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Anatomically realistic and biophysically detailed multiscale
computer models of cardiovascular tissues like the heart or
arterial vessels are playing an increasingly important role in
advancing our understanding of integrated cardiac function
in health and disease. However, such detailed multiphysics
simulations are computationally vastly demanding. While
current trends in high performance computing (HPC)
hardware promise to alleviate this problem, exploiting the
potential of such architectures remains challenging for
various reasons. On one hand, strongly scalable algorithms
are necessitated to achieve a sufficient reduction in
execution time by engaging a large number of cores, and, on
the other hand, alternative acceleration technologies such as
graphics processing units (GPUs) are playing an increasingly
important role which imposes further constraints on design
and implementation of solver codes. We briefly discuss two
different parallel approaches, the finite element tearing and
interconnecting (FETI) method and a proper domain
decomposition algebraic multigrid (AMG), to solve the
problems arising from the simulation of the electrical and
behavior of cardiovascular tissues.
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scalability results for passive inflation and coupled electromechanical problems will be

presented and we discuss advantages and limitations of the particular numerical methods.
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Figure: Electromechanical simulation
using a human four chamber heart
model showing the displacement on
top and the active tension below. The
underlying  high-resolution  mesh
consists of 3 686 631 vertices and 20
524 957 tetrahedral elements. The
simulation was performed on Super-
MUC of the Leibniz Supercomputing
Center in Munich using up to 4 096
cores.



