
Lecture Notes in Computer Science 6976
Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Alfred Kobsa
University of California, Irvine, CA, USA

Friedemann Mattern
ETH Zurich, Switzerland

John C. Mitchell
Stanford University, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

Oscar Nierstrasz
University of Bern, Switzerland

C. Pandu Rangan
Indian Institute of Technology, Madras, India

Bernhard Steffen
TU Dortmund University, Germany

Madhu Sudan
Microsoft Research, Cambridge, MA, USA

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Gerhard Weikum
Max Planck Institute for Informatics, Saarbruecken, Germany



Xavier Défago Franck Petit
Vincent Villain (Eds.)

Stabilization, Safety,
and Security
of Distributed Systems

13th International Symposium, SSS 2011
Grenoble, France, October 10-12, 2011
Proceedings

13



Volume Editors

Xavier Défago
Japan Advanced Institute of Science and Technology (JAIST)
School of Information Science
Ishikawa, Japan
E-mail: defago@jaist.ac.jp

Franck Petit
LIP6/INRIA/UPMC Sorbonne Universities
Paris, France
E-mail: franck.petit@lip6.fr

Vincent Villain
MIS, University of Picardie Jules Verne
Amiens, France
E-mail: vincent.villain@u-picardie.fr

ISSN 0302-9743 e-ISSN 1611-3349
ISBN 978-3-642-24549-7 e-ISBN 978-3-642-24550-3
DOI 10.1007/978-3-642-24550-3
Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2011937547

CR Subject Classification (1998): C.2.4, C.3, F.1, F.2.2, K.6.5

LNCS Sublibrary: SL 1 – Theoretical Computer Science and General Issues

© Springer-Verlag Berlin Heidelberg 2011
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. Violations are liable
to prosecution under the German Copyright Law.
The use of general descriptive names, registered names, trademarks, etc. in this publication does not imply,
even in the absence of a specific statement, that such names are exempt from the relevant protective laws
and regulations and therefore free for general use.

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Preface

The papers in this volume were presented at the 13th International Symposium
on Stabilization, Safety, and Security of Distributed Systems (SSS), held on
October 10–12, 2011 in Grenoble, France.

SSS is an international forum for researchers and practitioners in the design
and development of distributed systems with self-* attributes, such as self-stabi-
lization, self-configuration, self-organization, self-management, self-healing, self-
optimization, self-adaptiveness, self-repair, self-protection, etc. Many researchers
are now focusing on bringing self-* properties into distributed systems. They
mainly aim to tolerate different kinds of undesirable phenomena without human
intervention. Moreover, distributed systems are now at a crucial point in their
evolution, marked by the increasing importance of flexibility, as is the case in
peer-to-peer networks, large-scale wireless sensor networks, mobile ad-hoc net-
works, cloud computing, robotic networks, etc. Also, new applications with self-*
requirements are currently coming up in different fields such as grid and web ser-
vices, banking and e-commerce, e-health and robotics, aerospace and avionics,
automotive, industrial process control, etc.

SSS started as the Workshop on Self-Stabilizing Systems (WSS), the first
two of which were held in Austin in 1989 and in Las Vegas in 1995. Starting in
1995, the workshop began to be held biennially; it was held in Santa Barbara
(1997), Austin (1999), and Lisbon (2001). As interest grew and the community
expanded, in 2003, the title of the forum was changed to the Symposium on
Self-Stabilizing Systems (SSS). SSS was organized in San Francisco in 2003 and
in Barcelona in 2005. As SSS broadened its scope and attracted researchers
from other communities, a couple of changes were made in 2006. It became an
annual event, and the name of the conference was changed to the International
Symposium on Stabilization, Safety, and Security of Distributed Systems (SSS).
The last five SSS conferences were held in Dallas (2006), Paris (2007), Detroit
(2008), Lyon (2009), and NewYork (2010).

This year the Program Committee was organized into several tracks reflecting
most topics related to self-* systems. The tracks were: (i) Ad-Hoc, Sensor, and
Dynamic Networks, (ii) Fault-Tolerance and Dependable Systems, (iii) Overlay
and Peer-to-Peer Networks, (iv) Safety and Verification, (v) Security, (vi) Self-
Organizing and Autonomic Systems, and (vii) Self-Stabilization.

We received 79 submissions from 19 countries. Each submission was reviewed
by at least three Program Committee members with the help of external review-
ers. Out of the 79 submitted papers, 29 papers were selected for presentation.
The symposium also included 10 brief announcements. Selected papers from the
symposium will be published in a special issue of Theoretical Computer Sci-
ence (TCS). This year, we were very fortunate to have two distinguished invited
speakers: Nicola Santoro and Toshimitsu Masuzawa.



VI Preface

Among the 29 selected papers, we considered 3 papers for special awards. The
best paper award was given to Andrew Berns, Sukumar Ghosh, and Sriram V.
Pemmaraju for “Building Self-Stabilizing Overlay Networks with the Transitive
Cloture Framework”. The best student paper award was shared by Rizal Mohd
Nor, Mikhail Nesterenko, and Christian Scheideler for “Corona: A Stabilizing
Deterministic Message-Passing Skip List”, and Damien Imbs and Michel Raynal
for “The Weakest Failure Detector to Implement a Register in Asynchronous
Systems with Hybrid Communication”.

On behalf of the Program Committee, we would like to thank all the authors
who submitted their work to SSS. We sincerely acknowledge the tremendous
time and effort the Program Vice Chairs and the Program Committee members
invested in the symposium. We are grateful to the external reviewers for their
valuable and insightful comments. We also thank the members of the Steering
Committee for their invaluable advice. We are grateful to the Organizing Com-
mittee members for their time and invaluable effort that greatly contributed to
the success of this symposium.

Organizing this event would not have been possible without the support
of the following organizations: ANR SPADES, CNRS, Elsevier, Grenoble In-
stitute of Technology (INP), INRIA, Japan Advanced Institute of Science and
Technology (JAIST), Lab. MIS (University of Picardie Jules Verne), Springer
(LNCS), University Joseph Fourier (UJF), and VERIMAG. Finally, the pro-
cess of paper submission, selection, and compilation in the proceedings was
greatly simplified by the strong and friendly interface of the EasyChair system
(http://www.easychair.org).

Dedication. We were supposed to organize SSS 2011 at Shinagawa (Tokyo), but
after the terrible earthquake and tsunami that affected Japan and its people,
the consequences on Fukushima Daiichi nuclear power station led us reluctantly
to relocate the symposium to another country. On behalf of our community, we
would like to dedicate SSS 2011 to Japan and its people.

October 2011 Xavier Défago
Franck Petit

Vincent Villain
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Isabelle Guérin-Lassous Université Lyon / LIP
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Lélia Blin LIP6 CNRS
Jorge Cobb The University of Texas at Dallas
Ajoy K. Datta University of Nevada, Las Vegas
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Sven Köhler and Volker Turau



Table of Contents XIII

The OCRC Fuel Cell Lab Safety System: A Self-stabilizing
Safety-Critical System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326

William Leal, Micah McCreery, and Daniel Faria

Relations Linking Failure Detectors Associated with k -Set Agreement
in Message-Passing Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 341
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