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MODULE philosopher (1fork, rfork)

VAR
phil: {ready, rwait, lwait, eat};
ASSIGN
init (phil) := ready;
next (lfork) := case
phil !'= eat & lfork = usable : unusable;
phil = eat & lfork = unusable : usable; oz g3= X|7|
TRUE: lfork;
esac;
next (rfork) := case
phil !'= eat & rfork = usable : unusable;
phil = eat & rfork = unusable : usable; XX — — =
TRUE : rfork; LEZ EIS T/
esac;
next (phil) := case
(phil = ready & lfork = usable & rfork = usable) | (phil = rwait & rfork
unusable) | (phil = lwait & lfork = usable & rfork = unusable) eat;
phil = ready & lfork = unusable & rfork = usable lwait;
phil = ready & lfork = usable & rfork = unusable rwait;

phil = eat: ready;
TRUE : phil;
esac;
FATRNESS
running

usable & lfork
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MODULE main ()
VAR

forkO: {usable, unusable};
forkl: {usable, unusable};
fork2: {usable, unusable}; 57 =3 AN
fork3: {usable, unusable};
forkd: {usable, unusable};
phil0: process philosopher (fork0O, forkl)
phill: process philosopher (forkl, fork2)
phil2: process philosopher (fork2, fork3); 58 MskXH0|| CHollAM 23 E Stet
phil3: process philosopher (fork3, fork4)
phild: process philosopher (fork4, forkO)

ASSIGN
init (fork0) := usable;
init (forkl) := usable;
init (fork2) := usable; 570 =23 =7|3}
init (fork3) := usable;
init (fork4) := usable;
SPEC AG ((phil0O.phil != lwait & philO.phil != rwait) | (phill.phil != lwait & phill.phil !=
rwait) | (phil2.phil != lwait & phil2.phil != rwait) | (phil3.phil != lwait & phil3.phil !=
rwait) | (phild.phil != lwait & phild.phil != rwait));
sPEC EE (philO:phil = lwait & phill.phil = lwait & phil2.phil = lwait & phil3.phil = lwait & HlE2to| Za|=xX|
phil4d4.phil = lwait); 2=

SPEC EF (philO.phil = rwait & phill.phil = rwait & phil2.phil = rwait & phil3.phil = rwait &
phild.phil = rwait);

SPEC AG (philO.phil != eat -> AF (philO.phil = eat)); 4
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=> 1nNput: 1./ <-

_process_selector_ = phil®

running = FALSE

phil4. running
phil3. running
phil2. running
phill. running
phil@. running

-> State: 1.
forke
forkl
fork2
fork3
forkd

7

FALSE
FALSE
FALSE
FALSE
TRUE

<-—
unusable
unusable
unusable
unusable
usable

phil@.phil = rwait

phill.phil
phil2.phil
phil3.phil
phil4.phil

rwait
rwait
rwait
ready

-> Input: 1.8 <~

_process_selector_ = phil4

running = FALSE

phild. running
phil3. running
phil2. running
phill. running
phil@. running

-> State: 1.
forke
forkl
fork2
fork3
forkd
phile.

8

phil
phill.phil
phil2.phil
phil3.phil
phild.phil

TRUE

FALSE
FALSE
FALSE
FALSE

<—
unusable
unusable
unusable
unusable
unusable
rwait
rwait
rwait
rwait
rwait
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-- specification EF ((((phil@.phil

4.phil = lwait)

-- specification EF ((((phil@.phil

l4.phil = rwait)

-- specification AG (phil@.phil !=

is true

is true

eat -> AF phil@.phil

lwait & phill.phil

rwait & phill.phil = rwait) & phil2.phil

eat)

-- as demonstrated by the following execution sequence

Trace Description: CTL Counterexample
Trace Type: Counterexample

-- Loop starts he

-> State: 2.1 <-
fork@ = usable
forkl = usable
fork2 = usable
fork3 = usable
forkd4 = usable
phila@.
phill.phil
phil2.phil
phil3.phil
phil4.phil

-> Input: 2.2 <-

©
=
(=N
ot
I

_process_selector_ = phil4

running = FALSE
phil4. running
phil3. running
phil2. running
phill. running

phil@. running
-> State: 2.7 <-

re

ready
ready
ready
ready
ready

TRUE

FALSE
FALSE
FALSE
FALSE

oAt ALPAE[S

lwait) & phil2.phil

is false

52 0O
X

=CH!

lwait) & phil3.phil
rwait) & phil3.phil

lwait) & phi

rwait) & phi
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MODULE main ()

Philosophers

VAR
forkO: {usable,
forkl: {usable,
fork2: {usable,
fork3: {usable,
fork4d: {usable,
forkb5: {usable,
forko: {usable,
fork7: {usable,
fork8: {usable,
fork9: {usable,
phil0O: process
phill: process
phil2: process
phil3: process
phild: process
phil5: process
phil6: process
phil7: process
phil8: process
phil9: process
ASSIGN
init (fork0) :=
init (forkl) :=
init (fork2) :=
init (fork3) :=
init (fork4) :=
init (forkb) :=
init (forko) :=
init (fork7) :=
init (fork8) :=
init (fork9) :=

unusable};
unusable};
unusable};
unusable};
unusable};
unusable};
unusable};
unusable};
unusable};
unusable};
philosopher
philosopher
philosopher
philosopher
philosopher
philosopher
philosopher
philosopher
philosopher
philosopher

forkO,
forkl,
fork2,
fork3,
fork4,
forkb5,
forkeo,
fork’,
forks§,
fork9,

o~ o~ o~ o~ o~ o~ o~ o~ o~ —~

usable;
usable;
usable;
usable;
usable;
usable;
usable;
usable;
usable;
usable;
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SPEC AG ((philO0.phil !'= lwait & philO.phil != rwait) | (phill.phil !'= lwait &
phill.phil != rwait) | (phil2.phil != lwait & phil2.phil != rwait) | (phil3.phil !'= lwait
phil3.phil != rwait) | (phil4d.phil != lwait & phild4.phil !'= rwait) | (phil5.phil !'= lwait
phil5.phil != rwait) | (phil6.phil != lwait & phil6.phil != rwait) | (phil7.phil != lwait
phil7.phil != rwait) | (phil8.phil != lwait & phil8.phil != rwait) | (phil9.phil != lwait
phil9.phil != rwait));

SPEC EF (philO.phil = lwait & phill.phil = lwait & phil2.phil = lwait & phil3.phil =
lwait & phild.phil = lwait & phil5.phil = lwait & phil6.phil = lwait & phil7.phil = lwait
phil8.phil = lwait & phil9.phil = lwait);

SPEC EF (philO.phil = rwait & phill.phil = rwait & phil2.phil = rwait & phil3.phil =
rwait & phild.phil = rwait & phil5.phil = rwait & phil6.phil = rwait & phil7.phil = rwait
phil8.phil = rwait & phil9.phil = rwait);

SPEC AG (philO.phil != eat -> AF (philO.phil = eat)); otHE2 Al XHE= 43
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MODULE main ()
VAR
forkO: {usable, unusable};
forkl: {usable, unusable};
fork2: {usable, unusable};
fork3: {usable, unusable};
forkd: {usable, unusable};
fork5: {usable, unusable};
forko: {usable, unusable};
fork7: {usable, unusable};

fork8: {usable, unusable}; 1571 23 48

fork9: {usable, unusable};

forkl0O: {usable, unusable};

forkll: {usable, unusable};

forkl2: {usable, unusable};

forkl3: {usable, unusable};

forkld: {usable, unusable};

phil0: process philosopher (fork0O, forkl);

phill: process philosopher (forkl, fork2);

phil2: process philosopher (fork2, fork3);

phil3: process philosopher (fork3, fork4d);

phild: process philosopher (fork4, forkb5);

phil5: process philosopher (fork5, forko6);

phil6: process philosopher (fork6, fork7);

phil7: process philosopher (fork7, fork8); 159 AstXof| CHaljA 23 E shet
(

phil8: process philosopher (fork8, fork9);
phil9: process philosopher (fork9, forklO0);
phill0: process philosopher (forkl0, forkll)
philll: process philosopher (forkll, forkl2);
phill2: process philosopher (forkl2, forkl3);
phill3: process philosopher (forkl3, forkl4)
phill4: process philosopher (forkl4d, forkO);
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SPEC AG ((philO.phil != lwait & philO.phil != rwait) | (phill.phil != lwait &
phill.phil != rwait) | (phil2.phil != lwait & phil2.phil != rwait) | (phil3.phil != lwait
phil3.phil != rwait) | (phild.phil != lwait & phild.phil != rwait) | (phil5.phil != lwait
phil5.phil != rwait) | (phil6.phil != lwait & phil6.phil != rwait) | (phil7.phil != lwait
phil7.phil != rwait) | (phil8.phil != lwait & phil8.phil != rwait) | (phil9.phil != lwait
phil9.phil != rwait) | (phillO.phil != lwait & phill0O.phil != rwait) | (philll.phil !=
lwait & philll.phil != rwait) | (phill2.phil != lwait & phill2.phil != rwait) |
(phill3.phil != lwait & phill3.phil !'= rwait) | (philld4.phil != lwait & philld.phil !=

rwait));

SPEC EF (phil0.phil = lwait & phill.phil = lwait & phil2.phil = lwait & phil3.phil =
lwait & phild.phil = lwait & philb5.phil = lwait & phil6.phil = lwait & phil7.phil = lwait
phil8.phil = lwait & phil9.phil = lwait & phill0.phil = lwait & philll.phil = lwait &
phill2.phil = lwait & phill3.phil = lwait & phild.phil = lwait);

SPEC EF (philO.phil = rwait & phill.phil = rwait & phil2.phil = rwait & phil3.phil =
rwait & phild.phil = rwait & phil5.phil = rwait & phil6.phil = rwait & phil7.phil = rwait
phil8.phil = rwait & phil9.phil = rwait & phi1l110.phil = rwait & philll.phil = rwait &
phill2.phil = rwait & phill3.phil = rwait & philld4.phil = rwait);

SPEC AG (philO.phil != eat -> AF (philO.phil = eat)); shod
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. States: 2F 700274

- 20| E7h=ort!

forward step done, size = 261055
new frontier computed, size = 618
iteration 23: BDD size = 261055, frontier size = 618, states = 7.75348e+06
Size of intermediate product 5075 (BDD nodes).
, Size of intermediate product 3028 (BDD nodes).
‘Max. BDD size for intermediate product 5075 (BDD nodes)
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