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Preface

In modern society services and support provided by computer-based systems
have become ubiquitous and indeed have started to fundamentally alter the
way people conduct their business. Moreover, it has become apparent that
among the great variety of computer technologies available to potential users
a crucial role will be played by concurrent systems. The reason is that many
commonly occurring phenomena and computer applications are highly con-
current: typical examples include control systems, computer networks, digital
hardware, business computing, and multimedia systems. Such systems are
characterised by ever increasing complexity, which results when large num-
bers of concurrently active components interact. This has been recognised
and addressed within the computing science community. In particular, sev-
eral formal models of concurrent systems have been proposed, studied, and
applied in practice.

This book brings together two of the most widely used formalisms for de-
scribing and analysing concurrent systems: Petri nets and process algebras.
On the one hand, process algebras allow one to specify and reason about
the design of complex concurrent computing systems by means of algebraic
operators corresponding to common programming constructs. Petri nets, on
the other hand, provide a graphical representation of such systems and an
additional means of verifying their correctness efficiently, as well as a way
of expressing properties related to causality and concurrency in system be-
haviour. The treatment of the structure and semantics of concurrent systems
provided by these two types of models is different, and it is thus virtually
impossible to take full advantage of their overall strengths when they are
used separately.

The idea of combining Petri nets and process algebras can be traced back
to the early 1970s. More directly, this book builds on work carried out by
its authors within two EU-funded research projects. It presents a step-by-
step development of a rigorous framework for the specification and verifica-
tion of concurrent systems, in which Petri nets are treated as composable
objects, and as such are embedded in a general process algebra. Such an al-
gebra is given an automatic Petri net semantics so that net-based verification
techniques, based on structural invariants and causal partial orders, can be
applied. The book contains full proofs and carefully chosen examples, and
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describes several possible directions for further research. A unique aspect is
that the development of the Petri net algebra is handled so as to allow for
further application-oriented extensions and modifications.

The book is primarily aimed at researchers, lecturers, and graduate stu-
dents interested in studying and applying formal methods for concurrent
computing systems. It is self-contained in the sense that no previous knowl-
edge of Petri nets and process algebras is required, although we assume that
the reader is familiar with basic concepts and notions of set theory and graph
theory.

We would like to express our deepest gratitude to our friends and col-
leagues with whom we conducted the work presented in this monograph. In
particular, we would like to thank Javier Esparza, Hans Fleischhack, Bernd
Grahlmann, Jon G. Hall, Richard P. Hopkins, Hanna Klaudel, and Elisabeth
Pelz. We would also like to thank Wilfried Brauer for his support and en-
couragement during the writing of this book, Hans Wossner for his excellent
editorial advice, and an anonymous reviewer for several very useful comments
and suggestions. Last but not least, we would like to thank our respective
families for their unfailing support.

December 2000,

Oldenburg Eike Best
Bruxelles Raymond Devillers
Newcastle upon Tyne Maciej Koutny

This book was typeset with Leslie Lamport’s BTEX document preparation system,
which is itself based on Donald Knuth’s TEX. To produce diagrams, we used the
graphs macro package by Frank Drewes.
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