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CUDA SDK

• CUDA 
(https://developer.nvidia.com/cuda-
downloads)
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• CUDA7.5
6.5

https://developer.nvidia.com/cuda-downloads
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“nvcc --version“
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Visual Studio2013 CUDA

• Visual Studio2013
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Hello World

#include <stdio.h>

int main(int argc, char *argv[])
{

printf("Hello World.¥n");

return 0;
}
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1. CUDA 7.5 
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1. NVIDIA CUDA 7.5
Code

2. CUDA C/C++ File
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”filter.cu”
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Compute Capability
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1. CUDA C/C++ Common

2. TargetMachine Platform
64-bit(--machine 64)
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1. CUDA C/C++ Device

2. Code Generation
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1. CUDA7.0
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1. “cudart.lib”
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• x

• main.cpp filter.cu

•

• CPU main.cpp
GPU filter.cu

main.cpp filter.cu

• float

• float



#include <stdio.h>
#include <fstream>
#include <string>
#include <cuda_runtime.h>

void customFilter(
float *output, const float *input,
const int width, const int height, const int n,
const float *kernel, const int* offset,
const int kernelLength);

/* PPM */
void SavePPM(const char* filename, const int width,

const int height, const float* image)
{

std::ofstream fout(filename);
fout << "P3" << std::endl << width

<< " " << height << std::endl << "255" << std::endl;
for (int i = 0; i < width*height; i++) 

fout << (int)(image[3 * i + 0] * 255) << " "
<< (int)(image[3 * i + 1] * 255) << " "
<< (int)(image[3 * i + 2] * 255) << std::endl;

fout.close();
}

int main(int argc, char *argv[])
{

/* 128x128 */
int width = 128, height = 128, n = 3;

/* */
float* oImage, *iImage;
cudaMallocManaged(&iImage, sizeof(float) * width*height*n);
cudaMallocManaged(&oImage, sizeof(float) * width*height*n);

/* */
for (int h = 0; h < height; h++)
{

for (int w = 0; w < width; w++)
{

float col 
= ((w - w % 4) / 4) % 2 == 0 ? 1.0 : 0.0;

iImage[n*width*h + n*w + 0] = col;// red
iImage[n*width*h + n*w + 1] = col;// green
iImage[n*width*h + n*w + 2] = col;// white

}
}

/* */
SavePPM("input.ppm", width, height, iImage);

/* */
float *kernel;
cudaMallocManaged(&kernel, sizeof(float) * 9);

kernel[0] = 1; kernel[1] = 1; kernel[2] = 1;
kernel[3] = 1; kernel[4] = 1; kernel[5] = 1;
kernel[6] = 1; kernel[7] = 1; kernel[8] = 1;

/* */
int *offset;
cudaMallocManaged(&offset, sizeof(int) * 9 * 2);
offset[0] = -1;  offset[1] = -1;
offset[2] = 0;  offset[3] = -1;
offset[4] = 1;  offset[5] = -1;
offset[6] = -1;  offset[7] = 0;
offset[8] = 0;  offset[9] = 0;
offset[10] = 1;  offset[11] = 0;
offset[12] = -1;  offset[13] = 1;
offset[14] = 0;  offset[15] = 1;
offset[16] = 1;  offset[17] = 1;

/* run CUDA filter kernel */
customFilter(

oImage, iImage, width, height, n,
kernel, offset, 9);

/* CUDA */
cudaDeviceSynchronize();

/* */
SavePPM("output.ppm", width, height, oImage);

/* */
cudaFree(kernel);
cudaFree(iImage);
cudaFree(offset);
cudaFree(oImage);

/* */
cudaDeviceReset();

return 0;
}

#include "device_launch_parameters.h"

__global__
void customFilterKernel(

float *output, const float *input,
const int width, const int height, const int n,
const float *kernel, const int* offset, const int kernelLength)

{
/* */
int gid = blockDim.x * blockIdx.x + threadIdx.x;
if (gid < width*height*n)
{

float v = 0.0;
float sum_weight = 0.f;

/* */
int c = gid % n;
int w = ((gid - c) / n) % width;
int h = ((gid - (n * w + c)) / (n*width));

/* */
for (int i = 0; i < kernelLength; i++)
{

int ofx = offset[2 * i + 0];
int ofy = offset[2 * i + 1];

int x = w + ofx;
int y = h + ofy;

if (x < 0 || x >= width || y < 0 || y >= height)
continue;

float weight = kernel[i];
sum_weight += weight;

v += weight * input[n * width * y + n * x + c];
}
output[gid] = v / sum_weight; /* */

}
}
void customFilter(

float *output, const float *input,
const int width, const int height, const int n,
const float *kernel, const int* offset, const int kernelLength)

{
dim3 blockDim(128);
dim3 gridDim((width*height*n + blockDim.x - 1) / blockDim.x);
customFilterKernel <<<gridDim, blockDim >>>

(output, input, width, height, n,
kernel, offset, kernelLength);

}

main.cpp filer.cu





• 5120 x 2560 [pixel]

• 21x21

•

– CPU: Intel Core i7 3.00GHz, 8-core, 16-thread

– GPU: Geforce GTX 980 (2048-cuda core)

•

– CPU 30.1[sec]

– CPU 5.18[sec]

– GPU (CUDA): 1.23[sec]

CUDA

64kB




