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Model Based Development

Make a model of the environment Make a model of your control strategy
Env Controller

Make clear the control objective

(avoid) Bad

4 Verify that
Does Env || Controller
avoid Bad ?
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Model Based Development

Make a model of the environment Make a model of your control strategy
Env Controller

Make clear the control objective

(avoid) Bad

Good but after ?

We want correct
implementations !




From correct models
to correct implementations

Should we verify code ?

-- This may be too difficult (too much details)

Translate models into code ?

-- There are tools for that (Simulink)




From correct models
to correct implementations

Should we verify code ?

-- This may be too difficult (too much details)

Translate models into code ?

-- There are tools for that (Simulink)

... and preserve good properties ?

-- Good question...




From corre

ct models

to correct implementations

Should we verify co

-- This may be too difficu

de ?

Unfortunately, timed automata
are (in general) not implementable :

Translate models in

-- There are tools for that

Zenoness:0,0.5,0.75,0.875, ...

No minimal bound between two
transitions: 0,0.5,1,1.75,2,2.875,3,...

... and preserve goag

And more: instantaneity, real-valued clocks...
(robustness)

-- Good ques
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From corre

ct models

to correct implementations

Should we verify co

-- This may be too difficu

de ?

Unfortunately, timed automata

are (in general) not implementable :

Translate models in

-- There are tools for that

Zenoness:0,0.5,0.75,0.875, ...

No minimal bound between two
transitions: 0,0.5,1,1.75,2,2.875,3,...

What if my control strategy is
“correct” for one of those

reasons ?

hstantaneity, real-valued clocks...




A solution: Almost ASAP semantics

Alternative semantics for timed automata

Enabled transitions of the controller become urgent
after A time units;

Events from the environment are received by the
controller within A time units;

Truth values of guards are elarged by f(A)
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A solution: Almost ASAP semantics

Alternative semantics for timed automata

Enabled transitions of the controller become urgent
after A time units;

Events from the environment are received by the
controller within A time units;

Truth values of guards are elarged by f(A)

4 Prototypes of tools to verify

AASAP semantics is AASAP semantics and generate
implementable provably correct code have been

implemented
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Classical algorithms for synthesis:
perfect information hypothesis

Finite precision = imperfect information
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Classical algorithms for synthesis:
perfect information hypothesis

Finite precision = imperfect information The temperature

is in (C-1,C+1)
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Thermometer

For robust controllers: we must drop
the perfect information hypothesis!

L Digital

Gas -/
burner

Controller

We propose new algorithms to
synthesize observation based
strategies:

we avoid determinization !




Classical algorithms for synthesis:
perfect information hypothesis

Finite precision = imperfect information The temperature
is in (C-1,C+1)

/ For robust controllers: we must drop

the perfect information hypothesis!

Thermometer

We propose new algorithms to
synthesize observation based

\__ Digital strategies:

Controller we avoid determinization !
. /
burner

Many other applications of the idea are
forseen: e.g. improved algorithms for
the automata based approach to model-
checking.
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