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Bbl‘-IVICJ'IVITe.ﬂ bHaA as3pognHaMUKa

3aKOH COXPaHeHusi Macchbl @ METOJ[ KOHEYHbIX PAa3HOCTEN

3aKOH COXpaHEHUs SHeprun @ MeTOh KOHEYHbIX 0bBbEMOB

3aKOH COXPaHEHUs nmnynbca @ METOJ, KOHEYHbIX 3/IEMEHTOB

°
°
® YpaBHEHUS COCTOSIHMSA
°
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BbluncantensHas dA3POANHaMUNKa

Pewenne CJTIAY

e meTtop Skobu
o metop BiCG

o metog LU-SGS
°
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MoTuneauyus

Projected Performance Development
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MoTuneauyus

I'Iapanneanble TEXHONOIrNM

OpenMP
CUDA
OpenCL
MPI
pthreads

[NapannensHoe nporpaMMupoBaHne — CIOXHO )
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[lapannensHas momenb

@ noaaepXKka boNbLLIOrO KOIMYECTBA MAaTEMATUYECKX METOLOB
n dpusnyecknx mogenei

@ MOHATHBINA UHTepdelic ana paspaboTynka pelwatenei
@ BbICOKas 3hbdeKkTUBHOCTL

@ BbICOKasl MacLITabnupyemocTb
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[1peanonoXkeHuns 1 orpaHnyeHus

@ BeKTOpHasi hopma onpefensAtoNX YPaBHEHNA ANBEPTrEHTHOrO

Tuna
33

4—chv7? fi

@ CETOYHbIE METOAbI
@ CBA3W NepBOro ypoBHA

@ YNC/IEHHbIE METOAbl — UTEPALMOHHBIE, He Tpebytowue
obpalueHnii rnobasbHOR MaTpuupbl
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@ noJsly4eHue BEKTOpPaA
COCTOSIHUSA PACHETHOIA
AYenkm

@ MoJiy4YeHue reomeTpun
pacyeTHOW AYelikn

@ COXpaHeHue BeKTOpa

COCTOSAHUA paCHeTHOW
Avelkm

@ ...[ANs cocefHUx siHeek
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2 YPOBHSI Mapassiennsma

@ Mexy3noBoii napannennsm
Ha ypOBHE AeKoMMno3uumu obnacru.

@ [MoanemeHTHbIN Napannenusm
MHOFOMOTOYHAs Mapajfiennsalmns BHYTpU y3na.
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1-7 ypoBeHb napannennsmMa

obmeH coobryerusimu (MPI)

Kaxkgblii BbIYNCANTENBHBIA 0bBbEKT (y3en, A4PO, Bm,u,eOKapTa)
NPON3BOAMUT pacyeT B COBCTBEHHON OTAENbHON nogobnactu
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2-1i ypOBeHb Mapannesn3ama

e CUDA

e OpenMP

o Intel Cilk Plus
@ phtreads

OcHoBHast naes — packpacka CeTku anst usbexaHus KoNAM3uii npu
MHOFOMOTOYHOCTI
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CTpykTypa namsitu

CTpykTypHOE pacnpeneneHne namsiTu:

NOABNOK “Benbix” NOAGNOK “YepHbIX” NOAGNOK “KPaCHBIX”
Aueek Aveek sveek

JENERNNENEEENEEN

noaénok noaénok noaénok

BHYTPEHHNX NPUrPaHNYHbIX  JONONHUTEbHBIX

aueek aueek Aveek
AEENNENEENEEEEEN
AEEEENNNENEEENEN
JUNEEENEEEEEESEN
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PacyeTHbI LumKn

PacueT no rpaHuue BbIbpaHHOro LiBeTa
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PacyeTHbI LumKn

AcnHXpOHHas nepefayda rpaHUYHbIX sTHEEK
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PacyeTHbI LumKn

PacueTt BHYTpeHHNX siueek
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PacyeTHbI LumKn

Buibupaem cnepytownii uset n nostopsiem Lllar 1-4
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PesynbTaThl

ObTekaHne Tena CBEPX3BYKOBbIM MOTOKOM BO34yXa

0.864237
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PesynbTaThl

3afada 0 CXNIOMNbIBAHUN My3bIPbKA MO LEACTBNEM YOAPHOI BOJIHbI.

Pressure, GPa

Water Volume Fraction

1 12 45
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* pacuetbl nposegerbl Bo BHUWMA wm. H.J1.Jyxosa
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PesynbTaThl

3apaya 0 KYMyNATUBHBIX CTPYSIX.
HauanbHble pacnpegenenuns:
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PesynbTaThl

cKopocTb Ux, km/c
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PesynbTaThl

3apada 0 oxkaTum cdheprnyeckoin 06ooUKHN.
HauyanbHble pacnpeaenexus:

Density
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PesynbTaThl

K<<l > ] [=ote] +]
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SpdeKkTNBHOCTb

Sdextummocts

115

D) PeKTHBHOCTH

3 96 129 468 492 284
Koi-Bo sep

*180 000 anemeHTOB

[m] = =
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S 8
B B LU-5GS solver
% 60 ® Heat equation solver
£
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MNumber of elements

*NVidia GeForce GTX 480 npotue 1 sgpa Intel Xeon E-1200
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[Thanbl

@ 3D-pewatenn

@ NoABUXHbIE CETKM

e multi-GPU
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Cnacunbo 3a sBHumaHunel
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