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Problems versus Algorithms 
  How are the problems of Model Checking and Static 

Analysis related to each other? 
  From Static Analysis to Model Checking: the previous talk 
  From Model Checking to Static Analysis: this talk 

  How are the iterative algorithms of Model Checking and 
Static Analysis related to each other? 

  How are the abstraction techniques of Model Checking 
and Static Analysis related to each other? 



Current Results 

Model Checking is Static Analysis 



ACTL Model Checking is Static Analysis �

Labeled Transition 
System 

+ 

ACTL Model 
Checking 

Flow Logic 
approach 

Equivalent 

{ s ∈ S | A,s ⊨ Φ} 

ρ(Rᵩ) in the least model 
such that ρ sat (R ⊢ Φ) 

ACTL formula Φ  

Flemming Nielson, Hanne Riis Nielson @ Fossacs 2010 



CTL Model Checking is Static Analysis �

Kripke Structure 
M = (S, T, L) 

+ 

CTL Model 
Checking 

Flow Logic 
approach 

Equivalent  

{ s ∈ S | A,s ⊨ Φ} 

ρ(Rᵩ) in the least model 
such that ρ sat (R ⊢ Φ) 

CTL formula Φ  

Flemming Nielson, Hanne Riis Nielson, Piotr Filipiuk, Fuyuan Zhang @ unpublished 



Alternation-free μ-calculus  
Model Checking is Static Analysis �

Kripke Structure 
M = (S, T, L) 

+ 

Model Checking 
for µ-calculus 

Flow Logic 
approach 

Equivalent 

ρ(Rᵩ) in the least model 
such that ρ sat (R ⊢ Φ) 

alternation-free 
modal µ-calculus 
formula Φ  

Fuyuan Zhang, Flemming Nielson @ unpublished 



Model Checking for ACTL 

Model Checking is Static Analysis 



Labelled Transition Systems 



Action Computation Tree Logic 



Interpretation of ACTL 



Interpretation of ACTL 



An Example 



Static Analysis using Flow Logic 

Model Checking is Static Analysis 



Flow Logic 



Alternation-free Least Fixed Point Logic 



Interpretation of ALFP 



Interpretation of ALFP 



Stratification 



The Encoding 

Model Checking is Static Analysis 



Encoding ACTL in ALFP 



The non-modal operators 



The next modalities 

Note that we step outside the Datalog fragment and use all of stratified ALFP. 



The until modalities 

The formula for E is slightly simpler. 



Achieving Stratification 



Correctness and Precision 



The Computational Complexity 

Model Checking is Static Analysis 



Succinct Solver: Complexity 



Succinct Solver: Technology 



Complexity of Model Checking 



The Conclusion 

Model Checking is Static Analysis 



The Conclusion 
  How are the problems of Model Checking and Static 

Analysis related to each other? 
  From Model Checking to Static Analysis: 

  CTL-type logics can be encoded 

  Alternation-free modal μ–calculus can be encoded 
  The borderline is not yet clear – full modal μ–calculus may invalidate 

the Moore Family approach ? 

  From Static Analysis to Model Checking:  
  Some static analysis problems can be encoded – but which ones? 



The Conclusion 
  How are the iterative algorithms of Model Checking and 

Static Analysis related to each other? 

  How are the abstraction techniques of Model Checking 
and Static Analysis related to each other? 

  The thesis of Theme 1 of MT-LAB (a VKR Centre of 
Excellence www.MT-LAB.dk) is: 
  Static analysis and model checking fundamentally solve the 

same problem – but using a different repertoire of techniques 
that must be combined in order to produce more powerful 
analysis techniques. 


