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Scientific computing is traditionally viewed as the province of continuous mathematics,
of differential equations and linear algebra; however, many combinatorial subproblems occur
in  the solution of scientific computing problems.  "Combinatorial Scientific Computing" (CSC)
is a recently coined label for inter-disciplinary research involving discrete mathematics in
scientific computing.  It refers to the development, analysis and application of combinatorial
algorithms to solve problems in computational science and engineering, and work in these areas
has been ongoing for the past three decades.  Researchers working on combinatorial problems in
scientific computing have much in common, and much to gain by interacting with each other,
but thus far  have been isolated in  subcommunities delineated primarily by the application areas
in which they work.

No longer! To build a community of researchers in combinatorial scientific computing, and to
provide a forum for discussion and collaboration, SIAM hosted a Workshop on Combinatorial
Scientific Computing (CSC04) on February 27th and 28th, 2004 in San Francisco, CA,
immediately following the Eleventh SIAM Conference on Parallel Processing.  The SIAM
CSC04 Workshop was the culmination of minisymposia on CSC organized at several SIAM
conferences over the past three years.

The CSC04 program featured three invited talks and eighteen talks selected from the extended
abstracts submitted by the participants. A total of 82 registered participants from the U.S.,
Canada, Europe, and Asia contributed to the lively discussions at the workshop.

The workshop began by recognizing one of the pioneering researchers in CSC, Professor Alan
George, Professor of Computer Science and Dean of the Faculty of Mathematics at the
University of Waterloo, Canada, on the milestone of his sixtieth birthday.  Professor George was
recognized for several significant contributions to the field of CSC, and sparse matrix
computations, in particular.  Among his many contributions are: graph models and algorithms for
solving sparse systems of linear equations; SPARSPAK, one of the first software libraries for
solving linear equations and least-squares problems; one of the first books on sparse direct
solvers; and parallel algorithms for solving sparse systems of equations.  On behalf of the CSC
community, Professor George was presented with a plaque recognizing his research
contributions and his role as a mentor to many members of the community.



The three plenary speakers helped set the tone for the workshop.  Dan Gusfield of the University
of California at Davis spoke on “Combinatorial Optimization in Computational Biology and
Bioinformatics''; Shang-Hua Teng of Boston University and Akamai Technologies presented his
research on “Smoothed Analysis of Algorithms''; and Richard Brualdi of the University of
Wisconsin surveyed “Some Highlights of Combinatorial Matrix Theory''.

The 21 talks at CSC04 covered a wide gamut of areas including sparse matrix computations,
performance aspects of algorithms, automatic differentiation and sparse optimization, mesh
generation, combinatorial matrix theory, and computational biology.  Each talk was 20 minutes
long, and the talks were organized into groups by the six themes listed above; the talks on each
theme were followed by a 20 minute discussion on the prominent research issues in that area.
The list of speakers, and the titles and extended abstracts of their talks are available at
www.tau.ac.il/~stoledo/csc04/.

The participants at CSC04 also discussed several aspects of community building in a business
meeting.  The desire to continue the CSC Workshops in the future was expressed by many.

The workshop was organized by John Gilbert (University of California, Santa Barbara), Bruce
Hendrickson (Sandia National Labs), Alex Pothen (Old Dominion University), Horst Simon
(Lawrence Berkeley Lab), and Sivan Toledo (Tel Aviv University).  The CSC community is
grateful for the financial support  provided by the Department of Energy's Applied Mathematical
Research Program, and by the Computer Science Research Institute at Sandia National
Laboratories.  Twelve graduate students, post-doctoral scientists, and early career researchers
were enabled to attend the workshop by having their travel costs partially defrayed by these
funds.

The organizers greatly appreciated the logistical support provided by SIAM's Conference Staff
during the several months of planning that preceded the workshop, as well as on-site. It is a
pleasure to acknowledge the enthusiastic help of Bill Kolata, Coley Lyons, Connie Young,
Darrel Ross, and Kirsten Wilden.

A special issue of the Electronic Transactions in Numerical Analysis (ETNA), devoted to the
themes of the workshop, is being published in 2005.  The issue is dedicated to Professor Alan
George of the University of Waterloo.  It is edited by Alex Pothen, an editor of ETNA, and
Guest Editors John Gilbert, Bruce Hendrickson, Suely Oliveira (University of Iowa), and Sivan
Toledo.

The Second SIAM Workshop on Combinatorial Scientific Computing (CSC05) will be held at
CERFACS in Toulouse, France on June 21--23, 2005. Further information about the Workshop
will be available from SIAM's conference web pages: www.siam.org/meetings / .  We hope to see
the success of CSC04 continued in Toulouse!

Respectfully submitted for the CSC community,
Alex Pothen and Bruce Hendrickson


