MoHuTOpM




MoHUTOpM

MOHMTOP je CKyn cTarHuUX NMPOMEHIbUBUX KOje CryXe
3a namhere CcTawa HeKor pecypca u ogrosapajyhmnx
npoueanypa 3a WMNOMEMeHTauujy onepauunja Hag
pecypcom, OgQHOCHO CTanHUM NpoMeHsIbL1nBama.

[lpuctyn ctanHuM npomMeHrbLMmBama je moryh camo
Npeko npoueaypa MoHUTOpA.

CTtanHe npoMeHrbuBe 3aapXkaBajy BpeOHOCT namenhy
OBa No3nMBa MOHUTOPCKUX npouedypa, OOK ce
BPEOHOCTU  NOKanHUX  NPOMEHIBUBUX  YHYTap
MOHUTOPCKNX npoLeaypa He namre.

YcrnoBHa CUHXpOHM3aLUMja Kog MOHUTOPA ce NOoCTUXe
onepaunjama signal u wait Ha HEKO] YCNOBHO]
NPOMEHIBLUBO.
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MoHUTOpM

mname: monitor
var geknapaumje ctanHux npoMeHIbLUBUX
Oekrapauuja ycrnoBHuUx npomeHrsusmux: condition;
procedure p1(napameTtpn);
var geknapauuje rnokasrnHux sapujabnm npoueaype p1
begin
Ko Koju umnnemeHTtumpa p1
cond.wait

cond.signal
end
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Readers — Writers problem

a6
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Readers — Writers problem

PeanusoBatun npobnem u4mTtanaua M nucaua nomohy
MOHuTOpa. Kopuctutu signal and wait gucumnnuHy.
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Readers — Writers problem

readers_and_writers: monitor;
var: readcount: integer;
busy: boolean;
OKtoread, OKtowrite: condition:;
procedure startread,;
begin
if (busy or OKtowrite.queue) then
OKtoread.wait;
readcount ;= readcount + 1;
OKtoread.signal
end;

procedure endread,;
begin
readcount ;= readcount - 1;
If (readcount = 0) then
OKtowrite.signal
end;
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Readers — Writers problem

procedure startwrite;
begin
iIf (readcount <> 0 or busy) then
OKtowrite.wait;
busy :=true
end;

procedure endwrite;
begin
busy = false;
If (OKtoread.queue) then
OKtoread.signal
else
OKtowrite.signal
end;

begin
readcount := 0O;
busy .= false
end.
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Readers — Writers problem

Pewwutu npobnem untanaua n nucaua (Readers—
Writers Problem) npobnem kopuctehn MoHUTOpE Koju
nmajy amcumnnuHy signal and continue. MNpunukom
pellaBaka 3agaTka noTpebHo je n3dbehu ysajamHoO
bnokupamse.
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Readers — Writers problem - 1

readers_and_writers: monitor;
var: number, next, readcount : integer,;
OKtoWork: condition:;
procedure startread,;
var turn : integer;
begin
turn := number;
number := number + 1;
while (turn <> next) do
OKtoWork.wait;
readcount := readcount + 1;
next := next + 1;
OKtoWork.signalAll;
end;

procedure endread,;

begin
readcount := readcount - 1;
OKtoWork.signalAll;

end;
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Readers — Writers problem - 1

procedure startwrite;
var turn : integer;
begin
turn := number;
number := number + 1;
while ((turn <> next) or (readcount <> 0)) do
OKtoWork.wait;
end;

procedure endwrite;
begin
next := next + 1;
OKtoWork.signalAll;
end;

begin
number := 0;
next .= 0;
readcount := 0O;
end.
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Readers — Writers problem - 2

readers_and_writers: monitor;
var number, next, readcount : integer;
OKtoWork: condition:;
procedure startread,;
var turn : integer;
begin
turn := number;
number ;= number + 1;
If (turn <> next) do
OKtoWork.wait(turn);
readcount ;= readcount + 1;
next := next + 1,
If (not OKtoWork.empty) then
OKtoWork.signal;
end;

procedure endread,;
begin
readcount ;= readcount - 1;
If ((not OKtoWork.empty) and (readcount = 0)) then

OKtoWork.signal;

end; ;4 |
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Readers — Writers problem - 2

procedure startwrite;
var turn : integer;
begin
turn := number,;
number := number + 1;
while ((turn <> next) or (readcount <> 0)) do
OKtoWork.wait(turn);
end;

procedure endwrite;
begin
next := next + 1,
If (not OKtoWork.empty) then
OKtoWork.signal;
end;

begin
number := 0;
next ;= 0;
readcount := O;
end.
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Readers — Writers problem - 3

readers_and_writers: monitor;
var number, next, readcount : integer;
OKtoWork: condition:;
procedure startread,;
var turn : integer;
begin
turn := number;
number ;= number + 1;
If (turn <> next) do
OKtoWork.wait(2 * turn + 0);
readcount ;= readcount + 1;
next := next + 1,
If ((not OKtoWork.empty) and ((OKtoWork.minrank mod 2)=0)) then

OKtoWork.signal;
end;

procedure endread,;
begin
readers_num :=readers_num - 1;
If ((not OKtoWork.empty) and (readcount = 0)) then

OKtoWork.signal;



Readers — Writers problem - 3

procedure startwrite;
var turn : integer;
begin
turn := number;
umber := number + 1;
((turn <> next) or (readcount <> 0)) do
OKtoWork.wait(2 * turn + 1);
end;
procedure endwrite;
begin
next := next + 1,
If (not OKtoWork.empty) then
OKtoWork.signal;
end;

begin
number := 0;
next .= 0;
readcount := 0O;
end.
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TajMep
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Tajmep
Peanu3soBaty MOHUTOP KOju oMmoryhasa nporpamy Koju

ra no3vBa ga vyeka n jeanHuua spemeHa. Kopnctntu
signal and wait gucuunnuHy.

IEEEEEESESSE—— SN s s 17/35



TajMmep

alarmclock: monitor;
var: now: integer,;
wakeup: condition;
procedure wakeme (n: integer);
var alarmsetting: integer;
begin
alarmsetting := now + n;
while (now < alarmsetting) do
wakeup.wait (alarmsetting);
wakeup.signal;
end;

procedure tick;
begin
now := now + 1;
wakeup.signal
end;

begin
now :=0
end.
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Tajmep

Peanu3soBaty MOHUTOP KOju oMmoryhasa nporpamy Koju
ra no3vBa ga vyeka n jeanHuua spemeHa. Kopnctntu
signhal and wait gucumnnuny, TpyauTn ce aa oyam
LLUTO MaH-€e npoueca.
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TajMmep

alarmclock: monitor;
var: now: integer;
wakeup: condition;
procedure wakeme (n: integer);
var alarmsetting: integer;
begin
alarmsetting := now + n;
wakeup.wait (alarmsetting);
end;

procedure tick;
begin
now := now + 1;
while (NOT wakeup.empty AND wakeup.minrank <= now) do
wakeup.signal
end;

begin

now :=0
end.
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TajMmep

alarmclock: monitor;
var: now: integer,;
wakeup: condition;
procedure wakeme (n: integer);
var alarmsetting: integer;
begin
alarmsetting := now + n;
wakeup.wait (alarmsetting);
If (NOT wakeup.empty AND wakeup.minrank <= now) do
wakeup.signal
end;

procedure tick;
begin
now := now + 1;
iIf (NOT wakeup.empty AND wakeup.minrank <= now) do
wakeup.signal
end;

begin
now :=0
end.
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Producer — Consumer problem
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Producer — Consumer problem

PewwnTn npobnem Producer — Consumer kopuctehu
MOHUTOpPE KOoju umajy signal and wait gucumnnnuny.
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Producer — Consumer problem

Boundedbuffer: monitor;

var:
buffer: array [0..k-1] of items;
nextin, nextout, count: integer;
notfull, notempty: condition;

procedure Append(v: items);
begin
iIf (count = k) then
notfull.wait;
buffer[nextin] ;= v;
nextin = (nextin + 1) mod k;
count := count + 1;
notempty.signal;
end;
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Producer — Consumer problem

procedure Take(var v: items):
begin
if (count =0) then
notempty.wait;
v := buffer[nextout];
nextout := (nextout + 1) mod k;
count :=count - 1;
notfull.signal;
end;

begin
nextin := 0;
nextout := 0O;
count := 0;
end.
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NpuxBaTHUK
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NMpuxBaTHUK

Peanuniayjte MOHUTOP 3a NpUXBaATHUK KOjU PYHKLIMOHULLE
Ha criegenun HavuH: YnTare ce obasrba y bajTMma
camo Kada noctoju 6ap jegaH 6ajT y NnpuxBaTHUKY;
ynuc ce obasrba y peunma (no gsa bajta
NCTOBPEMEHO), Kafa nocToje bap aBa npasHa bajTa;
NoBpPeMEHO ce bpulle caapaj LenoKynHor
npuxBaTHMKA Ha NO3MB MOHUTOPCKE npoLleaype.
Kopuctutu signal and wait gucumnnnuny.
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NMpuxBaTHUK

Buffer : monitor;
var slots : array [0 .. N-1] of byte;
head, tail : 0..N-1;
size : 0..N;
not_full, not_empty : condition;
procedure put(first, second : byte);
begin
if(size > N - 2) then not_full.wait;
slotsf[tail] := first;
tail := (tail + 1) mod N;
slotsf[tail] := second;
tail := (tail + 1) mod N;
Size .= size + 2;
if((size > 0) and (not_empty.queue)) then
not_empty.signal;
if((size > 0) and (not_empty.queue)) then
not_empty.signal;
end;
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NMpuxBaTHUK

procedure get(var data: byte);
begin
if(size = 0) then
not_empty.wait;
data := slots[head];
Size ;= size - 1;
head := (head + 1) mod N;
if((size <= N - 2) and (not_full.queue)) then
not_full.signal
end;

procedure cancel,
begin
size := 0; head := 0; tail := 0;
while((size <= N - 2) and (not_full.queue)) do
not_full.signal
end;

begin
size :=0; head :=0; tail :==0
end;
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Dining philosophers problem
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Dining philosophers problem

PelunTn npobnem dwuosoda koju pydasajy kopuctehu
MOHUTOpPE KOoju umajy gmcumnnuHy signal and wait.
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Dining philosophers problem

program DP;
const num_phils = 5;
num_philsminusone = 4;

procedure philosopher(id : integer);

begin
while (true) do
begin
think;
pickup(id);
eat;
putdown(id);
end;
end;
begin
cobegin
philosopher(0);
philosopher(1);
philosopher(2);
philosopher(3);
philosopher(4);
coend;
end.
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Dining philosophers problem

monitor data;
var can_eat : array [0..num_philsminusone] of condition;
state : array [0..num_philsminusone] of integer;
{(thinking=0, hungry=1, eating=2) ;}
index : integer;

procedure pickup(ID : integer);
begin
state[ID] := 1;
test(ID);
If (state[ID] <> 2) then
can_eat[ID].wait;
end;

procedure putdown (ID : integer);
begin

state[ID] := O;

test((ID+4) mod 5);
test((ID+1) mod 5);
end;
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Dining philosophers problem

procedure test (k: integer);
begin
if ((state[(k+4) mod 5] <> 2) and (state[k] = 1) and (state[(k+1) mod 5] <> 2)) then
begin
state[K] := 2;
can_eat[k].signal;
end;
end;

begin

for index := 0 to 4 do state[index] := 0;
end;
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NMurtamwa?

3axapuje Pagunsojesuh, Cana [len4yen
EnektpoTexHndkmn dakynrter
YHuBep3uteT y beorpaay
zaki@etf.rs, sanjad@etf.rs




