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[padunyeckmne npoueccopbl

* BbiCcOKaA Nnpon3BoanNTE/NIbHOCTDb

— 200+ pnonc Ha 32-pa3paaHbIX BblYUCIEHUNAX

* BbICOKaA OOCTYNHOCTb
— B KaXXaom KomnbroTepe

— He 3apgencTsoBaHbl
— Huskum S/Tononc (1 -2 S/Tpnonc)
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PeanbHble 3a4a4u

3apaua [dnonc % OT NUKa
YMHOXKXeHUue maTtpuy, 120 20%
BN® (FFT) 52 ~10%

TpaccnpoBKa ny4em
BoluncantenbHble 3aaa4m buonormm
ObpaboTKa n3obparkeHni
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ApxutekTypa (2)

e [T1Y

— OKM/-npoueccop

— [MoagYMHEeHHbIV Nnpoueccop
e lllenpep

— Mporpamma, obpabaTbiBatoLLast OAUH 3/IEMEHT
n3obpaxeHus

— PaboTtaeT AnAa Kaxaou TOYKMN 2-MEePHOMN CETKMU

* BbixoAa
— OOQuH snemeHT
— HeT npon3BoO/IbHOM 3anncu
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[ToaxoAabl NPOrPaMmmMmUPOBaAHUA

* [padunyeckmne b6MbnnoTekun
— OpenGL, DirectX

* bnbanoTtekn NOTOKOBOro NPOrPaMMmMPOBAHMUA
— Accelerator
— PeakStream
— RapidMind
* HA3bIKK
— Brook GPU



Hu3KkoypoBHeBble Nnoaxoabl

* NVIDIA
— CUDA

— A3biK C + 6ubanoTeka nporpaMmmMpoBaHUA Ha
GPU

— MoamHoxectso C ncnonHaetrca Ha GPU

* ATI/AMD

— DPVM/CTM/CAL — accembnep + Hebonbllasn
bnbnnoTekKa

— MpepnonaraeT NOCTPOEHME CTEKa UHCTPYMEHTOB
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BoiuncneHune Ha IT1Y...

* 3TO BblYUCNEHUE PYHKLNU
— HeT nobo4HbIX 3P PeKTOoB
— Bbluncnenmne Ha obnactu (ceTke)

— He3aBUCMMO BblUMCNAETCA KaXaoe 3HavYeHune

* J/leHuBbIe BblYMUCNIEHUA
— MocTpoeHune pyHKUNK
— BbluncneHune ee Ha obnactu



A3blK 1 BbAnoTEeKa

e Bubnmoreka
— Pabotaet Ha .NET
— NcnonHeHne Ha GPU

* A3bIK
— YnobHaa HoTauuAa Ana BbI3OBOB OMbAMOTEKMU

— C# + pONONHUTENbHbIE KOHCTPYKLU MM



OYHKUMM U maccubl B CS

 OyHKUMA (6e3 noboyHoro apPpekTa)
— UHTEepdencHbIN TUN
— Ob6BbeKT
— HacnepoBaHue oT GYyHKUUM

* Maccus

— YacTHbIM cnyyvan PyHKUUNK
— float(int, int) x = {{1, 2}, {3, 4}}



Onepaunn ¢ PyHKUMAMN

* Cynepno3sunuyua
float [] a, b;
var c =a+ b; // aBToBbIBOA, CYynepno3unums
float (int, float) x = a + sin; // 6onee choxKHO
* PeayKuua
float[]a=..;
float x =+ a; // sum(a)



CBA3aHHble NnepemMeHHble

type matrix = float(int, int); // ncespoHnm TMNa
matrix mul(matrix a, matrix b) {
var c(j, k) =+ (a(j, ) * b(l, k));
return c;
}
* UunKkn 6e3 3aronosKa
* AHanor Comprehension



PparmeHT nporpammsl

void main() {
float[,] a = Utils.fromFile(“a.txt”),
b = Utils.fromFile(“b.txt”);
var c = mul(a, b); // neHuBble BblYUCNEHUA
Utils.toFile(“c.txt”, ([])c); // coxpaHeHue

}
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Cxema cucrembl

NcxoaHas Ob6bIYHbIN
Komnunaumsa
nporpamma KoA

BubanoTteyHble
BbI3OBbI

Runtime

Pabota c My

[eHepaumAa
KoAa




Ontumunsaumm ana [Ny

PasmelleHne B NaMATH
— Pa3mepHOCTM maccuBOB

— @opmaTbl TEKCTYP

PaboTa c float4

— YcKopeHue apudpmeTnyeckmux onepaumi

[MoBblWEeHUe BbIYNCIUTENIbHON MOLLLHOCTU
3aaum

Pa3BepTKa LMKNOB



[Tonmep TpaHCAAUUN

LLeinaep DirectX

CS: ps_3_0
dcl vPos.xy
float(int, int) a, b, ¢; :z:_ig :(11

c(i, k) = sum(a(i, j) * b(j, k));

mov rl.x, vPos.x
mov rl.y, cl.x
mov r2.x, cl1.x
mov r2.y, vPos.y
mov r0, c0.zzzz
rep il
rep i0
texid r3, r1, sO
texld r4, r2, sl
add rl.y, rl.y, cO.y
add r2.x, r2.x, c0.y
mul r5, r3.xxzz, r4.xyxy
mad r6, r3.yyww, r4.zwzw, r5
add r0, r0, r6
endrep
endrep
mov oCO, r0
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YTo caenaHo

Proof-of-concept nHTepnpeTtatop CS

— C tpaHcnaumen 8 GPU

[MoaneprKKa NPoCcTbiX GYHKLNIA

— ApndpmeTnyeckme onepaumnm

Cynepno3uuua, peaykuma, cBA3aHHble
nepemeHHble

[lpAMOYronbHble MacCUBbI

— ABTOBbLIBOA, 0b6/1aCTEN



TecTtoBaa cucrtema

* [paduyeckmnin npoueccop
— ATl Radeon X1800 XL
— 16 npoueccopos * floatd
— 70 [®nonc
— 256 Mb Bnaeonamatu

* [lpoyee
— Pentium 4 HT 3 Ty,
— 1024 T'b onepaTUBHOWN NAMATHU



MpounssoautenbHocTb (FPronc)

128 x 128 |256 x 256 |512 x 5121024 x 1024

float 3.94 5.00 5.16 4.61
float4 8.10 14.20 15.66 15.81
PyyHan - - ~ 30 ~ 32

onTMMmn3auunA




[logaeprKKa

* [IpoeKT noaaep*KaH rpaHTOM KOMNaHUU
AMD/ATI gns monoapix yyeHblX

ATi




[anbHenwan pabora

Co3pgaHune .NET-komnumnnaTtopa

Ontummsaumna I'MY-yactum

— bonee cnoxHoe pasmeweHne U NCNoaHeHne

[lopaaepKa HoBbIX [T1Y
— CUDA, CAL

CnoHble TUNbl AaHHbIX

HenpAmoyro/sibHble MacCUBbI



BOMPOChbI?



