#include <iostream>
#include <mpi.h>
#include <math.h>
#include <random>
#include <fstream>

using namespace std;

int main(int argc, char** argv)
{
	MPI_Init(&argc, &argv);

	int rank, size;

	MPI_Comm_size(MPI_COMM_WORLD, &size);
	MPI_Comm_rank(MPI_COMM_WORLD, &rank);

	int max, min, qty;

	int numEls = -1;

	if (rank == 0)
	{
		cin >> numEls;
	}

	MPI_Bcast(&numEls, 1, MPI_INT, 0, MPI_COMM_WORLD);

	//The easy, but somewhat bad way.

	int *a = new int[numEls];
	int *b = new int[numEls];
	int *res = new int[numEls];

	if (rank == 0)
	{
[bookmark: _GoBack]		random_device rd;
		mt19937 gen(rd());
		gen.seed(1); //Fix the seed to make this deterministic
		uniform_int_distribution<int> dis(1, 10000);
		for (int i = 0; i < numEls; i++)
		{
			a[i] = dis(gen);
			b[i] = dis(gen);
		}
	}

	MPI_Bcast(a, numEls, MPI_INT, 0, MPI_COMM_WORLD);
	MPI_Bcast(b, numEls, MPI_INT, 0, MPI_COMM_WORLD);

	min = ceil(((float)numEls / (float)size) * (float)rank);
	max = ceil(((float)numEls / (float)size) * ((float)rank + 1.0f));
	qty = max - min;

	//We'll cheat a little, by setting all of the values to 0 - then reducing with MPI_SUM.

	for (int i = 0; i < numEls; i++)
	{
		res[i] = 0;
	}































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

	int *compRes = nullptr;

	if (rank == 0)
	{
		compRes = new int[numEls];
	}

	MPI_Reduce(res, compRes, numEls, MPI_INT, MPI_SUM, 0, MPI_COMM_WORLD);

	if (rank == 0)
	{
		ofstream ofs;
		ofs.open("results.txt");

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

		ofs.close();
	}

	MPI_Finalize();

}































#include <iostream>
#include <mpi.h>
#include <math.h>
#include <random>
#include <fstream>

using namespace std;

int main(int argc, char** argv)
{
	MPI_Init(&argc, &argv);

	int rank, size;

	MPI_Comm_size(MPI_COMM_WORLD, &size);
	MPI_Comm_rank(MPI_COMM_WORLD, &rank);

	int numEls = -1;

	if (rank == 0)
	{
		cin >> numEls;
	}

	MPI_Bcast(&numEls, 1, MPI_INT, 0, MPI_COMM_WORLD);

	//The good, but scary way.
	int *a = nullptr, *b = nullptr, *res = nullptr;

	if (rank == 0)
	{
		a = new int[numEls];
		b = new int[numEls];
		res = new int[numEls];

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


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

	int *as, *bs, *rs;
	int *sendCounts, *displs;
	sendCounts = new int[size];
	displs = new int[size];

	for (int i = 0; i < size; i++)
	{
		displs[i] = ceil(((float)numEls / (float)size) * (float)i);
		sendCounts[i] = ceil(((float)numEls / (float)size) * ((float)i + 1.0f)) - displs[i];

		if (rank == 0)
		{
			cout << displs[i] << " " << sendCounts[i] << endl;
		}
	}































	as = new int[sendCounts[rank]];
	bs = new int[sendCounts[rank]];
	rs = new int[sendCounts[rank]];

	MPI_Scatterv(a, sendCounts, displs, MPI_INT, as, sendCounts[rank], MPI_INT, 0, MPI_COMM_WORLD);
	MPI_Scatterv(b, sendCounts, displs, MPI_INT, bs, sendCounts[rank], MPI_INT, 0, MPI_COMM_WORLD);

	for (int i = 0; i < sendCounts[rank]; i++)
	{
		rs[i] = as[i] * bs[i];
	}

	MPI_Gatherv(rs, sendCounts[rank], MPI_INT, res, sendCounts, displs, MPI_INT, 0, MPI_COMM_WORLD);

	if (rank == 0)
	{
		ofstream ofs;
		ofs.open("results.txt");

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

		ofs.close();
	}

	MPI_Finalize();

}

















