
METHODOLOGY

THE STAR MC TOOL
The starMC tool allows users to specify the model graphically as a 
Petri net. Logical formulae are then verified using the symbolic 
algorithm for CTL*.

Model-checking of  
temporal logic formulae  
is a technique used for  
the formal verification of 
Discrete Event Systems.

CTL* model-checking 
algorithms are complex, 
and few tools are available.

 z the algorithms for a fully symbolic automata-based approach for CTL*
 z the open-source tool starMC, a CTL* model checker for systems specified 

as Petri nets (to the best of our knowledge starMC is the only available 
CTL* model-checker based on Büchi automata)

 z a public, open benchmark to compare CTL* tools.

MOTIVATIONS

CONTRIBUTIONS

starMC: an automata based 
CTL* model checker

In the benchmark, 
starMC solves the 
highest number of 
queries (76%) w.r.t.  
LTS-min (45%); LTSmin 
is based on µ-calculus, 
not on Büchi automata.

Benchmark and virtual machines: 
https://zenodo.org/record/5752419

starMC is user friendly and open-source: 
https://github.com/greatspn/SOURCES

RESULTS

LTL
can express 

fairness 
but not 

possibility

CTL*
can express both fairness 

and possibility

CTL
can express 
possibility 

but not 
fairness

Emerson-Lei algorithm 
takes the synchronized 
product and computes 
the set of satisfying 
states

4

LOGICAL VIEW SYMBOLIC VIEW

Model state space 
is represented as a 
Kripke structure
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Synchronized product           
between model and 
Büchi automaton
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EFFICIENCY!
Everything is symbolic  

(decision diagrams)

MODEL EDITOR FORMULAE EDITOR

CTL* formula is divided 
into sub-formulae, each 
represented as a Büchi 
automaton
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SYNCHRONIZATION PROCEDURE

This is an open access graphic 
distributed under the terms of the 

Creative Commons Attribution License.
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