CTL* model checking OTLSTA.6-24
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CTL* model checking OTLSTA.6-24

given: finite TS 7 = (S, Act, —, So, AP, L)
CTL* formula ®
question: does 7T = ® hold ?
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CTL* model checking OTLSTA.6-24

given: finite TS 7 = (S, Act, —, So, AP, L)
CTL* formula ®
question: does 7T = ® hold ?

main procedure as for CTL:

FOR ALL subformulas W of @ DO
compute Sat(V)={s€ S: sV}
0D
IF S9 C Sat(d)
THEN return “yes’
ELSE return "no”

FI
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Recursive computation of satisfaction sets cisraco1a
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Recursive computation of satisfaction sets cisraco1a

Sat(true) = S

Sat(a) {se€S:ael(s)}
Sat(P1APy) = Sat(P;) N Sat(P,)
Sat(—P) = S\ Sat(P)

as for CTL
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Recursive computation of satisfaction sets cisraco1a

Sat(true)
Sat(a)
Sat(P1AD,)
Sat(—d)

Sat(Vp)
Sat(dy)

=S
= {s€S:ael(s)}

for CTL
— Sat(®;) N Sat(dy) [
= S\ Sat(P)
Sat;11(p) \> using an LTL
S\ Sat;11(—) model checker
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Example: CTL* model checking OTLST4.6-25

o = 30

a Ad

(Ob/\(} —El(an))
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Example: CTL* model checking OTLST4.6-25

& = 300a AIO(ObAO -I(aUb) )
¢1 ¢2

1. calculate recursively the satisfaction sets Sat(®;)

2. replace ®; with the atomic proposition a;, 1 = 1,2
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Example: CTL* model checking OTLST4.6-25

& = 300a AIO(ObAO -I(aUb) )
¢1 ¢2

1. calculate recursively the satisfaction sets Sat(®;)

2. replace ®; with the atomic proposition a;, 1 = 1,2

&~ a1 A A0(Ob A Oar)
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Example: CTL* model checking OTLST4.6-25

& = 300a AIO(ObAO -I(aUb) )
¢1 ¢2

1. calculate recursively the satisfaction sets Sat(®;)

2. replace ®; with the atomic proposition a;, 1 = 1,2

&~ a3 A 0(Ob A Oa2)
N————
LTL formula ¢
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Example: CTL*

model checking CTLSTA.6-25

& = 300a AIO(ObAO -I(aUb) )

L~
O

N —
P,

1. calculate recursively the satisfaction sets Sat(®;)

2. replace ®; with the atomic proposition a;, 1 = 1,2

O a; A

(Qb/\(}ag) =a; Ady
N————
LTL formula ¢
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Example: CTL* model checking OTLST4.6-25

& = 300a AIO(ObAO -I(aUb) )
¢1 ¢2

1. calculate recursively the satisfaction sets Sat(®;)

2. replace ®; with the atomic proposition a;, 1 = 1,2
&~ a3 AAO(ObAO) =a Ay

N————
LTL formula ¢

3. use an LTL model checker to compute Sat(3dyp)
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Example: CTL*

model checking CTLSTA.6-25

& = 300a AIO(ObAO ~I(aUb))

L~
O

N —
P,

1. calculate recursively the satisfaction sets Sat(®;)

2. replace ®; with the atomic proposition a;, 1 = 1,2

O > a; A

(Qb/\(}ag) =a; Ady
N————
LTL formula ¢

3. use an LTL model checker to compute Sat(3yp)

|

more precisely:

existential LTL model checker
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Example: CTL* model checking

& = 300a AIO(ObAO -I(aUb) )

N— N’/
¢1 ¢2

CTLST4.6-25

1. calculate recursively the satisfaction sets Sat(®;)

2. replace ®; with the atomic proposition a;, 1 = 1,2

&~ a3 AAO(ObAO) =a Ay

3. use an LTL model checker to compute Sat(3yp)

N————
LTL formula ¢

|

construct an NBA for ¢
check via nested DFS whether 7 ® A

more precisely: existential LTL model checker

1.
2.

—

OF
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Example: CTL* model checking OTLST4.6-25

& = 300a AIO(ObAO -I(aUb) )
¢1 ¢2

1. calculate recursively the satisfaction sets Sat(®;)

2. replace ®; with the atomic proposition a;, 1 = 1,2

&~ a3 AAO(ObAO) =a Ay
N —
LTL formula ¢

3. compute Sat(dp) via NBA A for ¢ and nested
DFSin7T ® A
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Example: CTL* model checking OTLST4.6-25

& = 300a AIO(ObAO -I(aUb) )
¢1 ¢2

1. calculate recursively the satisfaction sets Sat(®;)

2. replace ®; with the atomic proposition a;, 1 = 1,2
&~ a3 AAO(ObAO) =a Ay

N————
LTL formula ¢

3. compute Sat(dp) via NBA A for ¢ and nested
DFSin7T ® A

4. return Sat(®P) = Sat(a;Ady)
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Example: CTL* model checking OTLST4.6-25

& = 300a AIO(ObAO -I(aUb) )
¢1 ¢2

1. calculate recursively the satisfaction sets Sat(®;)

2. replace ®; with the atomic proposition a;, 1 = 1,2
&~ a3 AAO(ObAO) =a Ay

N————
LTL formula ¢

3. compute Sat(dp) via NBA A for ¢ and nested
DFSin7T ® A

4. return Sat(®) = Sat(a;Adp) = Sat(P;) N Sat(dy)
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Fairness in CTL* OTLSTA.6-22
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Correct or wrong?

CTLST4.6-22

Let fair= A [OOc¢; be an unconditional
1<i<k LTL fairness assumption
s Epi- 30a  iff s | J(fair AOa)
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Correct or wrong?

CTLST4.6-22

Let fair= A [OOc¢; be an unconditional
1<i<k LTL fairness assumption
s Epi- 30a  iff s | J(fair AOa)

CTL with fairness

CTL* semantic
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Correct or wrong? OTLST4.6-22

Let fair= A [OOc¢; be an unconditional
1<i<k LTL fairness assumption

s Epi- 30a  iff s | J(fair AOa)

CTL* path formula
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Correct or wrong? OTLST4.6-22

Let fair= A [OOc¢; be an unconditional
1<i<k LTL fairness assumption

s Epi- 30a  iff s | J(fair AOa)

CTL* path formula

correct.
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Correct or wrong?

CTLST4.6-22

Let fair= A [OOc¢; be an unconditional
1<i<k LTL fairness assumption
s Epi- 30a  iff s | J(fair AOa)
correct.
s Epir VOa  iff s = VY(fair A Oa)
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Correct or wrong? OTLST4.6-22

Let fair= A [OOc¢; be an unconditional
1<i<k LTL fairness assumption

s Epi- 30a  iff s | J(fair AOa)

correct.

s Epir VOa  iff s = VY(fair A Oa)

wrong.
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Correct or wrong?

CTLST4.6-22

Let fair= A [OOc¢; be an unconditional
1<i<k LTL fairness assumption
s Epi- 30a  iff s | J(fair AOa)
correct.
s Epir VOa  iff s = VY(fair A Oa)
Wrong. fair = OQ—-b

{2}

ge

{6}

3
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Correct or wrong?

CTLST4.6-22

Let fair= A [OOc¢; be an unconditional
1<i<k LTL fairness assumption
s Epi- 30a  iff s | J(fair AOa)
correct.
s Epir VOa  iff s = VY(fair A Oa)
wrong. fair = O0—b
{a} {b}
S Frir VUa

ge

3
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Correct or wrong?

CTLST4.6-22

Let fair= A [OOc¢; be an unconditional
1<i<k LTL fairness assumption
s Epi- 30a  iff s | J(fair AOa)
correct.
s Epir VOa  iff s = VY(fair A Oa)
wrong. fair = O0—b
{a} {b}
S Frir VUa

ge

3

s £ Y(fair A Oa)
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Correct or wrong?

CTLST4.6-22

Let fair= A [OOc¢; be an unconditional
1<i<k LTL fairness assumption
s Epi- 30a  iff s | J(fair AOa)
correct.
s Epir VOa  iff s = VY(fair A Oa)

wrong. But we have:

S Ffair Y

a

iff

s | V(fair —
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