
1st French Singaporean
Workshop on Formal Methods
and Applications

FSFMA’13, July 15–16, 2013, Singapore

Edited by

Christine Choppy
Jun Sun

OASIcs – Vo l . 31 – FSFMA’13 www.dagstuh l .de/oas i c s



Editors
Christine Choppy Jun Sun
Université Paris 13, Sorbonne Paris Cité, Singapore University of Technology and Design
LIPN, CNRS UMR 7030, France Singapore
christine.choppy@lipn.univ-paris13.fr sunjun@sutd.edu.sg

ACM Classification 1998
D.2.4 Formal methods

ISBN 978-3-939897-56-9

Published online and open access by
Schloss Dagstuhl – Leibniz-Zentrum für Informatik GmbH, Dagstuhl Publishing, Saarbrücken/Wadern,
Germany. Online available at http://www.dagstuhl.de/dagpub/978-3-939897-56-9.

Publication date
July, 2013

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie; detailed
bibliographic data are available in the Internet at http://dnb.d-nb.de.

License
This work is licensed under a Creative Commons Attribution 3.0 Unported license (CC-BY 3.0):
http://creativecommons.org/licenses/by/3.0/legalcode.
In brief, this license authorizes each and everybody to share (to copy, distribute and transmit) the work
under the following conditions, without impairing or restricting the authors’ moral rights:

Attribution: The work must be attributed to its authors.

The copyright is retained by the corresponding authors.

Digital Object Identifier: 10.4230/OASIcs.FSFMA.2013.i

ISBN 978-3-939897-56-9 ISSN 2190-6807 http://www.dagstuhl.de/oasics

http://www.dagstuhl.de/dagpub/978-3-939897-56-9
http://www.dagstuhl.de/dagpub/978-3-939897-56-9
http://dnb.d-nb.de
http://dx.doi.org/10.4230/OASIcs.FSFMA.2013.i
http://www.dagstuhl.de/dagpub//978-3-939897-56-9
http://drops.dagstuhl.de/oasics
http://www.dagstuhl.de/oasics


iii

OASIcs – OpenAccess Series in Informatics

OASIcs aims at a suitable publication venue to publish peer-reviewed collections of papers emerging from
a scientific event. OASIcs volumes are published according to the principle of Open Access, i.e., they are
available online and free of charge.

Editorial Board

Daniel Cremers (TU München, Germany)
Barbara Hammer (Universität Bielefeld, Germany)
Marc Langheinrich (Università della Svizzera Italiana – Lugano, Switzerland)
Dorothea Wagner (Editor-in-Chief, Karlsruher Institut für Technologie, Germany)

ISSN 2190-6807

www.dagstuhl.de/oasics

FSFMA’13

http://drops.dagstuhl.de/oasics
http://www.dagstuhl.de/oasics




Contents

Preface
Christine Choppy and Jun Sun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

Invited Talks

Control of Switching Systems by Invariance Analysis
Laurent Fribourg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Specification, Verification and Inference
Wei-Ngan Chin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Regular Papers

Analysis of Two-Layer Protocols: DCCP Simultaneous-Open and
Hole Punching Procedures

Somsak Vanit-Anunchai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Dynamic Clock Elimination in Parametric Timed Automata
Étienne André . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

On the Determinism of Multi-core Processors
Vladimir-Alexandru Paun, Bruno Monsuez, and Philippe Baufreton . . . . . . . . . . . . . . 32

PhD Papers

An Improved Construction of Petri Net Unfoldings
César Rodríguez and Stefan Schwoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

Constructing Attractors of Nonlinear Dynamical Systems by
State Space Decomposition

Laurent Fribourg, Ulrich Kühne, and Romain Soulat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

Formal Modelling and Verification of Pervasive Computing Systems
Yan Liu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

Illustrating the Mezzo Programming Language
Jonathan Protzenko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

Improving System-Level Verification of SystemC Models with SPIN
Martin Elshuber, Susanne Kandl, and Peter Puschner . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

Modelling and Reasoning about Dynamic Networks as Concurrent Systems
Yanti Rusmawati and David Rydeheard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

Safety of Unmanned Aircraft Systems Facing Multiple Breakdowns
Patrice Carle, Christine Choppy, Romain Kervarc, and Ariane Piel . . . . . . . . . . . . . . 86

1st French Singaporean Workshop on Formal Methods and Applications (FSFMA’13).
Editors: C. Choppy, J. Sun

OpenAccess Series in Informatics
Schloss Dagstuhl – Leibniz-Zentrum für Informatik, Dagstuhl Publishing, Germany

http://www.dagstuhl.de/oasics/
http://www.dagstuhl.de/




Preface

We are pleased to present the proceedings of the 1st French Singaporean Workshop in
Formal Methods and Applications (FSFMA) which will take place on July 15–16th, 2013 in
Singapore, as a satellite event before the Eighteenth International Conference on Engineering
of Complex Computer Systems (ICECCS 2013).

FSFMA 2013 aims at sharing research interests and launching collaborations in the area
of formal methods and their applications. The scientific subject of the workshop covers areas
such as formal specification, model checking, verification, program analysis/transformation,
software engineering, and applications in major areas of computer science, including aero-
nautics and aerospace. It is hoped that this workshop will help to establish links between
academic and industry scientists interested in methods and techniques for constructing
reliable systems using formal methods.

The workshop consists in two keynote talks, the presentation of peer-reviewed papers
(there are regular papers and PhD papers), and two panel discussions.

The keynote speakers are Laurent Fribourg (LSV, France), and Wei-Ngan Chin (NUS,
Singapore). Laurent Fribourg is head of the Laboratoire de Spécification et Vérification (ENS
de Cachan & CNRS, France), and his talk is about the use of formal techniques to analyse
properties of dynamic systems. Wei-Ngan Chin is Associate Professor in the Department of
Computer Science, National University of Singapore, and his talk is about improving the
specification and verification processes.

The panel discussions will be on applications of formal methods, and on collaborations
between academic and industry, in different countries.

We received 22 submissions (3 were removed, 10 regular papers and 9 PhD session papers),
and selected 10 papers (3 regular papers, and 7 PhD session papers).

FSFMA 2013 is funded by the Merlion programme of the French Institute in Singapore of
the French embassy in Singapore. The workshop is partially funded by the French Institute
and the Singapore University of Technology and Design, with the additional support of the
Laboratoire d’Informatique de Paris Nord (Sorbonne Paris Cité, Université Paris 13 & CNRS
UMR 7030, France), the Nanyang Technology University (Singapore), the National University
of Singapore (Singapore), and the kind participation of the Laboratoire de Spécification et
Vérification (ENS de Cachan & CNRS, France).

We would like to thank all program committee members, subreviewers, authors and
participants for their involvement to the success of the workshop. We would also like to
warmly thank Aurélie Martin, Florent Beau and Pascal Loubière, from the French Institute
in Singapore, for their helpful support.

Christine Choppy and Jun Sun
Chairs of FSFMA 2013
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