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Preface

The 9th International Conference on Principles of Distributed Systems (OPODIS
2005) was held during December 12-14, 2005 in Pisa, Italy. It continued a tra-
dition of successful conferences with friendly and pleasant atmospheres. Previ-
ous OPODIS conferences were held in Chantilly (1997), Amiens (1998), Hanoi
(1999), Paris (2000), Mexico (2001), Reims (2002), La Martinique (2003), and
Grenoble (2004).

The OPODIS conference constitutes an open forum for the exchange of state-
of-the-art knowledge on distributed computing and systems among researchers
from around the world. Following the tradition of the previous events, the 2005
program was composed of high-quality contributed papers by experts of inter-
national caliber in this scientific area. Papers were sought soliciting original
research contributions to the theory, specifications, design and implementation
of distributed systems, including:

— communication and synchronization protocols

— distributed algorithms, multiprocessor algorithms

— distributed collaborative environments

— embedded systems

— fault-tolerance, reliability, availability

— grid and cluster computing

— location- and context-aware systems

— mobile computing and networks

— peer-to-peer systems, overlay networks

— performance analysis of distributed algorithms and systems
— real-time systems

— security issues in distributed computing and systems

— sensor networks

— specification verification and testing of distributed systems

This year, a particular focus was placed on real-time systems and wireless
networks.

In response to the call for papers for OPODIS 2005, 109 papers in the above
areas were submitted from 30 countries from around the world. Each paper was
reviewed by at least three reviewers, and judged according to scientific and pre-
sentation quality, originality and relevance to the conference topics. The Program
Committee selected 30 papers for presentation at the conference. In addition to
the submitted technical papers, the program included two exciting invited talks,
by David Peleg (Weizmann Institute of Science, Israel), and by Giorgio Buttazzo
(Scuola Superiore S. Anna of Pisa). We are grateful that these two distinguished
experts accepted our invitation to share with us their views on various aspects
of the field.



VI Preface

It is impossible to organize a successful program without the help of many
individuals. We would like to express our appreciation to the authors of the sub-
mitted papers, the Program Committee members and the external referees. We
would also like to thank the OPODIS Steering Committee members, in partic-
ular the chairman Philippas Tsigas, who supervised and supported the continu-
ation of this event. We owe special thanks to the Organizing Committee chair,
Giuseppe Prencipe (Universita di Pisa, Italy), the publicity chair, Thomas Mosci-
broda (ETH Zurich, Switzerland), and Andreas Wetzel (ETH Zurich, Switzer-
land) for his assistance with the electronic submission and reviewing system.

December 2005 James H. Anderson and Roger Wattenhofer



Organization

OPODIS 2005 was organized by the Dipartimento di Informatica, Universita di

Pisa, Italy.

Organizing Institutes

Universit

a di

Pisa

;e Dipartimento di Informatica

Organizing Committee

Vincenzo Gervasi
Thomas Moscibroda
Giuseppe Prencipe
Andreas Wetzel

Steering Committee

Alain Bui

Marc Bui
Hacene Fouchal
Roberto Gomez
Nicola Santoro
Philippas Tsigas

Program Committee

Tarek Abdelzaher
Luis Almeida
James Anderson

Anish Arora
Ted Baker
Joffroy Beauquier

Universita di Pisa, Italy

ETH Zurich, Switzerland (Publicity)
Universita di Pisa, Italy (Chair)

ETH Zurich, Switzerland (Submissions)

Université de Reims Champagne-Ardenne,
France

Université de Paris 8/ EPHE, France

Université Antilles-Guyane, France

CEM-ITESM, Mexico

Carleton University, Canada

University of Chalmers, Sweden (Chair)

University of Virginia, USA

Universidade de Aveiro, Portugal

University of North Carolina at Chapel Hill,
USA (Co-chair)

Ohio State University, USA

Florida State University, USA

Université de Paris Sud, France



VIII Organization

Riccardo Bettati
Costas Busch
Christian Cachin
Danny Dolev
Shlomi Dolev
Panagiota Fatourou
Paola Flocchini
Gerhard Fohler
Hacene Fouchal
Shelby Funk
Mohamed Gouda
Maurice Herlihy
Teruo Higashino
Danny Krizanc
Xiang-Yang Li
Giuseppe Lipari
Giuseppe Prencipe
Mike Reiter

Ulrich Schmid

Alex A. Shvartsman
Srikanta Tirthapura
Roger Wattenhofer
Masafumi Yamashita

Referees

Ittai Abraham
Sudhir Aggarwal
José Alberto
Emilio Ancillotti
Elliot Anshelevich
Thibaut Bernard
Pascal Berthommé
Marin Bertier
Marko Bertogna
Martin Biely
Enrico Bini
Maurizio Bonuccelli
Olga Brukman

Bernadette Charron-Bost

Soohyun Cho
Young-ri Choi
Michele Cirinei
Massimo Coppola
Fernanda Coutinho

Texas A&M University, USA
Rensselaer Polytechnic Institute, USA
IBM Zurich Research, Switzerland
Hebrew University, Israel

Ben-Gurion University, Israel
University of Ioannina, Greece
Ottawa University, Canada
Malardalen University, Sweden
Université Antilles-Guyane

University of Georgia, USA

The University of Texas at Austin, USA
Brown University, USA

Osaka University, Japan

Wesleyan University, USA

Ilinois Institute of Technology, USA
Scuola Superiore S.Anna Pisa, Italy
Universita di Pisa, Italy

Carnegie Mellon University, USA

TU Vienna, Austria

University of Connecticut, USA
Towa State University, USA

ETH Zurich, Switzerland (Co-chair)
Kyushu University, Japan

Shantanu Das
Jean-Domin. Decotignie
Gianna M. Del Corso
Carole Delporte
Yefim Dinitz

Stefan Dobrev

Tullio Facchinnetti
Hugues Fauconnier
Joaquim Ferreira
Hen Fitoussi

Paola Flocchini
Pedro Fonseca
Vincenzo Gervasi
Seth Gilbert

Kartik Gopalan
Roberto Grossi
Rachid Guerraoui
Yinnon Haviv
Thomas Hérault

Philippe Hunel
Martin Hutle
Damir Isovic
Gian Paolo Jesi
Colette Johnen
Eunjin Jung
Koushik Kar
Rastislav Kralovic
Pierre Lemarinier
Antonio Mancina
Ernesto Martins
Alessia Milani
Florent Nolot
Linda Pagli
Paulo Pedreiras
Evaggelia Pitoura
Matteo Repeti
Laurent Rosaz
Eric Ruppert



Sébastien Tixeuil Nicolas Vidot
Nir Tzachar Shengquan Wang
Akira Uchiyama Bettina Weiss
Takaaki Umedu Josef Widder
Paolo Valente Reuven Yagel

Sponsoring Institution

Universita di Pisa

Organization

Hirozumi Yamaguchi

Shen Zhenhui

IX



Table of Contents

Invited Talk 1

Distributed Algorithms for Systems of Autonomous Mobile Robots
David Peleg .. ... o

Invited Talk 2

Real-Time Issues in Mobile Wireless Networks
GioTgio BUltQzzo . . ..o ot

Session 1: Nonblocking Synchronization

A Lazy Concurrent List-Based Set Algorithm
Steve Heller, Maurice Herlihy, Victor Luchangco, Mark Moir,
William N. Scherer III, Nir Shavit .. .......... ...,

Efficiently Implementing a Large Number of LL/SC Objects
Prasad Jayanti, Srdjan Petrovic .............. .. 0.,

Can Memory Be Used Adaptively by Uniform Algorithms?
Burkhard Englert, Darin Goldstein .. ......... .. ... .. .. ... ...

Randomized Wait-Free Consensus Using an Atomicity Assumption
Ling Cheung . ..... ... e

Session 2: Fault-Tolerant Broadcast and Consensus

Optimal Randomized Fair Exchange with Secret Shared Coins
Felix Freiling, Maurice Herlihy, Lucia Draque Penso ...............

Two Abstractions for Implementing Atomic Objects in Dynamic
Systems
Roy Friedman, Michel Raynal, Corentin Travers ...................

Parsimonious Asynchronous Byzantine-Fault-Tolerant Atomic
Broadcast
HariGovind V. Ramasamy, Christian Cachin .............. ... ...



XII Table of Contents

Session 3: Self-stabilizing Systems

Self-stabilizing Population Protocols
Dana Angluin, James Aspnes, Michael J. Fischer, Hong Jiang . ... .. 103

A Self-stabilizing Link-Coloring Protocol Resilient to Unbounded
Byzantine Faults in Arbitrary Networks
Toshimitsu Masuzawa, Sébastien Tizeusl .. ...... ... .. .. ... ... ... 118

Timed Virtual Stationary Automata for Mobile Networks
Shlomi Dolev, Seth Gilbert, Limor Lahiani, Nancy Lynch,
Tina Nolte . ... ..o 130

Asynchronous and Fully Self-stabilizing Time-Adaptive Majority
Consensus
Janna Burman, Ted Herman, Shay Kutten, Boaz Patt-Shamir ... .. .. 146

Session 4: Peer-to-Peer Systems and Collaborative
Environments

Stable Predicate Detection in Dynamic Systems
Donald Darling, Jean Mayo, Xinli Wang........... ... ... .. ... 161

MTecast: Robust and Efficient P2P-Based Video Delivery for
Heterogeneous Users
Tao Sun, Morihiko Tamai, Keiichi Yasumoto, Naoki Shibata,
Minoru Ito, Masaaki Mori . ....... ... .. . .. 176

Towards a Theory of Self-organization
Emmanuelle Anceaume, Xavier Défago, Maria Gradinariu,
Matthieu Roy ... ..o 191

Node Discovery in Networks
Kishori M. Konwar, Dariusz Kowalski, Alex A. Shvartsman ......... 206

Session 5: Sensor Networks and Mobile Computing

Optimal Clock Synchronization Under Energy Constraints in Wireless
Ad-Hoc Networks
Hagit Attiya, David Hay, Jennifer L. Welch ....................... 221

Half-Space Proximal: A New Local Test for Extracting a Bounded

Dilation Spanner of a Unit Disk Graph
Edgar Chavez, Stefan Dobrev, Fvangelos Kranakis, Jaroslav Opatrny,
Ladislav Stacho, Héctor Tejeda, Jorge Urrutia ..................... 235



Table of Contents XIIT

A State-Based Model of Sensor Protocols
Mohamed G. Gouda, Young-ri Chot ......... .. ... ... i, 246

Session 6: Security and Verification

Approximation Bounds for Black Hole Search Problems
Ralf Klasing, Furipides Markou, Tomasz Radzik,
Fabiano Sarracco ..... ... ... 261

Revising UNITY Programs: Possibilities and Limitations
Ali Ebnenasir, Sandeep S. Kulkarni, Borzoo Bonakdarpour .......... 275

Session 7: Real-Time Systems

The Partitioned, Static-Priority Scheduling of Sporadic Real-Time
Tasks with Constrained Deadlines on Multiprocessor Platforms
Nathan Fisher, Sanjoy Baruah .......... .. ... .. 0., 291

New Schedulability Tests for Real-Time Task Sets Scheduled by
Deadline Monotonic on Multiprocessors
Marko Bertogna, Michele Cirinei, Giuseppe Lipari ................. 306

Static-Priority Scheduling of Sporadic Messages on a Wireless
Channel
Bjérn Andersson, Eduardo Tovar .......... ... i, 322

Implementing Reliable Distributed Real-Time Systems with the

©-Model
Jean-Francois Hermant, Josef Widder ....... ... .. ... .. ....... 334

Session 8: Peer-to-Peer Systems

Reconfigurable Distributed Storage for Dynamic Networks
Gregory Chockler, Seth Gilbert, Vincent Gramoli, Peter M. Musial,

Alex A. Shvartsmam .......... . 351
Skip B-Trees
Ittai Abraham, James Aspnes, Jian Yuan ........... ... .. ... ...... 366

Bounding Communication Cost in Dynamic Load Balancing
of Distributed Hash Tables

Marcin Bienkowski, Miroslaw Korzeniowski .......... ... ... ... ... 381



XIV Table of Contents

Session 9: Sensor Networks and Mobile Computing

On the Power of Anonymous One-Way Communication
Dana Angluin, James Aspnes, David Fisenstat, Eric Ruppert .. ...... 396

Quality-Aware Resource Management for Wireless Sensor Networks
Roland Gémesi, Nirvana Meratnia, Poul Havinga . ................. 412

Topology Control with Limited Geometric Information
Kevin Lillis, Sriram V. Pemmaraju . ............couoiuiiieennon.. 427

Author Index . .. ... 443





