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

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

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

Gmail: frowrthes@gmail.com

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

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

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

CHINH kh’éch hang bang c6ng nghé 1.Ban

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

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.
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LAP TRINH JAVA CAN BAN

30 tiét 1y thuyét

Muc ti€u:
e Tim hi€u ngon nglr Java.
« Xay dung cac tng dung don gian va cac

applet vol Java
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NoOi dung mon hoc

huong 1- Tong quan vé ngdn ngir Java
huong 2- G161 thieéu ngdn ngtr Java
huong 3- P6i tuong va 1p

huwong 4- Quan 1y 161 va gom rac
huwong 5- Lap trinh I/0O

huong 6- Tao giao di€n nguoi dung
huong 7- M6 hinh bién c¢6 véi AWT
huong 8- Lap trinh d6 hoa véi Java
huong 9- Tao Applet

huong 10- Lap trinh da ludng



Tai liéu tham khio

 Budc dau lam quen Java, « Beginning Java 2 SDK 1.4
Phuong Lan Edition, by Ivor Horton;
. Java: Ly thuyét va bai tap, Wrox Press; ISBN:
Tran Tién Diing 1861005695
« Thinking in Java, 3/e by
Bruce Eckel; Prentice Hall,
ISBN: 0131002872



Chuan bi méi truwong lap trinh
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CAu hinh JCreator-slide 1

JCreator chi la moi trueong cho ta xay dung cac uwng dung Java.
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CAu hinh JCreator-slide 2
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CAu hinh JCreator-slide 3
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Cau hinh JCreator-slide 4
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(G161 thieu mo1 truong JCreatorPro
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Bién dich thanh cong va chay chwong trinh
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Tro gitp truc tuyén trong JCreator Pro

Sau tén doi twong, ta gd dau cham, cac dir liéu va hanh vi
public s& duoc JCreator tro giup ngay dé user c6 thé chon

¥ JCreator - [HelloWorld. java *]
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Package Yiew i xl HelloWorld.java * | 9 b X

Packageliew not available
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4| 5H4{ public =static woid mainiString arg=[])

5 { Sy=sten | out println{"Hello World From Jawa |"3;
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Tro gitip vé sir dung JCreator

¥: JCreator - [HelloWorld. java *]
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Welcome to the help files of JCreator™ 3.50
Pro

Please choose below the topic you would like to read mare
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Tro giup vé sir dung ngon ngir Java

¥ JCreator - [HelloWorld. java *]
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Tro giup vé sir dung ngon ngir Java

¥ ICreator - [Applet. html]
: File  Edit Search Wiew  Mawigate  Project Biuild Tools Corfigure  Windaw Help
PIEEE Y- Yy

Package View 1 X Helloworld, java  Applet.htmil |
Packageiew not available
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Prowides the classes necessary to create an applet and the

java.applet . o
1ava.appiet classes an applet uses to commumnicate with its applet contest.
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Tro gitip nong vé 1 method ciia ddi twong

¥ JCreator - [HelloWorld. java *]

File Edit Search  Miew Project Eiviild Tools Configure  Window Help
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Package View R X Helloworld.java * | applet.hknl |
FPackageiew not available

=

S File HelloWorld. jawva

import java.io.*;

B claz=s HellaWorld

E{ public =tatic woid main(String arg=s[])
{ Sy=stem.out . prihtln{"Hello World From Java |"3;
I

T

i
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For Help, press F1
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| printin[S tring) b | Search

% printing3tring) - Method in class java.io,PrinkSkrean
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% printing3tring) - Skatic method in class java,sql.DriverManager
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Chwong 1- Tong quan vé JAVA

Muc tiéu: Pén cudi chucong ban cé thé

(1)
(2)
(3)

(4)

i€u nhirng dac diém va Igi ich clda Java
iEu co ché thuc thi cia Java
i€u co ché bién dich va chay 1 chuong trinh

Java

Hi€u cdu tric co ban cia mdt chuong trinh
Java



NOI dung chwong 1

1.1- Lich su cua Java

1.2- Nhitng d3c diém co ban cua
Java

1.3- May ao Java- JVM

1.4- MOi trudng lap trinh Java

1.5- Chuong trinh Java dau tién

1.7- TOm tat

1.8- Trac nghiém va bai tap




1.1- Lich sw cua Java

o Nam 1990, James Gosling, Bill Joy, Patrick
Naughton(Sun MicroSystem) phat trién
ngon ngr Oak nham muc dich cai chuadng
trinh vao cac b xu ly cua cac thiét bi nhu
VCR, 10 nudng, PDA (personal data
assistant), Oak doi hoi:

- Boc lap cau trdc nén (phan cing, OS) do
thi€t bi cd thé do nhiéu nha san xudt khac
nhau (Platform independent)

- Phai tin cay tuyét doi (extremely reliable)

- Nho gon, chac chan (compact)




Lich st Java (tt)

o 1993, TV tuong tac va PDA that bai,
Internet va Web bung nd, Sun chuyén
Oak thanh mdét méi trudng lap trinh
Internet v@i tén du an la Java.

o 1994, HotJava Browser cla Sun xuat
hién (viét bang Java chi sau vai
thang)->minh hoa thé manh cua cac
applet cling nhu kha ndng phat trién
nhanh mot Ung dung cua Java.




Lich swr Java (tt)

O Cung VO'I su bung né cla Internet, Java tré thanh
phan mém uu thé trong viéc phat trién 'ng dung
chay trén internet.

o Tuy nhién, nhiing ban Java dau chua du manh
theo yéu cau cua ngudi s dung. Thi du: Do hoa
trong ban Java 1.0 thd va vung vé han so vai db
hoa khi dudc xtr ly bang C hoac ngon nglt khac.

o Tuy luc dau Java chua thanh cong trong viéc xay
dung cac Ung dung muc ngudi dung, Java van la
ngon nglr rat thong dung muc doanh nghiép, cac
Ung dung muc trung gian nhu: Luu trif truc tuyén,
XU ly giao tac, giao ti€ép v@i database,... va cang
thong dung trén nhirng cau trdc nén nho (small
platform) nhu dién thoai di dong, PDA.




Java la gI?

o La mdét ngdn nglr OOP day du, khdéng thé viét 1
Ung dung hudng thu tuc trong Java.

o CO thé giadi cic ho bai todn nhu nhitng ngén ngl
lap trinh khac.

o Cho phép tao Application hoac Applet.

o Applet la nhitng chudng trinh nho chay trong tai
lieu HTML véi diéu kién trinh duyét co ho trg Java
(nhu IE, Netscape Navigator, HotJava,...)

o SU dung 2 cd ché: Interpreter | Compiler

o Write code one, run it anywhere, anytime,
forever




1.2- Pac diém cua Java

Badn gian( simple). Tuong tu nhu C++ nhung b
bét cac dac tinh phic tap cua C++ nhu: quan ly bo nhd,
pointer, overload toan t, khong dung include, bo struct,
union

o Hudng doi tugng (OO). Moi thir trong Java la ddi
tuong

o Phan tan (Distributed). Nhdm dé&n phan bd tng
dung trén mang, Ung dung doc lap platform.

o Manh (Robust). pinh ki€u manh, tugng minh, kiém
tra lGc bién dich va kiém tra khi thong dich trucdc kh| thuc
thi © Gidi han dudc 16i; ki€m tra truy xuat phan tr cua
mang, chu0| lUc thuc th| ki€m tra ép ki€éu run-time. Co
trinh gom rac - garbage collection- programmer khong
can phai lo toan dén viéc huy doi tugng.




Pac diém cua Java (tt)

o Bao mat (Secure): Kiém tra an toan code
trudc khi thuc thi, co nhiéu mirc kiém tra
bao mat > Méi tru’dng thu'c thi an toan

MuUc 1: Mdc ngon nglr: Nha tinh bao goi dir
lieu cua OOP, khong cho phép truy cap truc
ti€p bo0 nhd ma phai thdng qua method.
MUlc 2: MUc Compiler, kiém tra an toan cho
code trudc khi bién dich.

Muc 3: Muc Interpreter, trudc khi bytecode
dugc thuc thi, dudc ki€m tra an toan.

MuUc 4: Muc Class, cac class trudc khi nap
dugc ki€m tra an toan




Pic diém cua Java (tt)

o Tinh tuong thich Java

kha chuyén
(Portability)

Chuong trinh

Chuong trinh Bytecode doc
lap platform

IBM

Macintosh

Sparc




>
(1)

(2)

Pic diém cua Java (tt)

Thuc thi dang thong dich:

SInterpretlve execution) Chi thi chi dugc
ich sang Iénh may luc thuc thi

Chuong trinh doc lap platform = Write Once
Run Anywhere (WORA)

Cac file tai nguyén - trinh bién dich javac -
class file doc lap thiét bi

Class file > trinh_thong dich I]ava - ma may
thuc thi, khong can lién két (link)

Lagi ich

Java class file co thé dudc dung & bat ky
flatform nao.

Tinh module héa cao, dung bo nha tét han vdi
class file han la file thu’c thi vi class file




Pac diem cua Java (tt)

o Hieu suat cao (high performance):

bytecode = native machine code dé dang nhg Just-
in-time compiler.

o Pa luong (multithreading)

Cho phep lap trinh da luéng (nhiéu chuang trinh dong
hanh nhd Idp Thread : khai tao, ngung 1 ludng, kiém
tra trang thai cua ludng)

thread: mot luong thuc thi cua CPU = la 1 chuong
trinh

o Linh dong (dynamlc) Cho phép tudng thich
v3i su thay ddi cua mbi tru’dng, Trong CT java cO cac
théng tin run-time > Klem tra truy xuat I3p an toan,
> an toan dé lién két cauc Idpvao CT = dynamic




1.3- VM- Java Virtual Machine

o 5 thanh phan cua moéi trudng Java
(1) Java language
(2) Bytecode definitions
(3) Java/ Sun Class libraries
(4) The Java Virtual Machine
(5) The structure of .class file
o JVM la trung tam cua Java
o CAc thanh phan dan dén su thanh cdng cla
Java: Bytecode definitions, the structure of
.class file, JVM.




1.3.1- JVM la gi?
o La mo6t phan mém gia lap moét may

tinh trong do : co tap Iénh dinh nghia
cactacvu :

____________________________

r-—...._Javac : compiler .
Java Bytecode . Dung co ché Just-In-Time
VM S ' thong dich bytecode thanh
"""""""" . lenhmaycuthe
OS

Tomme., e mmemememm e e e e m e ——————————
~~~~~~~~

Hardware v platform

________________________



JVM 1a gi? (tt)

oJVM tao ra 1 hé thu'c thi phu thudc
platform bao gom cac tac vu:

(1) Nap .class file
(2) Quan ly bo nhd
(3) Thuc thi gom rac




1.3.2- JRE-M6i trrd'ng run-time cua Java

o JRE:

o Hai giai doan

O

cua 1 Java
application:
Compile-time,
Run-time
Compile-time
phase: Viét va
bién dich
chudng trinh

Java source code
!

@ dich bang J@

!
.class file

v

End




JRE- Run-time phase

Nho class Loader,
kiém tra an toan

y |

" Nhir chie ning
bytecode verifier,

Kiém tra byte%

JIT code
Generator

Interpreter

Run-time code

Hardware

kiém tra code
format va quyén
truy xuat

)




1.3.3- Trinh gom rac- Garbage
Collection

o Heap: Vung nhd chia sé thong tin gilra cac qua trinh.
V@i C, C++, Pascal, programmer phai tu quan ly vung
nhd cap phat dong nay bang cac ham cg ban.

o Co ché quan ly heap
Heap dudc quan ly bang 2 danh sach:
Free block list va Allocated Block List.
- Cach cap phat: “first-fit block”

- Khi khéi b0 nhé dudc yéu cau I6n han kha nang cua

cac khéi tu do: Compaction - don viing nhé dé tao ra
vung I8n hon.

o Heap trong Java : 2 heap
heap cap phat tinh va heap cap phat dong.




Trinh gom rac (tt)

q

Dynamic heap: c6 gom rac

Class definitions

-Cac hang

-CMT1
(classl,methodl,Addl)
-CMT 2+«

(class2,method2,Add2)

Static heap: khong gom rac

CMT: class method table

— Bién d6i tuong 02

Bién d6i tuong O1 L

( Cac entry: 2 pointers)
(01, CMT1)

= =

(02.CMT?)

Section 2: Theo doi hoat dong cua cac ddi tuong



Co ché gom rac

ché cap bo nhég

Nhan yéu cau cap bo nho

/ if (Free-Block list du) cap bo nhG cho yéu cau (First-fit)

3/ else if (may ranh) thuc thi gom rac

4/ else U'ng dung phai goi tudng minh tac vu gom rac:
System.gc();

Trinh gom rac dugc an dinh do uu tién rat thap—> Goi tuong
minh co y nghia chdp nhan ¢'ng dung nay tam ding dé chd
gom rac.

Co ché gom rac ( chi gom rac ¢ Dynamic heap)

1/ Xem doéi tudng nao khdéng co entry trong section2-> Khong
con dung déi tugng nay nira.

2/ Garbage Collector s& goi method finalize() dé thu tai
nguyén cua doéi tugng (file, stream két hop, b6 nhd)




1.4- Méi trirdrng lap trinh Java

o JDK- Java Development Kit- BO cong
cu phat trién &'ng dung Java bao gbm
4 thanh phan:

(1) Classes

2) Compiler

(3) Debugger

(4) Java Runtime Environment

Hién nay da co ban Java 1.6(Beta)




Cac cong cu chinh cua méi trwwo'ng Java

Trong thu muc BIN cua JDK (sau khi cai
dat) co:
o Javac.exe : Java Compiler:

Dich source code - Independent
Bytecode

o Java.exe : Thuc thi class file trong JVM

o Appletviewer.exe : cho phép chay
applet ma khong can Browser.




1.5- Chwong trinh java dau tién

Yéu ciu: Viét chuong trinh xuat chudi “Hello world from

java!” ra man hinh.

Phan tich:

- Can tao 1 I6p co chuc nang xuat chudi nay (I6p

HelloWorld) . Vi chi’c nang cua chuadng trinh don gian ->

IGp nay chi cé 1 hanh vi main(...), ndi dung hanh vi la xuat

chuoi dugc yéu cau.

o Cach lam 1: Viét code bang 1 editor, vé dau nhac
Command Prompt bién dich, chay chucng trinh.

o Cach lam 2: Nhd 1 IDE nhu Jcreator, JPadPro, Jbuilder, ...

cho phép vua viét code vua thuc thi.




& Helloworld - Notepad
File Edit Format Help

A7 File Helloworld. javal
import java.io.¥; —
class Hellawarld

1 public static void main(string args[])
1 System.out.printing”Hello world From Jawva !'");

¥
T Luu trir véi tén HelloWorld.java- tén 16p 1a tén file

5 >

C:\PROGRA~1\JavaSoft\JRE\1.2\bin>javac e:\BaiGiang2004\java\HelloWorld.java
e:\BaiGiang2004\java\HelloWorld.java:1: ;' expected.

import java. ~ B . . R
A :I Loi thiéu dau cham phay, code trén da swra J

1 error

NotePad, bién dich dong

E:\BaiGiang2004\Java>javac HelloWorld.java

E:\BaiGiang2004\Java>j HelloWorld < 3 eA . rie <A \ \
arsiang avazjava netlotor Hoac bién dich voi thwe muc hién hanh la thw

muc chira source code .
Bién dich thanh cong va chay irng dung

Hello World From Java !

E:\BaiGiang2004\Java>

Chu y: Tén file .java co6 tinh chat case-sensitive




Két qua bién dich

N [=1
File Edit Wiew Favorites Tools H _

s Back -« = - | ‘Qhsearch U4 Folders 2

| Address II:I Java ll G0
Mame | Size | Twpe *l
HelloWorld. class 1 KB CLASS File

=| Hellowarld 1 KB Java File -

4 | | >

4 object(s) |96.5 KB A My Cornputer i




Dung JCreatorPro

JCreator - [HelloWorld]

=101 x|

B File Edit Search ‘jew Project Build Tools Configure  Window Help

=8|

|8 S| % BB %] 4% %% | # mn

>

-
-

| EERBEB R EE|A A AL AALS AL A B BBE| 2

I ¥

1l File HelloWorld.java

Execute File

F s

% Warkzpace 'Default’; 0 2 import jawva. 1o, ¥ —
Esternal Fil Jzcla=z=z HellolWorld
E{?--EITEI'I ML-“EEId' 4 4 publizc =tatic woid main(String args[])
e 5 { Sy=tem.out println{"Hello World From Jawa ")

b F o
71t
H -
* _'*I_I

1| | »||| [] Helloward

3

| [ +]+Build { Output % Debug », Findin Files 1 % Findif] 4] | a2

Erecutes the active file ILn 7. Cal 2, Char 2 | oos | | ISCRL 4

= | (2 Program Files' Xinox Software', JCreator
Hello Yorld From Java !

Press any key to continue...




O

1.6- ToOm tat

Java la ngon ngr OOP chu yeu dugc dung de phat
trién cac Ung dung Internet vGi cac dac diém:
Simple, OO0, Distributed, Robust, Secure, System
Structure neutrality, Portability, Interpretive
execution, High Performance, Multithreading,
Dynamic.

JVM la trai tim cua Java.

JDK la bo cong cu ho trg lap trinh.

JDK cung cap mot s6 cong cu dugc dé trong thu muc
BIN khi cai dat JDK gom 3 chil’c nang chinh: javac:
trinh bién dich, java: JVM, appletviewer.

Tai lieu API cua Java rat can cho ngugi lap trinh java
vi chua cac tai liéu hudng dan veé cac Ip (class), cac
goi phan mém (package), cac giao ti€p (interface)



1.8- Trac nghiém



Caul

Java ho trg nhitng ddc diém nao sau
day?

A) OO
B) Doc lap platform
C) Bao mat
d> D) Tat ca cac dac diém trén



Cau 2

Source code cua java co tén mo

rong la :
A) .class
b=> ) .java
c) .com

D) Tat ca déu sai.

N



Cau 3

Java source code dudgc trinh
bién dich java bién dich thanh:

A) Bytecode

B) Executable code
c) Machine code
Tat ca déu sai

a=>

D

S



Cau 4

Trinh nao sé& chuyén doéi java source
code thanh file .class

A) javac
a>  B) java
C) appletviewer
D) Tat ca déu sai
E) Tat ca déu dung



Cau b

Chudng trinh nao thuc thi 1 class
file trong JVM

A) javac

B) java

C) appletviewer

D) Tat ca déu sai
E) Tat ca déu dung

b=>



Cau 6

Trinh nao cho phép ta chay applet
bén ngoai browser

A) appletviewer
a>» B) WWW

C) java

D)y Tat ca déu sai

ey Tat ca déu dung



Cau 7/

Chon phéat biéu sai.

a) CO thé xay dung mot (’ng
a> dung hudng thu tuc trong
Java.
b) Khdng thé xay dung mot ('ng
dung hudng thu tuc trong Java



Cau 8

Ca ché quan ly bo nhd cua Java gom 2 heap,
static heap va dynamic heap. Chon cac phat
biéu sai.

a=> a- Static heap chira cac dinh nghia class + d
li€u cua cac doi tugng + code chudng trinh.

b- Static heap chlra cac dinh nghia class + code
chuang trinh.

c- Dynamic heap chua cac dinh nghia class + dir
c=> liéu cua cac ddi tugng + code chuadng trinh.

d- Dynamic heap ch’a cac dinh nghia class +
d=> code chuang trinh.



Cau 9

a>
h=>

Chon cac phat biéu dung.

a- Dynamic heap trong Java chia di liéu cua doi
tuong.

b- Dynamic heap trong Java chua thong tin vé
mO&i quan hé gilra doi tudgng trong dynamic
heap va code trong static heap.

c- Dynamic heap trong Java chua thong tin vé
mO&i quan hé gilra doi tuong va code trong
dynamic heap.

d- Dynamic heap trong Java chua thong tin vé
mO&i quan hé gilrta doi tugng trong static heap
va code trong static heap.



c=>

Cau 10

Chon cac phat biéu sai
Cac doi tugng cua Java

a)

b)

bugc cap phat dong nén ta can chu
dong tra bd nhd khi khong dung dén
doi tu’dng nda.

bugc cap phat dong, ta khong can
chu dong tra bd nhd khi khong dung
dén doi tugng nira.

May ao khong ty dong thu hoi bo nhé
doi vé8i nhirng doi tugng khong dung
dén doi tugng nira.



Cau 11

C6 thé dung mot trinh editor
chuan bat ky dé viét code java.

a- bung
®?  b- Sa



Cau 12

Cd ché nao cho phep 1 ung
dung Java doc lap vai platform
(chon 2)

a>» a- Moi platform c6 mot trinh
Java.exe riéng dé théng dich
b> file.class.

b- file.class co cau truc doc lap vai
flatform.

c- MOi nha cung cap hé dieéu hanh
tao ra cac cach riéng dé chay
Ung dung Java




Bai tap

o Viét chuadng trinh xuat ra man hinh
cac thong tin sau

“Hello! I'm <your name>."
“This is my first java program.”
“This is common technology today.”

"I will work hard to enhance my skill
in Java”




Chuong 2- Ngon ngir JAVA

Muc tiéu

» Biét cach dinh nghia 1 tén trong java

» Biét cac tir khoa cua java.

» Hiéu cac kiéu dit liéu co ban cua java.

» Nhan biét dugc ca phap java gan hoan toan giong C.
» Giai thich dugc co ché diéu khién chuong trinh

» Biét cac dic tinh vé mang véi java

* St dung dugc cdc ham toan trong goi1 java.lang

e St dung dugc cac ham nhap xuat dir liéu co ban.



NOi dung

2.1- Chu thich trong java

2.2- Tir Khoa cua java- Cach dat tén
2.3- Kiéu co ban trong java

2.4- Bién: Gan tri va khéi tao.

2.5- Toan tw- Operators

2.6- GOl java.lang

2.7- Cau tric diéu khién — Phat biéu
2.8- Mang — Array

2.9- Nhap xuat dir lidu.

2.10- Tém tit dang tric nghiém
2.11- Bai tap



2.1- Chu thich trong java

// Chu thich dén cudi dong
/* Chu thich nhiéu dong

*/

=> Cach viét chu thich giong C++

Chu thich la cong cu:

(1) Giai thich chuong trinh.

(2) Lap tai lieu cho chuong trinh: Téc gia,
version, nhitng dac di€ém cua chuong trinh



2.2- Tu khoa- Cach dat tén

« Tu khoda cho cac kiéu dir liéu co ban : byte, short,
Int, long, float, double, char, boolean

o Tu khoa cho phat biéu lap: do, while, for, break,
continue

* Tu khoa cho phat biéu r& nhanh: if, else, switch,
case, default, break

* Tu khoa dac ta dac tinh mot method: private,
public, protected, final, static, abstract,
synchronized, volatile, strictfp

« Hing (literal): true, false, null
e Tu khoa lién quan dén method: return, void
o Tu khoa lién quan dén package: package, import



2.2- Tu khoa- Cach dat tén (tt)

e

I'r khoa cho viéc quan ly 101: try, catch. finally,
throw, throws

Tt khoéa 11€n quan dén dbi twong: new, extends,
Implements, class, instanceof, this, super

Cach dat teén (identifier):

Bit dau bang ky tu, ky tu gach dudi (underscore © °)
hay ky tu “$’

Sau d6 1a cac ky tu ky s6 hay © °, °$’ , khong dung

cac ky tu khac nhu: khoang trong, ky hiéu phép toan
Tir khoa va tén co tinh chat case-sensitive

Nhan xét: Gan nhu y hét C++




2.3- Kiéu dir liéu co ban trong java

Type Default |Size Range Description
(bytes)
byte 0 1 -128..127 s6 nguyén
short 0 2 -32768..32767 s6 nguyén
Int 0 4 -2 ti mot.. 2 ti mot sO nguyén
long 0 g -9titi.. 9t sb nguyén
+/- 1.45 E-45 .. +/-3.4 | s6 thuc
float OO 4 E+38, +/- infinity, +/-0, (Not A Number
NAN -
+/- 1.79E-324 .. +/-3.4 | s6 thuc
double 0.0 3 E+308, +/- infinity, +/-0,
NAN
char \uo000 |2 \u0000 .. \uFFFF ky tu Unicode




Thi du

Dung cac ky tu dac ta viéc bugc phai xem
xét trj thuodc 1 kiéu nao do: i, L I, L, f, F, d,
D

nhung L thuong dung thay cho | vi sg nham
vol 1.

178 = int (default) 45.62 = double
(default)
178L = long 44.21f - float

11.19e8 = double (default)
‘2> = char , hang kly tu dé trong cip nhat don (single
guote character)

Nhan xét: Gan nhw C++



2.4- Bién- Pinh nghia, khéi tao

« Bién = Trj co6 thay d6i theo thoi gian
» 3 ddc diém cua bién:
Tén bién, Tri khai tao, tAm vuc (scope)
» Scope cta bién: khoi chuong trinh ma bién c6 ¥
nghia (tham khao dugc)
« Cu phap dinh nghia bién:
DataType [[1dentifier [ = InitValue]],...];
Int count , agel= 21, age2= 2*agel,;
char ch1=°‘7", ch2;
= Giong C



2.5- Toan tw- Operators

e Ky hiéu mo ta phép toan

» Arithmetic ops: +, -, *, /, %, ++, --

e Relational ops: <, <=, ==.>=, > I=

« Logical ops: && ||

« Bitwise ops: ~, &, |, * (xor), >>, <<, &=, |5,
N= >>= <<=

« Assignmentops: =, +=,-=, *= /= %=

« Ternary op:

« Condition ? TrueExp : FalseExp

= Giong C



2.5- Toan tir- Operators (tt)

» instanceof : toan tir kiém tra 1 d6i twong
c6 thudc 1 l6p ? =2 true | false

class InstanceOfDemo
{ public static void main (String args|])
{ InstanceOfDemo t = new InstanceofDemo();
If (tinstanceof InstanceOfDemo)
System.out.printin(“ t la 1 doi tuong thuoc lop nay”);

else
System.out.printin(“ t KHONG la 1 doi tuong thuoc lop nay”);



2.6- Java.lange package

» (G061 co ban cta ngon ngir java (language)

» Chira cac 16p co ban dong vai tro trung tam ddi voi cac tac
vu cua java.

o Céac 16p co ban nhat: class Object, class Class 1a cac 16p
co sO cua moi 1op khac.

« Néu mubn xem cac dir liéu thudc kiéu co ban 13 cac doi
tuwong, cac 16p goi (wrapper) mang cac tén: Boolean,
Character, Integer, Long, Float, Double, Void dung cho
muc dich nay.

» Lép Void 1a 16p khong thé khoi tao, luu trit 1 tham khao
tdi 1 doi tuong thude 16p Class biéu dién cho kiéu void



Java.lange package(tt)

* Chtra 16p Math cho cac xu 1y toan hoc

* Chura cac lop Loader, Process, Runtime,
SecuntyManager System dé cung cap cauc tauc
vu mitc hé thong nhu: quan 1y nap céc gi01 tuong,
tao qua trinh, quan ly an toan, nhap xuat dir li€u,
tham khao tho1 gian cua hé thong.

* Mot 56 ham toan hoc
abs(TriSo) : lay tri tuyét d6i
Néu tri so kiéu byte, short thi két qua 1a kiéu int

Int n=-5, m; m = Math.abs(n); // m=5
= Pé y cach dung ham toan:
Math. TénHam(thamSo)




Java.lange package(tt)

Ham ceil(x) = SO tron sat trén <=x (tran)
Math.ceil(8.02) - 9.0 Math.ceil(-1.3) = -1.0
Math.ceil(100) - 100.0

Ham floor(x) = S6 tron chan dudi (san)
Math.ceil( -5.63 ) = -6.0 Math.ceil(100) - 100.0

Ham max(x,y) = Tri 16n trong 2 s6

Ham min(x,y)

Ham random() = tra vé 1 s6 ngiu nhién tir 0.0 dén 1.0
Ham round (s6thuc) Math.round(34.5) = 35




2.7- Ciu tric diéu khién — Phat biéu

» Cau triic & nhanh
If (Condition)
{ Statements;
J
else
{ Statement;

¥
- Giong C

o Cau truc & nhanh
switch (Expression)

{ case Consl1: Statements; break;
case Cons2: Statements; break;

default : Statements:

}

> Giong C




Cau truc diéu khién — Loops

while (condition)
{ Statements;

}

do
{ Statements;

}

while (condition);

for (varlinit ; Condition ; GroupStatements2)

{ Statements];
}

Bo qua 1lan lap : continue;

= Giong C

Cat vong lap: break [ label_name];




Minh hoa phat biéu break

import java.io.*;
class BreakDemo

{ public static void main(String ags[]) [ Két qua
{ boolean t = true;
FIRST:
{ SECOND:
{ THIRD:

{ System.out.printin(*'Executed before break");
if (t) break SECOND;
System.out.println(**Out of break, Not executed"");

}
System.out.printin(**Out of break, Not executed"");

}

System.out.println(**Executed after the second break'");

}

) Executed before break V

} Executed after the second break

Press any key to continue...




2.8- Mang — Array

* Mang= Nhom tri cung kiéu, ké nhau, cung tén goi.

« Dinh nghia ¢ chi dinh s6 phan tir (size)-> cap bd nhd
char ch[] = new char [5];

* Dinh nghia mang tirc thoi (in-line initialization):
int a[] = {1,4,2,7,8}; // hoac
int[]la={1,4,2,78};

Phan tir dugc tham khao qua chi sb bat dau tir 0

ch[0] |[ch[1] [ch[2] |ch[3] |ch[4]

 Chi khai bao: khong chi dinh size:  long al];
» Khi str dung phai cép bo nho: a= new long [20];

* Tri mac dinh : Toan tir new s€ x0a b0 nhd, cac bit = 0)



Mang - minh hoa

Il file ArrayDemo.java

import java.io.*;

class ArrayDemo

{
public static void main(String argsl])
{intal[] ={1, 2,3,4,5};//In-line initialization

int a2[]; // just declaration

a2 = new int [5]; // mem. allocation Két qua:

inti; |

for (i=0;i<5;++i) a2[i] = 2*al[i]; Sum of 2 arrays:45

long S=0; )

for (i=0;i<5;++i) S+= al[i] +a2[il; Press any key to continue...

System.out.print(*'Sum of 2 arrays:"");
System.out.printin(S);

}



2.9- Nhap xuat dir liéu.

 Nhap xuéat dit liéu 1a tac vu mic hé théng

« GOi java.io chtra cac 16p cho viéc xuat nhap.

» Can tham khéo goéi nay.

» Java cung cap class System mé ta hé thong

» System.out la d6i tugng xuat mic dinh (man hinh)
« System.in 12 d6i tuong nhap mic dinh ( ban phim)

Methods xuat dit liéu ra man hinh:
System.out.print(Dit liéu xuat);
System.out.println(Dit liéu xuat);

Dit liéu xuat c6 thé 1a : ky tu, so, chudi,...




Xuat dir liéu (tt)

Cvsten. out . g

Anrint {char[]) void

% print (double)
% print (float)

% print {long)

% print {int)

% print {char)

% print (boolean)
% print (String)
% print {Object)
 printin {float)

yoid
yoid
yoid
yoid

void

void
void

% printin {float)
& printin {int)
% printin {long)

% printin {double)
% printin {boolean)

% printin {char)
% printin {char[])
% printin {String)
% printin {Dbject)
% printin {)

YOIC
YOIC
YOIC
YOIC
YOIC
YOIC
YOIC
YOIC
YOIC

YOIC




Nhap dt li¢u vo1 ban phim

. Nhép dit li¢u tur ban phim kha phtrc tap vi vol
mo1 dir li¢u co cach nhap khac nhau: Ky tur thi
chi can 1 phim, SO nguyen sO thuc co the
nhap véi nhicu phlm nén cac phim go can giit
la1 (dem buffer) c6 thé can kiém tra phim g
(nhap s6 ma go phlm chir = sal).

o Tham khao tai liéu vé gbi java.io

o Néu viét u’ng dung hwang gzao dién cua SO
khrong xuat nhdp tryc tiep ma thong qua cac
doi twong trong giao dién nguoi su dung.



Minh hoa xuét nhép

import java.io.*; // file InOutDemo.java
class InOutDemo
{ public static void main(String args []) throws java.io.IOException
{
Reader inputChar_Obj = new InputStreamReader(System.in);
System.out.print("Input a character:");
char ¢ = (char)inputChar_Obj.read() ;
System.out.printin(*  character read :" + c);

BufferedReader input_Obj= new BufferedReader(new InputStreamReader( System.in));

System.out.print("Input an Integer:");

int n= Integer.valueOf( input_Obj.readLine()).intValue() ;
System.out.printin("  integer read :" + n);
System.out.print("Input a Double:");

double x= Double.valueOf( input_Obj.readLine()).doubleValue() ;
System.out.printin(*  Double read :" + x);
System.out.print("Input a string:");

String s = input_Obj.readLine();

System.out.printin("  String read :" + S);
System.out.print("Input a character:");

int m = System.in.read() ;

System.out.printin(*  Code of this character :" + m);,

Input a character:r
character read :r
Input an Integer:123
integer read :123
Input a Double:12.908
Double read :12.908
Input a string:Hello
String read :Hello
Input a character:A

Code of this character:65




2.10-T6m tat dang ciu héi

Liét ké 6 kiéu sb co ban cua Java va s6 bit bd nhé s& chiém dung cua
chung khi luu trir tri.

Kiéu luan 1y (logic) trong java tén 1a gi?

Kiéu ky tu tén 1a gi? chiém may byte?

Bién 1a gi? Hay cho biét 3 tinh chat cta bién.

Hay li¢t ké 4 loai toan tir trong java.

Hay cho biét két quia ctia biéu thirc sau

Q) 4&&7 b) 4&7 c) 0|8 d)O0O|8 e8~"3

f) 4>>3 g 9<<2 h) (9>>3)?5:-3

Trong java c6 phat biéu goto hay khong ?

Mang la gi ? Mang in-line la gi ?

Int af] =new int {1,2,3,9,0}; ding hay sai?

System.out.println( 12 & 9); s& xuat tri bao nhiéu?

Phan tich dong code: if (5&7>0 && 5|3) System.out(“Hello™) ;

int m= System.in.read(); néu gd vao phim ‘C’, tri bién m 1 bao nhiéu?



2.11- Bai tap

Viét cac chuong trinh sau:

(1) Xuat bang ctru chuong tir 2 dén 9.

(2) Xuat trj binh phuong , 14p phuong tir 1 dén 10.

(3) Tao 1 mang so int dang in-line 10 phan tir, xuat
mang nay tang dan.

(4) Nhap 1 mang int cac sb mang tri la ma cua cac
ky tu nhap tur ban phim. Xuat mang nay dang
chir ro1 Xuﬁt ma cua ching.

(5) Xuat 100 so Fibonacci dau tién. Day Fibonacci :

1,1,2,3,5,8,... 2 sO dau 1a 1, cac so sau bang tong
2 s0 tru:c’rc no.



CHUONG 3
LOP VA POI TUONG



3.1- Khai niém vé 16p va doi twong
3.2- Cu phap tao 1ép

3.3- Xay dung va khéi tao doi twong.
3.4- Tinh thira ké (Inheritance)

3.5- Tinh da hinh (Polymorphism)
3.6- Lap trinh véi dir liéu nhap

3.7- Mt s0 16p c6 san ciia Java.

3.8- Giao dién (Interface)

3.9- Lop truu twong (Abstract class)
3.10- Lop noi (Inner class)

3.11- G6i phan mém (Package)

3.12- Tém tit va ciu héi.

3.13- Bai tap



3.1- Khai niém vé 16p va doi tuong

» Doi trong (Object): vat,nguoi,... cu thé

» Po6i tuong = Properties + Methods

* Lop (class): Mo hinh (template) mé ta cho 1
nhom d01 tuong = DOoi tuong 1a 1 hién hiru,
thuc thé (instance) ctia class.

* Mot lop c6 thé 1a lop con (derlved class- 1op
dan xuat, 16p thira ké, 16p mé rong-extend)
cua 1 16p khac = Quan hé cha-con

» Class Hierarchy- Phan cap cac class:Cau
trac 1 16p cung cac 16p con cua no (tree)



« Khai bao 1 class 1a khai bAo mot mau ,
(template) chung mo ta cho 1 nhom doén
toong cung dac tinh.

+ Thyc the (entity): M6t bicu dién cho mot
d6i tuong bao gom properties va behaviors
> La mdt biéu dién cho mot d6i tugng vat
1y hoac quan ni€ém cua tu nhién.

 MOdi ngdn ngit OOP ho tro khac nhau veé
cach khai bdo class ciing nhu cac ho tro cac
ky thuat OOP khac nhau.



{ DataTypel Propertyl [=Value];
DataType2 Propertyl [=Value];
CLASSNAME (DataType Arg,...) // constructor

{...}
| ] DataType MethodName( DataType Arg,...)
£ '\

}

e : giong C++

e : Khong cho phép con mé rong( override)

] : Mac dinh la friend, cho phép cac

doi twong thudc cac class cung package truy cip




Piic tinh truy xuat

Modifier orivate  Triendly  protected public

Cung goi,
khac class

Khac gm khac

---




On lai vé chi thi static
: Dir li€u chung cho moi i 0) tuong
cung l6p—> Nam ngoai vung nh¢ cia doi twong
(mang y nghia cua 1 bién toan cuc)

class STATIC _DEMO

{ static int Count =0 ;

STATIC_DEMO() { Count++;}

}

Tham Khao static property cua 1 16p:

(1) Tham khao qua 1 doi twong ciia 16p nay.
STATIC _DEMO D1=new STATIC DEMO();
D1.Count=100; TestVarl =D1.Count;

(2) Tham khao qua tén lop.

TestvVar2 =STATIC DEMO.Count ;




static method: Phwong thirc cho phép sir dung ma khong
can khai bao doi twgng thuoc 16p.

Import java.io.*;

class STATIC CLASS

{ static void Test() { System.out.printin(*"Hello1!"");}

}

class STATIC CLASS2 extends STATIC_CLASS

{ void Test(){ System.out.printin(*"Hello2!"");}

}
class STATIC TST Lor:

] . . ] ] Static method
{ public static void main (String args[]) can’t overridden
{ STATIC _CLASS.Test(); }

}



| Sira 1ai |

class STATIC_CLASS
{ static void Test() { System.out.printin(**"Hello1!"");}
}
class STATIC CLASS2 extends STATIC _CLASS
{ static void Test(){ System.out.printin(**Hello2!"");}
}
class STATIC TST
{ public static void main (String argsl])

{ STATIC CLASS.Test();

STATIC CLASS2.Test();

}



» Default Constructor: Néu 1 16p khong hi¢n thye
constructor, constructor mac dinh cua Java sé thuc
thi khi dinh nghia déi twong (xéa trong b nhé, cac
bit déu 1a 0 cho moi properties).

() ;

» User-defined Constructor: Néu 1 16p c6 hién thuc
constructor, Java sé thuc thi constructor tu tao nay
ma khong dung constructor mic dinh nira->
dinh nghia doi twong theo cu phap cua constructor
tu tao.

(Args) ;



import java.io.*; // file FruitDemo.java

{ boolean Seedness; // c6 hot hay khong
boolean Seasonal; // ¢c6 theo mua hay khong
int Price ; Il Gia
public FRUIT () // constructor 1- override default constructor
{ Seedness= false; Seasonal= false; Price=0; }
public FRUIT (boolean aSeedness, boolean aSeasonal,
int aPrice)
{ Seedness= aSeedness; Seasonal= aSeasonal; Price= aPrice; }
public void SetProperties(boolean aSeedness,
boolean aSeasonal, int aPrice)
{ Seedness= aSeedness; Seasonal= aSeasonal;Price= aPrice;}



void PrintPropertes() // friend method
{ if (Seedness) System.out.printIn(**Fruit is seedness.");
else System.out.printin(*'Fruit is seeded."");
If (Seasonal) System.out.printin(*'Fruit is seasonal."");
else System.out.printin(*'Fruit is not seasonal.");
System.out.printin(*'Price is "' + Price);

}
} /I end of FRUIT class

{ public static void main (String args[])
{ System.out.printIn(*'First fruit:"");
FRUIT f1 = new FRUIT(); fl.PrintPropertes();
System.out.printin(*'Second fruit:");

FRUIT f2 = new FRUIT(true, false,10000);
f2.PrintPropertes();

}
}



First fruit:

Fruit is seeded.

Fruit is not seasonal.

Priceis :0
Second fruit:

Fruit 1s seedness.

Fruit i1s not seasonal.

Price is :10000

Method PrintProperties() co
tinh chat Friend nén class
FruitDemo nam cung file voi
class FRUIT (cung goi) nén
dwoc phép truy xuat method
nay.

Press any key to continue...




» Tir khéa final c6 thé ding trwée 1 khai béo class, 1 khai
bao method, 1 khai bao property mang y nghia

» 1 final class 1a 1 class khéng thé c6 16p con.

Import java.io.*; —
Stra lai bang cach bo
final class FINAL_ CLASS1 final trong khai b4o

{intt FINAL_CLASS1
i hoac xay dung mai
void Show ystem.out.printin(t);} class EINAL CLASS

class FINAL_CLASS extends FINAL_CLASS1
{ public static void main(String args[])

{1

} i
LOI: 6-Cannot inherit from final class FINAL_CLASS1



Mot final method 13 1 method khéng thé override ¢ 16p con
Import java.io.*;

class FINAL _CLASS1 chuong trinh

{int t=6; nay OK
void Show() { System.out.printin(t);}

}

class FINAL_CLASS extends FINAL CLASS1

{ Int t2=8;

public static void main(String args[])
{ FINAL_CLASS obj= new FINAL_CLASS(); obj.Show(); }

}



Loi: Cannot override Show()
vi Show() la final method da
khai bao trong lop cha

Import java.io.*;
class FINAL CLASS1

{ Int t=6;
final void Show() { System.out.priatin(t);}
}
class FINAL _CL tends FINAL_CLASS1
{Int t2=8;

void Show() { System.out.printin(t2);}
public static void main(String args[])

{ FINAL_CLASS obj=new FINAL_CLASS();
obj.Show();}



final property 1a 1 hingcuc by, KHONG thé gan lai tri.
Import java.lo.*;

class FinalVar

{ public static void main (String args|])

{ final int t=1; N

System.out.printin(t);
}



o Thura ké: K¥ thuat cho phép tai str dung
thong tin (properties+methods).

* Lop con=Lop cha+ mot ti

» Lop con khong thé truy xuat thanh phan
private cua 1op cha.

« Cu phap:

class SON extends FATHER

{...

}



Tham so cuia cac method: chi c6 dang
THAM TRI (pass by value) vi Java voi
dinh hu’O’ng lap trinh mang, huéng OOP,
bao goi triet d€ 2 Khong thé truy cap truc
tiép properties cua 1 doi tugng.

T khoa : Poi tuong hién hanh. khi

truy xuat member chinh la dang viét tat cuia
this.member.

Tt khoa super tham khao dén 16p cha

Cho phep overload method —cac method
cung tén nhung khac tham so.




Import java.io.*;
class T_Thisl
{intx1, yl,
T_This1l(int xx,int yy) { x1=xx; this.yl=yy;}
void OutData()
{System.out.printin(*'x1=""+x1+"""+"y1=""+y1);}

}
class T_This2 extends T_Thisl

{ double x2, y2;
T_This2(int xx1,in : le xx2, double yy?2)

{ super(xx1,yyl); x2=xx2; this.y2=yy2;}

void OutData()
{ super.OutData(); —

System.out.printin("'x2=""+x2+","+"y2=""+y2);}



this- super (tt)

class TestThis
{
public static void main (String args|])
{ T_This2 t=new T_This2(4,5,6,7);
t.OutData();

}
}

Két qua

X1=4,y1=5

x2=6.0,y2=7.0

Press any key to continue...




Import java.io.*;

class C1

{intx.y,z;
void SetData(int t1, int t2) { x=t1; y=t2;};
void SetData(int t1, int t2,int t3) { x=t1; y=t2; z=t3;}
void OutData() { System.out.printin(x+",""+y+"""+z); };

}

class OverlLoadl
{ public static void main(String args|])
{ C1 Objl=new C1(); Objl.SetData(3,4); Objl1.0OutData();
C1 Obj2 =new C1(); Obj2.SetData(7,8,9); Obj2.0OutData();

}
}



3.4- Tinh Da Hinh (Polymorphism)

» Pa hinh: K§ thuat tao nhitng sac thai khac nhau
trén cung 1 methods cua cac 16p trong phan cap
thira ké, bao dam thuec thi dung code cua 1 hanh vi
ctia 1 d6i twong trong 1 phan cap

=>Pa hinh chi c6 trong 1 phan cap thira ké va cac
class ctia phan cap co cung method.K¥ thuat da
hinh cho phép 1 16p con override 1 method & 16p
cha ( ciung 1 method nhung code trong lop cha
va code trong lop con khdc nhau)

 overload methods: methods cung tén nhung khac
tham soO trong cung 1 class.



Import java.io.*; // InstanceOfDemo.java
class Student
{ String Name; int Scorel, Score2, Score3;
public Student(String aName, int S1, int S2,int S3)
{ Name= aName; Scorel=S1; Score2=S2; Score3=S3;}
String GetName() { return Name;}
}
public class InstanceOfDemo
{ public static void main(String argsl])
{ Student st= new Student(*'Hoa"", 5,6,7) ;
If (st instanceof Student)
System.out.printin(st.GetName()+'" is a student.");
else System.out.printin("*This isn't a student."");

}
}



o Nhiéu khi can phai ép kiéu khi viét code
Import java.io.*; // TypeCaseDemo.java
class TypeCastDemo
{ public static void main(String args[])
{ byte b ; int 1= 35; double d=908.23;
b= (byte)i ;
System.out.printin(*'i=""+ 1 +'" b="" + b);
1=205;
System.out.printin(*'i=" + 1 +" b="" + b);

1= (int)d;

System.out.printin(**d=""+d +" i="" + i);
b= (byte)d;

System.out.printin(**'d=""+ d +" b=""+ b);

Pé ¥ tinh hudng
tran so (overflow)

1=35 b=35

1=205 b=35
d=908.23 1=908
d=908.23 b=-116



Import java.io.*;
class SHAPE
{ double {return0; }
}
class CIRCLE extends SHAPE
{ double x,y,r;
CIRCLE(double rr) { r=rr>07?rr:0;}
double { return Math.P1* r*r; }
}
class RECTANGLE extends SHAPE
{ double a,b;
RECTANGLE (double aa, double bb) { a=aa>07?aa:0;
b=bb>07bb:0;}
double { return a*b; }

}



Thi du vé tinh da hinh (tt)

class PolyTestl
{ public static void main (String args[])
{ SHAPE S[]={ new SHAPE(), new CIRCLE(5),
new RECTANGLE(2,3)};
for (int 1=0;1<3;++1) System.out.printin(S[i].Area());
}
} y
Két qua
0.0
78.53981633974483
6.0
Press any key to continue...




Chwong trinh Java c6 thé dwa vao dir liéu nhip khi
chay chwong trinh-> 1 cong cu nhap dir liéu.
Cu phap: java File.class arg() argl ...

Import java.io.*;
class InputCommandL.ine
{ public static void main (String args|])
{ for (int 1=0;i< args.length; ++i)
System.out.print(args[i]+ (i< args.length?","*:*"""));
}
}

D:\Su\BaiGiang2004\Java\BtCh3>java InputCommandLine Mat Uot Mi
Mat,Uot,Mi
D:\Su\BaiGiang2004\Java\BtCh3>



3.7- Mot so 1op ¢0 san cua Java.

* Lop Object
* Lop String
* Cac 16p go1 (wrapper)



"'-

r'-

La 16p cha cua mo1 16p trong java ( truc
ti€p/gian ti€p)

Pwoc dé trong géi java.lang
(Java.lang.Object)

Dinh nghia cac trang thai co ban va cac
phuong thirc co ban cua moi1 16p phai ¢co
nhu: So sanh n6 voi 1 d6i tuong khac
(equals), chuyén d6i mé ta thanh chudi
(toString), do1 (wait) 1 bién diéu kién, nhan

blet (notlfy) cac ('101 twong khac khi bién
diéu kién co thay doi, lay Class (getClass)



Ubject Objy= new Object();
Sk
% equals (Object) boolean
% getClass () Class
% hashCode () inkt
% notify () void

% notifyall () void
% toString () String
% wait (long, int) void
% wait (long) void
L wait ) void




Import java.io.*; // ObjectDemo.java
class Student?2
{ String Name; Int t1,t2;
Student2(String aName, int ttl, int tt2)
{ Name=aName; t1=ttl; t2=tt2;}

}

Student2@111f71

Két qiia ciia method toString() :
Tén 16p + @ + Pia chi hé 16 ciia thuc thé



{ public static void main(String args[]) Obj1 and Obj2 are the same

{ Integer InObj1= new Integer Obj1 and Obj3 are separately
Integer INObj2= new Integer Student2@111f71
Integer INObj3= new Integer (3); Student2@111f71

If (INODbjl.equals(InObj2))

System.out.printin(*'Obj1 and Obj2 are the same"');
else System.out.printin(*’ ",
If (INObjl.equals(InObj3))

System.out.printin(*"Obj1 and Obj3 are the same"’);
else System.out.printin(* ",
Student2 St= new Student2(*'Hoa", 5,6);
System.out.printin(St.toString());

System.out.printin(St. + +
Integer ,



* Pinh nghia 1 String:
String Str1=“Hello”;
String Str2= new String(“Hi”);
» Noi String
String Str3= Strl + Str2; // Str3=“HelloHi”
String Str4 =Str3+1; /I Str4= “HelloHil”
» String pool ( hd/ bang chira chudi)
Khi nhiéu pién String cung mang 1 ngi dung, chung
cung chi dén 1 phan ti trong String pool

Thi du:
String Strl = “Hello”; | love you
] Strl
String Stro= “Hello”; \4 Hello
Strs

Forget me not




{ CASE_INSENSITIVE_ORDER Comparator - % equalsIgnoreCase (String) ~ boolean 4]
% charat (int) char %getBytes {int, int, byte[], int)  void

% compareTo (String) int™ % getBytes (String)

% compareTo {Dbject) int % getBytes {)

% compareToIgnoreCase (String) int % getChars (int, int, chat[], int)

% concat (String) String % getClass ()

% copyYalueOf (chat[],int,int)  String % hashCode ()

% copyYalueOf {char[]) Stting . % index0f {int, int)

% ends\ith {String) boolean = % index0f {int) int

% equals (Object) boolean * % indexDF (String, int) intj




% index0f (String) int + %replace (char, char)  String ﬂ
%intern () Gtring % startsWith (String,int) boolean
% lastIndex0f {int) int | %startswith (String)  boolean
% lastIndexDf (int, int) int % substring (int, int) String
% lastIndex0f {String, int) int | %substring (int) String

% lastIndexOf {String) int” %toChardrray ()

% length () int | %toLowerCase {Locale)

& nitify () void | % tolowerCase {)

% notifyal woid | % toString {)

% regionMatches (int, String, int, int) boolean © %toUpperCase {Locale) 5tfi"§lj




% valueOf (char)
% valueDf (boolean)

5tring
String
String
5tring
String
5tring
5ktring
String
String
String

% valueOf {char[])

% valueOf {double)

% valueOf {float)

% valueOf {char[], int, int)
% valueOfF {char)

% valueOf (boolean)
% valueOf (Dbject)
% wait {long, int)

% wait: {long)

& wait )

String
String
String
String
String
String
String

vioid

vioid

vioid




Import java.io.*; // StringDemo.java
class StringDemo

{ public static void main (String args|]) HALOGEN
{ String Str=""Halogen"’; 3

System.out.printin(Str. );
System.out.printin(Str.toUpperCase());
System.out.printin(Str.indexOf(“oge",2));
System.out.printin(Str.toLowerCase());

}

} indexOf: tim vi tri xuat hi¢n dau cia 1chuoi con




3.7.3-Cac lop goi (wrappers)

Data type Wrapper class

boolean Boolean

byte Poc

char Character Documentation
dé biét vé cac
hanh v1 cua cac
float wrapper class

double Double

INt
long

short




Import java.io.*; // WrapperDemo.java

class WrapperDemo

{ public static void main(String argsl])

{ Boolean varBool = new Boolean (*'true");

System.out.printin(varBool);
Integer varintl= new Integer(125);
System.out.printin(varintl);
Integer varInt2= new Integer (*'809");
System.out.printin(varint2);
Int Sum= varintl.intValue() + varint2.intVValue();
System.out.printin(**'Sum=""+ Sum);
String S1="1024"";
Int an_int= Integer.parselnt(S1);
System.out.printin( an_int);



3.8- Interface- Giao tiép

m La mot cho su khai quat hoa cua
mot nhom xur ly.
Thidu: Xt Ly HO So bao gdom:
(1) Nhan ho so. (2) Kiém tra tinh hop 1¢ ctia hd so
(3) Luu trr ho so.
Thi du: Xt 1y bién c6 gom:
(1) Cho tac vu (ActionListener)
(2) Xu 1y khi ¢o6 cap nhat dir li¢u
(3) Xt Iy khi ban phim b1 go
(4) X1t 1y bién co chuot. ..

B La mot khal bao cho mot khai niém (mot tap dac
diém géom constants va methods) ma khong muon
xay dung 16p.




Interface- cont.

m La mot dic diém chinh cta java.

B Interface chi md1 khai bao cac hanh wvi.

m Hi¢n thuc (implement) 1 interface la xay dung 1
16p co dic diém nay trong do cac methods da kha1
bao trong interface dugc hién thuc cu thé trong 16p

nay. O mo6i to chirc ¢d cach xir ly ho so riéng =
Luc xay dung 10’p cu thé hoa cac hanh vi .

m Mot 16p co thé c6 nhiéu dic diém khac nhau->
Mot 16p c6 thé 1a implement cta nhiéu interface.

m Java khong cho phép da thua ké nhung cho phep
mot 16p o thé 1a mot cu thé hoa ciia nhiéu
interface = Interface 1a cong cu dé hién thyc tinh
DA THUA KE cua java.




Cu phap khai bao 1 interface

public: Moi néi déu c6 thé truy xuat

Khong ¢6 modifier: (default) Chi trong
cung goi moi co thé truy xuat

\/ Interface InterfaceName

{ return_type Methodl( param_list);
Datatype final varl = Valuel; // khai bao hing
return_type Method?2( param _list); // prototype
Datatype final var2 = Valuez,;

} cung tén



Mot thi du vé interface

// Khai bao cac interfaces
Import java.io.*; // InterfaceDemo.java
Interface CheckRecord // Kiem tra ho so
{ boolean Valid();
public void OutRecord();
}
Interface ScoreTable // Bang diem
{ public double Avg(); // calculate avg of scores

}



// St dung interfaces vao 1 lop

class Student3 CheckRecord, ScoreTable
{ String Name; intsl,s2;
public Student3(String name, int tl, int t2)
{ Name= name; sl1=t1; s2=t2; }
public boolean Valid() /7 implementing CheckRecord interface
{ return (s1>=0 && s1<=10 && $2>=0 && s2<=10); }
public void OutRecord()
{ System.out.printin(Name + " " +s1 + """ +s2 + "
avg=""+ Avg()); }
public double Avg() // implementing ScoreTable interface
{ return (s1+s2)/2.0; }



class InterfaceDemo
{ public static void main(String args[])
{ Student3 St= new Student3( "*Hoa"", 5,6);

If St.OutRecord();
Student3 St2 = new Student3( ""Tuan"', -1,6);
If St2.0utRecord();
}
}
KET QUA

Hoa 5,6 avg=5.5

Press any key to continue...




e La 16p c6 nhitng methods chua biét code thé nao.
Nén chi khai bao methods, dé danh viéc hién thuc
cac methods ¢ 16p dan xuat (override).

» Lakét qiia ctia qua trinh khai quat hoa qua cao.

class ANIMAL

// Di chuyén- chi khai bao

-

|

|

class Bird

class Fi'sh

class Snake




Mt class 1a class triru twong néu:

* CO phuong thirc triru tuong =»Ldop con cua 1
16p triru tuwong la1 6 phuong thire triru tuong (
c6 thé 1a phuong thire triru tuong ké thira tir 16p
cha nhung chua hién thuc) thi 16p con nay cting
1a 16p truru tuong.

* LOp nay co khai bao implement cho 1 interface
ma lai chua viét code cu thé cho 1 method.



Import java.io.*; // AbstractClassDemo.java

abstract - 5 othod
{ Int BasicSalary = 100; BO. abstract ?t 0
String Name- void OutSalary() requires a
ring Na _e, method body. Otherwise
abstractvoid OutSalary()i«1-  declare it as abstract.
}

class Manager extends
{ Manager(String aName, int salary)
{ Name=aName, BasicSalary=salary;}
void OutSalary()
{ System.out.printin(Name +" ;"' + BasicSalary*5); }



{ Worker(String aName) { Name=aName;}
Worker(String aName, int Salary)
{ Name=aName; BasicSalary=Salary;}

{ System.out.printin(Name +" :'* + BasicSalary*3);}
}
class AbstractClassDemo
{ public static void main(String argsl])
{ Manager m = new Manager (*'Trung"', 200);
m.OutSalary();
Worker w= new Worker("*"Hoang"");
w.QutSalary();

}
}



3.10-Lop con(trong/inner)

% La 1 16p khai bao bén trong 1 16p khac.

€ Quan h¢ : 1op ngoai (enclosing, outter
class) , 16p trong (nested, inner class).

€ Lop trong c6 quyén truy xuat 16p ngoai.

€ Lop ngoai chi truy xuat dugc 16p trong khi
cO moQt instance cua lop trong



m CU phap:
class Qutter

£

class Inner

(..

L&p ngoai muodn truy cap
16p trong thi phai dinh
nghia 1 doi twong 16p trong
( bang toan tur )

L

o1 ich:

C6 thé viét code truy

xuat 16p ngoai tir 16p

trong ma khong can

dinh nghia doi tuong
16p ngoai




Import java.io.*; // InnerClassDemo.java

{ String Str=""This is outter"" ;
boolean OutterAccess=true;

Outter()
{
System.out.printin(Str+', Outter Access="" +
OutterAccess);
System.out.printin(*'InnerAccessible="" +

InnerAccess);




class Inner
{ String str=""I'm inner"';
boolean InnerAccess=true;
Inner()
{ System.out.println(*"Inner access outer:"");
System.out.printin(Str + **, Outter Access=""+
OutterAccess);
System.out.printin(*Inner Accessible="" +
InnerAccess);

class InnerClassDemo
{ public static void main (String args[])
{ Outter Obj = new Outter(); }

}



Do constructor lop
trong thuc hién

Két qiia

Inner access outer:
This Is outter, Outter Access=true
Inner Accessible=true

This Is outter, Outter Access=true
InnerAccessible=true

Do constructor lop
ngoai thuc hién




3.11- G6i phan mém (Package)

* La mot nhom cac class, interface, cac goi
khac da duoc bién dich thanh Java
bytecode.

o T6 chuc cua 1 package 1a 1 thu muc co tén
la tén cua package = Sub-package la 1 goli
con (thu muc con) cua 1 package mirc cao
hon (giong cau tric thu muc).

* (501 1a cong cu tao kha nang tai st dung ma
(reusable code).



Phai la dong code dau
tién cua tap tin .Jjava
(khong ké chu thich)

Import OtherPackage.*;
public class Classl

(..

}
Thi du: Tao goi MyPackage c6 cau truc:

=" BtChs
‘ -3 MyPackage

=] Calculate.class

tShape
™ Elr[:IE class




/[ file BtCh3/Calculate.java

public class Calculate

{ public static double Volume(double I,
double w, double h)

{return I*w*h;}
public static double Add(double n1,
double n2)
{ return n1+n2;}

}

Sau khi bién dich, cau tric géi theo yéu cau sé duge
tuw dong sinh ra.



// BtCh3/Circle.java
public class Circle
{ double r;
public Circle(double rr) { r=rr;}
public double Circumference()
{ return 2*Math.PI1*r;}// chu vi
public double Area()
{ return Math.P1* r*r; }



S dung goi voi chi thi import

* Dung chi th1 import

Import Package.*;

Import Package.Class;

Import Package.Sub_Package.*;
Import Package.Sub Package.Class;




60.0
78.539816339/4483

class TestMyPackage
{ public static void main(String args[])
{ System.out.printin(Calculate.Volume(3,4,5));
Circle C= new Circle(b);
System.out.printin(C.Area());

¥
¥



Chuwong 4
Quan 1y 16i va gom rac



Muc tieu

 Dinh nghia dugc exception la gi.
* Phan loai duwgc cac exception

* S dung dwoc cu phap
try..catch..finally

* Biét cach tw quan 1y exception

» Giai thich dwoc co ché gom rac ciia
Java



NoO1 dung

4.1- On tap.

4.2- Exception la gi?

4.3- Cau trac quan 1y 15i ctia Java
4.4- MO hinh try catch finally
4.5- S dung throws

4.6- Ty dinh nghia exceptions
4.7- Co ché gom rac

4.8- Tom tat-trac nghiém-bai tap



4.1- On tap

* L6p 1a md hinh biéu dién cho 1 tap cac doi
twong cé cau tric giong nhau.

* interface la 1 tén goi cho mot tap cac

dir liéu hing va hanh vi hinh thanh nén

mot mo hinh xw ly, cac hanh vi chwa dwgc
hién thuc o cac lop.

* Lop triru twong la 1o6p khai bao voi tir khoa
abstrat va c6 it nhat 1 hanh vi abstract

 Hanh vi abstract la hanh vi chi méi dwoc Khai
bao ma chwa hién thuec.



* Lop abstract va interface khac nhau ¢
chd: 1 16p chi cé thé thira ké tir 1 16p
kahlc nhwng lai c6 thé 1a 1 hién thwe ciia
nhiéu interface.

« GOI la 1 khai bao cho 1 tap cac lép, cac
interface va cac goi cap thap hon.

* GOl la 1 thw muc cé tén trung véi tén goi.



4.2- Exception la gi?

Java la ngon ngu’ manh, c6 nghia 12 toi thleu
héa dwoc 16i va khi c6 16i thi chiing c6 thé dwoc
quan ly.

Loi c6 2 loai: Loi lic bién dich (compile-time
error-loi ca phap), lo6i lic thye thi (run-time
error- giai thuat sai, khong dy doan dwgc tinh
huong).

Exception= runtime-error

Thi du: thwe hién phép chia ma miu s61a 0
Khi 1 exceptlon xay ra, chwong trinh két thic

dot ngot va diéu khién dworc tra lai cho OS =
Cin phai quan ly dwgc cac tinh huong nay.



4.3- Cau truc cac class quan ly 1oi cua Java
Tham khao JavaHelp

| Object |

| y

—

Khi 1 error/exception xay ra, ta
noi rang no bi “thrown” (throw)




Cau truc cac class quan ly 16i cia Java(tt)

: 10)p nén cua phan cap exception.

: L6p nén ciia nhiéu 16p trong
Java.lang.exceptions.

- ArithmaticException: Quén ly 16i téan hoc nhw chia cho
0.

: LLoi sai doi so.
1.01 sai chi s0 cua

mang
« NullPointerException: Ldi di truy xuat 1 doi twong chua
khoi tao

: Loi khong dwgc quyén truy cap.
» ClassNotFoundException: Léi khéng thé nap 1 16p vi
khong co lop nay



Cau truc cac class quan ly 16i cia Java(tt)

: Ldi chuyén String ->float.
: Loi Abstract Windowing Toolkit

- ArithmaticException: Quén ly 16i téan hoc nhw chia
cho 0.

: Lop nén ciia IO exception.
Loi khong cé file da dic ta
« EOFException: Léi ¢6 truy xuat dir liéu ma file di hét
’ : Ldi truy xuat dén 1class bj
canl.
-« NoSuchMethodException: Léi khong ¢é method da
dac ta

: luong bi ngit



4.4- MO hinh

o C6 thé thtr thuc thi 1 tac vu (1ry), néu Xuat 1
161 thi bay 161 ( ) de xtr 1y tinh huong 16i
va cuoi cung thuc thi tiép (finally).

« CU phéap

( Khong co6 cac cap {} =2 )

finally { ...} | : |
| finally block |




MO hinh
Import java.io.*; // TryCatchDemo.java

class TryCatchDemo
{ static double Divide ( double a, double b) { return a/b;}

public static void main(String argsl])
{ System.out.printin(Divide(5,0));

( Exception e)
System.out.printin(*'System exception:*'+ e.toString());

System.out.printin(*'l tried to divide 5 by 0");




Import java.io.*; // ArrayCatch.java

class ArrayCatch

{ static String S;
static void Out() { System.out.printin(S);}
public static void main(String args[])

{
try { System.out.printin(a[7]);}
catch(ArraylndexOutOfBoundsException e2)
{ System.err.printin(*'Out of bounds™);}
}

} Out of bounds




4.5- S dung throw

» Toan tir throw cho phép chi thi 1 exception da
xay ra. Két qua 1a 1 d6i twong cua 1 16p dan
xuat cia lép Throwable.

e Tinh huong. method X() goi method Y(), Y()
thwe thi gay ra 1 exception ma khong dwoc quéin
ly, exception nay lan vé cho phu’(mg thire goi la
X() . Neu trong X() cung khong quéan ly 16i =
Loi truyen vé cho noi da goi X()

« Cach giai quyét:

a) Trong Y() ¢6 quan ly 10i;
b) Trong X() o ¢6 cau truc try...catch dé quan
ly 10i.



St dung throw/throws ...

« CuU phap sinh 1 Exception trong ham
ReturnType Method (...) throws ExceptionClass
§ if (...) throw ExceptionClass(“Message”);




Thi du vé lan truyén exception

Import java.io.*; // ArrayCatch.java

class ArrayCatch , ’
{inta[]={1,2,3,4,5}; intn=5; Chi s0 truy xuat: 7

Kich thwoc cua mang: 5

public static void main(String args[])
{ ArrayCatch Obj= new ArrayCatch(); Obj.OutEleiment(7); }

void OutElement(int 1) { System.out.printin (2/1]); }
}

java.lang.ArraylndexOutOfBoundsException € €=




Cich sira 1- Try catch bay 16i trong main(...)

Import java.io.*; // ArrayCatch.java
class ArrayCatch

{inta[]={1,2,3,4,5}; Int n=5;
public static void main(String args[])
{ ArrayCatch Obj= new ArrayCatch();

{ Obj.OutElement(7);}
catch (ArraylndexOutOfBoundsException e)

{ System.out.printin(*'lllegal index"");}

}
void OutElement(int i) { System.out.printin (a[i]); }

}



Céach stra 2- Try catch bay 161 trong OutElementy(...)

Import java.io.*; // ArrayCatch.java

class ArrayCatch

{inta[]={1,2,3,4,5}; Intn=5;
public static void main(String args[])
{ ArrayCatch Obj= new ArrayCatch(}:Obj.OutElement(7);}
void OutElement(int 1)

{if (<0 || iI>=n)
else System.out.printin (a;il);

}
}



Try catch bay 10i trong OutElement(...) - tt
Két qua:

Exception in thread "main"’
java.lang.ArraylndexOutOfBoundsException:

Index is out of array
at ArrayCatch.OutElement(ArrayCatch.java:9)
at ArrayCatch.main(ArrayCatch.java:6)



« User-defined Exception: Tao ra 1 16p con cua cac lop Error
hoac Exception

Import java.io.*; // ArrayCatch.java

class ArrayCatch
{inta[]={1,2,3,4,5}; Int n=5;
public static void main(String args[])
{ ArrayCatch Obj= newArrayCatch();Obj.OutElement(7);}
void OutElement(int i) throws MyEXxception
{ if (<0 || I>=n) throw new MyException();
else System.out.printin (a[i]);
}
}



4.7- Co ché gom rac

e Lacochétu dong cua Java dé huy bo cac d6i
twong khong con dung nira.

* Hién thuc béng heap dong (xem lai chuong 1).

* Du c6 thil cong goi trinh gom rac bang
System.gc() cling khong bao dam viéc gom rac
duoc thuc thi ngay 1ap tuec.

» C6 thé thu cong tat trinh gom rac bang chi thi

Java —noasyncgc File.class
nhung co6 thé phai tra gia 1a thiéu bé nhd do s6 do6i
tugng sinh ra trong chuong trinh kho tién liéu -
Hi¢u suat chuong trinh kem.



Co ché gom rac- finalize() method

» Java cung cap phuong thire finalize() hoat
dong nhu 1 Destructor ciia C++ dé huy céc
qua trinh trude khi qua trinh tra diéu khién
vé cho h¢ diéu hanh.

: Chi c6 d6i twong mdi bi gom rac chir
tham khao dén doi twong khong bi gom.

« Cu phap:

protected void finalize() throws Throwable



Object a= new Object(); Object b=a; a=null

> a, b 1a cac references ciia 1 ddi twong.

=>a=null, nghi réing doi twong khﬁl}g con dung
nira = Sai vi b van tham khéo dén no

Object c= new Object();

c=null ; // i twong nay bay giv 1a rac

N\

U




import jawa.io.#*®; ¢ GarbageDemo. jawva

cla=z=s Garbagelemno

I public =tatic woid main (String arg=s[])

fint 1; long a; Funtime r= Funtime.getBEuntime();

r.gci ) zall garbage collector before initiating objects=
Sy=tem.out . println "Maz mem.= " + ¥ mnaxMemorvyi()):
Sy=ztem.out . printlni "Total mem. = + 1. totalMemnoryi(});
Sy=ztem.out . printlni "Fres mem. = + 1. fresMemnoryi( ) ) ;
Long Value=[]= new Long [2000]; - array of Long objects

=
=

o B [ iy [ R e

for (a=10000, 1=0; 1<2000; a++.1++) Walues[i]=new Longia);
Sy=ztem.out . printlni "After creating object=s,.Free mem. ="+
¥ . freeMencry( ) ;
for (1=0;1<2000;4+4+1) Value=s[1]=null; ~ delete objects
r.gci ) zall garbage collector after deleting objects
Sy=ztem . out . printlni "After deleted object=s Free mem. ="+
. freeMencry( )

Max mem.= 6G665HA112

Total mem.= 2831616

Free mem.= 19281606

After creating ohjects,.Free mem.=1878232
After deleted objects ,.Free mem.=1712144
Press any key to continue..._




Trong chuong trinh trén
1 Lop RunTime mo ta hé thong luc thuc thi

1 Dung hanh vi static getRunTime dé khoi tao
1 d6i twong RunTime

W getRuntime ()

% runFinalizersOnExit {boolean)

1 Mt s6 methods ciia 16p Runtime



Methodes cua 16p RunTime

WladdshutdownHook {Thread) aruld -

% availableProcessors {)

$ equals (Object) I:u:u:ulean
% exec {String[], String[], File) Process
% exec (String[], String[]) Process
% exec (String, String[], File) Process
% exec (String[) Process
% exec (String, String[]) Process
% exec (String) Process
% exit {int) void v

% freeMemory () long A
Soc() yoid
% getClass () Class
% getLocalizedInputStream {InputStream) InputSt...
% getLocalizedDutputStream {OutputStr...) Output...
% getRuntime () Runtime
% halt {int) void
% hashCode () int
% load (Skring) yoid
% loadLibrary (String) void ¥

% maxMemory {)

S natify ()

S notifyal )

% removeShutdownHook (Thread)
“ runFinalization {)

% runFinalizersOnExit {boolean)
G boString ()

% totalMemory ()

% traceInstructions (boolean)
% traceMethodCalls (boolean)
S wait {lang, int)

S wait (lang)

S wait )

long #
viid
viid
boolean
void
void
akring
long
void
void w
viid
void |
void W




N s

NS O

10.

11.
12.

C6 hai loai 16i: Loi luc bién dich va 16i khi thue thi.
Loi bién dich 12101 ....ceuvnvnvenenennnnnnenn.
Loi lic thue thi con goila ...c.evvenenenenn.

Néu khong quin ly Exception, chwong trinh sé ngit dot ngdt va diéu
Khién dwoc tra Ve €ho c.u.eveneenierneeenieeneriernernennennne

Hoan toan c6 thé bAy Ao CAC ovvvernrenrenrenreneeneeneeneenen.
Quin ly exception cho phép xir 1y 16i ding lav (true/false)
5 tir khoa dwgc ding A€ DAY 161 2 .uvvvveneenienienienienirnieneenennennn.

Tir khoa throws cho phép dung déi voi cac exception ma 1 ham cé thé
xir ly (true/false)

Tir khoa throw chi thi ring 1 exception di xay ra (true/false)

Tir khoa finally chi thj noi bat dau 1 khoi phat biéu khong phu thudc
vao 1 10i c6 xay ra hay khong (true./false)

Ta c6 thé tu tao ra 1 Exception class (true/false)

System.gc() s€ yéu cau hé thONg .......ovvvvenveneeneeneenenne.



1- Viét chuong trinh chay bang d6i so dong 1énh
budc nhap cac tham sb cho chuong trinh 1a cac ky
s6. Néu nhap ky tu thi bao 161 “Khong nhap ky tu”

Luu y: Ca phap java file.class argl, arg2, ...

2- Viét chuong trinh nhap vao 1 mang s int, nhap 1
vi trf i, xuat phan tt tht i néu i hop 1. Nguoc lai
xuat thong bao “Ngoai tam phu song”. Gogi y: xem
lai chuwong 2 vé nhap so int, xem trong chuong nay
vé Exception (g véi tinh huéng ngoai tam phu
song:” nay.



Chwong 5

Tao giao tiep ngwe®i diung
Graphic User Interface- GUI



Muc tieu

mHiéu muc dich cla goi AWT va cau truc
cda goi nay.

mBiét cach sl dung cac doi twong cla goi
AWT.

mBiét cach bd cuc mot GUI.

mBiét cach thiét ké mét GUL.



NOI dung

5.1- On tap

5.2- GUI la gi?

5.3- Goi AWT cua Java.

5.4- Pwa 1 component vao GUI.

5.5- Mot chwong trinh tao GUI

5.6- S dung céac doi twong cia AWT.
5.7- B tri cac phan tr trén GUI.

5.8- Hwéng dan tao GUI cho 1 (rng dung.
5.9- Tém tat

5.10- Bai tap



5.1- On tap

» 2 loai I6i cia 1 chwong trinh: Compile-time error
/ Run-time error .
« EXception = Run-time error

« C6 thé bay 1 exception bang cau tric

try {...}
catch (ExceptionClass e) {...}
finally { ... }

. L&i dwoc truyén tlr method gay exception 1&n
cac method goi no.

« C6 thé tw dinh nghia 1 class Exception ké thira
tlr cac I&p Exception cua Java.



5.2- GUI la gi?

— mo hinh
giao tiép kiéu twong tac gitra (rng dung va
user dang doé hoa.

» M06i ngdn ngir ho tro cach tao GUI khac
nhau: VB, VC++ dung dang drag and
drop, C++ dodi hdi programmer viét toan bd
code dé tao GUI, Java hd tro sdn cac 16p
tao GUI cho Programmer st dung.



GUIl la gi?...

* GUI= Container + Components

i Employee Info

! Birth:

: Address: | Components

= e

(% Male { Female

Add Find Update



5.3- G6i AWT cua Java

AWT : abstract windowing toolkit - b cong cu
chiwra cac Io’p dé tao cwra soO.

AWT la 1 phan cua JFC- Java Foundation
Classes.

St dung: import java.awt.”;

GOm nhiéu phan tw (class) dé tao GUI.

Co cac I&ép quan ly viéc bo tri cac phan tw.

Co (event-oriented application) moé hinh rng
dung hwdng sw kién. ‘

Co cac cbng cu xr ly d6 hoa va hinh anh.

Cac |&p st dung cac tac vu voi clipboard (vung
nh& dém) nhuw cut, paste.



Cau truc goi AWT

Component

! !

N TextComponent
W TextField J| TextArea

GUI Slide 8/57




Tham khao goéi java.awt

‘2 Class Hierarchy {Java 2 Platform SE 5.0) - Microsoft Internet Explorer |:||E|
File Edit Wiew Faworites Tools  Help ﬂ'

\_) Back @ - @ @ ‘:_;j )ﬁﬁearch *Favnrites @ E&E’\:* .L_; p;l'] "' _J % ﬂ -ﬂ

Address mipmgram Files'l,Java'l,dcucs'l,api'l,cuverview-trEE.htnD e G0 @
B I T e

Yf - £v| "’I[Search Wieh vl@lvl . .atkempting ko retrieve butkons From vahool ...

'@ To help protect wour security, Internet Explorer has restricked this file From showing ackive content that could access your computer,
Click, here for options., ..

Overview Package Class Use i3 Deprecated Index Help Java™ 2 Platform
PREV HNEXT FRAMES NO FRAMES Al Classes Standard Ed. 5.0

Hierarchy For All Packages

Package Hierarchies:
1ava. applet(lava. awt) (ava. awt. color, 1ava awt. datatransfer, java. awt. dnd, 1ava. awt event,
1ava. awt.fmm'eﬁrﬁm.gemm, java. awt i, java awt.in. spl, (ava. awt. tnage,
java. awt.unaoe renderable, java. awt. prnt, java. beans, java beans beancontext, java.1o, java lang,
java lang annotation, 1ava lans mstnunent, {ava lano manacement, java. lang ref, java. lans reflect,
java.math, 1ava.net, java. o, javamo channels, java. mo. channels sp1, java.mo. charset,
java.no. charset sp1, java. rm, (ava rmt. achivation, java . doc, java nrd re oty {ava. rnd. Server,
1awa sernnty 1awa secunty acl 1awa secunty cert 1avwa secunty intetfares 1awa aecunty sthec 1awa anl

Ei My Compukber




"

Tham khao goéi java.awt

2 java.awt Class Hierarchy (Java 2 Platform SE 5.0) - Microsoft Internet Explorer

File Edit Wiew Faworites Tools  Help ﬂ'

eﬁack - J D @ ;j Search WFavnrltes @ Dd};: F |-;!—‘| B _J '@!5 ﬂ .ﬂ

Address @ Z:Program Files) Javaldocstapitjawalawtipackage-tree . html b (30 @

Y_r - :2?* I ;I[ Search Web | - | @Iv | ...attermnpting to retrieve butkons from Yahoa!, ..

'@ To help protect wour security, Internet Explorer has restricked this file From showing ackive content that could access your computer,
Click, here for options., ..

Hierarchy For Package java.awt

Package Hierarchies:

Al Pacloaoes

Class Hierarchy

o java.lang Object
o javax accessibiity. Accessible Context
o java awt. Component.Accessible AWT Component (implements
javas accessthiity AccessibleComponent, javaio. Senalizable)
o java. awt. Button.Accessible AWT Button (implements
Java}: E:lCCESSibﬂltj.F ﬁ;ccesmbleﬁ;ctmn javas. accesstbality. A ccessible Value)

Ei My Compukber




Yéu cau cua GUI

 Than thién vol user.

« SO phan tﬁ’,(element, component) trén
GUI thay doi tuy thudc vao wrng dung.

» Khi user twong tac v&i phan t&r ctia GUI,
trng dung phai cé phan rng.

« L&p trinh sw kién sé& ban dén trong
chwong sau.



5.4- Pwa 1 component vao GUI

Cac bwdc dé dwa 1 component vao GUI
( viét code )
« Tao 1 ddi twong component phu hop.

X&c dinh hinh thirc bén ngoai luc dau
cua component.

* Dinh vi component nay trén GUI.
 Thém component nay vao GUI.




5.5- M6t thi du

'-f_“': Employee Info

Components
3 label,

! Birth: «3 text-field

Address: | *1 checkboxgroup

I Sex E chtra 2 check-box
(® nale { Female : -4 button
P add | Find Update |




5.6- S dung cac |&p cua awt



Component

5.6.1- Contalner

Container

AN

Phan cap thira ké

Panel la 1 vung chi* nhat, |
| Applet

khéng c6 dwérng vién

"E E:\TailieuCacMonHocTuSoan\Javallay. .. g

File Edit ‘iew Favorites  Tools  Help +

Kl'

~I"£| E:\TailieuCacMonHoc TuSoan! Ja

) Panel la 1 khung chir nhat,
Hello from Java Applet du,c‘),ng Vién, Cé Ca'C
nutl diéu khién ctra so

£ | Applet Ap)



Container...

m Container: Doi twong chlra cac element,
cho phép vg, t6 mau Ién container.

mFrame va Panel la cac class thwong dung.

mPanel thwéng dung dé chira cac element
trong 1 GUI phuec tap, 1 Frame co the
chtra nhiéu Panel.

mPanel, Applet thwdng dung dé tao 1 tng
dung nhung vao Browser.




5.0.2- Frame pafi

Class Frame

Jawva. lang. 0bhject
I
+--Jjava.awt. Conponent
I

+--Jjava.awt.Container

+--java. awt. Mindow

+--java.awt .Frame

cConstructors:
- Make invisible frame
- Make a visible frame with title




Frame...

Common methods

void SetSize( int width, int Height)

public String getTitle();

public void setTitle(String title);

public void setResizable(boolean resizable)
public boolean isResizable()
public void setVisible(boolean)
public boolean isShowing()
void show(boolean)
void add (...) // add component |Desekikdde

% add (Companent, ink) Companent
Click f@#Demo

tluul =t
E*Iil"=] Aiores

| % add {String, Component) Cornponent
| % add (PopupMenu) woid (W)




5.6.3- Panel

Class Panel

Panel phai dwoc dua L
. ‘. . Jawva. lang. Object
vao Frame khi viet |

appl iCati on V\I Fram e +--1 a*..r:T. awt. Conponent
moi co border +--jawva.awt. Container

I
Constructors +--java.awt . Panel

tao 1 panel vé&i bo cuc mac dinh.
tao 1 panel véi bo cuc da

biét.
Methods:
add (component) /[ thém 1 component vao panel
setLayout(LayoutManager layout) lichon kiéu bé tri components

Click for Demo



5.6.4- Label

 Nhan nham giai thich, chra di liéu chi xuat.

Constructor:

_abel() : tao label trong

_abel(String) : tao label c6 chuodi

_abel (String, int Align) Tao label c6 giong hang:
Align=LEFT,RIGHT,CENTER

Common Methods:

void setFont (Font f)

void setText(String S)

String getText()
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5.6.5- TextField

« Chtra di¥ liéu nhap 1 chudi ky tw.
« User chi dwgc nhap 1 dong.

Constructors

TextField() : tao text field trong

TextField(int cols) : tao text field trong c6 n cé6t chir
TextField(String S) : tao text field c6 chudi S
TextField (String S, int cols) : text c6 chudi S, n cét

Common Methods:

void setEchoChar (char ¢) - &n dinh ky tw thé hién (password)
void setText(String S)

String getText()

void setEditable(boolean b)

boolean isEditable()
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5.6.6- TextArea

« Chta di¥ liéu nhap 1 chudi ky tw.

« User chi dwoc nhap nhiéu dong.
Constructors

TextArea()

TextArea(int cols, int rows)

TextArea(String S)

TextArea(String S, int rows, int cols)
TextArea(String,int cols, int rows, int Scrollbars)
Common methods

void setText(String)

String getText()

void setEditable(boolean)

boolean isEditable()

vois insert(String S, int Index)

void replaceRange(String S, int begin, int end)
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5.6.7- Button

« Cong cu dé user chon 1 tac vu.
Constructors

Button() - tao nut khong c6 nhan
Button(String S) - tao nut c6 nhan
Common Methods

void setlLabel(String) - d6i nhan
String getLabel() - 1ay ndi dung nhan
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5.6.8- Checkbox/CheckboxGroup

 Cong cu nhap yes/no

* Checkbox: multi-option (cho phép chon
nhiéu) thé hién dang hép vudng.

« CheckboxGroup chira nhiéu checkbox
nhwng chi cho phép chon 1/n. Phan tir
trong CheckboxGroup la doi twong
thudc 1&p Checkbox nhwng lai thé hién
dang nut tron (radio button)
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Checkbox/CheckboxGroup...

Checkbox constructors
Ch eckbox() Tao checkbox khéng nhéan
Checkbox(String) Tao text box cé nhan

Tao 1 checkbox c6 nhan, c¢é an dinh tri chon lwa dwa vao 1
nhém trong 1 nhom

Checkbox(String label , boolean state, CheckboxGroup
group)

Checkb;)x(String label, CheckboxGroup group, boolean
state

Common methods
void setLabel(String); String getLabel();
void setState(boolean); boolean getState();




5.6.9- List

«  C6ng cu nhap bang cach chon trong 1 danh sach chudi ky tw.
«  Co thé chon 1 hoac nhiéu.

Constructor

Choice() — tao 1 danh séach trong

Common methods

void add(String) ; void additem(String);

void insert(String item, int index)

int Countltems(); int getltemCount(); - lay sophan tr

String getltem(int Index);

Int getSelectedInddex();

String getSelectedltem();

void remove(int position)

void removeAll()

void select(int pos) — ap dat 1 muc chon theo vi tri

void select(String str) — ap dat chon 1 muc chon theo ndi dung
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5.6.10- Scrollbar- Thanh cudn

» Cdng cu nhap 1 tri trong 1 khoang so ( biéu dién bang
Maximum, Mlnlmum) bang cach keo con truwot.

 Tai 1 th&i diém, con trwot & tai vi tri mo ta cho tri hién
nanh (Value)

» Co thé c6 hwdng ngang hoac doc (Orientation)

Kich day sé thay Kich day sé thay
doéi tang giam déi tang giam
theo tirng BLOCK theo tirng UNIT da

da an dinh trwérc an dinh trwéc
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Scrollbar...

Constructors
Scrollbar() - tao thanh cuén doc
Scrollbar(int orientation) // VERTICAL|HORIZONTAL

Scrollbar(int orientation, int value, int visible, int minimum, int
maximum)

Common methods

void setMaximum(int v) int getMaximum() ;
void setMinimum(int v) int getMinimum()

iInt getOrientation()

void setUnitincrement(int v) Int getUnitincrement()
void setBlockincrement(int v) int getBlockIincrement()
void setValue(int v) Int getValue()

void setVisibleAmount(int newAmount)
Int getVisibleAmount()
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Minh hoa

Click for Demonstration
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5.7- BO tri cdc components 1én GU!

» Layout : Cach bd tri cac components Ién
container.

« Khéng dé dang gi dé tw quan ly vj tri cta
cac components trén GUI.

« LayoutManager la interface mo ta vé cac
layout.

» Trong goi AWT ¢ hién thirc sdn mét so
layout, cac I&p layout nay déu implement
LayoutManager interface.



5.7.1-Layouts co6 san trong AWT

java.awt.FlowLayout (b6 tri dang dong chay)
java.awt.BorderLayout (b tri vé bién khung)
java.awt.GridLayout (bo tri dang lwdi déu nhau)
java.awt.GridBagLayout (bo tri dang lwdi khong
déu)
m java.awt.CardLayout (b6 tri dang lwng quan bai)
m Tham khao
docs\api\java\awt\package-tree.ntmi

voo docs la thwy muc Documantation cua Java 2
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5 . 7 . 2 - F I OWLayO Ut = label1 ¥ Checkt [ IZIZ:r'|E|::I-::'T.;'- )

« Bb tri cac component theo dang chay xudi theo
th& tw ma phan t& nay dwoc add vao container.

+ Day la layout mac dinh cua Panel.

* Néu co nhiéu component trén container - Cac
compaonent co thé dwoc dat trén nhiéu dong =
Van dé giong hang (Align) ‘

 Gilra cac component, chung hd nhau theo chiéu
doc (vgap) bao nhiéu, theo chiéu ngang (hgap)
bao nhiéu?



FlowLayout...

Constructors

FlowLayout()

Tao FlowLayout mac dinh: align= center, vgap=hgap=5
unit.

FlowLayout(int align)

Tao FlowLayout voi align da biét, vgap=hgap=5 unit
(default).

FlowLayout(int align, int hgap, int vgap)
Tao FlowLayout v&i 3 tham so6

Tri cua align: cac dir liéu static cua class FlowLayout
LEFT CENTER RIGHT

LEADING (phia dau, twong tw LEFT)
TRAILING (phia dudi, twong tw RIGHT)
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5.7.3- BorderLayout

B tri cac component theo dang ra bién cla khung tao ra
5 vi tri: EAST, WEST, SOUTH,NORTH, CENTER.

Pay la layout MAC DINH ctia Frame.

Néu container chi c6 1 component va dat nd & vij tri
CENTER thi component nay phu kin container.

Cu phap thém 1 component vao container tai 1 vi tri:
Container.add("East", componentName); // hoac
Container.add(BorderLayout.EAST, componentName);
« Twong tw cho "West”, “South”, “North”, “Center”

s BorderLayout Demo B@@

Morth Button
Click for Demo

utton | Center Button | East Button




5.7.4- GridLayout

» B tri cdc component thanh 1 luwdi rows
dong, cols cot deu nhau.




GridLayout...

Constructor
GridLayout()
Tao grid layout mac dinh 1x1

GridLayout(int rows, int cols)
Tao grid layout rows x cols
.GridLayout(int rows, int cols, int hgap,
Int vgap)

Click for Demo



5.7.5- GridBagLayout

» Layout dang lwéi cho phép 1 component chiém
1 80 6 ké nhau theo ¢ 2 chiéu.

« Hinh Empoyee Info sau la GridBagLayout 6x4,
cac label bén trai chiém 10, cac textbox chiém 3
6 ngang. Dong “Sex” chiém 4 6 ngang, 2
checkbox chiém 2 6 ngang.

: Employee Info D@®1 Button

Mame:

Birth:

e

Buttong

Address:

Sew Cac thi dl_] khac

& hlale {" Fermale

Add Find | Delete | Update
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Class java.awt.GridBagLayout

« Constructors: GridBagLayout()

- Ap dat GridBagLayout cho 1 container:
GridBaglLayout gb= new GridBagLayout();
FrameName.setLayout(gb);
PanelName.setLayout(gb);

Viét ngan gon:

FrameName.setLayout(new GridBagLayout());
PanelName.setLayout(new GridBagLayout());



class GridBagConstraints

 Lam sao dé co thé dwa 1 component vao
1 vi tri nhwng trai dai trén nhiéu 6 ké
nhau?

* 1 component vao 1 vi tri nhwng trai dai
trén nhiéu 6 ké nhau 1a 1 sy “rang budc” 1
component vao cac 6 nay. Mot doi twong
thubc |&p GridBagConstraints sé dam
nhiém viéc nay.



class GridBagConstraints...

+ Properties — Da s0 la static data
int gridx, gridy : 6 sé dat component vao

int gridwidth, gridheight : so 6 sé phu theo 2 chieu khi thém 1
component vao 6 <gridx,gridy>

double weightx, weighty : Khoang h& cua lw®i, mac dinh la 0.

int anchor : Vi tri dat component, mac diénh la CENTER, cac
static int dwoe khai bao san: GridBagConstraints. NORTH
EAST ,WEST, SOUTH, NORTHEAST, SOUTHEAST,
NORTHWEST SOUTHWEST.

int fill: Xac dinh kiéu dat khi component cé kich thwéc I6n hom 6
sé dwoc dat vao. Cac hang dwoc dung:
GridBagConstraints.NONE, HORIZONTAL, VERTICAL, BOTH.

Insets ingets : Dac ta khoang h& <top, bottom,left, right> gitra
cac phan tir dwoc dwa vao, miac dinh 1a 0.

Int ipadx, ipady: Khoang dén (sd pixel trong) bén trong cua phan
tw theo 2 chiéu. Mac dinh 1a 0. Khi vé phan twr, sé thém 2*ipadx
va 2*ipady vao chiéu rong toi thiéu va chiéu cao téi thiéu cua
phan tu.



class GridBagConstraints...

 Constructor:

GridBagConstraint() // tao object v&i cac dir liéu mac
dinh.

GridBagConstraints(int gridx, int gridy, int gridwidth,
Int gridheight, double weightx, double weighty,
Int anchor, int fill, Insets insets, int ipadx, int ipady)

.+ Thao tac véi GridBagConstraint object bang static
data

- Lam sao két hop GridBagConstraints v&i
GridBagLayout?

GridBagLayout gbLayout = new GridBagLayout();

GridBagConstraints gbc = new GridBagConstraints();

gbLayout.setConstraints(gbc);



class GridBagConstraints...

Method sau day sé thém component ¢ vao vi tri 6 (row,col)
kéo tran doc nrow 0 va tran ngang ncol 6. Trong do gbc la
GridBagConstraints va gbc la GridBagLayout

void addComponent(Component c,int row, int col,
Int nrow, int ncol)
{ gbc.gridx= col; gbc.gridy=row; // dinh vi 6 sé thao tac
gbc.gridwidth=ncol; gbc.gridheight=nrow; // dinh vung tran
// rang budc ¢ vao lw¢i thdng qua gbc
gh.setConstraints(c,gbc);
add(c);

} Click for Demo




5.7.6- CardLayout

Bo tri cadc component thanh tirng I&p nhw lwng
cac quan bai (card).

Thworng dung Panel dé chira cdc component.
Tai 1 thei diém chi cd 1 panel hién hanh (quan
bal trén cung).

C6 thé chuyén qua lai gitra cac Panel.

& CardLayout demo 51 - CardLayout demo E]@Ef

Thiz is Panel 1




CardLayout...

« Cach tao GUI v¢i card layout

panel 1
v¢&i Layout1

+ cac
components

panel2
v&i Layout2
+ cac

components

I
e

Main panel

v&i CardLayout

Frame

»

Co phé diéu
khien




CardLayout...

« CardLayout Constructors:

CardLayout()

CardLayout(int hgap, int vgap)

 Pwa 1 panel con vao panel cha
FatherPanel.add (sonPanel);

FatherPanel.add (“Alias”,sonPanel);

« Chon 1 panel sé hién thi
Card.first(FatherPanel);

Card.last(FatherPanel);
Card.next(FatherPanel);

Card.previous(FatherPanel);
Card.show( FatherPanel, “Alias_of sonPanel’);




5.7.7- Layout phuc tap

« CO thé phai két hop nhiéu Layout trén 1 GUI.
« Chia GUI thanh nhiéu Panel, mdi panel 1 Layout riéng.

Panel p1, lwdi 3x2

£ Courses Managing Q@@

Course D

ij::-:uur:j:_'na_tlijtrli Panel p2, lwdi 1x4

FPrevious as
Cance Panel p3, lvdi 1x4
Status bar P an el p 4

Click for Demo




5.8- Hwéng dan tao GUI cho (rng dung

« GUI Ia khuynh hwdng cua cac ng dung
hién nay. Nh& GUI, giao dién v&i nguoi
s dung dep hon va cé duwoc co hdi kieém
tra d liéu nhap trudc khi chuyén giao vao
bién. Ta ndi rang “tach biét co ché diéu
khién clia chwong trinh va di liéu).

« User €-> GUI <> Bién



Hwdng dan tao GUI: Chon components

Bai toan ’ )
= Dir liéu nhap/xuat > Chon component cho viéc nhap/xuat
= Cac tac vu - MOoi tac vu la 1 nat 1énh

D liéu P6i twong

Chon Yes/No (nhiéu)




Hwé&ng dan tao GUI: Chon Layout

« Cac co sé chon Layout

= Than thién :Wu tién tao Layout giong mau ho so ma
user thwong dung.

= Trat tw nhap liéu tw nhién cua bai toan.

= Néu GUI phtrc tap thi phan bé cac component vao
nhieu panel, moi panel co moét layout khac nhau.

 Théi quen tot khi dat tén doi twong
- Dung tiép dau ngiv
txt cho TextField,
Ibl cho Label,
chk cho Checkbox,
btn cho Button, ...



MOt thi du: -Phan tich bai toan

Bai toan:
Xay dwng wng dung cho phép lam cac
phép tinh +, -, *, /

« D liéu nhap: 2 s6 = 2 TextFiled, tén txt1,
txt2.

D liéu xuat: Két glia ciia phép tinh:
Label, tén IbIResult

* 4 tac vu: CONng, trwr, nhan, chia = 4
Button, tén btnAdd, btnSub, btnMul, btnDiv

» 3 1&i thuyét minh: Label, tén Ibl1, Ibl2, Ibl3




Mot thi du: THiét ké GUI
e Hinh thire GUI

Calculator
3 ITabeI ]
thuyét minh, First number: 12 (bad) GridLayout
Ibl1, 1bI2,Ibl3 Second number: 27 (x2) 3x2
Result: 39 (IbIResult)

+ - X / N GridLayout 1x4
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> 18
v

Kéet qua

< Calculator M=]e3

First number:
second numhber:

Fesult

Click for Demo



5.9- Tom tat

GUI- Graphic User Interface.

« GUI Ia khuynh hwdng cua cac irng dung hién nay.

« Nh& GUI, nguwdi 1ap trinh tach dwoc diéu khién cla
chwong trinh va di¥ liéu cia chwong trinh.

« Go6i AWT clia Java bao gom mdt tAp cac I&p cho phép
ngwoi lap trinh tao ra GUI cua trng dung.

* Mot component dat tren GUI co thé dwoc user nhin thay

(visible) hoac khéng nhin thay (invisible) va cé thé dwoc
thay ddi kich thwéce (resize)

 Frame va Panel Ia céc container thwdng dwoc dung dé
tao ra yng dung chay doéc lap (stand-alone application).

« M6t panel thwdng dwoc dung dé nhdm mot s6
components lai v&i nhau.



Tom tat...

Cac l&ép Layout manager gitp bd tri cdc component |én
GUL.

Trong goi awt, co 5 loai layout khac nhau: FlowLayout,
BorderLayout, GridLayout, GridBagLayout CardLayout.

Thiét 1ap layout cho 1 container bang hanh vi
setLayout(aLayout) cua I&p container nay.

FlowLayout la bd cuc mac dinh cta Panel, Applet. Cac
component dwoc thém vao tuan ty tw trén xubéng duoi,
t trai sang phai.

BorderLayout 1a bd cuc mac dinh cta Frame. Clra sb sé
dwoc chia thanh cac phan: “East”, “West”, “South”,
“North”, “Center”.

GridLayout la cach bé tri cac component vao container
dang 1 Iw¢i rows hang cols c6t. Cac component cling
dwoc dwa vao cac 0 theo thw tw: trén - duwoi, trai 2
phai. Cac component sé c6 cung kich thuéec.
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Tom tat...

» GridBaglayout la cach bd tri cho phép 1 component trai rong
trén nhiéu 6 ké nhau.Cac component co thé co kich thuwéc
khac nhau.

.« Pé dung GrldBagLayout can cé sw két hop cla
GridBagConstraint dé “rang budc” 1 component vao lwo.

« CardLayout la cach b tri cdc component trén 1 s6 Panel.
Céc panel hinh thanh 1 chong (stack). Tai 1 théi diém chi cé
1 panel hién hanh.

« M6t GUI c6 bb cuc phtre tap co thé dwoc phan tich thanh
nhiéu thanh phan, méi thanh phan Ia 1 panel c6 Iayout riéng.

- BorderLayout Ia bd cuc mac dinh cha Frame. Clra sb sé
dCL:J’O’C chia thanh cac phan: “East”, “West”, “South”, “North”,
enter”.

- GridLayout la cach b tri cac component vao container dang
1 lwoi rows hang cols cot. Cac component cling dwoc dua
vao cac 6 theo thir tw: trén > dwdi, trai > phai.



TOm tat...
 Trinh tw thiét ké GUI:

(1) Poc k¥ yéu cau. , ,

(2) Xac dinh dr lieu nhap/xuat, chon doi twong
phu hop.

(3) Xac dinh céc tac vy, moi tac vu la 1 nat Iénh.

(4) Xac dinh cac ndi dung thuyét minh, moi |
thuyét minh 1a 1 label.

(5) V& cac doi twong 1én gidy = Hinh dang GUI.

(6) Phan tich hinh dang GUI dé xac dinh s6 nhom
panel.



Chwong 6
Lap trinh Menu voi AWT



Muc tieu

* Dinh nghia dwgc Menu la gi?

» Biét cach t6 chrc hé thong menu cia &ng
dung.

» Biét cau truc cac I&p lién quan dén menu
trong goi java.awt

« Biét viét event handler cho hé thong
menu.



NOI dung

6.1- On tap.

6.2- Hé thong Menu

6.3- Cau truc mot hé menu

6.4- Cac tinh chat ciia moét muc chon.

6.5- Goi y vé thiét ké hé thdng menu cho trng
dung.

6.6- Cac I&p lién quan dén menu trong goi awt.
6.7- Phim ndng cua Menultem

6.8- Chubi lénh két hop

6.9- Minh hoa.



6.1- On tap

« (Goi java.awt chira cac 1op giup tao ra GUI.

- Goi java.awt.event chira cac I6p vé Event Object, chira
cac EventListener interfaces.

« Obiject Status- Trang thai : Tap tri thudc tinh cta doi
twong.

« Event: Tinh hudng c6 1 d6i twong bi ddi trang thai.

* Event object: D(j.')i twong dwoc phat sinh dong khi 1
object bi thay doi trang thai.

. Event source: Ddi twong tao ra event object.

. Listener : Boi ywong chd va xt ly sw kién cho event
source.



On tap ...

« CAau truc quan ly event ciia mdt component:
(1) Tao Listener.
(2) Viét code cho event handler.
(3) Component.addXXXListeneer(Listener);
« Listener c6 thé la:
(1) Chinh Container chira component.
(2) Mét I&p inner cua lop Container.
(3) Mét dbi twong xxxListener + Code event handler 13
thudc tinh cua Container.
(4) Mot doi twong thudc Ip xxxAdapter + Code Event
handler.



6.2- Hé thong Menu la gi?

« Menu system- Hé thdng menu: Tap cac
muc chon chirc nang cua irng dung duoc
to chuwre phu horp.

» Menu Item : MOt muc chon dang chubi ky
tw trong tap muc chon.

* Hé menu don gian: mét Choice, m6t danh
sach nut lénh.

« Hé& menu phrc tap: Menu phan cap.



6.3-Cau tric mét hé menu

X Menultem
MenuBar Cac Menu .

g s MEHIJ. dﬂ” g@ i;_Me'm \1_emu1 g@

Content

£ Menu demo 1
HIEN Edit Help

Qpen... Index

Cloze. . 'aste Link to my site®]  Qur Site

i Technical support
Exit...

& C:\PROGRA ~1\XINOXS~1\WJCREAT~ 2\GE2001 . exe

Mew selected

Our Site selected
Our Site deselected
Close zelected




6.4- Tinh chat cia modt menu ltem

» Label-Chudi mé ta.
» Shortcut key- Phim néng dwoc két hop.
* Enable/ Disable- Cho user tac dong?

» Action Command- Chubi tén lIénh duoc
két horp.

« Uy thac xt ly sw kién : ActionListener



6.5- Goi y vé thiét ké hé thdng menu

Bai toan c6 nhiéu tac vu

Phan nhom
cac tac vu

Nhém 1 Nhom 2 Nhém 3 (MenuBar chira cac Menu)

Tac vu 21 Tac vu 31

Tac vu 11
Tacvu 12
Tacvu 13
Tac vu 14 Tac vu 34
Tac vu 35
Tac vu 36

Tac vy 22 Tac vu 32

Tac vu 23 5 :
- Tac vu 33 C6 thé thém cac thanh

phan cach (Separator) dé
phan nhém nhé hon

Mot Menu chira

cac Menultem




6.6- Cac |&p lién quan dén menu
trong goi AWT

-

.
A java.awt Class Hierarchy (Java 2 Platform SE 5.0) - Microsoft Internet Explorer Q@@
Fil= Edit ‘“iew Favorites Tools  Help :

'D To help protect vo
here For opti




6.6.1-Lop MenuComponent

» L& I&p cha cla cac doi twong menu
« Constructor: MenuComponent(void)

HenuComnponent mnuT = new MenuComponent(): HenuComnponent mnuT = new MenuComponenti):
muuT . nnuT .|
woid [
Sn woid B
AccessibleContext % postEvent {Event) boolean
etiZlass () Class % removeNotify () void

% getFont {) Font % setFont (Font) void

% getName () String % setMName {String) void

% getParent {) MenuContainer % toString () String

% getPeer ) MenuComponentPeer W wait | vaid

Z 0 ink £ ) wioid |
wioid W () wiid




6.6.2- Lop MenuBar- Thanh ngang

« Contructor:
MenuBar() — Tao menu bar trong

M add (Menu) Menu 3 % getMenu (int)

% addMotify () void % getMenuCount ()
% countMenus {) int
& dEIEI:EEhurI:cuI: {MEﬂuEhurtcut} void —
. ! ) waid
boolean
Accessihle[unteut

\/getHEIpMenu 0O b W pos ._ (Event) boalzan |_V’:.|

% remove {int)
% remove {(MenuComponent) void
% removeNotify () void
kFonk {Fonk) woid
setHelpMenu {(Menu) void
kMame (Skring) woid
% shortcuts () Enumeration




6.6.3- Menultem — mot muc chon

« M6t muc chon cé thé lai 1a mét nhém. Thi
o[V
gﬁ'M udemo1 [=|[BJX] £ Men nu demo 1 F]EIX] £ Menu demo 1 Q@@




Menultem constructors

Menultem()
Constructs a new Menultem with an
empty label and no keyboard shortcut.

Menultem(String label)
Constructs a new Menultem with the
specified label and no keyboard shortcut.

Menultem(String label, MenuShortcut s)
Create a menu item with an
associated keyboard shortcut



Menultem methods

huiCo

% addMotify ()

% deleteshortcut ()
% disable )

% dispatchEvent |

% enable (boolean)
% enable ()

LN quals (0 9]

% getAccessibleContext ()
% getaActionCommand ()

% getActionListeners {)
% getClass ()

S getFaonk ()

% getLabel ()
% getListeners {Class)
S getMame ()

tP
% getShortcut )
% hashCade ()

void
void

void

void

boolzan

AccessibleContext

String
ActionListener[

Font

String

EventListener[]

akring

MenuContainer

MenuComponentPeer

MenuShortcut

ink

b laddActionListener {ActionListener) void [iad

isEnabled ()

S notifyal O

% paramstring ()

% postEvent (Event)

% removedctionListener (ActionListener)
\f FEMOYEMNO .:|

% setEnabled (boolean)
% setFonk (Font)
% setLabel {String)
kMarne [Skring)
setshortcut (MenuShortcut)
% boString )

boolean A
woid
String
boolean
void




6.6.4- Lop Menu — Nhém Menultem

* Lép con cua lop Menultem
« Constructors:
Menu()

Constructs a new menu with an empty label.

Menu(String label)
Constructs a new menu with the specified label.

Menu(String label, boolean tearOff)

Constructs a new menu with the specified label,
Indicating whether the menu can be torn off.



Menu class methods

mnnuEdit .
% add {Menultem} Menultem & et
% addactionListener (Actionlistener) waid % qetPar : MenuContainer
% addMotify () void & get MenuCompanentPe
& addSeparator ) void g L) Menushartouk
% countItems ()

shiZo ink
arteut () sert (String, int) void
) i % insert {(Menultem, int) void
AMTEvent) % insertSeparator {int) yoid
Enabled () boolean
S isTearOff {) boolean
equals (C 1 0 : vaid
getAccessibleContext ) ) woid
] : String
% postEvent (Event) boolean
% remove {ink) yoid
tFonk () E % remove (MenuComponent) void
% getItem (int) Menultem S removedctionlistener (ActionListener) woid =
% getItemCount {) int % removeall () void
@ getLabel () String & removeNotify () void &

etEnabled
Fonk ]

ng, ink)
long)




6.6.5- L&op CheckboxMenultem

« CheckboxMenultem chi hién thi ™ khi muc
nay dwoc chon.

 Constructors:

CheckboxMenultem()
CheckboxMenultem(String label)
CheckboxMenultem(String label,
boolean state)



CheckboxMenultem methods

« Ngoai cac methods ké thi tir I&p Menultem, c6 thém
cac methods:

void addltemListener(ltemListener l)
void addNotify()
<T extends EventListener> getListeners
(Class<T> listenerType)
Object getSelectedObjects|()
boolean getState()
String paramString()
void removeltemListener(ltemListener)
void setState(boolean b)



6.6.6- Lop PopupMenu

» L4 menu sé xuat khi ta kich chuét phai.

« La l&p con cua l&p java.awt.Menu

* Constructors:

Pop,upl\/lenu() - Tao ddi twong popup menu
trong.

PopupMenu (String label) - Tao doi twong
popup menu co ndi dung



PopupMenu methods

A PopupMenu (Java 2 Platform SE 5.0) - Microsoft Internet Explorer

File Edit Wiew Fawaorites  Tools  Help

Address @ C:AProgram Fileshlavaldocsapitjayal awt Popupieno, kil

Method Summary

woid

addHotify ()
Creates the popup meni's peer.

dccessibleConbent

gethccessibleContext ()

Jets the AccessibleContext associated with this PopupMenu

show (Cowponent origin, int X, int )

=hows the popup menu at the x, v posttion relative to an orgin component,

Methods mherited from class java.awt.llenu

add, add, addieparator, countltems, getltem, getltemCount, insert, insert,
ingsertieparator, isTearQff, paramItring, remove, remove, removeldll,
removellotify

Methods mherited from class java.awt.hMenultem

addictionlListener, deletefhortcut, disasble, disabhleEvents, ehnable, enable,;
enableEvents, getldctionCommand, getlctionlListeners, getlLakbel, getlisteners,
get3hortocut, iszEnabled, procezgsidctionEvent, procezsEvent,
removelctionlistener, SetlictionCominand, SetEnabled, setlabkbel, set3hortout

Methods mherited from class java.awt.hMenuComponent

digpatchEvent, getFont, getName, dgetParent, getPeer, getTreelLock, postEvent,
getFont, ZetName, to3tring

:i My Computer




Minh hoa tao PopupMenu...

class PopupMenuDemo extends Frame

{
PopupMenu pMenu = new PopupMenu();
Menultem mnuCopy = new Menultem("Copy");
Menultem mnuCut = new Menultem("Cut");
Menultem mnuPaste = new Menultem("Paste");
PopupMenuDemo() // Constructor of a frame

{

pMenu.add(mnuCopy); // setup popup menu
pMenu.addSeparator();
pMenu.add(mnuCut);
pMenu.addSeparator();
pMenu.add(mnuPaste);
/[ Add popup menu to the frame
this.add(pMenu);




Minh hoa code hién thj PopupMenu

/[ In constructor of a frame
/[ Add mouse Listener for showing popup menu
addMouseListener ( new MouseAdapter()
{ public void mouseReleased(MouseEvent e)
{ If (e.isPopupTrigger()) // check right clicked

pMenu.show(e.getComponent(),
e.getX(),e.getY()); The
} right-clicked
1): position




Minh hoa code quan ly bién cd cho cac muc
chon trong popupmenu

ActionListener actListener = new ActionListener()
{ public void actionPerformed(ActionEvent e)
{ Object src=e.getSource();
If (src==mnuCopy)
LblStatus.setText("menu Copy is selected");
If (src==mnuCut)
LblStatus.setText("menu Cut is selected");
If (src==mnuPaste)
LblStatus.setText("menu Paste is selected");
}
¥
mnuCopy.addActionListener(actListener);
mnuCut.addActionListener(actListener);
mnuPaste.addActionListener(actListener);



6.7 Phim néng cua Menultem

« Shortcut Key: Td hop Ctrl+ Phim sé tac déng
vao 1 muc chon twong tw nhuw kich chudt vao 1
muc menu.

* L&p java.awt.MenuShortcut gitip moé ta cac phim
nong.

» Lop java.awt.event.KeyEvent dinh nghia san
cac phim

« An dinh phim néng cho Menultem:

MenuShortcut CtrIN = new MenuShortcut(KeyEvent.VK _N));

mnuNew.setShortcut(CtrIN); // Ctrl + N
mnuOpen.setShortcut(new MenuShortcut(KeyEvent.VK_0));



6.8- Chubi Iénh két hop

« Action Command string: Mét chubi dwoc gan cho 1 nut
lénh hay 1 muc menu.

mnuNew.setActionCommand("New Command");

« Céac command string cla cac dbi twong phai khac
nhau

« Co thé quan ly sy kién bang command string.
public void actionPerformed(ActionEvent e)
{ String CommandStr= e.getActionCommand();
If (CommandStr.equals("New Command"))
{ <code>



6.9-Minh hoa

» Minh hoa 1- Tao menu bar, thiétlap
Shortcut key, quan ly cac muc chon bang
e.getSource()

 Minh hoa 2-‘Tao menu bar, quan ly cac1
muc chon bang e.getActionCommand()

* Minh hoa 3- Tao va quan ly PopupMenu



Minh hoa 1

< Menu demo 1 Q@@ = Menu demo 1 B@@

File Edit gl File Edit glEll]

Cantent Cantent

Index Index

Link to my site P Link to my site » el

v Technical support Technical support

e+ C:\Program Files\Xinox Software\JCreatorV3\GE2001.exe

You have szelected menu Mew in the group File

You have selected menu Open in the group File

You have selected menu Qur Site in the group HelpsLink To our site
You have deszelected menu Our Site in the group HelpsLink To our site
You have selected menu Qur Site in the group HelpsLink To our site
You have deszelected menu Our Site in the group HelpsLink To our site




Minh hoa 2-
Van thi du trwé'c nhung
Quan ly sw kién v&i Action Command

Demo



Minh hoa 3- PopupMenu

s Popup menu demo Q@@‘ = Popup menu demo Q@@ = Popup menu demo Q@E]

Flease right click the mouse on the window Please right click the mouse on the window menu Cutis selected




Chwong 6
Mo hinh sy kién voi AWT
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B Hicu su can thiet phai kiém soat cac bién co.
B Biét cau trac cac bién co trong go1 AWT.
B Nam bat cach co ban dé kiém soat bién co.

m Hicu vé 16p vo danh (anonymous class)
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NOi dung

6.1- On tap.

6.2- M0 hinh irng dung hudng su kién.
6.3- Cau trac cac su kién trong AWT.
6.4- Cac Event Adapter.

6.5- Tom tat vé cach quan 1y su kién
6.6- Tro cho1 Puzzle.

6.7- Code quan 1y bién ¢6 co ban.
6.8- Lop vo danh (Anonymous class)
6.9- Tom tit.

6.10- Cau hou.

6.11- Bai tap.
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6.1- On tap
e AWT cung cap mot tap cac 16p dé nguoi 1ap trinh
tao GUI cho irng dung.

* AWT cung cap 5 mo hinh bé tri cac phan tir 1én
GUI gdbm:

FlowLayout : B tri dang tuan tu,

BorderLayout: B tri ra bién,

GridLayout: B6 tri dang ludi 1 phan tir chiém 1 6

GridBaglLayout: BO tri dang ludi , co thé 1 phan tir chiém nhiéu
0.

CardLayout: B6 tri dang phan 16p, tai 1 thoi diém co 1 16p
tich cuc.

B6 tri phire tap:  Két hop nhiéu panel
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0.2- M0 hinh tng dung huéng su kién

« Event-Oriented Application Model: Chuong
trinh c6 GUI, user twong tac vo1 GUI qua chudt,
ban phim,..., chuong trinh xur ly, trang thai moi
lai xuat ra cho user xem -2 than thién.

»  Event: mot tin hiéu ma ung dung nhan biét c6
SUr thay doi trang thai cua 1 doi tuong.

* 3 nguon phat xuat event:

(1) User( gd phim, kich chudt vao 1 phan ti,...),
(2) Do hé thong (do dinh thoi 1 tac vu)

(3) Do 1 event khac ( cac event kich hoat nhau)

* Hiénnay, da SO cac ngon ngu déu cung cap mo
hinh nay, VC++ cung cap MFC (Microsoft
Foundation Classes), Java cung cap JFC (Java
-oundation Classes).
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6.2.1- Mt minh hoa vé iy thac xir 1y sw kién

Ta 1a mot doi twong.

Ta bi bénh (sw kié€n)

Bénh c6 trang thai (doi twong su kién).

Mot bac si 1a mot doi twong khac.

Ta nh¢ bac si chira bénh (ay thac xu 1y su ki€n).
Bac si cho (listen) ta dua ra triéu ching bénh (ddi
twong event) ro1 dua vao trang thai cua bénh (doi
twong event) dé xw ly phu hop.

C6 thé ta mac nhiéu bénh = Co thé phai uy thac

chira bénh cho nhiéu bac s1, mO1 bac sT mot loal
bénh.

Mot bac si chita 1 bénh nhu thé nao tiy thudc vao
quyet dinh ctia bac si @6 dua trén tinh hinh thuc té
ctia dugc pham.
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Mot minh hoa...

Event Listener

Event 1
Object 1 (Bac si 1)
(bénh 1)

Event Source

(nguwoi b¢nh) Event Listener
Event 2
Object 2 (Bac si 2)
(bénh 2)
Tao Event Object khi

gap 1 su kién i m i
Co Event handler dé xir ly.

' Noi dung event handler tiy thudc vao muc tiéu
i cua ing dung i
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6.2.2- Mot so dinh nghia

Event: La tinh huong tng dung nhan biét co 1 doi
twong da thay doi trang thai.

Event handler: La doan code dén dat phan tng cta
urng dung khi gap 1 event.

Event source: Péi tugng kich hoat (trigger, fire) 1
event (thi du: nat 1€nh b1 user kich chudt).

Listener : Doi tugng nhan sy uy nhiém xt 1y su kién
cho d6i tugng khac.

Focus: Trang thai 1 doi tugng dang bi user nham dén dé
trong tac.
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6.2.3- Poi twong khong thé tw quan 1y su kién ?

% MGoi niit 1énh (16p Button) trong ing dung cu thé sé phan anh
trang thai cua wng dung khac nhau.

2 Khi thiét ké 16p Button, nguoi thiét ké khong thé biét truéc khi
user kich vao nut nay thi chwong trinh sé phan wng thé nao.

% Event handler phu thudc vao ing dung cu thé va tai méi ing
dung ciing co thé cé nhiéu event handler cho moi sy kié€n trén 1
doi twong.

1 Java dinh nghia siin cac Listener Interface cho cac tinh huong
khac nhau (moi Event object co listener interface xiw ly twong irng).

% Mot 16p c6 kha niing listener sé phai cu thé héa — viét code- mjt
s0 hanh vi xir ly mot event phu hop ( nhan 1 event lam tham so0).
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6.2.4-Java Event Delegation Model

» Java cung cap cac cong cu dé quan 1y su kién:

(1)Tap cac 16p md ta cac d6i tuong Event

(2)Tap cac Interface tuong trng cho 1 16p event,

(3)Tap cac 16p Adapter tuong timg- Cac 16p da khai
bao san cac hanh vi trong Interface tuong tng dé
tiét kiém cong strc cho ngudi 1ap trinh vi: Co
nhiing lic chi can 1 event handler ma nguoi lap
trinh phai viét code (du 1a code trong) cho cac
event handler khac da dugc khai bao trong
Interface
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Java Delegation Model

EventObject 1

- Implements EventL.istener phu

hop.
- M6i method 12 mét event
(Listenerggbject) handler phu thudc &ng dung.
- C0 methoa - Mot Listener c6 thé dwoc iy
removeXXXListener thac xir Iy event cho nhiéu
(ListenerObject). object.
- Mot object 6 thé ty thac )
xt Iy event cho nhiéu 1 object s€ nhan biet Listener cua minh
Listener. khi event xay ra. Chinh diéu nay lam cho
- Chi c6 nhimg object c6 code event handler duoc goi dung.

dang ky Listener m&i ¢6
thé 1a event source. M5 hinh su kién Slide 11/ 44



Co ché xir Iy su kién

(1) Event source phat sinh EventObject khi gap
bién cO.

(2) Event source truyén EventObject tdi tat ca
cac Listener cua event source.

(3) Cac Listener dua trén thong tin trong
EventObJ ect dé xac dinh doan code phu hop
va phan ung cua ung dung d6i véi su kién
dwoc tién hanh.

MO hinh su kién Slide 12/ 44



ChangBKColor.java
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6.3-Cau truc cac doi twong Event-Dang phan c?ip

Object

EventObject Interface xur 1y
* AWT Event

ActionEvent (ActionListener interface)
AdjustmentEvent (AdjustmentListener interface)
ComponentEvent (ComponentListener interface)
* ContainerEvent (ContainerListener interface)
* FocusEvent (FocusListener interface)
* InputEvent

* KeyEvent (KeyListener interface)

* DMouseEvent (MouseListener interface)
* PaintEvent
* WindowEvent (WindowListener interface)

Item Event (ItemListener interface)
TextEvent (TextListener interface)
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6.3.1- ActionEvent class

Mot ActionEvent object dwogc sinh ra khi: 1 nut
Iénh bi kich, mot muc chon trong danh sach bi kich
doi, 1 muc menu bi kich.

Cac hang kiém tra c6 1 phim bi nhan khi kich chugt
hay khong: ALT _MASK (phim Alt), CTRL_MASK
(phlm Ctrl), META MASK (phim meta, ky tw mo

ta vé 1 ky tw khac -ky tw escape), SHIFT MASK
(phim Shift).
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ActionEvent class... Demo- Thi du 2

ActionEventDemo.java

« Event source: Button, List Item, Menu
 (Constructor:
ActionEvent(Object source, int id, String command)

ActionEvent(Object source, int id, String command, int
modifiers)

« Common Methods

public String getActlonCommand() Lay tén tac vu két hop véi
Source ( xem thi du 1 ve getActlonCommand)

nublic int getModifiers() - 1ay bit mask ctia phim diéu khién di
kem (Shift,Alt,Ctrl)

nublic Object getSource() - Lay nguon giy event

ActionListener interface C6 1 event handler
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6.3.2- AdjustmentEvent class

Pwoc sinh ra khi 1 thanh cudn bi thao tac.

Cac hang int: BLOCK_DECREMENT, BLOCK INCREMENT:
Do glam/tang theo khoi khi user kich chuot vao vung giira con
tru’0’t va 1 bién cua thanh cuon, UNIT DECREMENT

UNIT _INCREMENT: Don vi giam/ting Khi user kich chuot vao
miii tén ¢ 2 dau thanh cudn. TRACK: Gi4 tri mo ta thanh cugn
khi bi user kéo.

Cac phwong thwre thwong dung:
Adjustable getAdjustable()  Lay ddi twong Source.
int getAdjustableType() Lay tri hing mé ta & trén.
Int getValue() LAy tri hién hanh cia thanh cudn

AdjustmentListener interface Co 1 method la event handler cua su

kién: void adjustmentValueChange( AdjustmentEvent e)

Demo- Thi du 3

AdjustmentEventDemo.java
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6.3.3- ComponentEvent class

1 Puoc sinh ra khi 1 componet b an di, dugc hién thi, bi di
chuyen bi thay doi kich thu’O’c

1 Cac hang mo ta trang thai gom: COMPONENT HIDDEN,
COMPONENT_MOVED, COMPONENT_RESIZED,
COMPONENT_SHOWN

Hanhvi:  Component getComponent() : Lay doi tuong phat
sinh su kién.

ComponentListener interface :Cac method duoc goi khi Source
gap bi€n co tuong rng:

void componentMoved( ComponentEvent e)

void componentShown(ComponentEvent e)
MO hinh su kién Slide 18/ 44



6.3.4- ContainerEvent class

® Duoc sinh ra khi 1 component dugc thém/xoa khoi 1
container.

® Cac hang mo ta su kién: COMPONENT ADDED,
COMPONENT_REMOVED.
=

Component getChild()
Lay component duoc added/removed

Container getContainer() : lay source container ciia su kién

ContainerListener interface 2 event handler:

void componentAdded(ContainerEvent e)

void componentRemoved(ContainerEvent e)

MO hinh su kién Slide 19/ 44



6.3.5- FocusEvent class

“ Duoc sinh ra khi 1component co6/mat focus.

€ Cac hang: FOCUS_GAINED, FOCUS_LOST.

€ Hanh vi hay ding:boolean isTemporary(): Tra vé
true néu viéc mat focus la tam tho1. Viéc mat
focus 1a tam tho1 khi focus ¢ ta1 1 phan tir trén
GUI nhu thanh cudn, pop-up menu.

FocusL istener: interface, 2 event handler:

void focusGained (FocusEvent e)
void focusLost (FocusEvent e)
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6.3.6- ItemEvent class

m Duwogc sinh ra khi 1 muc dwgc chon/bé chon trong 1 danh
sach Listbox, Combobox, checkbox menuitem.

m Cac hang:SELECTED, DESELECTED,
ITEM STATE_CHANGED

m Cac methods hay dung:

Object getltem() : Lay doi twong bi thao tac

ltemSelectable getltemSelectable() : Lay source ctia sw Kién
int getStateChange() : Lay loai sw Kién (SELECTED/DESELECTED)

IltemL.istener interface :1 event handler:

void itemStateChanged (ItemEvent e)
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0.3.7-InputEvent

# La ldp cha cua 2 16p con: KeyEvent va MouseEvent.

# Cac hang khai 4o trong 16p nay mo ta cac bit mat na truy
xuat phim di kem su ki€n hoac nat chudt nao bi nhan:
ALT_MASK, CTRL MASK, META MASK,

SHIFT_MASK, BUTTON1_MASK, BUTTON2_MASK,
BUTTON3_MASK.

M Meta character : Ky tu mé ta vé 1 ky tu khac — Thi du: Ky
tu backslash (\) chi thi rang ky tu sau né 1a thanh phan cua
chuo1 escape trong C, Java

Cac methods hay dung:

int getModifier() . Lay bit mat na.
boolean isAltDown() : kiém tra c6 phim bam di kém
boolean isMetaDown()

boolean isShiftDown()

boolean isControlDown()
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KeyEvent class

Puoc sinh ra khi user thao tac véi ban phim .

Cac hang kién intKEY_PRESSED, KEY_RELEASED,
KEY TYPED. Néu phim chi, ph1m s6 duoc gd, ca3 10a1
su kién duoc sinh ra (pressed, released, typed). Néu phim
dac biét dugc thao tac (phim Home, End, PageUp,

PageDown- modifier key), chi c6 2 su kién dugc sinh ra:
pressed, released.

Hai methods thuong dung dé truy cap phim bi thao tac:
char getKeyChar() Int getKeyCode()

KeyL.istener interface : 3 event handler:
void keyPressed( KeyEvent e)

void keyReleased( KeyEvent e)

void key Typed( KeyEvent e)
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MouseEvent class

Pugc sinh ra khi user thao tac chudt vo1 1 component.

Cac hang mt:MOUSE CLICKED, MOUSE DRAGGED,
MOUSE_ENTERED, MOUSE_EXITED,
MOUSE_MOVED, MOUSE_PRESSED,
MOUSE_RELEASED.

Cac methods hay dung:
Point getPoint() : Lay vi tri cua mouse luc su kién xay ra.
Int getX() ,intgetY() -Lay toadd x,y cua vi tri chudt

MouseL.istener interface :5 event handler:
vold mouseClicked(MouseEvent e)

vold mouseEntered(MouseEvent e)

void mouseExited(MouseEvent e)

vold mousePressed(MouseEvent e)

vold mouseReleased(MouseEvent e)
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6.3.8- TextEvent class

Puoc sinh ra khi cac ky tu trong 1
TextField hay 1 textArea b1 doi.

Hang int: TEXT VALUE CHANGED

TextListener interface 1 event handler

void textValueChanged( TextEvent e)
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6.3.9- WindowEvent class

Puwgc sinh ra khi 1 ctra so0: activated, deactivated,
iconified,deiconified, opened, closed, closing

Cac hiang int: WINDOW_ACTIVATED,

WINDOW DEACTIVATED, WINDOW_OPENED,
WINDOW_ CLOSED, WINDOW _CLOSING,
WINDOW _ICONIFIED, WINDOW _DEICONIFIED.

Method thong dung:
Window getWindow() : lay source window

WindowL istener interface 7 event handler cho 7 su kién
void windowActivated( WindowEvent e)

void windowDeactivated( WindowEvent e)

void windowOpened( WindowEvent e)

vold windowClosed( WindowEvent e)

void windowClosing( WindowEvent e)

void windowlconified( WindowEvent e)

void windowDeiconified( WindowEvent e)
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0.4- Cac Adapter class quan ly su kién.

C6 tinh hudng chung ta chi can 1 vai event handler trong khi néu 1 16p
implements 1 interface thi phai hién thuc toan by cac methods da khai
bao trong interface do.

Java cung cap sin 1 so 16p c6 tén <type>Adapter cho tinh huong nay.
Cac lop nay da implement (n¢i dung trong)cac methods cua cac
Listener

Interface Adapter class
ComponentListener - ComponentAdapter
ContainerListener -> ContainerAdapter
FocusL.istener -> FocusAdapter
KeyL.istener - KeyAdapter
MouseL.istener - MouseAdapter
MouseMotionListener -> MouseMotionAdapter
WindowL.istener - WindowAdapter
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6.5- Tém tat vé cach quan 1y su kién

‘ Bai toan ‘

l

Tao GUI chiwra cac

User

> Component ¢ phu hop
twong tac l

Event ev phu hop

!

hop

phu
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Cach 1: Add Listener truec tiép vao GUI

-Xem thi du 2, thi du 3

(1) Add 1 d6i twong Listener/Adapter phu hop, hién thue
event handler;

(2) Lién két d6i twong nay véi componrent

Cach 2: Xem thidu 1

(1) Khai bao 1 class Listener implements 1 Listener
interface (hoac khai bao 1 1o'p con cua lop Adapter phu
hop), hién thirc cac hanh vi phu hop.

(2) Khai bao d6i twong myListener, add vao GUI

(3) Lién két Component véi doi twong Listener.
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6.6- Tro choi Puzzle

Tro choi Puzzle gom 9 nit. Khi thing
xuat thong bao “You Win”. Khi
thang: trat tu cac nut la “123456780”

Flay more
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6.7- Vai code quan 1y bién co co ban

e Bién co focus
* Bién c0 ban phim.

* Bién cO chudt
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6.7.1- Bién co focus

Tinh hudng:
Co hop textbox txtCode ( ma nhan vién) , bugc nhap
doi hoi phai nhap 1 tir va toi thiéu 4 ky tw.

- Khi txtCode mat focus ma dir liéu khong hop 1€, buéc
con tro quay vé hop TextField nay.

// Theém vao constructor cua frame
FocusAdapter focusListener = new FocusAdapter()
{ public void focusLost(FocusEvent event)
{ txtCodeLostFocusHandler (event); / event handler

}
};

txtCode.addFocusListener(focusListener);
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boolean CodeValid()
{ // cat khoang trong dau dudi
txtCode.setText(txtCode.getText().trim());
int len= txtCode.getText().length(); //1ay d0 dai chudi
int Pos= txtCode.getText().indexOf(** **);// tim vi tri khoang trong
If (len<4 || Pos>=0) return false;
return true;
}
void txtCodelL ostFocusHandler (FocusEvent event)
{ Component Src= event.getComponent();
If (1CodeValid() && !event.isTemporary())
{ txtCode.setText("'"");
txtCode.requestFocus();
Message(''Code is a word with at least 4 characters!"");

}
}
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6.7.2- Bién c6 ban phim

Co hop txtBirthYear, nhap nam sinh cia nhan vién: DPoi hoi
phai nhap so.
KeyAdapter NumkeyL.istener= new KeyAdapter()
{ public void keyPressed(KeyEvent k_ev)
{intc =Kk ev.getKeyCode();
If (c < KeyEvent.VK 0 || ¢ > KeyEvent.VK 9) //<'0"|| >"9'
// Back space to delete the input character
k_ev.setKeyCode(KeyEvent.VK_BACK_ SPACE);

}
%
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6.7.3- Bién co6 chudt

public void mouseClicked( MouseEvent e)
{ Int x = e.getX(); Inty=e.getY();
Int ClickCount= e.getClickCount();
If ( e.1sShiftDown() &&
e.IsControlDown() && ClickCount>3)
txtl.setText(“Shift down, Ctrl down, >37);

}
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6.8- Poi twgng vo danh (Anonymous object)

o La doi twong khong gan tén goi, dwoc new truec tiép.

« Rat thwong dung trong viéc quan ly bién co. Tao dong
1 Adapter cung véi event handler bén trong
constructor cua bai toan.

class MyPanel extends Panel
{ MyPanel() // constructor
{ Button btn= new Butto
add(btn);

(“Yellow”);

------------------------------------
.....
----
. e,
3

.
“

{ setBackground(Color.yellow); repaint();
}

..... // cac phat biéu ké tiép ciia constructor
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6.9- Tém tit.

Event : mot tin hiéu ma @ng dung nhén biét cé su thay
di trang thai.

Event object : Poi twong Java mé ta cho mot sw kién.
3 nguon phat xuat event:

(1) User( gd phim, kich chudt vao 1 phan tit,...),

(2) Hé thong (do dinh thoi 1 tac vu)

(3) Do 1 event khac (cac event kich hoat nhau)

Event handler: La doan code biéu dién phén t&ng ciia
chwong trinh khi gap 1 event.

Event source: Doi twong kich hoat (trigger, fire) 1 event
(thi du: nut 1€nh bi user kich chugt).

Khi trang thai n01 cua event source b1 thay doi, event
source tao ra 1 event.

Event Listener - D6i tuong cho su kién : La 1 object dugc
Event source nhan bi€t khi event xay ra.
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Té6m tat

« Focus: Trang thai 1 doi twong dang bi user nhim dén dé
twong tac.

e MO hinh uy thac sy kién 12 mo hinh trong d6 1 d6i tuong khi
gip | tinh hudng phai phat sinh 1 su kién, su kién nay dugc
truyén cho mot doi tugng khéc xir Iy ho.

 Java xay dung cac class riéng c6 tén <Type>Event, cac 1op
<type>Adapter va cac interface co tén <type>Listener giup
quan ly cac event.

* Quanly 1 event bang cach lién két 1 phan tur trén GUI véi 1 d61
tuong thudc 1op <type>Event hoac 10’1:) <type>Adapter hoic 16p

hién thuc 1 interface twong tng. Ta noi rang phan tir ndy co
dang ky cho (listener) su kién.

e (o6 hai dang hién thuc event handler:
(a) Phan tan: Moi event listener 1a riéng cho moi component,
(b) Tap trung: mot event listener la chung cia mot s6 component.
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Tém tit vé cach quan 1y bién co cho 1 component- Cach 1

B Container chira component lam ludn vai tro Event Listener
cho component ma no chira.

W Néu co nhiéu component cung c6 chung 1 loai event, event
handler cua container s€ xu 1y tap trung.

B Tham khao céc bai tap c6 huéng dan.

class GUI extends Frame implements EventListener

Frame F { Component ¢ = new Componenet(...);

GUI()
Bai toan -
c.addxxxL.istener (this);
}
public void EventHandler( xxEvent e)
Du kién céac bién ¢6 cho ¢ { <Code>}
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Tém tit vé cach quén 1y bién co cho 1 component- Cach 2

IF Tao I 16p riéng dong vai tro Event Listener (hi¢n thuc event handler)

cho component ma container dang chtra. Vi event handler phai truy xuat
dén dir liéu cua container nén duoc khai bao 1a inner class.

F Néu co6 nhiéu component cung c6 chung 1 loai event, event handler cua
container s¢ xu 1y tap trung. Tham khao cac thi du trong bai.

class GUI extends Frame

{ Component ¢ = new Component (...)

MyListener Lst=new MyListener(); <
GUI()

Frame F {.

c. addXXXListener (Lst) ; <

}

class MyL.istener extends XXXAdapter <«

<

{ public void EventHandler( xxxEvente) <

{ <code> }
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Tém tit vé cach quan 1y bién co cho 1 component- Cach 3

[F Tao dong cac Adapter/Event Listener, hién thuc event handler cho cac
listener dong nay — xem lai thi du 2 trong bai.

class GUI extends Frame

{ Component ¢ = new Component (...)
MyL.istener Lst=new MyL.istener();
GUI() // constructor
L L 4

xxxListener Lst = new xxxAdapter() // xxxListener()

Frame F { public void Handler ( xxxEvent e)

{ <code event handler>};

}
B‘ - : n [
al toa c. addXXXListener (Lst);

}
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0.10-Cau hoi

1- Bién co (su kién) 1a gi?
2- Thé nao 1a mo hinh Event Delegation
Model.

3- Bién c6 nao duoc tao ra khi phim Shift va
phim Control dugc nhan.

4- M6 ta moi quan hé gitta Event source,
Event Listener va Listener Interface.
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6.11- Bai tap

Quay la1 bai toan quan ly nhan vién cua
chu’()’ng trude ( thi du dau tién). Viét cac
bién co can thiét dap tng:

Tén: Khong cho phép chudi trong va it nhat
co 2 tu.

Nam sinh: Chi cho phep nhap cac ky sO tir 0
dén 9 va tri phai thuoc khoang :

1960 <= nam sinh <= 1986
Dia chi: Khong cho phép trong
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X1n cam on.
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Chwong 7- Lap trinh d6 hoa



Muc tieu

Pén cudi chuong ban co thé

Hiéu biét vé 16p Font, 16p FontMetrics
Hiéu biét vé 16p Color.

*Biét cach v& hinh anh trén GUI. véi déi
twong thudc 16p Graphics, Graphics2D



Noi dung

7.1- On tap

7.2- Cac van dé co ban veé vé.
7.3- Diéu khién mau sic.

7.4- Dicu khién Font.

7.5- D6 hoa véi 16p Graphics.
7.6- Paint mode.

7.7- D6 hoa véi 16p Graphics2D.
7.8- File anh.

7.9- Tom tit.

7.10- Chuong trinh vé& bang chuét.



7.1- On tap

» Event : Tin hiéu nhén biét c6 su thay doi
trang thai.

» Ngudn phat sinh event: H¢ thong, user,
event khac.

* Co6 2 mrc sw ki€n : low-level events

(khong do user kich hoat), semantic-level
events (event do user kich hoat)

* C6 4 loai semantic-level events: trong goi
java.awt.event: ActionEvent,
AdjustmentEvent, ItemEvent, TextEvent.



On tap...

+ Event Source: Poi twong kich hoat 1 sy kién.

» Event la d6i twong mé ta cé sw thay ddi trang thai
cua doi twgng nguon.

» Event handler: Cac method xir 1y tinh huong dua
trén loai Event object.

« Khi 1 event xay ra, event source sé goi cac method
twong ung dugc dinh nghia trong doi twgng
listener két hop voi event source.

* Quan ly 1 event trong ung dung la tao 1 doi twong
listener phu hop voéi event source, viet code event
handler, két hgp event source vai listener.



[.2- Cac van dé co ban ve vé

 Piéu khién mau sac.
e Chon Font

e Thao tac v€ : V€ chuo01, v€ hinh, t0 mau.

 Ché d6 do hoa Graphic mode.
e Xuit file anh.



/.3- DPieu khien mau sac

Tai | thoi diém. c6 1 mau nén (l?ackground color, mac
dinh 1a white) hién hanh va 1 mau v€ hi€n hanh mac
dinh 1a black.

Thao tac v&i mau nén va mau vé cia Frame:
setBackground(aColor); getBackground();
setForeground(aColor); getForeground();

An dinh mau vé& g.setColor (aColor): // g:graphic object
Chi dinh mau bang cac hang mau sic: thti b4o san
trong 16p Color = Color.black, ... Cac hang khac :

white, gray , lightGray, darkGray, red, , orange,
yellow , green, magenta, cyan




Piéu khién mau sac (tt)

* 1 mau tw chon dwoc an dinh bang bd 3 (Red,Green,Blue)
thong qua constructor cua lop Color :

Color_class

public Color(float RedVal, float GreenVal, float BlueVal)

public Color(int RedVal, int GreenVal, int BlueVal) io.25

Truy xuit tri 1 mau hodc thanh phan ciia 1 mau
getRed() getG reen() getBlue(), getRGB()

 Thi du vé 4n dinh mau hién hanh:

Color ¢ =new Color( 255,130,60);

g.setColor(c) ; // g: graphic object

g.setColor(new Color(100,0,200));



7.4- Dicu khién Font o

 Font = Kiéu chit , md ti nét vé |
(glyphs) cua Ky tu. +--java.awt .Font
 CoKky tu 1 nét (a), 2 nét (a)
* 3 thugc tinh cua font: Font Direct Known Subclasses:
name, font style, font size. FortUIReSOUrEE
 Lop Font mo ta cho 1 font.

* Physical Fonts: Font thuec, la
cac font TrueType hay
PostScript Type 1.

 Logical Font: chia lam 5 nhom:
Serif, SansSerif, Monospaced,
Dialog, va Dialoglnput

« Label, TextField, ... chi st dung
Logical Font




Font....

« C6 thé lay tap font trong may bang 1 d6i twong thudc
l6p GraphicEnvironment.

« Lay fonts hé thong thong qua doi twong
GraphicsEnvironment

o Thi du: Lay fonts hé thong dwa vao choice cFonts

GraphicsEnvironment ge;
ge=GraphicsEnvironment.getLocalGraphicsEnvironment();
Font f[]= ge.getAllFonts();
for (int 1=0;i1<f.length;++1) cFonts.add(f[i].getFontName());

SystemFonts.java



r

Font (tt)

* Lop FontMetric cho ta i Ascent
kich thwoc font: . hase]m,_,

String getName(): tén font # Descent

int getHeight() : chiéu cao

: FontMetricDemo.java

Int getAscend()

Int getDescent() Khoing hé dén ky tu
Int  getHeight() % ké tiép .
int getLeading()

Tham khao thém trong Document ctia 16p nay dé biét

ném cac methods

Thi du 2- Truy xuat thudc tinh kich thuéc font



7.5- Po hoa véi 16p Graphics.

* Graphic: Hinh anh java. lang. Obiect
do ta vé hoac file |
anh. +--java.awt .Graphics

» Mot GUI thiéu hinh
anh 1a 1 GUI thiéu
sinh khi (dull).

« Trong goi AWT cung

Direct Known Subclasses:
DebugGraphics, Graphics2D

P ré Java. lang. 0bject
cap doi twong 1

Graphics cho ta vé va +--java. awt . Image

lop Image cho ta
thao tac voi file anh. Direct Known Subclasses:
Bufferedlmaie




lop Graphics (tt)

* Lop Graphics co cac phuwong thirc vé hinh co' ban,
to mau: Hinh Oval, Ractangle,Square, Circle,
Lines, Text, xuat file anh...

publizc woid paint (Graphics gl
1 9.

% clearRect {int, int, int, int) void = |
% clipRect (int, int, int, int) woid

% copyArea {int, int, ink, int, int, int) void™
% create (int, int, int, int) Graphics

% create () Graphics

% dispose {) void

% draw3DRect (int, int, int, int, boolean) wioid

% drawarc {int, int, int, int, int, int) vioid

% drawBytes (byte[], int, int, int, int)

% drawChars {char[], int, int, int, int)




lop Graphics (tt)

» Muon vé : Lay doi tu’O’ng d6 hoa két hop ciia Frame
(Panel) bang hanh vi getGraphics() hoac hi¢én thuc 1
trong cac phwong thirc sau:

(1) Phwong thire paint(Graphics g) dwoc goi ngay khi nap
class va dwogc goi boi phuwong thirc update(..)

(2) Phuong thire repaint() dwoe goi khi cin vé lai.

(3) Phwong thire update(Graphics g) dwge goi tw dong bai
phwong thirc repaint(). S€ xo0 cac doi twong do hoa cii
roi goi lai paint(g)

- Muon vé thém ma khéong x6a cac hinh anh cii, can
override phuong thirc update nhu sau:

public void update (Graphics g) { paint (g); }

Slide sau cho thay thi du vé cach viét chwong trinh d6 hoa



7.5.1- V& ky tw voi font va mau hién hanh

« void drawString(String str, Int X, int y)

vé chudi bat dau tai toa dj (x,y)

* void drawChars(char[] data, int offset, int
length, Int X, Inty)
v€ length Ky tu tir vi tri offset trong mang Ky tuw
bat dau tai toa do (x,y)

* Vvoid drawBytes(byte[] data, int offset, int
length, Int X, Inty)
Vé ky tu co ma Ky ty trong mang data, tur vi tri
offset, length ky tu bat dau tai toa do (x,y)

em (e




7.5.2- Vé hinh anh — 16p Graphics

abstract void drawLine(int x1, intyl, int X2, int y2)
abstract void drawOval(int x, inty, int width, int
height)

abstract void  drawPolygon(int[] xPoints, int[]
yPoints, int nPoints)

void drawPolygon(Polygon p)

abstract void  drawPolyline(int[] xPoints, int[]
yPoints, int nPoints)

void drawRect(int x, inty, int width, int height)

abstract void drawRoundRect(int X, inty, int width,
Int height, int arcWidth, int arcHeight)



7.5.3-Vé& + t6 mau hinh anh

vold fillI3DRect (int left, int top, int width, int height,
boolean raised)

abstract void fillArc (int left, int top, int width, int
height, int startAngle, int arcAngle)

abstract void fillOval (int left, int top, int width, int
height)

abstract void fillPolygon (int[] xPoints, int[] yPoints,
Int nPoints)

void fillPolygon (Polygon p)

abstract void fillRect (int left, int top, int width, int
height)

abstract void fillRoundRect (int left, int top, int width,
Int height, int arcWidth, int arcHeight)



Minh hoa
V¢ trén Frame — Draw?2.java
V& + T6 mau- Draw3.java

V& biéu do khoi, biéu d6 quat- BieuDo.java

V&, T6 mau da giac - PolygonDemo.java



7.6- Paint mode

e 2 ché d6 dd hoa:

* Overwrite mode: NO1 dung moé1 x0a no1
dung ci.

 XOR mode : NO1 dung mo61 khong >§(’>a nol1
dung cu, ca 2 nd1 dung cung kha kién

» .setXORMode(Color.cyan);

e Thi du: Xem Draw4.java trong tai li€u minh

hoa.
Xor-mode- Draw4.java



7.7- P06 hoa v6i Graphics2D

* Lop Graphics cung  gus
cap cac methods A0  FuELE Graphics2D

hoa nhung khong xay
dung cac lé’p anh. java. lang. Ohject
y - A |
* L(Z’p G,raphlcs21.) ke +--Jjava. awt, Graphics
thua 16p Graphics |
nhu’ng cO Xay dung +--java.awt .Graphics D

cac 1op mo ta anh va
cac phép bién hinh
..., €O sur dung h¢ toa
do thuc



P6 hoa véi Graphics2D (tt)

1mport jawa.awt

e Trong goi geom % AffineTransForm

(geometry- hinh hoc) oo

* cO interface Shape va hién A
thue cua cac 16p Polygon, ® CubicCurvezD
RectangularShape, o Cubicterator
Rectangle, Line2D, . Clieesn
CubicCurve2D, Area,
GeneralPath,

QuadCurve2D



P6 hoa voi Graphics2D (tt)
Jjawa.awt . geom

CIHEE Linezn jEva Ewt.geomm ]
java. lang. Object Class Ellipse2D

| Jjawva. lang.Object

_ _ |
+--J]ava.awt . geom.Line 2D +--java. awt. geon. RectangularShape

Direct Known Subclasses: |
LinedD.Dauble, LineZD.Float +--java.awt . geom.El1lip=e 2D

Direct Known Subclasses:

javaawt.geam Ellipse2D.Double, Ellipse2D.Float

Class RectanglezD

java. lang. Ohject e Co l(')'p ...Double,
|

+--Java.awt. geon.Eectangularihape oo -Float ChO Phép
| mo ta hinh trong

+--Java.awt . geom. Rectangle 2D

Direct Known Subclasses:
Fectangle, RectangleZD.Double,
FectanagleZD Float

hé toa do thuec.




P6 hoa voi Graphics2D (tt)

java.awt.geom

Class AffineTransform

Jawa. lang. Object
I
+-——Java.awt.geom. AffineTransform

e Lop AffineTransform mo ta cho cac phep

bién hinh phang
Graph2D1.java




7.8- Thao tac voi file anh

» Anh don gian 1a cac hinh vé.

» Anh phtc tap 12 cac file anh

o Pé xuat anh tur file, can dung d6i tugng

Toolkit (d6i twong truy xuat mot so file anh) va
Image

o Toolkit c6 thé truy xuat file .GIF, .JPG,
JPEG

e Chi dinh file anh cuc bo b%mg tén file.
* Chi dinh file trén mang béng dia chi URL.




Thao tac voi file anh (tt)

» Sir dung Toolkit dé truy xuat 1 file anh cuc bp:
String FileName= “imgl.jpg";

Image img;

Img= Toolkit.getDefaultToolkit().getimage (FileName);

o Str dung Toolkit dé truy xuat 1 file anh tir URL:
URL Addr = new URL ( http://www.xyz.com/img1l.gif);
Image img ;

Img= Toolkit.getDefaultToolkit().getlmage (Addr);



Xuat file anh (tt)

L6p Graphics, Graphic2D c6 cac methods
drawlmage , 2 method thong dung:

public abstract boolean drawlmage
(Image img, int x,int y, ImageQObserver observer)

abstract boolean  drawlmage (Image img, Int X, int
y, Int width, int height, ImageObserver observer)

(X,y) Vi tri trén trai cua ving xuat anh
observer: Doi tuong quan sat qua trinh nap anh. Néu
la null, chi thay anh sau khi thay doi kich thudce cira

s0. Nén cho 1a container chu anh(this) dé thay
ngay anh.

( Thi du: Xem tai liéu minh hoa) nowimg o
Showlmg?2.java



7.9- Tém tit

» The Graphics, Graphics2D classes are used to draw objects
like text, lines, rectangle, ovals , arcs or show an image on
the screen.

* The methods draw XXX of these class will draw graphic on
the screen.

« To make an Image object associating to an image file, use
java.awt. Toolkit class

» The Font class manages the font of the characters that will
be drawn on the screen.

 The FontMetrics class i1s used to obtain information about
a special font.

« The Color class is used to manage color of objects on the
screen.



7.10- Chwong trinh vé bang chudt




X1n cam on



Chwong 8- Applet



Muc tieu

Sau chwong nay ban co thé

Pinh nghia duwgc applet la gi.

Phan biét 'ng dung Java va applet Java.
M6 ta dwoc chu ky sdng cla 1 applet.
Giai thich dwoc tham so truyén cho
applet.

Giai thich duoc lam sao multimedia file
co thé dwoc thé hién trén applet.



NOI dung

8.1- Co ban vé applet.

8.2- Chu ky s6ng clia mét applet.
8.3- Tinh bao mat cua applet
8.4- Cac budc tao applet.

8.5- Chay applet

8.6- Applet trong Frame

8.7- Applet c6 ham main

8.8- Truyén tham so cho applet
8.9- Multimedia v&i applet.

8.10- Cach chuyén 1 rng dung thanh applet
8.11- Tom tat




8.1- Co ban vé applet.

* Applet la mét chwong trinh Java nho duoc
nhung vao trang HTML va dwoc thwe thi néu
nhw Browser c6 ho tro Java Applet (IE tir 3.0 tré
Ién, Netscape Navigator ttr 3.0 tré [€n). Applet
tro thanh 1 thanh phan cua trang HTML.

* Nho cac applet, trang Web c6 thém duwogc sirc
sOng vi applet co thé thé hién multimedia, tao
dwoc sv twong tac voi user nhw hoi-tra |O’I (con
c6 thé tao twong tac trong trang Web voi
JavaScript, VBScript, nhirng ngon nglr khac voi
Java).



Co ban vé applet...

« Pé cb thé chay applet, trinh duyét cia user phai bat
chirc nang Java Plug-in: (m& Internet Explorer, vao

Menu Tools/ Internet Options — chi cé sau khi ban cai dat
JRE)

Internet Options ﬂﬂ

General I Security I Content I Conneckions | Programs Advanced |

(u]
] HTTP 1.1 settings
Use HTTP 1.1
D Ilze HTTP 1.1 through prowxy connections
& Java (5un)

Ilz2 lava 2 w1.4.0 far <applet= (requires restart]l

Pé st dung goi Applet cua Java:

import java.applet.*; // dé str dung I&p Applet

import javax.swing.* ; // dé str dung I&p JApplet

- Dé tao 1 applet, ta di xay dwng 1 class con cla I&p Applet hodc 16p
JApplet. Nguwoi ta thwong dat tén I&p applet nay trung tén vai tén
file.html. Diéu nay khong bat budéc nhwng thwérng dung vi dé tao ra
kha nang dé bao tri trang html ciing nhw apple



2 java.applet Class Hierarchy (Java 2 Platform SE 5.0) - Microsoft Internet Explorer

File Edit Miew Favorites  Tools  Help

Hierarchy For Package java.applet

Package Hierarchies:
Al Packages

Class Hierarchy

o javalang Object
o javax accessibility. AccessibleContext
o java awt. Component.Accessible AWT Component (implements
Javaz accesstbiity, Accessible Component, javaio. Senalizable)
o java awt Container . Accessible AWT Container
o java awt Panel. Accessible AWTPanel
o java applet Applet.AccessibleApplet
o java awt Component (implements java awt image Image Observer,
1ava awt. MenuContaner, java 1o, Sertalizable)
o java awt Container
o java awt Panel (wopletents javax accessibility. Accessible)

o java. applet. Applet

Interface Hierarchy

o java applet AppletContext
o java applet. AppletStub
o java applet. AudioClip

&) i My Computer




Co g - @@@

A Applet (Java 2 Platform SE 5.0) - Microsoft Internet Explorer
. File Edit WYiew Favorites Tools Help

> 5

ban i
Overview Packa [HE) Use Tree Deprecated Index Help Java™ 2 Platform =

A REW HE T CLs FRAMES NOFRA ; Standard Ed. 5.0

ve
a-p p I et ]El‘aij:::t Applet

: Applet




Co
ban
VE
applet

A Applet (Java 2 Platform SE 5.0) - Microsoft Internet Explorer Q@@
. File Edit WYiew Favorites Tools Help

iformm this applet that it 1z
ces thatth .

gethccessihleContext (]

iFets the At

| getAppletContext ()
Dreterrnes this

argunent.

iudioflip | getAudioClip (TEL url
Eeturns the audiocl 1 -d by the URL and name
argunents.

= |getCodeBase ()
(Jets the base TUEL.

iment mn which this



8.2- Chu ky sdng clia mét applet

Khéi tao Huy applet

applet destroy()
init()




8.3- Tinh bao mat cua applet

» Applet dwoc thiét ke dé dwoc nap tir remote site
va dwoc thuce thi cuc bd trén client site. Do vay,
tinh bao mat 1a yéu cau sbng con cla applet.

 Néu client site browser cé bat chirc nang hé
trog Java, browser sé€ download ma applet va

thwe thi ngay ma app
hodi dé xac nhan cé m
clng nhw ngwng app

* Vicacly do trén, app
thi trong Browser clia

et nay. User khdng co co
uon chay applet hay khong
et khi applet dang thwc thi.

et duoc tai tr Web va thuc
client v&i 1 moi trerong

bao vé goi la sandbox co6 nhirng gidi han dé co

duoc tinh bao mat cu

a client system.



Gi&i han cua applet

Aplet khong dwoc phép goi 1 executable file nao &
hé thong client.

Applet khong dweorc phép giao tlep véi bat ky mot
may chu (host) nao khac ngoai trir server ma applet
da dwoc download. ,
Applet khéng dwoc thao tac doc ghi lén hé thong file
cua client. ’

Applet khong duoc tim kiém thong tin ¢ client
system ngoai trwr : Java version, OS version, cac ky tw
dwoc dung dé phan cach file, phan cach dong , phan

cach duwong dan. Applet khong dwoc phép truy tim
thong tin nhw username, email address, .

Moi clra s6 dwoc sinh ra b&i applet (popped by applet)
lubn mang 1 théng diép canh bao.

Trinh Applet Security Manager sé xuat (throws) mot
SecurityException bat c khi nao applet v pham cauc
quy tac vé bao mat.




Applet va application

- Applet la 1 trng dung nhd dwoc xay dwng nham
muc dich phan phoi trén Web va dwoc thwc thi
bén trong (nhung vao) trinh duyét trong khi
application dwgc thwe thi doc lap (standalone
application).

« M6t applet phai dwoc xay dwng 1 I&p con cua
|op java.applet.Applet con application thi khong
bi rang budc nay.

* Application dwoc thwce thi thong qua Java
Interpreter (may ao Java, trinh java.exe) trong
khi applet phai duwoc thwe thi théng qua Browser
c6 ho tror Java hay trinh appletviewer cua moi
trero'ng Java.



Applet va Application

* Thure thi Application bat dau tir main(...) trong
khi applet bat dau thwe thi bang init().

« Phuwong thiee draw _ ding dé xuat div liéu
trong applet trong khi Application dung
System.out.print dée xuat dir liéu.

* Applet pha| bat dau bang it nhat 1 public
class neu khong co thi sé co 16i ltic bién
dich. Khong ba; budc phai c6 ham main(...)
trong applet. Neu applet, c6 ham main(...)
thi c6 the chay véi 2 che do : (1) Chay trong
Browser, (2) Chay dang application. Con
application luén phai cé ham main(...).



8.4- Cac buwoc tao applet

* Tao applet voi JCreator
* Tw tao applet




8.4.1- Tao applet v&i JCreator

¥ ICreator

Menu File/New/Project

Edit  Search  Miew  Project  Build  Tools  Conf

Chrl+M
EF oOpen... Chrl4+0

Open wWorkspace.,,

Project Wizard E]

Project Template

Select a kemplate For the new project

WA EEEWEYET Ernpty Project :
Applet i i

Einizh




Tao applet voi JCreator

Project Wizard @

Dat tén Project

Project Paths

Select the locakion paths for the project

Project Template i

i Mame: AppletDemao_1

Lacation : Soan'Java'lava-CoBan\BtCl
Project Tools

Source Path

Output Path : vahava-CoB antBtCh03-AppletyAppletDema_ 14



Tao applet voi JCreator

¥ AppletDemo_1 - JCreator
Fle  Edi

Search Wig

Project

k0 ermo_1.htm

.D AppletDemo_1.java

File  Edit

Search Wig

[ |5

Project

=
pace ‘SppletDemo_1% 1 Project
= ':gl AppletDemo_1
(= =

k0 ermo_1.htm

.D AppletDemo_1.java

Emh EEE

Emh Ipms

Configure  Help

Corfigure  Window

8 )

AppletDemo_1.htm
l:HTHL
EAD

ILOE="000000"

code
width
height

APPLET >
ENTER »

"“AppletDemno_1 . class"
:I n

AEE)

Thé Applet
va thuodc
tinh cua
thé na

C6 thé sira ndi dung
cua trang HTML




Tao applet voi JCreator

Kich dé Compile

r

¥ AppletDemo_1 - JCreator - [AppletDemo_1.java]

Project  Buld  Tools  Corfigure  Window

Yy

S AppletDemo_1.htm  AppletDemo_1.java |
zpace ‘SppletDemo_1% 1 Project
= E AppletDemo_1
(= =
pletDema_T.htm
= K
ﬂj AppletDemo_1.java

H
M

@i ¥ rAppletDenc_1 . java

Sanple Applet application

B e I Y

*
*
*
*
* "
* =ion 1.00 05-10-20
*

=]

0|5 import 3 L%
L import j applet  *;

Kich 2 dé
xem/stra code
java dwoc -'

E EIpu]:nlln: =1 AppletDemc_1 extends Applet {

puhllr woid initi) {

puhllr woid pﬂlnfl

phat sinh tw
dong



Tao applet voi JCreator

F A
¥ AppletDemo_1 - JCreator - [AppletDemo_1.htm] Q@@

File  Edit  Search  Miew  Project  Build  Tools  Configure  Window
Q& dd i
E= th L@ FAr A N N N N N N - wecuke (FS)

AppletDemo_1.htm | AppletDemo_1.java
pace ‘SppletDemo_1% 1 Project
= :3 AppletDemo_1
(= =
t0emo_1.htm
(= = Y
D AppletDemal 1.java code
width
heighy

Kich doi,

hoac kic

dé sang : _
tép tln HTML 2 Applet Yiewer: AppletDemo_1.class Q@@

Applet

roi kich dé thwc
thi appletviewer

Welcome to Javall

Applet started.




8.4.2- Tao applet thu cdng

Thiét ké : Sé tao cau truc
thw muc va tap tin

E]@E]

-
@ AppletDemo_2
© Fle  Edit  Wiew

a Back - .._]
- Address |3 E:\TailisuCacMonHoc TuSoan) Javal Java-CoB | G0
x [ Al
o ) AppletDemo_2 [ DH;;I.—-_ :
w

& hfl BtChi0-Thread [=) appletoen 2. htm
: | >
3 objects (Disk free space: | 833 bytes i My Co

Favorites  Tools  Help

5] f'-_ ) search [ Folders

mpuker

Chuy:

Tap tin .htm va tap tin .class
de trong cung thw muc

import java.applet.*;
import java.awt.*;
public class AppletDemo_2 extends Applet
{ public void init()

{ 1}

public void paint(Graphics Q)

{ g.drawString

("Welcome From AppletDemo_2!", 50, 60 );

}
}

<HTML>

<HEAD>

</HEAD>

<BODY BGCOLOR="red">

<CENTER>

<APPLET
code =
width ="200“ height

</APPLET>

</CENTER>

</BODY>

</HTML>

"AppletDemo_2.class"
— Il200“ >




Cau trac 1 JCreator project

r

& AppletDemo_1

El applethemo_1.class
= |l_:'l Applethemo_1 Fl'pplﬁt[:lﬁn-“j_l'htm
o] s |

I s
Folders

29 AppletDemo_1 l 2
B classes | (] appletd

D sre
- B AppletDemo_t .30
® (3 Btchio-Thread .Hl:lpltetl:.n:erm_l_l.]l_.

I BECh1L-IO

Folders

E

b



8.5- Chay applet

« Chay applet trong web page
 Chay applet bang appletviewer
« Chay Applet trong moi trirong JCreator




Chay applet trong Browser

<} E:\TailieuCacMonHocTuSoan\JavalJava-CoBan\BtCho... Q@@
s

& AppletDemo_2 File Edit ‘Wiew Favorites Tools  Help a

»

-._J @ @ .._'_:j j:1 Search Address

File Edit YWiew Faworices

a Back - ‘_,J l'rﬂ'

. Address

Mo Welcome From AppletDemo_21

@ Applet AppletDen be i J v Computer




Cu phap appletview

-

. AppletDemo_?.bat - Notepad
File Edit Formak VWiew Help

app letviewer AppletDemo_2.htm




Chay applet voi JCreator

F A
¥ AppletDemo_1 - JCreator - [AppletDemo_1.htm] Q@@

File  Edit  Search  Miew  Project  Build  Tools  Configure  Window
Q& dd i
E= th L@ FAr A N N N N N N - wecuke (FS)

AppletDemo_1.htm | AppletDemo_1.java
pace ‘SppletDemo_1% 1 Project
= :3 AppletDemo_1
(= =
t0emo_1.htm
(= = Y
D AppletDemal 1.java code
width
heighy

Kich doi,

hoac kic

dé sang : _
tép tln HTML 2 Applet Yiewer: AppletDemo_1.class Q@@

Applet

roi kich dé thwc
thi appletviewer

Welcome to Javall

Applet started.




8.6- Applet trong Frame

« D3t applet vao 1 frame, cac frame khac hién thi
thém thong tin

F A
. + 4 E:\TailieuCacMonHoc TuSoan\JavalJava-CoBam\BiCh09-Applet\Applet1_1iclass... [= |[O][X]
& classes E]@@ File Edit ‘Wiew Fawaorites  Tools  Help -'ﬁ'
Fil= Edit Wew Favorites Too ™ -.'f

e EoerlE ,__,,J l_ﬂ‘ » _;‘ 1_,.1 @ @ _;j ,../"_ ) search =

.o

s @E:'l,TaiLieuEan:r'-'1|:|r|H|:u:Tu':'n:|an'l,Ja'-.-'a'l,Ja'-.-'a-I:ZI:nEian'l,EitI:ZI'|III'£l-A|:||:nlet'I,Fl.pplet1 assesiMain.htm | 'EI:I
address |23 E:\TailisuCacMonHo: % Go

F|:|||j|3r:: X MNarme L] [ ] T S,
4 4 Hello from Java Applet

s e A Bopert.coss This is f1.htm

= ) Applet1_1 B F'.|:||:||Et1.|'|tr|'|

Oy Bfthm MORE INFORMATION
™= annlet? » f'-"I-Elir|.|'|trr|

< [ > £ |
’I‘ My Compuker

E Applet Appletl skarted ’I‘ iy Computer

2 Frame =» 3 file.htm : main.htm, f1.htm, Appletl.htm



Main.htm F1.htm

<HTML>
<HEAD> <HTML>
</HEAD> <HEAD>
</HEAD>
<FRAMESET cols="40%,*"> <BODY
<noframes> BGCOLOR="Lavender">

<H1> This is f1.htm
<BODY BGCOLOR="Lavender"> </H1>

</BODY> <P> MORE
INFORMATION
</noframes> </BODY>
<FRAME src = "f1.htm"> </HTML>
<FRAME src = "appletl.htm">
</frameset>

</HTML>



Appletl.htm Appletl.java

<HTML> import java.awt.*;
<HEAD> import java.applet.*;
</HEAD> public class Appletl extends Applet
<BODY BGCOLOR="red"> { public void init()
<CENTER> {r |
<APPLET public void paint(Graphics g)
code = "Appletl.class" 1 9-drawstring
width = "200" ("Hello from Java Applet", 10, 20 );
height ="100" }
> }
</APPLET>
</CENTER>
</BODY>

</HTML>



8.7- Applet c6 phuong thirc main

. Chp phép chay applet nhw mét application
« Viéet ham main cho applet

C:*Prugram files'Xinox Software!

Applet! runs as an application!

i m p ort Java awt .*; Press any key to continue ...

import java.applet.*; < '

public class Appletl extends Applet
{ public void init()
{}
public void paint(Graphics g)
{ g.drawString("Hello from Java Applet", 10, 20 );
}
public static void main (String args|])
{ Appletl ap = new Appletl();
ap.init(); // khéi tao ap nhwng khéng goi appletviewer
System.out.printin("Appletl runs as an application!");
}
}




8.8- Truyén tham so cho applet

« Truyén tham sb cho applet bang thé
<param> dé}t bén trong thé <Applet>

« MOt tham sb co tén goi va tri cua
tham sO.

» Thi du sau minh hoa truyén tham sb
tlr Applet2.htm sang Applet2.class
dé xuat file anh Xuongrong.jpj

« Cu phap cua thé applet:
<APPLET
code = "Applet2.class”
width = "250" height ="280">
<param name = "Image"” mi.“f;'m-
value = "xuongrong.jpg"> S
</APPLET>

= hj H|:||:|||-|‘__ . FF' k2 H'

ngrong. jpg




Truyen tham so cho applet

r

¥ Applet2 - JCreator - [Applet2.him *]
File Edit: Project Tools
O FHa % -aE 9- 3
B 2o@E@ AL ARALAAAA|

Search Wig Build Configure Window

-

Truyén tham sé c6
tén image sang
applet véi tri la tén
file “xuongrong.jpg”

File Yigw 2 x| Applet2.htm * | Applet2.java |

E Workzpace ‘Wpplet2' 1 Project
=-[F Applet2

B9 classes

: 5 En Applet2 htm

: ﬂj Applet? java

<HTHL >

<HEAD >

< HEAD »

<BODY BGCOLOE="white":

<ZEHNTER »

<APPLET
code "Applet? clas="
width "280" height =
kparam name w

< APPLET »

<~ CEHTER »

< <BODY »

<~ HTHL >

£

Két qua

||>

= Applet Viewer: Appl... Q@‘

File  Edit
d & = 3
=]

File YWigw

Search

"3':“:'" >
wralus

View

T e
fo 53 L=

FE WD AAARARS A LA

QX

E “Workzpace Spplet2t 1 Pr
=3 Applet2

B+ classes

Pl 8l Applet? htm

Applet?. java

Applet started.

oject

Bén Applet I3y tri caa
tham s6 théng qua tén
bang method
getParameter (“image”)

"suochgrong . Jdpg” r

¥ Applet2 - JCreator - fApplet2.java *]

Build  Toals Configure Windan

i

Rroject

-

Appletz . hkm * Appkﬂ“&ra 2 |

B import
inport
import
inport

Epubklic

| { Image Img:

public wvoid init()
{ 5String ImageName = getParameter
Ing = getlnage(getCodeBase()., Inagelame)
public woid paint(Graphics g)

{ g.dravImage(Img.0.10,thi=);
T

Jawva . appldg.
java . awt  *®;
java.applet  =;




8.9- Multimedia v&i applet

* Multimedia — Da moi triwong, thém hinh
anh, am thanh vao trang web.

» Multimedia lam tang tinh hap dan cla
trang Web.

» Cac file multimedia c6 thé 1ay & hé thong
file cuc b6 hoac tr 1 dia chi URL.



8.9.1- Puwa anh vao Applet

Céac dang anh dwoc chap nhan: JPG, JPEG,
GIF.

Cac bwéc hién thi anh trong applet

Xac dinh dia chi file anh (file anh trong may
hoac URL)

Quyét dinh vj tri s& hién thj anh.

Cung cap cac tham s can thiét cho phwong
thire twvong rng. (xem drawlimage(..)

Xem thi du trwdc vé nap file anh cuc bd



8.9.2- URL vo&i Applet

« URL= Uniform Resource Locator

» “http://www.sun.com/index.html” cho trinh
duyét biét dung hypertext transfer protocol
dé tai trang index.html t&r www.sun.com.

» Java cung cap lop URL trong goi java.net
cho phép tao 1 d6i twong quan ly dia chi
trang Web.



URL voi Applet...

2 java.net Class Hierarchy (Java 2 Platform SE 5.0) - Microsoft Internet Expl... Q@@
Fil=  Edit ‘“iew Favorites Tools  Help

Hierarchy For Package java.net

Package Hierarchies:

Class Hierarchy

~ dmrra mat Macha oo

_ompuker




Constructors cua |&p URL

2 URL (Java 2 Platform SE 5.0) - Microsoft Internet Explorer

File Edit Miew Favorites  Tools  Help

@Back = \._.) @ @ \h;’] pﬁearch {E‘Favnrites @ E;f’\:' :._‘; 9 -

: Address |@ C:Program Filest Javaldocsiapiljavalinet\URL, hml

Constructor Summary

UBL (String spec) import Jjawva.awt . ®;

Creates a URL object from the String representation. import java.applet.
import jawva.net |

UBL (3tring prn:itn:rcn.l..; atring hn:ist., int port, String f£ile) .iﬂLlnkannServiceExceptinn ;|
Creates a URL object from the specified protocol, host, pore mimber, and £ile. B2 o

UBL (3tring protocol, 3tring host, int port, 3tring file, E
J i

TRLStreamHandler handler)
_ _ B2 RLClassLoader
Creates a URL object from the specified protocol, host, pore number, £file, and ™ R Connection
handler. B2 RLDecoder

%2 RLERcoder
URL (String protocol, 3tring host, 3tring file) B2 | 0| StreamHandler j
d
-

Creates a URL from the specified protocol name, host name, and £1le name. ®® | 0| StreamHandierFactary

URL (TRL context, 3tring spec)
Creates a UEL by parsing the given spec within a specified context.

UBL (TRL context, 3tring spec, DTREL3treambandler handler)
Creates a UEL by parsing the given spec with the specified handler within a specified context.

'

< | >
@ d My Computer




Thi du vé mé td 1 URL

« M6 ta 1 dia chi tuyét doi

URL urll =new URL
(“http://www.sun.com/index.html”);

« P& dinh vj twong déi 1 trang (1 file)
URL url2 = new URL (u, “tmc/abc.gif”);

Trong dé mé ta abc.gif nam trong thw muc
tmc va tmc la thw muc con URL u da co.



8.9.3- Xuat anh

e Trich 1 déi twong anh trong applet ttr URL
Image Imgl = getimage
(“http://www.abc.com/pic1.gif”’);
e Trich 1 déi twong anh trong applet ttr local file
Image Img2 = getimage
(getCodeBase(), “pic2.jpg”);
. Vé anh Img1 trong applet tai vi tri (x,y) . Dung doi
twong Graphics g cua Applet
g.drawlmage (Imgl, x,y,this);

Tham khao lai method drawlmage cua I&p Graphics



8.9.4- Ve trong Applet

Dung céc hanh vi cla I&p Graphics vé vé d3
dwoc gioi thiéu trong chuwong do hoa
« drawLine (x1,y1, x2, y2);

« drawRect (x,y,Width,Height) , fillRect
(X,y,Width,Height) ;

« drawOval (x,y,width,height) , fillOval
(X,y,width,height)

« drawArc (x,y,width,Height,startAngle,
degree)

 fillArc (x,y,width,Height,startAngle, degree)

(]
Applet3.HTM




8.9.5- Am thanh v&i Applet

* Interface java.applet.AudioClip cho viéc
xuat Am thanh.

¢ Cé.C han h VI. iew Favorites  Tools !_;_.

'D To hel

File From shiow

Starts playmg this audio clip m a loop.

Starts playmng this audio clip.

»j My Compuber




Am thanh v&i Applet

* Khai bao va nap AudioClip
AudioClip audioClip;

« Lay file am thanh tir local file
AudioClip getAudioClip (getDocumentBase(), String Filename);

« Lay file Am thanh tir URL

AudioClip getAudioClip (URL url);
AudioClip getAudioClip (URL url, String filename );

Amthanhl.htm



8.10-Cach chuyén 1 &rng dung thanh Applet

(1) import java.applet.*;

(1) Doi I&p cha tr Frame sang Applet

(2) Boi constructor thanh public void init(),
bo phat biéu super(...) néu co vi day la
hanh vi cua I&p Frame.

(3) Bo Window Listener vi trong Applet
khong co tac vu nay

(4) Bo ham main



Cach chuyén 1 irng dung thanh Applet

Import java.awt.*;
Import java.awt.event.*;

class A extends Frame ——

Import java.awt.*;
Import java.awt.event.”;
Import java.applet.*;

class A extends Applet

{ <data> { <data>
A() »public void init()
{ super(...); — // super(...);
<code> <code>
addWindowListener(...)—m //addWindowListener(...)
} }

< cac methods>

< cac methods>

public static void main(...)

..

» /[ B6 main(...)




Minh hoa chuyén application thanh applet

r |
<} E:\TailieuCacMonHocTuSoan\JavalJava-CoBan\BtC... E]@@
Wy

L]
>

. File Edit Wiew Favorites Tools Help

2 Adding player

Mo, of right choices:

Ma. afincorrect choices: |2

Correct Percentage:

Mo. of right choices:

Mo, of incorrect choices: [

Correct Percentage:

Appication

BaiTap3.java

TI'(‘) C h O’i p h é p C@ n g EI Applet addingGame skarted »j [y Computer

trong chwong trwéc

Applet AddingGame

Xem code chay trong Browser



8.11- Tém tat

« Applet la 1 *’ng dung Java nho nhung vao trinh
duyét

- Pé gilr tinh bao mat, applet khong dwoc truy cap
hé thong file ciia may khach, khong duwoc truy

cap server nao khac ngoai trw server ma tw do
applet nay dwoc download.

. Applet c6 chu ky song: init, start, stop, destroy.
« (oijava.applet chira I&p Applet giup ta tao ra
applet.

« Tao 1 applet tirc Ia hién thwe 1 1&p con cua 16p
Applet.



Tom tat

* Phuong thire paint(Graphics g),
repaint(Graphics g), update(Graphics g) thwong
dwoc dung dé vé trong panel cua applet

- Trong Applet, ta c6 thé xuat chir, vé cac hinh,
xuat anh bang cac hanh vi drawXXX(...).

- Muon applet c6 thé chay nhw 1 application thi
viet thém ham main cho applet.

« Truyén tham so tu file.htm sang applet bang thé
<parameter name="paraName” value
="paraValue”™



Tom tat

« Lay file anh bang
Img = getimage(getCodeBase(), ImageFileName);
+ Géi java.net chira 16p URL mé ti vé mét url
 Tao 1 d6i twong URL
URL urll = new URL(*http://www.sun.com/index.html”);

- Interface java.applet.AudioClip khai bao cac han2h vi xir
ly am thanh gom start(), loop(), stop()

* File am thanh file.au

« Nap file am thanh

AudioClip audioClip=
getAudioClip(getDocumentBase(), MusicFileName);



Xin cam on



Chuwong 9- THREADS



Muc tieu

Sau chwong nay ban co thé

1 Dinh nghia dwoc ludng (thread) la gi.

1 Hiéu da ludong la gi?

1 Biét cach tao ludng trong Java.

1 Hiéu vé nhu cau dong bé (synchronize)
cac luong.

1 Biét cach dung wait() va notify() dé giao
tiép gitra cac ludng.




NOi dung

9.1- On tap.

9.2- Ludng va da ludng

9.3- Ludng trong Java

9.4- Trang thai cia ludng

9.5- Lap trinh ludng trong Java
9.6- D6 wu tién cha ludng

9.7- Pong bd gilra cac ludng
9.8- Deadlock

9.9- Co ché Chd-nhan biét
9.10- Tom tat



9.1- On tap

1 Goi AWT cung cap céac I6p cho ta xay dwng GUI
nhwng cac I&op nay s dung cac ho tro phu
thudc platform.

1 LOp Graphics va Graphics2D trong goi AWT
cho ta cac céng cu vé hinh va xuat file anh.

1 Lép Applet va JApplet cung cap kha nang tao
cac ng dung nho cua Java nhung vao trang
Web va chung duwgc thwe thi trong Browser.

1 appletviewer cho phep chay mot Java applet ma
khong can dén Browser.



9.2- Ludng va da ludng

% Luong- thread: Mét déng cac Iénh ma CPU
phai thwc thi.

a8 Cac hé diéu hanh moi cho phép nhiéu luong
duoc thwce thi dong thoi. Chung ta da quen VO

viéc mé& nhiéu rng dung trong 1 1an lam viéc voi
may tinh - NI trng dung dwoc nap.

1 Nhw vay
— M6t lubng 1a mét chudi cac Iénh nam trong bd nh (
chwong trinh da dwoc nap).
— 1 application théng thwdng khi thwe thi 1a 1 ludng.

— Trong 1 appllcatlon c6 thé co nhiéu luéng. Thi du
chuyén dong cua 10 doi twong hién hanh trong 1 tro
choi la 10 ludng.




Ky thuat da luong

1 V@i may co6 m CPU chay m lubng > Méi CPU chay 1
lubng = Hiéu qua. ‘

1 \VV&i may cd m CPU chay n ludng véi n>> m-> Méi CPU
chay n/m ludng.

1 Voi1 CPU chay dong thoi k Iuongvo’l k>1. Cac Iuong
duwgc quan ly bang 1 hang doi, moi ludbng dwoc cap phat
thdi gian ma CPU thuec thi la ti (co ché time- -slicing —
phan chia tai nguyén th&i gian). Ludng & dinh hang doi
duoc Iay ra dé thure thi trwag, sau ti thoi gian cua minh,
ludng nay dwoc dwa vao cudi hang doi va CPU lay ra
ludng ké tiép.

1 V&i may chicod 1 CPU ma lai chay k ludng - Hiéu suat
mOi chwong trinh sé kem.



Loi ich cla da ludng

1 Tang hiéu suat sir dung CPU: Phan I&n thdi gian thuc
thi cua 1 rng dung la cho doi nhap liéu tr user >
hiéu suat str dung CPU chwa hiéu qua.

1 Tao dwoc sw dong bd giira cac doi twong: Thi du
nhuw trong 1 tro choi, cac nhan vat cung nhau chuyen
dong Trong 1 trang Web, tao dwoc sy dong th&i cua
cac dudng diém (marquee) nhu thanh tiéu de dong
(banner chir,anh chay), vira hién thi dong ho, vira phat
nhac, vura cho game, vira hoat anh (animated

|mages) . > Trang Web that bat mat (eye-catching) va
quyeén ri (captlvatlng)

1 Quan ly duwoc théi gian trong cac irng dung nhuw thi
online, thoi gian choi mot tro chol.



9.3- Ludng trong Java

2 Main thread - luéng chinh : 1a ludng chra cac
ludng khac. Bay chinh 1a ludng cho Java.
Application hién hanh (mwc toan application).

1 Child thread - ludng con : 1a ludng dwoc tao ra
t ludng khac.

1 Khi 1 appllcatlon thwe thi, main thread duwoc
chay, khi gap cac phat bleu phat sinh Iuong con,
cac ludng con dwoc khéi tao. VVao thoi diém
ludng chinh két thuc, application két thuc. -;;‘,‘555 Thread

2 Java cung cap l&p Thread
mé ta 1 ludng trong gdi java.lang




9.4- Trang thai cta luéng

A — - Sinh ra (Born)
Hét thoi gian ngu new Thread()

\ Qady ) notify() notify()

start()

Pang cho Ngu 1 lac Bi tam hoan Bi khéa
(Waiting ) ( Sleeping ( Suspended (Blocked

A y runo y

wait() sleep() wait()

\ 4
Dang chay
( Running )
khi ch& cac bién

\ l stop() hay chay xong ¢6 nhv xuat/nhap

Hanh vi dé budc .

N 2 Pa cheét

luong chuyén (Dead )
trang thai




Trang thai cia luéng

8 MOt ludng sau khi sinh ra (born) khéng dwgc chay ngay
ma chi la san sang (ready) chay. Chi khi nao phwong
thire start() dwoc goi thi lubng maéi thwe thi (chay code
phwong thire run()).

1 Ludng dang thwe thi co thé bi tam ngwng bang phuwong
thire sleep() mot thoi khoang va sé lai ready sau khi dao
han th&i gian. Ludng dang ngu khéng st dung tai
nguyéen CPU.

% Khi nhiéu ludng cling dugc thue thi, néu c6 1 ludng gitr
tai nguy@n ma khéng nha ra sé lam cho céc ludng khac
khong dung dwoc tai nguyén nay (dm tai nguyén). pé
tranh tinh hudng nay, Java cung cap co ché Wait-
Notify (doi-nhén biét) va co ché nay dwoc trinh bay o)
muc sau. Phwong thire wait() gitp dwa 1 ludng vao
trang thai cho.



Trang thai cia luéng

B Khi mot ludng bi tam ngwng hay bi treo, ludng
rol vao trang thai tam hoan (suspended).
Phwong thire suspend()- version ci/ wait()
trong Java 2 dung cho muc dich nay.

1 Khi 1 suspended thread dwgc mang ra thyc thi
tiép, trang thai cua Iuong la resumed. Phwong
thirec resume() — version cd/ notify() trong
Java 2 dwoc dung cho muc dich nay.

1 Khij 1 Iuong ch® bién ¢d nhw xuat/nhap di liéu.
_udng roi vao trang thai blocked.

& Khi 1 luong thire thi xong phwong thire run() hay
gap phwong thirc stop(), ta noi ludng da chét
(dead).




9.5- Lap trinh ludng trong Java

2 Cach 1: Xay dwng 1 I&p con cua Io’p
JEVCE Iang Thread, override hanh vi run() dé phu
hop voi muc dlch bai toan.

1 Cach 2: Xay dwng 1 I&p c6 hién thuwce interface
Runnable

— Khéng can import java.lang vi 1a goi co’ ban.
— java.lang.Thread la I&p Java xay dwng san da hién
thwe interface Runnable.

— Interface java.lang.Runnable chi cé 1 method run()
— Tham khao thém trong gdi java.lange



Tham khao I&p Thread

‘A Thread (Java 2 Platform SE 5.0) - Microsoft Internet Explorer

File Edit Miew Favaorites  Tools  Help

@Back - \‘_J D @ ;j @, Search MFavarltes @ D_:i "“ﬁ |_] _J '@J ﬁ ﬁ

! Address |@ File: }/}C: [Program: 20Files | Java/docs) apifjavalang) Thread. html#rung)

javalang
Class Thread

Jawa. lang. Jbject

I—ja'l.ra.la.ru_:[. Thread

All Implemented Interfaces:
Eunnable

pubhlic class Thread
extends Chiject
implements Funnakble

A fhread 1 a thread of execution i a program. The Java Virtual Machine allows an application to have multiple threads of
EXECUON running concurtently.

Every thread has a prionty. Threads with higher prionty are executed in preference to threads wath lower prionty. Each thread may
of may not alse be matked as a daemon. When code running in some thread creates a new Thread obiect, the new thread has itz
priotity wutially set equal to the priotity of the creating thread, and 15 a daemon thread if and only if the creating thread 1z a daemon,

“When a Tava Virtual Machine starts up, there 15 usually a single non-daemeon thread (which typically calls the method named main
of some designated class). The Java Virtual Machine continues to execute threads untd either of the following occurs:

:ﬂ MMy Compuker




9.5.1- Tao ludong la I&p con cua lop Thread

class MyThread extends Thread
{ // dir liéu + hanh vi cua |&p
public void run()
{ // hién thwc code phu thudc bai toan

}



9.5.2- Tao ludng vai interface Runnable

class MyThread implements Runnable
{ //di liéu + hanh vi cua |&p

public void run()

{ // hién thwc code phu thudc bai toan

}



9.5.3- Khai tao va thwe thi 1 ludng

MyThread t = new MyThread(); //tao 1 luong
t.start(); Il chi thi cho luong thwe thi

Hanh vi start() sé tw dong goi hanh vi run()



9.5.4- Thread Constructors

1 Thread ()

31 Thread (Runnable target)

31 Thread (Runnable target, String Name)

3 Thread (String Name)

3 Thread (ThreadGroup group, Runnable target)

3 Thread (ThreadGroup group, Runnable target, String Name)

31 Thread (ThreadGroup group, Runnable target, String Name,
long stacksize)

8 Thread (ThreadGroup group, String Name)

m target : luong cha
B name: tén goi cua luong dworc tao ra



9.5.5- Hai loai luéng

1 Luong Daemon: ludng hé thong, chay &
murc nén (background- chay ngam), 1a
nhirng lubng cung cap cac dich vu cho cac
ludng khac. Cac qua trinh trong JVM chi
ton tai khi cac luéng daemon tén tai. JVM
cé it nhat 1 ludng daemon 13 luéng
“garbage collection”

1 Ludng do user tao ra.



9.5.6- Methods théng dung cua |&p Thread

static int enumerate (Thread

[11)

Sao chép cac luong dang tich cuc vao 1
mang tir cac nhdm luong va nhém con
cua chung.

final String getName()

Lay tén cua luong

final boolean isAlive()

Kiém tra luong con song hay khong?

final void setName( String
NewName)

D3t tén madi cho ludng

final void join () throws
InterruptedException

Cho luéng nay chét

public final boolean

IsDaemon()

Kiém tra xem luong ndy cé phai la
ludng daemon

void setDaemon(boolean on)

on=true : luong I4 daemon
on=false : ludng cua user




9.5.6- Methods théng dung cua |&p Thread

Method Muc dich

static void sleep (long| Tri hodn luong 1 thai gian
milisec)

void start() thuc thi luong

static int activeCount() |Dém so6 luong dang tich cuc

static void yield() Tam dung luong hién hanh dé cac
ludng khéc ti€p tuc thuc thi




Minh hoa tao ludng v&i I&p Thread

// Threadl.java — Minh hoa tao luong v&i I&p Thread
class Threadl extends Threagl )
{ public void Create() // tao ludng con cua luong cha hién hanh
{ Thread t = new Thread (this);
t.start();
}
public void run() // override hanh vi run()
{ System.out.printin("This is child thread.");
}
public static void main (String argsl])
{ System.out.printin("This is main thread.");
Threadl t= new Th(ead 1();
t.Create(); // tao luéng con Két quia:
} This is main thread

} This is child thread
Pres any key to continue




Minh hoa tao ludng v&i I&p interface Runnable

class Thread2 implements Runnable RGEc T tINo T Eie

{ public void Create() interface Rune}ble, phai
_ khai bao 1 déi twong
{ Thread t = new Thread(this); Thread va goi hanh vi

t.start(); start() dé 2328 vi ndy goi
}

public void run()77imp|ement the run () method
{ System.out.printin("This is child thread."); }

public static void main (String argsi])

{ System.out.printin("This is main thread.");
Thread2 t= new Thread2(); t.Create();

Két qua:
} This is main thread

This is child thread
Pres any key to continue




MInh hoa mot sd methods clia Thread

class Thread3 implements Runnable // Thread3.java
{ Thread t1,t2;

Thread3()

{ t1= new Thread(this); Két qua la 4 luong
tl.start(); /[ t1 is an user-defined thread , LA
t2= new Thread(this); tich cwe : luong gom
t2.setDaemon(true); // t2 is a daemon thread rac, I‘{OHQ me va 2

} ludng t1,t2.

public void run()

{ int n= Thread.activeCount(); / Dém s6 luéng dang tich cwc trong JVM
System.out.printin("Number of active threads:" + n);
String tIName = t1.getName(); // 13y tén cuta 2 luong
String t2Name = t2.getName();

System.out.printin("Name of t1 thread:" + t1IName); Két qua
System.out.printin("Name of t2 thread:" + t2Name); This is main thread.
System.out.printin("ls t1 thread a daemon? :" + tl.isDaemon()); Number of active threads:4
System.out.printin("Is t2 thread a daemon? :" + t2.isDaemon()); Name of t1 thread:Thread-1
System.out.printin("Is t1 thread alive? :" + tl1.isAlive()); Name of t2 thread:Thread-2
System.out.printin("Is t2 thread alive? :" + t2.isAlive()); Is t1 thread a daemon? :false

} Is t2 thread a daemon? :true

public static void main (String argsl]) Is t1 thread alive? :true

{ System.out.printin("This is main thread."); Is t2 thread alive? :false
Thread3 t= new Thread3(); Press any key to continue...

}
}

Tén mac dinh cta luong la Thread-n, v&i n la s6 thir tw khi luong dworc tao ra



Minh hoa vé trang thai ca ludng

class Thread4 extends Thread// // Thread4.java
{ Thread t;
Thread4()
{ t= new Thread(this);
System.out.printin("t thread is born and ready."); t.start();

}
public void run()
{try
{ System.out.printin("t thread is running.");
t.sleep(5000);
System.out.printin("t is awaked and running again after 5 secs.");
}
catch( Interrupteo!Exception e). | Déng nay xuét sau 5 gidy
{ System.out.printin("thread is interrupted!"); so v&i dong truéc
}
} . . . . .
pUb“C static void main (St”ng args[]) t thread is born and ready.
{ new Thread4(); t thread is running.
} t is awaked and running again after 5 secs.

Press any key to continue...

}



9.6- DA wu tién cla ludng

Céc ludng cung chia sé thoi gian ciia CPU - Ludng &
cuOi hang doi sé lau dwgc CPU thwce thi 2> C6 nhu cau
thay doi do wu tién cua ludng. Java cung cap 3 hang mo
td d6 wu tién clha 1 ludng (cac do wu tién khac dung 1 sb
nguyén tr 1.. 10).

NORM_PRIORITY :mang tri 5
MAX_ PRIORITY : mang tri 10
MIN_PRIORITY :mangtri 1

Po wu tién mac dinh cda 1 ludng la
NORMAL_PRIORITY. Ludng con c6 cung dd wu tién voi
ludng cha (do d&c diém thira ké).



Thao tac véi dd wu tién cia ludng

1 final void setPriority( int newPriority)
1 final int getPriority()

Nhw vay, cac dieu kién dé 1 luong khéng dwoc
thwc thi:

2 Ludng khdng co dwgc do wu tien cao I
danh lay thoi gian cua CPU.

_udng bi cwdng blrc ngl bang hanh vi sleep().
_udng bi chd do hanh vi wait().

_udng bj twdng minh nhan hanh vi yield().
_udng bi khéa vi dang ch& 1/0




Minh hoa vé dd wu tién cda ludng

class Thread5 extends Thread// Thread4.java

{

public void run()

{ Thread Child = new Thread(this);
Child.setName("Child thread");
System.out.printin("Name of current thread:" +

Thread.currentThread().getName());

System.out.printin("Piority of current thread:"
+ Thread.currentThread().getPriority());

System.out.printin("Name of child:" +
Child.getName()); Name of current thread:Parent thread

System.out.printin("Priority of child:" + Piority of current thread:>

. A 3 Name of child:Child thread
Child.getPriority()); Priority of child:5

} Press any key to continue...
public static void main (String argsl])

{ Thread5 t = new Thread5();
t.start(); Néu trong main(), thém déng

t.setName("Parent thread"); :as ifli':tr:ﬁﬁ; ;rt‘f:”a; 3?29 t.start();

}
}



9.7- Béng bd céc ludng

2% Tinh hudng: Co hai ludng t1, t2 cung truy xuat 1
doi twong di liéu 13 bién m. t1 mudn doc bién m
con t2 muodn ghi bién m. > di¥ liéu ma t1 doc
dwoc co thé khdng nhat quan.

> Néu dé cho t2 ghi m trwére roi t1 doc sau thi t1
doc dwoc di liéu nhat quan tai thdi diém do.

> Can cé co ché dé chi cho phép 1 lubng dworc
truy xuat di¥ liéu chung (shared data) tai 1 thoi
diem.

1 > Ky thuat nay goi la “DONG BO HOA -
SYNCHRONIZATION”



Ky thuat co’ ban vé dong bd hoa

8 Taora1doi twong quan Iy sw dong bd cla 1 thao tac
dir liéu cua cac Iuong bang cach thuc thi hd mot tac vu
cla cac ludbng mai lan chi cho 1 lubng bang tr khoa
synchronized

1 Moi doi twong lubng deu dwoc doi twong quan ly nay
quan sat (MONITOR) bang cach cho moi doi two’ng
ludng c6 di liéu 1a doi twong monitor nay va thay vi
phai 1am 1 tac vu thi nho doi twgng monitor lam ho
hodc |4 1 bién boolean dé nhan biét da cé 1 ludng
dang thuwc thi.

1 - Ludng dang dwoc chiéu co goi la luong dang cé
monitor



Minh hoa vé déng bd cac luéng bang MONITOR

Chwong trinh sau sé xuat 3 s6 10,11, 12 ra man hinh, méi s6 dwoc 1
ludng thwec thi.

// Monitorl.java — L&p lam nhiém vu xuat hé 1 s6 num
class Monitorl
{ synchronized void Display (int num)

{ System.out.printin("Output"” + num +" - done.");

try
{ Thread.sleep(500); // current thread sleep 1/2 sec

}
catch (InterruptedException e)
{ System.out.println ("Thread is interrupted!");

}
}

}
\

Tt khoa synchronized khai bao c¢é quan ly viéc dong bd cac ludng



Minh hoa vé dong bd cac luéng bang MONITOR

class OutNum implements Runnable // luong

{ Monitor1 monitor; // Luéng c6 di¥ liéu la monitor
int number; // d liéu can xuat
Thread t;
/| hanh vi xuat n v&i Monitor1 cé tén moni
OutNum(Monitorl moni, int n)
{ monitor= moni;

number = n:
t = new Thread(this);
t.start();

}

Il khi luéng chay, so number dwoc xuat b&i monitor
public void run() { monitor.Display(number); }

}




Minh hoa vé dong bd cac ludong bang MONITOR

class Synchro // I&p cua chwong trinh chinh 3 ludng cb 3 tri
{ public static void main (String argsi]) khac nhau la
{ Monitorl monitor = new Monitor1(); 10,11, 12 nhwng
int num = 10; co chung 1
OutNum Objl = new OutNum(monitor,num-++); monitor
OutNum Obj2 = new OutNum(monitor,num-++); [EEREEICAIL
: ] do
OutNum Obj3 = new OutNum(monitor,num++);
// walit for 3 threads to end

18

{ Obj1.t.join(); Output 10 - done.
Obj2.t.join(); Output 11 - done.
Obj3.t.join(); Output 12 - done. |

1 Press any key to continue....

catch(InterruptedException e)
{ System.out.println ("Thread was interrupted!"); }

}
}



Ky thuat dong bd ludng theo khoi

1 Dong bo mot khoi tac vu.
1 Ngwo’l |ap trinh co thé khong muodn dung

cac synchronized method dée dong bd
truy xuat dén doi tuo’ng

1 Cac Io’p dwoc cung cap boi cac thw vién
hay do "mot ai d6” cung cap — lop da xay
dwng- nén khong thé thém tir khoa
synchonized vao dwgc cac method
nay.



Ky thuat dong bd ludng theo khoi

2 CU phap dong bd khoi

synchronized (Object)

{ <cac I&i goi methods cua Object
can phai dwoc dong bo>

}

1 Budc phai c6 { } du chi c6 1 phat biéu



Minh hoa dong bd khoi

Chwong trinh sau viét lai chwong trinh trwérc, bé qua tir khoa

synchronized trong I&p Monitor1 ( & day goi la I&p Monitor2)

class Monitor2 // Monitor2.java
{ void Display (int num)
{ System.out.printin("Output " + num + " - done.");

try
{ Thread.sleep(500); // current thread sleap 1/2 sec

}

catch (InterruptedException e)
{ System.out.printin ("Thread is interrupted!");

}



Minh hoa déng bd khoi

class Synchro
{ public static void main (String argsl])
{ Monitor2 monitor = new Monitor2();
int num = 10;
OutNum Objl = new OutNum(monitor,num++);
OutNum Obj2 = new OutNum(monitor,num-++);
OutNum Obj3 = new OutNum(monitor,num++);
/[ wait for 3 threads to end
try
{ Objl.t.join();
Obj2.t.join();
Obj3.t.join();
}
catch(InterruptedException e)
{ System.out.printin ("Thread was interrupted!");

}



Minh hoa déng bd khoi

class OutNum implements Runnable
{ Monitor2 monitor;

Int number:

Thread t;

OutNum(Monitor2 moni, int n)

{ monitor=moni;

number = n;
t = new Thread(this);
t.start();

}

public void run()
{ synchronized (monitor)
{ monitor.Display(number);

}
}
}




Minh hoa dong bd khoi



9.8- Deadlock

1 Deadlock — tinh hudng bé tac, dong bang- xay
ra khi cac ludbng ché tai nguyén (monitor) cla
nhau_hinh thanh moét chu trinh. Deadlock hiém
Khi xay ra.

I Minh hoa: DeadlockDemo.java



Giai thich DeadlockDemo class

1 (rng dung c6 2 ludng :Ludng t1 trong doi twong d1,
ludng t2 trong ddi twong d2

Monitor cua t1 lai la d2 va monitor cua t2 lai la d1 (tréo
nhau).

Ca 2 ludng cung goi hanh vi synchronized run() va cung
ngu 300 mili gidy.Vi chia sé thoi gian CPU nén t1 ngu
trwde va t2 ngu sau (xem phwong thiee run()).

Khi t1 thire day (wake up), phwong thirc Synchro() cua
doi twong monitor cua d2 (chtra luong t2) dwoc gai nhwng
ludbng t2 dang ngl nén phwong thirc nay chwa thé thuc
thi.

Khi t2 thire day (wake up), phwong thirc Synchro() cua
doi twong monitor cua d1 (chtra ludng t1) dwgc goi nhuwng
ludng t1 cling dang ngl nén phwong thirc nay chwa thé
thwce thi.

Nhuw vay chuwong trinh sé€ dong bang (blocked) khéng lam
gi dwgc nira.



9.9- Co ché chd- nhan biét

1 Java cung cap san mdt co ché giao tiép
liEn qua trinh (inter-process mechanism)
dé cac ludng c6 thé goi nhau (yéu cau
nhau) s dung cac final methods cua I&p
Object: wait() , notify() , notifyAll(). Nhw
vay moi I&p déu co thé st dung ching va
cac phwong thirc nay chi c6 thé duwoc goi
trong cac synchronized methods.



Co ché wait-notify

1 Phwong thire wait() : Ludng nha monitor dé di
vao trang thai sleep cho dén khi 1 lubng khac
vao cung monitor va goi phwong thirc notify.

1 Phu’o’ng thire notify() Luong thirc day (wake
up) va nhan biét (notify) rang ludng thir nhat da
goi wait().

1 Phu’o’ng thuec notlfyAII() banh thuc tat ca cac
udng dang ngu dé chung biét rang Iuong hién
nanh da goi phwong thire wait(). Khi tat ca cac
udng dang ngu thirc day, ludng co6 wu tién cao
nhat sé€ nam gilr monitor va thirc thi.




Chu y doi v&i phwong thire wait

1 Ludng goi phwong thirc wait() sé nha
CPU, th6i khong dung CPU nira.

1 Ludng goi phwong thirc wait() s& nha
monitor, thoi khong khoa (lock) monitor
nira.

1 Ludng goi phwong thire wait() sé dwoc
dwa vao danh sach hang dgi monitor
(monitor waiting pool)



Chu y doi v&i phwong thrc notify

1 MOt lubng dang ngl dwoc dwa ra khoi
monitor waiting pool va di vao trang thai
ready.

1 Ludng vira thire giac (notify) phai gianh lai
monitor va khoa monitor lai khong cho
ludng khac chiém dé lubng nay dwoc thwe
thi.



Chu y doi v&i phwong thire notifyAll

1 Luong dang thwc thi canh bao cho tat c3
cac lubng dang ngu rang “T6i di ngu day,
cac ban day dé lam viéc”.

1 Ludng & dau danh sach monitor waiting
pool duwgc vao trang thai ready



Bai toan 5 triét gia an t6i voi 5
chiéc dla



9.10- TOm tat

Ludng la bién phap chia cong viec thanh cac don vi cu thé
(concrete) nén cé thé dwoc dung dé thay thé vong Iap.

Lap trinh da Iuong lam tang hiéu suat CPU trén nhirng hé
thong "ban rgn”. Tuy nhién hiéu suat cla tirng ng dung lai bi
giam dang ké (cham ba bdn lan do cac tac vu dong bo hoa),
qua trinh bién dich cling cham vi trinh bién dich phai tinh toan
co ché quan ly cac ludng. Do vay trong calic &ng dung doi hai
yéu t6 hiéu suat thdi gian la quan trong, nén tranh str dung ky
thuat dong bd héa. = Nhiéu 1ap trinh vién khéng thich lap
trinh da Iuong ma chi dung lap trinh lap trinh don ludng dé
tang hiéu suat cua wrng dung.

Java cung cap k¥ thuat lap trinh da ludng bang I&p Thread va
Interface Runnable.

Khi 1 &'ng dung Java thuc thi, co 1 ludng dang chay do la
ludng chinh (main thread). Luong chinh rat quan trong vi (1)
Pay [a ludng c6 thé sinh ra cac Iuong con, (2) Quan ly viéc két
thuc wng dung vi ludng main chi két thic khi tAt ca cac ludng
con clia né da két thuc.



Tom tat

1 Hién thwc 1 ludng bang 1 trong 2 céach:

1 Hién thwc 1 16p con cua I6p Thread, override phuwong thirc
run() cia I&p nay.

1 Khai bao |&p ma ta xay dwng la implement cua interface
Runnable va dinh nghia phwong thirc runy().

1 Mbi java thread c6 1 dd wu tién ti 1 (MIN) dén 10 (MAX) el
5 14 tri mac dinh. JVM khong bao gid thay d6i do wu tién cua
ludng.

1 Co 8 contructor cua I&p Thread nhwng 2 constructor thuwdng
dung: Thread() va Thread(String TénLuong),
Thread(PoiTwongChira).

1 Cac phwong thire Thread.suspend(), Thread.resume(),
Thread.stop() khong con duwgc dung nira ké tir Java 2.

| Luong daemon 13 ludng chay ngam_ nham cung cap dich vu
cho cac ludng khac. Néu mudn 1 ludng la daemon, hay dung
public final void setDeamon (boolean) va kiém tra 1 lubng
co la daemon hay khdéng, hay dung public final boolean
IsDaemon().



Tom tat

D{ liéu cé the bi mat nhat quan(hw hong) khi co6 2 ludng
cung truy xuat dir lieu tai cung 1 thoi diém.

Pong bd 1a 1qué trinh bao dadm tai nguyén (d liéu,

file,...) chi dwoc 1 Iuong st dung tai 1 thoi diem., Tuy
nhlen chi phi cho viéc Jay lai lam giam hiéu suat thoi
gian cta &ng dung xuong 3, 4 lan.

Phwong thire wait() sé lam 1 ludng di vao trang thai
ngu.

Phwong thirc notify() s& danh thrc ludng thir nhat trong
danh sach lubng dang cho trén cung 1 doi tweng
monitor. , ‘
Phwong thirc notifyAll() sé danh thire tat ca cac ludng
trong danh sach lubng dang cho trén cung 1 déi twong
monitor.

Deadlock xay ra khi 2 Iuong cO s phu thudc vong trén

mot cap doi fwong quan ly viéc dong bd (synchronized
object).



Xin cam on



