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Goal: To develop portable high performance computational tools and Region Selection Coastal Alighed Triangulation Simulation on GPUs General Conservation Law
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Challenge: Tsunami waves travel at very high
speeds after the occurrence of earthquakes
in the ocean bed and reach coastal areas within
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and highly parallelizable on many core architectures making them Discretization : Warp & Blend Nodal Elements

attractive for simulating tsunami wave propagation.
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Current Target Model : Shallow Water Equations
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ot ox 2 dy ox e GSSHG data sets for coastal information. ® Multirate Adams-Bashforth local time-stepping [Gear et al, 1 984]. P e One or more elements are processed
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dr  ox dy 2 i i dy ® Nodal discontinuous Galerkin discretizations [Hesthaven et al, 2008]. ® Computation kernels are written in OCCA [Medina et al, 2014]. p ® One node is processed by a work item
® Well balanced Lax-Friedrich fluxes [Xing et al, 2010]. ® MPI for computation on multiple GPUs. @

N o . o . (or a thread).
h: fluid height u : longitudinal velocity v : latitudinal velocity B : Bathymetry
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A h handles found hi /7GR0 vernel seapp I OSORIMETDINGy Troccatmnerien) ¢ OCCA:OpenCL performance is similar to native OpenCL kernels. o OCCA:OpenCL kernels are tuned to benefit from vectorization.
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o https://github.com/tcew/OCCA OCCA:CUDA runs faster compared to OCCA:OpenCL. ® Surface kernel does not vectorize because of branching.
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