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BACKGROUND A

A requirement of many engineering and scientific applications is the need
to solve linear and non-linear systems of equations. Research efforts in
advanced solution algorithms and parallel solver libraries have a large
impact on engineering and scientific computing. Algorithmic advances
increase the range of tractable problems and reduce the cost of solving
existing problems. Well-designed solver libraries provide a mechanism for
leveraging solver development across a broad set of applications and
minimize the cost of solver integration. Sandia has developed a scalable
solver algorithms and software (Trilinos) to provide a good robust solver
and minimize the cost of solver integration.

OBJECTIVES i

* Create a framework to integrate the existing MFIX (Multiphase Flow
with Interphase eXchanges) linear solver with Trilinos linear solver
packages,

« Evaluate the performance of the state-of-the-art preconditions and linear
solver libraries in Trilinos with MFIX.

The project will reduce the computational cost as well as  convergence

instabilities when solving gas-solid flow in large scale flow problems

using MFIX.
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CONCLUSIONS

*A framework is developed to call Trilinos from a Fortran program.

*The framework can be extended to integrate softwares written in Fortran and
C/C++.

*The performance of integrated solver is better compared to the actual solver.

*The two open source softwares written in different programming languages are
integrated and performance will be studied on large scale multiphase flow problem.

*GPU capabilities(via Kokkos) through a functional language interface(thread safe
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