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Multi-Tasking Execution Model
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CPU ICaches I Mainboard | Memary | SPD I Graphics I Bench | About I

—Processor

Mame | Intel Core i3 550 ~ ST
Code Mame Clarkdale MaxTDP | 73.0w intel 1
Package | Socket 1156 LGA CORE '
Technology | 32 nm Core Voltage 1298V inside
Memory Controller 2
- S Specification | Intelg Core i3 CPU 550 @ 3.20GHz

Family 6 Madel 5 Stepping 5
Ext. Family & Ext. Model 25 Revision K0

Instructions |MMX, S5E, SSE2, S5E3, S55E3, 55E4. 1, 55E4.2, EMa4T, VT-x

—Clodks (Core #0) Cache
Core Speed 3191.52 MHz L1Data | 2% 32 KBytes | B-way

Multiplier | x 24.0 (9 -24) Lilnst. | 2x32KBytes | 4way
Bus Speed 132,98 MHz Level 2 | 2 x 258 KBytes | B-way

QPILink | 2925.56 MHz Level 3 | 4MBytes | 18-way
Selection ISUcket #1 vl Cores 2 Threads | 4

CPU-Z ver.1.79.1.x54  Tools |'| Validate I Close I
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Thread

Java fn13919ULUU Thread laglusunsuiianiianazdl 1 Thread

q

158N71 Main Thread

public class HelloWorld {
public static void main(String[] args) {
System.out.println("Hello World");

}
}

main
(Thread) «__ HelloWorld

(Process)
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Deadlock
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Thread
Deadlock
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3 Threads ( different task)
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2 Threads ( different task)
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Thread

#ane class U Java WU multi-thread aguan Inersilidas
LUsunsuLing

[J] HelloWorld java &3

1 public class HelloWorld {

2 public static void main(String[] args) {
3 System.out.println("Hello World");
4 for(5;);
5 }
6 }
-
i’}: Debug 3
wv [1] HelloWorld [Java Application]

W ;E HelloWaorld at localhost: 2755

p& Thread [main] (Running)
g CiwProgram FilesyJavayjre .80 43 hintjavaw.exe (1 sep 2017, 14:30:29)

1 Thread
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Thread

#ane class U Java WU multi-thread aguan Inersilidas

a
TU3LNTULN
1 import javax.swing.JFrame; @ - B
2
3 public class HelloSwing {
4 public static void main(String[] args) {
5
6 JFrame j=new JFrame();
7 j.shew()}
8 System.out.println("Hello World");
9 'FOP(,,), & Console 2
(%) } HelloSwing [Java Application] C:\Program File
11 } Hello World
12
#}:Debug X3

v [J1] HelloSwing [Java Appli
4 HelloSwing at Jocalhost: 2772

p& Thread [main]|(Running)

p8 Thread [AWT-EventQueue-0] (Running)

T

31 2 Thread

w CA\Program Files\Java\jrel.8.0_45\bin\javaw.exe (1 Sep 2017, 14:35:27)
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uusznnlyuidesadrady thread
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v = . v "
NUNABEIN159599¢l5U199E19 (5019 user naYu)
uidwsanilaatawinn lneludasselerunsuntnuuLasanau

Task daauadnudidgylaiwinnu

import javax.swing.JFrame;

public class HelloSwing { 45 Debug I3
public static void main(String[] args) { v [I] HelloSwing [Java Application]
v (12 HelloSwing at localhost:2772
JFrame j=new JFrame(); p& Thread [main] (Running)

j.show(); 3@ Thread [AWT-EventQueue-0] (Running)
System.out.print g C:\Program Files\Java\jre1.8.0_45\bin\javaw.exe (1 Sep 2017, 14:35:27)
for(;;);

ADIABYNSIVEBUINNNIS click wisaly

14
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151811508519 class Vo959 1RLUY thread 16

1) 19 Thread Class
2) 19 Runnable Interface

Thread Runnable
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Thread

Runnable
New Thread()

Running

Waiting

Thread class wag Runnable interface 9¢139nstinnAaey

Thread class Lﬁagﬂa%ﬁ\‘i instance (new) agin1sisenly constructor tag thread L5y
¥11911 Wagnly method start()

{I9L3uY191U method run() aggnisenly

Runnable interface aglalil constructor a2t5141197% method run() %Qﬂﬁ'aﬂiﬁg
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Thread: Hello Thread

public class HelloThread {
public static void main(String[] args) {
Thread task=new Thread(){

@Override
public void run() {
while(true)
{
System.out.println(Calendar.getInstance().getTime());
try {
Thread.sleep(1060);
} catch (InterruptedException e)
e.printStackTrace();
} Debug &3
w 0| HelloThread [Java Application]

} pp
}} . A\ (' HelloThread at localhost:63799

) p2 Thread [DestroylavaVM] (Running)
task.start(); < 4@ Thread [Thread-0] (Running)
} g Ch\Program Files (x86)4Javaljrel 8.0 200bin'javaw.exe (Sep 2, 2017, 3:25:02 PM)
}

HelloThread [Java Application] C:\Program Files (x36] %16]}88'1615’3'] Thread "LVI‘L! ﬁi) code 6]313 ?
S5at Sep @2 15:22:26 ICT 2817 v
S5at Sep 82 15:22:27 ICT 2817 5 v

Sat Sep @2 15:22:28 ICT 2817 Aau: 13~|§ bAAIUC)
S5at Sep 82 15:22:29 ICT 2817
S5at Sep 82 15:22:38 ICT 2817
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Thread: Hello Thread

public class HelloThread {

public static void main(String[] args) {

Thread task=new Thread(“ClockThread”){ . 5 Y

@override MlUA0979%8 Thread ?
public void run() {

while(true)

{
System.out.println(Calendar.getInstance().getTime());

try {

Thread.sleep(1060);

} catch (InterruptedException e) {
e.printStackTrace();

}

}

1

task.start(); 45 Debug 3

} v [J] HelloThread [Java Application]

} v HelleThread at localhost:64326

p& Thread [DestroylavaVM] (Running)
| p@ Thread [ClockThread] (Running] |
g CAProgram Files (xB6)%ava\jrel.8.0_20\bin\javaw.exe (Sep 2, 2017, 3:26:31 PM)

nav: iNalilgaladn thread luugasinauluuds wsedewinausg
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Thread: Thread and Swing

public class SwingThreadClock {

public static void main(String[] args) {
JFrame F=new JFrame("Hello Clock");
final JLabel l=new JLabel("Hello");
F.setBounds(1, 1, 400, 200);

F.add(1l);

F.shewO

1l.setFont(new Font("Serif", Font.BOLD, 30));
Thread clock=new Thread("ClockThread"){
@Override

public void run() {

while(true)

{

| £ Hello Clock — O x

Sat Sep 02 21:29:03 ICT 2017

1l.setText(Calendar.getInstance().getTime().toString());

try {
Thread.sleep(1000);

} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

i 35 Debug i3

w SwingThreadClock [Java Application]

}}, v {2 SwingThreadClock at localhost:49303
clock.start ( ) N p Thread [AWT-EventQueue-0] (Running)

p# Thread [DestroylavaVM] (Running)

} pf# Thread [ClockThread] (Running)

gl CoProgram Files (xB6)\Java\jrel.8.0_200bin\javaw.exe (Sep 2, 2017, 5:26:58 PM)
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Thread: Thread and Swing

public class SwingThreadClock {

public static void main(String[] args) {
JFrame F=new JFrame("Hello Clock");
JPanel P =new JPanel();

F.add(P);

final JLabel 1l=new JLabel("Hello");
JButton bl=new JButton("Start");

JButton b2=new JButton("Stop");
F.setBounds(1, 1, 400, 200);
P.add(1l);P.add(bl);P.add(b2);

F.show()s

1l.setFont(new Font("Serif", Font.BOLD, 30))
Thread clock=new Thread("ClockThread"){
@Override

public void run() {

while(true)

{
1l.setText(Calendar.getInstance().getTime().

try {

% Debug 53
w SwingThreadClock [Java Application]
v SwingThreadClock at localhost:58246
& Thread [AWT-EventQueue-0] (Running)
@ Thread [Destroy)avaVM] (Running)
sl C:\Program Files (x286)\Java\jre1.8.0_20\bin'\javaw.exe (Sep 2, 2017, 9:51:46 PM)

|£| Helle Clock O X

Hello

%% Debug 23
w [1] SwingThreadClock [Java Application]
v SwingThreadClock at localhost: 58246
#& Thread [AWT-EventQueue-0] (Running)
32 Thread [DestroylavaVM] (Running)
#& Thread [ClockThread] (Running)
s C:\Program Files (x86)\Javayre1.8.0_20\bin\javaw.exe (Sep 2, 2017, %:51:46 PM)

|£ Hello Clock

Sat Sep 02 21:53:16 ICT 2017

a X

.
B

toString());

Thread.sleep(1000);
} catch (InterruptedException e) {
e.printStackTrace();

}
3

bl.addMouselListener(new MouseAdapter(){

%5 Debug 52

|£| Hello Clock

Sat Sep 02 21:54:28 ICT 2017

O X
v SwingThreadClock [Java Application]
v SwingThreadClock at localhost:38246
52 Thread [AWT-EventQueue-0] (Running)
32 Thread [DestroylavaVM] (Running)
~ ¢ Thread [ClockThread] (Suspended (exception ThreadDeath))
= Thread.sleep(long) line: not available [native method]
= SwingThreadClock$1.run() line: 31

s C\Program Files (x86)\Java\jre1.8.0_20\bin\javaw.exe (Sep 2, 2017, %:51:46 PM)

@Override
public void mouseClicked(MouseEvent argo)
clock.start();

s

{

b2.addMouselListener(new MouseAdapter(){
@Override
public void mouseClicked(MouseEvent argd) {

clock.step+
1)
}
}

=) Console &7 | =] Tasks

SwingThreadClock [Java Application] C\Program Files (x26)Java'jrel 8.0 200bin\javaw.exe (Sep 2, 2017,

Exception in thread "aw
at
at
at
at
at
at
at

_—

T-EventQueue-8" java.lang.IllegalThreadStateException
java.lang.Thread.start(Unknown Source)
SwingThreadClock$2.mouseClicked(SwingThreadClock. java:4@)
java.awt. AWTEventMulticaster.mouseClicked (Unknown Source)
java.awt.Component. processMouseEvent(Unknown Source)
javax.swing.JComponent. processMouseEvent{Unknown Source)
java.awt.Component. processEvent(Unknown Source)
java.awt.Container.processEvent(Unknown Source)

v e ke T e kel e e T e T T el e

P

[
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Thread: Thread and Swing

public class SwingThreadClock {

public static void main(String[] args) {
JFrame F=new JFrame("Hello Clock");
JPanel P =new JPanel();

F-add(P); H-E@iw| 00 S Ri%-0-Q-i®@e <-in 100 o e e e o o
final JLabel l=new JLabel("Hello"); § : ‘ o (2] Hello Clock - 0 X
JButton bl=new JButton("Start"); e Debug 01

JButton b2=new JButton("Stop"); T s s selbmp i 2zl e LU e
F.setBounds(1, 1, 400, 200); MR e e B i
P.add(l);P.add(bl);P.add(b2); 3@ Thread [ClockThread] (Running)

F . § E g‘ ;E ) . s C:\Program Files (x86)\Java\jrel.8.0_20\bin\javaw.exe (Sep 2, 2017, 10:00:02 PIM)

1l.setFont(new Font("Serif", Font.BOLD, 30));

final Thread clock=new Thread("ClockThread"){

@Override

public void run() {

while(true)

{

l.setText(Calendar.getInstance().getTime().toString());

try {

Thread.sleep(1000);

} catch (InterruptedException e) {
e.printStackTrace();

}

333
clock.start();

bl.addMouselListener(new MouseAdapter(){
@Override
public void mouseClicked(MouseEvent argd) {

clock.resume )+
s

b2.addMouseListener(new MouseAdapter(){
@Override
public void mouseClicked(MouseEvent argd) {
clock.suspend)s
s
}
} 21



Thread: Runnable

public class HelloRunnable {

public static void main(String[] args) {

Runnable task=new Runnable(){
@Override

public void run() {
while(true)

{

System.out.println(Thread.currentThread().getName()+", "+

Calendar.getInstance().getTime());
try {

Thread.sleep(1600);

} catch (InterruptedException e) {
e.printStackTrace();

}
}

1}
Thread tl=new Thread(task,"Threadl");

tl.start();

}
}

HelloRunnable [Java Application] CAProgram Files (x36)'Java'jrel 8.

15 Debug &3
W HelloRunnable [Java Application]
v HellocRunnable at localhost62762
p& Thread [DestroylavaVM] (Running)
p2 Thread [Thread1] (Running)

Threadl,5at Sep 82 22:84:36 ICT 2817
Threadl,Sat Sep 82 22:84:37 ICT 2817
Threadl,Sat Sep 82 22:84:38 ICT 2817
Threadl,Sat Sep @2 22:84:39 ICT 2817
Threadl,Sat Sep 82 22:84:48 ICT 2817
Threadl,Sat Sep 82 22:84:41 ICT 2817
Threadl,Sat Sep 82 22:84:42 ICT 2817
Threadl,Sat Sep 82 22:84:43 ICT 2817

gl CAProgram Files (x86)\)ava'jrel.8.0_20\bin'javaw.exe (Sep 2, 2017, 10:04:36 PM)
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Thread: Runnable

public class HelloRunnable {

public static void main(String[] args) {

Runnable task=new Runnable(){
@Override

public void run() {
while(true)

{

35 Debug I3
W HelloRunnable [Java Application]
W HellcRunnable at localhost:632289
p2 Thread [Thread2] (Running)
p2 Thread [DestroylavaVM] (Running)
p& Thread [Thread3] (Running)
p& Thread [Threadl] (Running)

g Ch\Program Files (x86)\Java'jrel.8.0_20\bin'\javaw.exe (Sep 2, 2017, 10:07:47 PM)

System.out.println(Thread.currentThread().getName()+", "+

Calendar.getInstance().getTime());
try {

Thread.sleep(1000);

} catch (InterruptedException e) {
e.printStackTrace();

}
}

1}
Thread tl=new Thread(task,"Threadl");

Thread t2=new Thread(task,"Thread2");
Thread t3=new Thread(task,"Thread3");
tl.start();t2.start();t3.start();

}
}

E] Console 33 Tasks
HelleRunnable [Java Application] C\Program Files (x88)%avaljre]

Thread2,Sat Sep 82 22:87:48 ICT 2817
Threadl,Sat Sep 82 22:87:49 ICT 2817
Thread2,5at Sep 82 22:87:49 ICT 2817
Thread3,Sat Sep 82 22:87:49 ICT 2817
Threadl,5at Sep 82 22:87:58 ICT 2817
Thread3,5at Sep 82 22:87:50 ICT 2817

Thread2,5at Sep 82 22:87:58 ICT 2817

Thread MuazisuvnaIunay ?

1y o < 1 Y 1 49! 1 v a va
AaUu: 1&’3 Gl’ﬂ‘l/i‘iﬂ‘lfiaﬂLﬂ’iﬁ]ﬂ@ﬂﬁ]%gﬂ‘i‘l&ﬂau wagnuszuvﬂgummi

Wa281 Thread3 2=919uld Adawila Thread?2 SuineuLalaziiogsls ?

fau: WAsulusunsuialy Thread3 91 Thread2 SuMN9TUKI289 81990 11A50
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Thread: Runnable

public class SwingRunnableClock {
public static void main(String[] args) {
JFrame F=new JFrame("Hello Clock");

and Swing

JPanel P =new JPanel(); ¥ Debug 32 [£] Hello Clock - o x
F add(P); w SwingRunnableClock [Java Application]

: w {12 SwingRunnableClock at localhost:52917 . .
final JLabel l=new JLabel("Hello"); ey e oemcnt o o Sat Sep 02 22:22:50 ICT 2017

JButton bl=new JButton("Start"); »# Thread [DestroylavaVM] (Running) start
( ) ’ & Thread [ClockThread] (Running)

JButton b2=new JButton("Stop");
F.setBounds(1l, 1, 400, 200);
P.add(1l);P.add(bl);P.add(b2);

w C

MProgram Files (x86)\Java\jrel.8.0_200bin\javaw.exe (Sep 2, 2017, 10:22:43 PM)

F.show()y
l.setFont(new Font("Serif", Font.BOLD, 30)):

Runnable task=new Runnable(){ = ¥
@Override AN Ue
public void run() {

Runnable interface a¢fa9ly Thread class 9281un15911914

while(true) WAIIUIU Thread Manvuluszuu AlulAuansneany

{

1l.setText(Calendar.getInstance().getTime().toString());

try {
Thread.sleep(1000);

} catch (InterruptedException e) {
e.printStackTrace();

P31}

f99N155U Task a2 1 Thread A25L4W Thread Class
AB9n155U Task azuane Thread A5 Runnable Interface

Thread clock=new Thread(task,"ClockThread"j;
clock.start();

bl.addMouselListener(new MouseAdapter(){
@Override

public void mouseClicked(MouseEvent argd) {

clock.resume)+
s

b2.addMouselListener(new MouseAdapter(){

@Override

public void mouseClicked(MouseEvent arg@) {
clock.suspenrd);

s}

}
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