Lecture Notes in Computer Science

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

6796



Adrian Kosowski Masafumi Yamashita (Eds.)

Structural Information
and Communication
Complexity

18th International Colloquium, SIROCCO 2011
Gdansk, Poland, June 26-29, 2011
Proceedings

@ Springer



Volume Editors

Adrian Kosowski

INRIA, Bordeaux Sud-Ouest Research Center

351 cours de la Libération, 33400 Talence cedex, France
E-mail: kosowski @labri.fr

Masafumi Yamashita

Kyushu University

Department of Computer Science and Communication Engineering
744, Motooka, Fukuoka, 819-0395, Japan

E-mail: mak@csce.kyushu-u.ac.jp

ISSN 0302-9743 e-ISSN 1611-3349

ISBN 978-3-642-22211-5 e-ISBN 978-3-642-22212-2
DOI 10.1007/978-3-642-22212-2

Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2011930410
CR Subject Classification (1998): F.2, C.2, G.2, E.1

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 18th Colloquium on Structural Information and Communication Complex-
ity (SIROCCO 2011) took place during June 26-29, 2011 in Gdansk, Poland.
SIROCCO is devoted to the study of communication and knowledge in dis-
tributed systems from both the qualitative and quantitative viewpoints. Special
emphasis is given to innovative approaches and fundamental understanding, in
addition to efforts to optimize current designs. The typical areas include dis-
tributed computing, communication networks, game theory, parallel computing,
social networks, mobile computing (including autonomous robots), peer-to-peer
systems, communication complexity, fault-tolerant graph theories, and random-
ized /probabilistic issues in networks.

This year, 57 papers were submitted in response to the call for papers, and for
each paper, its scientific and presentation quality was evaluated by at least three
reviewers. The Program Committee selected 1 survey and 24 regular papers for
presentation at the colloquium and publication in this volume, after in-depth
discussion.

The STROCCO Prize for Innovation in Distributed Computing was given to
David Peleg (Weizmann Institute of Science) this year for his many and im-
portant innovative contributions to distributed computing. These contributions
include local computing, robot computing, and the design and analysis of dy-
namic monopolies, sparse spanners, and compact routing and labeling schemes.
Responding to our request, David Peleg gave an invited talk. The Program Com-
mittee also invited Colin Cooper (King’s College London) as an invited speaker.
These two invited talks are included in this volume.

We would like to express our appreciation to the invited speakers, the authors
of all the submitted papers, the Program Committee members, and the external
reviewers. We also express our gratitude to the STROCCO Steering Committee,
and in particular to Pierre Fraigniaud for his invaluable support throughout the
preparation of this event.

We are also grateful to the organizing team from the Gdansk University of
Technology (ETI Faculty), and the Publicity Chair David Ilcinkas. We gratefully
acknowledge the financial support of the Gdansk University of Technology, and
the resources provided free of charge by Sphere Research Labs.

Finally, we acknowledge the use of the EasyChair system for handling the
submission of papers, managing the review process, and generating these pro-
ceedings.

June 2011 Adrian Kosowski
Masafumi Yamashita



Conference Organization

Program Committee

Amotz Bar-Noy
Jérémie Chalopin
Wei Chen

Leszek Gasieniec
Sun-Yuan Hsieh
Taisuke Izumi

Ralf Klasing

Adrian Kosowski

Zvi Lotker

Bernard Mans
Alberto Marchetti-Spaccamela
Mikhail Nesterenko
Jung-Heum Park
Andrzej Pelc

Joseph Peters
Andrzej Proskurowski
Sergio Rajsbaum
Christian Scheideler
Ichiro Suzuki
Masafumi Yamashita

Steering Committee

Timaz Ekim
Pascal Felber
Paola Flocchini
Pierre Fraigniaud
Lefteris Kirousis
Rastislav Kralovi¢
Evangelos Kranakis
Danny Krizanc
Shay Kutten
Bernard Mans
Boaz Patt-Shamir
David Peleg
Nicola Santoro
Alex Shvartsman
Pavlos Spirakis
Janez Zerovnik

City University of New York

CNRS and Aix Marseille University
Microsoft Research Asia

University of Liverpool

National Cheng Kung University
Nagoya Institute of Technology
CNRS and University of Bordeaux
INRIA Bordeaux Sud-Ouest
Ben-Gurion University

Macquarie University

University of Rome “La Sapienza”
Kent State University

The Catholic University of Korea
University of Québec in Outaouais
Simon Fraser University

University of Oregon

Universidad Nacional Autonoma de Mexico
University of Paderborn

University of Wisconsin at Milwaukee
Kyushu University

Bogazigi University
University of Neuchéatel
University of Ottawa

CNRS and University Paris Diderot
University of Patras
Comenius University
Carleton University
Wesleyan University
Technion

Macquarie University

Tel Aviv University
Weizmann Institute

Carleton University
University of Connecticut
CTT and University of Patras
University of Ljubljana



VIII Conference Organization

Additional Reviewers

Luca Becchetti
Xiaohui Bei

Petra Berenbrink
Vincenzo Bonifaci
Peter Boothe
Chun-An Chen
Chia-Wen Cheng
David Coudert
Jurek Czyzowicz
Shantanu Das
Bilel Derbel
Yoann Dieudonné
Robert Elsaesser
Paola Flocchini
Josep Fabrega
Frantisek Galcik
Cyril Gavoille
Emmanuel Godard
Won Sin Hong
Martina Hiillmann

Organizers

Institutional organizer

Cooperating institutions

Organizing team

Tomoko Izumi
Emmanuel Jeandel
Colette Johnen
Hyunwoo Jung
Sayaka Kamei

Chi-Ya Kao

Yoshiaki Katayama
Hee-Chul Kim
Jae-Hoon Kim
Sook-Yeon Kim
Sebastian Kniesburges
Andreas Koutsopoulos
Lukasz Kuszner
Oh-Heum Kwon
Arnaud Labourel
Hyeong-Seok Lim
Laszlo Liptak
Zhenming Liu
Aleardo Manacero
Euripides Markou

Russell Martin
Alessia Milani
Luca Moscardelli
Alfredo Navarra
Nicolas Nisse
Rizal Nor
Fukuhito Ooshita
Merav Parter
Igor Potapov
Tomasz Radzik
Adele Rescigno
Chan-Su Shin
Cheng-Yen Tsai
Yann Vaxes
Chia-Chen Wei
Tai-Lung Wu
Yukiko Yamauchi
Tai-Ling Ye
Jialin Zhang

Gdansk University of Technology

INRIA Bordeaux Sud-Ouest
Sphere Research Labs Sp. z o.o.

Robert Janczewski
Adrian Kosowski
Lukasz Kuszner
Michal Matafiejski
Dominik Pajak
Zuzanna Stamirowska



Table of Contents

Invited Talks

Random Walks, Interacting Particles, Dynamic Networks: Randomness
Can Be Helpful . ... .
Colin Cooper

SINR Maps: Properties and Applications. . ..........................
David Peleg

Survey Talk

A Survey on Some Recent Advances in Shared Memory Models . .. ... ..
Sergio Rajsbaum and Michel Raynal

Fault Tolerance

Consensus vs. Broadcast in Communication Networks with Arbitrary
Mobile Omission Faults .. .......... .
Emmanuel Godard and Joseph Peters

Reconciling Fault-Tolerant Distributed Algorithms and Real-Time
Computing (Extended Abstract) ........ ... ... ... .. ..
Heinrich Moser and Ulrich Schmid

Self-stabilizing Hierarchical Construction of Bounded Size Clusters . . . ..
Alain Bui, Simon Claviéere, Ajoy K. Datta,
Lawrence L. Larmore, and Devan Sohier

The Universe of Symmetry Breaking Tasks .......... ... ... .. ... ...
Damien Imbs, Sergio Rajsbaum, and Michel Raynal

Routing

Determining the Conditional Diagnosability of k-Ary n-Cubes under
the MM* Model .. ... ...
Sun-Yuan Hsieh and Chi-Ya Kao

Medium Access Control for Adversarial Channels with Jamming .......
Lakshmi Anantharamu, Bogdan S. Chlebus,
Dariusz R. Kowalski, and Mariusz A. Rokicki



X Table of Contents

Full Reversal Routing as a Linear Dynamical System ................. 101
Bernadette Charron-Bost, Matthias Fiigger, Jennifer L. Welch, and
Josef Widder

Partial is Full .. ... .. . 113
Bernadette Charron-Bost, Matthias Figger, Jennifer L. Welch, and
Josef Widder

Mobile Agents/Robots (I)

Convergence with Limited Visibility by Asynchronous Mobile Robots ... 125
Branislav Katreniak

Energy-Efficient Strategies for Building Short Chains of Mobile Robots
Locally . ..o 138
Philipp Brandes, Bastian Degener, Barbara Kempkes, and
Friedhelm Meyer auf der Heide

Asynchronous Mobile Robot Gathering from Symmetric Configurations
without Global Multiplicity Detection ......... ... .. .. ... .. ... 150
Sayaka Kamei, Anissa Lamani, Fukuhito Ooshita, and
Sébastien Tixeuil

Mobile Agents/Robots (II)

Gathering Asynchronous Oblivious Agents with Local Vision in Regular
Bipartite Graphs. .. ... ... 162
Samuel Guilbault and Andrzej Pelc

Gathering of Six Robots on Anonymous Symmetric Rings............. 174
Gianlorenzo D’Angelo, Gabriele Di Stefano, and Alfredo Navarra

Tight Bounds for Scattered Black Hole Search in a Ring .............. 186
Jérémie Chalopin, Shantanu Das, Arnaud Labourel, and
FEuripides Markou

Improving the Optimal Bounds for Black Hole Search in Rings......... 198
Balasingham Balamohan, Paola Flocchini, Ali Miri, and
Nicola Santoro

Probabilistic Methods

The Cover Times of Random Walks on Hypergraphs ................. 210
Colin Cooper, Alan Frieze, and Tomasz Radzik

Routing in Carrier-Based Mobile Networks . ......................... 222
Bronislava Brejovd, Stefan Dobrev, Rastislav Krdlovié, and
Tomds Vinar



Table of Contents XI

On the Performance of a Retransmission-Based Synchronizer .......... 234
Thomas Nowak, Matthias Fiigger, and Alexander Kofler

Distributed Algorithms on Graphs

Distributed Coloring Depending on the Chromatic Number or the
Neighborhood Growth . ... ... .. .. 246
Johannes Schneider and Roger Wattenhofer

Multiparty Equality Function Computation in Networks with
Point-to-Point Links. .. ... ... . 258
Guanfeng Liang and Nitin Vaidya

Network Verification via Routing Table Queries ... ................... 270
Evangelos Bampas, Davide Bilo, Guido Drovandi, Luciano Guala,
Ralf Klasing, and Guido Proietti

Social Context Congestion Games . ..............oiuiininininnenen . 282
Vittorio Bilo, Alessandro Celi, Michele Flammini, and Vasco Gallotti

Ad-hoc Networks

Network Synchronization and Localization Based on Stolen Signals . . . .. 294
Christian Schindelhauer, Zvi Lotker, and Johannes Wendeberg

Optimal Time Data Gathering in Wireless Networks with

Omni—Directional Antennas . ......... ... ... . 306
Jean—Claude Bermond, Luisa Gargano, Stephane Perénnes,
Adele A. Rescigno, and Ugo Vaccaro

Author Index . . ... ... . 319




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




