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Department & course number: Csci 1099

Title of Course: Special Topics (Csci 1099) - Computational Science & HPC Games 2001


(special session in spring 2001)

Number of Credits: 1

Catalog/Course description:


Prepare a subset of Fond du Lac computing systems to function as a parallel programming system, and run a demanding suite of performance benchmark programs. Topics covered include C and FORTRAN programming for performance, basics of parallel programming using MPI and PVM, and an introduction to benchmarking computing systems.


The target benchmark applications come directly from the suite of 27 benchmark programs prepared for the SuperComputing 2000 conference. The suite of benchmark programs for SuperComputing 2001 in Denver will probably be similar, and there is opportunity for students to attend this conference in November 2001 with a Fond du Lac entry on the exhibit floor.

Prerequisites:

1. college algebra or equivalent

2. Csci 1030 or Csci 2010 or programming experience

Required course materials:

1. HPC Games 2000 download - gms.tar.gz (from www.sc2OOO.org)

2. The book "High Performance Computing" by Dowd & Severance, pub. O'Reilly, 2nd ed. 1998 (available through Barnes & Noble, UM Bookstore, Amazon.com & direct order)

Relationship of proposed course to dept. mission & goals:

Study of high performance computing and preparation for a conference competition is a motivating

experience which can help attract students into science & engineering careers. This is in our dept. mission.

Course goals:

1. Prepare FDLTCC systems and try to run the HPC Games benchmarks.

Assessments:

a. Run benchmarks on FDLTCC systems.

b. Document system and benchmark preparation.

Course minimum outcomes:

1. Students should complete the HPC Games benchmarks suite.

Assessments:

a. Students run benchmarks on FDLTCC systems.

b. Student logs document benchmark results.

Course content:

1. intro to HPC games SC2001 competition

2. single processor benchmarking, in C

3. single processor benchmarking - in FORTRAN 77

4. parallel programming


a. pthreads


b. MPI


c. PVM

5. putting it all together : benchmarking runs with Make

Background

The annual SuperComputing (SC) conferences are sponsored by the Institute of Electrical & Electronic Engineering (IEEE) Computer Society and The Association for Computing Machinery (ACM.) These conferences run three days of concurrent paper sessions, and they also feature an exhibit venue. The exhibit venue is represented by major computer industry companies as well as research/education institutions. A suite of technical competitions with prizes has developed over the years in areas of computing peak performance, throughput performance, networking bandwidth, and others, and these competitions are carried out live on the exhibit floor during the conferences.


The HPC Games competition was a new event for SC2000 in Dallas, and it will be repeated for SC2001 in Denver. Exhibit space is available, and it would be interesting for Fond du Lac to bring an entry for SC 2001. There were three entries for SC 2000: U Kentucky, Mitre Corp., and US Air Force.


The competition itself is low key, largely invisible to the conference attendees, but awards and recognition are given out during the closing conference gathering.

The HPC Games Benchmarks (28)

==> the first 15 are written in C

1. BYTEmark

2. c4

3. Dhrystone

4. FFT

5. fib

6. flops

7. hanoi

8. heapsort

9. nsieve

10. queens

11. shuffle

12. sim

13. sim

14. stream

15. VSIPL

==> there are 6 purely in FORTRAN

16. linpack

17. livermore

18. lud

19. mdbench

20. vector

21. whetstone

==> MPI and PVM tests which use C and/or FORTRAN

22. Beff_io

23. Bisect

24. LLCbench

25. NPB2.1

26. PSTSWM

27. SLbench

==> a WWW server test, uses C and perl

28. WebStone

