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Preface

‘ N J hen I mention software to senior executives, I get lots of

reactions. Most are frustrated. They complain about
missed commitments, quality problems, and unpleasant surpris-
es. Others have been less closely involved. Software was a prob-
lem, but those problems have been handled. No one mentions
the business opportunities of software. They think of software as
a necessary evil—something to be avoided if possible. While
most executives would agree that the software part of their busi-
ness is growing very quickly, they never think of it as an asset or
an opportunity.

By using the methods described in this book, organizations
have transformed their software groups. The first Boeing team
cut test time by 94%; an air force group doubled productivity; a
Teradyne project delivered a large defect-free product. These
and other organizations are getting outstanding results.
However, they all started with a management focus on the op-
portunities with software.

THREAT OR OPPORTUNITY

Software is a truly incredible technology. It has a zero produc-
tion cost, can be distributed worldwide in seconds, does not
wear out or deteriorate, and is the most economical and flexible

xi



xii PREFACE

way to implement almost any complex function. In just about
any field of engineering or science, more than half a typical pro-
fessional’s time is now spent in using, developing, enhancing, or
maintaining software. By any measure, software is big business.

To visualize the opportunities with software, consider the in-
verse: potential threats. Take manufacturing, for example. Suppose
your leading competitor mastered a technology that cut manu-
facturing costs in half, eliminated distribution delays, and pro-
vided products that never wore out or deteriorated. If you did
not quickly capitalize on that technology, you would almost cer-
tainly be in trouble. Conversely, think of the opportunities if your
organization mastered this technology and your competitors did
not. While software is precisely such a technology, few organiza-
tions see it as either an opportunity or a threat. The principal rea-
son is that many executives don’t think their organizations do
much software work and, of those that do, few have enough soft-
ware knowledge or experience to appreciate how it contributes to
their business. Once they think the software problems are under
control, they do their best to avoid the subject.

A growing number of executives have found that software is
a powerful business asset. However, these same executives have
also found that moving into the modern world of engineered
software requires an organizational transformation. What is
more, they have discovered that they must personally lead this
transformation. It is not a simple change and, like all changes,
this transformation involves more than just telling people what
to do. The best way to explain what is involved is to tell the
story of how the methods described in this book were created.

THE TRANSFORMATION JOURNEY

During my 27 years with IBM, one of my jobs was director of
programming. I supervised 4,000 software professionals in 15



PREFACE xiii

laboratories and 7 countries. In four years, we took this organi-
zation from the brink of chaos to a sound, businesslike operation.
The first step was to establish effective engineering and manage-
ment practices and to require that these practices be followed. To
ensure that these practices were understood, we sent 1,000 man-
agers to a one-week training course. The results were extraordi-
nary. This organization had never before delivered a product on
time. Once the managers were all trained and following a disci-
plined planning and commitment process, the organization did
not miss a single commitment for the next two and a half years.

When I retired from IBM, in 1986, I looked at the software
industry in general. It was obvious that software was a crucial
technology, but it was also clear that the poor state of software
engineering practice seriously constrained both the U.S. econ-
omy and society in general. I made what I called an “outrageous
commitment.” My commitment was to transform the world of
software. The objective was to bring to the world in general the
practices and principles that I had found so successful at IBM.

On my retirement from IBM, I joined the Software
Engineering Institute (SEI) at Carnegie Mellon University and
was made director of the software process program. The SEI
had just been established by the U.S. Department of Defense to
improve the state of software practice. This mission was com-
pletely consistent with my “outrageous commitment,” which
was to get all software professionals and their managers to plan
and track their work, use the best technical methods, and meas-
ure and manage the quality of this work. I was convinced that if
they did, the results would be extraordinary.

Together with a small team of like-minded SEI professionals,
we soon developed the Capability Maturity Model (CMM)® to

® Registered in the U.S. Patent and Trademark Office.
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guide organizations in adopting sound management practices.
The CMM has been highly effective and is used by thousands of
organizations throughout the world. The CMM is now an in-
ternational standard, and it is used by many branches of the U.S.
government to evaluate internal software work and to assess and
oversee the work of their contractors.

Although the CMM effort was and continues to be highly
successful, I soon saw problems. The CMM provides excellent
management guidance, but its principal ihlpact is on the man-
agers and their technical staffs. The CMM does not directly af-
fect the work of the engineers, and the engineers and their teams
were still struggling. There is no question that better manage-
ment helps, but I soon realized that until we changed the prac-
tices of the software professionals themselves, we could never
achieve a truly expert software engineering capability. Therefore,
the next challenge was to motivate engineering groups to do
just that. I wanted them to know the best methods, but I also
wanted them to actually practice these methods every day. The
techniques I developed to do this are called the Personal
Software Process (PSP)SM and the Team Software Process
(TSP)SM. The development of these methods is described in
Chapters 6 and 7.

The story of how your organization can capitalize on these
methods is told in the rest of this book. These methods are pro-
ducing extraordinary results for other organizations, and you
can view this as either a threat or an opportunity. As an engi-
neering manager at Teradyne told me, “With the TSP, we’re so
far ahead of the competition that nobody will ever catch us.”

It has been my experience that projects that use the TSP can
double their productivity and improve product quality by an

SM Personal Software Process, PSP, Team Software Process, and TSP are service
marks of Carnegie Mellon University.
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order of magnitude. The investment required is predominantly
training and mentoring costs and these costs typically are recov-
ered within 12 to 18 months. Once teams have been trained and
acquire some experience, there is no significant overhead to the
TSP process. However, executive leadership is required to get
your people trained properly and to support them long enough
to gain the experience to practice these methods consistently.

WHY YOU SHOULD READ THIS BOOK

This book is written for senior executives who want to improve
the business performance of their software groups. When I use
the word yox, I am talking to CEOs, vice presidents, and divi-
sion general managers. The message of the book is designed for
executives who have profit responsibility and who directly con-
trol a substantial portion of their organization’s resources. As a
result, much of the material has a business slant and contains a
minimum of technical jargon. However, I do delve a little more
deeply into the technical material than many executives might
expect.

I do this for three reasons. First, executives often"are suspi-
cious of impressive presentations and like to dig a little deeper
to see if there is substance behind the story. There is plenty of
substance to the PSP and TSP, and I have included enough to
give you a feel for the subject. Second, software is a fascinating
business and you may wish to explore some elements of the sub-
ject more deeply. Third, senior and mid-level managers can use
this material to guide them in improving their organization’s
software capability.

BOOK ORGANIZATION AND CONTENTS

In this book, I describe the software business. Whether or not you
know it, you are in the software business and the performance of



