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MODULE main
VAR
x: boolean;
y: boolean;
t: boolean;
p0 : process aa(x,y,t);
pl : process bb(x,y,t);
ASSIGN
init(x) :
init(y) :
init(t) :=

0
0;
0;
SPEC

(AG !(p0.a=s2 & pl.b=t2))
SPEC

(AG (p0.a=sl — AF p0.a=s2))
SPEC

(AG ((p0.a=sl1 & pl.bl=tl & pl.b!=t2) — IE[lp0.a=s2 U pl.b=t2]))



MODULE aa(x,y,t)
VAR
a: {s0,s1,82,83,s4};
ASSIGN
init(a) := s0;
next(a) := case
a=s0: sl;
a=sl & (x=0 | t=0): s2;
a=s2: s3;
a=s3: s0;
1: a;
esac;
next(x) := x;
next(y) := case
a=s0 | a=s3: 1;
a=s2: 0;
a=sl & (x=0 | t=0): y;
I y;
esac;
next(t) := case
a=s0 | a=s3: 1;
a=s2: t;
a=sl & (x=0 | t=0): t;
1: t;
esac;
FAIRNESS

running



MODULE bb(x,y,t)
VAR
b: t0,t1,t2,t3,t4;
ASSIGN
init(b) := t0;
next(b) := case
b=t0: t1;
b=t1 & (y=0 | t=1): t2;
b=t2: t3;
b=t3: t0;
1: b;
esac;
next(y) :=y;
next(x) := case
b=t0 | b=t3: 1;
b=t2: 0;
b=t1 & (y=0 | t=1): x;
1: x;
esac;
next(t) := case
b=t0 | b=t3: 0;
b=t2: t;
b=tl & (y=0 | t=1): t;
1: t;
esac;
FAIRNESS
running
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MODULE main
VAR
vv: boolean;
v0: boolean; v1: boolean; v2: boolean;
p0 : aa(v0); pl : bb(v0,v1,v2);
ASSIGN
init(vv) := 1;
next(vv) := (v0&vl);
SPEC (AG AF(v2=0))
SPEC (AG AF(v2=1))
SPEC AF (vv=1 & AX v2=0)
SPEC AF (vv=1 & AX v2=1)
SPEC AG (vv=1 & AX v2=1 — AX A[vv=0 U (vv=1 & AX v2=0))])
SPEC vv=1 & AG (vv=1 — AX vv=0 & AX AX AX AX vv=1)

MODULE aa(v0)
ASSIGN
init(v0) := 0;
next(v0) := v0;

MODULE bb(v0,v1,v2)

ASSIGN
init(vl) := 0;
init(v2) := 0;
next(vl) := (vO|v1)&(v0|lv1);
next(v2) := ((v0&v1)|v2)&(!(v0&v1)|!v2);
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bool x,y,t;
mtype = { s0,s1,52,83 };
mtype = { t0,t1,t2,t3 };
byte a,b;
active proctype p0()
{
a=s0;
101:
atomic {y=1; t=1; a=sl;}
atomic {x==0 || t==0; a=s2;}
atomic {y=0; a=s3;}
goto 101;
}
active proctype pl()
{
b=t0;
111:
atomic{ x=1; t=0; b=t1;}
atomic{ y==0 || t==1; b=t2;}
atomic{ x=0; b=t3;}
goto 111;
}
BT
Ol(a == s2&&b == t2)
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#define p0s2 a==s2
#define pl1t2 b==t2
never { /* I([] ! (p0s2 && plt2)) */
TO0_init:
if
: ((p0s2) && (plt2)) — goto accept_all
it (1) — goto TO_init
fi;

accept_all:

skip

O(a == s1 — Ca == s9)
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#define p0sl a==sl
#define p1t2 b==t2
never { /* I([] (pOsl — <>p0s2)) */
T0init:
if
(1 ((p0s2)) && (p0sl)) — goto accept_S4
it (1) — goto TO_init
fi;
accept_S4:
if
o (I ((p0s2))) — goto accept-S4
ﬁ.

)

O((a == s1&&!b == t1&&!b == t2) —!(la == s2Ub == t2))

Rt RzH 1 FHLL
#define pOsl a==sl
#define p0s2 a==s2
#define pltl b==t1
#define p1t2 b==t2
never { /* I([J((p0sl && ! pltl && ! plt2) — !(Ip0s2 U plt2))) */
TO0_init:
if
(1 ((p0s2)) && ! ((p1tl)) && ! ((p1t2)) && (p0sl)) — goto T0_S4
it (1) — goto TO_init
fi;
T0.S4:
if
:t ((p1t2)) — goto accept_all
0 (I ((p0s2))) — goto T0_S4
fi;

accept_all:

skip

}
PER
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chan r = [4] of {byte};
chan s = [4] of {byte};
byte a;
byte b;
active proctype p0()
{ byte x;
do
o atomicq if i@ x=0; :: x=1; = x=2; : x=3; fi; rl(a+x); }

:: atomicq{ s?a; if :: a==20; break; else; fi; }

od
}
active proctype pl()
{ byte y;
do
2 slb;
:: atomic{ r?y; if :: b+1==y; b++; :: b+1l=y; fi; }
od
}
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#define true 1

#define false 0

#define M 4

#define W 2

#define QSZ 2

mtype = {ack,sync_ack,sync,data}

chan ses_to_flow[2] = [QSZ] of { byte, byte };
chan flow_to_ses[2] = [QSZ] of { byte, byte };
chan dll_to_flow[2] = [QSZ] of { byte, byte };
chan flow_to_dll[2] = [QSZ] of { byte, byte };
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proctype fc(bit n)
{  bool busy[M];
bool received[M];
byte q,s,p,m;
byte window;
byte type;
byte I_buf[M],O0_buf[M];

bool x;
T RS IRATSE R L — IR 3h k.
#define clean(buffer) s=M; do :: (s>0) —>s=s-1; buffer[s|]=false; :: (s==0) —>break; od
& R IBLIR,
do
i (window<W && len(ses_to_flow[n])>0 && len(f low_to_dll[n])<QSZ) —>
ses_to_flow[n]?type,x;
window=window+1; busy[s|=true; O_buf[s]=type;
if
i (type==sync) —>flow_to_dll[n]!type,x; clean(busy); window=0;
. (type==sync_ack) —>flow_to_dll[n]!type,x; clean(received);

: (typel=sync && typel=sync_ack) —>flow_to_dll[n]'type, s; s=(s+1)%M;
fi

S SR BR T 55 8 SCUATT B4R,
#define receive() I_buf[m]=type; received|m]=true; received[(m-W+M)%M]=false

#define acked(m) ((0<p-m)&&(p-m<=W)) || ((0<p-m+M)&&(p-m+M<=W))
#define rereceive() if :: acked(m) —>flow_to_dll[n]lack,m; :: else; fi

& SCEWCL IR,

(do)
i dll_to_flow[n]?type,m —>
if
i (typel=ack && typel=sync && typel=sync_ack) —>
if
it (received[m|==false) —>receive();
it (received[m]==true) —>rereceive();
fi
it (type==ack) —>busy[m]=false;
: (type==sync) —>

if
it (Ibuf[q]!=sync) —>I_buf[q]=sync; flow_to_ses[n]!type,m;
it (I-buf[q]==sync); flow_to_dll[n]!sync_ack,m;
fi
it (type==sync_ack) —>
if
it (I-buf]q]!=sync_ack) —>I_buf[q]=sync_ack; flow_to_ses[n]!type,m;
i (I-buf[q]==sync_ack);
fi
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it (window>0 && busy|[q]==false) —>window=window-1; q=(q+1)%M;
it (received[p]==true &&
len(flow_to_ses[n])<QSZ && len(flow_to_dll[n])<QS Z) —>
flow_to_ses[n|!T_buf[p];
flow_to_dll[n]'ack,p;
p=(p+1)%M;
i (timeout &&
len(flow_to_dll[n])<QSZ && window >0 && busy|q |==true) —>
flow_to_dll[n]!O_buf]q],q;
od

}

fe(0) Ml fe(1) Z A B R B flow_to_dll[n] F1 dll_to_flow][1-
n] BIEERTM. TTUEX—NHFRMT:

proctype datalink()

{ Dyte type, seq;
do
:: flow_to_dll[0]?type,seq; if :: dll_to_flow[1]!type,seq :: skip fi;
i flow_to_dll[1]?type,seq; if :: dll_to_flow[0]!type,seq :: skip fi;
od

}
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mtype = {red,white,blue}

proctype test_sender(bit n)
{ Dbyte val;
ses_to_flow[n]!sync,val;
do
:: flow_to_ses[n|?sync_ack,val —>break
it timeout —>ses_to_flow[n]!sync,val
od;
do :: ses_to_flow[n|lwhite; :: ses_to_flow[n]lred —>break; od;
do :: ses_to_flow[n]!white; :: ses_to_flow[n]!blue —>break; od;
do :: ses_to_flow[n]!white; :: break; od

}
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proctype test_receiver (bit n)
{ Dyte val;
flow_to_ses[n]?sync,val;
ses_to_flow[n]!sync_ack,val;
do
:: flow_to_ses[n]?white,val;
:: flow_to_ses[n]?red,val —>break;
:: flow_to_ses[n]?blue,val —>assert(0);
od;
do
:: flow_to_ses[n]?white,val;
:: flow_to_ses[n]?blue,val —>break;
:: flow_to_ses[n|?red,val —>assert(0);
od;
do
:: flow_to_ses[n]?white,val;
:: flow_to_ses[n|?red,val —>assert(0);
:: flow_to_ses[n|?blue,val —>assert(0);
od

}
ARG RS
init
{ run datalink();
run fc(0); run fe(1);

run test_sender(0); run test_receiver(1);

}
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proctype test_receiver(bit n)
{ Dbyte type,val;
flow_to_ses[n|?sync,val;
ses_to_flow[n]!sync_ack;
do
:: flow_to_ses[n]?type,val;
od;

}
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z  test_receiver:type==
w test_receiver:type==white

r  test_receiver:type==red
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