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Coverability problem

Problem

Input: Petri net V, initial marking my, target marking m

Question: Is some m’ > m reachable from mg in A/?

EXPSPACE-complete

Lipton stoC'76, Rackoff T1CS'78
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|

m is Q-coverable from my

my and m satisfy
state equation & trap constraints

Esparza & Melzer FmsD'00
Esparza, Ledesma-Garza, Majumdar, Meyer & Niksic cav'14
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From Q-coverability to a complete algorithm

Forward algorithm Karp & Miller )css'69

« Build reachability tree from initial marking

+ "Accelerate" loops

Backward algorithm Arnold & Latteux Calcolo'78,
Abdulla, Cerans, Jonsson & Tsay LICS'96

« Start from upward closure of target marking

« Compute predecessors of current markings

12/17



From Q-coverability to a complete algorithm

Forward algorithm Karp & Miller )css'69

« Build reachability tree from initial marking

+ "Accelerate" loops

Backward algorithm Arnold & Latteux Ccalcolo'78,
Abdulla, Cerans, Jonsson & Tsay LICS'96

12/17



Backward algorithm

13/17



Backward algorithm

13/17



£
=
5=
1Sy
o
=0
©
o
LS
©
=
=
(5
]
-]

13/17



£
=
5=
1Sy
o
39
©
o
LS
]
S
=
(5
]
-]

13/17



£
=
5=
1Sy
o
39
©
o
LS
]
S
=
(5
]
-]

..Qﬁf.

Q.Qﬂfc
00000

13/17



2
2




£
=
5=
1Sy
o
39
©
o
LS
]
S
=
(5
]
-]

..QQﬂf

.Q.Qﬁr
000000

13/17



£
=
5=
1Sy
o
39
©
o
LS
]
S
=
(5
]
-]

13/17



Backward algorithm

C ennot cover
+ar-ée+ m«rkiné

13/17



£
=
5=
1Sy
o
=0
©
o
LS
©
=
=
(5
]
-]

00000
<0000

13/17



Backward algorithm

We only care about some initial marking...

13/17



Backward algorithm

We only care about some initial marking...
Prune basis with Q-coverability!
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Markings pruning efficiency across all iterations
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- Combine our approach with a forward algorithm to better
handle unsafe instances

+ Use more efficient data structures, e.g. sharing trees
(Delzanno, Raskin & Van Begin STTT'04)
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Thank you!
Vielen Dank!
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