® Basic Kernels and Execution on GPU
® Basic Memory Management
® Coordinating CPU and GPU Execution




® parallel code (kernel) is launched and
executed on a device by many threads

® Launches are hierarchical
®

® Familiar serial code is written for a thread
®
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® Threads launched for a parallel section are

partitioned into thread blocks
.

® Thread block is a group of threads that can:
o
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cudaMemcpy ()




// Compute vector sum C = A+B
// Each thread performs one pair-wise addition

__global

threadIdx.x blockDim.x blockIdx.x

// Run grid of N/256 blocks of 256 threads each
vecAdd<<< N/256, 256>>>

// Compute vector sum C = A+B
// Each thread performs one pair-wise addition
__global

threadIdx.x blockDim.x blockIdx.x

// Run grid of N/256 blocks of 256 threads each
vecAdd<<< N/256, 256>>>




// allocate and initialize host (CPU) memory

// allocate device (GPU) memory

cudaMalloc
cudaMalloc
cudaMalloc

// copy host memory to device

cudaMemcpy
cudaMemcpyHostToDevice

cudaMemcpy
cudaMemcpyHostToDevice

// execute grid of N/256 blocks of 256 threads each

// execute grid of N/256 blocks of 256 threads each

// copy result back to host memory

cudaMemcpy
cudaMemcpyDeviceToHost

// do something with the result..

// free device (GPU) memory
cudaFree
cudaFree
cudaFree




__global__

blockldx.x*blockDim.x + threadldx.x

__global__

blockldx.x*blockDim.x + threadldx.x
blockldx.x 0000111122223333

__global___

blockldx.x*blockDim.x + threadldx.x
threadldx.x

® Cc/C++ with some restrictions:

® Must be declared with a qualifier:
® __global__

® __device__

® __host__

® host __device__
-




® CPU and GPU have separate memory

spaces
.

® pointers are just addresses

® Host (CPU) manages device (GPU) memory:
.

cudaMalloc (void ** pointer, size_t nbytes)

cudaMemset (void * pointer, int value, size_t
count)

® cudaFree (void* pointer)

cudaMalloc
cudaMemset
cudaFree




® cudaMemcpy( void *dst, void *src, size_t nbytes,

enum cudaMemcpyKind direction);

enum cudaMemcpyKind
cudaMemcpyHostToDevice
cudaMemcpyDeviceToHost
cudaMemcpyDeviceToDevice

® Non-blocking copies are also available

int *d_a=0, *h_a=0; // device and host pointers




cudaMalloc( (void**)&d_a, num_bytes );

O==d a

cudaMemset( d_a, 0, num_bytes );
cudaMemcpy( h_a, d_a, num_bytes,
cudaMemcpyDeviceToHost );




// Reorder values based on keys

// Each thread moves one element
__global

threadIdx.x blockDim.x blockIdx.x

// Run grid of N/256 blocks of 256 threads each
shuffle<<< N/256, 256>>>




® Threads:
®

® Blocks:
®

Device

® Dimensions set at launch
)

® Built-in variables:
®

Block (1, 1)
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__global

blockldx.x*blockDim.x + threadldx.x
blockldx.y*blockDim.y + threadldx.y




cudaMalloc

__global___

cudaMemset

blockldx.x*blockDim.x + threadldx.x
blockldx.y*blockDim.y + threadldx.y

cudaMemcpy

cudaFree

® Any possible interleaving of blocks should
be valid

® Blocks may coordinate but not synchronize

® OK
®

® Independence requirement gives




