Rule W1

After sending a basic message to a
process P; :

CTR, =CTR, +1;

NB,, = NB, U{~P};

Rule W2

Upon receipt of a message from P; :
CASE message of
(a) basic message :
if (NOTDEL =TRUE) then
/* basic message is returned */
CTR,=CTR, —1;
NB, = NB,, — {P;};
else
SEND(P,, (ACK, Seqy,), Ps);
NB, = NBy U {Ps}§

(b) (P, (TD, PI;, BS,), P,) :
Seqy = maz(Seqy, PI;.Seq);

(¢) (Ps, (KM, PI,,Ss,NB,), P,) :
Seqy = maz(Seqy,, Pls.Seq);
NBUJ :NBW U {Ss} - {Ps};
if (P, € PMSET) then
/* P, is a permanent process */
Deadset,, = Deadset,, |J {Ps};
if (P, = Ss) then
NB, = NB, |
NBy; — {P,} — Deadset,;
(@) (P, (KP, PL), P.)
while (CTR,, # 0); /* wait! */
Seqy = maz(Seqy, Pls.Seq);
V P, € NB, | PMSET,
SEND(Py, (KM, Ply, Sw, N By),
By);
(KILL P,);

(€) (Po, (ACK, Seqs), P)
CTR, = CTR, — 1;
Seqw = maz(Seqy, Seqs);

(f) Otherwise :
Ignore the message.

Rule W3

Upon creating a process P, :
NB, =NB, U{P.};

NB. ={P,};

Seq. = Seqy;

Se = Su;

Rule W4

Upon deciding to kill a process P, :
SEND(P,,(KP,PI,), P,);

Rule W5

Upon deciding to kill itself :
while (CTR,, # 0); /* wait! */
VPje NB,|JPMSET,
SEND(P,, (KM, PI,,, Sw, NBy,), P;j);
(KILL Py);

Rule W6

Upon completing its basic computation :

while (CTR,, # 0); /* wait! */

if (NB,, = ¢) then (TERMINATE);

Seq, = Seqy + 1;

LPI, =< Seqy,w >;

CLR, = black ;

PAR,, = nil;

TDSET, = NB,;

V P; e TDSET,,
SEND(P,,(T'D,LPI,,,NB,, |J {P.}),

By);

Figure 2: Rules for a white process Py,
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Rule B1

Upon receipt of a basic message from P :
SEND(P,, (ACK, Seq), Ps);

NB(, = NBb U {PS};

CLRy, = white;

Rule B2

Upon receipt of a (Ps, (I'D, PI;, BS;), Py) :

if (P1; > LPI,) then

LPIb = PI]';
Seqy = max(Seqy, PI;.Seq);
PARy, = Ps;

if ((NBy — BS;) = ¢) then
SEND(P,, (RT, PI,), P,);
CLRy = red ;

else /* propagate the TD */
TDSET, = NB, — BSg;
V P, € TDSET),

SEND(P,, (T D, PI;, BS,|JNBy),

Py);
else /* PI; < LPI */
if (PI; = LPI,) then
SEND(P,, (RT, PI,), P,);

Rule B3

Upon receipt of a (Ps, (RT, PI;), P) :
if (P1; = LPI,) then
/* Reply to the latest TD sent */
if (P, € NB,) then
TDSET, = TDSET; — {P,};
if ('DSET), = ¢) then
if (PAR) = nil) then
/* Termination detected ! */
VP, € NBy,

SEND(P,, (TER,NBy, |J {P:})

P);
(TERMINATE);
else /* PARy # nil */
SEND(P,, (RT, PI;), PAR));
CLRy = red,

Rule B4

Upon receipt of a (Ps, (K P, PI), P,) :
Seq, = max(Seqy, Pls.Seq);
V¥ P; € NB,|J PMSET,

SEND(Py, (K M, PIy, Sy, NBy), P});
(KILL P,);

Rule B5

Upon receipt of a (Ps, (KM, Pl;, Ss, NBy), P) :

if (PARy, = P;) then PAR, = S;;

if (P, € PMSET) then
/* Py is a permanent process */
Deadsety, = Deadsety |J {Ps};
NB, = NB, — {P,};
if (P, = S;) then

NBy = NB,|JNB;s — {P,} — Deadsety;

else /* Py is not permanent */
NB(, - NB}, U {Ss} - {Ps};
if (NBy = ¢) then (TERMINATE);

else
/* Initiate new TD */
Seqy = max(Seqy, PIs.Seq) + 1;
LPI, =< Seqy, b >;
PARy = nil;
TDSET;, = NBy:
VP, € TDSET},
SEND(P,, (TD,LPI,,NB, | {P,}),
Py);

Figure 3: Rules for a black process Py
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Rule R1

Upon receipt of a basic message from P :
SEND(P,, (ACK, Seq,), Ps);

NB, =NB, U {P:};

CLR, = white;

Rule R2

Upon receipt of a (Ps, (T'D, PI;, BS;), P,) :
if (PI; > LPI,) then

LPI, = PI;;
Seq, = maz(Seq,, PI;.Seq);
PAR, = P,;

if (NB, — BS;) = ¢) then
SEND(P,, (RT, PI,), P,);
else /* propagate the TD */
TDSET, = NB, — BS;;
V Py € TDSET,,
SEND(P,, (T D, PI;, BS;\JNB,),
Py);
CLR, = black;
else /* PI; < LPI, */
if (PI; = LPI,) then
SEND(P,, (RT, PI,), P,);

Rule R3

Upon receipt of a (Ps, (RT, PI;), P,) :

Ignore the message;

Rule R4

Upon receipt of a (Ps, (K P, PI),P,) :
Seq, = mazx(Seq,, P1;.Seq);
V P; € NB,|J PMSET,

SEND(P,, (KM, PI,,S,, NB,), P;);
(KILL P,);
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Rule R5

Upon receipt of a (Ps, (KM, PI;,Ss, NBy), P,) :
if (PAR, = P,) then PAR, = S;;
if (P, € PMSET) then
/* P, is a permanent process */
Deadset, = Deadset, |J {Ps};
NB, = NB, — {P;};
if (P, = S;) then
NB, = NB,|JNB,; — {P,} — Deadset,;
else /* P, is not permanent */
NBy=NBy U {S,} - {P.}:
if (NBy = ¢) then (TERMINATE);
Seq, = maz(Seq,, PI;.Seq) + 1;
LPI, =< Seq,,r >;
PAR, = nil;
TDSET, = NB,;
VP, € TDSET,,
SEND(P,,(TD,LPI,,NB, \J {P,}), P);

CLR, = black;

Rule R6

Upon receipt of a (Ps, (TER, BSs), P.) :
VP, € (NB, — BS;),
SEND(P,,(TER,NB,|JBSs), Py);

(TERMINATE);

Figure 4: Rules for a red process P,



