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Abstract 

There is a transition from centralized decision-making paradigms 
towards distributed algorithms. Motivated by the large-scale 
optimization and learning problems in the smart city infrastructures 
that require comprehensive models and efficient computational 
methods, this talk will focus on two major paradigm changes in 
computational and application layers. The first part of this talk 
focuses on advances in smart power grids and electrified
transportation networks, as well as coupling elements that affect the
operation of both networks. I will broadly explain our novel 
framework for optimal operation of the interdependent power system
and electrified transportation network. This holistic framework takes
into account layered networks and the asynchronous information
exchange to improve the operation of each layer considering the 
exogenous inputs from other networks. Currently, there is a need for
control centers to solve large-scale optimization problems. This
increases the computational complexity and requires extensive
information sharing. The second part of this talk is devoted to
distributed/decentralized optimization and learning methods in the 
context of interdependent networks. I will explain and demonstrate
how the proposed distributed/decentralized algorithms achieve three
major goals: 1) reducing the computational complexity of the large-
scale optimization problems, 2) preserving the information privacy of
entities over the network, and 3) enabling scalability and plug-and-
play capability. The key advantage of the proposed methods is to
eliminate the control centers and distribute computing among agents,
i.e., in our proposed solutions, each agent/node will only exchange
local information with a limited number of agents.  
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