
Lecture Notes in Computer Science 1633
Edited by G. Goos, J. Hartmanis and J. van Leeuwen



3
Berlin
Heidelberg
New York
Barcelona
Hong Kong
London
Milan
Paris
Singapore
Tokyo



Nicolas Halbwachs Doron Peled (Eds.)

Computer Aided
Verification

11th International Conference, CAV’99
Trento, Italy, July 6-10, 1999
Proceedings

1 3



Series Editors

Gerhard Goos, Karlsruhe University, Germany
Juris Hartmanis, Cornell University, NY, USA
Jan van Leeuwen, Utrecht University, The Netherlands

Volume Editors

Nicolas Halbwachs
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Preface

This volume contains the proceedings of the Eleventh International Conference
on Computer-Aided Verification (CAV’99), held at Trento, Italy on July 6–10.
The CAV conferences are dedicated to the advancement of the theory and prac-
tice of computer-assisted formal analysis methods for software and hardware sy-
stems. The conference covers the spectrum from theoretical results to concrete
applications and tools and has traditionally drawn contributions from both rese-
archers and practitioners in both academia and industry. This year we received
107 submissions, out of which we accepted 34. We also accepted five short tool
presentations.

CAV included a tutorial day this year, with four invited tutorials by Ed-
mund M. Clarke (CMU) on Symbolic Model Checking, David Dill (Stanford) on
Alternative Approaches to Hardware Verification, Joseph Sifakis (VERIMAG) on
The Compositional Specification of Timed Systems, and Rajeev Alur (UPenn)
on Timed Automata. The conference also included four invited talks by Gunnar
St̊almarck (Prover Technology) on St̊almarck’s Method and QBF Solving, Zohar
Manna (Stanford University) on Visual Verification of Parameterized Programs
(joint with CADE), Ed Brinksma (University of Twente) on Formal Methods for
Conformance Testing: Theory Can Be Practical! and Alain Deutsch (INRIA) on
Abstract Interpretation Applied to the Verification of Ariane 5 Software.

The conference program included papers on a wide variety of topics, inclu-
ding microprocessor verification, verification and testing of protocols, methods
for verification of systems with infinite state spaces, the theory of verification,
verification of temporal logic properties, modeling of systems, symbolic model
checking, theorem proving, combining theorem proving with model-checking,
model-checking techniques based on automata theory and abstraction methods.

Many industrial companies have shown wide interest in CAV, ranging from
using the presented technologies to developing and marketing their own tech-
niques and tools. We would like to thank the following generous and forward-
looking companies for their sponsorship of CAV’99:

- Intel
- The John von Neumann Minerva Center for Verification of Reactive

Systems at the Weizmann Institute
- Lucent Technologies
- Siemens
- ST Microelectronics
- SUN Microsystems

The Steering Committee consists of the conference founders:

Edmund M. Clarke (Carnegie Mellon University), Robert P. Kurshan
(Bell Laboratories), Amir Pnueli (The Weizmann Institute of Techno-
logy) and Joseph Sifakis (VERIMAG)

The conference program was selected by the program committee, which included
this year:
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Gerard Berry (Ecole des Mines, France), Ahmed Bouajjani (VERIMAG,
France), Ching-Tsun Chou (Intel, USA), Edmund M. Clarke (CMU,
USA), Werner Damm (Oldenburg U., Germany), David Dill (Stanford
U., USA), Allen Emerson (Austin U., USA), Javier Esparza (Munich
U., Germany), Limor Fix (Intel, Israel), Mike Gordon (Cambridge U.,
UK), Nicolas Halbwachs (co-chair, VERIMAG, France), Tom Henzinger
(Berkeley, USA), Alan Hu (UBC, Canada), Bengt Jonsson (Uppsala U.,
Sweden), Robert P. Kurshan (Bell Labs, USA), Gavin Lowe (Leicester
U., UK), Ken McMillan (Cadence, USA), Doron Peled (co-chair, Bell
Labs, USA and Technion, Israel), Carl Pixley (Motorola, USA), A. Pra-
sad Sistla (Chicago U., USA), Fabio Somenzi (Colorado U., USA), Man-
dayam Srivas (SRI, USA), Antti Valmari (Tampere U. Techn., Finland),
Yaron Wolfsthal (IBM, Israel) and Pierre Wolper (Liege U., Belgium).

We would also like to thank the following additional reviewers: Mark Aa-
gaard, Luca de Alfaro, Pascalin Amagbegnon, Simon Ambler, Nina Amla,
Flemming Andersen, Eugene Asarin, Landver Avner, Neta Ayzenbood-Reshef,
Clark Barrett, Jason Baumgartner, Ilan Beer, Shoham Ben-David, Ser-
gey Berezin, Armin Biere, Roderick Bloem, Juergen Bohn, Bernard Boigelot,
Amar Bouali, Marius Bozga, Steve Brookes, Randy Bryant, Gianpiero Ca-
bodi, Paolo Camurati, Ilaria Castellani, Gerard Cece, Pankajkuman Chau-
hanq, Eve Coste-Maniere, Bruno Courcelle, Sadie Creese, Roy Crole, Eli Dich-
terman, Jurgend Dingel, Cindy Eisner, Jean-Claude Fernandez, Ranan Fraer,
Martin Franzle, Richard Gault, Daniel Geist, Jaco Geldenhuys, Rob Gerth,
Boris Ginsburg, Michael Goldsmith, G. Gonthier, Shankar Govindaraju, Su-
sanne Graf, Orna Grumberg, Dilian Gurov, Gary Hachtel, John Harrison,
John Havlicek, Nevin Heintze, Keijo Heljanko, Juhana Helovuo, Tamir Hey-
man, Hiroyuki Higuchi, Pei-Hsin Ho, Gerard Holzmann, Mei Lin Hui, Mar-
ten van Hulst, Hardi Hungar, Warren Hunt, Amitai Iron, Jae-Young Jang,
Somesh Jha, Robert B. Jones, Bernhard Josko, Tommi Junttila, Gila Kamhi,
Konsta Karsisto, Shmuel Katz, Sharon Keidar, Pertti Kellomäki, Astrid Kiehn,
Barbara Koenig, Ilkka Kokkarinen, Antonin Kucera, Orna Kupferman, Yas-
sine Lakhnech, Avner Landver, Ranko Lazic, David Lee, Leonid Libkin, Jo-
han Lilius, Zhiming Liu, Yuan Lu, Enrico Macii, Sela Mador-Haim, Will Mar-
rero, Richard Mayr, Jon Millen, Marius Minea, In-Ho Moon, John Moondanos,
Laurent Mounier, Anca Muscholl, Kedar Namjoshi, Peter Niebert, Juergen Nie-
haus, Aletta Nylén, Sven-Olof Nyström, John O’Leary, Atanas Parashkevov,
Abelardo Pardo, David Park, D. Stott Parker, Wojciech Penczek, Antoine Pe-
tit, Paul Pettersson, Avi Puder, Shaz Qadeer, Stefano Quer, Sriram Rajamani,
J-F Raskin, Kavita Ravi, Joy Reed, Eran Rippel, Steven Roberts, Yoav Ro-
deh, Christine Roeckl, Stefan Roemer, Marco Roveri, Valerie Roy, Harald Ruess,
Vlad Rusu, Peter Ryan, Hassan Saidi, Jun Sawada, Rainer Schloer, Steve Schnei-
der, Claus Schroeter, Stefan Schwoon, Ellen Sentovich, Tom Shiple, Robert de Si-
mone, Jens Skakkebaek, Dawn Song, Jeffrey Su, Don Syme, Maciej Szreter,
Serdar Tasiran, Javier Thayer, Horia Toma, Richard Trefler, Stavros Tripakis,
Irek Ulidowski, Moshe Vardi, Kimmo Varpaaniemi, Björn Victor, Gopal Vijayan,
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Heikki Virtanen, Frank Wallner, Howard Wong-Toi, Bwolen Yang, Tali Yatzkar-
Haham, Wang Yi, Irfan Zakiuddin, Avi Ziv and Baruch Ziv.

This year, CAV was part of the Federated Logic Conference (FLoC’99),
and was organized jointly with CADE (Conference on Automated Deduction),
LICS (Logic in Computer Science) and RTA (Rewriting Techniques and Appli-
cations). In addition, FLoC included 15 workshops associated with the different
conferences, panels and tutorials. We would like to acknowledge the help of
the FLOC’99 steering committee: Moshe Y. Vardi (General Chair), Fausto Gi-
unchiglia (Conference Chair), Leonid Libkin (Publicity Chair), Paolo Traverso
(CADE), Joseph Sifakis (CAV), Eugenio Moggi (LICS), Simona Ronchi della
Rocca (LICS), Andrea Asperti (RTA), Morena Carli, Nadia Oss Papot (Secreta-
riat), Alessandro Tuccio (Treasurer) and Adolfo Villafiorita (National Publicity
Chair and Workshops Coordinator).

Finally, we would like to extend special thanks to Richard Gerber for kindly
lending us his “START” conference management software — which was of
incredible help —, and to Yannick Raoul for installing and adapting the software.

April 1999 Nicolas Halbwachs

Doron Peled
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