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LOI NOI PAU

Ngbn ngtt 1ap trinh java ra doi va dugc cac nha nghién ciru
cua Cong ty Sun Microsystem gidi thiéu vao nam 1995. Sau khi
ra doi khong lau, ngdn ngir lap trinh nay da dugc sir dung rong
ré va phd bién ddi véi céc lap trinh vién chuyén nghiép ciing
nhu c&c nha phét trién phan mém. Gan day ngdn ngir 1ap trinh,
cdng nghé java da duoc dua vao giang day ¢ cac co so dao tao
lap trinh vién chuyén nghiép. Mot s truong dai hoc & Viét
Nam day mén |ap trinh java nhu mot chuyén dé tu chon cho céc
sinh vién cdng nghé thdng tin giai doan chuyén nganh.

Sau mot thoi gian tim hiéu, 1am viéc va duoc tham gia giang
day chuyén d lap trinh java cho 16p cir nhan tin hoc tir xa qua
mang. Nhom téc gia ching téi quyét dinh bién soan cudn gi&o
trinh ndy nhiam phuc vu cong tac giang day ciing nhu hoc tap
cia sinh vién chuyén nganh céng nghé thoéng tin.

Noi dung gido trinh tap trung vao nhiing kién thirc cin ban
nhat cua lap trinh java giGp ngudi doc budc dau tiép cap dé
dang véi cbng nghé méi nay, va déy ciing chinh la mot budc
dém dé chiing ta tré thanh “java shooter”. Mot sb van dé nang
trong ngdn ngit 1ap trinh java nhu: javabean, thiét két giao dién
dung thu vién JFC(Java Foundation Class), lap trinh mang, lap
trinh co s& dir liéu bang java, lap trinh ung dung web ding
J2EE (Java 2 Enterprise Edition), ... s3 dugc néi dén trong cac
chuyén dé nang cao. Chuong 6 cia gido trinh gidi thiéu tong
quan vé& lap trinh co so dit liéu dung jdbc, mot ndi dung theo
chiing téi can phai duoc trinh bay trong mot chuyén dé riéng.

Pé ¢ thé doc hiéu gido trinh ndy ngudi doc can nim viing
céc kién thire vé: nhap mon 1ap trinh, 1ap trinh huéng ddi tuong.
Pay la lan xuat ban dau tién chic chin khong thé tranh khoi
nhitng sai sot. Nhdm téc gia rit mong nhan duoc nhitng y kién
déng gop cua quy thiy cd, cac ddng nghiép va ban doc dé co
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thé hoan thién hon gido trinh ndy phuc vu cho viéc hoc tap cia
sinh vién.

Xin chan thanh cam on!

TPHCM thang 01/2006
Nhém téc gia
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Chwong 1: GIOl THIEU TONG QUAN VE NGON
NGU LAP TRINH JAVA

1.1.Mé dau

Chuong ndy s& cung cip cho sinh vién cé&c khé niém, kién thirc
co ban lién quan dén viéc 1ap trinh tng dung bang ngdn ngit
Java nhu: lich sir phét trién cua java, c&c dic diém cua java,
khéi niém méy 40, ciu trdc caa mot chuong trinh don gian viét
bang Java ciing nhu céch xd dung, dich va thuc thi mot
chuong trinh Java.

1.2.Giéi thiéu vé ngdn ngir 1ap trinh Java
1.2.1. Javalagi?

Java 1a ngbn ngit lap trinh huéng déi twong (tya C++) do
Sun Microsystem duara vao gitra thap nién 90.

Chuong trinh viét bang ngdn ngit 1ap trinh java c6 thé chay
trén bat ky hé théng ndo co ca méy ao java (Java Virtual
Machine).

1.2.2.Lich sir phét trién ciia ngdn ngir 1ap trinh Java

Ngon ngir 1ap trinh Java do James Gosling va cac cong s
cta Cong ty Sun Microsystem phét trién.

Pau thap nién 90, Sun Microsystem tap hop c&c nha nghién
ctru thanh 1ap nén nhdom dat tén la Green Team. Nhém Green
Team c0 trach nhiém x&y dung cdng nghé méi cho nganh dién
tr tiu dung. Dé giai quyét vin dé nay nhom nghién cau phét
trién da x&y dung mot ngdbn ngir 1ap trinh moi dat tén 1a Oak
tuong tu nhu C++ nhung loai bo mot sd tinh nang nguy hiém
cua C++ va c6 kha nang chay trén nhidu nén phin cang khéc
nhau. Cung ldc d6 world wide web bit du phét trién va Sun da
thiy duoc tiém nang cia ngdn ngit Oak nén d& dau tu cai tién
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va phét trién. Sau d6 khéng lau ngdn ngit mai véi tén goi 1a
Javaradoi va duoc gigi thiéu nam 1995.

Java la tén goi cia mét hon dao & Indonexia, Bay la noi
nhém nghién ciu phét trién da chon dé dat tén cho ngdn ngir
lap trinh Java trong mot chuyén di tham quan va lam viéc trén
hon dao ndy. Hon dao Java ndy la noi rat ndi tiéng véi nhidu
khu vuon trong cafe, do chinh 1a ly do ching ta thuong thiy
biéu tugng ly café trong nhidu san pham phan mém, cong cu lap
trinh Java ciia Sun ciing nhu mot sb hang phin mém khéc dua
ra

1.2.3.Mét sb dic diém ndi bac cia ngdn ngir l1ap trinh Java
May a0 Java (JVM - Java Virtual Machine)

T4t ca cac chuong trinh muén thuc thi duoc thi phai dugc
bién dich ra ma méy. Ma méy cua ting kién trdc CPU ciaa moi
méy tinh la khac nhau (tap Iénh m& may ciaa CPU Intel, CPU
Solarix, CPU Macintosh ... l1a khac nhau), vi vay truéc ddy mot
chuong trinh sau khi dwgc bién dich xong chi c6 thé chay dugc
trén mot kién trac CPU cu thé ndo d6. Béi véi CPU Intel ching
ta 6 thé chay cac hé diéu hanh nhu Microsoft Windows, Unix,
Linux, OS/2, ... Chuong trinh thuc thi duoc trén Windows
duoc bién dich dudi dang file ¢ dudi .EXE con trén Linux thi
duoc bién dich dudi dang file ¢ dubi .ELF, vi vay truéc day
mot chuong trinh chay duoc trén Windows mubn chay duogc
trén hé diéu hanh khac nhu Linux chiang han thi phai chinh sira
va bién dich lai. Ngbn ngir 1ap trinh Java ra doi, nho vao méy
40 Java ma kho khan néu trén da dugc khic phuc. Mt chuong
trinh viét bang ngdn ngir lap trinh Java s3 dugc bién dich ra mé
cia may ao java (ma java bytecode). Sau d6 may ao Java chiu
tréch nhiém chuyén ma java bytecode thanh mé méy tuong ung.
Sun Microsystem chiu tréch nhiém phét trién c&c méy ao Java
chay trén cac hé diéu hanh trén céc kién tric CPU khéc nhau.

Thong dich:
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Java la mot ngbn ngir 1ap trinh vira bién dich vira théng
dich. Chuong trinh ngudn viét bang ngdn ngir lap trinh Java co
dubi * .java dau tién duoc bién dich thanh tap tin cé dudi *.class
vasau do st dugc trinh théng dich théng dich thanh méa may.

Poc 1ap nén:

Mot chuong trinh viét bang ngdn ngir Java co thé chay trén
nhiéu méy tinh c6 hé didu hanh khéc nhau (Windows, Unix,
Linux, ...) mién sao ¢ d6 cb cai dat méy ao java (Java Virtua
Machine). Viét mot lan chay moi noi (write once run
anywhere).

Hwéng doi twong:

Hudng dbi tuong trong Java tuong ty nhu C++ nhung Java
la mot ngon nga Iap trinh hu:ong d6i twong hoadn toan. Tat ca
moi thir dé cap dén trong Java déu lién quan dén céac dbi tuong
duoc dinh nghia trudge, thim chi ham chinh cua mét chuong
trinh viét bang Java (46 1a ham main) ciing phai dat bén trong
mot 16p. Hudng ddi tuong trong Java khong cé tinh da ké thira
(multi inheritance) nhu trong C++ ma thay vao dé Java dua ra
khé niém interface dé hd tro tinh da ké thira. Van dé ndy s3
duoc ban chi tiét trong chuong 3.

Pa nhiém - da ludng (M ultiTasking - Multithreading):

Java hd tro 1ap trinh da nhiém, da ludng cho phép nhiéu tién
trinh, tiéu trinh c6 thé chay song song cung mot thoi diem va
twong tac véi nhau.

K ha chuyén (portable):

Chuong trinh ¢ng dung viét bang ngdn ngit Java chi can
chay duoc trén méy ao Java la co thé chay duoc trén bt ky méy
tinh, hé diéu hanh ndo cd mdy ao Java. “Viét mot 1an, chay moi
noi” (Write Once, Run Anywhere).

H& trg manh cho viéc phét trién #ng dung:
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Cong ngh¢ Java phat trién manh m& nhd vao “dai gia Sun
Microsystem” cung cap nhiéu ~€ong cy, thu vién 1ap trinh phong
pht hd trg cho viéc phét trién nhiéu loai hinh tng dung khac
nhau cu thé nhu: J2SE (Java 2 Standard Edition) hd tro phét
trién nhirng ung dung don, tng dung client-server; J2EE (Java 2
Enterprise Edition) hd tro phét trién céc tng dung thuong mai,
J2ME (Java 2 Micro Edition) ho tro phat trién cac (rng dung
trén céac thiét bi di dong, khéng day, .

1.3.Céc ing dung Java
1.3.1.Java va ing dung Console

Ung dung Console 1& ttng dung nhap xuit & ché do van ban
twong tu nhu man hinh Console caa hé diéu hanh MS-DOS.
Loa chuong trinh ing dung ndy thich hop vaoi nhitng ai budc
dau 1am quen véi ngdn ngit l4p trinh java.

Céc ting dung kiéu Console thudng dugc ding dé minh hoa céc
vi du co ban lién quan dén ct phép ngdn ngit, c&c thuat todn, va
céc chuong trinh (ing dung khong can thiét dén giao dién nguoi
dung dd hoa

S RRllirasbhnry i sl ] SIEIT Aae

class Helloworld
{ public static void main(String[] args)
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System.out.printin(*\nHello World");

}
1.3.2.Java va ing dung Applet

Java Applet 1a loai tng dung c6 thé nhiing va chay trong trang
web cua mot trinh duyét web. Tur khi internet méi ra doi, Java
Applet cung cip mot kha nang lap trinh manh mé cho céc trang
web. Nhung gan ddy khi cac chuong trinh duyét web da phét
trién voi kha nang lap trinh bang VB Script, Java Script,
HTML, DHTML, XML, ... cung véi su canh tranh khbc liét
cua Microsoft va Sun da lam cho Java Applet lu mo. Va cho
dén bay gid gan nhu céc lap trinh vién déu khdng con “min
ma’ voi Java Applet nita. (trinh duyét |E di kem trong phién
ban Windows 2000 d& khdng con mic nhién hd trg thuc thi mot
ung dung Java Applet). Hinh bén dudi minh hoa mot chuong
trinh java applet thuc thi trong mot trang web.

11
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1.3.3.Java va phét trién wng dung Desktop dung AWT va
JFC

Viéc phat trién céc chuong trinh ttng dung co giao di¢n nguoi
dung do6 hoa truc quan gidng nhu nhitng chuwong trinh duoc viét
dung ngbn ngir lap trinh VC++ hay Visual Basic da duoc java
giai quyét bang thu vien AWT va JFC. JFC 1a thu vién rat
phong pht va hd trg manh mé hon nhiéu so voi AWT. JFC gilp
cho ngudi I3p trinh ¢6 the tao ramét gieo dién truc quan cia bat
ky ung dung nao. Lién quan dén viéc phét trién céc ung dung
co glao dién nguoi dung d6 hoa truc quan ching ta s tim hiéu
chi tiét trong chuong 4.

Minh hoathiét ké giao dién nguoi dung st dung JFC

12

https://tieulun.hopto.org



i =z :
I T T 1 -
= ez | 4.0 10natnl 2
Tam 1] LH ST Foral kel
[T T Arodal b B
b Diwre | 95,0 295 Fockal " | S,
rae | e HOH %
[ Carh a4 | Tan y
Lrasa, ity Tars s sl o
Fa B wan | By s
[y [ | ¥ 0, 1Rt 1\
ure wcs s | 1 i
ratar n 1 BT E L 13
hiw e LB SRR ety # =
e e T9%.8 3aimym ¥
[T e Teruc = ‘t i
s was | EEI T E
e Learan: | 10 385 rockal 3
e Fraray 18 56T Rvaska | 4
[T I a0, 3k a
=it Faywri 00 Iress L
R i | Jrackn o | =]
i . . =
Bie| ARGHETLUG e SANT whiBF EimiE e

| e Gvese | carva ] Bizen | Ucve | .| o | B s | e B [Fan. 5 VR

1.3.4.Java va phét trién ing dung Web

Java hd trg manh mé dbi véi viéc phét trién céc ing dung Web
théng qua cdng nghé J2EE (Java 2 Enterprise Edition). Cong
nghé J2EE hoan toan co thé tao ra céc ung dung Web mot céch
hi¢u qua khéng thua kém cong ngh¢ .NET ma Microsft dang
guang céo.

Hién nay c6 rat nhiéu trang Web noi tiéng & Viét Nam ciing
nhu khap noi trén thé gisi duoc xdy dung va phét trién dya trén
nén cong nghé Java. SO ung dung Web duoc xay dung dung
cdng nghé Java chic chan khong ai co thé biét dugc con SO
chinh x&c 1a bao nhiéu, nhung ching t6i dua ra day vai vi du dé
thdy ring cong nghé Java cua Sun la mot “di thi dang gom”
cia Microsoft.

13
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http://java.sun.com/
http://e-docs.bea.com/
http://www.macromedia.conm/software/jrun/

http://tomcat.apache.org/index.html

Chic khéng it nguoi trong ching ta biét dén trang web thong tin
nha dat ndi tiéng & TPHCM d6 |& http://www.nhadat.conv.
Ung dung Web ndy ciing dugc xdy dung dua trén nén cong
nghg¢ java.

Ban c6 thé tim hiéu chi tiét hon vé cdng ngh¢ J2EE tao dia chi:
http://java.sun.com/j2ee/
1.3.5.Java va phét trién cac wng dung nhing

Java Sun dua ra cong nghé¢ 2ME (The Java 2 Platform, Micro
Edition 2ME) hd trg phét trién cac chuong trinh, phin mém
nhing. 2ME cung cap mot mdi trudng cho nhitng chuong trinh
rng dung c6 thé chay duogc trén cac thiét bi ca nhan nhu: dién
thoai di dong, méy tinh bo tli PDA hay Palm, cling nhu céc
thiét bi nhing khéc.

Ban c6 thé tim hiéu chi tiét hon vé cong nghé¢ J2ME tai dia chi:
http://java.sun.com/j2me/

1.4.Dich va thwe thi mdt chwong trinh viét bing Java

Viéc xay dung, dich va thuc thi mot chuong trinh viét bang
ngdn ngit 1ap trinh java co thé tom tit qua cac budc sau:
- Viét ma nguén: ding mot chuong trinh soan thao ndo
day (NotePad hay Jereator chang han) dé viét ma ngudn
valuu lai vai tén cé dudi “.java’
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- Bién dich ra ma may 4o: dung trinh bién dich javac dé
bién dich mé& nguon “.java’ thanh ma cia méy ao (java
bytecode) c6 dubi “.class’ valuu lén dia

- Théng dich va thuc thi: tng dung duogc load vao bo
nhd, théng dich va thuc thi dung trinh théng dich Java
thong qualénh “java’.

o Pwa majava bytecode vao by nhé: day 1abuasc
“loading”. Chuong trinh phai dugc dat vao trong
bo nhd trude khi thuc thi. “Loader” s3 liy céc
files chira ma java bytecode c6 dudi “.class’ va
nap ching vao bo nha.

o Kiém tra ma java bytecode: trudc khi trinh
théng dich chuyén ma bytecode thanh ma méy
tuong wng dé thyc thi thi cdc mé bytecode phai
dugc kiém tratinh hop 16.

0 Théng dich & thwc thi: cubi cung dudi sy didu
khién cia CPU va trinh théng dich tai mdi thoi
diém s& c6 mdot ma bytecode dugc chuyén sang
ma may vathuec thi.

1.5.Chwong trinh Java dau tién
1.5.1.Tao chwong trinh nguén HelloWordApp

*Khai dong Notepad va gd doan mé sau
[*Viét chwong trinh in dong HelloWorld 1én man hinh
Console*/
class HelloWorldApp{
public static void main(String[] args){
/lIn dong chu “ HelloWorld”
System.out.printin(* HelloWorld™ );
}
}
Luu lai voi tén HelloWorldApp.java
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!! HelloWordApp.java - Motepad i |EI|1I

File Edit Format Wiew Help

class HelloworTdapp{ -
pubTlic static void main(string[] ar‘gs){
S4In dong chu “HelTowor1d™
System.out. printlnC“Hellowor 1d™);

¥
|}

KX 2V

1.5.2.Bién dich tap tin nguon HelloWordApp

Viéc bién dich tap tin md ngudn chuong trinh
HelloWorldApp c6 thé thuc hién qua céc buéc cu thé nhu sau:

- Mé cirasdb Command Prompt.

- Chuyén dén thu myc chira tap tin ngudn vira tao ra.

- Thyc hién céu I¢nh: javac HelloWordApp.java

Néu gap théng béo 15i “Bad Command of filename” hoic
“The name specified is not recognized as an interna or external
command, operable program or batch file” c6 nghia la
Windows khdng tim duoc trinh bién dich javac. Bé sra 16i nay
ching ta cin cap nhat lai dwong dan PATH cua hé théng.
Nguoc lai néu thanh céng ban s¥ c6 thém tap tin
HelloWwordApp.class

1.5.3.Chay chwong trinh HelloWordApp

- Tai dau nhac gd lénh: java HelloWordApp

- Néu chuong trinh ding ban s3 thiy dong chit
HelloWord trén man hinh Console.

- Néu céc ban nhan duoc 15i “Exception in thread "main
javalang.NoClassDefFoundError: HelloWorldApp® ¢d
nghia 1a Java khong thé tim duoc tap tin mé bytecode
tén HelloWorldApp.class caa céc ban. Mgt trong nhitng
noi java ¢ tim tap tin bytecode |a thu myc hién tai cua
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céc ban. Vi thé néu tap tin byte code duoc dit ¢ C:\java
thi c&c ban nén thay doi duong dan téi do.

1.5.4.Céu tric chwong trinh HelloWordApp

Phwong thirc main(): 1a diém bét dau thuc thi mot ang dung.
Mbi ing dung Java phai chira mot phuong thirc main ¢ dang
nhu sau: public static void main(String[] args)
Phuong thirc main chira ba b tir dic ta sau:
epublic chi ra rang phuong thirc main cé thé dugc goi
bai bat ky ddi twong néo.
estatic chi ra ring phuong thirc main la mot phuong
thue lop.
evoid chi ra rang phuong thirc main s3 khong tra vé bat
ky mot giatri ndo.

Ngdn ngir Java hd tre ba kiéu chu thich sau:

of* text */

o/[ text

o/** documentation */. Cong cu javadoc trong bo JDK sir dung
chi thich ndy dé chuan b cho viéc tu dong phét sinh tai liéu.

- Dau mé vadong ngo8ac nhon “{* va“}": labit dau vakét
thac 1 khéi lenh.
- Dau cham phay “;" két thuc 1 dong lénh.

1.5.5.Sir dung phuong thirc/bién cia lép
Cu phép: Tén |6p.Tén hién
hoac Tén lop.Tén phuong_thac(...)

1.6.Cong cu lap trinh va chwong trinh dich
1.6.1.J2SDK
- Download J2SE phién bin méi nhat twong tng véi he
dieu hanh dang sir dung tir dia chi java.sun.com va cai
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dat 1én may tinh (phién ban dugc ching téi sir dung khi
viét gido trinh ndy 14 J2SE 1.4). Sau khi cai xong, chiing
ta cin cap nhat duong din PATH hé thong chi dén thu
muc chira chuong trinh dich cia ngbn ngir java

1=

! Tk vt o Wby —

kadigle BT
[T =4 zenmrardn ared Sebngulfusmhindla. ..
™ =4-oumrards sned Ssingslfusmbtindla. ..

S cariakets
g EAATIOWELr st 2o e
L L x
:-;. = T oyl o T TR
FaT Cxl [ R |
B o |
F: k|
o [~
L e i | RO
e
w0 @B | i | o mgry ] ;tha A
. !rmh-mmlﬂmmm-L.! I o Sy

1.6.2.Cong cu soan thao ma ngudn Java.

Pé viét ma nguon java chlng ta co thé sir dung trinh soan
thio NotePad hoic mot sd méi truong phét trién hd trg ngon
ngtr java nhu: Jouilder cia héng Borland, Visua Café cua héng
Symantec, JDeveloper cua hédng Oracle, Visual H+ cua
Microsoft, ...

Trong khuén kho gido trinh ndy ciing nhu dé huéng dan
sinh vién thuc hanh ching téi dung céng cu JCreator LE v3.50
cua haéng XINOX Software. Céc ban c6 thé download
JCreator LE v3.50 tur http://www.jcreator.com/download.htm.
Vi du: Dung JCreator tgo va thuc thi chwong trinh co tén
HelloWorldApp.

Buoc 1: Tao 1 Empty Project
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File® New® Project.
Chon Empty project roi bam ndt chon Next

B«lllJ-l'(I R o o ﬁ;:}‘: Wb
gt Bk, Applcakon  Soplotion

& Proidt Tewglale : j ’ J
Prajedt Fattg —~ - -

k|

Prafect Tasplata
Sainck i baraplba For tha raw prome: -

|t | | et | e

Sau @6 nhép tén project va bam chen Finish.

Propect Tersplats
i, | o Favatie
Prajct Clanfath ¥ -
Lot i smadary T pPacqur i i cadd p,
Proet Tools | e el

| Boviice Pt [T Cvsata TN et H ek cadh,

| g Pt [ gt Tl Pty i i,

B Cresbwnes vwarkopacs
I Jedd b omnani rork space:

4
.
ul

¥l

Project Paths
Salurk tha lcaden paha for the propct

'_m mlmleum]

Buoc 2: ¢
mgt Class mai tén HelloWorldApp va dwa vao Project hién tai.

File® New® Class.

Nhdép vao tén Class va chen Finish (hinh bén duéi).
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Class Settings
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Chwong 2:
HANG, BIEN, KIEU DU LIEU,
TOAN TU, BIEU THUC VA CAC
CAU TRUC PIEU KHIEN TRONG JAVA

2.1.Bién

- Biénla vung nhé dung dé luu trir céc giatri cua chu:ong
trinh. Mdi bién gan lién véi mot kiéu dir lisu va mot
dinh danh duy nhat goi la tén bién.

- Tén bién théng thuong la mot chudi céc ky tu
(Unicode), ky sd.

0 Tén bién phai bit dau bang mot chix céi, mot dau
gach dudi hay dau dollar.

0 Tén bién khéng duoc tring véi céc tir khda (xem
phu luc céc tir khoatrong java).

0 Tén bién khdng cé khoang tring & giraten.

- Trong java, bién cd thé dugc khai béo & bat ky noi dau

trong chuong trinh.
Céch khai béo
<kiéu_dir_liéu> <tén bién>;
<kiéu_di_lieu> <tén_bién> = <gia tri>;
Gan giatri cho bién
<tén_hién> = <gia tri>;

Bién cdng cdng (toan cuc): 1a bién co thé truy xuat & khip noi
trong chuong trinh, thuong dugc khai bao dung tir khda public,
hoac dat ching trong mét class.

Bién cuc bd: labién chi co thé truy xuat trong khdi Iénh nd khai
bao.
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Luu yv: Trong ngdn ngit 1ap trinh java co phan bi¢t chir in hoa
vain thuong. Vi vay ching ta can luu y khi dat tén cho cac doi
tuong dir liéu ciing nhu c&c xir ly trong chuong trinh.

Vi du:

import java.lang.*;
import java.io.*;
class VariableDemo

{
saticint x, y;
public static void main(String[] args)
{
x = 10;
y = 20;
intz= x+y;
System.out.printin("x =" + X);
System.out.printin("y =" +v);
System.out.printin("z= x+ y ="+ 2);
System.out.printin("So nho hon la so:" +
Math.min(x, y));
char ¢ = 80;
System.out.printin("ky tu cla: " + c);
}
}
Két qua chuong trinh

S0 LIl nnabars 1N 2 IET A
G
1oy =10
Jeon 1s sp:1@
kptuc 1a2 IP

Mess any key o continue. oo
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2.2.Céac kiéu dir liéu co s

Ngon ngit 1ap trinh java cé 8 kiéu dit liéu co sd: byte, short, int,
long, float, double, boolean va char.
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|

[ Kiéuluanly || Kiéukytu | Kiéu s
I

| kiéu nguyén | | kicu thuc |

| boolean | | char |

| | | | |
[byte | [short] [int | [long| [ float | [double]

Kiéu Kich Giatri min Giatri max Giatri
thudc mac
(bytes) dinh
byte 1 -256 255 0
short 2 -32768 32767 0
int 4 27! 2.1 0
long 8 2% 2%.1 oL
float 4 0.0f
double 8 0.0d

2.2.1.Kiéu sb nguyén

- Java cung cip 4 kiéu sd nguyén khac nhau l& byte,
short, int, long. Kich thuéc, gia tri nho nhat, I6n nhit,
ciing nhu gia tri mic dinh cia céc kiéu dir ligu b
nguyén dugc md ta chi tiét trong bang trén.

- Kiéu mic dinh cua céc sb nguyén lakiéu int.

- Céc sb nguyén kiéu byte va short rat it khi dugc dung.

- Trong java khéng c6 kiéu sb nguyén khéng diu nhu
trong ngon ngit C/C++.
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Khai béo va khoi tao giatri cho cac bién kiéu nguyén:
int x =0;
longy = 100;

Mt sb lwu v d6i véi cac phép toan trén sb nguyén:

- Néu hai todn hang kiéu long thi két qua la kiéu long.
Mot trong hai todn hang khéng phai kiéu long s8 duoc
chuyén thanh kiéu long trudc khi thuc hién phép toan.

- Néu hai toan hang dau khéng phai kiéu long thi phép
tinh s& thuc hién véi kiéu int.

- Céc toan hang kiéu byte hay short s3 dugc chuyén sang
kiéu int trugc khi thuc hién phép toan.

- Trong java khéng thé chuyén bién kiéu int va kiéu
boolean nhu trong ngdn ngit C/C++.

Vi du: c6 doan chuong trinh nhu sau
boolean b = false;

if (b==0)

{

}

Lic bién dich doan chuong trinh trén trinh dich s béo I§i:
khong duoc phép so sanh bién kiéu boolean véi mot giatri kieu
int.

System.out.printin("Xin chao");

wared vl bk vo... B ln on | ® edemvoe..
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2.2.2.Kiéu dau cham déng

Déi voi kiéu diu chim dong hay kiéu thuc, java hd tro hai kiéu
dix liéu lafloat vadouble.

Kiéu float c6 kich thuéc 4 byte va gia tri mic dinh 1&0.0f

Kiéu double co kich thudc 8 byte va gia tri mic dinh 140.0d

S6 kiéu diu chdm dong khdng cd giatri nho nhit ciing khong
c6 giatri 16n nhit. Ching c6 thé nhan céc giatri:

- S6 duong

- Vbécucam

- VO cuc duong

Khai bdo va khoi tao gia tri cho cac bién kiéu dau chaim dong:
float x = 100.0/7;
doubley = 1.56ES6;

Mot sb luu y d6i véi céc phép toan trén sb diu chdm dong:

- Néu mdi todn hang déu co kiéu din chim dong thi phép

toan chuyén thanh phép toan diu chim dong.

- Néu c6 mot toan hang la double thi céc todn hang con
lai ¢ dugc chuyén thanh kiéu double trudc khi thuc

hién phép toan.

- Bién kiéu float va double c6 thé ép chuyén sang kiéu dit

lidu khéc trir kiéu boolean.

2.2.3.Kiéu ky tw (char)

Kiéu ky tu trong ngon ngir 1ap trinh java c6 kich thudc 1a 2
bytes va chi dung dé bieu dién céc ky tu trong b mé Unicode.
Nhu vay kiéu char trong java cé thé biéu dién tit ca 2'° = 65536

ky tu khac nhau. o
Giatri mac dinh cho mot bién kiéu char [anull.
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2.2.4.Kiéu luan ly (boolean)

- Kiéu boolean chi nhan 1 trong 2 giatri: true hoac false.

- Trong java kiéu boolean khong thé chuyén thanh kiéu
nguyén vanguoc lai.

- Giatri mic dinh cuakiéu boolean lafalse.

2.3.Hing:

- Héng lamét giatri bat bién trong chuong trinh

- Tén hang dugc dat theo qui wéc giong nhu tén bién.

- Hang b nguyén: truong hop gia tri hang ¢ dang long ta
thém vao cudi chudi s6 chix “I” hay “L”. (vi du: 1L)

- Hing 50 thuc: truong hop gia tri hang co kiéu float ta
thém tlep vi ngit “f” hay “F”, con kiéu sb double thi ta
thém tiép vi ngit “d” hay “D”.

- Hing Boolean: java co 2 hiang boolean 1a true, false.

- Hang ky tu: lamot ky tu don nim gitra nam giira 2 dau
ngoac don.

o Vidy: ‘a:hangkytra
0 Mot sd hang ky tu dic biét

Ky tu Y nghia
\b Xoalui (BackSpace)
\t Tab
\n Xubng hang
\r DAu enter
Vv Nhay kép
\ Nhay don
\\ S6 nguoc
\f bay trang
\UXXXX Ky tu unicode
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- Hing chudi: 1a tap hop céc ky tu duoc dat gitra hai ddu
nhéy kép “”. Mot hiang chudi khéng cd ky tu ndo 1a mot
hiang chudi rdng.

0 Vidu: “Hello Wolrd”

o Luu y: Hang chudi khéng phai 1a mot kiéu dir
liéu co sd nhung van dugc khai bdo va sir dung
trong céc chuong trinh.

2.4.Lénh, khdi Iénh trong java

Gidng nhu trong ngdn ngit C, c&c cau lénh trong java két
thic bang mot diu chim phay (;).

Mot khéi 1énh 1a doan chuong trinh gdm hai lénh tré 1én va
duoc bat dau bang ddu mé ngoic nhon ({) vakét thac bang diu
déng ngoac nhoc (}).

Bén trong mot khéi 1énh cé thé chiramot hay nhiéu 1énh
hoic chira cac khdi lénh khéc.

{ 1/ khéi 1
{ 11 khéi 2
[énh 2.1
[énh 2.2

} 1 két thac khéi 1énh 2
lenh 1.1
[énh 1.2

} /1 két thdc khéi lénh 1
{ /I bt dau khoi lenh3
/I Céc Iénh thugc khéi lénh 3

...
} /1 két thac théi 1énh 3
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2.5.Toan tir va biéu thirc
2.5.1.Toan tir sb hoc

Toan tir Y 1ghia
+ Cong
- Tru
* Nhan
/ Chia nguyén
% Chiadu
++ Tang 1
-- Giam 1
2.5.2.Toan tir trén bit
Toan tir Y 1ghia
& AND
| OR
N XOR
<< Dich tré
>> Dich phai
>>> Dich phai vadién 0 vao bit tréng
~ Bu hit
2.5.3.Toén tir quan hé & logic
Toan tir Y 1ghia
== So sanh bing
1= So sanh khéc
> So sanh 1én hon
< So sanh nho hon
>= So sanh 16n hon hay bing
<= So sanh nho hon hay bing
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I OR (biéu thirc logic)
&& AND (bicu thuc logic)
! NOT (biéu thirc logic)

2.5.4.Toan tir ép kiéu

- Ep kiéu rong (widening conversion): tir kiéu nho sang
kiéu I6n (khéng mat mét théng tin)
- Ep kiéu hep (narrow conversion): tir kiéu I6n sang kiéu
nho (c6 kha nang mat mét théng tin)
<tén hién> = (kidu_dit_lidu) <tén bién>;
Vi du:
float fNum = 2.2;
int iCount = (int) fNum; // (iCount = 2)

2.5.5.Toan tir diéu kién

CU phép: <diéu ki¢n> ? <biéu thirc 1> : < biéu thic 2>

Néu diéu kién dung thi cd gia tri, hay thuc hién <biéu thirc 1>,
con nguoc lai la <biéu thirc 2>,

<diéu kign>: lamot biéu thic logic |

<bidu thirc 1>, <biéu thic 2>: c6 thé 1a hai giatri, hai bidu thic
hoac hai hanh dong.

Vi du:
intx= 10;
inty= 20;
intZ= (x<y) ?30: 40;
/1 Két qua z= 30 do biéu thirc (x < y) 1a ding.

2.5.6.The ty wu tién
Thir tu wu tién tinh tir tré qua phai va tir trén xuéng dudi

| Cao nhat | | | |
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++ -- !
* / %
+ -
>> >>> (djch phai va <<
dién 0 vao bit trong)
> >= < <=
== =
&
N
|
&&
Il
?
= <toantu>=
Thap nhat

2.6.CAu trac diéu khién
2.6.1.C4u truc diéu kién if ...

Dang 1:

if (<didu_kien>)

{
}

Dang 2:

<khdi_lénh>;

if (<didu_kien>)

{
}

else

{

<khéi _lanh1>:

<khéi _lanh2>:

else
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}

2.6.2.CAu truc switch ... case
switch (<bién>)

{
case <giatri_1>:
<khoi_lénh_1>;
break;

case <giatri_n>:
<khéi_lénh_n>;
break;
default:
<khdi 1énh default>;
}

2.6.3.Céau traclap

Dang 1: while(...)
while (dieu_ki¢n_lap)

{
khéi _lénh;
}
Dang 2:do{ ... } while;
do
khéi_lenh;

} while (diéu_kién):;
Dang 3: for (...) o ,
for (khoi_tao_bien_deém;dk_lap;tang_bien)
{
<khdi _lénh>;
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2.6.4.C4u truc Iénh nhay (jump)

Lénh break: trong ciu tric switch ching ta dung cau lénh
break dé thoét thoi ciu tric switch trong ciing chira né. Tuong
ty nhu vay, trong cau trdc lip, cAu lénh break dung dé thoat
khoi cau tric lap trong cting chira no.

Lénh continue: dung dé tiép tuc vong lap trong cing chira nd
(nguoc vai break).

Nhan (label):

Khong giong nhu C/C++, Java khong ho tro lénh goto dé nhay
dén 1 vi tri ndo do cua chuong trinh. Java dung két h0'p nhan
(label) véi tir khda break va continue dé thay thé cho Iénh

goto.
Vi du:
label:
for (...)
{ for (...) ‘
{ if (<biéu thirc diéu kien>)
break label;
else
continue label;
}
}

Lénh “label:” xéc dinh vi tri ciia nhén va xem nhu tén cia vong
lap ngodi. Néu <biéu thirc diéu kién> dang thi lénh break label
¢ thyc hi¢n viéc nhay ra khoi vong 1ap co nhan Ia “label”,
nguoc lai S& tiép tuc vong lip co nhan “label” (khéc voi break
va continue théng thuong chi thodt khoi hay tiép tuc vong lip
trong cung chirand.).

2.7.L6p bao kiéu dir liéu co sé' (Wrapper Class)

Datatype | Wrapper Class | Ghi chi
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(javalang.*)
boolean Boolean - Goi (package): chira
byte Byte nhém nhiéu class.
short Short - Ngoai cac Wrapper
char Character Class, goi javalang con
int Integer cung cap cac Iop nén
long Long tang cho viéc thiét ké
Float Float ngon ngir java nhur:
double Double String, Math, ...

2.8.Kiéu dir ligu mang

Nhu chiing ta da biét Java co 2 kiéu di liéu
- Kiéu dit liéu co so (Primitive data type)
- Kiéu dit liéu tham chiéu hay dan xuit (reference data
type): thuong c6 3 kiéu:
o Kiéumang
o Kiéulsp
o Kiéu glao tlep(lnterface)
O day chiing ta s3 tim hiéu mot sb van dé co ban lién quan dén
kiéu mang. Kleu l6p(class) va giao tiép(interface) chiing ta s3
tim hiéu chi tiét trong chuong 3 va c&c chuong sau.

2.8.1.Khai niém mang

Mang la tap hop nhiéu phan tir c6 cling tén, cung kiéu dir ligu
vamoi phan tir trong mang duoc truy xuit thong qua chi sd caa
no trong mang.

2.8.2Khai bao mang

<kiéu dit ligu> <tén mang>[];
hoac <kieu dir licu>[] <tén mang>;
Vi du:

int arrint[];

hoac int[] arrint;
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int[]  arrintl, arrint2, arrint3;

2.8.3.Cap phét by nhé cho mang

- Khéng gidng nhu trong C, C++ kich thudc cia mang duoc x&c
dinh khi khai bdo. Chang han nhu:
int arrlnt[ 100] ; // Khai béo nay trong Java sé bi béo 14i.
- Pé cip phét bd nhd cho mang trong Java ta can dung tir khoa
new. (T4t ca trong Java déu théng qua céc ddi tugng). Chiang
han dé cip phét viing nhé cho mang trong Java ta lam nhu sau:
int arrint = new int[ 100];

2.8.4.Khéi tao mang

Ching ta c6 thé khoi tao gia tri ban dau cho céc phan tir cua
mang khi né duoc khai béo.

Vi du:
int arrint[] ={1, 2, 3};
char arrChar[] ={'a,'b,'c};
String arrSrng[] ={"ABC’,“EFG”, ‘GHI'};

2.8.5.Truy cap mang

Chi s mang trong Java bt dau tu 0. Vi vay phan tir dau tién co
chi sb 14 0, va phan tir thir n c6 chi b 1a n-1. Céc phan tir cia
mang duogc truy xuit théng qua chi s cia né dat giira cip diu
ngoac vuong ([]).
Vi du:

intarrint[] = {1, 2, 3};

intx=arrint[0]; // xs¢ cogiatrilal.

inty=arrint[1]; //ysé cOgiatrila?2.

intz=arrint[2]; // zsé cO giatrila 3.

Lwu y: Trong nhung ngdn ngit 1ap trinh khéc (C ching han),
mot chudi dugc xem nhu mot mang céc ky tu. Trong java thi
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khéc, java cung cap mot 16p String dé 1am viéc véi déi tuong

dir liéu chudi cuing khéc thao téc trén dbi tuong dit liéu nay.

2.9.Mt sb vi du minh hea:

Vi du 1: Nhap ky tu tir ban phim
import java.io.*; ) )
[* goi nay cung cap th vien xuat nhap he thong thong qua
nhizng luong diz //liéu va hé thong file.*/
class InputChar
{
public static void main(String argg[])
{
char ch="";
try
{

}
catch(Exception €)

ch = (char) System.in.read();

System.out.printin(* Nhap 16i!” );
}

System.out.printin(* Ky tu vua nhap:” + ch);

}

Vi du 2: Nhap dit liéu sd
import java.io.*;
class inputNum

{ public static void main(String[] args)
{ int n=0;
try
{ BufferedReader in =
new BufferedReader (
36
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new I nputStreamReader (
System.in));
Sring s,
s= in.readLine();
n = Integer.parselnt(s);
}
catch(Exception €)
{ System.out.printin(* Nhdp diz li¢u b;

loi 1);
}
System.out.printin(* Ban vira nhdp s6:” + n);
}
}
Vi du 3: Nhap va xuét gia tri cac phan tir cia mot mang céc sd
nguyeén.
class ArrayDemo
{
public static void main(String argg[])
{
int arrint[] = newint[ 10];
inti;
for(i=0;i< 10;i=i+1)
arrint[i] = i;
for(i=0;i<10;i=i+1)
System.out.printin("Thisisarrint[" + i +
"1 "+ arrint[i]);
}
}
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s: mny key tp contdinuve. - .

Vi du 4: Tim phin tir ¢6 gia tri nho nhat (Min) va I6n nhat
(Max) trong mot mang.

class MinMax
{ public static void main(String argg[])
{ int numg] = newint[ 10];
int min, max;
numg/ 0] = 99;
numg[ 1] = -10;
numg[ 2] = 100123;
numg 3] = 18;
numg 4] = -978;
numg 5] = 5623;
numg 6] = 463;
numg 7] = -9;
numg 8] = 287;
numg/ 9] = 49;

}
}

min = max = numg 0];

for(inti=1; i < 10; i++)

{
if(numgi] < min) min = numg[i];
if(numgi] > max) max = numgi];

}

System.out.printin(*min and max: * + min+ " "

+ max);

class MinMax2

38

https://tieulun.hopto.org



public static void main(String argd])

{

int numg] = { 99, -10, 100123, 18, -978,
5623, 463, -9, 287, 49 };
int min, max;
min = max = numy 0] ;
for(inti=1; i < 10; i++)
{
if(numgi] < min) min = numg[i];
if(numg/i] > max) max = numg[i];

}

System.out.printin(*Min and max: " + min+ " "
+ max);

Vi du 5: chuong trinh minh hoa mot 13i tham chiéu dén phan tir
bén ngoai (vuot qud) kich thugc mang.

class ArrayErr
{ public static void main(String argg[])
{ int sample[] = newint[10];
inti;
for(i=0; i< 100; i = i+1)
samplei] = i;
}
}
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Vi du 6: Sip xép mang ding phuong phép sip xép néi bot
(Bubble Sort)

class BubbleSort
{ public static void main(String argg[])
{ int numg] = { 99, -10, 100123, 18, -978,
5623, 463, -9, 287, 49 };
inta,b,t;
int size;

size = 10; // number of elementsto sort
/I display original array
System.out.print("Original array is:");
for(inti=0; i < dze; i++)
System.out.print(" " + numgi]);

System.out.printin();

I/l Thisisthe Bubble sort.

for(a=1; a< dze; at+)
for(b=size-1; b >= a; b--)

{ if(numg[ b-1] > numg[b])

{ /l'if out of order
/I exchange elements
t = numg b-1];
numg b-1] = numg b];
numg b] = t;

}

}
Il display sorted array
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System.out.print(" Sorted array is:");

for(inti=0; i < dze; i++)
System.out.print(" " + numgi]);

System.out.printin();

= uY ITH THHIZED IH UoH a rOHS Ay

3 HLE i
T 1@ T A8 4T 9% 287 40 G221 1@e1z]
phtinme. -

Vi du 7: Nhap va xuit gia tri caa c&c phan tir trong mot mang

hai chiéu.
class TwoD_Arr
{ public static void main(String argg[])
{ intt,i;
int table[][] = newint[3][4];
for(t=0; t < 3; ++t)
{ for(i=0; i < 4; ++1i)
{ table[t][i] = (t*4)+i+1;
System.out.print(tableft][i] +
");
}
System.out.printin();
}
}
}

Lirnabnre i 1%L ST aae
4

B
T 1@ 11 1z

Mess any key o contdinuwe. ..
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Vi du 8: Tao ddi tugng chudi
class SringDemo
{
public static void main(String argg[])
{
[/l Tao chuoi bang nhieu cach khac nhau
Sring strl = new Sring("Chuoi trong java la
nhung Objects.");
Sring str2 = "Chung duoc xay dung bang nhieu
cach khac nhau.";
String str3 = new Sring(str2);

System.out.printin(strl);

System.out.printin(str2);
System.out.printin(str3);

hung Ohiantr -
iew cacl klwc nhauw.
w caclh klwc nhauw.

=: mny kew top continwe. oo

Vi du 9: Minh hoamét sb thao tac co ban trén chudi
/I Chuong trinh minh hoa cac thao tac tren chuoi ky tu
class SrOps
{
public static void main(String argg[])
{
String strl = "Java la chon lua so mot cho lap
trinh ung dung Web.";
String str2 = new Sring(strl);
Sring str3 = "Java ho tro doi tuong String de xu
ly chuoi”;
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int result, idx;
char ch;

System.out.printin("strl:" + strl);
System.out.printin("str2:" + str2);
System.out.printin("str3:" + str3);

System.out.printin("Chieu dai cua chuoi strl la:
" + grl.length());

/[ Hien thi chuoi strl, moi lan mot ky tu.

System.out.printin();

for(int i=0; i < strl.length(); i++)
System.out.print(str 1.charAt(i));

System.out.printin();
if(strl.equal s(str2))
System.out.printin("strl == str2");

else
System.out.printin("strl != str2");
if(strl.equals(str3))
System.out.printin("strl == str3");
else

System.out.printin("strl != str3");

result = strl.compareTo(str3);
if(result == 0)
System.out.printin("strl = str3");
else
if(result < 0)
System.out.printin("strl < str3");
else
System.out.printin("strl > str3");
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/[ Tao chuoi moi cho str4

String str4 = "Mot Hai Ba Mot";

idx = str4.indexOf("Mot");
System.out.printin("str4:" + str4);
System.out.printin("Vi tri xuat hien dau tien cua
chuoi con '‘Mot' trong str4: " + idx);

idx = str4.lastindexOf("Mot");
System.out.printin("Vi tri xuat hien sau cung cua
chuoi con 'Mot' trong str4:" + idx);

o lam fvHAnb np dong Wah.
AT EvAdnh mg dong Wah.

>n lum s mot cl Lop Trimh wneg dunn YWeb.

i I1:i.-er| dey tien cua :]ul.nn:i. con "Hot! trons sted: @
Wi txi >uwat hien sau cuny cos clweoi con "Hot! trong sted2ll

Meess any key to continue. ..

Vi du 10: chwong trinh nhap vao mot chudi va in ra chudi
nghich dao caa chudi nhap.
import java.lang.String;
import java.io.*;
public class InverstSring
{ public static void main(String arg[])
{ System.out.printin("\n *** CHUONG TRINH IN
CHUOI NGUOC *** ");

try
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{ System.out.printin(*\n *** Nhap
chuoi:");
BufferedReader in = new
BufferedReader (new
InputStreamReader (System.in));
/I Class BufferedReader cho phép doc
text tir luong nhdp ky tu, tao b dém cho
nhizng ky tu dé ho tror cho viéc doc nhiing
ky tu, nhizng mang hay nhizng dong.

/I Doc 1 dong tu BufferReadered ket thuc
bang dau ket thuc dong.

String str = in.readLine();
System.out.printin(*\n Chuoi vua nhap
la:" + str);

I/l Xuat chuoi nghich dao
System.out.printin(*\n Chuoi nghich dao
la:");
for (int i=str.length()-1; i>=0; i--)
{ System.out.print(str.charAt(i));
}

}

catch (IOException €)

{ System.out.printin(e.toSring());

}

Vi du 11: L4y chudi con cia mét chudi
class SUbStr

{
public static void main(String argd])

{
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String orgstr = "Mot Hai Ba Bon™;

/I Lay chuoi con dung ham

Il public String substring(int beginindex, int
/I endindex)

String substr = orgstr.substring(4, 7);
System.out.printin("Chuoi goc: " + orgstr);
System.out.printin("Chuoi con: " + substr);

LA RTHIRE] ) R EEY
Hot [lal lia LMo

ey to continwe. .o

Vi dg 12: Méang céc chudi
class SringArray

{

public static void main(String argd])

{

Sring str[] = {"Mot", "Hai", "Ba", "Bon" };

System.out.print(*Mang goc: ");

for(inti=0; i < dr.length; i++)
System.out.print(str[i] + " ");

System.out.printin(*\n");
/I Thay doi chuoi

str[0] = "Bon";
str[1] = "Ba";

str[2] = "Hai";
str[ 3] = "Mot";

System.out.print("Mang thay doi:");
for(int i=0; i < str.length; i++)
System.out.print(str[i] + " ");
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System.out.print("\n");

Hany thay doi*loen Da llai Hob

Meess any key to continue. oo

Chwong 3: HUONG POl TUQNG TRONG JAVA

3.1.Mé dau

Thong qua chuyén dé lap trinh huéng d6i tuong (OOP)
chiing ta d& biét OOP la mot trong nhixng tiép can manh mé, va
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rat hiéu qua dé xdy dung nén nhitng chuong trinh (ng dung trén
méy tinh. Tir khi ra doi cho dén nay lap trinh OOP da chirng to
duoc sirc manh, vai trd cua no trong céc dé an tin hoc. Chuong
ndy s& gitip ban doc tim hiéu vé céc kiéu dir ligu dan xuét do la
lop (class) va giao tlep (interface), ciing nhu c&c van dé co ban
vé lap trinh huéng dbi tu:ong trong java thong qua viéc tao lap
céc |6p, cac dbi twong va cée tinh chat caa ching.

3.2.Lép (Class)
3.2.1.Khéi niém

Chuing ta c6 thé xem I6p nhu mot khudn mau (template) cua
ddi tuong (Object). Trong d6 bao gdom dir liéu cua dbi tuong
(fields hay properties) va cac phuong thirc(methods) tac dong
|én thanh phan dix liéu d6 goi 1a c&c phuong thire caa lop.

Céc dbi twong duoc xay dung bodi cac 16p nén dugc goi 1a
céc thé hién caalép (class instance).

3.2.2.K hai bao/dinh nghia lép
class <ClassName>

{
<kiéu dit ligu> <field_1>;
<kiéu dir ligu> <field_2>;
constructor
method 1
method 2

}

class: latir khéa cuajava

ClassName: latén chung tadat cho 16p

field 1, field 2: céc thuoc tinh, céc bién, hay cac thanh phin dit
ligu cualop.

constructor: |a sy xdy dung, khoi tao déi tuong 16p.

method_1, method_2: 1& c&c phuong thirc/ham thé hién céc thao
téc xtr ly, téc dong |én céac thanh phan dit liéu cua lop.
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3.2.3.Tao ddi twong caa lép
ClassName objectName = new ClassName();
3.2.4.Thugc tinh caa lép

Vung dit liéu (fields) hay thudc tinh (properties) caa lop
dugc khai bao bén trong [6p nhu sau:

class <ClassName>

{
Il khai bao nhirng thugc tinh cua lop
<tién to> <kiéu dir ligu> fieldy;
...

}

Dé xéc dinh quyén truy xuit caa cac ddi tuong khéc ddi véi
vuing dit liéu cualép nguoi ta thuong dong 3 tién té sau:
public: c6 thé truy xuat tir tat ca cac ddi twong khéc
private: mot 16p khdng thé truy xuat ving private cia 1
I6p khéc.
protected: vung protected cua 1 I16p chi cho phép ban
than 16p do6 va nhirng 16p dan xuit tir 16p d6 truy cap

dén.

Vi du:

public class xemay

{ public String nhasy;
public String mode!;
private float chiphisx;
protected int thoigiansy;

// s0 luong so cua xe may: 3, 4 so
protected int S0;

/I sobanhxe 12 bién tinh ¢d gia tri 1a 2 trong tdt cd
I cac the hi¢n tao ra tur 16p xemay
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public static int sobanhxe = 2;

Thudc tinh “nhasx” , “ model” c6 thé duoc truy cap dén tir tat
ca céc dbi twong khéc.

Thudc tinh “chiphis<” chi ¢d thé truy cap duogc tir cac ddi
tugng cd kiéu “xemay”

Thudc tinh “thoigiansx” , so ¢ thé truy cap duoc tir cac dbi

tugng co kiéu “xemay” va céc ddi twong cua céc 16p con dan
Xuat tir [6p “ xemay”
Lwu y: Thong thuong dé an toan cho ving dit liéu cua cac doi
tuong ngudi ta tranh dung tién t6 public, ma thuong chon tién
td private & ngan can quyén truy cap dén vang dit liéu caa mot
I6p tir cac phuong thirc bén ngoai 16p do.

3.2.5.Ham - Phuwong thirc lép (M ethod)

Ham hay phuong thac (method) trong Java 1a khéi 1énh
thuc hién céc chirc nang, cac hanh vi xir ly caa lop [én vung dir
ligu.

Khai bao phwoeng thirc: ’
<Tiento> <kieu tra ve> <Tén phuong thirc> (<danh sach doi
S0>)

{

}
Dé xéc dinh quyén truy xuit caa cac ddi tuong khéc ddi véi
céc phuong thire caa lop nguoi ta thudng ding céc tién t sau:
. public: phuong thirc c6 thé truy cap duogc tir bén ngoai
|6p khai béo.
protected: c6 thé truy cap dwoc tir 16p khai bdo va
nhirng 16p dan xuét tir no.
private: chi dugc truy cap bén trong ban than 16p khai
bao.

<khai lénh>;
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static: phuong thic I6p dung chung cho tat ca céc thé
hién cua l6p, co nghia la phuong thic d6 c6 thé dugc
thuc hién ké ca khi khéng c6 dbi tuong cua l6p chira
phuong thirc d6.

final: phuong thirc ¢6 tién t6 ndy khéng dugc khai béo
chdng & cac 16p din xuit.

abstract: phuong thirc khdng can ca dat (khdng c6
phan source code), st duoc hién thuc trong céc 16p dan
XUuat tir [6p ndy.

synchoronized: dung dé ngin cac tac dong caa cac doi
tugng khéc 1én d6i tuwong dang xét trong khi dang dong
bo hda. Dung trong lap trinh miltithreads.

<kiéu tra ve>: co thé lakicu void, kicu co s5 hay mot 16p.
<Tén phwong thirc>: dat theo qui wdc giong tén bien.
<danh sach théng so>: ¢6 thé rong

Lwuy:

Théng thuong trong mot 16p cac phuong thic nén duoc
khai bao dung tir khda public, khac véi vang dir liéu thuong la
dung tién té private vi muc dich an toan.

Nhitng bién ndm trong mot phuong thirc cua lop & c&c bién
cuc bo (local) vanén duoc khoiatao sau khi khai béo.

Vi du:

public class xemay

{

public Sring nhasy;
public String mode!;
private float chiphisx;
protected int thoigiansy;

// s0 luong so cua xe may: 3, 4 so
protected int S0;

51

https://tieulun.hopto.org



/l 1abién tinh c6 gia tri 1a 2 trong tdt ca
I cac the hi¢n tao ra tur 16p xemay
public static  int sobanhxe = 2;

public float tinhgiaban()
{

}

return 1.5 * chiphisx;

3.2.6.K héi tao mdt déi tweng (Constructor)

Contructor that rala mét loai phrong thac dac biét caa lop.
Constructor dung goi tu dong khi khéi tao mot thé hién cualap,
co thé diung dé khoi gan nhiing gia tri mic dinh. Céc
constructor khdng cé gia tri tra vé, va co thé co tham sd hoic
khéng c6 tham s5.

Constructor phai c6 cuing tén véi |6p va duoc goi dén ding
tur khda new.

Néu mot 16p khdng cd constructor thi java 3 cung cap cho
[6p Mot constructor mac dinh (default constructor). Nhirng
thuoc tinh, bién cua lop s3 dugc khoi tao boi cac gia tri mic
dinh (sb: thuong la gia tri 0, kiéu luan ly la gia tri false, kiéu doi
tuong giatri null, ...)

Lwu y: théng thuong dé an toan, dé kiém soét va lam cha méa
ngudn chuong trinh ching ta nén khai bdo mot constructor cho
l6p.

Vi du:
public class xemay

{
...

public xemay()
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}

{}

public xemay(String s nhasx, Sring s_model,
f_chiphisx, inti_thoigiansx, inti_so);

{

nhasx = s_nhasy;

model = s moddl;
chiphisx = f_chiphisx;
thoigiansx = i_thoigiansx;
SO=1_9s0;

/I hoac

/l thisnhasx = s_nhasx;

// thismodel = s model;

/I this.chiphisx = f_chiphisx;

/I thisthoigiansx = i_thoigiansx;
I/ this.so = i_so;

3.2.7.Bién this

Bién this 1a mot bién 4n ton tai trong tit ca cac 16p trong

ngdng ngit java. Mot class trong Java ludn ton tai mét bién this,
bién this dugc st dung trong khi chay va tham khao dén ban
thén 16p chira no.

Vi du:

<tiénté> class A

{

<tiénto> int <field_1>;
<tiénto> Sring <field_2>;

/[ Contructor cualop A
public A(int par_1, String par_2)
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thisfield 1 = par_1;
thisfield 2 = par_2;

}
<tiénto> <kiéu tra ve> <method_1>()
{
n...
oo
<tién to> <kiéu tra vé> <method_2>()
{
this.method_1()
...
}

3.2.8.K hai bao chéng phwoeng thirc (overloading method)
Viéc khai béo trong mot 16p nhiéu phuong thirc ¢6 cung tén
nhung khac tham so (khac kieu dit liéu, khac so lugng tham o)
goi lakhai bao chong phuong thirc (overloading method).
Vi du:
public class xemay
{ I khai béo fields ...
public float tinhgiaban()
{ return 2 * chiphisx;
}
public float tinhgiaban(float huehong)
{ return (2 * chiphisx + huehong);
}
}

3.3.Pic diém hwéng ddi twong trong java

Ho trg nhitng nguyén tic co ban caa lap trinh huong ddi
tugng, tat ca cac ngdn ngir 1ap trinh ké ca java déu co ba dic
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diém chung: tinh d()ng, géi (encapsulation), tinh da hinh
(polymorphism), vatinh ké thira (inheritance).

3.3.1.Po6ng gbi (encapsulation)

Co ché dong goi trong lap trinh huéng dbi twong gidp cho
céc dbi tuong diu di mot phan cac chi tiét cai dat, ciing nhu
phan dit liéu cuc bo cia nd, va chi cong bd ra ngod nhiing gi
can cdng b dé trao d6i vai cac ddi tugng khéc. Hay ching ta
c6 thé néi ddi twong lamot thanh té hd tro tinh dong goi.

Pon vi dong géi co ban cua ngdn ngir java la class. Mot
class dinh nghia hinh thirc cia mot déi twong. Mot class dinh rd
nhitng thanh phan dir liéu va cac doan ma ca dit céc thao tac
xir ly trén céc ddi tuong di liéu d6. Java dung class dé xay
dung nhitng d6i tuong. Nhitng ddi tugng la nhirng thé hién
(instances) cia mot class.

Mot 16p bao gom thanh phan dit liéu va thanh phan xir ly.
Thanh phan dit liéu caa mot 16p thuong bao gom céc bién thanh
vién va céc bién thé hién cua I6p. Thanh phan xu ly 12 céc thao
t&c trén céc thanh phan dir liéu, thuong trong java nguoi goi la
phuong thirc. Phuong thirc 1a mot thuat ngir huéng ddi tuong
trong java, trong C/C++ nguoi ta thuong dung thuat ngi la
ham.
3.3.2Tinh da hinh (polymorphism):

Tinh da h|nh cho phép cai dat cac lop dan xuét khéc nhau tir
mot 16p ngudn. Mot ddi tuong cd thé cd nhidu kiéu khac nhau
goi latinh da hinh.

Vi du:
classA Object
{
...
void method _1()

{
...
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}
classB_Object extends A_Object
{
...
void method_1()
{
...
}
}
classC
{ public static void main(String[] args)
{
/1 Tao mét mang 2 phan ti kiéu A
A Object arr_Object = new A_Object[2];
B_Object var_1 = new B_ODbject();
/I Phan t dau tién cia mang arr_Object[0]
tham // chiéu @én 1 doi tuwong kiéu B_Object ddn
xuat // tir A_Object
arr_Object[0] = var_1,
A Object var_2;
for (inti=0; i<2; i++)
{
var_2 = arr_Object[i];
var_2.method_1();
}
}
}

Vong lap for trong doan chuong trinh trén:
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- Véi i = 0 thi bién var_2 c6 kiéu 1a B_Object, va lénh
var_2.method 1() s goi thuc hién phueong thac
method 1 caalép B_Object.

- Véi i = 1 thi bién var_2 c6 kiéu la A_Object, va lénh
var_2.method 1() s goi thuc hién phuong thac
method_1 caalép A_Object.

Trong vi du trén dbi tuong var_2 c6 thé nhan kiéu A_Object
hay B_Object. Hay noi céc khac, mot bién ddi tuong kiéu
A_Object nhu var_2 trong vi du trén cé thé tham chiéu dén bét
ky dbi tuong ndo cua bat ky I16p con ndo cua lop A_Object (vi
du var_2 cd thé tham chiéu dén ddi twong var_1, var_1 la ddi
tugng cua lop B_Object din xuit tir I6p A_Object). Nguoc lai
mot bién cua I6p con khong thé tham chiéu dén bit ky ddi
tuong nao cualop cha

3.3.3.Tinh ké thira (inheritance)

Mot 16p con (subclass) co thé ké thira tat ca nhirng ving dir
liéu va phuong thirc cia mot 16p khéc (siéu [6p - superclass).
Nhu vy viéc tao mot [6p méi tir mot 16p da biét sao cho céc
thanh phan (fields va methods) caa 16p cii ciing s thanh cac
thanh phan (fields va methods) caa l6p méi. Khi d6 ta goi 16p
méi 1a 16p dan xut (derived class) tir 16p cii (superclass). Co
thé 16p cii ciing 12 16p dugc dan xuat tir mot 16p ndo day, nhung
ddi voi 16p méi vira tao thi 16p cii d6 1a mot 16p siéu 16p truc
tiép (immediate supperclass).

Dung tir khoa extends dé chi 16p dan xust.

class A extends B
{

/...
}

3.3.3.1 Khéi béo phwong thirc chong
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Tinh ké thira gitp cho céc 16p con nhian duoc cac thudc
tinh/phuong thirc public va protected cua I6p cha Bang thoi
ciing c6 thé thay thé cac phuong thirc cua I6p cha bang céach
khai bdo chong. Chiang han phuong thirc tinhgiaban() ap dung
trong I6p xega s cho két qua gip 2.5 1an chi phi san xuat thay
vi gap 2 chi phi san xuit gibng nhu trong 16p xemay.

Vi du:
public class xega extends xemay
{
public xega()
{
}
public xega(String s nhasx, Sring s model, f_chiphisx,
inti_thoigiansx);

{
this.nhasx = s_nhasy;
thismodel = s model;
this.chiphisx = f_chiphisx;
this.thoigiansx = i_thoigiansx;
this.so = 0;

}

public float tinhgiaban()

{
return 2.5 * chiphisx;

}

}

Java cung cap 3 tién td/tir khéadé hd trg tinh ké thira caa lop:
public: 16p c6 thé truy cap tir c&c goi, chuong trinh
khéc.
final: Lop hang, 16p khong thé tao dan xuit (khéng thé
co con), hay @di khi nguoi ta goi laldop “vo sinh”.
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abstract: Lop triru tuong (khdng cd khai bao cac thanh
phan va cac phuong thirc trong 16p triru tuong). Lop dan
xuit s3 khai bdo, ca dit cu thé céc thudc tinh, phuong
thire cua lép triru tuong.

3.3.3.2Lo6p noi

Lop ndi lalop dugce khai béo bén trong 1 I6p khéc. Lop ndi
thé hién tinh dong goi cao va co thé truy xuat truc tiép bién coa
l6p cha

Vi du:
public class A
{
...
int <field_1>
static class B
{
...
int <field_2>
public B(int par_1)
{
field 2= par_1+ field_1;
}
}
}

Trong vi du trén thi chuong trinh dich <2 tao rahai 16p véi hai
files khédc nhau: A.classvaB.class

3.3.3.3Lép vbsinh

Lép khéng thé c6 [6p dan xuit tir nd (khdng cé 16p con) goi
la16p “vd sinh”, hay néi cach khéc khong thé ké thira dugc tir
mot 16p “vo sinh”. Lép “vo sinh” dung dé han ché, ngan ngira
céc |6p khéc dan xuat tir no.
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Pé khai bédo mot 16p lalop “vo sinh”, chiing ta ding tir khda
final class.

T4t ca cac phuong thirc caalép vé sinh déu vo sinh, nhung
cac thuoc tinh caa lop vé sinh thi 6 thé khong vé sinh.

Vi du:
public final class A
{
public final int x;
privateint y;
public final void method_1()

{
...

}
public final void method_2()

{
...

}

3.3.3.4 L6p truru twgng

Lop triru tuong 1a 16p khédng cd khai bdo céc thudc tinh
thanh phan va céc phuong thirc. Céc 16p dan xuit cia nd s3
khai b&o thudc tinh, cai dit cu thé cac phuong thirc caa lop triru
tuong.
Vi du:
abstract classA

{
abstract void method_1();
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}
public class B extends A

{
public void method_1()
{
/I cai dat chi tiét cho phurong thizc method 1
/[ trong lop con B.
...
}
public class C extends A
{
public void method_1()
{ ,
Il cai dat chi tiet cho phuong thirc method 1
/[ trong lop con C.
...
}
}

Lwu y: Céc phuong thuc duoc khai béo dung céc tién tb
private va static thi khéng dugc khai bao la triru tuong
abstract. Tién té private thi khéng thé truy xut tir cac 16p dan
Xuit, con tién td static thi chi dung riéng cho 16p khai bdo ma
thoi.

3.3.3.5 Phuong thitc finalize()

Trong java khéng c6 kiéu dit liéu con tré nhu trong C,
ngudi 1ap trinh khéng can phai qué ban tam vé viéc cap phét va
giai phéng ving nhé, s3 ¢ mét trinh don dep hé thdng dam
tréch viéc ndy. Trinh don dep hé thdng s don dep viing nhé cip
phét cho céc dbi tuong trudc khi hay mot ddi tuong.

Phuong thic finalize() a mot phuong thirc dac bi¢t duoc ca
dit sin cho céc 16p. Trinh don dep hé théng s3 goi phuong thuc
ndy truge khi hity mot déi twong. Vi vay viéc cai dat mot sb
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thao téc giai phéng, don dep ving nhé d& cip phét cho céc ddi
tuong dir liéu trong phuong thuc finalize() s giup cho nguoi
lap trinh chi dong kiém soét tét qué trinh huy dbi twong thay vi
giao cho trinh don dep hé théng tu dong. Pong thoi viéc cai dat
trong phuong thuc flnallze() S gilp cho bo nhé duoc giai
phong tét hon, gép phan cai tién tbc do chuong trinh.

Vi du:

classA

{
/I Khai béo céac thugc tinh
public void method_1()

{
...

}
protected void finalize()

{
/1 C6 thé diing dé déng tat ca cac két noi
/1 véo co o di liéu truege khi huy doi tuong.
...

}
3.4.Géi (packages)

Viéc déng goi cac 16p lai tao thanh mot thu vién dung
chung goi la package.

Mot package co thé chira mot hay nhiéu [6p bén trong, ddng
thoi ciing c6 thé chira mot package khéc bén trong.
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Pé khai bdo mot 16p thuoc mot gbi nao day ta phai dung tir
khda package.

Dong khai béo géi phai 1a dong dau tién trong tap tin khai
béo l6p.

Céc tap tin khai bdo 16p trong cung mot gbi phai duoc luu
trong cung mot thu muc.

Luu y: Viéc khai bdo import tat ca cc l6p trong goi & lam ton
bd nhé. Thong thuong ching ta chi nén import nhirng 16p can
dung trong chuong trinh.

Vi du:
package phuongtiengiaothong;
class xemay

{
}

class xega extends xemay

{
}

Khi ¢6 mubn s dung 16p xemay v chuong trinh ta s3 khai
b&o nhu sau:
import phuongtiengiaothong.xemay;

...

...

3.5.Giao dién (interface)
3.5.1.Khai niém interface:

Nhu chiing ta da biét mot I6p trong java chi c6 mot siéu 16p
truc tiep hay mot cha duy nhat (don thua ke). bé tranh di tinh
phuc tap cua da thua ké (multi-inheritance) trong lap trinh
huéng doi tuong, Java thay the bang giao tiep (interface). Mot
I6p cO thé cd nhicu giao tiep (interface) voi céc lop khac dé
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thira hugng thém ving dir liéu va phuong thirc cia cac giao tiép
nay.
3.5.2.Khai bao interface:

Interface duoc khai bao nhu mot 16p. Nhung céc thudc tinh
cua interface 1a cac hang (khai b&o ding tir khoa final) va céc
phuong thirc cua giao tiép 1a triru twong (mic du khéng co tir
khoa abstract).

Trong céc 16p c6 cai dat céc interface ta phai tién hanh cai
dit cu thé cac phuong thirc ndy.

Vi du:

public interface sanpham

{ gatic final Sring nhasx = “Honda VN”;
static final Sring dienthoai = “ 08-8123456" ;
public int gia(String s mode!);

}

// khai béo 1 lop cb cai dat interface
public class xemay implements sanpham

{ Il cai dat lai phuwong thirc cua giao dién trong lop
public int gia(String s_model)
{

if (s_model.equals(* 2005"))
return (2000);
else
return (1500);
}
public String chobietnhasx()
{
return (nhasx);
}
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C6 mot van dé khéc véi 16p 1a mot giao dién (interface)
khong chi c6 mot giao dién cha truc tiép ma co thé dan xuat
cuing lGc nhidu giao di¢n khac (hay co nhiéu giao dién cha). Khi
d6 n6 s ké thira tat ca cac gia tri hing va céc phuong thuc cia
céc giao dién cha. Céc giao dién cha duoc liét ké thanh chudi va
céch nhau bai diu phay “,”. Khai béo nhu sau:

public interface InterfaceName extends interfacel, interface2,
interface3

{
}

...

3.5.3.Vi du minh hea

Vi du 1: Minh hoa tinh da hinh (polymorphism) trong phan cap
ké thira thong qua viéc mo ta va xur ly mot so thao téc co ban
trén cac doi tuong hinh hoc.

Il Binh nghia lop triru trong co so tén Shape trong
I tap tin Shape.java

public abstract class Shape extends Object

{

/I tra vé dién tich cia mgt doi turong hinh hoc shape
public double area()

{
}

/1 tra vé thé tich ciia mgt doi tirong hinh hoc shape
public double volume()
{

}

return 0.0;

return 0.0;
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/1 Phurong theze triru tirong can phdi duoc hién thiec
/1 trong nhitng |6p con dé tra veé tén doi tuwong
/' hinh hoc shape thich hop
public abstract String getName();
} /l end class Shape

/I Binh nghia lop Point trong tap tin Point.java
public class Point extends Shape

{ .
protected int x, y; // Toa dd x, y cua 1 diém

/] constructor khdng tham so.
public Point()

{
}

/] constructor ¢6 tham so.
public Point(int xCoordinate, int yCoordinate)

{
}

Il géntoa ds x, y cho 1 diém
public void setPoint( int xCoordinate, int yCoordinate )

{

setPoint( 0, 0);

setPoint( xCoordinate, yCoordinate );

X = xCoordinate;
y = yCoordinate;
}

I1dy toa dg x cua 1 diém
public int getX()
{

}

return x;
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Ildytoadsy cial diém
public int getY()
{

}

/1 Thé hién toa dé cia 1 diém dudi dang chudi
public String toString()
{

}

Il tra vé tén cua doi tuwpng shape
public String getName()

{

}

} // end class Point

returny;,

return"[" + x+ ", "+ y+"]";

return "Point";

binh nghia mot |6p cha Shape la mot 16p triu tuong dan
Xuit tir Object va c¢6 3 phuong thirc khai bdo dung tién té
public. Phrong thirc getName() khai bao triru twong vi vay nod
phai dugc hién thuc trong cac I6p con. Phuong thirc area()
(tinh dién tich) va phuong thirc volume() (tinh thé tich) duoc
dinh nghiia va tra vé 0.0. Nhitng phuong thirc ndy s3 dugc khai
b&o chdng trong cac I6p con d thuc hién chirc nang tinh dién
tich ciing nhu thé tich phu hop véi nhitng ddi tugng hinh hoc
tuong trng (duong tron, hinh try, ...)

Lép Point: dan xuit tir 16p Shape. Mot diém thi c6 dién
tich va thé tich 1a 0.0, vi vay nhitng phuong thirc area() va
volume() cua l6p cha khéng can khai béo chdng trong l6p
Point, ching duoc thira ké nhu da dinh nghia trong 16p triru
tugng Shape. Nhirng phuong thirc khéc nhu setPoint(...) dé
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gén toa do x, y cho mot diém, con phuong thirc getX (), getY ()
tra vé toado x, y caa mot diém. Phuong thic getName() 1a hién
thec cho phuong thirc triru twong trong 16p cha, néu nhu
phuong thic getName() ma khéng dugc dinh nghia thi 16p
Point lamét 16p triu tugng.

/I Binh nghia lop Circle trong tgp tin Circlejava
public class Circle extends Point

{

/1 Dédn xudt tir |6pPoint
protected double radius;

// constructor khdng tham s3

public Circle()

{ ‘ ,
/I ngam goi den constructor cua lop cha
setRadius( 0);

}

// constructor c6 tham sé
public Circle( double circleRadius, int xCoordinate,
int yCoordinate )

{
Il goi constructorcua lop cha
super ( xCoordinate, yCoordinate);
setRadiug( circleRadius);

}

// Gan béan kinh cua dwong tron
public void setRadius( double circleRadius)
{

}

/I Lay bén kinh cia duwong tron

radius= ( circleRadius>= 0 ? circleRadius.0);
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public double getRadius()
{

}

/I Tinh dién tich dwong tron Circle
public double area()

{
}

/1 Biéu dién duong tron bang mgt chugi
public String toString()
{

return radius;

return Math.Pl * radius * radius;

return "Center = " + super.toString() +
"; Radius=" + radius,

}

/I tra vé tén ciia shape
public String getName()
{

return "Circle";

} /l end class Circle

Lép Circle dan xuit tir 16p Point, mot duong tron cd thé
tich la 0.0, vi vay phuong thic volume() cua I6p cha khéng
khai béo chong, nd s& thira ké tir I6p Point, ma 1op Point thi
thira ké tir [6p Shape. Dién tich duong tron khéc véi mot diém,
vi vay phuong thirc tinh dién tich area() dwoc khai béo chong.
Phuong thirc getName() hién thuc phuong thic trieu tuong da
khai béo trong I6p cha, néu phuong thirc getName() khdng khai
b&o trong 16p Circle thi nd s3 ké thira tir 16p Point. Phuong
thirc setRadius dung dé gan mot bén kinh (radius) msi cho mot

69

https://tieulun.hopto.org



ddi tuong duong tron, con phuong thirc getRadius tra vé béan

kinh caa mot ddi tuong dudng tron.
Il Binh nghia lop hinh try Cylinder

/I trong tap tin Cylinder.java.
public class Cylinder extends Circle

{

/I chiéu cao cia Cylinder
protected double height;

/I constructor khdng c6 tham so
public Cylinder()

{

}

/I ngam goi dén constructor cia lép cha

setHeight( 0):;

// constructor c6 tham so

public Cylinder( double cylinderHeight,
double cylinderRadius, int xCoordinate,
int yCoordinate )

{

}

Il Goi constructor cua lép cha

super ( cylinder Radius, xCoordinate,

yCoordinate );

setHeight( cylinderHeight );

/1 Gén chiéu cao cho Cylinder
public void setHeight( double cylinderHeight )

{

height = ( cylinderHeight >= 0 ? cylinderHeight
:0);
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/I Lay chiéu cao cia Cylinder
public double getHeight()
{

}

// Tinh di¢n tich xung quanh cua Cylinder
public double area()

{

return height;

return 2 * super.area() + 2* Math.Pl * radius*
height;
}

/] Tinh thé tich cia Cylinder
public double volume()
{

}

// Biéu dién Cylinder bang mét chudi
public String toString()
{

}

/I tra vé tén ciia shape
public String getName()
{

}
} // end class Cylinder

return super.area() * height;

return super.toSring() + "; Height = " + height;

return " Cylinder";
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Lép Cylinder dan xuat tir I6p Circle. Mot Cylinder (hinh
tru) c6 dién tich va thé tich khéc véi mot Circle (hinh tron), vi
vay ca hai phuong thirc area() va volume() cin phai khai béo
chdng. Phuong thirc getName() 1a hién thuc phuong thic triru
tuong trong 16p cha, néu phuong thirc getName() khong khai
béo trong 16p Cylinder thi nd s3 ké thira tir 16p Circle. Phuong
thirc setHeight ding dé gan chiéu cao moéi cho mot ddi tuong
hinh tru, con phuong thirc getHeight tra vé chiéu cao cia mot

dbi twong hinh tru.

Il Test.java

/I Kiémtra tinh ké thira ciza Point, Circle, Cylinder véi
Il'op traeu twrong Shape.

/I Khai bao thu vién

import java.text.Decimal Format;

public class Test

{

/I Kiémtratinh ké thira ciia cac doi tuwong hinh hoc
public static void main( Sring argy] )

{

/1 Tao ra cac doi tuwong hinhhoc

Point point = new Point( 7, 11);

Circlecircle= new Circle( 3.5, 22, 8);

Cylinder cylinder = new Cylinder( 10, 3.3, 10, 10);

/1 Tao mét mdang cac doi tirong hinh hoc
Shape arrayOfShapeg ] = new Shape] 3 ];

// arrayOfShapes 0] 1a mét doi turong Point
arrayOfShapeg 0] = point;

Il arrayOfShapes 1] 1a mgt doi tiwong Circle
arrayOfShapeq 1] = circle;

/l arrayOfShapes] 2] 1a mgt doi tiong cylinder
arrayOfShapeq 2] = cylinder;

Il Lay tén va biéu dién ciia mdi doi tuwong hinh hoc
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String output =

point.getName() + ": " + point.toString() + "\n" +
circle.getName() + ": " + circle.toString() + "\n" +
cylinder.getName() + ": " + cylinder.toString();

Decimal Format precision2 = new Decimal Format(
"0.00" );

/1 duyét mang arrayOfShapes |dy tén, dién tich, thé tich
Il ciia mdi doi tirong hinh hoc trong mang.
for (inti = 0; i < arrayOfShapes.length; i++ )
{
output += "\n\n" + arrayOfShapeq i ].getName() +
" " + arrayOfShapeq i].toString() +
"\nArea="+
precision2.format( arrayOfShapeq i ].area() ) +
“\nVolume =" +
precision2.format( arrayOfShapeq| i ].volume() );

}

System.out.printin(output);
System.exit( 0);

} // end class Test
Két qua thuc thi chuong trinh:
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Vi du 2: Tuong tu vi du 1 nhung trong vi du 2 chang ta dung
interface dé dinh nghia cho Shape thay vi mét 16p triru tuong.
V1 vay tat ca céc phuong thirc trong interface Shape phai duoc
hién thuc trong I6p Point 1a 16p ca dat truc tiép interface

Shape.

/I Binh nghia mgt interface Shape trong tap tin shape.java

public interface Shape

{

}

/I Tinh dién tich
public abstract double area();

I/ Tinh thé tich
public abstract double volume();

/I tra vé tén ciia shape
public abstract String getName();

Lop Point cai dat/hién thuc interface tén shape.

/I Binh

nghia |op Point trong tap tin Point.java

public class Point extends Object implements Shape

{

protected int x, y; // Toa dg x, y cua 1 diém

I/ constructor khdng tham so.
public Point()

{
}

// constructor c6 tham ss.

setPoint( 0, 0);

public Point(int xCoordinate, int yCoordinate)

{
setPoint( xCoordinate, yCoordinate );
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}

Il gantoa ds x, y cho 1 diém

public void setPoint( int xCoordinate, int yCoordinate )

{

X = xCoordinate;
y = yCoordinate;

}

I1dy toa dg x cua 1 diém
public int getX()
{

}

Ildytoadsy cual diém
public int getY()
{

}

/1 Thé hién toa dé cia 1 diém dudi dang chudi
public String toString()

return x;

returny;

{
return"[" + x+ ", "+ y+"]";
}
/I Tinh dién tich
public double area()
{
return 0.0;
}
/I Tinh thé tich

public double volume()
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{
}

Il tra vé tén cua doi tuwpng shape
public String getName()
{

}

} // end class Point

return 0.0;

return "Point";

Lop Circle la lop con cua l6p Point, va cai dat/hién thyc gian
tiép interface tén shape.
/I Binh nghia lop Circle trong tgp tin Circlejava
public class Circle extends Point
{ /1 Dédn xudt tir |6pPoint
protected double radius;

/] constructor khdng tham so

public Circle()

{ :
/1 ngam goi dén constructor cia lép cha
setRadius( 0);

}

// constructor c6 tham sé
public Circle( double circleRadius, int xCoordinate,
int yCoordinate )

{
Il goi constructorcua lop cha
super ( xCoordinate, yCoordinate);
setRadiug( circleRadius);

}
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/I Gan ban kinh cua dwong tron
public void setRadius( double circleRadius)
{

}

/I Lay ban kinh cia duwong tron
public double getRadius()
{

}

/I Tinh dién tich dwong tron Circle
public double area()

{
}

/1 Biéu dién duong tron bang mgt chugi
public String toString()
{

radius= ( circleRadius>= 0 ? circleRadius.0);

return radius;

return Math.Pl * radius * radius;

return "Center = " + super.toString() +
"; Radius=" + radius,

}

/I tra vé tén ciia shape
public String getName()
{

}

} /I end class Circle

return "Circle";

Il Binh nghia lop hinh try Cylinder
/[ trong tap tin Cylinder.java.
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public class Cylinder extends Circle

{

// chiéu cao cia Cylinder
protected double height;

I constructor khdng c6 tham so

public Cylinder()

{ : :
/I ngam goi den constructor cua lép cha
setHeight( 0);

}

// constructor c6 tham sé

public Cylinder( double cylinderHeight,
double cylinderRadius, int xCoordinate,
int yCoordinate )

{
Il Goi constructor cua lép cha
super ( cylinder Radius, xCoordinate,
yCoordinate );
setHeight( cylinderHeight );

}

/1 Gén chiéu cao cho Cylinder
public void setHeight( double cylinderHeight )

{
height = ( cylinderHeight >= 0 ? cylinderHeight
:0);

}

/I Lay chiéu cao cia Cylinder

public double getHeight()

{
return height;
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}

// Tinh di¢n tich xung quanh cua Cylinder
public double area()

{

return 2 * super.area() + 2* Math.PIl * radius*
height;
}

/] Tinh thé tich cia Cylinder
public double volume()
{

}

// Biéu dién Cylinder bang mét chudi
public String toString()
{

}

/I tra vé tén ciia shape
public String getName()
{

}

return super.area() * height;

return super.toSring() + "; Height = " + height;

return " Cylinder";

} // end class Cylinder

Il Test.java ’
Il Kiemtra tinh ke thira cua Point, Circle, Cylinder voi
Il interface Shape.

/I Khai bao thu vién
import java.text.Decimal Format;
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public class Test

{

/I Kiémtratinh ké thira ciia cac doi tuwong hinh hoc
public static void main( Sring argy] )

{

/1 Tao ra cac doi tuwong hinhhoc

Point point = new Point( 7, 11);

Circlecircle= new Circle( 3.5, 22, 8);

Cylinder cylinder = new Cylinder( 10, 3.3, 10, 10);

/1 Tao mét mdang cac doi twrong hinh hoc
Shape arrayOfShapeg ] = new Shape] 3 ];

I/ arrayOfShapes 0] 1a mét doi turong Point
arrayOfShapeg 0] = point;

Il arrayOfShapes 1] 1a mgt doi tuwong Circle
arrayOfShapeq 1] = circle;

// arrayOfShapes] 2] 1a mgt doi tiong cylinder
arrayOfShapeq 2] = cylinder;

/I Ldy tén va biéu dién cia mdi doi turong hinh hoc
String output =

point.getName() + ": " + point.toString() + "\n" +
circle.getName() + ": " + circle.toString() + "\n" +
cylinder.getName() + ": " + cylinder.toString();

Decimal Format precision2 = new Decimal Format(
"0.00" );

/I duyét mang arrayOfshapes Iy tén, di¢n tich, thé tich
Il cua moi doi tuwong hinh hoc trong mang.
for (inti = 0; i < arrayOfShapes.length; i++ )
{
output += "\n\n" + arrayOfShapeq i ].getName() +
"1 " + arrayOfShapeq i].toString() +
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"“\nArea=" +

precison2.format( arrayOfShapeq i ].area() ) +
“\nVolume ="+

precision2.format( arrayOfShapeq i ].volume() );
}

System.out.printin(output);
System.exit( 0);
}

} // end class Test

Két qua thuc thi chuong trinh:

LU LY

T : Mmddme = Il
. THI; Umddme = Z10; ladghe = IH_H

]
ol = O_80
Circle® Center = [22. A1 Radiw:s = 1.5

Area = JB_4B

E't_"-er = [1@, 18] Fmdims = 1.3} lleiqht = 18._@
Rl
19

1) kew to continue. o
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Chwong 4: THIET KE GIAO DIEN NGUOI

DUNG

4.1.Mé dau

~ Chuong nay cung cap cho sinh vién nhitng kién thirc co ban
dé xay dung giao dién (Graphic User Interface - GUI) cua
chuong trinh (tng dung bang ngdn ngit java:

Nhitng nguyén tic thiét ké giao dién.

Nhitng thu vién, goi x@y dung giao dién: gdm nhitng 16p
(class), nhirng giao tiep (interface) quan ly su kién va
nhirng thanh phan (components) x&y dung nén giao di¢n
nguoi dung.

B6 quan ly trinh bay (layout managers)

Xtr ly sy kién

Trong khudn khd gido trinh Iap trinh java cin ban ndy
ching téi trinh bdy viéc thiét ké GUI ding thu vién awt
(abstract windows toolkit). Viéc thiét két GUI 3 tryc quan,
uyén chuyén hon khi ching ta sir dung thu vién JFC (Java
Foundation Class) s3 gigi duoc gidi thiéu trong chuyén dé java
nang cao.
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4.2.Giéi thigu thw vién awt

Thu vién awt & bo thu vién ding dé xay dung giao dién
nguoi ding cho mot chuong trinh tng dung cd day du céc thanh
phin co ban nhu: Label, Button, Checkbox, Radiobutton,
Choice, List, Text Field, Text Area, Scrollbar, Menu, Frame...

Gibng nhu c&c APl cia Windows, java cung cip cho nguoi
lap trinh thue vién awt. Nhung khéc véi cac ham API, thu vién
awt khéng phu thudc hé diéu hanh. Thu vién awt lanén tang, co
s gilip cho chang ta tiép can véi thu vién mé rong JFC hiéu
gua hon.

CAu trlc cdy phan cap cua tat ca nhitng 16p trong thu vién awt
ching ta c6 thé xem chi tiét trong tai liéu kém theo b céng cu

i it B, Ayrgna hile A | F rame
el e o L ikl AT,

] Lot jarvd ant RRL S e RAWT L it jami i a vy i il SR T T R T e e

il e spin

4.3.Cac khéi niém co ban
4.3.1.Component

Component 1& mot déi tuong c6 biéu dién do hoa dugc hién
thi trén man hinh ma nguoi dung co thé tuong tac dugc. Chang
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han nhu nhitng nGt nhdn (button), nhirng checkbox, nhirng
scrollbar,... Lop Component la mot 16p triru tuong.

java.lang.Object
L java.awt.Component

4.3.2.Container

Container 14 di twong vat chira hay nhitng déi twong c6 kha
nang quan ly va nhdm céc déi tuong khéc lai. Nhitng doi tugng
con thudc thanh phé‘ln awt nhu: button, checkbox, radio button,
scrollbar, ligt,... chi sir dung dugc khi ta dua ndé vao khung
chtra (container).

M §t sb ddi tweng container trong Java:

Panel: Pdi tugng khung chira don gian nhét, dung dé
nhpm céc doi tuong, thanh phan con lai. Mot Panel c6
thé chira bén trong mot Panel khac.

java.lang.Object
+--java.awt.Component

+--java.awt.Container
+--java.awt.Panel
Frame: khung chta Frame 1a mot cira sb window han
hoi & mic trén cing bao gom mot tiéu déu va mot
duong bién (border) nhu cac ung dung windows théng
thuong khéc. Khung chira Frame thuong dugc sir dung
dé tao racira sd chinh ciia cc ing dung.

java.lang.Object
+--java.awt.Component

+--java.awt.Container

+--java.awt.Window
+--java.awt.Frame

Dialogs: day la mot cira s dang hop hoi thoai (cira s
dang ndy con duoc goi 1& pop-up window), cira s dang
ndy thuong dugc ding dé dwa ra thdng béo, hay dung dé
lay dir liéu nhap tir ngodi vao thdng qua cac ddi tuong,
thanh phan trén dialog nhue TextField ching han. Dialog
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ciing 1a mot cira so nhung khéng day du chirc nang nhu
doi twong khung chira Frame.
java.lang.Object
+--java.awt.Component
+--java.awt.Container

+--java.awt.Window
+--java.awt.Dialog

ScrollPanes: [a mot khung chira tuong tu khung chira
Panel, nhung c6 thém 2 thanh truot gilp ta to chuc va
xem duoc cac doi tuwong lon choan nhicu cho trén man
hinh nhu nhitng hinh anh hay van ban nhiéu dong.
java.lang.Object

+--java.awt.Component

+--java.awt.Container
+--java.awt.ScrollPane

4.3.3.Layout M anager

Khung chta container nhan cac ddi twong tir bén ngodi dua
va0 vano phai biét 1am thé ndo dé té chirc sip xép “chd " cho
céc dbi twong d6. Mdi ddi twong khung chira déu c6 mot bo
quan ly chiu tréch nhiém thuc hién cong viéc ddy d6 1a bo quan
ly trinh bay (Layout Manager). Céc bo quan ly trinh bay ma thu
vien AWT cung cap cho ta bao gom:

FlowL ayout: Sip xép cac ddi tuong tir tréi qua phai va
tar trén xuong duwdi. Cac doi tugng déu gitr nguyén kich
thuac ciia minh.,

BorderLayout: Céc ddi twong duoc dit theo cac duong
vién caa khung chira theo c&c canh West, East, South,
North va Center tc Pong, Tay, Nam, Bic va Trung
tdm hay Trai, Phai, Trén, Dudi va Gitra tuy theo cach
nhin caa chidng ta.

GridLayout: Tao mdt khung ludi vO6 hinh véi céc 6
bang nhau. Céc dbi twong 5 dat vira kich thugc véi
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ting 6 d6. Thir tu sip xép cling tir tréi qua phai va tur
trén xuong dudi.

GridBagLayout: Twong tu nhu GridLayout, cac ddi
tuwong khung chira ciing dugc dua vao mot lugi vo hinh.
Tuy nhién kich thuéc céc ddi twong khdng nhit thiét
phai vira véi 1 6 ma co thé 1a 2, 3 6 hay nhiéu hon tly
theo céc rang budc ma ta chi dinh théng qua ddi tuong
GridBagConstraint.

Null Layout: Céch trinh bay tu do. Ddi véi céach trinh
bay ndy nguoi lap trinh phai tu dong lam tat ca tir viéc
dinh kich thuéc cua cac dbi tuong, ciing nhu x&c dinh vi
tri caa no trén man hinh. Ta khdng phu thuc vao nhirng
rang budc déng, tay , nam, bic gi ca.

4.4.Thiét ké GUI cho chwong trinh
4.4.1.Tao khung chira cira s chwong trinh

Théng thuong dé tao cira sd chinh cho chwong trinh tng
dung tatién hanh céc budc:

- Tao d6i twong Frame

- Xé&c dinh kich thudc caa Frame

- Thé hién Frame trén man hinh

Vi du:

import java.awt.*;
class FrameDemo
{
public static void main(String argg[])
{ ,
Il Tao doi tuong khung chizaFrame
Frame fr = new Frame("My First Window") ;
/I Xac dinh kich thuoc, vi tri cua Frame
fr.setBounds(0, O, 640, 480);
/I Hién th; Frame
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fr.setVisible(true);

}
}

Két qua thuc thi chuong trinh:
& My First Window =13l =l

4.4.2.Tao hé thong thuc don

Di véi thu vién awt, dé xay dung he thdng thuc don cho
chuong trinh tng dung chiing ta c6 thé dung cac 16p MenuBar,
Menu, Menultem, MenuShortcut.

& Urstled - Noizpad —_— — I ] 4|
Ngile Edt Format_ Help o — __MenuBar "~
e Chrl+n I ;I
I Qpen... Chrl+0
Saue = bl |
| s | Menitem |
Print. .. Ctrl+-P I
: - T 7
Exik I\ —_ I_Mm“ -
— v 4
i

Vi du: Tao hé thong thuc don cho chuong trinh Calculator

import java.awt.*;
import java.awt.event.*;
class Calculator

{

public static void main(String[] args)

{
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}

createMenu();

private static void createMenu()

{

[/l Tao Frame ung dung
final Frame fr = new Frame();
fr.setLayout(new BorderLayout());

/] Tao cac menu bar

MenuBar menu = new MenuBar();

Menu menuFile = new Menu("Edit");

Menultem copyltem = new Menultem(" Copy Ctrl+C");

Menultem pasteltem = new Menultem("Paste Ctrl+V");

menuFile.add(copyltem);
menuFile.add(pastel tem);

Menu menuHelp = new Menu("Help");

Menultem hTopicltem = new Menultem("Help Topics');

Menultem hAboutltem = new Menultem(* About
Calculator");

menuHelp.add(hTopicltem);

menuHel p.addSepar ator ();

menuHel p.add(hAboutltem);
menu.add(menuFile);

menu.add(menuHelp);

fr.setMenuBar (menu);
fr.setBounds(100, 100, 300, 200);
fr.setTitle(" Calculator™);
/Ifr.setResizable(fal se);
fr.setVisible(true);

Il xir 1y bién sir kién déng cira s6 iing dung.
fr.addWindowListener(
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new WindowAdapter()

{
public void windowClosing(\WindowEvent €)

{

}
b;

System.exit(0);

}
}

Két qua thuc thi chuong trinh:

=

Help Topics

4.4.3.Gan Component vao khung chira

D¢ gin mot thanh phan, mot doi tugng component vao mot
ctra so (khung chira) ching ta dung phuong thic add cua doi
tuong khung chira container.
Vi du:

import java.awt.*;
class AddDemo

{
public static void main(String argd])

{ ,
Il Tao doi tuong khung chizaFrame
Frame fr = new Frame(" AddDemo App");
Il Tao doi tuwong Component
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Button buttOk = new Button(* OK”);

/1 Gan doi twong nit nhan vao khung chira
fr.add(buttOk);

/I Xac dinh kich thusoc, vi tri cua Frame
fr.setSze(100, 100);

/I Hién thi Frame

fr.setVisible(true);

}
Két qua thuc thi chuong trinh:

g AddDemo App _|_|— 0 ﬂ

Ok

4.4.4.Trinh bay cac Component trong khung chira

Nhu ching ta da biét khung chea container nhan cac doi
tuong tir bén ngodi dua vao va nd phai biét 1am thé ndo dé to
chirc sip xép “chd ¢” cho céc ddi twong d6. Mdi ddi tuong
khung chira déu c6 mot bd quan Iy chiu tréch nhiém thuc hién
cong viéc ddy d6 la bo quan Iy trinh bay (Layout Manager).
Chiing ta s3 tim hiéu chi tiét vé& céc kiéu trinh bay caa thu vién
AWT.

Interface LayoutManager dinh nghia giao tiép cho nhitng
I6p biét duoc lam thé ndo dé trinh bay nhitng trong nhirng
containers

4.4.4.1 FlowL ayout
public class FlowL ayout extends Object
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implements LayoutManager, Serializable

Déi v6i mot container trinh bay theo kiéu FlowLayout thi:
. Céc component gan vao duoc sip xép theo thir tu tir tréi

sang phai vatir trén xudng dudi.
Céc component ¢d kich thudc nhu mong mudn.
Néu chiéu rong caa Container khdng di chd cho cac
component thi ching tu dong tao ra mot dong mai.
FlowLayout thuong duoc dung dé dé sip xép cac button
trong 1 panel.
Ching ta c6 thé diéu chinh khoang céch gitta cac
component.

Vi du:
import java.am.*;
import java.lang.Integer;
class FlowiLayoutDemo
{
public static void main(String argg[])
{
Frame fr = new Frame("FlowLayout Demo");
fr.setLayout(new FlowLayout());
fr.add(new Button("Red"));
fr.add(new Button(" Green™));
fr.add(new Button("'Blue"));

List li = new List();
for (inti=0; i<5; i++)

{

li.add(Integer.toSring(i));
}
fr.add(li);

fr.add(new Checkbox ("' Pick me", true));
fr.add(new Label ("Enter your name:"));
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fr.add(new TextField(20));

/1 phurong thize pack() duroc goi s 1am cho cira s6
/I hién hanh s¢ ¢6 kich thuedc vira véi kich thurdc
/1 trinh bay bé tri nhizng thanh phan con cia no.
fr.pack();

fr.setVisible(true);

}
}

Két qua thuc thi chuong trinh:

. FluwLayol 1 e 5 el 5

-

3
edi|  Ieen |:|||_|E| 1 J [V r-ome Caterycarrans:
1 =l

4.4.4.2 BorderL ayout
public class BorderL ayout extends Object
implements LayoutManager2, Serializable

Déi v6i mot container trinh bay theo kiéu BorderLayout thi:

- B6 trinh bay khung chira dugc chia lam 4 wvung:
NORTH, SOUTH, WEST, EAST va CENTER. (béng,
Tay, Nam, Bac vatrung tam). Bo trinh bay loai nay cho
phép sip xép va thay doi kich thudéc cua nhitng
components chira trong n6 sao0 cho vira voi 5 vung
DONG, TAY, NAM, BAC, TRUNG TAM.

Khéng cian phai gan component vao cho tit ca cac ving.
Céc component ¢ ving NORTH va SOUTH c6 chiéu
cao tly y nhung 6 chiéu rong ding bang chiéu rong
vung chira

Céc component & viing EAST va WEST ¢6 chiéu rong
tly y nhung co chiéu cao ding bing chiéu cao ving
chtra.

Céc component ¢ viing CENTER ¢6 chiéu cao va chiéu
rong phu thuéc vao cac vung xung quanh.
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Vi du:

import java.awt.*;
class BorderLayoutDemo extends Frame
{
private Button north, south, east, west, center;
public BorderLayoutDemo(String sTitle)
{
super (sTitle);
north = new Button("North");
south = new Button(" South");
east new Button("East");
west new Button("'West");
center = new Button(" Center");
this.add(north, BorderLayout. NORTH);
this.add(south, BorderLayout.SOUTH);
this.add(east, BorderLayout.EAST);
this.add(west, BorderLayout. WEST);
this.add(center, BorderLayout. CENTER);

}
public static void main(String argd])

{
Frame fr = new BorderLayoutDemo ("BorderLayout
Demo’);
fr.pack();
fr.setVisible(true);
}
}

Két qua thuc thi chuong trinh:
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£ BorderLapout Demo o ]

= Marth f

WWest Center East
South

4.4.4.3 GridLayout
public class GridL ayout extends Object
implements L ayoutManager

Déi v6i mot container trinh bay theo kiéu GridLayout thi:
B6 trinh bay tao mot khung lugi vo hinh véi céc 6 bang
nhau.
Céc ddi twong S8 dat vira kich thuée véi tirng 6 d6. Thir
tu Sip xép tir tréi qua phai va tir trén xudng dudi.

Vi du:

import java.awt.*;
public class GridLayoutDemo
{
public static void main(String arg[])
{
Frame f = new Frame(" GridLayout Demo");
f.setLayout(new GridLayout(3,2));

f.add(new Button("Red"));

f.add(new Button("Green"));
f.add(new Button("Blue"));

f.add(new Checkbox("Pick me", true));
f.add(new Label ("Enter name here:"));
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f.add(new TextField());

f.pack();
f.setVisible(true);
}
}
Két qua thuc thi chuong trinh:
4 GridLayout Demo 10 =l
Red Green
Blue ¥ Pick me

Enter name here:

4.4.4.4 GridBagL ayout

public class GridBagL ayout extends Object
implements L ayoutManager2
(public interface L ayoutM anager 2 extends
L ayoutManager)

Dbi v6i mot container trinh bay theo kiéu GridBagLayout thi:

- Céc componets khi dugc dua vao khung chira & duoc
trinh bay trén 1 khung ludi v6 hinh tuong tu nhu
GridLayout. Tuy nhién khéac véi GridLayout kich thugc
céc ddi twong khdng nhit thiét phai vira voi 1 6 trén
khung luéi ma co thé 14 2, 3 6 hay nhiéu hon tly theo
céc rang buoc ma ta chi dinh théng qua dbi tugng
GridBagConstraints.

Lép GridBagConstraints din xuit tir 16p Object. Lép
GridBagConstraints ding dé chi dinh rang budc cho
nhirng components trinh bay trong khung chira container
theo kiéu GridBagLayout.
o gridx, gridy: vi tri 6 cia khung luéi v hinh ma
tass duaddi tuong con vao
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Vi du:

o

o

gridwidth, gridheight: kich thuéc hay vung
trinh bay cho d6i tuong con.

Insets; 1a mot bién ddi tuong thusc 1op Inset
dung dé qui dinh khoang cach bién phan céach

theo 4 chiéu (trén, dudi, tréi, phai).

o weightx, weighty: chi dinh khoang cach 16n ra

tuong ddi caa cac d6i tugng con véi nhau

import java.awt.*;
public class GridBagLayoutDemo

{

public static void main(String arg[])

{

Frame f = new Frame(" GridBagLayout Demao");

/I Thiet lap layout manager

/I Tao doi tuong rang buoc cho cach trinh bay
/I GridBagLayout.

GridBagLayout layout = new GridBagLayout();
GridBagConstraints constraints = new
GridBagConstraints();

f.setLayout(layout);

/[ Tao ra 9 nut nhan

Sring[] buttName = {"Mot", "Hai", "Ba", "Bon",
"Nam’', "Sau", "Bay", "Tam", "Chin"};

Button[] buttons = new Button[9];

for(inti=0;i<9;i++)

{
}

I/l Rang buoc cac nut nhan cach nhau 2 pixel

buttong i] = new Button (buttName[i]);
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congtraints.insets = new Insets(2,2,2,2);

/I Qui dinh cac nut nhan se thay doi kich thuoc
// theo ca 2 chieu
congtraints.fill = GridBagConstraints.BOTH,;

/I Rang buoc cho nut nhan thu 1
constraints.gridx = 1;

constraints.gridy = 1;

constraints.gridneight = 2;
constraints.gridwidth = 1;
layout.setConstraints(buttong] 0], constraints);

/I Rang buoc cho nut nhan thu 2
constraints.gridx = 2;

constraints.gridy = 1;

constraints.gridneight = 1;
constraints.gridwidth = 2;
layout.setConstraints(buttong 1], constraints);

/I Rang buoc cho nut nhan thu 3
constraints.gridx = 2;

constraints.gridy = 2;

constraints.gridneight = 1;
constraints.gridwidth = 1;
layout.setConstraints(buttong 2], constraints);

/I Rang buoc cho nut nhan thu 4
constraints.gridx = 1;

constraints.gridy = 3;

constraints.gridneight = 1,
constraints.gridwidth = 2;
layout.setConstraints(buttong 3], constraints);

/I Rang buoc cho nut nhan thu 5
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constraints.gridx = 3;

constraints.gridy = 2;

constraints.gridneight = 2;
constraints.gridwidth = 1;
layout.setConstraints(buttong[ 4], constraints);

/I Rang buoc cho nut nhan thu 6
constraints.gridx = 4;

constraints.gridy = 1;

constraints.gridneight = 3;
constraints.gridwidth = 1;
layout.setConstraints(buttong[ 5], constraints);

// Tu nut thu 7 tro di khong can rang buoc
/ thay vi doi kich thuoc
congtraints.fill = GridBagConstraints.NONE;

/I Rang buoc cho nut nhan thu 7
constraints.gridx = 1;

constraints.gridy = 4;

constraints.gridneight = 1;
constraints.gridwidth = 1;

constraints.weightx = 1.0;
layout.setConstraints(buttong 6], constraints);

/I Rang buoc cho nut nhan thu 8
constraints.gridx = 2;

constraints.gridy = 5;

constraints.gridneight = 1,
constraints.gridwidth = 1;

constraints.weightx = 2.0;
layout.setConstraints(buttong] 7], constraints);

/I Rang buoc cho nut nhan thu 9
constraints.gridx = 3;
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constraints.gridy = 6;

constraints.gridneight = 1;
constraints.gridwidth = 1;

constraints.weightx = 3.0;
layout.setConstraints(buttong 8], constraints);

/[ Dua cac nut nhan khung chua chuong trinh
for (inti=0;i<9;i++)
f.add(buttondi]);

f.pack();
f.setVisble(true);

Két qua thuc thi chuong trinh:
4. GridBagl ayout [ _|I:I|i|

Sau

4.4.4.5 Null Layout

Mot khung chta duoc trinh bay theo kiéu Null Layout c6
nghia & nguoi 1ap trinh phai ty lam tat ca tir viéc qui dinh kich
thuoc cua khung chira, cting nhu kich thudc va vi tri caa tirng
doi twgng component trong khung chira.

D¢ thiét 1ap céch trinh bay 12 Null Layout cho mot container
ta chi viéc goi phuong thirc setLayout(null) véi tham s6 1anull.
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Mot sb phuong thirc caalép triru twgng Component ding dé
dinh vi va qui dinh kich thuéc cia component khi dua ching

vao khung chira trinh bay theo kiéu kiéu ty do:
0 Public void setLocation(Point p)

0 Public void setSize(Dimension p)

0 Public void setBounds(Rectangler)

Vi du:

0 MyButton.setSize(new Dimension(20, 10));
0 MyButton.setLocation(new Point(10, 10));
o0 MyButton.setBounds(10, 10, 20, 10);

import java.awt.*;
class NullLayoutDemo
{
public static void main(String argd])
{
Frame fr = new Frame("NullLayout Demo");
fr.setLayout(null);
Button buttOk = new Button("OK");
buttOk.setBounds(100, 150, 50, 30);
Button buttCancel = new Button("Cancel");
buttCancel .setBounds(200, 150, 50, 30);
Checkbox checkBut = new Checkbox ("' Check
box", true);
checkBut.setBounds(100, 50, 100, 20);

List li = new List();
for (inti=0; i<5; i++)

{

}
li.setBounds(200, 50, 50, 50);

li.add(Integer.toSring(i));

fr.add(buttOk);
fr.add(buttCancel);
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fr.add(checkBut);
fr.add(li);

fr.setBounds(10, 10, 400, 200);
fr.setVisible(true);

}

Két qua thuc thi chuong trinh:
f=3 NullLayout Demo § -0 x|

[v Check box 0 -
1

2 =

...... 0 K ...... Cancml

4.4.5.Céc d6i twong khung chira Container

Nhu ching ta da biét container 1a dbi twong khung chta cé
kha nang quan ly va chia céc ddi tuong (components) khéc
trong no.

Céc components chi ¢ thé sir dung duoc khi duané véo 1
dbi twong khung chta |a container.

Mdi container thuong gin véi mot LayoutManager
(FowLayout, BorderLayout, GridLayout, GridBagLayout, Null
Layout) qui dinh céch trinh bay va bd tri c&c components trong
mot container.

Cac loa container trong java: Frame, Panel, Diaog,
ScrollPanes.
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4.4.5.1 Khung chira Frame

java.lang.Object
+--java.awt.Component

+--java.awt.Container

+--java.awt.Window
+--java.awt.Frame

Khung chira Frame la mot cira sb window hin hoi ¢ mac
trén clng bao gdm mot tiéu déu va mot duong bién (border)
nhu cac wng dung windows thong thuong khéc. Khung chira
Frame thuong duoc sir dung dé tao ra cira sd chinh cia c&c (ng
dung.

Khung chira Panel cé b quan ly trinh bay (LayoutManager)
mac dinh la FlowLayout.

4.4.5.2 Khung chira Panel

java.lang.Object
+--java.awt.Component

+--java.awt.Container
+--java.awt.Panel

Khung chira Panel cé b quan ly trinh bay (LayoutManager)
mac dinh la FlowLayout.

Pbi v6i khung chira Panel thi cac Panel c6 thé 16ng vao
nhau, vi vay khung chira Panel thuong duoc ding dé bd tri céc
nhom components bén trong mot khung chira khac.

Vi du:
import java.awt.*;
public class Panel Demo extends Frame

{

private Button next, prev, first;
private List li;
public PanelDemo(String sTitle)
{
super (sTitle);
next = new Button("Next >>");
prev = new Button("<< Prev");
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first = new Button("First");

Panel southPanel = new Panel();

southPanel .add(next);

southPanel .add(prev);

southPanel .add(first);

// BorderLayout. SOUTH: vung duwai
this.add(southPanel, Border Layout.SOUTH);

Panel northPanel = new Panel();

northPanel .add(new Label ("Make a Selection));
// BorderLayout.NORTH: vung trén
this.add(northPanel, BorderLayout. NORTH);

li = new List();
for(int i=0;i<10;i++)
{

}
this.add(li, BorderLayout.CENTER);

li.add("Selection™ + i);

}
public static void main(String arg[])

{

Container f = new PanelDemo("Panel Demo");
f.setSze(300, 200);
f.setVisble(true);

}
}

Két qua thuc thi chuong trinh:
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_lix

Make a Selection

Selection?

Selection3
Selectiond
Selertinnfs

== Pray | First |

Mext ==

4.4.5.2 Khung chwa Dialog

java.lang.Object
+--java.awt.Component

+--java.awt.Container
+--java.awt.Window

+--java.awt.Dialog

Dialog la mot 16p khung chira tua Frame va con duoc goi 1a
popup window. C6 hai loai dialog phd bién:
M odal Dialog: s& khoa tit ca céc cira sd khéc cua ting
dung khi dialog dang ndy con hién thi.
Non-M odal Dialog: van c6 thé dén cac cira sd khéc caa
rng dung khi dialog dang nay hién thi.

Mot cira sb dang Dialog ludn lubn phai gin véi mot cira sb
ung dung (Frame).
Dé tao mot ddi tugng khung chira Dialog ta cd thé dung mot
trong cac congtructor cua no:
public Dialog (Frame parentWindow, boolean isModal)
public Dialog (Frame parentWindow, String title,
boolean isModal)
parentWindow: cira s6 cha
title: tiéu dé cua Dialog
isModal: true -> la Dialog dang modal
isModal: false -> |a Dialog khéng phai dang modal
(hay non-modal)
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4.5.Xir ly bién cd/sr kign
4.5.1.M 0 hinh xir ly sw kién (Event-Handling M odel)

O trén chang ta chi dé cap dén van dé thiét ké giao dién
chuong trinh tng dung ma chua dé cap dén van dé xir ly s
kién. Nhirng su kién duoc phat sinh khi nguoi dung tuong tac
véi giao dién chuong trinh (GUI). Nhitng tuong téc thuong gap
nhu: di chuyén, nhan chudt, nhan mot nGt nhdn, chon mot
Menultem trong hé thong thuc don, nhap di liéu trong mot 6
vin ban, dong cira s tng dung, ... Khi c6 mat tuong téc xay ra
thi mot s kién duoc goi dén chuong trinh. Thong tin vé si kién
thuong dugc luu triv trong mot déi twong dan xuét tuor 16p
AWTEvent. Nhirng kiéu sy kién trong goi java.awt.event c6
thé ding cho ca nhitng component AWT va JFC. Béi véi thu
vien JFC thi co thém nhitng kiéu sr kién méi trong goi
java.swing.event.
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Nhirng I6p sw kién cia goi java.awt.event
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C6 3 yéu té quan trong trong mé hinh xt 1y sy kién:

- Ngudn phét sinh sy kién (event source)
Su kién (event object)
- B ldng nghe s kién (event listener)

Ngudn phét sinh sy kién: la thanh phan cua giao dién ma
nguoi dung tac dong.

Sw kién: Tom tit thong tin vé xir kién xay ra, bao gom tham
chiéu,dén nguon goc phé sinh sy kién va théng tin s kién s2
goi den cho b lang nghe xa ly.

B ling nghe: Mot bo ling nghe 1a mot dbi tugng cua mot 16p
hién thuc mot hay nhiéu interface cua goi java.awt.event hay
java.swing.event (dbi voi nhitng component trong thu vién
JFC). Khi dugc théng béo, bo ling nghe nhan sy kién va xu 1y.
Ngudn phét sinh s kién phai cung cap nhitng phuong thuc dé
dang ky hoic hay bo mot bo ling nghe. Ngudn phét sinh sy
kién ludn phai gin véi mot bo ling nghe, va né s3 thdng béo
vé6i bd 1dng nghe d6 khi c6 sy kién phét sinh do.

Nhu vay ngudi 1ap trinh ¢an lam hai viéc:

106

https://tieulun.hopto.org



Tao va ding ky mot bo ling nghe cho mot component
trén GUI.

Cai dat cac phuong thirc quan ly vaxir ly s kién

Nhirng interfaces ling nghe ciia goi java.awt.event

I/ ‘—Cndjustmnnt:.istm;\'
java.utll.EventListener

p -

‘—Ccontainar:.:l stanor:)
4—( FocusListener
‘—C ItemListener
'—C } FeyListener
*—C_ MouseLlstener

F@msmotionnistener

) Class name ~—] TextListener
( ) Interface name ‘_C e m—

4 A R A A 8

Mot dbi tuong Event-Listener ling nghe nhiing su kién khéac
nhau phé& sinh tir cAc components cia giao dién chuong trinh.
Véi moi sy kién khéc nhau phét sinh thi phuong thic tuong
ung trong nhitng Event-Listener 8 dugc goi thuc hién.

MJdi interface Event-Listener gom mdt hay nhiéu cic phuong
thirc ma ching cin cai dit trong cac I6p hién thuc (implements)
interface d6. Nhirng phuong thic trong cac interface 1a truu
tuong vi vay 16p (bd 1ing nghe) ndo hién thuc céc interface thi
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phai ca dat tat ca nhitng phuong thirc d6. Néu khong thi cac bo
lang nghe s tré thanh cac 16p triu tugng.

4.5.2.Xw ly sir kién chudt

Java cung cap hai intefaces ling nghe (bo ling nghe sir kién
chuot) 1a Mouselistener va MouseMotionListener dé quan ly
vaxir Iy c&c sy kién lién quan dén thiét bi chuot. Nhitng sur kién
chugt co thé “bay” cho bét ky component ndo trén GUI ma dan
XUat tir java.awt.component.

Cac phuong thirc cua interface Mouselistener:

- public void mousePressed(MouseEvent event): duoc goi
khi mot ndt chudt duoc nhinva con tré chudt & trén
component.
public void mouseClicked(MouseEvent event): duoc goi
khi mot ndt chudt dugc nhan va nha trén component ma
khéng di chuyén chuot.
public void mouseReleased(MouseEvent event): duoc
goi khi mot nat chudt nha sa khi kéo ré.
public void mouseEntered(MouseEvent event): dugc goi
khi con tr6 chuot vao trong duong bién cua mot
component.
public void mouseExited(MouseEvent event): duoc goi
khi con tro chuot ra khoi duong bién cia mot
component.

Cac phuong thirc cua interface MouseMotionListener:

- public void mouseDragged(MouseEvent even ): phuong
thirc ndy duoc goi khi nguoi ding nhin mot ndt chudt
va kéo trén mot component.
public void mouseMoved(MouseEvent event): phuong
thirc ndy duoc goi khi di chuyén chudt trén component.

MG&i phuong thec xir Iy sy kign chuot c6 mot tham s5
MouseEvent chira thong tin vé sy kién chudt phét sinh chang
han nhu: toa do x, y noi su kién chudt xay ra. Nhirng phuong
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thirc twong wng trong céac interfaces s& tu dong dugc goi khi
chuot tuong tac voi mot component.

Dé biét duoc nguoi ding d& nhan ndt chugt ndo, ching ta
dung nhitng phuong tharc, nhitng hang so caa lop InputEvent (l1a
I6p cha cialép MouseEvent).

Vi du: Chuong trinh tén MouseTracker bén dudi minh hoa viéc
dung nhitng phuong thirc cia céc interfaces Mouselistener va
MouseMotionListener dé “bdy” va xu ly cac su kién chuot
tuong tng.

import java.awt.*;

import java.awt.event.*;

public class MouseTracker extends Frame
implements MouseListener, MouseMotionListener

{

private Label statusBar;

I/ set up GUI and register mouse event handlers

public MouseTracker ()

{ super("Demonstrating Mouse Events" );
statusBar = new Label();
this.add( statusBar, BorderLayout. SOUTH );
Il application listens to its own mouse events
addMouselistener( this);
addMouseMotionListener( this);
setSze( 275, 100 );
setVisible( true);

}

/l MouseListener event handlers

// handle event when mouse released immediately
/I after press

public void mouseClicked( MouseEvent event )

{
statusBar.setText( "Clicked at [" + event.getX() +
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", "+ event.getY() + "]");
}

// handle event when mouse pressed
public void mousePressed( MouseEvent event )
{
statusBar.setText( "Pressed at [" + event.getX() +
"7+ event.get() + 1" );
}

/I handle event when mouse released after dragging
public void mouseRel eased( MouseEvent event )
{
statusBar.setText( "Released at [" + event.getX() +
"7+ event.get() + 1");
}

/I handle event when mouse enters area
public void mouseEntered( MouseEvent event )

{
}

/I handle event when mouse exits area
public void mouseExited( MouseEvent event )
{ statusBar.setText( "Mouse outside window" );

}

/I MouseMotionListener event handlers

statusBar.setText( "Mouse in window" );

// handle event when user drags mouse with button pressed

public void mouseDragged( MouseEvent event )

{
statusBar.setText( "Dragged at [ + event.getX() +

", "+ event.getY() + "]");
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// handle event when user moves mouse
public void mouseMoved( MouseEvent event )

{

statusBar.setText( "Moved at [" + event.getX() +

", "+ event.getY() + "]");

}

I execute application

public static void main( String argy] )

{
}

MouseTracker application = new MouseTracker();

} // end class MouseTracker
Két qua thuc thi chuong trinh:

-loix]

Mouse outside window

-loix]

Moved at [39, 36]

-loix]

Pressed at [40, 28]

-loix]

Clicked at [28, 29]

-loix]

Dragged at [73, 43]

-loix]

Released at[44, 38]

4.5.3. Xt ly swr kién ban phim

Dé xtr ly sy kién ban phim java hd trg mot b lang nghe sur
kién do6 la interface KeyListener. Mot sy kién ban phim duoc

111

https://tieulun.hopto.org



phét sinh khi nguoi dung nhan va nha mot phim trén ban phim.
Mot 16p hién thuc KeyListener phai ca dat cac phuong thic
keyPressed, keyReleased va keyTyped Mdi phuong thirc ndy co
mot tham sb 1a mot déi tuong kiéu KeyEvent. KeyEvent 1a 16p
con cualop InputEvent.

Cac phuong thie cua interface KeyListener

Phuong thirc keyPressed duoc goi khi mot phim bét ky
duoc nhan.

Phuong thirc keyTyped dugc goi thuc hién khi nguoi
ding nhan mot phim khong phai “phim hanh dong”
(nhu phim mii tén, phim Home, End, Page Up, Page
Down, cac phim chac nang nhu: Num Lock, Print
Screen, Scroll Lock, Caps Lock, Pause).

Phuong ,thtrc keyReleased dugc goi thuc hién khi nha
phim nhan sau khi sy kién keyPressed hoac keyTyped.

Vi du: minh hoa viéc xu ly su kién chudt thdng qua cac phueong
thic cua interface KeyListener. Lop KeyDemo bén dudi hién
thuc interface KeyListener, vi vay tat ca 3 phuong thirc trong
KeyListener phai dugc cai dat trong chuong trinh.
/l KeyDemo.java
/I Demonstrating keystroke events.
I/l Java core packages
import java.awt.*;
import java.awt.event.*;
public class KeyDemo extends Frame implements KeyListener
{
private Sring linel = "", line2 = "";
private Sring line3 = "";
private TextArea textArea;

I/ set up GUI
public KeyDemo()
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}

super( "Demonstrating Keystroke Events' );

/] set up TextArea
textArea = new TextArea( 10, 15);

textArea.setText( "Press any key on the keyboard..." );

textArea.setEnabled( false);
this.add( textArea );

/[ allow frame to process Key events
addKeyListener( this);

setSze( 350, 100 );
setVisible( true);

// handle press of any key
public void keyPressed( KeyEvent event )

{

}

linel = "Key pressed: " +
event.getKeyText( event.getKeyCode() ):;
setLines2and3( event );

/I handle release of any key
public void keyRel eased( KeyEvent event )

{

}

linel = "Key released: " +
event.getKeyText( event.getkeyCode() ):;
setLines2and3( event );

I/l handle press of an action key
public void keyTyped( KeyEvent event )

{
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linel = "Key typed: " + event.getKeyChar();
setLines2and3( event );
}

/I set second and third lines of output
private void setLines2and3( KeyEvent event )

{
line2 = "Thiskey is" + ( event.isActionKey() ?"" : "not
")+ "an action key";
String temp = event.getKeyModifiersText(
event.getModifiers() );
line3 = "Modifier keyspressed: " + (temp.equals("" ) ?
"none" : temp);
textArea.setText(linel+"\n"+line2+"\n"+ line3+"\n" );
}

Il execute application
public static void main( String argy] )
{

}

KeyDemo application = new KeyDemo();

} /I end class KeyDemo
Két qua thuc thi chuong trinh:

ey released: Enter
hiz key is not an action key
odifier keys pressed:; none
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keyreleased: Escape
his key is not an action key
Modifier keys pressed: none

his key is an action key
odifier keys pressed: none

i Demonstrating :

Keyreleased: 1 D —
This key is nntarj-w?:rﬂrn—rTEym

Modifier keys pressed: none

Demonstrating K

ey released: A
his key is not an action key
Modifier keys pressed: none

Demonstrating K

Demonstrating K

Key released: Ctrl
This key is not an action key
A Modifier keys pressed: none

ey released: Shift
his key is not an action key
odifier keys pressed: none

Demonstrating K Demonstrating K

Keyreleased: Up
his key is an action key
Modifier keys pressed: none

ey released: Page Lip
his key is an action key
odifier keys pressed: none

4.6.M ¢t sb vi du minh hea

Vi du 1: Tao bo ling nghe bién ¢ cho d6i tugng khung chira

Frame, vaxir ly bién cb déng cira so.
import java.awt.*;

import java.awt.event.*;

public class WindowClosingDemo

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

Frame f = new Frame ("WindowClosing Demo");

WindowCloser closer = new WindowCloser ();
f.addWindowListener (closer);

f.setBounds(10, 10, 300, 200);
f.setVisible(true);

}

import java.awt.event.*;
class WindowCloser implements WindowListener

{

public void windowClosing(\WindowEvent €)

{
System.out.printin("windowClosing..");

System.exit(0);

}
public void windowActivated(WindowEvent €)

{

}
public void windowClosed(WindowEvent €)

{

}
public void windowDeacti vated(\WWindowEvent €)

{

System.out.printIn("windowActivated...");

System.out.printin("windowClosed...");

System.out.printn("windowDeactivated...");

public void windowDei conified(\WWindowEvent €)
{

}
public void windowl conified(\WWindowEvent €)

{

System.out.printin("windowDeiconified...");
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System.out.printIn("windowl conified...");

}
public void windowOpened(\WindowEvent €)

{ System.out.printin("windowOpened...");

}

}

C6 thé dung l6p triru tegng WindowAdapter dé tao rabd ling

nghe.
public abstract class WindowAdapter extends Object

implements WindowL istener

(WindowAdapter hién thuc interface WindowListener
nén Iép ao nay ciing cd 7 phuong thirc giong nhu giao
dién WindowL istener)

import java.awt.event.*;

class WindowCloser extends WindowAdapter
{ public void windowClosing(\WindowEvent €)
{ System.out.printin("windowClosing..");
System.exit(0);
}

}

Vi du 2: CheckboxGroup Demo
import java.am.*;
public class CheckboxGroupDemo extends Frame
{
private Checkbox red, green, blue;
private CheckboxGroup checkGroup;
public CheckboxGroupDemo(String title)
{ super(title);
checkGroup = new CheckboxGroup();
red = new Checkbox("Red", checkGroup, false);
green = new Checkbox("Green", checkGroup, false);
blue = new Checkbox("Blue", checkGroup, false);
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}

//add the checkboxes to the frame
Panel north = new Panel();
north.add(red);

north.add(green);
north.add(blue);

this.add(north, BorderLayout. NORTH);

/lregister the event listener

SetColor listener = new SetColor (this);
red.additemListener (listener);
green.addItemListener(listener);
blue.addItemListener(listener);

public static void main(String [] args)

{

}

Framef = new

CheckboxGroupDemo(" CheckboxGroupDemo");

f.setSze(300,300);
f.setVisible(true);

} // end of class

import java.awt.*;
import java.awt.event.*;
public class SetColor implements ItemListener

{

private Frame pallette;
private Color c;
public SetColor(Frame c)

{
}

pallette = c;
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public void itemStateChanged(ItemEvent €)
{
Sring item = (String) e.getltem();
int state = e.getStateChange();
if (item.equalslgnoreCase("'red"))
¢ = new Color (255, 0, 0);
if (item.equalslgnoreCase("'green"))
¢ = new Color(0, 255, 0);
if (item.equalslgnoreCase("blue"))
¢ = new Color(0, 0, 255);
pallette.setBackground(c);

}

} I/ end of class
Két qua thuc thi chuong trinh:

i CheckboxGroupDemo

Vi du 3: TextComponent
import java.awt.*;
class TextComponentDemo extends Frame

{
private TextField textField;

private TextArea textAres;
private Button enter, clear;

public TextComponentDemo (String title)

{
super (title);
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}

textArea = new TextArea("", 0, O,
TextArea.SCROLLBARS VERTICAL_ONLY);
textArea.setEditable(fal se);

textField = new TextField();
enter = new Button("Enter");
clear = new Button("Clear");

//layout the GUI
this.add(textArea, BorderLayout. CENTER);

Panel southEast = new Panel (new BorderLayout());
southEast.add(enter, Border Layout.EAST);
southEast.add(clear, Border Layout. WEST));

Panel south = new Panel (new BorderLayout());
south.add(textField, BorderLayout. CENTER);
south.add(southEast, Border Layout.EAST);

this.add(south, BorderLayout. SOUTH);

//setup the event handling

CreatelList listener = new Createlist(textField,
textArea);

enter.addActionListener(listener);
clear.addActionListener(listener);
textField.addActionListener(listener);

public TextField getTextField()

{
}

return textField;

public static void main(String [] args)
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TextComponentDemo f = new TextComponentDemo
("TextComponentDemo ");

f.setSze(300,200);

f.setVisible(true);

f.getTextField().requestFocus();

}
}

import java.awt.*;
import java.awt.event.*;
public class CreateList implements ActionListener
{
private int counter = 0O;
private TextField source;
private TextArea destination;

public CreateList(TextField s, TextArea d)
{ source=s,

destination = d;
}
public void actionPerformed(ActionEvent €)
{

Sring action = e.getActionCommand();
if (action.equalslgnoreCase("Enter"))
{
Sring text = source.getText();
counter++;
destination.append(counter + "." + text + "\n");
source.setText("");
}
ese
if (action.equalslgnoreCase("'Clear"))

{
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destination.setText("");

counter = O;
}
}
}
Két qua thuc thi chuong trinh:
& TextComponentDemo i ]|
1.33a |
2.hhh
J.cce
4 .ddd
id
Clear |:Enter:

Vi du 4: ListDemo
import java.awt.*;
public class ListDemo extends Frame
{ privateListli;
private Label selected;
public ListDemo(String title)
{
super (title);
li = new List();
li.add("Monday");
li.add(" Tuesday");
li.add("Wednesday");
li.add(" Thursday");
li.add("Friday");
li.add(" Saturday");
li.add(" Sunday");
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selected = new Label("Double click a day:",
Label.CENTER);
this.setLayout(new BorderLayout());

this.add(selected , Border Layout. NORTH);
this.add(li, BorderLayout.CENTER);

/] Tao listener cho List
ShowSelectionListener listener = new
ShowSel ectionListener (sel ected);
li.addActionListener(listener);

}

public static void main(String argg[])

{ ListDemo f = new ListDemo("'List Demo");
f.setBounds(10, 10, 300, 200);
f.setVisible(true);

}
}

import java.awt.*;
import java.awt.event.*;
class ShowSdl ectionListener implements ActionListener
{ private Labd lab;
public ShowSelectionListener(Label label _sel)

{
}

public void actionPerformed(ActionEvent €)
{ /I Trave Object ma Event da xuat hien
/I getSource la phuong thuc ke thua tu
/I java.util.EventObject
Object source = e.getSource();

lab = label_sd;
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/I Nguon goc phat sinh bien co khong phai la List
if (!(source instanceof List))

{ return;
}

else

{

List li = (List) source;
String selected = 1i.getSel ectedl tem();
lab.setText(sel ected);

}
}

Két qua thuc thi chuong trinh:

4 List Demo éi =10 x|
hlonday

Monday

Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday

Vi du 5: Xay dyng 1 16p khung chira Dialog diing dé hién thi
message giong nhu ham MessageBox trén Windows.

mport java.awt.*;
mport java.awt.event.*;

class DialogDemo

{

public static void main(String[] args)
{

createMenu();
}
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private static void createMenu()

{

[/l Tao Frame ung dung
final Frame fr = new Frame();
fr.setLayout(new BorderLayout());

/[ Tao cac menu bar
MenuBar menubar = new MenuBar();
Menu mTest = new Menu(" Test");
Menultem testDIg = new Menultem("Test Dialog");
testDIg.addActionListener(
new ActionListener()

{
public void actionPerformed(ActionEvent €)
{
MessageBox msgBox = new
MessageBox(fr, "Hereit is', "T/bao
Dialog");
msgBox.show();
}
}

);

mTest.add(testDIQ);
menubar.add(mTest);
fr.setMenuBar (menubar);
fr.setBounds(100, 100, 300, 200);
fr.setVisible(true);

fr.addWindowListener(
new WindowAdapter()

{
public void windowClosing(\WindowEvent €)

{
System.exit(0);
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);

}HI end of createmenu()

} /l end of class

import java.awt.*;
import java.awt.event.*;
public class MessageBox

{

Dialog msgBox;

/I Contructor cua lop MessageBox
/I parentWindow: cua so cha

/[ title: Tieu de cua Dialog

/l msg: chuoi thong bao

public MessageBox(Frame parentWindow, String msg,
Sring title)
{

if (parentWindow == null)

{
Frame emptyWin = new Frame();
/I Tao Modal Dialog (tham so thu 3:true)
msgBox = new Dialog(emptyWin, title, true);
}

ese

{
msgBox = new Dialog(parentWindow, title, true);

}

/I Doi tuong nhan dung de trinh bay cau thong bao
Label Message = new Label (msg);

/I Thiet lap che do trinh bay layout cho cac doi tuong.
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msgBox.setLayout(new FlowlLayout());

/I Dua nhan thong bao Label vao khung chua Dialog
msgBox.add(Message);

/I Dua nut nhan OK vao trong khung chua Dialog
Button okButton = new Button(" OK");
msgBox.add(okButton);

/I Khai bao kich thuoc cua cua so thong bao
msgBox.setSze(200, 100);

I/l Xu ly tinh huong khi nguoi dung nhan nut OK
okButton.addActionListener (
new ActionListener()

{
public void actionPerformed(ActionEvent evt)

{
msgBox.setVisible(fal se);

public void show()
{

}

} 1/ end of class MessageBox
Két qua thuc thi chuong trinh:

msgBox.show();

=0l x|

£ T/bao Dialog x|
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Chwong 5: LUONG VA TAP TIN

(STREAMS & FILES)
5.1.M ¢ dau

Viéc luu trix dit lidu trong céc bién chuong trinh, cac mang
c6 tinh chit tam thoi va dit lieu s8 mat di khi bién ra khoi tm
anh huang cua nd hodc khi chuong trinh két thic. Files gidp
cho céc chuong trinh ¢d thé luu trit mot luong 16n dit liéu, ciing
nhu ¢6 thé luu tri dit liéu trong mot thoi gian dai ngay ca khi
chwong trinh két thic. Trong chuong ndy chiing ta s& tim hiéu
lam thé ndo cac chuong trinh java cé thé tao, doc, ghi vaxir ly
céc files tuan ty va céc file truy cap ngau nhién théng qua mot
sH vi du minh hoa.

Xt ly files 1a mot van dé hét sirc co ban, quan trong ma bat
ky mot ngdn ngir Iap trinh ndo ciing phai ho tro nhirng thu vién,
ham dé xir ly mot sd thao tac co ban nhit ddi vai kiéu dir lisu
file.

Xt ly files & mot phan cua cong viéc xt 1y céc ludng, gilp
cho mot chuong trinh c6 thé doc, ghi dir liéu trong b nha, trén
filesvatrao d6 dir liéu thong qua cac két ndi trén mang.

Chuong nay s& cung cap cho ching ta nhitng kién thic co
ban vé ludng (streams) vaflles

- Thu vién céc 16p vé ludng trong java: ludng byte, ludng
ky tu.

- Xuéat nhap Console dung ludng byte, Iuong ky tu.

- Xuét nhap files dung ludng ky tu va Iuong byte.

- Van @ xu ly files truy cip ngau nhién ding lop
RandomAccessFile.

- Xt ly file vatha muc dung l6p File.
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5.2.Ludng (Streams)
5.2.1.K héi niém ludng

T4t ca nhitng hoat dong nhap/xuét dit liéu (nhap dit liéu tur
ban phim, lay dir liéu tir mang vé, ghi dit liéu ra dia, xuat di
ligu ra mén hinh, méy in, ...) déu duoc quy vé mot khé nigm
goi la ludng (stream). Ludng |& noi cé thé “san xuat va “tiéu
thu” thdng tin. Ludng thu:ong duoc hé thong XUt nhap trong
java gin két vai mot thiét bi vat ly. Tat ca céc ludng déu co
chung mdt nguyén tic hoat dong ngay ca khi ching duoc gan
két véi céc thiét bi vat Iy khac nhau. Vi vay cing mot 16p,
phuong thirc xuat nhap co thé ding chung cho céc thiét bi vat ly
khé&c nhau. Chiang han cling mot phuong thic c6 thé dung dé
ghi dit liéu ra console, dong thoi ciing c6 thé dung dé ghi di
litu xubng mot file trén dia. Java hién thuc ludbng bang tap hop
céc |6p phan cip trong goi java.io.

Java dinh nghia hai kiéu ludng: byte va ky tu (phién ban goc
chi dinh nghia kiéu ludng byte, va sau d6 ludng ky tu duoc
thém v&o trong cac phién ban vé sa).

Ludng byte (hay ludng dua trén byte) hd tro viéc xuat nhap
dir liéu trén byte, thuong dugc dung khi doc ghi dit liéu nhi
phan.

Ludng Ky tu duoc thiét ké hd tro viéc xuét‘ nhap dit liéu kiéu
ky tu (Unicode). Trong mot vai truong hop luong ky,tu: Sir dung
hi¢u qua hon luong byte, nhung ¢ mirc hé thong thi tat ca nhirng
xuat nhap deu phai qui ve byte. Luong ky tu ho trg hi¢u qua chi
doi vai viéc quan ly, xtr ly céc ky tu.
5.2.2.Ludng byte (Byte Streams)

Céc ludng byte duoc dinh nghia ding hai 16p phan cip.
Mac trén cung la ha Iop tru tuong InputSream va
OutputStream. InputSream dinh nghia nhirng dic diém chung
cho nhitng ludng nhap byte. OutputStream md ta cach xir Iy cia
céc ludng xuit byte.
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Céc lop con din xuit tr hai lop

InputSream va

OutputStream s3 hd trg chi tiét twong tng véi viéc doc ghi dit
liéu trén nhitng thiét bi khac nhau. Bing chodng ngop vai hang
loat rat nhidu céc I6p khéc nhau. Birng qué lo ling, mdi khi ban
nam viing, sir dung thanh thao mot ludng byte ndo d6 thi ban dé
dang 1am viéc véi nhirng ludng con lai.

Lép ludng byte

Y | ghia

BufferedInputStream

Buffered input stream

BufferedOutputStream

Buffered output stream

ByteArraylnputStream

Input stream doc dit liéu tor mot mang
byte

ByteArrayOutputStream

Output stream ghi dit liéu dén mot mang
byte

DatalnputStream

Ludng nhap c6 nhitng phuong thae doc
nhu:ng kiéu dit liéu chuan trong java

DataOutputStream

Ludng xuit cé nhitng phuong thac ghi
nhitng kiéu di liéu chuan trong java

FilelnputStream

Ludng nhap cho phép doc dit liéu ti file

FileOutputStream

Ludng xuit cho phép ghi di liéu xubng
file

FilterInputStream

Hién thuc [6p triru teong INputStream

FilterOutputStream

Hién thuc [6p triru tuong OutputSream

InputStream Lép triru twong, 1a16p cha caatat ca cac
[6p luong nhap kiéu Byte
OutputStream Lép trau tuong, lalsp cha cuatat ca cac

|6p xuat nhap kiéu Byte

PipedInputStream

Lubng nhap byte kleu éng (piped)
thu:ong phai dugc gan v6i mot ludng
xuit kiéu ong.
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PipedOutputStream Ludng nhap byte kleu éng (piped)
thuong phai duoc gan véi mot Iu0ng
nhap kiéu éng dé tao nén mot két ndi
trao d6i dit liéu kiéu dng.

PrintStream Ludng xuat cd chira phuong thac print()
vaprintin()

PushbackinputStream | | 3 mat ludng nhap kiéu Byte ma hd trg
thao tac tra lai (push back) va phuc hoi
thao tac doc mot byte (unread)

RandomAccessFile H tro cac thao téc doc, ghi dbi vai file
truy cap ngau nhién.

SequencelnputStream | | 3 mot lubng nhap dwoc tao nén bing
céch noi ket logic cac luong nhap khac.

5.2.3.Ludng ky tw (Character Streams)

Céc luong ky tu dwoc dinh nghia dung hai 16p phan cap.
Mtc trén cung la hai 16p treu tuong Reader va Writer. Lop
Reader dung cho viéc nhap dit liéu caa ludng, |6p Writer ding
cho viéc xuat di liéu cua ludbng. Nhitng [6p dan xuat tir Reader
vaWriter thao tac trén céc ludng ky tu Unicode.

L6p ludng ky tu Y n jhia

BufferedReader Ludng nhap ky tu doc dit liéu vao mot
vung dém.

BufferedWriter Ludng xuit ky tu ghi dit liéu téi mot ving
dém.

CharArrayReader Ludng nhap doc dit liéu tr mot mang ky
tu

CharArrayWriter Ludng xuit ghi dit liéu toi mot mang ky
tu
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FileReader

Ludng nhap ky tu doc dit liéu tu file

FileWriter

Ludng xuét ky tu ghi dit liéu dén file

FilterReader

Lop doc dix ligu trung gian (I6p truu
tuong)

FilterWriter

L ép xuét trung gian triru tugng

InputStreamReader

Ludng nhap chuyén bytes thanh céc ky ty

LineNumberReader

Ludng nhap dém dong

OutputStreamWriter

Ludng xuat chuyén nhitng ky tu thanh cac
bytes

PipedReader

Ludng doc dit liéu bing co ché duong dng

PipedWriter Ludng ghi dit liéu bing co ché duong 6ng

PrintWriter Ludng ghi van ban ra thiét bi xuit (chta
phuong thirc print() va printin() )

PushbackReader Ludng nhap cho phép doc va khdi phuc
lai dir liéu

Reader

Lop nhap dir liéu triu tuong

StringReader

Ludng nhap doc dit liéu tir chudi

StringWriter

Ludng xuét ghi dit liéu ra chudi

Writer

Lop ghi dit liéu triu tuong

5.2.4.Nhirng ludng dwec dinh nghia truéc (The Predefined

Streams)

Tét ca c&c chuong trinh viét bing java ludn tu dong import
goi java. lang. Go6i ndy cd dinh nghia I6p System, bao gom mot
sd dic diém caa moi truong run-time, nd co ba bién ludng dugc
dinh nghia truée 1a in, out va err, céc bién ndy la céc fields
dugc khai béo static trong l6p System.
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System.out: ludng xuit chuin, mic dinh 1a console.
System.out 1amot di tuong kiéu PrintStream.

System.in: ludng nhap chuin, mac dinh 1& ban phim.
System.in la mot dbi twong kiéu InputStream.

System.err: ludng 15i chuén,’mzic dinh ciing la console.
System.out ciing la mot doi tuong kiéu PrintSream
giong System.out.

5.3.Sir dung ludng Byte

Nhu ching ta d4 biét hai 16p InputSream va OutputSream
la hai siéu 16p (cha) ddi véi tat ca nhitng lop ludng xuat nhap
kiéu byte. Nhitng phuong thic trong hai siéu 16p ndy ném ra
céc 16i kiéu IOException Nhitng phuong thic dinh nghia trong
hai siéu 16p ndy |a cé thé ding trong céc 16p con cua ching. Vi
vay tap céc phu:ong thac @6 Ia tap tdi tiéu cac chirc nang nhap
xuat ma nhitng ludng nhap xuat kiéu byte cd thé sir dung.

Nhitng phuong thirc dinh nghia trong lop
I nputStream va OutputStream

Phuong thirc Y nghia
InputStream
int available( ) Tra vé sb lugng bytes c6 thé doc dugc

tir ludng nhap

void close( )

Poéng ludng nhap va giai phong tai
nguyén hé théng gan Vol Iu0ng
Khong thanh cong s ném ra mot 16i
| OException

void mark(int numBytes) , A e en . s
banh dau ¢ vi tri hién tai trong luong

nhap

boolean markSupported( )
Kiém tra xem ludng nhap co hd tro

phuong thirc mark() vareset() khdng.
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int read( )

Doc byte tiép theo tir lubng nhap

int read(byte buffer[ ])

boc buffer.length bytes va luu vao
trong vung nho buffer. Ket qua tra ve
S0 bytesthat sy doc dugc

int read(byte buffer[ ], int
offset,
int numBytes)

DPoc numBytes bytes bit dau tir dia chi
offset va luu vao trong vung nhd
buffer. Két qua tra vé sb bytes that s
doc dugc

void reset( )

Nhay con tré dén vi tri dugc xéc dinh
bai viéc goi ham mark() lan sau cung.

long skip(long numBytes)

Nhay qua numBytes dit liéu tir ludng
nhap

OutputStream

void close( ) , \ ‘ < .. , ..
bong luong xuat va giai phéng tai
nguyén hé théng gin véi ludng.
Khong thanh cong s8¢ ném ra mot 15i
| OException

void flush()

Ep dit ligu tir bo dém phai ghi ngay
xuong luong (néu co)

void write(int b)

Ghi byte dir liéu chi dinh xubng ludng

void write(byte buffer[ ])

Ghi buffer.length bytes dir liéu tur
mang chi dinh xuong luong

void write(byte buffer[ ], int
offset,
int numBytes)

Ghi numBytes bytes dir li¢u tir vi tri
offset cua mang chi dinh buffer xuong
luong

5.3.1.DP¢c dir li¢u twr Console

Truéc ddy, khi Java mai ra doi qé thuc hign vigc nhap dix
liéu tir Console nguoi ta chi dung luong nhap byte. Vé sau thi
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chiing ta co thé dung ca ludng byte va ludng ky tu, nhung trong
mot sb truong hop thuc té dé doc dit liéu tir Console ngudi ta
thich ding ludng kiéu ky tu hon, vi ly do don gian va d& bao tri
chuong trinh. O déy voi muc dich minh hoa ching ta ding
ludng byte thuc hién viéc nhap xuat Console.

Vi du: chuong trinh minh hoa viéc doc mot mang bytes tur
System.in

Import java.io.*;
class ReadBytes

{
public static void main(String argd])
throws |OException
{

byte data[] = new byte[ 100];
System.out.print(" Enter some characters.");
System.in.read(data);
System.out.print("You entered: ");
for(inti=0; i < data.length; i++)
System.out.print((char) data[i]);

}
Két qua thuc thi chuong trinh:

L ELY

o Bamdliyta e Dmman
= Lemo

Mess any ke bo conbinwme .

5.3.2.Xuit dir liéu ra Console

Tuong tu nhu nhap dir liéu tir Console, véi phién ban dau
tién cua java dé xuat dir liéu ra Console ta chi cé thé sir dung
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ludng byte. Ké tir phién ban 1.1 (c6 thém ludng ky tu), dé xuét
dit liéu ra Console c6 thé sir dung ca ludng ky tu va ludng byte.
Tuy nhién, cho dén nay d xuat dit liéu ra Console thuong
nguoi tavan ding ludng byte.

Ching ta da kha quen thudc véi phuong thic print() va
printin(), ding d€ xuat di liéu ra Console. Bén canh dlo chiing
taciing co thé dung phuong thirc write().

Vi du: minh hoa sir dung phuong thac System.out.write() dé
xuat ky tu ‘X’ ra Console

import java.io.*;
class WriteDemo

{
public static void main(String argd])
{
int b;
b="X;
System.out.write(b);
System.out.write('\n');
}
}

Két qua thuc thi chuong trinh:

S RRllirasbhnry i sl ] SIEIT Aae

Mees:s any key to continuwe. o

5.3.3.P¢c va ghi file dung ludng Byte

Tao mot ludsng Byte gin vé6i file chi dinh ding
Filel nputStream va FileOutputStream. Bé mo mot file, don gian
chi cAn tao mot di tugng caa nhitng 16p ndy, tén file can mo 1a
thong sH trong constructor. Khi file mo, viéc doc va ghi dit liéu
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trén file duoc thuc ,hién mot géch binh thuong théng qua céac
phuong thirc cung cap trong luong.

5.3.3.1 Doc dir ligu twr file

Vi du:

/*

Mé mot file dé doc dit liéu

FilelnputSream(String fileName) throws
FileNotFoundException

Néu file khong ton tai: thi némra
FileNotFoundException

Doc dir liéu: dung phuong thie read()

int read( ) throws | OException: doc tirng byte tir file va
tra vé giatri cua byte doc duoc. Tra vé -1 khi hét file, va
ném ra | OException khi co 15i doc.

bong file: dung phuong thirc close()

void close( ) throws |OException: sau khi lam viéc xong
can dong file dé giai phong tai nguyén hé thong da cap
phat cho file.

Hién thi ngi dung ciza mét file tén test.txt lueu taiD: \test.txt

*/

import java.io.*;
class ShowFile

{

public static void main(String argg[]) throws 1OEXxception

{

inti;
FilelnputSream fin;
try

{

}
catch(FileNotFoundException exc)

{

fin = new FilelnputStream(* D:\\test.txt” );

System.out.printin("File Not Found");
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return;

}
catch(Arrayl ndexOutOfBoundsException exc)

{
System.out.printin("Usage: ShowFile File");
return;

}

I read bytes until EOF is encountered
do
{
i = fin.read();
if(i I= -1) System.out.print((char) 1);
} while(i 1= -1);
fin.close();
}

}
Két qua thuc thi chuong trinh:

5.3.3.2 Ghi dir liéu xuong file
M& mot file dé ghi dir liéu
FileOutputSream(String fileName) throws
FileNotFoundException
Néu file khdng tao duoc: thi némra
FileNotFoundException
Ghi dit liéu xudng: dung phuong thirc write()
void write(int byteval) throws 10Exception: ghi mot
byte x&c dinh boi tham sb byteval xudng file, va ném ra
| OException khi ¢ 16i ghi.
bong file: dung phuong thirc close()
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void close( ) thI:OWS | OException: sau khi Iém Viéc xong
can dong file dé giai phong tai nguyén hé thong da cap
phét cho file.

Vi du: copy ndi dung mot file text dén mot file text khéc.

/* Copy ndi dung caa mét file text*/
import java.io.*;
class CopyFile

{

public static void main(String argg ] )throws | OException

{

inti;
FilelnputSream fin;
FileOutputSream fout;

try

{

Il open input file
try
{
fin = new FilelnputStream(* D:\\source.txt” );
}
catch(FileNotFoundException exc)
{
System.out.printin("Input File Not Found");
return;

}

/Il open output file
try

{
fout = new FileOutputSream(* D:\\dest.txt” );

}
catch(FileNotFoundException exc)

{
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System.out.printin("Error Opening Output
File");
return;
}
}
catch(Arrayl ndexOutOfBoundsException exc)
{

System.out.printin("Usage: CopyFile From To");
return;

}

/I Copy File
try

{
do

i = fin.read();
if(i 1= -1) fout.write(i);
} while(i 1= -1);
}
catch(I OException exc)

{

}

fin.close();
fout.close();

System.out.printin("File Error");

}
}

Két qua thyuc thi chuong trinh: chuong trinh s3 copy ndi dung
cua file D:\source.txt va ghi vao mét file méi D:\dest.txt.
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5.3.4.D¢c va ghi dir li¢u nhi phén

Phin trén chiing ta d& doc va ghi cac bytes dix ligu 1a cac ky
te ma ASCII. Bé doc va ghi nhitng giatri nhi phan caa cac kiéu
dir liéu trong java, ching ta sir dung DatalnputStream va

DataOutputStream.

DataOutputStream: hién thuc interface DataQuput. Interfage
DataOutput c6 cac phurong thirc cho phép ghi tat ca nhirng kiéu

dir liéu co so cuajava dén ludng (theo dinh dang nhi phan).

Phuong thirc ’ " nghia
void writeBoolean Ghi xubng lubng mot gia tri
(boolean val) boolean duoc xéc dinh bai val.

void writeByte (int val)

Ghi xudng lubng mot byte duoc
xéc dinh boi val.

void writeChar (int val)

Ghi xudng luong mot Char duoc
xéc dinh boi val.

void writeDouble
(double val)

Ghi xubng lubng mot gia tri
Double dugc xéc dinh boi val.

void writeFloat (float
val)

Ghi xubng ludng mot gia tri float
duoc xéc dinh boi val.

void writelnt (int val)

Ghi xubng ludng mét gia tri int
duoc xéc dinh bai val.

void writeLong (long
val)

Ghi xubng lubng mdt gia tri long
duoc xac dinh bai val.

void writeShort (int val)

Ghi xubng ludng mot gid tri short
duoc xac dinh bai val.

Contructor: DataOutputStream(OutputStream outputStream)

OutputStream: 1a ludng xuat dit liéu. Bé ghi dit liéu ra file

thi d6i tuong outputSream cd thé |a FileOutputSream.
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DatalnputStream: hién thuc interface Datat] nput. Interfage
Datalnput c6 cac phuong thirc cho phép doc tat ca nhirng kiéu
dir ligu co so cuajava (theo dinh dang nhi phan).

Phuong thirc " hghia
boolean readBoolean() | Boc mot giatri boolean
Byte readByte( ) Doc mot byte
char readChar () DPoc mot Char
double readDouble( ) boc mot giatri Double
float readFloat( ) boc mot giatri float
int readint( ) boc mot giatri int
Long readLong( ) boc mdt giatri long
short readShort( ) Poc mot giatri short

Contructor: DatalnputStream(InputStream inputStream)

InputStream: 1a1udng nhap dit ligu. Dé do dit lidu tu file thi
doi tuwong InputSream co thé 1a Filel nputSream.

Vi du: ding DataOutputStream va Datal nputStream dé ghi va
doc nhitng kiéu dir liéu khéc nhau trén file,

import java.io.*;

class RWData

{
public static void main(String argg[]) throws 1OException

{
DataOutputStream dataOut;
Datal nputStream datal n;
inti= 10;
double d = 1023.56;
boolean b = true;
try
{

dataOut = new DataOutputStream(
new FileOutputStream("D:\\testdata"));

}
catch(I OException exc)
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{
System.out.printin(" Cannot open file.");
return;

try

System.out.printin("Writing " + i);
dataOut.writelnt(i);
System.out.printin("Wkiting " + d);
dataOut.writeDouble(d);
System.out.printin("Wkiting " + b);
dataOut.writeBoolean(b);

System.out.printin("Writing " + 12.2* 7.4);

dataOut.writeDouble(12.2 * 7.4);

}
catch(I OException exc)

{

}

dataOut.close();
System.out.printin();

System.out.printin("Write error.");

// Now, read them back.
try
{

dataln = new Datal nputStream(
new FilelnputSream(" D:\\testdata"));

}
catch(I OException exc)

{
System.out.printin(" Cannot open file.");
return;
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try

i = dataln.readint();
System.out.printin("Reading " + 1);
d = dataln.readDoubl&();
System.out.printin("Reading " + d);
b = dataln.readBoolean();
System.out.printin("Reading " + b);
d = dataln.readDoubl&();
System.out.printin("Reading " + d);

}

catch(l OException exc)

{ System.out.printin("Read error.");

}
dataln.close();

}

Két qua thuc thi chuong trinh:
Dir ligu ghi xuong file D:\\testdata

&} testdata - Notepad 10l x|
File Edit Farmat Help

0@0uzG®0 0@YE..0 R =]
4 F v

Két qua doc vaxuat ra Console:

Uriting 90.28

Reading 18

Reading 1823_56

Reading true

Reading 96._.28

Press any key to continue...
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5.4.Filetruy cap ngiu nhién (Random Access Files)

Bén canh viéc xir ly xuat nhap trén file theo kiéu tuan tu
théng qua céc ludng, java ciing hd tro truy cip ngau nhién noi
dung cia mot file nao d6 dung RandomAccessFile.
RandomAccessFile khéng dan xuat tir InputStream hay
OutputStream ma nd hién thuc céc interface Datalnput,
DataOutput (c6 dinh nghia cac phuong thirc 1/O co ban).
RandomAccessFile hd trg van dé dinh vi con tro file bén trong
mét file dung phuong thirc seek(long newPos).

Vi du: minh hoa viéc truy cap ngau nhién trén file. Chuong
trinh ghi 6 sO0 kiéu double xuong file, roi doc Ién theo tha tu
ngau nhién.

import java.io.*;
class RandomAccessDemo

{
public static void main(String argg[]) throws IOEXxception

{
double data[] = {19.4, 10.1, 123.54, 33.0, 87.9, 74.25};
doubled:;
RandomAccessFile raf;

try
{
raf = new RandomAccessFile("D:\\random.dat",
"™w);
}
catch(FileNotFoundException exc)
{ System.out.printIn(" Cannot open file.");
return ;
}
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Il Write values to thefile.
for(inti=0; i < data.length; i++)
{

try

{

}
catch(I OException exc)

{

raf.writeDouble(data[ i]);

System.out.printin("Error writing to file.");
return ;

try

/I Now, read back specific values
raf.seek(0); // seek to first double

d = raf.readDouble();
System.out.printin("First valueis" + d);
raf.seek(8); // seek to second double

d = raf.readDouble();

System.out.printin(" Second valueis" + d);
raf.seek(8 * 3); // seek to fourth double

d = raf.readDouble();
System.out.printin("Fourth valueis™ + d);
System.out.printin();

/I Now, read every other value.
System.out.printin("Here is every other value: ");
for(int i=0; i < data.length; i+=2)
{ raf.seek(8 * i); // seek to ith double

d = raf.readDoubl &();

System.out.print(d + " ");
}
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System.out.printin(*\n");

}
catch(I OException exc)

{

System.out.printin("Error seeking or reading.");

}
raf.close();

}
Két qua thuc thi chuong trinh:

] C:WCreator¥ 3\GE 2001 _exe

First wvalue is 1%7.4
Second value is 16.1
Fourth value is 33.8

Here is every other value:

12.4 123.54 87.92

Press any key to continue...

5.5.Sir dung ludng ky tu

Chiing ta d& tim hiéu va sir dung Iuong byte dé xuat/nhap di
litu. Tuy c6 thé nhung trong mot sd truong hop ludng byte
khong phai 1a cach “ly tuong” dé quan Iy Xuat nhap dit liéu kiéu
character, vi vay java da dua ra kiéu ludng character phuc vu

cho viéc xuat nhap dir liéu kiéu character trén Iu0ng.

Mtc trén cung la hai 16p truu teong Reader va Writer. Lop
Reader dl‘Jng cho viéc nhap ‘dﬁ: liu cua Iu6ng~, l6p )Nriter dung
cho viéc xuat dir ligu caa luong. Nhitng 16p dan xuat tir Reader

vaWriter thao tac trén céc ludng ky tu Unicode.

Nhitng phuong thirc dinh nghia trong 6p triru tuong
Reader va Writer

Phuong thirc Y nghia
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Reader

abstract void close( ) Pong luong

void mark(int numChars) | Banh diu vi tri hién tai trén luong

boolean markSupported() | Kiém traxem luong c6 hd trg
thao tac danh diu mark() khong?

int read() boc mot ky tu

int read(char buffer[ ])

boc buffer.length ky tu cho vao
buffer

abstract int read(char
buffer| ],

int offset,

int numChars)

Doc numChars ky tu cho vao
vung dém buffer tai vi tri
buffer[ offset]

boolean ready( )

Kiém traxem ludng c6 doc dugc
khong?

void reset() Doi con tré nhap dén vi tri danh
diu truge do
long skip(long numChars) | Bé quanumChars caa lubng nhap
Writer
abstract void close() Poéng luong xuat. Co 16i ném ra
| OException
abstract void flush( ) Don dep ludng (buffer xuit)

void write(int ch)

Ghi mot ky tu

void write(byte buffer[ ])

Ghi mot mang céc ky tu

abstract void write(char
buffer| ],

int offset,

int numChars)

Ghi mot phan caa mang ky tu

void write(String str)

Ghi mot chudi

void write(String str, int
offset,
int numChars)

Ghi mdt phan cia mot chudi ky tu
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5.5.1.Nhap Console dung ludng ky tw

Thuong thi viéc nhap dit liéu tir Console dung ludng ky tu
thi thuan loi hon dung ludng byte. Lop tot nhat dé doc dir ligu
nhap tir Console la 16p BufferedReader. Tuy nhién ching ta
khong thé xay dung mot I6p BufferedReader tryc tiép tir
System.in. Thay vao d6 chang ta phai chuyén n6 thanh mot
IUOng ky tw. D¢ 1am diéu ndy chiing ta ding InputStreamReader
chuyén bytes thanh ky tu.

Dé cd dugc mot ddi tuong InputSreamReader gin Vi
System.in ta dung constructor cia I nputSreamReader.
InputStreamReader(InputStream inputStream)

Tiép theo dung ddi tuong InputStreamReader d4 tao ra dé
tao ramot BufferedReader dung constructor BufferedReader.
BufferedReader(Reader inputReader)

Vi du: Tao mot BufferedReader gin véi Keyboard

BufferedReader br = new BufferedReader (new
I nputStreamReader (System.in));

Sau khi thuc hién cau 1énh trén, br 1a mot ludng Ky tu gin véi
Console thdng qua System.in.

Vi du: Dung BufferedReader doc tirng ky tu tir Console. Viéc
doc két thic khi gap dau chdm (diu cham dé két thic chuong
trinh).

import java.io.*;

class ReadChars

{
public static void main(String argg[]) throws 1OException

{

char c;
BufferedReader br = newBufferedReader (
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new | nputStreamReader (System.in));

System.out.printin(*Nhap chuoi ky tu,
gioi han dau cham.");

/l read characters

do
{
c = (char) br.read();
System.out.printin(c);
} while(c !=".");
}
}
$ hi churong trinh:

1
pmvArd fn oAk -

. qﬂﬂ-"ﬂ’l:

Mees:s any key to continuwe. o

Vi du: Diung BufferedReader doc chudi ky tu tir Console.
Chuong trinh két thic khi gap chudi doc 1a chudi “stop”
import java.io.*;
class ReadLines
{
public static void main(String argg[]) throws 1OException
{
/I create a BufferedReader using System.in
BufferedReader br = new BufferedReader (new
InputStreamReader (System.in));
String str;
System.out.printin(*Nhap chuoi.");
System.out.printin("Nhap 'stop’ ket thuc chuong trinh.");
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str = br.readLine();
System.out.printin(str);
} while(!str.equal (" stop™));

}
Két qua thuc thi chuong trinh:

e Dl irasbaryl v ] S IEIT AEe

» thue chinng fdnhk.

ttap
Pz any lony Ta ennminne. oo

5.5.2.Xuit Console dung ludng ky tw

Trong ngdn ngir java, bén canh viéc dung System.out dé
xuat dir liéu ra Console (thudng dung dé debug chuong trinh),
ching ta c6 thé dung ludng PrintWriter dbi véi cac chuong
trinh “chuyén nghiép”. PrintWriter la mot trong nhirng l6p
ludng ky tu. Viéc dung céc 16p ludng ky tu dé xuit dir liéu ra
Console thuong dugc “wachuong” hon.

Pé xuit dir liéu ra Console ding PrintWriter cin thiét phai
chi dinh System.out cho luong xuat.

Vi du: Tao ddi tugng PrintWriter dé xuit dit liéu ra Console
PrintWriter pw = new PrintWriter (System.out, true);

Vi du: minh hoadung PrintWriter dé xuét dit liéu ra Console
import java.io.*;
public class PrintWriterDemo
{
public static void main(String argg[])
{
PrintWriter pw = new PrintWriter (System.out, true);
inti= 10;
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doubled = 123.67;
doubler = i+d

pw.printin("Using a PrintWriter.");
pw.printIn(i);
pw.printin(d);
pw.printin(i + "+ " +d+ " =" +7r);
}
}

Két qua thuc thi chuong trinh:

1
1@ 1 A3 67 = 1130 TelehnaR iz

Me=: mnny key to continuve. oo

5.5.3.Poc/ghi File dung ludng ky tw

Théng thuong dé doc/ghi file ngudi ta thuong ddng ludng
byte, nhung ddi véi ludng ky tu chiing ta ciing c6 thé thuc hign
dugc. Uu diém caa viéc dung ludng ky tu 1a ching thao tac truc
tiép trén céac ky tu Unicode. Vi vay ludng ky tu |a chon lra tét
nhat khi can leu nhitng van ban Unicode.

"Hai 16p ludng thuong ding cho viéc doc/ghi dit ligu Ky tu
xuong file la FileReader va FileWriter.
Vi du: Doc nhitng dong van ban nhap tir ban phl'm vaghi ching
xuong file tén la “test.txt”. Viéc doc va ghi ket thic khi nguoi
dung nhap vao chuoi “stop”.

import java.io.*;

class KtoD
{
public static void main(String argg[]) throws IOException
{
String str;
FileWriter fw;
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BufferedReader br = new BufferedReader (
new | nputStreamReader (System.in));

try
{
fw = new FileWriter("D:\\test.txt");

}
catch(I OException exc)

{
System.out.printin("Khong the mo file.");
return ;

}

System.out.printin("Nhap (‘stop’ de ket thuc chuong
trinh).");

do

{
System.out.print(": ");
str = br.readLine();
if(str.compareTo("stop”) == 0) break;
str = str + "\r\n";
fw.write(str);

} while(str.compareTo("stop”) != 0);

fw.close();
}
}

Két qua thuc thi chuong trinh
Dt liéu nhap tir Console:
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S RRllirasbhnry i sl ] SIEIT Aae
HI C'annp’ Al lak thos cbhaong treinho .

»inly Jams can han
wonT trinly ninh loa
datm nhap tuv han p supng [dle

MNe=: mny key to continue. oo

Dit liéu ghi xudng file:
=0l x|

File Edit Mew Insert Format Help

Dl=d| SR s 2

ILap trinh Java can ban
Chuong trinh minh hoa doc/ghi file
Ghi data nhap tu bhan phim xuong file

For Help, press F1 MUM

Vi du: doc vahién thi noi dung caafile “test.txt” 1&n man hinh,
import java.io.*;
class DtoS

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

{
FileReader fr = new FileReader("D:\\test.txt");

BufferedReader br = new BufferedReader (fr);
Sring s;

while((s = br.readLine()) '= null)

{

}
fr.close();

System.out.printin(s);

}
Két qua thuc thi chuong trinh
Noi dung caafile test.txt:
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-l

File Edit View Insert Formatb Help

D@ SR s 5 [5l@]o] B

Lap trinh java can ban
Chuong trinh minh hoa doc/ghi file
Doz data cua file wa hien thi len man hinh

For Help, press Fi | i 4

Két qua doc file vahién thi ra Console:

5.6.Lép File

Lép File khéng phuc vu cho viéc nhap/xuat dir liéu trén
ludng. Lép File thuong dugc ding dé biét duoc c&c thong tin
chi tiét vé tap tin ciing nhu thu muc (t&n, ngdy gio tao, kich
thudc, ...)

java.lang.Object
+--java.io.File

Céc Constructor:
Tao ddi twong File tir dwong dan tuyét doi
public File(Sring pathname)
vi du: Filef = new File(* C:\\Java\\vdl.java” );

Tao ddi twong File tir tén duong din va tén tap tin tach biét
public File(Sring parent, Sring child)
vi du: Filef = new File(* C:\\Java”, “ vdl.java”);
Tao ddi twong File tir mot dbi twong File khac
public File(Eile parent, String child)
vi du: Filedir = newFile (“ C:\\Java” );
Filef = new File(dir, “ vdl.java’);
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Mot sb phurong thic thuong gap caa lép File (chi tiét vé cac

phuong thirc doc thém trong tai liéu J2SE API Specification)

public String getName()

L4y tén caa ddi tuong File

public String getPath()

L4y duong dan cuatap tin

public boolean isDirectory()

Kiém traxem tap tin co phai
lathu muc khéng?

public boolean isFilg()

Kiém traxem tap tn ¢ phai la
mot file khdng?

public Sring[] list()

L4y danh sach tén cAc tap tin
vathu muc con caa dbi tuong
File dang xét vatra vé trong
mot mang.

Vi du:

import java.awt.*;
import java.io.*;
public class FileDemo

{

public static void main(String argd])

{

Frame fr = new Frame ("File Demo");
fr.setBounds(10, 10, 300, 200);
fr.setLayout(new BorderLayout());

Panel p = new Panel (new GridLayout(1,2));

List list C= new List();

li_C.add("C:\"):

Filedriver C = newFile ("C:\\");
Sring[] dirs C = driver_C.list();
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for (int i=0;i<dirs_C.length;i++)
{ Filef=newFile("C:\\" + dirs C[i]);
if (f.isDirectory())
list C.add("<DIR>" + dirs_CJ[i]);
else
liss_ C.add(" "+ dirs C[i]);

}

List list_D = new List();
list D.add("D:\\");
Filedriver D = newFile ("D:\\");
String[] dirs D = driver_D.list();
for (int i=0;i<dirs_D.length;i++)
{ Filef=newFile("D:\" + dirs_D[i]);
if (f.isDirectory())
list D.add("<DIR>" + dirs D[i]);
else
liss D.add(" "+ dirs D[i]);
}

p.add(list_C);

p.add(list_D);

fr.add(p, BorderLayout. CENTER);
fr.setVisible(true);

}
}
Két qua thuc thi chuong trinh:
—lolx]
o iallDA -
ALTOEXEC BAT =0IR=Canfig Msi
boat.ini =DIR=hy Album
=DIR=BORLAMDC =DIR=FPhuong
=DIR=BP =DIR=QuankS0DH
COMFIG.EYS =0DIR=RECYCLER
=DIR=0ocuments and Settings =DIR=Researchs
10 83 =DIR=5oftwares
=DIR=JCreatory3 ﬂ =DIR=5ystem Valume Infarmation ;l
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Chwong 6: LAP TRINH CO SO DU LIEU

6.1.GIOI THIEU
Hau hét c&c chuong trinh méy tinh hién ndy déu it nhiéu lién
quan dén viéc truy xuat théng tin trong céac co s dit liéu. Chinh
vi thé nén céc thao tac hd tro lap trinh co s dit ligu 1a chic
nang khong thé thiéu ciia cac ngdn ngir 1ap trinh hién dai, trong
d6 c6 Java. JDBC API |a thu vién chira céc 16p va giao dién hd
trg 1ap trinh vién Java két ndi va truy cap dén cac hé co so dir
ligu.
Phién ban JDBC APl méi nhat hién nay 1a 3.0, 1a mot thanh
phan trong J2SE, nam trong 2 géi thu vién:

§ javasgl: chaa cac l6p va giao dién co so cua

JDBC API.

§ javax.sgl: chiracéc |6p vagiao dién mé rong.
JDBC APl cung cap co ché cho phép mot chuong trinh viét
biang Java c6 kha nang doc 1ap véi cac hé co so dit liéu, co kha
ning truy cap dén cac hé co s dir liéu khac nhau ma khéng can
viét lai chuong trinh. JDBC don gian hoéa viéc tao va thi hanh
céc cau truy van SQL trong chuong trinh.

6.2.KI1EN TRUC JDBC

Kién tric cua caa JDBC twong ty nhu kién tric ODBC do
Microsoft x8y dung. Theo kién tric ndy cac thao téc lién quan
dén co s dir liéu trong chu:ong trinh dugc thyuc hién thdng qua
céc JDBC API. Sau d6 cac IDBC API s truyen céc yéu cau cua
chuong trinh dén bd quan ly trinh diéu khién JDBC, 1a bd phan
c6 nhiém vy lya chon trinh diéu khién thich hop dé c6 thé l1am
Viéc véi co so dir liéu cu thé ma chuong trinh mudn két ndi.
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Nhu vay kién trdc cua JDBC gom 2 tang: tang dau tién la cac
JDBC API, ¢6 nhiém vu chuyén céac cau 1énh SQL cho bd quan
ly trinh diéu khién JDBC; tang thir 2 1a c&c JDBC Driver API,
thuc hién nhiém vu lién hé vé trinh didu khién caa hé quan tri
co so dit liéu cu thé.

Java application

4

v

JDBC Driver Manager

A
v

JDBC/ODBC
Bridge

ODBC
driver

a——

Database

i
Vendor-

supplied
JOBC driver

t.
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Hinh bén dudi minh hoa céc I6p va giao dién co ban trong
JDBC API.

I r— <<inleringe: >
DiverHosager = [viver
wegishers |y
ceinberfaciss |0 o . <<nbeifaces> <elinerfanss
[—— E;'ﬂ FrA— ResultSer
| mbioves 0 *
I 1 ‘m l].. ﬁ_ l
provides << ibrfocess povvides
Preperedfiatenan
| | 1
<<imberfaeesz <<inesfoe: >
DamchaseMetDala RemhStMeaDeo
| <<nterfaces>
| (olblebiotenent

6.3.Céc khéi niém co ban
6.3.1.JDBC Driver
Pé cd thé tién hanh truy cap dén cac hé quan trj co so dit liéu sir
dung ky thuat JDBC, ching ta can phai co trinh diéu khién
JDBC cua hé quan tri CSDL ma chdng ta dang Sir dung. Trinh
diéu khién JDBC la doan chuong trinh, do chinh nha xay dung
hé quan tri CSDL hoic do nha cung wng thir ba cung cap, co
kha ning yéu cau hé quan tri CSDL cu thé thuc hién céc cau
[énh SQL.
Danh séch céc trinh diéu khién JDBC cho cé&c hé quan tri CSDL
khéc nhau dugc Sun cung cip va cap nhat lién tuc tai dia chi:
http: //industry.java.sun.conVproducts/jdbc/drivers.
Céc trinh diéu khién JDBC duoc phan 1am 04 loai khéc nhau.
§ Loai 1. c0 tén goi la Bridge Driver. Trinh diéu
khién loai ndy két ndi véi cac hé CSDL thdng qua
cau ndi ODBC. Pay chinh la chinh didu khién
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duoc sir dung phd bién nhat trong nhitng ngay dau
Java xuat hién. Tuy nhién, ngay nay trinh diéu
khién loai nay khong con phé bién do c6 nhidu
han ché. Trinh didu khién loai ndy luén dugc cung

cip kém trong by JRSE v6i tén:
sun.jdbc.odbc.JdbcOdbcDriver.
Client Computer
Fommnios] e
. -

Loai 2: O tén goi la Native API Driver. Trinh
diéu khién loai ndy s3 chuyén céc 1di goi cua
JDBC API sang thu vién ham (API) tuong ung
vé6i ting hé CSDL cy thé. Trinh didu khién loai
nay thuong chi do nha xéy dung hé CSDL cung
cap. Bé co thé thi hanh chuong trinh mé lénh dé
lam viéc voi hé CSDL cu thé can phai duoc cung
cap di kém vai chuong trinh.

Client Cempute

Faaa Appdicadan

[atabase
Server

Prograthory - —-r: -
Y Praferai == —
Helwilk L
Commareca fiona =

Loai 3: cd tén goi Ia JDBC-Net Driver. Trinh
diéu khién loai ndy s& chuyen céc loi goi JDBC
APl sang mot dang chuian doc lap véi cac hé
CSDL, va sau dugc chuyén sang loi goi cua hé
CSDL cu thé bdi 1 chuong trinh trung gian. Trinh
diéu khién cia cac nha cung ung thir 3 thuong
thugc loai ndy. Loi thé cua trinh didu khién loai
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§

ndy la khdng cin cung cip mé Ignh kém theo va
cO the s dung clng mét trinh dieu khién dé truy
cap dén nhieu hé¢ CSDL khéc nhau.

el wee
[—

Loai 4: cd tén goi la Native Protocol Driver.
Trinh diéu khién loai ndy chuyén céc 1oi goi
JDBC API sang ma lénh cua hé CSDL cy thé. Day
la c&c trinh diéu khién thin Java, c6 nghia la
khéng can phai ¢6 ma lénh cia hé¢ CSDL cuy thé
khi thi hanh chuong trinh.

Clben't Competer

Jiwa Apgd caticm
— Dt b se

| Aoy ancm ot | Server

T

1 Prapeeiovy ]

T | iendior frotocel > Y

S I. '_' 2 - ®

a J Metwark

I
T

6.3.2JDBC URL

Dé co thé két ndi véi CSDL, chiing ta cin x&c dinh ngudn dir
liéu cung vaéi céc thdng 6 lién quan dudi dang 1 URL nhu sau:
jdbc: <subprotocol>: <dsn>:<others>

Trong dé:
§
§
§
Vi du:

<subprotocol>: duoc ding dé x&c dinh trinh diéu
khién dé két ndi véi CSDL.

<dsn>: dia chi CSDL. Cu phép cia <dsn> phu
thugc vao tirng trinh didu khién cy thé.

<other>: céc tham sb khéc
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§ jdbc:odbc:dbname 1a URL dé két ndi véi CSDL
tén dbname sir dung cau ndéi ODBC.

§ jdbc:microsoft:solserver://hostname: 1433 la URL
dé két ndi voi CSDL Microsoft SQL Server.
Trong d6 hostname la tén may cai SQL Server.

6.4KET NOI CSDL VOI JDBC

Vigc két ni véi CSDL hing JDBC dugc thuc hién qua hai
buéc: dang ky trinh dieu khién JDBC; tiép theo thuc thi
phuong thirc getConnection() cua lép DriverManager.

6.4.1.Pang ky trinh diéu khién

Trinh diéu khién JDBC dugc nap khi mé bytecode cia né duoc
nap vao VM. Mét cach don gian dé thuc hién cdng viéc ndy la
thuc thi phuong thirc Class.forName(*<JDBC Driver>").

Vi du: dé nap trinh didu khién sir dung ciu néi ODBC do Sun
cung cap, ching ta sr dung cau lénh sau
Class.forName(* sun.jdbc.odbc.JdbcOdbcDriver”).

6.4.2.Thuc hién két néi

Sau khi d& nap trinh diéu khién JDBC, viéc két ndi véi CSDL
dugc thyc hién voi mot trong cac phuong thirc sau trong I6p
DriverManager:
§ public static Connection getConnection(String url)
throws SQLException: thuc hién két ndi véi
CSDL dugc yéu cau. By quan ly trinh diéu khién
S8 ty dong lya chon trinh diéu khién phu hop trong
sd céc trinh didu khién d& duoc nap.
§ public static Connection getConnection(String url,
String user, String pass) throws SQLException:
tién hanh két ndi téi CSDL véi tai khoan user va
mat ma pass.
8 public static Connection getConnection(String url,
Properties info) throws SQLEXxception: tuong tu
hai phuong thirc trén ngoai ra cung cip thém céac

163

https://tieulun.hopto.org



théng tin qui dinh thudc tinh két ndi théng qua doi
tuong cua lop Properties.
Két qua tra vé& cua céc phuong thuc trén 1a mot ddi tuong cia
l6p java.sgl.Connection dugc dung dé dai dién cho két ndi dén
CSDL.

6.4.3.Vi du

Trong phé‘xn vi du ndy ching ta s8 tim hiéu c&c cach khéc nhau
dé ket noi vei tap tin CSDI Access moviesmdb ¢ mot bang tén
Movies. Bang ndy gom céc cot number, title, category va fomet.

Pé c6 thé tién hanh két ndi véi Microsoft Access théng qua cau

File Edit ¥iew Insert  Format  Records  Tools  Window  Help

E- R &S&LRY {a@R <R 215287 8K

number | title | category | farmat
id 1 Star Wars: A New Hope Science Fiction OwD
| 2 Citizen Kane Drarna YHES
| 3 The Jungle Baook Children YHES
| 4 Dumb and Dumber Comedy oD
| & Star Warg: Attack of the Clones | Science Fiction DD
| G Toy Story Comedy oD

, * n
ng‘)i ODBC sau khi da tao tap tin CSDL movieirpdb, chang ta
can phai tao Data Source Name cho CSDL bang cach vao
Control Panel va chon ODBC Data Source.
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# 0DBC Data Source Administrator 2[x]

Uzer DSH ] Systern DS I File DSN] Dlivers] Tracing] Connection Pnnling] About ]

Uzer Data Sources:

REN | Drriver | Add.
idBASE Files Microzoft dBase Driver [*.dbf)

Excel Files Microsoft Excel Driver [ xlz) Bemove
FouPro Files Microsoft FoxPra Driver [*.dbf)

WS Access 97 Databaze  Microsoft Access Driver [*.mdb] Configure...
M5 Access Databaze Microgoft Access Driver [*.mdb)

Tent Files Microzoft Text Driver [*tut; ".cav]

An ODEC User data zource stores information about how to connect to
the indicated data provider, A User data source iz only visible to wou,
and can only be used on the curent machine.

ok | Cancel | | Help |

trinh diéu khién CSDL hién c6.

| Create Hew Data Source

Select a driver for which pou want bo et up a data source.

Marme | Rk
Driver da Microzoft para arquivos testo [7 ket * cav) 47
Driver do Microzoft Access [".mdb)
Diiver do Microzoft dB asze [*.dbf]
Driver do Microzoft Excell™ =ls]

Diiver do Microsoft Paradox [*.db |
Driver para o Microzoft Wisual FosPro
iMicrozolt Access Diver [*.mdb] :
icrozoft Access-Treiber [*.mdb)
ticrozoft dB aze Diriver [*.dbf]

¥ H

imrmned b AD = 4 'CD Dieinamr % ARFL

<]

[l P S S S

| Firizh l: | Caticel

Tiép theo nhan vao ndt Add, ban s3 thay hién thi danh séch céc
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Ban chon Microsoft Access Driver(*.mdb) va nhan Finish. Cira
s6 cau hinh cho tap tin Access s¢ xuat hién va nhap moviesDSN

vao 6 Data Source Name

ODBC Microsoft Access Setup

@[]

Data Source Hame: |moviesDSN|

Description: |

Databaze

Database:

Select... % Create... | Bepair... Compact... |

Syzterm Databaze

* Mone

(" Database:

[T

Advanced...

Bplek

I

Optiongs>

Cancel

Ban nhan nit Select va chon tap tin CSDL can tao data source

name. Sau d6 nhan OK dé két thc.

| Select Database

Dratabaze Mame Directones:

|mu:wies.mdl:u c:hwilephchapterl 8
mies.mdb = ot
(= wiley
= Chapter! 8
Lizt Files of Type: Cirives:

Access Databases [“.mﬂ | = o HP_PAVILION ﬂ

Cancel

Help

[ Bead Only

[ Exclusive

Metwark...

|

i
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Sau khi d& hoan tat cong viéc tao DSN cho tap tin movies.mdb,
chiing ta c6 thé sir dung doan mé sau dé tién hanh két ndi voi
tap tin movies.mdb.
import java.sgl.Connection;
import java.sgl.DriverManager;
import java.sgl. SQLEXxception;
public class TestConnection{
public static void main(String argy]) {
Connection connection = null;
if( argslength I= 1) {
System.out.printin("Syntax: java TestConnection " +
"DSNY);
return;
}
try { // load driver
Class.forName(" sun.jdbc.odbc.JdbcOdbcDriver™);
System.out.printin("Loading the driver...");
}
catch( Exception e ) { //problem load driver,class not
exist
e.printStackTrace( );
return;

}
try {
Sring dbURL = "jdbc:odbc:" + argq 0];
System.out.printIn("Establishing connection...");
connection =
DriverManager.getConnection(dbURL," " ,"");
System.out.printin("Connect to ” +
connection.getCatalog() + “ successfully!");
/I Do whatever queries or updates you want herel!!
}
catch( SQLException e) {
e.printStackTrace( );
}
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finally {
if( connection !'= null ) {
try { connection.close( ); }
catch( SQLException e) {
e.printStackTrace( );
}

}
}
}

Sau khi bién dich doan chwong trinh trén, ching ta co thé thuc
hién ket noi vai CSDL bang céch thyuc thi cau lénh:
java TestConnection moviesDSN

WINDOWS ) System32', cmd.exe

Microsoft Windows AP [Uersion 5.1.26081]
(C>» Copyright 19852881 Microsoft Corp.

D:“\ThucsGiaoIrinh~JAUANAccess>java TestConnection moviesDEN

Loading the driver...
Estabhlishing connection...
Connect to D:\Thuc\GiaoTrinh“JAUA“Accessz movies successfully?

6.5.K1EU DU LIEU SQL VA KIEU DU LIEU JAVA

Trong qué trinh thao tac véi CSDL, ching ta st gap phai van dé
chuyén dbi gitra kiéu dit ligu trong CSDL sang kiéu dit ligu Java
hd trg va nguoc lai. Viéc chuyén d6i ndy dugc thyc hién nhu
trong 2 bang sau.

SQL Type Java Type

BIT Boolean

TINYINT Byte

SMALLINT Short

INTEGER Int

BIGINT Long

REAL Float

FLOAT Double

DOUBLE Double
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DECIMAL java.math.BigDecimal
NUMERIC java.math.BigDecimal
CHAR javalang.String
VARCHAR javalang.String
LONGVARCHAR javalang.String
DATE java.sgl.Date

TIME java.sgl.Time
TIMESTAMP java.sgl.Timestamp
BINARY byte] ]

VARBINARY byte] ]
LONGVARBINARY byte] ]

BLOB java.sgl.Blob

CLOB Java.sgl.Clob

ARRAY Java.sgl Array

REF Java.sgl .Ref

STRUCT Java.sgl. Struct

Bdng chuyén déi tir kiéu dir ligu SQL sang Java

Java Type SQL Type
boolean BIT
byte TINYINT
short SMALLINT
int INTEGER
long BIGINT
float REAL
double DOUBLE
java.math.BigDecimal NUMERIC
javalang.String VARCHAR or
LONGVARCHAR
bytef ] VARBINARY or
LONGVARBINARY
java.sgl.Date DATE
java.sgl.Time TIME
java.sgl.Timestamp TIMESTAMP
java.sgl.Blob BLOB
java.sgl.Clab CLOB
java.sgl.Array ARRAY
java.sgl.Ref REF
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| java.sgl. Struct | STRUCT |

Bdng chuyén déi tir kiéu di# lidu Java sang SQL
6.6.CAC THAO TAC CO BAN TREN CSDL

Céc theo téc truy van CSDL chi ¢6 thé duogc thuc hién sau khi
d&.co dbi tugng Connection, duoc tao ratir quatrinh két ndi vao
CSDL. Chilng ta sir dung ddi tuong cia lép Connection dé tao
racac thé hign ciiaI6p java.sql.Statement. Sau khi tao racac doi
tugng cua lép Statement ching ta cé thé thuc hién céc thao tac
trong cé&c ddi tuong statement trén connection twong tng.

Noi dung trong mot statement chinh la cac cau SQL. Céu Iénh
SQL trong céc statement chi dugc thuc hién khi ching ta gui
ching dén CSDL. Néu cau Ién SQL 1a mdt cau truy van ndi
dung thi két qua tra v& s8 la mot thé hién cua lop
javasql.ResultSet, nguoc lai (cac cau Iénh thay déi noi dung
CSDL) s tra vé két qua la mo sb nguyen. Céc d6i tuong cua
Iop ResultSet cho phép ching ta truy cap dén két qua tra vé caa
céc cau truy van.

6.6.1.Céac l6p co ban

§ java.sgl.Statement o

Statement 1a mot trong 3 16p JDBC co ban dung dé thé
hién mot cau 1énh SQL. Moi thao tac trén CSDL duoc
thuc hién thdng qua 3 phuong thirc cialop Statement.
Phuong thuc executeQuery() nhan vao 1 tham sb la
chudi noi dung cau 1én SQL va tra vé 1 d6i tuong kiéu
ResultSet. Phuong thirc nay dwoc sir dung trong cac
truong hop cau 1énh SQL ¢6 tra vé céc két qua trong
CSDL.
Phuong thirc executeUpdate() ciing nhan vao 1 tham sb
l& chudi noi dung cau Iénh SQL. Tuy nhién phuong thiac
ndy chi sir dung duoc ddi véi cac cay lénh cap nhat noi
dung CSDL. Két qua tra vé& 1a s dong bi tac dong bai
cau lénh SQL.

170

https://tieulun.hopto.org



Phuong thirc execute() 1a truong hop tong quét cua 2
phuong thirc trén. Phuong thirc nhan vao chudi noi dung
cau [énh SQL. Cau lénh SQL ¢6 thé 1a cau lénh truy van
hoic cap nhat. Néu két qua cua cau lénh 1a cac dong
trong CSDL thi phwong thic tra vé giatri true, nguoc lai
tra vé giatri false. Trong truong hop gid tri true, sau d6
chiing ta c6 thé ding phuong thirc getResultSet() dé lay
céc dong két qua tra vé.

§ javasql.ResultSet
Déi tuong resultset 1a cac dong dir ligu tra vé cua cau
lénh truy van CSDL. Lép ndy cung Cap céc phuong thirc
dé rat trich c&c cot trong tirng dong két qua tra vé. Tat
ca cé&c phuong thirc ndy déu c6 dang:

type getType(lnt | String)

Trong d6 tham sd ¢6 thé 1asd th tu ciacot hoic tén cot
can lay noi dung.
Tai 1 thoi diém ching ta chi cé thé thao téc trén 1 dong
cua resultset. Bé thao téc trén dong tiép theo ching ta sir
dung phuong thirc next(). Phwong thuc tra vé giatri true
trong truong hop c6 dong tiép theo, nguoc lai tra vé gia
tri false.

6.6.2.Vi du truy van CSDL

public class Movig{
private String movieTitle, category, mediaFormat;
private int number;

public Movie(int n, Sring title, Sring cat, String format){
number = n;
movieTitle = title;
category = cat;
mediaFormat = format;
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public int getNumber (){return number;}

public Sring getMovieTitle(){return movieTitle;}
public String getCategory(){return category;}
public void setCategory(String c){category = c;}
public String getFormat(){return mediaFormat;}
public void setFormat(String f){ mediaFormat = f;}
public Sring toSring(){

return number + ": " + movieTitle+ " - " + category + "
+ mediaFormat;

import java.sgl.*;

public class MovieDatabase{
private Connection connection;
private PreparedSatement findByNumber, updateCategory;
private CallableStatement findByCategory;

public MovieDatabase(Connection connection) throws

QL Exception{
this.connection = connection;
}
public void showAllMovies(){
try{

Statement selectAll = connection.createStatement();
Sring sgl = "SELECT * FROM Movies';
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ResultSet results=  selectAll.executeQuery(sgl);
while(results.next()){

int number = results.getint(1);

Sring title = results.getSring("title");

Sring category = results.getString(3);

Sring format = results.getSring(4);

Movie movie = new Movie(number, title, category,
format);
System.out.printin(movie.toString());
}
results.close();
selectAll.close();
}
catch(SQLEXxception e){
e.printStackTrace();
}
}
}

import java.sgl.*;

public class ShowMovies{
public static void main(String [] args){
Sring url = "jdbc:odbc:" + argq 0];
tryf
Class.forName(" sun.jdbc.odbc.JdbcOdbceDriver");
Connection connection =
DriverManager.getConnection(url);
MovieDatabase db = new
MovieDatabase(connection);
db.showAllMovies();
connection.close();

}
catch(Exception e){
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e.printSackTrace();
}
}
}

6.6.3.Vi du cap nhat CSDL

Phuong thiac addMovie() bén dudi dugc thém vao lop
MovieDatabase da dinh nghia ¢ vi du trén.
public class MovieDatabase{

public void addMovie(Movie movie){
System.out.printin(* Adding movie: “ + movie.toString());
tryf
Statement addMovie = connection.createStatement();
Sring sgl = “INSERT INTO Movies VALUES(*

+ movie.getNumber() + “, “

+ “** + movie.getMovieTitle() + “*, “

+ “** + movie.getCategory() + “*, “

+ “** + movie.getFormat() + “ ‘)" ;
System.out.printin(* Executing statement: “ + sql);
addMovi e.executeUpdate(sql);
addMovie.close();

System.out.printin(* Movie added successfully!” );
}
catch(SQLEXxception e){
e.printSackTrace();
}
}
}

import java.sgl.*;
public class AddMovies{
public static void main(String [] args){
Sring url = “jdbc:odbe:” + argq0];
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System.out.printin(* Attempting to connect to “ + url);
tryf
System.out.printin(* Loading the driver...”);
Class.forName(* sun.jdbc.odbc.JdbcOdbcDriver” );
System.out.printin(* Establishing a connection...” );
Connection connection =
DriverManager.getConnection(url);
System.out.printin(* Connect to “
+ connection.getCatalog() + “ a success!”);
MovieDatabase db = new
MovieDatabase(connection);
Movie [] movies = new Movig[ 6] ;
movieq 0] = new Movie(1, “ Star Wars. A New Hope”,
“ Science Fiction” , “DVD”);
movieq 1] = new Movie(2, “ Citizen Kane” , “ Drama” ,
“VHS);
movieq 2] = new Movie(3, “ The Jungle Book” ,
“Children” , “ VHS');
movieq 3] = new Movie(4, “ Dumb and Dumber”
“Comedy” , “ DVD");
movieg 4] = new Movie(5, “ Sar Wars: Attack of the
Clones’, “ Science Fiction” , “ DVD");
movieq 5] = new Movie(6, “ Toy Sory”, “ Children” ,
“DVD");
for(inti = O; i < movies.length; i++){
db.addMovie(movieg i]);
}
System.out.printin(* Closing the connection...” );
connection.close();
}
catch(Exception e){
e.printStackTrace();
}

}
}
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Phu luc A: Tric nghiém kién thirc

Chon phét biéu ding

| nputStream va OuputStream la 2 ludng dit liéu kiéu byte
Reader va Writer 142 ludng dit liéu kiéu character.

Céu a) vab) dung

Tat ca céc cAu trén déu sai

oo oo R

2. Cho biét sb byte ma doan chuong trinh sau ghi ratap tin
temp.txt
import java.io.”;

public class TestlOApp {
public static void main{String args{]) throws |OException {

FileOutputStream outStream = new FileOutputStream( test. td");

String = = "test”;

for(int i=0;i<s.length(), ++i)
outStream.write{s.charAt{i));
outStream.close();

}

2 bytes
4 bytes
8 bytes
16 bytes

w eooTw

Chon phét biéu ding

a Mot thé hién caalsp File cd thé duoc ding dé truy cap cac
tap tin trong thu muc hién hanh

b. Khi mot thé hién caa lop File dugc tao rathi mot tap tin
tuwong ung cling duoc tao ratrén dia

c. Céc thé hién caalop File dugc ding dé truy cap dén cac tap
tin vathu muc trén dia

d. Céua) vac) dung
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4. Cho biét cach tao mot thé hién cua | nputStreamReader tir
mot thé hién caa I nputStream.

a.  Su dung phuong thirc createReader() cua lop InputStream
b. S dung phuong thic createReader() caalép
InputStreamReader

c. Tao mot thé hién caa InputStream rdi truyén vao cho ham
khai tao cua I nputStreamReader

d. Tét ca cAc cAu trén déu sai

5. Chon phét biéu ding

a L&p Writer c6 thé dugc ding dé ghi cac ky tu ¢ cach méa
hoa khéc nhau ra ludng xuét

b. L&p Writer c6 thé dugc dung dé ghi cac ky tu Unicode ra
ludng xuat

c. L6p Writer c6 thé dugc dung dé ghi giatri céc kiéu dit liéu
co s raludng xuat

d. Céua) vab) dung

6. Chon phét biéu dung:

a. Cé&c event listenersla céc interface qui dinh céc phuong
thirc cin phai cai diat dé xir Iy cac s kién lién quan khi sy kién
dé xay ra.

b. Mot event adapter 1a mot cung cip céc cai dit mic dinh cho
céc event listener tuong rng

c. L6p WindowAdapter duoc dung dé xir ly c&c sir kién lién
quan dén cra sd man hinh.

d. T4t ca c&c cAu trén déu dung

7. Khi c6 nhiéu component dugc gin céc bo ling nghe caa
cung mot loai su kién thi component nao st nhan duoc s kién
dau tién?

a.  Component dau tién duoc gan bo Iang nghe si kién

b. Component cudi cuing duoc gan bo ling nghe s kién

c. Khéng thé xé&c dinh component ndo s3 nhan trugc
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d. Khang thé c6 nhiéu hon mot bd ling nghe cho ciing mot
loai sur kién

8. Chon cac component ¢ phét sinh action event
Button

L abel

Checkbox

Windows

ap o

Chon phét biéu ding

Thé hién caa TextField c6 thé phét sinh ActionEvent
Thé hién caa TextArea co thé phét sinh ActionEvent
Thé hién caa button c6 thé phét sinh ActionEvent
Céu a) vac) dung

Qoo o

10. Chon phét biéu ding

a MouseListener interface dinh nghia cac phuong thirc dé xir
ly s kién nhin chuot.

b. MouseMotionListener interface dinh nghia cac phuong thirc
dé xtr ly su kién nhin chuot.

c. MouseClickListener interface dinh nghia cac phuong thirc
dé xtr ly su kién nhin chuot.

d. T4t ca c&c cAu trén déu dung

11. Gia sit chiing ta c6 thé hién e caa bd ling nghe sur kién
TextEvent vathé hiént cualép TextArea. Cho biét cach dé gan
b6 ling nghe e véo t?

a. t.addTextListener(e)

b. eaddTextListener(t)

c. addTextListener(et)

d. addTextListener(t,e)

12. Man hinh sau sir dung kiéu trinh bay nao?
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[=1 Appie Viewes: Pos
Appiet

Laseed & 00,1 0%

Luksed 4 (100,10

Btz 11500050 I

Butonal (200, 200)

CardLayout
nullLayout
BorderLayout
SetLayout

ap o

13. Man hinh sau sir dung kiéu trinh bay nao?

[2 Al Virwes N H=
Borter| ara | [Finw] oid | reeing]

a. GridLayout

b. FlowLayout

c. BorderLayout

d. GridBagLayout

14. Cho mdt component comp vamét container cont ¢ kiéu
trinh bay 14 BorderLayout. Cho biét cach dé gan comp vao vi tri
dau cua cont.

a. addTop(cont,comp)

b. comp.add(*North”, cont)

c. cont.addTop(comp)

d. cont.add(comp,BorderLayout.NORTH)

15. Cho mot component comp va mot container cont co kiéu
trinh bay 1& FlowLayout. Cho biét cach dé gan comp vao cont.
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apoo

16.

cont.add(comp)
comp.add(cont)
cont.addComponent(comp)
cont.addAllComponents()

Chon phuong thirc dung dé xé&c dinh céch trinh bay cia mot

khung chira

a
b.
C.
d.

17.

startLayout()
initLayout()
layoutContainer()
setLayout()

Chon phuong thirc ding dé xéc dinh vi tri vakich thugc caa

céc component

a
b.
C.
d.

18.

setBounds()
setSizeAndPosition()
setComponentSize()
setComponent()

Chon kiéu trinh bay dé dat cac component trén khung chira

dudi dang bang.

a

b.
C.
d.

20.

a
b.

CardLayout
BorderLayout
GridLayout
FlowL ayout

. Chon phuong thire ding dé gan noi dung cho Label

setText()
setlabel()
setTextLabel()
setLabel Text()

Chon phét biéu ding

TextComponent extends TextArea
TextArea extends TextField
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23. Chon cau lénh dé tao ramot danh sach gdm 5 muc chon va

TextField extends TextComponent
TextComponent extends TextField

. Chon phét biéu ding

Lép CheckboxGroup ding dé dinh nghia ca RadioButtons
Lép RadioGroup duing dé dinh nghia c& RadioButtons

T4t ca cac cau trén déu ding

Tat ca céc cAu trén déu sai

. Chon cau lénh dé tao ra TextArea co 10 dong va 20 cot

new TexArea(10,20)

new TexArea(20,10)

new TexArea(200)

T4t ca cac cAu trén déu sai

cho phép thuc hién chon nhiéu muc ciing ltc

a
b.
C.
d.

24,

new List(5, true)
new List(true, 5)
new List(5, false)
new List(false, 5)

Chon phuong thirc dé hién thi Frame 1én man hinh
setVisible()

display()

displayFrame()

. TAt ca cAc cAu trén déu sai

. Chon phét biéu ding

Lop Class lalép cha cualép Object

Lop Object lamot 16p fina

Moi 16p dé ké thiratruc tiép hodc gian tiép tir 16p Object
Tat ca céc cAu trén déu sai
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26. L6p ndo sau day dung dé thuc hién cac theo tac nhap xuét
co ban véi console

a System

b. Math

c. String

d. StringBuffer

27. L6p nao sau déy khdng phai 1a16p bao?
a. String

b. Integer

Boolean

Character

oo

28. Poan mé sau sai chd nao?
5. public class Cluestion {
6.  public static void main(String args(]) {

7 Boolean b = new Boolean("TRUE"),
8 ififlo) {
g for(Integer i=0;i<10;+4) {
10 System.out_pnntingi);
11. )}
12 )
13. }
b N
a. boan makhoéng co 16i
b. Diéu kién cua cau lénh if phai co kiéu boolean thay vi
Boolean
c. Chisb cuacau lénh for laint thay vi Integer
d. Caub)vac)du

29. Phurong thirc ndo sau déy & 1am cho gidtri bién s bi thay
doi
a. s.concat()
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oo o

s.toUpperCase()
s.replace()
Céu a) vab) dung

30. Hay cho biét két xuat ciaa doan chuong trinh sau:

WO S WM

10.
11.
12.
13

S1

class 51
public static void main(String[] args) {
new 32();

b
S1(){
System.out print{"S1");

}
)

class 52 extends S1 {

S2(){
System out print{"S2");
}

. S1S2
. S281

}
a
b. S2
c
d

31. Chon phét biéu ding cho ham khai tao

a Mot l6p st két thira cac ham khoi tao tir [6p cha

b. Trinh bién dich s3 ty dong tao ham khai tao mic dinh néu
I6p khdng dinh nghia ham khai tao

c. TAt ca cac ham khai tao c6 kiéu tra vé 1a void

d. Tat ca céc cAu trén déu sai

32. Cho biét két xuit cua doan chuong trinh sau:
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cooTw
e

W
w

QPoTRPE 200w

37. dass Question |

38. Sinng s = "Outer”,

39. public static void main{String[] args) {
40. S2s2 = new S2();
41. s2.display();

42 1}

43. }

44, dass 51

45. Sirings="517,

46. void display() {

47.  System.out printinis);
48. }

49. }

50. class 32 extends 51 {
B1. Strings="S2"

S1
S2
null
S1S2

. Mot kiéu dit lidu sd co6 diu c6 2 giatri +0 va -0 biang nhau:

bing

Sai

Chi dang vaéi kiéu sd nguyén
Chi dang vai kiéu sb thuc

. Chon khai bao tén ding

Big01L ongStringWidthM eaninglessName
Sint

bytes

T4t ca cac cau trén déu ding
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35. Chon khai bdo dung cho phuong thirc main()
a. public static void main( )

b. public void main(String[] arg)

c. public static void main(String[] args)

d. public static int main(String[] arg)

36. Chon thr ty ding caa cé&c thanh phan trong mot tap tin
ngudn

a. Cau lénhimport, khai bédo package, khai bao 16p.

b. Khai béo package dau tién; thir tu caa cau lénh import va
khai bdo op latuy y.

c. Khai béo package, cau I¢nh import, khai béo 16p

d. Caulénhimport trudc tién; tha ty cia khai bao package va
khai bdo lop latuy y.

37. Cho cau lénh sau:

int[] x = new int[25];

Chon két qua dung sau khi thi hanh cau lénh trén
a.  X[24] chua dugc dinh nghia

b. x[25] cd giatri0

c. X[0] = co giatrinull

d. x.length=25

38. Cho doan méa sau:
1: class Q6{

2: public static void main(String argd ] ){
3: Holder h = new Holder();

4: h.held = 100;

5: h.bump(h);

6: System.out.printin(h.held);

7: }

8:}

9: classHolder{

10: public int held;

11: public void bump(Holder theHolder){
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12: theHolder.held++;

13: }

14 }

Giatriinracuacau lénh ¢ dong tha 6 la

a o0

b. 1

c. 100

d. 101

39. Cho doan méa sau:

1: classQ7{

2: public static void main(String argy[ ] {
3: doubled = 12.3;

4: Decrementer dec = new Decrementer();
5: dec.decrement(d);

6: System.out.printin(d);

7: }

8:}

9: class Decrementer{

10: public void decrement(double decMe){
11: decMe = decMe - 1.0;

12: }

13: }

Giatriinracuacau lénh ¢ dong tha 6 la

a 00

b. -1.0

c. 123

d 113

40. Mién gia tri cua bién kiéu short |&

a  NO phu thudc vao nén phan cing bén dudi
b. Te0dén2®-1

c. Tu-2®dn2"-1

d. Tu-22dén2%t-1
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41. Mién giatri cua bién kiéu byte 1:

N6 phu thudc vao nén phin cing bén dudi
Tr0dén2®-1

Tur-2"dén2" -1

Tu -2 dén 2% -1

ap o

N

intx,a=6,b=7;

COTONRA

X

1

H

o

(0]

|

~

~N 00 N

N
w

. Biéu thirc ndo sau day lahop 16
int X =6;x =Ix;
itnx =6; if (1(x>3)) {}
int X =6; X =~X;
Cau b) vac) dang

ap o

. Biéu thirc ndo sau day cho x c6 giatri duong:
intx=-1; X =x>>>5;
intx =-1; x =Xx>>> 32;
bytex =-1; x =x>>>5;
intx=-1;x=x>>5;

apoep

45. Biéu thuc ndo sau day hop 1&

a String x =“Hello”; inty = 9; x +=y;

b. String x =“Hello”;inty=9;x=x +Yy;

c. Stringx =null;inty = (x!=null) && (x.length() > 0) ?
x.length() : O;

d. Tat ca c&c cAu trén déu dung

46. Poan ma ndo sau day in raman hinh chir “Equal”:

a

188

. Cho biét giatri caax, avab sau khi thi hanh doan méa sau:

https://tieulun.hopto.org



int x = 100; float y = 100.0F;
if x==1y)
{

}

Integer x = new Integer (100);
Integer y = new Integer (100);
if (x==1y)

System.out.printin(* Equal”);

{

System.out.printin(* Equal”);
}
Sringx=“100"; Sringy = “ 100" ;
if(x==1y)
{

System.out.printin(* Equal”);

}

d. Caua vac. dung

47. Cho hiét két qua sau khi thi hanh chuong trinh sau:

. public class Short{

public static void main(String[] argsy{
SringBuffer s = new SringBuffer (“ Hello”);

COTPOWONOUAWNPR

if (slength() > 5) &&

s.append(“ there”).equals(* False™)))

;//do nothing

System.out.printin(“ valueis” + s);

}

Giatri xuat 1aHello

L&i bién dich tai dong 4 vas
Khéng co giatri xuat

Thdng bao NullPointerException
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48. Cho biét két qua sau khi thuc hién chuong trinh sau:
1: public class Xor{
public static void main(String[] argsy{

byte b = 10;//00001010

byte c = 15;//00001111

b= (byte)(b ~c);

System.out.printin(* b contains” + b);

}
) ,
Két quala b contains 10
Két qua la b contains 5

Két qua la b contains 250
Két qua l& b contains 245

QO T ONOUTAWN

49, Cho biét két qua sau khi bién dich vathi hanh chuong trinh

g

. public class Conditional{
public static void mai n(String[] args){
intx=4;
System.out.printin(* valueis” +
((x>47299.99:9));
}
D}

Két qua 1&: valueis 99.99
Két qua la: valueis9

Két qua la: valueis9.0
L3i bién dich tai dong sd 5

COTOYQ~NOUODWNLE

o

. Cho biét két qua cia doan mé sau:
S intx= 3;inty= 10;

. System.out.printin(y % X);

0

cpoToONRPWA

1
2
3
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CONOURAWUl QODT

. Chon cau khai bédo khong hop 1

String s;

abstract double d;

abstract final double hyperbolCosing();
Tat ca cé&c cau trén déu dang

. Chon cau phét biéu ding

Mot I6p triru tuong khdng thé chira phrong thic final
Mot I6p final khdng thé chira cac phuong thirc triru tugng
Ca a) vab) déu ding

Ca a) vab) déu sai

. Chon céch sira it nhat dé doan mé sau bién dich ding
. final class Aaa

A

int Xxx;
void yyyQ{xx = 1;}

—

class Bbb extends Aaa

{
final Aaa finalRef = new Aaa();

final void yyy()

{
System.out.printin(* In method yyy()”);
final Ref.xxx = 12345;

}
}
Xoatu fina ¢ dong 1
Xoatu final ¢ dong 10
Xoatu final ¢ dong 1 va 10
Khéng can phai chinh sira gi
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54. Chon phét biéu dung cho chwong trinh sau
1: class SaticSuff

2:{

3: staticint x = 10;

4

5: satic {x += 5;}

6:

7: public static void main(String arg])
8: {

9: System.out.pritin(*x=" + X);
10: }

11:

12: static {x /= 5}

13: }

a Ldi bién dich tai dong 5 va 12 bgi vi thiéu tén phuong thic
vakiéu tra vé

b. Chuong trinh chay va cho két qua x = 10

c. Chuong trinh chay va cho két qua x = 15

d. Chuong trinh chay va cho két qua x = 3

55. Chon phét biéu ding cho chwong trinh sau:
1: classHasSatic

2:{

3: private static int x = 100;

4

5: public static void main(String argg[])
6: {

7: HasSatic hsl = new HasStatic();
8 hsl.x++;

9: HasSatic hs2 = new HasSatic();
10: hs2.x++;

11: hsl = new HasStatic();
12 hsl.x++;

13: HasSatic.x++;

14 System.out.printin(* x = “ + X);
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15: }

16: }

a  Chuong trinh chay va cho két qua x = 102
b. Chuong trinh chay va cho két qua x = 103
c. Chuong trinh chay va cho két qua x = 104
d. Tat ca céc cAu trén déu sai

56. Cho doan méa sau:

. class SuperDuper

A

:}

. class Sub extends Super Duper
A

D}
Ha&y chon tir khda chi pham vi hop 1€ dung trudc aMethod()

void aMethod(){}

void aMethod(){}

O©CoO~NOOUIDSWNE

T4t ca cac cau trén déu ding

Poan mé sau duing cho 2 céu hoi tiép theo
. package abcde;

. public class Bird{

protected static int referneceCount = O;

public Bird(){referenceCount++;}

protected void fly(){..}

static int getRefCount(){return referenceCount;}

O~NOUAWNRY 20TQ

L}

. Chon phét biéu ddng cho 16p Bird trén va lop Parrot sau:

o1
~
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1: package abcde;

2:

3: class Parrot extends abcde.Bird{
4: public void fly(){

5: I

6: }

7 public int getRefCount(){
8 return referenceCount;
9 }

10:
a L6i bién dich ¢ dong 4 tap tin Parrot.java vi phuong thirc
fly() 1a protected trong 16p chavalép Bird va Parrot nam trong
cung package

b. L&i bién dich ¢ dong 4 tap tin Parrot.javavi phuong thic
fly() la protected trong 16p cha va public trong |6p con.

c. L&i bién dich ¢ dong 7 tap tin Parrot.java vi phuong thirc
getRefCount() la static trong 16p cha.

d. Chuong trinh bién dich thanh cong nhung s¢ phét sinh
Exception khi chay néu phwong thuc fly() caalép Parrot khéng
duoc goi

58. Chon phét biéu dung cho 16p Bird trén va lép Nightingale
sau:
1: package singers,

2:

3: class Nightingal e extends abcde.Bird{

4: Nightingale(){ refernceCount++;}

5:

6: public static void main(String argd ] ){

7: System.out.print(“ Before: “ + refernceCount);
8: Nightingale florence = new Nightingal &);

9: System.out.print(“ After: “ + refernceCount);
10: florence.fly();

11: }

12: }
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a Kétquatrénmanhinh|a Beforee 0 After: 2

b. Kétquatrénmanhinhlx Beforee 0  After: 1

c. L&i bién dich ¢ dong 4 caalép Nightingale vi khdng thé
overidde thanh vién static

d. L&i bién dich & dong 10 caalép Nightingale vi phuong thic
fly() la protected trong I6p cha.

59. Chon phét biéu ding

a Chikiéu di liéu co s& mai duoc chuyén doi kiéu tu dong;
dé chuyén dbi kiéu di liéu caa bién tham chiéu phai sir dung
phép ép kiéu

b. Chi bién tham chiéu méi duoc chuyén déi kiéu tu dong; dé
chuyén kiéu cua 1 bién kiéu co st phai sir dung phép toén ép
kiéu

c. Ca kiéu dit liéu co so vakiéu tham chiéu déu co6 thé chuyén
ddi tw dong va ép kiéu

d. Phép ép kiéu ddi vai dit liéu sb b thé can phép kiém tra khi
thuce thi

60. DONg lénh ndo sau déy s3 khong thé bién dich:
. byteb=5;
: charc="'5;
. short s= 55;
- inti = 555;
. float f = 555.5f;
b=y
Si=c
cif (f> b)
f=1;
Dong 3
Dong 4
Dong 5
Dong 6

COTPOWONOUAWNPR

61. Chon dong phét sinh 16i khi bién dich
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. byteb = 2;
. bytebl = 3;
: b=Db* bl
Dong 1
Dong 2
Dong 3
T4t ca cac cau trén déu ding

62. Trong doan mé sau kiéu dit liéu caa bién result c6 thé 1a
nhirng kiéu nao?

1: byteb=11;

2: short s=13;

3:result = b* ++s

a. byte, short, int, long, float, double

b. boolean, byte, short, char, int, long, float, double
c. byte, short, char, int, long, float, double

d. int, long, float, double

63. Cho doan chuong trinh sau:

1: class Cruncher{

2:  void crunch(int i){

3: System.out.printin(* int version” ):
4

5:  void crunch(String s){

6: System.out.printin(* Sring version”);

7. }

8:

9:  public static void main(String[] argsy{
10: Cruncher crun = new Cruncher();
11: char ch="p’;

12: crun.crunch(ch);

13: }

14: }

a Dong 5 s3 khong bién dich vi phuong thirc tra vé kiéu void

khong thé overridde
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b. Dong 12 st khong bién dich vi khdng cd phién ban nao caa
phuong thirc crunch() nhan vao tham sb kiéu char

c. boan mabién dich dugc nhung s phat sinh Exception &
dong 12

d. Chuong trinh chay vain rakét qua: int version

64. Chon phét biéu ding

a Tham chiéu cua dbi twong c6 thé duoc chuyén ddi trong
phép gdn nhung khong thé thic hién trong phép goi phuong
thac

b. Tham chiéu cua ddi twong co thé duoc ép kiéu trong phép
goi phuong thirc nhung khéng thé thuc hién trong phép géan

c. Tham chiéu cua ddi twong c6 thé duoc chuyén ddi trong
phép goi phuong thirc va phép gan nhung tuan theo nhitng quy
tac khéac nhau

d. Tham chiéu cua dbi twong c6 thé duoc chuyén ddi trong
phép goi phuong thirc va phép gan va tuan theo nhirng quy tic
giéng nhau

65. Cho doan ma nhu bén dudi. Hay cho biét dong nao khdng
thé bién dich

. Object ob = new Object();

String stringarr[] = new Sring[50];
Float floater = new Float(3.14f);
ob = stringarr;

ob = stringarr[5];

floater = ob;

ob = floater;

Dong 4

Dong 5

Dong 6

Dong 7

~No ok, WN Rk

oo o000
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- Cat Racoon
(implements (implements
Washer) Washer)

Hinh sau &p dung cho céc cau 66, 67, 68

66. Cho doan ma sau:
1:Dog rover, fido;
2:Animal anim;
3:
4 :rover = new Dog();
5:anim = rover,
6 :fido = (Dog)anim;
Hay chon phét biéu ding
a Dong 5 khéng thé bién dich
b. Dong 6 khong thé bién dich
c. Dboan mahién dich thanh cong nhung s¢ phét sinh
Exception tai dong 6
d. Doan ma bién dich thanh cdng vaco thé thi hanh

67. Cho doan ma sau:
1 :Cat sunflower;
2 :Washer wawa;
3 :SwvampThing pogo;
4:
5 :sunflower = new Cat();
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6 :wawa = sunflower;

7 :pogo = (SwampThing)wawa,;
Hay chon phét biéu du
a Dong 6 khong thé bién dich; cin cd mot phép ép kiéu dé
chuyén tir kiéu Cat sang kiéu Washer
b. Dong 7 khong thé bién dich vi khdng thé ép tir kiéu
interface sang kiéu class
c. Poan ma s dich va chay nhung phép ép kiéu ¢ dong 7 |a
thira va co thé bo di
d. DBoan mahbién dich thanh cng nhung s& phat sinh
Exceptiono & dong 7 vi kiéu I6p cua dbi tuong trong bién wawa
ltc thi hanh khong thé chuyén sang kiéu SwampThing

68. Cho doan ma sau
:Racoon rocky;
:SvampThing pogo;
‘Washer w;

:rocky = new Racooon();

‘W = rocky;

:pOgo = W;

a Dong 6 s khong bién dich; can phai cd phép ép kiéu dé
chuyén tir kiéu Racoon sang kiéu Washer

b. Déng 7 s3 khong bién dich; cin c6 phép ép kiéu dé chuyén
tir kiéu Washer sang kiéu SwampThing

c. boan ma s bién dich nhung s2 phat sinh Exception ¢ dong
7 vi chuyén d6i kiéu khi thyc thi tir interface sang class 1a
khéng duoc phép

d. Doan ma st bién dich va st phé sinh Exception ¢ dong 7 vi
kiéu I6p caaw tai thoi diém thyc thi khéng thé chuyén sang
kiéu SwampThing

~No oo, wWNE

69. Cho doan ma sau:
1: for (inti=0;i< 2 i++){
2: for (intj=0;j<3; j++){
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3: if i ==j){

4: continue;

5: }

6: System.out.printin(*i =“ + i+ “j =" +);
7: }

8:}

Dong ndo s3 lamot trong sb céc két qua duoc in ra?
a i=0j=0

b. i=2j=1

c. i=0j=2

d i=1j=1

70. Cho doan ma sau:
1: outer: for (inti=0;i<2; i++){

2: for (intj =0; j < 3; j++){
3: if i ==j){
4: continue outer;
5: }
6: System.out.printin(*i =“ + i+ “j =" +);
7: }
8:
Dong ndo s3 lamot trong sb céc két qua duoc in ra?
a i=0j=0
b. i=0j=1
c. i=0j=2
d i=1j=0
71. Chon vong lap dung
- while (inti < 7){
i++;

System.out.printin(*iis“ + 1);

TAWNPRFP®
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5:inti=3;

6 : while (i){

7: System.out.printin(*iis“ + 1);

8:}

C.

1:intj=0;

2: for(intk=0; j + k!=10; j++, k++){

3: System.out.printin(*jis“ + j+ “ kis“ + K);
4:}

d.

1:intj=0;

2 dof

3: System.out.printin(*j is“ + j++);

4: if j == 3) { continue loop;}

5: }while (j < 10);

72. Cho biét két xuét caa doan ma sau
1:intx=0,y=4,z=5;

2:0f (x> 2){

3: if (y < 5){

4: System.out.printin(* message one” );
5: }

6: else{

7: System.out.printin(* message two” );
8: }

9:}

10: dseif (z> 5)

11: System.out.printin(* message three” );

12: }

13: elsgf

14 : System.out.printin(* message four™ );
15: }

a message one

b. message two

C. message three
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d. message four

73. Chon phét biéu ding cho doan ma sau:

1:intj=2

2: switch (j){

3: case 2:

4: System.out.printin(“ value is two” );
5: case2+ 1

6: System.out.printin(“ value is three” );
7: break;

8: default:

9: System.out.printin(* valueis’ + j);
10: break;

11: }

a Doan makhong hop I¢ boi biéu thirc & dong 5 |
b. Biénj trong cu trdc switch() co thé 1amot trong cac kiéu:
byte, short, int hoac long

c. Két xuét caa chuong trinh chi ladong: value istwo

d. Két xuat caachuong trinh chi ladong: valueistwo va
vaueisthree

74. Cho biét két qua sau khi dich va thuc thi doan chuong trinh
sau:
1. import java.awt.*;

2.
3. public class Test extends Frame {
4. Test() {
5. setSze(300,300);
6. Button b = new Button(* Apply”);
7. add(b);
8. }
0.
10.  public static void main(String argy[]) {
11. Test f = new Test();

12.  f.setVisble(true);
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13 )

14.}

a) Co 15i bién dich tai dong 11 boi vi constructor ¢ dong 4
khéng khai b&o public.

b) Chuong trinh bién dich thanh cdng nhung c6 s¢ némra
exception khi thuc thi cau [énh ¢ dong thir 7.

¢) Chuong trinh hién thi frame tréng.

d) Chuong trinh hién thi 1 n(t nhin (Button) sir dung font chi
mic dinh cho nhan caa Button. Button chi du 16n dé bao quanh
nhan cua né.

€) Chuong trinh hién thi n(t nhan (Button) dung font chir mac
dinh cho nhan ndt. NGt nhin s3 chodn tat ca vang hién thi cua
frame.

75. Néu 1 frame diing b quan ly trinh bay (layout manager) |a
GridLayout va khong chira bat ky panel hay container ndo khéac
bén trong no thi tat ca nhitng components khi dua vao trong
frame nay cd cung kich thuéc nhu nhau (ngang, doc)?

a) bang.

b) Sai.

76. Néu 1 frame diing bo quan ly trinh bay (layout manager)
mic dinh va khong chira bat ky panel ndo bén trong thi tat ca
nhirng components bén trong frame la cung kich thudc (ngang,
doc) ?

a) bang.

b) Sai.

77.Véi bd quan ly trinh bay BorderLayout khéng nhét thiét cac
vung phai cé chira cac components.

a) bang.

b) Sai.

78. Bo quan ly trinh by mic dinh cho 1 khung chira kiéu Panel
la
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a) FlowLayout
b) BorderLayout
c) GridLayout
d) GridBagLayout

79. Mot Container ¢6 b quan ly trinh bay |a GridBagL ayout thi
mbi component s3 ¢ kich thuéc biang nhau khi thém vao khung
chira (container) nay?

a) buang

b) Sai

80. Ban co thé tao racira sd chinh ciawng dung bang céch goi:
Frame f = new Frame(* Main Frame”);

Nhung khi ban chay chuong trinh thi Frame khong hién thi.

Dong n&o bén dudi s3 1am hién thi Frame.

a) f.setSize(300, 200);

b) f.setBounds(10, 10, 500, 400);

c) f.setForeground(Color.white);

d) f.setVisble(true);

81. Péi twong ndo bén dudi cd thé chira 1 menubar (chon
nhirng cau dung)

a) Pand

b) ScrollPane

c¢) Frame

d Menu

82. Sau khi tao 1 frame bang cau lénh Frame f = new Frame()
va tao menu bar bing cau Iénh MenuBar mb = new MenuBar (),
lam thé ndo dé gin MenuBar tén mb vao f.

a) f.add(mb)

b) f.setMenu(mb)

¢) f.addMenu(mb)

d) f.setMenuBar(mb)
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Phu Luc B: Pap an tric nghiém kién thic

1.c; 2.b; 3.d; 4.c; 5.d; 6.d; 7.c; 8.a; 9.d; 10.a; 11.a; 12.c; 13.b;
14.d; 15.a; 16.d; 17.a; 18.c; 19.a; 20.c; 21.a; 22.a; 23.a; 24.2;
25.c; 26.a; 27.a; 28.d; 29.d; 30.c; 31.b; 32.a; 33.b; 34.d; 35.c;
36.c; 37.d; 38.d; 39.c; 40.c; 41.c; 42.c, 43.d; 44.a; 45.d; 46.d;
47.a; 48.b; 49.c; 50.b; 51.d; 52.b; 53.a; 54.d; 55.c; 56.d; 57.c;
58.a; 59.c; 60.d; 61.c; 62.d; 63.d; 64.d; 65.c; 66.d; 67.d; 68.b;
69.c; 70.d; 71.c; 72.d; 73.d; 74.e; 75.a; 76.b; 77.a; 78.a; 79.b;
80.d; 81.c; 82.d
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