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process M =

begin
do

receive(reql()) from P1 —

or

——'receive(rqu()) from P2 —»>

od

end;

process Pl =
begin

;é;d(reql()) to M;

end;

process P2 =
begin

send(req2()) to M;

end

shared s;

process P1 =
begin

S1; send(vall) to Pl

S$2; send(val2) to P2

receive(varl) from M;

receive(var2) from M;

await s = 1 then s « 0;

S1; wvarl « vall;
s + 1;

end;

process P2 =
begin

await s = 1 then s « 0;

S2; wvar2 <« val2;
s « 1; .

end

Scheme 1.

With input guards.
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process M=

begin
do

Bl; receive(reql()) from P1 — S1;

or

B2; receive(req2()) from P2 — S52;

od

end;

process P1 =
begin

send(reql()) to M; receive(varl) from M;

end;

process P2 =
begin

send(req2()) to M;

end

receive(var2) from M;

shared K

process Pl =
begin

await Bl and s = 1 then s +« 0;
S1; wvarl « vall;
s + 1;

end;

process P2 =
begin

await B2 and s = 1 then s « 0;
S2; wvar2 <« val2;
s « 1;

end

Scheme 2.

send(vall) to Pl

send(val2) to P2

With Boolean and input guards.
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access-to-shared
here[i], here[i+l] : array [1..2] of int; length[i], length[i+1] : 0..2;
{ initially, 1length[i] = length[i+1] = 0 }

process sort[i] =
var rest : int;

begin
rest <« 0;
do
await length[i] = 2 or (lengthfi] = 0 and rest > 0);
if length{i] = 2 then
1if here[1][1] > here[1][2] then swap(here[1][1], here[1][2]) fi;
if rest > 0 then await length[i+l] = 1 fi;
here[i+1][length[i+1]+1] « here[i][2];
length[i+l] <« lenéth[i+1] + 1;
length[i] «+ 1; rest « rest + 1
else { length[i] = 0 and rest > 0 }
await length[i+1l] = 1;
here[i][1] <« here[i+1][1];
length[i+1] « O;
length[i] « 1; rest <« rest'&«;
£l _
od
end
Program B. Dynamic sorting array -— variable sharing.



process sort[i] = ’
var here : array [1..2] of int; length : 0..2; rest : int;
begin
length « 0; rest « 0;
do
réceive(here[length+1]) from sort[i-1] —
length « length + 1;
if length = 2 then
if here[1l] > here[2] then swap(here[l], here[2]) fi;
send(here[2]) to sort[i+l1];
length « 1; rest « rest + 1
fi

or
receive(get()) from soft[i—l] —
send(here[1]) to sort[i-1];
length « 0 4
if rest > 0 then
send(get()) to sort[i+l]; receive(here[l]) from sort[i+l];

length « 1; rest « rest - 1

end

Program A. Dynamic sorting array — message sending.
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process sort[i] =
var here : array [1..2] of int; length : 0..2; rest : int;

begin
A length « 0; rest + O
do
(length = 0 and rest = 0) or length = 1;
receive (here[length+l]) from sortf{i-1] —>
length « length + 1

length = 2 —>
if here[l] > here[2] then swap(here[l], here[2]) fi;
send (here[2]) to sort[i+l];
length <« 1; rest « rest + 1

length = 1; receive(get()) from sort[i-1] —
send (here[1]) to sort[i-1];

length « 0

length = 0 and rest > 0 —

205

send(get()) to sort[i+li; _receive(here[l]) from sort{i+l];

length « 1; rest « rest -~ 1%

end

Step 1.

- 11 -~
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shared { by sortreceiver[i] and sortsender[i] }
here : array [1..2] of int; 1length : 0..2; rest : int; t : sema;
{ initially, length = 0, rest =0, and t =1}

process sortreceiver(i] =

begin
do
await ((length = O and rest = 0) or length = 1) and t = 1 then t « 0;
if
receive (here[length+l]) from sortsender[i-1] —
length « length + 1
or
receive(get()) from sortsender[i-1] —
send(here[1]) to sortsender([i-1];
length « O
fi;
t«l
od
end;

process sortsender[i] =

begin
do

await (length = 2 or (length = 0 and rest > 0)) and t = 1 then t « 0;

if length = 2 then
if here[l] > here[2] then swap(here[l], here[2]) fi;
§ggg(hefe[2]) to sortreceiver([i+l];
length « 1; rest « rest + 1

else { length = 0 and rest > 0 }
send(get()) to sortreceiver[i+l]; receive(here[l]) from sortreceiver[i+l];

length « 1; rest <« rest - 1

Step 2.
- 12 -
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process sortreceiver[i] =

begin
do
((length = O and rest = 0) or length = 1) and t = 1;
receive (here[length+l]) from sortsender[i-1] —
t « 0; V
length <« length + 1;
t+1
or
length = 1 and t = 1;
receive(get()) from sortsender([i-1] —>
t «0;
send(here[1]) to sortsender[i-1];
length <« 0;
v t<l
od
SEQ

Step 3.

- 13 -
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access-to-shared
here[i], here[i+1] : array [1..2] of int; 1length[i], length[i+1] : 0..2;
rest[i], rest[i+1] : int; t[1], t[i+1l] : sema;
{ initially, 1length[i] = length[i+l] = 0, rest[i] = rest[i+l] = 0,
and t[i] = t[i+1] =1 }

process sort[i] =

begin
do
await (length[i] = 2 or (length[i] = O and rest[i] > 0)) and t[i] = 1 then t[i] « 0;"
if length[i] = 2 then
if here[i][1] > here[i][2] then swap(here[1][1], here[1][2]) fi;
await ((length[i+l} = O and rest[i+l] = 0) or length[i+l] = 1) and t[i+l] = 1;
here[i+1][length[i+1]+1] « here[i][2]; :
t[i+1] « 0; 1length[i+1l] < length[i+1] + 1; ¢t[i+1] « 1;
length[i] « 1; rest[i] « rest[i] + 1
else { length[i] = 0 and rest[i] > 0 }
avait length[i+1] = 1 and t[i+1] = 1;
t{i+1]) « 0; here[i1][1] « here[i+1][1]); 1length[i+l] « 0; t[i+1] « 1;
length[i] «1; rest[i] « reét[i] -1
£1; R
ti] « 1
od
end

Step 4.

- 14 -
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