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PhD Position F/M Verification of distributed
algorithms with fair schedulers
Contract type : Fixed-term contract

Level of qualifications required : Graduate degree or equivalent

Fonction : PhD Position

About the research centre or Inria department
The Inria Rennes - Bretagne Atlantique Centre is one of Inria's eight centres and has more than thirty
research teams. The Inria Center is a major and recognized player in the field of digital sciences. It is at
the heart of a rich R&D and innovation ecosystem: highly innovative PMEs, large industrial groups,
competitiveness clusters, research and higher education players, laboratories of excellence, technological
research institute, etc.

Assignment

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 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
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to develop and analyze (complexity-wise) novel verification techniques that would
apply to distributed algorithms such as Aspnes'.
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Main activities
Working on bibliography, writing papers, giving talks, writing thesis manuscript.

 

Benefits package
Subsidized meals
Partial reimbursement of public transport costs

Remuneration
monthly gross salary amounting to 1982 euros for the first and second years and 2085 euros for the third
year

General Information
Theme/Domain : Proofs and Verification
Town/city : Rennes
Inria Center : Centre Inria de l'Université de Rennes
Starting date : 2021-10-01
Duration of contract : 2 years, 11 months
Deadline to apply : 2021-06-12

Contacts
Inria Team : SUMO
PhD Supervisor : 
Sankur Ocan / ocan.sankur@irisa.fr

About Inria
Inria is the French national research institute dedicated to digital science and technology. It employs
2,600 people. Its 200 agile project teams, generally run jointly with academic partners, include more

http://www.inria.fr/centre/rennes
https://www.inria.fr/equipes/SUMO
mailto:ocan.sankur@irisa.fr


than 3,500 scientists and engineers working to meet the challenges of digital technology, often at the
interface with other disciplines. The Institute also employs numerous talents in over forty different
professions. 900 research support staff contribute to the preparation and development of scientific and
entrepreneurial projects that have a worldwide impact.

Warning : you must enter your e-mail address in order to save your application to Inria. Applications
must be submitted online on the Inria website. Processing of applications sent from other channels is
not guaranteed.

Instruction to apply
Please submit online : your resume, cover letter and letters of recommendation eventually

For more information, please contact ocan.sankur@irisa.fr or nathalie.bertrand@inria.fr

 

Defence Security : 
This position is likely to be situated in a restricted area (ZRR), as defined in Decree No. 2011-1425 relating
to the protection of national scientific and technical potential (PPST).Authorisation to enter an area is
granted by the director of the unit, following a favourable Ministerial decision, as defined in the decree
of 3 July 2012 relating to the PPST. An unfavourable Ministerial decision in respect of a position situated
in a ZRR would result in the cancellation of the appointment.

Recruitment Policy : 
As part of its diversity policy, all Inria positions are accessible to people with disabilities.
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