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I EMA B S,

AT E R NR R HAS
e E ROy IS BT AR B, R REAH
BITF & X% ESMF, sREE S A iR U m B
HTEANHEMET. ZE—ERE RS TE
AR AT BHEE.

R, B ZAE A BT BB R
B ARETET ARG i BN
A ATEEBRNFTRENSEET B UL PE
HEMEEARENRESRE T, XEIERE
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AR, —RORR, BT IR R R E A 6E
S EARE R LA, M FHAMNIFTESR, 4
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HET, RraE 2 EA h TEE SR
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FEIERES#EES o2 ETH R VM 20838
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IEEBTERAER S, ERFERRS R E.
HESREUEEEGRSBRE IS EN
B, B E R RE,

5% POP BT MPI A9CEE48 He, S0 A3
TG HES T ABARE, NI fRE S 58
Tt 5EEIEML R AAT RRIEER
FIR R E AT R BN s T T BT
BERN A EEIFTENYT Bl friRE. Bk, 5
BT A S T B,

3.3 AFMREHTER

PR T AR N E R R E BF
BN o AT R o) 6 BB B g, SR
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RET A EBTTR(mE 1 frn) , REFEEd
openmp FIHATEFRBGTAMFAFTIHE. £
FEFEAN EEMT openmp H4T, REHTEE
BB EF U RS EETTER TR
HiE. BRREEMNE, 5— KA openmp it
AL, T KB MR T A e, b T ras
BRI E—HNEESHREERT AR A, HiL
REMAREAE T EAENAEEREREs T&K
BEEHEE, A RBETRa ERdEWR. A
TRRERE, A BN EBPHTHGRET
— A EHRSSH, W 6 B,

HibA =S4

FeitEss

Hibiten

Pl 2. [k

H6 FITEESNRLER

AR EERAT FEHEAFITX Z 8T, EHiE
Ra gt =8B BaRs 4, R5 LIRS &,
REENATAASITRERE MR,
FEABIAR P BY PIRE BUH 25 L B Y DO S B AR
HHREEREH T AR, RES T RE N MR
AL B Y KRR I = AT R Z R AR
FAREH T ARG IR, EHEASHT KR LA
ENFEmEans g R A S, HEsEER.
AR ERIT R, HEE L MEE, #Ed
ECFR AL B AT LR EAE 1 P AUER TR SR T BEER — B
e BEAR, HEERASBR R B, AR S TMERENH
BEFHTER TG RES, EE A RE, 2
FhOT ABEL A WA AT, e A

4 A EFEE MRS S

AT A R AN E R SR
ETUTHEZERAE 16 M AN TEERN,EH
PBS fERfELEHESE. 81T TAMEED T 4 #
Intel(R) Xeon(R) CPU 2. 40GHz x 2,24G W 7%,
292G SAS 8% ,RedHat 5.4 BERE, TEFRET

BERE,E 8 MEES 8 MERIE, TLURRETT
16 AR AWRE—I0 8 3 A, 5 F WA
XA IE R RS AT HE6E A SR B LA
RAMRGIHTHECE. WEAERAEARAN
brenchX1 320 x 384 £y #%, POP BRI 4 2. 0.
1,MPI 52 3 { Fl openmpi-1. 4. 1, ESMF Ji & &
ESMF _5.2.0, Fortran 44i%25f# F ifort-10. 1. 022, 4%
FATTRE—A - 02,

F—H R H e RN A
JERIERTEREFIEE . WA I8 30 X,
BR25 H. ERAMAT, EESHERRAHERS
BEURA, WA — R A 20 % 29 gy RS, B
256 ¥ FIHE . IEBFERITEE R POP B Fd
iR A RS I H AT R R . il
L BATE B 0K 2 Bras A9 IE B HE B iEES R A
A TH R eE T HE AR A thER AL

£ HEAMNNERR

frase. 5 POPZH. .A’ﬂ-ﬁﬁﬁ - b
AT { 2} EERHA(s) i)
1 7482 7856 i
2 4042 4243 i
4 1981 2083 i
8 1191 1250 T
16 1082 1130 R
32 1238 1242 i
64 1257 1251 i
128 1534 1506 IEwE
256 2582 2453 i
LN . W
ol % e AL
S0 ""-:-.
E S0 %
- 2000 i\' ig—""
100 [ -
o

ks 1 & 4 8§ 16 32 od 128 I50

HES )
7 R POP SA#LEFEAELEE

ME T aTLLE i H s S 5 E POP /)
HEMFEFREEE. EFTERT 4 25, 4%
EFEANITEREEI RS TE POP &4,
LR gprof HATERAETER, PEL ESRR
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FEREAET.—FE. A0berEElFTETIN
R T A R A EUR R S — A, B Ta s
e EA AT RA T RAEO
KEMFA, B TIHTEGE, A TERNER
THEE POP EXEFELHIHTEFTHE. Hit,
RS TA LA SR EERNETH
E HEFENEANSATERE. SEPHEAIK
B R T 2 T R R,

B THIRA BRI S A E RN
B BCBCR . #EiE 7 LR POP AT
16 MHEBRIFT ARG T EmERE, i E e
ETABEENAE TR, iR, 16 HEHT
s, T EGHFHESBA T HTITENRY
HEET, FERETE 128 B 256 4TET, HEEERYT
FEEERE. B BF e DR, B
BEREFHBARA - oEIEEES, 3 HM Jones &
ABBFE T T, S E RS T A R R
80X06 , EERIFHAIFHTERESERENTE. H
ERINES HHER P HTRESHT TEES
BC B IE R AR R 2 D1 s Y 16 iR
s/ EE R Em, WS RnE3 mEs
o

F3 RESEWENLERR
BHBE/EE#R 3216 6416 128716 256/16
SECRTEVITERTE 1242 1251 1506 2453
SEEETERE 1193 1203 1339 1983

ImE b 1.4 1.04 1.13 1.24
0004
R —— & roP
7000 5 i —— R E SRR
5000 ] B
—_ g "i;.
'Er«uun- %
_E [
& 4000 |
T
+ a0 ]
] 3 r
zuun: .ﬁﬁhr e
1000 — "
5 1 2 4 & 15 31 64 128 25
HES T

3 HEESERPHSAELEE

HRE EE AR, RN AR 2B T X
£ 32 FI 64 SHATRBHE R AE. KRBT
EHHESETATEMNHES IR R THE,
W 32 0 64 JFATH, IE A AR T FE IR
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B REFTERD] 128 1256 B, X Ff 0Bl 7 A A0
EEREE I R, B ER I T EFEENEmE
B TERAE TR,

5 = SR A e R IR A T
BE. 7E MPIFfTRYERE L, #— B HEEE KM
FHEHGEM openmp 34T, MR & T HE
WEAMEN., SMEEEHTE P12 MR
BT THE, BRI TR R 4 Frm. M
FA MRS RATLE S, AR EH A5 A openmp
HTE EFESHTEMTENESSRS. &
BIRERIFTERN , BFZIHMTERN R, 3
ZREUE. BREEENE, FBEEHTENEM,
EEEEE N, mAHRERMTEENRE A
B BE TR ENSERAR AR TREA,
e S Br R B, RS BT A =,

F4 BRESHTHER

JHATH
BT 27128 4/64 832 16716 3248 644 1282
i
JETET 4243 2083 1250 1130 1193 1203 1339
HE 2831 1485 932 918 1028 1074 1263
mER 1.5 1.4 1.34 1.23 1.16 1.12 1.06

5 4% it

ASCLA SR i B9 AT i PR POP
*FE, {6 B ESMF gytndese O LU SO TSR, 2T
—FinER AR EHERE, 5T
—Ef e AL S AT, PR
THFE MPL AT BOR-AH T Py iE R . )
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Research on componentized design and parallelization towards
POP ocean model using ESMF

Ye Si*, Luan Zhongzhi*, Tan Chao® , Wang Lanning ™ , Qian Depei "
{ * Sino-German Joint Software Institute, Beihang University, Beijing 100191 )
{ ** College of Global Change and Earth System Science, Beijing Normal University, Beijing 100875 )
Abstract

In order to address the problem that it is difficult to port and utilize existing abundant reusable modules during
the development of a new model due to the tight coupling among different modules in a contemporary ocean model ,
the authors decomposed the parallel ocean model of parallel ocean program { POP) into a set of scientific proce-
dures, and then encapsulated the implementation codes into reusable components with the Earth System Modeling
Framework ( ESMF). In additon, the ESMF parallelism was applied to the new component-based POP, which can
help to further enhance the efficiency. The experiment results showed that the proposed approach, on the premise of
correciness, improved the reusability and maintainability of the model significantly, as well as its performance.

Key words: parallel ocean program ( POP}, Earth System Modeling Framework ( ESMF)}, ocean model,
componentized
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