Agrtovpyieg reduction e GPU

(O®épata cvyypovionov kot shared memory)

https://mixstef.github.io/courses/parprog/

To epyaotnpio Tov UOONUOTOS YPHOLULOTOLEL DTTOAOYLOTIKODG TTOPOVS
AWS Cloud ypnuorodotovuevovg omo 1o EAYTE

@00 M.XTe@avioaKkng



Reduction

* YDVODULEL OAQ TO GTOLYEIN L0 GVAAOYNG (collection)
OE EVO LOVOIOIKO GTOLYEIO LEG® TEAEGTT [
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Reduction o GPU

* ATOUTEITON KOTOLOD, EI00VE GVYYPOVIGLOG

[ v Tapay®yn Tov £vOG Kot LOVAOIKOD TEAKOV
ATTOTEAEGLLOTOG

e TiyvopiCovpe @S TOPOL;
To Tp®TO €100C GLYYPOVIGUOD TOL EYOVE GLVAVTNGEL ELVOL
EUUEGO, LETA TNV OAOKANp®GT TOL kernel

[Ipv TN HETOPOPA TOV ATOTEAEGUATOV Tio® 6TO host 1] Tnv
eKTEAEGT) EVOC VEOL kernel

Eyyomen oti eyovy teAelmeel 0L tol threads, oL@V TV
blocks, yior to Givoro Tov grid
['vopiCovue emiong OTL 0V UTOPEL VO DTTAPEEL GLYYPOVIGLOG
WETOED T@V. O10UpopETUKMY. blocks
Aev yvopilovue kav pe mola oepd O ektedectovv Ta blocks
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2uyypovicnog threads tov io1ov block

__syncthreads();

* H mio Pacikn Aeitonpyior LY POVIGUOD

[Ipémer va ekteleotel amod O0Aa ta threads evog block yia va
GUVEYIOTEL 1] EKTEAEOT] LETA TO GMNUELO0 owTO (LOPET barrier)
€ TUNUOTO KOJKO Ltd cuvOnkn, av kdmola threads tov

block oev exteAésovv 10 syncthreads() tote | ektéheon o10
block avt6 Ba «mTaymcew

Eyyvdron 011 OAec 01 poomeldoelg wvnung (global ko
shared) and ta threads tov block mptv 10 syncthreads()
EXYOVV OAOKANP®OEL

Ta threads tov block Ba dovv gyyunmuéva tig addayéc ot
uvnun peta to  syncthreads()




Y noAoyiouoc amotelécuatog ava block

» Kabe block cuvovaCel OAo Tor LEPTKO! ATTOTEAEGILOLTOL
TtV threads tov 6€ Evar LePTKO AOPOIGLOL
To pepkd abBpoicuata Oa Exovv puéyeboc ico pe tov apBuod
TtV blocks
Awayelpiciuo péyedoc, axoua ki and CPU
To TeAKO amOTEAEGUO TPETEL VO VTOAOYIOTEL LETA TN ANEN
TOL GLVOALKOV kernel

Ouundeite: oev umopovue va cuyypovicovue ta blocks
HETAED TOVG!
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for (
1T (threadldx.x%(2*stride) == 0) {
buffer[threadIdx.x] += buffer[threadIdx.x + stride];

}
// synchronize all threads of block

__syncthreads();




Reduction c¢ €va block: amoutnoelg

* YVYYPOVIGUOG LeTaCD threads
X K0Oe Prpa peimong mpémel va ELAGTE GlyoLPOl OTL TA
threads mov cvupeteiyav 6To Tponyovuevo Pripa Exovv
terelmoel — syncthreads()

* Xm®Poc amoHNKELEC

Amnotteital n TpoomEAACT] 0E00UEV®V AT AAAQ threads Tov

to1ov block
Aev UmopovUE VO, YPNOILOTOINCOVUE KATAY®PNTES (Elvan
Eeymprotol avd thread)
XPeCONaGTE VOV KOWVO YMPO T YPTYOPO amd TNV KOPL0,
uvnun e GPU yio aviailoyn) 0e00UEV®V HETAED TOV
threads Tov block — shared memory

[Tapdiiniog [poypappotiopoc — «Agrtovpyieg reduction ce GPU» 7



~_global void sumReduction(float *a,float *psums) {

_ float buffer[THREADS];

N £ 1 \ a )\ r r, Cor f',‘ N1 (] <\
X®POG Y10l OVTOAAOYT] OEOOUEVMV! LETACL threads Tov
Dlock

|

u /



Amoooomn block reduction

* AmOkAlon eKTEAEGNC TMV threads kabe warp
To oynua 6TV TPOMNYOVUEVT OOPAVELL OEV ETval PEATIOTO
Ta threads extedoOv 000 dOPOPETIKA LOVOTATLN
2YUUUETEYOVV OTN UEl®oN 1N Oyl
Xmpic vo vTdpYEL OLOIOUOPPIL, GTNV ATOKAGT) EKTEAEGTC
270 1010 warp vrdpyovv eVOALAE evepya ko un threads

Kanowa warps £yovv éva evepyo thread peypt to téAlog
TOV VTTOAOYIGLLOV
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Reduction og €va block (2)

— (@\

hread 0

Thread
Thread
Thread K/2-1

EKTELEGTC

Tavtoypova OUmC
aLEAVOVTOL Ol GLYKPOVGELG
(bank conflicts) oce shared
memory (>50x)

=
* Beltinon amokAenc ..

EYs
S

TPOGTELNVVOVV TO 1010
bank tawtoypova ¢

for (int stride=1;stride<THREADS;stride*=2) {
int index 2*stride*threadIdx.x;
1T (index<THREADS) {

buffer[index] buffer[index stride];
}
// synchronize all threads of block
__syncthreads();




Beltiopévo oynua reduction evog block

Thread K/2-1
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// reduce block results, number of threads must be a power of 2

for (unsigned int stride = blockDim.x/2; stride>0; stride /= 2)
{
if (tid<stride) {
buffer[tid] += buffer[tid+stride];
}

// synchronize all threads of block before next step
__syncthreads();
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