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Preface

Worldwide, the demand for software is increasing at a rapid pace, with no end
in sight for this growth in appetite. The growth has spawned a dramatic increase
in software development activity which, in turn, has sharpened the focus on the
processes used for building software, collectively known as the software
process. Although opinions differ on the nature and formality of the software
process, there is now general agreement that use of proper processes is
extremely important for an organization that seeks to deliver high-quality soft-
ware and increase its own productivity.

The heightened importance of the software process has created a need for
process improvement, which requires methods for process analysis and assess-
ment. One of the most extensive and influential software process improvement
and assessment frameworks is the Capability Maturity Model (CMM) for soft-
ware developed by the Software Engineering Institute (SEI) at Carnegie Mellon
University. The CMM categorizes software process maturity into five levels—
from level 1 (the lowest) to level 5 (the highest). For each level, the CMM spec-
ifies some key process areas (KPAs), which represent the areas on which an
organization should focus if it wants to move to a particular level. Each KPA is
associated with goals that represent the requirements to be satisfied by the
process for that KPA. The KPAs for different maturity levels can be used for
assessing the capability of the existing process as well as for identifying the
areas that need to be strengthened so as to move the process from a lower level
of maturity to a higher level.

The CMM framework is quite general and not prescriptive. Although orga-
nizations can implement CMM in different ways, relating the characteristics
mentioned in the CMM to real-life practices and processes can prove difficult.
This book describes the set of processes used for executing a project at Infosys
Technologies Ltd., a large software house headquartered in Bangalore, India.
Infosys was formally assessed at CMM level 4 in December 1997 by two SEI-
authorized lead assessors.

Rather than just explaining the various technical and management
processes employed by Infosys, this book describes the processes as they

xi



xii Preface

appear at various stages in the life cycle of a project. Because the life cycle of a
project includes both technical and management processes, this approach
ensures that most processes affecting a project are explained. This approach is
also one to which both practitioners and students can more easily relate. It does
leave out the organization-level processes for supporting and managing the
process activities. Some aspects of these processes have been described, wher-
ever their inclusion would not break the flow of the book. In addition, an article
describing the management of the CMM framework implementation at Infosys
is included as Appendix B.

The book includes 15 chapters. Chapter 1 gives a brief overview of the
CMM and describes some organization-level support for processes at Infosys.
The remaining chapters focus on project execution and are organized into three
parts. Part I (Chapters 2 and 3) deals with processes that are executed before the
project formally commences. Part II (Chapters 4 through 10) deals with project
planning activities. Part III (Chapters 11 through 15) examines project execu-
tion and termination. Most chapters focus on some key task in a project and
have been kept as independent as possible of the other chapters.

It is not the intent of this book to provide an extensive coverage of literature
or detailed explanations of the CMM. The main goal is to describe the processes
of an organization that employs the CMM framework. The book also illustrates
how simple and known approaches can be combined effectively to have a
highly mature overall process. It does not suggest that Infosys’s approach is
“optimal” or “better than someone else’s” or “an ideal implementation of
the CMM.” Likewise, it does not recommend that these processes be used by
others—that decision is left for the readers.

The positive feedback I received on my earlier textbook, An Integrated
Approach to Software Engineering (Springer Verlag, 1997), which had a case
study running through the book, convinced me of one thing: In software engi-
neering, it is invaluable to have “real examples with real outputs” and a “com-
plete example,” if possible, when explaining concepts. This book employs the
same approach. Most of the examples are “real” in that they have been picked
from real projects, and one actual project—the weekly activity report (WAR)
project—is used through much of the book to illustrate how different processes
interrelate. Although the processes described are used at Infosys, any sensitive
numbers (for example, on quality and productivity) included may have been
sanitized to maintain the company’s confidentiality.

This book should prove useful to all practitioners who are interested in the
software process or the CMM framework. It should be immensely helpful to
those practitioners who are trying to implement the CMM in their own organi-
zations. To help ISO organizations in their effort to move to CMM, a general
study describing possible gaps in an ISO organization with respect to different
levels of the CMM has been provided in Appendix A. As the book discusses
how projects are executed in a successful organization, it should also be of
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interest to professionals who are now managing software projects. For instruc-
tors and students, it can serve as a supplementary text for a project-oriented
course on software engineering, as the book provides a good view of how soft-
ware is developed in a business environment, along with a case study.

It is perhaps proper to explain my own involvement with Infosys. As Vice
President (Quality) at Infosys, I was one of the main architects behind the com-
pany’s successful transition from ISO to CMM level 4. It should be pointed out
that although Infosys supplied all of the material I requested, I take full respon-
sibility for any mistakes, misrepresentations, and inaccuracies that may be pres-
ent in the book. Such issues are bound to occur when one tries to describe the
“essence” of an organization’s process manual, along with a case study, in such
a compact book. Any deviations in these descriptions from the actual processes
of Infosys are entirely my responsibility, as I decided which portions of
processes to include and in what manner.

Any comments or queries about the book are welcome and can be sent
to me at jalote@iitk.ac.in. For any information regarding Infosys, visit
www.itlinfosys.com or send mail to public-relations @itlininfosys.com.

. Pankaj Jalote
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Introduction

Software organizations in the world employ nearly 7 million engineers and gen-
erate annual revenue of more than $600 billion, an amount that has been grow-
ing at an annual rate exceeding 25% for the past three years. About half of this
revenue is generated by the software products industry, which builds general-
purpose software products, and roughly haif is generated by the software ser-
vice industry, which builds customized software products for clients. The
software industry today is viewed as one of the most promising industry seg-
ments and one holding tremendous future potential.

If we consider developing a software product as a project, then the software
industry constantly focuses on project execution. Assuming that the average
software project consumes about 7 person-years of effort (during which a soft-
ware product consisting of 20,000 to 80,000 lines of code can be built), then the
software industry, with its more than 7 million engineers, executes in excess of
1 million software projects per year! Clearly, executing software projects effi-
ciently is of paramount importance to the software industry as a whole.

The processes used for executing a software project clearly have a major
effect on the quality of the software produced and the productivity achieved in
the project. Consequently, a need exists to evaluate processes used in an organi-
zation for executing software projects and to improve them. The Capability
Maturity Model (CMM) for software developed by the Software Engineering
Institute (SEI) is a framework that can be used for both purposes [17}. The
CMM classifies the maturity of the software processes in five levels—level 1 to
level 5, with level 5 being the highest maturity. Of the more than 700 assess-
ments that were performed between 1992 and 1997 and whose assessment
results were formally reported to the SEI, only about 20 organizations world-
wide have been assessed at level 4 or level 5 [21].

This book describes the processes used for executing software projects at
Infosys, a highly successful software company that has been assessed at level 4.
Infosys is a large software house employing more than 3,000 people and having
offices and development centers in 6 countries and customers in more than 15



2 Introduction

countries. Its total revenue has been growing at a rate of 70% annually for the
last five years, and its market capitalization increased more than 25-fold from
early 1996 to early 1999. By any yardstick, it is a highly successful software
company. By describing the processes used for project execution at Infosys, the
book describes one possible implementation of the CMM.

No silver bullets are available that will solve all the problems related to
software projects [2]. Nevertheless, many proven and promising techniques for
all aspects of software development and project management can be used
together to handle projects effectively. This book therefore illustrates how
known approaches can be effectively combined to create a highly mature, yet
simple-to-use overall process.

In this chapter, we introduce the two topics that are central to the book: the
CMM and the process infrastructure of Infosys. The rest of the book deals with
processes used for project execution at Infosys, their relationship to the CMM,
and examples of their use. First, however, we briefly discuss the role of
processes in project execution.

1.1 Process-Based Approach
for Project Execution

A software development project is one in which a software product to fulfill
some needs of a customer should be developed and delivered within a specified
cost and time period. In other words, the three main characteristics of a project
are its cost, schedule, and quality, where “quality” represents how well the
product satisfies the customer. A project is generally initiated when some esti-
mates for these parameters are established.

A project is successful if it meets or exceeds the expectations on all three
fronts—cost, schedule, and quality. The software industry can cite many exam-
ples of projects that did not succeed. Although the situation has considerably
improved over the years, many projects still fail to reach completion within
budget, deliver within schedule, or fulfill quality expectations. One anlaysis of
project data [18] shows that about one-third of projects have cost and schedule
overruns of more than 125%. Examples of projects that are runaways (that is,
out of control) have also been documented [5].

Possible reasons for project failures include improper estimation, loose
requirements management, weak project management, improper risk manage-
ment, and poorly engineered solutions, among others. Many of these reasons
can be combined in one category called “process failure.” That is, a software
project often fails because the process followed in the project was not suit-
able. For example, the major reasons for runaways are unclear objectives, bad
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planning, new technology, no project management methodology, and insuffi-
cient staff [5]. At least three of these five reasons can be considered as “process
failure” (the other two—insufficient staff and new technology—can be consid-
ered as risks whose management is also a part of the process). For a project to
succeed, a key success parameter is the set of processes followed in the project,
If suitable process models are chosen for the important tasks in the project, and
the chosen processes are executed properly, then the chances of a project suc-
ceeding become extremely high.

As having a high productivity can generally reduce cost and minimize the
schedule for a project, high quality and productivity (Q&P) can be viewed as the
twin aims of a project for delivering a software product. Although processes are
needed to satisfy the project goals, they are also essential for satisfying the
objectives of an organization that is in the business of executing software proj-
ects. Of course, the organization will want all of its projects to succeed. It is
larger than its projects, however, and has some desired objectives over and above
the twin objectives of a project. First, an organization generally wants pre-
dictability. That is, it is not enough that a project have high Q&P; the organiza-
tion also seeks a predictable Q&P. Without predictability, good estimation is not
possible, and building reasonable estimates is essential to any project-oriented
business. Second, an organization desires continuous improvement in Q&P.

Q&P of an organization depends on three factors: process, people, and
technology. This relationship, which is sometimes called the quality triangle, is
depicted in Figure 1.1 [24]. The quality triangle is similar to the process-
technology-leadership triangle, also known as the iron triangle [13].

As the process has a major effect on the Q&P delivered by an organization,
one way to improve Q&P is to improve the processes used by the organization.
In much of this book, as well as in much of the CMM for software, the focus is
on the process aspect. (The personal software process proposed by Humphrey
concentrates on improving the estimation and software development capability
of individual ‘software engineers [9], whereas the People Capability Maturity

Process Technology

Q&P

People

Figure 1.1 The process, people, and technology triangle



