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Résumé

During this thesis, we will focus on the memory sharing between cores in parallel SAT-
solving. We will design new concurrent data structures and algorithm to solve this dificult
problems, allowing to scale to a hundred cores on a single machine.
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This thesis will deal with the Boolean satisfiability problem (SAT). Given a set of constraints
expressed as a propositional formula, the SAT-solving consists in finding an assignment of the variables
that satisfies all the constraints. A formula is expressed as a conjunction of clauses. Each clause is a
disjunction of literals, which are either variables or negations of variables. This problem is extremely
important in that it is one of the most famous NP-complete problems, but which also has many
applications : software and hardware verification [2]|, automated theorem proving [3| or bioinformatics
[7]. Widely discussed in [1], this problem has already been studied upon on from the parallelism
perspective, using methods such as Divide and Conquer and Portfolio [4].

However, the current state of the art on the parallel SAT-solving problem deals with multicore,
but does not scale on manycore machines, which we are focusing on. Indeed, all the knowledge learnt
during the resolution of the problem is owned by each instance of the solver, and shared using a master,
which makes it unusable in practice on manycore machines (it takes up to 500GB of memory for 36
cores, while we are focusing on machines with 80 to 120 cores).

In order to tackle this issue, we propose to study the problem of memory sharing between the
cores used on the machine. Is it possible to share memory among cores in SAT-solving without losing
performances 7 This requires to design new algorithms, new concurrent data structures, and to have
a strong understanding of the way the current algorithms such as CDCL (Conflict-Driven Clause
Learning) [8] behaves. This PhD will especially focus on low-level programming, with a highlight on
parallel memory management and cache management.

Preliminary studies show that the most important structure to work on is the learnt-clause database,
which takes a lot of space, for which a copy is owned by each core, and that should be shared. To that
extent, we intend to relate our work with the data structure studied upon in concurrent BDDs [9].
The data structures need to be readable in parallel, but also writable in parallel, with the smallest
contention possible. To that extent we need to find some placing heuristics that allow parallel cache
line access on the clauses.

This PhD aims at focusing on fundamental aspects of SAT-solving, with proved algorithms, and
an implementation of our solution which will be tested during the SAT-solving competitions [5, 6].
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