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Abstract: 

Remote monitoring of an information source (or a process of interest) is essential to the emerging 
applications in various domains including networked Cyber-Physical Systems (CPS), the Internet of 
Things (IoT), and information retrieval systems. Quantifying "freshness" of the state of the source as 
perceived by the monitor is crucial in the design of these systems. In this context, I will introduce a 
general notion for information freshness and focus on a recently proposed metric Age of Information 
(AoI), which has been receiving significant attention due to its relevance to time-critical control 
applications and its susceptibility to analysis. 

In this talk, I will discuss two of my recent research works on AoI: 1) AoI violation probability analysis 
- here we provide a general characterization for the distribution of AoI, provide exact expressions and 
upper bounds for important queuing systems, namely, GI/GI/1/1 and GI/GI/1/2*; and 2) minimum 
achievable AoI in a single source system - here we prove that an optimal fixed-threshold policy 
minimizes the average peak AoI under service preemptions. Minimizing the expected runtime of Las 
Vegas algorithms using restarts arises as a subproblem to this problem. 

I will conclude my talk by highlighting two of my future research directions: 1) new freshness metrics 
and analysis for different applications from the domain of CPS and IoT, and 2) responsiveness (end-to-
end delay) in Federated Learning. 
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