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Optimization of Data Transfer and Kernel Execution

for Video Processing Library RaVioli
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1 Nagoya Institute of Technology

Abstract Programmers need to understand the complicated GPU structure deeply to utilize GPUs that can ef-
ficiently execute image and video processing. We have proposed a video processing library RaVioli/CUDA that
is an improvement of RaVioli for supporting a GPU platform called CUDA. RaVioli/CUDA frees programmers
from special notations for CUDA programming. However, it still leaves place for utilizing GPUs. For solving this
problem, we propose improvements of RaVioli/CUDA for utilizing GPUs by optimizing data transfer and kernel
function execution. By the result of experiments with a video processing program, we show that the proposed
method improves performance 3-fold against the traditional RaVioli/CUDA.
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RV_Image* img;
img->procPix( GrayScale ); 7

program

for(y =0;y <480; y++)
for( x = 0; x < 640; x++)
new.pixel[x][y]
= GrayScale( img.pixel[x][y] );
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Gray_knl(int* in, int*out,
int width, int height){
int x = blockDim.x +blockldx.x +threadldx.x;
int y = blockDim.y +blockldx.y +threadldx.y;
if(x < width && y < height){
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cudaProcPix()
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void Gray(RV_Image* img){
Cufunction cuFunction;
device.GetKernelHandle(&cuFunction,
“Gray_knl");
[img -> cudaProcPix(&cuFunction); |

}
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1 void BinarizeStage(RV_Datax data){ /x 2 fHft */
2 CUfunction cuFunction;

3 device.GetKernelHundle(&cuFunction,” Binarize_knl”);
4 data —> image —> cudaProc(cuFunction,data);

5 }

6 void EdgeStage(RV_Datax data){ /* T v Vi x/
7 CUfunction cuFunction;

s device.GetKernelHundle(&cuFunction,” Edge_knl”);
o data —> image —> cudaProc(cuFunction,data);

0 }

11 void main(int arge, char argv[]){ /* main % x/
12 RV_Video video;

13 RV_StageVector DetectEdge;

1 JAT =TV B

15 DetectEdge.push(BinarizeStage);

16 DetectEdge.push(EdgeStage);

17 /R D FEAT

18 // wideo.runOuverlap(DetectEdge, 0);

19 video.runOverlap(DetectEdge, 1);

20 }
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1 void RV_Video::runOverlap

2 (RV_StageVectorx StageV, int dep){

3 int loop;

4 if(dep == 0){
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6 telse{

7 /x AN = LABOFHE L TR «/

8 int stream_num = CalcStreamNum();
o/ stream HERLE X E ) HER «/

10 CUstream st[stream_numl;

11 CUdeviceptr device[stream_num];

12 for(int i=0; i < stream_num; i++){

13 cudaStreamCreate(&stl[i]);
14 cuMemAlloc(&device[i], MEM_SIZE);
15 }

16 /* FATRIA */
17 for(int i=0; i < stream_num; i+, loop++){

18 i %= stream_num;

19 cuMemcpyHtoDAsync(device[i], frame[loop],
20 MEM_SIZE, st[i]);
21 kernelCallAsync(StageV —> Kernel(frame[loop],st[i]));
22 cuMemcpyDtoHAsync(frame[loop], deviceli],
23 MEM_SIZE, st[i]);
2w}

25 /x AERVHRE stream BEEE «/

26 for(int i=0; i < stream_num; i++){

27 cuMemFree(device[i]);

28 cudaStreamDestroy (st[i]);

29 }
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2 }
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