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2.1 Gigi thiéu Java

Java la mot ngbén ngit 1ap trinh dugc Sun Microsystems gigi thiéu vao thang 6 nam 1995.
TU dd, nd da trd thanh moét cong cu lap trinh clda cac lap trinh vién chuyén nghiép. Java
dugc xay dung trén nén tang cua C va C++. Do vay né sir dung cac cu phap cua C va cac
dac trung hudng doi tugng cua C++.

Vao nam 1991, mot nhom cac ky su cia Sun Microsystems cé y dinh thi€t ké moét ngon
ngl 14p trinh dé& diéu khién cac thiét bi dién t& nhu Tivi, may gidt, 16 nudng, ... Mdc du C
va C++ c6 kha nang lam viéc nay nhung trinh bién dich lai phu thudc vao ting loai CPU.
Trinh bién dich thudng phai t6n nhiéu thdi gian d€ xdy dung nén rdt dat. Vi vdy dé moi
loai CPU c6 mot trinh bién dich riéng la rat ton kém. Do dé nhu cau thuc t€ doi hoi mot
ngdn nglt chay nhanh, gon, hiéu qua va ddc 1ap thiét bj tic 1a c6 thé chay trén nhiéu loai
CPU khac nhau, dudi cac moi trudng khac nhau. “Oak” da ra ddi va vao nam 1995 dudgc
déi tén thanh Java. M3c du muc tiéu ban dau khdng phai cho Internet nhung do dic trung
khong phu thudc thiét bi nén Java da tré thanh ngon ngir Iap trinh cho Internet.

2.1.1 Java la gi

Java la ngén ngit 1ap trinh hudng d6i tugng, do vay khdng thé dung Java dé viét mot
chuang trinh hudng chirc ndng. Java cd thé gidi quyét hau hét cdc cdng viéc ma cic ngdn
ngl’ khac c6 thé lam dugc.

Java la ngbn ngit vira bién dich vira théng dich. Dau tién ma ngudn dugc bién dich bang
céng cu JAVAC dé chuyén thanh dang ByteCode. Sau dé dudgc thuc thi trén tirng loai may
cu thé nhd chueng trinh thdng dich. Muc tiéu cla cdc nha thiét k& Java la cho phép ngudi
|&p trinh viét chuong trinh mét [An nhung cé thé chay trén bt cf phén cing cu thé.

Ngay nay, Java dudc st dung réng rai dé€ viét chuong trinh chay trén Internet. N6 1a ngdn
nglr lap trinh hudng do6i tugng doc lap thiét bi, khong phu thudc vao hé diéu hanh. N6
khéng chi diing dé viét cac &'ng dung chay dcn 1&é hay trong mang ma con dé xay dung cac
trinh diéu khién thiét bi cho dién thoai di déng, PDA, ...

2.2 Cac dac trung cua Java

Dan gian

Hudéng ddi tugng

Doc 1ap phéan cing va hé diéu hanh
Manh

Bao mat
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> Phan tan
> bDa ludng
> Dong

2.2.1 ban gian )

Nhirng ngudi thiét k&€ mong mudn phat trién mot ngdn ngil dé hoc va quen thudc véi da
s6 ngudi lap trinh. Do vay Java dudc loai boé cac dac trung phic tap cua C va C++ nhu
thao tac con tro, thao tac nap de (overload),... Java khong st dung Iénh “goto” cling nhu
file header (.h). Cau truc “struct” va “union” cling dugc loai bé khoi Java.

2.2.2 Hudéng doi tugng

Java dudc thiét k& xoay quanh md hinh hudng ddi tugng. Vi vy trong Java, tiéu diém la
d{r liéu va cac phudng phap thao tac Ién di liéu dé. DT liéu va cac phuong phap mo ta
trang thai va cach 'ng xur cia moét déi tugng trong Java.

2.2.3 Poc lap phan cirng va hé diéu hanh
Day la kha ndng mot chuong trinh dugc viét tai mét may nhung cé thé chay dugc bét ky
dau. Chang dudc thé hién & mic ma ngudn va muic nhi phan.

O mlc m& ngudn, ngudi I&p trinh cdn Mo ta kiéu cho moi bién. Kiéu dif liéu trong Java
nhat quan cho tat ca cac hé diéu hanh va phan cliing khac nhau. Java cé riéng mot thu
vién cac I8p co sd. Vi vy chudng trinh Java dudc viét trén mdt may cé thé dich va chay
tran tru trén cac loai may khac ma khong céan viét lai.

O muc nhi phan, mdt chuong trinh d& bién dich cé thé chay trén nén khac ma khdng can
dich lai ma nguén. Tuy vay can cé phan mém may ao Java (sé dé cap dén & phan sau)
hoat dong nhu mét trinh thong dich tai may thuc thi.

H inh 2.1

Trinh bién dich s& chuyén céc chuadng trinh viét bang C, C++ hay ngdn ngil khac thanh
ma may nhung phu thudc vao CPU. Nén khi mudn chay trén loai CPU khac, chung ta
phai bién dich lai chudng trinh.

Hinh 2.2

Mdi trudng phat trién cua Java dudc chia lam hai phan: Trinh bién dich va trinh théng
dich. Khéng nhu C hay C++, trinh bién dich cua Java chuyén ma ngudn thanh dang
bytecode déc Iap véi phan cling ma cd thé chay trén bét ky CPU nao.

Nhung d€ thuc thi chuong trinh dudi dang bytecode, tai moi mdy can phai cé trinh théng
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dich cta Java hay con goi la may ao Java. May &o Java chuyén bytecode thanh ma |énh
ma CPU thuc thi dugc.

2.2.4 Manh mé
Java yéu cau chat ché vé kiéu di liéu va phai mé ta rd rang khi viét chuong trinh. Chdng
sé ki€m tra luc bién dich va ca trong thdi gian thong dich vi vay Java loai bo céc ki€u dir
liéu dé gay ra loi.

2.2.5 Bao mét

Java cung cap mét s I6p dé ki€ém tra bao mat.

O I6p dau tién, dir liéu va cac phuaong phap dugc dong gdéi bén trong I6p. Chung chi dugc
truy xuat thong qua cac giao dién ma I8p cung cap. Java khoéng ho trg con tro vi vay
khéng cho phép truy xuat bd nhd truc ti€p. N6 cling ngan chan khong cho truy xuat théng
tin bén ngoai cia mang bang ky thuat tran va cling cung cdp ky thuat don rac trong bd
nhd. Cac dac trung nay tao cho Java an toan va cé kha nang cg dong cao.

Trong I8p th( hai, trinh bién dich kiém sodt d& dam bao ma& an toan. LAp th ba dudc
dam bao bdi trinh thdng dich. Ching kiém tra xem bytecode c6 ddm bao céc qui tic an
toan trudc khi thuc thi. L8p th tu kiém soat viéc nap cac I18p I1én bd nhd dé gidm sat viéc
vi pham gidi han truy xudt trudc khi nap vao hé théng.

2.2.6 Phan tan

Java c6 thé dung dé xay dung cac (’nhg dung cé thé lam viéc trén nhiéu phan cliing, hé
diéu hanh va giao dién d6 hoa. Java dudc thiét ké cho cac Ung dung chay trén mang. Vi
vay ching dugc s dung rong rdi trén Internet, ndi s dung nhiéu nén tang khac nhau.

2.2.7 Pa luong

Chuong trinh Java s dung ky thudt da tién trinh (Multithread) dé€ thuc thi cac cong viéc
dong thdi. Chung cling cung cap giai phap dong bd gilra cac tién trinh. Dac tinh ho trg da
tién trinh nay cho phép xay dung cac U'ng dung trén mang chay uyén chuyén.

2.2.8 Pbong

Java dudgc thiét k& nhu mdt ngdn ngilr ddng dé€ dap Ung cho nhitng méi trudng md. Cac
chuang trinh Java bé xung cac théng tin cho cac ddi tugng tai thdi gian thuc thi. Diéu nay
cho phép kha nang lién két dong cac ma.

2.3 Cac kiéu chuong trinh Java

Chung ta ¢ thé xay dung cdc loai chuong trinh Java nhu sau:

2.3.1 Applets B

Pay la chuong trinh chay trén Internet thong qua cac trinh duyét ho trg Java nhu IE hay
Netscape. Ban cé thé dung céc céng cu cla Java dé xay dung Applet. Applet dugc nhing
bén trong trang Web hodc file HTML. Khi trang Web hién thj trong trinh duyét, Applet sé&
dugc nap va thuc thi.

2.3.2 Ung dung thuc thi qua dong I1énh
Céc chuong trinh nay chay tr ddu nhéac Iénh va khéng s dung giao dién d6 hoa. Cac
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théng tin nhap xuét dugc thé hién tai ddu nhéc Iénh.

2.3.3 Ung dung d6 hoa
Pay la cac chuaong trinh Java chay doc lap cho phép nguGi dung tuong tac qua giao dién
do hoa.

2.3.4 Servlet

Java thich hgp dé phat trién ('ng dung nhiéu I6p. Applet la chudng trinh d6 hoa chay trén
trinh duyét tai may tram. O cac Ung dung Web, may tram gui yéu cau t8i may chu. May
chu xtr ly va gui ngugc két qua tré lai may tram. Cac chuadng trinh Java API chay trén may
chd giam sat cac qua trinh tai may chd va tra I8i cac yéu cau cia may tram. Cac chuadng
trinh Java API chay trén may chu nay md& rong kha nang clta cac Ung dung Java API
chuén. Céc U'ng dung trén may chl nay dudc goi la cac Servlet. hodc Applet tai may cha.
Cac xu ly trén Form cua HTML la cach s dung don gian nhat cua Servlet. Ching con cé
thé dugc dung dé xur ly di liéu, thuc thi cac transaction va thudng dugc thuc thi qua may
chd Web.

2.3.5 Ung dung cd sé dif liéu
Céc Ung dung nay st dung JDBC API dé& két ndi tdi co sa dit liéu. Ching cé thé 1a Applet
hay Urhg dung, nhung Applet bi gidi han bdi tinh bao mat.

2.4 May ao Java (JVM-Java Virtual Machine)

May ao Java la trai tim cua ngon ngit Java. Moi truGng Java bao gom nam phan tur sau:
> Ngon ngilr

> Pinh nghia Bytecode

> Cac thu vién I6p Java/Sun

> May ao Java (JVM)

> Cau truc cua file .class

Cac phan tr tao cho Java thanh cong la

> Pinh nghia Bytecode

> Cau trdc cua file .class

> May ao Java (JVM)

Kha nang cd déng cua file .class cho phép cac chuong trinh Java viét mét lan nhung chay
G bat ky dau. Kha nang nay cé dudc nhg su giup d& cua may ao Java.

2.4.1 May ao Javalagi?

Mdy &o 1a mot phdn mém dua trén co s& may tinh 0. N6 cd tdp hdp céc 1énh logic dé xac
dinh cdc hoat déng clia may tinh. Ngudi ta cé thé xem né nhu mdt hé diéu hanh thu nho.
No thiét I1ap cac I6p triru tugng cho: Phan cing bén dudi, hé diéu hanh, ma da bién dich.
Trinh bién dich chuyén ma& ngudn thanh tap cac Iénh cua may ao ma khéng phu thudc vao
phan ciing cu thé. Trinh thdng dich trén moéi may sé chuyén tap |énh nay thanh chuadng
trinh thuc thi. May ao tao ra mét mdi trudng bén trong dé thuc thi cac Iénh bang céach:

> Nap céc file .class

> Quan ly bé nhé

> Don “rac”

Viéc khdng nhat quan clia phan cing lam cho may &o phai s dung ngan x&p dé luu trir
cac thong tin sau:
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Cac “Frame” chlra cac trang thai cia cac phuong phap.

Cac toan hang ciia ma bytecode.

Cac tham sé truyén cho phudgng phap.

Cac bién cuc bo.

Khi JVM thuc thi ma, moét thanh ghi cuc bo c6 tén “Program Counter” dugc su dung.
Thanh ghi nay tré tdi 1énh dang thuc hién. Khi can thiét, cé thé thay ddi ndi dung thanh
ghi dé ddi hudng thuc thi ciia chuong trinh. Trong trudng hdp thdng thudng thi tirng 1&énh
mot ndi ti€ép nhau sé dugc thuc thi.

Mot khai niém théng dung khac trong Java la trinh bién dich “Just In Time-JIT”. Cac
trinh duyét théng dung nhu Netscape hay IE déu cb JIT bén trong dé€ téng tdc dé thuc thi
chuang trinh Java. Muc dich chinh clia JIT la chuyén tép Iénh bytecode thanh m& may cu
thé cho tirng loai CPU. Cac 1énh nay sé dudc luu trit va s dung moi khi goi dén.

YV VY

2.4.2 Quan ly bo nhé va don rac

Trong C, C++ hay Pascal ngudi 1ap trinh si* dung phuong phap nguyén thuy dé cdp phat
va thu ho6i bd nhé & vung “Heap”. Heap la vung b6 nhd I8n dugc phén chia cho tat ca cac
thread.

Dé& quan ly Heap, bd nhé dudc theo ddi qua cac danh sach sau:

Danh sach cac vung nhd ranh chua cap phat.

Danh sach cac vung da cap.

Khi c6 mot yéu cau vé cap phat bé nhd, hé thdng xem xét trong danh sach chua cap phat
dé 18y ra khdi bd nhd dau tién cé kich ¢ sat nhat. Chién thudt cdp phat nay giam toi
thi€u viéc phdn manh clha heap.

“Coalescing” 1a ky thudt khac cling giam thiéu viéc phdn manh cta heap b& ng cach
gom lai cac ving nhd chua dung lién nhau. Con ky thud t sép x&p lai cac phan da dung
dé tao vung nhd ranh I6n han goi Ia “"Compaction”.

Java sUr dung hai heap riéng biét cho cap phat vung nhd tinh va vung nhgd dong. Mot heap
(heap tinh) chlra cac dinh nghia vé I6p, cac hdng va danh sach cac phudng phap. Heap
con lai (heap dong) dudc chia lam hai phan dudc cap phat theo hai chiéu ngugc nhau.
Mot bén chlra doi tugng con mot bén chlra con tro tré dén doi tugng do.

“Handle"” |a cau tric bao gém hai con tro. M6t tré dén bang phuong phap cua déi tugng,
con tro th(& hai tré dén chinh ddi tugng d6. Chu y rang khi “compaction” can cép nhat lai
gia tri con tré cua cau truc “handle”.

Thuét todn don rac cé thé ap dung cho cac dbi tugng dat trong heap ddng. Khi cd yéu
cau vé bd nhd, trinh quan ly heap trudc tién kiém tra danh sach bé nhd chua cdp phéat.
Néu khong tim thdy khéi b6 nhd nao phu hgp (vé kich cd) thi trinh don rac sé dudc kich
hoat khi hé théng ranh. Nhung khi doi hoi b6 nhé cap bach thi trinh don rac sé dugc kich
hoat ngay.

Trinh don rac goi ham Finalize trudc khi don dep ddi tugng. Ham nay sé don dep cac tai
nguyén bén ngoai nhu cac file dang md. Cong viéc nay khéng dudc trinh don rac thuc thi.

2.4.3 Qua trinh kié€m tra file .class

Viéc kiém tra dudc dp dung cho tt ca cac file .class sdp dudgc nap Ién bd nhé dé€ ddm bao
tinh an toan. Trinh “Class Loader” s& kiém tra t&t ca céac file .class khdng thudc hé diéu
hanh v8i muc dich gidm sat su tudn thu cac nghi thirc dé phat hién cac file .class ¢ nguy
cd gay hu hong dén bd nhd, hé thong file cuc b6, mang hoac hé diéu hanh. Qua trinh
ki€m tra s& xem xét dén tinh toan ven toan cuc cua I8p.

File .class bao gom ba phan logic la:
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> Bytecode

> Thong tin vé Class nhu phudng phap, giao dién va cac gia tri dudgc tap hgp trong
qua trinh bién dich.

> Cac thudc tinh vé I6p.

Cac thong tin cda file .class dugc xem xét riéng ré trong cac bang sau:

> Bang Field chlra cac thudc tinh

> Bang Method chilra cdc ham cua class

> Bang Interface chlra cac giao dién va cac hang s6

Qua trinh kiém tra file .class dudc thuc hién & b&dn muc:

> MUrc dau tién thuc hién viéc kiém tra cl phap dé dam bao tinh ciu tric va tinh toan
ven cu phap cua file .class dugc nap.

> MUlc thr hai s& xem xét file .class dé dam bao céac file nay khéng vi pham cac
nguyén tac vé su nhat quan nglf nghia.

> MUc th& ba s& kiém tra bytecode. Trong budc nay cac thdng tin so sanh sé& la s
théng sb truyén clia ham, kha ndng truy xuét sai chi s6 cia mang, chudi, biéu thirc.

>  Mdlc th( tu s& kiém tra trong thdi gian thuc thi d& gidm sat cac viéc con lai ma ba
budc trén chua lam. Vi du nhu lién két tdi cac 18p khdac trong khi thuc thi, hay kiém tra
quyén truy xuat. Néu moi diéu théa man, I16p sé dudc khdi tao.

2.5 Bd cong cu phat trién JDK (Java Development Kit)

Sun Microsystem dua ra ngdn ngl |1&p trinh Java qua san ph&m cd tén la Java
Development Kit (JDK). Ba phién ban chinh la:

Java 1.0 - S dung lan dau vao nam 1995

Java 1.1 - bua ra ndm 1997 v4I nhiéu uu diém hon phién ban trudc.

Java 2 - Phién ban mdi nhat

JDK bao gébm Java Plug-In, ching cho phép chay truc tiép Java Applet hay JavaBean
bang cach dung JRE thay cho sir dung méi trudng thuc thi ma c dinh cla trinh duyét.
JDK chtra cac cong cu sau:

2.5.1 Trinh bién dich, 'javac'
Cu phap:
javac [options] sourcecodename.java

2.5.2 Trinh thong dich, 'java’
Cu phap:
java [options] classname

2.5.3 Trinh dich ngudc, 'javap'
Cu phap:
javap [options] classname

2.5.4 Cong cu sinh tai liéu, 'Javadoc'
Cu phap:
javadoc [options] sourcecodename.java

2.5.5 Chuadng trinh tim 16i - Debug, 'jdb*
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Cu phap:
jdb [options] sourcecodename.java
OR
jdb -host -password [options] sourcecodename.java

2.5.6 Chuong trinh xem Applet, 'appletviewer'
Cu phap:
appletviewer [options] sourcecodename.java / url

2.6 Java Core API

Nhén Java API dudc dua ra qua phién ban JFC 1.1. Mot s6 package thudng dung dugc liét
ké nhu sau:

2.6.1 java.lang

Chira céc I8p quan trong nhét cia ngdn ngit Java. Ching bao gdm céc kiéu dif liéu cc ban
nhu Character, Integer,.. Chling cling ch(ta cac I6p lam nhiém vu x{r ly 16i va cac I8p
nhap xut chudn. Mot vai I8p quan trong khac nhu String hay StringBuffer.

2.6.2 java.applet

Day la package nhé nhat chifa mét minh I6p Applet. Cac I6p Applet nhing trong trang
Web déu dan xuat tu I&p nay.

2.6.3 java.awt

Package nay duddc goi la Abstract Window Toolkit (AWT). Ching chilra cac tai nguyén
dung dé tao giao dién d6 hoa. Mot s8 I8p bén trong la: Button, GridBaglLayout, Graphics.
2.6.4 java.io

Cung cép thu vién nhap xudt chudn cta ngdn ngif. Ching cho phép tao va quan ly dong
dir liéu theo mot vai cach.

2.6.5 java.util

Package nay cung cdp mot s6 cong cu hitu ich. M6t vai I8p cla package nay la: Date,
Hashtable, Stack, Vector va StringTokenizer.

2.6.6 java.net

Cung cap kha nang giao ti€p v6i may tur xa. Cho phép tao va két néi vdi Socket hoac
URL.

2.6.7 java.awt.event

Ch(ra cac I8p dung dé xur ly cac su kién trong chudng trinh nhu chudt, ban phim.

2.6.8 java.rmi

Céng cu dé€ goi ham tir xa. Ching cho phép tao ddi tugng trén may khac va st dung cac
doi tugng do trén may cuc bo.

2.6.9 java.security

Cung cdp cac cdng cu can thiét d& ma hda va dam bao tinh an toan clta dif liéu truyén
gitra may tram va may chu.

2.6.10 java.sql

Package nay ch(ra Java DataBase Connectivity (JDBC), dung dé truy xudt cg sd di liéu
guan hé nhu Oracle, SQL Server.

2.7 Cac dac trung mdi cua Java 2
Cac phién ban trudc cua Java chi thich hop dé viét cac U'ng dung nho trén Web hon la xay
dung cac Ung dung chay trén mang dé dam nhiém toan b0 cac cong viéc cua cua mot
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cong ty hoac hé thong phan tan. Java 2 dap Ung yéu cau nay. Mot vai dac trung cua
chung la:

- Swing

P4y |a mot tap cac I18p va giao dién mdi dung dé tao giai dién 'ng dung dd hoa bang thiét
k€& “Nhin va can giac” (Look and Feel)

- Kéo va tha

DAy 1a kha nang di chuyén théng tin gilta cdc ng dung hay cic phan khac nhau cua
chugng trinh.

- Java 2D API

Chua cac tap hgp cac I6p hd trg cho anh va dd hoa hai chiéu.

- Am thanh

Tap hop cac dac trung @m thanh hoan toan mdi cho Java.

- RMI

RMI (Remote Method Invocation) cho phép cac ('ng dung goi cac phucng phap cua doi
tugng tai may tur xa va cho phép giao ti€p véi chung.

Tom tat

> Java la ngdn ng{r bién dich va thong dich
» Cac dac trung cla Java

ban gian

Hudéng ddi tugng

Doc 1ap phén cing

Manh

Bao mat

Phan tan

DPa ludng

Dong

> May ao Java

> Java Development Kit

> Cac dac trung mdéi cia Java 2

Bai tap

Cai dat Java 2

G& céac Iénh sau tai ddu nhac va liét ké cac tham s6 khac nhau cla ching:
javac

java
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