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ABSTRACT

This paper presents a parallel implementation of Computational Electrophysiology (CEPh) schemes
applied to cardiac tissue simulation, being the computational strategy briefly introduced in a previous
paper (see references).

Figure 1: 1000-domain left ventricle partition.

The main features of the proposed strategy are: a computational method based on variational princi-
ples, a Finite Element space discretization, a shock-capturing technique to cope with the strong non-
linearities of the physiological models, an anisotropic (although with strong gradients) cardiac fibers
distribibution, and a parallelization method based on automatic domain decomposition for distributed
memory facilities. The resulting code is able to run using elements of different space order (P1, P2,
Q1, Q2) and higher order time schemes, in bi and tri-dimensional domains of a non-homogeneous



anisotropic excitable media. Fully implicit and explicit schemes are implemented. The CEPh models
under test in this paper are those of Fenton and co-workers (see references). In this paper we show at
what extent an anatomical description can influence in the strongest way by taking into account the
strong gradients in the fiber orientation of the heart, regardless the simplicity of the CEPh model in it-
self. We introduce a way to deal with this gradients inspired in boundary condition matching for coupled
thermal models. Escalability figures are shown up to 2000 CPU’s in a distributed memory supercom-
puting facility. All the tests are carried out using Alya, an in-house high performance computational
mechanics code of the BSC.
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