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Abstract: This talk focusses on the numerical challenges involved with the simulation of large
scale mantle convection problems based on the experience developing the open source, community
code ASPECT (Advanced Solver for Problems in Earth ConvecTion) based on the finite element
library deal.II.

We will discuss the usage of accurate finite element discretization and stabilization schemes for
the underlying PDEs. Large demands on the accuracy of the solution require the combination of
adaptive mesh refinement techniques and large scale, parallel computations. We developed robust,
efficient, and scalable linear solvers based on block preconditioners and algebraic multigrid for the
resulting linear systems. The main focus of this talk is on the successful integration of all these
different numerical challenges.

Finally, we will cover some advanced applications and highlight strategies in software design we
employ to develop a flexible, reusable code with an active community.

• W. Bangerth, T. Heister, L. Heltai, et al. The deal.II Library, Version 8.3 http://dealii.org
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This seminar is easily accessible to persons with disabilities. For more information or for assistance,
please contact the Mathematics Department at 743-3500.


