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MoHUTOPU

MOHUTOpP je CKyn CTarnHUX NPOMEHIBbUBUX KOje Cryxe
3a Nnamhere CcTawa HeKor pecypca un ogrosapajynmnx
npouenypa 3a wuMnneMeHtauujy onepaumja Hag
pecypcom, OgHOCHO CTanHUM NpoMeHIbL1UBama.

[lpuctyn ctanHuUM npomMeHSbMBama je moryh camo
Npeko npoueaypa MoOHUTOpPA.

CTtanHe npomMeHrbuBe 3aapXkaBajy BpeOdHOCT nameny
OBa No3vMBa MOHUTOPCKUX npoueaypa, OOK ce
BPeOHOCTU  NOKanHWMX  NPOMEHSbUBUX  YHYyTap
MOHUTOPCKNX Mpoueaypa He namre.

YcrnoBHa CUHXpOHM3aLUMja Kog MOHUTOpPA ce NOoCTUXe
onepaunjama signal nm wait Ha HeEKOj YCNOBHO]
NPOMEHIBLUBO).
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MoHUTOPU

mname: monitor
var geknapauuje ctanHux npoMeHbUBUX
Oeknapauuja ycrnoBHuUx npoMmeHsrsuemux: condition;
procedure pl(napameTtpn);
var geknapauuje rnokanHux sapmujadbnu npoueaype pl
begin
Ko Koju umnnemeHTupa pl
cond.wait

cond.signal
end
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Readers — Writers problem

a6

I 5/30



Readers — Writers problem

PeannsoBatn npobnem nucaua n 4utada nomohy
MoHuTopa. Kopuctutu signal and wait gucumnnnmHy.



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
if (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 := 0;
busy = false
end.
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Readers — Writers problem

Pewuntn npobnem yntanaua v nucauya (Readers—
Writers Problem) npobnem kopuctehn MmoHUTOpE Koju
MMajy ancumnnuny signal and continue. Npunukom
pellaBara 3agaTka noTtpedbHo je n3dbehu ysajamHo
brokupamse.



Readers — Writers problem

readers_and_writers: monitor;
var
ID, ok _to_work, readcount : integer;
OKtoWork: condition;
procedure startread,;
var PID : integer;
begin
PID = ID;
ID:=1D + 1;
while (PID <> ok_to_work) do OKtoWork.wait;
readcount := readcount + 1;
ok _to_work := ok _to work + 1;
OKtoWork.signalAll;

end;

procedure endread,;

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

end;
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Readers — Writers problem

procedure startwrite;
var PID : integer;

begin
PID = ID;
ID:=ID + 1;
while ((PID <> ok_to_work) or (readcount <> 0)) do OKtoWork.wait;
end;
procedure endwrite;
begin
ok _to_work := ok _to work + 1;
OKtoWork.signalAll;
end;
begin
ID :=0;
ok _to work := 0;
readcount := 0;
end.
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TajMep
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TajMep

Peanu3oBaTtn MOHUTOP KOju oMoryhasa nporpamy Koju
ra no3uBa Ada vyeka n jeanHuua spemeHa. Kopnctntu
signal and wait gucunnnuHy.



Tajmep

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

PeanusoBatn MOHUTOP KOju omoryhaBa nporpamy
KOju ra nosmBa ga 4yeka n jeaMHuuUa BpeMeHa.
Kopuctutu signal and wait gucumnnuvHy, TpyauTu
ce poa oyau WTo Make npoueca.



Tajmep

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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Producer — Consumer problem
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Producer — Consumer problem

PewwunTn npobnem Producer — Consumer kopucTtehu
MOHUTOpPE KOoju umajy signal and wait gucunnnmuy
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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
if (count = k) then notfull.wait;
buffer[nextin] = v;
nextin = (nextin + 1) mod Kk;
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 Kk;
count :=count - 1;
notfull.signal;

end;

begin

nextin := 0;

nextout := 0;

count := 0;

end.
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Dining philosophers problem
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Dining philosophers problem

PelunTn npobnem dnnosoda koju pydasajy kopuctehu
MOHUTOpPE KOoju nmajy gucumnnunHy signal and walit.
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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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NMpuxBaTHUK
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NMpuxBaTHUK

Peanuniyjte MOHUTOP 3a NPUXBATHUK KOJU (PYHKLMOHULLE Ha
crnegehn HaumH: YnTamwe ce obasrba y bajTuma camo
Kaga nocTtoju bap jegaH 0ajT y NnpuxBaTHUKY; YNXUC ce
obaBrba y pednma (no asa b6ajra NCTOBPEMEHO), Kaaa
nocTtoje bap aBa npasHa 6ajTa; NoBpeMeHo ce bpuLle
cafpkaj LenioKynHor npuxsaTHMKa Ha No3uB
MOHUTOpPCKe npouenype. Kopuctntu signal and wait
OVUCLUMIURY.



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;
slots[tail] := first;
tail ;= (tail + 1) mod N;
slots[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;

IS D e 23/30



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;



[MnTara?

3axapuje Pagusojesunh
EnekTpoTexHndkm dakynrteT
YHuBep3uteT y beorpaay
zaki@etf.rs




