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Performance measurements of different scalar architectures with
Magnetohydrodynamics code

KEIICHIRO FUKAZAWA™  TAKESHI NANRI™
TOSHIYA TAKAMI™

The magnetohydrodynamics (MHD) code we have developed is used to study the space plasma and measure the performance on
the various computer systems thus it can evaluate the performance of computer systems relatively. In this study we have
evaluated the latest computer systems of Kyushu University, which are Fujitsu FX10 and CX400 with three-dimensional MHD
code. For parallelization of the MHD code, we use four different methods, i.e., regular 1D, 2D, 3D domain decomposition
methods and a cache-tuned 3D domain decomposition method. We found that the 3D decomposition with the cache-tuned of the
MHD model is suitable for FX10, while the 1D decomposition method is effective to the CX400. As the results of these

measurements, we achieved a performance efficiency of more than 20% on the both systems.
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Figure 1 Configuration of magnetosphere
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CPU Architecture

8 cores Sandy Bridge Xeon E5

Frequency

2.7GHz (172.8GFlops)

Cache

L2: 256KB/core
L3: 20MB/CPU

Memory | Band width

51.2GB/s /CPU

B/F 51.2/172.8 0.30
Node Number of CPUs | 2
Memory size 128GB
System | Number of nodes | 1476 (23616 cores)
Rmax 510.1 TFlops
Node comm. InfiniBand FDR (6.78GB/s)
2. MHD A#ExX

FHTTATOEEITE THEWDIZ, TOFEHH

CPU Acrchitecture 16 cores SPARC64 IXfx
Frequency 1.848 GHz (236.544
GFlops)
Cache L1: 64KB/core
L2: 12MB/CPU
Memory | Band width 85GB/s /CPU (=node)
B/F 85/236.544 0.36
Node Number of CPUs | 1
Memory size 32GB
System | Number of nodes | 768 (12,288 cores)
Rmax 181.6Tflops
Node comm. Tofu Interconnect (5GB/s)

FX10 1% 1) & 31 F U BEH#Th 5 SPARCE4 IX fx &4
WLV AT ATHY, JUNKRFIZEASNT VAT LD
LA F 1ITRT. —77 CX400 % Sandy Bridge 7 —% 5 7
F v D Xeon E5 ZHE#H LIZPLHBRPC IV FAZ XA T D
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Figure 1  System of simulation
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Figure 3 Concept of domain decomposition in 1D, 2D and 3D
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4.1 FX10 O RERT(E

FX10 TiFRICEA ST, — K (768 / — ) %
WCPEREREM 24T - 7=, = > 234 T % Fujitsu Technical
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Figure 4 Performance of MHD code on FX10
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Figure 5 Scalability of MHD code on FX10
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Figure 6 Performance of MHD code on CX400
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Figure 7 Scalability of MHD code on CX400
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Table 3 Performance trend of various computer systems

Core/CPU | Rpeak | Rmax | Rpeak |Efficiency Suitable CPU architecture
[TFlops]{[TFlops]| /CPU [%] domain
[Gflops] decomposition

SX-9 64/64 2.19 6.55 34.2 33 2D Vector
SX-8R 8/8 0.08 0.28 10.0 28 1D Vector
HAB8000 8192/1024 | 10.04 | 75.37 9.8 13 3D_A Opteron (Barcelona)
HX600 1024/256 | 2.17 10.24 8.5 21 3D_A Opteron (Shanghai)
FX1 1024/256 | 2.08 10.24 8.1 21 3D_B SPARC64VII
SR16000/L2| 1344/672 | 5.38 | 25.27 8.0 21 3D_B POWERG6
RX200S6 864/144 3.51 10.13 24.4 35 3D_A Xeon (Westmere)
RX200S3 1536/768 | 2.54 18.43 3.3 14 3D_A Xeon (Woodcrest)
XE6 8192/512 | 14.16 | 81.92 27.7 17 1D or 2D Opteron (Interlagos)
FX10 76800/4800| 234.59 |1135.41| 48.9 21 3D_B SPARC64 IXfx
CX400 23616/2952| 104.23 | 510.11 | 35.3 20 3D_A Xeon (Sandy Bridge)

(©2012 Information Processing Society of Japan
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