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Performance Tuning of NICAM on a Single Processor
by using the K computer
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Nonhydrostatic ICosahedral Atmospheric Model(NICAM) is one of the atmospheric general
circulation model(AGCM), describes global climate system on the earth. Traditional AGCMs
use spectral transform method with spherical harmonics which requires global communication.
On the other hand, the new model uses finite difference method instead of spectral method
to achieve fine cloud resolving simulation without parameterized model. Especially neighbour
communication between computation nodes is dominant and suitable for massively parallel
computation in the model. In development of the K computer, we have been conducting per-
formance tuning of the NICAM as comprehensive system evaluation from a single processor
to massively parallel computation. In early the step, the developer makes kernel codes from
whole application code in order to simplify the problem. These kernel codes are required to
take account of physical significance. Therefore there are dynamical kernel codes, calculation
of fluid dynamics; and physical kernel codes, calculation of external force. In this study, we
extracted six dynamical kernel codes(divergence, diffusion, divdamp, divergence2_rev, gradi-
ent, flux_convergence) and a physical kernel code(nsw6). The experiment results show effect
of performance optimization for SPARC64™ VIIIfx architecture with the kernel codes.
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