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Data Center Temperature Prediction Algorithm Based on
Long Short-term Memory Network

XU Yi-xuan, WU Wei-guo, WANG Si-min,HU Zhuang,, CUI Shun

(School of Electronics and Information Engineering,Xi’ an Jiaotong University, Xi’ an 710049 , China)

Abstract; Nowadays, data center has been expanded dramatically by the development of big data and cloud computing. A survey has
showed that annual power consumption of data centers in China exceeds 1.5% of the whole society consumption, furthermore ,up to 10%
of the rack operating temperature is higher than the allowable range of equipment reliability. Temperature monitoring and prediction are
crucial for preventing server failures caused by overheating and improving energy efficiency in the data center. We propose a temperature
prediction algorithm base on long short—term memory (LSTM) network. In this algorithm,we train the neural network model with tem-
perature monitoring data and time series set composed of parameters of actual runtime and finally obtain the predicted temperature of the
server entrance. In order to reduce the training time of the prediction model, we propose a joint modeling framework based on the thermal
locality principle, which significantly reduces the complexity of online temperature prediction modeling. The experimental verification on
a test bed with 15 servers shows that the proposed method can accurately predict the inlet temperature evolution of servers with dynamic
workloads.
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