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Kripke structure
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Temporal logics
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Computation Tree Logic (CTL)
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Computation Tree Logic (CTL) - Allowed 
formulas
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NuSMV
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AsmetaSMV
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AsmetaSMV architecture
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Mapping overview
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Domains
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Mapping functions
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Limitations

 Limited domains

 No equivalence between ASM and NuSVM model due to 
the Boolean undef

 All functions mapped to variables

◼ Too many variables may compromise the NuSMV performance
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CTL/LTL library
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CTLlibrary.asm
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LTLlibrary.asm
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Mapping example
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Execution 
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Mapping invariants
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Execution of the NuSMV Model



Verification properties 

 Reachability property 

 Safety property 

 Liveness property 

 Absence of deadlock 

 Other property to guarantee correctness of specification

 They have precise specification patterns
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Reachability Property

 Reachiability: “exists a future state satisfying a property 
φ”

◼ φ is called “present tense formula” (no temporal operators inside)

◼ For instance, “A process will enter its critical section” 

 In CTL EFφ

◼ EF critical1

Gargantini TVSW 2023



Safety property

 Safety: “Nothing bad will happen”. 

◼ For instance, “Only one process is in its critical section at any 
time”. 

 In CTL AGφ

◼ (with 2 processes only):

◼ AG(￢(critical1 ∧ critical2))
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Liveness property

 Liveness: “Something good will eventually happen”. 

◼ For instance: “Whenever any process requests to enter its critical 
section, it will eventually be permitted to do so”. 

 In CTL AG + AF or AG + EF

◼ AG(request → AF(critical))
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Deadlock absence

 In CTL AG EX true
 whatever the status reached (AG), there is a 

status immediately successor (EX true)

 No deadlock
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Examples

 Ferryman 

◼ Counter example for the well-known path 

 Tic tac toe

 Children

 SwapBoard
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