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Development of parallel computational chemistry simulation methods for IT-based drug discovery
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This project targets the two-dimensional replica exchange molecular dynamics (REMD) method and we
utilized multi-process services (MPS) on NVIDIA H100 GPUs with a moderate oversubscription setting
(up to 16 processes/GPU) in order to make effective use of computing resources that cannot be extracted
by a single process/GPU run. We applied the method to membrane permeability prediction of cyclic
peptides, and the effective throughput per GPU was improved about 2.85 times, reducing the number
of GPUs required and the total execution time. Furthermore, we applied the method to a membrane

permeability prediction project for 8 cyclic peptides.
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# Process/GPU Speed/Process Total speed Efficiency gain
(ns/day) (ns/day)

1 326.73 £ 1.05 326.73 £ 1.05 (1.00)

2 233.70 + 0.52 467.40 + 1.04 1.43

4 157.92 + 0.20 631.69 + 0.80 1.93

8 92.11 £ 0.81 736.91 + 6.46 2.26

16 46.50 £ 0.60 743.94 £ 9.62 2.28
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