Synchronous Product Algorithm
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To build the synchronous product of A,..., A |

- -
Tnl'les In | Create initial state gy = (Qog, - - - ,0on)

‘ Add g, to state set Q

- L}
snmre Englnee"ng While there are unvisited states q=(qy,...,q,) [ Q‘:‘
For each event ethat can be executed g

by each automaton A, in state g |

Compute successor state I = (ry,...,r) [

Part | — Model Checking Algorithms

13. State Exploration ;
Robi Malik J Add r to statg.set Q if not yet present “‘
= Create transition from qto r labellede |
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| Controllability Check Algorithm

Model Checkers

| To check whether plants P,,...,P, are controllable With“‘
respect to specifications S,,...,S;; ‘

Add initial state gy = (q,....0005- .0 tO State set Q
While there are unvisited states q 0 Q do J
For each event e enabled by all plants P, in state q do |
If eis uncontrollable and there exists a specification |

§ that cannot execute ein state g then

return “The system is not controllable.”
If e can be executed by all specifications then |
| Compute successor state r such thatq & r |
| Add r to state set Q if not yet present |
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Real-world system Finite-state model

Desired property
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Controllability 9 Example: “Big Factory” 9
| T e )
‘\ IDLE |
i
finjsh i startl |
. 50
Definjtion | WORKING e fishi DLe
) finish?
Let P and Sbe two automata. | Machine 1 | e N4, g
stanz o finish3 start3
Sis called controllable with respect to P if, | qznz| e -
. | IDLE '
for every state (Qp, reachableinP| S | B G2 Machine 3
P ‘ finish2 start2
IFEF),
every uncontrollable event € which is [ Spec Buffer ‘
) ) ) | WARKING (Capacity: 2) ‘
enabled in gy also is enabled in (g J Machine 2 ’
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