In this tutorial, we’ll work through some basic CUDA examples to see how we can apply CUDA to scientific computing.
#include <random>
#include <iostream>
#include <fstream>

using namespace std;

int main(int argc, char** argv)
{
	std::random_device rd;
	std::mt19937 gen(rd());
	gen.seed(1); //Fix the seed to make this deterministic
	std::uniform_int_distribution<int> dis(1, 10000);

	int *a, *b, *res;
	int size = 50000;

	a = new int[size];
	b = new int[size];
	res = new int[size];

	for (int i = 0; i < size; i++)
	{
		a[i] = dis(gen);
		b[i] = dis(gen);
	}

	for (int i = 0; i < size; i++)
	{
		res[i] = a[i] * b[i];
	}

	ofstream ofs;
	ofs.open("results.txt");

	for (int i = 0; i < size; i++)
	{
		ofs << res[i] << endl;
	}

	ofs.close();

	delete a;
	delete b;
	delete res;
}





























#include "cuda_runtime.h"
#include "device_launch_parameters.h"

#include <stdio.h>
#include <random>
#include <fstream>

#define size 50000

using namespace std;

__global__ void CalcProducts(int *a, int *b, int *res)
{
	int ind = (blockDim.x * blockIdx.x) + threadIdx.x;

	if(ind < size)
		res[ind] = a[ind] * b[ind];
}

int main()
{
	std::random_device rd;
	std::mt19937 gen(rd());
	gen.seed(1); //Fix the seed to make this deterministic
	std::uniform_int_distribution<int> dis(1, 10000);

	int *d_a, *d_b, *d_res;
	int *h_a, *h_b, *h_res;

	h_a = (int*)malloc(size * sizeof(int));
	h_b = (int*)malloc(size * sizeof(int));
	h_res = (int*)malloc(size * sizeof(int));

	for (int i = 0; i < size; i++)
	{
		h_a[i] = dis(gen);
		h_b[i] = dis(gen);
	}

	cudaMalloc((void**)&d_a, size * sizeof(int));
	cudaMalloc((void**)&d_b, size * sizeof(int));
	cudaMalloc((void**)&d_res, size * sizeof(int));

	cudaMemcpy(d_a, h_a, size * sizeof(int), cudaMemcpyHostToDevice);
	cudaMemcpy(d_b, h_b, size * sizeof(int), cudaMemcpyHostToDevice);

	free(h_a);
	free(h_b);

	int blockSize = 512;
	int gridSize = (int)ceil(size / blockSize) + 1;

	CalcProducts <<<gridSize, blockSize >>> (d_a, d_b, d_res);

	cudaFree(d_a);
	cudaFree(d_b);
































	cudaMemcpy(h_res, d_res, size * sizeof(int), cudaMemcpyDeviceToHost);

	cudaFree(d_res);

	ofstream ofs;
	ofs.open("results.txt");

	for (int i = 0; i < size; i++)
	{
		ofs << h_res[i] << endl;
	}

	ofs.close();

	free(h_res);
}










Exercise: Parallel Pi
[bookmark: _GoBack]Comparable to the work with MPI, write a CUDA-enabled version of the parallel pi code.  You should ensure that the accuracy level (“n” passed into the pi function) can be set by the user from console.
[image: ]
image1.emf
double   pi ( int   n )   {        double   sum   =   0.0 ;        int   sign   =   1 ;        for   ( int   i   =   0 ;   i   <   n ;   ++ i )   {                        sum   +=   sign /( 2.0 * i + 1.0 );            sign   *=   - 1 ;        }        return   4.0 * sum ;   }  


