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Energy Consumption Measurement and Management in Cloud Computing Environment

LIN Wei-Wei, WU Wen-Tai

(School of Computer Science & Engineering, South China University of Technology, Guangzhou 510006, China)

Abstract: Cloud computing is leading a revolution in computer science. However at the meantime, the large-scale ecosystem of cloud
infrastructure brings about the problem of huge energy consumption. Therefore, the energy consumption management has been a research
hotspot in recent years and to a large extent, the sustainable development of cloud computing has been tightly associated with the
techniques of energy consumption measurement and management. Furthermore, the technique of power measurement in cloud
environment is the foundation for the building of energy models as well as the evaluation of resource scheduling algorithms. In this paper,
based on a survey of a wide range of methods measuring energy consumption of VMs, hosts or the whole system, four effective
approaches that are widely applied in cloud system are addressed. The approaches include direct measuring techniques based on hardware
or software, energy consumption estimate based on energy model, energy consumption measurement under virtualized environment, and
energy consumption assessment based on simulation technology respectively. The paper analyzes and compares the advantages,

drawbacks and best-fit situations of these methods. In addition, it discusses and points out the trends of future researches on energy
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management. These trends include smart power supply module, application type oriented energy consumption models, energy
consumption model designed for mixed workloads, efficient cloud simulation toolkit for dynamic management, energy management in
dynamic heterogeneous distributed cluster, energy preservation with resources scheduling towards tasks processing big data, and power
provision scheduling with green energy.

Key words: cloud computing; power measurement; energy consumption management; virtualization
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Fig.1 Measuring the power consumption of a single node by power meter
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Fig.3 Use of cloud environment simulation tool/platform
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Table 1 Features of the 4 methods for measuring or estimating energy consumption
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