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'McTorpamma uBeToB U306paKeHUn
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https://commons.wikimedia.org/wiki/File:Image and histogram.png?uselang=ru
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'Mctorpamma uBetoB usobpaxkeHua (CPU)

// BbloeneHue namATU non usobpaxeHue
size t size = sizeof(uint8 t) * width * height;
uint8 t *image = (uint8_t *)malloc(size);
if (image == NULL) {
fprintf(stderr, "Allocation error.\n");
exit (EXIT_FAILURE);
}
// WHuumanusauma mnsobpaxeHus
srand(9);
for (size t i = 0; 1 < size; i++)
image[i] = (rand() / (double)RAND MAX) * 255;

// WHuumanusauma rucTtorpammol
int hist[256];
memset(hist, @, sizeof(*hist) * 256);



'Mctorpamma uBetoB usobpaxkeHua (CPU)

void hist host(uint8 t *image, int width, int height,

int *hist)
{
for (int 1 = @; i < height; i++)
for (int j = 0; j < width; j++)
hist[image[i * width + j]]++;
}

HeperynapHbin wabnoH
A0CTYyNna K NamaTtu —
maccuy hist



'Mctorpamma uBetoB usobpaxeHma (GPU)

KaxXabih noToK o6pabaTtbiBaeT oAMH NUKCENb U306parkeHus

// TvcTtorpamma B namatTun GPU

int *d _hist = NULL;

cudaMalloc((void **)&d hist, sizeof(*d hist) * 256);
cudaMemset(d hist, 0, sizeof(*d hist) * 256);

uint8 t *d_image = NULL;
cudaMalloc((void **)&d image, size);
cudaMemcpy(d_image, image, size, cudaMemcpyHostToDevice);

int threadsPerBlock = 1024;

int blocksPerGrid = (size + threadsPerBlock - 1) / threadsPerBlock;

hist gpu<<<blocksPerGrid, threadsPerBlock>>>(d_image, width,
height, d hist);

cudaMemcpy (hist, d hist, sizeof(*d hist) * 256, cudaMemcpyDeviceToHost);



'Mctorpamma uBetoB usobpaxeHma (GPU)

KaxXabih noToK o6pabaTtbiBaeT oAMH NUKCENb U306parkeHus

__global  void hist gpu(uint8 t *image, int width, int height,
int *hist)
{
size t size = width * height;
int 1 = blockIdx.x * blockDim.x + threadIdx.Xx;
if (1 < size) {
hist[image[i]]++;
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McTorpamma LUBeTOB M306paXKeHUA: TecT

$ ./hist
Sum (CPU) = 104857600.000000
CUDA kernel launch with 102400 blocks of 1024 threads

CPU version (sec.): 0.052969
GPU version (sec.): 0.068165
Memory ops. (sec.): 0.000019
Speedup: 0.78

Speedup (with mem ops.): 0.78

$ ./hist
Sum (CPU) = 104857600.000000
CUDA kernel launch with 102400 blocks of 1024 threads

CPU version (sec.): 0.052965
GPU version (sec.): 0.068171
Memory ops. (sec.): 0.000020
Speedup: 0.78

Speedup (with mem ops.): 0.78




'Mctorpamma uBetoB usobpaxeHma (GPU)

KaXXabi noToK obpabartbiBaeT oguH NMKcenb nsobparkeHusn

__global  void hist gpu(uint8 t *image, int width, int height,

{

int *hist)

size t size = width * height;
int 1 = blockIdx.x * blockDim.x + threadIdx.Xx;
if (i < size) {

hist[image[i]]++;

¥

MoTOKM 0a4HOBPEMEHHO YUTAIOT U 3aNUCLIBAIOT AaHHbIE
B OAHMU U Te e aueuKun Tabnunubi hist[0..255] — data race



CUDA Atomic Functions

AromapHana ¢yHKuua (CUDA atomic function) — dpyHKUMA, BbINOAHAOWAA onepauuto
read-modify-write (RMW) Hag 32 nnu 64 6UTHbIM 3HaYeHMeMm B rNnobanbHOM UK
pasagenaemoun namatn GPU

int atomicAdd(int* address, int val);
unsigned long long int atomicAdd(unsigned long long int* address,

unsigned long long int val);

float atomicAdd(float* address, float val); // compute capability >= 2.0

int atomicSub(int*
int atomicMin(int*
int atomicAnd(int*
int atomicXor(int*
int atomicCAS(int*

address,
address,
address,
address,
address,

int
int
int
int
int

val);
val);
val);
val);
compare, int val);

https://docs.nvidia.com/cuda/cuda-c-programming-guide/#atomic-functions



https://docs.nvidia.com/cuda/cuda-c-programming-guide/#atomic-functions

atomicAdd ana double (CAS-based)

__device  double atomicAdd(double* address, double val)

{

unsigned long long int* addr = (unsigned long long int*)address;
unsigned long long int old = *addr, assumed;

do {
assumed = old;
old = atomicCAS(addr, assumed,
__double _as_longlong(val +
__longlong _as_double(assumed)));

} while (assumed != old); int atomicCAS(int* address, int compare, int val);

return __longlong_as_double(old); 1. 3arpy»aet B old 3Ha4yeHue no agpecy address
2. 3anucbiBaeT 06paTHO 3HaYeHue:
(old == compare) ? val : old
3. BosBpauwaetold



'Mctorpamma uBetoB usobpaxeHma (GPU)

__global  void hist gpu atomic(uint8 t *image, int width,
int height, int *hist)
{
size t size = width * height;
int 1 = blockIdx.x * blockDim.x + threadIdx.Xx;

if (i < size) {
atomicAdd(&hist[image[i]], 1);
}



'Mctorpamma uBetoB usobpaxeHma (GPU)

__global  void hist gpu atomic(uint8 t *image, int width,

{

int height, int *hist)

size t size = width * height;
int 1 = blockIdx.x * blockDim.x + threadIdx.Xx;
int stride = blockDim.x * gridDim.Xx;

while (i < size) {
atomicAdd(&hist[image[i]], 1);
1 += stride;

Ecav nukcenen bonblue
ymcaa NOTOKOB



3aaaHue

Histogram calculation in CUDA
http://developer.download.nvidia.com/compute/cuda/1.1-
Beta/x86 website/projects/histogram64/doc/histogram.pdf

NpoeAa: noKanbHble rTMCTOorpamMmmbl U UX camaHme + onTMMmn3aumnA pa6OTbI C NaMATbIO


http://developer.download.nvidia.com/compute/cuda/1.1-Beta/x86_website/projects/histogram64/doc/histogram.pdf

