Quarterly Status Report

January 1 -- March 31, 2003 (1st Quarter)

Guoyong Shi 

(Post-Doc Research Associate)

Accomplishments summarized:

1. Conclusion on the evaluation of SuperLU and Sparse 1.3.

2. A direct solver testbed (C code).

3. Parametric Model Order Reduction (one paper finished).

Accomplishments in detail:

1. SuperLU is a lately developed direct solver. However SuperLU

does not provide a good ordering algorithm. From testing we found

that any significant speedup comes from a good column ordering.

Although the supernode implementation in SuperLU contributes to

some speed, this contribution is minor without a well pre-ordered

matrix. Sparse 1.3 dynamically orders the matrix in the elimination

process by using Markovitz algorithm, its speed comes from

the repeated use of ordering despite the less efficient ordering

method implemented.

2. A direct test solver has been written. This code helped understand

the important roles played by a good ordering in sparse elimination.

This code is also intended to be a test bed for implementing 

the separated design idea: Ordering first and factorization second.

This design would better facilitate the solver upgrading.

Sparse 1.3 does not follow this design. Its ordering is intermingled

with the factorization. Thus it is not a trivial task to upgrade

this solver.

3. A Parametric Model Order Reduction scheme is proposed. This

work would lead to a new direction in the robustness issues of

model order reduction. A projection based robust reduction procedure

has been implemented. This work also serves as a starting point

for other challenging researches in nonlinear model order reduction

and any possibilities in symbolic reduction schemes.

