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My research activity focuses on the temporal robustness of hard real-time embedded
and distributed systems. The intrinsic complexity of such systems requires particular
analysis. The complexity in the case of embedded systems, comes from the
development of advanced functionalities requiring high performing real-time systems
based on complex micro-controllers. The complexity of distributed systems is
associated to the will to develop modular reusable distributed architectures to reduce the
cost of development (e.g. the AUTOSAR architecture in the automotive area). The
underlying distributed used by an application must propose a good adequacy between
the level of quality of service required by an application and the available quality of
service at the network level. Such systems have high degrees of freedom and a high
number of observable states. Average case dimensioning base on simulation or
modelling tools are not enough. They are not able to grant that the specifications of a
system will always be granted for all possible states. An exhaustive analysis of all the
states is hardly possible due the complexity of the system.

I am interested in the approaches that permits to grant the respect of hard timeliness
constraints associated to the treatment of tasks of an application. Those temporal



constraints are specified with worst case completion deadlines imposed for every task.
Hence, any solution to a real-time scheduling problem must prove the existence of
bounds (worst case response times of tasks, worst case end-to-end communication
delays. We do not assume any hypothesis on the times where events occur in the system.
We consider a worst-case analysis to grant the respect of the timeliness constraints. A
real-time system, valid in worst-case is valid for any possible configuration.

In this context, temporal robustness aims at studying the ability to introduce more
flexibility in the conception of a real-time system, to characterize the maximum
acceptable deviations of task parameters still preserving the timeliness constraints of the
tasks. This research can be applied to the problem of real-time dimensioning of either an
embedded system or to distributed wired or wireless system.

He has supervised eight Ph’D in this research area and more than twenty Master of
research internship.
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