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Context

Distributed algorithms are algorithms executed asynchronously by several identical components that
interact and communicate e.g. by rendez-vous, message broadcast, or shared variables. They are heavily
used in numerous applications such as telecommunications, cloud computing or blockchain technologies.
Such algorithms usually have simple objectives, such as selecting a leader among the participants or
agreeing on a proposed value. Still, in the area of distributed algorithms, proving correctness properties
of such algorithms usually relies on ad hoc manual proofs. One of the main difficulties lies in the fact that
the number of components is seen as a parameter, and that the aim is to prove correctness for any value
of this parameter.

In the area of model checking, parameterized verification has been a very active field over the last few
years [BJK+15, BMR+16, LR16, BKL+19, BEH+20]: it precisely aims at developing model-checking
techniques to verify properties of parameterized systems, made of an arbitrary number of copies of one
component (usually represented as a finite transition system). Automated verification techniques would
avoid errors in the highly non-trivial task analyzing of distributed algorithms. However, modelling real-
life distributed algorithms and proving their correctness is still mostly out-of-reach of formal verification
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techniques, either because the models considered are not expressive enough, or because the techniques
are not adapted (e.g. they do not take fairness into account), or because they are not efficient enough.

Objectives

Our aim is to develop automated parameterized-verification techniques to formally prove properties of
distributed algorithms. A possible target is to be able to automatically prove correctness of Aspnes'
consensus algorithm [Asp02], in which a network of components have to reach a consensus using shared
variables.

A model-checking technique has recently been developed to verify termination of consensus algorithms
for a bounded number of shared registers [BMR+16]. It addresses fairness issues by considering a
randomized scheduler. However, this technique does not apply to Aspnes' algorithm, which requires two
registers per round (hence arbitrarily many registers). Our aim is to build on such existing work to
develop and analyze (complexity-wise) novel verification techniques that would apply to distributed
algorithms such as Aspnes'.
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