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A Modeling of Discrete Event System Using
Temporal Logic Framework and Petri Net
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Dept. of Contro! & Instrumentation Engineering, Wonkwang Univ.

Abstract - In this paper. modeling and analysis
of discrete event systems by temporal logic frame
works and petri net is considered. The reachabil
ity tree of the petri net can be used to solve the
safeness, boundedness, conservation and coverabi
lity problems of discrete event systems. But the
reachability tree of the petri net do not solve rea
chability and liveness problems in general. We
proposed a method that synthesised the petri net
and the temporal logic frameworks. This method
slove some problems of petri net by logical
representation of temporal logic frameworks.
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B 4ulE 4oy HulE Wy o HEHe 7]
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2.2.1 Azh=g|7xo) J1%9 B8

A= 72 2899 Boolean AZAG! -(not)., A
(and), V(or), —+(implies), «(if and only if)§ X
wam Aty Wi Azie) € 28I A% A
A42k O(henceforth), <{(eventually), O(next),
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(2) (pA¢) : @7t Fola ¢x Folth

(3) (V) : @7t FelA} ¢7} Folth,

(@) (p—>¢) : @7} oA ¢7F Forh

(5) (pe=¢) : @7} Reld ¢7} Folm ¢r} FHolW
@7t i},

* Temporal G4z}

(1) (Oe) : AFREH o Folg,

2) (O@) : mldel 7} o] He Mol

(3) (Op) : & ¥l o Fo] "),

4) (eU¢): ¥A @7t Folm, wlElo] ¢7} Fo

HE ol ARG, AR g
34 Ao},
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29 2d3 L A TET. A2ge] 7 B4 #F
ARE 73 AA S BE s Fe s Alde #
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YAAE & & Ud(1.2).
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H, ¥ (Circle) 22 7 gt}
(2) T (Transition) : Al (event) v 3o Azt
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(3) I (Input Function) : PlaceZ%¥] Transition®
o] e A E (Arc/Arrow).
(4) O (Output  Function) Transitiono 288
Place=2] W3 a4y,
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Aol8el dFQ Bagoldc] @t doel Place
pi 9 Tokens F¥ M(p) & E7|%r}.

2.4 TLF © Petri Net9| 4
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Qo] A Reachability Tree$} Matrix Equationg AM&
st ME & oA Al2HE 2d3 Petri
Net9 Reachability Tree’t F9% Reachability
Tree2 E@HAE AT Matrix¥4 oz EdFo
2 #A Firing vectord ©A2<Q AR RA  Self
loopE 99 ¥ 4 glovy, A f48lel Petri Neto 2
837 YEOE @4 L A YUt

old @HES AT B A% mdguhyes B
=EdM= ol 2L EYF Reachability TreeE
e F e 2R dE Bo] Aydri(1].

(138 1,2)9] Reachability Treet= (28 3)7 Z&
43 FHE AT o, (¥ 3HAA ALE ME
we 3zt & Z Place?) WH Tokense ¥
g dehle Aot o] 71EE ALFez A
Reachability Tree7} 31234 EdHE B0l UAH,
AHHQ X80 AAHY W Aoz vt =
719} A o] & Reachability Tree2 E@F A&

DA o] EAP.
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2.4.1 Temporal Logic2 0|23 2d3
TLFE 0|43l RdHY$ 317] Ao ag Jgxk &
A5 HSH 2o Fosd.

(A o)

e STA(p;,x) : place p; ¥ token #7} x7ieo|t}

s IN(p;,t;) : transition t;°lA place p;29 ¢
g 4roltt. ,

e OUT(p;, t;) : place p; oA transition t; 29 &
& gepolt},

e FIX(p;,x) : place p; ¥ token F7} W37} gid),

e FIRE(t;) : transition t;7} @3} (Fire)@t}.

e ADDk(x;) : place p;9 token ¥7} x7HlA k

g Fr1dq.
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e MINk(x;) : place p; 9 token 47} x7/0oIA k
nF il
olgf, p;eP (i=1,-,m), ;€T (j=1,--,n )0l

.m,n, ke NOOQ) ot}

» (2819 TLF
(1) s34
O[STA(p;,1) — OFIRE(t,)]
O[{STA(p1,DASTA(p3, 1)} — OFIRE(ty))
OL{STA(p;, DASTA(p;,2)} — OFIRE(ty)]
O({STA(p;, 1) ASTA(p;,1)} — OFIRE(t))]
(2) 2aast
OIFIRE(t,)) — O{FIX(p;, x)A(IN(p3, t;) AADD2(x3))}]
D[FIRE(tz) - O((OUT(Pl,tz)/\MINl(Xl))

AFIX(p;, x)) A (IN(p,, t,) AADDL(x,))}]
O[FIRE(t;) — O{FIX(p;, xa) A(OUT(p;, t3) AMIN2(x3))} ]

0O[ FIRE(t,) — O{(IN(p,,t,)AADDI(x,))
AOUT(pz, x4) AMINI(x2)) A (OUT( p3, t;) AMIN1(x3))} ]

» (1¥2)9] TLF
(1) &3hi3
O[STA(p,.1) — OFIRE(t,)]
O0{STA(p;,DASTA(p;, 1)} — OFIRE(t;)]
O{{STA(p;. 1) ASTA(p;,1)} — OFIRE(t;)]
O[STA(p;,1) — OFIRE(t,)]
(2) ezt
O{FIRE(t)) — O(FIX(p;, x{)A(IN(ps, t;) AADDI(x3))}]
[J{FIRE(t;) — Of(OUT(p,,t;) AMINIk,))

AUIN(py, t2) AADD1(x3)) AFIX(p3, x3)}]
O[FIRE(t3) — O{FIX(pz, x2) A(OUT(p3, t3) AMINI1(x3))}]

JIFIRE(t,) — O{({N(p,,t;) AADDI(x,))
A(OUT (pz, x4) AMINI(x2))}]
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A& AANE 5 Aot

&3 Zo] folA AAZ Temporal Logic® Petri
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(28 4.5 F e FHo] Y of oaF
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3.2 g
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AHAAI 2 S S48 W Ala0dde JHE BA e
Token9 ZtAF L 938 cl&He 0= AT EAA
& ZFAcr HAHYT. g, B =R Axd
FA3u & o] 83t Petri Net® Matrix Equation 3l
Ao g Ee EAAN F9 E38 FFHAA
AR = Mutual Exclusiondxe] &AL =
g Byg A3t n g}
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