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B Distributed Cyber-physical Systems
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Distributed CPS = Discrete + Continuous + Parallel

But more complex than: Parallelism + Hybrid!
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B Dynamic Logic of Communicating Hybrid Programs

dLcygp = df + CSP + AC-reasoning + symbols

Definition 1: Communicating Hybrid Programs

a(|Y,2]) | @:=0{a"=0}|?x|a;8|aUpB|a* | ch(h)!@|ch(h)?z|a | f

1 hybrid programs communication and

at most binds channels Y and variables z parallelism

Definition 2: Dynamic assumption-commitment logic
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I first-order dynamic logic assumption-
commitment
at most depends on channels Y and variables Z modality

B Semantics of Communicating Hybrid Programs
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B Uniform Substitution
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The proof rule US 1s the single point of truth for axiom instantiation!

Theorem 1: Uniform substitution is sound
A substitution o maps symbols to terms, formulas, or programs.

if for each operation ®(e) and program
ofe constant a(|Y, Z|) in ¢:

(D) FV(ol|sge) NBV(®(+)) = 0 and CN(o|5()) N CN(R())
() BV(ca) C BV(a(|Y, z]) and CN(oa) = CN(a(|Y, 2)))

I

Uniform substitution is sound if (parameters = variables + channels)
(I) 1t never puts a free parameter into a context where 1t 1s bound

(II) 1t never binds parameters beyond the original sets

If you bind a free parameter, you go to logic jail!

Bl Axiomatization by Example
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B Non-schematic Parallel Injection Axiom [||_]ac
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Everyone’s favorite
parallel proof rule

Requires algorithmic
implementation :(
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Instead, the parallel injection axiom drops a parallel subprogram 1if it

does not interfere with the surronding contract :
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B Schematic vs. Flat Axioms
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