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An MPIT Parallel Computational Method for a Volume Integral Equation
for Elastic Wave Propagtion in a Half Space
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It is true that the volume integral equation method based on the generalized Fourier transform
and the Krylov subspace iteration technique is free from derivation of a huge and dense matrix.
The reduction of the CPU time, however, is still required even after the introduction of a fast
algorithm for the generalized Fourier transform. In this article, an MPI parallel processing is
introduced for the reduction of the CPU time for the analysis. Based on an investigation of the
structure of the generalized Fourier transform, a parallel algorithm for the generalized Fourier
transform and the Krylov subspace iteration method are developed. The verification of the
present parallel method is carried out with numerical results. It is found from the numerical
results that the reduction of the CPU time is realized successfully. The reduction of the CPU
is around 65% in the case that 4 CPU parallel processing is employed.
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N—T%HU, MPI DT —X@EDH%, $HiE grid (25
T2)N—7DORTFFT2D # 3—)LLT\W5. £LT
FFT2D DEFFIE—2D cpu TEFF LR ITNIEER 574
V. P A ERIIABE I 2 B8V, 25 LM
B — b Fourier AT X HICHEE L 05, 514,
HAERHE DX 5 R DK% 5 2256121, ZoM#E
DR BEHTH D.



parallel
non-parallel +

x2[km]

B9 MR 31T 2 BELIES D L

TIME[min]

CPU=1 CPU=4

E-10 FHEBRRE D g

4.3 REDOHME & HELRDORE K

B D & 5 1ZF-9 (2R U 72 SR b OBGELIE A3 E
FPRICIEDS > T2 DI, BREFRREEE DR S T DE
ET, HEIMRANEZ5EZTWS2OTHD. ZDL
S OBELIE OFREWTH COIRIFDO A Z K11 1IZRT.
I Y DA, MR OIRIFON EIZ K TRIAT 5.
7z, MHEDEA BIVITIFIRIEDOALED 21 FERED AHA
RUTWS. BELEOZARIEIX, ASHEEIS O R
2T, BhERD AR % R o 72 R DML
BLTOWSZERRTEND. ZLT, HEDELE
DAFAEFIE TIXEELIE OHRIEIZ/ NI <SR- TS, #E
B & T CTHELE OHRIEAYVN X WL X E-8 (2
R LI, AFHIRIEZDE DM, FEO FDF/EMH
BWAETNS LK BoTWEZ &b EEZLND.

22T, IRFEMEE o M EE2BE I TAS. BH
DS XDOEMIEE-—T7 # WS, H-12 I3RIFAE %
21 =4 km, o =0 km & U7z & ZOEW M DHEL
FOWREDNHTH D, MREAE TIIEEDORES &
DiE T Rayleigh M X 4, B MaEL TS
FEF- DR T X 5. Rayleigh IEAMEE DR S E LA
DS X NS HE ML, EEORES L THERK Y
NBELE A MEX TS U, £ Z T Rayleigh & UT
2B 7-DEEZLND. ROTHENMERET S
FERPIZDOWTIE, SEIFEEOR S T TERS

displacement[cm]

0 0.03
0.025
0.02
0.015
0.01
0.005
0

x3[km)]

o N BN

®-11 SAENTHCOBEI O iFlE (A 21 = 0 km )

displacement[cm]

0 0.03
0.025
0.02
0.015
0.01
0.005
0

x3[km]

o AN N

Bd—12 $hiE K T OHELIK OHRIE (MIRAIE 21 = 4 km)

NTWD., ZHIXEEORES TOERT, BEDRES
FILERNT 2B OLT S RO AEDES L DI,
AL RREEDOBELENFEL TWE2OTH .

B-13 IZHRIFEAIIEE 21 =8 km, 2o =0 km & U7z
& EOMEWHOBELIEDOIRIEO MM TH S, MK
FHETIERIE) BEOFE S DB ET Rayleigh 23l
EIN, WIANMEETLIRTVHMETES. LA
M5, Rayleigh DRI IZIRIEALE M 21 = 4km D &
FLDENILBoTWS., 22T, REIVNI B>
T2 DIk Rayleigh IO AL 5T, RO T HNERET
BDEBFIZOVTEZERD I ThHD. ERBEOIRIE
AWNI KR 72BHIE, RO NHITERET 2 AHED
FRE LD PIEEDFES IR Y2 680> 72720
LEZOND. TRDL, FEKRIIMEFEDOTOL AT
DFRAMENZOFRERIIKBLTWD EEZOND. &
72, ZD7HIZ Rayleigh JDIRIEL /NI < Ko/
ZAbhd.

INSOBEFHHATINAET S Z LI, HEORS E
DE_Lf1E T Rayleigh AR I b Z &, RO A
VARRE T 2 HORLIR I3 A B D AR 1T B X
TWSZEThd. ZITOFEIFTRTIHFIGHEIC
FEDOWTWD. 25 M FIGHA O S I  FR 55
FIGOWILHL 2 B<HHL TVWEFE X 5.
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displacement[cm]

0 0.03
0.025
0.02
0.015
0.01
0.005
0

x3[km]

o N BN

B1-13 SRIEWITCOBELIE OIRIE (MHRALE 1 = 8 km)

5. him

ARFWXTlE, VRPNV ENG O 72 O DB D
PRI U T, MPIWSIEHEDEAZAAZE DT
H5. —#ft Fourier Z#1 ¥ Krylov #5028 M I 8 iR 1k
EN—ALTDEIARFRIZNUT, EDEIITHEHAE
) B DB % M AR D EOHF T TH o 7=,
ZD=HIZ, 3k Fourier Z#1 & WA OREE &
TINT) XALEEE L. TLUT, ZOFELEZILITK
SERERED grid I 2V — T DTy 7 5EE NS
FHEEERLUE. TUT, 2070w 75E0AEN
Krylov ¥ 2 EfED 7o 22 & BT 5
Z MWDotz WIHEFIEDZ Y DMGEIE, Green
BB DOME S & OEELART OFE R 2 12/ > 2. BEE!
BEERIZ L NE, WHRIZ &> TH Green BBOES
FUOEFEBEOEIZIFE A EED LT, WL TEDOR
WMEDFE I T X 2. HERROHEEIRIZOWTE 4
CPU % WA FIFHE T, REROBEREF DK 65%H
HICE 2, 22 e, s, AT 6 2
CTCORHEMUEFULIZLE L 28 DTHD L &R T
CEZOHNS. SHOMEL, mEEOHEER 0
fRAr il 725 & COZERI A — D (8t km)? THD Z &
#EELUT, ZODZER AT — ) VT O SRR E DR
@752 TH 5.

B
AL, I CGERCRL R KERAE, B

M AHEE (KR) #8115 LoFEmICE<EH>TY
Y. RUTHEHOZERL Y.
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