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 Abstract: 

The objective of this talk is to investigate the fundamental tradeoffs among communication, 
computation, and storage, as the major components of the data infrastructures, from an information 
theoretic perspective. This allows us to challenge the prevailing wisdom on how these components 
interact and show that the conventional approaches on running these systems can be significantly 
suboptimum. In particular, we aim to demonstrate that the schemes based on creating and exploiting 
coding opportunities can substantially improve the performance of the systems. We show that the gain 
of coding scales with the size of the network and is essential to achieve the fundamental limits of 
processing and delivering big data. 

This talk has two parts: In the first part, we consider cache networks and a fundamental tradeoff 
between communication and storage. In the second part, we discuss distributed computing systems and 
a fundamental tradeoff between communication and computing. 

The first part of the talk is a joint work with Urs Niesen (Qualcomm Research) and the second part is a 
joint work with Songze Li (USC) and Salman Avestimehr (USC). 
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