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In the framework of the Predictive Science Academic Alliance Program
(PSAAP) the US Department of Energy is funding a Multidisciplinary
Simulation Center at Stanford University to explore exascale computing
strategies for multiphysics simulations. Stanford Center's research portfolio
blends efforts in computer science, uncertainty quantification, and
computational physics to tackle a challenging physical problem: the
transfer of radiative energy to a turbulent mixture of air and solid particles.
The context is provided by a relatively untested and poorly understood
method of harvesting solar energy. The talk will describe the Center's effort
to develop and validate a computational environment to simulate this
challenging multi-physics problem emphasizing the strategies employed to
carry out high-fidelity simulations and how uncertainty quantification
techniques can be used to assess the overall performance of the system. A
novel task-based programming system (Legion) is being deployed to tackle
heterogeneous compute systems and retain portability and performance
on next-generation computer architectures. Details of the implementation
challenges and results obtained on various architectures will be discussed.
The integration of large scale simulations and multi-level sampling for
uncertainty analysis within the Legion framework will also be summarized.
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