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Preface

The papers in this volume were presented at the 23rd International Conference on Principles
of Distributed Systems (OPODIS 2019), held on December 17-19, 2019, in Neuchétel,
Switzerland. The conference was organized by the University of Neuchéatel and took place at
the Faculty of Sciences.

OPODIS is an open forum for the exchange of state-of-the-art knowledge about distributed
computing. With strong roots in the theory of distributed systems, OPODIS has expanded
its scope to cover the whole range between the theoretical aspects and practical implementa-
tions of distributed systems, as well as experimentation and quantitative assessments. All
aspects of distributed systems are within the scope of OPODIS: theory, specification, design,
performance, and system building. Specifically, this year, the topics of interest at OPODIS
included:

Biological distributed algorithms

Blockchain technology and theory

Communication networks

Cloud computing and data centers

Dependable distributed algorithms and systems

Design and analysis of concurrent and distributed data structures
Design and analysis of distributed graph algorithms

Distributed deployments of machine learning

Distributed event processing

Distributed operating systems, middleware, and distributed database systems
Distributed storage and file systems, large-scale systems, and big data analytics
Edge computing

Embedded and energy-efficient distributed systems

Game-theory and economical aspects of distributed computing
High-performance, cluster, cloud and grid computing

Impossibility results for distributed computing

Internet of things and cyber-physical systems

Mesh and ad-hoc networks networks

Mobile agents, robots, and rendezvous

Programming languages, formal methods, specification and verification
Randomization in distributed computing

Security and privacy, cryptographic protocols

Self-stabilization, self-organization, autonomy

Shared memory algorithms

Social systems, peer-to-peer and overlay networks

Specification and verification of distributed systems

Synchronization

Transactional memory

We received 87 submissions, each of which underwent a double-blind peer review by at
least three members of the Program Committee with the help of external reviewers. Overall,
the quality of the submissions was very high. From the 87 submissions, 32 papers were
selected to be included in these proceedings.
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Preface

The OPODIS proceedings appear in the Leibniz International Proceedings in Informat-
ics (LIPIcs) series. LIPIcs proceedings are available online and free of charge to readers. The
production costs are paid in part from the conference budget. The review process was done
using EasyChair.

Two Best Paper Awards were given: one award was given to Nikita Koval, Dan Alistarh,
and Alexander Federov for their paper titled “In Search of the Fastest Concurrent Union-Find
Algorithm”, and the other award was given to Kfir Lev-Ari, Alexander Spiegelman, Idit
Keidar, and Dahlia Malkhi for their paper titled “FairLedger: A Fair Blockchain Protocol
for Financial Institutions”. The Best Student Paper Award was given to Yasamin Nazari for
their paper titled “Massively Parallel Approximate Distance Sketches”; co-authored with
Michael Dinitz.

This year OPODIS had three distinguished invited keynote speakers: Haris Pozidis (IBM
Research), Keren Censor-Hillel (Technion), and Rachid Guerraoui (EPFL).

Thank you to all the authors that submitted their work to OPODIS. We are also grateful
to the Program Committee members for their hard work reviewing papers and their active
participation in the online discussions and the Program Committee meeting. We also thank
the external reviewers for their help with the reviewing process.

Organizing this event would not have been possible without the time and the effort
of the Organizing Committee, notably: Valerio Schiavoni, who was responsible for local
arrangements and the website; Peter Kropf, who managed sponsorships; and Avery Miller,
who managed the proceedings.

Finally, we thank the Steering Committee members for their valuable advice, as well as
the sponsors and the University of Neuchétel for their support.

December 2019

Pascal Felber (University of Neuchatel, Switzerland)
Roy Friedman (Technion, Israel)
Seth Gilbert (NUS, Singapore)



Program Committee

General Chair

Pascal Felber, University of Neuchatel, Switzerland

Program Chairs

Roy Friedman, Technion, Israel

Seth Gilbert, National University of Singapore, Singapore

Program Committee

James Aspnes, Yale University, USA

John Augustine, Indian Institute Of Technology Madras, India
Michael A. Bender, Stony Brook University, USA

Natacha Crooks, The University of Texas at Austin, USA
Gianlorenzo D’Angelo, Gran Sasso Science Institute - GSSI, Italy
Xavier Défago, Tokyo Institute of Technology, Japan

Elias Duarte, Federal University of Parana, Brazil

Gil Einziger, Technion, Israel

Paola Flocchini, University of Ottawa, Canada

Pierre Fraigniaud, CNRS and University Paris Diderot, France
Cyril Gavoille, LaBRI, University of Bordeaux, France

Valerie Issarny, INRIA, France

Alex Kogan, Oracle Labs, USA

Fabian Kuhn, University of Freiburg, Germany

Alberto Montresor, University of Trento, Italy

Adam Morrison, Tel Aviv University, Israel

Calvin Newport, Georgetown University, USA

Gopal Pandurangan, University of Houston, USA

Marta Patino, Universidad Politécnica de Madrid, Spain
Sebastiano Peluso, Amazon Web Services, USA

Jose Pereira, University of Minho, Portugal

Peter Robinson, McMasters University, Canada

Luis Rodrigues, Universidade de Lisboa, Portugal

Christian Scheideler, University of Paderborn, Germany
Roman Vitenberg, University of Oslo, Norway

Chaodong Zheng, Nanjing University, China

23rd International Conference on Principles of Distributed Systems (OPODIS 2019). W N
Editors: Pascal Felber, Roy Friedman, Seth Gilbert, and Avery Miller ® O.POD'S
()

\\v Leibniz International Proceedings in Informatics . 0
LIPICS Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik, Dagstuhl Publishing, Germany


https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de




Steering Committee

Sébastien Tixeuil, Sorbonne University, France (chair)
James Aspnes, Yale University, USA

Xavier Défago, Tokyo Institute of Technology, Japan
Faith Ellen, University of Toronto, Canada

Pascal Felber, University of Neuchatel, Switzerland
Alessia Milani, University of Bordeaux, France

Luis Rodrigues, University of Lisboa, Portugal

Yukiko Yamauchi, University Kyushu, Japan

23rd International Conference on Principles of Distributed Systems (OPODIS 2019). W N
Editors: Pascal Felber, Roy Friedman, Seth Gilbert, and Avery Miller ® O.POD'S
()

\\v Leibniz International Proceedings in Informatics . 0
LIPICS Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik, Dagstuhl Publishing, Germany


https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de




Organization Committee

Valerio Schiavoni (Local Organization Chair), University of Neuchétel, Switzerland
Peter Kropf (Finance Chair), University of Neuchatel, Switzerland

Avery Miller (Proceedings Chair), University of Manitoba, Canada

23rd International Conference on Principles of Distributed Systems (OPODIS 2019). W N
Editors: Pascal Felber, Roy Friedman, Seth Gilbert, and Avery Miller ® O.POD'S
()

\\v Leibniz International Proceedings in Informatics . 0
LIPICS Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik, Dagstuhl Publishing, Germany


https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de




List of Authors

Sumi Acharjee

Ryerson University
Canada
sumi.acharjee@ryerson.ca

Yehuda Afek

Tel-Aviv University
Israel
yehuda.afek@gmail.com

Dan Alistarh

IST Austria

Austria
d.alistarh@gmail.com

Alex Auvolat

Univ Rennes, Inria, CNRS, IRISA
France

alex.auvolat@inria.fr

Marin Bertier

INSA Rennes, Univ Rennes, Inria, CNRS,
IRISA, France

France

Marin.BertierQirisa.fr

Christian Cachin
University of Bern
Switzerland
cachin@acm.org

Diego Cepeda
University of Waterloo
Canada
dcepeda@uwaterloo.ca

Krishnendu Chatterjee

Institute of Science and Technology (IST)
Austria

krish.chat@gmail.com

Zhanhao Chen
Lehigh University
United States
zhc416@lehigh.edu

Sakib Chowdhury

University of Waterloo
Canada
sakib.chowdhury@uwaterloo.ca

23rd International Conference on Principles of Distributed Systems (OPODIS 2019).

Fabio André Coelho
INESCTEC
Portugal
facoelho@inesctec.pt

Shantanu Das
Aix-Marseille University
France
shantanu.das@lis-lab.fr

Giuseppe Antonio Di Luna

DIAG, University of Rome “Sapienza’
Ttaly

g.a.diluna@gmail.com

)

Michael Dinitz

Johns Hopkins University
United States
mdinitzQcs.jhu.edu

Victorien Elvinger
Université de Lorraine
France
victorien.elvinger@loria.fr

Yuval Emek

Technion

Israel
yuval.emek@gmail.com

Panagiota Fatourou

FORTH ICS and University of Crete
Greece

faturu@csd.uoc.gr

Alexander Fedorov

JetBrains, HSE

Russia
aleksandr.fyodorov@jetbrains.com

Paola Flocchini
University of Ottawa
Canada
flocchin@site.uottawa.ca

Alvaro Garcia-Pérez

IMDEA Software Institute
Spain
alvaro.garcia.perezQimdea.org

VS,
Editors: Pascal Felber, Roy Friedman, Seth Gilbert, and Avery Miller o OnPODlS
(]

\\v Leibniz International Proceedings in Informatics . 0
LIPICS Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik, Dagstuhl Publishing, Germany


https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de

0:xviii

Authors

Vijay Garg

The University of Texas at Austin

United States
garg@Qece.utexas.edu

Ran Gelles
Bar-Tlan University
Israel
ran.gelles@biu.ac.il

Konstantinos Georgiou
Ryerson University
Canada
konstantinos@ryerson.ca

Wojciech Golab
University of Waterloo
Canada
wgolab@uwaterloo.ca

Tsuyoshi Gotoh

Osaka University

Japan
t-gotoh@ist.osaka-u.ac.jp

Vassos Hadzilacos
University of Toronto
Canada
vassos@cs.toronto.edu

Ttay Harel

Tel-Aviv University
Israel
itayelf@gmail.com

Noga Harlev

Technion

Israel
snogazur@campus.technion.ac.il

Ahmed Hassan

Virginia Tech

United States
ahmed.hassan@alexu.edu.eg

Xing Hu

University of Toronto
Canada
xing.hu.utoronto@gmail.com

Claudia-Lavinia Ignat
INRIA

France
ignatcla@loria.fr

Michiko Inoue

Nara Institute of Science and Technology
Japan

kounoe@is.naist.jp

Siddharth Iyer
University of Washington
United States
sviyer97@Qgmail.com

Taisuke Izumi

Nagoya Institute of Technology
Japan

t-izumi@nitech.ac.jp

Amit Jacob-Fanani
Tel-Aviv University
Israel
amitjf@gmail.com

John Kaippallimalil

Huawei

United States
John.Kaippallimalil@huawei.com

Nikolaos D. Kallimanis
FORTH ICS

Greece
nkallima@ics.forth.gr

Sayaka Kamei

Department of Information Engineering,
Graduate School of Engineering, Hiroshima
University

Japan

s-kamei@se.hiroshima-u.ac.jp

Eleni Kanellou
FORTH ICS

Greece
kanellou@ics.forth.gr

Idit Keidar

Technion - Israel Institute of Technology
Israel

idish@ee.technion.ac.il

Muhammad Khan

University of Illinois at Urbana-Champaign
United States

mskhan6@illinois.edu



Authors

Masoomeh Javidi Kishi
Lehigh University
United States
maj717@lehigh.edu

Kishori Konwar
RLE, MIT

United States
kishori@csail.mit.edu

Nikita Koval

IST Austria, JetBrains
Austria

ndkoval@ya.ru

Somnath Kundu

Ryerson University

Canada
somnath.kundu@ryerson.ca

Petr Kuznetsov

Telecom Paris, Institut Polytechnique Paris
France

petr.kuznetsov@Qtelecom-paristech.fr

Anissa Lamani

EISTI

France
anissa.lamani@gmail.com

Kfir Lev-Ari

Technion - Israel Institute of Technology
Israel

kfirlevari@gmail.com

Nan Li

University of Waterloo
Canada
nan.liQuwaterloo.ca

Raphael Lopez

University of Waterloo
Canada
rwlopez@edu.uwaterloo.ca

Nancy Lynch

Massachusetts Institute of Technology
United States

lynch@csail.mit.edu

Nuno Machado

INESCTEC

Portugal
nuno.a.machado@inesctec.pt

0:xix

Francisco Maia

INESCTEC

Portugal
francisco.a.maia@inesctec.pt

Dahlia Malkhi

Calibra

United States
dahliamalkhi@gmail.com

Toshimitsu Masuzawa
Osaka University

Japan
masuzawa@ist.osaka-u.ac.jp

Yoram Moses

Technion

Israel
moses@ee.technion.ac.il

Medard Muriel
RLE, MIT
United States
medard@mit.edu

Danupon Nanongkai

KTH Royal Institute of Technology
Sweden

danupon@gmail.com

Yasamin Nazari

Johns Hopkins University
United States
ynazari@jhu.edu

Jacob Nelson
Lehigh University
United States
jjn217@lehigh.edu

Francisco Neves
INESCTEC & U. Minho
Portugal
fntneves@gmail.com

Fukuhito Ooshita
NAIST

Japan
f-oosita@is.naist.jp

OPODIS 2019



0:xx

Authors

Roberto Palmieri

Computer Science and Engineering, Lehigh
University

United States

palmieri@lehigh.edu

Jose Pereira
INESCTEC & U. Minho
Portugal
jop@di.uminho.pt

Felipe de Azevedo Piovezan
University of Toronto
Canada
felipe@cs.toronto.edu

N Prakash

MIT

United States
prakashnarayanamoorthy@gmail.com

Michel Raynal

Univ Rennes, Inria, CNRS, IRISA
France

michel.raynal@irisa.fr

Thibault Rieutord

CEA

France
thibault.rieutord@cea.fr

Etienne Riviere

UCLouvain

Belgium
etienne.riviereQuclouvain.be

Nicola Santoro
Carleton University
Canada
santoro@scs.carleton.ca

Maria A. Schett
University College London
United Kingdom
mail@maria-a-schett.net

Laura Schmid

IST Austria

Austria
laura.schmid@ist.ac.at

Stefan Schmid

University of Vienna, Austria
Austria

schmiste@gmail.com

Ulrich Schmid

Vienna University of Technology
Austria

s@ecs.tuwien.ac.at

Michele Scquizzato
University of Padova
Italy
scquizza@dei.unipd.it

Alexander Spiegelman
VMware Research

Israel
sasha.spiegelman@gmail.com

Akshaya Srinivasan

National Institute of Technology,
Tiruchirappalli

India

akshaya.kms@gmail.com

Moshe Sulamy

Tel-Aviv University

Israel
moshesulamy@mail.tau.ac.il

Bjorn Tackmann
DFINITY

Switzerland
bjoern.tackmann@ieee.org

Francois Taiani

Univ Rennes, Inria, CNRS, IRISA
France

francois.taiani@irisa.fr

Genc Tato

Univ Rennes, Inria, CNRS, IRISA, France
France

genc.tato@irisa.fr

Cédric Tedeschi

Univ Rennes, Inria, CNRS, IRISA, France
France

cedric.tedeschi@inria.fr



Authors 0:xxi

Sebastien Tixeuil Weihai Yu

Universite Pierre et Marie Curie UIT The Arctic University of Norway
France Norway

Sebastien. Tixeuil @lip6.fr weihai@cs.uit.no

Sam Toueg Xiong Zheng

University of Toronto The University of Texas at Austin
Canada United States

sam@cs.toronto.edu zhengxiongtym@Qutexas.edu

Lewis Tseng
Boston College
United States
lewis.tseng@bc.edu

Sara Tucci

CEA

France
sara.tucci@cea.fr

Nitin Vaidya

Georgetown University
United States
nitin.vaidya@georgetown.edu

Giovanni Viglietta
JAIST

Japan
viglietta@gmail.com

Koichi Wada
Hosei University
Japan
wada@hosei.ac.jp

Xinzhe Wang

University of Waterloo
Canada
x793wang@edu.uwaterloo.ca

Kyrill Winkler

Vienna University of Technology
Austria
kwinkler@ecs.tuwien.ac.at

Masafumi Yamashita

Kyushu University

Japan
masafumi.yamashita@gmail.com

Hiroto Yasumi

Nara Institute of Science and Technology
Japan

yasumi.hiroto.yf9@Qis.naist.jp

OPODIS 2019






	Preface
	Program Committee
	Steering Committee
	Organization Committee

