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Muc Tiéu

*  Tét ca nhitng didu cn biét va khong dugc quén vé Java
o Tai sao can hoc Java?
o Kién tric Java .
o Chuong trinh Java lam viéc nhu thé nao?
o Java “bytecode”
® S& hoc nhiing gi?
o Ngon ngir 1ap trinh Java - Java programming language
o Cac 16p thu vién Java - Java class library (APIs)
¢ Chuong trinh Java dugc tao (create), bién dich compile) va
chay (run) nhu thé nao?
o Java SE --> JDK tools
o JRE.
*  Chuong trinh Java dau tién

T

Chuong trinh dich Java
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...nhén thiy

s . N Samp.c
® Chuong trinh viét bang C, md nguén [ Peyme

CProgram. You type samp.c
“ A . into atext fileusinga
(source code) dugc bién dich  [EEES soncarate s, s
‘ { - :
A A ~ 4 A : printf(Hello!\n");
thanh ngoén nglt may goc (native) il
bao gom nhitng s6 1 va 0 ¢

* Ngon ngit may duoc x4c dinh boi i S
HDH - Operating System (Windows, _g‘gg;;‘::’:ﬂ;a
Mac, UNIX or Linux, Androi, L
Window phone).

Samp.exe

10110101001011010 |
10100100100100010
10101001010101110

01010010010110101
The C compiler takes samp.cas | 111010101001 11001

* Vay, co thé c6 mét module chuong
trinh nao (da dwoc dich) co thé chay

trén moi nén HDH?

input and turns HInto @
machine-readoble executable, | |0101001010111110
The computer “runs=or | 10101101101001001
"executes” this executable. | 10101000111101011

—

JAVA, giai phap cia Sun Microsystems

* Cha dé cua Java
- PhD. James Gosling

. CTO of Sun's Developer
Products.

S,
-

&
¢ Szm Java

We make the net work.

Cac giai phap cia Microsoft (truwdc nam 2000)

* Cong cu:

— Visual Studio 6.0.

* Ngobn ngir 1ap trinh:
— Visual Basic (VB), Visual C++.

® Moi truong thyce thi - Runtime environment
- E— - W— 'I‘I_!—‘

B4y

ey @ Ve W -0

— Windows Only.

Java la cai gi?

* Tén thuong mai do Sun dua ra dé néi dén cac
k¥ thuat dé tao va thuc thi cac chuong trinh
phan mém trén modi trudng may don va may

mang mot cach an toan va hiéu qua

S =
w@Sun =
Java
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Kién truc cua Java - Java architecture

1. Ngon ngit 1ap trinh Java - Java Programming
Language

2. Cac file class cta Java (cac file dang ma
bycode)

3. Thu vién céac 16p Java APIs
1. API, Application Programming Interface

4. May ao Java - Java Virtual Machine - JVM

JVM va Java “bytecode”

* Chuong trinh Java khong bién dich md ngudn thanh
ngon nglt may dich ma bién dich thanh file dang “bytecode”
— file *.class

* Mbi HPH s& c6 thé hién riéng cia may 4o Java —-JVM

® Ma bytecode lam viéc véi JVM va JVM lam vi¢c véi HDH

Java Bytecodes
Celass)

1

Java lam viéc nhw thé nao?

Java AP class files

[ Object.class ” String.clas |
s

1. Chuong trinh ngudn (source

code) dugc viét bing ngén ngir ‘
Java
2. Cac chuong trinh dugc bién dich
hanh cac file d 15 x Ol Hello.class - aa
thanh céc file dang l6p (*. Class)
3. Cac file .class dugc nap vao bo Machine
nhd va thuc thi boi may ao Java Java

Com piler
(VM)

Run-Time
Environment

i

Hello.java

T

May 40 Java — Java virtual machine - JVM

*lal phﬁn mém — duge xem 13 “bd may thuc
thi” (execution engine) — ding dé thyc thi cac
mi bycode (*.class) trén moi nén (platform)

mdt cach an toan va tuong thich.
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JVM lam viéc nhw thé nao

* Chuong trinh dugc bién dich e e | o sl

thanh dang bytecode = ‘
Hello.class | Java
* JVM théong dich ma 1 .
bytecode thanh ma mdy dich | o | o
U‘ .,,,E""iw",“,’L,,

myProgram. java

myProgram.class

% My I
N Program

'/

13

Chuong trinh Java dugc thue thi nhw thé nao?

Java APl class files

* JVM la 1 phin cua SunJava

object .claze  String.class

Runtime Environment, ‘
Standard Edition (JRE) P j ‘
| Hello.class | - Java
®* JVM khéng phai 1la mét U mﬂ
ne
chuong trinh d6c 1ap [ Java ‘
2 , | Compiler |
* bé chay ung dung Java, U Jihe
HDH phél Cél dét JRE Hello.java |

15

Java Source ’

Java bytecode '

JVM-Win j/ JVM-Mac

Java Runtime Environment (JRE)

® La 1 tip con cua Java Development Kit (JDK)- b0
cong cu phat trién cac tng dung Java

* JRE bao gdm JVM, céc 16p can ban (core Java)
va céc file hd trg

* Lay JRE & dau?
o Access Sun website

o Google it

16
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Chuong trinh Java
duoc xay dung nhw

“——)  th&ndo?
(SN
—

17
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Bién dich, thir va kiém 16i

® St dung moi truong lap trinh Java va cong cu
® Phu thudc vao kiéu tGng dung Java s& co

moi truong lap trinh tuong tng.

19

_—_—_

Pé tao 1 chwong trinh Java

® C6 thé st dung céc cong cu

soan thao van ban don
gian.
®* File chuong trinh ¢o

PROGRAMMING
Language

phan mé rong .java
o HelloWord.java

18
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MGoi trwong 1ap trinh Java
(Java programming Environment) - JDK

* Java SE (Java platform, Standard Edition)
o La goi ding dé phat trién phdn mém cta Sun
o Cung cip tp co bén cic cong cu cin thiét dé viét, test va kiém 15i cac
g dung viét bang Java (application va applet)
o Phién ban hién hanh la Java SE 7 (JDK 7u7)
* Java EE (Java Platform, Enterprise Edition)
o Cho cac tng dung enterprise server
* Java ME (Java Platform, Micro Edition)
o Cho céc tmg dung trén cac thiét bi dién tir gia dung, cac thiét b

nhung...(for consumer and embedded servers and applications)

20
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Bo cong cu Java SE 7U7 (JDK 7U7)

® javac:
o Trinh  bién dich mi ngudn (*java) thanh m3 bytecode
(*.class)
* java:
o Trinh thong dich dugc sir dung dé thuc thi ma bytecode
® appletviewer:
o Pugc sir dung dé xem va test applets
* javadoc:
o Trinh tao tai liéu dang HTML cho céc chwong trinh ngudn va céc goi

21

Khi hoc ldp trinh Java,
ching ta sé hoc ?
1. Ngdn ngtt lap trinh Java.

2. 2. Cac lép thu vién cta Java (Java

&
— ) APIs)

y

23

A

Cic cong cu phat trién trwc quan

¢ Java Studio Enterprise.
® Sun Java Studio Creator.
* Borland JBuilder

® NetBeans.

® JDeverloper.
o B

Eclipse

% NetBeans

® Jcreator

22

Ngon ngir 13p trinh Java
¢ Java c6 ct phap tuong tu C.

> Moi diu hoc tir C déu rét hiru dung trong Java.
* Rit quan trong:

o Java 1a ngdn ngit hudng ddi tugng (OOP)

> Moi thtr trong ngdn ngit Java déu duoc xem nhu ddi twong
* Khong bao gio duge quén diéu nay

24
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Cac tinh nang cua Java
*  Hudng dbi tugng
*  Ddc lap voi moi nén ph'?m ctng - Platform-independent
® Manh mé
o Tht ca dit liéu déu phai duogc khai béo 1 cach tuong minh
o Kiém code vao thoi diém bién dich va thong dich
o Gi6i han cac 13i ctia chuong trinh
* Baomat
o Xay dyng mdi truong bao mat cho viéc thyc thi chuong trinh
o Co6 rat nhiéu muc khac nhau cho viéc diéu khién bao mat
* Phan tan
o Cothé chay trén moi nén phén cting, moi HPH
o HO trg g dung chay trén mang
* bDa myén

o Thyc hién nhidu nhiém vu déng thoi trong mét tmg dung 25

_——

Cac 16p thu vién caa Java (Java SE)

__——

Cac 16p thw vién Java (Java APIs)

* Java APIs (Application Programming Interface)

* Cic 16p nay lam don gian qué trinh phét trién cac
ung dung Java cho nguoi lap trinh. Chang gitp
cho LTV viét cac chuong trinh phic tap mot
cach nhanh chéng

* Pé 1am chu Java, ta phai hiéu 15 vé cac 16p thu
vién nay.

26

__——

4

Tom lgi!
* Pé lap trinh v6i Java, ta can phai biét:
1. Ngon ngit 1ap trinh Java.
2. Cac 16p thu vién cua Java (Java APIs)

20/01/2021
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OOP overview ...

Noi Dung

OOP overview

Encapsulation

Passing object as parameter

Java interface

Inheritance

Polymorphism

PROGRAMMING

Language

Classes
® Object > Class
o Mot dbi twgng dugce xac d inh boi mot 16p. Lop 1a mot bang thiét ké chi
tiét (blueprint) ciia mot abi tuong, la khuoén mau dé sinh ra déi tugng.
o M0t 16p chira dinh danh, thugc tinh ( dir li€u) va cac hanh vi (phuong
thurc)
o Déi tugng 13 thé hién (instance) ctia md t 16p. DS twgng phai duge tao
ra mot cach tuong minh bing toan tir new
® Attributes = Data declarations
o Khai bao dt liéu dugc dat bén trong 16p, nhung khong dugc dat bén
trong bét ky phuong thirc no.

* Behaviors = Method declarations




__——

Objects and Classes example

A class An object
(the concept) (the realization)
Bank John’s Bank Account
Account Balance: $5,257

Bill's Bank Account
Balance: $1,245,069

Multiple objects
from the same class

Mary’s Bank Account
Balance: $16,833

__——

Encapsulation )

(Bao dong /che dau thong tin )

* Bao déng : che ddu moi chi tiét hién thyc cua déi
tugng, khong cho bén ngoai thay va truy xuat = tao do
doc 1ap cao giita cac ddi tuong.

* Che dau cac thudc tinh dit liéu : néu can cho phép bén
ngoai truy xuit 1 thudc tinh, ta tao 2 tic vu get/set
tuong (mg dé giam sat va kiém soat viéc truy xuat.

* Che dau chi tiét hién thuc céac tac vu.

21/01/2021
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Encapsulation )

(Bao dong /che dau thong tin )

* Bao dong la che di phén hién thyc, va chi cung c?ip cho
bén ngoai cac chuc niang. Muc dich la lam cho vigc
thay d6i trong hién thyc cia mot module khong
anh huong téi cac module da su dung no.

* Che déu thong tin
o Thao tac véi dir li¢u thong qua cac giao dién xac dinh.

o Che du nguoi 1ap trinh khach (client programmer).

|

Tw khéa truy cap

* Java cung cdp cic tir khoa truy cap private,
protected va public dé xac dinh tim vuc truy xuét
ting thanh phan cua class, cac tir khoa trén ta
goi la céc tur khoa truy cap (visibility modifier).

* Mot modifier Ia mot tir khoa Java, xac dinh

® tinh dac thu ciia mot phuong thirc hay dir li¢u




W

Twr Kkhoéa truy cap

®* Cac thanh vién cua mot lop dugc khai bao la
public, nghia 13 ¢6 thé dugc tham chiéu bét cir noi nao.

® Cac thanh vién ctia mdt 16p dug c khai bao 1a private,
nghia 13 ¢6 thé dugc tham chiéu chi trong cung 16p.

®* Cac thanh vién cua mot lop khong dugc Kkhai
bao visibility modifier nao thi mic di nh 1a co6 thé duoc

tham chiéu trong bt ky class nao trong cing package.

W

Luong diéu khién phwong thirc

—Tn doIt helpMe

helpie () ;
ob3j.deIt () ;

l L

1

21/01/2021
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Phwong thire

* Mot khai bao phuong thtrc 1a xac dinh code ma s€
duogc thyc thi khi phuwong thir dugc goi.

* Khi mét phuong thic duge goi, ludng didu khién
s& nhay dén phuong thirc va thyc thi code.

* Khi hoan thanh, ludng diéu khién tra vé noi ma

phuong thie duoc goi va 1am tiép tuc

10

W

Phwong thirc

* Pinh nghia mét phuong thuc:
* Modifier returnType methodName( parameterList )
{

// Java statements

return returnValue;

12
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————— —————

Overloagling method Overloafling method
(Nap chong phwong thirc) (Nap chong phwong thirc)
* Nap chong phuong thirc (Overloading method): Nerston | Newston 2
o Céac phuong thirc trong cung class c¢6 cung tén. fl°at tryMa  (int x) fl°at FE B0l S e
o Danh sach tham s6 phai khac nhau: bao gom s6 tham return x + .375; return x*y;
56, kiéu di liu va thtr ty cac tham sb. ) !
o Trinh bién dich so sanh danh sach théng sb thuc dé /
quyét dinh goi phuong thirc ndo.

o Kiéu tra vé ctia phuong thirc khong duogce tinh vao dau Invocation

hiéu cua overloading method. result = tryMe (25, 4.32)

13 14

————— —————

Phuong thirc toString Constructors
(Phuwong thirc khéi tao)

Ao a0 g - A ) ¥ A * Mo 3 mo ¥ it biét. du
* T4t ca cac class miéu ta cho dbi tuwong nén Mot constructor la mdt phuong thac dat bi¢t, dung
b noh h hi ) de khai tao mot doi tugng
dinh nghia mot phuong thic toString. * MGt constructor ¢6 tén trung vdi tén class.
® Phuong thirc toString tra vé string dung dé * Mot constructor khong c6 kiéu tra vé.
< n Z. A N * Mbi khi dbi twgng duoc tao ra boi toan tr new, hé
dac ta cho doi tuong theo mot cach nao do. o Xl ong quoc W, 16
thong sé€ tu dong goi phuong thiic khdi tao.
o Néu khong co constructor nao, hé théng s& goi

constructor mac dinh.

15 16




Constructors
(Phwong thirc khéi tao)

® Constructor mac dinh la constructor khong cé
tham s0.
®* Cac constructor con lai goi la copy

constructor

17

W

Mo hinh hoéa ddi twong

MyDate

-year
-month

-day

+ getDay ()

+ setDay (int)

+ getMonth ()

+ setMonth (int)
+ getYear ()

+ setYear (int)

validDate (int, int, int)

19
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Tham chiéu this

* Java cung cdp tham chiéu this dé tr6 t6i chinh ddi twong
dang hoat dong.
¢ this duoc st dung vao cac muc dich nhu:
o Tham chiéu tudng minh dén thudc tinh va phwong thirc ciia dbi
tuong.
o Truyén tham s va tra lai gia tri.
- Dung dé goi constructor.
* Khi tham s§ tring tén thudc tinh thi nho tr khoa this

chung ta phan biét 15 thudc tinh véi tham sb.

18

W

Mo hinh Uml(Unified Modeling Language )

* M5 hinh UML ding dé biéu dién mdi quan hé giira cac
16p (class) va cac ddi tuong (object).

* UML class diagram chira mot hoac nhiéu 16p. Mot 16p
c6 tén lop (class name), thudc tinh (attributes, data),
phuong thure (operations, methods).

* Cic duong nbdi gitra cac 16p goi 1a sy két hop
(associations)

* Miii tén nét dut thé hién mot 16p nay thi ding 16p khac.

20
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M6 hinh UMI

* Mot UML class diagram

RollingDice p—_— Dice

faceValue : int

main (args : String[]) : void

roll(): int

setFaceValue (int value) : void
getFaceValue() :int
toString() : String

21

Example

class myClass {

public static void main( String [] agrs)

{
int num = 10;
System.out.printIn(“Before call setNum : ” + num);
setNum(num);
System.out.printIn(“After call setNum” + num);
}
public static void setNum(int r},) {
n=>5; ©
}

23
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Passing objects to methods

* Trong Java, tham sé dugc truyén bing gia tri
o Mot ban sao ctia thong s thyc (gia tri cia thong sé thuc) duge chép vao
thong s6 hinh thirc (trong tiéu dé cua phuong thirc)
¢ Khi tham sb kiéu object, thuc ra dia chi cia
* object dugce truyén.
o Thong sb thuc va théng s6 hi nh thi ¢ tr & nén bi danh (aliases ) cia
nhau

+ Néu chung ta thay ddi tra ng thai ciia object théng qua formal
parameter reference bén trong phuong thuc, chinh la
thay doi object dugc tham khao bdi tham so thuec.

* Luu y sy _khac nhau gilta thay doi tham khao (con tro)
va thay doi object ma tham khao tro dén.

22

T

Example: class HinhChuNhat

Class HinhChuNhat
{ private double dai, rong;
public HinhChuNhat(double dai, double rong) {
this.dai=dai;
This.rong=rong;
}
public static void setDai (double dai) {
this.dai=dai;
}
public double getDai() {
return dai;

}

24




Example: testHCN

Class testHCN {
public static void main( String [] agrs)

{
HinhChuNhat n = new HinhChuNhat(20,15);
System.out.println  (“Before call changeDai : ” + n.getDai());

changeDai(n);
System.out.println  (“After call changeDai: ” + n.getDai());
}
public static void changeDai( HinhChuN hat x)
{
x.setDai(30);
}

25

Specialization to the Subclass

Vehicle

tenGoi: String
xuatSu: String
donGia: float

I

Car

R

Bicycle Motorcycle

# trongLuong: float # loaiNhienLieu: String

‘F [\

ElectricBicycle PrivateCar Truck

- nacThayDoiTocDo: int . soGhe: int
- kmChayBoTro: float

- dungTichXilanh: int

- taiTrong: int

27
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Tinh thira ké 1 gi? (Inheritance)

* Tinh thira ké 1a viéc st dung lai cac dac tinh cta 16p co
so trong cac 10p dan xuat. Véi tinh thira ké, dé xay
dung 16p mai, chi can thém cac dic tinh riéng vao 16p
dan xuét.

* Thira ké trong 14p trinh hudng ddi twong cho phép ta c6
thé tao ra 1 10p méi c6 diy du tit ca nhimng thudc tinh
va phuong thirc cua 1 16p di c6 ma khong phai viét lai

ma lénh.

26

super

* Constructors khong duoc thira ké.

Super trong constructors.

o Sur dung tur khoa super dé x4ac dinh constructor nao
trong 16p co sd s€ dugc tri¢u goi.

* Ngoai ra, tir khoa super con duoc dung dé truy

® cap vao cac members cua lop co so.

28
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Tw khoa final

final variables: Hang s6
o Hing sb 1a gi4 tri dwgc gan cho bién tai thoi diém khai bao va s&
khong thay dbi vé sau.

final class: La lop khong co6 16p con

o La 16p khong thé c6 16p dan xudt tir n6

¢ final method: La phuong thuc khong dugc phép cai de
(override).

* Moi phuong thirc ctia mét 16p final 1a thi ngdm dinh 13 final

29

—

Lép triru twong
(abstract class)

* Lop triru twong dung dé tao ra khung 1am viéc
chung.

* Khong thé tao ddi tugng tir 16p triru tuong.

® Lop triru tugng dinh nghia cac dac tinh chung

cho céc 16p con cua nod.

31
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Lép triru twong
(abstract class)

* Chiing ta c6 thé tao ra cac 16p co s& dé tai su
dung ma khong mudn tao ra doi tuong thuc cua
16p.

o Cac 16p Point, Circle, Rectangle chung nhau khai niém
cung la hinh v& Shape

* > Giai phap la khai bao 16p triru tuong
(abstract class)

30

——

Phwong thirc triru twong
(abstract method)

* Mot phuong thirc truru tuong 1a mot phuong thirc véi cac tr
khoa abstract, va no két thiic bang mot dau cham phay.
o Vi du: abstract double tienSauThue();

* Mot 16p 1a triru tuong néu 16p c¢6 chira mot phuwong thirc
triru tugng.

* Cac 16p con cua mot 16p cha triru tugng phai cai dat tat ca
cac phuong thirc triru twong. Néu khong nd ciing s& tro

thanh 16p truru tuong

32
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Tinh da hinh - Polymorphism

* Pa hinh thai, nhiéu cach phan tng khac nhau
cho cung mot hanh vi

* K§ thuat cho phép nhiéu phwong thirc khac
nhau c6 cung tén.

® (Co hai cach thuc hién da hinh:

33
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Industrial University of Ho Chi Minh City

JFC (Java Foundation Classes)

* Gom 5 ph?m chinh:

o AWT (Abstract Windows Toolkit): 14 thanh phdn cong cu thiét ké
va lap trinh giao dién co ban nhét trong Java

o Swing

o Accessibility API: La bd cong cu gilip ngudi ding két ndi voi cac
thiét bi nhu ban phim ndi, bo doc chir tw dong...cho phép truy
xuét tryc tiép t&i cac thanh phin Swing.

o 2D API: chura céac 16p hién thuc nhiéu kiéu v&, cac hinh phuc tap,
fonts, colors. 2D API khong phi 13 1 phin cta Swing

o Drag and Drop: cho phép nguoi ding chon gitr mét dbi trongGUI
rdi di chuyén qua cac cua sb hogc frame khac

21/01/2021

Introduce
6raphic User Interface

- v’ Gi6i thigu AWT va Swing
) v Xday dung Java GUI co ban

—— v Co ché kiém sodt su kién nguoi ding

Gi6i thiéu vé AWT

* AWT (Abstract Window Toolkit)
(java.awt.*) cung cdp mot tdp hop cac 16p
dung dé viét giao dién nguoi dung dang dd
hoa.

* B§ khung (framework) GUI cii cho Java (Java
1.1)




Gi6i thiéu vé AWT

* Pic diém:

- Bao gdm tap hop cac 16p ngang hang, tic 1a giao dién lap
trinh (mg dung cho céc tinh ning cira s6 hién c6 duoc cung
cép boi hé diéu hanh.

o AWT cung cip hai mé hinh xir 1y bién c6:

o M6 hinh thira huéng (mé hinh phan cip)
o MG hinh ity quyén
* AWT cung cap cac lop chira (container) va cdac thanh phan

o (component) dé don gian héa viéc xdy dung cic chuong
trinh.

o AWT quan 1y bd cuc theo cic so db t6 chirc khac nhau

W

Gio6i thiéu vé SWING

* Swing (javax.swing.*)

* Bo khl‘mg GUI méi duge gioi W dases W dases
thiéu dau tién trong java 1.2

* Bao gbm tit ca nhimg dic tinh  cla o
AWT cong véinhiéu dic tinh [ ,
‘A A . SWIMM
tién tién khac. CLASSPATH

* Thudn Java, cic thanh ph?m nhe

(lightweight)  (khong dua vao ma sl P

Swing dasses

béan ngtr)
K11 J0K1.2and higher

* Kién triic cam quan ( Look and feel)

21/01/2021
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Gio6i thiéu vé AWT

* Han ché:
o Chiém nhiéu tai nguyén hé thong (heavyweight object)
> Khé md rong (khong cé cac cong nghé hd tro)
» Mot s6 dua vao cac ban sao mi ban ngir (native code)
o Gip cac van dé doc 1ap hé nén
* Phy thudc vao cdc thanh phan GUI cia hé diéu hanh

Gio6i thiéu vé SWING

* Céc uu diém cua Swing:
o Cac thanh phan ctia Swing chiém it tai nguyén hé thong hon
vi chung khéng ngang hang riéng trong hé diéu hanh.
o H5 trg khai niém “pluggable look-and-feel”, cung cip
thém nhiéu dién mao dé ngudi dung lua chon
o Hb trg cac cong nghé nhap xuit méi: tiéng noéi va thao
tac khong mouse

- D& dang mé rong:
« Button hd tro ca vin ban va do hoa
* Sir dung HTML trong Label
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Giédi thiéu Java GUI

* AWT va Swing cung cép tap hop céac 16p Java cho phép tao
cac giao dién dd hoa (GUI)
* Cung cip cac thanh phin dé tao hoat dong va hiéu Gmg GUI
nhu
o Container (bd chira)
» Component (thanh phdn GUI)
o Layout manager (bo quan ly bd cuc)
o Graphic va drawing capabilitie (v& dd hoa)
o Font

- Event

GUI Class hierarchy (swing)

JCheckBoxMenulten]

44bs[rar18umn (] IdeleBmtoann[(cml

pomrerer]
4]7&\ tComponent ‘ JTextField I< JPasswordField |

4_, IJC‘embeBexI |L\(ennBuI |’0pmm.?anc| |m| IJScmqu

|mopupMenn I IJSrpaﬂ!or | Fw« I |.|Rool?ane | |.ﬂ’m |
q_ IIPxogxessBar I |JToalBax | |JSphlPane I |JTable | |JTme |
Iﬂnremzl.me I IJToelTxp | |JL.nye1edPane I |JTahleHezde1 | |JColerChocser|

1

I

GUI Class Hierarchy (AWT)

—| AWTEvent | —| Container Panel K]—' Applet I
—| Font | —| Button | ‘Window Framel

| omienies | |—{ Tabat ] —— o
|:: extFiel
| Object Iq——' Color | —|TexlComponem
—| Gmphicsl —| List | Textiren

—] componentk|H—{ " choice ]
L {eaoutiamaga] ] CheckBoxGroup |
I ey (B ey (B ey

Scrollbar

10
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Vi du: Tao cira so0 voi Swing

* Ung dung HelloWorld co ban
* Tao mot Cira s6 v6i “HelloWorldString” trong

thanh tiéu dé va hién thi label “Hello World”

12




/| "HelloWorldSwingjava
| _ import javax.swing.*;
public class HelloWorldSwing extends JFrame
{
private void createGUI() {
JLabel label = new JLabel("Hello World");
this.getContentPane().add(label);
} L2 HelloWorldSwing L) 3]
public void ShowGUI()
Hello World
createGUI();
this.setTitle("HelloWorldSwing");/ /tieu ae
this.setDefaultCloseOperation(EXIT_ON_CLOSE);
this.pack();
this.setSize(400,200);
this.setlLocationRelativeTo(null);
this.setVisible(true);

public static void main(String[] args) {
HelloWorldSwing f=new HelloWorldSwing();
f.ShowGUI();

13

Component

* La cac ddi tuong c6 biéu din dd hoa
dugce hién thi 1én man hinh ma nguoi dung
tuong tac duoc

* Vi dy: niit nhan, checkbox, scrollbar

15
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Co ban vé thiét ké GUI

* Khai niém xiay dung GUI rit don gian. Nhiing
thanh phan (component) dwoc b tri trong mot bd chira
(container) theo cach thirc c6 t6 chirc nao do.

* Nhiing component c¢6 thé la cac ddi tuong (nhu
Button, Menu, Label, Textbox, Slider, Checkbox,
Radio button,...) hoac co thé cac bo chaa lé)ng nhau,...

* Nhiing thanh phan dugc té chirc trong nhimg bd chira
sir dung b quan 1y bd cuc (Layout Manager)

14

Container

* Panel
» Déi tugng khung chira don gian nhit ding dé nhom cac déi tuong,
thanh phin con lai v&i nhau
o Mot Panel c6 thé chira 1 Panel khac
® ScrollPanes
o Tuong ty Panel nhung c6 thém 2 thanh trugt gitp ta t& chirc va
xem céc ddi tuong 16n
* Dialogs
o La mot cira s6 dang hop thoai dung dé dua ra cac thong bao, liy

dir liéu nhap tir nguoi dung.

16
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Container Container
* Top-level component: 14 thanh phan trén cung
® Frame, Jframe ,
o La mot clra s6 Windows & muc trén cing gom tiéu dé va cua bat ki Swing containment hierarchy nao
duong bién nhu cac ung dung Windows thong thuong khac
o Thuong duoc ding dé tao ra ctra sd chinh cho cac g dung @ Whaddya say?
khac. S I l
* Applet: Web Applet
* JWindow: Khong c6 thanh tiéu dé hay céc nat diéu * Dialog Frame Applet
khién.

17
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Container Container

. . . . N N * Special-Purpose Containers 14 cac thanh phén chira trung gian dic
® Intermediate containers: la thanh phan don thuan bict

dung dé chtra cac component khac
g p EgglntelnalFrameDemo [=3 LayeredPaneDemo =] B3

~Choose Duke's Layer and Position
IMagenta (1) v | [V Top Position in Layer

Move the Mouse to Move Duke

Yellow (0) ! g‘

Internal Frame Layered pane
Panel Scroll pane yereep

-Metric System-

|254 IMe(ers v| I:I?;e Sﬁ;h Gu

| »

19
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Cau truc JFrame

* Khung chtra da tng

* Hiu hét moi the dat vao trong alas

khung ndi dung (content panel)
o getContentPane()

* Su dyng glassPane cho Popup T

) 1 (W=

menus, mot sO hoat canh,... ‘ /

® Cac phuong thiic

] "‘I ‘ Layer
o getRootPane(); getLayeredPane() '

o getContentPane(); getGlassPane()  LayeredPane chira contentPane

21
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CAC THANH PHAN PIEU KHIEN CO BAN

{ﬁ, eme | Help |George Washington

IZmetal T [Thomas Jefferson

v Organic  ctil-o |[Benjamin Franklin : , @ il

[Dmetal2 L R
Menu Text fields Slide

23
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CAC THANH PHAN PIEU KHIEN CO BAN

* Dung dé nhan dir liéu tir ngudi ding

@@@@ [Monday £ January

[v] Check 1 Tuesday February
@ Radio 2 \Wednesday March

L’ Thursday April
Friday

* Buttons Combo Box List

22
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CAC THANH PHAN THUAN HIEN THI
THONG TIN

* Dung d¢ hién thi thong tin cho nguoi sir dung

® Khong thé stra do1 nai duno thong tin

)

Label 1

Label Tool tip

Progress Bar

24




CAC THANH PHAN SUA CHUA PINH DANG

* Dung dé hién thi cac thong tin dinh dang
* Cho phép nguoi dung lua chon dinh dang

HSB |RGB {4 0pen [X]
: : : Look in: [8(3\7' @ @ @
iii = emacslib -
TEE 3 host-news
o £
(1]
Color Chooser File Chooser

25

QUAN LY BO CUC (LAYOUT MANAGER)

* Dung d xac dinh kich thu6c va vi tri cua céc thanh phin
GUL
* MJi thanh phén s& ¢6 1 Layout manager mic dinh.
* (Cac Layout manager Java hd tro:
o BorderLayout
o BoxLayout
o CardLayou
o FlowLayout
o GridBagLayout
o GridLayout
o OverlayLayout

27
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CAC THANH PHAN HIEN THI THONG TIN PA
PINH DANG

FirstNa...| LastName| ["yerity that the RJ45 [ tabs3.gif

Mark Andrews cable is connected ® [ Tree View

Tom Ball to the WAN plug on )
the back of the o [ drawing

L Ehung Pipeline unit .

Jeff Dinkins : [ treeview

Table Text Tree

26

BORDERLAYOUT

* Chia thanh 5 phan: NORTH, WEST,CENTER,
EAST, SOUTH.

CENTER

SOUTH

28
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BOXLAYOUT

* Pua cac thanh phan vao thanh timg dong hodc

tung cot.

~i BoxLayout |‘i—l|
Button 1

2
Button 3

Long-Named Button 4
Button 5

29
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FLOWLAYOUT

* Thém cac d6i twong tuln ty tir trai sang phai.

FlowLayout

‘JI
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T

CARDLAYOUT

* Cho phép hién thi nhiéu component khac nhau

tai nhiéu thoi diém khac nhau.

— CardLayout ||
JPanel with JButtons

7| Button1 Button 2 Button 3

30

T

GRIDLAYOUT

* Thém cac dbi twong tuan tir trai sang phai, tir

rén xudng dudi vao cac 6 da dinh san.

Button 1 2

Button 3

Long-Named Button 4

Button 5

— CridLayout

|

31

Button 1

2

Button 3

Long-Named Button 4

Button 5

32
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GRIDBAGLAYOUT
* Thém cac d6i tuwong vao cac 6 ludi da
dinh san, nhung cho phép ngudi dung mé rong

chd chtra cho cac component (khong chi 1 6).

—-] GridBaglLayvout - I _l
Button 1 ” 2 || Button 3

Long—Named Button 4

Button 5

33
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Goi java.awt.event.*

EventObject

AdjustmentEvent

TEE ChE | ContainerEvent

FocusEvent

TextEvent

PaintEvent

ComponentEvent

WindowEvent

InputEvent

KeyEvent || MouseEvent |

35
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BO XU LY SU KIEN (EVENT HANDLER)

GUI 1a hé théng hudng sy kién (event-driven)

> Chudt nhan va chuyén dong, nit nhéan va van ban
nhap thong qua ban phim, nhin vao cac muc
menu,...

o Thao tac mong muén sinh ra mot hanh dong trén
mbi dbi twong nay.

* (GOi java.awt.event.*, java.swing.event.*

34

CAC POI TUQNG TRONG XU LY SU KIEN
. Nguén su kién:
o Céc 16p thanh phin GUI ma ngudi sir dung twong tac.
o Ban c6 thé ding ky “Listener” dap img v6i nhimg sy kién nhét dinh.
* B0 ling nghe (Listener):
o Nhan déi tuong su kién khi dugc thong bao va thuc hi¢n dap ung thich
hop.
o Nhiéu kiéu cua bd léng nghe tdn tai cho cic sw kién cu thé nhu
MouseListener, ActionListener, KeyListener,. ..
o Cac giao tiép duoc hién thyc va cai dat cac hanh dong.
* Pdi tuong sy kién (Event)
o Dong goi thong tin vé& s kién xuét hién
o Cac dbi tuong su kién duoc guri tdi bd lfmg nghe khi su kién xuét hién trén

thanh phan GUI
36




MO HINH XU LY SU" KIEN

Lép hién thyc giao tiép bo ling nghe sy kién (bd xtr 1y sy kién).

o Vidu:

o class Circle extends JFrame i mplements ActionListener () {...}

Ding ky bo ling nghe su kién cho ngudn su kién

o Vidu: btCancel.addActionListener(handler);

Cai dat phuong thire xir 1y sy kién (cac phwong thirc ciia giao tiép

bo léng nghe su kién)

o Vi du: véi bd le‘ing nghe sy kién ActionListener cn cai dat
phuong thtc

o public void actionPerformed(ActionEvent ev) { ...}

37
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Vi DU

* Mot ActionListener duoc hién thuc va doi tuong
ling nghe dugc ding ky voi mot thanh phan
Jbutton.

* Khi nit dugc nhin, mot sy kién tu dong dugc
phat sinh va phwong thirc twong vng cai dat trong

ActionListener duwoc goi (actionPerformed)

39

e

MOT SO BO LANG NGHE SU KIEN

[* {- ActionListener )

D

[ &) 0—1/“1 ustmentListener
\’nn.“u.mu.l-tmr  p— /

<—{ componentListener

‘{ eunnurunnor\,

™

‘—(‘ rocusListener
- KeyListener )

\. S

0—{ MouseListener )

"(lulmluunm

J
—_——
‘"{ ItemListener )
\

~ \
0—{ TextListener =)
\ s >

‘== wWindowListener )

N Y

38
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ViDU:

import javax.swing.?*;
import javax.awt.event.?¥;

public class MyGUIEvent extends JFrame
implements ActionListener
{
JEutton btOk;
public MyGUIEwvent () {

btOk.addAictionListener (this) ;

H

public wvoid actionPerformedilcoctionEvent e) {
/¢ Todo

H

40
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Vidu

import Jjavax.swing.*;
import javax.awt.event.¥®;
public class MyGUIEvent extends JFrame
{
JEutton btOk:
public MyGUIEvent () {

btOk.addActionlistener ([ new ActionListener() {

public wvoid actionPerformed(ictionEvent e) {
/4 Todo

41

Painting
* Cac component c6 thé can hién thi lai minh trén giao
dién vi cac ly do sau:
o Thiét 14p céac trang thai khac v6i mic dinh
o Phan tng véi cac twong tac khac
* Céc repaint: bit diu repaint v6i thanh phin cao nhét
can repaint di xudng cho t&i hét cdy phan cdp thanh
phan.
* Céc thanh phan thudng s& repaint mdi khi can thiét

o VD: khi goi setText()

43
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Determining event sources

®* One listener object can "listen" to many

different components

o The source of the event can be determined by using

the getSource method of the event passed to

the listene r, il  Object source = e.getSource();
if (source.equals(component1) )
component that gg I/ do something
else if (source.equals(component2))

/I do something

42

—| swingapplication =]

| I'm a Swing button! I

Number of button clicks: 0

| content pane |

44




Vi DU

* JFrame s& repaint dau tién

* Content pane sé& repaint background ciia nd rdi bao cho
JPanel vé lai

* JPanel repaint background cua n6 sau d6 v€ lai duong
bién = bao cho cac thanh phan con v& lai

* JButton s€ v€ lai background cia nd roi sta lai doan
text ma no chra

* JLabel s€ repaint doan text cua no.

45

MOT SO TINH NANG PAC BIET

* Trir top-level containers, cac thanh phan bat
dau béng chit J déu co 1 sb tinh nang dac biét
sau:

o Tooltips

o Border

o Look and feel

47

TUAN TU TRIEU GQI CUA REPAINT

1. Background 2. Custom 3. Border 4. Children

.

46
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JCOMPONENT: TOOL TIPS

* Bing cach dung phuong thic setToolTipText,
ban ¢6 thé cung cdp cac goi ¥ tro gitp cho
nguoi su dung

® Khi con tré luét qua viung ctia component - t

* ooltip s& hién thi

Middla bittan

| Click this button to disable the micdle button. |

| ButtonDemo
Disable middle button } | C} ‘ Enabletmiddlebutton
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JComponent: border

E BorderDemo 4]

* Phuong thic setBorder —[Shvate et tmpoui

cho phép ngu‘(}_)'i st dung I line border ‘

Chi dlnh dl:["O'ng blén ‘ etched border

xung quanh component

raised bevel border ‘

* Ban c6 thé s dung 16p ’

lowered bevel border

BorderFactory dé tao ra

empty border

1 s6 border thuong gap

JPanel pane = new JPanel();
pane.setBorder(BorderFactory.createLineBorder(Color.black));

a7

e

JComponent: look and feel

* Ban ciing c6 thé dung céac “look and feel” ciia cac hé nén
khac st dung cu phap sau
UlManager.setLookAndFeel(
"com.sun.java.swing.plaf-windows. WindowsLookAndFeel");
* Néu ban thiét 1ap “look and feel” truéc khi bét ctr thanh
phan UI nao duoc tao ra thi churong trinh s& c6 gang thiét
1ap “look and feel” theo thong s ban truyén vao
o Néu khong dugc s& liy gia tri mic dinh trong file
swing.properties

51
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JComponent: look and feel
* Viéc hién thi ciia cac component phu thudc vao ComponentUI
bén dudi
* Ban c6 thé dung phuong thitc UIManager.setLookAndFeel dé

thay ddi cach hién thi ciia cac thanh phan.

public static void main(String[] args) {

try {

UIManager.setLookAndFeel(
UIManager.getCrossPlatformLookAndFeelClassName());

}

catch (Exception e) {}

new SwingApplication(); //Create and show the GUL.

}

50
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JComponent: look and feel

* Néu ban thiét 1ap lai “look and feel” sau khi da
co thanh phé”m UI tao ra thi ban s€ lam nhu sau
dé cap nhat “look and feel” cho cac thanh phan
nay:

UlIManager.setLookAndFeel(InfName);

SwingUtilities.updateComponentTreeUI(frame);

52
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GUT components (p2)

v Top-level container
- v Layout Manager
) v Common Control
i v Event Listener
v Dialogbox
v" Advanced Control

<

Top-level container

Object

—He

1
|:> Component <>—— LayoutManager

o
Container
4444442$r444447
[ - |
winggﬂgﬁ Panel JComponent
- | i
Frame Dialog JWindow ..%

JApplet

JFrame | JDialog |

Top-level container: JFrame

3 import javax.swing.JFrame;
4

5 public class DemoJFrame extends JFrame{
6 public DemoJFrame() {

7 setTitle("This is my first JFrame");
8 setSize(300, 200);//set the size of jframe
9 setDefaultCloseOperation(EXIT ON_CLOSE);//exit program when click exit button
10 setLocationRelativeTo(null);//center off screen
11 setResizable(false);//do not allow resized
12 //other properties
| EI
14
15¢  public static void main(String[] args) throws Exception {
16 new DemoJFrame().setVisible(true);
17 )
18}
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Top-level container: JDialog
2
3 import javax.swing.JDialog;
4
5 public class DemoJDialog extends JDialog{
[ 6 public DemoJDialog() {
f 7 setTitle("My first dialog");//set the title
f 8 //dispose the dialog when click exit button

L 9 setDefaultCloseOperation(DISPOSE_ON_CLOSE);
10 setSize(300, 200);

11 setModal(true);//dialog is a modal dialog
12 this.setAlwaysOnTop(true);//always on top
13 I s
s 3

15

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

17 new DemoJDialog().setVisible(true);

18 }

19 }

_———

GUI Components - JPanel

® A JPanel is used to group other components into
rectangular regions
* Properties:
o A panel can be nested within another panel
o The default layout manager is FlowLayout
® Usage:
o Allocate JPanel, put other components in it, add to other container
¢ Constructors:
o JPanel ()
o JPanel (LayoutManager 1m)

Top-level container: Window

3 import javax.swing.JWindow;
4

5 public class DemoJWindow extends JWindow{
& public DemoJWindow() {

7 setSize(300, 200);
| 8 this.setAlwaysOnTop(true);//always on top
=9 e ore
fo )
11
12¢ public static void main(String[] args) throws Exception {
13 new DemoJDialog().setVisible(true);
14 }
15 }

B

GUI Components - JPanel

This is my panel

3= import javax.swing.BorderFactory;
4 import javax.swing.JFrame;
5 import javax.swing.JPanel;

0N

public class DemoJPanel extends JFrame{

public DemoJPanel() {
setTitle("Demo JPanel");
setSize (400, 250);
setDefaultCloseOperation(EXIT_ON_CLOSE);

JPanel p=new JPanel();//create Jpanel
//set border of Jpanle
p.setBorder(BorderFactory.createTitledBorder("This is my panel™));

this.add(p);//put panel to JFrame
}

public static void main(String[] args) throws Exception {
new DemoJPanel().setVisible(true);




GUI Components - JLabel

User Name: |

Password: | |

® Labels are usually used to display information or
identify other components in the interface

* A label can be composed of text, and image, or both at
the same time

®* The ImageIcon class is used to represent an image
that is stored in a label

® The alignment of the text and image within the label

can be set explicitly

GUI Components - JLabel

* Some methods:
o String getText()
o void setText(String text)

* Gets or sets the text displayed on the label
- Font getFont()

o void setFont(Font font)
* Gets or sets the current font of the label

1
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GUI Components - JLabel

¢ Constructors:
o JLabel()
* Creates an empty label
o JLabel (String labeltext)
* Creates a label with a given text
o JLabel (String labeltext, int alignment)

* Creates a label with given alignment where alignment can be
LEFT, RIGHT, CENTER, LEADING or TRAILING.

o JLabel (Icon img)
* Only Icon will be used for label
o JLabel (String str, Icon img, int align) 10

Using special fonts for text

® To draw characters in a font, you must first create an object of the

class Font
* Constructor:

o Font( String font_name, int font_style, int font_size )

1 1

Arial Font.PLAIN
Tahoma Font.BOLD
Times New Font.ITALIC
Roman Font.BOLD +
Font.ITALIC

* Example:

Font fo=new Font ("Times New Roman", Font. BOLD, 14);

12
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JLabel Demo GUI Components - JTextField

public class JLabelDemo extends JFrame {

public JLabelDemo() { User Name: | |
[ )
super("Panel on a Frame"); Purpose Password: | |
JPanel jp = new JPanel(); o to input text

jp.add( new JLabel("User Name: ", new Imagelcon("blue-ball.gif"), . display information

SwingConstants. CENTER);
° . - . :
ip.add( new JLabel(" Password: "); The width of JTextField: is measured by

= Panelon a Frame E]@E]

add(jp); @ User Name: Password: COlumn
setSize(400, 400);

} o The column width that you set in the JTextField

public static void main(String args[]){
new JLabelDemo().setVisible(true); } characters the user can enter

constructor is not an upper limit on the number of

13 14

WW

JTextField - Constructors JTextField - Methods
¢ JTextField()
o creates an empty textfield with 1 columns * String getText()

¢ TextField(String s)

* void setText(String t
o creates a new textfield with the given string ( g0

* JTextField(int cols) o gets or sets the text in text field
o creates an empty textfield with given number of columns .
* JTextField(String text, int cols) * void setFont(Font font)
o creates a new textfield with given string and given number of columns . sets the font for this text field
Example:
JTextField mmText = new JTextField(10); * void setEditable(boolean b)

JTextField txtName = new JTextField(“Hello”, 10); - determines whether the user can edit the content

15 16




JTextField Demo

public class JTextFieldDemo extends JFrame { Input data

JTextField textFN, textLN;
public JTextFieldDemo() {

First name: |
super("Input data"); Last name: [:J

JPanel jp =new JPanel();

jp.add(new JLabel("First name:"));
jp.add ( textFN=new JTextField (10));
jp.add(new JLabel("Last name:"));
jp.add ( textLN=new JTextField (10));
add(p);
setDefaultCloseOperation(EXIT_ON_CLOSE);
setSize(250, 100);

}

public static void main(String[] args) { new JTextFieldDemo().setVisible(true); }

17
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GUI Components - JButton

* Constructors:
o JButton()
o JButton(Icon icon)
o JButton(String text)
o JButton(String text, Icon icon)

* Creates a button with the specified text
or/and icon

® When the user click the button, JButton generates

an Action event

19
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GUI Components - JButton

Object
T JButton is a clickable region

Component

.{F

Container

AF

Container

ZF

JComponent

— T

JComboBox AbstractButton
. P .
JButton JToggleButton | JMenuItem

lﬁ

JCheckBox‘ JRadioButton ‘ JMenu

for causing actions to occur

18

JButton Demo
public class JButtonDemo2 extends JFrame {

JButton btnl, btn2;

public JButtonDemo2() {
super("Button Test!");
// Create the two buttons
btnl = new JButton ("'First Button", new Imagelcon("'red-ball.gif""));
btn2 = new JButton ("'Second button", new Imagelcon("'blue-ball.gif"));

JPanel panel = new JPanel(); £ Button Test!

‘ @ First Button ‘[ @ Second button ‘

// Add the two buttons to the panel

panel.add(btnl);
panel.add(btn2);
add(panel);
setSize(300,300);
}
public static void main(String[] args) { new JButtonDemo2().setVisible(true); }

20
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Event

®* An event is an object that represents some activity to
which we may want to respond, example:
o the mouse is moved
o a mouse button is clicked
o a keyboard key is pressed
o atimer expires,...
* Events often correspond to user actions, but not always

* Each type of event belongs to an Event class

21/01/2021

GUI components (p2)

v Top-level container
v
- ) Layout Manager

re— v' Common Control

S v Event Listener
w .

——— v Dialogbox

v" Advanced Control

— ]

Event handling

®* Components generate events, and listeners

handle the events when they occur
o A 1istener object "waits" for an event to occur and

responds accordingly

Event

Listener

A 4

Component

A component A listener
may generate an event responds to the event
When the event occurs, the appropriate method of the listener is called

with an object that describes the event is passed 4




General process

¢ Determine what type of listener is of interest
o ActionListener, ItemListener, KeyListener, MouseListener,
WindowListener,...
* If you have an Event class, you will have a listener
® Define a class of that type
o Implement the interface

* If you implement a listener, you must write all
methods in that listener

® Register an object of your listener class with the component
o component.addXxxListener(eventListenerObject);
o E.g., addKeyListener, addMouseListener

Example: MouseListener interface

public interface MouseListener {
public void mouseClicked(MouseEvent e);
public void mousePressed(MouseEvent e);
public void mouseReleased(MouseEvent ¢);
public void mouseEntered(MouseEvent e);
public void mouseExited(MouseEvent ¢);

}

public class ButtonHandlingDemo implements MouseListener {
public void mouseClicked(MouseEvente) { ...}
public void mousePressed(MouseEvente) {... }
public void mouseReleased(MouseEvente) { ...}
public void mouseEntered(MouseEvente) {... }

public void mouseExited(MouseEvente) { ...}
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Example: ActionListener interface

/I ActionListener interface
public interface ActionListener {

public void actionPerformed(ActionEvent event);

// ButtonHandlingDemo class
public class ButtonHandlingDemo implements ActionListener {

public void actionPerformed(ActionEvent event){

}
}
6
£ Button Test with Handling!  [=]B][X]
The ways to handle event oo | o |

* Event-handling options

o Handling events with separate listeners

- Handling events by implementing interfaces in
frame

o Handling events with named inner classes

o Handling events with anonymous inner classes
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s with : : :
. . - Handling events with separate listeners
class HandlingButton1 implements ActionListener
import java.awt.*; { import java.awt.*;
import java.awt.event.*; JPanel panel; import javax.swing.*;
import javax.swing.*; public HandlingButtoni(JPanel p) ~ { import java.awt.event.*;
public class HandlingButtonDemo11 panel = p; public class HandlingButtonDemo2 extends JFrame [implements ActionListener] {
extends JFrame { } JButton btn1, btn2;

JButton btni, btn2; public void actionPerformed(ActionEvent e) JPanel panel;

JPaqel panel;' { public HandlingButtonDemo2() {

public HandlingButtonDemo1 ()  { panel.setBackground(Color.red);

super("Button Test with Handling!"); }

panel = new JPanel(); &
panel.add(btn1 = new JButton ("RED"))

. setSize(300,300); L How to do with YELLOW button? 1
panel.add(btn2 = new JButton ("YELLOW")); }
add(panel);
public void actionPerformed(ActionEvent e)
btn1.addActionListener(new HandlingButton1(panel)); {
panel.setBackground(Color.red);
setSize(300,300); }
public static void main(String[] args) {new HandlingButtonDemo1().setVisible(true);} public static void main(String[] args) {
} new HandlingButtonDemo2().setVisible(true);
L How to do with YELLOW button? 1 1} J
9 10

Handling events with named inner classes Handling events with anonymous inner classes

import ... import ...

public class HandlingButtonDemog3iextends JFrame { public class HandlingButtonDemo4 extends JFrame {
JButton btni, btn2; JButton btn1, btn2; JPanel panel;
JPanel panel; public HandlingButtonDemo4() {

public HandlingButtonDemo3 ()  {
btn1.addActionListener( new ActionListener() {

btn1.addActionListener(new HandlingButton()); publicivoidiactionBerformed(ActionEventie)it
panel.setBackground(Color.red);

setSize(300,300); | How to do with YELLOW button? | T
btn2.addActionListener( new ActionListener() {
private class HandlingButton implements public void actionPerformed(ActionEvent e) {
ActionListener { panel.setBackground(Color.yellow);
public void actionPerformed( ActionEvente ) { ) }
panel.setBackground(Color.red); b

setSize(300,300);
} }
}

public static void main(String[] args) {

. public static void main(String[] args) { new HandlingButtonDemo3().setVisible(true " new HandlingButtonDemo4().setVisible(true);
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Determining event sources

® One listener object can "listen" to many

different components
o The source of the event can be determined by using the
getSource method of the event passed to the 1istener,

it returns a reference to the component that generated the
Object source = e.getSource();

event
if (source.equals(component1) )

/I do something
else if (source.equals(component2))
/I do something

13

Events of top-level container (1)
2 impor% j;vax.swing.JFramé;
3
4 public class DemoJFrame extends JFrame{
5 public DemoJFrame() {
6 setTitle("This is my first JFrame");
7 setSize(300, 200);//set the size of jframe
8
9 setDefaultCloseOperation(DO_NOTHING _ON_CLOSE);
10
11 addwWindowListener(new MyWindowListener());
12
| 1K}
14= public static void main(String[] args) throws Exception {
15 new DemoJFrame().setVisible(true);
16 }
17 }
Registe WindowListener 15

HandlingButtonDemo2.java

import ...
public class HandlingButtonDemo2 extends JFrame implements ActionListener {
JButton btn1, btn2;
JPanel panel;
public HandlingButtonDemo2 () {
super("Button Test with Handling!");
panel = new JPanel();

public void actionPerformed(ActionEvent e)

Object source = e.getSource(); N\
btn1 = new JButton(“RED");
btn2 = new JButton(“YELLOW");
btn1.addActionListener(this);
btn2.addActionListener(this);

if (source .equals(btn1) )
panel.setBackground(Color.red);
else if (source.equals(btn2))
anel.setBackground(Color.yellow);
panel.add(btn1); s = ( J ) A

panel.add(btn2); oo
public static void main(String[] args) {

new HandlingButtonDemo2().
setVisible(true);

add(panel);
setSize(300,300); }

} }
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Events of top-level container (2)

3= import java.awt.event.WindowEvent;

4 import java.awt.event.WindowListener;

5

6 class MyWindowListener implements WindowListener{
A g public void windowOpened(WindowEvent e) {[]

F1o- @verride

a1l public void windowClosing(WindowEvent e) {
12 System.out.println("Do works before exit");
13 //without follow line of code, Jframe does not exist
14 System.exit(1);

s )

al7% public void windowClosed(WindowEvent e) {[]

220% public void windowIconified(WindowEvent e) {[]

a23@ public void windowDeiconified(WindowEvent e) {[]

a26® public void windowActivated(WindowEvent e) {[]

a29% public void windowDeactivated(WindowEvent e) {[]
31 }

16




Layout Manager

v Flow Layout

v Border Layout

G——') v Card Layout
D — v Grid Layout

v 6ridBag Layout
v Box Layout
v Overlay Layout

17

FlowLayout
® Mac dinh khi mot JPanel duoc khoi tao thi ban

than 16p chra nay s€ c6 kiéu Layout la
r:chm‘ﬂM"pm‘. ""n" 4 0 d " e @ B

: : : 7 7
i FlowLayout Add cAc coatrol Trén 1 dong | Wit cho chira | Thi xudng déng

- -
41 Demo FlowLayout o.@ n“ /
L

FlowLayout.

Flowtayout | Asd cix control Trin 1ding |

Hét chd chira ‘ Thi xudng dong ‘

19
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Layout Managers

v'Flow Layout )
v'Border Layout

v Card Layout

v Grid Layout
‘/GridBag Layout _

v'Box Layout } Defined in Swing
‘/Owrlay Lavout

Definedinthe AWT

18

FlowLayout — Constructors

¢ public FlowLayout()
o Centers each row and keeps 5 pixels between entries in a row and
between rows
* public FlowLayout(int align)
o Same 5 pixels spacing, but changes the alignment of the rows to
FlowLayout. LEFT, FlowLayout.RIGHT, FlowLayout. CENTER
* public FlowLayout(int align, int hgap, int vgap)
o Specify the alignment as well as the horizontal and vertical

spacing between components (in pixels)

20




FLowLayout demo
3= import java.awt.FlowLayout; _swtono | pwton1 | swon2 || wton3
4 import javax.swing.JButton; | Butons || mutions || gutons || Buton7 |
5 import javax.swing.JFrame;
.
7 public class DemolLayout extends JFrame{
Fs public DemoLayout() {
9 setTitle("Demo Layout");setSize(400, 250);
110 setDefaultCloseOperation(EXIT_ON_CLOSE);
11 setLayout(new FlowlLayout(FlowlLayout.CENTER,5,5));
12 for (int i = 0; i < 10; i++) {
13 this.add(new JButton("Button "+i));
14 }
Bs
16
17e public static void main(String[] args) throws Exception {
18 new DemolLayout().setVisible(true);
19 }
20 } 21
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Border Layout

* Néu nhu khong c6 4 ving : North, West, South, East. Thi
ving Center s& tran day cira so.

¢ Thong thuong khi dua cac control JTable, JTree, ListView,
JScrollpane... ta thudng dua vao ving Center dé nd c6 thé

tur co gidn theo kich thude cira s6 gitp giao dién dep hon.

i soseiaron P ) [P~ Ty

Center

Center i

e

22

NORTH

CENTER

SOUTH

public DemolLayout() {
setTitle("Demo Layout");setSize(400, 250);
setDefaultCloseOperation(EXIT _ON_CLOSE);
setlLayout(new BorderLayout());
this.add(new JButton("NORTH"),BorderLayout.NORTH);
this.add(new JButton("SOUTH"),BorderlLayout.SOUTH);
this.add(new JButton("WEST"),BorderLayout.WEST);
this.add(new JButton("EAST"),BorderLayout.EAST);
this.add(new JButton("CENTER"),BorderLayout.CENTER);
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Grid Layout

® Ho tro viéc chia container thanh mot ludi

Céac thanh phan dugc bé tri trong cac dong va

cOt

Mot 6 ludi nén chira it nhat mot thanh phﬁn

Kiéu layout nay duoc st dung khi tit ca céc

thanh phan c6 cung kich thudc

24




GridLayout — Constructors

¢ public GridLayout()
o Creates a single row with one column allocated per component
¢ public GridLayout(int rows, int cols)
o Divides the window into the specified number of rows and columns

o Either rows or cols (but not both) can be zero
¢ public GridLayout(int rows, int cols, int hgap, int vgap)
o Uses the specified gaps between cells

25

Box Layout

* BoxLayout cho phép add cac control theo dong hodc c6t, tai mbi vi tri add
no chi chép nhén 1 control, do d6 mudn xuit hién nhiéu control tai mot vi tri
thi ban nén add vi trf d6 1a 1 JPanel rdi sau do add céc control khac vao
JPanel nay.

o BoxLayout.X_AXIS cho phép add cac control theo hudng tir trai qua phai.
* Box box = new Box(BoxLayout. X AXIS);
* Box box = Box.createHorizontalBox();
- BoxLayout.Y_AXIS cho phép add cac control theo huéng tir trén xudng dudi.
* Box box = new Box(BoxLayout.Y_AXIS);
* Box box = Box.createVerticalBox();
* BoxLayout s& khong tu dong xubng dong khi hét chd chira, tirc 13 cac
control s& bi che khuét néu nhu thiéu khong gian chira no.

27
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Grid Layout demo
Button 0 Button 1 Button 2 Button 3
I‘ Button 4 Button 5 Button 6 Button 7
I‘ Button 8 Button 9 Button 10 Button 11
I‘ Button 12 Button 13

public DemoLayout() {
setTitle("Demo Layout");setSize(400, 250);
setDefaultCloseOperation(EXIT ON CLOSE);
setlLayout(new GridlLayout(4,4)); WAZIIS SN
for (int i = 0; i < 14; i++) {
this.add(new JButton("Button "+i));

¥
¥
26
‘_{ =
Box Layout
i HocOontayot . i Hoc Bortayout [ 0 i
' BoxLayout

] BoxLayout | X_AXIS
|

— -

| x_Axis ]
|

BoxLayout.X_AXIS BoxLayout.Y_AXIS

r —
& =
'7"“9‘”‘“’“'.--‘ ’u .

i

BoxLayout | X_AXIS

=S = — = = —— = = e ——— )|

No wrap row when resize dimension

28
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Fillers in BoxLayout

* To space the components out, you add

0O | BoxLayoutTest

invisible fillers Name: [
i strut
o Strut Password:
« Simply adds some space between fle=
components Sk give lmCancely
o Glue
* Separates components as much as
possible

o Rigid area

* Fixed-size  rectangular  space
between two components

29

Glue

® To create an invisible component that can expand

infinitely horizontally, vertically, or in both directions:
o static Component createHorizontalGlue()

o static Component createVerticalGlue()

o static Component createGlue()

* For example:
without horizontal glue
Box box = Box.createHorizontalBox();

box.add(firstComponent); -—8—»
box.add(Box.createHorizontalGlue());

box.add(secondComponent);

with horizontal glue
31
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Strut

® Create a space with fixed width, fixed height
o static Component createHorizontalStrut (int width)

o static Component createVerticalStrut (int height)
®* For example, add 10 pixels of space between two
components in a horizontal box:
Box box = Box.createHorizontalBox();
box.add(label);
box.add(Box.createHorizontalStrut(10));
box.add(textField);

30

Rigid area
* Create a rigid area with fixed width and height:
o static Component createRigidArea(Dimension d)
®* For example, to put 5 pixels between two

components in a vertical box

container.add(firstComponent);
container.add(Box.createRigidArea(new Dimension(s, 0)));
container.add(secondComponent);

N1\

\

without rigid area \with rigid area 32




Box Layout demo

public DemoLayout() {
setTitle("Demo Layout");setSize(400, 250);
setDefaultCloseOperation(EXIT_ON_CLOSE);
JPanel p=new JPanel();JPanel pl=new JPanel();JPanel p2=new JPanel();
p.setLayout(new BoxLayout(p, BoxLayout.Y AXIS));
pl.setlLayout(new BoxLayout(pl, BoxLayout.X AXIS));
p2.setLayout(new BoxLayout(p2, BoxLayout.X AXIS));

pl.add(new JLabel("User name:"));pl.add(new JTextField(20));
p2.add(new JLabel("Password :"));p2.add(new JPasswordField(20));
p.add(Box.createRigidArea(new Dimension(10,10)));

p.add(pl);

p.add(Box.createRigidArea(new Dimension(10,10)));

p.add(p2);

this.add(p,BorderLayout.NORTH);
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Box Layout demo

public DemoLayout() {
setTitle("Demo Layout");setSize(400, 250);
setDefaultCloseOperation(EXIT_ON_CLOSE);

Box b=Box.createVerticalBox();//BoxLayout.Y AXIS

Box pl=Box.createHorizontalBox();//BoxLayout.X AXIS

Box p2=Box.createHorizontalBox();

pl.add(new JLabel("User name:"));pl.add(new JTextField(20));
p2.add(new JLabel("Password :"));p2.add(new JPasswordField(20));
b.add(Box.createRigidArea(new Dimension(10,10)));

b.add(pl);

b.add(Box.createRigidArea(new Dimension(10,10)));

b.add(p2);

this.add(b,BorderLayout.NORTH);

34
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Borders

¢ Purpose

o Create border to any component that extends JComponent

« With JPanel, group components visually

¢ Usage

o Create a Border object by calling BorderFactory.createXxxBorder(...)

o To apply a border object to a component, using the component’s

setBorder method

* Example

label.setBorder(BorderFactory.createLineBorder(Color.red));

35
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Static methods in BorderFactory

¢ createEmptyBorder(int top, int left, int bottom, int right)
o Simply adds space (margins) around the component

* createLineBorder(Color color)

* createLineBorder(Color color, int thickness)
o Creates a solid-color border

* createTitledBorder(String title)

* createTitledBorder(Border border, String title)
o The border is an etched line unless you explicitly provide a border style in

second constructor
* createEtchedBorder()
* createEtchedBorder(Color highlight, Color shadow)

o Creates a etched line without the label

36




T

Border Demo

=Ioix]
Line Border Etched Border
Raised Bevel Border Lowered Bevel Border
~Title Title
Titled Border Titled Border (right)
Compound Border Matte Border
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04. Graphic User Interface ipfJava

Faculty of Information Technologies
Industrial University of Ho Chi Minh City

Text component

Object

Z[&

Component

e

Component
Container

e

JComponent

e

JTextComponent

r 1 1
ITextField JTextArea| JEditorPane\

—T T

JFormattedTextField |JPasswordField | JTextPane |

GUT components (p3)
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» Text component
»Choice component
»Menu

»Mnemonic

» Toolbar

> Tooltip

> Tabbed pane
»Scroll pane
»Dialog box

Text component

TextSamplerDemo
Text Fields

Styled Text

JTextField: |Hello

JPasswordField: jeees|

JFormattedTextField: |[Feb 20, 2007

You typed "hola"
Plain Text

2 ﬂ"‘ This is an uneditable ]

JEditorPane, which was initialized —

with HTML test sam a URL.

This is ar editable JTextArea. A
text area is a "piain" text
compaonent, which means that
alithough it can display text in
any font, all of the text is in the
same font.

An editor pane uses specialized editor

This is an editable JTextPane, another el

styled text COMpoNent, which
supports embedded components... =

...and embhedded icons...

L5 f'\< =

[l

»H




Text component

[Group | Description _________| Swing Classes

Text Also known simply as text fields, JTextField and its
Controls text controls can display only one subclasses
line of editable text. Like buttons, = JPasswordField and
they generate action events. JFormattedTextField

Plain JTextArea can display multiple lines JTextArea
Text of editable text. Although a text
Areas  area can display text in any font, all

of the text is in the same font.

Styled A styled text component can display JEditorPane

Text editable fext using more than one and its subclass

Areas  font. Some styled text components JTextPane
allow embedded images and even

embedded components.

JTextField Demo

public class J TextFieldDemo extends JFrame

implements ActionListener B Chuyen doi don vi
JTextField mmText: Nhap vao so millimet: |
JLabel resultLabel; Socantinet tuonama

public JTextFieldDemo() { ki

super("Chuyen doi don vi");
setLayout(new GridLayout(2,2)):
ublic void actionPerformed(ActionEvent e)

add (new JLabel (“"Nhap vao so millimet:"));

add (mmText = new JTextField (10)): :’\on{\.lb_le cm, mm;
add (new JLabel ("So centimet tuong ung:")); o .
add (resultLabel = new JLabel ("---")); Egufiﬁ;ﬁ?;‘(s);ebouble(mmTextge'rTex'r()),

resultLabel.set Text

mmText.addActionListener (this); (Double.toString(cm));
setDefaultCloseOperation(EXIT_ON_CLOSE);
setSize(300,90);

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

new J TextFieldDemo().setVisible(true);
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JTextField [ |

* If the cursor is in the text field, the user presses the
Enter key, JTextField generates an Action event

o Listener?

« ... implements ActionListener
o Method in the listener?

* public void actionPerformed(ActionEvent €)
o Register listener to the text field?

« void addActionListener(ActionListener listener)

JPasswordField s

* Purpose: used to enter a password
* AJPasswordFieldis similarto a JTextField except the
characters typed in by the user are not echoed back to
the user
o Instead, an alternate character such as asterisks (*) is
displayed

o You can set the echo character using the method:
* public void setEchoChar (char c)




—]

JPasswordField Demo

public class JPasswordFieldDemo extends JFrame pniRight = new JPanel(new GridLayout(0,1));

: : pnIRight.add(btnOk = new JButton("OK"));
{ implements ActionListener pnIRightAadd§btnCanceI=new JButton("Cancel"));
JPasswordField txtPassword;
A ’ add(pnlLeft, BorderLayout. WEST);
JButton btnOk, binCancel; add§pnIRight, BorderLayout. CENTER);

public JPasswordFieldDemo() btnOk.addActionListener(this);

super("JPasswordField Demo"); btnCancel.addActionListener(this);

JPanel priLeft, pniRight; setDefaultCloseOperation(EXIT_ON_CLOSE);
setsize(200, 200);

txtPassword = new JPasswordField(12);
txtPassword.addActionListener(this);

-

pniLeft = new JPanel();
pniLeft.add(new JLabel("Password: "));
pniLeft.add(txtPassword);

= JPasswordField Demo Q
= a: OK

Cancel

—]

JTextArea

* Purpose
o For texts with more than one line long
* Constructors

o JTextArea(int rows, int cols)
» constructs a new text area with number of rows and columns
o JTextArea (String text, int rows, int cols)

« constructs a new text area with an initial text

11

e

JPasswordField Demo (contd.)

public void actionPerformed(ActionEvent e)
{
Object o = e.getSource();
if (0 == btnOk || 0 == txtPassword) {
char chPassword[] = txtPassword.getPassword();
String strPassword = new String(chPassword);
if(strPassword.trim().equals("pass")) {
JOptionPane.showMessageDialog(this,"Correct Password");
System.exit(0);
}
else {
JOptionPane.showMessageDialog(this,"Incorrect Password",
"Error Message", JOptionPane.ERROR_MESSAGE);
txtPassword.selectAll();
txtPassword.requestFocus();

}

else {
System.exit(0);

public static void main(String [] args){ new JPasswordFieldDemo().setVisible(true); }

10
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J TextArea Demo

JPanel buttonPanel = new JPanel();
buttonPanel.add(insertButton=new JButton("Insert"));
buttonPanel.add(wrapButton = new JButton("Wrap"));
add(buttonPanel, BorderLayout. SOUTH);

TextAreaTest EE®
[Nguyen Van Ty
textArea = new JTextArea(8, 40); Fham Van Teo
add(textArea, BorderLayout. CENTER);
Insert Wrap

12




Text component
Choice component
Menu

Mnemonic

Toolbar

Tooltip

Tabbed pane
Scroll pane

V VV VYV V V V V V

Dialog box

13

JCheckBox - Methods

* boolean isSelected()
o returns the state of the checkbox

¢ void setSelected(boolean state)
- sets the checkbox to a new state

* String getText()

* void setText(String text)
o gets or sets the button’s text

¢ additemListener

- Add an ltemListener to process ItemEvent in itemStateChanged

15

JCheckBox Male

* Purpose:
o Used for multi-option user input that the user may select or
deselect by clicking on them
* Constructors:
- JCheckBox()
* Creates an initially unchecked checkbox with no label

- JCheckBox(String text)
« Creates a checkbox (initially unchecked) with the specified text;
see setSelected for changing it
- JCheckBox(String text, boolean selected)

* Creates a checkbox with the specified text

— The initial state is determined by the boolean value
provided
— Avalue of true means it is checked

14
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JCheckBox Demo

setLayout(new GridLayout(2, 1));
/I set up JTextField and set its font
JPanel p1 = new JPanel();
p1.add(field = new JTextField("Watch the font style change", 20));
field.setFont(new Font("Serif", Font.PLAIN, 16));

add(p1);

P

‘\Vatch the font style change ‘

| %] JCheckBox Test

/I create checkbox objects

JCheckBox bold, italic;

[[]Bold []Italic

JPanel p2 = new JPanel();

p2.add( bold = new JCheckBox("Bold"));
p2.add( italic = new JCheckBox("Italic"));
add(p2);

16




e

Handling JCheckBox event

* A JCheckBox generates an ltem event whenever it changes
state (checked/unchecked)

- Handle the event

* implements ltemListener
* Method: public void itemStateChanged( ItemEvent e )

— The ItemEvent class has a getItem method which returns
the item just selected or deselected

* Register: addltemListener
- Ignore the event
« With checkboxes, it is relatively common to ignore the
select/deselect event when it occurs

« Instead, you look up the state of the checkbox later using the
isSelected method of JCheckBox

17
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JRadioButton ® Graduate

* Purpose: Used as option button to specify choices

* Only one radio button in a group can be selected at any given time

* To define the group of radio buttons, create a ButtonGroup object

ButtonGroup group = new ButtonGroup();
group.add(smallButton);
group.add(mediumButton);

* Note: the ButtonGroup controls only the behavior of the buttons; if
you want to group the buttons for layout purposes, you also need to
add them to a container

* When the user checks a radio button, JRadioButton generates an
Action event (...)

e
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Handling JCheckBox event

. 4| JCheckBox Test LE‘M
@Override =

-
public void itemStateChanged(ltemEvent ) { |Watch the font style change |
Font f= txtField.getFont();

[C]Bold []Italic

/I process bold checkbox events
if (e.getltem() == chkBold)
txtField.setFont(new Font(f.getName(), f.getStyle() » Font.BOLD, f.getSize()));

/I process italic checkbox events
if (e.getltem() == chkltalic)
txtField.setFont(new Font(f.getName(), f.getStyle() » Font./TALIC, f.getSize()));

18

e
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JRadioButton Demo

setLayout(new GridLayout(6,1));

JRadioButton radUnder, radGra, radPost, radDoc;
add(new JLabel("What's your primary qualification?" ));
add(radUnder=new JRadioButton("Undergraduate"));
add(radGra=new JRadioButton("Graduate"));
add(radPost=new JRadioButton("Post Graduate"));
add(radDoc=new JRadioButton("Doctorate"));

ButtonGroup group = new ButtonGroup();

What's your primary qualification?

group.add (radUnder);
group.add (radGra);
group.add (radPost);
group.add (radDoc);

) Undergraduate
) Graduate
© Post Graduate

) Doctorate

20
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. B

[3) DemoCheckBoxRadiojava 52
1 package gui.com.vovanhaij

JRadioButton &
17
718 public class DemoCheckBoxRadio extends JFrame JCheCkBOX demo

3#import java.awt.BorderLayout;[]

19 implements ItemListener/*checkbox event*/,

20 ActionListener/*radio event*/{

21

§22 private JCheckBox italicCheckBox;private JLabel displatLabel;
£23 private JRadioButton leftRadioButton,rightRadioButton;

245 public DemoCheckBoxRadio() {

125 setTitle("derived button");

126 setSize(300, 200);setDefaultCloseOperation(EXIT_ON_CLOSE);
27 JPanel pTop=new JPanel();this.add(pTop,BorderLayout.NORTH);
128 pTop.add(italicCheckBox=new JCheckBox("Italic"));

129 pTop.add(leftRadioButton=new JRadioButton(“Left",true));

130 pTop.add(rightRadioButton=new JRadioButton(“Right"));

§31 ButtonGroup group=new ButtonGroup();/*group radios*/

132 group.add(leftRadioButton);group.add(rightRadioButton);

133 this.add(displatLabel=new JLabel("Hello world!"));

34 italicCheckBox.addItemListener(this);/*checkbox listener*/
35 leftRadioButton.addActionListener(this);/*radio listener*/
,"36 rightRadioButton.addActionListener(this);/*radio listener*/
137 }

38 | 21

[Viitalic @ Left O Right

[italic O Left ® Right

llo worid! Hello world!

399 @Override
240 public void itemStateChanged(ItemEvent e) {

11 Font f=displatlLabel.getFont();

42 if(e.getStateChange()==ItemEvent.SELECTED)//if it was selected

43 displatLabel.setFont(new Font(f.getName(),Font.ITALIC,f.getSize()));
44 else

45 displatLabel.setFont(new Font(f.getName(),Font.PLAIN,f.getSize()));
46 }

47

482 @verride
249 public void actionPerformed(ActionEvent e) {

50 Object o=e.getSource();

51 if(o.equals(leftRadioButton))//determines the object

52 displatLabel.setHorizontalAlignment(SwingConstants.LEFT);

53 else if(o.equals(rightRadioButton))

54 displatLabel.setHorizontalAlignment(SwingConstants.RIGHT);

55 }

56 /*Main method*/

57¢ public static void main(String[] args) throws Exception {

58 new DemoCheckBoxRadio().setVisible(true);

59 }

60 } 22

21/01/2021

JComboBox

Times New Roman N
Monotype Corsiva ~
MS Mincho

* Purpose MS Outiook

MS Reference Sans Serif

- To present a set of choices in a small = :eference Specialty
ong

MT Extra

sSpace Niagara Engraved

Niagara Solid

Old English Text MT

Onyx

Palatino Linotype

o item displaying Parchment

Playbill

® Current selection

Poor Richard

¢ Can be editable Ravie

Segoe UL

- A JComboBox can be either editable §:§§§f; Sethic
. Stendil

or uneditable (default) Syifeen

Symbol

Tahoma

Tempus Sans ITC
Times

[Fimes Newroman 1O

JComboBox - Constructors

¢ JComboBox()
- Creates a JComboBox with a default data model
* JComboBox( Object[] items )
- Creates a JComboBox that contains the elements of the specified
array
- Example:
String[] words= { "quick", "brown", "hungry", "wild", ... };
JComboBox wordChoose = new JComboBox(words);
* JComboBox(ComboBoxModel asModel)
- Creates a JComboBox that takes its items from an existing
ComboBoxModel

24
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JComboBox - Methods

* void addltem( Object item )
- adds the specified item to the end of the combo box
* Object getitemAt( int index )
o returns the item at the specified index
* int getSelectedindex()
o returns the position of selected item
* void setSelectedindex( int index )
- sets the selected index
* Object getSelecteditem()
o returns the currently selected item
* void setSelecteditem( Object item )
- sets the selected item

25

e

Handle event in JComboBox

* When the user selects an item from a combo box, the combo

box generates an Action event or Item event
- implement?

- method?

public void actionPerformed(ActionEvent e) {
/I str dung ham getSelectedltem()
/I hoac getSelectedindex()
/I 8& 14y muc dang dwoc chon trén combo

}

o register?

27
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JComboBox - Methods (cont.)

* void removeAllltems()
o removes all items from the combo box
* void removeltem( Object item )
- removes an item from the combo box
* void removeltemAt( int index )
o removes the item at an index
* int getitemCount()
o returns the number of items in the list
* void setEditable( boolean flag )
- sets whether this combo box is editable (default by false). Note that
editing affects only the current item, it does not change the content of
the list

26

JComboBox Demo

public class JComboBoxDemo extends JFrame implements ActionListener {
JComboBox faceCombo;
JLabel label;
public JComboBoxDemo() {
setTitle("JComboBox Demo");
label = new JLabel("The quick brown fox jumps over the lazy dog.");
label.setFont(new Font("Serif", Font.ALAIN, 12));

add(label, BorderLayout.CENTER);
JComboBox Demo Q@@

/I make a combo box
faceCombo = new JComboBox();
The guick brown fox jumps over the lazy dog.

faceCombo.addltem("Serif");

faceCombo.addltem("SansSerif");

faceCombo.addltem("Monospaced);

add(faceCombo, BorderLayout.SOUTH);

faceCombo.addActionListener(this); ISansSerif| v

setSize(300, 200);
}

public void actionPerformed (ActionEvente) {
String fontName = (String)faceCombo/getSelectedltem();

label.setFont (new Font(fontName, label.getFont().getStyle(), label.getFont().getSize()));
} 28
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Outline JMenu
* A menu offers options to user
» Text component * Menu usually appears either in a menu bar or as a popup menu
> Choice component * A JFrame often has a menu bar containing many menus; and each
:> > Menu menu can contain many choices
. * Menu bar can be added to a JFrame with the method setJMenuBar
» Mnemonic
void createMenu(){
> Toolbar JMenuBar menuBar = new JMenuBar();
this.setIMenuBar(menuBar);//set menu to JFrame
> Tooltip
JMenu aMenu = new JMenu(“"Menu-A");
> Tabbed pane menuBar.add(aMenu);
JMenuItem upItem = new JMenuItem("Up");
> SCI'O" pane JMenuItem downItem = new JMenuItem(“"Down");
> Dialog box

aMenu.add(upItem);
aMenu. add(downItem);

JPopupMenu JPopupMenu Demo
* Apop-up menu is a menu that is not attached to a —
enu

menu bar but that floats somewhere This is my panel
* ltis also used as a shortcut menu, which is activated by ii::’y

the right click of the mouse L L
* To pop up a menu when the user clicks on a component, void createPopupMenu(){

. JPopupMenu popup = new JPopupMenu();
simply call the setComponentPopupMenu method IMenuTtem copyItem = new JMenuItem("Copy",new ImageIcon("images/CopyHS.png"));

JMenuItem cutItem = new JMenuItem("Cut",new ImageIcon("images/CutHS.png"));
JMenuItem pasteItem = new JMenuItem(“Paste",new ImageIcon("images/PasteHS.png"))
popup.add(cutItem);

popup.add(copyItem);

popup.add(pasteItem);

p.setComponentPopupMenu(popup);//set popup menu for component

31 32
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Mnemonics

* Mnemonics (shortcut keys) provide quick access to menu
commands or button commands through the keyboard

* Once the mnemonic has been established, the character in
the label will appear underlined

* You can supply a mnemonic letter by calling the
setMnemonic method:

* Example:

JMenu helpMenu = new JMenu("Help");

helpMenu.setMnemonic('H');

34

Toolbar

* Atoolbar is a button bar that gives quick access to the

most commonly used commands in a program

R JCreator - [ToolBarTest.java] @@
fle  Edt  Search Vew Project Buld Joos Configwe Window belp 8
Q|- @ ) L XA R

[Pl view 2 X/ ToolBarTest.java | 4 x

7| import java.awt. event.x: =

5 £ Extemal Files 8| inport java. beans.x: -

1) TooBarTestjava 9
10
i1 ‘ public class ToolBarTest
121] ¢

135 public static void main(String[] args)

inport javax.swing.*:

Properties. ax 15 ToolBarFrame frame = new ToolBarFrame():

N 16 frane setDefaultCloseOperation(JFrane. EX
B2 4[5 17 frane setVisible(true):
i Al . Ao
19/ly
File Name TooBaTestiva  ¥||| 5]
21(3 xx v
TR Data View | IPackage... B3Properti..[ |L|<] L]
| General output ax
Elgeneral output [ [Feuid Output | ZA TaskList | (] Debug Output | (@4Find Resuks 1 | (gFind Results 2

Start the debugger 36




J Toolbar Demo

public class JToolbarDemo extends JFrame implements ActionLifEsIpTI:EA T
private JPanel panel; Sjoje X
private JButton btnBlue, btnYell, btnRed, btnExit;
public JToolbarDemo() {

super("JToolBar Demo");

JToolBar bar = new JToolBar();

bar.add(btnBlue = new JButton(new Imagelcon("blue-ball.gif")));
bar.add(btnYell = new JButton(new Imagelcon("yellow-ball.gif")));
bar.add(btnRed = new JButton(new Imagelcon("red-ball.gif")));
bar.addSeparator();

bar.add(btnExit = new JButton(new Imagelcon("exit.gif")));
add(bar, BorderLayout.NORTH);

panel = new JPanel();

add(panel);

setSize(300, 200); 37
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JToolbar Demo (contd.)

btnBlue.addActionListener(this);
btnYell.addActionListener(this);
btnRed.addActionListener(this);
btnExit.addActionListener(this);

}
public void actionPerformed(ActionEvent e) {
Object o = e.getSource();
if (0.equals(btnBlue)) panel.setBackground(Color.BLUE);
if (0.equals(btnYell)) panel.setBackground(Color.YELLOW);
if (0.equals(btnRed)) panel.setBackground(Color.RED);
if (0.equals(btnExit)) System.exit(0);
}
public static void main(String[] args) {

new JToolbarDemo().setVisible(true);  }

38

Tooltip

* Atooltip represents a text tip that is displayed when
the mouse cursor rests for a moment over a button and
when the user moves the mouse away, the tooltipis
removed
o The tooltip textis displayed inside a colored rectangle

®* Add tooltip by calling the setToolTipText method

¢ Example:

exitButton.setTool TipText("Bam vao day dé thoat chuong trinh");
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Tabbed panes

= TabbedPaneTest
< Saturn | @ Uranus | @ Neptune | @ Pluto |

| @ Mercury | @ Venus [ @ Earth ] @ Mars [ @ Jupiter [

® Wraptabs O Scroll tabs
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J TabbedPane

* Purpose
- Break up a complex dialog box into subsets of related
options
* Atabbed pane is defined by the JTabbedPane class
¢ To create a tabbed pane, you first construct a
JTabbedPane object, then you add tabs to it

- Example:
JTabbedPane tabbedPane = new JTabbedPane();

tabbedPane.addTab(“ScreenSaver”, new Imagelcon(“Ss.gif"), panel1);




N

J TabbedPane

* You set the tab layout to
wrapped or scrolling mode by
calling setTabLayoutPolicy
method:

- tabbedPane.setTabLayoutPolicy(
JTabbedPane. WRAP_TAB_LAY
ouT);

- tabbedPane.setTabLayoutPolicy(
JTabbedPane.SCROLL_TAB_LA
YOUT);

£ TabbedPaneTest [8]=1E3]
“@Mercury | o Venus | JEarth | O Mars | @ Jupiter |»

< TabbedPaneTest

9 Satum | & Uranus | Neptune | @ Pluto |

(@ Mercury | 9 Venus | JEarth | O Mars | 2 Jupiter |

@ Wraptabs (O Scroll tabs

e

N
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Example: J TabbedPaneExample.java

Tabbed Pane Application
Nhap thong tin SV |  Tim kiem thong tin SV W
Ma Sv: |
Ho ten:
Gioitinh: [ ] Nam
Ma lop:
Them Xuat thong tin Tabbed Pane Application
" Nhap thong tin SV [ Tim kiem thong tin SV |  In bao cao
Nhap Masv: | | [ m |
Ket qua tim kiem
Ho ten:
Phai: [
Ma lop:
6

T

JScrollPane

* Components do not automatically provide a scrollbar,
such as: JTextArea, JList, JTable,...
®* AJScrollPane objectis used to provide the automatic
scrolling capability for components
o JScrollPane automatically appears if there is much data
than the component can display, and they vanish again if

text is deleted
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TextAreaTest

TextAreaTest

e quick brown fox jumps over the lazy dog. The
[quick brown fox jumps over the lazy dog. The g |
uick brown fox jumps over the lazy dog. The qui
ck brown fox jumps over the lazy dog. The quic textArea = new JTextArea(8, 40);

k brown fox jumps over the lazy dog. The quick | | serg]lPane = new JScrollPane(textArea);
brown fox jumps over the lazy dog. The quick b
rown fox jumps over the lazy dog. The quick br | || add(scrollPane, BorderLayout. CENTER);
own fox jumps over the lazy dog. The quick bro |_

n fox jumps over the lazy dog. The quick brow

n fox jumps over the lazy dog. The quick brown
fox jumps over the lazy dog. The quick brown fo|
X jumps over the lazy dog. The quick brown fox
jumps over the lazy dog. The quick brown fox jul
mps over the lazy dog. The quick brown fox jum)
s over the lazy dog.

»

41
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Dialog box

* Adialog box is a window that appears on top of any currently
active window
* It may be used to:
- Show message / confirm an action / input data
- Display information
o Choose a file
» Pick a color
* Dialog box in Swing
o JOptionPane
- JDialog
o JFileChooser
o JColorChooser

11
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Input Dialog

E] Input Dialog (return object)

[

JOptionPane.showInputDialog(null, "Input Dialog (return object)");

EI Input Dialog (return object)

[1stitem |~

String []items={"1st Item","2nd Item","3rd Item" };
JOptionPane.showInputDialog(null, "Input Dialog (return object)", "title",
JOptionPane.QUESTION _MESSAGE, null, items, “"2nd Item");

12
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Confirm Dialog

Izl Confirmation (return integer value)

int result= JOptionPane.showConfirmDialog(null,
"Confirmation (return integer value)",
rtitle", JOptionPane.YES_NO_OPTION, JOptionPane.QUESTION_MESSAGE, null);
if(result==JOptionPane.YES_OPTION){//YES button is selected
//do your works

13
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Option Dialog

Iz‘ Option Dialog (return an integer)

l First Button ‘ l Second First Button ‘ l Third Button

String []buttons={"First Button","Second First Button","Third Button" };

int x=JOptionPane.showOptionDialog(null, "Option Dialog (return an integer)"”,
"title",JOptionPane.YES_NO_OPTION, JOptionPane.QUESTION MESSAGE,
null, buttons, "");

if(x==0){/*First button is selected*/}

else if(x==1){/*Second button is selected*/}

else if(x==2){/*Third button is selected*/}

else /*if(x==JOptionPane.CLOSED_OPTION) */

{/*close button is selected*/}

15
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Message Dialog
® YYour message

JOptionPane.showMessageDialog(null, "Your message", “"title",
JOptionPane.INFORMATION_MESSAGE, null);

® JOptionPane.INFORMATION_MESSAGE
@ JOptionPane. ERROR_MESSAGE
I JOptionPane. PLAIN_MESSAGE
Your message

& JOptionPane. WARNING_MESSAGE

EI JOptionPane.QUESTION_ _MESSAGE
14

B

JDialog

¢ To implement a dialog box, you derive a class from
JDialog

* A modal dialog box won't let users interact with the
remaining windows of the application until it is closed
- You use a modal dialog box when you need information

from the user before you can proceed with execution

16




JDialog Demo

public class AboutDialog extends JDialog implements ActionListe

JPanel panel; JButton ok; JLabel infor;

public AboutDialog(JFrame owner) {

super(owner, "About DialogTest", true);

infor = new JLabel("Core Java By Cay Horstmann and Gary Cornell");
add(infor, BorderLayout. CENTER);
ok = new JButton("Ok");
ok.addActionListener(this);

AboutDialog dialog;
public void actionPerformed(ActionEvent e)

panel = new JPanel(); {
panel.add(ok); if (dialog == null)
add(panel, BorderLayout.SOUTH);
setSize(300, 150);
setLocation(300,300);

dialog = new AboutDialog(this);
dialog.setVisible(true);
}

}

public void actionPerformed(ActionEvent e) { setVisible(false); }

} 17
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JFileChooser

* Purpose

- display a dialog for opening a file or saving a file

< Open

| =y —

Lo Siscaouk@ glEEEES

1 SVAULTS.AVG [CIMSOCache [} DisplayFile.class

(= Chuongtrinh I Program Fil [ pisplayf

(= Documents and Settings  (— Shortcut to DISK1_VOL2 (D) [ ) DisplayFileToDos

[CJHEROSOFT CItemp [ 1saCERID

T netpub I Tools [ statusclient.og

I kav 7 WINDOWS [ Yserver.txt

|« il | D

File Name: | ]

Files of Type: [All Files | - ]

19
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JColorChooser

[Swatches | HSV | HSL [RGB | cMYK

Recent: _

Preview
a - Il Sample Text Sample Text .
. L - Sample Text Sample Text

Color selColor=JColorChooser.showDialog(this, “"Select Color", Color.black);
//Do your works with your selected color

18
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JFileChooser

* To create a JFileChooser object:
- JFileChooser chooser = new JFileChooser();
* To show the dialog box, calling the showOpenDialog or
showSaveDialog method, return:
- JFileChooser. APPROVE_OPTION: if approval (Yes, Ok) is chosen
- JFileChooser.CANCEL_OPTION: if Cancel is chosen
- JFileChooser.ERROR_OPTION: if an error occured
* To get the selected file or files:
o File f = chooser.getSelectedFile();
o File[] f = chooser.getSelectedFiles();
* To get path of the selected file:
- String filename = chooser.getSelectedFile().getPath();

20
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JFileChooser

* To set the current directory:
- setCurrentDirectory(new File("."));
* To allow to select multiple files in the dialog
- setMultiSelectionEnabled(true);
* To allow to select only directories, only files or files and
directories:
- setFileSelectionMode(JFileChooser.FILES_ONLY)  (default)
- setFileSelectionMode(JFileChooser.DIRECTORIES_ONLY)
- setFileSelectionMode(JFileChooser.FILES_AND_DIRECTORIES)
* To restrict the display of files in the dialog to those of a
particular type, you need to set a file filter

21
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Toolbar - Constructors and Methods

¢ JToolBar()

* JToolBar(String titleString)

* JToolBar(int orientation)

* JToolBar(String titleString, int orientation)

- construct a toolbar with the given title string and orientation,
orientation is one of SwingConstants.HORIZONTAL (the default)
and SwingConstants.VERTICAL

* void add(Component comp)
- add a component to toolbar
* void addSeparator()
- adds a separator to the end of the toolbar

23
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Dialog Boxes - JFileChooser

Choosing multiple file types

private void showOpenFileDialog() {
JFileChooser fileChooser = new JFileChooser();
fileChooser.setCurrentDirectory(new File(System.getProperty(“user.home")));
fileChooser.setFileSelectionMode(JFileChooser.FILES ONLY);
fileChooser.addChoosableFileFilter(
new FileNameExtensionFilter("PDF Documents™, "pdf"));
fileChooser.addChoosableFileFilter(
new FileNameExtensionFilter("MS Office Documents™, "docx™, "xlsx", "pptx"));
fileChooser.addChoosableFileFilter(
new FileNameExtensionFilter("Images", "jpg", "png", "gif", "bmp"));
fileChooser.setAcceptAllFileFilterUsed(true);
int result = fileChooser.showOpenDialog(this);
if (result == JFileChooser.APPROVE_OPTION) {
File selectedFile = fileChooser.getSelectedFile();
System.out.println("Selected file: " + selectedFile.getAbsolutePath());
}
bl

22
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JScrollPane - Contructors

® JScrollPane (Component comp)
o Creates a JScrollPane that displays the contents of the specified
component, where both horizontal and vertical scrollbars appear
whenever the component's contents are larger than the view

¢ JScrollPane (Component comp, int wvsbPolicy,

int hsbPolicy)
o Creates a JScrollPane that displays the view component in a viewport
whose view position can be controlled with a pair of scrollbars
+ JScrollPane.VERTICAL_SCROLLBAR_ALWAYS
 JScrollPane.HORIZONTAL_SCROLLBAR_ALWAYS

 JScrollPane.VERTICAL_SCROLLBAR_AS_NEEDED
+ JScrollPane.HORIZONTAL_SCROLLBAR_AS_NEEDED

24
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JFileChooser Demo

LookIn: | Datat (D) ~] = &l=] =]

[} person.xmi
[} Products.xmi
[ teoteoteo.xmi

JFileChooser fc=new JFileChooser("C:/");
fc.setFileFilter(new FileFilter() {

@Override

public String getDescription() { ) D
return "XML Files(*.xml)"; S

¥ Files of Type: ‘XMLFiIes(‘.xml) iv‘

@0verride Cancel

public boolean accept(File f) {
String fileName=f.getName().toLowerCase();
return f.isDirectory()||fileName.endsWith("xml");

}
s

if(fc.showDialog(null, “"Select File")==]FileChooser.APPROVE_OPTION){
//do your works
¥

25
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JOptionPane

* Purpose: presenting information, confirming an action, or
accepting an input value
* Four static methods to show these simple dialogs:

- showMessageDialog(...)
* Show a message and wait for the user to click OK
o showConfirmDialog(...)
» Show a message and get a confirmation (like OK/Cancel)
- showOptionDialog(...)
» Show a message and get a user option from a set of options
- showlInputDialog(...)
» Show a message and get one line of user input

27
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Methods

void addTab(String title, Component c)

void addTab(String title, Icon icon, Component c)
void addTab(String title, Icon icon, Component c,
String tooltip)

- add a tab to the end of the tabbed pane

void insertTab(String title, Icon icon, Component
c, String tooltip, int index)

- inserts a tab to the tabbed pane at the given index

void removeTabAt (int index)

- removes the tab at the given index

void setSelectedIndex (int index)

- selects the tab at the given index

int getSelectedIndex()

o returns the index of the selected tab

26
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JOptionPane - Parameters

Component parent

o The parent component (this or null)

Object message

- The message to show on the dialog (can be a string, icon, component, or an array of
them)

String title

- the string in the title bar of the dialog

int messageType: can be one of ERROR_MESSAGE,

INFORMATION_MESSAGE, WARNING_MESSAGE, QUESTION_MESSAGE,

PLAIN_MESSAGE

int optionType: can be one of DEFAULT_OPTION, YES_NO_OPTION,

YES_NO_CANCEL_OPTION, OK_CANCEL_OPTION

Icon icon

- anicon to show instead of one of the standard icons

28
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JOptionPane - Message and Confirm

JOptionPane.showMessageDialog(this, "Message", "Title",
JOptionPane. WARNING_MESSAGE);

& Message

A Message
cancel

int selection = JOptionPane.showConfirmDialog(this, "Message", "Title",
JOptionPane.OK_CANCEL_OPTION,
JOptionPane. WARNING_MESSAGE);
if (selection == JOptionPane.OK_OPTION) . . .

29
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JColorChooser
* Purpose

- To allow the user to select a

color

* Adialog box that lets the

user click on a color of

choice from a palette or Prevew

D Sample Text Sample Text

[ |

specify the color using RGB

values

31
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JOptionPane Demo

import javax.swing.*;
public class JOptionPaneDemo {
public static void main (String[] args) {
String numStr, result;
int num, again;
do{

num = Integer.parselnt(numStr);

}
}

numStr = JOptionPane.showlnputDialog ("Enter an integer: ");

result = "That numberis " + ((num%2 == 0) ? "even": "odd");

JOptionPane.showMessageDialog (null, result);

again = JOptionPane.showConfirmDialog (null, "Do Another?");
} while (again == JOptionPane.YES_OPTION);

30
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JColorChooser Demo

public class JColorChooserDemo extends JFrame
implements ActionListener {
JMenuBar mnubar;
JMenu mnuFile, mnuEdit;
JMenultem mnuFileExit;
JMenultem mnuEditColor;
JPanel panel;

public JColorChooserDemo() {
mnubar = new JMenuBar();
mnuFile = new JMenu("File");
mnubar.add(mnufFile);
mnuEdit = new JMenu("Edit");
mnubar.add(mnuEdit);

/I menu File
mnuFileExit = new JMenultem("Exit");
mnuFile.add(mnuFileExit);

/I menu Edit

mnuEditColor = new JMenultem("Color");
mnuEditColor.addActionListener(this);
mnuEdit.add(mnuEditColor);

setJMenuBar(mnubar);

}

panel = new JPanel();
add (panel);
setLocation(200,100);
setSize(500, 500);
setVisible(true);

public void actionPerformed(ActionEvente) {
Color mau= panel.getBackground();
mau = JColorChooser.showDialog (this,
"Pick a Color!", mau);
panel.setBackground (mau);

public static void main(String[] args) {
new JColorChooserDemo();

}

File Edit

32




JMenu Demo

public class JMenuDemo extends JFrame {
JMenuBar mnubar;
JMenu mnuFile, mnuEdit, mnuHelp;

JMenultem mnuFileNew, mnuFileOpen, mnuFileSave, mnuFileSaveAs, mnuFileExit;

JMenultem mnuEditCut, mnuEditCopy, mnuEditPaste, mnuEditOption;
public JMenuDemo()

mnubar = new JMenuBar();

setJMenuBar(mnubar);

mnuFile = new JMenu("FiIe"); mnubar.add(mnuFile);
mnuEdit = new JMenu("Edit"); mnubar.add(mnuEdit);
mnuHelp = new JMenu("Help"); mnubar.add(mnuHelp);

/I menu File

mnuFileNew = new JMenultem("New"); mnuFile.add(mnuFileNew);
mnuFileOpen = new JMenultem("Open"); mnuFile.add(mnuFileOpen);
mnuFileSave = new JMenultem("Save"); mnuFile.add(mnuFileSave);

mnuFileSaveAs = new JMenultem("Save As..."); mnuFile.add(mnuFileSaveAs);

mnuFile.addSeparator();
mnuFileExit = new JMenultem("Exit", 'x'); mnuFile.add(mnuFileExit);

 Filo| Eait_Help
New

33

JMenu Demo(contd.)

JCheckBoxMenultem readonlyltem = new JCheckBoxMenultem("Read-only");
optionsMenu.add(readonlyltem);
JRadioButtonMenultem insertItem = new JRadioButtonMenultem("Insert", true);
JRadioButtonMenultem overtypeltem = new JRadioButtonMenultem("Overtype");
optionsMenu.add(insertItem);
optionsMenu.add(overtypeltem); A=
File | Edit| Help
ButtonGroup group = new ButtonGroup(); & cut
group.add(insertItem); SO
group.add(overtypeltem); B paste
Options ¥ [0 Read-only
® Insert
O Overtype
35

JMenu Demo (contd.)

/Imenu Edit

mnuEditCut = new JMenultem("Cut", new Imagelcon("cut.gif"));
mnuEditCopy = new JMenultem("Copy", new Imagelcon("copy.gif"));
mnuEditPaste = new JMenultem("Paste", new Imagelcon("paste.gif"));
mnuEditOption = new JMenu("Options");

mnuEdit.add(mnuEditCut);

mnuEdit.add(mnuEditCopy); 2
mnuEdit.add(mnuEditPaste); File Edit| Help
mnuEdit.addSeparator(); & cut
mnuEdit.add(mnuEditOption); B2 Copy
...

setLocation(200, 200); BiRasts
setSize(500, 400); Options  »

setVisible(true);

public static void main(String[] args) {

new JMenuDemo();
}

34
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JMenuPopup Demo

public class JMenuPopupDemo extends JFrame implements ActionListener {
JPopupMenu popup;
JMenultem mnuEditCut, mnuEditCopy, mnuEditPaste;
public JMenuPopupDemo() {
popup = new JPopupMenu();
mnuEditCut = new JMenultem("Cut", new Imagelcon("cut.gif"));
mnuEditCopy = new JMenultem("Copy", new Imagelcon("copy.gif"));

mnuEditPaste = new JMenultem("Paste", new Imagelcon("paste.gif"));

popup.add(mnuEditCut);
popup.add(mnuEditCopy);
popup.add(mnuEditPaste);
mnuEditCut.addActionListener(this);
mnuEditCopy.addActionListener(this);
mnuEditPaste.addActionListener(this);
JPanel panel = new JPanel();

panel.setC

panel istener( new M Adapter() {} );

add!EaneI!;

36
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JMenuPopup Demo (contd.)

setLocation(200, 200);
setSizeﬁ500, 400);
setVisible(true);

public void actionPerformed(ActionEvent e) {
Object o = e.getSource();
System.out.printin(((JMenultem)o).getText() + " selected.");

}
public static void main(String[] a(r)gs) {
new JMenuPopupDemo();
. EEX
& cut
Copy
@ Paste

37
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Components in the menu

- B)X]
JMenu | File Eﬂ| Help JMenuBar
| & Cut | JMenultem
B3 Copy
@ Paste
JMenu | Options  »|J Read-only | JCheckBoxMenulten
. JRadioButtonMenulfem
O Overtype

39
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Menu

* Menus display several options that

are broadly categorized LEx
o Menu bar (JMenuBar) " Ziﬂ
- Menu (JMenu) S oo |
» Menu item (JMenultem) e
* Clicking a JMenultem, it generates

an Action event

38
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JMenuBar

* JMenuBar is a container for JMenu
* Constructor:
o JMenuBar()
* To set the menu bar for JFrame, using method:
o void setJMenuBar(JMenuBar menubar)
o To add a JMenu to the menu bar, using add method of
JMenuBar

o add(JMenu menu)




W

JMenu - Constructors and Methods

* JMenu(String label)
o constructs a menu
* JMenultem add(JMenultem item)
- adds a menu item (or a menu)
¢ JMenultem add(String label)
- adds a menu item to this menu
* void addSeparator()
- adds a separator line to the menu
* void remove(int index)
- removes a specific item from the menu
* void remove(JMenultem item)
- removes a specific item from the menu

41
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JPopupMenu - Methods

¢ JMenulItem add(JMenultem menultem)
- appends the specified menu item at the end of the menu
® JMenultem add(String s)
- creates a new menu item with the specified text and appends it to
the end of the menu
® void show(Component c, int x, int y)
- displays the popup menu at the position (x,y) in the coordinate
space of the component “c”
® boolean isPopupTrigger ()
- determines whether the mouse event is considered as the popup
trigger for the current platform

43
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JMenuItem - Constructors

* JMenultem()
o constructs an empty menu item
* JMenultem(String label)
- constructs a menu item with a given label
* JMenultem(lcon icon)
o constructs a menu item with the given icon
* JMenultem(String label, Icon icon)
- constructs a menu item with the given label and icon
* JMenultem(String label, int mnemonic)

- constructs a menu item with the given label and mnemonic

42
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JList
* Purpose

- To present a list of items from which the user can choose
* Behavior

o ltems in JList can be selected individually or in a group

- A JList does not provide support for double-click action

0 i your favorite movie star?

Leonardo DiCaprio
Sandra Bullock
Hugh Grant

|Julia Roberts

21/01/2021

GUT components (p4)
»JList
< ,) »JTable

— »>JTree
> litP
W/ i
JSplitPane
> Jslider

»MDI - multiple document interface

ey

JList - Constructors

e JList()
o Constructs a JList with an empty model
¢ JList( Object[] listData )
- Displays the elements of the specified array
o Example:
String[] words= { "quick", "brown", "hungry", "wild", ... };
JList wordList = new JList(words);
¢ JList ( ListModel dataModel )

- Displays the elements in the specified, non-null list model
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JList - Methods

* int getSelectedindex()
* void setSelectedindex(int index)

- gets or sets the selected index
* Object getSelectedValue()

o returns the first selected value or null if the selection is empty
* Object[] getSelectedValues()

- returns the selected values or an empty array if the selection is empty
* boolean isSelectedindex(int index)

o returns true if the specified index is selected
* boolean isSelectionEmpty()

o returns true if no item is currently selected

W

Handle event of JList

* When the current selection changes, JList object
generates a ListSelection event
o Method:

public void valueChanged (ListSelectionEvent e) {
Object value = list.getSelectedValue();
//do something with value

H

public void valueChanged (ListSelectionEvent e) { \
Object[] items = list.getSelectedValues();
for (Object value : items)
//do something with value

21/01/2021
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JList - Methods (contd.)

* int getVisibleRowCount()
* void setVisibleRowCount( int height )
- get or set the number of rows in the list that can be displayed without a scroll
bar
* int getSelectionMode()
* void setSelectionMode( int mode )
o ListSelectionModel.SINGLE_SELECTION, only one item can be selected at
a time
o ListSelectionModel.SINGLE_INTERVAL_SELECTION, multiple, contiguous
items can be selected at a time
- ListSelectionModel. MULTIPLE_INTERVAL_SELECTION, any combination
of items can be selected. By default, a user can select multiple items

W

JList with fixed set of choices

* Build JList:
- The simplest way to use a JList is to supply an array of strings to
the JList constructor. Cannot add or remove elements once the

JList is created

String[] options = { "Option 1", ..., "Option N"};
JList optionList = new JList(options);

* Set visible rows

- Call setVisibleRowCount and drop JList into JScrollPane

optionList.setVisibleRowCount(4);
JScrollPane scrolList = new JScrollPane(optionList);
someContainer.add(scrolList);




JList Demo

String[] entries = { "Entry 1", "Entry 2", "Entry 3",
"Entry 4", "Entry 5", "Entry 6" };

JList IstEntry;

IstEntry = new JList(entries);

IstEntry.setVisibleRowCount(4);

JScrollPane listPane = new JScrollPane(IstEntry);

_ . Creating a Simple JList @@@

JPanel pCen = new JPanel(); oINS
pCen.setBorder(BorderFactory.createTitledBo [Entry 1 4]

Entry 2| =
pCen.add(listPane); Entry 3

Entry 4
add(pCen, BorderLayout. CENTER); - —= ”

List Selection
Last selection | 9

Editing JList

* To add or remove elements, you must access the
ListModel
®* ListModel is an interface. How do you obtain it?
o Constructing your own list by creating a class that
implements the ListModel interface

o Usinga DefaultListModel class

11

JList Demo (contd.)

public void valueChanged(ListSelectionEvent e)

{
txtSelected.setText(IstEntry.getSelectedValue().toString());

}
Creating a Simple JList @@@

Simple JList

Entry 1

ntry 2
Entry 3
Entry 4

List Selection

Last selection |Entry 2

10
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JList with changeable choices

¢ Build JList:
o Create a DefaultListModel, add data, pass to
constructor:
DefaultListModel sampleModel = new DefaultListModel();
JList optionList = new JList(sampleModel);
* Set visible rows
o Same: Use setVisibleRowCount and a JScrollPane
* Add/remove elements

o Use the model, not the JList directly

12




Methods in DefaultListModel

¢ void addElement(Object obj)
- adds object to the end of the model
* boolean removeElement(Object obj)
- removes the first occurrence of the object from the model. Return
true if the object was contained in the model, false otherwise
¢ void setElementAt(Object item, int index)
o sets item at index
* Object getElementAt(int position)
- returns an element of the model at the given position
* int getSize()
o returns the number of elements of the model

13

JList Demo (edittable)

public class ListEditDemo extends JFrame implements ActionListener {
JButton btnAdd, btnRemove;
JTextField txtName; ZuLisLEdit Damo, EEX

[An Input Name |

. . - ]
DefaultListModel listmodelName; [ —

JList listName;

public ListEditDemo() {
super("List Edit Demo");

I list
listmodelIName = new DefaultListModel();

listName = new JList(listmodelName);

add(new JScrollPane(listName), BorderLayout.CENTER);

15
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Traverse DefaultListModel

* To traverse all elements of the model, using:
Enumeration e = listmodel.elements();
while (e.hasMoreElements())
{
Object o = e.nextElement();

Il process o

14

JList Demo (edittable)

JPanel pRight;
JPanel pTop, pBottom;

pTop = new JPanel();

pTop.add(new JLabel("Input Name"));

pTop.add(txtName = new JTextField(15));

pBottom = new JPanel();

pBottom.add(btnAdd = new JButton("Add Item"));
pBottom.add(btnRemove = new JButton("Remove ltem"));

pRight = new JPanel(new BorderLayout());
pRight.add(pTop, BorderLayout.NORTH );
pRight.add(pBottom, BorderLayout. CENTER);
add(pRight, BorderLayout.EAST);
txtName.addActionListener(this);
btnAdd.addActionListener(this);
btnRemove.addActionListener(this);

setSize(500, 320);

16




JListEdit Demo (contd.)

public void actionPerformed(ActionEvent e) {
Object o = e.getSource();
if (0==btnAdd ) {
String name = txtName.getText().trim();

if (name=="")
JOptionPane.showMessageDialog(this, "Please input name!");
else {

listmodelName.addElement(name);
txtName.setText( " );
}
}
else if (0.equals (btnRemove))
listmodelName.removeElement(listName.getSelectedValue());
else if (0.equals (btnEdit))

listmodelName.setElementAt( txtName.getText(),
listName.getSelectedindex() );

}
public static void main(String[] args){ new ListEditDemo().setVisible(true); }
}

17
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Example: JList with custom data

Creating ..

* Rectangle.java

-EEX

RectangleCollection.java

1.0,10.0
3.0,0.0
JListWithRectangleListModel.java 19, 10.0
7.0,17.0
18.0,19.0
11.0,9.0
18.0,11.0
6.0, 1.0
10.0, 18.0

3.0,15.0 o

RectangleListModel.java

19
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JList with custom data model

* Build JList

- Have existing data implement ListModel interface
* getElementAt
— Given an index, returns data element
e getSize
— Tells JList how many entries are in list
¢ addListDatalListener

— Lets user add listeners that should be notified when an item
is selected or deselected
¢ removelistDatalListener

- Pass model to JList constructor
* Set visible rows & handle events: as before
* Add/remove items: use the model

18

Example: JList with custom data (contd.)

Il Rectangle.java
public class Rectangle {
public String toString(){ return width + ", " + height; } ...

}
Il RectangleListModel.java
public class RectangleListModel implements ListModel {
private RectangleCollection collection;
public RectangleListModel(RectangleCollection collection) {
this.collection = collection;

}
public Object getElementAt(int index) {
return collection.getElement(index);

}
public int getSize() {
return collection.getSize();

}
public void addListDataListener(ListDataListener I) { }
public void removeListDataListener(ListDataListener ) { }

20




Example: JList with custom data (contd.)

Il JListRectangleGUl.java

RectangleCollection collection = new RectangleCollection();

Random gen = new Random();

for (inti=0;i<20;i++){
collection.addRectangle(gen.nextint(20), gen.nextint(20));

}

JList IstRect;

RectangleListModel IstModel;

IstModel = new RectangleListModel(collection);

IstRect = new JList(IstModel);

IstRect.setVisibleRowCount(6);

JScrollPane listPane = new JScrollPane(IstRect);

add(listPane, BorderLayout. CENTER);

21

Example: JList with custom cell renderer

| =/ JList with a Custom Cell Renderer o @k

Java, Belgium (ncar Licge).

Q Java, Brazil (near Salvador).

Java, Colombia (near Bogota).

B

Java, Indonesia (main island). &

’Ahu, Jamaica (near Spanish Town).

Java, Mozambique (near Sofala).

Java, Philippines (near Quezon City).

FiMT

%% Java, Sao Tome (near Santa Cruz).
Java, Spain (near Viana de Bolo).
Java, Suriname (near Paramibo).

z Java, United States (near Montgomery, Alabama).
S Java, United States (near Needles, California).

< == Java, United States (near Dallas, Texas).

[T

23
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JList with custom cell renderer

* Idea
o Instead of predetermining how the JList will draw the list elements,
Swing lets you specify what graphical component to use for the
various entries
- Attach a ListCellRenderer that has a getListCellRendererComponent
method that determines the GUI component used for each cell
* getListCellRendererComponent arguments
o JList: the list itself
- Object: the value of the current cell
o int: the index of the current cell
- boolean: is the current cell selected?
- boolean: does the current cell have focus?

22

Outline

JList

JTable

JTree

JSplitPane

JSlider

MDI - multiple document interface

YV V V V VYV V

24




—]

JTable

¢ Atable displays a two-dimensional grid of objects

Ma mon Ten mon So tin chi
001 Lap trinh Windows 5
002 Do hoa maytinh 4
003 Phan tich thiet ke 5

25
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Constructors - Methods of JTable

¢ JTable( Object[][] entries, Object[] columnNames )
- constructs a table with a default table model
* JTable( TableModel model )
- displays the elements in the specified, non-null table model
* int getSelectedRow()
o returns the index of the first selected row, -1 if no row is selected
* Object getValueAt( int row, int column )
* void setValueAt( Object value, int row, int column)
- gets or sets the value at the given row and column
* int getRowCount()
o returns the number of row in the table

27
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JTable

* AJTable consists of:
o Rows of data
o Columns of data
o Column headers
- An editor, if you want cells to be editable
o ATableModel, usually a subclass of AbstractTableModel,

which stores the table’s data

26
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JTable with changeable choices

* Build JTable:
o Create a columns name array, create a
DefaultTableModel, pass to constructor

String[] cols= {"Ma mon", "Ten mon", "So tin chi"};
DefaultTableModel model=new DefaultTableModel(cols,0);
JTable table = new JTable(model);
JScrollPane pane = new JScrollPane(table);

* Add/remove elements

o Use the model, not the JTable directly

28
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Methods in Default TableModel

void addRow( Object[] rowData )
- add a row of data to the end of the table model
* void insertRow( int row, Object[] rowData )
- adds a row of data at index row
¢ void removeRow( int row )
- removes the given row from the model
* void setValueAt( Object value, int row, int column)

- sets the value at the given row and column

29

[5) DemolTablejava 52
1 package gui.com.vovanhaij;
2

Column #1 Column #2 Column #3 Column #4

—
3= import javax.swing.JFrame; St0110 ‘Tnan Thibet |12/12/2012 12NVB

4 import javax.swing.JScrollPane;
5 import javax.swing.JTable;

6 import javax.swing.table.DefaultTableModel;
7
8 public class DemoJTable extends JFrame{
9 private DefaultTableModel tableModel;//table model
10 private JTable table;//table

11
12 public DemoJTable() {
13 setTitle("Demo JTable");setDefaultCloseOperation(EXIT_ON_CLOSE);
14 setSize (400, 300);
15 createGUI();
16 }
17 2
18 private void createGUI() { —g
19 String []header={"Column #1","Column #2","Column #3","Column #4"}; l—
20 //create Table Model with header and 0 rows '-)
21 tableModel=new DefaultTableModel(header,);
22 table=new JTable(tableModel);//create JTable based on model Q
23 this.add(new JScrollPane(table));table.setRowHeight(30); "6
24 //add one row to table (through model) Q
25 String []row={"St0110","Than Thi Pet","12/12/2012","12 NVB"}; [
26 tableModel.addRow(row);//add row O
27 }

31
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Delete all rows in table

* while (model.getRowCount()>0 ) {

model.remove(0);

!
Or:

* DefaultTableModel dm =
(DefaultTableModel)table.getModel();

dm.getDataVector().removeAllElements();

30

Event of JTable

* We use MouseEvent to process event of choosing rows on
JTable
o Implement MouseListener (in java.awt.event)
o Method:

public void mouseClicked (MouseEvent ¢) {} \
public void mousePressed (MouseEvent e) {}
public void mouseReleased (MouseEvent e) {}

public void mouseEntered (MouseEvent ¢) {}

public void mouseExited (MouseEvent ¢) {} /

32




Edit Table

Ho: |Nguyen
. H en: |An
Example: Edit JTable il
[ Them H Xoa || Thoat |
public void actionPerformed(ActionEvent e) { o T Ten

Object o = e.getSource(); Nguyen [An
if (0.equals(btnAdd)) {

if( txtHo.getText().equals(™) || txtTen.getText().e

JOptionPane.showMessageDialog(this, "Ph

else {

Object[] obj = new Object[2];
obj[0] = txtHo.getText();
obj[1] = txtTen.getText();
model.addRow(obj);
+}
else if (0.equals(btnRemove)) {
if (table.getSelectedRow() ==-1)
JOptionPane.showMessageDialog(this, "Phai chon dong can xoa.");
else{
if (JOptionPane.showConfirmDialog(this,"Ban co muon xoa dong nay
khong?","Canh bao",JOptionPane.YES_NO_OPTION)==JOptionPane.YES_OPTION
model.removeRow(table.getSelectedRow());

I

33
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Example: Edit JTable (contd.)

public void mouseClicked(MouseEvent )

{
/I lay dong dang chon tren table
int row = table.getSelectedRow();
txtHo.setText(table.getValueAt(row, 0).toString());
txtTen.setText(table.getValueAt(row, 1).toString());
}

public void mousePressed(MouseEvent €) {}
public void mouseReleased(MouseEvent e) {}
public void mouseEntered(MouseEvent e) {}
public void mouseExited(MouseEvent e) {}

35

Example: Edit JTable (contd.)

else if (0.equals(btnEdit)) {

Edit Table E)
Ho: [Nguyen ]
Ten: An |

21/01/2021

Ho Ten

[
[Nouyen Jan

if (table.getSelectedRow() == -1)
JOptionPane.showMessageDialog(this,

else {

"Phai chon dong can sua.");

// lay dong dang chon tren table

int row = table.getSelectedRow();
model.setValueAt( txtHo.getText(), row, 0 );
model.setValueAt( txtTen.getText(), row, 1);

34

Capital Populationin M..!| Democracy

Washington DC (280 true

Ottawa 32 true

United Kingdom

London 60 true

Germany

Berlin 83 true

France

true

Norwa

Country

true

Population in M Democracy
45 true

Specity a word to match: slo
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JTable with Custom Data Model

* Build custom JTable

- Create a class has Vector field, this class extends
AbstractTableModel
« public int getColumnCount()
* public int getRowCount()
* public void setValueAt(Object value, int row, int col)
* public Object getValueAt(int row, int col)
« public String getColumnName(int col)
« public Class getColumnClass(int c)

- Pass model to JTable constructor
* Add/remove items: use the model

* Handle events: as before

37
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Example: JTable with custom data

¢ Student.java
¢ StudentTableModel.java
* JTableWithStudentTableModelGUI.java

Ma sinhvien | Ten sinh vien Phai Ma Lop
0001 Nguyen Van A 4 CDTH10K
0002 Nguyen Thi B L] CDTH10K
0003 Tran Thi C L] CDTH10K

38
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JTree

JTree is a Swing component that displays data in a treelike hierarchy

Root

9 (=] colors
[ blue
[ violet
[ red
[ yellow
9 [ sports
[} basketball
[ soccer
[} football
[ hockey
¢ food
[ hot dogs
[ piza
[ ravioli

[ bananas

Leaf

21/01/2021

Outline

> JList

JTable

> > JTree

JSplitPane

JSlider

» MDI - multiple document interface

\4

YV VY

T

JTree

* While JTree displays the tree, the data representation of
the tree is handled by TreeModel, TreeNode and
TreePath
- TreeModel represents the entire tree
- TreeNode represents a node
- TreePath represents a path to a node

* You can create a tree using its no-arg constructor, a tree

model, a tree node, a Hashtable, an array, or a vector




—

JTree
Javax.swing.JTree
-model: TreeModel

1
TreeModel |} -| DefaultTreeModel | [MaableTreeNode
ZN

-anchorPath: TreePath

DefaultMutableTreeNode
-leadPath: TreePath

_selectionModel: TreeSelectionModel W ZieeSelectionMbdiel }Q—-DefalﬂtTreeSelectioxﬂVbdell
TreeCellRerderer k- - Default TreeCellRenderer |

-cellEditor: TreeCellEditor

-cellRenderer: TreeCellEditor

TreeCellEditor |} -[_Defaul{TreeCellEditor_|]

The DefaultTreeCellRenderer The

class provides a default tree DefaultTreeCellEditor

node renderer that can display can be used to edit the

a label and/or an icon in a cells in a text field.

node. 5

The TreeSelectionModel
interface handles tree
node selection.

[3) DemoJTreejava 52
package gui.com.vovanhai;

[

2-import javax.swing.JFrame; [] Root Node
3 import javax.swing.JScrollPane; ¢ [ Parents
4 import javax.swing.JTree; [ Teo Nguyén
5 import javax.swing.tree.DefaultMutableTreeN( D &
5 [ bethaugil
7 public class DemoJTree extends JFrame{
8 private JTree tree;
Bo private DefaultMutableTreeNode [J5d;
10 public DemoJTree() {
11 setTitle("Demo JTree");setDefaultCloseOperation(EXIT_ON_CLOSE);
12 setSize (400, 300);
13 root=new DefaultMutableTreeNode("Root Node");//define root node
14 tree=new JTree(root); //create tree with root node
15 this.add(new JScrollPane(tree));
16 //and an child node of the root
17 DefaultMutableTreeNode parents=new DefaultMutableTreeNode("Parents");
18 root.add(parents);//add to root
19 DefaultMutableTreeNode childl=new DefaultMutableTreeNode("Téo Nguyén");
20 DefaultMutableTreeNode child2=new DefaultMutableTreeNode("Det Nguyén");
21 parents.add(childl);//add 1 node to parents
22 parents.add(child2);//another ones
3 ) Demo JTree
24

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

— )

JTree

* While TreeModel represents the entire tree, TreeNode stores a single node
of the tree

* MutableTreeNode defines a subinterface of TreeNode with additional
methods for changing the content of the node, for inserting and removing a
child node, for setting a new parent, and for removing the node itself

* DefaultMutableTreeNode is a concrete implementation of MutableTreeNode
that maintains a list of children in a vector and provides the operations for
creating nodes, for examining and modifying a node’s parent and children,
and also for examining the tree to which the node belongs

* Normally, you should use DefaultMutableTreeNode to create a tree node

21/01/2021
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Editing in JTree

* Using TreeNode and TreePath

® Using the DefaultTreeModel (in package
javax.swing.tree)

* Constructing your own model by creating a class that

implements the TreeModel interface
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Using TreeNode

root = new DefaultMutableTreeNode ("Root");// nut géc
add (new JScrollPane (tree = new JTree (root))):
for (int i = 0; i < 5; i++) {
DefaultMutableTreeNode node;
node = new DefaultMutableTreeNode ("Nut tha " + 1):
root.add (node) ;

node.add (new DefaultMutableTreeNode ("Con 1")):
node.add (new DefaultMutableTreeNode ("Con 2")):

tree.expandRow (0) ; = Root

¢ I NGtthir 0
[con1
D Con2

o [ Nt ther 1

o I Nitthir 2

o I Nitthir 3

o [ Ndtthir 4

)
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Using Default TreeModel

* Build JTree
- Create root node and child nodes
DefaultMutableTreeNode root=new DefaultMutableTreeNode("...");
(You can establish the parent/child relationships between the nodes by
using the add method)
o Construct a DefaultTreeModel with the root node
DefaultTreeModel treeModel = new DefaultTreeModel (root);
o Construct a JTree with the tree model
JTree tree = new JTree (treeModel);
- Add JTree to scrollpane

11
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Using Default TreeModel - Methods

® void insertNodeInto (MutableTreeNode newChild,
MutableTreeNode parent, int index)
o Inserts newChild as a new child node of parent at the given index and notifies
the tree model listeners
®* void removeNodeFromParent (MutableTreeNode node)
o Removes node from this model
® Object getRoot()
o Returns the root node of tree
® TreeNode[] getPathToRoot
(DefaultMutableTreeNode node)

- Returns a TreeNode array of all nodes from a node to the root node

10
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Events of JTree

¢ JTree can fire TreeSelectionEvent and
TreeExpansionEvent, among many other events
- Whenever a new node is selected, JTree fires a

TreeSelectionEvent
* valueChanged method
- Whenever a node is expanded or collapsed, JTree fires a

TreeExpansionEvent

« treeCollapsed and treeExpanded methods for handling node
expansion or node closing

12




15 public DemoJTree() {

16 setTitle("Demo JTree");setDefaultCloseOperatid = rootNoge

17 setSize (400, 300); 9r_‘lgrents i

i18 root=new DefaultMutableTreeNode("Root Node"); Téo Nguyén

119 tree=new JTree(root); //create tree with root DipetNguk]

120 this.add(new JScrollPane(tree));

121 //and an child node of the root

22 DefaultMutableTreeNode parents=new DefaultMutableTreeNode("Parents");
23 root.add(parents);//add to root

24 DefaultMutableTreeNode childl=new DefaultMutableTreeNode("Téo Nguyén");
25 DefaultMutableTreeNode child2=new DefaultMutableTreeNode("Det Nguyén");
26 parents.add(childl);//add 1 node to parents

27 parents.add(child2);//another ones

28¢ tree. Bl EE NG ST BT S| (new TreeSelectionListener() {

129= @override

130 public void valueChanged(TreeSelectionEvent e) {

131 //get the selection path

32 TreePath selPath=e.getNewLeadSelectionPath();

33 //get the Object bounded with selected node

34 Object o=selPath.getLastPathComponent();

135 //process o @ oethowin
136 JOptionPane.showMessageDialog(null, o0);

37 }
38 s

JTree event sample s

J Tree Demo

Danh sach sinh vien

3 DS Lop I masv: [ |
D ;
[y NCTH2B | Hotem: | |
[y NCTH2C :

Gioitinh: [ | Nam
[y NCTH2K

i Them H Xoa '
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Tree Node Rendering and Editing Root Node
¢ Parents

b X

[ cai, Than van
Coi, ThanVan | v

(] Root Node
o o1

46 void render_n_editor(){

Tun, Hoang Van
Thén Van

47 DefaultTreeCellRenderer renderer =

48 (DefaultTreeCellRenderer)tree.getCellRenderer();

49 renderer.setLeafIcon(MetalIconFactory.getTreelLeafIcon());

50 renderer.setOpenIcon(MetalIconFactory.getTreeFolderIcon());

51 renderer.setClosedIcon(MetalIconFactory.getFileChooserUpFolderIcon());
52 renderer. setBackgroundSelectionColor(Color.red);

53

54 // Customize editor

55 JComboBox<String> nameComboBox = new JComboBox<>();

56 nameComboBox.addItem("Tin, Hoang Van");

57 nameComboBox.addItem("Cdi, Than Van");

58 nameComboBox.addItem("Pet, Truong Thi");

59 tree.setEditable(true);//allow edit

60 tree.setCellEditor(new javax.swing.DefaultCellEditor(nameComboBox));
61 }

14
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Outline

> JList

JTable

JTree

=) > JSplitPane

JSlider

» MDI - multiple document interface

Y VY

Y
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JSplitPane

¢ JSplitPane is a container that displays two components
separated by a moveable divider bar
* The two components can be displayed side by side, or

one on top of the other

l_ Moveable Divider Bar

Top Component

Left Right

Component  Component

Bottom Component

HORIZONTAL SPLIT VERTICAL SPLIT 17

—]

Example: Compound

Quon ly Sinh Vién

STUDENT MANAGMENT SYSTEM

3 Danh sach lop Danh sachSV...
[ cao dang nghe 2K Ta]

Thong tin SV dang chon
Ma SV:
Ho tén SV:
Noii sinh:

Ma lop:

Them Lop H XoaLop l Thém | Luy | Sira I Xéa ‘

19
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JSplitPane (contd.)

* Usage
o The orientation of the split pane is set using the
HORIZONTAL_SPLIT or VERTICAL_SPLIT constants
- Split panes can be nested
o Instead of adding the components of interest directly to a
split pane, you often put each component into a scroll pane.

You then put the scroll panes into the split pane

18

Outline

JList

JTable

JTree

JSplitPane

JSlider

MDI - multiple document interface

YV V V V VYV V

20
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JSlider

* Purpose
- allows the user to select a numeric value by sliding a knob
within a bounded interval
* Usage
- A JSlider can be oriented vertically or horizontally

- A JSlider can have optional tick marks and labels
» By default, tick marks and labels are invisible and spacing for
major and minor tick marks is zero
— To see tick marks, use method: setPaintTicks(true)

— To display standard numeric labels at major tick mark
locations, use method setPaintLabels(true)

21
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Event of JSlider

* When the slider is moved, a slider produces a
ChangeEvent
o implement ?

- method ?

o register ?/" public void stateChanged (ChangeEvent event)

{
JSlider slider = (JSlider) event.getSource();
int value = slider.getValue();
/I do something with value. . .

}

21/01/2021

JSlider

O | SliderTest X
——C——— Plain
—_—{ e

—— ———— Shap toticks

Q No track

=L Inverted
Labels

Custom labels

=
o
HL

22

JSlider Demo

public class SliderDemo extends JFrame jSlider.addChangeListener(this);

implements ChangeListener
add(jSlider, BorderLayout. NORTH);

setSize(300, 200);

JSlider jSlider; )
public SliderDemo() public void stateChanged(ChangeEvent e)
{ {
super("Tick Slider"); Object source = e.getSource();
setDefaultCloseOperation(EXIT_ON_CLOSE); if (source.equals(jSlider))

if (!jSlider.getValueIsAdjusting())

System.out.println("Slider changed: "
+ jSlider.getValue());

jSlider = new JSlider();

/I large tick marks every 25 units and small tick )
/I'marks every 5 units public static void main(String args[1) {
jSlider.setMinorTickSpacing(5); new SliderDemo(). setVisible(true);
jSlider.setMajorTickSpacing(25); }

jSlider.setPaintTicks(true); }

24




Outline

JList

JTable

JTree

JSplitPane

JSlider

MDI - multiple document interface

vV V.V V V VY
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[3) DemoMDljava 53 ] child Window1 B4 | | £ child window2 X

1 package gui.com.vovanhaij;

~import javax.swing.JDesktopPane;

import javax.swing.JFrame;

public class DemoMDI extends JFrame{

2

3

4

5 import javax.swing.JInternalFrame;

6

7

8 private JDesktopPane desktopPane;

9s public DemoMDI() throws Exception{
10 setTitle("Demo MDI");setSize(400, 400);
11 setDefaultCloseOperation(EXIT_ON_CLOSE);
12 desktopPane=new JDesktopPane();
13 this.setContentPane(desktopPane);
14 JInternalFrame iFramel=new JInternalFrame("Child Windowl", true, true);
15 JInternalFrame iFrame2=new JInternalFrame(“Child Window2", true, true);
16
17 iFramel.setSize(200, 200);iFramel.setVisible(true);
18 iFrame2.setSize (200, 200);iFrame2.setVisible(true);
19 desktopPane.add(iFramel);
20 desktopPane.add(iFrame2);
21
228 public static void main(String[] args) throws Exception {
23 new DemoMDI().setVisible(true);
24

}
25 } 27
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MDI - multiple document interface

* Many applications present information in multiple
windows that are all contained inside a large frame

¢ If you minimize the application frame, then all of its
windows are hidden at the same time

* In the Windows environment, this user interface is
sometimes called the multiple document interface or MDI

* In the world of Java, where you can't rely on a rich host
windowing system, it makes a lot of sense to have your
application manage its frames

26
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Look-and-Feel

Select: javax.swing.plaf.metal.Metall ookAndFeel [+ [ Look.. |

liavax.swing.plaf.metal.MetalLookAndFeel
ljavax.swing.plaf.nimbus.NimbusLookAndFeel
com.sun.java.swing.plaf.motif.MotifLookAndFeel
[com.sun.java.swing.plaf.windows.WindowsLookAndFeel
com.sun.java.swing.plaf.windows.WindowsClassicLookAndFeel

UIManager.setLookAndFeel ("javax.swing.plaf.nimbus.NimbusLookAndFeel™);

Somes installed look-n-feel:

v javax.swing.plaf.metal.MetalLookAndFeel

v javax.swing.plaf.nimbus.NimbusLookAndFeel

v com.sun.java.swing.plaf.motif.MotifLookAndFeel

v' com.sun.java.swing.plaf.windows.WindowsLookAndFeel

v com.sun.java.swing.plaf.windows.WindowsClassicLookAndFeel




Mouse events

* The MouseMotionListener or MouseL.istener interface:
respond to events when the mouse cursor is moved into
or out of the area occupied by a component, or one of
the mouse buttons is pressed, released, or clicked

* Aclass that implements MouseMotionListener or
MouselListener must provide definitions some methods,

each of which receives a MouseEvent as its argument

2%

Editable ComboBox

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

import javax.swing.event.*;

import javax.swing.border.*;

import java.text.*;

import java.util.*;

class DateDisplay extends JPanel implements ActionListener

JLabel result;

String curpat;
DateDisplay ()
{

// Set the layout of the panel as BoxLayout

setLayout(new BoxLayout(this, BoxLayout.PAGE_AXIS));

// Declare a string array and store the various patterns in it.
// Set the current pattern to the first element in the array

String [Jpatterns ={"dd MMMMM yyyy", "dd.MM.yy","MM/dd/yy", "yyyy.MM.dd G 'at' hh:mm:ss
z","yyyy.MMMMM.dd GGG hh.mm aaa"};
curpat = patterns[0];
// Create a combo box and initialize it with the String array that contains the pattern list
JLabel patlab = new JLabel ("Enter the pattern or select from list : ");

3%
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Example
public DefaultMutableTreeNode findUserObject (Object obj)
{
Enumeration e = root.breadthFirstEnumeration();
while (e.hasMoreElements())
{
DefaultMutableTreeNode node=(DefaultMutableTreeNode)e.nextElement();
if (node.getUserObject().equals(obj))
return node;
}
return null;
}
3%

Editable ComboBox Contd...

JComboBox patlist = new JComboBox(patterns);
patlist.setEditable(true);

// Make the combo box editable
patlist.addActionListener(this);

JLabel reslabel = new JLabel("Current Date / Time is :", JLabel.LEADING);
result = new JLabel(" ");
result.setForeground(Color.red);

// Add the label and the combo box to a panel

JPanel patPanel = new JPanel();
patPanel.setLayout(new
BoxLayout(patPanel,BoxLayout.PAGE_AXIS));
patPanel.add(patlab);
patlist.setAlignmentX(Component.LEFT_ALIGNMENT);
patPanel.add(patlist);

// Add the label where the result will be displayed in the appropriate format|
JPanel resPanel = new JPanel(new GridLayout(0,1));
resPanel.add(reslabel);

resPanel.add(result);

//Setting the alignment to the left
patPanel.setAlignmentX(Component.LEFT_ALIGNMENT);
resPanel.setAlignmentX(Component.LEFT_ALIGNMENT);
add(patPanel);

add(Box.createRigidArea(new Dimension(0,10)));
add(resPanel);

reformat();




Editable ComboBox Contd...

public static void main ( String [] args)
{

// Check the currently selected item

JFrame frame = new JFrame("Date Formats");
public void actionPerformed(ActionEvent e)

;
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
JComponent objDate = new DateDisplay();

JComboBox cb = (JComboBox)e.getSource(); frame.setContentPane(objDate);

String sel = (String)cb.getSelectedItem(); frame.pack();
curpat = sel; frame.setVisible(true);
reformat(); }

}

// Get the current date and display it.
// Set the date object to the appropriate format before displaying it.
public void reformat()

Date today = new Date();
SimpleDateFormat dateformat = new SimpleDateFormat(curpat);
try

{
String dateString = dateformat.format(today);

result.setForeground(Color.blue);

result.setText(dateString); =10l x|
¥ ist -
catch(IllegalArgumentException e) EntenthepatemionselectiiomBst:
Mmany] [~]
result.setForeground(Color.red);
result.setText("Error " + e.getMessage()); Current Date / Time is :
04/18/05
}
3%

Contructors of JTree

* JTree (TreeNode root)
o construct a tree with a default tree model that displays the
root
* JTree (TreeModel model)
o constructs a tree from a tree model
* TreeNode is an interface. How do you obtain it?
o Using the DefaultMutableTreeNode class
- Constructing your own treenode by creating a class that

implements the TreeNode interface

3%

Event of JTree

* When the user selects tree nodes, a tree produces a
TreeSelectionEvent
o implement TreeSelectionListener

- method

e public void valueChanged (TreeSelectionEvent
event)

- That method is called whenever the user selects or
deselects tree nodes

o register

34
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o CJUsA - CJUsA
Methods of JTree o[ Germany o [ Germany

® void setEditable (boolean b)
o If bis true, then a node on JTree can be edited
® void setRootVisible (boolean b)
o If bis true, then the root node is displayed
®* void makeVisible (TreePath path)
o Expands all nodes along the path
® void scrollPathToVisible (TreePath path)
- Expands all nodes along the path and, if the tree is contained in a scroll pane,
scrolls to ensure that the last node on the path is visible
® Object getLastSelectedPathComponent ()

o Gets the node object that represents the currently selected node, or the first
node if multiple nodes are selected. Returns null if no node is selected

366




JTree with Fixed Set of Nodes

* Build JTree
- Create a root node and child nodes:
DefaultMutableTreeNode root=new DefaultMutableTreeNode("World");
DefaultMutableTreeNode country;
country = new DefaultMutableTreeNode("USA");
root.add(country);
country = new DefaultMutableTreeNode("Germany");
root.add(country);
- Pass root node in JTree’s constructor:
JTree tree = new JTree(root);
- Add JTree to scrollpane:
JScrollPane scrollTree = new JScrollPane(tree);

3%7

JTreeSimpleDemo.java (cont.)

city = new DefaultMutableTreeNode("Ann Arbor");
state.add(city);

country = new DefaultMutableTreeNode("Germany");
root.add(country);

state = new DefaultMutableTreeNode("Schleswig-Holstein");
country.add(state);

/I construct tree and put it in a scroll pane

tree = new JTree(root);

JScrollPane scrollTree = new JScrollPane(tree);
add(scrollTree);

setSize(300, 200);

setVisible(true);

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

3%

= Simple Tree demo

JTreeSimpleDemo.java  [Swons
¢ CJUsA
¢ [ california
D San Jose
|mpo|r_tt ava.awt.* D Cupertino
import javax. swmg b
|mport}avax swin, tree ¢ [ Michigan
publ‘lj:_rclass Tree |mpIeDemo extends JFrame { D Ann Arbor
ree tree;
public TreeS|mpIeDemo() { ¢ [ Germany
setTitle("Simple Tree demo"); [\ achlpawin-Holatein

Il
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/I set up tree model data
DefaultMutableTreeNode root = new DefaultMutable TreeNode("World");

DefauItMutabIeTreeNode country = new DefaultMutableTreeNode("USA");
root.add(countr

DefaultMutable TreeNode state = new DefaultMutableTreeNode("California");
countrly add(state);

Defaul MutabIeTreeNode city = new DefaultMutableTreeNode("San Jose");
state.add(city);

city = new DefaultMutable TreeNode("Cupertino");

state.add(city);

state = new DefaultMutabIeTreeNode( Michigan");

country.add(state);

38s

Methods of DefaultMutable TreeNode

® int getChildCount (Object parent)
o returns the number of children of parent
® TreeNode getParent ()
o returns the parent node of the node
* int getIndex(TreeNode item)
o return the index of the node
® Object getUserObject ()
o returns this node's user object
® Enumeration breadthFirstEnumeration()
® Enumeration depthFirstEnumeration()
o return enumeration objects for visiting all nodes of the tree model in a
particular order




Visit all nodes

* Sometimes you need to find a node in a tree by starting at
the root (or any node) and visiting all children until you
have found a match

o The typical usage pattern (if beginning from root node)

DefaultMutableTreeNode root =
(DefaultMutableTreeNode) tree.getModel().getRoot();
Enumeration e = root.breadthFirstEnumeration();
while (e.hasMoreElements()) {
DefaultMutableTreeNode node =

(DefaultMutableTreeNode) e.nextElement();
// process node

41
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Editing in JTree with Default TreeModel

* Build JTree

- Create root node and child nodes

DefaultMutableTreeNode root=new DefaultMutableTreeNode("...");

* You can establish the parent/child relationships between the
nodes by using the add method

o Construct a DefaultTreeModel with the root node
DefaultTreeModel treeModel = new DefaultTreeModel (root);
o Construct a JTree with the tree model

JTree tree = new JTree (treeModel);

o Add JTree to scrollpane: same before

4%
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Editing in JTree

* JTree doesn’t actually store the data; it provides an
organized view that allows the user to traverse the data
* So you edit its data from a TreeModel
®* TreeModel is interface. How do you obtain a it?
o Using the DefaultTreeModel (in package
javax.swing.tree)
o Constructing your own model by creating a class that

implements the TreeModel interface

42
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Methods of DefaultTreeModel

® void insertNodeInto (MutableTreeNode newChild,
MutableTreeNode parent, int index)
o Inserts newChild as a new child node of parent at the given index and notifies
the tree model listeners
®* void removeNodeFromParent (MutableTreeNode node)
o Removes node from this model
® Object getRoot()
o Returns the root node of tree
® TreeNode[] getPathToRoot
(DefaultMutableTreeNode node)

o Returns a TreeNode array of all nodes from a node to the root node

4
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Constructors of JSplitPane

¢ JSplitPane ()

o constructs a split pane by the orientation:
JSplitPane.HORIZONTAL_SPLIT

® JSplitPane (int direction)

o constructs a split pane by specifying the orientation:
JSplitPane.HORIZONTAL_SPLIT or
JSplitPane.VERTICAL_SPLIT

® JSplitPane (int direction, Component

comLeft, Component comRight)

485
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Constructors of JSlider

* JSlider()
o Creates a horizontal slider with the range 0 to 100 and an initial value of 50
* JSlider(int min, int max)

JSlider(int min, int max, int init_value)

- Creates a horizontal slider with the specified minimum and maximum values.
The third int argument, when present, specifies the slider's initial value

* JSlider(int orientation)

JSlider(int orientation, int min, int max, int init_value)

- Creates a slider with the specified orientation, which must be either
JSlider. HORIZONTAL or JSlider.VERTICAL. The last three int arguments,
when present, specify the slider's minimum, maximum, and initial values,
respectively

417
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Methods of JSplitPane

® void setLeftComponent (Component c)
® void setTopComponent (Component c)
- These operations have the same effect, to set ¢ as the first

component in the split pane

® void setRightComponent (Component c)
® void setBottomComponent (Component c)
o These operations have the same effect, to set ¢ as the

second component in the split pane

ey

Methods of JSlider

® void setMajorTickSpacing (int wvalue)
® void setMinorTickSpacing (int wvalue)
o sets the major or minor tick spacing for this slider

® void setPaintTicks (boolean b)
o sets whether tick marks are painted on the slider

® void setValue (int wvalue)
® int getValue()
- sets or gets the slider’s current value

® void setOrientation(int orientation)
® int getOrientation()

- sets or gets the orientation for the slider

483




Methods of JSlider (cont.)

¢* setMinimum(int minimumValue)
¢ setMaximum (int maximumValue)

o sets the minimum or maximum value for this slider

® int getMinimum/()
® int getMaximum()
o returns the minimum or maximum value of this slider

® void setPaintLabels (boolean b)
®* boolean getPaintLabels ()

o sets or gets whether labels are painted on the slider
®* boolean getValueIsAdjusting()

o returns true if the slider knob is being dragged

4%

L

Key Event

* Key events are generated when keys on the keyboard
are pressed and released
* Any component can generate these events
* To handle, write a class that implements KeyListener
interface, with methods
o keyPressed(KeyEvent event) -- any key pressed down
- keyReleased(KeyEvent event) -- any key released
- keyTyped(KeyEvent event) -- key for printable char released
* See KeyDemo.java

51
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JList
JTable
JTree
JSplitPane
JSlider
mmmmm) > Key Event

Mouse Event
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Y

» MDI - multiple document interface
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JTable
JTree
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JSlider
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Mouse event
MDI - multiple document interface
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Mouse event

* A mouse event is generated when the mouse button is
clicked or when the mouse moves into or out of a
component’s drawing area

¢ Java divides these events into two categories: mouse

events and mouse motion events

53
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Methods in MouselListener interface

Defined Methods

Called when a mouse button is clicked on a
mouseClicked(MouseEvent e) component - that is, when the button is
pressed and released

Called when a mouse button is pressed on a

mousePressed(MouseEvent e)
component

Called when a mouse button is released on a

mouseReleased(MouseEvent €)
component

Called when the mouse enters the area

mouseEntered(MouseEvent e) .
occupied by a component

Called when the mouse exits the area

mouseExited(MouseEvent e) .
occupied by a component

‘__ﬁ = >

Methods in MouseMotionListener interface

* See MouseTracker.java

Defined Methods

o G e B ) Called when a mouse button is moved on a
component

Called when the user has pressed the mouse

button down and moved the mouse without

releasing the button

mouseDragged(MouseEvent

e)

55
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LAP TRINH HUONG POI TUQNG Tai liéu tham khao

1. Y. Daniel Liang; Introduction to Java Programming,
Comprehensive Version; Tenth Edition; Prentice Hall;
n 3 n n 2014; Chapter 17

LAPTRINH NHAP XUAT > Hapiet , . o
* ° 2. https://docs.oracle.com/javase/tutorial/essential/io/strea
ms.html

GV: Nguyén Thi Hoang Khanh

NOI DUNG
Ludng nhap xuat 1a gi? « Ludng ky tu.
Céc loai ludng. « Ludng dém.
Phan cip cac 16p ludng. « Céc ludng nhap xuét chuan.

I/0 stream

Qui trinh diéu khién thao  « Ludng dit liéu.
tac nhap xuat s dung
ludng.

Ludng byte.

« Ludng dbi twong.

. Lép File.




Luodng nhép xuit la gi?

21/01/2021

* Ludng 13 moét dong luu chuyén cua dir liéu, nhan
thong tin tir ngudn va guri thong tin téi1 dich.
* I/O Stream dién ta cho mot ludng nhap hoic luéng
xuat.
—Ludng nhap (input stream): Gan véi cac thiét bi
nhap nhu ban phim, may scan, file...
—Ludng xuét (output stream): Gan véi cac thiét bi
xuat nhu man hinh, may in, file...

Ludng nhap xuit 1a gi?

Nguon va dich c6 the 1a: tap tin, cac thiét bi, cac chuong
trinh khac, két n61 mang, va bo nhd.

Ludng h(’)q tro nhiéu loai dir liéu khac nhau: byte, cic ky
tu, cac ki€u dir liéu co so, cac doi tuong.

Package java.io

Khi lér~n viéc voi lu(*)ng,‘ chﬁng ta can phai biy 16i tuong
minh 161 IOException bang khoi try - catch.

Luong nhép

. Chuong trinh st dung ludng nhap dé doc dir liéu tir
nguodn (moi unit tai mét thoi diém) dua vao chuong
trinh:

/
Stream Program
= g
Z . ———
== ata Source

L010010101010 k010010101010

I\

Luong xuat

« Chuong trinh stir dung luéng xudt dé ghi dir liéu xudng
dich (moi unit tai mot thoi diem).

’ =
Program Stream
o~ > - { A
el

(010010101010 | 010010101010 Data Source

e

\\\\\\\\\\\

A\

=V
—\




Types of Streams
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Cac loai luong

« Ludng ky tu va ludng byte (Character va Byte Streams)
— Character vs. Byte

* Ludng nhap va ludng xuat (Input va Output Streams).
— Duya trén ngudn hoic dich.

« Ludng dit liéu dich va ludng loc (Node va Filter Streams)

—Dir liéu trén mot luéng ¢6 thé duoc thao tac hodc chuyén
do1 hodc khong.

Ludng ky tu va ludng byte

« Ludng byte (byte streams)
— Cho dir liéu dang nhi phan.
— Cac 16p gbc cho ludng byte:
* InputStream
* OutputStream
* Ca 2 16p la triru tuong (abstract)
« Ludng ky tu (character streams)
— Cho cac ky tyr Unicode.
— Céc 16p gbe cho ludng ky tur:
* Reader

* Writer
* Ca 2 16p la triru tuong (abstract)

Luong nhap va luong xuat

« Ludng nhap (input hodc source streams)
— C6 thé doc tir nhitng ludng nay.
— L6p gdc cua tit ca cac ludng nhap:
* InputStream
* Reader
« Ludng xudt (output hodc sink (destination) streams)
— C6 thé ghi tir nhitng ludng nay.
— Cac 16p gbe cua tat ca cac ludng xuat:
* OutputStream
* Writer




Ludng dir liéu dich va ludng loc
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« Ludng dit liéu dich (Node streams / Data sink stream)
— Chtra nhiing chirc nang co ban cho viéc doc va ghi tir mot
vi tri xac dinh.
— Cac loai ludng node gom: file, bd nhé va pipe.
« Ludng loc (Filter streams / Processing stream)
— Ludng loc ¢6 kha nang két ndi véi cac ludng khac va xir ly
dir liéu “theo cach riéng” cua no.
— FilterInputStream va FilterOutputStream 1a 2 16p ludng
loc co ban.
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Qui trinh diéu khién thao tac nhip xuat

1. Tao mot luéng va lién két no véi dir licu nguén
(hodac dtr liéu dich).

2. Pua “tools” chuyén dung cho viéc doc ghi vao
ludng.

3. while (van con thong tin).
4. read (write) dit lidu ké tiép tir (dén) ludng.

5. Pong ludng.

Byte Stream
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Luﬁng byte

Vai phuwong thire InputStream

Chuong trinh sir dung ludng byte (byte stream) dé thuc
hién nhap xudt theo don vi byte.

Tat ca cac 16p cua ludng byte déu dugc dan xuét tir 16p
InputStream va OutputStream. @]
C6 nhiéu 16p dé thao tac trén ludng byte:

— FileInputStream

— FileOutputStream

Hau hét cach thuc sir dung chiing 13 giéng nhau, khac
nhau chu yéu la cach thurc duoc khoi tao.

int available() throws IOException

— Tra vé sb byte c6 thé doc tiép
abstract int read() throws IOException

— DPoc mdt byte tir ludng.

— Néu cudi ludng sé tra vé -1
int read(byte[] b) throws IOException

— Poc mét mang byte tir ludng va luu vao méng b.

int read (byte[] b, int off, int len) throws IOException
— Poc len byte tir ludng va luu vao mang b, bit diu tai vi tri off.
void close() throws IOException

— Pong ludng va giai phong tit ca tai nguyén hé thong néu co lién két voi

ludng nay.
FileInputStream ding dé doc cac byte tir mot tap tin.

Vai phuwong thire OutputStream

Vi du vé ludng byte

void abstract write(int b) throws IOException
— Ghi byte dir liéu b.
void write(byte[] b) throws IOException
— Ghi mang byte b.
void write(byte[] b, int off, int len)
— Ghi len byte tir mang byte b, bit dau tai vi tri off.
void close() throws IOException
— Pong ludng xuét va giai phong tat ca tai nguyén hé thong lién quan
den luong nay.
void flush () throws IOException
— Day dit lidu con trén ludng xudng dich.
FileOutputStream dung dé ghi cac byte xuéng tap tin.

FOUOUONOTUVPAPWNROOVUONNOUPA,WN

import java.io.FileInputStream;
import java.io.FileOutputStream;
import java.io.IOException;
public class CopyBytes {

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

FileInputStream in=null;
FileOutputStream out=null;
try{
in=new FileInputStream("Data\\src.txt");
out=new FileOutputStream("Data\\dest.txt");
int ¢;;
while((c=in.read())!=-1){
out.write(c);

}

}finally{
if(in!=null) in.close()ﬂ
if(out!=null) out.close();
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Khi nio khong sir dung ludng byte?

+ Ludng byte biéu dién mot loai nhap xuat & mirc thap ma

ta nén tranh.

— Néu dir ligu 1a di ligu ky tu, thi phuong phap tot nhét 1a sir
dung luong ky tu.

— Ngoai ra, con c6 nhidu ludng khéc thich hop cho nhirng kiéu
dit liéu phure tap khac.

Céc ludng byte chi nén str dung nhap xuit cho cac kiéu

nhap xuit co ban.

Tat ca cac ludng khac déu dua trén ludng byte.

Character Stream

Luﬁng ky tu

Vai phuong thire cia 16p Writer

Java hd tro doc va thao tac trén ludng ddi véi cac ky
tur unicode.

Ludng ky tu (character stream): Thuc hién cac thao
tac nhap xuat theo ky tu.

T4t ca cac 16p cua ludng ky tu déu duoc dan xuét tir
16p Reader va Writer. [¥]

Céc 16p thao tac trén file ctia ludng ky tu:

— FileReader

— FileWriter.

void write(int ¢) throws IOException
— Ghi ky tu ¢ duge biéu dién bing sé nguyén.
void write(char cbuf[]) throws IOException
— Ghi mang ky tu cbuf.
void write(char[] cbuf, int off, int len) throws IOException
— Ghi len ky tu trong mang cbuf, bét dau tai vi tri off.
void write(String str) throws IOException
— Ghi m6t chudi ky tu str.
void write(String str, int off, int len) throws IOException
— Ghi len ky tu trong chudi str, bit dau tai vi tri off.
void flush() throws IOException
— Pay dit lidu con trén ludng xudng dich.
void close() throws IOException
— Péng ludng.




Vai phuwong thirc cua 16p Reader
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int read() throws IOException
— Doc mét ky tu.
— Tra vé -1 néu cudi ludng.
int read(char cbuf]]) throws IOException
— Poc cac ky tu tir ludng va luu vao mang cbuf,
int read(char[] cbuf, int off, int len) throws IOException
— Doc len ky ty tir ludng va luu ching vao mang cbuf, bit dau tai vi tri off.
boolean ready() throws IOException
— Tra v& true néu sb ky tir @& doc tiép van con trong ludng.
long skip (long n) throws IOException
— Bé qua n ky tu (@ doc cdc ky tr sau).
void close() throws IOException
— Pong ludng.

Vi du vé ludng ky tw

3-import java.io.FileReader;

4 import java.io.FileWriter;

_5 import java.io.IOException;

6 public class CopyCharacters {

7 public static void main(String[] args) throws IOException{
8 FileReader in=null;

9 FileWriter out=null;

1e try{

11 in=new FileReader("Data/src.txt");
12 out=new FileWriter("Data/dest.txt");
13 int c;

14 while((c=in.read())!=-1)

15 out.write(c);

16 }

17 finally{

18 if(in!=null) in.close();

19 if(out!=null) out.close();

20 }

21 }

22 }

Lu(‘“)ng Byte va Lufﬁng Ky Tw

Ludng ky tu thuong 13 "wrappers" cta ludng byte.
Ludng ky tu sir dung ludng byte dé thyc hién nhap xudt
vat 1y. Trong khi d6 ludng ky tu xtr 1y chuyén dbi giita
ky tu va byte.

— FileReader dung FilelnputStream

— FileWriter dung FileOutputStream

Dung ludng ky tu c6 thé thao tac dugc cho ludng byte.
C6 thé chuyén tir ludong byte sang luéng ky tu nho:
InputStreamReader va OutputStreamReader.

Line-Oriented 1/0

« Théng thuong nhap xuét trén ky tu thudng xay ra 1a

mot chudi cac ky ty hon 1a cac ky tu riéng 18.
—Thong dung nhét 1a mot dong: mét chudi cac ky tu vai
mot tin hi¢u ket thuc dong.

— Tin hiéu két thuc dong cé thé 1a \r (carriage-return) hodc \n
(line-feed).




Vi du Line-Oriented I/0O

21/01/2021

3-import java.io.FileReader;

4 import java.io.FileWriter;

5 import java.io.IOException;

6 import java.util.Scanner;

7 public class CopylLines {

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

9 FileWriter out=null;

10 Scanner in=null;

11 try{

12 in=new Scanner(new FileReader("Data/src.txt"));
13 out=new FileWriter("Data/dest.txt");

14 String line=null;

15 while(in.hasNextLine()){

16 line=in.nextLine();

17 out.write(line+"\n");

18 }

19 }finally{|

20 if(in!=null) in.close();

21 if(out!=null) out.close();

22 }

23 }

24 } 29

Buffered Stream

Sw can thiét cia luong dém

« Néu mot I/0 khong c6 bd dém, nghia 1a mdi yéu cau
doc hoac ghi dugc xtr 1y truc tiép trén thiét bi.

« Pé giam céc chi phi trén, nén tang Java hd tro ludng
nhap xuét c6 b dém.

— Ludng nhap c6 bd dém (buffered input stream) doc dit lidu
tor mgt vung nhér~du(yc xem nhu mdt bd dém; chi ghi vao
khi nao by dém rong.

— Ludng xuét c6 bd dérq (buffered output stream) ghi dir liéu
td1 bd dém; cho cho dén khi by dém day mai ghi tdi dich.

Cic 16p ciia ludng dém

« M6t chuong trinh ¢6 thé chuyén mot ludng khong bo
dém thanh ludng c6 b dém (buffered stream).
* C6 4 16p ludng dém dung dé “wrap” cac ludng khong
bo dém:
- BgfferedlnputStream va BufferedOutputStream 1a cac
ludng byte c6 bo dém.

— BufferedReader va BufferedWriter 13 cac ludng ky tu ¢
bo dém.
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Flushing Buffered Streams

Vi du ludng dém

* Vai truong hop dir liéu khong chira du bo dém. Vi
vay, phai dung flush dé ghi hét nhiing gi con lai trong
b dém ra.

* Mot vai 16p luéng xuét ¢6 bd dém hd trg autoflush.
—Khi chuce nang E}utoﬂush dugc thiét 1ap, can phai thiét 1ap

su kién cu thé d€ by dém ghi ra.
- Vi d1;1, autoflush trong d6i twong PrintWriter, bd dém ghi
ra moi khi c6 1énh println hoac format.

« Muén ghi ra tai thoi diém bat ky, ta dung phuong
thirc flush().

import
import
import
import
import
import
public

private final String[] dsTenSv={"An", "Lan","Hoa","Hoang","Nga","Tam"};

java.
java.
java.
java.
java.
java.

io.BufferedOutputStream;
io.FileInputStream;
io.FileOutputStream;
io.IOException;
io.PrintWriter;
util.Scanner;

class DemoBufferedStream {

private final float[] DSDiemGK={7,8.5f,9,10,4.5f,6};
private final float[] DSDiemCK={5,5.5f,6.5f,10,6,4.5f};

public void writeTo (String fileName) throws IOException{

PrintWriter out=null;

try{

out=new PrintWriter(new BufferedOutputStream(
new FileOutputStream(fileName)), true);
for (int i = ©; i < dsTenSV.length; i++) {
out.println(String.format("%-10s %10s %1es",
dsTenSV[i]+";",DSDiemGK[i]+";", DSDiemCK[i]));

}
}finally{

}

if(out!=null) out.close();

Vi du ludng dém

29 public void readFrom(String fileName) throws IOException{
30 Scanner in=null;

31 try{

32 in=new Scanner(new BufferedInputStream(

33 new FileInputStream(fileName)));
34 String line=null;

35 while(in.hasNextLine()){

36 line=in.nextLine();

37 String[] cols=line.split(";");

38 float diemGK=Float.parseFloat(cols[1]);

39 float diemCK=Float.parseFloat(cols[2]);

40 float diemTB=(diemGK+diemCK)/2;

41 System.out.println(String.format("%-25s %1@s",
42 line+";",diemTB));
43 }

44 }finally{

45 if(in!=null) in.close();

46 }

47 }

Standard Streams
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Cac luong chuan trén nén Java

Vi du ludng chuin

* C6 3 ludng chuan:
— Ludng nhap chuén - System.in
— Ludng xuét chuan - System.out
— Ludng xuét 16i chuan - System.err
« System.out, System.err duoc dinh nghia nhu cac ddi
tuong PrintStream.

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

import java.util.Scanner;
public class DemoStandardStream {

public static void main(String[] args) {

int[] a = { 10, 4, 9 ,15 };

Scanner sc=null;

try {
sc = new Scanner(System.1in);
System.out.println("Nhédp vi tri: ");
int i = sc.nextInt();
System.out.println(

String.format("Phan tu tai vi tri %d 1la: %s", i, a[i]));

}catch (ArrayIndexOutOfBoundsException ex) {
System.err.println("Loi: "+ex.toString());

}

catch (Exception ex) { -
System.err.println("Loi:"+ex.getStackTrace()[2]);

}
finally{

if(scl=null) sc.close();
}

Data Streams

Ludng dir liéu

Luéng dir liéu (data streams) hd trg nhap xudt nhi phan

trén cac kiéu dix li¢u co s& (boolean, char, byte, short,
int, long, float, va double) va String.

Tat ca cac ludng di liéu hién thuc tir giao dién Datalnput

hodc tir DataOutput.

Hau hét viéc nhap xuét trén ludng dir liéu thi dung 16p
DatalnputStream va DataOutputStream.

Nhitng dit li¢u dugc ghi boi DataOutputStream s€ doc
dugc bdi DatalnputStream

40

1N
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Vai phuong thirc DataQutputStream

Vi du DataOutputStream

Constructor: DataOutputStream(OutputStream out)

® public final void writeByte(int b) throws IOException

® public final void writeShort(int s) throws IOException

® public final void writeChar(int ¢) throws IOException
public final void writelnt(int i) throws IOException
public final void writeLong(long 1) throws IOException

public final void writeUTF(String s) throws IOException

41

import java.io.BufferedInputStream;
import java.io.BufferedOutputStream;
import java.io.DataInputStream;
import java.io.DataOutputStream;
import java.io.FileInputStream;
import java.io.FileOutputStream;
import java.io.IOException;

Vai phuong thirc DatalnputStream

Constructor. DatalnputStream(InputStream in)

® public final byte readByte() throws IOException
® public final char readChar() throws IOException
® public final short readShort() throws IOException
public final int readInt() throws IOException
public final long readLong() throws IOException

® public final String readUTF() throws IOException

43

19 public class DemoDataStream ﬂ

11 private final String[] DSTensv={"An", "Lan","Hoa","Hoang","Nga","Tam"};

12 private final float[] DSDiemGK={7,8.5f,9,10,4.5f,6};

13 private final float[] DSDiemCK={5,5.5f,6.5f,10,6,4.5f};

14 public void writeTo (String fileName) throws IOException{

15 DataOutputStream out=null;

16 try{

17 out=new DataOutputStream(new BufferedOutputStream(

18 new FileOutputStream(fileName)));

19 for (int i = ©; i < DSTenSV.length; i++) {

20 out.writeUTF(DSTensV[i]);

21 out.writeFloat(DSDiemGK[i]);

22 out.writeFloat(DSDiemCK[i]);

23

24 }finzlly{ if(out!=null) out.close(); }

25

r
Vi du DatalnputStream

28 public void readFrom(String fileName) throws IOException{
29 DataInputStream in=null;
30 try{
31 in=new DatalnputStream(new BufferedInputStream(
32 new FileInputStream(fileName)));
33 while(in.available()!=0){
34 String tenSV=in.readUTF();
35 float diemGK=in.readFloat();
36 float diemCK=in.readFloat();
37 float diemTB=(diemGK+diemCK)/2;
38 System.out.println(String.format("%-10s %7s %7s %7s",
39 tenSV,diemGK,diemCK,diemTB));
40 }
41 }finally{
42 if(in!=null) in.close();
a3 }
44 }

44

11
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Object Streams

45

Tuan ty héa dir li¢u

« Tinh bén viing (persistence) 1a kha ning mot ddi twong

duy tri sy ton tai doc lap sau thoi gian séng ctia chuong
trinh tao ra no.

Java cung cap co ché dugc goi 1a tuan tu hoa ddi tuong
(Object Serialization) dé tao ddi tuong bén vimg.

Khi mot ddi tuong dugc tuan tu hoa, nd s& duoc chuyén
thanh tudn ty cac byte dang tho, bidu dién ddi tuong.

46

Ludng ddi twong

Ludng doi twong

Luong ddi twong (Object Streams) hd tro viéc doc, ghi
cac dbi tuong.

Néu dbi tuong hi¢én thuc giao dién Serializable thi ta co
thé str dung ludng d6i twong dé doc, ghi d6i tuong do.
Hai 16p hd trg ludng ddi tuong:

— ObjectInputStream

— ObjectOutputStream

Hai 16p nay tuong ing hién thyc céc giao dién:

— ObjectInput

— ObjectOutput

47

Bat ky ddi twong ndo ma ta mudn tuan ty hoa (serialize)
thi bat budc phai hién thyuc giao dién Serializable.

Pé tudn tu hoa mot ddi tuwong, goi phuong thic
writeObject cia 16p ObjectOutputStream.

Dé khoi phuc lai dbi trong dd duogc tudn tu héa trude do
(deserialize), goi phuong thuc readObject cua 16p
ObjectInputStream.

Cac ddi twong duoc tuan tu hoa ¢ thé duge ghi vao file,
truyén qua mang hodc c6 thé chuyén sang cic ludng
khac.

48

19
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[3) ObjectSerialization.java 53

package myio; Object serialization demo
import java.io.FileInputStream;

import java.io.FileOutputStream;

import java.io.ObjectInputStream;

import java.io.ObjectOutputStream;

public class ObjectSerialization {
public void serialize2file(Object obj, String dataFile)throws Exception

FileOutputStream fos=new FileOutputStream(dataFile);
ObjectOutputStream oos=new ObjectOutputStream(fos);
oos.writeObject(obj);
oos.close();

}

52| public Object deserialize(String datafile)throws Exception{

Object obj=null;
FileInputStream fis=new FileInputStream(datafile);
ObjectInputStream ois=new ObjectInputStream(fis);
obj=ois.readObject();
ois.close();
return obj;

}

} 49

Lép File

» Lop File dung cho viéc thao tac trén file va thu muc.
« Mot s6 phuong thic cua 16p File:
— boolean exists(); // kiém tra su ton tai cua file
— boolean isDirectory(); // kiém tra xem file c6 phai 1a thu muc
— String getParent(); // 1ay thu muc cha
— long length(); // 14y kich c& file (byte)
— long lastModified(); // iy ngay stra file gan nhét
— String[] list(); // iy ndi dung cuia thu muc
— boolean createNewFile(); //tao file

50

Vi du vé File

TONG KET

1. Nhap mot duong dan. Kiém tra dudong dan vira nhap
vao la file hay l1a thu muc.
—Néu 1a file, chép ndi dung file vira nhap sang file c6 tén 1a
backup.dat.
—Néu 1a thu muc, hay liét ké ndi dung cua thu myc do.

2. Gia st o 2 folder chira cung s tap tin. Folder thir
nhat chtra cau hoi trac nghiém, folder thir 2 chta
dap 4n cua cau tric nghiém twong Gmg cho folder
thir nhat (moz cdu la 1 file). Hiy tron ciu hoi tric
nghi¢m voi dap an tuong tng, va luu vao file
“TracNghiem coDapAn.txt”.

Ludng nhép xuét 1a gi? « Ludng ky tu.

« Céc loai ludng. . Ludng dém.

Phén cép cac 16p ludng. » Cécoluéng nhap xuét
Qui trinh diéu khién ~ Chuan.

thao tac nhép xuat st « Ludng dir liu.

dung ludng.
Ludng byte.

Ludng ddi tuong.

° L(’)'p File.

52

12
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Regular Expression (Biéu thirc chinh quy)

Java Pr‘ogr‘amming Course * Mot biéu thirc chinh quy (Regular expressions) dinh nghia mot
Regular Expression khudn mau (pattern) tim kiém chudi

* N§ cé thé duogc sir dung tim kiém, stta d8i, va thao tdc trén van

ban. Khudn miu dugc dinh nghia bai biéu thirc chinh quy ¢é thé
khép mot hodc mot vai lan, hodc khdng khép voi mot van ban cho
trudc.

OViét tit cia biéu thirc chinh quy ld regex

Faculty of Information Technologies
Industrial University of Ho Chi Minh City

e

Regular Expression (Biéu thirc chinh quy) Hb tro cdc ngdh ngir

* Biéu thtrc chinh quy duoc st dung dic biét nhigu * Biéu thirc chinh quy (Regular expression) dugc hd tro
trong: b&i hau hét cdc ngdn ngtr lap trinh, vi du, Java,C#,
* Phan tich cd phdp Perl, Groovy, v
* Xdc nhan tinh hop 1é cua dit liéu * Tuy nhién mdi ngdn ngit hd trg biéu thirc thdng thuong
* Xt ly chubi hoi khdc nhau.

* Tdch dit liéu va tao bdo cdo




Cac biéu thirc chinh quy trong JDK 1.4

* Todn bd sw hd tro biéu thic chinh quy duoc chira trong géi
Jjava.util.regex va dwoc tao béi 2 class chinh sau
o java.util.regex.Pattern  // Mau
o java.util.regex.Matcher //so khop
* Mot sy thi hanh dic trung cta viéc tim kiém va/hoic thao tdc van
ban st dung géi java.util.regex dwoc chia thanh 3 buéc.
o Bién dich biéu thirc chinh quy thanh mot instance cua Pattern
o Str dung object Pattern dé tao mot object Matcher
o St dung object Matcher dé tim kiém va/hoac thao tdc ddy ki tw

Quy tac viét biéu thirc chinh quy
No |Regular |Mo ta
Expressio

-]

Khép (match) véi bat ky ky tw nao
“regex Biéu thirc chinh quy phdi khép tai diém bat dau
regex$ Biéu thirc chinh quy phai khép & cudi dong.
[abc]l  Thiét lap dinh nghia, c6 thé khép véi a hode b hode c.
[abel[vz] Thiét 14p dinh nghia, c6 thé khép véi a hodce b hodc ¢ theo sau 14 v hay z.

[abe] Khi d4u * xudt hién nhw la nhan vt d4u tién trong d4u ngodc vudng, né phi nhan mé
hinh. Diéu nay c6 thé khép véi bat ky ky tw nao ngoai trir a hode b hoic c.

[a-d1-7] phu hop véi mot chudi giira a va diém d va con s6 tir 1 dén 7.

Tim X hodc Z.

Tim X va theo sau la Z.

- X

Kiém tra két thac dong.

Tao khudn mau

* static Pattern compile(String regex)
Bién dich biéu thtrc chinh quy dwoc cung cip regex vdo trong
mot Pattern.
* static Pattern compile(String regex, int flags)
Bién dich biéu thirc chinh quy duoc cung cip regex vao trong mot
khudn mau véi cdc co duoc cung cip, & d6 cdc co la mot bit mat

na cia cdc co hanh xt.

Quy tic viét biéu thirc chinh quy

No |Regular Mo ta
Expression
1 \d S6 bat ky, viét ngan gon cho [0-9]
\D Ky tu khong phai 14 s6, viét ngdn gon cho [~o-9]
3 \s Ky tw khoang trang, viét ngdn gon cho [ \t\n\xob\r\f]
\S Ky tu khong phai khoan tring, viét ngin gon cho (~\s]
\w Ky tu chit, viét ngén gon cho [a-za-Z_o-9]

\W Ky tu khong phai chit, viét ngan gon cho (~\wl
\S+ Mot s6 ky tw khong phai khoang tréng (M6t hodc nhiéu)

Ky tw thudc a-z hodc A-Z hoic 0-9 hodc _, viét ngén gon cho
[a-zA-Z0-9_].

\b

il
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Quy tic viét bidu thic chinh quy

19 @ Xu4t hién 0 hodc nhiéu 14n, viét ngén gon cho {o,}
+ Xuat hién 1 hodc nhiéu 1an, viét ngin gon cho {1,}
21 ?

Xu4t hién o hodc 1 Ian, » viét ngén gon cho {o,1}.
{X3 Xuét hién X lan, ¢
{X,Y}  Xuét hién trong khoang X t&1 Y lan.

* ¢6 nghia la xu4t hién o hodc nhiéu lan, thém ? phia sau

%9
: nghia 1a tim kiém khép nhé nhit.

No Regular Mo ta
Expression

Cac ky tw dic biét trong Java Regex

‘N [{(*+?" % |

* Nhiing ky tu liét ké & trén la cdc ky tu dic biét.
Trong Java Regex mudn né hiéu cdc ky tw dé theo
cdch thdng thudng can thém diu \ & phia truéc

// Mau regex mdé ta mot ky tu bat ky.

String regex = ".";

// Mau regex mé ta ky tu ddu cham.
String regex = "\\.";

VihHh wN R

1

L ——

Boundary matchers

* These patterns match the empty string if at the specified
position:

~ | Beginning of a line

$ | Endofaline
\b | Word boundary

\B | Non-word boundary

\A | Beginning of the input

\G | End of the previous match

\Z | End of the input but for the final terminator, if any

\z | End of the input

10

e —

Tao cac Matcher

* Sau khi ching ta cé mot Pattern dwoc bién dich, goi
method matcher(charsequence) trén né dé tao mot
Matcher.

* Thong thuong ta truyén cdc String vdo method
matcher:

Pattern pat=Pattern.compile("cats.*dogs");
Matcher matcher=pat.matcher(“cats and dogs"):

12
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Tim kiém: Tim kiém chinh xac

* boolean matches()
C8 gdng tim kiém ddy dau vao dua trén khudn mau.
Method ndy chi thanh cdng néu toan bd ddy ki tu dau
vao la gidng.

* boolean matches(String regex, CharSequence input)
Bién dich biéu thirc chinh quy duoc cung cdp va thir tim

kiém sw phu hop voi dir liéu vao.

Tim kiém mét phin

* boolean lookingAt()
Thir tim kiém chudi dau vdo, bdt dau tir dau dua trén khudn mau. Gisng
nhu method matches(), method ndy ludn bat dau tir dau ctia chudi dau
vdo; va khdng gidhg hhu method dé, né khdng doi héi toan b chudi dau
vdo phai gidng.

* boolean find()
Thir tim chudi tiép theo cta chudi dau vao pht hop véi khudn miu.
Method nay bit dau tir dau chudi dau vdo, hodc tiép ndi & vi tri tim kiém
tiép theo sau mot két qua tim kiém thanh céng.
find() dic biét hiru dung khi ban quan ta@m dén t4t ca cdc chudi con trong
chudi dau vao phl hop véi khudn miu duoc cung cip

14

A example

étring input="a";

String patternStr=".";//Khép véi 1 ky tu bat ky
Pattern pattern = Pattern.compile(patternStr);
Matcher macth= pattern.matcher (input);

Boolean macthFound= macth.matches();
System.out.println(" Match " + macthFound);

True

A example

String input ="abc";

String patternStr=".";

Pattern pattern = Pattern.compile(patternStr);
Matcher matcher = pattern.matcher (input);
Boolean matcherFound=matcher.matches();
System.out.println("--Match : " + matcherFound);

16
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A example

String input ="abc";
String patternStr =".*";
//Khép véi bat ky ky tw nao 0 hodc nhiéu lan

Pattern pattern =Pattern.compile(patternStr);
Matcher matcher = pattern.matcher (input);
Boolean matcherFound= matcher.matches() ;
System.out.println("--Match : " + matcherFound)

.
’

True

Example

* String input ="onnp";

* String patternStr = “.n{1,3}p$";

// Ky tu bat ky xudt hién 1 lan: .

// tiép theo la n, xudt hién 1 hodc 16i da 3 lan.
// Két thidc bai p: p$

True

19

Example
* String input ="abc";

* String patternStr =""a.*"
// Bét dau bdi a

True

// Sau d6 la ky tw bat ky, xuit hién 1 hodc nhiéu lan.

Example

* String input ="2bkbv";

* String patternStr = “.+[abc][zv]*";
// Bat dau la ky tuw bat ky, 1 hoic nhiéu Ian
// Tiép theo a hoic b, hoac c: [abc]

// Tiép theo z hoic v: [zv]
// Tiép theo bit ky

True

20
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Patterns Flags

* Trong géi java.util.regex, viéc tim chudi theo mic dinh la phdn
biét chit hoa-chir thudng va coi méi ki tu theo mé ASCII chi
khéng phai md Unicode.

* D& thay d6i hanh x& mic dinh ndy, ban ¢é thé cung cip cdc co cho
method compile().

* TA&t cd cdc co la cdc thanh vién static int ctia Pattern.

* D& két hop cdc hanh xtt, ban cé thé thuc hién OR cdc cor voi biéu
thire "|".

21
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Chuong trinh dau tién

import java.util.regex.Matcher;
import java.util.regex.Pattern;

public class RegexTest {

public static void main(String[] args) {
String input = "Abc\ndef";
String patternStr = "abe$";

Pattern pattern = Pattern.compile(patternStr, Pattern.MULTILINE
| Pattern.CASE INSENSITIVE) ;

Matcher matcher = pattern.matcher (input);

boolean matcherFound = matcher.find();

System.out.println (matcherFound) ;

23
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Patterns Flags

\ Field Description

static Pattern.CASE_INSENSITIVE | Enables case-insensitive matching of pattems

Enables the inclusion of whitespace and comments in pattern

static Pattem COMMENTS
static Pattern DOTALL Enables the expression containing *." to match any characters
static Patterm MULTILINE Enables multiine mode where the expressions  or § match just

after or before a line terminator or end of input sequence

22
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A example

import java.util.regex.Matcher;

import java.util.regex.Pattern;

public class RegexTest {

public static void main(String args[]) {
String pattern = "[a-z]+";
String text = "Now is the time";
Pattern p = Pattern.compile(pattern);
Matcher m = p.matcher(text);
while (m.find()) {
System.out.print(text.substring(m.start(), m.end()) + "*");

¥

EY_ Problems @ Javadoc @) Declaration | &l Console 52
<terminated> RegexTest [Java Application] C:\jdk1.7.0_05\bin\javaw.exe (Feb 26, 2013 2:48:07 PM)
ow*is*the*time

24
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Additional methods

*If m is a matcher, then

*m.replaceFirst(replacement) returns a new String where
the first substring matched by the pattern has been
replaced by replacement

*m.replaceAll(replacement) returns a new String where
every substring matched by the pattern has been
replaced by replacement

*m.find(startIndex) looks for the next pattern match,
starting at the specified index

*m.reset() resets this matcher

‘m.reset(newText) resets this matcher and gives it new

text to examine (which may be a String, StringBuffer, or
CharBuffer)

25
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Greedy quantifiers

* Assume X represents some pattern

X? optional, X occurs zero or one time
xX* X occurs zero or more times
X+ X occurs one or more times

X{n} X occurs exactly n times

X{n} |Xoccurs nor more times

X{nm} |Xoccurs at least n but not more than m times

Note that these are all postfix operators, that is, they come after
the operand

27
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Example of Boundary Matchers

public void testBoundaryMatchers ()

{ Output
String[] regex = { "“dog", "dog$"};
String input = "Love melove my dog"; Input: Love me love my dog
System. out.println("Input: " + input);
X X X X Pattern: “dog
for (int i = 0; i < regex.length; i++) No match found!
boolean found = false;
Pattern pattern = Pattern.compile(regex[i]); Pattern: dog§
Matcher matcher = pattern.matcher (input) ; found "dog"
System. out.println("\nPattern: " + regex[il]) start 16 end 19

while (matcher.find())
{

int s matcher.start () ;

int e matcher.end() ;

System. out.println("found \"" + input.substring(s, e) + "\"");
System.ocut.println("start " + s + " end " + e);

found = true;

}

if (!found)
{
System. out.println("No match found!");
}
i

2%6/28
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Examples of quantifiers

* Social Security numbers of the form 123-45-6789
o [0-9K3}-[0-9K2}-[0-9K4}

* The name of an IP address
o ([0-9*X1,3}(.)){1,3}{0-9*X0.3}

28
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Types of quantifiers

* A greedy quantifier [longest match first] (default) will
match as much as it can, and back of f if it needs to

* A reluctant quantifier [shortest match first] will match as
little as possible, then take more if it needs to

o You make a quantifier reluctant by appending a ?:
X2 X2 X2 X{nf2 X{n}y Xnmp

* A possessive quantifier [longest match and never
backtrack] will match as much as it can, and never let go

o You make a quantifier possessive by appending a +:
X2+ X5+ X++ X{np+ X{n}+  X{nm}+

29

Example of Quantifiers

public void testQuantifiers()
{
String[] regex = { "a{l}b{2}", "a{1}?b{2}?", "a{l}+b{2}+"}; Output
String input = "HabbGaHbJ";
Pattern: a{l}b{2}
text "abb"

for (int i = 0; i < regex.length; i++) Ceaie 1. avd

{
Pattern pattern = Pattern.compile(regex[i]); Pattern: a{l1}?b{2}?
Matcher matcher = pattern.matcher (input); text "abb"
start 1 end 4
System.out.println("\nPattern: " + regex[i] );
while (matcher.find()) Pattern: all}ib{2}+
text "abb"
{ start 1 end 4
int s = matcher.start();
int e = matcher.end();
System.out.println("text \"" + input.substring(s, e) + "\"");
System.out.println("start " + s + " end " + e);

31

Quantifiers examples d
Suppose your text is succeed S u C Cee
* Using the pattern suc*ce{2}d (c* is greedy):
o The c* will first match cc, but then ce{2}d won't match
o The c* then "backs of f* and matches only a single c, allowing the rest of the

pattern (ce{2}d) to succeed
* Using the pattern suc*?ce{2}d (c*? is reluctant):
o The c*? will first match zero characters (the null string), but then ce{2}d
won't match
o The c*? then extends and matches the first c, allowing the rest of the
pattern (ce{2}d) to succeed
* Using the pattern suc*+ce{2}d (c*+ is possessive):
o The c*+ will match the cc, and will not back off, so ce{2}d never matches
and the pattern match fails. 30

W

Capturing Groups - 1

* In regular expressions, parentheses are used for grouping,
but they also capture (keep for later use) anything
matched by that part of the pattern

-Example: ([a-zA-Z]*)([0-9]*) matches any number of letters
followed by any number of digits

oIf the match succeeds, \1 holds the matched letters and \2 holds
the matched digits

oIn addition, \0 holds everything matched by the entire pattern

* Capturing groups are numbered by counting their opening

parentheses from left to right:
o((A)(B(C)))
12 3 4
\0 =\ = ((A)(B(C))), \2=(A), \3=(B(C)), \=(C)

* Example: ([a-zA-Z])\1 will match a double letter, such as

letter

32

21/01/2021



Capturing Groups - 2

* If mis a matcher that has just performeda
successful match, then
o m.group(n) returns the String matched by capturing group n
+ This could be an empty string

+ This will be null if the pattern as a whole matched but this
particular group didn't match anything

o m.group() returns the String matched by the entire pattern
(same as m.group(0))

+ This could be an empty string

* If mdidn't match (or wasn't tried), then these
methods will throw an IllegalStateException

33

Example of Numbering Capture Group

Output
public void testCaptureGroupNumber () Pattern: ((a) (bb))
{
String regex "((a) (bb))" ; Group 1: "abb"

find text "abb"
start 1 end 4

String input "HabbGaHbJbb" ;
Pattern pattern = Pattern.compile(regex);
Matcher matcher = pattern.matcher (input); Group 2: "a"
System.out.println("\nPattern: " + regex); find text "a"
start 1 end 2
while (matcher.find({))
{ Group 3: "bb"
for (int g = 1; g <= matcher.groupCount(); g++) find text "bb"
{ start 2 end 4
int s = matcher.start(g);
int e = matcher.end(g);
System. out.println("\nGroup " + g + ": \"" + matcher.group(g) + "\"");
System.out.println("find text \"" + input.substring(s, e} + "\"");
System.out.println{"start " + s + " end " + e);

3?5/28

Example of Capturing Groups

public void testCaptureGroup () Output
{ Pattern: [abb]
String[] regex = { "[abb]", "(abb)" }; text "a"
String input = "HabbGaHbJ"; start 1 end 2
text "b"
G 7 g ; start 2 end 3
for (int i = 0; i < regex.length; it++) text "b"

{ start 3 end 4

Pattern pattern = Pattern.compile(regex[i]); text "a"
Matcher matcher = pattern.matcher (input); start 5 end 6
text "b"

X . start 7 end 8
System.out.println("\nPattern: " + regex[i]);

while (matcher.find()) Pattern: (abb)
{ text "abb"
int s = matcher.start(); start 1 end 4
int e = matcher.end{);
System. out.println("text \"" + input.substring(s, e) + "\"");
System.out.println("start " + s + " end " + e);

} 34

Example use of capturing groups

* Suppose word holds a word in English

* Also suppose we want to move all the consonants at
the beginning of word (if any) to the end of the word
(so string becomes ingstr)

public static void main(String[] args) throws Exception
String word="mfsdwsmove all the consonants";
Pattern p = Pattern.compile("([*aeiou]*)(.*)");
Matcher m = p.matcher(word);
if (m.matches()) {
System.out.println(m.group(2) +
¥

+ m.group(1));

}

* Note the use of (.*) to indicate "all the rest of the
characters”

36
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Double backslashes

* Backslashes have a special meaning in regular
expressions; for example, \b means a word boundary

* Backslashes have a special meaning in Java; for
example, \b means the backspace character

* Java syntax rules apply first!
 If you write "\b[a-z]+\b" you get a string with backspace
characters in it--this is not what you want!
+ Remember, you can quote a backslash with another
backslash, so "\\b[a-z]+\\b" gives the correct string
* Note: if you read in a String from somewhere, this
does not apply--you get whatever characters are
actually there

37

Escaping metacharacters

* A lot of special characters--parentheses, brackets,
braces, stars, plus signs, etc.--are used in defining
regular expressions; these are called metacharacters

* Suppose you want to search for the character
sequence a* (an a followed by a star)

o "a*; doesn't work; that means “zero or more as”

o "a\*"; doesn't work; since a star doesn't need to be escaped (in
Java String constants), Java just ignores the \

o "a\\*" does work; it's the three-character string a, \, *

* Just to make things even more difficult, it's illegal to
escape a non-metacharacter in a regular expression

38

Spaces

* There is only one thing to be said about spaces (blanks) in

regular expressions, but it's important:

- Spaces are significant!

* A space stands for a space--when you put a space in a pattern,
that means to match a space in the text string
* TIt's a really bad idea to put spaces in a regular expression just
to make it look better
* Ex:
o Pattern.compile("a b+").matcher("abb"). matches()
= return false.
39

Additions to the String class

* All of the following are public

public boolean matches (String regex)

public String replaceFirst(String regex, String replacement)
public String replaceAll (String regex, String replacement)
public String[ ] split(String regex)

public String[ ] split(String regex, int limit)

o o o o o

* If the limit nis greater than zero then the pattern will be
applied at most n - 1 times, the array's length will be no greater
than n, and the array's last entry will contain all input beyond
the last matched delimiter.

¢ Ifn is non-positive then the pattern will be applied as many
times as possible

40
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Some example s of regular expression

* Werite a regular expression for each of the following sets of
binary strings
o all binary strings : (0]1)*
o all binary strings except empty string : ©l1)©|1)*
o ends with 00 : (01)*00
o contains at least three 1s:  (0[1)*1(0|1)*1(0]1)*1(0|1)*
o contains the substring 110 : (0]1)*110(0|1)*
* Regular expression to describe all dates of the form
dd/mm/yyyy
. (0?[1-9]|[12][0-9]|3[01])/(0?[1-9]|1[012])/((19]|20)\\d\\d)

41
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Thinking in regular expressions

* Regular expressions are not easy to use at first
o It's a bunch of punctuation, not words

o The individual pieces are not hard, but it takes practice to
learn to put them together correctly

o Regular expressions form a miniature programming language

+ It's a different kind of programming language than Java,
and requires you to learn new thought patterns

o InJava you can't just use a regular expression; you have to
first create Patterns and Matchers

o Java's syntax for String constants doesn't help, either

* Despite all this, regular expressions bring so much
power and convenience to String manipulation that
they are well worth the effort of learning

42
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Java Programming Course

XML Processing with Java

XML Introduction
* Evolution of markup languages:

o GML(Generalized Markup Language)
o SGML (Standard Generalized Markup Language)
o HTML (Hyper Text Markup Language)

* eXtensible Markup Language (XML) is a markup
language that defines a set of rules for encoding
documents in a format that is both human-
readable and machine-readable

¢ XML was designed to describe data, with focus on what
data is

Session objectives

Introduction
Parsing XML document Java
Using SAX
Using DOM

XML transformation

PROGRAMMING

Language
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XML Features

* XML is a markup language much like HTML

* XML was designed to describe data

* XML tags are not predefined. You must define your own tags

* XML uses a Document Type Definition (DTD) or an XML
Schema to describe the data

* XML with a DTD or XML Schema is designed to be self-
descriptive

* A document consists of one outermost element, called root
element that contains all the other elements, plus some optional
administrative information at the top, known as XML declaration




Sample XML document

<?xml version="1.0" encoding="UTF-8"?2>
©<student id="2464353">
<fullname>Vo Van Hai</fullname>
= <address>
<no>12</no>
<street>Nguyen Van Bao</street>
<district>Go Vap</district>
</address>
<email>vovanhaiQN@gmail.com</email>
10 </student>

> W 0 o O s W N -

Quick XML review

¢ Syntax cont.
- Elements must be properly nested
o The outermost element is called the root element
o An XML document that follows the basic syntax rules is called
well-formed
- XML documents do not always require a DTD or Schema, but

they must be well-formed

21/01/2021

Quick XML review

* Syntax

o Every XML document has a preamble
* <?xml version=1.0" ?>

o An XML document may or may not have a DTD (Document

Type Definition) or Schema

» <IDOCTYPE catalog>

- Every element has a start and end tag, with optional attributes
» <catalog version=1.0"> ... </catalog>

o If an element does not contain any data (or elements) nested

within, the closing tag can be merged with the start tag like so:
» <catalog version=1.0"/>

Well-formed and valid XML document

* A"Well-formed" XML document has correct XML syntax
o XML documents must have a root element
o XML elements must have a closing tag
o XML tags are case sensitive
o XML elements must be properly nested

o XML attribute values must be quoted

* An XML document that is well-formed and conforms to a DTD or

Schema is called valid
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Benefits of XML

¢ Data independence: separates the content from its
presentation

* Easier to parse: frameworks for data exchange

* Reducing server load: using DOM to manipulate the data

* Easier to create: it is text-based

* Web site content: transforms to HTML using XSLT and
CSS

* Remote procedure call: allows distributed computing

* E-commerce: sends data from one company to another

XML Namespace example

<?xml version ="1.0" encoding="UTF-8"?>
<bookstore xmlns:h='http://www.w3.o0rg/TR/htmid/"’
xmlns:f="http: //www.w3schools.com/furniture ">

<h:table>
<h:tr>
<h:td>Apples</h:td>
<h:td>Bananas</h:td>
</h:tr>
</h:table>

<f:table>
<f:name>Coffee Table</f:name>
<f:width>80</f:width>
<f:length>120</f:length>
</f:table>

</bookstore>

1
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XML Namespace

<?2xml ion="1.0" ding="UTF-8"?>
* In XML, element names are ;o o S

defined by the developer cables
. ] _ :
* This often results in a conflict < ‘><tmpples</td>
i i td> td>
when trying to mix XML . /t; Bananas</
</table>

documents from different

<table>
<name>Coffee Table</name>

XML applications

. <width>80</width>
* XML Namespaces provide a <Y;ngth>12(§z;length>
. </table>
method to avoid element —
</bookstore>

name conflicts

Document Type Definition (DTD)

* The purpose of a DTD is to define the structure of an XML
document

* ADTD document defines:
o The legal building blocks of an XML document
o The document structure with a list of legal elements and attributes
- The way elements relate to one another within the document’s tree

structure

* ADTD can be declared:

o Inline inside an XML document

- External reference




Structure of a DTD

1. DOCTYPE declaration

- Specifies name of that DTD and either its
content or location

DOCTYPE declaration ”

2. ELEMENT declaration

- Specifies the name of the element, the

content which that element can contain Element Declarations

3. ATTRIBUTE declaration

- Specifies the element that owns the Attribute Declarations

attributes, the attribute name, its type and its
default values (if any)

4. ENTITY declaration

o Specifies the name of the entity and either
its value or location of its values.

Entity Declarations

13
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Example of internal DTD declaration

¢ [fthe DTD is declared inside the XML file, it should be
wrapped in a DOCTYPE definition

* Syntax: <IDOCTYPE root-element [element-declarations]>

<?xml wversion="1.0" encoding="UTF-8"2>
<!DOCTYPE note [
<!'ELEMENT note (to, from, heading,body) >

<!ELEMENT to (#PCDATA) >
<!ELEMENT <from (#PCDATA) >
<!ELEMENT heading (#PCDATA) >
<!ELEMENT body (#PCDATA) >
1>
<note>

<to>Tove</to>

<frorm>Jani</ frorm>

<heading>Reminder</heading>

<body>Don't forget me this weekend</body>
</note>

15
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Example DTD

<!DOCTYPE thuVien [
<!ELEMENT thuVien (sach+)>
<!ELEMENT sach (id, ten, tacGia,nhaXuatBan?,gia?)>
<!ELEMENT id (#PCDATA)>
<!ELEMENT ten (#PCDATA)>
<!ELEMENT tacGia (#PCDATA)>
<!ELEMENT nhaXuatBan (#PCDATA)>
<!ELEMENT gia (#PCDATA)>
<!ATTLIST sach theLoai (Khoahoc|Giditri|Tinhoc) "Tinhoc">
<!ATTLIST sach ngonNgu CDATA #IMPLIED>
<IENTITY nxbt "Nha xuit ban Tré&">
<!ENTITY nxbgd "Nha

xudt ban Gido duc">

Example of external DTD declaration

¢ [fthe DTD is declared in an external file, it should be

wrapped in a DOCTYPE definition
. Syntax: <IDOCTYPE root-element SYSTEM "filename">

<xul version="1,0" encoding="UTF-G"?>

¢IDOCTYPE note SYSTEN ™ote.ded" <!'ELEMENT note (to,from,heading,hody)>

<!'ELEMENT to (#PCDATA)>

<note> ’ .
<tosToves/to> <'ELEMENT from |,.!,!P'LF‘.".T.\L,| >
<Erowdani</ from <!ELEMENT heading ($PCDATA)>

<headingsReminder</headingy <!ELEMENT hody (#PCDATA) >

<hody>Don't forget me this weekend!</hody>
¢/note>
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XML Schema

* Defines elements that can appear in a document

* Defines attributes that can appear in a document

* Defines which elements are child elements

* Defines the order of child elements

* Defines the number of child elements

* Defines whether an element is empty or can include text
* Defines data types for elements and attributes

¢ Defines default and fixed values for elements and attributes

17
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Example of XML Schema

<?xml version="1.0"?>

<Blog>
<Title>Let me know what you think</Title>
<Author>Yin Yang</Author>

</Blog>

<?xml version="1.0"2?>
<xsd:schema elementFormDefault="qualified"
targetNamespace="http://www.w3schools.com"
xmlns="http://www.w3schools.com"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:element name="Blog">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Title" type="xsd:string" />
<xsd:element name="Author" type="xsd:string" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

19
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DTD limitations and XML Schema

* An objective of XML schema: overcome the drawbacks of
DTDs
o DTDs are written in a non-XML syntax
- DTDs are not extensible
o They have no support for namespaces

* The XML Schema language is referred as XML Schema
Definition (XSD)

L a—

Referencing a Schema in an XML Document

<?xml version="1.0"2?>
<Blog xmlns="http://www.w3schools.com"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://yinyangit.wordpress.com/test.xsd">
<Title>Let me know what you think</Title>
<Author>Yin Yang</Author>
</Blog>

20
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* Read more:

http://www.w3schools.com/xml/default.asp

21
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JAXP - Java APT for XML Processing

* JAXP is a collection of APIs that you can use in your Java
applications to process and translate XML documents
* Consists of three APlIs:
o Simple API for XML (SAX): Allows you to use a SAX parser to
process the XML documents serially
- Document Object Model (DOM): Allows you to use a DOM parser to
process the XML documents in an object-oriented manner
o XML Stylesheet Language for Transformation (XSLT): Allows you to
transform XML documents in other formats, such as HyperText
Markup Language (HTML)

23
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JAXP

Java APT for XML Processing

22
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SAX

¢ Simple API for XML

* Started out as a Java API, but now exists for other
languages too

* Quantity of memory usage is low

* Only for reading xml-documents

* Uses a event-driven model

25
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Callbacks

¢ SAX works through callbacks: you call the parser, it calls

methods that you supply

Your program

startDocumenty(...)

The SAX parser pd |_w startElementy...)
™ parse...

main(...) <

» characters(...)

:\‘ endElement( )
SN

A
)§

endDocument( )

27
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Parsing an XML document

Callback

Method/Event

Input —_—

—_—

* The three steps followed for parsing an XML document
are:
o Application supplies a SAX content handler to the parser
- Application tells parser to start parsing a document
o Parser calls back the ContentHandler/DefaultHandler

26
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Callback interface

* SAXis used with XMLReader as the Subject and org.xml.sax.ContentHandler/

org.xml.sax.helpers.DefaultHandler as an Observer (is similar to define the event Listener to

subject — button in AWT)
Callback in SAX parser

startDocument()
P startEl t(“library”, attr)
startEl t(“book”, attr)

startElement(“title”, attr)
characters(char][], start, length)

endElement(“title”)

endElement(“library”)

endDocument()

28
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DOM (2)

* Benefits

- provides access to multiple documents: DOM creates the whole tree

structure of XML documents while processing

- manages complex data structures: DOM creates a structures
document-tree for an XML document having complex cross
references
allows modification of documents: it allows both reading and
modifying a parsed XML document

o

allows many methods to access a document simultaneously: As the

<]

entire document is available in memory after it is parsed, you may
use any of the DOM API calls multiple times to access, update, and
delete document contents and structure

31
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DOM (1)

* DOM is an API for HTML and XML documents

* DOM reads the entire XML document into memory and
stores it as a tree data structure (with each XML element
represented as a node)

* DOM acts as a language-independent interface between
programs to access and modify data in a document. This
provides the retrieved data in XML document a logical
structure and style of representation

* Different versions: DOM 1, DOM 2, DOM 3 and DOM 4

30
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Working of DOM

* The DOM works with the following steps:
o The methods of DocumentBuilder class in the DOM API create a tree structure of the
XML document and represent each element as a node
o The methods contained in various interfaces in the DOM API provide access to the

document and its nodes to add, modify, or delete nodes or elements in the document

DocumentBuilder
Factory

Document (DOM)
- . Document ’ 12
Builder o

. |

XML Data

32




Working of DOM

Document Attr Text
Element — l born l ‘ 1912 l
people
. Text Text
Text '_
Element — [ } Element
[ persion —_— Henent —{ first_name Text
Text — name — Text Turing
= == {Q
_[ } Alan
1] <l version="1,0" = L‘A‘A‘AJ
2| cpeoples —[ last_name
3 <person born="1912"> Tex
4 <nane> L
5 «first_nane>alanc/first_nane>
6 <last_nane>Turing¢/last_name>
</nane> Element Tex
<professionscomputer scientist</professiony . P—
9 <Iperson> —| profession [ computer scientist ‘
10 </peopley Text

Steps to using DOM example

import javax.xml.parsers.DocumentBuilder;
import javax.xml.parsers.DocumentBuilderFactory;

import org.w3c.dom.Document;

public class FirstDOM {
public static void main(String[]args)throws Exception{
DocumentBuilderFactory fac=DocumentBuilderFactory.newInstance();
DocumentBuilder builder=fac.newDocumentBuilder();
Document doc=builder.parse("Books.xml");
processDocument (doc) ;
}

private static void processDocument(Document doc) {

}

35

21/01/2021

——

Steps to using DOM: Creating a Parsed Document

1. Import XML-related packages
import org.w3c.dom.*;
import javax.xml.parsers.*;
import java.io.”;
2. Create a DocumentBuilder
DocumentBuilderFactory fac
= DocumentBuilderFactory.newlnstance();
DocumentBuilder builder = fac.newDocumentBuilder();
3. Create a Document from a file or stream
Document document = builder.parse(new File(file));

34
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Steps to Using DOM: Extracting data from Parsed
Document

4. Extract the root element

Element root = document.getDocumentElement();

5. Examine attributes
« getAttribute("attributeName") returns specific attribute

« getAttributes() returns a Map (table) of names/values

6. Examine sub-elements
* getElementsByTagName("subelementName") returns a list of
subelements of specified name

« getChildNodes() returns a list of all child nodes
36




Document interface

* s the root of the DOM tree, which provides access to the data in the XML document
* Contains factory methods to create the elements, text nodes, comments, and
processing instructions

Methods Descriptions
getDocType Returns the document type
ctDocumentElement Returns the attribute that allows direct access to the
9 root element of the XML document
createElement Created an element of the specified type
createTextNode Creates a Text node with the string specified as the
argument
Creates an Attribute in the given name. The instance of
createAttribute the attribute then can be set to an element using the
setAttributeNode() method
Returns an instance of the NodeList interface of all the
etElementsByTagName elements with a given tag name in the order in which
9 yiag they are encountered in a pre order traversal of the
daocument tree 37

NodelList & Element interface

* NodelList Interface

o public Node item(int index)

* returns element at given index

— item returns Node (parent interface of Element), so you
should do a typecast on return value

o public int getLength()
* returns number of child elements
* Element Interface
- The Element object is a type of node encountered in a

document tree

39

21/01/2021

Node interface

* Acts as the primary data type for the whole DOM model
¢ Contains various methods to access and manipulate the

nodes in a DOM document

getNodeName Returns the name of the node depending on its type
getNodeValue Returns the value of the node depending on its type

Assigns a value to the specific node depending on its
type
getChildNodes Returns a NodeList containing Node’s children

setNodeValue

Returns an instance of the NameNodeMap interface

doLitibles containing the attributes of the node 38

NodeList example (1)

static void printName (Document doc) throws Exception {
NodeList nl = doc.getElementsByTagName("M");
for (int i = 0; i < nl.getLength(); i++) {

<?xml version="1.0" ?> Node n = nl.item(i);

System.out.println(n.getTextContent()):

<Employees> }
<Employee id="1"> |,
<name>Pankaj</name>
<age>29</age>

<role>Java Developer</role>
<gender>Male</gender>

Result:
</Employee> X
I Pankaj
<Employee id="2"> Lisa
<name>Lisa</name>
<age>35</age>

<role>CSS Developer</role>
<gender>Female</gender>
</Employee>
</Employees> 40




NodeList example (2)

static void printName (Document doc) throws Exception {
NodeList nl = doc.getElementsByTagName ("Fuoilria") ;
for (int i = 0; i < nl.getLength(); i++) {

<?xml version="1.0" ?> Node n = nl.item(i);

System.out.println(n.getTextContent());

<Employees> }
<Employee id="1"> }
<name>Pankaj</name>
<age>29</age> Result:
<role>Java Developer</role>
<gender>Male</gender> Pankaj
</Employee> 29
<Employee id="2"> LI{/?vla Developer
<name>Lisa</name> ae
<age>35</age>
<role>CSS Developer</role> Lisa
<gender>Female</gender> 35
</Employee> CSS Developer
</Employees> Female 41

Getting Attribute example

<?xml1 version="1.0" ?>

<rootofxXxml myAttr0l="Abc" myAttr02="what is this?">
This is text 01
<MyETlementl> what is this? </MyElementl>
This 1is text 02

</rootofxml>|

Element root = (Element) doc.getDocumentElement();
System.out.println("Root name: " + root.getNodeName());

NamedNod{aMap nodeMap = root.getAttributes();
for (int i = 0; i < nodeMap.getLength(); i++) {
Attr at = (Attr) nodeMap.item(i);
System.out.println("Name: " + at.getName() +
" Value: " + at.getvalue()):

Result:

Root name: rootOfXml

Name: myAttro1 Value: Abc

Name: myAttro2 Value: What is this?

43
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Attr interface

* Represents an attribute in an Element object
¢ Typically the allowable values for the attribute are defined
in a schema associated with the document
* Attr objects inherit the Node interface, but since they are
not actually child nodes of the element they describe, the
DOM does not consider them part of the document tree
Attr att = doc.createAttribute("name");

att.setValue("value”);

42

W

Text interface

* Inherits from CharacterData and represents the textual content
(termed character data in XML) of an Element or Attr
* No lexical check is done on the content of a Text node and,
depending on its position in the document, some characters
must be escaped during serialization using character
references:
- e.g. the characters "<&" if the textual content is part of an element or
of an attribute, the character sequence "]]>" when part of an element,
the quotation mark character (") or the apostrophe character (') when

part of an attribute

44




Manipulating DOM

45

Nodes in DOM tree

* Document
- The root node of the XML document
- The Document interface then manipulates the Document node
through the methods defined in it
- This type of node can contain only a single child node. lts child
nodes can be a processing instruction element, a document type

element, a comment element, elements
* DocumentFragment
- Holds a portion of a complete document
- Is created by the methods present in the Document interface
- Can have processing instruction, comment, text, CDATA section, and
entity reference as its child nodes

47
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Types of Node

* Document

* DocumentFragment
* DocumentType

* Processinglnstruction
* Text

* Comment

* CDATASection

* Element

* Attr

* EntityReference

* Entity

* Notation

46

Nodes in DOM tree

¢ DocumentType
o Each document has a DOCTYPE attribute that whose value is
either null or a DocumentType object
o Provides an interface to the entities defined for the document
* Processinglnstruction
o This is just a processor specific instruction kept in the XML
document

o The Document interface creates a Processing Instruction node

48
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Nodes in DOM tree

* Element
- Represents an element in an XML document. Elements may contain
attributes, other elements, or text. If an element contains text, the text
is represented in a text-node
e Attr
- Represents an attribute of an Element object. The allowable values
for attributes are usually defined in a DTD
- Because the Attr object is also a Node, it inherits the Node object's
properties and methods. However, an attribute does not have a
parent node and is not considered to be a child node of an element,

and will return null for many of the Node properties

49
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Nodes in DOM tree

* Notation

- Represents a notation declared in the DTD
* Entity

- Represents an entity
¢ EntityReference

o Represents an entity reference

51
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Nodes in DOM tree

* Text

- Represents the textual content of an element or attribute
* Comment

- Represents the content of comment nodes in a document
* CDATASection

- Represents a CDATA section in a document

o A CDATA section starts with "<!I[CDATA[" and ends with "]]>*

- Contains text that will NOT be parsed by a parser. Tags inside a
CDATA section will NOT be treated as markup and entities will not be
expanded. The primary purpose is for including material such as
XML fragments, without needing to escape all the delimiters

- CDATA sections cannot be nested

50
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Creating Nodes

* Creating an Element Node
- public Element createElement(String tagName) throws
DOMException
* Creating an Attribute Node
o public Attr createAttribute(String Name) throws DOMException
* Creating a Text Node
o public Text createTextNode(String data)
* Creating a Comment Node
- public Comment createComment(String data)
* Creating a CDATA Section Node
- public CDATASection createCDATASection(String data) throws
DOMException

52




T

Appending Nodes

* Add a node to the end of a node list
- public Node appendChild(Node newChild) throws DOMException

Insert a node before a specific node

- public Node insertBefore(Node newChild, Node refChild) throws
DOMException

* Set a new attribute and attribute value
- public void setAttribute(String name, String value) throws

DOMException
* Insert data into a text node
- public void insertData(int offset, String arg) throws DOMException

53
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Modifying an Attribute

* removeAttribute
* removeAttributeNode
¢ setAttributeNode

DocumentBuilder docBuilder = factory.newDocumentBuilder() ;
Document doc = docBuilder.newDocument () ;

Element root = doc.createElement ("root");
doc.appendChild (root) ;

//create child element

Element childElement = doc.createElement ("Child");

//Add the atribute to the child

//Add text value to the child element
childElement.setTextContent ("The test value");
root.appendChild(childElement) ;

TransformerFactory fac=TransformerFactory.newInstance();
Transformer trm=fac.newTransformer() ;

trm.transform(new DOMSource (doc), new StreamResult (System.out)) ;
childElement.removeAttribute ("attributel™) ;

trm.transform(new DOMSource (doc), new StreamResult (System.out)) ;

DocumentBuilderFactory factory = DocumentBuilderFactory.newInstance() ;

childElement.setAttribute("attributel”,"The value of Attribute 1");

55
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Deleting Nodes

* Remove an Element

- element.getParentNode().removeChild(element);

* Remove an Attribute

- element.removeAttribute("attribute name");

21/01/2021
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XSt S

XsLT XPath XSL-FO
* XSL (eXtensible Stylesheet Language) is a language for
expressing style sheets, consists:
o XSLT (XSL Transformation): an XML language for transforming
XML documents
o XPath (XML Path Language): a non-XML language used by
XSLT, and also available for use in non-XSLT contexts, for
addressing the parts of an XML document
o XSL-FO (XSL Formatting Objects): an XML language for

specifying the visual formatting of an XML document

57
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APT

Packages Descriptions

Implements the generic APIs for transformation instructions
and executing the transformation, starting from source to
destination

The interfaces present in this package are ErrorListener,
Result, Source, SourcelLocator, Templates, URIResolver
The classes present in this package are OutputKeys,
Transformer, TransformerFactory

javax.xml.transform

Implements streams and URI specific transformation APls.
javax.xml.transform.stream | The classes present in this package are StreamResult,
StreamSource

Implements DOM-related transformation APls.

javax.xml.transform.dom The interface present in this package is DOMLocator

Implements SAX-related transformation APIs.
javax.xml.transform.sax The interfaces present in this package are
TemplateHandler, TransformerHandler

B
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XML Transformations

¢ XML to XML: The output is an XML document

¢ XML to Data: The output is a byte stream document

Erogram OUTPUT
INPUT YML
XML > Transformation g MR
DREITRRE Engine Byte Stream

Data

XML Transformations

58
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XSLT Stylesheet (1)

* Is a language used for transforming XML documents into
XHTML documents for Web pages

* Uses XPath language to navigate between XML
documents and XHTML documents

¢ Defines the source documents, which will be matched with

a predefined set of templates in transformation process. If

XSLT gets the same document, it transforms the matching

part of the source document into the output document

60




XSLT Stylesheet (2)

XML
Book

/N-

title author price

Input
Infoset

(XML Document)

html

Stylesheet

XSLT
Processor

output
Infoset
(XHTML Document)

61

Transformer

Transformer

——  transform(Source xmlSource, Result outputTarget)

p— setParameter (String name, Object value)

— getParameter (String name)

femm—y clearParameters()

setURIResolver (URIResolver resolver)

getURIResolver ()

setOutputProperties(Properties prop)

getOutputProperties()

setOutputProperty(String name, String value)

getOutputProperty(String name)

setErrorlistener (ExrorListener listener)

getErrorListener ()

63

XSLT Example

i <?xml version="1.0" encoding="UTF-8"2>
2 [ <class>
3 <maLop>ACCP0808</maLop>
4 <maMon>AF SF</maMon>
53 <sinhVien>
3 <maSV>AP0001</masv>
7 <ho>Trén V&n</ho>
8 <ten>An</ten>
9 <diem>80</diem>
10| </sinhVien>
11H <sinhVien>
12 <maSV>AP0002</masv>
13 <ho>P&ng Th&i</ho>
14 <ten>Thinh</ten>
15 <diem>55</diem>
16| </sinhVien>
17(H <sinhVien>
18 <masSV>AP0003</masv>
19 <ho>T&ng An</ho>
20 <ten>H§</ten>
21 <diem>34</diem>
22 - </sinhVien>

23| - </class>

21/01/2021

' danhSachsy.xsl |-

C O fle:fffC:/Documents%20ar
EF Testing Web sucmanh. ..

Danh sich diém thi

Lop: ACCP0808
Moén thi: AFSF
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TransformerFactory

TransformerFactory

newInstance ()
newTransformer (Source source)

newTenplates (Source source)

— setURIResolver (URIResolver resolver)

= getURIResolver ()

— getErrorListener ()

getFeature (String name)

setAttribute (String name, Object value)

getAttribute {String name)

setErrorlistener (Errorlistener listener)
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Source and Result

Source

setSystenld(java. lang. String systeald)

getSystenld()

Result

setSystenld(java. lang. String systemnId)

getSystenId()
65
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‘__ﬁ = >

Template

Templates

neuTransformer ()

getOutputProperties()

* The object, which implements the Template interface, is the
runtime result of transformation instructions
* Can be called from multiple threads for a particular

instance

66
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Transforming XML Document

TransformerFactory

67
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Example

public class SimpleTransform XSLT
{
S public static void main(String[] args)

8
8
9

11 throws Exception

12 {

13 String xmlFile ="files/CustomerOrders.xml";

14 String xslFile = "files/OrderProcessing.xslt";

15 String outFile = "files/output.html”;

16 StreamSource xslSource = new StreamSource (xslFile);
17 TransformerFactory factory =

18 TransformerFactory.newInstance() ;

19 Transformer transformer =

20 factory.newTransformer (xslSource) ;

21

22 transformer.transform( new StreamSource (xmlFile),
23 new StreamResult (outFile));

24 }

25 }

You can display the output in console by using System.out instead of using
outfile.

USiIlg transformer.setOutputProperty (OutputKeys.INDENT, "yes") to
display result with indentation 68




Transform with parameter
public class TransformEX {
public static void main(String[] args) throws Exception {
Transformer trans =TransformerFactory.newInstance().newTransformer(
new StreamSource("cd.x=1"));
trans.setParameter|("para”, "9");

trans.transform(new StreamSource ("cdcatalog.xml"

new StreamResult(System.out));

<xsl:stylesheet ver

<xsl:param name:

<xsl:template match="/">
<table bord

<xsl:for-each s
<xsl:sort d
<xsl:if tes
</xsl:if>

</xsl:for-each>

</table>
</xsl:template>

</xsl:stylesheet> 69

JAXP APTI For XPath Processing (1)

¢ Define in the javax.xml.xpath package

* Has 2 interfaces and 2 classes:

JAXP API

— XPath
— XPathExpression

r—— XPathFactory

— XPathConstants

71
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JAXP APT
For XPath Processing

70

JAXP APTI For XPath Processing (2)

* The XPath interface gives syntax for traversing through the
nodes in an XML document

* The XPathExpression interface deals with location path
and predicates

* The XPathFactory class is used for creating XPath objects

* The XPathConstants class defines the data types such as
Boolean, NodeSet, number, and string for working with

nodes in and XML document

72
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Terminology
<library> library is the parent of book; book is
<book> the parent of the two chapters
<chapter> The two chapters are the children of

</chapter> book, and the section is the child of
the second chapter

<chapter> « The two chapters of the book are
<section> siblings (they have the same parent)
<paragraph/> « library, book, and the second chapter
</:::;zzr:ph/> are the ancestors of the section
<lchapter> * The two chapters, the section, and
<lbook> the two paragraphs are the
<fibrary> descendents of the book

73

Slashes

* Apath that begins with a / represents an absolute path, starting from
the top of the document
- Example: /email/message/header/from
- Note that even an absolute path can select more than one element
- Aslash by itself means “the whole document”
* Apath that does not begin with a / represents a path starting from the
current element
- Example: header/from
* Apath that begins with // can start from anywhere in the document
- Example: //header/from selects every element from that is a child of an
element header

- This can be expensive, since it involves searching the entire document

75
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XPath

¢ /library =the root element (if named library )

¢ /library/book/chapter/section = every section element in
a chapter in every book in the library

* section = every section element that is a child of the
current element

* . =the current element

* .. =parent of the current element

* /library/book/chapter/* = all the elements in

/library/book/chapter

74

Brackets and last()

* Anumber in brackets selects a particular matching child
(counting starts from 1, except in Internet Explorer)
- Example: /library/book[1] selects the first book of the library
- Example: //chapter/section[2] selects the second section of every
chapter in the XML document
- Example: //book/chapter[1]/section[2]
- Only matching elements are counted; for example, if a book has both
sections and exercises, the latter are ignored when counting sections
* The function last() in brackets selects the last matching child
- Example: /library/book/chapter{last()]
* You can even do simple arithmetic
- Example: /library/book/chapter{last()-1]

76




Stars

* Astar, or asterisk, is a “wild card’—it means “all the

elements at this level”

o Example: /library/book/chapter/* selects every child of every
chapter of every book in the library

o Example: //book/* selects every child of every book
(chapters, tableOfContents, index, etc.)

o Example: /*/*/*/paragraph selects every paragraph that has
exactly three ancestors

o Example: //* selects every element in the entire document

77

Attributes (2)

* /Ichapter[@num] selects every chapter element with an
attribute num

* /Ichapter[not(@num)] selects every chapter element that
does not have a num attribute

* /Ichapter[@*] selects every chapter element that has any
attribute

* /Ichapter[not(@*)] selects every chapter element with no

attributes

79
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Attributes (1)

* You can select attributes by themselves, or elements that have
certain attributes
- Remember: an attribute consists of a name-value pair, for example in
<chapter num="5">, the attribute is named num
- To choose the attribute itself, prefix the name with @
- Example: @num will choose every attribute named num
- Example: //@* will choose every attribute, everywhere in the
document
* To choose elements that have a given attribute, put the attribute
name in square brackets
o Example: //chapter[@num] will select every chapter element
(anywhere in the document) that has an attribute named num

78

Values of attributes

* //chapter[@num=3" selects every chapter element with an
attribute num with value 3

* //chapter[not(@num)] selects every chapter element that does
not have a num attribute

* //chapter[@*] selects every chapter element that has any
attribute

* //chapter[not(@*)] selects every chapter element with no
attributes

* The normalize-space() function can be used to remove leading
and trailing spaces from a value before comparison

o Example: //chapter[normalize-space(@num)="3"]

80




XPath Example

public static void main(String[] args)
throws ParserConfigurationException, SAXException,
IOException, XPathExpressionException {

DocumentBuilderFactory domFactory =
DocumentBuilderFactory.newInstance() ;

domFactory.setNamespaceAware (true) ;

DocumentBuilder builder = domFactory.newDocumentBuilder () ;

Document doc = builder.parse("files/persons.xml");

XPath xpath = XPathFactory.newInstance() .newXPath();
// XPath Query for showing all nodes value
XPathExpression expr = xpath.compile("//person[@id='2"]/*/text()");

Object result = expr.evaluate (doc, XPathConstants.NODESET) ;

NodeList nodes = (NodeList) result;

for (int i = 0; i < nodes.getLength(); i++) {
System.out.println(nodes.item(i) .getNodeValue());

}

81

Difference between SAX and DOM

I

SAX reads the XML document and DOM reads the entire XML

sends an event for each element document into memory and stores it
that it encounters as a tree data structure
Sequential access Random access

Slow and requires huge amounts of
Fast and requires very little memory memory, so it cannot be used for
large XML documents

Changing the XML document in

Cannot update documents
memory
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Advanced Java Programming Course

Java Database Conne ity

By V& Van Hai
Faculty of Information Technologies
Industrial University of Ho Chi Minh City

JDBC basic

Part 1

21/01/2021

Session objectives

* JDBC basic
* Working with JDBC
* Advanced JDBC programming

Definitions of JDBC

* JDBC APIs, which provides a set of classes and interfaces written
in Java to access and manipulate different kinds of database.

* Defines the way how DB and application communicate with each
other.

* JDBC APIs has implementation separately by set of classes for a
specific DB engine known as JDBC driver.
o Define how a connection is opened
o How requests are communicated to a DB
o How SQL queries are executed, the query results retrieved.
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Advantages of JDBC

* Continued usage of existing data > ]
o Even if the data is stored on () !J 1!
different DBMS = L!J

* Vendor independent
o Thanks to the combination of Java
APTI and the JDBC APT

* Platform independent

* Ease of use

T

JDBC architecture

(2)

33

* ODBC Driver

ODBC DataSource
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How Application and Backend Database communicate?

Java application

JDBC API

JDBC Driver Manager

JDBC Driver API

Vendor-
JDBC/ODBC supplied
Bridge JDBC driver

oDBC L>
o

!

(3 JDBC-to-database communication path
6
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JDBC Drivers

* JDBC driver is base of JDBC API

* Responsible for ensuring that an application has a consistent and
uniform access to any DB

* Converts the client request to a DB understandable, native
format and then presents it to the DB

* Handled DB response, and gets converted to the Java format
and presented to the client.
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Types of JDBC driver

‘ Driver Type Driver Name ‘ Description \

ODBC-JDBC Bridge Translates JDBC calls into ODBC

Type I
calls

Type I Native API-Java/Partly Java | Translates JDBC calls into
database-specific calls or native
calls

Type 11 JDBC Network-All Java

+ Type IV

Maps JOBC calls to the underlying
“network” protocol, which in turn
calls native methods on the server

Native Protocol-All Java Directly calls ROBMS from the
client machine

J0BC Driver
Manager or
DataSource Object

Pure o
JOBC Driver

8/44
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Three-Tier Data Processing Model

Java appletor
HTML browser

* The "middle-tier" is employed to
send the client request to the I
DB server.

Application Server
(JAVA)

JbBC

* The DB server processes the I

request

* Then DB server sent back the
results to the middle tier which
again sends it to the client.

Client Machine (GUI)

HTTP, RMI, CORBA, or other calls

Server machine (business logic)

DBMS-proprietary protocol

Database server

1

I

Two-Tier Data Processing Model

* The client communicates directly to
the DB server without the help of

Java Application

JoBC

any middle-ware technologies or
another server.

* JDBC API translate and sent the
client request to the DB.

* The result are delivered back to the
client again though the JDBC APT

Client Machine

DBMS-proprietary protocol

Database server

10
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JDBC Application Development Process

0. Register and Loading the JDBC driver with ‘

Register the JDBC Driver

DriverManager

l

1. Establish a DB connection

‘ Establish a Database Connection ‘

l

2. Create a SQL statement

‘ Create and Execute an SQL Statement ‘

3. Execute a SQL statement

l

Process the Results

4. Process the SQL Query results

l

5. Close the DB connection

‘ Close the Database Connection ‘

12
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Create project with JDBC

({5 Project Explorer §2 = \‘\—"_?;l e -~ = 0O
4 &-{9 JavaldbcTutorial

b §B src

> = JRE System Library [JavaSE-1.7]

4 (= libs
jtds-1.3.1 jar
2 mysql-connector-java-5.1.18-bin jar
ojdbcb.jar
2 sqljdbcd jar

13
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#0: Loading and register the JDBC driver with
DriverManager

* DriverManager class
o Manages the set of JDBC drivers available for an application.

* Class.forName() method
o To create an instance of the specified driver class
o Register it with the DriverManager class.

*  Syntax: Class.forName ( <driver> );

¢ Popular drivers:

String odbc_driver="sun.jdbc.odbc.JdbcOdbcDriver”;

String msSQL_driver="com.microsoft.sqlserver.jdbc.SQLServerDriver";
String mySQL_driver="com.mysql.jdbc.Driver";

String oracle_driver="oracle.jdbc.driver.OracleDriver";

15
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| {8} Properties for JavaldbcTutorial =
type filter text Java Build Path Pryovw
> Resource g ~
Builders (3 Source | 1= Projects | = Libraries ‘Oﬁ} Order and Export!
Hibernate Settings JARs and class folders on the build path: /ﬁ
Java Build Path 5 .
> E\ JRE System Library [JavaSE-1.7] Add JARs...
> Java Code Style i 7 |:>
> Java Compiler Add External JARs...
> Java Editor
Javadoc Location Add Variable...
A
Project References dd Library
Run/Debug Settings Add Class Folder...
> Task Repository
Task Tags Add External Class Folder...
Templates
> Validation Edit..
WikiText
Remove
Migrate JAR File...
@ [ OK ] [ Cancel

T

#1: Establishing Database Connection

* Use getConnection() method of DriverManager class

* Connection URL:
Syntax protocol : <subprotocol> : <subname>
1 protocol: protocol name for accessing the DB
2. subprotocol: recognizes the underlying DB source

3. subname: identifies the DB name

* Syntax:
ronnection con=DriverManager.getConnection(url, "username", "password"); |

* Popular URL
String jdbc_url="jdbc:odbc:your DSN";
String msSQL_url="jdbc:sqlserver://serverName:1433;databaseName=databaseName";
String mySQL_url="dbc:mysql://serverName:3306/databaseName";
String oracle_url="jdbc:oracle:oci:@serverName/schemaName" ; "
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3= import java.sql.Connection;
4 import java.sql.DriverManager;

public class ConnectMsAccessDBSample {

Establishing Database Connection
Example: Connect to Ms Access

public static void main(String[] args) throws Exception {
Class. forName("sun.jdbc.odbc.JdbcOdbcDriver");
Connection con=null;
try {
String filepath="data/myDB.accdb";
String url="jdbc:odbc:Driver={Microsoft Access Driver (*.mdb, *.accdb)};" +
"DBQ="+filepath;
con=DriverManager.getConnection(url,"admin","");
//do your works
} catch (Exception e) {
e.printStackTrace();
}finally{
con.close();

17

#2: Creating a SQL Statement

* “Statement” object represent a "command"” send to the

. <<interface>>
database for query execution Stalement |
1
* Three categories of Statement ¥ &
1. Statement:
° Execute SQL queries with no parameters to be parsed. <<interf -
2. PreparedStatement: PreparedSiatement
o Execute a precomplied SQL statement with or without
IN parameters -y
3. CallableStatement:
° Execute a call to store procedure. <<interf >
*  Samples: CollobleStatement
Statement stmt=con.createStatement();
PreparedStatement pstmt= con.prepareStatement(sql);
CallableStatement cstmt=con.prepareCall(sql);
19

eta ion to database
Example: Connect o MySQL

Connection con = null;
try{
//Step 1l: Get a connection to database
String url = "jdbc:mysqgl://localhost:3306/employeedb”;
String user = "root";
String password = "12345678";

System.out.println ("Success");
}ecatch (Exception ex) {
ex.printStackTrace () ;
}f£inally{
try{
if (con != null)|
con.close();
}catch (Exception ex) {
ex.printStackTrace () ;
}

con = DriverManager.getConnection(url, user, password);

18
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example: Create a Statement object

* The Statement object is based on connection.
o It will be used later to execute SQL query.

//Step 1: Get a connection to database

String url = "jdbc:mysql://localhost:3306/employeedb";
String user = "root";

String password = "12345678";

//Step 2: Create a statement object
Statement myStmt = con.createStatement();

con = DriverManager.getConnection(url, user, password);

20




#3: Execute a SQL statement
* Execute methods of Statement object:

- executeUpdate: exec a non return value query
(delete,insert,update..queries).

o

executeQuery: execute and return a set of records.
executeBatch: execute a batch of commands.

o

- execute: multipurpose command to execute any types of SQL

command.
Example:

|-

//Step 2: Create a statement object

Statement myStmt = con.createStatement();

//Step 3: Execute SQL query

ResultSet myRs = myStmt.executeQuery("Select * From Employees");
[ I 21
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Example

Select Emp _Id, Emp No, Emp Name from Employee

1 2 3
next() EWPD _[EMP.NO _[EMPNAME _| Connection connection = ....;
next() 789 E783 - KNG
i) 7566 E7566 - JONES Statement statement =
ne

7902 E7902 - FORD connection.createStatement();
7369 E7369 - SMITH #

7693 E7698 - BLAKE

7499 E7499 * ALLEN E

7521 E7521 -~ WARD 5 ResultSet rs = statement.executeQuery(sql);
7654 E7654 * MARTIN

7782 ET182 < CLARK

10 768 ET8 - SCOTT - while (rs.next()) {

n 7844 E784 - TURNER int empld = rs.getInt(1);
7876 E7876 - ADAMS

String empNo = rs.getString(2);
13 7900 E7900 - ADAMS o & 8(2);

E 7934 EM34 - MILLER String empName = rs.getString("Emp_Name");

) P P P Y

|

IS

| O O I O O O I I S

23
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#4 - Process the SQL Query results

* Represent as "ResultSet"” object BOR
Employee_Name

* A table of data representing a database result set

Annal

* Generated by executing a SQL SELECT statement P::
* In the beginning, the cursor is positioned before the

first row. Jack

* The next() method moves the cursor to the next row EOF

o Returns false when there are no more rows in the
ResultSet object
* A default ResultSet object is not updatable and has a
cursor that moves forward only

252/44
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ResultSet object

* ResultSet object :
o Get aset of records after execute a select sql command.

ResultSet rs = statement.executeQuery(sql) ;

o

Using getXXX() methods to get specify values from ResultSet
String id=rs. getString(“StudentID”) ;

o Parameters in getXXX() methods can be a database field name or the

index of DB field. Database column nhumbers start at 1.

Each getXXX() method will make reasonable type conversions when

o

the type of the method doesn't match the type of the column.
o SQL data types and Java data types are not exactly the same

24
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SQL data type vs. Java data type
Or. | SQL data type Java data type
1 INTEGER or INT int
2 SMALLINT short
3 NUMERIC(in,11), DECIMAL(in,n)or DEC(in, 1) Jjava.sql. Numeric
4 FLOAT(n) double
5 REAL float
6 DOUBLE double
7 CHARACTER ()or CHAR (1) String
8 VARCHAR(1) String
9 BOOLEAN boolean
10 | DATE Jjava.sql.Date
11 | TIME Jjava.sql. Tune
12 | TIMESTAMP Jjava.sql. Tunestamp
13 | BLOB java.sql.Blob
14 | CLOB Jjava.sql.Clob
15 | ARRAY Jjava.sql. Array
SQL data types and their corresponding Java language types
25
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Batch Updates

ey

ResultSet example

//Step 3: Execute SQL query
ResultSet myRs = myStmt.executeQuery (
"Select last name,first name,email " +
"From Employees"):;
//Step 4: Process Results set
while (myRs.next ()) {
System.out.println (myRs.getString(1l)):
System.out.println(myRs.getString("first name")):;
System.out.println (myRs.getString(3)):

26
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#5: Closing the Database Connection

¢ Use close() method of Connection, Statement, ResultSet object.

* Batch Update allows to submit multiple update commands together as a
single unit, or batch, to the underlying DBMS.

* The commands in a batch can be actions such as INSERT, UPDATE, and
DELETE .However, you cannot add SELECT commands to a batch.

* To execute a batfch, you first create a Statement/PreparedStatement
object in the usual way:
o Statement statement = conn.createStatement();

* Now, instead of calling executeUpdate, you call the addBatch method:
o String sglCommand = ". . ."
o statement.addBatch (sglCommand) ;

* Finally, you submit the entire batch:
o int[] counts = stat.executeBatch();

27

* Database connections should be closed within a finally block.

Connection con=null;

try {
con=DriverManager.getConnection(url,"username
//do your work

} catch (Exception e) {
//processing your exceptions

}finally{
//close all connections, statements,...
con.close();

wow

, "password

")s

258/44
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JDBC data access statements

// Statement creation
Statement statement = connection.createStatement();
// Query string
String query = <SQLQuery>; // CRUD
// for retrieve data
ResultSet result = statement.executeQuery (query);
while (result.next()) {
result.getString (<ColName>) ;
result.getInt (<ColName>) ;
result.getFloat (<ColName>) ;
}
// for data modification: insert, update, delete

int nbUpdated = statement.executeUpdate (query) ;

29

Working with JDBC

Part 2
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JDBC ResultSet update preparation

// for use with ResultSet only

// No “previous” method using, no update

connection.createStatement (
ResultSet.TYPE FORWARD ONLY,
ResultSet.CONCUR READ ONLY);

// with “previous” method using, update

connection.createStatement (
ResultSet.TYPE SCROLL SENSITIVE,
ResultSet.CONCUR UPDATABLE) ;

30
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Execute queries

* Execute select sql statement :

String sql="select * from sampleTable";
ResultSet rs=statement.executeQuery(sql);
//processing with resultset object

* Execute insert,update, delete sql statement

String sql="insert into aTable values('a','b")";
int recNum=statement.executeUpdate(sql);
if(recNum>0)

System.out.println(“successfull™);

32
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Execute sql statement with parameters

* Using parameters in your sql statement likes sample follow :
o String pSqgl=“select * from tblClass where classID=?"
where ? replace for an parameter

* To passing parameter in this case, we must use PrepareStatement
objecct instead of using Statement object.
o PreparedStatement pstmt=con.prepareStatement (pSql) ;

* Before executing the prepared statement, you must bind the host
variables to actual values with a setXXX() method.
o Ex:setString(1, CDTH4C');
o The position 1 denotes the first "2 and so on.

33

Scrollable and Updatable Result Sets
Updatable Result Set

* Updatable
o Allow change the data in the existing row, to insert a new row, or
delete an existing row then copy the changes to the database.
o The concurrency type of a result set determines whether it is

updatable or not.

Concurrency name Description

CONCUR_READ_ONLY For a ResultSet object that may
NOT be updated.

CONCUR_UPDATABLE For a ResultSet object that may be

updated.

35
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Scrollable and Updatable Result Sets
Scrollable Result Set

* Scrollable
o Refers to capability o move forward, backward or go directly to a

specific row.

ResultSet type Description

TYPE_FORWARD_ONLY For a ResultSet object whose cursor
may move only forward.

TYPE_SCROLL_INSENSITIVE For a ResultSet object that is
scrollable but generally not sensitive to
changes made by others.

TYPE_SCROLL_SENSITIVE For a ResultSet object that s
scrollable and generally sensitive to
changes made by others.

34
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resultSetType Y nghia

TYPE_FORWARD_ONLY - ResultSet chi cho phép duyét tlr trén xudng dudi, titrai sang phai. Day 14
kiéu méc dinh clia céc ResultSet.

TYPE_SCROLL_INSENSITIVE |- ResultSet cho phép cudn tién Ili, sang trai, sang phai, nhung khong nhay
véi cac su thay di die ligu dudi DB. Nghia Ia trong qué trinh duyét qua mot
ban ghi va liic ndo d6 duyét lai ban ghi d, no khdng Iy céc diF ligu moi nhét
clia ban ghi ma 6 thé bj ai 6 thay ddi.

TYPE_SCROLL_SENSITIVE - ResultSet cho phép cudn tién I, sang tréi, sang phai, va nhay cam véi st
thay ddi dir ligu.

resultSetConcurrency |Y nghia
CONCUR_READ_ONLY |- Khi duyét di ligu véi céc ResultSet kidu ny ban chi co thé doc d@ ligu.

CONCUR_UPDATABLE |- Khi duyét di liéu véi cac ResultSet kiéu nay ban chi ¢ thé thay d0i di liéu tai noi
con tro ding, vi dy update gié trj ¢4t ndo do.

36
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Scrollable and Updatable Result Sets

* To obtain scrolling result sets from your queries, you must obtain a
different Statement object with the method:
Statement stat = conn.createStatement (rs_type,

concurrency) ;

* For a prepared statement, use the call
PreparedStatement stat = conn.prepareStatement (

command, rs_type, concurrency);

* Example:

Statement stmt = conn.createStatement (
ResultSet.TYPE SCROLL_ INSENSITIVE,
ResultSet.CONCUR_READ_ONLY) ;

ResultSet rs=stmt.executeQuery(sql);

37

Scrollable and Updatable Result Sets
Updatable Result Set

* Update the row under the cursor :
o Using updateRow() method of updatable resulset
o Example:
+ rs.updateString(“className", “your enter class Name");
* rs.updateRow();

* Insert new row to ResultSet:

o rs.moveToInsertRow(); //create new insert row

o Call rs.updateXXX("fieldName" value) methods.

o Call rs.insertRow() ;//actual insert row

o Call rs.moveToCurrentRow();//move to previous row.
* Delete the row under the cursor:

o rs.deleteRow();

39
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Scrollable and Updatable Result Sets
Scrollable Result Set

* After create the scrollable ResultSet, we can scrolling is very simple:
o rs.next(); //move next record.
o rs.previous(); //move previous record.
o rs.first(); //move to first record.
o rs.last(); //move to last record.
o rs.relative(n); //move the cursor over n record(s).
o rs.absolute(n); //set the cursor to a row nth
o int n= rs.getRow().//gets the number of the current row
//Rows are numbered starting with 1.
o rs.beforeFirst().//before the first position.
o rs.afterlast();// after the last position.

38
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Student object

public class Student {
private String studentID;
private String lastName;
private String firstName;
private String email;
private String classID;
private float avgScorel;

40
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Select sql statement

public List<Student> getAllStudents() {
ArraylList<Student> list = new ArraylList<Student>();
Connection con = Database.getInstance().getConnection();
PreparedStatement stmt = null;
ResultSet rs = null;
try {
stmt = con.prepareStatement("select * from student");
rs = stmt.executeQuery(Q);
while(rs.next()){
Student st = revertRowToStudent(rs);
list.add(st);

}
} catch (SQLException e) {
e.printStackTrace(Q);
}finally {
close(rs, stmt);

}

return list;

41
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Update sql statement

public void updateStudent(Student student) {

Connection con = Database.getInstance().getConnection();

PreparedStatement stmt = null;

String sql = "update student "

+ "set lastname = ?,

"firstname = 7, "
"email = ?, "
"classid = ?,
"avgscore = ? "
"where studentid = ?";

+oF o+

try {
stmt = con.prepareStatement(sql);
stmt.setString(l, student.getLastName());
stmt.setString(2, student.getFirstName());
stmt.setString(3, student.getEmail());
stmt.setString(4, student.getClassID());
stmt.setFloat(5, student.getAvgScore());
stmt.setString(6, student.getStudentID());
stmt.executeUpdate();

} catch (SQLException e) {
e.printStackTrace(Q);

}finally {
close(stmt);

i
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insert sql statement

public void addStudent(Student student) {

Connection con = Database.getInstance().getConnection();

PreparedStatement stmt = null;

try{
stmt = con.prepareStatement("insert into student values(?, ?, 7, 7, 72, )");
stmt.setString(l, student.getStudentID());
stmt.setString(2, student.getLastName());
stmt.setString(3, student.getFirstName());
stmt.setString(4, student.getEmail());
stmt.setString(5, student.getClassID());
stmt.setFloat(6, student.getAvgScore());
stmt.executeUpdate();

}catch(SQLException ex){
ex.printStackTraceQ);

}finally {
close(stmt);

}
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delete sql statement

public void deleteStudent(String studentID) {
Connection con = Database.getInstance().getConnection();
PreparedStatement stmt = null;
String sql = "delete from student where studentid = ?";
try {
stmt = con.prepareStatement(sql);
stmt.setString(l, studentID);
stmt.executeUpdate();
} catch (SQLException e) {
e.printStackTrace(Q);
}finally {
close(stmt);
}
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Exam sql statement with parameters

public Student getStudent(String studentID) {
Connection con = Database.getInstance().getConnection();
PreparedStatement stmt = null;
ResultSet rs = null;
Student st = null;
String sql = "select * from student where studentid = ?";
try {
stmt = con.prepareStatement(sql);
stmt.setString(1l, studentID);
rs = stmt.executeQuery();
if(rs.next())
st = revertRowToStudent(rs);
} catch (SQLException e) {
e.printStackTrace(Q);
}finally {
close(rs, stmt);
}

return st;

45

CallableStatement

Introduction

* A CallableStatement object provides a way to call stored
procedures in a standard way for all RDBMSs.

* This call is written in an escape syntax that may take one of two
forms:
o One form with a result parameter.
o And the other without one.

* Both forms may have a variable number of parameters used for
input (IN parameters), output (OUT parameters), or both
(INOUT parameters).

47
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Advanced JDBC
programming
Part 3
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CallableStatement

Syntax for calling stored procedure

* Syntax for calling a stored procedure in JDBC is:
o {call procedure namel[ (?, ?, ...)]}
* Stored procedure that returns a result parameter is:
o {? = call procedure namel[(?, ?, ...)]}
* Stored procedure without parameter:
o {call <procedure name>}
* Creating a CallableStatement Object :
CallableStatement cstmt = con.prepareCall("{call
procedureName (?, ?)}1");
o Note: The "?" placeholders are IN, OUT, or INOUT parameters depends
on the stored procedure procedureName.
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CallableStatement

IN parameters

* Passing in any IN parameter values to a CallableStatement
object is done using the setXXX methods inherited from
PreparedStatement.

* The type of the value being passed in determines which setXXX
method to use.

* For example:

o CallableStatement cs=con.prepareCall ("{call myProc(?)}");
o cs.setString(1,"cntt");

49

CallableStatement
INOUT parameters

* A parameter that supplies input as well as accepts output (an
INOUT parameter) requires a call to the appropriate setXXX
method (inherited from PreparedStatement) in addition to a call
to the method registerOutParameter.

* The setXXX method sets a parameter's value as an input
parameter, and the method registerOutParameter registers its
JDBC type as an output parameter.

CallableStatement cstmt = con.prepareCall( "{call reviseTotal(?)}");
cstmt.setInt(1, (byte) 25); //IN
cstmt.registerOutParameter(1,java.sql.Types.INTEGER);
cstmt.execute();

byte x = cstmt.getByte(1);//0UT 51

CallableStatement
OUT parameters

* If the stored procedure returns OUT parameters, the JDBC type
of each OUT parameter must be registered before the
CallableStatement object can be executed .

* Registering the JDBC +tfype is done with the method
registerOutParameter.

* Then after the statement has been executed, CallableStatement's

getXXX() methods can be used to retrieve OUT parameter values.

CallableStatement cstmt = con.prepareCall("{call getTestData(?)}");
cstmt.registerOutParameter(1,java.sql.Types.TINYINT);
ResultSet rs = cstmt.executeQuery();

// . . . retrieve result set values with rs.getXXX methods
byte x = cstmt.getByte(1);
//do yout works 50
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Transaction
Introduction

* The major reason for grouping commands into fransactions is database
integrity.

¢ If you group updates to a transaction, then the transaction either succeeds
in its entirety and it can be committed, or it fails somewhere in the middle.
In that case, you can carry out a rollback and the database automatically
undoes the effect of all updates that occurred since the last committed
transaction.

¢ By default, a database connection is in autocommit mode, and each SQL
command is committed to the database as soon as it is executed. Once a
command is committed, you cannot roll it back.

* To check the current autocommit mode setting, call the getAutoCommit()
method of the Connection class.

52




W

Transaction
Implementing transaction

1. You turn off autocommit mode with the command:
conn.setAutoCommit (false) ;
2. Now you create a statement object in the normal way:
Statement stat = conn.createStatement();
3. Call executeUpdate any number of times.
4. When dll commands have been executed, call the commit
method:
conn.commit () ;
5. However, if an error occurred, call :

conn.rollback();

53
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Transaction
Implementing transaction with batch update

* For proper error handling in batch mode, you want to treat the
batch execution as a single transaction. If a batch fails in the
middle, you want to roll back to the state before the beginning of
the batch.

boolean autoCommit = con.getAutoCommit();
try{
con.setAutoCommit(false);
Statement stat = con.createStatement(
/7/7- -« -
// keep calling stat.addBatch(. . .);
//-

stat.executeBatch();

con.commit();
Jcatch(SQLException sqlEx){

con.rollback();

2 g

finally{
con.setAutoCommit(autoCommit);

} 54
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Metadata

* JDBC can give you additional information about the structure of
a database and its tables. For example, you can get a list of the
tables in a particular database or the column names and types of
a table

* In SQL, data that describes the database or one of its parts is
called metadata (to distinguish it from the actual data that is
stored in the database). You can get two kinds of metadata:

about a database and about a result set.
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Metadata
Getting Information about a Result Set

* When you send a SELECT statement using JDBC, you get back a
ResultSet object containing the data that satisfied your criteria.
You can get information about this ResultSet object by creating a
ResultSetMetaData object and invoking ResultSetMetaData
methods on it.

* Ex:

ResultSetMetaData rsmd = rs.getMetaData() ;

int numCols = rsmd.getColumnCount();
for (int i = 1; i<=numCols; i++){
System.out.println(
“Column Name:"+rsmd.getColumnName (i)+
" Type:"+rsmd.getColumnTypeName(i)+
" Nullable:"+rsmd.isNullable(i)

)5 56

ResultSet rs = stmt.executeQuery(“select * from tblClass™);




Metadata

Getting Information about a Database or Database System

* Once you have an open connection with a DBMS, you can create a
DatabaseMetaData object that contains information about that
database system. Using the Connection object con, the following
line of code creates the DatabaseMetaData object dbmd:

o DatabaseMetaData dbmd = con.getMetaData () ;

* So you can use it's method to get all tables, store procedure,
view,... from the database.

* Example

DatabaseMetaData dbmd=con.getMetaData();
String[]tb1Type={"TABLE","VIEW"};
ResultSet rs=dbmd.getTables(null,null,null,tblType);
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Row Sets
CachedRowSet (1)

* A CachedRowSet allows disconnected operation.

* A cached row set contains all data from a result set.

* You can close the connection and still use the row set.

* Each user command simply opens the database connection, issues a
query, puts the result in a row set, and then closes the database
connection.

* You can modify the data in a cached row set.

* The modifications are not immediately reflected in the database.

* You need to make an explicit request to accept the accumulated
changes.

* The CachedRowSet reconnects to the database and issues SQL

commands to write the accumulated changes. 59
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Row Sets

* The RowSet interface extends the ResultSet interface, but row
sets don't have to be tied to a database connection.

* The javax.sql.rowset package provides the following interfaces
that extend the RowSet interface:
o CachedRowSet
- WebRowSet
o FilteredRowSet and JoinRowSet
o JdbcRowSet
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Row Sets
CachedRowSet (2)

* Cached row sets are not appropriate for large query results.
¢ You can populate a CachedRowSet from a result set:

ResultSet rs=stmt.executeQuery(sql);

CachedRowSet rowset=new com.sun.rowset.CachedRowSetImpl();
rowset.populate(rs);

con.close();//now ok to close database connection

* If you modified the row set contents, you must write it back to the
database by calling
o rowset.acceptChanges (con);

* A row set that contains the result of a complex query will not be able to
write back changes to the database.

*  You should be safe if your row set contains data from a single table.
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Row Sets
Other Row sets

* A WebRowSet is a cached row set that can be saved to an XML file.
The XML file can be moved to another tier of a web application,
where it is opened by another WebRowSet object.

* The FilteredRowSet and JoinRowSet interfaces support lightweight
operations on row sets that are equivalent o SQL SELECT and
JOIN operations. These operations are carried out on the data
stored in row sets, without having to make a database connection.

* A JdbcRowSet is a thin wrapper around a ResultSet. It adds useful
getters and setters from the RowSet interface, turning a result set

into a "bean."
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FAQ
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That’s all for this session!

Thank you all for your attention and patient !

64




