Vol.2010-HPC-124 No.5
THBAL BT 2010/2/22
IPSJ SIG Technical Report

Ty arEYEEELT-
FDTD h—R LD ERERE

2l VAR < B N -
I I SUNE 712

AFRICTIE, @R ERERNTO—F1ETHD FDTD IEIZBIT X vy v a AE
U EEE LR ETEICE L TGRS, FDTD EOFE B — RV ITHERI SR IC
EIa2LV—7I2E 52N, £X4A AT vTIT kb\f%fzﬁ&ﬁé‘é%wﬂ_‘ﬁfim’ﬁ
ﬁém% FDTD 7 — RNV E G-V D — R/ A2 T ERPKREL, TAE

VR ORBEZ T VWHETH S, 2T, AF ifi%ﬁ%ﬁkwﬁﬁuﬁﬁ
L, IO/ COBEMGIAEEEEIA LAT v T RELOEIRT LI LI
i@,#%7&1X%)%ﬁﬁ@ﬁb,HHD%*ZW%mE’%ﬁTéﬁ&%FQ
T5. ZOFER, 4 =270 AMD Opteron 7t v HiZ L BEEERICBNT, %
a7 CFDTD #— NV EWATICFAT LI2GE, @O FDTD L0328k L i L ¢,
% 3 Bl EES.

Cache-Aware Performance Improvement of FDTD Kernel
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This paper deals with performance improvement of FDTD kernel for high fre-
quency electromagnetic field analyses. The FDTD method is one of explicit time
stepping methods. The electric and magnetic fields are updated alternately in
each time step. Since the calculation of the FDTD method has a large byte/flop
ratio, its performance is strongly affected by memory throughput. In this pa-
per, we propose a cache-aware FDTD method, in which the analyzed domain
is divided into multiple small domains. By updating electrical and magnetic
fields in each small domain in multiple time steps, we can utilize cache data
efficiently. Numerical tests on a quad-core AMD Opteron processor show that
the proposed FDTD method attains up to 30 percent speedup compared with
an ordinary implementation of the FDTD method.
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Fig.9 Performance of Tiling (1core/processor)
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Fig.10 Performance of Tiling (4core/processor)
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