PREFACE TO THE FIRST EDITION

This book is about the transmission of digital data through time and space, as it is
practiced in the sophisticated systems of today. Since the ideas behind today’s de-
signs can be subtle, theory and concepts play a major role, but engineering practices
and judgments are an essential part of the story as well and need equal prominence.
This book seeks to combine a clear conceptual grounding with an engineering atti-
tude.

Digital transmission is not an elementary subject. The author remembers learn-
ing both digital communication theory and computer programming in the mid-
1960s, and being told that these were hard subjects that could not be taught but
rather must simply be absorbed. Both were new at the time. Since then we have
learned how to teach them, fortunately. Programming turned out to be rather easy,
and as it turned out, children could learn it and even get into mischief with it. Digi-
tal transmission, on the other hand, is still an advanced discipline. After 30 or more
years, it is accessible to the same persons it was in the 1960s, namely, students and
practicing engineers with at least 4-5 years’ training.

Especially in the United States, where undergraduate education ends a year earli-
er than in Europe, there has been a trend to bring digital communication down into
the undergraduate years. No doubt this is possible for some of the simpler ideas, but
the details of a CD player or a cellular phone are too subtle and complex to be
grasped by an engineer without significant training. Reed—Solomon codes and max-
imum-likelihood sequence estimation are not part of ordinary experience. The aim
of this book cannot be to dilute these subjects, but rather to explain them in the sim-
plest and most efficient way.

There is a natural evolution in any new technical subject, as it moves away from
the half-understood discoveries of a few researchers and inventors. If the subject is
important enough, it will move from journal articles and patents to research mono-
graphs and early textbooks. These passages are difficult and time-consuming. Dis-
coveries do not come easily, and finding any pedagogical explanation at all, let
alone a good one, is a stiff challenge. Textbooks in the engineering of digital com-
munication, as opposed to pioneering monographs, began to appear in the
1975-1985 period. We are now well past the early textbook stage. Digital commu-
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