
Abstra
tion-Based Petri Net Rea
habilityChe
kingPeep K�ungaspeep�idi.ntnu.noNorwegian University of S
ien
e and Te
hnologyDepartment of Computer and Information S
ien
eKnowledge Systems GroupPetri nets and related graph models have been proposed for a wide variety ofappli
ations. These models are parti
ularly suitable for representing 
on
urrenthardware and software systems. A fundamental basis for studying the dynami
properties of systems des
ribed with Petri nets is rea
hability property [7℄.Unfortunately the 
omplexity of Petri net rea
hability 
he
king has beenproven to be EXPSPACE-hard [6℄ in the general 
ase. Although several less
omplex 
lasses of nets have been determined, there still are 
lasses of problems,whi
h 
an only be presented with \un
onstrained" Petri nets. Therefore there isa need for tools and algorithms 
oping with that EXPSPACE-hard 
omplexity.We have studied the use of problem abstra
tion te
hniques in 
onjun
tionwith Petri net rea
hability 
he
king. Abstra
tion te
hniques have been usedextensively in AI planning (espe
ially in 
ase-based and analogi
al reasoning),human problem solving and theorem proving.In [4℄ it has been shown that while using abstra
tion it is possible to redu
ethe expe
ted sear
h spa
e from O(n) to O(log n). This improvement makes
ombinatorial problems tra
table. For instan
e, if n is an exponential fun
tionof problem size, then log n is just linear.This result is based on the premise that with abstra
tion te
hniques we may
ut solution sear
h spa
e from bd to kbd=k, where b is the bran
hing fa
tor of asear
h, d is the depth of the sear
h spa
e and k is the ratio of abstra
tion spa
eto base spa
e.The essential reason why abstra
tion redu
es 
omplexity is that the total
omplexity is the sum of 
omplexities of the multiple sear
hes, not their produ
t.Thus abstra
tion may be an helpful tool for redu
ing the e�e
t of the state spa
eexplosion problem asso
iated with Petri net rea
hability 
he
king.While 
ombining abstra
tion with Petri net rea
hability 
he
king we take ad-vantage of a fa
t that Petri nets are representable [1℄ as sets of Linear Logi
 [2℄(LL) sequents. Thus we 
an reuse an abstra
tion framework for LL theoremproving [5℄, whi
h is adaption from a te
hnique used su

essfully in AI plan-ning [3℄. 1



Although abstra
tion of Petri nets has been already studied for instan
ein [9, 8℄, these approa
hes are based on analysing only stru
tural properties ofa net and in some 
ases also an initial marking has been taken into a

ount.The methodology we propose, in the other hand, 
onsiders stru
tural prop-erties as well as an initial and a �nal marking. While preparing the net forrea
hability 
he
king we use the �nal marking to determine transitions not rele-vant for the given rea
hability problem. Thereby it be
omes possible to removesome transitions from a net, without 
hanging the rea
hability result for thegiven �nal marking.The initial marking helps to re
ognise a la
k of rea
hability solution. Thus,in some 
ases we 
an determine whether the �nal marking is rea
hable from theinitial one even before we start with rea
hability 
he
king.Additionally we propose another method for rea
hability 
he
king with ab-stra
tion and present experimental results.Referen
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