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Performance Evaluation of ThunderX2 ARM Processor with MHD
Simulation of a Planetary Magnetosphere

KEIICHIRO FUKAZAWA

Abstract: ThunderX2 is Armv8 based processor designed for the computer server and has been introduced to
several supercomputer systems recently. As Fugaku next-generation supercomputer system in Japan adopts the ARM
processor with extended SIMD for HPC, the HPC computer system consists of the ARM processor will broaden.
However, ThunderX2 can execute the only 128bit SIMD operations compared to the 512bit SIMD operations by the
latest Xeon and Xeon Phi. Thus, the ideal performance of ThunderX?2 is not high and the basic benchmark on
ThunderX2 does not achieve high performance. In this study using the magnetohydrodynamic simulation code for
planetary magnetosphere (not benchmark code), the real performance of ThunderX2 is evaluated and compared to
the other CPU real performance.
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Figure 1  Architecture of ThunderX2[1]
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# 1 ThunderX2 ##FHH L 2T LD

Table 1  ThunderX2 Computer System
System | HPE Apollo 70 System
Node CPU | Cavium ThunderX2 CN9980-

2200 x 2 /node
Num. of core | 32 cores /CPU

Frequency | 2.2 GHz

Cache [L1 : 32 KB, L2 :256
KB/core
L3 : 32 MB/CPU

Rpeak | 1,124 GFlops /node ({545 )

Memory | DDR4 128 GB /node
Bandwidth | 341.2 GB/s /node
B/F|0.30

Num. of node | 4 nodes
Rpeak | 4.5 TFlops
Node comm. | InfiniBand EDR 100 Gbps

# 2 ThunderX2 O F~— 7 fER [2]

Table 2  Benchmark Results of ThunderX2 [2]
Workload ThunderX2 SKL Xeon Gold 6148
STREAM 251 GB/s 198 GB/s
HPCG 35 GFlops 36 GFlops
HPL 92 % 72 %
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Table 3 Halo communication time including pack/unpack

operation on each domain decomposition

W15 iR /step [sec] | @1E HEE]/64step [sec]
1D 0.001901874 0.486879706
2D 0.003084081 0.789524734
3D 0.018849426 4.825453103
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F 4 FRx IR Y AT MBI D IERROBIR[7, 9, 10]
Table 4 Performance trend of various computer systems [7, 9, 10]
Core/CPU Rmax Rpeak |Rmax Efficiency |Suitable CPU
[TFlops] | [TFlops] |[/CPU [%] domain architecture
[GFlops] decomposition
SX-ACE | 1024/256 29.20 65.50 | 114.0 45 3D xyzm Vector
K |262144/32768 914.12 4194.30 27.9 22 3D mxyz SPARC64 VIIIfx
FX100| 16384/512 91.49 576.72 | 178.7 17 3D xyzm SPARC64 XIfx
CX400| 23616/2952 104.23 510.11 353 20 3D xyzm Xeon (SandyBridge)
HA8000 | 23160/1930 83.42 500.26 432 17 2D xyzm Xeon (IvyBridge)
XC30 448/32 1.37 16.49 42.8 8 2D xyzm Xeon (Haswell)
XC40| 1088/16 4.32 48.86 | 273.3 9 3D xyzm Xeon Phi KNL
Xeon Phi 5120 60/1 0.08 1.00 84.0 8 3D xyzm Xeon Phi KNC
Tesla K20X 896/1 0.15 1.31 153.3 12 3D xyzm Kepler
ITO-A| 72000/4000 470.10 6912.00 | 117.5 7 1D xyzm Xeon (Skylake)
ThunderX2 256/8 0.70 4.50 86.9 16 3D mxyz Arm v8

B CHHA &5 ARM 5% CPU & 3, SIMD &5 O bit 1§
W7, ZOEFIHEE TIEMERMEL 72 5 TREMER & 5 .
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