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PermoHum

[lporpamcka napagurma 3a npucTyn KPUTUYHO]j
ceKkumnju

YBohewe nocebHe CUHTaKCe 3a eKCNNLUUTHO
O3Ha4yaBaH€ KPUTUYHUX ceKuuja

ObGe3behuBawse mMeljycoOHOr UCKIbyuMBama
npoueca

YCNoBHU KPUTUYHU PETrNOH je KPUTUYHU PEernoH
Koju nopen obesbehusaa mehjycobHor
UCKIbyYMBaHka MMa 1 MexaHum3am 3a
CUHXPOHU3aLUjy npoueca npeko (onuMoOHUX)
await Hapenowm
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PermoHum

[eknapauuja pecypca ogpeheHor Tuna ce obasrba Kao
N geKkrnapauuja cBake gpyre gerbeHe NpoMeHIbuBe:

res: shared type;

YCrnoBHU KPUTUYHU PETMOH Ce CUHTAKCHO AedouHULLE Ha
crnegehu HaduH (await Hapeaba je onunoHa U ako ce
n3octasun gobmjamo obnyaH KpUTUYHU PETNOH):

region res do
begin

[awalt(condition);]

end:
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YcnoBHa CMHXpPOHMU3aLUM]a

[laTt je ynopeaHu nporpam Ha npowmnpeHom Pascal-y:

procedure makepoints; procedure printpoints;
var i: integer; var i. integer;
begin begin
fori:=1tondo fori:=0tondo
X =1 write('(', X, ', , v, ));
y = 1*; end
end end;
end;

XKerbeHu nsnas nporpama je H1U3 napoBa obnuka:
(0,0) (1,1) (2,4) ... (n,n?)

OTKNOHNTN BPEMEHCKY 3aBUCHOCT Yy A4aTOM nporpamy
yNnoTpeodoM YCITIOBHUX KPUTUYHNX obnacTw.
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YcnoBHa CMHXpPOHMU3aLUM]a

program graph;

constn=..;
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 =i
p.y = i*;
p.full :=true
end
end;
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YcnoBHa CMHXpPOHMU3aLUM]a

procedure printpoints;
var i: integer;

begin
fori:=0tondo
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

AyTOMOOUNN KOjU gofase ca ceBepa U jyra mopajy aa
npeny peky npeko mocta. Ha MocTy, Ha Xarocr,
NOCTOjU caMO jedHa BO3Ha TpaKka. 3Hauu, y 6UMO KOM
TPEHYTKY MOCTOM MOXe Aa npohe jeaaH nnuv suLle
ayToMmobura Koju gonase U3 UCTor cmepa (anv He u
N3 CynpoTHor cmepa). HanucaTtu anropmtam 3a
ayTomMobus ca ceBepa 1 ayTtoMobus ca jyra Koju
gonase Ha MOCT, npenase ra n HanywTajy ra ca

Apyre cTpaHe.
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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

YcaBpLUnTU peLlere NpeTXoaHor 3agaTtka Tako Aa ce
cMep caobpahaja Mersa cBaku MyT HaKOH LUTO ra
npehe 10 aytomobuna ns nctor cmepa, ako cy 3a To
BpeMe jedaH Unu sule aytomobuna yekanu ga ra
npehy 13 cynpoTHOr cmepa.
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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 dmnosodpa ceam oko crona. Ceakun UNo3od
Han3MeHN4Ho jeae n pasmulirba. icnpen ceakor
counosodpa je Tawup wnareta. Kaga gunosod
noXenu ga jege, OH y3anuma aBe BUIbYLLKE Koje ce
Hanase y3 eroB Tawunp. Ha crony, mehytum, nma
camo neT BUIbYLLKW. 3Ha4vn, punosod Moxe aa jeqe
caMo Kagda HujegaH o4 HeroBmx cycena He jege.
[IpOKOMeHTapucaT gaTta peLiesa onmcaHor
npobriema (UCnpaBHOCT, NPaBEOHOCT, ...).
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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 (viljuskeli] = 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;
"u poCetku sve je tacno"

“filozof i"
repeat
razmisljaj;
region razmisljanje do
begin
await (razmisljanje[(i-1) mod 5] AND razmisljanje[(i+1) mod 5]);
razmisljanjeli] := 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 ynopeaux npoueca koju npuctynajy Saje,EI,HI/NKOM
cpencTBy CaCTOjI/I ceoguutanaua Ri, i=1,... ,m, u
nucaua Wj, | =1,...,n.

v: shared record r, w: integer end;
v1l: shared integer;
begin
v.r :=0; v.w = 0;
cobegin R1; ... Rm; W1, ... Wn coend
end

3a cBa NpeasioXeHa pelwiexa oaroBopuTn aa nu je:
MehycobHO UCKIby4YeHE OCUTrypaHo.
Moryhe y3ajamHO GriokuMpak€e YnMtanaua n nucaua.
Moryhe y3ajamHo 6nokupane nmcaua (npwu r=0).
Moryhe 'narnaghwunsame’ Yyntanaua.
Moryhe 'narnagwunsame’ nucaua.
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Readers — Writers problem - 1

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

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

regionvdow:=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;
regionvdor:=r-1;
nekriticne _operacije;

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

regionvdow:=w-1;
nekriticne _operacije;
forever
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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;

IS 22/33



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
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Readers — Writers problem - 3

A
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
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Cigarette Smokers’ problem
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Cigarette Smokers’ problem

KopucTtehu ycrnoBHe KpUTUYHE pernoHe Hanucatu
nporpam KOjW pewasa npoobnem v CUMynMpa CMCTEM
"HepBo3HUX nywada” (Cigarette Smokers’ problem).
[locToju jeqaH areHT 1 Tpu HEpBO3Ha nyLlaya. AreHT

rnocenyje pesepBe Tpu HeonxogHa npegmeTa 3a
nevyewe HepBO3E: Nanup, AyesaH 1 wnduue. JegaH oa
nywa4va nma 6eckoHadHe 3anuxe nanupa, apyrmn —
ayBaHa, a Tpehu - wndunya. AreHT rnoYmnke Tako LWTo
OBa pasnuyuta npegmeTa cTaBiba Ha CTO, jedaH rno
jegaH. lNyway, kome baw Ta gBa npegmeTa dane,
y3uma ux, 3aBuja 1 nanu uurapeTty u yxuea. HakoH
Tora obaBelLuTaBa areHTa Oa je 3aBpLUMO, a areHT
OHAA CTaBSba ABa HOBa nNpeagmMeTta Ha CTo, UTA.
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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
n := RANDOM(0, 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;
end;
end;
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Cigarette Smokers’ problem

procedure smoker_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 smoker_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 smoker_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;

31/33



Cigarette Smokers’ problem

begin
p.paper ;= false;
p.tobacco := false;
p.matches = false;
p.ok := false;
cobegin
Agent;
smoker_with_Paper;
smoker_with_Tobacco;
smoker_with_Matches;
coend,;
end.
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Mutamwa?

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




