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Electromagnetic Sounding Equations Solver on Heterogeneous Medium for

Multilayered Earth Using Message Passing Interface and Open Specification

for Multi-Processing
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Abstract

We develop the visualization for an earth model,
particularly cracks in the model. One part of the
problem is specific extensive computation due to the
integral equation. Generally, these integral equations
come in the form of “very high oscillation” which make
the calculation time expensive in order to obtain an
accurate solution. We need the computed results with
error less than 107'* practically. It was found that
current numerical integration packaged software was
unable to obtain a satisfactory results. We develop
the parallel approach of integral equations based on
the hybrid approach with Message Passing Interface
(MPI) and Open Specification for Multi-Processing
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(OpenMP) on 32-node cluster based on a job distributor
approach. OpenMP is used to cut the jobs into smaller
pieces and distribute to each CPU core for computation.
We obtained the improvement up to 66.98 times

compared to the original one.

Keywords: Parallel Computing, Cluster Computing,
Message Passing Interface(MPI), Open
Specification for Multi-Processing
(OpenMP), Mathematical Model,
Magnetic Sounding, Numerical

Integration
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