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1 Bseaenue

IIpennaraemoe pyKOBOJICTBO MpeACTABIsIeT cOOOH MTHUIOTHYIO BEPCHIO HHCTPYKIHH MOJIB30BATEIs] COBMECTHOMN
reopusnaeckoit mogenmn BUTUM. N3sy4as ero, BbI CMOXKeTe TMOCIEI0BATENHHO IPORTH BCE YPOBHHU Pa3BOpa-
YUBAaHWS MOJEJU U HOIPYKEHUsl B pabOTy, OT YCTAHOBKHU ONEPAIMOHHON CHCTEMBI JI0 PAOOTHI ¢ BHY TPEHHUM
cojiep:KaHneM Momayseit pu3mdeckux Momesel n Kamiaepa. B KomHie m3ydennst HavaJIbHbIX YPOBHEH Tpe/iia-
TaIOTCs TPOCTHIE TECTHI JIJI TOTO, 9TOOBI B TIEPBOM NMPUOJINKEHNN YOEIUThCsS, 9TO y Bac BCE paboraer. Bee
IyTH JI0 TanoK u ¢aiiyioB B JaHHOM PYKOBOJCTBE Oy/1yT yKa3aHbl OT nanku vitim3.1, subo daiiabr n nanku
OyIyT IpWBEIEHBI O€3 My Tei.

1.1 HekoTopble XxapaKTEePUCTUKN JAHHOTO BBINYCKa

— Tonunepxkusaembie koudurypanuu: global20, WOMO025 _ice, WOMO05 _ ice, arctic0125a, arctic025t, laptev0125(a,c)
u WOMOL1.

— Honuepxubaercs pabora B cpegax CMF2.0 u CMF3.0.
— Bosmoxkuocts Bbibopa jbga: Schrum wuiu CICE

— Bosmoxkuocts 3anycka CICE na peynmupoBaHHOM’, T. €. ype3aHHOW OTHOCHUTEIHHO OKEAHA, CETKE JIJIsk
sxoHomuu szaep (Tonbko moj ynpassieauem CMF2.0).

— Wurpenonsanuu ¢ yuérom Macok objacreii caenansl cpeacreamu SCRIP.

— CpencrBa quarnoctnku o__diagn: ocpennenue Mo BpeMeHN W pacyuéT MOTOKOB TeTIa 15T NCCIIeTOBAHMST
MIIT.

2 IloaroroBka pabo4ero mecra

2.1 VYcrTaHoBKa OIE€PANNOHHONW CHUCTEMBI I KOMITUJIATOPA

ToHKOCTH YyCTAHOBKM OMEPAIMOHHON CHCTEMBI HAXOJATCS BHE PACCMOTPEHUsT JAHHOTO PYKOBOJCTBA, MOJTHO-
CTHIO JIOXKACh HA BAIMU ILJIEYN W KAHAJBI CBA3U CO CIPABOYHBIMU PECypcaMu WHTepHeTa. Lekyimas Bepcus
BUTUM pana IIK ycranaBnuBaercsa ua onepaimonnyto cucremy Ubuntu 14.04. C Gostee HOBBIMU BBITyCKAMHI
Ubuntu Bo3HMKAIN CJI02KHOCTH, KOTOPBIE, OJTHAKO, CKOPEE BCErO IIPEOI0IeBAIOTC Mapoii crpoyuek B .bashre.
TTosromy »kestanue pa3obpPAThCs ¢ HUME C BAIell CTOPOHBI MOPSY0 MPUBETCTBYETCS.

s paborsr BaMm moHamoouTcs kKommuiasTop Intel Bepcun we mumxke 15. Ecim BbI cobupaerech paborarh
Ha, KJIaCTepe, TO KOMIMIATOD YCTAHABINBATH HE HAJI0 — UIUTE €r0 B CIUCKAX MOArPYKAaeMbIX Momyei. s
paborsr Ha ITK Gecrrarnyio romosyio Bepcuio Intel® Parallel Studio XE a1 ¢TymeHTOB MOXKHO CKa9aTh C
caiita Intel, a1 3TOro Hy>KHO MMETh YHUBEPCUTETCKHIA [IOYTOBLIA AMK, Hanpumep, @phystech.edu.

PacnakoBbiBaem, 3amyckaeM rpaduaecKuil yCTaHOBIIUK:

tar -zxvf intel.xxx.tgz
cd inlet.xxx/
./install_GUI.sh

Co BceM corammaemcs (B €JUHCTBEHHOM HETPUBUAJIBHOM MOMeHTe Bbibupaem root using sudo), cepuilblii
HOMED JI0JIKeH ObLT MPUATH BaAM HA MOYTY MPH CKAYMBAHUU KOMOUIATOpa. KOria yCcTaHOBIIUMK 3aKOHYHI,
nobasiisiem 2 crpouku B /.bashre (upumep juis Bepcuu Intel 17.0.4, juis Apyrux Bepcuil mwyTu MOLYT 4yTh
OTNYATHCS )


https://software.intel.com/en-us/qualify-for-free-software/student

. /opt/intel/bin/iccvars.sh intel64
. /opt/intel/impi/5.1.3.210/bin64/mpivars.sh

3akpbIBaeM KOHCOJIb U OTKPBLIBAEM 3aHOBO, YTOOBI BHIIOIHUIICA bashre. Yeranasnmusaem g++ (ucmonnbsy-
eTcsd Kak Mpenpoueccop s icc):

sudo apt-get install g++

IIpoBepsiem, aTo BCE paboraer

angarsk@angarsk:~$ ifort -v

ifort version 17.0.4

angarsk@angarsk:~$ icc -v

icc version 17.0.4 (gcc version 4.8.0 compatibility)

2.2 Hacroiika SSH

SSH — cereBoit POTOKOII, TO3BOJISIONIHI YAATEHHO PAOOTATH C HEKOTOPOI CHCTEMOI, HAITPUMED, C KIACTEPOM.
Y100bI OAK/IIOYUTHCA K y/IAJIEHHON MAaIlUHe, HAIIPUMED, BBIIIOIHIEM:

ssh ivanov@mvs10p.jscc.ru

Kak cucrema noiimer, 94To BbI zeiicTBuTeIbHO ivanov? Bac subo nmonpocaT BBeCTH maposib (BbIIAHHDIH
BaM aJIMUHUCTPATOPOM MAIIUHBL), JUOO HOMPOCAT Ball CEeKPETHBIH Kitod. CYuTaercs, 90 MeTo/ ¢ KIHYOM
6e3omacuee. B wem ero cyts? Bbl remepupyere napy xitodeil komanaoii SSh — keygen: orkpuIThIi U 3aKpbI-
rb1it. OTKpBITBIN Nepegaere aIMUHACTPATOPY MAIIMHbI, 8 3aKPbITHIA XPAHUTE y BAC B Ha Ie2KHOM Mecte. [Ipu
MOIKJIIOUEHUN MPeIbsABJIsAeTe 3aKPhIThIH KiIou. Eciu napa coBmnajia, Bac myckaioT Ha Mamuny. [Ipu nogkiio-
YEHUM MOXKeT BOZHUKHYTH omuOka Buma: WARNING: UNPROTECTED PRIVATE KEY FILE! 9o 3uaqur,
4r0 ssh oOGHapy2Kuia, 9YTO Ballu JAHHbIE B NAIKE ~ /.SSh UMEIOT CJIMIIKOM OTKPBITHIE IPAaBa AOCTYNA U MO-
ryT GbITh HANPAMYO IPOYMATAHBLI €3 BCAKMX B3JIaMbIBaHWA. [109TOMY yCTAHOBHTE HY?KHbIE IIPABA HA IIANKY
u eé cogepxkumoe (1oyuTaiiTe O IpaBax AOCTYIA)

chmod 700 ~/.ssh && chmod 600 ~/.ssh/*

Kak ympocturh x)usub ¢ ssh? s KasKa0ro COeIUHEHUsI MBI CO3/Ia€M 3allUCh B KOH(MUTYDPAIMOHHOM
daiine. Becerma, korma 3To BO3MOXKHO, ssh Oymer obpamarbesa 3a mHMOpMAIUEl B CBOM KOH(UL, CBOASI K
MUHHUMYMY KOJIMYECTBO BBOIAMMBIX ITOJIb30BaTesieM mapamerpoB. Hanpumep, eciu BaM Jjig BXo#a Tpedyercst
NpPEeIbABUTD 3aKPBITBIA K04, TO BHOCUM B B (aitn /.8sh/config crpouku:

Host inmio
HostName ivm-nat.nc.mstn.ru
Port 40222
User ivanov
IdentityFile ~/.ssh/ivanov_inmio_key

WmenHo Tak BaM HAIO MOCTYHHUTH, JJIS TOTO, 9TOOBI TOJy4IuTh moctym kK cepBepy I'POCM, ma xoTopom
XPAHATCA KOIABI MOE/N, CKPUIITHI YCTAHOBKY, JaHHbIe arMocdepHoro ¢opcunra u T.ia. Cremepupyiite mapy
KJTIOYeil ¥ MOMPOCHTE aIMUHUCTPATOPA 3aPErUCTPUPOBATH OTKPBITHIN KO,

IIposepsiem:

angarsk@angarsk:~$ ssh inmio
Welcome to Ubuntu 16.04 LTS (GNU/Linux 4.4.0-21-generic x86_64)

* Documentation: https://help.ubuntu.com/

739 packages can be updated.
384 updates are security updates.




Last login: Fri Mar 2 15:26:27 2018 from 91.225.112.

2.3 VYcraHoBKa reo(pu3nvecKoro nporpaMMHOTO o0eclieuYeHusd

Momensb ucmonb3yer psa OHOMMOTEK BBOIA-BBIBOIA, MEKIIPOIIECCOPHOTO 0OMeHa, OOpabOTKH JAHHBIX W T.I.
st ynobcrBa HAIMCAH CKPUIIT, KOTOPBI MX CKAYMBAET, YCTAHABIMBACT M [MPOIUCHIBAET MEPEMEHHBIE OKDY-
xenusi. CKaINBaEM MMOCJIETHIOI BEPCUI0 CKPUIITA U BCIIOMOTATEIBHBIX (DANUJIOB U3 YIAJEHHOTO PEMO3UTOPUS
na cepsepe [POCM:

git clone ssh://inmio/git/scripts.git

s KoHGUTYpPUPOBAHUST CKPUIITA YCTAHOBKU JOCTATOYHO YCTAHOBUTH HECKOJIBKO TVIABHBIX TAPAMETPOB
(HampuMep, HyKHbIE BEPCUU KOMIUIATOPOB: mpif90 wau mpiifort u T.1.) B mapamerpax ckpunra. Ha gam-
HOM 3Talle y BAC JOJI2KHBI OBITH yCTAHOBJIEHBI HeOOXOmmMbie kKoMmuaaTopbl Intel. Ha momamtmeii mamune
1o roroBbiii K pabore Intel Complier, a Ha Kiaacrepe — MOArpy>KeHHbIE MOJY/H, 3aHeceHHbIe B bashrc.
Tenepb MOXKHO 3aIlyCTUTh CKPHUIT yCTAHOBKH. B mamHOM mpumepe codT OyaeT yCTAHABIUBATHCS B IAIKY

$HOME / House/software

bash install_soft.sh --install-dir $HOME/software --all \
--mpifc [Fortran compiler] --mpicc [C compiler] --mpicxx [C++ compiler]

O06bIaHO 11T KOMIIJIATOPOB Intel paboTaroT ciemyromniue mapaMerps:
[Fortran compiler} = mpiifort
[C compiler| = mpiicc
[C++ compiler| = mpiicpc

ITo ymomyanuio CKPUIIT MOMBITAETCH CKAYATD JAHHBIE C YAAJIEHHBIX CePBEPOB. Ecn naTepHeT-coefnHenmne
OTCYTCTBYET, BPYUHYIO [IEPEHECUTE HA KJIACTEp apXuBbl OMOIHOTEK W ToBTOpHUTE ycTaHOBKY. OTKyma B3ATh
apxuBbl! Beinonnure Ha cucreme, /i€ MHTEPHET €CTh, CKPUIT ¢ mapamerpamu --all --only-download. B
1IeJIeBOI TTATTKe WHCTAJAINN TOABATCA HYKHBIE ApPXUBHI.

B koHI1Ie yCTAaHOBKY aBTOMATHYIECKH BBITOIHSIOTCS TECTHI. Y O8UTECH, YTO OHU 3aBEPITUINCH O€3 OrmunboK:

Testing NetCDF...SUCCESS

+ mpiifort -c -cpp test_ga.f90 -I/home/angarsk/House/software/include
+ mpiifort -o test_ga.exe test_ga.o -L/home/angarsk/House/software/1ib
+ mpiexec.hydra -np 4 ./test_ga.exe

Testing GlobalArrays...GA_INIT

Testing GlobalArrays...MA_INIT

Testing GlobalArrays...NGA_CREATE_IRREG

Testing GlobalArrays...NGA_DISTR

Testing GlobalArrays...GA_PUT

Testing GlobalArrays...GA_SPD_INVERT 0

Testing GlobalArrays...NGA_GATHER

SUCCESS

+ rm -f simple_xy_par.nc test_ga.exe test_netcdf.exe ’*.mod’ test_ga.o tes
+ set +x

ALL TESTS PASSED

B nrore nporpaMmmuoe 06ecTieuenre 1 BCMOMOTATEIbHBIE CKpANTH yeTanosaens! B nanky $HOME / House/ software.
BakpoiiTe KOHCOJIb U OTKPOUTE €€ 3aHOBO, 9TOOBI HEOOXOIMMbBIE Ty TH TPOITUCAJIUCH B Ballel cucreme. Temepn,
unabpas, Hanpumep, Which cdo, Ber obHapy)uTe, 9T0 MyTh BEJAET Kak pa3 B Baily nanky codra. [Iposepum:

angarsk@angarsk:~$ which cdo
/home/angarsk/House/software/bin/cdo



angarsk@angarsk:~$ which h5dump
/home/angarsk/House/software/bin/h5dump
angarsk@angarsk:~$ which ncdump
/home/angarsk/House/software/bin/ncdump
angarsk@angarsk:~$ locate job_launcher.sh
/home/angarsk/House/software/bin/job_launcher.sh
/home/angarsk/Plots/scripts/launchers/job_launcher.sh

2.4 CkaumBaHHUe MOJEJU U TeOJaHHBIX

Pabodee mecTo mosib30BaTE s TMPEACTABAsAeT COOO# manky vitim3.l, B KOTOpO#l XpaHATCS BCE MOIEIU U
JaHabie. UToObI €€ MOMy9uTh, CKAYaiTe 3ar0OTOBKY U3 PEIMO3UTOPHS:

git clone inmio:/git/vitim3.1

Ckagaiire U3 pPerno3uTOPUEB AKTYAJbHbIE BEPCUH MOJEJIEH B [AIKy COMpS:

cd vitim3.1/comps/ocn

git clone inmio:/git/inmio4.1.git

cd ../ice

git clone -b vitim2.1 inmio:/git/cice-5.1.git

Mg MunumaibHOro 3anycka B nanke vitim3.1/data _external nomxmer nexxars ronorpadgus ETOPO,
nmannbie Jlesuryca WOA2009 u dopecunr CNYFv2, Eciu s1u gaHHbie y2Ke €CThb Ha BAalleM KOMIIbIOTEPE
(kmacTepe), To mosmoknTe B data external cmMBOIBHBIE CCHUIKM Ha WX mamku. Ecam mer, To 3amycrure
CKPUIITHI CKaYuBaHus (PacnakoBKa (POPCUHIa 3afiMET HECKOJIBKO MUHYT):

cd ../../data_external

bash get_IC_databases.sh

bash get_forcing_databases.sh
cd ../coupling

B nanbueitiem, paboras ¢ 6ojiee TPOABUHYTHIMEA MOIEIBHBIMUA KOH(MUTYPAIIUSIMHU, CIEANTE, YTOOBI B
data external jiexxas HyKHBII (DOPCUHT WJIU CCHIJIKU HA, HETO.

3 Kak BeiOpaTh KOHUTYpAINIO W HAYATH padoTaTh

Mozenb moCTaBIseTCs: ¢ HAOOPOM M3 HECKOJBKUX CTaHJIAPTHBIX KOH(MUTYDAIWii ¢ PA3HBIMU PACUYETHBIME 00-
JIaCTSIMU, paspernenueM, (POPCUHIOM U BKJIIOYEHHBIMU MapamMerpu3anusMiu. [Ipu mepBoM 3HAKOMCTBE BaM
JIOCTATOYHO BBIOpaTh oHy u3 Hux. O6pamaiite BHUMaHUe, OJHAKO, HA PA3PEIIEHHE: CETKU C PA3MEePOM 0OJIb-
me 200 x 100, kax npaBuiio, He BJI€3AIOT B oneparuBHyo naMstb Ha [TK.

B daiisie coupling/config 3ajaiire nosubiii nyrs 10 nanku vitim3.1 u sbibepure KoHDUIYPALMIO YuUC-
JIEHHOTO JKCIEPUMEHTa (pPaCKOMMEHTHPOBAB COOTBETCTBYIONIYIO CcTpouky). Hampumep, mope Jlanresbix ¢
pa3mepom cerku 40 x 60:

export VITIM_PATH="/VITIM3.1/vitim3.1

export RES="laptev0125c"; ezport GRID="40xz60"; exzport INMIOCOUPLED="yes"

Teneps co3maiiTe CAMBOJIBHBIE CCHIIKN MEX Iy (haiiiaMu MOAeNN JJIsl TaHHOW KOH(DUTYPAIIWHN.

bash links_inmio set

Hanbueiimue geiicrBus 3aBucar ot Bepcuu CUCTEMbI COBMECTHOIO MOJIEIMPOBaHUs (KAILIEpa).



3.1 Cobopka u 3anyck nop ynpasiaenuem CMF2.0

CO6epI/ITe COBMECTHYIO MOJIEJIb C HEMHTEPAKTUBHBIMU KOMIIOHEHTAMMA aTMOCCbepr 1 KOHTHUHEHTAJIbHOI'O CTO-
Ka:

cd coupling
./makeclean_all

Byner Bbiosinen nosiHbiii HAOOP KOMAaH/I KOMIUJIAIUEI C [IPEIBAPUTEbHBIM yIAJIeHreM O0bEKTHBIX (hailiios.
B nanbHeiiniem MOKHO BBI3BIBATE ./make all — cucrema nepekoMIUINpyeT TOIBKO M3MEHUBIIECs (haitiin!
(cMm., omHako, mpuMedanue B paszese 4.1). Yoeaurech, 9TO MOABUIOCH cooOiieHue "Coupled model for
component set <ocn atm_ncar lnd_core ice_cice> compiled successfully."

Teneps cozpaiite Baitibl HAYAIBHBIX YCIOBHUI 1 HHTEPIOJIAIINOHHBIX BECOB. BHIUMAHME: IPY BHITOTHEHUIH

9T0# KOMaH/bl OyyT yua/jenbl Bce ne-daiiibl B nankax-cepuikax coupling/data u coupling/off /data.

cd configure
./generate_laptev0125c

B sTOM mpuMepe BBI3BIBAETCS CKPUIT M€HEPANNU CETOK i kKoudwurypamuu laptev0125c. s apyrux KoH-
duryparmii CKPUITHI HA3BIBAIOTCS AHAJIOTHYIHBIM 0OPA30M U JIEXKAT B CBOMX dK3eMILIsgpax manku configure
(ccbLIKM HA KOTODPBIE, KAK BbI y2Ke 3HAeTe, aK TMBUPYIOTCs [IPH Bbi3oBe bash links_inmio set). Eciu npouc-
xouuT owmbka 6ubsmoreku, o noupobyiire cuenarb make clean B nauke off/SCRIP /source.llposepsre,
470 B coupling /data mosisuncs 5 daiisior ¢ Becamn, HadaIbHBIE YCIOBHUS, & TAK¥KE €CTh aKTHBHAS CCHLIKA
Ha, (POPCHUHT:

angarsk@angarsk:~/VITIM3.1/vitim3.1/coupling/data$ 1s -1
ATM_NCAR_192x94_to_ICE_CICE_40x60.nc
ATM_NCAR_192x94_to_0CN_40x60.nc

CNYFv2

ICE_CICE_40x60_to_0CN_40x60.nc
LND_CORE_360x180_to_0CN_40x60.nc
0CN_40x60_to_ICE_CICE_40x60.nc

0CN_40x60x49_IC.nc

Cozpnaiite cumBosibable cebLiku i CICE. BuuMmanue: eciu 3abbITh 3TOT IIar, TO MOJEIb MOXKET 3ally-
CcTUTbCs 03 BUJIMMbIX IIPO0JIEM, HO BbLJABATH HELPABUJIbLHBIE PE3YJIbTaTbi!

bash links_cice set

TTocse sroro B manke coupling He JTOKHO OCTATHCS HEPAOOTAIONINX CUMBOJIBHBIX CCHIJIOK.
Bamyck mpomsBomuTcsa u3 manku coupling. [Ipumep komanabl 3amycka:

mpirun -np 7 ./model.exe CPL 1 OCN 2 ATM 1 LND 1 ICE 2 abc 0 0 3

3aech abc — nasBanue sKcnepumenrta (obg3aresibHo 3 cumboiaa), 0 0 3 — IPOHOJIKHUTEIHHOCTH PACYETOB
(MOZIEIbHBIX JIET, MECALEB U JIHEeiH)

3.2 Co6opka u 3amyck noa ynpasiaenuem CMF3.0

Cobepute CICE, a 3aTreM COBMECTHYIO MOIEIb OKEAH-JIEN C HEMHTEPAKTUBHBIMU KOMIIOHEHTAMHU aTMOChEPHI
1 KOHTHUHEHTAJIBHOI'O CTOKA:

cd coupling/comp_ice_cice/cice

./comp_ice

cd ../..

bash make ocn atm_ncar 1lnd_core ice_cice --clean

VYb6enurech, 9TO MOSIBUIOCH coolOInenne "Executable <.//cpl.exe> was created successfully."
Tenreps coznaiite (ailiibl HAYAIBHBIX YCIOBUN M HHTEPIIOIAIMOHHBIX BECOB. BHIMAaHMe: TIPY BHITIOJTHEHNNT
9TOi KOMaHIbl OyayT yaajaeHbl Bce nc-ailibl B nankax-ccouikax coupling/data u coupling/off /data.



cd off
bash generate_ocean_all.sh 40 60 49 abc

B srom mpumepe 40 u 60 — TOPU3OHTAIBHBIE PA3MEPHI CETKU (JOJIKHBI ObITH T YK€, YTO B BHIOPAHHON BaMU
koHdwuryparwu B daiise coupling/config), 49 — konndecTBo ypoBHeii 10 BepTHKaJIH (TI0OKa JOCTYIIEH TOJIBKO
9TOT BAPUAHT), abc — Ha3BaHUE BaIero skcrnepumenta (Joboe coueranue u3 3 nudp wiu 6yks). Eciu npouc-
xomuT omubka 6ubsuoreku, To nonpobyiite cuenarb make clean B nanke off/SCRIP /source.llposepsre,
410 B coupling /data nosiBuiuce 5 Gaiiios ¢ Becamu, HaYaIbHbIE YCIOBHs, 8 TAKXKE €CTb AKTUBHAS CCbLIKA,
Ha, (DOPCHUHT:

angarsk@angarsk:~/VITIM3.1/vitim3.1/coupling/data$ 1s -1
ATM_NCAR_192x94_to_ICE_CICE_40x60.nc
ATM_NCAR_192x94_to_0CN_40x60.nc

CNYFv2

ICE_CICE_40x60_to_0CN_40x60.nc
LND_CORE_360x180_to_0CN_40x60.nc
OCN_40x60_to_ICE_CICE_40x60.nc

OCN_abc_IC.nc

Cozpnaiite cuMmposibable cebLiku A CICE. BuuManue: eciu 3a6bITh 3TOT Iar, TO MOJEIbL MOXKET 3aIly-
CTUTBLC 0e3 BUAMMBIX IIPO0JIeM, HO BbIAABATh HEIPABUJILHBIE PE3yJIbTaTh!

bash links_cice set

Tlocae sroro B nanke coupling He JI0/2KHO OCTATbCs HEPAOOTAIONIMX CUMBOJIbHBIX CCHLIOK.

B nanky coupling/configure HeoGxoanMo MoOJI0KUTEH HefiMncT-haiia 11 JAHHOTO HA3BAHWST SKCIePH-
MeHTa (B Hamem mpumepe 310 exp abc.in). Ero cogeprkanue J€rko 4uTaeMo, IPUMEPHI JIeKAT B MAIKAX
coupling/configure mist Bcex 6a30BbIX KOHMDUTYAITHIL.

Bamyck npoussogurca u3 nanku coupling. IIpumep komanabl 3amycka (B OfHY CTPOYKY):

bash job_launcher.sh --machine ubu --np 9 --exe ./cpl.exe
--args "DTR 1 CPL 1 IOD 1 OCN 2 ATM 1 LND 1 ICE 2 abc"

4 OcHOBHBIE HACTPOUKH

4.1 3amyck Ha pa3HOM KOJNYECTBE dA/IepP

B npuBeaénnoM Bbillie puMepe 3aIlyCKa MOXKHO 33/IaBaTh apyrue ducia siep Jis kommonearos OCN, ATM,
LND, ICE. JonyctumMbie 9ucia i1ep U COOTBETCTBYOIINE PA3MEPHI MOA00JIACTEN MONCKAYKET YTHINATA,
coupling/comp cpl/bin/test decomp.exe, co3naromascs npn KoMmmuasanuu cucremsr mog CMEF2.0.
s paborsr CICE neobxonnmo, 9T00BI KOJI-BO siJep U pa3Mepbl mom00/1acTi OHOTO SAPa JIbIa ObLIN yKa3a-
ubl B (aitie coupling/comp _ice cice/cice/comp _ice s BoiOpannoii KoHGUIypaIun, a TAKXKe KOJI-BO
azep ObL10 yKazano B coupling/comp _ice cice/cice/input templates/uma_komdurypamun/ice _in.

IMocaie kaxko0# Takoit nepenacrpoiiku (3arparusatoueii CICE) ny»kno 3aH0BO mo/HOCTBIO 11EpECOOpPATH
CICE u coBmecTHYIO MOM€e/b. B mapaMerp KOMaHIHOM CTPOKM Np MpHU 3amycke He 3a0yabTe mepeaarh CyM-
MapHOE KOJI-BO S7ep Ha COBMECTHYIO MOJIE/b. ECn KaKyI0-TO W3 KOMIIOHEHT 3aIyCKaTh HE HYXKHO, TO €€ nMsi
U 9HCIO SIEep B CTPOKe 3alycka He mpuBoauTcsa. B wactHocTu, ecmu He ykasarh ICE, To 6yger paborarh
BCTPOEHHAsST B OKEAH T€PMOJMHAMUYECKAs MOIEb Jbaa pywm.

4.2 Bri6op armocdepHOro nu pedsoro opcuHra

B paszzene 2.4 mbt ckadasu armocdepubie u peansie panabie CNYFv2 — nopmasbabiit rogosoit xoq, CORE-
I. JductpubyTuB MOmEIN MOXKET Takke paporarh ¢ manubiMu [AFV2 — peanaan3oM u HaOMIOIEHUSIMU 33,
1948-2009 rr. u3 mporokosa CORE-II. Ouu 3anumaior okoso 30 I'6 u, Kak mpaBwmIO, JOCTYIIHBI HA KJIACTE-
pax, ucnoas3yembix ['pOCM. [Ins Beibopa 6a3bl JAHHBIX, KOTOPYIO OYAyT YUTATH BAIW MOAEIN atm _ncar u



Ind_core, 3azaiiTe COOTBETCTBEHHO IIAPAMETPbI UMEHOBAHHbBIX CIIMCKOB atm_forcing type u lnd_rivers_type
B daitnax coupling/configure/atm list.in u coupling/configure/Ind list.in. Crincoxk oCcHOBHBIX Ma-
PaMETPOB MMEHOBAHHBIX CIIMCKOB MOJIE/IN TPUBEIEH B MPUIOKEHUHH A.

4.3 BcTpoeHHas MOIEJb JIbIAa

Ecnu B crpoke 3amycka #e ykazars ICE u ero kom-Bo szep, To Oyzer paborarh BCTPOEHHAsS B OKEaH TEPMO-
JuHaMudeckas Moiesb abaa Ipym. B aroM ciyvae Jijisi 9KOHOMUU IAMSTH 1IPU MeHepanuu ceTok (0cobeHHO
B koudurypauun WOMO1) moxuo orkinounts resepaiuio cerok CICE: nepekitounts ice_grid na .false. B
comps/ocn/inmio4.1/driver cmf2.0/off ocn module.f90 (8 cpene CMF2.0) mm
comps/ocn/inmio4.1/driver cmf3.0/cmf ocn_ off adapter.f90 (s cpene CMF3.0). Ecin paborae-
te ¢ CICE, To ybenutech, 4to ice_grid = .true.

4.4 Pabora Ha pexynupoBaHHOM j1e10BoO# ceTrke (Toabko B cpene CMF2.0)

Hekoropbie crangapTHbie KOH(DUTYDPAMK JJis SKOHOMUU PECYPCOB M0 YMOTYAHUIO PAbOTAIOT HA DPEIyIiv-
posannoit siesioBoit cerke CICE, mokpsiBalorieit ToJbKO CEBEPHYIO MOJISIPHYIO IIANKY. B ocTaibHOl YacTu
pacuéTHoit obsacTu B 3TOM ciydae paboTaeT BCTpoeHHast Mozenb abaa [Ipym. Bkaowas cranmapTayio pe-
JyIIUPOBAHHYO KOHMUTYPAIHIO

— IlpoBepbre 3nadenue ¢Giara cice_and_schrum B
comps/ocn/inmio4.1/driver cmf2.0/0 par module.f90. [Ins peaynupoBanHoil CeTKM TOIXK-
HO OBITH .true., mjsa 00braHON .false.

— IIpoBepnre 3nauenue additional_ny B Hadase daiiaa
coupling/comp ice cice/off ice cice module.f90. [Ty 06bI4HOI ceTKH JOIKHO ObITH 0, 175
PEeAYIUPOBAHHON — CM. HYKHbBIE 3HAYEHUST B KOMMEHTAPHUSIX.

— st paborer Ha ypesarHoit cerke CICE ny»)HO, 9T06bI TEKOMIO3UIMS OKEAHA 10 j COCTOSIIA XOTs ObI
u3 aByx nosoc (4rober B oguoit padoran aén CICE, a B apyroii Illpym). IIposepsre 910 ¢ 110MOLIBIO
yruauthbl test  decomp.exe.

Eciiu Bbl XOTUTE BKJIIOYUTH PEAYKIMIO CETKHU JJisi KOHKPETHOH KoHdurypanuu (HanpuMmep, B3sJid IJIO-
GaJIbHYIO Hepe/ly IMPOBAHHYIO MOJIE/Ib U XOTHTE C €€ LOMOLIBIO UCC/IeN0BaTh ADKTUKY ), TO cleaiire ciery-
oree. PekoMenayeTcss MEHATH 3TH MapaMeTPbl OCTOPOKHO, TOJHKO €CJTU BbI MOHUMAETE, UTO TTPOUCXO/INT.
Ll BRKITIOYEHUST PETyKITAH:

— B off ice cice module.f90 3asarp additional_ny — orpunaresbHOE YHCIO0, CKOJIBKO OTPE3ATDH

JIMHAH 10 j ¢ [oTa
— 3ajgaTh HOBEII pa3Mep 1o j B config u B ice list.in, moBere pasmeps 6;70k0B B comp _ice.

— JlobaButh cTpouku mepenmenoBanus pa3mepoB CICE B mmenax Tpéx MHTEPMOJANMOHHBIX (aitjioB B
KOHIIE CKPUIITa, FeHepaluu ceTok (cM. o0pasubl B koudurypanuax global20 u WOMO025 _ice)

Jis BBIKJIIOYEHUS PeayKiuu BCE BEPHYTbH: 1mosokuTh additional_ny=0, pa3dmepsbl J€10BOI0 KOMIIOHEHTA
COBTIAMIAIOT C Pa3MepaMu OKEAHCKOr0, HHTEPITOIANMOHHBIE (DANIIBI HE TIEPENMEHOBBIBATH.

4.5 Pab6ora B pexkxume odduaiin-ananusza (Toapko B cpege CMF2.0)

Eciin Bol 3amyckere Mofienb B pexknme oddaitn-ananmsa, To B daiine coupling/analysis flag 3nauenue
KJTIOYa, IOJIKHO ObITh paBHO .false. Eciau B 00bI9HOM pexkmMe pacdéros, TO .true.



5 CucreMa COBMECTHOTO MOJIeJIMPOBAHULA

Cucrema Cosmectaoro Mogenuposanust (CCM) BBITIONHAET IBE OCHOBHBIE 3a/Ia4H:

— Tlommep»kKa CEpBUCHBIX OMepanuii OTaeabHoil Momenu (HampuMep, paboThl ¢ (baitioBoii cucTeMoil).
CCM no3BOJISeT YeTKO Pa3rPaHuYIUTh KO/ JIJis BEIUUCIeHUs (PU3UKU (HAIpuMep, OKeaH) U KO, OTBEYa-
IOIIMIE 32 TEXHOJIOrMHU (HAPUMED, IPOLEAYPY COXpaHEHUs JaHHbIX ). Pa3ienenue, BO-I€PBBIX, YIPOLIAET
apxuTeKTypy (KaxKIplil MOJyJ/b 3aHUMAETCS CBOMM JEJIOM), &, BO-BTODPbIX, JaeT BO3MOXKHOCTb Pa3pa-
OOTYMKY CEPBUCHBIX MOAyJell MOomudHUIUPOBaTh UX BHYTPEHHOCTH C HOSBJIEHUEM HOBBIX TEXHOJIOIHi
He3aMeTHO /it (PU3UIEeCKON MOJIEN.

— Tonuepxkka coBmecTHoil paborbl Mozeseil (Halpumep, co3panue CBs3Ku okean-armocdepa). cropu-
YECKU MOJIE/IH ABJISAIOTCS OTIEIBHBIME IIPOrPAMMAMHE, BHIYUC/ISIONMMEA CBOIO (BbU3UKY (MOIE/Ib OKeaHa
mozenupyer okeaH). Kak coeuHuTh 1Be HE3aBUCUMbBIE MOJIE/ M, 4T00bI OHU paborasu copMectno? Oqun
U3 TIOJXOJI0B — MOJKJIIOYUTh UX € MOMOINBIO a1anTepa (aHAJIOruIHO ek TpudeckoMy aganrepy) k CCM.
B pesynbrare, BHyTpu cebs MOIETb MPOAOIKAET CIUTATH CBOIO (DU3UKY, & Uepe3 aJanTep O0IMaeTcs C
OCTAJIbHBIMU YIACTHUKAMU COBMECTHON MOJIEJIH.

5.1 Hauamo paborsl B cucteme CMF3.0

YT00bI MOHATH, KAK pabOTAET CHCTEMA W 9TO HYKHO JJIs €e 3aMyCKa, JIydIle WCIOIb30BATh KOHKPETHHIE
npuMepbl. B mpumMepe 1 mpuBeeHa MOCIEI0BATEIBHOCTD JIEHCTBUIl, TTO3BOJISIONIAS 3aITyCTUTh TPOCTON TeCT
CCM c myns. B crenyiomnux mpumMepax 00bsCHAETCs, KAK MOYKHO YCJIOXKHUATH ITY MOCIEA0BATEIHHOCTD Ieii-
cTBuii, 9T00bI ucnoab3oBaTh Bee Bo3MoxkHoctu CMF. Tocienuuit mpumep MoOKa3bIBaeT, KaK MOJKIIOYUTH
BAllly MOJIEJb K CUCTEME.

IIpumep 1: 3amycK IIycTO#i COBMECTHOI MoO/ieJii OKeaH-aTMocdepa

B mamnoMm mpumepe Oymer moKa3aHO, Kak C HyJis 3amycTuTh mpocroit tect CMF3.0, Mmomenupyromuii 3amyck
JIBYX Mozeneil (okeana u armMocdepbl), KOTOPbIE HUYEro He JeJIaI0T.
Baiiure B MANKY MOJENN U BBITOJHUTE:

cd test_suit
bash tester.sh --t empty_comps --clean --test

YTo MpOMCXOOUT B 3TOM TecTe? 3aIyCKaeTCsl CIENWANIbHBII CKPHIIT, MO3BOJSIONMN COBMECTUTEH COOPKY
MOJZIEIM W €€ 3aIlyCK (ITOT CKPHIT CAeIaH JJjis yao0CTBa, ceifyac He HyKHO BHUKATH, KaK OH paboTaer).
CKpuIT 3aXOAUT B NANKY empty comps, COAEPKAaILy0 TECTOBYIO (HO C TOYKM 3PEHMs CUCTEMbI BIIOJIHE TI0JI-
HOIIEHHY0) BEPCHI0 COBMECTHOM MOZENM OKeaH-aTMocdepa. B mamke Je:KuT npocToil CKPHUIT [J1sl OMUCAHUS
recra (test description.sh), KOTOpbILi BblrUIsAUT TAK:

COMPS_BUILD="ocn_test atm_ncar"
RUN_COMMAND[1]="-np 5 ./cpl.exe DTR 1 IOD 1 CPL 1 OCN 1 ATM 1 tst"

To ects ckpunt tester.sh BuguT, 9T0 HAI0 COOPATH COBMECTHYIO MOJEH U3 TIAITOK ocn_test matm ncar
U 3alyCTUTh UX Ha § s/ipax, JAaB KaxKJIOMy cepBucy (IOKa He Hag0 00 3TOM JyMarTb) U OKeaHy € arMocde-
poit o 1 sinpy. B KoHCONM BBI yBHAWTE, 9TO CHCTEMA BBHIBEIA JAHHBIE IKCIIEPUMEHTA W Iepenuia B (aszy
BBIYUCJIMTEJIBHOIO [UKJIA, KOTOPAs B JIAHHOM TECTE COCTOUT TOJIbKO U3 npuema cucremoit curunanos STOP
(HopMasibHOE 3aBepiienue) or Mojesei. Pesynbrar: Bbl TOIbKO uTo 3amycTunu hello-world npumep cosmect-
ot momenu. Iloka Moje b HUYEro He Jesajia, a TOJBKO MOChLIAJIA CATHAJ O HOPMAJIHHOM 3aBepiieHuu. B
CITeIYIOMMUX MPUMEPAX MbI T00ABUM eif pabOTHI.

IIpumep 2: yuyum MoZeb COXPaHATh AUATHOCTUKY

B mpormiom mpumepe Momeah MpoCTO MOAKII0YAIACH ¢ TToMOoIIbio azanrepa K CMF, mpoberama 6e3 paboThb
OTBEJIEHHOE BpPEMsi SKCIIEPUMEHTa, U 3aBEPINajIach. Lae onuchBaroTCa 31U aeiicteus? Jloruka j000it Mome-
JI OTHMCHIBAETCS C TOMOIIBIO CHENUAJIbHOIO KJIACCa-aJanTepa, KOTOPhI, Kak U MOI00aeT aJanTepy, 3HAET,



KaK [OJKJIIOYUTHCHA K CACTEME M B TO K€ BPeMsd, UMeeT BXO/bl JJjisd (pusndeckoil mozgesn. g nonnmanus
JAJBHEHIIErO MPOIecca HeOOXOIUMO MTPOYUTATH TMEPBLIE PA3Ie/Ibl PYKOBOACTBA O MOJIETHHOM KOMITOHEHTE.

Teneps BbI MPUMEPHO TTOHUMAETE JIOTUKY PAOOTHI CHCTEMbBI ¥ HACTAJIO BPEMsI BITVISHYThH Ha, KOJ, IIPEIbIIY-
mero npumepa. Orkpoiite daiin /empty comps/comp ocn_test/cmf ocn_ test cpl adapter.f90.
Boi BuguTe peanmszammio Tex cambix mHTEPGEHCOB, KOTOPbIE OMUCAHBI B PYKOBOACTBE. B maHHOM mpumepe
OHU LIyCTble (OTCIO,H,a U Ha3BaHUE TeCTa). Enuncreennbiii HemycToii Meros BbI3bIBAET ini_reg_comp jjist pe-
TUCTPAIMU MOJeau B cucteme. VIMeHHO Gyiaromapst 3TOH PEruCTpalUy CUCTEM3, 3HAET, HA CKOJIBKO ITArOB
3aIlyCTUTh JAHHYIO IMYCTYI0 MOJETh U KAKhe pa3Mepbl €6 MAaCCHUBOB.

Teneps, FaBaiiTe HAYINM MOJEIH CKUIBIBATH JUATHOCTUKY U /I 9TOTO HEMHOI'O YCI0KHUM KO [l 3T0-
'O CO3/Ia/ UM HOBBIH TecT (yzke CO3/laH /g Bac) u HasoeM ero /save dg. Jloruka HOBOII MOZIE/IH HE CUIBHO
cioxkuee n onucana B aitie /empty comps/comp ocn_test/cmf ocn_test cpl adapter.f90.
TMomumo peructpanuu Momeau Mbl gobasunu 2 maccusa (2D u 3D), Ko/, BLIACIAIONINNA 1)1 HUX MAMATh, U
JO0ABUIIN PETHCTPAINIO COOBITHH HAJI ITUMH MAaCCHBAMU. 371ECh MOSBIIAETCA BTOpoe BazkHoe cBoiictBo CMF,
a MUMEHHO BO3MOXKHOCTH CKa3aTh ‘X0dy, 94TOOBI 9TOT MACCUB KaKIble 2 daca coxpaHsica B ¢daitr’. Yrobbr
MOHSATH, O YeM Pedb, 00s3aTeTbHO MPOYNUTANTE HAYATA PA3/esia O CUCTEMHBIX COObITHAX. Temeph MOXKHO
[IEPEXOIUTH K TOMY, UTO nesiaer npumep. B peasmsanuu uarepdeiica ini_reg_data gmia 2D maccusa:

call this % register_array(arr_name = "test_dg_2D", indexing = "ij
arr = save_dg_2D(iwest:ieast, jsouth:jnorth))
call this % register_periodic_event(arr_name = "test_dg_2D", act = "SAVE_DG", dh = 1

ITepsas crpouka perucrpupyer maccus save_dg_2D oz umenem "test_dg_2D"B cucreme (110 cyTH, cucre-
Ma 3alOMHMHAET €ro aJpec U uHaeKcanuro). Bropas crpouka perucrpupyer nepuoIuieckoe coObITHE HAJl ITUM
MACCUBOM, I'OBOPs, YTO KaxK/blii 1 4ac HeoOXOAMMO cO34aTh COObITHE COXPAHEHUs [MATHOCTUKY (& MMEHHO,
B3SITh MACCHB TIO aJIPECy, OTTIPABUTH €0 COOTBETCTBYIOIIEMY CEPBUCY IJIT COXPAHEHUS] B TWATHOCTUYECKUN
ait). MoKHO 3aIlyCTUTh TOT TECT, [JIsT ITOTO CHAdYaa 3aridaneM B ¢aiia test  description.sh:

COMPS_BUILD="ocn_test"
RUN_COMMAND[1]="-np 4 ./cpl.exe DTR 1 OCN 1 IOD 1 CPL 1 tst"

Mb1 npocum cobparb HaM TOJIBKO MOJIE/Ib OKeaHa U 3allyCTUTD ee Ha 1 sijipe (ocTasibHbIe sapa CJlyKeOHbIe).
Huxe B daiise onucanbl BCsKue yCIOBUS TPOBEPKU TECTOB (& MMEHHO, 9TO I PA3HBIX YUCE]T AJEP MbI
nojygaeM OQUHAKOBbBIH daitn muarnoctuku). Ceifuac 00 3TOM MOKHO HE 33yMBIBATHCA. 3aITyCKAEM:

cd test_suit
bash tester.sh --t save_dg --clean --test

CKpHIIT TPOrOHUT 5 PA3HBIX TECTOB, CPABHUB PE3YJIBTATHI C MEPBBIM, U BBIIACT COODIIEHUsI O PE3YIHTATAX.
Pesysbrar: Mbl pazobpanuch ¢ T€M, KAK CUCTEMA IIOHUMAET, /i€ MOJIEJb U KaK C Hell paborarb, HAy YUIIUCh
TEeHEPUPOBATH COOBITHS M 3AIMYCTUJIN TIEPBYIO IEKBATHYIO MOJIEh, KOTOPasi COPACHIBAET JTAHHBIE HA, THCK.

IIpuvep *: moaksrodeHume Baleil Moean

Jo Hacrodiero BpeMeHu Mbl 3allyCKaJIH I'OTOBbIE TeCThbl. Tenepb MOXKHO CO3/aTh Bally MOJENb (KAK OCHOB-
HYIO MOJIEJIb B KOPHE CHCTEMbI WJIU [I0KA B BUJE TaKOro ke recra). s 3roro HyKHO:

Co3maTh KOCTIK MPOU3BOJHOTO KJIacca
JJis co3manus HOBOII MOJEIM MPELyCMOTPEH CKPHUIT (OH JIOCTYIEH, €CJIM Bbl MPABUJILHO YCTAHOBUJIN

codr):

bash generate_comp.sh ocn_test

CkpunT co3maer manky MOJENd, Bce HeOOXOAMMbI HONAIKY, 2 11abJIOHa IIPOU3BOJIHBIX KJACCOB (Jisd
KoMioHeHTa u obd-6s0ka) u cobuparoiuit 310 Bce makefile. Moxno cpasdy ke BboHUTH make - Gyuer
cobpana OuOMMOTEKA MOMIE/IN OKeaHa, KOTOpash HUYero He JIeJIaeT M COCTOUT u3 AByX (aitnos. CobCTBEHHO,
BCE MOAEIN U3 MPEAbIAYINUX IMTPUMEPOB HAYUHAJIUCH UMEHHO C BBI30OBaA 3TOr'O CKPUIITA.
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3aIoJHNUTh OPOU3BO/IHBIN KJIacc
3amoTHUTEe KAXK Bl METOJ, CIeayss TPeOOBAHMSM BAIIEH MOIEIH.

IIoaKII0YNTh KOMIIOHEHT K CHCTeMe

Cucrema KOMOUJISIIUY TIOCTPOEHA TAKUM 00pa30M, 4TO €CjIM Bbl JOOABJISETE CBOIO MOJENb (HAIpPUMED,
OKeaHa), TO JAOCTATOYHO NMPHW KOMIHJISAIWA YKA3aTh HA3BAHUE TAMKH, KOTOPOE MMEET OMPENETeHHOE COTIa-
nreHreM uMs. IIpy KOMOWIAIUMY CKPUOT COOPKU IPUHMMAET MMs BAIICH BEPCHU KOMIIOHEHTa M IOHHMAET,
YTO TIEPBBIE TP OYKBBI 0003HAYAIOT KOMIIOHEHT 3eMHOi cucrembl (ocn, atm, ice, 1nd), a gajbime caery-
er Bamma Bepcusi (ncar, test, inmio). CKpunT 3aiizerT B HyKHy[0 Hanky (Hanpumep, comp ocn_test),
cobeper Tam OHOJMOTEKY W COODIIUT TJIABHOM MpPOrpamMMe, 9TO B JAHHONH KOMIHUJIAIWKN OyJerT y4acTBOBATH
MOJIeNTb OKeaHa, W ee Bepcus (Hanpumep, test). Bee 9Tm cormamenns aBTOMATHYECKH BBITOTHSIOTCS, €C-
71 BbI BbI3biBaeTe generate comp.sh. [aBubii cKpunr cucreMpr KoMiuisAnud make IpUHEMAET Ha3Ba-
Hus nanok (mogeseit). CobCTBEHHO, €ro U BbI3bIBAET /it COOPKU UCLOJIb3YEMblil BO BCEX LIPUMEPAX CKPUILT
tester.sh. Hanpumep, eciim MBI CO31aIM HOBYIO MOJENTh OKeaHa ocn_test B KOpHE CHCTEMBI, MOYKHO COOPATH
W 3aIlyCTUTDH TaKyI0 MOZIEJIb:

bash make ocn_test
mpirun -np 4 ./exe OCN 1 CPL 1 DTR 1 IOD 1 exp

[Ipu BBI30BE TIPOIETYyP OKeaHa OyAeT UCIOIb30BATHCS MMEHHO Ta BEPCHUsi OKEaHa, KOTOpast ObLIa epeIaHa
Opy KOMIWIAIMKA CKpunTy cbopku (a uMeHHo, ocn_test).

5.2 MoaeabHble KOMIIOHEHTBI
Oo61rag unes

Kak Boobuwe CMF moxer y3uarb 0 Baweil mozjesnu (Haupumep, OKeaHa) U, COOTBEICTBEHHO, LIOMOIaThb €if
BBIMOJIHATH CEPBUCHBIE TEUCTBUS W OOIIATHCS C APYTUMHU MOIEIIMU?

OmH U3 MOIX0A0B COCTOUT B TOM, 9TO0BI ONPEIEIUTH CIENAIbHBIN KJIaCC-a/IanTep, Will, IPYTUMHI CJI0OBa~
MU, MOJIENb 00MIero Bujga (KoMmnonent). Takoil KOMIIOHEHT TIpeICTaBIsieT COOOI CKeIeT MOJIE/IU U OIPEIeIAeT
TOJILKO ee unrepdeiic, HO He peasm3anuio. CucremMa CMOXKET BbI3bIBATH METObI KJiacca-afanrepa (I10CKOJIb-
Ky 3Haer unrepdeiic), KOropble [PeACTaB/siorT coboil odenb obume JedCTBr, HAIIPUMED, BbILIOJIHEHUE BCEil
WHUTMAIN3AINN UIH TIOJTHOTO (hU3udeckoro mara. [Ipu 3ToM, cucrema He 3HAET, YTO KOHKPETHO OYIET Bbi-
HOJIHEHO BHYTPHU 9TUX METOIOB — OHA OCTABJISET UX PEAJU3AIUI0 HA YCMOTPEHUE MOJe U (HAlpUMED, Pacuer
TEPMOJMHAMUKYA U JUHAMUKHU B TJIABHOM ILAre).

Ha npakTrke ommcaHHbIi mpoIecc mpeBpalaeTcss B Hacaeq0BaHue Kiacca Component u mpesoCTaBjIeHNe
peanuzaruu abcTpakTHBIX mHTEepdeiicoB. Kaxkmasa momenb ompeaesnsier ux 1mo csoemy ycmorpenunio. ILaioc,
NOJIH30BATENh MOYKET BBI3BIBATH YIOOHBIE METO/IbI, OMPEIe/IeHHbIE /I Hero B Kiacce Component (Hampumep,
perucTpanuio coobiTus). B urore, qyst paboThl B CHCTEME JOCTATOYHO CO3JATh OJIUH KJIACC-3JAnTep, KOTO-
DbIil BBI3BIBAET KOHKPETHBIE METOIbI MOJe I (Balu (pU3MUecKue IpPOIEAypPhbl) U BCIOMOTATEIbHbIE METOIbI
cucreMbl (onpezesneHuble s yaobcrBa B kiacce Component). Jloruka pabGorbr Kiacca Oyner Onpeiesisrhb
sioruky paborsl Baeit mogenu 8 CMF.

Nurepdeiic kiaacca Component

Huske mpencrasmensl HekoTophie nHTepdeiickl kaacca Component:

! AbcTpaKTHHE METOHB, KOTOpHE [OIXHH OHTH pealn30BaHH B MOLEIN

A6cTpakTHHE MeTon IS PEeruCTpaluM MOIENW B CHCTEMe
IONXeH BH3HBaTh register_model ()
procedure(I_ini_reg_comp), DEFERRED :: ini_reg_comp

! A6CTpakTHHII MeTOZ Is ocymlecTBileHus Bcex allocate() B Momemw,
! Tak Kak gmanblle IOTpebyeTcs IepelaBaTh ampeca
procedure(I_ini_allocate), DEFERRED :: ini_allocate
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A6cTpakTHHIT MeTOZ IS PEeTHCTpaluy BCEeX IAaHHHX M COOHTHH misi ofMeHa B CHCTEMe
IONXeH BH3HBATh register_array(), register_event()
procedure(I_ini_reg_data), DEFERRED :: ini_reg_data

! AGCTpakKTHHI MeTOZ AJs JoOOH IIONb30BATENIbCKON WHUIWANNSAIWUN
procedure(I_ini_main), DEFERRED :: ini_main

! AGCTpaKTHHII MeTOZ s BHIIOJHEHWS OZHOTO Wara (QU3UKU
procedure(I_make_step), DEFERRED :: make_step

! A6GCTpakTHHE METOJ I BHIIOJIHEHWS JOOHX IeficTBUM ¢uHaNal3MHTa
procedure(I_finalize), DEFERRED :: finalize

! BcoMoraTeJsbHbE MeTOIbl 6asoBoro KJIacCa, KOTOpBE MOXHO BLH3LHBATH N3 MOZEJIN

! PerucTpupyeT HaHHHE MOZEINX B CHCTEME
procedure, public :: register_model

! PerucTpupyeT OIpeIeleHHH! MAaCCHB B CHCTEME
generic, public :: register_array => ...

! Co3maeT reHepaTop HJIs PAaBHOMEDHHX COOHTHI
procedure, public :: register_periodic_event

! Co3maeT reHepaTop HJd IPUWBA3KKM K BpeMeHHOU ocu netCDF o¢aiima
procedure, public :: register_synced_event

! TenepupyeT cobuTHe
procedure, public :: raise_event

HogpoGHee O BCIIOMOraTeJIbHbIX MeToJdaX

procedure, public :: register_model
Onucanme : PerucTpupyeT maHHbHE MOIENM B CHCTEMe
[lapaMeTps:
*_size - pas3MepH MaCCHBOB MOJEJH
decomp_type - Tun xemaeMoro pasbuenus ("1D" wmuam "2D")
timestep_sec - BpEMEHHOW WIaT B CEKYHZax
generic, public :: register_array
Onucanme : PerucTpupyeT MaccuB B CHCTEME, COXDaHdd €ro JaHHHE
agpec(, aTpubyTh) IOZ MeTKOW <arr_name>
[lapaMeTps:
arr_name - CTPOKOBOE HMA MacCCHBAa JJjId PEerUCTpalun
indexing - mHmexrcH MaccmBa ("ijk", "kij")
arr - caM MaccuB maHHHX ero( azmpec)
generic, public :: register_periodic_event
Onucanue: Co3zmaeT reHepaTop A IEPHOAUIECKOTO COOHTHS
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[lapaMeTps:

arr_name - CTPOKOBOE KM yXe 3aperHCTPHPOBAHHOTO MacCCHBa

act - IelicTBHe, KOTOpPOE HYXHO BHIIOJIHWTb B MOMEHT HACTYILIEHUS COOHTHSA
HanpuMep, '"SAVE_DG"

src - (optional) wmcrounwk mamsbx ( ¢aiin, Zpyrod KOMIOHEHT ),
HanpuMep, "/data/ocn_test_data.nc"

dst - (optional) momyyaTenb AHHHX

info - (optional) mobas HOmONHWTEeNbHAs WHPOPMALUS

dh, dm, ds - (optional) mepwon coburmsi. Ecim Bce mepmoms paBHH 0, To cobuTme

npowusolimer Tombko 1 pas B Hadvame ( Hampumep, mus "READ_CP").

procedure, public :: register_synced_event
OnucaHue : Co3zaeT TreHepaTop INA COOHTHS NPUBASKM K BPEMeHHOH
ocu netCDF- o¢aiima
[TapaMeTps:
arr_name - CTDOKOBOE MMS yX€ 3aperuCTPHPOBAHHOTO MacCHBAa
src - (optional) mCTOYHWK QailIOBEHX LAHHHX ,
HanpuMep, "/data/ncar_temp.nc"
start_date - (optional) c xakoll maTH HadYWHATH NIPUBL3KY,
VHade B34Th JATy Hadala SKCIEDUMEHTa.
procedure, public :: raise_event
OnucaHue : T'eHepupyeT IoOJb30BaTelbCKoe cobwTme ( B 06Xxof reHepaTopa ).
[lapamMeTps:
arr_name - CTpPOKOBOE MMsS yXe 3apeTrHCTPHPOBAHHOTO MacCHBAa
src - (optional) wmcrounwk nmamsnx ( ¢aiin, ZPyrof KOMIOHEHT ),
Hanpumep, "/data/ocn_test_data.nc"
dst - (optional) momyvaTenb LSAHHEX
dt_rec - (optional) pata zamucu ( HyXHO, eciu XOTHM B3GThb

IaHHHe #3 (Qaiina mO OINpelelleHHON naTe)

g pa3spaboTUYMKOB CUCTEMbI
Kak BbINISANT BpeMEHHON IUKJI MOJeJIn

ITocne Bcex muMIIMAMM3aIMili, KOMIOHEHT BXOJIUT B TJIABHBIN BpeMeHHOI K model_cycle:

subroutine model_cycle(this)
! [lapaMeTpH HIPOIYWEHH s KPATKOCTH

! OTmpaBKa BCEX MAacCCHBOB Ha PETHCTPALX0 CEPBHCAM
call this % ev_scheduler_ % get_all_events(new_events)
do i = 1, new_events % length()
ev = new_events } get(i)
call this % send_request(ev)
call this % try_register_comp_ga(ev)
end do
call this % raise_event(act = "STOP")
call CompSplitter % barrier()

do while (.TRUE.)
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! Nlpocum Scheduler cobpaTe Bce cobHTHA OjId HAaHHOTIO mara
call this % ev_scheduler_ 7 gather_events(this % model_time(), new_events)

! O6bpabaTHBaeM X Ha CTOpPOHE MOZEINN
do i = 1, new_events 7% length()

call this % handle_event(new_events % get(i))
end do

! Nloka TaiiMep Omodel_clock_@ TukraeT, paboTaeM B IUKIE
if (this % model_clock_ % is_stopped()) EXIT

! BusuBaeM abCTpaKTHHI MeTOZ GU3SWKM ONHOTO llaTa MOLeNn
call this % make_step()

! Tukaem 1 pas
call this % model_clock_ % tick()
end do

! B XOHIle IIVKJa OIOBENaeM CEpPBUCH, YTO MOZeNb HOPMAlNbHO 3aBepumia paboTy
call this % raise_event(act = "STOP")

end subroutine

Kak mogesib pearmpyer Ha coObITUS

Kak ommcano B pazzgesne CobGbiTus, mocyie TeHepaiuu cOObITHs, OHO 0DpabaThIBaeTCs B MEPBYI0 OY€PEh
mozesibio. s sroro B kiacce Component onpenesien meron handle_event () (COKpaH];eHHbeI KO;L):

subroutine handle_event(this, ev)

! PearupyeM Ha pa3HHE THUIH COGHTHUH II0 pasHOMY
select case (ev % action())

! CobunTua OTIpPaBKM: XIOEM, IIOKa ga- MaccuB ocBobomwTcd, KiIazeM TyZha LAHHHE,
! CHHXpDOHM3UpPYEMCH U IIoOMedYaeM MacCHB KaK 3alloJHEHHHE,

! oTmpaBigeM 3alpoC CEPBUCY

case("SAVE_CP", "SAVE_DG", "SEND_MP")

do while (TRIM(this % comm_ 7% get_info(ev % ga_name(), &
COMM_GA_STATUS)) /= "free"); end do
call this % put_to_ga(ev)
call this % comm_ % sync(CompSplitter % i_am_id())
if (CompSplitter % is_first_rank()) &
call this % comm_ % put_info(ev % ga_name(), COMM_GA_STATUS, "full")
call this 7 send_request(ev)

! CobnTHe IpreMa: OTHpABIAEM 3aIpOC CEPBUCY, XOEM, [IOKa ga- MacCHUB
! He 3amonHHUTCH, 6epeM OaHHHE, CUHXPOHMSHPYyEMCS U IIOMedaeM MacCHB KaK IIyCTOR
case ("READ_FD")

call this 7 send_request(ev)

do while (TRIM(this % comm_ % get_info(ev % ga_name(), &
COMM_GA_STATUS)) /= "full"); end do
call this % get_from_ga(ev)
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call this % comm_ % sync(CompSplitter % i_am_id())
if (CompSplitter % is_first_rank()) &
call this % comm_ % put_info(ev % ga_name(), COMM_GA_STATUS, "free")

! [lppeM MannwHra: HET 3aIpoca, IPOCTO XIEM, II0OKa ga- MAacCHB HE 3allOJIHUTCH,
! 6epeM IaHHHE, NIOMeYaeM MAaCCHB KaK IIyCTOH
case ("RECV_MP")

! This is push-event, so no request:

! just register, wait, get, mark as free

do while (TRIM(this % comm_ 7% get_info(ev % ga_name(), &
COMM_GA_STATUS)) == "free")
! call Debugger % log_msg("Current GA status is: &
! "//TRIM(this % comm_ % get_info(ev % ga_name(),&
! COMM_GA_STATUS)))
end do
call this % get_from_ga(ev)

call this % comm_ % sync(CompSplitter % i_am_id())
if (CompSplitter % is_first_rank()) &
call this % comm_ % put_info(ev % ga_name(), COMM_GA_STATUS, "free")

! [IpoCcTO OTIOpaBisSeM 3alpoC U BHXOIUM
case("STOP")
call this 7 send_request(ev)

! OTmpaBisieM 3alpoC M OXAAAEM, IIOKA CEPBHC BCE 3aBEpUHT,
! Tak Kak gmamnblle paboTaTh HEIb3S
case ("ERROR")

call this 7 send_request(ev)

call CompSplitter % barrier()

case default
call this % fatal_error("raise event: &
uknown action: <"//TRIM(ev % action())//">")
end select

end subroutine

Kak nsmenunrn peaknmuroo Mo/JeJ i Ha cobObITUSH

Brumanwe: B 9TOM IIyHKTE BHOCATCS W3MEHEHHsI B KON, CACTEeMbI. FKCim BbI HE yBEpEHBI B CBOWX JI€ii-
CTBUAX, OOpaTUTECh K pa3padborunky./lis n3MeHeHus peakInn Win J00aBIeHrs HOBOTO MOBEIEHUS IIPOCTO
pacimupbTe Meron handle_event ().

Buumanue: obparure BHUMaHue Ha BOLPOCHI CMHXpoHu3auuu! Mojesb 10/2KHA OJI0KHPOBATLCS, €CJIH
ga-maccus (mpeacrasisomuii coboii Oydep oOMena) eime 3aHgAT (jid COObITHS BUAA “NMOJOKUTL JAHHBIE)
u, HaobopoT, cBOGOAEH (11 cOObITUs BUAA “B3ATb maHHbIE”). Ijig 3TOrO BBINIOJHAETCS OPOBEPKA CTATYCA,
uHGOPMAIIMOHHOrO MaccuBa. Kciu He ycTaHABIUBATH OJIOKUPOBKY, HET TAPAHTUU, 9TO MOJEH MOTYIUT WU
OTIIPABUT TieJIbHbIE JaHHbIe. [locae Toro, Kak MOJEs b TOJIOXKIIIA UK B3sJ1a JAHHbIE, OHA JTOJIZKHA TIOMEHATH
CTATYC ga-MaCCUBA COOTBETCTBYTOIIUM OOPA3OM.

3ameuanue: ,Z[OGaBJIeHI/Ie HOBOr0 KOMIIOHEHTa 3eMHOI CUCTeMbI

Brumanwe: B 9TOM MyHKTE BHOCSITCS W3MEHEHUsI B KO/ CHCTEMBI. Fcjiv Bbl HE yBepEHBI B CBOUX JI€HCTBU-
six, obparurech K paspaboruuky. B daiisie ComponentSplitter (4ro 310 3a KJacc 4urarb TYT) J0OABUTH
HEOOXOIUMOE UMsT KOMIIOHEHTA!
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character(3), parameter :: COMPONENT_NAMES(9) = &
(/ llDTRll’ "CPL", llIODII’ llOCNlI, lIATMII’ "ICE", llLNDII’ "SEA", "TST"/)

3amMeuaHusda I pa3pa60Tq1xIKa CHCTEeMBbI

Ecau B OyaymeM mosiBUTCs BO3MOXKHOCTh M30ABUTHCA OT SIBHON CHHXPOHH3AINH I€PE3 MACCUB WHMOP-
Marmu, 310 6ymer xopomro. Ceiiuac Takoil momxoa BHIOpaH, Tak KaK MbI He MOxkeM "repsth manubie". To
€CTh JIayKe €CJIU KAKOH-TO KOMIOHEHT (MOIE/b OKeaHa), paboTaeT ObICTpee APYyroro KOMIIOHEHTA (MOJeJiu
armocdepst uiu 10D, koTopblit MeyIeHHO numer ganHbie B dbaii), Mbl He uMeeM npaso "norepsaTs " Maccus.
Haxkomienne MaccuBoB B BuJie OYepe/id TOXKE HU K YeMy He MPUBEJET, TaK KaK MOJETUu OObIYHO paboTaror
¢ TOCTOSTHHOM CKOPOCTHIO W B PE3yJIbTaTe OYepe/ib MPOCTO HUCYEepPIaer BCIO JOCTYHHYIO HaMsTh. llosTomy
ceiuac, ecau “ObICTpast’ MOMEb y¥Ke TOTOBA MOJIOXKUTh JAHHBE, HO ga-0ydep ele 3aHaT, OHA OJIOKUPYETCS.

5.3 CoOpiTuga B cucreme
O6mas uges

CobbITrs SABIAIOTCS COODIIEHUIME O HEOOXOIUMOCTH BBIMOJHATH T€ WU UHBIE JEHCTBUS HAJ MACCUBOM JIaH-
ubix. Hanmpumep, Korga Mbl XOTUM OCJIATh JAHHBIE MOJEJN Ha coxpaHenue B (aill JUArHOCTUKHU, MbI DEHE-
pupyem (raise) cobbirue ¢ Tuinom SAVE_DG u HekoropbiMu napamerpamu (Hampumep, ailyiom Ha3HAYEeHUs).
Co0ObITHS pOXKIAIOTCS HA CTOPOHE MOEJIH, JIM0O HEIPeICKAa3yeMbIM BBI30BOM raise_event () mojn3oBaresieM
(HampuMep, pPU HACTYIJIEHUU YCJIOBUS KPUTUYECKOrO MAJEHUs YPOBHS B OKeaHe), JUbO 3alljlaHuPOBAHHbI-
MU 3apaHee reHepaTopoM (HO, [0 CyTH, TeM e cambiM raise_event (). OGparure BHUMaHUE: U MOJEIb, U
CEPBUCHI UMEIOT CBOIO PeakUuio Ha coObITHs (KAaK Ha 9TO HOBJIMATH, YnTaiiTe B pasuesnax upo MojeiabHblil
KoMIOHeHT u CepBuUckI).

IMepBoit Ha cOOLITHE pearupyer MOJEIb — OHA CMOTPUT Ha €r0 THUIl W ONPEIEJIAET, YTO NeIaTh (B Caydae
SAVE_DG — TOJIOKHUTD JAHHBIE B ga-MACCUB, OTIIPABUTH 3AIIPOC CEPBUCY U MPOJOJIKUTH cuer). Jlajee cobbiTue
samnakoBbiBaercs B MPI-coofiienue u yieraer B Bujie 3apoca K cepBucaM (ecju MOJENb PElIiia OTIPABUTh
cobbirue). CepBHUCHl PACHAKOBBIBAIOT COOLITHE, CMOTPIT HA €ro Ha3BaHue, u Jiubo 06pabaThiBAIOT COOLITHE,
b0 UTHOPHUPYIOT.

5.3.1 Twumnbl cobbpITHIT

Ceiiuac onpeesieHbl CJIeIYONIUe TUIbl COObITUi (peakiys Ha HUX [IPUBEIEHA /i MOHUMAHUSA U 33JaeTCs
He B caMuX COOBITHSX, a B MX o0paborunkax B Kjaccax Component u Service):

e READ_FD — yrenue u3 daiina (ero yacrubiMu ciaydasgmu spistorcs READ_IC, READ_CP).
KowmmonenT: ornpaBuTh 3a0poc CepBUCy, M0K/IAThCs JTAHHBIX, B3ATh JAHHBIE, POJOIXKUTH PaboTy.
Cepsuc IOD: nosryuurs 3ampoc, B34Th JaHHbIE U3 (aiiia, HOJOXKUTh B ga.

e SEND_MP — oTnpaBKa JJAHHBIX HA UHTEPIHOJNALNUAIO U IIOTOM APYI'OMY KOMIIOHEHTY
KoMmmoHeHT: MoI0KUThH JAHHBIE B ga, TPOJOJIXKUATH PAOOTY.
Cepsuc CPL: B3aTh mamubie u3 ga, MEPEUHTENONUPOBATh WX HA CETKY MOJIyYaTe s, TOJ0KATh B ga
MIOJTY 9aTeJIA.

e RECV_MP — nmpueM JAHHBIX OT APYrOro KOMIIOHEHTa
KowmmonenT: m0xKAaThCst, TOKA JAHHBIE TOABATCA B ga, B3ITh U3, TPOJOJIKHATH PAbOTY.
Cepsuc CPL: mudero He nenaer (Bce yke caenano Ha SEND_MP mare)

e SAVE_CP — coxpaHeHne KOHTPOJIbHOU TOYKU
Kommonent: mosiouth JaHHbIE B g4, OTIIPABUTD 3alIPOC CEPBUCY
Cepsuc I0D: nomy4ynTs 3ampoc, B3ATh JAHHBIE W3 ga, 3aMuCaTh B (DaiI.

e SAVE_DG — cOXpaHEHHEe JTUATHOCTUKY (MO CyTH, TO 3Ke, uTo 1 SAVE_CP, HO BBIIEJIECHO U3 COOOpaKEHU
[POU3BOANTETHHOCTH)
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e STOP — HOpMAJIbHOE 3aBEPIHEHUs] PAOOTHI MO/IEJIH.
KowmmoreHnT: oTipaBuTh 3ampoc, TPOIOIKATE PaboTy
Cepaucser: Korna nocienuss mo/esb pasorier coobienne STOP, cepBUChI HOPMAJIbHO 3aBEPINATCS.

e ERROR - aBapwmiiroe 3aBepiienne paboOThl MOIEIH.
KowmmonenT: oTmipaBuTh 3ampoc, BCTATh Ha OXKUIAHNE, TAK KAK JAJbIIe paboTaTh HEIb3d.
Cepsucer: CepBuc, MOTYyYUBIIAI TAKOE COODIIEHNE, TOJKEH aBAPUINHO 3aBEPITUTHCS.

T'enepaTopsbl

Boobriie, mockonbky kiace Component ompesessier MeTon raise_event (), TO, TEOPETUYECKH, T€HEPATOPDI
COOBITHIT HE HYXKHBI, TAK KaK B JIFOOO# MOMEHT BPEMEHHOTO IIMKJIA MOXKHO OTOCJAThH 3aIpPOC CEPBUCY U OH
Kak-To orpearupyer. Ho Ha mpakTuke Takoil MOAX0J O3HAYAET, UYTO MOJIH30BATEb JOJKEH CaM CJIEIUTh 33
BPEMEHEM U B HY?KHbBIE MOMEHTBHI OTIIPABJIATH 3AIPOCHI. UTOOBI yIPOCTUTDH YKU3HD II0Jb30BATENS, B CUCTEME
OIIPEe/IeJIEHbl HECKOJIbKO I€HEPATOPOB COOBITHUIl, TO €CTh 0ObEKTOB, KOTOPbIE B 3aBUCUMOCTH OT MO/IEJIbHOIO
BPEMEHU BBIJAIOT 3aMPOC UJIN HUYEro He JIeJTaI0T.

[Ipumepom reHepaTopa MOXKET CIIYXKUTH T€HEPATOD MEPUOAMIECKUX COOBITHI, HAMPUMED, COXPAHIOIIW
JMArHOCTHUKY Kaxkbie 2 qas. Takoit rereparop co3maer cobbitre B 0 9acos, 48 vacos, 96 4acos, ... MOIETHHOTO
BPEMEHU M HUYEro He CO3JaéT B OCTaJIbHbIE BPEMEHHbIe IpoMexkyTKu (Hamnpumep, B 11 gacos 12 MuHyT 110
MOJIEJIBHOMY BPEMEHH )

Kak 3aperucrtpupoBaTh coObITHE?
s peructpaiuu COObITHS JOCTATOYHO MEPEIATH €ro reHepaTopy. jist 3TOro moip30BaTe /b BhI3BIBAET METOI
kjacca Component, KOTOpas caMa MepeiaeT ero Kyaa HyxkHo (cM. uarepdeiic Component).

g pa3spaboTYNKOB CHUCTEMBbI

B daitne VarEvent.f90 ompenesren abcrpakTabiii kinacc VarEvent, npencrasisiionuii natepdeiic ao60ro
refHepaTopa:

! A6cTpakTHHE MeTOZ, OGHOBIAHLWUY BHYTpEeHHEe COCTOSHUE TeHepaTopa
! u BozsBpamawuuii unu( HeT) cobuTue
procedure(I_update_ve), DEFERRED :: update

! AGCTpaKTHHI HECTPYKTOP
procedure(I_destroy_ve), DEFERRED :: destroy

KonkperHble peasn3anuy reHepaToOpOB HACAEAYIOT OA30BBIH KJIacC U ONPEIeJIsiIOT, YTO KOHKPETHO OyeT
nesiath 00bekT mpu Bbi3ose update (). Hanpumep, kinacc VarEventNormal mpocTo mpoBepsieT yCIoBHe KPAaT-
HOCTH BpeMeHH (1I€PeJaercs B Ka4ecTBe apryMeHTa) NePUOLY, 3a/IaHHOMY [IPU MHUIUAIU3AIMUN [€HEPATODPA.

Hanbime, kiacc EventScheduler co31aeT MacCuB MOJIUMOPMHBIX CCHIJIOK HA, BCE TAKHE TEHEPATOPHI U TIPU
KaxKJIOM M3MEHEHNU TaiiMepa ONPAIInBaeT BCe MeHEPATOPHI, He TOTOBBI I OHU BBIIATH 3aIpPOC.

Kak ornpeaeJmTb HOBBIA THUII COOBITUS

Ecau BbI X0THTE 106ABATH HOBOE COOBITHE, TO HEOOXOINMO:

— B knacce Actions m100aBUTH HOBBIiT THII COOBITHS, €70 IPHOPHUTET U COOTBETCTBYIONINI CEPBUC, KOTOPDI
ero Oymer 06padaATHIBATD.

— B kiacce Event n00aBuThb ycjiOoBUE JJisl CO3/aHUs BALIErO TUIIA COOBITHHA. DTHU YCJIOBUS IO3BOJISIOT
IPOBEPATD, YTO COOBITHE TOTHOE (HATIPUMED, COOBITHE MAIUHTA JOJKHO UMETh aIpecaTa, NHade OHO
He MOXKeT ObITh 06pabOTAHO).

— Ecjm Bam HEOOXOIUMBI TOTIOTHUTEIBHBIE TI0JIsI, OTCY TCTBYIONHE B Kjiacce Event, mobaBbre nx, yoeams-
IIIUCH, YTO BbI PEATU3OBAJIA UX YIAKOBKY ¥ pacnakoBky B MPI-coobmienue.

17



Teneps B cucreme onpejiesied HOBbli Tuil coObitus. COObITHA € 9THUM THUIIOM MOXKHO IIOCTPOUTH U OTIIPa-
BUTH. [Ipu 3TOM, 9TOOBI COODIIEHNE PEATHHO MPOU3BOIMIIO KAKOE-TO BO3IEHCTBHE HA CUCTEMY, HAIO T0DABUTH
00paboTKy COOBITHS B CEPBUCHI M KOMIIOHEHT (KaK TO CEJIaTh, YATANTE B COOTBETCTBYIONIUX Pa3/Ie/Iax, Mo-
CBSIIIIEHHBIX CEPBUCAM M KOMIIOHEHTY ).

Kak caenath cBoii reHepaTop

st co3manusi CBOEro TeHepaTopa HEeOOXOAUMO HACIeI0BATh 0a30BbIi Kiacc VarEvent u peann3oBaTh B
abcTpakTHBIX MeTo/ma 0a30BOro Kijacca. Kpome TOro, moCKOJIbKY I XPAHEHWsS] BCEX M€HEPATOPOB MEPEeIa-
eTCd yKa3aTejib, Bbl [OJKHBI MIPEJIOCTABUTH MMEHHO yKa3aTejab HA OOBEKT I'e€HepaTopa, Jisd 9ero yI00HO

cuesnarb Moayiabayto dyukuuio (ananor new B C++). dua npumepa npuBomurcsa kiacc VarEventNormal
JIJIsE TeHEePAIuu [IePUOANIECKAX COObITHIA:

module var_event_normal_module

use var_event_module

type, extends(VarEvent) :: VarEventNormal
private
integer :: period_sec_ = 0
type(DateTime) :: start_date_
contains
procedure :: update
procedure :: destroy
end type
CONTAINS

! AHajoT new: co3zaeM IWHAMUYECKuil 06beKT M BO3BpallaeM CCHIKY Ha HETO.

! I saomHO BhHIOJHAEM OOHYHEHE (YHKIMKM KOHCTPYKTOpa -

! yHUIYaIW3UpyeM T'eHepaTop HadYalbHOX JATOW, COOHTHEM M IIEpHOJOM T'E€HEDPAalluH.
function new_VarEventNormal(ev, start_date, dd, dh, dm, ds) result (obj)

type(Event), intent(in) :: ev
type(DateTime), intent(in) :: start_date
integer, intent(in) :: dd, dh, dm, ds
class(VarEventNormal), pointer :: obj

allocate(VarEventNormal: :obj)

obj % ev_ = ev

obj % start_date_ = start_date

obj % period_sec_ = dd*60*60%24 + dh*x60*60 + dm*60 + ds
end function

T'naBHas OyHKIMSA TeHepaluKM. B 3aBHCHMOCTH OT TEKYUerO BDEMEHH

! <cur_time> rerHepupyeT cobuTme <ev>

! m BosBpamaeT true mium Xe Bo3BpamaeT false.

[lo cyTu mpocTo HmpoBEepseT KPATHOCTBL INEpHOfa TeHEepaluy PasHUIle TEKYLero
! BpeMeHU M CTapTOBOTIO.

logical function update(this, cur_time, ev)

class(VarEventNormal) :: this
type(DateTime) , intent(in) :: cur_time
type(Event), intent(inout) :: ev
integer(8) :: sec_from_start
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sec_from_start = date2sec(cur_time) - date2sec(this % start_date_)
update = sec_from_start >= O .AND. MOD(sec_from_start, this % period_sec_) ==

if (update) then
ev = this % ev_
end if
end function

! 06berT He COLEpPXUT BHYTPEHHAX IUHAMUYECKUX NAHHHX, IODTOMy OECTPYKTIOP ILyCTOH.
subroutine destroy(this)

class(VarEventNormal) :: this
end subroutine

end module

Temeps B cucreme ompeesieH e OJuH THII TeHepaTOpa, HO OHA MOKa He 3HAaeT 00 3ToM. UT00bI OIKITIO-
YUTH TEHEPATOP K CHCTEME U OOJIEMYUTH TIOJIB30BATENIO X KU3Hb, HEOOXOIMMO T00ABUTH MTPOCTON BPAIIIED IJIsT
CO3/IaHuMsT HOBOTO NeHepaTopa B kjacc Component:

subroutine register_periodic_event(this, arr_name, act, src, dst, dd, dh, dm, ds)

class(Component) :: this
character(*), optional, intent(in) :: src, dst
character(*), intent(in) :: arr_name, act

integer, intent(in), optional :: dd, dh, dm, ds
type(Event) :: ev
type(ArrayInfo) :: arr_info

arr_info = this % get_array_info(arr_name)
ev = Event(arr_info = arr_info, act = act, owner = CompSplitter % i_am(), &
src = src, dst = dst, file_prefix = this % prefix())

call this % ev_scheduler_ % add( &
new_VarEventNormal( ev, ExpInfo % start_date(), &
MERGE (dd,0,PRESENT (dd) ), MERGE(dh,0,PRESENT(dh)), &
MERGE (dm, 0 ,PRESENT (dm) ) , MERGE(ds,0,PRESENT(ds))))
end subroutine

B HUTOre, ImoJb30BaTE b IINIIET YTO-TO BPOIE:

call this J, register_periodic_event (arr_name = "test_dg_2D", act = "SAVE_DG", dh = 1

u Bpaiep register_periodic_event() cam crpour 0ObeKT COOBITHUS, OLPE/EIdeT KAKUEe-TO [1€PEeMEeH-
HBIE TIO YMOJYAHUIO, CO3/IaeT OOBEKT TEHEPATOpa B IWHAMUYECKON TMAaMSATH W JAET YKA3aTeJlh HA HETO B
obbekT EventScheduler.

3ameuaHnus AJId pa3pa60TqI/IKa cucTremMbl

Ceituac myisi Tuna coObITHS HAJO 3HATH CEPBUC, KOTOPBI ero Oymer obpabarpiBaTh. Jrta uHOPMAIUI HE
UCIOJIB3YETCS HUTIE, 33 HCKIIOYEHUEM MOMEHTA PErUCTPAIIUN Za-MAaCCHBA B KOMIIOHEHTE, TAK KAK OH JOJIKEH
SIBHO 3HATh, C KeM CHHXDOHU3WPOBATHCs. KC/IM BOMPOC SIBHOI CHHXPOHU3AINU TIPW CO3JAHUNA MACCUBA B
CommunicatorGA % init_array() Oymer perieH, 3Ty 3aBUCAMOCTb MOXKHO yOpaTh BOOOIIIE.

Bosmoxno, umeer cvbica caenars ananor JSON s doprpana (FSON).
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5.4 Cepsucsl
O6masa uges

CucreMa COBMECTHOIO MOJIETUPOBAHMST B KAKOM-TO BHJIE PEATTU3YeT CEPBUCHO-OPUEHTUPOBAHHYIO APXUTEK-
rypy (SOA). Wnes B ToM, 4To HA CTOPOHE KjueHTa (MOJE/IU) NeHEepUPYIOTCs COObITUS U OTLPABJISIIOTCH CO-
oTBeTCTByIONME 3ampockl (control flow), KoTopbiM cooTBETCTBYIOT Janube, yraaasmaembie B Global arrays
(data flow). Ha cropone cepsepa HEKOTOpPbIE CEPBHUCHI Pa30OUPAIOT 3aIIPOCHl U3 €UHON OUEPEN U BBIIOJIHAIOT
pabory (anasior konseiiepa).

Ceituac, ompe/iesIeHbl CJIeYONIe CEPBUCHI:

e DTR (distributor) — moanucan Ha Bce COOBITHS, MIPOCTO PACCHLIAET UX BCEM OCTAJIbHBIM cepBucaM. Hyxken
JIIsl COZIePKaHNs €IMHON OYepey B apaljielibHOM cpejie (aHAJIOr MacTepa).

e I0D (I/O device) — noauucan Ha cobbiruss READ_FD, SAVE_CP, SAVE_DG. IIpu nonyuenuu coobuieHusi
OH PaCIIAKOBBIBAET €r0, LOHUMAET, 4T0 OT Hero Tpebyercs (Haupumep, B3srTb Jannbie u3 GA ¢ ume-
HeM “test_ga_ocn” u 3anucars B aitn “0CN_180x90_tst_DG’) u BLIIOIHAET HEOOXOAUMBIE JIEHCTBUS.
OcrajibHbIE THUITBI COOOIEHU TPOCTO UTHOPUPYIOTCS.

e CPL (coupler) — noxnucan ua cobbirue SEND_MP. /TanHoe cOObITHE OLPEIESET, Tae B3aTh JAHHbIE, YTO
C HUMU CJeJaTh, U KyJa H0J0XKUTh (TO ecrb 310 push-cobbitue, Tak Kak cobbirus RECV_MP jiisi ero
obpaborku He rpedyercs).

Kak sTo paboraer

Jis yuporennsi cO3maHus HOBOTO CEPBUCA PEAM30BAH 0A30BBIN aOCTPAKTHIM KJIACC Service, mMeOmuni
cremyomuit maTEepdeiic:

! KorcTpykTop 6asoBoro Kiacca
procedure, public :: init_base

! lecTpykTop 6a3oBOro Kiacca
procedure, public :: destroy_base

! TnaBHHN IUKI 06paboTKu COOBTHIH
procedure, public :: request_cycle

! BupTyalbHHN MeTok, 06paboTKM ONHOTO COOGHTHS
procedure(I_handle_request), private, DEFERRED :: handle_request

! BupTyanbHH# KOHCTPYKTOP
procedure(I_init_service), public, DEFERRED :: init

! BUpTyaJlbHHI LECTPYKTOP
procedure(I_destroy_service), public, DEFERRED :: destroy

Inapras nporpaMma cpl main.f90 comepKuT Takue CTPOYKH:

select case(CompSplitter 7% i_am())

case("DTR")

allocate(ServiceDTR :: service_p)
case("CPL")

allocate(ServiceCPL :: service_p)
case("IOD")

allocate(ServiceIOD :: service_p)

end select

! Start model cycle
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if (CompSplitter % is_model()) then
call comp_p % model_cycle()
else
call service_p % init_base(comm)
call service_p % init()
call service_p % request_cycle()
end if

To ecTh KaxKJblil IPOIECC, KOTOPBIA NPUHAJIEXKUT K TPYIIIE MPOIECCOB HEKOTOPOro cepsuca (ormpee-
asiercst B CompSplitter), ajuiokupyer CBOW moJuMOpPQHBIH yKa3aTedb U JAJbIIE BbI3bIBAET KOHCTPYKTOD U
BXOJUT B 1uKJI 06paborku cobbituii request_cycle (). (B kounue paborsl nporpaMmbl 0400HbIM 2Ke 00pa3om

BBI3BIBAIOTCS JIECTPYKTOPbI CEPBUCOB)

Meton 6a30Boro kitacca request_cycle() COIEp:KUT BAa OJWHAKOBBIX IWKJIA, OJWH JJIs PETUCTPAINN
MaCCHBOB, BTOPOHi /151 peasibHOit 00paboTku cobObiTrii. CTPyKTypa IUKJIa MPOCTA: TIOKA eII1e eCTh pabOTAI0NINe
MOJIesi, TIPUHAMAN 3ampoc, BbI3bIBAM BUPTyasabHbIH MeTon handle_request(ev) u OTCI€KWMBAM CUTHAIIBI

STOP ot monereii.

do while (this % running_count_ > 0)

! Receive any request
call this %, receive_request (ev)
call this % handle_request(ev)

select case(ev % action())
! One component finish work
case("STOP")
this % running count_ = this % running count_ - 1
CYCLE
end select
end do

Kak caesiath cBoii cepBuc

e Co3maeM KOCTAK IPOM3BOIHOIO KJIacca

B pesynbrare, aj1s co3maHusi CepBUCA, HEODXOINMO HACIEI0BATH KJIACC Service W OMpEIeIuTh TaM TPH

BUDPTYaJIbHBIX METOJA: init, destroy, handle_request.

module service_tst_module

use utils_module

use actions_module

use service_module

use event_module

use communicator_ga_module
use component_splitter_module

implicit none

type, extends(Service) :: ServiceTST
private
contains

!

! ===== PUBLIC API =====
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procedure, public :: init => init_tst
procedure, public :: destroy => destroy_tst

procedure, public :: handle_request => handle_tst
procedure, private :: handle_my_methodl
procedure, private :: handle_my_method2
! ===== PUBLIC API =====
l

end type

CONTAINS

subroutine init_tst(this)
class(ServiceTST) :: this
! Bam KOHCTpPyTOp

end subroutine

subroutine destroy_tst(this)
class(ServiceTST) :: this
! Bam mecTpykrTOop

end subroutine

subroutine handle_tst(this, ev)
class(ServiceTST) :: this
! Ko obpaborumka coburus ev umraii( mamee)
end subroutine

! OcTanbHbHE METOHH
end module

e 3amnosHgeM KJiacc

SanonHseM Meronbl init_tst, destroy_tst meobxoaumbivu seifictBusimu. Jlasiee 3anoHseM OCHOBHOMN
Meron — handle_tst. Ilo meiicTByromemy ceitdac COTJIAINEHWIO, KOTIa CEPBUC “BUIUT MACCUB TIEPBBIA pa3
METO/I JIOJI?KEH 3aPEruCTPUPOBATh JAHHBINA KaHa CBA3U (TO €CTh ga-MaCcCuB) B KOMMyHUKarope. Jljst 3Toro
MO2KHO MCHOJIb30BaTh TaKyI0 KOHCTPYKIIUIO:

if (.NOT. this % comm_ % is_registered(ev % ga_name())) then
call this % try_register_service_ga(ev)

! lpyrue me#icTBuUs, TpebyeMble B IEpBHH pas IOpX IpUeMe COObLEHNS LAHHOTO THUNA
! ( To ecTh IO 3TOMy ga- KaHAIY)
end if

Ecnu maccuB yrke 3aperuCTpupoBaH, MOXKHO CPa3y 3aHAThCS €ro 00paboTKoi. B kauecTBe mpumepa HIKe
npuBeneH Mmeron handle_request kjacca ServcelOD. Om oOpabarThiBaeT TOIBKO COOBITHS, CBSI3aHHBIE C
paboroit ¢ daitiamu u coobrienue 06 omudke ERROR (KOTOpOE mMpoCTO BEJET K aBapUiiHOMY 3aBEDIIEHHUIO).
Ocranbuble cOObITHS UTHOPUPYIOTCA. BO BpeMsi TIepBOro mpreMa BBINOJHIETCS PErUCTPAIUS MacCUBa, BO
BpeMsi OCTAJbHBIX — 00pabOTKa COOBITHS ¥ BBIBOA, mHMOpMaiuu B stdout BCTPOEHHBIM BCIOMOTATETbHBIM
Merozom 0azosoro kiacca report_handle(). Meroasr handle_put (), handle_get () coumepkar peajbHyIO
JIOTHKY W3BJIEUEHUsS] MACCUBA W3 ga U 3amucu ero B ¢aiin cpeacramu FileHandler NC.

subroutine handle_iod(this, ev)
class(ServicelIOD) :: this
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type(Event), intent(in) :: ev

select case (ev % action())
case ("SAVE_CP", "SAVE_DG")

if (.NOT. this % comm_ % is_registered(ev % ga_name())) then
call this % try_register_service_ga(ev)

else
call this % handle_put(ev)
call this % report_handle(ev)

end if

case ("READ_FD")
if (.NOT. this % comm_ % is_registered(ev % ga_name())) then
call this % try_register_service_ga(ev)
else
call this % handle_get(ev)
call this % report_handle(ev)
end if

case ("ERROR")
call this % report_handle(ev)
call exit(1)
end select
end subroutine

Buumanwme: obparure BHUMaHWe Ha BOIPOCchkl cuaxponu3aiuu! CepBuc Jo/KeH OJI0KHPOBATHCS, €CITH ga-
maccus (upezcrassisionuii coboit 6ydep obmena) eme 3aHar (s cOObITHs BUAA “NOJIOXKUTH JAHHBIE”) W,
HA000POT, cBOOOAEH (/1151 COObITUSA BUAA “B3sTh AaHHble”). [lj1s 9TOro BbIIOIHAETCs NPOBEPKA CTaTyca uH(pOp-
MaIMOHHOTO MacCuBa. FKcim He ycTaHaBIMBATH OJIOKMPOBKY, HET TAPAHTUW, YTO B PE3Y/IbTATE MEPEIAHHBIE
JaHHbIe OyayT neababiMu. 1locie TOro, Kak CepBUC MOJIOXKUIT UJIH B3I JAHHBIE, OH TOJ2KEH TOMEHSTDH CTATyC
ga-MacCHUBa COOTBETCTBYIOIIUM 0OPA3OM.

Hanpuwmep, korga ServiceIOD nosyuaer 3aupoc SAVE_DG, on 3naer (cMOTpU cOOTBETCTBYIONMIA 06paboT-
4yuk B Component), 4TO JJAHHbIE YK€ LIOJIHOCTHIO JIEXKAT B Ea-MACCUBE, LI09TOMY JOLOJIHUTEIbHbBIX [IPOBEPOK
He Tpebyercs. Korma e cepBuc roros ocBobomuTh ga-maccus (B merone handle_put() mocsie TOro, Kak
CKOITUPOBAJI UX B CBOIO TAMSATh, OH CHHXPOHU3UPYETCS W MOMEYAET MACCUB KAK CBODOIHBIIN:

call this % comm_ % sync(service_id)
if (CompSplitter % is_first_rank()) call this % comm_ % put_info(ev % ga_name(),&
COMM_GA_STATUS, "free")

e Peructpupyem cepBUC B CUCTEME

Bunmanme: B 9TOM IIyHKTE BHOCATCA U3MEHEHH B KOJ CUCTeMBbI. Ec/ii BbI HE yBEepEHBI B CBOUX JEUCTBUAX,
obparuTech K pa3pabOTINKY.
Ha naHHBI MOMEHT CHCTeMa HHYero He 3HAeT O HOBOM cepBHce (HazoBeM ero TST), mosToMy HYKHO:

1) B daiisnie ComponentSplitter (uro 510 3a Kjacc 9uTaTh TYT) J06ABUTH HEOOXOAUMbBIE UMEHA CEPBUCOB
B MAaCCHBbI KOMIIOHEHT U CEPBUCHBIX KOMIIOHEHT:

character(3), parameter :: COMPONENT_NAMES(9) = &

(/ "DTR" s "CpL" s n"ToD" s "QCeN" s "ATM" s "ICE" s "TND" s NGEA" s "TST"/)
character(3), parameter :: SERVICE_COMPS(4) = &

(/ "DTR" s "CPL" s n"ToD" s llTSTlI/)

Kunacc 3anumaercs jeseHneM Ha TPYIIBI MPOIECCOB B MHOIOMPOIECCOPHON CPee, W Temepb KarKIblii
npouecc MOzKeT y3HaTb, IPUHAJJICKUT JIM OH rpylile, Hanpumep, CPL
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2) Ioukaovyaem B cpl_main MOuy/b CEPBUCA U OLPEAENIAEM CO3JAHUE PEAJIbHOIO O0bEKTa CepPBUCA KAK
pa3 ¢ UCIMOJHL30BAHUEM TIPEIBIIYINEro MyHKTa!

select case(CompSplitter % i_am())
case("TST")
allocate(ServiceTST :: service_p)

end select

Temnepn, ecniu Ipy 3aITycKe BB yKazkeTe B apryMmenTax TST 2, To cucTeMa 3alyCTUT HOBBIM CEPBUC HA 2-X
IPOIeccax.

e Ilocnimaem IPaBUJIBHBIE 3alIPOCHI U3 KJINEHTa

Temepb cepBUC MOTHOCTHIO B pAbOYEM COCTOSTHUM — OH 3AIlyCKAETCH M MPUHUMAET 3allPOChI OT KJIMEHTA
(moka 310 mpocTo yBenomienus 06 okondanuu caera STOP). YUToObl KJIMEHT MreHEeHUPOBAJI TPABUILHBIE COObI-
THs, HEOOXOJMMO OIPEIeSINTh HOBOE COOBITHE, C/IEJATh /i HEero reHepaTop, ¥ ONHUCATH HeOOXOJMMbIE C €ro
cTopoHbI jelicTBusa. Kak 3T1o ¢ienars, onucaHo B pasgene MomenbHbiT KOMIIOHEHT .

3amMedyaHus AJI4 paspaGOanKa CHUCTEMBI

Eciun B Oymymem nosiBUTCst BO3MOYKHOCTD N30ABUTHCS OT SIBHON CHHXPOHU3AINN 9€Pe3 MAacCUB WHMOPMAIUH,
910 Oymer xoporo. Ceitvac Takoil MOaX0 ] BHIOpAH, TaK KaK Mbl HE MOXKeM “TepsaTh ganuabe’. To ecTh maxe
€C/IM KaKOH-TO KOMIIOHEHT (MOJIE/Ib OKeaHa), paboTaer ObICTpee JPYroro KOMIOHEHTa (Momesu arMocdepbt
usm 10D, KOTOPBI# MeIJIeHHO THIIeT JaHHbie B (ailn), Mbl He uMeeM npaso “norepsaTs’ Maccus. Hakonsenue
MAaCCHBOB B BH/I€ OY€DEM TOXKE HU K YeMy He IMPHUBEJIET, TAaK KAK MOJEJU OOBIYHO PADOTAIOT C MOCTOSHHON
CKOPOCTBIO M B DPe3yJIbTaTe O4Yepeib IPOCTO UCYEPIaeT BCIO JOCTYIHYIO maM#Arhb. llodromy ceitdac, eciaun
“OpicTpast’ MOIENb y¥Ke TOTOBA MOJIOKUTh JAHHBIE, HO ga-Oydep elne 3aHAT, OHa OJIOKUDYETCs.

5.5 Pabora ¢ NetCDF-daiinamn
O6mas uges

NetCDF npescrasisier coboii MAITHHHOHE3aBUCHMbBIH CAMOOMMCHIBaeMbIil (popmar u HabOp OUOIMOTEK J1JTst
paborbl ¢ Hum. NetCDF sapisercs dakruaeckuM cTangaproM Jjis XpaHeHus reoU3ndecKux JaHHBbIX. B
pe3yabraTe, YTOObI COXPAHUTH, HAIPUMED, MACCUB CKOPOCTEH, HE HY>KHO MPUIyMBIBATH CBOU MPOIEAYPHI C
Kydeit read/write, a mocrarodHo BbI3BaTh roToByio byHkumo 6nbanorekn NetCDF. BaskHbIM CBO#CTBOM
MPOIIEAYD $BJISETCS TO, YTO OHM MOTYT BBIMOJHATHCH KAK B MOCJIEI0BATEILHOM, TaK W B MaPAJIIEILHOM
pekuMax.

NetCDF umeer n0BOIBHO BBICOKOYPOBHEBbIN mHTEpdEHC ¢ TOYKM 3peHus omnepaiuil Has gaitiamu, HO
JIOBOJIHHO HI3KOYPOBHEBBIH C TOYKHU 3PEHUS MOJH30BATENS, TAK KAK TMPUXOIUTCS PA30UpPaATHCS ¢ TOHKOCTSI-
MM T€X WU WHBIX BCTPOEHHBIX MpOoIeayp. IIpum 3TOM KOHTPOJIb 3a MPABUIBHOCTHIO BCEX OMEPAIUil TTOJTHO-
CTHIO JIEXKUT Ha moJsib3oBarese. Ilockonbky paborars ¢ NetCDF aittamu mpuxoaurcss 9acTo, BOSHUKAET
JKeJIaHWe CO3aTh HEKHil KJIaCC-IOMOIIMHUK, KOTOPBIA OyIeT nMeTh BHICOKOYPOBHEBBIN mHTEepdeiic, CKphIBas
Bce caoxkuoctu NetCDF Buyrpu cebs. Tak nosiBuiics knace FileHandler NC. Owu, BO-TepBbBIX, yIpOIIa-
er pabory ¢ NetCDF, Bo-Bropbix, jgobasiser nekoropbiit dyuknuonan. Hanpumep, kiace gaer yao0HYIO
BO3MOXKHOCTB JOCTYIA K JAHHBIM HE TOJBKO MO WHIAEKCY, HO U 10 BPEMEHHON METKe M BO3MOYKHOCTH CUU-
THIBAHUS BPEMEHHOU ocu DailyioB B pa3Hbix ¢ropmarax. s paboThl ¢ KIaCCOM JTOCTATOYHO TOIKJIIOYUUTH
Momynb file_handler_nc_module, co3aaTh 3K3EMILISAP KIAaCCA W C MOMOIMBIO HErO YIPaBIATH aitmom.
FileHandler_NC ucnosnb3yercd B:

— Service_IO0D mis napaJuieibHbIX put/get-oneparmit
— Component s ananu3a aiisia ¢ BDEMEHHO! 0ChIO

— 0ffline myia co3manusa (PaitioB HAYATHHBIX JAHHBIX
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— Service_CPL /i 9T€HUs UHTEPIOISAIUOHHBIX (DailioB

— B CHCTeMe IIOJIKAYKU JAHHbIX HAOJIIOeHuil u 1.1,

B pesysibrare Bce onepanuu ¢ NetCDF Bceit cucrembl nenerupyrorcsi KJiacCy-MOMOIMHUKY, 9TO CHUIBHO
VIPOITIAET KOJ, 33 CUET WHKATCYJISINN BCeil JIOTUKNA B OJTHOM MECTE.
IIpumep paboTbl

Pasznbie criocobbl paboTsl ¢ Kiiaccom MOxKHO nocmorpersb B recre Coupler /test /test  filehandler nec.f90.
Hanpumep, crangapraas cxema paboThl TaKas: CO3/1aTh XIHJIEP, € HOMOIIBIO HErO CO3/aTh (aii, mepeMen-
HbIE, 3allnCaTh JIJaHHbIE.

use file_handler_nc_module
type(FileHandler_NC) :: handler

call handler % create_file("test_2D_dt.nc", mpi_comm = tm % comm())
call handler % create_dim("i", il)

call handler % create_dim("j", jl)

call handler % create_dim("k", k1)

call handler % create_time_dim()

call handler % create_var("test_2D_dt", "reald", "i", "j", dimt_name = "TIME")

call handler % put(arr_2D, lo = decomp % lower_bound_2D(), &
hi = decomp % upper_bound_2D(), dt = DateTime(1988, 03, 15, 0, 0, 0))

call handler % close_file()

Onucanne API

Cosganne/orkpbitre /3akpbiTie daiina

create_file(filename, mpi_comm)

Description: Create file or rewrite previous
Parameters:
filename - string name of file to create
mpi_comm - <optional> MPI mpi_comm if it is parallel run

open_file(filename, mpi_comm, status)

Description: Try to open file

Parameters:
filename - string name of file to open
mpi_comm - <optional> MPI mpi_comm if it is parallel run
status - <optional> status of operation: O if ok, 1 is error

open_or_create_file(filename, mpi_comm)

Description: Try open and then create file
Parameters: Combination of parameters for open_file and create_file procedures
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close_file()
Description: Close current file
Parameters:

Co3manne pasmepHocTeil

create_dim(name, length)

Description: add NC-dimension to file
Parameters:

name - name of dimension

length - corresponding length of dimension

create_time_dim()

Description: add time NC-dimension to file
Parameters:

COB,E[aHI/Ie/OTKpI)ITI/Ie IIepeMeHHbIX Ha PasMepHOCTAX

create_var(var_name, var_type, diml_name, dim2_name, dim3_name, dimt_name)

Description: Try to create var. Error if this var is already exist.
Parameters:

var_name - string name of file to create

var_type - type of variable

dim*_name - create variable of these dimensions

open_var (var_name, status)

Description: Try to open variable
Parameters:
var_name - string name of variable to open
status - <optional> status of operation: O if ok, 1 is error

Description: try open and then create variable
Parameters: combination of parameters for open_var and create_var procedures

open_or_create_var(this, varname, var_type, diml_name, dim2_name, dim3_name, dimt_namn

1e)

BaHI/ICI)/‘{TeHI/Ie IIepeMeHHbIX

put/get (arr, lo, hi, dt)

Description: put and get data.
Parameters:
arr - data array of supported type and dimension

(int4, int8, real4, real8, 1D, 2D, 3D)
lo, hi - lower and upper bounds of dimensions (e.g. (/1, 1/), (/ il, j1 /) )
dt - <optional> DateTime corresponding to field. Necessary for time vars.

Pasinunblie oriepamnmumn

put_att/get_att(att_name, att_val, is_global)

Description: put/get attribute to variable or whole file
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Parameters:

att_name - name of attribute
att_val - value of attribute of supported type (int, character)
is_global - <optional> if .TRUE., this attribute is made NF90_GLOBAL

function get_dim_size(dim_name)

Description: Return size of interested dimension
Parameters:
dim_name - dimension name

get_time_axis(time_axis)

Description: Get time axis
Parameters:
time_axis - integer(8), allocatable :: time_axis(:) - where to put time axis

in seconds from DateTime 7, epoch_start()

logical is_time_var()
Description: Check if current variable has a time axis
Parameters:

5.6 GA-kKOMMyHUKATOP

OO611ast uzest COCTOUT B TOM, YTOOBI IPEJOCTABUTH MOJB30BATEO0 BO3MOXKHOCTH IIPOCTOrO JOCTYTIA K PA3HBIM
4yacTaM pacupeesieHHoro maccusa. Juis aroro ucnosnb3yercsa aberpakuus PGAS (Partitioned Global Adress
Space). PGAS upeanosnaraer, 410 ecTb HEKOTODbIH BUPTYaJbHbIA OIPOMHbIA MAaCCUB, KOTODbIA JOCTYyIIEH
n3 JI060ro MpoIecca, yIacTBOBABINETO B €ro co3aaHnu. KoHeuHo, Ha caMOM Jejle HUKAKOTO MIOGATHHOTO
MACCHBa HET, & €r0 9aCTH XPAHITCS B MAMSITH TIPOIECCOB, HO MOJIH30BATETH 0O STOM He 3HAET — BCE TOHKOCTH
Oeper Ha cebsg OUOIMOTEKA, 38 CIET 9ero u JOCTUraeTcs mpocrora. HampuMep, kimeHT Ha mporecce 12 MoxkeT
HOIPOCUTH 3JIeMeHT ¢ uHzekcamu [124, 97], kak Gyaro oH umeer K Hemy IpsMoil gocryn. 3a kaagpom PGAS
y3Haer, KAaKOMY [POLECCYy MMEHHO IIPUHAJIeKUT djeMenT (Hanpumep, 18-my), soimoanur MPI-3anpoc na
HEro, TIOJIYYUT PEe3yabTaT U BEPHET KJIHMEHTY.

Peanmzanus aberpakimn PGAS — 6ubnnoreka Global Arrays (GA) (owa, KcTaTn, TOXKe yCTaHABIHBAETCS
ckpunroM ycranosku 110). CymecrByior u apyrue peasmsanuu. Hakounen, kiacc Communicator GA - sro
kiacce cucrembl CMF, mipencrassiionuii cBoero pojga dpaca 1Jist 3Toil GHOIHOTEKH, TO €CTh OH ONPEeisieT
erie GoJiee BBICOKOYPOBHEBBIH nHTEpdeEiic u npsader Hekoropbie TonkocTn GA.

Nurepdeiic

subroutine init(max_index, proc_local_count)

Description: construct communicator object for <num_of_sides> components
Parameters:
max_index - maximum index of component, which will be used for work
with object (normally equal to number of defined comps)
proc_local_count - size of local communicator, required for agile memory
allocation

subroutine init_group(src_id, src_ranks, dst_id, dst_ranks)

Description: register processor group between two sides
Parameters:

src_id, dst_id - ids of sides

src_ranks, dst_ranks - ranks of all processes of sides
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subroutine init_array(arr_name, datatype, dimnum, holder_id, holder_decomp, &
subscriber_id)

Description: initialize array based on Decomposition object, it can be
accessed from <holder_id> and <subscriber_id> components,
but stored on <holder_id>. If array with such name already
exists - delete previous and create new.

Parameters:
arr_name - string name of array
datatype - supported datatype string: "real4", real8", "int4"
dimnum - supported dimension string: "2D", "3D"
holder_id - id of source component who hold array in memory
holder_decomp - decomposition of holder side
subscriber_id - id of subscriber component

subroutine init_array(arr_name, datatype, diml_len, dim2_len, dim3_len, holder_id, &
holder_size, subscriber_id)

Description: initialize array based on dimension sizes, it can be
accessed from <holder_id> and <subscriber_id> components,
but stored on <holder_id>. If array with such name already
exists - delete previous and create new.

Parameters:
arr_name - string name of array
datatype - supported datatype string: "reald4", real8", "int4"
dimnum - supported dimension string: "2D", "3D"
dim*_len, - size of each dimension
holder_id - id of source component who hold array in memory
holder_size - how many processors owns the GA
subscriber_id - id of subscriber component

subroutine destroy_array(arr_name)

Description: destroy global array (you should set appropriate group before this
call - the same as on init_array)
Parameters:
arr_name - string name of array

subroutine sync(src_id, dst_id)

Description: barrier for src_id, dst_id
Parameters:
src_id, dst_id - indexes of groups

integer function id(arr_name)

Description: return ga_id of array with given name.
Return -1 if no such array.
Parameters:
arr_name - string name of array

subroutine put (arr_name, lo, hi, arr)
subroutine get (arr_name, lo, hi, arr)
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Description: put/get data
Parameters:
arr_name - string name of array
lo, hi - arrays representing area (in global indexing) you
want to put/get
arr - your buffer for data

HpI/IMepI)I HCIIOJIb30BaHUA

Bosee meTanbHO NpUMEpPbI UCHOIB30BAHUSA MOXKHO IIOCMOTPETh B TE€CTAX K KJIACCY
(coupler/test/ga communicator). Huxke nupuse/ieHbl LOLy/IsiPHbIE IPUMEDDI, B3ATbIE KAK Pa3 OTTYA.

CO3ﬂaHI/Ie MaccHuBa, pa3ejgdeMoro IByMdad KOMIIOHEHTaMu

Knacc mo3Bonsier co3garh MacCUB, KOTOPbIH OYIeT PACIPEIeTeHHBIM HA OJHOM KOMIIOHEHTE, HO IIPH 3TOM
ellle W BUAUMbBIM JPYTOMY KOMIIOHEHTY. DTO MO3BOJISET, HAIPUMED, CO3/IaTh MACCUB TEMIIEPATYPbI, KOTOPbIi
dusuvecku Gyuer pacupe/ieliet 1O spaM OKeaHa (M OHU MOLYT KJacTh U 6paTh U3 HErO JAHHBIE), HO, KDOME
TOrO, CEPBUC KAILJIEPA TOXKE MOYXKET paboTaTh C 3TUM MACCHBOM, XOTsS HE XPAHUT y Ce0sT HUKAKYIO €r0 YaCTh.

! Mlpocum y CompSplitter-a mmeHTHMOMKATOpPH KOMIOHEHTOB
ocn_id = CompSplitter % comp_id("OCN")
cpl_id = CompSplitter % comp_id("CPL")

! NennmanusupyeM o6bEKT KOMMYHWKATOpa KOJIMYECTBOM KOMIOHEHTOB X JIOKAIbHHM pPasMEpOM
! KOMMyHUKATOpa Kaxmoi
call comm_ga % init(CompSplitter % comp_defined(), CompSplitter 7 comm_local_size())

! Mlpocum y CompSplitter-a cHHCKH IpPOIECCOB B KaxXZloOM KOMIIOHEHTE
call CompSplitter % proc_list("OCN", list = proc_list_ocn)
call CompSplitter % proc_list("CPL", list = proc_list_cpl)

! C moMompl HUX perucrpupyeM rpymmy [ocn_id, cpl_id]
call comm_ga % init_group(ocn_id, proc_list_ocn, cpl_id, proc_list_cpl)

! DKeaH co3ZaeT CBOK [EKOMIO3WIWK KM pa3faeT BCEeM - 3TO HYXHO, JITOOH Bce
! 3amHTepecoBaHHHE flpa TPYIIH BH3BalX PETHCTPAIWl MacCHBa C ONWHAKOBHMK IIapaMeTpaMH .
! B peanbHO} IpPOrpaMMe MOXHO B3HATb JAHHHE NEKOMIOSHUIMK U3
! rmobanbHOrOo MaccuBa ModelInfo, KoTOphii XpaHUT MHbopMalnub 060 BCeX KOMIOHEHTAX
if (CompSplitter % i_am() == "OCN") then
ocn_decomp = Decomposition(il, jl, k1, "2D", CompSplitter % comm_local_size(), &
CompSplitter % rank_local())
end if

call ocn_decomp % broadcast(CompSplitter ¥ proc_first("OCN"), &
CompSplitter % comm_world())

! HakroHel, peruUCTpUpyeM MacCHB, yKa3aB B KadeCTBe JepXaTelsd OKeaH, IIepefaB ero

! mexommosmup uTo6m( GA pacmpefenuia MacCuB HMEHHO TakK), a B KadeCTBE IOINb30BATENs -

! ganmep

call comm_ga % init_array(arr_name = "glob_2D", datatype = "reald", dimnum = "2D", &
holder_id = ocn_id, holder_decomp = ocn_decomp, subscriber_id = cpl_id)

! Temepb MOXHO IIOJIOXMTH B MacCCHUB [aHHHE: HaIpuUMep, NYCTh TOJIbBKO OKeaH KIaZeT, IIpUYeM
! xaxmoe sAOpo KiIaZeT riobaibHHN MaccuB 6eccMucieHHO( B peanbHO# IporpavMe)
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if (CompSplitter % i_am() == "CPL") call comm_ga % put("glob_2D", (/ 1, 1 /), &
(/ i1, j1 /), tgd % glob(:,:,1,1))

! 06s3aTeNbHO BHIONHSAEM CHHXPOHA3AUW0, TO €CTh XIOEeM, YTO BCEe IOJOXKUIN LAaHHHE,
! Tak Kak BH30BH put/get - Hebiorupyoume
call comm_ga 7% sync(ocn_id, cpl_id)

! Temeph MOXHO B3ATb LaHHHE: BCe sipa O60MX KOMIOHEHTOB 6epyT JIOKAIbHHE KYCKU X

! CpaBHMBaWT UX C IPeJONpEeLeeHHHMA TECTOM

call comm_ga % get("glob_2D", (/ w, s /), (/ e, n /), tgd % loc_2D)

call tm % assert(tgd % is_correct(arr_type = "2D"), "all get 2D local patch &
defined in parameters")

CO3,£[aHI/Ie MaccuBa, pa3aejgadeMoro ToJdbKO OJHUM KOMIIOHEHTOM

WNuorma HeoOXOIUMO CO3aTh MACCUB I MCIOJIB30BAHUS TOJHKO BHYTPH OJHOTO KOMIIOHEHTA. B 3TOM
npuMepe MbI CO3JAIMM TAKOH MACCUB [IjIsi KOMIIOHEHTA OKeana. Kpome Toro, BMECTO TOro, 9To0bl MePeIaBaTh
[POIIeIyPe MEKOMIIO3UIMIO OKEAaHa, Mbl IPOCTO [IEPEAAINM PA3MEPHOCTH, YTOOBI KJIACC CAM IOJEJINII MACCHB
Ha 9aCTHU 34 HAC. BOJBIMMHCTBO MAroB MOBTOPSIOT MPEABIIY Ui TPUMED, 38 UCKJAIOYEHUEM TOTO, 9TO TPYIIIA
U MAaCCHUB Terepb CO3JAeTCs JJis OJMHAKOBBIX MICHTU(DUKATOPOB (IepKare/b U MOANUCIUK OJUHAKOBBIE) U
BBI3BIBAETCS BEPCHUsI TIPOIEAYPhI PETUCTPAINY MACCUBa 0€3 yKa3aHWUs JEKOMITO3UIINHN.

5.7

! Nlpocum y aCompSplitter- mmeHTHMOHKATOpPH KOMIOHEHTA
ocn_id = CompSplitter % comp_id("OCN")

! I/IHnn,naJm:snpyeM 06berT KOMMYHHKATOpPAa KOJMNYIE€CTBOM KOMIIOHEHTOB M JIOKAJIbHBIM

! pasMepoM KOMMyHHKATOpa Kaxmoi
call comm_ga % init(CompSplitter % comp_defined(), CompSplitter 7 comm_local_size())

! Nlpocum y aCompSplitter- cHmcKu IpPOIECCOB B KaxXZloOM KOMIIOHEHTE
call CompSplitter % proc_list("OCN", list = proc_list_ocn)

! PerucTpupyeM CpyIOy TONBKO IS OKeaHA
call comm_ga % init_group(ocn_id, proc_list_ocn)

! PerucTpupyeM MaccuB, He yKasaB IOANKWCYMKAa - 3TO 6ymeT caM KOMIOHeHT. KpoMe Toro,

! mepemaeM TONBKO pasMepn MaccmBa il, jl

call comm_ga % init_array(arr_name = "priv_2D", datatype = "reald", diml_len = il, &
dim2_len = jl, holder_id = ocn_id, &
holder_size = CompSplitter 7 comm_local_size("OCN"))

! KnagmeM pmauHBe onaTh( riobajibHbe)
call comm_ga % put("priv_2D", (/ 1, 1 /), (/ il, j1 /), tgd % glob(:,:,1,1))

! CHHXPOHM3HUpYEM, 4YTObH y6eAUTHCH, UTO BCE MOJOXWIN AAaHHHE
call comm_ga % sync(ocn_id)

! BepeM JIOKallbHEE OaHHLE
call comm_ga % get("priv_2D", (/ w, s /), (/ e, n /), tgd % loc_2D)

JlomosTHuTEeIbHBIE MHCTPYMEHTHI JIJIST MOJIEJTA

Tlepeunciientbie B 3TOM pa3jejie WHCTPYMEHTHI He SABJSIOTCS Jjiormdeckoit dacteio CMF, a mpeacraBisior
c000¥ HEKOTOPBIE BHEITHWE WHCTPYMEHTHI, KOTOPBIME MOYKET MOJIb30BaThCs KaueHTCKuit kox. Hampuwmep,
HECMOTPS HA TO, YTO XaI0-00Menbl nin reduce-onepanuu ve HyKHbI BceM Moaensm, CMF comepxut ux Bume

30




OTIENbHBIX “yn100HBIX” (DYyHKIIHH, KOTOPbIe pPaboTaloT HA KOMMYHHUKATOPE BBI3BABIIEH MOJIETH U HE BU/IHDI
OCTAJIBHBIM KOMIIOHEHTAM CHUCTEMBI.

XaJjio angeiitep
Oo6iag unes

Bo muorux monensax Bo3HukKaer HEOOXOAUMOCTb OOMEHA NPUIPDAHUYHBIMEU AY9eifKaMu JIOKAJIbHOM pacyer-
HO#t 00J1aCTH JTAHHOTO TTPOIIECCA C TTPOIIECCAMU-COCEAIMU. DTy 3a0ady peraeT Kiaacc HaloUpdater. @opmab-
HO, OH He siBjisercs gacTbio CMF | a mpeacrasiser coboit OTAETBHBIN MOy b, KOTOPBI JI00as MOIEIh MOYKET
ucnonb3oBarh. Ceituac GyHKIuM 06MEHA Peain30BaHbl i MUPOTHO-I0ATOTHON u Gunossphoit cerok (T u
V), naa 2D-, 3D-maccuBos Jito6oro runa. CTPyKTYPHO MOJYJib COCTOUT U3 mIabJIOHHOrO (6€3 KOHKpeTU3aluu
TunoB) Kiacca HaloUpdaterBase, KOTODbIil BbIIOJIHAET OCHOBHYIO pabory, u kiacca HaloUpdater, KOTODBbIl
MIPEICTABJISIET BHICOKOYPOBHEBBIN WHTEPGENHC KINEHTY W BHI3HIBAET KOHKPETHBIE METO/IbI HI3KOYPOBHEBOTO
KJIacca.

C TOYKH 3peHus MOIH30BATE IS IPY MOIK/II09eHNN MOy s halo_updater_module CTAHOBUTCS JOCTYII€H
0bbekT HaloUpdateMaster, KOTOPBII U UCIOIB3YETCS [1Jisi OOMEHOB.

IIpumep mcmosb30BaHUA

ITonpoGHo ¢ paboToit 610ka MOKHO O3HAKOMHUTLCS B Tecte (coupler/test /halo update). Husxe mpu-
BEJIeH TUIWYHBIA TpUMeEp MCTOoNb3oBanns. O0paTuTe BHUMaHAE HA HEOOS3ATEIbHBINA TTapaMeTp
change_size_on_bipolar: eciiu OH paBeH UCTHHE, 3HAK OyJer uaMenen. B obparnom ciydae (uiu eciu OH
He yka3aH) — 3uak Oyzer coxpanen. Kpome toro, s ynobcrBa BCe IPOUELYPbl UMEIOT OJMH BHJL LISt BCEX
BUJIOB MACCUBOB (3TO HA3bIBAETCH 1I€PErPY3KOil DyHKIMiA).

use halo_updater_module

! CozmaeM 06BLEKT OEKOMIIO3UIIUU
ocn_decomp = Decomposition(180, 90, 20, "2D", comm_local_size, rank_local, &
is_icycle = .true., is_bsc = .true.)

! UHuIanusupyeM MacTepa, IepefaBas €My LEeKOMIOSWINI MOLENN U MaKCUMAalbHYo
! mmpuHy obMeHa
call HaloUpdateMaster % init(decomp = ocn_decomp, max_halo_width = 2)

! MoxHO obMeHWBATh: B AAHHOM CIydae OOMEHMBAeM TPEXMEDHHI MacCHB TEMIEpPATYphH
! ¢ mwmpmHO¥# obMeHa 1
call HaloUpdateMaster % update(t_c(:,:,:,1), update_width = 1, grid_type = ’T’)

! A Temeps mByMepHHE MaccuB u_c(l,:,:) c mmpumHO# 2
call HaloUpdateMaster ¥ update(u_c(1l,:,:), update_width = 2, grid_type = ’V’, &
change_sign_on_bipolar = .TRUE.)

Menkue yTHIATHI
UtilsAllReduce

Bozspaimaer ri106aiabHyo cyMMy HEPEeMEeHHON 10 KOMMYHUKATOPY WJIH, IPU HAJUYIUU BECOB, B3BEIIEHHY IO
cymmy. Bummanwme: OyabTe OCTOPOYXKHBI C TJIOOATHHBIMH OTEPANMSAMH — OHM MOTYT MPUBECTH K TAJAEHUIO
TTPON3BOANTETHHOCTH.

use utils_module
real(kind=8) :: my_global_sum, my_global_int

! BoumciageM CyMMy IO KOMMYHHMKATOpPy OKeaHa [IJd IIepeMeHHo# some_local_val
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my_global_sum = UtilsAllReduce(local_val = some_local_val, comm = ocn_comm)

! BrunuciseM B3BeElleHHYW CYMMy IO KOMMYHHMKATOpPy OKeaHa IJsd IIepeMeHHO# some_local_int
my_global_int = UtilsAllReduce(local_area = some_area, local_val = some_local_int, &
comm = ocn_comm)

PointSaver

CoxpaHsgeT TOYKY JAHHBIX BMECTE C COOTBETCTBYIOINEH BPEMEHHON METKOA.

use point_saver_module

type(PointSaver) :: ps
real(8) :: some_val

! NHunmanusupyeM obbeKT uMeHeM daiina ( M TakuUM Xe WMEHeM IIepeMeHO} BHyTpH HEro)
! ¥ mepuwozoM peanbHOTo c6poca HaHHHX Ha IUCK.
call ps % init(varname = "varl", flush_period = 100)

! KnageM naHHHEe B Qaiin BMecTe C TeKymuM BpeMeHeM ( B IAHHOM ciydae
! oHO 3ampamvBaeTcss y KOMIOHEHTa depe3 MeTon model_time())
call ps % put(some_val, cmp_ptr % model_time())

! He 3abbBaeM B KOHIE BH3BaTh LECTPYKTOP 3akphTh( ¢aiin)
call ps % destroy()

6 Kparkue mHCTPYKIIUNU

3/1eCh PUBOAATCH KPATKHE CIIUCKK, O 9YEM HAJI0 He 3a0bITh [IPU TON WJIM MHOM [EePEHACTPONKE MOJIEIIH.

6.1 Ilepekaioydenue KoHUTYpATTTHT
— K-Bo agep naa npga 3a7aérea B ice  in w comp ice
— Ilar mo BpemeHn 71 AbAa 337aéTca B ice  in u ice list.in

— Baser ganmerx dpopcunra seibupaiorea B atm  list.in n Ind _ list.in

— @opwmyiry TOUKE 3aMep3anud B ice module.f90 xenaTeapHo BRI3LIBATE Ty YK€, UTO W B HCHOIL3YeMO#H
repmoguHamuke CICE (no ymomuannio — nopucras (mushy)).

— Tlocme kaxkmoit mepenacTpoiiku, 3arparusaroiieii HacTpoiiku CICE, mosHOCThIO MepeKoOMIuInpOBATE
COBMECTHYIO MO/IEJIh.

— Ecjm ucnonb3yercst ypesanHasi ceTka JibJa, TO B ice list.in n config nomken ObITh yKa3aH MMEHHO
ype3aHHbBII pa3Mep 10 j.

— Yacrora 06MeHOB OKeaH-1€] 3a1aéTcsa B AByX Mectax —B o tf module.f90 nice cice driver module.f90.

6.2 Ilepenacrpoiika ¢opcuura B cpeage CMF2.0
— ®opcunr Bo Bcex KoMnoHeHTax (armocdepa, Cylia,...) JOJKEH HAYUHATHC € OIHON JaThl.
— Crapropas nara B run_list.in jgomxna copnajaTh ¢ HauadbHON naToil popeuHra

— IlpoBepuTh KOPPEKTHPOBKY time_start_min
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— IlpoBepurh KOHBEPCHUIO B MOTEHIUAIBHYIO TEMIIEPATYDY
— IlpoBepurb MHUIUAIUZAIUIO yPOBHS
— IIposepursb, Briodena ju perakcanust TIIO

— Ilpu perucrpauuu urenus u3 ¢aiisos (ACTION_READ_FD) B paMKax KaK/O0# KOMIIOHEHTbI BCE [IE€PUOJIbL
YTEHUsT JOJYKHBI OBITh KPATHBI MUHUMAJIBHOMY W3 TIEPHUOJIOB UTEHHS 3TONH KOMMOHEHTHI. B wacTHOCTH,
U3-3a 9TOro JIMbO NEePUO/Ibl YTEHNs CpeIHEMeca HbIX BesmarH (runoff, rain u np.) npuxomuTcs Jaeaarh
30.5 nnm maxe 30 cyrok Bmecto 1440*365/12 MunyT, 1160 HAJO BBOJAWUTH JOHNOIHUTENBHYIO IPOOHYIO
BesinuuHy (probe), YuTaeMyIo C IEePUOAOM 2 daca.

7 DJieMeHTbhl YMCJEHHOW M MPOTrPaMMHOI peajin3alun

7.1 3ameuauudg o oranuuaM CMF2.0 u CMF3.0

B obenx Bepcusax cucrembl caérunkn time_1 u time_1_in_run WHANWATU3UPYIOTCS €IUMHUIEH TIPH CTAPTE C
daitta HAYATBHBIX yCJI0BUN U HHKpeMeHTupytorcs BHe _driver_module. Ouwm npezcraBiagior coboit HOMED
uiara, KOTOpbLi Jenaercs ceiidac (1. e. jjls OKeaHa OHU O3HAYAIOT CKOJILKO OyJer CAeNaHO LiaroB, KOrja
3aBepIuuTCcs TeKyIuil mar dbusndeckoi mogeau). Orauaune B ToMm, uro mis CMF2.0 Bech KajleH1aph BIUUC-
JdeTcd 10 ITUM CUYETUYNKAM M, COOTBETCBEHHO, time_min, time_hour,... — 3TO MOMEHT OKOHYAHMSA TEKYIIETO
mozenbroro mara. B CMF3.0 stu nepemennbie (time_min, time_hour,...) He BBIUYUCISIOTCS HEIOCPEICTBEH-
HO KaIlJIePOM W CJesiaHbl Kak jiobaska, miis copmecrumoctd ¢ CMFEF2.0. I npu 3T70M OHE COOTBETCTBYIOT HE
KOHILY, & Ha4aJly TeKyIero mara.

A IlpunnoxeHme: mapaMeTpbl UMEHOBAHHBIX CHHCKOB

Tabsmna 1: OcHoBHBIE TapaMeTpbl uMeHOBaHHBIX criuckos TBMUO

Daiin Ilepemennas Bnavennss Kommenrapun
atm_list.in ~ atm_forcing type 1 «HOpMaubHbIiy romoroii muka CNYFv2 (CORE-I)

2 «peasbHbles manube IAFv2 3a 1948-2009 rr. (CORE-II)
Ind_list.in atm_rivers type 1 «aopmasbhblit» rogosoii nukia CNYFv2 (CORE-I)

2 «peasbubles gannbe IAFv2 3a 1948-20011 rr. (CORE-II)

Tabauna 2: OcuoBHbIe mapaMerpbl nMeHOBaHHBIX crinckoB CICE

DQaitn Ilepemennas 3uadenusi Kommenrapuu
ice_in calc_ Tsfc T PACCYUTHIBATD MIOBEPXHOCTHBIE TEILJIOBBIE TIOTOKH W TEMIIEPATYPyY
F HE PaCcCYUTHIBATD, IIOJy4UuTh OT Kaisiepa (rpebyercs ktherm = 0)
ice_in calc_strair T PACCYNUTHIBATL HAMPSIKEHNE TPEHUS BETPA
F HE PACCYUTHIBATD, MOJIY9IUTh OT KAILIEpPa,

B IIpunoxkenme: crapgapTHbie KOHMUTYypaIum

laptev0125c

TecroBas koudurypanus mis [IK. Pacuéruas obnacts 40 x 60 B paitorne mops JlanTeBbix ¢ J0OABIEHHBIM UC-
KyCCTBEHHBIM 0CTPOBOM-KOJIbIoM. Cerka cdepudeckas, paspemenue okoiao 0.125°. Jlegosas cerka mosiHasi.
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Dopcunr CNYFv2. Koaddunuenror rypbysieaTHOCTH HEOO/IbINNE, OJIM3KIE K [JI00AIbHBIM BUXPEPA3PEINAO-
UM HACTPOWKaM.

arctic025t

Apkruka or 50° c.ur. ¢ pazpemennem 0.25°. Pacaérnas obnacts 1440 x 160, cerka rpéxnonspuas. JlemoBast
cerka nonaas. @opcunr CNYFv2. Bazkocrs Toibko Gurapmonundeckas, auddysus 300 — no Tuy NEMO.
Hegasuprit Kopuomnnc.
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