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—— Abstract

Developing correct and performant concurrent systems is a major challenge. When programming an
application using a memory system, a natural expectation would be that each memory update is
immediately visible to all concurrent threads (which corresponds to strong consistency). However, for
performance reasons, only weaker guarantees can be ensured by memory systems, defined by what
sets of updates can be made visible to each thread at any moment, and by the order in which they are
made visible. The conditions on the visibility order guaranteed by a memory system corresponds to
its memory consistency model. Weak consistency models admit complex and unintuitive behaviors,
which makes the task of application programmers extremely hard. It is therefore important to
determine an adequate level of consistency for each given application: a level that is weak enough to
ensure performance, but also strong enough to ensure correctness of the application behaviors. This
leads to the consideration of several important verification problems:

the correctness of an application program running over a weak consistency model;

the robustness of an application program w.r.t. consistency weakening;

the fact that an implementation of a system (memory, storage system) guarantees a given (weak)

consistency model.

The talk gives a broad presentation of these issues and some results in this research area. The
talk is based on several joint works with students and colleagues during the last few years.
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