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Model name Atmos
[ACCESS1.0, ACCESS1.3 Australia
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o ?
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[CESM1 (CAMS.1-FV2) UsA / B
s o é
| CNRM-CMS / i
g : /
FGOALS 82 China z
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FIM.!M vio ; Chise /
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7
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Atmos  land  Ocean

NN
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INGV-ECHAMA
INM-CM3.0
iPst-cva France
IMIROG3.2(hires)
[MIROG3.2(medres)

Increasing resolution Atmosphere / Ocean

{total number of horizonal grid points) 8000 30000 52000 12000 50000 110000

Increasing of resolution and complexitz

from IPCC AR5 WG1 report
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h3ou_put_data

dot=1, Nu

h3ou_set_time

h3ou_get data

h3ou_put_data

end do

h3ou_put_data

m_Step ‘ dot=1, Num_Step
h3ou_set_time
h3ou _get data

h3ou_put_data
end do

2022/10/14 WaitlO/MP &4

Parallel Exchange

Single Program

Model A

Model B

Multi-Program

R

Model A

Model B

Model A

Model A Model B
Model A Ea Model B

Model A Model B

Model B

Serial Exchange

Model A

Model B

Model A

Model B

Model A

Model B

Model A

Model B

Model A

Model B
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h3ou_put_data h3ou_put_data
|_> send_buffer / send_buffer

A

dot=1, Num_Stepl [ dot= 1, Num_Step2 7___95515* *ﬁFEﬁE—I-%E/_
\ h3ou_set_timeRAERTEITEND
h3ou_set_time h3ou_set_time

|—> interpolation |—> interpolation

l— recv_buffer recv_buffer
A\ 4

A

A

h3ou_get_data h3ou_get data
put, getlZh3ou_set_time®#
b EZTHEATEELL
h3ou_put_data h3ou_put_data
|—> send_buffer |—> send_buffer
end do end do
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Application A (e.g. Atmosphere Model Application A (e.g. Low Resolution Model)
App Al App A2 App A3 App Al App A2

h3-Open- h3-Open- Ensemble h3-Open- h3-Open-
UTIL/MP UTIL/MP Execution UTIL/MP UTIL/MP

— Management
Coupling Ensemble Reduction/Broadcast
w/ Grid Remapping

h3-Open- h3-Open- h3-Open-
UTIL/MP UTIL/MP UTIL/MP UTIL/MP
App B1 App B2 App B3 App B1
Application B (e.g. Ocean Model) Application B (e.g. High Resolution Model)
M x ( A + B ) execution (M xA) + B execution
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Case # of grid total size  size/process 50
Co 81920 26214400 163840 40

C1 163840 52428800 327680 B 30 /
C2 327680 1.05E+08 655360 ‘é’ -

C3 655360 2.1E+08 1310720 =

ca 1310720  4.19E+08 2621440 10
0

Cco c1 Cc2 Cc3 Cc4

==Socket —File FLOW
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(Python)
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Coupling Phase 1 Coupling Phase 2
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with Machine Learnin
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Correlation between reference and Al output

air density 0.53847887 0.00017136 0.6194595
internal energy 0.58866578 -0.00019053 0.6769882
water vapor 0.56042855 0.000008773 0.6494912
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remapping by the coupler

Nudging large-scale status
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