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Partitioning Hierarchical Dependency Graph for
Accelerating Parallel Simulation of General Biophysical Models.

YOSHIKAWA TADASHI! NAKAMURA AKI? OKITA MAsA0! ABE TAKESHI® ASAI YOSHIYUKI®
KiTaNOo HIROAKI® NOMURA TArsHIN? HaGiHARA KENICHT!

Abstract: Flint, a general biophysical simulator, requires a new approach that interprets a huge biophysical
model as a hierarchical graph and partitions the graph in the higher coarse-grained layer to generate a parallel
simulation code. Since the hierarchical graph has two types of edges, which are respectively translated to a
redundant calculation and a communication in generated code, a traditional minimum-cut graph partition-
ing assuming single edge type may degrade the performance of the generated code. Our proposed method
integrates two edge types and weights edges with their bad effect on the execution time of the code, aiming
to minimize redundant calculations and communications in the code. As a result, our method achieved to
decrease the communications by 28% compared with previous methods.
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