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Power Consumption Evaluation of an MHD Simulation under CPU
and DRAM Power Capping
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Recently to achieve the Exa-flops next generation computer system, the power consumption becomes the important issue. On the
other hand, the power consumption character of application program is not so considered now. In this study we examine the
power character of our Magnetohydrodynamic (MHD) simulation code for the global magnetosphere to evaluate the power
consumption behavior of the simulation code under the CPU and DRAM power capping on the parallel computer system. As a
result, it is confirmed that there are different power consumption parts in the MHD simulation code, which the execution
performance decreases or does not change under the CPU power capping. This indicates the capability of performance
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optimization with the power capping.
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#F1 &Ll CX400 OFET
Table 1 System of Fujitsu CX400

CPU Architecture 8 cores Xeon E5 2680
(Sandy Bridge)
Frequency 2.7 GHz
Cache L2: 256 KB/core
L3 :20 MB/CPU
DRAM | DDR3-800 8 GB x 8 /CPU
B/F 51.2/172.8 0.30
Node Number of CPUs | 2
Memory size 128 GB
System Number of nodes | 1476 (23,616 cores)
Rmax 510.1TFlops
Node comm. InfiniBand FDR

#£2 BAIEV— 10T

Table 1 System of hand-made sever

CPU Architecture 6 cores Xeon E5 2620
(Sandy Bridge)
Frequency 2.0 GHz
Cache L2: 256 KB/core
L3 :15 MB/CPU
DRAM | DDR3-1333 16 GB x 8 /CPU
B/F 85.333/192 0.44
Node Number of CPUs | 2
Memory size 256 GB
Mother | SuperMicro X9DRL-iF
board (Chip set: Intel C602)
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#3 MHDY I = L —3i g dcalc-part iZ361T 5L E S

Table 3  Power consumption of calc-part in the MHD
simulation code with several nodes

Number CPU DRAM Elapse | CPU/ |DRAM/
of nodes [W] [W] time node node
[secl W] Wi
1 188.32 65.05| 390.58 | 188.32 | 65.05
32 5,913.20 2,106.83 | 394.81 | 184.79 | 65.84
64| 11,985.89 4,867.42 | 393.68 | 187.28 | 76.05
128 | 23,743.39 9,723.32| 390.56 | 185.50 | 75.96
256 | 47,485.39| 19,063.96 | 392.37 | 185.49 | 74.47
512 | 95,654.56| 35,059.75| 393.59 | 186.83 | 68.48
1,024 | 187,010.42| 63,209.26 | 388.64 | 182.63 | 61.73
1,472 | 272,996.83 | 101,796.42 | 392.94 | 185.46 | 69.16

#4 MHDY I = L—3i 3 vrdDdata-part i3 B HEEN

Table 4 Power consumption of data-part in the MHD
simulation code with several nodes

Number CPU DRAM Elapse | CPU/ | DRAM/
of nodes [W] [W] time node node
[secl wi [wi

1 172.45 77.75| 67.58 |17245| 77.75

32 5,444.98 2,492.62| 67.00 |170.16| 77.89

64| 11,379.43 5,563.98| 62.30 |177.80 | 86.94

128 | 22,479.50 10,988.15| 63.94 | 175.62 | 85.84
256 | 44,048.63 22,544.07 | 68.56 |172.06 | 88.06
512 | 91,172.67 39,570.63| 65.03 |178.07| 77.29
1,024 |179,769.18 65,274.78 | 106.23 | 175.56 | 63.74
1,472 | 252,556.57 99,835.16 | 114.65 |171.57 | 67.82
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data-part OFERZ K 4 17T, WEBDHIRR2WVIGE
TI175 W RREDOWHEEIZ 72729, data-part 180 W @
HEBENHIRE CEIUT ERESRELITR X 2. 180 W
DOFIFRLLT Tl CPU {HEE NI T > TW523, Elapse
time (XU EE(LLTE LT (67~72 #), DRAM DiH
7 771% Elapse time LA EICZ L2 R S 720, _zm;t"r‘“—
X @ load/store &\ o572 A Y & D BIEN S WE T
CPU DHEE %O L TH, %%)L@QWC%Q#%
<, RBEFEIZ S ZE EREBNR W L ERL TS,

CORRIIT SV =g CEITHICENICEEE
HIRRA4T 5 &, FHEMRRITE & ST, WHEREIEZHET
EDHHHLDO—DEERD. ZOLK IR AEBEOT TV
= a VEIREIZHURE L TWARWA, ZhANBIZASD
TV =2 a B ED LD REEENFEEZ OO NE
BT LREERAEZZOND.
3.3 CPU-DRAM BEBHH BN HZEE

CX400 (21X DRAM D{HEETJHIBRDI T HALIR D> 72

728, HIFRA T B A5 SuperMicro O~ —HR— K& Fl A
L7 BAE—NEFIA L TRIEZE{To72. CX400 & [FIERIC

2014 Information Processing Society of Japan

Vol.2014-HPC-146 No.5

2014/10/2
180 120
-@-calc-part elapse time
160 | -k-data-part elapse time
CPU power consumption 100
— 140 | . E‘
%) Memory power consumption ==
[0} c
W, 120 | 8 9
) k=3
£ 100 ¢ 5
O 60
& =80 S
© e
W e0 | 40 g
o0 [s]
N o
20
all \\l\g
0 x = . 0
50 56 62 68 74 80 86 92 98 104
Power capping [W]
iy
X5 HIEY— N2 % CPU B/IHIR T CoRER R

Figure 5 Measurement results under the CPU power capping on
the hand-made sever
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Figure 9 Elapse time of MHD simulation code in changing the ratio of CPU and DRAM power consumption
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Table 5 Ratio of CPU and DRAM power consumption
Total power budget [W] | 140 | 130 | 120 | 110 | 100 | 90

CPU/ DRAM of Naive 4.00| 3.64|3.29| 2.93| 3.17|2.75

CPU/ DRAM of Best 250 2.25]|2.00| 2.06| 2.13|2.21
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