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Interactive verification of synchronous programs

Goal: prove properties of streams in a program

node f (r : bool) returns (n : int)

var up : bool;

let
up = true fby ((up and n < 9) or (not up and n <= 1));
n =0 fby (if up then n + 1 else n - 1);

tel
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Goal: prove properties of streams in a program

node f (r : bool) returns (n : int)

var up : bool;

let
up = true fby ((up and n < 9) or (not up and n <= 1));
n =0 fby (if up then n + 1 else n - 1);

tel

Show that values of stream n stay between 0 and 10

Interactive approach:
» load definitions in the proof assistant (ITP)
> use reasoning techniques to manipulate the goal/hypotheses

P obtain a mathematical proof of the result



Interactive verification in Vélus
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Interactive verification in Vélus

Correction theorem (simplified)

Vf,xs,ys, f(xs) | ys =
T € Traces (compile ), T = (xs, ys)
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Three different encodings of streams

1. Temporal & consecutive representations: N — Val
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Three different encodings of streams

1. Temporal & consecutive representations: N — Val
2. Co-induction with infinite proof principle (= Vélus)

3. Kahn streams with a principle of continuous induction

» the set of streams is a CPO
» with a smallest element ¢
P stream operations are defined as least fix-points
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» Reproducing old results in the context of Vélus/Coq ITP

P Identify best methods and use it to give a natural semantics
to the full language

> Verify some small programs with clocks

To do
» Verify more (parameterized) programs, new proof techniques

» Link with the semantic model of Vélus

verif

» Is the Kahn semantics suitable for some compilation steps?

» What about the existence of a semantics?



