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Abstract:

Increasing the number of processor cores leads to increasing the density of the computing power
processor and also raising the temperature. Temperature management is very important in these
processors. Thermal management methods are introduced to reduce the CPU temperature. Reactive
and proactive approaches are two sets of these schemes. Unlike the reactive techniques, proactive
methods predict the temperature using thermal prediction model before reaching its threshold. In this
paper, a hybrid model of several SVR models is proposed for predicting temperature. An appropriate
dataset is created for training proposed model that includes a high diversity of processor temperature
variations. Some features of dataset are measured using temperature sensors and system performance
counters. Other features, with historical and control names are calculated with the proposed processes
to increase the accuracy of thermal model. Two SVR models are used in the proposed thermal model
to reduce its operational overhead. The proper features for each SVR model are selected by the feature
selection algorithm based on mutual information. The proposed model is evaluated for temperature
prediction for 2 to 5 time distances. The results show that with a selection of 11 features for thermal
prediction model of the next 2 seconds, the mean absolute error is about 0.5 °C.

Keywords: Mutual Information, Feature Selection, Thermal Prediction, Support Vector Regression,
Dynamic Thermal Management.
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