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DfAnalyzer Framework In situ Data Steering on Sedimentation Solver

Provenance and simulation data tracing

The sediment transported due to fluid motion is described by a Eulerian framework:
« incompressible Navier-Stokes equation (fluid)
« an advection-dominated transport equation (sediment concentration)
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Experimental Evaluation

» A proof-of-concept experiment executes a sedimentation simulation on 1040
cores in Stampede cluster, at the Texas Advanced Computing Center (TACC)
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Analysis

» libMesh-sedimentation: a turbidity solver built upon libMesh [1], an open-source

library with parallel adaptive mesh refinement (AMR) and coarsening support:
= Employs a variational multiscale finite element method [2]
= AMR is an optimal strategy for tacking large-scale sedimentation simulations

Deposited sediment profiles, strategic
regions of interest (slices)

» Sedimentation solver runs 200 time steps
= Adaptive mesh refinement applied every 10 time steps

. . = |nitial input mesh with 480 x 80 x 80 hexahedra
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simulation field
= Python scripts are generated on ParaView Ul and invoked by the Catalyst adaptor
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