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Technical University of Ostrava (VSB)
Faculty of Electrical Engineering and Informatics, Department of Computer Science
17. listopadu 15, 70833 Ostrava-Poruba, Czech Republic
E-mail: petr.jancar@vsb.cz

Cataloging-in-Publication Data applied for

Die Deutsche Bibliothek - CIP-Einheitsaufnahme

Concurrency theory : 13th international conference ; proceedings / CONCUR
2002, Brno, Czech Republic, August 20 - 23, 2002. Lubos Brim ... (ed.). -
Berlin ; Heidelberg ; New York ; Barcelona ; Hong Kong ; London ; Milan ;
Paris ; Tokyo : Springer, 2002

(Lecture notes in computer science ; Vol. 2421)
ISBN 3-540-44043-7

CR Subject Classification (1998): F.3, F.1, D.3, D.1, C.2

ISSN 0302-9743
ISBN 3-540-44043-7 Springer-Verlag Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer-Verlag. Violations are
liable for prosecution under the German Copyright Law.

Springer-Verlag Berlin Heidelberg New York,
a member of BertelsmannSpringer Science+Business Media GmbH

http://www.springer.de

© Springer-Verlag Berlin Heidelberg 2002
Printed in Germany

Typesetting: Camera-ready by author, data conversion by DA-TeX Gerd Blumenstein
Printed on acid-free paper SPIN: 10873811 06/3142 5 4 3 2 1 0



Preface

This volume contains the proceedings of the 13th International Conference on
Concurrency Theory (CONCUR 2002) held in Brno, Czech Republic, August
20–23, 2002.

The purpose of the CONCUR conferences is to bring together researchers, de-
velopers and students in order to advance the theory of concurrency, and promote
its applications. Interest in this topic is continuously growing, as a consequence
of the importance and ubiquity of concurrent systems and their applications,
and of the scientific relevance of their foundations. The scope covers all areas
of semantics, logics and verification techniques for concurrent systems. Top-
ics include concurrency-related aspects of models of computation and semantic
domains, process algebras, Petri nets, event structures, real-time systems, hy-
brid systems, probabilistic systems, model-checking, verification techniques, re-
finement techniques, term and graph rewriting, distributed programming, logic
constraint programming, object-oriented programming, typing systems and al-
gorithms, security, case studies, tools and environments for programming and
verification.

The first two CONCUR conferences were held in Amsterdam (The Nether-
lands) in 1990 and 1991, the following ones in Stony Brook (USA), Hildesheim
(Germany), Uppsala (Sweden), Philadelphia (USA), Pisa (Italy), Warsaw
(Poland), Nice (France), Eindhoven (The Netherlands), University Park (Penn-
sylvania, USA), and Aalborg (Denmark). The proceedings have appeared in
Springer LNCS, as Vols. 458, 527, 630, 715, 836, 962, 1119, 1243, 1466, 1664,
1877, and 2154.

Out of 101 regular papers submitted this year, 32 were accepted for pre-
sentation at the conference and are included in this volume. The conference
also included five talks by invited speakers: Amir Pnueli (Weizmann Institute of
Science, Rehovot, Israel) and Vaughan Pratt (Stanford University, USA) reap-
peared as CONCUR invited speakers after 10 years, and further invited talks
were given by Wan Fokkink (CWI Amsterdam, The Netherlands), Alexander
Rabinovich (Tel Aviv University, Israel) and Davide Sangiorgi (INRIA Sophia
Antipolis, France). Additionally, there were two invited tutorials, given by Ju-
lian Bradfield (University of Edinburgh, UK) and Andrew D. Gordon (Microsoft
Research, Cambridge, UK).

CONCUR 2002 was accompanied by a special event called Tools Day, orga-
nized by Ivana Černá, and by the following satellite workshops:

– CMCIM’02 (Categorical Methods for Concurrency, Interaction, and Mobil-
ity), organized by Alexander Kurz, held on 24 August 2002.

– EXPRESS’02 (9th International Workshop on Expressiveness in Concur-
rency), organized by Uwe Nestmann and Prakash Panangaden, held on 19
August 2002.
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– FATES’02 (Formal Approaches to Testing of Software), organized by Robert
M. Hierons and Thierry Jéron, held on 24 August 2002.

– FOCLASA’02 (1st International Workshop on Foundations of Coordination),
organized by Antonio Brogi and Jean-Marie Jacquet, held on 24 August 2002.

– INFINITY’02 (4th International Workshop on Verification of Infinite State
Systems), organized by Antońın Kučera and Richard Mayr, held on 24 Au-
gust 2002.

– MTCS’02 (3rd International Workshop on Models for Time-Critical Sys-
tems), organized by Kim Larsen and Walter Vogler, held on 24 August 2002.

– PDMC’02 (1st International Workshop on Parallel and Distributed Model
Checking), organized by Luboš Brim and Orna Grumberg, held on 19 August
2002.

We would like to thank all the Program Committee members, and their sub-
referees, for their meritorious work and for establishing the selective program of
the conference. We also thank the invited speakers for their talks, and tutorials,
all the authors of submitted papers, and all the participants of the conference.
Our thanks also go to the organizers of the affiliated events whose efforts con-
tributed to the attractiveness of CONCUR 2002.

Special thanks are due to the organizing committee chaired by Jan Staudek.
Jǐŕı Barnat, Jan Strejček and David Šafránek took care of the CONCUR 2002
web pages, including the submission server and the software systems for elec-
tronic PC and OC management. They effectively managed many other aspects
of the organization; their assistance has been indispensable. Tomáš Staudek de-
signed the logo and the poster of the conference.

The conference was run under the auspices of Jǐŕı Zlatuška, the Rector of
Masaryk University. A lot of advice on how to prepare the conference was kindly
provided by Jozef Gruska. We also gratefully acknowledge financial support from
the European Research Consortium in Informatics and Mathematics (ERCIM),
as well as support from the Faculty of Informatics, Masaryk University in Brno.

June 2002 Luboš Brim
Petr Jančar

Mojmı́r Křet́ınský
Antońın Kučera
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R. Segala
P. Sewell
N. Sidorova
S. Sims
P. Sobocinski
A. Sokolova
J. Srba
E.W. Stark
I. Stark
A. Stefanescu
C. Stehno
C. Stirling
S. Stoller
J. Strejček
S. Tiga
S.Tini
E.Tuosto
M.Turuani
F.Valencia
A.Valmari
V.Vanackere
D.Varacca
B.Victor
E. deVink
H.Völzer
T.Vojnar
M.Voorhoeve
S.Vorobyov
E.Wilkeit
H.Wimmel
L.Wishick
J.Worrell
J. vonWright
P.Yang
K.Yemane
M.Ying
M. Zenger
W. Zielonka
S.D. Zilio
P. Zimmer



Table of Contents

Invited Talks

Refinement and Verification Applied
to an In-Flight Data Acquisition Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Wan Fokkink, Natalia Ioustinova, Ernst Kesseler, Jaco van de Pol,
Yaroslav S. Usenko, and Yuri A. Yushtein

A Deductive Proof System for ctl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Amir Pnueli and Yonit Kesten

Event-State Duality: The Enriched Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Vaughan R. Pratt

Expressive Power of Temporal Logics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
Alexander Rabinovich

Types, or: Where’s the Difference Between CCS and π? . . . . . . . . . . . . . . . . . . . . 76
Davide Sangiorgi

Invited Tutorials

Introduction to Modal and Temporal Mu-Calculi (Abstract) . . . . . . . . . . . . . . . 98
Julian C. Bradfield

Types for Cryptographic Protocols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
Andrew D. Gordon

Verification, Model Checking

Network Invariants in Action . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
Yonit Kesten, Amir Pnueli, Elad Shahar, and Lenore Zuck

Regular Model Checking Made Simple and Efficient . . . . . . . . . . . . . . . . . . . . . . .116
Parosh Aziz Abdulla, Bengt Jonsson, Marcus Nilsson,
and Julien d’Orso

A Hierarchy of Polynomial-Time Computable Simulations for Automata . . 131
Kousha Etessami

A Decidable Class of Asynchronous Distributed Controllers . . . . . . . . . . . . . . . 145
P. Madhusudan and P. S. Thiagarajan

Alphabet-Based Synchronisation is Exponentially Cheaper . . . . . . . . . . . . . . . . 161
Antti Valmari and Antti Kervinen



X Table of Contents

Safe Realizability of High-Level Message Sequence Charts . . . . . . . . . . . . . . . . . 177
Markus Lohrey

Widening the Boundary between Decidable
and Undecidable Hybrid Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
Eugene Asarin and Gerardo Schneider

Logic

A Spatial Logic for Concurrency (Part II) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .209
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