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Abstract  With the wide deployment of cloud computing datacenters, the problems of tremen-
dous power consumption, high operational cost and serious environmental pollution have become
increasingly prominent. To reduce power cost and carbon footprint, an increasing number of
cloud service providers attempt to power their datacenters with green or renewable energy
sources, such as solar or wind. However, different from the stable supply of traditional grid
power, the uncertain, intermittent and variable nature of renewable energy incurs many new
challenges to realize such efficient and reliable green datacenters. By exploring new research chal-
lenges involved in managing the use of renewable energy in datacenters, this paper seeks to
answer why, when, where and how to leverage renewable energy in datacenters. Specifically, from
five key perspectives, including sustainable datacenter current situation and new metric, renew-
able energy production model and prediction method, green datacenters capacity planning, intra-

datacenter workload scheduling, and geographically distributed inter-datacenter load balancing,
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we provide a taxonomy, comparison and peroration of the latest research in applying green energy

in cloud datacenters, and further sheds light on the future research trend.

Keywords renewable energy; cloud computing; green datacenter; prediction model; job schedu-

ling; load balancing; green computing
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