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Preface 

This volume contains the proceedings of the Ninth International Conference on 
Concurrency Theory (CONCUR'98), held in Nice, France, September 8-11, 1998. 

The purpose of the CONCUR conferences is to bring together researchers, 
developers 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 of 
CONCUR'98 covers all areas of semantics, logics and verification techniques 
for concurrent systems. A list of specific topics includes (but is not limited to) 
concurrency related aspects of: models of computation and semantic domains, 
process algebras, Petri nets, event structures, real-time systems, hybrid systems, 
decidability, model-checking, verification techniques, refinement techniques, term 
and graph rewriting, distributed programming, logic constraint programming, 
object-oriented programming, typing systems and algorithms, case studies, tools 
and environments for programming and verification. The conference's steering 
committee comprises Jos Baeten (Chair, Eindhoven), Eike Best (Oldenburg), 
Kim Larsen (Aalborg), Ugo Montanari (Pisa), Scott Smolka (Stony Brook), and 
Pierre Wolper (Liege). 

Of the 104 regular papers submitted this year, 35 were accepted for presen- 
tation at the conference. 

The conference will include five invited lectures, given by Moshe Vardi (Rice 
University, USA) on Sometimes and not never re-revisited: on branching ver- 
sus linear time, by Jan Rutten (CWI, Netherlands) on Automata and eoinduc- 
tion (an exercise in coalgebra), by Jean-Bernard Stefani (CNET France-Telecom, 
France) on the topic of Open distributed systems, by Ulrich Herzog (University 
of Erlangen, Germany) on Stochastic process algebras: benefits for performance 
evaluation and chaUen9es, and by Thomas Henzinger (UC Berkeley, USA) on 
It's about time: real-time logics reviewed. In addition there will be three ad- 
vanced tutorials, given by G@rard Berry (Ecole des Mines de Paris, France) on 
the topic of Synchronous reactive programming, by Benjamin Pierce (University 
of Pennsylvania, USA) on the topic of Types in concurrency, and by Jan Friso 
Groote (CWI, Netherlands) on Checking verifications of protocols and distributed 
systems by computer. 

We would like to thank all the members of the program committee, and their 
subreferees, for putting up the selective program of the conference. The program 
committee members are Martin Abadi (Digital, Systems Research Center), An- 
drea Asperti (University of Bologna), Julian Bradfield (University of Edinburgh), 
Edmund Clarke (Carnegie Mellon University) Javier Esparza (Technische Uni- 
versitat Munchen), Paul Gastin (University of Paris 7), Rob van Glabbeek 
(Stanford University), Georges Gonthier (INRIA Rocquencourt), Matthew Hen- 
nessy (Sussex University), Oded Maler (Verimag Grenoble), Faron Moller (Upp- 
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sala University), Ugo Montanari (University of Pisa), Madhavan Mukund (SMI 
Madras), Mogens Nielsen (University of Aarhus), Prakash Panangaden (Mc Gill 
University), Joachim Parrow (Royal Institute of Technology), Arend Rensink 
(University of Hildesheim), Carolyn Talcott (Stanford University), and Joseph 
Winkowski (Polish Academy of Sciences). 

Special thanks is due to the local organisation committee: Amar Bouali dealt 
patiently with electronic submission and refereeing process; Silvano Dal-Zilio su- 
pervised the assembly into proceedings in the LNCS style; G~rard Boudol, Ilaria 
Castellani, and Massimo Merro also gave a great deal of help; Dany Sergeant 
and Fran~oise Martin-Trucas assisted us diligently. We have used the package 
for electronic submissions written by Vladimiro Sassone; many thanks to him 
for allowing us to use it. 

The following satellite workshops will take place in conjunction with CON- 
CUR '98:COTIC'98 (second international workshop on Concurrent Constraint 
Programming for Time Critical Applications), EXPRESS'98 (5th international 
workshop on Expressiveness in Concurrency), HLCL'98 (3rd international work- 
shop on High-Level Concurrent Languages), PAPM'98 (6th international work- 
shop on Process Algebra and Performance Modeling), CONFER W.G. (4th 
workshop of the CONFER working group). 

Support for CONCUR'98 has generously been provided by CNET France- 
Telecom, Dassault-Aviation, Simulog, the Centre de Math~matiques Appliqu~es 
from Ecole des Mines de Paris, and INRIA (which also backed us with logistics). 

SophiaoAntipolis 
June 1998 

D avide Sangiorgi 
Robert de Simone 
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The following researchers helped in the evaluation of the submissions, and we 
are grateful for their efforts: Parosh Abdulla, Luca Aceto, Torben Amtoft, Stu- 
art Anderson, Mark Astley, Eric Badouel, Jos Baeten, Daniele Beanquier, Marek 
Bednarczyk, Johan Bengtsson, Sergey Berezin, Marco Bernardo, Gerard Berry, 
Armin Biere, Nikolaj S. Bjorner, Bruno Blanchet, Luc Boasson, Roland Bol, 
Maurizio Bonuccelli, Michele Boreale, Andrzej Borzyszkowski, Ahmed Boua- 
jjani, Amar Bouali, Gerard Boudol, Luc Bouge, Michel Bourdelles, Frederic 
Boussinot, Marius Bozga, Mario Bravetti, Ed Brinksma, Stephen Brookes, Rober- 
to Bruni, Glenn Bruns, P. Buchholz, Pdchard Buckland, Martin Buechi, Olaf 
Burkart, Mike Burrows, Nadia Busi, Denis Caromel, Paul Caspi, Gian Luca 
Cattani, Didier Caucal, Patrick Cegielski, Christian Choffrut, Rance Cleave- 
land, Marco Conti, Flavio Corradini, Jordi Cortadella, Silvano Dal-Zilio, Mads 
Dam, Philippe Darondeau, Luca de Alfaro, Nicoletta De Francesco, Giorgio De 
Michelis, Rocco De Nicola, Grit Denker, JSrg Desel, Alain Deutsch, Mariangi- 
ola Dezani, Volker Diekert, Damien Doligez, Alessandro Fantechi, Fax~n Karl- 
Filip, Gianluigi Ferrari, Fabrice Le Fessant, Michele Finelli, Alain Finkel, Kath- 
leen Fisher, Hans Fleischhack, Jan Fokkink, Lars-ake Fredlund, Sibylle FrSschle, 
Fabio Gadducci, Hubert Garavel, David Garlan, Mauro Gaspari, Thomas Gehrke, 
Pablo Giambiagi, Eduardo Gimenez, Ursula Goltz, Roberto Gorrieri, Susanne 
Graf, Bernd Grobauer, Irene Guessarian, Vineet Gupta, Esfandiar Haghverdi, 
W. Heinle, Jesper G. Henriksen, Jane Hillston, Hiromi Hiraishi, Michaela Huhn, 
Thomas Hune, Michael Huth, Hans Huttel, Ann Ingolfsdottir, Paul Jackson, 
Petr Jancar, Alan Jeffrey, Marcin Jurdzinski, Roope Kaivola, Peter Kemper, A. 
Klauser Wilfried, Naoki Kobayashi, Beata Konikowska, Maciej Koutny, Narayan 
K. Kumar, Marta Kwiatkowska, Yassine Lakhnech, Cosimo Laneve, Rom Lange- 
rak, Francois Laroussinie, Kim G. Larsen, Carolina Lavatelli, Elizabeth Leonard, 
Francesca Levi, Huimin Lin, BjSrn Lisper, Xinxin Liu, Kamal Lodaya, Angelika 
Mader, P. Madhusudan, Florence Maraninchi, Philippe Martins, Cecilia Mascolo, 
A. Mason Ian, Richard Mayr, Antoni Mazurkiewicz, Massimo Merro, Stephan 
Merz, Marius Minea, Michael Mislove, Matthew Morley, Laurent Mounier, Anca 
Muscholl, Uwe Nestmann, Peter Niebert, Edward Ochmanski, Ernst-Riidiger 
Olderog, Peter C. C)lveczky, Pawel Paczkowski, Luca Padovani, Catuscia Palami- 
dessi, Anna Patterson, Justin Pearson, D. A. Peled, W. Penczek, Adriano Peron, 
Antoine Petit, Paul Pettersson, Claudine Picaronny, Michele Pinna, Marco Pis- 
tore, Paola Quaglia, Alex Rabinovich, R. Ramanujam, S. Ramesh, Julian Rathke, 
Didier Remy, Arend Rensink, Annie Ressouche, James Riely, Christine Roeckl, 
G. Rosolini, Francois Rouaix, Valerie Roy, Brigitte Rozoy, Dan Sahlin, Vladimiro 
Sassone, Irene Schena, Philippe Schnoebelen, Roberto Segala, Peter Sewell, Sub- 
ash Shankar, Joseph Sifakis, Henny Sipma, Scott Smith, Deepak D'Souza, Mar- 
ian Srebrny, Eugene Stark, Perdita Stevens, Colin Stirling, Kim Sunesen, Jean- 
Ferdy Susini, A. Tarlecki, P.S. Thiagarajan, Wolfgang Thomas, Chris Torts, 
Stavros Tripakis, Daniele Turi, David N. Turner, Frits Vaandrager, Antti Val- 
mari, Franck van Breugel, Vasco T. Vasconcelos, Nalini Venkatasubramanian, 
BjSrn Victor, Willem Visser, Walter Vogler, David Walker, Igor Walukiewicz, 
Heike Wehrheim, Pierre Wolper, Marc Zeitoun, Wieslaw Zielonka. 
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