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Abstract: Modern networks are designed to facilitate information
processing in large-scale, highly distributed environments that connect
humans with smart machines. Information collected in such networks is
often privacy-sensitive, such as healthcare records, financial transactions,
or geolocation data. Moreover, these networks often need to operate in
unknown environments using unreliable information sources, which can
lead to various interpretations of the received information. This brings
three main challenges in designing effective distributed information-
processing frameworks: scalability, privacy, and context-awareness. In
this talk, I will discuss how to address these challenges through
information and coding theory principles. I will first introduce a fast and
privacy-preserving framework for distributed machine learning, which
can provide an order of magnitude speedup over the existing
cryptographic approaches. Next, I will address a major bottleneck for the
scalability of large-scale distributed computing frameworks, the inter-
processor communication load, in the context of distributed graph
processing.

To do so, I will introduce a topology-aware graph allocation and
communication strategy using coding theory and demonstrate that it can
reduce the inter-processor communication load significantly for both real-
world and random graph structures. Finally, I will discuss the fundamental
performance limits of information transmission in context-aware multi-
user communication networks. I will characterize the information-
theoretic performance limits for lossy transmission of correlated sources
in a multi-user communication channel, when the communicating parties
have access to context information correlated with the sources.
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