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PermoHu

Mporpamcka napagurme 3a nNpUCTYN KPUTUYHO]
ceKkuumju

YBohlewse nocebOHe CUMHTakKce 3a EeKCMIULUTHO
O3HayaBar€ KPpUTUYHUX ceKumnja

OGe3behuBatbe MeRycCOOHOr  UCKIbyuYMBaH:€
npoueca

YCNnoBHU KPUTUYHU PETrUOH je KPUTUYHU pPEervuoH
KOoju nopen obe3behuBama MmehycoOHor
UCKIby4YMBama nmMma n MeXxaHusam 3a
CUHXPOHMU3aLU]y npoueca npeko (ONLMOHUX)
await Hapeaowu
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PermoHu

[eknapauwnja pecypca ogpeheHor Tuna ce obasrba Kao
N OeKkrnapauuja cBake gpyre gerbeHe npoMeHsrbuBe:

res. shared type;

YCnoBHU KPUTUYHU PETMOH Ce€ CUHTaKCHO aAedunHuLLE Ha
cnegehn HaumH (await Hapegba je onunoHa 1 ako ce
n3octasm gobmjamo obnyaH KpUTUYHU PETNOH):

region res do
begin

[awalit (condition);]

end:
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YcnoBHa CMHXpOHM3aLUM]a

[1aT je ynopeaHu nporpam Ha npowmpeHom Pascal-y:

procedure makepoints; procedure printpoints;
var I. integer; var i: integer;
begin begin
fori:=1to ndo for i1:=0to ndo
X =1 write('(", X, ', , ¥, )i
y = i*; end
end end;
end;

XKerbeHun nanas nporpama je HM3 naposa obnuka:
(0,0) (1,1) (2,4) ... (n,n?)

OTKNOHUTU BPEMEHCKY 3aBMCHOCT Y AaToM nporpamy
ynoTpebom YyCroBHUX KPUTUYHUX 0BnacTu
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YcnoBHa CMHXpOHM3aLUM]a

program graph;

const n=..;
type point = record
X, y:integer ;
full: boolean
end;

var p: shared point;

procedure makepoints;
var i: integer ;

begin
fori:=1tondo
region p do
begin
await (not p.full);
p.X :=1i;
p.y = i*;
p.full := true
end
end;
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YcnoBHa CMHXpOHM3aLUM]a

procedure printpoints;

var i: integer,
begin
for i:=0to ndo
region p do
begin
await (p.full);
write('(',p.x,",",p.y,)");
p.full := false
end
end;
begin
p.x :=0; p.y := 0; p.full := true;
cobegin
makepoints;
printpoints;
coend
end.
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One-lane bridge problem
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One-lane bridge problem

AyTOMODMNKM KOju gonase ca ceBepa u jyra Mmopajy aa
npehy peky npeko Mmocta. Ha mocTy, Ha anocr,
NOCTOjM caMO jedHa BO3Ha Tpaka. 3Hauu, y 6O KOM
TPEHYTKY MOCTOM MOXe fa npohe jegaH nnu suwle
ayTomMobuna koju gonase u3 Uctor cmepa (anun He u
N3 CcynpoTHor cmepa). Hannucatu anropmtam 3a
ayTomMobun ca cesepa 1 ayTomobun ca jyra Koju
gonase Ha MOCT, npenase ra n HanyLutajy ra ca

aopyre cTpaHe.



One-lane bridge problem

var most: shared record
juzni, severni: integer
end
"u pocetku oba su nula"

"automobil sa juga”

begin
region most do
begin
await (severni = 0);
juzni := juzni + 1,
end
predji most;

region most do
juzni :=juzni - 1,
end
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One-lane bridge problem

YcaBpLwmnTu pellere NpeTxogHor 3agarka Tako ga ce
cMep caobpahaja Mer,a CBaku NyT HAKOH LUTO ra
npehe 10 aytomobuna ns nctor cmepa, ako cy 3a To
BpEME jedaH Unn BuLle ayTtomobuna Yyekanu aga ra
npehy 13 cynpoTHOr cmepa.



One-lane bridge problem

type smer = record ; cekaju, prelaze, ispred: integer ; end
var most: shared record juzni, severni: smer; end
"automobil sa juga”

begin

region most do
with juzni do

begin
cekaju := cekaju + 1;
await (severni.prelaze = 0 AND ispred < 10);
cekaju := cekaju - 1;
prelaze := prelaze + 1;
if (severni.cekaju > 0) then ispred :=ispred + 1;
end;
predji most;

region most do
with juzni do
begin
prelaze .= prelaze - 1;
if (prelaze = 0) then severni.ispred := 0;
end
end
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Dining philosophers problem
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Dining philosophers problem

[NeT dpnnosodpa ceam oko crona. Ceaku pmnosod
Han3MeHN4Ho jeae n pasmuiirba. icnpen ceakor
cdomnosoda je Takbup WwnaretTa. Kaga gpunosom
noXenwu ga jege, OH y3anma aBe BUIbYLLKeE Koje ce
Hanase y3 keroB Tawnp. Ha ctony, mehytum, nma
camo MeT BUIbyLWwKN. 3Ha4du, gunosod Moxe aa jeae
camo Kaga HujegaH of HeroBux cycega He jene.
Hanuncatu anroputam 3a gpunosoda (0<=i<=4).
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Dining philosophers problem - 1

var viljuske: shared array [0..4] of 0..2;
procedure filozof (i:0..4);

var levi, desni: 0..4;

begin

levi := (i-1) mod 5;
desni := (i+1) mod 5;

repeat
razmisljaj;
region viljuske do
begin
await (viljuske [i] = 2);
viljuske [levi] := viljuske [levi] - 1;
viljuske [desni] := viljuske [desni] - 1,
end;
jedi;
region viljuske do
begin
viljuske [levi] := viljuske [levi] + 1;
viljuske [desni] := viljuske [desni] + 1;
end;
forever;
end;
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Dining philosophers problem - 2

var viljuska: array [0..4] of shared boolean ;
“filozof i"
repeat
razmisljaj;
region viljuska [i] do
region viljuska [(i+1) mod 5] do jedi;
forever
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Dining philosophers problem - 3

var razmisljanje: shared array [0..4] of boolean;
"uU pocetku sve je tacno*

"filozof i"
repeat
razmisljaj;
region razmisljanje do
begin
await (razmisljanje [(i-1) mod 5] AND razmisljanje [(i+1) mod 5]);
razmisljanje [i] .= false;
end,
jedi;
region razmisljanje do razmisljanje [i] := true;
forever,
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Readers — Writers problem
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Readers — Writers problem

'pyna ynopeaunx npoueca koju npucrynajy
3ajeAHVI‘-IKOM cpencTBy CaCTOjVI ce oA uuMTanaua
Ri,i=1,..,m nnucaua Wj, j=1,...,n.

v: shared record r,w: integer end,;
v1: shared integer;
begin
v.r :=0; v.w :=0;
cobegin R1; ... Rm; W1, ... Wn coend
end

3a cBa npeAanoXxeHa pewelwa ogroBopuTy Aa nu je:
MehycoOHO UCKIbYy4YeHe OCUrypaHo.
Moryhe y3ajamHo 6nokupamwe Yyntanaua v nucaua.
Moryhe y3ajamHo 6nokupaswe nucaua (npwm r=0).
Moryhe 'nsrnagwuBame’ Yntanaua.
Moryhe '‘usrnagwuBame’' nucaua.
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Readers — Writers problem - 1

R
repeat
region v do
begin
await (w = 0);
r=r+1
end;
read;
region vdo r:=r-1;
nekriticne operacije;

forever
A
repeat
region v do
begin
w:=w+1;
await (r = 0)
end;
write;

region vdo w:=w-1;
nekriticne operacije;
forever
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Readers — Writers problem - 2

R
repeat
region v do
begin
await (w = 0);
r=r+1
end,;
read,

region vdo r:=r-1;
nekriticne operacije;
forever
A
repeat
region v do
begin
w=w+1;
await ((r =0) and (w=1))
end,;
write;
region vdo w:=w - 1;
nekriti €ne operacije;
forever

L 21/33



Readers — Writers problem - 3

var v: shared record
r,w: integer ;
rturn: boolean
end;
begin
v.r :=0;
v.w = 0;
v.rturn := false;
cobegin
R1;
Rm;
W1;
Wn
coend
end;



Readers — Writers problem - 3

R
repeat
region v do
begin
if (rturn) then
begin
r:=r+1; await (w = 0)
end
else
begin
await(W=0);r:=r+1
end;
end;
read,
region v do
begin
r:=r-1; rturn ;= false
end;
nekriticne operacije;
forever



Readers — Writers problem - 3

i
repeat
region v do
begin
if (rturn) then
begin
await (r=0);w:=w+1
end
else
begin
w:=w + 1; await (r = 0)
end;
end;
write;
region v do
begin
w = w - 1; rturn := true
end;
nekriticne operacije;
forever



Cigarette Smokers’ problem
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Cigarette Smokers’ problem

Kopuctehu ycrnosHe KpUTU4HE permoHe Hanmcatm
nporpam KOjU pelasa npobnem u cumynunpa CUCTeMm
“HepBo3HMX nywaya” (Cigarette Smokers’ problem).
[locToju jenaH areHT 1 Tpy HEPBO3HA nyLlaya. AreHT

nocenyje pesepse Tpu HeonxogHa npegmeTa 3a
reyew-€ HepBO3e: nanup, ayeaH u Wnbuue. JegaH on
nylwaya nma 6eckoHa4vHe 3anuxe nanupa, apyru —
ayBaHa, a Tpehu - wmnbunua. AreHT nodYnte Tako LITO
OBa pasnnynta npegmeTa cTaBSba Ha CTo, jefaH Mno
jeaaH. lNywady, kome baw Ta gBa npegmeta darne,
y3uma ux, 3aBuja u nanu uurapety u yxmsa. HakoH
Tora obaBeLLTaBa areHTa Oa je 3aBpLUnO, a areHT
OHOa CTaBSba [Ba HOBa NpeamMeTa Ha CTo, UTA.



Cigarette Smokers’ problem

program CigaretteSmokers(input , output );
type table = record
paper, tobacco, matches : boolean ;
ok : boolean;
end;
var p: shared table;
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Cigarette Smokers’ problem

procedure Agent;
var n : integer ;

begin

while (true) do begin

end:;
end;

n := RANDOM(O, 2);

region p do

begin
case n of
0: begin p.paper ;= false; p.tobacco :=true; p.matches :=true; end;
1: begin p.paper :=true; p.tobacco .= false; p.matches := true; end,
2: begin p.paper .= true; p.tobacco :=true; p.matches := false; end,;
else ;

await (p.ok);
p.ok := false;
end;
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Cigarette Smokers’ problem

procedure smocker_with_Matches;

begin
while (true) do
region p do
begin
await (p.paper and p.tobacco);
p.paper = false;
p.tobacco := false;
enjoy;
p.ok ;= true;
end;
end,;
end;
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Cigarette Smokers’ problem

procedure smocker_with_Tobacco;

begin
while (true) do
begin
region p do
begin
await (p.paper and p.matches);
p.paper = false;
p.matches := false;
enjoy;
p.ok ;= true;
end;
end,;
end;
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Cigarette Smokers’ problem

procedure smocker_with_Paper;

begin
while (true) do
begin
region p do
begin
await (p.matches and p.tobacco);
p.matches := false;
p.tobacco := false;
enjoy;
p.ok ;= true;
end;
end,;
end;
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Cigarette Smokers’ problem

begin
p.paper ;= false;
p.tobacco := false;
p.matches = false;
p.ok := false;
cobegin
Agent;
smocker_with_Paper;
smocker_with_Tobacco;
smocker_with_Matches;
coend;
end.
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