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MapReduce Environments
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Abstract: It is difficult to improve the energy efficiency of MapReduce clusters by matching active
nodes to the needs of the workload since it is difficult to capture the features of energy
consumption for cost-based scheduler for different types of workloads. A power estimation
method based on performance features of workloads is proposed to solve the problem. The
method estimates the power consumption by leveraging performance monitoring counters on
components of worker nodes during MapReduce jobs execution. A machine learning method is
used to improve the estimation accuracy. The performance monitoring counters of MapReduce
system are collected to build a sample set, and then the rough set method is used to select the
performance attributes that show strong impact on the energy consumption of workloads. A
power estimation model based on the least square support vector machines is built from the
attribute reduction results. Experimental results show that the energy estimation method
accurately forecasts the power consumption of workloads in MapReduce systems. The relative
error of accuracy for power prediction is 4% for only one running job and 4. 5% for jobs sharing
MapReduce clusters.
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