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❑

❑

Host Device



▪

int main(void)  {

printf("Hello World!\n“);

return 0;

}      

▪

__global__ void newkernel(void) {

}

int main(void)  {

newkernel<<<1,1>>>();

printf("Hello World!\n“);

return 0;

}      

Called from the host and 
executed on the device

①
②



▪

❑ cudaMalloc(), cudaFree(), cudaMemcpy()

▪

❑ cudaMalloc((void **)&a, size);

▪

❑ cudaMemcpy(d_a, &a, size, cudaMemcpyHostToDevice);

▪

❑ cudaFree(d_a);
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▪ add()

__global__ void add(int *a, int *b, int *c) {

*c = *a + *b;

}      

▪ add()

add<<< 1, 1 >>>();

add<<< N, 1 >>>();



▪ add()

__global__ void add(int *a, int *b, int *c) {

c[blockIdx.x] = a[blockIdx.x] + b[blockIdx.x];

}      

▪ blockIdx.x

▪

c[0] = a[0] + b[0];              c[1] = a[1] + b[1]; 

c[2] = a[2] + b[2];              c[3] = a[3] + b[3]; 

Block 0

Block 2

Block 1

Block 3
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▪

▪ add()

__global__ void add(int *a, int *b, int *c) {

c[threadIdx.x] = a[threadIdx.x] + b[threadIdx.x];

}      

▪ threadIdx.x blockIdx.x 

▪ add()

add<<< 1, 1 >>>();

add<<< 1, N >>>();

1 block

N threads
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▪ add()

▪ blockDim.x

__global__ void add(int *a, int *b, int *c) {

int index = threadIdx.x + blockIdx.x * blockDim.x;

c[index] = a[index] + b[index];

}      

▪ main() 

#define N (256 * 256)

#define THREADS_PER_BLOCK 16

add<<< N/THREADS_PER_BLOCK, THREADS_PER_BLOCK >>>();
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▪ __shared__ 

▪

▪

▪ __syncthreads()

▪



▪

#define BLOCK_SIZE 16

__global__ void add(int *a, int *b, int *c) {

__shared__ int temp[BLOCK_SIZE];

int index_1 = threadIdx.x + blockIdx.x * blockDim.x;

int index_2 = threadIdx.x;

//Read input elements into shared memory

temp[index_1] = in[index_2];

} 

//Synchronize, ensure all the data is available

__syncthreads();



•

•

•

•

•

•

•

•



▪

▪

▪

▪ cudaMemcpy()

▪ cudaMemcpyAsync()

▪ cudaDeviceSynchronize()

- Blocks the CPU until the copy is complete.

- Copy begins when all preceding CUDA calls 
have completed.

- Asynchronous, does not block the CPU.

- Blocks the CPU until all preceding CUDA calls 
have completed.



▪

▪ cudaGetDeviceCount(int *count)

▪ cudaSetDevice(int device)

▪ cudaGetDevice(int *device)

▪ cudaGetDeviceProperties(cudaDeviceProp *prop, int device)

▪

▪

▪ cudaSetDevice(i) 

▪ cudaMemcpy(…) 
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▪

▪

▪

GPU Hardware General Architecture

▪

▪

▪ gpu_matrixadd(int *a, int *b, int *c, int N)

▪ gpu_matrixmult(int *a, int *b, int *c, int N)
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