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Reachabil
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* core verification problem

e equivalent to many other problems in

* concurrency,

+ process algebra,
+ logic,

* automata theory,
+ language theory,

+ linear algebra,
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2: loop
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4: loop
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5
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7
8
9
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e vector addition systems

(0,0,0)
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(1,-1,0)  ground multiset rewriting

@Q
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* Petri nets: split every transition

:>./C

into input and output:

w Q then add one more “global” place

17 do we actually need ‘ ?

e vector addition systems with states (VASS):
(0 0,0)
(—1,1,0)



* counter programs without zero-tests:

1: goto 2 or 10

2: goto 3 or 5

3 x—=1 y+4=1
4: goto 2

5: goto 6 or 8

6: x+=1 y—=1
7: goto 5

8: z—=1

9: goto 1

10: .

e vector addition systems with states (VASS):

(0,0,0)

(—1,1,0) (1,—1,0)

@Q
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* counter programs without zero-tests:

1: goto 2 or 10
2: goto 3 or 5
3 x—=1 y+4=1
e dimension = number of counters 4: goto 2
* control states = control locations 5: goto 6 or 8
N 6: x+=1 y—=1
* transitions = commands 7. goto 5
8:z—=1
9: goto 1
10: .

e vector addition systems with states (VASS):

(0,0,0)

(—1,1,0) (1,—1,0)

@Q
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[. Reachability in Petr1 nets

II. Extensions of Petri nets

» pushdown stack
* branching
* colors

* arbitrary step relations
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