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Simulation with the OhHelp Load Balancer

JUNTA AKIvAMA,™! Masarumr SHoJL,™? YoHE! MIYAKE, 3
YosHIHARU OMURA!? and HirRoSHI NAKASHIMA 3

This paper describes a parallel implementation of particle-fluid hybrid plasma
simulation with our load balancing method OhHelp. In hybrid simulation, the
cost to simulate the progress of electromagnetic field is more significant than
that in full-particle simulation whose OhHelp’ed parallelization has already
been proved efficient. Thus in this work we revisited the issue of the cost bal-
ance between computation and communication, especially for Cyclic Leapfrog
method and the trade-off between reducing the number of communications and
increasing computational amount. We also designed and implemented parallel-
1/0 for snapshot and dump, being essential for practical use of our simulator, to
reconcile parallel performance and convenience of users. Our evaluation exhib-

ited that the speedup with 256 process is 241- to 456-fold and that suppressing
computational cost is the first priority in Cyclic Leapfrog. We also obtained
valuable insights about the relationship between weak/strong scalability and
snapshot frequency.
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for (t=0;t<timesteps;t++){

ebfield();
pressure();
velocity();
position();
current1();
charge();

pressure() ;
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Fig.1 Main Loop of Simulation
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Fig.6 Execution Time to Update Electromagnetic Filed Values (subdomain size = 64%)
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