2010-2011 Fall Semester

COMPE472 Parallel Programming Projects

1. You are asked to solve one of the problems below by writing a sequential (serial) and a parallel version of the program. 

2. To analyse the execution time required for the solutions, run your parallel application on a cluster with 1, 2, 4, 8, and 16 cores, each at least three times, and for each take the average time required. 

3. Run the sequential version using a cluster with a single core. 

Write a short report which contains:

(a) Method used to solve the problem together with the relevant references.

(b) Algorithms for the sequential and parallel codes in pseudo-code format. 

(c) Your report should also contain which programming paradigm (SPMD, MPMD; Master-Worker, etc..) and the language are used in your solution and discuss if other approaches may provide better accuracy in some cases or not (without producing other solutions). 

(d) Program listings (sequential and parallel)

(e) A table comparing the execution times of the parallel code with 1, 2, 4, 8, and 16 cores. And, speed-up factors for each (time of sequential / time of parallel)

(f) Suggestions for optimizations. For example, you may try for both blocking and non-blocking communication mechanism for your solutions, and/or use broadcast in place of send and so on. 

(g) Conclusions

(h) List of  references (articles, web pages, books and so on.).

List of topics :
Note: You are not limited  with the following list. You may propose your own project problem.
1. Study and implementation of Parallel Algorithms for Linked List processing.

Yijie Han, “Parallel Algorithm for Linked lists and Beyond”, Proc. 1990 SIGAL Symps. On Algorithms, Lecture Notes in Comput. Sci., 450, 86-1000, August 1990.

2. Parallel Sorting:

The object of this project is to write at least two parallel programs to sort double-precision floating-point numbers, and to compare their running times (actually, their "sort rates" as described below) with each other and with a good sequential code. 

http://www.iti.fh-flensburg.de/lang/algorithmen/sortieren/algoen.htm    

http://www.caam.rice.edu/~caam520/Topics/ParallelAlgorithms/sort.html   

3. Study and Implementation of Some of the Parallel Search Algorithms

In this web site a parallel code is given. Develop this program:

http://www.ciemat.es/sweb/comfos/personal/uhlmann/mpi3/report_6.html 

4. Parallel Quick-Sort 

http://www.codeproject.com/KB/threads/Parallel_Quicksort.aspx 

5. Parallel Block Matrix-Multiplication

6. Parallel LU-decomposition or Gaussian Elimination 

7. Parallel Graph Search

8. Parallel Heat Equation Solver
9. Parallel Query Processing

10. Parallel Data Mining

11. Parallel Jacobi

12. Parallel Gause-Seidel

13. Parallel RSA Encription and Decription

14. Parallel FFT 

http://polaris.cs.uiuc.edu/~padua/cs420/Chapter15.ppt
