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1. Tlocranoska 3ajja4u

HeobxommMo crenepupoBaTh MacchB, cojepzkaimmii 10° ciydaifnbix dmces, mc-
1oJib3yst BozmoykHocTu 1tatdopmbl CUDA. Tlosyuennslii pe3yabrar cpaBHUTH C OJI-

HOTIOTOYHON TTPOTrpaMMOii ¢ aHAJOTUIHON (PYHKITMOHATIHHOCTHIO.



2. AnropurtMm perieHust

J171s1 reHepaIn MacCUBa CJIyYailiHbIX YUCes BOCHoIb3yeMcest 0ubmorexoit cuRAND
[1], mocraBisemoii Bmecte ¢ miardopmoit CUDA. s sTtoro ormimem dbyHKINIO
__global _ void setupKernel(unsigned long seed, curandState *state), nauruausu-
PYIOILYIO TeHepaTop caydaiiubix uncent, n pyakmmio  global  void generateRandomNur
numbers, curandState *globalState, int size), BBITOIHSIOIYO HEMOCPEICTBEHHYIO Te-

HEpalnnuio MaCChUBa CﬂyqaﬁHle YHUCEJI.



3. AmnmapatHoe obeciiedeHue

[ts1 BbINOJIHEHUST 3aJ1a4n UCToJb3oBatack 9BM co ciemyromumn xapakrepu-

CTUKAMIL:
e CPU - Intel Core i7 4710MQ 2.5 Ghz
e RAM - 8Gb

e GPU - nVidia GeForce 940M



4. Ilporpammuoe obecriedueHue

Ha ncnonbsyemoit 9BM ycranosiena OC Linux Mint 17.2 x64 u nmaker CUDA-
Toolkit Bepcuu 7.0



5. Pesynbrarn

B pe3yJIbTaTe BBLIIIOJHECHUA IIPDOTPaMMBI ITIOJYY€HbI CJICAYIOIINE PE3YJILTATDBI:

e Bpeus somonnenns na CPU npu pasmepe maccusa 107 - 80 mc

e Bpemsa nnunmammsaiun renepatopa ciaydainnix dnces sa GPU curand init mpu

pazmepe Maccnsa 107 - 250 mc
: 7
e Bpewmsa coznmanng ciydaiiHeIX dmces npu pa3Mepe maccuBa 10 - 150 mc

[IpoTecTipoBaTh mporpaMMy Ipi TpedyeMoM pasmepe Maccusa B 10% He ynasocs,

T.K., ObLJIa MOJIydeHa olrOKa BpeMeH! BbloJiHeHus: out of memory.



6. I'paduk, cpaBnenne
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BpemA, mc

350

250 -~ CPU

== GPU init
200 GPU

== GPU summ

150
100

50

D'r_d___

100000 1000000 10000000

Paamep maccusea



7. BwniBox

Ha npusenennom rpaduke BIJIHO, UTO CO3/IaHIE MACCUBA, CJIYUalHBIX YUCE]T IIPU
nomorn oubanorekn cuRAND snaunTebHO MejIeHHee, 9eM co3/iaHne aHaJ0rnTIHOrO
MaccuBa B OJHOIIOTOYHOI mporpamme, BbinosHsiemoit Ha CPU, onnako dbopmupona-
Hue janHoro mMaccusa B namstu GPU ocBoboxKiaeT oT HEOOXOIMMOCTH KOIIMPOBAHUSI

nanabix 13 RAM 9BM B naMsiTh BUI€OKAPTHI.
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8. llpunoxkenue

JIuctunr 1

#include <iostream>
#include <numeric>
#include <stdlib.h>
#include <curand.h>
#include <curand_kernel.h>
#include <time.h>

#include <stdio.h>

#include <chrono>

static void CheckCudaErrorAux (const char *, unsigned,

const char *, cudaError_t);

#define CUDA_CHECK_RETURN(value) CheckCudaErrorAux(__FILE__,
__LINE__, #value, value)

using namespace std;

__global__ void setupKernel (unsigned long seed, curandState *state)
int i1d = threadldx.x + blockIdx.x * blockDim.x;
curand_init((seed << 20) + id, 0, 0, &statelid]);

__global__ void generateRandomNumbers(float* numbers,

curandState *globalState, int size) {
int 1 = threadldx.x + blockIdx.x * blockDim.x;

if (i < size) {

curandState localState = globalStateli];
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numbers[i]= curand_uniform( &localState );
globalState[i] = localState;
+

int main(void)

{
static const int WORK_SIZE = 10000 * 1000;

int nDevices;

CUDA_CHECK_RETURN (cudaGetDeviceCount (&nDevices)) ;

if (nDevices == 0) {
return 1;

+

float *cpuData = new float[WORK_SIZE];

srand (time(0)) ;

using clock = std::chrono::high resolution_clock;
auto cpuThreadStart = clock::now();

for (int i = 0; i < WORK_SIZE; i++) {

*(cpuData + i) = rand();

¥
auto cpuThreadStop = clock: :now();

cout << "Cpu time: " << chrono::duration_cast<chrono

(cpuThreadStop - cpuThreadStart).count() << " ms" <<

::milliseconds>

endl;
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delete[] cpuData;

float *gpuData;
CUDA_CHECK_RETURN (cudaMalloc((void **)&gpuData, sizeof (float)*WORK_SIZE));
CUDA_CHECK_RETURN (cudaMemset (gpuData, 0, sizeof(float)*WORK_SIZE));

curandState *devStates;
CUDA_CHECK_RETURN (cudaMalloc((void **)&devStates,
sizeof (curandState) * WORK_SIZE));

static const int BLOCK_SIZE = 384;
const int blockCount = (WORK_SIZE+BLOCK_SIZE-1)/BLOCK_SIZE;

cudaEvent_t setupStart = 0, setupStop = 0;
cudaEventCreate (&¥setupStart) ;
cudaEventRecord (setupStart, 0);

setupKernel<<<blockCount, BLOCK_SIZE>>>(time(NULL), devStates);

cudaEventCreate (&setupStop) ;
cudaEventRecord (setupStop, 0);

cudaEventSynchronize (setupStop) ;

float setupMilliseconds = O;
cudaEventElapsedTime (&setupMilliseconds,
setupStart, setupStop);

cout << "Setup time: " << setupMilliseconds << " ms" << endl;
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cudaEvent_t gpuThreadStart = 0, gpuThreadStop = 0;
cudaEventCreate (&gpuThreadStart) ;
cudaEventRecord(gpuThreadStart, 0);

generateRandomNumbers<<<blockCount, BLOCK_SIZE>>>
(gpuData, devStates, WORK_SIZE);

CUDA_CHECK_RETURN (cudaPeekAtLastError());
CUDA_CHECK_RETURN (cudaDeviceSynchronize()) ;
cudaEventCreate (&gpuThreadStop) ;
cudaEventRecord (gpuThreadStop, 0);

cudaEventSynchronize (gpuThreadStop) ;
float gpuMilliseconds = O;
cudaEventElapsedTime (&gpuMilliseconds,

gpuThreadStart, gpuThreadStop);

CUDA_CHECK_RETURN (cudaFree (gpuData) ) ;

cout << "Gpu time: " << gpuMilliseconds << " ms" << endl;

* Check the return value of the CUDA runtime API call and exit
* the application if the call has failed.

*/
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static void CheckCudaErrorAux (const char *file, unsigned line,
const char *statement, cudaError_t err) {

if (err == cudaSuccess)

return;

std: :cerr << statement<<" returned " <<

cudaGetErrorString(err) << "("<<err<< ") at

"<<file<<":"<<1line << std::endl;

exit (1);

b
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CIMCOK JIUTepaTyphl

1. cuRAND. 2015. http://docs.nvidia.com/cuda/curand/index.html.



