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A Reachability Determining Algorithm of Petri Net Based on Process Verification
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Abstract In this paper, a process verification based algorithm is proposed to solve the reach-
ability determining problem of Petri net. At first, the definition of atomic process section is intro-
duced based on the partial relation decomposition, and the atomic process section set and the par-
tial relation set are sought to act as verified objects in reachability determining. After the solution
vector to pure linear nonequivalent expression of state equation solution vector and T-vectors of
atomic process sections is calculated, a subset is selected from the atomic process section set with
the standard that each element of the subset corresponds to a nonzero component in the solution
vector. The partial relation is picked out to form the partial relation subset if it just describes par-
tial relation between two elements of the atomic process section subset. If there is a reductive se-
quence which explores source marking as start state and target marking as end state, the reach-
ability of Petri net could be concluded. The analysis shows that the time complexity of this deter-
mining algorithm depends on the scale of atomic process section set, and is no more than the scale

of transition set under the worst condition.
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A WNEARPEFEBSE BP,(3) = (P, Py, Pp)

il R REE AP R FHRBRARSE R.(D)

W P;=(NQu;; ~u;3) @) s P=(NC(uji »uj2) @) s P—>T"

Begin

1. AP(3)=BP.(3).R, ()= ;

2. VP, P,€AP(X),i#j;
Ai={M;|M;=¢(u;) Nu; EP;};
B;={sub(s;)|o;=I'(P;)};

Aj={M:|M.=¢(u) Nu.€P;};
Bj={sub(c.)|6.=T'(P;)};
Swith (a=1A:NA; )

Case 0
{ Pio P nE) AP (2, K F& Pi|mP;#RMEI R (2}
Case 1

{ANA=MAs o=

If M=¢(u;;)=¢(u;1) Then

{(P: Py IMB| AP(3) . k&R PionP  MEIR.(2)) 5

Endif

I Jusuy <uujy sujy <<u<ujs sM=¢@(u) Then
{P;y=(NCu;;»u)»¢) P,y =(NCusu;5) @) s
Pji=(NCuj1»u)»¢) s Pijp=(NCu,u;2) @ I INE AP(S) .
K& P;yy—>uP ;. P;y—>uP 2 Pi—>uP 2 s Pii—>mP Py ¥ MPj1 s
Py omP i iINE] R, (3 ) 5

Endif

I Ju.u=u;y sujy <<u<ujz »M=¢(uw) Then

{P; Pj1=(NCuj1»u) @)+ Pjz=(NCusu;z) @ WHE AP(),
KFR Pi>mPj2 Pi v MPji PP B NE] R, () )5

Endif

Case 2

A;NA={M,M} No;No; =T ;

If M=o(u;;) =¢(uj) M = @Cu;,) =¢(ujz) Then

(P, PiME|I AP (), kR P> PiiRME R.(D) )

Endif

I wjn <<wir<<ujs 9M:¢(u,|):¢(Mj])yM/:¢(M,2> Then

{P;s Pjy = (N (ujisujs)s @) s Pip = (N Cuyp s ujp ) s @) U3 il 5
AP(®),
%%P,‘Lpﬂ sPiy—>m Py s Pii—>m P i MEIR. () ) 5
Endif
I Fusuy <uugysuj <u<ujp s M=@(u;) =(uji) M = o(u)
Then
{Pj1=(NCusu) @) s Py =(NCusu;p) s @) s
Pii=(N(uj1»uw) @) Pjz=(NCusuj2) @ W INE AP(S),
P P,l‘i’Pn s Poy—=w Py Piy—>wPj2, Pi—=>wPjp, Pii—w
Poima] R (2}
Endif
Default
(AiNA;j={M;--M"}) A (6;No;=0) N(M[d>M");
I Fuod vuy <uld =upy s upp<<ua' =ujp, M=e(w),
M'=¢(u') Then
{P;;=(NCu; 1) y9) s PN =(NCusu;») ) s Pj1 = (NCuji ) @)
Wl AP,
KF PPy Py PO Py PORINE] AP(S) )5
Endif
I Juved uy <<l =uwysuj <u<u <<ujp yM=g(u) M =¢(u")
Then
{P;;=(NCu;; »u)s¢)s Py =(NCujisu),¢), PN =(NCu,u'),9),
Py = (NG sui2) s @ W NE] AP(S) ,
KF PPy Py—>wPN,Pji—>y PN, PN —> P EAP(S) ) ;
Endif
I Fuvu suy <<l <<wgy suj <u<u' <<ujp M=) M =g(u’)
Then
{P;y=(NCu; »w) @) Pji = (NCuj1su)»9)» PN =(NCu a9,
Py = (NG vu;y) @ s Pjo= (N vuj) ) TINE] AP(S)
XF Py <> Py Py~ PPy =y PN PN P, PN > P, .
P, owP e AP(S) )
Endif
3. If AP(X)NBP(X)# J Then
AP(3)=AP(32)—AP(3) N BP(X);
End
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In using Petri net for physical systems modeling and an-
alyzing, properties determination of Petri net is a significant
research focus. Reachability verification is a classical problem
among them, but also a difficult one to design general deter-
mining algorithm for ordinary Petri net. Limited by state ex-

plosion problem, it is not easy to finish reachability verifica-
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tion besides some special subclass.

Since process expression is very convenient in recording
net dynamic behaviors, but the basic component of it named
as minimal basic process segment is not fit for applying di-
rectly in reachability determining. So, it was decomposed in-
to atomic process segment based on partial relation. Method
for getting atomic process segment set and partial relations
among them is given. With solution to pure linear nonequiva-
lent expression of state equation solution vector and T-vec-
tors of atomic process segments calculated. the authors de-
sign an algorithm which verifies the existence of reductive se-
quence by use of selected atomic process segment subset and
partial relation subset according to the gotten solution. The
complexity analysis shows it is depended on scale of atomic
process segment set, no more than the scale of transition set
under worst condition. The work the authors done have no
constraint on Petri net or application condition, so it is gener-

al naturally.



