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Performance evaluation of Vlasov code on the KNL Xeon Phi

TAKAYUKI UMEDA"  KEIICHIRO FUKAZAWA 2

Vlasov code is a first-principle simulation method for collisionless space plasma. The Vlasov code solves the time development
of phase-space distribution functions of charged particles in hyper-dimensions based on fully kinetic equations with the Eulerian
grids. Since the distribution functions are defined in more than four dimensions, the Vlasov code requires high-resolution and
high-performance numerical schemes which should work in limited computational memory per node or per core. Our Vlasov
code has been made performance tuning on various scalar CPU architectures under Japanese HPC projects. In the present study,
the performance of our Vlasov code is measured on the latest CPU KNL (Knights Landing) Xeon Phi. The performance
comparison among the Xeon Phi and other Xeon processors is also made.
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Figure 1 The domain decomposition in the configuration space

for the five-dimensional Vlasov code [8].
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Table 1 Computer systems used for the present performance measurements.
B s CPU ¥ - | CPU%Y//— | BlagtEde// —F | AEV//—F | 247
N a7 N—T g v
Fujitsu Xeon E5-2697 v3 | 2.6 GHz * 2 1164.8 GFlops 128 GB V143
CX400/2550 (Broadwell) 14
Fujitsu Xeon E5-2697 v2 | 2.7 GHz * 2 518.4 GFlops 256 GB V143
CX400/270 (IvyBridge) 12
Cray XC40 Xeon Phi 7250 1.4 GHz - 1 3046.4 GFlops 16 (MCDRAM) V16.3
(Knights Landing) 68 +96 GB
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Figure 2 Performance of the Vlasov code on a single node of

the various computer systems. The elapsed time per single core

normalized by the number of spatial grids and times steps.
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