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A Policy to Find All Siphons using Transitive Matrix

Oeyeong Kim - Jongkun Lee

ABSTRACT

Deadlock usually appears in contain subsystem which is run in parallel and resources share modules. Siphons and
traps have been well introduced to characterize deadlocks of Petri nets. Siphon concept be well used for proposing
the detect and prevent deadlock by the pleasure researchers. But it's need many times and efforts to detect all siphon
sub-nets in the Petri model. Since transitive matrix could explain all relations between the place and transitions in
Petri nets, we propose an algorithm to detect all siphon sub-nets after analyzed the transitive matrix's properties. Ex-

amples are givens to illustrate the method.
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VS Belatgieh. Chao=(2010) S’PRE A2 Zio]
2} EWAHE S Aoz HAjolES of
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S} o] Aok 4= QltiZhou 1993, Li 2003, Li
2008b, Murata 1989).
=] Yl PNL 5-5E2 T4tk PN = (P,T,LO,Mo),
P = {pupo-..pn}, SEO120 3 HF T = {4,
EHAAY 2 A3k I € T > 1) € P), EHAA
o] 98 3 O € T -> O() € P), ESxHY] &8

L 68 JEaEINE R PSEE

=X

g2 Mo: P ->{0,123,..}, 27] 1) PNT =& o[t}

EfiAA teT= MojlA H3p7kssie o]& M2
FEHFI], THd VpE o tM(p) > 07} Hef, 0§7]4] et=
EWAA to] Y o], te= ERAA t9] &9 4
o|AE S|ttt Y EfAA t7} H37kEsHH M(p)
=M(p) - I, ¥ pS ot - te, M(p) = M(p) + 1 ¥
pE to - ot, TFHA] kO™ M(p) = M(p)ell 23t A=
) M'E 7R, M MP 2 32

Z7] u Mo oA =2 753t ud 9] a2 R(PN,
Mo) & FAgch

(PN, Mo)= 5-EZ PN = <P.T,LOM>Z zH= 5jEg]
Ylo|gti 3l&;. EMAA tETE VMER(PN, Mo), J
ME RPN, M), M[t>0]% 1} Moze] AJZ(live)
7Fssick wHd BT, Mo[t>0]H PN« w2piejoch
ukel V MER(PN, Mo), JtET, M[t>0] (PN, Mo)=
28 A e (deadlock free)olch WY VtE T, IME
R(PN, Mo)o|m M[t>7} Ad#51d (PN, Mo)= F-2 A&
gt el JteT, EAMAA t 7} Mo(PN, Mo)ollA] A=
a1 (PN, Mo)-> A3ttt v ke N,VMER(PN,
Mo), V pEP, M(p) =k & T3 (PN, Mo)= /-3t
3}

(PN, Mo) of|A] sjte] 7] upr)s Edlo]A9] 4=
A3t pr,p2,.spn, n=1 0§74 3 0}=(p; pist), iNn-1 T+
A n>1. 23 pi=pj, ©] Yul=i=j, i,jENn.. §F 5
& PLP2-sPrn>1 714 pi = pj, 1= j =n, 97|41
=1, j =n o|f o]& AfolZoletal it

Edizldeola g Edlolie 7HIWA &9 &0
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o)A Yo gt Lul AOE thSat o] Hest
CHAES 2008, H4-22008).
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< Xk) = (AM = 0)= T-AEEH(T-invariant) |2} 3}
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12, P(p) = Ri(p) ~ Re(p) Elo]2
Zelo|2 gpsAolet Tk
of7]4, P(p) = k = 0 o[ HHZeo]7} ek
29 : Zold AL 7|2 sER] g V)22 2y
B (23} o] 22t loj] Bdjo|2o] BT o]
ofok tich ejols elolsns 2 W el gol 4
Srolofof stul, 24} wul Habh B Hrk

pi2 A
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oI M b olgel Al dh ol
WAL o] Afo]EL Ato]Zo|th. & D(o) = Rr(o) —
Re(o) < 0 o] /\}o]E 0= A}o]Z o)t} o Qo] S
(0)S S(0)*E WHESHA Aol Zo|ct.
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si2] Yo sjEe] Yo AgAd(liveness)yS A T 4=
U= B 20 AL 71 QIeChu 1997, 7143
2007).
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29| 0] A HolA= Y] Ale]ZS ou|sith
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o17] 4, ¢ {pr.p2ps.papsy = {ts,tit,ts,ta} O1H {p1,p2,ps,
papsie = {titetb,ttats) OICk WA, & S < {pi,p2ps.ps,
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ZYolA pir& HH, +{pi} = I, {pi}e = {to}. TEA,
G < o{pi} S {pi}e ol ZHo]A pi AfolEo|T} 5=
7¥stod {pp2}, {prpaps), {p1P2spspat & {prp2ps.paps)
oA] Ao]Zo] Hrt
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D = (0-1) + (1-1) + (1-1) + (1-1) + (1-
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18 59] {paps,papi} el AfolE FEA D= :
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A D < 0 o]HE AJo|E 440l wet « {ps,ps,

ppit={tatabti} S {pi}e = {Lbbhtuts} OJEZ ALo]

v

4, 0% AAS 0|2 AlOIZ HX| ¥1z|

oy

[0 7, 0 0 0 4] °

L, 0 0 0t 0?2

0t 000 0]°!1
My, =

0 0t 00 0] 1

00 0 00 0fo

(0 0 0 0 0 0] o

—
[
—
(=]
—
—

g 6. 19 59| Fo]7 HyH

ad 7. oA =4

HE oIl AOIE A e Yok ek
Li(2003)0 A= 18] 7 = Y
o2 4hE HelEn otk
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S2={p1,ps,p4.ps},
S3={p1,p2,p3,ps.Ps}
S4={p2,ps,p4,ps}

S1={p1,ps,ps} oA p19] S s S22 ThA| py
off Aol Eof Afo]Ee] 4 é% ?11:}. Z «Sl={tots,
t1},S1e={t) ts,to,ts} THEFA] *SICS Sl 02 Alo]E Ajo]

o] "k
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C1={p1.p2.ps},
C2={p,ps,p4},
C3={p1,p2,p3.p4}
CA={p1.p3.ps.ps},
C5={p1.p2.p3.p4.ps},
C6={p2,p3,ps.ps}
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0 t4/2 0 0O O

29 8. Fo|Ha o] A o] Aol EH| 14

0 /2 /2 0 0] 1
0 #/2 0 0| 12
Mg =|t, 0 0 7 0] 2
t, 0 0 2| 2
10 1,/2 0 0] 1
2 1 1 11

29 9. 1% 79] Ao E wEAR

Al pIeE Eoke= AfolEo] Clofth C2& & o]A py
oA EAMA o8 EHo|A ps, EFAA 2 E0]
2 py, C32 pups,pa,ps=, CA+ prp2pspaps, C5= paps,
papsE B ULk

oA 7} Afo]ZHRE Alo|E HHORE H:

Cl = {pi,p2ps}
D(C1) = (2-1)H(1-1/2)+(1-2)
= 1+1/2-1

=12

C2 = {p1,ps,ps}

D(C2) = (2-1yH(1-2)+(1-2)
= 1-1-1

=1
C3 = {p1,p2,ps.ps}
D(C3) = (2-1)+(1-12)+(1-2)+(1-2)
= 1+1/2-1-1
=-12
C4 = {p1,ps,ps.ps}
D(C4) = 2-1)+H(1-2)+(1-2)+(1-1/2)
= -1+1/2
=-12

St=ZA|E 20| M5t

=X

C5 = {p1,p2,ps.ps,ps}
D(C5) = (2-1)H(1-172)H(1-2)+(1-2)+(1-1/2)
= 1+1/2-1-1+1/2
-
C6 = {p2ps.papsi & V= 57t AUk
D(C6) = (1-1/2)+(1-2)+(1-2)+(1-1/2)
= 1/2-1-1+1/2
=-1

Cl1& D > 0 o]B& Alo]Eo] o C2,C4,C5,C6=
D =< 0 o]u& Apo]Zo|ck
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O} o= Aojof gkr] el «S(C3)={t,tu,ty,t}, S1*
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k.

Ao g
2t

Ho|E ) ez

lnput = = O] Z 8§

output= siphon

L. igEof|A 27| E|ol2olA Ble %ﬂﬂ L% A

2. 27|91 Edjo]|A0A mllo] &
Hofl A A
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A Sig 34

4. Zjolx MBS F7Ite] [+19] HoflA] 2378 &
3y

5.1 = n 7}R] W23

6. 55 Sio|A] AJolE A& WAL D < 02 ukE g
o0t Siz 34,
7. ‘?_P%_‘ D=0% 7% *S(D)S S(D)* & WHEshH Siz
)

8. Z|= Siv} Ao|Eo] gt
5. AlEgT ¥ 24
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CHEzpleta 1995, Li 2003):
S1={p1o,p1s,p22,P26}
S2={p4,p10,p15,P20,P21,P22,P23,P24,P25,P26 }
S3={p4,p10,p16,P21,P22,P24,P25, P26}
S4={p4,p10,p17,p21,P22,P24, P26}
S5={p4,po,p13,P16,P21,P24,P25,P26 }
S6={p4,po,p13,P16,P21,P24,P25,P26 }
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