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Fig.2 Data flow between the Atmosphere and the Ocean model.
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Fig.3 Example of model grid index.
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Fig.4 Idealized interpolation code.
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Fig.5 Idealized interpolation code modified to one-dimensional operation.
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Fig.6 Schematic image of interpolation computation.
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Fig.7 Schematic image of localized interpolation computation.
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Fig.9 Subroutines for getting the variables used for interpolation operation.
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Fig. 10 Example of interface subroutine for interpolation.
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Fig.11 Schematic image of data exchange flow.
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Table 1 Code change metrics of ESMF.

Model Total Deleted Added 0000%0
ADCIRC 19,782 462 826 6.5
COAMPS | 95,815 5,992 7,295 13.9
HYCOM 27,422 727 1,114 6.7
NCOM 36,996 775 1,553 6.3
WASH 28,716 18 434 1.6
SWAN 33,146 67 1,252 4.0
HAF 12,306 1,320 2,516 31.2
\

DO M = 1, IJ_AMAX
LO = IJRECOV_A2M(M)
LA = IJC20(M)

FATM = SATM(M)/BFAOCNG(LO)*FCA20G(LA)

BFAxxG(L0,1) = BFAxxG(LO,1)-BFAyyG(LA,1)*FATM

BFAxxG(L0,2) = BFAxxG(LO,2)-BFAyyG(LA,2)*FATM
END DO

DO LO = 1, NXYGDM
UFACT = BFAxxG(LO,1)*FACTM*DT1SAV
VFACT = BFAxxG(LO,2)*FACTM*DT1SAV
BFAxxG(LO,1) = RU(LO)*UFACT+RV(LO)*VFACT
BFAxxG(L0,2) = -RV(LO)*UFACT+RU(L0)*VFACT
END DO

o /

012 OO00O0ODOOOOOODOOO
Fig.12 Original interpolation code.

O0000o0o0o0o00oo0ooo0@o0oooooooo COAMPSOODDOOOOOO
O000000o0o0oooOoooboOoUOoUoU0 ESMFOOOO 180000000
O000o000o0o0ooOoooooooooooooooMIROCOOOOOOOOOOOO
gooooooooooooboooooooooooooooboooobocooooooDobooOoo
0000000o0ooooooooooooooobobob0 JewpOOOODOOOOCODODODO

gooooooooooooooooobbOoboboboboOoOoODODOOObOOO00oOoOoo
goooooooooobooooo1200000C0b0OoOoO0O0DOOOOO0O000000

000000000 0O0000o0o0O0ooO0oOoOd Vol.2 No.o4 95-110 (Dec. 2009)

4 N

do i = 1, size(index_s)
send_point = send_data_index(i)

recv_point = recv_data_index(i)

fatm = satm(i)/bfaocn(recv_point)*fca2o(send_point)
recv_data(recv_point,1) = recv_data(recv_point,1)
-send_data(send_point,1)*fatm
recv_data(recv_point,2) = recv_data(recv_point,2)
-send_data(send_point,2)*fatm
end do

do i = 1, maxval(recv_data_index)
ufact = recv_data(i,1)*factm*dtisav
vfact = recv_data(i,2)*factm*dtisav

recv_data(i,1) = ru(i)*ufact+rv(i)*vfact
recv_data(i,2) = -rv(i)*ufact+ru(i)*vfact
end do

013 0DO0000OOO0oO0Ooooooad
Fig. 13 Converted interpolation code.
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Fig. 14 Data flow between AGCM and OGCM by the Coupler.
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Table 2 Resolution used for perfomance measurement.
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Fig.15 Costal line and domain decomposition pattern of AGCM and OGCM.
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Fig. 16 Elapse time at medium resolution (sec).
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Table 4 Elapse time for interpolation at medium resolution (sec).
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Fig. 17 Elaps time of AGCM and OGCM at high resolution.
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Table 5 Elapse time for interpolation at high resolution (sec).
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Fig. 18 Ratio of calculation to problem size of AGCM and OGCM.
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Table 6 Exchange data amount of original code (byte).
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Fig.19 Exchange data amount of coupled models.
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Fig.20 A number of grid points of SEND model used for interpolation on RECV model (Upper:
OGCM — AGCM, Lower: AGCM — OGCM).
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Fig.21 Data amount ratio between coupled model and original model.
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Table 7 Average value of exchange data amount ratio.
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Fig.22 Data amount ratio in relation to OGCM domain decomposition.
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Table 8 Memory usage (MByte).
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