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Descriptif (15-30 lignes) : 
Contexte socioéconomique et scientifique ; Les hypothèses et questions posées ; Les grandes étapes de la thèse et démarche ; Approches méthodologiques et techniques envisagées
Distributed algorithms underpin many modern systems, yet their reliability under adversarial conditions remains challenging to model realistically. Existing work largely relies on Byzantine fault models and message adversaries, often assuming either full synchrony or asynchrony, which lead respectively to oversimplifications or overly pessimistic assumptions. Moreover, classical message-adversary models typically allow arbitrary and continuous disruption of communication, exceeding what is observed in real systems.
This PhD thesis aims to explore more realistic adversarial models for distributed algorithms that better match the challenges of real systems. We plan to consider mainly the problem of reliable broadcast, which we have already studied under the classical message-adversary model. But depending on the interest of the PhD candidate, we may also consider Consensus or other problems in the message-passing domain. This will involve a number of research directions:
— Explore novel relaxations of the message-adversary model, for example, by introducing the notion of invulnerable links and nodes, which may, for example, model protected communication channels or computing devices equipped with trusted-execution environments.
— Consider the whole spectrum of models between synchrony and asynchrony, including partial synchrony and the newly introduced notion of granular synchrony. In particular, we envision combining it with a similar but novel notion of a granular message adversary, where different links exhibit different levels of vulnerability with respect to the adversary.
— Go beyond the notion of a deterministic message adversary and associate each link with a probability of disruption. This would better model existing systems and may result in making some impossible problems, like consensus, solvable in the probabilistic setting.
The selected candidate will be able to leverage the expertise of the WIDE team, and in particular of Davide Frey, Francois Taiani, on the notion of message adversary, and that of Achour Mostefaoui on Byzantine Fault Tolerance and asynchronous distributed algorithms.
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