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Accerelating SHAKE Calculation of myPresto/Omegagene Molecular
Dynamics Simulation on CPU/GPU heterogeneous environment
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Abstract: Recently, Molecular dynamics (MD) simulation is widely used in order to analyze biomolecules
(e.g. protein, DNA and lipid). myPresto/Omegagene, MD simulation software, is partially GPU-accelerated
but SHAKE calculation in the software is not parallelized. SHAKE calculation spends a one-third of the
whole calculation time on CPU, thus parallelization of it is effective to accelerate the calculation of the
software. In this study, we parallelized SHAKE calculation in three ways: CPU based parallelization, GPU
based parallelization and CPU-GPU co-working parallelization. Our implementation increased the calcula-
tion speed 4.28 fold compared to serial execution. We also analyzed the bottleneck of the calculation in order
to find rooms to improve.
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