[Tonoxunten bHO—Oﬂpe,ﬂ,eﬂéHHaﬂ HNCNEHHAA CXEMA

BTOPOro Nopsifika AN YPaBHEHUS MepeHOCa

[ns 4UNCNEHHOrO peLeHNs YPaBHEH S NepeHoca B 3a4a4ax rugpo- U TEPMOAUHAMUKIA MOTYT Npu-
MEHSITBCS Pa3HOCTHLIE CXEMbI C PasauYHbIMU CBOMCcTBaMu. [pu nepeHoce 3HakoonpeaenéHHbIX BENU-
umH (Macca, KOHLEHTpaLus) Ba>KHbIMU CBOWCTBAMU CTAHOBSATCS MOJOXKMUTENbHAS ONPEAENEHHOCTD,
KOHCEPBAaTUBHOCTb W BbICOKWA nopsigok annpokcumauun. Vimn obnapaet cxema Multidimensional
Positive Definite Advection Transport Algorithm (MPDATA), npeanoxentasi B pabote [1], ycroii-
unsas npu yucne Kypauta U = Z—A; < 1. OcobeHHOCTL 3TOI CxeMbl COCTOUT B MPUMEHEHUN Crie-
UMaNbHO NMpoueaypbl YMEHbLUEHNS OLWIMDKN annpoKCHMaLmMmu 33 CHET NPOBEAEHUS BHYTPULIATOBbIX
nTepauunii Ans y4éta HenuHelHod nonpaekn (nogobHas npoueaypa MCNONb3YeTCs, HanpuMmep, B Of-
Howwaroeoii cxeme Jlakca-Bengpodbda). HucneHHbie skCnepuMeHTbl ¢ U3BECTHBIMU aHAAUTUHECKIMU
PELLUEHUSIMI MOATBEPXKAAIOT BO3SMOXKHOCTL JOCTUXKEHNSA NOPSIAKA annpokKcumauum, 6an3Koro kKo BTo-
pOMYy, NpN COXPAHEHN MACChl U NOJOXKUTENLHON onpeaenéHHocTm [2].

Yucnenuble cxembl nogobHOro pofa 4acTo MCMOJB3YHOTCSA B PErMOHAJIbHBIX U FN100a/bHBIX MO-
JEeNnax KAUMaTa U nporHosa norogbl. B Takux mogensix eoiuncienus Ha GPU B HacTosiwee spems
NPUMEHSIOTCA JIULb NSl HECKOJIBKMX COCTABSIIOLLMX, HAaNpUMEpP, YYETA COHEYHOTO U3JTYHEHUS], KO-
raa kak bioku pacyéra atmocdepHoii guHamukm no-npexHemy ncnonbsytor CPU. demoncTpauus
appekTueHbix GPU-peannsauuii cxem, BXOASILUNX B JUHAMUYECKOE SIAPO MOXET CTaTb MOTUBUPYHO-
WM hakToOpoM AJist afanTaumum Mogenell K BbINOJHEHNIO CYLECTBEHHO BONbLUEA [OAN BbIYUCAEH W]
Ha GPU.

B paHHOM npoekTe npeanonaraetcs B3sTb 33 OCHOBY OfHY U3 ABYX CYLLECTBYHOLLMX peann3aunii
YNC/IEHHOM CXEMbI M UCCIEROBATL €8 MPUMEHUMOCTb Ha TMOPUAHBIX NapanfefbHbIX BbIHNCANTENbHbIX
cuctemax. AHanms MOXET BKJKOYATb U3YYEHWE 3aBUCMMOCTEl MO AAHHBIM BO BHYTPULLArOBbIX MTe-
pauusix, Taiaunr (tiling), onTumusaunio ans apxutektyp GPU, B TOM umcne ¢ noanepxkoii kewwa

aannbix (Fermi).

OcHoBHble uenn

e [lpocbunupoBanue u aHaIn3 CylLeCTBYOLEN peann3aunm Cxembl
e PaspaboTka napannensHoro anroputma gna GPU

e Pa3zpabotka rubpugHoii peannsaunn ans knacrepa ¢ ucnonszoeannem MPIl n CUDA

Y4yebHbie uenn

e /3yyeHne HEKOTOPbIX YUCNEHHbIX CXEM AJist YPABHEHWS NEPEHOCA



Puc. 1: lMpocTpaHCcTBEHHOE pacnpefeNeHne KOHLEHTPALUU B YNCAEHHOM 3KCNEPUMEHTE MO MOLENU-

POBaHUIO MEePEHOCa a3po30Jist OT TOHEHHOro ucTovHuka, susyanusauus UCAR Vapor

e N3yyenune texrHonorun CUDA n apxutektypst GPU
e Vcnonb3osanue knacrepubix cuctem n GPU

e [lonyyeHne akTyanbHOW NPakTUKM aHanM3a v ONTUMMU3ALMN NMPOrPAMMHOIO KOAA

KypaTopbl npoekTa
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MaTtepunansi

MpoToTun yncneHHoi cxembl Ha A3bike C

Mogens EULAG (BkntouaeT aBTOPCKYHO peanusaunto cxemsl Ha sizbike PopTpaH)
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