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Preface

This book is about programming techniques for building carrier-
grade software systems. Carrier-grade software is required in
products that support mission-critical applications. These products
include routers, switches, servers, and gateways found in communi-
cation networks. Firms that operate such networks are known as
carriers, so the term carrier-grade refers to a product that meets
their stringent quality requirements. However, the need for carrier-
grade software is now emerging in other products, such as high-
end web servers, storage area network equipment, and video-on-
demand servers.

Carrier-grade software must meet extreme availability, reliabil-
ity, and scalability requirements. Consequently, it employs many
techniques that are not common practice in the computing indus-
try. These techniques have been proven in products designed by
firms such as Lucent, Nortel, and Ericsson. However, they have never
been documented in a comprehensive manner. Instead, they are lore
among the software engineers who develop products that depend on
them. This book attempts to elucidate what is currently a black art.

TARGET AUDIENCE

This book is primarily intended as a guide for software engineers
who work on products that face carrier-grade requirements. Man-
agers and testers of such products will also find it useful. It could also
serve as a reference text for advanced software engineering courses
on highly available, distributed systems that support connection-
oriented protocols.

XV
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This book will also help those who perform due diligence on prod-
ucts that claim to be, or need to become, carrier grade. This form of
due diligence often neglects to assess a product’s software architec-
ture, even though this is a primary determinant of whether a product
is, or canbecome, carrier grade. To serve this purpose, the last chapter
of this book defines maturity levels for carrier-grade software. Devel-
opment teams can also use these levels for self-assessment purposes.

MOTIVATION

The impetus for this book began at the 1998 ChiliPLoP confer-
ence in Arizona. At that conference, I participated in the TelePLoP
hot topic, which was mostly attended by software architects work-
ing in the telecom industry. The other group members were Ward
Cunningham, Dennis DeBruler, David DeLano, Jim Doble, Bob
Hanmer, John Letourneau, and Greg Stymfal. Jim Coplien organized
the hot topic. Linda Rising was the conference chair and therefore
could not attend our sessions, but she later edited Design Patterns
in Communications Software [RIS01], which included patterns written
by TelePLoP participants. However, few of these patterns were pro-
gramming patterns, and there were many carrier-grade topics which
they did not cover.

We all felt that a comprehensive book on carrier-grade software
techniques was needed. Nothing close to one existed. It was as if
we all lived in pre-literate societies, where knowledge was handed
down in an oral tradition. We could all recite cases in which teams
developing new products were unfamiliar with techniques that we
took for granted. In other cases, teams exposed to these techniques
dismissed them in favor of others that were common practice in
the computing industry and, therefore, surely better than bizarre
ideas being touted by dinosaurs. Both situations led to products that
failed to meet carrier-grade requirements. These products then had
to be cancelled or rewritten, or their customers had to suffer until
they could replace them. We believed that a book that included the
rationale for our techniques could help to avert such unfortunate
outcomes.

EXAMPLES

For many reasons, most of the examples in this book come from the
telecom field. It is the most mature domain when it comes to expe-
rience in constructing carrier-grade software. Conveniently, readers

September 14, 2004
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PREFACE Xvii

also have a general familiarity with the domain, given that everyone
makes telephone calls. It is also an area in which I have worked as a
software architect for over twenty years, so it offers me a ready source
of examples that I know to be realistic rather than hypothetical.

The book contains a number of code examples. They are intended
as sketches to illustrate the concepts described in the text. They are
not carrier-grade in every detail, but they do convey the essence of
what has been used in carrier-grade systems.

Typefaces are used as follows:

e Bold face (e.g. five nines) introduces technical terms.

e Small caps (e.g. OBjeCT PooL) highlight names of techniques and
patterns.

* COURIER (e.g. vptr) is used for code examples and types.

* COURIER ITALICS (e.g. setitimer) denote operating system calls.
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