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4th Quarter:  September 1 -- December 31, 2002

Main Task:  Evaluation of some public solvers, including

  * SuperLU             -- direct solver

  * Sparse 1.3          -- direct solver

  * AZTEC               -- parallel iterative solver

  * HYPRE               -- parallel iterative solver

  * DASSL               -- DAE solver (FORTRAN)

Accomplishment:  

All software source codes have been downloaded and installed. Except HYPRE 

which requires MPI (not installed on our group UNIX boxes), all other softwares were 

able to run on simple examples.

My main effort has been on testing and comparing the performances of SuperLU

and Sparse 1.3, both are direct LU solvers. The reason to do this is due to the fact that

Sparse 1.3, used in SPICE simulator, was developed almost 20 years ago, while

SuperLU is a relatively recent (1996) package. It has incorporated some new

technical development in the sparse matrix direct solving area. Our goal is to understand

those new techniques and to see from the evaluation that if the new algorithms and

implementation can be adopted in Sparse for speedup.

The evaluation is based on a diverse set of data from difference sources, circuit, finite

difference, finite element, and some artificially created. A detailed test run report

has been created.

This evaluation has reached the following observation and conclusions:

1. Any direct solver share the following several phases: column ordering, symbolic factorization,

numerical factorization, and solving (refinement). It turned out from our evaluation that,

regardless the implementation, there are no orders of magnitude difference in the 

numerical factorization and solving phases between the two packages. 

Possible orders of magnitude difference came from the initial phases: 

ordering and symbolic factorization. In fact this is also the place where most

of the research has been focused on.

2. Given the fact above, it's more meaningful to take the approach of updating some part of Sparse 1.3, such as the ordering and symbolic factorization phases, in order to 

achieve some significant speedup while not loosing the robustness and accuracy.

The task described in 2 will be the major effort during the coming quarter. The schedule is  by the end of March, 2003, we have a prototyped LU solver running, which has most of the  Sparse 1.3 features, but is easy for testing different algorithms and implementations such as those used in SuperLU or from other new ideas.

