CUDA Assignment #4

PelleHne KpaeBbiX 33434, CUCTEMbI JIMHENHbBIX
anrebpanyeckmnx ypaBHEHUU



3apaHue

OCHOBHOE:
PeweHne 1D/2D 3agaun andpdysum

JlononHUTEeNnbHoE:

PeweHune CJ1AY ¢ TpeyrosibHOU pa3psi>KEHHOU
MaTpuLen



3apaua andhdysun

YpaBHeHue Ten10npoBOAHOCTM:
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NMocTtaHoBka 1D 3apgaum

Obnactb onpeaeneHns — otpe3ok [0, L]
YpaBHeHMe TernionposogHOCTN Ha (O,L)
Ha4vanbHble yCNnoBU4:
U(X,0) = u,,(X)
[ pPAHWUYHbIE YCNIOBUA:
u(o,t) =u,,(t)
u(L,t)=u,(t)



MeToAabl pewieHun

MeToa KOHEYHbIX pa3HOCTEN
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IBHBIC CXEMBbI HCIBHbIC CXCMBI
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Ha xaxaom 1iare
HEOOXOJIMMO pelIaTh
TpexanaroHaibHyo CJIAY



NMocTaHoBka 2D 3apaum

Obnactb onpeaenexHns: [0,W]x[0,H]
YpaBHeHue TennonposogHoctn:  (O,W)x(0,H)
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Ha4anbHble U 'PaHN4YHbIE YC/TOBUSA

(0,H) U (W,H) u(x, ¥,0) =u,,, (X, y)
u(0,y,t) =Ugy (y.1)
Uoyt Usyo Uyt uWw,y,t) = uWyt(y’t)
u(x,0,t) =u . (x,t)

(0,0) Uyor (W,0) u(x,H,t)=u_, (xt)



MeToa no-KoopaAMHAaTHOrO
pacuwenneHuvs

BpemeHHOM War pa3buBaeTcs Ha [ABa
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Npumep pa3HOCTHOM
annpoKkcumMmaumm

PaclwenneHue no X:

n+1 n n+1 n+1 n+1
ui,j _ui,j _,B ui+1,j _2ui,j +ui—1,j
— /o
AX*

He3aBucuMble TpexanaroHanbHble CJTAY
ana kaxaoroj =0 .. N_y
Jlerko napannenuTtcs



TpexguaroHanbHbie CJIAY

[1paMble MeToAbl:

MeToa NPOroHKu

OnTUManbHbIM NO YUCNY OnepaLunun, HO
nocneaoBaTebHbIN

MeToa peaykumu
[MapannenbHbi, HO 60nbLLE onepaLnm



MTepaumoHHbIEe MmeToAabl

Akobu, Maycca-3enpens
GMRES, CG
[lpeocbycnasnusaTens (preconditioner)



dononHuTenbHOoe 3agjaHue

BepxHe-TpeyrosibHasa pa3ps)XeHHas
MaTpuua NxN

[ x X X X

x
x| X< > >

Ymncno HeHynesbiX 3neMeHToB = NNZ



dopmaTt XpaHeHuUs

Compressed Sparse Row (CSR)
Data[NNZ] — MaCCuB HeHyNneBbIX 2/1EMEHTOB

Indices [NNZ] — MHAEKCbI CTONBLOB AN KaXaoro
HEHYIEBOro 3/1IEMEHTA

Ptr [N+1] — CMelWeHne B MacCnBe AaHHbIX ANd

KaXXA0W CTPOKMU
Ptr[i+1]-Ptr[i]: 4YMC/IO HEHYNEBLIX 3N1-TOB B i-CTPOKE
Ptr[N] = NNZ: obLiee 4Yncno HEHYNEBbLIX /IEMEHTOB



Mpumep maTpmubl

7 2
6 4
N=5
1
3
) NNZ=7
Data 7 2 6 4 1 3 9
Indices 0 3 1 2 3 3 4
Ptr 0 2 4 5 6 7




3apgaHue

MpuayMaTb 3HEKTUBHBIN anropuTM Ans
peann3auunn Ha CUDA/GPU

MaTpuua 3aaaetcsa B popmaTe MatrixMarket
(http://math.nist.gov/MatrixMarket/formats.html

#MMformat)



http://math.nist.gov/MatrixMarket/formats.html
http://math.nist.gov/MatrixMarket/formats.html

NMonesaHbleé CCbLINIKM

YMHOXEHNEe pa3pskeHHOU MaTpuLibl Ha
cTtonbeu;:

http://www.nvidia.com/object/nvidia research

pub 001.html



http://www.nvidia.com/object/nvidia_research_pub_001.html
http://www.nvidia.com/object/nvidia_research_pub_001.html

Bonpochl




