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Abstract

Time-harmonic wave problems arise in many fields of physics and engineering
such as acoustics, electromagnetics or mechanics. These problems are challenging
to solve with classical methods, such as direct solvers or Krylov iterative methods.
Domain Decomposition Methods (DDM), particularly the Optimized Restricted
Additive Schwarz (ORAS) algorithm, can be used to efficiently build precon-
ditioners in massively parallel environments. These preconditioners can greatly
improve the convergence of Krylov subspace methods for the problems of interest.
The objective of this thesis is to accelerate such methods on the GPU. Although
libraries such as PETSc provide GPU-accelerated Krylov solvers, applying the
ORAS preconditioner involves solving multiple triangular systems, a task that
is inherently sequential. This poses challenges for GPU acceleration. Therefore,
the development of an efficient GPU-based triangular solver is the main focus of
this study. The efficiency of this solver is evaluated through several numerical
experiments. These experiments show that the GPU implementations perform
usually better than the CPU ones.
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