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Phase-field simul

The mechanical properties of metal materials largely depend on their
intrinsic internal microstructures. The phase-field simulation is the most
powerful method known to simulate the micro-scale dendritic growth

Stencil comp. fram

A high-productivity framework for multi-GPU computation of mesh-based
applications is proposed. Our framework automatically translates user-written
functions that update a grid point and generates both GPU and CPU code. In
order to execute user's code on multiple GPUs, the framework parallelizes this
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| is obtained by the proposed

| framework and manual
implementation. The framework can
utilize GPUDirect for two-GPU
computation within a node, which
improves the peformance.
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Dendritic growth in the binary alloy
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The distinct element method (DEM) is used for numerical simulations of The lattice Boltzmann method (LBM) is a class of CFD methods that solve
granular mechanics. Each particle collides with the contacting particles. In the discrete-velocity Boltzmann equation. LBM continuously accesses
order to bring the simulation closer to the real phenomena for the purpose memory with a simple algorithm and is suitable for large-scale computations
of quantitative studies, it is necessary to execute large-scale DEM simula- including complicated objects.
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Convey simulation

* 64 GPUs are used.

* 4 million particles are used.

- Signed distance function is generated from CAD data
and the zero iso-surface represent the CAD polygons.
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“Snapshot of wind flow using &
particles in the Shinjuku area

Interface -~

Demonstration of 130 million particles golf-bunker shot
* Domain decomposition is executed every 10 steps.

* 144 hours are needed for 47,200 steps of the computation using 256 GPUs.
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