19th International Conference
On Principles Of Distributed
Systems

OPODIS’15, December 14-17th, 2015, Rennes, France

Edited by
Emmanuelle Anceaume
Christian Cachin

Maria Potop-Butucaru

W
® ()
4 0
\\v LIPICS ..

LIPlcs — Vol. 46 — OPODIS’15 www.dagstuhl.de/lipics



Editors

Emmanuelle Anceaume Christian Cachin
CNRS - IRISA UMR 6074 IBM Research
Rennes Ziirich

Emmanuelle.Anceaume@irisa.fr Christian.Cachin@zurich.ibm.com

Maria Potop-Butucaru

University Paris 6

Paris
Maria.Potop-Butucaru@lip6.fr

ACM Classification 1998
C.2.4 Distributed Systems

ISBN 978-3-939897-98-9

Published online and open access by
Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik GmbH, Dagstuhl Publishing, Saarbriicken/Wadern,
Germany. Online available at http://www.dagstuhl.de/dagpub/978-3-939897-98-9.

Publication date
September, 2016

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/LIPlcs.OPODIS.2015.0

ISBN 978-3-939897-98-9 ISSN 1868-8969 http://www.dagstuhl.de/lipics


http://www.dagstuhl.de/dagpub/978-3-939897-98-9
http://www.dagstuhl.de/dagpub/978-3-939897-98-9
http://dnb.d-nb.de
http://dx.doi.org/10.4230/LIPIcs.OPODIS.2015.0
http://www.dagstuhl.de/dagpub/978-3-939897-98-9
http://drops.dagstuhl.de/lipics
http://www.dagstuhl.de/lipics

O:iii

LIPlcs — Leibniz International Proceedings in Informatics

LIPlcs is a series of high-quality conference proceedings across all fields in informatics. LIPlcs volumes
are published according to the principle of Open Access, i.e., they are available online and free of charge.

Editorial Board

Susanne Albers (TU Miinchen)

Chris Hankin (Imperial College London)

Deepak Kapur (University of New Mexico)

Michael Mitzenmacher (Harvard University)
Madhavan Mukund (Chennai Mathematical Institute)
Catuscia Palamidessi (INRIA)

Wolfgang Thomas (Chair, RWTH Aachen)

Pascal Weil (CNRS and University Bordeaux)
Reinhard Wilhelm (Saarland University)

ISSN 1868-8969

http://www.dagstuhl.de/lipics

OPODIS 2015


http://www.dagstuhl.de/dagpub/1868-8969
http://www.dagstuhl.de/lipics




Contents

Preface
Emmanuelle Anceaume, Christian Cachin, and Maria Potop-Butucaru ........... 0:ix—-0:x

Tutorials

Signature-Free Communication and Agreement in the Presence of Byzantine
Processes
Michel Raynal ... .. ... .o 1:1-1:10

Dynamic Reconfiguration: A Tutorial
Alexander Spiegelman, Idit Keidar, and Dahlia Malkhi ........................... 2:1-2:14

Keynotes
Time to Change: On Distributed Computing in Dynamic Networks
Nicola Santoro ........ ..o 3:1-3:14

Space Bounds for Reliable Storage: Fundamental Limits of Coding
Alexander Spiegelman, Yuval Cassuto, Gregory Chockler, and Idit Keidar ........ 4:1-4:3

Blockchain-Based Consensus
JUAN A. GATAY oo 5:1-5:1

Regular Papers
Approximation of Distances and Shortest Paths in the Broadcast Congest Clique
Stephan Holzer and Nathan Pinsker ........ ... oo, 6:1-6:16

The Cost of Global Broadcast in Dynamic Radio Networks
Mohamad Ahmadi, Abdolhamid Ghodselahi, Fabian Kuhn,

and Anisur Rahaman Molla ....... .. .. e 7:1-T:17
Bounds for Blind Rate Adaptation

Seth Gilbert, Calvin Newport, and Tonghe Wang ......... ... .. i 8:1-8:17
Overcoming Obstacles with Ants

Tobias Langner, Barbara Keller, Jara Uitto, and Roger Wattenhofer .............. 9:1-9:17
Distributed Sparse Cut Approximation

Fabian Kuhn and Anisur Rahaman Molla ........ ... i, 10:1-10:14
Distributed Approximation of k-Service Assignment

Magnis M. Halldérsson, Sven Kéhler, and Dror Rawitz ...............cccciii... 11:1-11:16
On the Uncontended Complexity of Anonymous Consensus

Claire Capdevielle, Colette Johnen, Petr Kuznetsov, and Alessia Milani .......... 12:1-12:16
The Relative Power of Composite Loop Agreement Tasks

Vikram Saraph and Maurice Herlihy ..... ... .. 13:1-13:16
19th International Conference on Principles of Distributed Systems (OPODIS 2015). by
Editors: Emmanuelle Anceaume, Christian Cachin, and Maria Potop-Gradinariu ..?.'

\\v Leibniz International Proceedings in Informatics
LIPICS Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik, Dagstuhl Publishing, Germany


http://www.dagstuhl.de/en/publications/lipics/
http://www.dagstuhl.de/en/about-dagstuhl/

0:vi

Contents

Loosely-Stabilizing Leader Election on Arbitrary Graphs in Population Protocols
Without Identifiers nor Random Numbers
Yuichi Sudo, Fukuhito Ooshita, Hirotsugu Kakugawa, and Toshimitsu Masuzawa

A Heap-Based Concurrent Priority Queue with Mutable Priorities for Faster
Parallel Algorithms

Orr Tamir, Adam Morrison, and Noam Rinetzky ........... ... i ...

Maximum Matching for Anonymous Trees with Constant Space per Process

Ajoy K. Datta, Lawrence L. Larmore, and Toshimitsu Masuzawa ................

Atomic Snapshots from Small Registers

Leqi Zhu and Faith ELIen ...... ... e

Anonymous Obstruction-free (n, k)-Set Agreement with n — k + 1 Atomic
Read/Write Registers

Zohir Bouzid, Michel Raynal, and Pierre Sutra .............cccoeiiiiiiieeeannon..

Making “Fast” Atomic Operations Computationally Tractable

Antonio Ferndndez Anta, Nicolas Nicolaou, and Alexandru Popa ................

Robust Shared Objects for Non-Volatile Main Memory

Ryan Berryhill, Wojciech Golab, and Mahesh Tripunitara .......................

The Benefits of Entropy in Population Protocols

Joffroy Beauquier, Peva Blanchard, Janna Burman, and Rachid Guerraoui ......

Byzantine Agreement with Median Validity

David Stolz and Roger Wattenhofer .......... ..o i,

Ensuring Average Recovery with Adversarial Scheduler

Jingshu Chen, Mohammad Roohitavaf, and Sandeep S. Kulkarni .................

Towards Establishing Monotonic Searchability in Self-Stabilizing Data Structures

Christian Scheideler, Alexander Setzer, and Thim Strothmann ...................

QuickLex: A Fast Algorithm for Consistent Global States Enumeration of
Distributed Computations

Yen-Jung Chang and Vijay K. Garg ........ooiiimi i

The Synchronization Power of Atomic Bitwise Operations

Damien Imbs . ... ...

Wait-Free Concurrent Graph Objects with Dynamic Traversals

Nikolaos D. Kallimanis and Eleni Kanellow .......... ... ...

A Faster Counting Protocol for Anonymous Dynamic Networks

Alessia Milani and Miguel A. MoSteiro ....... ...,

ActiveMonitor: Asynchronous Monitor Framework for Scalability and Multi-Object
Synchronization

Wei-Lun Hung, Himanshu Chauhan, and Vijay K. Garg .........................

Communicating with Beeps

Artur Czumaj and Peter Davies ............oo e,

14:1-14:16

15:1-15:16

16:1-16:16

17:1-17:16

18:1-18:17

19:1-19:16

20:1-20:17

21:1-21:15

22:1-22:14

23:1-23:18

24:1-24:17

25:1-25:17

26:1-26:17

27:1-27:17

28:1-28:13

29:1-29:17

30:1-30:16



Contents 0:vii

Nontrivial and Universal Helping for Wait-Free Queues and Stacks
Hagit Attiya, Armando Castaneda, and Danny Hendler .......................... 31:1-31:16

Generic Proofs of Consensus Numbers for Abstract Data Types
Edward Talmage and Jennifer Welch ... .o i, 32:1-32:16

Non Trivial Computations in Anonymous Dynamic Networks
Giuseppe Di Luna and Roberto Baldoni ........... ... ... 33:1-33:16

Analysis of Bounds on Hybrid Vector Clocks
Sorrachai Yingchareonthawornchai, Sandeep Kulkarni, and Murat Demirbas ... ... 34:1-34:17

Non-Blocking Doubly-Linked Lists with Good Amortized Complexity
Niloufar Shafiei . ... ... 35:1-35:17

Poly-Logarithmic Adaptive Algorithms Require Unconditional Primitives
Hagit Attiya and Arie FOUTEN .. ... ... e 36:1-36:16

OPODIS 2015






Preface

The papers in this volume were presented at the 19th International Conference on Principles
of Distributed Systems (OPODIS 2015), held from December 14th to December 17th 2015
in Rennes, France. It was organized by CNRS and IRISA and took place in the modern
auditorium of Inria on the campus universitaire de Beaulieu.

OPODIS is an open forum for the exchange of knowledge on distributed computing and
distributed computer systems. All aspects of distributed systems are within the scope of
OPODIS, including theory, specification, design, performance, and system building. With
strong roots in the theory of distributed systems, OPODIS covers nowadays the whole range
between the theoretical aspects and practical implementations of distributed systems, as
well as experimentation and quantitative assessments. This year the topics of interest of
OPODIS were:

Algorithms for distributed systems (static or dynamic) and their complexity;

Cluster, cloud, grid and high-performance computing;

Distributed operating systems, middleware, and database systems;

Communication networks (protocols, architectures, services, applications);

Cryptographic protocols and security mechanisms;

Fault tolerance, reliability, availability;

Internet applications, social systems, peer-to-peer and overlay networks;

Self-* solutions for distributed systems;

Mobile and wireless computing and sensor networks;

Mobile agents and autonomous robots.

We received 91 submissions and each submission was reviewed by at least three members
of the Program Committee with the help of external reviewers. This year, the papers of the
Program Committee members have been reviewed by at least four members of the Program
Committee. Out of the 91 submissions, 31 papers have been accepted as regular papers. The
submission and review process was handled using Shai Halevi’s web-review software, hosted
by the International Association for Cryptographic Research (IACR).

This edition of OPODIS marks the first time where the proceedings appear in the Leibniz
International Proceedings in Informatics (LIPIcs) series. LIPIcs proceedings are available
online and free of charge to readers, and the production costs are paid in part from the
conference budget. This form of publication ensures the widest possible dissemination and
reduces the cost of accessing the technical contributions for readers.

The Best Paper Award was given to Niloufar Shafiei for the paper “Non-Blocking Doubly-
Linked Lists with Good Amortized Complexity”.

This year OPODIS had three distinguished invited keynote speakers: Idit Keidar (Tech-
nion, Israel), Nicola Santoro (Carleton University, Canada) and Juan Garay (Yahoo Labs,
USA). Additionally, the first morning of the conference has been dedicated to the excellent
tutorials given by Michel Raynal (Institut Universitaire de France, Université de Rennes
1, France) and Alexander Spiegelman and Idit Keidar (Electrical Engineering Department,
Technion, Haifa, Israel).

We would like to thank all authors for submitting their work to OPODIS. We also would
like to thank the members of the Program Committee and the external reviewers for their
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tremendous work and for their availability during the physical Program Committee meeting
held at IBM Research — Ziirich on November 2-3, 2015.

Organizing this event would not have been possible without the time and the effort of the
Organizing Committee, consisting of: Yann Busnel (ENSAT), Romaric Ludinard (ENSAT)
as publicity chair and responsible for the website, Elisabeth Lebret (INRIA), and Lydie
Mabil (INRIA). On behalf of all participants we thank them for their work that made the
conference a truly enjoyable event beyond the scientific and technical aspects.

Finally, we would like to thank the Steering Committee members for their valuable advice.

January 2016

Emmanuelle Anceaume, CNRS / IRISA
Christian Cachin, IBM Research — Ziirich
Maria Potop-Butucaru, UPMC Sorbonne Universités
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