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Modern automative systems involve dozens of embedded computers and hundreds of
sensors that are networked together. The software running these nodes is hundreds of
thousands of lines of code. The computing platforms used today are difficult to reason about
or update as hardware and software environments are updated to add new functionalities.
We envision building cps applications on open computing platforms which concurrently
execute large numbers of actors [1] performing both coordinated and autonomous tasks, and
potentially sharing resources between different applications [4]. We believe that a looser
coupling between middleware, OS, and applications, can be facilitate the rapid evolution of
hardware and software without sacrificing efficiency or safety.

We propose to build on our prior research in models and programming tools for large-
scale concurrent and distributed systems using the actor model. Each actor is a reactive
entity whose behavior can be abstractly represented by a big step semantics [2]. The system
as a whole may be viewed as a probabilistic program in a distributed space and time, where
some events are asynchronous while others may be probabilistic or continuous in nature [3].
Such a system may be formalized by a two level probabilistic actor-based programming
model: the applications level and the meta-level representing an open computing platform
(cf [5]). Different formalisms are needed to capture different aspects of the behavior of
such systems. We propose the use of a number of formalism to specify, derive and reason
about the behavior of such systems, including statistical model checking, euclidean model
checking, constraint solving, predictive runtime verification, and testing.
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