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/ “Everything is Asynchronous.”

e Cyber-physical systems
o Performance, scalability, flexibility, complexity
e Dominant parallel and distributed programming
paradigms have relinquished determinism:
"everything is asynchronous."
o Actors, publish-subscribe, service-oriented
architectures, distributed shared memory
o Even in safety-critical domains: e.g., ROS2,
Autosar Adaptive Platform?, etc.

1. Menard, Christian, et al. "Achieving determinism in adaptive AUTOSAR." 2020 Design, Automation &

Test in Europe Conference & Exhibition (DATE). |EEE, 2020.



l Deterministic Models are Useful

A model is deterministic if, given the initial state and

the inputs, the model defines exactly one behavior.
Determinism

® Enables testing and more tractable analysis

® Makes simulation more useful
e Allows verification to scale better



Reactors® in a Nutshell
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1. M. Lohstroh, "Reactors: A Deterministic Model of Concurrent Computation for Reactive Systems," PhD
dissertation, University of California, Berkeley, 2020.
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Lingua Franca: It's About Time
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Verifying Reactor-based Models
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/ Divide-and-Conquer Approach

Assume-guarantee contracts: ¢ = (4, G)

Verification as a bottom-up process of abstraction:
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Github: repo.lf-lang.org
Discourse: If-lang.discourse.group

12


http://repo.lf-lang.org/
https://lf-lang.discourse.group/

