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Efficient near-neighbor communication for massively parallel
magnetohydrodynamics simulation of planetary magnetosphere

KEIICHIRO FUKAZAWA T+, TAKAYUKI UMEDAS, and TAKESHI NANRI T+

The planetary magnetosphere, which is an area of influence in its intrinsic magnetic field, has a huge
configuration and is simulated using the magnetohydrodynamics (MHD) equations. MHD simulation
consists of the neutral fluid dynamics including the magnetic and electric field thus the near-neighbor
communication is dominated in the parallel computing basically. It is necessary to perform the massively
parallel calculation for our targeted resolution of simulation, however, it is found that the parallel
efficiency decreases with almost 10,000 cores. Thus it is required to do near-neighbor communication
efficiently in such parallel calculation. In this study we introduce the efficient communication method to
pack the communication over the multiple calculation steps to our MHD simulation model and evaluate its
performance. As the result, we obtain the 2% increase of parallel efficiency and it reaches 99% to reduce
the number of communication to half. In addition we found that the new communication method is robust
to the degradation of parallel efficiency in increasing the number of parallel calculation processes. These
are effective for the simulation of planetary magnetosphere because it requires the large number of gird

and long calculation time.
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1. Introduction
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2. Improved Communication Model
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