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Parallel Data-Driven Multiscale Analysis System
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This study develops large-scale parallel structural analysis system to create a surrogate model faster in the
data-driven approach of FE2-type multiscale analysis, which is a typical numerical analysis method for
composite materials. In the data-driven approach of FE?-type multiscale analysis, the computation cost for
multiscale analysis is reduced by replacing micro scale analysis with surrogate models. However, the com-
putation cost for creating surrogate models is high, and composite materials with different microstructures
difficult to be treat. The proposed method creates surrogate models that can be used for microstructures
with various material configurations by introducing the level set method and capturing the material bound-
ary surface as a spatial distribution. The proposed method implements a parallel analysis framework for the
distributed-memory parallel environment, and the parallelization efficiency of the system was quantitatively
measured. The results confirmed that the proposed system reduce the computation cost for creating surrogate
models.
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