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Subsets and Intersection

Strict synchronous composition is
intersection of languages: “

LA A TN A = £(A) 0 L(Ay) n [N L(A)

Language inclusion check tests for subset oﬁ
languages: ‘

LANAITA) D £(P)

/
/
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Modelling Automata in VALID

repairl

M2 0K

Do repair2 rreak

freak
WORKING
’\/BChI nel WORKING DOk
Machi ne2 Repai r

* Each automaton imposes new constraints.

Break2
MZ DO

= Behaviour is restricted by adding
automata.
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Result about Language Inclusion

Proposition. [
Let A=A, || A, || ]l A, |
If A satisfies a property P, |
then A satisfies P. ‘

Proof. |
L(A) = L(A) n N £(A) O 2(A) O (P).
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Language Inclusion Check [

Language inclusion is a safety property.

start2 should 3
not occur here. | |

startl should
AltStart not occur here. | |
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Applying the Result

Does small factory satisfy Al t St art ?

EMFTY

repairl

Fnishi stan2 e

oreak2

ML
stan2 stanl
M2l

FULL

Buf fer
mapown

ez
WORli‘/:vichi nez Repai r Al tStart
\ ] [
i

If one of the automata, e.g. Buf f er,
satisfies Al t St ar t , then we are done. |
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Checking a Subsystem

Does Buf f er satisfy Al t Start ? |

stanl
|

EMPTY

finish1 SELH
M2

FULL
Buf f er Al tStart

Buf f er does notsatisfy Al t Start! |
Counterexample: startl startl

Property Not Satisfied

Language inclusion check stops here. |

repairl oy |
|

M20K
start2 stantl

w2l |

WORI:}EChi ne;OWN i AltStart “

|

Counterexample startl breakl repairl startl

accepted by all components. /
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What Now? [
Use the counterexample ... |

repairl

M2OK

Breakl { repairz Ibreak?
WORKING DOWN

Machi nel

M2DOWN

Does not accept
startl startl.
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Accepts startl startl.
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Incremental Language Inclusion |

oAl A G ()

Z(B) 0 (P) 2 yes

success

failure )
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Checking an Enlarged Subsystem
Does Buf f er || Machi nel satisfy Al t Start ? |

finish, startl |
EMPTY
startl
Treakl mishl start2
MORKING DOWR M2
Machi nel BuffFeU;L Al tStart
i

Buf f er || Machi nel does not satisfy Al t St art !
New counterexample: startl breakl repairl startl/
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What About Controllability?

Proposition.
LetP =P, || P, || ]| P, be a plant, and
let S=S || S, || m| S, be a specification.

If each § is controllable with respect to a
subsystem of the plant, e.g.,

P =Py, | T Py,

then Sis controllable with respect to P.
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Example “ Incremental Verification [

An automatic abstraction procedure |

repairl

M20K

EERE

finish1

= Abstractions, i.e. subsystems, computed
automatically.

repair2 reak?

Breakl

WORKING o UL

Machinel| - - r | Buffer YRR
Machi ne2 Repai r
N 4 i = Counterexamples used to augment
" ~" H i [
A ‘ subsystems until the property is proven or|
Plant Specification | Y > Property1s p |
shown to be not satisfied.
Controllable? )
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A Problem [

Small Factory is Controllable [
There may be several components not |

‘ accepting a counterexample.

stantl
EMPTY

is controllable

™| with respect to |
Buff er Machi nel | Which ones to choose? [
e
P — and ... ‘
‘ = All of them? J
is controllable : = First one found?
oo | With respect to [ woine ™ com = Most promising one?
Repai r Machi ne2 | “
\ RN ) | o ;
» Heuristics!
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Therefore, the entire system is controllable,,s
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Incremental Controllability Check | ComPa24/524-06A |

Plant: P, || I P, |
Spec: || m] S, |
controllable? —yes | |
no | |
i
| Find § or P; not accepting counterexample | ‘\
‘ i
| J
i

|
Add Sto S or add P, to P | |
— | of Part |

| consider Sas plants; choose anew S P =0 |4-

* DEPARTMENT OF COMPUTER SCIENCE
- TARI ROROHIKO

es |
y got another S? no success )
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