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Abstract 

Internet data centres consume a significant and growing fraction of the world's 
energy.  Dynamically controlling the allocation of work among data centres, and resources within 
them, is an important tool to reduce this consumption.  This talk will describe techniques to balance 
energy consumption and performance at three scales: (a) setting the speed of a server, (b) managing 
sleep modes within a data centre, and (c) balancing load among data centres around the globe. 
Specifically, it will show that (a) Servers face a fundamental tradeoff between optimality, 
robustness to uncertainty in load, and fairness among jobs; (b) a causal "lazy" sleep controller 
performs to within a small factor of the optimal non-causal controller; and (c) careful choice of 
electricity tariffs is necessary to ensure that geographic load balancing provides environmental as 
well as cost benefits. 
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