HPSC 2004

Homework - 03

1. Write an MPI program in which two processes exchange a message of size N words. Repeat the experiment 10 times and calculate the average execution time. Use this program to measure communication bandwidth as a function of N on a single-local computer, and on two networked computers. Plot results. Obtain estimates for  t_s and t_w for both cases. Discuss your results. To support your work, see the example "Sending in a ring (broadcast by ring)" on  http://www-unix.mcs.anl.gov/mpi/tutorial/mpiexmpl/.) and the Lab exercise 4. in the file mpi_instructions.txt.

2. Implement a two-dimensional finite difference algorithm on a square domain of dimension n x n = N for 5 points stencil using MPI. Measure performance on one to four parallel computers, and use performance models to explain your results. Plot execution time as a function of the number of points (N) and as a function of the number of processors (P) for N up to 100x100 and P up to 4 processors and for 10^4 time steps. See the example "A simple Jacobi iteration" on  http://www-unix.mcs.anl.gov/mpi/tutorial/mpiexmpl/ for assistance. 

3. Use MPI point-to-point communication to implement the broadcast and reduce functions. Compare the performance of your implementation with that of the MPI global operations MPI_BCAST and MPI_REDUCE for different data sizes and different number of processes. Use data size N up to 10^4 doubles and number of processes P up to 4. Plot and explain results obtained!

4. Implement the summation of vectors each of N doubles with an algorithm similar to the reduction algorithm described in Section 11.2 in PP. The final sum should be available on all processes. Use four vectors and four processes and suppose that each process knows initially only a single vector. Use MPI point-to-point communication to implement your version of the vector summation. Test your program for small and large vectors. Comment results! Compare the performance of your implementation with that of MPI_ALLREDUCE. Explain any differences!

