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Table 1 Testing environment
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Load balance of MASNUM wave model (36 processes on a single node)
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Fig. 8 Scalability of the numerical model before and after optimization on multi nodes
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Code Modernization Optimization of MASNUM Wave Model
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Abstract: Numerical model has become one of key tools for ocean research and prediction, and the demand
for increasing the computational efficiency is now necessary and urgent. In order to make full use of the
modern computer architecture and improve ocean model’s computational efficiency, a code optimization
scheme, which is demonstrated by using MASNUM wave model as an example, was proposed in this pa-
per. Firstly, Intel Vtune Amplifier XE and Intel Trace Analyzer Collector were used to evaluate the per-
formance and load balancing of the MASNUM wave model. Then four steps of optimization, which are
compiler options, serial and scalar optimization, vectorization, and MPI/OpenMP parallelization, are de-
signed for hotspot function located by Intel Vtune Amplifier XE. The result shows that after optimization,
the computational speed can be improved up to 1. 95 times in a single node, and strong-scalability of the
model is almost linear when computation is extended to multi nodes, suggesting that our code optimization
is very effective.

Key words: Intel analysis tools; code optimization; oceanic numerical model; surface wave model; high
performance computation
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