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1 Bseaenne

[Ipobiemoit oObeauHEeHUsST HECKOJIBKHX (PU3HIECKHX KOMIIOHEHT B OJIHY COBMECTHYIO
MOJIeTh Hadaau 3aHuMarhbes eme B 90-x romax. Ha ceroamgamuwit mgeHb Hambo-
Jiee U3BECTHBIMH M HCIIOJIb3YEMbIMHU HCCJ/I€J0BATC/IAMU ABJIAIOTCA COBMECTHBIE MOIEJIN
CCSM/CESM(NCAR), OASIS(CERFACS), FMS(GFDL). K coxajenuto, g0 CUX MOP
He CYIIeCTBYeT XOpolneil KAHOHIIECKOH CHCTEMBI, PO KOTOPYIO OYJIeT TOYHO H3BECTHA, ee
3P PEeKTUBHOCTD, PAOOTOCIOCOOHOCTH U IPOCTOTA, JIJISI IPOU3BOJILHONR MOIETH KOMIIOHEH-

ThI.

Hampuwmep, ¢ 2004 roga pacupocrpansiercsa sepcust kamtepa OASIS3, npusnanuast BO
BCEM MUpEe KaK HaJEKHBI MHCTPYMEHT JjId COBMECTHOIO MOJeJMpOBaHusd. Tem He Me-
Hee, 9Ta BEPCHS COJEPIKHUT OHOMPONECCOPHBIN KaIlIep, 9TO B YCJOBHSX COBPEMEHHBIX
pa3zMepoB CeTOK U KOJUUIECTB TPOIECCOPOB MPUBOIUT K KpailHe HU3KOW CKOPOCTH BBIYUUC-
qennit. [ToanocTeio napasnensuas sepcust OASIS4 Tak m He 3aBoeBaJia MOMYJISIPHOCTH
cBOEHl TpeITecTBeHHUIIBI, K TOMY ke, Obljia 3akpbiTa B cenTssope 2012 roga. /lanubix mo

sdpdekrusrocTr nmocnenueit cucrempr OASIS-MCT noka (2013 rog) met.

Hasee, B cBoeii Henapueii padore (2011 rox), rpymnma co3gareneii kamiepa CCSM co-
o0IMIa, 9TO Tenepb BePCHUsl MOJEJH COAEPKUT TOJBKO JIOKAJIbHbIE MACCHBBI U T'OTOBA
K 3aImycky Ha ultrahigh resolution ceTkax, 4To, KaK BBISICHUJIOCH, O3HAYAET BCErO JIUIIh
1/10° okeana u 1/2° rpaayca armocdepsr. To ecTb, Ka3aaoch Obl, €CTECTBEHHOE TPeHOBa-
HHE JIOKAJBHOCTH JIAHHBIX (HeOOXOMUMOoe J1Jist GOJIBINNX 3a1a49) GBLIO BBIIOJHEHO COBCEM
negasao. B 2012 rogay Ta xke rpynna CCSM/CESM mpoBojuia npoBepky Kadecrsa CBO-
eit mozenu. M3BecTHO, 9TO [/ JHOJTOCPOYHBIX CUMYJISIUNA CYIIECTBYET HEO(MUITNATHLHAS
IIJIaHKa — 5 MOJACJIbHBIX JIEeT IJOJIZKHBI 6bITb OPOCYUTAHBI 3a 1 JeHb aCTPOHOMHUYECKOTO
Bpemenu. Ha 8000 sapax kommbiorepa Cray aBTOPBI JOCTHIJIN JIHUIIL OTMETKH 2,5 Toja
— 9TO MAKCHMAJbHBIH pe3yabTaT Ha BCEBO3MOXKHBIX KOMIIBIOTEPAX M UUCIAX IIPOIECCO-
poB. CTouT OTMETUTH, UTO JJIsi TECTOB UCIOJIH30BaIach Kak pogaHas cucrema MCT, Tak
u HOBas oTaeabHO paspabarsiBaemast ESMF. Hasepuoe, ESMF cerogus siistercst Hanbo-
Jee COBEpPIICHHON CUCTEeMOI, HO UMeeT OJWH CYIIECTBEHHbIA HeJO0CTATOK — pa3Mep KoJa

Kariepa cocrapisier okoso 500000 crpok koga Ha C/Fortran.

OrcyrcrBue orpaboTanuoil 1 obmenpusHannoit 3hGeKTUBHON CHUCTEMBbI, HEeXKeJTaHue
3aBHUCETH OT YyZKOI'0 KO/, CJI0KHOCTH BHEJPEHUS U CTPEMJICHUE BECTH MPOEKT CO CBOEi
crenUKON BBLIMJIOCH B PeIlleHne O CO3JaHUH COOCTBEHHON CUCTEMBI. 32 OCHOBY B3ATHI
OOIIeNpU3HAHHBIE CTPATETHH MTOCTPOEHUS COBMECTHBIX MOJiesielf, a UMeHHO: eJUHBbIN HC-
noJTHAEeMBI (hailsl, MOAYILHOCTH KOMIIOHEHT, MapaJIe/JIbHbIH Karaep, napajielbHas Ch-
crema waTepHo siun HA 6aze SCRIP, ucnonb3zoBanue mapasuenbaoil 6ubanorekn paboThl
¢ daitrosoit cucremoit HDF5 /netCDF.



2 O6mue mpUHIUIOBEI 1 0003HAYEHI

Kanaep (o1 auri. coupler) — 310 KOMIIOHEHTA CUCTEMBI, 0O'beIHHSAIONIAS HEOTPAHUIEHHOE
YUCI0 (PU3MIECKHX MOJesell, KOTopble Jajee OyIyT Ha3bIBATHCS (PU3UYECKUMU KOMNOHEH-
mamu. Cxema pabOTHI - KJINEHT-CEPBEPHAsI, T/i€ KaIiep — HapaJLIe/IbHbIIl, 3ayCKaeMblii
Ha N mporeccopax ceppep, a KOMIIOHEHTHI — ITapaJlieJbHble, 3allyCKaeMble Ha P, Q u T.1.
nporeccopax husndeckue MoJeIu-KJINCHThI. Takas cTpYKTypa O3HadaeT KOHICHTPAIUIO
CEePBHCHON HAIPY3KHU Ha cepBepe-Kalllepe U CBA3b KOMIOHEHT MeXKIY cOOOI TOJIBKO Yepes
Hero. Takum oOpa3oM, CTpyKTypa BCeil CuCTeMbl UMEeT BUJ MOJIEH CO 368e30000pa3nol

mononaoeueti(hub-and-spoke model)(Puc. 1).

atm-N
coupler -4 ocean-P

test-Q

File System

Puc. 1: Obmast cxema paboThl COBMECTHOM MOIEIH.

Oyukiun Kamaepa (mpedbuke "¢ ") ABAAIOTCA CKPHITHIMA U HEHYKHBIMH JIJTsT TTOJTH30-
saresist. Hanporus, nnrepdeiic dynknuii kommnonentsl (npeduke "comp ") ucnonbayercs
JUUIS CBSI3M KOMITOHEHT JIPYT ¢ JPYTOM U JIJIt BHITIOJTHEHUST IPYTUX, OOIIUX /I KOMIIOHEHT
3aja4 (HampuMmep, JJisi oOMeHa TPUTPAHHYHBIMHE stuefikamu). Takum o6pazom, moj, Tep-

MHUHOM COSMECTMHAA MOOeAb TTOHIMACTC:

® HECKOJIbKO (PU3MYECKUX KOMIIOHEHT, HAIlpuMep, OKeaH u armocdepa

e cepBucHast KomnonenTa-kamiep("c "), KoTopas sIBIsIeTCs cepBEPOM U HPOU3BOJINT,

HAIIPUMep, UHTEPHOJSIHUIO JAHHBIX U paboTy ¢ (ailioBoit cucremoii

e o6osnouka unTepdeiicos(" comp "), KOTOpbIE MO3BOJSIIOT KOMIIOHEHTAM € ITHM Cep-

BEPOM CBA3bIBaThCd. KpoMme Toro, B 3101 610K yJI00HO MHKAIICYJIMPOBATH BCE 11OXO-

3



Kue PYHKIUT KOMIIOHEHT, He OTHOCSIIHNECs HeIOCPeICTBEHHO K paboTe ¢ KalliepoM,

Hanpumep, oOMeH NPUTPAHUIHBIMU sTIeiiKaMu

B pesyabraTe, coBMecTHasA CUCTEMA MIpeJIcTaBasgeT coboil e TuHbIN ucnoTHAeMbIi dhaill,
B IIPOIIECCE BBIIOJTHEHUsT KOTOPOTO Ha KOMITBIOTEPE, HECKOIBLKO (bu3nmdecKux Momieseil pa-
6oTaloT napaJ/ieJbHO M ODINAIOTCH JPYr C JPYIOM € HOMOIILIO HPEJIOUPE/Ie/IeHHbIX UH-
TepdeiicoB, KOTOPbIE CBA3BIBAIOT UX JINOO C KAILIEPOM, JTHOO JAPYT ¢ APYTOM.

Baxkuo ormeTnTh, 9T0 paboTa Kalljiepa HUKAK He 3aBUCUT OT PAbOTHI KOMIOHEHT, TO
eCTh IpPU pa3paboTKe, HAIIPUMEp, MOJEIN OKeaHa TapaHTUPYETCs, 4TO He MoTpebyercs
U3MEHATh KOJI B KaKoii-1ubo manke, KpoMe OKeaHoJorndeckoit. Bepro u obpaTHoe — npu
PACIITUPEHUN W U3MEHEHUN KOMIIOHEHTHI Kalllepa He MOTPeOYIOTCs HUKAKHEe W3MEHEHUs B
KO7le (PUBUIECKUX KOMIIOHEHT. B 3TOM cMmbIcse, Karjep mpejacTaBaser coboit HeKnii dep-
HBII AIMMK C OIpeJeIeHHBIMU /I Hero mHTepdeiicamMu BHAA “IOCIATH JaHHbIE , “3aln-
caTb JaHHbIE , ¥ T.J. 1 KOHKPETHAS PeaM3allusd CKPBITa OT MOJb30BaTe I, a (pusndeckas
KOMIIOHEHTa — YEPHBIN {IUK ¢ KOMaHJaMH “TIOCYATATh mar (pu3uku’, “0pOMHUIIAAINZU-
poBarbcs’ ¥ T.JI. M KOHKPETHas pean3alus CKpbITa OT pa3paboTuynka Kaluiepa.

PykoB0o/ICTBO MOCTPOEHO CJieAyIOMUM 06pa30M: B pasjesie 3 onucana odInas CTPYKTY-
pa cucTeMBbl, B YacTH 4 00bsacHsAeTCs, KaK BHEIPUTH CBOIO MOJIE/b, B YaCTH 5 NPHBEICHO
noJIpoOHOe omucanue WHTepdeica CUCTeMbl, B 9acTH 6 PacCMOTPEHBI JTOMOJTHUTETLHBIE
OJIOKH, B CJIEIYIONINX [JIABAX COMEPKATCS HEOOXOIMMbIE COT/IAITEHNUSI, BAYKHbIE 3aMETaHU ST
W JIONOJIHUTEThHBIE CBeseHusi. 1[0 Mepe pacmmpenusi Mojean PyKOBOJICTBO OyaeT m3me-
HAThesA. Bee uaMenenns tekyimei Bepcuu OyayT pukcupoBaThed B yactu 10.

O6s13aTe/IbHO 03HAKOMBTECH € PA3/IeJIOM BayKHBIX 3aMedanuii. B HeM cobpaHbl OCHOB-
HbIE BOIPOCHI 00 apXUTEKTYpPe CUCTEMbI U CIenupuIecKmX MOMEHTAX 3allyCKa Ha CyIep-

KOMITBIOTEPAX.



3 Cxema paboTbl COBMECTHOII CHCTEMEI

O iHa U3 3aJ1a9 CUCTEMbI COBMECTHOI'O MOJIEJUPOBAHUA — CHHXPOHU3AINA KOMIIOHEHT, TO
ecTh 00beTuHeHne OTAEIbHO pa3padaThIiBaeMbIX MOjIe el B eiuHbI# ancaMO.1b. [1pn Hasu-
YUK HECKOJIbKUX KOMIIOHEHT, UMEIOIIUX Pa3JIUIHYI BHYTPEHHIOK CTPYKTYPY, HOJAEPrKKA
KOJIa COBMECTHOI MOJIe/N CTAaHOBUTCS KpaiiHe CJI0XKHO# 3amadeii. B pesynbrare, aTo0bI
OTPAHUYHUTD MTOJB30BATENA OT 41006, U3MEHEHUH 3a IIpejeaMi ero MporpaMMbl, HO IIPH
9TOM IO3BOJIUTDH €My Y9aCTBOBATH B COBMECTHOM cHCTeMe, peau30BaHa Ujiesd ¢ IIPOU3BO/I-
HbIMHU KJIACCaMMH.

B 6si0ke comp onpesenen 6a30BbIit K1acc, KOTOPBIH 9BAIETCAS HEKOTOPOit adCTPpaKTHOM
KOMIIOHEHTOIi, cojiepzKalneil B cebe obmue s Hee (pYHKIHH, KOTOPBIE OYIAYT Y JI00O0r0
9K3eMILISPa JIAHHOTO KJacca (Hanmpumep, (DYHKIHS MOCHUIKA JAHHBIX OJMHAKOBAs JIJIst
okeaHa, arMocdepbl, JbJa U T.J1.). KpoMe TOro, KIace COAEpKUT HECKOIBKO aOCmparim-
ol mHTepdeiicoB, KOTOpPbIe He OlpeaeseHbl i 6a30BOro Kjaacca u 00si3aHbl OBITH pea-
JIN30BaHbI MOJIb30BATEIEM, TaK KaK 3aBHCAT OT KOHKPETHOH momenn. IIpumepom MorxkeT
OBITH (PYHKIUA PErUCTPAIUU, KOTOpasi, OUeBUIHO, PA3INIACTCS JI/I PA3HBIX KOMIIOHEHT.

Taxum obpazom, 110 pabOThl B COBMECTHON CHCTEMe, TOJIb30BaTeIb J0JXKEH CO31aTh
KJIACC, HaLpuMep, test, KOTOPbIi Hac/IeyeT Oa30BbIil KJIacC comp U peaan30oBarb adCTPaK-
Thie MeTOJIhl. Teneph OH MOYKET CKOMITHJINPOBATh bubauomery cBoeit Mmoaenn. B pesyibra-
Te, IMeeTCsl HEKOTOPbIil YepHBIi AMUK (MMEeHHO TaK OH BBITJIAIUT JJIst KAllepa), ¢ HECKOJIb-
KHMU ONpe/ieJeHHbIME (DYHKIUAMEA (HATPUMED, TIOCTIATH JaHHbIE, BHITIOJTHUTD HHUIHAIH-
3anuio). Y10 KOHKPETHO OyIeT MPOMCXOAUTHh BHYTDH SINIMKA, KAKHE UMEHHO I0JIb30Ba-
TeJIbCKUE beHK]_[I/H/I 6y,ZLyT BBISBIBATLCA, C TOYKH 3PEHUA CUCTEMbl HEBAzKHO.

[Tocne Toro, Kak Kazkjas MOJEIb OyJeT IpuBejeHa K OUOJIUOTEUYHOMY BHU/LY, MOZKHO
cobpaThb eIMHBIM HUCIoHgeMbli (aiiyi. Bee depHble AMUKH JUHKYIOTCS K IJIABHOM Mpo-
rpaMmMe cucTeMbl ¢_main() — oHa sBJIsIETCS BXOAHON TOYKOI M UMEHHO B Hell TPOUCXOINAT
HEIOCPE/ICTBEHHBIN BBI30B METOI0B KOMIIOHEHT (HAIIpUMeD, IPONHUIHATH3HPOBATH OKEH,
BBIIOTHATH Trar dbus3uku arMocdepbl, OTIPAaBATh IHATHOCTUKY JibJAa W T.1.). Kakmbrit
IPOIECC COJEPIKUT CBOIO CCBLIKY COMp_p Ha OOBEKT (YepHbIil AMKMK) KOMIOHEHTHI. B pe-
3yJIbTaTe, HECMOTPs HA €JIUHBIN KOJI, KaKI0€e si/IpO BBI3BIBAET UMEHHO CBOIO clienuduye-
ckyio dynkmuio. Hanpumep, 6J10K mpeaBapure/ibHON MHUIMAJIU3AIMN BhITJISINT TaK:
call comp_p % ini_params
call comp_p % ini_reg_comp
call comp_p % ini_allocate

call comp_p % ini_reg_data

call comp_p % reg_sendrecv

TonosHoit daiin ¢ main.f90 nenurcst Ha: GJIOK COBMECTHON MHUTMATH3ANMA (3alTH



BCEM KOMIIOHEHTAM, IMOJIYYHTh KOMMYHUKATODBI), OJIOK HPeABAPUTENbHON MHUINATIN3A-
u (CIMTATh CBOH MAapaMeTPhl, 3aDErHCTPUPOBATLCS ¥ Kalljiepa, Pa3MeCTHTh MAaCCHBHI,
3aperuCTpUpPOBATh JAHHBIE Y KaIepa), 0JI0K HATaJbHbBIX JAHHBIX (HAYATh ¢ KOHTPOJIbHO
TOYKH W 33J]aTh HAYAIbHBIE YCJIOBHA), OJOK OKOHYATEIHHON HHANHATT3AIME (J10/1e1aTh
BCE€, 4TO HY2KHO A0 HUKJIA, C Yy4€TOM CHHUTAHHBIX WJIX 3aJaHHbIX Ha4daJIbHbIX yCﬂOBI/IIU/I),
6JI0K TJIaBHOTO IHKJIa (OCHOBHas (u3nKa), 6JOK mocTporeccurra (0CBODOKIEHE pPecyp-

coB, 06paboTKa pe3ynbraToB). Tenepsb noapobHee:

e OJIOK COBMECTHOI MHUIIHMAJUBAIMN: STOT OJIOK BBIMOJHSIETCS BCEMHU 3aIlyIeH-
HBIMH TIpOIeCcCaMHU. B HeM HpOUCXOAUT dYTeHHe HapaMeTpoB KOMAaHIHON CTPOKH,
nautuaansanuga MPI u genenune obiiero KoMMyHHKaTOpa Ha JIOKAJbHBIE KOMMY-
HUKATOPHl KOMTOHEHT. Boobie, obmuii 6,0k (peduke shared ) comepxut HyHK-
UK ¥ JAQHHbIE UCIOJIb3yeMble KaK KOMIIOHEHTaMHU, TaK H KaiepoM. Croa BXOJIUT
MOJIYJIb C onpejieienreM KoHCTanT (shared  const_ module.f90), Moxysib o6Imux aaH-

ubix (shared_module.f90) n v.1.

e OJIOK TIPEABAPUTEJIbHON WHUIMAJN3AMUU: OINPEeNdOTCs JTaHHbIe, HYXKHbIE
JIJISE PErUCTPAIMU KOMIIOHEHTHI B CUCTEME Kalljlepa U 3aJlaHus Ha4aJIbHbIX YCJIOBUI
(nnm crapra ¢ KOHTPOJIbHOH ToukH ). CHavasa BeI3biBaeTcst GyHKIUs ini_params (),
KOTOpasd CUYUTBIBAET U OIpeJieideT IJIaBHble MmapaMerpsl dusndeckoit momean. [la-
Jee, mporefaypa reg_comp(), permcTpupyiomas KOMIOHEHTY B CHCTeMe H BbI-
NOJTHAIONIAA BHYTPEHHUE WHHUIMaau3anuu, ¢ Jlamee, BB pasMernaere JTaHHBIC
(ini_allocate()) u momevaere Te UX HHUX, KOTOpBIE OYJAYT y4acTBOBATH B OOMEHE

¢ kamaepoM (ini_reg_data()).

e OJIOK HAYAJIBHBIX JAHHBIX: pabory OJI0Ka peryaumpyer JorudeckKuii uiar
comp_read_cp: MOJIb30BATENb CaM 3aaeT HadaabHble yeaosus(.FALSE.) uan crap-

TyeT ¢ KOHTPOJbHOI Touku (. TRUE. ).

e OJIOK OKOHYATEJbHOI WHUIMAJIU3AMUN: 371€Chb BBI3HIBACTCSA IMPOIEIyPa
ini_main(), rme OpOUCXOAUT JIH0Oasg IOJb30BATEbCKAS WHUIHAJIM3AIMNA, II0JI-
HOCTBIO IOATOTABJMBAIONIYI0 KOMIIOHEHTY K TIJIABHOMY BBIYHC/JIHTEJIHHOMY IIHK-
ay (nannuam3anus GU3NKU, nepsble 0OMEHbl IPUIPAHUYHBIMU sS9efiKaMu U T.J1.)
Jlaee TpPOMCXOMUT HyJdeBasg OTIPABKA MOTOKOB /I MEPEHHTEPIOASIUNA JPYTHM

KOMIIOHEHTaM.

e OJIOK I'JIABHOTO IUKJIA: 3/16Ch ONPEIESISAeTCs MIABHBIH IUKJT 110 maram (1arn pas-
JIMYHBI JIJIS PA3HBIX KOMIIOHEHT W ONPeJIeSISIIOTCS TIPpU peructpanyn). BHyTpr nuk.ia

IIPOUCXOJHUT.



0PN  HACTYIUIEHHH OIPEJeJeHHOTO Imara mHojkadka (ailJloBIX JIaHHBIX
(ACTION_READ_FD);

BBI30B TOJporpaMMbl main_step() cojepzkaiieil BCIO (PU3MKY OJHOTO IIIara

KOMIIOHEHTHI U BHYTpeHHUX 0OMeHOB(Hampumep, halo-o6mens);

IIpPU HACTYILJIECHHH OIIpeAe/ICHHOI'O Iiara IIOCBIJIKY I'DaHHYHbIX YCIIOBI/II71 AJId I1e-

PEMHTEPIOJIANMA BHENIHeH KoMIoHeHTe mporeaypoii (ACTION_MAPPING);

NPU HACTYIJIEHUHW OIPEJIEIEHHOTO TIara IMpueM IepenHTEPIOJUPOBAHHBIX TPa-

HUYHBIX yCJIOBUH OT BHeIIHeil KoMionenT sl nponeypoii (ACTION_MAPPING);

PN HACTYIUICHUN OIPEJIEJICHHOTO IIara CoXpaHeHue KOHTPOJIbHON TOYKH IPO-
neaypoii (ACTION_SAVE_CP);

NIPH HACTYIUICEHUN OINPEAEJICHHOTO Iara COXpaHeHHWe JUATHOCTHUYECKHX ITOJIeH

(ACTION_SAVE_DG);

Bce mepeunciennbie mponeayphl mpueMa 1 MOCHLIKNA JaHHBIX BBITIOJIHSIIOTCS aBTO-
MaTHYECKH HA OCHOBE IepeIAaHHBIX MPH PErUCTPAIUU IePHOI0B OOMEHa M a/IpecoB

MaCCHUBOB.

0JI0K MOCTPOITECCUHTA: OCBODOXKICHNE AMITH U 3aKpbITHE (hailIoB. 371ech B Oy-

JIYIIEM BO3MOXKHA 0O0pabOTKa Pe3yIbTaToB.



4 IlogpobHbIe MIaru Mo NOAKJIIOYEHUIO MOJEeJIN

e Da30BO€e M3MEHEHUE CTPYKTYPbl BHEAPAEMOii Moae n

[Ipeamonoxkum, aro nepes Bamu Mozeb atm_ inm. Bee Bpems 10 91010, oHa pado-
Tajaa CynepKOMIIbIOTEDPE B HaPaJIIeJIbHOM HIN IMOCIeI0BaTEeIbHOM pexkume. Vaumu-
asmsanus(Hanpumep, MPI_INIT() ), pabora ¢ daiiaoBoii cucremMoii u T.71. BBITIOIHS-
JINCH CPeJCTBaMH 9To# ke Mojenu. [lockoabKy Termepb KOMIOHEHTa atm_ inm cTa-
HET YaCThIO CJIOXKHOTO aHcaMmOJIg, HeoOXOIUMO MPUIATH ee CTPYKType 0oJiee HHTEp-
deficublit BUJ, BbI1eJIUB HEKOTOPbIE 001ue hyHKIun. Mbl o318/ UM € IMHCTBEHHBIH
MOJIYJ/Ib, KOTOPBIH OyIeT MPOMEKYTOUHBIM 3BEHOM MEYKIy ITOH MOJETBI0 U OCTab-
HO# cucTeMoii: cucrema OyjeT BBI3BIBATH MPOIEIYPHI 9TOTO MOJYJISI, & OH, B CBOIO

odepe ib, BHYTPEHHUE TPOIELYPhl MOJIEIN aTMOCHDEPHI.

it Toro, 9T00bh! MOJIb30BATEIb HEe 3a0bLI ONPEJIeJUTh BCe HeOOXOIUMbIE TPOIE/LY-
pbI, OHH pean30BaHbl B BHIE aOCMPaxmuwvix unmepgpeticos. ITo 03HAUYAET, UTO B
cECTeMe olpe/jiesieH OOIuit /It BCeX KOMIOHEHT THIl JAHHLIX COmp, KOTOPLIit comep-
JKUT KAk yKe roToBble GyHKIUH (HATpUMeED, MOCTIATh JAHHBIE), TAK U IPOIETYPhI
KOTOpBIE 00sI3aH OIPEIEUTD 0JIb30BATE]b B 3aBUCUMOCTH OT CBOUX IeJieit (Haipu-
Mep, PErUCTPAIHsl, OTAeIbHAS JUIsT KazK 10l Momenn). [Ipn ocTyTerBun peann3anun

OJIHOTO U3 aOCTPAKTHBIX METO/I0B, KOMIIMIATOP BBIIACT cOODIIeHne 00 ommubKe.

B wrore, cmavana moab30BaTeNb JOJXKEH CO3JaTh  MOIYJIb, HAIPHMED,
cpl_atm_inm_module um omnpegesuTh B HeEM THIl, HanpuMep, cpl_atm_inm, Ko-
TOpBIil Hacaedyem 0a30BBIT Kirace comp. Temeph, OH MOYKET TOJB30BATHCS BCEMU
nporeaypamMu 0a30BOIO THUIIA U JOJI?KEH OIPEJICJTUTh HECKOJIbKO CBOHUX, peasu30-
BaB TeM caMbIM aOCTpakTHbie HHTepdeiichl OazoBoro tuna. Hampumep, mMomysb

KOMITOHEHTHI OKeaHa cpl_ocn_module HaunMHaeTCa Tak:

TYPE, EXTENDS (comp) :: cpl_ocn

CONTAINS
PROCEDURE :: ini_params => o_ini_params
PROCEDURE :: ini_reg_comp => o_ini_reg_comp
PROCEDURE :: ini_allocate => o_ini_allocate
PROCEDURE :: ini_reg_data => o_ini_reg_data
PROCEDURE :: ini_main => o_ini_main
PROCEDURE :: main_step => o_main_step

END TYPE cpl_ocn

CONTAINS

subroutine o_ini_params (this)



To ecth MOIENL OKeaHa 00SI3yeTCS 00ECTIEYNTH KOHKPETHYIO PEATU3alUI0 CJIeIYIO-

muxX MEeTOAOB:

— ini_params(): cuuThIBaHUE TAPAMETPOB U3 BXOJAIINX UMEHOBAHHBIX CITMCKOB

n onpejaesiennsd BallluX 9aCTO U3MEHAeMbIX BEJIMYINH

— ini_reg_comp(): perucrpamus MOJeJN B CHCTeMe W IIOJIydeHHe HeKOTOPBIX
rI06ATBHBIX TIEPEMEHHBIX ¢ TIOMOIIBI0 BBI30Ba mporeaypbl reg_model (Pas-

aer 5.1).

— ini_allocate(): pa3MelnieHne BceX TUHAMUYECKHX MACCHBOB B BUPTYaIbHOMN

IIaMATH

— ini_reg_data(): permcrparys MacCHBOB, KOTOPBIe OYIyT y4aCTBOBATDH B MeK-

KOMIIOHEHTHBIX 0OMeHaX ¢ MOMOIILIO TpoIeyphl reg_array (Pasmer 5.2).
— ini_main(): Bcg MHUIMAIU3AIMS, HEOOXOMMas BaM JIJIsI CIeTa

— main_step(): Bes duzMKa MOJEJSN 3a OAMH IMAT MO BpeMeHH(CaM BPeMEeHHOI

IUKJT KOHTPOJUPYETCsT CUCTEMOi Ha OCHOBE BXOJIHBIX IIADAMETDOB)

ObpaTuTe BHIMaHUEe — HECMOTPS Ha TO, 9TO BbI HACJEJI0BAIN OA30BBIM KJIacc Comp,
rJaaBHasg TporpaMma ¢_main () Hudero od 9TOM He 3HAET, TaK KaK K Hell He MO TI09eH
MOIY/JIb HOBOI KOMIOHEHTH cpl_atm_inm_module um He CO34aH IK3EMILIAD KJIacCa
cpl_atm_inm. D10 Oymer c/e/laHO aBTOATUYECKH, C TIOMOIIBIO MAKPONOICMaHO80K
Ha dTale KOMIUJISIUANA [VIABHOI IIporpaMMbl — JJIsd BCeX 00beTMHIeMbBIX OUOIHOTEK
OyIyT mo0aBJIEHBI MOIY/IN, CO3JIaHbI OOBEKTHI KJIACCA M CCHLIKH HA HUX OVIYT IIe-
peaanbl CucreMe. ABTOMaTI/I‘{eCKaH pa60Ta HaKJIadblBacT H€60ﬂbH_H/Ie Oorpanu4eHud

Ha UMeHOBaHue (pait;loB KOMIIOHEHTHI:

— Ha3BaHWe NAalKa MOJEJN AOJI2KHO WMeTh BHAJ comp_atm_inm
— M4 TPOU3BOAHOTO KJacca JOJYKHO WMETh BUJ cpl_atm_inm
— M4 CONEPZKAINEro ero MOAYAd MOJI2KHO NMeTh BHJ cpl_atm_inm_module

— UM MO/1eJIu JOJIZKHO UMeTh B, <Ha3BaHWE KJIMMATHIECKOU
KOMIIOHEHTH>_<yTO4YHeHMe> TO ecTb HampuMmep, atm_inm, atm_ncar,

atm_test.

Cob01as1 3TH CONVIAIIEHHSI, TOIb30BaTe/Ib MOJHOCTHIO OIPpaHMYIUBaEeT cebs OT pa-
00THI BHE CBOEHl MAlKW MOJE/IN — BCE HEOOXO[MMbIE CTPYKTYPBI Oy/AyT CO3JaHbI aB-

TOMATHUYECCKH.



¢ KOMIINJIANNAg MOJeJIN

Tenepr mpunuIO BpeMsi CKOMITUJINPOBATH OMOJIMOTEKY Barei Momean. Bul Moxke-
Te MCIoJb30BaTh Jto0ble mpuembl (Makefile, bash-ckpunt) u daarn KoMIuIAIIH.
Jlnst Toro, 4ToOBI MPOIEAYPHI Kalljiepa u BHemHux oudaunorek netCDE ObLin mait-
JIEHBl KOMIIMJIITOPOM, He 3abyjbre MHOJAK/II0UYMTHL ounuio -I../coupler/include
-I../software/include. Pe3yabraTom paboThl Balero KOMIUIAIUOHHOTO daiiia

JIOJIZKHO OBITH CJIeJTyIoNee:

— B namke ./comp_atm_inm/lib jekaT Bce HeOOXOAUMBbIe OMOJIMOTEKH, TpeOy-
eMble i paboThl Baleil Mojiejin, TO ecTh 10 Kpaiineirt mepe ojguH daita —
o6ub/inoTeKa KOMIOHEHTH atm_inm. Ecym Bbl ucnosb3yere BHennue 6ubanore-
KU, HaIIpuMep, mkl — OHU TaKzKe JIOJIZKHBI Pacoararbesd 3/1ecb. Kpome Toro, B
TAHHOM TalKe HeOOXOMMMO co3/1aTh daiir 1ib-flags, cogepzkaniuii Bce He0O-
XOJUMbI€ KJIIOYH IS MOAKA0YeHns Oubmorek. Hanpumep, OH MOXKeT BBIIJISI-
JIATH TaK:

#!/bin/bash

echo "-latm_inm_-1mk1l"

To ecTb pu coO3JaHUU UCIOJTHAEMOTO (ailjia, cUCcTeMa 3aiieT B Ballly MaIlKy,
BBINIOJIHAT JAHHBIA CKPHIIT U IIOJYYHT OIMMCAHHUE TOTO, KaKue OUOJIMOTEKU BBI
XOTUTE HOJKJII0UNTD. TaKOH 110/1X0/1] O3BOJISET CO3/IaTh YePHbIE SIIMKN yKe He
Ha YPOBHE KOJa, a Ha yPOBHE MAIOK, YTOObI WHKAICYJIMPOBATh BCE YaCTHOCTH
BHYTPH JIMPEKTOPUHU U HE HATPYZKATh OCTAJbHBIX ITOJIb30BaTeAeH 3HAHUEM TOTO,

9TO UMEHHO JIOJIZKHA TTOJIKJTIOUATE MOJIeb Gt ¢nim.

— Bmanke ./comp_atm_inm/include jiezkar Bce HeOOXouMbIe .mod-dailibl, Tpe-

6yeMbIe KOMIIUJIATOPOM.

e cOOpKa COBMECTHOM CHCTEMBI

Tenepb, Korjja GUOINOTEKN OTIEIBHBIX KOMIOHEHT CKOMITHJIMPOBAHBI (MJIH [1OJIY Ye-
HBI OT JIPYIUX Pa3pabOTYMKOB), MOKHO HMPHCTYNATh K CO3JAHUIO €MHOTO HCIOJ-
HsgeMoro aitia copmecTHoil cucrembl. g 3Toro, B KopHe Iamke JOJ2KeH OBITDH
BBIIIOJIHEH CKPHUIIT make cO CIIHCKOM KOMIIOHEHT, KOTOpbIe HeOOXOIMMO 00beIUHUTD,
HallPUMEP:

bash make ocn atm_inm

Jlannass KOMaHJa MONLITAeTCS HANTH B MAMKaX COmp_ocn W comp_atm_inm mamku
lib, include, monknr0ounTH Bce onmcanuble B daiine /1ib/lib-flags oubanorexkn u

CO3/1aTh €JMHBII UCTIOJTHsIeMbIHT (pailsr /1151 COBMECTHON MOJe/n OKeaH-aTMocdepa.
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e 33/1aTh IIapaMeTpHI 3alycKa

Bo BxozasiieM MMEHOBAHHOM CIIUCKe run_ [ist.in MOYKHO OIIPEIeIUTh HeOOXOIUMbIE
BXOAHBbIC IIapaMeTpPbl 3allyCKa CUCTEMBbI.

&RUN_INF

time_start_year = 1988,

time_start_month = 3,

time_start_day = 15,

time_save_cp = 12,
time_append_cp = .TRUE.,
time_read_cp = 201021988,
time_sync_fs = 2,
run_save_log = .TRUE.
run_log_file_num = 6

/

time_start_*: HadaJIbHbIE IO/, MECHIl, JeHb CUETa,

time_save_cp: HepuoJL B 4acax COXpaHeHus OOIIECUCTEMHON KOHTPOJIbHON TOY-

ku (0 ecom coxpanenne He TpeGyeTCs)

time_append_cp: pexKUM 3aIUCUH KOHTPOJLHON TOYKHU — AeIaTDh IHOCACI0BATCIb-
HOCTDH Toqu(.TRUE ., TeKyIee BpeMsi oTobpazkaercsi B UMEeHH! cbaﬁﬂa) WA KazKJIbIi

pa3 nepesanuceiBarh( . FALSE. | ncroansyercst daiin ¢ nocrdpukcom REWR)

time_read_cp: BpeMeHHAasd CTPOKA Jjid uMeHu daitia, u3 KoToporo Oy/yT cuuTa-
HbI JaHHBIE B CJIy4ae CTapTa C KOHTpOJ’IbHOﬁ TO‘{KI/I.B ClIydae 3aJaHud NCKYCCTBCH-
HBIX HA4YaJbHBIX YCJIOBHUU JaHHOe MoJe urHopupyercd. Hampumep, mig crapra ¢ 1
despana 1988 roga ykaxkute time_read_cp = 201021988’, a /s Hepe3annchiBa-
emoii — time_read_cp = ’REWR’. Cucrema BBIIOJHUT IOUCK YKA3aHHOTO (hailyia u

BBIJACT coobrienue 00 ommuOKe B caydae ero orcyrcrbus. [logpobnoctu B pasese 9.

time_sync_fs: mepuo B KOHTPOJBHBIX TOYKAX PEATHHOTO cOPOCA JTAHHBIX HA
JHCK (mpu HeGOIBIOM 3HAYEHUN JazKe B CJydae aBapUHHON OCTAHOBKH KJlacTepa Bbl

He nmoTepdeTre JuarHoCTu4IeCKue ,ZLaHHbIe)

run_save_log: duar Bejiennsa kamtepom log-daitna, dukcupyromniero sce coobi-

THSA CUCTEMbl U MWH(OPMAIHIO O TEKYIIEM 3allyCKe

run_log_file_num: HOMep mucKpunrtopa log-daiiia. 3nadenne 6 coOTBETCTBYeET
CTaHAAaPTHOMY IIOTOKY. ECJH/I Bbl XOTHTE, LITO6I>I BbIBOJ CHUCTEMbI HallIpaBJIAJICA B

OTJEJbHBIH (hailjl, ”3MEHUTE 3TO YUCJIO.

® CO31AaThb (l)af/’mm MHTEPINOJIAIIMOHHBIX BE€COB
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st ¢BA3M ¢ OCTAJILHBIME KOMIIOHEHTAMH HEOOXOUMO CO3/1aTh (Dailjibl MAIUHTa, C
MOMOTITHIO KOTOPBIX JAHHBIE C CETKU MOJAEAN atm_ nm WHTEPIOJUPYIOTCI HA IPYTHE
cetku. /s sToro npeaycmorpen offline-6J10k, mo/inoe onucanue KOTOPOro IpUBe;Ie-

HO B pa3jeiie 6.1.

3alyCTUTh 3a/4a4y

Tenepb MOXKHO 3aIllyCTATD IIPOIPAMMY, HI€pe/IaB eii B KauecTBe TapaMeTpOB pa3Mephl
KOMMYHHUKATOPOB 3aIlyIEHHBIX KOMIOHEHT, CTPOKOBOE HMST SKCTIepUMeHTa (3 CUMBO-
Ja) U JUIMTeJIbHOCTD 3aIycKa(rojioBs, Mecsies, aneii). Hanpumvep, 3amyck mojgesn na
1 rox, 4 mecsinia u 2 JHS JUIA SKCIIepUMeHTa ‘{st” ¢ 2 sapaMu Ha Kalliep, 8 Ha OKeaH

u 2 Ha arMmocdepy Ha KoMibioTepe JIomMoH0c08 BHITJISINT Tak:

sbatch -p test -n 62 impi ./model.exe CPL 2 OCN 40 ATM 20 tst 1 4 2

Obparure BHUMAHNE, YTO B OTJINYNAE OT KOMITHJISIINE, P 3AIyCKE BbI YZK€ OlEpH-
pyere He ¢ KOHKDETHBIMH MOjessiMu (ocn, atm_inm)), a HA3BAHUSIMH KOMIOHEHT
3eMHOil cucTeMbl: OCN, ATM). Hampumep, B KadecTBe MOje/u aTMocdepbl OyIeT
BBITIOJIHATHCS Ta, KOTOpas OblIa CKOMIMJIKPOBAHA IIAarOM paHee, B TaHHOM CJIydae,

atm__inm.

Ecan BoI elne He CcOo3daJ1u (baﬁﬂbl HHTEPHOJAITNOHHBIX BECOB, TO KOMIIOHEHTHI HeE
MOTY 00OMEHUBATLCH IOJIAMHA, @ 9TO 3HAYUT, YTO IIOKa Bbl MOzKeTe 3allyCTUTH MOJECJ/Ib

TOJILKO B MOHOIIOJIBHOM DEKHUMe, HAIIPAMeED, TaK:

sbatch -p test -n 22 impi ./model.exe CPL 2 ATM 20 tst 1 4 2
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5 Ommcaane uHTepdeiica

B namnom pasjiesie npuBeeHO OIUCAHKE CYIIECTBYIOIIETro Ha JAHHBII MOMEeHT untepdeiica

CHUCTEMDI.

5.1 comp_reg_model()

Perucrpupyer Bally KOMIIOHEHTY B CHCTEME, CO3JIaeT W pa3MeliaeT Bce HeOOXOUMbIe
CTPYKTYPBI U oIpejesseT HeKOTOpbie yaoOHble IobajbHble epemenubie. [Ipomeaypa

JIOJIZKHA OBITH BBI3BaHa B MHTepdeiice reg_comp.
Bxonunie mapameTpsl:

integer reg_comp_np: YUC/IO IPOLECCOPOB, 3AIYIICHHBIX A4 JAHHOA KOMIIOHCHTHI.

integer reg_comp_i_size: niobaabHbI pasMep ceTku 1o goiarore(6e3 ygera g0mos-
HUTEJbHBIX OOPAMJISIONINX STU€EK ).

integer reg_comp_j_size: miobaibHoil pa3mep ceTku 1o mupore(6e3 yuera J0mos-
HUTEJIbHBIX OOPAMJISTIONIHX STU€eK ).

integer reg_comp_k_size: BePTHKAJBLHBINA pa3Mep CETKU.

integer reg_comp_m_size: KOJUYIECTBO TPEXMEPHBIX MAaCCUBOB B YeTBIPEXMEPHOM
MaccuBe. Eciin BBl He UCIOIb3yeTe TaKue MACCHBBI, CjleJlaiiTe 9TO U3MepeHne PaBHBIM 1.

logical reg_comp_decomp_type_2D: npu ge/1eHUU IOPU3OHTAJBHON CETKH HUCIIOJIb-
30BaTh JIBYMEPHYIO JEKOMIIO3UITHIO U CTapaThCs CAeJIaTh pacdeTHble 00JIACTH MIPOIECCOo-
POB MaKCHMAJIbHO MOXOKUMHA Ha KBaApaThi(. TRUE. ) Win uCmogb30BaTh OMHOMEPHYIO TITH-
poruyto gekoMosuruio( . FALSE. ). IIpun HEBO3MOXKHOCTH CHCTEMOM YIOBIETBOPUTH BCEM
YCJIOBHUSIM pa3buenns Oyae BBIIAHO coobimenne 00 ommoKe.

logical reg_comp_i_cycle: Haamume NOHMKJUYHOCTH 10 Imupore. llpn 3HadeHnn
.TRUE. obmenubie (yHKIUM J0OABAAIOT B d4eifiku 3amajHee MepBOil U BOCTOYHEE TO-
ciaenHeil nuknudeckue jpanabie. [Ipu sHavenmn .FALSE. TakuX OOMEHOB IpPOU3BOINTCS
He Oy/ieT — TaKO# BapUAHT UCIOJIB3YeTCs IPU CYeTe HA 3aMKHYTOil objaactu (Hampumep,
Mope).

logical reg_comp_bsc_grid: Hasn4dne y ceTKH OMMOJgpHON manku. [Ipn 3Havennn
.TRUE. oOMenHble (DyHKIHUH OyAyT IMUKJIUIECKH OOMEHHUBATH MACCHUBBI Ha OHUIIOJISPHOM
['punBrue 310ii ceTku. 3nadenue .FALSE. o3HadaeT orcyTeTBUe GUIOIAPHON 4acTh (TOJIb-
KO IIMPOTHO-J0JINOTHAS CETKA)

integer reg_time_steps_day: KOIUIECTBO MOJEJIBLHBIX BPEMEHHBIX IIArOB B JICHb.

integer reg_time_save_it: mepuoj B MUHYTAX COXPaHEHWS MHTETPAJIbHON MUarHo-

ctuku. Ilepuon 0 o3HadaeT, 4T0 HUKAKUX JIeHCTBUl ITPOU3BOAUTEL He TpedyeTcs.
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logical reg_comp_read_cp: ¢daar, o3Ha4aomuUif CcTapT € KOHTPOJBHON TOY-
ku(.TRUE.) min 3ajanne coOCTBEHHBIX Hada bHBIX yeaosuit (.FALSE.).

integer reg_comp_halo_stencil: MakcmMaJibHAS MIMPUHA OOBIYHOTO OOMeEHA JJIs
comp_halo_update ()-dbynkmnuit. Hanmpumep, B GOJIBITUHCTBE caydaeB OOMEH MPOWCXO-
JUT JIJId TAPUHBL 1 1 I/IHOI‘ILa(B OKeaHe 3TO ceddac MaCCHuB ssl) — auist mupunbl 2. To-
1713 3HAUYEHWe MapaMerpa M0KHO ObITh paBHO 2. CucTeMa aBTOMATHYECKH CTeHEPUPYET
MPI_INIT() BBI3OBBEI /I BceX IMHUpUH OT 1 10 reg_comp_halo_stencil. Bel MoxkeTe 00-
MEHHMBATb MACCUBBI € JIOOBIMH ITUPUHAMH U3 TOTO IPOMEXKYTKA.

integer reg_comp_halo_wide: momoaHuTelabHAad ONINA IJd BO3MOXKHLIX B Ballleil
KOMIIOHEHTE OBICTPBIX CXEM pellleHus SBHBIX cucTeMm ypaHenuii. [lapamerp omnpeges-
eT BeJIMINHY TTHPOKOr0 0OMeHa st Takux cxem. Ceifdac ucmopb3yercss B OKeane B 0JI0Ke
peIeHusl CUCTeMbl YpaBHeHU MeJIKOi Boabl. Ec/iu BBl He HMCIOIb3yeTe MUPOKuil 0OMeH,

nepenaiiTe 3HaveHue 0.
PesyabTraT paboTsi:

[Tomumo perucTparnuy KOMIOHEHTHI B CHCTEMeE, MOSBISETCA BO3MOYKHOCTD HUCIIOB30-
BaTh HEKOTOPHBIEe IT0OATbHBIE ITepeMeHHble. Kakne-To U3 HUX OOIIue sl BCeX IMPOIECcCo-
POB KOMIIOHEHTHI (HAIIPEMeED, COMP_Np), KAKHe-TO — pa3Hble JJIsT KazKI0r0 mporeccopa (Ha-
npumep, comp_west). Bo-1epBhIx, onpenessiioTes Bee BXOJHBIE epeMeHHble 6e3 npedukca,
reg_ (10 ecTh, comp_i_size, comp_name u T.[.). BO-BTOPBIX, JIOMOJTHATESHHO PACCIUTHI-
BaIOTCA HEKOTOpbIe yI00HbIe mapamerpbl. VX cumcok npusejien Huzxke. Bee nmepemenHbie

MOZKHO MCIIOJIb30BaTh, IIPOCTO HOJKJIIOUYUB MOJLYJIb comp module K Bameil pyHKImn.

character comp_name: CTPOKOBOE MMA KOMIOHCHTHI.

character comp_names: CTPOKOBBIE UMEHA BCEX KOMIOHEHT COBMECTHONH CHCTEMBI.

integer comp_inp: KOJAYECTBO NPONECCOPOB IO AOJITOTE.

integer comp_jnp: KOIUYECTBO MPOIECCOPOB IO IIUPOTE.

integer comp_i_loc_size: pa3mep JOKaJIbHOM MPOIECCOPHOI OOJIACTHU 1O JTOJITOTE.

integer ncomp_j_loc_size: pazMep JOKaJbHON IPOLECCOPHOH 00JACTH 10 IIUPOTE.

integer comp_west, comp_east, comp_south, comp_north: KOOpOIMHATH I'DAHMUI
JIOKaJIbHOM 0bJsracTu JaHHOrO Iporeccopa. V3Mensatoresa or 1 1o comp_i_size u oT 1 10

comp_j_s8ize COOTBETCTBEHHO.

Kpowme Toro, mpu nojkmodenuu shared_ module cTaHOBATCA JTOCTYIHBIMEA CJIEIYIONIHAE

rI100aJIbHBIE IepeMeHHbIC:

integer rank_local: JIOKaJBLHBII paHr Ipoleccopa B JaHHOH KOMIIOHEHTE.
integer rank_world: rmobanbHBII pAHT TIPOIECCOPA BO BCEil cUCTEMe.
integer comm_local: JIOKaJIbHBINH KOMMYHHUKATOP /I OOMEHOB BHYTPH JAHHOI KOM-

IIOHCHTHI.
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integer run_num_of_comp, run_np_coupler, run_np_ocean, run_np_atm:  d4B-
HBIE pa3MepPbl CHCTEMBI.

integer time_run_steps: KOJUYECTBO LIArOB BO BPEMEHHOM LMKJIC MOIEJIN.

integer time_*: a Tak ke OCTaJbHble IepeMeHHbIe BpeMeHU, PacCUYUThIBaeMble Tail-

mepom. Vx ommcanue npusegeno B shared_ timer.f.

IIpumep ucnosb30BaHUA:

call comp_register (
reg_comp_np = run_np(COMP_0OCN),
reg_comp_i_size = 360,

180,

49,

reg_comp_m_size = 2,

reg_comp_j_size

reg_comp_k_size

reg_comp_decomp_type_2D = .TRUE.,
reg_comp_i_cycle = .TRUE.,
reg_comp_bsc_grid = .TRUE.,
reg_time_steps_day = 96,
reg_time_save_it = 0,

reg_comp_ic = ocean_ic,

reg_comp_halo_stencil = 2,

A = =

reg_comp_halo_wide = 1

Jluctunr 1: [Tpumep dbyHKIuu perucrpanuu Jijis KOMIOHEHTHl OKeaHa

5.2 comp_reg_array()

Enunwrit marepdeiic 17151 perucTpaium 0JHONO MacCUBa BHEITHEro oOMeHa B cucteMe. /lan-
Hasl DYHKINS JOJZKHBI OBITH BBI3BaHA B Iporeaype reg_data() s KayKJI0TO MacCuBa,

KOTOprfI 6yg1eT Y49aCTBOBATh B IMOCBIJIKE WJIN IIpUEMe JaHHbIX.

Bxoausie mapameTpsr:
Bce napameTpsl gBASIOTCH HeOOA3aTETIbHBIMHA 71 ObecliedeHns eMHOro nHTepdeiica

JIJIST pa3HbIX BApPUAHTOB COOBITHIA.

integer send_to: maeHTHMOUKATOP KOMIOHEHTHI-IIOIYYaTe .

integer recv_from: uaenTnduKaTOP KOMIIOHEHTHI-UCTOYHHUKA.

integer action: UIEHTUDUKATOD neficTBUL. Bozmoxknbie 3HAYEHNS:
ACTION_READ_IC, ACTION_READ_CP, ACTION_READ_FD, ACTION_MAPPING,
ACTION_SAVE_DG, ACTION_SAVE_CP.

real (kind=4) DIM4_arr, real(kind=4) DIM3_arr, real(kind=4) DIM2_arr,
real (kind=8) DIM2_kind8_arr: maccuB JAaHHBIX, KOTOPbHIA OyJeT yd4acTBOBATL B 00-

Mene. O6paTuTe BHUMAHME, YTO JIAHHBIE K MOMEHTY BbI30BA MPOIELY Pl YZKE JOJKHBI
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OBITH pa3Mernenbl B maMmsaTh Bbi3oBOM allocate. Cucrema COXpAHUT HMEHHO aJIpec
MaccuBa, u B OyayieM OymeT mpocTo OpaTh WK KJIACTh JIAHHBIE 10 STOMY aJIpecy.

character (*) name, long_name, units: mMs, paclIupeHHOE UM U €IUHUIBI H3Me-
PEHUAA TTEPEMEHHOM.

integer period: mepuoj; cOOBITHSI B MUHYTAX.

map_type: Tun Mannuura g coobrtnii ACTION_MAPPING.

filename: umsa daiiia g coobiTuit ACTION_READ_FD.

IIpumep ncnoapb30BaHUS:

B JaHHOM IIpHMepe KOMIIOHEHTa IIOMe4dYaeT Ha Ha4daJbHoe CYHTbIBaHue MaCCHuB
kv_real, na upuem ot armocdepst maccus U_10_MOD_atm u o1 ke maccus U_10_MOD_atm
Ha JUATrHOCTUKY.
call thisY reg_array(recv_from=COUPLER, action=ACTION_READ_IC,

DIM2_arr=kv_real, name="kv")
call this ¥ reg_array(recv_from=COMP_ATM, action=ACTION_MAPPING,
DIM2 _arr=U_10_MOD_atm, period = 60)
call this I reg_array(send_to=COUPLER, action=ACTION_SAVE_DG,
DIM2 _arr=U_10_MOD_atm, name = ’U_10_M0OD_atm’, period = 120 )

5.3 comp_send_intgrls()

Beoimonasger c60p M MOCHLIKY JAMArHOCTUYECKUX WHTErPAJIOB KaIlIepy JJIs TOCJIe 1y oIeit
zanucu B daits1. VIHTerpaJibl J02KHB OBITh YK€ PACCUUTAHBI JII JTOKAJbHBIX obJacTeit
— IepeJi 3alMChio OHU OYAYT TOJBKO OCPEIHEHBI B BUJE B3BEIIEHHONH CYMMBI IO ILTOIIA-
an. llepmon B MmHyTax mepemaeTcs depe3 mapaMmeTp reg_time_save_it B mporemype
perucrpanun. Cama (QyHKIHUS JTOMKHA OBITH BBI3BAHA, HANPUMED, B KOHIIE MPOIEIYPHI

main_step().
Bxoaubie mapamMeTps:

real (kind=8) area: miomaab 00JIaCTH, HA KOTOPOH NMPUCYTCTBYET XapaKTEPUCTHKA.
real (kind=8) ints_vector(:): uHTErpajbl, KOTOPbIE Bbl XOTUTE COXPAHUTD.

character (LEN=NAME_LEN) names_vector(:): COOTBETCTBYIOIE UMEHA.

IIpumep ucnosb30BaHUA:

call comp_send_intgrls(area, [intl,int2],[’intl’,’int2°])
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5.4 comp_halo_updateV<4,8>()

[TonyyaeTr npuiexkaniue K rpaHuie sueiiku jijid (pyHKIuil, omnpegeeHHbIX B V-gddeiiKax.
ObMenuBaeT cpa3y 2 MaccuBa, TakK KakK (byHKIHMH, olpejejeHHbe B V-ddeiikax, 4acTo

HJIYT TTapaMu(HATIPUMED, TOPH3OHTATBHBIE CKOPOCTH ).
Bxonunie mapameTpsl:

real(kind = 4,8) DIM4_u, DIM4_v, DIM3_u, DIM3_v, DIM2_u, DIM2_v: Heo0Od-
3aTe/IbHbIE aPTYMEHTHI B TOM CMBICJIE, YTO B BBI30BE TpedyeTcs yKa3aTh TOJIHKO OJHY Mapy
B 3aBUCUMOCTH OT TOT'0, KAKHe MacCHBBI Bbl oboMenuBaete — 4D, 3D win 2D. Oxunaercs,
YTO MAaCCHUBBI ONpeJeeHbl Ha 00JAacTh, HA KOTOPOW BBl XOTUTE MOJYIUTH TPUTPAHUY-
ubie gdefiku. To ecTh, HANPUMED, €CJU Bbl OOMEHUBAETE MACCUB U_C C IMUPHUHON 4, TO OH
J0JIKeH ObITh OmpejieieH (B Hadase mporpamMbl omepatropom allocate) kak [iwest-4,
ieast+4] x [jsouth-4, jnorth+4].

integer update_width: mupura oOMeHa. DTO 3HAUEHUE JTOTKHO OBITH U3 MPOMEZKYT-
ka oT 1 710 comp_halo_stencil mam paBHbiM comp_halo_wide, TO ecTb OlLpe/ieI€HHBIM
NpU CTapTe MAKCUMAJJILHON IMUPUHON arjieiiTa A1 OOBIIHBIX OOMEHOB M IMUPOKUX.

integer change_sign_on_bipolar: Heoba3aTenpHbI apryment. [lepemaiite -1, ecan
XOTHTE TTOMEHATDh 3HAaK Mpu oOMeHe Ha bunongpHoM ['puaBude, 1 — ecin HeT. [Ipw oreyT-
CTBUU OUIIOJISIPHON CeTKU(ITOMY CJIydaro COOTBETCTBYeT 3Hadenue dJiara comp_bsc_grid

= 0 B OYHKIMH PErHCTPAINE) TTADAMETD MOXKHO OIIYCTHTb.
IIpumep ucnosb30BaHUA:

OO6MeH TpexMepHbBIX MACCHBOB CKOPOCTEil (00BITHON TOYHOCTH) ¢ IMUpUHON 0OMeHa 1 1

n3MeHeHnueM 3HaKa Ha 6I/IHOJIHpHOM I'pUHBUYeE!:

call comp_halo_update_V4(DIM3_u = u_f, DIM3_v = v_f, &
update_width = 1, change_sign_on_bipolar = -1 )

5.5 comp_halo_updateT<4,8>()

[Tonyuyaer mnpuiexkaliyge K IpaHulle sdedKH s OZHOM (PYHKIUHU, onpeaenennoil B T-

AYehKax.
Bxonusie mapamMmeTpsI:

real(kind = 4,8) DIM4_t, DIM3_t, DIM2_t: HeoOs3aTebHBIE APryMeHTHI B TOM
CMBICJIE, YTO B BBI30Be TpedyeTcd yKa3aTh TOJIbKO OJIUH MACCUB B 3aBUCUMOCTH OT pa3Mep-
Hoctu — 4D, 3D mim 2D. Oxugaercs, 9T0 MaCCUBBI OLIpeIe/IeHbl Ha 00J1aCTH, HA, KOTOPOi

Bbl XOTHUTE LOJIyYUTh HIPUIPDaHUYHbIe d4eiiku. To ecrb, HApUMED, €Ccjiu Bbl OOMEHUBaETe
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MaccuB w_surf_c ¢ mupunoit 1, To on jgoskKeH ObITh OHpe,ZLeJIeH(B Ha4vaJie HPOIpaMMbl
oneparopom allocate) kak [iwest-1, ieast+1]x[jsouth-1, jnorth+1i].

integer update_width: mumpuHa oOMmeHa. DTO 3HAYeHHE JOJKHO OBITH M3 IPOMe-
KyTKa oT 1 j1o comp_halo_stencil wim paBHbIM comp_halo_wide, TO ecTh onpesesen-
HBIM IIPU CTapTe MAKCUMAJIbHOW IMMPUHON alijieiita jijisg OObIYHbIX OOMEHOB M IIUPOKUX.
integer change_sign_on_bipolar: Heoba3arenpHbIil aprymenT. [lepenaiite -1, ecan xo-
TUTE IIOMEHATb 3HAK Hpu oOMene Ha OunosgpuoMm ['punBuue, 1 — eciu Het. Ilpu orcyr-
CTBUH GUIIOTIAPHON COTKU(ITOMY CIyUat0 COOTBETCTBYET 3HaYeHue diara comp_bsc_grid

= 0 B (DYHKIUU PETUCTPAIUE) TTADAMETD MOYKHO OIMYCTUTh.
IIpumep ucnosib30BaHUA:

OOMeH YeThIPeXMEePHOr0 MaCCHBa CBOMCTB OJUHAPHON TOYHOCTH:

call comp_halo_update_T4(DIM4_t=t_f, update_width=1, &

change_sign_on_bipolar=1 )

Ob6MeH ¢ MUPHUHOMK 2 ABYMEPHOIO MACCHUBa, YPOBHS JIBONHON TOYHOCTH:

call comp_halo_update_T8(DIM2_t=ssl_c, update_width=2, &

change_sign_on_bipolar=1 )

5.6 shared_error()
BuiBoguT coobmrenne o6 ommOKe U 3aBepIiaeT IMPOrPpaMMYy.
Bxonnnie mapameTpsl:

EuncrBennblit apryMmeHT — cTpoka 006 omrnbdke, 1moApodHO OnuchIBaioas araabHy0

CUTYAIHIO.
IIpumep ncnoapb30BaHUS:

Broizop (byuknuu npu pataJbHOM HAPYIIEHUN YCJIOBHI B OJHON U3 (PYHKIMNA OKeaHa:

call shared_error (TRIM(comp_name)//":_ error,in,solar ,function.")

5.7 shared_timer()

Boruuciiser ps/i TeKyIux BpeMEHHbIX XapaKTePUCTUK.
Bxonnnie mapamMmeTpsI:

Heasro mcmonb3yer rox Hadasja cdeTa time_start_year, KOJWYECTBO IMAaroB B MO-
JIeIbHOM JiHe time_steps_day (ompemesisiiorcss BO BXOJSIIIEM HMEHOBAHHOM CIUCKE),H

1J100aJIbHBII BpeMeHHoil mar time_1 JjIsd pacdeTa psd/a BPeMEHHDLIX BEJMYUH: TEKYIIEro
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roJla, MeCsIa, YuC/Ia, MeCsna B TOJY, JHS B roay u T.j. [lojiHbIi mepedersh pacCunThiBa-
eMBbIX [TePEeMEHHBIX MPUBEIEH B KOMMeHTapusX K pyHkiuu B daiiie shared timer.f90. B

JIaJIbHeHIeM BO3MOXKHO J00aBIeHne HeOOXOMMbIX BAM BPEMEHHBIX BEJIHMYHUH.
IIpumep ncnoapb30BaHNIs:

Breruncisger P41 BpeMEHHbIX BEJINYUH, JJ1d UCIIOJIB30BaHUA KOTOPBIX Tpe6yeTCH IO I-

KJII0YUTH shared_module:

call shared_timer

5.8 shared_memory_usage()

Ananusupyer cucteMublii aiis mporecca 71 OTpe/eJIeHNsT TEKYIINX PeATbHBIX (CO BCeMn
BHYTPEHHUMH CTPYKTypamu, Hanpumep, MPI) 3HadeHuil MCIONBb30BAHUSI BUPTYATHHON

HaMSITH.
Bxonnbie mapameTpsl:

character (*) compName: uMsi IpPOBEPSAEMONl KOMIIOHEHTBI
character (*) strMessage: HeOOsI3aTeTbHBII APTYMEHT, COeprKaInit THOOPMAINOH-

HOEe CcOODIIeHNEe IOJIb30BATENd.
IIpumep ncnoab30BaHNIS:

[IpoBepka m3MeHeHH# pa3zMepa BUPTYAIbHOU MaMITH IIEPBOTO MPOIECCOpa OKeaHa 10
1 T0CJIE€ POy Phl PA3MEIIeHnsT MaCCUBOB:
if (rank_local == 0) call shared_memory_usage (comp_name, "before, ini")

call o_ini_allocate

if (rank_local == 0) call shared_memory_usage (comp_name, "after,, ini")

Hawubosiee Bakubie mapamerpbi: VmSize — TeKyluil pasmep BUPTYAJIbHON TaMATH,
VmPeak — ero nmkosoe 3Hadenue, VmRSS — pasMmep JaHHBIX, K KOTOPBIM Y2Ke IIPOUCXO-
JI0 obparenue(ecad Bbl elle He YATAJN WM U3MEHSTH aJJIOKHPOBAHHBIE JAHHBIE, TO
9TO YUCJI0 MOKeT ObiTh HeGosbM), VMHWM — ero nmukoBoe 3HaveHue, VmRSS — pasmep
cTaTUIecKuX JaHHbIX. OMHCaHne OCTAIbHBIX TAPAMETPOB MOYKHO HANTH B MaHyaJe K CH-
creMHoMy daitny /proc/self/status.

Bceerna wauUNMManu3upyiiTe ompejensgeMble MacCUBBI, HaOpUMep, HYJISIMH, TaK KakK
VmSize sBisiercs "decTHBIM'"3HAYEHNEM BUPTYAJIHHONW MAMSITH TOJHKO IIPU YCJAOBHH, YTO

K maM4aTh npoucxoauiao obpaiienne. [loapodbHocTn B pasiene 7.
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6 JlomoaHuTeJIbHBLIE OJOKN

6.1 offline-6J/10K

Jlanubrit 6JIOK TpeaHA3HAYEH JIJTsT OTHOTIPOIECCOPHOI JTOBBIUYUCANTIBHON MOIOTOBKH MO-
JIeJIN K 3aMyCKY: MOCTPOEHUs CETOK, (ail/IoB HAYAJBHBIX YCIOBUNH W MATPHUIL HHTEPIIOJIS-
HUOHHBIX BecoB. [l co3manus ¢pailjloB HHTEPIOJISIMOHHBIX BECOB KOMIIOHEHTA, JIOJIZKHA
Hacaen0BaTh Kaace GridConstructor, onpeIe/dioiuM Bce HHCTPYMEHTRI 11 PAOOTHI C
cerkoit. Kak u B ciydae ¢ 6a30BbIM KJIACCOM KOMIIOHEHTHI COMP, MOJIb30BATETh HACIELYET
Kak obime MeTopl (HampumMep, HobaBiaeHus MoJst B (baiil HadaJ bHBIX YCJIOBHIT), TaK 1
HECKOJIBKO abCTPaKTHBIX HHTep(deiicoB, HepeaIn30BaHHBIX B 6a30BOM KJjacce, u Tpebyio-
IUX 3aJ0aHus crenuduIecKux s ero mojaean geiicruii. Ceiiuac, aOCTpaKTHBIX METOJIA
TPHU: IMOCTPOEHUsI CETKH, J00ABJIEHUs MACKH M J00ABJEHHS IHPOU3BOJBHBIX HAUYAJIHHBIX
yca0BUil B cTapToBbI (aiti. Pa3znenenne mepsbix AByx (pyHKImilt 06yCa0BIEHO TEM, YTO,
HaIIpUMep, JJisd OKeaHa TpebyeTcsd cHadasIa HOCTPOUTH MOJEJIBHYIO CETKY, IepernHTepIIo-
JupoBarh Ha Hee Tonorpaduio gaa ETOPO u Toibko moToM, NpoaHaIu3upoBaB JAHHBII
dait u TpoBed YUCTKY NIYOWH, BRIYUCJAUTH MacKy. OT moJib30BaTe s TpedyeTcs 3amo)I-
HUTH NOJIA 3K3EMILJIAPa CBOEro IMpOU3BOAHOrO center_lat, center_lon, corner_lat,
corner_lon, imask 3a cueT BhI30Ba CBOMX (PYHKIIW mocTpoeHns ceTok. Meroap m100aB-
JIHHSI MAaCKU U HAYAJIbHBIX YCJIOBHIl TEOPETUUECKH MOT'YT OBITH OCTABJIEHBI IIYCTHIMHU.

Hampumep, B nmanke okeana co3gaem daita off_module.f90 B KOTOPOM COIEPIKHUT-
¢l MOJLYJIh € mpom3BoaHbIM Kiaaccom offline-6iioka okeana off_ocn (HeBaKHbBIE CTPOKH
IPOILY IEHBbI ):

module off_ocn_module

TYPE, EXTENDS(GridComnstructor) :: off_ocn
CONTAINS

PROCEDURE :: make_grid => o_make_grid
PROCEDURE :: make_mask => o_make_mask
PROCEDURE :: make_ic => o_make_ic

END TYPE off_ocn

CONTAINS

subroutine o_make_grid (this)
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call o_ini_set_grid
grid % z(l:grid % nz) = z(l:grid % nz)

do j = 2, j1-1

do i = 2, il-1
grid % center_lat(i-1,j-1) = x2_t(i,j)
grid % cormer_lat(l,i-1,j-1) = x2_v(i,])
grid % corner_lat(2,i-1,j-1) = x2_v(i-1,])
grid % cormer_lat(3,i-1,j-1) = x2_v(i-1,j-1)
grid % cormer_lat(4,i-1,j-1) = x2_v(i,j-1)

grid % center_lon(i-1,j-1 ) = x1_t(i,])
grid % cormer_lon(1l,i-1,j-1) = x1_v(i,])
grid % cormer_lon(2,i-1,j-1) = x1_v(i-1,j)
grid % cormer_lon(3,i-1,j-1) = x1_v(i-1,j-1)
grid % corner_lon(4,i-1,j-1) = x1_v(i,j-1)
end do
end do

To ecrb, Kak u B ciyudae ¢ cpl_ocn_module, OlIMCAHHBIM B HavaJle PYKOBOJICTBA, Mbl
HacjeayeM 0a30Bblil KJIaCC ¢ HEKOTOPBIME TPEJONPe e IeHHBIMA HHCTPYMEHTaAMU 1, KPOMe
TOrO0, 06513yeMCsl peaaTn30BaTh HECKOJIBKO abCTPaKTHBIX WHTepdeiicoB (B mpuMepe moKa3aH
TOJBKO COKPAIIEHHBINH METOJ MOCTPOCHUST OKEAHCKON CeTKH).

[IpaBuna mMeHOBaHUS OCTAIOTC MPEKHUMH: UMeHa MOJYJIA M MPOU3BOIHOTO KJIACCA
¢pukcuposanbl, Teneps ¢ npedukcom off_. Jlna paborser ¢ off-buiokom, 6ubinoreka Ba-
et KOMITOHEHTHI JI0JIZKHA COAePrKaTh ITPOU3BOIHBIN KJIacc, HacIe Ay it 6a30BbIi K1acc
GridConstructor.

Pa6ory 6si0ka peryaupyer ckpunt make B namnke /off:

bash make <xoMarHza> <uMA KOMIOHEHTH > <apryMeHTH >

OH nombiTaeTCd 3aiTH B MAIKY KOMIOHEHTHI W MOJKIIOUATDH ee OHOJIHOTEKY K IJIaBHO-
My daitry nmporpammbl off_main. Bee HeoOXoauMbie MOAKIIOUEHHS MOIYIEH U CO3TaHHE
9K3EMILISIPA KOMIIOHEHTBI BBITOJIHATCS ABTOMATHICCKH (/151 9TOr0 U TPeOYIOTCs CorIalie-
HUsI B iMeHoBaHNN ). TakuM 06pa3oM, U MOArOTOBHTEIbHEIE PAOOTHI ¢ CeTKOI He TpebyoT
OT IOJIb30BaTe/Id M3MEHEHUN BHE €ro MAalKH — BCe HeoOXOMMbIe JeiCTBUSA KOHTPOJIUPY-
I0TCS 32 cYeT COOCTBEHHON peajiM3aluu abCTPAKTHBIX HHTepdeiicos.

Ha janubiit MOMEHT JIOCTYITHO YeThbipe BU/1a KOMAH/I:

e grd — co3manue daiijia CeTKN U MONBITKA J00aB/IeHusd K HeMy MackKu. Fciam macka

nmycTad, ToJAb30BATENb TONyJaeT MpeaynperKIcHue.
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bash make grd ocn 3600 1800 50 T

e ics — urenue BXOMHBIX bailnoB, ux aHaIn3 U 06paboTKa, U gobaB/ieHHe JAHHBIX B

CTapTOBbIN haili.

bash make ics ocn 3600 1800 50 T

e Wts — MOCTpOEHNE WHTEPIOJIANMOHHBIX KOIMDMUITHEHTOB MEXKIY JIBYMS MOIEIbHBI-
Mu ceTkamu ¢ momoinbio nakera CDO u SCRIP. HocTynnbsl Bce MeTo bl TOCTPOEHUSI,
omnpenenennsie B SCRIP, nanmpuMep, KoHcepBaTUBHBIHN, OMINHEHHBIH, OUKYOHMIECKUIA,

U T.JI.

bash make wts bil ./data/src_cdo.nc ./data/dst_cdo.nc

e int - CDO-unTepnossus AByMEPHBIX U TpeXMepHbIX mojieil. Heobxoanma, Hanpu-
Mep, JJd co3manug (dailjioB HAYaJbHBIX ycjaoBuil JleButyca. /lanHasg ommus moka

paboTaeT B TECTOBOM pPEKHME.

bash make int ./data/ET0P05.nc topo ./data/0CN_720x360_V_cdo.nc.

6.1.1 W urepdeiic

Bca pabora ©6si0ka  BBINOJHAETCA HaJ OOBEKTOM  KJacca, HacJaeIyeMOoro or
GridConstructor. IlepenanHble W3 KOMaHIHON CTPOKW apryMeHTHl W THI CETKH
3allMChIBAIOTCA B 1oJid nx, ny, nz, gType. llpomenypa mocrpoennst ceTku JOMOTHSET
obbekT moJsisiMu center_lat, center_lon, corner_lat, corner_lon. Hakowner, moje
imask 3amosiHATCA B IIponeaype J100aB/IeHUA MACKH.

[IpuBeieHHBIE HUXKE METOIBI IIOMOIAIOT MOJIb30BaTe 0 paboTaTh ¢ (ailoBoil cucre-

MO IOJISIMHU, CeTKU KOTOPBIX OIIpeJeeHbl o0beKTaMn Kaacca GridConstructor.

e off_get_var()

CuutsiBaer nepemennyio n3 netCDF-daiina.

Bxonunle mapameTpsl:

character(x) :: var: uMs nepeMeHHOI
character(x) :: filename: umsa daiiia
real (kind=4) :: arr_1D(:), arr_2D(:,:), arr_3D(:,:,:): HeoOA3aTCILHLIC

apryMeHTbI, B KOTOpbIe OYy/JIeT CUYUTAHA IIePEeMEHHA.
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real(kind=8) :: arr_2D_8(:,:),arr_3D_8(:,:,:): Heobs3aTe/qbHbIE ApPI'yMeH-

ThI, B KOTOpbIE Oy/IeT cCYuTaHa MepeMeHHAas.
real(kind=4) :: misVal: neobg3arTejbHbBII APIYMEHT, IPU HAJIUIUU KOTOPOTO Oy-
JIeT TIONMBITKA CUNTHIBAHUS MOTepsHHOro 3Hadenus (arpubyt “  FillValue”).

IIpumep MCIOJIbL30BAHUS:

CunrsiBanue daiiia Tonorpadun B pyHKIUA TOCTPOCHUS MACKH OKEeaHa:

call this Y get_var(filename, "topo",
arr_2D = hv(iwest(myrank):ieast (myrank),

jsouth(myrank): jnorth (myrank)))

off_put_var()

SanuceiBaer nosie Bo Bxonuoit [C-daiin nagaabHbIX yC0BHii.

Bxoannle mapameTpsl:

character(*) :: var, long_name, units: uMd, pacIiIpeHHOE UM WU €JMHUIIBI
H3MEpPEHU NEPEMEHHON

character(x) :: filename: nms daiiia

real(kind=4) :: arr_1D(:), arr_2D(:,:), arr_3D(:,:,:): Heobd3aTe/LHLIC
apryMeHThI, U3 KOTOPHIX OyJIeT cauTaHa mepeMeHHasl.

real(kind=8) :: arr_2D_8(:,:),arr_3D_8(:,:,:): Heobs:3aTe/qbHbIE API'yMeH-

ThI, U3 KOTOPBIX OYJET CUYUTAHA TepeMEHHA.
IIpumep nCIoJIb30BaAHU:

Jobasnenne B IC-daitn okeana maccuBa Tomnorpadpun kv:

call this Y put_var(var = "kv", long_name = "kv-array",
units = "unitless",
arr_2D = REAL(kv(iwest (myrank):ieast (myrank),
jsouth(myrank): jnorth (myrank))))

6.1.2 3ameuauua

Pabora 610ka Tpebyer ycranosenHoro naketa CDO. B macTosmee BpeMs peKOMeHIyeTcs

paboTaTh ¢ HUM Ha JIOKaJIbHOH Mamuue nox Ubuntu. YcTaHoBKa:

sudo apt-get install cdo
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6.2 bBJok Buzyanamsarum

OjiHa u3 npobJsieM BU3yaIU3aIUU JAHHBIX SKCIIEPUMEHTa MOJIeIeil BBICOKOI'O Pa3pelleHus
— OTPOMHBIE pa3Mepbl MACCHBOB, W CBA3AHHBIC C HUMH BPEMEHHbBIE 3aTPAaThl HA MEPEHOC
JAHHBIX Ha JOKAJBHYIO MaIuHy. BeTpoennas cuctemMa puCOBaHUS MTO3BOISIET BH3YATU3H-
pPOBaTh MACCUBBI HEIMOCPEJICTBEHHO B padoUeil mamke Ha CyIepKOMIILIOTEPE.

Byok /draw ucnosib3yer OJIMH U3 CAMbIX Ka9eCTBEHHBIX WHCTPYMEHTOB B JAHHOW 00-
JIacTh — TUTOHOBCKHE Momy/1b PYNGL. C moMomipio HeCKOJIBKHX CKPHUITOB HMOABISETCS
BO3MOXKHOCTD CO3JaBaTh print quality-m300pazKeHnst ¥ CKAaYUBaTh yKe He THrabaiiTsl Mac-
cUBOB, a HeOO/bINO rpaduveckuii dait.

Ceiigac 11 UCTIOIL30BAHUS TOCTYITHB 4 TUTOHOBCKUX CKPHUITA: JIJIA CKAJISIPHBIX, BEK-
TOPHBIX, KOMOMHHUPOBAHHBIX ITOJIEHl U MHTErpabHON jJuarHocTuku. VIx Bui3piBaeT bash-
CKpuUNT draw, MepBBI MapaMeTp KOTOPOTO W ONpeAesigeT TO, 9TO Bbl XOTUTE CAEAATb.
Taxzke BbI MOXKeTe co3/1aBaTh gif-aHuManuio.

JInst OTPUCOBKU JIOCTYIHBI JIIOObIE JIBYMEPHBIE TI0JId, PACIOJI0KEHHbIE B JIIOOOM Bpe-
MEHHOM TpexXMepHOM uju JaByMepHoM netCDF-cbaitne. Kakue mMeHHO 1OJISA BBl XOTUTE
COXPAHUTHL B 9TOM paiiie — TeMuepaTypy Ha ypoBHe 17, HOBEPXHOCTHBIE TedeHUs, Bep-
TUKAJBHYIO CKOPOCTH, COJIEHOCTH Yy JIHA, aTMOC(EpHBbIe OCAIKH — pemaTrh BaMm. IIpocto
3aperucTpupyiTe NaHHbIe MAcCHBBI B BHJe nuarHocrundeckux(ACTION_SAVE_DG) u mepe-
JafiTe UMeHa NlepeMeHHbIX IMPOorpaMMe PUCOBAHUS.

Ha nerenne pucynka OyayT oroOpazKeHbl JJaHHbIE SKCIEPUMEHTa, a TaKxKe HHMOopMa-
IIUsI, KOTOPYIO BBI IepeIaBaJid IPH PErUCTPAIMH MaccuBa paboThl ¢ (ailaoBoii cucTemMoii
— 1o/ipoOHOe UM (DYHKIUU U €JIUHHUIBI €€ U3MEPEHUS.

Hwuke mpegcraBien cnucoK JAOCTYITHBIX TPOrPaMM — IMPUMEDP BBI30Ba, BXOJIHBIE ITapa-
MeTpbl W TOHKasg HacTpoiika. /leqo B ToM, 9TO 3HAYeHWdA PECypcoOB W IIBETOBad CXeMa,
HCIIOJIb3yeMas MO YMOJYAHUI0, Y2Ke MO3BOJLAIOT CO3JaBaTh BHICOKOKAYECTBEHHBIE PUCYH-
ku. Tem He MeHee, UCXO/ls U3 BallUX 1OZKEJAHUHN, Bbl MOXKETE PEryJupoBaTb HEKOTOPLIE
paciiupeHHbie mapaMeTpbl oTobpazkenus. /st 3Toro HE0OX0ANMO 3aMEHUTH OIIPe e/ IeHI S

B MepBoii (moak30BaTenbckoit) dbyukmn daiios draw scl.py, draw_wvct.py.

6.2.1 Cxkpunr scl

bash draw scl ../data/0CN_60x30_IC.nc ../data/0CN_60x30_000_DG.nc
4 4 h_bt Orthographic 1 -90 90 0 360 100 True

Bxoamwsie mapametrpsl: ¢daitn cerounoit undopmanuu, ¢aiij IUariocTuYecKoi
nHMOpMaI, HaYAJIbHBINT 1 KOHEUYHBIN BpEMEHHbIe OTCeYKM, UM TepeMeHHON n300pa-
KaeMOro moJid, THIl HpOQKHI/H/I(OI‘thOgI‘aphiC, Stereographic, Mercator, Robinson,

LambertEqualArea, Gnomonic, AzimuthalEquidistant, Satellite, Mollweide,
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CylindricalEquidistant, CylindricalEqualArea), ypoBeHb, HIDPSIMOYTOJbHHK BH/IA
[minLat, maxLat|[minLon, maxLon|, nenrpanapuas goarora, duar 3a1uBKH MaTEPUKOB.
Toukas HacTpoiika:
e colorMap — o/lHA U3 IIBETOBBIX CXeM, HA3BAHUS KOTOPBIX MOXKHO MOCMOTPETH 3/1€Ch:
http://www.pyngl.ucar.edu/Graphics/color_table_gallery.shtml. 3nauenue

1o ymos4anuio: "posneg_1".

e minValue, maxValue — MUHHMAaJIbHbIE W MAKCHUMaJbHbLIE 3HAYEHHUS Ha JEreH/e.
ITo yMO.H‘{aHI/HO(eCJH/I oba mapamerpa paBHBI O), JTAHHBbIE BEJIWYWHBI BHIYUCIITCS
KaK MUHUMYM W MaKCUMyM TI0 MacCUBY JaHHBIX TepBoil BpemMeHHON orceuku ¢ 20-
MMPOIEHTHBIM 3a3op0M(Ha cJay4dail U3MeHeHud MAKCUMyMa IIPU HOCTPOCHUU BI/I,ZLeO).
Bwr MoxkeTe 3amaTh cOOCTBEHHBIE TPAJAIIMU — I[BETa OYIYT PABHOMEPHO PaCIpejie-

JIEHBI ME2KJ/1y HUMHU.

e nglSpreadColorStart, nglSpreadColorEnd — HavaJbHble U KOHEYHLIC HHJIICKCHI
BETOB, 0TOOpaXKaeMbIX Ha Jerenjie. VHIeKehl CChLIaoTCd Ha BLIOPAHHYIO [IBETOBYIO

cxemy colorMap. 3uadenus mo ymoaaanuio: 4 u 20.

e cnFillMode — cnoco® 3aJiIMBKU CKaJdpHOrO 1oJisi. DBo3MoxKHbIE 3HaYeHUsd:
"AreaFill "RasterFill "CellFill". Ilociemnue jiBa MCIOJB3YIOTCS, €CJAH Bbl XO-
THUTE [I0Ka3aTb, YTO JAHHbIE MMEHHO MOJICJIbHBIE, TO €CTh Yy KazKJI0H d4YelKu CBOH

BeT. 3HaveHune mo ymordanuio: "AreaFill".

e cnlLinesOn — utar orobpazkeHus U30UHUNA. 3HAYEeHHE 110 yModanuio: False.

6.2.2 Cxkpunr vct

bash draw vct ../data/0CN_60x30_IC.nc ../data/0CN_60x30_000_DG.nc
1 4 u_bt v_bt Stereographic 1 -90 90 0 360 100

Bxoanble mapaMeTpsI: Te 2Ke, 38 UCKJIIOYEHHEM MOABJICHUS Mapbl BEKTOPHBIX (PYHK-
U 1 OTCYTCTBUS pJiara 3aJJMBKU 3eMJIM B KOHIIE.
Toukasa HacTpoiika:
e vcRefMagnitudeF — pedepenc-pekrop. Bee BekTOpa Bammx moJsiet, paBHbIE 3TOMY
3Ha4YeHuI0, Oy1yT HapucoBaHbl ¢ janmuHON vcRefLengthF. [lo ymosuanuio, ecan 3to
3Ha4YeHue He 3aJaH0, BBIYUCIAEeTCAd MaKCUMYM I10 O6OI/IM MaCCHUBaM BEKTOPDHBIX AaH-

HbIX.

e vcRefLengthF — orobpaxkaemas jnHa pedepeHc-BeKTopa. 3HadeHue 1o yMoJjda-
Huto: 0.03
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e vcMinFracLengthF — 3ajaérca B 4YacTax OT Bamero pedepeHc-BeKTopa
vcRefMagnitudeF w o3HawaeT JAJIMHY C€aMOr0 MAaJIeHBKOTO BeKTopa. JITuHBI
BCEX OCTAJbHBIX BEKTODPOB PACIPEJIeNIIIOTCI MeXKIy JJIUHHON 3TOro, caMoro
MaJeHbKOIO M JJIUHHON camMoro OOJIBIIONO — pedepeHc-BeKTopa. 3HAYeHHe II0

ymosrgannio: 0.3

e vcMinDistanceF — paccrodnue MexKJy CTpeJIOYKAMH HA PUCYHKE. DTUM IapaMeT-

POM MOZKHO KOHTPOJIMPOBATH KYYHOCTH TedeHuit. 3Hadenne mo ymoadanuio: 0.005

6.2.3 Cxkpunr cmb

bash draw cmb ../data/0CN_60x30_IC.nc ../data/0CN_60x30_000_DG.nc
3 4 h_bt u_bt v_bt Mercator 1 -90 90 0 360 100 True

BXO,Z[HbIe nmapamMeTpbl: T¢ 2Ke, 3a HCKJIIOYCHUEM HaJHUINId KaK CKaﬂHpHOfI, TaK "

BEKTOPHBLIX (pyHKIM. BoizbiBaeT cKpunThl scl u vet, Tak 9TO BCe HACTPOUKH COOTBET-

cTBYOIMNX (PyHKINI Oy/1yT ©UMEeTh MECTO W Ha OOIIEM PHUCYHKE.

6.2.4 Cxkpunr itg

bash draw itg ../data/0CN_60x30_IT.nc 1 30 avTemp

Bxoanubie mapamerpsl: ¢aiiJ HHTerpaabHON ITMATHOCTUKM, HAYAIbHAS U KOHETHAd

BPEMEHHBIE OTCEYKH, UM TIePeMeHHON oTo0pazkaeMoil TUarHOCTHKHY.

6.2.5 3ameuaHus U TpPUMepPHI

Ha cymepkoMmmnbioTepax, BO3MOXKHO, IPHAETCA 3aIyCKaTh OJHOIPOINECCOPHYIO 3a/1a9y KO-
MaHI0# mpirun. /leqo B ToM, 4TO Ha OOJBIINX ceTKaX 00beM HCIOIb3yeMOl olepaTuBHON
MaMATH TPAKTAYECKN UCUEPNBIBAET MAMATh YIIPABJILIONIEH MAITUHBI, KOTOpasd KOMIUIN-
pyeT 3a/la4u Bcex rmojib3oBareseii. [loaromy, s jgeTajbHbIX CETOK 3aIlyCKaiiTe CKPUNTHI
He TTPocTO B bash, a ¢ MOMOIIBIO cUCTEMBI o4Yepejiell onpeeennoil Ha kiaacrepe. Hanpu-

Mep, and Jlomorocosa:
sbatch -p test -n 1 run ./draw <uMa cxpunrta> <mapaMeTpH >

KpOMe TOro, Tak KaK Ha BbIYUCJIUTEJIbHBIX y3JlaX KJacTepa OOBIYHO HE YCTaHOBJICHDbI
HUKaKWe BHCITHHE ITPOrpaMMBbI, O6”b€,ZLI/IHHTb BuAeO U3 OTAEJIbHBIX KaJApOB Telepb Tpe-

oyerca Bpyunyio. g sToro, mocjie Toro, Kak IporpaMma cosjiajga HeoOXOIUMOe YUCIO

KaJIPOB, IIPOCTO BBI3OBUTE YTUIUTY pabOTHI ¢ N300PaKeHUSIMU:
convert -delay 70 ‘ls -v *.temp.png‘ my.gif
B sroit komange ¢ 3amepxkoit 70 coThiX CeKyHIbl co3jaercd gif-annmanus my.gif

n3 BceX (hailyioB, OKAHUYMBAIOIINXCA HA .temp.png, MPeIBAPUTETHHO PACITOJIOKEHHBIX B
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Jiekcukorpadudeckom nopsijake. [locse co3manns HyKHbIX PUCYHKOB PEKOMEH/IyeTCsl Bpe-

MeHHbBIe (ailjibl KOMaHIOM:
rm -f *.temp.png

Huzxe npuBeieHbl HECKOJIBKO PUCYHKOB TECTOBBIX 3AIyCKOB ¢ N300pazKeHHBIMH HA HUX
dyukuussvn w_surf, h_bt, u_bt,v_bt B pasuwbix npoexiusx. /lanabie MaccuBbl OBLIN

3a/aibl Kak guarnocruaeckue(ACTION_SAVE_DG) B Jluctumre 77.
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7 CoraameHnd apXUTeKTypPbl CUCTEMBI

e He pomyckatorcs npsiMbie o0palieHusi(He depe3 Karuep) K KOMIOHEeHTaM (IpsMast
IIOCBLIKA JIPYTOii KOMIOHeHTe JaHHbiX yepe3 MPI_SEND () u k namsitu(pabora ¢ daii-
JI0BOii cucremoii cpecravu read/write). Ecim Bce-takn Bam HyKeH QyHKIHOHA,

He OTIpejieJIeHHBbIN ceifdac, Mbl OOCY/IMM €ro Ha ceMHHape U 100aBUM B CHCTEMY.

[ ] B IJIaBHOM IHKJIC HE JOJIZKHO 6bITb IOCJIe 10BAaTC/JIbHBIX aJITOPUTMOB WMJIN TaKHUX, IIPU
KOTOPBIX MPOIECCOPHI YKIYT 0CBOOOKIeHUSsT obI1ero pecypca. [Ipumep — oxxuganmne
OKOHYAHUS BBIYUCIEHUIN OJHOIO IIPOIECCOPa ¢ MOCIEAYIONIUM PaclpeIeIeHneM IaH-
Heix. [1o 3akoHy AMaasa, ycKopeHne Beeil CHCTeMbl He MOXKeT OBITD BHIIIE OOpaTHOrO

OoT A0JIF IOCJIeA0BATEC/JIbHOI'O aJI'OpUTMA.

e Tpebyercd cobMIOMATH MAKCUMATHHYIO JTOKATHHOCTD JTAHHBIX. 3AMPEIEHbI T100a b
HbIE TPEXMEPHbIE U YeThIPEXMEpHbIe MacCUBbIL. JI1000i 1/100a/IbHBII MACCUB, y4acT-
BYIOIIMIT B BBIYUC/ICHUAX, SIBJIAETCA YIACTKOM KOJia, KOTOPBIH HE YCKOPSAETCS TpU
poCcTe Ymucjaa MPOIECCOPOB, TaK KaK KOJHUYECTBO BbIYUCIeHWI He m3MeHdeTcd. [lo-
STOMY pa3pemIeHbl TOJBKO TJIOOATbHBIE JABYMEPHBbIE MACCHBBI, HE yYACTBYIOIIHE B
BBIYHC/ICHUSIX (HAPDHMED, HA WHUIUMAIABAINK) W TO, €CJH OHU KpailHe HeoOXOAuMBbI.

ITaMaTh 11 5TUX MaCCUBOB JOJIZKHA OBITHL OCBOOOXKIEHA IO HAYAJIA IHKJIA.

e J[jisg mepegavun 4acTo U3MEHSEMbBIX MAPAMETPOB B Ballly MOJE/Ib HCIOJIL3YHTe nMe-
HoBauHbIe crucku(namelist). Hampumep, BBl onpejessiere nepeMeHHyo run_days,
a B BameM namelist-e input params.in mummTe cTpouky run_days = 10. llpwu cun-
THIBAHUY WMEHOBAHHOT'O CITUCKA TepeMeHHO# run_days Oyaer MPUCBOEHO 3HAYEHUE
10. To ecTp J719 M3MeHEeHNS 3HAYEHUS IIepeMeHHOi run_days mepeKOMITHJISAINS PO-
rpaMMbl He HyKHA, Tpebyercs mpocTo m3MeHuTh namelist. B crnmucok nmeer cMbIc
BBIHOCUTH YaCTO W3MEHAEMbIe ITapaMeTpPhl, HATPpUMED, pa3Mep 3aJa4d, UJIHA ITOCTO-
SIHHO M3MeHsieMble (bu3nvecKre XapakKTepucTuKn (popcunra. Bee octanabHbie, peako
M3MeHsIeMble MepeMeHHbIe(HAPUMED, TPABUTAIMOHHYIO TIOCTOSTHHYIO MJIH MOJIOKe-

Hie GUITOASPHOTO MOJI0CA) JOTHYHEe ONpeIeasTh KOHCTAHTAMI BHYTDH TPOIE/YD.

e OnauuM u3 yjOOHBIX COrJIAEHuil sBjisieTcst onpejenenne pyaknun ini_params(),
BBI3LIBAEMOI CaMOil 1MepBoil B OJI0Ke WHUIHAJIM3AINN KOMIIOHEHTHI W CUYHTHIBAIO-
meii(u3 Bamero wid o0IIEero MMEHOBAHHBIX CIHMCKOB) WM ONpeIesIsomieli Bee ma-
paMeTphbl MOJeJH. B MOJIeIsX TPAKTUIECKH He UCHOJIb3YIOTCs CTATHIeCKue (TTaMsITh
110/ KOTOPBIE BBIJIEISIETCS Ha STalle KOMIUISAIMN) MACCUBbI, U BCS MAMSTD BBIIEs-
eTCs Ha dTalle BHIIOJHEHUs B 3aBUCUMOCTH OT YHUCJIa TporeccopoB. [Tosromy crapwrit

METO 3aJaHuA KOHCTAHT B Pa3HBIX MOAYJIAX CTaHOBUTCA 0ECCMBICJICHHBIM ¢ TOYKHU
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3penus nporpaMmbl. [lojgxo ucno/ib30BaHusa OJHON TPOIEJLYPhl TO3BOJIIET COCPe-

JOTOYHUTH BCE 00bABJICHUA B OIHOM MeCTeE.

Peub ujer nmeHHO 0 KOHCTaHTax(parameter) B MOIYJ/sIX, KOTOPble Tpebyercs peji-
KO, HO U3MeHATh. Pazymeercs, Bce (bu3ndecku napamMeTpu3alui 1 3aaHus pusmde-
CKUX TIePEMEHHBIX ITO He KacaeTcsd W UX CJeJIyeT ONpeesiTh B COOTBETCTBYIOIIUX

MOJLYJISX.

Bcerpa mannmaan3upyinre pa3dMenieHHbIe MAaCCUBBI, HallpuMep, HyaaMu. le-
JIO B TOM, 4T0 BbI30B allocate() Ha caMoM jiejie He BbIJE/ISET MaMsTh IIPOIECCY, a
TOJILKO TIOMEYaeT ee B CIeUAJIbHBIX CUCTEeMHBIX Tabaumax. B pesyiabrare, oTpado-
TaB, Hanpumep, 50 jieT n HaYaB 3anuch B (aita, Moje b MOXKET YIacTh ¢ ONUOKO
msufficient virtual memory, MOTOMY YTO TOJBKO TOIJIA K Hefl HAYAJIOCH peasvroe
obpatenue (HampuMmep, 3amuch B GOJIbIIOH Gydhep MOCBIKH) U BBISICHUIOCH, YTO
namMgaTH yxKe He XxBaraeT. Takue ommbKHM KpaifHe CJI0XKHO OTCJIEJUTh, HO TapaHTUs
TOTO, YTO BBl BCE KOHTPOJUpyeTe — J000oe obpalienne K JaHHBIM, HAIPUMep, WHU-
MUAJTU3AIMS MACCUBOB HYJIAMHU. /19 KOHTPOJIA HMCIOJB30BAHUA IMAMATU Ha dTalle
TeCTHPOBaHUS UCHOIB3YHTe pyHKnmio shared_memory_usage (). C momompio Hee

MOYKHO KOHTPOJIMPOBATH PeaJbHYI0 3arPy3Ky BCeX BUJIOB IAMATHU BBIYUCJAATEIHHOTO

aipa.

[Topsi/10K MH/JEKCOB MACCUBOB JIjId liepejadn Kaiiepy: JBymepubix — (i,j), Tpex-
MmepHBIX — (k,1,j), yeTbipexmeprsix — (k,1i,j,m). [aparTnsa Toro, 9T0 BB HE 3a0y-
JleTe MOMEHSATb MHEKCH B KAyKJIOM 4eThIPeXMEePHOM MAaCCHBE IPOrPAMMbI (2 UX He
Tak MHOro) — utarn kKommmaanun -fped -check bounds -traceback. Onum yka-

JKYT BaM Ha CTPOUKY U (DA, T/e MpOU30IIea BHIXO/ 38 IPAHHUIIBI MACCUBA.

JomkHa OBITH ompejeseHa Inpoleaypa dbpunana dpunanaiizuara — 3akpoitue dait-
JIOB M 0OCBOOOXKIeHHe TMaMATu. Iloka 3To He o0b6s3aTenbHO, HO, B OVIAYyIIEM, MO-
JIeJIb JTOJIZKHA OBITH OCBODOXKIATh BCE 3aHATBHIE PECYPCHI Iepej 3aBepiienneM. Tax
4TO, €CJW BBl IHUIIUTE, HAIPAMep, HOBBIE MOMYJW, TO AHAJOTUYHO NpONEaype
allocate_test_module() pekomMenyercs(a B CKOpOM BpeMeHH U OyjeT TpeGoBaTh-
cs1) ompejesenne mpouenypbl deallocate_test_module (). ITomobHOe 0CcBOGOXK Te-
HUE ITaMsITH MOYKET IMOHaI00MTCs U Ha ITalle MOCTIPOIECCUHIA, KOTOPbIH B Oy 1y1iemM

ILJIAHUPYETCS Pa3MeCTUTh B KOHIE IIPOrPAMMBI.
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8 Coraamennsa Mo KOJIMPOBAHUIO

e HacrodreapbHO PEKOMEH/IYeTCs HCIIOJIb30BATH CHCTEMY KOHTDOJIS BepCuii( Hampumep,
TortoiseHg). 10 mpocToii 1 yI00HbIH MEXaHU3M OTCICXKUBAHUSI H3MEHEHHil, OTKaTa
K TPeJBIIYIINM BEPCUIM U CAUSHUEM Pa3JMIHBIX BeTOK. Karkiasd Bepcus JepeBa
CONPOBOXK/TAETCA BAIAMHN KOMMEHTAPHAME, KOTOPOE MO3BOJAIOT KPATKO ONHACATH
HOBOBBEJICHUS W CJIEJAUTH 3a OOIIMM pas3BuTHeM TpoekTa. JLma KaxKjioi dyHKImn
MOZKHO IIOCMOTPETDH BCe NPOU3BCICHHbIC BEPCUHA U3MCHEHUH W B CAydae HEYIOBJe-

TBOPHUTEJILHOI PAabOTHI OBICTPO 3aMEHUTH HOBYIO BEPCHUIO HA pabOUYIO.

e CTpOro 3ampenieHbl ONEPATOPHl goto, 3a HCK/IIOYEeHHEM JBYX CaydaeB, KOIJla HX
HCIIOJIb30BAHIE ONPABIAHHOE: BBIXOJI U3 HECKOJIbKHMX BJIOXKEHHBIX ITUKJIOB CPa3y H
nepexo/; Ha ob6paboOTKy OmMOKM B Cjydae BO3ZHUKHOBeHUs TakoBoii. llepexoj upu
9TOM pa3pentaercss TOJIbKO Brepesd. JIas BrIX0ga W3 OMHON BETKU IMUKJA 10 YCJI0-
BHUIO HCIOJIb3yeTcs yaobubtii onepatop EXIT(He dbyukiusa EXIT(), 3aBeprratormast

IPOrpaMMy, a KMeHHO omepartop 6e3 ¢ckobok). ITpumep: if (k > k_max) EXIT.

s mepexona Ha CJIEIVIONLYIO UTEPAInio MUKJIa UCIoab3yiiTe qupekTuBy CYCLE.

e 3amper MepeMeHHBIX M0 YMOJTYAHWIO — JWPEeKTHBa implicit none B HaYa/e BCEX
HpoIeayp. DTa JIUPEKTUBA 3allpellaeT UCIOJIb30BAHUE HEOIPEIeJCeHHBIX MePeMeH-
HBIX, YTO OY€Hb YaCTO SIBJISETCS NMPUINHOI He3aMeTHBIX omuOok. Hampumep, B
IJIABHOM MOJLyJIe Bbl IIeperuMeHoBajiu KOHCTanTy albedo B ocean_albedo, a B ox-
HO¥T TTpoIIe/lype BHYTPH IIPOrpaMMbl 3a0bLJIH 3TO ¢Ie1aTh. be3 qupeKTuBbl implicit
none KOMIIHJISATOP He yKaxKeT BaM Ha TO, 4TO IepeMeHHas albedo Gojblne He cy-
IECTBYeT W B 3a0BITOI mpoleaype oHa OyaeT paBHa B JydIIeM caydae HYJIIO, a B

XYJIIEeM — HEOIIPEJICJICHHOMY 3HAYeHUIO.

e Hacrosrenbuo pekoMmeHayeTcsl ImepexoanTh Ha popMaT Koja crangapra £90. DT1o
BCEro JiMlib O3HavdaeT u3bapjieHue OT HeyH00HOU (PUKCUpPOBAHHONW (HOPMbI, OCTaB-
meficst ¢ 70 romos. Csoboguas ¢opma MO3BOJISIET JeIaTh CTPOKH CKOJb YTOJHO
JUTMHHBIMH, 9TO II03BOJIAET CIOKOHHO (bOpMAaTUpPOBATHL KOJI 6€3 MPUBA3KH K Y3KOi
nostocke. CUMBOJ IIPOJIOJI?KEHHSI CTPOKH & IPpU cBOOOIHON bopMe cTaBHTCS B KOHIIE

CTPOKHW, a He B HavaJle.

e PekoMmenjyercd HCIOJIB30BATh BU3YaJbHO 00Jiee TIOHATHBIE OIEPATOPhl CPABHEHUS:
HapuMep, <= BMecTO .le., a Tak»Ke BEPXHUI PerucTp 15 KOHCTAHT M BCTPOEHHBIX

dbyuxmuit Poprpana(uanpumep, MAX(), SIZE(Q)).
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e J[jisT MHOYXKECTBEHHOT'O BbIOOpA PEKOMEHJIYETCS UCHOJIb30BATh KOHCTpYKIuio CASE.
To ecTw, Hanpumep, Ko/I BHIOOPaA CXeMbl B 3aBUCUMOCTH OT TTapaMeTpa MOT Obl BbI-
VIs/IeTh TaK:
select case(mix_mode)

case (MIX_MODE_1)
call subi

case (MIX_MODE_2)
call sub?2

case default

call shared_error(comp_me, "Unknown scheme.")

end select

e 3ampeniaroTcs TAK HA3BIBAEMBIE 00MCECMBEHHBIE 3HAYEHUSA — IUCTEHHBIE TMapaMeT-
pbl B TekcTe Koja. Hanpumep, arr(112) = coeff. [Ipu usmenennun pasmepa mac-
CHBa arr IOJIYYMM ONIMOKY IaMATH, JAJEKO He BCerja cpasy MIPUBOJASIILYIO K 3a-
BEPIIEHHIO IIPOrPAMMBI, KOTOpPasi OCTAHOBUTCS IIOTOM B IMPOU3BOJbHOM MecTe. Kpo-
Me TOro, JIOOble IepeMeHHbIe JJIs BHIOOpa(HAIIPUMED, CXeMbI 110 BDEMEHH), CJIe/Iy-
eT 00O3HAYATh TMOHATHBIMH MMEHAMH-KOHCTaHTaMmu, Hanpumep if (v_mix_mode ==
MIX_MODE_MUNK) Bmecto if (v_mix_mode == 1). IIpumep ucmo/ib30BaHnsa KOHCTAHT
MOYKHO TIOCMOTPeTh B Mojy./1e shared_ const_module. AHag0oru4aHO, pa3Mepbl MaCcCH-
BOB He JIOJIZKHBI 33/1aBaThCs YUCJIaMU — JIOIYCKAKOTCH JIMOO KOHCTAHTbI, JIMOO 1epe-

MmeHHBbIe. Hanpnmep, real t_river(jl) — BepHo, real t_river(134) — mer.

Kpowme Toro, ecim pa3zMep HEKOTOPOH TaOJMIIBI 3aaH YHCJIOM, TO NMPH YBEJIUICHUN
KOJIMYecTBa ee noJseii(Hanpumep, npu m100aBJEHUH HOBBIX CBOHCTB) HPHUETCS UC-
KaTh BCE BXOXKJIEHWUA DTOH TAOJUILI M 3aBUCAIIMX OT ee pa3Mepa 3HadeHuii. [Ipore
OIIPEJICJIATh B MOJIYJIE KOHCTAHT €€ pa3Mep, W IPU HOBOBBEJIECHUAX J€JIATh TOJIBKO

OJIHY 3aMeHy.

e YV06HOIT BO3MOYKHOCTBIO SIBJISIETCSI HCTIOJIB30BaHUe HEOOA3aTeIbHBIX (KII0UEBOE CJI0-
BO optional) aprymenToB. OHU IO3BOJIAT O0HEMHATH B OHON BDyHKIME 06pabOTKY
cpa3y HeCKOJIbKUX BapUAHTOB CITUCKA apryMeHToB. Hampumep, Tak paboraer naTep-
eiic comp_reg_array(), dbyHKIEE KOTOPOro HMeIOT HeobsS3aTeIbHble apryMeHTH
— JIBYMEpHbBIE, TPEXMEPHBIE U YeThIPpeXMePHbIe MACCUBLI. B 3aBHCUMOCTH OT peaibHO

nepeJganHoro MacCuBa, 6y,ZLyT BBIZBIBATHCA HEMHOT'O OTJIUYHbBIC YaCTH IIPOUEAYPhI.

e Eciim BbI co31aeTe 0OBEKT ¢ HEKOTOPHIM HAOOPOM CBOMCTB, TO €ro yJa00HO OIpeje-
JIATH B BUJE HMPOU3BOAHOTO THuNa. HanpuMep, XapaKTepUCTUKU CETKHU yJI0OHO Xpa-

HUATH B HEKOI CTPYKTYpe CJIeTyIONIero BUa:

type GridType
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character (20) :: name

real (kind = 4), allocatable :: lat_t(:,:)
real (kind = 4), allocatable :: lon_t(:,:)
real (kind = 4), allocatable :: topo(:,:)
integer , allocatable :: imask(:)

end type GridType

Tenepb MOXKHO €O3/1aBaTh IKIEMILIIPbI HOBOI'O THUIA TAaK YK€, KaK U JIjisd OObIYHbBIX
BCTPOEHHBIX TUIOB U 00PAIATHCH K MOJIAM CTPYKTYPBI ¢ TOMOIIBIO CUMBOJIA, !

type (GridType) grid_ocn, gr_atm

grid_ocn 7% name = "Tripolar"

CTpyKTypHBIH HOAXON yA00eH Kak JJIs CO3MAHMs 3K3eMILIAPOB Pa3HOTO COIEpPIKa-
HHd, HO OJMHAKOBOH CTPYKTYPBI, TaK M JIJIg JIOTHYECKOrO OOLeJIMHeHNs HEeKHX Xa-
PAKTEPUCTHK B OJHY OOLIYIO TpyIy(HApEMEDP, CTPYKTYPa BCEX XaPAKTEPUCTUK
dbopcunra).

[Ipu nocrpoennu GOMBIUX MPOEKTOB CTAHOBUTCH OY€Hb BAYKHO OTIEIATDH Pa3/IdU-
Hble (DYHKIIUU CHCTEeMBbI B OT/eJbHbIE He3aBHCUMbIe MOyan. 1loa Momaysiem 3jech
MOHUMAETCsI JTI000N He3aBUCUMBIH ( UHKANCYAUPOSaHHb) JTOTHIeCKUH OJOK IpO-
rpaMMbl. BJI0YHass CTPYKTypa IO3BOJSET MHOTOKPATHO MEHSITh OTIEJIbHBIE 3JIe-
MEHTBI, He 3aTparuBasi octajbHylo cucremy. Hampumep, 0J10K Kaiiepa jijist coopa-
pacmupezeeHnst TaHHBIX OT OJHOIO MPOIECCOpa-Kalliepa CBOUM MOIIMHEHHBIM pa-
OoTaeT ¢ HEKOTOPBIME MAaCCHBAMU JAHHBIX. [Ipu 3TOM, OH HHYEro He 3HAET O TOM,
KaKde JaHHbIe IONAJIM B 9TH MACCHUBBI: CIUTAHHBIE U3 KOHTPOJIHHOW TOUKH, HOIKA-
YaHHbIC U3 (baﬁJIOBOIU/I CUCTEMbI WJIK 110JIy4Y€HHBbIC C IIOMOULBIO HEPpEUuHTEePIIOJIALINA.
HpI/I 9TOM, OJId U3MCHEHHUA 6J'IOKa BSaI/IMO,ZLefICTBI/IH Kalljiepa ¢ KOMIIOHEHTaMMu Tpe-

6yeTCH M3MEHATH TOJLKO 3TOT OJ0K — OCTaJAbHBIC beHKI_[I/II/I OT HETrO HE 3aBUCAT.

[Ipu rpamoTHoil 6/109HOI CTPYKTYPE Mepexo/i OT OJHOI BEPCUU NPOTPAMMBI K JIPY-
roOii SBJISIETCS €CTECTBEHHBIM MOJK/II0YeHHeM HOBOro 0Ojoka. [Ipu 3Tom orkIouenue
WM MOJKTI0YeHe HOBOU (byHKIHU(HAIPUMED, HAXOMSIIEHCS eIle B CTA U TeCTH-
POBaHUs) OCYIIECTBIISAETCS 3aKOMMEHTHPOBAHUEM OJIHOM CTPOYKHU KOJIa BBI30BA ITOI

BYHKIMU, BMECTO MOCTOSHHOIO U3MEHEHUs BCEH 1TPOrpPaMMObI.

Bioiounast crpykrypa, HampuMep, MO3BOJIAET CYIIECTBEHHO U3MEHSATH (DUUKY MO-
Jesi(cocpeoroueHHy o B uponeype(make_step () ) 6e3 Kakoro-siubo BMsiHUS HA
000J/I0YKY Karjepa, u Hao0OpOT, U3MEHATh U PACHIUDPATH CUCTEMY Kalljiepa, HUKaK

He 3aTparnBas (hpU3NIECKue TPOIEIyPhl.

Ecan pazpabarsiBaemblit Bamu OJIOK JJaHHBIX sIBJSIETCS JIOTHYECKU HE3ABUCUMOI €11~

HUTeil (HaTpuMep, JTUHAMUKA JibJa) — YA00HO BBIAEINTH ero B Moayib. O Oymer
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COJIEpKaTh JIAHHbIE U Ballu (PYHKIIMU — CIIOCOO pabDOThl C 3TUMHU JIAHHBIMH — U Bbl-

TIIAEeTh, HATIPUMED, TaK:

module i_dynamics

use test_module

implicit none

PRIVATE

real, allocatable :: flow_south(:,:)

real, allocatable :: flow_west(:,:)

real, allocatable, PUBLIC :: ice_temp(:,:)
integer , allocatable :: mask(:,:)

PUBLIC subl

CONTAINS

subroutine subl ()
flow_south = 10.5
write (*,*x) "Hello_,ice!"

end subroutine subl
end module i_dynamics

UNnest Mmogynst — 9epHBIH SIMUK CO CKPHITHIMU JTAHHBIMUA U W3BECTHBIMHU METOIAMH
pabotsl ¢ HuME(contains). ITosTomy, KOrjia Kakas-T0 4acTh MPOTPAMMBI DEITUT HC-
0JIB30BAaTh OJIOK JIUHAMEUKH JIbJa, OHA HMOIKIOUAT €ro IUPEeKTHBON USe M CMOXKeT
CYUTATh MACCUB 1ce_temp wjH BbI3BATH nporeaypy subl. Ilpu sTom, npu nonsiTke
obparurcst K 3akpbiToil (PRIVATE) mepemennoii flow_south, yzke Ha srame KOM-
AN BBl HOJIyInTe omudKy. Takoit moaxom, a MMEHHO TapaHTHs TOrO, UTO Ha
paboTy YepHOTo sIUKa HeJIb3s HOBIUATH W3BHE, obecreduBaeT OoJiee HAJIEKHYIO

pabory 0J10Ka.

e Coralenns 1O CTUIIO TPOIPAMMHDOBAHUS: HCIOJIb30BATH OTCTYIbI(HAIPUMED,
CJeIYIONIUN yPOBEHD - 8 IpobeJioB, pa3Mepbl Tab 3aBucdT or peakTopa U KOHMHUIY-
PUDPYIOTCsI), MYCThle CTPOKU U CUMBOJIHHbBIE PA3IEJIUTENHN JJIsi MAKCUMAIBHO MOHSIT-
HOT'O IIpeacCTaBJICHUA KOda. O6H3&TGJIBHBI KOMMEHTapuu, IMOHATHO OIIMCBIBAIOIIHNE,
YTO ITPOUCXOJUT BHYTPHU Tporeaypbl. /s Bcex mporneayp KegaTeabHO YKa3aTh,
KaKHe MACCHBBI ABJISIOTCA BXOJAHBIMH H BBIXOJHBIMH. VCIo/B30BaTh KOMMEHTAPHH

BHYTPHU KOJA,00bACHAIONINE X0 T€X UJIN UHBIX HeTPUBUAJIBHBIX JIeHCTBUI.

o IIMa dyHKIMM pekoMeHyeTcs JesaTh COBMAJAIONINM C WMEHEM COMeprKallero ee
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daitna. Hanpumep, riapHast pyHKImsg guHaMudeckoro 0J0ka o_d_main() comep-
xures B daitne o d_main.f90. Nma (yHKINN 101KHO OMUCHIBATHL €€ HAa3HAYE-
HHUe W TpoucxoxaeHne. Hampumep, o_ini_set_grid_bsc() — okeanosormdeckast
byHKIUS 13 010K MHAMHAJIH3ANNN, 33IaI01asd OUIOJIIPHYIO YaCTh CEeTKH. ¥I00-
Hble O003HAYEHUS: _ Main Jjid 1yiaBHOU DyHKIuK 0J10Ka, Nt JIjid MHULIUAJIU3AINY,
__module nig monyneit, halo update - njis JII0OBIX TPONEAYD MOy YEHUS TTPUTPA-
HUYHBIX siaeek u T.7. Obiue DYyHKIMT, UCIOJb3yeMble B PA3HBIX MOJY/IAX (HAIPU-
Mep, TPOIEYPhI, PEATHIYIONIEH TPOTOHKY ) MOTYT HCIOJb30BaTh mpedukc shared

(nanpumvep, o shared_ tridiag).

PekoMmenayeTcs ncmoipb30BaTh MOHATHBIE IMeHA. e/l BB HCTIOIb3YyeTe TTepeMeHHY 0
NI JTbJa, TO JydIle Ha3BaTh ee ice_density, dem id wnm ds. Eciau mepemenHas
HUCIIOJIb3YEeTCd TOJAbKO BHYTPHU HPOLEAYPbI, TO Ha3blBaTh €€ MOXKHO KakK YI'OJHO, HO
eCJIM OHa WJET Yepe3 BCIO MPOrPpaMMYy M UCIOJb3YeTCd APYyruMu (DYHKIUIMH - UM
JIOJIZKHO TIOHATHO OOBbICHATH IIPOUCXOXK/IeHNEe IlepeMeHHoi. KpoMe Toro, mousirapre
uMena(counter_land, counter_depth Bmecro k12, i77 u T.J1.) MO3BOJISIIOT MOHU-

MaTh, YTO IIPOUCXOAUT B (DYHKIIUU, JIazKe [P IIePBOM IIPOCMOTPE.

[Tonp3yiiTech TPOABUHYTHIMA TECTOBLIME pegakTopamMu. CoBpeMeHHbIe MPOrPaMMbI
O3BOJILIOT HACTPAUBATH MIUPUHY HPOOEJIOB, MOCBEUNBAIOT KO/ U BbIIEJSIIOT BCTPO-
eHHBbIE OTEepaToOpPhl, UIMYT W 3aMEHTIOT TEKCT BO Bceil mamnke MPOrpaMMbl, TMEIOT
MHOKECTBO IOJIe3HbIX KOMOMHAIMI KJIABHII, MEePEX0o0B K dailiaM 10 pe3yabrary

MIONCKa U T.J.

JInst KOMTIUJIAIIME CUCTEMbl PEKOMEHJIYeTCs WCIIO0/IH30BaTh CTaHIapTHYIO linux-

YTUJINTY make.

YVio6cTBo makefile B co3ganuu rmOKOro U 0OIIEro aJropuTMa KOMIUIAIHAH C HPO-
CTBHIM MOJAKJIIOYEHUEM Pa3JIUYHbIX (DJIAroB U BHYTPEHHUM MCIIOJb30BAHHEM KAaKHX-
0O MepeMeHHBbIX OKPYKeHUs apxXuTeKTypbl. ['pybo roBops, 310 OTIE/IbHAas MpPO-
rpamMma st KOMIIWISIAA ITporpaMMbl. Kpome Toro, ecyiv Bbl H3MEeHWIN OnuH (haii,
HEePEKOMIIUINPOBAH OYJIeT TOJAbKO OH, 4TO B caydae 100-daitnoBoil cucTeMbl CHILHO

COKpAIllaeT BpeMs.

35



9 OOmue BaXHbIe 3aMeYaHUd

e I'oToBBIE OUOIMOTEKN

Cucrema mipeiocTaBasieTcst B Buie precompiled binaries, 9To 03HAYAET, YTO BCe HEOD-
XOJIUMBbIEe TPOTPAMMBI Y2Ke CKOMIIJIAPOBAHBI JJIs MeJI€BOM CHCTEMBI U IPOCTO CJIOYKe-
HBI B apxuB. J[aHHBIN MTOIX0/ MO3BOIAT N30ABUTH MOJTH30BATEI OT HETPUBUATIBHOM
ycranoBku 6ubsmorex(Hanpumep, napasieabaoro netCDF) u3 nexomaubix daiiios.
Taxum ob6pa3oM, CKONMMPOBAB apXUB B JIIOOOE MECTO HA MAaIlUHE, Yepe3 HECKOJIb-
KO IIIaroB BBl MOJYYUTEe MOJHOCTHIO pabodyio cuctemy. [lankm s pasHbIX cucTeM
HE3HAYUTETbHO OTJINYAIOTCS HATuIneM (pJ1aroB KOMITWISANME B YCTAHOBJIEHHBIX OUO-
Jmorekax. Kejm Bce-taku HeOOX0MMO YCTaHOBUTH COMT, TO 1OJIPOOHBIE UHCTPYKITUU

npusesieHbl B Pykosodcmese no ycmanoske.

Ha nanubiit MOMEHT TIAKET COIEPIKUT:

— camy cucremy cpl-1.3
— mapaJjieabayo Bepcuio netedf-4.1.3

— mnapaJjenbuayio Bepcuto hdfb-1.8.9

Python-momysnmu susyanuzamuun PyNGL u PyNIO

auctpudyTus Enthought Python

CBoii TUTOHOBCKHI JUCTPUOYTUB MOHAJTOOWUICS /)Tl HE3aBUCUMOCTH OT TLJIOXO yCTa-
HOBJIEHHBIX Bepcuii si3bika Python(manpumep, ua Jlomonocose). Obparnrte BHUMA-
HUE, YTO I JIOKAJbHOU MalllMHbl Tpedyercd yzKe YCTAHOBJIEHHBIH KOMIIMIATOP U
IMYJIATOP HAPALIETBHBIX mporeccoB(mpif90 u mpirun). Cucrema nmporecTHpoBaHa
JUId TUCTPUOYTHBA mpich?, MO3TOMY HACTOATETHbHO PEKOMEHIyeTcd MCIOIb30BaTh
uMenno ero. ns Ubuntu Bce makeThl MOXKHO YCTAHOBHTH Jinb0 depe3 Menezkep

[TakeToB, b0 Yepe3 KOHCOTH KOMaHION sudo apt-get install <uMa makeTa>.

e 3amryck Ha pa3HbIX CHCTEMaX

Banyck misa Ubuntub/

mpirun -np 12 ./model.exe CPL 2 OCN 8 ATM 2 tst 0 0 1

Banyck mpia MBC

mpirun -np 12 -maxtime 3 ./model.exe CPL 2 0OCN 8 ATM 2 tst 0 0 1

3anyck s Jlomorocos
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sbatch -np 12 -p test -t 3 ./model.exe CPL 2 OCN 8 ATM 2 tst 0 0 1

[lepen koMnuasueit Ha JaHHOM cUcTeMe He0OXOIUMO J00ABUTH CUCTEMHbBIE MOILY/IN
KOMIIWJISITOPA B allleé OKPY2KEHUE, BHIMOJHUB KOMAaH/IbI:

module load impi/4.1.0
module load intel/13.1.0

Pexkomenayercsa mo6aBuTh 9TH 2 CTPOYKH B KOHEI Ballero KopHeBoro daiira
.bashrc, Tora Janubie MOy U OYIYT UMIIOPTUPOBATHCH aBTOMATUYECKHU [IPU KaXK-
JIOM BXOJI¢ Ha KjacTep. g TecToB peKOMeH1yeTcsd HCI0/Ib30BaTh pa3jien test, o

cocTonT u3 H12 gmep W HA HEM MPAKTUYIECKHT BCETIA OTCTYTCTBYET OUEPE/Ih.

Ilepenaya MmaccuBOB B Ka4yecTBE IIapamMeTpPOB

Ecin Bol xoTHTE HEpesaTh B OOMEHHYIO MPOIEIYPY TOJBKO HEKOTODBIE MOJIS MAaC-
CUBa, BbI MOYKETE BOCIIOJIL30BATHCI pasjenureseM guana3onos :'. Takoit 3nak Ha
MeCTe OJTHOTO M3 U3MEePeHHil MacCUBa 03HAYAET, YTO BhI XOTHUTE MEPeIaTh ITO W3Me-
penne neankoMm. HanmpuMmep, Bo3oB dyukimu comp_halo_update () s 3D maccusa
CKOPOCTEH MPU YCJIOBUY, YTO MBI XOTUM OOMEHSATDH TOJBKO BepxHuii ciaoit k = 1 (06-
paTuTe BHUMAHKE, YTO MOCKOJIbKY OHA KOOPANHATA (DUKCUPOBAHA, TO UCHOJIB3YeTCS
yxke apryment jisi 2D maccusa — DIM2):

call comp_halo_update_V4 (DIM2 u=u_f(1,:,:), DIM2 v=v_£f(1,:,:), &
update_width=1, change_sign_on_bipolar=-1)

Bo3Mo2KHOCTH YUTEHUA-3AIINCH

Cucrema Hamucana TaKuM 00pa30M, 9TO CYIECTBYET BO3MOXKHOCTL YTEHU U 3aIUCH
KOHTPOJILHOM TOYKH JJIsl PA3IHYHOIO KOJMYECTBA IIPOIECCOPOB KAILIepa U KOMIIO-
HenT. To ecTh, BO3MOKHO, HAIIpUMeEp, CYATATh U COXPAHATH KOHTPOJLHBIC TOYKH
na Koudurypanun kamiep(l npormeccop) - okean(4 mponeccopa), a mpu CJaeayonem
3amycKe cTapToBaTh yke Ha KoHburypannu kamiep(4 mporeccopa) - okean(16 mpo-

neccopoB) min Karutep(1l mporeccop) - okean (200 mporeccopos) u T.1.

He 3a6biBaiiTe, 9TO MACCHBBI PACHPEIESIOTCS JOKATBHO(0€3 MPUIPAHUIHBIX sT9e-
€K ), O9TOMY JIJIsl KOPPEKTHOIO CYeTa HePBOro Hrara TpedyeTcs BHIIOJHUTD Ha Tale

nauImaan3anun halo-obMen Ui Kaxkaoit canrannoi u3 aitra pyHkImm penenus.

XpaHeHue IO0CJIeI0BATEIbHOCTH KOHTPOJBHBIX TOYEK IIPU JOCTATOYHO JIeTajlb-
HOM Ppa3pelieHud MO TpeOdyeT OrpoOMHOTO 00beMa JIUCKOBOTO IIPOCTPAH-
cTBa(HAIIPUMED, OJMH TPEXMEDHBIl MACCHB OKeaHa OJUHAPHON TOYHOCTH MPH pas-
pemernu 3600x1800x100 3anumaer 2,6 r6). [Tosromy OyapTe BHUMATEIBHBI TIPH 32~

nycke OOJBITIAX 3a/a49 cO 3HaYeHneM napameTrpa time_append_cp = .TRUE.. Qaiin
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KOHTPOJBHON TOukn mMmeer Brj O0CN_720x400_000_01021988_CP.nc najma mocmue-
JOBATEIBHOCTH KOHTPOJBHBIX TOUeK m OCN_720x400_000_REWR_CP.nc nsda mepe-
3amuceiBaeMbIX. VMg cOCTOUT w3 Ha3BaHWS KOMIIOHEHTBI, pa3Mepa 3aJaqdd, TeKy-
IMero KCIepuMeHTa W pexkuma 3anucu. menHo Takoit daitn OyaeT uckarh Cu-
cTeMa IIPU CTapTe ¢ KOHTPOJbHOW TOYKHU, €C/Ju UMd IKCIEPUMEHTa He U3MEHUT-
ca. g crapra ¢ onpejie/ieHHONR KOHTPOJILHOM TOYKHU, YKaXKUTE ee UM JiIsd Ha-
pamerpa time_read_cp. Hampumep, mma crapra ¢ 1 despana 1988 roma yka-
Kure time_read_cp = ’01021988°, a juig nepesanucbipaeMoil — time_read_cp =
’REWR’. CucTeMa BBINOJTHUT MOUCK YKa3aHHOTO baiina m BbIIacT coollimeHue oo

omubKe B ClIydae ero Orcyrcraud.

[ToMuMO MACCHBOB JIAHHBIX, KOHTPOJIbHAS TOYKA COMEPKUT HHMOPMAIHIO 00 JKCIIe-
pUMEHTe: Ha3BaHUe, TeKyIlee BpeMs cyera u T.1. llpu crapre ¢ Hee, TeKyIuil mar
OyIeT mepeial KOMIIOHEHTE Yepe3 mapaMeTp IJI00aJIbHOTO BpeMeHHOTO Iiara time_1

n MOJeJIb HaYHeT cYeT UMEHHOI'0 C Hero.

Bce BpeMeHHBIE TIePUHOJIbI COXPAHEHsI /ITeHNs] JAHHBIX TTOCTPOECHBI TAKUM 06pa3oM,
910 npu ykazanuu 0 B KadecTBe OJHOIO M3 3HadeHuii(Hanpumep, time_save_dg)
JaHHbIe GYHKIMI(B 9TOM CIyYae COXPAHEHHsI TUATHOCTHYECKUX MOJIeii) BBITOTHATH-
ca He OyayT. Toro xke apderra MOXKHO TOCTUYb, HE YKa3bIBasg HU OJHOIO UMEHHU B

MacCHuBe UMeH paboThl ¢ (hailIoBOil CHCTEMOIA.

Ob6paTuTe BHUMaHHE, YTO pa3Hble KOMIIOHEHTBHI MOIY 10 Pa3HOMY HAYHHATH CUET.
Hampumep, okean MoxKeT cTapTOBaTh ¢ KOHTPOJbHON TOUKH, a aTMocdepa ¢ UCKYC-

CTBCHHDBIX Ha4YaJIbHBIX yCﬂOBI/Iﬁ.

Pab6ora c netCDF daitnamn

NetCdf — 1o dpopmar maHHBIX ¢ ONpeaeIeHHBIMA /1T PAOOTHI ¢ HUM OUOIHOTEKAMH.
Dopmat — caMOOIMUCHIBAEMBbII, TO €CTh OTJAE/AbHBIN (haill HHKAICYJIUPYET HE TOJHKO
MaCCHUBBI, HO U pa3Mepbl X H3MEPEHUil W, HANPUMEpP, €JUHUIIHI U3MEPEHUH TaH-
HBIX MAaCCHBOB U HEKOTOPBLIE BAaIllM IVIO0OAJIbHDLIE IepeMeHHbIe, TAKHe KaK Ha3BaHHe

9KCIIEPUMEHTA U BpeMs, U3 KOTOPOI'o JAHHBI MaccHB OBLI MOy YeH.

st paborsl ¢ netCDF daittaMu ecTh MHOYKECTBO CTaHIAPTHBIX mporpamm. OaHa
n3 HuAX, ncdump — ODporpaMMa KOMaHJIHOW CTPOKH, YTO O3HAYAET, YTO BBl MOXKETE
HCIIOIB30BaTh €€ KaK Ha KJacTepe, TaK U Ha JIOKaJIbHOIT Marmnae. Co BCeMU OIITUSIMA

MOZKHO O3HaKOMUTCH € IIoMolpio ncdump -help.

Haubosiee ynorpebiigemas KoMOuHamnus:

ncdump -h myfile.nc
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KOTOpAs BBIJIAET TOJBKO 3ar0I0BOK (haiiyia(M3MepeHnsi, Ha3BaHNST MACCHBOB JAHHBIX
i uxX arpubyToB, rI0bATbHBIE TIepeMeHHble). B JimcTuHre mpeJicTaBieH BBIBOJ AaH-
HOIl KOMaH/Ibl JJIs1 TeCTOBOTO paiiia oKeaHCKO ILI/I&I‘HOCTI/IKI/I(H& KJIaCTepe KOMaHJIa
JIe’KUT B Tanke software):

[vovol$ ../software/bin/ncdump -h OCN_720x400_000_DG.nc

netcdf O0CN_720x400_000_DG {

dimensions:

t = UNLIMITED ; // (64 currently)
i =720 ;
j = 400 ;
variables:
float u_bt(t, j, i) ;
u_bt:long_name = "barotropic,velocity"
u_bt:units = "m/s" ;
float v_bt(t, j, i) ;
v_bt:long_name = "barotropicpyvelocity"
v_bt:units = "m/s" ;
float h_bt(t, j, i) ;
h_bt:long_name = "surface height" ;
h_bt:units = "m" ;
// global attributes:
:title = "OCN_ diagnostic, fields"
:experiment = "000" ;

Ecyim BB paboTaere Ha JOKAJILHON Mallnue, MOXKHO UCIOJIb30BATH YI00HYIO rpadu-
YUCKYIO YTUJIUTY:

ncview myfile.nc

KOTOpasd BU3yaJu3upyeT Banl (haiij, mo3BOJAGeT TPOCMATPUBATD PA3JIUYHBIE H3Me-
peHus, CTPOUTH rpaduKu 1Mo OJIHON 3 KOOPJAUHAT U JaKe TPOUTPHIBATH AHUMAIUIO

B CJIy4ae BPEMEHHBIX(THATHOCTHIECKNX) (ailios.

HNcnonab3zoBanme mHTEepdeiica cucTeMbl 1 TJ100aTbHBIX MEPEMEHHBIX

Jlnga ucnosib3oBanusg wHTepdeiica oOMeHa TPUTPAHUYHBIME ddeiiKaMu TpedyeTcs
HOJIKJTIOYUTD MOIYJIb comp halo _update module. 1 okeana, HapuMep, 3TU IPO-
HeJyphl YJI00HO MCIOJIB30BATh IIPU HWHHITHAJIU3ANNH, I 0OMeHa MPUIPAHHIHBIMA
staefiKaMu CeTOYHBIX MACCUBOB(HANIPUMED, CV, MV M T.J1.) ¥ B OOBIYHBIX CHTYAIUSX

oOMeHa Ha KaKIOM Imare.

Eciu Bam Tpebyrorcd riobaabHble MEPEMEHHBIE KOMIOHEHTHI, TPebyeTcs ITOK/II0-

YUTH MOJIYIb comp_ module.
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Hakonen, B shared_module conepxkarcs nepemenubie rank, rank_world, comm,
HeoOXoauMble JIjIsi KOMMYHHUKaIuii. IlepemMennbie BpeMeHHW TakK:Ke OIpeJieeHbl B
sToM MojyJie. [lo ymMomdanuio, BpeMeHHONH MUK/ TOJbKO YBEJIUYIUBACT IVI0OAJIbHBIN
mar time_1 Ha eguHuny. Ecau BB XOTUTE MMOCYATATH BpeMs B JJaHHOM MecTe (PyHK-
UK, TTPOCTO BbI3OBUTE Iporeaypy shared_timer () u mcHob3y#Te MOCUYUTAHHBIE

el rmobaJbHBbIE BEJIMINHBI.

e JleneHue obJiacTeil W MPOIECCOPOB BHYTPU CHUCTEMBI

IIponenypa comp_register () monblTaeTcs pa3/ieJnTb CETKH MKy IIPOLECCOPAME
HCXOMS UX UX Pa3MepPOB, KOJHYIECTBA IPOMECCOPOB KarK A0 KOMIIOHEHTHI I KallIepa,
u rara meroga nekommoszuun(2D nim 1D). Ecam pastuenne HeBO3MOXKHO, OymeT

BBIBEJICHO COOTBETCTBYIOIIEE cOooDOIeHue 06 ommuoke.
[Ipu meneHnn MpOBEPSIOTCA CAELYIOIMINE YCIOBHUS:

Yuco mporeccopoB KOMIOHEHTH MOYKHO TTPEJICTABUTH B BUJIE JBYX MHOXKHTE-
neii(mycTh inp ¥ jnp), PABHBIM COOTBETCTBEHHO YHCIY TIPOIECCOPOB 1O MIUPOTE U
1o JIOATOTe, inp*jnp = comp_np. B ciaydae 2D nekommnosuinum cucreMa IMONBITA-
eTcs moAo0paTh inp M jnp Tak, YTOOB 00JACTH OBLIN MAaKCHMAJIbHO MPUOJIHAKEHBI

K KBaJIpaTaM, B ciaydae 1D mekommnosurnum BeIOMpaeTcs MUPOTHBIN Tun, inp = 1,
jnp = comp_np.
Pa3mepsl ceTKn B KazKJ0M HAIPaBJIeHUH JOJKHBI OBITh KPATHBI YUCJIY TIPOTIEC-

COpOB B JJaHHOM HallpaBJICHUU.

Yucj10 nponeccopos 1o MUPOTE jNp JOJZKHO ObITh KPATHBIM YUCJLY HPOIECCOPOB

Karepa.
Yucj1o mporeccopoB 1o JIOAroTe inp JA0JI2KHO OBITH Y€THLIM, WX PABHBIM 1.

[Tpumep KOPPeKTHBIX pa3mepoBs 3agaun: coupler(4 nporeccopa), ocn(100x60 wa 100

nporeccopax), atm(40x40 na 8 mporeccopax).

[Tpumep HEKOPPEKTHBIX pa3MepoB 3aaaan: coupler (3 mporeccopa), ocn(102x61 na 97
nporeccopax), atm(40x47 Ha 11 npomeccopax). HeBo3MOXKHO pa3ienuTh HU 00J1aCTh

BHYTpHU (hHU3HIECKUX MOJee, HI YUCIA MPOIMEeCCOPOB KOMIOHEHT JI/I KaIliepa.

e Ecau uro-to He paboraer

cHadasa TOmpoOyiiTe KOMIUIHPOBATL Balry Mofeab ¢ maramu (maa Jlo-
monocosa: -fpe0 -check bounds -traceback, mna Ubuntu: -fbounds-check -g
-fbacktrace -ffpe-trap=overflow,zero. DTu OIIMH JIOBIT OMHUOKU CErMEHTA-

nuu, JgejieHnud Ha HOJIb, IMePeIoJITHeHU A HepeMeHHOﬁ " BBIXOJ 3a IIpeaesibl MaCCHuBa.
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Jlajiee 3aKOMMEHTUPYHTe BCe Ballll BbI3OBbI (PU3MKHM, TAKUM 0OPa30M OCTaBUB
TOJILKO 000JI0YKY Kalljepa u MpoBephTeh, paboTaer jin oHa. Ecin ja, To ommbKka B

dusuke, ecau HeT, TO

POBEpbTe, YTO MPABUJIbLHO JIH BBI3bIBAETCA WHTepdeiic Kapmiepa (IpaHUIbI

MACCHBOB, KOJIMIECTBO APTYMEHTOB).

eCJIM BBl BCE MOBEPHJIH, TO IIPUCHLIaliTe Ha vvk88@mail.ru HepadoTAIONIYIO Bep-

CUIO ¥ MCIIOJIb3YEMbIE IMapaMeTpPhl 3allyCKa ¢ OLUCAHUeM ITPOOJIeMbI.
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10 U3meHeHus Bepcuii

B nannom pasjese Oyay OTparkKeHbl IOCJE[HIE CYIeCTBEHHbIe U3MEHEHUA HOBBIX BEPCHIA.

e Bepcua 1.0

HauanbHast c6opka cucrembl. [losiHAST KOMIOHEHTA-OKeaH(JIe/l KAK MOJY/Ib OKeaHa
U He BBIHECEH B OTJEJIBHYIO KOMIOHEHTY ). Peamn3oBana KOMIOHEHTa aTMOChepH! B
kKadecTBe pyHKIui-3arayiek. Ha nux mecro rpedyercst BCTaBUTh peajibHbie TPOIe-

JLypHI.

Jlist mepBOTrO TECTA COBMECTHOM paboThl MAIIUHTA TIPE/IIAraeTcs e IMHCTBEHHAS CeT-
ka pasmepoB 400 x 180 m1sa okeana u 240 x 100 mnsg armocdepnl. Ha jganabix pas-
Mepax MOJe/Ib TECTHPOBAIACH HA IOJITOIa CUeTa Ha PAa3JIMIHOM HUHCJIe IPOIECCOPOB

AJ1d KOMIIOHEHT U KallJiepa.

3alyCK BO3MOKEH TOJIBKO JIUIs CTApTa ¢ MCKYCCTBEHHDBIX HAYAJbHBIX YCJIOBUI(*_ic
= 1). Bamyck ¢ KOHTPOJIbHO TOYKH TOKa HEJOCTYIIEH, TaK KaK TPeOyITCs HEKOTO-

pbi€ USMECHEHUSA B OKE€aHe.

JInst HaYaJIbHOTO TECTHPOBAHUS OKEaH IPEJICTaBAgeT cOO0i MPAMOYTOJIBHYIO MY

HOCTOSTHHOHN TJTyOWHBI.

Cerka armocdepbl IpejcTapiasgeT coboit paBHOMEPHYIO IMHPOTHO-IOJTOTHYIO
CeTKY, C BBIPE3aHHBIM [OXKHBIM TIIOJIOCOM, TO €CTh HAYMHAIOMASCA C TOY-
Ki lon_ssc_west_south = -100.0625, lat_ssc_west_south = -80.0625. Cerka

OKeaHa TakKas Ke, 38 MCKJII0UeHneM OUIOJASIPHOI MANKN Ha ceBepe.

BosmoxkHOCTh M3MeHeHUsT KOH(pUrypamun cetku Oyjer jgobaBieHa B CJEIYIOIIHX

BEPCHSX BMECTe C PYKOBOJICTBOM i offline-6J10Ka.

e Bepcua 1.1

N3menena cxema paborwl ¢ daitaosoit cucremoii. [ToMumo dTeHusI-cOXpaHeHnsT KOH-
TPOJIBHON TOYKH U MAIIIIKHIA MOSBUIACH BO3SMOXKHOCTD CINTHIBATH OJHOPA30BhIE Ha-
JqasibHbIE JaHHbIe(HAIPUMED, Tonorpadust JHA) U MOJKAYNBATH MACCUBbI U3 dailia
BO BpeMs cuera. Kpome Toro, Tenepb Bce HeOOXOIMMBIE MMEHA MACCHBOB 331aI0TCS
B €JIMHOI Tab/uie TPU WHUITHAJIH3AINNA, KOTOpasd U mnepeaaercd B (hYyHKIUIO peru-

CTpAIlUU.

Y6paH mapamerp TEKyIero BpeMeHu(cur_time) Ipu 9TeHNH-3AMUCH KOHTPOJIBHOI
TO4YKH. Tenephb Bcsd BpeMeHHass HHGMOPMAIN [epelacTcsd KOMIIOHEHTE Ha ITalle peru-

CTpaluu. OTO MO3BOJIACT 3allyCTUTL OJHY MOJEJIb B pPeKUMe CTapTa C KOHTpOJIbHOfI
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TOYKH, & APYTIYIO B PEKUME HCKYCCTBEHHBIX HAYAJBHBIX YCJIOBHI, 38/1aB HAIIDAMED,

Py HOPMAJIHLHOM OKeaHe aHOMAJIbHBIH PEeKUM aTMoc(hephl.

Wcmonb3yst BO3MOXKHOCTD UTeHHUsI HAYAJIBHBIX YCJIOBHII, OKeaH Telepb MOXKET HC-
0JIb30BaTh peasibuyio Tonorpaduio ETOPOL. /g nanHoit TecToBoii ceTku daita

rororpacdun Oy/1eT CIYNTAH 110 yMOJTIaHHIO.

Ilnsg Bepcun 1.1 ucnonb3yercs cerka pazmepon 720 x 400 mrsa okeana u 360 X 160
Jst armoccepsl. Pasmepsr oka hukcupoBaHbl (13-3a TpeGOBAHNS HATHIHNS BECOBBIX
daiios), B OyryieM MOSBATCST BO3MOYKHOCTH UX MPOU3BOJIBHOIO PErYINPOBAHUSA(C

nomornipio offline-6/10Ka).

Bepcuga 1.2

W3menena cxema pabotsl ¢ daitnoBoit cucremoii. Tenepb Bce cuuThIBaeMBbIE H CO-
3aaBaemMbie (ailJibl UCIOJB3YIOT MapasaeabHbiii ¢opmar HAdf5/NetCDF4 — camblii
pPacIpoOCTPaHEHHbBIH HA CETOHAIIHUI JIeHb (hopMaT paboTh! ¢ re0OPU3NICCKUMU JaH-

HBIMM.

[Toakmouen offline-6J10K MOCTPOEHUs CETOK MHTEPIOJIANMOHHBIX BecOB. C MOMOIIBIO
OJIHOTO CKPHITA BBl MOXKeTe IMOCTPOUTH MATPHUIILI MAIINHIA, I JIOOBIX pa3MepoB
ceTok ¢ nomotibio makera SCRIP. Ha jnanublii MOMEHT 1TOCTPOEHHE CETOK BO3MOYKHO

TOJBKO JJ/JId KOMIIOHCHT OKE€aHa H aTMOCCbepr.

[Toakmioden 6JI0K BCTpoeHHOrO pucoBanus. OH COMEPXKUT CKPUITHI HA S3bIKE
Python, koropsle, ucnoab3yd Moayau PyNGL u PyNIO no3BoadioT paspucoBaTh pe-
3yJIBTATHI FKCIEPUMEHTA IPAMO Ha KJacTepe 0e3 HeoOX0AUMOCTH IEPEHOCUTD J10CTa-

TOYHO OosibIue (hail/ibl SKCIEPUMEHTA HA JIOKAJIHHYIO MAIITITHY.

Jobasena BO3MOYKHOCTh COXpaHeHus HHTETIPaJIbHON JIMATHOCTUKH
ACTION_SAVE_IT.

Jlanuast Bepcus mporecTHpoBaHa Ha JOKaiabHONH Mammue( Ubuntu), Ha CymepKoM-

netorepax MBC-100K wu Jlomotocos.

Bepcu=a 1.3

JlobaByieHa BO3MOXKHOCTL BBIOOpPA CTPATErHU  CO3JAHUS KOHTPOJBHBIX — TO-
dek(time_append_cp) — Mepe3anuchiBaTh HOCIETHION WIH CO3JaBaTh WX MOCJEN0-
BaTeJIbHOCTH. Takyke BBEJIEH MapaMeTp s peaabHOTo cOpoca BHYTpeHHNX Oydepon

netCDF B nmamsars(time_sync_fs).

JlobaByieHa BO3MOKHOCTH COXPAHEHUS] TPEXMEPHBIX MACCUBOB JUATHOCTUKU U Pa3-
PUCOBKH UX CPe30B B OJIOKe jimarnoctuku. Brejiena koncranta MISSING_VALUE, 1o3-

BOJIAIOITadA MaCKUPOBATh MAaCCHUBHBI ITPU BU3YaJIU3allUNA.
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Jlopaboran offline-6/10k. EcTh BO3MOXKHOCTH TECTOBOTO 3aIlyCKa KCIIEPUMEHTOB C

dopcurrom NCAR.

[TostButach dyHKIHISA AHaAJIHA3a peaJibHOMI 3arpy3Ku naMsaTH

shared_memory_usage ().

Bepcust recrupoBasiack Ha KoHduryparmun "okean(3600x1800) 3 mosst kaxibie 2
qaca arMmocdepe, mycras armocdepa (720x400) 8 mosedi Kaxkbiii 1 yac okeany'"Ha
7000 uporeccopax. TecroBoe Bpemsi cuera MOJEJIBHOIO 1'0Ja — 74 MUHYTHI — 3TO
BpeMs OKeaHa(C BKJIIOYEHHBIM JIBJIOM) ¢ KOMMYHHKAIMOHHON HAIDY3KO# HHTEPIO-
ﬂHHHeﬁ BCeit CI/ICTGMBI(O6€ KOMITOHEHTBI MPUHUMAIOT U MMOCHLJIAIOT TECTOBBLIE HO.HH).
B cienyiomeit Bepcun mIaHApyeTcs IPOBEPUTH MACIITAOUPYEMOCTh CUCTEMBI YVaKe €

peanbHOil armocdepoii ILJTAB.

Bepcusa 1.4

[IpousBenennl cepbe3nble BHYTPEHHHE U3MEHEHUS W ONTUMU3AIUS HAMATH JJIsd 3a-
nmycka Ha ceTKax okeana 5400x2700x49 um 7200x3600x49. [IpoiiaeHbl TeCTHI 11 MOJ-
HOIT HAar'PYy3KHU IIaMATU — C COXpaHeHHueM JUAlrHOCTUKHM, KOHTPOJIbHBIX TOYEK U IIOCTO-
SHHBIM MAIUHIOM ¢ armMocdepoit. [locTpoenne HHTPENOJISAIIMOHHBIX BECOB Y7Ke He
MOKeT OBbITh BBIMIOJHEHO HA OOBIYHBIX pas/esax CylnepKombioTepa(TpedyoTes pas-
Jesisl ¢ Gostee em 12 16 OIT Ha y3eut), KOHTPOJIbHASI TOYKA OKeaHa 3aHuMaeT 20 16
u Tpedyer 80 syep kaiviepa Jjis 60J1ee ujim MeHnee oneparuBuoit paboroit ¢ daitio-
BOil cucTemoii(topgaaka 3-4 MUHYT Ha KOHTPOJIBHYIO TOUKY). [Ipeapiayinue Bepcun
netCDF y2Ke He MOT'YT OBITH HCIIOJIL30BAHbI JI/Id 3AIMMCH M3-32 BHYTPEHHUX OIDAHU-

YeHUH Ha pa3Mep MOJICH.

Kocmernvueckne wm3MeHeHus B HHTepdeiice: mapaMeTpbsl  comp_i_cycle,
comp_bsc_grid, comp_decomp_type_2D cTaayu JOrHYECKUMU, UM IKCIEPUMEHTA

" JJIUTEJIbHOCTD 3allyCKa BbIHECEHBI B apr'yMEHTbL KOMaH,ZLHOfI CTPOKH.

Kpome Toro, temepb Jijis Iepe3anucbiBaeMOil KOHTPOJIBLHONW TOYKHU CO31aeTCs
daiin Buma OCN_720x400_000_REWR_CP.nc (miast crapra ¢ Hee TpebyeTcs yKa-
3aTh BO BXOJHOM mnapamerpe time_read_cp = ’REWR’). [lis mocsegoBaTebHO-
CTH KOHTPOJILHBIX TOYEK OYyIyT CO3JaBaTbCs (pailjibl ¢ JaToil B HA3BAHUU BHJIA
OCN_720x400_000_01021988_CP.nc (s crapra ¢ OJAHON u3 HUX Tpebyercs yKa-
3aTh BO BXOJHOM Tlapamerpe, HampuMep, time_read_cp = ’150319887). Texymiee
BpeMs SKCIEPUMEHTa U OCTaJbHad HH(pOPMAIUd O HEM Telepb XPAHUTCHd B COOTBET-

CTBYIOIEH KOHTPOJbHON TOYKe.

[Tporpammusbiit makefile Temepb eIWHBIN /IS BCeX HCHMOJb3YeMBIX cucteM. [lom-

KJIIOYE€HHNe HOBBIX KOMIIOHEHT OCYIIECTBJIAECTCA B BUAEC JUHKOBKH 6O IMOTeK apu
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KOMITAJISIIAY U C MCIIOJb30BaHUEM peajin3ain adCcTpakKTHbIX nHTepdeiicoB 6a30Bo-

ro KJIacca CoOmp IpU KOJAUPOBAHUMU.

[Tpousseaensr nepsbie TecThl ¢ MOjiesbio arMocdepsr UBM. CoBmectrast cucrema
orpabarpiBaeT Mecdr Ha Kiaactepe UBM u komnbiorepe Jlomonocos, moka 0OMeHH-

BasACh IMOJIMH 0€3 UX HCIOJIb30BaHUI.

Bepcua 2.0

KapnunanbHble n3MeHeHUsS CTPYKTYPBI cucTteMbl. Mogenu Temepp Hacaeayor ab-
CTpaKTHbIe HHTPepdeiichl Ha YPOBHE KOTA M COJEPKAT CBOU ODHOTUOTEKN U WX OIU-
caHus Ha ypoBHe mamok. TakuMm 0Opa3oM, MOIb30BATEIb MOJHOCTHIO OIPAHUYEH OT
JIIOOBIX M3MeHeHUil BHE cBoeil Mojenn. KopHeBOil CKpUIT TPOU3BOIUT BCE HEOOXO-
JIMMbIEe MaKPOIIOJICTAHOBKY B I'OJIOBHOM MpOrpaMMe u JIMHKYET K Hell TPOu3BOJILHOE

qucj0 OubJINOTEK.

OYHKHY NMPHEeMAa-IOChLIKA HePeIrcaHbl I O0OIIero BUI: HA PECHCTPAIMU OHU II0-
JIVIAIOT aJipeca MAacCHBOB U BCIO HEOOXOIUMYIO HHMOPMAIUIO 0 coObITHH. [IpuemMsr

1 IIOCBIJIKH IIPOUCXOAAT aBTOMATUYI€CKH 0e3 M0Jb30BATEILCKUX BBI30BOB.

Oddaaiia 6,10k Temepb MOJHOCTH aDCTPAKTHBIE M ero paboTy peryjupyer OjuH
CKPUIIT, OCYIIECTBJIAIONINI KaK JTUHKOBKY, TaK U BBITIOJIHEHNE KOMaH 1. Kpome Toro,

cpeacrBa nakera SCRIP 3amenenst na anasornunsie u3z CDO.

CoBmecTHas cucrema okean-arMocdepa IBM cTabuibio (hyHKIHOHUPYET JIJIs Pas-

pemennit 720x360x49 u 640x400x50 cooTBETCTBEHHO.
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