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o2 gl Lads sl ooles ybg, ds g, ) Il colie 51 (SO ylo ua oD
1gd oo el 3 £ 90 4 Lo Modifiers

1. Access control modifier
2. Non Access Modifier

Y (3,5 oo Access control modifier ¢4 5 Lo Modifiers 5,50 1o lsl> 4l paplio (h3g0] V8 dd> 5 Lo

w2508 0 Non-access Modifier s pgo g45 4 02,0 auad avd> ol o

Non Access Modifier

Lol oo (cod et | o ptie g loaie 45 oo Access control modifiercads , s Non Access Modifier

(w0l Ig> ;0 Non Access Modifier g4z loaies (oo sl @ g, (o5 bS5

1. Final

2. Static

3. Transient

4. Synchronized
5. Volatile

Final

E9 5 pie SO ST Mogs oo oolinwl Final g4 5l ae S i, gl Final modifier) saus Aol
sk final modifier)saus Aol Jile a4 puds poii |y piie o] Glgioe wulys o3 S0 040 iy a5 Final

Dy (oo pate JlaBe i
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laciocls yoicte (gl FANAL (G0,lS anl 0iS” adsl oo e | yoie T b FANAL g4 51 puitie Ky iy o5 olSim Lol3l
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(Final Variable) final ,sw .

Aot o lode ol g muedd i puly (o 1) o] Jlade « 090 oo iy yas TINAL £55 5l it G &5 K
Sl o S (constant) et

(Syntax) ;ig egx

final int a = 5;

Example:

package javalike;
public class Example_modifier {
final int a = 5;
public static void main(String[] args) {

Example_modifier em = new Example_modifier();
em.a = 10;

output) =4,5

(compiler time error) L.l slas
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ol b lade 09i iy TINAL g4 5l a5 (6 puitio 9 aal 00,5 i yas TANAL g5 5l LM w0y o1, @ juiio Lo

o2 s |y ] alel el g ]

:(Final Method)final «wis .Y

el os,soverride ;| sl cus override olg ol aie Glogd o iy Final gg sl ae S 23

S gk ooly D winy o 1y Hay S slaae 095l dy Az gl L wiles e wij 3 ST S 5 SO A !

Example:

package javalike;

class StudyTonight {
final void learn() {
System.out.println("learning something new");
}

}

class Student extends StudyTonight {
void learn() {
System.out.println("learning something interesting");
}

public static void main(String args[]) {
Student object = new Student();
object.learn();

(compiler time error) L.l slas
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o |y 0gi iy 5 Final gg 5l as suie goais w s Tinal g4 51StudyTonight (o o learn w. o

oS override o WM e e

eS override |, ol g oo bl ey &)l a 0558 (IS 0 oly ol Final v 5 @

:Final _ls ¥

g sl a ales e 1y e oS s FiNal g4 5l 1, oS S1.0usS iy s FiNAL g55 51 oilys oo 1y DS SO

Example:

package javalike;

public final class Animal {

class Dog extends Animal{

}

output) =5~

(compiler time error) L.l slas

Sy ylaly ol wlg s DOG oS s cred s el Final g4 5lAnimal (s @
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il o Tinal (oIS 5l sl aiges Java.lang =, o String s e

Sl oo iy o5 FiNAL g 5l o1 sloaie § lo o a5 s o 1) Jlio 5 50

Example:

package javalike;

class Cloth {
final int MAX_ PRICE
final int MIN_PRICE

999; // final variable
699;

final void display() // final method

{
System.out.println("Maxprice is" + MAX_PRICE);

System.out.println("Minprice is" + MIN_PRICE);

Static Modifier

Sl Aged (900 45 4365 4 g oo ooliiuwl LIS slaais § Lo paie ol gl » Static Modifier) saus Aol
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(Static with Variables) st sla s )

i diily (oo s BB NS Sl (G5l (o3 g 45 Wigd (oo i paS WS 5l g9 plaie 4 Sl sl i
e S e S (Ll soled (sl Sl pakte o ke K00 o lee 4 8,00 Wlgi o aly e 5 LS Sl

o 4l 3 (29> Wyo cge (nl 909h (oo ooliul LT o S i sla Sy pols Glis (gl St e
RS PR - ve SRR Co 3 LI W EP WY SN KV L S-SR AR TEPRUA S0 6 VST INEOS L RN VEL G- SC BRI
o SO STl b il oo 80 pl e S i Shg el jo 0g aales LSS lais )l des (gl oS 5 6L Ll

g9 5l b adl oo &8 18 b o 15 0,0 45 NAME_COMPANY s S slw] EMployee ol b ylats 5 (sl

Seh i ey Static

Example:

package javalike;

class Employee {
int e_id;
String name;
static String company name = "StudyTonight";

Example:

package javalike;
class ST_Employee {

int eid,
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String name;
static String company name = "StudyTonight";

public void show() {
System.out.println(eid + " " + name + " " + company name);
}

public static void main(String[] args) {
ST _Employee sel = new ST_Employee();
sel.eid = 104;
sel.name = "Abhijit";
sel.show();
ST _Employee se2 = new ST_Employee();
se2.eid = 108;
se2.name = "ankit";
se2.show();

output) >,,5

104 Abhijit StudyTonight

108 ankit StudyTonight

WS azxgi (V) S static Pt g Jtee u;\w Sy 6‘)%
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104

name = "Abhiiit"

company_name = "StudyTonight”

eid = 108

F 3

7 (class area) S a>L

"ankit"

Heap ;o Luil 4 oad ools cand sla S

sel se2

stack ,o ST_Employee S g4 5l oals slou! Lol

(V)

e9 5l as se2 gsel gLl g o gl cOmpany_name bl pxiednsS oo odalie (V) S j0 45 job e @
il oo HSs wies ST_Employee IS

Static variable vs Instance Variable

14909 guiio 9 STAtLC puiio dylin
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U C S
() (p Ugad pdis s9u (p 2y Wl G )y J Ml i pdin 4

Sl e Aged yutie
S)ls 0,5 Ll loe S yie slo (Shg sl 310 0,15 Ll 2 0,8 4y pamie slo (S sl
<S5 ol Sy Jie CS 3l S gl g )l5 anlid Syl
el Ly B NS o ol oy B S g5 51 b L Ly
WS o Ll g, alabl LS, Lads 858 o0 abiSl> W b e obml il

Example:

package javalike;

public class Test {
static int x = 100;
int y = 100;

public void increment() {
X++;
y++5

}

public static void main(String[] args) {
Test t1 = new Test();
Test t2 = new Test();
tl.increment();
t2.increment();
System.out.println(t2.y);
System.out.println(Test.x); // accessed without any instance of class.
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(output) 5,5

101
102

slpstatic e G asl oa5 job Hled g ccusl STATIC g4 5l X pattacanin |y it 90 (b, cglas @

ol T2 g1 o g0 awg ANCrement ate ;o) loao b bl s 45 .08b oo Hlass (oM SO Lol acn
S oo o e S VoY 4 e g Vo) Ve X e e

035 lao by osh o sbml T2 5T (3 50 lp 0 apamin Y uiie 99 (it iged iie £33l (57 Y peite @
S ool Hlade pas Vo) Ve e 5lY ke s Ancrement o

Static Method

Sl o a3l WIS S STAtIc loie 4 cwpws § 405 lao gl e iy STATIC ly o]y die
Sloate puly oo ol oo Sliwl slasie (glylo a5 LM pb b Lot Sbiw!l (slo s siled cancs (oIS ;|

b e Main () ol wie auwip Jlie Leds (sl ol (o0 45 (Silin] oo o 5 By yme 0wy oo |, Static

public static void main(String[] args) {
}

Example:

package javalike;
class Test {
public static void square(int x) {

System.out.println(x * x);
}

public static void main(String[] arg) {
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square(8); // static method square () is called without any instance
//of class.
}
}
:(output)u_?g;
64
Static block

Mmain() o jl Jud SCobiwl S ghousS ool Solinl Sl 5l auilys oo WIS SO bl (slo juiiio (20 lae (sl

Example:

package javalike;

class ST_Employee {
int eid;
String name;
static String company_name;

static {
company_name = "StudyTonight"; // static block invoked before main()
// method
}

public void show() {

System.out.println(eid + + name + + company_name) ;
}
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public static void main(String[] args) {
ST _Employee sel = new ST_Employee();
sel.eid = 104;
sel.name = "Abhijit";
sel.show();

output) ;>

| 164 Abhijit StudyTonight |

st o i) G tw] pib pidin L 4 el o) bl ia oo (s) StAtic context i, e

Jz&wl/u& i ._J{/,%U/UA (s main() ue .8 s/ static context q{/,) oo U/UALC'.;
by ot 8y 15 Ply sl Jilal @l; st gy uo |,
"a non-static variable cannot be referenced from a static context™
D51 ()71 (51 G905 b il i (slo piin o ol 2l b ] @) ) o>
0 Ss] bl i (5o piio ﬁ,u'—’/w syl Gsa 55 A1 Jle; 4 5 05,
wil agy sy oS bl i g g i o W51 (5t (s g a AT ol ol i

o . / ? o /n oo . ® 0 . 4 / ~ /
i (0 Sl WW J bl (o Qg b bwl e pdin 1) 1y woleh p) lads 4 bl
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:main wwe o gl static context < o Sl e prie SO 005 oo 5l Jlie

Example:

package javalike;

class Test {
int x;

public static void main(String[] args) {
X = 10;
}

:(output)u_?g;

slas >0 asbpmain Ssbl aie ol gl static context oG o X Solilpé paio o405 lowo Lo @

WS 0 055 0 25 > LS () run 1y aelp 51904 (o0 blslS Sloj

Exception in thread "main" java.lang.Error: Unresolved compilation problem:
Cannot make a static reference to the non-static field x

at javalike.Test.main(Test.java:7)

() S 5l oo slon] diges b X Sobinl e iie (105 Too 1020 (oo yudd ) Oyg0 @ 1) YU e

package javalike;

class Test {
int x;

public static void main(String[] args) {
Test tt = new Test();
tt.x = 10; // works fine with instance of class
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output) >,5

Sesliwl we yudas gl static context G o 1) Soliwl e e G aS Tzl o a9 9 zuore JolS asliy

ol 085 1o WM™ 5l oo sl & L main()

Al (0 StAtIC sl ,, MAIN() ki |4

v . . . . . e . .
La g ) lpo Wy J (Bl ()5 lw dgad Qon OIF (p 1, ddlwl (sl sin |y

& / / o 3 . . - M
sl (b 83) Lo W L 1 auib 5yl () Gsas ;1 5 main()

Transient modifier

lowsS oo 5 TPANSIENT g4 511, o o] oo, (g5l WS 5 oo (g5l 05 plSin yuiiie G oo 4 5]
S g5 5] o mold aab 4 ol e oS e oolaiul Il serialization s transient (modifier)eass #al ;)
goiio I8 el Gl 0gii 0 BB o WS pl 5l el e SO M polo wad g oS 0SB SS o 1) IS

1S oo iy yes transient g 5l ko g0

(0S 2 oy |y Transient modifier pgeae Jlio b g puiS (o0, By0  SLS g )

https://t.me/javalike RAHMAN.ZARIE92@GMAIL.COM =15 s 5
WWW.JAVAPRO.IR



https://t.me/javalike
https://t.me/javalike
http://www.javapro.ir
http://www.javapro.ir

17|JAVA Programming EASY SIMPLE SWEET JAVA TUTORIAL

Core Java

Example: TestClass.java

package javapro.ir;
import java.io.Serializable;
public class TestClass implements Serializable {
private static final long serialVersionUID = 8191670218412460916L;

// will be serialized
private String propertyOne;

// will not be serialized
private transient String propertyTwo;

public TestClass(String propertyOne, String propertyTwo) {
this.propertyOne = propertyOne;
this.propertyTwo = propertyTwo;

}

public String getPropertyOne() {
return propertyOne;

}

public String getPropertyTwo() {
return propertyTwo;

}
}

oS o |y doli s ou,l0 dad 5 IS o Jloeesl 00,5 iy x5 caws transient 559 G lls a5 ool oS S Lo

S aalllas g, lgl> o serialization cowe wb Jlo ol Syo gl @
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Main.java

package javapro.ir;

import java.io.FileInputStream;
import java.io.FileOutputStream;
import java.io.ObjectInputStream;
import java.io.ObjectOutputStream;

public class Main {

public static void main(String[] args)
throws Exception {

TestClass testWrite = new TestClass("valueOne", "valueTwo");
FileOutputStream fos = new FileOutputStream("testfile");
ObjectOutputStream oos = new ObjectOutputStream(fos);
oos.writeObject(testlWrite);

oos.close();

TestClass testRead;

FileInputStream fis = new FileInputStream("testfile");
ObjectInputStream ois = new ObjectInputStream(fis);
testRead = (TestClass)ois.readObject();

ois.close();

System.out.println("--Serialized object--");
System.out.println("propertyOne: " + testWrite.getPropertyOne());
System.out.println("propertyTwo: + testWrite.getPropertyTwo());
System.out.println("");

System.out.println("--Read object--");
System.out.println("propertyOne: " + testRead.getPropertyOne());
System.out.println("propertyTwo: + testRead.getPropertyTwo());
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(output) 5,5

--Serialized object--
propertyOne: valueOne
propertyTwo: valueTwo

--Read object--
propertyOne: valueOne
propertyTwo: null

Iy oo 0,053 (b g oiles |y bl o,lgd 5 aiS e 0,d Jl6 S jo 1, TestClass WS g45 5l oo G Vb aaliy ®
U PE

0SBl S 0 a5 g 0S (o0 0030 B o serialization g, 5l o gl 0 ails e aS b len @
2gd g0 033 b o 5 ol sle Sy ol olen 4 058

loasb oo NUIL 1, propertyTWO e Jlade paie jladie JoB 5l o o oilys plKin a5 0sS 0 coalive @
transient g¢ 5l (oS ;0 a5 (g uie gl 05,5 iy x5 transient g4 511, propertyTwo e 9> 9>

import java.io.Serializable;
593 aabp ,0 |, YU = Wb oS Serializable .80 4 implements 1) 045 (WIS o )ls aad s> @
AsS import

public class TestClass implements Serializable {
.25 Serializable .3 ol a4 implements 1) 0o WM b bl Sy (oIS 51 b il 035 sl @

private static final long serialVersionUID = 8191670218412460916L;

// will be serialized
private String propertyOne;

// will not be serialized
private transient String propertyTwo;
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(modifier) g4 ;| ccusl String WIS g4 5l a5 propertyTWo (S a5 aib oo Shg aw sl Lo WwAS®
il 0,33 pKin 40 05 iy o5 transient gg 5l a8 g ki ouidS 3 51 a5 ol yles .l oo iy a3 transient

Dgus g ad 8 oayol b ,lade oS g6 5l o

public TestClass(String propertyOne, String propertyTwo) {
this.propertyOne = propertyOne;
this.propertyTwo = propertyTwo;
)j

propertyone ages e 9o 09,0 bl Jlade a5 ool ools SERNG £55 51 59 50 oS oaijl 4 el )b ylgic 4y @

oS oo B, lade |y joS i diged i 90 LIS 0wl G,k 3l ST 0 04d e diy, PropertyTwo o

public String getPropertyOne() {
return propertyOne;

}

public String getPropertyTwo() {
return propertyTwo;

}

D518, b 6l g, Ll Jlade a5 axies propertyTwo 4 propertyOne s 40 getter o @

Main.java DS o),

import java.io.FileInputStream;
import java.io.FileOutputStream;
import java.io.ObjectInputStream;
import java.io.ObjectOutputStream;

public class Main {

9 5850 WIS 5l oo aisle b ailgs g g3lw 03 g TE@STCLASS LIS 51 o ol sl Maln (oIS @

..b)‘.) odpE ‘) A.Al.i).g &lj?l

public static void main(String[] args)
throws Exception {
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cException slusul 4!y o ople Jas! glaliciwl J S lp g 8)ls 8,05 asbip sly>! g1y main v o
ik e try-catch Sob jlsolinn) Jlis! slabizl JpuS Koo o ol .02l 00,5 throws

TestClass testWrite = new TestClass("valueOne", "valueTwo");
wlesS sbwltestiWrite oL« s TestClass s 51 o

FileOutputStream fos = new FileOutputStream("testfile");
ObjectOutputStream oos = new ObjectOutputStream(fos);
oos.writeObject(testWrite);
oos.close();

aib o testfile sbL LB S s testiWrite o pusle 0psd cyar Vb olygiws @

|TestC1ass testRead;
Al en 4 cl TESTCLASS oS g5 5l oo 0,538 (o e couilgdu |y B8 50 oal 0,033 b aolo dual @

S o i G il 5 o S

FileInputStream fis = new FileInputStream("testfile");
ObjectInputStream ois = new ObjectInputStream(fis);
testRead = (TestClass)ois.readObject();
ois.close();

ool t@STREA i (5,0 (b Bu,y g B ook 0 S b iy Cg YU Sljgies @

testRead = (TestClass)ois.readObject();

5950 9 1S oo s TestClass WS g4 5l ol b |y 090 oo ouilys bbb 5las’ s casting Joel @
m, o testRead _:

. System.out.println("--Serialized object--");

. System.out.println("propertyOne: " + testWrite.getPropertyOne());
. System.out.println("propertyTwo: " + testWrite.getPropertyTwo());
. System.out.println("");

. System.out.println("--Read object--");

. System.out.println("propertyOne: " + testRead.getPropertyOne());
. System.out.println("propertyTwo: " + testRead.getPropertyTwo());

WS (o0 Dl JouS Lz 0 )5 sl ply SG ol > )

NouhbhwNnR
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ol |, el TestClass S g4 5l a5 testiWrite o« by, propertyone s jloie pgo b3 .Y
S e

ol |, el TestClass S g4 5l a5 testirite o« by ,. propertyTWo s jlode pgw b3 .Y

O3z Sz 1o ools Ll o transient g 5l as cog>9 L propertyTwo pae jlade bl 0.0

Dy oo 48,5 oapel Transient g4 5l aie Jlade e bl o 803 d g g5l Jbw 40 S outaS a5 jeb Lo

ol 003 03ilg3 g0 033 b1 o jeie TeSTWPrite bl o

e o slas 4 09h (oo el o)l b

29 (o0 0313 (laled (B 5l (o o onileS (e ply S ey b

A2 o imles |y mailss LB slas s propertyOne s lade pids Las

JguiS (29,5 1045 yob lad 000 o Gwles |y maly> L 5l as & propertyTwo s jluis piae s

cwltransient g4 5l propertyTwo e e € hxasl o NULL Ly e jlade pl asS o cvnlie

< Y & s

Dy oo 48,5 ool b lade bl o b (g5le 0 p3d plKe wib transient g4 5l a5 g aie

Synchronized modifier
2 oo BB ey oo g Thread <G L s« 0gi (o iy SYyNChronized g4l o G a5 23
Ol @ ime dhigal ad> o a8 casl Synchronization in java eb a Jaie dove S 095 opl aib

Volatile modifier
sslizl o> s (Multithreading program) soas sls asly ;5 « wgd oo ciy a3 VOlALile g5 5 a5 Ll i

multithreading program ,,Volatile modifier s, )\
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&S oo 4l ol s volatile modifier . colas (o) multithreading ool jlas job oo

Syl o5 wls thread G 5l i

o thread ,l. sl thread < Loy i g9, eod Jleel joss « 098 iy o5 VOlatile g4 5l ae S 51
Ol aalipp S 40 3990 slo Thread e lp volatile gg )l e O S (g oo o 090 o0 Ll 53
= bl s thread ae ol e Ol opl 0gd Jel thread G oy Sl e g9, 519 oib oo
s Volatile gg 5l pase a5 Jloj.ae,le Cathe abil> s Main Memory) Lol absl> o Lo .ogi
abadl> )5 e opl @) eudiew b thread aes 50,5 o )13 Lol aaél> o cathe abbl> slbvy ate (ol 04
o thread aa sy« ols s Lol dlibl> o 1) paie ol Jlaie thread G 51 cde o 40 05l pw s Lo
D9d (o0 Jloel piie lade oS

S g ot b 3l Jlazol ¢ 05 i 3 VOLatiLe g5 51 a8 g jeitie o o sl iy g 03812 L
oolainl Jlast aalS 5l el jo Lol lewlos b 3> (g990> B logd bl o5 opl s thread L. ¢l thread
Sliz a8 ol 1ogi5 Jloel canl San 398 Jlas! bs thread ass sl s ol o)l oSl s e S

e D90 a4y 93,5 odlil (e 55 1) i ST s oo plipabl 5 05 (0 el Lad 4 (10 <Se VOlatile
S¢h oo bl 55 e thread Ll ol thread S bhuy o S s

S axg5 (V) JSo w volatile g4 5l pxie o thread (Lo cwpws g0 S0 slp

https://t.me/javalike RAHMAN.ZARIE92@GMAIL.COM =15 s 5
WWW.JAVAPRO.IR



https://t.me/javalike
https://t.me/javalike
http://www.javapro.ir

24| JAVA Programming EASY SIMPLE SWEET JAVA TUTORIAL

Core Java

es 5las counter oL L INt gg 5l e o g puib atslos D g C 9B g A slo sl L Thread k> oS 5,3
el 5 Oy90 4 o thread ol ol counter s 4 LSy cwws 0ib o VOlatile

Thread A [ Volatile counter ]
Thread B
Write ) Read Thread C
“ Read Thread D
Read
V) Jss

volatile g4 5las counter ,au g5, thread A Loy S1osS oo sanlin (V)G ;0 a5 job e
ded (o> 5d oo Jlesl (pl 3o o thread Ll sl counter i jlobe o ol wed Jleel Sl
S bLS )| )8 it <l VOlatile g 5l as counter b thread

S Az p Jle 4 eualie (pl e S0 ol

Example:

package javalike;
public class Clock {

volatile int counter = 9;
public void increaseCounter() {

++counter;

}
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Cawl oo iy ,a5 VOlatile g4 5l counter ,. o

Lol COUNTEP e Jlade 4 G sae Slade 0,5 Blol )5 increaseCounter v, o

oS oo bl A b L LS Sy s

package javalike;
public class A {

public A() {

}

s
oS o Thread L5 o extends 1, A (oIS b e 4 oS Thread G a Jos 1) A (IS o ls ouad

S o Override g g;ls ooly A LIS 40y o 1, Thread L5 run w4

package javalike;
public class A extends Thread {
public A() {

}

public void run(){

}

S (o0 et p) Syge 4 A OIS >

package javalike;
public class A extends Thread {

Clock clock;
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public A(Clock clock) {
this.clock = clock;

}

public void run() {
int oldValue = clock.counter;
System.out.println("Thread [" + Thread.currentThread().getId()
+ "] oldvalue: " + oldValue);
clock.increaseCounter();

int newValue = clock.counter;
System.out.println("Thread [" + Thread.currentThread().getId()
+ "] NewValue: " + newValue);

Clock clock;

w2l 00,8y yai A IS w0 ClocK WS g45 51 (o S @

public A(Clock clock) {

this.clock = clock;

}
G ,0 a5 Clock WS £45 51 b 09,0 5 il 0 Clock (oIS g9 5l yial)b SO A (oIS ojls 33, 51 @

Gy i A IS 0y p0 a5 €1oCK Lo 0,5 20 lade g (9,5 G Ao Waa i, (o0 p2l 00,5 iy yai IS

int oldvalue = clock.counter;

e conl Clock oIS g4 5l a5 clock o g,k 5l g 00,5 ciu s ANt g4 5l e G PUN 00y @

w4y, 0ldValue e 5,01, (5)lade g 005 lao |, cOunter

System.out.println("Thread [" + Thread.currentThread().getId()
+ "] oldvalue: " + oldvalue);
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sinle o5 ol 4 bg e 0ldValue s jloie pismen g ol b, j0 g 00,95 STArT a5 60,5 ID YU gm0 o

O (oo oola

clock.increaseCounter();

SS9 ddae el gl o0 00 oo el ClOCK S £45 51 as clock o 5 ,b 5l increaseCounter aw

Sgh Lol counter s Jlade 4

int newValue = clock.counter;
System.out.println("Thread [" + Thread.currentThread().getId()
+ "] NewValue: " + newValue);

655 1d am b 0 g, o NEWVAlUE e 9,0 5005 s |, L3 Jio cOUNTEr e jladeo)lgs @

Sgh oo ol NewValue jlais o oo a4 ol b ,> 0 a8

oS oo Sl ool 5 Dppe wMALN GU L Koo L S, b

package javalike;
public class Main {
public static void main(String[] args) throws InterruptedException {
Clock clock = new Clock();
Thread thread B

Thread thread C
Thread thread D

new A(clock);
new A(clock);
new A(clock);

thread B.start();
thread_B.join();

thread_C.start();
thread C.join();

thread D.start();
thread D.join();
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}

opl 4l p sl gl a5 oS ax g 4SS cpl g Conl ool LSzs Main g A Clock oIS aw 5l asip o @

sl asly 18 asy S e Wb WIS A
o2 o ey [, MALN oS 19,0 Ol ygiws dws oS oo Lyl 1 del o ot

05 alyS 25 Dype & (295 sl 59,5 (PUN)I 21 L (OUTPUT) g 5>

Thread [11] oldvalue: ©
Thread [11] NewValue: 1
Thread [12] oldValue: 1
Thread [12] NewValue: 2
Thread [13] oldValue: 2
Thread [13] NewValue: 3

:Main LIS olxsgs

public static void main(String[] args) throws InterruptedException { |
Lmain we . Join a4 bg e sliciwl JuS slp e @20,5 oolawl MAain s g0 ,0 JOIN s 5l oo

.l eo,s InterruptedException slil 4 throws

Clock clock = new Clock();

w2l 00,8 sl b Clock (oIS 5imain e oy ;0 @

Thread thread B = new A(clock);
Thread thread_C = new A(clock);
Thread thread D = new A(clock);

Wl oo, sbwI Thread (oIS ¢4 5l (b aw @

! a5, thread_D ; thread_C.thread_B sl Thread W slo o o0 LAy WM 5l & @
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w2l odls A sy LIS ensjle a |, Clock WS g5 5l (oo yiol )b lgic 4 @

thread B.start();
thread B.join();

35 4 bogrye Ol ygins  oled plesl b puaS JOIN wte 05 lao b g il oo; Start |, thread_Bos o

5,95 Start wls ,5%s thread z» thread_B

thread C.start();
thread _C.join();

thread D.start();
thread D.join();

thread_D s @lygiws w g thread_C oy oljgns ey o thread_B o5 wljgiws plasl jlon @

o 2y Djg0 A WS ds o Lo WS e

Clock.java

package javalike;
public class Clock {
volatile int counter = 0;

public void increaseCounter() {
++counter;

}

A.java

package javalike;

public class A extends Thread {
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Clock clock;
public A(Clock clock) {
this.clock = clock;
}
public void run() {
int oldValue = clock.counter;
System.out.println("Thread [" + Thread.currentThread().getId()
+ "] oldvalue: " + oldValue);
clock.increaseCounter();
int newValue = clock.counter;
System.out.println("Thread [" + Thread.currentThread().getId()
+ "] NewValue: " + newValue);
}
¥
Main.java

package javalike;
public class Main {

public static void main(String[] args) throws InterruptedException {
Clock clock = new Clock();
Thread thread B = new A(clock);
Thread thread C = new A(clock);
Thread thread D = new A(clock);

thread B.start();
thread B.join();

thread C.start();
thread _C.join();
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thread D.start();
thread D.join();

oS oo Lyl 1) WU el 0,bg0 i coums )13 S G 9,0 1l sl 1y Vb odlS 4w Lo :(output)s?”;

Thread [11] oldValue: ©
Thread [11] NewValue: 1
Thread [12] oldValue: 1
Thread [12] NewValue: 2
Thread [13] oldValue: 2
Thread [13] NewValue: 3
Moo ol €l wa e Yo ¢ 020l 5, YU aslipy sloaS Lo 4y bas Sloresgs o> @

N adliy; shaie

35 58,95 Oylwl by STArt 00,5 sbwl thread_B st L Thread < Main M main a0

o lo 5319058 o 1l A LIS PUN sie Ol ygiws 12 1958 o Lxl A LIS PUN s (3,0 &l ysws Thread B

wloolsthread_B o4l A IS

Thread thread_B = new A(clock);

faisl o Sl ax> PUN W ainy (9,0 Ol ygiws >l LYl

public void run() {

int oldValue = clock.counter;

System.out.println("Thread [" + Thread.currentThread().getId()
+ "] oldvalue: " + oldValue);

clock.increaseCounter();
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int newValue = clock.counter;
System.out.println("Thread [" + Thread.currentThread().getId()
+ "] NewValue: " + newValue);

}

Sl 9098 oo 4y, 01dValue e yg,8 (bylaie g 098 oo 03 lawe ClOCK WS counter . e

O3z el 0 4 w0gd o Olx (g5 0 Cel b ,> 0 a5 thread_B o5 1id Lolwe 0ldValue ;s
Dl so ol 0 Jlade ol oo plp counter e lade laol

e peeded oo Jlol counter i Jaie 4 SoincreaseCounter s jusosjloo b J> @
S e b Jlde s ) 4+l 5 laae counter

@ ol b, 0 as thread_B o5 id g eus aisw, NewValue ,xw 5,0 counter o lois V> @
ol el by s as thread_ B oys slp ) jlade )Ll as 0gd 0 ol> NEWValue s jlode of o

g

Thread [11] oldValue: ©
Thread [11] NewValue: 1

19,950 Ol thread_C o5 5 ous sles thread_B s 5 ol jgiws J>

thread C.start();
thread _C.join();

LAY <? S99y ).:.» 'thr‘ead_C 6‘).3 Qb‘o C) thr‘ead_B o)S LS‘)'? 45 Ls"L“ éLﬂu‘ uLon 9

o als e a8 b lea g cwlVolatile gg 5l counter as a5 coul (ol o)ls 0gmg brisl 45 o 4S5
s 55 don sl 0lo &) rite () (69, (Slpdd ST 5 0bl oo Lo 4l p S slos i aen sl VOlatile g4 5l a
o bL5 )l s volatile jae b s oo g aes a5 1> 040 oo Jles!
55 a5 o cuuols o ) a e lade 5l o, Kws |, cOounter s jluiethread_ Bosjllos e

Ko (05 lwo b g odue e ) ) lade c &) oo lao |y CcOUNtEP ik 045 PUN w40 thread_C

Yol slade counter s woss o Jlol counter i luis 4 o increaseCounter
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&lp slaie cpleols s |y blade 05 G S1as el volatile e cools (ol oS ol Jloke yuss @

S o S o B ol

Thread [12] oldValue: 1
Thread [12] NewValue: 2

- 9,950 Oyl thread_D o5 g ous ples thread_C o5 ol giws Jl>

thread D.start();
thread D.join();

22 w7y pethread D og slpob &) U8 ooy slp a5 olo il lea
cools x5 Y ) g0, 5 s I, volatile g4 5145 counter s jluisthread_Cospas ol )l

D98 o ol sithread D sy gly i ol Volatile s G cools ply

laol e el g0 o 7, o Thread D oy lp ols 7, L3 slos 5 slp PUN wte jo a5 Sljgims e J>
e jlaEe g 34 003 e INCreaseCounter ww s 0gd Ol> Y jlaie g 045 005 lao COUNter

&S s Y4 ¥ ojlcounter

il 5 Oyg0 4 (g5 thread Doy olp bl b G @

Thread [13] oldValue: 2
Thread [13] NewValue: 3

g dwly> 5 &ye0 4 thread D g thread_C.thread_B sy aw ylp 95 IS s

Thread [11] oldValue: ©
Thread [11] NewValue:
Thread [12] oldValue:
Thread [12] NewValue:

N R R
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Thread [13] oldValue: 2
Thread [13] NewValue: 3

2l 6l 00l (6,8 ke ¢ 098 (6, Km0 05 S5 dawg ST 09 o i VOlatile g4 5l a5 g pie IS 0

)#;:A;iig)gcgliMbu)\)ovolatilewpwuo;mdlﬁ dgs oo Jlagl 3 o 3

il oo eSS sl SO slas 5 ase gl VOlatile

© wab 05,5 ol 5, Mo 5 2 5 Wiz pogde cnl @2l plgol

& °

24w (5890 9 9

o

©
Y e

WLl 9 SlwTesw 05 @ lglor LI i) 90T Eu
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s cuylw 59, M1 Ao 1 QUb] 51y s9is (p Sl cnglw 4 g sl Jbo g Rplin jg, w2
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Ko JUU
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