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Cyber-physical systems (CPS) such as autonomous and semi-autonomous vehicles, smart

buildings, and industrial automation systems, are poised to bring immense economic and societal benefits.

However, the design of these systems faces tremendous challenges from the rapid increase of system scale

and heterogeneity, the close interaction with dynamic environment and human activities, the employment of

multicore and distributed architectural platforms, and the stringent (and often conflicting) requirements on

various design metrics. To address these challenges, it is critical to have a new set of design automation

methods and tools for the modeling, synthesis and verification of cyber-physical systems.

In this talk, I will discuss some of the unique challenges in CPS design, and introduce the design automation

methods we developed for addressing them, including 1) a software architecture synthesis framework for

generating correct, predictable and efficient software implementations from functional models, while

optimizing metrics including control performance, schedulability, extensibility, fault tolerance, memory

usage, modularity and reusability; 2) a cross-layer design framework for CPS security and its application in

automotive electronic systems and vehicular networks; and 3) co-design and co-scheduling methodologies

for energy-efficient building management and their integration with grid-level optimization.
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