
Rule W1After sending a basi message to aproess Pi :CTRw = CTRw + 1;NBw = NBw S fPig;Rule W2Upon reeipt of a message from Ps :CASE message of(a) basi message :if (NOTDEL = TRUE) then/* basi message is returned */CTRw = CTRw � 1;NBw = NBw � fPsg;elseSEND(Pw ; (ACK;Seqw); Ps);NBw = NBw S fPsg;(b) (Ps; (TD;PIj ; BSs); Pw) :Seqw = max(Seqw; P Ij :Seq);() (Ps; (KM;PIs; Ss; NBs); Pw) :Seqw = max(Seqw; P Is:Seq);NBw = NBw S fSsg � fPsg;if (Pw 2 PMSET ) then/* Pw is a permanent proess */Deadsetw = Deadsetw S fPsg;if (Pw = Ss) thenNBw = NBwSNBs � fPwg �Deadsetw;(d) (Ps; (KP; PIs); Pw) :while (CTRw 6= 0); /* wait! */Seqw = max(Seqw; P Is:Seq);8 Pj 2 NBwSPMSET ,SEND(Pw ; (KM;PIw; Sw; NBw);Pj);(KILL Pw);

(e) (Ps; (ACK; Seqs); Pw) :CTRw = CTRw � 1;Seqw = max(Seqw; Seqs);(f) Otherwise :Ignore the message.Rule W3Upon reating a proess P :NBw = NBw S fPg;NB = fPwg;Seq = Seqw;S = Sw;Rule W4Upon deiding to kill a proess Pv :SEND(Pw ; (KP;PIw); Pv);Rule W5Upon deiding to kill itself :while (CTRw 6= 0); /* wait! */8 Pj 2 NBwSPMSET ,SEND(Pw; (KM;PIw; Sw; NBw); Pj);(KILL Pw);Rule W6Upon ompleting its basi omputation :while (CTRw 6= 0); /* wait! */if (NBw = �) then (TERMINATE);Seqw = Seqw + 1;LPIw =< Seqw; w >;CLRw = blak ;PARw = nil;TDSETw = NBw;8 Pj 2 TDSETw,SEND(Pw; (TD;LPIw; NBw S fPwg);Pj);Figure 2: Rules for a white proess Pw
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Rule B1Upon reeipt of a basi message from Ps :SEND(Pb; (ACK;Seqb); Ps);NBb = NBb S fPsg;CLRb = white;Rule B2Upon reeipt of a (Ps; (TD;PIj ; BSs); Pb) :if (PIj > LPIb) thenLPIb = PIj ;Seqb = max(Seqb; P Ij :Seq);PARb = Ps;if ((NBb �BSs) = �) thenSEND(Pb; (RT; PIj); Ps);CLRb = red ;else /* propagate the TD */TDSETb = NBb �BSs;8 Pk 2 TDSETb,SEND(Pb; (TD;PIj ; BSsSNBb);Pk);else /* PIj � LPIb */if (PIj = LPIb) thenSEND(Pb; (RT; PIj); Ps);Rule B3Upon reeipt of a (Ps; (RT; PIj); Pb) :if (PIj = LPIb) then/* Reply to the latest TD sent */if (Ps 2 NBb) thenTDSETb = TDSETb � fPbg;if (TDSETb = �) thenif (PARb = nil) then/* Termination deteted ! */8Pk 2 NBb,SEND(Pb; (TER;NBb S fPbg),Pk);(TERMINATE);else /* PARb 6= nil */SEND(Pb; (RT; PIj); PARb);CLRb = red;

Rule B4Upon reeipt of a (Ps; (KP;PIs); Pb) :Seqb = max(Seqb; P Is:Seq);8 Pj 2 NBbSPMSET ,SEND(Pb; (KM;PIb; Sb; NBb); Pj);(KILL Pb);Rule B5Upon reeipt of a (Ps; (KM;PIs; Ss; NBs); Pb) :if (PARb = Ps) then PARb = Ss;if (Pb 2 PMSET ) then/* Pb is a permanent proess */Deadsetb = Deadsetb S fPsg;NBb = NBb � fPsg;if (Pb = Ss) thenNBb = NBbSNBs � fPbg �Deadsetb;else /* Pb is not permanent */NBb = NBb S fSsg � fPsg;if (NBb = �) then (TERMINATE);else /* Initiate new TD */Seqb = max(Seqb; P Is:Seq) + 1;LPIb =< Seqb; b >;PARb = nil;TDSETb = NBb;8Pk 2 TDSETb,SEND(Pb; (TD;LPIb; NBb S fPbg),Pk);Figure 3: Rules for a blak proess Pb
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Rule R1Upon reeipt of a basi message from Ps :SEND(Pr ; (ACK;Seqr); Ps);NBr = NBr S fPsg;CLRr = white;Rule R2Upon reeipt of a (Ps; (TD;PIj ; BSs); Pr) :if (PIj > LPIr) thenLPIr = PIj ;Seqr = max(Seqr; P Ij :Seq);PARr = Ps;if ((NBr �BSs) = �) thenSEND(Pr ; (RT; PIj); Ps);else /* propagate the TD */TDSETr = NBr �BSs;8 Pk 2 TDSETr,SEND(Pr ; (TD;PIj ; BSsSNBr);Pk);CLRr = blak;else /* PIj � LPIr */if (PIj = LPIr) thenSEND(Pr ; (RT; PIj); Ps);Rule R3Upon reeipt of a (Ps; (RT; PIj); Pr) :Ignore the message;Rule R4Upon reeipt of a (Ps; (KP;PIs); Pr) :Seqr = max(Seqr; P Is:Seq);8 Pj 2 NBrSPMSET ,SEND(Pr ; (KM;PIr; Sr; NBr); Pj);(KILL Pr);

Rule R5Upon reeipt of a (Ps; (KM;PIs; Ss; NBs); Pr) :if (PARr = Ps) then PARr = Ss;if (Pr 2 PMSET ) then/* Pr is a permanent proess */Deadsetr = Deadsetr S fPsg;NBr = NBr � fPsg;if (Pr = Ss) thenNBr = NBrSNBs � fPrg �Deadsetr;else /* Pr is not permanent */NBb = NBb S fSsg � fPsg;if (NBb = �) then (TERMINATE);Seqr = max(Seqr; P Is:Seq) + 1;LPIr =< Seqr; r >;PARr = nil;TDSETr = NBr;8Pk 2 TDSETr,SEND(Pr; (TD;LPIr; NBr S fPrg); Pk);CLRr = blak;Rule R6Upon reeipt of a (Ps; (TER;BSs); Pr) :8Pk 2 (NBr �BSs),SEND(Pr; (TER;NBrSBSs); Pk);(TERMINATE);Figure 4: Rules for a red proess Pr
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