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Abstract

The Petri net is a graphic model which is adaptable in modeling a complex concurrent parallel
system, and it is widely used in the fields of industrial engineering, computer science, electric
engineering and chemistry. Recently, the net is applied to the communication protocol, and extended
to represent complex systems. There are several extended Petri nets named as TPN(Timed Petri net),
SPN(Stochastic Petri net), FPN(Fuzzy Petri net) and TFPN(Timed Fuzzy Petri net). Accodingly, this
paper proposes an advanced communication protocol modeling method using the TFPN. For the use
of TFPN, this paper also introduces the membership function by using the fuzzy value of the transition
and firing delay time as the arguments of the function. The proposed method can produce clearer firing
rules, and it is supposed to be used to design and analyse communication protocols in great effection.
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Fig. 7. Membership function of transition ti.
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Table 3. Fuzzy production rules table.
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IF d;; and djz and .. and dim THEN di or die or ...
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Fig. 9. TFPN model for simple communication
protocol.
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v(p1) = Send_start V(ps) = Buffer_2
v(p2) = Wait_ack V(ps) = Receive_start
V(ps) = Received_Ack v(pr)
v(ps) = Buffer_1 ¥(pg) = Sent_Ack
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Table 4. Direct reachability set and reacha-

bility set for each place pi in Fig. 9.

3

place pi DRS(pi) RS(pm)
Dt { pe, pa ) { pz, D3, P4, D5, D7, Do}
Do {pal {p3}
D3 %] 1%
P4 {pr { D3, D5, D7, D8 )
Ds { D3 } { D3 }
D6 {pr} { p3, D5, p7, D8 }
pr { ps, ps | { p3, ps, D8 }
Ds 9] &
23 5. 2% 94 7} Fee]2 piol] o]xgh
o)A AY
Table 5. Neighbor place set for each place
pi in Fig. 9.
place pi place px NPS(pi)
D1 D2 4
D1 P4 %]
D2 D3 {ps}
P4 p7 {ps}
Ds ] Ps {p}
P6 p7 { pr}
)‘ p7 pPs ]
D7 P &
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Fig. 10. Fired communication protocol
with timed fuzzy Petri net.
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