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Summary

Software developed and supported by the Terascale Optimal PDE Simulations (TOPS) project is in use in projects similar to those in the SciDAC portfolio around the globe.
SciDAC applications groups are actively assisting TOPS in the development of scalable solver software by using it, porting it, “breaking” it, comparing it to other solvers, asking for additional functionality, suggesting changes, and in some cases, actually contributing new routines to it.  However, SciDAC-supported users are not the only users contributing to TOPS software development in this manner.  Some of the software packages developed, made interoperable, and maintained through TOPS have active user communities numbering in the hundreds, including Hypre, PETSc, SUNDIALS, SuperLU, and TAO. The user communities of these and other TOPS packages span many areas included in the DOE Office of Science portfolio.  In the interest of encouraging the sharing of information about TOPS software across user groups, some representative publications produced with the aid of TOPS software within the past two years are listed here.
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Geosciences

V. Akcelik, J. Bielak, G. Biros, I. Epanomeritakis, A. Fernandez, O. Ghattas, E.-J. Kim, D. O'Hallaron & T. Tu, 2003, High Resolution Forward and Inverse Earthquake Modeling on Terascale Computers, Proc. SC2003 [a 2003 Gordon Bell Prize winner].

S. Danilov, G. Kivman & J. Schroeter, 2004, A finite-element ocean model: principles and evaluation, Ocean Modelling 6:125-150.

Hydrodynamics

L. A. Barba, 2004, Computing high-Reynolds number vortical flows: a highly accurate  method with a fully meshless formulation,  Proc. Parallel CFD’04 (submitted).
C. E. Kees & C. T. Miller, 2002, Higher Order Time Integration Methods for Two-Phase Flow, Adv. Water Resources, 25:159-177.

B. G. M. Van Wachem & J. C. Schouten, 2002, Experimental Validation of 3-D Lagrangian VOF Model: Bubble Shape and Rise Velocity, AIChE J. 48:2744-2753.

Materials Science
H. Vande Sande, H. De Gersem, F. Henrotte & K. Hameyer, 2003, Solving Nonlinear Magnetic Problems Using Newton Trust Region Methods, IEEE Trans. Magnetics 39:1709-1712.
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TOPS solver software has been incorporated into numerous other packages, some commercial and some freely available.  We list here some widely distributed packages maintained outside of the SciDAC program that employ or interface to TOPS software “under the hood”:

Dspice, EMSolve, FEMLAB®, FIDAP®, Global Arrays, HP Mathematical Library®, libMesh, Magpar, Mathematica®, NIKE, Prometheus, SCIRun, SLEPc, Snark, Trilinos.

TOPS software is taught in many courses in the U.S. and abroad, and forms a core of the DOE ACTS toolkit tutorial.  TOPS software is also regularly featured in short courses at professional meetings.

The TOPS project webpage may be found at http://www.tops-scidac.org.

For further information on this subject contact:

Prof. David E. Keyes, Project Lead

Columbia University

Phone: 212-854-1120

david.keyes@columbia.edu

































































































































