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Simulation Code Optimization for DNS of Turbulence toward Peta-scale Computing

YOKOKAWA, MITSUO
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A parallel direct numerical simulation (DNS) code was developed on the K
computer for solving the Navier-Stokes equations in a box with periodic boundary conditions for
three orthogonal axes. The objective of the code is to simulate behaviors of homogeneous, isotropic
incompressible turbulent flow, or canonical turbulent flow, which is the most standard flow among
turbulent flows without boundary walls. Pesudo-spectral method is used for discretization in
3-dimensional space and forth-order Runge-Kutta method is used for temporal discretization. Hybrid
parallelization with both OpenMP and MPI are adopted in the code. The DNS with grid points of 12288
cubed were carried out on the K computer with sustained performance of 2.2% on the 37,376 compute
nodes. Simulation data for about Reynolds number 2300 were obtained.
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