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Cloud computing and data centers play an important role in powering the era of big data and machine learning. Today’s data centers are huge, and most of the jobs need quick response times. Therefore, there
are several challenges in optimal design and operation of data centers. Queueing theory is a powerful tool in designing and analyzing performance of various resource allocation algorithms. The goal is to
characterize the delay experiences by jobs in a data center. Given that it is challenging to characterize the delay or queue lengths in general, heavy traffic theory has been developed to study queueing systems in
the asymptotic regime when they are loaded very close to their capacity. In this work, we propose a novel view of the heavy-traffic theory based on the moment-generating function of the queue lengths. We will
use this view to study the load-balancing problem in data centers. Future work includes studying resource allocation in data center networks.
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