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Abstract With the development of high-performance computing technology and the
advancement of numerical model, it is possible to predict the better weather forecasting. The
purpose of this paper is the performance improvement for the SCAM climate model for the
model running time excluding the compilation time. Therefore, the model previously performed
using the Intel Fortran Compiler was changed to PGI Fortran Compiler. To this end, we
reconfigure system environment variables, reset compilation options, install dependencies SW
and library, and modify source code. In addition, we proposed and applied the 'PGI Compile
with OpenACC' method. As a result, when the compiler was changed from intel to PGI, it led
to an improvement of 6.08% in running time and when the openACC method was applied, it
led to an improvement of 43.05% in running time. This demonstrates that the PGI Compile
with OpenACC method proposed in this paper leads to excellent performance.

Key Words : PGI Compiler, Intel Compiler, OpenACC, Performance Improvement, SCAM, CESM,
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Table 1. Dependency Software for SCAM

Name Version
Linux(CentOS7) 7.6.1810
NVIDIA HPC SDK (pgfortran) 2022.2.0
GNU compiler (gcc, g++) 2019.01.5
cmake (GNU) 2.8.12.2
make (GNU) 3.8.2
gmake (GNU) 3.8.2
mpich (PGI) 3.1.4
hdf5 (PGI) 1.10.3
netcdf-c (PGI) 4331
netcdf-fortran (PGI) 442
nco (PGI) 475
ncl-ncar (GNU) 6.6.2
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Fig. 5. Running Process of SCAM(Single-Columns Atmospheric Mode) System
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Option contents
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Table 3. System specs used for SCAM

Name Hardware Specification

CPU: Intel® Xeon Silver 4208 (8 cores
16 threads) * 2 EA
Node GPU: NVIDIA GeForce GTX 3090 * 2 EA
1 RAM: 128GB(16GB * 8EA)
SSD: 960GB
HDD: 4TB
OS: CentOS 7

CPU: Intel® Xeon Silver 4208 (8 cores
Node | 16 threads) * 2EA

2 GPU: NVIDIA GeForce GTX 3090 * 2 EA
RAM: 128GB(16GB * 8EA)

CPU: Intel® 7-10700K CPU (8 cores 16
threads)
Local GPU: NVIDIA GeForce GTX 3080 12GB
PG RAM: 32GB

HDD: 4TB
SSD: 1TBGB
0OS: Window 10

CPU: Intel® i7-7700 CPU (4 cores 8
threads)

GPU: GeForce GTX 1060 3GB

Gate | RAM: 8GB

HDD: 1TB

SDD: 100GB

0OS: CentOS 7
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