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Abstract A parrallel optimiztion of the Regional Ocean Modeling system (ROMS) was conducted
by analyzing the computational characteristics of the Knights Landing (KNL) system of Nurion, which
is the fifth supercomputer at the Korea Institute of Science and Technology Information (KISTI).
Although the KNL system comprises more than twice as many cores per node as the Skylake system,
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the performance of the KNL system is known to be about three times slower than that of Skylake
system, when using the same number of cores. However, the KNL performance optimized for the ROMS
model in Nurion is only about twice that of the Skylake system suggesting that the KNL system of
Nurion is approximately 1.3-fold faster than the normal KNL system. In this study, two types of

numerical experiments (ideal & real cases) were conducted to compare the computational capabilities of
the KNL and SKL systems; The KNL system has more computational efficiency. The KNL system
shows continuous improvement in performance even in maximum core experiments under both ideal and

real case simulation, which is an advantage for the simulation of super parallel numerical calculation.
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Table 1 Summary of system specifications for 5" supercomputer (Nurion) and general cluster
Category KNL SKL CLS
Manufacture and model El:;}ft( :Iiznfl)ihnlgnso ISnkt;llaf{(:OH 6148 Intel Xeon Gold 6140
Number of nodes 8305 132 16
CPU x cores per node 1 x 68 = 68 2 x 20 =40 2 x 18 = 36
Clock speed 1.4GHz 24GHz 2.3GHz
Main Memory 16GB (MCDRAM), 96GB 192GB 252GB
File System Lustre Lustre Lustre
Compiler Intel v17.0.5 Intel v17.0.5 Intel 18.0.4

MPI Library openmpi v3.1.0

openmpi v3.1.0 openmpi v3.1.1

NetCDF Library netedf v4.6.1

netedf v4.6.1 netedf v4.4.4

- fp—model precise
- ip - 03 - fPIC
- xMIC-AVX512

Compiler Options

- fp—model precise
- ip - 03 - fPIC
- xcore-AVX512

- fp—model precise
- ip - O3 - fPIC
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2.1 Configuration of Ideal(Benchmark) Case
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3.1 Result of Ideal(Benchmark) Case
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3.2 Result of Real(Typhoon Chaba) Case
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ROMS: NWP, Chaba - optimized load
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