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We present a computational performance of the smoothed particle hydrodynamics (SPH) simulation on three types of currer
shared-memory parallel computer devices: many integrated core (MIC: Intel Xeon Phi) processor, graphics processing unit
(GPU: Nvidia Geforce GTX Titan), and multi-core Central Processing Unit (CPU: Intel Xeon E5-2680 and Fujitsu SPARC64
processors). We are especially interested in the efficient shared-memory allocation methods with proper data access pattel
on each chipset. We first introduce several parallel implementation techniques of SPH code for shared-memory system. The
they are examined on our target architectures to find the best algorithms for each processor unit. In addition, the computing ar
the power efficiency, which are increasingly important to compare multi device computer systems, are also examined for SPt
calculation. In our bench mark test, GPU is found to mark the best arithmetic performance as the standalone device and the mc
efficient power consumption. The multi-core CPU shows the best computing efficiency. On the other hand, the computationa
speed by the MIC on Xeon Phi approached to that by two Xeon CPUs. This indicates that using MIC is attractive choice for the
existing SPH codes parallelized by OpenMP to gain the computational acceleration by the many many-core processors.
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Numerical investigation of efficient parallelization of large scale quasi-dynamic earth-
guake generation cycle simulation
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Ohtani et al.(2011)%, #EFhHWRHEY 1 7 )VORIEIC, H-matricesi: EPHINS, 1752 BEE 72T 72E] L
il &2 D/IMTH RN EAG T 5 FiEZ @ Uiz, 2huc kD, WiEOBRIEE N A 10°-10° OFiPHT, M8 DOithiFEY
A 7 IVERHE LT OEBEED, 1ERED O(N?) 15 O(N)?20(NlogN)ICik P TEZ T L bixh, FHavEa—&ikE
DRIRFFETHFRE 2 FIH U7z capacity computingc X - C, Fk47% M8 75 ADMIERETF VA ZFHMETZ 5 X5 I
EoTET.

UL, FHEOTL— FERTIE, EMEINDE (TN KIE) IEAREANC I 2 HE R L OME/FRIC K > TR
HENTED, WETAINVDY I al—y 3 VERHFISEDT 3I1CIET 5 Vo ek & i 2 — )V OHIEE O HAEH 7Z €
TIVET 208N H 5. ZDTzdicid, 5e T 2 R/ MIEOMEZ ST % 721 oMz etz e 7k d 25 7
L— MEFUCEA T 208V EL, BIZIE, EROMETHRE L TWIIEBEDOSY /= Fa— RERAEL L, ZO< T =
Fa—RXD 2/NEHEMEBEEFTEDEY I aL—ya v ZEdT 5 LINE, 7 VHIERTEOWEEDHERDIIZED
JLZ /1012750, 7L — M Z 1001507 Ay & aNBEE T 2 2 LD ERENS. Zo Vo, koY
U7 )V CPUTOFEIFANATREL 720, OV ¥ 2 —2FEDO KBRS EREO R 72 FIH T 2% X 5 %51 (capability
computing)z i d 2 ENELS. LUENS, BENGHEY A7)V 2 2 L— 3 YORBITIE KBS EA W2
FAARTH 5.

FKA4E TN X T, Ohtanietal. (2011 Nz E T IV L AIFREDE 7 /)UK (N=3x1C) IC Hmatricesi#&H L, Wi51£7%z
ERREEL UMb R L TETW5. Z0EE, Hmatrices(bii DB 141 EUEICT T /5 RIS B4 TH| Z YT 0 Ed %
KI5\ RIRDE B Z T L, B liEzE MPI 7 at ZICE| 04T, ZDONY RIgICA—/N\—F v 7§ 2/M7
722D MPI 70t ZICEI D BT 5 X5 G—RenEl TSGR ZFEAME L TWa. T OMSHEFIEIZEE D /N> Rk
Z s S/AMTHNCBE T 23Ny REEETEE DA E L 2D, a—T ¢ Y7 WNEMILTE 5K, T 90\ eEE/IMTHNCE
T HEEDO—HRIE, EEUNY FETH—OFEZ IR DRI RENMEL S, DX, KiidzZE LS, &
U7 IVEHEE IR LU T P —Z2IVHEENE LEARLTLENWA A Y T AT =) U IRERD I BIc kb Loz
T AUy FB D, BITOUMHETTEE RIS TDOFATICHE E R

COTEND, SREEALE, 1TAMONY R5EZD 5 0EBICHZ 2 LI KD BEEFEEOHEMZMRIL, #1713
YR, FGHANE DBz L, 2E%E 2 otk d B8 Tk z RIE Lz, DFE D, EkO—2XoenE|
DOELTNY RHNOHBRZWGHNIET R LICk> T, 2RELTDODARE—RT7 v T REAS L LT3,

BTN RNT, AIMTBIIOKZ X LN Lict A X (70w ) ZHUEIC UT cyclic @l z1T 218, KREBIMTHNE
IOt RcpEE N, EEOARINS Y RAZRHTES. L, ThUCX > TRERD—RIerEFHRIC RS &,
AMTEIN T OIS & (Rf&INRTTE-N T MV ORS R 215 % T8 0) M THI OIS O Wi 581 1/3 RidBinE s
Eix%. UL, fr0Elc K3 ERIEMOME &, WEZIT/NY FRNTIHFBETES 2 L, EDFFRENICES T,
RS TE, [AUIHE (1024MPI 7 a1 R) OFHE (N=1.3x16) IR L, fEkiELD 25 EoEE bz ER L TV

SR U5 E A, Ty ZEC - SO ROMSEEE OS85 A ZDFFEIC K D HESEE0/NT 2 AN
ZbL, ke UTORMEMRRICEERZRIEFT EEZbNS. S5k, WHLOHEZZFELE, REgsilis T A &
DREREFEIEL TN T &Iidixs.
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