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LOI NOI PAU

Ngon ngir lap trinh java ra doi va duge cac nha nghién ciru cua Cong ty Sun Microsystem gidi thiéu vao
nam 1995. Sau khi ra doi khong lau, ngén ngtr 1ép trinh nay da duoc st dung rong rai va phé bién dbi
v6i cac 1ap trinh vién chuyén nghiép cling nhu cic nha phat trién phan mém. Gan diy ngén ngir 1ap
trinh, cong ngh¢ java da dugc dua vao giang day ¢ cac co s¢ dao tao lap trinh vién chuyén nghiép. Mot
sO truong dai hoc & Viét Nam day mon 1ap trinh java nhu mot chuyén dé tu chon cho cac sinh vién
cong nghé thong tin giai doan chuyén nganh. Sau mot thoi gian tim hiéu, lam viéc va dugc tham gia
giang day chuyén dé 1ap trinh java cho 16p cir nhén tin hoc tir xa qua mang. Nhom tac gia chung toi
quyét dinh bién soan cuén gido trinh nay nham phuc vu cong tic giang day ciing nhu hoc tap cta sinh
vién chuyén nganh cong ngh¢ thong tin. Noi dung giao trinh tap trung vao nhing kién thirc cin ban
nhit cta 1ap trinh java glup ngudi doc budce dau tiép cap dé dang VO’l cong nghe moi nay, va day cling
chinh 1a mot budc dém dé chung ta tr¢ thanh “java shooter”. Mot s6 van dé nang trong ngdn ngit lap
trinh java nhu: javabean, thiét két giao dién dung thu vién JFC(Java Foundation Class), 14p trinh mang,
1ap trinh co s¢ dir liéu bang java, lép trinh ing dung web dung J2EE (Java 2 Enterprise Edition), .

dugc noi dén trong cac chuyén dé nang cao. Chuong 6 cua giao trinh gioi thiéu tong quan vé 1ap trlnh
co s¢ dur liéu dung jdbe, mot ndi dung theo chung toi can phai dugc trinh bay trong mét chuyén de
riéng. Dé c6 thé doc hiéu gido trinh nay ngudi doc can nam vitng cac kién thirc vé: nhap mén lap trinh,
1ap trinh hudng d6i twong. Pay 1a lan xuat ban dau tién chic chan khong thé tranh khoi nhing sai sot.
Nhom tac gia rat mong nhan dugc nhing ¥ kién dong gop ciia quy thay co, cac dong nghiép va ban doc
dé c6 thé hoan thién hon giao trinh nay phuc vu cho viéc hoc tép cua sinh vién.

Xin chéin thanh cdm on!
TPHCM thang 01/2006
Nhoém tac gia
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Chuong 1: GIOI THIEU TONG QUAN VE NGON

NGU LAP TRINH JAVA
1.1.Mé dau
Chuorng nay s& cung cp cho sinh vién cac khal niém, kién thirc co ban lién quan dén viéc 1ap trinh ing
dung bang ngdn ngit Java nhu: lich sir phat trién cua java, cac dic diém cua java, khai niém may &o, cau
tric ciia mot chuong trinh don gian viét bang Java ciing nhu cach xay dung, dich va thyc thi mét
chuong trinh Java.
1.2.Giéi thiéu vé ngdn ngir 1ap trinh Java
1.2.1. Java la gi?
Java 1a ngdn ngir 1ap trinh hudng dbi tugng (tya C++) do Sun Microsystem dua ra vao gitra thip nién
90. Chuong trinh viét bang ngon ngir lap trinh java c6 thé chay trén bat ky hé thong nao co cai may ao
java (Java Virtual Machine).
1.2.2.Lich sir phat trién ciia ngdn ngir Iap trinh Java

Ngon ngir 1ap trinh Java do James Gosling va cac cong su cia Cong ty Sun Microsystem phat
trién. Pau thap nién 90, Sun Microsystem tip hop cac nha nghién ctru thanh ldp nén nhom dat tén 1a
Green Team. Nhom Green Team c6 trach nhiém xay dung cong nghé madi cho nganh dién tr ti€u dung.
Dé giai quyét van dé nay nhoém nghién ctru phat trién da xay dung mot ngdn ngir 1ap trinh maéi dat tén la
Oak twong ty nhu C++ nhung loai bé mét s tinh nang nguy hiém ctia C++ va c6 kha ning chay trén
nhiéu nén phan ctig khac nhau. _

Cung lac do world wide web bét dau phat trién va Sun da thiy duoc tiém ning ciia ngdn ngit
Oak nén da dau tu cai tién va phat trién. Sau d6 khong lau ngon ngit méi voi tén goi 1a Java ra doi va
dugc gidi thiéu nam 1995. Java la tén goi ciia mot hon ddo & Indonexia, Déy 1a noi nhém nghién ctru
phat trién da chon dé dat tén cho ngén ngir 1ap trinh Java trong mot chuyen di tham quan va lam viéc
trén hon dao nay. Hon dao Java nay 14 noi rat ndi tleng v6i nhiéu khu vuon trong cafe, d6 chinh 1a 1y do
chung ta thudng thay biéu tuong ly café trong nhiéu san pham phan mém, cong cu lap trinh Java cia
Sun ciing nhur mot s6 hing phan mém khac dua ra.
1.2.3.Mét s6 dic diém ndi bac ciia ngoén ngir 1ap trinh Java
May do0 Java (JVM - Java Virtual Machine)

Tét ca céc chuong trinh muén thyue thi duge thi phai dugc bién dich ra ma may. Ma may cua
timg kién traic CPU ciia mdi may tinh 1 khac nhau (tap 1énh ma may ciia CPU Intel, CPU Solarix, CPU
Macintosh ... 1a khac nhau), vi vay trudc day mot chuong trinh sau khi dugc bién dich xong chi co6 thé
chay duoc trén mot kién trac CPU cu thé nao dé. Bdi véi CPU Intel chung ta c6 thé chay cac hé diéu
hanh nhu Microsoft Windows, Unix, Linux, OS/2, ... Chuong trinh thuc thi dugc trén Windows dugc
bién dich dudi dang file c6 dudi .EXE con trén Linux thi dugc bién dich dudi dang file c6 dudi .ELF, vi
vay trudc day mot chuong trinh chay dugc trén Windows mubn chay duogc trén hé diéu hanh khac nhu
Linux chang han thi phai chinh sira va bién dich lai. Ngon ngit 1ap trinh Java ra doi, nho vao may o
Java ma kho khan néu trén d3 duoc khéc phuc.

Mot chuong trinh viét bang ngon ngir 1ap trinh Java s& dugc bién dich ra ma ciia may 4o java
(mi java bytecode). Sau d6 may 4o Java chiu trach nhiém chuyén mi java bytecode thanh ma may
trong (mg. Sun Microsystem chiu trach nhiém phat trién cac may o Java chay trén cac hé diéu hanh
trén céc kién tric CPU khéc nhau.

Thong dich:

Java 1a mot ngon ngit 1ap trinh vira bién dich vira thong dich. Chwong trinh nguén viét bang
ngodn ngir lap trinh Java c6 dudi * java dau tién dugc bién dich thanh tap tin co dudi *.class va sau do6 s&
duoc trinh thong dich thong dich thanh ma may.

Poc 1ap nén:

Mot chuong trinh viét bang ngon ngir Java co thé chay trén nhiéu may tinh c6 hé diéu hanh khac
nhau (Windows, Unix, Linux, ...) mién sao & d6 c6 cai dat may ao java (Java Virtual Machine). Viét
moét lan chay moi noi (write once run anywhere).

Huwéng ddi twong:

Huéng dbi tuong trong Java twong ty nhu C++ nhung Java 1a mot ngdn ngit 1ap trinh huéng ddi
tugng hoan toan. T4t ca moi thir dé cap dén trong Java déu lién quan dén cac dbi twong duoc dinh nghia
trudce, tham chi ham chinh cia mot chuong trinh viét bang Java (d6 1a ham main) ciing phai dit bén
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trong mot 10p. Hudng ddi tugng trong Java khong c6 tinh da ké thira (multi inheritance) nhu trong C++
ma thay vao d6 Java dua ra

khai niém interface dé hd tro tinh da ké thira. Van dé nay s& duoc ban chi tiét trong chuong 3.

Pa nhi¢m - da ludng (MultiTasking - Multithreading):

Java hd trg lap trinh da nhiém, da ludng cho phép nhiéu tién trinh, tiéu trinh c6 thé chay song
song cung mot thoi diém va twong tac voi nhau.
Kha chuyén (portable):

Chuong trinh ng dung viét bang ngdn ngir Java chi cin chay dugc trén may 4o Java 1a co thé
chay duoc trén bat ky may tinh, hé diéu hanh nao c6 may ao Java. “Viét mét 1an, chay moi noi” (Write
Once, Run Anywhere).

HOb tro manh cho viéc phat trlen ung dung:

Cong nghé Java phat trién manh mé& nho vao “dai gia Sun Microsystem” cung cap nhiéu cong
cy, thu vién lap trinh phong phu hd tro cho viée phat trién nhiéu loai hinh tng dung khac nhau cy thé
nhu: J2SE (Java 2 Standard Edition) hd tro phat trién nhitng tmg dung don, tng dung client-server;
J2EE (Java 2 Enterprise Edition) hd trg phat trién cac tmg dung thuong mai, J2ME (Java 2 Micro
Edition) hd trg phat trién cac (mg dung trén cac thiét bi di dong, khong day, ...
1.3.Cac irng dung Java
1.3.1.Java va irng dung Console

Ung dung Console 1a ing dung nhap xuit & ché 6 van ban tuong ty nhu man hinh Console cua
hé diéu hanh MS-DOS. Loai chuong trinh {ung dung nay thich hop v6i nhiing ai bude dau 1am quen voi
ngoén ngir 18p trinh java. Cac ing dung kiéu Console thudng dugc ding dé minh hoa cac vi du co ban
lién quan dén cua phap ngdn ngtr, cac thudt toan, va cac chuong trinh ung dung khong can thiét dén giao
dién nguoi dung d6 hoa. class HelloWorld
{ public static void main(String[] args)

{
System.out.printin("\nHello World™);
}

}
1.3.2.Java va irng dung Applet

Java Applet 1a loai img dung co6 thé nhiing va chay trong trang web ctia mot trinh duyét web. Tur
khi internet méi ra doi, Java Applet cung cap mot kha nang 14p trinh manh mé& cho cac trang web.
Nhung gan day khi cic chuong trinh duyét web da phat trién v6i kha nang lap trinh bang VB Script,
Java Script, HTML, DHTML, XML, ... cung vdi sy canh tranh khdc 1iét cua Microsoft va Sun da lam
cho Java Applet lu mo. Va cho dén bay gio gan nhu cac 1ap trinh vién déu khong con “man ma” véi
Java Applet nita. (trinh duyét IE di kém trong phién ban Windows 2000 di khong con mic nhién hd tro
thuc thi mot ing dung Java Applet). Hinh bén dudi minh hoa mot chuong trinh java applet thyuc thi
trong mot trang web.
1.3.3.Java va phat trlén rng dung Desktop dung AWT va JFC

Viéc phat trién cac chuong trinh (mg dung co6 giao dién nguoi dung dd hoa truc quan gidng nhu
nhimg chwong trinh dugc viét ding ngdn ngi 1ap trinh VC++ hay Visual Basic da dugc java gidi quyét
bang thu vién AWT va JFC. JFC 1a thu vién rat phong phi va hd tro manh mé hon nhiéu so vdi AWT.
JEC gitip cho nguoi 1ap trinh co thé tao ra mot giao dién tryc quan cta bat ky ing dung nao. Lién quan
dén viéc phat trién cac tng dung c6 giao dién nguoi dung dd hoa tryc quan chiing ta s& tim hiéu chi tiét
trong chuong 4. Minh hoa thiét ké giao dién nguoi dung st dung JFC
1.3.4.Java va phat trién ung dung Web

Java h6 tro manh mé dbi véi viéc phét trién cac tmg dung Web théng qua cong nghé J2EE (Java
2 Enterprise Edition). Cong nghé J2EE hoan toan c6 thé tao ra cac tmg dung Web mot cach hiéu qua
khong thua kém cong nghé .NET ma Microsft dang quang céo.

Hién nay c6 rat nhiéu trang Web ndi tiéng & Viét Nam ciing nhu khip noi trén thé gioi duoc xay
dung va phat trién dua trén nén cong nghé Java. S6 tmg dung Web duoc xay dung ding cong nghé Java
che"lc chan khong ai c6 thé biét dugc con s6 chinh xac 1a bao nhiéu, nhung chiing toi dua ra day vai vi du
dé thay rang cong nghé Java ciia Sun 1a mot “d6i thu dang gom” ctia Microsoft.
http://java.sun.com/
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http://e-docs.bea.com/ http://www.macromedia.com/software/jrun/ http://tomcat.apache.org/index.html

Chac khong it nguoi trong chiing ta biét dén trang web thong tin nha dat ndi tiéng & TPHCM do6
la: http://www.nhadat.com/. Ung dung Web nay ciing duoc xay dung dua trén nén céng nghé java. Ban
c6 thé tim hiéu chi tiét hon vé cong nghé J2EE tao dia chi: http://java.sun.com/j2ee/
1.3.5.Java va phat trién cic ing dung nhiing

Java Sun dua ra cong nghé J2ME (The Java 2 Platform, Micro Edition J2ME) hd trg phat trién
cac chuong trinh, phan mém nhing. J2ME cung cdp mot mdi truong cho nhing chuong trinh ing dung
c6 thé chay duoc trén cac thiét bi ca nhan nhu: dién thoai di dong, may tinh bo tai PDA hay Palm, ciing
nhu cac thiét bi nhing khac. Ban c6 thé tim hiéu chi tiét hon vé coéng nghé J2ME tai dia chi:
http://java.sun.com/j2me/
1.4.Dich va thwe thi mdt chwong trinh viét bang Java _

Viéc xay dung, dich va thuc thi mot chuong trinh viét bang ngdn ngit lap trinh java c6 thé tom
tat qua cac budc sau:

- Viét ma ngudn: ding mot chuong trinh soan thao nao ddy (NotePad hay Jcreator chang han)
dé viét ma ngudn va luu lai véi tén co dudi “java”

- Bi¢n dich ra mi may ao: dung trinh bién dich javac dé bién dich ma ngudn “java” thanh ma
clia may ao (java bytecode) co6 dudi “.class” va luu 1én dia.

- Thong dich va thye thi: ing dung dugc load vao b nhé, thong dich va thuc thi dung trinh
thong dich Java thong qua 1énh “java”.

+ Pwa mai java bytecode vao b nhé: day la bude “loading”. Chuong trinh phai dugc dat vao
trong bd nhé trude khi thuc thi. “Loader” sé 1y cac files chtra ma java bytecode c6 dudi “.class” va nap
chung vao b nhd.

+ Kiém tra ma java bytecode: trudc khi trinh thong dich chuyén ma bytecode thanh ma may
tuong tng dé thyc thi thi cac ma bytecode phai dugc kiém tra tinh hop 18.

+ Thong dich & thwe thi: cudi ciing dudi sy diéu khién cia CPU va trinh thong dich tai mdi
thoi diém s& c6 mot ma bytecode dugc chuyén sang ma méay va thuc thi.
1.5.Chwong trinh Java diu tién
1.5.1.Tao chwong trinh ngudn HelloWordApp

*Khéi dong Notepad va go doan ma sau

*Viét chuong trinh in dong Helloworld 1&n man hinh

Console*/
class HelloWorldApp{
public static void main(String[] args){
/lIn dong chu “HelloWorld”
System.out.printIn(““‘HelloWorld’);
}
} Luu lai véi tén HelloWorldApp.java
1.5.2.Bién dich tap tin nguén HelloWordApp

Viéc bién dich tap tin ma ngudn chuong trinh HelloWorldApp ¢6 thé thuc hién qua cac bude cu
thé nhu sau:

- M& cira s6 Command Prompt.

- Chuyén dén thu muc chira tap tin nguén vira tao ra.

- Thuc hién céu Iénh: javac HelloWordApp.java

Néu gip thong béao 16i “Bad Command of filename” hodc “The name specified is not recognized
as an internal or external command, operable program or batch file” c6 nghia 1a Windows khong tim
dugc trinh bién dich javac. Dé sira 16i nay chung ta can cap nhat lai duong dan PATH cua hé thong.
Nguoc lai néu thanh cong ban s& c6 thém tap tin HelloWordApp.class
1.5.3.Chay chuong trinh HelloWordApp

- Tai dAu nhéc g5 1énh: java HelloWordApp

- Néu chuong trinh dung ban s& thiy dong chi

HelloWord trén man hinh Console.

- Néu céac ban nhan duge 15i “Exception in thread "main java.lang.NoClassDefFoundError:
HelloWorldApp” c6 nghia 1a Java khong thé tim duoc tap tin mi bytecode tén HelloWorldApp.class
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cua cac ban. Mot trong nhiing noi java ¢ tim tap tin bytecode 1a thu muc hién tai cua cac ban. Vi thé
néu tap tin byte code dugc dit & C:\java thi cic ban nén thay doi duong dan téi do.
1.5.4.Céu triic chwong trinh HelloWordApp

Phwong thirc main(): 1a diém bat dau thyc thi mot tng dung. Mdi tng dung Java phai chira mot
phuong thirc main c6 dang nhu sau:
public static void main(String[] args)

Phuong thirc main chira ba b6 tir dic ta sau:

epublic chi ra ring phuong thirc main c6 thé duoc goi

bdi bat ky ddi twong nao.

estatic chi ra rang phuong thirc main 1a mot phuong

thuc 16p.

evoid chi ra rang phuong thirc main s& khong tra vé bat

ky mdt gia tri nao.

Ngon ngir Java h§ tro ba kiéu chu thich sau:

o/* text */

*// text

/** documentation */. Cong cu javadoc trong by JDK sir dung
chu thich nay dé chuén bi cho viée ty dong phat sinh tai liéu.
- Ddu mé va dong ngo8ac nhon “{“ va “}”: 1a bit dau va két
thtc 1 khoi 1énh.

- D4u chdm phay “;” két thic 1 dong Iénh.

1.5.5.Sw dung phu’o’ng thirc/bién ciia 16p

C phap: Tén 16p.Tén_bién

hodc Tén_l6p.Tén phuong_thic(...)

1.6.Cong cu lap trinh va chwong trinh dich

1.6.1.J2SDK

- Download J2SE phién ban méi nhat tuvong ung voéi hé didu hanh dang sir dung tir dia chi
java.sun.com va cai dat 1én may tinh (phién ban dugc ching ti st dung khi viét gido trinh nay 1a J2SE
1.4). Sau khi cai xong, chung ta can cip nhat dudng dan PATH hé thdng chi dén thu muc chira chuong
trinh dich ctia ngén ngtt java.
1.6.2.Cong cu soan thiao mé ngudn Java.

De viét ma ngudn java chung ta co thé sir dung trinh soan thao NotePad hodc mdt s6 mdi truong
phat trién hd trg ngonngit java nhu: Jbuilder cia hiang Borland, Visual Café ciia hing Symantec,
JDeveloper ciia hing Oracle, Visual J++ ctia Microsoft, ... Trong khuon kho gido trinh nay ciing nhu dé
huéng dan sinh vién thyc hanh chung t6i dung cong cu JCreator LE v3.50 cua hang XINOX Software.
Céc ban c6 thé download JCreator LE v3.50 tir http://www.jcreator.com/download.htm.

Vi du: Dung JCreator tao va thyc thi chong trinh c6 tén
HelloWorldApp.
Buoc 1: Tao 1 Empty Project

- File ® New ® Project.
- Chon Empty project réi bam nat chon Next

- Sau db nhap tén project va bdm chon Finish.

Bubc 2: Tao

m¢ét Class moi tén HelloWorldApp va dua vao Project hién tai.
- File ® New ® Class.

- Nhép vao tén Class va chon Finish (hinh bén dubi).

Buic 3: Soan thdo ma ngudn (hinh bén dui)

Cura s6

WorkSpace
Ctra s0 soan thao
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ma nguén
Thuec thi (F5)
Dich (F7)
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Chuong 2:

HANG, BIEN, KIEU DU LIEU,

TOAN TU, BIEU THUC VA CAC

CAU TRUC PIEU KHIEN TRONG JAVA

2.1.Bién

- Bién 14 ving nhé dung dé luu trit cac gid tri cua chuong trinh. Mdi bién gén lién voi mot kiéu dir lidu
va mot

dinh danh duy nhat goi 1a tén bién.

- Tén bién thong thuong 1a mot chudi cac ky tu(Unicode), ky sb.

0 Tén bién phai bat dau bang mot chit cai, mot ddugach dudi hay dau dollar.
0 Tén bién khong duoc tring véi cac tir khéa (xem phu luc cac tir khoa trong java).
0 Tén bién khong c6 khoang trang & giita tén.

- Trong java, bién c6 thé duogc khai bao & bat ky noi dau trong chuong trinh.
Cach khai bao

<kiéu_dir liéu> <tén_ bién>;

<kiéu_dir_liéu> <tén_bién> = <gia_tri>;

Gan gia tri cho bién

<tén_bién> = <gia_tri>;

Bién cong cdng (toan cuc): 1a bién c6 thé truy xuit & khip noi trong chuong trinh, thuong duoc khai
bao dung tur khoa public, hodc dat chung trong mot class.

Bién cuc b: 14 bién chi co thé truy xuét trong khdi 1énh n6 khai béo.

Luwu y: Trong ngon ngit lap trinh java c6 phan biét chir in hoa va in thuong. Vi vdy chung ta can luu y
khi dat tén cho cac d6i twong dit lidu ciing nhu cac xir 1y trong chuong trinh.
Vidu:

import java.lang.*;

import java.io.*;

class VariableDemo

{

static int x, y;

public static void main(String[] args)

{

x=10;

y =20;

int z = x+y;

System.out.printin("x =" + x);

System.out.printin("y =" +y);

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 c la: " + c);

}

Y,

Két qua chuong trinh

2.2.C4c kiéu dir ligu co' s&

Ngbn ngir lap trinh java co6 8 kiéu dit liéu co so: byte, short, int, long, float, double, boolean va char.
Kiéu Kich thuéc (bytes) Gia tri min Gia tri max Gia tri mac dinh

byte 1 -256 2550

short 2 -32768 32767 0

int4-231231-10

long 8 -263263- 1 OL

float 4 0.0f

double 8 0.0d
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2.2.1.Kiéu s6 nguyén

- Java cung cép 4 kiéu sé nguyén khac nhau 1a: byte, short, int, long. Kich thudc, gia tri nhé nhét, 16n
nhat, cling nhu gia tri mic dinh cta cac kiéu dir liéu s6 nguyén duoc mé ta chi tiét trong bang trén.
- Kiéu mac dinh cia cac sb nguyén 1a kiéu int.

- Cac s6 nguyén kiéu byte va short rat it khi dugc dung.

- Trong java khong c6 kiéu s6 nguyén khong dau nhu trong ngon ngir C/C++.

Kiéu co so

Kiéu luan ly

boolean

Kiéu s6 i

kiéu nguyén kiéu thuc

Kiéu ky tu

char

byte short int long float double

Khai bao va khoi tao gia tri cho cac bién kiéu nguyén:

intx =0;

long y = 100;

Mot s6 luu y ddi véi cac phép toan trén sd nguyén:

- Néu hai toan hang kiéu long thi két qua 1a kiéu long. Mot trong hai toan hang khong phai kiéu long s&
duogc chuyén thanh kiéu long trude khi thuc hién phép toan.

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

- Cac toan hang kiéu byte hay short s€ dugc chuyén sang kiéu int truée khi thyc hién phép toan.

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

Vi du: c6 doan chuong trinh nhu sau

boolean b = false;

if (b==0)

{

System.out.printin("Xin chao™);
}

Luc bién dich doan chwong trinh trén trinh dich s& bao 15i: khong duoc phép so sanh bién kiéu boolean
v6i mot gid tri kiéu int.
2.2.2.Kiéu ddu chim dong 4
Doi véi kiu diu cham dong hay kiéu thuc, java hd trg hai kiéu dit liéu 1a float va double. Kiéu float c6
kich thudc 4 byte va gia tri mac dinh 1a 0.0f Kiéu double c6 kich thuéc 8 byte va gia tri mac dinh la
0.0d S6 kiéu dau cham dong khong c6 gia tri nho nhét ciing khong ¢ gia tri 16n nhat. Chung c6 thé
nhén cac gia tri:
- S64m
- S6 duong
- Vo6 cuc am
- V6 cuc duong
Khai bao va khi tao gia tri cho cac bién kiéu ddu chim dong: float x = 100.0/7; double y = 1.56E6;
Mot sb luu y d6i v6i cac phép toan trén s6 ddu chim dong: 4
- Néu mdi toan hang déu c6 kiéu dan cham dong thi phép toan chuyén thanh phép toan dau cham dong.
- Néu c6 mdt toan hang 1a double thi cac toan hang con lai s€ dugc chuyén thanh kiéu double trudc khi
thuc hién phép toan.
- Bién kiéu float va double c6 thé ép chuyén sang kiéu dir liéu khac trir kiéu boolean.
2.2.3.Kiéu ky tu (char)
Kiéu ky tu trong ngdn ngit lap trinh java c6 kich thudc 1a 2 bytes va chi ding dé biéu dién cac ky tu
trong bo ma Unicode.
Nhu véy kiéu char trong java c6 thé biéu dién tit ca 216= 65536 ky tu khac nhau.
Gi tri mic dinh cho mot bién kiéu char 1a null.

27
2.2.4.Kiéu luin ly (boolean)
- Kiéu boolean chi nhén 1 trong 2 gia tri: true hodc false.
- Trong java kiéu boolean khong thé chuyén thanh kiéu nguyén va nguoc lai.

Trang 11



- Gi4 tri mic dinh cta kiéu boolean 1a false.

2.3.Hang:

- Hang 1a mét gia tri bat bién trong chwong trinh

- Tén hang dugc dit theo qui wéc gidng nhu tén bién.

- Hang s6 nguyén: truong hop gia tri hing & dang long ta thém vao cudi chudi sé chir “I” hay “L”. (vi
du: 1L)

- Hang s6 thuc: truong hop gia tri hang co kiéu float ta thém tiép vi ngit “f” hay “F”, con kiéu s6 double
thi ta thém tiép vi ngit “d” hay “D”.

- Hang Boolean: java c6 2 hing boolean 1a true, false.

- Hang ky tu: 1a mot ky ty don nam giita nam giira 2 ddu ngodc don.
0 Vidu: ‘a’:hangky tu a

0 Mot sb hang ky tu dic biét

Ky tu Y nghia

\b Xoa lui (BackSpace)

\t Tab

\n Xudng hang

\r Dau enter

\” Nhay kép

\> Nhay don

\\ Sé nguogc

\f Pay trang

\uxxxx Ky tu unicode

- Hang chudi: 1a tap hop cac ky tu duoc dit giira hai dau nhay kép
nao 1a mot hang chudi rong.

0 Vidu: “Hello Wolrd”

0 Luu ¥: Hang chudi khong phai 1a mot kiéu dir liéu co s nhung van dugc khai bao va sir dung trong
cac chuong trinh.

2.4.Lénh, khéi 1énh trong java

Gidng nhu trong ngdn ngir C, cac cau lénh trong java két thiic bang mot dau chdm phay (;). Mot khoi
1énh 14 doan chwong trinh gdm hai 1énh tré 1én va dugc bat dau bang ddu md ngoidc nhon ({) va két thuc
bang dau dong ngoidc nhon (}).

Bén trong mot khdi 1énh co thé chira mot hay nhiéu 1énh hodc chira cac khéi 1énh khac. { // khéi 1

{ // khéi 2

1énh 2.1

1énh 2.2

(1345

. Mot hang chudi khong co ky tu

} // két thiic khéi 1énh 2
lénh 1.1
lénh 1.2

} // két thuc khéi 1énh 1

{ // bat dau khéi 1énh 3

// Céc 1énh thudc khdi 1énh 3
/...

} // két thuc théi 1énh 3
2.5.Toan tir va biéu thirc
2.5.1.Toan tir s6 hoc
Toan tir Y nghia

+ Cong

- Trir

* Nhan

/ Chia nguyén

% Chia du
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++ Tang 1

-- Giam 1

2.5.2.To4n tir trén bit

Toan tir Y nghia

& AND

| OR

~ XOR

<< Dich trai

>> Dich phai

>>> Dich phai va dién 0 véo bit trong

~ Bu bit

2.5.3.Toan tir quan hé & logic

Toan tir Y nghia

== So sanh bang

!=So sanh khac

> So sanh 16n hon

< So sanh nho hon

>= So sanh 16n hon hay bang

<= So sanh nho hon hay bang

|| OR (biéu thire logic)

&& AND (biéu thuc logic)

I NOT (biéu thirc logic)

2.5.4.Toan tir ép Kiéu

- Ep kiéu rong (widening conversion): tir kiéu nho sang kiéu 16n (khong mat mat thong tin)
- Ep kiéu hep (narrow conversion): tir kiéu 10n sang kiéu nho (c6 kha ning mat mat thong tin)
<tén bién> = (kiéu_dir_liéu) <tén_bién>;

Vidu:

float fNum = 2.2;

int iCount = (int) fNum; // (iCount = 2)

2.5.5.To4n tir didu kién 4

Cii phép: <diéu kién> ? <biéu thirc 1> : < biéu thic 2>

Néu diéu kién dung thi c6 gia tri, hay thyuc hién <biéu thirc 1>, con nguoc lai 1a <biéu thuc 2>. <diéu
kién>: 1a mot biéu thirc logic <biéu thirc 1>, <biéu thirc 2>: ¢6 thé 1a hai gia tri, hai biéu thirc hodc hai
hanh dong.

Vidu:
int x = 10;
inty = 20;

int Z = (x<y) ? 30 : 40;

/1 Két qua z = 30 do biéu thic (x <) la dung.

2.5.6. Thir tw wu tién )

Thir tw vu tién tinh tir trai qua phai va tu trén xuéng dudi
Cao nhat

Ofl.

++ -~

* /%

4o

>> >>> (djch phai va dién 0 vao bit tréng)
<<

>>=< <=

= 1=

&N

&&

|
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?:

= <,toéntfr’>=

Thap nhat . .
2.6.Cﬁu, tric diéq khién
2.6.1.Cau tric diéu ki¢n if ... else
Dang 1::iif (<dicu_kién>)
{

<khbi_lénh>;

h

Dang 2::iif (<diéu_kién>)
{

<khbi lénh1>;

}

else

U

<khoi _1énh2>;

}

2.6.2.CAu t1:1'1c switch ... case
switch (<bién>)

{

case <giatri_1>:
<khoi_lénh 1>;

break;

case <giatri_n>:
<khoi_1énh n>;
break;

defaylt:

<khoi 1énh default>;
§

2.6.3.Ciu truc lip
Dang 1: While(...)
while (dieu_kién_lap)
U

khoi _1énh;

j

Dang 2: do { ... } while;

do

l

khoi 1énh;

} while (diéu_kién);

Dang 3: for (...)

for (khoi tao bién dém;dk lip;ting bién)

{

<khéi _lg¢nh>;

j

2.6.4.Céu tric 1énh nhay (jump)

Lénh break: trong ciu tric switch chiing ta ding cau 1énh reak dé thoat thoi cdu trac switch trong ciing
chtra n6. Tuong tu nhu vy, trong ciu tric lip, cau 1énh break dung dé thoat khoi cdu trac 1ip trong
cung chura no.

Lénh continue: ding dé tiép tuc vong lap trong cling chira no (nguoc véi break).

Nhan (label):
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Khoéng giéng’nhu C/C++, Java khong hd tro 1énh goto dé nhay dén 1 vi tri nao d6 ciia chuong trinh.
Java dung keét hgp nhén 7 )

(label) véi tir khéa break va continue d¢ thay thé cho Iénh goto.

Vidu:

label:

for (...)

{for (...)

{ if (<biéu thic diéu kién>)

break label;

else
continue label;

}
}
Lénh “label:” xac dinh vi trf ctia nhin va xem nhu tén cia vong l3p ngoai. Néu <biéu thic diéu kién>
dung thi 1énh break label s& thuc hién viéc nhay ra khoi vong 1ap c6 nhan 1a “label”, nguoc lai s& tiép
tuc vong ldp co nhan “label” (khac véi break va continue thong thuong chi thoat khoi hay tiép tuc vong
1dp trong cung chira no.).
2.7.Lép bao kiéu dit liéu co sé' (Wrapper Class)
Data type Wrapper Class Ghi chi
(java.lang.*)
boolean Boolean
byte Byte
short Short
char Character
int Integer
long Long
Float Float
double Double
- Goi (package): chira
nhom nhiéu class.
- Ngoai cac Wrapper
Class, goi java.lang con
cung cap cac 16p nén
tang cho viéc thiét ké
ngon nglr java nhu:
String, Math, ...
2.8.Kiéu dir liu mang
Nhu ching ta da biét Java c6 2 kiéu dit liéu
- Kiéu dir liéu co so (Primitive data type)
- Kiéu dir liéu tham chiéu hay dan xuat (reference data
type): thu’(mg ¢6 3 kiéu:
o Kiéu mang
o Kiéu 16p
o Kiéu giao tlep(mterface)
0 day ching ta s€ tim hiéu mét sé van dé co ban lién quan dén
kiéu mang. Kleu 16p(class) va giao tiép(interface) chiing ta s&
tim hiéu chi tiét trong chuong 3 va cic chuong sau.
2.8.1.Khai niém mang
Mang la tép hop nhleu phan tir ¢ cung tén, cung kiéu dir liéu va mdi phan tir trong mang dugc truy
xut théng qua chi sb ciia nd trong mang.
2.8.2.Khai bao mang
<kiéu dir liéu> <tén mang>[];
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hodc <kiéu dir ligu>[] <tén mang>;

Vidu:

int arrlnt[];

hoac int[] arrInt;

int[] arrnt1, arrInt2, arrInt3;

2.8.3.CAp phat b nhé cho mang

- Khong gidng nhu trong C, C++ kich thudc ciia mang dugc xac dinh khi khai béao. Ching han nhu:

int arrInt[100]; / Khai bao nay trong Java sé bj bao 16i.

- Pé cap phat bd nhé cho mang trong Java ta can dung tir khoa new. (Tét ca trong Java déu thong qua
céc ddi twong). Chang han dé cap phat viing nhé cho mang trong Java ta lam nhu sau:

int arrint = new int[100];

2.8.4.Khéi tao mang

Chung ta c6 thé khai tao gia tri ban dau cho cac phan tir ciia mang khi né dugc khai béo.

Vidu:

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

char arrChar[] ={‘a’, ‘b’, ‘c’};

String arrStrng[] = {*“ABC”’, “EFG”, ‘GHI’};

2.8.5.Truy cap mang

Chi s6 mang trong Java bat dau tu 0. Vi vay phan tir dau tién co chi s 1a 0, va phan tir thir n ¢6 chi s6 1a
n-1. Cac phan tir ciia mang dugc truy xuat thong qua chi sé cia n6 dat giira cap dau ngodc vudng ([]).
Vidu:

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

int x = arrInt[0]; / x sé cd gia trjla 1.

inty = arrint[1]; // y s€é cb gia trj la 2.

intz=arriInt[2]; // z s€ c6 gia trj a 3.

Luu y: Trong nhung ngén ngir 1ap trinh khac (C chang han), mot chudi dugc xem nhu mot mang cac ky
tu. Trong java thi khac, java cung cap mot 16p String dé lam viéc v6i ddi tuong dir lidu chudi cing khéac
thao tac trén d6i tuong dit liéu nay.

2.9.Mot s6 vi du minh hoa:

Vi du 1: Nhap ky tu tir ban phim

import java.io.*;

/* g6i ndy cung c&p the vién xudt nhap hé théng thong qua

nhiing ludng di# //liéu va hé thong file.*/

class InputChar

{

public static void main(String args[])
{

charch="*

try

{

}

catch(Exception e)

{

System.out.printIn(*“Nhap 16i!”);

}

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

} :

Vi du 2: Nhap dit li¢u s6

import java.io.*;

class inputNum

{ public static void main(String[] args)

= (char) System.in.read();
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{ int n=0;

try

{ BufferedReader in =
new BufferedReader(

37
new InputStreamReader(
System.in));

String s;

s = in.readLine();

n = Integer.parselnt(s);

}

catch(Exception e)

{ System.out.printin(**Nhap dd liéu bj

16i 1”");

¥ ,
System.out.printIn(*‘Ban vira nhap so:” + n);

}

} : : ,
Vi du 3: Nhap va xuat gia tri cac phan tr cia mot mang cac so
nguyén.

class ArrayDemo

{

public static void main(String args[])
{

int arrint[] = new int[10];

inti;

for(i=0;1<10;i=i+1)

arrint[i] =1i;

for(i=0;i<10;i=i+1)

System.out.printin("This is arrint[" + i +

"1: " + arrint[i]);

}

} ‘ , :
Vi du 4: Tim phan tir ¢6 gia tri nhé nhat (Min) va 16n nhat
(Max) trong mdt mang.

class MinMax

{ public static void main(String args[])

{int nums[] = new int[10];

int min, max;
nums[0] = 99;
nums[1] = -10;
nums[2] = 100123;
nums[3] = 18;

nums[4] = -978;
nums[5] = 5623;
nums[6] = 463;

nums[7] = -9;
nums[8] = 287,
nums[9] = 49;

min = max = nums[0];
for(int i=1; i < 10; i++)
{

if(nums[i] < min) min = nums[i];
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if(nums[i] > max) max = nums[i];

System.out.printIn("min and max: " + min + " "
+ max);

}

}

class MinMax2

{

public static void main(String args[])

{

int nums[] = {99, -10, 100123, 18, -978,

5623, 463, -9, 287, 49 };

int min, max;

min = max = nums[0];

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

{

if(nums[i] < min) min = nums[i];

if(nums[i] > max) max = nums[i];

}

System.out.printIn("Min and max: " + min + " "

+ max);

}

} . R
Vidu 5: chuong trinh minh hoa mét 16i tham chiéu dén phéan tir bén ngoai (vugt qua) kich thudéc mang.
class ArrayErr

{ public static void main(String args[])

{int sample[] = new int[10];

inti;
for(i=0;i<100;i=i+1)
sample[i] =1i;

}

}

Vi du 6: Sap xép mang dung phuong phap sap xép noi bot (Bubble Sort)
class BubbleSort

{ public static void main(String args[])
{int nums[] = {99, -10, 100123, 18, -978,
5623, 463, -9, 287, 49 };

inta, b, t;

int size;

size = 10; // number of elements to sort
/[ display original array
System.out.print("Original array is:");
for(int i=0; i < size; i++)
System.out.print(" * + nums[i]);
System.out.printin();

// This is the Bubble sort.

for(a=1; a <size; a++)

for(b=size-1; b >=a; b--)

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

{ I/ if out of order

/I exchange elements

t = nums[b-1];

nums[b-1] = nums|[b];
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nums[b] =t;
}

}
/I display sorted array

System.out.print(Sorted array is:");
for(int i=0; i < size; i++)
System.out.print(" " + nums[i]);
System.out.printin();

}

} , ‘ ‘
Vi du 7: Nhap va xuat gia tri ciia cac phan tr trong mot mang hai chiéu.
class TwoD_Arr

{ public static void main(String args[])

{intt, i;

int table[][] = new int[3][4];

for(t=0; t < 3; ++t)

{for(i=0; i < 4; ++i)

{ table[t][i] = (t*4)+i+1;

System.out.print(table[t][i] + "

RL
}

System.out.printin();

}

}

} , .
Vi du 8: Tao d6i tugng chuodi
class StringDemo

{

public static void main(String args[])

{

/[ Tao chuoi bang nhieu cach khac nhau
String strl = new String(**Chuoi trong java la
nhung Objects.");

String str2 = "Chung duoc xay dung bang nhieu
cach khac nhau.";

String str3 = new String(str2);
System.out.printin(strl);
System.out.printin(str2);
System.out.printIn(str3);

}
}

Vi du 9: Minh hoa mot s6 thao tac co ban trén chudi
/I Chuong trinh minh hoa cac thao tac tren chuoi ky tu
class StrOps

{

public static void main(String args[])

{

String strl = "Java la chon lua so mot cho lap
trinh ung dung Web.";

String str2 = new String(strl);

String str3 = "Java ho tro doi tuong String de xu
ly chuoi™;

int result, idx;
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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:
" + strl.length());

/[ Hien thi chuoi strl, moi lan mot ky tu.
System.out.printin();

for(int i=0; i < strl.length(); i++)
System.out.print(strl.charAt(i));
System.out.printin();
if(strl.equals(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");

/I 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);

}

¥ S . )
Vi du 10: chuong trinh nhap vao mot chuoi va in ra chuoi nghich dao ctia chuoi nhap.
import java.lang.String;

import java.io.*;

public class InverstString

{ public static void main(String arg[])

{ System.out.printin(*\n *** CHUONG TRINH IN
CHUOI NGUOC *** ");

try

{ System.out.printIn(*\n *** Nhap

chuoi:");

BufferedReader in = new

BufferedReader(new
InputStreamReader(System.in));

/I Class BufferedReader cho phép doc
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text tir luéng nhap ky tw, tao bd dém cho

nhiing ky tw dé hé tror cho viée doc nhiing
ky tw, nhiimg mang hay nhiing 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 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 e)

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

}

}

} o .
Vidu 11: Lay chuoi con cua mot chuoi
class SubStr

{

public static void main(String args[])

{

String orgstr = "Mot Hai Ba Bon";

/Il 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);

}

} 3
Vi du 12: Mang cac chuoi
class StringArray

{

public static void main(String args[])

{

String str[] = {"Mot", "Hai", "Ba", "Bon" };
System.out.print("Mang goc: ");

for(int i=0; i < str.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");
3}
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Chwong 3: HUONG POI TUQNG TRONG JAVA

3.1.Mé dhu

Thong qua chuyén dé lap trinh hudng d6i twong (OOP) ching ta di biét OOP 1a mot trong nhimng tiép
can manh m&, va rat hiéu qua dé xdy dung nén nhiing chuong trinh mg dung trén may tinh. Tir khi ra
doi cho dén nay 1ap trinh OOP di chimg to duoc sirc manh, vai trd cua nd trong cac dé an tin hoc.
Chuong nay s& giup ban doc tim hiéu vé cac kiéu dir liéu dan xuét d6 1a 16p (class) va giao tiép
(interface), cling nhu cac van dé co ban vé lap trinh huéng dbi twong trong java thong qua viée tao 1ap
céc 10p, cac ddi tugng va céc tinh chat cia chung.

3.2.Lop (Class)

3.2.1.Khai niém

Chung ta c6 thé xem 16p nhu mot khuén mau (template) ctia ddi tuong (Object). Trong d6 bao gdm dir
lidu cua dbi twong (fields hay properties) va cac phuong thirc(methods) tic dong 1én thanh phan dir liu
d6 goi 1a cac phuong thiic ciia 16p. Cac ddi twong duoc xay dung bdi cac 16p nén dugc goi 1a cac thé
hién cua 16p (class instance).

3.2.2.Khai bao/dinh nghia 16p

class <ClassName>

<kiéu dir lidu> <field 1>;

<kiéu di lidu> <field_2>;

constructor

method_1

method_2

}

class: 1a tir khoa cua java

ClassName: la tén chiing ta dat cho 16p

field_1, field_2: cac thudc tinh, cac bién, hay cac thanh phan dir liéu caa 16p.

constructor: la su xay dung, khoi tao ddi tugng 16p.

method_1, method_2: 1a cac phuong thirc/ham thé hién cac thao tac xir 1y, tic dong 1én cac thanh phan
di liéu cua lop.

3.2.3.Tao di twong caa l6p

ClassName objectName = new ClassName();

3.2.4.Thugc tinh ctia lép

Vung dir li¢u (fields) hay thudc tinh (properties) cua lop dugce khai bao bén trong 16p nhu sau:
class <ClassName>

I khai bao nhimg thudc tinh cda 16p

<tién t6> <kiéu de ligu> field1;

/...

b, ‘ , , ,

bé xac dinh quyén truy xuat ctia cac doi tugng khac doi voi vung dir li€u cua 16p nguoi ta thuong dung
3 tién t6 sau:

e public: c6 thé truy xuat tir tit ca cac ddi twong khac

e private: mot 16p khong thé truy xuat ving private ciia 1 16p khac.

e protected: ving protected ciia 1 16p chi cho phép ban than 16p d6 va nhiing 16p dan xuét tir 16p d6
truy cap dén.

Vi du:

public class xemay

{ public String nhasx;

public String model;

private float chiphisx;

protected int thoigiansx;

/' so luong so cua xe may: 3, 4 so

protected int so;
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/1 sobanhxe 1& bién tih c6 gia tri 1a 2 trong tat cg

I cac thé hién tao ra ter 16p xemay

public static int sobanhxe = 2;

}

Thudc tinh “nhasx”, “model”’cé thé duogc truy cap dén tir tat ca cac doi twong khac.

Thudc tinh “chlphlsx chi c6 thé truy cap dugc tir cac dbi tuong co kiéu “xemay”

Thudc tinh “thoigiansx™, so co thé truy cap duogc tir cac ddi twong c6 kiéu “xemay” va cac ddi tuong
ctia cac 16p con dan xuét tir 16p “xemay”

Luu y: Thong thuong dé an toan cho ving dir liéu cua cac d6i twong nguoi ta tranh dung tién td public,
ma thudng chon tién td private dé ngan can quyén truy cap dén ving di liéu ciia mot 10p tir cac phuong
thirc bén ngoai 16p do.

3.2.5.Ham - Phuong thirc 16p (Method)

Ham hay phuong thirc (method) trong Java 1a khdi 1énh thyc hién cic chie ning, cac hanh vi xir I cia
16p 1én vung dir li¢u.

Khai bao phwong thirc:

<Tién t6> <kiéu trg vé> <Tén phuong thire> (<danh sach dbi s6>)

<khéi Iénh>;

}

Pé xac dinh quyén truy xuat ciia cac ddi twong khac ddi voi cac phuong thirc ciia 16p nguoi ta thuong
dung cac tién td sau:

e public: phuong thirc ¢6 thé truy cap duogc tir bén ngoai 16p khai bao.

e protected: c6 thé truy cap duoc tir 10p khai bao va nhiing 16p dan xuét tir no.

e private: chi dugc truy cap bén trong ban than 16p khai bao.

e static: phuong thuc 16p dung chung cho tit ca cac théhién cua 16p, co nghia 1a phuwong thic d6 ¢ thé
dugc thuc hién ké ca khi khong c6 ddi twong cua 16p chira phuong thirc do.

e final: phuo ng thire ¢6 tién t6 nay khong dugc khai bao chong & cac 16p dan xuét.

e abstract: phuong thirc khéng can cai dat (khong c6 phan source code), s& duoc hién thuc trong céac
16p dan xuat tir 16p nay.

e synchoronized: dung dé ngin cac tic dong cia cac dbi twong khac 1én ddi twong dang xét trong khi
dang ddng bo hoa. Dung trong l4p trinh miltithreads.

<kiéu trg vé>: co thé 1a kiéu void, kiéu co s& hay mot 16p.

<Tén phuong thire>: dat theo qui ude gidng tén bién.

<danh sach théng s6>: c6 thé rong

Luuy:

Thong thuong trong mdt 16p cac phuong thirc nén dugc khai bao dung tir khoa public, khac v6i ving dir
liéu thuong la dung tién td private vi muc dich an toan. Nhitng bién niam trong mot phwong thirc cia 16p
14 c4c bién cuc bd (local) va nén dugc khoia tao sau khi khai bao.

Vi du:

public class xemay

{

public String nhasx;

public String model;

private float chiphisx;

protected int thoigiansx;

// so luong so cua xe may: 3, 4 so

protected int so;

/1 1a bién thh c6 gia trj 14 2 trong tét cd
Il cac thé hién tao ra tir 16p xemay
public static int sobanhxe = 2;

public float tinhgiaban()
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return 1.5 * chiphisx;

}

}
3.2.6.Khéi tao mét doi twong (Constructor)

Contructor that ra 1a mdt loai phuong thic dac biét cua 16p. Constructor dung goi tu dong khi
khoi tao mot the hién cua 16p, co the dung dé khoi gan nhimg gid tri mac dinh. Céc constructor khong
c6 gia tri tra vé, va c6 thé co tham s hoidc khong co tham sd. Constructor phai c¢6 ciing tén véi 16p va
duoc goi dén dung tr khoa new.

Néu mot 16p khong co constructor thi java s& cung cap cho 16p mot constructor mic dinh
(default constructor). Nhirng thudc tinh, bién cua lop s€ dugc khoi tao boi cac gia tri mac dinh (56:
thuong 1a gia tri 0, kiéu luan 1y 1a gia tri false, kiéu d6i twong gi tri null, ...)

Luwu y: thong thudng dé an toan, dé kiém soat va lam chi ma ngudn chuong trinh ching ta nén
khai bao mot constructor cho 16p.

Vi du:

public class xemay

{

...

public xemay()

{

public xemay(String s_nhasx, String s_model,
f_chiphisx, int i_thoigiansx, inti_so);
{

nhasx = s_nhasx;

model = s_model,

chiphisx = f_chiphisx;
thoigiansx = i_thoigiansx;

S0 =1i_S0;

/I hodc

/I this.nhasx = s_nhasx;

/I this.model = s_model;

/I this.chiphisx = f_chiphisx;

// this.thoigiansx = i_thoigiansx;
/ this.so = i_so0;

}

}
3.2.7.Bién this

Bién this la mot bién 4n ton tai trong tit ca cac 16p trong ngdn ngit Java. Mot class trong Java ludn ton
tai mdt bién this, bién this dugc st dung trong khi chay va tham khao dén ban than 16p chua no.
Vidu:

<tién to> class A

{

<tién tc‘;> int <field_1>;

<tién t0> String <field_2>;

/I Contructor cua 16p A

public A(int par_1, String par_2)

{

this.field_1 = par_1,;

this.field_2 = par_2;

}

<tién to> <kiéu tra vé> <method_1>()

{
...
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}

<tién t6> <kiéu trg vé> <method_2>()

{
this.method_1()
...

}

}
3.2.8.Khai bio chong phwong thirc (overloading method)

Viéc khai bao trong mot 16p nhiéu phuong thirc c6 cing tén nhung khac tham sé (khac kiéu dir
liéu, khac s6 luong tham sb) goi 1a khai bao chong phuong thic (overloading method).
Vi du:
public class xemay
{// khai b&o fields...
public float tinhgiaban()
{ return 2 * chiphisx;

public float tinhgiaban(float huehong)
{ return (2 * chiphisx + huehong);

}
}

3.3.Pic diém huéng doi twong trong java

H§ trg nhing nguyén tac co ban cua lap trinh hudng ddi tugng, tat ca cic ngdn ngit 1ap trinh ké
ca java déu c6 ba dic diém chung: tinh déng goi (encapsulation), tinh da hinh (polymorphism), va tinh
ké thira (inheritance).
3.3.1.Doéng goi (encapsulation)

Co ché dong goi trong 1ap trinh hudng dbi tugng giup cho cac ddi tuong diu di mot phan cac
chi tiét cai dat, ctng nhu phan dit liéu cuc bd ciia no, va chi cong bd ra ngoai nhing gi can cong bd dé
trao doi voi cac ddi tugng khac. Hay chiing ta ¢ thé néi d6i twong 13 mot thanh té hd tro tinh dong goi.
Pon vi dong goi co ban cta ngdn ngit java la class. Mot class dinh nghia hinh thirc ctia mot ddi tugng.
Mot class dinh r0 nhiing thanh phﬁn di liéu va cac doan ma cai dat cac thao tac xu 1y trén cac doi tuong
dir liéu d6. Java dung class dé xdy dung nhimg d6i twong. Nhitng d6i twong 1a nhitng thé hién
(instances) cua mot class.

Mot 16p bao gom thanh phan dir liéu va thanh phan xtr Iy. Thanh phan dir liéu ciia mot 16p
thuong bao gom céc bién thanh vién va cac bién thé hién cta 16p. Thanh phan xir 1y 14 cac thao tac trén
cac thanh phan dir liéu, thuong trong java ngudi goi 1a phuong thirc. Phuong thirc 1a mot thuat ngir
huéng ddi tuong trong java, trong C/C++ ngudi ta thudng dung thuat ngi la ham.
3.3.2.Tinh da hinh (polymorphism): _
Tinh da hinh cho phép cai dat cac 16p dan xuat khac nhau tir mot 10p ngudn. Mot ddi tuong co thé co
nhiéu kiéu khac nhau goi 1a tinh da hinh.

Vi du:

class A_Object
{

/...

void method_1()
{

/...

}

}

class B_Object extends A_Object
{

/...

void method_1()

{
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...

}
}

class C

{ public static void main(String[] args)

{ ‘ )

/I Tao mét mang 2 phan ter kiéu A
A_Object arr_Object = new A_Object[2];
B_Object var_1 = new B_Object();

Il Phén tdr dAu tién cia mang arr_Object[0]

tham // chiéu dén 1 dbi tuong kiéu B_Object dén
Xuét // tir A_Object

arr_Object[0] = var_1;

A_Object var_2,;

for (int i=0; i<2; i++)

{

var_2 = arr_Object[i];

var_2.method_1();

}

}

}

Vong lap for trong doan chuong trinh trén:

- Véii=0 thi bién var 2 c6 kiéu 1a B_Object, va lénh var 2.method_1() s& goi thuc hién phuong thirc
method 1 cua 16p B_Object.

- Véii=1 thibién var 2 ¢ kiéu 1a A_Object, va 1énh var 2.method_1() s& goi thuc hién phuong thirc
method 1 cua lép A Object.

Trong vi du trén dbi twrong var 2 c6 thé nhan kiéu A_Object hay B_Object. Hay noi cac khac,
mot bién d6i tuong kiéu A_Object nhur var 2 trong vi du trén co thé tham chiéu dén bat ky dbi tugng
nao cua bat ky 16p con nao cta 16p A_Object (vi du var 2 ¢6 thé tham chiéu dén dbi twong var 1, var_1
1a @i tuong cia 16p B_Object dan xuat tir I16p A_Object). Nguoc lai mot bién ciia 16p con khong thé
tham chiéu dén bat ky ddi twong nao cia 16p cha.
3.3.3.Tinh ké thira (inheritance)

Mot 16p con (subclass) c6 thé ké thira tit ca nhitng ving dir liéu va phuong thirc ciia mot 16p
khac (siéu 16p - superclass). Nhu vy viéc tao mot 16p moi tir mot 16p di biét sao cho cac thanh phan
(fields va methods) ctia 16p cii ciing s& thanh cac thanh phan (fields va methods) cta 16p méi. Khi d6 ta
goi 16p moi 1a 16p dan xuét (derived class) tir 16p cii (superclass). Co thé 16p cii ciing 1a 16p dugc dan
xuat tir mot 16p nao ddy, nhung ddi véi 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 xuét.
class A extends B

{
...

}

3.3.3.1 Khai bao phuong thirc chong

Tinh ké thira gitip cho céac 16p con nhan duoc cac thudc tinh/phuwong thirc public va protected cia 16p
cha. Pong thoi ciing c¢6 thé thay thé cac phuong thirc cta 10p cha bang cach khai bao chdng. Chang han
phuong thirc tinhgiaban() ap dung trong 16p xega s& cho két qua gép 2.5 1an chi phi san xuat thay vi gap
2 chi phi san xuat gibng nhu trong 16p xemay.

Vi du:

public class xega extends xemay

{
public xega()
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{

public xega(String s_nhasx, String s_model, f_chiphisx,
int i_thoigiansx);

{

this.nhasx = s_nhasx;

this.model = s_model;

this.chiphisx = f_chiphisx;

this.thoigiansx = i_thoigiansx;

this.so = 0;

public float tinhgiaban()
{

return 2.5 * chiphisx;

}

} e - ,

Java cung cap 3 tién to/tir khoa dé ho trg tinh ke thira cta 16p:

e public: 16p co thé truy cap tir cac gbi, chuong trinh khac.

e final: Lop hing, 16p khong thé tao dan xuat (khong thé co con), hay doi khi ngudi ta goi 1a 16p “vo
sinh”.

e abstract: L6p triru tuong (khong ¢ khai bao cac thanh phan va cac phuong thic trong 16p triru
tuong). Lop dan xuét s& khai bao, cai dit cu thé cac thudc tinh, phwong thire cua 10p triru tuong.

3.3.3.2 L6p ndi

Lé6p ndi 1a 16p duoc khai bao bén trong 1 16p khac. Lop noi thé hién tinh dong goi cao va cé thé truy
xuat truc tiép bién ctia 16p 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 s€ tao ra hai 16p véi hai files khac nhau: A.class va B.class
3.3.3.3 Lop vo sinh

L6p khong thé co 16p dan xuit tir né (khong c6 16p con) goi 1a 16p “vo sinh”, hay noi cach khac khong
thé ké thira dugc tir mot 16p “vo sinh”. Lop “vo sinh” dung dé han ché, ngin ngira cac 16p khac dan
Xuat tir no.

Dé khai bao mot 16p 14 10p “vd sinh”, chung ta dung tir khoa final class. .
Tat ca cac phuong thirc cta 16p vo sinh déu vo sinh, nhung cac thudc tinh cta 16p vo sinh thi c6 thé
khong vo sinh.

Vi du:

public final class A

{

public final int x;

private inty;
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public final void method_1()

{
Il...

}
public final void method_2()

{
...
}

}
3.3.3.4 Lép triru twong

Lop triru twong 1a 16p khong c¢6 khai bao cac thudc tinh thanh phan va cac phuong thirc. Cac 16p dan
xudt ctia n6 s& khai bao thudc tinh, cai dit cu thé cac phuong thirc cua 16p triru tugng.

Vi du:

abstract class A

{
abstract void method_1();

public class B extends A

{
public void method_1()

{
I cai dat chi tiét cho phwong thire method_1

/[ trong 16p con B.
...

}

public class C extends A

{
public void method_1()

{
I cai dat chi tiét cho phwong thire method_1

/ trong 16p con C.
...

}

} o

Lwu y: Cac phuong thitc dugc khai bao dung cac tién to

private va static thi khong duoc khai bao 1a triru tugong

abstract. Tién t6 private thi khong thé truy xudt tir cic 10p dan xuét, con tién td static thi chi dung
riéng cho 16p khai bdo ma thoi.

3.3.3.5 Phuwong thire finalize()

_ Trong java khong c6 kiéu dit liéu con tré nhu trong C, ngudi lap trinh khong can phai qua ban
tam vé viéc cap phat va giai phong vung nhd, s& c6 mét trinh don dep hé thong dam trach viéc nay.
Trinh don dep hé thong s& don dep ving nhé cap phat cho cac d6i twong trudc khi hay mot ddi tugng.
Phuong thuc finalize() 1a mot phuong thirc dic biét dugce cai dit sin cho cac 16p. Trinh don dep hé
thdng s& goi phuong thirc nay trudc khi huy mot ddi twong. Vi vay viée cai dit mot sb thao tac giai
phong, don dep ving nhd da cap phat cho cac ddi twong dir lidu trong phuong thie finalize() s& gitip
cho ngudi 1ap trinh chi dong kiém soat t6t qua trinh hity ddi tugng thay vi giao cho trinh don dep hé
thong ty dong. Pong thoi viée cai dit trong phuong thire finalize() sé giup cho bd nhé duge giai phong
t6t hon, gop phan cai tién tbc d6 chuong trinh.

Vi du:
class A

{
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/I Khai bao céac thudc tinh
public void method_1()

{
...

protected void finalize()
{
/1 C6 thé dung dé dbng tat cg cac két ndi

/1 vao co'sé dir liéu trute khi hdy déi tuong.
/...

}

}
3.4.G6i (packages)

Viéc dong gbi cac 10p lai tao thanh mot thu vién ding chung goi 1a package. Mot package c6 thé
chtra mot hay nhiéu 16p bén trong, dong thoi ciing c6 thé chira mot package khac bén trong.

Dé khai biao mot 16p thudc mot goi nao ddy ta phai ding tir khoa package. Dong khai bao goi
phai 1a dong dau tién trong tap tin khai bao 16p. Cac tap tin khai bao 16p trong ciing mot goi phai dugc
luu trong cung mot thu muc.

Luwu y: Viéc khai bao import tit ca cac 10p trong goi s& 1am ton bd nhé. Thong thuong chung ta
chi nén import nhiing 16p can dung trong chuong trinh.

Vi du:
package phuongtiengiaothong;
class xemay

{
..

}

class xega extends xemay

{
...

}

Khi d¢6 mudn st dung 16p xemay véao chuong trinh ta s& khai bao nhu sau:

import phuongtiengiaothong.xemay;

3.5.Giao dién (interface)

3.5.1.Khai niém interface:

Nhu chung ta dd biét mot 10p trong java chi c6 mot siéu 16p truc tiép hay mot cha duy nhat (don thira
ké). Dé tranh di tinh phuc tap cta da thira ké (multi-inheritance) trong lap trinh hudng ddi tuong, Java
thay thé bang giao tiép (interface). Mot 16p c6 thé co nhidu giao tiép (interface) véi cac 16p khac dé
thira huong thém ving dit liéu va phuong thirc ctia cc giao tiép nay.

3.5.2.Khai bao interface:

Interface dugc khai bao nhu mot 16p. Nhung cac thude tinh cua interface 1a cac hing (khai bao dung tir
khoa final) va cac phuong thirc cia giao tiép 1a triru tugng (mic du khong co tir khoa abstract). Trong
cac 10p o cai dit cac interface ta phai tién hanh cai dit cu thé cac phuong thirc nay.

Vi du:

public interface sanpham

{ static final String nhasx = “Honda VN”’;

static final String dienthoai = ““08-8123456";

public int gia(String s_model);

}

/I khai bao 1 16p co cai dat interface

public class xemay implements sanpham

{// cai dat lai phuiong thire cda giao dién trong 16p
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public int gia(String s_model)

{

if (s_model.equals(*“20057*))
return (2000);

else

return (1500);

public String chobietnhasx()
{

return (nhasx);

}

} o ,

Co6 mdt van de khac voi 16p 1a mét giao dién (interface) khong chi cé mdt giao dién cha tryc ti€ép ma co
thé dan xuat cung lic nhiéu giao dién khac (hay c6 nhiéu giao dién cha). Khi d6 no s& ké thira tat ca cac
gi4 tri hang va cic phuong thirc clia cac giao dién cha. Cac giao dién cha dugc liét ké thanh chudi va
cach nhau boi ddu phay “,”. Khai bao nhu sau:

public interface InterfaceName extends interfacel, interface2,

interface3

{
...

}
3.5.3.Vi du minh hoa

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

/I Binh ngha 16p trivu tuong co'sé tén Shape trong

/I tép tin Shape.java

public abstract class Shape extends Object

{

/1 trg vé dién tich ciia mét ddi tuong hinh hoc shape

public double area()

{

return 0.0;

}

/1 trd vé thé tich cda mét dbi tuomg hinh hoc shape
public double volume()

{

return 0.0;

}
/1 Pherong thire triru tuong cén phai duoc hién thuc

/I trong nhiing 16p con dé trg vé tén dbi tuong
/I hinh hoc shape thich hop

public abstract String getName();
} 1/ end class Shape

/I BDinh ngh 16p Point trong tép tin Point.java
public class Point extends Shape

{

protected int x, y; // Toa do x, y cdia 1 diém

I constructor khdng tham sé.
public Point()

{
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setPoint( 0, 0);

} ,

/I constructor c6 tham so.

public Point(int xCoordinate, int yCoordinate)

{

setPoint( xCoordinate, yCoordinate );

}

Il gan toa db x, y cho 1 diém

public void setPoint( int xCoordinate, int yCoordinate )

;[< = xCoordinate;

y = yCoordinate;

}

1114y toa db x ctia 1 diém

public int getX()

{

return x;

}

114y toa d6 y cta 1 diém

public int getY()

{

returny;

}

/1 Thé hién toa db cda 1 diém dubi dang chudi
public String toString()

Eeturn "T"+x+" "y + T

}

/1 trd vé tén cua dbi tuong shape
public String getName()

{

return "Point";

} 1/ end class Point

Dinh nghia mot 16p cha Shape 1a mét 16p triru twong din xudt tir Object va c6 3 phuong thirc
khai bao dung tién t6 public. Phuong thirc getName() khai bao triru twong vi vdy nd phai dugc hign
thuc trong cac 16p con. Phuong thirc area() (tinh dién tich) va phuong thic volume() (tinh thé tich)
dugc dinh nghia va tra vé 0.0. Nhiig phuong thirc nay s& dugc khai bao chong trong cac 16p con dé
thuc hién chirc nang tinh dién tich ciing nhu thé tich phu hop véi nhimg d6i twong hinh hoc tuong tng
(duong tron, hinh try, ...)
L6p Point: dan xuét tir 1op Shape. Mot diém thi co dién tich va thé tich 13 0.0, vi vdy nhiing phuong
thirc area() va volume() ciia 16p cha khong can khai bao chdng trong 16p Point, ching dugc thira ké
nhu d dinh nghia trong 16p triru tuong Shape. Nhitng phuong thirc khac nhu setPoint(...) dé gan toa
do x, y cho mot diém, con phuong thuc getX(), getY() tra vé toa do x, y cia mot diém. Phuong thure
getName() 13 hién thuc cho phuong thirc triru twong trong 16p cha, néu nhu phuong thirc getName() ma
khong dugc dinh nghia thi 16p Poeint 12 mdt 16p triru tuong.
/I BDinh ngh 16p Circle trong tap tin Circle.java
public class Circle extends Point
{ /I Dé&n xuét tir 16pPoint
protected double radius;
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I/ constructor khéng tham sé
public Circle()

{

/I ngdm goi dén constructor cta I6p cha
setRadius( 0);

}

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

{

I goi constructorcda 16p cha
super( xCoordinate, yCoordinate );
setRadius( circleRadius );

}
/I Gan ban kinh cda dudng tron
public void setRadius( double circleRadius )

{

radius = ( circleRadius >= 0 ? circleRadius:0 );
}

/I L&y ban kinh cda dubng tron

public double getRadius()

{

return radius;

}
/[ Tinh dién tich duong tron Circle

public double area()

{

return Math.P1 * radius * radius;

}

/I Biéu dién dubmg tron bang mét chudi
public String toString()

{

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

Yoo

/I tra vé tén cua shape

public String getName()

{

return "Circle";

}// end class Circle .

L6p Circle dan xuat tir 16p Point, mot duong tron cé thé tich 1 0.0, vi vay phuong thirc volume() ciia
16p cha khong khai bao chong, n6 sé thira ké tir 16p Point, ma 16p Point thi thira ké tir 16p Shape. Dién
tich dudng tron khac véi mot diém, vi vay phuong thic tinh dién tich area() dugc khai bao chong.
Phuong thirc getName() hién thuc phuong thirc triru tegng da khai bao trong 16p cha, néu phuong thirc
getName() khong khai bao trong 16p Circle thi no s& ké thira tir 16p Point. Phuong thirc setRadius
dung dé gan mot ban kinh (radius) méi cho mot ddi tuong duong tron, con phuong thirc getRadius tra
vé ban kinh ctia mot ddi twong dudng tron.

/I BDinh ngh@ 16p hinh try Cylinder
/I trong tép tin Cylinder.java.
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public class Cylinder extends Circle
{

/I chiéu cao cda Cylinder

protected double height; )

/I constructor khdng c6 tham so
public Cylinder()

{

I ngdm goi dén constructor cta I6p cha
setHeight( 0 );

}

I/ constructor cé tham s

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

{

/I Goi constructor cua 16p cha

super( cylinderRadius, xCoordinate,
yCoordinate );

setHeight( cylinderHeight );

}

// Gén chiéu cao cho Cylinder

public void setHeight( double cylinderHeight )
{

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

Yoo

/I L&y chiéu cao cda Cylinder

public double getHeight()

{

return height;

}

/I Tinh dién tich xung quanh cda Cylinder
public double area()

{

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

} i

// Tinh thé tich cda Cylinder

public double volume()

{

return super.area() * height;

L
/1 Biéu dién Cylinder bang mét chudi
public String toString()

{
return super.toString() + "; Height =" + height;

|
Il tra vé tén cua shape
public String getName()

{

return "Cylinder";

}
} 1/ end class Cylinder
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L6p Cylinder dan xuat tir 16p Circle. Mot Cylinder (hinh try) c6 dién tich va thé tich khac véi mot
Circle (hinh tron), vi vay ca hai phuong thiic area() va volume() can phai khai bao chong. Phuong thirc
getName() 14 hién thuc phuong thire triru tugng trong 16p cha, néu phuong thic getName() khong khai
bao trong 16p Cylinder thi n6 s& ké thira tir 16p Circle. Phuong thirc setHeight ding dé gan chiéu cao
moéi cho mot dbi tuong hinh try, con phuong thirc getHeight tra vé chiéu cao ciia mot ddi tuong hinh
tru.

/] Test.java

/1 Kiém tra tinh ké thera cda Point, Circle, Cylinder véi

/l'16p triru tuong Shape.

/I Khai bao the/vién

import java.text.DecimalFormat;
public class Test

{

/1 Kiém tra tinh ké thera cda cac dbi tuong hinh hoc
public static void main( String args[] )

{

/I Tao ra cac dbi tuong hinhhoc

Point point = new Point( 7, 11);

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

Cylinder cylinder = new Cylinder( 10, 3.3, 10, 10);
I Tao mét méng cac dbi tuong hinh hoc

Shape arrayOfShapes[] = new Shape[ 3 ];

/1 arrayOfShapes[ 0 ] 1a mét dbi tuong Point
arrayOfShapes[ 0 ] = point;

/1 arrayOfShapes[ 1 ] 1a mét dbi tuong Circle
arrayOfShapes[ 1 ] = circle;

/1 arrayOfShapes[ 2 ] 1a mét ddi tuong cylinder
arrayOfShapes[ 2 ] = cylinder;

/I L&y tén va biéu dién cda méi dbi tuong hinh hoc
String output =

point.getName() + ": " + point.toString() + "\n" +
circle.getName() + ": " + circle.toString() + "\n" +
cylinder.getName() + ": " + cylinder.toString();
DecimalFormat precision2 = new DecimalFormat(
"0.00");

/I duyét méng arrayOfShapes |4y tén, dién tich, thé tich
/I cdia méi dbi tuong hinh hoc trong méng.

for (inti=0; i < arrayOfShapes.length; i++)

{

output += "\n\n" + arrayOfShapes[ i ].getName() +
" " + arrayOfShapes] i].toString() +

"\nArea ="+

precision2.format( arrayOfShapes[ i ].area() ) +
"\nVolume =" +

precision2.format( arrayOfShapes| i ].volume() );

}

System.out.printin(output);

System.exit( 0);
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} /I'end class Test

Két qua thyc thi chuong trinh: i

Vi dy 2: Tuong tu vi du I nhung trong vi du 2 ching ta dung interface d¢ dinh nghia cho Shape thay vi
mdt 16p triru tuong. Vi vy tat ca cac phuong thire trong interface Shape phai dugc hién thyc trong 16p
Point 1a 16p cai dat truc tiép interface Shape.

/I BDinh ngh/a mét interface Shape trong tép tin shape.java

public interface Shape

{

/I Tinh dién tich

public abstract double area();

// Tinh thé tich

public abstract double volume();
/1 trg vé tén cua shape

public abstract String getName();
}

Lép Point cai dat/hién thuc interface tén shape.

/I BDinh ngh 16p Point trong tép tin Point.java
public class Point extends Object implements Shape
{

protected int x, y; // Toa do x, y cla 1 diém

I constructor khong tham sé.

public Point()

{

setPoint( 0, 0);

} ,

/I constructor c6 tham so.

public Point(int xCoordinate, int yCoordinate)

{

setPoint( xCoordinate, yCoordinate );
75

}

/I gan toa dé x, y cho 1 diém
public void setPoint( int xCoordinate, int yCoordinate )

{

x = xCoordinate;

y = yCoordinate;

}

I/ 14y toa db x cta 1 diém
public int getX()

{

return x;
}
114y toa d6 y cta 1 diém

public int getY()
{

returny;

}

/I Thé hién toa db cda 1 diém dubi dang chudi
public String toString()
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{

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

/[ Tinh dién tich

public double area()

{

return 0.0;

}
// Tinh thé tich

public double volume()
76
{

return 0.0;

}

/1 trg vé tén cua dbi tuong shape
public String getName()

{

return "Point";

} 1/ end class Point

Lép Circle 1a 16p con cua 16p Point, va cai dat/hién thue gian
tiép interface tén shape.

/I BDinh ngh@ 16p Circle trong tap tin Circle.java

public class Circle extends Point

{ /I Dan xuat tcr lopPoint

protected double radius;

/I constructor khong tham so

public Circle()

{

I ngdm goi dén constructor cta I6p cha
setRadius( 0);

}

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

{

I goi constructorcda 16p cha
super( xCoordinate, yCoordinate );
setRadius( circleRadius );

}
77

/I Gan ban kinh cda dudng tron
public void setRadius( double circleRadius )

{

radius = ( circleRadius >= 0 ? circleRadius:0 );
}

/I L&y ban kinh cda dubng tron

public double getRadius()

{

return radius;

}
Trang 37



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

{

return Math.PI * radius * radius;

}

// Biéu dién dudng tron bang mét chudi
public String toString()

{

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

Yoo

/I tra vé tén cta shape

public String getName()

{

return "Circle";

} 1/ end class Circle
/I BDinh ngh@ 16p hinh try Cylinder
/ trong tap tin Cylinder.java.

78
public class Cylinder extends Circle
{
// chiéu cao cda Cylinder
protected double height; )
/I constructor khéng c6 tham so
public Cylinder()

{

I/ ngdm goi dén constructor cda I6p cha
setHeight( 0 );

}

I constructor ¢6 tham sé

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

{

/I Goi constructor cta I16p cha

super( cylinderRadius, xCoordinate,
yCoordinate );

setHeight( cylinderHeight );

}

/1 Géan chiéu cao cho Cylinder

public void setHeight( double cylinderHeight )
{

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

Yoo

/I L&y chiéu cao cda Cylinder

public double getHeight()

{

return height;

}
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/l Tinh dién tich xung quanh cda Cylinder
public double area()

{

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

}
/I Tinh thé tich cda Cylinder

public double volume()

{

return super.area() * height;

r o
/1 Biéu dién Cylinder bang mét chudi
public String toString()

{
return super.toString() + "; Height =" + height;

}

/1 trd vé tén cda shape
public String getName()
{

return "Cylinder";

}

} 1/ end class Cylinder

/] Test.java

/1 Kiém tra tinh ké thera cda Point, Circle, Cylinder véi
/I interface Shape.

Il Khai bao thevién

import java.text.DecimalFormat;
80
public class Test

{

/1 Kiém tra tinh ké thira cda cac dbi tuong hinh hoc
public static void main( String args[] )

{

/I Tao ra cac dbi tuong hinhhoc

Point point = new Point( 7, 11);
Circle circle = new Circle( 3.5, 22, 8);
Cylinder cylinder = new Cylinder( 10, 3.3, 10, 10 );

Il Tao mét mdng cac dbi tuong hinh hoc

Shape arrayOfShapes[] = new Shape[ 3 ];

// arrayOfShapes[ 0 ] 1a mét dbi tuong Point
arrayOfShapes[ 0 ] = point;

I/ arrayOfShapes[ 1 ] 1a mét dbi tuong Circle
arrayOfShapes[ 1 ] = circle;

Il arrayOfShapes[ 2 ] 1a mét dbi tuong cylinder
arrayOfShapes[ 2 ] = cylinder;

/I L&y tén va biéu dién cda méi dbi tuong hinh hoc
String output =

point.getName() + "': " + point.toString() + "\n" +
circle.getName() + ": " + circle.toString() + "\n" +
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cylinder.getName() + ": " + cylinder.toString();
DecimalFormat precision2 = new DecimalFormat(
"0.00");

/I duyét méng arrayOfShapes |4y tén, dién tich, thé tich
I/ cia méi dbi tuiong hinh hoc trong mang.

for (inti=0; i < arrayOfShapes.length; i++)

{

output += "\n\n" + arrayOfShapes[ i ].getName() +
" " + arrayOfShapes] i].toString() +

"\n Area ="+

precision2.format( arrayOfShapes[ i ].area() ) +
"\nVolume =" +

precision2.format( arrayOfShapes| i ].volume() );

}

System.out.printIn(output);

System.exit( 0);

}

} /l'end class Test

Két qua thyc thi chuong trinh:
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Chuwong 4: THIET KE GIAO DIEN NGUOI DUNG
4.1.Mé dhu

Chuong nay cung cép cho sinh vién nhiing kién thiic co ban dé xay dung giao dién (Graphic
User Interface - GUI) cia chuong trinh tmg dung bang ngdn ngit java:

- Nhing nguyén tic thiét ké giao dién.

- Nhimng thu vién, gbi xay dung giao dién: gdm nhimng 16p (class), nhiing giao tiép (interface)
quén 1y sy kién va nhitng thanh phan (components) xay dung nén giao dién ngudi dung.

- B0 quan ly trinh bay (layout managers)

- Xt ly su kién

Trong khuon kho6 gido trinh 1ap trinh java cin ban nay chung t6i trinh bay viéc thiét ké GUI
dung thu vién awt (abstract windows toolkit). Viéc thiét két GUI sé& tryc quan, uyén chuyén hon khi
chung ta sir dung thu vién JFC (Java Foundation Class) s& giéi duoc gi6i thidu trong chuyén dé java
nang cao.
4.2.Gié6i thiéu thw vién awt

Thu vién awt 1 b thu vién dung dé xay dung giao dién ngudi ding cho mét chuong trinh tng
dung c6 ddy du cac thanh phan co ban nhu: Label, Button, Checkbox, Radiobutton, Choice, List, Text
Field, Text Area, Scrollbar, Menu, Frame. .. Giéng nhu cac API cia Windows, java cung cip cho nguoi
1ap trinh thu vién awt. Nhung khac voi cac ham API, thu vién awt khong phu thude hé diéu hanh. Thu
vién awt 1 nén tang, co s§ gitp cho ching ta tiép can v4i thu vién mo rong JFC hiéu qua hon.

Céu triic cay phan cap cua tat ca nhitng 16p trong thu vién awt chiing ta ¢ thé xem chi tiét trong
tai liéu kém theo bo cong cu j2se (phan API Specification)
4.3.Cac khai niém co ban
4.3.1.Component

Component 1a mot dbi tuong co biéu dién dd hoa dugc hién thi trén man hinh ma nguoi dung co
thé twong tac dugc. Chang han nhu nhimg nit nhan (button), nhitng checkbox, nhing scrollbar,... Lop
Component 1a mdt 16p triru tugng. java.lang. Object java.awt.Component
4.3.2.Container
Container 1a d6i twong vét chira hay nhitng d6i twong c6 kha ning quan 1y va nhom cac ddi trong khac
lai. Nhitng dbi tuong con thudc thanh ph?m awt nhu: button, checkbox, radio button, scrollbar, list,...
chi st dung duoc khi ta dua n6 vao khung chira (container).
Mot s6 doi twgng container trong Java:

e Panel: Dbi tuong khung chira don gian nhét, dung dé nhom céc dbi tuong, thanh phﬁn con lai.
Mot Panel c6 thé chia bén trong mét Panel khac. java.lang. Object +--java.awt.Component +--java.awt.Container
+--java.awt.Panel

¢ Frame: khung chira Frame 1a mot ctra s6 window han hoi ¢ muc trén ciing bao gdm mét tiéu
déu va mot duong bién (border) nhu cic ing dung windows théng thuong khac. Khung chira Frame
thuong dugc st dung dé tao ra cira s6 chinh cua cac ing dung. java.lang.Object +-java.awt.Component +--

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

e Dialogs: day 1a mot cira so6 dang hop hoi thoai (cira sé6 dang nay con duoc goi 1a pop-up
window), ctra s6 dang nay thuong duoc ding dé dua ra thong bao, hay dung dé lay dir liéu nhap tir
ngoai vao thong qua cac dbi tugng, thanh phan trén dialog nhu TextField chang han. Dialog ciing 1a
mot cira s6 nhung khéng diy du chirc ning nhu d6i twong khung chia Frame. java.lang.Object +--
java.awt.Component +--java.awt.Container +--java.awt. Window
+--java.awt.Dialog

e ScrollPanes: 13 mt khung chtra twong tu khung chura Panel, nhung c¢6 thém 2 thanh trugt
gitp ta t6 chirc va xem dugc cac ddi tugng 16n choan nhiéu chd trén man hinh nhu nhiing hinh anh hay
van ban nhiéu dong. java.lang.Object +--java.awt.Component +--java.awt.Container
+--java.awt.ScrollPane
4.3.3.Layout Manager

_ Khung chira container nhan cac dbi twong tir bén ngoai dua vao va nd phai biét 1am thé nao dé
t6 chirc sap xép “chd ¢” cho cac ddi tugng d6. Mdi ddi tugng khung chira déu c6 mot bo quan 1y chiu
trach nhiém thyc hién cong viéc day do 1a b quan ly trinh bay (Layout Manager). Cac bg quan ly trinh
bay ma thu vién AWT cung cép cho ta bao gdm:

Trang 41



e FlowLayout: Sip xép cac dbi twong i trdi qua phdi va tiv trén xuéng dwdi. Cac dbi tugng
déu giit nguyén kich thudc ctia minh.

e BorderLayout: Cac d6i tuong duoc dit theo cac dudng vién cua khung chira theo cac canh
West, East, South, orth va Center tirc Dong, Tay, Nam, Bic va Trung am hay Trai, Phai, Trén, Dudi va
Gitra tuy theo cach nhin cta ching ta.

* GridLayout: Tao mdt khung lu6i v6 hinh véi cac 6 bang nhau. Cac d6i twong s& dat vira kich
thudc v6i timg 6 d6. Thu tu sap xép cling tir trai qua phai va tir trén xubng dudi.

e GridBagLayout: Tuong tu nhu GridLayout, cac d6i twong khung chta ciing dugc dua vao
mot ludi vo hinh. Tuy nhién kich thudc cac dbi tuong khong nhét thiét phai vira vdi 1 6 ma c6 thé 1a 2,
3 6 hay nhiéu hon tiry theo cac rang budc ma ta chi dinh thong qua d6i twong GridBagConstraint.

e Null Layout: Cach trinh bay tu do. Dbi v6i cach trinh bay nay nguoi lap trinh phai tu dong
lam tét ca tir viée dinh kich thude cua cac dbi tuong, cling nhu xac dinh vi tri ciia n6 trén man hinh. Ta
khong phu thudc vao nhitng rang budc dong, tay , nam, bic gi ca.
4.4.Thiét ké GUI cho chwong trinh
4.4.1.Tao khung chira cira s6 chwong trinh

Thong thudng dé tao cira s6 chinh cho chuong trinh ing dung ta tién hanh cac budc:

- Tao ddi tuong Frame

- Xac dinh kich thuéc cua Frame

- Thé hién Frame trén man hinh
Vi du:
import java.awt.*;
class FrameDemo

{

public static void main(String args[])

{

/I Tao déi tuong khung chiraFrame

Frame fr = new Frame("My First Window") ;
/I Xac dinh kich thutre, vi tri ciia Frame

fr.setBounds(0, 0, 640, 480);

/I Hién thj Frame

fr.setVisible(true);

}

'

Két qua thuc thi chuong trinh:

4.4.2.Tao hé thong thye don .
Dbi vai thu vién awt, dé xay dung hé thong thuc don cho chwong trinh ng dung chung ta c6 thé ding
cac 16p MenuBar, Menu, Menultem, MenuShortcut.

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

import java.awt.*;

import java.awt.event.*;

class Calculator

{

public static void main(String[] args)

{

Menu
MenuBar
Menultem

createMenu();

}

private static void createMenu()

{

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

/I 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(pasteltem);

Menu menuHelp = new Menu("Help");

Menultem hTopicltem = new Menultem(*"Help Topics");
Menultem hAboutltem = new Menultem(*'About
Calculator");

menuHelp.add(hTopicltem);
menuHelp.addSeparator();
menuHelp.add(hAboutltem);

menu.add(menuFile);

menu.add(menuHelp);

fr.setMenuBar(menu);

fr.setBounds(100, 100, 300, 200);
fr.setTitle("Calculator™);

[[fr.setResizable(false);

fr.setVisible(true);

Il xt¥ ly bién s kién dong cira sé ung dung.
fr.addWindowListener(
new WindowAdapter()

public void windowClosing(WindowEvent €)

{
System.exit(0);
}
b
}
Y
Két qua thuc thi chuong trinh:
4.4.3.Gin Component vao khung chira
Pé gin mot thanh phan, mot d6i twong component vao mét ctra s6 (khung chira) chiing ta ding
phuong thirc add cua d6i twong khung chira container.
Vi du:
import java.awt.*;
class AddDemo

{

public static void main(String args[])

{

/I Tao dbi tuong khung chiraFrame

Frame fr = new Frame("AddDemo App");
Il Tao dbi tuong Component

Button buttOk = new Button(*“OK™);

I G&n dbi tuong ndt nhén vao khung chira
fr.add(buttOKk);

/I Xac dinh kich thutre, vi tri cta Frame
fr.setSize(100, 100);
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/I Hién thj Frame
fr.setVisible(true);
}
Y
Két qua thuc thi chuong trinh:
4.4.4.Trinh bay ciac Component trong khung chira
Nhu chung ta da biét khung chtra container nhén cac ddi tugng tir bén ngoai dwa vao va né phai
biét 1am thé nao dé to chuc sap xép “chd ¢” cho cac dbi tugng d6. Mdi ddi twong khung chira déu c6
mot b quan 1y chiu trach nhiém thyuc hién cong viée day d6 1a bo quéan 1y trinh bay (Layout Manager).
Chung ta s& tim hiéu chi tiét vé cac kiéu trinh bay cia thu vién AWT. Interface LayoutManager dinh
nghia giao tiép cho nhimng 16p biét dugc 1am thé nao dé trinh bay nhiing trong nhiing containers
4.4.4.1 FlowLayout
Public class FlowLayout extends Object implements LayoutManager, Serializable
Dbi v6i mot container trinh bay theo kiéu FlowLayout thi:
e Cac component gin vao dugc sap xép theo thir ty tir trai sang phai va tir trén xuéng dudi.
e Cac component c6 kich thudc nhu mong mudn.
e Néu chiéu rong ctia Container khong du chd cho cac component thi chung ty dong tao ra mot
dong méi.
e FlowLayout thuong duoc ding dé dé sap xép cac button trong 1 panel.
e Chung ta co thé diéu chinh khoang cach giita cac component.
Vi du:
import java.awt.*;
import java.lang.Integer;
class FlowLayoutDemo

{

public static void main(String args[])

{

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 (int i=0; i<5; i++)

{
li.add(Integer.toString(i));

}

fr.add(li);

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

/1 pherong thike pack() duoc goi sé 1am cho cia sé

[/l hién hanh sé c6 kich thutc vira véi kich thutce
// trinh bay bé tri nhing thanh phén con cda no.
fr.pack();

fr.setVisible(true);

}
'
Két qua thyc thi chuong trinh:
4.4.4.2 BorderLayout
public class BorderLayout extends Object implements LayoutManager2, Serializable D6i véi
mot container trinh bay theo kiéu BorderLayout thi:

Trang 44



e Bo trinh bay khung chtra dugc chia lam 4 vung:
NORTH, SOUTH, WEST, EAST va CENTER. (Péng, Tay, Nam, Bic va trung tam). B9 trinh bay loai
nay cho phép sip xép va thay ddi kich thudc ciia nhitng components chira trong né sao cho vira véi 5
vung PONG, TAY, NAM, BAC, TRUNG TAM.
e Khoéng cin phai gin component vao cho tit ca cac ving.
e Céic component & ving NORTH va SOUTH c¢6 chiéu cao tity ¥ nhung c6 chiéu rong ding
bang chiéu rong ving chia.
e Cac component & ving EAST va WEST c¢6 chiéu rong tily ¥ nhung ¢ chidu cao ding bang
chiéu cao ving chira.
e Cac component & ving CENTER c¢6 chiéu cao va chiéu rong phu thuc vao cac ving xung
quanh.
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 args[])

{

Frame fr = new BorderLayoutDemo ("'BorderLayout
Demo™);

fr.pack();

fr.setVisible(true);

}
Y
Két qua thuc thi chuong trinh:
4.4.4.3 GridLayout
public class GridLayout extends Object implements LayoutManager D6i véi mot container trinh bay
theo kiéu GridLayout thi:
e B0 trinh bay tao mot khung ludi vo hinh véi cac 6 bang nhau.
e Cac ddi tuong s& dat vira kich thude véi timg 6 d6. Thir tu sép xép tir trai 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));
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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:"));

f.add(new TextField());

f.pack();

f.setVisible(true);

}

1

Két qua thuc thi chuong trinh:

4.4.4.4 GridBagLayout

public class GridBagLayout extends Object implements LayoutManager2 (public interface
LayoutManager2 extends LayoutManager) D6i voi mot container trinh bay theo kiéu GridBagLayout
thi:

e Cac componets khi dugc dua vao khung chira s€ dugc trinh bay trén 1 khung ludi vo hinh
tuong ty nhu GridLayout. Tuy nhién khac véi GridLayout kich thudc cac ddi twong khong nhét thiét
phai vira voi 1 6 trén khung ludi ma c6 thé 1a 2, 3 6 hay nhiéu hon tily theo cic rang budc ma ta chi
dinh thong qua d6i twong GridBagConstraints.

e Lop GridBagConstraints dan xuat tir 16p Object. Lép GridBagConstraints dung dé chi dinh
rang budc cho nhitng components trinh bay trong khung chtra container theo kiéu GridBagLayout.

0 gridx, gridy: vi tri 6 ctia khung luéi vo hinh ma ta s& dua ddi twong con vao

o gridwidth, gridheight: kich thuéc hay ving trinh bay cho déi tugng con.

o Insets: 1a mot bién dbi tuong thude 16p Inset dung dé qui dinh khoang cach bién phan cach theo 4
chiéu (trén, dudi, trai, phai).

0 weightx, weighty: chi dinh khoang cach 16n ra twong ddi ca cac ddi twong con véi nhau

Vi du:

import java.awt.*;

public class GridBagLayoutDemo

{

public static void main(String arg[])

{

Frame f = new Frame("GridBagLayout Demo");
/[ Thiet lap layout manager

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

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

f.setLayout(layout);

// Tao ra 9 nut nhan

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

Button[] buttons = new Button[9];

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

{

buttons[i] = new Button (buttName[i]);

}

/I Rang buoc cac nut nhan cach nhau 2 pixel
constraints.insets = new Insets(2,2,2,2);

/I Qui dinh cac nut nhan se thay doi kich thuoc
// theo ca 2 chieu

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

constraints.gridy = 1;

constraints.gridheight = 2;
constraints.gridwidth = 1;
layout.setConstraints(buttons[0], constraints);
/I Rang buoc cho nut nhan thu 2
constraints.gridx = 2;

constraints.gridy = 1;

constraints.gridheight = 1;
constraints.gridwidth = 2;
layout.setConstraints(buttons[1], constraints);
/I Rang buoc cho nut nhan thu 3
constraints.gridx = 2;

constraints.gridy = 2;

constraints.gridheight = 1;
constraints.gridwidth = 1;
layout.setConstraints(buttons[2], constraints);
/I Rang buoc cho nut nhan thu 4
constraints.gridx = 1;

constraints.gridy = 3;

constraints.gridheight = 1;
constraints.gridwidth = 2;
layout.setConstraints(buttons[3], constraints);
// Rang buoc cho nut nhan thu 5
constraints.gridx = 3;

constraints.gridy = 2;

constraints.gridheight = 2;
constraints.gridwidth = 1;
layout.setConstraints(buttons[4], constraints);
/I Rang buoc cho nut nhan thu 6
constraints.gridx = 4;

constraints.gridy = 1;

constraints.gridheight = 3;
constraints.gridwidth = 1;
layout.setConstraints(buttons[5], constraints);
// Tu nut thu 7 tro di khong can rang buoc

/I thay vi doi kich thuoc

constraints.fill = GridBagConstraints.NONE;
/I Rang buoc cho nut nhan thu 7
constraints.gridx = 1;

constraints.gridy = 4;

constraints.gridheight = 1;
constraints.gridwidth = 1;
constraints.weightx = 1.0;
layout.setConstraints(buttons[6], constraints);
// Rang buoc cho nut nhan thu 8
constraints.gridx = 2;

constraints.gridy = 5;

constraints.gridheight = 1;
constraints.gridwidth = 1;
constraints.weightx = 2.0;
layout.setConstraints(buttons[7], constraints);
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/I Rang buoc cho nut nhan thu 9
constraints.gridx = 3;
99

constraints.gridy = 6;
constraints.gridheight = 1;
constraints.gridwidth = 1;
constraints.weightx = 3.0;
layout.setConstraints(buttons[8], constraints);
[/l Dua cac nut nhan khung chua chuong trinh
for (int i=0;i<9;i++)
f.add(buttons[i]);
f.pack();
f.setVisible(true);
}
Y
Két qua thuc thi chuong trinh:
4.4.4.5 Null Layout

Mot khung chtra duoc trinh bay theo kiéu Null Layout c6 nghia 13 ngudi 1ap trinh phai ty lam tat
ca tir viée qui dinh kich thudc cua khung chira, ciing nhu kich thudc va vi tri cua timg ddi tuong
component trong khung chira.

Dé thiét 1ap cach trinh bay 1a Null Layout cho mdt container ta chi viéc goi phwong thirc
setLayout(null) v&i tham s 14 null.
Mot s6 phuong thic cia 16p triru twong Component dung dé dinh vi va qui dinh kich thudc cua
component khi dua chung vao khung chira trinh bay theo kiéu kiéu tir do:
0 Public void setLocation(Point p)
0 Public void setSize(Dimension p)
0 Public void setBounds(Rectangle r)
Vi du:
0 MyButton.setSize(new Dimension(20, 10));
0 MyButton.setLocation(new Point(10, 10));
0 MyButton.setBounds(10, 10, 20, 10);
import java.awt.*;
class NullLayoutDemo

{

public static void main(String args[])

{

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 (int i=0; i<5; i++)

{

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

}

li.setBounds(200, 50, 50, 50);
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);
}
Y
Két qua thuc thi chuong trinh:
4.4.5.Cac d6i twong khung chira Container

Nhu ching ta d biét container 1a d6i twong khung chia c6 kha nang quan ly va chira cac d6i
tugng (components) khac trong no. Cac components chi c¢6 thé sir dung duoc khi dua n6 vao 1 ddi
tugng khung chta 1a container. MJi container thudng gin véi mot LayoutManager (FlowLayout,
BorderLayout, GridLayout, GridBagLayout, Null Layout) qui dinh cich trinh bay va bd tri cac
components trong mt container.

Céc loai container trong java: Frame, Panel, Dialog, ScrollPanes.
4.4.5.1 Khung chira Frame

java.lang.Object +--java.awt.Component +--java.awt.Container +--java.awt. Window
+--java.awt.Frame

Khung chtra Frame 1a mot cira sé window hin hoi & muc trén cing bao gdm mét tiéu déu va
mot duong bién (border) nhu cac ing dung windows thong thuong khac. Khung chira Frame thuong
duoc st dung dé tao ra cira s6 chinh cua céc ung dung.

Khung chtra Panel ¢6 by quén 1y trinh bay (LayoutManager) mac dinh la FlowLayout.
4.4.5.2 Khung chira Panel
java.lang.Object +--java.awt.Component +--java.awt.Containe
+--java.awt.Panel
Khung chira Panel ¢6 bo quan 1y trinh bay (LayoutManager) mic dinh 1a FlowLayout. Pdi voi khung
chtra Panel thi cac Panel c6 thé 16ng vao nhau, vi vay khung chira Panel thuong dugc dung dé b tri cac
nhom components bén trong mét khung chira khac.
Vi du:
import java.awt.*;
public class PanelDemo extends Frame
{
private Button next, prev, first;
private List li;
public PanelDemo(String sTitle)
{
super(sTitle);
next = new Button("Next >>");
prev = new Button("<< Prev");
first = new Button("First");
Panel southPanel = new Panel();
southPanel.add(next);
southPanel.add(prev);
southPanel.add(first);

// BorderLayout.SOUTH: vung du®i

this.add(southPanel, BorderLayout.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++)

{

li.add("Selection" + i);
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}
this.add(li, BorderLayout. CENTER);

}
public static void main(String arg[])

{

Container f = new PanelDemo(*'Panel Demo");
f.setSize(300, 200);

f.setVisible(true);

}

'

Két qua thuc thi chuong trinh:

4.4.5.2 Khung chira Dialog

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

+--java.awt.Dialog

Dialog & mét 16p khung chtra tya Frame va con duogc goi 1a popup window. C6 hai loai dialog phd bién
Modal Dialog: s& khoa tit ca cac ctra s6 khac cua ing dung khi dialog dang nay con hién thi.
Non-Modal Dialog: van c6 thé dén cac cira s6 khac cia tng dung khi dialog dang nay hién thi. Mot
ctra s6 dang Dialog ludn luén phai gin voi mot cira s6 Gng dung (Frame). Dé tao mot ddi twong khung
chtra Dialog ta c6 thé dung mdt trong cac constructor ctia no:

public Dialog (Frame parentWindow, boolean isModal)

public Dialog (Frame parentWindow, String title,

boolean isModal)

parentWindow: ctra sé cha

title: tiéu dé cda Dialog

isModal: true -> la Dialog dang modal

isModal: false -> la Dialog khéng phai dang modal

(hay non-modal)

4.5.Xir Iy bién cd/sw kién

4.5.1.M6 hinh xir ly su kién (Event-Handling Model)

O trén ching ta chi dé cap dén van dé thiét ké giao dién chuong trinh tng dung ma chua dé cap
dén van d& xir Iy sy kién. Nhiing su kién dugc phat sinh khi nguoi dung twong tac véi giao dién chuong
trinh (GUI). Nhiing twong tic thuong gip nhu: di chuyén, nhan chudt, nhin mot nat nhan, chon mot
Menultem trong h¢ théng thuc don, nhap di li€u trong mot 6 van ban, dong clra sb ung dung, ... Khico
mot trong tac xay ra thi mot sy kién duoc goi dén chuong trinh. Thong tin vé su kién thuong duoc luu
trtr trong mot dbi twong dan xuit tir 16p AWTEvent. Nhimg kiéu sy kién trong goi java.awt.event co
thé dung cho ca nhitng component AWT va JFC. D6i vé6i thu vién JFC thi c6 thém nhiing kiéu su kién
mai trong goi java.swing.event.

Nhirng 16p su ki€n ctia goi java.awt.event

C6 3 yéu td quan trong trong mé hinh xir 1y sy kién:

- Nguon phat sinh su kién (event source)
- Sukién (event object)
- B lang nghe su kién (event listener)

Nguon phat sinh sy kién: 13 thanh phéan ciia giao dién ma ngudi dung tac dong.

Sw kién: Tém tit thong tin vé xir kién xay ra, bao gdm tham chiéu dén ngudn gdc phat sinh sy
kién va thong tin su kién s& goi dén cho bd ling nghe xt 1y.

Bo lflng nghe: Mot bo lffmg nghe 1a mot ddbi tuong cua mdt 16p hién thyc mot hay nhiéu
interface cua goi java.awt.event hay java.swing.event (d6i v6i nhimg component trong thu vién JFC).
Khi dugc thong bao, bo lang nghe nhan sy kién va xu ly.

Nguon phat sinh sy kién phai cung cap nhimg phuong thirc dé dang ky hodc huy bo mot bo ling
nghe. Ngudn phat sinh su kién luén phai gin véi mot bo lang nghe, va né s& thong bao véi bo lang nghe
d6 khi co6 su kién phat sinh d6. Nhu vay nguoi 1ap trinh can lam hai viéc:

e Tao va ding ky mot bo ling nghe cho mot component trén GUL
e Cai dat cac phuong thirc quan ly va xu ly su kién
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Nhing interfaces ling nghe ciia géi java.awt.event

Mot ddi tugng Event-Listener lang nghe nhiing sy kién khac nhau phat sinh tir cac components
ctia giao dién chwong trinh. V&i mdi sy kién khac nhau phat sinh thi phwong thirc twong tng trong
nhitng Event-Listener sé duoc goi thuc hién. Moi interface Event-Listener gf)m mot hay nhiéu cac
phuong thirc ma chiing can cai dat trong cac 16p hién thyc (implements) interface d6. Nhimg phwong
thirc trong cdc interface la triru tuong vi vay 16p (bo lang nghe) nao hi¢n thuc cac interface thi phai cai
dit tit ca nhitng phuong thirc d6. Néu khong thi cac bo ling nghe s& trd thanh céac 16p triru tugng.
4.5.2.X1r ly sw kién chugt

Java cung cdp hai intefaces ling nghe (bo ling nghe sy kién chudt) 1a MouseListener va
Mous_eMotionListener dé quan ly va xt ly cac su kién lién quan dén thiét bi chuot. Nhiing su kién chudt
c6 thé “bay” cho bat ky component nao trén GUI ma dan xuét tir java.awt.component.

Céc phuong thure ctia interface MouseListener:

e public void mousePressed(MouseEvent event): dugc goi khi mot nit chudt duoc nhanva con
tro chudt & trén component.

e public void mouseClicked(MouseEvent event): dugc goi khi mot nut chudt dwge nhén va nha
trén component ma khong di chuyén chudt.

e public void mouseReleased(MouseEvent event): dugc goi khi mgt ntit chudt nha sa khi kéo ré.

e public void mouseEntered(MouseEvent event): dugc goi khi con tré chudt vao trong duong
bién cua mdt component.

e public void mouseExited(MouseEvent event): dugc goi khi con trd chudt ra khoi duong bién
cua mdt component. Cac phuong thirc cia interface MouseMotionListener:

e public void mouseDragged(MouseEvent even ): phuong thitc nay dugc goi khi nguoi dung
nhin mot nit chudt va kéo trén mot component.

e public void mouseMoved(MouseEvent event): phuong thirc nay dugc goi khi di chuyén chudt
trén component. Moi phuong thire xur 1y sy kién chudt c6 mét tham s6 MouseEvent chira thong tin vé
su kién chudt phat sinh chang han nhu: toa do x, y noi su kién chudt xay ra. Nhimng phuong thirc twong
mg trong cac interfaces s& tu dong dugc goi khi chudt twong tac vé1 mdt component. bé blet duoc
nguodi ding dd nhdn nat chudt nao, chung ta dung nhitng phuong thtc, nhimg hang sd cua 16p
InputEvent (1a 16p cha cta 16p MouseEvent).

Vi du: Chuong trinh t€n MouseTracker bén dudi minh hoa viéc dung nhitng phuong thirc cua cac
interfaces MouseListener va MouseMotionListener dé “bay” va xtr 1y cac su kién chudt twong mg.
import java.awt.*;

import java.awt.event.*;

public class MouseTracker extends Frame
implements MouseL.istener, 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
addMouseL.istener( this );
addMouseMotionListener( this );

setSize( 275, 100 );

setVisible( true );

}

/I MouseListener event handlers

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

public void mouseClicked( MouseEvent event )

{
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statusBar.setText( "Clicked at [" + event.getX() +
110

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

}

/I handle event when mouse pressed

public void mousePressed( MouseEvent event )

{

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

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

}

/[ handle event when mouse released after dragging

public void mouseReleased( MouseEvent event )

{

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

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

}

/I handle event when mouse enters area

public void mouseEntered( MouseEvent event )

{

statusBar.setText( "Mouse in window" );

}

/I handle event when mouse exits area

public void mouseExited( MouseEvent event )

{ statusBar.setText( "Mouse outside window" );

}

/ MouseMotionListener event handlers

I/l handle event when user drags mouse with button pressed
public void mouseDragged( MouseEvent event )
{

statusBar.setText( "Dragged at [ + event.getX() +
", "+ event.getY() + "]");

}

/I handle event when user moves mouse

public void mouseMoved( MouseEvent event )

{

statusBar.setText( "Moved at [ + event.getX() +
", "+ event.getY() + "]");

}

Il execute application

public static void main( String args[] )

{

MouseTracker application = new MouseTracker();

} /'end class MouseTracker
Két qua thyc thi chuong trinh:
4.5.3.Xir ly su kién ban phim

Dé xur ly su kién ban phim java hd trg mot bo léng nghe su kién d6 la interface KeyListener.
Mot sy kién ban phim duogc phat sinh khi nguoi ding nhan va nha mot phim trén ban phim. Mot 16p
hién thuc KeyListener phai cai dit cac phuong thirc keyPressed, keyReleased va keyTyped. Mdi phuong
thirc nay c6 mot tham s 1a mot dbi twong kiéu KeyEvent. KeyEvent 1a 16p con cua 16p InputEvent. Cac

phuong thirc cta interface KeyListener

e Phuong thirc keyPressed dugc goi khi mot phim bat ky dwoc nhén.
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e Phuong thirc keyTyped duogc goi thuc hién khi ngudi ding nhdn mot phim khong phai “phim
hanh dong” (nhu phim miii tén, phim Home, End, Page Up, Page Down, c4c phim chirc ndng nhu: Num
Lock, Print Screen, Scroll Lock, Caps Lock, Pause).

e Phuong thirc keyReleased dugc goi thyc hién khi nha phim nhan sau khi su kién keyPressed
hoac keyTyped.

Vi du: minh hoa viéc xtr 1y su kién chudt thong qua cac phuong thirc cua interface KeyListener.
Lép KeyDemo bén dudi hién thyc interface KeyListener, vi vy tit ca 3 phuong thire trong KeyListener
phai duogc cai dat trong chuong trinh.

/I KeyDemo.java

/I Demonstrating keystroke events.

/[ Java core packages

import java.awt.*;

import java.awt.event.*;

public class KeyDemo extends Frame implements KeyListener
{

private String linel =", line2 ="";
private String line3 ="";

private TextArea textArea;

Il set up GUI

public KeyDemo()

{

super( "Demonstrating Keystroke Events" );
Il 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 );

setSize( 350, 100 );

setVisible( true );

}

/I 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 keyReleased( KeyEvent event )
{

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

}

/I handle press of an action key

public void keyTyped( KeyEvent event )

{

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

}

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

{

line2 = "This key is " + ( event.isActionKey() ? " :
") + "an action key";

String temp = event.getKeyModifiersText(
event.getModifiers() );

line3 = "Modifier keys pressed: " + ( temp.equals( ™) ?
"none" : temp );
textArea.setText(linel+"\n"+line2+"\n"+ line3+"\n" );
}

Il execute application

public static void main( String args[] )

{

KeyDemo application = new KeyDemo();

not

} 1/ end class KeyDemo

Két qua thyc thi chuong trinh:

4.6.Mt s6 vi du minh hoa

Vi du 1: Tao bd ling nghe bién c¢b cho dbi twong khung chiraFrame, va xir Iy bién ¢ dong cira sd.
import java.awt.*;

import java.awt.event.*;

public class WindowClosingDemo

{

public static void main(String args[])

{

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 e)

{

System.out.printin("windowClosing..");
System.exit(0);

public void windowActivated(WindowEvent e)

{

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

public void windowClosed(WindowEvent e)
gystem.out.println("windowCIosed...");

?ublic void windowDeactivated(WindowEvent )

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

public void windowDeiconified(WindowEvent e)
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{

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

public void windowlconified(WindowEvent e)

{

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

public void windowOpened(WindowEvent €)
{ System.out.printIn("windowOpened...");

}
}

Coé thé dung 16p triru tuong WindowAdapter dé tao ra bo ling nghe. public abstract class
WindowAdapter extends Object implements WindowListener (WindowAdapter hién thyc interface
WindowListener nén 16p 4o nay ciing c6 7 phuong thirc gidng nhu giao dién WindowListener)

import java.awt.event.*;

class WindowCloser extends WindowAdapter

{ public void windowClosing(WindowEvent e)

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

System.exit(0);

}

}
Vi du 2: CheckboxGroup Demo

import java.awt.*;

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);
/ladd the checkboxes to the frame

Panel north = new Panel();

north.add(red);

north.add(green);

north.add(blue);

this.add(north, BorderLayout. NORTH);

IIregister the event listener

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

}

public static void main(String [] args)

{

Frame f = new
CheckboxGroupDemo(*"CheckboxGroupDemo™);
f.setSize(300,300);

f.setVisible(true);

} 1/ end of class
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import java.awt.*;

import java.awt.event.*;

public class SetColor implements ItemListener
{

private Frame pallette;

private Color c;

public SetColor(Frame c)

{

pallette = c;

}

public void itemStateChanged(ltemEvent e)
{

String item = (String) e.getltem();

int state = e.getStateChange();

if (item.equalsignoreCase("'red™))

¢ = new Color(255, 0, 0);

if (item.equalsignoreCase("'green))

¢ = new Color(0, 255, 0);

if (item.equalsignoreCase("blue™))

¢ = new Color(0, 0, 255);
pallette.setBackground(c);

}

}// end of class

Két qua thyc thi chuong trinh:

Vi du 3: TextComponent

import java.awt.*;

class TextComponentDemo extends Frame

{

private TextField textField;

private TextArea textArea;

private Button enter, clear;

public TextComponentDemo (String title)

{

super(title);

textArea = new TextArea(™", 0, 0,
TextArea.SCROLLBARS_VERTICAL_ONLY);
textArea.setEditable(false);

textField = new TextField();

enter = new Button("Enter");

clear = new Button("Clear");

/llayout the GUI

this.add(textArea, BorderLayout. CENTER);
Panel southEast = new Panel(new BorderLayout());
southEast.add(enter, BorderLayout.EAST);
southEast.add(clear, BorderLayout. WEST);
Panel south = new Panel(new BorderLayout());
south.add(textField, BorderLayout. CENTER);
south.add(southEast, BorderLayout.EAST);
this.add(south, BorderLayout.SOUTH);
/Isetup the event handling

CreateList listener = new CreateList(textField,
textArea);

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

}
public TextField getTextField()

{

return textField;

}

public static void main(String [] args)

{

TextComponentDemo f = new TextComponentDemo
("TextComponentDemo ");

f.setSize(300,200);

f.setVisible(true);

f.getTextField().requestFocus();

}

r

import java.awt.*;

import java.awt.event.*;

public class CreateList implements ActionListener
{

private int counter = 0;

private TextField source;

private TextArea destination;

public CreateList(TextField s, TextArea d)

{ source =s;

destination = d;

}

public void actionPerformed(ActionEvent e)
{

String action = e.getActionCommand();

if (action.equalsignoreCase("Enter"))

{

String text = source.getText();

counter++;

destination.append(counter + "." + text + "\n");
source.setText(*"");

}

else

if (action.equalslignoreCase(""Clear™))

{

destination.setText(*"");

counter = 0;

}

}

'

Két qua thyce thi chuong trinh:

Vi du 4: ListDemo

import java.awt.*;

public class ListDemo extends Frame
{ private List li;

private Label selected;

public ListDemo(String title)

{
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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");

selected = new Label("Double click a day:",
Label. CENTER);

this.setLayout(new BorderLayout());
this.add(selected , BorderLayout. NORTH);
this.add(li, BorderLayout. CENTER);

/I Tao listener cho List
ShowSelectionListener listener = new
ShowSelectionListener(selected);
li.addActionListener(listener);

}

public static void main(String args[])

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

}

L

import java.awt.*;

import java.awt.event.*;

class ShowSelectionListener implements ActionListener
{ private Label lab;

public ShowSelectionListener(Label label_sel)

lab = label_sel;

public void actionPerformed(ActionEvent e)

{// Tra ve Object ma Event da xuat hien

/I getSource la phuong thuc ke thua tu

// java.util.EventObject

Obiject source = e.getSource();

/I Nguon goc phat sinh bien co khong phai la List
if ('(source instanceof List))

{ return;

}

else

{

List li = (List) source;

String selected = li.getSelectedItem();
lab.setText(selected);

}

}

Y,

Két qua thuc thi chuong trinh: .

Vi du 5: Xay dung 1 16p khung chita Dialog ding dé hién thi message giéng nhu ham MessageBox
trén Windows.
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import java.awt.*;
import java.awt.event.*;
class DialogDemo

{

public static void main(String[] args)

{

createMenu();

}

private static void createMenu()

{

/[ 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 testDlg = new Menultem("Test Dialog");
testDIlg.addActionListener(

new ActionListener()

{

public void actionPerformed(ActionEvent e)
{

MessageBox msgBox = new
MessageBox(fr, "Here it is", "T/bao
Dialog");

msgBox.show();

}

}

);

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

new WindowAdapter()

public void windowClosing(WindowEvent e)
{

System.exit(0);

}

}

);

}H/I end of createmenu()

} 1/ 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
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/I title: Tieu de cua Dialog

/I msg: chuoi thong bao

— e */
public MessageBox(Frame parentWindow, String msg,
String title)

{

if (parentWindow == null)

{

Frame emptyWin = new Frame();

/[ Tao Modal Dialog (tham so thu 3:true)

msgBox = new Dialog(emptyWin, title, true);

}

else

{

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.
msgBox.setLayout(new FlowLayout());

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

/[ 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.setSize(200, 100);

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

new ActionListener()

public void actionPerformed(ActionEvent evt)

{

msgBox.setVisible(false);

}
}
);
public void show()
{

msgBox.show();

} /l'end of class MessageBox
Két qua thyc thi chuong trinh:

Trang 60



Chuong 5: LUONG VA TAP TIN (STREAMS & FILES)
5.1.Mé& diu

Viée luu trit dir li¢u trong cac bién chuong trinh, cac mang co6 tinh chét tam thoi va dir liéu sé
mét di khi bién ra khoi tdm anh hudng cta né hodc khi chuwong trinh két thuc. Files giup cho céc
chuong trinh ¢6 thé luu trit mot lwong 16n dir liéu, ciing nhu ¢6 thé luu trit dir liéu trong mét thoi gian
dai ngay ca khi chuong trinh két thiic. Trong chuong nay ching ta s& tim hleu lam thé nao cac chuong
trinh java c6 thé tao, doc, ghi va xu ly cac files tudn tu va cac file truy cap ngau nhién thong qua mot so
vi du minh hoa. Xtly files la mot van dé hét strc co ban, ,quan trong ma bat ky mot ngon ngir 18p trinh
nao cling phai hd trg nhing thu vién, ham dé xir Iy mot sd thao tac co ban nhét d6i véi kiéu dir lidu file.

Xy files 1a mot phan cua cong viée xur 1y cac ludng, giiip cho mot chuong trinh c6 thé doc, ghi
dir liéu trong bd nha, trén files va trao do dir liéu thong qua cac két nbi trén mang. Chuong nay s& cung
cap cho ching ta nhiing klen thirc co ban vé luong (streams) va files:

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

- Xuét nhap Console dung ludng byte, luong ky tu.

- Xuat nhdp files dung ludng ky tu va ludng byte.

- Vén dé xu 1y files truy cip ngiu nhién dung 16p
RandomAccessFile.

- Xtuly file va thu muc dung 16p File.
5.2.Lu6ng (Streams)
5.2.1.Khai niém ludng

Tat ca nhimg hoat dong nhap/xuat dit liéu (nhap dir liéu tir ban phim, lay dir liéu tir mang ve, ghi
dir liéu ra dia, xudt dir liéu ra man h1nh may in, ...) déu duoc quy v€ mét khai niém goi 1a ludng
(stream). Luong 13 noi c6 thé “san xuat” va “tiéu thy” thong tin. Ludng thudng duoc hé thdng xuat nhap
trong java gan két V61 mot thiét bi vat ly. Tat ca cac ludng déu co chung mot nguyén tic hoat dong ngay
ca khi ching dugc gan két vai cac thiét bi vat 1y khac nhau. Vi vy ciing mot 16p, phuong thirc xuat
nhap co thé dung chung cho cac thiét bi vét 1y khac nhau.

Ching han cing mot phuong thirc ¢6 thé dung dé ghi dit liéu ra console, dong thdi ciing co thé
ding dé ghi dir liéu xudng mot file trén dia. Java hién thuc ludng bang tap hop cac 16p phan cap trong
g6i java.io. Java dinh nghia hai kiéu ludng: byte va ky tu (phién ban gdc chi dinh nghia kiéu ludng byte,
va sau d6 ludng ky tu duoc thém vao trong cac phién ban vé sau).

Ludng byte (hay ludng dwa trén byte) hd trg viéc xuét nhap dir liéu trén byte, thuong
duo ¢ dung khi doc ghi dit 1i€u nhi phan. Luong ky tu duoc thiét ké hd tro viée xuat nhap dir
lidu kiéu ky tu (Unicode). Trong mét vai truong hop luong ky tu sir dung hiéu qua hon ludng byte,
nhung & murc hé thong thi tit ca nhitng xuat nhap déu phai qui vé byte. Ludng ky tu hd tro hiéu qua chi
dbi véi viéc quan 1y, xir 1y cac ky tu.
5.2.2.Ludng byte (Byte Streams)

Céc ludng byte dugc dinh nghia ding hai 16p phan cép. Mic trén cung 1a hai 16p triru tuong
InputStream va OutputStream. InputStream dinh nghia nhiing dic diém chung cho nhimng ludng nhap
byte. OutputStream mé ta cach xir 1y ctia cac ludng xuét byte.

Céc 16p con dan xudt tir hai 16p InputStream va OutputStream s& hd trg chi tiét twong tmg véi
viéc doc ghi dit liéu trén nhitng thiét bi khac nhau. Ping choang ngop v6i hang loat rat nhidu cac 16p
khac nhau. Ping qua lo lang, mdi khi ban nam viing, str dung thanh thao mot ludng byte nao do thi ban
dé dang 1am viéc véi nhiing ludng con lai.

L6p ludng byte Y nghia
BufferedinputStream Buffered input stream
BufferedOutputStream Buffered output stream
ByteArraylnputStream Input stream doc dir li€u tir mgt mang byte
ByteArrayOutputStream Output stream ghi dir li¢u dén mot mang byte
DatalnputStream Ludng nhap c6 nhitng phuong thirc doc nhiing kiéu dit lidu chuan trong java
DataOutputStream Luf)ng xuit c¢6 nhitng phuong thic ghi nhitng kiéu dit liéu chuén trong java
FilelnputStream Luong nhép cho phép doc dir liéu tir file
FileOutputStream Ludng xuét cho phép ghi dir liéu xudng file
FilterinputStream Hién thuc 16p triru twong InputStream
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FilterOutputStream Hién thuc 16p truu twong OutputStream 4

InputStream L&p triru twong, 1a 16p cha cua tat ca cac 16p ludng nhap kiéu Byte

OutputStream LGp triru tuong, 1a 16p cha cua tat ca cac 16p xuat nhap kiéu Byte

PipedinputStream Luong nhap byte kiéu 5 ong (piped) thuong phai dugc gan voi mot luong xudt kiéu 6 ong
PipedOutputStream Luong nhdp byte kiéu & ong (piped) thuong phai duge gan voi mot ludng nhap kiéu éng
dé tao nén mot két noi trao doi dit liéu kiéu ong.

PrintStream Ludng xut c6 chira phuong thire print() va println()

PushbackinputStream La mot ludng nhap kiéu Byte ma hd tro thao tac tra lai (push back) va phuc hoi
thao tac doc mot byte (unread)

RandomAccessFile HO tro cac thao tac doc, ghi d6i véi file truy cap ngiu nhién.

SequencelnputStream La mot luéng nhap dugc tao nén bi'mg cach nbi két logic cac luéng nhap khac.
5.2.3.Ludng ky tw (Character Streams)

Céc ludng ky tu duoc dinh nghia dung hai 16p phan cap. Mic trén cung 1a hai 16p triru tuong
Reader va Writer. Lép Reader dung cho viéc nhap dit liéu cua ludng, 16p Writer ding cho viéc xuét dit
lidu cua ludng. Nhiing 16p dan xuat tir Reader va Writer thao tac trén cac ludng ky tu Unicode. Lop
ludng ky tu Y nghia

BufferedReader Luong nhap ky tu doc dir liéu vao mét ving dém.

BufferedWriter Luong xuat ky tu ghi dir liéu toi mot ving dém.

CharArrayReader Luong nhép doc dir liéu tir mot mang ky tu

CharArrayWriter Ludng xuat ghi dit liéu toi mot mang ky tu

FileReader Luong nhap ky tu doc dir liéu tir file

Filewriter Ludng xuat ky tu ghi dir liéu dén file

FilterReader L6p doc dir liéu trung gian (16p triru tuong)

Filterwriter L&p Xudt trung gian triru tuong

InputStreamReader Luong nhép chuyen bytes thanh cac ky tu

LineNumberReader Luong nhap dém dong

OutputStreamWriter Ludng xuat chuyen nhing ky tu thanh cac bytes

PipedReader Luong doc dir ligu bang co ché duong 6 ong

Pipedwriter Ludng ghi dit liéu bang co ché duong dng

Printwriter Ludng ghi vin ban ra thiét bi xuét (chira phwong thire print() va printin() )

PushbackReader Ludng nhap cho phép doc va khoi phuc lai dit liéu

Reader Lop nhép dit li€u triru tugng

StringReader Luéng nhap doc dir liéu tir chudi

Stringwriter Ludng xuat ghi di liéu ra chudi

writer Lop ghi dit li€u triru tugng
5.2.4.Nhirng ludng dwge dinh nghia truéc (The Predefined Streams)

Tt ca cac chuong trinh viét bang java ludn ty dong import goi java. Iang G6i nay co dinh nghia
16p System, bao gdm mot sé ddc diém cia moi trudng run-time, nd cd ba bién ludng duoc dinh nghia
trude 12 in, out va err, cic bién nay 1a cac fields dugc khai bao static trong 16p System.

e System.out: ludng xuat chuan, mic dinh 1a console. System.out 1a mot ddi tuong kiéu
PrintStream.

e System.in: ludng nhdp chuan, mic dinh 1a ban phim. System.in 1a mot d6i tuong kiéu
InputStream.

e System.err: ludng 16i chuén, mic dinh ciing 1a console. System.out ciing 1a mot dbi twong kiéu
PrintStream gidng System.out.
5.3.Sir dung ludng Byte

Nhu chung ta da biét hai 16p InputStream va OutputStream 1a hai siéu 16p (cha) ddi véi tat ca
nhimng 16p ludng xuat nhap kiéu byte. Nhiing phuong thirc trong hai siéu 16p nay ném ra céac 15i kiéu
IOException. Nhitng phuong thirc dinh nghia trong hai siéu 16p nay 1a c6 thé dung trong cac 16p con
cua chung. Vi viy tap cac phuong thirc do la tap t6i tiéu cac chirc ning nhap xuat ma nhing ludng nhép
xuat kiéu byte co thé sir dung. Nhitng phuong thirc dinh nghia trong 16p InputStream va OutputStream
Phuong thirc Y nghia
InputStream
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int available( ) Tra vé s luong bytes co thé doc duoc tur luéng nhép

void close( ) Pong ludng nhap va giai phong tai nguyén hé thong gin véi ludng.

Khong thanh cong s& ném ra mot 16i IOException

void mark(int numBytes) Panh ddu & vi tri hién tai trong lu6ng nhap

boolean markSupported( ) Kiém tra xem ludng nhép ¢ hd trg phuong thie mark() va reset() khong.
int read()

Doc byte tiép theo tir ludng nhap

int read(byte buffer[])

Doc buffer.length bytes va luu vao trong vung nhé buffer. K&t qua tra ve so bytes that su doc duoc
int read(byte buffer[ ], int

offset,

int numBytes)

Doc numBytes bytes bit du tir dja chi offset va luu vao trong ving nhé buffer. Két qua tra vé sb bytes
that su doc duoc

void reset( ) ] .

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

long skip(long numBytes) .

Nhay qua numBytes dit li¢u tir ludng nhép

OutputStream

void closeg ) ) . ] . .
Pong luong xuat va giai phong tai nguyén hé thong gan véi luong. Khong thanh cong s€ ném ra mét 101
IOException

vpid flush() . . )

Ep dit li¢u tir bd d€m phai ghi ngay xuong ludong (n€u c06) void write(int b)

Ghi byte dir li€u chi dinh xuong ludng void write(byte buffer[ 1)

Ghi buffer.length bytes dit liéu tr mang chi dinh xudng luéng

void write(byte buffer[ ], int

offset,
int numBytes)

Ghi numBytes bytes dit liéu tir vi tri offset ciia mang chi dinh buffer xuéng ludng

5.3.1.Dgc dir liéu tir Console

Trudc day, khi Java moi ra doi dé thuc hién viéc nhap dir liéu tir Console nguoi ta chi dung luéng nhap
byte. V& sau thi chung ta c6 thé ding ca ludng byte va luéng ky tw, nhung trong mot s6 trudng hop thue
té dé doc dir liéu tir Console ngudi ta thich dung ludng kiéu ky tu hon, vi 1y do don gian va dé bao tri
chuong trinh. O day véi muc dich minh hoa chung ta dung ludng byte thuc hién viéc nhap xuat
Console.

Vi du: chuong trinh minh hoa viéc doc mdt mang bytes tir

System.in

Import java.io.*;

class ReadBytes

{

public static void main(String args[])

throws 10Exception

{

byte data[] = new byte[100];

System.out.print("Enter some characters.");

System.in.read(data);

System.out.print("You entered: ");

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

System.out.print((char) data[i]);

}

Két qua thuc thi chuong trinh:

5.3.2.Xuit dir liéu ra Console

Tuwong tu nhu nhap dit liéu tr Console, vdi phién ban dau tién cua java dé xuét dir liéu ra Console ta chi
c6 thé st dung ludng byte. K& tir phién ban 1.1 (c6 thém ludng ky tw), dé xudt dit liéu ra Console c6 thé
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sir dung ca ludng ky tu va ludng byte. Tuy nhién, cho dén nay dé xuét dir liéu ra Console thuong nguoi
ta van dung luéng byte. Chung ta da kha quen thudc voi phuong thire print() va printn(), dung dé xuat
dir liéu ra Console. Bén canh d1o chiing ta ciing c6 thé ding phuong thirc write().

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

import java.io.*;

class WriteDemo

{

public static void main(String args[])
{

intb;

b e IXI;

System.out.write(b);
System.out.write("\n');

}
Y
Két qua thuc thi chuong trinh:
5.3.3.Doc va ghi file dung luf)ng Byte
Tao mot ludng Byte gan vdi file chi dinh dung FileInputStream va FileOutputStream. De mo
mot file, don gian chi can tao mot dbi twong cua nhimg 16p nay, tén file cAn mo 1a thong sd trong
constructor. Khi file mo, viéc doc va ghi dit li¢u trén file dugc thuc hién mot cach binh thuong thong
qua cac phuong thirc cung cap trong ludng.
5.3.3.1 Doc dir li€u tir file
o M¢ mét file dé doc dit ligu
FilelnputStream(String fileName) throws
FileNotFoundException
Néu file khong tén tai: thi ném ra
FileNotFoundException
e Doc dir liéu: dung phuong thirc read() int read( ) throws IOException: doc ting byte tir file va tra vé
gia tri cua byte doc duoc. Tra vé -1 khi hét file, va ném ra IOException khi ¢ 18i doc.
e Dong file: dung phuong thure close() void close( ) throws 10Exception: sau khi lam viéc xong can
dong file dé giai phong tai nguyén hé thdng di cip phat cho file.
Vi du:
/*
Hién thj noi dung cta mot file tén test.txt lwu taiD:\test.txt
*/
import java.io.*;
class ShowFile

{

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

{

inti;
FilelnputStream fin;
try

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

catch(FileNotFoundException exc)

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

return;

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

}

/I read bytes until EOF is encountered

do

{

i = fin.read();

if(i '=-1) System.out.print((char) i);

} while(i 1= -1);

fin.close();

}

'

Két qua thyc thi chuong trinh:

5.3.3.2 Ghi dir liéu xudng file

e Mo mot file dé ghi dir liéu FileOutputStream(String fileName) throw FileNotFoundException Néu
file khdng tao duoc: thi ném ra

FiIeNotFoundException

e Ghi dir liéu xuong: dung phuong thire write() void write(int byteval) throws 10Exception: ghi mét
byte xac dinh béi tham sb byteval xudng file, va ném ra IOException khi c6 15i ghi.

e Dong file: dung phuong thire close() void close( ) throws IOException: sau khi lam viéc xong can
dong file dé giai phong tai nguyén hé théng da cap phat cho file.

Vi du: copy ndi dung moét file text dén mét file text khac.

/* Copy noi dung ctia mot file text™/

import java.io.*;

class CopyFile

{

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

inti;

FilelnputStream fin;

FileOutputStream fout;

try

{

/I open input file

try

{

fin = new FilelnputStream(““D:\\source.txt);

catch(FileNotFoundException exc)

{
System.out.printin("Input File Not Found");

return;

}

// open output file
try

{
fout = new FileOutputStream(“‘D:\\dest.txt™);

catch(FileNotFoundException exc)

{
System.out.printin("Error Opening Output

File");
return;
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}

}

catch(ArraylndexOutOfBoundsException 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(IOException exc)

{

System.out.printin("File Error™);
}

fin.close();

fout.close();

}
}

Két qua thyc thi chuong trinh: chuong trinh s& copy ndi dung cua file D:\source.txt va ghi vao mot file
méi D:\dest.txt.
5.3.4.Dgc va ghi dir li€éu nhi phan

Phén trén chung ta d doc va ghi cac bytes dit liéu 1a cac ky tw md ASCIL Dé doc va ghi nhiing
gid tri nhi phan cia cac kiéu di¥ liéu trong java, ching ta st dung DatalnputStream va
DataOutputStream.

DataOutputStream: hi¢n thuc interface DataOuput. Interface DataOutput c6 cac phuong thirc
cho phép ghi tit ca nhiing kiéu dit liéu co s& cua java dén ludng (theo dinh dang nhi phan). Phuong
thirc Y nghia
void writeBoolean
(boolean val)

Ghi xudng ludng mot gia tri boolean duogc xac dinh boi val. void writeByte (int val) Ghi xudng
ludng mot byte dugc xac dinh boi val. void writeChar (int val) Ghi xuéng ludng mot Char dugc xac
dinh béi val.
void writeDouble
(double val)

Ghi xuéng luéng mot gia tri Double dugc xac dinh badi val.

void writeFloat (float

val)

Ghi xudng ludng mot gia tri float dugc xac dinh béi val. void writelnt (int val) Ghi xudng luéng mot gia
tri int dugc xac dinh baéi val.

void writeLong (long val)

Ghi xubng ludng mét gia tri long duoc xac dinh boi val. void writeShort (int val) Ghi xudng ludong mot
gia tri short dugc xac dinh bai val.

Contructor: DataOutputStream(OutputStream outputStream)

OutputStream: 1a ludng xuét dir liéu. Dé ghi dir liéu ra file thi d6i tuong outputStream co thé la
FileOutputStream.

DatalnputStream: hién thuc interface Datalnput. Interface Datalnput c6 cac phuong thic cho phép
doc tat ca nhitng kiéu dit liéu co sé cuia java (theo dinh dang nhi phan).
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Phuong thirc Y nghia

boolean readBoolean() Poc mdt gia tri boolean

Byte readByte( ) Poc mdt byte

char readChar() Boc mét Char

double readDouble( ) Boc mét gia tri Double

float readFloat( ) Poc mét gia tri float

int readInt( ) Doc mét gia tri int

Long readLong( ) Poc mot gia tri long

short readShort( ) Poc mot gia tri short

Contructor: DatalnputStream(InputStream inputStream)
InputStream: 1a ludng nhap dir liéu. Dé do di liéu tir file thi
dbi twong InputStream c6 thé 1a FileInputStream.

Vi du: dung DataOutputStream va DatalnputStream dé ghi va doc nhiing kiéu dit liéu khac nhau trén
file.

import java.io.*;

class RWData

{

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

DataOutputStream dataOut;
DatalnputStream dataln;

inti=10;

double d = 1023.56;

boolean b = true;

try

{

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

catch(IOException exc)

{

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

}

try

{

System.out.printIn("Writing " + i);
dataOut.writelnt(i);
System.out.printin("Writing " + d);
dataOut.writeDouble(d);
System.out.printin("Writing " + b);
dataOut.writeBoolean(b);
System.out.printin("Writing " + 12.2 * 7.4);
dataOut.writeDouble(12.2 * 7.4);

}

catch(IOException exc)

{

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

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

/I Now, read them back.

try
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{

dataln = new DatalnputStream(
new FilelnputStream("D:\\testdata™));

catch(IOException exc)

{

System.out.printIn(*Cannot open file.");
return;

}

try

{

i = dataln.readInt();
System.out.printIn("Reading " + i);
d = dataln.readDouble();
System.out.printin("Reading " + d);
b = dataln.readBoolean();
System.out.printin(*Reading " + b);
d = dataln.readDouble();
System.out.printin("Reading " + d);

catch(IOException exc)
{ System.out.printIn("Read error.");
}
dataln.close();
}
Y,
Két qua thuc thi chuong trinh:
Dir liéu ghi xudng file D:\\testdata
Két qua doc va xuit ra Console:
5.4.File truy cap ngiu nhién (Random Access Files) 4
Bén canh viéc xir Iy xuat nhap trén file theo kiéu tuan tu théng qua cac ludng, java ciing hd tro
truy cap ngau nhién noi dung cua maot file nao d6 dung RandomAccessFile. RandomAccessFile khong
dan xuét tir InputStream hay OutputStream ma né hién thuc cac interface Datalnput, DataOutput (c6
dinh nghia cac phuong thirc I/O co ban). RandomAccessFile hd tro van dé dinh vi con tro file bén trong
mot file dung phuong thirc seek(long newPos).
Vi du: minh hoa viéc truy cdp ngau nhién trén file. Chuwong trinh ghi 6 s kiéu double xudng file, roi
doc 1én theo thir ty ngau nhién.
import java.io.*;
class RandomAccessDemo

{

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

{

double data[] = {19.4, 10.1, 123.54, 33.0, 87.9, 74.25};
double d;

RandomAccessFile raf;

try

{

raf = new RandomAccessFile("D:\\random.dat",

w');

}

catch(FileNotFoundException exc)

{

System.out.printIn(*Cannot open file.");
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return ;

}

/I Write values to the file.

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

try

raf.writeDouble(data[i]);
}

catch(IOException exc)

{

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 value is " + d);
raf.seek(8); // seek to second double

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

d = raf.readDouble();
System.out.printIn("Fourth value is " + 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.readDouble();

System.out.print(d + " *);

}
System.out.printin(\n");

catch(IOException exc)

{

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

raf.close();

}
'
Két qua thyc thi chuong trinh:
5.5.Sir dung ludng ky tu

Chung ta da tim hiéu va st dung ludng byte dé xuat/nhap di liéu. Tuy c6 thé nhung trong mot
s6 trudng hop ludng byte khong phai 1a cach “Iy twong” dé quan 1y xuat nhap dit liéu kiéu character, vi
vay java da duara kiéu luéng character phuc vu cho vi¢c Xuét nhap di liéu kiéu character trén luéng.
Mtrc trén cung la hai 16p triru twgng Reader va Writer. Lop Reader dung cho viéc nhap dir liéu cua
ludng, 16p Writer dung cho viéc xuét dit liéu cua ludng. Nhing 16p dan xuat tir Reader va Writer thao
tac trén cac ludng ky tu Unicode. Nhitng phuong thitc dinh nghia trong 16p triru twong Reader va
Writer
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Phwong thirc Y nghia
Reader

abstract void close( ) Pong ludng
void mark(int numChars) Panh dau vi tri hién tai trén ludng
boolean markSupported( ) Kiém tra xem ludng ¢ hd trg thao tac danh dau mark() khong?
int read( ) Poc mét ky tu
int read(char buffer[ ]) Poc buffer.length ky tu cho vao buffer
abstract int read(char
buffer[ ],
int offset,
int numChars)
Poc numChars ky tu cho vao ving dém buffer tai vi tri
buffer[offset]
boolean ready( ) Kiém tra xem ludng c6 doc dugc khong?
void reset( ) Doi con tré nhap dén vi tri danh dau trude do
long skip(long numChars) Bé qua numChars ciia ludng nhép
Writer
abstract void close( ) Pong ludng xuit. C6 16i ném ra
IOException
abstract void flush() Don dep ludng (buffer xuét)
void write(int ch) Ghi mét ky tu
void write(byte buffer[ ]) Ghi mdt mang cac ky tu
abstract void write(char
buffer[ ],
int offset,
int numChars)
Ghi mét phan ciia mang ky tu
void write(String str) Ghi mot chudi
void write(String str, int
offset,
int numChars)
Ghi mot ph?m cua mot chudi ky tu
5.5.1.Nhép Console dung ludng ky tu

Thuodng thi viéc nhap dir liéu tir Console dung ludng ky tu thi thuan loi hon dung ludng byte.
Lép tot nhat dé doc dir liéu nhap tir Console 1a 16p BufferedReader. Tuy nhién ching ta khong thé xay
dung mot 16p BufferedReader truc tiép tir System.in. Thay vao d6 chung ta phai chuyén nd thanh mot
ludng ky tu. Dé lam didu nay chiing ta dung InputStreamReader chuyén bytes thanh ky tu. Dé c6 dugc
mot dbi twong InputStreamReader gin vé&i System.in ta ding constructor cia InputStreamReader.
InputStreamReader(InputStream inputStream) Tiép theo ding d6i trong InputStreamReader di tao ra dé
tao ra mot BufferedReader dung constructor BufferedReader. BufferedReader(Reader inputReader)
Vi du: Tao mot BufferedReader gin véi Keyboard
BufferedReader br = new BufferedReader(new InputStreamReader(System.in));

Sau khi thyc hién c4u 1énh trén, br 1a mot luéng ky tu gén véi Console thong qua System.in.
Vi du: Dung BufferedReader doc ting ky tu tir Console. Viéc
doc két thiic khi gap dau cham (diu cham dé két thuc chuong
trinh).
import java.io.*;
class ReadChars

{

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

{

char c;
BufferedReader br = newBufferedReader(
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new InputStreamReader(System.in));
System.out.printin(*Nhap chuoi ky tu,
gioi han dau cham.");

/l read characters

do

{

¢ = (char) br.read();
System.out.printin(c);

} while(c 1="");

}

'

Két qua thuc thi chuong trinh:
Vi du: Dung BufferedReader doc chudi ky tu tir Console. Chuong trinh két thiic khi gip chudi doc 1a
chudi “stop”

import java.io.*;

class ReadLines

{

public static void main(String args[]) throws IOException
{
/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.");
do
{
str = br.readLine();
System.out.printin(str);
} while(!str.equals(*stop™));
}
'
Két qua thyc thi chuong trinh:
5.5.2.Xuit Console ding ludng ky tw
Trong ngdn ngit java, bén canh viéc dung System.out dé xuat dit liéu ra Console (thuong dung
dé debug chuong trinh), chung ta c6 thé ding ludng PrintWriter dbi voi cac chwong trinh “chuyén
nghi¢p”. PrintWriter 1a mot trong nhirng 16p luong ky tu. Viéc dung cac 16p ludng ky tur de xuét dir liéu
ra Console thudng duoc “ua chudéng” hon. Dé xuét dir liéu ra Console dung PrintWriter can thiét phai
chi dinh System.out cho ludng xuét.
Vidu : Tao ddi twong PrintWriter dé xuét dir liéu ra Console
PrintWriter pw = new PrintWriter(System.out, true);
Vi du: minh hoa ding PrintWriter dé xuét dir liéu ra Console
import java.io.*;
public class PrintWriterDemo

{

public static void main(String args[])

{

PrintWriter pw = new PrintWriter(System.out, true);
inti=10;

double d = 123.67;

double r = i+d

pw.printIn("Using a PrintWriter.");
pw.printin(i);
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pw.printin(d);
pw.printin(i +"+"+d+"="+r);
}
Y
Két qua thuc thi chuong trinh:
5.5.3.Doc/ghi File dung ludng ky tu

Thong thuong dé doc/ghi file ngudi ta thuong dung luong byte, nhung ddi véi luong ky tu
chung ta ciing c6 thé thuc hién duge. Uu diém cia viéc dung luong ky tur 1a ching thao tac truc tiép trén
cac ky tw Unicode. Vi vy ludng ky tu 13 chon lua tot nhat khi can lwu nhitng van ban Unicode. Hai 16p
ludng thuong ding cho viéc doc/ghi dit liéu ky tu xudng file 1a FileReader va FileWriter.

Vi du: Poc nhitng dong vian ban nhap tir ban phim va ghi chung xudng file tén 1a “test.txt”. Viéc
doc va ghi két thuc khi nguoi ding nhap vao chudi

“stop”. import java.io.*;

class KtoD
{

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

String str;

FileWriter fw;

BufferedReader br = new BufferedReader(

new InputStreamReader(System.in));

try

{

fw = new FileWriter("D:\\test.txt");

}

catch(IOException 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 thyc thi chuong trinh

Dit liéu nhap tir Console:

Dir liéu ghi xudng file:

Vi du: doc va hién thi ndi dung cua file “test.txt” 1én man hinh.
import java.io.*;

class DtoS

{

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

{
FileReader fr = new FileReader("D:\\test.txt");

BufferedReader br = new BufferedReader(fr);
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String s;
while((s = br.readLine()) != null)

{
System.out.printin(s);

}
fr.close();
}
Y
Két qua thyc thi chuong trinh
N&i dung cua file test.txt:
Két qua doc file va hién thi ra Console:
5.6.Lop File
Lé6p File khong phuc vu cho viée nhap/xuat dir liéu trén ludng. Lop File thuong duoc dung dé

biét duoc cac thong tin chi tiét vé tap tin ciing nhu thu muc (tén, ngay gid tao, kich thudc, ...)
java.lang.Object +--java.io.File

Cac Constructor:
Tao ddi twong File tir duong din tuyét d6i public File(String pathname)
vi du: File f = new File(**C:\\Java\\vd1.java”);
Tao d6i tugng File tir tén dudng dan va tén tap tin tach biét
public File(String parent, String child)
vi du: File f = new File(**C:\\Java”, “vd1l.java™);
Tao d6i tugng File tir mot di tuong File khac
public File(File parent, String child)
vi du: File dir = new File (“‘C:\\Java”);
File f = new File(dir, “vd1.java™);
Mot s6 phuong thirc thuong gip cua 16p File (chi tiét vé cac phuong thirc doc thém trong tai liéu
J2SE API Specification) public String getName() Lay tén cia dbi twong File public String getPath()
Lay duong dan cua tap tin public boolean isDirectory() Kiém tra xem tap tin c6 phai 1a thu muc khong?
public boolean isFile() Kiém tra xem tap tn c6 phai 1a mét file khong?

public String[] Zist() Lay danh sach tén cac tap tin va thu muc con cta ddi tuong File dang xét va tra vé
trong mot mang.

Vi du:

import java.awt.*;

import java.io.*;

public class FileDemo

{

public static void main(String args[])
{
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();
list_C.add("C:\\");
File driver_C = new File ("C:\\");
String[] dirs_C = driver_C.list();
for (int i=0;i<dirs_C.length;i++)
{ File f = new File ("C:\\" + dirs_CI[i]);
if (f.isDirectory())
list_C.add("<DIR>" + dirs_C[i]);
else
list_ C.add(" " + dirs_C[i]);
}
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List list_D = new List();

list. D.add("D:\\");

File driver_D = new File ("D:\\");
String[] dirs_D = driver_D.list();

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

{ File f = new File ("D:\\" + dirs_D[i]);
if (f.isDirectory())

list. D.add("<DIR>" + dirs_DI[i]);

else

list D.add(" " + dirs_DI[i]);

}

p.add(list_C);

p.add(list_D);

fr.add(p, BorderLayout. CENTER);
fr.setVisible(true);

}
}

Két qua thyc thi chuong trinh:
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Chuwong 6: LAP TRINH CO SO DU LIEU
6.1.GIOI THIEU

Hau hét cac chuong trinh may tinh hién nay déu it nhiéu lién quan dén viéc truy xut thong tin
trong cac co s& dit liéu. Chinh vi thé nén céc thao tac hd trg lap trinh co so dir liéu 1a chie ning khong
thé thiéu cua cac ngon ngit 1ap trinh hién dai, trong d6 c6 Java. JDBC API la thu vién chira cac 16p va
giao dién hd trg 1ap trinh vién Java két ndi va truy cap dén cac hé co s dir lidu.

Phién ban JDBC API m&i nhét hién nay 14 3.0, 13 mot thanh phan trong J2SE, ndm trong 2 goi
thu vién:

= java.sql: chura cac 16p va giao dién co s¢ ciia JDBC API.

= javax.sql: chtra cac 16p va giao dién md rong. JDBC API cung cap co ché cho phép mot
chuong trinh viét bang Java c6 kha niang doc lap voi cac hé co sé dit liéu, c6 kha ning truy cap dén cac
hé co s¢ dit li€u khac nhau ma khong can viét lai chuong trinh. JDBC don gian hoa viéc tao va thi hanh
céc cau truy van SQL trong chuong trinh.
6.2.KIEN TRUC JDBC

Kién tric cta cua JDBC twong ty nhu kién traic ODBC do Microsoft xay dung. Theo kién trac
nay cac thao tac lién quan dén co so dir liéu trong chuong trinh duoc thyc hién thong qua cac JDBC
APIL. Sau dé cac JDBC API s& truyén cac yéu cau cua chuong trinh dén bd quan 1y trinh diéu khién
JDBC, la bd phéan c6 nhiém vu lya chon trinh diéu khién thich hop dé c6 thé lam viéc véi co s dir liéu
cu thé ma chuwong trinh mudn két ndi.

Nhu vy kién trac caa JDBC gdm 2 t?mg: tang dau tién 1a cac JDBC API, ¢6 nhiém vu chuyén
cac cau 1énh SQL cho b¢ quan ly trinh diéu khién JDBC; tang tht 2 1a cac JDBC Driver API, thyuc hién
nhiém vu lién hé v trinh diéu khién cta hé quan tri co so dit li€u cu thé.

Hinh bén du¢i minh hoa cac 16p va giao dién co ban trong JDBC API.
6.3.Cac khai niém co ban
6.3.1.JDBC Driver

Dé c6 thé tién hanh truy cap dén cac hé quan tri co s dit liéu st dung k¥ thuat JDBC, chung ta
can phai co trinh diéu khién JDBC cuia hé quan tri CSDL ma ching ta dang str dung. Trinh diéu khién
JDBC la doan chuong trinh, do chinh nha xay dung hé quan tri CSDL hodc do nha cung ung thu ba
cung cap, c6 kha ning yéu cau hé quan tri CSDL cu thé thyc hién cac ciu 1énh SQL.

Danh sach céc trinh diéu khién JDBC cho cac hé quan tri CSDL khac nhau dugc Sun cung cip
va cap nhat lién tuc tai dia chi: http://industry.java.sun.com/products/jdbc/drivers.

Céc trinh diéu khién JDBC duoc phan lam 04 loai khac nhau.

= Loai 1: c6 tén goi 12 Bridge Driver. Trinh diéu khién loai nay két ndi v6i cac hé CSDL thong
qua ciu ndi ODBC. Pay chinh 1a chinh diéu khién dugc sir dung pho bién nhét trong nhimmg ngay dau
Java xuat hién. Tuy nhién, ngay nay trinh diéu khién loai nay khong con pho bién do c¢6 nhiéu han ché.
Trinh diéu khién loai nay luén dugc cung cdp kém trong bo J2SE  véi  tén:
sun.jdbc.odbe.JdbcOdbeDriver.

= Loai 2: ¢ tén goi la Native API Driver. Trinh diéu khién loai nay s& chuyén cac 1i goi cua
JDBC API sang thu vién ham (API) twong tng véi timg hé CSDL cu thé. Trinh diéu khién loai nay
thuong chi do nha x4y dung hé CSDL cung cap. Dé co thé thi hanh chuong trinh mi 1énh dé
lam viéc voi hé CSDL cu thé can phai duge cung cap di kém véi chuong trinh.

= Loai 3: co tén goi 1a JDBC-Net Driver. Trinh diéu khién loai nay s€ chuyén cac 10i goi
JDBC API sang mét dang chuan doc 1ap voi cac hé CSDL, va sau duoc chuyén sang loi goi cua hé
CSDL cu thé bdi 1 chuong trinh trung gian. Trinh diéu khién ciia cac nha cung tng thir 3 thuong thudce
loai nay. Loi thé cua trinh diéu khién loai nay 1a khong can cung cdp ma 1énh kém theo va c6 thé sir
dung cting mt trinh diéu khién dé truy cap dén nhiéu hé CSDL khac nhau.

* Loai 4: ¢ tén goi 12 Native Protocol Driver. Trinh diéu khién loai ndy chuyén céac 1oi goi
JDBC API sang ma 1¢énh ctia h¢ CSDL cu thé. Pay 1a cac trinh diéu khién than Java, c6 nghia 1a khong
can phai c6 mi 1énh ciia hé CSDL cu thé khi thi hanh chwong trinh.
6.3.2.JDBC URL

Dé c6 thé két ndi voi CSDL, chung ta can xac dinh ngudn dit lidu cing véi cac thong sb lién
quan dudi dang 1 URL nhu sau:

Jjdbc:<subprotocol>:<dsn>:<others>
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Trong do: _

= <subprotocol>: duoc ding dé xac dinh trinh diéu khién dé két ndi vi CSDL.

= <dsn>: dia chi CSDL. Ct phap ctia <dsn> phu thudc vao timg trinh diéu khién cuy thé.

= <other>: cic tham sb khac

Vi du:

= jdbc:odbe:dbname 1a URL dé két ndi véi CSDL tén dbname sir dung cau néi ODBC.

= jdbc:microsoft:sqlserver://hostname: 1433 1a URL dé két ndi v6i CSDL Microsoft SQL Server.
Trong d6 hostname la tén may cai SQL Server.

6.4 KET NOI CSDL VOI JDBC 4

Viéc két nbi voi CSDL bang JDBC duoc thuc hién qua hai budce: dang ky trinh diéu khién
JDBC; tiép theo thuc thi phuong thirc getConnection() ctia 16p DriverManager.
6.4.1.Ding ky trinh diéu khién

Trinh diéu khién JDBC dugc nap khi ma bytecode cia né dugc nap vao JVM. Mot cach don
gian dé thyuc hién cong viéc nay 1a thyuc thi phuong thie Class.forName(“<JDBC Driver>"). Vi du: dé
nap trinh diéu khién st dung ciu néi ODBC do Sun cung cdp, ching ta sit dung cdu lénh sau
Class.forName(“sun.jdbc.odbe.JdbcOdbeDriver”).
6.4.2.Thyc hién két néi

Sau khi d3 nap trinh diéu khién JDBC, viéc két ndi v6i CSDL duoc thuc hién v6i mot trong cac
phuong thirc sau trong 16p
DriverManager:

* public static Connection getConnection(String url) throws SQLException: thuc hién két ndi
voi CSDL duogc yéu cau. Bo quan 1y trinh diéu khién s& ty dong lya chon trinh diéu khién phu hop
trong sb cac trinh diéu khién da dugc 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.

* public static Connection getConnection(String url, Properties info) throws SQLException:
tuong ty hai phuong thirc trén ngoai ra cung cap thém cac thong tin qui dinh thuge tinh két ndi thong
qua d6i tugng cua 16p Properties. Két qua tra vé cua cac phuong thie trén la mot dbi tuong cua 16p
java.sql.Connection dugc dung dé dai dién cho két ndi dén CSDL.
6.4.3.Vi du .

Trong phan vi du ndy chung ta s& tim hiéu cac cach khic nhau dé két ndi voi tap tin CSDI
Access movies.mdb c6 mot bang tén Movies. Bang ndy gdm cac cot number, title, category va fomat.
Dé c6 thé tién hanh két ndi v6i Microsoft Access thong qua cau néi ODBC sau khi di tao tap tin CSDL
movies.mdb, chiing ta can phai tao Data Source Name cho CSDL bang cach vao Control Panel va chon
ODBC Data Source.

Tiép theo nhan vao nut Add, ban s& théy hién thi danh sach cac trinh diéu khién CSDL hién c6.
Ban chon Microsoft Access Driver(*.mdb) va nhan Finish. Cira s6 cdu hinh cho tap tin Access s& xuit
hién va nhap moviesDSN vao 6 Data Source Name Ban nhén nut Select va chon tap tin CSDL can tao
data source name. Sau d6 nhan OK dé két thiic.

Sau khi da hoan tat cong vi¢c tao DSN cho tap tin movies.mdb, chung ta cé thé st dung doan
mi sau dé tién hanh két nbi véi tap tin movies.mdb.
import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;
public class TestConnection{
public static void main(String args[]) {

Connection connection = null;

if( args.length 1= 1) {

System.out.printIn("Syntax: java TestConnection " +
"DSN");

return;

}
try { // load driver
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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 {

String dbURL = "jdbc:odbc:" + args[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 here!!!
}

catch( SQLExceptione) {

e.printStackTrace( );

}

finally {

if( connection !=null) {

try { connection.close(); }

catch( SQLExceptione) {

e.printStackTrace( );

}
}
}
}
}

Sau khi bién dich doan chuong trinh trén, chiing ta c6 thé thuc hién két n6i véi CSDL bang céch thuc
thi cau lénh:
java TestConnection moviesDSN
6.5.KIEU DU LIEU SQL VA KIEU DU LIEU JAVA
Trong qua trinh thao tac véi CSDL, chung ta s€ gap phai van dé chuyén doi gitia kieu dit liéu
trong CSDL sang kiéu dit li€éu Java ho trg va nguoc lai. Viéc chuyén doi nay 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
DECIMAL java.math.BigDecimal
NUMERIC java.math.BigDecimal
CHAR java.lang.String
VARCHAR java.lang.String
LONGVARCHAR java.lang.String
DATE java.sql.Date
TIME java.sql.Time
TIMESTAMP java.sql. Timestamp
BINARY byte] ]
VARBINARY byte] ]
LONGVARBINARY byte] ]
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BLOB java.sql.Blob

CLOB Java.sql.Clob

ARRAY Java.sql.Array

REF Java.sql.Ref

STRUCT Java;sql.SEruct )
Bdng chuyén doi tir kieu 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
java.lang.String VARCHAR or
LONGVARCHAR

byte[ ] VARBINARY or
LONGVARBINARY
java.sql.Date DATE
java.sql.Time TIME
java.sql.Timestamp TIMESTAMP
java.sql.Blob BLOB

java.sql.Clob CLOB
java.sql.Array ARRAY
java.sql.Ref REF

java.sql.Struct STRUCT

Bing chuyén déi tiv kiéu div liéu Java sang SOL
6.6.CAC THAO TAC CO BAN TREN CSDL

Céac thao tac truy van CSDL chi ¢6 thé dugc thuc hién sau khi da co doi tugng Connection, dugc
tao ra tir qué trinh két ndi vao CSDL. Chiing ta sir dung d6i tuong cta 16p Connection dé tao ra cac thé
hién ciia 16p java.sql.Statement. Sau khi tao ra cac dbi tugng ciia 16p Statement chiing ta ¢ thé thuc
hién cac thao tac trong cac ddi twong statement trén connection twong tmg. Noi dung trong mot
statement chinh la cac cau SQL. Cau Iénh SQL trong cac statement chi dugc thuc hién khi ching ta gui
ching dén CSDL. Néu cdu 1én SQL 1a mdt cu truy van ni dung thi két qua trd v& s& 1a mot thé hién
cua 16p java.sql.ResultSet, ngugc lai (cac cau 1énh thay d6i noi dung CSDL) s¢ tra Ve két qua 1a mo s6
nguyén. Cac d6i twong ciia 16p ResultSet cho phép ching ta truy cap dén két qua tra vé ciia cac cu truy
van.
6.6.1.Cac 16p co ban
= java.sql.Statement

Statement 1a mot trong 3 16p JDBC co ban dung dé thé hién mot cau 1énh SQL. Moi thao tac
trén CSDL dugc thuc hién thong qua 3 phuong thirc ctia 16p Statement. Phuong thuc executeQuery()
nhan vao 1 tham sb 1a chudi ndi dung cau 1én SQL va tra vé 1 dbi tuong kiéu ResultSet. Phuong thirc
nay duoc st dung trong cac truong hop cau 1énh SQL co tra vé cac két qua trong CSDL. Phuong thirc
executeUpdate() ciing nhén vao 1 tham s6 1a chudi ndi dung cau 1énh SQL. Tuy nhién phuong thire nay
chi str dung duoc dbi vdi cac cay 1énh cap nhat ndi dung CSDL. Két qua tra vé 1a s6 dong bi tac dong
boi cau 1énh SQL. .

Phuong thirc execute() 1a truong hop tong quat ciia 2 phwong thirc trén. Phuong thirc nhan vao
chudi ndi dung cu 1énh SQL. Cau lénh SQL co thé 1a ciu 1énh truy vén hoic cap nhat. Néu két qua cua
cau lénh 13 cac dong trong CSDL thi phuong thirc tra vé gid tri true, ngugc lai tra vé gia tri false. Trong
truong hop gié tri true, sau d6 ching ta c6 thé ding phuong thie getResultSet() dé 1iy cac dong két qua
tra ve.

= java.sql.ResultSet

Déi tuong resultset 1a cac dong dir lidu tra vé cua cau 1énh truy van CSDL. Lép nay cung cap
cac phuong thue dé rat trich cac cot trong timg dong két qua tra vé. Tét ca cac phuong thirc nay déu co
dang:

type getType(int | String)
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Trong d6 tham s6 ¢co thé 1a s6 tht tu caa cot hodc tén cot can 1§y ndi dung. Tai 1 thoi diém
chung ta chi co thé thao tac trén 1 dong cia resultset. Dé thao tac trén dong tiép theo chung ta st dung
phuong thirc next(). Phuong thirc tra vé gia tri true trong trudng hop c6 dong tiép theo, nguoc lai tra vé
gia tri false.
6.6.2.Vi du truy vin CSDL
public class Movie{
private String movieTitle, category, mediaFormat;
private int number;
public Movie(int n, String title, String cat, String format){
number = n;
movieTitle = title;
category = cat;
mediaFormat = format;

}

public int getNumber(){return number;}

public String 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 String toString(){

return number + ": " + movieTitle + " - " + category + "
" + mediaFormat;

}

}

import java.sql.*;

public class MovieDatabase{

private Connection connection;

private PreparedStatement findByNumber, updateCategory;
private CallableStatement findByCategory;

public MovieDatabase(Connection connection) throws
SQLEXxception{

this.connection = connection;

public void showAllMovies(){

try{

Statement selectAll = connection.createStatement();
String sgl = "SELECT * FROM Movies";
ResultSet results = selectAll.executeQuery(sql);
while(results.next()){

int number = results.getint(1);

String title = results.getString("title");

String category = results.getString(3);

String format = results.getString(4);

Movie movie = new Movie(number, title, category,
format);

System.out.printin(movie.toString());

results.close();
selectAll.close();

}
catch(SQLException e){

e.printStackTrace();
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}

}

}

import java.sql.*;

public class ShowMovies{

public static void main(String [] args){
String url = "jdbc:odbc:" + args[0];
try{
Class.forName(*'sun.jdbc.odbc.JdbcOdbcDriver");
Connection connection =
DriverManager.getConnection(url);
MovieDatabase db = new
MovieDatabase(connection);
db.showAllMovies();
connection.close();

}

catch(Exception e){
e.printStackTrace();

}

}

}
6.6.3.Vi du cap nhat CSDL

Phuong thic 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());
try{

Statement addMovie = connection.createStatement();
String sql = “INSERT INTO Movies VALUES(*

+ movie.getNumber() + *,

+ “““ + movie.getMovieTitle() + ““*,

+ “*“ + movie.getCategory() + ““*, “

+ ““ + movie.getFormat() + “*)”’;
System.out.printIn(*“Executing statement: ““ + sql);
addMovie.executeUpdate(sql);

addMovie.close();

System.out.printin(*““Movie added successfully!”’);

catch(SQLException e){
e.printStackTrace();

}

}

}

import java.sql.*;

public class AddMovies{

public static void main(String [] args){

String url = “jdbc:odbc:” + args[0];
System.out.printIn(““Attempting to connect to * + url);
try{

System.out.printin(*““Loading the driver...”);
Class.forName(““sun.jdbc.odbc.JdbcOdbcDriver™);

Trang 80



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 Movie[6];

movies[0] = new Movie(1, “Star Wars: A New Hope”’,
“Science Fiction”, “DVD”);

movies[1] = new Movie(2, “Citizen Kane”, “Drama”,
“VHS”);

movies[2] = new Movie(3, “The Jungle Book™,
“Children”, “VHS™);

movies[3] = new Movie(4, “Dumb and Dumber”’,
“Comedy”, “DVD™);

movies[4] = new Movie(5, “Star Wars: Attack of the
Clones”, ““Science Fiction”, “DVD”);

movies[5] = new Movie(6, “Toy Story”, “Children”,
“DVD”);

for(int i = 0; i < movies.length; i++){
db.addMovie(movies[i]);

}

System.out.printIn(*“Closing the connection...”);
connection.close();

}

catch(Exception e){

e.printStackTrace();

}

}

}
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Phu luc A: Trac nghiém kién thirc

1. Chon phat biéu dung

a. InputStream va OuputStream 1a 2 ludng dit liéu kiéu byte
b. Reader va Writer 14 2 ludng dit liéu kiéu character.

c. Cau a) va b) ding

d. Tét ca cac cdu trén déu sai

2. Cho biét sb byte ma doan chuong trinh sau ghi ra tap tin
temp.txt

a. 2 bytes

b. 4 bytes
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c. 8 bytes

d. 16 bytes

3. Chon phat biéu dang

a. Mot thé hién cua 16p File co thé dugc dung dé truy cap cac tap tin trong thu muc hién hanh
b. Khi mét thé hién cua 16p File duoc tao ra thi mot tap tin twong g cling dugc tao ra trén dia.
c. Cac thé hién ciia 16p File duoc dung dé truy cap dén cac tap tin va thu muc trén dia

d. Cau a) va c) ding

4. Cho biét cach tao mot thé hién cua InputStreamReader tr mot thé hién cta InputStream.
a. Sur dung phuong thurc createReader() ctua 16p InputStream

b. Str dung phuong thirc createReader() cua 16p InputStreamReader

c. Tao mot thé hién ciia InputStream roi truyén vao cho ham khoi tao ciia InputStreamReader
d. Tét ca cac cau trén déu sai

5. Chon phat biéu ding

a. Lop Writer c6 thé duge dung dé ghi cac ky tur 6 cach ma hoa khic nhau ra ludng xuét

b. Lép Writer c6 thé duoc dung dé ghi cac ky tu Unicode ra ludng xuat

c. Lop Writer c6 thé duoc dung dé ghi gid tri cac kiéu dit liéu co so ra ludng xuat

d. Cau a) va b) dung

6. Chon phat biéu dung:

a. Cac event listeners 1a cac interface qui dinh cac phuong thirc can phai cai dat dé xu 1y cac sy kién
lién quan khi su kién d6 xay ra.

b. Mdt event adapter 1a mQt cung cép_céc cai dat mac dinh cho céc event listener tuong tng
c. Lop WindowAdapter dugc dung dé xir Iy cac su kién lién quan dén ctra s6 man hinh.

d. Tét ca cac cau trén déu dung

7. Khi ¢6 nhiéu component dugc gin cac bo lang nghe cta ciing mot loai sy kién thi component nio s&
nhén duge su kién dau tién?

a. Component dau tién dugc gan bo lang nghe su kién

b. Component cudi cing dugc gin bo ling nghe sy kién

c. Khong thé xac dinh component nao s& nhén trude

d. Khong thé c6 nhiéu hon mot bo lfmg nghe cho cung mot loai sy kién

8. Chon cac component ¢6 phat sinh action event

a. Button

b. Label

c. Checkbox

d. Windows

9. Chon phat biéu dung

a. Thé hién cua TextField c6 thé phat sinh ActionEvent

b. Thé hién ciia TextArea c6 thé phat sinh ActionEvent

c. Thé hién cua button c6 thé phat sinh ActionEvent

d. Cau a) va ¢) ding

10. Chon phat biéu ding

a. MouseListener interface dinh nghia cac phuong thirc dé xir Iy sy kién nhan chuot.

b. MouseMotionListener interface dinh nghia cac phuong thirc dé xir 1y sy kién nhén chuot.
c. MouseClickListener interface dinh nghia cac phuong thirc dé xir Iy sy kién nhan chuét.
d. Tét ca cac cau trén déu dung

11. Gia st chiing ta c6 thé hién e cua bd lrfmg nghe su kién

TextEvent va thé hién t ctia 16p TextArea. Cho biét cach dé gin bo lang nghe e vao t?

a. t.addTextListener(e)

b. e.addTextListener(t)

c. addTextListener(e,t)

d. addTextListener(t,e)

12. Man hinh sau sir dung kiéu trinh bay nao?

a. CardLayout

b. nullLayout
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c. BorderLayout

d. SetLayout

13. Man hinh sau sir dung kiéu trinh bay nao?

a. GridLayout

b. FlowLayout

c. BorderLayout

d. GridBagLayout

14. Cho médt component comp va mot container cont c6 kiéu trinh bay 1a BorderLayout. Cho biét cach
dé gén 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 mdt component comp va mdt container cont ¢ kiéu trinh bay 1a FlowLayout. Cho biét cach dé
gin comp vao cont.

a. cont.add(comp)

b. comp.add(cont)

c. cont.addComponent(comp)

d. cont.addAllIComponents()

16. Chon phuong thirc dung dé xac dinh cach trinh bay ctia mot khung chia
a. startLayout()

b. initLayout()

c. layoutContainer()

d. setLayout()

17. Chon phuong thirc dung dé xac dinh vi tri va kich thudc ciia cac component
a. setBounds()

b. setSizeAndPosition()

c. setComponentSize()

d. setComponent()

18. Chon kiéu trinh bay dé dit cac component trén khung chira dudi dang bang.
a. CardLayout

b. BorderLayout

c. GridLayout

d. FlowLayout

19. Chon phuong thirc dung dé gan ndi dung cho Label

a. setText()

b. setLabel()

c. setTextLabel()

d. setLabelText()

20. Chon phat biéu diing

a. TextComponent extends TextArea

b. TextArea extends TextField

c. TextField extends TextComponent

d. TextComponent extends TextField

21. Chon phat biéu dung

a. Lop CheckboxGroup dung dé dinh nghia c4 RadioButtons
b. Lép RadioGroup dung dé dinh nghia c4 RadioButtons

c. Tat ca cac cau trén déu dung

d. TAt ca cac cdu trén déu sai

22. Chon céu 1énh dé tao ra TextArea cd 10 dong va 20 cot
a. new TexArea(10,20)

b. new TexArea(20,10)

c. new TexArea(200)

Trang 83



d. Tét ca cac cau trénldéu sai

23. Chon cau 1énh dé tao ra mot danh sach gém 5 muc chon va cho phép thuc hién chon nhiéu muc
cung luc

a. new List(5, true)

b. new List(true, 5)

c. new List(5, false)

d. new List(false, 5)

24. Chon phuong thirc dé hién thi Frame 1én man hinh

a. setVisible()

b. display()

c. displayFrame()

d. Tét ca cac cau trén déu sai

25. Chon phat biéu dung

a. Lop Class 1a 16p cha cua 16p Object

b. Lop Object 1a mot 16p final

c. Moi 16p dé ké thira truc tiép hodc gian tiép tir 16p Object

d. Tét ca cac cdu trén déu sai

26. Lop nao sau day dung dé thuc hién céc thao tac nhap xuét co ban véi console
a. System

b. Math

c. String

d. StringBuffer

27. Lép nao sau day khong phai la 16p bao?

a. String

b. Integer

c. Boolean

d. Character

28. Poan mi sau sai chd nao?

a. Poan mi khong c6 16i

b. Diéu ki¢n cta cau Iénh if phai ¢6 kiéu boolean thay vi Boolean
c. Chi sb cua cau 1énh for 14 int thay vi Integer

d. Caub) vac)du

29. Phuong thirc nao sau ddy s& lam cho gia trj bién s bi thay doi
a. s.concat()

b. s.toUpperCase()

c. s.replace()

d. Cau a) va b) dung

30. Hay cho biét két xuat ciia doan chuong trinh sau:

a. Sl

b. S2

c. S1S2

d. S2S1

31. Chon phét biéu dang cho ham khdi tao

a. Mot 10p s& két thira cac ham khoi tao tir 16p cha

b. Trinh bién dich s€ ty ddng tao ham khoi tao mac dinh néu 16p khong dinh nghia ham khdi tao
c. Tét ca cac ham khoi tao c6 kiéu tra vé 1a void

d. Tét ca cac cdu trén déu sai

32. Cho biét két xuat cia doan chuong trinh sau:

a. Sl

b. S2

c. null

d. S1S2

33. Mot kiéu dit liéu sb c6 dau c6 2 gia tri +0 va -0 bang nhau:
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a. Pling

b. Sai

c. Chi dung véi kiéu s6 nguyén

d. Chi dung véi kiéu sé thuc

34. Chon khai béo tén dung

a. Big01LongStringWidthMeaninglessName

b. $int

c. bytes

d. Tét ca cac cdu trén déu dung

35. Chon khai bao diung 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 thir ty diing ciia cac thanh phan trong mot tap tin ngudn
a. Cau I¢nh import, khai bao package, khai bao 16p.
b. Khai bao package dau tién; thir tw ctia cAu 1énh import va khai bao 16p 1a tiy ¥.
c. Khai bdo package, cau Iénh import, khai bao 16p
d. Cau Iénh import trudc tién; thir tu cua khai bao package va khai bao 16p 1a tuy y.
37. Cho cau lénh sau:

int[] x = new int[25];

Chon két qua dting sau khi thi hanh céu 1énh trén

a. x[24] chua duoc dinh nghia

b. x[25] c6 gia tri 0

c. x[0] = c6 gia tri null

d. x.length =25

38. Cho doan ma sau:

: class Q6{

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

: Holder h = new Holder();

: h.held = 100;

> h.bump(h);

: System.out.printin(h.held);

'}

: class Holder{

10 : public int held;

11 : public void bump(Holder theHolder){
12 : theHolder.held++;

13:}

14 :}

Gié tri in ra ctia cau Iénh ¢ dong thu 6 1a:
a.0

b. 1

c. 100

d. 101

39. Cho doan ma sau:

: class Q7{

- public static void main(String args[]){
: doubled = 12.3;

: Decrementer dec = new Decrementer();
: dec.decrement(d);

: System.out.printin(d);

Ooo~No ok, wN PR
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7:
8:
9:

O

lass Decrementer{

10 : public void decrement(double decMe){
11 : decMe = decMe - 1.0;

12:}

13:}

Gia tri in ra cua cau Iénh & dong thur 6 la:

a. 0.0

b.-1.0

c. 123

d. 11.3

40. Mién gia tri cia bién kiéu short 1a:

a. N6 phu thudc vao nén phan cting bén dudi
b. TuO dén 216 1

c. Tir-215dén 215— 1

d. Tu-231dén 231— 1

41. Mién gia tri ctia bién kiéu byte la:

a. N6 phu thudc vao nén phén cimg bén dudi
b. TU0 dén 25— 1

c. Tr-27dén 27— 1

d. Tir-215dén 215 1

42. Cho biét gia tri clia X, a va b sau khi thi hanh doan ma sau:
l:intx,a=6,b=7;

2:x=at++Dbt+

a.x=15a=7,b=8

b.x=15,a=6,b=7

c.x=13,a=7,b=8

dx=13,a=6,b=7

43. Biéu thirc nao sau day 1a hop 1¢

a.intx =6;x = !x;

b.itn x = 6; if (I(x > 3)) {}

c.int X =6; X = ~X;

d. Cau b) va c) ding

44. Biéu thirc nao sau day cho x o gia tri duong:
a.intx=-1; x=x>>>5;

b.int x =-1; x =x >>>32;

c.bytex=-1; x =x>>>5;
d.intx=-1;x=x>>5;

45. Biéu thirc nao sau day hop 16

a. String x = “Hello”; inty = 9; x +=y;

b. String x = “Hello”; inty =9; x =x +y;

c. String x = null; int y = (x != null) && (x.length() > 0) ?
x.length() : 0;

d. Tét ca cac cau trén déu dung

46. BDoan ma nao sau day in ra man hinh chit “Equal”:
a.

int x = 100; float y = 100.0F;

if (x==Yy)

{
System.out.printin(*“Equal’);
}

b.
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Integer x = new Integer(100);
Integer y = new Integer(100);
if(x==y)

{
System.out.printin(“Equal™);

C.
String x = **100’; String y = **100”’;

if (x==y)
{

System.out.printin(“Equal’);
}

d. Cau a. va c. ding
47. Cho biét két qua sau khi thi hanh chuong trinh sau:
> public class Short{

: public static void main(String[] args){
: StringBuffer s = new StringBuffer(““Hello”);
- if ((s.length() > 5) &&

: s.append(“ there”).equals(“False™)))
: ;//do nothing

- System.out.printin(“‘value is > + s);

0}

3} ’
. Gia tri xuat la Hello

. L5i bién dich tai dong 4 va 5
. Khong c6 gié tri xuat

d. Thong bao NullPointerException
48. Cho biét két qua sau khi thyc hién chuong trinh sau:
1 : public class Xor{

2 : public static void main(String[] args){
3 : byte b = 10;//00001010

4 : byte ¢ = 15;//00001111

5: b= (byte)(b " c);

6 : System.out.printin(*‘b contains ** + b);
7

8

a
b

C

O O ©OONOO O, WN -

0}
.3
. Két qua 1a: b contains 10
. Két qua 1a: b contains 5
. Két qua 1a: b contains 250
d. Két qua 1a: b contains 245
49. Cho biét két qua sau khi bién dich va thi hanh chwong trinh sau:
1 : public class Conditional{
2 : public static void mai n(String[] args){
3:intx=4;
4 : System.out.printin(*“value is ”* +
5:((x>4799.99:9));
6:}
7:}
a. Két qua la: value is 99.99
b. Két qua la: value is 9
c. Két qua 1a: value is 9.0
d. Lbi bién dich tai dong s 5
50. Cho biét két qua ciia doan ma sau:
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1:intx=3;inty=10;
2 : System.out.printin(y % x);

oo
W N = O

51. Chon cau khai bao khong hop 1€

a. String s;

b. abstract double d;

c. abstract final double hyperbolCosine();

d. Tét ca cac cau trén déu dung

52. Chon cau phat biéu dung

a. Mot 16p triru twong khong thé chira phuong thic final

b. Mot 16p final khong thé chira cac phuong thirc triru tugng
c. Ca a) va b) déu dung

d. Ca a) va b) déu sai

53. Chon céch stra it nhit ¢é doan ma sau bién dich ding

3 : final class Aaa
4:{

51 int xxx;
6 : void yyy(O){xxx = 1;}
7:}
8

10 : class Bbb extends Aaa
11:{
12 : final Aaa finalRef = new Aaa();

14 : final void yyy()

15:{

16 : System.out.printIn(*“In method yyy()*);
17 : finalRef.xxx = 12345;

18:}

19:}

a. Xo6a tu final ¢ dong 1

b. Xo4 tur final & dong 10

c. Xoa tu final 6 dong 1 va 10

d. Khéng can phai chinh sira gi

54. Chon phat biéu ding cho chwong trinh sau
: class StaticStuff

A

> static int x = 10;
: static {x +=5;}

- public static void main(String args[])

{

: System.out.pritIn(*x =" + x);

10:}

11:

12 : static {x /= 5}

13:}

a. Li bién dich tai dong 5 va 12 bi vi thiéu tén phuong thirc va kiéu tra vé

Oo~No ok, wN PR
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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 quax =3

55. Chon phét biéu dung cho chwong trinh sau:

1 : class HasStatic

2:{

3 : private static int x = 100;

4

5 : public static void main(String args[])
6:{

7 : HasStatic hs1l = new HasStatic();
8 : hsl.x++;

9 : HasStatic hs2 = new HasStatic();
10 : hs2.x++;

11 : hsl = new HasStatic();

12 : hsl.x++;

13 : HasStatic.x++;

14 : System.out.printIn(“‘x = *“ + x);

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. Tét ca cac cdu trén déu sai

56. Cho doan ma sau:

1 : class SuperDuper

2:{

3 : void aMethod(){}

4:}

5 -

6 : class Sub extends SuperDuper
7:{

8 : void aMethod(){}

9:

Hay chon tir khoa chi pham vi hop 1¢ diing trudc aMethod() & dong 8
a. default

b. protected

c. public

d. Tét ca cac cdu trén déu dung

> Doan mi sau ding cho 2 ciu hoi tiép theo

- package abcde;

|_\

2:
3 : public class Bird{

4 : protected static int referneceCount = 0;

5 : public Bird(){referenceCount++;}

6 : protected void fly(){...}

7 : static int getRefCount(){return referenceCount;}

8:}

57. Chon phat biéu ding cho 16p Bird trén va 16p Parrot sau:
1 : package abcde;

2:
3:
4

class Parrot extends abcde.Bird{
public void fly(){
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)
-}
: public int getRefCount(){
: return referenceCount;
-}
10:
a. Loi bién dich & dong 4 tap tin Parrot.java vi phuong thire fly() 1a protected trong 16p cha va 16p Bird
va Parrot nim trong cing package
b. Ldi bién dich ¢ dong 4 tap tin Parrot.java vi phuong thirc fly() la protected trong 16p cha va public
trong 16p con.
c. Loi bién dich & dong 7 tap tin Parrot.java vi phuong thirc getRefCount() 1a static trong 16p cha.
d. Chuong trinh bién dich thanh c6ng nhung s& phat sinh Exception khi chay néu phuong thirc fly() ciia
16p Parrot khong dugc goi
58. Chon phat biéu diing cho 16p Bird trén va 16p Nightingale sau:

@CD\ICDU'I

1 : package singers;

2:

3 : class Nightingale extends abcde.Bird{

4 : Nightingale(){ refernceCount++;}

5:

6 : public static void main(String args[]){

7 : System.out.print(*“Before: *“ + refernceCount);
8 : Nightingale florence = new Nightingale();

9 : System.out.print(*““After: * + refernceCount);
10 : florence.fly();

11:}

12:}

a. Két qua trén man hinh la: Before: 0 After: 2

b. Két qua trén man hinh 1a: Before: 0 After: 1

c. Lai bién dich & dong 4 cuia 16p Nightingale vi khong thé overidde thanh vién static

d. Ldi bién dich ¢ dong 10 cua 16p Nightingale vi phuong thire fly() la protected trong 16p cha.

59. Chon phat biéu ding S S

a. Chi kiéu dit liéu co sé méi duoc chuyén doi kiéu tu dong; dé chuyén ddi kiéu dir liéu cta bién tham
chiéu phai st dung phép ép kiéu

b. Chi bién tham chiéu méi duoc chuyen d6i kiéu tu dong; dé chuyén kiéu cua 1 bién kiéu co so
pha i str dung phép toan ép kiéu

c. Ca kiéu dit liéu co s6 va kiéu tham chiéu déu c6 thé chuyén doi tw dong va ép kiéu

d. Phép ép kiéu ddi véi dit liéu s6 co thé can phép kiém tra khi thyc thi

60. Dong 1énh nao sau day s& khong thé bién dich:

1: byte b =5;

2 :charc="5,

3 : short s = 55;

4 :inti=555;

5 : float f = 555.5f;

6:b=s;

7:i=c;

8:if (f>h)

9:f=1;

a. Dong 3

b. Dong 4

c. Dong 5

d. Dong 6

61. Chon dong phat sinh 15i khi bién dich
1:byteb=2;
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2 : byte bl = 3;

3:b=b*bl;

a. Dong 1

b. Dong 2

c. Dong 3

d. TAt ca cac cdu trén déu ding

62. Trong doan ma sau kiéu dit liéu cta bién result ¢6 thé 1a nhiing kiéu nao?
1:byteb=11;

2 : shorts =13;

3:result=Db* ++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:

: class Cruncher{

> void crunch(int i){

: System.out.printin(*“int version™):

: void crunch(String s){
- System.out.printin(*“String version™);

-}

> public static void main(String[] args){
10 : Cruncher crun = new Cruncher();

OO ~NO OIS, WN P

11 : char ch = “p’;
12 : crun.crunch(ch);
13:}

14:}

a. Dong 5 sé& khong bién dich vi phuong thirc tra vé kiéu void khong thé overridde

b. Dong 12 s€ khong bién dich vi khong c6 phién ban nao ctia phuong thirc crunch() nhan vao tham s6
kiéu char

c¢. Poan ma bién dich dugc nhung s€ phat sinh Exception ¢ dong 12

d. Chuong trinh chay va in ra két qua: int version

64. Chon phat biéu ding

a. Tham chiéu cua ddi tugng co thé duoc chuyén ddi trong phép gan nhung khéng thé thuc hién trong
phép goi phuong thirc

b. Tham chiéu cia ddi twong c6 thé duoc ép kiéu trong phép goi phuong thirc nhung khong thé thuc
hién trong phép gan

c. Tham chiéu cua ddi tuong c6 thé dugce chuyén doi trong phép goi phuong thirc va phép gan nhung
tuan theo nhimg quy tic khac nhau _ '

d. Tham chiéu cta ddi tuong co thé dugc chuyén doi trong phép goi phuong thirc va phép gan va tuan
theo nhitng quy tic gidng nhau

65. Cho doan mé nhu bén duéi. Hay cho biét dong nao khong thé bién dich

: Object ob = new Object();

: String stringarr[] = new String[50];

: Float floater = new Float(3.14f);

: ob = stringarr;

: ob = stringarr[5];

: floater = ob;

: ob = floater;

a. Dong 4

b. Dong 5

~No o, wWN P
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a. Dong 6

b. Dong 7

Hinh sau ap dung cho cac 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 khong thé bién dich

b. Dong 6 khong thé bién dich

c. Poan ma bién dich thanh cong nhung s€ phat sinh Exception tai dong 6
d. Poan ma bién dich thanh cong va c6 thé thi hanh
67. Cho doan ma sau:

1 :Cat sunflower;

2 :Washer wawa;

3 :SwampThing pogo;

4:

5 :sunflower = new Cat();

Thing.

Mammal

Animal

Dog Cat

(implements

Washer)

Racoon

(implements
Washer)

6 :wawa = sunflower;

7 :pogo = (SwampThing)wawa;

Hay chon phat biéu d

a. Dong 6 khong thé bién dich; can c6 mot phep ép kiéu dé chuyén tir kiéu Cat sang kiéu Washer
b. Dong 7 khong thé bién dich vi khong thé ep tu kiéu interface sang kiéu class

c. Poan ma sé& dich va chay nhung phép ép kiéu ¢ dong 7 1a thira va c6 thé bo di

d. Poan ma bién dich thanh cong nhung s€ phat sinh

Exceptiono ¢ dong 7 vi kiéu 16p cuia ddi twong trong bién wawa lic thi hanh khong thé chuyén sang
kiéu SwampThing

68. Cho doan ma sau

:Racoon rocky;

:SwampThing pogo;

:Washer w;

[EEN

= rocky;
:pogo =w

. Dong 6 s& khong bién dich; can phai co phép ép kiéu dé chuyén tir kiéu Racoon sang kiéu Washer

. Dong 7 s& khong bién dich; can c6 phép ép kiéu dé chuyén tir kiéu Washer sang kiéu SwampThing
c. Doan ma s€ bién dich nhung s€ phat sinh Exception ¢ dong
7 vi chuyén dbi kiéu khi thuc thi tir interface sang class 12 khong dugc phép
d. Poan ma s& bién dich va s& phat sinh Exception & dong 7 vi kiéu 16p cia w tai thoi diém thyc thi
khong thé chuyén sang kiéu SwampThing
69. Cho doan ma sau:
1:for(inti=0;i<2;i++){
2:for(intj=0;j<3;j++){

2

3

4:

5 :rocky = new Racooon();
6

7

a

b
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3:if(i==J){

4 : continue;

5:}

6 : System.out.printin(*i = ** + i + “j = +J);
7:}
8:}

Dong nao s& 1a mot trong s6 cac két qua duoc in ra?
a.i=0j=0

b.i=2j=1

c.i=0j=2

di=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 nao s& 1a mét trong sb cac két qua duoc in ra?
a.1=0j=0

b.i=0j=1

c.i=0j=2

di=1j=0

71. Chon vong lap dung

: while (inti < 7){
DIt
: System.out.printin(*“i is * + i);

-}

Tinti=3;
- while (i){
: System.out.printin(*“i is * + i);

(intj=0;
for(intk = 0; j + k 1= 10; j++, k++){
: System.out.printin(*‘j is *“ + j + “ Kk is “ + k);

Jintj =0;

- do{

: System.out.printin(*‘j is ** + j++);
»if (j == 3) { continue loop;}

: Jwhile (j < 10);

2. Cho biét két xuit cua doan m3 sau
tintx=0,y=4,z=5;

Dif (x> 2)

Dif (y <5){

: System.out.printin(*“message one’);
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- else{

: System.out.printin(*“message two’);
0}
10 : else if (z > 5){

11 : System.out.printIn(““message three”);

12:}

13 : else{

14 : System.out.printIn(““message four”);

15:}

a. message one

b. message two

c. message three

d. message four

73. Chon phat biéu dung cho doan mi sau:

Jintj =2;

> switch (j){

: case 2:

: System.out.printin(*““value is two™);

:case 2+ 1:

- System.out.printin(“‘value is three’);

- break;

: default:

: System.out.printin(“‘value is” + j);

10 : break;

11:}

a. Poan ma khong hop 18 bdi biéu thirc & dong 5

b. Bién j trong ciu triic switch() c6 thé 1a mot trong cac kiéu: byte, short, int hodc long
c. Két xuét cia chuong trinh chi 1a dong: value is two

d. Két xuat ctia chuong trinh chi 1a dong: value is two va value is three
74. Cho biét két qué sau khi dich va thuc thi doan chuong trinh sau:

. import java.awt.*;

© 00N

OO ~NO OIS, WN P

. public class Test extends Frame {
. Test() {
. setSize(300,300);
. Button b = new Button(““Apply™);
. add(b);
}
10. public static void main(String args[]) {
11. Test f = new Test();
12. f.setVisible(true);
13.}
14.}
a) C6 16i bién dich tai dong 11 bédi vi constructor & dong 4 khong khai bao public.
b) Chuong trinh bién dich thanh cong nhung c6 s€ ném ra exception khi thuc thi cau Iénh ¢ dong thu 7.
¢) Chuong trinh hién thi frame trong.
d) Chuong trinh hién thi 1 ntt nhan (Button) stt dung font chit mic dinh cho nhén cta Button. Button
chi du 16n dé bao quanh nhan cta no.
¢) Chuong trinh hién thi nut nhin (Button) dung font chit mac dinh cho nhan nut. Nut nhén s& choan tét
ca ving hién thi cta frame.
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75. Néu 1 frame dung b quan 1y trinh bay (layout manager) 1a GridLayout va khong chira bat ky panel
hay container nao khac bén trong né thi tat ca nhitmg components khi dua vao trong frame niy cé ciing
kich thudc nhu nhau (ngang, doc)?

a) bung.

b) Sai.

76. Néu 1 frame ding bd quan 1y trinh bay (layout manager) mic dinh va khong chira bat ky panel niao
bén trong thi tit ca nhitng components bén trong frame 1a cing kich thudc (ngang, doc) ?

a) bung.

b) Sai.

77. V6i bd quan 1y trinh bay BorderLayout khong nhat thiét cac ving phai co chira cic components.

a) bung.

b) Sai.

78. Bo quan 1y trinh bay méc dinh cho 1 khung chira kiéu Panel 1a:

a) FlowLayout

b) BorderLayout

c¢) GridLayout

d) GridBagLayout

79. M6t Container c6 bd quan 1y trinh bay 1a GridBagLayout thi mdi component sé& c6 kich thudc bang
nhau khi thém vao khung chtra (container) nay?

a) bung

b) Sai _ .

80. Ban c6 thé tao ra ctra s6 chinh ctia mg dung bang cach goi:

Frame f = new Frame(*“Main Frame™);

Nhung khi ban chay chuong trinh thi Frame khong hién thi. Dong nao bén dudi s& 1am hién thi Frame.
a) f.setSize(300, 200);

b) f.setBounds(10, 10, 500, 400);

¢) f.setForeground(Color.white);

d) f.setVisible(true);

81. Pdi twong nao bén dudi co thé chira 1 menubar (chon nhimng cau ding)

a) Panel

b) ScrollPane

c¢) Frame

d) Menu

82. Sau khi tao 1 frame bang cau 1énh Frame f = new Frame() va tao menu bar bang cau 1énh MenuBar
mb = new MenuBar(), 1am thé nao dé gan MenuBar tén mb vao f.

a) f.add(mb)

b) f.setMenu(mb)

c¢) f.addMenu(mb)

d) f.setMenuBar(mb) ) )

Phu Luc B: Dap an trac nghiém kién thire

l.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.a;

25.¢; 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.¢; 56.d; 57.c;

58.a; 59.¢; 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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