BAI GIANG LAP TRINH JAVA
GV : HUYNH CONG PHAP



Chuong 1

Gidi thieu ngon ngur
lap trinh Java



Giéi thiéu
e Su phat tri€én clia Java
* Hudng t&i nguoi dung

* Gibng vai C/ C++



Cac dac trung cua Java

Pon gian

Hudng doi tuong
Péc lap phan cling
Manh

Bao mat

Phan tan

Pa ludng

bong



Cac chuong trinh dich
truyén thong
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Chuong trinh dich Java
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Cac loai chuong trinh Java

Applets

Ung dung déc 1ap (console Application)
Ung dung giao dién (GUI Application)
Servlet

Ung dung cd sé dii liéu



May ao Java

e La mOt phan mém dua trén co sé may tinh do
 La tap hop cac lénh logic dé xac dinh hoat
ddng cua may tinh
e Duoc xem nhu la mot hé diéu hanh thu nhd
* N6 thiét 1ap I6p triru tuong cho:
— Phan cling bén dudi
— Hé diéu hanh
— Ma da bién dich



Qua trinh dich chuong trinh
Java

 Trinh bién dich chuyén ma ngudn thanh tap
cac Iénh khoéng phu thudc vao phan cing cu
thé
* Trinh théng dich trén moi may chuyén tap
lénh nay thanh chuaong trinh thuc thi
* May a0 tao ra mOt moi truong dé thuc thi cac
|énh bang céach:
— Nap céc file .class
— Quanly bd nhé
— Don “rac”



Trinh dich Java
Java Development Kit

e Java 1.0 - SU dung lan dau vao nam
1995

e Java 1.1 — Pua ra nam 1997

e Java 2 — Phién ban mdi nhat



Bo cong cu JDK

Trinh bién dich, 'javac’

- Javac [options] sourcecodename.java
Trinh théng dich, ‘java’

- Java [options] classhame

Trinh dich nguagc, ‘javap'

- Javap [options] classhame

Cong cu sinh tai liéu, 'javadoc’

- Javadoc [options] sourcecodename.java



» Chuong trinh tim 106i - Debug, 'jdb*

— jdb [options] sourcecodename.java

- Jdb -host -password [options]
sourcecodename.java

* Chuaong trinh xem Applet ,
‘appletviewer

— appletviewer [options]
sourcecodename.java / url



Cac goi chuan cua Java

* java.lang

* java.applet

* java.awt

* java.lo

* java.util

* java.net

* java.awt.event
* java.rmi

* java.security
* java.sql



Cac dac trung mdl cua
Javaz2

Swing

Kéo va tha

Java 2D API

Am thanh
RMI



Chuong 2
Cac phan tu co ban ngén nglr Java



Cau tric mot
chuong trinh Java

» Xac lap thdong tin moi truong
« Khai bdo I6p doi tugng (Class)
« CAc thanh phan (Tokens):
—Pinh danh
— Tu khoéa / tu du phong
— Ky tu' phan cach
— Nguyén dang (Literals)
— Toan tu




Vi du moOt chuong trinh Java
mau
// This is a simple program called “Ex1.java”

class Ex1

{

public static void main(String args| ])
{
System.out.println(“My first program in Java”);
}
}



Bién dich chuong trinh java

 ..\Jdk\bin>javac Ex1.java
* .\jdk\bin>java Ex1

¢ Két qua:



Truyén doi s6 trong dong Iénh

class Pass

{

public static void main(String parameters| ])

{
System.out.println("This is what the main method
received");
System.out.println(parameters[0]);
System.out.println(parameters[1]);
System.out.println(parameters[2]);

}
}



Truyén doi s6 trong dong Iénh
(Tiép theo...)

Hg CAWINMTASystem3Z2hemd. exe

D:“TEMP>*>java Pass We Change Lives
This is what the main method received




CAc phan tUr co ban clangon nglr
Java

* Lép va phuong thuc (Classes &
Methods)

e Kiéu d{ liéu

e Bién so

e Toan tu

e Cau trac diéu khién



LS&p trong Java

* CU phap khai bao I6p (Class)
class Classname

{

var_datatype variablename;

met_datatype methodname(parameter_list)



WUSH UM ER
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N Addrass

Car modeal

Salesperson name

HITHIT
Accept Customer Name

Caleulate invoice Amount




Céac 16p 16ng nhau (Nested
Classes)

Viéc dinh nghia mot I16p bén trong mot 16p
khac dudc goi la “xép 16ng” (Nesting)
Cac kiéu xép long:
Tinh (Static)
bong (Non-static)



Kieu dii lieu cd s6 (Primitive Data Types)

Kieu dii lieu tham chiéu (Reference data types)



Kiéu d liéu co sd

byte
char
boolean
short

Int

long
float
double



Kiéu d{r liéu tham chiéu
* Mang (Array)

* L4p (Class)

* |nterface



Ep ki€u (Type Casting)

e Ki€u d{r liéu nay duoc chuyén doi
sang mot ki€u d{r liéu khac
* Vidu
float c = 34.89675f:;
int b = (int)c + 10;



Bién s

« Khai b&o bién s6 gom 3 thanh phan:
— Kiéu d{t liéu clia bién so
— Tén bién
— Gia tri ban dau cula bién (khong bat budc)
* Cu phéap
datatype identifier [=value]|,
identifier[=value]...];



Nhing tu khda cua Java

abstract | boolean breal byte

case catch char class
const continue default do

double | else extends final
finally float for goto

if implements | import instanceof
int interface long native
new package private protected
public return short static
super switch synchronized | this
throw throws transient try

void volatile while




Khai bao mang
« Ba cach dé khai bao mang:
— datatype identifier [ |;

— datatype identifier [ ] = new
datatype[size];

— datatype identifier [ ]= {valuel,value2,
....valueN};



Phuong thuec
(Methods In Classes)

Phuong thuc dugc dinh nghia nhu la

mot hanh dong hoac moét tac vu that su

cUa doi tuong

Cu phap

access_specifier modifier datatype
method_name(parameter_list)

{
[Ibody of method

}



Vi du vé st dung phuong thic

class Temp {
static int x = 10; // variable
public static void show( ) { // method
System.out.println(x);

}

public static void main(String args| ]) {
Temp t = new Temp( ); // object 1
t.show( ); // method call
Temp t1 = new Temp( ); // object 2
tl.x = 20;
t1.show( );



Access specifiers
* public
* private

* protected



Method Modifiers

static
abstract

final

native
synchronized
volatile



Nh{rng phuong thic dugc nap chéng :
(Methods Overloading)

* Nh(ing phuong thic dugc nap chong :
- Cung & trong mot 16p
- CO cung tén
- Khéc nhau vé danh sach tham s6
* Nhiing phuong thic duoc nap chong la

mot hinh thdc da hinh (polymorphism)
trong qua trinh bién dich (compile time)



Ghi dé phuong thurc
(Methods Overriding)

* Nhirng phuong thic dugc ghi de:
- C6 mat trong I0p cha (superclass) cling nhu
|0p ké thua (subclass)
- buogc dinh nghia lai trong I6p ké thua
(subclass)

* Nhirng phuong thuc dugc ghi de la mot
hinh thic da hinh (polymorphism) trong
gua trinh thuc thi (Runtime)



Phuong thdc khai tao
(Class Constructors)

La moét phu‘dng thic dac biét dung d€ khai
tao gia tri cho cac bién thanh vién cla I6p doi

tugng
Co cung tén vdi tén IGp va khong c6 gia tri tra
vé

Puoc goi khi doi tuong duoc tao ra

Co 2 loai:

— Tuong minh (Explicit constructors)

— Ngam dinh (Implicit constructors)




Phuong thirc khéi tao cuia I6p dan xuat
(Derived class constructors)

* CO cuing tén vai I&p dan xuat (subclass)

 Ménh dé goi constructor cla Idp cha
(superclass) phai la ménh dé dau tién
trong constructor cla I6p dan xuat
(subclass)



Cac toan tu

* Cac loai toan tu:
— Toan t& s6 hoc (Arithmetic operators)
— Toan tu dang Bit (Bitwise operators)
— Toan tU so sanh (Relational operators)
— Toan tu logic (Logical operators)
— Toan tur diéu kién (Conditional operator)
— Toan tu gan (Assignment operator)




Toan tir s6 hoc
Arithmetic Operators

Addition (Phép cong)
Subtraction (Phép tru)
Multiplication (Phép nhan)
Division (Phép chia)
Modulus (Lay sO du)
Increment (Tang dan)
Decrement (Gidm dan)



U U U U T

p cOng va gan

p tru va gan

D nhan va gan

0 chia va gan

p lay s6 du va gan




Toan tu Bit
(Bitwise Operators)

Phu dinh (NOT)
Va (AND)
Hoac (OR)
Exclusive OR
Dich sang phai (Shift right)
Dich sang trai (Shift left)



Toan tu so sanh
(Relational Operators)

So sanh bang

So sanh khac

Nho hon

LN hon

Nho hon hodc bang
LGn hon hoac bang



Toan tu Logic
(Logical Operators )

&& Logical AND
| Logical OR
| Logical unary NOT




Toan t’ diéu kién
(Conditional Operator)
Cu phap
Biéu thurc 1 ? Biéu thic 2 : Biéu thuc 3;

Bi€u thirc 1

Piéu kién ki€u Boolean trd vé gia tri True
hoac False

Biéu thurc 2

Tra vé gia tri néu két qua clla ménh dé 1 la
True

Biéu thurc 3

~n T4 [ ] n n 2? 2? ~n AN
TrA VA AR tr1 nA1T LAY AiA ~11a mAnh AA 1 1A



Toan tU gan
(Assignment Operator)
= Assignment (Phép gan)
Gia tri c6 thé duoc gan cho nhiéu bién so

e Vidu
a=b=c=d=90;



Thi tu uu tién cla cac toan tu

Thu tu Toan tu
1. trong ngodc tinh trudc
2. Céac toan tU don nhu +,-,++,--
3. C4c toan tU sO hoc va cac toan tU dich

nhu *,/,+,-,<<,>>

4. C4c toan tU quan hé nhu >,<,>=<===!
5. C4c toan tU logic va Bit nhu &&,I1,&,I,/
5. C4c todn tU gdn nhu = *=,/=,+=,-=

Thir ty clia cac todn tl c6 thé dugc thay doi bang cach
sU dung cac dau ngodc don trong ménh dé



CAac ki tu dinh dang xuat d{t liéu
(Escape Sequences)

Escape

Mbo ta
Sequence

\n Xubng dong moi

\r Chuyén con tré dén dau dong hién hanh

\t Chuyén con tr® dén vi tri dUng Tab ké

ti€ép (ky tu Tab)
\\ In dau \
\’ In dau nhay don ()
\’ In dau nhay kép (**)




CAac lénh diéu khién

« Piéu khién ré nhanh:
— Ménh dé if-else
— Ménh dé switch-case

e Vong lap (Loops):
— Vong lap while
— Vong lap do-while
— Vong lap for



Lénh if-else

* Cuphap
If (condition)

{

actionl statements;

}

else

{

action2 statements;

}



Lénh switch-case
* Cuphap

switch (expression)
{
case 'valuel': actionl statement(s);
break;
case 'value2': action2 statement(s);
break;

case 'valueN': actionN statement(s);
break;



Lénh lap while

Cu phéap

while(condition)

{

action statements;



Lénh lap do-while

* Cl phéap

do
{

action statements;

} while(condition);



Vong lap for

* Cu phap
for(initialization statements; condition;
Increment statements)

{

action statements;






Chuong 3

Goi & Interface
(Packages & Interfaces)



Gidl thieu

*Nh{rng thanh phan co ban cla 1 chuong
trinh Java:

— GOi (Packages)

— Giao dién (Interfaces)

*Nh{rng phan clla mot chuong trinh Java:

— Lénh khai bao géi(package )

— Lénh chi dinh géi dugc dung (Lénh import)

— Khai bao I6p public (mot file java chi ch(a 1 16p
public class)

— Cac 1Gp khac (classes private to the package)

*Tap tin ngudn Java c6 thé chira tat ca hodac
mot vai trong sO cac phan trén.



Interfaces

Chuong trinh Java chi c6 thé ké thia
tU 1 16p duy nhat trong cung MmOt thoi
diém, nhung co thé dan xuat cting ltc
nhiéu Interfaces

Khdng dugc phép c6 nhing phuong
thUc cu thé (concrete methods)
interface can phai dugc hién thuc
(Implements).



Cac budc tao interface

Pinh nghia Interface
Bién dich Interface
Hién thuc Interface

Tinh chat cla interface:

- Tat cd phuong thic trong interface phai la
public.

- Cac phuong thuc pha| dugc dinh nghia
trong I&p dan xuat giao dién do.



Su dung Interface

» Khong thé dan xuat ttr [6p khac, nhung c6 thé
dan xuat tu nhing interface khac

* Néu mot I6p dan xuat tu mot interface ma
interface do dan xuat tU cac interface khac thi
I6p d6 phai dinh nghia tat cd cac phuong
thirc c6 trong cac interface d6

» Khi dinh nghia mét interface mdi thi mét kiéu
d{r liéu tham chiéu cling duoc tao ra.



GOi (Packages)

 Tuong tu nhuthu muc luu trr nhing
|Op, interface va cac goi con khac. D6
la nhing thanh vién cua goi



« Nhirng uu diém khi dung géi (Package):

- Cho phép t6 chirc cac I6p vao nhiing don vi
nho hon

- Giup tranh dugc tinh trang trung lap khi dat
téen.

- Cho phép bao vé céac I6p doi tugng

- Tén goi (Package) c6 thé dugc dung dé
nhan dang chic nang cua céac I6p.



Nhing luu y khi tao goi:

— Ma ngudn phai bat dau bang 1énh ‘package’

— Ma& nguon phdi nam trong cung thu muc mang tén
cua goi

— Tén goi nén bat dau bang ky tu thuong (lower case)
d€ phan biét giCra |6p doi tugng va goi

— Nhiing Iénh khéac phai viét phia dudi dong khai bao
g6i la ménh dé import, ké dén la cac ménh dé dinh
nghta |6p do6i tuong

— Nhimg I6p do6i tugng trong goi can phai duoc bién
dich

— P& chuong trinh Java c6 thé st dung nhimng goi
nay, ta phai import gbi vao trong ma nguon



* Import goi (Importing packages):
- Xac dinh tap tin can duogc import trong goi
- Hodc c6 thé import toan b0 goi



Cac budc tao ra goi (Package)

* Khai bao goi

* Import nhiing go6i chuan can thiét

« Khai b&o va dinh nghta cac 16p doi
tuong co trong gol

* Luu cac dinh nghfa trén thanh tap tin
java, va bién dich nhiing 16p do6i tuong
da dugc dinh nghia trong goi.



Su dung nhiing g6i do ngudi dung dinh
nghia (user-defined packages)

M& ngubn cla nhiing chuong trinh nay phai &
cung thu muc cua goi do nguoi dung dinh nghta.
P& nhitng chuong trinh Java khac sO dung
nh{rng gbi nay, import géi vao trong ma nguon
Import nhiing I&p doi tuong can dung

Import toan bd goi

Tao tham chiéu dén nhiing thanh vién cua goi



Xac |1ap CLASSPATH

 La danh sach cac thu muc, giup cho
viéc tim ki€ém cac tap tin 16p doi tuong
tuong Ung

* Nén xac lap CLASSPATH trong lic
thuc thi (runtime), vi nhu vay n6é sé xac
lap duong dan cho qud trinh thuc thi
hién hanh



Gai va diéu khié€n truy xuat
(Packages & Access Control)

public | protected | Nomodifier | private

Same class Yes Yes = Yes
Same package Yes = Yes o
subclass

Same package = Yes Yes Mo
non-subclass

Different package Yes Yes o Mo
subclass

Different package Yes o o o

non-subclass




GOai java.lang

e Mac dinh thi bat c chuong trinh Java
nao cling import goi java.lang

* Nhirng I6p Wrapper (bao boc) cho cac
ki€u dt liéu nguyén thay:

Data type Wrapper class
boolean Boolean

bwte Byte

char Character
double Double

float Float

it Integer

long Long

short =hort




LSp String

* Phuong thic khai tao (Constructor):
- String strl = new String();
- String str2 = new String(“Hello World”);
- char ch[ ] ={“A","B”,”C”,”D"”,”E"};
- String str3 = new String(ch);
- String str4 = new String(ch,0,2);



String Pool

e ‘String Pool’ dai dién cho tat ca cac ky
tu dugc tao ra trong chuong trinh
* Khai niém ‘String Pool’

: day 1 | Sunda
3 | Hello
weekday 4 | Aptech
N| World




Nh{mng phuong thic cua IGp String

* charAt()

* startsWith()

* endsWith()

* copyValueOf()
* toCharArray()
* indexOf()

* toUpperCase()
* toLowerCase()
* trim()

* equals()



LSp StringBuffer

Cung cap nhitng phuong thitc khac nhau dé
thao tac trén doi tugng string (chuoi ky tu)
Nhirng doi tugng cla I6p nay kha linh hoat
Cung cap nhiing phuong thic khdi tao
(constructor) d& duoc nap  chong
(overloaded)

Nh{rng phuong thuc cua Iop StringBuffer:

— append()

— insert( )

— charAt()

— setCharAt()

— setLength()

— getChars()

 rawvavent




L&p java.lang.Math

* abs|()

* ceil()

* floor()
* max()

* min()
* round()

* random()
* sqrt()

* sin()

* cos|()

* tan()



LSp Runtime

* Pong goi (Encapsulates) moi truong thuc thi
* Dung d& quan ly bd nhé, va thi hanh nhimg
tién trinh cbng thém
* Phuong thuc:
— exit(int)
— freeMemory( )
— getRuntime( )
- gc()
— totalMemory( )
— exec(String)



L&p System

* Cung cap nhimg ha tang chudn nhu nhap
(Input), xuat (Output) va cac luong |Oi(Error
Streams)

* Cung cap khd nang truy xuat dén nhimng
thudc tinh cla hé théng thuc thi Java, va
nhimng thudc tinh méi truong nhu phién ban,
duong dan, nha cung cap...

* Phuong thuec:

— exit(int)

—gc()

— getProperties()
— setProperties()

— currentTimeMillis()

B VN B Fy g B - - B = " - L %



L&p Class

» Thé hién (Instance) cla IGp nay che
giau tinh trang thuc thi cua doéi tuong
trong moOt Ung dung Java

* BOi tugng hoac thé hién cua I16p nay
c6 thé tao ra bang 1 trong 3 cach sau:
— SU dung phuong thic getClass() cla doi tugng
— SU dung phuong thuc tinh forName( ) cua 16p

dé tao ra mot thé hién cla I6p do trong IGc dat
tén cho 1Gp

— SO dung doi tugng ClassLoader dé nap mot 16p
maoi



L&p Object

* Laldp cha (superclass) cua tat ca cac 16p
* Phuaong thuc:

- equals(Object)

- finalize()

- notify()

- notifyAll()

- toString()

- wait()



GOl java.util

* Cung cap phan Ién nhing 16p Java
h{tu dung va thuong xuyén can dén
trong hau hét cac Ung dung

* Gidi thiéu nhing 10p truu tuong sau:
- Hashtable
- Random
- Vector
- StringTokenizer



LSp Hashtable

* MG réng I6p truu tuong Dictionary
« DUNng dé nodi két nhitng khoda vao nhiing
gia tri cu thé
* Phuong thuc khdi tao Hashtable:
-Hashtable(int)

-Hashtable(int, float)
-Hashtable( )



Nh{mng phuong thdc cua 16p

Hashtable
clear() keys()
done() put(Object, Object)
contains(Object) rehash()
containsKey(Obj remove(Object key)
ect) size()
elements() toString()
get(Object key)

ISEmpty()



Lép Random

* Tao ra nhiing s6 ngau nhién theo thudt toan
pseudo
* Nh(ing phuong thirc nhan gia tri ngau nhién:
— nextDouble( )
— nextFloat()
— nextGaussian( )
— hextint()
— nextLong()

* Phuong thic khdi tao (Constructors):
— random()
— random(long)



Nh{mng phuong thdc cua 16p
Random

* nextDouble()

* nextFloat()

* nextGaussian()
* nextint()

* nextLong()

* setSeed(long)



L&p Vector

Cung cap kha nang co gian cho mang khi
thém phan t& vao mang

Luu tr&t nhitng thanh phan cla ki€u Object
MOt Vector riéng ré c6 thé luu trlr nhiing phan
t&r khac nhau, dé la nhiing instance cua nhimng
IGp khac nhau

Phuong thic khdi tao (Constructors):

— Vector(int)

— Vector(int, int)

— Vector()



Nh{mng phuong thdc cua 16p

Vector
addElement(Object)

capacity( )

clone()
contains(Object)
copyinto(Object [ ])
elementAt(int)
elements()
ensureCapacity(int)
firstElement()
iIndexOf(Object)
iIndexOf(Object, Int)
iInsertElementAt(Objec

ISEmpty()
lastElement( )
lastindexOf(Object)
lastindexOf(Object,
int)
removeAllElements(

)

removeElement(Obj
ect)

removeElementAt(in
t)
setElementAt(Object
, Int)



LSp StringTokenizer

C6 thé dugc dung dé tach mot chudi thanh
nhitng thanh phan cau thanh cua noé
(constituent tokens)

Ky tu phan céach c6 thé duagc chi dinh khi mot
doi tuong StringTokenizer dugc khdi tao
Phuong thic khai tao (Constructors):

— StringTokenizer(String)

— StringTokenizer(String, String)

— StringTokenizer(String, String, Boolean)

LSp StringTokenizer si dung giao dién liét
ké (enumeration interface)



Nh{mng phuong thdc cua 16p
StringTokenizer

* countTokens()

* hasMoreElements()
* hasMoreTokens()
* nextElement()

* nextToken()

* nextToken(String)



Chuong 4

? m A N

Xu ly biet le



Gidi thiéu vé bhiét |é

La mot kiéu 10i dac biét

N6 xay ra trong thai gian thuc thi doan 1énh
Thoéng thudng cac diéu kién thuc thi chuong
trinh gay ra biét |€

Néu céac diéu kién nay khéng dugc quan tam,
thi viéc thuc thi cé thé két thic dot ngot



Muc dich cua viéc xu ly biét 1é

« Gidm thi€u viéc két thac bat thudng cla hé
théng va clia chuong trinh.

* Vi du, thao tac xuat/nhap trong mot tap tin,
néu viéc chuyén doi ki€u dir liéu khong thuc
hién ding, mot biét Ié sé xay ra va chuong
trinh bi hdy ma khoéng déng tap tin. Lic dé tap
tin s€ bi hu hai va cac nguobn tai nguyén duoc
cap phat cho tap tin khéng duoc thu hoi lai
cho hé thong.



XU Iy biét 18

Khi mot biét 1€ xay ra, doi tuong tuong Ung vaéi biét
|é d6 sé dugc tao ra.

Poi tuong nay sau dé dugc truyén téi phuong thic
noi ma biét |é xay ra.

Poi tuong nay chuirc cac thong tin chi tiét vé biét |é.
Thong tin nay co6 thé nhan duagc va xu ly.

L&p 'throwable’ ma Java cung cap la [6p trén nhat
cua IGp biét 1é.



M hinh xUr Iy biét 1&

e MO hinh duagc biét dén la mé hinh ‘catch and
throw’
e Khi mot 10i xay ra, biét 1é sé dugc chan va
dugc vao mot khoi.
. Tl khéa dé xUr Iy biét 1&:
- try
- catch
- throw
- throws
- finally



Cau tric clla mo hinh xu&r ly biét 1é

 Cu phap
try{.... }
catch(Exceptionel){.... }
catch(Exception e2){ .... }
catch(ExceptioneN) { .... }
finally { .... }



MO hinh ‘Catch and Throw’ nang cao

* Ngudi lap trinh chi quan tdm tGi cac I0i
khi can thiét.

* MOt thong béo 10i c6 thé duoc cung cap
trong exception-handler.



Khoi ‘try’ va ‘catch’

Ppuogc st dung dé thuc hién trong md hinh
‘catch and throw’ cua xu ly biét |é.

Khaoi Iénh ‘try’ gom tap hop cac 1énh thuc thi

MOt phuong thc ma c6 thé bat biét 1€, ciing
bao gbm khoi Iénh ‘try’.

M6t hodc nhiéu khoi Iénh ‘catch’ c6 thé tiép
theo sau mot khéi Iénh ‘try’

Khoi 1énh ‘catch’ nay bat biét 1é trong khoi
lénh ‘try’.



Khoi Iénh ‘try’ va ‘catch’ Blocks

(tt)

» D€ bat bat ky loai biét 1& nao, ta phai chi ra
ki€u biét |€ 1a ‘Exception’
catch(Exception e)

» Khi biét € bj bat khong biét thudc ki€u nao,
chung ta co thé s dung 16p ‘Exception’ dé
bat biét 1é d6.

« LOi sé dugc truyén théng qua khoi 1énh ‘try
catch’ cho t&i khi ching bat gap mot ‘catch’
tham chiéu tdi nd, hoac chuong trinh sé bj két
thuc



Khoi Iénh chlra nhiéu Catch

» Céc khoi chlra nhiéu ‘catch()” xur ly cac
ki€u biét |é khac nhau mb6t cach doc lap.
* Vidu
try

{ doFileProcessing();
displayResults(); }

catch(LookupException e)
{ handleLookupException(e); }
catch(Exception e)

{

System.err.printin(“Error:”+e.printStackTrace(



Khoi Iénh chlra nhiéu Catch
(tt)

Khi st&r dung céc ‘try’ 16ng nhau, khoi ‘try’ bén
trong dugc thi hanh dau tién

Bat ky biét 1& nao bi chan trong khoi 1énh
‘try’ sé bi bat gilr trong khéi Iénh ‘catch’ tiép
ngay sau.

Néu khoi Iénh ‘catch’ thich hgp khong dugc
tim thay, thi cac khoi ‘catch’ cua khoi ‘try’
bén ngoai sé dugc xem xét

Nguoc lai, Java Runtime Environment sé xu
ly biét |é.



Khéi “finally’

* Thuc hién tat ca cac viéc thu don khi biét |é
Xay ra

* CO thé sir dung két hop véi khoi ‘try’

e ChUra cac cau lénh thu hoi tai nguyén vé cho
hé thong hay Iénh in ra cac cau thong béo:
- Doéng tap tin
- Pong lai bd két qud (dugc s dung trong

chuong trinh co s& dr liéu)

- Poéng lai cac két ndi dugc tao trong co sé dir
lieu.



Khéi ‘finally’ (tt)

* Vidu
try

{
doSomethingThatMightThrowAnException( );

}
finally

{

cleanup( );

}



Khéi ‘finally’ (tt)

e La tuy chon khéng bat budc
e Pugc dat sau khoi ‘catch’

« Khoi finally’ bdo dam lic nao ciling dugc thuc
hién bat chap biét 1é cé xay ra hay khong.

try block

MNo exception i Exception occurs

v v

finallyv block catch

v

hinally block
Flowe of the ‘try!, ‘cateh’ and ‘finally’ blecks




Cac biét Ié dugc dinh nghia
vai Iénh ‘throw’ va ‘throws’

Cac biét |é thi dugc chan véi su trg gilp cua tu
khoa ‘throw’
Tu khéa ‘throw’ chi ra mot biét 1é vua xay ra.
Toan hang cua throw 1a mét déi tugng clia mot
I0p, ma 16p nay duoc dan xuat tu 10p
‘Throwable’
Vi du cua Iénh ‘throw’
try{

If (flag < 0)

{
throw new MyException( ) ; [/l user-
defined



Cac biét 1é dugc dinh nghia vo

lénh ‘throw’ va ‘throws’(tt)
« MOt phuong thic don c6 thé chan nhiéu hon
mot biét |1é
* Vidu tir khoa ‘throw’ xr Iy nhiéu biét |é
public class Example {

public void exceptionExample( ) throws
ExXException, LookupException {

try
{ Il statements }
catch(ExXException exmp)

{....}
catch(LookupException Ikpex)

{....} } }



Cac biét 1é duoc dinh nghia vOi
|énh ‘throw’ va ‘throws’(tt)

* L6p ‘Exception’ thuc thi giao dién
‘Throwable’ va cung cap cac tinh nang
h{tu dung dé phan phoi cho céac biét 1é.

* MOt I6p con cua I0p Exception la mot
biét 1€ mdi co thé bat gilr d6c 1ap cac
loai Throwable khac.



Danh sach céac biét |é

RuntimeException
ArithmeticException
lllegalAccessException
lllegalArgumentException
ArraylndexOutOfBoundsException
NullPointerException
SecurityException
ClassNotFoundException




Danh sach cac biét 1€ (tt)

NumberFormatException
AWTEXxception
|OEXxception
FileNotFoundEXxception
EOFEXxception
NoSuchMethodEXxception
InterruptedException



Chuong V

LAP TRINH GIAO DIEN VOI AWT



GIGI THIEU VE AWT

* AWT viét tat cia Abstract Windowing
Toolkit
* AWT la tap hop céac 10p Java cho phép chiing
ta tao mot GUI
e Cung cap cac muc khac nhau dé tao hoat
dong va hiéu Ung GUI nhu
—Containers
—Components
—Layout managers
—Graphics va drawing capabilities
—Fonts
—Events



* AWT bao gbm céc I6p, interfaces va cac goi

Object

CheckhoxGroup MenuComponent BorderLayout

Component FlowLayout ridLayout

AWT class hierarchy



Components

e Tat ca cac thanh phan cau tao nén chuong
trinh GUI dugc goi la component.

* Vidu
— Containers,
— textfields, labels, checkboxes, textareas
— scrollbars, scrollpanes, dialog



Contalners

* La thanh phan ma cé thé chia cac
thanh phan khac. cé thé ve va té mau.
* CO cac frames, panes,latches, hooks

* Java.awt chta mot I6p cO tén Ia
Container. LOp nay dan xuat truc tiép
va khong truc tiép theo 2 cach la:

- Frames
- Panels



Frames

* Lacacclraso

* La ldp con cua Windows

« Pugc hién thi trong mot clra s6 va co duong
vién



Panels

|a cac vung chlra trong moét cra so.

Hi€n thi trong mOt cla s6 ma trinh duyét
noac appletviewer cung cap va khéng co
duong vién.

bugc st dung dé nhém mot s6 cac thanh
phan

M6t panel khdng cé san vi thé chidng ta can
phai thém né vao frame.

Ham dung

-Panel()




Dialog

* La mot 16p con cua I6p Window
* POi tugng dialog dugc cau trdc nhu sau :

Frame myframe = new Frame(“My frame”);
String title = “Title”;

boolean modal = true;

Dialog dlg = new Dialog( myframe, title, modal);



Cac Components khac

* Vidu
- textfields, labels, checkboxes, textareas
- scrollbars, scrollpanes, dialog



Label

« Dugc dung dé hién thi chuoi (String)
* Cac ham dung:

- Label()

- Label(String labeltext)

- Label(String labeltext, int alignment)
* Cac phuaong thuc:

— setFont(Font f)

- setText(String s)

- getText()



TextField

 La diéu khién text cho phép hién thi text hodc
cho user nhap di liéu vao.
* Cac ham dung:
- TextField()
- TextField(int columns)
- TextField(String s)
- TextField(String s, int columns)

* Cac phuong thuc:
— setEchoChar(char)
- setTest(String s)
- getText()
- setEditable(boolean)
- isEditable()



TextArea

* Puoc dung khi text c6 ndi dung tu hai
dong tré Ién

* La diéu khién text cé thé soan thao
duoc voi nhiéu dong

e Cac budc dé tao TextArea:
- Tao mét phan tlr (element)
- Chi ra s6 dong hay so c6t (tuy chon)
- Chi ra vi tri cGa diéu khién trén man hinh



TextArea (tt...)

* Cac ham dung:
- TextArea()
- TextArea(int rows, int cols)
- TextArea(String text)
- TextArea(String text, int rows, int cols)



Cac phuong thuc cua
TextArea

* setText(String)

* getText()

* setEditable(boolean)

* isEditable()

* insertText(String, int)

* replaceText(String, int, int)



Button

» Céc nit Push hay Command la cach dé nhat
dé lay cac su kién cua user
* Céac budc dé tao button:

- Tao moOt 7phéin t& button, nén tao cho né mot
caption dé chi ra muc dich cua né

- Chi ra vj tri dat button trén man hinh
- HIén thi ra trén man hinh
* Cac ham dung:
- Button()
- Button(String text)



Checkboxes and RadioButtons

* Checkboxes dugc dung khi cho phép user nhiéu con
chon lua

 Radiobuttons dugc dung dé user chi ra mot lua chon
duy nhat
e Cac budc dé tao checkbox hoac radiobutton:
- Tao moOt phan tu (element)
- Khdi tao gia tri ban dau (co gia tri selected hay unselected)
- Chi ravj tri trén man hinh
- Hién thj ra man hinh
* C4c ham dung dé€ tao checkbox:
- Checkbox()
- Checkbox(String text)
« D tao radiobutton, ta phdi tao dobi tugng
CheckBoxGroup trudc khi tao button



Choice Lists

L& p ‘Choice’ cho phép ta tao danh sach c6 nhiéu
chon lua
Khi list dugc tao lan dau tién, n6 dugc khdi tao la
empty
Cac budc dé tao danh sach chon lua:
— Tao mot phan tu
— T\hém cac muc (co ki€u Strings) vao danh sach do,
tung muc mot
— Chi ra vi tri trén man hinh
— Hién thi ra man hinh
Vi du
Choice colors=new Choice( );

colors.addltem(“Red”);
colors.additem(“Green”);



Trinh quan ly bo tri
Layout Manager

* Cac loal layout khac nhau:
- Flow Layout
- Border Layout
- Card Layout
- Grid Layout
- GridBag Layout
* Trinh quan ly layout duoc thiét lap
bang cach goi phuong thuc
‘'setLayout( )’



FlowLayout

* La trinh quan ly layout mac dinh cho cac
applet va cac panel
* VOi FIowLayout cac thanh phan se duagc

xap xep tU goc trai trén dén goc phai dudi
cUa man hinh

* Cac constructor:
FlowLayout mylayout = new FlowLayout();

FlowLayout exLayout = new
flowLayout(FlowLayout.RIGHT);



BorderLayout

La trinh quan ly layout mac dinh cho Window,
Frame va Dialog
Trinh quan ly nay cé thé xap xép dén 5 thanh
phan trong container

Céac thanh phan cé thé dugc dat vao 5 hudng
NORTH, EAST, SOUTH, WEST va CENTER
cUa container

Vi du: D€ thém mot thanh phan vao ving
North cUa container

Button bl= new Button(“North Button”);
setLayout(new BorderLayout( ));

add(bl, BorderLayout.NORTH);



CardLayout

C6 thé€ luu trlr mot danh séach cac kiéu layout
khac nhau

MOi layout dugc xem nhu mot thé (card)

Thé thuong la doi tuong Panel

MOt thanh phan doc lap nhu button sé diéu
khién cac thé dugc dat & phia trén nhat
Cac budc dé€ tao CardLayout:

- BO tri layout cUa panel chinh la CardLayout

- Lan lugt thém cac panel khac vao panel chinh



GridLayout

HO trg viéc chia container thanh mot 1udi
Cac thanh phan dugc bo tri trong cac
dong va cOt

MOt 6 ludi nén chia it nhat mét thanh
phan

Kiéu layout nay dugc st dung khi tat cd
cac thanh phan cé cung kich thudc

Ham constructor

GridLayout gl = new GridLayout(no. of rows,
no. of columns);



GridBagLayout

BO tri cac thanh phan moét cach chinh
Xac

Cac thanh phan khoéng can cé cung kich
thudc

Cac thanh phan dugc xap xép trong mot
ludi chlra cac dong va cac cOt

Th tu dat cac thanh phan khéng tuan
theo hudng tu trai-sang-phai va trén-
xubng-dudi

Ham constructor

GridBagLayout gb = new GridBagLayout( );



GridBagLayout

« D€ s dung layout nay, ban can phai
biét thong tin vé kich c& va cach bo tri
cUa cac thanh phan

* L&p ‘GridBagLayoutConstraints’ luu trir
tat cd cac thong tin ma I6p GridLayout
yéu cau: Vj tri va kich thudc moi thanh
phan



XU ly cac su kién

e Cac su kién (Events) dugc xUr ly bang cac
cOng cu sau:
- Abstract Windowing Toolkit
- Trinh duyét.
- Cac trinh x& ly su kién do cac lap trinh vién tao

reng.

e Cac Ung dung can dang ky trinh x&r ly su kién
véi doi doi tuong

e Cac trinh xu ly nay dugc goi khi c6 mot su
kién tuong Ung xay ra



XU ly cac su kién (tt...)

 Event Listener sé lang nghe mot su kién cu
thé ma moét doi tuong tao ra

* MOi event listener cung cap cac phuong thirc
dé xu ly cac su kién nay

 L&p co cai dat listener can dinh nghia nhiing
phuong thdc nay



XU ly cac su kién(tt...)

e C&c budc can tuan thu dé s dung mé hinh
Event Listener:

Cai dat Listener tuong Ung

Nhan dién duogc tat ca cac thanh phan tao ra su
kién

Nhan dién dugc tat ca cac su kién duogc xu ly
Cai dat cac phuong thrc cla listener, va viét cac
doan ma dé xu ly su kién trong cac phuong thuc
doé

* Interface dinh nghla cac phuong thdc khac
nhau dé xr Iy moi su kién



Cac su kién va Listener tuong
(rng

ActionEvent ActionListener
AdjustmentEvent AdjustmentListener
ComponentEvent ComponentListener
FocusEvent FocusListener
ltemEvent ltemListener
WindowEvent WindowListener
TextEvent TextListener
MouseEvent MouseListener
MouseMotionListener

KeyEvent KeyListener



Menus

 Cacloaimenu:
- Pull-down
- Pop-up menu
e Chi c6 thé dat cac thanh menubar vao
trong cac Frame ma thol
e Cac thanh phan clia menu:
- Menubar
- Menultems



Chuong Vi

Applets



Applets

* La mot chuong trinh Java ma chay vai
su ho trg cua trinh duyét web
e Tat ca cac applets la I6p con cua I6p
‘Applet’
« D& tao moOt applet, ban can import hai
goI sau:
— java.applet
— java.awt



Cau tric applet

« Pinh nghta mo6t applet tir bon su kién xady ra
trong qua trinh thuc thi

* POi v8i moi su kién duoc dinh nghia bdi mot
phuong thldc tuong Ung.

* Cac phuang thuc:
— Init()
— start()

— stop()
— destroy()



* Cac phuong thurc khac:
— paint()
— repaint( )
— showsStatus( )
— getAppletinfo( )
« Cac phuong thuc init(), start(), stop(),
destroy(), and paint() duoc thtra ké tU applet.
e MOi phuong th(rc nay mac dinh 1a rong. Vi
thé cac phuong thlc nay phai dugc nap
chong.



Bién dich va thuc thi applet

* MOt applet thi duoc bién dich theo clu phap
sau
javac Appletl.java
« P& thuc thi mot applet, tao mot tap tin HTML
c6 su dung the applet

— Thé applet c6 hai thudc tinh:
. Width
Height

— D& truyén tham s6 tdi applet, s dung thé
‘param’, va tiép theo la thé ‘value’
« Applet c6 thé duoc thuc thi bang applet
viewer



Piém khac biét gitra applet va mdt ing dung

* Cac Ung dung khi thuc thi phai su dung
trinh bién dich Java, trong khi cac applets
thuc thi dugc trén bat ky trinh duyét nao
ma ho trg Java, hodc su dung
‘AppletViewer’ trong JDK.

e MOt Ung dung bat dau vaéi phuong thic
‘main()’. Con doi vdi applet thi khong su
dung phuaong thic nay

* MOt ing dung su dung
‘System.out.printin()’ d€ hién thi, trong khi
mot applet thi s& dung phuong thuc
‘drawstring()’ d€ hién thi.



Nh{rng han ché vé bdo mat
trong applet

e Khong thé doc hoac viét cac tap tin trén hé
thong tap tin cla nguoi st dung

« Khong thé giao ti€p véi mot site trén internet.
Ma chi giao ti€ép véi mot dich vu trén trang
web co applet.

« Khong thé chay bat ky chuong trinh nao trén

né thdng clla nguoi doc

« Khong thé load bat ky chuong trinh nao dugc

uu trén hé thong clla ngudi s& dung




Chu trinh séng cla applet

Life cycle of an applet



Truyén tham so6 t&i mot applet

« D€ truyén tham sO, s dung PARAM
trong thé HTML

* Vidu

<applet code = "Mybutton1" width = “100” height = “100”>
<PARAM NAME = “Mybutton” value = “Display Dialog”>
</applet>



L&p d6 hoa

« Puogc cung cap bdi gbéi AWT
* Cung cap moét tap hop cac phuong thic dé
vé nhu sau:
— Oval
— Rectangle
— Square
— Circle
— Lines
— Text Iin different fonts



Graphical Background

« C4c phuong thic dé vé nén :
— getGraphics()
— repaint( )
— update(Graphics g)
— paint(Graphics g)



Hien thi chuOl, ky tu va bytes

e Phuong thirc dé vé hodc hién thi mot chubi
trén frame
Cu phap
— drawString(String str, int xCoor, int yCoor);

e Phuong thirc dé vé hoac hién thj cac ky tu
trén frame
Cu phap
—drawChars(char array[ ], int offset, int length,

iInt xCoor, int yCoor);

* Phuong thic dé vé hoac hién thi bytes trén
frame
Cu phap
—drawBytes(byte array[ ], int offset, int length,
int xCoor, int yCoor);



Vé céac hinh thé
 Phuong thic dugc s dung dé vé
dudng thang nhu sau
Cu phap
— drawLine(int x1, int y1, int X2, int y2);
« C4c phuong thic dugc st dung dé vé
duong tron nhu sau
Cu phap
— drawOval(int xCoor, int yCoor, int width,
int height);
— setColor(Color c);

— fillOval(int xCoor, int yCoor, int width, Iint
height);



* Phuong thic st dung dé€ vé hinh
vuong:
Cu phap
— drawRect(int xCoor, int yCoor, int width, int
height);
— fillRect(int xCoor, int yCoor, int width, int
height);
e CAc phuong thirc duoc sir dung dé vé
hinh vuong co6 goc tron
Cu phap
— drawRoundRect(int xCoor, int yCoor, int

width, int height, Int arcWidth, int
arcHeight);

— fillRoundRect (int xCoor, int yCoor, int
width, int height, int arcWidth, int

Al Aasoalad\ .



3D Rectangles & Arcs

« Cac phuong thic dugc si dung dé vé
hinh 3D Cu phap

- draw3DRect(int xCoord, int yCoord, int
width, int height, boolean raised);

- drawArc(int xCoord, int yCoord, int width,
Int height, int arcwidth, int archeight);

- fillArc(int xCoord, int yCoord, int width, int
height, int arcwidth, int archeight);



Drawing PolyLines

e CAc phuong thic dugc st dung dé vé
nhiéu dugc thang
Cu phap
- drawPolyline(int xArray] ], int yArray]| ], int
totalPoints);

- g.setFont(new Font("Times Roman",
Font.BOLD,15));



Ve va tb cac hinh da giac
« C4c phuong thic dé vé va td cac hinh da
glac
Cu phap

- drawPolygon(int X[ ], int y[ ], int
numPoints);

- fillPolygon(int X[ ], int y[ ], iInt numPoints);



Mau

* Java su dung mau RGB
* Bang cac gia tri mau

Element Range

Blue 0-255

Cu phap cla ham dung dé tao mot mau

color(int red, int green, int blue);




* Bang trinh bay cac gia tri mau RGB théng thuon:

White 255 255 255
Light Gray | 192 192 192
Gray 128 128 128
Dark Gray |64 64 64
Black 0 0 0
Pink 255 175 175

Orange 255 200 0
Yellow 255 255 0




Font

« Goi java.awt package cung cap bai I6p
‘Font’
* Cac phuong thuc cua Iop Font:
- getAllFont()
- getLocalGraphicsEnvironment( )
- getFont()
- getFontList()



¢ Ham dung Font nhan 3 tham so6
- Tén font trong chudi dinh dang; tén nay cé
trong phuong thic getFontList( ).

- Ki€u cla font. Vi du nhu: Font.BOLD,
Font.PLAIN, Font.ITALIC

- Kich thudc cua font.
* Vidu

Font f1 = new Font("SansSerif", Font.ITALIC, 16);
g.setFont(f1);



L&p FontMetrics

* Po luong céac ky tu khac nhau hién thj trong
cac font khac nhau.

e Viéc do luong bao gbm ‘height’, ‘baseline’,
‘ascent’, ‘descent’ va ‘leading’ cua font.

* NO khong cu thé vi n6 la mot [6p triru tugng



L&p FontMetrics (ti€p theo...)

* Phuong thurc:
- getFontMetrics(fl)
- getHeight()
- getAscent()
- getDescent()
- getLeading()
- getName( )



Ki€u vé

e CAc doi tugng dé vé dugc st dung.

* Method used to make old and new
contents visible on the screen
setXORMode(Color c)

* Method used to revert to the overwrite
mode
setPaintMode( )



Chuong VI

Lap trinh da tuyén



Tuyén

e Lap trinh da tuyén la mo6t dac trung
cUa Java

e Tuyén la don vi nhé nhat cla doan méa
cé thé thi hanh dugc ma thuc hién mot
cOng Viéc riéng biét



Pa tuyén

 La kha nang lam viéc véi nhiéu tuyén

e Pa tuyén chuyén s dung cho viéc
thuc thi nhiéu cong viéc dongthoi

e Pa tuyén gidm thoi gian roi cla hé
thdng dén muc thap nhat.



Tao va quan ly tuyén (1)

 Khi chuong trinh Java thuc thi ham
main() tc la tuyén main dugc thuc thi.
Tuyén nay duogc tao ra moOt cach tu
dong. tai day :
- Cac tuyén con sé duagc tao ra tu do
- N6 la tuyén cubi cuing két thuc viéc thuc
hién. Trong choc lat tuyén chinh ngung
thuc thi, chuong trinh bi cham dut
e Tuyén co thé duagc tao ra bang 2 céach:
- Dan xuat tu 16p Thread
- Dan xuat tU Runnable.



VVong ddi cla mot tuyén

sleep( ) .
‘ m']:'hrtﬂd | W’
wal)

Feslre

start()
*  runnable
‘ ormmvocsterieist |4
st
et Je——
e Lifecycle of a thread

notify( )




Trang thai clia tuyén va cac
phuong thic cla I6p tuyén

e trang thai: * Phuong thuc:
- born - start()
- ready to run
- slee
- running -p()
) _ - wait( )
sleeping _
- waiting - notify()
- ready - run()
- blocked - stop( )

dead



Cac phuong thuc Khac

enumerate(Thread t)
getName( )

ISAlive()

getPriority( )
setName(String name)
join()

iIsDaemon( )
setDaemon(Boolean on)
resume( )

sleep()
start( )



Phan chia thoi gian gilra cac tuyén

e CPU chi thuc thi chi mot tuyén tai mot
thoi diém nhat dinh.

e Céac tuyén c6 db uu tién bang nhau thi
dugc phan chia thdi gian s dung bd
vi XU ly.



tuyén Daemon(ngam)

e Hai ki€u tuyén trong mot chuong trinh
Java:
— CAc tuyén ngudi st dung
- tuyén ngam

 tuyén ngam don rac



Pa tuyén véi Applets

Cac chuong trinh Java dua trén Applet
thuong s dung nhiéu hon mot tuyén

Trong da tuyén vd&i Applets, Ldp
java.applet. Applet la 10p con dugc tao ra
mot Applet nguoi st dung da dinh nghia

n6 khong thé thuc hién dugc truc tiép 16p
con cua lop tuyén trong cac applet
Con dudng dé 16p con st dung |6p tuyén:

- S dung mot doi tugng, cUa tuyén NQUOi su
dung dinh nghia, ma, lan luot, dan xuat 18p
tuyén

- Thuc thi chay giao ti€p (interface)




Su dong bo tuyén

Tham nhap cac tai nguyén/dr liéu boi
nhiéu tuyén

Su dong bo (Synchronization)

Su quan sat (Monitor)

Mutex



Ma déng bo
« D€ tham nhap su quan sat clia mot
doi tuong, lap trinh vién s dung tu
khéa ‘synchronized’ dé goi mot
phuong thdc hiéu chinh (modified
method)

« Khi moOt tuyén dang duoc thuc thi
trong pham vi mot phuong thidc dong
bd (synchronized), bat ky tuyén khac
hodac phuong thlc dong bo khac ma
cO gang goi nd trong thoi gian do sé
phai doi



Khuyét di€m cla cac phuong
thic déng b6

 Céc trang thai chac chan khoéng Igi ich
cho da tuyén

* Trinh bién dich Java tu Sun khéng
ch(ra nhiéu phuong thirc dong b6

e Cac phuong thirc déng bd cham hon
tU ba dén boén lan so vdi cac phuong
thirc tuong Ung khong dong bo.



Ky thuat “wait-notify” (doi —
thong bao) (1)

* tuyén chia cac tac vu thanh cac don vi
riéng biét va logic (hap ly)

« PE tranh truong hop kiém soat vong,
Java bao gom mot thiét ké tot trong tién
trinh ky thuat truyén théng s dung cac
phuong thuc “wait()” (doi), “notify()”
(thong bao) va “notifyAll()” (thong bao
hét) :

- wait( )
- notify( )
- notifyAll()



Ky thuat “wait-notify” (dgi —
thong bao) (1)
e Cac chlc nang cua cac phuong thic
“wait()”, “notify()”, va “notifyAll()” 1a -
- wait()
- notify()
- notifyAll()
 tuyén uu tién cao nhat chay dau tién
* CU phap cua cac phuong thuc:
- final void wait( ) throws IOException

- final void notify( )
- final void notifyAll( )



MOt s6 diém can nhd trong khi
st dung phuong thuc wait():

e tuyén dang goi dua vao CPU

* tuyén dang goi dua vao khoa

 tuyén dang goi di vao ving dogi cla
monitor



Cac diém chinh can nhd vé
phu’dng thuc notify()

MOt tuyén dua ra ngoai vung dgi cUa monitor, va vao
trang thai san sang

« tuyén ma da duoc thong bao phal thu tré lai khéa cua
monitor trudc khi no co thé bat dau
* Phuong thuc notify() 1a khéng chinh xac
* Trong mét s truong hgp nay, cac phuong thic cla
monitor dua ra 2 su dé phong:
- Trang thai cda monitor s& dugc ki€m tra trong mot vong |ap
“while” tét hon la cau Iénh if

- Sau khi thay doi trang thai cia monitor, phuong thuc notifyAll()
sé dugc su dung, tét han phuong thic notify().



Su bé tat (Deadlocks)

« MOt “deadlock” (su bé tat) xay ra khi hai tuyén
c6 mot phu thudc vong quanh trén mot cap
doi tuong déng bo

* NO kho dé€ gb 10i mot bé tat bdi nhiing nguyén
nhan sau:

- N6 hiém khi xay ra, khi hai tuyén chia nhé
thoi gian trong cung mo6t con duong

- N6 c6 thé bao ham nhiéu hon hai tuyén va
hai doi tuong déng bb

 Néu moét chuong trinh da tuyén khoéa kin

thuong xuyén, ngay lap tdc ki€m tra lai diéu
LiAn hAa 3+



Thu don “rac” (Garbage

collection)

e Cai tao hoac lam trébng bo nhd da dinh
vi cho cac doi tuong ma cac doi tuong
nay khong sur dung trong thoi gian dai

e Su don rac thuc thi nhu la mot tuyén
riéng biét c6 quyén uu tién thap

e S dung cau lénh sau dé tat di su don
rac trong Ung dung:
java —noasyncgc...



Phuong thuc finalize() (hoan
thanh)

» Java cung cap mot con dudng dé€ lam sach
mot tién trinh trudc khi diéu khién trg lai hé
diéu hanh

* Phuong thuc flnallze() néu hién dién, sé

duoc thuc thi trén moi doi tuong, trudc khi su
don rac

 Cau lénh cua phuong thuc finalize() nhu
sau :
- protected void finalize( ) throws Throwable

* Tham chi€u khéng phai la su don réc; chi cac
doi tuong moi dugc don rac



Chuong VI

Cac luong /O



Cac lubng

Céc lubng la nhiing duong ong dan dé gui va
nhan théng tin trong cac chuong trinh java.

Khi mot lubng doc hoac ghi , cac luong khac
bi khoa.

Néu 10i xay ra trong khi doc hoac ghi luéng,
mot ngoai |€ sé kich hoat.

Ldp Jjava.lang.System’ dinh nghia lubng nhap
va xuat chuan.



Cac 16p ludng 1/0

* LOp System.out.
* LOp System.in.
* L&p System.err.




L&p InputStream

La I0p truu tuong

Pinh nghia cach nhan dir liéu
Cung cép s phuong thic dung dé doc va
cac ludng dir liéu lam dau vao.
Cac phuong thuec:

— read( )

- available()

- close ()

- mark ()

- markSupported( )

- reset()

- skip()



L&p OutputStream

* LalGp truu tuong.
« Pinh nghia cach ghi dir liéu vao luéng.
« Cung cap tap cac phuong thlc trg gidp.
trong viéc tao, ghi va xtr ly cac ludng xuat.
» Cac phuong thuc:
- write(int)
- write(byte[ ])
- write(byte[ ], int, int)
- flush()
- close()



Nhap mang cac Byte

* SU dung cac dém bd nhd

* L&p ByteArraylnputStream

e Tao ra mot ludbng nhap tur dém bo nhd
khéng gi cad vé mang cac byte.
- Khoéng ho tro cac phuong thirc mai

- Cac phuong thlc nOp chong cua 16p
InputStream, giong nhu ‘read()’, ‘skip()’,
‘available()’ va ‘reset()’.



Byte Array Output

* sUr dung cac viung dém bd nho
* L&p ByteArrayOutputStream
— Tao ra mot ludng két xuat trén mang byte

— Cung cap cac kha nang bo sung cho mang
két xuat tang tru’ong nham chua ché cho
d{r liéu maéi ghi vao.

—Cdng_ cung cap cac phu‘dng thic dé
chuyén doi ludng téi mang byte, hay doi
tuong String.



* Phuong thic cua l16p
ByteArrayOutputStream

- reset()
- size()
- writeTo()



Cac I6p nhap/xuat tap tin

e Cac I6p nay tro gilp trong Java dé ho trg cac
thao tac nhap va xuat:
- File
- FileDescriptor
- FilelnputStream
- FileOutputStream

* Cac [o]¢) File, FileDescriptor, va
RandomAccessFile dugc st dung ho tro truc
ti€p hodc truy cap nhap/xuat ngau nhién.



LSp tap tin

e Pugc st dung truy cap cac doi tuong tap tin
va thw muc

* Nhing tap tin co tén dugc dat tén theo qui
udc cua hé diéu hanh chu

* L&p nay cung cap phuong thic khdi tao dé
tao ra cac thu muc va tap tin

e Tat cd céac thao tac thu muc va tap tin déu
dugc su dung cac phuong thic truy cap va
cac phuong thic thu muc ma cac 1Gp tap tin
cung cap



L&p FileDescriptor

e Cung cap viéc truy cap téi cac tap tin
mo ta

« Khoéng cung cap bat ky tinh rd nét nao
tGi thong tin ma hé diéu hanh duy tri.

e Cung cap chi mo6t phuong thic goi la
valid( )



L&p FilelnputStream

* Cho phep dau vao doc tu mot tap tin
trong mo6t mau clila mot dong

« Cac doi tuong duoc tao ra s dung
chubi tén tap tin, tap tin, dm tuong
FileDescriptor nhu mot tham so.

» Cac phuong thlc nap chéng cua I6p
InputStream. né cung cap phuong thuc
‘finalize( )’ va ‘getFD( )’



L&p FileOutputStream

e Cho phép két xuat dé ghi ra mot ludng
tap tin
e Cac doi tuong cling tao ra su dung mot

chuoi tén tap tin, tap. tin, hay dm tuong
FileDescriptor nhu mot tham so.

. Ldp nay nap chong cac phu’dng thirc
cUa I6p OutputStream va cung cap
phuong thic  ‘finalize( )’ va ‘getFD( )’



Nhap xuat loc

Loc:

La ki€u lubng slra d6i cach diéu quan mot ludng
hién c6.

vé co ban dugc st dung dé thich (ng cac ludng
theo c&c nhu cau cla chuong trinh cu thé.

BO loc nam gitta lubng nhap va lubng xuét.

Thuc hién mot so tién trinh dat biét trén cac byte
dugc chuyén giao tir dau vao dén két xuat.

Co thé ph6i hop dé thuc hién mot day céac tuy
chon loc.



L&p FilterinputStream

* Laldp truu tuong.
 Lacha cua tat cd cac I6p lubng nhap da loc.

* Cung cap khad nang tao ra mét lubng tu
ludbng khac.

« MOt ludng c6 thé doc va cung cap cung cap

C
°*C

udi dang két xuat cho luébng khac.
uy tri mot day cac doi tuong cula I6p

nputStream’

e Cho phép tao ra nhiéu b0 loc két xich
(chained filters

. ).



L&p FilterOutputStream

7/

LA dang bO6 trg cho 14p
‘FilterInputStream’.

La cha cua tat ca cac 10p ludng két
xuat.

Duy tri d6i tugng cua IGp
‘OutputStream’ nhu la mot bién ‘out’.
D{ liéu ghi ra I6p nay cé thé sira doi dé
thuc hién cac thao tac loc, va sau do
phan hoi dén doéi tugng ‘OutputStream’.



Vung dém nhap/xuat

* Vung dém:

- La kho luu tr&t dt liéu.

- C6 thé cung cap dit liéu thay vi quay trg lai
nguon dir liéu goc ban dau.

- Java s dung vung dém nhap va két xuat dé tam
thoi 1ap cache dir li€u duoc doc hoac ghi vao mot
ludng.

* Trong khi thuc hién ving dém nhap:

- SO luong byte 16n dugc doc cung thoi diém, va
luu tr&r trong mot vang dém nhap.

- Khi chuong trinh doc ludng nhap, cac byte nhap
dugc doc vao vung dém nhap.



Vung dém nhap/xuat (tt...)

* Trong truong hop vung dém két xuat, mot
chuong trinh ghi ra mot luéng.

e D{t liéu két xuat duac luu trr trong mot ving
dém két xuat.

« DI liéu duoc luu trlr cho dén khi ving dém
tro nén day, hay luong két xuat dugc xa
trong.

« Két thiic, viing dém két xuat dugc chuyén gui
dén dich cua lubng xuat.



L&p BufferedinputStream

e Tu dOng tao ra va duy tri vang dém dé ho tro
vung dém nhap.

* bdi I6p ‘BufferedinputStream’ la mot bo dém,
no cé thé 4p dung cho mot s6 cac doi tuong
nhat dinh cla I&p ‘InputStream’.

e Ciling c6 thé phodi hop cac tap tin dau vao
khac.

« SU dung vai bién dé trién khai vung dém
nhap.



L&p BufferedinputStream
(Contd...)

 Pinh nghia hai phuong thuc thiét lap:

- MOt chd phép chi dinh kich thudc cua ving dém
nhap.

- phuong thuec kia thi khong.

* Ca hai phuong thuc thiét lap déu tiép nhan
mot dbi tugng cua IGp ‘InputStream’ nhu mot
tham sO.

* Nap chong cac phuong thic truy cap ma
InputStream cung cap, va khong dua vao bat
ky phuong thirc méi nao.



L&p BufferedOutputStream

e Thuc hién ving dém két xuat theo céch
tuvong Ung vai 16p ‘BufferedinputStream’.

 Pinh nghta hai phuong thiec thiét Iap. N6 cho
phép chuing ta an dinh kich thuéc cla ving
dém xuat trong mot phuong thic thiét Iap,
cling gibng nhu cung cap kich thudc ving
dém mac dinh.

 Nap chong tat cad phuong thidc cua 16p
‘OutputStream’ va khong dua vao bat ky
phuaong thdc nao.



L&p Reader va Writer

* La cac I6p truu tugng.

e Ching nam tai dinh clia hé phéan cap
I6p, ho tro viéc doc va ghi cac lubng
Ky tu unicode.



L&p Reader

e HO trg cac phuong thirc sau:

- read()

- reset()

- skip()

- mark()

- markSupported()
- close()

- ready()



L&p Writer

e HO trg cac phuong thic sau :
- write( )
- flush()
- close()



Nhap/xuat chudi va mang ky
twr

e HO trg nhap va xuat tir cac vung dém
00 nhd

* HO trg 8 bit ky tu nhap va két xuat

* L&p ‘CharArrayReader’ khéng bo sung
phuong thic mdi vao cac phuong thuc
ma |6p ‘Reader’ cung cap.



Nhap/xuat chuoi va mang ky tu

(tt)

* L&p ‘CharArrayWriter’ b6 sung phuong
thrc sau day vao phuong thuc cua 16p
‘Writer’ cung cap:

- reset()

- size()

- toCharArray( )
- toString()

- writeTo()



Nhap/xuat chuoi va mang ky tu

(tt)

* Lép ‘StringReader’ trg gilip doc cac ky ty dau
vao tu sau chuoi.
* N6 khong b6 sung bat ky phuong thic nao
ma IGp Reader cung cap.
* L&p ‘StringWriter' trg gilp dé€ ghi ludng két
xuat Ky tu ra mot dbéi tuong ‘StringBuffer’.
* L&p nay bo sung thém cac phuaong thirc sau:
- getBuffer()
- toString()



L&p PrinterWriter

e Thuc hién moOt két xuat.

» Ldp nay c6 phuang thirc b6 sung , trg gitp in
cac kiéu di liéu co ban .

* L&p PrintWriter thay thé I&p ‘PrintStream’

* Thuc té cai thién IGp ‘PrintStream’; 10p nay
dung mot dau tach dong phu thudc nén tang
diém cac dong thay vi ky tu ‘\n’.

e Cung cap phan ho tro cho cac ky tu unicode
so vOi PrintStream.

* Cac phuaong thurc:

— checkError()



Giao dién Datalnput

« Pugc st dung dé doc céac byte tU lubng nhi

phan, va

Is used to read bytes from a binary stream,
and xay dung lai dr liéu trong mot s6 kiéu dir
liéu nguyén thuy.

Cho phép ching ta chuyén d6i dir liéu tur tur
khudn dang UTF-8 dugc sua doi Java dén
dang chuoOi

Pinh nghid s6 phuang thuc, bao gom cac
phuong thic dé doc cac kiéu dir liéu nguyén
thuy.



Nhing phuong thic giao dién
Datalnput

* boolean
readBoolean( )

* byte readByte( )

* char readChar()
* short readShort()
* long readLong()

* float readFloat()

* int readint()

* double readDouble
* String readUTF()

e String readLine()



Giao dién DataOutput

bugc sUr dung dé xay dung lai dif liéu mot sé
ki€u dir li€u nguyén thuy vao trong day céac
byte

Ghi cac byte d{t liéu vao luéng nhi phan

Cho phép chiing ta chuy&n d6i mét chudi vao
khuén dang UTF-8 dugc sura dbi Java va viét
n6 vao trong mot day.

Pinh nghta mo6t s6 phuong thic va tat cd
phuong thuc kich hoat IOException trong
truong hop 10i.



Cac phuong thuc giao dién
DataOutput

* void writeBoolean(boolean b)

* void writeByte( int value)

* void writeChar(int value)

* void writeShort(int value)

* void writeLong(long value)

* void writeFloat(float value)

* void writelnt(int value)

* void writeDouble(double value)
e void writeUTF(String value)



L&p RandomAccessFile

Cung cap kha nang thuc hién 1/O theo cac vi

tr

i cu thé bén trong mot tap tin.

dit liéu cé thé doc hodc ghi ngau nhién &
nhing vi tri bén trong tap tin thay vi mét kho
luu trr théng tin lién tuc.

P
n

T

huong thiric ‘seek( )’ ho tro truy cap ngau
nién.

nuc hién ca dau vao va dau ra dit liéu.

HO tro cac cap phép doc va ghi tap tin co
Dan.
K€ thura cac phuong thic tu cac I6p

(4 o WY R Y B, B Y A o U N o RN IR &



Céac phuong thic cua Idp
RandomAccessFile

* seek()
* getFilePointer()

* length()



GOi java.awt.print

« GOmM cb céac giao dién

— Pageable:
Pinh nghia cac phuong thirc dung dé cac doi tugng
bi€u thi cac trang sé duaoc in.
Chi dinh s6 trang da duagc in, va trang hién tai hay la
tranh gidi trang da dugc in

— Printable:
Chi dinh phuong thic ‘print( )’ st dung dé in mot
trang trén doi tuong ‘Graphics’

— PrinterGraphics:
Cung cap kha nang truy cap doi tuong ‘PrinterJob’



* Giao dié n ‘PrinterGraphics’ cung cap cac Iép
Sau.
- Paper
- Book
- PageFormat
- PrinterJob
e GOi ‘java.awt.print’ kich hoat cac ngoai lé:
- PrinterException
- PrinterlOException
- PrinterAbortException



Chuong IX

KET NOI CSDL
Java Database Connectivity



TOng quan

« JDBC cung cap tap céac I6p va interface
cho phép chuong trinh Java cé thé noi
chuyén dugc vai hé CS  Awliation Apgicatin

* Tap cac IGp cua JDBC
c6 thé lam viéc dugc voi JDBC
moi hé csdl.

Orach My50L byhase



* CO 3 budc chinh dé két ndi CSDL.
— Nap database drivers
— Tao noi két, Tao doi tuong Connection

— Tao doi tuong Statement dé thuc thi cac
lénh sql..



Vidu

try{
Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

Connection con=DriverManager.getConnection("jdbc:odbc:ATM");

Statement stmt = con.createStatement();



Database URL

» Database URL la mot chu6i dugc dung
dé két noi csdl.

* cU phap:

* |dbc:subprotocol name:other_stuff

* The subprotocol name dugc dung tuy
vao loai driver st dung dé két noi csdl.

» vi du : subprotocol name la odbc néu
driver la cau noi jdbcodbc

* Other_stuff cling phu thugc vao loai
driver nao dugc su dung. vi du néu
driver la cau noi jdbcodbc thi thanh
phan nay la tén cua doi tugng ODBC




Database Driver

Bao dam Ung dung java tuong tac vGi moi
csdl dudi mot cach thic chuan va duy nhat.
Bao dam nhiing yéu cau tu chu‘dng trinh sé
dugc bi€u dién trong csdl dudi mot ngon ngtt
ma csdl hi€u dugc

nhan cac yéu cau tu client, chuy€n né né vao
dinh dang ma csdl co6 thé hiéu dugc va thé
hién trong csdl.

Nhan cac phan héi, chuyén né ngugc lai dinh
dang d liéu java va thé hién trong Ung dung.



Nap Driver

* L&p DriverManager chiu trach nhiém nap driver va
tao két noi dén csdl.

DriverManager.registerDriver(new sun.jdbc.odbc.JdbcOdbcDriver());

* hoac

Class.forName(String);

— This returns the object associated with the class with
the given string name.

— Class.forName(“sun.jdbc.odbc.JdbcOdbcDriver”);

* Equivalent to:
new sun.jdbc.odbc.JdbcOdbcDriver();
If you have a driver from another vendor, then find
out the class name of that driver and load it
Instead.



JDBC Driver

 CO 4 loai JDBC Driver
—Loal 1. IDBC/ODBC
—Loal 2: Native-API
—Loal 3: Open Protocol-Net
—Loal 4: Proprietary-Protocol-Net

* Loai 2,3,4 n6i chung dugc viét bdi nha
cung cap csdl. hiéu qua hon loai 1
nhung thuc hién phuc tap hon.



Loai | JDBC/ODBC

e jdk ho trg cau nodi jdbc-odbc (jdbc-odbc
bridge).
« Mém déo nhung khéng hiéu qua.

icati Client
Aplication I‘ } s
\ .

Network Interface

!

Server




Loal 2: Native-API

« TOt hon loai 1, loai nay cho phép JDBC giao
ti€p truc tiép vdi cac driver hay cac ham API
cla CSDL.

Aplication I Client
ASS
o
‘N
JDBC Driver I

Native Database Library

Network Interface
] |

P JL 1 | al N
< 1t 1 >

Network Interface

[l

Database

I

Server



Loal 3: Open Protocol-Net

* Drivers
— CO thé chuyén cac yéu cau dén cac csdl nam &
xa.

— CO thé aiao ti€ép véi nhiéu loai CSDL.

—_— Kh@l Aplication I\ Client p CS dl
— Té,t ( JDBC Driver Client "\

L
Network Interface
— 1] T A .
Network Interface
Server TT g

JDBC Driver Server I

Native Database Library




Loal 4: Proprietary-Protocol Net

* 100% java
e CO khd nana aqiao tiép truc tiép véi hé

r.
Aplicati Client d
C S D %PV\ B ,] O I
N
'~
JDBC Driver I

Network Interface

1 [
1 |
| |

z
1=
g a
Bl 2|
m-% )

(¢

Server




Goi Java.sql
« Cung cap tap hop cac I6p va interface dung
dé trao doi véi CSDL.
* Caclép
— DriverManager
— Date, Time

— Timestamp
— Types

e Cac Interfaces

Driver PreparedStatement
Connection CallableStatement
DatabaseMetaData ResultSet

Statement ResultSetMetaData



POi tuong Statement
Poi tuong Connection chla lién két truc
ti€p dén csdl.
SU dung doi tuong Connection dé tao
doi tuong Statement.
— Statement s = con.createStatement();
Poi tuong nay co6 nhiém vu gui cac cau
lénh sqgl dén csdl.

executeQuery(String) or
executeUpdate(String) method

Cung mot doi tugng Statement c6 thé
st dung cho nhiéu cau Iénh sql khac

Nnhari



* C6 3 phuong thurc thuc thi
— executeQuery()
— executeUpdate()
— execute()

* The executeQuery()

— Nhan cau Iénh SQL (select) lam do6i so, tra lai doi
tuvong ResultSet

* ResultSet rs = s.executeQuery(“SELECT *
FROM Books”);



* Phuong thuc executeU
— Nhan cac cau lIénh sgl ¢

pdate()
ang cap nhat

— Tra lai s6 nguyén biéu t
cap nhat.
— UPDATE, INSERT, or D

* Phuong thic execute()

ni s6 hang dugc

ELETE.

— Puoc ap dung cho truong hgp khong ro

loai sgl nao dugc thuuc

hién.

— Puoc ap dung cho truong hop cau Iénh sql
dwocj tao ra tu dong bdi chuong trinh.



ResultSet
* Chilra mét hoac nhiéu hang dif liéu tu viéc
thuc hién cau Iénh truy van.
« CO thé lay di liéu tung hang dit liéu mot trong
ResultSet.
* SU dung phuong thiic next() d€ di chuyén
dén hang di liéu tiép theo trong ResultSet.
» Ham next() trd lai true chi rang hang chira dit
ieu, tra lai false hang cubi khéng chira dir
iéu.
* Thuc hién
while (rs.next()){
/| examine a row from the results

}




* DE 1ay dt liéu G cac cOt trén moi hang
clUa ResultSet, ta dung cac phuong

thirc.
— get type(int | String)
* POI sO la chi sO cOt tinh tur 1.
 Ap dung cho cac cOt c6 kiéu dit liéu la int,
float, Date.....
—Vidu:
* String isbn = rs.getString(1); // Column 1
* float price = rs.getDouble(“Price”);



ResultSet Metadata

« POi tuong nay cho biét thdng tin vé ResultSet

* ResultSet rs = stmt.executeQuery(SQLString);
ResultSetMetaData rsmd = rs.getMetaData();
int numberOfColumns = rsmd.getColumnCount();

* getColumnName(int column)



Prepared Statements

* To execute a Statement object many times, it
will reduce execution time to use
PreparedStatement object

* PreparedStatement object

— unlike a Statement object, it is given an SQL
statement when it is created.

— The advantage to this is that in most cases, this
SQL statement will be sent to the DBMS right
away, where it will be compiled.

— As a result, the PreparedStatement object
contains not just an SQL statement, but an SQL
statement that has been precompiled.

— This means that when the PreparedStatement is



Cac doi tuogng Statement khac

* Prepared Statements
* Callable Statement



Database Metadata

« POi tugng nay cho biét thong tin vé
csdl.



Chuong trinh mau
import java.sql.*;

class JDBCDemol {
public static void main(String[] args) {

try{
Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");
Connection con=DriverManager.getConnection("jdbc:odbc:Accserver");
Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery(args[0]);
ResultSetMetaData rsmd = rs.getMetaData();
int numberOfColumns = rsmd.getColumnCount();
for(int j=1; j<=numberOfColumns;j++) {
System.out.println(rsmd.getColumnLabel(j));
}
while(rs.next()) {
for(int i=1; i<=numberOfColumns;i++){
System.out.println(rs.getObject(i));
1}
rs.close();
stmt.close();
1 catch(Fxception e){ Svstem.out.nrintln("Frror " + e):
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