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Install

oo ® ssibal3.pml

#define NUM_PHIL 5

bool pthinkinaz[NUM_PHIL]. ohungrulNUM_PHIL]. peatine[MUM_PHIL]

int forks[NUM_PHILT

oroctupe Plint i){
int ri

right = int left (i+1) % NUM_PHIL

ke mic { peating[ = false: pthinking[i] = tru
Hunaru omic {peating(i] = false: phurmgrulil = true

]
-» forks[left]

-1 - forks[right

ato {forks[rig -1 -> forks[right
atomic {forks[left

Ti3
Eating : atomic {ohungruli] = fal
Done : forkslright] = -1: forks[lef
goto Think:

1 -> forks[left]

DEPFENDABLE SOFTWARE
LASORATORY

KU vy




Dinning philosophers problem — bman

. 1 #define MAX 5
* mOdellng imtype = {fork}
:#define lefft forks[my_id]
6 #define right forks[(my_1id + 1) %MAX]
;bool pthinking[MAX], phungry[MAX], peating[MAX] = false;
13 chan forks[MAX] = [1] of {bit};

12 proctype phil(int my_id)

13 {

14 bit 1_h = 8;

15 bit r_h = 8;

16

17 Think : atomic { peating[my_id] = false; pthinking[my_id] = true; };

18 Hungry : atomic {peating[my_id] = false; phungry[my_id] = true; };

19 if :: skip;

20 if

21 ::Lh == 8 -> left?fork;

22 1 h=1;

23 fi

24 if

25 :: r_h ==0 -> right?fork;

26 rh=1;

27 fi

28 :: skip;

29 if

30 ::r_h == @ -> right?fork;

31 rh=1;

32 fi

33 if

34 ::1_h ==0 -> left?fork;

35 1 h=1;

36 fi

37 fi;

38 Eating : atomic {phungry[my_id] = false; peating[my_id] = true; };
EPENDABLE SOFTWARE 39 Done : left!fork; 1_h = @; right!fork; r_h = @; goto Think;

LASORATORY 40 }
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* modeling

43 init

44 {

45 byte philosophers=8;

46 atomic{

a7 do

48 :philosophers<MAX -=

49 forks[philosophers]!fork

50

51 philosophers = philosophers+1;
52 ::philosophers==MAX-=>

53 printf({“start");

54 break;

55 od

56 philosophers = 8;
57 do

58 :philosophers<MAX -=

59 run phil(philesophers);

60 philosophers = philosophers+1;

61 : :philosophers==MAX->

62 printf{"start");

63 break;

64 od

65

66

67 1

68

69 }

Fi:)

71 1t p1{l<=(phil[1]:1_h 1= @ && phil[2]:1_h 1= @ && phil[3]:1_h != @ && phil[4]:1_h != @ && phil[@8]:1_h != 8)}:
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Modeling

Ltl pl{!<>(phil[l]:l_h !'= 0 && phil[2]:1_.2 !'=0 &&
phil[3]:1_h != 0 && phil[4]:]1_h !'= 0 && phill0]:1_h !=
0)};
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« Model

[ . )
Featinalneg_idl = 0
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Verification

— Error A
— 301 step

DEPFENDABLE SOFTWARE

LASORATORY

warning: only one claim defined, -N ignored
pan:1: invalid end state (at depth 300)
pan: wrote philo.trail

(Spin Version 6.4.2 -- 8 October 2014)
Warning: Search not completed
+ Partial Order Reduction

Full statespace search for:
never claim - (none specified)
assertion violations +
cycle checks - (disabled by -DSAFETY)
invalid end states +

State-vector 76 byte, depth reached 301, errors: 1
275 states, stored
40 states, matched
315 transitions (= stored+matched)
27 atomic steps
hash conflicts: 0 (resolved)

Stats on memory usage (in Megabytes):
0.023 equivalent memory usage for states (stored®(State-vector + overhead))
0.288 actual memory usage for states
64.000 memory used for hash table (-w24)
0.343 memory used for DFS stack (-m10000)
64.539 total actual memory usage

pan: elapsed time 0.04 seconds
To replay the error-trail, goto Simulate/Replay and select "Run"”
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« Simulation
— W49 Al ¥ counter example

[variable values, step 301] 295! proc S (PNil:1) pnio:Z1 (state 8) [((1_N==v))]
296: proc 5 (phil:1) philo:21 (state 9) [forks[my_id]?fork]
init: (0):philosophers = 5 297: proc 5 (phil:1) philo:22 (state 10) [I_h = 1]
T = 8 298:  proc 1 (phil:1) philo:21 (state 9) [forks[my_id]?fork]
peating[2] 299: proc 5 (phil:1) philo:25 (state 11) [((r_h==0))]
peating[3] 300: proc 1 (phil:1) philo:22 (state 10) [I|_h = 1]
301: proc 1 (phil:1) philo:25 (state 11) [((r_h==0))]
spin: trail ends after 301 steps
#processes: 6
301: proc 5 (phil:1) philo:25 (state 12)
301: proc 4 (phil:1) philo:25 (state 12)
301: proc 3 (phil:1) philo:25 (state 12)
)
)

phil(1l):

301: proc 2 (phil:1) philo:25 (state 12

301: proc 1 (phil:1) philo:25 (state 12
phungry (3] 301: proc 0 (:init::1) philo:70 (state 21)
phungry [4] 6 processes created

pthinking[0] Exit-Status 0
pthinking(1]

N I PRy o) |

phungry [2]
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