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[IpegocTtaBUTE CpeicTBA AJId:

v pa6oThI C pacnpeaejieHHbIMHA CeTKaMHU
oomiero Buja,

v’ pellieHUs JTMHEMHBIX CUCTEM,
v’ 3am0JIHeHMA HeBA3KH U MaTpulibl IkooH,

v B3aMM0O3aMeHsAeMOoro MOAVIBHOTI'O

opopMJ/IeHUA MaTEeMAaTHYECKUX MO/ieJIeH.
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Hecko/sibKO MaTepHaioB

Screencast-O-Maticicom




AaliITUBHBIE CETKU
JIByxda3Hasa puabTpaLus

Isovolume S

0.55
0.1

|




AlaliITUBHbBIE CETKU:
O6TekaHUe LUJIUHAPA

Cutplane vort




AlaliITUBHbIE CETKU:
[POo6JIEMBI

v BCce paHHee NMpUBe/leHHbI€ MPUMePbI

BbINMOJIHAJINCH 1TOCJ/I€eA0BATEJ/IbHO,

v

BypaykoBCKMM N KOHbLUMH



JluckpeTHU3aliugd Moaeau

Cuctema andcdepeHumanbHbIX CeTka Mopaynu
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Mopeuu:
MexaHHKa IOPUCTOU Cpeibl

HeusBecTtHble: uw,v,w,p

YpaBHeHuna: —div(e) + BVp = pgVz

Vu + Vu’
C:o = >

au_
or 1

L9 givker Vz)) — BV
vior 4V (Vp — pgVz)

Oedopmaunmn nopuctomn cpeanbl NO AeUCTBUEM rpaBuTauuen
s



Mopeuu:
TpexdasHasa puabTpanud

HeunsBectHble: p,S,,S,1160 p;, B 3aBUCUMOCTH OT COCTOSIHHUS

ypaBHeHMﬂ: alow (pb)e (p)So

= — div(Ay (Sw, pr)K(VD — puw (05)9V2)) = qu,
0p, (pba)f(p)so — div(4, (So, Po)K(VP — VP, (S,) — po(Pp)9V2)) = qo
9 0(p)(Rs(pp)So + S
Pg(Pb) (p)(;,:(pb) 9 _ div(dy (Sw,Sg Pr)K(Vp — VPcy(S,) — pgVz)) = q,

3aBoageHue B HopHe

3aBoAHEeHMEe B CNOXHbIX reomMeTpuax

Pt




Mogeusu:
O6pasoBaHUe TpoMOa

HeM3BeCTHbIe: u,v,w,p, T) PT; A; F; P:gl K ) HC) Hf, Ba; Ca

YpaBHeHus: u . T &
Mg —Hvu+pl)=—
ar + div(pun” = Vutpl) = = g

div(u) =0

ac;
O_tl + div(A(C))u — DB(C)VC;) = F(Cy,..,Cio)

CkopocTtu B cocyne O6pa3oBaHue Tpomba



Mogeusu:
ABTOMaTHYeCKOe MOoJIeJIMPpOBaHUE

OcHoBHas onepauus npun CrnnoxeHun nepemMeHHbLIX C Npon3BoAHbLIMU:

X da ob d¢
y ob ocC S
;[ Jes]  Jocee X3

TpebyeTcs ObICTpOE CrnoXeHne paspexeHHbIX BeKTopoB!



Mopeuu:
ABTOMaTHYeCKOe MOoJIeJIMPpOBaHUE

CpeacTtBa Ans cnoxeHusa 3amMmcTBoBaHbl U3 ILU(tau):

[ T T ] 1]

A A A A

] Nonzero [ ] Next nonzero index ll EOL




Mopeuu:
ABTOMaTHYeCKOe MOoJIeJIMPpOBaHUE

Ewe ObicTpee — HeynopsiaoyeHHaa BCTaBKa (ucnonb3yetca ana Lypa):

I [ 1]

A A A A

5 g\/u\//u —

] Nonzero [ ] Next nonzero index [l] EOL




Mopeuu:
ABTOMaTHYecKoe fUPPepeHLIUPOBAHUE

[IpepgocTtaBasieTcs caeaydi GyHKLMOHA:

v'BBOA 1 HyMepalusA HeM3BECTHBIX B OMHOYHOM M GJIOYHOM BH €.

v"  ABTOMaTHYecCKoe CO3JJaHHEe CTPYKTYP AJIfA yCKOPEHHUS BbIYUC/IEHHUIA.
v'Tunbl JAHHBIX AJ1A NPeCTaB/IeHU:

v" HeM3BeCTHBIX C MPOU3BOJHBIMH.

v" MaTpul KaK 0GbIYHbIX 3HaY€HHIi, TaK U 3HaYEeHU# C IPOU3BOJHbIMH.

v'  Onepanuii HaA MaTPUI[AMM CMEIIEHHOT0 THUIA:

v C/10:KeHHue, YMHOXKeHHUe, penieHue, SVD...
v BbIpa)keHU# 3aBUCAIIMX OT JAHHBIX 1 HEM3BECTHBIX Ha CETKE.
v" HeBfA3KHM JJisi aBTOMAaTH4Y€CKO# C60pKH MaTpullbl IKo6H U MpaBoii YacTH.

v B TOM 4HcCJIe 6JIOYHOH COOPKH.

v



Mopeuu:
PellieHue cUCTeM JIMHEUHBIX YPAaBHEHUH

[IpefocTaBasoTCA caeAywUide METOAbl JJIl pelleHUs
MOJIYYaIIMXCS CUCTEM JIMHEUHBIX YPAaBHEHUU:

= matrix.mtx

v BHemrHue naketbl: SuperLU, Petsc, Trilinos, Hypre.
v BcTpoeHHbI€ METO/bI PEeIlIeHUS:
v TMpeno6ycaaBauBaTtesm ILU2, ILUC

v'  MakcuMHu3anusa Npou3BeeHUus Ha

JAHaroHaJau

v" OnpeaesieHHe YHcjia 06yc/oBJIeHHOCTH L, U

daxTopoB.

v"  MHOroypoBHEBbI NOAX0J, C BBIYHC/IEHHEM
Ilypa

v" Metis_NodeND, RCM a11 MUHUMHU3ALUH

34IllI0JIHEHUA

Cnep maTtpuubl ypaBHEHUN

v" K3DBILU, FCBILU - KanopuH, KoHbIINH
anddysum Ha 16 npoueccopax



» IlnaTrdopma onpegensieT TOJIbKO HAG0P
npaBuJI A1 opopMJIeHUsA OlepaTopoB.

» [lo3BoOJIIeT aBTOMAaTUYEeCKH
¢dopMUpoOBaTh MAaTPULy BapUalMu AJ1A
HeJIMHEeHBbIX CUCTEM.

» B nepcneKkTuBe NMO3BOJIUT N0J1y4aTh
leccuaH ¥ UCNIOJIL30BaTh pa3/IMYHbIE
HeJIMHEeHHbIe CoJIBepa.




Mopeuu:
pPOo6JIEMBI

CyliecTBYIOT CJIeAYIOUIUE UENU U TTPOOJIEMBI:

v/ B3aIM03aMeHAEeMOCTb MOJeJIei: MNoToku:
v MeAMIIMHCKHE 3aja4M B KalIU/IgpaXx: q =-—n'KVp
KOHIEHTPAIUM NePEeHOCATCA 10 q =n"(A(Ou - B(OKVC)
ckopocTtam Japcu BMecto H-C f= _p oY ‘;V"T n

v TeyeHHe HePTAHOM CMeCH B TPy6Ge UIU F = puu'n — uVun + pn
TaHKepe: HAChILEeHHOCTHU NMePeHOCATCA

no ckopoctam H-C BMmecTo Jlapcu e = unxE,e = unXVE

v PacyeT MeXaHMKH NMOPUCTOM cpeabl C
TpelluHAMHM — MOX0Kasl 3ajava -

XUpypruyeckoe paspe3saHue TKaHe

v BeayTcs pa6oThl YTOOKI 06€CNeYUTh

B3dUMO03aMEHAECMOCTb.

s



Mopeuu:
pPOo6JIEMBI

CylieCcTBYIOT CJIeAYIOUUE UAEN U TIPOOJIEMBI:

NMoToku:
v PacmiensieHue nmo CMbICJIY:
— _ Tl
v IIponecc - COCTOUT U3 MO/ eJIeN; q =-—n KVp
3aBeJlyeT BCeMH HeM3BECTHBIMH, q = n"(A(Ou— B(OKVC)
T
HeBA3KOii, pelieHreM CUCTEMBI. f— _prutve
2

v MogaeJib - COOTBETCTBYET YP-H10; BBOJUT F = puu™n — pVun + pn

HeM3BeCTHbIe AJIs Mpolecca,
omnpe/eJiseT onepaTophl AeiicTByOLHE e =punxEe= pnxvEk
Ha HeHM3BeCTHbIe, ONpeeisdeT NPaByio

4acTh M B3aUMO/JieliCTBHE

v" OnepaTopsl - IPOCTPAHCTBEHHAA U
BpeMeHHas JUCKPeTH3aI M.



»Bctpoen B Crandopackom yHuBepcutete B AD-GPRS
HCI10J1b30BaJiacCh JJisI KOMIIaHUU:

» Total

» Chevron

» Ar2Tech

» Halliburton

» Inpex

» Fraunhoffer SCAI
» B I'ePa B UBPADJ.
» B ExxonMobil npu corpyauuyectBe c UBM
» Jlenuc BockoB - TU Delft
» AxMapa Aoymaurka — Qatar university
»Kpuctuna Matiep - Heriot-Watt
» 3anpocsl ¢ git.ppmd.siemens.net...

e



AD-GPRS

» AD-GPRS - General Purpose Research Simulator c/i0kHbIN KO/
» QunpTpanua AJs CUCTeM HepTb-BoJla, HePpTb-BOJa-ras,
KOMIIO3ULIMOHHbIE CMECH.
» TepMu4eckas 3a/a4a.
» MexaHuHKa cpeJpbl.
» ®a3oBbie nepexobl.
»[Ipumenenue INMOST:
» PaboTta € C/JI0XHBIMH CeTKaMU C BBIKJIWHWUBAHUSMU H
TpeluHaMH.
» [locTpoeHue KJIaCCU4YeCKHUX, MOHOTOHHBIX 5|
YA, 0BJIETBOPSOIIUX IPUHIUAITY MaKCUMyMa
AVMCKpeTU3aliuu Jid YypaBHEHUU QUJIbTPALIUU:
»MPFA-O/L/G, NTPFA-A/B/AB/C, NMPFA-A/B/AB
» JluckpeTtusanus A GUAbTPALMU B TPELIUHAX

>ﬂaHHbI€ AJId MEXaHUKH C Y9€TOM TPEIIHUH
e
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N30-00beM HacbIWEeHHOCTU BOoAbI

TpexdrasHoe 3aBogHEHMe, crioucTasa oonacTb C BbIKIIMHUBaHAMM

s



AD-GPRS

TpexdraszHoe 3aBogHeHMe, obpa3oBaHue HopHa

o



AD-GPRS

HacbIiweHHOCTb
BoAbl

TpexdasHoe 3aBoAHEHMEe, 3aKpYyYUBaIOLWNIKA TEH30P NPOHNLIAEMOCTH



AD-GPRS

HacbIiweHHOCTb
BOAbI

3aBoaHeHUe MoAenu ¢ TpewmnHamm, cetka ot Tumypa Napunosa, CtaHdopa




AD-GPRS

HacbIiweHHOCTb
BOoAbl

3aBogHeHMe Mmoaenu ¢ TpewmHamMmu, CeTka oT Epap,a ManuccoHa, UJeBpOH



AD-GPRS

HacbiweHHOCTb
TemnepaTypa
- l BoAbl

Moaynb
cTpecca

Moaynb
CMeLlleHuns

PunbTpaumna-TepMmnKa-mMmexaHmkKa,
noctaHoBKa 3agaum ot Tumypa Napunosa, CtaHdopA



Crmacu60 3a BHUMaHue!

KoHTakTbl: kirill.terehov@gmail.com
yvuri.vassilevsky@gmail.com

lgor.konshin@gmail.com

Ccbinku:  http://inmost.org
http://floctree.com




