Code Example of Multi Threading

Example # 01(How can you create a simple thread?)

MyThreads.java

//Creating your own thread, You can create thread either by implementing the Runnable interiace
ssand defining the run() method (preferred approach) Or by extending the Thread class
s/class implements the Runnable interface

class MNewThread implements Runnable

/sdefining the run method. (entry point for the thread]
public wvoid run()

{

try

{
/sdigplaying the loop number with delay of half second
fartint: d=l) Sehy It
{
System.out . println("Child Thread: "+ 1};
Thread . sleep(500];

'

catch({InterruptedException e)

{

Sygtem.out println("Child thread interrupted " + e.getMesgsagel));
I

Syetem.out .println("Child Exiting");:
}

}
clase MyThreads

public static void main(String [Jargs)
{
#/creating object of NewThread class
NewThread ct = new NewThread();

/screating new thread with the help of Thread class
Thread tl1 = new Thread{ct);

##gtarting the thread, it will call the run({) mehtod of NewThread class
tl.start():

try

ssdigplaying the loop number with delay of 1 second
for(int i=1; 1i<=5; 1i++)
{
System.out.println("Main Thread: "+ 1i);
Thread . sleep (1000} ;
1

1

catch(InterruptedException &)
{
System.out.println("Main thread interrupted " + e.getMessage()):

4
i

System. out.println("Main Exiting");



Code Example of Multi Threading

Output:

BN C\Windows\system32\cmd.exe

Main Thread: 1
Child Thread:
Child Thread:
Maln Thread: 2
hild Thread:
Chlld Thread:
Main Thread: 3
Child Thread: 5
Child Ex1t1ng
Main Threa
Main Thread: 5
Main Exiting

Press any key to continue .
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Code Example of Multi Threading

Example # 02(Create multiple threads.....?)

MultipleThreads.java

s/Creating yvour multiple threads. You main thread must be the last thread to finish
#»In this program we will handle it by using the sleep function of Thread class (Bad Approach)

clase NewThread implements Runnable

{
String ft_name: sholds the thread name
Thread t: #sholds the threa information
s<parameterized constructor
NewThread(String t_name)
thig t_name = t_name; ~ intializing thread nanme
sscreating thread by calling the constructor of Thread class with thread name
t = new Thread(thig, t_name];
System.out . println("New thread: " + t): ~sdigplaying thread information
t.gtart();
}
ssdefining the run method, (entry point for the thread)
public woid runf ]
1
try
{
ssdigplaying the loop number with delay of hali =second
for{int i=0; 1<5; 1i++)
{
System.out println("Thread " + t_name + " : " + i},
Thread.gleep(500];
}
catch{InterruptedException e)
i
Evstem‘out.println[”Child thread interrupted " + e.getMessage()):
System.out.println("Thread "+ t_name + " Exisgting" ).
}
¥

clazs MultipleThreads
{

public gtatic void main(String args[])

{

sscreating object(=2) of NewThread class
NewThread tl1 = new NewThread("Cne'");
NewThread t2 new NewThread("Two"];
NewThread t3 new MNewThread("Three"];

o8 022
Thread.sleep(10000) ;
catch{InterruptedException e)
! System.out. . println{"Main interrupted " + e.getMessagel]):

System.out.println("Main Exiting");

i
t



Code Example of Multi Threading

Output:

BEX C\Windows\system32\cmd.exe

New thread: Thread[One,5,mainl]
,S,mainl]

One : B
New thread: ThreadlThree,5,mainl
Thread Two :
Thread Three : @
Thread Two :
Thread One :
Thread Three
Thread H
Thread
Thread
Thread
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Two Exiting

Three Exiting

One Exiting

Main Exiting

Press any key to continue .
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Code Example of Multi Threading

Example # 03(Multiple threads share the same piece of code without
synchronization)

WithOutSync.java

s/Un-Synchronized code, will mix up the out-put of the program
class Message

vold Gol(String m=g)
{
System.out.print("[" + m=g);
Ty

{
Thread.gleep (10007 ;
+

catch(InterruptedException e)

{

Sygtem.out.println("Interrupted " + e.getMessage( ) ):

s
System.out. . println(" 1");
}
¥

clags MNewThread implements Runnable

Thread t: ~~holds the thread information
Message obj_m: ~~holds the Mesgage class object
String msg: ~~holds the message string

s parameterized constructor

NewThread (Message obj_m. String m=g)

{
this.obj_m = obj_m: ~~ initializing Message object
this . meg = meg., s initializing the messzage
#screating thread by valling the constructor ©f Thread class with thread name
t = new Thread{this. m=sg):
t.start{); s starting the thread
¥

public woid runfi)
{
obj_m.Go{msg). . calls the Go(3tring msg) method o fMessage clags., with messac

}

class WithOutSvync
1

public static woild main(String [largs)
{

ssocreating object of Message class
Message obj_msg = new Messagel( | ;

s/creating threads

NewThread tl = new NewThread(obj_msg., "Hellao");
NewThread t2 new MNewThread(obj_msg. "World");:
NewThread t3 new MewThreadiobij_msg. "Jawva');

}
¥

OQutput:

BN C\Windowshsystem32\cmd.exe

[?ello[Horld[Java ]

Press any key to continue .




Code Example of Multi Threading

Example # 04(Multiple threads share the same piece of code with synchronization)

MethodSync.java

class Messagse

: gynchronized woid Go(String msg)
{System.out.print(“[” + mag)
try
Thread.glesp(1000) ;
catch({InterruptedException )
{System.out.println(”lnterrupted "+ e.getMessage( ) )
Séstem.out.println(“]“);
1 b

class MNewlThread implements Runnable

{

Thread t; .“~holds the thread information
Meggage obj_m; ~~holds the Meszsage clazs obijsct
String msg. ~-holds the message string

ssparamsterized constructor
NewThread (Mes=zage obj_m. 3String msg)

this. obj_m = obj_m; - initializing Message object
thig megg = meg; ~~iniftializing the mess=sage
t = new Threadithig]
t.=2tart(). .~ starting the thread
5
public woid rTuni()
1
ocbj_m.Go(msg): ~~calls the Go(3tring msg) methaod
}

}

clags MethodSwvnc

{

public static wvoid main(String [largs)

1

soergating object of Message class

Message obj_m=g = new Messagel( ]

ssoreating threads
NewThread tl1l = new MNewThreadiobj _msg. "Hello");

NewThread t2 = new MNewThreadiobj_msg., "World"]):
NewThread t32 = new MNewThread{obj_msg, "Java']l;
¥
}
Output: BN Ch\Windows\system32\cmd.exe
[Hellol
[Javal
6 [World]

Press any key to continue . . .




Code Example of Multi Threading

Example # 05(How can you synchronize a block instead of a method?)

BlockSync.java

~s8yvnchronized code block synchronization provides a way to force the

~sthread to not to enter in the shared code until other thread finishes its working
class Message

{

vold Go(String msg)

{

Syatem.out. . print("[" + m=g):
LI

Thread. sleep(l000]) ;

catch{InterruptedException &)
{
System.out . println{"Interrupted " + e.getMessage( ) ).
}
System.out.println("]"):

t

ssolass implements the Runnable interface
clasgszg MewlThread implements Runnable

Thread t: .~ holds the thread information
Message obj_m: ~~holds the Message class object
String msg:. ~ - holds the message string

ssparameterized constructor

NewThread (Message obj_m. String msg)

this.obj_m= obj_m. - initializing Message object
this. msg = msg: s~ 7initializing the message
t = new Thread(this=) .
t.start(), - starting the thread
¥
~»defining the run method, [entry point for the thread)

public wvoid runi()

s~gynchronizing the block for Message objesct
gyvnchronized(obj_m)

{

obj_m.So(maqg)

¥

class BlockSvnc
i

public static void main(String [Jlargs)
{

s7ocreating object of Message class
Meszsage obj_msg = new Messagel( ).

sscreating threads

NewThread t1 new MewThread(obj_msg, "Hello']:
NewThread t2 new MNewThread(obj_msg. "wWorld"):
MewThread t3 new NewThread(obj_msg, "Jawva'):
¥

}

Output:

BN C\Windowshsystem32\cmd.exe

Press any key to continue . .




Code Example of Multi Threading

Example # 06
TableSync.java

clasg Table

{

gynchronized vold GenerateTableiint table, int = limit. int e _limit)
{
for{int i=g_limift; i<=e_limit; i++]
i
Sy=ztem.out . println({table + " * " + i + " =" + (1 * table)]:
I
Syetem.out printlni);
}
1

clagss NewThread implements Runnable
{

Thread t;

Table obj_t:

int table:

int = limit;

int e _limit;

s/parameterized constructor
NewThread(Table obj_t. int table., int = limit, int & limit)
{
this.obj_t obj_t;
thisg. table table;
this.g_limit = g limit;
thig.e_limit = e _limit;
t = new Thread(thig);
t.gtart():

i
#sdefining the run method, (entry point for the thread)
public void run()
1
obj_t GenerateTable(table., s_limit, e_limit]:
}
¥

class TableSync

{
public gtatic void main(String [Jargs)
i
sscreating object of Table class
Table obj_t = new Table():

sscreating threads
NewThread tl = new NewThread(obj_t. 2, 0, 10);
NewThread t2 = new NewThread(obj_t, 3, 0, 10);
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Output:
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Code Example of Multi Threading

Example # 07(Use of Join())

UsingJoin.java

sA/Creating your multiple threads. You main thread must be the last thread to finish.

<A better approach to do thisgs igs the use of join() mehtod of Thread class
#-This method waits until the thread on which it is called terminates.
class MNewThread implements Runnable

~~data membaers
String t_name. ~holds the thread name
Thread t; ~~holds the threa information

soparameterized constructor
NewThread(String t_name)

this. t_name = t_name; ~~intializing thread name
t = new Thread(this. t_name):
System.out . println("New thread: " + t); »sdisplaving thread information
t.=start(); ~=2tarting the thread
F
s~defining the run method. (entry point for the thread)
public woid runi )
{
try
sodigplaving the loop number with delay of half second
Pompanit sl Geshl kb
System.out println({"Thread " + t_name + " : " 4+ 1ij;
Thread.sleep(500) ;
;
catchi{InterruptedException &)
{
System.out . println("Child thread interrupted " + e.getMessagel()):
¥
System.out . println("Thread "+ t_name + " Existing").
3

F

class UsingJoin

{

public gtatic void main(String [Jargs)

i

sooreating object(s) of MNewThread class
MNewThread t1 new MNewThread( "COne' )
NewThread t2 new MNewThread( " Two' )
NewThread t3 new MNewThread( " Threse'" ]

#~Checlking either the threads are aliwve

System.out . println("Thread " + tl.t_name + " iz alive: " + tl. t.igalive() )
System.out.println("Thread " + t2.t_name + " iz aliwve: " + Taohekgalisest) 10
System.out.println("Thread " 4+ t3.t_name + " is alive: " =+ t3. 6. igAlive() )

Aswait for threads to finish
Erns

£

Toleee e JOEETY 10

tZ2.t.join():

ST iy it o O (4

catchiInterruptedException &)

1

System.out . println("Interrupted " + e.gsetMessagel( ) ).

1

s#Checking either the threads are aliwve

System.out . .println("Thread " + tl.t_name + " ig alive: " + tl.t.isgdlive()):
System.out . println("Thread " + t2.t_name + " is aliwve: " 4+ t2.t.igsdlive()]);
System.out . println("Thread " + t3.t_name + " ig alive: " + £3.t.igdlive()):

System.out . println("Main Exiting"):

¥
}

10
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Output:

BN C\Windows\system32\cmd.exe

ThreadlOne,S,mainl
ThreadlTwo,5,mainl
Threadl Three,5,mainl
One is alive: true
Two is alive: true
Three is alive: true
Two :
Ope :
Three @ 1
ne :
d Three 2
3

e
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Three : 4
Three 5
Two :

T3
[]
[TNT]
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read
read
d
d
read
read
d
d
read
read
read

ne :
One Existing
Three Existing
d Two Existing
One is alive: false
Two is alive: false
Three is alive: false
Main Exiting
Press any key to continue .
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