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Proposed Feature Selection for Dynamic Thermal
Management in Multicore Systems
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Abstract

Incrcasing the number of corcs in order to the demand of more computing power has led to increasing the
processor temperature of a multi-core system. One of the main approaches for reducing temperature is the
dynamic thermal management techniques. These methods divided into two classes, reactive and proactive.
Proactive methods manage the processor temperature, by forccasting the temperature before reaching the
threshold temperature. In this paper, the effects of using proper features for processor thermal management
have been considered. In this regard, three models have been proposed for temperature prediction, control
response estimation, and thermal management; respectively. A multi-layered perceptron neural network is
uscd to predict the temperature and to control the response. Also, an adaptive ncuro-fuzzy inference system
is utilized for controlling temperature. An appropriate data set, which includes a variety of processor
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temperature variations, has been created to train each model. Some features of the dataset are collected by
monitoring the thermal sensors and performance counters. In addition, a number of features are created by
proposing processcs to increasc the accuracy of cach modcl . Then, the features of cach model arc sclected by
the proposed method. The evaluation of the proposed model for predicting and controlling the processor

temperature for different time distances is below 0.6 ° C.

Keywords: thermal prediction, control response, feature selection, multilayer perceptron, adaptive neuro-

fuzzy inference system.
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(Figure-1): The flowchart of creating appropriate dataset for training the thermal management models
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(figure-2): The MLP structure for predicting temperature
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(Figure-3): The effect of increasing the number of features

on the accuracy of thermal prediction for the next 2 seconds
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(Figure-4): Comparing the using different features for thermal
prediction for the
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(Table-1): The parcto population derived from the
features selection of control model
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(Table-2): The accuracy of the thermal control model for
different time distances

SDAE(°C) MAE(°C) Sloj ilolé
0.59 0.49 2
0.61 0.51 3
0.68 0.56 4
0.71 0.59 5
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(Table-2): Results the Zhang model to predict temperature
for different time distances

Pe(%) S('O)é)E MAE (°C) L;:;s ‘::lj
027 | 0.68 0.6 16 2
1.65 | 081 0.72 16 3
1.85 | 0.84 0.8 16 4
22 | 089 0.84 16 5
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(Figure-9): The accuracy of the control responce prediction
model for different time distances
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(Figure-8): The accuracy of the thermal prediction model
for different time distances
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(Table-4|): Evaluation of temperature prediction
accuracy criteria for different time distances

by | SDAE | MAE ; :jj
0.04 0.59 0.47 17 2
0.14 0.64 0.55 16 3
0.14 0.67 0.55 17 4
0.2 0.69 0.61 12 5
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(Table-6): The evaluations of some control response
prediction models for different time distances

Pe SDAE | MAE | U e
(%) “C) CO | ) sl
3 1.02 | 0.94 2 ooty
3.2 1.1 1.02 3 ol
4.1 128 | 1.24 4 oo
52 142 | 14 5 ooty
8 2.2 1.4 2 ol
11 2.5 1.7 3 oS
15 2.8 2.1 4 oS
20 3 2.6 5 oz
11 2.83 1.63 2 ARMA
11 2.94 1.74 3 ARMA
16 346 | 2.09 4 ARMA
17 3.67 2.49 5 ARMA
8.4 2.27 1.37 2 S5
9.6 2.48 1.61 3 S5
114 | 2.86 1.9 4 55
14.3 2.92 2.21 5 55
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(Figure-11): Comparison of three thermal control methods
to maintain temperature around the threshold temperature
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(Figure-10): processor thermal control using ANFIS and
MLP modecls
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