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Motivation

Coverability Problem

z
» Can two or more threads be in the q
critical section? ( )y
» Can we reach (x,y,z) > (2,0,0)? X /I

» Can we cover (2,0,0)?
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The Algorithm

Overview of the Algorithm
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During the execution:
» | C Ry
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> post(Rx) C Rk+1
» Rk CPfork<N

F. Niksic MPI-SWS

Incremental, Inductive Coverability



The Algorithm

Inductive Invariant

During the execution: If Ri = Riy1:
» | C Ry
» Rk C Rk
» post(Rk) C Ri41
» Rk CPfork<N

F. Niksic MPI-SWS

Incremental, Inductive Coverability



The Algorithm

Inductive Invariant

During the execution: If Ri = Rijy1:
» | C Rk » |CR;
» Rk C Rk

» post(Rk) C Ri41
» Rk CPfork<N

F. Niksic MPI-SWS

Incremental, Inductive Coverability



The Algorithm

Inductive Invariant

During the execution: If Ri = Rijy1:
> I C Ry > ICR
> Rk C Rit1 » post(Ri) C R

» post(Rk) C Ri41
» Rk CPfork<N

F. Niksic MPI-SWS

Incremental, Inductive Coverability



The Algorithm

Inductive Invariant

During the execution: If Ri = Rijy1:
> I C Ry > ICR
» Rk € Rkt > post(R;) C R;

» post(Rx) C Rki1 = R; is inductive invariant

» Rk CPfork<N

F. Niksic MPI-SWS

Incremental, Inductive Coverability



The Algorithm

Inductive Invariant

During the execution: If Ri = Rijy1:
> I C Ry > ICR
» Rk € Rkt > post(R;) C R;

= R; is inductive invariant

» post(Rk) C Ri41
» RiCP

» Rk CPfork<N

F. Niksic MPI-SWS

Incremental, Inductive Coverability



The Algorithm

Inductive Invariant

During the execution: If Ri = Rijy1:
> I C Ry > ICR
» Rk € Rkt > post(R;) C R;

= R; is inductive invariant

» RiCP
= P is invariant.

» post(Rk) C Ri41
» Rk CPfork<N

F. Niksic MPI-SWS

Incremental, Inductive Coverability



Incremental, Inductive Coverability

> Generalizes Aaron Bradley's IC3 to well-structured transition
systems (which include Petri nets).

F. Niksic MPI-SWS

Incremental, Inductive Coverability



Incremental, Inductive Coverability

> Generalizes Aaron Bradley's IC3 to well-structured transition
systems (which include Petri nets).

» Terminates for downward-finite WSTS.

F. Niksic MPI-SWS

Incremental, Inductive Coverability



Incremental, Inductive Coverability

> Generalizes Aaron Bradley's IC3 to well-structured transition
systems (which include Petri nets).

» Terminates for downward-finite WSTS.

» Efficient implementation for Petri nets.
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