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Module 2:
Simple models in NuSMV
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MODULE main



MODULE main
VAR

location:

{11,123};



MODULE main
VAR

location: {11,12};
ASSIGN

init(location) := 11;



MODULE main
VAR
location: {11,12};

ASSIGN
init(location) := 11;
next (location) := case

(location = 11) : 12;
(location = 12) : 11;

esac;



X 1= x+1 x < 10
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X

x+1

x < 10

MODULE main
VAR
location: {11,12};

ASSIGN
init(location) := 11;
next(location) := case
(location = 11): 12;

(location = 12) : 11;

esac;
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MODULE main
VAR
location: {11,12};

x: 0 .. 100;
ASSIGN
init(location) := 11;
(1)
next(location) := case
X := x+1 x < 10 (location = 11): 12;
(location = 12) : 11;

esac;
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X

x+1

x < 10

MODULE main
VAR
location: {11,12};

x: 0 .. 100;
ASSIGN

init(location) := 11;

init(x) := 0;

next(location) := case
(location = 11): 12;
(location = 12) : 11;

esac;
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X @

x+1

x < 10

MODULE main

VAR
location: {11,12};
x: 0 .. 100;

ASSIGN
init(location) := 11;
init(x) := 0;
next(location) := case

(location = 11) & (x<10): 12;

(location = 12) : 11;

esac;



MODULE main

VAR
location: {11,12};
x: 0 .. 100;

ASSIGN
init(location) := 11;

0 init(x) := 0;
next(location) := case
x = x+1 x < 10 (location = 11) & (x<10): 12;

(location = 12) : 11;

Q TRUE: location;

esac;
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X @

x+1

x < 10

MODULE main

VAR
location: {11,12};
x: 0 .. 100;
ASSIGN
init(location) := 11;
init(x) := 0;
next(location) := case
(location = 11) & (x<10):
(location = 12) : 11;
TRUE: location;
esac;
next(x) := case
(location = 12) & x < 100:
TRUE: x;
esac;

12;

x+1;
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MODULE main
VAR
request: boolean;

status: {ready, busy}
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MODULE main

request=1 request
VAR
ready busy
request: boolean;

status: {ready, busy}

request=0 request
ready busy




reques
—>
ready

request=0
-
ready

request
busy

request=
busy

MODULE main

VAR
request: boolean;
status: {ready, busy}
ASSIGN
init(status) := ready;



MODULE main

request=1 request
N VAR
ready busy
request: boolean;

status: {ready, busy}

ASSIGN
init(status) := ready;
next (status) := case

| request=0 request request : busy;
ready busy

TRUE : {ready,busy};

esac;




MODULE main
VAR

request=1 request=1
ready busy

request: boolean;

status: {ready, busy}

ASSIGN
init(status) := ready;
next (status) := case

[ request=0 request=0 request : busy;
ready busy

TRUE : {ready,busy};

esac;




MODULE main
request=1

- VAR

request=1
ready
request: boolean;

status: {ready, busy}

ASSIGN
init(status) := ready;
next (status) := case

request=0

t: b H
busy reques usy

request=0
ready
TRUE : {ready,busy};

esac;




Coming next: checking requirements in NuSMV



Executions

x = x+1 x < 10




{

Executions

{

v

J

)

)

request=0 request=1 request=0
ready ready ready
request=0 request=1 request=0
N busy busy ready
Tequest=1 request=1
el — & el
request=0 request=0 request=0
ready busy ready
_)[ request=0 request=0 ]
ready busy
U ~—14U request=1 request=1 request=0
busy busy ready
request=1 request=0 request=0
busy busy ready

]
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Transition system satisfies a requirement
means

all its executions satisfy the requirement
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Requirement type 1: G



Requirement type 1: G




Requirement type 1: G

)
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X = x+1 x < 10

TS of above PG with initial value x=0

satisfies G (x >= 0)
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G (request=0)

Q

_.[
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ready busy

]
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G (request=0)

Tequest=1 Tequest=1
ready busy

Tequest=0 Tequest=0
ready busy
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Execution satisfies G (expr) if

expr evaluates to T in all its states

_,Q ' ' N ' '
/ / N / /
T T T T T T



Execution satisfies G (expr) if

expr evaluates to T in all its states

_,O

T

' £ () N N
—/ —/ Nt —/ /
T T T T T

Transition system satisfies G (expr) if

all its executions satisfy G (expr)



Checking the G requirement: NuSMV demo
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Requirement type 2: F



Requirement type 2: F
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Requirement type 2: F

X = x+1 x < 10

TS of above PG with initial value x=0

satisfies F (x >= 5)

s
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Execution satisfies F (expr) if

expr evaluates to T in one of its states
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Execution satisfies F (expr) if

expr evaluates to T in one of its states
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Transition system satisfies F (expr) if

all its executions satisfy F (expr)
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Checking the F requirement: NuSMV demo
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Coming next: Combining G and F
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Summary

@
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