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Preface

This book is intended to integrate the basic theories of configuration
management and change control with the design, development, and
implementation of computer-based management information systems.
Such an integration emphasizes the importance of a systems devel-
opment methodology (SDM) that breaks the systems life cycle into
phases and tasks and identifies the deliverable items of each task.
More importantly, it provides insights into how the MIS organi-
zational structure responsible for the development of a computer sys-
tem can apply technical and -administrative direction to ensure that
changes to a software configuration are processed in an orderly
manner.

This book represents a significant departure from the numerous
attempts that have been made to relate traditional engineering con-
cepts of configuration management to the development and control of
computer systems. In our judgment, much of the traditional material
is essential; however, the unique thrust of software development
makes it imperative to correlate the end-item orientation of the sys-
tem life cycle with any discussion of configuration management and
change control. This book is unique because it focuses on defining
configuration identification baselines that correlate specifically with
the phased development of a computer system.

The primary features of this book are as follows:

s At the outset the characteristics of the MIS environment in
which software configuration management practices will be ap-
plied are emphasized.

= Project management is related to configuration management in
terms of planning, project control, evaluation, change control,
and project file management.

= Baselines are defined for maintaining control of changes to a
software configuration identification.

= A labeling scheme for identifying the items that comprise a
baseline identification is defined.

m Mechanisms for evaluating and approving or disapproving
changes to a baseline identification are described and illus-

xiii



xiv Preface

trated.

s The elements of the change management process from change
initiation to installation monitoring are logically related.

s The functions of the change control board (CCB) that oversees
maintenance of the information data base are delineated.

s Detailed procedures are provided for recording and reporting in-
formation on the status of proposed changes and the implemen-
tation of approved changes.

» The auditing function aimed at validating the satisfactory com-
pletion of a configuration item is explained and illustrated.

The subject matter of the six chapters has been arranged in what
we believe to be a pedagogically sound sequence. Each chapter has a
summary, and almost all have examples and illustrations.

The list of colleagues to whom the authors feel a sense of gratitude
for ideas and suggestions is too long to enumerate here. With respect
to this book; we are particularly grateful to Jerry Papke, senior editor
at TAB/McGraw-Hill for making this book a reality.

Suggestions and comments on the text and the related materials
are solicited.

Steve J. Ayer
Frank S. Patrinostro
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Chapter

Overview of the
Software Configuration
Management Process

1.0 Introduction

The objective of this book is to provide a methodological framework
for software development and to define standards for managing the
configuration items that comprise the baselines for management and
control. In order to understand the role of configuration management
in a software development environment, however, one must begin
with dissecting the term software configuration management.

n Software, as defined in this book, includes the programs, proce-
dures, routines, and all documents associated with the analysis,
design, programming, conversion, and implementation of a com-
puter system.

n Configuration, in a software context, is defined as the aggregate
of deliverable items that result from the tasks performed during
the phased development of the system. The configuration in-
cludes operating system programs used by computer equipment
in responding to an application program; data base data that is
stored in a form capable of being processed and operated on by a
computer; system/subsystem specifications that define perfor-
mance, organizational, and environmental and interfacing re-
quirements; computer software documentation that explains the
capabilities of the software, or provides operating instructions
for using or maintaining the software; computer programs that

1



2 Overview of the Software Configuration Management Process

are subject to change; executable programs that are resident in
read-only or erasable ROM memory and cannot be readily modi-
fied; program code used to translate or convert each operation
into a computer-understandable language; support software de-
signed to support the development, maintenance, and modifi-
cation of other software; utility programs required for the
generation of the operational and support programs; test soft-
ware utilized in the testing of the program code; and computer
software library materials that provide proper identification,
storage, and protection.

m Management of the software configuration environment is de-
fined as the administrative discipline that is exercised to iden-
tify and document the functional and physical characteristics of
each software configuration item, control changes to those char-
acteristics, record and report change processing and implemen-
tation status, and verify and validate software performance and
the adequacy and completeness of documentation.

The following might be considered an appropriate definition of
software configuration management:

Software configuration management is the process of exer-
cising administrative surveillance and control of the sum
total of computer equipment, computer software, and all
associated documentation.

The definition can, of course, be amplified by further describing
software configuration management as follows:

Software configuration management is the process of
identifying, tracking, and controlling changes to software
configuration items that define needs, evaluate the
technical and cost feasibility of the system, and establish
the functional requirements; identify specific hardware and
software functions to be performed; set forth the design
specifications, define the user procedures and controls, and
establish plans for implementation and maintenance;
transform the design specifications into executable code;
establish specifications for testing and reporting on test
results; and provide operational documentation, including
program packages, user guides, operator manuals, and
training materials.



Systems Development Methodology 3

From these definitions, perhaps we can begin to establish a
framework for developing a software configuration management
methodology. The implementation of a configuration management
methodology must be integrated with a systems development
methodology and project management methodology to provide a con-
sistent, workable environment for software development, implemen-
tation, and control. The following pages outline the concepts of each
of these components to management in a software environment.

1.1 Systems Development Methodology

The methodology used for systems development establishes the
framework for software configuration identification and baseline
management. The systems development methodology (SDM) breaks
the systems development process into a series of manageable phases.
A series of tasks and task steps define each phase. Each task or
group of tasks results in one or more definable items that are deliver-
able to the project file. The aggregate of deliverable items that are
cumulated at specified stages of the development process form the
baselines for configuration management and change control.

The SDM model will differ from organization to organization, but
in most methodologies the process revolves around five major func-
tions of systems development concern:

m Define the functional specifications

m Allocate functional specifications to subsystems
m Prepare design specifications

s Program the design

m Maintain the system.

The approach to systems development that is associated with the
configuration management process presented in this book is charac-
terized by breaking down the systems development cycle into nine
development phases:

Initial investigation
Feasibility study
Requirements definition
External design
Internal design
Programming

Testing

Conversion
Implementation



4 Overview of the Software Configuration Management Process

1.1.1 Initial Investigation

The methodology begins with an initial investigation phase. The
starting point of the initial investigation process is the issuance of a
project request submitted by the manager of a user department (e.g.,
accounting department, purchasing department, sales department,
etc.). The information on the project request generally includes a
statement of the present system's problems and an explanation as to
why a new system is being proposed. When the request is approved,
the data processing organization will embark on the development
effort. If the request is for a major enhancement to an existing sys-
tem, an analyst, or a team of analysts, may be assigned the responsi-
bility of conducting an initial investigation to further define the
problems and needs identified by the project request. The project re-
quest document itself becomes the first item subject to configuration
control.

The first task performed by the analysts assigned to conduct the
initial investigation is to interview the probable users of the new sys-
tem. The objective is to acquire a detailed understanding of the ex-
isting problems and the goals for the proposed system. The second
task is to review the strengths and weaknesses of the proposed sys-
tem. The third task focuses on developing a feasibility study plan.
The final task is the preparation of an initial investigation phase end-
document or initial investigation report to document the findings.

1.1.2 Feasibility Study

The tasks to be performed to determine the feasibility of the pro-
posed project are geared to answer three questions: What needs to be
done? How can it be done? What is the value of doing it? Expressed
somewhat differently, the feasibility study phase of software devel-
opment provides answers to questions that address the operational,
technical, and economic feasibility of developing the proposed system.

The first group of tasks performed focuses on reviewing the pre-
sent system to gain a thorough understanding of what it does and
how it does it. The second group of tasks involves a preliminary
analysis of the requirements that the proposed system must meet.
The third group of tasks involves the identification of possible devel-
opment alternatives. The fourth group of tasks focuses on comparing
the estimated costs of development and operation to the anticipated
benefits. The final task is to prepare a feasibility study phase-end
document.

Using the information presented in the feasibility study document,
management decides whether or not to proceed with the project.



