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Context
Self-stabilization is a desirable property for modern distributed systems. Indeed, a self-stabilizing (dis-
tributed) system [4] is guaranteed to converge to its intended behavior in finite time regardless of the initial
state of the processors and initial messages in the links. It is a versatile technique to design distributed al-
gorithms that withstand transient faults. Moreover, it requires no initialization phase, which is particularly
suitable for the development of large-scale systems.

Adaptive algorithms [5, 3, 1, 2] are a promising approach for distributed computing. Indeed, such al-
gorithms adapt themselves to their environment to provide a best-effort solution. There exists mainly two
adaptive approaches. Speculation [5, 3] provides protocols that adapt their performance to their environment
(the “easier” is the environment, the better is the performance). On the other hand, graceful degradation
[1, 2] leads to protocols adapting the quality of their solution to the environment (the “harder” is the envi-
ronment, the lower is the quality). Those two approaches are intrinsically orthogonal. The first approach is
motivated by lower bounds results on complexity while the second is motivated by impossibility results.

Previous results [3] show that speculation may be applied to self-stabilization and allows the design of
self-stabilizing algorithms whose stabilization time depends on the environment at the time of their execution.
For now, graceful degradation was not studied in the scope of self-stabilization.

Internship Assignment
The main goal of this internship is to address the question whether the graceful degrading approach may be
applied to self-stabilization. The goal is to circumvent impossibility results of these area by providing self-
stabilizing algorithms that autonomously adapt their behavior to their environment to provide a best-effort
solution.

The scientific agenda is mainly threefold:

• Study of the state-of-the-art related to the internship ;

• Definition of a new variant of self-stabilization integrating the graceful degrading approach ;
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• Application of this new variant to a classical problem of the literature at the choice of the intern. This
includes the definition of pertinent weaker variants of this problem, the design and validation of an
algorithm satisfying the proposed definition and the writing of some impossibility proofs.

This internship subject is purely algorithmic and requires some appetence to read and write formal
definitions, algorithms, and proofs.
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