High Performance Computing
Assignment 04
Start: 
Tuesday, February 17th, 2009
End: 
Tuesday, February 24th, 2009

Learning Objectives:

· Writing an MPI program demonstrating weak scaling
· Further understanding about communication between MPI processes

Write an MPI Program in C to compute in parallel, the dot product of two vectors. The length of the vectors is specified as a command-line argument to the program.  Do not use interactive input to get this value! The content of the vectors should be numbers of type double that are created randomly from inside the program. You may assume that the size of the vector is evenly divided by the number of processes.  You may drop this assumption for extra credit.

You will need to develop a method to ensure that your program is correct.  Be sure to do this before you do the final timing runs for the output that you will turn in.

As a reminder, after successfully compiling the program, do not use mpirun to execute the program on the head node. Instead, modify the .pbs files from the previous assignments accordingly in order to run the program on Star. 

You are to turn in the following:

· Source code of the program

· The .pbs submit file of the program

· The output of six runs:  a run each for at least two sizes of vectors, and for runs of 4, 8, and 16 processes each.  Vectors of size of size 1,000,000 and 4,000,000 may work, and you can use larger or smaller vectors if needed to demonstrate more interesting run times.
· A readme file that briefly describe the structure of the program, any special instruction on compiling and running the program, and the method that you used to determine that your program is correct.

· Also in your readme file include a table that shows the scaling of your program.  Use Amdahl’s law to calculate the time (or percentage) of the portion of your program that is parallelizable.  This question is a little open-ended – think about the ways that you may want to describe scalability for this application and describe at least one briefly in the readme file that you submit.
