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Reconfiguration method for Supervisor Control in Deadlock status
Using FSSTP(Forbidden Sequence of State Transition Problem)
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Abstract : The object of this paper is to propose a method to deal with the problem of modeling user specifications in approaches
based on supervisory control and Petri nets. However, most of Petri Net approaches are based on forbidden states specifications, and
these specifications are suitable the use of tool such as the reachability graph. But these methods were not able to show the user
specification easily and these formalisms are generally limited by the combinatorial explosion that occurs when attempting to model
complex systems. Herein, we propose a new efficient method using FSSTP (Forbidden Sequences of State-Transitions Problem)-and
theory of region. Also, to detect and avoid the deadlock problem in control process, we use DAPN method (Deadlock Avoidance

Petri nets) for solving this problem in control model.

Keywords : reconfiguration, supervisor control, petri nets, discrete event system, forbidden sequences of state-transitions problem,
deadlock avoidance petri net, constrained synchronous reachability graph
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The marking M, is composed of the places of different Petri Nets

models.

Inputs: M,, LT
Outputs: AS, FS, CS
Step 1 AM —{M};
Step 2 while (AM # Q) do,
Step 2.1 M, =next marking of (AM); AM « AM — {Ml}

Step2.1.1 T, « transitions_from (M,,LT); Step
2.1.2while (T,, =) do,
Step 2.1.2.1 MT = next_successor_in (T Mi);
M, =(tl.k,Mk);TMl. <—TM,.—{MT};
Step 2.1.2.2 t,, «— transition (MI);
Step 2.1.2.3 M, « marking (MT);
Step 2.1.2.4 (* Applying rule 2*%)
ifenabled in_plant (t,) androt
(enabled_in_specification (t,.)) then
Step2.1.2.4.1 Voe AS/M, [0' >M,; FES
—FS U{ot,};
Step 21242 FM«—FM U{M,}; end if
else if enabled_in_plant (1) then
Step 2.1.2.4.3 Ifnot (M, in PM) then
Step2.1.2.4.3.1 Vo€ ASIM,[o > M,;
AS—aS Uiot,};
Step 2.1.2.4.3.2AM—AM O{M,}; end if
else
Step2.1.24.3.3 Vo'e AS/M,[c'> M;
CS—CS U{o' t,};

end iff
end_if;
end while;
Step2.1.3 PM «—PM U{M};

end while;
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(a) Plant model

(b) Specification model
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Fig. 2. Plant model and user specification model.
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Fig. 5. Step expression using Fﬂf”‘?‘ matrix.
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Table 1. Robot status for each steps in Fig. 5.

B_stepl [ B_step2 | B_step3 | A_stepl | A_step2 | A_step3

robot] 1 0 0 0 1 1

robot2 1 1 0 0 1 0

E 2. 3% 59 gk HolE
Table 2. Status value table of Fig, 5.

SVO | SV1 | SV2 | SV3 | Sv4 | SV5 | SV6

robotl 1 0 0 0 1 1 2

robot2 | 1 0 0 -1 0 0 0

1<i<mn, i isanoddnumber, r isrobot.

SV, =SV, | +#(r, A_step((j/2))

2<j<m, j isanevennumber, r isrobot.
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Table 3. Reconfigured status table of Fig, 5.

SVO | SVI | SV2 | SV3 | SV4 | SV5 | SV6
robot1 1 0 0 0 1 1 2
obot2 | 1 0 1 0 1 1 1

E 4 39 59 ATAE BEizk ElolE.
Table 4. Reconfigured status table of Fig, 5.

SVO | SVI | SV2 | SV3 | Sv4 | SV5 | SV6
robotl 1 0 0 0 1 1 1
robot2 | 1 0 1 0 1 1 1
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Fig. 6. Matrix Fy/™.
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Fig. 7. Reconfigured model using DAPN.
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int main(){
n=the number of resource sharing places;
Define value of resource state table, SV, according to the
definition 6;
While(exist values of SVi) {
result=Detection(the values of SVi, n);
if (result==0){
i+
continue;
Jelse
Avoidancel (the value of SVi, result);
If (value of initial resource sharing places in table != value of
final resource sharing places in table){
Cout << "This net is UNBOUNDEDNESS";
Avoidance2();
}

/
Detection(the values of SVi, n){

Jor(r=0; r<=n; r++)
if (SViof the n< O}
cout << "This net is deadlock”
returny,

/

}
Avoidencel (the values of SVi, n}{

# SVi-1)= #(r, SVI-1) - #(, SVY);
Compute values of resource state table according to Definition
6 again;

/
Avoidance2() {

value of final resource sharing places
= value of initial resource sharing places;

}
}
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Fig. 11. CSRG of Fig. 2(b) and Fig. 10 with renamed places.
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