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Performance Tuning of HPC Application Programs for Power-
Budget Oriented Next-Generation Supercomputer
— Case of A Quantum Chemical Calculation —
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An application program will be run under a power limit on the power budget-oriented next-generation supercomputer which is
assumed an available power budget is the most important resources. Under such a power limitation, the technique to optimize a
performance by regulating the power distribution is desired. Therefore, we carried out the performance optimization for the kernel
program of a quantum chemical calculation under the power limitation by control the power distribution to the CPU and DRAM
using the Running Average Power Limit interface equipped on the Intel Xeon processor. As a result, we obtained the ~10%
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performance enhancement by changing the power budget distribution for every function in the kernel program.
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Table 1 Experimental environment

# of node 1
Motherboard SuperMICRO X9DRL-iF C602chipset
CPU Intel Xeon E5-2620@2.00GHz

6 cores X 2 sockets

Memory 16[GB] %8 (128GB)
0S CentOS 6.4 64bit
Compiler Intel Compiler Version 13.1.3 (icc, ifort)
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Figure 1 Profile of power consumption of the SCF program
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Figure 2 Power consumption and performance data for

mainly used functions in the SCF program
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Figure 3 Change of average power consumptions of CPU

and DRAM when various power limits for CPU were applied
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T, /— REZR EOREBRERTIIR, BNV y
NV AT AR—PFIZED S TT, TOE NNV =y b
DOHLETT AN r—rarasshzifesegs, &
IWREERD ERELT, DL 57 [EHRMEI 2 2
V] ERATAGEOT ) r—va T AOKE
fbix, ZhFEcoliERElbE TR2LDICRD B X
TV, ZORIBRENAY =y MilIBRH LR T, 77
Vor—yary7ulI  AokEEbE EOXIITATIN, &
WO ZEEEZ, TORERDLZDIZ, AEIL, EFb
FHR TSI ARG E LT, BHRMEOMRER o B
3, BLY, XV zy ML EBUNATI 2 &I28D
MRERELEIT o7, ZOREE, BBAREE, 15077
Vor—var7uar I aNTHERESBRSTEY, 20
REHIZIS CTeB AT = MRS EAITS 2 & T, BAHK
TTOT TV r—varrn T aoMtiEn e ERTE
LT EBghoTo. Fiz, EHFMEL IPCRLLC I A L
OYEREEH & ORI, W eno b, HEARGH L Z E1H
binklpole. 5%i%, BE/OLNTODIEROMIT T2
<, o7 T r—arra s aextd b IEREE,
T 21TV, BRERBEI AN =y MY & MREIE R & L
OBFHEMEZ I M LT, BN T T 5 MRe kb
DOAE LR IRV TETHS.
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