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CUDA Basics
__global__
Global functions run on the device… but are called from host code
__host__
Host functions run on the CPU.

__device__
As your programs increase in their size / complexity – so too will your need to use functions
Device functions behave in a very similar manner to normal C functions. 
__device__ float my_device_function(float x)
{
  return x + 1;
}

However, there are some restrictions..

Do

Device functions can only be called from either:

· The kernel function

· Other device function


Don’t

Device functions do not support recursive function calls

Indirect function calls through pointers is not permitted

__device__ int my_illegal_recursive_device_function(int x)
{
  if(x == 0) return 1;
  return x * my_illegal_recursive_device_function(x-1);
}

Calling a device function the CPU
You will need to write a __global__ function which calls the __device__ function

Calling a device function from the device
__device__ float my_second_device_function(float y)
{
  return my_device_function(y) / 2;
}
Barrier Syncronization
Sometimes it is necessary to ensure all threads have completed one section of their work before continuing – This is called barrier synchronization
All threads wait when they reach a barrier, until all other threads have reached the same point before being released to carry on.

__syncthreads__ runs on each block
NB> Avoid using syncthreads in conditional statements / loops
Multiple syncthreads can be used – however, each one is unique – ensuring all threads wait until all others have reached the same point.

NB> There is no global barrier routine available in CUDA.
Workaround:

Return from kernel and place a barrier in the CPU using cudaThreadSynchronize()
Events
cudaEvent_t start, stop;
cudaEventCreate(&start);
cudaEventCreate(&stop);
cudaMemcpy(d_x, x, N*sizeof(float), cudaMemcpyHostToDevice);

cudaMemcpy(d_y, y, N*sizeof(float), cudaMemcpyHostToDevice);

cudaEventRecord(start);
saxpy<<<(N+255)/256, 256>>>(N, 2.0f, d_x, d_y);

cudaEventRecord(stop);
cudaMemcpy(y, d_y, N*sizeof(float), cudaMemcpyDeviceToHost);

cudaEventSynchronize(stop);
float milliseconds = 0;

cudaEventElapsedTime(&milliseconds, start, stop);
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