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ABSTRACT

Correct-by-construction synthesis is increasingly recognized as a critical approach at the intersection of
formal methods and control theory, particularly for the design of safety-critical systems. This method
marks a departure from the traditional, labor-intensive redesign-verify-validate loop, promoting instead
an iterative process of refining formal requirements linked through formal proof chains. Such an approach
inherently integrates system correctness within the design phase itself. Over the past two decades, there
has been notable progress in expanding the horizons of correct-by-construction synthesis, with a focus on
cyber-physical systems that meld discrete-event control with continuous-space environments. The
advancement in this field has been propelled by integrating symbolic techniques with state-space
reduction methods, thus extending the practicality of correct-by-construction synthesis to large-scale
autonomous systems. Moreover, recent developments have introduced novel directions utilizing barrier
certificates and data-driven approaches, particularly when system models are not known. This
presentation will outline the recent advances we have made, laying a robust groundwork for the correct-
by-construction synthesis of cyber-physical systems. Time permitting, we will also delve into our most
recent explorations in secure-by-construction synthesis, focusing on the integration of safety and security
considerations into the system design process, alongside the transfer of assured autonomy between
related systems.
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