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HHE PeXHMA POU3BOUT YTHIUTA nvidia-smi ¢ ¢narom -dm wmm —driver-model=. Ilpu
otkmodeHHoM UVA peer-to-peer KOMEPOBAaHAE BO3MOXKHO TOJBKO C IIOMOIIBIO BBI30BA
cudaMemcpyPeer, B KOTOPOM SIBHO YKa3bIBalOTCA HHAEKCHl yCTPOHCTB.

Hanmuaue o0mero aapecHOro mpoCTPaHCTBA JelaeT W3OBITOIHBIM mapamerp kind
BEI30Ba cudaMemcpy. TTo3ToMy OH MOXeT OBITH 3anal cudaMemcpyDefault mis mo6BIx
omnepanuii peer-to-peer qocrymna. IIpu oTCyTCTBHH IOANEPKKH peer-to-peer, BRIKIIOYCH-
HOM peer access WM pU3nIeckoM OTCYTCTBHH IpsMoii cBs3u Mexxy GPU Ha cucteMax ¢
neckonbkumu PCI-E mmuamu Be3oB cudaMemcpy (wm cudaMemcpyPeer) npou3BesieT

KOITUPOBaHHE NaHHEIX 9€Pe3 ONECPATHBHYIO IaMATh YIIPABJIAIOMETO YCTPOWCTBA.

3.5. Paspenaemasa naMmaTb

Pa3spmenseMas maMaTh pa3MenieHa HENIOCPEACTBEHHO B KaXXIOM MYIBTHIPOIIECCOPE
M JOCTYIIHA ]I YTCHUS W 3alucu BceM HHUTAM Onoka. Ee Hammame ommaaer CUDA
OT TPaIUIMOHHEIX rpaduaeckux APL. Paznensemas namMsaTh MOXKET CyIECTBEHHO yIy4d-
TIHTH TPOU3BOAUTENHHOCTE GPU-NpHIokeHHS B CITydae, €CIH €€ YIaeTCs HCIIONb30BaTh
Kak Oy¢ep, 3ameHsIONUi oOpamenus K rMobaibHO# naMsaTH. Beero kaxmaoMy MyJbTH-
mpolleccopy yCTpoiicTBa ¢ compute capability 2.x moxer ObITh gocTymHo 16 mwmm 48
K6aiiT pa3enseMoi maMsTH B 3aBHCHMOCTH OT pa3mepa L 1-kama, KoTopblit MoXeT ObITh
HacTpoeH nporpaMMHO. O0BeM pa3aenseMoii MaMATH JEeIUTCS NOPOBHY MEXIY BCEMH
6noxaMu HUTEH, 3aMyMIeHHBFIMU Ha MYJIBTUIIpoIieccope. PasfendeMas aMaTh TAkKe HC-
MOJIB3YETCS I epeady 3HAYCHUI apryMeHTOB sIpa. ‘

PasMmep pasnentemoit mamaT MoxeT OHITh 3aaH B CUDA-sape mpu onpenencHuu
MAaCCHBOB C aTpHOyTOM __shared__ WwiH B mapaMeTpax 3amycka sapa. B mocneaaeM cioy-
gae pa3Mephl HCHONB3yEMBIX __shared__-MacCHBOB MOTYT He yka3bIBaThes. Eciu Takmux
MACCHBOB HECKOJIBKO, TO BCE OHHM OYAyT yKa3BIBaTh Ha Ha4galo BHLICIECHHOH OIOKY Ho-
MOTHATENBHOM pa3esieMoi aMATH, T.€. €CJIF OHH JOJDKHEI CII€A0BATh APYT 3a JPYIOM,

TO MOTPeOyeTCs ABHO yKA3EIBaTh CMELICHHE:

__global - void kernell(float* a)

{

// SIBHO 3amaHO BHOeJUTb 256*4 GanT Ha OJIOK.
__shared  float buf [256];

// 3anuchk 3HadYeHMa U3 TUIOOAJILHOM [aMATK B paslesiseMyl.
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buf [threadIdx.x] = a [blockIdx.x * blockDim.x + threadIdx.x];

}
__global__ void kernel2(floatx a)
{
// Pa3mep ABHO He ykKa3aH.
__shared  float buf [];
// 3Banuce 3HaueHUs U3 IJIOOANBLHOM NaMATH B pas3felseMyn.
buf [threadIdx.x] = a [blockIdx.x * blockDim.x + threadIdx.x];
}

// BanycTuTe AOPO M 3anaTh BHOesseMent (nom buf)
// obbeM paszzmenseMoi namaTH B Oairax.
kernel2<<<dim3(n / 256), dim3(256), k * sizeof(float)>> ( a );

__global__ void kernel3(float#* a, int k)

{

// Pasmep SBHO He yKas3aH.

__shared _ float bufl [];

// PasMmep SIBHO He yKas3aH, CuYMTaeM, 4YTO OH NepefaH Kak k.

__shared _ float buf2 [];

bufl [threadIdx.x] = a [blockIdx.x * blockDim.x + threadIdx.x];

buf2 [k + threadIdx.x] = a [blockIdx.x * blockDim.x + threadIdx.x + k];
}

B CUDA-nporpamMMe HeJb3s TapaHTUPOBATh, YTO ONEpaIisl, TOIHKO 9TO 3aBEPIICH-

Has B TEKYyIIEH HUTH, YK€ BHIIOIHEHA U B HUTAX Apyrux BapmnoB. Io sToi mpraune mmo-

0asi KOJUISKTHBHAS ONEpani ¢ Pa3fAeNseMOoil MaMATHIO, I0Ce KOTOpoii HUTh OyzeT Hc-

IOJIB30BaTh 3HAYCHHUA, U3BMCHCHHBIC IPYTUMHU HUTAMU, NOJDKHA 3aBEPIIATHCA 6apbepH012

cunxporuzayueti — __syncthreads(). MHOTHe TIPIIOKEHHSA UCIIONB3YIOT CIECAYIONIYIO I10-

CJIENOBATEILHOCTh NCHCTBHIMA:
® 3arpy3uTh HEOOX0quMBbIe JaHHbIe B shared-mamMaTs U3 IOOAIBLHON aMATH;

e __syncthreads ();
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® BELINOJIHHUTH BEMHCIICHHS HAJl 3arpy>KeHHBIMHU JaHHEIMH;
e __syncthreads ();

[ ] 3amu1caqm,pe3ynLTa113En06anLH)qoxunwﬂwb.

3.5.1. MNMpumMmep: nepeMHOXEHUE MaTpuL,

PaccmoTpiM GIIOYHEL BapHaHT EPEMHOKEHHS MaTPHII C HCIIONB30BAaHHEM paszie-
nsemoii namsaru. [Tycts kaxasii 610k GPU Beramcisier oquy nogmarpuiry C’ pasmepom
16 x 16 (6ymem cumrars, 4To pasmep marpun [N kpareH 16). Kak mokasano Ha puc. 3.8,
JUIs BeMUCIeHus noaMarpuisl C° npousBenenus A - B npuXoguTcs NOCTOSHHO 00pa-
marheA K AByX mnojocam-noamarpuuaM N X 16 ucxomusix Matpun A’ u B’. UneansHeiM
BapHaHTOM OBLIO OBl Pa3MECTHUTH KOIHH OTHX MOJIOC B Pa3eNAeMOH IaMATH, OJHAKO C
paszesieMoii mamsTeio pasmepoM 48 Kobaiit 3o HeBo3MoxHO: B cimydae N = 1024 onna
nonoca Oyzmet 3anuMaTth B iamaT 1024 - 16 - 4 = 64 Ko6aiira. OHako, ecim KaxIyro u3
T0JIOC Pa3buTh Ha KBaApaTHeIE oAMaTpuusl 16 X 16, To pesynsrupyromas Marpuna C’
OyzmeT CyMMOi#i TONapHBIX MPOM3BEACHHUH TOAMATPHUI] H3 3THX ABYyX mnoiuoc (puc. 3.9). C
TaKuM pa3bHeHHEM BEIYUCIEHHE ToaMaTpuibl C” MOXHO BBIIOMHHTS 3a [N /16 maros,
Ha KaXJIOM 13 KOTOPHIX B pa3fe/iieMyIo IaMATh 3arpykaercs ofHa 16 X 16 nonmarpuna
A u omHa mogmarpuna B, uto morpebyer 16 - 16 -4 - 2 = 2 K6aiita pa3nensemMoi naMaTi
Ha 6110k. Kaxkas HUTE 6710Ka 3arpyaeT 1o OJHOMY 3IEMEHTY M3 KaKA0H IOqMaTpUIIEL,
T.€. Ha ONUH mar TpeOyeTcs JIUIIb B2 0OpaLICHN!s B IN0OANbHYIO IaMATh.

IMTockonbKy KaXkaas HUTh 3arpy’aeT TOJIBKO IO OJHOMY 3JIEMEHTY HOIMAaTPHIbI, U
3aTeM BCE JJIEMEHTHI HCIIONB3YIOTCA BCEMH HUTAMH O10Ka, He06X0IuMO 100aBUTh CHH-
XPOHM3AIHIO, KOTOpas OBl rapaHTHPOBAJIA MOJIHYIO 3arPy3Ky BCEX AJIEMEHTOB MOAMAT-
pun (a He ToNbKO 32 3IEMEHTOB, 3arpy’KE€HHBIX AaHHBIM BapIioM). AHAJIOTH4HO, CHH-
XPOHH3AIHIO HE0OXOMMO JOGABUTH M IIOCIIE BEIYMCICHHH, IO 3arpy3KH O4€pENHOH na-
PHI, YTOOKI 3TEMEHTEI TEKYIMX ITOAMATPHI| FrapaHTHPOBAHHO HE HCIOJIB30BAIIMCH KAKOH-
160 HuTHI0. KpoMe Toro, B 3T0# Bepcuu obpameHus K mo6aIbHOH NaMATH BCEX HUTEH
6moka 6y1in o0beIMHEHE! B OAHY TpaH3akuuio (coalesced).

__global__ void matmul2(float* a, float* b, int n, float* c)

{

int bx = blockIdx.x;
int by = blockIdx.y;
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Puc. 3.8. Jlna BeraucieHus 3neMeHToB C’ Hy)KHBI TONBKO 2MeMeHTH 13 A’ U B’
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int tx = threadIdx.x;
threadldx.y;

int ty

// VIHOekC Hadajyla nepBoOit noaMaTpuubl A obpabaTeBaeMO) OJIOKOM.
int aBegin = n * BLOCK SIZE * by;
int aEnd = aBegin + n — 1;

// llar nepeBopa nomMaTpuu, A.
int aStep = BLOCK_SIZE;

// VHIOekc nepBoOi nomMaTpuusl B obpabaTiBaeMol GJIOKOM.
int bBegin = BLOCK SIZE * bx;

// llar nepebopa nomMaTpui B
int bStep = BLOCK_SIZE *'n;

// BruMcnsieMmenr sjieMeHT C’ .
float sum = 0.0f;

// UMKJI no BCEeM NoAMaTpHLiaM
for (int ia = aBegin, ib = bBegin; ia <= aEnd; ia += aStep, ib += bStep)
{

// Quepegnnas nomMaTpuua A B paslenseMol naMsaTHu.

__shared _ float as [BLOCK_SIZE][BLOCK SIZE];

// OuepegmHas nomMaTpulla B B pas3nenseMoit maMaTH.
__shared__ float bs [BLOCK_SIZE][BLOCK_SIZE];

// 3arpy3uTh O OOHOMY 3JIEMEHTY M3 A M B B pasmenseMynw NaMaThb.
as [tyl[tx] = a [ia + n * ty + tx];
bs [ty][tx] b [ib + n * ty + tx];

// DoxmaTbcs kxorza ofe NoOMaTpUUH OYOYT MONHOCTBIO BaTpPYyXeHH.
__syncthreads();

// BHUMCIMTE 3JIEMEHT NPOU3BENEHMS 3aTPYXEHHHX NOOMaTPMII.
for (int k = 0; k < BLOCK_SIZE; k++)
sum += as [ty][k] * bs [k][tx];

// IoxmaThCs NOKa BCe OCTalbHEHE HUTU OJloka 3aKOoHYaT BHUYMCIATH

// CBOM 2JIEMEHTH.
__syncthreads();

// BanucaTb pe3ynbTarT.
int ic = n =* BLOCK_SIZE =* by + BLOCK_SIZE * bx;
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c [ic + n * ty + tx] = sum;

}

#define kernel matmul2
#include "main.h"

B ominume ot BepcHH, HCTIONB3yONIeii TOMBKO MOOATbHYIO TaMATh, B JAHHOM Ba-
puanTe B7MecTo 2N yTeHHH M3 MIOGAIBHOM maMaATH nocTatouHo caenars 2N /16. Ko-
JIM9ECTBO apU(PMETHIECKUX OMepaldii He U3MEHWJIOCh H OCTAaJOCh paBHEIM 2N — 1,
3TO HNpHUBENO K COOTBETCTBYIOIEMY H3MEHEHHIO JUCIa 0OpalmeHuii B MoOalbHyIO Ma-
MATH (Tabnuna 3.2) u yBEMTHUIESHHIO POU3BOAUTENLHOCTH B 3,5 pa3za (Tabmmma 3.3). s
CpaBHEHHS, IEPEMHOXEHIE MaTPHII Takke ObLTO BBINIOJIIHEHO C TOMOMIBI0 PyHKImN 6HO-
mmoteku CUBLAS, nonoaHUTENFHO HCIONB3YIONIEH aHAIOTHIHBIN arOpUTM 6JI09HOTO

MEPEMHOXEHHS Ha YPOBHE peructpos [4].

Tabnuya 3.2. Pe3ynsrarsl IpoQWIMPOBaHUA BAPHAHTOB ITEPEMHOKEHHA MaTPHI
2048 x 2048 Ha Tesla C2070

KosnyecTso 4renni .
. KoanvecTBo 3ammceif
H3 riobanbHOH ma-

Meton B [N106aJIbHYI0 IAMATD
MATH HA Bapn B Ofi-
Ha Bapn B oqaomM SM
Hom SM
«B J100», 0e3 HCHOIBb-
30BaHUA pa3genieMoi 38535168 . 9408
MaMATH
C HCIIOJIb30BAHHEM
1196032 9344

pasaensieMoi IamMsaTH

3.5.2. DdpdeKTnBHLIN JOCTYN K PA3aensieMon namMsaTy

Jlns moBBIIIEHHs MPOITYCKHON COCOOHOCTH pasfenseMas mamsarth pa3dura Ha 16
GaHKOB B yCTpoiicTBax ¢ compute capability 1.x 1 Ha 32 GaHka — B 6oJlee COBPEMEHHBIX
apxuTexTypax'. B KaIpIii MOMEHT BpeMeHH GaHK MOXKET BBIIONHATE OJHO YTEHHE HIIH
3ammch 32-6utHoro crnoBa. Iloapsan uxymue 32-6UTHBIE CI0Ba NOMAJAI0T B Pa3IUIHBIC

'Bes orpanuyenns oGMHOCTH BCe WIUTIOCTPAIIMH B JaHHOM pasjieNie JaHE A1 16 Gankos.
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Tabnuya 3.3. BrictponeiicTBie BapHAaHTOB EPEMHOKESHHA MaTPHIL
C = AB, 2048 x 2048 una Tesla C2070

Merton Bpems, mc
be3s wucnoap3oBaHug
il 324,63
paszmenseMoii maMsITu
C HCIONB30BaHHEM
N 93,26
pasgenseMoil maMsaTu
C wHcmons30BaHHEM
30,84
CUBLAS

0 34 78 12 16 20 " 24 28 32 36 40 44 48 52 56 59 60 63

bank | bank | bank | bank | bank | bank | bank | bank | bank | bank | bank | bank | bank | bank | bank | bank
(] 1 2 3 4 5 6 7 8 -9 10 1 12 13 14 | 15

Puc. 3.10. Pa3ouenue 64 Gaiit pasgensemMoii maMATH Ha GaHKH

moxapsn unymue Oanku. Eciu Bce 32 HUTH Bapna o6pamarorcs k 32 32-6HTHBIM CIOBaM,
HAXOMSIIMMCA B Pa3HBIX 0aHKaX, TO JaHHBIE OYIyT IMOIy9IEeHBI 6€3 JOMOTHUTENBHBIX 3a-
nepxkek. IlomoOHas opraHu3anus pasaenieMoi MamMiaTH MMeeT Ienb ONTHMH3HPOBaTh
TUIHYHEIA 719 MPWIOKEHHH XapaKTep 3alpoCcoB: YT€HHE pa3iIMYHbEIMHM HHUTSIMH BapIia
moapsg Huaynmx 32-0uTHeIX 3Ha4eHuid (puc. 3.10). O6pamenus kK oqHOMY OaHKYy MOTYT
OBITH BHINIONHEHBI TOJBKO MOCeoBaTebH0. OMHOBPEMEHHEIH 3apoc JaHHBIX U3 Of-
HOro 0aHKa HECKOIBKUMH HUTAMH Ha3bIBACTCA KOHQIUKMOM OAHKOE M XapaKTepH3yeTCs
noOpAOKOM KOH@AUKMA — MAaKCUMAITBHBIM YHCIIOM oOpamieHuii B ouH 6aHk. Eciii uMeet
MeCTO KOH(IIMKT BTOPOTO MOPsAKa XOTs OBI 711 0JJHOTO OaHKa, TO CKOPOCTh JOCTYHa K
pasaenseMoii maMaTH CHkaercs BiBoe. OCoOBIM clIydaeM ABIETCS 0OpalieHHe BCexX
32 nuTeii Bapna K OAHOMY H TOMY K€ IEMEHTY OHOTo OaHKa: TOrAa BKIII0IAeTCsA PEKHM
broadcast-3ampoca, 1 KOHQUIMKTa HE BO3HHKAET.

Ha puc. 3.11 npuBeneHs! npuMepsl 6eCKOH(IMKTHOTO HOCTYyNa K pa3aesIeMoi ma-
MATU. B gacTHOCTH, KOHQIIMKTa HE BO3HHKAET [IPU HETNIOCIEN0BAaTENFHOM COOTBETCTBHU
HHUTeH 1 6aHKOB.

Ha puc. 3.12 npuBeneHs! [Ba IpuMepa JOCTYIA K pa3aeieMoi aMaTH ¢ KOH(IUK-

TaMH 110 OaHKaM mamsTu. B Cliy4dae, IOKa3aHHOM CJICBA, BOSHHUKACT 8 I(OH(l)JII/IKTOB BTO-
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Puc. 3.11. TlpuMmeps1 ZOCTyNA K pasAendeMoil IaMATH, B KOTOPHIX HE BO3HHKAET KOH(IHKT

0aHKOB
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POro MOPAKA, H CKOPOCTH paboTHI € pa3AeNnseMoii HaMATHIO CHIDKAETCS BABOE, a CIIPaBa
— KOH(IHKTHL 4, 5 B 6-T0 MOPAAKOB, NPHBOIAIINE K 6-KPaTHOMY 3aMEUICHHIO.

PaccMotpuM Taxoke HekoToprie mpumepsl koga CUDA-snep. O6sraHO afpeca, 1mo
KOTOPBIM IPOM3BOIUTCS AOCTYI B PA3AEIIEMYIO IIaMATh, IMHEHHO 3aBHCAT OT HOMEpa
HHUTH. B nepeoM cirygae koHQIUKTOB He OyzeT, OTHAKO CHTYyaIHs MEHAETCA IPU HCIIONb-
30BaHHH DJIEMEHTOB pa3MepoM MeHee 32 6ut. B cnexyiomeM (pparmMeHTe Koa 3I€eMEHTHI
buf[0], buf[ 1], buf]2] n buf]3] nexar B OMHOM H TOM ke OaHKE IaMATH, ITO IIPHBEACT
K KOH(JIMKTY 9E€TBEPTOrO MOPAAKA. AHAIOTHYHO B TPEThEM ClIydae OyAeT MOIydeH KOH-
(kT 2-ro mopsAaKa.

// HeT KOHQIMKTOSB.
__shared  float buf [128]; -
float v = buf [baseIndex + threadIdx.x];

// KoudpnuxT 4-rO mnopsoka.
_ shared  char buf [128];
char v = buf [baseIndex + threadIdx.x];

// KoHdnukT 2-TO nopsnka.
_ shared  short buf [128];
short v = buf [baseIndex + threadIdx.x];

3.5.3. lMNpumep: yMHOXEHNE MATPULIbl HA TPAHCTTIOHUPOBAHHYIO

PaccMOTpHM IIEpPEMHOXEHHE MATpHIIE Ha Tpancionnposannyio: C = AAT. B nan-
HOM CIIy4ae MMEETCS TOJNBKO OJHA BXONHAA MATpHIla, OAHAKO B Pa3feiieMOil MaMATH
HO-TIPEeXHEMY HEOOXOOMMO MMeTh JBe moaMarpuisl 16 X 16, coorsercrByromme A u
AT

__global _ void matmultl(float* a, int n, float# c)

{

int bx = blockIdx.x;
int by = blockIdx.y;

int tx = threadIdx.x;
threadldx.y;

I

int ¢y
// VHOekC nepBOM nomMaTpuusl A, obpabaTeBaeMoil OJIOKOM.

int aBegin = n * BLOCK_SIZE #* by;
int aEnd = aBegin + n — 1;
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| Thread 5 |

e ‘:

Thread 9 | ‘

Puc. 3.12. TIpuMepsI A0CTYNa K pa3/ieNseMoii IaMSATH, B KOTOPHIX BO3HAKAET KOHIMKT 6aHKOB
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// VIHmekC nepBoOi nomMaTpuuel B, obpabaTeBaeMoit GJIOKOM.
int atBegin = n * BLOCK SIZE * bx;

// Bruucnaemeni sjeMeHT C.
float sum = 0.0f;

// Uukn no 16*16 nomMaTpuuam
for (int ia = aBegin, iat = atBegin; ia <= aEnd;
ia += BLOCK_SIZE, iat += BLOCK_SIZE)

{
__shared__ float as [BLOCK_SIZE][BLOCK SIZE];
__shared__ float ats [BLOCK_SIZE][BLOCK_SIZE];
// BarpysuTh NOOMATPMULE B pa3neliseMyl NaMsThb.
as [tylltx] = a [ia + n * ty + tx];
ats [ty][tx] = a [iat + n * ty + tx];
// CuHXpoHM3auua, YTOOH yBemuTsCs, 4YTO Ofe NOOMATPULE 3aTPYXEHH .
__syncthreads();
// HaxomuM HYXHEDI 3JIEMEHT NPOMU3BENeHMS MOAMAaTPUL
for (int k = 0; k < BLOCK SIZE; k++)
sum += as [ty][k] * ats [tx][k];
// CuHXpoOHMB3auus, UYTOOH yOemuTbCs, YTO
// Texkyume NOOMATPULE HEe HYXHE HM ONHOM HUTKU OJIOKA.
__syncthreads();
}

// 3BanucaTe HaUOEHHBIA BJIEMEHT NPOM3BEAEHME MaTpul
// B rnoGayibHyK® MNaMAaTh.

int ic = n * BLOCK_SIZE * by + BLOCK_SIZE * bx;

c [ic + n * ty + tx] = sum;

}

#define kernel matmultl
#include "main.h"

B oTmaue ot o6mero ciryyas, JOCTYN K TPAaHCIIOHHPOBAaHHOM MaTpHIIE B pa3icise-
moit mamsra (AT) Gymer uaTH He IO CTPOKaM, a IO CTONGIAM, T.€. HHTH OJHOTO BapIia
OymyT oGpamarsca K 31eMeHTaM cTonbia 3toii Marpunsl. Ilockonbky Marpuiia HMeeT
pasMep 16 X 16, kaxsli ee cTonder NOJHOCTBIO pacHoiiaraeTcsa B OfHOM 6aHKe, 9TO
MPUBOAMT K GaHK-KOH(IHKTY 16-ro mopsaaka. 36aBuTscs oT kKOH(IMKTOB MOXHO, 100a-
puB B Matpuny AT omun duxrHBHBI con6en (puc. 3.13). Torna 16 anemenToB cron6bua

81



Masa3 Wepapxusa naMaTtu

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Puc. 3.13. lo6arnenune k Marpure 16 X 16 ogHoro cronbna s n3bdasieHus
OT KOH(UIHKTa 6aHKOB

OyayT pacmpeaeneHsl Io BceM 16 GaHkaM maMsTH.
BcTaBKa (PHKTHBHBIX S/IEMEHTOB ARISETCA PACHPOCTPAHEHHEIM IPHEMOM BHIPABHHU-

BAaHHA JOCTYIA K IAMATH H YCTPaHEeHU GaHK-KOHGIHKTOB:

__global__ void matmult2(float* a, int n, float* c)

{

int bx = blockIdx.x;
int by blockIdx.y;

int tx = threadIdx.x;
int ty threadIdx.y;

// VHOekc nepBOM nomMaTpuUH A, obpabaTmHBaeMoy GJIOKOM.
int aBegin = n * BLOCK_SIZE * by;
int aEnd = aBegin + n — 1;

// VIHOekC mepBOi noaMaTpuubn B, oOpabaTHBAaeMoO’ GJIOKOM.
int atBegin = n * BLOCK_SIZE * bx;

// Brumcnsement anemeHT C.
float sum = 0.0f;

// Uukn no 16*16 nomMaTpuuam
for (int ia = aBegin, iat = atBegin; ia <= aEnd;
ia += BLOCK SIZE, iat += BLOCK_SIZE)

_ shared  float as [BLOCK_SIZE][BLOCK SIZE];
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, __shared  float ats [BLOCK SIZE][BLOCK SIZE + 11; // +1!
// 3arpy3uTb MOOMaTPMUE B pPasfesiseMyio NaMaTh.
as [tylltx] = a [ia + n *x ty + tx];

ats [ty]l[tx] = a [iat + n * ty + tx];

// CuHXpOHM3auus, UYTOOH yOeOuUThCS, UYTO ofe MOAMATPMLE 3aTPyXeHH.

__syncthreads();
i // HaxomuMMm HyXHEDI 3JIEMEHT MPOM3BEIeHMA MNOoIMaTpuML
, for (int k = 0; k < BLOCK_SIZE; k++)

sum += as [ty][k] * ats [tx][k];

// CuHXpoOHM3auuUs, YTOOH yOeOuUTbCSH, YTO
// Texyume MOAMATRMLUE He HYXHH HM OOHOM HUTM OJOoKa.

& __syncthreads();

// 3anucaTh HaMIOEHHHI 3JIEMEHT NPOM3BEIOeHUE MaTpuLll
// B TnOGaNbHYKO NaMATh.
int ic = n % BLOCK_SIZE # by + BLOCK_SIZE * bx;
c [ic + n * ty + tx] = sum;
}
#define kernel matmult2
#include "main.h"

Tabnuya 3.4. BricTponeiicTBie BAPHAHTOB IEPEMHOKEHHS MaTPHIT
C = AAT 2048 x 2048 na Tesla C2070

Meroxn Bpems, Mc
Be3 BHIpaBHHBaHHA B
. 596,60
pasnenieMoii mamMaTi
C BEIpaBHMBaHHEM B
. 92,50
pasnemsieMoii naMATH
C wucnosp30BaHHEM
30,77
CUBLAS
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