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Introduction

@ Gathering means meeting of two or more mobile agents starting from
different positions in some topology.

@ Termed as Rendezvous in case only two mobile agents are there.
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Introduction

@ Gathering means meeting of two or more mobile agents starting from
different positions in some topology.

@ Termed as Rendezvous in case only two mobile agents are there.

@ Motivation:

e How quickly two friends can meet in an unknown city.
e Software agents collecting data from a computer network.
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Introduction | Inconsistency and Faults

@ Inconsistency and faults are unavoidable in real life. Distributed
computing for mobile agents on networks are no different.
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Introduction | Inconsistency and Faults

@ Inconsistency and faults are unavoidable in real life. Distributed
computing for mobile agents on networks are no different.

@ Usually, two types of faults are considered:
o Crash Faults: Similar to hardware failure[8].

o Byzantine faults: May not obey the algorithm. Controlled by
some adversary [4].

o Weak Byzantine

e Strong Byzantine
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The Problem

f-Weak Byzantine Gathering: k mobile agents are dispersed on an
anonymous port-labelled undirected graph G having n nodes. At most f
agents among those k agents are weak Byzantine. The agents know n but do
not know f, k or the ID range. The adversary wakes up at least one good
agent. All the good agents need to gather at some node of the graph and
terminate.
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Literature Survey

Condition of

# Byzantine Startup  Simultaneous Time
Input Byzantine agents delay termination complexity

[Dieudonné et al.(2014))] n Weak f+1<k Possible Possible O(n*- L|- X(n))

[Dieudonné et al.(2014)] I Weak 2f+2<k Possible Possible Poly. of n and |L|

[Bouchard et al.(2016)] n, f Strong 2f+1<k Possible Possible Exp. of n and |L|

[Bouchard et al.(2016)] f Strong 2f+2<k Possible Possible Exp. of n and |L|
[Hirose et al.(2021)] N Weak 4f*+9f+4 <k  Possible No guarantee  O((f + |L|) - X(N))
[Hirose et al.(2021)] N Weak 4f?+9f+4<k  Possible Possible O((f +L|) - X(V))

[Hirose et al.(2022)] N Weak 9f+8<k Impossible  No guarantee O(f - |L|- X(N))

[Saxena and Mondal(2024)] n Weak fP45f+9<k  Possible Possible O(K*-|L| - X(n))

Table 1: An overview of synchronous Byzantine gathering algorithms with unique IDs. Here n is
the number of nodes, N is the upper bound of n, [ is the smallest ID among non-Byzantine agents,
|L| is the length of the largest ID among non-Byzantine agents, |L is the length of the largest ID
among agents, k is the number of agents, X (n) is the number of rounds required to explore any
network composed of n nodes, and f is the number of Byzantine agents

Ashish Saxena CALDAM 2024

5/9



References 1

K]

=)

& W I W

Sébastien Bouchard, Yoann Dieudonné, and Bertrand Ducourthial.
Byzantine gathering in networks.

Distrib. Comput., 29:435-457, 2016.

Sébastien Bouchard, Yoann Dieudonné, and Anissa Lamani.

Byzantine gathering in polynomial time.

Distrib. Comput., 35:235-263, 2022.

Anders Dessmark, Pierre Fraigniaud, Dariusz R. Kowalski, and Andrzej Pelc.

Deterministic rendezvous in graphs.
Algorithmica, 46(1):69-96, 2006.

Yoann Dieudonné, Andrzej Pelc, and David Peleg.

Gathering despite mischief.
ACM Trans. Algorithms, 11, 2014.

Jion Hirose, Junya Nakamura, Fukuhito Ooshita, and Michiko Inoue.

Gathering with a strong team in weakly byzantine environments.

In Proceedings of the 22nd International Conference on Distributed Computing and Networking,
ICDCN 21, page 26-35, New York, NY, USA, 2021. Association for Computing Machinery.

Jion Hirose, Junya Nakamura, Fukuhito Ooshita, and Michiko Inoue.

Brief announcement: Gathering despite a linear number of weakly byzantine agents.
In Proceedings of the 2022 ACM Symposium on Principles of Di
375-377, New York, NY, US

, 2022. Association for Computing Machinery.

Ashish Saxena CALDAM 2024

ibuted Computing, PODC’22, page

6/9



References 11

B W D W

Avery Miller and Ullash Saha.
Fast byzantine gathering with visibility in graphs.

In Cristina M. Pinotti, Alfredo Navarra, and Amitabha Bagchi, editors, Algorithms for Sensor
Syst , pages 140-153, Cham, 2020. Springer International Publishing.

Andrzej Pelc.

Deterministic gathering with crash faults.
Networks, 72(2):182-199, 2018.

Ashish Saxena and Kaushik Mondal.

A further study on weak byzantine gathering of mobile agents.
ICDCN ’24, page 22-31, New York, NY, USA, 2024. Association for Computing Machinery.

Masashi TSUCHIDA, Fukuhito OOSHITA, and Michiko INOUE.

Byzantine-tolerant gathering of mobile agents in arbitrary networks with authenticated
whiteboards.

IEICE Transactions on Information and Systems, E101.D(3):602—610, 2018.

Masashi Tsuchida, Fukuhito Ooshita, and Michiko Inoue.

Gathering of mobile agents in asynchronous byzantine environments with authenticated
whiteboards.

In Andreas Podelski and Francois Talani, editors, Networked Systems, pages 85—99, Cham, 2019.
Springer International Publishing.

Ashish Saxena CALDAM 2024 7/9



Ashish Saxena

THANK YOU

CALDAM 2024

8/9



1,2, 7,10, 11, 5, 6, 3, 9].

«O>» «F»r «E» < -

i
v



	Introduction
	The Problem
	Literature Survey
	References

