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Everyone has heard the statistics about how much of an energy hog IT has become: The emissions of a server are 
nearly that of a car! The electricity usage of data centers is growing 12 times faster than that of the U.S. as a whole! 
Given the significant energy consumption of data centers, improving their energy efficiency is an important 
social problem. However, energy efficiency is necessary but not sufficient for sustainability, which demands 
reduced usage of energy from fossil fuels. In this talk, I will describe some recent work highlighting the 
algorithmic challenges associated with ‘greening’ data centers. We will focus on two applications: (i) dynamic 
resizing within a data center; and (ii) geographical load balancing across an Internet-scale system.  In both 
contexts I will present our new algorithms, which provide significantly improved performance guarantees when 
compared with the ‘standard’ approaches using Receding Horizon Control. Additionally, if time allows, I will 
briefly discuss the our recent progress toward the implementation and evaluation of these algorithms in HP data 
centers, and the use of these algorithms within demand response markets.
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