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Data centers contribute to approximately 1% of the global electricity consumption, and billions of dollars are spent annually
worldwide in construction of new data centers to meet the rising demand for cloud-based services. Given the high cost of
construction, the power infrastructure in a data center is typically oversubscribed. Power overload situations can occur in
oversubscribed data centers. Power overload can lead to power capping of servers or even power outages — both of which
degrade the performance of the services offered by the data center. In this dissertation, we address key open problems in the
area of safe power oversubscription of data centers. First, we quantify the level of safe power oversubscription possible for
servers characterized by energy proportionality metric and workload distribution. Second, we develop a real-time dynamic
power pricing mechanism to enable safe power oversubscription of multi-tenant data centers, an often neglected but important
type of data center. Third, we propose a coordinated priority-aware battery charging algorithm to tackle the problem of
distributed battery charging in oversubscribed data centers. Finally, we develop a new server energy efficiency metric that is
both linear and reliable in ranking of server energy efficiency for a given workload. The findings presented in this dissertation,
if widely used, can result in energy savings, as well as capital cost savings, of millions of dollars per year.
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