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CopepxaHme

[pouecc pa3paboTku nporpamm CUDA
PaboTa ¢ pa3nmMyHbIMM TUNAMU MAMSTU
[laTTepHbI NporpaMmmmnpoBaHng Ha CUDA
Pa3Hoe



CopepxaHme

[lpouecc pa3paboTku nporpamm CUDA
[TopTMpoBaHWe 4YaCTu NPUNOXeHUS
Obwme pekoMeHaaLMn Mo ONTUMM3ALINM
MHCTpyMEeHTapum

PaboTa c pa3nnyHbiIMM TUNAMN NaMSATH
[laTTepHbl nporpaMmMmnpoBannsa Ha CUDA
Pa3Hoe



NMpouecc paspaborkm nporpamm CUDA
[MopTUpoBaHMe YacTU NPUSNOXKEHUS

OnpepeneHne Knacca nopTMpyeMon
3a1a4u

YpoBeHb napannenmama. SIMD

Knaccel 3aaa4, KoTopble B 06LWweM criy4vae
HEBO3MOXXHO pacrnapannenunTb:

CKaTue AaHHbIX %
IIR-puNbTPHI e
S

APYrme pekypcmnBHbie aJirOpUTMbI



NMpouecc paspaborkm nporpamm CUDA
[MopTUpoBaHMe YacTU NPUSNOXKEHUS

OpurvHanbHbIN Koa,

for (int i=0; i<maxIter; i++)

{
int SAD = SAD64 (datal + i * 64, data2 + i * 64);
processDataChunkDivergent (datal + i * 64, SAD)

BbIHOC nopTMpyeMoﬁ 4aCTu n3-nog Uuunkna
G;t SADvals[maxIter]; \\
for (int i=0; i<maxIter; i++)

{

SADvals[i] = SAD64 (datal + i * 64, data2 + i * 64);
}
for (int i=0; i<maxIter; i++)
{

int SAD = SADvals|[i];

processDataChunkDivergent (datal + i * 64, SAD);

N_ J

MopTupoBaHMe BbIHECEHHOM YacTn Ha CUDA

cudaMemcpy (devdatal, datal, maxIter * 64, cudaMemcpyHostToDevice) ;
cudaMemcpy (devdata2, data2, maxIter * 64, cudaMemcpyHostToDevice) ;
SAD64 CUDA<<<maxIter, 64>>>(devdatal, devdata2, devSADvals) ;
cudaMemcpy (SADvals, devSADvals, maxIter, cudaMemcpyDeviceToHost) ;




CopepxaHme

[lpouecc pa3paboTku nporpamm CUDA
[lopTUpOBaHME YacTu NPUNOXKEHUS
Obwme pekoMeHaaLun Mo oNTUMM3aLInm
MHCTpyMeHTapun

PaboTa c pa3nnyHbiIMM TUNAMN NaMSATH
[laTTepHbl nporpaMmMmnpoBannsa Ha CUDA
Pa3Hoe



NMpouecc paspaborkm nporpamm CUDA
Oowue pekoMeHOaumMm no onTUMMU3aUunmu

[lepeocMbICNeHne 3aa4a4n B TEPMUHAX NapaniesibHou
06paboTKM AaHHbIX

BbisBNaMTE Nnapannenn3m
MaKkCMMN3NPYNTE MHTEHCUBHOCTb BbIUNCIIEHNI

Horaa BbirogHee nepecynTatb 4EM COXPaHUTb
N36erante NULLHUX TPaH3aKLMM No NaMsaTu
Ocoboe BHMMaHMe ocobeHHOCTAM paboThbl C pa3/INyYHbIMU
BMaamu namMatu (06 aTom ganblue)
Db DEKTUBHOE UCMONb30BAHNE BbIYNCIUTENbHOW MOLLIM

Pa3buBainTe BbIYMCIIEHUS C LIENbIO MOAAEPIKAHUS
cbanaHcmMpoBaHHOM 3arpy3ku SM'os

[lapannen1sMm NOTOKOB VS. Napannennsm rno AaHHbIM



CopepxaHme

[lpouecc pa3paboTku nporpamm CUDA
[lopTUpOBaHME YacTU NPUIOXKEHUS
Obwme pekoMeHaaLMn Mo ONTUMM3ALINM
MHCTpyMeHTapuu

PaboTa c pa3nnyHbiIMM TUNAMN NaMSATH
[laTTepHbl nporpaMmMmnpoBannsa Ha CUDA
Pa3Hoe



NMpouecc paspaborkm nporpamm CUDA
UHcTpymeHTapun. Komnunatop

—{CRUCode |

Virtual

Physical

Target code




NMpouecc paspaborkm nporpamm CUDA
UHcTpymeHTapun. Komnunatop

Cratunyeckasa komnunauua: IDE(MS Visual
Studio + cuda.rules), Makefile, CL

PTX JIT-koMonnauus

/

.entry myCUfunction name (.param .u32 dst)
//Device Code, file: myKernel.cu =

{
__global  void myCUfunction name (int *dst)
{

.reg .ulé %rh<4>;
.reg .u32 %r<12>;
.loc 14 2 O

mov.ul6é %rhl, %ctaid.x;

int addr = blockIdx.x * blockDim.x + threadIdx.x;
dst[addr] = addr >> 1;

}

g ‘ y ¥

nvce myKernel.cu -ptx

From resource
const unsigned char
[ myKernel‘ptx j Erxdump[] = {0x00, 0x01}; j
LcuModuIeLoad—»[ PTX JIT }—cuModuleLoadData




NMpouecc paspaborkm nporpamm CUDA
UHcTpymeHTapun. Komnunatop

Device code

cuModuleGetFunction (myCUfunction,
myCUmodule,
"myCUfunction_name") ;

C:global__ void myCUfunction name (int *dst) )
{
int addr = blockIdx.x * blockDim.x + threadIdx.x;
dst[addr] = addr >> 1;
L Y
Host code: driver API + PTX JIT compilation
extern unsigned char PTXdump][]:;
\‘ ,/ cuFuncSetBlockShape (myCUfunction, blockDimX) ;
cuParamSeti (myCUfunction, 0, srcDevPtr) ;
/r \\ cuParamSetSize (myCUfunction, 4);
cuModuleloadData (&myCUmodule,
\‘ PTXdump) ; 4/ \\ 4/

cuLaunchGrid (myCUfunction, gridDimX, gridDimY) ;
cuCtxSynchronize () ;

- J




NMpouecc paspaborkm nporpamm CUDA
UHcTpymeHTapuun:. Otnagyuumk

GPU debugger

Wednesday, April 08: Today NVIDIA announces an industry
milestone for GPU Computing. With CUDA 2.2 beta we are
including the industries 1st GPU HW Debugger to our developer

Community' Release » | 'Win3z
. .| Deb
GPU emulation [ r—
. JRelease
-deviceemu D DEVICEEMU | Configration Manager... |

—————

3anyckaeT no oaHoMy host-npoueccy Ha kaxabii CUDA-NOTOK

Pab0oTOCNOCOBHOCTL B pexuMe aMynsaummn He Bceraa
Kopennupyet ¢ pabotocrnocobHocTio Ha GPU

[1Ba MHCTPYMEHTA HE KOHKYPUPYIOT, a

AONONHAKOT ApPYr Apyra
OAavH 13 uHTepecHbIX cueHapueB: Boundchecker + Emulation



NMpouecc paspaborkm nporpamm CUDA
UHcTpymeHTapuun:. Otnagyuumk

[10CTOMHCTBaA aMynALUN

IcnonHsaeMbIn bann, CKOMMUINPOBAHHBIA B PEXMME
aMynsauum pabortaet uenmkom Ha CPU

He tpebyetca apavBep CUDA n GPU

Kaxxabit notok GPU amynmpyetcs notokom CPU

ﬂpM pa60Te B peXnme smyndaumm MO>XKHO.
Ncnonb3oBaTb cpeactBa otnaakm CPU (TOYkM ocTaHoBa U T.4.)
Ob6pawaTbcs K NobbiM aaHHbIM GPU ¢ CPU n HaobopoT

Adenatb nobsle CPU-BbI30BLI M3 kKog GPU n HaobopoT (Hanpumep
printf ())

BbiaBNATL CUTyaunun 3aBNCaHnA, BOSHUKAKOLWLNE N3-3a
HEMNPaBUJ/1IbHOIro NpUMMEHEHNA _syncthreads ()



NMpouecc paspaborkm nporpamm CUDA
UHcTpymeHTapuun:. Otnagyuumk

HepocTtaTkm aMynaumm

YacTto paboTaeT o4eHb MeasIeHHO

HeyMbllwneHHoe pa3biMeHoBaHMWe yka3aTtenen GPU Ha
ctopoHe CPU nnu HaobopoT

Pe3ynbTaTtbl onepaumn ¢ rnnasawowen Toukon CPU u
«HacTtosawero» GPU no4yTtn Bcerga pasnnyaroTcs mU3-3a:
Pa3Horo NnopsAaaKa BbINMOJTHAEMbIX onepauwﬁ
Pa3HbIX 4ONYCTUMbIX OLUIMOOK pe3ynbTaToB

icnonb3oBaHus 60/bLlLEN TOYHOCTU NPU PACUYETE NPOMEXXYTOYHbIX
pe3ynbTatoB Ha CPU



NMpouecc paspaborkm nporpamm CUDA
UHcTpymeHTapuu: NMpodunnmpoBLumk

CUDA Profiler, no3BonseT oTcnexusaTb:
BpeMsa ncnonHeHnsa Ha CPU n GPU B MMKpoceKyHaaX
KoHdpurypaumto grid n thread block
KonnyecTBo CTaTMyYeCcKon pasaensieMon NaMsaTn Ha 610K
KonnyecTtBo perncrtpos Ha 610K
KoadhduumeHT 3anaToctn GPU (Occupancy)

KonnuectBo 06beANHEHHBIX U MHAMBUAYANbHbIX 3aNPOCOB K
rnobanbHon namaTtu (coalescing)

KonnyectBo AnBEPreHTHbIX nyten ncnonHenus (branching)
KonnyecTBo BbINOIHEHHbIX MHCTPYKLUK
KonnuyectBo 3anyLueHHbIX 6/10K0B

Bcs aTa nHpopmauus cobupaetcs ¢ nepsoro SM vnu TPC.
[TpopunnmnposaHue Uber-kernel’'oB ¢ 0CTOPOXHOCTbIO



CopepxaHme

[pouecc pa3paboTtku nporpamMmm CUDA

PaboTa ¢ pa3nnMyHbiIMM TUMNAMN MAMSATU
KOHCTaHTHa4
TeKkCcTypHas
[[nobanbHas
Pa3nensemas

[laTTepHbl nporpaMmMmnpoBaHusa Ha CUDA
Pa3Hoe



Paborta ¢ KOHCTAHTHOM NaMATbLIO

EbICTpaS:I, KeWWnnpyemad, TOJibkKO AJAd HTEHUNA

[aHHble gOIMKHbI ObITb 3anucaHbl 40 Bbl30Ba KepHerna
(Hanpumep npu nomowun cudaMemcpyToSymbol)

Bcero 64Kb (Tesla)
ObbsiBNeHue npu NoMoLLKM crioBa __constant__
[ocTtyn n3 device koga npocTon agpecaumnen

CpabartbiBaeT 3a 4 TakTa Ha OguH adpec BHYTpU Bapna

4 TakTa Ha BCIO TPpaH3aKuuio B Cliy4Hae eCJin BCe NOTOKN BHYTPU
Bapna YnTaroT oAunH agpec

B xyglwem cnydae 64 TtakTta



CopepxaHme

[pouecc pa3paboTtku nporpamMmm CUDA

PaboTa ¢ pa3nnMyHbiIMM TUMNAMN MAMSATU
KOHCTaHTHa4d
TeKkcTypHas
[[nobanbHas
Pa3nensemas

[laTTepHbl nporpaMmMmnpoBaHusa Ha CUDA
Pa3Hoe



PaboTta ¢ TeKCTypHOM NamMATbIO

bbicTpas, kewmpyemas B 2-X UsMepeHuax, TonbKo angd
YTeHUS

[1aHHble JOMKHbI ObITb 3anMcaHbl MPU NOMOLLM
cudaMemcpyToArray, IMOO BO3MOXXHO NpUKpensieHne
K rnobanbHON NnamMaTn Yyepesd cudaBindTexture2D

ObbaBneHune MNP NOMOLLN TEKCTYPHbLIX CCbIJ10OK

[ocTyn nu3 device koga npu nomoLm texlD, tex2D,
texlDfetch

Jlyuwiaa nponsBoguUTenNbHOCTL NPU YCNOBUKN YTO MOTOKMK
O4HOro Bapna obpalualTca K Jilokann3oBaHHOM
OoKpecTHocTu B 2D



CopepxaHme

[pouecc pa3paboTtku nporpamMmm CUDA

PaboTa ¢ pa3nnMyHbiIMM TUMNAMN MAMSATU
KOHCTaHTHa4d
TeKkCcTypHas
[[nobanbHas
Pa3nensemas

[laTTepHbl nporpaMmMmnpoBaHusa Ha CUDA
Pa3Hoe



Paborta ¢c rno6banbHOM NamMAaTbIO

MepaneHHasi, Hekewmpyemasi (G80), yTeHue/3anuch

3anncb JaHHbIX C/Ha XOCT Yepe3 cudaMemcpy*

TpaHsakumn no PCl-e meaneHHsble: makc. 4GB/s vs. 80 GB/s npu
KonnpoBaHuu device-device

B0O3MOXHOCTb aCUHXPOHHbIX TPaH3aKLUA

YCcKopeHue TpaH3akuum nytem BblaereHmsa host page-locked
naMmaTn (cudaMallocHost)

ObbaBneHne npu nomoLuy crioea __global
[locTyn npocTon nHaekcaumnen

Bpems goctyna ot 400 go 600 TakToB Ha TpaH3aKLMIO — BbICOKas
NaTeHTHOCTb



Paborta ¢ rnobanbHOM namaTbio
Coalescing, Compute Capability 1.0, 1.1

16 NOTOKOB. TUMbl TPAH3aAKLNN:

4-6a1TOBbIE CNOBA, 0JHAa 64-6anTOBas TpaH3aKUMs
8-6anToBble cnoBa, oaHa 128-6aMToBas TpaH3akuUus

16-6a1ToBbIE CNOBa, ABE 128-6aMTOBbLIX TPaH3aKLMK

Bce 16 aneMeHTOB A0/MKHbI NIEXaTb B €ANHOM CEFMEHTE, pa3Mep U
BblpaBHMBaHWE KOTOPOro COBMAaeT C pa3MepPOM TpaH3aKLmm

Ctporun nopsaok aoctyna: k-n notok obpaiuaercs K k-My anemeHTy B
CEerMeHTe

[py HapyLLueHUM NopsiaKa BMECTO OAHOM TpaH3aKuMu nonyvaetcs 16

HekoTopble N3 NOTOKOB MOMYT HE Y4acTBOBATb



Paborta ¢ rnobanbHOM namaTbio
Coalescing, Compute Capability 1.0, 1.1

Thread 0

Thread 1

Thread 2

Thread 3

» Address 128

Thread 0

Address 132

Thread 1

Address 136

Thread 2

Thread 4

» Address 140

Thread 3

» Address 144

T

Thread 4

Coalescing

AN

Address 128

\ Address 132

Address 136

\ Address 140

Address 144

No coalescing




Paborta ¢ rnobanbHOM namaTbio
Coalescing, Compute Capability 1.2, 1.3

Ob6beanHeHHas TPaAH3aKUHUA MNMoJsiyda€eTCs, eCsin BCeE
JIEMEHTbLI NEXAT B CEMMEHTAX.

pa3Mmepa 32 6anta, NOTOKM obpallatoTcs K 1-6aUTOBbIM 3/1EMEHTaM
pa3Mepa 64 6anta, NOTOKM 06paLLAOTCS K 2-6aUTOBbIM 3/1IEMEHTaM

pa3Mmepa 128 6anTt, noTokn obpaliatoTcs K 4- n 8-6aUTOBbIM
3/IEMEHTaM

HecTtporuin nopsigok aoctyna. Bo3MoxxHo obpalleHune
HECKO/IbKMMW MOTOKAMM K OHOMY afpecy

[pn BbIXOAE 3@ rPaHuLbl CErMEHTa YNCNO TPaH3aKLUK
YBENTMYNBAETCA MUHUMAJIbHO



Paborta ¢ rnobanbHOM namaTbio
Coalescing, Compute Capability 1.2, 1.3
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Pa6ora ¢ rmobanbHOM NnamMmAaTbIO
Coalescing. PekomeHaauuwm

Mcnonb3ynte cudaMallocPitch aAng pabotbl ¢ 2D-
MacCcMBaMU

KoHdpurypupymnte 6n0oku ¢ 6onbluen NnpoTsXKEHHOCTbIO MO X
[MapaMeTpu3ynTe KOHOUrypaumo, 3KCnepmMeHTUpymnTe

B CNOXHbIX ClTydasix UCMosb3yNTE NPUBSA3KY CEFMEHTA
rnobanbHOM NaMATK K TEKCTYpe B cydae ecnm Compute
Capability < 1.2

cudaBindTexture, texlDfetch

cudaBindTexture2D, tex2D



CopepxaHme

[pouecc pa3paboTtku nporpamMmm CUDA

PaboTa ¢ pa3nnMyHbiIMM TUMNAMN MAMSATU
KOHCTaHTHa4d
TeKkCcTypHas
[[nobanbHas
Pa3pensaemaq

[laTTepHbl nporpaMmMmnpoBaHusa Ha CUDA
Pa3Hoe



Pabora c paspenaemMmon namMmatbIo

bbicTpas, Hekelwmpyemas, YTeHne/3anmncb
Ob6baABneHne npu NnomoLLn cnosa _ shared
[ocTtyn n3 device koga npu nomoLwm MHAEKCUPOBaHUS

Cambli ObICTPLIN TUM NAMATU NOCNE PENMCTPOB, HN3Kas
NaTeHTHOCTb 40CTyna

MO>XHO paccMaTpuBaTb KakK MOSIHOCTbIO OTKPbLIThIN L1-Kelu

[1pn paboTe ¢ pasgendaemMon namsTbio criegyeT NOMHUTb
0 ee pa3buneHnn Ha baHkamMn NamMaTn



Pabora c paspenaemomn naMmaTbio
BaHKn namaTu

[TamaTb pasgeneHa Ha 16 6aHKoOB NamMaATw,
No 4Yncny NOTOKOB B Bapne

Kaxabit 6aHK MOXXET 00paTUTbLCA K OAHOMY
agpecy 3a 1 Takr

MakcumarnbHOe YMCNOo afpeCcoB, K KOTOPbIM
MOXeT 0bpaTUTbCA NaMATb OAHOBPEMEHHO
coBMagaeT C Yncrnom 6aHKoB

0
1
2
3
4
5
6
7

OpgHoBpeMeHHOe obpalleHne HECKONbKUX
NOTOKOB U3 OAHOrO nosiyBapna K ogHOMY
B6aHKy NpMBOAUT K KOHPNUKTY OaHKOB 1
cepuanusauun 3anpocos (Kpome broadcast)




Pabora c paspenaemomn naMmaTbio
BaHKn namaTu

[ocTtyn 6e3 KoHNMKTOB DaHKOB

S oy WD RO

0
1
2
3
4
5
6
7

.

[Tpamon gocTtyn CwmellaHHbIn goctyn 1:1




Pabora c paspenaemomn naMmaTbio
BaHKn namaTu

LocTtyn ¢ koHpnMKTaMmn 6GaHKOB

S oy WD B O

2-KpaTHbIW KOHMIUKT 8-KpaTHbIN KOHMIIUKT




CopepxaHme

[pouecc pa3paboTtku nporpamMmm CUDA
PaboTa ¢ pa3fMyHbIMM TUMAMN NAMATH

[laTTepHbl nporpamMmnpoBaHusd Ha CUDA

[puopuTETHLI ONTUMU3ALUU
CueHapuu paboTbl ¢ shared namaTbio
KonnposaHue global <-> shared
O6paboTka B shared namaTu

Pa3Hoe



NMatTepHsbl NnporpammuposaHma Ha CUDA
[MpunoputeTbl oNTUMU3ALUU

O6beanHeHmne 3anpocoB K rnobanbHOM NaMaTu
YckopeHue ao 20 pas
CTpemMneHne K NoKanbHOCTU
icnonb30BaHWe pa3aensieMon NamsiTu
Bbicokasi cCKopocCTb paboThl
Yno6CcTBO B3aMMOAENCTBUS MOTOKOB
2P PEeKTUBHOE NCMOIb30BaHWE Napannenm3ama
GPU He gosmkeH npoctamBaTthb
[MpeobnagaHne BbIUMCNEHUN HaA ONepaLMaIMN C NAMSTbIO
MHoro 610KOB 1 NOTOKOB B 610Ke
BaHK-KOHMNNKTbI

Ecnun nsbaeneHune ot 4-KpaTHbIX KOHPIMKTOB 6AHKOB BfieveT
YBEIMYEHME YMCNA UHCTPYKLUMIA, TO AAHHBIA BUA ONTUMN3ALIMMN MOXHO
He nenaTb



CopepxaHme

[pouecc pa3paboTtku nporpamMmm CUDA
PaboTa ¢ pa3fMyHbIMM TUMAMN NAMATH

[laTTepHbl nporpamMmnpoBaHusd Ha CUDA

[IpropuTETHLI ONTUMMU3ALUK
CueHapuu paboTbl ¢ shared namaTbio
KonnposaHue global <-> shared
O6paboTka B shared namaTu

Pa3Hoe



NMatTepHsbl NnporpammuposaHma Ha CUDA
CueHapum paboTbl ¢ shared namATbIO

3arpy3ka AaHHbIX U3 rnobanbHON NaMATH B
pasaenseMomu

__syncthreads() ;
O6paboTKa AaHHbIX B pa3aensieMon NamsaTu
__syncthreads(); //ecnun Tpebyercs

CoxpaHeHue pe3ynbTaToB B rnobanbHOM NaMaTH

LLlarn 2—4 MoryT 6bITb 06pamMneHbl B YCNOBUS U LIMKIbI

LLIar 4 MOXeT ObITb HEHYXEH B C/ly4Yae eC/iv BbIXOAHbIE
NAaHHbIE HE3ABUCUMbI MeXay cobou



CopepxaHme

[pouecc pa3paboTtku nporpamMmm CUDA
PaboTa ¢ pa3fMyHbIMM TUMAMN NAMATH

[laTTepHbl nporpamMmnpoBaHusd Ha CUDA

[IpMopuUTETHI ONTUMMN3ALINK
CueHapuu paboTbl ¢ shared namaTbio
KonunposaHue global <-> shared
O6paboTka B shared namaTu

Pa3Hoe



NMatTepHsbl NnporpammuposaHma Ha CUDA
KonunpoBaHue global <-> shared: 32-bit

dim3 block (64) ;
shared float dst[64];

__global  void kernel (float *data)
{//coalescing, no bank conflicts
dst[threadldx.x] = data[threadIldx.x];



NMatTepHsbl NnporpammuposaHma Ha CUDA
KonnpoBaHue global <-> shared: 8-bit

dim3 block (64) ;
shared byte dst[64];

__global  void kernel bad(byte *data)
{//no coalescing, 4-way bank conflicts present
dst[threadIldx.x] = data[threadIdx.x];

}

__global  void kernel good(byte *data)
{//coalescing, no bank conflicts, no branching
if (threadIdx.x < 16)
{
int tx = threadlIdx.x * 4;
* ((int *) (dst + tx)) = *((int *) (data + tx));



CopepxaHme

[pouecc pa3paboTtku nporpamMmm CUDA
PaboTa ¢ pa3fMyHbIMM TUMAMN NAMATH

[laTTepHbl nporpamMmnpoBaHusd Ha CUDA

[IpropuTETHLI ONTUMMU3ALUK
CueHapuu paboTbl ¢ shared namaTbio
KonnposaHue global <-> shared
Ob6paboTka B shared namMsT

Pa3Hoe



NMatTepHsbl NnporpammuposaHma Ha CUDA
ObpaboTka B shared namaTtu

__shared  byte buf[64];
dim3 block (64) ;

He3aBucmnmas 0b6paboTka anemMeHToB. [psMon AOCTYn
6yaeT Bbi3biBaTb 4-KpaTHbIM KOHDNNKT BAHKOB.

3afava: nepedopMmnpoBaThb MOTOKU B 4 rpynnbl No 16
MHAEKCOB TakK, YTobbl NP HOBOW KOCBEHHOW aApecaLmn He
661110 KOHPIMKTOB 6AHKOB.




NMatTepHsbl NnporpammuposaHma Ha CUDA
ObpaboTka B shared namaTtu

OQHO U3 peLLEHUN:

__device  int permute64by4 (int t)
{
return (t >> 4) + ((t & OxF) << 2);

}

Bank O >
Bank 1 >

° °
Bank 15 >
Bank 0 >

° ® °
Bank 15 >
Bank 0 >




NMatTepHsbl NnporpammuposaHma Ha CUDA
O6paboTka B shared namaTtu (2)

shared int buf[l6][1l6];

dim3 block (16,16) ;

He3aBucmnmas 0b6paboTka anemMeHToB. [psMon AOCTyn
6yaeT Bbi3biBaTb 16-KpaTHbIN KOHMNKT GAHKOB.

3afava; CBeCTU 4Yncro 6aHK-KOHMPIMKTOB A0 HYNS.



MaTtrepHbl NporpammuposaHuma Ha CUDA
O6paboTka B shared namaTtu (2)

OQHO U3 peLLEHUN:

__shared  int buf[16][17];
dim3 block(16,16) ;

Bank Indices without Padding Bank Indices with Padding

10 11 12
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PasHoe

KoHdurypaums gridDim v blockDim BO3MOXXHO BO BpeM4
NCMONTHEHUS:

void callKernel (dim3 grid, dim3 threads)

{
kernel<<<grid, threads>>>() ;

}



PasHoe

KoHdurypaums gridDim v blockDim BO3MOXXHO BO BpeM4
NCMONTHEHUS:

void callKernel (dim3 grid, dim3 threads)

{
kernel<<<grid, threads>>>() ;

}



PasHoe

_ _mul24 n__ umul24 paboTtaloT bbicTpee, yeM *

BO3MOXXHO yBennyeHue 4yncna permcTtpoB nocne
NPpUMEHEHUSA

Ha 6yaywmx apxmTekTypax cuTyauust MOXeET
Pa3BepPHYTbCA HA0OOOPOT N mul24 CTAHET MeAJsieHHee

B ocTanbHOM LenoyncreHHas apupmeTrka pabortaer
NMPUMEPHO C TaKOWU Xe CKOPOCTbIO, KaK 1 C N/iaBatoLLEeN
TOUYKON (3@ UCKTIOYEHNEM LIENOYNCIEHHOIO AENEHNS)



PasHoe

MaTemaTtuka FPU (Ha GPU B 4acTHOCTU) He
accoumaTmBHa

(X+Yy)+z He Bceraa paBHO X+(y+2)

Hanpumep npu x = 10730, y = -10730,z =1



Pecypcbl HaWlero Kypca

CUDA.CS.MSU.SU

MecTo 47151 BOMPOCOB U ANCKYCCUM
MecTo Ang MaTtepuanoB Hallero Kypca

MecTo ans Bawmx ctaten!
ECnv Bbl HaLLIM KAKOW-TO MHTEPECHBIN NoaxoA!

inn nccnenosan NPpon3BOAUTENBHOCTb Pa3HbIX MOAX0A0B U
3HAETE, KaKOW M3 HUX CaMbii ObICTPbIN!

nun 3HaeTe cnocobbl caenatb paboty ¢ CUDA nipouue!

www.steps3d.narod.ru
www.nvidia.ru



http://groups.google.com/group/cudacsmsusu
http://www.steps3d.narod.ru/
http://www.nvidia.ru/

Bonpochl




