Lecture Notes in Computer Science 2030
Edited by G. Goos, J. Hartmanis and J. van Leeuwen



Springer
Berlin
Heidelberg
New York
Barcelona
Hong Kong
London
Milan
Faris
Singapore
Tokyo



Furio Honsell Marino Miculan (Eds.)

Foundations
of Software Science and
Computation Structures

4th International Conference, FOSSACS 2001
Held as Part of the Joint European Conferences
on Theory and Practice of Software, ETAPS 2001
Genova, Italy, April 2-6, 2001

Proceedings

Springer




Series Editors

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

Volume Editors

Furio Honsell

Marino Miculan

Universita di Udine, Dipartimento di Matematica e Informatica
Via delle Scienze 206,33100 Udine, Italy

E-mail: {honsell/miculan}@dimi.uniud.it

Cataloging-in-Publication Data applied for

Die Deutsche Bibliothek - CIP-Einheitsaufnahme

Foundations of software science and computation structures : 4th
international conference ; proceedings / FOSSACS 2001, held as part of
the Joint European Conferences on Theory and Practice of Software,
ETAPS 2001, Genova, Italy, April 2 - 6, 2001. Furio Honsell ; Marino
Miculan (ed.). - Berlin ; Heidelberg ; New York ; Barcelona ; Hong
Kong ; London Milan ; Paris ; Singapore ; Tokyo : Springer, 2001

(Lecture notes in computer science ; Vol. 2030)

ISBN 3-540-41864-4

CR Subject Classification (1998): F.3, F4.2, F.1.1, D.3.3-4, D.2.1

ISSN 0302-9743
ISBN 3-540-41864-4 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 2001
Printed in Germany

Typesetting: Camera-ready by author, data conversion by PTP-Berlin, Stefan Sossna
Printed on acid-free paper SPIN: 10782468 06/3142 543210



Foreword

ETAPS 2001 was the fourth instance of the European Joint Conferences on
Theory and Practice of Software. ETAPS is an annual federated conference that
was established in 1998 by combining a number of existing and new conferences.
This year it comprised five conferences (FOSSACS, FASE, ESOP, CC, TACAS),
ten satellite workshops (CMCS, ETI Day, JOSES, LDTA, MMAABS, PFM,
RelMiS, UNIGRA, WADT, WTUML), seven invited lectures, a debate, and ten
tutorials.

The events that comprise ETAPS address various aspects of the system deve-
lopment process, including specification, design, implementation, analysis, and
improvement. The languages, methodologies, and tools which support these ac-
tivities are all well within its scope. Different blends of theory and practice are
represented, with an inclination towards theory with a practical motivation on
one hand and soundly-based practice on the other. Many of the issues involved
in software design apply to systems in general, including hardware systems, and
the emphasis on software is not intended to be exclusive.

ETAPS is a loose confederation in which each event retains its own identity,
with a separate program committee and independent proceedings. Its format is
open-ended, allowing it to grow and evolve as time goes by. Contributed talks
and system demonstrations are in synchronized parallel sessions, with invited
lectures in plenary sessions. Two of the invited lectures are reserved for “unify-
ing” talks on topics of interest to the whole range of ETAPS attendees. The
aim of cramming all this activity into a single one-week meeting is to create a
strong magnet for academic and industrial researchers working on topics within
its scope, giving them the opportunity to learn about research in related areas,
and thereby to foster new and existing links between work in areas that were
formerly addressed in separate meetings.

ETAPS 2001 was hosted by the Dipartimento di Informatica e Scienze dell’Infor-
mazione (DISI) of the Universita di Genova and was organized by the following
team:

Egidio Astesiano (General Chair)
Eugenio Moggi (Organization Chair)
Maura Cerioli (Satellite Events Chair)
Gianna Reggio (Publicity Chair)
Davide Ancona

Giorgio Delzanno

Maurizio Martelli

with the assistance of Convention Bureau Genova. Tutorials were organized by
Bernhard Rumpe (TU Miinchen). Overall planning for ETAPS conferences is the
responsibility of the ETAPS Steering Committee, whose current membership is:

Egidio Astesiano (Genova), Ed Brinksma (Enschede), Pierpaolo Degano
(Pisa), Hartmut Ehrig (Berlin), José Fiadeiro (Lisbon), Marie-Claude
Gaudel (Paris), Susanne Graf (Grenoble), Furio Honsell (Udine), Nigel
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Horspool (Victoria), Heinrich HuBmann (Dresden), Paul Klint (Amster-
dam), Daniel Le M’etayer (Rennes), Tom Maibaum (London), Tiziana
Margaria (Dortmund), Ugo Montanari (Pisa), Mogens Nielsen (Aar-
hus), Hanne Riis Nielson (Aarhus), Fernando Orejas (Barcelona), And-
reas Podelski (Saarbriicken), David Sands (Goteborg), Don Sannella
(Edinburgh), Perdita Stevens (Edinburgh), Jerzy Tiuryn (Warsaw), Da-
vid Watt (Glasgow), Herbert Weber (Berlin), Reinhard Wilhelm (Saar-
briicken)

ETAPS 2001 was organized in cooperation with

the Association for Computing Machinery

the European Association for Programming Languages and Systems
the European Association of Software Science and Technology

the European Association for Theoretical Computer Science

and received generous sponsorship from:

ELSAG

Fondazione Cassa di Risparmio di Genova e Imperia

INDAM - Gruppo Nazionale per 'Informatica Matematica (GNIM)
Marconi

Microsoft Research

Telecom Italia

TXT e-solutions

Universita di Genova

I would like to express my sincere gratitude to all of these people and organiza-
tions, the program committee chairs and PC members of the ETAPS conferen-
ces, the organizers of the satellite events, the speakers themselves, and finally
Springer-Verlag for agreeing to publish the ETAPS proceedings.

January 2001 Donald Sannella
ETAPS Steering Committee chairman



Preface

The present volume contains the proceedings of the international conference
Foundations of Software Science and Computation Structures (FOSSACS 2001),
held in Genova, Italy, April 2-4, 2001. FOSSACS is a constituent event of the
Joint European Conferences on Theory and Practice of Software (ETAPS). This
was the fourth meeting of ETAPS. The previous three meetings took place in
Lisbon (1998), Amsterdam (1999), and Berlin (2000).

FOSSACS seeks papers significant to software sciences, which offer progress
in foundational research. Central objects of interest are the algebraic, catego-
rical, logical, and geometric theories, models, and methods which support the
specification, synthesis, verification, analysis, and transformation of sequential,
concurrent, distributed, and mobile programs and software systems. This volume
deals with a wide spectrum of topics within this scope, many of which are moti-
vated by recent trends and problems in the practice of software and information
technology.

There are 27 papers in these proceedings. The first one accompanies the in-
vited lecture Adequacy for algebraic effects, delivered by Gordon Plotkin (Edin-
burgh University) at FOSSACS 2001. The last one concerns a tool presentation.
The other 25 are contributed papers, selected out of a total of 63 submissions.
Each paper was thoroughly evaluated by the PC members. The selection proce-
dure ended with a virtual meeting of the Program Committee which lasted over
a week. I would like to sincerely thank all of the PC members for the excellent
work they did during this difficult process. The tool presentation was selected
by a special committee appointed by Donald Sannella the ETAPS Chairman.

Very special thanks go to the co-editor of these proceedings Marino Miculan,
whose assistance has been invaluable in organizing the conference web-page, the
electronic submission, reviewing, and notification processes, as well as in prepa-
ring the files for the publisher. Thanks to Richard van de Stadt for producing
and allowing us to utilize the CyberChair software. And thanks also to all the
members of the Organizing Committee, chaired by Egidio Astesiano, Eugenio
Moggi, and Gianna Reggio. Finally I would like to thank the Steering Commit-
tee of ETAPS, and especially its Chairman Donald Sannella, for the precious
advice and excellent coordination in all the various activities leading up to this
FOSSACS conference.

January 2001 Furio Honsell
FOSSACS 2001 Program Committee Chair
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