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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




Bai giang

LAP TRINH JAVA

Lé Pinh Thanh
B6 mon Mang va Trugn théng May tinh
Khoa Cdng ngh Thong tin
Truong Dai hoc Cong ngd, PHQGHN

Lé Pinh Thanh, @ ban & Java

Bai 1

Co ban vé Java




No6I dung
.
o Lap trinh Wi Java

e MOitruong

e Cac phién bn

« Kiéu diliéu

« Bién, mang

e Toanftr

« Khailénh

Lé Pinh Thanh, @ ban & Java

Lap trinh wi Java

. Text Byte code Binary
Java la ngén nglap

trinh heéng ddi tuong
dwoc phét trien bsi Sun,
nay thuc Oracle

«Manh g et
Phan tan b ®
*Pa luong L

Doc lap nén

'Khé ChU)én MyProgram, java
*An ninh cao -
’Hiéu néng cao Java Virtual Maching plzttarr

{ Hardware-Based Platiorm

Lé binh Thanh, @ ban V& Java




MOI truong
.|

 JRE (Java Runtime - o

Environment) baoém
 May Javaio (JVM — Java
Virtual Machine),
e Thu vién cac bp thuc thi
* Bo khai dongung dung Java
can thiét dé chay tng dung viet
bang java.

Lé Pinh Thanh, @ ban & Java

= 1 hin
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MOI truong
.|

» JDK (Java Development Kit) ba~ 0 ii.60 21

gom

»  Céc cdng g dé phat trin ing dung Java
nhu cdng @ bién dqh, ¢ loi, chay tng
dung hay céng g viét tai liéu, cong @
triéu goi tur xa, ...

« JRE

«  Thu vién cin cho cac congephat trién

« Céc tptieudé C (.h)dé lap trinh ma
native

»  Céc chrong trinh nmdu s dung Java API

«  Cac applet varng ding mau

«  Mangun cia JDK

Lé binh Thanh, @ ban V& Java
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MOi truong

.|

* IDE (Integrated Development
Environment)

« La mbi treong tich lyp cho ‘,
phép hp trinh, dch, g 16i, Ed
kiém thir cacting dung MetBeans IDE

« Lién két sir dung JDK 6.9,1
« Cung @p trinh san thao, céng

cu thiét ké tryc quan, conge

quan ly ma ngwn, tich hyp

CSsDL, ...

Lé Binh Thanh, @ ban vé Java

Cac phién Bn

Java SE cho phét tén tng dung Desktop
Java EE: cho phét tén tng dung phia Server
Java ME: cho phat tén ttng dung trén thét bi
di dong, ém tay

JavaFX: cho phéat tén ¢ng dang web

Lé binh Thanh, @ ban V& Java




Kiéu dir liéu

byte: nguyén c6 du, 8-bit
short: nguyén c6 du, 16-bit
int: nguyén c6 du, 32-bit
long: nguy&n c6 du, 64-bit
float: thuc, 32-bit

fouble: thuc, 64-bit

char: 16-bit Unicode
boolean true/false

String: xau ky r (I6p)

Lé Pinh Thanh, @ ban & Java

Bién
L]

Bién thé hién: Truong khéng inh
Bién lép: Truong finh (static)

Bién cuc bd: Pugc khai bao, 8 dung trong
phuong thirc

Tham sb: Pau vao ¢a phrong thic

Tén: bao §m chir cai, $, , $, khong bt dau
bang $, phan bét chir hoa-throng.
Khai bao:Kiéu_dir_liéu Tén_bién [= Gia_ti]

[, ...];

Lé binh Thanh, @ ban V& Java




Mang

» Khai bao:
Kiéu[] tén_ming;

Kiéu[] tén_ming = new Kéu[sd_phan_tir];

« Truy cép phan ti:

Tén_ming[ch_S];
e  Vidu:

Element

First index (at index 8)

[T T T T Iaf]

4— Array length is 10—

int[] a, float b[] = float[100];

a = int[500];

Lé Pinh Thanh, @ ban & Java

Of1 2 3 4 5 6 7\8 9— Indices

Toan fr

Toan tir Cu phap

Hau t expr++ expr--

Mot ngdi ++expr --expr +expr -expr ~ !
Nhan, chia, d *[ %

Cong tnr +-

Dich bit << >> >>>

Quan k¢ < > <= >= nstanceof

Bing nhau ===

Va bit &

Hosc loai trir (XOR) A

bit

Hozc bit |

Va logic &&

Hodc logic Il

Ba ngoi ?:

Gan = 4= = *= 2 %= &= M= |2 <<= >>=>>>=

Lé binh Thanh, @ ban V& Java




Ghi chu

» /I ghi chu trén mt dong
e [*ghichu

o trén

« nhiéu dong */

Lé Pinh Thanh, @ ban & Java

Khoi lénh

e Tap cac éEnhduoc dat gita { va }
e Vidu:

Lé binh Thanh, @ ban V& Java




CAu tracdiéu khién

e Tuan tu: Iénh viét trude duoc thuc hién trudc
* Reé nhanh:

o |f

e switch
« Lap:

o for

* while, do-while

Lé Pinh Thanh, @ ban & Java

If
L
if (didu_kien) lenh/khbi_lenh

[else Bnh_khac/kii_lénh_khac]

Vi du:
if (testscore >= 90) { grade ="'A’; }
else if (testscore >= 80) { grade ='B'; }
else if (testscore >= 70) { grade = 'C"; }
else if (testscore >= 60) { grade ='D"; }
else { grade ='F'; }

Lé binh Thanh, @ ban V& Java




switch
.

switch (béu_thic)

{
case gia_ir 1: cacénh 1
case gia_ir 2: cacénh 2
[default: cacénh]

}

«  Biéu thic va cac gia trco kiéu byte, short, int hic char
e Lénh break & dua chrong trinh thoat khbi switch

Lé Pinh Thanh, @ ban & Java

switch
L]

switch (month) {
case 1:
case 3:
case 5:
case 7:
case 8:
case 10:
case 12: numDays = 31; break;
case 4:
case 6:
case 9:
case 11: numDays = 30; break;
case 2: if (((year % 4 == 0) && !(year % 100 == 0)|| (year % 400 ==0) )
numbDays = 29; else numDays = 28; break;
default: System.out.printin("Invalid month."); break ;

}

Lé binh Thanh, @ ban V& Java




while

while didu_kién) lenh/khéi_lenh

Vi du:
int count = 1;
while (count < 11)

{

System.out.printin("Count is: " +
count);

count++;

}

Cha y: cacénh aia while én duadiéu_kién din chuyén
thanh false éu khdéng vongdp ss khong ding.

Lé Pinh Thanh, @ ban & Java

do-while

do lenh/khbi_Iénh while @iéu_kien);

Vi du:
int count = 1;
do
{

System.out.printin("Count is: " + count);
count++;

} while (count <= 11);

Cha y: cacénh aia do-while én duadiéu_kién din chuyén
thanh false éu khéng vongdp ss khong ding.

Lé binh Thanh, @ ban V& Java




for

e ———
for (khoi_tao; didu_kién; lenh) kenh/khbi 1énh

for(inti=1; i<11; i++)
{

}

System.out.printin("Count is: " + i);

Chua y: knh saudiéu_kién thuong dugc dungdé dua
diéu_kién dan chuyén thanh false

Khoi_tao hay Bnh saudiéu_kién c6 thé |a day cacénh cach
nhau léi dau phay ()

Lé Pinh Thanh, @ ban & Java

Thaydoi hoat dong lap
.

Trong cac éu truc kp (for, while, do-while), 8 dung
break dé két thic kp

continue dé bo qua vongp hién tai

Vi du:

int i; boolean foundit = false;

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

if (arrayOfints[i] == searchfor) { foundlIt = trudgreak; } }

String searchMe = "peter piper picked a peck of leidipeppers";
int max = searchMe.length(); int numPs = 0;

for (inti = 0; i < max; i++) {if (searchMe.charA}(i= 'p") continue; numPs++; }
System.out.printin("Found " + numPs + " p's in théngtr");

Lé binh Thanh, @ ban V& Java




Mot s vi du

«  Xem mdt sé6 chwong trinh méu

Lé Pinh Thanh, @ ban & Java

Thyc hanh

o Caidat JDK, NetBeans IDE

Lé binh Thanh, @ ban V& Java




Tiép theo
Lop vadoi tuong




Bai giang

LAP TRINH JAVA

Lé Pinh Thanh
B6 mon Mang va Trugn théng May tinh
Khoa Cdng ngh Thong tin
Truong Dai hoc Cong ngd, PHQGHN

Lé Binh Thanh, bp vadéi tugng trong Java

Bai 2

Lop vadoi tuong




No6I dung

Khai bao bp
Khai bao trong
Khai bao plrong thic
— Chong phrong thirc
- thng, thic tao
— Tham ¢
Khai b4aodbi tugng
Sir dung déi tuong
Péi tuong this
Lép long nhau
Goi lép
*  Phamvitruy cip
Kiéu ligt ké

Lé Binh Thanh, bp vadéi tugng trong Java

Khai bao bp

[public/private] clas§énlop {
/Ic&c twong (field),
/lpheong thirc tao (constructor)
llpheong thic khac (method)

Lé binh Thanh, 6p vaddi tugng trong Java




Khai bao trrong

Pham_vi_truy_dp Kiéu tén_torong;

public class Bicycle {
private int cadence;
private int gear;
private int speed,;

}

Pham vi truy cap c6 tté 1a: public/private/...

Lé Binh Thanh, bp vadéi tugng trong Java

Khai bao plrong thic

Pham_vi_truy_d@p Kiéu tén_pt (danh_séach_thand) s
{

cac Enhv 7

return béu_thirc néu Kiéu khac void

}

public class Bicycle {
public int speedUp(int increment)
{ speed += increment; return speed; }

}

Pham vi truy cip c6 tré [a: public/private!...

Lé binh Thanh, 6p vaddi tugng trong Java




Chong phrong thic
.

Mot [6p 6 the cé nheu phrong thic cung (clong - overload)
tén
- Cé&c phrong thirc chong nhau phi khac nhau ¢ sb
lwong/kiéu tham $.

public class DataArtist {
public void draw(String s) { ... }
public void draw(inti) { ... }
public void draw(double f) { ... }
public void draw(int i, double f) { ... }
}

Lé Binh Thanh, bp vadéi tugng trong Java

Phrong thic tao

Phrong thic tao la mjt phuong thirc dac biét
- Co tén trung téndp
- Khong c6 kéu (ngim dinh kiéu 1a 16p)
- Puoc goi ngam dinh khi ddi twong aia 16p duoc tao

public class Bicycle {
public int cadence;
public int gear;
public int speed;
public Bicycle(int sCadence, int sSpeed, int sGear)

{ gear = sGear; cadence = sCadence; speed = s3peed;

Lé binh Thanh, 6p vaddi tugng trong Java




Tham $ caa phrong thic
.

Mot phuong thirc ¢ the ¢6 0, 1 hgc nhiéu tham $
Tham $ ctaa phrong thrc cé tte 1a bien haic mang

public void moveCircle(Circle circle, int deltaX, ideltaY)

(.}

public Polygon polygonFrom(Point [] corners) {...}
public Polygon polygonFrom(Point... corners) {
int numberOfSides = corners.length;

Lé Binh Thanh, bp vadéi tugng trong Java

Khai baodoi tugng
.

TénLop tén dbi_tuong = new Phong_thrc_tao(tham_§)

Point originOne = new Point(23, 94);

Rectangle rectOne = new Rectangle(originOne, 100);20
Rectangle rectTwo; /IrectTwo == null
rectTwo = new Rectangle(50, 100); //rectTwo != null

Chu y: Khi chra i phuong thic tao va gan Kt qua cho
dbi tuong, d6i twong ch mai cé tén vadang king null

Lé binh Thanh, 6p vaddi tugng trong Java




Str dung d6i tuong

V6i truong va phrong thirc thuoe pham vi truy cip
* objectReference.fieldName;
* objectReference.methodName(argumentList);

Bicycle b = new Bicycle(12, 5, 6);
b.speedUp(5) ;

Lé Binh Thanh, bp vadéi tugng trong Java

this

Trong phrong thrc cia lop, tr khéa this c6 ngia “ddi tuong
hién tai” hoac phrong thic tao

public Rectangle() £his(0, 0, 0, 0)}

public Rectangle(int width, int height)this(0, 0, width,
height); }

public Rectangle(int x, int y, int width, int height) {
this.x = x; this.y = y; this.width = width; this.heigh
height;

Lé binh Thanh, 6p vaddi tugng trong Java




Nhom cac ép theo goi
.

Céc bp dugc t chirc quan ly thanh cac goi (package
Gitra cac goi c6 quandt‘chaa”: Goip chira goiq
Gitra goi va bp c6 quan B “chra”: G6ip chira lop C
Quan It “chta” gitta cac goi va gta goi wi | 6p tao thanh cay

Lé Binh Thanh, bp vadéi tugng trong Java

Tén goi va téndp

« Téngodi=Tén_goi_cha.Tén_gobi_con -

e Ténlép=Tén_gobi.Téndp
p.q /1go6iq
p.D INlop D
p.g.A 1lbp A
Khi khéng c6 s nhap nhing, co tié khong
can dung Tén_goi. tréc tén bp
D twongduong p.D

Lé binh Thanh, 6p vaddi tugng trong Java




Tén goi va téndp

Céc goi cung goi cha, cagp cung goi
khéngdugc trung tén nhau

thé trung tén

p.g.A khac p.A

Cac goi khac goi cha, caép khac gai cod

Lé binh Thanh, 6p vaddi tugng trong Java

TenGoi.TenLop tenDoituong = new TenGoi.TenLop();

Lé Binh Thanh, bp vadéi tugng trong Java

Stir dung l6p trong goi
.

. import TenGoi.TenLop;

« importTenGoi.*; /1t ca céc bp trong goi




Pham vi truy cip/tinh kha kién
.

e Céc bp va nhing trong, phrong thrc caa lop dugc bao vé
trugce truy cp trai phép.
. Pham vi truy cp lép:
«  public: c6 thé dugc truy cip boi | 6p bat ky khac
«  private: chi cé thé truy cap boi cac bp cung goi (mic
dinh)
. Pham vi truy cip phrong thrc va trong:
«  public: c6 thé truy cap tir I6p bit ky thusc pham vi truy
cap cia lép chra
«  private: khdngduogc truy cip tir bat ky |op nao khéac
«  protected: c6 thé truy cip boi cac I6p cung goi va cacdp
con

Lé Binh Thanh, bp vaddi tugng trong Java

Cac bp long nhau
.|
. Mot 16p c6 th duoc chra trong/thanh viénia mbt |6p khac
. Lop trong, \6i tu‘céch thanh viénia I6p chra, c6 tt truy

cap moi thanh plan khac da lop chira, dugc che i [6p chra
«  Lép trong c6 th tinh (static) hac khong

« Tinh: OuterClass.StaticNestedClass nestedObject =
new OuterClass.StaticNestedClass();

» Khong finh: OuterClass.InnerClass innerObject =
outerObject.new InnerClass();

class OuterClass {
class InnerClass { ... }

Lé binh Thanh, 6p vaddi tugng trong Java




Céc bp Iong nhau-Vi d
.

public class EvenArray {
private final static int SIZE = 15;
private int[] arrayOfints = new int[SIZE];
public EvenArray() { for (inti = 0; i < SIZE; i++] arrayOfints[i] = i; } }
public void printEven() {
InnerEvenlterator iterator = this.new InnerEvenltergto
while (iterator.hasNext()) { System.out.printin¢iagor.getNext() + " *); }
}
private class InnerEvenlterator {
private int next = 0;
public boolean hasNext() {return (next <= SIZE - }1);
public int getNext() {
int retValue = arrayOfints[next];
next += 2; return retValue; }
}
public static void main(String s[]) {
EvenArray ds = new EvenArray();
ds.printEven(); }
}

Lé Binh Thanh, bp vadéi tugng trong Java

Kiéeu liét ké
.
o Liétke lamdtkiéu di liéu chi bao @m hitu han cac gia
tri hing
public enum Day { SUNDAY, MONDAY, TUESDAY,

WEDNESDAY, THURSDAY, FRIDAY,
SATURDAY }

Day day;
switch (day) {

case MONDAY: System.out.printin("Mondays are
bad."); break; ...}
«  Téatcakiéu liét ké duoc ngim dinh ké thira tir
java.lang.Enum.

Lé binh Thanh, 6p vaddi tugng trong Java




Tiép theo
Giao dién va ke thira




Bai giang

LAP TRINH JAVA

Lé Pinh Thanh
B6 mon Mang va Trugn théng May tinh
Khoa Cdng ngh Thong tin
Truong Dai hoc Cong ngd, PHQGHN

Lé Pinh Thanh, Giao @h va I thra

Bai 3

Giao dién, ké thura




No6I dung

e Giao din
o Kéthura
« Pa hinh

* Lépao, phrong thic ao

Lé Pinh Thanh, Giao @h va I thra

Giao dgn

.

«  Giao dén la phrong tién dé giao tép

* D¢ “lap ghép” cac maun phan mém duoc voi nhau, cac
mé&dun phai “kh 6p” véi nhau & giao din.

e Taisao @n giao dén?

*  Mdinhém phat trén mt so md dun, khong phi quan
tamden ma bép trongia cac mfﬂun,do nhém khéc
phat trén, ch can cac nhom thdng rifh vai nhau &
giao dén

« Phét trén cac maun xi Iy chuyén nghiép va pén cho
cac nha phat tén phan mem, vi du thu vién do hoa.

Lé binh Thanh, Giao éh va K thira




Giao dén trong Java

* Duoc th ngha trong tr 16p, nhxng ch bao gm céac
hang £ va chr ky phuong thirc. KHONG c6 than
phuong thic.

«  Khéng cé tfe hién.

*  Chi dugc caidat va mo rong.

public interface OperateCar {
I/ khai bao ling, réu co
/I chix ky cac phrong thirc
int turn(Direction direction, double radius, double
startSpeed, double endSpeed);
int signalTurn(Direction direction, boolean signalOn);

}

Lé Pinh Thanh, Giao @h va I thra

Caidat giao dgén
.|
« Mot lép co the caidat nhidu giao dén
public class OperateBMW760i implements OperateCar {
/Il caidat than cac phong thic
int signalTurn(Direction direction, boolean signalOn)

{
/Ibat/tat dén trai
//bat/tit dén phii
}

/I cé&c phrong thirc khac khbng caitat phuong thic
cua giao dén

Lé binh Thanh, Giao éh va K thira




Mé& rong giao dén
.|
« Mot giao dén c6 thé mé rong nhiu giao dén khac

public interface Groupedinterface extends Interfacel
Interface2, Interface3 {

double E = 2.718282;
void doSomething (int i, double x);
int doSomethingElse(String s);

Lé Pinh Thanh, Giao @h va I thra

Sir dung giao dén
.|
«  Giao dién duoc sr dung nhr mot kiéu
«  Cécdbi tuong gan cho kin giao dén phai thuoc I6p cai
dat giao dgn

public interface | {}

public class A implements | {}

public class B {}

A a=new A();

B b = new B();

li=(l) a; /ldung

[i2 = (1) b; //sai

Lé binh Thanh, Giao éh va K thira




Ké thira
e ]

Mot 16p c6 the duoc dan xuat (derived) tr 16p khac, va do &y
ké thira (inherit) mi truong va phrong thic caa lép d6

« Lép duogc ké thiraduoc goi 1a 16p cha (superclass, parent class

haoic 16p co so (base class)
« Lép ké thiraduogc goi 1a 16p con (subclass, child class)dedop
dan xuét (derived class) hiw I6p mo rong (extended class)
«Trong java, 4t ca cac bp déu dugc dan xuét tir Object. Quan &
ké thira tao thanh cay hayau trac phan ép.

[

D

Lé Pinh Thanh, Giao @h va I thra

Ké thira va tinh ki kién

«  Kéthua va tinh kf kién

« Néu lsp cha vadp cond trong cling goi,dp con K
thira MOI truong/phrong thirc public, protected va
package-privatema I6p cha

«  Néu lop cha vadp cond cac goi khac nhaugp con
ké thira cac torong/phrong thirc public va protected.

«  Lop con khong k thira cac teong/phrong thire
private tr |6p cha

Lé binh Thanh, Giao éh va K thira

N—r



Chong/che teong/phrong thic

.|

e Truong lop con cung tén trong aia lop cha § chetruong
cua lop cha.

e Phurong thic tinh aia Iép con co clt ky trung phrong
thae tinh aia I6p cha ¢ che phuong thrc 16p cha

e Phurong thic khdng tnh aia lop con c6 clit ky trung
phueong thrc khdng thh aia I6p cha § chéng phuong
thac l6p cha

Lé Pinh Thanh, Giao @h va I thra

Chuyén kiéu trong sr dung d6i tuong
.

«  Co thé s dungdbi tuong l6p chadé tham chéu dén mot doi
tuong I6p con (chugn kiéu ngim dinh)
¢ Object obj = new MountainBike();
«  Bicycle byc = new MountainBike();
«  Khéngdugc sr dung déi tugng l6p condé tham chéu dén dbi
tuong l6p cha
+  MountainBike mbike = new Bicycle(); //sai
«  Néu mun sr dung ddi tuong I6p condé tham chéu dén déi
tugng I6p chadang tham ckiu dén déi tuong I6p con, phi c6
[énh chuyén kiéu ré rang
+  MountainBike mbike2 = byc; #Bi

«  MountainBike mbike3 = (MountainBike) byc; //okémbycdang
tham chéu dén ddi tugng MountainBike.

Lé binh Thanh, Giao éh va K thira




Kiém tra kiéu caa mot dbi tuong

» if (obj instanceof Class)

if (obj instanceof MountainBike) {
MountainBike myBike = (MountainBike) obj;

Lé Pinh Thanh, Giao @h va I thra

Pa hinh

.|
«  Pahinh (polymorphism): NBiu dang/kiéu khac nhauga mjt doi
tuong.
«  Chdng phrong thrc, chugn kiéu ngim dinh 1 @ so ciada hinh
. ff
Bicycle bike01, bike02, bike03;
bikeO1 = new Bicycle(20, 10, 1);
bike02 = new MountainBike(20, 10, 5, "Dual®);
bike03 = new RoadBike(40, 20, 8, 23);
bikeO1.printDescription();
bike02.printDescription();
bike03.printDescription();

Lé binh Thanh, Giao éh va K thira




super -bai dién caa lop cha
.|

. T khdéasuper dugc sr dung trong caidat [6p condé thyuc hién cac vic sau:
. Truy cap cac phrong thirc ciia lop cha da bi chdng
. Truy cip cac tuong aia lop chada hi che
. Thay cho plrong thic tao l6p cha
public class Superclass {
public void printMethod() {
System.out.printin("Printed in Superclass.”); } }

public class Subclass extends Superclass {
public void printMethod() {
super.printMethod();
System.out.printin("Printed in Subclass"); }}

public class SubSubClass extends Subclass {

public void printMethod() {
/IHéi: Goi printMethod() ¢ ia Superclass nir thé nao?}

Lé Pinh Thanh, Giao @h va I thra

super -Pai dién caa lop cha

. Tir khéa supettuoc s dung trong caidit 16p condé thuc hién cac vic
sau:

«  Truy cip céc plrong thrc cia l6p chada bi chong

e Truy cp cac torong aia lép chada hi che

e Thay cho phwong thirc tao lép cha

public MountainBike(int startHeight, int startCadenice
startSpeed, int startGear) {
super(startCadence, startSpeed, startGear);
seatHeight = startHeight;

}

Néu phrong thrc tao caa Ip con khéng gi phuong thirc tao caa
I6p cha nét cach rd rang thi plong thirc tao khdngdbi
super() 6a l6p chaduoc goi ngam dinh.

Lé binh Thanh, Giao éh va K thira




final — Ngin viéc ké thira va ctong

«  Dé chi dinh mt phuong thic khong tié bi chong & 16p con, s
dung tir khoéa final turée chir ky pheong thrc

« Can thiét cho phrong thrc khéng nén thagdi madé dam
bao tinh nHit quéan

«  Déchi mot I6p khong tie ké thira, st dung tir khéa final tuse
dinh ngha l6p

« Can dé tao cac bp bat bién, vi da String
class ChessAlgorithm {
enum ChessPlayer { WHITE, BLACK }
final ChessPlayer getFirstPlayer() {
return ChessPlayer WHITE;

}

Lé Pinh Thanh, Giao @h va I thra

L6p ao, phrong thirc 40
.
e Lépaolalép dugc dinh nghia wi tir khda abstract. &p ao
khéng co ti hién.
e S dung lam bp cha

*  Phurong thirc ao la phrong thic dugc dinh ngha voi tir
khoa abstract va khong co chit

» Caidat phu:orng‘th}c ao duoc thuc hién ¢ 16p con \bi
phuong thirc chong

«  Néu Iop con \an khéng caidat thi phrong thirc chong
ciing phii la ao

e Lop chira phrong thirc a0 phai la [6p a0

Lé binh Thanh, Giao éh va K thira




Sir dung l6p 4o

.

*  Khicd nhiéu I6p giong nhauy mot sb truong va phrong
thirc (ca chix ky va théan), va co 9t SO phuong thirc cung
chir ky nhung nhrng khac nhau &than

* Tao lép co SO a0 voi
» Céc trong va phrong thirc chungdugc dinh ngha
binh throng
« Céc phrong thic gibng nhau clir ky nhung khac than
la cac plrong thic ao

Lé Pinh Thanh, Giao @h va I thra

Lop ao, phrong thirc 40 — Vi du
.

abstract class GraphicObject {
intx,y;
void moveTo(int newX, int newY) {X = newX; y = newY;
abstract void draw();
abstract void resize();

}

class Circle extends GraphicObject {

void draw() { ... }

void resize() { ... } I T I 1
} Rectang'le|| Line || Bezier || Circle l

class Rectangle extends GraphicObject {
void draw() { ... }
void resize() { ... }

Lé binh Thanh, Giao éh va K thira




Cau hi kiém tra
e ]

public class ClassA {
public void methodOne(int i) { }
public void methodTwo(int i) {}
public static void methodThree(int i) { }
public static void methodFour(int i) { }
}
public class ClassB extends ClassA {
public static void methodOne(int i) { }
public void methodTwo(int i) {}
public void methodThree(int i) { }
public static void methodFour(int i) { }
}
. Phrong thirc ndo cldng phrong thic 16p cha?
. Phrong thrc nao che ptiong thic 16p cha?
. Vén dé gi véi cac phrong thic khac?

Lé Pinh Thanh, Giao @h va I thra

Tiép theo
SO va xau




Bai giang

LAP TRINH JAVA

Lé Pinh Thanh
B6 mon Mang va Trugn théng May tinh
Khoa Cdng ngh Thong tin
Truong Dai hoc Cong ngd, PHQGHN

Lé Pinh Thanh, $ va xau

Bai 4

S va xau




No6I dung
—
« Cécbp s

 Loép Math

e Loép String

e Lop StringBuilder

Lé Pinh Thanh, $ va xau

Cac bp

.

+  Java cungip cac bp bao cac Kiu di ligu s5 nguyén thiy
véi nhitng phrong thirc xir ly s6 mot cach tén lgi, hiéu
qua

«  Boxes bao gia tf sb nguyén thiy vaoddi tuong

Integer x, y;
X=12;
y = 15; 1 : 1

«  Unboxes lay gia tri sb nguyan (e )| (Ceewe J | (L )
thay tir d6i tuong oo ) (o ) (o )

System.out.printin(x+y);

Number

Lé binh Thanh, 8 va xau




Lop Math

.

« java.lang.Math cungip hai hing £ E va PI cung
hang lait cac phrong thic tinh 1a cac hamé&hoc nhu
sin, cos, sqrt, log, pow, ...

*  Sidung:

import java.lang.Math;
Math.cos(angle);

hoac
import static java.lang.Math;
cos(angle);

Lé Pinh Thanh, $ va xau

Character

.

«  Character ladp bao @a kiéu dit liéu ky tr, cung ép cac

phuong thirc xa ly ky tu hiéu qua:

booleanisLetter(char ch) - La ch cai
booleanisDigit(char ch) — La ch sb
booleanisWhitespacéchar ch) — La du cach
booleanisUpperCasdchar ch) — La cit hoa
booleanisLowerCasédchar ch) — La chi thuong
chartoUpperCaséchar ch) — Chugn thanh cl hoa

chartoLowerCasgchar ch) — Chuén thanh cly
thuong

String toString(char ch) — Chugn thanh xau ky

Lé binh Thanh, 8 va xau




Cac ky tr dac biét

o\t Tab

« \b Dau céch

« \n Xudng dong

e \r carriage return
o \f formfeed.

e \ Nhay don

e \® Nhay kép

e \\ Chéo tréi.

Lé Pinh Thanh, $ va xau

String

e Xau ky tu: day cac kyt duoc dat trong ap nhay kép
e Vidu: "Hello world!"
« Java cungép l6p Stringdé xir ly xau
e String greeting = "Hello world!";  //boxed
e System.out.print(greeting ); /lunboxed
e intlen = greeting.length(); //@6 dai
« greetingconca(* My name is ...”); //ndi xau
» == “Hello world!” + “ My name is ...”

e String Stringformat(fmt, ...); //twong tr System.out.print,
chi khac “thiet bi ra” la mot doi tugng String

Lé binh Thanh, 8 va xau




Chuyén doi xau va 9
.|
e Xauthanh 8
n = XXX.parseXXX(s)//IXXX la tén 16p 5 nhu
Integer, Float
« S thanh xau
S = n.toString();

Lé Pinh Thanh, $ va xau

Xu ly xau
.|

» String anotherPalindrome = "Niagara. O roar
again!”;

* char aChar = anotherPalindromigarAt(9); // O

0123456 7 891011121314 15 16 17 18 19 20 21
WUNNHPHLIW|PMﬂWIHNﬂWHH

charAt(0) ~  charh £{5) charAt (length () -1}

e Stringsubstring(int beginindex, [int endIndex])

01 2 3 45 6 7 891011121314 1516 17 18 19 20 21

(N[ iTaloJalr[a] T Jo] NNENENEN [=[ea[i[n]!]

substring (11, 15)

Lé binh Thanh, 8 va xau




Xt ly xau
.|

String[] split(String regex)

String[] split(String regex, int limit)
CharSequence subSequence(int beginindex, in
endindex)

String trim()

String toLowerCase()

String toUpperCase()

Lé Pinh Thanh, $ va xau

Tim kiém trong xau
.

int indexOf(int ch)

int lastindexOf(int ch)

int indexOf(int ch, int fromindex)

int lastindexOf(int ch, int fromindex)

int indexOf(String str)

int lastindexOf(String str)

int indexOf(String str, int fromindex)

int lastindexOf(String str, int fromindex)
boolean contains(CharSequence s)

Lé binh Thanh, 8 va xau




Sira doi xau
.|
» String replace(char oldChar, char newChar)

» String replace(CharSequence target,
CharSequence replacement)

»  String replaceAll(String regex, String
replacement)

» String replaceFirst(String regex, String
replacement)

Lé Pinh Thanh, $ va xau

So sanh xau
L]

*  boolean endsWith(String suffix)

*  boolean startsWith(String prefix)

. boolean startsWith(String prefix, int offset)

. int compareTo(String anotherString)

. int compareTolgnoreCase(String str)

. boolean equals(Object anObject)

. boolean equalsignoreCase(String anotherString)

. boolean regionMatches(int toffset, String other doffset, int
len)

. boolean regionMatches(boolean ignoreCase, int tof&teing
other, int ooffset, int len)

*  boolean matches(String regex)

Lé binh Thanh, 8 va xau




StringBuildef’)

o Xurly cac xau ky tr vai viéc luu trir xau nhr mot mang cac ky tr
«  Cung @p céc plrong thic xi Iy xau hiéu qua

e append(...)
* insert(...)
» delete(...)

* replace(...)

* reverse(...)

* setCharAt(...)

» capacity()

» StringBuilder(CharSequence cs)
»  StringBuilder(int initCapacity)

. StringBuiI%eJ'r(EH(i)rwcg S)

Lé Pinh Thanh, $ va xau

Tiép theo
Kiéu chung




Bai giang

LAP TRINH JAVA

Lé Pinh Thanh
B6 mon Mang va Trugn théng May tinh
Khoa Cdng ngh Thong tin
Truong Dai hoc Cong ngd, PHQGHN

Lé Binh Thanh, Kéu chung

Bai 5

Kiéu chung




No6I dung

e ——————————
« CA&c bilap trinh

« Kiéu chung

* Phxong thic chung

Lé Binh Thanh, Kéu chung

Lol lap trinh

.|

«  Ldilap trinh (bug), throng xuyén gp trong qua trinh phat
trién phan mém, duoc chia lam hai lai:

«  L&i khi dich (compile-time bugs)C4c trinh dch c6 thé chi ra
Cé:C Bi nay va Bp trinh vién plai sira (debug) tréc khi phén
meém chay dugc.

«  L&i khi chay (runtime bugs)L3i khong thé phat hén duoc
khi dich ma ch duoc phat hén khi chay.

+ Mot trong nhirng nguyén nhan gayi khi chay 1a sr dung SAI
KIEU.

« Kiéu tong quatduoc dua vao java nim phat hén cac bi st dung
sai kicu ngay khi dch.

Lé binh Thanh, Kéu chung




Vi du vé loi khi chay
.
public class Box {
private Object object;
public void add(Object object) { this.object = objekt
public Object get() { return object; }
}
public class BoxDemol {
public static void main(String[] args) {
Box abox = new Box();
abox.add("10");
Integer anotherbox = (Integer) abox.get();
System.out.printirgn

} Exception in thread "main" java.lang.ClassCastEtioap
java.lang.String cannot be cast to java.lang.Integer
} BoxDemol.main(BoxDemol.java:6)

Lé Binh Thanh, Kéu chung

Kiéu chung — Generic Type
.
public class BoxT> {
privateT object;
public void add{ object) { this.object = object; }
public T get() { return object; }
}
public class BoxDemo2 {
public static void main(String[] args) {
Box<Integer> abox = new Box<Integer>();
abox.add(new Integer(10));
Integer anotherbox = abox.get();
System.out.printin(anotherbox);

}
}

Lé binh Thanh, Kéu chung




Kiéu chung
«  Kiéuduogc sr dung nhr mot tham $

public class BoxT>{ ...}

Box<|n@;xvmger>();

Lé Binh Thanh, Kéu chung

Phat hén 1oi nho kiéu chung
.|
public class BoxT> {
privateT object;
public void add{ object) { this.object = object; }
public T get() { return object; }
}

public class BoxDemo3 {
public static void main(String[] args) {
Box<Integer> abox = new Box<Integer>();
abox.add("10");
Integer anotherb

teger) abox.get();

Lé binh Thanh, Kéu chung




Phrong thirc chung
.|

« L& phrong thrc c6 tham 6 kiéu chung

public <U> void inspect(U u){
System.out.printin("U: " + u.getClass().getName());

public static <U> void fillBoxes(U u, List<Box<U>>axes) {
for (Box<U> box : boxes) { box.add(u); }

}

Crayonred = ...;

List<Box<Crayon>> crayonBoxes = ...;

Box.<Crayon>fillBoxes(red, crayonBoxes); /#to

Box.fillBoxes(red, crayonBoxes);
Lé Binh Thanh, Kéu chung

Tham $ kieu duoc gisi han
|
«  Laphrong thrc c6 tham é kiéu chung

public <Uextends Number [& OtherClasses} void inspect(U
u){
System.out.printin("U: " + u.getClass().getName());

abox.inspect("some text");

Lé binh Thanh, Kéu chung




Tiép theo
Cac bp thiet yeu




Bai giang

LAP TRINH JAVA

Lé Pinh Thanh
B6 mon Mang va Trugn théng May tinh
Khoa Cdng ngh Thong tin
Truong Dai hoc Cong ngd, PHQGHN

Lé Binh Thanh, Caadp thiét yéu trong Java

Bai 6

Céc bp thiét yéu




No6I dung

Xt ly ngoai 1€

Vao, ra © ban

Xt ly d¢éng thoi

M®&i truong

Biéu thac chinh quy

Lé Binh Thanh, Caadp thiét yéu trong Java

Ngoai I¢

Ngaai | € (exception hay exceptional event) laksén xay
ra trong khi thrc thi chrong trinh va pha & luong diéu
khién cia chrong trinh.
Khi 15i xuét hién
Phrong thirc xuét hién 13i tao ddi twong ngai 1é (exception
object) chira théng tin ¢ 13i va giri cho hé théng thyc thi
(runtime system). \&c tao va gri ddi tuong ngai 1¢é cho k¢
thdng thuc thi duoc goi 1a ném(throw) ngai 18.
Hé thdng thyrc thi tim ngroc chudi triéu goi (call stack)
phuong thic dé tim ra phrong thirc chradoan ma xx ly
ngaai € (exception handler)
DPoan ma xr ly ngaai 1¢ bt (catch ngaai & va xir ly

Lé binh Thanh, Caadp thiét yéu trong Java




Xu ly ngoai 1€
]

T

Method where Method where
1 Y
arfor ocsurred Thigws exgaption error ggeurred .
Looking far
Method call apprapriate
Nandior
Method without an —! Method without an
exceplion handler |4— Fonvards sxcepiion © | @xcepton handlar
Lookisg for
Method call aparagiiate
- fandiar
Method withan ~ — Mathod with an
exception handier |4 Caohes some | exception handier
[RatagAtdnedsh}
Method call
main — main
Call Stack Searching the call stack

for the exception handler

Lé Binh Thanh, Caadp thiét yéu trong Java

Bat va xir ly ngoai | €
.
try {
//ma chrong trinh xr ly nghiép vu
}
catch (ExceptionTypel e) {
/Ima xi Iy ngaai & néu ngai 1¢ thuoc kiéu ExceptionTypel
}
[catch (ExceptionType2 e) {
/Im& xi ly ngaai & néu ngaai 1¢ thuoc kiéu ExceptionType?2
}
finally {
//ma thre thi bat ké ngaai 1é xay ra hay khdng
H

Lé binh Thanh, Caadp thiét yéu trong Java




Bat va xi ly ngoai | &
|

public void writeList() {
Print¥Writer out = null;
try {
System.out.printiln{"Entering try statement"):;
out = new PrintWriter(
new FileWriter("OutFile.txt")):
for {(int i = 0; i < SIZE: it++)
out.printiln{"¥alue at: " + i + " ="
+ vector.element&At{i)):

} catch (ArrayIndexOutOfBoundsException =)
System.err.println("Caught "
+ "ArrayIndexOutOfEoundsException:

* e-genNRosag= i Két qua in ra man hinh

+ catch (IOException e) .
System.err.println("Caught ICException: ™ Entenng try Statement
Foeamriessagetly Closing PrintWriter
+ finally {

if {out I= nmll) {
System.out.println{"Closing PrintWriter"};
out.close() ;

3

else |
System.out.println("PrintWriter not open™);

i

Lé Binh Thanh, Caadp thiét yéu trong Java

Bat va xi ly ngoai 1é
]

public voild writeList ()] {
PrintWriter out = null:

try {
System.out.printIn{"Entering try statement"}:
out = new PrintWriter(
new FileWriter{"OutFile.txt")):
for {int i = 0; i < SIEE: i++)
out.println("Value at: "™ + i
+ " =" + vector.elementAt (1))

} catch (ArrayIndexCOutOfBoundsException e)
System.err.println("Caught "
+ "AirrayIndexCutOfBoundsException:
+ e.getMessage (1) ;

Két qua in ra man hinh
i} catch (I0Exception e} {

= . Entering try statement
System.err.println({"Caught IOException: .
+ e.getMessage()) Caught IOException:
} finally { OutFile.txt
et ar PrintWriter not open

Systew.out.println("Closing PrintWriter™):
out.close();

}

else {
{ System.out.println{"PrintWriter not open"});
}

t

Lé Binh Thanh, Caadp thiét yéu trong Java




Bat va xi ly ngoai | &
S
[

FileWriter Ném~” FileWriter

. . —I Chuy . , ]
PrintWriter ~ _ tigfn PrintWriter :|
writeList ~ _  Bat writeList

main B main
Call Stack

Lé Binh Thanh, Caadp thiét yéu trong Java

Tim
handler

Tim
handler

Ném ngai ¢
.

«  Moingoai |& déu phii duoc phat sinhy mot phueong thic trudc

khi dugc chuyén tiép va hit & cac phrong thic triéu goi

. Mot phuong thre c6 thé phéat sinh ngai & va phrong thirc trigu

goi ¢4 thé bat va xir ly
« Ap dung khi viét géi, vi da géi xir ly danh séach.
« Dé nguoi viét ing dung c6 tté xir ly theo y @ia ho
public Object pop() {

Object obj;

if (size == 0) {throw new EmptyStackException();}

obj = objectAt(size - 1);

setObjectAt(size - 1, null);

size--;

return obj;

Lk Dinh Thanh, Caodlp thiét yéu trong Java




Chuyén tiep ngaai | €
.

* Mot phuong thirc ¢ the khong it va xii Iy ngogi 1¢ ma chugn
tiép cho throng thrc da trieu goi né (phrong thic lien truéc
trong chubi triéu goi)

« Ap dung khi viét goi, vi da géi xir danh séach.
« Pé nguoi viét ing dung c6 tte xir ly theo y dia ho

public void writeList()throws IOException,
ArraylndexOutOfBoundsException {

PrintWriter out = new PrintWriter(new
FileWriter("OutFile.txt"));

for (inti=0;i< SIZE; i++) {
out.printin("Value at: " + i+ " =" + vector.elemit(i));

}

out.close();

Lé Binh Thanh, Caadp thiét yéu trong Java

Cac bp némduoc

«  CA&c bp Errordinh ngha cac s cb nghiém tong, thibc
JVM. Cécung dung throng khdng ném vadi Error
«  Céc bp Exceptiondinh ngha cac ngai |é khi viét goi

Dbject .
Throwable
Error Exception

|
h§ 1
l . ; ~ RuntimeException
P ".1 P : :

Lé binh Thanh, Caadp thiét yéu trong Java




binh ngha l6p ngai | €

.|

e binh ngha Iép ngaii 1€ tng Wi cac ngai |€ phat sinh
trong kbp dugc dinh ngha

«  Kéthira tir I6p Exception

Vi du, I6p LinkedList véi cac phrong thirc

objectAt(int n) — LAy déi tuong & vi tri thar n — Ném ngai |8
InvalidindexException éu n <0 hdc n >= size.

firstObject() — Léy dbi twong du tién — Ném ngai |¢ EmptyListException khi
danh sachang.

indexOf(Object 0) — Tim déi twgng — Ném ngai 18 ObjectNotFoundExceptiorén
khong tim -

LinkedListException

|
| |

‘ InvalidIndexException | ‘OhjectNothundException|
[
‘ EmptyListException |

Lé Binh Thanh, Caadp thiét yéu trong Java

Lol ich cia st dung ngaai 1€
.

«  Tach max ly 16i véi cac ma xr ly nghiép vu
«  Chuyén tiép I3i I1én cac plrong thrc ¢ trén

+  Phan nhém cadl

Lé binh Thanh, Caadp thiét yéu trong Java




Vao/ra @ ban
.|
e Cac dong vaolra (I/O Streams)

e Vaolra wi tép (File 1/0)

Lé Binh Thanh, Caadp thiét yéu trong Java

Cac dong vao/ra
.
« Mot dong vao/ra (I/0 stream)éi dién mot ngudn
vaodich radrliéu
e COth piéu dién nhiéu ngwn/dich khac nhau: ddém,
tép, thiet bi, chrong trinh khac.
e Hd trg nhiéu kiéu dit liéu khac nhau: byte,idliéu
nguyén thiy, doi tuong
*  Phurong thrc co ban: read()/write(data)

Stream Program

Data Source 4011010000 1001000011 1001010101

Stream

Program

p . Data
(0011010000 1001000011 | 1001010101] Destination

Lé binh Thanh, Caadp thiét yéu trong Java




Byte streams
.

«  Biéu dién dong dt liéu gbm céac bytes lién ép

e Dong vao: XXXnputStream, phrong thirc doc byte read()
e Dong ra: XXXOutputStream, phrong thic ghiwrite(byte)

FilelnputStream in = null;
FileOutputStream out = null;
try {
in = new FilelnputStream("xanadu.txt");
out = new FileOutputStream("outagain.txt");
int c;
while ((c = in.read()) != -1) { out.write(c); }
} finally {
if (in != null) { in.close(); }
if (out !'= null) { out.close(); }

}

Lé Binh Thanh, Caadp thiét yéu trong Java

Character Streams
.
«  Biéu dién dong cac kyt lién tiép
« Ty dong chuyn doi cac ma thanh Unicode
e Dong vao: XXXInputReader, phrong thirc doc int read()
e Dong ra: XXXOutputWriter , phrong thrc ghiwrite(int)
«  Maky tw dwoc luu & 16 bit thap caa int

FileReader in = null; FileWriter out = null;

try {

in = new FileReader("xanadu.txt");

out = new FileWriter("outagain.txt");

intc;

while ((c = in.read()) != -1) { out.write(c); }
} finally {

if (in '= null) {in.close(); }

if (out !'= null) { out.close(); }

Lé binh Thar}h, Caadp thiét yéu trong Java




DPoc/ghi theo dong

.

«  Character streamiyng chra ni dung dia ci van ban: gobm
nhiéu dong (lines) &n ban

« Mot line 1a mdt chubi ky tu két thic king ky tr xuéng dong:
Ar\n’, ‘\n" hoac ‘\r'.

*  Doc/ghi ca dong \an ban la phrong phap hdu qua hon doc
ting Ky tur

BufferedReader in = null; PrintWriter out = null;

try {
in = new BufferedReader(new FileReader("xanadu )xt")
out = new PrintWriter(new FileWriter("outagain.tXt")
String |;
while ((I = inreadLine()) !=-1) { outprintin (1); }

} finally {
if (in '= null) {in.close(); }
if (out !'= null) { out.close(); }

Lé Binh Thanh, Céodp thiét yéu trong Java

Buffered Streams

.

e Cac dong khéngém (unbuffe’red) nh FilelnputStream,
FileReader, ... lam ¥c truc tiep voi HPH, cac thao tadoc
ghi dugc quan ly truc tiép boi HDH

e Thao taadoc: doc tir thiét bi
«  Thao tac ghi: ghi ngay ra tétibi
«  Khéng hiu qua vi nhiéu lan phai truy cap dia, mang, ...
«  Gia phap: $ dung dongdém (buffered)dé doc/ghi ci khéi
=> it lan truy cip phan cing
«  Poc: Khi viingdém rdng, doc tir nguon vaoday dém
«  Ghi: Khi vaingdém day, ghi tt ca vaodich
«  Néu cin chi dong ghi radich khi chraday dém: Goi flush()

e Cac bp: BufferedinputStreanBufferedOutputStream,

BufferedReader, BufferedWriter

Lé binh Thanh, Caadp thiét yéu trong Java




Scanner
]

Cung @p cac phrong thic dé doc tirng tir to (token) trong
character stream, pharald t (sd nguyén, & thap phan,
)

Tur t§ don thudn 1a xau ky tr. Character streata day lién
tiép cac fr td va cac tr phan cach (separator/delimiter).i@i
hai tr phan céach lién &p 1a mot tir t. Giira hai tr to c6 thé co
nhiéu tir phan cach.

Mic dinh, diu tring (blank, tab, &u cau, ...)dwoc dung lam
tir phan cach.

Pé kiém tra mdt ky tu c6 phai la diu tring hay khéng
Character.isWhitespace

Muén s dung tir phan cach khacjsdung phrong thic
useDelimiter(",\\s*")

Lé Binh Thanh, Caadp thiét yéu trong Java

Scanner
L]

Poc cac fr t6
import java.io.*;
import java.util.Scanner;

Scanner s = null;

try {
s = new Scanner(new BufferedReader(new
FileReader("xanadu.txt")));

while (shasNex{)) { System.out.printin(siext()); }
}Hinally { if (s != null) { s.close(); } }
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Scanner
]

«  Poc tir té duoc phan lai

s.uselLocale(Locale.US);
while (s.hasNext()) {
if (s.hasNextDouble()) {
sum += s.nextDouble();
}
else {
s.next();

}

Lé Binh Thanh, Caadp thiét yéu trong Java

Printing and Formatting
.
«  Hailop co so thuc cung ép phrong thrc print, printin va
format la
e PrintWriter: mdt chacracter stream
*  PrintSteam: it byte stream
e print vaprintlin
«  CO6 mpt tham $ c6 kiéu nguyén tiay
«  Bién d6i mot gia tri thanh xau va in xau
inti = 2; double r = Math.sqrt(i);
System.out.print("The square root of "); Systemairit(i);
System.out.print(" is ");
System.out.print(r);
System.out.printin("The square root of " +i + ™is r +".");
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Printing and Formatting
|
* format
«  CO6 mit hoic nhidu tham $ bat ky
«  Tham $ dau tién 1a xau ky & c6 thé chira ky tr dinh cang
(%d, %f, %s, ...)
«  CAc tham &tiép theo co kéu nguyén thy
«  Thay ky tr dinh cang thr i trong xau tham & thir nHt bing
biéu dién gia ti tham $ the i+1 theodinh dang dugc xac
diqh boi ky tu dinh dang thr i. Tra vé xé}u tham 6 thir
nhat da dugc thay cac kyw dinh dang bang gia ti tham
S0 phia sau.
inti = 2; double r = Math.sqrt(i);
System.out.format("The square root of %d is %f.%n"

r;

Lé Binh Thanh, Caadp thiét yéu trong Java

Vao/ra wi dong Enh
.|
«  Dong vao chén
«  System.in— & mt byte streambé dung nhr mot
character streamirslung lép baolnputStreamReader

InputStreamReader cin = new
InputStreamReader(System.in);

«  Dongra chén
. System.outva System.err— la cac byte streams ahg co
thé mo phong character stream
« Bangiaotép
« Console- s dung thay ti¢ cho cac dong vao/ra chn voi
cac phrong thrc thuan tién hon: readLine, readPassword
format, ...
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Data Stream
.
e Cac dong vaolra cho cacéki di liéu nguyén thy
*  Hailop hay dung la DatalnputStreaniicac phrong thic
readTTT, va DataOutputStreandivcac phrong thrc
writeTTT, trongd6 TTT la tén kéu dix liéu nguyén thy
out = new DataOutputStream(new BufferedOutputStream(
FileOutputStream(dataFile)));
out.writeDouble(price);
out.writelnt(unit);
out.writeUTF(desc);

in = new DatalnputStream(new BufferedinputStream(new
FilelnputStream(dataFile)));

price = in.readDouble();
unit = in.readint();
desc = in.readUTF();

Lé Binh Thanh, Caadp thiét yéu trong Java

Object Stream
.|

«  Dong vao/ra chddi tuong

«  CAcddi tuong c6 the ghi vaokioc tir dong phii thudc 16p cai
dat giao dén Serializable.

. Hai I6p hay dung la ObjectinputStreandiyphuong thirc
readObject() va ObjectOutputStreai phuong thirc
writeObject(obj)

»  Khi ghi vaokioc ra mjt dbi tuong, caaidi tuong dugc tham
chiéu ciing dugc ghildoc theo

Stream
writeObject (a) —P cedba —J readObject (}

£ £
(Y (Y
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Object Stream

|

« Mot dong chi luu déi tugng duy nlat mot 1an, réu ghi nhiu
lan thi nhu tham chéu duoc ghi

«  Néu ghi mpt déi tuong vao hai dong khac nhau thi kivic ra
dugc 2 ddi tugng khac nhau

Lé Binh Thanh, Caadp thiét yéu trong Java

MOI truong ren
.
*  M@i truong ren (platform environment) =gdiéu hanh, may
ao Java, tlr vién céc bp, dx liéu cau hinh.
e CAcAPIdé ciu hinh méi taong rén:
e Céctén ich cdu hinh
« Théng $ ciu hinh
« Tham $ dong Enh
«  Bién moi tnrong
« Céc tén ich k¢ thong
« Théng $ hé thong
e Quan ly an ninh (tr doc)
e Mot sb phuong thic hé thong (tr doc)
e« CLASS va CLASSPATHtu doc)
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A 4 X N
Thong $ cau hinh
.
. Mot thong $ ciu hinh 1a ndt cap xau ky tr khoa/gia te, vi du
LastBrowsedTalss http://dantri.com.vn;http://uet.vnu.edu’vn
. Céc thdng é ciu hinhduoc luu & mot tép ciu hinh (throng ¢ dang vin
ban), dwoc chrong trinhdoc vao khi khvi dong va kru lai truge khi két
thac
«  Trong thyi gian thyc thi, chrong trinh sr dung ddi tugng Properties dé
thao tac vi cac théng é cau hinh

Properties
Tép cau hinh g V;
\%
k1l vl
k2 v2

load(is)

,_ store(0s)

Lé Binh Thanh, Caadp thiét yéu trong Java

Thoéng ® cau hinh
.
«  Poc ciu hinh tr tép
Properties applicationProps = new Properties();
FilelInputStream in = new
FileInputStream("appProperties.config");
applicationProps.load(in);
in.close();
« Ghiciuhinhragp
FileOutputStream out = new FileOutputStream("
appProperties.config ");
applicationProps.store(out, "---Comments---");
out.close();
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Thong $ cau hinh
|
«  Properties cungap hang lat cac phrong thic dé doc va
cap nhat thong $
getProperty(String key)
getProperty(String key, String default)

setProperty(String key, String value)
contains(Object value)

containsKey(Object key)

list(PrintWriter w) Hashtable cadtt
Eg:gmso mot bang baim nén
propertyNames() c?((;] t,hagttﬁcz tim Eheo
stringPropertyNames() 0a at hicu qua
size()

remove(Object key)
Lé Binh Thanh, Caadp thiét yéu trong Java

Tham & dong Enh

.

« Khi gvoi mot chuong trinh king 1énh java TenCT, ching ta
co the cung ép cac tham & cho chrong trinh

«  Céc tham & nayduoc truyén choagrs caa ham main

public class SomeClass {
public static void main§tring[] args) {
for (String s: args) {
System.out.printin(s); }
}
}

java SomeClass “A sunny day” “We go out”
A sunny day
We go out
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Bién moi trong
.
« Java cungép phrong thrc ddocj cac bién méi trong
import java.util.Map;
public class EnvMap {
public static void main (String[] args) {
Map<String, String> env = System.getenv();
for (String envName : env.keySet()) {

System.out.format("%s=%s%n", envName,
env.get(envName));

}
/[String value = System.getenv(env);

Lé Binh Thanh, Caadp thiét yéu trong Java

Thong $ hé thong
.
*  Lop System cha mot déi tuong Propertiesté quin Iy cac
théng $ hé thong nhr tén k¢ dieu hanh, tir muc caidat
JRE, ...
«  Poc théng $ hé théng
Properties System.getProperties()
String System.getProperty(tenTS);

«  Thaydéi théng $ hé thong
System.setProperties(Properties p);

e Hoi: Lam nhr thé naodé thaydoi mot thong $ hé théng?
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Thoéng $ hé thong
.
*  L6p System cha mot ddi tugng Propertiegié quan Iy cac
théng $ hé thong nhr tén I¢ diéu hanh, tlixr muc caidat
JRE, ...
«  Doc thdng $ hé thong
Properties System.getProperties()
String System.getProperty(tenTS);

«  Thaydéi théng $ hé théng
System.setProperties(Properties p);

«  Hoi: Lam nhr thé naodé thaydoi mot thong $ hé thong?

Lé Binh Thanh, Caadp thiét yéu trong Java
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Bai giang

LAP TRINH JAVA

Lé Pinh Thanh
B6 mon Mang va Trugn théng May tinh
Khoa Cdng ngh Thong tin
Truong Dai hoc Cong ngd, PHQGHN

Lé Pinh ThanhUng dung CSDL
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No6I dung
.
e M®b hinhtng dung CSDL

*  Sirdung JavaDB

Lé Pinh ThanhUng dung CSDL

MO hinhirng dung CSDL

.
» JDBC(Java Database

Connectivityeécung &p cacdoi

tuong logic: ket noi, Iénh, va
két qua truy van; duoc thiét ké
dé chay doc lap voi HQT
CSDL

» Connectonhan Iénh ala

JDBC, dch thanh énh aia DB Connector/
HQT CSDL va trugn (qua Dri
mang) cho HQT CSDL; nin nver

ket qua tr HQT CSDL va

truyéen cho JDBC

* HQT CSDLkhac nhau & cac
tiep nhan va x ly 1énh, ding
nhu tra két qua. Vi vay, ung

véi moi HQT CSDL, cac
driver/connectontongtrng
phai dugc s dung 4
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Cac hréc

|
» Nhap goi sql

Chon driver

Két néi CSDL

Thao tac CSDL

— Tao ddi tuong lénh

— Thuc hién cip nhit

— Tao ddi tuong ket qua

— Thyc hién truy van

— Sirdung két qua truy van

Pong Kt ndi

Lé Pinh ThanhUng dung CSDL

Nhap goi sql

» Godi java.sql bao dm céc bp cho thao tac
CSDL, vi\ay can nhip cac bp trong goi
nay vaoang dung CSDL

import java.sql.*;

import java.sql.DriverManager;
import java.sgl.Connection;
import java.sql.Statement;
import java.sql.ResultSet;
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Chon driver

» Class.forName(driverName);

HOT CSDL driverName

MySQL com.mysql.jdbc.Driver

SQL Server com.microsoft.sglserver.jdbc.SQLServerDriver
Derby org.apache.derby.jdbc.EmbeddedDrive
JavaDB org.apache.derby.jdbc.EmbeddedDrive
Oracle sql.oracle.OracleDriver

ODBC sun.jdbc.odbc.JdbcOdbcDriver

PostgreSQL  org.postgresgl.Driver

=

Lé binh ThanhUng dung CSDL

Chon driver

« Néu driverdugc cung @p ¢ dang thr vién (jar),
chang ta phi nhap thue vién nay vao clrong trinh.
— Trong ¢ra $ Projects bim phai chuot vao Libraries
cua dr andang phat tén, cron Add JAR/Folder ...,
chon tp .jar én nhap rdi chon Open

« Vi dy, néu sr dung JavaDB, chiing tan derby
driver, do \iy phai nhap derby.jarhay
derbyclient.jartrong thr muc Program
Files\Sun\JavaDB\lib
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Két ndi CSDL

» Connection conn =
DriverManager.getConnection(dburl, username,
password);

trongdo dburl ladia ch va tén CSDL, c6 ghg

“idbc:xxx://IP:port//db”,xxx phu thuoc vao HQT
CSDL, db latén CSDL

HQT CSDL XXX
MySQL mysq|
Derby, JavaDB derby

Lé Pinh ThanhUng dung CSDL

Cap nhat dix liéu
P,
« Statement stmt = conn.createStatement();
* int nor = stmt.executeUpdate(sql);

sgl la knh update, insert, delete, alter, t1acSQL
Ham tr vé s6 ban ghiduoc cip nhat.

Vi du:

stmt.executeUpdate(“update Sinhvien set
hoten=\"T&n Nguyén\’ where masv=\"1\"");

10
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Truy van dir liéu
A .
« Statement stmt = conn.createStatement();

* ResultSet rs = stmt.executeQuery(“select .{.

");

Vi du:

ResultSet rs = stmt.executeQuery(“select * from
Sinhvien where gioitinh=\"M\"");

11
Lé Pinh ThanhUng dung CSDL

Truy van di liéu (tiép)
.

* ResultSet
— luu két qua truy van duéi dang danh sach cacb ghi wi mot con
tré di chuyén duoc bandau tré vé dau danh sach (trdc ban ghidau
tién)
— cung ép cac plrong thic dé duyét danh sach — di chiéy con to
« next() — chuyén sang bn ghi ké tiép va ti vé true réu con kin ghi
phia sau, nggc lai tra vé false
- previous(), fist(), last(), beforeFirst(), afterLas().

1 2 97

) nex .
( —— Tran Nguyén Tan Th Trang—--——Trinh Tan —-D
beforeFirs

M F M afterLast
first last
ﬁcon to cho bit
Ban ghi hién tai 12
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Truy van di liéu (tiép)
—_
* ResultSet

tro, voi XXX la ki éu dir liéu caa tneong.
— Vidu
* rs.getint(*masv”) => 2
* rs.getString(“hoten”) => “Tan TiHTrang”
* rs.getChar(“gioitinh”) =>‘F’

— va cac plrong thirc getXXX(tén_trwong) doc gia ti
tung trrong aia kan ghi hién tai — dangduoc tro boi con

while (rs.next())

ResultSet rs = stmt.executeQuery(“select ... ”);| t4c CSDL c6

thé gay ngai
[é, vi vay can
duoc bat va

1 2 97
- nex :
( — Tran Nguyén Tan Th Trang—-——> Trinh Tan —
beforeFirs
M F M afterLast
first last
ﬁcon to cho biét
Ban ghi hién tai 13
Lé Pinh ThanhUng dung CSDL
/( ~ I' A . /’\
Truy van dir liéu (tiep)
. ]
try {
Statement stmt = conn.createStatement(); Cac BEnh thao

xu ly

{
int ma = rs.getint(“masv”);
String ht = rs.getString(“hoten”);
Char gt = rs.getChar(“gioitinh”);
System.out.printin(ma + “\t” + ht + “\t" + gt);
}

}catch(Exception excp) {
System.out.printin(“Loi truy van”);

Lé Binh ThanhUng dung CSDL
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L énh duoc chuan bi truée
L]

. PreparedStatemeditroc dung thay Statemeré
tang ¢ do xu ly
— Cau trac knh sglduoc cung ép trudc cho
PreparedStatementmimot hamduoc dich trudc
— Cung ép cac tham & cho PreparedStatementéic khi
thuc thi nhr goi ham

PreparedStatement pstmt = con.preparedStatement("WEH#nhvien
SET hoten = ? WHERE masv=?");

pstmt.setStringt(1, “Ton N Dai”);
pstmt .setString(2, 14);
pstmt.executeUpdate();

15
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Str dung stored procedure
.

« CallableStatemera I6p ké thira
PreparedStatement dudgtriéu goi
cac stored proceduréla: CSDL nfam
ting toc do xir Iy & ca DB Server va
chuong trinh

CallableStatement cs = conn.prepareCall("{call
ALL_STUDENT}");

ResultSet rs = cs.executeQuery();

16
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Sir dung giao tac
.
« Giao tac (transactiorguoc sr dung dé dam
bao tinh toan ¥n caa dix liéu
— Mot giao tac throng bao ém nhiu lénh
— Khi giao tacduoc xac nin (commit), &t ca cac
[énh thwc giao tac cé Hu luc
— Néu giao tac bhay bo (rollback), #it ca cac Enh
déu khéngduogc thuc hién
— Giao tac =4p cac Enh haic cungduoc thuc
hién haic cung khéngiugc thuc hién
» Hoi: Vi sao giao taeé dam bao tinh toan
ven caa dx liéu? Cho vi d.

Lé Pinh ThanhUng dung CSDL

Sir dung giao tac

conn.setAutoCommit(false);

PreparedStatement updateSales = con.prepareStatddRDATE
COFFEES SET SALES = ? WHERE COF_NAME LIKE ?");

updateSales.setint(1, 50);

updateSales.setString(2, "Colombian");

updateSales.executeUpdate();

PreparedStatement updateTotal = con.prepareStatédPATE
g"())_FFEES SET TOTAL = TOTAL + ? WHERE COF_NAME LIKE

updateTotal.setInt(1, 50);

updateTotal.setString(2, "Colombian");

updateTotal.executeUpdate();

conn.commit();

conn.setAutoCommit(true);

Hoi: Co ché thyuc hién giao tac?
18

Lé Binh ThanhUng dung CSDL




Sir dung giao tac
.

con.setAutoCommit(false);
Statement stmt = conn.createStatement();

int rows = stmt.executeUpdate("INSERT INTO TAB1
(COL1) VALUES " + "(?FIRST?)");

Savepoint svptl = conn.setSavepoint("SAVEPOINT_1");

rows = stmt.executeUpdate("INSERT INTO TAB1 (COL1) "
+ "VALUHSSECOND?)");

conn.rollback(svptl);

con.commit();
con.setAutoCommit(true);

19
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Tao CSDL JavaDB

® NetBeans IDE 6.9.1

ug Frofie Tesm Took Window Hel

T E D -G
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Tao CSDL JavaDB (8p)

B NetBeans IDE
Fle Edt View Mavigate Source Refactor Run Debug Prefie Team Tools Window Help

PEES DO e T D EBG
I;ug Databases

es . x

Eiries (W 5eries|
o

=8

-] servers Database Name: QLY
-y Hudson Bulders
B8]
&y

Tk Eevvers [ [thanhy

Issue Trackers Password: [

Confirm Password: |

Databass Location: C:{Documents and Settingsithanhi. netbeans-derby

ase Process s

3] x

111,609 cnT
11,875 enr

Seeurity uamager installed using the Basic server security policy
Bpache Derby Network Server - 10.5.3.0 - (802917) started and ready to a

e
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Két ndoi CSDL JavaDB

Fle Edt View Mavigate Source Refoctor Run Debug Profle Team Took ‘indow Help

P E S D@ e 8T W D EBG-
g | services .
- Databases
= 0§ JavaDE

an
Delete

B =
- Drivers
2 jdbe:derby:f/localhost 11527 [QLSW [thanh on THANH]
"[E idbeiderby:jfiocalhost 1527 jsample [app on ARP]
R Vb Services
£ Servers
Yt Hudson Builders
-5
E

(EFes [ ff] services

Team Servers

5 1ssue Trackers

»ase Process Fin
installed using the Basic server security policy. )
ork Server - 10.5.3.0 - (802917) svarted and ready 0 accept comnectiens om porT 1527
v
s I3
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® HetBeans IDE 6.9.1
Flz Edt Wiew Navigets Source Refactor

Run Debug Profile Tesm Tools

Window Help

PEES HE e 78 D> B G

Services

-5 Databasss
2ova b8
8 sy
B sample
() Drivers

(Files | off] Services

Recreate Table.

Execute Command,

Refresh

2, svs5.pIAG
) SYsCs UL

& sysFun

B syseM

B sYsPROC

&) svssTaT

5] jdbeiderby: flacahost: 1527 sample [app on APF]
-8 web Services

Servers

T Hudson Buiders

= Team servers

(g 1ssue Trackers

] jdbciderbyiflacahost: 1527/QLSY [thanh en THANH]
2

ase Process

:11.609 Gr

:11.875 onr :

Security manager installed using the Basic server security policy.
hpache Derby Nevwork Server - 10.5.3.0 - (302017} starced and ready to a

[E3E3

) Buiding

1 ToR 1+

Refactor

View Navigate Source

Run Debug Frofile

Team Tooks Window Help

PEED DHE e WTH DB G

& drivers

Eiries [{ffservices|

] Tables

[ jbczderby: fflocalhost; 1527/0LSW [thanh on THANH
e e

L Vs

Table name: |Sfvien

= procedures | T

0
0

Col

hal

Unicue

]

mn name

= <13
5

aten
\gitinh

Size

Dat3 type

(Ao ]

Edt

Remve

5B svscs plaG
&8 syscsut

& & svesTaT
[53] idbeiderbys flocaihosty
B wreb Services
[ servers

Hudson Buiders

Team Servers

e

3| x

security policy

(i 1ssue Trackers

11,875 our

Apache Derby Nevwork Server - 10.5.3.0 - (80317) started and ready to a

‘4 start % e

2 oR .
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Chay Iénh SQL

® NetBeans IDE 6,9.1
File Edt Wiew Navigate Source Refactor Run Debug Profile Team Took indow Help

FEES DO e STH DB G-

g | services o x50 Commerdz_ x| [3] QL Command s x| (@
] A Aotz v B ROMEBE-8- ABSE P L% @9 0@
=

ket -8 asy £l
4 & semple

= 1) Orivers

i

(B jdbe:derby: {flocalhost:1527QLSY [thanh on THANH]
= e
&[] Tables

=[] SEn
[ masy_ ViewData..
T Hore
[ =

& E’ Ei]njdes Refesh
g

Delete Delete

L0 Forelg Grab Structure,
0 Views Recreate Table,
) procedures

Froperties

Process = |50L Command 2 execution x

7:11.60% CHT : Security memager installed using the Easic server security policy. 5

7:11.875 GNT : Apache Derby Network Server - 10.5.3.0 - (802317) started and ready to

[E2] jdbe:derby: flocalhost: 1527 sample [app on APP]
@9 web Services
B servers
B Hudson Bulders -
= Team Servers

m 3

|68 155 ke *

JpaDa
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Chay 1énh SQL (tép)

Fle Edt Mew Wavigate Source Refackor Run Debug Profle Team Teols Window Help

FEES DO e T B DB O

Projects @ x|[[5]50L Conmsnd 1| [ 4] 50L Conmsnd2 x| DEOE

=@ DeskiopApplcationt Connedtion: [idbe:derby:fflacahost 1527/aLY [k, v | | (5 52 @) 4 B-E0-RRSEPE% Eu 00
5 Packag T

780 Soureepactages 1 [Fun SOL (CHTYShFLE

= [1] META-INF services
3| insert into =pp.SINEVIEN (wesv, hoten, gioitinh) valuesti, 'Cas Tang', 'n'il

o] Services

[ ora.idesktop.application. A
-G desktopapplicationt !
[# Deskiopapplicationt java
" [ Deskiopapplicationt AboLts
k) Desktopapplicationt View.j

15 Fles

B NewsPanel java
# [] desktopapplicationt resources
(] desktepapplicationt resouress.

-G Tost Packages

@ Lbraries

-8 Test Libraries

:Output - Java DB Database Process ¥ x
2010-09-14 10:57:11.609 GNI : Secwrity usnager installed wsing the Basic server securicy pelicy. Lol
2010-03-14 10:57:11.875 GUI : Apache Derby Necvork Server - 10.5.3.0 - (802917) starced and ready o a
v
5 ol | el
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Chay 1énh SQL (tép)

Fle Edit View Mavigats Sewrce Refactor Run Debug Profle Team Tools Window Help

FEES D [Fws BT W D6 G-

Projects a x|/ [d 50 Conmand x| [ 50L Command 2 x| @O
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Source Packages T
&[] METAINE services ; SELER R o s TN R 5L (s ShFEE) £
[ org.jdesktop.application. A
= desktopapplicationt
" [B Desktopipplicationt java
[E) DeskopApplicationt Abodtt

& services

i Fies

[0 newspaneljava
&[] desktopapplcationt resources
{1 desktopapplication1.resources.
{5 Test Packages

@ Ubraries

(@ TestLibraries

select  from 26, SINHVE, .. % |

FAHEER @K < > M Poese: TotalRows: 1 Page: 1of 1 Matching Rows: Jl
# HasY HOTEN GIOITINA
f 1Can Tang n =~

< | > b 7

‘d start | TR 16 oo | 3 i - BT R s

Fie Edi Vew MNaigate Source Refactor Run Debug Profle Team Tooks indow Help
REES HDE THHOPB-@-
i [ iservices .x

S Databases

(3 JavaDe

B asv

B sample

(A servess

& orivers
& idbe:der by flocalhost: 1527QLSY [t
& wep
1 Tables
(&[] SINHYIEN

T A —
o
i ‘ | Refresh
= sscar

£, svscs_pine

& svscsuTL

& s

= s

& jdbe:der by fiocalhost: 1827/sample.
&) 1ava Card Runtimes

A web services

orvers

U Hudson Builders

= Tean Servers

(i 1ssu= Trackers

& i 5

Boune

28
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Tao view (tiép)

® Create View

(<)

Wiew name: ‘S\nhvienNU

SQL expression ko craats view:

select * from app.sinhvien where gioitinh="F|

ﬁ QK ” Cancel H Help ]

29
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Tiép theo
Tao giao dén do hoa




Bai giang

LAP TRINH JAVA

Lé Pinh Thanh
B6 mon Mang va Trugn théng May tinh
Khoa Cdng ngh Thong tin
Truong Dai hoc Cong ngd, PHQGHN

Lé Binh Thanh, Fo giao dén db hoa

Bai 8

Tao giao dén d6 hoa




No6I dung
.
e Java Foundation Classes

* Swing

Lé Binh Thanh, Fo giao dén db hoa

Java Foundation Classes
(JFC)

Lé binh Thanh, o giao dén db hoa




.

« Céc bp rén tang aia Java (JFC) bacdg cac bp
thanh plan dé xay drng giao dén nguoi ding, duoc
chia thanh cac nhom sau:

« Swing cac thanh pin nhr nat kim, hp chon, hop
san thio, danh sach, cay, .dé phat trén giao dén
dd hoa

« Look-and-Feet Tuy bién theme

« Java 2D dé d6 hoa 2 chéu

« Internationalization : thaydéi ngén ngr cho naroi
dung sr dung ngdn ng khac nhau

« Accessibility: cung cac cac cong nglno tro truy
cap khac nlr doc man hinh, ... 5

Lé Binh Thanh, Fo giao dén db hoa

Swing

Lé binh Thanh, o giao dén db hoa




, .
Cac hréc tao irng dung swing
.
import javax.swing.*;//Nhap cac lep swing
public class HelloWorldSwing {
private static void main(String[] args) {
/ITao va thiét |ap cira $H/dbi twong chira.
JFrame frame = new JFrame("HelloWorldSwing");
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLPHSE
/IThém céc thanh ptin vao aira .
JLabel label = new JLabel("Hello World");
frame.getContentPane().add(label);
/IThém s kién va ma xir Iy cho cac thanh phin trén cira s
//Hién thi cira s
frame.pack();
frame.setVisible(true);
} 7

Lk Pinh Thanh, Fo giao dén do hoa

Tao ung dung swing lAng NetBeens
.
«  Tao va thét lap ara $/dbi tuong chra
e Thém céc thanh pim vao dra $
e Thém srkién va ma x Iy cho cac thanh pin trén ara $
e Hiénthicira®

Lé binh Thanh, o giao dén db hoa




a0 uNng dung swing ting NetBeens

® JavaApplication3 - NetBeans IDE 6.9.1
Run Debug _Profle window  Help

N T B DB

Team Tools

View Navigate Source Refackor
5 oS
T New File, Chrl4h

28 open ot cumsstitso
pen Recent Profct ,
pen Team Projct

Close Project (Javaipplction3)

Open Fle....
Open Recent Fil »
Project Group »

Praject Properties (Javaipplication3)

Tnport Project »

Dowpst

ining

Lé Binh Thanh, Fo giao dén db hoa

Tao ung dung swing ing NetBeens

Team Tools Window Help

Fil Edit View Navigate Source Refactor Run Debug Profile

AEES DE wueww v TH DB G

5 [Projects ox
A
® ® New Project
2 "G war| Steps Choose Project
E 6l Heol 1, choose Project Catogories: Projects:
| ©0@ TestPackagd 2. .. D % Jeva A
(@ Librariss b=t & JavaDeskiop Applcation
@ Test Librarie} L5 Javaweb &9 JavaClass Library
[ % JavaProject with Existing Sources
&% JavaFree-Fom Project
£ 2avacard
L2 2evare |
L Maven 3
PR

3 Ruby

2 Groovy

0 cH |

) Netgzans Modules a

Description

Creates a new Java SE application in a standard IDE project, You can ako

generate a main class in the project. Standard projects use an IDE-generated Ant

build script 1o build, run, and debug your project.
[ ouput

Lé binh Thanh, o giao dén db hoa




Tao ung dung swing king NetBeens

javakpplicationd - NetBeans IDE 6,9,1

Fle Edt Miew Wavigste Source Refackor Run Debug Profle Team Teols Window Help

FEHES DE e ST H D B G

5 [ Projects .
g - & Javahpplcation2
E -
® ® New Java Application
war| Steps n d Location
5] ol 1. Chosss Project
o Project Name! Javahdpplication3
0@ TestPackoo] 2. Name and Location ! [savarun I
-0 Libraries Projest Lacation: | <i\Documents and | Coromsen. ]

G Test Librarie

E J

[ Use Dedicated Folder For Storing Librariss

Lirari

5 can share the

D o
(s Help for detais),

Create Main class |javaapplication3.Main

[ 5et a5 Mein Project

10 Project Folder already exists and is ot empky,

Next > Finish

Bours

‘4 start €e0E

Lé Binh Thanh, Fo giao dén db hoa

Tao tng dung swing ling NetBeens
.
. Taovathit

Fle Edt Yiew Navigste Source Refactor Run Debug Profls Tesm Tools Window Help

lagp cra H/d6i FPEES D E e T B D O
tuong chra

‘Projects * x|

(% Javaspplicationz

=-@p Javaspplication3
E}ﬁa Source Packal

- 6 B

{7 Navigator

ges
=

W i B JFrane Form. ..
K b Main.

s B o ctrbF | [] IPanel Form. .
S i : e JFr

&

2] @ Test Packages Ctrlx ) 3ava Class..

@ Libraries

e | [ JavaPackage...
& TestLibraries .

Sk | [E) Java Inberface. .

: Th é m $l‘ kl én &1 Entity Class
\ ~ . , Delete Delets
va ma xr |y . 3 & Entity Classes from Database: ..
. N - @ ‘Web Service Cliert...

Chp CaC tha‘n h L‘ocal Histor‘y y  Flother..
phan trén ara Tosk ,
SO

e Hién thi cira
SO

Lé binh Thanh, o giao dén db ho




Tao ung dung swing king NetBeens
|

Fi

Tao va thiét

ile Edt Wew Hawigate Source Refactor Run Debug Profls Team Tools Window Help

lap cra $/d6i

EEES DO e T H b O

t]IQ'ng Ch:l'a 5 |2 NewdFramejava x| [5) Mainjava x|

% Source | Design | (M-8 QR HF| | P L% G @ B | &

é 12 package javaapplication3;
13

ﬁ 1a] /*+

8| 15 "
lg * @author thanh
17 */
18 public class NewJFrame extends javax.swing.JFrame {
19
20E f*% Creates ney form NeydFrame */
21 public NewdFrame (] {
22 T inicComponents (] ;
23 H
24
25 FER,
30 BguppressWarnings ("unchecked”)
i
71
72 private void jButtonlActionPerformed |java.awt.event, Lotiong
75
76
37 /i Variables declaration - do not modify
78 private javax.swing.JButton jButtoni:

R 79 private javax.swing.dLabel jLebell;
Lé binh Thanh, &o giao dén doé hg 80 // End of warisbles deglarstion

Tao ung dung swing ing NetBeens

JavaApplication3 - NetBeans IDE 6.9.1

Eile  Edit

Wiew Havigate Source Refactor Run Debug Profile Team Tooks Window Help

« Thémcac |5
thanh pfan
vao ara 9 g

@ Projects

Lé binh Thanh, o giao dén db h

£ NewFrame java x| ‘Palette
Source: | Design | | [y EEE e &8 = Swing Containers
o D Panel ﬁ
L Spit Pane [
[ Tool Bar B
e [ Inkernal Frame %]
\=] Swing Controls
b
Toggle Buttan

@ Radio Button
(1= Combo Box.
[ Text Field

I Scroll Bar

[ Progress Bar
[=] Password Field
|—{ separator

! Editor Pane
[ Table

'+ Swing Menus

i+ Swing Windows
i+ AWT

I+ Beans

[+ Java Persistence

EREEIQEES T E




Tao ung dung swing king NetBeens
|

File Edit View [avigate Source Refactor Run Debug Brofle Tesm  Todls Window Help
PEES DE o & FE P BG
5 aNew'JFrame.Java x|
A - %SMEE\DESW -H-ARTEPES SN 0 F 4=
e Thémcac |: -
N \ @ 203 ¢ %% Creates new form NewdFrame
thanh plﬁn . 21'T public HewJFrame{) {
N Y ‘ﬂd_J 22 initComponentsi) ;
vao ara S :
16| 22

25(] /#% Thiz method iz called from within the CONSLructor o
26 ¥ initialize the form:
27 ¥ WARNING: Do NOT modify this yde. The = meth
28 + always regeneraced by the Form Editor
29y - */
30 @Suppressiarnings {"unchecked")
31 4 <Edit d defaultstate= lapzed” desc="Generated Cuode|
325 private void initComponents(] {
33
34 jLabell = new javax.swing.JLabel():
35 jButtonl = new javax.swing.JButton():
36
At setbefaultCloseOperation|javax. sving. TindowConstants . EXTT)
38
a9 jLabell,setTaxt ("¥in shao'];
40
41 jButtonl.setText ("Chap nhan');

Lé Dinh Thanh, -EO giao dén d("} 4z E jBut\:o‘r}}jaddkc:mnl:-lstener(new J'E.\va.'awc.even\:.n.c\:i?nListE

Tao tng dung swing ling NetBeens
.

Fle Edit View Navigats Source Refactor Run Debug Frofle Team Tools Window Help

= = R R R T T S
] MewdFrame java. x|

B EEalhl o ¢

Source ‘Deslgn ‘

] nspectar

in chao

{7 Navigator

MouseMotion

Cuk Mousewhee|

Lé Binh Thanh, R0 giao dén dé hg Copy PrapertyChange

— et Text
~ HP 7 !
. Them $I' klen % Change Yariable Mame ...
b - £ Bind i
PN = "/ =
vamaxly ’
R Ancestor r
, N
a hy

cho cac thanh s | i 3
rﬁ > ) futo Resizing Y container ’
phan trén ara i e )
2 et Default Size Hierarch »
% S e Component.. |
% InputMsthad b
— }  Item 4
Key ¥

Mave Up
reve Mause 4
love L 3
»
»




Tao ung dung swing king NetBeens

Eile

® Javahpplication3 - NetBeans IDE 6.9.1

Edit View Mavigate Source Refactor Run Debug Frofile

Team Todls

sindow  Help

FEES DO Guee 9T H DB G o

2] MewiFrame. javs x|

Source | Design

(7) Navigator

k=
z
2
[

Thém s kién
vamaxly
cho cac thanh
phan trén ara
O

45 Javax.swing. Grouplavout layout = new javax.swing.GroupLa
48 getContentPane () .setLayout (layout) ;
50 layout.setHorizontalGroup (
51 layout .createParallelGroup {javax.swing. Crouplayout . A
52 .addGroup {layout.createSequentialGroup ()
53 .addGap (30, 30, 30)
54 .addGroup [ layout . createParal lelGroup (Javax. swing
AT . N 55 . addComponent [ jButtoni)
Le Dlnh Thanh‘ -EO glao dén do h 28 a‘r]dfnmnﬂnﬂnr LAlshe=ld1l

private void initComponents (]

e

33

34 jLabell = new javax.swing.JLabel():

35 jButtonl = new Javax._s!u‘ng.JEu\:tDn_(),'

36

37 setbefaultCloseOperation|javax. sving. TindowConstants . EXT!
38

39 jLahell,setTaxt ("Hin shan'];

40

41: JEuttonl.setText (7C

hap nhan™)
ste

er (new

Tao tng dung swing ling NetBeens
.

File

Edit Wiew MNavigste Source Refactor Run Dsbug Frofle Team Tools Window Hslp

PSS D@ [ & T W PO

() Navigator

T
2
2!
[

Thém sr kién
va ma x ly
cho céac thanh
phan trén dra
O

Lé binh Thanh, o giao dén db hg

|2 NewIFramejava x|

BE-8- SR P

Source | Design o5

64 .addGap (18, 18, 18)

65 addComponent (jEButtonl)

66 .addContainerGap (204, Shorr.MAY VALUE)])
87 1:

&8

69 pack() ;

70 ¥ =/editor-folds

L

72 private void jButtonlActionPerformed |java.aws.event.Actionk:
73 T jLabell.setText ("Ban khos chu!');

74 i

75

76

17 [/ Variables declaration - do not modify

78 private javax.swing.JButton jButtoni;

73 private javax.swing.JLabel jLabeli;

80 £f End of varishles declaration

gl

8z +

83




Tao ung dung swing king NetBeens
|

file Edit View MNavigate Source Refactor Run Debug Profle Team Took Window Help

FEES D Eber =T H b G

& |2 NewFrams java = | [& Mainjava x|
S =
cRE-E- QSRR EY e m (s
= 1 package javaapplication3:
® 2
g 3 /o=
D
£ . «
5T * @author thanh
L
6 T
7 public class Main {
g
g HewlFrame frm = nev NewdFreme():

publ_ic static vo_ig{ mi_n_{E_,t_rJ_.ng far_gs[]) {
Lol frm.setVisible ({true);
S ¥

e Hiénthi cira

SO

Lé Binh Thanh, Fo giao dén do hg

A N\ = Ve
Mot vai lueu y
.
e C603laicira$ lakhung (JFrame) (@ $
chinh), p thaai (JDialog) va JApplet (applet).
Chirc ning chinh éa ara $ 1a dé chira cac thanh
phin giao dén khac
e Cira 9 khong tt chira ara $ khac (top-level)
e Céc thanh pin khac mién hién thi duoc phai
duoc dat trén ara 9
e Mot sb thanh plan c6 thé 1am vat chaa, vi ch
mét toolbar chira cac button, textbox, ...
+ Mot thanh plan (trr cira $) dugc chra trong va m
chi trong ot thanh pln khac
«  Quan I¢ gita c&c thanh pin trén nét giao
dién tao thanh not cay
. Céc thanh pin déu dugc ké thira tir
JComponent

20
Lé binh Thanh, o giao dén db hoa




Sir dung frame
.

«  Frame la éa $ chinh. Mpt tng dung GUI throng c6 it
nhat mot frame.

«  Frame c6 thanh tiédé (title) va V|en (border) cung () )
nat thayddi kich thude, dong dra $. Mam trong vién va
dudi thanh tiéudé 1a vang i dung. Caaidi tuong giao
dién nhr nat kim, 6 \an ban, nat chn, ... duoc dat vao
vung rHi dung

21
Lé Binh Thanh, Fo giao dén db hoa

Cac thanh pén giao dén
.
«  MJi thanh phin giao dén
* dugc dinh ngha boi mot 16p
«  ¢0 cac plrong thic dé thiét 1ap/doc gia tii cac the
tinh
e cOcac g kién lién quan ban phim, clt

«  Ghicha: Cac hamily sy kién cho caatiéu khién
dugc thém tang céch kich chit phai vao dieu khién,
chon Events... 8i chon ar kién.

22

Lé binh Thanh, o giao dén db hoa




JLabel

.

e Chic nang: Hién thi van ban

¢ Cac phlrong thrc chinh
* setText(String t)bat noi dung cho nhan
» String getText()Doc ndi dung nhan

Lé Binh Thanh, Fo giao dén db hoa

23

JTextField

.
e Chirc nang: Nhip mdt dong van ban
»  Cac phrong thrc chinh
* setText(String t)bat noi dung cho 6 chr
» String getText()Doc noi dung 6 clir
Sy kién chinh
* keyReleased: rilphim
« focusLost: It focus

Lé binh Thanh, o giao dén db hoa

24




JPassword
.
«  Chirc nang: Nhap mat khau
¢  Cac phlrong thrc chinh

* char [] pwd.getPassword@at noi dung password
* Sy kiénchinh

* keyReleased: rilphim

« focusLost: It focus

25
Lé Binh Thanh, Fo giao dén db hoa

JTextArea

.
«  Chic nang: Nhap nhidu dong v&n ban
»  Cac phrong thrc chinh
* setText(String)bat ndi dung \an ban
» String getText()Doc noi dung van ban
* setlLineWrap(boolean): Cho phégghithi mot dong van
ban trén nhéu hang (gp hang)
« setWrapStyleWord(boolean): Géoc bé tir khi gip
hang hay khéng
Sy kiénchinh
* keyReleased: rilphim

26
Lé binh Thanh, o giao dén db hoa




JTextPane
.
e Chac nang: Hién thi ndi dung van ban codinh cang va cho
nhiap nhiéu dong \an ban
«  Chta bén trongtéi tugng StyledDocument
« getStyledDocument(): dai d6i tugng
StyledDocumendiugc chira bén trong
»  StyledDocument
e Chira danh sach céac styles
«  Chaa i dung. Nb dungduoc chia thanh nkdu doan,
moi doan ap ding nmbt style

Lé Binh Thanh, Fo giao dén db hoa

JTextPane
L]

. StyledDocument

. L4y kiéu mic dinh:

¢ Style kmd = StyleContext.getDefaultStyleContext().
getStyle(StyleContext. DEFAULT_STYLE);

«  Thém kéu:
« Style k1 = doc.addStyle("kieul", kmc);
« Style k2 = doc.addStyle("kieu2", k1);

. Xéac dinh thupe tinh fing kiéu:
¢ StyleConstants.setFontFamily(k1, "SansSerif");
¢ StyleConstants.setltalic(k1, true);
¢ StyleConstants.setFontSize(k2, 30);

«  Chénmidung cé kéu
« doc.insertString(doc.getLength(), 44 ban c6 kiéu 1", doc.getStyle("kieul"));
« doc.insertString(doc.getLength(), 44 ban c6 kiéu 2", doc.getStyle("kieu2"));

28

Lé binh Thanh, o giao dén db hoa




JEditorPane

L]
«  Chirc nang: Hién thi noi dung ndt tai lisu HTML va cho
nhap nhiéu dong win ban
*  Phrong thic:

* setText(String)bat ndi dung \an ban
» String getText()Doc noi dung van ban
» setPage(URL): Load taidiu HTML
java.net.URL url = APPView.class.getResource("thultjtm

try {
jEditorPanel.setPage(url);

} catch (Exception e) {
System.err.printin("Attempted to read a bad URL: "

helpURL);
} 29

Lé Binh Thanh, Fo giao dén db hoa

JCheckBox
.
*  Cac phrong thrc chinh
« boolean isSelected(): &iin tra nitduoc tich hay khéng
Sy kiénchinh
« mouseClicked: kich clhit, thayddi trang thai tich

30

Lé binh Thanh, o giao dén db hoa




JRadioButton
|
e Can tao nhém cho cac radio buttait chi duoc chon mot
trong & nhém
« Tao JGroupButtondi dit thujc tinh groupButton cho
JRadioButton

*  Cac phrong thrc chinh

« boolean isSelected(): &iin tra nGtduoc tich hay khéng
e Sy kiénchinh

« mouseClicked: kich clit, thayddi trang thai tich

31
Lé Binh Thanh, Fo giao dén db hoa

JComboBox
.
«  Cho chon mot phin tir trong danh séach #hxudng
»  Cac phrong thrc chinh
« JComboBox(String []): 3o di tuong combo i danh
sach cac mc chon trong String[]
» setSelectedindex(i): Gh myc i
* int getSelectedindex(): @dai chi muc cia muc duoc
chon
* Object getSelectedValue(): akai muc dugc chon
» setEditable(boolean): Cho biémasdhay khdng
» setModel(Model)Dat model
« getModel(): liy model
e Sykiénchinh
Le pintThanGliBREEfREMed: thagbi muc chon

32




JList

L]
. Cho ndt haic nhidu phan tir trong danh sach
. Céc phrong thic chinh

. JList(DefaultListModel): Fo ddi tugng list Wi danh séch cac nt chon trong model
. setLayoutOrientation(JList.___ it hudng sip xép danh sach

. setVisibleRowCount(int)bit sé hang nhin thy

. setSelectedIndex(i): @h muc |

. setSelectedIndices(int[]): ©h cac nuc

. setSelectionInterval(index, size): @hcac muc lién tuc trong khang
. ensurelndexlsVisible(i)piéu chinh hién thi & muc | dugc nhin thy

. setSelectionMode(ListSelectionModel. MODBt kiéu chon cac nuc
. int getSelectedindex(): Evé chi myc caa muc dugc chon

. int[] getSelectedindices(); Twé chi muc caa c&c mac dugc chon

. Object getSelectedValue(): aTvé gi tri cua muc dugc chon

. Object[] getSelectedValues(): &vé gid tri caa cac nac dugc chon

. ListModel:

« addElement(obj), add(index, obj): Thénaen
« remove(index): X6a mc

. Su kién chinh
. actionPerformed: thagdi muc chon
. mouseClicked: Kich chit 33

Lé Binh Thanh, Fo giao dén db hoa

JTable

. Trinh bay dr liéu theo king
. Noi dung dia bang dugc quan ly boi TableModel. TableModel bao
gom
« Mot mang String[] chra tiéudé caa cac 6t
Mot ming Object[][] chira cacddi tuong 1a i dung aia cac 6. § cot cua
méng hai chéu nay phii bang $ cot (so phan tir caa mang chra tiéude)
*  Céc phrong thic dé Iy sb hang, 8 cot, t&n @t, ddi tugng & mot 6, xac
dinh cac 6 c6 thbién #ip duoc
. Pé tao bang
. Tao TableModel
*  Taodbi tugng JTable 6 dung TableModelid tao
+ JTable #0 hang tiéuié véi s 6 bing $ phan tir cia mang tiéude va lan
luot c6 cac tiéudée cia mang tiéudé
« V6i mdi phan ti [i][j] trong mang déi tuong
+ JTable & dung Renderedé hién thi déi tugng tai 6 (i, j)
« JTable & dung Editordé cap nhat déi tuong 34
Lé binh Thanh, o giao dén db hoa




TableModel va JTable

class MyTableModel extends AbstractTableModel {
private String[] a = {"First Name", "Last Name'Sfort", "# of Years", "Vegetarian",};
private Object[][] data2 = {
{"Kathy", "Smith", "Snowboarding", new Integer(5)ew Boolean(false)},
{"John", "Doe", "Rowing", new Integer(3), new Beain(true)},
{"Sue", "Black", "Knitting", new Integer(2), new Bxean(false)},
{"Jane", "White", “Speed reading", new Integer(20¢w Boolean(true)},
{"Joe", "Brown", "Pool", new Integer(10), new Beain(false)}

’ Renderer cho Strirﬁ?enderer cho Integ‘el{Renderer cho Boole*an

}
TableDemo (= [&] |§|
First Mame ) Spart #of Years WVegetarian

Y i<cathy Smith | Snowhoarding s \ [
John Doe \ R owing 3\ v
Sue Black | Knitting 2\ [
Jane White \ Speed reading 20 \ [¥]
Joe Brown Fonl . 10 N

35
Lé Binh Thanh, Fo giao dén db hoa

Renderer va Editor &t dinh

class MyTableModel extends AbstractTableModel {

public Class getColumnClass(int c) {
return getValueAt(0, c).getClass();

} ‘ JTable 8§ st dung cac Renderer/Editordndinh cho ting lop ‘

’ Renderer cho Strirﬁﬁenderer cho Integ‘er{Renderer cho Boole%m

TableDemo = 8]x]
First Mame 5 Sport #ofYears
Snowhoarding 5 L
Doe  \ Rowing al \ [
Black  \ Knitting 2\ O
wihite  \ Speed reading 20 \ [¥]
Brown | Fool N 10 M

36
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binh nghia va sr dung Renderer
.
binh ngha

DefaultTableCellRenderer renderer = new DefaultTabléenderer();
renderer.setBackground(Color.red);
hoac
public class MyRenderer implements TableCellRendgrer
MyRenderer renderer = new MyRenderer();
renderer.set__ ();
Sir dung
cho trng ot
table.getColumnModel().getColumn(3).setCellRendeeaderer);
haoac cho & bang
table.setDefaultRenderer(Class.class, renderer);

37
Lé Binh Thanh, Fo giao dén db hoa

Vi du st dung Renderer
.

DefaultTableCellRenderer renderer = new
DefaultTableCellRenderer();
renderer.setForeground(Color.red);

table.getColumnModel().getColumn(1).setCellRendeser
nderer);

38

Lé binh Thanh, o giao dén db hoa




Vi du st dung Renderer
.
table.setDefaultRenderer(Color.class, new ColorReesr());

public class ColorRenderer extends JLabel
implements TableCellRenderer {
public ColorRenderer() {
setOpaque(true);
}
public Component getTableCellRendererComponent(
JTable table, Object obj,
boolean isSelected, boolean hasFocus,
int row, int column) {
setBackground((Color)obj);
return this;

} 39

L} Pinh Thanh, Fo giao dén do hoa

binh nghia va sr dung Editor
.
binh ngha
DefaultTableCellEditor editor = new DefaultTableEalltor(object);
haic
public class MyEditor extends AbstractCellEditor ieyplents
TableCellEditor {}
MyEditor editor = new MyEditor();
Sir dung
cho trng ot
table.getColumnModel().getColumn(3).setCellEditditer);
haic cho @& bang
table.setDefaultEditor(Class.class, editor);

40
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Vi du st dung Editor
.

JComboBox comboBox = new JComboBox();
comboBox.addltem("1");

comboBox.addltem("2");

comboBox.addltem("3");

comboBox.addltem("4");

DefaultCellEditor editor = new DefaultCellEditorfodoBox);

table.getColumnModel().getColumn(1).setCellEditdi{e
r;

4
Lé Binh Thanh, Fo giao dén db hoa

Vi du st dung Editor
.

table.setDefaultEditor(Color.class, new ColorEdjor
public class ColorEditor extends AbstractCellEditor
implements TableCellEditor, ActionListener {

public Object getCellEditorValue() {
return currentColor;

}

public Component getTableCellEditorComponent(JT &didée,
Object value,
boolean isSelected,
int row,
int column) {
currentColor = (Color)value;
return button;
}
} 42
Lé binh Thanh, o giao dén db hoa




Cap nhat 6
]

class MyTableModel extends AbstractTableModel {

public boolean isCellEditable(int row, int col) {

Bién tap duoc déi tuong trong 6 (row, col) hay khong tuy tbeivao
isCellEditable(int row, int col) trve true hay false

TableDemo
First Mame Last Mare Spart # N vears Yegetarian
Y i<cathy Smith Snowhoarding & L]
John Doe Rowing 3 v]
Sue Elack Knitting 2 []
Jane Wiihite Speed reading 20 v]
Joe Brown Paal 10 []

43
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Cap nhat 0
.
class MyTableModel extends AbstractTableModel {

public void setValueAt(Object value, int row, int cél)
data[row][col] = value;
fireTableCellUpdated(row, col);

}

} Luu cap nhit dugc néu phrong thic setValueAtdugc caidat

TableDemo

First Mame Last Mame Sport #ufvears Yegetarian
[ kcathy Srith Snowhoarding 5 L]
JJohn Doe Rowing 3 v
I5ue Black Knitting X 2 ]
Jane Wihite Speed reading 20 V]
Joe Brown Poal 10 []

44
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Sap xép cac hang theo giaitcot
.
table.setAutoCreateRowSorter(true);

45
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Tao bo loc
]

//Tao bang c6 sorter.
MyTableModel model = new MyTableModel();
sorter = new TableRowSorter<MyTableModel>(model);
table.setRowSorter(sorter);
//Dat bo loc
RowrFilter<MyTableModel, Object> rf = null;
/I current expression doesn't parse, don't update
try {
rf = RowkFilter.regexFilter(“xau con”, col);
} catch (java.util.regex.PatternSyntaxException e) {
return;

}

sorter.setRowFilter(rf);

46
Lé binh Thanh, o giao dén db hoa




Dit ché d6 chon 6
L]

Ché a9 chon table.setSelectionMode(mode);
Chon mot muc
ListSelectionModel.SINGLE_SELECTION
Mot khoang
ListSelectionModel.SINGLE_INTERVAL_SELECTION
Nhiéu khaing
ListSelectionModel. MULTIPLE_INTERVAL_SELECTION
Muc chon
Ca hang
table.setRowSelectionAllowed(true);
table.setColumnSelectionAllowed(false);
Ca cot
table.setRowSelectionAllowed(false);
table.setColumnSelectionAllowed(true);
Tung 6
table.setCellSelectionEnabled(true);

Ghi cht: Néu chon hanh thi khéngiugc chon ojt. Chon 6 cti KHONG &p ding

cho nhéu khaing
Lé Binh Thanh, Fo giao dén db hoa
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Mot so phuong thirc khac
.

class MyTableModel extends AbstractTableModel {

public int getColumnCount() {
return a.length;

}

public int getRowCount() {
return data2.length;

}

public String getColumnName(int col) {
return afcol];

}

public Object getValueAt(int row, int col) {
return data2[row][col];

}

Lé binh Thanh, o giao dén db hoa
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JFrame va JDialog
.

 DPatlook and feel:
JFrame.setDefaultLookAndFeelDecorated(true);
JDialog.setDefaultLookAndFeelDecorated(true);

«  Hién thi hop thaai
JOptionPane.showConfirmDialog(parent, text, title,
JOptionPane.__ OPTION );

Céc hop thaai hién thi modal va ti vé gia tri n(t duoc bam

49
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JMenu

.
JMenuBar — Thanh menié chira cAc menu
JMenu — Thrc don (duoc dat trong JIMenuBar)
Cac khan thuc don (dugc dat trong JMenu)
e JMenultem — Mt khoan thuong
e JRadioButtonMenultem — M khaoan cé nut radio
e JCheckBoxMenultem — bt khoan cé nut check
* Separator — Phén cach céac kho
*  Memu chra menu con
Su kién trén cac khan thuc don
* actionPerformed
Kiém tra radio hay checkbatroc chon trén menu item

* boolisSelected() 50
Lé binh Thanh, o giao dén db hoa




JPopupMenu

|

«  Menuduoc hién thi khi kich chit phai, con @i 1a menu
ngir canh

«  Canxu ly cac sr kién MousePressed va MouseReleased
tréndoi tugng hien thi popup menu

private void mainPanelMousePressed(java.awt.event.biseEvent evy {
maybeShowPopup(evt);
}

private void mainPanelMouseReleased(java.awt.eveMouseEvent ev} {
maybeShowPopup(evt);
}
private void maybeShowPopup(java.awt.event.MouseEwmt e) {
if (e.isPopupTrigger()) {
jPopupMenul.show(e.getComponent(),
e.getX(), e.getY();

} 51
Lé Binh Thanh, Fo giao dén db hoa

JPopupMenu
.
*  Thém actionPerformed cho cac Kimocia popup menu

menultem.addActionListener(new java.awt.event.Actioivistener() {
public void actionPerformed(java.awt.event.ActionEent evt) {
jMenultem1ActionPerformed(evt);
}
i

private void jMenultemlActionPerformed(java.awt.event.ActionEvent
evt) {
}

52
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Tiép theo
Lap trinh socket




Bai giang

LAP TRINH JAVA

Lé Pinh Thanh
B6 mon Mang va Trugn théng May tinh
Khoa Cdng ngh Thong tin
Truong Dai hoc Cong ngd, PHQGHN

Lé binh Thanh, &p trinh socket

Bai 9

Lap trinh socket




No6I dung
.
«  Truyén thdng gita cacing dung
* Socket

* Lap trinh socket

« Paluwng

3
Lé binh Thanh, &p trinh socket
/‘\ pal AN /7 i 4
Truyén thong gira cacirng dung
.
Ung dung Al Ung dung B1
Chao B1. T6i Ié?Al. Bn cin ndi chuyn khéng
) chao Al. Toi iﬁ sang
Téi can ... |
)i Déy 1a thr ban cﬁn
Cf;m on nhidu nﬁé. Rn gap lai
Ok, Hen gip lai
May A | | May B

Lé Dinh Thanh, &p trinh socket




ling nghe (B1)

biét lai

Lé binh Thanh, &p trinh socket

Truyén théng gira cacitng dung
|

* Moting dung (Bl) phii chay trudc, chy xem céirng dung
khac én glao tép khéng

«  Ung dung cn giao tép (A1) thiét 1ap két ni d¢én ing dung

«  Hai bén ban tho v& mét viéc gi dé (theo giao thic)
«  A1/B1 mubn két thic € chao am biét truéc, B1/AL € tam

Ung ding A1

|
I~hAA D1 TA;

Truyén théng gira cacitng dung

Ung dung B1

Ung dung A2

1A A1, Bn cin ndi chuyn Yhana

['J’ng ding B2

<80 AL, TOi &n sang

<

Chao B2, T0| a A2 Bn cﬁn ndi chugn khohg

TOi (;an

Chao A2. T0| 4n sang

Day [a thr ban cin

T0| can .

cooocoa! Soooooocpoooo

Camﬂammhhh@ BA gip lai

Ok. Her'l qap lai §

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Camon nhléu nhé. Hn gip IaI :
. May B
,,,,,,,, Ok Hen o,ap T
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Truyén thong gira cacang dung
.

«  Nhiéu tng dung c6 tié chay dong thoi trén mot may, s
dung cungdia ch IP — Lam thé nao dé phan biét dwoc
gdi tin dén giri cho ng dung nad?

«  Gia phap: Mbi ung dung st dung mot ma riéng bét [a mot
s6 nguyén khéng antuoc goi la cong (port).

«  Khi ttng dung bén ngoaian giri choting dung B1, n6
phai guri ca IP cia may B va méa nin dién cia B1 trong
g6i di liéu.

«  Khi ttng dung bén ngoai an giri chotng dung B2, né
phai guri ca IP cia may B va ma nin dién cia B2 trong
g6i di liéu.

* IP:port - bia ch/dinh danhgdocketcuatrng ding ;

Lé binh Thanh, &p trinh socket

Socket
.
* IP:port - bia ch/dinh danhgdocketcuatrng dung
«  Khi ting dung sr dung adng nao, n6 &dang ky wi hé diéu
hanh
*  Néu odngdadugc s dung, K diéu hanh & bao la khong
thé sir dung duoc, irng dung € dirng chay hoac xin cong
khac.
e Trong Bp trinh java:
« Ung dung ling nghe & dung ServerSocket va Socket
« Ung dung khoi dong két ndi sir dung Socket

Lé Dinh Thanh, &p trinh socket




L ap trinh socket
—

Lé binh Thanh, &p trinh socket

Doi tugng Socket
.

. Mai ddi tugng Socket co:
« Mot dong ra: kru dit liéu s giri cho di tac nhing chra duoc gii
e Céc phrong thic giri dir li¢u = dua dir li¢u ra dong ragday dit liéu
cho ting giao \an (giri)
« Mot dong vao: tru dit liéu doddi tac gri dén
e Cac phrong thrc nhan dir liéu = doc dix liéu tir dong vao

Input
Strean

Socket Socket

Output
Sream

10
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ServerSocket
.|
/ITao server socketihg nghe trén éng 8080
ServerSocket ssoc = new ServerSocket(8080);
/IChap nhan két ndi
Socket soc = ssoc.accept();

11
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Socket
L]

/ITao két nbi dén server socketihg nghe trén éng 80800 may
c6 IP 113.202.99.8

Socket soc = new Socket(*113.202.99.8”, 8080);

/ITham chéu dén dong vao va dong raie socket
InputStream sin = soc.getlnputStream();
OutputStream sout = soc.getOutputStream();
DatalnputStream in = new DatalnputStream(sin);
DataOutputStream out = new DataOutputStream(sou
/IGui dit liéu chodéi tac
out.writeUTF(“Noi dung”);
out.flush();
//Doc dit liéu doddi tac gri dén
String text = in.readUTF();

12
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N—r



Giao thic ting thg dung

Mot iing dung ([31) phii chay trudc, chy xem céirng dung
khac @n giao tép khéng

Ung dung an giao tép (A1) thiét 1ap két ndi dén ang dung
lang nghe (B1)

Hai bén ban thao vé mét viéc gi d6 (theo giao
thic)

A1/B1 cin két thic € chao am biét trugc, B1/AL $ tam
biét lai

Giao thirc chowng dung cho biét th i tw, kiéu ngi dung
cac hwéc giri/nhan ciaa moi bén

13

Lé binh Thanh, &p trinh socket

Vi du: Giao thrc xung danh

« B chynguoi dén
A Xuét hién
entiaA—
. Ghinhnten
e Vuildng cho bét ngay sinh
/ cua ban

T6i sinh ngay 25/12/1990

e Vuilong cho bét tén aia ban

. Ghi nhan ngay sinh

. Xin chao A, sinh ngay
o / 25/12/1990.
Nhan loi cha

A . Két thac
Két thic

14
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Phia ghi danh (B)

/Nlang nghe tren cong 8080
ServerSocket ssoc = new ServerSocket(8080);
System.out.print("Running");
/lchap nhan ket noi
Socket soc = ssoc.accept();
/ltham chieu den cac dong vao va dong ra
InputStream sin = soc.getinputStream();
OutputStream sout = soc.getOutputStream();
DatalnputStream in = new DatalnputStream(sin);
DataOutputStream out = new DataOutputStream(sout);
M - thuc hien giao thucxung danh /NI
/lyeu cau cho biet ten
out.writeUTF("Your name: ");
out.flush();
/lghi nhan ten
String name = in.readUTF();
/lyeu cau cho biet ngay sinh
out.writeUTF("Your DOB: ");
out.flush();
/lghi nhan ngay sinh
String dob = in.readUTF();
/lthong bao da ghi nhan xong
out.writeUTF("Welcome " + name + " whose DOB is " +dob + "\n");
out.flush();
Ilket thuc
in.close();
out.close();
soc.close(); 15

Lé binh Thanh, &p trinh socket

Phia xxng danh (A)

[lthiet lap ket noi

Socket soc = new Socket("127.0.0.1", 8080);

/ltham chieu den cac dong vao va dong ra

InputStream sin = soc.getinputStream();

OutputStream sout = soc.getOutputStream();

DatalnputStream in = new DatalnputStream(sin);

DataOutputStream out = new DataOutputStream(sout);

M- thue hien giao thuc xung danh ZHHHHITIHITTIITHTHITITIT
/ldoc yeu cau (cho biet ten)

String text = in.readUTF();

System.out.print(text);

//Imo mot input stream cho ban phim

Scanner scanner = new Scanner(new BufferedReader(newdutStreamReader(System.in)));
scanner.useDelimiter("\n");

/Inhap ten tu ban phim

String name = scanner.next();

/lgui ten

out.writeUTF(name);

out.flush();

/ldoc yeu cau nhap ngay sinh

text = in.readUTF();

System.out.print(text);

/Inhap ngay sinh tu ban phim

String dob = scanner.next();

/lgui ngay sinh

out.writeUTF(dob);

out.flush();

/ldoc thong bao da ghi nhan

text = in.readUTF(); 16

. System.out.print(text);
Lé PinhyHaap, Bp trinh Socket




Pa luong (Multi-threading)

17
Lé binh Thanh, &p trinh socket

Pa luong

]

« Mot server c6 th phai giao tiép ddng thoi véi nhiéu clients

«  V¢imdi client, server phi chip nhan mot két ndi va thuc
hién giao thirc itng dung trén ndt luong

«  — server phi tao nhéu luong xi Iy ¢éng thoi, méi ludng
thuc hién mot két noi den mdt client

18
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Phia ghi danh — 3o luéng
|

public class MyThread extends Thread
{

private Socket soc;

public MyThread(Socket socket)

{
super("MyThread");
this.soc = socket;

19

Lé binh Thanh, &p trinh socket

Phia ghi danh — 3o ludng
icVoidmno_

try {
/ltham chieu den cac dong vao va dong ra
InputStream sin = soc.getlnputStream();
OutputStream sout = soc.getOutputStream();
DatalnputStream in = new DatalnputStream(sin);
DataOutputStream out = new DataOutputStream(sout);
I thuce hien giao thuc xung danh /TN
/lyeu cau cho biet ten
out.writeUTF("Your name: ");
out.flush();
/lghi nhan ten
String name = in.readUTF();
/lyeu cau cho biet ngay sinh
out.writeUTF("Your DOB: ");
out.flush();
/lghi nhan ngay sinh
String dob = in.readUTF();
/lthong bao da ghi nhan xong
out.writeUTF("Welcome " + name + " whose DOB is teb + "\n");
out.flush();
Ilket thuc
in.close();
out.close(); 20
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Phia ghi danh — Glong trinh chinh
.

public static void main(String[] args) {
try
{
java.net.ServerSocket ssoc = new ServerSocket(8080);
System.out.print("Running™);
int count = 0;
while (true)
{
Socket soc = ssoc.accept();
MyThread newthread = new MyThread(soc);
newthread.start();
count ++;
System.out.printin("\nClient: " + count);
}
}
catch(Exception €)
{
System.out.print(e);
} 21
Lé Blinh Thanh, Bp trinh socket
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B6 mon Mang va Trugn théng May tinh
Khoa Cdng ngh Thong tin
Truong Dai hoc Cong ngd, PHQGHN

Lé Pinh Thanh, Trén khaiing ding Java

Bai 9

Trién khaitng dung




No6I dung
.

* Tépjar

» Java Network Launch Protocol (JNLP)
* Java Web Start

 Applet

Lé Pinh Thanh, Trén khaiing ding Java

Tép jar

Lé binh Thanh, Tién khaitng dung Java




Pong gobi chrong trinh Wi tép jar
.

«  Dé trién khaiung dung duoc viét bing java, ngoi ta
thuong dong gQi cacgp chrong trinh (.class) cung cag¢
tép tai nguyén én cho chrong trinh dréi dang €p
JAR (Java Archive)

«  Chuong trinhjar.exe trongjdk/bin cung dp cac clic
nang tao lap tp jar

* Taot¢pjar:jar cf jar-file input-file(s)

 Xem moi dung €p jar:jar tf jar-file

o Giai nén €p jar:jar xf jar-file

« Giai nén not vai tép trong €p jar: jar xf jar-file
archived-file(s)

Lé Pinh Thanh, Trén khaiing ding Java

Chay chuong trinh \bi tép jar
.
«  Dong knh (cin Main-class manifest)
java -jarapp.jar
* S dung Java Web Start
* Chay applet

Lé binh Thanh, Tién khaitng dung Java




jar manifest
.|
«  Tép manifest 1 rt tép van ban mé & vé cac tp dugc
dong goi trong &p jar
» Khitap tép jar, €p manifesiduoc tao tu dong va goi
vao jar Wi noi dung
Manifest-Version: 1.0
Created-By: 1.6.0 (Sun Microsystems Inc.)
e Stra i dung €p manifest
jar cfm jar-file manifest-addition-file input-file(s)
trongdd manifest-addition-file Ia tép van ban chra noi dung
duoc dua thém vao manifest

Lé Pinh Thanh, Trén khaiing ding Java

Thiét 1ap Main-class manifest
.|
e Stra i dung €p manifest
jar cfm jar-file manifest-addition-file input-file(s)
trongdo manifest-addition-file la €p van ban chira ni dung
Main-Class: MyPackage.MyClass

Lé binh Thanh, Tién khaitng dung Java




Thiét 1ap thong tin phién n
.
e Sira i dung €p manifest

jar cfm jar-file manifest-addition-file input-file(s)

trongdd manifest-addition-file Ia tép van ban chra noi dung
vé

Name:
Specification-Title:
Specification-Version:
Specification-Vendor:
Implementation-Title:
Implementation-Version:
Implementation-Vendor:

Lé Pinh Thanh, Trén khaiing ding Java

Java Network
Launch Protocol
(JNLP)

10
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JNLP
.
«  Dé trién khaiung dung qua mng, java st dung JNLP
«  Cac hroc trién khai
e Tao t&p.jnlp (dang XML) mo t v§ tép jar chra ma
chuong trinh va cac tai nguyérin thiet
« Tao lién két trén trén trang web drtsi tép .jnlp,
Java Web Starédownload va chy chuong trinh
dugc mo # trong €p .jnlp
* Sir dung applet wi mo ta .jnlp

11
Lé Pinh Thanh, Trén khaiing ding Java

No6i dung €p jnlp chotrng dung
.

<?xml version="1.0" encoding="UTF-8"?>
<jnlp spec="1.0+">
<information>
<title>Some Title</title>
<vendor>Some Team</vendor>
</information>
<resources>

<j2se version="1.6+"
href="http://java.sun.com/products/autodl/j2se"/>

<jar href="DynamicTreeDemo.jar" main="true" />
</resources>

<application-descname="Application Namethain-
class="PackageName.ClassNameNidth="300" height="300">

</application-desc>

</inlp>
Lé binh Thanh, Tién khaitng dung Java
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No6I dung €p jnlp cho applet
.

<?xml version="1.0" encoding="UTF-8"?>
<jnlp spec="1.0+">
<information>
<title>Dynamic Tree Demo</title>
<vendor>Dynamic Team</vendor>
</information>
<resources>

<j2se version="1.6+"
href="http://java.sun.com/products/autodl/j2se" />

<jar href="DynamicTreeDemo.jar" main="true" />
</resources>

<applet-descname="Applet Namemmain-
class="components.DynamicTreeApplet'width="300"
height="300">

</applet-desc>
L& Rivpthanh, Tén khaiting ding Java

13

Java Web Start

Lé binh Thanh, Tién khaitng dung Java
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Java Web Start

.
»  Java Web Start cungjs kha nang trién khaiang dung java
mot cachdon gian, hiéu qua bang cach download va al
« Client: Gin cai J2SE
« Server: Gn choapplication/x-java-jnlp-file JNLP
trong MIME type.

15
Lé Pinh Thanh, Trén khaiing ding Java

Chay tng dung Java Web Start
.
e S duyng tién ich trén khaitrng ding
<script src="http://www.java.com/js/deployJava.js/script>
<script>
var dir = location.href.substring(0,
location.href.lastindexOf('/')+1);
var url = dir + "webstart-desc.jnlp";
deployJava.launchButtonPNG = “button.gif”;
deployJava.createWebStartLaunchButton(url, '1,6.0")
</script>
«  Hoic tao link d&n t@p jnip
<a href="/some/path/Notepad.jnlp">Launch Notepad

Application</a> C6 thé download deployJava.js
dé trién khai ai may chi cia minh
16
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Applet

Lé Pinh Thanh, Trén khaiing ding Java

Applet
.
. Appl(?t latng dung java c6 th nhiing vao trang web
va hién thi trén trinh duyt
« Mot applet chchia mot 16p dugc ké thira tir
java.applet.Applethoac javax.swing.JAppletdi cac
phuong thrc
init() — duoc goi khi appletdugc load 1én trang web
start()— bat dau chay
stop()— khéng chy nira
destroy() duogc goi trudc khi appletdwoc unload

18
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Tao applet

.|
import javax.swing.JApplet;
import javax.swing.SwingUltilities;
import javax.swing.JLabel;
public class HelloWorld extends JApplet {
public void init() {
try {
SwingUltilities.invoke AndWait(
new Runnable() {
public void run() {
JLabel Ibl = new JLabel("Hello World"); add(Ibl);

}

);
} catch (Exception €) { System.err.printin("creatéiGlidn't comqlgete

Lé binh Thanﬁ%ﬁ%%ﬁt”dlx% Jh\}a}

Nhung applet vao trang web
.
«  Applets co th duoc ching vao
trang web vautong tac \6i cac
dbi tuong tai liéu caa trang
web théng qua javascript
«  Péapplet clay duoc, trinh
duyét phai dugc cai Java Plug
in
* Browser @i doan m& nhdn
applet cho Java Plug-in.
Java Plug-in clu trach
nhiém goi va thyc thi apple

Browser

Thread C

Java Plugin

Applet
APIs

Applet
Proxy

20
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Nhing applet vao trang web
.

e  Sirdung thé <applet>
<applet codeAppletClassName.class
archive="JarFileNamejar" width=width height=height>
</applet>
hogc
<applet code = 'AppletName’ jnlp_href = ‘applet-

desc.jnlp’, width = 300, height = 300 />

e S dung tién ich nhang applet
<script src="http://www.java.com/js/deployJava.js/script>
<script>
var attributes = { code:'AppletName’, width:300,
height:300} ;
var parameters = {jnlp_href: ‘applet-desc.jnip'} ;
deployJava.runApplet(attributes, parametgrs, ;1.6")

Lé Dinh<l[t§91{| H;r?khail’mg dung Java

Url cua applet
.
* getCodeBase() - URLia applet
* getDocumentBase() — urlia trang web cia applet
e Vidu
Image image = getlmage(getCodeBase(), "imgDir/g;gif"

No Package Statemants package com.myco.myproject;
in Applet Code

22
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Str dung tham 8 vaéi applet
.|
«  Truyéntham ¢
«  Trién khai king thé applet
<applet>
<PARAM NAME = parameter VALUE = value >
</applet>
e Trién khai king jnlp
<applet-desc>
< PARAM NAME = parameter VALUE = value >
</applet-desc>
va
var parameters = {jnlp_href: 'applettakesparams,jnip
paramOutsideJNLPFile: ‘fooOutsideJNLP'} ;

deployJava.runApplet(attributgsarameters, 1.4);
«  Nhanva xr ly tham $ trong applet
paramValue = getParameter("paramName"); 23
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Hiéen thi trang thai va nd trang web
.
«  Hién thi trang thai
showStatus(“Ni dung hén thi trén thanh ting thai”);
« Mg trang web
AppletContext appletContext = getAppletContext() ;
appletContext.showDocument(java.net.URL);

appletContext.showDocument(java.net.URL, String
targetWindow);

24
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Truy cap ma javascriptit applet
.
«  Lay déi twong window
JSObject window = JSObject.getWindow(this);
«  Truy cip bién javascript
userName = window.getMember("userName");
«  Cap nhit bién javascript
window.setMember("userName", userName);
e Goi ham javascript
Number age = (Number) window.eval("getAge()");
window.call("writeSummary", new Object[] {summary})

25
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Truy cap thanh vién caa appletbang

%

«  Quy tic: dinh danh @a appletdugc dung nlr mot tham
chiéu dén dbi tuong applet
e  <script
src="http://www.java.com/js/deployJava.js"></sc¥ipt
<script> var attributes = id:'mathApplet’ ,
code:'jstojava.MathApplet’, width:1, height:1} ;rva
parameters = {jnlp_href: 'math-applet.jnip'} ;
deployJava.runApplet(attributes, parameters, ;1.6')
</script>
»  <script language="javascript">
mathApplet.userName = "John Doe";
mathApplet.getGreeting();

</script> 06
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Duyet DOM
.|
public void start() {

try {

Class c =
Class.forName("com.sun.java.browser.plugin2.DOM’

Method m = c.getMethod("getDocument"”, new Class][] {
java.applet.Applet.class });

HTMLDocument doc = (HTMLDocument) m.invoke(null,
new Obiject([] { this });

HTMLBodyElement body = (HTMLBodyElement)
doc.getBody();

dump(body, INDENT);

} catch (Exception e) { System.out.printin("New J&®iag-In

not available");} } 27
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Duyét DOM
.

private void dump(Node root, String prefix) {
if (root instanceof Element) {
System.out.printin(prefix + ((Element) root).getTagie() + " / " + root.getClass().getName()); }
else if (root instanceof CharacterData) {
String data = ((CharacterData) root).getData() frim
if ('data.equals(™)) { System.out.printin(prefix"€haracterData: " + data); } }
else { System.out.printin(prefix + root.getClasséijame()); }
NamedNodeMap attrs = root.getAttributes();
if (attrs != null) {
int len = attrs.getLength();
for (inti=0;i<len;i++){
Node attr = attrs.item(i);
System.out.print(prefix + HALF_INDENT + "attribute+'i + ": " + attr.getNodeName());
if (attr instanceof Attr) { System.out.print(" = " ((Attr) attr).getValue()); } System.out.printin();
}
if (root.hasChildNodes()) {
NodelList children = root.getChildNodes();
if (children != null) {
int len = children.getLength();
for (inti = 0; i < len; i++) {dump(children.item(i), prefix + INDENT); }}}

}
28
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Giao tip gitra cac applets

|

«  Céc applets co thgiao tiép v6i nhau thdng qua javascript
* Appletl &> javascript&—> Applet2
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