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Preface

Overview

The objective of this book is to give an introduction to the software process improvement
field to computer science students. The well-known Capability Maturity Model Integration
(CMMI1) is used as the vehicle for software process improvement as it has become the
de facto standard2 for implementing best practice in software engineering. The reader is
guided through the steps in setting up a CMMI improvement initiative; implementing the
various CMMI process areas and maturity levels; and conducting appraisals. Appraisals
are an essential part of the continuous improvement cycle as they allow the organization
to understand its current software engineering process maturity, to prioritize future process
improvements, and to confirm that the process improvements made have been effective.

The Software Engineering Institute (SEI) and many other quality experts believe that
there is a close relationship between the quality and maturity of the underlying software
processes and the quality of the delivered software product. The implementation of the
CMMI brings best practice in software and systems engineering into the organization,
thereby enhancing its software engineering effectiveness and enabling it to achieve more
consistent results.

The implementation of the CMMI enables the organization to design and develop soft-
ware following sound software engineering principles, i.e. the requirements are clearly
defined and documented; a software design is produced that is valid with respect to the
requirements. The software code implements the design and peer reviews and testing are
employed to verify that the implementation is valid with respect to the requirements and
the design. Sound project management practices are employed during the project, and this
enables a high-quality software solution to be delivered on time and on budget to the
customer.

1Specifically, the CMMI Development Model, CMMI-Dev, V1.2 is used as the vehicle for software
process improvement in this book.
2Other approaches that are popular include the ISO/IEC 15504 standard (SPICE) and ISO 9001.
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The steps involved in setting up a CMMI improvement initiative in an organization are
described. This includes a discussion of the typical teams that will need to be involved as
well as their roles and responsibilities. Guidance is provided to assist in the implementa-
tion of processes to satisfy the CMMI requirements, and this includes examples of typical
deliverables produced to implement specific and generic practices in the various process
areas. Tools to support the organization in enhancing its software engineering effectiveness
are also described.

The software engineering maturity of an organization is determined objectively by an
appraisal, and the organization is typically assigned a maturity level to reflect the extent of
its implementation of the CMMI. Large organizations will often be interested in achieving
a particular CMMI maturity level (e.g. CMMI level 2 or level 3) to allow benchmark-
ing against competitor organizations, and this is determined by a formal SCAMPI Class
A appraisal. Small organizations will often have a limited budget for process improve-
ment initiatives, and formal appraisals may not be a priority. Instead, the focus may be
on improvements to provide a tangible return on investment and to make a difference to
software quality, on-time delivery, and so on.

Software process improvement should provide a tangible return on investment. These
initiatives typically take place in order to achieve certain business goals such as improving
software quality, reducing the time to market, improving productivity, reducing the cost
of poor quality. Companies will measure the return on investment achieved to judge its
effectiveness.

Organization and Features

The first chapter provides motivation for software process improvement. It discusses the
benefits that may be gained and models that are available to support software process
improvement.

Chapter 2 provides a broad overview of software engineering and includes a discussion
on software life cycles and the phases in software development. It includes discussion on
requirements elicitation, software design, implementation, testing, and maintenance.

Chapter 3 gives an overview of the CMMI model and discusses the five maturity levels
and their constituent process areas.

Chapter 4 describes the activities and teams required to set up a CMMI improvement
initiative for an organization. These include the CMMI Steering Group, the SEPG team,
and process-specific teams. A continuous improvement cycle is described, as software
process improvement is continuous.

Chapter 5 focuses on the implementation of CMMI level 2 in a typical organization.
It includes an overview of each of the level 2 process areas as well as typical deliverables
produced in a level 2 implementation.3

3These are typical deliverables produced and the CMMI needs to be interpreted appropriately to
meet the needs of the organization.



Preface ix

Chapter 6 focuses on the implementation of CMMI level 3 in an organization. It
includes an overview of each of the level 3 process areas as well as typical deliverables
produced.

Chapter 7 gives an overview on the implementation of CMMI level 4 and 5 in an orga-
nization. Many organizations are more focused on CMMI level 2 and 3 implementation
rather than on the higher maturity levels.4

Chapter 8 discusses various tools to support the organizations in improving their soft-
ware engineering maturity. The focus is first to define the process and then to find tools to
support the process.

Chapter 9 discusses the SCAMPI appraisal methodology. This includes the formal
SCAMPI Class A appraisal often employed by large organizations to obtain a CMMI rat-
ing that allows them to benchmark itself against other organizations, and SCAMPI Class
B and C appraisals that are less expensive and time consuming but may not be used for
benchmarking.

Audience

This main audience of this book are computer science students who are interested in learn-
ing about software process improvement, and in how it can assist software companies in
achieving high-quality and reliable software on-time and on budget. It will also be of inter-
est to software engineers, quality professionals, and software managers who are involved
in software process improvement programmes as well as the motivated general reader.

4The exception to this may be companies in India where the marketing benefit of CMMI level
4 and level 5 maturity is significant. Many software companies in India need to be appraised at
CMMI level 5 to be taken seriously as well as to attract and retain high-calibre staff.
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