EXEC) by
the revised completion date ¢f September 1979. FmHA
worked with SDC in developing a new contract and
began a review of the project under the direction of
the FmHA steering committee.

~-In September 1979, SDC submitted a fixed-price
proposal to complete the executive system software.
SDC estimated that it could complete the work in
approximately 9 months. PFmHA rejected SDC's bid and
terminated the contractor's work.

--In October 1979, FmEA contracted with Arthur Andersen
& Co. for a review of UMIS. In November 1979, Arthur
Andersen reported that UMIS was a high risk technical
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project and recommended that FmHA establish two
review teams to determine if UMIS is viable. Arthur
Andersen also questioned the ability of UMIS to meet
agency needs and pointed out serious weaknesses with
FmHA's management of the project.

I November 1979, USDA's Assistant Secretary for
Administration directed FmHA to take action on Arthur
Andersen's recommendations. On December 17, 1979,
USDA withdrew FmHA's authcorization for UMIS develop-
ment and established a USDA Task Force to study UMIS.
On January 23, 1980, USDA issued guidelines to the
USDA Task Force reviewing UMIS.

SCOPE

We primarily directed our review toward obtaining
updated information on the UMIS project. 1In doing so we
used considerable information that was developed during
our previous review which resulted in a report issued in
1978. We also obtained information from FmHA's field
offices and representatives from two consulting firms
involved in the development and review of UMIS.

In addition, we visited the Farmers Home Administra-
tion's National Office in Washington, D.C., and the Finance
Office in St. Louis, Missouri. We also visited the Depart-
ment of Agriculture's Office of the Director of Operations
and Finance, which is responsible for Department-wide ADP
policy, and the Office of the Inspector General. Finally,
we reviewed records and documents pertaining to UMIS at
the various offices we visited.
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STATUS AND COSTS OF UMIS

FmHA requires an improved and effective accounting and
information system to deliver better management information
to all offices and levels within the agency and to improve
service to rural Americans seeking financial assistance.
However, FmHA has encountered serious problems in developing
the system. As a result, (1) the projected implementation
date of the system will be at least 5 years later than
planned, (2) the actual costs for UMIS development through
December 1979 are $17 million, and according to our estimate
the total cost to develop UMIS as designed may be $42 mil-
lion, (3) total development costs for any alternative to
UMIS may range from $27.5 million to $42 million including
the $17 million already incurred, (4) the operational costs
of UMIS, as designed may prove to be excessive, and (5) the
system may not meet the basic needs for which it is being
developed.

STATUS

FmHA initiated the UMIS project in 1974 to provide
improved computer information support at all levels of the
agency from the county offices through the national office
in Washington, D.C. Based upon this decision, FmHA hired
consultants to (1) assist in determining the agency's infor-
mation requirements and (2) help design and develop the
computer programs to provide this information. FmHA has
invested considerable time, money, and effort in the pro-
ject. However, technical and management problems have
resulted in extensive project slippage, and FmHA and USDA
are studying the best approach to complete the project.

When completed, UMIS may be
5-7 years behind schedule

In 1975, the UMIS software development effort was
divided between FmHA personnel and the contractor. FmHA
personnel were responsible for developing computer applica-
tion programs. SDC contracted to develop the EXEC, a cen-
tral software component of UMIS, required to perform many
major system level tasks and assist in the development and
design of the total system. The EXEC was scheduled for
completion in 1978.

While developing the EXEC, FmHA and the contractor
exper ienced numerous program slippages. FmHA has modified
the development and implementation contract (UMIS-phase I1)
with SDC 11 times as of September 1978. One of these
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modifications extended the EXEC completion date through
September 1979.

When SDC recognized it could not complete the EXEC by
the revised date, it notified FmHA that an additional 9
months were required to complete the EXEC. FmHA decided
in September 1979 to discontinue the services of SDC and
to complete the EXEC using FmHA personnel.

At the same time FmHA hired Arthur Andersen & Co. to
review the project's technical and management problems.
Arthur Andersen reported that:

~-~The EXEC is a high risk technical project and that
completion might not be economically justified.

--lJMIS may not adequately meet user needs when
completed.

~--Degsign problems raise serious questions about the
system's efficiency and effectiveness, if completed.

Arthur Andersen believes that the projected comple-
tion date of December 1983 for UMIS is optimistic.

FmHA and USDA are studying alterna-
tive methods for completing UMIS

UMIS design problems, identified in appendix III,
caused FmHA and USDA to question the effectiveness of the
system. Subsequently, USDA formed a Task Force to develop
a project recovery plan. Pending completion of
its work, the UMIS project team in St. Louis is continuing
with the development of UMIS with a concentration on work
which will be needed under any alternative to UMIS.

Original Design

The original UMIS design consists of three major
components. These components are

--computer application programs,
--EXEC, and
--common use data base.

Approximately 1,000 application programs would process
data and prepare reports to help user organizations carry out
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FmHA program objectives. These programs would be called from
computer memory and controlled by the EXEC.

The EXEC is comprised of approximately 70 computer pro-
grams designed to interact with the computer and the UMIS
application programs. 1In essence, the EXEC would control
the operation of UMIS including the processing of data
and generating reports.

The EXEC programs operate as five major subsystems with
each subsystem handling uniqgue UMIS control functions. The
Ssubsystems are:

--Data Dictionary.

--Cathode Ray Tube (Display screen for users).
--Nightly Batch Update.

--Remote Batch Transaction.

~--Background Batch Processing.

The UMIS data base would be the respository of nearly
all data concerning FmHA's financial operations. It would
also contain information to assist in other management func-
tions, such as loan program planning. The data base, con-
sisting of 1.25 million to 1.75 million borrower and other
types of records, would be stored on 40 to 50 disk devices
on the Honeywell computer system.

The UMIS components would operate on Honeywell hardware
and software at the KCCC. The Honeywell hardware would con-
sist of memory, multiple computer processors, and peripheral
equipment such as tape and disk devices for storing data.
Some of the Honeywell hardware is installed and operating at
the KCCC. The Honeywell software, also called system soft-
ware, would consist of the computer programs which (1)
direct hardware components to operate as a unit and (2)
process the UMIS application and EXEC programs.

FmHA believed that UMIS could be implemented in either
the NOC mode or, with the addition of terminals and a tele-
communications network, the FFS mode. Both NOC and FFS are
totally dependent upon an -operational Executive Control
System. Nearly all NOC and FFS application programs written
to date rely on the EXEC for their operational capabilities.
Barring a major redesign and development effort, neither
mode will operate without the EXEC.
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USDA TASK FORCE

Recently USDA established a Task Force to examine UMIS
technical and management problems. This Task Force is led
by an official of USDA's Data Services and consists of per-
sonnel from Data Services and FmHA. The Task Force plans
to evaluate UMIS and recommend to FmHA actions to provide
a cost effective management information system.

The Task Force will consist of a coordination group
and three review teams. The coordination group will define
tasks, set schedules, develop recommendations, and coordi-
nate the three review teams' activities. Each review team
will concentrate on one of the following areas:

--FmHA's functional requirements.
--UMIS technical issues.
--UMIS management and project control.

The Task Force is scheduled to begin work in early 1980
and plans to issue a final report within 60 to 90 days after
the starting date. The final report will include the Task
Force's findings and recommendations for a UMIS recovery
plan.

The purpose of the Task Force is to evaluate the status
of UMIS and recommend the direction to be taken and actions
needed to provide FmHA with a cost effective and timely
management information system.

St. Louis project team

A group within the St. Louis project office has studied
the five major subsystems of the EXEC and on January 4, 1980,
decided to develop a modified version of the UMIS EXEC.
Under this modified approach FmHA would complete two of the
five subsystems which make up the EXEC. It also plans to
modify a third subsystem which is part of the EXEC's design.
The remaining two subsystems will not be used.

The decision to continue working on the three EXEC sub-
systems is consistent with an earlier decision to implement
UMIS in phases. FmHA initially believed that a phased
development approach would make UMIS implementation easier
to manage and provide users with some service more quickly.
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Since the EXEC's capabilities are suspect, FmHA
personnel in St. Louis believe that the phased approach
will provide a quicker determination of the EXEC's effec-
tiveness. The phased approach is a logical outgrowth of
the methodology for developing UMIS functional require-
ments.

FmHA identified several UMIS functions that, if
executed on a timely basis, could satisfy the agency's
financial and management information needs. The loan
application and tracking function is an example. This
function is comprised of specific transactions that are
handled by computer programs. Borrower/loan initiation,
obligation of funds, and check requests are specific
transactions within the loan application and tracking
function. Each transaction requires one or more computer
programs to perform data updating and processing tasks.

Under the phased approach, these functions and trans-
actions would be implemented in the sequence shown on the
following table.

UMIS Implementation Phasing By User Function

Phase

Function 1 2 3
Loan application and tracking X X X
Fund control X X X
Other controls X X X
Check processing X X
Discrepancy processing X X
Program loan accounting X
Investor accounting (partial) X
Acquired property X
Investor accounting (balance) X
Management operating center X
Program evaluation X
General ledger : X
Appropriation accounting X
Budget simulation X

10
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FmHA estimates that it will require 9 to 12 months of
development effort to implement the first phase of the
project. Under the phased approach to UMIS development,
FmHA plans to develop the project as follows:

~-Phase I, which will contain 3 user functions.
--Phase II, which will have 5 user functions.
~—-Phase III, which will include 14 user functions.

FmHA's project team in St. Louis believes that the
phased approach will help in determining the effectiveness
of the modified EXEC approach upon completing phase I.
Also, having phase I up and running will provide the needed
experience to help determine whether the KCCC computer
has sufficient processing capability to support all UMIS
functions when the entire project is complete. We believe,
however, that FmHA could develop quantitative estimates
hased on known or identifiable constraints to make such
a projection without completing phase I. FmHA recognizes
that it would be forced to completely redesign UMIS should
the first phase indicate that the approach is ineffective.

FmHA officials told us on February 14, 1980, that they
are modifying their approach and plan to concentrate on work
that would be useable under any alternative chosen for UMIS.
Pending completion of the Task Force study, these efforts
will concentrate on salvaging useable portions of the data
base and application programs.

COST

Although available cost information for UMIS is rough
at best, we estimate that the cost to develop the system as
designed will exceed its initial estimated budget by $25
million, or 147 percent. This includes approximately $9
million in costs incurred because of delays in developing
UMIS. Because of delays, FmHA has not fully utilized the
Honeywell computer, a major computer system purchased to
support UMIS. 1In addition, the agency may be required
to provide additional computer equipment to extend the
operational life of its computer center located in
St. Louis.

We estimate that the total development cost of UMIS
may reach approximately $42 million. This projected figure
is based on the UMIS project being completed by 1985 as
it's currently designed.

11
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If UMIS is not completed and other alternatives are
pursued, the estimated project costs, at minimum, would
be $27.5 million. A more realistic projection would range
from $27.5 million to $42 million. The $27.5 million ($17
million incurred through December 1979 and projected
personnel costs of $10.5 million) projection is based on
the following assumptions:

--The cost for personnel currently working on
UMIS will remain constant,

--The system will be operating by 1983.

-~There will be no additional costs for computer
support during the development phase.

--No additional consulting or contractor expertise
will be needed.

These assumptions as noted above are optimistic,
especially the completion date of 1983. We envision
considerably more time and cost would be required to
effectively complete the needed information system.
Further, because we did not include an allowance for
inflation the cost of personnel services could be much
higher.

Additionally, the UMIS initial completion date of
September 1979 has not been met. Based on information
obtained from the Arthur Andersen report and from FmHA,
we estimate the most optimistic date for UMIS as designed
to be fully operational is December 1983, and the most
realistic date is June 1985.

UMIS development costs have increased
because of project slippage

During our review in 1978 we developed an estimate of
costs to complete UMIS development. This estimate was
based on accounting information supplied by FmHA project
officials. Our estimate of total initiation and develop-
ment costs, based on UMIS being fully operational in 1979,
was $16.6 million. At that time FmHA officials agreed
with our estimate.

UMIS was not completed in 1979 and each UMIS delay has
increased the system's development cost. Based on cost
information furnished by FmHA and projected UMIS comple-
tion dates developed by Arthur Andersen and Co., we have
developed actual development cost data for UMIS through

12
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December 1979 and estimated costs to complete UMIS as
currently designed.

However , because of inadequate cost accounting and
cost control procedures, precise cost data cannot be
developed. Additionally, the cost estimates are dependent
on the estimated completion dates for UMIS. If these
estimated completion dates are extended the cost of the
UMIS development effort will increase.

Contractor development costs

FmHA retained the consulting firm of SDC to develop the
UMIS EXEC. From 1975 through 1979 amounts paid for contrac-
tor development represented the major development cost of
the UMIS project. The original estimate to complete phase I
(design of UMIS) was $289,757 and its actual cost was
$294,747. The original estimate for phase II, development
and implementation, was $2.5 million with additional cost
increases of $4.3 million. In total the original cost
estimate for contractor work increased from $2.8 million
to $7.1 million, an increase of 154 percent.

Additional UMIS development costs

The following table shows the remainder of UMIS
development costs through December 1979 excluding the
contractor development costs.

13
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UMIS DEVELOPMENT COSTS THROUGH DECEMBER 1979,
EXCLUDING CONTRACTOR DEVELOPMENT COSTS

Costs
Resource category {millions)
Kansas City Host Computer $1.4
St. Louis Computer Center .1
Computer Terminals .6 a/
Telecommunications .4 a/
Per sonnel 5.3
UMIS subsystems .9 a/
Travel | .3
Space .2
Supplies and materials el
Site preparation .2
National Operating Center and
Management Operating Center .2
Other .1
Total $9.8

———————"

a/Cost for the resource categories totals $1.9 million. FmHA
feels that $0.8 million is attributable to UMIS operating
costs under the development phase.

Total UMIS development cost
as of December 1979

The total cost to develop UMIS as of December 1979 was
approximately $17 million. The major cost categories
comprising the development costs are shown below.

14
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Total Costs for UMIS Initiation and Development Phases
through December 1979

Costs

Resource category (millions)
Contractor costs $ 7.1
Computer centers 1.6
Computer terminals .6
Telecommunications o4
Personnel 5.3
Other rescurce categories 1.9

Total $16.9

|

Estimated time and cost to complete
UMIS development

In November of 1979 FmHA discontinued SDC's work on
UMIS. FmHA plans to complete the development of UMIS using
its own personnel. Project officials believe there will be
no significant costs for contractor assistance in the
future. Completing the development of UMIS in-house will
result in in-house personnel costs becoming the largest cost
category in the UMIS development effort.

The project costs depicted in the following table show
the cost to complete UMIS based on three projected comple-
tion dates. The first estimated date for UMIS to be fully
operational is December 1983. This date is highly optimis-
tic and the possibility of meeting it is very remote. We
believe, however, that a completion date of September 1984
is feasible and that an estimated date of June 1985, in our
opinion, is the most likely completion date.

The first estimated completion date was developed by
Arthur Andersen and Co. on the basis of estimates devel-
oped by SDC in its September 1979 bid to complete the UMIS
EXEC. We developed the other two completion dates based
on information obtained from Arthur Andersen's report and
additional information obtained from FmHA. Both estimates
are dependent on FmHA's ability to complete development of
the EXEC. Since the estimated completion dates of the UMIS
system are rough estimates, the projected completion costs
should be viewed in the same manner.

15
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Projected costs to complete the UMIS
Development (note a)

December September June
Resource category 1983 1984 1985

Kansag City Computer

Center (note b) $ 5.2 $ 5.2 S 5.2
St. Louis Computer
Center (note c) 2.7 3.2 3.6
Fort Collins Computer
Center .3 .3 .3
Telecommunications .6 .7 .8
Personnel (note d) 10.5 12. 14.6
Training -9 -9 -9
Total (note e) $20.2 $22.8 $25.4

a/These costs were not adjusted for inflation.

b/This represents the KCCC cost for being underutilized
from January 1, 1980, through the completion date.

c/These estimated costs represent the continuation of the
St. Louis Computer Center through the completion of UMIS.

d/Personnel costs include a fringe benefit rate of 26 per-
cent, obtained from Office of Management and Budget (OMB)
Circular A-~76 dated March 29, 1978.

e/USDA officials do not agree with our projected costs for
the completion of UMIS as designed. However, they have
not provided information that would result in modifying
our estimate.

The following table shows our estimate of the total cost

to complete UMIS based on the actual cost to date and the
three estimates for completing the total system.
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Total Costs for UMIS Initiation and
Development Proiected Through
Three Completicn Dates

Resource category Dec. 1983 Sept, 1584 June 1985

e e e o st e (YUY T L L O TLE Y s
contractor (8DC) costs 8 7.1 S 7.1 g 7.1
Initiation and develop-
mental cost incurred

through December 1979 9.8 9.8 9.8

Development costs after
December 1979 (estimate

to complete) 20.2 22.8
Total $37.1 $39.7

We discussed our estimates to complete the UMIS develop-
ment effort with the Office of the Inspector General. Th
officials indicated our estimates were reasonable and
expressed the opinion that our figures could be on the low
side.

UMIS DELAYS HAVE INCREASED HARDWARE
SUPPORT COSTS

Because of delays in developing UMIS, FmHA hasg not f
utilized a major computer purchased to support the UMIH
tem. In addition, the agency may have to buy additions
computer equipment to extend the operatiocnal life of the com-
puter located in the St. Louis computer center which is H -
porting the current accounting and information system.

Onderutilization of a major computer center

In 1978 a major computer center was established in
Kansas City and equipment was purchased to support UMIS when
it was completed. This eguipment was installed in anticipa-
tion that UMIS would be implemented on the Kansas City
computer in October 1978, To justify the purchase, it was
estimated that UMIS would comprise approximately 50 percent
of the availsble computer capacity. However, since UMIS has
pezen delayed, the equipment is underutilized at this i
As a result, the Cffice of the Inspector General estimated
that the KCCC will incur a deficit of approximately $255,880
a month until UMIS is completed and operatiocnal on RKCOCC
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equipment . Other users will be reguired to pay higher
costs to cover this deficit. USDA officials disagreed that
the sy 1 ig underutilized.

AGENCY COMMENTS AND OUR EVALUATIOKN

Usha and FmBA officials took issue with the following
segments in this appendix:

-~ US0A believes cur projection of development costs
is unlikely to occur because UMIS is unlikely to
he completed as designed.

wThe USDA officials believe the RCCC is fully and
effectively utilized.

- USDA believes we did not adequately recognize the
work planned by the USDA Task Force recently
established to address UMIS management and technical
issues contained in our report.

hlthough USDA and FmHA officials do not concur with

our projected coste they have not provided new information
which warrants our modifying these cost estimates. Poten~
tially the cost to develop any alternative may amount to an
additional $25 million. However, we believe anv alternabtive
to UMIS will cost at least an additional $10.5 million
beyond the $17 miilicon already expended. The additional
costs only represent proiected perscnnel costs through
December 1983. The $25% million estimate includes personnel
and hardware support coste.

In our opinion, it is imperative that FmHA and USDA
recognize that UMIS or any alternative will require & large
investment of time and money. We believe our cost estimates
are conservative and include costs which are difficult to
lower in the short run. For example, UMIS or its alterna-
tive will reguire large personnel costs, and the UMIS pro-
ject team is already working. The RICC computer expenditure
hay already been made and FmBA must support its current
accounting system until an alternative is available.

UEDA officials concur that a major use of the Honeywell
computer operating in Kansas City was to be UMIS. We con-
tend that since UMIS is net completed or even partially
operational, the Honeywell computer is underutilized. We
acknowledge , however, that other USDA user organizations
have placed work on the Honeywell to partially use the
computer's excess ¢capacity., We also believe the RCCC is
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underutilized and will not achieve effective utilization
within the next two to three years.

We recognize that USDA has established a Task Force
and developed an organizational plan. However, the Task
Force has not yet started work and is still in the planning
phase. As a result, it would be premature to evaluate the
plan. We are also concerned that USDA and FmHA delayed
taking corrective action until five months after Arthur
Andersen reported that UMIS was in serious trouble and its
viability was in doubt.

19
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THE UMIELS DESEGN T8 NOT VIABLE

UMIS project has serious technical design

ries that make the continuation of its development
v. Further, the system as currently designed is

le approach to meeting FmHA needs. Specifically,
ve Control System (BXEC) may not be effective and
he data base design places severe limitations on the opera~
tion of UMIS. Also, the UMIS design was originally based

on an inadequate information reguirements study which has
not heen updated over the past 5 years. Therefore, there

is no surance that UMIS, if completed; would meet the
current information requirements of its intended users.

DEVELOPING THE EXEC IS
NOT AN EFFECTIVE APPROACH

The EXEC developed by SDC, the contractor, is required
overall control of UMIS's many components, including the

( a base, software, hardware, and application programs. FuHA
has terminated S5DC's work on the EXEC and was completing its
development with agency personnel. As of February 14, 198¢,
FmHa informed us they are discontinuing work on the EXEC and
would redirvect their efforts to developing useable software
for any alternative tc UMIS, However, should the USDA Task
Force later decide to salvage major components of the soft-
ware developed by SDC and in~house, we submit the following
for consideration.

A Arthur Andersen study estimated the size of the
BEAEC willl be over 95,000 lines of programming code, when
completed. The study also pointed out that Arthur Andersen
wWag ur of a business system as large ag UMIS which
opera on a similar basis. According to FmHA and Arthur
Anders the EXEC 1s not useable in its current condition
and its size and complexity will make it difficult to
complete.,

1

The size of the EXEC coupled with its incomplete and
unte st condition after 4 years of development effort
raeises serious questions as to the likelihood of its ever
being implemented. We also found that the EXEC has addi-
tional problems which further jeopardize its viability.

One problem results from inadequate documentation of
the EBEXEC developed by 8DC. SDC and FmHA officials said
condition resulted from an early agreement that formal
docume i would not be required until the EXEC was
complet rdeveloped. Because SDC did not complete the EXEC,
the documentation was not completed. Further, the program

20
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descriptions obtained by FmHA did not adequately reflect
subsequent system changes. This lack of documentation con-
tributes to FmHA's difficulties in attempting to salvage

or complete portions of the EXEC.

Should FmHA succeed in completing the design of the
EXEC and implementing the system, certain design limitations
may preclude UMIS from processing data within reasonable
timeframes. For example, the EXEC programs used during the
nightly batch processing phase do not allow concurrent
processing of data on the data base. This restriction
significantly increases the time required to process data
in the data base. FmHA is attempting to modify the data
base update approach to provide for updates concurrently
with other types of processing. If FmHA cannot modify this
update procedure, use of the data base by FmHA field person-
nel needing information will be suspended during the update
processing. Nightly batch processing is only one of several
tasks which must be completed every day. The design limita-
tion results in lengthy processing of 5 to 40 hours during
the nightly batch update processing phase.

Although these nightly batch processing time estimates
are based on rough calculations, we believe these processing
times are unacceptable and illustrate the potential problems
of continuing with the development of the EXEC design. Fou
example, if the system requires 40 hours to update the data
base, user organizations who need to use the data base daily
would have access only every second day.

Limitaticns of UMIS
data base design

To significantly reduce the time required to access
data from a data base, multiple access keys and a direct
access method are commonly used. They allow computer pro-
grams to directly access only the data records from a data
pase which needs to be processed. However, the UMIS data
base design.lacks sufficient access keys to allow direct
access to the data base by many UMIS computer programs.
Further, rather than using the direct access method, UMIS
computer programs in the EXEC and the computer application
programs are restricted to using a sequential process.

This results in a most time consuming task of examining data
in the entire data base rather than selected data which
needs to be processed. As an illustration of these limita-
tions, UMIS is designed to seqguentially process as often as
four times each night the entire borrower file containing
over 1 million data records.
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Another limitation of the data base design contributes
to the complex, difficult, and time consuming task of modi-
fying the data base. Changes to the data base structure
necessitate regenerating the entire data base including
those data records which do not need to be changed. In
addition, many of the computer application programs which
use the data base must also be modified when modifying the
data base. Further, these computer application programs
must be recompiled (translated to the appropriate computer
language) following a modification to the data base struc-
ture. This approach to designing the UMIS data base is
inconsistent with the commonly accepted practice in which
special computer programs are used to modify the data base
without modifying the computer application programs.
puring the final phase of our review, USDA officials told
18 they believe the data base may be salvageable and they
are studying it.

UMIS MAY NOT MEET USER
INFORMATION REQUIREMENTS

In addition to the technical limitations and resulting
oroblems with the UMIS design, we are concerned with the
inadequacy of FmHA's user requirements data. It is imper-
ative that FmHA better determine the needs of the user
community prior to deciding how to resolve UMIS technical
problems,

One of the most critical tasks prior to designing a
computer~based accounting and information system is the
determination of user requirements for information. Such
requirements are the foundation for information systems and
software development projects such as UMIS. 1In our recent
report, FGMSD-80-4, issued November 9, 1979, we reported on
a number of computer software development projects which
resulted in unsatisfactory or useless software products, A
primary cause was that agencies did not adequately determine
the information requirements of their users.

About 2 years ago we reviewed the status of FmHA's ADP
project-~UMIS and reported con the inadequacy of the user re-
guirements study conducted in 1976 prior to developing UMIS.
in that report, CED~78-68, dated February 27, 1978, we dis-
¢closed that FmHA did not base its initial decicion to develop
UMIS on a detailed, documented study of the information needs
of agency managers {(user reguirements). We also recommended
that the agency, "Redefine agency (user) needs in terms which
are more specific and quantifiable to provide performance
criteria for evaluating UMIS alternatives." Today, 5 years
after initieting the system, FmHA has still not adequately
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determined its user reqguirements. FmHA is continuing the
develop L of UMIS based on subjective and undocumented
perceptions of uger needs, Because it lacks firm require-
ments and objectives, FmHA is unable to effectively manage
UMIS, evaluate alternatives, or prepare acceptable cost
benefit studies.

In 1975 FmHA reviewed its existing accounting and infor-
mation system during the first part of the UMIS design and
development project. The purpose of this review was to (1)
obtain an understanding of the agency's current operations
and {(2) determine the availability of the information col-
lected hy the system. The survey did not adequately determine
why the system could not meet the agency's needs. According
tc an agency official, the decision to develop and implement
UMIS precluded the need to define the problems with the exist-
ing system and analyze alternative sclutions. We believe,
however, that such an analysis would have provided a basis
for either improving the existing system or designing UMIS.

FmHA issued the UMIS design, development, and implemen-
tation Request for Proposal July 27, 1975, and SDC signed
the contract on November 25, 197%. Subseguently, SDC sub-
contracted the task of studying FmHA's management informa-
tion needs to a consulting firm. The results of this study
were published in the "Unified Management Information System
Phase I"-~first interim report dated Feburary 2, 1976. The
study concentrated on the information classes, representing
data elements, required by the system's users but did not
adequately define or guantify information attributes, such
as timeliness, accuracy, volumes of data, and frequency of
use .,

For example, many classes of information will retain
their usefulness and accuracy for a long period. Frequent
updates of this information would not be required or help
a FmHBA field officer assist a borrower. There is no evidence
that all information needs to be up-~to-date at the close of
each businéss day. Knowledge of such attributes (when and
what information needs to be updated) is important because
this information can and should serve as a baseline for
evaluating system alternatives and performing cost benefit
analysis.

We met with officials of the consulting firm responsible
for the information requirements study. The officials agreed
that the study was not intended as a user requirement analy-
gis. Both the consulting firm and SDC explained that the
primary user requirements were provided in the Request For
Proposal. In this request FmHA predetermined that all users
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reqguired on-line services with information updates performed
on a daily basis.

To confirm some attributes of FFS, we called 19 FmHA
county offices in 1978. 1In regard to the FFS daily delivery
of reports on delinquent borrowers, we were told that such
reporting on a weekly or bi-weekly basis would be adequate
because it would not be practical to service accounts daily
while handling new applicants and other duties. In regard
to immediate responseg to inquiries, we found overall
satisfaction with the current telephone Inguiry Station,
although improvements are needed to make it more responsive.
We 'were also told that the only transactions that required
immediate turnaround or response were requests for final
payment information.

In the county offices we surveyed, approximately
86 percent of the inquiries from county offices were made to
obtain information on the number of months behind and/or
the date of last payment for FmHA borrowers, County person-
nel told us that the occurrences of these inquiries indicated
the extent the Inguiry Station was used to confirm informa-
tion on delinquency reports. More accurate and timely delin-
guency reporting would reduce the number ¢f reqguests for
such information and thereby improve the Inquiry Station's
ability to respond to other calls. OQur current examination
showed the same conditions prevail.

The UMIS design was essentially based on an inadequate
information requirements study of agency needs. Assuming
an estimated completion date of 1983-85, the UMIS design
will bhe based on a 7- to 9-year-old "reguirements study".
Even though FmHA monitors some changes through the gsystem
change requests procedure, its scope is limited to a minoxr
segment of the agency's overall information regquirements.
This situation compounds the technical problems associated
with UMIS because the design does not adequately reflect the
impact of such elements as new legislation, changing user
needs at all office levels, and organizational changes.

For example, FmHA is conducting an experimental project
which utilizes the services of banking institutions to handle
the loan collection functions currently performed by the
National Finance Office. Under this project called the Bank
Collection System, contracting banks would also notify FmHA's
county offices of the borrower's payment status. If this
exper imental project is successful and adopted, it could
significantly impact on the UMIS design. Mecre specifically,
& revised UMIS design would not be regquired to process large
volumes of payment documents or handle the problems asso-
ciated with payment delinquencies.
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Since a major function of the UMIS design could be
deleted with the advent of the Bank Collection System, FmHA
should assess the approach to payment processing and delin-
guency reporting that is currently envisioned for UMIS.
Further, FmiA should not continue developing or implementing
the FFS concept before evaluating the impact of the Bank
Collection System, During the final stage of our review,
USDA officials told us the Task Force has been instructed
to study the effect of this system on FmHA operation.

Other possible changes that could impact on the origi-
nal UMIS design are the Guaranteed Loan Program and the Home
Owner Assistance Program. Although FmHA racogmlzeq that
such programs may eventually Jmpaot UM1IS, it is not evaluat-
ing the need Lo change the UMIS design duran the develop~
ment phase. It is usually more economical and less disrup-
tive to introduce design and system changes during the
development phase rather than the implementation phase when
users expect a useable and complete system. We believe that
such programs could affect operations of the county offices
and the manner in which they conduct business. Also, these
new programs could significantly change the relationship
and level of support UMIS would provide to the county
offices, State offices, and other PFmHA locations.,

Government guidance

In recognition of the many problems agencies usually
encounter in the planning, acguisition, and use of computer-
based informaticn systems, Government guidance has been
developed and is available for use by Federal agencies.

General Services Administration, Federal Managemant
Circular GSA-FPMR 101-35 and Office of Management and Budget
Circular A-109 offer guidance for acquiring automatic data
processing equipment and software (including & computer-
based information system such as UMIS). Circular A-109
provides guidance reguiring ag@nciws to define system needs
and objectives in terwms of agency migsion and purpose.

The circular alsc stresses the importance of not defining
new system needs in equipment terms.

We said in cur 1978 report that FmBA did not adhere to
prescribed Government guldance. In fact, the FmHA system
design and development Request for Proposal, specified that
UMIS would be processed by a computer bybtem with computer
terminals in each of FmHA's 1,750 county offices. By defin-
ing its system needs in equlipment terms, FmHA precluded
any objective consideration of system design alternatives.
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Furthermore, by not defining UMIS objectives in terms of
agency mission and purpose, FmHA has little assurance that
any completed system will meet the agency's short- and
long-term information needs. Had the Request for Proposal
specified the UMIS objectives in agency missgion terms, FmHA
would have provided the basis for developing an effective
and economical management information system.

FmHA evaluated alternatives to UMIS/FFS and reported
its findings in the "UMIS phase I--Final Report", dated
April 19, 1976. The baseline for this evaluation included
features which could be met only by the FFS version of UMIS.
Consequently, the study concluded that FFS was the "best”
alternative. This study should have used defined and guan-
tifiable information attributes as a basis for evaluation.
Since the baseline for comparison was FFS, none of the
alternatives received an objective evaluation.

puring the evaluation, FmHA developed estimates called
effectivity ratings for the relative levels of service
available with each of five alternatives. Since FFS was the
bagseline, it received an effectiveness rating of 100 percent.
The ratings for the other four alternatives, including NOC,
expressed the ability of each to meet the "level of service”
provided by FFS. FmHA did not attempt to evaluate the level
of service needed or the ability of each alternative to
gatisfy those needs.

Furthermore, the effectiveness ratings were based pri-
marily on judgment. FmHA did not adegquately document the
effectiveness ratings assigned to each of the alternatives.
Also, the agency did not identify the services which would
be lost under each alternative.

CO5T BENEFIT ANALYSIS

Government guidance requires agencies to conduct a cost
benefit analysis prior to developing a computer based infor-
mation system such as UMIS. Although FmHA did conduct such
an analysis, it was inadequate.

FmHA's cost benefit analysis compared the annual operat-
ing cost of each alternative to its potential annual savings.
The potential savings for each alternative were determined as
follows:

--PmHA computed the "potential® savings resulting
from FFS.
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~=The overall effectiveness ratings were then applied
to the potential savings under PFS to determine the
dollar value of savings that would accrue under the
alternatives. (For example, because NOC had an
‘ectiveness rating of 28 percent, the agency
ieved NOC would realize 28 percent of the
ential savings attributable to FFS.)

e

Finlta acknowledged that the anticipated savings for FFS
were determined subjectively and that little documentation
was availlable to support these savings. The UMIS project
manager stated that these faqure. were developed to obtain
some idea of potential savings and were not intended to
justify implementation of FFS.

FmHA should have dev&lw@eﬂ savings for each UMIS
alternative independent of FFS These "potential savings"
should in turn be as Objéﬂthﬁ as possible. As a result of
the evaluation method used by FmHA, we do not believe that
any of the alternatives received, or could have received,
an objective evaluation.

CONCLUSTONS

UMIE as designed ig not viable. UMIS has several basic
design problems which will vrobably make the cost and time
to complete the project highly questionable. The design pro-
blems may also prevent UMIS from ever being completed as it

was originaly envisioned. USDA is currently performing a
complete technical review of the project prior to making a

final determination on how to proceed with UMIS.

If PmHA continues dvve]up g UMIS as designed and it is
completed, the project's design pmmblem% may result in a
system that will be (1) highly inefficient, (2) costly to
maintain, (3) difficult to modify as information reguirements
change over time, and {4) ineffective in terms of meeting
information needs. USDA officials told us on February 14,
1980, that the UMIS EXEC is no longer considered valid and
this part of the UMIS system will be modified.

FraHA, in initiating UMIS did not determine its func-
tional requirements and still has not adequately studied or
documented its user needs. Because of poorly defined func-
tional requirements, UMIS may be designed to deliver a higher
level of gervice than is cost justified., Additionally, be-
cause FmHA has not monitored actual and potential changes to

ser reguirements, the system may not meet new needs which
havo surfaced since 1975 wh@u UMIS was initiated.
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RECOMMENDATIONS

We recommend that the Secretary of aAgriculture direct
'armers Home Administration to:

~~Redefine information reguirements to meet agency
{user) needs and express them in terms which are
more specific and quantifiable in order to estab~
lish performance criteria for evaluating UMIS
alternatives.

~=Obtain from the Office of the Secretary of Agriculture
approval of FmHA's information requirements study
prior to continuing or beginning any new development
effort. The study should also be submitted to the
appropriate congressional oversight committees.
Should the USDA Task Force uncover new information
then UMIS should be reevaluated.

On February 14, 1980, USDA officials told us that the
LEDA Task Force was directed to (1) redefine FmHA informa-
tion requirements and (2) determine if the current UMIS
design 1is still valid. This approach isg consistent with our
recomendations,

In appendix IV, we discuss alternatives to UMIS. We
note, however, that the identified alternatives and anvy
alternative selected is dependent upon the completion of an
adequate information requirements study by FmHA.

In appendix V, we make other recommendations concerning
project management which are applicable to any alternative
approach selected.

AGENCY COMMENTS AND OUR EVALUATION

USDA and FmHA concurred with our position that the
EXBC, & most critical component of UMIS is not viable but
took exception to our conclusion that UMIS is not viable.
FmHA and USDA officials also concur that the data hase
has serious problems but believe parts of it can be sal-
vaged. It is our contention that if two major components
of UMIS--the EXEC and the data base are inviable, then
UMIS is not viable. This 'is essentially a difference in
semantics. In our opinion, these two parts of UMIS are
0 integral to the total system that for all practicsal
purposes UMIS as a system is no longer viable. Further,
we believe that the impact of redesigning these two parte
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of UMIS will require such major rewrites of the application
programs that there is a high probability that only items
such as program specifications and parts of the data base
may be salvageable. In addition, we contend that FmHA's
information requirements, a third component critical to UMIS

is invalid. This further supports our position that UMIS
is not viable. '
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ALTERNATIVES TO THE UMIS DESIGN SHOULD BE CONSIDERED

The deficiencies of the UMIS design warrant a new
approach. We identified several alternatives for the USDA
Task Force to consider. However, it is important to point
out that these alternatives and any other alternatives the
Task Force may identify are not necessarily the only alter-
natives to be considered in choosing a new apprcach to
meeting FmHA's needs. Only when FmHA prepares an adequate
requirements study and all alternatives to UMIS can be
identified, will FmHA be in a position to evaluate alter-
natives. Therefore, prior to selecting an alternative and
before initiating further system development actions
associated with an alternative, FmHA should first determine
its management information requirements. This study should

then be followed by a detailed cost benefit analysis to

determine the most cost effective approach.

Before proceeding with a discussion of the alternatives
to UMIS, it is important that we address the approach the
UMIS development team in St. Louis is pursuing. This team
was continuing until February 14, 1980, with the development
of UMIS as originally designed. Essentially, this approach
attempts to salvage the data base structure and major seg-
ments of three subsystems of the EXEC. Completing the
development of the two remaining subsystems of the EXEC
would be deferred.

Our position is that this approach is not viable and is
based, in part, on the following summary of advantages and
disadvantages. The primary advantage of this approach is
that FmHA can benefit to some extent from prior development
efforts. For example, the EXEC and data base have been
designed and are partially developed. 1In addition, FmHA may
receive another benefit in that one segment, phase I, may be
operational within a year. While there are a few advantages,
there are many disadvantages.

The disadvantages of this approach as discussed in
appendix III are as follows: (1) the data base has design
limitations which affect the performance of the entire system,
(2) the effectiveness of the UMIS software including the EXEC
and the data base is highly questionable, (3) the services
of the contractor, SDC, that designed UMIS, have been dis-
continued, (4) inadequate documentation of UMIS software com-
pounds the problem of completing the development of a highly
technical and comprehensive ADP software project, (5) if FmHA
completes the development of UMIS, design limitations affect~-
ing the system's flexibility may greatly reduce its useful
life, and (6) there is no assurance that the total system
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when completed will meet operatiocnal time constraints,
such as nightly updates and data processing by many users
on a concurrent basis. Based on these disadvantages this
approach should not be considered a viable alternative

to the present UMIS design.

ALTERNATIVE I-~CURRENT ACCOUNTING SYSTEM

FmHA is currently operating an accounting system on
Burroughs computer equipment. Although a detailed study
and analysis of this computer supported accounting system
has not been made, FmHA officials contend the system does
not satisfy agency information needs. County office per-
sonnel complain that information produced by the system
is often out of date, inaccurate, and generally unreliable.

A study of the Burroughs system's problems, prior to
embarking on the UMIS project in 1975, could have greatly
facilitated the upgrading of FmHA's management information
to meet agency needs on an interim basis. The current
system although limited, has been operating and will con-
tinue to operate for at least 5 to 7 years beyond its
planned operaticonal life. Although FmHA does not consider
the Burroughs system a viable alternative to UMIS, the
agency acknowledges that it will need to maintain the
system until its replacement is available.

FmHA contends that the current Burroughs gystem will
not have the capacity to process the agency's growing work-
load much longer. Consequently, the agency is considering
requesting an interim upgrade to¢ the Burroughs eguipment.
FmHA officials admit that they have not examined the current
Burroughs capabilities vis~a-vis the workload. They told us,
however, that the Burroughs system is currently not able to
complete all scheduled work on a timely basis. We believe
that FmHA needs to conduct an extensive study of the current
system to determine its potential for meeting FmHA's informa-
tion needs both today and as part of any future system.

ALTERNATIVE II--PRIVATE INDUSTRY SCOURCES MAY
MEET SOME INFORMATION NEEDS

OMB Circular A-76 reguires Pederal agencies to use the
private sector to meet information needs wherever possible
and when it is cost effective, PFmHA is considering private
industry programs which would replace some functions UMIS
was designed to provide.

For example, FmHa is congidering a project known as the
Bank Collection System. inder the Bank Collection System,
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contractors would handle the loan collection functions
currently performed by the finance offices. FmHA officials
base much of its justification for FFS on current problems
with payment delinquencies. The FFS mode would theoreti-
cally provide each county office with borrower payment
status as of the preceding day's close of business. If
FmHA adopts the Bank Collection System, the contractors
would notify the county offices of the borrower's status.
Consequently, a major function of UMIS would no longer

be required. FmHA plans to pilot test the Bank Collection
System during the next 2 to 3 years and decide on extending
the application by 1983.

This uncertainty involving a major function of UMIS,
particularly the UMIS FFS version, requires a reassessment
of the approach to payment processing and delinquency
reporting. FmHA should not devote extensive resources to
a payment and delingquency system that may be unnecessary
when completed.

The Bank Collection System is one illustration of an
approach that could affect the UMIS design. Other possible
changes to the original UMIS requirements could result from
the Guaranteed Loan Program and the Home Owners Assistance
Program. FmHA recognizes that these programs may even-
tually affect UMIS but is not taking these programs into
account at this time. We believe, however, that these pro-
grams could affect the manner in which county offices con-
duct business and the way UMIS would support county and
other office levels in the agency. FmHA needs to study
the affect of these programs on UMIS's design and develop-
ment.

Potentially FmHA could obtain the services of the pri-
vate sector to meet its information needs. Programs such
as the Bank Collection System point up the possibilities of
such an alternative. None of FmHA's current pilot programs
would, if successful, eliminate all of the functions UMIS
was intended to satisfy. However, if the pilot projects
succeed, additional contracting in the private sector may
satisfy the additional functions UMIS was designed to
process.

ALTERNATIVE III--BASIC INITIAL OPERATING
CONCEPT (BIOC)

In June 1978, FmHA officials in St. Loulis believed that
the EXEC under development by the contractor, SDC, would not
be completed by April 1979 to conduct an operational test of
the two UMIS modes of operation-~-the Full Field Service
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concept and the National Operating Center concept. As a
stop-gap measure, FmHA developed computer programs to imple-
ment 15 of the more than 600 UMIS transactions in total.
FmHA refers to this group of transactions as part of the
BIOC. These programs are currently in use at the Illinois
State and county offices. Although these programs process
transactions identified as part of UMIS, they do not use
the EXEC software but use standard off-the-shelf software
available from Honeywell, Inc. Consequently, the BIOC
alternative represents no real progress toward implementing
UMIS as originally designed. It duplicates capabilities
which would be part of the UMIS EXEC.

Each BIOC transaction is a self-contained entity and
each computer program is independent of other programs.
Each program includes all display screen handling functions
for each computer terminal, data validation, data editing,
and subroutines that would be contained in the UMIS EXEC
subsystems. Although each program may be placed in opera-
tion as it becomes available, each BIOC computer program
contains processing routines that are repeated in other
BIOC programs. Developing UMIS using this approach would
result in considerable redundancy or duplication both in
the effort to complete the system and the finished product.

There are a few advantages to the BIOC alternative.
First, FmHA has successfully implemented a few types of
transactions using this approach. Second, the Illinois
county offices are using 15 transactions to conduct
business. This successful implementation of some BIOC
transactions is testimony to some measure of success with
a computer-based information system. Third, the BIOC
design permits transactions to be implemented as they become
available. BIOC does not require an overall system struc-
ture like the UMIS EXEC to process transactions.

However, many of the disadvantages of this BIOC alter-
native stem directly from the features that provide its ;
advantages. For example, the design approach which allows
rapid implementation of each transaction also results in
inflexibility. If a broad agency function, such as loan
application tracking, were modified, all computer programs
within that function would require modification (external
reprogramming) .

Redundancy is the price paid for independence among the
transactions and computer programs. Each separate transac-
tion repeats common routines or housekeeping steps performed
by other transactions. This duplication results in excessive
computer system overhead that increases computer storage and
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processing costs. The combined overhead and inflexibility
of the approach may severely hamper the system's viability.
The computer hardware and software maintenance reqguired to
support such a system may exceed its benefits in economic
terms.

Furthermore, considerably more resources may be
required to completely develop UMIS under the BIOC alter-
native than under the UMIS EXEC approach. Building each
transaction as a unigue, self-contained entity would re-
quire considerable duplication of effort. The UMIS EXEC
is designed to avoid such duplication and redundancy.

Finally, expanding BIOC to include the entire manage-
ment information system does not solve the problems inherent
in the UMIS EXEC alternative. Both alternatives would be
dependent on and developed from the same inadequate func-
tional requirements and would use a similar data base with
similar limitations. BIOC was developed as a pilot study to
evaluate operational concepts and principles incorporated
in the design for the UMIS EXEC. Consequently, BIOC would
be plagued with many of the shortcomings attributed to the
UMIS EXEC. USDA and FmHA officials told us they concur with
our position, and do not believe BIOC as designed is a
viable alternative to UMIS. However, the underlying prin-
ciples of BIOC may be a valid alternative.

ALTERNATIVE IV--REDESIGN THE MANAGEMENT
INFORMATION SYSTEM

This alternative suggests performing steps in the
system development process not adequately completed during
the initial and subsequent stages of the ADP project UMIS.
It also suggests discontinuing the development of UMIS as
presently designed. 1In this context we have identified two
possible entry points to restart the ADP project--the early
functional requirements phase or the later system design
phase.

A restart at the design phase would amount to discard-
ing the current design, including the UMIS EXEC and other
associated software. This appraoch assumes the requirements
study used in developing UMIS has value and essentially this
redsign would meet those requirements. The primary advantage
to this approach is that it would save the time needed to
prepare a requirements study and cost benefit analysis.

The major disadvantage to this alternative is that

the redesigned system would still be based on functional
requirements that were not adequately studied and may be
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inaccurate. Further, significant changes which have occurred
over the past 4 years, as evidenced by the 700 SystemlChange
Requests, have not been accounted for in the UMIS design.

Although the UMIS project has been very costly and time
consuming, by restarting at the functional requirements
stage FmHA would reduce the risk of losing additional money
and effort in a new design that may not be viable. A
decision concerning future development of a management
information system for FmHA should not be constrained by
expenditures to date for the UMIS project. Continuing
with the present UMIS design and requirements is not cost
effective.

Restarting at the functional requirements stage would
be the most effective approach since (1) user requirements
would be identified and brought up to date and (2) changes
to FmHA's manner of conducting business would be considered;
e.g., the Bank Collection System mentioned earlier. Further,
FmHA would have the opportunity to develop quantitative
information for designing the software, the data base, and
the information delivery system. A design based on this
information should enhance successful implemention of a
needed and effective system. It would alsoc assure an
extended useful life for the system. Quantified information
would also aid in testing the feasibility of various
approaches and in designing software tests during the
development phase.

Based on our review we believe that restarting at the
functional requirements stage is an acceptable approach for
acquiring a management information system. In our opinion,
restarting at the requirements stage would not appreciably
extend the completion date of a new system beyond the esti-
mated 3 to 5 years to complete UMIS using the EXEC's original
design. Since UMIS was initiated in 1975 extensive changes
have occurred in the ADP industry. Today Data Base Manage-
ment Systems are better understood and more extensively
researched than in 1975. FmHA, in redesigning a new system
would potentially be able to purchase already developed soft-
ware readily available through commercial sources. By using
this approach they would eliminate the need to develop much
of the system in-house. Additionally, using available soft-
ware may result in completing a new system faster and at
less cost than it would take to complete UMIS.

In addition, restarting at this point would also pro-

vide FmHA with the opportunity to implement the following
techniques and practices learned in developing UMIS.
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--A workable project management organization.

--The development and enforcement of standards and
procedures for project controls.

~--The development and maintainence of adequate docu-
mentation.

--The use of previously developed tools, techniques,
and software whenever feasible.

--The development and application of a phased imple-
mentation approach.

For years we have believed and reported that FmHA
should have objectively identified and evaluated all pos-
sible alternatives. The current condition of the UMIS
project supports our position and provides the agency with
an opportunity to correct the current deficiencies of the
project.

Restarting at the functional requirements stage sug-
gests FmHA reassess its development efforts and decide on
alternatives to the UMIS EXEC and BIOC alternatives. A
restart may also identify possible improvements to the
existing accounting system operated on Burroughs equipment.
This system must continue to function until its replacement
system is operational. Unfortunately, due to the 5 to 7
year delay in completing UMIS, the existing accounting and
information system is also experiencing problems. FmHA
contends that the Burroughs computer system operating the
existing accounting and information system will soon lack
the capacity and capability to process the agency's expand-
ing workload. FmHA is considering an interim upgrade of
the Burroughs computer which amounts to another costly
item resulting from the incompleted ADP project--UMIS.

CONCLUSIONS

Although UMIS is not an effective or viable approach
to meeting FmHA's needs, this has not removed the informa-
tion needs the system was intended to meet. UMIS was one
approach--an approach that did not succeed--now FmHA must
select another approach to meet its needs. A primary reason
for FmHA's problems with UMIS was the agency's lack of firm
information requirements. Any attempt to choose another
alternative without determining user needs will have a high
probability of experiencing the same problems as UMIS.
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FmHA has a number of alternatives available as
potential replacements for UMIS. However, the agency in
developing the system has not adequately studied its
information needs. Without detailed information require-
ments FmHA can not

~--identify all feasible alternatives to UMIS,

--determine whether each alternative can meet user
needs, '

--justify the cost of service needed by its users, or

-—-estimate the cost of each alternative or perform
a cost benefit study.

Until FmHA conducts a complete, detailed, and docu-
mented study of user requirements, management will lack the
information needed to decide on what alternative to UMIS
would be the best approach to meeting agency needs. Because
of the importance of this study we believe USDA needs to
provide continuous oversight of this activity and formally
review and approve each major step of the study's: (1)
methodology, (2) actual field work, (3) analysis, and (4)
conclusions and recommendations. See appendix III for
a more detailed discussion of requirements and recommenda-
tions for corrective action.

RECOMMENDATIONS

We recommend that the Secretary of Agriculture direct
Farmers Home Administration to:

-~Identify all alternatives to UMIS based on a complete
functional requirements study, and prepare a documented
analysis of alternatives and a cost benefit study,
and

--Develop the most cost effective alternative to meet-
ing FmHA's needs based on the above studies and the
technical Task Force report.

AGENCY COMMENTS AND QOUR EVALUATION

On February 14, 1980, USDA officials told us that the
Task Force was directed to, among other items (1) identify
all alternatives to UMIS, {(2) prepare a cost benefit analysis
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of each alternative, and (3) identify the most cost effective
system for meeting FmHA's needs. We note that this step is
consistent with our recommentations. For additional informa-
tion on the Task Force see appendix II.
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IN DEVELOPING AN ALTERNATIVE TO UMIS,

PROJECT MANAGEMENT NEEDS TO BE STRENGTHENED

To develop and implement a management information
system that is both cost effective and meets management
requirements, it is essential that FmHA assign a high
priority to improving its project management capabilites.
Although FmHA has attempted to improve its management and
strengthen controls over the UMIS project, these efforts
have not met their objectives. We found that most delays,
increased costs, and shortfalls in meeting objectives
resulted from FmHA's inability to (1) develop a workable
project organization, including the assignment of a full-
time project manager responsible for managing the con-
tractor's work and having full technical and administrative
authority for project completion, (2) effectively plan the
project's development, and (3) use standard ADP project
control measures, such as a cost budgeting system.

Contracting ADP software development has aggravated
FmHA's problems with UMIS development. FmHA did not imple-
ment effective quality control measures to insure that con-
tracted work was tested thoroughly and fully documented
prior to acceptance. Without such procedures, FmHA has
brought software in-house that does not function properly
and will require extracordinary efforts to correct because
documentation is lacking.

After terminating UMIS, preparing a requirements study
and selecting an alternative, FmHA must manage the new
development project if it is to succeed. 1In developing an
alternative to UMIS, FmHA will be faced with similar pro-
blems of managing, planning, and controlling a major software
development project. We believe the following management
related problems were major causes of UMIS delays and cost
overruns.

FmHA's PROJECT MANAGEMENT IS WEAK

Many UMIS problems have occurred because FmHA did not
establish an effective management organization for complet-
ing the project. Although the agency attempted to improve
its management of UMIS, its efforts were not effective.

For example:

--The project management organization dces not provide
a clear focal point for authority and responsibility
which resulted in extensive communication problems.
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~-A full-time UMIS project manager was not assigned
to the ADP project. Further, part-time project
managers were not vested with sufficient authority
to exercise effective management control over the
project.

--An effective ADP steering committee has not been
in operation to insure continuity of top management
involvement in the project.

Because the use of an outside contractor greatly
increases the difficulty of project management, these prob-
lems have contributed to an incomplete and costly system.
Traditionally, the development of original software which
meets user needs has inherent managerial and technical
difficulties even when the programmers, analysts, and
managers developing the software work for the same organi-
zation as its users. The task becomes more difficult when
the software is developed by an outside organization, as
is the case when Federal agencies contract for software
development.

The additional problems presented by using an outside
contractor placed even more importance on the need for
effective FmHA management. The traditional contractor prob-
lems of coordination and authority can be minimized by
effective communication through one source of authority and
responsibility. Without extensive coordination and one
individual clearly in charge, the various groups responsible
for the project, worked in a counter productive manner.

FmHA in developing UMIS did not establish an effective pro-
ject management organization capable of coordinating and
controlling the development of UMIS. Because of management
control problems, the contractor and in-house personnel
often worked at cross-purposes under unclear lines of
authority and responsibility.

Project organization: Decentralization
created serious authority and
communication problems

FmHA adopted a two-team approach in organizing its UMIS
staff with one team in Washington, D.C., and the other at
its Finance Office in St, Louis, Missouri. The Washington
team consisted of the UMIS project manager, FmHA steering
committee, and a Virginia contractor who was responsible
for developing the EXEC, a major portion of UMIS software.
Extensive coordination and communications problems resulted
among the participants in the project because authority
and responsibility for the project was not clearly assigned.
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The separation of the UMIS staff in Missouri and the
contractor in Virginia did not provide for effective
coordination and information updates on the project. For
example, the contractor was responsible for keeping the

St. Louls staff current on the development of the EXEC

by issuing System Development Memos. However, FmHA
officials said that memorandums prepared by the contractor
contained potential design options rather than methodologies
and procedures for development. This resulted in misunder-
standings and substantial delays in developing UMIS

because the 8t. Louis staff was required to research design
changes and reprogram work.

The major shortcoming of the two-team approach as
adopted by FmHA was its inability to provide a focal point
for decisionmaking. SDC officials told us that throughout
the project's development they had major problems with
identifying a single source within FmBA with authority to
make final decisions. 1In a recent GAO report issued in
1979 we reported on this problem to the Congress
(FGMSD-80-4). The report cited ineffective software project
management as a cause for system development failures.

We reported that a focal point for decision making was
needed to:

~-Shorten communication lines.

--Provide the contractor one source to obtain answers.

~-Reduce duplication of effort.

~--Provide one group within the agency an overview
of the entire development effort.

In developing UMIS the contractor often had to consult
with both the project manager in Washington and the St. Louis
team to obtain answers to technical questions and project
design decisions. Additional communication problems surfaced
because the St. Loulis team often received second-hand and
incomplete information on major design decisions made between
the contractor and the project manager in Washington.

FmHA's two-team approach also resulted in personnel man-
agement and administrative problems. In February 1978, FmHA
approved a reorganization plan which transferred project man-
agement administrative responsibility from Washington to the
St. Louis Finance Office. This reassignment of the 33 UMIS
staff stationed in St. Louis was made with the provision that
the project manager in Washington would remain responsible
for the technical direction of the project. FmHA officials
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indicated that this reorganization was necessary because of
(1) the lack of organizational security, (2) informal super-
visory channels, and (3) difficulties in rewarding and pro-
moting employees. However, we found that splitting control
over the UMIS development team between the Finance Office
and the project manager in Washington resulted in FmHA's
inability to control and manage the UMIS staff. 1In our
report, CED-78-68 dated February 27, 1978, we recommended
that FmHA conduct a formal, analytical study to evaluate
the impact of this and other proposed organizational
changes on the UMIS project. We note that FmHA did not
adequately evaluate the impact of these changes.

A full-time project
manager 1is needed

The UMIS project manager was responsible for overseeing
and coordinating the work of over 100 FmHA personnel and 35
contractor employees. Concurrently, the project manager con-
tinued performing his duties as the Director of FmHA's Man-
agement and Information Systems staff. Furthermore, FmHA
did not establish a special management staff located in the
same geographical location as the project manager.

In our discussions with the project manager, the con-
tractor, and FmHA's St. Louis staff, the absence of a full-
time project manager was the most frequently cited cause of
UMIS problems. In 1979 the OIG reported ineffective project
management as a problem. Also a recent Arthur Andersen
study cited this as a major cause of UMIS problems. We note
that on December 17, 1979, USDA directed FmHA to establish
a full-time project manager for UMIS.

Steering committee
needs to be strengthened

A more effective steering committee could have resolved
the many problems resulting from the UMIS organization and
could have served as a focal point for decisionmaking. The
committee should have made key decisions for UMIS and co-
ordinate the work of the various groups working on the
project. In our 1978 report (CED-78-68), we recommended
establishing this committee. FmHA established the commit-
tee in 1978--4 years after the start of the UMIS project.
Although the committee has met and taken some action on
UMIS problems, we believe the committee has been reacting
rather than leading the project's development.
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The committee's primary functions should be to
periodically review and evaluate the work of the various
FmHA offices having responsibility for carrying out the
management of computer resources. The committee should also
recommend to the Administrator of FmHA ways to improve the
efficient and effective use of computer resources. Specifi-
cally, the committee should (1) review and recommend policies
for the effective use of computer resources throughout the
agency, (2) establish measurable objectives so that progress
toward their achievement can be measured, and (3) regularly
monitor the development and implementation of UMIS.

RBecause of FmHA's dispersed organization and the length
of time required to develop a major software project such as
UMIS, the establishment of a steering committee is essential
to effectively involving top management in directing soft-
ware development projects. UMIS development has involved
every major organization in FmHA and the various management
levels within each organization. Since the program's incep-
tion, the FmHA has had two Administrators which has con-
tributed to the leadership problem.

We believe an approach which FmHA can use to involve
top management and provide direction to the many units
responsible for UMIS and maintain continuity of management
is through an effective steering committee. In our 1978
report and during our current review we noted that no single
office or person assumed full authority or responsibility
for UMIS. The decentralized management of the project has
led to a lack of accountability for UMIS.

FmHA HAS NOT ADEQUATELY
PLANNED FOR UMIS

FmHA has not effectively planned for the UMIS project.
Project managers, in our opinion, have relied on the con-
tractor not only for technical support but also for basic
management decisions and oversight of the project. Planning
was essential for the successful development of UMIS because
of its size, long development time, complexity, and heavy
reliance on an outside contractor. Contracting for software
development as noted earlier adds to the complex problem of
managing a development project.

Developing a sophisticated management information system
represents a considerable investment of resources--people,
money, and equipment. Therefore, a project control and cost
collection system to track and review each stage of the
project's development is a prerequisite to responsible pro-
ject management and planning both in terms of meeting
development milestones and controlling costs.
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Since 1977, FmHA has been aware of the need for a system
for monitoring the development and cost of UMIS. Neverthe-
less, an effective system has not been implemented. Because
FmHA has not provided adequate management control over the
UMIS project, the agency has not prevented or mitigated the
effects of project slippages, including controlling costs.
In addition, FmHA has not developed a system for (1) deter-
mining actual costs expended in developing UMIS, (2) estima-
ting costs for completing the project, or (3) projecting the
system's operational costs. Without adequate information,
FmHA cannot realistically plan for and manage UMIS.

FmHA needs to develop
long range plans and milestones

FmHA management did not use standard planning tech-
niques in developing UMIS and coordinating the work of the
different groups responsible for its component parts. -
Milestones and specific completion dates for major work
steps were not developed. A regular and controlled reporting
system to communicate information to all project personnel
was not put in place. Detailed development and implementa-
tion plans were not used throughout the project. The effect
of serious project slippages on overall project development
were not used in changing priorities to meet new problems
created by the delays.

Management did not plan for the logical sequence
of events in the execution of the project which led to the
system being developed and designed concurrently. This
created the necessity for extensive rework during the proj-
ect as system changes occurred. At the time of our review
there were some 710 System Change Requests. As the project
now stands, a major modification of the EXEC is very likely
and would require a major rewrite of most of the application
programs already written. This could have been avoided if
system development had been delayed until after SDC devel-
oped the EXEC and it was in place and working.

A lack of planning in the execution of the project
was evidenced by FmHA's decision to develop the NOC concept
of UMIS and the FFS concept simultanecusly. The O0IG, in
November 1977, recommended that FmHA concentrate on devel-
oping UMIS under the NOC concept because it could reduce the
time to complete the system and reduce cost overruns. FmHA
ignored this recommendation and went ahead with the develop-
ment of two concepts concurrently. Recently FmHA initiated
the development of another system, the Bank Collection Sys-
tem which has similar objectives as UMIS. We believe FmHA
has overextended its management and technical capability
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by working on two approaches at one time, resulting in a
diversion of resources away from UMIS,

FmHA needs a cost accounting
and budgeting system for UMIS

Costs throughout UMIS development should be collected,
reviewed, and updated to effectively help plan and control
the development and operation of UMIS. Consistent with
the Federal Information Processing Standards Publication
(FIPS Pub 38) the life cycle of an ADP software system is
subdivided into three major phases: initiation, development,
and operation. Over this life cycle, the agency should
assign responsibility and accountability for all costs,
both estimated and actual. The significant investment of
effort, time, and resources coupled with the complexity of
designing, developing, installing, and operating the UMIS
software warrant financial and management reviews at regular
intervals. At each check point, major phase, or task in the
process, management should review actual-versus-estimated
cost information to help decide on future plans for the
project.

Prior to initiating UMIS development, FmHA did not
prepare cost estimates to develop and operate UMIS. FmHA
has still not developed a budget for costs to complete
UMIS development, costs of design alternatives to UMIS,
or an estimate of the operational cost of the system.

We recommended in 1978 that FmHA:

-~Intensify its effort to install PAC II--a
computerized project control mechanism. This
is necessary to monitor progress of the develop-
ment project, identify and analyze schedule and
cost variances, and to better plan the use of
FmHA's resources.

--As part of a project planning and control
mechanism, install a cost accounting system
to account for all costs incurred during the
system design, development, and operational
life.

In 1977 FmHA acquired the use of a software project control
package called PAC II for use in monitoring and controlling
UMIS. The acquisition was made in response to OIG concerns
over FmHA's inability to provide actual and budgeted costs
for UMIS. We found in our 1978 review that PAC-II had not
been fully implemented. Today, 2 years later PAC-IY is
still not useful or fully operational.
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Because PAC-II has not been adequately implemented,
FmHA cannot accurately provide information on:

~—Actual costs for developing UMIS.
~-Estimated costs to complete the development effort.
--Estimated costs to operate cor maintain UMIS.

In managing UMIS, FmHA has not effectively held managers
accountable for budgeting and estimating the effect of pro-
ject slippages on development or operating costs. We
believe this lack of adequate cost information has seri-
ously reduced the ability of UMIS managers to plan and
control the system. For example, the OIG reported in 1979
that FmHA officials relied solely on SDC figures for pay-
ment to the contractor. We believe FmHA's reliance on SDC
figures was due to PAC-II not being fully implemented.
Because of its lack of an effective cost collection system,
FmHA could only rely on SDC's cost data.

INADEQUATE PROJECT CONTROL

Effective project control measures are a prerequisite
for quality software development, especially for a project
of UMIS' size and complexity. In managing UMIS, FmHA did
not fully use accepted project management techniques. FmHA
did not follow Federal guidance in managing the contractor
responsible for a major part of the systems software.
Specifically, FmHA in managing its contractor did not

~-require monthly cost performance reports,
~-establish a work management system,
~~require system documentation reviews,

--establish test procedures for software delivered
by the contractor, or

--test completed software delivered by the contractor.

Additionally, FmHA did not adequately use project
control techniques, such as feasibility studies and economic
dnalysis tools. We also found that FmHA did not take
appropriate actions on recommendations made by USDA's Inspec-
tor General on controlling UMIS and responding to problems,
as they occurred. Further, FmHA's budget procedures do not
adequately provide congressional committees with sufficient
information to discharge their responsibilities.

46



APPENDIX V APPENDIX V

Contractor monitoring was weak

FmHA has not effectively monitored the progress of
the contractor. Commonly accepted management practices and
procedures, such as PERT, Program Evaluation and Review
Techniques, or CPM, Critical Path Method techniques, were
not used to track the contractor's efforts. Requirements
for monthly quantitative cost performance reports were
not established for the contractor. A work measurement
system was not implemented to link the efforts of specific
individuals to project activities. Furthermore, system
documentation reviews on the products delivered by the con-
tractor were not held, even on the limited documentation
required by the informal agreement between FmHA and the
contractor.

FmHA did not establish testing reguirements to ensure
that contractor-delivered software would work as designed

Project planners did not develop firm milestones for
software delivery by the contractor. As a result, problems
were not surfaced until a product was due and the contractor
failed to deliver as scheduled. As time passed, the con-
tractor continued to miss target delivery dates with result-
ing slippages to UMIS overall completion. As delivery dates
were missed, new estimates for project completion were often
not established. Further, FmHA was unable to reschedule

new priorities for work which depended on the availability
of the delayed software.

FmHA and the contractor adopted the approach of a joint
and shared effort in developing UMIS. This resulted in a
contract that lacked specific assignment of responsibility
to each party. Any attempt to evaluate the contractor's
performance was handicapped by a lack of clearly defined
specifications and responsibilities for project deliverables.

USDA's Office of Data Services, in an August 4, 1979,
report, stated that such a contract arrangement does not
benefit the Government in any way but that it has the
potential of the Government paying for problems that are
beyond the Government's control.

FmHA should act on the Office of the
Inspector General's reports. in controlling UMIS

The OIG has provided indepth reviews of the entire UMIS
effort from its inception in 1975. From May 1976 to June
1978 the OIG issued 24 System Development Advisory
Memorandums intended as informal reports on UMIS problems
for FmHA management action.
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As we reported to the Congress (FGSMD-77-82, Sept. 28,
1977), a frequent problem with Federal software projects
has been inadequate involvement by internal audit or involve-
ment only after the project completion. Early and continued
review of UMIS by USDA's OIG has been an exception to
internal audits traditionally limited involvement with ADP
software projects.

We note that FmHA's response to the OIG's concerns
and recommendations have not been adequate. FmHA did not
respond or has not satisfactorily implemented about 25
percent of the recommendations. The OIG's reports have
noted deficiencies in project mangement, software security,
inadequate justification for development, and underutili-
zation of standard economic analysis tools. Had FmHA
responded more effectively to the OIG's concerns many
of UMIS problems could have been mitigated and the project's
internal controls improved.

FmHA budget practices do not
provide sufficient information

FmHA does not budget or request funds for all phases
of UMIS as a separate line item in FmHA's budget justifica-
tion. As noted in the table below, budget requests pri-
marily relate to costs associated with the contractor and
exclude the higher personnel costs of the FmHA staff.

UMIS Budget for Development Contractor

Fiscal year Requested Approved

1977 $2.3 $2.3
1978 3.2 2.7
1979 4.2 4.0
19840 4.1 4.1
1981 -0- -0-

Total $13.8 $13.1

|
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do not include the cost of FmHA employees
UMis development t 1, supplies, travel,

For example, FmHA appropriations for UMIS
Ioyear 1979 were $9,0 million, but costs
incurred were approximately $17 million for the same period.
The esti : development costs (including initiation
phase co sgsuning a completion date of June 198%5) may
approximate million.

el 'mHs should establish a budget for the
entire UMIS project and the alternatives it develops to
replace UMIS., Incurred costs should be measured against
this baseline on a regular basis., In addition, with know-
ledge of total development costs, an adequate cost benefit
analysis can be performed and FnHA decisionmakers would

be better informed in determining future courses of action.

An additional problem with FmbHA's budget approach is
the inadequate information provided to congressional over-
sight committees. For example, since the remainder of UMIS
development is to be completed in-house, the UMIS project
will not appear in FmHA's budget from 1981 forward. We
believe that in light of the additional estimated costs
UMIS ($25 million) FmHA should report all UMIS
costs as a separate line item.

CONCLUBTONE

fmHA in its development of UMIS did not properly manage
and control the project, The project was leaderless in that
FmHEA did not assign a full-time project manager and did not
establish a steering committee to insure top management
involvement until 1978. Further, the committee has not been
as effective as it should have been in the area of directing
the project.

FmHA did not effectively use standard control techniques
such as (1) establishing milestones, (2) holding documenta-
tion reviews, {(3) controlling system change requests (4)
establishing test requirements, or (5) testing completed
software as delivered. FmHA did not effectively manage the
contractor responsible for much of the UMIS software
development . The contractor was not given documentation
standards or test requirements and FmHA did not monitor
the contractor's progress or revise completion dates when
product delivery deadlines were missed.

Pl hasg not established a cost accounting, budgeting,
or planning stem for UMIS. Because of the lack of an
adeguate control system, FnHA cannot (1) accurately determine
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operational costs or (2) adequately evaluate the effect of
project slippages on completion dates. FmHA needs to estab-
lish a budget for UMIS or its alternative system to cover
the developement and operational phases, and note UMIS as a
separate line item in FmHA's budget justification. Because
UMIS is not a separate line item, it will not be shown in
the budget starting with 1981 even though estimated costs

to completion could amount to an additional $25 million.

RECOMMENDATIONS

Consistent with accepted project management practices,
the following recommendations apply to any alternative FmHA
selects to replace UMIS. (See appendix IV for our recommen-
dation on discontinuing UMIS.) We recommend that the Secre-
tary of Agriculture direct Farmers Home Administration to:

~-Intensify its effort in installing PAC II--a
computer ized project control mechanism. This
is necessary to monitor progress of the develop-
ment project, identify and analyze schedule and
cost variances, and to better plan the use of its
resources.

~--Establish a budget for UMIS or an alternative system
to cover the development and operational phases and
note the project as a separate line item in FmHA's
budget justification.

--As part of a project control mechanism, install
a cost accounting system to account for all
costs incurred during the system design, develop-
ment, and operational life cycle. Total life
cycle cost estimates should be updated on a regular
basis.

~-Assign a full-time project manager to the project
development team.

--Strengthen its ADP steering committee and use
the committee to insure top management involve-
ment and management continuity.

~--Develop and implement standard control techniques.
For example, FmHA should establish documentation
standards, hold documentation reviews, establish
firm software test procedures, and improve its
System Change Request controls.
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Agency comments and our evaluation

USDA and FmHA officials agreed with our statement of
the UMIS problems identified in this appendix except for
our statement that FmHA's ADP steering committee needs
to be strengthened. We believe the steering committee has
recently initiated some actions to correct certain pro-
blems. However, it would have been more responsive and
effective i1f it provided stronger direction and guidance
in anticipation of the many management and technical
problems which occurred.

During the final phase of our review, FmHA and USDA

officials said the USDA Task Force and FmHA plan to
initiate actions consistent with our recommendations.
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