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Producer/Consumer
I mplementation
process Producer process Consuner
var ¢ : char var ¢ : char
begi n begin
1 oop I oop
<produce a character “c* while nextln = nextQut do
while next/n+l mod n = nextQut do NOoP
NOoP end while
end while c := buf[ next Qut]
buf[ nextin] := ¢ nextQut := nextQut+l mod n
nextln := nextln+l nod n <consume a character “c¢
end | oop end | oop
end Producer end Consuner
nextin— —— nextOut gl obal s
buf : array [0..n-1] of char;
nextln, nextQut : 0..n-1:= 0
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Producer/Consumer I mplementation
with a shared counter

process Producer
var ¢ : char
begi n
I oop
<produce a character “c*
while count = n do

process Consuner
var ¢ : char
begin
| oop
while count = 0 do
NooP

NOoP end while
end while c := buf[ next Qut]
buf[ nextin] := ¢ nextQut := nextQut+l mod n
nextln := nextl/n+l nod n count := count - 1
count := count + 1 <consume a character “c*
end | oop end | oop
end Producer end Consumer
nextin———— nextOut gl obal s
buf :array [0..n-1] of char;
nextlin, nextaut : 0..n-1:=0
count : integer := 0
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The Critical Section Problem

0 Oneimplementation of the shared counter

process Producer
begin

<count := count + 1>

MOV R1, @ount
ADD R1, 1
MOV @ount, Rl

end Producer

process Consuner
begin

<count := count - 1>

MOV R2, @ount
SUB R2, 1

MOV @ount, R2

end Consumer
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Algorithmsfor Mutual
Exclusion

0 General agorithm structure
process P
begin
| oop
Eﬁt ry_Protocol
<critical section>
Exi t _Protocol

end | oop
end Pi

0 Correctness conditions
» Does it guarantee mutual exclusion?
» |s it expedient?
» Does it provide bounded waiting?
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2-Process Mutual Exclusion

Algorithm 1
0 Turn taking/strict alternation
global var turn: int := 2
process Pi process Pz
begin begi n
| oop I oop
while turn = 2 do while turn = 1 do
NOoP NOoP
end while end while
<critical section> <critical section>
turn =2 turn 1= 1
end | oop end | oop
end P1 end P2
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2-Process M utual Exclusion

Algorithm 2

0 Use status flags

global var inCS: array[1..2] of boolean := (FALSE, FALSE)

process Pi
begin
1 oop

while incg 2] do
NocP

end while

inCq1] := TRUE

<critical section>

inC 1] := FALSE

end | oop
end P1

process Pz
begi n
1 oop
while inCY1] do
NOoP

end while
inC9 2] := TRUE
<critical section>
inCS 2] := FALSE
end | oop
end P2
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2-Process Mutual Exclusion

Algorithm 2a

0 Move the setting of the status flags

global var inCS: array[1..2] of boolean := (FALSE, FALSE)

process Pi
begin
1 oop

inCc1] := TRUE
while inCcq 2] do
NOooP
end while

<critical section>
inCS 1] := FALSE
end | oop
end P1

process Pz
begi n
1 oop

inCS 2] := TRUE

while inCq1] do
NooP

end while

<critical section>
inCS 2] := FALSE
end | oop
end P2
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2-Process Mutual Exclusion 2-Process Mutual Exclusion
Algorithm 3 Algorithm 4 (Peterson’s algorithm)
0 New and improved use of status flags 0 Careful combination of aternation and status flags
global var inCS: array[1..2] of boolean := (FALSE, FALSE) gl obal var ;Zﬁ : ?;{Zé[erl -2 2of bool ean : = (FALSE, FALSE)
process P process £z process P1 process Pz
begin begin begi n begin
! 00pz:S[ 1] TRUE I OOPCS{ 2] TRUE I oop I oop
1 n = I n .= i = i =
if NOT inCS[2] then if NOT inCS[1] then ey c= TRE incyz) c- TRE
<critical section> <aritical section> while turn = 1 AND inCS[2] do while turn = 2 AND inC9[ 1] do
end if end if NOCP NOOP
inCg1] := FALSE inC9 2] := FALSE end while end while
end 1oop end 1oop <critical section> <critical section>
end P1 end P2 inC1] := FALSE inC 2] := FALSE
end | oop end | oop
end P1 end Pz
f 0
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