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Preface

Welcome to DISC 2023, the 37th International Symposium on Distributed Computing, held
on October 10-12, 2023, in [’Aquila, Italy. DISC is an international forum on the theory,
design, analysis, and implementation of distributed systems and networks, focusing on
distributed computing in all its forms. DISC is organized in cooperation with the European
Association for Theoretical Computer Science (EATCS).

DISC 2023 received 125 submissions in the “regular paper” category, and 14 submissions
in the “brief announcement” category. The program was selected by a program committee
consisting of 24 full members and 4 half-load members. The program committee was assisted
by 127 external reviewers. As in previous years, the committee used a relaxed form of
double-blind reviewing, where the submissions themselves were anonymous, but authors were
permitted to disseminate their work by uploading it to online repositories or by giving talks
about it. Each submission was evaluated by at least three reviewers, and final decisions were
made during a 2-day virtual PC meeting. 34 regular papers were accepted (an acceptance
rate of 27%), and 13 brief announcements. The keynote talks at DISC 2023 were given by
Tal Rabin on behalf of the winners of the 2023 Dijkstra Award, by Amos Korman, and by
Lorenzo Alvisi.

The following two awards are jointly sponsored by DISC and the ACM Symposium on
Principles of Distributed Computing (PODC):

The 2023 Edsger W. Dijkstra Prize in Distributed Computing was presented at DISC
2023. The award was given to Michael Ben-Or, Shafi Goldwasser and Avi Wigderson for
their paper “Completeness Theorem for Non-Cryptographic Fault-Tolerant Distributed
Computation”, to David Chaum, Claude Crépeau and Ivan Damgard for their paper
“Multiparty Unconditionally Secure Protocols”, and to Tal Rabin and Michael Ben-Or for
their paper “Verifiable Secret Sharing and Multiparty Protocols with Honest Majority”.
The 2023 Principles of Distributed Computing Doctoral Dissertation Award was presented
at PODC 2023. The award was given to Dr. Siddhartha Jayanti for his dissertation
“Simple, Fast, Scalable, and Reliable Multiprocessor Algorithms”, and to Dr. Dean
Leitersdorf for his dissertation “Fast Distributed Algorithms via Sparsity Awareness.”.

This volume includes the citations for the best paper and best student paper awards at
DISC 2023, as well as the citations for the 2023 Edsger W. Dijkstra Prize in Distributed
Computing, which was presented at DISC 2023, and for the Best Dissertation Award, which
was presented at PODC 2023.

I would like to warmly thank everyone who contributed to DISC 2023: the authors who
submitted their work to PODC, the PC members and external reviewers, the keynote speakers,
the organizing committee, the workshop chairs, members of the award committees, and
participants of the conference. I am also grateful to the members of the steering committee
and to former chairs of DISC, who shared their invaluable experience and advice; to EATCS
for their support; and to the staff of Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik for
their help in preparing these proceedings.

October 2023 Rotem Oshman
DISC 2023 Program Chair
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Organization

DISC, the International Symposium on Distributed Computing, is an annual forum for
presentation of research on all aspects of distributed computing. It is organized in cooperation
with the European Association for Theoretical Computer Science (EATCS). The symposium
was established in 1985 as a biannual International Workshop on Distributed Algorithms on
Graphs (WDAG). The scope was soon extended to cover all aspects of distributed algorithms
and WDAG came to stand for International Workshop on Distributed AlGorithms, becoming
an annual symposium in 1989. To reflect the expansion of its area of interest, the name was
changed to DISC (International Symposium on DIStributed Computing) in 1998, opening
the symposium to all aspects of distributed computing. The aim of DISC is to reflect the
exciting and rapid developments in this field.
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Awards

Best Papers

The DISC Program Committee has selected the following two papers to receive the DISC
2023 best paper award:

Every Bit Counts in Consensus
by Pierre Civit, Seth Gilbert, Rachid Guerraoui, Jovan Komatovic, Matteo Monti and
Manuel Vidigueira.

This paper improves the space complexity of multi-valued consensus by presenting an
algorithm that requires only O(n!-5L+n?5k) bits for consensus on L-bit values (with security
parameter k), an improvement of y/n upon prior work. Moreover, the paper devises a version
of the protocol that uses stronger cryptographic assumptions — namely, the existence of
STARK proofs — and achieves near-optimal bit complexity, O(nL +n?poly(k)). Multi-valued
consensus is an important problem in practice, where the value being agreed upon is often
very large, and the paper uses interesting and novel techniques to achieve its strong results.

On the Node-Averaged Complexity of Locally Checkable Problems on Trees
by Alkida Balliu, Sebastian Brandt, Fabian Kuhn, Dennis Olivetti and Gustav Schmid.

This paper studies the node-averaged round complexity locally-checkable labeling (LCL)
problems. The usual complexity measure in the LOCAL model is the worst-case round
complexity across all nodes. The paper establishes relationships between the worst-case and
the node-averaged complexity of LCL problems in trees, showing that every LCL problem
whose worst-case complexity is O(logn) admits an algorithm with node-averaged complexity
O(log* n), and that every LCL problem with worst-case complexity ©(n'/*) requires node-
averaged complexity Q(nl/ (2)“*1)), which is in some cases tight. Node-averaged complexity
is a new and interesting complexity measure, and the results of the paper show that node-
averaged complexity can be significantly better than the worst-case complexity, making it a
worthwhile measure to study.

Best Student Paper

The DISC Program Committee has selected the following paper to receive the DISC 2023
best student paper award:

The FIDS Theorems: Tensions between Multinode and Multicore Performance
in Transactional Systems
by Naama Ben-David, Gal Sela and Adriana Szekeres

This paper studies the performance of transactional systems that are both parallel and
distributed, meaning that they both use multiple nodes and employ multiple cores per node.
The paper shows that there is an inherent tradeoff between the scalability of the system, the
speed with which the system commits transaction in good executions, and its fault tolerance.
On the positive side, the paper shows that if any one of the three requirements is dropped,
then it is possible to construct a system satisfying the other two.

The tradeoff established and formalized in this paper is timely and relevant to large-scale
transactional systems, and serves as an analog for the famous CAP theorem for this setting.
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2023 Principles of Distributed Computing
Doctoral Dissertation Awards

Many exceptionally high-quality doctoral dissertations were submitted for the 2023 Principles
of Distributed ComputingDoctoral Dissertation Award. After careful deliberation, the award
committee decided to share the award between:

Dr. Siddhartha Jayanti for his dissertation “Simple, Fast, Scalable, and Reliable Multi-
processor Algorithms.”

Dr. Dean Leitersdorf for his dissertation “Fast Distributed Algorithms via Sparsity
Awareness.”

Dr. Siddhartha Jayanti completed his PhD on November 27th 2022, under the supervision
of Prof. Julian Shun, at MIT. In his thesis, Dr. Jayanti identifies simplicity, speed, scalability,
and reliability as four core design goals for multiprocessor algorithms, and designs and analyzes
algorithms that meet these goals. The thesis comprises a vast number of novel results in
the scope of distributed and concurrent synchronization. His algorithmic contributions
include a scalable algorithm for concurrent union-find, a wait-free linearizable, fast array
data structure that supports standard array operations in constant time and optimal space,
and mutual exclusion (lock) algorithms with optimal complexity for real-time and persistent
memory systems. Dr. Jayanti also defines a generalization of the fundamental wake-up
problem, permitting him to prove fundamental new hardness results for many standard
data structures, including queues, stacks, priority queues, counters, and union-find data
structures. Moreover, he devises a novel simple-to-use technique for producing machine-
verified proofs of the correctness (linearizability and strong linearizability) of concurrent
algorithms, and successfully applied this method to verify fundamental data multicore data
structures, such as queues, union-find, and snapshot objects. Dr. Jayanti also analyzes a
parallel and asynchronous Markov Chain Monte Carlo (MCMC) algorithm, showing that it
can speed-up the collection of low-bias statistics from probability distributions of interest in
Machine Learning and Statistical Physics. Finally, Dr. Jayanti’s PhD dissertation introduces
the Samskrtam Technical Lexicon Project, which incorporates ideas from Panini’s generative
grammar to facilitate the coining of new technical vocabulary and increase the availability of
scientific education and literature in Indian and other world languages. As part of the project,
he uses Sanskrit roots to coin words for several concepts in algorithms and multiprocessors
in Telugu, and contributes the first modern computer science research paper in the Telugu
language, which has about 100 million speakers around the world.

Dr. Dean Leiterdorf completed his thesis on May 14th, 2022, under the supervision of Prof.
Keren Censor-Hillel, at the Technion. In his thesis, Dr. Leitersdorf designs fast distributed
algorithms for sparse matrix multiplication and demonstates their usefulness by applying
them to shortest path and subgraph existence problems. Applications of matrix multiplication
are found in many fields, including scientific computing, statistics, machine learning, and
quantum computing, and therefore fast algorithms for matrix multiplication are critical for
these. Dr. Leitersdorf does not just come up with solutions that can exploit the sparsity of
the input matrices but also the sparsity of the output matrix, which allows him to come up
with a large number of results for different communication models that partially significantly
improve the state of the art. Among these are constant-round algorithms for computing
graph spanners and approximate all-pairs-shortest-paths as well as constant-round algorithms
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for computing the girth of the input graph up to an additive 1 in the Congested Clique
model. Through reductions between various models and a number of advanced techniques,
Dr. Leitersdorf extends his results also to the CONGEST model, hybrid networks, and
various other models. On top of this, he also designs a variety of algorithms that speed up
clique detection in quantum computing settings and whose runtime breaks lower bounds
known for classical distributed computing.

The award is sponsored jointly by the ACM Symposium on Principles of Distributed
Computing (PODC) and the EATCS Symposium on Distributed Computing (DISC). It is
presented annually, with the presentation taking place alternately at PODC and DISC. This
year it was presented at PODC, to be held in Orlando, Florida USA, June 19-23, 2023.

The 2023 Principles of Distributed Computing Doctoral Dissertation Award Committee

Shlomi Dolev (Chair), BGU (Israel)

Rachid Guerraoui, EPFL (Switzerland)

Fabian Kuhn, University of Freiburg (Germany)
Woelfel Philipp, University of Calgary (Canada)
Christian Scheideler, Paderborn University (Germany)



2023 Edsger W. Dijkstra Prize in Distributed
Computing

The 2023 Edsger W. Dijkstra Prize in Distributed Computing has been awarded to the
papers

Completeness Theorems for Non-Cryptographic Fault-Tolerant Distributed Computation,

by Michael Ben-Or, Shafi Goldwasser and Avi Wigderson (STOC 1988, 1-10).

Multiparty Unconditionally Secure Protocols, by David Chaum, Claude Crepeau and

Ivan Damgard (STOC 1988, 11-19).

Verifiable Secret Sharing and Multiparty Protocols with Honest Majority, by Tal Rabin

and Michael Ben-Or (STOC 1989, 73-85).
for introducing Information-Theoretic Secure Multiparty Computations and showing how to
achieve maximal resilience to malicious adversaries while providing unconditional security.

The area of Secure Multiparty Computation (MPC) answers the following fundamental
question about distributed computations. How does a group of parties compute a function
of their inputs while preserving not only correctness of the output but also, the secrecy of
each party’s input? Furthermore, this goal should be achieved in the case where some of the
parties are malicious and try to foil the computation.

The awarded papers opened the vibrant area of MPC in the information theoretic
setting, in which thousands of works have been published, and that is still going strong.
Protocols in the information- theoretic model often are more efficient than their computational
counterparts, in some cases by orders of magnitude, and thus have led to the most efficient
state-of-the-art designs of MPC implementations. These protocols are an indispensable tool
in the increasing demands for security and privacy in our modern digital society.

MPC and the techniques from the nominated papers have had tremendous impact on
the broader area of cryptography with such results relating to zero-knowledge proofs and
coding theory. They also have had far reaching impact on the broader area of theoretical
computer science by providing a technical basis and inspiration for such results as locally
random reductions, private information retrieval, and locally decodable codes.

The 2023 Dijkstra Award Committee

Magnts Halldérsson, Reykjavik University (chair)
Yehuda Afek, Tel-Aviv University

Idit Keidar, Technion

Rotem Oshman, Tel-Aviv University

Ulrich Schmid, TU Wien

Gadi Taubenfield, Reichman University
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