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The goal of this Master’s thesis is to specify and verify safety properties
of a few classical algorithms taken from the Parallel Programming lectures
taught by Prof. Pascal Fontaine by using the TLA+ Toolbox.

The first chapter of this work lays out the minimal concepts of concurrent
programming required to motivate the distinctive significance of software
verification in the world of parallel and distributed algorithms. The second
one presents all the tools of the TLA+ environment used in the following
chapters. A rough methodology is then established to turn the pseudo-code
descriptions of algorithms presented in the lecture material into unambigu-
ous TLA+ specifications and to consequently identify and express safety
properties of interest before checking and proving them.

The next chapters consist in applying the previously described tools and
methods to Barz’s algorithm and the Readers-writers algorithms taken from
the lecture material. The resulting TLA+ specifications, adjoining defini-
tions and properties as well as TLAPS proofs constitute the original con-
tribution of this Master’s thesis. Regarding Barz’s algorithm, the main
achievements is the refinement proof which states that Barz’s algorithm is
a valid implementation of the abstract general semaphore. When it comes
to the readers-writers, the proof associated to the main inductive invariant
required significant manual tuning using the TLAPS theory of finite sets.


