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A study on the analysis method of Petri Net Models
Using the Transitive Matrix
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Yu Jin Song, Jong kun Lee

Abstract

We propose a divide-conquer method of Petri nets under the condition of one
-boundedness for all the Petri nets. We introduce the P-invariant transitive matrix of Petri
nets and relationship between them. The feature of the P-invariant transitive matrix is that
each element stands for the transitive relationship between input place and output place

through the firing of the enable transition.
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Table 1. Relationship between PNs and labeled place transititive matrices
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char Psubnet[ 1, Tsubnet| ]; /* array of the set
of place and the set of transition */ '
void search() {
for (during exist the transition in columns
table of the place) {
read transition;
while (during exist the transition in the
same room) {
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put the transition in Tsubnet]
if (there is nothing columns place of the
transition in Psubnet] 1) {

put the «columns place of the
transition in Psubnet[ J;
} /% 0f +/
read the next transition of the same
room;

} /* while */
to move next room;
} /* for */
for (during exist the place in Psubnet[ 1) {
read columns transition of the place in
Psubnet! 1;
put the transition in Tsubnet] 1;
} /* for #/
} /* search() */
main()
{
read values of table and rows place;
for (during exist place in row of table) {
read the rows place;
if (the rows place is initial marking place) {
put the place in Psubnetf J;
search();
} /A %/

lk
it (27N v
Tsubnet! ] /*
read columns place of the transition(%);
search();
} /% if */
printf (Psubnetl ], Tsubnet[ 1);
} /* for */
} /* main */

L is k transition in
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Table 2. Significance table of place and transition

Place |Significance [transition {Significance
P1 Busy tl o-abandon
P2 Not~-busy t2 o-end-talk
P3 C-idle t3 on-hook
P4 R-idle t4 start-call
P5 Talking th t-busy-tone
Busy-tone t6 t-routing
Hang-up t7 t-end-talk
Arrival t8 o-activate
Talk t9 Diaiing
31_0 Ringing-tone [t10 t-abandon
P11 Number t11 t-ringing
P12 Ringing t12 t-activate
P13 Routing t13 o-busy-tone
P14 CF t14 cf-routing
P15 not-CF t15 o-ringing #
t16 o~-routing
t17 Unsubscribe-cf
L t18 Subscribe-cf

<Figl>2] HE YrDS WA Edojx 7w
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Fig 1. P/T net for basic call processing and call forwarding.
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Table 3. Correlation table of Place and Transition of <Fig 1>

P, Pye [Py [Py | B P P, Py p, Pp 1Py Py Py [Py [P
P, t/2 | t/2 | t/2 [ts/2
/2 | t/2 | t/2
t/2 | /2 | 4,/2
/2
tyof2 i
P, | t/2 t/2 t,/2
t,/2 :
P | 1/2 /2
P, ts
P L2 |42
P, /2 | ty/2
P; ty
P, t/2 ts/2 t;/2 /2
t/2 t14/2
P, /2 /2
Py /2 1t/2 1
P, tys
Py b2 12 "
Py s ts
P 14/2 b2 |ty
Pjse tig
P
[
P1 'y
11 S~ r— 7
12 13 “ 15
ps P7 \ P9
P6
110 i
8 © ) 12
P19 = P11 P12
t1s . (16

P13 Fig 2. The First Subnet of Petri net Model <figl>
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Fig 3. The Second Subnet of Petri net Model <figl>

Fig 4. The Third Subacet of Petet net Modce! <jigi>
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Fig 5. The Fourth Subnet of Petri net Model <figl>
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