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Supercomputing Performance Demand Forecasting
Using Cross-sectional and Time Series Analysis

Manhee Park

Abstract : Supercomputing performance demand forecasting at the national level is an
important information to the researchers in fields of the computational science field, the
specialized agencies which establish and operate R&D infrastructure, and the government
agencies which establish science and technology infrastructure.

This study derived the factors affecting the scientific and technological capability
through the analysis of supercomputing performance prediction research, and it proposed
a hybrid forecasting model of applying the super—-computer technology trends. In the
cross—sectional analysis, multiple regression analysis was performed using factors with
GDP, GERD, the number of researchers, and the number of SCI papers that could affect
the supercomputing performance. In addition, the supercomputing performance was
predicted by multiplying in the cross—section analysis with technical progress rate of time
period which was calculated by time series analysis using performance(Rmax) of Top500
data.

Korea's performance scale of supercomputing in 2016 was predicted using the proposed
forecasting model based on data of the top500 supercomputer and supercomputing
performance demand in Korea was predicted using a cross—sectional analysis and
technical progress rate. The results of this study showed that the supercomputing
performance is expected to require 15~30PF when it uses the current trend, and is
expected to require 20~40PF when it uses the trend of the targeting national-level.
These two results showed significant differences between the forecasting value(9.6PF) of

regression analysis and the forecasting value(2.5PF) of cross—sectional analysis.

Key Words : Supercomputer, Performance demand forecasting, HPC
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