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SRconc
= (Sender(0) [| {| chan |} ]]
Receiver(0))\{| chan |}

Sender(n)

=disp!send.n = Sender'(n)
Sender‘(n)

=chan!n - Sender((n+1)%N)

Receiver(m)

=chan?m - Receiver'(m)
Receiver‘(m)

= disp!receive.m = Receiver(m)
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SRseq(K) = SendRec(0,0,0,K)
SendRec(n,m,i,K)
=i<K & disp!send.n
- SendRec((n+1)%N,m,i+1,K) [
i>0 & disp!receive.m
- SendRec(n,(m+1)%N,i-1,K)
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B KERHEERHTOEERIRH:
® CCS (Calculus of communicating systems), R. Milner

® CSP (Communicating Sequential Processes), C.A.R Hoare
® ACP (Algebra of Communicating Processes), J.Bergstra and J.W.Klop
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SRconc
= (Sender(0) [| {| chan |} |]
Receiver(0))\{| chan |}

Sender(n)

=disp!send.n > Sender'(n)
Sender‘(n)

=chan!n - Sender((n+1)%N)

Receiver(m)

=chan?m -> Receiver'(m)
Receiver‘(m)

= disp!receive.m -> Receiver(m)
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SRseq(K) = SendRec(0,0,0,K)
SendRec(n,m,i,K)
=i<K & disp!send.n
- SendRec((n+1)%N,m,i+1,K) [
i>0 & disp!receive.m
- SendRec(n,(m+1)%N,i-1,K)
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SRconc
= (Sender(0) [| {| chan |} |]
Receiver(0))\{| chan |}

Sender(n)

=disp!send.n > Sender'(n)
Sender‘(n)

=chan!n - Sender((n+1)%N)

Receiver(m)

=chan?m -> Receiver'(m)
Receiver‘(m)

= disp!receive.m -> Receiver(m)
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SRseq(K) = SendRec(0,0,0,K)
SendRec(n,m,i,K)
=i<K & disp!send.n
- SendRec((n+1)%N,m,i+1,K) [
i>0 & disp!receive.m
- SendRec(n,(m+1)%N,i-1,K)
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SRconc

= (Sender(0) [| {| chan |} |] %

Receiver(0))\{| chan |} L,
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SRseq(K) = SendRec(0,0,0,K)
SendRec(n,m,i,K)
=i<K & disp!send.n
- SendRec((n+1)%N,m,i+1,K) [
i>0 & disp!receive.m
- SendRec(n,(m+1)%N,i-1,K)

Sender(n)

=disp!send.n > Sender'(n)
Sender‘(n)

=chan!n - Sender((n+1)%N)

Receiver(m)
=chan?m -> Receiver'(m)
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® T —AEFvAI)linputhSoutput NERIET B,
® SenderldE¥5iE3[ElIZ1[ElackZEFo>THBRD Z1E (input) 1T,
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[Senderl(c) I< [ Receiverl I<

Lack?x[c==3]/c:=0 ) ack!0

input?n chan?m
v v

input?n[c<3]/c:=c+1 ( chan?m .
>l Sender2(n,c) ] —)[ Receiver2(m) ]

output!m
y v

} 4[ Receiver3 }
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FW = (Sender1(0) [|{|chan,ack]|}|] Receiverl)\{]|chan,ack]}

Senderl(c) =input?n - Sender2(n,c) CJE%EM’F)

Sender2(n,c) =chan!n - Sender3(c)
Sender3(c) =(c<3) & Senderl(c+1) O (c==3) & ack?x > Sender1(0)

Receiverl =chan?m -> Receiver2(m) C%EEM'F)

Receiver2(m) = output!m - Receiver3

Receiver3 = Receiverl [ ack!0 = Receiverl
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FW = (Sender1(0) [|{|chan,ack|}|] Receiverl)\{|chan,ack|}

Senderl(c) =input?n - Sender2(n,c)

Sender2(n,c) =chan!n - Sender3(c)

Sender3(c) =(c<3) & Senderl(c+1) O (c==3) & ack?x - Sender1(0) .
Receiverl = chan?m -> Receiver2(m) i CO N PASU -tOOI ‘
Receiver2(m) = output!m = Receiver3 d

Receiver3 = Receiverl [ ack!0 - Receiverl II:I:II jj
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SpecO = input?n0 - Spec1(n0,0)
Spec1(n0,c0) =tau - Spec2(cO,n0)
Spec2(c0,m1) = (c0<3) & input?n0 - Spec3(n0,(c0+1),m1) O output!ml = Spec4(cO)

Spec3(n0,c0,m1) = output!m1 - Spec5(n0,c0)
Spec4(c0) = (c0<3) & input?n0 - Spec5(n0,(c0+1)) O (c0==3) & tau - Spec6(0)

Spec5(n0,c0) =tau - Spec2(cO,n0)
Spec6(c0) =input?n0 - Specl(n0,cO) EHIIEHDEFEFERIE
Spec :SpeCO\{tau} (1@?514(“33%7‘;(,\ ! )
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= (Sender1(0) [|{|chan,ack|}|] Receiverl)\{|chan,ack|}

Senderl(c) =input?n - Sender2(n,c)
Sender2(n,c) =chan!n - Sender3(c)
Sender3(c) =(c<3) & Senderl(c+1) O (c==3) & ack?x - Sender1(0)

Receiverl = chan?m - Receiver2(m)
Receiver2(m) = output!m - Receiver3

Receiver3 = Receiverl [ ack!0 > Receiverl
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'c_sﬂ Document 1 "cﬂ FWC.csp I

channel input O0;
channel output 0;
channel chan o;
channel ack H

#alphabet Senderl {input, ack};
#alphabet Receiverl {output, ack}:

L N

o

FW = (Senderl(0) || Receiverl)
\ {chan.0, chan.l, chan.2, chan.3, chan.4, chan.5, chan.§, chan.T,

o
=

Senderl(c) = input?n -> SenderZ(n,c);
Sender? (n,c) = chan'n -> Sender3(c);:
Sender3(c) = if (c<3) {Senderl(c+1)} else {ack?x -> Senderl(D)};

Receiverl chan?m -> Receiver2(m):
Receiver? (m) = output!m -> Receiver3;
Receiver3 Receiverl [] ack!0 -> Receiverl;

m

FWC.csp Ln:1 Col: 0 INS :
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File Edit Check Build Window Help Options
NS H B @6 I 8w MIERC P )

S | FWDIKEEE K
[IF# = (Senderl || Receiver!) ¥ {chan[0..5],ackl. (kajél{é&:ﬂil]\1t;§)

Sender! = Sender1[0],
Sender![c:iCT] = (input [n:MAT] -> Sender2 [m][=]).
Sender? [n:MAT] [2:CT] = {chan.n -» if (c<3) then Sender![ct1] else (ack -» Sender1[0])).

Receiverl = (chan[m:MAT] -» Receiver2[m]),
Receiver? [m:NAT] = {output.m -> (chan[md:NAT] -» Receiver?[md] | ack -» Receiwerl)).
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