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A Timing Decision Method based on a Hybrid Model for Problem
Recognition in advance in Self-adaptive Software

Hyeyun Kim - Kwangsoo Seol - Doo-Kwon Baik'

Self-adaptive software is software that adapts by itself to system requirements about the recognized problems
without stopping the software cycle. In order to reduce the unnecessary adaptation in the system having the
critical points, we propose proactive approach which can predict the future operation after a critical point. In this
paper, we predict the future operation after a critical point using a hybrid model to deal with the characteristics
of the observed data with the linear and non-linear pattern. The operation of the prediction method is determined
on a timing decision indicator based on the prediction accuracy. The two main points of contributions of this
paper are to reduce uncertainty about the future operation by predicting the situation after a critical point using
hybrid model and to reduce unnecessary adaptation implementation by deciding a timing based on a timing
decision indicator.
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Table. 1. Accuracy of the forecasting performance

Table. 2. Comparison between reactive and proposed method
about the number of adaptation implementation

RMSE MAPE MAE
ARIMA 1.902 12.350 1.179 Reactive Proposed
ANN 0.133 1.678 0.113 method method
Khashei &
Bijari(2011) 0.109 1.229 0.088 # of adaptation 152 99
Proposed 0.108 1.087 0.073 # of unnecessary 11 58
method adaptation
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