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Backg round Subscript of 3-D array is [1][J][K], elements of [i], [j], and [K] are
termed the first, second and third elements, respectively.

Micromagnetic simulator Is used for analyzing dynamic behavior of
magnetization. However, calculation of static magnetic fields another data array
among a huge number of small nanosized cells, into which MPI Allgather()
simulation model discretizes simulated field, Is time consuming.
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Purpose

We used the supercomputer FX10 at the University of Tokyo to

Investigate possibility of using parallelizing methods to decrease original data array / | |
calculation time. Copy with re-ordering

» Parallelization of the message passing interface (MPI) with
MP1_Allgather() for CPU-to-CPU communications with various
directions of parallelization in its three-dimensional (3-D) model.

» Comparing three parallelizing methods for communication

among CPUs, namely MPI, multithread parallelization with Fig. 3: Schematic of data array for MPI parallelization in second
OpenMP, and Open MP/MPI hybrid parallelization. and third element using MP1_Allgather().
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Conclusions

Parallelization In Z-direction Is faster than those in the X-and
Y-directions.
Calculation time can be decreased by parallelizing the first
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element of data array.

Calculation time can be reduced by applying hybrid
parallelization using MPI with MPI_Allgather() in Z-direction
(without FFT) and OpenMP In X- and Y-directions (with FFT
for static magnetic field and magnetization).

Static magnetic field
91%

ACKNOWLEDGMENTS

This study was supported in part by the Storage Research Consortium Japan. This
_ : . : work was supported by JST CREST Grant Number JPMJCR1503, Japan. This work
Fig. 1. Simulation model ot STO. time in LLG simulator. was supported by JSPS KAKENHI Grant Numbers 26730040, 15H02696, 17K00109.

Fig. 2: Breakdown of calculation



