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Texture K CUDA
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cudaArray
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Texture<> K CUDA (cudaArray)
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Surface<> K CUDA (cudaArray)

AaNodz390 3 0Gg3pA
I cudaArraySurfaceLoadStore
Au g HIGG 0 dZ3/AD DG PIP 3K GDz QGdzdza &
i UoD&La&3pP DD dzdza Dz 3dzQ0j p GDz
i Byte-GOHiQ P GA&3ZE ¢G
AUHIQ G HHG) GKGdz50 GOQHio p GK dzG
I Clamp, Zero, Trap




Texture<> K CUDA (linear)
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Texture K CUDA (linear)

texture< float ,1, cudaReadModeElementType > texRef;

__global__ void kernel 1 ( float *data)

{ int  idx = blockldx.x * blockDim.x + threadldx.x;
data [idx] = tex1Dfetch(texRef, idx);

}

int  main( int argc, char **argv)

{

float  *hA = NULL, *hB = NULL, *dA = NULL, *dB = NULL;

for ( int idx =0;idx < numThreads * numBlocks; idx++)
hA[idx] = sinf(idx * 2.0f * Pl / (numThreads * numBlocks) );

cudaMemcpy ( dA, hA, memSizelnBytes, cudaMemcpyHostToDevice  );
cudaBindTexture(0, texRef, dA, memSizelnBytes);

dim3 threads = dim3 ( numThreads );
dim3 blocks = dim3 ( numBlocks );

kernel 1 <<<blocks, threads >>> (dB);
cudaThreadSynchronize();
cudaMemcpy ( hB, dB, nMemSizelnBytes, cudaMemcpyDeviceToHost  );

return 0;




Texture K CUDA (cudaArray)

texture< float ,2, cudaReadModeElementType > texRef;

{

}

int

{

global__ void kernel ( float *data)

int  idx = blockldx.x * blockDim.x + threadldx.x;

data [idx + blockldx.y * gridDim.x * blockDim.x] = tex2D(g_TexRef, idx, blockldx.y);

main ( int argc, char * argv(])
float * hA = NULL, *hB = NULL, *dA = NULL, *dB = NULL; /I linear memory pointers
cudaArray  * paA = NULL; Il device cudaArray pointer
cudaChannelFormatDesc cfD=cudaCreateChannelDesc(32,0,0,0, cudaChannelFormatKindFloat );

cudaMallocArray(&aA, &cfD, numBlocksX * numThreads, numBlocksY);

for (int idx = 0; idx < nThreads * nBlocksX; idx++) {
hA[idx] = sinf(idx*2.0f*P1l/(numThreads*numBlocksX) );
hA[idx + numThreads * numBlocksX] = cosf(idx*2.0f*Pl/(hnumThreads*numBlocksX) );

}

cudaMemcpyToArray(aA,0,0,hA,memSizelnBytes, cudaMemcpyHostToDevice );
cudaBindTextureToArray(texRef, paA);

dim3 threads = dim3 ( numThreads );

dim3 blocks = dim3 ( numBlocksX, numBlocksY );

kernel 2<<<blocks, threads >>> (dB);

cudaThreadSynchronize();

cudaMemcpy ( hB, dB, memSizelnBytes, cudaMemcpyDeviceToHost  );

return 0;
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BINDLESS EXTURES

AOnly Kepler hardware

AUp to 1M of textures

ANot more static only vars

ACan at runtime determine which texture to pass
ANew object &cudaTextureObject_t

AUse standard access functions




BINDLESS EXTURES

#define N 1024

__global__ void myKernel ( cudaTextureObject_t tex )

{ int i = blockldx.x * blockDim.x + threadldx.x;
float  x =tex1Dfetch (tex, i);

}

int main ()

{

float * buffer;

cudaMalloc ( &buffer, N*sizeof(float) );
cudaResourceDesc resDesc;

memset ( &resDesc, 0, sizeof ( resDesc ) );

resDesc.resType = cudaResourceTypeLinear;
resDesc.res.linear.devPtr = buffer;
resDesc.res.linear.desc.f = cudaChannelFormatKindFloat;
resDesc.desc.x =32; [/ bits per channel

resDesc.res.linear.sizelnBytes = N * sizeof ( float );
cudaTextureDesc texDesc;

memset ( &texDesc, 0, sizeof (texDesc ) );
texDesc.readMode = cudaReadModeElementType;

cudaTextureObject _t tex;
cudaCreateTextureObject ( &tex, &resDesc, &texDesc, NULL );

myKernel<<<blocks, threads>>> (tex);
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AGaussian Blur
AEdge Detection




Gaussian Blur
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Gaussian Blur

#define  SQR(X) ((x) * (x))
texture< float ,2, cudaReadModeElementType > texRef;

__global__ void GaussBlur(  float  *filteredlmage, int W, int H, float 1)

{

int  idx = blockldx.x * blockDim.x + threadldx.x;
int idy = blockldx.y * blockDim.y + threadldx.y;

float sum = 0.0f;
float result = 0.0f;

for (int ix= -rix<=r;ix++)
for (int iy= -riy<=r;iy++)
{

float w=exp( -(SQR(ix) + SQR(iy))/SQR());
result += w * tex2D(texRef, idx + ix, idy + 1y);
sum +=w;

}

result /= sum;

f ilteredimage[idx + idy * W] = result;
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EDGE DETECTION




Edge Detection
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Edge Detection
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Edge Detection
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Edge Detection
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Edge Detection
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Edge Detection
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Discrete Cosine Transform
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Discrete Cosine Transform
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Discrete Cosine Transform
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Discrete Cosine Transform
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Discrete Cosine Transform
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Discrete Cosine Transform

A8-N G &0 &dza 3 updDh G 3

i.llll.E




Discrete Cosine Transform
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Discrete Cosine Transform

A8-N G &0 &dza 3 upDh £G 3




Discrete Cosine Transform
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Discrete Cosine Transform
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Discrete Cosine Transform
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Discrete Cosine Transform

¢

Z:
G«
(N¢
X
o

O (N

—

0)

o [@))

O ~

~

0 &

¢ (N«

@ 2/
(N¢
@)
N
0)

I (
. >

G G« GLI)< G G«

ks

C
o >
&

Kaa®e3pD&goN GQ3dz

T £ &
> O

] GAAAZAZ0dz2NG |

- <
Hﬁ (N

2o O
> I T







Discrete Cosine Transform




Image Denoising
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for (int i< -R;I<R;i++) W[ signal[i] ]++;

i U] GdzZHin o Dz lj 3p NGk HIG DDA :

int  sum =0;

int  targetSum = N*rank;

for (int i<0; i<256; i++)

{

i G dzo Ggb& 0 GN o Dz

sum += h{i];
if (sum > targetSum) return i,
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Gaussian Blur
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