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A1) liveness property
Vi. 0is4
#((Request i), a) = #((Eating i), a)

@ forks

manager
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interleave

p0 |pl Tp2 Tp3 Tp4
#2 | #3| #4

philosopher #-() #-1
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(2) safety property
Vi,p,q. 3r,s.
0sisd4 A pca
A p=q"r"<Release i> A q=s"<Eating i>
A #((Request i) r) =0 >
#((Eating (right i)) r) =0
A #((Bating (left i)) r) =0
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|| Dimning Philosophers

|| actions of philosophers

action ::= Thinking num | Request num
| Eating num | Release num
|| philosopher

philosopher 1
= Thinking i1 : Request i
: philosopher 1§

: Eating i : Release 1

|| control information from manager

control ::= SIG num | BLK [num]

isblocked 1 (BLK s) = isin i s
|| manager

manager :: fork -> [action] -> [num] -> [control]}
manager f e q

=[], e=[]

= regman £ e q, isrequest (hd e)

= relman f e q, isrelease (hd e)

= BLK q : manager f (tl e) q, otherwise

reqman f e q
= SIG (who(hd e))
: manager (GRASP f (who (hd e))) (tl e) gq,
isok f (who (hd e))
= BLK (insert(who(hd e))q)
: manager f (tl e) (insert (who (hd e)) q),
otherwise

relman f e q
= SIG (right(who(hd e)))

: relman2 (GRASP(RELEASE f (who(hd e})) (right(who(hd e))))
(tl e) (remove (right(who(hd e))) q) (who(hd e)),

isin (right(who(hd e))) q

& isok (RELEASE f (who(hd e))) (right (who(hd e)))
= relman2 (RELEASE f (who(hd e))) e q (who(hd e)),

otherwise

relman2 f e q W
= SIG (left w)
: manager (GRASP f (left w))
(tl e) (remove (left w) q),
isin (left w) q & 1isok f (left w)
= BLK q : manager f (tl e) q,
otherwise
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|| forks

fork ::= INITIAL | GRASP fork num
| RELEASE fork num

RELEASE (GRASP f §) 1
= £, ixj
=> GRASP INITIAL j, f=GRASP INITIAL i

isok INITIAL i = True
isok (GRASP INITIAL j) 1
= False, i=(right j§) ¥/ i=(left 3
= True, otherwise
isok (GRASP (GRASP INITIAL j) k) { = False

|| interleave

interleave z ¢ a0 al a2 a3 a4
= {]. a0=() & al=[] & a2=(] & als[] & a4=[]
= interleavesig z ¢ a0 al a2 a3 a4, issig (hd ¢)
= interleaveblk z c a0 al a2 a3 a4, isblk (hd c)

interleavesig z ¢ a0 al a2 a3 a4

= hd a0 : interleave z (tl c¢) (tl a0) al a2 a3 a4,
hd ¢=SIG 0

= hd al : interleave z (tl ¢) a0 (tl al) a2 a3 a4,
hd c=SIG 1

= hd a2 : interleave z (tl1 ¢) a0 al (tl a2) a3 a4,
hd c=SIG 2

= hd a3 : interleave z (tl c¢) a0 al a2 (tl a3) a4,
hd ¢=SIG 3

= hd a4 : interleave z (tl c) a0 al a2 a3 (tl a4),
hd c=SIG 4

interleaveblk z ¢ a0 al a2 a3 a4

= hd a0 : interleave (tl z) (tl ¢) (tl a0) al a2 a3 a4,
hd z=0 & a0~=[] & ~isblocked 0 (hd c)

= hd al : interleave (tl z) (tl c) a0 (tl al) a2 a3 a4,
hd z=1 & a1"=[] & “isblocked 1 (hd c)

= hd a2 : interleave (tl z) (tl c) a0 al (tl a2) a3 a4,
hd z=2 & a2"=[] & ~isblocked 2 (hd ¢)

= hd a3 : interleave (tl z) (tl c) a0 ai a2 (tl a3) a4,
hd z=3 & a3"={] & “isblocked 3 {hd c)

= hd a4 : interleave (tl z) (tl ¢) a0 al a2 a3 (tl a4),
hd z=4 & a4~=[]) & “~1sblocked 4 (hd ¢)

= interleaveblk (tl z) ¢ a0 al a2 a3 a4, otherwise

|| system configuration

a = Interleave z ¢ p0 pl p2 p3 P4

¢ = BLK (] : manager INITIAL a {1
p0 = philosopher 0
pl = philosopher 1
P2 = philosopher 2
p3 = philosopher 3
P4 = philosopher 4



