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ABSTRACT

Over the years, Isogeometric Analysis (IgA) [1] has shown to be a successful alternative to the Finite
Element Method, both in academia and industrial applications. However, solving the resulting linear
systems efficiently remains a challenging task. For instance, the condition number of the stiffness matrix
scales quadratically with the mesh width A, but, in contrast to standard Finite Elements, exponentially
with the order of the approximation p [2]. The performance of (standard) iterative solvers thus decreases
fast for larger values of p.

Recently, the authors presented a solution strategy for IgA discretizations that is based on p-multigrid
techniques [3]. This approach makes use of a hierarchy of B-spline based discretizations of different
approximation orders, where the ‘coarse grid’ correction is determined at level p = 1, enabling us to
use well established solution techniques developed for low-order Lagrange finite elements. The use
of a smoother based on an ILUT factorization within the p-multigrid method has shown to lead to
convergence rates independent of 4 and p [4].

In this talk, we present numerical results for different benchmark problems on non-trivial (multipatch)
geometries [5]. It follows from a spectral analysis, that the asymptotic convergence rate of the p-
multigrid method is (essentially) independent /2 and p, but slightly depends on the number of patches. For
multipatch geometries, in which the resulting system matrix has a block structure, we consider the use
of block ILUT. Results indicate that the use of block ILUT as a smoother can be an efficient alternative
to ILUT on multipatch geometries within a heterogeneous HPC framework.
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