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Apxutektyp VIHOTO,
APl oanH

-- NnpuHUuMn oneAPI| -- , ,



OneAPIl n DPC++

 Apxutektyp mHoro , API (application programming interface) oauH.

 3apava oneApi— obecneynTb NPOCTOTY UCMNOb30BAHUA U
3pPeKTMBHOCTb PaboTbl Ha pa3Hbix apxmuTteKTypax (CPU, GPU, FPGA, ... ).

e DPC++ — HOBbIN A3bIK NPOrPaMmmMnUPOBaAHMA, AAIOLLMN BO3SMOMKHOCTM
HanMUcaHMA NPOU3BOAUTENBHOIO KOAA NOA pa3Hble apXUTEKTYPbI,
MMe WM Ana Pa3paboTyMKOB NPUBbLIYHYIO MOAENb, BKAOYAET B cebs
SYCL (mogenb nporpamMmmmpoBaHus, ocHoBaHHaA Ha OpenCL) u
pacwmpeHunsa ot intel.

* Hawa 3aga4ya — n3yumTb 1 NpoaHaNN3nNpoBaTb BO3MOXKHOCTU DPC++ 1
CPaBHUTb C APYIMMU CpeaCcTBaMM pacnapaaieMBaHnNA Nporpamm.




[locTaHOBKa 3a4a4u

* I3yunTb cpeacTBo nporpammmpoBaHmna DPC++

* CpaBHUTb NpoussoantTenbHocTb DPC++ c Apyrumm
cpeAcTBaMn Ha TECTOBOW 3ajau4e

° npOBECTM dHdJ/In3 NPOnN3BOANTE/IBHOCTHU

b



2D BonHoBOe ypaBHeHue

PelwleHne ypaBHEHUA , ONUCbLIBAIOLLEro pPacnpocTpaHeHue BOJIH B cpee.
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CBoMcTBa 3a4aumn

* BblunmcneHus B KaXKa0M TOYKe NPOCTPaHCTBA
HEe3aBMCUMbIE Ha KaXKAOoM LLare Mmoae/iMpoBaHuUA.

* Cnocob pacnapannenmBaHma — NPOCTPaHCTBEHHas
NEeKOMMNO3ULLUS.

* MOXXHO MCNO/1b30BaTb BCE BUAbI Napaniesin3ma B
obopyanoBaHuM (Mo sapam, BEKTOpU3aLusa).




DPC++ vs OpenMP

e [1na cpaBHeHMA 6b110 BbIOPAHO TaKoe cpeacTso
pacnapannennmBaHna Kak OpenMP, nmetolee CXOXKYHo C
DPC++ moaenb namaTu.

* bbinu nposeaeHbl TeECTbl MPON3BOAUTE/IBHOCTU HA PA3HDbIX
NAHHbIX.
**DPC++ : KoMmnunaTop Ha ocHoBe clang++ (dpcpp).
***OpenMP : komnunatop icpc (Intel).

 Device: Intel® Xeon® CPU E5-2620 v4 @ 2.10Ghz (8-mun agepHbIin).




Peanunsauuna anropurma

OpenMP

void iso_2dfd iteration_omp(float *next, float *prev, float *vel, buffer<float, 1> b_next(next_base, range<i>{nsize});
const float dtDIVdxy, int nRows, int nCols, buffer<float, 1> b prev(prev_base, range<l»{nsize});
buffer<float, 1> b_wvel(vel base, range<l»{nsizel};
for (unsigned int k = @; k < nIterations; k += 1) {
q.submit([&](sycl::handler &h) {
guto next = b next.get access<access::mode::read writex(h);
auto prev = b_prev.get_access<access::mode: :read_write>(h);
auto vel = b vel.get access<access::mode: :read>(h);
auto global range = range<2>(nRows, nCols);

int nIterations) {
float *swap;
for (unsigned int k = 8; k < nIterations; k += 1) {

for (unsigned int i = 1; i < nRows - HALF_LENGTH; i += 1) {

for (unsigned int j = 1; j € nCols - HALF _LENGTH; j += 1} { if (k%2 == 8)
int gid = j + (1 * nCols); h.parallel for(global range, [=](id<2> it) {
float value = @.8f; iso 2dfd iteration global(it, next.get pointer()},
value += prev[gid + 1] - 2.8f * prev[gid] + prev[gid - 1]; prev.get _pointer(), vel.get pointer(),
value += prev[gid + nCols] - 2.8f * prev[gid] + prev[gid - nCols]; dtDIVdxy, nRows, nCols);
value *= dtDIVdxy * vel[gid]; 13K
next[gid] = 2.8f * prev[gid] - next[gid] + value; else
} h.parallel for(global range, [=](id<2> it) {
B iso 2dfd iteration global(it, prev.get pointer(),
swap = next; next.get_pointer(), vel.get pointer(),
next = prev; dtDIVdxy, nRows, nCols);
prev = swap; 1)
} 1)




3amepbl BpemeHuU

3aBucMmMocTb BpemeHn 1000 utepaunn ot pasmepa CETKU

- lNocneposartenbHaga nporpamma = DPC++ ~ OpenMP

1000

Paamep ceTku




AHann3 NnpousBOANUTENIbHOCTMH:
BekTopusauma (Intel® Advisor)

& Program metrics
Elapsed Time 31.42s
Vector Instruction Set AVX
Number of CPU Threads 8

& Performance characteristics

Metrics

Total

v GFLOPS
GFLOP Count

FP Arithmetic Intensity @

» GINTOPS

23.85
749.490
0.312
151

Total CPU time
Time in 2 vectorized loops
Time in scalar code

& Program metrics
Elapsed Time 61.04s
Vector Instruction Set AVX, SSE2, SSE
Number of CPU Threads 8

& Performance characteristics

Metrics

242.21s
209.11s
33.10s

Total

v GFLOPS

GFLOP Count

FP Arithmetic Intensity @
» GINTOPS

14.75
900.005
0.313
8.62

Total CPU time
Time in 9 vectorized loops
Time in scalar code

456.27s
433.67s
22.60s




AHann3 NnpousBOANUTENIbHOCTMH:
Napannennam no agpam(intel® VTune)

Effective CPU Utilization Histogram

This histogram displays a percentage of the wall time the specific number of CPUs were running simultaneously. Spin and Overhead time adds
utilization value.
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Effective CPU Utilization Histogram

This histogram displays a percentage of the wall time the specific number of CPUs were running simultaneously. Spin and Overhead time adds
utilization value.
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3aKn4yYeHue

Yto caenaHo?

* [lo3HakommCA CO cpeacTBOM Napasie/lbHOro NPporpammmnpoBaHunA
DPC++.

* [lpoBeaeHO cpaBHeHMe npounssoantenbHoctn DPC++ n OpenMP Ha
3agave pewweHna 2D BONHOBOro ypaBHeHMUA.

* BbinoNHEH aHan3 NPOU3BOANTENBHOCTM € NOMOLLbIo cpeacTs Intel.
Kakue BbiBOADbI?

* B tectoBou nporpamme Ha DPC++ 6e3 AononHUTENbHbBIX YCUANI

YAa/10Cb ,£I,O6l/lTbCFI UCMNoJ1ib30BaHNA BCEX BNAOB NMapaane/simn3ma B
CPU.
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