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) NATIONAL,BUREAU OF STANDARDS

The National Bureau of Standards" was established by an act of Congress on March-3, 1901.
The Bureau's overall goal is to §lrcné&hen and advance thé Nation's science and technology
and facilitate their effective application for public benefit. Ta this end, the Bureau conducts
research and provides: (1)-a basis for the Nation’s physical measurement system, (2) scientific
and technological sérvices for industry and government, (3) a technical basis tor equity in
trade, and (4) technical services to promote public safety. The Bureau's technical work is per-
formed by the National Measurement Laboratory, the National Engineering Laboratory, and

the Institute for Coniputer Sciences and Technology.
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THE NATIONAL MEASUREMENT LABORATORY provides the national” system .ol
physical and chertiical and materials measurement; coordinates the system with measurement
systems of other nations and furnishes essential services leading to accurate and unitorm
physical and chemical measurement throughout the Nation’s scientitic community, industry,
and commerce; conducts materials research leading to improved methods ot measurement,
standards, and data on the properties of materials needed by industry, commerce, educational
institutions, and Government; provides advisory and research services to other Government
agencies; develops, produces, and distributes Standard Reference Materials; and provides
calibration services. The Laboratory consists of the following centers:

Absolute Physical Quantities> — Radiation Research — Chemital Physics —
Analytical Chemistry — Materials Science -

THE NATIONAL ENGINEERING LABORATORY provides lechnqdlogy and technical ser-
vices to the public and private sectors to address national needs and to solve natiohal
problems; conducts research in enginecring and applied science in support of these etforts;
builds and maintains competence in the necessary disciplines required to carry out this
research and technigal servige; develops engineefing data and measurement capabilities;
provides engineering measurement traceability services; develops test methods and proposes
engineering standards and code changes; develops and proposes new engineering practices;
and develops and improves mechanisms to transfer results ot its research to the ultimate user.
The Laboratory consists of the following cenfers: :

_Applied Mathematics — Electronics and Electrical Engineering? — Manufacturing

Engineering — Buijlding Technology — Fire Research — Chemical Engineering? *
. £ E g

THE INSTITUTE FOR COMPUTER SCIENCES AND TECHNOLOGY conducts

research and provides scientific and technical services to 4id Federal agencies in'the selection, ,
_acquisition, application, and use of computer technology to improve ettectivéness and

economy in Government operations in accordance with Public Law 89-306 (40 U.S.C. 759).
relevant Executive Orders, and other directives; carries out this mission by managing the
Federal Information Processing Standards Program, developing Federal ADP standards
guidelines, and managing Federal participation in ADP voluntary standardizatign activities;
provides scientific and technological advisory services and assistance to Federal agencies; and
provides the technical foundation for computer-refated policies of the Federal Government.
The Institute consists of the following centers:

Programming Science and Technology — Computer Systems Engineering. -
'Headquarters and Laboratorics-at Gaithersburg, MD, unless otherwise noted;
mailing address Washington, DC 20234

1Some divisions within the center are located at Boulder, CQ 80303.
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' GUIDE TO
.  SOFTWARE CONVERSION MANAGEMENT

John J. Mayers' _ '
Neil Katz ..
-~ Larry Hoover

ABSTRACT

This guide was developed to help Federal ADP managers
understand the entire process of software conversion and manage that
process more effectively. Software conversions have life cycles witl
distinct phases. A better understanding of the conyersion process and i
" associated costs, should help managers to plan\ and execute more
software conversions more efficiently, effectively~and with minimum
operations disruptiori to Federal agencies. Although extensive references
were consulted in preparing this guide, %‘:e‘most important sources were

interviews conducted at fourteen Federal agencies that had completed or
were involved in software conversion projects. _ .

Keywords: Conversion costs; conversion planning; project management;
conversion requirements; conversion preparation; conversion execution;
documentation. : :
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o , SECTION 1 *
INTRODUCTION

1.1 " QVERVIEW

Previous studies of - Federal conversions conducted by the
General Accounting Office and the National Bureau of Standards revealed
that there were management-related problems in the planning and
execution of software conversion (23, 42, 43). In preparing for this guide
interviews were conducted at fourteen federal agencies. Managers were
‘consulted who were involved in planning, preparing for, executing, or
assisting in software conversions. These interviews revealed that the
management problems addressed by GAO and NBS persist, because:

o The total software conversion process is not well

§ understood,

o This lack of understanding leads to inadequate planning,
preparation and a failure to apply practical management
procedures at the right time to control the conversion
process, :

o] Software conversion costs and resources are not totally
understood, considered or applied.

. The goal of this guide i8 to provide information which can be
used by Federal ADP system manggers to resolve management problems
and to accomplish all aspects a software conversion in a more
expeditious and cost-effective manner. Specifically, this guide is to
‘provide assistance in the following areas: :

: ]
Understanding software conversion,

o

o Planning,

o Project control, :
o Scheduling, -

o Staffing,

o

Application of resources.

There are many references which apply - to software
conversion. However, no reference treats the entire software conversion
process from start to finish. In this regard, this guide is unique. It
provides managers-a perspective and description of software conversion,
from project initiation through post conversion. It facilitates better
understanding of the conversion process and thus, better management. It
is not intended for this guide, however, to replace



Y
&

other obligatory or useful directives and references. This guide serves as
a supplement to other references and facilitates thelr appllcati(m to
specific agency conversions. '

Software conversions in the Federal government range from
very large projects taking upwards of fiye years to complete to very small
projects lasting a matter of months. The conversions, which involve
both code compatible machines and non-code compatible machines,
vary in complexity.  Further, Federal agencies differ considerably
in size; organization and function arid in their use of ADP. It is not
feasible to develop a guide which covers every software conversion
possibility. Consequently, this gulde does not dictate a single method for
accomplishing software conversion; rather it describes a broad range of
procedures, techniques, considerations and activntles, which if selectively
implemented, will assist managers in mmlmlzmg the negative aspects of
software conversion upon an agency's ADP organization, information
systems and system users. It should provide manggers the insight

necessary to tailor conversion planning and execution to actual agency

needs.

Additionally, the guide stresses many of the problems common
to conversion efforts. These include not only short term problems
specific to a conversion- such as inadequacies in project management, but
also longer term problems which have an impact on conversion and other
software management considerations as well. An exanliple of the latter is
failure to use standardized languages. Use of non-standard languages, not
only increases difficulty in conversion but also limits the ability to
transport that software to another agency which might desire its use.

12 GUIDE QUALIFICATIONS
1.2.1 SOFTWARE CONVERSION-HARDWARE REPLA CEMENT

Most software conversions result from the need to replace
hardware systems because of processing saturation or equipment
obsolescence. While there are other reasons for software conversion (e.g.,
transfer of a mission from one agency to another with a concomitant
transfer of information systems), this guide is oriented towards conversion
stemming from hardware replacement. Further, this guide assumes a
non-code compatible conversion since this conversion condition produces
the most problems and thus the most management lessons.

‘Users of this guide are cautioned that hardware replacement
has only been addressed to support discussion of software conversion.
From a total agency ADP standpoint there are many more hardware issues
of interest to management. While this guide provides a limited discussion
of some hardware replacement problems, a manager who is interested in
both software conversion and hardware conversion must consider sources
of information other than this guide.

16



1.2.2 SOFTWARE CONVERSION LEVEL OF EFFORT

This guide is oriented towards a medium- to large- scale effor}
converting non-data base management systems (DBMS), business
applications. Since Federal system conversions range from very small to
very large and include other types of software such as DBMS, scientific,
modeling, and operatmg systems, managers may need to modlfy thlS guide
to apply to speclflc agency réquirements.

1.2.3 '~ LEVELS OF MANAGEMENT

- There are essentially. four levels of management involved or

mterested in software conversion. e ,

o External Management' - This management is at the

appropriations or approval level, e.g., Office of
Management and Budget. '

0. Top Management - Internal management at the
department level exercising broad approval and policy,
< . and program roles.

o Technical - Middle management involved with
overall data processing, planning, and operations, e.g.,
manager of a data processing activity or ADP manager.

o Technical _Supervision/Staff - .That management
responsible for specific gita processing operations, e.g.,

. the supervisor of systems\analysts ard programmers.

This guide focuses on management activities at the technical
management and technical supervision/staff levels. These are the leyels
where exceptlonal management skills must be applled to achteve
successful conversions.

1.2.4 AGENCY STRU'CTURE

This guide assumes a hypothetical agency structure (see
Figure 1-1). . J
: i

L

o Top managers are those whose day-to-day interests
concern overall agency functions and who exercise broad
approval and policy: and program roles. Nevertheless
their support and understanding of software conversion
issues are important to the success of any conversion
(18).

o Functional users are the users of agency information
system (e.g., personnel, finance). They assist in software
conversion, particularly in parallel testing.

17
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o The ADP maggger' is the manager of all agency data .

. processing activities - both hardware and, software.

7
o The hardware gnd operatipns managen is responsible for
. - day-to-day machine and communications operations:
b o ' The software manager is responsible for day-to-day

applications, programs development and maintenance as
. well as systems programming. ° During software

conversion this manager has &n added, paramount :

interest in conversion activities. In the post-conversion
phase this manager also ensures that post conversion
plans and activities are accomplished. Thus, this
manager has a strong coordination function with the
‘conversion project manager.

o « The ¢ rsion profect m r is assigned full-time

during the software conversion process. After

conversion is completed the project manager returns to

normal  duties  associated with day-to-day

responsibilities. On a large conversion project there may
! be a full-time project management team.

Many conversion problems result because of lack of
understanding of conversion ménsgement issues on the
“part of upper level mahagement. It is to a software
conversion manager's advantage to.achieve as much
software conversion project visibility as possible in order
to effectively compete for management attention and
resources. In this regard the software conversion project
manager has been placed directly under the. ADP
Nanager in order to illustrate thie need for high level
visibility. 4 N

. -4
Software conversion is generally viewed in the Federal ADP
community as a traumatic ‘and disruptive experience, to be avoided as
long as possible, endured when necessary, and forgotten as quickly as
possible. However, software conversions are common in the Federal
government. Hardware systems are replaced on an average of every
seven to eight years (23). The information systems.processed on this
hardware system commonly have a much longer life span, particularly
major applications supporting such functions as finance and accounting,
personnel, and payroll. This means that conversion is a historical step

13  HISTORY OF SOFTWARE CONVERSION ;

rather than an aberration in an information system's life eycle. If it is

viewed as a recurring, historical event, management practices can be
applied to improve conversion as they are applied to improve other
software processes in the life cyecle.
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14 SOFTWARE CONVERSION IN THE INFORMATION SYSTEM
' LIFECYCLE . . .

The traditional and well understood model of an information
system's life cycle is depicted in- FIPS PUB 38, Guidelines™ for
Documentation of Computer Programs and Automated. Data Systems and
FIPS PUB 64, Guidelines for ‘Documentation of Computer P\fograms and
.Automated Data Systems for the Initiation Phase (22, 25) (see 1gure 1-2).
If conversion is acknowledged as part of the 1nformat10n system's life
cycle, it cc)>u1d be placed in the software life cycle's ggeratlons phase (see
Flgure 1-3 )

. [4 s
Examination of the activities or processes which constitute
software conversion reveals that there is a conversion life cycle imbedded
in the overall information system's life ecyecle. This software conversion
life eycle, itself, has distinct phases (?e Figure 1-4).

< o Project In1t1atlon - The phase in whlch management
" acknowledges software conversion is a distinct poss1b11ty
in the near term. Managers determine if conversion
- must be accomplished or if feasible alternatives exist
(e.g., improving the existing hardware system capacity,”
- shifting workload to anothe‘lxcomputer, or improving the
efficiency of existing software).

o Conversion Requirements - The phase in which, after

" determining that conversion must be accomplished,

studies and analyses are conducted to identify all agency
conversion requirements and cost estimates in detaiL

o} Conversion Planmng - The phase in which conversion
details are translated into detailed conversion plans.

o Con"vefsion Preparation = During this phase all
preparation activities leading to actual software
conversion, itself, are conducted.

o  ‘Conversion Process - The phase during which software is
' actually converted.

(o} Post Conversion - During this phase the conversion
[‘ project, per se, ends. Long-range planning is conducted
for the next- conversion. Management also has the
opportunity to improve the next conversion by
implementing practices and measures which are
-conducive to efficient conversion.  The later stages of
the post conversion phase eventually lead to ®he next

project initiation phase.

F
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The: phased approach of viewing software conversion provides
'the structure for this guide. However, in an actual conversion many of
the activities associated with each phase proceed . in parallel (see
Figure 1-5). For example, this gulde treats planning s a- phase’ although
planning is a continuous process. Likewise, while conversion requirements
are being developed, preparatlon activities can be ongomg Similarly,
some software conversion may commence before ‘preparations are
finished. The reader or user of this document is asked to keep in mind
that the sequential, or phased approach to this guide presentation must be
tempered with the understanding that different activities also proceed in

" parallel.

1.5 - PROJECT lNl'l‘lATlON PHASE

This is the _phase in which management détermlnes that
software conversion.is a distinct possibility in the near term. A
conversion project manager is appointed and a small project team is
assembled. A feasibility study is accomplished to determine if
alternatives to conversion exist. If the most .feasible alternative' is

- procurement of new hardware, preliminary- planning commences. In

addition to the feasnbllity study other studies may be performed (e.g., to
satisfy the requirements‘'of Office of Management and Budget (OMB)
Circular A76, Policies for Acquiring Commercial or Industrial Products

and Services for Government Use and OMB Circular A*109 Major
Systems A cquisition).

- There are two management pitfalls to avoid in this phase-
fallure to appoint a full §ime project manager with the ‘authority ‘and
responsibility to complete the initial planning and manage the conversion
effort from start to finish, and failure to start studies and planning early.
Many conversion projects are delayed while madequate plans are
strengthened or experience sllppages later in conversion due to planning

overqghts.

. Key toé management decisions are appointment of a project
manager, approval of feasibility and other studies as required (e.‘g.,

OMB Circulars A-76 and Aj). 7
. ] . .
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1.6 CONVERSION REQUIREMENTS PHASE . - ' °

[ 8
>

After approval of the feasibility study, the project manager

. and project team develop the details necessary to completely plan the

conversion. Alternatives to many conversion activities (e.g., choosing
specific automated tonversion tools) (ire.decided on a cost-effective
basis. - . .

The project manager also develops a software conversion study
in this phase which is used to support an agency pgocuvement request
(APR) submitted to the General Services Adminlstration (GSA) fcr
hardware procurement. This study must be well constructed and carefully
costed. 1t is particularly important to axamine software conversion costs
from a standpoint of converting to code compatible versus non-code
compatible hardware.- (Jenerally, cost avoidances can be high in a
code-compatible conversion, but this approach must be fully justif'ed and
supported.

In addition to the software conversion study, other studies
initiated 'in accordance with OMB Circulars A-76 and A-109 may be
ongomg and requnre input.

! It is important to-address security and privacy requnrements in’
this phase. These tend to be overlooked from a systems standpoint but
are extremely important. Incorporating security and privacy features into
software during conversion is relatively straightforward if considered and.
planned well in advance. .

The major management issue in this phase is maintaining
continuity of .the project manager and project team to allow them to
develop the software conversion study and.the details necessary for
thorough planmng

. The key management decision is approval of the software
conversion study . . X

1.7 ‘ CONVBRSION PLANNING PHASE

As .the detailed requirements ane developed they are
converted into conversion plans to support staf(ing, acquiring conversion
contractor support, locating the conversion project team, acquiring
necessary conversion facilities such as terminals, training, and
accomplishing the actual conversion. Tracking mechanisms are also

" developed to keep management apprised of conversion progress. If a fully

competitive hardware selection is in progress, planning must remain
flexible until the target hardware is known. The conversion project
manager maintains close coordination with agency personnel involved ih
hardware acquisition_in order to gain early insight of planning impacts

_ stemming from acquisition decisions. 7

The key management decision in the conversion planning phase' N
is approval of all conversion plans necessary to complete the convergjon. '

I S+ 11 25 .
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. 1.8 CONVERSION PREPARATION PHASE 4

: After conversion plans .are developed, preparations are made -
_~~ for concentrated conversion of software. Preparations should be
complete prior to conversion to preclude interruptions and wasted effort.,
‘Major preparation activities include  assembling and ,training the
conversion team, .developing or obtaining conversion ‘tools, installing
equipment, obtaining conversion, facilities, developing test data and -
< contracting for conversion support. Tracking of conversion preparation
plans ensures that schedules are met. =~ = .

N\ A'major management concern in the convérsion preparation

phase is dealing with unforeseen problems’such as unanticipated personnel o2 8 o

losses and outside impacts such as budget cuts. Plans must. remain

flexible to accommodate these problems. - '
v - The key managément decision “in this phase is approval to
proceed with the conversion. o ' '

4

1.9 CONVERSION PHASE _
_ | During this phése software is converted. “Unit, s/éiém-and.
parallel testing is conducted and operational systems are accepted by the
information system users. - L _

1 The critical management issues are dealing with unforeseen
problems to keep the conversion on track, monitoring contractor
performance for compliance with Statements of Work and ensuring that
established agency software standards' are met and documentation is
produced. ' :

The conversion phase ends when the last converted system is
accepted by the functional user.. A key management decision in this phase
deals with accepting software which may not have completed parallel
testing (e.g., it may not be practical to parallel test year-end reporting).
Considerable risk is removed if the agency has developed and maintained -
good test data, and unit and systems tests have been successful.

1.10 POST CONVERSION PHASE -

: The first activities of the post-conversion phase involve
disbanding the conversion project team and reorganizing the agency
software operations into a normal, day-to-day environment. The project -
manager should conduct a post-conversion study and assess and record the
entire conversion experience. Completion of activities to settle the staff
in a normal. software environment and the post-conversion analysis and
assessment complete the conversion project. This post-conversion -
analysis and assessment has much utility in that it’provides a historical
reference of lessons learned, that may be applied in future conversions. - It
‘also facilitates planning for the next conversion. This planning should -
begin immediately and should continue until the next conversion. '




¢

3.

In addltlon to planmng, agency software standards should be
enforced during the ‘post conversion phase. Use of these standards- will
make the next conversion. easier. Software security and privacy

--requnrements, applled in a routine systematlc fashion, will reduce the "

chance for oversnght in.a crisis conversion envnronment.

o The crltical management issues | in- post converslon are
completing the post. conversion analysis and assessment, developmg and

maintaining conversion planning, and ensuring that software is developed

and 'maintained to hlgh technical standards.

The key management decision in the post conversion phase is

appr vmg the - post-conversnon plan. This termmates the conversion

proj t. e _ .

SRURII APPENDICES

. " Theremainder : of - this guide follows~ the phases of the -

conversion life cycle presented above. Appendlces to the guide lnclude. ‘

-,
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?

Appendlx A is the blbllography which was used ln developlng

o thlsgulde. Lo

..&

CONVERSION DIREC’I‘IVES STANDARDS AND REF}:.RENCES

Appendlx B contains a list of dlrectlves and. references that

" are applicable to’software conversmn., They are recommended to be part
of any software converslon managers llbrary. S

SOFT WARE CONVERSION C(BTING

i Appendlx C contains a costlng methodology that managers can
use to develop software-conversion cost estimates. It can be used in the
feaslblmy Study durmg the project initiation .. phase, - the- software

.~ conversion’ study to support the, agenoy procurement request, agency. -
- budgets, and t6 support any other cost requlrements, L S

CASE STUDIES Ty

Appendix D contanns software case studies that were

developed from actual agency experlences. They provide addltlonalwa

mslght mto software conversnon ] management 1ssues.

GLObSARY

N : ‘?,Appehdix E contains a glossary of terms used in this guide.
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SECTION 2
PROJECT INITIATION PHASE

, ‘A point is reached in every information system's life cycle
where conversion is considered in detail. The causes of conversion vary
but are usually related to a real or perceived need to replace hardware.

Eventually managers realize that software conversion-is no longer an
event to be faced at some undetermined time in the dz?a\nl\tlture, but a

condition that is likely to occur and that requires initial byt definitive

. consideration and planning.

v

Prior to any extensive commitment of resources to support a

" full scale software conversion, a feasibility study is required by General

Services Administration 41 CFR Part 1-4 , to firmly establish the need for
a conversion effort. There may be viable alternatives to a conversion,

such as keeping the present computer-system running for longer periods of -

time (e.g., 3rd shift, weekends), reducing the workload by identifying and

cutting nonessential processing, or distributing some of the workload to -

other computers. y

In addition to providing decisive information on whether or not
a conversion is necessary, preliminary planning provides management
early insight on the magnitude, direction, resource requirements, and cost
of the software conversion project.

The time associated = with projeci: [initiation activities,

especially the plarining, the estimating and statistical development, and
conduct of the feasibility study should not be underestimated. Two to
three person years of effort over six months could be required for a
medium to large scale conversion.

A positive attitude toward conversion should be developed in
the software staff. Rather than viewing conversion as a disruptive
process, conversion can be approached as professionally challenging, an
opportunity to broaden professional skills, and to exercise initiative in a

- dynamic environment. Conversion. also offers an opportunity to upgrade

the status of agency software to high technical standards. For example,
old inefficient programs can be rewritten in standard languages using

modern software engineering techniques. Documentation can be updated

and made current. Unnecessary or outdated code can be eliminated.

2.1 REASONS FOR CONVERSION

There are many reasons for software conversion. Each reason
has different effegts on agency software conversion processes ahd
management involvement. G :

5
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Hardware Processing Limitst Computer systems'

saturation is the normal cause of software conversion.
Hardware systems ‘are commonly installed and
continually upgraded to accommodate agency
information systems as they are designed, implemented
and enhanced. Eventually the point is reached where the
hardware capacity for expansion no longer exists,
information systems no longer are respansive to
functional user needs, and little or no hardware
resources are available for new application program
development. In unusual cases, primari}y due to poor
planning, hardware systems upon installation, are
expanded to capacity in a matter of months. Commonly,
however, hardware systems last approximately eight
years before capacity limitations cduse replacement. In
the normal case, software managers should be able to

- . anticipate conversion well in advance through analysis of

trends and have ample time to take all actions necessary
to initiate conversion in an orderly fashion.

Change in Missions and Functions: Federal agencies

operate in a dynamic environment.  Missions and
functions can change as a result of new Federal laws and
programs, and 3s a result of agency consolidations and
reorganizations. As established agencies gain additional
missions and' functions, their information requirements
increase. These increased information requirements
result in new demands for information systems which
ultimately lead to hardware saturation. However, in the
caxe of hardware saturation caused by mission &nd
function changes, conversion can be precipitated in a
much more dramatic and shorter time frame than as a
result of saturation due to normal systems growth. Thus,
when mission and functions change, software managers
usually have less time to initiate software conversiorr
projects. ’

Operational Requirements: Retaining-  existing
application system software may no longer be
- operationally viable. For example, vendor software may
no longer be supported by the vendor. The existing
software, without vendor maintenance support, may not
be useful for new systems development and existing
system enhancements. Rather than retain obsolete,
. .unsupported software for some systems and introduce .
new " software for new systems, with attendent
requirements for increased and different training -and
documentation, agencies may convert all software; to a
viable la e. Another example of conversion causéd’
by operational requirements has to do with old software
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running in an emulation mode. Long-term emulation
processing is generally inefficient for software that is
frequently used. Managers mdy decide from a cost
effective, as well as operational standpoint, to convert
software running in an emulation mode. -

o Techpology: Some Federal computer systems do not

» become saturated -and are useful for many years.
Eventually, hewever, their age or lack of technological
sophistication dictate their replacement. Vendors or
manufacturers, eventually discontinue maintenance and
other support to old hardware. In other cases, even
though support is still available, operating costs
associated with operations' staff, power, and air
conditioning may be unacceptable. Modern hardware and
software may support. the same functional applications

_ ™ at considerably reduced operational cost.’

2.2 PROJECT mrrlA'rloN OBJECTIVE

, The objective of the project initiation phase is to conduect the
preliminary planning and studies to determine whether a conversion should
be,__undertaken. -

’ <
2.3 PROJECT INITIATION ACTIVITIES

‘The following activities occur duriné the project initiation
phase (see Figure 2-1): » . -

o Project ménager appointment - and project team
establishment,

/ o Information System user and top management interface,
o  Project reporting and control, _ R
~ o Preliminary planning and estimating,
o Accomplishing a feasability study and cost analysis,
o Management decisions.
2.4 , PROJECT MANAGEMENT APPOINTMENT AND PROJECT
' ' TEAM ESTABLISHMENT -
Of prime importance to a successful conversion is the
' appointment of a project manager with the requisite technical/managerial
background and the tenure and authority to manage the conversion
project. Concurrently, a project team should be formed with the skills

and experience necessary to accomplish the studies and analyses
associated with the project initiation phase.” '

30
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The establishment of the project manager and project team -
should include provisions for adequate logistical and administrative
support and a sufficient operational budget. ' >

To be effective, there should be a separation between previous
responsibilities_and the conversion effort. The project team, as a unit,
should work in a separate physical location. This location will serve as
the focal point for the conversion. Distractions and interruptions will

then be minimized, allowing the team to cqQnecentrate-on the conversion

activities. ,

usually signifies the beginnitg of software conversion cost expenditures.
‘At this point direct costs can be identified to a par icular project. Also,
the assignment of a project manager is accompanied by accountability for
project cost as part of the management responsibilities.

The appoii\tment of the project ma:&gzer and project team
ersi

2.4.1 "PROJECT MANAGER APPOINTMENTS

A full time project manager should be selecjed and agfdointed
who will have experience and tenure to manage software conversion from
project initiation to project completion. - ‘While this mdy "appear self
evident, a significant number of Federal conversion projects have
experienced difficulties because: ~

. (
o Conversion project management duties were assumed as
‘ additional responsibilities by fully committed software
, steff members.

o Project management was not exercised continuously
through the different conversion phases. This lack of
continuity disrupted and impeded conversion.

The quaiifications to' be considered in selecting a project
* manager should include:

o Plarning ability,
o Ability to organize and manage resources,

o  Project management and software conversion experience
- Six to ten years of experience is recommended,

o Ability to de\al effentively with people, particularly
personnel in agency elements external to ADP, such as
the functional users of information systems,

o Ability to react to problems and redirect efforts to
. resolve issues before they get out of hand.

X
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While conversions should have only one project manager, it is
conceivable that very large conversions might have a full-time project
maNagement team appointed for the duration of the project.

The project manager should be formally appointed and

7 chartered in writing. The appointment should be approved by top agency

officials. This provides project visibility and acknowledgement that the

project manager has the authority to receive support and assistance from
other organizational elements within the agency.

2.4.2 PROJECT TEAM ESTABLISHMENT

The composition of the project team for this phase will depend
upon several variables,  which include project complexity, timeframe,
budgetary and personnel constraints.

' Since project initiation activities are planning oriented, the
project team should include one or more systems analyst(s), with three
years minimum analytical and planning experience preferred. .Team
members must be familiar ‘with the current ADP environment and
applications, and be able to collect and evaluate workload statistics.
Preference should go to selecting those personnel with previous -
conversion experience. Although the team during this phase may be very
small, additional members can be added or reassigned as needs arise.
Many managers use their most experienced personnel to assist in project
initiation activities and continue to employ them in other subsequent,
conversion activities.

25 INFORMATION SYSTEM USER AND TOP MANAGEMENT
INTERFACE '

Software conversioni can be a lengthy and complex process
dealing with ‘an important agency asset -- its information base. Software
conversion alters this data base. Problem-ridden conversions can result in
considerable harm to an agency and its operations. Conversely, efficient
conversions can improve the information processing posture of an agency.
Therefore, it is extremely important that the functional users of
automated information systems and top agency executives understand the
issues of software conversion and support the conversion effort.
Experience has ‘shown, however, that full functional user and top
management understanding and support are frequently not achieved. -

' To overcome this, at project initiation, the project manager

can employ a variety of techniques to develop and maintain user's and |

= Management's interest and involvement in the conversion effort. These
include: ' ‘ '

19




o Briefings. Scheduled bhiefings are recommended to keep
users and top agency executives apprised of project
initiation activities. These briefings need not be formal.
Short presentations as part of staff meeting agendas can
be quite effective, especially since these meetings
provide an opportunity to inform many managers and
executives at one time of the conversion project status.
Such briefings are of particular importance to top
manggem%m, During the project initiation phase,
agency executives will decide on conversion as a result

_of a feasibility study developed by the project manager
and the project team. Regular briefings reduce the
chance of surfacing surprises in the feasibility study, a
point appreciated by management. Study issues cdn be

/ -raised well in advance for executive level attention.
Once scheduled briefings are established, they should be
continued throughout the conversion effort until the
project is complete.

Memorapda. " Informal memoranda with general
information of ongoing and planned activities might be
employed. :

o

1

o Management Staff Involvement. If it is difficult to
directly inform top level managers of progress, it may be
possible ‘to inform or involve subordinate members of
his/her staff who have immediate access and are ¢harged
with keeping top level managers informed of significant
issues_or potential problem areas.

o Articles in Agencv Newsletters. Frequent but short
articles can keep top managers and users informed of the
software conversion project. .
2.6 PROJECT REPORTING AND CONTROLS

_ Effective - reporting -and controls’ must be established and -
adhered to during a software conversion. Without some mechanism for
accounting for work in progress, work completed, and work to be started,
the project manager will have great difficulty in project tracking and
monitoring. : - ‘

2.6.1 REPORTING

At project initiation, reporting procedures can either be
separate from, or merged with, other on-going, related actions (e.g.»
hardware replacement), These procedures should provide reports required
by the project manager as well as higher levels of management. The
initial framework for internal and external reporting should be formulated
for the entire conversion effort. ' ‘

94
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2.6.2 PROJECT HISTORY
v

. A project history should also be started during the project
initiation phase. Thereafter it should be maintained by the project
manager throughout the entire software conversion effort. The history
should reflect significant project actions, events, costs, problems and

'means of problem resolution. It should also contain thoughts and
observations of how subsequent project activities or future conversions
can be improved. This history can be recorded in a journal or log or be
contained in a project reference file. -Ultimately the history log, if
maintained, will be an invaluable reference in developing conversion plans
and a post conversion analysis and assessment.

2.6.3 PLANNING AIDS

Project planr\ﬁng aids exist and include PERT, GANTT, and
Work Breakdown Structures (WBS). Project planning aids selected for use
are largely a matter of individual preference on the part of a project
manager. However, at a minimum it is recommended that some visual,
time dependent, planning aid such as bar charts be used. Although bar
charts do not depict a critical path, they identify concurrent activities to
alert the project manager of resource constraining areas that require
special ‘attention. They also visually portray starting and ending points of
project activities and important milestones.

2.7 PRELIMINARY PLANNING

Adequate ADP project planning is one of the most ecritical
factors of a successful software conversion. Federal procurement
regulations require a feasibility study to be accomplished before any
conversion to determine if other alternatives can resolve an agencies'
informaﬁtion processing problems.

Additionally, other related studies are often required in the
same approximate time frame as the feasibility study. Software
conversion results in a change to agency operations. OMB Circular A-76,
Policies for Acquiring Com 1 or Industrial Produets and Services for
Goyvernment Use, requires .examination of ADP operations at a time of
significant change to determine if operations can be effectively turned
over to a contractor. Also, an agency may consider hardware
replacement and software conversion to fall under the provisions of OMB
. Circular A-109, Major Systems Acguisition. The project manager must
have the planning and statistical base to accomplish the feasibility study
or provide input into these other related conversion studies, as required.

Unfortunately, software conversion preliminary planning is
frequently postponed to a point where it has an adverse effect on
conversion schedules, or js conducted inadequately and without sufficient
detail, ultimately leading to project slippage. To overcome this:
management issue and to provide a firm foundation for the feasibility
study and other related studies for which input might be required, early

(AR



preliminary plans should be developed to provide managers insight into the
probable magnitude of the conversion project, gross resource ,
requirements and the probable length of time conversion will take. This
can be accomplished by: :
i
o Current procurement and acquisition regulations and
policy review,

o Current ADP hardware and system software inventory,
0 | Preliminary systems and applications program inventory,
o Data file inventory, '

o  Preliminary workload eﬁtimation,

o - Levels of effort and resource estimation,

o Prec ohversion( conversion cost methodology
development. -

These activities accomplished by the project team during
“project initiation  will provide a statistical and planning base for all
subsequent conversion phases and activities.

271 ° CURRENT __ PROCUREMENT _ AND __ ACQUISITION
REGULATIONS AND POLICY REVIEW . ' ,

Along with agency policyr regulations, there are many
pertinent Federal procurement regulations and directives promulgated by
GSA, OMB and Congress, as well as standards and guidelines promulgated
by the National Bureau of Standards, that pertain to software conversion.
The project manager and the project team should review this pertinent
* documentation. Of particular importance are the following three areas

addressed by these documents: ' :

o .Hardware/software planning and acquisition,
o  Software conversion, . .
o Timesharing and remote computing services.

. Appendix B to this guide - contains the most, important
references that will assist in policy and regulation review.

2.7.2 CURRENT. ADP HARDWARE AND SYSTEM SOFTWARE
o INVENTORY E

v
The purpose of this activity is to document all currently
existing ADP equipment and system software in order to establish the
current environment, and identify any potential vendor's unique problems
if converting the application programs to noncompatible, -target hardware
is necessary. -
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2.7.2.1 Hg rdware Inventory

A hardware inventory is necessary to understand the
environment in which the software operates. Also, costs associated with
hardware influence software feasibility studies. The project manager or
the project team will be furnished the hardware inventory by the
hardware staff. If not, the project team will have to establish it. The

. hardware inventory and equipment configuration should describe and
display all ADPE components and peripherals, located either on-site or at
remote locations. At a minimum, this inventory should identify each-.
component by: vﬁ '

o/ Component name)

o Model number,

o Name of manufacturer,
o Location.

Although primarily focusing on computer center ejuipment,

such as CPU, disk components, tape drives, printers, card reader/punch,

_and consoles, the inventory should also include such items as RJE stations,

graphics equipment, data entry equipment, d other user-oriented

hardware. Memory and storage capacity should also be identified.

Additionally, an inventory of all commmunications equipment and network
configurations should be acquired if data communncatlons are employed.

2722 System Software Inventory

: The system's software inventory must encompass not only the
 operating system, . languages, compilers, link editors, spooling and
teleprocessing software, but also identify and describe utilities, software
.and hardware monitoring packages. The software inventory should include

~ at a minimum: ; , )

Name of software or language, U
Product number, . L '
Manufacturer, : ’
Version, °
Release/level number,
Version/release date,
Date installed, '
Local modlficatlons, v
Documentation available, locatlon, and condition,
System software lease, purchase or cost information.

-

Q000000000

Care must be taken to document specxal conditions such as”
user exits and local modifications, where present.




"The software inventory will be relatively straightforward if
current system software documentation has been maintained. ~Where
little or no documentation exists, the problem is magnified, but the
inventory can and must be accomplished. To develop communications
between the project team and the system programming staff, and to
develop familiarity with systems software, it is recommended that one or
two system programmmers temporarily augment the project team and
provide systems software data. '

2.7.3 PRELIMINARY SYSTEMS AND APPLICATION PROGRAMS
INVENTORY —

_ " A preliminary inventory of application programs and systems
‘currently in use serves a number of purposes:

o. This inventory is required to estimate the magnitude of
- ‘the conversion. L g

o It serves as a starting point in identifying those programs

, and applications that should be converted, if a
conversion is approved. . A more comprehensive and
indepth inventory is undertaken once the conversion
requirement phase starts. ' ,

o Should a conversion not be .justified as a result of &
feasibility 'study, the inventory wjll serve as baseline
documentation by the ADP staf{ during,any future
conversion studies. = < S

: . The application program inventory is-facilitated'ﬂif one or more
.. of the team-members are familiar with the applications. Additional and
supplementa!»jnformation can be obtained from user groups. .. . Y

. The inventor& should include ‘at - least the following
informations ‘ S e T

o - Name 6f'lsysteni and brie,f,descﬂbtion,‘ ‘

o -~ Numbers and programs within the system; lines of dode”
_per program and language; complexity of programming,

o o0 Interfaces with other sy@téms, s ' ““~ |

-0 Data bases accessed by the system. o

; Whﬂeextreme levelsof ,ébpli'éh'tior:is" software detail are not

., required for project initiation activities, 'as much additional detail as

possible should be developed, resources -permitting. This will save time

v - later, during the software conversion study conducted during the
conversion requirements phase, when more extensive details are.needed.

e Cognizant functional users’.should review and verify the
""" inventory and identify any applications that may have been misﬁe\d- o

B t .
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2.4 - DATA FILE INVENTORY

The project team should identify and document data files that

are generated and processed by each program, and files that gre shared by:
multiple. programs and systems, This. inventory econtributes to the

determination of the scale and complexlty of the current software
environment. The inventory is accompllshed by one or more members of
~the project team through review of current program/system
documentation, developed from workload statistical ‘datd and, where
necessary, interviewing the appropriate users (39) :

\ .
The inventory should in‘ch“x;gé ', gt rl\east the following .

information: | Co e
o File name, ;. | o
o  Accessing system(s) name(s),

A

o Medlum (i.e. tape, dlsk, cards, ete.),

0 Data organization (e.g. sequentnal, random, ,mdlgxed
etco),

B

.0  Code (e.g. BCD, EBCDIC Ascn, ete.),

o  Estimated size. ° -‘s~-'f,g"':'_.l"ﬁ

.75 PRELIMINARY WORKLOAD ES'I‘IMATION ,'5"'

\

’ Summary statlstlcs are then developed to reflect the basic
total system. workload (e.g., percent CPU busy, mean turnaround, number
of jobs processed, etc.) and a profile establlshed of future workload
requlrements: .Sihce time is relatively limited dunng this phase, resource
estimates. should be based primarily on available ‘or easily derived data.
Most workload data ‘is usually available from system operating statistics
(e.g.: IBM - System mamtenance Facility, "SMF"g and accounting, billing
and history..data. .~ The accumulation and summarlzatfon of detailed,
resource workloads from_hardware/software monitors is usually too tlme
~ consuming. at 'this. point«in conversion planning. .However, some
consideration should. begin fegarding methods to develop a-more extensive
assessment . and- collectlon of workload data which is required in the

conversion requu‘ements phase. ,44
276 LEVELS OF EFFORT AND RESOURCE ESTIMATION

Personnel requnrements are identified for .eath conversion

) actunty'and levels of effort are estimated for the entire software
conversion _project.  While there are many methods for estimating

resounces,’ 8. :common software conversion management method is

' Juckement based upon expenence. The intent of - this guxde is not to

¥ \
i
, -

7)



“ develop or recommend 'a particular -estimating teechnique or: methodology,
but rather to identify ‘various techniques or ‘methodologies that will lead -
to reliable estimates. Appendix Cdesecribes and.discusses in detail two
populaf estimation techniques, which include. the Navy's-PMCS mode} and

" the Federal Conversion Support Center's Hybrid Model (45). These should
be assessed first before any other models are cqnsiq'gred.

XX DEVELOPING PRECONVERSION/CONVERSION COST
- METHODOLOGY T

5 A software conversion cost methodology .is deseribed in detail
- in Appendix C. A methodology should be adopted. or"developed during
- project initiation to” provide .a consistent basis for.cost decisions
throughout the project as well as for the feasibility study .required during

this phase. - This cost methodology will be refined during’thé project as *

more : detail is -developed and more accurate. cost -estimates. can’ be
prepared. ‘The cost methodology must be used to track project costs, In
this mannetgghe software conversion ¢ost methodology can assist-project
managemenvoy: .. Co e e

e "6 . :Providing the ability to audit cost estimates, - -
o ' Identifying the major cost related efforts, - ,

o Providing a consistent cost information ‘base for
recording and. projecting software conversion costs.
2.8 _-*' ACCOMPLISHING THE FEASIBILITY STUDY AND COST

‘”I‘l .
. i b R .

, The purpose of the "preliminary’ feasibility study and cost
arfalysis is to determine if there dré alternatives to software conversion
and provide top management with adequate-decision-making information.
The study will be developed by the project manager and project team. If
study inputiis readily available, it s{\: uld take approximately two months
to completé“‘ This study, to be effectjve, must address:

' . o B
. 1)

Yal

0 The objectives, assumptions, qdr\l;ﬁl;aints, and background
p % . of the current envir#nmen_t, R |

- ' °

' “\'-‘Ei.dThe' backgrdund and?tatus of ‘the” system(s),

, '_’Projgcted or ant,iciphtéﬁ- M" requii:emergt':s;, ;};_

“"A summary of findings and recommenda tion(s) alo'nﬁ:with
" supporting costs/benefits/risks analysis.

T |
A aka .
£
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PUB 64 beused as a guideline in ¢ompleting the feasibility. study wnd cost

Unless there are agency standards, it is suggested that F{PS

enalysxs (22).

7;::Flgure 2-2 shows .the relatlon |p of the' varlous
;.feaslblllty study which are: i L

(o]

Identify and Define the Cgr_rent Sgstem

The second step is to define the exlstmg environment,,
organization, constraints, pmormes, ‘and-technical and"

The following :diseussion is: dehved from that: reference.
wltles of “the

This is the first step in a feasxbihty study and is. to' ‘

~define the objectives and scope of effort. L

operatlonal (workload) considerations on: wmch this study
is based. .

Identify Alterpatives

This is the 'key stage where creative and . intuitive

thinking are employed. Viable alternatives and'solutions

are identified and descrlbed ) \4_ .

Besides the statils quo, possible altematlvw mlght-

include increasing the hours of computer system -
operation, reducing non-essential or non-productlve .
work, dlstnbutlve processmg, ‘or conversion to larger :

hardware.

o e
.AuessT “l 0 rtioan

The techmcal and operatlonal feaslbihty (1.e., satisfying
_usep réquirements) of each alternative is assessed to
determine if they are suitable technologlcally and

g ‘_'..operatlonally.
: -'.;_jis‘g’"imgte Costs of Altemgtives S e

._-x‘ K AR . .
s N - » .
K R W

' ,Allrelevant costs (i.e., fecprrmg, and®: non*recurrmg and '

present value) of each.alternative fust be estimated.
Cost estimates developed using the software conversion

costing. methodology should be besed on the full cost of
each alternatlve, and defined in sufficient detail to allow

cost comparisons of individual elements of cost. .among
alternatives.

27 ~ 411_ |
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Define
Objectives,
S Scope, &
AR Background .
‘ ‘ Identify
" & Define
" the Current
System

Identify | | '
Alternatives |

‘ Assess
: Technical
. v & Operational - _
T ' : Feasibility : B o ‘
g ¢ |- ¥
' 4 o . KN . "
e Estimate - . Define
Costs of & Describe
Alternatives < Benefit
Cgapare Lo
Alternatives
f o
Wl "~ Analyze .
, : Sensitivity -~
RN : ' & Risk
|Recommendation & .
Implementation 5
Plan
o Prepare & Finalize Feasibility Study

4 -
@

Figure 2-2 7
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Defing g. nd Dggg r Q‘_e_- gngflg .

Identify and defme any quantlflable and non-quantlfiable
benefits or their estimated values. for each alternative.
Do not overlook the- mtanglble ‘benefits. . While these
may be more difficult- to’ estimate or- auign values, in
many cases they may carry more welght in the final
-analysis and decision-making. . ‘These costs are
reflected in each alternative, mcludlng the status quo -
alternatlve. Care must be taken: to avoid | double .

counting of costs or benefits. Lo :

Compare the Alterpatives

Compare the feasibility. of each altematlve in terms of
desnrablllty and advantages/disadvantages. The
comparison is based upon the technical, cost and

_ operatiofal factors identified above.

Apalyze Sggsitivig' and Risk

A useful tool in feasibility studies, is sensmvnty analysis
which is a method for determining the impact of changes
in assumptions on the total'-cost of the alternatives.
Sensitivity analysis should ‘address the range of values
for assumptions such as- ‘workload, inflation faectors,
salaries, number of programs, complexity and conversion
productivity. In this manner the least cost alternatives
can be identified for any given range of assumption
values and used with risk analysls to determine the
preferred alternative.

Recommendation and Implementationwlan

~ At this point, based upon the various cbst/benef_it and
' sensitivity analysis results, a recommendation or

summary of findings is prepared, along with a proposed
schedule for implementation.

Finalize Feasibility Study

When prepared objeétlvely and with adequate
information, the feasibility study will provide

.  ‘management with the necessary data to make a decision
~ as to the proposed recommendation.

29
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29 PROJECT INITIATION MANAGEMENT DECIBIONS

At the conclusion of the feasibility study and cost analysis, the ADP.
manager presents study results to top management for decisions. If there °
" is no feasible alternative to resolve the agency data processing problem
other than software conversion, management will likely be faced with
~ another large issue: hardware replacement.

o Once the software conversion decision is made, additional
. management decisions are required to support: o

Software conversion resources,

An extended conversion schedule,

Authority to begin the conversion requirements phase,
Project funding.

0000
LYY

It is recommended that the project manager present a decision
briefing to top management and cover all decision requirements and
recommendations as ‘an entire package. This provides for efficient
transition to subsequent software conversion phases.

If software conversion is not selected as a feasible alternative,
project personnnel revert to normal operstional roles. Care should be
taken to preserve the results of all project initiation phase, statistical
data and study results since this will prove useful in any future conversion
planning. ' . .

2.10 ECONOMIC CONSIDERATIONS

During the project initiation phase, personnel will be the
largest cost component. Included in this cost could be #fgnificant
expenses required for establishing the project team including new hire or
relocation expenses, initial project training courses, and office set-up
. expenses. '

The software conversion cost methodology described in
Appendix C should be initiated during this phase. A cost structure should
be developed that represents the characteristics of the environment being
costed and contain a level of detail that is sufficient to provide cost
information for management use in the succeeding phases. The cost
estimates developed during this phase will be based on summary levels of
cost detail and may be provided through the use of software conversion
cost estimation models, two of which are described in Appendix C.

2.11 PROJECT INITIATION MANAGEMENT CHECKLBT
o Appointment of full time project manager
o Charter approved by top management

o Ongoing project costs tracked

44



Project team established

Top management and information system user interfaces
established a

~ Interface with hardware acquisition project members
established :

Préject reporting and project controls established
- Regular reporting in progress V
= - History log established
- Planning aids selected and used
Impaect of Related Studies Determined
- A-76"
- A-109
- Other
Applicable acquisition and procurement, policy
regulations and directives that affect software
conversion identified and reviewed
Hardware inventory conducted
System software inventory conducted
Data files inventoried
Preliminary workloads estimated
Conversion resources (personnel) estimated
Cost methodology developed
Project costs tracked
Feasibility study and cost analysis conducted

Management decision to proceed/not proceed with
conversion

- Reorient efforts to proceed to next conversion

Plas '
- P for and pursue efforts to accomplish other
alternative(s)

31
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SECTION 3
: ' CONVERSION REQUIREMENTS PHASE

The conversion réquirements phase results in detailed
identification and assessment of the scope, requirements, and
‘complexities of the conversion effort. This phase is the transition
between "what" is to' be done (project initiation) and "how" it is to be
accomplished (conversion planning).

: Once the decision to convert has been made, the conversion
project team must identify all of the details necessary to plan and
execute the conversion. This requires an analysis of the current. -
environment .to include identifying feasible alternatives to various
conversion processes and activities. Management decisions can then be
made to choose the most cost effective method of accomplishing the -
conversion activities. In addition to the plannmg details, during the
requirements phase a software conversxon study is required to determlne
if the users needs are met at the lowest overall cost (13).

During the conversion requirements phase, the hardware '
procurement activities are interrelated and dependent on software .
conversion activities. For example, workload analysis ,is used to:.
determine the magnitude of the software conversion pro]ect. Workload
analysis also serves to help size the target hardware needs, : - ~Most . ..

- ifnportantly, the- software conversion ﬁdy, with its. supporting‘cost

. ,,*%analyses can identify procurement opiti which dlffer consxderably in z‘*; .

. cost-"and time to implement. ’ The:software .conversion. study: should

v,jaddress conversion to code-compatlble as well as’ nonoodg-compatlble
“hardware and the respectlve ‘eosts and operational impacts carefully . -
developed. Code-compatible conversions are usually much less costly and
dlsruptlve to agency operations. While approval of code-compatible
conversions cannot be guaranteed due to Federal competetive
procurement policies, the likelihood is improved if code-compatible
conversion hardware procurement requests are supported by reliable and
thorough cost analyses. .

3.1 REQUIREMBNTS PHASE OBJECTIVES t
N . .

The primary objective of this phase is to provide the
information necessary to accomplish detailed conversion planning. An
‘additional objective of this phase is accomplishment of a software
conversion study which, in turn, supports preparation and submission of an
Agency ' Procurement Request (APR) to the General Services
Administration. :
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3.2 - CONVERSION REQUIREMENTS ACTIVITIRS

The following conversion requests phase activities (shown in
Flgure 3-1) must be conducted:

o PrOJect team staffing and organization,

o] Application systems and programs inventory extensien
and assessment, ,

:
o Data file inventory extension and assessment,

o Conversipn tool identification and selection,

o Workload estimation and refinement,

o  Distributed and teleprbcessing requirements definitiosl,
(¢] Systems software requirements defmition,

o Personnel requirements definition,

(¢] Security requirements definition,

Q Conversion facilities requirements definition,

o] Software conversion study preparation.

3.3 PROJECT TEAM STAFFING AND ORGANIZATION

3.3.1 -PROJECT TEAM STAFFING

The full-time project manager appointed during projeet
initiation will continue to manage the conversion project during the
requirements phase. The project team requires systems analysis skills
and planning experience to develop requirements; the same skill base
needed for project initiation. Since requirements definition anrd
development of the software conversion study are analogous to activities
in project initiation, the same team members should be adequate except
for very large conversions. As a guideline however the followm table is
offered to aid in team staffing: ‘

Lines of Code
To be Converted Team Size
~ Less than 100K | 1-2
100K to 500K 2-3
over 500K 4-5
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TEAM STAFFING & ORGANIZATION
APPLICATION SYSTEMS INVENTORY

DATA FILE INVENTORY

CONVERSION TOOL SELECTION

HORKLOAD ESTIMATION

TELEPROCESSING REQUIREMENTS DEFINITION
. SYSTEMS SOFTHARE REQUIREMENTS DEFINITION

" PERSONNEL REQUIREMENTS DEFINITION': ’"**,f'

SECURITY REQUIREMENTS ’*{‘INITION
FACILITY REQUIREMENTS ‘DEFIENITION
SOFTWARE CONVERSION sﬁﬂf‘ PREPARATION




These figures dre derived, in part, from an Army estimate (39)
and from case studies described in Appendix D.

During the requirements phase: the project team might be
augmented by consultants, by guidance provided by the Institute for

Computer Sciences and Technology (ICST), or by support from ederal
Conversion Support Center* to assist in developing special requirewents

such as security and teleprocessing or to accomphsh the software
conversion study..

3.3.2 TURNOVER CONSIDERATIONS

A key issue that management sho‘uld anticipate, and plan for,
is personnel turnover. The longer the project, the higher the turnover -
rate. According to Tripp and Wahi (34), multi-year projects should plan for

up to 25% turnover in staff per year. The implications jof this apply to

lengthy requirements phases as well as entire conyersion projects.
Managers must be prepared to replace project team personnel and possibly .
project managers. . f ' '

Problems in turnover may be reduced by team organization
and assignment of duties. = Primary responsibilities for conversion
requirements can be assigned to individual team members. Other team
members should be assigned secondary or back-up responsibilities. If one
member leaves unexpectedly, the corporate project memory is not lost.

Regularly conducted project discussions and reviews to keep
all team members apprised of project status also contribute significantly
to reducing the effect of project 1eam personnel losses.

3.4 APPLICATION SYSTEMS AND PROGRAMS INVENTORY
EXTENSION

The purpose of this act1v1ty is to extend the application
system and project inventory conducted durmg the project initiation phase.
The details of the systems and programs-in terms of complexity and
construction are added to the inventory. : s

‘This inventory will also identify specific systems and programs
to be converted or dropped. The inventory will permit the project team
to group and assess the agency. application software inventory from
various perspectives. For example, the inventory can be considered from
a standpoint  of complexity, applicable conversion technique (e.g.,
automated tool, line-for-line coding, etec.), or language. Estimating of

*

Federal Conversion Support Center
Software Development Office
General Services Administration
Two Skyline Place, Suite 1100

Falls Church, Virginia 22041
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levels of effort and identification of the best tkchniques to accomplish
conversion are considerably aided by this inventory. Additionally, the -
project team will develop insight into many potential conversion problems
~ and means to accomplish problem resolution. = = : :

. Catalog .worksheets printed on large paper will assist the
project team in inventorying and assessing application software. For very
large conversions it is recommended that this worksheet be automated.
Automation will assist_the project team in easily analyzing the software
inventory from various aggregate perspectives (e.g. language, lines of
code, -environment, or complexity). The . following information.
corresponds to a suggested worksheet (Figure 3-2) developed from Federal
sources (39, 47). It should be modified according to specific agency needs.

o PROGRAM ID: Specify a unique identifier for each
program. ' - ' :

o SOURCE LANGUAGE & VERSION: Specify the‘pro-
gramming language and version in which the current:
program is written. :

o LINES OF CODE: Enter the number of lines of code in.
the program. Indicate number of vendor extensions, if
known. : ‘

o MODULES AND EXTERNAL CALLS: Specify the
number of segments, calls to external subroutines, and’
macros which are copied. : :

o COMMUNICATION INTERFACES: If the program inter-
faces with communication drivers or special telecom-
munication interfaces, indicate interface name and
function, e.g., 3270 protocol?reen format.

I

o, SOURCE PROCESSING ENVIRONMENT: Specify the
' mode of processing such as batech, remote ‘job entry
(RJE), interactive, or real-time for the soubrce program.

o FILES: Specif‘y:_fh_é’name and number of input, output afd
4 input/output files processed by this program. Temporary
- files should not be included. = . .

o DOCUMENTATION: Indicate the level of documentation
available for this program using the following codes:
¢ =None available; 1-=Insufficient for conversion;
2 = Satisfactory. T

o  COMPLEXITY: Specify the code that best reflects the
level of program complexity. Refer to Figure -3.

o TARGET LANGUAGE AND VERSION: Specify expected
- language and version if target hardware is known.
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Application System - Ad.-.au-fr-w‘von

PROGRAM INVENTORY CATALOG WORKSHEET

- Prepared by: .Z:_'ﬂ : )

., Source Hardware /18 M_ 360 /4O Date:. - Sty sz .

' ' ' TARGET (1f known)

SOURCE 5 )
Program| Language § . [MOD.BXT,CALLS  Jo 0 ?):::;t FILES poc. | com- Langusge {5 1o, | COMMENTS
ip .| Version | Loc. g0 | Rin  |Macros|intorface 1 o Jivo " pLEX | Status] verdion

A4/01 |Cosarjir | 607 | 2 ekl |32 |2 | 2 e |-
AN | Const fo5| 430 Bolch | 2 | 2 2 | x c
Asoro| Assembler f1 2] 7| @ | 2 Botkk | |4 r |« | &

S8AMPLE PROCRAM WORKSHERT

Figure 32
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. p— b & ’ - RS . o -
s ¢ | y
Complexify}Facfors' A B_ b . &3__ c _ D -
. \ ANS| FORT., \\ COBOL ' | Highlevel| 1 - ~ *{<,-
- Language - . . ANS| PLI, BASIC, other} '} w/some ‘ : N
i | pANSIBAsIC high level . | "-|. Assembler Assembly
“ 1 Structured Design. .. » E*fensive Moderate | |- ) Sorn,e ', None ;,

- Lines of Cede - - -1 "I “Lessthan. |- |. 500-999 | 99922k | over 2k |
. i " \500: ‘._\ - ) -t - .‘._ o '.‘ ' . :

v

Number of é&(fe_f‘nﬁl“ i ' i : ' : R A EE PRRI. '
CallsUsed " ~ 7 . Lessthan4 | .1 4-8 9-15 |- " ].Over. 15 .

4

Number of Segmentation ' . T
Overlap Routines . Less than 5 | - 5-9 10-20 Over 20 . X

Operating Environment * Batch . Batch with | On-Line ' Beal-ﬁme
' R RJE i

. / ]
Embedded Documentation Extensive | Moderate | . _,,‘.\'«fSo_me ,/ [/ : None

Access Method Sequential Index Seq. »: 5

]

3 D{recfiAccessy Other
Number of Da\ﬁfes Less than 5 57 ..} 8-11 Over ||

LeT .

No. of Control Sfr'é;t‘:nf%:';“_"'? B ’ R & L
Language Statefhents ".#1 | Less than 5 510 i 11-25 Over 25
. il * —
Number of Utilities to - i o
be Converted _ Less than 3 3-5 6-10 i Over 10 = .

< # Xl X X2= # X3= # Xb= oo
A= B= C= av. D= -

\ — —— ————

LEGEND e o

- f i S
‘Complexity Code up to 14 Simple (1)
o 15 to 24 ~ Average (2):
A+B+C+D .- . 25 to 30 «  Complex (3)

31 to 40 7" Very Complex (4)

COMPLEXITY TABLE - . .
’y - - "
. . ) " ' .  Figure 3-3 .
:/ ( U - — . - . 53 v
! . ) L 738 ' ey L ,
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o TARGET PROCESSING ‘ENVIRONMENT: -.Indicate
whether the.farget prograim processing environment will

o be batch, remote ]ob entry (RJE), mteractlve, or real-
o tlme. et .

4 .as ]ust1f1catlon, prignary user contact, regulatory author—
: S 1zatlon, etc. -If one or more automated tooks) is

appllcable, enter name of package, 1f known. : >

o CONVERSION S§TATUS: Indlcate the action to be taken
for . this program. C= Convert, P Purge;
R = Redevelop ‘ ¢ ’ -

> vt

: Other stat1st1cs whlch should be summarlzed for the entire

convers1on effort 1nc1ude. ;‘ . K o : . 4

.0 Tptal number of programs by apphcatlon system,

o The total number of lines- of job streans language by__ :

apphcatlon system,

o The number of ]Ob streams by apphcatlon system, .

: f 1nanc1al, personnel.

35 DATA FILES INVENTORY }IX’I‘ENSION AND ASSE'.SSMBNT'

Although this. activity should have been completed in pl‘O]ect.

initiation, " it “is - of -sufficient 1mportance "to “conduct a review (and
" refinement where necessary) pl‘lOl‘ to use in the software conversmn
.-'.study s Lo : .

In partlcular thlS act1v1ty should concentrate on a.reexam-

technical management cons1deratlons in assessing f11e eonversion

requirement is knowing and understandlng the -differences ‘in data -

conventions (e g., X83, ASCII, EBCDIC, BCD). Other items which must be
addressed as file requirements definitions include the collating. sequences
of the different-character sets and the internal.character representation
such as packed declmal, hexadecimal, or octal. - The 1mp11cat10ns -with

respect to sorting, file mamtenance, and thelr effect on repoct hstmgs o

are wellknown., _ ; . S e

R

prlority or order of progranfs to be converted within a syste
greater or lesser extent, the order “of ‘systems - .dependin;

and, to a

File inventory m,formatlon may also be used to deéLermme the .

cation systems. B TP

>"y),

"V"'O COMMENTS Enter any comments or information ‘such; -

V_ *“o f.:Ma]or systems apphcatlons by complex1ty, e.g.y payrol],

"-1nat10n and assessment of the data files in terms of determlmng if they
" can be converted as is; converted with: minor changes, or requu’e a major' _
conversion due to architectural 1ncompat1b1ht1es. .Oné of the ma]or v

4

upon_ file " .
1nterrelat10nsh1ps a.nd 1nterdependenc1es between programs and apph-‘_'
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: Usmg the sample file worksheet (39 47) (shown in Figure 3- 4), o
\ the following mformatlon should be 1nc1uded 1n fhe i’nventory o

-

T o FILE ID: Speclfy a unigye 1dent1f1er for each f11e.

o FJLE MEDIUM°' Indicate the storage medlum, e.gey
9-track tape, removable dlSk, hlgh speed drum.

& . o "‘CGDE TYPE: Seléct the appropr\?te code to indicate -
the code data is currently stdred in:g; ot
R 1. = ASCII "5 = Bin
2 = EBCDIC 6 = Packeg declmal
3 < BCD =~ 7= Floatmgvpomta A
’ 4 ='XS3 8 = Bit level .. L
: ’ 9 = Other . . ‘fe

d

o  NUMBER OF VOLUMES: Indicate ‘1 more thén one tape
reel or disk pack is'required for'this file. -

6~ ACCESS METHOD: Identlfy the appropriate file either
’ sequential, dlrect -access, or index sequential,
organization which “applies. If none. of these file
) organlzatlon techniques are appllcable, speclfy the type
1~of orga(nzatlon used.

e K T .0 RECORD FORMAT: Speclfy whether ths record format
| o is "FIXED," "VARIABLE," or "OTHER: AT “OTHER "
A ‘ describe undeér 'COMMENTS. .

?'; ' .50 -.. RECORD SIZE: Specify the .size'(in characters) for each
: . .. file (use one line for each record type) Enfer the
number of recdrds for each record format in the flle. =

‘.

o o. BLOCK SIZE. Specify; the size (in characters) for 1ength Tt
- < of the record block size. If file is t_mblocked, enter
..-:record size. : : «

. o  SECURITY/PRIVACY: h\dlcﬁe whether ‘special proce- * -
¢ Lo dures will be .necessary to protect the contents of the
) ' - fileqor to hmlt ‘read/write acoess to the file or parts of
.. the file.  Indicate whether "R" - Read or "W" - Write
restrictions apply to the flle.

o - COMMENTS (optlonal), _.Enter any comments or addl-'w'
tional information aboyt -the file. Use this column to
furtlier describe RECQRD.‘FORMAT (if- necessary) or ..

applicable automated tools 'if known. ~

o CONVERSION STATUS: Indlcate the action to be taken.
for this file. C = Convert; P = Purge, R = Redevelop.

55.
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 PROGRAM FILE CATALOG WORKSHEET = . . , v
; Prepared by \/040

Application System _ Supoles - S '
Date ___Oyf 26 -

Program _Com '\Oﬂ‘u@,{: Rocdeses

. Source Hardware 5 ¢o /50
T—a - .

R

) § No. | ACCESS METHOD FILE SIZE - BEC/ . :
- COMMENTS

FILE"
PILE ID : -
: "B k- IND.DTH{-RCD |RCD | gLk PRI-

3 MEDIUM } seq RUL SEQ.| ER |P-MATPBIZE - |SIZE pacy PR

x Fxep | 386, | S200 |

erven| 450 [ 4eso |

ATX 40% | Dsk. - 2 | v ‘

ol

AYX<t00 |ATe TAPE | 2.

)

P . o ' SAMPLE FILE WORKSHEET. "’

’_' " . Flg;lroa—d

. : R
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56

-al;i‘f\. .

-



. . The file inventory data should then be summarized by access
. method with the following information provided for each,method:

(¢] File medium, e.g., disk, tape or card,
o  Total number of files,
(¢] Total number of characters,

o Percentage of the total number of files which have data

stored by code type,

0 Percentage of the total number of files which have fixed
and variable length records, *

o  Percentage of the total number of files which require
privacy or security protection.

As with the applications and programs inventowy, automation
of the file inventory for very large conversions will help summarizing and
analyzing . file conversion parameters as they affect conversion
requirements. a

3.6 CONVERSION TOOLS IDENTIFICATION AND SELECTION

Once the application systems program and file inventories ’
have been completed and associated with an appropriate conversion
technique, review of suitable and available automated tools should begin.
Most agencies have some resident conversion tools. -However, the

-, screening should be expanced beyond this base. A reference of particular
usefulness is the Federal Conversion Support Center Gonversion
Products/Aids Survey (46). : . .

- 3.6.1 TYPES OF TOOLS

. For the purpose of this guide, three basic types of automated
tools are addressed: : '

Y/
o Translators

Translation is the process of automatically converting
computer programs from one language to another or
from one hardware configuration to another. It is rare
that 100% translation is achieved, and inevitably manual
final adjustment is required.

¢
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It may not be practical to convert a program if a total

redesign was planned immediately following a conversion

or conversely, convert a program that will be terminated

in the not top distant future. Operating the old

programs using an emulator feature or package to

represent the source machine on the target machine may

- , offer a feasible alternative. However, other factors

. such as possibly degraded performance need to be taken
into consideration before a decision is made to emulate.

o Emulators

o Conversion Aids

- This category encompasses all other types of automated -
tools. These include file converters, test data
generators, source program directories, optimization
routines, standardization auditors, operating system

o converters, operation control stream language
conversion, flow charting aids and benchmark
generators. -

3.6.2 SELECTION AND OPTIMIZATION

Feasibility study techniques should be used to select tools.
For example, manipulation of program and file inventories will reveal
areas where tools may be feasibly used. Alternative tools can be
compared -wi anual methods and costed to determine the most
effective approach‘ ‘

Each tool has its inherent advantages and disadvantages
depending upon the circumstances and environment involved. Moreover,
it should be recognized that selection and implementation of any of these
tools is but a part of the conversion effort. Use of these tools can
, enhance the actual program and file conversion effort, but they will not
[ : produce completely automated conversion. Some form of additional
) manual effort is required for efficient program and file operation on the

source system. The need for this manual effort, and related costs, have
to be considered when analjzing use of automated tools. Unless other
estimates are known,-estimate 20% manual effort — 80% automated tool.

" Case study research associated with this guide uncovered one
automated conversion where the target system.consumed 20 hours of run
time compared to three hours execution time on-the source system. This
is an extreme example but it illustrates that subJectlve human judgement
of conversion results and manual refinement of apphcatlor:je%:rograms

converted with automated tools are necessary tow optimize ang:fine-tune
converted software. : . “J o
e 7
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3.6.3 CONVERSION TOOL EV‘ALUATION FACTORS

Candidate conversion tools should be weighed against the
following considerations: - :

o Availability

Establish whether the tool is a well established "off-the~
shelf" package or a 'new but untested one; determine
whether it should be leased or purchased; determine how
soon it can be delivered. ' '

o Documentation

Determine if the package is fully documented; if
documentation includes updates and revisions.

o Support

!

Ascertain if the vendor will stand behind the product;
determine the history of the vendor and the package;
judge whether the in-house staff can handle the package.

o Operating Efficiencies and Costs

"Compare: the tool to other similar tools in terms of
purchase or lease cost, maintenance fees and support
availakility, hardware resources required, operator
training required, and the availability and cost of such
training. In terms of performance determine how the
converted program(s) compare to the source program.
Identify past users to verify this performance, and
determine if the vendor would adhere to such perfor-
mance claims in a contract.

o Agency Needs

Any particular considerations that apply to an agency.
For example, will agency hardware handle the tools
being considered. o

The Federal Conversion Support Center or contractors can -

assist in selection of automated tool(s) should resources, time, or
‘experience preclude an in-house effort.
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' "3 L WORKLOAD PARAMETERS

3.7 ~ WORKLOAD ESTIMATION REFINEMENT

The aggregate workload analysis conducted during project
initiation should be further refined. This will require an in-depth analysis
of not only production workloads but expected systems' enhancements and
new systems' developments that will place a demand on the target

“hardware.

The associated hardware capablhtles, operating systems, and
communication requirements complete this analysis. Factoring in
historical ‘workload and projected user's requirements, futue workload
requirements can be extrapolated and summarized. This workload profile
can ‘then be analyzed as a complete, integrated entity. The profile -
plcture will deplﬁt the operational environment that must be accom-

' j"modated by the target system.

_ ~The'most common information (40) used - to determine .
workload areitemized below. Utilizing hardware/software monitors (e.g.,

PLAN/4, TSOMON, tc.) faclhtates obtalmng the raw workload data.

il

o JOBS PROCESSED Number of batch jobs started.

o TRANSACTIONS PROCESSED - Number of on-line
transactions processed.

o CPU TIME - Number of hours of total program
CPU time (both bateh and on-line).

o DISK EXCP - I/O executions for all direct access
devices, in thousands.

o TAPE EXCP - 1/0O executions for all magnetic tape
devices, in thousands.

o LOCAL PRINT - Number of lines spooled for local print,
in thousands.

o REMOTE PRINT - Number of lines spooled for remote
| print, 1n thousands.

o CONN ECT TIME - Connect hours for terminals and RJE.
o TAPE MOUNTS - Number of tape mounts, in thousand_s.

After investigating the make-up of the jobs, transactions and
connect times (if any), an analysis can be made of the effect of this
workload on the system. Equipment resource utilization is a measure of
work units needed to process the current workload on the source system.
The main descriptive data elements for measuring resources used are CPU
time, jobs progessed, disk EXCEPS top EXCPS, and print volume. An
additional element describing percent CPU busy time should also be
included sinee it is a key indicator of maximum resource utilization.

&
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"lvlwlhlch support applications software and data “files.” Included are,

R Requ1rements should be developed as mandatory or ‘dlesi Mle by the o1

-‘2\

‘ N The systems and ,appllcatlons and (
"dlstrlbuted and teleprocessing requirements'Ng L
. workload’ ana1y51s identifies gross ‘processing: " requlrements. An analysis :

o w1th respect ‘to 'software processing requlrements. This accompllshes a
C number of purposes. , : .

39 . . SYSTEMSSOFTWARE REQUIREMENTS DEFINITION RN

W .. o

3.7.2 WORKLOAD ESTIVIATION

While numbers of jobs, EXCPs and prlnt volumes are useful
data in the workload analy51s, they provide no yardstick to determine the
total workload. ‘The mere fact that 401,053 batch jobs have been run in
the past 12 months does nat prov1de much insight into workload levels.
Further, to,state that this represents a monthly average of 50,088 or an
approximate 1,670, "jobs | per day or 70 jobs per hour, does not measure the
demands on the system. The 'same logic. true for EXCPS ‘and print
volume. What' is 1mportant dre processi mands per hour in the day
and hours foreach ‘shift. '; These demands are further influenced by
systems down tlme"and -systems . and application programming hours that
must run in. unbroken 'sequences. Resources should be examined closely
with the view: m mmd of ascertammg where and when saturation oceurs.
338 DBTRIBUTION AND TELEPROCBSSING REQUIREMENTS

DEFINITION

A Y

Beqause of evolvmg technoldgy the hardware environment will
likely change during'conversion. While from an information system user's
standpomt automated support remains the’ same, changes may be planned
in the hardware. conflguratlon. The agency may. 'be considering central~

. ization of" multiple site processing or dlstrlbutmggurrently centralized
o prbcessmg These potential changes’ in the hardwgre®e
W, r’elated teleprocessmg requlrements have to. be assessed.

nvironment and t&y

fa file' mventorles 1dent1fy
Yithe source system, The.:

should be made of: the processing requirements for hardware conflguratlon v
alternatwes being considered by the agenc - If the’ staff " involved- in

-hardware. procurement do not accomplish_thii analys1s, 1t must be done by
the software conveislon staff. : o

, Y : ' :
Each conceptual hardware conflguratlon should be analyzed

gt iIt ass1sts in verifying that con51dered hardWare c0nf1gur- ‘
e ations are feasible, :
"o - It improves the specificity of the hardware RFP‘ S
"0 - It identifies distributed, multlple 51te, and teleproceSsmg
.S software requirements. :

.
- n - e %
. 5

Requlrements have to be developed for xsystems software

compilers; _spooling, utilities and hardware mon1tor1 packages.

é}l.
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project team. This serves two purposes: It assists developing the

hardware procurement RFP and in software conversion planning. Early in’

‘the planning phase the hardware configuration will be unknown. Planners
must be eognizant of systems software that they can be assured of and
that which may or may not be supplied by the hardware vendor.

3.10 PERSONNEL REQUIREMENTS DEFINITION

Application system and program, file, conversion tool and
teleprocessing requirements will be used by the project manager to
identify the conversion resource requirements. . I T

o In assessing resources the project manager must wei'g"'lvi';i"i)temal
resources available against the total workload to determine the adequacy

of the in-house staff. Once the initial level of effort is estimated and

outside resources (i.e. contradtor assistance) is deemed necessary, cost
effective determinations will have to be made regarding where to- apply

external assistance (ize.:planning preparations eonversion, etec.)

" Finally, if preliminary requirement$ indicate need for outside

assistance, requirements should be developed for the RFP for software

conversion assistance (e.g. type of procurement, deliverables, milestones,
duration, etc.) which will be prepared in the conversion preparation phase.

3.11 . SECURITY REQUIREMENTS DEFINITION

) b'-’-"*Sé't':'tiri’,c_y “and ‘privacy are often overlooked during software

conversion. A projéct team:review of all agency information systems for -

agency and Federal security "and privacy requirements will assist in
engineering security features into sensitive software data files and

software processing during conversion and avoid costly' modification later.

: The bz!:sic Federal security requirements are contained in the
Office of Management and Budget (OMB) Circular A-71, Transmittal .

Memorandum No 1, Security of Federal Automated Information Systems
(July 1978). In general this regulation requires design and approval of
agency software of security specificdtions,. security design review;{ar‘rd

security t¢sting to comply with A-71 or other applicable Federal policies

(e.g., DOD security regulations). These policies are pertinent to sof{ware

conversion. If software support is to be acquired commercially, either as
general purpose packages or converted' by a contractor, security
specifications have to be developed. Additionally, a rigk analysis is
required whenever an agency undergoes a significant software change.

=—v—"""——4Agency software security requirements have to be compared with this risk

analysis. The project manager should enlist the support of the
information system users and the agency information system's security
officer in developing security conversion requirements. If an agency has
extensive sensitive information systems, assistance from an outside
information system's consultant as an advisor to the project team is
recommended. ' : -

2
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3.12 CONVERSION FACILITIES REQUIREMENTS DEFINITION
3.12.1 CONVERSIQN PROCESSING FACILITIES

.. The requirements of accomphshmg software conversion on
systems running productlon applications have to be developed This
applies to conversion associated with hardware replacement as well as
conversxons that are not asgoclated with hardware reglacement.

The key requirements are to prowde conversion processing ~,
time and convpment and nondisruptive ‘hardware systems access, .
regardless ofswhether it is source or target, aind nondlsruptxye productlon

support to’information system's users.” Note: If sensitive processing is

e accomphshed on agency computers, securlty must be carefully con51dered
- for all alternatives considered..

Any use of excess capaclty on a source target computer for:
conversion will likely be cost effectlv;. Additional ‘advantages include
convenient location and cenversion ‘team: famlharlty with. the source

.. system Disadvantages cotild: mcludef inconvehient aceess time. Final

:..'determination of econversion processmg ‘facilities will depend upon a
" requirements analysxs .to determine" 1f addltlonal operators have to be

- :alternatives for avondmg confention between: productlon .and conversion . .:.
- activities, negative 1mpacts‘~_*
" should consider:

hired- and if productlon ‘schedules can be adjusted .to provide tlme"‘,_
convenient to the conversxon project team. Otherwise,: alterhative
choices such as cOmmerclal time sharing, ‘use of leased, -off site, -
production facilities, ‘or.use of ‘surplus capaclty at another govérnment
agency should be 1nvest1gated. ' . SO ‘

If software conversxon act1v1t1es ‘mt,(l ;be. accorlnphshed on the
same system used for productlon and there are no 'feas1b1e, cost effective

‘ustlbe mmlmlzed The project manager

-

Q- Reexammatlon of appllcatlon systems to determine if
some unnecessary systems have been overlooked and can.
be eliminated to prov1de for additional processing time,

"o Soliciting the cooperatlon of mformatlon system users
and agency executives to determiné if some information
systems degradation can be accepted,

o Examining information .systems to determine if

’ modifications can produce requlred mformatlon with less

processing. :

The key management issues here are achieving cooperatlon
and support by users and top managers and having sufficient time to
explore alternatives to any possible hardware contention problems. If
contention is not resolved, the project manager can expect slippage in the
conversion and inefficient use of project team resources. . :

-
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. 3.12.2 ° CONVERSION TEAM FACILITIES

Convers1on resource assessments will result in estimates of
the conversion team size, the extent of contractual effort, and whether
.contractors should be located at the agency or their own facilities.
,Convers1on team- facility requirements can then be developed

3.13 SOFTWARE CONVERBON STUDY PREPARATION

The culmination of this phase is the preparation of 4-software
conversion study. - This study, mandated by FPMR Regulation F-492, and
amended by F-496, provides the justification for the conversion and
devélopment of the Agency Procurement Request (ADP) for submission to
GSA for hardware gequisition. There is no. spec1f1c format presented in
the software conversion study. However, it is recommended that the ot
project manager acquire a conversion . study checklist from the Federal -
Conversion Support Cernter.. This guide is useful in structurlng astudyto

% meet agency requirements and to insure completeness. In general, the - =77 o
 study should include: X v s

o _Problems

Descrlbe the agency ADP problems ‘which result in the
need for hardware replacement/software conversion.

-

o C‘urrent ADP Environment

Describe the _t?\sting systems to provide a basis- for
determining th€ economic and technical advantages of
the proposed new system or change. This description
should include the following information:

- ‘Equipment - Itemize all equ1pment used’ ‘by the
- existing system

L - Software = Item1ze all system and applications - :
" software 1nclud1ng dll data files. _

- Other Systems Software - Identlfy all other
software to include operating systems, utilities
general purpose software.

.- Personnel - Identify skill categories and number of
" personnel required to operate/maintain the existing
system. . : i

El
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3.14

" ADP mana

t - . -

- 0y

. o ' Workload Analysis “An analysis of there”xisting system

“ workload should provide a baseline fot determining trade
offs and advantages of the target system. Processing:
and system requirements should also he deseribed. 7. .

3}\3—" A

35

o System * requirements  (i.e., th '“6sed;ADPE',,, .
Environment) - - BT

3

Descpibe the requirements ' and. -'@i}ques- of the
propdsed target system. L i Fa koo 0]
- 2 tar ‘. L SN -

.0 . Procurement Alternatives °

&

. Describe ~each” glternative system in de _,il.*;:;--é,tate"-_". ]

- reasons for consideration. .Alternatives  sh@tild «incltde
. fully’. competitive (noncode-éompatible).-l§ - Ligited -
* compeétitive (code-compatible), and sole sod¥e. #nélude -

projected procurement schedules. ° B

o ; '-'Cost/Benefif Anaivsis

.~ The purpose of the cost/benefit analysis is ‘to provide
«+ ' managemernt with adequate cost and benefit information
£ to analyze and evaluate the alternative (target) systems.
i Describe o the cost of procurement, training, -site .
j ,preparatiSn, benchmark, contractor assistance and:
conversion for each alternative. State benefits in
quantifiable terms. Non-quantifiable benefits should.
address organizational objectives, user's satifaction and
improved missions and ‘goals, -Describe the'risks in terms

of cost for each alternative considered. e

[o] ' Recomf‘i\eridations and Impléméntétion Schedule

State the reasoning and- justification to support the
recommendation of the selected procurement alternative
over the other alternatives with an indepth discussion of
cost to benefits. Identify consequences of mnot taking
action. Include a schedule and milestones for each major
phase of the recommended system and conversion. . .

REQUIREMENTS PHASE MANAGEMENT DECISIONS

At the conclusion of the conversion requirements phase the
ger submits the software conversion study' for agency eéxecutive

approval. This study will normally accompany and be approved with other

hardware/procurement related

Request.

actions, primarily the Agency Procurement .
. ,

i

8
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- Other agency executive decisions that will be required during
the conversion requirements phase will be approval and funding support
from: : - SR S .

e 2

o Federal Conversion Support Center,

RS o Outside resources which might be requireg to assist in
s %o Lo security requirements or the software conversion study.

, 3.1(  COST AND ECONOMIC CONSIDERATIONS

' . D
~ . In the conversion requirements phase, project personnel costs
will comprise a significant portion ’of operational costs incurred.
Additional areas of cost which may be incurred include consultant fees
- Such as security assistance or in preparing the software conversion study.
If operatifig personnel are used to assist in the software inventory or
workload: analysis, their costs should be assigned- to the conversion

project. .-
’ . 4

‘ « f The software conversion project ‘cost estimates-- developed
- © during project initiation will be refined using the workload, data file and

program : data that is developed. Personnel cost estimates can be
improved by using the actual salaries of personnel currently assigned to

. the project, and those proposed in the future. At this stage in the cost- -

~estimation proc@ss, cost may still be estimated at a summary level of
detail, however, as specific cost areas can be identified, (e.g., project
personnel salaries) this detail should be indorporated into the costing .
itformation. ' ' s o -
In_determining the conversion requirements, a major area of '
~ : cost input will be in the assessment of in-house personnel resources, and
the feasibility of using conversion tools. The assessment of the current-
staff's ability to perform the conversion must address factors such as the
availability and cost of current staff, potential new hires, and contractor
personnnel. The assessment of staff adequacy should be based upon the
full cost of the projeet. In this manner the use of ‘higher cost, contractor
personnel may be justified if the project duration can be shortened.
Similarly, the feasibility of conversion tools should address the full cost
impact on the entire project, and not just the cost of complegjng one task
in the project. - o : : -

. o Cost input. will also be required .in the completion of the
“a software conversion study where the project ‘budget is detailed by cost
element, phase, function and year, and a cost-effectiveness analysis of

the proposed course of action is provided. This study will require a close

- coordination between the cost included in the hardware acquisition

- estimates and the conversion project estimates to assure that all costs are
. reflected, and none are counted twice._ ’ ‘ -

-~
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3.16 ; .,REQUIREMENTS MANAGEMENT CHECKLBT . :
o Full—tlme pro:ect manager continues ..
' Y‘. ¢ .
o PrOJect team staffed w1th skills for- requ1rements ;
‘ definition .
o Project briefings to top management continued A
N o Speeiallassistance/skills identified k
Q S - Securlty ) ' ST e & :
ST S - _Telecommunications e
S T - ‘Software Conversion b‘tudy S '
‘0 . Project team'augmentation provided c ’
S T < Consultant '
o o Apphca‘hon sysfem and program mventory eyended
™ o  Data files mventory extended o ' i
o * Potential conversion . tools selected;- information -
‘ - requested . } PO
L. . o '. Workloads estimated and refmed, future workloads fully
T L © projected, : :
0. Requ1rements analyzed from dlstrlbuted processmg .
_ perspectlve .
o Requ1rements analyzed from teleprocessmg perspectlve '
e o Systems software requ1rements developed : ' .
| o Convers1on personnel reqmrementsld,eveloped » * _
: | . + o e
- In-House staff <'*’ ’ o o e
- Contractors» .
o 'Securlty requ1rements def med o E »
- Comparedf’w1th’new r1sk analys15
- Information system user input:,

-
1

Agency information system office mput R
. Processmg requ1rements doublechecked Rt

o] Conversion hardware fac111t1es requlrements defmed
_ ) v _{,;' :
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[0/
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[0/

“Conversion team fasiiities requests defined

. o
AT
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3 ¥

-
b
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Software conversion study completed

- Code compatible alternative carefully costed .
- Non-code’ compatible conversion _alternative
carefully costed
- & » . .

_Executive appgﬁral of software conversion study
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SECTION 4

| CONVERSION PLANNING PHASE

During the conversion planning phase, the prgje’ct' team will
develop the organization and the schedules to be followed in preparation
for and during the conversion. - o ) -

-

» : L4 :

Eeonomic considerations associgted with these activities mus
be addressed. The cost information pre\ﬂ'ously developed for budget
estitBates, cost-benefit analyses and feasibility studies and the software
conversion study will become more refined as conversion activities are
planned in more detail. This informatioms can support the preparation of
future budgets and conversion plans. '

The importance of planning cannot be overstated. It is, in
fact, the most important phase. Proper planning,.early in the software
conversion process, will prevegt many problems from occurring, and will
prepare management for handling the unforeseen contingencies 'that may
oceur (23, 39). : T

The case studies presented in Appendix D reiterate the

importance of proper pjanning. Managers who experieneed fairly smooth -

conversion efforts had prepared detailed plans, schedules and milestones,
and tracked performance. On the other fhand,, for those conwersions that
had experienced difficulties, the major problems could usually be traced
directly to inadequate planning. ’ Managers, when querieq as to how they

could improve future conyersions, emphasized the need to plan early and -

in detail . _ F

. .. V)

This section describes the activities related to compiling a
conversion - plan. Associated planning costs can be developed in
accordance with the methodology in Appendix C. The impacts of this cost
information on management®decisions are discussed as they oceur.

4.1 PLANNING OBJECTIVES

‘The objective of this phase is to prepare a conversion plan
which encompasses all subdrdinate plans and schedules to prepare for and
complete the conversion.  Conversion plan development requires a
thorough examination of all activities that must occur prior to, during,
and after the convejrsion'ef forts. T

¢ _
To fheet this objective, the following results must be achieved:

AV .
.0 Plannigg must be detdiled, and flexible, i
&0  Personnel must be assigned,
o Fagilities must be planned,
o Schedules must be developed, -
o A reporting hierarchy must be developed, ,
o A project tracking mechanism must be developed.
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4.2 ,, - DECISIONS IMPACTING PLANNIN G
L
 JE . - &rmg the planning phase there are three major decision areas ” )
) ~ ®hich have the rpost affect on conversion and that will be made by top
e agency execatlves or external organizations: .
o ‘,
. 5
m~ o Budget decisions by top management or external
5. organizations (e g., Office of Management and Budget), «
L3 S X
y ™o Procurement. decisions by * external organ_rzatlons
tt (e.g., GSA), - : ’ : :
" *  o- Schedule decisions by agency executives.
e 42.1 * BUDGET
. /;i - *
. Conversion cost estimates made during the project initiation N
phase feasibility study and the requlrements phase software conyersion
. Study will-have been’ entered jnto agency s budgets and submitted to OMB
o and to Congress for approval and' appropriations. .Cost estimates
- developed during the e®nversion requirements phhse will have also been

. submitted to GSA for review and approval (14, 15). The project -manager

should™continually review the status of conversion fiscal decisions' to

. determme if the conversfbn is approved and any fiscal constralnts
’ apphcabldto plannlng R "

» -2

- 4.2.2 PROCUREMENT

» ? The conversxon plannlng will also be impacted b# the selection
of the target machine. Cost evaluations, Federal regulations and statutes
te.g., the Brodks Act)- may requir¢ a competitive procurement (14, 15).
& This could fesult in s;;?étlon of non-code compatible hardware, -creating a

tt

: more difficult cqfjvergion hardware. environment. e
> >

-

. fb
ﬂAt the igitial etages of the conversion planning phase the
\ target hardware will be unknown. The project manager must initially
. formulate plans cover-.conveggion on both code compédtible and non-
gode compatible target hardware. There is no. ‘way to avoid planning for '
both contingencies. However, the softwe,re conversion study gompleted in
. the requ1remgnts~phase should r;;;owde insight pto a probable procurement
K alternative that w e chosen? If there are significgnt cost savings &
avoidances ina code compatible conversmn,.\ltlal planning empisis can
be focused in that.direction, If cost savings dre ambiguous, ‘the- most
difficult conversron, non-code compatlble, can be assumed. , - oy L
, ®
R Sometimes in the mid to late stages of the conversion plannmg_ ‘ .
phase the target hardware procurementgalternative will be I&own "{ code
compatible hardware will be acquired (even though c8mpetttive selectidn
has yet to take .place) detailed plans can be formulatét. a a fully
- 'competltlve acqu1smon is pursued, much pIanmng 'Mll have to Wait until

a , | o

.t‘,
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the procurement process is completed and the target hardware is
.identified. ' This condition often places pressures to complete detailed
plans in a short timeframe, prior to target hardware installation. The
project manager has to anticipate this contingency. - It is extremely

_'important for the project manager to maintain continuing interface with

the hardware selection staff to gain knowledge of hardware selection
decisions as early as possible.

49.3 - SCHEDULE RESTRICTIONS '

The time frame for the conversion effort may be affected by
management decisions. Contractual arrangements or budget decisions
may dictate seemingly arbitrary installation times of "the target
equipment or removal of the source equipment. To meet overall agency
needs, management may require the conversion to be completed by a
certain .date. . The software conversion pldns are thus additionally
constrained. Application of additional agency resources may have to be
planned to meet the completion schedule, or outside contractors with
appropriate expertise may have to be used. These actions may affect
operations and/or the cost of the conversion effort. ' -

4.3 CONVERSION PLANNING ACTIVITIES

Figure 4-1 illustrates the activities that occur during the
“software conversion planning phase. During this phase the project
manager must organize the project team for developing detailed plans for
the software conversion. Thereafter, the project manager and project
planning team will: ,. '

i A

o Develop a staffing plan to acco‘r;np’lish thd software
conversion, -

o Develop a traiqiné plan,

o Plan a conversion -schedule and mechanisms to track
conversion plan execution,

~

o  Plan for software program preparation,

.0 Involve functional users and top management in
' _conversion plans,

o Plan for use of conversion hardware;facilities,
) _
o Provide for location of the conversion team,

o Plan for documentation of converted software,

0 Plan for contingencies.
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ORGANIZING THE PLANNING TEAM

STAFFING PLANNING 4
CONTRACTUAL ASSISTAN&!'ngNNING

TRAINING PLANNING

SCHEDULING AND PROJECT TRACKING
SOFTWARE PREPARATION PLANNING
USER AND EXECUTIVE INTERFACE
HARDWARE FACILITY PLANNING

TEAM LOCATION PLANNING
DOCUMENTATION PLANNING
CONTINGENCY PLANNING

SECURITY PLANNING .
TELECOMMUNICATIONS PLANNING

\}
CONVERSION PLAN APPROVAL

N

MANAGEMBNT DECISION VW

CONVERSION PLANNING; PHASE ACTIVIT
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4.4 ORGANIZATION OF THE PROJECT TEAM FOR PLANNING )

Before detailed planning can begin, personnel who will
participate in the planning must be assigned (47). Project team staff
members who participated in the project initiation and requirements

phases will normally continue in planning roles since planning requires in-
depth understanding of the requirements. '

Additionally the project team skills should be extended by
augmenting the team with: .

-0 . Systems Programmers to provide planning details or
systems processing impacts,

o Application Programmers who have insight in the
construction of agency information systems, .

o User's Representatives who will assist in the conversion
(e.g., during parallel testing),

o Operational Personnel who will also assist in the
conversion (e.g., assisting in system testing planning

schedules),
. . 3 . . .
o Communications Staff to provide assistance In
teleprocessing. planning, .
o Security Personnel to assist in security and privacy
(. . planning details.
* These personnel may participate at different times, and at

different levels, but their planning input is needed. Where in-house
specialist skills are lacking, external assistance (e.g., Federal Conversion
Support Center;, consultants, ete.) can be effectively used to shorten
planning schedules and to develop more detailed, comprehensive plans.

4.5 CONVERSION STAFFING PLAN
One of the | initial . ste'ps_ is* the' development of a plan for
organizing and structuring the copv’ersion ‘project team, (i.e., determining
personnel to participate in the conversion, identifying responsibilities and
¢ developing a management hjerarchy). .

w45 TEAM COMPOSITION DURING ACTUAL CONVERSION

. Members of the project team  during ‘the conversion phase
should include (33):¢ ° ©
&

o - Task Leaders - Senior-le\}el personnel with senior level
analyst and programming skills at the leadership level,
preferably with some conversion experierjce. )

L4
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) Senior Systems Analysts/Programmers - Personnel with

. o . senior level. programmlng skills, preferably with some,
o ‘conversion’ experlence. These" personnel should be able

\ St to assist programmers w1th conversmn programmlng

+

* problems. +

o )
LA ‘ '.;

o . Senior Program mers - These report dlrectly to the1r Task
Leaders and perform the actual program conversrpns.

o- Operational Personnel - Staff memberé rg5p6ns1bb9f9r.
. operatlon of source and target equlpment it o N
o ¢
0 . Vendor/Contractor Support Personnel - Persqnn!l who
will train and assist "agency personnel dur1ng

convers1on effort o ., S S RTINS

. , . .
v . N S

The 31ze of the conversion ‘project - team is dependent on the e
software conversion workload estimated dur1ng ’ the convers1on ' o
requirements phase. :

: ‘ PRI |
{ - Selection of personnel is 'depende_nt_ on'_'a number of
considerations, including: g . '
. . ' ' ""?; : S

0 Con‘\'r'ersion Experience - pl‘lOI‘ convers1on exp ence is L.
important. Ewen if conversion experl ce has Been in a I
different hardware/software enylillithg wonversion C
mslght Is. valuable. ST e & .

o} Skllls - Extenswe selectlon of ..o ? 'w-skill level

* people .will .lead to delays; 3
increaseq costs. For this reasoi:
thelr most exper1enoed personn"

Bl 2@ both source. :

74 this is not -

possmle, personnel w1th knowled garget hardware

and languages should get prlorlty R

) Avallablllty 3 ",,.' ‘ "-. "a;;-:._-v‘_-;w?.' 0

8
. ‘ - 0&'“ : .-@%‘ C ' 3
'~ . . E er1ence indicates Gohat nel assigned to-
, o _ ﬁ.QVersmn efforts should vgmarn .the project until. A
. * L /~thq1r part is.completed. Plans should provide that each; -
Y ' AR ., - staff member be degicated’:to the conversion effopk
Jﬁg L dur1ng the t1me ass1gned . ‘ k>
TR T R, A matux ntanagementc approach can be applled to resourcex .
T pla ing. Ma'trix management can' assist by ‘identifying convers1on’33 _, .

B J’ 2 e@nnel l'ls and- applylng them to conversion tasks with maximum'¥- N

RS eﬁt’ectlven e 4~ -§llustratés how this can be accomplished; Th1s '

R also ass1st deflnlng c’,' v ersion. respons1b1ht1es. o

!‘J ,{':?\r" ’i‘ : . ' [ ] L '/ )

J o I"v . ) ! Py . . N . / :
i “ 3 S g ‘=‘5‘w S '
(4 o¥ 3 + . , . -~
v I , » o , Yo ’ 1
o , i f:"g_( [_ %o’ . 4 ‘4 ’ 3 ’
g o Foa 5 ‘
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4.52 . ASSIGNMENT OF RESPONSIBILITIES

Plans should be developed for'assignment of responsibilities to. .

all members of the conversion team. This will increase understanding of
conversion duties and reduce the possibility of duplication’ of effort or
omission of, important conversion tasks at critical tlmes

4.5.3 MANAGEMENT HIERARCHY

A managehient ‘hierarchy (see Figubé 4-3) should be included -

into the conversion plan for control and project reporting. 4

4.6 PLANNING FOR | CONTRACTUAL

ASSISTANCE/AUTOMATED CONVERSION TOOLS

An assessment of automated tools and the need for
contractual assistance was made during the requirements phase.
Decisions to use automated tools or to obtain contractual conversion
assistance were based on a number of factors, including:

In-house expertise, ' ' _‘ ’
Cost effectiveness, = N v‘

Internal resource avallablhty, - s

© O O ©

Conversion time frame - S
P L

During the planmng phase it is important to plan for the use of -

contractors or automated tools. Planning details should specify:

When to employ them,
‘Who will use them,

How they can be acquired,
Where to acquire them, "

© O O O ©

Training needs.

- . . w

The requirements for and ‘identification of conversion tools
will have already been made during the requirements phase using

guldehnes such as those provided by the Federal Conversion,Support,

Center (40).. The emphasis will be on planning the use rather than
selection. Flnal selection will only be determined when the target
hardware is identified. - Likewise, plapning details for employment of

- conversion contractors can only be made after target hardware

1dent1f1cat10n and full assessment of the cost benefits of use of in-house

E resources vis-a-vis contractor support can be assessed.,

e

P
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S processmg times.

461 PLANNING FOR A SOFTWARE REQUEST FOR PROPOSAL

jRFP!

lf a decision was made to obtain the services of a contractor
to assist durmg the conversion, plans have to address (47):

o "What goes in the RFP, :
0 = When it is to be 1ssued SN '

o - How itis tobe released (i.e., compet1t1ve, sole sou ),
o . Type of contract (1.e f1xed prlce, cost’ plus, fixed fe

"The . experlences of Federal agencies mterv1ewed 1nd1cated N
that the follow1ng should be included: 1n a software convers1on RFP plan:
"'}' \2

Number of lines of code to be converted,.

Number of programs, files, applications to be converted,

Conversion schedule, :

Average effectiveness level and eff1c1ency of code,

Documentatlon,

Prov1s19n for test data,
I Vendor evaluatlon crlter1a

El

0000000

Programs, flfes and llnes “of - code are known from data
developed during: the requirements phase. Cost is generally based on fee

per line of code converted.- Most agencies contacted in developing this

guide, that used an outs1de contractor, based their fee schedule -on this
scheme.

It is lmportant to plan a conversion schedule for 1nclus1on in
the contract. Planning the schedule is described in Section 4.8. An
agency ShOllId consider including "incentives and/or penalty fees in the
contract. Any penalty fees should reflect the total cost impact to the
agency of the increased costs of continuing current operations beyond the

scheduled software acceptance date. A warranty ‘clause may also be

included. - Fhis clause would require the. contractor .to prov1de ‘pérsonnel
after conversion completlon for troubleshootlng purposes.

Agencies commonly specify that a contractor must dellver
programs that execute a certain percentage of code using test data (e.g.,
70%)... This alone does-not assure productlon of efficient or effective
code. The agency should consider stating in the RFP an average operating
efficiency. level expected for each program. converted. . A number of

Feéderal agencies 'did not include (this in their contracts,‘ and they

experienced many programs running much lon er on target machines than
source machines, despite the fact that the target machlnes had faster’

. The RFP plan should also state what documentatlon the
contractor must provide. These should be in accordance w1th agency
standards or FIPS PUB 38 or 64. )



o

. plannlng the major software RFP.

47 "PLAN

late is appare
_software. Whalty¥

Provision of test data should be defined in the planning. Most
agencies choose to develop and provide the data to test contractually
converted code since agencies have the best-insight regarding information
system processing requirements. - If an ageney chooses to let a contractor

. : develop test data, plans should be developed for agency verification prior
sy to test data use and acceptance of converted software : '

1
- Planning - should allow all statement of . work and evaluatlon

‘criteria to be continually refined up to the point of issuances of the RFP.

Evaluation criteria should be summariged but developed in detail so that
contractors . will. know the exact terms expected for acceptable'
performance. In this regard it is useful if RFP plgns are.developed in
looseleaf notebook form in a format corresponding to a statement of work
and evaluation criteria. This will facilitate translation of plans ‘into
contraqt formats. .

: It is advantageous for: the prOJect team planning. the use, of
contractors to have ‘contractual experience, -If this experience is not

" resident, it must t(e galned somehow. One agency, inexperienced in

managing a software conversion contract, galned experience by releasing

‘a preliminary, short-term software conversign RFP. The RFP- required

that the selected contractor convert one application system. from* the
source to the target system. This small contract ‘effort served'a number
of purposes. It surfaced a number'of conversion problems in convert1ng to
the target system, provided the management team experlence in
conducting a corversion, and also provided the experience in managing a
software “contract. 'Additionally, this approach produged insight into
additional . performance criteria and schedules- that were translated into

4.6.2.', ‘ CONTRACT MONITORING '

During the planning phase, a mechanism should be developed

.+" for monitoring the contract. .If the contract is large enough,” the prOJect
- manager _shou

- be ass1gned as, or have ass1gned on the - pfoject.
management tepm, full-tlme Contractlng Offlcet%Techmcal-
Representatlve( OTR) v :

ING FOR TRAINING

A tra1n1ng schedule for the project team as well as the entire
software staff should be developed Training itself should begin and €nd
prior to the cog
extend into theconversion phase. PrOper training of personnel arid
adequate trainghg by schedules. are - of major - importance in keeping the
conversion proc®

e~ , yJtaff is being rained when they should be convertmg
REEnoL well understood is that tra1n1ng can be cdgnducted

“prematurely. he “Rie lapse between training and conversion degrades
’ effectlveness 35&_ , ) . o

o)
vk

64 . . ) .. ‘ Y

aversion. However, if carefully planned, training can

'_ on track (33),4she impact of trainirg conducted too .



=

Following is a checkllst of conversion-. tralmng plan ¥
' requirements Based on this checklist, tﬁq project planning team “should ’
develop a detailed training outline, the ent of each subject area and g
training schedule. Training should inclt il conversion and operatlonal
. personnel, and functional users. The prOJe’ct manager should coordinate
training plan schedules with all concerned to ensure that the content and
,schedule meet agency requirements.. . AU e

~ Training Requlrements i oy
( _ ~ ©° Conversion ands/automated tools _A e \

0 Target system software.

‘

“oq

e Comp11er dlfferences
‘ ' .~ = Disk file mandgement
v \3 R + - .= New peripherals
‘ - Utilities

‘o Targethardware . ‘- ;

_ .- ‘Operation
- - . 1/O procedures _ v o ‘ -
- Data format = - : o T '

Program changes (programmlng conventlons, code, and :
I/Odlfferences) : el \

o - Data -

. . ) ) . §' * ? % ¢
S SRR . = Collating sequence ~, . e T RS
' - = Loglcal compare dlfferences Cee o, R
R i . L . @ §
o 9 ) 3 L ' ) u
S o Program job control language T e A i
‘ 2% a . !
. AN 3 ‘ *
T @' ~Instruetors ™ ¢ : ]
: ‘ . ‘!.-I' ) 14 R ; . 0“ v g . X oo e lv
. 'o. Training facilities =~ - '~ & s e
) . . . - } o e -“? . e . .‘ s - '.. ‘:3 i
) . . . . : i :“ .4 N _uo‘. :
Tra1n1ng planmng w111 require coordlnatlon with contrag _ .
The hardware vendor shouild be made respons1b1e for trainingpersonn on ¥ o
- use of the ‘new:: equipment (operations, procedures, . software). and T e

- deséribing differences between source and target equipment. Instructfon - _
on use of automated tools may-require training by the supplying vendor o% .1 )
if developed 1nt‘erna11y, by 1n-house personnel. ,

./:-Q
Y.




. 4.8 o PLANNING THE SOFTWARE CONVERSION SCHEDULE AND
ot _ . .DEVELOPING PLANNING ’I‘B-ACKING MECHANISMS

S - A schedule of system and program converslons must be.

- established. An inventory of all apphcatlons and programs was made

- during the project initiation and ‘conversion requirements phases. This

- established the number of programs, files, and number of lines of code by °

language and thg level of conversion effort (in terms of man- hours) each

_ program or systenf will require. Using this inventory, the project planmng

 team .should establish the schedule for converting these programs,
: whether done in- house or by an outs1de contractor ‘ ;

1.8.1 ’_ | SOFTWARE CONVERSION PRIORITY

it

The fl[‘St step in. schedullng is to determine the., order of the
flles and programs to be converted and. results expected in a chronologlcal
11st ' v . ,

' Top management or functlonal« ‘users may requlre some .

. systems to be copverted earlier than:others bepause of future agency.
"+ plans. Users may also request-that their systems be transported to. target
hardware as soon as possible to take advantage of its capabilities. Based '
on these parameters, plans must be. developed around resource

L avallablllty : e -

Y

4.8.2 " RESOURCE PLANNING AND RESPONSIBILITIES

. "A‘!. N

" of ‘resources, ‘including
time. # This preciules
contribute to shppage ang@o

ersonnel, equ1pment fundlng, and processing
: vérruns, Such as:

o ‘ Vallable but flles and programs not be1ng

I converted )

o Files and programs in"a state of convers1on but no or
1nsuff1c1ent processmg resources. o, o :

/

This will prevent potent1al future problems in * terms of S

overlappmg responsibilities and provide accountablllty for the varlous
systems, programs and files earmarked for converswn. "_7-.:_,;-

4.8.3 SCHEDULEPLANNING L.

~- . e

-

‘A detalled schedule of appllcatlons, programs, and files to be

" converted should be established ; regardless of whether conversion is |

performed in-house or by an outside conf tor. A number of methods
can besused to do this, but-they all have commn features. *

~.

v

4 [y

' e I e .

[y

Plans must permlt convers1on to coincide w1th the avallablhty [

K



r'] 7. : -"
° 0 Identify pgrsonnel responsible for application program
file conversion. . ' .
0 Establish time frame for conversion. » .
) Establish deliverables or results (e.g., code translation,
unit, system and parallel tests). '
‘ ' .
o - Establish a progress reporting mechanism and tracking
system,

Four types of schedules should be maintained, and tracked.
“These sehedules serve as eross-reférences to each other (33). They arg: -

.’

0 Application system conversion sehedule,
0 Application program conversion schiedule,
N 0. File conversion schedule, - g
Yoo Personnel sch(;*iulc. Y ’ .
- - 1
Figures 4-4 through 4-7are sample Torms. thut may be used
for seheduling activities. BN S .,
184 e REPORTING MECHANISMS - TRACKING AND MONITORING

&»

To mawmtain control and awareness of project status the
project manager will want to establish & mechanism by which project . ™
status s tracked and reported laterally and upward. At the project team
level reporting 15 most detailed and should contain:

3

-

T o Program/application: file name,

] o Individual's name responsible for conversion, ’
o Start date/completion Yate,
O current status,
. o kxpected completion date, :
w 0 Problems, ' _ .
' The detarled information at the project team level will be
supplied by the task. léaders for each activity for which they are
responsitile, For higher level reporting. the project mgnager will

‘ﬁ\u'nwmmv nrojeet status information and disseminate to top management
MU reyular reports]
. -
A~ shownn Frgure 4-3 a number of tracking mechanisms are
available, both automated nn«‘mnmml.' Selection of & method should be
hased on regutrements and policies of the particular organizatipn, and ‘h§--
the project manager’s mangement style. The tnportant point-here s to",
establish this meclanism and antegrate 1t into software  conversion
planning. ‘

FRIC . T \

f :
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APPLICATION §YS_T8M CONVERSION SCHEDULE ‘ a - L
. . . [¥3 g
Staff mem. Number of . January - February March - ' “April
Application Programs , . .
[ 8 ‘2 ]9 18 J23|30fe (13 J20 )27 J8' |13 |20 ka7 13 ho 17
‘EV\'-!‘53 gvs"’& ) 3‘ .
—
T Aqm":v\“ RMS’ . v 9
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» ) :
- »
. gg SAMPLE APPLICATION SYSTEM SCHBDULB
o .
‘ Figure 4-4
Source: U,5. Army ‘Guide ' . 8
for Software Conversion . . ‘o @ rY)
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APPLICATION PROGRAM CONVERSION SCHEDULE

>
L
&
-

_ Applicatior P!fO am-: File Staff | January February March April

#— v.‘A F

Member 2 8 16 | 2330 8 | 134 20 |27 8 |13 20 {27 §3 10 117

Eneray "‘j“tﬁ“ a:ra S e

Brcray |Buidmga | Epd [ S powren | ' .
Pageld | Federal [T ilen | J——
Payoll | Dtade  [Fagl [ Klew -
Accourehma Reeievalboles "‘,:::,:) Dowsas -

Acidiusha ' -
Actomnbngy 'R,Q“bl“ Wikra Downs |

SAMPLE APPLICATION PROGRAM SCHEDULE

. ‘Figure4-5 &
; . b
Source U.S. Army Gulde # Note: All programs for each
for Software Conversion application not shown.
\ .
ki - Iy
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PROJECT MANAGEMENT TRACKING PACKAGES

i

Figure 4-8
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The|tracking mechanism should also provide cost performance

to-date, and variance between estimated and actual costs. Variance
criteria could be established th

“information for \each activity suc:;)s estimated budget, actual expenseés

would flag potential cost overrun

conditions for early, management attention. “y .

Figures 4-9 and 4-10 illustraté-sample tracking charts that

may be used by project managers. Figure 4-9 is a periodic (weekly,
biweekly, ete.) report indicating. the status for'.each program (application,
file). The chart is completed at regular intervals by the project manager
for a summary overview of the entire conversion.  Figure 4-10 is an

. application tracking chart that can be used by task leaders and the project -
' manager to kgep track of each program within the application.

485  MULTIPLE SITE CONVERSION SCHEDULES

Management of conversions at multiple sites (e.g., in a
distributed processing environment) presents additichal problems. . If
centralized control cannot be exerted, tracking and ‘monitoring progress
for a multiple site conversion will be difficult. In multiple-site conversion

planning it is essential that top executives assign responsibility for
~maintaining schedules and reporting conversion progress.

R [ &
4.9 . SOFTWARE PREPAI&TION?PLANNING
The condition of software and data'--files, prior to conv'ersio'n',
might be such that they canpnot be efficiently or effectively converted.
Preparation activities have to be planned (27, 39) including procedures to:

Update documentation, B

‘'Remove obsolete programs and code,

Develop test data, .

Modify programs, as required, prior to conversion.
-1 ~ o . "

During the conversion requirementsyphase, documentation was
reviewed for completeness and accuracy. #%ince poor documentation
directly affects conversion effectiveness, corrective action must be
planned and tracking Tnechanisms should be developed  to ensure
documentation requirements are met. v N

(o3 e 3N o I o]

Plans to allow for the removal of obsolete programs and code -

should fnclude notification ®f users that their asistance is required and

~solicited in a positive, participatory' role and obtaining support from top -
management. . ’ : o N

\

~

r“ Test data development planning is'extremely important. It

" affects the accuracy and effectiveness of the converted programs and

corisiderable developmrental lead time is often requireds, This is discussed
in more detail during the cohversion preparation phase. N

Yo
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Program modification activities should be included in the
conversion plan. These activities are listed below.

4

0 Language Translation ” °

The experience of some Federal agencies indicated that

o . language translation should ocecur prior to conversion, if

8 - possible. (e.g., Assembly languageé to COBOL for a
o .- COBOL to COBOL conversion)

¥
o -t~

= o Enhancements L o ’

JEEEN . I new user enhancements and functional redesxgns are
N required, they should preferably be scheduled pnor to or
after conversion, and not durmg the actual conversxon

., o Removmg Vendor Extensxons.

All programs should have been examined for vendor .
specific extensions during the require&nenfs - phase.

These should have been identified and documented. ”
Conversion planning should allow time for the removal of

vendor specific ‘extensions and coding, if possible. -
However, vendor extensions may provide capabilities

that standard languages do not. ‘It may not be possible to

remove these extensions and still provide the same

output. Redesign act/wmes may be required.

o Optimization

Programs should be examined for efficiency. - If

; - optimization is. warrapted, plans should be developed to
streamline code prior to conversion. This reduees actual
conversion time and ensures productlon of sefficient
software. :

410  PUNCTIONAL USER AND EXECUTIVE INVOLVEMENT

N “Functional users should be involved throughout this’ phase,
since their cooperation is essential for a smooth conversion effort. Users ..~
should be included ir planning for scheduling and testing (47). The cost of
user committee or work group should be included in_ the total cost of
conversion, and the size and .involvement of this group should be
determmed partla;lly on cost consxderatlons. ,

It is unlikely that agency executives will wish to be mvolved in
the conversion ‘planning details. However, the project manager should

. C »
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ensure. that agency executives are- continually épbrised"of planning |

progress. This level of management can lend Significant support and
assistance in resolving many planning“conflicts that will oceur outside the

authority of the project manager or ADP manager. . > _ :

4.11 'HARDWARE ACTIVITIES |

& 0"

The p‘rojéct team must stay abreast of\all activities relating to
' the hardware procurement, since these activities will affect .the

conversion plans. T
AR : ° _

The hardware ptocurement decisions will impact planning and

conve_x"sion costs according to the selection of the target environment:

equipment, and the availability of the target equipment for_installation,

testing, and operations.: ;

- ~It is recommended that agency staff involved in hardware
acquisition regularly ‘participate in software conversion planning
conferences. ) . N

. -, A
. The project manager must plan for production and conversion
processing. A number of options are available for conversion and should
have been identified on an operational and cost-effectiveness standpoint
during the.requirements phase: »

o On target hardware colocated with source hardware,
o On target hardware located in another facility,

o Through time sharing on hardware provided by the target
vendor, . Co.T . ‘ '

9

o A combination'of the above alterr:gtives.
If the target hardware is not installed prior to. the start of the
conversion, time sharing arrangements on a compatible’ machine will be
required. The hardware RFP may fequire the vendor to provide these
services, or a commercial timesharjng service may, have to be used.

The target hardwére fmay have to be initially installed in
another location if source hardware is still required for production and the
current computer facility is too siall, This will require providing another
facility and all appropriate services, e.g, air conditioning, power, raised
floors. .o " .

The selection of production and/or conversion facilities is
dependent on a number of variables, ‘including cost, availability, and time
frame. Preparing another computer room is expensive, requiring detailed
planning and contract work. If the target computer is placed in another
facility, the conversion team may have to relocate.

1
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costs: ’ a
o B modems) required ,tos in\terfac‘eh
‘ e ertace
o = Computer time. g S :
4.12 PLANNING FOR LOCW('} THE CONVERSION TEAM .
Y . “

conversion team. Sufficient spa¢itihay be available to.house the planning
team as a group, but not be larggsugh to accommodate the conversion
team. If members of the team are located: in a-number of different:
places, it will be advantageous to move them to oné location during the
conversion effort to increase management control. If converted programs
are to be run on hardware located external to current facilities, it may be
advantageous to temporarily relocate the conversion team to or near that

facility.

Plans must be'prepa%r providing facilities to house the

4.13 PLANNING FOR DOCUMENTATION OF CONVERTED
PROGRAMS = , . / U :

Plans should specifically ‘require the conversion team to
produce documentation in accordance with FIPS standardsor guidelines.
Additionally, plans should provide sufficient resources and time for
documentation production. If contractors are to be used for software
conversion, RFP planning should be reviewed to ensure documentation
requirements are addressed. Documentation’ improves software

’

maintenance on a day-to-day basis and significantly aids programmersand ¢

analysts in software conversion.

1

4.14 CONTINGENCY PLANNING

4 To reduce the likelihood) of problems occuring during
conversion, continuous revigw of plans for potential problems can assist in
early identification and resolution of many otherwise disruptive influences
before they occur. No conversion will be problem-free, however. The.
project manager should expect problems and develop a plan to handle
those contingencies as they occur. . ‘ N

During conversion most unanticipated problems occur due to:

) Failure to Maintain Conversion Schedules  Schedule
slippage can be significantly reduced if plans provide
adequate resources in terms of personnel and time to
accomplish conversion activities. Problems are further
reduced-if specific staff capabilities and limitations are
considered in developing schedules and assignments.
However, the project manager must anticipate that some

. personnel will fall behind schedule.

<1"00
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AT Qersonnel Changes Unexpected losses g¢f personnel w1ll
;o . oteur due to sickness;, extended vacatlons, transfers and
. ftermlnatlon. .. . v .

- : .
£ N Fal

o

Schedulmg Def1c1enc1es Because #qulrements can never R

be perfectly defined, some schedules will be developed

. . ' that are too rigid or unreallstlc., ’ S %

[N -

Lo Contractor Related lPTObIJ)nS Contrac‘tors frequently .
" fall,behind schedule or. eonvertegd programs may requ1re :

more gptlmlzatlon than anticipated. ', Je
e
o ,Hardware Delivery and Installatlon ‘Delays . Hardware
‘ installation .may be delayed due-. to contractual
difficulties, transportation delays
. -manufacturing - difficulties of.
preparation. . oy,

-

™

‘due to ‘strikes,
roblems in site

-

Plans should provide a "reserve" of personnel resources and
time to permit. the project manager the flexlblllty to adjust sechedules and
levels of effort to meet contingencies on a case-by-case basis and still

7 accomplish ‘conversion byAhe established end date. Task order contracts
. can. also be negotlated prior to conversion to apply contractors on & quiek
. reactlon basis in resolvmg convers1on problems. ‘ o
The use of a. detailed ‘costing .struct as described in
Appendlx C can assist thé project manager in contl#fgency planning and
execution.' Potential and actual problems can be analyzed and
alternatives selected at the lowest overall cost to the agency.

e »*

lf contractors dre going to Be used to convert software the
potential for problems can be reduced by detailed planning of the RFP in
terms of expected delivergbles, ‘documentation, and = software

performance. Penalties or awards”in: ‘the contract are recommended to

- provide .incentive. for the contractor to stay on schedule and perform’

« . effectively. ,
- 4.15. SECUBITY/PLANI!ING
. :
' Security plans should ,be developed to meet requlrements
developed during the requirements phase. Specific areas which require
planmng attention include: -

. o :Identification'of security software features which meet

o . th eds of the .risk analysis and ‘assignment of
conver%on team responsibilities for inserting security

feature 1nto spftware and procedures during conversmn,

A



4.16 TELECOMMUNICATIONS PLANNING

: J ‘ : [N ‘,0 il
1 . .

dccess control to sensltwe software, databases, system
li rarles and documentatlon,

o Isolnting software t stmg and the’ use of non-sensitive
date\from the operational environment, )

o  Software security assurhuce and certification,
‘ ]

o  Conversion team security training;
¢ . . . ’
‘o Personnel clearances to .include contractors and
gonsultanis, - '

»

o Opex‘ationalpnocedux:es during testing and cut over,

‘0. - Facility requ15ements for sensitive. S6ftware conversion
", products (e.g., locked cabinets, safes for sensitive
listings, etc )s “

" o  Security specifications in-the RFP that must 'be
addressed by the contractor,

Ko Teleprocessing, multi—site and distributed pro‘cessing
© security. ‘ . . .

NBS FIPS PUBS 31, 41, 48, 65, and 73 address security and risk
management considerations which may be helpful in dealing with security
needs during the planning stage. These FIPS- PUBS are' described in
Appendix B. :

*

Plans and schedules must be deyveloped to assure-that the

. converted software and data files can interface with or be supported by

teleprocessing hardware and software environment,

4.17 FORMAL CONVERSION PLAN

All the  activities described in this section should be
incorporated into a formal conversion plan which will serve.as the guide
during the -conversion process. Figure 4-11 is a candidate outline of a

- conversion plan that can be used &s a guide by project managers.

—

The gonversion plan should answer the questions of:

Who shall participate and conduct the conversion?
When will the conversion take place?

Where will the conversion take place?

How much will the conversion effort cost?

©cooo

)

It is recommended that’ the plan be developed in draft.form
and coordinated with the hardware acquisition staff and information
system users p[‘lO[‘ to presentation to agency executives for agproval.

A\ . kY ’
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SAMPLE OUTLINE OF CONVERSION PLAN
. " Figure 4-11
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4.18 - PLANNING DEC]SIONS- [ . ' ‘ -
~ R L
At the "conclusion of the planning phase the conversion plan .
. will, be presented to agency executives for approval to proceed with
preparation and conversion acfivities. It is recommended that the plans
be presented as part of a formal briefing where the entire plan can be
explained and an appreciation gained by top management for plannlng
ramlfxﬂatlons and 1mpacta on overall agency operations.

Once plan approvals are galnéd other management décisions
Wlll involve approving conversion preparation and conversion budgets and
implementation procedures assoclated with conversion preparation, the
next phase. .

419 - ECONOMIC CONSIDERATIONS

During the conversion planning phase, personnel costs should .
continue to be the major element of cost. 'Outside consultant services '
may also contribute to the cost of this phase if these serv1ces are used to .
assist in the planning effort in areas such as developing thé conversion
plan,. reviewing the conversion plan or actually preparing the formal
conversion plan for submission to upper management. Expenses may also
be incurred in the acquisition of automated pro;ect planning, tracking and
reportlng aids. :

. ) N

In this phase, the cost estimates developed for the software
_conversion cost structure will be refined as conversion activities are

"'defined in more ‘detail. Cost information should be developed at the most
detailed level that is anticipated to be required. The accuracy of
individual cost estimates at this -level may not be great; however, the
overall accuracy of the total cost of conversion should improve due to the
use of more detail and the ability to estimate future project costs us1ng
the dctual costs incurred during the prev1ous phases.

"Conversion cost information will be used during this phase to
- assist project management in developing the conversion schedule and
resource assignments. Scheduling decisions should be based on total cost
considerations that include the entire procurement action, not just the
software conversion effort.” The detailed .costing methodology given in
Appendix C -can assist in the assignment of resources to the conversion
effort by allowing a cost-benefit analysis regarding the use of outside
personnel resgurces for conversion funttions. Also, the conversion cost
information will assist the preparatlon of the formal conversion plan by
providing detailed cost information for budget planning by developing
budget schedules by function, phase or.year; developing alternative cost
justifications for the use of outside contractors and conversion aids;
providing continued justification for the conversion effort, and ensumng
the cost-effectiveness of contingency plans. .

r



420" PLANNING MANAGEMENT CHECKLST
S . @

v o Planning team assembled
o On-going costs.being tracked _
o  Team augmentees identified L, ,,

- System programmers
- ‘Security *

- FGCSC ‘
- Consultants o : J
- Telecommunications ‘
-=* * Others

o Coordination and interface on-going with hardware
acquisition staff

Y

0 ‘Budget availnble to support planning
o Project planning constraints identified

Budget constraints affectlng conversion
- : - Hardware procurement
- Time and schedule limitations
- Others .

o} COnversmn staf?ing plan developed

- In-house staff
- External conversion resources

o Tréining plan developed

o Plan for use of contractual assistance and conversmn
, tools during convers10n completed ‘

- RFP plamning
- Tool acquisition, training and use planning
- Contract monitoring

o . Software conversion schedule planned ¢

s - Priorities considered - s
- Conversion responsibilities assigned-
- Schedule developed
- ' - Information system user input :
= Multiple site schedules considered

o Conversion plan tracking mechanism deve10ped




- . o  Software preparation plan developed {
. _

- Documentation u[fdates ;
, oo Removal of obsolete programs and codes

- Test data "~
* - . Preconversion program preparation
- Optimization
\ o Continuous interface with agency executives and
\ information users s '
o Conversion facilities planned
' o -Locating conversion team planned N
' o  Documentation production plgnned
A O Contingency planning accomplished
o  Security plans developed
' o Telecommunications and distributed processing’ plans
' accomplished ?
\ .
o Conversion plan drafts -
- N - Internal agency coordinationor
' - Agency executive approval
9
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SECTION5 _ /

CONVERSION PREPARATION PHASE . : ' o

This phase is a direct continuation ‘of conversion planning in ~
that many of the plans made during that phase are acted upon. At the end -
of this phase, the project manager will have accomplished all activities
that are required to begin actual conversion (23). ~ .

’ " On a timeline of conversion activities, the preparation phase
may be significantly overlapped by conversion planning on one side, and -
the conversion phase on the other. This is illustrated in Figure 5-1. _/ '
However, the activities or functions that occur during preparation are : '
distinct from plannirkg or actual conversion activities. Thus, preparation
is discussed as a separate phase. S '

_ While p?e[)aring‘for the conversion, the project manager must
continue to monitor project cost performance relative to the initial ,
budget established during project initiation. The preparation activities
~may require significant expenditures over a-short time period as the
coniversion staff is acquired, facilities and equipment. obtained and
conversion tools developed. Due to the chiange in magnitude of conversion
related expenditures, the project manager may find it necessary to track
project costs closely and-report regularly (e.g., monthly) to top executives
to assure them that cost controls aré being used. By comparing software
conversion preparation costs estimates against actual costs incurred, the
project, manager will be able to refine cost estimation data and .
procedures. This will permit more accurate projection of conversion costs C
in future phases and future conversions. -

During this phase the project manager will begin to seg areas\\_ ’
in the conversion plan that need improvement or revision. The conversion -

~ plan, however, should have the flexibility to allow for changes, and
modifications by the project manager when needed.

5.1 OBJECTIVE | I

The objective of this phase is to complete: all activities |
necessary for the project team- to commence conversion. This objective is
accomplished by following the conversion plan and. conducting all
activities that, if not accomplished, would interfere with or impede the
conversion effort. These inctude assembling the staff, training, obtaining -
software tools, obtaining contractual assistance, and’ obtaining’ facilities
and necessary equipment. : - '

. - [
- B 4




CONVERSION CONVERSTON

PLANNING PREPARATION CONVERS TON

-

- o PHASE INTERACTION

Figure 5-1




52 DECISIONS IMPACTING SOFTWARE CON¥ERSION

The project managgr must be aware of, and prepared for,
decisions made by top management and external organizations. New
decisions may be made that affect the conversion effort. The conversion
plan and schedule will have to be modified based on these new decisions.
For example, the budget may be changed, forcing the project manager to
change conversion schedules. The target machine may be changed,
forcing a change in scheduling, staffing, and trammg

By continually addressing the full cost of the conversion
effort, the project manager will be in a position to correctly relate the

conversion cost impact ‘of these “external decisions to agency executives
and involve this level of management in the total conversion effort.

5.3 CONVERSION PREi’ARATION ACTIVITIES
Flgure 52 illustrates the major activities that occur during
the preparation phase. They provide the framework for the subséquent
portions of this section, and include the following: j; X
o The conversion budget must be approved,

‘o Work packages must be developed,

" o The project team must be assembled and a331gnments
disseminated,

o The training staff must be assembled and trammg must

" start,
o Contractual support, if needed, must be obtained,
o Software 'tooi/lg must be obtained or developed and team
members trained m their use,

o Equipment must be obtained and located with
appropriate users (e.g., terminals),

o The project team should be located in the facilities to be
used during conversion effort,

o Test data an3 files must be developed,
o  Program modifications should be started,
o Documentation should be updated,

o Hardware procurement should be monitored,

109
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CONVERSION BUDGET. APPROVAL
WORK PACKAGE DEVELOPED
PROJECT TEAM ASSEMBLED
TRAINING INITIATED
CONVERSION SUPPORT ACQUIRED
EQUIPMENT OBTAINED

TEAM LOCATED IN FACILITY
TEST DATA DEVELOPED
PROGRAMS MODIFIED
DOCUMENTATION UPDATED

HARDWARE PROCUREMENT |
MONITORED

USER & MANAGEMENT INTERFACE

Rgpaﬁgés TRACKED

PROBLEMS RESOLVED

~

CONVERSION DECISION

MANAGEMENT DECISION

. CONVERSTON PREPAﬁATION ACTIVITIES

Figure 5-2
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o Users' and agency executive's conversion responsibilities
must be coordinated,

o Progress must be tracked throughout the phase,

o Problems as they arise must be addressed and the
conversion plan modified as needed.

5.4 BUDGET APPROVAL

It is imperative that prior to beginning costly preparation
activities, project management obtain final approval for the budget. This
final approval should reflect any recent budgetary changes and financial
reporting requirements desired by management. In previous conversion
phases, costs were primarily related to personnel. Costs will climb during
the preparation phase as the larger conversion team is being assembled,
contracts are awarded, and equipment and facilities obtained.

5.5  DEVELOPMENT OF WORK PACKAGES

‘ The project manager and team leaders will dev"elop and
assemble comprehensive conversion work packages to facilitate
conversion (45). .

Work package preparation includes the effort to physically
assemble all work packages and to establish an inventory and control
system for the work packages. Each work package should contain enough
information to enable the converter to adequately define what is to be
converted (programs, files, control stream language, ete.), to ascertain
the system/subsystem functions, to identify all system/program -
documentation needing to be redocumented, and to execute and test the
converted system/subsystem to guarantee conversion was successful. A
work package should be large enough to encompass a functional area (a
system or subsystem) and should be made up of information deseribing the
overall package (system/Subsystem) and its individual components
(programs, files, ete.). The content and makeup of individual work
packages should be determined for each conversion, but will typically
consist of such items as:

' Work package transmittal sheets,
System/subsystem descriptions,
System/subsystem test data and descriptions,
System/subsystem control stream language job streams,
System/subsystem run documentation, :
Program inventory forms,
File inventory forms,
Program deseriptions,
Source and compile listings,
File descriptions,
Program test data,
Program documentation,
File documentation.

0000000000000
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5.6 ~ ASSEMBLE CONVERSIQON TEAM

Conversion team members who will work on the conversion
must be assembled or notified during this ppase (47). Each person must be
informed of: ' : :

When their conversion work will begin,
To whom they will report,

Other members of the project team,
Reporting mechanisms to be followed,
Areas of responsibility,

Schedule for completion of tasKs,
Priority ranking of assignments,
Training schedule,

New work locations, if applicable,
Equipment available.

0O0000O0O00O0O

T

i, Project managers may find it helpful to notify the conversion .
staff members and inform them of their responsibilities using a form or
written format. This will improve understanding and ensure all pertinent
information is conveyed to team members. An initial group meeting is
recommended to discuss the overall goals and objectives of the conversion
effort. Thereafter task leaders can then meet with their respective staffs
and disseminate detailed information to each individual. Probject team
members should be made aware of the fact that they will be dedicated to
the conversion until their particu]fﬁ\duties are completed.

Task leaders should hold regular meetings with their staff to
discuss progress and review any problems which may arise.

Project team members will be furnished work packages as part
of tasking. Project team members should review their particular tasks,
and notify their task leaders if they foresee any problems (e.g., not
enough time scheduled for a particular program - conversion). The
problems that surface may require modification of the conversion plan.

5.7 TRAINING

. - \

The project team members should be scheduled for any
training that is required. If on-the-job training is to be used in lieu of
formal training courses, some initial productivity loss can be expected as
the learning curve is gained. If on-the-job training was not.considered
during the requirements phase, the conversion plan and schedules will
require adjustment. In addition to the conversion staff, training will be
promided operational personnel, functional system users, and other
mebers of the ADP staff, not involved in conversion, but who will
ultimately perform software-related work on the target system..

~The project’man'ager must acquire and provide the instructors’
to train the conversion staff and ensure that training plan objectives have
been met (33). Except for very large conversions, one to two

a
!
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instructors should be Sufficient. Multiple-site conversions mdy require
more trainers if software conversion is decentralized or if a constricted
_ conversion schedule requires concurrent training at two or more locations.

System programmers should. make \special' training

presentations, as required, to inform the conversion team of systems
. programming impacts on application software. Also, any security-related
training should be accomplished.

5.8 OBTAINING  CONTRACTUAL  ASSISTANCE  AND
 AUTOMATED CONVERSION TOOLS
' . /
5.8.1 PREPARATIONS FOR OBTAINING CONT\DACTUAL | 5
-+ 'ASSISTANCE ' |

Any planned outside assistance must ber htained duriné this

phase. The project manager will have to provide assistance in or
accomplish: : ' : ’

Preparing the software conversion RF

o Releasing the RFP,/ :

o Evaluating proposals,

o Selecting a contractor.

Plans for these activities were e during'. the conversion

planning phase including planning the specific content of the RFP,
However, contractual procedures in obt'ﬂihing software conversion support
. can take from four to six months from.time of“issuance of the RFP. The
contract must be solicited, evaluated and responded to "by vendors,
negotiated and awarded. The potential for time delays is great. It is’
essential that contractual assistance be ‘obtained on schedule because
slippage in this area may force slippage of the whole conversion effort.

: The selection of # contractor to assist in the conversion
process is critical since the contractor's ability will affect the outcome of
the entipe conversion effort. Contractual evaluation fgctors. applied in
this phaSe include, but are not limited to: '

o History of Company

Specifically how long has the vendor been in business;
financial standing; soundness of corporatex management

;j practices; background of corporate management.
1 - \\ * ‘-. I
T b  Experience ¢

Types of conversions the vemndor has been involved in;
success; problem resolution methods; . familiarity with
the agency target hardware environment.

v
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o Personnel. -

The skill and experience level of the employees; turn
.over rate. ' ‘

0. Cost, Deliverables and Responsibilities

The proposed deliverables and schédule; responsibilities
assumed by the contractor; contract cost.

-

o Testing ' - E Ty

Ability of the cént'actor‘.’to meet test objectives;
proposed alternatives; acceptability of alternatives.

-+ After selecting a software, contractor, meetings should be
held with their representative. It is important that lines of communica-
tion be kept open and that -misunderstandings be quickly detected and
resolved. Since a contract statement of work can never completely
address all contingencies that occur during the conversion, it is important
to develop and maintain a professional, cooperative working relationship
with the contractor. .

The contractor should thoroughly understand how progress is
going to bé monitored, and how performance penalties or awards will be
determined. This includes identifying to the contractor which staff
members responsible for specific areas of the conversion are contractual
points of contact.

’

5.8.2 AUTOMATED TOOLS §

o Automated tools, if used, must be obtained or developed
during this phase. If they are to be obtained from a commercial source,
another RFP may have to be released. (Note that the decision to develop
the tools in-house or obtain them from an outside‘source was made in
earlier phases.) Potential contractors should be required to perform a live
test demonstration on a sample program prepared by the project team.
Results should be evaluated for accuracy and efficiency and based upon
the full cost impact of.each proposal on the total software conversion
cost. The cost of the automated tools should be compared to original
estimates and, if significantly greater than the estimates, their cost;
effectiveness should be reevaluated. - .

If the tool is to be developed in-house, a staff must be
assigned to develop the tool as well as tool verification data. Data
processing resources must be made available to the dévelopers. " After

tools have been acquired br developed, the conversion team mempers'

must be trained in their use.’
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5.9 LOCATING CONVERSION TEAM/OBTAINING EQUIPMENT
. a o . v,
Project team members should be located in_their team
facilities. New offices should be equipped with adequate furniture -desks,
chairs, lights, telephones. he project managgr should ensure that
adequate resources are available to those team members who require
moving assistance (e.g., boxes, transportation ete.),(4). ‘
Relevant data processing equipment ‘that project team
' members may require (e.g., card files, terminals, modems, and telephones)
must also be obtained. - These should be in place and tested prior to
starting the actual conyersion process. -

5.10 CONVERSION FACILITIES

Management must obtain conversion facilities, and develop
procedures for use. Information distributed to the project team prior to
~ the conversion should inclyde: ' .

Location of facilities,
Operational procedures,
- Hours available,
Points of contact,
Access and security issues,
-ADP communications, telephone numbers,
Logon procedures, - :
Protocols and passwords required to log on hardware,
Troubleshooting procedures. N

©00000060O0,,

- 5.11 DEVELOPMENT OF TEST FILES AND DATA

Good test data should be developed prior to code conversion.
If the conversion is to be done totally in-house, project team members
will have to develop the test data. A management question arises,
however, when a software contractor is used. Who should develop the test
data, the contractor or the olganization? All of the organizations
interviewed in preparation of this guide developed their own test data.
However, it may b%ut“\lf,asible for the contractor to develop the test data
for agency review and validation. Deciding who should develop test data
will have been accomplished during the requirements phase. Whether test
data is developed by an agency or contractor, it is important that
information systems users have the opportunity for input and review.

. Test data preparation and generation includes all creation,
preparation, and generation of test data sets to validate the converted
programs, files, and systems (45). It should ensure that unit test data



°

~ sets are small enough in volume to minimize testing costs, but thorough
enough®to exercise at least 70% of the logical paths of the program.
Several studies have independently shown that typically a system will
spend 50% of the run timg, in 4% of the object code; and 10% of the code
typically will account for 90% of the run time. The implication is that
90% of the testing may only be exercising 10% of the code. = Thus,
ensuring that about 70% df the logic paths are executed may still be
inadequate. The 70% tested must include the code that is typically the
most frequently -used.- Preparation of test data for execution of the
programs following clean compilation should stress the use of data that
will execute a maximum amount of the program logic with a minimum
amount of input data. Because test data are usually prepared and
generated on the source computer, their preparation and generation
should include the conversion or transfer of the test data files to the
target computer so file comparisons can be performed.

5.12 PROGRAM MODIFICATION AND\ INCORPORATION OF

USER ENHANCEMENTS INTO SOFTW ‘

Any additional modification of programs should ocecur durin;
this phase. Project team members should: . _ .

o  Remove any obsolete programys‘ and code. This will
require team members to interact with users.

o Program desired user enhancements into the system in
advance of conversion. It would be preferable to do this
after the conversion.. However, if time allows or
enhancements are mandatory, changes should be
accomplished during this phase. :

o Remove vendor extensions from the code. However,
thjs may not be possible because the extensions may
meet a requirement -that cannot be provided by standard
languages, or by target vendor extensions. Project team
members should familiarize themselves with these
_extensions, reprogram where possible, and develop
" alternative plans for extensions that cannot be removed. "

o vOptimize"softwaan'e to shorten conversion time and ensure:
efficient code is converted.

At some point immediately prior to a system conversion,
software development should be frozen. This will help ensure that outputs
on source and target systems are the same during parallel testing.
However, the experience of many conversion managers indicates that this
is more difficult in practice than in theory. Functional usgg often -
require modifications at some point during the conversion, some
systems cannot be frozen. Established and. enforced systems change
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~ procedures can reduce problems of simultaneously converting software
that is under development. Change control procedures permit
identification of a software version configuration and a continuing record
of all changes as they are applied to specific versions,'.A version can be
selected for conversion and the recorded changes added later. If an
agency does not have good .change control procedures in effect, the
project manager should enlist the support of the ADP manager to
.establish and implement change procedures prior to actual conversion.
-9:13 DOCUMENTATION (
The project manager will have to ensure that documentation is
updated. Documentation should be brought to a current state for all
software that is not going to be completely .redeveloped (33). For
software documentation that is in a poor state of maintenance or is non-
existent, the project team will have to do considerable research and
writing. Some training may be necessary, particularly for newly assigned
personnel or contractors, in agency documentation standards or FIPS PUB
38 and 64. Managers will have to arrange for administrative support in
documentation production and perform quality reviews as documentation
is produced. It is advisable to produce documentation on automated
,equ1pment (e g , word processing) to facilitate revision and mamtenance.

-If user documenﬁatlon revision .or update is requ1red (i.e , users
manuals) managers will have to coordinate with functional users and
achieve their cooperation in the documentation effort.

'5.14 HARDWARE PROCUREMENT

The project manager must keep informed of all activities .
relating to the hardware procurement. The project manager of one
agency interviewed did not stay abreast of hardware procurement
activities, and was surpmsed when target hardware- was switched m1dway

. through the conversion effort. This forced abrupt, disruptive changes in

planning and conversion preparation.
5.15 USER AND TOP MANAGEMENT INVOLVEMENT

As in all other phases, functional users should be involved
throughout conversion preparation. Users have to keep the project team
informed of any new functional requirements that impact on software to
be converted, particularly those that occur from outside the agency.
User's cooperation is alsa needed in modifying programs, freezing. the
software, and in obtaining documentation. -
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5.16  TRACKING PROGRESS

The tracking mechanism, developed during the conversion
planning phase is implemented during this phase. After assignments are
disseminated, management must track the progress made by the project
"team as it prepares for conversion. .

At the project management lével all'preparation activities
will be tracked in detail. The projeet manager must have immediate
access to information on a daily basis concemmg progress in:

Program modlflcatlon,
Program preparation,
Documentation,

Test data development,
Facilities - staff and conversion, L ‘
Equipment installation, ‘ . -
Software conversion contract, . :
Autom?ted tools development.

00000O0CO0OO0

The project manager cannot develop the project details alone.

The project team leaders will assist in compiling and reporting on assigned
project  responsibilities (e.g., ‘specific program  modifications,
documentation, etec.). PrOJect status should be displayed on visual
tracking aids selected for use. Bar charts are commonly used since they
can display the status of all project activities and whether objective end-
dates have been reached. Regularly-scheduled project team meetings (dt
least to the team leader level) are re ‘&ommended no less than on a weekly
basis, to allow team members to surface potential problems and to keep.
the entire team apprised of progress. .

At levels above the project manager, project status
information should be summarized and regularly reported no less than on a
monthly basis. Graphies (e.g., bar charts) displaying status of major
preparation activities are equally useful in reporting project status to
agency, executives as the more detailed charts are to the project manager.
Scheduiad project status brlefmg& maintained since the project initiation
phase will continue and assist in keeping top management informed.
Exception reports of significant problems, beyond the capability of the
project manager to resolve, should be immediately pmv1ded

C 9.7 DEALING WITH UNFORESBEN PROBLEW

Unanticipated problems begin to surface durmg this phase. As
problems are identified, they must be addressed.  This is a key
management issue. Postponement of problem-solving, no matter how .
minor the problems appear, may result in havmg to cope with larger,
compounded problems durmg actual conversion.

/- . '
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. Common preblems that may arise during conversion
preparation can be associated with the following list. Comments are
offered on how the oceasion gf these issues.may be reduced or avoided.

o Unexpected management decisions

- Budget modifications _/
- Change in target machine
- Schedule change forced on project management
Comment: Contipuing coordination  with agency staff
members and regular executive level project status
briefings may provide advance information to plan
and execute schedule changes.

-0 - “Project team AT .
- Personnel losses
- Poor personnel morale
- Skills don't meet expectations
- Personnel cannot be dedicated to prOJect Ty

Comment.rRegular team briefings can imprgve morale. Quick
reaction task order contracts céin be:executed to
acquire additional staff and skills needed.

Trainj

Inadequate training "
Poor attendance ™
Conversion environment changes (target hardware
or software is. changed)

:| Training plans should have provisions for remedial
training and additional classes. Eagh absence
should be challenged. Training schedules published
well in advance reduce conflicts with leaves, etec.

"Contrac tulal assistance

- . Delays in preparing RFP package
- No vendor bids '
- ‘Vendors cannot meet requirements of RFP
- Poor customer/contractor communications
. Comment: Accumulate RFP input in looseleaf form as it is
: developed in the requirements phase. This.eases
RFP preparation. Advertise well in advance an
intent to issue an RFP and what the scope of work
will be. On large projects insist .on a full-time
~ contractor project manager and have the COTR on
the project management team.
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o) Auto mated tools

Comment:

No commercial tool avallable to meet agency
requirements :

No vendor bids o

Delays in development m—house

Tools inefficient and/or inaccurate

Assessment of automated ‘tool requirements early
in the requirements  phase should preclude  this
issue .

o) Projecf team facilities

-Delays in obtaining muipm%nt, - _offiée'

furniture, telephones, modems, terminals, etc.
Facilities are unavailable
Delays in moving personnel

Comment: Identify requirements early; obtain budget.

Com mem

o Conversion facilities ‘ .

Low priority given to project team personnel
Facilities are inadequate or inconvenient
Data communication problePs

5 Unrehable hardware

Maintain ongoing coordination with hardware staff
Anticipate problems early and explain
ramifications at executive level project reviews.
Identify backup hardware and commumcatlons in
contingency planning. :

0 Test data

Developed test data is madequate
Delays in developing test data:

Comment. Solicit early user input in developmg test data. )

Stress continuous agency maintenance of test data

- packages.

o Program modification

" Users continue to enhance the1r programs, or re-
quest enhancements
Modification more difficult than anticipated



4 -

omment. Established . change control p’rocedures;V good |
documentation, and use of standard uages, .and

restricted use. of vendor unique utilities during
~normal software operatxons should ease problems in
this area.
. . ) ] . [
e ‘ o Documentation S

- Addxtlonal documentatxon not avallable, :
: = ~ Users'do not cooperate
: - Development or modification of documentatxon
more dlfflcult than antlcxpated '

Comment: Estabhsh and enforce documentatlon standards at
N all times. .

L,

o Hardware _procurement - P
- Target hardware change:
4 Delays in obtalnmg target hardware

‘Comment: Continued and close coordlnatlon with hardware:
acquisition stht. . \
o . User involvement - T %‘
- Users do not cooperate: additional enhancements
modifications requested

_ - Users fail to provide documentation -
- Users react negatively to freezing of software .

Comment: Maintain regular reporting to top agency officials
' to gain their support and cooperation. Continue
user interface. Involve users in project planning.

o Tracklng progress S ~
- PrOJect team members fail to maintain records

. - - Project team members fail to use reporting- RE

hierarchy

- Tracking mechanlsm does not adequately track
progress

- Project management fails - to use tracking

mechanism adequately
- Costs not tracked
Caomment: Assign reporting responsibilities; review plans and
tracking for flexibility and ease of use. Plans
~should be "looseleaf" in pature. Rely on visual
tracking axds.

~
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5.8 © CONVERSION PREPARATION MANAGEMENT DECISIONS

~
=]

approval will-be given to proceed with qonversnon activities. In an actual
conversion environment conversion will commenece before all preparation
activities are completed. The actual ‘conversion decision will be based on

At the conclus1on of the preparatlon phase, agency . executlve .

a determination that conversion can commence with mlmmum dlSl‘upthﬂf )

due to uncompleted preparatlons g

<
-

5.19 : °ECONOMIC CONSIDBRATIONS

Y-

Preparatlon for - conversnon may require large, “one-time

- expenditures to activate the software conversion plans. As a result, cost

elements other than personnel may become s1gn1flcant Fhese include
‘6ne-time expenses for the purchase of conversion tools, ADP equlpment
and office furniture and fixtures to dccommodate additional conversion
. ‘team resources (e.g., contractors). Renting these items may reduce the
magmtude of these costs; however, certain - nonrecurring expenses for

' frelght installation and site preparatlon may still occur. Personnel costs -

M

‘team is assembled. Items such as moving expenses, new hire expenses,. -

~ and offlce Space renovatlon expenses should not be overlooked

-

The software conversion life’ cycle cost information should
continue to be defined ‘at the same level of detail used during the’ prev1ous .

.'aa

phase. The cost. information should be. updated as actual expenses’ are '

.‘Incurred. Cost estimates prepared for the conversion phase should be to
reflect the actual expenses of the conversion team ‘assembled during’ this
phase, and refined to mcorporate any changes in prOJect 'scope or
schédules. v o % ‘ o s

f.x', .

~ and related occupancy cdsts. will increase during ‘this phase a5 the project = |

The prlmary use of the software convers1on cost mformatlon o
dur1ng this.phase is the. comparison of actual expenses to cost estimates. -

Slg'nlflcant cost-variations -idéntified. should be reported to top manage-
ment -for early resolution of - potentnal budgetary problems. Equipment,
f&cﬂltles -and - conversion tool acqunsmons should be evaluated using the
total prOJeét cost of the conversion-effort to determlne the lowest cost
altematwe . During. this phase minot: adJustments m -the decision plans

may bé- made These adJustmen‘ts shotild also be -evaluated on the full cost

1mpact of eagh alternatlve to assure the cost—effectlveness of any

Communlcatlon w1th management and users durmg thlS phase'”:‘,. g
should include cost cons1derat10ns, -such: s’ expenses; to~date, . prOJected_'
budgets, and evaluation of the contlnued cost—effectlveness of the

proposed conversion effort. Sy A
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5.20

CONVERSION PREPARATION MANAGEMENT CHECKLIST

0°

.0

Conversion preparation budget adequate and approved

Costs being tracked - - '

External impacts affecting preparation and conversion
assessed

- Conversion project budget changes

- Target hardware changes

- Other

Project team reorganized for conversion preparation
Staffing schegules prepared »
Training plans in effect

Software conversion RFP

- Prepared

- Issued -

-  Negotiated
- Contractor selegvt’e&\

- Contractor/project m?wagement coordination

Automated tools acq

- Contractor develop
- In-house develop

-‘Staff trained iﬁ tool use

Conversion project team

- Notified

.- Briefed

- Responsibilities assigned
- Assembled and located
- Trained

\

. Conversion facilities obtained

- Computer support
- Terminals '
.~ ., Team informed of procedures
. ' "
&
i:’g?’i ' )
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\ o Test data and files available and tested
- Information system user input
0 Software development frozen (if possible)
0 Change control procedures in effect
K Programs modified as required prior to conversion
0 Documentation completed
@
o Continuous and ongoing coordination and reporting with
- - Top management .
- Information system users
- Hardware staff

0 Plan tracking in effect

o Contingency plans reviewed for effectiveness, remedial
/action taken '

0 Costs being tracked

- Cost estimates refined for future use
- Extraordinary costs reported to agency executives

0 Conversion budget and preparations reviewed
. ;

o - Agency decision to convert

¢
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SECTION 6
THE CONVERSION PHASE

During the conversion phafe the adequacy of planning, -
organization, and project management is revealed. The conversion phase
also provides the opportunity to develop a software posture which will
directly affect the success of any future conversions.

6.1 OBJECTIVE

The objective of the conversion phase is to complete the
conversion as effectively as possible in the time provided, and within
authorized budget limitations. While the objective is simply stated, the
decisions, organization, and activities that relate to attaining this
objective are complex and' will require continuing and involved project
management attention throughdut the effort. '

6.2 CONVERSION PHASE ACTIVITIES

' Figure 6-1 illustrates the major activities that occur during
convepsion. These are: _

K Team management, organization and staffing,
External interface and coordination,

Training, - . .
Sécurity considerations,

Software conversion,

Unit and systems testing,

Parallel testing and crossover,

Documentation.

oo'ocNg_ooo

These activities will be discussed in subsequent portions of this section. .
The purpose of the discussion is not to provide managers minute, technical
details associated with the various functions, e.g., software testing. Many
technical references exist to provide this information if the experience is
*lacking in the project.management or project team staffs. Rather, the
intention is to provide managers an understanding of the functional
relationships and the management considerations that apply to preclude or
_reduce problems during conversion and achieve the goal of an efficient
and effective software conversion.
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6.3 - MANAGEMENT, ORGANIZATION AND STAFFING

Managing the skill mix and composition of the project team>
will be the biggest management challenge during the conversion phase.”
There are multidimensional variables of skills, numbers of personnel, and
time requirements. See Figure 6-2. '

6.3.1 TEAM COMPOSITION .

composed of analysts and programmers augmented or assisted by systems
programmers, training personnel, system operators, security personnel and
information systems users. TBhe skill mix is usually\rﬁnade up of in-house
personnel as well as consultants and contractors in levels of effort
established during the requirements phase and applied according to
conversion plans and schedules.

{ During the software conversion phase the project team will be

Initially the project team consists primarily of analysts and
programmers. As unit testing is implemented, systems  operators -and
programmers will assist. * » .

Midway through the conversion, information systems users will
be assisting in system and initial parallel testing. Security personnel and
information systems users will be assisting in software verification and
‘validating achievement of security and privacy software requirements.
Input from data entry personnel, tape and disk libraries and input/output
staff members will permit the project manager to .develop efficient
procedures during parallel testing and refine user and operator manuals.

In the later stages of the conversion, as -applications on the
new system complete parallel testing and are accepted by users, .the need
for analysts and programmers converting code diminishes. Project team
detivities are primarily associated with parallel testing, software security
certification, user acceptance and documentation. As people are no
longer required in conversion activities, they revert back to normal
duties.

’ 6.3.2 . PROJECT TEAM ASSIGNMENTS

Assignments and schedules for the conversion project team
will have been issued during conversion preparations. However, new staff
' members, including contractors, will most likely be required to replace
personnel losses or applied to regolve unexpected problems as a result of
contingency planning. Providing these new additions written instructions
on their project duties, responsibilities and reporting procedures will -
facilitate their integration into the project effort.
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6.3.3 PROJECT TEAM INTERNAL INTERFACE

During conversion, project meetings are particularly important
to keep the entire team appraised of status. On large conversions the
total staff involvement at any one time can be 30-40 personnel. Team
meetings of this size are impractical on a day-to-day basis. Periodically
(e.g., on a weekly basis) the team should be apprised of progress or status.
The project manager should hold more frequent meetings, probably daily,
with task leaders to coordinateconversion activities.

The press of conversion activities will create tendencies to
cancel or postpone meetings with the team or task leaders. This should be

- avoided. Besides keeping the project staff informed of status, meetings

assist in developing a team spirit and sense of belonging to an
organization in an otherwise ad hoc assembled group of personnel. Most
importantly, since management commonly assigns high quality talent to
conversion -team duties, meetings can focus considerable talent and
experience on means to resolve problems that may arise.

Conversion team leaders and designated specialists working on
specific conversion tasks should be inputting status to tracking
mechanisms established for project control. There will be a tendency for
,nembers to delay this input due to the press of business. Project
managers will have recurring needs for status information quickly in,order
to respond to top management requests or to respond to jinquiries
originating outside the agency (e.g., GSA).. Project managers should
therefore monitor the degree of currency of project status information
and discipline or revise the tracking procedures if information currency
slips.

- Graphies, such as bar charts, should be used at the team level

. since they visually aid the project manager and the team in determining

status. Conversion task.leaders and other specialists (e.g., security) also
will be inputting status and historical information into a history log. This
log should be in looseleaf form but organized in some fashion which will
support the post conversion analyses. The format deseribed in Section 7
for the analysis report is suggested. In addition to its historical
significance, this log will be useful to newly-assigned team members in
gaining an overview and understanding of project objectives and status.

6.4 EXTERNAL INTERFACE AND COORDINATION

During conversion regular and continuous interface is required
with ageney executives, functional information systems users, hardware
operations personnel and any contractors employed for software
conversion. - .

)

-~
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6.4.1 AGENCY EXECUTIVES \
Regular project briefings and other status reporting
 mechanisms, established and ongoing from project initiation, are critical
during the conversion phase. Although contingency and other planning
should have precluded many problems arising during the conversion phase,
no conversion will be 100% devoid of problems. Significant, unforeseen
problems should be expected due to influences outside the control of the
agency, ADP or project manager. Prime examples which have affected
Federal conversions include budget cuts and hiring freezes. If
contingency planning has not provided the project manager the flexibility
to deal with these problems, support of top management will be required.

6.4.2 INFORMATION SYSTEMS USERS

, ~ Close and continuous interface will be required with functional
information system users during conversion. Their support to conversion
efforts is critical during this phase.

« \

Information systems users will assist the project team in
system. and parallel testing. Additionally, if security or privacy features
have bean engineered into software, users will have to assist in sedurity
verification and software accreditation procedures. Project managers can
expect that busy users will experience some inconvenience as a result of
conversion activities. Their continuing support will be directly related to
rapport established prior to actudl corversion. : T

User interface is most important in freezing new software
developments d_uririig conversion. Frozen software reduces many problems
for the project manager. User and top manpgment support in freezing
development will have been achieved during prior conversion phases.
However, since the time of actual conversion can be quite lengthy,
extending over a year in large conversions, project managers can expect
impatience and some support to wane for postponing new enhancements.
Attention to developing conversion priorities and schedules, approved by
users during the planning phase and adherence tq these schedules during
conversion will build confidence among users that their inconvenience in
obtaining mew enhancements will b¢ minimal = If new enhancements
cannot be avoided, change control procedures can reduce the trauma of
converting dynamic systems and programs.

6.4.3 HARDWARE _AND'OPERATIONS STAFF INTERFACE

Considerable support will be required from the operations
staff particularly during testing. Although testing can be planned and
scheduled, actual testing will require many schedule modifications as
software systems are debugged. These schedule changes will
inconvenience the operations staff. Project managers should ‘encourage

participation of operations staff members at project meetings to promote
~ operations staff cooperation and encourage their input on day to day
scheduling adjust ments. .
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6.4.4  CONPRACTOR INTERFACE

: Planning for conversion with -large contractor software
conversion efforts should have provided a COTR on the project jmanagers
staff and a contractor project officer. If this has been accomplished, the

. day to day interface necessary to keep contractual efforts on track with

in-house conversion actions will be facilitated.
6.5 TRAINING

Most of the training for conversion was accomplished in the
previous phase, conversion preparation. Nevertheless some training will
be required in the conversion phase. '

A If newly assigned personnel are applied to the conversion team
to replace, unexpected losses, they will have to be trained in their duties.
Additionally, there will be ongoing, ad hoec training requirements to
operators, data librarians and data entry personnel as operating
procedures are refined during testing. This training is normally
accomplished by members of the project team. Project managers should
ensure that the necessary procedures and documentation (e.g., operations
manuals) are developed and used in conjunction with this training. =

: < \

Information systems users normally do not require extensive -
training unless new functional changes are included in the converted
software. Some user training may be required when users assist in
systems testing. During parallel testing users will have to be trained to
the extent that they can differentiate between and compare the-source
and target hardware production runs.

6.6 SECURITY CONSIDERATIONS

The project manager, working in conjunction with the agency
information System security official and the information systems ysers
will ensure that~the design reviews are conducted during systems testing
and that sensitive systems are carefully monitored for security during .
parallel testing. In accordance.with OMB Circular A-71, the sensitive
information systems will require certification at the completion of
systems testing by the information systems security officer or agency
official designated to certify that the systems meet the documented and
approved system security specifications, meet all applicable Federal.
policies, regulations and standards, and that test results demonstrate that
the security provisions are adequate. :

6.7 THE SOFTWARE CONVERSION

) Software will be converted in-house,-by contractor, or a
combination of the two, using schedules and work packages developed
planning and preparation activities. . ' :
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6.7.1 IN-HOUSE CONVERSION

" The first source programs to be converted should be the most
complex or those that have been frequently modified. Complex programs
force project team members to become thoroughly familiar with the new
software If there are going to be software problems which could result in
serious slippage, management is provided an early-awareness of this
condition and can apply remedial actions. Frequently-modified programs
are the most complex as a result of the modifications. They are also
normally associated with information systems of high user interest.
Giving these priority, converting"them first, and placing them in an
operational mode avoids ‘user pressures to incorporate new enhancements
during conversion.

If new enhancements cannot be avoided, one method of
minimizing the effect of modification during .the conversion is to
implement change contrdl procedures which carefully record all changes.
Duplicate work packages, go the the project tegm and the other to the
maintenance programmer(s). The maintenancee&‘ogrammers continue to
make changes as the frozen programs are converted. Changes to the
converted program are added later (23). :

6.7.2 APPROACHES

The conversion approaches taken by the project team are team

" conversion, individual conversion or a combination. The project team
members will employ the previously-decided techniques of manually
converting code on a line-for-line basis, reprogramming, redesign, the use
of automated tools, or a combination of the four methods. Selection of
the approach will be an agency management decision based upon available
personnel resources, skills and experience, time available, and desired
performence of the converted programs. - o SR .

~

6.72.1 Team Conversion

With team conversion, each member of the team is assigned .
either Control Stream Language (CSL), data files, or source.programs.

+ One person or group of people is in charge of copverting all CSL, another
handles all data files, and-a third converts all source programs. The
teams differ in size as dictated by the conversion workload.. Also, the
skills required of the team members would differ. The CSL and data file
teams rieed not be trained in.application program- languages, e.g, COBOL,

_ Assembly Language, FORTRAN, ete. The advantage of this approach is ’
the facility in developing conversion staff skills.” Each team has only to
become experienced in specific rather thap broad software skill areas. .
The expertise in each area will be more quickly acquired and applied.

! Each team can develop- expertise in the other areas later, as tinie permits.
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6.7.2.2 Individual Approach

With the individual approach, each person converts all aspects
of the system in his/her realm of responsibility: CSL, data files, and
source programs. For shared data files, conversion responsibility should

. be assigned to on€ person. The advantage of this approach is that

- individuals become familiar with the total requirements of the individual
systems. The responsible person can often anticipate and resolve some

- problems which might arise based on this insight. The disadvantage of
this approach is that it takes longer to develop all the skills associated
with-system conversion rather than one particular area of expertise, eg.
CSL. :

6.7.2.3  Modified Approach

A - The modified approach is a combination of the two. An
-example would be team conversions of CSL ‘and data files. Application
programs would be converted by a functionally-knowledgeable project.
team member. This approach permits tailoring existing resources and

~ skills to ageney conversion needs. ' B '

6.7.3 CONTRACTOR CONVERSION * - T

~ With contractor conversion of the soﬁ:: code, the project
" manager is less concerned with the approach. The Management concerns,
instead, are contract management and issues associg},@ed .gvith timely
delivery, quality and documentation of software. d
6.7.4 - QUALITY

d

. Converted software should be closely-reviewed for quality.
The pressures on personnel during conversion .to meet the -conversion-
schedule, may cause project team members ‘to -retain unnecessary’ or
unoptimized code (48)..-The conversion phase provides the opportunity to
develop well engineered source programs based on modem techniques: of.
~software engineering (39, 42, 43).. It is also an opportunity to design-out’ -
‘old routines which require operator intervention but, due. to technical
evolution of hardware, are not applicable on the new system. It is -
particularly important for contractually-converted _ software to be. .. .
examined. for quality and performance to ensure converted systems.- .

3 <

. execute in acceptable run times. The project manager should regulstly’gy:

"schedule* and conduct structured walk=throughs.of all econversion proje'ét_s'- R

Ny 1y

and similarly .examine' contractually-converted software. C
6.8 'UNIT AND SYSTEMS TESTING "} |
" Iniflal  testing is normally :accomplish;é'(‘]",'"L m two
steps: individual application program and file (unit) testingj ‘aid ‘system

testing (see Figure 6-3). Mgnagers will have to schedule or ‘arrange
supplies and paper stock, rchhine time, operators, test data, system
S _ R
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programmers, and possibly, during systems testing, user involvement.
Test criteria should be established. beforehand. -The test criteria should-
"include,performance factors that relate to the:desired leyel of qualit}, be
used to evaluate individual or contractor perforinance, and ensure that

~.cost-effective results are being obtained. - -

=

681  UNITTESTING . -e 0

+ .

L ‘Individual data files'should be tested to ‘ensure that they have |

', been.100 percent converted. 'Individual application: programs require ,
“testing: to ensure that the-code is executed.” The adequacy:of this testing , -~ -
depends. upon the quality of test data.. The ultimate ; objective..is 100
percent - testing” of code execution. While this objective: is.realistically
unattainable, the project manager is encouraged to continually refine fest

0

data towards achieving that objective. R
@6.8.2 = SYSTEMS TESTING @ " - e
S ‘After unit testing -6f. programs and files are ‘completed they
-,_'__."-‘; are subjected- to systems testing:- The purpose of this testing is fo ensure

-that the systems operate adequately on the target hardware. . .Systems .
test data consist of representative production runs with’ appropriate

performance consideration takén into account. All systems ‘document-- -
ation should be written in an acceptable draft state by the end of systems
. testing. Systems testing willi involve ~ information “systems user
- participation to verify the _accgptability. of new input and output
procedures. R T TS
" 6.8.3  TESTING PROBLEMS T SRR
6.8.3.1 - ‘Assen*ibllv Language an Ufilities'-z - o ' .
- ' "y R Coe

& N Y g o ’ ' R s .
Broject managers shoul@dy be prepared to handle serious
problems ,du“*ing systems testing if fle agency converts from ‘Assembly
Language ‘on.a -saturated machine  or| has made extensive use of vendor
unique utilities. Unacceptable run times can occ_ljn;_iv.hich require redesign
or ex_tensiv‘ef"-;fgrogramming. ' : R S '

.\- ol

|
.

- '6.8.3.2  TeMMifig Shorteuts |

_ . Qually' test data is extremelf’ important and "difficult to
- develop al d majt

Main (48). Managers shglld resist test data shortcuts as .
gvoiding the need to develop different test packages,
14 .Unit test data should not be usedfor systems testing. JUnit .
test dIy is/designed to exercife the converted code. The' systems test
-dataf i3 derived from, and represents typical production runs. The test
- .. "%data conggruction is different. The project manager should also resist
} "“’f‘:%c'g‘e%ﬁtingwggde for systems integration testing that has not completely




ala. Tw

.. ’hulfilled unit code execution tests. The manager should likewige. not ‘put
. code Into @ parallel testing’ mode that:has'not been fully tested, and

.4l debugged during systems testing: Shorteuts in testing'due to pressires of . -

%-the later :stagés of’ software: conversion. -

-¢onveérsion only defef problems: ¥ ‘
Testing problems need to be #¢ffolved as early’as’possible to preclude an *
» . ~unmanageable situation in whicli’ cumulative testing: problems: have to be
2% .7 addressed ‘and solved late in_the conversion:phase. .. 'Unit and systems
’ testing reduce to a minimum software problems! that 'will .come to the’
attention of the functional user during parallél -testing. /A" Jow incidence-
of ertors in production runs inspires user confidenee and support. )

ffrin

6.8.3.3  “Production Interference

Because it is difficult to forecast exdetly the machine time ™
arid other resources required for actual testing, #nanggement will have: to
maintain close coordination with operations personnel’and users to gain
their. 'support and cooperation to alleviate unexpected: testing ‘problems
that place an unplanned burden on normal operations. . "+ "7 T

. 0" PARALLEL TESTING AND CROSSOVER
IRE Sy During parallel testing the project manager is going to be .
concerned with running the old and new systems in a paralle} production

mode to ensure that conversion has been accomplished. ey ) '

'A management problem exists for those applications that are. ..

infrequently processed (e.g, fiscal year end summaries). It may be
e impractical to continue parallél testing long ‘enough to compare all long -
e term applications. The objective will be to ‘achieve . user's confidence,
A crossover. to the new -system, ,and-remove the old hardware in order to’
. _reduce costs associated withi parallel testing or back-up processing. When
¢ -gll systems have been“@r. are undergoing paratlel ‘testing, ‘a firm
.77+ ¢ompletion date must.be established to force an end :to the conversion
L. o%w projeet, Ll

ERER PRI -- f

- .. -Assystems complete parallel testing it is important that users
. ‘formally acknewledge acceptance. . This provides a basis of understanding
"between the.usgrs and the project manager that conversion of the gystems,

.- has been successful . . Aol 7

a <L, M ICIERCE . I . ,
P . vy . :

. -'6.10 - DOCUMENTATION SRR
R 1 . The project manager should ‘demand software documentation
'+ .~ in.accordance with agency or FIPS standards. Managers should be
7" 7. 'especially ‘cautious regarding documentation associated with that
*.. oftware converted by a contractor (42). The normal form for delivery of -

-~ contractually-converted software is in an undocumented state. Managers
~:.ghould anticipate .that even if contracts require documentation, the
.. "dontractor inay b€ unfamiliar with documentation standards, may have
.. “underestimated resources and may try to avoid or modify contractual S

o

hd Cog et P - .
- documentation requirements. S - e
R Sl N .o R Y 3y,
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"6.11 . CONVERSION MANAGEMENT DECHIONS

: The conversion phase is over when the last system completes ;" :

-parallel testlng and documentation is completed Upon assurance that =~

users have accepted the. converted information systems, agency
/// executives' will approve project management. recommendations to
implement ‘post-conversion activities to restructure the software »
conversion project team to a normal operational mode, close out software  *
conversion contracts, vacate or release any conversion facilities and '
equipment no longer required,-and to conduct a post-conversxon analysxs
of the _conversion project. -

It is recommended that ‘these decisions , be based on
recommendations presented as part of a formal briefing to top agency
managers and informatipn system- users. This will lend assurance that

. conversion has been successfully executed and keep management informed
of the conversion actlvmes that are required during the post-¢onversion
phase. .

~6.12 - - ECONOMIC CONSIDERATIONS
: e
Durlng the conversxon phase the major elements of post will be
' personnel" related. Hardware and telecommunications expenses may .
become significant during this phase. for file and program conversion and
testing. These expenses may be reflected by direct'hairdware rental costs* x,
of indirect time-sharing chargesa If the software conversion effort uses-
- exx§t1ng ADP resources, the costs of these resources should be identified
) ,_.and ‘dllocated to the conversion effort on a full cost-basis. The cost of
7, using contractors should be estignated and recorded according to the
# detailed cost structure approach presented in Appendix C. In this manner,
L contractor costs should be detailed by .cast element; l.e., personnel,

- facilities, hardware, overhead, profit, etc. for each conversion activity or
function, and not given as a lump sum, contract Serv1ce expense.., With this
cost breakdown, the technical evaluatlon of scontractor ] perfo;'mance will
be possible. 'n;‘ e

Actual. cost performance should be collected j%recorded_ in
the cost structure for use in post-conversion audits. o

The use of the software conversion cost information is malnly

\in the tracking of project costs and the comparison of actual cost to cost

o estimates to identify significant cost variations. Communications with

T users and top management should include cost information such as

" - expenses- to-date, budget projections, and an evaluation of the cost- .  "::
effectiveness of the project. Minor changes in project schedules and the  -x:-
allocation of in-house or contractor resources to specifie ‘tasks should be
performed with consideration of cost impacts. This project refinement

agtivity should include an assessment of each alternative on thesfull cost .

of conversion in order. to address the lowest total overall cost.

o ._ SR SRR 8&115 13\7
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6.13

CONVERSION PHASE MANAGEMENT CI-IECKLBT

o

Conversion team

- Located in facllltxes ol
- Requisite skills and expérlence avallable '

- Team members aware of . schedules, duties and

respons1b1ht1es

Interface continuing with o

- Agency executives

- Information systems users
- Hardware operations staff
- Contractor project officer

Project:status being tracked

Project status current
Project reports current

- At pro_]ect level
- At agency executlve level

Training being accomphshed

- New hires on project team
- Ad hoc to users, operators, ete.

Security

- Features implemented in software; verified

- Monitored by information system security offlcer,
users

-  Software certified by information system security
officer, IAW OMB Circular A-71

- Most complex software being converted first

- Change control précedures established for

conversion of software with new enhancements
- Conversion team members following established
security procedures

K

’ e

" TContract being monitored; quality of software and

documentation assured

Unit and systems test data separate ]

"Files 100% converted



Software converted to level of acceptable code
execution .

Users participating in systems and parallel testing

Close interface with hardware operatlons staff during
testing

Users formally accepting systems at completion of .

parallel testing

Firm parallel testmg end date established to force
project end

Agency executives and users @pro)e ?end of the
conversion phase .

Agency executives approve post conversion phase
activities

- Settling staff into normal software operations
- Close-out contract
- Post conversion analyses and assessment

e
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SECTION 7
THE POST-CONVERSION PHASE
EN
¢ ]
Post-conversion is the phase of a software conversion life
cycle between actual conversions. It extends for an indeterminate but-
‘o erable period of time, generally 2 to 5 years, depending upon the
frequency of Hardware replacement. This phase provides the best
opportunities to learn from fresh conversion experiences and to initiate
actions which. will improve the utility and effectiveness of an agency's
software and concomitantly facilitate future software conversions.
.!e Additionally the true costs of conversion are most apparent in
. this phase if costs have been tracked.. Differences between estimated and
actual costs can be identified and evaluated. These evaluag'ons can then
. lead to better cost estimating in future conversions.
7.1 OBJECTIVES
There are two objectives in the post—conversion phase:
o . Reestablish . the agency software organization in a &
normal operating environment. The associated activities
‘ are to complete any functions from the software
/ conversion _phase which remain = undone (e.g.,
. documentation, completion of parallel testing); settle
the software staff in a normal organizational structure; -
and begin normjal software maintenance and development
actions. : y
o Develop a better agency posture for future software
conversions. The agency should conduct a post-
conversion assessment of the conversion experience;
begin planning for the next conversion; and initiate
actions which will cause the next conversion to be more
effective and efficient.
/

7.2 POST-CONVERSION ACTIVITIES

Figure 7-1 illustrates the n\fljor activities that occur during
the post-conversion phase. Many of these activities are closely related
and have much overlap, particularly those that pertain to the post-
conversion analysis and assessment, planning, and conversion improvement

" techniques. These aitivities provide the framework for subsequent
discussions in this section/ which provide an understanding of the post-
conversion management issues. This general understanding will assist
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managers in identifying other post-conversion functions that pertain to
their particular agency software conversion environment and form a base
on which to build or implement actual post-conversion plans and actions
to improve future conversions.

Post-conversion activities can be generally grouped into three
categories:

o Conversion Termination/Transition Activities

These are transition -activities between a conversion -

*environment and a normal software maintenance and
development environment. Typical activities include
finishing parallel testing, completing documéntation,
closing out software conversion contracts, disbanding the
project team, and settling the agency software staff into
a normal software organization (e.g., systems
programming, maintenance programming, developmental

programming).

el

o Post_—Conversion Analysis and Asséssment Activities

These activities involve conduct of a thorough review
and analysis of the entire conversion experience and
preparation of a formal after-action report.  This
. document will provide managers a historical perspective
of the conversion, and assist in understanding future
conversions and ways to avoid repetitious mistakes. It
also provides a reference on which to base the closely-
"related activities of future conversion planning and
implementing actions to improve future conversions.

o Future Conversion Planning and Conversion Enhance-
ment Techniques

Early initiation of future conversion planning reinforces
the recent conversion lessons learned and significantly
improves management's ability to comprehend all the
issues of  future conversion. Management can also
implement and enforce many techniques and procedures
which will improve the quality of the agency software
and, at the same time increase software portability.
These methods include use of modern software
engineering techniques of structured design and
programming, maintaining * current documentation,
avoiding the use of non-standard programming languages
and vendor unique utilities, maintaining high quality test
data and files, and maintaining disciplined program files
and data bases. :

‘_ 142
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7.3 ©  CONVERSION TERMINATION/TRANSITION ACTIVITIES

In a “theoretical conversion, activities associated with the
conversion phase would have been completed before the post-conversion

phase began. In a real situation activities of one phase extend into -

another. The most significant on going functions of the conversion phase .
that are likely to extend into the post-conversion phase are parallel .
testing and documentation. Activities such as closing out contracts and
disbanding the conversion team will be more transitionary. Still other

_activities such as commencing new user enhancements postponed unt11

" after conversion approach true post conversion activities.

7.3.1 - COMPLETION "OF PARALLEL TESTING

. ‘Software is converted on a prioritized, scheduled basis
accordmg to conversion plans. Thus, in the initial stages of the post~
conversion phase all of the software will have been converted. However,

for those software’ appllcatlons converted last, some residual testmg,

partlcularly parallel testmg, w1ll hkely still be on.going.

The management lssue here is to strike a. balance between

" ,"_ccntmulng parallel testing to ensure that the converted software meets
“funectional user requlrements, whlle at ‘the.same time, avoiding protracted

14

or unduly long parallel testing and operatlons. ‘Parallel testing is costly in -
terms of dollars and staff resources. As long as parallel testing and
operations persist, .transition to a normal software environment cannot be
‘accomplished. efore managers should closely examine parallel
testing with a- corftlhual involvement to determine if the seemmgly
endless details oﬂ‘ ﬁarp,llel testing outweigh the benefits of ‘maintaining
two hardware oper‘tmg environments, Project managers may have lost
the perspectlve to thake this judgement. Upper management must be
prepared to exercise "brute force" decisions to terminate parallel testing.

7.3.2 DOCUM&TATION‘

‘)1 \ '. . a

o ‘SOftwgare dhoumentation should be written concurrently while ~

con“vﬁi’h ‘soft, AMloweyver, during the later stages of the software..
cany “pha:

the =pb§t4<§p % hase! 'Aiso, some documentation modifications will
be required A d,,chang‘ s.or modifications to converted software as a
result of .

K A hpug‘h documentatlon may extend into the post-conversion
phase,' it s . ermcal ‘that:.management ensure completion before total
transition: of seﬁtWare opera.tions to a normal state. Software that is not
documented tenQS to l‘emam undocumented and this creates a continuing
source of problems (23) L

_‘l "' . ‘ -
PR A . *
oo e
mi bt ey s L ; )
v : e C .

umentation efforts may fall behind and extend into "
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7.3.3 CLOSING OUT CONTRACTS ' '

If contract services have been used to convert software or to
augment the conversion team staff, the project manager will be involved
in contract close-out activities. If extensive contractual support was
used, contract close-out will be significantly aided if the software
conversion project management team has a full-time COTR to assist in
contract functions (48). v

Contract monitoring should have been‘an ongoing function
throughout the conversion process. - During the post-conversion phase, the
Statement Of Work (SOW) should be reviewed and compared with the
deliverables to ensure that contractual obligationg have been met. Actual
cost performance should be compared against original estimates to
determine contractual awards or penalties. Software deliverables should
also be examined for quality and fully supported by documentation that is
well written, usable and conforms to agency standards or FIPS PUB 38
and 64. ‘ l;

Contractusl issues and disputes should be resolved informally
whenever possible, or if necessary, formally through the contracting
office. A full assessment of contractual costs and obligations should be
conducted to assure that the agency received full benefit of services and
to surface and resolve outstanding cost issues, thus avoiding any prolonged

. contractual disputes which would detract from normal operations. Wherr

all contractual issues have been resolved, the contracting office should be
notified, in accordance with agency procedures, to close-out the contract.

The key management concerns are to ensure that contractual
obligations have been fulfilled, and potential or actual problems or issues
identified and resolved as expeditiously as possible in order to accomplish
a speedy transition to normal software operations.

C . :
7.3.4 . DISBANDING THE PROJECT TEAM

As parallel testing and documentation is'completed, remaining
members of the project team-should be released. Those team members
who are normally part of the agency software staff will revert to normal
duties. Since large scale conversions frequently last in excess of one year
the "normal" duties might be quite new. For example, personnel turnover
might have resulted in newly-hired personnel being- assigned directly to
the conversion team. For these people, there will have been no previous
experience in agency day-to-day operations. They must be assisted in
adapting to the normal environment. '

Requirements for reorganization of the agency software staff
may also impact disbanding the project team. Agency growth or
functional changes may have altered the’ authorized staffing level or skill
mix of the software staff. Differences in the source and target computer
systems may also have generated a need to restructure the software staff.
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Management problems in settling the agency software staff
into a normal operational mode can be reduced by ir~forming all
conversion team personnel of the normal agency software organization,

~and ‘providing current duty. descriptions, and internal - operating

instructions. Training can also be of assistance particularly if the project
members worked only on speclahzed conversxon tasks (e.g., only converted
job stream language)

7.3.5 NEW USER ENHANCEMENTS

User mformatmn system enhancements, deferred until after

conversion, will commence. Because of the length of some software

conversions, some application software may have multiple change
requirements. Information system software changes and enhancements
should be carefully analyzed. It may be cost-effective to redesign
systems, and to incorporate all cnanges at once, rather than patching
them into the old system structures. Also, if there are many -
enhancements required, priorities will have to be established. Priority
assignments will require functional user involvement and top management
decisions and support. pY

The management issues include identifying and establishing
priorities for developing new user enhancements and determining the most
cost-effective approach for accomplishment. Managers should also ensure
that all software changes are accompamed by appropriate changes in -

~system docum entation. s

3

7.4 COST-TRACKING

During the post-conversion phase, trackmg conversion related
costs as they are incurred on a day-to-day basis is important to reflect

3 total conversion costs in the post—-conversxon analzms and assessment.

Operatlonal cost items assoclated ith the post-conversion
phase include, but are not limited to: ' _ '
. . b
o Staffing - Staff resources devoted to conversion-related {
actions as opposed to normal operations (e.g., ‘costs
associated with. dlsbandmg the project :team and
resettling the normal software staff, trammg)
0
o Contractual - Costs assoclated with closmg- out
' contractor support. -

o Computer jand Facility - Costs associated with residual
conversion functions such ‘as completion of parallel
testing and residual use of facilities by the project team.

w145 )
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o Admlmsfratwe - Costs assoclated w1th clerical and
administrative support to the prOJect management and
project teams; part1cu1ar1y the administrative support _

. associated with the post-conversion analysis and assess- ...
ment and future plan development, Documentation
production will also iricur administrative costs.

7.5 POéT—CONVERSION ANALYSIS AND ASSESSMENT

Onef’v f the most 1mportant post—conversmn functlons is an
analysis of the entire software conversion experience. ‘The time and -
resources required to conduct the analysis and assessment depend upon
the magmtude of the’software conversion project. A medium to large
-conversion project assessment might involve 2-3 people for 2-3 months.

- The analysns should be conducted by the project manager and the project
management team with input solicited-from parties that had an important
interest or role in the software conversion (e.g., the contractor, project
team, hardware acquisition staff, involved functional users). The most
1mportant sources should be conversion hlstory logs maintained-on an

. ongaing basis during the software conversion and the knowledge and
experience of the project management team that remained mtact during
the entlre conversion experience.

It is important that the post-conversion be conducted in a
positive manner. It should not simply be a list of problems or
shortcomings encountered during conversion. The assessment should
describe the entire process and identify those procedures that were
satisfactory and effective as well as thosé that were .less than
satisfactory. It should .offer future software‘ conversion managers
suggestions and recommendations to improve their conversion efforts.
The assessment should identify how the agency can plan, now, for future
conversions; ongoing software practices and procedures to improve future
conversions; and other actions (e.g., pohcy change recommendations ).
which may be required.

. 7.5 POST ANALYSIS REPORT

-

A post-conversnon analysns report should be’ produced as a
formal document. It serves four important agency purposes.

o . Historical Reference

The report provides a historical reference for agency
personnel to use in future software conversions. .The
identification of problem areas and solutions should
provide future software conversion managers insight and
enable them to better manage and execute a software
conversion.
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Conversion Costs

. The report displays actual conversion costs. If the

software conversion cost structure, detailed in Appendix
C, has been used throughout the project, the report will
reﬂect all costs including those frequently overlooked or -

~disregarded by managers. For example, the costs of
- ass1gned staff personnel, particularly- thosé involved in .
conversion : part-tlme, are - - frequently' overlooked; :-
conversion costs related to parallel testing, particularly

with . government-owned ' machines are not fully
considered; the full extent of training costs (e. g.,

" training time) tends tobe underestlmated

Basis for Software Conversnon Planmng

Planmng for software conversion ; shou}d be an ongoing
mgdty ‘énd .not solely relegated. to' . & planmng phase
1ate1y preceding an actual conversion. Continued
planmng ‘‘for the eventual software conversion can
shorten- ‘the planning time span- “when - a conversion
decision is made, pr vide - more detailed< ard
.comprehensive plans, and i prove the overall conversion
ocess. The report provndes ms1ght on how to structure
the planning.’ : R

Identify Ongomg Actions or Procedures to- Improve

Conversnon

There are many actions and procedures managers can .
implement and enforce which will i improve the posture of
an agency to conduct a cost-effective corversion, The

report, by identifying these actions . and . their

importance, assists agency personnel in understanding
the need for these procedures and encourages
implementation,

7.5.2 ANALYSIS CONSIDERATIONS

Elements to be considered in the post-conversion assessment
~will depend upon the software environment of the particular agency.
However, the following are generally applicable.

o

Planmgg

= Adequacy of feas1b111ty study L

- Adequacy of software conversion study R
- Impact of other studies (e.g., A-76, A-109) -+~
- - 'Adequacy of planning time

- Sufficiency of detail
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- Adequacy of tracking and management foIlow-" ORI
through , GESae K ‘. LR

- Adequacy. of cost estimates et I
- Planning . problems, thelr resolutlon and means of/a'
. avoidance, - i~ RN A SRR

- Future planning requlrements S

Staffing and Orgamzatlon ‘--'? . RPN
- Adequacy of prOJect management team
- Adequacy of project. team -
~ = Skill mix L
- Propag location of convers1on staff ’
- < Adequaypy of conversion aSSIgnments and {ontrol
- Staffing and ‘organization problems, their
resolution, and megans of, av01dance

. .%, Future planning requlrements R a el

""'."Use of Contractors : i

- Requlrements for contractors

- Their optimum employment '

- Adequacy of the Request for Proposal

- . Adequacy of contract monitoring

- Adequacy of deliverables and services. '

- Contractor problems, -their resolution and means of
“gvoidance

- Future planmng requlrements ' /

Software Conversnon

L

- Selection, use and adequacy of automated tools and ...
~techniques =~ “. . w2
- . Conversion of lan; ages S, ' ‘
-" . Conversion of utilities and procedures. A
- Conversion problems, their resolution and means of .
. avoidance :
- Future planning needs

' Hardware Staff Interface

= . Adequacy of hardware acqu1s1tlon staf f interface

- Adequacy of conversion support - :

- Conversion problems, their resolutlon and means of
avoidance

- Future planning requlrements

LA
b

Facilities-

- Adequacy of facilities
- Success in single site/dual site conversion
- Fac111ty requlrements and use
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DL -Documentatlon

- Adequacy of*pre- and post—conversnon documen—

" tation . - I

. ‘The use of documentation
s Adequacy of agency, ‘documentation standards
. Documentatidn problems, thelr resolutlon \and

" “means of dvoidance

-

Future planning requlremerits

Test Data and Flles

Employment of test data’ and f 11es

.Adequacy .of test data and files

Optimization of test data and files

- . Development responsibjlity for test data and files

Test data -and file problems, thelr resolutlon, and 'l

‘means of avoidance = - - e

Future plannlng requlrements ST w e §

Tr nlng R 4;‘: )

&

Adequaey of training : : .
- Fimeliness of training
_How training was conducted. : ' S
- Training prob],ems, thelr resolutlon and means of_.f'j-:i'_;,.«

avoidance ,

Future planning requlrements

: Securxty ' L oo

Agency speclflc securlty and prlvacy requlrements

Adequacy of - security and - prlvacy ‘software

con)(erswn activities. .

U

issues.

Security and’)( privacy problems, their. resolutlon,‘,”

and means of avoidance’

Future planning requlrements. o ' e

Distributed and i{emdte Sites °

. Adequacy of planning ~ *

Future planmng requ1rements

&

Interface A
Adequacy of software’ conversnon T

Specific problems, thelr resolutlon and means of
avoidance -

@ . -
> P S

/>ExterLt of unresolved securlty or prlvacy software_:' .
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o  Teleeommunications ’ v L
¥ B
- Adequacy of telecom munrcatlons plannlng
- Adequacy of telecommuynications staff support
- Conversion-related problems, resolutlon, means of .
avoidance: - -
- - Future plannu\g conslderatlons

.uvi-v

o ;’1 og M@gement and Functional Users '

-

- °" Their support of conversxon J

- Freezing development of .new uslera enhancements

- Their roles and involvement in cbnversibn

- High level management and¥ user convserston-
related problems, their resolutlony and mea.ns of .
Avoidance

- Future planning requirements . i

+

L.

0 Directives and Polléy

- ‘Adequacy of du'ectlves and policy
Rt Conflicts in direetives and policy
S Responsibility .. for directives and policy conflict
resolution R

- Future planmngf,'_eons1deratlons

0 U’n’fer;e'seﬁn Problems

- &

- Unforeseen problems, their resoluttpn, and means
‘of avoidanoe S
- Future planning considerations

. J .
04/ 'Software Com)ersnon Management

PS

lf not othefwwe addressed, . cover shortcomings or % e
. support from software conversion management that R
- affected other related pl‘o,lects or operatlons.

.

=i Telecommunications _
- Hardware acquisitiona 3y .
i -
- Hardware operations
- Informataon system users
. T gency: executlves o
o= Budgets ahd plans :

L ]

.0 Costs . o

SO0

i 7

- .. Actual conversion c<§sts By phase, functlon and cost
) element v

- Tot4l conversion costs
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- Adequacy and source of funding
' ~ Adequacy of budgeting~ - o
Comparison of cost' estimates'to actuals
~ . Adequacy of cost analyses o
- °  Cost overrun detail and reasons :
- Conversion cost telated problems, their resolutign
' and means of avoidance . ¢ o,
= Future planning considerations

716  PLANNING AND . INITIATING ACTIONS TO IMPROVE"
EUTURE CONVERSIONS ' e

v . Future, software conversions cgh be made more efficient amd
effective t,hro'uéh' employment of a combination of planning and
. procedures /' that encourage 'easily maintaingble ‘software and its |
conversion.,-Sbﬁle.activities can be specifically identified as pure planning
— i.e.,, conversion planning input into agency ADP budget submissions« .
required'by OMB Circular A-11. This is long-range planning. At the
agency software operations level, some software converfsion improvement.:
actions will be planned and implemented. This is technical planning and it
will differ among agencies. - Practices conducive to efficient software
conversion such as disciplined documentation may be firmly espablished -
and .on-going at one agency and require no planning,* only continued
implementation. At anpther agency, however, a doc entation standards. -
policy may have to be planned and implemented, If Msue both’
long-range and. technical conversion planning, future. will be
> much simplified. i . _

7.6.1 LONG-RANGE CONVERSION PLANNING

)

: Long-range -planning is based on costs. The cost estimating,
analysis and ‘tracking experience gained.in the recent conversion, if
_ continually refined during the post conversion phase, can assist managers
in estimating correct levels of conversion resources. If the project
manager has been- following a total cost estimating methodology. as
i recommended in Appendix C, the structure can be transferred to agency
' personnel whoare routinely involved in long-range planning.

Planfilhg full costing methd Jology’ permits an agency to
, ‘analyze costs from different dimensions. For example, costs can be
‘ ‘developed for personnel, by phase, year, of for a total conversion project.
Alternatively,-all costs of conversion (e.g., personnel, equipment, ete.)
can be develdped by phase or by year. This ‘methodology will produce
. consistent cost estimates from whatever perspective they are examined
: (e.g., full costs of programmers will result in the same total if they are
"developed by year or by phase). This consisténcy results in significant
advantages for an agency by precluding ~conflicting cost estimates and
providing credibility to ageney plans, studies and budgets. ,
. T . . LY .
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7,5.1.2“ Iggut To GSA -

17.6.1.1 Agency Long-Range Plamg

..'

. Office of Management and Budge't Circular A-11' requires
agencies ¢o preparé and submit annual agency-wxde ADP plans which
support budget estimate submissions covering at least five years. Since

federal hardware is replaced every 7-8 years and conversion time of 1-3

years are intorporated in that span, software conversion planning will be
reduired in the majority of agency plans.

AR
General Serv1ces Admmlstratlon CFR ' Part 101-35 also
requu'es GSA be furnished a copy of the agepey long-range plan developed
to subport budge‘s‘ submissions with supplementary mformatlon addressing:.
) Trends in data processing workloads.,that will or may
saturate existing ADP systems capabilities prior ' to
.- expiration of the anticipated systems life, :

o Onportumtles to take advantage .of cost-effective
. enhanceménts brought about as a result of hardware
- technology and software improvements,

o System redesign or conversion activities planned or in
process to improve efficiency.

This supplementary annyal input to GSA illustrates the need to
maintain continued software conversion planning based on costs. All plans
and input will haVe to be addressed in terms of cost 1mpacts

7.6.1.3 : A6 Studles ‘ .

ADP is considered a commercial*and industrial type activity.
OMB Circular A-76 requires specific evaluation of ' these activities

annually "as well as at the time of major change to determine if

government ADP services and functions could be cost-effectively assumed
by a cantractor. Major agency conversions or hardware acquisitions are
usually preceded by an A-76 study. Software conversion planmng input
based on full costing 1;,gequ1red

7.6.1.4 A-109 Studies

Y »
.

‘An agency may cons1der a hardware replacement a major

systems acqu1s1tlon falling under the provisions of OMB Circular A-109. .

"Software conversion planning inptt will be required to develop the mission
need for the system, analysxs of alternatives, and selection of a final
‘system. . o .
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7.6.1.5 The Next Conversion

. Ongoing, long-term planning for conversion will provide the
details and methodology already in place to support future conversion
feasibility studies, software conversion studies and conversion planning.
An agency will thereby be in a position to complete a future conversion
project in a much shorter time span than required for current projects.

' 1.6.2 CONVERSION TECHNICAL PLANNING AND ACTIONS TO
’ IMPROVE FUTURE CONVERSIONS ,

During the post-conversion phase many actions and procedures

" can be planned or implemented by management to improve future

conversions. These procedures should be either established agency
practices or implementation of ongoing conversion plans. Most of these
procedures are synonymous with disciplined software management and
- should be implemented and- enforced regardless of their role in future
conversions.
14

The frllowing technical planning considerations "that can be
applied or enforced during the post-conversion phase were developed from
analysis of software conversion case histories.  They all "support
portability and efficient conversion.

o Software Libraries and File Maintenance. Conversion
planning and execution is often complicated by
extraneous and outdated programs, files, and data bases
(e.g., outdated systems, old test files). Software

* libraries and data bases require disciplined control and
purging to ease actual conversion planning and
execution. Such purging makes maximum effective use
of hardware facilities on a routine basis.

o User's Support. - Rapport and understanding must be
maintained between the data processing staff and the
functional users. This reduces user's pressures for
jitroduction of new enhancements during conversion.

o Top Management Support. Executive-level support is
required during conversion to provide authority to
software conversion managers and assist in providing
resources to complete conversion and resolve unforeseen .
problems. The ADP managers should seek some
continuing means to give software management visibility
during the post conversion phase. Periodic briefings,

perhaps at six months intervals, are recommended.
14

o Training. Continuous training of the data processing
staff in good software engineering and_ documentation
techniques promotes routine production of software of

« _ " high technical standards as well as portability. v

Iy
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Security. Sensitive systems require security features to
be carefully considered and engineered into software.
The time of actual conversion does not provide the
optimum environment to develop securlty specifications
due to conversion pressures. Security is best addressed
systematicallly during the post conversion phase. Then,
security features are already engineered 1nto software at
the time of conversion.

Documentation. Adequate, current documentation, in’
accordance with agency standards or FIPS PUB 38 or 64
provides, at the time of actual conversion planning,
detailed systems information needed to prioritize and
develop schedules. It improves understandlng of system
requirements by outside personnel who assist in planning
(e.g., contractors). Documentation facilitates the
efforts of those actually involved in conversion duties.

.Standard Languages. Use of standard languages, by
def1n1t10n, facilitates portability or conversion of
software. Vendors offer hardware and operating systems
that accommodate standard languages. Conversion tools
and techniques are available to convert standard
languages. Programmers, analysts and consultants are

. generally familiar with standard languages.

Vendor Unique Utilities. Reliance on vendor unique
utilities degrades portability and conversion. Software
staffs should be discouraged from large-scale use of such

~utilities.

Software Engineering. Modern techniques of structured
software design and development and modular
programming facilitate conversion and ease of software
maintenance.

File Design. -Files should be designed for ease of access
by standard languages. DBMS should be employed so

* that they can be supported on a varlety of common

vendor computer systems.

Test Files and Data. Test files and data require design
and maintenance to ensure that quality software is
developed and implemented. This quality assurance is
requu'ed durlng software mamtenance as well as durlng
conversion. ,

v 3
" Optimization. - Software under continuous modlﬁgcatlon
should be periodically examlned for efflclemjy and
optimized as required.



7.7 POST-CONVERSION MANAGEMENT DECISIONS
There are two major mana'gement decisions.

First, any parallel testmg which continues into the post—
conversion phase must be terminated. This will halt costly conversion
activities and lead to restructuring the conversion staff into an
environment conducive to routine operatlons. -

Second, the post—conversmn analysis and assessment report
~ should be approved. This is the last official act of the project manager
and concludes the conversion project.: Activities continue, however, in
planning and preparing for the next conversmn.

7.8 ECONOMIC CONSIDERATIQNS, e

It is important to distinguish between the identification of
software conversion costs and the use of this cost information as it
applies to this phase. In order to provide a standard, finite definition of
software conversion for cost estimation purposes, the cost structure
defined in Appendix C ends with appproval of the post-conversion analysis .
and assessment report. Costs will include significant expenditures
“associated with settling the conversion team into routine software
operations (e.g., relocation expenses moving from temporary real estate,
shipping terminals used only for conversion). Other software conversion
costs which are not prOJect-related (e.g., long term planning) incurred
during this phase will not be estimated in the software conversion cost
structure.

During this phase, personnel expenses Wwill 'constitute the
maJomty of the total cost as manpower is expanded to perform the post-
conversion analysis and assessment. Additional cost areas that may be
significant during this phase include relocation expenses for the
conversion staff and freight and transportation expenses for the office
furnishings. If equipment acquired for the conversion effort is released, a
reasonable residual value for the equipment should be credlted to the
total software conversion cost.

The use of the software conversion cost information during the -
post-conversion phase will require a review of both estimated and actual”
costs accumulated over the life of the project. Analysis of cost results
should address areas such as the amount and degree of deviation between
estimated and actual costs, specific areas of cost deviation identified
through the use of a detailed cost structure, and the validation of cost
estimation techniques and models. The actual cost information recorded
can provide a basis for evaluating the effectiveness of conversion tools
and may be used to prepare recommendations for 1mproved procedures
that can increase the cost-effectiveness of software conversion.



7.9 POST CONVERSION MANAGEMENT CHECKLIST

o Parallel testing terminated
o Documentation completed
o Conversion staff reverted to normal duties

- Informed of organization

- Informed of duties

- Trained as necessary £
o Contracts closed out

.4 p = . SOW reviewed
. .7 =7 -Obligations met
k =.-_icost issues (if any) resolved

) 9 Unneeded conversmn facilities released

e
el

-‘"fNev{ user é_nhancements pendlng changes analyzed for
rede31gn o i

o Ongoing costs bemg tracked
o Post-conversion analysis completed

- Report complete

- Support planning and future conversion
- Coordinated with staff .-

- Approved

o Project manager released

o Ongoing long-term planning based on full cost
methodology; adequate to support

- A-76 Studies

- A-109 Studies

- A-11 Planning

- Budget

- Future conversion

o Conversion technical planning ongoing

o Conversion technical plans implemented to promote
efficient, portable software

- Software library maintenance and purging

- File maintenance and purging
- . Continuous user interface
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Aruitoxt provided by Eic:

Contmuous top gxecutlve interface and reporting

addressed

.'Trmmng Supportmg good sofpware practices
‘Security requn'ements regu

Docymentation procedures

_-Standdrd language used
Vendor unique utilities discouraged
~‘Sof tware engineering practices

Flles designed for standard language access

Test files and. dq,ta maintained and used

- -'Regular optlmlzatlon of software .
. C
£
I I ' l
-» “' |.;,.:1 v !
' ‘_‘. R
o I . , :.:'r
.‘1 ' . -l 'J
¥
g:" v
P S TN
135




APPENDIX A
BIBLIOGRAPHY

Q. ' _ Tere 136

G




_ Delran, New Jersey. October 1§76

BIBLIOGRAPHY

Books and Periodicals

1 Bennett, Wayne Douglas;.: Computer Performance Management:
Determining Efflclency and Effectiveness Through Cost Benefit Analysis.
(draft). National Bureau of Standards. Washlngton, D.C::-May 1980.

.r-*\

2 Computer- S&stems Conversion, (Second Edltlon) DR and CG
Seminar (1st), ﬁeld At the Sheraton Inn, Ligs Angeles, Cahfornia. January

y .25 1973.

3. DASD Corporation. COBOL to COBOL, Custom Systems and

Programming Proprietary Software Products February 5, 1980

¢ 4 DATAPRO Research Corporatlom «"Movmg the. Data Center"

5 DATAPRO Research Oorporatlon,. An ‘InVentory of ;?rogramming R
Aids". Delran, New Jersey. May 1980. - o e
6 DATAPRO Research Corporatlon g "Computer Systems Conver-
sion-Management Guldelmes" Delran, New J ersey October 1976

, 7 Digital Equlpment Corporatlon COBOL ConversxonﬁWe Make It
Eas1er' 1971. T

.8 Executive Office of the Pres1dent Off.l 0 Management and

o Budget Clrcular No: A-11,- Prepar ion and Subm13'sion 6f Budget Esti~
.‘»-mates e e 5

9 Executive Offlce of . the Presxdent Office of - Management and

‘ Budget, Clrcular ‘No. A-T1, Securlty of Federal Automated Informatlon-

System

I« !

10 Executive Office of the Presxdent Office of Management and
Budget Circular No. A-76, Policies for Acqu1r1ng Commercial or Indus-
trial Products gnd Services for Government Use.

11 Executive Office of the President, folce of- Man&gement and
Budget, Circular’ No. A-109, Major Systems Acqu1s1tlon.

12 Executive Office of the President, Offlce of Management and
Budget, Circular No. A 121, Cost Accountlng, Cost Recovery and
Interagency Sharing of Data Processin&Facilities.

_ 13 Federal Register. General Services Administration,' 41-CFR~
Parts 1-4, 101-35, 101-36. Vol. 46, No. 2, January 5, 1981. pp. 1196-1219.

3 137 159 | ' | o



. 14 Federal Register. General Serv1ees Administration 41-CFR-
Parts 101-35, 101-36, 101-37 (FPMR Temp. Reg. F-496). Vol 45. No.
239. DecemberlO 1980 pp. 81202-81203.

“15 Federal Register. General Services Administration, 41-CFR-
. 101-35.2, FPMR Temp Reg F-492 VoL 44. No. 212. October 31, 1979.
Pp- 62515 62516.

*

. 16 GSG, Inc.. DPSC Experlence Usmg the NAVDAC Conversmn
Management System March 10 1980."

17 - Kerrxgan,': James F. “ADP .Conversion in the ‘Federal '
Government." - Unpublished research paper. The American University.
Julyl 1975.

18 Letter on Software Conversion addressed to: George W. Dodson, KA
. General Services Administration. Prepared by.. Paul Ollver Federal
' ‘COBOL Compller Test1ng Service, Department ‘of the Navy (ADPESO),

Washlngton,DC No. 8089-77 November 17, 1977

19 Lynn, Charles Jr. et, a1. "Program Conversmn One Successful
Paradxgm " . AFIPS. Conference Proceedi ggs. ~ National Computer
Conference. Vol 48 1979. ’ :

}.

20 . Montague, Noel M. Tl\e Data Management Center Conversmn
Catalog (Final Report). Depar?ent of Health, Educatlon and Welfare.
December 24, 1975.

21" Morgan, L.W., et. al. Conversion of CCF Univac Software.
MITRE Technical Report 4710. Contract No. F19628-78-C-0001 T1740B.
The MITRE Corporation. Houston, Texas. January 1978. i

22 U.S. National Bureau of Standards. - Guidelines for
Documentation of Computer Programs and Automated Data Systems for
the'Initiation Phase. FIPS PUB 64. August1, 1979.

23 U.S. National Bureau of Standards. Conversion of Federal ADP
Systems: . A Tutorial. Special Pubhcatlon 500-62. U.S. Department of
Commerce. August 1980. - .

24 U.S. National Bureau of Standards. Guideline for Automatic
Data Processing Risk Analysis. FIPS PUB 65. August 1, 1979.

25 U.S. National Bureau of Standards. Guidelines _for
Documentation of Computer Programs and Automated Data Systems,
FIPS PUB 38. February 15, 1976. , . .

26 National Technical Information Service. Computer Software
Transferability and Portability. NTIS/PS-79/0567. May 1979.

o
o

H

160

it

A
-

138




P

27 Oliver, Paul. Gmdehnes to Software Conversxon, Software
Englneerlng ‘Service, .Naval Data Automation Command‘g‘fﬁepartment of
the Navy (Unknown date). . - : . T s,

28 Ollver, Paul. Handbook for Estlmatlng Converg Costs “of
Large Business Programs. " Federal ‘Compiler Testmg Servme‘},Department
of the Navy. 1979. ‘ Do '

.

99 "QOS- -to-DOS Move Pulled ‘off Wlthout Experle ed Sctafafers."_f .

Computerlvorld. Vol XIV No. 52. December22 1980 \i"

L
N g r. 2y

. 30 Sanders, John "Barrlers to Est1mat1ng DP Proaects Eff%tlvelyrn L
- -M December 1980, ' : :

L] . ” A} :
. » T T
31 Schnelder, Damel B.," CoJuter Systems Conversmn A’lan‘ﬁge- ’
‘ment Perspective, - U.S. Department of Justlce, NTIS: PB 297-604.
October 1980. 80° pp : - ‘

T

32 Seaman, John , "Smart Benchmarkmg-—The Key to Successful

Procurement"" Computer ‘Decisions. Vol. 13. No 3. March 1981,
3

33 Tenne 'ssee Valley Authorlty Conver51on Requ1rements Schfx—

" cations. Property and Serviceg Computlng Operations. December 1979.
{

34 Tflpp, Leonard L. and Dr. Pran N, Wam "How Much Planning in
Systems Development " Journal of Systems Management October 1980.

35 ‘U.s. Army Computer Systems Command Final Report of the
Modernized Army Research and Development Information System
(MARDIS) Multi~ADPE . Conversion.: - Ft. Belvolr, . Virginia.
August 2, 1977 ' ‘ - -

36 U.S. Army Computer Systems Command Software Portablhty

: ACSC—ESR December 1980.

.

»

37 U S. Army Computer Systems Support and Evaluatlon Agency.
Survey of Software Conversion Aids. (Emulators, Simulators, Translators)
Washmgton, D.C. December 1, 1975. :

38 U.S. Air Eorce.” ADP: Conversion Cost. A study for the FY 76

- Worldwide ADP System Managers Conference. Prepared by the Air Staff

and Major Commands. Randolph AFB, TexasL December.3-5, 1975.

.39 U.S. Army Headquarters. Army Aitomation Planning Guide for ]

Software Conversion. Technical Bulletin 18-122. October 1977.

40 US. Department of Health and- Human Services. Software
Conversion and Procurement Alternatives Study.  Washington, D.C.
June 30, 1980 and Complete Replacement Procurement Workload Analysis
Study (Final Report). Washington, D.C. November 26, 1980.

° . é N

139

oo



N ;o J

41 U S. Envxronmental Prdtectxon Agency WwCC Transxtlon System: -
A-76 Cost Comparative Study. Prepared by -the Data Center Branch.

'_ Research Friangle Park North Carohna, ‘July 15, 1979.

42 US. General Accounting Offxce Mxlhons in Savings Possible in

"Convertxng Progrom< from One Comptuer to Another. A Report to . ’

Corgress; FGMSD-77-34. September 15, 1977. k

43 U.S. General Accounting Offire. . Conversion: A Costly,
Disruptive Process That Must Be Considered When Buying Computers. A

~ report to the Chairtnan, Committee on Approprlatlons, House of Repre—-

sentatlves FGMbD-80*35 June 3, 1980.

44°% U.S. General Accountmg Office. MEMO; Review of Selected

. Computer System Procurement. FGMSD-80-34. February 15, 1980

455 U.S. General Serv1ces Administration. Revxew and Analysxs of
Convers'ﬁon Cost-Estimating Techniques. Federal Conversion Support
Center. (Pre-Release Copy) Report No. GSA/FCSC-81/001. January

- 1981.

46 U.S. General Services Adm1n1stratxon. Conversxon Products/Aids -

"Survey. Fedefhl Conversion Support Center. Report No. GSA/FCSC-
80/01.. August 1980. ' -

'

© 47 U.S. General Services Administration. Conversion. Study Out—l"
line. Federal Conversion Support Center. August 1980. '

48 ° U.S. Naval Data Automatlon Command.: Data Processxng"
Service Center Project Final Report. Convers10n and Pro]ect Manage- ‘
ment Department. December 1979. . , .

49" U.S. Naval Data Automation Command' Perspay Project

- Economic Analysis. - Prepared by the Convers10n and Project Management _ |
"~ Department. December 1979.

. 50 U.S. Veterans Administration. Sohcltatlon Document RFP101-
34-179. ‘August 21, 1979. .

51 Wright, Carl A. "Planning Can Ease Software Convers10n" k

“Information Systems News January 26, 1981¢

r‘\

)
[N

B S 140



. . +. . .
. ., . , "' . v [5
. - | ' X ’ ) & ls
v - . ° . N \ ,
E L '~ APPENDIXB - o Vo
o ' . \ o o J- ‘
- CONVERSION DIRECTIVES, STANDARDS AND REFERENCES |

B

i

e 0 TR

Aruitoxt provided by Eic:




* conversion Amanager's library.

The following references should be part of any software

.

' FEDERAL DIRECTIVES: : “

FPR 1-4.11 Procurement and Contracting Government-Wide  for

- Automatic Data Processing Equipment, Software, Maintenance Services

und Supplies. - This regulation® defines procurement and contracting -
policies relating to the acquigition of hardware, softiware, maintenance
and supplies for ADP, Ch i ‘ ‘

-
N K

FPMR 101-35 ADP and Telecs'ommunications Management Policy. This .
regulution establishes the general policies and procedures relative to the
sequisition, management and utilization of ADP equipment, software,
muintenance and supplies. ‘

FPMR 101-36 ADP_ Management. This regulation defines the
requirements, policies and procedures governing the use, utilization and
munugement of government ADP facilities.

FPMR 101-37 Telecommunciations ‘Manage’ment.‘ This part prescribes
policies and procedures governing the utilization of telecommunication
serviees by Federal agencies.

FPMR Temp. Reg. F-496 Federal Conversion Support Center.  This
temporary regulation advises agencies of the reimbursable services
provided by the Federal Conversion Suport Center (FCSC) for ADPE and
teleprocessing services, software conversion support assistance, guidance,
and support. This regulation replace FPMR Temporary Regulation F-492,
October 18, 1979, in that it removes the F-492 requirement for FCSC
evaluntion reports on conversion studies.

Public Luw 89-306 Federal Property and Administrative Services Act of
1949 (s amended by the Brooks Act, October 30, 1965),, This Act
ostablishes  the authority to provide for improved \d efficient
procurement, maintenance, operation and utilization of AP equipment.
It niso establishes an ADP fund for use by Federal agencj

Pubhe Law 96-511 Paperwork Reduction Act of 1980. December 1T,

1980, The purpose of this Act is to reduce paperwork and .enhance the .

efficicney of the Government. Specifically it calls for the improvement
nnd inereased efficiency in the use of ADP .and telecommunication
serviees, -

STANDARDS AND GUIDELINES:

Nationnl Bureau of Standards.  FIPS PUB 31.  Guidelines for Automatic
Datn Processing Physical Security and Risk Management. June 1974. A
handbook for structuring physical security and. risk management programs

“for ADP facilities, :

o . 164

- 142



p3

National Bureau of S$tandards. FIPS PUB 38. Guidelines for
Dbcumentation of Computer Programs and Automated Data Systems.
February 15, 1976. This guidelines provides a basic reference and
checklist for determining the content and extent of documentation of
software programs. .

National Bureau of Standards.” FIPS' PUB 41. Compufer Security
Guidelines for Implementing the Privacy Act of 1974. Maw30, 1975. This
publication provides guidelines for implementing cdmputer safeguards
(i.e., managemepgt of ‘information, system/network controls, and physical
security) as mandated by Public Law 93-579, thé'vaacy Agt of 1974.

Natlona&'Bqueau of Standards. FIPS PUB 48. Evaluation of Techniques
for Automated Personal Identification. Aprilpl1977. Discusses techniques
for identifying individuals seeking access to computer systems.

National Bureau of Standards. FIPS PUB 64. . Guidelines for
Documentation of Computer Programs and Automated Data Systems for
the Initiation Phase. August 1, .§879. This guideline provides a basic
referefice and checklist for determining the content™-and scope of
documentation fof the initiation phase (feasibility, cost/benefit analy81s)
of a software life cycle.

National Bureau of Standagds. FIPS PUB 65. Guidelines for Automatic

Data Processing' Risk Analysis. ,August 1979, Presents a technique for

conducting a risk analysis of an ADP facility and related assets. -

»
National Bureau of Standards. FIPS 'PUB 73. Guideline for, Security- of
Computer Applications. June 1980. These guidelines describe methods
and techniques that can reduce the hazards associated:with c¢omputer
appllcatlons ) _ .

Executive Office of the President, Office of Management and Budget,
Circular No. A 76 Policies for Acqu1rmg Commercial or Industrial
Products and Serv1ces for G8vernment Use. This policy’ document

préscribes evaluation of government run operations, at time of major

change (such as software conversion), to determine if operations can cost-
effectively be transferred to contractor support.

Executive Office of the President, Office of Managfement and Budget,
Circular No. A 109, Major Systems Acquisition. This policy Hocument
requlres studies to be performed in a prescribed method when. acquiring
major systems, mcludlng larg8 computer systems.
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REFERENCES:

A -
General Acctﬂting Office. Conversion: A Costly, Disruptive Process
s That-Must Be ‘Considered When Buying Computers. A report to- the
CMhirman, Committee on Appropriations, House of Representatives.
ROMSD D-80-35. June 3, 1980. This report summarizes GAO's findings
on the treatment of Software conversion costs’ in evaluating vendor

propesals. Vo

-+ General !{{éounting Office. Millions in Savings Possible in Converting
Programs ffom One Computef to Another: FGMSD-77-34 (1977). This
report 15 & survey and managemént review of several agency conversions
and their problem areas. . . »

-

General Services Administration. Conversion Products/Aids Survey.:

o5 Federal Conversion Support Center. Report No. "GSA/FCSC-80/01.

, August 1980. This report describes in detail many of the commereially
available automated conversion packages and aids currently available' to
the Government. . - e

General Services Administration. Conversion Study Outline. Federal
Cdhnversion Support Center. August 1980. This *‘document  provides a
« checklist for identifying and cataloging source programs and data files
subject 4 conversion. ' . ' -

-
v Y

”“ . -
GeneYal Sefvices Admjgistration. Review and Apalysis of Cdnversion
Cost-Estimating Techniques. Federal Gonversion Support Center. Report
No. GSA/FCSC;81/001., April 1981. - This document identjfies and
evaluates ’geven . conversion cost estimating techniques availabfe to
agencles. Each teehnique is briefly examined in terms’ of is advantages
and disadvantages. ’

L

’ . 2] . 3 ’ . )
National Bureau of Standardy, Conversion of Federal ADP Systems: A

%

Tutorial. Speciaf; Publication 50062. August 19§8. This” document ¢*

————— . . . . : .

presepts im tutorial fashion an analysis of several recent conversien

projects with observations and salient problem areas identified. Several

case studies are in;:lude'd. . :
. R AT oo

US. Army? Army Automation Planning Guide for Software Conversion.

Technical Bulletin 18-122. October 19774, This report presents a detailed

outline of thee oohv%;sion prepegation process} including botff pre-award

and post-award activiges. e ' ¥
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APPENDIX C ’,"
SOFTWARE CONVERSION COSTING
The information contained in this appendix has been developed

to provide guidance for the practical application of the concept of full
costing to the management of software conversion projects The purpose

‘of this appendix-is to define the approach, or methodology, that should be

followed in developing software conversion costs. The approach presented

considerations in’ 1 terms This total system approach can then be
modified, as app ate, to fulfill the specific costing requirements of
each software conversion project. : : :

is intended to be’i_a generalized methodology and attempts to discuss cost

. It is important to understand the steps for developing a total
conversion costing methodology. The methodology consists of two parts.
The first is the definition of full conversion costs which requires:

o Identification of project characteristics,
o Development of the full cost structure,
o Estimation of the gost data,

o  Analysis of the cos£ data.

The second part is the application of the cost data to support
management decisions. The remainder of this appendix describes these
steps in more detail It is important, however, to continue to view costing
in terms of a total methodology, to assure that the maximum return is
obtained from the costing development effort. .

-

C.1 - INTRODUCTION

v Software conversion project managers are required to prepare
budgets, monitor the progress of programs and projects, estimate the cost
of new capabilities, and make a variety of other system-related decisions
on a frequent basis It is the objective of this appendix to provide a

‘consistent cost mgthodology that can assist the project manager by

ensuring that the required conversion cost data is otgx :available and
reliable. Also, by providing a consistent costing methkodology, historical
costs caii be uniformly accumulated and updated to’)inc}_jea”sdéf the aceuracy

of future estimates. o g o ,
R G Y

3

: | i
C.1.1 . SCOPE OF THIS MET.HOD%QGY

The identification of software conversion costs addressed in
this appendix includes all majaor costiyfactors directly attributable to a

-
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software conversion effort. The software conversion project may be -
conducted as part of a total hardware installation effort, with plannlng,
analysis and implementation tasks being &onducted concurrenﬂy The
scope - of this appendix, however, will be limited to the software
conversion effort which is just. one major factor in that hardware
transition effort Other hardware-related costs such as site preparation,
installation, and ongomg operations will not be included. Identification of
software conversion costs will include both direct and indirect costs that
can be identified with the conversion effort, and may span organizational
boundaries and include the user community costs.

If the software conversion is accompanying hardware replace-
ment, the costing of the softwares conversion effort should form an
important input into the life cycle cost (LCC) of the total acqu1smon
effort. The total LCC should include the total cost of acquiring,.
installing and operating the ADP system from the inception of the
acquisition process until the system becomes obsolete. The development
of accurate and detailed software conversion oost estimates will not only
aid - the conversion project decisions but will also aid in the selection of
the total system acquisition. altermatives. _ The software conversion
project manager should assure that a single cost estimation effort 'is®

.»conducted where software conversion cost estimates are supplied to the .
total acquisition LCC, and where acquisition decisions are communicated
to the conversion project to be reflected in the software conversion cost
estimates. This sharing of cost information can prevent situations where
ambiguous and conflicting costs are reported to upper management. -

C.1.2 CONVERSION COST DEFINI:lI‘ION

¢ The first step in the understanding of the conversion costing

methodoldgy is the definition of conversion costs. This can be
accomplished by illentifying the full cost structure that represents the
software conversion effort, and by deflnmg the length of the software

converélon cyele. , |

[

C.1.2.1 Full Costing

S .

Full costs of a,softyare comversion include the obvious direct’
costs of ADP employees and software conversion tools Indirect overhead
costs such as space rental, ADP management and support costs can also
be identified or reasonably allocated to a particular conversion effort,
especially if the costs -are 1ncurred within a particular agency. The
biggest problem of defining the=full costs of a system occurs in the user
community, or in organizations beyond the control of the ADP facility
management or even the agency management. .

_ . , o ‘

Cc.1.2.2 Conversion Cyele L Lengtn
The length of the software conversion cycle depends upon the
beginning pomt, Wwhen costs begm to accumulate, until the project has

w .
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been” completed.  The following factors should be considered in
determ1n1ng the prolect cycle length

¥ .

o . Beglnnlng;Polnt - For the purpose of this appendlx, the .
3 beglnmng event for the estimatiop- of costs is assumed to .
©.. T oeeur w1th ‘the appomtment of & .canversion pro;ect'

' manager. This point does not necessarlly coincide ‘with '
the beginning- of the'software convebsion. .effo;'t since .
‘software converSion has & continuous - life cycle, - Each .
life. ‘eycle- has a distinet ' project, nowever? " and’
development of project costs is the 1mpo‘rtant 1ssue
With the appomtment ofa proge@t manager: ‘.q '

i v

.-,© Costs can be clearly 1dent1f1ed w1th a partlcular

y " project, and, . . '

@ v I t'*.;

e v L L R - *
- Accountability for 'costs has been clea-rly,. .
. established. - " . .o o . '_ S

~ have been incurred pgior to the appomtment of a prOJect
manager, these costs should be retained 1n the h1stor1ca1
cost records. L i
K . - - '-"-J'i . . . ?kﬁ 0 . .
o Endm Pomt - <For * cost . estj purpoSes, the o
software conversion- prOJect eh o wersign has
been & completed converslon by shavet~been

L . ;
If fgg some reason( s1gn1ftcant prOJect‘related costs

1 ion and uselby N
project management — has no smgle, cookbo RDPA ,.that can"be .
applied for all pl‘O]ectS Instead, what is nee‘g" r) Y '
addresses the costing requirements of mana%e il
guidance that can, mold the:methodojogy to thej

prOJect. Th1s 1s the approach taken by thls appe E

\
.

. C2 CONVERSION cosrtNG M%WHODOLOG;»« o .

The process to, be: folloyved in 1dent1fy1‘ﬁé the fu‘ll st of the conversion
effort, is illf 't;ed in Flgure C-l he’ major steps in this, process_j_

; mclude
,' o '® ',
\ o’\ Q
e A " Characterlzatlon of the Conversion Effort - gLl
N o v , ' includes’a‘general understanding of -the project goals and’;” -
" " U "4 ‘objedtives, - urce environment, potential target env1ron;-3£t :
EE A 4&}{;;. ' g‘ﬁ“w‘ - menfs, current softWare mventory énd mventory status. '
} ‘.<,"' "‘15’3 "*%, '3} ':,T:i-, ; o v
“ u‘; ) . ,‘iw ‘
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t

. o - Definition-of a-Cost Structure - The cost structure

/

should reflect the requirement for more detailed cost
information as the project progresses and should include
major categories of cost. : e )

o Estimation of Costs - Defined by the cost structure using
resource and price estimates developed from historical
data, models, price lists, industry sources, ete.

o  Analysis of the Cost Data - Specific analysis objectives
are based on the requirements for the use of cost data by
project management. '

o Application of the Cost Data - To provide specific cost
input for costing decisions and activities.
@

Each of these steps is described in more detail in the sections that follow.
C.3 CONVERSION PROJECT CHARACTERIZATION

The characterization of the conversion effort is an important
preliminary step in the execution of the conversion costing methodology.
Through a thorough evaluation of the major characteristics of the
conversion project, a cost structure can be developed that reflects the
material costs expected to be incurred and allows for the' application of

‘costs, with sufficient detail, to fulfill expected management

requirements. @@
A conversion project may be characterized using several® .
factors including: - :

o .Software environment, e.g., current languages used,
' " whether they are in standard ANSI language, degree of .
documentation, T

o  Multiplicity, e.g., whether the conversion involves
‘multiple sites, systems, or user organizations,

o Finanecial impact, e.g., whether the expected dollar size.
of project will require increased reporting efforts,.

o Mission suppoi'ted, e.g., whether workload cycles will
restrict the project schedule. . ‘
i P

This characterization step sf\ould'result'in an informal, written

_understanding of the relevant project characteristics stated in’terms of
‘the project's goals and objectives. This understanding should be approved .

by the project manager during project initiation in the development of a

. eonversion cost structure. This understanding should also be reviewed
periodically throughout the project and revised as needed.

- L
.
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C.4  COST STRUCTURE DEFINITION e e

The primary. component of the methodology is the design of a
comprehenswe cost structure that .addresses the full cost of the

. conversion, aids in the estimation of conversion resource requlrements
and price factors, and allows the application of a single cost information
base to several project costing needs. The cost structure defined in this

’a}appendlx meets these requirements through the use of cost dimensions.

% - : .

. A cost dimension is a classification scheme that identifies a
particular characteristic of an entire project. 'For example, project costs
may be recorded as.follows: personnel, $75,000, equipment $10,000,

. facilities $10,000, miscellaneous $5,000 - The cost of the project may also
¢ be defined along functional.terms, such as, conversion $80,000, training
$12,000 and administration $8,000 . In a similar fashion the total project

%  cost could be divided into ost per phase, cost per year and so forth. In

each case, a summation of %s along any dimension would yield the same
result, or in this example, 000.

The purpose of the dimensional cost structure is to minimize.
cost ambiguities in addition to providing the following:.
| 0

- Assistance in defining the full cost of a project,
o A work breakdown for ease of cost estimation, and
0o  Detailed - cost information ' for use by project
*° . management. ‘ '

"The full cost of a project can be defined- using ‘single
dimensions and, similarly, a summation of costs along each dimension
would yield the same full cost figure. " The benefit of a dimensional
approach is the ability to identify categories of cost (such as software

conversion personnel costs) that span several dimensions. The following
- dimensions should be included in the software conversion cost structure:

Ty . Cdal COST ELEMENT DIMENSION

Cost elements correspond to the basic accounting units that
represent personnel, material and facilities The cost element dimensien
‘has been developed for: this cost structure using ADP terminology and -
providing a level of détail that is consistent with the amount of funds
normally expended for each category. It is the responsibility of each
project manager, working with the cost analyst, to identify the cost .
element level of detail that reflects the characteristics of the projeet and
supports the application of the conversion costi methodology ‘to_the .
project's needs. -

The cost element detail that follows is 111ustrated in Figure C—
and should be viewed as general guidance. Important cost areas may be
expanded if they are material to the decisions supgorted by the costing
methodology. Elimination or consolidation of the cost element

.
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PERSONNEL ' | R OCCUPANCY

e  COMPENSATION | e  FACILITIES .

e  GENERAL BENEFITS | ' ¢ e ' UTILITY SERVICE

o TRAINING EXPENSES o e ' OFFICE EQUIPMENT

e TRAVEL AND TRANSPORTATION e "HOUSEKEEPING EXPENSES

' EXPENSES . - : - o T,

o  HIRING/SEPARATION EXPENSES - o SECURITY EXPENSES

MOVING EXPENSES . "4, & ENVIRONMENTAL CONTROLS |

| : S “%%.6 ' OTHER OCCUPANCY

ADP HARDWARE' - * o - ADPE SUPPL_IES'O A

N s

e  OPERATING UNIT 5 ' MISCELLANEOUS EXPENSES

e  DATA ENTRY DEVICES ' - o

e PRINTERS .. ' e OFFICE SUPPLIES

e  TIMESHARING SERVICE e TELEPHONE SERVICE

o EQUIPMENT MAICNTENANCE - e - PRINTING/DUPLICATING

o - EXPENSES

o OTHERADPE . & SMALL CONTRACT SERVICES

= e g e _ OVERHEAD -

'ADPSOFTWARE ~ * e "GENERAL AND ADMINISTRATIVE

e. OPERATING SYSTEMS | .

e  CONVERSION SUPPORT SOFTWARE

o ° GENERAL PURPOSE SOFTWARE | | -

¢ SOFTWARE DOCUMENTATION | S ST

‘e SOFTWARE MAINTENANCE ~ , .

e  OTHER SOFTWARE o i

TELECOMMUNICATIONS = - o RS

e  LINE CHARGES' -
TERMINAL EQUIPMENT
| SOFTWARE convsasmn £0ST ELEMENT DETAIL

Fxguref -2
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dimensional detail should be done only with careful consideration as to the -
impact on the cost estimation techniques and the ult1mate appllcatlon
_potential of the resultlng structure.

" The follow1ng is a deflnltlon of each s1gmf1cant cost element:

o Pﬁrsonne - The personnel cost element w1ll normally be
comman to each software ‘conversion project and -

- ~account for a significant portlon of the costs. Personnel
qeol _“costs are also the mgqst likely to be underestlmated
S either through an incomplete definition of the work to be
performed, quantity of personnel required, level ard cost

of skills required, or amount of ancillary personnel costs.

, . The personnel cost ele ment consists of the follow1ng sub-
b . elements :

P T - Co_pensatlon - includes base wages, cash awards,
- " - - ‘overtime pay and premium pay in the form of shift
differentials, incentive pay, merit pay, and other
"allowances for all regular, part- time, permanent
and temporary employeeB “

- General Beneﬁts - includes employer—pald medlcal,
dental, .life and disability. insurance, and.
~contribution . to non-social security - retirement

.  plans, federal and. locally-imposed payroll taxes
~ Such as FICA" (soclal ‘security), FUTA

) (unemployment), and  workman's . compensation

" taxes; and other benefits such as professmnal dues

and memberships, subscrlptlons, awards, uniform

cost and .cleaning, and ' any ‘other  personnel

K4

-expenses that are not otherwise descrlbed. .
e . °=: Training Expenses - ‘includes expendé for .-
- - tuition, fees, educatlonal books, mater ls antl‘
o trammg aids.

. - . Travel and Tranggortatlon Expenses - 1ncludes the

transportation of employees for business, training
.or relocation purposes: It - includes actual: °

transporta;tlon expenses for auto, airlines, bus, and =~
. train travel, as well as' meals, lodgmg, tolls, t1ps o

~and othe{ travel expenses. :

' .-f; 5.8 1r1ng/Separafon Eanses - 1ncludes advert‘lslng -
- #Rosts, credit/background investigations fees,

W v\'_ployment agency fees, testlng service fee and

ougplacement fees. o
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- In addition to the personnel cost categorles listed above, it

’ . B . ST O R S e wemnls im i e

- . Moving Expenses -i cludes the cost of transportlng
. personal property g ch as the shipment of
household goods, .
and mortgage mte

ad]ust ments.

Py

may be benef1c1a1 to be, able to identify -pérsonnel salarles based: upon -

individual skill categorles. This process will assist in thg estimation of .

salary expense. by providing gommon - job t1t1es, apd will aid in. ‘the.

application  of the 'costing methodology for,.altémative evaluation

purposes.\A personnel skills category definition- would be applied to the
salary cost element and, in the federal government, ‘would contam costs
by job t1t1e, GS level and GS step .

(o)

” TR .
+ - Data Entry Dev1ces - 1nc1udes the term1nals and

_other 1nput equxpment, R “oe oo .
- .  Timesharing Service - 1n'2:ludes ‘the icost .of;'

ADP Hardware = ADP hardware" . expenses may be

' ‘incurred during the software conversion effort in terms
-~ of CPU hours purchased from - 'd service bureau or

provided by the equipment vendor,.or target equipment
obtained on a short-term basis to provide the test
environment and on-line conversion capabilities required

during the pro;ect. . Subelements of this category

1nclude.

- Operating Unit - 1nc1udes the mamframe, operator,.

consoles, storage and memory dev1ces acqu1red for
the pro1ect, .

-

t1mesharmg services used dur;ng the. prOJect,

"

. - . Equipment Mamten‘ance - 1ncludes thé cost ‘of

ﬂgrty storage, closmg costs,.

0%

normal hardware maintenance serg,lce contracts,* Lol

. . ' K - N . 9«
~.-' Other ADPE - 1nc1udes 'ADP equa)m t not .
included above, such as tape cleaners,  h rdwareﬁ.' T

'mon1tors, test equlpment, and spare parts.

- ADP Software - ADP software mcludes an ey, r—
- increasing proportion of ADP costs as daté process
_installations use more ‘canned programs, &nd less in-

.. house software is developed This cost element 1ncludgs~ "

_only purchaseti “or leased software. ADP softwareﬁ

1ncludes the subelements of:. ’ e

- Operatlngsjste‘ms - includes the mainframe .
operating software including spooling software, -

b
.
:
.

-
-
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- Conversion Support Software - includes the system

support 3oftware such: as compllers, ut111t1es
translators, and tools,"

- General.Purpose Software - inclndes ‘multi-use

software such as SAS, SPSS, RPG, ete.,

- - Software Documentation - includes ‘the manuals,
guides, 'and software . handbooks obtalned for use
with the ADP software, .

. of normal so‘ftware malntenance serv1ce ~contracts, ..

L= Other software - 1nch1des other software-related

" costs..

Telecommunlcatlons' The .

element includes: the hardware ‘and. service - required to

provide data communlcatxons between ADPE components -
to support software conversion ,fl‘hls element mcludes

the followmg subelements: .

.-
»

- Line Charges ' - include - the cost of leased hnes “

“trunks or network serv1ce,

a'

[ E uipment - 1ncludes the cost of modems,

: concentrators, front-end processors, terminals

equxg.men't malntenance serv1ce. oo

Ne: occupancy, ‘or space cost element 1s
J,vthe costs required to house the: proJect
overlooked “since occupancy costs are frequently borne

element consists of the followmg subelements

_ structures, , . , e,

coal, water, sewage and garbage service;

« Office Equmment - 1nch1des the general offlce
furmture and fixtures, typewrlters, coplers, plants,
plctures, decorating fési ete., :

T Housekeepmg Expenses - 1nclude Janltorlal supphes :

and equxpment,

) efecommunlcatlons cost -

Utility Serv1ces - 1nclude electrlc power, gas, Oll.,__

3

- Software Maintenance Ser.vrce" - includes the cost

cost element ‘that has been occasiondlly ' -

by a service agency (e.g. CSA) The occupancy cost '

- FacHities - 1nclude the bu1ldlng, land common -
- “areas, leasehold 1mprovements, and’ other phys1cal_ N
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- Security Expenses - include  the access cards,

camerns, locks, monttors and alarms required to
control access “to the building or the computer
instatlafion,

»

Enviconmental Controls - inelude  the normu(
heating and air conditioning equipmient expenses as
well as anuninterrup ted power source, humidifiers,
dehumidifiers, water chillers,

Other Occupancey bixpenses - include  all other
occupuney-related costs not ineluded above.

ADD Supphes - Inoa typical ADE operntion, ADP supphes
ean account for a small, but sigmficant percentage of
costs, For thi-e:,. reason, o .\'(“)t’ll‘nlg.‘"- cost element 1s
assned (o distigruish the ADP-related*supplies from all
other supphies. S < AL '

k3 . §

Viscellancous Lixpenses - Mlscvllnam‘ouxs.v.;pvnso is a cost
clement that incorporates costs not spegifienlly detailed
by the prior cost elements. 1t shuulii«ﬁﬂ‘cludv aeneral
catepories af expenses that are not ADF related.  The
charneteristies of  each project  will determine  the
materinlity” of  the subelements. defined  for this . cost
element. The hist of subelements that follows should be
used as a puide that can be expanded as needed to
provide aconsistent level of cost detmil

Office Supphies -- include general administrative
office suppligg that are not directly ADP-related.
Fhese would include pens, peneils, copler paper,

pads, folders and the Like.

Ielephone Services - include the charges for local
service, long—distance and special volce
communication lines,

- Prmt;mg'Duphcntxggiix[wnsos - include the cost of
using of f=ite printing and duplicating services.

Small Contract Services - include the relatively
s:nall contract services that cannot be defined in
terms of ogher cost elements, or are too small to
he  of  m¥terml sigmficance. Major software
conversion contracts should be identified by the
spectfic resources  (amount  and  priced  being
arovided o aliow s detailed Wdentification of cdsts

-+
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-~ Overhead - includes indirect costs associatgg with

' the performance of a project that cannot be

. defined in terms of other” ®ost elements, or are too

small to_be of material significance. The use of

- this overhead category should be %ept to a

minimum since the objective of thes cost structure
is the identificationof the full cost detail

a

R 2N o

- General and Administrative (G&A) - similar to 'the
overhead category, G&A is common in the fgderal
government as a means of allocating indirect costs
to an operating unit. As with overhead, the use of
the G&A element should be summarized and
applied only when a cost detail is not available or
the amount of the cost is relatively insignificant,

b
The cost element dimension detail provided in this section

should be used as a foundation for the constructton of a. conversion cost
structure that is represgntative of te software conversion effort and
reflects the full cost of the project. The furfétion dimension discussed in
the following section serves as an additional means of*assuring that the
full costs of the software conversion are addressed. -

L] .
C.4.2 FUNCTION DIMENSION

" Functions are gekieral categories that-may include one or ,morg
activities that are performed during the software conversion project. It is-
important to distinguish between functions and activities. From a project
management standpoint, activities are important for establishing-project
controL.  Conversion activities may not require a substantial amount of
resources, for example, the appointment of a project manager. From a
cost estimation standpoint, however, conversion functions better
represent the conversion ¢ffort. The function dimension-Is included in the
cost structure -since it aids in the identification of the full cost of a
software conversion project by identifying all significant functions. Also,
the function dimension helps in the cost estimation process by providing
cost categories that correspond to existing software conversion cost
estimation models, and are sufficiently detailed to provide a work
breakdown structure with which to develop costs. A consistent,set of
software conversion functions can also aid in the use of historical costs to
estimate future software conversion costs. The. following functions’
illustrated -in Figure C-3, correspond to the conversion tasks identified by
the Federal Conversion Support feriter and include: '

¢

<

) Conversion Management and Administration - includes

the resources involved in managing andadministering the
conversion. eff6™\_such as user and ubper management
liaison, contract administration, and personnel activities'
involving the project team.

J
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CONVERSION MANAGEMENT AND SYSTEM AND PARALLEL TESTING
ADMINISTRATION -7 ‘ -
CONVERSION PLANNING.ANALYSIS | TRAINING

AND PREPARATION
[ PROJECT PLANNING

) STUDY PREPARATION AND .
SOFTWARE INVENTORY

| CONVERSION TOOLS

* TARGET SYSTEM AND TARGET
SOFTWARE

. IDENTIFICATION  *
e  POLICY REVIEW
e SOFTWARE WORK PACKAGE SOFTWARE UPGRADE
PREPARATION - o
e  TEST DATA GENERATION . e  CONFORMITY TO ANSI STANDARDS
T N . ° e COMPLETE CURRENT SYSTEM
A DOCUMENTATION -
APPLICATION PROGRAM AND SYSTEM e  PURGE OBSOLETE SOFTWARE

SOFTWARE CONVERSION

k)

e FUNCTIONAL SOFTWARE REDESIGN

1
DATA FILE AND DATA BASE CONVERSION -, GENERAL. .

TRANSFERS ONLY e  FACILITIES MAINTENANCE,
SIMPLE TRANSLATIONS SECURITY ETC.

e AVERAGE COMPLEKITY , :
TRANSLATIONS - , ‘ : _ ,

COMPLEX TRANSLATIONS
° VERY COMPLEX TRANSI:ATIONS

OPERATION CONTROL LANGUAGE : ,
OPERATING PROCEDURE CONVERSION -

w

REDOCUMENTATION

SOFTWARE CONVERSION FUNCTION DETAIL

\ Figure C-3

-
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Conversion Planniniz, Analysis, and Preparation -includes

the preliminary conversion activities suth as:

- Pl‘O]ect plannmg and analysis at the project,
system and task levels, and identification of the
conversion work package,

- Study preparation and = software inventory
identification including quantity, language, age,
documentation, etec., .

- Review and implementation of conversion policy,
procedures and documentation standards,

- Preparation of the software work package,

.= Test data generation and validation.

Application Program and Svstém Software Conversion -

includes the resources required for -reprogramming,
program logic modification, simple translation or other
methods of software conversion, including the use of
conversion translators and aids.’ ;

Data File Conversion - mcludes the following types of

conversions:

- Transfer only - where the source and targgt
systems and environments are fully compatible,

- Simple translation - where the conversion is
basically character-to-character, from source to
target character set, on a one-to-one basis,

- Average complexity translation - which involves
character-to-character, character-to-word, or
word-to-word conversions with the conversion
parameters embedded in the files,

' . . °
- Complex tramslation - where the conversion para-

- meters are external to the files These conversions
usually require development or modification of
several pieces of conversion software and generally
call for multiple steps,

- Very complex translation - usually includes DBMS
files and may require major development of special
software,

-

ey -'3.159 181 ‘.



8- "

o

.Operation Control Language Operatmg Procedure
Conversion - includes the resources réquired to convert
the operating procedures , from' gne environment to
another, including rewrltmg, repr rpming, and the use A o
of operat;on control language transw and generators, :

.

o Redocumentation - includes the resources used in
reviewing* and analyzing existing” documentatiop,
rewriting, and clerical editing, proofmg, and typing of. , !

the new software documentation, .
s [ ]

o System and Parallel Testing - mclude"% the.resources used
in the system test and parallel test the gystem. to
\_ demonstrate .interoperability betweenﬁt ystem compofi-
ents (programs, files, and mb streams) and overall
correct execution... When the system functions as
expected, software acceptance testings would commenc%‘ﬁ
to achieve acceptable comparisoh of outputs against the
current or source system resflts,” ¢ - @

] ] - ’
Training - includes the resourges used in training course
preparatloﬂ, delivery @nd ﬁh[‘thlpatloﬁngl‘ the following

7 actwities: ’ . A '
- Trauhng which tr ms the project team in new
conversmn‘ iques or the use of software
conversion {po0ls,é p o
¢ ¢
ol raining. which trains functional users, DP staff,
projeqt tean and other personnel in the target
system environment, and target system software.

©

) . -
o* Software Upgrad’e - used to identify software costs
incurred during a conversion not directly associated with
new tmrdware. These costs must be budgeted and
trackad, but may or may not be included for hardware
. -evaluation purposes, depending upon the regulations
< currently in force Software upgrade"bccurs whenever
* current applications are changed to conform with
government ANSI standard language, documentation is
developed to provide a complete description of the
current systems, obsolete programs are purged, or a
functional redesign of a program’is performed ’

o General- i§ designed as a default category wuh which to
identify functions not specifically addressed above. ’
Examples of functions that could be included in—this
categcfry include * facilities maintenance, prodgc_tlon
control, and security functions. - . R

&
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C.4.3 PHASE DIMENSION - : S
o , ‘ ¢ _ } . " . "te,:’ ,
‘ The phase dimension corresponds,to the softwaf} '~
phases described in the body of these guides. “Phgge dimensi N

in large projects in providing a logical and someWhat sequen
of conversion activities that provides better upper manageme Y
through the .use of milestone approval points.. Through”a 3
assignment of software conversion activities to phases, historict
from many projects may be recorded in a consistent manner and usew
future cost estimates, and to develop and validate cost estimation mo
It is important to note that the definition gg#phases will result in'so
* overlap " That is, .as one phase is being corr 4, detivities in the ne

phase are already being performed. The: Vi 2T
identified in the cost structurd*include: .

o - Project Initiation Phase - where
undertake’a conversjon effort,

"o , -Gonversion Requirements ‘Phase ;
vestigation and identification dctidil
v adt e

"o '+ @onversion Planning Phase “':,,g.yyﬁex"é:
".and schedules are developed in-deta
“ments defined in the preyious phase

onversion plans ,
ypon reqﬂir'e;’-- -

AU

1

o

e ’ 2 L o S .
. . . ] ,a.‘"'| ; o “ :.‘. . S, b - ‘..*
o Conversion Preparation Phase - where:the activities.that L
are requireg to ;pegin . the conversion. process are . ..
i3 o it R 8 . . B - Py «‘),. '1‘.", . ) . ot
completed, - gt ' ’% o
» g 1 ‘-h‘.r' " C . ¢ il L KR -\

. x S N o ) . . "\? e “
Q, ¢ Conversion Phase -#awhere ‘the actlxx_tlel',s‘? 1dent1f1ed 'to e
perform the tr‘avﬁngo%? if - softwaré" ffom the source ..+ 4
environment to théA I? 1 '@Zii,ronmeht'is:'acc_omPliShed{"f NN
E . ke N SoSL R

e O

sion Phase, —Wher fhe' conversion team is ., uy 1%,
.*,‘ l

e

oy

reassigiigd . to n tmal-duties afd’ then post couVersion - .°° o
pl‘OJe(’;;“:’&;L&SlS Ps,_l*glducted. AT e SR

. s . R -_41*' D R g
While costs may be’ ilfiirred prior’ ‘to the ppoihtmér{f, of a project = i
manager. in - the. proje¢t initiation “phase, di%after a spost-cqiyersion
analysis, they are not included as estimates inéthegsoftware convergion-
project cost. Activities in these argas fall outside th& perspective of.
viewing conversion as a "project.". "The “conversion project “costs iLe.

those that are .incurred from the“time a project is started through
completion are the most important. More ‘'detail concetning the:sp¥cific~
activities included in each software conversion phase ‘can be founfn the

1

3
e N
e

_ body of these guides. The relationship between the c"ost: elemegnt, %gcti‘on o
and phase dimensions is depicted. in Figure C-4. e i !
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Ccia.a TIME DIMENSION

4 , The time dimension identifies the calendar period in which
" costs are expected to be incurred. The time dimension is included in the
,. cost structure for budgetary purposes to assist in project planning and
S~ “control, and to aid in. present value, cost analysis for relatively long
chy . software conversion efforts. The detail incorporafed in the time
. .. - dimension should reflect the use of the cost information by project
“3 Y U management and the ability to accurately estimate costs. Thus, during
©t 34~ project initiation, software conversion costs used for a cost-effectiveness
»i% " 7. . analysis. may be estimated for.the next four quarters, and annually
S thereafter Prior to the commencement of the conversion phase,
. however, costs may be required to be estimated for each month for
oy project control purposes In general, software conversion costs should be
B estimated at least by fiscal year and for periods not shorter than a
month. ‘

M C.4.5,  LOCATION DIMENSION

: y The location dimension. identifies the geographical site where’
a function of the software conversion is being performed. It addresses
_personnel, equipment and occupancy resources, the price of which may
vary by location Thus, the use of a location dimension aids the
conversion costing me’{hodology by allowing the estimation and analysis of
geographic cost differences relative to the total conversion cost figure.
The location dimension should be included with software conversions that
involve multiple sites. ’

C.4.6 PRODUCT/SERVICE DIMENSION

The product/service dimension is used to allocate the cost of
the conversion to specific operational objectives performed by the
facility  These objectives could be stated as ADP services (e.g.
‘timesharing, batch processing), programs supported -(e.g. anti-aircraft
missile, solar energy) or applications processed (e.g. general ledger,
payroll, disbursements, personnel). Where more than one product
classification .is appropriate different product dimensions may be
material. This dimension will allow the project manager to estimate the
cost to convert each individual system or conversion unit.

- C.4.7  ORGANIZATION DIMENSION .

The }organization _dimension identifies the component, agency,
department or division that performs functions of the project. In this
_respect it -assists in°the identification of the full cost of a project by

g providing a gtructure definition that extends beyond the budget concerns

* of the primary organization. The organization dimension also aids in the

" identification of inter-and intra-governmental support in perfornving

> . conversion functions, . ' " )

o
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" The identification of'the conversion cost structure ji§#he first sﬁ'ep in'the
development of the cost of a software conversion ject.. Through the
use of cost structute dimensions, the identification 6T the fig cost of the
project, the estimation of the individual cost detail, and * analysis and
application of the estimated costs can be assisted. '

C.5 ESTIMATION OF COSTS

.Once the cost structure has been identified fqr the specific
conversion prOJect, estimates ‘of cost must be developed for the structure
detail. Thls section present% this cost estimation process in both a
general and specific format. K

It is difficult to identify a single, universally acceptable
‘approach to estimate conversion costs The estimation technique used
will vary with the degree of accuracy required, characteristics of the
software conversion project, and the use of the cost data during the
conversion phases. The basie steps required to estimate costs include the .
following: - ,
o . Identify the Conversion . Cost Structure Detail
Appropriate for the Project - This is accomplished by
using the multidimensional cost structure described in
the previous section. The cost structure can assist in the
cost estimation process by dividing the conversion cost

into manageable pieces. / ¢

A .o Estimate Resources - The next step in the cost
’ estimation process is to identify the quantity of
resources required to perform a -given conversion

function. The cost element dimension provides the list |

| of resources, while the function dimehsign identifies the
~ workload requirements. Sincé' resour will rarely be
100% utilized, an adjustment should®e in Qluded in the-
. resource estimate to provide excess capac1 vhether in
¥ 1 terms of man-hours, proggssing time, gr sp#e require-
ments. oo g, :
, : B : { A .
0 Estimate Unit Price ~ The price of & ‘T en resourt* (or .
cost element) unit must be estimated ‘The price may be
dependént upon the conversion function performed (e.g
skill level required), location and time period. Price can
be affected by inflation factors, government discounts,
or quantlty discounts. = Multiplying quantity tithes price
will give the cost gf a single qost structural unit.

The estimation process is not static throughout the conversion

project. The use of cost esgpation models and techniques at the
\ beffinning of the conversion p:&.t may be sufficient to provide the
accuracy for a limited cost-effeBliveness analysis. Later in the project, a

'3;‘
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given cost estimation model may not provide he accuracy necessary to
estimate’ the ‘structural cost upits. The degree of estimation will also
change during the conversion”project phases. * For a large conversion "
project, costs may be adéquately expressed to the nearest“il__{,OOO during .
the project initiation phase. Later, costs may be required to the nearest
hundred dollars The dimensional levels of detail that -are material can.

also change during the project. ~When dealing with broad conversion
strategies it may be possible to estimate at a gross 'leve:?f'détail. - Later,

- increasingly finer levels of detail will be defined. * £Zost estimation )

. techniques that address a gross detail level may not be appropriate to use

: in estimating the lower detail levels of the conversion cost structure. The
estimation process described in this section must be used with common

' sense and adjusted to fit the characteristics of the individual project and

its changing requirements for cost informatiofi during the project phases. -

As a. basis for the specific cost- estimation process, the
“following section presents a general discussion of/(fost estimation
techniques that may be applied. ‘ .

C.5.1 ESTIMATION TECHNIQUES (GENERAL) 3.

o The cost estimation techniques can be used to supply the cost
figyres for the cost .data defined by the conversion cost structure. Cost
estimation techniques may be simple, such as using a previous conversion
project's supplies cost and adjusting for inflation; or complex, as in the
case of a parametric software conversion ¢ost model The following )
generdl techniques may be used to estimate costs: '

o  Standards - The use of standards relies on estimates for
resource quantities and price that have been systemati-
' o cally. developed in the past. These standards then

- become stable reference points from which new. tasks.
can be calibrated. Due to: rapidly changing ADP

technology, . past “performance ards, such as a.
/ standard for ®onversion. productivity (eig., number of
' lineggonverted pet* workday), should be examined before
. _ ~ they are applied to gstimate resource requirements for

' current systems. T .

A

o Modeling - Modeling techniques attempt to predict cost
' or resource requirements for the proposed system’
without the use of a full-scale-development and trial
“ period.  Modeling }echniques, such as the Federal = &

. Conversion Support Lenter cost estimation modgl, are
useful during the eafly phases of the canversion project
L .- planning process to provide an estimation of cost. As
such, they can be useful during preliminary cost- 7
effectiveness analyses to determine the cost impact of -
Qépo"s_ed alternatives. “ )

e
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o Historical Cost Applic.MZn - The use of historical costs-
is generally limited to the refinement of future
conversion ase cost estimates baseg on cost data
collected for recently-completed conversion phas~  If
historical cost records have been maintained, for
example, . the cost-of regularly scheduled management
review meetings, these costs could provide the basis for

: developlng accurate cost estlmates for use throughout
“ : the pmject

. G52 --SOFTWARE CONVERSION COST ESTIMATION MODELS

The dlfflculty in accurately estlmatmg the cost of software
conversion has led to the developm@nt of cost estimation models to
* ' ‘provide a simple solution to the estimation problem. While a complete
' description of the use of models is beyond the scope &f this" appendlx,,th
models summarized below serve as an overview to provide guidance as to
the models currently available at the time of the publication of this -
guides that have significant application to federal .conversion and the
strength and applicability of each. ' The use of s6ftware conversion
.estimation models should prove begeficial in the fearly phases of the
W conversion where only gross detail is qunred and accuracy is not critical.
These models should be used only with & thorough understanding of the
basis upon which the model was developed, the cost elements, functions or
phases covered by the model, and the projects in which the model output
> has been valldated

o - Federal Conversion Support Center Model - The Federal
~ Conversion Support Center {FCSC) model was developed
in 1980. .The FCSC model is primarily a parametric
software conversion cost estimatiori model The model
features an excellent breakdown by functions which
facilitates cost estimation. The Ynodel includes most
cost elements, and it exphcltly states those elements it
does not @pclude. The model is sufficiently flexible to
handle most domplex conversions, and covers essentially.
all phases of a conversion effort. While the FCSC model
_has not been extenswelg validated at the time this guide
. was prepared, it' appears to be: the best software cost "\
lf estimation modetavailable from public sources.

- " The FCSC model h‘as;several distinet- advantages.
., Although incomplete, this model does have a
comprehensive treatment of costs. The FCSC

. model was des1gned to bg ‘applicable to a. wide

+ range of conversions and there are plams for future
enhancements On the other hand, the coefficients

and values assigned for DBMS and other cdmplex
conversions are untested. Subjective assessmints

\ 188 ,
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o are requlred in, certaln cost areas and it does not

R . recognize effects on conversion costs of over-
. assignment or under-assignment of personnel. The
applicability of the model appears to be universal.-

o] Project Management Control System II - Project

~ Management Control System II (PMCS), which is also

! known as the Navy Model, was developed b val Data

.~Automation Command (NAVDAC) It is :.Mtpic-

' software conversion cost estimation model which is

based -on batch-to-bateh, COBOL conversions similar to

- ‘those performed in the 1970's at NAVDACs (then Data

, Processing Service Centersk PMCS is based on four

' - similar conversions encompassing over 100 man-years of

work. = These conversions were primarily business

oriented, batch, COBOL systems. ‘PMCS is primarily

oriented towards professional staff-days, not towards

: dollars. It excludes discussion of costs such as admini-

; stration, data entry, computer Operators, and supervisory

time which can be 51gmfle§mt in government ADP oper- .

. ations, but-not the associated costs. PMCS includes a

—— management reporting system and automated mﬁpower

estimating aids. Reports -preduced are,  however,
primggily a recompilation of data provided by the user.

2 PMCS is relatively easy to use, validate, and refine, and

' is apparently not limited by hardware (assumption of the

model's developers). It contains -excellent coverage of-

: the phases of a conversmn}‘ effort. "PMCS is based on

s data of questionable statistical value, ‘because some of

’ ‘ the original data was discarded. Furtherthore, the model

" —is based on major conversion efforts and thus'may not be

clearly- applicable to small and medium-sized: conversion

. efforts. PMCS can be used for batch-to-batch, business-

o oriented, COBOL to COBOL, flat-file to ' flat-file

' conversions.” . ' S

. It is not always possible to draw a distinction among the cost

~ estimation techniques described above. They do have one common:factor

their use of historical information to predict-future events: It should

be evident that\if softwar@conversion cost information can be recorded in

a detailed and cbnsistent manner, for historical purposes, the accuracy of
the cost estlmatlon process, in general can improve.

-

C.6 ANALYSIS OF THE CCBT DATA

]

Just as estimation techmques vary according to the require-

ments of the project for which costs are estimated, the analysis

~ techniques that are appropriate for each 'situation depend upon the

L characteristics of the project and of the decision being qd°dressed This
- . _ . : _ -

“«
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“t H'sectlon descrlbes several analysrs techniques that are applicable to a wide .
range of situations. .The applicability.of -each technique is dependent upon* Cwy
factors such as the phase, function and alternatives analyzed for a -
particular projeet. It is important to understand the value and the
limitations for each technique“before attempting to use them for maklng,
decisions. ' .

‘Certain cost concepts and analysis technigues discussed in this
section must be performed to satisfy the requirements of specific

directives. Where applicable, the diseussion of cost. analySIS includes 4 -
-descrlptlon of how the costs are related to relevant dlrectlves .

Cc6.1  COST CONCEPTS DEFINIT[ON "

The framework and procedures that are presented in’ this
appendix for developing costs-are based upon the concept of full costing.
That is, by deflnmg the full costs of a project in a detailed manner (i.e,, -
multldlmensmnal "structure) it will be possible to derive cost
classifications from a single cost base. This is important in responding to

» directives, since the format and classification of this cost information
..may . vary. The cost’ concepts addressed below have been the source of
confusion in the application of cost information. - While. each concept is
briefly discussed, a full definition can best be obtalned from financial and,
accountlng reference materlal. L _ ' ' A

. Yo 0 Direct/Indirect Costs - Costs may be classmed as elther
~ . . ‘direct or indireet. The purpose of- identifying costs as i
) - - direet or indirect is to assign all costs as precisely as »
possible, to the specifi¢ product, service, customer or '
other cost ob]ectlve th@ssupport. Some costs are.easily
, a551gned directly to a product or service. For example, .
R : _ ... dthe cost of program mers that are dedlcated to convert
: - o Speclflc application js a diraet cost of that application.
T T * * The most common - ect costs are "for labor and supplies.
' Other  pogsible direct costs include travel, purchased
- services q‘gnd servige center charges fo}‘ items such as;

prlntlng% s ;, 4

fz

_ o  * Igdlrect dosts are casts,,that cannot ‘be. ;hrectly related',
\ © "% . .. ' tbaproduct or servige, ‘br costs that are’ insignificant or _
: R Q1ff1cult to measure. Examplesof items, that are often = °.

SR .f a” classmed as,indireet costs are low cost supplies such as =
4 s 4 1i ?th laborZcosts of receiving; storing and
. B i - paper clips;* the la & g
o R " distributing - materlals and Supplles, depreclatlon of =
IS ~© buildings and general purpose equ1pment,; utilities; and o
O general ‘and’ administrative, . expense ‘for flnanclalx;, o
ol ' management and -other services that benefxt the entlre SR
BRI . 7 - organization. Ind’jrec,:t .costs -may still be. assigned o e
S L specific cost objectives but the a551gnment is through an :
. allpcatnon process. -
o ¢ among: all cost objec
ST number of people or to’t'\ \

. 4%‘\ ' : " -ag,’.v '~‘\§" i

°
=N
-

BRI O

®s according to crlterla such ‘as 5
budge} dollars., g
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Because separating f!tl costs imto direct and indirect

. . ~ ©  ,costs permits a careful assignment of costs to specific

‘ - products or services, it is useful for conversion budgeting
and project monitoring applications. A clear separation
of costs assists managers who are responsible for -
controlling resources and costs that are associatéd with' - R
: projects under their superv151on.. Awareness of the true ‘
R cost dfprowdmg or receiving services permlts managers .
"~ to make 1nformeq declsmns. 4 . &

K) Constant/Current Dollars - The purchasnng power of a
* dollar during one year is not necessarily the same as the -
purchasing power of that dollar during some future year.
Inflation fheans that more :dellars will be needed ,in the
future to purchase the same.goods that are purchased
with less -dollars today. The term "constant dollars”
* shoiild be equated tokconstant purchasing power," that -
is, the price of ‘a. resourcé in terms of . ‘the purcHasing -
.power of a dollar'in some base year. Current dollars
.+ represent. the actual cost outlays in the year- they are _
' expensed ‘and: show the effect ot‘ inflation on the .- -
"eonstant dollar value4 - : s e '

~ -Since both* constant and current do‘llar estiinates may be o

requlred dermg the pro;ect (e.g., constant dollars for “

) X economic " analyses, ' current | dollars = for budgetary = | _

o ~_ submissions), the software. conversxon cost -estimates

. : - should be developed in such a way' as to support both.

N . } requirements.. This is accomphshed by estimating

‘ : software conversion costs “using" constant. {(base year). .

dollars. By applying inflation-factors to. these estlmates,'

‘current dollar "'gur s ean. Lhey Be de ermined for each’
future year. R :

‘o Inflation - Inflation is the ri%e“" in-"the;"general level of_."?.‘.':‘

- _ : prices over time. Inflation complicates financial
<o . " planning and cost analysxs because it creates uncertainty .
: : about future prices. Current and past . rates of mflatlon A

‘may be measured by means of price 1ndexes, which are .
‘percentage cOmpansons of ,the, prices of selected
commodities- and .services between two periods of time.
I Futuré rates of ‘Inflation can only be estimated. Once
< ) «the future lnflat'on rate is estimated for the years of d
& _ . L conversnon pro;ect’s life, the rate is applled to all future,
: ' - dosts to adjust those costs for projected price increases. .
L } Because inflation affects the prices -of goods apd.
. R . services to be acquiréd-in the future; it iz an 1mportant : .
- ; cansi eratlon of full costing  during ' any plannmg or e
estlmatlng for items that are subject to price changes. : :
" Labor, supplies gnd utilities are examples of items that = .
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may be affected by inflation, The total costs estimated
for each year in the conversion project's life are ad]usted
by applying an annual inflation factor to each total.
Software conversion cost estimates should be able to
reflect costs in actual dollar expenditures expected in
each year of the project for .budgetary - purposes.
Anticipated variations in the inflation rate should be
addressed through sensitivity analysis.

.. o0 Wash Costs - The cost of some items may be the same
regardless of which of two or more alternative courses
of action are selected. Although the amount of the cost
may be important, it will not affect the outcome of a

o cost comparison among the alternatives. Such costs are
W - referred to as wash costs. For example, if two options
7 are for the government to purchase and operate certain
equipment or to purchase the equipment and hire a
contractor to operate ‘it, the purchase cost of the .
equipment is a wash cost. It may be a major part of the
S *  total project cost but the cost is.the same for the two
alternatives and w111, therefore, not contribute more to

the total cost of one alternative than the other.
Under a concept of full costing, all costs should be
included whether a wash cost or not. This is because a.
total cost is important -for budgeting decisions. Also, it
is difficult to correctly identify a wash cost, since cost
components may vary with the alternative selected. For
example, the cost of management is often considered a
wash cost; however, a software conversion in a distri-
.buted processing environment may require more task
managers and higher travel and administrative costs than
a .software conversion in a centralized processing
environment. Another reason for including wash costs in
the conversion costing methodology is that the scope of
* the project may ,change during conversion planning
preparation. Costs which were correctly assumed to be
a wash, now may have a cost impact on the project
decisions. By addressing the full cost of a project, all
cost areas would have been included, whether a wash

cost or not. . R

C.6.2 ANALYSIS TECHNIQUES

Cost analysns techniques are “methods of using prevxously—
defined and estimated cost data to make management decisions. The
nature of the decision determines the techniques - that are most
appfopriate for each situation. The following are exampies of analysis
techniques that are valuable for management declsgons

"
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o Present Value Analysis - Ppesent -value analysis is used to

reflect the diminishing value. of .money with. time,

" \Present. value analysis equates ‘future costs to their

resent worth. Its-primary value is'in the assessment of

lternatives that have different cash flows and different .
urations. * T .

o

"Sensitivity Analysis - Throughout " the “costing. process,
various assumptiéns are made concerning the cost data
used. These assumptions include inflation factors, cost .
estimation, workload, etc. As part of the cost analysis
process, .these .assumptions should be evaluated to

. determine if changes in any one assumption will change
" # ' the outcome of the analysis.. : x

w 0 Break-Even Analysis - Break-even analysis is used to

study cost relationship between alternatives.

process which may be used to compare cost.data within
an -alternative, among alternatives or with standdrd cost
data. R :

’ ' \" ’ ' _- = . '

&,‘ 0.  Ratio Analysis - Ratio analysis is a cost_.comparative
i &
N

Jo-  Risk Analysis - Risk analysis is a technique that uses
‘ - probabilities to assess the potential for alternative
outcomes. ' By assigning probabilities to each alternative
and multiplying by the expected cost or outcome value
of that alternative, a total, expected value can be
" determined.  Inva software conversion projé®t this
technique is impoftant in contingency planning to
develop, a plan that assesses potentially harmful events
\n a cost-effective manner. .

These techniques are intended only as examples.of the analysis
methods that are available for use during the project.- The use of these
techniques, including their strengths, weaknesses and applicability to
project decisions can'be obtained from a review of financial reference
material. It is important to remember, how&ver, that the use of various
techniques may yield conflicting results. It is improper to adopt a single
analysis method for use in all applications. The analysis methods must be
applied judiciously, with a knowledge of each method's limitations.

C.7 APPLICATION OF THE COST DATA /oo

The end objective of the conversion costing methodology is
support of project management decisions. As illustrated in Figure C-1,
the application-of software conversion cost information is directly related
to the manner in which costs have been defined using a dimensional cost’
structure. These dimensions allow the application of a single cost basis to -
a variety of project decisions and activities. In this section the

P M
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application of costs to specific conversion project decisiong and activities
is summarized for each phase of the conversion. While some cost impact
may be shown for every software conversion activity, this section is
designed to highlight those tasks which are most\ dependent upon the
costing information. “An overview of economic considerations is given in
Figure C-5 and summarizes the cost detail containe \in the body of the

guides. .

C.7.1 PROJECT INITIATION PHASE

Pré)jéct initiation is the phase in whicé1 the requirement for a
software eonversion is determined. The major product: of \this phase is a

'prelimingryf-ﬂ‘fhpéibility‘ study “that includes the cost \estimates of

conversion altérnatives, a comparison and analysis of these alternatives
based on cost and technical factors, and a recommendation of a proposed
alternative. Accompanying this recommendation should be preliminary
project plans that will-accomplish the alternative courses of action. Cost
activities during this phase include: : . \ .

¢ *
o Analyze the Project Characteristics and Develop the
Unique Project Cost Structure - It is eritical to develop

the specific cost structure which is material to the
project under investigation. This will require analysis of

the basic characteristics and goals of the conversion
project, and development of a specifie’ cost structure
which" will form the framework for future :\x\c;;"slt

g

estimates, cost evaluation criteria, and cost tracking.
This is a major activity which will requi€ careful
planning to assure that the correct structure has been

developed which will allow continuous use throughout théy

software conversion effort. :

Y o Establish a Preliminary Conversion Project Budget - The

cost structure should be used for budget preparation by

identifying the estimated project costs for.the following

phases in terms of various costs elements and functions. -

Also, the scheduling of these expenses should ‘be

established by assessing the priority (cost-effectiveness) |

of the project relative to other projects under develop-
- ment. . ’

o Estimate Project Resources - The project budget esti-
mate and schedule can be matched to determine the
availability and utilization of personnel skill categories
to be used. Adjustments.in personnel strength can be
made to keep the project within budget and schedule, or
to request additional funds.

k. ) <
Approval of the preliminary feasibility study signifies the completion of
this phase. B . ' R

’
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Cr2 CONVERSION REQUIREMENTS PHASE

:process is analyzed and methods and techniques are selected- 'to
+accomplish the. effort. The culmination of this phase is a software
conversion study that includes an assessment of the current software

environment, . a program inventory, .and evaluation of contractor's

assistance and a recommendation as’ to the use of conversion tools. A
~ specific costmg activity during this phase is: :

o 'PrOJect Planmry; and Staffing - Conversion : cost -
* informatidn can be used to assist in prOJect personnef '

planning by determining the best mix of project
personnel and determining the most gost-effective
project strategy to follow. Cost trade offs between skill
levels, person-hours required, and personnel expenses can

" be evaluated for each funetion during the project. While
this impact on costs is important, it should be evaluated
-against management considerations such as expected

" turnover, skills back-up, critical staffing positions,

. - .employee development and the like. Furthermore, cost
. estimateS can be ysed to assist in evaluating alternative
w * . project execution strateg1es’ such ‘as leng¢h of phases, use
" of contractors, and use of softwake conversion tools.
‘For each project management alternative considered, a

. cost estimate should be developed to assist in evaluating
. the impact of that approach.. The final project manage-
.. ment approach selected should be-based upon the ldwest
" - total overall cost to the organization, given the

constraints of the organization, and the potent1a1 for -

- satisfying the mission needs. . ..

¢
4
IR

Approval of software conversion study marks,tne end of this phase and
provides information that feeds the conversmn plannlng phase.

. N

. C.7.3 - CONVERSION PLANNING PHASE

-

The conversion planning phase is used to develop the deta11ed
task schedules and resource requireménts needed to accomplish the
conversion. At the completion of these activities a formd¥\ conversion
plan is submitted to upper management for approval to continue with the
project.  This formal conversion plan should include cost-related
considerations such as a summary of the, conVersmn budget, a'descrlptlon
of the proposed cost-tracking mechanism, and “analysis of the cost-

u , effectiveness of proposed convefsion aids, and a’ justification for the use
T of contract personnel .Specific costing activities during this phaSe '
" include:
k o o Prepare Action Plans - Cost informationr can be used in
e project planning and budgeting to estaBlish a project task

schedule (e.g., PERT-COST and PERT-TIME) that allows

- . v 3
.

. - .
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for ‘jthedevelopment of 'the project in a cost-effective
manner. Important considerations at this time should be

the estimated deployment date relative to the expecteds

Lo operatlonal benefi{. The project duration reduction may:
) increase costs as more overtime or contract employees
are used. This increase in cost, however, may be
justified if the project can become operational sooner,
thereby decreasing operational costs. The cost structure

. provides the cogt detail for pro;ect functions to allow for
-y this evaluation. * ~
L] h i
0. Refine Budget - The budget application of cost

- information will aid ih idenmtifying the costs-for the
current phase, updating project costs for subsequent
phases, and, ‘'submitting the, budget for the following
year s ef fort

i

o  Formalize Conversion Approach - This activity is the -’

further. refinement of the conversion plans developed in
the previous phase. At this point, software conversion
_cost estimation models should be compared. against a
task-by-task conversion plan to determine the adequacy
of resources (quantity and skills) to complete the
conversion within a suitable time-frame. At this time,
the program manager should examine the alternative
approaches which “are available to convert to the new
system, These approaches . may include “tomplete

redesign of the system, line-by-line translation, ete. The:

program manager will need to evaluate the most cost-

effective conversion alternative based upon factors such

. as the age of the existing software (if appropriate), the

" remaining life of the system, and whether it currently

satisfies user's requirements. Furthermore, the cost

‘ impact of the use- of outside .conversion services,

\—pet?sonnel or tools should be evaluated using the cost
information.

o Develop RFP and Evaluation Criteria - "If  external
.support is- to be acquired, the conversion costing

methodology can be used to estimate costs, identify -

zntlcal cost areas,~and provide a cost evaluation

riterion that considers the impact in all relevant cost -

areas (price and other cost factors). Vendors should be
required to submit cost data in"a format that can be
included in the project's cost structure. The conversion
costing structure should then be used to evaluate vendors
based on' total project costs that incorporate both direct
. vendor gharges and other agency pro;ect costs assoclated
with using that vendor. This will require that the gost
. evaluation criteria used in the RFP be well documented

3
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to allow evaluation of proposals based on lowest project
cost. Technical _considerations, such as quality, can be
more’ easxly related to costs through the use of a total -
conversion c¢osting methodology. There are -certain
‘'service ‘acquisitigh guidelines (FPMR, FPR, ‘etc.) which
address- the -cos\ elements or functlons which are
allowable in making acquisition decisions. Since these
u;.ay be Open to interpretation, .it is recommended that
_ oversight orgamzatlons be contacted to approve the cost
. elements mcluded in acquisition evaluatlon criteria.

Approval of the .conversion plan identifies the completlon of the
conversion planning phase. - .

\

During this phase, the conversion manager accomphshes the
actwmes -required to assemble the personnel ‘arid acquire the facilities
and conversion tools needed during the conversion effort. Costing
activities during thxs phase mclude'

c.74 CONVERSION PflEP’AIiATION PHASE

o Vendor Evaluatlon and Selection - Vendor selection -
. should be based on technical and cost considerations that
account for the impact of a particular vendor's price and
other. cost factors on the total cost of the project. A
. detailed cost structure would enable the conversion
T . costing methodology to @ovxde detailed ‘resource cost”
. information for each vendor-to assist in the validation of
‘cost proposal and to assure an adequate quantity of
. resources have been proposed. For example, if support
. ) ‘staff is included in the prokrlosal, a detailed cost
e . structure would identify the level of skills, person hours,
’ and salary proposed by each vqndor. In this way,
significant deviations between vendors may be
addressed. Finally, the conversion costing methodology
can be used, through sepsitivity a_nalys? to identify the
cost areas most critical vin the véndog's, proposal
evaluation and selection.. These areas could then provide
a basis for incentive clauses in the acquisition contracts.

o Establish Deployment and Delivery Schedules -  The
- timing of the deployment of the cohverted software and
11very of the propose
fonversion.. . There will [exist
- possible tlmetables “for comphshmg deployment and
: installation. Each schedul¢ may have cost impacts in
terms of the potential net\benefits derived from the
project. The cost trade off objectfve involved in this
scheduling effort should be the lowest total gost of the

project. ~ ’ '

ources affect software
rious approaches and
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o Develop Plans and Budgets =~ Through the use of
° historical project costs contained ii the conversion
costing methodology, the project budget, task. schedule

., and resource assignments can be developed ‘for the
conversion phase. Cost considérations such as the use of
‘ovértime or contract personnel, short-term rental of
‘additional equipment and space, and the impact of
disrupted agency workload should be addressed. .

When preparations are complete the conversion phase begins.

C..5 CONVERSION PHASE

 During this phase, the actual conversion of software from the
source - to the target environment is accomplished- This.phas will
contribute to a significant amount of the total conversion cost byt will
have relatively few requirements for cost information other the
following ac tivity: -

o  Evsgluate Conversion Effort Against Conversion Plans -

* The conversion costing methodology can, provide a

detailed cost structure with which to accumulate actual

cost data that can be used to compare actual cost

pbrformance data with historical estimates. In this way

differences can be easily identified for further analysis,

and the full cost impact on the project can be evaluated. ,

This will require that the acceptance cost data be
recorded cons1stent with the cost structure.

Acceptance of thg final converted system, fully documented and tested,
marks the end of the conversion phase. ) , -

C.7.6 POST-C ONVE RSION PHASE

The post-conversion phase . ‘is designed to provide an
assessment of the completed project and\prepare the organization. for
future software conversions. As such it is a continuous process with no
clearly defined end point The use of software conversion costs during
this phase consists.of the following activities:

o  Post-Conversion Analysis and Assessment - The analysis

N . of project performance should be performed as part of a

. post-implementation »audit. The cofVersion costing

' methodology can assist in this validation by providing an
historical cost basis and audit trail against which actual
performance data can be measured. If actual system
performance-significantly deviates from planned system
performance, the conversion costing methodology: can
help - identify « the cost’ areas and reasons for the
~differences. The function and product dimension of the




cost structure can assist in projecting user's charges and
evaluating the cost-effectiveness of changing user's
yequirements, and the1r 1mpact on these user charges.

c L F
Satisfy A-12 Requu;ements - OMB Circular A-12 requires,

development of annual agency long-term plans to support
budget submissions. = Such plans project agency
requirements for five years or longer.- Conversion
costing methodology is directly applicable to conversions
consndered in these plans.

Agency é‘udget Submissions ‘- Similar to- A-12 b
requirements, conversion costing methodology supports

agency budget actlons.

-'Satlsfy A-"6 Reguu'ements - OMB Glrcular A-T6 requu'es'

regular assessments of ageney commercml—mdustnal
type activities. to weigh the benefits of continual
govemment ‘operation ' against contractor operatlon.
ADP services fall under the provision og A-"6.
Conversion costing methodology can be usefully ~applied

© to any agency A-76 studies conducted durmg the post-

conversmn phase . 3

Satisfy A-109 Requirements - OMB Circular A-109
requires cost analyses.to be performed for mgjor system
acquisitions. Large scale agency hardware replacements
are frequently considered to fall under the provisions of
OMB Circular A-109. The conversion costing
methodology will dlrectly support A-109 conversion cost
assessments. :

Satisfy A-lZl-‘Requirements - OMB .Circular A-121
prescribes the initlation of business-like procedures fhat
require agencies to account for the full cost of operating
a DP facility, to allocate all costs to users according to
services they receive, and to share excess DP capacity.
Jhese costs, when developed, rarely include the costs of
conversion and lead to‘ under resourcmg conversion
staffs. By maintaining’ the conversion costing
methodology and accounting for cost mcurred according
to its structure throughout the life of the project, the
cost information used-in satisfying A-121 should be
available. The conversion costing methodology provides
" the strueture, through the use of orgamzatlon and
product dimensions,. for allocation of conversion costs to
users according to service proviged.
- N
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.w | SUMMARY

This appendix contains eleven case studies of software
~conversion projects at Federal agencies. Some projects had been
completed; others were in planning” and execution stages when these
studies were developed = They provide additional insight into software
conversion problems and illustrate that management attention is
necessary to improve conversion efficiencies. Readers of this guide may
find situations analogous to their agency conversion environments and
take action to preclude repeating mistakes made by others.: .

1
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AGENCY LEXPERIENCE

-

BACKGROUND

)

The organization discussed 1& an element of a federal agency
and is‘a user of the agency's computer system (approximately 10% of
machine time). The organization had: an in-house staff of programmers .
and analysts to develop and maintain x'tS automated information systems.
The ADP department of the agency acted as a service bureau to other

I ' departments and orgamzatlons in the agency
.
".Because of saturation, the agency decided to upgrade its IBM
360/65. A competitive procurement resulted in selection and installation
of a UNIVAC 1100/43 system. Because of the results of the competitive
procurement, the organization, as well as other users of the hardware
- executed a non-code compatible software conversion. :
e : .
+This econversion experience illustrates problems associated
with such a conversion as well as problems faclng users of a large,
"servnce—bureau" type of operatlon.

AY

THE CONVERSION ‘ .

. e

, Application programs on the IBM 360/65 were written in
COBOL Pé‘ FORTRAN, Assembly Language and RPG. Approximately
75 percent ‘were written in the latter language. Little, if any, software
documentation’ existed for the IBM applications. There were many user
enhancements which were pending but not incorporated in the old
software because machlne saturatlon precluded development and test

- tlme - j

A . The decision to upgrade was made in the 1975-1976 time

frame. Conversion planning started in mid- 1977 and the target hardware

i was mstalled in mid 1978

e .

Soon after selectlon, UNIVAC made computer time available

thrOugh Remote Job Entry (RJE) stations. This service was convenient,

- and facilitated the conversion. However, this service was not used to

optlmum advantage' in- accompllshlng early training and software

;  conversion. The failure to use this resource to full advantage ultimately

, contrlbuted to conversmn sllppage. o y
"

= : ‘The. orgamzatlon decided to convert and redesign apphcatlons

. concurrently into-a.Data Bage Man#gement Systems (DBMS), System 2000.

‘It was anticipated that all a phcmﬂ ns could be converted before the IBM

system was released. However,"thls did not occur. . Although the IBM

hardware had been .removed ih late 1980, as of - January 1981 the

conversion was stillIn.progress and expected to take an additional year.

'+ The'loss of this hardware resulted.in a line for line conversion of some old

4
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applications without redesign and without parallel testing. Nin€&" majorf
DBMS applications were active with approximately 400,000, 40-60
character records. Four similar applications remain_ed to be built. .

Information system users of the system were not sympathetic
with conversion problems and continued to demand enhancements. No
‘systems were frozen during conversion. Higher-level management was
extremely interested and involved through hardware- acquisition and
installation. Thereafter, thére was little interest or backing for any-
processes which would have eased conversion, i.e., freezing development.

Conversion was accomplished in-house. The conversion staff
lost personnel without replacement due to'a hiring freeze. Summer hire
students were used as programmers but their short employment period did
not compensate for personnel shortfalls. In retrospect, it was recognized’
that some contractual support should have been provided for personnel -
loss contingencies, even if not exercised. ' :

Before conversion started, code conversion was expected to be
the most difficult processes In fact, code conversion was
straightforward. However, old programs were heavily dependent on IBM
utilities and the conversion staff encountered extreme problems in
applying UNIVAC utilities, which differed considerably from those offered
by IBM. X - ,

The IBM systems programmers had detailed knowledge of the
source system and were extremely helpful to the organization's
_application programmers. Target systems programmers were new and
lacked agency insight and experience. System programming support to
the applications programmers dropped dramatically during conversion.
Associated problems in debugging and adapting.to the target software -
delayed conversion by approximately six months and extended parallel
testing.

Conversion costs were not tracked but were estimated to have
consumed 3 person-years of effort.

\

MANAGEMENT LESSONS

In summary, lack of planning led to an underestimation of
conversion resources and precluded early training and conversion on the
RJE station. Conversion managers did not anticipate the need to handle
unforeseen problems such as differences ip software utilities and
inexperienced systems programmers. These froblems were compounded
by not freezing development and incorporating new user enhancements in
conjunction with the conversion.

- 205
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AGENCY 2 EXPERIENCE T

The following is a case history of a software conversion
experience that took place from 1974 to 1980 at a federal agency. .

BACKGROUND

large centralized service bureau
computer .system serving various) agency departments and other
government agencies. Saturation cgused the agency to conveft from an
IBM 360/65 to two \IBM 37n/ and then to an AMDAHL in 1979.
Approximately 55 pexcen the code was FORTRAN, 45 percent PL",
and 5 percent COBOL. In every case, migration of application programs
was to code-compatible machines. However, there were conversion
problems in converting to the AMDAHL that are useful as learning
vehicles, particularly from the perspective of a service bureau operation.

The agency operates

THE CONVERSION

The ‘agency allowed one year for planning purposes but
considered that two years would have been better. The biggest problem in
conversion planning was obtaining user's input. Neither users, nor anyone
else, knew the status of all the available programs. Purging outdated
code, old test code and duplicate programs was a difficult exercise.
Although users were charged a pro-rata fee for service and machine time,
resources were not applied to storage. Hence there was no incentive to
cause users to remove unwanted code or data from the inventory.

.One person was assigned to the li)nversion full-time and
served as project manager. While the cobersion was viewed as
successful, it was considered that better coordindtion and interaction with
users and managers could have been effected if more people had been -
dedicated to project management activities. Such assignment was
precluded due to the agency charging scheme. User's charges were based
on normal, day-to~day operating costs such as machine use, line costs,
utilities, and programming services. ' There was no built-in overhead to
cover project management personnel required for software conversion.
Continuous negotiations had to be conducted with users to provide the
extraordinary project management resources associated ‘with the
conversion. Essentially project management resources were understaffed.
v e :

Adequate documentation “on applicatién programs was
unavailable. This condition was due in part to the nationwide spread of
users who were responsible for developing their own application programs.
Additionally, users continued to develop and enhance systems throughout
the conversion. These factors, coupled with the outdated code in’the
inventory, caused difficulties in developing software conversion
specifications. - : ‘ -

*
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High level management was primarily interested in hardware .
procurement and installation. The next level of management (functional
information system users) wer€ primarily interested in keeping
applications under development. -

Some planning is now in process for the ngxt conversion. \\'The
use of software standards is being stressed along w documentation.
Given the limited control the processing center)ihas over user's
applications, the achievement of acceptable use of software standards and
documentation was questionable. ’

MANAGEMENT LESSONS

In summary, there were problems with high level management .
involvement, user's support, program specifications, detailed planning and
" project management resourcing. Had these problems existed in a non-
code-compatible /9nvironment, serious problems would probably have
resulted. The sélection of a code-compatible machine-resulted in the
conversion being accomplished in an acceptable time. However, ‘the
conditions that could have caused problems for a non code-compatible
conversion still existed. '

i
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AGENCY 3 EXPERIENCE . -

[\

N

BACKGROUND

N
The agéncy is respon51b1e for management of world-wxde cargo
traffic. A significant functional area involves port, cargo. operatibns. For
* some time port cargo operatlons were supported by a management
information system (MIS). -

Dual Burroughs 5500 computers were operating at two area
hpadquarters locations, one on the East Coast, and the other on the West
Coast. The B5500 computers were linked to IBM 360/20 terminals located
at offices at various ports (e.g. Seattle, New Orleans) The MIS handled
movement control, manifests, container trarishipments, and other traffic

' management applications generally oriented to export caﬂgo, as well as
retrograde cargo. . (

Growth in cargo movement administration had saturated the

B5500 computers. Given the age of these computers and the IBM 360/20

~ remote job entry (RJE) terminals, contfinued reliance on this equipment

posed a risk to system reliability. Software enhancements were difficult

to introduce, particularly on-line applications.  While the MIS- was

originally a standard batch-oriented system, the B5500 computers would

support remote terminals. Differences in the degree of saturation at each

area headquarters had resulted in some capability for on-line applications

on the West Coast. However, all applications were batch on the East

Coast, due to the inability of the B5500 to process the higher cargo

-volumes in an on-line mode. Because of these conditions, in the mid

1970's, the organization decided to upgrade the system with the following
objectives: - ,

o Modern equipment

0 n—Eme applications, o .

o Sufflclent processing capacity to handle extraordmary
cargo movements loads, .

o  Improved redundancy and reliability,
o  Standard applications on both coasts,
0 Stand alone capability at various ports.

THE CONVERSION *

. Planning started in the summer of 1978. Honeywell Level 6
computers were selected as the target.hardware. The initial planning
resulted in a systems concept which was approved in October 1978. The

\','.\"'

185 208




\

x\oncept called for replacement of the B5500 computers as soon as

 possible with dual Honeywell Level 6 computers at the two area
. h’éiadquarters, and rep’acement of the IBM 360/20 terminals with single

Honeywell Level 6 computers The concept also provided for transfer of

"some of the non-time sensitive, historical, high-volume applications to the
agency headquarters for processing on a HIS 6060. mainframe which was
already in place. The combination of spodern hardware .and revised
application processing covered all system-t:&i'ade objectives.

' After the concept had been- approved, detailed planning
commenced in early 1979 and continued for six to nine months Thorough
planning, early in the project, was recognized as necessary to successfully
execute Wie project. This planning was accomplished by -a management
team which was organized for the purpose. Planning was a 'continuiiig
function, ongoing midway’ through the conversion; and was expected to
continue:'until the conversion was completed. There were always

. unforeseen events which had to be compensated for and which required
revised plans. . '

Automated (PERT) planning tools, available through
Honeywell, were tried without success. Planners felt that the extra
effort to enter all of the project data did not result in automated planning
aids which were any better than those manually-produced.

PROJECT MANAGEMENT e /

The management team was essentially a pm‘jéc_t management
effort. Originally it was envisioned that the team could be dissolved after
it had planned the schedule and identified all activities and actions which
had to be accomplished (e.g.,  equipment selection and aecquisition,
software conversion, communications specifications, and training). The
team was temporarily dissolved, but it soon became apparent that the

project was losing coordination and -direction. Formal project
management was recdnstituted on a permanent basis before any adverse
developments occurred. s
SOFTWARE

There were over 900 source programs to convert. Most were
written in COBOL-64 and 68 except for a few FORTRAN applications.
No new user enhancements were introduced during the conversion. The
conversion was essentially a line for line conversion modified by introduc-
tion of some Honeywell input-output and transaction handler routines used
as a matter of expediency. An automated Honeywell tool was used to
convert B5500 applications to be transferred to the HIS 6060 mainframe.
This tool was modified in-house to convert the target software to be
placed on HIS Level 6 computers. New enhancements and redesigns,
primarily on-line applications, were scheduled for development after the
conversipn.

209
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The. old B5500 system documentation was often incomplete,
causing problems in planning and in developing conversion specifications.
'The new system will be completely documented using government

standards. - Documentation was ongoing concirrent . with software -

conveérsion.

1)

MANAGEMENT AND USER'S INVOLVEMENT |~

: Top agency executives backed thecpr'o'jécﬁ from its inception. -
Management understood the operational advantages of a speedy .
conversion and. the problems associated with. the conversion , This

management support was also conducive to good functional user's
cooperation. The project managerhent interacted regularly at all user
and management levels to keep these parties appraised of progress and
* involved in meeting requirements., = . . .

. -
R

" FUNDING - AND RESOURCES-

_ ‘Because ' the project was well planned in the beginning,
adequate resources were identified, programmed and budgeted to support

. the eYjuipment, communication, site preparation; and training.- The

software conversion was accomplished y'vith in-house resources.

STATUS . -

e N

Preparation for conversion started in the féll of 1979. Actions

during this phase included assembling and modifying the software

conversion tools, ‘site preparation ahd inéfallat-ion of target computers. .

Conversion actually started in early 198 All conversion was to be
completed by late 1981. Individual subsystems would undergo parallel
testing until all users and managers were satisfied. Parallel testing
operations would be supported by existingfresources. As of January 1981,
the project was on schedule. This condition was primarily due to good
planning, active project 'management and user and management
involvement and support. The source computers were schieduled for

release in the fall of 1981 at Western Area and the spring of 1982 at

Eastern Area.

MANAGEMENT LESSONS

This case history illustrates that the advantages of achiev.ing
high level management and functional user's support, development
freezing, good planning, and adequate project management can result in
an efficient software conversion accomplished on time and within budget.

*

4.
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v AGENCY 4 EXPERIENCE

2
3

BACKGROUND ™

> The federal agency interviewed was responsible for bi-monthly
mailings of computer output, and had definite schedule restrictions. The
- agency was running its systems on old UNIVAC/Spectra hardware. Dg{ring
. the 1975 time-frame, management decided that the system was saturated.
and further .enhancements of the current system would no longer be
effective.”A Honeywell computer.was selected as the target hardware.

The Spectra was running over 20 systems: consisting of 270,000
- lines of assembler code, .and 30,000 lines of COBOL. Conversion was to -
be to' COBOL/68. The agency had adequately documented its system

according to FIPS PUB-38. R - E .

‘THE COXVERSION .

A conversjon project team with 19 programmer’s/analyst-s was
organized. Tasks included conversion, maintenance, and operations with
50 percent effort on conversion and 50 percent on maintenance.

One special consideration and concern in this project was the
conversion of compressed assembler code with over 600 file formats and-
100 different record types. Because record .control bits were used to -
identify field length and absence of data, the conversion from EBCDIC to
- Honeywell BCD was of critical concern. .

Contractor services for conversion assistance was for a cost
plus fixed fee (CPFF) cortract at a cost of $1.7 million. Assembler
Language to COBOL/68 automated tools: were developed by the
contractor. These tools were fairly successful but manual coding for
special extensions was still required. Another tool was used to compress
data files. . ‘ ’

T <

Of the twenty systems to be converted the ten smallest were
" conyerted first. During their conversion, significant problems became
apparent.. Sormie converted programs were far less efficient on the target
hardware than the source hardware. Midway through the conversion
effort, target hardware was changed to an IBM 3231, and the remaining 10°
systems were converted to this hardware The IBM software was
compatible with that of the source software and conversion was much
simpler. ‘ ' ,

Prior to the conversion, the agency had provided back-up
services with a time-sharing firm in case conversion hardware facilities
went down. The agency was also prepared to keep and maintain the old
Spectra hardware until all systems were converted. '

¢
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MANAGEMENT LESSONS

While adequfite planning was spent in cenverting master files
and development of test data, little effort was expended in developing and
analyzing benchmark criteria.. This was exemplified by one system's 14
hour run time on Honeywell target hardware compared to 55 minutes on
the IBM target hardware.~ ‘ o \

) Software conversion managers did not participate in hardware
procurement decisions In both instances (conversion to Honeywell and to
the IBM), the software manager was notified after the hardware was
* procured. This left inadequate time for planning. The software project
manager was also unable to prevent users from ordering enhancements.
. The conversion team was able to deal with this, but -the project would
have been easier, had software been frozen. Upper management did
intercede, at times, when user's requests were unduly affecting the
conversion effort.

: Financial f)lanning was also inadequate. Though the contractor
came within budget, there would have been a cost-overrun had the target
hardware not been changed to a code-cqmpatible-__configuration.
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AGENCY 5 EXPERIENCE
BACKGROUND . | /

~ ‘ * The organization interviewed was responsible for maintaining
up-to-date information on world-wide activities, and distributing this
“informadion to field offices around the world. This organization was one
element of many within the agency.

—~——

t

. The information files, ‘'which constituted the bulk ‘of the
automated effort, were extensions of applications that had .been
maintgined for many years on punch card accounting machines. These
files were migrated to an IBM "60/40, which was acquired in 1969, and
placed on a DBMS, : o

In 1973, the vendor supporting the DBMS cancelled support.
* This resulted in a decision to convert to another DBMS. Conversion was
to be completed within 6 months. '

Situation at’Project Initiation

. : L

o - Bateh applications, approximately 75 percent of a
sequential workload, were running on an IBM 360/40 3
shifts a day, 7 days a week: ' :

o] No programmers, users or analyst§ were trained in the
new DBMS, . . j
o There was a programmer and analyst staff of 18.

The staff, which had recent conversion experience
before was still in place. .

~°

—~—

o High-level management agreed to halt all enhancements
to existing applications This caused user's support -of
the project, at least to the extent that they couldn't
pressure the ADP staff togeontinue enhacements and new

¢ developments. ' '

THE CONVERSION .

A straight redesign conversion was planned without
incorporation of new user's enhancements. -

A project management team was established. The supervisor
of the apalysis and program\ping sectioh was the team-head, assisted full-
time by the-lead systems anddyst. The most competent developmental and
maintenance programmers (approximately four) were added to the team
full-time. One input-output control technician was also added full-time.

)
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*  The complete lack of any staff trained in the new DBMS"VWS a
serious problem. This problem’ was compounded by the lack of &xperiénece
in newly-trained - programmers, and the short Qroject deadline.
Coordination with a mobile training team revealed locations where new
DBMS training was scheduled. Coordination with organizations scheduled
to receive new DBMS training produced a few slots to train project team
members as early "as possible. The training team also cooperated by
adjusting their schedule to provide on-site analyst, programmer and user
training to most of the remaining conversion team approximately one
month after project's initiation. This was sufficient to accomplish the
conversion. : .

No contractor's ﬁsistance was used.. The most complex
system was chosen for the initial conversion .It was assumed that if the
project management team could convert that application, the remaining
applications would be problem free This approach produced successful
results. : - :

Freezing new user's enhancements and system development
provided enough computer time for training and conversion except for two
two-week pericds late in the conversion process. Arrangements were
made with back-up computer facilities to provide processing time during
those two week periods. Small teams of .computer operators,
maintenance programmers and a system programmer were dispatched to
run production reports and applications. .

complete. Holever, all converted applications had not processed in
parallel for a two-month gkriod to allow debugging and' assure quality
control. Parallel testing operations continued for two additional months.
oreover, while documentation was an ongoing effort during conversion,
full ,sets of systems documentation, were ‘not completed until
approximately four months after the conversion effort. -

: T _

At\kg:e- conclusion of the six-month period, the conversion was

Unbudgeted conversion costs “were mostly absorbed by
cancelling or limiting projected travel and carefully monitoring operating .
costs for the remainder of the fiscal year. A mid-year request for
shortfall-funding provided the additional funds necessary to cover all
costs. , .

MANAGEMENT LESSONS

. This cbnversion, which was essentially accomplished on time, .

received high-level management support, and benefited from the freezing
" of new enhancements and development. Full-time project management
and an experienced staff had the insight and authority to overcome
problems associated with a short conversion deadline and inadequate
training. IR :

(i
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AGENCY 6 EXPERIENCE

BACKGROUND

In 1973, the agency developed 15 administetive data base
management system applications supporting agency training. These
applications were run at night as batch on arHoneywell (HIS) 635
computer, the daytime hours being primarily resefved for on-line student
use of the hardware system. There was no requirement for student access’
to the administrative applications. However, the staff and faculty did
require access at times during the day. ‘ :

Vi Besides the training—relafed administrative systems, there
were. approximately 300 various agency installation-unique COBOL
programs which were processed, as required, at night on the HIS 635.

. ’ RSN N S ' .-

By 1974, thef on-line demands of all users exceeded the
capacity of the HIS 635/system. Efforts to upgrade, sole source, -were
denied and competitive hardware procurement and software conversion
contracts were pursued. To resolve saturation problems the agency was .
permitted to upgrade the hardware to an HIS 6080 System as an interim
measure pending completion of the competitive procurement.

THE CONVERSION . BTN

UNIVAC - won_ both the hardware and training-related
administrative application conversion contracts. A UNIVAC 1100/11 was -
selected to process the COBOL and administrative applications. A
UNIVAC 1100/12 was selected to provide time sharing service to the
student body. Separate from UNIVAC, another contractor was awarded
the contract to convert the agency unique. COBOL programs.

It was decided to rec’lesign the administrative DBMS
applications to dnother DBMS offered by UNIVAC and to convert the
COBOL programs line by line.

\ There were problems with development of the UNIVAC DBMS

software conversion specifications. Users were not interested in
collaborating in the specification definition effort. They were relatively
satisfied with-the existing DBMS applic4tions. - Since the input and output
,would remain essentidlly unchanged, the users were not inglined to
emphasize to the conversion planners the subtle but impbrtantfnﬁcsights or
considerations relating to timing of reports or relationships of certain
reports to others. While these relationships were probably understood by
‘the in-house team that developed the specifications, they were not
adequately stressed, and ultimately not comprehended by the contractor.
Futhermore, the original software documentation was outdated or
nonexistent.  This condition contributed to conversion specification
inadequacies. ' ’ '
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Conversion from one major DBMS to another resulted in an
extremely complex software design effort The complexities of the’
~project, when coupled with specification shortfalls, resulted in disputes
Ly witﬁﬂthe contractor, project slippage ‘and generated considerable
unanticipated involvement in the conversion process by the in-house staff
: f proggammers and analysts. o : o

/7\ : The agency insisted that the UNIVAC contractor develop
" | complete software documentation based on FIPS Publication 38. The
ﬁ contractor sought release from this requirement Disagreement over
- contractual conditions relating to documentation requirements and
specification shortfalls, resulted in slippage of the conversion effort
approximately |9 months past release of the HIS 6080. This condition

-precluded parglllel testing of some applications,

Disagreement over contractual levels of effort with the
second conversion contractor over a lack of COBOL programs
documentation led to disputes which resulted in contractor conversion of
approximately 90 percent, rather than all of the software. Twenty-four,
or/ 10 percent of the applications, were converted in-house.  The
contractor did not provide any documentation. The agency intended to
write the documentation.in-house but recognized that in reality some or
all of the program docufnentation would never be developed.

It was estimated that all software conversions could have been
-accomplished in-house for the sa effort spent in resolving all
contractual software conversion issues% :

Analyst and programmer -training on the new system was
considered sufficient but was conducted too early. Maintenance
programmers lost their technical edge due to too much elapsed time

between training and delivery of the contractually-developed DBMS . -

software for their maintenance.

Formal processes were established and adhered to regarding
review of contractor performance and recording user acceptance of
converted applications. These processes assisted in conversion by-
improving understanding, reducing slippage and monitoring costs.

Full-time -project management had not been exercised in the
pre-conversion phases and resulted in planning shortfalls (e.g., inadequate -
software spetifications and training). To remedy this the software
conversion process operated under the project manager concept. This was
considered invaluable in resolving unanticipated issues. It was also
considered essential that a contractor have a full-time project manager
~ throughout the project. This had been the case until the contract was

 extended to compensate for slippage. At that time, the contractor
" project manager's position was abolished in an attempt to reduce costs.
~. .. *.Thereafter, internal contractor coordination and management problems

Aol

3

"developed and adversely impacted productivity.
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MANAGEMENT LESSONS

P - .
This case history illustrates the need to have software well

. documented. Documientation facilitates conversion planning, development:

of software specifications and contractual statements of work. The need
to maintain full-time project management throughout a conversion was
also shown. Management.recognized the need for software documentation
but experienced problems with the contractors who resisted delivery of
documentytion. , . S ' '

.
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N '~ AGENCY 7 EXPERIENCE
BACKGROUND | L

. . The agency is responsnble for the regulatlon of a ma]or
‘ .1ndustry. To administer the-programs necessdry for compliahce with its
: regulatory responsibility, the: agency utilizes the services of its data
processing division to track various equipment, lncenses, and applications, . i
moniter violations, and other administrative functions such as payroll and -
‘personnel o

Agmg hardware and systems growth resulted in a conversion *

from a "UNIVAC 3 to a Horeywell 6023 computer system. Conversion *

consisted of some 30 -systems encompassing 260 programs. wrltten in SALT _
.(assembler) and. translated into COBOL

: Planning for the conversnon began in late 1973 By that time

replacement parts for the’ UNIVAC 3 had become dlfflclllt to obtain and

' often required: cannablhzmg other UNIVAC 3 systems. Thé workload-had

. redched a point that the agency .rented time 'on a UNIVAC 1108 to handle, - -

. its’ UNIVA'C 3 -overflow.- The agency: developed specifications for its

conversion after holdmg discussions with conversion specialists. Separate

hardware and software conversion RFPs. were prepared, and released in

. * 1975, Honeywell wonthe hardware selection while another’ contractor
, . was awarded the software conversion project. B :

_"THE CONVbRSION

’ '.-m
+

Under the terms of the software REP the agency 'was to
provrde systegn documentatlon, programs,  test data_and.machine time to
.contractors.” The specifications, - howéver, allowed the’ contractor’ to

request virtually unlimited levels of detailed documentation, and that test. -~ “

data - be .in .contractor specified format. These condltnons -placed
‘-unantlclpatedaworkloads ‘on the conversjon . project . team Program
acceptance was based upon.-successful executlon of 90 percent of code.
-~ However, no. ‘perfor mance “specifications were required. °As a result,
_-_prOcessnng that ‘had previously required two .shifts on the: UNIVAC

“required three: ‘shifts-on" the:Honeywell This condmon mdlcated that the
- softWare was 1neff1c1ent in desxgn. :

’

B Y

".\

Some 2 000 data les ranging from 2 000 records to 7-
S mllllon records pet - i‘lle wete reqku'l/

red to be converted. To. convert: these_ e

fflles, the agency had .to temporarlly acquu'e 4. minicomputer- at an .-
. -‘,.-'-'addltnonal cost of $25,000. A ™Mbit. to: byte" format change had :to be '

“accomplished because of software .differencés. between .sourceé and: targetf
_systems and caused considerable problems for the agency :

The’ conversion staff cons1sted "6f seven full-time and twoi', .
part—tlme personnel who handled the d&ta conversnon effort along w1th

Y E . -
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. two full-time (on-site) contractor personnel for 12 months. The number
- of contractor personnel working off-site was unknown. What was initially
- estimated as a 9-12 month conversion effort actually required two years
(in addition to one year spent in planning and procurement) for a total of
21 man-years of effort. Both the schedule and budget ($1 million) .were

- overrum : _

Because of éontinuing growth, the agency again upgraded to a
Honeywell 6640 in 1978, and in late 1979 upgraded tp a Honeywell 6660.
. These migrations,’ belng code-compatible, were accomplished with
. negligible problems.

a
» Al

T , . While existing systems and operatlons documentation was
“adequate, the contractor was required only to document the operational’

procedures (run manuals) for the H6023. System/program documentation
was left up to the agency. .

There wére no ongoing plans for future conversions although

the agency had upgraded hardware twice since the conversion to the

Honeywell 6023.

\

MANAGEMENT LESSONS

o The conversion and budget overrun were indicative of poor
initial planning. Also, the software conversion contract was constructed
to the coritractor's advantage which adversely impacted the. conversion

staff efforts. This resulted in loss of project management control over -

the contractor, produced programs with exceptional run times (indicative
of pob\s:at;:are design), and caused delivery of inadequate software
documen = , .
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AGENCY '8 EXPERIENCE '

The following is a case history of a 'software conversion
experience at a federal agency that started in late 1976 and was still
ongoing in February, 1981. ' "

BACKGROUND

The agency was heavily involved in simulation and modelling.
There weré approximately twenty major ‘models running on a UNIVAC
1108 using EXEC 8, Level 33. The models were large-scale, mostly
written in FORTRAN, with some COBOL used The twenty major models
consisted of approximately 200,000 lines of code in FORTRAN and 50,000
lines in COBOL. Other models and systems doubled the lines of code to
approximately one-half million. . .

In late 1976, ADP personnel determined that the system was
saturated; models were taking too long to run. A hardware RFP was
released in February 1979. UNIVAC won and a UNIVAC 1182 was
installed. The source and target system machines were expected to run in
parallel for approximately six months. The RFP required a pre-
installation test facility nine (9) mnths before the new mainframe was
installed. ' ’

THE CONVERSION

-

Prior to releasing the RFP, all models were scanned and code
was analyzed for vendor specific extensions. Problems were noted in tWo
areas: o

o Word size,
o - Representation of character type data.

It was decided that soff‘ware conversion would be done by in-

house personnel.  Contractors would require too long to familiarize

themselves with the models Agency functional users were also the

" programmers, were the most familiar with their own models, aand

considered best able to perform the conversion. Additionally,
documentation was inadequate and outdated, adding to the difficulties of
indoctrinating contractors on mechanisms of the models. Automated
tools were also examined but determined to be ineffective..

A detailed software conversion requirements study was not
performed. In-house personnel were expected to handle the conversion in
addition to their regular duties; no specific planning or thought was

accomplished to address the difficulties associated with "this option.

Software conversion was thought simple and no major problems were
éxpected. A project team was not organized, and no cost estimation was
performed. ‘ S

S

[
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The conversion itself proved to be straight forward because a
code-compatible machine was selected. =~ UNIVAC was the only
respondent. Operating systems were very similar and few problems were
encountered during the conversion. However, management personnel did
not plan adequately for site preparation. Because of delays in getting
GSA approval for site preparation, the 1182 had to be installed in a
UNIVAC facility. CSA as of February 1981, had yet to approve the site
preparatlon.

!
MANAGEMENT LFSSONS

The agency was extremely fortunate in obtamlng a code-
compatible machine In spite of a previous conversion experience that
had proven very difficult, conversion requirements were relegated to a
minor role. No planning or cost estimation was performed.

Also, the.lack of adequate model documentation -would have
impacted on conversion if a non code-compatible machine had been
selected. The models, maintained by users who understood the code and
model scheme, contain ‘modifications that were rarely documented.
Despite the potential conversion problems posed by this lack of
documentation, program documentation was not being pursued.

(ﬁs(.i-':'" 198 ) 221



AGENCY 9 EXPERIENCE

BACKGROUND

This agency was in the planning and procurement stage of a
software conversion to meet increased mission needs and requirements.
Their applications were being processed on a variety of hardware
configurations within the agency, consisting of a Honeywell 635, two IBM
3032s, a Honeywell 6000 and a Honeywell 6060. In addition, a DEC2020
and five PDP 11/70s were included in their hardware inventory.

PLANNING

Although the planning and procurement process had been on-
going for two and a half years,_the RFP has not yet been awarded; thus
target hardware was still unknown as of February 1981.

T : .

It was estimated that the conversion effort itself would take
two years and that the total conversion process including planning and
procurement, would last four and a half to five years. ‘

Various off-the-shelf automated tools were currently being
evaluated to handle the common compiler driver language types. For
example, plans called for automatically converting COBOL/68 to the
more efficient COBOL/74. In addition to COBOL their basic software
packages in use included FORTRAN, PL/1, SIMSCRIPT, GYPSIE
(graphics), SPSS, as well as a variety of ad ho uery/update routines. J

STAFFING

: Although the bg‘of the conversion was to be accomplished by
in-house personnel, provisions called for a one-year task order type
contract to be awarded for assistance as needed, during the conversion. :
was projected that one third of the conversion would be accomplished by
the use of automated tools, one third through recoding, and the remaining

one third would require some degree of redesign.
- /s

There were 675 people assigned to the agency data center, 600
of whom were programmers. Approximately 100 project officers, and
their staffs would be responsible for actually accomplishing the
conversion. Each project officer would be assigned responsibility for one
or more systems. Reporting to each project officer woyld be a variety of
programmers and analysts. It was projected that 200 Yeople would be
involved at any one time in conversion duties. Two million dollars was
budgeted for an estimated 400 man-year effort.

0% g9 <22

LA




MANAGEMENT LESSONS OR OBSERVATIONS

For a conversion of this magnitude, it was planned
significantly far enough in advance to allow adequate time for staffing,
identifying, and evaluating activities. However, two major shortfalls
were observed:

(1) The budget of $2 million appeared extremely low. A
more realistic budget was estimated at $6 - 9 million.

(2) User and system documentation was not satisfactory.
Although standards were being examined, this critical area had not been
stressed. Lack/of acceptable documefttation would most bably
complicate future conversion efforts. :



AGENCY 10 EXPERIENCE

3

- BACKGROUNIR

The agency interviewed was responsible for maintaining an
inventory of equipment and supplies at “locations throughout the world. -
The agency maintained statistics on equipment failure, and adjusted the
maintenance schedulq as indicated by these statistics. Programs were
. written in COBOL and Assembler, and the data base management system
was TOTAL 7. The primary environment was in on-line/real time mode.

r
~ Management decided to upgrade the system in late 1977, and
plans were made to release an RFP to procure new equipment. The
source machines were IBM 360/40's. IBM 4331 machines were selected as
replacements. * :

THE CONVERSION

Approxnmately two years of planning was performed prior to
release of the Requests for Proposals. During this planning phase, though
target hardware was unknown, the following activities were performed:

o A project manage'inent team was assembled,

o Programs were inventoried,

o Schedules and milestones were determined,

o Management hierarchy was developed,

o It was determined that conversion would be performed
in-house by users (programmers and functional users
were the same),

o] Formal test procedures were developed.

The conversion went fairly smoothly. Software was not
completely frozen, however, and some incorporation of new user -
enhancements was accomplished. Some problems were encountered with
vendor extensions operating on the 360/40's.  Weekly meetings, held with
the project- management team and programmers, kept all participants
aware of problems that other personnel encountered:

" At the conclusion of the conversion, the agency initiated a

system to examine both the positive and negative aspects of the
conversion in the interests of facilitating future conversion efforts.

t".-'
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MANAGEMENT LESSONS

The major shortfall noted in this conversion effort was a lack
of cost analysis and accounting. Though progress was tracked, costs were
not. Thus, the afzency had no detailed knowledge of the actual conversion
costs to use in planning and estimating future conversions.

Planning activities appeared to be adequate and these plans
were implemented during the conversion. The following activities were
'c"rjd as being beneficial to the effort:

o Developing bar charts depicting milestones; these were
) easy to follow. . ’

o Developing and implementing a conversion-reporting and
management hierarchy; personnel knew who to report to.

o Holding regular meetings; mformatlon was disseminated
to the staff ,

o Availability of adequate documentatlon.

°
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- "« AGENCY 11 EXPERIENCE

4

BACKGROUND

~ In June 1981, a federal agency was in the planning and
preparation stage of a software conversion. Due to problems with the
aging CDC 3300 computer, the agency was preparing to convert
applications to a AMDAHL 470V/7A computer.

PLANNING AND PREPARATION

The agency planned to convert 600 programs estimated at
700,000 lines of code encompassing approxxmately 24 major applications.
All apphcatxons were business-oriented in nature. Processing was batch
but was expected to shift toward some on-line DBMS with the recent
acquisition of IDMS on the AMDAHL.

Due to hiring freezes and budget constraints, the ADP staff
was short of six full-time programmer/analysts. Because of this
manpower shortage the agency was conducting preliminary negotiations
for contractor's conversion assistance. -The contractor would have
responsxblhty for sequtlon and/or development of any automated tools to .
be used.

The user's community, consisting of 14 major functional users
had been notified of the upcoming conversion. - Functional users were
cooperative and constructive but plans did not anticipate a heavy user
involvement in the conversion. Current plans called for off-site unit
testing at another computer faéility, with system and parallel testing
being conducted on the AMDAHL. ,

The conversion manager was not asmgned full-time and had to
direct not only the conversion pro;ect but also conduct normally as51gned
duties as well

- The team had no prior conversion experience, and as a result,
no comprehensive conversion.plan was deweloped. Although the planning
process was still being fermulated, the entire scope of the planning effort
had not been determined. It was estimated -the conversion effort,
excluding planning, would take 18 months, and that the total conversion
process, including planning and preparatlon, would take 2 and a half years.

MANAGEMENT OBSERVATIONS -

Consxdermg the scope of this conversxon, this agency did
reasonably well in their planning, preparation and identification of many
-potential conversion problem areas. They assigned conversion priorities.
They recognized the importance of freezing software development and
maintenance but were also aware that the demands and mandates of users
would likely preclude any total freeze. They, therefore, instituted change

RN CAN
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control procedures to facilitate conversjort with new user enhancements
where freezing could not be- accommodated. . Moreover, their lack of
conversion experience forced them to recognize the need for contractor's
assistance. However, lack of conversion experience coupled with a non
full-time conversion manager resulted in some problem areas being
overlooked. Among these were:

*

o  Selection of conversion technique(s) still remained to be
resolved (i.e., determining the programs . that lend
themselves to translation by automated tools, recoding,
or that will require a complete redesign; particularly in
view of the recent acquisition of IDMS).

o Dafa dommunications. and -its attendant requirement's'
with agency RJE stations were completely overlooked.

o Adequate training, critical to a smooth and successful
conversion, especially when converting to non code-
compatible hardware, had not been planned.

o No overall top management=conversion planfhad been
developed. Rather, planning had been fragmenteq.

o No Acontingency planning had been developed (e.g.,

determining how the agency would cope with losses or
transfers in team and staff personnel).

— ?3“("  . 227
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o

- Activity A ‘ Distinct software conversion work that is
accomplished w1t;nn a phase, examples of
activities would be organizing a software
conversion team, budgeting: for software
conversion.

b a\\

»

Application Prograins Programs developed for functional users; to be
dlfferentlated from system (operating) programs.

Application System , One or more applications programs which together
’ _ ~ form an -information . system for an agency.
nxamples are payroll, personnel, supply inventory,

equ1pment mamt ance.

.

Automated Tool - . ‘Software to aid .in software conversion by
: : converting some or all of the old source software.

to the target software. 'An automated tool could

also be used -in an. intermediate step, e.g.,

: : converting assembly language to COBOL on a .

© . . 'source machine for -subsequent conversion - to

‘ - COBOL on a target machine.
- Data File - L ~ Agency information stored in a fqrmat'uééivbf
. e ’ ' - automated information systems. ' )
_Emulate - ", “Use of firmware to allow original ¢ddé to run on -
' : e _target harcNare No fu_r;ctional change. v
) : ol
Functional User " User of an automated mformatlon systems that
AR ' supports: an agency¥ operatlonal function (e.g., .
i. T . personnel, finance). - o , .
" . ’_l‘,:' o . 'A',’:" . Ce . ) - ., : o . .
¢+ Operation Cc_mt'rol, L ' '
Stream Language A genemc term for Control Language,
E . < e.g. IBM's J ob Control Language (JCL)
Parallel Testing'. s ) , ':,Parallel testmg consxsts of operatmg the converted Lo

"target softwaré in a ‘parallel, operational mode. -

.’with source software to ensure that the oldwand-
‘new systems conform functlonally and that the new: .
‘source systems run in an acceptable operatlonalf e
'mode with other systems. :
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Phase ' A distinct period of time in a software conversion

Rt - project where certain activities are performed.
The completion of all activities in the phase leads
to the next phase, e.g. conversion planning should
precede conversion preparatlon which should
precede actual conversmn. ' e

- Program Smallest amount of stand alone, executdble code.
' ) P 7 ’ ;" (“._v - '
R . ‘ Lo )x \.?, ' ~ X . .
Project Manager . ~ The full*t& manager of a software conversion
- | ~ project. |
- )
o ’ ‘ b -
- Project Team ' Personnel appointed or assigned to participate in a

software conversion project The project team .
size and skills can change by phase, depending on..
the project reqmrements Team members can be.:"
assigned from dgency resources or from outside
resources (i.e. consultants, contractors)

‘-.'(_ ‘ J-

Recode. R A translation of source code to an equiualen’c line
. o © of code on the target hardware.’ such .that the
L ‘functional specifications remain the same. May be

. . accomplished manually or with automated tool(s).
* Redesign """ A change in system specifications, including
_ o s different ;algorithms to accomplish the same
L~ % " /fnetion”as‘source code, No change {o functlonal
LT speclflcatlons. TR
L S e,
Reprogram N %':';"A functlpnal 1:ranslatlon where some or - all new
g ‘ © 7 code s pneduced utilizing new logic. where
' ‘ necessary No change to functional speclflcatlons.
Resource Utilization ~ - . - A fneasure of work units needed to pro’eesh the"
v , e urrent workload or the source system. - *
-"‘.';I;_Sim‘t_;late " S . 'USe of specialized code to allow original source

.~ - «code to run on target hardware. No change to
ST ..;functlonal specifications. -




Software Conversion o The transformatlon, _w1thout functlonal change, of
o - Coe computer programs or data elements to permit

their use .on a repIacement or changed ADP

equipment, env1ronment, teleproeessmg service or+

system . - P
. . / ) _"‘,m,'" .
Software Conversion ‘ : B
- Manager S The agency staff member who, next to the
S . -conversion. project: manager, has - the greatest
= ., technical interest -in the sta.tus ,of ‘the software

* “gonversion: pro;ect. Thls guxde .assumes: that the

" software conversion manager will have. 'normal'“ EEU

R  and lack sufficient additional time"to manage’ the‘,‘“‘ SO
o ' software conversion project. A full-time project’
e S manager will, thus be assigned and ‘work, with:the "

Caee ' w ‘tware conversxon ma\ager durmg conversxon. s

o
o,

. 8 " Ty ) /

Syé't_em-'?oéfftware A set of programs "that .encompass or support’ the
' operating system. : e

Y

Task ' ) , " ! Sub-elements of work related to conversxon
..y activities.  For . example, ‘tasks related. to
R converting -an app| catxon system. could include
E convertmg the source code, data ,t‘lles or job
stream language. |,

A T
]

Test Data ' ;- 4 Data that:is ‘used t% test software; Umt test data .
i “usually is cbnstructed t§ "test technical aspects of
‘software and does not:/necessarily ‘correspond to

. "+ ) actual data. Systems tést data normally represents
s cperatlonal data. Pa allel test d&,ta usually is
> s operatlonal data.. 1 RULEY
\\§ N : o *5 £
- v B \ '\\%' @ ! E
Top Management ' W Sy Z

gement above' the
,-fj level with broad authgifty -and oversight over

or all agency opel/ tions; top management

Ry authorlty for approvmg bucgets and allocating

(Top agency executwes) RS o "am,z/atlonal levels’ of map

-

Translate ‘A change in- language .or version only (e.g., .
© COBOL/68 to COBOL/74) No change in functlonal ey
o | or-detail speclflcatlons. (FC8C deflmtlon) o
kB x._._;’j:.‘.’ . ) ” :. . .
. ' . VA .
RCE : g:/" . . N

b )

Ly

- responsibilities for day—to—day software operatlonsj,’,-'- S



R N_o change in function or detail speclflcatlons and
15,70’ change in language. (FCSC definition)

-on a-code-compatibjle; ,
: ¢ R The compllatlon, executlon and test'- ; -of each
; A target program with its test data. Umt test data
- e
L4
R Lt ;_Z.".
b 4l
gD '
i
, ,"
r . .‘L‘ 3 - HJ i
R Lo . S ; Lo
T \ w o v =, ' sty 4
R o ! v 5
Ry “ ‘
g . . . PRI . ' .
, .
T KR “
’ ' - ‘.g', ‘ '._’b._‘-v
; -~ . :" “.."\ L ‘,.‘5.‘ B
v ; > 'd ,‘ ': ”. N
» : . &. \
e ;!
-
=
- * AL ]
.':v‘ L4 .
23 2 . -
g L B : . 4
R ;e .. 209 :
Q ) RS P ‘ ' . -

ERIC

Aruitoxt provided by Eic:



P
. e it
; v B . @ty

BS-114A (REV. 2-8C) ' ’ o . i RS LT

U.S. DEPT. OF COMM. 1 PljBLlCA'T-ION OR o |2 Perfp.r.n')'_i:'\jg 6rgan. Report NoJ 3. Publication Dat;' '~.
REPORT NO. : : ’ et

BIBLIOGRAPHIC DATA T - Y Y , :
SHEET (See instructions) NBS 'SP 500-105 . i< : October 1983 ™

4. TITLE AND SUBTITLE
Computer Science and Technology:

f Guide to Software Conversion Nanagement -,
i ’ .
5. AUTHOR(S) N " ’
CRC Systems, Inc. and Mark Skall, 'NBS,.Editor
6. PERFORMING ORGANIZATION (if joint or other than NBS, see instructions) . 7. Contract/Grant No.

CRC Systems," Inc. NB8056BCA0495

4020 Williamsburg Court !. Type of Repoli't & Period Covered

Fairfax, Virginia 22032 Final -

9. SPONSORING ORGANIZATION NAME AND COMPLETE ADDRESS (Street, City, State, ZIP)
National Bureau of Standards S o
Denartment of Commerce o -
llashington, D. C. 20234 L - R )
Id ) . - - .

10. SUPPLEMENTARY NOTES
nx

LJbrary of Congress-,CatalOg Card Number: 83-609589

" [T} Document describes a computer program; SF-185, FIPS Software Summary, is attached.

d

S

11. ABSTRACT (A 200-word or. [ess factual summary of most si'g'nifiZ:ant information, If document includes o significant
bibliography or literature survey, m:eﬁtiqp it.here) . . x«
This guideline was‘devef@ped to provide federal ADP managers a better.understanding

« of the entire pracess of software conversion. Software conversions have 1life cycles
with distinct pﬁaéeg'and activities that occur in each phase.. Understanding the
order or sequence:of a conversion and of the associated costs should help managers
to plan and execute software conversions efficiently, effggtﬂygly, and with minimum
opérations disruption to federal agencies. Although extensive 'references were
consulted in preparing this guideline, the most import&hﬁ-sbyrggs were interviews

conducted at 14 federal agencies that had comp]etedg@p:here@nnyo]ved in soﬁtware
.conversion projects. These interviews inf]uenced‘%ﬁ?”spructpﬁe and organization
‘of this guideline in an attempt to present, in logical”of8ér, activities that must
' be performed to achieve a successful conversion. g

-

’
»

x -
e

12. KEY WORP_S'(Six to twelve entries; _alp}iabetical order:-capitalize only proper names; and separate key woh{s by semicolons)

conversign costs; conversion execution; conversion planning; conversion -

preparation; conversion reguirements; documentation; project management e
. - . . .
13. AVAILABILITY -) 14. NQ. OF .
. ’ .- ) PRWTED PAGES
: F X Unlimited Vi . } ‘ 220
0 [] For Official Distribution. Do Not Release to NTIS - - N
{.. Bad Order From'Superintendent of Documents, U.S. Gove'rnmq;nt Printing Office, Washington, D.C. -
ke 20402. . ) - s i ) 15. Price
L ° ) - ) Sy 8 . ’ $6 50
. [ .} Order From National Technical Information SQv}ce-(NTIS). Sprihgfield, VA, 22161 .
: WSE :
o o ' . v I Tl ...V uscomm:Dc 6043-PB0

ERIC

Aruitoxt provided by Eic:



P

RS

o PP s N
L BN Y L
) t Yy v

" ANNOUNCEMENT OF NEW PUBLICATIONS ON
COMPUTER SCIENCE & TEGHNOLOGY

- |
Superintendent of Documents,
Government Printing Office,:": ..x. '
Washington, DC" 20402 - ;
Dear Sir: A ' L 7 N

Please add my name to the announcement list of new publications to be issued in the

series: National Bureau of Standards Special Publication 500-. v
Name‘.‘a . . < "7)
Company - —
Address
City - Zip Code

| ‘ N
(Notificatitin Ney N-503) ML

.
.



Q

ERIC

Aruitoxt provided by Eic:

‘s technical und scientific programs.
As a special service to ibers each issue contains complete
citations go ull recent B
NBS media. Issued six timeg a ¥caf\ Annual subscription: domestic

$18; forcign $22.50. Sing(fE SOpy-$5.50 domestic: $6.90 forei

. NONPERIODICALS

Monographs—Major contributions to the technical literature on
various subjects related to the Bureau's scientific and technical ac-
tivities. '

Handbooks—Recommended codes of engineering and industrial
practice (including safety codes) developed in cooperation with in-
terested industries, professional organizations, and regulatory
bodies. -

Special Publications—Include proceedings of conferences spon-

sored by NBS, NBS annual reports, and other special publications
appropriate 1o this grouping such as wall charts, pocket cards, and
bibtiographies. . .

Applied Mathematics Sebies—Mathematical tables, manuals, and
studies of special interégt to physicists, engineers, chemists,
biologists, mathematicians. computer programmers, and others
cngaged 1n scientific and technical work.

National Standard Reference Data Series—Provides quantitative
duta on the physical and chemical properties of materials, com-
piled from the world's literature and critically cvaluated.
Developed under a worldwide program coordinated by NBS under
the authority of she National Standard Data Act (Public Law
90-396).

NOTE: The principal publication dutlet for the foregoing data is
the Journal of Physical and Chemical Reference Data (JPCRD)
publisth quarterly for NBS by the American Chemical Society
(ACS) and the American Institute of Physics (AIP). Suhscriptions,

reprints. and supplements available from ACS. 1155 Sixteenth St.,”

NW, Washington, -DC 20056.

a

-systems, and whole structures. The series presents research results,

Building Science Series—Disseminates technical i~‘ormati
developed at the Bureau on building materials, components

test methods, and performance criteria related to the structural and
environmental functions and the durability and safety gharac-
teristics of building elements and systems.-

Technical Notes—Studies or reports which are complete in them-
selves but restrictive in their treatmerit of a subject. Analogous to
monographs but not so comprehensive in scope or definitive in
treatment of the subject area. Often serve as a vehicle for final
reports of work performed at NBS under the sponsorship of other
government agencies.

Voluntary Product Standards—Developed under procedures
published by the Department of Commerce'in Part 10, Title 15, of
the Code of Federal Regulations. The #fandards establish
nationally recognized requirements for products, and provide all

“concerned interests with a basis for common understanding of the

characteristics of the products. NBS administers this program as a
supplement to the uctivities of the private sector standardizing
organizations. ) ’

Consumer Information Series—Prauctical information, based on
NBS research and experience, covering arcas of interest to the con-
sumer. Easily understandable language and illustrations provide
useful background knowledge for ‘shopping in today's tech-
nological marketplace.

Order the above NBS publications from: Superintendent of Docu-
ments. Government Printitg Office. Washington, DC 20402.

Order the following NBS publications—FIPS and NBSIR s—ffom .
the National Technical Information Service. Springfield, VA 22161.

Federa! Information Processing Standards Publications (FIPS
PUB)—Publications in this series collectively constitute the
Federal Information Processing Standards Register. The Register
serves as the official source of information in the Fedzral Govern-
ment regarding standards issucd by NBS pursuant to the Federal
Property and Administrative Services Act of 1949 as amended,
Public Law 89-306 (79 Stat. 1127), and ‘as implemented by Ex-
ecutive Order 11717 (38 FR 12315, dated May 11, 1973) and Part 6
of Title 15 CFR (Code of Federal Regulations).

NBS Interagency Reports (NBSIR)—A special series of interim or
final reports on work performed by NBS for outside sponsors
{both government and non-government). In general, initial dis-
tribution is handled by the sponsor: public distribution is by the
National Technigcal Information Service , Springfield, VA 22161,
in paper copy or microfiche form. ,



