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Chwong1 TONG QUAN VE JAVA

Sau bai hoc nay, hoc vién c6 thé:
- Giai thich dugc kién triic Java
- Hiéu dugc cac cong nghé hién co.
- Xac dinh dugc cac moi truong hd tro 1ap trinh Java
- Viét mi va thi hanh 1 chuong trinh Java dau tay

LICH SU’ HINH THANH VA PHAT TRIEN JAVA:

- Java 1a mot ngén ngir 1ap trinh cp cao theo hudng dbi twong do James Gosling va

mot s6 dong nghiép & Sun Microsystems phat trién (voi tén goi ban dau 1a Oak). Day
cling 1a mot phan trong dy an Green (cic phan mém diéu khién thiét bi dién tir dan
dung) cua Sun.

- Nam 1995 Oak tré thanh Java véi phién ban 1.0. Sau d6, Java khong ngung duoc
phat trién va lan luot cac phién ban mdi dugc Sun phat hanh. Nam 2005, Sun phat
hanh Java 1.5.0.

DAC DIEM NGON NGO JAVA:
Don gidan:
- Java phat trién trén nén tang C++, nhung don gian hon C++ rat nhiéu nhu: khong ké

thtra boi, khong st dung bién con tro, cau trac “struct” va “union” cling dugc loai bd
khoéi Java,...
Huwong doi twong:

- Java dugc thiét ké xoay quanh mé hinh huéng d6i tuong. Vi vdy trong Java, tiéu
diém 1a dir liéu va cac phuwong phép thao tac 1én dir liéu d6. Dir lidu va cac phuong
phap mo ta trang thai va cach img xir ciia mot ddi tugng trong Java.

Phdn tan (Distributed):

- Java l1a ngdn ngir thong dung trong viéc xay dung cac tmg dung trén mang ndi chung

va ing dung web noi riéng.
Trung lp kién tritc hé thong:
- Pay la kha nang mét chuong trinh dugc viét tai mot may nhung cé thé chay duoc
bét ky dau.
Bao mdt cao:
- Java cung cap mot sb 16p dé kiém tra bao mat va an toan hé thong.
Kha néng da tuyén:

- Chuong trinh Java sir dung k¥ thuat da tién trinh (Multithread) dé thyc thi cic cong

viéc dong thoi. Chung ciing cung cap giai phap dong bo giita cac tién trinh.
Manh mé:

Trang 2



Ldp trinh Java Tong quan vé Java

- Java yéu cau chit ché vé kiéu dir liéu va phai mo ta rd rang khi viét chuong trinh.
Chuing s& kiém tra lac bién dich va ca trong thoi gian thong dich vi vdy Java loai bo
cac kiéu dir liéu dé gay ra 13i.

Ill. KIEN TRUC JAVA (JAVA PLATFORM) — CAC CONG NGHE HIEN CO:

1) Kién tric java:
}Jawa Platform

{ Java |DE )

Java Compiler"javac" Other Dev. Tools Java Debugger

myProgram.java

Java API |
Java Virtual Machine

Hardware-Based Platform

Client Compiler Java" Plug-in q

i
E Java (ot ) awt )( beans J( b J( lang ]

SDK 1.5

HotSpot ( mam )( net () ( seomy ) (59
Runtime o ) (" wil ) (accessiiity ) ( swing ) ( corba ]:4}

5} Jdr unejaqg

[ Solaris J( Win32 j [ Linux ] [ Mac ] ( Other ]

- J2SE (Java 2 Standard Edition) vira 1a mot dic ta, cling vira 1a mot nén tang thuc thi
(bao gdm cé phat trién va trién khai) cho cac tng dung Java. N6 cung cap cac API,
cac kién tric chuan, cac thu vién 16p va cac cong cu ct 161 nhat dé xay dung cac ing
dung Java.

- J2SE gdm 2 bo phan chinh la:

= Java 2 Runtime Environment, Standard Edition (JRE)
= Java 2 Software Development Kit, Standard Edition (SDK).

- Mai trudng thyc thi hay JRE cung cap cac Java API, may 4o Java va cac thanh phan
can thiét khac dé chay cac Applet va ing dung viét bang ngén ngir 1ap trinh Java.
Moi truong thuc thi Java khong c6 cac cong cu va tién ich nhu 1a céc trinh bién dich
hay cac trinh g& 161 dé phat trién cac applet va cac tng dung.

- Java 2 SDK 1a mét tip me cta JRE, va chira moi thir nam trong JRE, b6 sung thém
céc cong cu nhu 12 trinh bién dich va céc trinh g& 15i can dé phat trién applet va cac
ung dung.
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2) Cong nghé Java:
Hi¢n nay, Java c6 3 cong nghé:

- J2SE (Java 2 Standard Edition): cong nghé Java chuan danh cho hau hét méi
trudng phat trién tng dung Java.

- J2EE (Java 2 Enterprise Edition): cong ngh¢ Java danh cho moi truong xi nghiép
(Enterprise) ho trg kién tric Web, EJB, Transaction, Database...

- J2ME (Java 2 Micro Edition): cong nghé phat trién cac ing dung cho thiét bj diéu
khién nhu d6 gia dung, dién thoai di dong,...

Java Technology ' )
Enabled Devices Java Technology
Enabled Desktop Workgroup ’
Server ngh'End
Server

Micro Standard

o Enterprise
——=dTon ____ “Edition’

~ Edition

S

IV. CAI PAT VA SU DUNG JDK:
1) Cai dat:
- Download trinh bién dich JDK 1.5.0 trén Windows tai dia chi:

http://java.sun.com/javase/downloads/index.jsp

- Chay chuong trinh cai dat JDK. Thu muc sau cai dat mac dinh 1a (dugc goi 1a
JAVA _HOME):

C:\Program File\Java\Jdkl1.5.0

- Cép nhat bién duong din trong hé diéu hanh Windows 2000/XP/2003.
= Start\ Settings\ Control Panel\ System
» Click Advanced Tab -> Click Environment Variables
= Chon bién Path trong System Variables -> Click Edit.
= Cap nhdt lai bién Path cho trinh bién dich JDK
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Iser wariables For THUD
Wariable Yalue ~
Edit System Variable
‘Wariable name: | Path |
Wariable value: | s ;2 Program Files!Javal Jdkl 5.0_06thin |
I oK ] ’ Cancel ]
Wariable Yalue 3
MUMBER_CF_P... 1
05 Windows _NT =2
Path CHAWINDOWS system3Z; CWINDOWS; .
PATHEXT (COM; EXE; BAT; MWDy YES; MBE;. IS5
PROCESSOR_A..,  xB6 W
[ mew | Edt ][ Dekte |
[ [o]4 ] [ Cancel ]

- Click OK.
2) Ciu tricc thw muc ciia trinh bién dich JDK

= I Java
= ) jdk1.5.0_06

I bin - Chura trinh bién dich va cac cong cu hd tro.

[ demo - Chura cac chuong trinh mau.

() indude - Chira cac tap tin bién dich native code

I jre - Moi trudng thuc thi tng dung java.
I lib - Chtra nhiing tap tin thu vién .jar

=) sample - Céc chuong trinh m3u don eidn.

3) Cac tdp tin bién dich thuwong dung:
a) Javac:

- Dung dé bién dich chuong trinh ma ngudn (.java) thanh tip tin byte code (.class)

$javac filename.java

b) Java:
- Trinh théng dich java, dung dé thi hanh chwong trinh java application

$java filename

c) Appletviewer:
- Trinh duyét applet, ding dé thi hanh chuong trinh java applet

Sappletview filename.html
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d) Jdb:
- Dung dé debug chuong trinh Java.
V. CAC KIEU CHUONG TRINH JAVA:

1) Applets:
Day 1a chuong trinh ky sinh chay trén Internet thong qua cac trinh duyét Web hd trg

Java nhu Internet Explorer (IE) hay Netscape Navigator.

2) Ung dung dong l¢nh (console):
Céc chuong trinh nay chay tir ddu nhac 1énh va khong sir dung giao dién d6 hoa. Céc
thong tin nhap xuat duoc thé hién tai ddu nhéc 1énh.

3) Ung dung do hoa (graphics):
Day la cac chuong trinh Java chay doc 1ap cho phép ngudi dung twong tac qua giao di¢n
dd hoa.

4) Servlet:
Céc chuong trinh Java API chay trén may chu, gidm sat cac qua trinh tai may chu va tra
101 cac yéu cau cua may tram. Ching c6 thé duoc dung dé xir 1y dir liéu, thyuc thi cac
transaction va thuong dugc thuc thi qua may chu Web.

5) Ung dung co sé dir ligu (Database):
Céc ung dung nay sir dung JDBC API dé két ndi va 1ap trinh véi co so dir licu.

VI. CHUONG TRINH JAVA DAU TIEN:

myProgram. java

Java Program

Helloorldapp . java

Hello
Wiorld!

Hello
Wiarldl
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1) Chwong trinh rng dung console:
Yéu ciu:
Chuong trinh hién thi dong chit “Welcome to Java program”.
Thuc hién:
- Budc 1: Tao tap tin java ngudn Welcome.java (str dung chuwong trinh NotePad)

class Welcome{
//main method
public static void main(String args[]) {
//display the string
System.out.println("\n Welcome to Java program") ;

}

- Buédc 2: Bién dich tap tin ngudn.
= Chon Start -> Run va nhdp lénh cmd.

_ Type the name of a program, Folder, docurment, or

< Internet resource, and Windows will open it For you,

Cpen: | cmd “ |

I OK l[ Cancel ] [ Browse. . ]

= Chuyén dén thir muc chira tdp tin nguéon can bién dich.
= Ding lénh javac dé bién dich tdp tin nguon.

D:\Labl\javac Welcome. java

cn CAWINDOWSAsystem 32\cmd. exe

D:“Labhl»dir =
Uolume in drive D is QUANLY
Uolume Serial Number iz BCAZ-3IB1E

Directory of D:s\Labhl
11-82-2086 18:18 AM <DIR>

11-82-2806 1@:18 AM  <DIR> ;
11.,92,2006 1@:18 AM 19

1 File<s> 191 By
2 Dir<cs> 4,.474,988,.488 hytes free
D:wLahl>javac Welcome.java Bién dich té_ip tin

D:\Labl»dir
Uolume in drive D is QUANLY
Uolume Serial Number iz BCAZ2-3IB1E

Directory of D::\Lahil
11,82-2086 108:22 AM <DIR> .
11,082-2006 108:22 AM <DIR>
11-82-2006 18:22 AH 43¢ Welcome.class
11/82-20886 168:18 AM 17NUelcome. java
2 File<s> 624 hyre
2 Dirds) 4,.474,900,.488 hytes free

D:\Labl>_ <
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- Budc 3: Chay chuong trinh.
= Ding lénh java dé chay chwong trinh.

D:\Labl\java Welcome

e C:AWINDOWSvsystem32cmd. exe

D:<Labl>java Uelcome :4
Welcome to Java program

D :~Labl >

-
1 | 3

Két qua chwong trinh console

2) Chuwong trinh Java Applet:
Yéu ciu:
- Chuong trinh v& chudi “Welcome to Java Programming” ra cira s6 applet.
Thuc hién:
- Bude 1:
= Tao tdp tin java nguon WelcomeApplet.java.

import java.awt.Graphics;
import javax.swing.JApplet;
public class WelcomeApplet extends JApplet(
public void paint (Graphics g) {
super.paintComponents (g) ;
g.drawString( "Welcome to Java Programming!",b25,25);

}

= Tao tdp tin WelcomeApplet.html (dimg dé nhiing applet)

<HTML>
<HEAD>
<TITLE>A Simple Program</TITLE>
</HEAD>
<BODY>
Here is the output of my program:
<APPLET CODE="WelcomeApplet.class" WIDTH=300 HEIGHT=50>
</APPLET>
</BODY>
</HTML>

- Buédc 2: Bién dich tap tin ngudn thanh tap tin .class.

D:\Labl\javac WelcomeApplet.java
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- Budc 3: Chay chuong trinh:

D:\Labl\appletviewer WelcomeApplet.html

B Applet Yiewer: Welcomehpplet... |Z||E|[z|
Applet

Welcome to Java Programming!

Applet started.

Két qua chwong trinh siv dung applet
= Ta cé thé xem applet bang trinh duyét Web.
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Chwong 2 CAU TRUC LAP TRINH
CO BAN TRONG JAVA

Sau bai hoc nay, hoc vién c6 thé:
- Xéc dinh duoc ciu triic chung cia mot chuong trinh viét bang Java
- Nhan dang cac kiéu dir liéu
- Nhan dang céc toan tir
- Nhap/xuét trong java
- Nhan biét cac ciu trac 1ap trinh co ban trong java

. CAU TRUC CHUNG CUA 1 CHUONG TRINH JAVA:
1) Céu triic chung:

public class Tén_ L&p
{
public static void main (String[] args)
{
// céac cidu lénh
}
}

2) Cdu chu thich (comment):
- Chu thich 1 dong:

// 1éi chu thich

- Chu thich trén nhiéu dong:

/* chu thich dong 1
chi thich dong 2 */

- Chu thich dang tai ligu:

/**
document ...*/

II. KIEU DU LIEU:

Java la ngdn ngir c6 kiéu rd rang, nghia 1a mot bién phai c6 khai bao kiéu. Java cung cap

2 loai kiéu dit liéu:
- Céc kiéu dir liéu nguyén thuy (primitive)
- Céc kiéu dir liéu tham chiéu (reference)
Luu y:
- Trong C va C++, kiéu dit liéu bi phy thuoc vao hé nén. Thi du khi thuc thi chuong
trinh trén h¢ MS-DOS hay Win 3.1, kiéu int 12 2 bytes, trén Windows ché do 32 bit
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thi kiéu int 1a 4 bytes. Nhung d6i voi Java, kich thudc cua tat ca kiéu dir liéu 1a doc
1ap hé nén.
1) Cic kiéu di ligu nguyén thiiy (primitive):

a) Kiéu so (nguyén, thiec):

Kiéu Kich thuwéc Mién gia tri

int 4 bytes —2.147.483.648 — 2.147.483. 647

short 2 bytes -32.768 — 32.767

long 8 bytes -9.223.372.036.854.775.808 — 9.223.372.036.854.775.807
byte 1 byte -128 — 127

float 4 bytes +3.40282347E+38F

double 8 bytes +1.79769313486231570E+308

b) Kiéu ki tw (char):

- Kich thudce 2 byte.

¢) Kiéu ludn Iy (boolean):

- Kiéu boolean c6 2 gia trj true. false
Chu y:
- Trong java khong c6 kiéu unsigned
2) Cic kiéu dit ligu tham chiéu (reference):

- Trong Java c6 3 kiéu dir liéu tham chiéu:

Kiéu dir liéu Mién gia tri
Mang (Array) Tap hgp cac dir liéu cung loai.
LGp (Class) Tap hgp cac bién va cac phuang thirc.

Giao dién (Interface) L& mét I8p triru tugng dudce tao ra d€ bd sung cho cac k& thira da 16p
trong Java.

ll. BIEN VA HANG TRONG JAVA:
1) Bién:
- Viing nhé luu trir tam thoi dit liéu nhap vao hay tinh toan dé xur 1y. Gia tri cta bién
c6 thé thay doi.
Khai bdo 1 bién:

<kiéu dit 1liéu> <tén_bién>;

Khai bao nhiéu bien:

<kiéu dir liéu> <bién 1>, <bién 2>,...;
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Khai bdo bién:

<kiéu dir liéu> <tén_bién>;

Vi du:
int x;
float a. b=6;
2) Hing:
- Viing nhé luu trit tam thoi dir liéu dé xur 1y. Hang c6 gia tri khong doi.
Khai bdao hang:

final <kiéu dir liéu> <tén hang>=<gia tri>;

Vi du:
“ final int MAX=100; //khai ba&o hing MAX c6 gia tri 100.

IV. CAC PHEP TOAN TRONG JAVA:
1) Phép todn s hoc:

Phép toan s6 hoc Y nghia Phép toan so sanh Y nghia
+ Phép cong > LSn hon
- Phép trir >= Lén hon hay bang
* Phép nhan < Nho hon
/ Phép chia (nguyén,thuc) <= Nho hon hay bang
% Phép 13y s6 du' (nguyén) == Bang
++ Tang mot don vi 1= Khac
-- Giam mot don vi ! Pha dinh
Phép toan ludnly Y nghia Phép toan khac Y nghia
&& Va = Gan
[l Hay ;) Thay d8i dé uu tién
? biéu kién L] Truy xuat phan tr cia mang

Diic bigt: phép toan + con dung v6i y nghia néi chudi.
- Number + String -> String
- Boolean + String -> String
Vidu:
System.out.println (Y Hello ” + “World!”);
// K&t quad in trén man hinh:

Hello World!
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Vi du:

int x=5;

System.out.println (“Value x =" + x);
// Két qud in trén man hinh:

Value x=5

2) Chuyén kiéu trong java:
- Chuyén s6 nguyén sang sb thuc va nguoc lai:
Vidu:
int n=5;
double x;
x=n;
System.out.println(d);
//két qua in trén man hinh: 5.0
Vidu:
double x=15.7;
int n;
n=(int) x;
System.out.println(n);

// Két qua in ra man hinh: 15

- Chuyén dir liéu chudi sang sb: sir dung cac phwong thirc cua cac 16p bao kiéu sd
(Integer. Long. Float. Double...)

Integer.parselInt (chudi dang sé nguyén)
Float.parseFloat (chudéi dang s6 thuc)
Double.parseDouble (chuéi dang sé thuc)

Vidu:

Int n;

n= Integer.parselnt (“12”);

// n cb giad tri la 12

Vidu:

double x;

x= Double.parseDouble (“12.25");
// n cb gid tri la 12.25
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V. NHAP XUAT TRONG JAVA:

Ta dé dang xuat mot gia tri ra thiét bi chuan bang cach goi 1énh System.out.println ().
- Tru6c JDK1.5. khong c6 phuwong phap thuan loi dé doc 1 gia tri tir console window.
- Trong JDK1.5. java cung cap ludng nhap Scanner dé doc 1 gia tri bat ky tir console

window.

1) Lop Scanner:

Dung dé doc gia tri tir mgt console. Cac bude doc dit li¢u tir console:
- Tao luon nhap chuan.

- Sir dung cac phuong thirc doc dir li¢u twong ing.

a) Tao luéng nhdp chudn:

Cu phap:

Scanner in = new Scanner (System.in) ;

b) Cdc phwong thirc doc dir liu:

in.nextLine ()
in.nextInt ()

in.nextDouble ()

doc dong dir liéu
doc mét s6 nguyén
doc mét s6 thuc

Vidu:

}

Scanner in

String name

int age

System.out.println ("Hello.

import java.util.*;
public class InputTest/{
public static void main(Stringl[]
new Scanner (System.in);
System.out.print ("What is your name?
= in.nextLine () ;
System.out.print ("How old are you?
in.nextInt ();

// display output on console

you'll be " +(age + 1));

Trang 14
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Chu y:
- Néu sir dung phién ban truéc JDK1.5.0. ta s& rat khé khan dé doc gia tri tir nguoi
ding & ché d6 console. Phuong phap don gian 13 nén st dung hop thoai

(JOptionPane). V61 [énh nhu sau:

String input = JOptionPane.showInputDialog(“Théng bao”) ;

How old are you?

"

29

0K Cancel

- Két qua nhan duoc 1a kiéu chudi. Pé chuyén dir liéu sang kiéu sé ta dung phuong

thirc chuyén kiéu: Integer.parselnt hoic Double.parseDouble
Vidu:
import javax.swing.*;

public class InputTest/{

public static void main(String[] args) {
your name?");

are you?");

int age = Integer.parselnt (input)
JOptionPane.showMessageDialod (null."Hello. " + name
+ ". Next year. you'll be " +(age + 1))

System.exit (0) ;

}

V1. CAU TRUC DIEU KHIEN:
1) Y nghia:
Dung lam thay ddi trat tu thi hanh 1énh cta chuong trinh.
Céc cau trac gom:
- Cau Iénh diéu kién: if. switch.

- Cau Iénh 1ap: for. while. do-while.

- Cau Iénh: break. continue. return.
2) Lénh va khéi lénh:
a) Lénh:
- La mot chi thi duge két thuc bﬁng dau cham phéy “r
Trang 15
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b) Khoi lénh:
- La tap hop nhiéu 1énh nam trong mot cip moc “{” va «}”
Vidu:
{
int x =5; // 1lénh 1
System.out.println (“Giad tri x=" +x); // 1lénh 2
}
3) Céu lénh diéu kién:
a) Cdu lénh if ..else:

Dang 1 (if thiéu):

if (<biéu thitc diéu kién>)
{ <lénh 1>
<lénh 2>

}

Dang 2 (if thiéu):

if (<biéu thitc diéu kién>)
{ <lénh 1-1>

<1lénh 1-2>
}
else
{ <1lénh 2-1>
<1lénh 2-2>
}

Dang 3 (if mo rong):

if (<biéu thitc diéu kién 1>)
{ <lénh 1-1>
<lénh 1-2>
}
elseif (<biéu thuc diéu kién 2>)
{ <lénh 2-1>

<1lénh 2-2>
}
else
{ <lénh 3-1>
<1lénh 3-2>
}
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Vidu:
- Chuong trinh sau kiém tra xem s6 nguyén duoc nhap vao tir ban phim 1 s6 chan hay
1é va hién thi thong bao phu hop.
import java.util.Scanner;
public class CheckNumber {
public static void main(String args|[]) {
Scanner in = new Scanner (System.in);
System.out.print (“Input a integer value:”);
int num = in.nextInt () ;
if (num %2 == 0)
System.out.println (num + “ is an even number”);
else

System.out.println(num + “ is an odd number”);

=4 C:AWINNT dsystem32hemd. exe -0l x|

D:“Lab2*>javac CheckMumbher. java ﬂ
D:sLab2>java CheckMumber

Input a integer value:8

# iz an even numbher

Dz~ Lah2

1| | v

Két qua ciia chwong trinh CheckNumber
b) Cdu lénh switch:

Cu phap:
switch (<biéu thuc>)
{
case <gia tri 1>: 1lénh 1;
break;
case <gia tri 2>: 1lénh 2;
break;
default: lénh n;
Luwu y:

- Biéu thirc trong cau 1énh switch phai c¢6 gia tri kiéu nguyén (byte,char)
Vidu:
- Chuong trinh sau kiém tra ngay hién tai 1a thir may trong tuan.
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import java.util.Date;
class DateTest/{
public static void main (String agrs|[]) {
Date today = new Date();
int day = today.getDay();
switch (day) {
case 0: System.out.println ("Today is Sunday"):;
break;
case 1l: System.out.println("Today is Monday") ;
break;
case 2: System.out.println ("Today is Tuesday");
break;
case 3: System.out.println("Today is Wednesday");
break;
case 4: System.out.println ("Today is Thursday");
break;
case 5: System.out.println ("Today is Friday"):;
break;
case 6: System.out.println ("Today is Satuday"):;
break;

default: System.out.println("Invalid day of week");

=4 C:AWINN T vspstem32\emd. exe - 10| x|

:sLab2>javac DateTest.java ﬂ

tsLab2>java DateTest
oday is Monday

twLabh2)

|4 | W

Két qui ciia chwong trinh DateTest
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4) Céu triic vong lip:

a) Vong lap while:

Cu phap:

}

while (<biéu thwtc diéu kién>) {
<1lénh 1>;
<1lénh 2>;

b) Vong lap do..while:

Cu phap:

do{

<1lénh 1>;
<1lénh 2>;
}while (<biéu thic diéu kién>) ;

c) Vong lap for:

Cu phap:

}

for (<khdi tao>;<Bthuic diéu kién>;<Bthitc thay ddi>) {
<1lénh 1>;
<1lénh 2>;

Vidu:

}

}

public class LoopTest/{
listNumsl (3);
1listNums?2 (4) ;
listNums3(5);

// while loops

int i=0;

while (i<=max) {

System.out.println ("Number:

it+; //i=1i+1;

// do loops
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public static void listNums2 (int max) {
int 1=0;

do{

i++;
}while (i<=max) ;
}
// for loops
public static void listNums3 (int max) {

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

System.out.println ("Number: " + 1i);

System.out.println ("Number: " + 1i);

=10l x|

:snLab2>javac LoopTest. java

:sLab2>java LoopTest
umber:

L] |

Két qua chwong trinh Loop Test.java
5) Cau lénh break, continue va return:
a) Lénh break:

- Khi gap 1énh break, chuong trinh sé& di chuyén diéu khién ra khoi khéi lénh.

Trang 20




Ldp trinh Java Cdu triic Idp trinh co ban trong Java

Vidu:

int 1 = 1;

while (true) {
if(i == 3)

break;

System.out.println (i) ;
i++;

}

<Lénh k> =

- Khi 1 = 3 thi chuong trinh thoat khoi vong 1ap va thuc hién 1énh k.
b) Lénh continue:

- Di chuyén diéu khién sang lan lap ké tiép va khong thyc hién 1énh dimg sau né.
Vidu: |
for (i=0; i<5; i++){

1f(1%2 == 0)

continue;
System.out.println (i) ;
}

- Khi i = s6 chin thi chuwong trinh s& khong thuc hién 1énh in i ma thuc hién tiép vong
lap ké.

c) Lénh return:

- Cham dut su thuc thi ciia mot phuong thirc va tra vé gia tri cho 101 goi phuong thirc.
Cu phap:

return;
Hoac
return <gia tri>;

VI. MANG (Array):
Mang 1a mot cdu trac dit liéu ma & d6 nd luu trit tap hop cic phan tir ¢6 gia tri cung kiéu.
Ta truy xuét 1 phan tir cia mang thong qua tén mang va chi s6 (index) cuia no.

1) Ming 1 chiéu:
Khai bao:

<kiéu dit liéu> <tén mang>[];
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Int al];
Int b[]=new int[10]; // via khai bdo vita clp phéat
int c¢[] ={2,3,5,7,11,13}; // vua khail bdo va khdi tao
- Chi s6 phan tir ciia mang xuét phat tir 0 — kich_thudc - 1
- PBé biét s6 phan tir cia mang, ding phuong thirc length
Vidu:
for(int i = 0; 1 < a.length; i++)
System.out.println(al[i]);
- Trong JDK1.5. ta ¢6 thé dung vong lap for each dé duyét tap hop (mang).
Cu phap:

for(<bién>:<tap_hqp>){
<1lénh 1>;
<1lénh 2>;

}
Vidu:

for(int x:a)

System.out.println (x);
Vidu:
- Nhap méang sd nguyén cé n phan tir bang console windows. Tinh tong mang vira
nhap.
import java.util.Scanner;
public class ArrayTest{
public static void inputArray(int a[], Scanner in) {
for(int i=0;i<a.length;i++) {
System.out.print ("Input al["+i+ "]:");

ali]=in.nextInt () ;

}
public static void outputArray(int al]) {

for(int i=0;i<a.length;i++) {

System.out.print (a[i] + " ");

}

public static int sumArray (int al]) {
int s=0;
for(int i=0;i<a.length;i++) {
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s+=alil];
}
return s;
}
public static void main (String args|[]) {
int al]l,n;
Scanner in = new Scanner (System.in);
System.out.print ("Input the elements of the array:");
n= in.nextInt () ;
a= new int[n];
inputArray(a.in);
System.out.println ("\n-———=--=-=---—--—-—-—-—-----———————— "y
System.out.print ("Array is:");

outputArray(a) ;

System.out.println("\n-—--—-------—--—-—-——-—————————— ")
System.out.println ("Sum of the array:" +sumArray(a));
System.out.println("-----——---—-—-—-—-———-—————————— ")

e CAWINDOWS\system 32\emd. exe

D:=“Lah2*>javac Arraylest.java :J

D:“Lah2>java HArravlest

Input the elements of the array:-4
Input alB1:8

Input al11:3

Input al2l1:6

Input al3l1:=9

Array iz=:8 3 6 9

Sum of the array:26

D=“Lah2>
< | LH

Két qua chwong trinh ArrayTest.java

2) Ming 2 chiéu:
Khai bao:

<kiéu di liéu> <tén mang>[][];
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Cip phdt viing nho:

<tén mang> = new <kiéu dit 1liéu>[sd dong] [sd cdt];

Vidu:
int alll[];
a= new int [3][3];
int b[][]= new int [3]1[2]; // khai bado va cép phéat
int arrayl[] ={{16, 3, 2, 13},
{5, 10, 11, 8},
{9, 6, 7, 12}};

- Truy xuat phan tir dong i. cot j cia mang: bJ[i][j]

Duyét mang 2 chiéu:
Vidu:
for(int row = 0;row < array.length;row+t+) {

for (int col = 0;col < arrayl[row].length;col++) {

System.out.println (™ ” + arrayl[row] [col]);

}

System.out.println (“\n”) ;
}

- Dung vong lp “for each” dé duyét mang 2 chiéu:

for(int[] row:array) {
for(int x:row){
<1lénh 1>;
<1lénh 2>;
}

}

ViIl. GOl (package):
1) Khdi niém:

Goi 1a thu muc chira mot hay nhiéu tap tin .class sau khi bién dich tir tap tin ma nguén

(.java) nham muc dich phan phéi cho nguoi ding khac sir dung lai. Géi c¢6 tinh phan cap
(g6i 16ng goi).
Uu diém cia viéc tao goi:

- Cho phép t6 chtrc cac 16p vao nhitg don vi nho hon

- Giup tranh dugc tinh trang trung 13p khi dat tén.

- Cho phép bao vé cac 16p ddi twong

- Tén goi (Package) c6 thé dugc dung dé nhan dang chirc nang cua cac 16p.
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Mot s6 goi chuan ctia java:
- java.lang
- java.applet
- java.awt
- javax.swing
- java.io
- java.util
- java.net
- java.awt.event
- java.rmi
- java.security
- java.sql

2) Tao goi:
DPé dat mot 16p vao goi. dat 1énh tao goé1 vao dong dau cua tap tin ma nguén
Cu phap:

package <tén_ géi>;

Vidu:
package my.com;
public class Common {
public static boolean evenCheck (int x) {
if (x%2==0)
return true;

return false;

}

3) Swr dung lai Iop trong goi:
Mot chuong trinh .java muén sir dung mot 16p da cai dit. ta phai nhap 16p nay ¢ dau
chuong trinh (gidng nhu include tap tin .h trong C).
Cu phap:

import <tén_ géi>.<tén 16p>;
import <tén géi>.*;

Vidu:
import my.com.Common;
public class CommonTest {

public static void main(String args|[]) {
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int x=4;
System.out.println ("Even x test:" +

Common.evenCheck (x)) ;

}
Luu y:

- Dong 1énh khai bao tao goi phai 1a dong dau tién trong tap tin khai bao 16p.

- Céc tap tin khai bdo 16p trong cung goi phai duge luu trong cung mdt thu muyc.

- Khong nén tham khéo toan b mot goi vi s& 1am ton bd nhd trong khi chi truy cép
dén mot vai 1p trong goi.
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Chwong 3 LAP TRINH HPONG BOI TUONG

Sau bai hoc nay, hoc vién c6 thé:
- Giai thich cac ddc diém cua 1ap trinh hudng ddi tuong
- Hiéu dugc mau chung cia 16p
- Hiéu duoc phuong thirc khdi tao (Constructor)
- Giai thich khai niém Overloading phuong thuc va Overriding phuong thirc
- Hiéu dugc tir khoa this, super
- Phén biét duoc dir liéu va phuong thic thé hién véi dir liéu va phuong thirc 16p
(static)

. KHAI NIEM:

1) Khdi ni¢m ldp trinh hwéng doi twong

- Lap trinh huéng Dbi tuong (OOP) 1a mot phuong phéap thiét ké va phat trién phan
mém. Nhiing ngon ngit OOP khong chi bao gdm ct phap va mot trinh bién dich
(compiler) ma con c6 mot moi truong phat trién toan dién. Mbi trudng nay bao gom
mot thu vién dugc thiét ké tot, thuan lgi cho viéc sur dung cac doi tuong.

- Trong OOP, mdi van dé dugc chia ra thanh nhiéu yéu td, duoc goi 1a cac Pdi tuong
(Objects) hodc cac Thyc thé (Entities).

- Chung ta str dung k¥ thuat huéng d6i tuong dé anh xa nhiing thyc thé ching ta gap
phai trong doi sdng thyce thanh nhitng thuc thé twong tr trong mdy tinh.

2) Dic diém ciia lgp trinh hwéng doi twgng:
Sw dong gdi (Encapsulation): La viéc gom chung dit liéu va cac thao tac lién quan dén
dir liéu thanh mot thé thong nhat, tranh duoc céc thao tic khong hop 18 tir bén ngoai.
Tinh ké thira (Inheritance): Mot 16p méi co thé xay dung tir mot 16p cii thong qua su ké
thira. Sy ké thira c6 thé 1a ké thira dit liéu va cac phuong thic.
Tinh da hinh (Polymorphism): Tinh da hinh cho phép mo ta nhiing phuong thure co tén
gidng nhau trong cuing mot 16p hodc trong cac 16p khic nhau. No6i cach khac, mot thao
tac c6 thé duoc cai dit khac nhau trong cling mét 16p hay trong nhiing 16p khéc nhau.

II. DOI TUONG — LOP:
1) Déi twong (object):

a) Poi twong trong thé giGi thrc:

Bao gdom 2 thanh phan:
- Cac thudc tinh.
- Cac hanh dong.
Vi du: Xét d6i tuong hinh tron trong mat phang, co
- Thudc tinh: ban kinh,..
- Hanh dong: tinh chu vi, tinh dién tich,...
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b) Poi twong duwdi goc do lap trinh:

péi tuong = thudc tinh + phuong thirc

2) Lop (Class):
La cau triic md ta cho cac dbi tuong cung céc tinh chat dic trung. Lop phai chi ra thanh
phan thudc tinh va cac phuong thirc ciia ddi tugng thudce 16p
a) Dinh nghia lop:

Cu phap:

[modifier] class ClassName {

modifier data-type fieldl;
modifier data-type field2;

Cac thudc tinh I6p

modifier data-type fieldN;

//Constructor
modifier ClassName (cparamsl) {
// body of constructor

Cac phwong thic lop

}

modifier ClassName( cparams2) {
// body of constructor

}

/ /Method

modifier return-type methodNamel (parameters) {
// body of method

}

modifier return-type methodName2 (parameters) {
// body of method
}

}

Vi du: Dinh nghia 16p Circle (hinh tron)
package shape;
public class Circle{
// khai bdo thanh phidn thudc tinh
private double radius;
// dinh nghia Constructor
public Circle () {
radius=1.0;
}
public Circle(double r) {
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radius=r;

}

//dinh nghia phuong thutc

//cdp nhdt gid tri cho thudc tinh radius

public void setRadius (double r) {
radius=r;

}

// doc gid tri cua thudc tinh radius

public double getRadius () {
return radius;

}

// tinh dién tich

public double area () {
return radius*radius*Math.PI;

}

// tinh chu vi

public double perimeter () {
return 2*radius*Math.PI;

}

// phuong thtc chinh

public static void main(String args|[]) {
Circle myCircle = new Circle();
myCircle.setRadius (3.0);
System.out.println ("Radius is:" +

myCircle.getRadius());
System.out.println ("Area of circle is:" +
myCircle.areal());

System.out.println ("Perimeter of circle is:" +

myCircle.perimeter());
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et C:AWINDOWSsystem32emd. exe

D:“Labh2*javac —d . Circle.java :J
D:-Lah2>java Circle
Radius i=:3.8

Area of circle i=:28.274333882388138
Ferimeter of circle is:18_84955522153876

D:“Lah2>_
< | f

Két qua ciia Circle.java

3) Khai bdo va sit dung déi twong:
Mot khi 16p da duoc dinh nghia, ta c6 thé dé dang khai bao bién (d6i tuong) cua 16p theo
ct phdap sau:

<ClassName <objectName>;

Vidu:
Color blue;
Point start;
- Gi4 tri ma d6i twong tham chiéu ban dau 1a null.
- Trude khi st dung dbi trong, can phai khai tao d6i tuong bang toan tir new

Cu phap:
objectName = new ClassName () ;
Vidu:
“ start = new Point (2, 3);

Truy xudt thanh phén ciia doi twong:
- Truy xuat thanh phan dir lidu:

objectName. fieldName

Vi du: LSp Point trong java c6 2 thude tinh x va y. Ta c¢6 thé truy xuat nhu sau:
Point p = new Point (2, 3);

int xSquared = p.x * p.x; // xSquared cd6 gid tri 4
int xPlusY = p.x + p.y; // xPlusY cb6 gid tri 5

p.x = 7;

xSquared = p.x * p.x; // xSquared cb6 gia tri 49
- Truy xuat (goi) thanh phan phuong thic:

variableName .methodName (param) ;

Vi du:
String s = new String(“Hello Word”);
int len = s.length(); // len cé6 gia tri 10
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|| int index = s.indexOf (“Wo”); // index cé6 gid tri 6
4) Phuwong thirc:
a) Phuong thirc:

Phuong thire 12 nhing ing xtr ciia 16p 1én cac thanh phan dir liéu hay Ién cac tac dong
bén ngoai. Phuong thirc dugc dinh nghia theo cau trac sau:

[modifier] <kiéu tra vé> <tén phuong thuc>([cac tham

sé]) {
// than cta phuong thuc

}

Mot phuong thire c6 céac tinh chat bo tir (modifiers) nhu:

- public: ¢6 thé truy cép tir bén ngoai 16p dinh nghia
- protected: chi duoc truy cap tir 16p dinh nghia va nhiing 16p dan xuat cia 16p do.
- private: chi dugc truy cép trong ban than 16p dinh nghia.
- static: mdt phuong thirc cua 16p, chung cho moi phién béan cua 16p.
- abstract: khong dugc cai dat gi trong 16p.
- final: khong bi dinh nghia chong (overriding) & cac 16p dan xuat .
- synchronized: dung dé chi mot phuong thirc toi han, ngin cac tac dong cia ddi tuong
khac 1én dbi tuong trong khi viéc dong bo hoa dang thuc hién.
b) Constructor:
- Con goi la phuong thirc khéi tao.
- Constructor 1a mot phuong thure dac biét dugce goi tu dong khi chuong trinh tao mot
dbi twong méi véi toan tir new.
- Phuong thire Constructor phai c6 clng tén véi 16p va khong khai bao kiéu tra ve.
- Phuong thtrc Constructor gan céc gia tri ban dau cho thudc tinh ciia ddi tugng va cac
cong viéc can thiét truéc khi dwa dbi tuong vao hoat dong.
Vi du: Dinh nghia 16p Employee
class Employee{
// instance fields
private String name;
private double salary;
private int age;
// constructor
public Employee(String n, double s, int y) {
name = n;
salary = s;
age = y;
}
// method
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public String getName () { return name; }

public double getSalary(){ return salary; }

public void raiseSalary (double byPercent) {
double raise = salary * byPercent / 100;
salary += raise;

}

public String toString() {

return "Name:" + name + "\nSalary:" + salary +
"\nAge:" + age;

}
} // end class Employee

public class TestEmployee{
public static void main(String args|[]) {
Employee emp = new Employee ("James",750,35);
System.out.println (emp.toString());

et C:AWINDOWSsystem32emd. exe

D:sLab2>javac TestEmployee.java :J
D:~Lab2>java TestEmployee

Hame - James

Salary:750.08

Age =35

D:sLah2»_
«| | f

Két qua ciia TestEmployee.java

Chu y:

- Néu mot 16p khong co constructor, Java s& gan cho né mdt constructor mic dinh. Do
1a khoi tao tat ca thanh phén dir li€u cua 16p theo cac gia tri mdc dinh cua kiéu dir
liu twong tng. Tuy nhién diéu d6 rat nguy hiém va thiéu than trong. Do d6 ta ludn
phai x4c dinh mot constructor cho mdi 16p da tao.

c) Tw khoa this:

- Moi 16p trong java ludn ton tai mot bién an this.

- Thanh phan nay dugc s dung trong khi chay va tham khao dén ban than 16p chua
nos.
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Vidu:
// dinh nghia constructor cho 16p Employee

public Employee (String name, double salary, int age) {

this.name = name;
this.salary = salary;
this.age = age;

Trong vi du trén do céc tén bién tham sb clng tén véi cac dir liéu ciia 10p dé dé hiéu khi
sir dung. Trong trudng hop nay, ta phan biét duoc dit lidu ciia 16p nhd ding bién this.
5) Khai bdo chong phirong thirc (overloaded method):
- Khai béo chdng phuong thirc 14 ta tao ra nhiéu phurong thirc c6 ciing tén, cic phuong
thirc chi khéc nhau & cac tham so.
- Do d6 khi goi mot phuong thirc ¢6 khai bao chong, ta phai xac dinh diing tham s6
can goi theo dé phuong thue tuong tng thuc hién.
Vi du:
- Dinh nghia 16p Point3D
class Point3D{
double x;
double vy;
double z;
Point3D (double x) { )
this(x,0,0);
}
Point3D(double x, double vy) {

this(x,y,0);
}

Contructor chong nhau.

> Cac phuwong thirc

Point3D(double x, double y, double z){
this.x = x;
this.y = vy;

this.z = z;
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void move (double x, double y, double z)f\
this.x = x;

this.y = vy;

this.z = z;

}

void move (double x, double vy) { >_ Cac phuong thirc
this.x = x; move chong nhau.

this.y = y;
}
void move (double x) {

this.x = x;

}
- Str dung 16p Point3D
class Point3DTest{
public static void main (String args|[]) {
Point3D p = new Point3D(1.1, 3.4, -2.8);

p.move (5) ;

System.out.println(Yp.x = “ + p.x);
System.out.println(Yp.y = “ + p.vy);
System.out.println(“p.z = “ + p.z);
p.move (6,6);

System.out.println(Yp.x = “ + p.x);
System.out.println(Yp.y = “ + p.vy);
System.out.println(“p.z = “ + p.z);

p.move (7,7,7);

System.out.println(Yp.x = “ + p.x);
System.out.println(Yp.y = “ + p.vy);
System.out.println(“p.z = “ + p.z);
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D:sLab2>javac *.java :‘
D:xLab22>java Point3DTest

p.x = 5.8

p-y = 3.4

p.2 = 2.8

p.x = b.8

p-y = 6.8

p.z = 2.8

p.x = 7.8

p.y = 7.8

p.z = 7.8

D=~Lab2>

< | f

Két qua chwong trinh Point3DTest

6) Dit liéu lop va phwong thirc lop (static):

a) Dit ligu lop:

- La dir liéu dung chung (toan cuc) cho tat ca cac ddi tuong cung kiéu 16p.

Khai bao:

static <kiéu> <ténbién>;

Vidu:

Aclass x

Aclass y

a

class Aclass{
static int a;

int b;

new Aclass|() ;

new Aclass () ;

<——| Gidng nhau I__>

b

a

«—— Khicnhau f——>

b

- Thyc hién gén gia tri:

X.a =
X.b =

y.a =
y.b =

10;
20;
30;
40;

- Két thuc 4 cau 1énh trén ta ¢6 x.a =30, x.b =20
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b) Phuong thirc lop:

- La phuong thirc ddc trung khong can truy cap dir liéu phién ban (non-static) cua 16p.
- Phuong thtrc 16p thuong twong tu nhu ham toan cuc trong cac ngon ngir khac.
- Phuong thire 16p chi truy xuat dit lidu toan cuc (static).

Cu phap:

public static <tén phuong thuc>([cac tham s81) {
// than cta phuong thuc
}

Pé truy xuét phuong thirc 16p ciia 10p, ta ding ct phap sau:

<ClassName>.<methodName> ( [params) ;

Vidu:
class Bclass{
static int a;
int b;
public static void f£1 () {
a++; // Truy xudt hop 1é
b++; // Phat sinh 16i

public void £f2 () {
b++;

}

- Thyc hién goi phuong thure tinh:

Bclass.f1();

Bclass.f2(); // Phat sinh 186i vi f2 khéng 1la static

lll. SU KE THUA LOP:
Trong OOP, rat nhiéu khi ta tao mot 16p méi dya vao mot 16p da biét. Khi d6 tat ca tinh
chat cua 16p cii (dir liéu va phuong thiic) sé trd thanh tinh chat cua 16p méi. Ta goi 16p
moi 13 16p dan xuét tir 16p cii (derived class) hay con goi 1a 16p con (subclass). Con 16p

cli dugc goi 1a si€u 16p (superclass).

A Lop Superclass (I6p cha)

A

B Lop Subclass (I6p con)
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1) Pinh nghia lop ké thira:
Cu phap:

[modifier] class <LOp Con> extends <Lép Cha>{
// khai bdo dit liéu mdbi

// dinh nghia phuong thitc méi

}

- Tat ca cac 16p khi dinh nghia trong java déu 1a 16p dan xuat tir 16p Object mic dinh
ctia Java. Nhung ta c¢6 thé bé qua khai bao extends Object trong khi viét chuong
trinh (day 1a dang ké thira ngam dinh).

Vidu:

- Xét quan hé giita 16p Cylinder (hinh try) va 16p Circle (hinh tron). Néu da co 16p
Circle, muén dinh nghia 16p Cylinder, ta dé dang nhan thay rang Cylinder 14 hinh anh
dac biét cua Circle. Do d6 ta co thé dan xuét tir 16p Circle dé dinh nghia 16p
Cylinder.

Circle

radius: double

setRadius(double):void
getRadius (): double
area (): double
perimeter (): double

|

Cylinder

length: double

setLength(double):void
getLength (): double
volume (): double

Mo hinh UML
- Lép Circle.java
package shape;
public class Circle{
// Khai bdo thanh phidn thudc tinh
private double radius;
// Constructor

public Circle () {
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radius=1.0;
}
public Circle(double r) {
radius=r;
}
// Cap nhdt giéd tri cho thudc tinh radius
public void setRadius (double r) {
radius=r;
}
// doc gid tri cua thudc tinh radius
public double getRadius () {
return radius;
}
// tinh dién tich
public double area () {
return radius*radius*Math.PI;
}
// tinh chu vi
public double perimeter () {

return 2*radius*Math.PI;

}
- Lép Cylinder.java
package shape;
import java.text.DecimalFormat;
public class Cylinder extends Circle({
// Khai bdo dit liéu méi
private double length;
// Constructors
public Cylinder () {
super () ;
length=1.0;
}
public Cylinder (double radius,double length) {

super (radius) ;
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this.length=length;

}

// cdp nhadt giéd tri thudc tinh length

public void setLength (double length) {
this.length=length;

}

// doc gié& tri thudc tinh length

public double getLength () {
return length;

}

// tinh thé tich

public double volume () {
return super.area() *length;

}

// phuong thic chinh

public static void main(String args|[]) {
Cylinder cyl = new Cylinder(2.0,3.0);
DecimalFormat fmt = new DecimalFormat ("0.00");
System.out.println (YRadius of cylinder:” +

cyl.getRadius());
System.out.println (“Length of cylinder:” +
cyl.getLength());

System.out.println (“Wolumn of cylinder:” +

fmt.format (cyl.volume()));

et C:AWINDOWShsystem32emd. exe

D:~Lab2>javac —d . *.java :4
D:=“Lah2*>java shape.Cylinder
Radius of cylinder:2.8

Length of cylinder:3.8
Yolumn of cylinder:37.78

D=~Labh2>
< | f

Két qua ciia Cylinder.java
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2) Tw khoa super:
Tur khéa super dung dé tham chiéu dén 16p cha cua 16p dang xét twong tu nhu tir khoa
this 1a mot tham chiéu dén ban than 16p dang xét.
Cu phap:

super ([params]) //goi Contructor 1lép cha
super .<methodName> ( [params]) //goi phuong thitc 1ép cha

3) Dinh nghia lai phwong thirc (Orverriding method)
Do tinh thira ké, 16p con nhén tat ca cac phuong thirc public hay protected cta 16p cha
lam cta minh va ciing c6 thé thay thé cac phuong thirc nay néu thay can thiét bang cach
khai béo chong.
Vi du:

- Trong vi du trén, do tinh ké thira, 16p Cylinder nhan phuong thirc area () cua 16p
Circle la phuong thitc ciia minh, nhung trong ngit canh 16p Cylinder, cach xur 1y cua
phuong thtic area () khong con phu hop, khi d6 16p Cylinder c6 thé khai bao chdng
phuong thirc area () cuia 16p cha n6é nhu sau:

- Lép Circle.java

package shape;
public class Circle{
// khai bdo thanh phidn thudc tinh

private double radius;

// tinh dién tich
public double area () {
return radius*radius*Math.PI;
}
// tinh chu vi
public double perimeter () {

return 2*radius*Math.PI;

}

- Lop Cylinder.java

package shape;

import java.text.DecimalFormat;
public class Cylinder extends Circle({

// khai bdo di liéu mébi

private double length;
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// dinh nghia lai phuong thtc area/()
public double area () {

}

}

return 2*super.area () + super.perimeter()*length ;

// tinh thé tich
public double volume () {

return super.area() *length;

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

Cylinder <c¢cyl = new Cylinder(2.0,3.0);
DecimalFormat fmt = new DecimalFormat ("0.00");
System.out.println (YRadius of cylinder:” +
cyl.getRadius());
System.out.println (“Length of cylinder:” +
cyl.getLength());
System.out.println (“Wolumn of cylinder:” +
fmt.format (cyl.volume())):;
System.out.println (Y“Area of cylinder:” +

fmt.format (cyl.area()));

et C:AWINDOWSsystem32emd. exe

D:vLabh2*javac —d . *.java i‘

D:“Labh2>java shape.Cylinder
Radius of cylinder:-2_.8
Length of cylinder:-3.8
Uolumn of cylinder:=37.78
Area of cylinder:62.83

D:vLah2>_ =
< | | b

Két qua ciia Cylinder.java

4) Cac bé tir ciia lop (class modifiers):

Lé&p trong java c6 3 tinh chét ddc trung boi 3 tir khoa bo tir sau:

- public - 10p ¢6 thé duogc truy cap tir cac khdi khac (packages).
- final : 16p khong thé tao dan xuat (16p hang)
- abstract : 16p triru tugng.
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5) Lop trieu twong
Doi khi ta dinh nghia mot 16p ma khong thé biét va dinh nghia cac thanh phan, phuong
thirc ctia n6. Ta khai bao 16p d6 1a mot 16p triru tugng. Cac thanh phan & cac 16p dan
xuat s& dugc khai bao cu thé.

Shape

Cirlce Retangle

y N

Cylinder

Ta dinh nghia 16p Shape 1a 16p triru twong, do khong thé dinh nghia cic thanh phan cia
16p mot cach cy thé.
Cu phap:

public abstract class <tén 1l6p truu tuong>{
public abstract <kiéu dir liéu> Phuong thuc () ;

}

Vidu:
public abstract class Shape/{

public abstract double area();
}
// 16p Circle din xudt tu 1lép Shape
public class Circle extends Shape{
public double area() {
// chi tiét xu 1y tinh dién tich

}
// 16p Rectangle din xudt tu 1l6p Shape
public class Rectangle extends Shape/{
public double area () {
// chi tiét xu 1y tinh dién tich
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}
}
Luu y:
- Mot phuong thire tinh (static) hay riéng tu (private) khong dugc dinh nghia la triru
tuong, vi khi dugc khai bdo 1a private hay static, cac phuong thirc nay sé khong dugc
khai bao chong (overriding) boi cac 16p dan xuat.
6) Lop trong (Inner class):
Lép trong, hay 16p 16ng (nest class), 14 16p duoc dinh nghia trong pham vi mét 16p khéc.
Vidu:
public class TestProgram{
static int currentCount;
// inner class
static class Apple{ \
private int weight;
public Apple (int weight) {
this.weight=weight;

currentCount++; >_ Lép trong Apple

}
public int getWeight () {

return weight;

}

} //end inner class j

public static void main (String argsl|[]) {
Apple a = new Apple(1l5);
System.out.println (a.getWeight());
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et C:AWINDOWSsystem3emd. exe

D:vLabh2*javac TestProgram.java :EJ

D:sLab2>dir

18-17-2686 B2:86 PM <DIR>
18-12-2886 B2:86 PM <DIR>

18-1?-28806 B2:87 PM 487 TestProgramffApple.class
18-1?-28006 82:87 PH 48 TestProgram.class
18-17-2806 B02:87 PM 455 TestProgram.java

3 File<s> 1,482 hytes

2 Divr<sl L.882,.257. 488 bytes free

D:=“\Lah2*>java TestProgram
15

D:sLah2>_
4| | LH

Két qua ciia TestProgram.java

Dac tinh cua l6p trong la:

- Lop trong c6 thé tham chiéu dit liéu va phuong thic dinh nghia tai 16p (10ng) ngoai.
Vi véy ta khong can chuyén tham chiéu cua 16p ngoai dén phuong thirc tao dung cua
16p trong.

- Lép trong c6 thé 1am cho chuong trinh trd nén don gian va rd rang.

- Lop trong chi nham dé hé tro céng viéc ciia 10p ngoai va duge bién dich thanh 16p
OutClassNam$InnerClassName.class.

IV. GIAO DIEN (interface)

Giao dién la mot khai ni€ém mdi trong ngdn ngir 1ap trinh hién dai nhu Java, C#, C++,...

O day dumg nham 1an interface voi khai niém giao dién do hoa. Interface 13 giao dién cta
mot 16p d6i twong, nod 1a cac khai bao phuong thic hay thudc tinh public dé bén ngoai
truy Xuat.

Giao dién cta ddi twong chinh 14 phan dic ta (chi chira khai bao va khong c6 phan cai
dat) ctia mot 16p. Cai dat cu thé 1a cong viéc cua 16p. Mot ddi tuong co thé dua ra cung
lic nhiéu giao dién dé chuong trinh bén ngoai truy xuat. Thay vi sir dung 16p dé truy
Xuat toan by phuong thirc thi nha phat trién co thé gidi han cac phuong thirc ma nguoi
dung str dung thong qua giao dién.

Khi str dung giao dién, ta bat budc phai tham chiéu dén mot 16p cu thé tuong ty nhu
phép toan ép kiéu thong thudng.

Cu phap:

[modifier] interface <InterfaceName>{

}

Vi du: Ta dinh nghia 2 giao dién truy xuat 16p Stack nhu sau:
- Giao dién IStackOne.java

“public interface IStackOne({
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public boolean isFull ();
public boolean isEmpty()

}

- Giao dién IStackTwo.java

public interface IStackTwo/{
public void push (Object item);
public Object pop():;

}

- Céu tric khai bao 16p thyc thi giao dién:

[modifier] class <ClassName> implements <I1>, <I2>{
// Pinh nghia 16p

}

Vi du: Ta dinh nghia 16p Stack thuc thi 2 giao di¢n [StackOne va IStackTwo

- Tép tin Stack.java

public class Stack implements IStackOne, IStackTwo({
// khai bdo dit 1liéu
private Object datall];
private int top;
// constructor
public Stack(int size) {
data = new Object[size];
top=-1;
}
// phuong thuc kiém tra Stack day
public boolean isFull () {
return top==data.length-1;
}
// phuong thtic kiém tra Stack rdng
public boolean isEmpty () {
return top==-1;
}
//phuong thtc thém phdn t vao Stack
public void push (Object item) {
if(lisFull())

data[++topl=item;
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}

//phuong thuc 14y phan ti khdéi Stack

public Object pop () {
return datal[top—--];

}

// phuong thtic chinh

public static void main (String args[]) {
Stack s= new Stack(10);

IStackOne isone =(IStackOne) s;

IStackTwo istwo =(IStackTwo)s;

istwo.push ("C++") ;

istwo.push ("Java");

while(!isone.isEmpty()) {
System.out.println (istwo.pop()):;

e CAWINDOWS\system 32\cmd. exe

D:sLah2>javac *.java :J
D:“Lah2>java Stack

Java

C++

D:sLah2>

< | f

Két qud cia Stack.java
V. MOT SO LOP THU VIEN THUONG DUNG:
1) Lop String:

Khoi tao chudi:
String sl = new String(“Welcome to java !”);
Hodc cau Iénh tao chudi don gian:
String sl= “Welcome to java !”;
So sanh bang giira 2 ndi dung ctia 2 dbi tuong,
if (sl.equals(s2))
System.out.println(“sl same s2”) ;

else
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|| System.out.println(“sl different s2”) ;
So sanh dbi chiéu gitra 2 chudi:
“ sl.compareTo (String s2)
- Phuong thire tra vé 0 néu sl bang s2
- Phuong thire tra vé < 0 néu sl <s2
- Phuong thtrc trd vé > 0 néu s1><s2
Ghép hai chubi:
sl.concat (String s2)
- Phuong thirc tra vé chudi da duoc ghép.
Trich chudi con tir 1 chuoi:

s.substring( int begin, int end)
- Phuong thire tra vé chudi con bat dau tir chi s6 begin dén end-1
Tra vé chiéu dai chudi.
s.length ()
Truy xuat ky ty tai chi s6 index trong chudi.
s.charAt (int index)
Tim vi tri chudi s2 xuét hién trong chudi s1 bat dau tir chi sé index

sl.indexOf ( String s2, int index):

- Phuong thirc tra vé -1 néu khong c6 chudi s2 trong sl.

- Phuong thirc tra vé 1 néu khong c6 chudi s2 trong sl.
String sl= "Welcome to java !";
String s2= "java";

int pos = sl.index0Of(s2,0)); // gid tri cua pos la 11
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Chwong 4 LAP TRINH GIAO DIEN PO HOA

Sau bai hoc nay, hoc vién c6 thé:

- St dung duoc cac thanh phan GUI (Graphics User Interface) dé phat trién ing dung
dd hoa.

- Hiéu duoc md hinh bién ¢ (su kién) trén thanh phan GUI.

- Xac dinh dugc cac giao dién ling nghe va xtr 1y bién ¢b cho cac thanh phan.

l. KHAI NIEM:

- Khi Java duoc phat hanh, cac thanh phan dd hoa tip trung vao thu vién mang tén
AWT (Abstract Windows Toolkit). AWT rét hitu ich trong thiét ké chuong trinh g
dung GUI nhung khong dung dé thiét ké nhitng project GUI toan dién. Ngoai ra,

AWT c6 kha nang mac 18i & hé nén. Tl Java 2, cac thanh phan giao dién ngudi dung
thay thé bang thu vién Swing linh hoat, da ning va manh mé& hon.Thanh phan Swing
it phu thuoc hé nén hon. Mic du thanh phdn AWT van duoc hd tro trong Java 2,
nhung ban nén lap trinh véi thanh Swing, boi 1& thanh phan AWT dan dan sé& 15i thoi.

- Java cung cap thu vién 16p rat phong pht nham tro giup thiét 1ap giao dién ngudi
dung dang dd hoa. Ta c6 thé su dung nhiéu 16p thiét ké GUI khac nhau nhu khung,
panel, nut nhén, trudong van ban, vung van ban, hop combo, 6 chon, nit radio, menu,
thanh cubn,... dé thiét ké giao dién nguoi ding.

e SwingSet

File Look &Feel Themes Options

e e | |~ =528 =) A% oM B ] el

faunun Derma | Source Code |

Buttons rRadluBuﬂDns rCheckBUxes |

Text Buttons Display Options: Text Position:
[¥] Paint Earder "
‘ Cne H Twwo H Three! | /(O\o
[w] Paint Focus !
o] o ]
[w] Enahled ]
= ~

Prass Shift-F10 to activate popup menu

II. TAO KHUNG (FRAME):

Cong viéc dau tién ta mudn thuc hién voi 1ap trinh d6 hoa 14 hién thi cira s6. Lép dung

dé tao khung ctra s6 1a JFrame (javax.swing).
- Khoi tao ctra s0:
JFrame (): tao khung cira s6 khong co tiéu dé.
- JFrame (String title): tao khung cira sb c6 tiéu dé chi dinh.
Céc phuong thire thuong dung trén Jframe:
- void setSize (int w, int h): qui dinh kich thudc cira s6 theo chiéu rong va chiéu cao.
- void setTitle (String title): dat lai tiéu dé cho ctra so.
- void setResizable (boolean b): cho phép cira sb co gian hay khong
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- void setlconlmage (Image img): gan lai biéu twong cho ctra so.
- void setVisible (boolean b): hién hodc an cira s6 ra man hinh
Vidu:
package chapter04;
import javax.swing.*;
public class Main{
public static void main (String[] args) {
JFrame frm= new JFrame ("My Application");
frm.setSize (300,200);
frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

frm.setVisible (true) ;

B My Application

Két qud ciia MyFrame.java
Thong thuong khi tao cira sO, ta nén ké thira thay cho viéc st dung truc tiép.
Vidu:
package chapter04;
import javax.swing.*;
public class MyFrame extends JFrame {
public MyFrame (String title) {
super (title);
setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
}
public static void main (String[] args) {
MyFrame frm = new MyFrame ("My Appplication");
frm.setSize (300,200);

frm.setVisible (true) ;
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K

ll. LAP TRINH THEO BIEN CO (EVENT):
Chuong trinh d hoa thuong dugc diéu khién boi bién c¢d. Trong lap trinh bién cb, ma
chuong trinh thi hanh khi bién ¢ duoc kich hoat.

1) Bién c6 va nguon phat sinh bién co:

- Khi van hanh chuong trinh d6 hoa Java, chuong trinh twong tic voi ngudi ding, con
cac bién cb chi phdi viéc thi hanh chuong trinh. Bién cd 1a loai tin hiéu bao cho
chuong trinh biét c6 sy kién nao d6 da xay ra. Bién ¢ phat sinh tir hanh dong bén
ngodi ciia nguoi dung, nhu thao tic di chuyén mouse, nhian mouse, go
phim,...Chuong trinh c6 thé chon phan hdi hay bé qua bién cb.

- Thanh phan GUI, noi phét sinh bién cd, goi 1a d6i twong ngudn (source object). Vi
du, nhép nit bat ky s& kich hoat mét bién cb. Nt dwoc nhap chinh 1a dbi tuong
ngudn. Dé truy cap ddi tuong ngudn ta dya vao phuong thirc getSource () trén bién
cd. Cac loai bién c6 rat da dang xir Iy nhitng hanh dong cua nguoi dung.

- Lép bién cb chira bat ky gia tri dit liéu nao thich hop véi loai bién cb cu thé. Chang
han, 16p KeyEvent dinh nghia moi hang chinh, nhu VK_DOWN (phim miii tén
xudng), va phuong thirc getKeyChar () (tra vé ky tu phdi hop vdi bién cb).

Cac dbi tuong ngudn va mot sd loai bién b phat sinh thuong dung:

Hanh dong cua nguai dung

Poi trong nguon

Loai bién c6 phat sinh

Nhap nut JButton ActionEvent

Thay d6i van ban JTextComponent TextEvent

Nhan Enter trén trudng van ban JTextField ActionEvent

Chon khoan muc mdi JComboBox ItemEvent, ActionEvent

Nhap 6 chon JCheckBox, JRadioButton ItemEvent, ActionEvent
Chon khoan muc menu JMenultem ActionEvent

Di chuyén thanh cuén JScrollBar AdjustmentEvent

Dd&i tiéu diém dén hodc ra khoi Component FocusEvent

thanh phén

Di chuy&n mouse Component MouseEvent

Tha hodc nhan phim Component KeyEvent

2) Ding ky, ling nghe va xir Iy bién cé:
Java sir dung mo hinh dya trén sy iy nhiém dé xir Iy bién cd. Hanh dong ctia ngudi ding
tac dong 1én doi tugng ngudn sé phat sinh bién 6. D6i trong ndo quan tim dén bién cb
s& tiép nhan bién cb. Dbi tuong nhu thé goi 1a dbi tugng lang nghe (listener). Mudn trd
thanh dbi twong lang nghe, ddi tuong d6 phai dwgc dbi twong ngudn dang ky lam
listener. Ddi twong ngudn sé duy tri danh sach ddi twong lang nghe va thong bao dén tat
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ca d6i twong lang nghe da dang ky bang cach goi phuong thirc xir 1y bién c¢d (goi 1a
handler ) trén d6i twong lang nghe, nham hoi dap bién cb.
MG hinh bién cé:

Event Object
Phat sinh ddi . o
tugng bién cd Thong bao dén doi
Khai tao bién cd turong lang nghe
Source Object Listener Object
DPéng ky d6i tu'gng Event Handler
lang nghe

- Phuong thirc ding ky phu thudc vao loai bién cd. Thudng theo ct phap tong quat 1a:
addXListener (XListener)

Vidu:

-Pdi véi bién c¢b ActionEvent, phuong thirc ma dbi twong ngudn ding ky la

addActionListener.

Dé h¢ thong kich hoat phuong thirc xir 1y (handler) trén dbi tugng lang nghe, ddi tuong
lang nghe phai thi hanh phuong thirc xir 1y chuan. Phuong thirc xir Iy dugc dinh nghia
trong giao dién ling nghe bién ¢ twong tmg. Java cung cap giao dién ling nghe cho
timg loai bién c¢6 do hoa. Mdi d6i twong ling nghe phai thyc thi (implements) giao dién
tuong Ung.
Céc loai bién cd, giao dién lang nghe twong tng thudng ding va cac phuong thirc dinh
nghia trong giao dién ling nghe.

LGp bién c6 Giao dién lang nghe  Loai bién co phat sinh
ActionEvent ActionListener actionPerformed (ActionEvent €)
ItemEvent ItemListener itemStateChanged (ItemEvent e)
TextEvent TextListener textValueChanged (TextEvent €)
FocusEvent FocusListener focusGained (FocusEvent e)

focusLost (FocusEvent e)

MouseEvent MouseListener mousePressed (MouseEvent e)
mouseReleased (MousEvent e)
mouseClicked (MouseEvent e)
mouseEntered (MouseEvent e)
mouseExited (MouseEvent e)
MouseMotionListener mouseMoved (MouseEvent e)
moouseDragged (MouseEvent e)

KeyEvent KeyListener keyPressed (KeyEvent e)
keyReleased (KeyEvent €)
keyTyped (KeyEvent e)

AdjustmentEvent AdjustmentListener adjustmentValueChanged (AdjustmentEvent e )
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3) Xir Iy bién co:
Dbi tugng lang nghe phai thyc thi giao dién ling nghe twong ung. Liy vi du, ddi tuong
laing nghe danh cho ddi tuwong ngudn JButton budc phai thyc thi giao dién
ActionListener. Giao di¢én ActionListener chra phuong thtrc actionPerformed
(ActionEvent ¢). Phuong thiic nay phai dugc dinh nghia lai trong 16p ddi twong liang
nghe. Ngay khi dugc thong bdo, phuong thirc actionPerformed (ActionEvent e) s€ dugc
thi hanh hau xur 1y bién cb.

Vi du 2: Xir Iy bién c6 hanh dpng (ActionEvent) don gidn
- Chuong trinh sau hién thi niit Close trong cira s6. Khi nguoi dung click nat Close
chuong trinh s& két thic.

package chapter04;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
public class TestActionEvent extends JFrame({
private JButton btnClose;
public TestActionEvent () {
setTitle ("Test ActionEvent");
btnClose= new JButton ("Close™");
getContentPane () .setLayout (new FlowLayout())
getContentPane () .add (btnClose) ;
// d&ng ky dbéi tuong 1l&ng nghe
btnClose.addActionlistener (new MyActionListener());
}
// dinh nghia 16p dbéi tuong l&ng nghe
class MyActionListener implements ActionListener(
// dinh nghia lai phuong thtc hanh déng
public void actionPerformed (ActionEvent e) {
if (e.getSource ()==btnClose)
System.exit (0) ;

}
public static void main(String args|[]) {
TestActionEvent frm = new TestActionEvent ();

frm.setSize (300,200);
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frm.setVisible (true) ;

£ Test ActionEvent

Close

Két qud ciia TestActionEvent.java

Vi du: Xi¢ Iy bién c6 mouse (MouseEvent) don gidn.
- Chuong trinh sau tao khung cira s6 va hién thi hinh tron t6 day tai con tré6 mouse khi
nhép mouse.

package chapter04;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
public class TestMouseEvent extends JFrame({
private int x,y=0; // toa dé6 x,y
public TestMouseEvent () {
setTitle ("Test MouseEvent");
// d&ng ky dbéi tuong 1&ng nghe
addMouselistener (new MyMouseListener());
setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
}
public void paint (Graphics g) {
g.filloval (x-5,y-5,10,10); // v& hinh oval
}
// dinh nghia 1ép dbéi tuong l&ng nghe
class MyMouselistener implements MouselListener({
// dinh nghia lai phuong thtic nhdp mouse

public void mousePressed (MouseEvent e) {

x=e.getX () ;
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y=e.getY ();
repaint(); // goi lai phuong thiéc paint ()
}
public void mouseReleased (MouseEvent e){ }
public void mouseClicked (MouseEvent e){ 1}
public void mouseEntered (MouseEvent e) { }
public void mouseExited(MouseEvent e){ }
}
public static void main (String args|[]) {
TestMouseEvent frm = new TestMouseEvent () ;
frm.setSize (300,200);

frm.setVisible (true) ;

£ Test MouseEvent

Két qua ciia TestMouseEvent.java
Luwu y:
- Quén khong dang ky ddi twong lang nghe 13 16i thuong gip trong xir Iy bién cb. Néu
hé théng khong khai bao d6i tuong lang nghe, ddi twong ling nghe khong thé hoat
dong trén bién cb.

4) Ldp diéu hop va l6p khéng tén:

- M6 hinh bién cb Java rét linh hoat, n6 cho phép hi¢u chinh va chép nhan bién thé.
Mot trong nhirng bién thé hitu ich ctia mé hinh 1a 16p diéu hop (adapter) xir Iy bién
cd. L6p diéu hop duoc ding ky dudi dang d6i twong ling nghe cho dbi twgng ngudn.
Java cung cip 16p diéu hop tién dung cho timg giao dién ling nghe bién cb véi nhiéu
phuong thirc xir 1y. Lép diéu hop chi 1a mét thyc thi don gian cila giao dién lang
nghe bién c¢b, chira cac phuong thirc rong cho timg phuong thirc dinh nghia trong
giao dién.

- Chi ¢6 nhiing giao dién lang nghe chira tir 2 phuong thirc tré 1én thi méi c6 16p didu
hop. Thong thudng mot giao dién lang nghe XListener thi s& c6 mot XAdapter.
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Vi du: MouseListener thi s& c6 MouseAdapter. Lép dbi twong lang nghe c6 thé mo rong
(extends) 16p diéu hop dé xir 1y bién c6 thay vi thuc thi (implements) giao dién ling
nghe.
Vidu:
- Ta c6 thé sir dung 16p diéu hop thay vi giao dién ling nghe trong chuong trinh xir Iy
bién cb mouse don gian.
package chapter04;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
public class TestMouseEventUsingAdapter extends JFrame({
private int x,y=0; // toa dbd x,vy
public TestMouseEventUsingAdapter () {
setTitle ("Test MouseEvent");
// d&ng ky dbi tuong l&ng nghe
addMouselListener (new MyMouseListener());
setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
}
public void paint (Graphics g) {
g.filloval (x-5,y-5,10,10); // v& hinh oval
}
// dinh nghia 1l6p d6i tuong 1&ng nghe
class MyMouselistener extends MouseAdapter/{
// dinh nghia lai phuong thtc nhdp mouse
public void mousePressed (MouseEvent e) {
x=e.getX () ;
y=e.getY () ;
repaint(); // goi lai phuong thtc paint ()

}
public static void main(String args[]) {
TestMouseEventUsingAdapter frm = new
TestMouseEventUsingAdapter () ;
frm.setSize (300,200);

frm.setVisible (true) ;
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- Chuong trinh ¢6 thé rat gon hon nita khi ding 16p trong khong tén. L6p trong khong
tén (anonymouse inner class) 14 16p 16ng trong khong c6 tén goi.
Vidu:
package chapter04;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
public class TestMouseEventUsingAnonymousInnerClass extends
JFrame {
private int x,y=0; // toa dbd x,vy
public TestMouseEventUsingAnonymousInnerClass () {
setTitle ("Test MouseEvent");
// d&ng ky 16p diéu hop lam listener
addMouselListener (new MouseAdapter () {
// dinh nghia lai phuong thtc nhdp mouse
public void mousePressed (MouseEvent e) {
processMousePressed (e) ;
}
})
setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
}
public void paint (Graphics g) {
g.filloval (x-5,y-5,10,10); // v& hinh oval
}
public void processMousePressed (MouseEvent e) {
x=e.getX();
y=e.getY () ;
repaint(); // goi lai phuong thtc paint()
}
public static void main(String args|[]) {
TestMouseEventUsingAnonymousInnerClass frm =
new TestMouseEventUsingAnonymousInnerClass();
frm.setSize (300,200);

frm.setVisible (true) ;
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IV.LOP QUAN LY BO CUC:

1) Khdi nigm vé I6p qudn Iy bé cuc:

O nhiéu hé thdng cira s6 khéac, cac thanh phan giao dién thudong duoc sip xép dua vao
nhing s6 do pixel mi hoa cing.
Vidu:

- Pat nat tai vi tri (10,10) trong cira s6. Dung s6 do pixel ma hoa cimg, giao dién
nguoi ding trong rat hoan hao trén hé thong nay nhung lai khong sir dung dugce trén
hé thong khac. Lép quan 1y bd cuc (layout manager) cila Java sé dua ra mirc d6 phan
chia gitip tu dong sap xép giao dién ngudi ding trén tat ca hé thong cira so.

Nhitng thanh phan GUI duogc dit vao ving chira. Mdi ving chira ¢6 mot 16p quan 1y bd
cuc sap xép thanh phan GUI trong pham vi viing chira.
Mot sb 16p quan 1y bd cuc thuong dung 1a:

- FlowLayout

- GridLayout

- BorderLayout

- CardLayout

- GridbagLayout

Lép quéan 1y bd cuc duge an dinh trong ving chira, nhu JFrame, JPanel hoic JApplet.
Cu phap:

Tén_ vung chita.setLayout(new <tén 1l6p quan ly bé cuc>());

Pé thém thanh phan vao ving chira, str dung phuong thirc:
void add (Component p)
void add (Component p,int index)
Vidu:
- Thém nut btnClose vao vung chtra container:

“ container.add (btnClose) ;

2) Bé cuc FlowLayout:
- Dung sap xép cac thanh phan tir trai qua phai theo mot trat tw nhu chung da thém
Vao.
- C6 thé canh 1& dya vao 3 hang:
= FlowLayout. RIGHT
= FlowLayout. CENTER
= FlowLayout.LEFT.
Phuong thirc khoi tao:
“ public FLowLayout (int align, int hgap, int wvgap)
- Tao FlowLayout véi kiéu canh 18, khoang trong ngang va doc cu thé.

“ public FLowLayout (int align)
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- Tao FlowLayout véi kiéu canh 1& cu thé, khoang trong ngang va doc mic dinh 1a 5
pixel.
“ public FLowLayout ()
- Tao 16p FlowLayout véi kiéu canh 1& gitra mic dinh, khoang tréng ngang va doc
mac dinh 1a 5 pixel.
Vidu:
package chapter04;
import java.awt.*;
import javax.swing.¥*
public class ShowFlowLayout extends JFrame{
JButton bl,b2,b3,b4;
public ShowFlowLayout () {
setTitle ("Demo FlowLayout");
Container container = getContentPane();
container.setlLayout (new FlowLayout (FlowLayout .LEFT) ) ;
"))
))
))
));

container.add(bl= new JButton ("Button
container.add(b2= new JButton ("Button 2"
container.add(b3= new JButton ("Button 3"
container.add (b4= new JButton ("Button 4"

}

public static void main(String[] args) {
ShowFlowLayout frm = new ShowFlowLayout () ;
frm.setSize (300,200);
frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

frm.show() ;

£ Demo Flowd ayout

Button 1 Button 2 Button 3

Button 4

Két quad ciia ShowFlowLayout.java
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3) Bo cuc GridLayout:
- Sap xép cac thanh phan theo khung ludi ké 6 (ma tran) véi s6 dong va cot do phuong
thuc tao dung quyét dinh.
- Thanh phan duoc dat vao ludi tir trai sang phai, bat dau tir hang dau tién, tiép dén la
hang thu hai, ...
Phuong thirc khoi tao:
“public GridLayout (int rows,int columns, int hgap,int vgap)
- Tao GridLayout v&i s6 dong, cot, cing khoang trong ngang va doc dinh rd.
“public GridLayout (int rows,int columns)

- Tao GridLayout v&i ) dong, cot dinh 10, khoang tréng ngang va doc mac dinh 1a 0
pixel.
Vidu:
package chapter04;
import java.awt.*;

import javax.swing.*;

public class ShowGridLayout extends JFrame{

JButton btn[];
public ShowGridLayout () {
setTitle ("Demo GridLayout");
Container container = getContentPane();
container.setlLayout (new GridLayout(4,3,5,5));
btn = new JButton[10];
for(int i=0;i<btn.length;i++) {
btn[i]= new JButton ("Button " +(i+l));

container.add(btnli]);

}

public static void main (String[] args) {
ShowGridLayout frm = new ShowGridLayout () ;
frm.pack () ;

frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

frm.show() ;
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£ Demo GridLayout E' @| E|

Button 10

Két qua ciia ShowGridLayout.java
4) Bo cuc BorderLayout:
- Lép quan Iy BorderLayout phan chia viung chtra thanh 5 khu vuc (North, South,West,
East, Center).
- Mbi khu vire duoc dinh nghia bai 1 hing sé sau:
= BorderLayout. NORTH
= BorderLayout. SOUTH
= BorderLayout. WEST
= BorderLayout. EAST
= BorderLayout. CENTER
Phuong thirc khoi tao:
public BorderLayout (int hgap, int vgap)
- Tao BorderLayout vi khoang trong ngang va doc dinh rd xen giita cac thanh phan.
public BorderLayout ()
- Tao BorderLayout khong c6 khoang trong ngang va doc.
Vidu:
package chapter04;
import java.awt.*;
import javax.swing.*;
public class ShowBorderLayout extends JFrame
public ShowBorderLayout () {
setTitle ("Demo GridLayout");
Container container = getContentPane();
container.setlLayout (new BorderLayout(5,5));
container.add (new JButton ("North"),BorderLayout.NORTH) ;
container.add (new JButton ("South"),BorderLayout.SOUTH) ;
container.add (new JButton ("East"),BorderLayout.EAST);

( (
( (
container.add (new JButton ("West"),BorderLayout.WEST) ;
( (
container.add( (

new JButton ("Center"),BorderLayout.CENTER) ;
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public static void main(String[] args) {
ShowBorderLayout frm = new ShowBorderLayout () ;
frm.pack () ;
frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

frm.show () ;

£ Demo Gridlayout [ZI[EIFE

Két qua ciia ShowBorderLayout.java
Luwu y:
- Luén luén 4n dinh kiéu trinh bay that rd rang cho ving chtra, mic du 16p quan Iy
BorderLayout dugc 4p dung theo méc dinh cho khung ndi dung cua JFrame

V. JPanel (vung chira):

- Gia str ta mudn dat 10 nit va mot trudng van ban trén khung. Nut duoc dat theo so
dd khung ludi, nhung trudng vin ban phai dat vao hang riéng biét. Rat kho thu duoc
két qua mong mudbn néu dat tat ca cac thanh phan trén vao mot ving chira don 1é.

- Vép lap trinh d6 hoa Java, ta c6 thé chia nho cira s6 thanh nhiéu panel. Nhiing panel
nay hoat dong duéi dang ving chira nhé hon dé ghép nhom cac thanh phan giao dién
nguodi dung.

1) Swrdung Jpanel:

Phuong thirc khoi tao panel:
public JPanel ()
- Tao vung chira 4n dinh b cuc FlowLayout mic dinh.
public JPanel (LayoutManager layout)
- Tao vung chura voi 1 b6 cuc dinh rd.
Ching han, mudn thém nit vao panel p, ta sir dung lénh:
JPanel p= new JPanel ()
p.add (new JButton (“ButtonName”)) ;
Vidu:
package chapter04;

import java.awt.*;

import java.awt.event.*;
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import javax.swing.*;

public class TestPanel extends JFrame({

private JTextField txtDisplay;
private JButton btnNuml[];
public TestPanel () {
setTitle ("TestPanels");
Container c= getContentPane ();
c.setlLayout (new BorderLayout());
txtDisplay =new JTextField();
// tao panel dé ghép cac ntt sbé bang bd cuc GridLayout
JPanel p = new JPanel();
p.setlLayout (new GridLayout (3,3));
btnNum = new JButton[l10];
for (int i=0;i<btnNum.length;i++) {
p.add (btnNum[i]= new JButton (String.valueOf(i)));
btnNum[i] .addActionListener (new MyActionListener());
}
// ddt panel vao gitta khung
c.add (p,BorderLayout.CENTER) ;
// dat trudng van ban bén trén panel
c.add (txtDisplay,BorderLayout.NORTH) ;
}
class MyActionListener implements ActionListener({
public void actionPerformed (ActionEvent e) {
String actionCommand = e.getActionCommand() ;
if (e.getSource () instanceof JButton)

txtDisplay.setText (actionCommand) ;

}

public static void main(String args|[]) {
TestPanel frm = new TestPanel () ;
frm.pack () ;
frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

frm.setVisible (true) ;
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£ TestPanels E| E|@

5 |

g 9

Két xuit ciia TestPanel.java
2) Sir dung Panel vé déi twong do hoa:

- Panel thuong duoc dung 1am vat chtra nho dé ghép nhom cac thanh phan hau thu
duoc bd cuc mong mudn. Cong dung quan trong khac cua JPanel 13 vé& ddi twong d6
hoa.

- Mubn v& trén panel, ta can tao 16p méi mé rong 10p JPanel va dinh nghia lai phuong
thirc paintComponent () hau chi thi cho panel cach vé& dbi tuong d6 hoa. Mic du
duogc phép vé thong diép, hinh dang va hién thi hinh anh tryc tiép 1én khung (JFrame)
nhung ta vin nén ding JPanel vi theo cach nay, birc v& s& khong anh hudng dén céac
thanh phan khac.

Vi du: V& trén panel
- Chuong trinh tao mot 16p con cua JPanel sé hién thi thong diép. Ta dung mouse di
chuyén thong diép va thong diép ludn xuat hién tai thoi diém dat mouse.
package chapter04;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
public class PanelDrawingDemo extends JFrame{
public PanelDrawingDemo () {
setTitle ("Panel Drawing Demo") ;
PaintPanel p =new PaintPanel ("Welcome to java");
getContentPane () .setLayout (new BorderLayout())
getContentPane () .add (p,BorderLayout.CENTER) ;

}

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

PanelDrawingDemo frm = new PanelDrawingDemo () ;
frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
frm.setSize (300,200);

frm.setVisible (true) ;
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// class PaintPanel draw a message
class PaintPanel extends JPanel/{
private String message;
private int x,y;
public PaintPanel (String msqg) {
message=msg;
this.addMouseMotionListener (new MouseMotionAdapter () {
public void mouseMoved (MouseEvent e) {
x=e.getX();
y=e.get¥ ();
repaint () ;
}
}) s
}
public void paintComponent (Graphics g) {
super.paintComponent (g); //clear the viewing area

g.drawString (message, x,V) ;

£ panel Drawi ng Demo

Welcome to java

Két xuit ciia PanelDrawingDemo.java
VI. Thanh phan giao dién nquei dung:
1) JButon (niit nhin):
La thanh phan khoi tao bién c¢b khi duoc nhén.
Phuong thirc tao dung:
“public JButton (String text)

- Tao nat voi nhan chi dinh

“public JButton (Icon icon)
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- Tao nut voi biéu twong chi dinh.
“public JButton (String text, Icon icon)
- Tao nut v4i nhén va biéu tuong chi dinh
Mot s6 phuong thirc thudong diung trén Jbuton:
void setText (String text)
- bat lai nhan cho nut
void setIcon(Icon icon)
- Pit lai biéu tuong cho nuat
volid setEnabled( boolean b)
- bat tinh hiéu luc cho nut
void setToolTipText (String text)
- Bat chu thich (tooltiptext) cho nut
void setMnemonic (char c)
- Pinh phim tit

vold setVisible (boolean b)

- Cho nfit 4n hodc hién
Vidu:

- Chuong trinh sau hién thi mot chudi trong truong vin ban, click 2 nut left, right dé
canh 18 trai, 1& phai va click nut close dé két thiic chwong trinh.
package chapter04;
import java.awt.*;
import javax.swing.*;
import java.awt.event.*;
public class ButtonDemo extends JFrame{

private JButton btnLeft,btnRight,btnClose;
private JTextField txtdisplay;
public ButtonDemo () {
setTitle ("Button Demo") ;
Container c¢ = getContentPane();
JPanel p = new JPanel();
p.setlLayout (new FlowLayout());
p.add (btnLeft= new JButton("Left"));
p.add (btnRight= new JButton ("right"));
Icon icon = new ImagelIcon (this.getClass () .getResource (
"images/close.jpg"));
p.add (btnClose= new JButton ("Close",icon));
c.add (p,BorderLayout.CENTER) ;
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c.add (txtdisplay=new JTextField("Welcome to java",20)
,BorderLayout.NORTH) ;
MyActionListener myAction = new MyActionListener();
btnLeft.addActionListener (myAction);
btnRight.addActionListener (myAction) ;
btnClose.addActionListener (myAction);
}
class MyActionListener implements ActionListener(
public void actionPerformed (ActionEvent e) {
if (e.getSource ()==btnLeft) {
txtdisplay.setHorizontalAlignment (JTextField.LEFT) ;
}else if (e.getSource ()==btnRight) {
txtdisplay.setHorizontalAlignment (JTextField.RIGHT) ;
}else if (e.getSource ()==btnClose) {
System.exit (0);

}

public static void main(String[] args) {
ButtonDemo frm = new ButtonDemo () ;
frm.pack () ;
frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

frm.setVisible (true) ;

£ Button Demo

Wielcome to java |

Left right %| Close

Két qua ciia ButtonDemo.java

2) JLabel (nhan):
La vung hién thi mot chudi ky tu ngan, hinh anh hodc ca hai.
Phuong thirc tao dung:
“public JLabel (String text)
- Tao nhan vé6i chudi ky tu cho trude.
“public JLabel (String text, int align)
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- Tao nhin vé6i chudi ky tu cho trude va duge canh 18.
“ public JLabel (Icon icon)
- Tao nhan v&i biéu tuong.
Phuong thure phuong thire thuong dung trén JLabel
“ void setText (String text)
- bat lai nhan
“ void setIcon(Icon icon)
- bat lai icon cho nhan
Céc hang s6 canh 1&:
- JLable.RIGHT

- JLable.LEFT
- JLable. CENTER.

3) JTextField (truwong vin bdan):
Thanh phan cho phép nhap mot dong vin ban
Phuong thirc tao dung:
public JTextField(int columns)
- Tao truong van ban tréng véi s6 ¢ot chi dinh
public JTextField(String text)
- Tao trudng vin ban véi chudi dinh rd

public JTextField(String text, int columns)

- Tao truong van ban voi ndi dung cho trude va sd cot chi dinh
Mot s6 phuong thirc thudng ding trén JTextField
void setText (String text)
- bat lai ndi dung cho truong van ban
String getText ()

- Lay vé ndi dung trong vung van ban

volid setEditable (boolean state

- Cho phép ngudi dung co thé hiéu chinh hay khéng

Vidu:

- Chuong trinh mAu nhap hai tri s6 vao hai trudng van ban va hién thi tong ctia chung
& trwong thir 3 khi nhp nit Add.

package chapter04;

import java.awt.*;

import javax.swing.*;

import java.awt.event.*;

public class TextFieldDemo extends JFrame {
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private JButton btnAdd;
private JTextField txtNuml, txtNum2, txtResult;
public TextFieldDemo () {
setTitle ("Button Demo");
Container c¢ = getContentPane();
JPanel pl = new JPanel();
pl.setlLayout (new FlowLayout ());
pl.add (new JLabel ("Number 1"));
pl.add
pl.add (new JLabel ("Number 2"));

txtNuml = new JTextField(3));

pl.add (new JLabel ("Result"));
pl.add
txtResult.setEditable (false);

(
(
(
pl.add (txtNum2 = new JTextField(3));
(
(txtResult = new JTextField(4));

JPanel p2= new JPanel();
p2.setLayout (new FlowLayout());
p2.add (btnAdd= new JButton ("Add"))
c.add (pl,BorderLayout.CENTER) ;
c.add (p2,BorderLayout.SOUTH) ;
MyActionListener myAction = new MyActionListener();
btnAdd.addActionListener (myAction) ;
}
class MyActionListener implements ActionListener({
public void actionPerformed (ActionEvent e) {
if (e.getSource () ==btnAdd) {
double numl = Double.parseDouble (txtNuml.getText ());
double num2 = Double.parseDouble (txtNum2.getText ()) ;
double result = numl + num2;

txtResult.setText (String.valueOf (result));

}

public static void main (String[] args) {
TextFieldDemo frm= new TextFieldDemo () ;
frm.pack () ;
frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

frm.setVisible (true) ;
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|

£ Button Demo

Add

Két qua ciia TextFieldDemo.java
4) JTextArea (Vung vdan bdn):
Thanh phan cho phép nguoi ding gd nhiéu dong vin ban.
Phuong thirc tao dung:
“ public JTextArea (int rows, int cols)
- Tao vung van ban véi sd dong, cot xac dinh.
“ public JTextArea (String text, int rows, int cols)
- Tao vung van ban véi ) dong, c¢dt chi dinh va ndi dung cho trudce
Mot s6 phuong thirc thudng ding trén JTextArea
void setText (String text)
- bat lai ni dung
String getText ()
- Ly vé ndi dung
volid setEditable (boolean b)
- Cho phép ngudi dung c6 thé chinh stra van ban hay khong.
void setLineWrap (boolean b)
- Cho biét dong chit ¢6 ty dong xudng dong khong.
String getSelectedText ()
- Léy vé ndi dung van ban dugc danh d4u chon
void append(String s)
- Thém chudi s vao cudi vin ban
void insert (String s,int pos)
- Chén chudi s vao vi tri da dinh trong ving vin ban.

void replaceRange (String s, int start, int end)

- Thay thé phan vin ban tir vi tri start dén vi tri end bang chudi s.
Luwu y:
- Lop JTextArea khong xir 1y thao tac cudn, dé xir Iy thao tac cudn cho JTextArea ta
c6 thé tao ddi tugng JScrollPane chita phién ban cia 16p JTextArea nhu sau:

JTextArea area = new JTextArea (10,30);

JScrollPane scrollPane = new JScrollPane (area);
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"getContentPane().add(scrollPane, BorderLayout, CENTER) ;
Vidu:
- Chuong trinh mau cho phép ngudi dung nhap vin ban tir truong vin ban, sau d6 ghi
nbi vao cudi ndi dung & ving van ban.
package chapter04;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
public class TextAreaDemo extends JFrame{
private JTextArea area;
private JButton btnStore;
private JTextField txtInput;
public TextAreaDemo () {
setTitle ("Test TextArea");
JPanel p =new JPanel();
p.setlLayout (new FlowLayout());
p.add (new JLabel ("Input"));
p.add (txtInput= new JTextField (20));
p.add (btnStore= new JButton ("Store"));
// create a scroll pane to hold text area
JScrollPane scrollPane = new
JScrollPane (area = new JTextArea (5,20));
area.setLineWrap (true) ;
getContentPane () .add(scrollPane,BorderLayout.CENTER) ;
getContentPane () .add (p,BorderLayout.SOUTH) ;
// register listener
MyActionListener myAction = new MyActionListener();
txtInput.addActionListener (myAction);
btnStore.addActionListener (myAction) ;
}
class MyActionListener implements ActionListener({
public void actionPerformed (ActionEvent e) {

area.append (txtInput.getText () .trim());

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

TextAreaDemo frm = new TextAreaDemo () ;
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frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
frm.pack () ;

frm.setVisible (true) ;

£ Test Texthrea

ava Technology

Input |J2ME || Store

Két quit ciia TextAreaDemo.java
5) JComboBox (Hop combo)
La danh sach 1iét ké nhitng khodn muc ma nguoi dung co thé chon lya.
Phuong thirc tao dung:
“public JComboBox ()

- Tao danh sich rong
Mot s6 phuong thirc thudng ding trén JcomboBox:

void addItem (Object item)

- Thém mét ddi tugng vao hop combo

Object getItemAt (int index)

- Léy vé khoan muc tur hop combo tai chi s6 da dinh.
Object getSelectedItem()

- Léy vé khoan muc duge chon trén combo boi nguoi dung.
void removelItem( Object item)

- X04 mot khoan muc khoi danh sach.

void removeAllItems ()

- Xo04 toan bd cac khoan muc khoi danh sach.

int getItemCount ()

- Tra vé s0 khoan muc ctia danh sach.

6) JList (danh sach):
La thanh phan, vé co ban, ¢6 cung chirc nang véi hop combo, nhung né cho phép ngudi
dung chon gia tri don 1¢ hodc nhiéu gia tri.
Phuong thirc tao dung:
“ public JList (Object [])
- Tao danh sach v&1 mang khoan muc chi dinh.
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Mot s6 phuong thirc thuong diung trén Jlist:

int getSelectedIndex ()

- Tra vé chi s6 cua khoan muc dwoc chon trong danh sach.
int[] getSelectedIndices ()

- Tra vé mang gia tri biéu thi chi sb cac khoan muc dwoc chon.
Object getSelectedValue()

- Tra vé gia tri dugc chon dau tién trong danh sach.
Object[] getSelectedValues|()

- Tra vé mang dbi tuong biéu thi cac gia tri dugc chon.

void setSelectionMode (int mode)

- Pit ché d6 chon cho danh sach.
Luu y:

- Danh sach khong tu dong cudn. Dé danh sach cudn duoc, ta ding khung cudn (scroll
pane) va dat danh sach vao déy, twong tu nhu JTextArea.

- Danh sach JList phat sinh bién c6 javax.swing.event.ListSelectionEvent dé thong béo
dén cac dbi tuong ling nghe vé khoan muc duoc chon. Pbi tuong ling nghe phai
thyc thi phuong thirc valueChanged () hau xtr 1y bién c6.

Vidu:
- Chuong trinh sau cho phép nguoi dung chon tén sach trong danh sach va hién thi anh
bia cta sach do trong nhan.
package chapter04;
import javax.swing.*;
import java.awt.*;
import javax.swing.event.*;
public class ListDemo extends JFrame {
private JList 1stBook;
private JLabel 1lbBookImage;
private ImagelIcon bookImage[]= new ImagelIcon[5];
public ListDemo () {
setTitle ("List Demo");
String bookName[]={"Java 2 Programming",
"Java Networking",
"Java with OOP",
“Jsp/Servlet Web Programing",
“Java 2 Research”};

JScrollPane scrollPane = new JScrollPane (

1lstBook = new JList (bookName)) ;
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}

}

getContentPane () .add(scrollPane,BorderLayout .WEST) ;

for (int i=0;i<bookImage.length;i++) {

bookImage[i] = new Imagelcon (this.getClass () .getResource (
"images/" + 1 + ".jpg"™));

}

1bBookImage = new JLabel (bookImage[0]);

getContentPane () .add (1lbBookImage, BorderLayout.CENTER) ;

// register listeners

lstBook.addListSelectionListener (new

MySelectionListener());

class MySelectionListener implements ListSelectionListener(

public void valueChanged(ListSelectionEvent e) {
1bBookImage.setIcon (bookImage |
1lstBook.getSelectedIndex()])

public static void main(String args[]) {

ListDemo frm = new ListDemo () ;
frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
frm.pack () ;

frm.setVisible (true) ;

£ List Demo

ava 2 Programming
Java Networking
Java with O0P
JspiServet Web Programing
Java 2 Research

Két qua ciia ListDemo.java

7) JCheckBox va JradioButton:
a) JCheckBox (0 chon):

- Thanh phan cho phép ngudi dung chon hoic x6a chon mdt tity chon.
- Hinh dang:
Phuong thirc tao dung:

“public JCheckBox (String text)
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- Tao 6 chon véi chudi van ban chi dinh.
“public JCheckBox (String text, boolean selected)
- Tao 6 chon véi chudi van ban chi dinh va dinh o trang thai ban dau cua 6 chon.
Mot s6 phuong thirc thudng ding trén JcheckBox:
void setText (String text)
- bat lai nhan cho 6 chon
void setIcon( Icon icon)
- Pit lai biéu tuong cho 6 chon
void setVisible (boolean b)
- Cho 6 chon 4n hodc hién

public boolean isSelected()

- Tra vé trang thai 6 chon
b) JRadioButton (nut radio)

- La thanh phan twong ty nhu JcheckBox.
- Hinh ddng: =
Phuong thirc tao dung:

public JRadioButton (String)
public JRadioButton (String, boolean)

-Mubén nhém cac nGt radio lai véi nhau, ta can tao ddi tuong
javax.swing.ButtonGroup va dat niit radio vao ddi twong bang phuong thirc add (),
chéng han nhu doan ma minh hoa sau:

JRadioButton jrdl

new JRadioButton (“Male”, true);

JRadioButton jrd2

new JRadioButton (“Female”);
ButtonGroup btg= new ButtonGroup () ;
btg.add(jrbl);
btg.add(jrbl);
Vidu:
- Chuong trinh mau cho phép dinh dang chuo6i ky ty trong ving van ban, nguoi dung

c6 thé chon in ddm va in nghiéng cung luc. Ciing c6 thé chon mau chit cho ving vin
ban.

package chapter04;

import java.awt.*;

import javax.swing.*;

import javax.swing.border.*;

import java.awt.event.*;

public class BorderDemo extends JFrame{
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}

private JCheckBox chkBold,chkItalic;
private JRadioButton jrdBlue, jrdBlack;
private JTextArea area;

public BorderDemo () {

setTitle ("BorderDemo") ;

Container c¢ = getContentPane();

JPanel pl = new JPanel();

pl.setLayout (new FlowLayout ());

// set TitledBorder for panel pl

pl.setBorder (new TitledBorder (new EtchedBorder(),
"Font style"));

pl.add (chkBold= new JCheckBox ("Bold")) ;

pl.add(chkItalic= new JCheckBox("Italic"));

JPanel p2 = new JPanel();

p2.setLayout (new GridLayout(2,1));

// set TitledBorder to panel p2

p2.setBorder (new TitledBorder (new EtchedBorder(),
"Font color"));

p2.add (jrdBlue= new JRadioButton ("Green"));

p2.add(jrdBlack= new JRadioButton ("White"));

ButtonGroup btg =new ButtonGroup();

btg.add (jrdBlue) ;

btg.add (jrdBlack) ;

c.add (pl,BorderLayout.SOUTH) ;

c.add (p2,BorderLayout.EAST) ;

JScrollPane scrollPane = new JScrollPane(area = new

JTextArea ("Welcome to java"));

c.add (scrollPane,BorderLayout.CENTER) ;

// register listener

MyItemListener myAction = new MyItemListener () ;

chkBold.addItemListener (myAction) ;

chkItalic.addItemListener (myAction);

jrdBlue.addItemListener (myAction);

jrdBlack.addItemListener (myAction);

class MyItemListener implements ItemListener {

public void itemStateChanged (ItemEvent e) {

int selectedStyle=0;
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if (chkBold.isSelected())

selectedStyle = selectedStyle + Font.BOLD;
if (chkItalic.isSelected())

selectedStyle = selectedStyle + Font.ITALIC;
area.setFont (new Font ("Monospaced", selectedStyle,12));
if (jrdBlue.isSelected())

area.setForeground (Color.blue);
else

area.setForeground (Color.BLACK) ;

}

public static void main(String[] args) {
BorderDemo frm= new BorderDemo () ;
frm.setSize (300,200);
frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

frm.setVisible (true) ;

£ BorderDemo EI@| E|

felcome to java Font color
(® Green
! White
Font style
Bold ltalic

Két qud ciia JCheckBoxRadioButtonDemo.java
Border (khung vién):

- La mét trong nhimg dic tinh méi tha vy cua thanh phan swing (dugc chira trong gbi
javax.swing.border).

- Ta thuong thiét 1ap khung vién co tiéu dé trén 16p JPanel, ghép nhom tap hop thanh
phan giao dién ngudi dung c6 lién quan nhau.

- Pé dit khung vién c6 tiéu dé cho panel, ta thudng dung 1énh sau:
JPanel p = new JPanel();

p.setBorder (new TitledBorder (new EtchedBorder(),"Tiéu dé"));

Trang 76



Ldp trinh Java Ldp trinh giao dién do hoa

8) JOptionPane (Hop thoai thong bado):
- Thuong duoc dung l1am cira s6 tam dé nhan thém théng tin tir nguoi dung, hodc
thong bao vé nhitng bién cb da xay ra
Céc thanh phan cua cira s6 dang hop thoai thong béo la:

Dialog box Title

Biéu tugng ® Error message display here Thong diép

oK | < NUt tuy chon

Cu phap:

public showMessageDialog (Component ParentComponent,
Object Message,
String Title,
int MessageType)

- ParentComponet: 1a thanh phén cha cua hdp thoai, noi hop thoai khéi dong.
- Message: 1a d6i twong can hién thi
- Title: 1a tiéu dé hop thoai
- Messagetype: 1a kiéu thong diép hién thi.
C6 5 kiéu thong diép:
ERROR MESSAGE
INFORMATION MESSAGE
PLAIN MESSAGE
WARNING MESSAGE
QUESTION MESSAGE
Vidu:
- Cau lénh sau hién thi mot thong di¢p “Welcome to java”.

JOptionPane.showMessageDialog (null,
"Welcome to java",
"Welcome",

JOptionPane.INFORMATION MESSAGE) ;

Welcome

N Welcome to java

oK
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9) Menu (thwc don):
Menu gitip chon lra dé dang va dugc st dung rong rii trong cac chuong trinh tmg dung
dang ctra s6.
Java cung cap 5 16p: JMenuBar, JMenu, JMenultem, JCheckBoxMenultem va
JRadioButtonMenultem dé sir dung tao menu.

< Editor App E'@”X'
IMenu File | Format | Help <«—4— IMenuBar
JMenultem Font |
Color F ® Blue < JRadionButtonMenultem
JCheckBoxMenultem ¥ Check it |~ Black
2 Red

Trinh tu wng dung menu trong java:

- Tao thanh menu va phdi hop n6 véi khung bat ky:
JFrame frm = new JFrame ("Menu Demo") ;
JMenuBar jmb = new JMenuBar();
frm.setJMenuBar (jmb) ;

- Tao menu: Str dung phuong thirc tao dung sau day:
public JMenu(String label)
Vidu:

JMenu fileMenu = new JMenu("File");

JMenu helpMenu = new JMenu ("Help"):;
Jmb.add (fileMenu) ;
jmb.add (helpMenu) ;

£ Menu Demo

File Help

Tao cac khoan muc va chén vao menu:
fileMenu.add (new JMenulItem("New"));

fileMenu.add (new JMenuItem ("Open"));
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fileMenu.addSeparator(); // Tao khoang céch trong menu
fileMenu.add (new JMenultem ("Print"));

fileMenu.addSeparator(); // Tao khoang céch trong menu

fileMenu.add (new JMenultem ("Exit"));

Poan ma nay lan lugt b sung cac khoan muc New, Open, vach phan cach, Print, vach
phan cach va Exit vao menu File.

O

£ Menu Demo

File | Help

Tao cac khodn muc trén menu con.

- Ta cling c6 thé nhiing menu bén trong menu, lic d6 menu dugc nhing tr¢ thanh
menu con.

JMenu softwareHelpSubMenu = new JMenu("Software");
helpMenu.add (softwareHelpSubMenu) ;

helpMenu.add (new JMenultem ("About"));
softwareHelpSubMenu.add (new JMenultem("Unix"));
softwareHelpSubMenu.add (new JMenultem("Win2003"));

softwareHelpSubMenu.add (new JMenultem("Linux"));

Poan ma nay thém menu softwareHelpSubMenu va khodn muyc About vao trong
helpMenu. Cac khoan myc Unix, Win2003 va Linux vao menu softwareHelpSubMenu.

£ Menu Demo E”E|E|
File | Help |

Software F Unix

About Win2003
Linux ﬁ
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10) Biéu twong dnh, phim tit quy wéc va phim ting toc.
Cac thanh phén JMenu, JMenultem, JCheckBoxMenultem, JRadioButtonMenultem déu
c¢6 phuong thirc setlcon (Icon icon) va setMnemonic (char ¢) dé dit biéu trong va phim
tat quy wdc can thiét,
Vidu:

JMenulItem jmiNew, jmiOpen;

fileMenu.add (jmiNew=new JMenultem ("New"))

fileMenu.add (jmiOpen=new JMenultem ("Open"));

// d&t biéu tuong cho khodn muc New va Open

JjmiNew.setIcon (new
ImageIcon (getClass () .getResource ("images/new.gif")));

JjmiOpen.setIcon (new
ImageIcon (getClass () .getResource ("images/open.gif")));

// d&t phim t&t qui udc cho menu File va Help

fileMenu.setMnemonic ('F"'") ;

helpMenu.setMnemonic ('H'") ;

£ Menu Demo
Eile| Help

_] New
. Open ctl-0

Print

Exit

- Muén chon menu, nhan ALT va phim tit quy udc. Chang han, t6 hop ALT+ F s&
chon menu File.
Ngoai ra ta c6 thé dung phim ting tdc cho phép chon truc tiép khoan muc bang cach
nhan phim Ctrl va phim tang toc.
Vidu:
- Tao t6 hop phim Ctrl — O dé thuc hién khoan myc Open.
jmiOpen.setAccelerator (KeyStroke.getKeyStroke (
KeyEvent.VK O,ActionEvent.CTRL MASK)) ;

- Phuong thirc setAccelerator () dua ra d6i turong KeyStroke.

- Phuong thtrc 16p getKeyStroke () ctua 16p KeyStroke tao phién ban cua cu gd phim.
VK _O 14 hang biéu thi phim O, CTRL_MASK 14 hang cho biét phim Ctrl dwgc phdi
hop vé1 phim go.
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Vidu:
- Chuong trinh mau tao giao dién ngudi ding thyuc hién cic phép toan sb hoc. Giao
dién chira nhan va trudong van ban cho Number 1, Number 2 va Result.
- Trudng Result hién thi két qua ciia phép toan so hoc gitra Number 1 va Number 2.
- Chuong trinh c6 4 nut Add, Subtract, Multiply, Divide
- Ngoai ra con tao menu thyc hién cing phép toan. Ngudi ding ¢ thé chon phép toan
tr nit hodc tir menu.
package chapter04;
import java.awt.*;
import javax.swing.*;
import java.awt.event.*;
import java.text.DecimalFormat;
public class MenuDemo extends JFrame {
private JButton btnAdd,btnSub,btnMul, btnDiv;
private JTextField txtNuml, txtNum2, txtResult;
private JMenultem jmiAdd, jmiSub, jmiMul, jmiDiv, JjmiClose;
private DecimalFormat fmt = new DecimalFormat ("0.00");
public MenuDemo () {
setTitle ("Menu Demo") ;
// create menu bar
JMenuBar Jmb= new JMenuBar () ;
// set menu bar to the frame
setJMenuBar (jmb) ;
//add menu "Operation" to menu bar
JMenu operMenu = new JMenu ("Operation");
operMenu.setMnemonic ('0") ;
Jjmb.add (operMenu) ;
//add menu items with mnemonics to menu "Operation"
operMenu.add (jmiAdd= new JMenultem ("Add",'A'));
operMenu.add (jmiSub= new JMenultem("Subtract",'S"));
operMenu.add (jmiMul= new JMenultem("Multiply",'M"'));
operMenu.add (jmiDiv= new JMenultem("Divide"™,'D'));
operMenu.addSeparator () ;
operMenu.add (jmiClose= new JMenultem("Close"));
//set keyboard accelerators
JmiAdd.setAccelerator (KeyStroke.getKeyStroke (
KeyEvent.VK_A,ActionEvent.CTRL_MASK));
JmiSub.setAccelerator (KeyStroke.getKeyStroke (
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KeyEvent.VK S,ActionEvent.CTRL MASK));
JmiMul.setAccelerator (KeyStroke.getKeyStroke (
KeyEvent.VK M,ActionEvent.CTRL MASK));
JmiDiv.setAccelerator (KeyStroke.getKeyStroke (
KeyEvent.VK D,ActionEvent.CTRL MASK));
Container c¢ = getContentPane();
JPanel pl = new JPanel();
pl.setLayout (new FlowLayout ());
pl.add (new JLabel ("Number 1"));

(
pl.add (txtNuml = new JTextField(3));
pl.add (new JLabel ("Number 2"));
pl.add (txtNum2 = new JTextField(3));
pl.add (new JLabel ("Result"));
pl.add (txtResult = new JTextField(4));

txtResult.setEditable (false);

JPanel p2= new JPanel();

p2.setlLayout (new FlowLayout());

p2.add (btnAdd= new JButton ("Add"));

p2.add (btnSub= new JButton ("Subtract"));

p2.add (btnMul= new JButton ("Multiply")):

p2.add (btnDiv= new JButton ("Divide"));

c.add (pl,BorderLayout.CENTER) ;

c.add (p2,BorderLayout.SOUTH) ;

//register listener

MyActionListener myAction = new MyActionListener();

btnAdd.addActionListener (myAction) ;

btnSub.addActionlListener (myAction) ;

btnMul.addActionListener (myAction) ;

btnDiv.addActionListener (myAction) ;

jmiAdd.addActionListener (myAction);

jmiSub.addActionListener (myAction);

jmiMul.addActionListener (myAction);

JmiDiv.addActionListener (myAction) ;
jmiClose.addActionlListener (myAction);

}

class MyActionListener implements ActionListener({
public void actionPerformed (ActionEvent e) {

String actionCommand = e.getActionCommand() ;
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if (e.getSource () instanceof JButton) {
if (actionCommand.equals ("Add"))
calculator('+'");
else if (actionCommand.equals ("Subtract"))
calculator('-");
else if(actionCommand.equals ("Multiply"))
calculator('*");
else if (actionCommand.equals ("Divide"))
calculator('/");
}
else if(e.getSource() instanceof JMenultem) {
if (actionCommand.equals ("Add"))
calculator('+");
else if (actionCommand.equals ("Subtract"))
calculator('-");
else if(actionCommand.equals ("Multiply"))
calculator('*");
else if (actionCommand.equals ("Divide"))
calculator('/");
else if (actionCommand.equals ("Close"))

System.exit (0) ;

}

private void calculator (char operator) {
double numl = Double.parseDouble (txtNuml.getText ());
double num?2 = Double.parseDouble (txtNum2.getText ()) ;
double result = 0;

switch (operator) {

case '+': result=numl+num?2;
break;

case '-': result=numl-num2;
break;

case '*': result=numl*num?2;
break;

case '/': result=numl/num2;
break;
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txtResult.setText (fmt.format (result));
}
public static void main(String[] args) {
MenuDemo frm = new MenuDemo () ;
frm.pack () ;
frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

frm.setVisible (true) ;

£ Menu Demo

Operation
Humber 1 |6 Humber 2 |9 Result 54.00
Add Subtract Multiphr Divide

Két xuit ciia MenuDemo.java
11)JTabbedPane (Khung nhiéu tab):

- La thanh phén Swing hiru ich, cung cép tap hop tab loai trir nhau dé truy cap nhiéu
thanh phan.

- Ta thuong dat panel bén trong mot JTabbedPane va phdi hop tab véi mdi panel.
JTabbedPanel rat d& str dung, vi panel tuy dong dugce chon bang cach nhap tab tuong
ung.

Phuong thirc khoi tao:
“public JTabbedPane ()
- Tao khung trong c6 nhiéu tab
Mudn bd sung thanh phan vao JTabbedPane, sir dung phuwong thic:

“public add (Component component, Object constraints)

- Component 13 thanh phan hién thi khi tab dugc nhap

- Contraints c6 thé 1a tiéu dé cua tab.

Vidu:

- Chuong trinh ding nhiéu khung tab v&i 2 tab hién thi 2 dang hinh Square (hinh
vuong), Circle (hinh tron).

- Chon hinh can hién thi bang cach nhap tab tuong tng.

package chapter04;
import javax.swing.*;
import java.awt.*;
import java.awt.event.x*;

public class TabbedPaneDemo extends JFrame {
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private JTabbedPane jtpFigure = new JTabbedPane() ;
public TabbedPaneDemo () {
setTitle ("TabbedPane Demo") ;
// add FigurePanel to the tab
JtpFigure.add (new FigurePanel (
FigurePanel.SQUARE), "Square") ;
JtpFigure.add (new FigurePanel (
FigurePanel .CIRCLE),"Circle");
getContentPane () .add (jtpFigure) ;
}
class FigurePanel extends JPanel{
final static int SQUARE =1;
final static int CIRCLE =2;
private int figure=1l;
public FigurePanel (int fig) {
figure =fig;
this.setBackground (Color.white);
}
//drawing a figure on the panel
public void paintComponent (Graphics g) {
super.paintComponent (g) ;
int width= getSize () .width;
int height= getSize () .height;
int side =(int) (0.5*Math.min (width,height));
switch (figure) {
case 1: g.drawRect ((width-side) /2,
(height-side) /2, side, side);
break;
case 2: g.drawOval ((width-side) /2,
(height-side) /2, side, side);

break;

}

} //end inner class

public static void main(String args[]) {
TabbedPaneDemo frm = new TabbedPaneDemo () ;
frm.setSize (300,200);

frm.setVisible (true);
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}

£ TabbedPane Demo

Circle |

Két xuit ciia TabbedPaneDemo.java
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Chwong 5 XU LY BIET LE

Sau bai hoc nay, hoc vién c6 thé:
- Hiéu dugc biét 1& va xac dinh dugc cac dang biét 18 trong 1ap trinh java.
- C6 kha nang phan tich va xtr ly cac ngoai I€.
- Hiéu dugc cac phuong phép xtr Iy ngoai 16.

. KHAI NIEM:

- Biét 1& (Exception) 1a 16i x4y ra trong thoi gian thyc thi chwong trinh (runtime error),

lam gian doan mach diéu khién binh thuong. Thong thudng cac diéu kién thyc thi
chuong trinh gay ra biét I¢. Néu céc diéu kién nay khong dugc quan tam, thi vi¢c
thue thi c6 thé két thuc dot ngot.

- Java cung cap kha ning xir 1y 16i thi hanh cho cac 1ap trinh vién. Vé&i kha ning nay,
goi 1a kha nang xir 1y biét 1¢, ta c6 thé thiét ké chuong trinh 6n dinh va tin cay hon
khi thi hanh. Giam thiéu viéc két thuc bat thudng cta hé thong va ciia chuong trinh.

I. CAC DANG BIET LE:
Céc bi¢t I¢ thuong gap:

- ArithmeticException: 16i do tinh to4n, thuong 1a chia cho 0.
- ArrayIndexOutOfBoundsException: 15i do truy xuat chi sd cac phan tir ciia mang.
- NullPointerException: 156i do tham chiéu d6i twong co gia trj null.
- ClassNotFoundException: 15i do khong tim thay 19p.
- NumberFormatException: Loi khi chuyén doi kiéu.
- IOException: 16i nhap xuat.
- FileNotFoundException: 15i truy cép tin tin khong ton tai.
- InterruptedException: L3i lién quan dén tri hodn tuyén trinh.
- SQLException: 16i khi thyc thi cau 1énh SQL véi co sé dir licu.
Tat ca cac biét 18 cia Java déu 1a din xuat tir 16p Exception. Trong 16p Exception c6 3
phuong thire rat théng dung cho ta biét dugc thong tin chi tiét cua timg biét 1¢:
public String getMessage ()
- Nhan vé mot chudi 12 thong tin chi tiét cna biét 1é.
public String toString()
- Chuyén d6i twong thanh chudi dé c6 thé in ra man hinh.

public void printStackTrace()

- Trinh bay hé thdng viéc goi cac phuong thirc cho phép do tim biét 1é.
. XU LY BIET LE:
Pé xir 1y biét 18, ta co thé sir dung 2 phuong phép:
- Bit biét 1¢.
- Ném biét 1é.
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1) Bt bigt 16:
Cu phap:

try{
// Cac l1lénh cé kha ndng xay ra biét dich
}
catch (ExceptionTypel paraml) {
// Poan lénh x@ ly tuong ung vdi biét 1lé xay ra
}
catch (ExceptionType2 param2) {
// Poan lénh x@ ly tuong ung vdi biét 1lé xay ra

}

catch (ExceptionTypeN paramN) {
// Exception Block
}
finally{
// Poan l1lénh luén thuc hién bit ké biét 1lé cé xay
ra hay khéng.

}

Cdch thwc hién ciia khoi try-catch:

- Néu khong co biét 1¢ nio xay ra trong sudt qua trinh thyc thi ménh dé try, cac ménh
dé catch s& duoc bo qua.
- Trudng hop mot trong cac cau 1énh bén trong khdi try ném ra mot biét 1¢, Java sé& bo
qua cac cau 1énh con lai va bat ddu tim kiém phwong thire xtr 1y biét 1& do.
» Néu kiéu biét 1é so khop voi biet I¢ liét ké trong ménh deé catch, ma trong ménh de
catch sé dwoc thuc thi.
= Néu khéng tim thdy phuong thire xir Iy, chuwong trinh sé cham dit va in ra thong
diép bdo 16i trén console.
Khéi finally:
- La tuy chon khong bat budc
- Pugc dit sau khoi catch.
- Khbi finally bao dam lac nao ciing dugc thyuc hién bat chap biét 1& c6 xdy ra hay
khong.
So dé hoat dong:

try block

No Exception l Exception occurs

finally block catch block

finally block
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Vidu:
- C.hu:ong trinh sau thuc hién phép toan chia x cho y. Biét 1€ sé xdy ra khi y=0. Chuong
trinh khong quan tam téi biét 1€.
public class TestException/{
public static void main (String args|[]) {
int x=5,y=0;
int z=x/y;

System.out.println (“z=" + z);

et C:AWINDOWSsystem32emd. exe

D:xLabh5%>*javac TestException.java :J
D:xLah%>java TestException

Exception in thread "main'" java.lang.ArithmeticException: ~ by zero
at TestException.main{TestException.javazbl}

D :z“Lah5>

-
< | | b

Két qua ciia TestException. Java

- Chuong trinh sau thyc hién phép toan chia x cho y. Biét I¢ s€ xay ra khi y=0. Chuong
trinh ¢ quan tam t&i biét 18 va bat ngoai 16 néu né xay ra.
public class TestException/{
public static void main (String args|[]) {
int x=5,y=0;
try{
int z=x/y;
System.out.println ("z=" + z);
}
catch (Exception ex) {

System.out.println ("Error:"+ ex.toString());

Trang 89



Lap trinh Java

Xir Iy bigt 1

et C:AWINDOWShsystem32emd. exe

D:xLabh%>javac TestException.java :4

D:=“Lah5*>java TestException
Error: java.lang.ArithmeticException: ~ by zero

Dz~ Laht>
‘ | ;l_‘

Két qua ciia TestException. Java

2) Ném biét l¢:

Cu phap:

}

[modifier] <returnType> <methodName> ([params]) throws

ExceptionName {
// method body

Vi

du:
class ThrowsDemo {
public static void main (String args[]) {
a();

}

public static void a/() {
try{
b();
}

catch (ClassNotFoundException e) {

e.printStackTrace() ;

}
public static void b () throws ClassNotFoundException({
c();

}

public static void c () throws ClassNotFoundException({
Class cls = Class.forName ("java.lang.Integer");
System.out.println(cls.getName()) ;

System.out.println(cls.isInterface());
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et C:AWINDOWSsystem32emd. exe

D:xLabh%>javac ThrowsDemo.java ;

D:=“Lah%*java ThrowzDemo
java.lang.Integer
false

D:~LahG>_

-
< I

Két qua cua ThrowsDemo.java
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Chwong 6 XU LY LUONG VA TAP TIN

Sau bai hoc nay, hoc vién cé thé:

- St dung 16p File dé quan 1y tap tin va thu muc trén hé théng.

- Hiéu va st dung ludng nhap xuat (I/0) dir liéu dang byte va dang ky tu.
LOP FILE VA CACH SU DUNG:

Lép java.io.File gitup biét duoc chi tiét vé tap tin, ngdy gid tap tin dugc tao ra, kich

thudc cua tap tin, vi tri luu trén dia...

Ta ciing c6 thé dung 16p File d¢ tao thu muc, ddi tén, xoa tap tin...

Dé tao ddi tuong File tham chiéu dén tap tin hay thu muc trén hé théng, ta ding phuong
thte khéi tao:

public File(String pathName)
public File(String parent, String child)

Vidu:
File filel = new File("data.txt");

File file2 = new File("c:/java");
Pé lay dugc dudng dan thu muc 1am viéc hién hanh, ta ding 1énh:
System.getProperty ("user.dir");
Mot s6 phuong thirc thudong ding trén File

public boolean isFile()

- Tra vé true néu ddi twong 13 tap tin.

public boolean isDirectory ()

- Tra vé true néu doi tuong la thu muyc.

public boolean exists ()

- Tra vé true néu dbi tuong file ton tai.

public long length()

- Tra vé kich thudc cta tap tin.

public String[] 1list ()

- Néu d6i tuong 1a File 1a thu muc, phuong thirc tra vé mang String clia tat ca cac tap
tin va thu myc chura trong thu muc, nguoc lai, tra vé null.

public boolean mkdir ()

- Tao thu muc con

public boolean delete()

- Xoa thu muyc, tra vé true néu thanh cong.
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Vidu:
- Chuong trinh mau sau liét ké tap tin va thu muc chira trong thu muc lam viéc hién
hanh.

import java.io.*;
public class DirListing{
public static void main (String args|[]) {
File dir = new File(System.getProperty ("user.dir"));
if (dir.isDirectory()) {
System.out.println ("Directory of " + dir);
String listing[] = dir.list();
for (int i=0;i<listing.length;i++)

System.out.println ("\t" +listingl[il]);

et C:AWINDOWShsystem32emd. exe

D:xLabh5%>*javac DirListing.java :J

D:vLabh5>java DirListing
Directory of D:“Lahb
build
DirListing.class
DirListing. java
Main.class
Main. java
SIC
test

D=~Lahhb>
< | f

Két xuit ciia DirListing. java

Il. LUONG (STREAM):
1) Khdi niém:
- Trong Java, moi I/O déu duoc xtr Iy theo ludng. Ludng (stream) 1a khai niém vé mot
ludng luu chuyén dir liéu mot chiéu lién tuc.

- Hay hinh dung mot bé boi ¢ cac éng nudc thong voi bé khic. Xem nudc trong bé
boi dau 1a dir lidu, con nude & bé boi kia 1a chwong trinh. Luu luong nude chay qua
ong duoc goi 1a ludng. Néu mudn nhap, chi can mé van dé nudc chay ra khoi bé dir
lidu vao bé chuong trinh. Mudn xuat, md van dé nudc chay khoi bé chuong trinh vao
bé dir liéu.

- Khéi thu vién java.io cung cip céc ludng nhap xuat khac nhau phuc vu cho kha ning
doc va ghi dir liéu. Ludng nhap xuat khong nhing dugc két ndi voi tap tin ma con
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dugc dung trong viée két ndi mang, hay cac ving dém ciia bo nhé méy tinh gitp cho
viéc truy xuat dugc nhanh.

§

Program

Input Stream

7'\

U

Output Stream File

—7
N

Chwong trinh nhén dit ligu qua luéng nhdp va gdi div liéu qua luéng xudt

C6 thé xép 16p ludng vao hai loai: ludng byte (byte stream) va ludng ky tu (character
stream).
- Méi quan hé phan cip cia ludng byte thuong dung:

FileInputStream
DatalnputStream
InputStream FilterInputStream <
BufferedInputStream
ObjectInputStream
FileOutputStream

/ DataOutputStream
FilterOutputStream <

- Méi quan hé phan cip cta ludng ky ty thudng dung:

InputStreamReader FileReader
Reader
BufferedReader LineNumberReader

Object

OutputStream

BufferedOutputStream

ObjectOutputStream

Object OutputStreamWriter FileWriter

Writer

BufferedWriter

PrintWriter
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2) Luong nhip xudt co bdn:

a) Lop InputStream va [op Reader:

- Lép triru tugng InputStream va Reader, mé rong Object, 1an luot 12 16p gdc (cha) cua
moi ludng nhap byte va ky tu.
- Hai 16p nay va 1ép con ciia chiing rat giéng nhau, ngoai trir 16p InputStream dung
byte lam don vi thong tin co ban, con Reader stir dung ky tu.
Mt s6 phwong thive thwong ding trong InputStream:
public int read() throws IOException
- Poc byte tiép theo va tra vé gia tri cia nd. Gid tri cua byte dugc tra vé & dang int,
cubi ludng phuong thirc tra vé -1.

public int read(byte b[]) throws IOException

- Poc cac byte b.length thanh mang b, gia tri tra vé 1a s byte doc dugc that sy. Cudi
ludng tra vé -1.

public void close() throws IOException

- Pong ludng nhap.

public int available () throws IOException

- Tra vé s byte con lai trong ludng.

public long skip(long n) throws IOException

B0 qua va loai bo n byte dir liéu khoi ludng nhap nay. S6 byte that su bi bo qua s& dugc
tra vé.
L6p Reader chira tit ci phwong thirc viva liét ké, ngoai triv avalible ().

b) Lop OutputStream va lop Writer:

- Ca hai OutputStream va Writer 1an luot 13 16p goc (cha) cua tat ca ludng xuét byte va
ky tu.
MGt s6 phwong thivc thwong ding trong OuputStream lin Writer:
public void write(int b) throws IOException
- Ghi mét byte (di v6i OutputStream) hay mot ky tu (voi Writer)
public void write(byte b[]) throws IOException
- Ghi moi byte trong mang b sang luéng xuat (OutputStream) hodc moi ky tu trong
mang ky tu (Writer)
public void close() throws IOException
- Pong ludng nhap.
public void flush () throws IOException

- Don ludng xuét (c6 nghia gai dit liéu luu tam trong ludng xuat dén dich cua no).
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3) Xur ly tdp tin ngogi tru:
Phai dung ludng tap tin dé doc hodc ghi vao tap tin dia. Ta c6 thé s dung:
- FileInputStream hay FileOutputStream cho luéng byte
- FileReader hay FileWriter cho ludng ky tu.
Phuong thirc khoi tao sau:

public FileInputStream (String fileNameString)
public FileOutputStream (String fileNameString)
public FileReader (String fileNameString)
public FileWrite (String fileNameString)

Vidu:
FileInputStream infile = new FileInputStream
("c:\data\in.dat");
FileOutStream outfile = new FileOutStream

("c:\datal\out.dat");
Ta ciing c6 thé sir dung d6i tuong tap tin tao ludng tap tin nhu cau lénh sau:
FileInputStream infile = new FileInputStream(new File

("c:\data\in.dat"));

Vidu:
- Chuong trinh minh hoa st dung FilelnputStream va FileOutputStream sao chép tap
tin.

- Nguoi ding can cung cip mot tap tin ngudn va tap tin dich lam d6i sé6 dong 1énh.
import java.io.*;
public class CopyFile {
public static void main (String args([]) {
FileInputStream fis=null;
FileOutputStream fos=null;
if (args.length!=2) {
System.out.println ("Syntax is:
java CopyFile sourcefile destfile");
System.exit (0);
}
try{
fis = new FilelInputStream (argsl[0]);
File outFile = new File (args[1l]);
if (outFile.exists()) {
System.out.println ("File " + args[1l]
+ " already exists");
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return ;

}

else
fos = new FileOutputStream(outFile);
// Display the file size

System.out.println("The file " + args[0] + " has " +
fis.available() + " bytes");

int r;
while ((r=fis.read()) !=-1)
fos.write ((byte)r);
}
catch (FileNotFoundException ex) {
System.out.println("File not found " + args[0]);
}
catch (IOException ex) {
System.out.println(ex.getMessage());
}
finally{
try{
if(fis!=null) fis.close();
if(fos!=null) fos.close();
}
catch (IOException ex) {

System.out.println (ex.getMessage());

et C:AWINDOWSsystem32emd. exe

D:vLabhb*javac CopyFile.java i‘

D:“Lahb5>java CopyFile app.java backup. java
The file app.java has 1789 bytes

D:zLah5>_

-
< | | b

Két qua ciia CopyFile.java
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4) Luéng lpc:

- Ludng loc (filter stream) dugc dinh nghia 1a ludng loc cac byte hay ky tur nham muc
dich nao d6. Ludng nhap co ban cung cip phuong thirc doc von chi c6 thé dung dé
doc byte hay ky tu.

- Néu mubn doc s6 nguyén, s6 kép, chudi, ta cé thé sir dung 16p loc bao boc mét ludng
nhap. Dung 16p loc cho phéo doc s6 nguyén, sd thuc va chudi thay vi doc byte va ky
tu.

Mot sb ludng loc thuong dung:

Tén Iép Cach dung Iép

DataInputStream XU ly dang thdc nhi phan cho moi loai dif liéu so cap

BufferedInputStream Lay dir liéu tir vung dém va doc dir liéu tir luong, néu can.

DataOutputStream Xudt dang thiic nhi phan clia moi loai dit liéu so cap, von rat hitu
ich néu chuang trinh khac sir dung dau xuat nay

BufferedOutputStream  Xuét sang vung dém trudc,sau do sang lubng, néu can. Ta cd thé
goi phugng thirc flush() ghi dir li€u vung dém vao luéng

5) Luéng div li¢u:
Ludng dit lidu (DatalnputStream va DataOutputStream) doc va ghi dang dit liéu so cip.
Phuong thirc khoi tao sau:

public DataInputStream(InputStream instream)
public DataOutputStream (OutputStream outstream)

Vidu:
DataInputStream infile = new DatalnputStream(new
FileInputStream(“in.dat”));
DataOutputStream outfile = new DataOutputStream (new

FileOutputStream (“out.dat”));
Mt s6 phwong thive thwong ding:

pubic int readByte () throws IOException

pubic int readInt () throws IOException

pubic long readLong () throws IOException

pubic double readDouble() throws IOException

pubic String readLine() throws IOException

pubic void writeByte (byte b) throws IOException

pubic void writeInt(int i) throws IOException

pubic void writelong (long 1) throws IOException

pubic void writeDouble (byte d) throws IOException
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“pubic void writeChars(String s) throws IOException
Vidu:
- Chuong trinh minh hoa tao 10 s6 nguyén ngau nhién, luu chung vao tap tin dir lidu,
truy xuét dir liéu tir tap tin va hién thi s6 nguyén trén console.
import java.io.*;
public class TestDataStream{
public static void main (String args|[]) {
DataInputStream dis=null;
DataOutputStream dos=null;
// write data to file
try{
dos = new DataOutputStream(new FileOutputStream (
"mytemp.dat")) ;
for(int i=0;1i<10;i++) {

dos.writeInt ((int) (Math.random()*100)) ;

}
catch (IOException ex) {
System.out.println (ex.getMessage());
}
finally{
try{
if (dos!=null)
dos.close();
}
catch (Exception ex) {
}

}
// read data from file

try{
dis = new DatalInputStream(new FileInputStream (
"mytemp.dat")) ;
for (int i=0;i<10;i++) {
System.out.print (" " + dis.readInt());
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}
catch (FileNotFoundException ex) {

System.out.println ("File not found");
}
catch (IOException ex) {

System.out.println (ex.getMessage());
}
finally{

try{

if (dis!=null)
dis.close();
}
catch (Exception ex) {

}

e CAWINDOWSAsystem 32emd. exe

D:=“\Lahb*javac TestDataStream.java :J

D:wLabhb>java TestDataStream

21 52 79 52 24 M1 6B 12 45 82

D:=“Lah5>*type mytemp.dat
& 4 0 4 T

G D 2 - R
D:sLabhb>_

-
< | | b

Két xuit ciia TestDataStream.java
6) Luéng in dn (PrintWriter):

- Vi ludng xudt dir liéu hién thi dir liéu ¢ dang nhi phéan, nén ta khong thé xem noi
dung cua n6 ¢ dang vin ban (Xem két qua cta vi du & muc trudc).
- Trong Java, c6 thé dung ludng in an (print stream) xuat dir lidu vao tp tin duoc xem
¢ dang van ban.
Phuwong thirc khoi tao sau:

public PrintWriter (Writer out)
public PrintWriter (Writer out, boolean autoFlush)

Mot sé phuong thirc thuong ding:
pubic void print (Object o) throws IOException
pubic void print (String s) throws IOException
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pubic void print(int i) throws IOException
pubic void print(long 1) throws IOException
pubic void print (double d) throws IOException

pubic void print (boolean b) throws IOException

- Ta c6 thé thay thé print bang println. Phuwong thic println() ¢6 chirc ning in dit lidu,
theo sau 1a mgt dong méi.
Vidu:
- Chuong trinh minh hoa tao 10 s6 ngdu nhién va luu ching vao tap tin dir liéu van
ban “mydata.dat’. C6 thé xem tap tin ndy trén console bang lénh type trén Windows
hay cat trén Linux.

import java.io.*;
public class TestPrintWriter{
public static void main (String args[]) {
PrintWriter pw=null;
// write data to file
try{
pw = new PrintWriter (new FileOutputStream (
"mydata.dat"), true);
for (int i=0;i<10;i++) {

pw.print( " " 4+ (int) (Math.random ()*100));

}
catch (IOException ex) {
System.out.println (ex.getMessage ());
}
finally{
try{
if (pw!=null)
pw.close ();
}
catch (Exception ex) {

}
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et C:AWINDOWSsystem32emd. exe

D:sLabS>javac TestPrintUWriter.java :4
D:=“Lah5%*java TestPrintWriter
D:sLah%>type mydata.dat

78 49 168 89 44 88 67 85 98 53
D :~Lah5b>»

-
1 | 3

Két xuit ciia TestPrintWriter.java

7) Ludng dé¢m:
- Java tang téc nhap / xuit dua vao cac ludng dém (buffered stream), giam b6t sé lan
doc va ghi.
- Dung ludng dém gitp ta co thé doc / ghi mdi lan mot khdi byte hay ky tu thay vi doc
ting byte hodc tung ky tu.
Céc 16p ludng dém trong java:
- BufferedInputStream
- BufferedOutputStream
- BufferedReader
- BufferedWriter
Cdc phwong thirc khéi tao luong dém:
public BufferedInputStream (InputStream in)
public BufferedOutputStream (OutputSream out)

public BufferedReader (Reader out)

public BufferedWriter (Writer out)

- Lop ludng dém thira ké phwong thiic cac 16p cha. Ngoai viée str dung phuong thirc tir
16p cha, BufferedReader con c6 phuong thirc readLine () chiu trach nhiém doc ndi
dung.

Vidu:

- Chuong trinh mau minh hoa xem tép tin trong vung vin ban. Khi nguoi dung go tén
tap tin vao truong van ban va nhip niit View, tap tin sé hién thi trong viing van ban.
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;
import java.io.*;
public class ViewFile extends JFrame implements
ActionListener{

private JTextArea contentView;
private JTextField txtInput;
private JButton btnView;
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public ViewFile () {
setTitle ("View File");
JPanel p = new JPanel();
p.setLayout (new FlowLayout (FlowLayout.LEFT));
p.add (new JLabel ("File name"));
p.add (txtInput= new JTextField (20));
p.add (btnView = new JButton ("View"));
//register listener
btnView.addActionListener (this);
contentView = new JTextArea (20,30);
JScrollPane pane = new JScrollPane (contentView) ;
getContentPane () .add (pane,BorderLayout.CENTER) ;
getContentPane () .add (p,BorderLayout .NORTH) ;

}

public void actionPerformed (ActionEvent e) {
if (e.getSource ()== btnView)

showFile () ;

}

public void showFile () {
BufferedReader inFile=null;
String filename = txtInput.getText().trim();

String inLine;

try{
inFile = new BufferedReader (new FileReader (
filename)) ;
boolean firstLine=true;
while ((inLine=inFile.readLine()) !=null) {

if (firstLine) {
firstLine=false;
contentView.append (inLine) ;

}

else

contentView.append ("\n" + inLine);
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catch (Exception ex) {
System.out.println (ex.toString());
}
finally{
try{
if (inFile!=null)
inFile.close () ;
}
catch (Exception ex) {

}

}
public static void main (String args|[]) {
ViewFile frm = new ViewFile();
frm.setDefaultCloseOperation (
JFrame.EXIT ON CLOSE) ;
frm.pack ();

frm.setVisible (true);

£ Yiew File

File name |‘JiewFiIe.java

try]
iffinFilel=null)
inFile.closed;

leatchiException ex){}

1
1
puhblic static void main{String args[
YiewFile frim = new YiewFile
firm.setDefaultCloseOperation(JFrame EXIT_OK_CLOSE);
frrm.pack;
frm.setvisibledrue);

Két xuit ciia ViewFile. java
8) Lop StreamTonkenizer:
- Pé phan tich ¢t phap va tir dung mot cach manh mé va hiéu qua hon ta can st dung

16p StreamTokenizer.
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- Lép StreamTokenizer c¢6 kha nang nhan dang ra cic token trén ludng. Néu hinh dung
tap hop mot chudi cac ky ty lam nén mot cau thi token chinh 14 ting tir, ting dau
cham cau hay con sb.

Phuong thirc khoi tao sau:

public StreamTokenizer (InputStream in)

Mot sé phuong thirc thuong ding:

“ pubic int nextToken () throws IOException

- L4y ra tirng token, phuong thirc tra vé mot trong nhiing gia tri sau:
» StreamTokenizer.TT WORD: token doc dwoc la mot tir
= StreamTokenizer.TT NUMBER: token doc duoc la mot s0
= StreamTokenizer. TT EOL: doc dén cudi dong
= StreamTokenizer. TT EOF: doc dén cuéi luong.

L&p StreamTokenizer c6 2 thudce tinh:

“public String sval

- LAy vé gié tri cua token néu token doc dugc 1a TT_WORD
“public double nval

- LAy vé gia tri cua token néu token doc dugc 1a TT NUMBER
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Chwong 7 DA TUYEN TRINH

Sau bai hoc nay, hoc vién c6 thé:
- Hiéu duoc khai niém vé tuyén va co ché lap trinh da tuyén
- Tao duogc tuyén trong chuong trinh.
- Xt Iy co ché dong bd (synchronized) giita cac tuyén trinh.
. Khai niém:
1) T uyén (Thread):

La don vi nho nhat ctua doan mi c6 thé thi hanh dugc dé thuc hién mot cong viéc riéng
biét nao d6. Nhiing chuong trinh truéc day déu chay & mot tuyén; nghia 1a vao thoi diém
xac dinh chi c6 mot cau 1énh dugc thuc thi.
2) Da tuyén (MultiThread):
- La kha nang lam viéc v6i nhiéu tuyén
- Pa tuyén chuyén sir dung cho viéc thuc thi nhiéu cong viéc dong thoi

- Pa tuyén giam thoi gian r6i ciia hé thong dén mirc thap nhét va tang hiéu suat thi
hanh cua chuong trinh.

Tuyén c6 thé dugc tao ra bé‘lng 2 cach:
- Dan xuét tir 16p Thread
- Ung dung giao dién Runnable.
Chu ky séng cua tuyén:

Sleep,wait,I/0

Running

II. PHWONG PHAP XAY DUNG TUYEN:
1) Tao tuyén bang cich din xudt l6p Thread:

- Lép Thread chira phwong thirc tao dung Thread() ciing nhu nhiéu phwong thirc hiru
ich c¢6 chirc ning chay, khoi dong, tam nging, tiép tuc, gian doan va nging tuyén.
- Pé tao 1 tuyén ta c6 thé dinh nghia 1 16p ké thira tir 16p Thread va phai dinh nghia lai

phuong thic run() dé thong bao cho hé thong biét cach thuc thi tuyén khi nd van
hanh.
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Ciu tric tao 1 tuyén:

class ThreadX extends Thread{
public void run() {
// cai dit céng viéc cua tuyén

}

}

Thi hanh tuyén:

ThreadX tx = new ThreadX() ;
tx.start () ;

Mot sé phuong thirc thuong ding trong 16p tuyén:
“ public void run()
- Phuong thirc dugc hé thong goi dé thuc thi cong viée cua tuyén, ta phai gianh quyén
phuong thirc nay va cung cap ma cho tuyén thi hanh.
- Phuong thirc run() khong duoc goi truc tiép tir ddi tugng Thread.
public void start ()
- Khoi dong tuyén, qua d6 1am cho phwong thirc run() ciing duoc kich hoat.
public static void sleep(long millis) throws
InterruptedException
- it tuyén vao trang thai “ngl” trong khoang thoi gian xac dinh bang mili giy.
public void stop()
- C6 chirc nang ngimg tuyén.
public void join () throws InterrupteException
- Cho doi tuyén nay chét di.
public void setPriority(int p)

- An dinh quyén uu tién p(xép tir 1 dén 10) cho tuyén nay.
Vidu:

- Chuong trinh nay tao va chay 2 tuyén sau:

= Tuyén thir nhat in cdc sé6 nguyén tir 1 dén 10.

= Tuyén thir hai in chir A 10 lan.
package chapter07;
class PrintNum extends Thread({

public void run () {
for (int i=1;1<=10;1i++) {
System.out.print ("™ " + 1);

try{
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Thread.sleep (300);

}catch (Exception ex) {}

}
class PrintChar extends Thread{
public void run() {
for(int i=1;i<=10;1i++) {
System.out.print (" A ");
try{
Thread.sleep(300);
}
catch (Exception ex) {

}

}
public class TestThread{
public static void main(String args|[]) {
PrintNum tl= new PrintNum() ;
PrintChar t2= new PrintChar();
tl.start ()
t2.start ()
try{
tl.join () ;
t2.join () ;
}
catch (Exception ex) {

}
System.out.println ("\n Both thread is deaded");
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e C:AWINDOWSvsystem32%cmd. exe

D:“Lah?*>java chapterB?_TestThread :4
ia 2AaA 3 A 4 5A 60 70 8A 7A 184
Both thread is deaded

D:xLabh?>_

-
1 | 3

Két qud ciia TestThread.java

2) Tao tuyén bang cdch irng dung giao dién Runable:

- O phan trudc, ta da tao va chay tuyén thi hanh bang cach khai bao mot 16p tuyén mo
rong 16p Thread. Phuong thirc nay s& c6 hiéu luc néu 16p tuyén chi ké thira tir 16p
Thread, nhung s& v dung khi 16p tuyén thira ké nhiéu 16p. Dé thira ké nhiéu 16p, ta
phai tmg dung giao dién.Java cung cép giao dién Runnable dé thay thé 16p Thread.

Ciu tric dinh nghia 1 tuyén:

class RunnableY implements Runnable {
public void run() {
// process Threads

}
}

Thi hanh tuyén:

RunnableY ry = new RunnableY () ;
Thread ty = new Thread(ry);
tx.start () ;

Vidu:
- Chuong trinh mau dinh nghia mot tuyén hién thi thoi gian (hh:mm:ss) trong mot
panel.
- Tép tin ClockPanel.java

package chapter07;

import javax.swing.*;

import java.awt.*;

import java.util.*;

import javax.swing.border.*;

public class ClockPanel extends JPanel implements
Runnable({

private JTextField txtDisplay;
private Thread t;

Trang 109



Ldp trinh Java Ldp trinh CSDL voi JDBC

public ClockPanel () {
add (new JLabel ("Time is"));
add (txtDisplay= new JTextField(20));

setBorder (new TitledBorder (new
EtchedBorder (), "Clock")) ;

}
public void run() {
String msg="";
while (true) {
Date today = new Date();

msg = today.getHours () + ":" +
today.getMinutes ()+":" + today.getSeconds();

txtDisplay.setText (msqg) ;
try{
Thread.sleep(1000) ;

}catch (Exception ex) {

}

}
// TestClock.java

package chapter07;
import javax.swing.*;
import Jjava.awt.*;
import java.awt.event.*;
import javax.swing.border.*;
public class TestClock extends JFrame implements
ActionListener{
JButton btnStart,btnStop;
ClockPanel pl = new ClockPanel();
Thread t;
public TestClock () {
setTitle ("Test clock");
getContentPane () .add (pl,BorderLayout.NORTH) ;
JPanel p2 = new JPanel();
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p2.add (btnStart = new JButton ("Start"));
p2.add (btnStop = new JButton ("Stop"));

getContentPane () .add (p2,BorderLayout.CENTER) ;
btnStart.addActionListener (this);
btnStop.addActionListener (this);
btnStop.setEnabled(false);
}
public void actionPerformed (ActionEvent e) {
if (e.getSource ()==btnStart) {
start ()
btnStart.setEnabled (false);
btnStop.setEnabled (true);
}
else if (e.getSource ()==btnStop) {
stop ()
btnStart.setEnabled (true);
btnStop.setEnabled (false);

}

public void start() {
t = new Thread(pl);
t.start (),

}

public void stop () {
if(t!=null) {

t.stop();

}

public static void main(String args|[]) {
TestClock frm =new TestClock();
frm.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
frm.pack () ;

frm.setVisible (true) ;
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|’

£ Test clock
Clock

Timeis [16:54:14

Start

Stop

Két qua ciia TestClock.java
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