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PREFACE

This text is written for computer programmers, analysts
and scientists, as well as computer science students, as an intro-
duction to the architecture of distributed computer systems. The
emphasis 1s placed on a clear understanding of the principles,
rather than on details; and the reader will learn about the struc-
ture of distributed systems, their problems, and approaches to
their design and development. The reader should have a basic
knowledge of computer systems and be familiar with modular design
principles for software development. He should also be aware of
present-day remote-access and distributed computer applications.

The first part of the text serves as an introduction to
the concept of "distributed system". We give examples, try.to
define terms, and discuss the problems that arise in the context
of parallel and distributed processing. The second part deals with
the description of parallelism, making abstraction from the physi-
cal distribution of the different system components. We discuss
formalized methods that may be used to specify, and analyse the
behaviour of, parallelism in local operating systems or distribu-
ted computer systems. In the third part, we explain the architec-
ture of distributed systems and the role of the different commu-
nication protocols used. This includes the discussion of data
transmission networks, as well as so-called higher level proto-
cols used in computer networks for communication between different
application programs, data bases, and terminals.

This text does not give the description of any particular
distributed system, nor does 1t discuss the advantages and disad-
vantages of distributed computer applications, such as for banking
transactions or distributed data bases. We have given extensive
references to more detajled descriptions of the topics discussed,
to complementary articles, and to expianations of certain prereq-
uisite concepts, most readers will be familiar with.

This text was written when the author was a visiting



v

professor at the Ecole Polytechnique Fédérale de Lausanne,
Switzerland. It represents the lecture notes of a one-semester
course {"troisié&me cycle") given in the Département de Mathéma-
tiques in 1977-78. I would Tike to thank the Département de
Mathématiques, and in particular Professor G, Coray, for my
pleasant stay in Lausanne., For the preparation of this text,

I have profited from many discussions, in particular with

J. Gecsei (Montreal), D. Gurtner and F. Vittoz. I thank

S. Waddell for suggesting many improvements of the original
manuscript, and Ch. Luyet and D. Salconi (Montreal) for the
careful typing. Last, but not least, I thank my wife, Elise,
for her patience and moral support.
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