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Abstract:

There are many famous finite element softwares used in the research
and the industry. Compared with finite element softwares, boundary
element softwares are very few. Boundary element methods are used
to solve boundary integral equations and they have a very good
advantage to reduce volume computations to surface computations,
especially for exterior problems in scattering and transimission. For
our knowledge, we didn’t find a mature parallel fast boundary
element software. In this year we develop a new BEM software —
LBEM — and we introduce the main idea and framework in this
talk.

Our work for LBEM is based on the study of FEM softwares. If we
don’t consider the fast algorithms for BEMs, the algorithms for
Galerkin-BEMs are similar with FEMs. The core of FEM softwares
Is the data structures of meshes and linear algebra. This is the same
for BEM softwares. Our data structure of meshes on boundaries
follows the concept of ’Point Objects” from C. Wieners (KIT) used in
M++ — a parallel multigrid finite element software — and an
abstract definition of meshes from P. Bastian (Heidelberg) used in
DUNE — http://www.dune-project.org/ —. Before DUNE, P. Bastian
with his colleagues also developed the other parallel adaptive
multigrid FEM software based on unstructured meshes — UG
http://atlas.gcsc.uni-frankfurt.de/ ug/ —. Some ideas of M++ and
DUNE are from the experiences of UG. So LBEM also inherits some
properties from UG. After the definition of meshes, the next step is to
define basic linear algebra. In this step for BEMs we need to consider
fast algorithms. In LBEM we use hierarchial matrices (ACA+) from
the group of W. Hackbusch (MP1). Compared with large and sparse
matrices used in FEM softwares, we define hierarchical matrices in
BEM softwares. All these steps in the design of softwares from
meshes to geometrically based data are very standard for FEMs and
BEMs.
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