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Multi-GPU

B CUDA HeT BCTPOEHHOU NMOAAEPIKKU
Heckonbknx GPU



Multi-GPU

RT API (cuda*) Driver API (cu*)

SABHbIN BbIOOP YCTPOUCTBA:
cudaGetDeviceCount()
cudaSetDevice

PaboTta ¢ pa3HbiMKn cuda ycTpoucTBamMu
NO/MKHA BECTUCb U3 pa3HbIX Cpu Tpeaos



Multi-GPU

int nElem = 1024;
cudaGetDeviceCount(&num_gpus);

if(num_gpus >= 1)

{
omp_set_num_threads(num_gpus);
#pragma omp parallel

{
unsigned int cpu_thread_id = omp_get_thread_num();
unsigned int num_cpu_threads = omp_get_num_threads();

cudaSetDevice(cpu_thread_id % num_gpus); // ycraHoBuTtb device

dim3 gpu_threads(128);
dim3 gpu_blocks(nElem / (gpu_threads.x * num_cpu_threads));

// memory allocation and initialization
int startldx = cpu_thread_id * nElem / num_cpu_threads;
int threadNum = nElem / num_cpu_threads;

kernelAddConstant<<<gpu_blocks, gpu_threads>>>(pData, startldx, threadNum);

// memory copying



Multi-GPU

Pa3Hble 3a0a4u

Pa3peneHune 3aga4vyv No AaHHbLIM
O6paboTka n30bpakeHus
dunHaHcoBoe MoaennpoBaHue

Pa3peneHne no BpeMeHu
dusnyeckoe moaenmpoBaHue



HenpoHHbIe cetu

buonormnyeckasa moaen.:
MO3r COCTOUT U HEPBHbIX KNETOK — HEMPOHOB
HevipoH BbINONHAET npmneM, 06paboTKy u

OT PELFHITOPOB

CEHCOPHBIE
HEW POHbI

HEW POHbI
NOKANBHON
CETH

\l/ ' HEA POH
K MbILLLE




HenpoHHbIe cetu

CTpYKTypa OCHOBHbIX HEUPOHHbIX CETEW
reHeTUYECKN NpeaonpeaeneHa

CeTb MOXXeT MeHSTbCS

Hanpumep npn 0TMUpaHUN HEMPOHOB

HenpoHbl KOHKYPUPYIOT 3@ CUHAMTUYECKUE
YyUYaCTKU



MUCKyCTBEHHbIe
HenpoHHblie Cetn

mmmmmm CY LAY O BAHE o e0 by &0 0 BarELE
(0 ol

X | [ W I
| S

R L Y |- EREEN
| |

Mopaenb paboTbl HEMPOHaA
[loporoBas MyHKLNA:
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MCKyCTBE@HHbIe
HenpoHHblie Cetn
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HelpoHHas ceTb onpeaensioLas nepexos
OT CBET/IOro KBaapaTa K TEMHOMY

2 BX0OAa

Pe3ynbTaT MOXHO 3aAaTb Tabnuuen:
Beca W={1, -1} ©=0
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MUCKyCTBEHHbIe
HenpoHHblie Cetn
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[pocTeniumne HEMPOHHbIE CETU — 3TO
Habop HEMPOHOB

Matpuua W={wij} — MaTpuua cBsi3en
MeXay M BXOAOM U FM HEUNPOHOM.



MUCKyCTBEHHbIe
HenpoHHblie Cetn
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MO>XXHO nocneaoBaTe/lbHO COeANHATb, HO
HeobxoanMa HENMMHENHAS aKTUBALMOHHAA
MYHKLUMNSA




O6byueHue

Llenb 0byyeHus — nonyymTb MaTpuLy
kKoagpuumeHtos W

O6bI4YHO paccMaTpusatoTcs napbl (X, Y) —
BXOAHbIX-BbIXOAHbIX (NPaBU/ibHbIX)
NaHHbIX

[1py 3a4@HHbIX NAapax MOXHO NOCYUTATb
(PYHKLMIO OLLINOKM

E=EW) =3 |F&x=w)-r°| =2 X (A& W) -17°T




NMepuenTpoH
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S — BXop, (ceHcop)
A — accoumaTUBHbIE 2/IEMEHTHI
R — pearvpytowime 3/1eMeHThI



O6yueHnue lNMepuenTpoHa

HauyanbHble Beca (W(t=0)) cunTatoTtcs
CNyYanHbIMU

CeTb NpMHMMaET Ha BXoA4 napsbl (X, ) U
BblaaeT y’

dopMumpyeTcs BeKTOp owmnbKn 0= y-y’
BekTOop BECOM MOoAMPULUMNPYETCa No
npasuny:W(t+dt)=W(t)+nx(d)T
ObyueHune npouncxoaut, noka W He
nepecTaHeT MeHSTbCS




Sony DRC
(Digital Reality Creation)

DRC — 3anateHTOBaHHaga TeXHOMOrng sony,
KOTopasi NpuMeHsinacb B TeneBm3opax cepmn

WEGA

CoCTOUT U3 2X 3Tanos

HenpoHHas ceTb Ans TpeEHMPOBKM DUNbTPa
CneumanbHbI NPOLIECCOP, KOTOPbIW BbINONHAET (PUIbTPALNIO Ha
nety



Sony DRC: TpeHupoBKka
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Sony DRC: TpeHupoBKa

00000000 1w
(0 300paXKeHUE
O O QEQ QGQ QGQ pa3buBaeTcst Ha OJIOKH

Q@Q Q@@ O@@ Q@Q 8x6 (HD) 11 4x3 (LD)
OO0 O0O0OOO0O

0,0 0,000,000
OGO QGQ QGQ Q‘DO

LD pixels > Luminance - Threshold: {0,0,1,1,0,0,1,1,1,1,1, 0}
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Sony DRC: TpeHupoBKka
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Metog HaMmmeHbLUMX
KsapgparoB

HD,m,n — ZGU * Ld']
Ei;= HD'j; — HDi; — AnpokcMmauus Owmbkm

SSE = 23 sqr( Ei;); // Summed Square Error
a = Arg min(SSE);
Ca=P

d(SSE) / 9a = 0.0
a=(CC)*1C'P



Sony DRC

J10CTOMHCTBA:

ANropuT™M CBOAUTCSA K NPOCTON DUIbTpaLnm
Ha 3Tarne pPeKOHCTPYKLUUN n306pakeHuns

212 pa3Hbix 6510k0B
[nsa kaxgoro 6510ka cBoM 3HaYeHus dunbTpa

HepgocTaTku:
3anaTeHToBaH Sony



Sony DRC: TpeHupoBKka

[Ipumepsr:




CUDA u DRC

Kak BUAHO U3 npeabiayuwero npuMepa,
eCTb OAHa npobnema:

[locne knaccupukaumm 6noka (nonyyeHue
126uTtHOro cnosa) HeobxoanMo A06aBUTL
[laHHble 6/10Ka B COOTBETCTBYIOLLIEE
XpaHWUNLLE AaHHbIX



CUDA u DRC
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CUDA u DRC

[MonyyaeM Habop ypaBHEHUN AN OOHOrO
KJf1lacca

Hy>XHO pa3MeCcTuUTb UX B NaMATU

MHOXXeCTBO NOTOKOB paboTaloT

OAHOBPEMEHHO Ha NeTy

MO>XHO UCNonb3oBaTh altomic onepaunmn
MeaneHHble, T.K. CeEpUanm3yloT A0CTyNn B NaMATb

JInbo ncnonb3oBaTb Scan



Prefix Sum (Scan)

OnpepeneHue:
[IpedukcHas cymma:

[ag, 8y, - aﬂ_l]

Bo3zBpalaer ynopsgo4eHHbIN HA00p
[0, 8y, (8p®@ ay), ..., (A, @ ;@ ... ® a,,)].

[Tpumep:

[31704163]

Bo3BpallaeTt Habop
03411111516 22]



NMpumeHeHMe Scan

Scan — NPOCTON N OYEHb MOJIE3HbIN
NPUMUTUB

[103BONSET Noc/eaoBaTeSibHbIN KOA:
for (j=1;j<n;j++)
out[j] = out[j-1]1 + £(3);

CoenaTb napannenbHbIM:

forall (3) { temp[j] = £(3) };
scan (out, temp):;



Scan on the CPU

void scan( float* scanned, float* input, int length)

{
scanned[0] = O;
for(int 1 = 1; i < length; ++i)
{

scanned[i] = input[i-1] + scanned[i-1];
}
}

CnoXkeHue TeKyLlero afieMeHTa C
npeabiaywmm

[1poCTO, HO NocneaoBaTeNbHO
CnoxHocTtb O(n)

TpebyeT cunTbiBaTh AaHHbIE HA CPU



Bonpochl




OpraHnsaumoHHbIe
BONPOCHI

5 Masl — 3aHATUN HeT

12 Mas

CeMunHap
ByayT n3BeCTHbl pe3ynbTaThl BCEX 3aaHN
MOXXHO NMPUNTU NOCNOPUTH
Jlekumns
[Toka3 NpoOEeKToB
MOXXHO NPUNTU NOCMOTPETb



