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Module 1:
Model-checking tools
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Models of code

x = 0, r = 0,y = 1 x = 1, r = 0,y = 0

x = 0, r = 1,y = 0 x = 1, r = 1,y = 1
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Non-deterministic

transition system

More than one initial state

States with more than one transition on an action
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Variables:

nwater, ncola, max

nwater := nwater - 1 ncola := ncola-1

nwater > 0 ncola > 0

nwater = 0 ^
ncola = 0

nwater := max
ncola := max

Initial condition:

nwater = max, ncola = max

IDLE

SELECTW C

coin

water cola

get_water get_cola

ret_coin

refill

Program graph
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Coming next: Transition system corresponding to max = 1
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loop forever
...

request

critical section

release

...
end loop

*non-critical actions*

*non-critical actions*

*request*

*release*

h if y>0: y:=y-1 i

y:=y+1

P1

PG1 noncrit1

wait1

crit1

y>0:y:=y-1

y:= y+1

loop forever
...

request

critical section

release

...
end loop

*non-critical actions*

*non-critical actions*

*request*

*release*

h if y>0: y:=y-1 i

y:=y+1

P2

PG2 noncrit2

wait2

crit2

y>0:y:=y-1

y:= y+1

atomic
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raise

lowerraise

Train Controller Gate
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How reliable is the code?
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Code RequirementsDoes satisfy ?

Model

Requirements
Does satisfy ?

Model Checking
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Examples of requirements
while x < 200

x := x+1

l1

l2

x < 200x := x+1

while x>0

x := x-1

m1

m2

x > 0x:=x-1

while x=200

x := 0

n1

n2

x = 200x:=0

Is the value of x always between 0 and 200?
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x≥ 0 always
loop forever
...

request

critical section

release

...
end loop

*non-critical actions*

*non-critical actions*

*request*

*release*

h if y>0: y:=y-1 i

y:=y+1

P1

PG1 noncrit1

wait1

crit1

y>0:y:=y-1

y:= y+1

loop forever
...

request

critical section

release

...
end loop

*non-critical actions*

*non-critical actions*

*request*

*release*

h if y>0: y:=y-1 i

y:=y+1

P2

PG2 noncrit2

wait2

crit2

y>0:y:=y-1

y:= y+1

atomic
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Mutual exclusion property
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Model checkers

Model

Requirements
Does satisfy ?

Format of the model-checker

Model-checkers automatically solve the above question
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Some open source model-checkers

É SPIN

É Well-suited for concurrent systems

É NuSMV

É Well-suited for hardware circuits

É More requirements can be checked compared to SPIN

In this course: NuSMV
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Installing NuSMV

9/10



Summary

Model-checkers

Verifying requirements on models

NuSMV

This week: Learn to use NuSMV through examples
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