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Java Technology

e Java Programming Language

e Java Platform

— Java Virtual Machine
— Java API

myProgram. java

Java AP ‘
Java virtual Machine }Jawa Flatform

Hardware-Based F'Iatﬁ:urm‘

Solaris, Linux, Windows, Mac OS X, HP-UX, IBM-AIX,
0S/390, PDA, Java-enabled cell phones, GameBoy Advance, ...
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Language Features

e 1995 (1.0) : first public release

— A simple, object-oriented, network-savvy,
interpreted, robust, secure, architecture neutral,
portable, high-performance, multithreaded,
dynamic language.

e 1997 (1.1) : nested classes
e 2001 (1.4) : assert
e 2004 (1.5 w9a Java b) :

— generics, enum, enhanced for,
autoboxing/unboxing, varargs, static import,
metadata.

© S.Prasitjutrakul 2004 16/01/48 4



Java Platforms

e Standard Edition (J2SE)
— client-side general-purpose applications

e Enterprise Edition (J2EE)
— multi-tier server-centric applications

e Micro Edition (J2ME)
— consumer and embedded devices

© S.Prasitjutrakul 2004 16/01/48 5



Java™ 2 Platform, Standard Edition v 1.4

gy compter i veboer | pmaaoc | pon
Technotogies




Java API

version #packages #classes

1.0 8 212
1.1 23 504
~ 1.2 59 1520
% 1.3 76  ~1800
™ 14 135 ~2800

1.5 164 ~3300
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ANl atayayvingu

*/

}

© S.Prasitjutrakul 2004

package com.somchal;

public class Hello {
public static void main(String[] args) {

/* First Java Program

System.out.print("'Hello ");
System.out.printin("World);

} 7/ end of class Hello

C:\>java Hello
Hello World
C:\>

C:\>javac Hello.java ,/”)"=”

‘\\\\\\\\\\

Hello.java

U

javac

(corfiler)

Hello.class

|

java
(launcher)

16/01/48 8



Comments

/™ First Java Program <. I
*x/ T comment
package com.somchait;

public class Hello { ;

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

System.out.print("'Hello "); ,/
System.out.printin("wWorlkd™);

}
} 7/ end of class Hello .

© S.Prasitjutrakul 2004 16/01/48 9



www.eclipse.org

e Binev j2sdk (http://java.sun.com/j2se)
e Bindv eclipse (http://www.eclipse.org)
— download “eclipse-SDK-??7??.zip"
— unzip uay execute “eclipse.exe”

dclipse

iH E<ECETRSESRR OF CT

© S.Prasitjutrakul 2004 16/01/48 10



Eclipse Workbench

I =
Resource - Eclipse Platform E]@
File Edit Mavigate Search Project Run  Window Help
|=_': T ‘% o 'IJ;' e : B Lf_h.Resr:nun:e
LT Navigator 2 ]
S -
{B= ] : = =
o= Outline &3 |
{An outline is not available. — = : : —
| Tasks &3 43) = =
|0items . _
A ] Description Resource
158 »

© S.Prasitjutrakul 2004 16/01/48 11



File -> New -> Project...

[ New Project

Select a wizard

[ New Java Project

Create a Java project

—-.""H.,_‘I.-"

Create a Java project

location.

< Back

Finish

Cancel

= .Y
Create a Java project in the workspace or in an external

Project na

Location

~
~

~

{* Create project in workspace!

" Create project at external location

Direckory: I

Browse, .. |

Project layout

" Create separate source and output Fnlde‘r‘s

{* Use project folder as root for sources a‘qd dass files

Configure Defaults...

© S.Prasitjutrakul 2004

< Back Mext =

Cancel

IUjU1]

18

12



Java Perspective

-,

BEX

0 errors, 0 warnings, 0 infos

B Java - Eclipse Platform
File Edit MNavigate Search Project Run  Window Help
—_ n !—

‘[ﬂj' Jﬁ'ﬁ'%' |@$}@'][§@ E | & 1ava [ Resource
l-- d._.. o - - L

B pac... 221 =0 Ora 53 em

. An outline is not
available.
A :I Q‘EE'\,.
[+ E:‘J Test
|.[Z_-F‘mblems B, __:'Iauaduc!DEdaraﬁnn| E 2w =0

I Resource i In Folder

_i Description

© S.Prasitjutrakul 2004
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File -> New -> Class

ﬂ New Java Class

Jawva Class

Modifiers:

Superclass:

Inter

Which method

Source Folder:

Create a new Java class.

| com.somchai

Browse...

Browse...

|HEII|:|
(¢ public  default
| abstract | final |

|java.|ang.i]l:uject

Browse, ..

would you like to create?
Iv public static void main(String[] args)
| Constructors from superdass

Add...

Einish

Cancel

© S.Prasitjutrakul 2004

Y
%

#a¥0Aa1d Hello

1 S
98 1UUWAIND com.somchai

9y ¥
(== |

3
Aaa 11U BRI

com.somchai.HelloWorld

16/01/48 14



Editor

Java - Hello.java - Eclipse Platform
File Edit Source Refactor MNawvigate Search Project Bun Window Help

Irﬁ'@ﬁlﬁ'u'%'ng'%}l‘ﬁ 2 4 I[L:}Eﬁ}@"’ ﬁ|ﬁJJava %Resnurce
| | 4E

12 pac... 33 SOhE 3] *Hello.java E:HEE"H._%

Ol(820 2\ FO

o _ package com.somchai; [‘""’_]_ s
v_.:""”"
o % :
| =1 | e % @anthor ICT o lz ﬁ ity
EI;;" Test # “!.'
E.EE com.somchai BE] * TODO To change the template for this genern— B com.somch:
: - [J] Helln.}avah * Window - Preferences - Java - Code Style - = Gb Hello
- JRE System Librar : i
a1 ¥ =/ - g S main{s
_“public class Hello { £
A publi 1C vold main 1

System.out.print ("Hello ™) :
System.out.println ("World™)

E;F‘rublems P, _%Jauadnc Declaration

0 errors, 0 warnings, 0 infos

I Description I Resource I In Folder

I Location I

Smart Insert

© S.Prasitjutrakul 2004 16/01/48 15



Run -> Run As -> Java Application

= Java - Hello.java - Eclipse Platform

=Jo/es

-,

E Save Resources

3 TR

Tpoblic class Hello
=

-

7’

File Edit Source Refactor Mavigate Search Project Run Window Help
| C3 - |3 -0 -Q- |2 -5l -0 -0 - |08 8
|® | 4 1 Hello
f ¥ O
[% Pac... &2 t Run As " 1 Java Applet | |
~ (3 Run... 1| 2 Java Application
| B S Organize Favorites... | < 3 3 )it plug-in Test \
-J
=I-1=> Test . Ju 4 JUnit Test \
- com.somchai n & TADO T
& . el PUEE 109 & 5 Run-time Workbench It
+-[J] Hello.java * Window — L]
+-2i, JRE System Librar - 7

poblic =tatic vui’d aa'fn[String

Eystem.n'.y, fZorint ("Hello ™)

Systemstut.println ("World"™
7’

¥
<] "
i Z
Problems | Jawadoc
r

<terminated =

Hello World

Select the resources to save:

(M Hello.java [Testjcom/somchaifHello,javal :

Select all Deselect Al |

o]

Cancel

© S.Prasitjutrakul 2004
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Usztnniaua

o UszsLaAnilugiu

— 4 8 UsuLan
e INUNIULAN : byte, short, int, long
e NUIUAIY : Float, double
e AN25Y : char
e M99NY : boolean

— 2anuUULNULAN1NlA

e il5¥LAN class

— AUUVNIATFIUNR AW ULLLIL
e 21U String, Text, Rectangle, ...

— 2AALUULAILNULAN LG

© S.Prasitjutrakul 2004 16/01/48 17



Primitive Data Types

o FuNULGNTIRUUG
“byte 8fa (-27 &927-1)
— short 16 iim (-21> §9 21> -1)
— int 32 9, (-231 §9 231 -1)
— long 64 im (-2%3 §9 263 -1)
e INUIUAFINUFAIUUNG

— float LAUUs¥INAL 6-9 siundsndvIANATaNTUI
( -3.4x1038 &9 -1.4x10-%5 @us uay 1.4x10-45 &9 3.4x1038)

— double tAulszanal 15-17 sunuanavaanaiian iyl
( -1.8x103% &9 -4.9x10-32* gus uaz 4.9x10-324 g 1.8x10308)

Taavi'1Ul% int fu double I

© S.Prasitjutrakul 2004 16/01/48 18




Primitive Data Types

e boolean
— TéuAgavAda true WAL false L¥iNiu
— 1 ileounu true 0 Wlaunu false

e char 14 Unicode (16 iingia 1 62)
—'A', 'B', 'a', 'B', "\n'

e String
— 13T primitive data type
— "hello”, ™, "hello\nworld"

© S.Prasitjutrakul 2004 16/01/48 19



AT LA UAIAIAINADIAITUIU

10 < INt

:

10L « long

10.03 |- double

10.03F |- float

i

010 < base 8

© S.Prasitjutrakul 2004 16/01/48 20



ANsUsgn1ERLLLS

int counter 0;

double |radius 5.225;
boolean |success false;

char korKal "nT;
String |name ""'somchai"’;

I I

ssiandaya fasuds  ABuAULaYTaYA
MAuTudInls

Uszn1auTsvinaziata s wiaazlilda1eusufle
int i = 100, j = 200;:
double x0, yO0, zO;

double x1, yl1 =4.5, z1 = 7.8;

© S.Prasitjutrakul 2004
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aatNvnITUszAEMILLTNRR

int counter

Int counter = 0.75;
double radius = ""15.25;
boolean success = 1;

integer counter;
doublE radius = 15.25;
string title = "WWW";

int boolean;
double public = 12.7;
String 12X = "Www";

© S.Prasitjutrakul 2004 16/01/48 22



nHn1sAviia

o findsznaudiaddnues diau 61 $ wia _ Ald
o favinudududiadiia

o ftaeng 16 Liduls

e anMInIlualiviiiaudIlan

e Gia9'lu2NAUAIAIIULDINIBIRIN

AIAENIQN
intl7 DbutterCup Public 1Int2String day of week

AIAENINA
7zean 1.love.you public o0hOH! ed-edd-n-eddy
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ANFIIUTUANAIIHANIN

abstract assert boolean break byte
case catch char class const
continue default do double else
extends false final finally float
for goto it implements 1mport
instanceof iInt interface flong native
new null package private protected
public return short static strictfp
super switch synchronized this throw
throws transient true try void
volatile while enum

Fude&unadtiduaciuils

© S.Prasitjutrakul 2004 16/01/48 24



Operators

+ - */ ++ —-
% A¥UDINITUNG
== LVINAY ?

|= Lvinau ?
< <= > >=

| NOT

&& AND

| | OR

e + aldiu String azuiunafe concatenation

String s = "answer = "

© S.Prasitjutrakul 2004

+ 1 + 2 + 3; //answerl1l23
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AsLlRaulssiandauya

e Widening

— 1lRaulnndsziandayaniizdigiaunia
ldfvdsziandayaniizdigninenin

int 1 = 123;
long w = 1,
double d
double X

e Narrowing
— AXUAY, UaYRDTAWNE
— O16AaIN15 harrow aadvin casting

float ¥ = (float) 4.2;
int 1 = (int) (fF /7 2);

byte < short < iInt < long < float < double I

© S.Prasitjutrakul 2004 16/01/48 26




ANAU

double x = (1/72 + 1/2); I

float y = 1.0/2.0; I

double z = 4d + 5; I

double u = 0.0 + 1/2; I

doublle v = (0.0 + 1)/2; I

double
double

© S.Prasitjutrakul 2004

f
C

= 2
= (

12.0;
5/9) * (f - 32);

X favinla ?
y favinta ?
Z dawinte ?
u e vinta ?

v fiavinla ?

c davinla ?
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Statements and Blocks

int y = 0;
/ﬁ
1
A7 int x = 0
X =X + 13

2 * X;

X
I

= X; // can use y

<
|

}

X++; // compile-error

© S.Prasitjutrakul 2004 16/01/48 28



Selection : if, if-else

iIT (Boolean Expression)
a statement ;

iIT (Boolean Expression){
statement(s) ;

}

IT (Boolean Expression)
a statement ;

else
a statement ;

iIT (Boolean Expression){
statement(s) ;

} else {
statement(s) ;

}

if ((y%4==028&% y % 100 1= 0) || (v % 400 == 0)) {

}

© S.Prasitjutrakul 2004
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Selection : switch-case

int option = 5;

switch (option) {

case 1 :

case 21 :
System.out.printin(’'l or 21');
break;

case 3 :
System.out.printin(’'3");
break;

default :
System.out.printin("'not 1, 21, and 3");
break;

© S.Prasitjutrakul 2004 16/01/48 30



Loops : do-while, while

Y false
Boolean expr.
do this
A A
true do this
Boolean expr.
false
|
do { whille ( Boolean expr ) {
do this do this

} while ( Boolean expr );

}

© S.Prasitjutrakul 2004 16/01/48 31



Loops : for
|

initialization 1 = 0;
1 whileC 1 < 30 ) {
. false §ystem-out-pr|ntln(|);
I++
+
A _
do this
! for( 1=0; 1 < 30; 1++ ) {
update System.out.printin(i) )
by
'

for ( initialization ; condition ; update ) {
do this

}

© S.Prasitjutrakul 2004 16/01/48 32



Variable Declaration in for

{

int 1;
for( 1 = 0O;

i < 30; i++ ) {

,

© S.Prasitjutrakul 2004

~

-

forC int 1 =0; 1 <30; 1++ ) {
_ J

declaration statement

16/01/48 33



break

while (! success()) {

iIf (ohNo()) break;--.

for (int i = 0; i < n; i++) {
for (int J = 0; J < n; j++) {
1T (ohNo()) break;

© S.Prasitjutrakul 2004 16/01/48 34



continue

«while (! success()) { do { R N
<€> if (ohNo()) continue; if (ohNo()) continue;

Y while (! success()):;

for (int i = 0; i < n; i++) {

1T (ohNo()) continue;

\
)
-

© S.Prasitjutrakul 2004 16/01/48 35



ANTUsZAALLRZANTRE1IANLSE

e AaUlANLSE Gav

° ) data O 1 2 3 4
— 15znd MnUsansel e Jolofo[o]o
— &5719 éanatl p 1
, !
|

int [] data; :I_/ ,

Uszaadiwilsdiain data §19a19a9a 8@ int /

data = new Int[5]; -1+~

ai%mmwﬂwap int 47U 5 2ad wa119% data tfludruilsgns 'i'
a1vavaLstinlags19au

int [] data = new Int[5];

sznedudsuazastvansadnsandutaai'la
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Taditne @ ANsUsgAE+n19&EY

e ANsilsznndausantse Mulatun1sasvananse

o AUNGUAIALTEHYAAIUUANDUIIINIALTE LT
naulsendaLls

o AUNMARISE LT UANIAWAUA LG
( data = new int[ 3*n + 1]; )

e AN IITU TR IN1TALANNMTARAAUIA'LA

e FYUUATAVAIGNAUADITAYRTUDLIET AR TUITR
(i duedduatsgduadainuIu uwae e false A
a1Lstiaay boolean)
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A5 ltdauatuaised

o 1 d[k] wnud i k Tuasd d
e index AavaLseitaun 0 L&UA

9/ cal Q/ " 9/ [ o [~
o A1aLsEIHAUA N 62 index aadtduAnuIuLeu
Ja’lase 0 v n-1
public class Arrayl {
public static void main(String[] args) {
iInt[] a = new Int][100];
for (int 1 = 0; 1 < 100; 1++) a[i1] = 1;
int sum = O;
for (int 1 = 0; 1 < 100; 1++)
sum += a[i];
System.out.printin(sum);
+

}
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UsenA+&519+GIANBHE U

e 14 initializer list s¥uAGuUgu
e 11ARYAIKUAINUIUADINALRSY

o FNUIUAAINFWLVINAUIUIUTaNaTy list

int[] data = new Int[3];
dataJ0] = 23;

data1] 3;
datal 2] 47 ;

int]] data = new Int[] {23, 3, 47}; I
int][] data = {23, 3, 47}; I

int[] data; _ Ay _ 0
data = {23, 3, 47}: LI ULAALTURAIUITNALULU LU LR

© S.Prasitjutrakul 2004 16/01/48 39




A1LNNTUUIAADIANLTE

e 15N . length munaviaasd

public class Arrayl {

public static void main(String[] args) {
iInt[] a = new Int[100];
for (int 1 = 0; 1 < a.length; 1++) aJi] = 1;
int sum = O;
for (int 1 = 0; 1 < a.length; 1++)

sum += afi];

System.out.printin(sum);

}

}
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FAaFILAG : ANTavaIYaLTEl

e ALSEILLAYKUY 2NAUMILUTHAEHIANIEI L6

int [] a = new iInt[5];
a O 1 2 3 4

@ —— 0 | 0| 0| 0] O
b ///
o

int [] b = a;

a fiu b Aavindu nunaANNINAYAIRLIELA LI AU

f9iiu a[i] Au b[i] dvdeAAudayafiufardu
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asnatddauauiaaisd Avin'le

int[] a = new Int[4] {0,1,2,3};
Int[] b = new Int[2 * a.length];
for (int 1 = 0; 1 < a.length; i++) b[i] = a[i];
a = b;

al @ » O 1 2 3

b @ » O o) 0 0] o) 0 0] o)
b @ » O 1 2 3 o) o) 0] 0
b @

\ 4
o
=
N
w
o
o
o
@)
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N19219892AYAULUUFN A

e ANAIENAUIG N A
index gagtfuirwiuduiialéaaous 0 89 n-1

e index "LulzdduIuLein - compile error

e index (HulanuruLaunativanudlv
— Aa ArrayIndexOutOfBoundsException agugvindu

public class Array2 {
public static void main(String [] args) {
int [] data = new Int[100];
System.out.printin( data[100] );

} C\>java ArrayZ2
Java. lang.ArraylndexOutOfBoundsException
at Array2.main(Array2.java:4)
Exception In thread 'main®
C\>
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astianaii (Multidimensional Array)

int [] a = new Int[7]; nilofif
a[2] = 3; (vector)
O 1 2 3 4 5 6
al| o 3|/ 0]0]0|O
int [1[] b = new int[3][5]; fa9ii6
b[11[3] = 4; (matrix)

b o
0| o
1] 0
2| 0

oflol|lo]| ~
olflojlo|l N
ol || W
ol|lo|o| ™

© S.Prasitjutrakul 2004

16/01/48 44



Initializer List

© S.Prasitjutrakul 2004

int 11 b = { {1, 2, 3, 4, 5},
{5, 4, 3, 2, 1},
£10, 20, 30, 40, 50} };

0] 1 2 3 4
1 2 3 4 S
) 4 3 2 1
10 | 20 | 30 | 40 | 50
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At viaaidffAaatstaadaLatl

int [1[1 b = new int[3][5];

b
O 1 2 3 4
0 Ol 0| O] O]|O
1| @ O/ 0|0 |O0]|O
2| @ o|lO0O| 0] O0]|O
int [1[] b;

b = new Int[3]][];

b[O] = new Int[5];
b[1] = new Int[5];
b[2] = new Int[5];
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Method : subprogram, function, procedure

e ANM38ININ Mmethod

public class A {
public static void main(String[] args) {
intf[]j d={1, 2, 3, 4, 5, 6, 7 };
int s_.= find( d, 5 );

AN

static Int find( Int[] data, Int x ) {
int 1;
for (1 = data.length-1; 1 >= 0; 1--) {
iIT (data]i1] == x) break;
}

return 1;

}

}
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Lab 1

o fidiayafgAfiaunnsrofuad k 1u array 1 18 ?
e 12 i k = 1 uay array fidiayaiiu
10,9, 12,1, 8, 2
o atléinfdayaad 3 dlinAuancroduag 1 doil
(10,9), (9,8), (1,2) avilu diffByK az@uan 3

public class DiIffByK {

static Int diffByK (int[] array, int k) {

na&gay : Run JUnit aav labl I

} gavifiy junit.jar Tu build path
}
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Project -> Properties

o Properties for KC5Training

b,

B (=1X

Info
External Tools Builders

Java Compiler
Javadoc Location
Java Task Tags
Project References

Java Build Path

= Source l = Projects W, Libraries l Tl Order and Expurtl
JARs and dass folders on the build path:

-}, IRE System Library [j2re1.5.0]

Add JARs...

/ ~~ Add External JARs...

Y

<eclipse folder>\plugins\org.junit 3.8_1\junit.jar

- Properties for KCSTraining

=)

Info

External Tools Builders
Java Build Path

Java Compiler
Javadoc Location
Java Task Tags
Project References

© S.Prasitjutrakul 2004

Java Build Path

= Source l 1= Projects Wi, Libraries l Tl Order and Expurtl
JARs and dass folders on the build path:

+ ﬁh junit.jar - C:\Programs\edipse2. 1. 3\plugins’
+-Jff, JRE System Library [jZre1.5.0]
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