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General-purpose high-level language with the notion of real numbers and time
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Towards the foundations for computing and programming of cyber-physical
systems, we studied language constructs and semantics of general-purpose high-level programming
languages that allow us to represent and handle continuous quantities and the notion of time. Our
working hypothesis was that those languages should be concurrent programming languages featuring
concurrency and communication and, at the same time, be constraint programmin? languages featuring
continuous quantities and uncertainties. Through detailed study of existing languages, we clarified

many of theoretical foundations and necessary language constructs, including (i) constraint
hierarchies and its semantics, (ii) the notion of time, (iii) data domain, and (iv) description of
dynamically evolving concurrent systems.
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INIT <=> y = 10 & y' = 0.

FALL <=> [](y'"' = -10).

BOUNCE <=> []J(y- = @ => y' = -4/5*%y'-),
INIT, (FALL << BOUNCE).
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