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NOI dung

m Lich sty cua Java

m Cac dac trung co ban

m Java applications va Java applets
m Tao rng dung Java don gian

Nguyén Viét Ha Béat dau voi Java



S
Lich st hinh thanh

m 1991: dwoc Sun Microsystems phat trién nham muc dich
viét phan mém diéu khién (phan mém nhuing) cho cac
san pham gia dung

luc dau dwoc dat tén 1a Oak

m 1995: dwoc phd cap v&i sy phat trién manh mé cla

Internet
thj trwdng phan mém nhung khdng phat trién manh
WWW bung nd (1993~)

m Hién nay, dwoc chap nhan rdong rai véi tw cach 1a mot
ngobn nglr (cbng nghé) da dung

kha chuyén, an toan
hwéng doi twong, hwédng thanh phan

Nguyén Viét Ha Béat dau voi Java 4
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Java la mot cong nghé
Java bao gom

m Ngon ng(r lap trinh

m Moi trwdng phat trién
m Moi trudng thue thi va trién khai

Nguyén Viét Ha Béat dau voi Java



S
Muc tiéu cua Java

m Ngon nglr dé diing
Khac phuc nhiéu nhwoc diém cla cac ngén
nglr trerdc do
Hwéng doi twong
Sang sua
m MOi trwong thong dich
Tang tinh kha chuyén
An toan

Nguyén Viét Ha Béat dau voi Java
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Muc tiéu cua Java

m Cho phép chay nhiéu tién trinh (threads)
m Nap cac 16p (classes) dong vao thoi diem
can thiét tiv nhiéu ngudn khac nhau

Cho phép thay dbéi ddng phan mém trong khi
hoat dong

m [ang do an toan

Nguyén Viét Ha Béat dau voi Java
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Bién dich va thong dich

m Chwong trinh ngudén dwoc bién dich sang
ma dich (bytecode)

m Ma dich (bytecode) duoc thie thi trong
moi trrd'ng théng dich (may ao)

Nguyén Viét Ha Béat dau voi Java



Cac dang &rng dung cua Java

m De

¥

t

sktop applications - J2SE

ava Applications: wrng dung Java thong
nwong trén desktop

|9

ava Applets: wrng dung nhung hoat dong

trong trinh duyét web
m Server applications - J2EE
JSP va Servlets

m Mobile (embedded) applications — J2ME

Nguyén Viét Ha Béat dau voi Java



Pac trwng cua Java

m JVM — may ao Java
m Co ché giai phong bd nhé ty ddng
m Bao mat chwong trinh

Nguyén Viét Ha Béat dau voi Java
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JE—
JVM - May ao Java

m May 4o phu thudc vao platform (phan ctrng, OS)

m Cung cap mdi trwdng thwe thi cho chwong trinh
Java (doc lap voi platform)

m May do dam bdo an toan cho hé thong

m May 3o thdng thudrng duwoc cung cap dudi dang
phan mém
JRE - Java Runtime Environment

m Java platform: JVM + APls

Nguyén Viét Ha Béat diu véi Java 11



S

Giai phong bé nhé

(Garbage Collection)

m Java cung cap mét tién trinh mdrc hé

thong dé theo doi viéc cap phat bo nho

m Garbage Collection
Panh dau va giadi phéng cac vung nhé khéng
con dwoc st dung
Puwoc tién hanh tw déng

Co ché hoat déng phu thudc vao cac phién
ban may ao

Nguyén Viét Ha Béat diu véi Java 12



S
Chdng sao chép

Compile

TestGreeting. java

=x

TestGreeting. class

e

Nguy&n Viét Ha

Runtime

- Class

Byte code
verifier
Interpreter

v
(Runtime >

C

Hardware

)
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JE—
JDK

s Maéi trwong phat trién va thwe thi do Sun Microsystems
cung cap (http://java.sun.com)

Phién ban hién tai J2SDK 5.0 (1.5)

m Baogbm
javac Chuwong trinh dich chuyén ma nguén sang bytecode
Java B0 thong dich: Thyc thi java application
appletviewer BO thong dich: Thwc thi java applet ma khdng
can st dung trinh duyét nhw Nestcape, hay IE, v.v.
Javadoc BO tao tailieu dang HTML tw ma ngui“)n va chu
thich
jdb  BO g& 16i (java debuger)
Jjavap Trinh dich ngwoc bytecode

Nguyén Viét Ha Béat diu véi Java 14



Cong nghé JI

Just-In-Time Code Generator

Compile

T

Runtime

TestGreeting java

TestGresting. class

feed”

Nguy&n Viét Ha

. Class
?'

Byte code
verifier

Interpreter| ,— — —

JIT

+ { code

—_

N,

C

Hardware

)

|
xgeneratcrrj

—_— — — T

Bat dau v&i Java
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Java Applications
m Chwong trinh &’'ng dung hoan chinh

m Giao dién dong lIénh hodc dd hoa

m Dwoc bat dau béi phwong thire (ham)
main() la phwong thirc public static

Nguyén Viét Ha Béat diu véi Java 16



Chuwong trinh Java don gian

TestGreeting. java:
public class

public class TestGreeting{ public static method

public static void main (String[] args) {
System.out.printin(C’Hello, world”);

IR TN

class object =~ Message

Nguyén Viét Ha Béat diu véi Java 17



JE
Bién dich va thwc hién

m Bién dich TestGreeting. java
Javac TestGreeting. java

m Thwc hién

Java TestGreeting

m Két qua

Hello, world

Nguyén Viét Ha Béat dau voi Java
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Mot chut cai tién

TestGreeting. java:
public class TestGreeting {
public static void main(String[] args) {
Greeting gr = new Greeting();

gr.greet();
¥

Greeting. java:
public class Greeting {
public void greet() {
System.out.print(C’Hello, world™);

}

Nguyén Viét Ha Béat dau voi Java
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JE
Bién dich va thwc hién

m Bién dich TestGreeting. java

Javac TestGreeting. java

m Greeting.java duoc bién dich tw dong
m [huc hién

Java TestGreeting

m Két qua

Hello, world

Nguyén Viét Ha Béat diu véi Java 20



Java Applets

m Duwoc nhung trong mot rng dung khac
(web browser)

m Co giao dién han ché (d6 hoa)

m Khong truy cap dugc tai nguyén cua client
(khong thwe hién dwgc cac hanh vi xau)

Nguyén Viét Ha Béat diu véi Java 21



JE
Applet don gian

Welcome. java:

// Java packages

import java.awt.Graphics;
import java.applet.Applet;

public class Welcome extends Applet {

public void paint(Graphics g)

{
// call superclass version of method paint
super.paint(g);
// draw a String
g-drawString(C’Welcome to Java programming!”, 25, 25);
}

}

Nguyén Viét Ha Béat diu véi Java 22



S
Nhung vao trang Web

Welcome.html :

<html>

<applet code = ”Welcome.class”
width = ”300” height = 745>

</applet>

</html>

Nguyén Viét Ha Béat dau voi Java
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Thwc hién (trong webbrowser)

??Eile Edit Wiew Go  Bookmarks  Tools  Window  Help

T @» - ’@« - \:a' %% \_&_F“E:J‘I,‘If[:.:lfw,:,vhﬂﬂgearch s

Reload Prink

“ThHome ‘!Eu:u:ulcmarks lmu:uzilla.curg imnzillazine lmnzdew.nrg

Welcome to Java programiming!

e e | Bpplet Welcome started
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" S
Thwc hien

appletviewer Welcome.html

E‘Eﬁ Applet Viewer: Welcome.class
Anplet

Welcame to Java prodgramiming!

Applet started.

Nguyén Viét Ha Béat dau voi Java
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Cac phuwong thire cua Applet

m In1t(): khdi tao applet
m start(): khdi dong applet
mac dinh sé goi paint()
m stop(): dwng applet
m destroy(): giai phong (huy) applet

Nguyén Viét Ha Béat dau voi Java
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Thwc hanh

m Dang nhap vao website mon hoc
m Lam quen v&i méi trwdng phat trién Java
trén Linux va Windows
m Tap viét cac ng dung nhd
cac vi du trong bai giang

chuyén cac bai thwe hanh co ban cia mén
C/C++ sang Java

Nguyén Viét Ha Béat dau voi Java
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Bai tap: Tim hiéu vé Java

m CAc kiéu di¥ liéu co ban
cac kiéu sO nguyén, kiéu ky tw, kiéu logic
m T khoa, cach dat tén (Iop, phwong thire,
bién
m Cac cau tric diéu khién co ban
dieu kién
vong lap
switch

Nguyén Viét Ha Béat dau voi Java
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Lap trinh huwdng doi

trong

Khai niém



" S
NOI dung

m Lich st phat trién cla ky thuat Iap trinh
m Han ché cla ky thuét Iap trinh truyén
thong
m Khai niém 1ap trinh huwéng doi twong
Pong goi / Che dau théng tin

Nguy&n Viét Ha OOP: Khai niém



Tai liéu tham khao

m [hinking in Java, chapter 1, 2
m Java how to program, chapter 8

Nguy&n Viét Ha OOP: Khai niém
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Muc tiéu cda ky sw phan mém

m Tao ra san pham t6t mot cach co hiéu qua
m Nam bat dwoc cong nghé

Nguy&n Viét Ha OOP: Khai niém



Phan mém ngay cang Ion

m Mot sO hé Unix chira khodng 4M dong
lénh

m MS Windows chtra hang chuc triéu dong
|énh

m Nguwdi dung ngay cang doi hdi nhiéu chire
nang, dac biet |la chirc nang théng minh

m Phan mém ludén can duoc stra dobi

Nguy&n Viét Ha OOP: Khai niém



* S
Vi vay

m Can kiém soat chi phi
Chi phi phat trién
Chi phi bao tri

m Giai phap chinh |a st dung lai
Giam chi phi va thoi gian phat trién
Nang cao chat lvong

Nguy&n Viét Ha OOP: Khai niém



Pé st dung lai (ma nguon)

m Can dé hiéu

m Duwoc coil la chinh xac

m CO giao dién ro rang

m Khdng yéu cau thay dbi khi str dung trong
chuwong trinh moi

Nguy&n Viét Ha OOP: Khai niém



= S
Cac phwong phap lap trinh

m Lap trinh khdng cé cau trac

m Lap trinh ¢é cau trac (1ap trinh tha tuc)
m Lap trinh chtrc nang

m Lap trinh logic

m Lap trinh hwéng doi twong

Nguy&n Viét Ha OOP: Khai niém
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Lap trinh khéng c6 cau truc
(non-structured programming)

m La phuong phap xuat hién dau tién
cac ngon ngt» nhw Assembly, Basic
s dung céac bién tdng thé
lam dung Iénh GOTO
m Cac nhwoc diém
kho hiéu, kho bao tri, hau nhw khdng thé st dung lai
chat lwong kém
chi phi cao
khdng thé phat trien cac ttng dung lén

Nguy&n Viét Ha OOP: Khai niém



"
Vi du

10 k =1

20 gosub 100

30 iIfT y > 120 goto 60
40 k = k+1

o0 goto 20

60 print k, vy

70 stop

100 y = 3*k*k + 7*k-3
110 return

Nguyén Viét Ha OOP: Khai niém 10
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Lap trinh c6 cau truc/lap trinh tha tuc
(structured/procedural programming)

m st dung cac lénh co cau truc: for, do
while, if then else...

m cac ngon nglr: Pascal, C, ...
m chuwong trinh |a tdp cac ham/thu tuc
m Uu diém

chwong trinh dwgc cuc b hoa, do dé dé hiéu,
dé bao tri hon

dé dang tao ra cac thw vién phan mém

Nguyén Viét Ha OOP: Khai niém 11



" BN
Vi du

struct Date {
INnt year, mon, day;

};
print_date(Date d) {

printf(C’%d /7 %d /7 %d\n”’, d.day,
d.mon, d.year);

Nguy&n Viét Ha OOP: Khai niém
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Lap trinh ¢d cau trac/lap trinh thua tuc

m Nhuwoc diém
di¥ liéu va ma xw ly la tach roi
nguoi I4p trinh phai biét cau tric di liéu (van dé nay
mot thoi gian dai dwgc coi la hién nhién)
khi thay d6i cau trdc di liéu thi ma x& ly (thuét toan)
phai thay doi theo
khd dam bao tinh dung dan cla di liéu
khéng tw déng khéi tao hay giai phong dir liéu déng

Nguyén Viét Ha OOP: Khai niém 13



Tai sao phai thay dbi cau trac di liéu?

m Cau trac div liéu 1a md hinh cua bai todn can giai
quyét
Do thiéu kién thirc vé bai toan, vé mién (rng dung...,
khéng phai luc nao c(jng tao dwoc cau truc dir liéu
hoan thién ngay tw dau.

Tao ra mét cau trac di liéu hop ly luén la van dé dau
dau cua nguwdi 1ap trinh.

m Ban than bai toan ciing khdng bat bién
Can phai thay doi cau trac dit lieu dé phu hop vai cac
yéu cau thay doi.

Nguyén Viét Ha OOP: Khai niém 14



I
Cac van dé

m Thay ddi cau tric
dan dén viéc sira lai ma chwong ’Er‘lnh (thuat toan)
twong wng va lam chi phi phat trien tang cao.
khéng tai st dung dwgc cac ma xu ly tng véi cau tric
du liéu cu.

m Dam bao tinh dung dan cua di liéu
m(‘f)t trong nhirng nguy@n nhan chinh gay ra 16i phan
mém la gan cac dir lieu khdng hop 1€
can phai kiém tra tinh dGng dan cua dit ligu mi khi
thay doi gia tri

Nguyén Viét Ha OOP: Khai niém 15
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Vi du: MyDate

MyDate. java:
class MyDate {

public Int year, month, day;
}

MyCalendar . java:

MyDate d = new MyDate();

d.day = 32; // 1nvalid day
d.day = 31; d.month = 2; // how to check
d.day = d.day + 1; //

Nguy&n Viét Ha OOP: Khai niém
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Vi du: MyDate (2)
Thay doi cau trac dir liu:
MyDate. java:
class MyDate {

public short year;
public short mon_n_day;

Nguy&n Viét Ha OOP: Khai niém
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" S
Giai phap

m Che dau di liéu (che dau cau truc)
m Truy cap dir lieu thong qua giao dién xac dinh

class MyDate {

orivate Int year, mon, day;
oublic Int getbay() {---}

oublic boolean setDay(int) {...}

¥

Nguyén Viét Ha OOP: Khai niém 18



" J
St dung giao dién
MyCalendar. java:

MyDate d = new MyDate();

d.day = 32; // compile error
d.setDay(31);
d.setMonth(2); // should return False

Nguyén Viét Ha OOP: Khai niém 19



Paéng goéi/che dau thdng tin

m Dong goi di¥ lieu va cac thao tac tac dong
len dir lieu thanh maot thé thong nhat (I&p
doi twong) thuan tién cho st dung lai

m Che dau théng tin
thao tac voi dir lieu thdng qua cac giao dién
xac dinh
che dau nguoi Iap trinh khach (client

programmer) cai co kha nang thay doi (tach
céi bat bién ra khai cai kha bién)

Nguyén Viét Ha OOP: Khai niém 20



"
Lép va doi twong

m Lop doi twong (class) 1a khudn mau dé
sinh ra doi twong
m DOi twong 1a thé hién (instance) clia mét
I&p. Poi twong co
dinh danh
thubc tinh (dir lieu)
hanh vi (phwong thire)

Nguy&n Viét Ha OOP: Khai niém
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Hé thong hwdong doi twong

m Bao gdbm mét tap cac doi twong
méi doi twong chiu trach nhiém mot cdng viéc
m Cac doi twong twong tac théng qua trao
doi théng diép (message)
m Cac doi twong co thé ton tai phan tan/cé
thé hoat ddng song song

Nguyén Viét Ha OOP: Khai niém 22



"
M hinh hoa doi twong

MyDate

getDay()
setDay(int)

+
+

+ getMonth()

+ setMonth(int)
+ getYear()

+ setYear(int)

- validDate(int, Int, Int)

Nguy&n Viét Ha OOP: Khai niém
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Lich str ngdn ng 1ap trinh

FORTRAN | FLOW-MATIC 1957
ALGOL 58 ! COMTRAN
FORTRAN || _—
~— COBOL LISP 1960
ALGlOL 60\ WAN \Y CPL
SIMULA 67 PL/1

|
ALGOL 68 5 1970
I PROLOG
PASCAL C
\ 1975
MODULA 2 SMALLTALK 80 1980

OBERON MODULA 3 BETA Cit 1085
EIFFEL/

1990

JAVA\ 1995

C# 2000

Nguyén Viét Ha OOP: Khai niém 24
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Lap trinh hwéng doi twong lam téng
m nang suat lap trinh (ndng suat phat trién)
m chat lwong phan mém

m tinh hiéu dwoc clia phan mém
m vong d&i ca phan mém

Nguy&n Viét Ha OOP: Khai niém
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OOP va OOL

m CO thé thé hién phan nao tv twdng déng
goi/che dau théng tin trén ngdén nglr thi
tuc

khdng triét dé, kho kiém soéat

m Ngbén ngir hwéng doi twong cung cap kha
nang kiém soat truy cap; ngoai ra

ké thira
da hinh

Nguyén Viét Ha OOP: Khai niém 26



L&p va doi twong

trong Java




"
NOI dung

m Dinh nghia Iop

m [huOc tinh

m Phuong thic

m Kiém soat truy cap

m Phuwong thire khéi tao
m Thao tac v&i doi twong

Nguyén Viét Ha Lép va dbi twong trong Java



Tai liéu tham khao

m [hinking in Java, chapter 1, 2
m Java how to program, chapter 8

Nguyén Viét Ha Lép va dbi twong trong Java



" S
Pinh nghia I&p

L&p dwoe dinh nghia boi
class class name {

3
Vi du:
class MyDate {

¥

Nguyén Viét Ha Lép va dbi twong trong Java



Pai twong

m Doi twong dwoc thao tac théng qua tham chiéu
Tham chiéu déng vai trd gan giong nhw mét con tré

m DOi trong phai dwoc tao ra mdt cach twong
minh bang toan t&r new

MyDate d;
d = new MyDate();
MyDate myBirthday = d;

Nguyén Viét Ha Lép va dbi twong trong Java



" J
Thudc tinh, phwong thirc va kiém soét
truy cap
class MyDate {
private Int year, mon, day;

public 1Int getYear() {
return year;

¥
public boolean setYear(int y) {

}

Nguyén Viét Ha Lép va dbi twong trong Java



MyDate d = new MyDate();
d.year = 2005; // compile error

d.setYear(2005);
System.out.printIn(’Year=" + d.getYear());

Nguyén Viét Ha Lép va dbi twong trong Java



= JE
Phwong thie trung tén (overload)

m Co thé dinh nghia cac phwong thirc trung tén, tuy nhién phai phan
biét bdi danh sach tham sb

class MyDate {

public boolean setMonth(int m) { .}
public boolean setMonth(String s) { ..}

}

d.setMonth(9);
d.setMonth(’September™);

Nguyén Viét Ha Lép va dbi twong trong Java



" S
Phuwong thirc khéi tao (constructor)

m D{¥ liéu nén dwoc khoi tao trwdc khi st
dung
16i kh&i tao 1& mot trong cac 16i phd bién
m Phuong thire khéi tao

la phwong thire dac biét dwoc goi tw dong
sau khi tao ra doi twong

nham muc dich chinh la kh&i tao cho cac
thudce tinh cta doi twong

Nguyén Viét Ha Lép va dbi twong trong Java



" S
Phuwong thirc khoi tao

m CO tén trung voi tén lop

m Khéng nhan gia tri tra lai

m M6i khi doi twong dwoc tao ra bdi toan tl
new, hé thong sé tw dong goi phuong
thire khoi tao.

néu khéng khai bao, hé thdng sé goi
constructor mac dinh la mot phwong thire
rong

Nguyén Viét Ha Lép va dbi twong trong Java 10



" S
Vi du: Constructor réng

class SayMsg {
}

SayMsg msg = new SayMsg();

Nguyén Viét Ha Lép va dbi twong trong Java
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" B
Vi du: Constructor mac dinh

class SayMsg {

SayMsg() {
System.out.printin(’Hello™);

}
}

SayMsg msg = new SayMsg();

Nguyén Viét Ha Lép va dbi twong trong Java
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" B
Vi du:

class SayMsg {

SayMsg() 1
System.out.printin(C’Hello™);
}

SayMsg(String s) {
System.out.printin(s);

}
}

SayMsg msgl
SayMsg msg2

new SayMsg(Q);
new SayMsg(C’Java™);

Nguyén Viét Ha Lép va dbi twong trong Java
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" B
Vi du:

class SayMsg {
SayMsg(String s) {
System.out._printin(s);
+
by

SayMsg msgl
SayMsg msg2

new SayMsg();
new SayMsg(’”’);

Nguyén Viét Ha Lép va dbi twong trong Java

// error
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"
Copy constructor

m Khdi tao doi twong bang mét doi twong khac
public class MyDate {
private iInt year, month, day;
public MyDate() {.--}
public MyDate(MyDate d) {
year = d.year;
month = d.month;
day = d.day;

}

Nguyén Viét Ha Lép va dbi twong trong Java



MyDate d = new MyDate();
d.setYear(2005);

d.setMonth(9);

d.setDay(12);

MyDate openDay = new MyDate(d);
MyDate dd = d;

Nguyén Viét Ha Lép va dbi twong trong Java
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Kiém soat truy cap

public class MyDate {
private iInt year, month, day;
public MyDate() {---}
public MyDate(MyDate d) {
year = d.year; // year = d.getYear();
month = d.month;
day = d.day;

Nguyén Viét Ha Lép va dbi twong trong Java 17



Hiéu thém veé Java




"
NOI dung

m D liéu kiéu nguyén thay va doéi twong
m Tham chiéu

m Giai phéng bé nhé

m Goi va kiém soat truy cap

m Kiéu hop thanh (composition)

m V3o ra v&i ludng dir liéu chuan

Nguyén Viét Ha Thém vé Java



Tai liéu tham khao

m [hinking in Java, chapter 2, 4, 5
m Java how to program, chapter 4,5,6,7,8

Nguyén Viét Ha Thém vé Java
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Kiéu di¥ liéu nguyén thiy

m Java cung cap cac kiéu nguyén thay
sO: byte, short, int, long, float, double
m khéng c6 khai niém unsigned
m kich thwée cb dinh trén moi platform
logic: boolean
ky tw: char
m D liéu kiéu nguyén thay khéng phai 1a doi twong
inta =5;
if (a==Db)...
m Ton tai I&p doi twong twong ng: Interger, Float,..
Interger count = new Interger(0);

Nguyén Viét Ha Thém vé Java



Kiéu Do rong Gia tri cuc tiéu Gia tri cwe dai

dir liéu (bits)
char 16 | 0x0 Oxffff
byte 8 | -128 (-27) +127 (27-1)
short 16 | -32768 (-215) 32767 (215-1)
int 32 | - 231, 0x80000000 + 231 - 1, Ox7{ffffff
long 64 | - 263 +263-1
float 32 | 1.40129846432481707e-45 3.40282346638528860e+38
double 64 | 4.94065645841246544¢-324 1.79769313486231570e+308
boolean

Nguyén Viét Ha Thém vé Java 5



" S
D& liéu dwoc lwu trlr & dau

m D liéu kiéu nguyén thay
thao tac thédng qua tén bién
m D liéu 14 thudc tinh cla doi twong
E)c‘)i,two’ng dwoc thao tac thong qua tham
chiéu
m Vay bién kiéu nguyén thiy, tham chiéu va
doi twong dwoc lwu trir & dau?

Nguyén Viét Ha Thém vé Java



" S
3 vung b0 nh¢& cho wng dung

code tat
static data ~ J LG IS
constants

—

~
temporary stack memory
data 3

—

e \
dynamic
data 4

heap memory
N

Nguyén Viét Ha Thém vé Java



I
Tham chiéu

m Doi twong dwoc thao tac théng qua tham chiéu
la con tré t&i doi twong
thao tac truc tiép toi thudce tinh va phwong thire
khéng co6 cac toan tir con tro
phép gan (=) khdng phai la phép toan copy ndi dung
doi twong

m tham chiéu dwoc lwu trir trong ving nhé
static/stack nhw cac con tré trong C/C++
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Toan tor New

m Phai tao moi doi twong mot cach twdng
minh bang toan t& new
cap phat ving nh& dong
dwoc tao trong bo nhé Heap
m Vidu:
MyDate d;
MyDate birthday;
d = new MyDate();
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"
Phép gan “="

m Phép gan khéng phai la copy thdng thuwdong
copy ndi dung clia tham chiéu
hai tham chiéu sé& tham chiéu dén cung doi twong

Integer m = new Integer(10);
Integer n = new Integer(20);
m = n,;

n.setValue(50);
System.out.print(m);

Nguyén Viét Ha Thém vé Java
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“NeW” Vé “=”

MyDate d;

MyDate birthday;(//////

d =

new operation

new MyDate(26,9,2005);
birthday = d;
Y I assign operation

Static/Stack memory

d

birthday

Nguy&n Viét Ha

\
I

Thém vé Java

Heap memory

26-9-2005
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" S
Toan tr quan hé

m So sanh ndi dung cla cac di liéu kiéu nguyén thay (int,

long, float, ...)

A“

m S0 sanh ndi dung cua tham chleu chr khong so sanh noi

dung cta déi twong do tham chiéu trd dén

Integer nl1 = new Integer(47);
Integer n2 = new Integer(47);
System.out.printin(nl
System.out.printin(nl = n2);

false
true

Nguy&n Viét Ha

== nZ);

Thém vé Java
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" A
So sanh néi dung doi twong
class MyDate {

boolean equalTo(MyDate d) {

}
}

MyDate d1 = new MyDate(10,10,1954);
MyDate d2 = new MyDate(dl);
System.out.printin(dl.equalTo(d2));

Nguyén Viét Ha Thém vé Java
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" A
Giai phong bé nh¢ dong
(Garbage collection)
m Lap trinh vién khéng can phai giai phong doi
twong

m JVM cai dat co ché “Garbage collection” dé giai

phong tw ddng cac doi twong khdng con can
thiét

tuy nhién, GC khéng nhat thiét hoat dong v&i moi doi
trong

m GC tang toc dd phat trién va tang tinh 6n dinh
cua wrng dung

Khéng phai viét ma giadi phong doi twong
Do doé, khéng bao gio’ quén giai phéng doi turong
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- S
GC hoat ddng nhw thé nao

m S& dung co ché dém?
méi doi twong cd mdt s6 dém cac tham chiéu
tro toi
gidi phéng ddi twong khi sé dém =0
m Giai phong cac doi twong chét
kiém tra tat ca cac tham chiéu
danh dau cac doi twong con dwoc tham chiéu

gidi phong cac doi twong khong dwoc tham
chiéu
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"
Garbage Collection

MyDate openDate = new MyDate(1,10,2005);
MyDate startDate = new MyDate(10,10,2005);
openDate = startDate;

released

~—  automatically
openDate *——| 1-10-2005

N

startDate > 10-10-2005

Nguyén Viét Ha Thém vé Java 16



Truyén tham s va nhan gid tri tra lai

m Truyén gia tri
doi voi div liéu kiéu nguyén thay
gia tri cta tham s6 (RValue) dwoc copy 1én
stack
c6 thé truyén hang so6 (vd: 10, 0.5, ...)
m Truyén tham chiéu
doi v&i doi twong
ndi dung cla tham chiéu (LValue) dwoc copy
lén stack
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"
Truyén tham so tri

class MyDate {

public boolean setYear(int y) {

}
public int getYear() {

return year;

}

MyDate d = new MyDate();
d.setYear(1975);
Int y = d.getYear();

Nguyén Viét Ha Thém vé Java
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N
Truyén tham chiéu

class MyDate {

int year, month, day;

public MyDate(int y, Int m, int d) {
year = y; month = m; day = d;

}

public void copy(MyDate d) {
d.year = year;
d.month = month;
d.day = day;

}

public MyDate copy() {
return new MyDate(day, month, year);

}

Nguyén Viét Ha Thém vé Java
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Truyén tham chiéu

MyDate dl1 = MyDate(2005, 9, 26);
MyDate d2 = MyDate(2000, 1, 1);
dl.copy(d2);

MyDate d3;

d3 = dl.copy();

Nguyén Viét Ha Thém vé Java
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I
Tham chiéu this

m Java cung cap tham chiéu this dé tré toi
chinh doi twong dang hoat déng

m this duwoc sir dung vao cac muc dich
nhuw

tham chiéu twong minh dén thuge tinh va
phwong thirc cua doi twong

truyén tham s va tra lai gia tri
dung dé goi constructor

Nguyén Viét Ha Thém vé Java 21



" N
this lam gia tri tra lai

class Counter {
private int c = 0;
public Counter increase() {
C++;

return this;

}

public int getValue() {
return c;

}

}

Counter c = new Counter();
System.out.printIn(c.increase().increase().getValue());

Nguyén Viét Ha Thém vé Java
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this lam tham sé

class Document {
Viewer ViI;

Document(Viewer v) {
Vi = V]

}
void display() {

v.display(this);
by

}
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S
Goi constructor bang this

class MyDate {
private int year, month, day;

public MyDate(int y, Int m, int d) {

}

// copy constructor

MyDate(MyDate d) {
this(d.year, d.month, d.day);
System.out.printIn(C’copy constructor called”);

j--

m  Constructor chi dwoc goi bén trong mét constuctor khac va chi dwoc goi mét lan & thoi
diem (vi tri) dau tién.
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" S
Phwong thire va thudc tinh static

m Co thé khai bdo phwong thirc va thudc
tinh la tinh (static)

doc lap v&i doi twong
c6 thé str dung ma khéng can cé ddi twong

m Phuong thiee tinh
khéng str dung duoc thudc tinh théng thuwdng
(non-static)
knong goi dwoc cac phwong thire thong
thwong
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"
Gai cac I&p doi twong (package)

m Cac I&p doi twong dwoc chia thanh cac gol
néu khong khai béo thi cac I6p thudc géi default
cac lop trong cung mot tép ma ngudn luén thudc cung
mot goi

m TOn tai mure truy cap package
murc package 1a mac dinh (néu khdng khai béo twéng
minh la public hay private)
cac doi twong cua cac |&p thudc cung goi cé thé truy
cap dén non-private mpmbers cua nhau
chi c6 thé tao (new) ddi twong cua I&p dwoc khai bao
la public cua gbi khac
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Hello. java:

class HelloMsg {
void sayHello() {
System.out._printin(C’Hello, world!™);

}
}

public class Hello {
public static void main(String[] args) {
HelloMsg msg = new HelloMsg();
msg.sayHello();

}

Nguyén Viét Ha Thém vé Java 27



" I
Khai bao va str dung package

m Khai bao goi bang Iénh package
cac goi dwoc lwu trir theo cau tric cay thw
muc

s dung tham sb -d dé tao thw muc khi bién
dich

m DUng I&nh import dé khai bao viéc st
dung mot goi da co

Nguyén Viét Ha Thém vé Java 28



"
Poi twong hop thanh (Composition)

m Doi twong co thé chura cac doi twong khac (cac thudce
tinh khdng thudc kiéu nguyén thay)

m Thudc tinh 1& tham chiéu phai dwoc tao ra bang new
hodc dwoc gan cho mot doi twong da ton tai

class Person {
private String name;
private MyDate birthday;
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" A
Get va Set thudc tinh khdng thudc kiéu
nguyén thuy

class Person {

public MyDate getBirthday() {
return birthday;

}
}

Person p = new Person(...);
MyDate d = p.getBirthday();
d.setYear(1900);
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"
Str dung copy constructor

class Person {

private String name;

private MyDate birthday;

public Person(String s, MyDate d) {
name = s;
birthday = new MyDate(d);

+

public MyDate getBirthday() {
return new MyDate(birthday);

}

public void setBirthday(MyDate d) {
birthday = new MyDate(d);

+

Nguyén Viét Ha Thém vé Java
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Vao ra ti ludng di¥ liéu chuan

m Ludng ra chuan: System.out
xuat ra luéng ra chuan (standard output)
c6 thé tai dinh hwong

m Ludng thdng bao 16i: System.err
xuat ra Console (thiét bj output chuan)
khéng thé tai dinh hwdng

m Luong di liéu vao chuan: System.in
chwa san sang cho s dung

Nguyén Viét Ha Thém vé Java
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" A
Nhap di liéu tlr ludng vao chuan

m InputStream: I&p doi twong tng véi lubng vao
chuan
System.in: doi twong twong ng
chwa co phuwong thiee nhap dir liéu
m InputStreamReader: nhap dir lieu kh6ng thong
qua buffer
doc trng ky tw (ké ca ky tw dac biét)
m BufferedReader: s&r dung buffer
doc twwng dong
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" B
Vi du

import java.io.™;

public class Echo {

public static void main(String[] args)

throws 10Exception {
InputStreamReader reader;
BufferedReader bufReader;
reader = new InputStreamReader(System.in);
bufReader = new BufferedReader(reader);
String s;
while( null '= (s = bufReader.readLine())

System.out.printin(s);

Nguyén Viét Ha Thém vé Java
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e
Nhap mot s6

import java.io.™;

class SimplelO {
public static void main(String args[])
throws I10Exception {
int n;
String str;

str = bufReader.readLine();

Integer num = Integer.valueOf(str);
n = num.intValue();
System.out.printin(n);

Nguyén Viét Ha Thém vé Java
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Nhap mot s6

import java.lio.*;

class SimplelO {
public static void main(String argsl])
throws 10Exception {
int n;
String str;

str = bufReader.readLine();

n = Integer.valueOf(str).intValue();

System.out._printin(n);

Nguyén Viét Ha Thém vé Java
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g
Tham s dong lénh

CmdLineParas. java:

public class CmdLineParas {

public static void main(String[] args) {
for (int 1=0; 1<args.length; 1++)

System.out.printin(args|i]);

}

}

Vi du:

#java CmdLineParas hello world

hello
world

Nguyén Viét Ha Thém vé Java
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Ké thira




S
NOI dung

m VVan dé s dung lai

m S& dung lai bang ké thira

m Ké thira trong Java
dinh nghia I&p ké thira
thém phwong thire, thudc tinh
kiém soat truy cap
constructor

m Lop Object

Nguyén Viét Ha Ké thira



Tai liéu tham khao

m [hinking in Java, chapter 6
m Java how to program, chapter 9

Nguyén Viét Ha Ké thira



JE—
St dung lai

m TON tai nhiéu loai ddi twong co cac thude
tinh va hanh vi twong tw hoac lien quan
dén nhau

Person, Student, Manager,..

o Xuat hien nhu cau sir dung Ia| cac ma

nguon da viét
St dung lai théng qua copy
St dung lai thédng qua quan hé has _a
S dung lai thdng qua co ché “ké thwva”
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JE—
St dung lai

m Copy ma nguon

Ton cong, dé nham

Kho stra 16i do ton tai nhiéu phién ban
m Quan hé has _a

S& dung I&p ¢l nhw 1a thanh phan cla lép
MOl
St dung lai cai dat v&i giao dién moéi

= Phai viét lai giao dién

= Chwa di mém déo
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W
Vi du: has a

class Person {
private String name;
private Date bithday;
public String getName() { return name; }

}

class Employee {
private Person me;
private double salary;
public String getName() { return me.getName(); }

}
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class Manager {
private Employee me;
private Employee assistant;
public setAssistant(Employee e) {...}

}

Manager junior = new Manager();
Manager senior = new Manager();
senior.setAssistant(junior); // error
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S
Ké thira

m Dwyatréenquan héis a
m Thtra hudng lai cac thudc tinh va phwong
thtre da co
m Chi tiét héa cho phu hop véi muc dich sy
dung mai
Thém cac thudc tinh moi
Thém hoac hiéu chinh cac phwong thirc
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Thuat nglr

m Ké thira
m Lop co sO, [&p cha
m L&p dan xuat, 1ép con
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S
Ké thira trong Java

[public] class DerivedClass extends BaseClass {
/* new features goes here */

}

Vi du:
class Employee extends Person {
private double salary;
public boolean setSalary(double sal) {

salary = sal;
return true;

Nguyén Viét Ha Ké thira
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Person
-name
-birthday

+setName()
+setBirthday ()

T

Employee

-salary

+setSalary()

+getDetail )

Nguyén Viét Ha

Employee e = new Employee();

e.setName("'John');
e.setSalary(3.0);

Ké thira
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" I
private members

class Employee extends Person {

public String getDetail() {
String s;
// s = name + "," + birthday;
s = getName() + "," + getBirthday(Q);

s += "," + salary;
return s;
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JE
Murc truy cap protected

m D& dam bao che dau théng tin, thong
thwong cac thuoc tinh dwoc khai bao la
private

Poi twong thudc I&p dan xuat phai truy cap toi
chung thdng qua cac phwong thure get va set.

m Mc truy cap protected gidi quyét van dé
nay

Poi twong cla Idp dan xuat truy cap dwoc
cac protected members cua |&p co sO
Céac doi twong khac khéng truy cap dwoc
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public class Person {
protected Date birthday;
protected String name;

+
public class Employee extends Person {
public String getDetail() {
String s;
S = name + '," + birthday;
s += "," + salary;
return s;

Nguyén Viét Ha Ké thira
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Cac murc kiem soat truy cap

Modifier Same Same Subclass | Universe
class package
private Yes
package Yes Yes
(default)
protected Yes Yes Yes
public Yes Yes Yes Yes

Nguy&n Viét Ha
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o
Trong Cl‘Jng gél public class Person {

Date birthday;
String name;

public class Employee extends Person {

public String getDetail() {
String s;
s = name + "," + birthday;
"," + salary;
return s;

S +=

Nguyén Viét Ha Ké thira
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package abc;
KhéC gél public class Person {
protected Date birthday;
protected String name;

import abc.Person;
public class Employee extends Person {

public String getDetail() {
String s;
S = name + "," + birthday;
s += "," + salary;
return s;

}

Nguyén Viét Ha Ké thira
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Dinh nghia lai cac phwong thuc

m Chung ta c6 thé dinh nghia lai cac phuwong
thire cua 1op co s&

m DOi twong cla I&p dan xuat sé hoat ddng
vOi phurong thiee moi phu hop voi no

m Co thé tai str dung phwong thirc ciing tén
cua lop co s& bang t khdéa super

Nguyén Viét Ha Ké thira 18



package abc;
\V/i (jl] public class Person {
protected Date birthday;
protected String name;
public String getDetail() {...}

import abc;
public class Employee extends Person {

public String getDetail() {
String s;
S = super.getbDetail() + "," + salary;
return s;

Nguyén Viét Ha Ké thira 19



S
DPinh nghita lai phwong thurc
m Phai cé quyén truy cap khoéng chét hon

phwong thire dwoc dinh nghta lai
m Phai co kiéu gia tri tra lai nhw nhau

Nguyén Viét Ha Ké thira
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-
class Parent {
public void doSomething() {}
public int doSomething2() {
return O;

}
}

class Child extends Parent {
protected void doSomething() {}
public void doSomething2() {}

Nguyén Viét Ha Ké thira
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Thira ké nhiéu tang

Moi dé[ twong déu
thtra ké tr I&p goc Object

Nguy&n Viét Ha

Person

-name
-birthday

+setName
+setBirthday

I

T

Employee

-salary

+setSalary
+getDetail

T

Manager

Programmer

-rank

-project

Ké thira




Constructor

m L&p dan xuat ké thira moi thudce tinh va
phuong thire cua I&p co sO
m Khéng ké thira phuwrong thire khdi tao
m C6 hai giai phap goi constructor cua I&p
CO SO
str dung constructor mac dinh

goi constructor cua I&p co s& mbt cach twdng
minh
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class Point {

protected int X, y;

public Point() {}

public Point(int xx, int yy) {
XX ]
Yy,

X =
y =
}
¥

class Circle extends Point {
protected iInt radius;
public Circle() {}

}

Point p =
Circle c1
Circle c2

Nguy&n Viét Ha

new Point(10, 10);

new Circle(Q);
new Circle(10, 10); // erorr

Ké thira
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Goi constructor cua |&p co s&

m Viéc khoi tao thudce tinh cua 16p co s& nén
giao phd cho constructor cua I&p co sO

m S dung tir khéa super dé goi
constructor cua I&p co s&

Constructor clia I&p co s& bat budc phai
dwoc thwe hién dau tién

Néu &P co s& khdng cé constructor méc dinh
thi bat budc phai goi constructor twd'ng minh

Nguyén Viét Ha Ké thira 25



class Point {
protected iInt X, Vy;
public Point() {}
public Point(int xx, Int yy) {
X = XX;
Y = VYY;
}
+

class Circle extends Point {
protected iInt radius;
public Circle() {}
public Circle(int xx, Int yy,
super(xx, Yyy);
radius = r;
+
}

Nguyén Viét Ha Ké thira
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class Point {
protected int X, y;
public Point(int xx, int yy) {
X = XX;
y =YY,
}
+

class Circle extends Point {
protected iInt radius;
public Circle() { super(0, 0);
public Circle(int xx, Int vyy,

super(xXx, Vyy):
radius = r;

Nguyén Viét Ha Ké thira
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int r) {
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class Point {
protected iInt X, Vy;
public Point() {}
public Point(int xx, Int yy) {
X = XX;
Y = VYY;
}
+

class Circle extends Point {
protected iInt radius;
public Circle(Q) {}
public Circle(int xx, Int yy,
// super(xXx, Yyy);
radius = r;
+
}

Nguyén Viét Ha Ké thira

int r) {
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JE——
Thu tw khoi tao

class Point {
protected Int X, y;
public Point() {
System.out.printIn('Point constructor');

}
}

class Circle extends Point {
protected iInt radius;
public Circle() {
System.out.printIn("Circle constructor™);

}
}

Circle c¢c = new Circle(Q);

Nguyén Viét Ha Ké thira
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JE
Tw khda fFinal

m [hudc tinh final

hang so, chi dwoc gan gid tri khéi tao mét [an, khéng
thay doi dwoc gia tri

m Phwong thiee final

khéng cho phép dinh nghia lai & I1&p dan xuat
m Tham so final

khéng thay déi dwoc gié tri cha tham chiéu
m Lop final

khéng dinh nghia dwoc Iép dan xuat
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Ké thira va da hinh




S
NOI dung

m Da hinh
upcasting
lien két dong
m LOp va phwong thire trivu twong
m Da ké thira va giao dién
m Mot cach 1ap trinh tdng quat

Nguyén Viét Ha Ké thira va da hinh



Tai liéu tham khao

m Thinking in Java, chapter 7, 8
m Java how to program, chapter 9

Nguyén Viét Ha Ké thira va da hinh



S
Polymorphism (da hinh) la gi

m Polymorphism: nhiéu hinh thic, nhiéu kiéu
ton tai
m Da hinh trong lap trinh
da hinh ham: ham trung tén, phan biét boi
danh sach tham s6
da hinh doi twong
= nhin nhan doi twong theo nhiéu kiéu khac nhau

= cac doi twong khac nhau gidi nghia thong diép
theo cach thurc khac nhau

Nguyén Viét Ha Ké thira va da hinh 4



S
Up casting

m Up casting 1a kha nang nhin nhan doi
twong thudc I&¢p dan xuat nhw 1 mot doi
twong thubc 16p co s&

dung doi twong cla I&p dan xuat dé truyén
tham so

dung doi twong cla Iép dan xuat 1am thudc
tinh

Nguyén Viét Ha Ké thira va da hinh



Person
-name
-birthday

+setName()

+setBirthday ()

T

Employee

-salary

+setSalary()
+getDetail

Nguyén Viét Ha

Person p;

Employee e = new Employee();

p = (Person) e;
p.setName(...);
p.setSalary(...);

Ké thira va da hinh

// compile error



String teamInfo(Person pl, Person p2) {
return "Leader: " + pl.getName() +
- member: " + p2.getName();

}

Employee el, e2;
Manager ml, m2;

System.out_printin(teaminfo(el, e2));
teamInfo(ml, m2); teamlInfo(ml,e2);

Nguyén Viét Ha Ké thira va da hinh



class Manager extends Employee {
Employee assistant;

public void setAssistant(Employee
assistant = e;

}

}

Manager junior, senlior;

senior.setAssistant(junior);

Nguyén Viét Ha Ké thira va da hinh



S
Pa hinh va lién két déng

m Kha nang giai nghia cac théng diép theo cac cach thirc
khac nhau

Person pl = new Person();
Person p2 = new Employee();
Person p3 = new Manager();

System.out.printin(pl.getDetail());
System.out.printin(p2.getDetail());
System.out.printin(p3.getDetail());
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class EmployeeList {
Employee list][];

public void add(Employee e) {...}
public void print() {
for (int 1=0; i<list.length; 1++) {
System.out.printin(list[i1].getDetail());

}

EmployeeList list = new EmployeeList();
Employee el; Manager ml;

list.add(el); list.add(ml);
list.print();

Nguyén Viét Ha Ké thira va da hinh 10



S
Lién két tinh va lien két dong
Static and dynamic binding
m Lién két tinh: 1&1 goi ham (phwong thirc) dwoc
quyét dinh khi bién dich, do d6 chi c6 mot phién
ban cua chwong trinh con dwoc thwce hién
wu diém vé téc do
m Lién két dong: 161 goi phwong thire dwoc quyét
dinh khi thwe hién, phién ban cua phuwong thiec
phu hop voi doi twong dwoc goi
Java mac dinh st dung lién két dong

Nguyén Viét Ha Ké thira va da hinh 11



S
Down casting

Employee e = new Employee();
Person p = e; // up casting
Employee ee = (Employee)p;

Manager m = (Manager)ee; //

Person p2 = new Manager();
Employee e2 = (Employee) p2;

Nguyén Viét Ha Ké thira va da hinh

// down casting

run-time error
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JE
Toan t&r 1nstanceof

public class Employee extends Person {}
public class Student extends Person {}

public doSomthing(Person e) {
IT (e Instanceof Employee) {...
} else 1f (e iInstanceof Student) {...

} else {...}

Nguyén Viét Ha Ké thira va da hinh 13



JE
Private method

class Base {
private void f() { System.out.printiIn(C’base f()); }
public void show() { fO }

}

public class Derived extends Base {
private void T {
System.out.printin(C’derived f()”);
+
public static void main(String args[]) {
Derived d = new Derived();
Base b = d;
b.show();
+
+

Nguyén Viét Ha Ké thira va da hinh
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S
Copy constructor(?)

class Employee extends Person {
double salary;
Employee(Employee e) {
super(e);
salary = e.salary;

L

Nguyén Viét Ha Ké thira va da hinh
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S
Goi phuwong thure trong constructor

class Shape {
public Shape() {
draw(Q);

}
public void draw() {}

}

class Point extends Shape {
protected Int X, y;
public Point(int xx, Int yy) {

X = XX; Y = VYY;
+

public void draw() {
System.out.printInC"("" + x + "," +y + ")");
¥
s

Point p = new Point(10, 10);

Nguyén Viét Ha Ké thira va da hinh 16
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Lop trivu twong

m Chuing ta co thé tao ra cac Iop co s& dé
tai si» dung ma khdng mudn tao ra doi
twong thwe cua I&p

cac lop Point, Circle, Rectangle chung nhau
khai niém cung la hinh vé Shape

m Giai phap la khai bao |&p triru twong

khéng thé tao doi twong

Nguyén Viét Ha Ké thira va da hinh 17



abstract class Shape {
protected Int X, Vy;
Shape(int x, Int y) {

X = _X;
Y = _Y;
+
by
Shape s1 = new Circle();
Shape s = new Shape(10, 10) // compile error

Nguy&n Viét Ha

Ké thira va da hinh 18



class Circle extends Shape {
int r;

public Circle(int _x, Int _y,
super(_X, _VY);

Nguyén Viét Ha Ké thira va da hinh

int _r) {
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A
Phwong thire trivu tirong

m Dé thong nhat giao dién, cé thé khai bao
cac phwong thire tai I&p co s& nhung
dwoc cai dat thuc té tai I&6p dan xuat

cac I&p dan xuat khac nhau co cach cai dat
khac nhau

m Phuong thoee trieu trong

bat budc phai dinh nghia lai tai I&p dan xuat

Nguyén Viét Ha Ké thira va da hinh 20



abstract class Shape {
protected Int X, Yy;

public void moveTo(int x1, int yl) {
erase();
X = X1;
y = vyl;
draw();
+

abstract public void erase();
abstract public void draw();

Nguyén Viét Ha Ké thira va da hinh
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class Circle extends Shape {
int r;

public Circle(int _x, Int _y, int _r) {
super(_ X, _Y);
r= _r;
draw();

}

public void erase() {

System.out.printIn("Erase at ("' + x + ","

}

public void draw() {
System.out.printIn("'Draw at (" + x +

}
}

Nguyén Viét Ha Ké thira va da hinh
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Giao dién (Interface)

m Interface la murc triru twgng cao hon 1op
triru trong
m Bao gom
phwong thiee trivu twong
hang so (static final)
mac dinh la public
m Cu phap:

tr khbéa Interface va implements

Nguyén Viét Ha Ké thira va da hinh
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interface Action {
void moveTo(int x, Int y);
void erase();
void draw();

}

class Circlel implements Action {
int x, y, r;
Circlel(int _x, int y, int _r) { ... }

public void erase() {---}
public void draw() {.-.}
public void moveTo(int x1, int y1) {...}

}

Nguyén Viét Ha Ké thira va da hinh
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S
Lop trivu twong cal dat giao dién

abstract class Shape implements Action {
protected Int X, Yy;

public Shape() {.--}
public Shape(int x, int y) {...}

public void moveTo(int x1, int yl) {
erase();
X = X1;
y = vyl;
draw();
+
+

Nguyén Viét Ha Ké thira va da hinh
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" e
Pa ké thira

m Java khéng cho phép da ké thtra t&r nhiéu I&p co s&
dam bao tinh dé hiéu
han ché xung dét

m Co thé cai dat dong thdi nhiéu giao dién

Abstract or Concrete | | interface 1
Base (ass T o
) interface 2 | |
: SR .E '*..*
i interface n |
ﬂ .........

Base Class Methods [interface 1| interface 2| ... | interface n

Nguyén Viét Ha Ké thira va da hinh



=
class ImageBuffer {

¥

class Animation extends ImageBuffer
implements Action {

oublic void erase() {.--.}
oublic void draw() {.-..}
oublic void moveTo() {---}

L

Nguyén Viét Ha Ké thira va da hinh

27



interface CanFight {
void fight();
by
interface CanSwim {
void swim();
by
interface CanFly {
void Fly(Q);
by
class ActionCharacter {
public void fight() {}

}

Nguyén Viét Ha Ké thira va da hinh
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class Hero extends ActionCharacter implements CanFight, CanSwim,
CanFly {

public void swim(Q) {}
public void flyQ {}

}

public class Adventure {

public static void t(CanFight x) { x.fight(Q; }
public static void u(CanSwim x) { x.swim(Q); }
public static void v(CanFly x) { x.flyQ; }
public static void w(ActionCharacter x) { x.fight(Q; }
public static void main(String[] args) {

Hero h = new Hero();

t(h); 7/ Treat 1t as a CanFight

u(h); 7/ Treat 1t as a CanSwim

v(h); // Treat i1t as a CanFly

w(h); // Treat 1t as an ActionCharacter

}

Nguyén Viét Ha Ké thira va da hinh
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A
Xung dot (1)

interface 11 { void fQ; }
interface 12 { Int f(int 1); }
interface 13 { int TQO; }
class C {
public int fO) { return 1; }
by
class C2 implements 11, 12 {
public void fO {}
public int f(int 1) { return 1; } // overloaded
ks
class C3 extends C mmplements 12 {
public int f(int 1) { return 1; } // overloaded

}

Nguyén Viét Ha Ké thira va da hinh 30



" S
Xung dot (2)

class C4 extends C implements 13 {
// ldentical, no problem:
public int fO) { return 1; }

}

class C5 extends C implements 11 {}

interface 14 extends 11, 13 {}

Nguyén Viét Ha Ké thira va da hinh
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o

Mo rong |&p trivu twwong va giao dién
interface 11 {}

interface 12 {}

interface 13 extends 11, 12 {}

abstract class Al {}

abstract class A2 extends Al implements 11, 12 {}

Nguyén Viét Ha Ké thira va da hinh
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JE
Abstract class vs. Interface

m Lép triru twong co thé co phuong thire
thwe va thuoc tinh

m Interface hd tro da ké thira
s Cai gi 13 bét bién ?

Nguyén Viét Ha Ké thira va da hinh
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=
Hwong toi lap trinh tong quat
Generic programming

m TOng quat hda chwong trinh dé co6 thé hoat dong
v&i cac kiéu dir lieu khac nhau, ké ca cac kiéu
dir lieu trong twong lai

thuat toan da xac dinh
m Vi du, kiéu ngan xép
C: dung con tro void
C++: dung template
Java: loi dung upcasting va I&p gdc Object
Java 1.5: template

Nguyén Viét Ha Ké thira va da hinh 34



class MyStack {

public void push(Object obj) {...}

public Object pop() {---}

MyStack s = new MyStack();
Point p = new Point();

Circle c = new Circle();
s.push(p);

s.push(c);

Circle cl1 = (Circle) s.pop();
Point pl = (Point) s.pop();

Nguyén Viét Ha Ké thira va da hinh
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S
Local copy

m CO nhu cau sao chép céac doi twong

Sao chep khi Chuyen tham s6 dé tranh slra
doi déi twong goc

m Lam thé nao dé sao chép doi two’ng ma
khdng biét rd kiéu (I&6p) thwe sw ciia n6?
St dung copy constructor?

St dung phwong thirc copy?
s Interface Cloneable va phuong thirc
clone()

Nguyén Viét Ha Ké thira va da hinh
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S
Copy constructor

class Base {
public Base() {}
public Base(Base b)) {...}
public String print() { return "base class'; };

}

class Derived extends Base {
public Derived() {}
public Derived(Derived d) {
super(d);
by

public String print() { return "derived class"; };

Nguyén Viét Ha Ké thira va da hinh 37



Local copy str dung copy constructor

public class TestCopy {

static void copy(Derived d) {
Derived d1 = new Derived(d);
System.out.printin(dl.print());

+

static void copy2(Base b) {
Base bl = new Base(b);
System.out.printin(bl.print());

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

Derived d = new Derived();

copy(d);
copy2(d);

Nguyén Viét Ha Ké thira va da hinh
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=
Bal tap
m S& dung kién thirc vé ké thira va da hinh
dé thiét ké cac lép sau
Cac I&p ddi twong hinh hoc co s& Point,
Circle, Rectange, ...
Lop Graphics la mot hinh phirc hop do nguoi
dung dinh nghta (Ia mét tap cac hinh co s&
hoac phuc hop khac)
m Yéu cau: cac I&p phai st dung giao dién
nhw nhau: move(), draw(),...

Nguyén Viét Ha Ké thira va da hinh 39



Composite design pattern

Chent

4..] Component

Nguy&n Viét Ha

-

Clparationy;

GatChitd(int)

Addf{Companant)
Hamova{L.omponani)

A

Laaf

Operation()

childran
Composite o

Crperation{) =---—--F--=-=---=-
Add{Componant)
Remove(Component)
GatChild(int)

Ké thira va da hinh

forall g in chiidren
n.Operation();

T

40



X ly ngoai 1é




S
NOI dung

m Khai niém vé x& ly ngoai & (exception
handling)

m Ném va bat ngoai 1&

m Khai bao ngoai lé

m Nem lai ngoai lé

m Dinh nghta ngoai lé moi

m X ly ngoai |é trong constructor

Nguyén Viét Ha X ly ngoai lé



Tai liéu tham khao

m [hinking in Java, chapter 9
m Java how to program, chapter 15

Nguyén Viét Ha X ly ngoai lé



S
LOi va ngoai lé

m Moi doan chuwong trinh déu tiém an kha nang
sinh 16i
16i chd quan: do 13p trinh sai
16i khach quan: do di¥ liéu, do trang thai ctia hé thdng
m Ngoai lé: cac trwong hop hoat dong khong binh
thwong
m X ly ngoai |1& nhw thé ndo
lam thé ndo dé cé thé tiép tuc (tai) thuc hién

Nguyén Viét Ha X ly ngoai lé



S
Cach x ly 16i truyén thong

m Cai dat ma xi ly tai noi phat sinh ra 10i
lam cho chwong trinh tré nén kho hiéu
khéng phai ltc ndo cling day du thdng tin dé xd ly
khéng nhat thiét phai xt ly

m Truyén trang thai [én mirc trén
thdng qua tham sb, gia tri tra lai hoac bién téng thé (flag)
dé nham
van con kho hiéu

m Kho kiém soat dwoc hét cac trwdng hop
16i s hoc, 16i bd nho,...

m Lap trinh vién thworng quén khéng xt 1y 10
ban chat con nguoi
thiéu kinh nghiém, c6 tinh bd qua

Nguyén Viét Ha X ly ngoai lé



S
Vi du

int devide(int num, Int denom,
{
1T (0O = denom) {
error = 0O;
return num/denom;

} else {
error = 1;
return O;

}

Nguyén Viét Ha X ly ngoai lé
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=
X ly ngoai |é (Exception handling)
trong Java

m X ly ngoai |& trong Java duwoc ké thiva tir C++
m Dya trén co ché ném va bat ngoai 1&

ném ngoai |1&: dirng chwong trinh va chuyén diéu
khién [én murc trén (noi bat ngoai l€)

bat ngoai 1&: x& ly v&i ngoai &
m Ngoai |&: 1a d6i twong mang thdng tin vé 16i da
Xay ra
ngoai |é dwoc ném tw dong
ngoai lé dwgc ném twong minh

Nguyén Viét Ha X ly ngoai lé



Pha hé ngoai |é trong Java

Throwable—

Nguy&n Viét Ha

— BError

— StackiverflowError

_ VirtualMachineError | _ _

— Exception___ | _ _

—— utOfMemcryError
L AWTError

— ArithmeticException

_ RuntimeExcepticon I
—— HNullPointerException
- IndextutOfBoundsExcepticon

—— EOFExcepticn
| IOException —- — -

—— FileNot FoundException

X ly ngoai 1é
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U'u diém cta ném bat ngoai 1&

m Dé st dung
dang chuyén diéu khién dén noi c6 kha nang xt ly
ngoai lé
c6 thé ném nhiéu loai ngoai l&
m Tach x&r ly ngoai & khoi thuat toan
tach ma xu ly
str dung cu phap khac
m Khéng bo soét ngoai 1€ (ném tw dong)
m Lam chwong trinh dé doc hon, an toan hon

Nguyén Viét Ha X ly ngoai lé
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Néem ngoai lé (twong minh)

m Ném ngoai |& bang cau Iénh throw

IT (O==denominator) {
throw new Exception();
} else res = nominator / denominator;

Nguyén Viét Ha X ly ngoai lé
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S
Cu phap try - catch

m Viéc phan tach doan chwong trinh thong thwong va
phan x& ly ngoai 1é dwoc thé hién théng qua cu phap
try — catch

Khéi [énh try {.}: khdi Iénh cé kha ndng ném ngoai 1&
Khéi lénh catch() {..}: bat va x& ly v&i ngoai 1é

try {
// throw an exception

+
catch (TypeOfException e) {

exception-handling statements

}

Nguyén Viét Ha X ly ngoai lé
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S
Vi du

try {
IT (O == denom) {
throw new Exception(C’denom = 07);
} else res = num/denom;
} catch(Exception e) {
System.out.printin(e.getMessage());

}

Nguyén Viét Ha X ly ngoai lé 12



JE—
Cu phap try catch finally

m C6 thé bat nhiéu loai ngoai 1& khac nhau bang
cach s dung nhiéu khdi Iénh catch dat ké tiép

khoi lénh catch sau khong the bat ngoai lé la lop
dan xuat cla ngoai & dwoc bat trong khoi Iénh catch
trwdc

m Khdi lénh Final ly co thé dwoc dat cudi cling

dé thwc hién cac cdng viéc “don dep” can thiét

final 1y lubn duwoc thwe hién du ngoai l€é c6 dwoc
bat hay khong
finally duoc thuc hién ca khi khéng cé ngoai 1€
dwoc ném ra

Nguyén Viét Ha X ly ngoai lé 13
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Cu phap try catch

try {

}
catch(Exceptionl el) {

}
catch(Exception2 e2) {

i
finally {

i

Nguyén Viét Ha X ly ngoai lé

finally
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S
Vi du

try {

str = buf.readLine();

num = Integer.valueOf(str).intValue();
+

catch (10Exception e) {
System.err._printIn(""'10 Exception');

}

catch (NumberFormatException e) {

System.err._printIn("'"NumberFormatException');

+
catch(Exception e) {

System.err.printin(e.getMessage());

+

finally {
buf.close();

+

Nguyén Viét Ha X ly ngoai lé
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Ném ngoai |é khoi phuwong thire

m Khong nhat thiét phai xt ly ngoai 1& trong
phwong thuc
khéng du thong tin dé xo ly
khédng du thdm quyén
= Mot phwong thirc mudn ném ngoai 1 ra
ngoai phai khai bao viéc ném ngoai lé
bang tw khoa throws

c6 thé ném ngoai I& thudc I&p dan xuat cia
ngoai lé duwoc khai bao

Nguyén Viét Ha X ly ngoai lé 16



S
Vi du

int readlnt() throws I10Exception,
NumberFormatException {

str = buf.readLine();
return Integer.valueOf(str).intValue();

Nguyén Viét Ha X ly ngoai lé
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S
Vi du

try {
iInt n = readInt();
}

catch (10Exception e) {
System.err.printin(""10 Exception');

}

catch (NumberFormatException e) {
System.err.printIn("NumberFormatException™);

}

Nguyén Viét Ha X ly ngoai lé
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=
Ngoai lé va phwong thirc dwoc dinh

nghia lal

m Phuwong thire dwoc dinh nghia lai tai lop
dan xuat co thé khdng ném ngoai 1&

m Néu ném ngoai 18, chi cé thé ném ngoai 1&
giong nhw tai phwong thire clia 16p co sé
ho&c ngoai 1& 1a I&p dan xuat cia ngoai I&
dwoc ném tai phwong thirc cua I&p co s&

dam bao bat dwoc ngoai 1& khi s dung co’
ché da hinh

Nguyén Viét Ha X ly ngoai lé 19



S
Vi du

class A {
public void methodA() throws RuntimeException {

}
}

class B extends A {
public void methodA() throws ArithmeticException {

}
}

class C extends A {
public void methodA() throws Exception {

}
¥

class D extends A {
public void methodA(Q) {

¥
}

Nguyén Viét Ha X ly ngoai lé
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JE—
Vi du:

A a = new B();

try {
a.methodA();

L

catch (RuntimeEkException e) {

L

Nguyén Viét Ha X ly ngoai lé
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S
Nem lai ngoai lé

m Sau khi bat ngoai |1&, néu thay can thiét chung ta
c6 thé ném lai chinh ngoai & vira bat dwoc dé
cho chwong trinh mire trén tiép tuc x ly

try {...

by
catch (Exception e) {

System.out._printin(e.getMessage());
throw e;

Nguyén Viét Ha X ly ngoai lé 22
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Lan vét ngoai l1é StackTrace

m Co6 thé st dung phuong thirc
printStackTrace() de lan vét vi tri

phat sinh ngoai |
debug chwong trinh

Nguyén Viét Ha X ly ngoai lé

23



public class Test4 {
void methodA() throws Exception {
methodB();
throw new Exception();

}

void methodB() throws Exception {
methodC();
throw new Exception();

+

void methodC() throws Exception {
throw new Exception();

+

public static void main(String[] args) {
Test4d t = new Test4();

try {
t.methodA();
}

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

}
}
}

Nguyén Viét Ha X ly ngoai lé
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Nem ngoai l€ tw main()

m Néu khéng c6 phwong thirc ndo bat ngoai 1&,
ngoai |1& sé dwoc truyén 1&n phwong thirc main()
va dwoc can dwoc xir ly tai day.

m Néu van khdng mudn x& ly ngoai I&, chung ta co
thé dé ngoai & truyén I1én mic diéu khién cla
may do bang cach khai bao main() ném ngoai I&

chwong trinh sé bj dirng va hé thong sé in thong tin
vé ngoai lé trén Console (printStackTrace())

Nguyén Viét Ha X ly ngoai lé 25



S
Vi du

import java.io.™;

public class Echo {
public static void main(String[] args)
throws 10Exception {
InputStreamReader reader;

BufferedReader bufReader;
reader = new InputStreamReader(System.in);
bufReader = new BufferedReader(reader);

String s;
while( null = (s = bufReader.readLine())

System.out._printin(s);

}

Nguyén Viét Ha X ly ngoai lé
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Hai loai ngoai |

m Java phan biét hai loal ngoali |€ la ngoai | can
kiém tra va ngoai I& khéng can kiém tra
m Ngoai |é can kiém tra: chwong trinh dich ludn
kiém tra xem chudng ta co viét code x& ly v&i céc
ngoai |é nay khong (try catch/ throws)
|OEXxception
m Ngoai |& khéng can kiém tra: cac ngoai 1& co thé
loai trir néu viét chwong trinh t6t hon
RuntimeException

Nguyén Viét Ha X ly ngoai lé 27
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Vi du: Checked Exception

InputStreamReader reader;

BufferedReader bufReader;

reader = new InputStreamReader(System.in);
bufReader = new BufferedReader(reader);

try {

}
catch (10Exception e) {

String s = bufReader.readLine();

j--

Nguyén Viét Ha X ly ngoai lé
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Vi du: Unchecked Exception

int numl = Integer.ValueOf(strl).intvValue();
int num2 = Integer.ValueOf(str2).intvValue();
INt num3 = numl /7 num2;

m Hau hét cac ngoai 1€ thudc 16p RuntimeException
duoc hé thong ném tu dong
16i s6 hoc
16i chi s6

Nguyén Viét Ha X ly ngoai lé 29



S
Hoan dbi ngoai l&

m Co6 thé doi ngoai & can kiém tra thanh ngoai 1é khdng
can kiém tra
chura biét nén lam gi

void wrapException() {

try {
throw new 10Exception();

}
catch (10Exception e) {

throw new RuntimeException(e);

}

Nguyén Viét Ha X ly ngoai lé
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try {
wrapException();

} catch (RuntimeException e) {

try {
throw e.getCause();

}
catch (10Exception el) {

¥

Nguyén Viét Ha X ly ngoai lé
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Tw dinh nghta ngoai I

m Chung ta c6 thé tao I&p ngoai 1& dé phuc
vu cac muc dich riéng

m L&p ngoai 1€ moi phai ké thira tw 16p
Exception hodc I&p dan xuat cla I&p nay

m CO thé cung cap hai constructor

constructor mac dinh (khéng tham sd)

constructor nhan mot tham sb String va

truyen tham s6 nay cho phwong thirc khéi tao
cua l&p co s&

Nguyén Viét Ha X ly ngoai lé 32



S
Vi du

class SimpleException extends Exception {

}

class MyException extends Exception {
public MyException() {}
public MyException(String msg) {
super(msg);

}

Nguyén Viét Ha X ly ngoai lé
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Kh&i tao ddi twong va x& ly ngoai 1&

m Lam thé nao dé thédng bao khi ham khéi
tao doi twong gap 16i
khéng co gia tri tra lai
m Mot cach la khéi tao véi mét trang thai dac
biét va hi vong sé co ma chwong trinh
kiém tra trang thai nay
m Cach hop ly hon la nem ngoai |l

Nguyén Viét Ha X ly ngoai 1& 34



class InputFile {
public InputFile(String fname) throws 10Exception {

¥
try {

InputFile fin = new InputFile(’data.txt”);
¥

catch (10Exception e) {
System.err.printin(e.getMessage);

}

Nguyén Viét Ha X ly ngoai lé
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JE—
Bai tap va thwc hanh

m Tim hiéu vé pha hé ngoai Ié clia Java
m [hwc hanh
ném va bat ngoai l&
khai bao phwong thirc ném ngoai I
constructor ném ngoai lé
tw dinh nghia ngoai 1€

Nguyén Viét Ha X ly ngoai lé
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Cac ludng vao / ra




S
NOI dung

m Khai niém vé ludng di liéu
m Ludng va tép

m Lop File

m Truy cap tép tuan tu

m Truy cdp tép ngau nhién

Nguyén Viét Ha Céc lubng vao ra



Tai liéu tham khao

m [hinking in Java, chapter 12
m Java how to program, chapter 17

Nguyén Viét Ha Céc lubng vao ra



S
Ludng di¥ liéu (data streams)

m Chwong trinh Java nhan va gm dir lieu
thong qua cac dm twong 1a cac thuc thé
thudc mot kiéu lubng di liéu nao do

m Ludng (stream) la mét dong dir liéu dén tw
mo&t nguon (source) hoadc di dén mot dich
(sink)

o Nguon va dich c6 thé 1a tép (file), bo nho,
mot tién trinh (process), hay thiét bj (ban
phim, man hinh, ...)

Nguyén Viét Ha Céc lubng vao ra



Ludng byte va char

m Ludng byte: thao tac theo don vij byte
InputStream
OutputStream
m Ludng char: thao tac vai ky tw
Reader
Writer

Nguyén Viét Ha Céc lubng vao ra



S
InputStream

mInt read()
m Int read(byte buf[])

m int read(byte buf[],
offset, Int length)

mvoild close()

Nguyén Viét Ha Céc lubng vao ra
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S
OutputStream

mInt write(int c)
m Int write(byte buf[])

m int write(byte buf[],
offset, Int length)

mvoild close()
mvoid Flush()

Nguyén Viét Ha Céc lubng vao ra
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JE
Reader

mInt read()
m Int read(char buf[])

m Int read(char buf|],
offset, Int length)

mvoild close()

Nguyén Viét Ha Céc lubng vao ra

Int



JE
Writer

mInt write(int c)
m Int write(char buf[])

m Int write(char buf|[],
offset, Int length)

mvoild close()
mvoid Flush()

Nguyén Viét Ha Céc lubng vao ra
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Pha hé cua InputStream

FileInputStream

ObjectInputStream

PipedInputStream

InputStream

Nguy&n Viét Ha

SequencelnputStream

FilterInputStream

<]7

StringBufferInput

Stream

DatalInputStream

PushbackInputStream

BufferedInputStream

ByteArrayInputStr

ealm

Céc lubng vao ra

LineNumberInputStream
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Pha hé cua OutputStream

FileCutputStream
ObjectOutputStream
DataOutputStream
uutputstreanr{j Filterﬂutputstreamdij Buf feredOutputStream
PrintStream
PipedOutputStream
ByteArrayQutputStream

Nguyén Viét Ha Céc lubng vao ra 11



Pha hé cua Reader

Buffaradﬂaadar-{j——————

CharArrayReader

Reader

StringReader

Nguy&n Viét Ha

InputStreamReader {:P—————-Filaﬂaadar

PipedReader

LineNumberEReader

FilterReader {]7

PuszhbhackReader

Céc lubng vao ra
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S
Pha hé cua Writer

BufferedWriter

CharArrayWriter

StringWriter

Writer

Nguy&n Viét Ha

CutputStreamWriter

PrintWriter

PipedWriter

FillterWriter

Céc lubng vao ra

FileWriter
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Poi twong vao / ra

m D& nhap hodc xuat di¥ liéu, chung ta phai
tao ra doi twong vao hoac ra

m DOi twong vao hodc ra thudc kiéu ludng
twong *ng va phai dwoc gan véoi mét
nguon dr lieu hoac mot dich tieu thu dir
liéu

Nguyén Viét Ha Cac ludng vao ra 14



JE—
S dung b6 dém

m BO dém la mét ky thuat dé tang tinh hiéu qua cla thao
tac vao / ra
doc va ghi di¥ liéu theo khbi
giam sd lan thao tac vai thiét bi
m Thay vi ghi trwe tiép téi thiét bj thi chwong trinh ghi [én
b6 dém
khi b6 dém déy thi di¥ liéu dwoc ghira thiét bj theo khbi
c6 thé ghi vao thdi diém bat ky bang phwong thive flush()
m Thay vi doc trwc tiép tir thiét bi thi chwong trinh doc tur
bdé dém
khi bd dém réng thi di liéu dwoc doc theo khdi tir thiét b

Nguyén Viét Ha Cac ludng vao ra 15



Nhap xuat qua thiét bi chuan
Console I/O

m System.out cho phép in ra luéng ra chuan
la doi twong cla I&p PrintStream
m System.err cho phép in ra ludng thdng bao
|01 chuan
la doi twong cla I&p PrintStream
m System.in cho phép doc vao tir thiét bi vao
chuan
la doi twong cla Iép InputStream

Nguyén Viét Ha Cac ludng vao ra 16



Poc di liéu tr lubng vao chuan

m System.in khéng s dung dworc truee tiép
m  Chung ta mudn doc mot dong ky tu

tao doi twong ludng ky tw
(InputStreamReader)

tao doi twong ludng cé bd dém
(BufferedReader)

Nguyén Viét Ha Céc lubng vao ra 17



" B
Vi du:

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

String s;
try {
s = In.readLine();

+
catch (10Exception e) {...}

Nguyén Viét Ha Cac ludng vao ra 18



T
L&p File

m Mot trong cac nguon va dich di liéu théng
thwong la tép
m L&p File cung cap cac chirc ndng co ban
dé thao tac voi tép
nam trong goi java.io
tao tép, m& tép, cac thdng tin vé tép va thu
MucC

Nguyén Viét Ha Cac ludng vao ra 19



Tao doi twong File

m File myFile;
m myFile = new File("data.txt");
m myFile = new File("myDocs”, “data.txt”);

m Thw muc cing dwoc coi nhw la mot tép
File myDir = new File("myDocs”);
File myFile = new File(myDir, “data.txt”);
cé phwong thire riéng dé thao tac véi thw muc

Nguyén Viét Ha Cac ludng vao ra 20



S
Cac phwong thwe

m Téntép
String getName()
String getPath()
String getAbsolutePath()
String getParent()
boolean renameTo(File newName)

m Kiém tra tép
boolean exists()
boolean canWrite()
boolean canRead()
boolean i1sFile()
boolean i1sDirectory()
boolean i1sAbsolute()

Nguyén Viét Ha Céc lubng vao ra
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Cac phuwong thuc (2)

m Nhan thong tin
long lastModified()
long length()
boolean delete()

m [huw muc
boolean mkdir()
String[] list()

Nguyén Viét Ha Céc lubng vao ra
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Thao tac voi tép ky tw

m Doc tw tép
FileReader: doc ky tw tir tép

BufferedReader: doc co b6 dém (doc twng
dong readLine())

m Ghira tép
FileWriter: ghi ky tw ra tép
PrintWriter: ghi theo dong (print() va printin())

Nguyén Viét Ha Céc lubng vao ra
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JE—
Vi du: Poc vao tw tép

File file = new File(C’data.txt”);
FileReader reader = new FileReader(file);
BufferedReader 1n = new BufferedReader(reader);
String s;
try {

S = In.readLine();

by
catch (10Exception e) {

}

Nguyén Viét Ha Céc lubng vao ra
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Vi du: Poc vao (cont.)

File file = new File(data.txt”);

F1leReader reader
BufferedReader 1n

Abc abc = new Abc();

abc.read(in);
abc.doSomething();

Nguyén Viét Ha

new FileReader(file);
new BufferedReader(reader);

Céc lubng vao ra
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JE——
Vi du: Poc vao (cont.)

class Abc {
public void read(BufferedReader i1n) {
String s;
try {

S = In.readLine();

+
catch (10Exception e) {.}

}
public void doSomething() {---}

Nguyén Viét Ha Céc lubng vao ra
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S
Vi du: Ghira tép

File file = new File(’data.out™);
FileWriter writer = new FileWriter(file);
PrintWriter out = new PrintWriter(writer);
String s = "Hello”’;
try {

out.printin(s);

out.close();

by
catch (10Exception e) {

}

Nguyén Viét Ha Céc lubng vao ra
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S
Vi du: Ghi ra (cont.)

class Abc {

public void write(PrintStream out) {
try {
out.printin(s);

out.close();

+
catch (10Exception e) {...}

Nguyén Viét Ha Céc lubng vao ra
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S
Vi du: Ghi ra (cont.)

class Abc {

public String write() {
String buf;
buf += ...
return buf;

Nguyén Viét Ha Céc lubng vao ra
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S
Vi du: File copy

import java.io.*;

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

try {
FileReader src = new FileReader(args[0]);
BufferedReader in = new BufferedReader(src);
FileWriter des = new FileWriter(args[1]);
PrintWriter out = new PrintWriter(des);
String s;
s = in.readLine();
whille (s = null) {
out.printin(s);
s = in.readLine();
}
in.close();
out.close();
+

catch (10Exception e) {
e.printStackTrace();
+

Nguyén Viét Ha Céc lubng vao ra
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S
Vi du: File copy (2)

import java.io.*;

public class CopyFile2 {
public static void main(String args[]) {

try {
FileReader src = new FileReader(args[0]);
FileWriter des = new FileWriter(args[l]);
char buf[] = new char[128];
Iint charsRead;
charsRead = src.read(buf);
while (charsRead = -1) {
des.write(buf, 0, charsRead);
charsRead = src.read(buf);
+
src.close();
des.close();
+

catch (I0Exception e) {
e.printStackTrace();

}

Nguyén Viét Ha Céc lubng vao ra
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Thao tac voi tép dir liéu (tuan tw)

m Doc di¥ liéu
FilelnputStream: doc dir liéu tur tép
DatalnputStream: doc di¥ liéu kiéu nguyén thay
ObjectinputStream: doc ddi twong

m Ghid liéu
FileOutputStream: ghi di liéu ra tép
DataOutputStream: ghi di¥ liéu kiéu nguyén thay
ObjectOutputStream: ghi doi twong

Nguyén Viét Ha Céc lubng vao ra
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DatalnputStream/DataOutputStream

m DatalnputStream: doc cac dir lieu nguyén
thay
readBoolean, readByte, readChar, readShort,
readInt, readLong, readFloat, readDouble
m DataOutputStream: ghi cac dir liéu nguyén
thay
writeBoolean, writeByte, writeChar,

writeShort, writelnt, writeLong, writeFloat,
writeDouble

Nguyén Viét Ha Cac ludng vao ra 33



Ghi di¥ liéu nguyén thay (tuan tw)

public class TestDataOutputStream {
public static void main(String args[]) {
int a[] = {2, 3, 5, 7, 11};

try {
FileOutputStream fout = new FileOutputStream(args[O0]);
DataOutputStream dout = new DataOutputStream(fout);

for (int 1=0; i<a.length; i1++)
dout.writelnt(al[i]);
dout.close();
+
catch (10Exception e) {
e.printStackTrace();
+

}
}

Nguyén Viét Ha Cac ludng vao ra 34



Poc di¥ liéu nguyén thay (tuan tw)

import java.io.*;

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

try {
FilelnputStream fin

DatalnputStream din new DatalnputStream(fin);

while (true) {
System.out.printin(din.readlnt());

+
+
catch (EOFException e) {
+

catch (10Exception e) {
e.printStackTrace();

}

Nguyén Viét Ha Céc lubng vao ra

new FilelnputStream(args|[0]);
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S
Pai twong “tuan tu”

m Mot doi twong co thé dwoc Iwu trong bd
nhé tai nhiéu ving nh& khac nhau
cac thudc tinh khédng phai 1a kiéu nguyén thay
m DOi twong muodn ghi / doc dwoc phai thudc
|&'p cO cai dat giao dién Serializable
day la giao dién nhan, khong co6 phwong thuc

Nguyén Viét Ha Cac ludng vao ra 36



import java.io.Serializable;

class Record implements Serializable {
private String name;
private float score;

public Record(String s, float sc) {
name = s;
score = sc;

}
public String toString() {

return ""Name: " + name + "', score:
}

}

Nguyén Viét Ha Céc lubng vao ra

+ Score;
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import java.io.*;

public class TestObjectOutputStream {
public static void main(String args[]) {
Record r[] = { new Record("john', 5.0F),
new Record("mary', 5.5F),
new Record(*'bob"™, 4.5F) };

try {
FileOutputStream fout = new FileOutputStream(args[0]);

ObjectOutputStream out = new ObjectOutputStream(fout);

for (int 1=0; i<r.length; i++)
out.writeObject(r[i]);

out.close();

+
catch (10Exception e) {

e.printStackTrace();
+

Nguyén Viét Ha Cac ludng vao ra 38



" J
import java.io.*;

public class TestObjectlnputStream {
public static void main(String args[]) {
Record r;

try {
FilelnputStream fin = new FilelnputStream(args[O]);

ObjectlnputStream in = new ObjectlnputStream(fin);

while (true) {
r = (Record) in.readObject();
System.out.printin(r);

}

+

catch (EOFException e) {
System.out.printIn(""No more records'™);

+
catch (ClassNotFoundException e) {

System.out.printIn("Unable to create object");
+

catch (10Exception e) {
e.printStackTrace();

}

Nguyén Viét Ha Céc lubng vao ra
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Lop RandomAccessFile

m La mot Iép doc 1ap (ké thira trwe tiép tur
Object)
m Dam nhan viéc doc va ghi di¥ liéu ngau
nhién
cai dat cac giao dién Datalnput va DataOutput
m Kich thwéc ban ghi phai co dinh

Nguyén Viét Ha Cac ludng vao ra 40



import java.io.*;

public class WriteRandomFile {
public static void main(String args[]) {
int a[1 = {2, 3, 5, 7, 11, 13 };

try {
File fout = new File(args|[O0]);
RandomAccessFile out;
out = new RandomAccessFile(fout,

"rw');

for (int 1=0; i<a.length; i++)
out.writelnt(af[i]);

out.close();

+
catch (10Exception e) {

e.printStackTrace();
¥

Nguyén Viét Ha Céc lubng vao ra

41



import java.io.*;

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

try {
File fin = new File(args[0]);
RandomAccessFile In = new RandomAccessFile(fin, "r');

iInt recordNum = (int) (in.length() 7 4);
for (int 1=recordNum-1; 1>=0; i1--) {
in.seek(i*4);
System.out.printin(in.readInt());
+
+
catch (10Exception e) {
e.printStackTrace();

}

Nguyén Viét Ha Céc lubng vao ra
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JE—
Lop Scanner

m L3 I&p mai hd tro nhap di liéu, ké thira
trwee tiép tlr Object (ttr Java 1.5)
m Khéi tao v&i doi so 1a doi twong vao
(lubng, tép, xau ky tw)
m C6 cac phwong thire ho tro nhap truc tiép
nextType, hasNextType

Nguyén Viét Ha Cac ludng vao ra 43



Scanner sc = new Scanner(System.in);
Int 1 = sc.nextInt();

Scanner sc;

sc = new Scanner(new File("'myNumbers'™));

while (sc.hasNextLong()) {
long alLong = sc.nextLong();

}

String str = 72 3 5 77;

Scanner sc = new Scanner(str);

while (sc.hasNextInt()) {
System.out.printin(sc.nextint());

}

Nguyén Viét Ha Céc lubng vao ra
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"

class Abc {
public void read(Scanner sc) {

}
public void doSomething() {---}

Nguyén Viét Ha Céc lubng vao ra
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Nguyén ly thiét ké va

mau thiét ké




ol

NOI dung

m Thiét k& module

m Chat lwong thiét ké

m Do do thiét ké tot
m Khai niém vé mau thiét ké

Nguyén Viét Ha Nguyén ly thiét ké...



Tai liéu tham khao

m Bruce Eckel, Thinking in Patterns

m Erich Gamma, Design Patterns —

Elements of Reusable Object-Oriented
Software

Nguyén Viét Ha Nguyén ly thiét ké. ..



® .
Thiét ké module

Dua trén quan diém "chia dé tri"

C: do phuc tap C(pl +p2) > C(pl) + C(p2)
E:n6 lyc thuc hién  E(pl + p2) > E(pl) + E(p2)

* giam do phuc tap
j> e cuc bo, dé stra doi
* ¢4 kha nang phat trién song song
* dé sira doi, dé hi€u nén dé tai stir dung

Nguyén Viét Ha Nguyén ly thiét ké. ..



"
S6 lwgng module

Can xdc dinh s6 médun toi uu

chi phi phét trién module

gia
phan
mém

ssmodule so0 module

to1 uu

Nguyén Viét Ha Nguyén ly thiét ké...



o
Chat luong = Che giau thong tin

m SU dung module thoéng qua cac giao dién
tham s6 va gia tri tra lai

m Khong can biét cach thiic cai dat thuc té
thuat toan
cau trdc dir liéu
giao dién ngoai lai (cac mo dun th( cap, thiét
bi vao/ra)
tai nguyén hé thong

Nguyén Viét Ha Nguyén ly thiét ké. ..



S
Che giau thong tin: ly do

m Gidm hiéu Ung phu khi sifa d6i module

= Giam su tc dong cla thiét ké tong thé Ién
thiet ké cuc b

m Nhan manh viéc trao déi théng tin thdng
qua giao dién

m Loai bod viéc st dung di¥ liéu dung chung

m HuGng téi su dong gbi chic nang - thubce
tinh cla thiét ké tot

Tao ra cdc san pham phan mém tot hon

Nguyén Viét Ha Nguyén ly thiét ké. ..



S
Chat luong thiét ké

m Phu thudc bai toan, khong cbé phuong
phap téng quat
m MOt s6 do do
Coupling: miic do ghép noéi gitka cac module

Cohesion: mdc dd lién quan lan nhau clia cac
thanh phan bén trong mot module

Understandability: tinh hi€u duoc
Adaptability: tinh thich nghi dugc

Nguyén Viét Ha Nguyén ly thiét ké. .. 8



Coupling and Cohesion

m Coupling (ghép noi)

do do su lién két (trao doi di liéu) gitra cac md

dun
ghép ndi chat ché thi khé hiéu, kho sira doi (thiét
két toi)

m Cohesion (két dinh)

d6 do su phu thudc lan nhau cla cac thanh phan
trong mot module

két dinh cao thi tinh cuc bo cao (déc lap chirc
nang); dé hiéu, dé sira doi

Nguyén Viét Ha Nguyén ly thiét ké. ..



Coupling

m muc d6 quan hé
clla cac module

m module nén
ghép ndi long léo

m cang long leo
cang dé stra doi
thiét ké

Nguy&n Viét Ha

normal coupling
data coupling
stamp coupling

control coupling

common coupling

content coupling

Nguyén Iy thiét ké...

loose and best

still very good
ok
ok

very bad
tight and worst

10



Ghép ndi n6i dung (content coupling)

e La truong hop xau nhat

» Cac module dung lan di liéu cua nhau

- cac ngon ng bac thap khong ¢ bién cuc bo
- lam dung I€nh Goto

Nguyén Viét Ha Nguyén ly thiét ké...
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Ghép ndi chung (common coupling)

* C4c module trao doi dir liéu thong qua bién tong thé

* L6i cia module nay c6 thé anh hudng dén hoat dong
cua module khac
* Khé st dung lai cic module

(Ao

N

mo dun gay 10i

I mo dun gap 16i

e

/

D& liéu

Nguyén Viét Ha Nguyén ly thiét ké...
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Ghép néi diéu khién (control coupling)

 Cac module trao doi thong tin diéu khién

* Lam cho thiét k€ khé hiéu, khé stta doi, dé€ nham

printRecord

(name, sex)

printName

Nguyén Viét Ha Nguyén ly thiét ké. ..



=
Ghép ndi nhan (stamp coupling)

 Cdc module trao doi thira thong tin
* Module c6 thé thuc hién chifc ning ngoai y muon

* Lam giam tinh thich nghi

(age)| | (personel record)

calcAge

Nguyén Viét Ha Nguyén ly thiét ké. .. 14



Ghép noi di¥ liéu (data coupling)

* Truyén dir liéu qua tham so

* Nhan két qua qua tham so va gia tri tra lai

(day of week)| | (date)

calcDayOfWeek

Nguyén Viét Ha Nguyén ly thiét ké...

15



Cohesion

m moi module functional
chi nén thuc sequential

o o, communicational
hién mot chuc procedural
néng temporal
_ . logical

m moi thanh
phan nén
tham gia thuc
hién chic
néng do coincidental

Nguyén Viét Ha Nguyén ly thiét ké. ..

high and best

ok

still ok

not bad at all

still not bad at all
still not bad at all

lowest and worst by far

16



I
Cac chung loai két dinh

» K&t dinh gom go6p (coincidental cohesion)
- cac thanh phan khong lién quan dén nhau

K&t dinh 16 gic (logical cohesion)
- cac thanh phan lam chitc nang 16 gic tuong tu
- vd: ham xtr ly 16i chung

« K&t dinh thoi diém (temporal cohesion)

- cdc thanh phan hoat dong cling thoi diém
- vd: ham khoi tao (doc dir liéu, cap phat bo nhé...)

Nguyén Viét Ha Nguyén ly thiét ké. .. 17



S
Cac chudng loai két dinh

K&t dinh thu tuc (procedural cohesion)

- cac thanh phan tao c6 mot thit tu xac dinh
- vd: tinh luong co ban, tinh phu cép, tinh bao hiém

 Két dinh truyén thong (communicational cohesion)

- cac thanh phan truy cap cung do liéu
- vd: thong ké (tinh max, min, mean, variation...)

Nguyén Viét Ha Nguyén ly thiét ké. .. 18



S
Cac chudng loai két dinh

K&t dinh tuan tu (sequential cohesion)

- output cua mot thanh phan la input cua
thanh phan tiép theo
- vd: 4nh mau -> den trang -> anh nén

K&t dinh chic nang (functional cohesion)

- cac thanh phan cung gép phan thuc hién
mot chuc nang
- vd: sap xép

Nguyén Viét Ha Nguyén ly thiét ké. ..
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S
Understandability

Tinh hiéu dudc

m Ghép noéi long leo

m Két dinh cao

m Ducc lap tai lieu

m Thuat todn, cau truc dé hiéu

Nguyén Viét Ha Nguyén ly thiét ké. ..
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I
Thiét ké huéng doi tuong

m Thiét ké hudng doi tugng hudng tGi chat
luong thiét ké tot
doéng goi, che dau thong tin
la cac thuc thé hoat ddng doc lap
trao d6i di¥ liéu qua théng diép
c6 kha nang ké thira
cuc bd, dé hiéu, dé tai si dung

Nguyén Viét Ha Nguyén ly thiét ké. ..
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S
Adaptability
Tinh thich nghi dugc
m Hiéu duoc
stra d6i dudc, tai st dung dwoc
m Tuch(a
khong st dung thu vién ngoai
mau thuan vaoi xu hudng tai s& dung

Nguyén Viét Ha Nguyén ly thiét ké. ..
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JE
Adaptability (2)

m Céac chlrc nang can dworc thiét ké sao cho dé
dang mé rdng ma khéng can stra cac ma da co
(Open closed principle)

m Triru twong héa 1a chia khéa dé giadi quyét van
dé nay

cac chirc nang triru twong héa thwérng bat bién
cac I&p dan xuat cai dat cac gidi phap cu thé
str dung da hinh

m Mau thiét ké: |1a thiét ké chuan cho cac bai toan
thwong gap

Nguyén Viét Ha Nguyén ly thiét ké. .. 23



Mau thiét ké (Design Patterns)

m Creational - Thay thé cho kh&i tao twdng minh,
ngan ngwa phu thuéc moi trwong (platform)

m Structural - thao tac voi cac Iép khdng thay doi
dwoc, gidam dd ghép ndi va cung cap cac giai
phap thay thé ké thira

m Behavioral - Che dau cai dat, che dau thuat
toan, cho phép thay doi ddéng cau hinh cta doi
twong

Nguyén Viét Ha Nguyén ly thiét ké. .. 24



Abstract Factory

m M6t chwong trinh can co kha nang chon mot
trong mét vai ho cac I&p doi twong
m Viduy, giao dién d6é hoa nén chay dwoc trén mot
val moi treong
m Mo&i méi trwdng (platform) cung cap mét tap cac
I&p d6 hoa riéng:
WinButton, WinScrollBar, WinWindow

MotifButton, MotifScrollBar, MotifWindow
pmButton, pmScrollBar, pmWindow

Nguyén Viét Ha Nguyén ly thiét ké. .. 25



Yéu cau
m Thong nhat thao tac v&i moi doi twong:
button, window,...
Dé dang - dinh nghia giao dién (interfaces):

Window

| A |

PFMWindow MotifWindow

m Thong nhat cach the tao doi twong
m Dé dang thay déi cac ho 1&p doi twong
m Dé dang thém ho moi

Nguyén Viét Ha Nguyén ly thiét ké... 26



o
Giai phap
m Dinh nghia Factory - I&p dé tao dbi twong:

class WidgetFactory {
Button makeButton(args)
Window makeWindow(args)
// other widgets..

I 1l
o O

Nguyén Viét Ha Nguyén ly thiét ké... 27



JE—
Giai phap (tt)

m Dinh nghia Factory chi tiét cho tirng ho I&p doi
twong:
class WinWidgetFactory extends WidgetFactory

{
public Button makeButton(args) {

return new WinButton(args);

ks

public Window makeWindow(args) {
return new WinWindow(args);

}
}

Nguyén Viét Ha Nguyén ly thiét ké... 28



S
Giai phap (tt)

m Chon ho I&p mudn dung:

WidgetFactory wf =
new WinWidgetFactory();

m Khi khéi tao doi twong, khdng dung "new" ma
goi:
Button b = wf.makeButton(args);

m Thay dbi ho dbi twong - chi mot lan trong ma cai
dat!

m Thém ho - thém mét factory, khng anh hwong
t&1 ma dang ton tai!

Nguyén Viét Ha Nguyén ly thiét ké. .. 29



"
So do 1op

AbatraciFactory ™

CoreafaCrogucidl)
CraaterroductBy)

ConcreteFactoryl

CraateP roductAl)
CreateProductE()

Nguy&n Viét Ha

GoncreteFactory?

CraataProductiy)
CraataProduciBi)

Client

AbsfractProducid e

---+ ProductA2 ProductAi e --

Nguyén ly thiét ké...
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U'ng dung

m Cac hé diéu hanh khac nhau
m Cac chuan look-and-feel khac nhau
m Cac giao thirc truyén thdng khac nhau

Nguyén Viét Ha Nguyén ly thiét ké. ..
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Composite

m Mot chwong trinh can thao tac véi cac doi
twong du la don gian hay phurc tap mét
cach thong nhat

m Vi duy, chwong trinh vé hinh chira ddng
th&i cac doi twong don gian (doan thang,
hinh tron, van ban) va doi twong hop
thanh (banh xe = hinh tron + 6 doan
thang).

Nguyén Viét Ha Nguyén ly thiét ké. .. 32



Yéu cau
O Th,ao tac yé’i cac doi twong don gidn/phirc tap mot cach
thOng nhat - move, erase, rotate, set color

m Mot vai doi tong hc_)’p,thénh dwoc dinh nghia tinh (banh
xe) trong khi mot vai doi twong khac dwoc dinh nghia
déng (do ngw¢i dung lwa chon...)

m Doi twong hop thanh cé thé tao ra bang cac doi twong
hop thanh khac

m Chung ta can mét cau truc di liéu théng minh

Nguyén Viét Ha Nguyén ly thiét ké. .. 33



Giai phap
m Moi doi twong don gian ké thira tir mét giao dién
chung, vi du Graphic:
class Graphic {
abstract void move(int x, Int y);

abstract void setColor(Color c);
abstract void rotate(double angle);

}

m C4c I6p nhu Line, Circle... ké thiva Graphic va
thém cac chi tiét (ban kinh, d6 dai,...)

Nguyén Viét Ha Nguyén ly thiét ké. .. 34



Giai phap (tt)

m L&p duwdi day cling 1a mot 1ép dan xuat:;

class CompositeGraphic extends Graphic

{
Graphics list[];

public void rotate(double angle) {
for (int 1=0; i<list.length; 1++)
list[i1].rotate();
+
}

Nguyén Viét Ha Nguyén ly thiét ké...
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Giai phap (tt)

m CompositeGraphic la

mOt danh sach nén no co add(), remove() va count()
Graphic nén n6 con co rotate(), move() va setColor()

m Céc thao tac do doi vai mot doi twong hop
thanh sir dung mét vong lap “for all’

m Thao tac thwe hién ngay ca véi trwong hop
thanh phén cua Composite lai la mdét Composite
khac - cau truc dir liéu dang cay

m CO kha nang gilr thi tw cia cac thanh phan

Nguyén Viét Ha Nguyén ly thiét ké. .. 36



S
Giai phap (tt)

m Vi du tao mét doi twong hop thanh:
CompositeGraphic cg;
cg = new CompositeGraphic();
cg-add(new Line(0,0,100,100));
cg-add(new Circle(50,50,100));
cg.rotate(90);

Nguyén Viét Ha Nguyén ly thiét ké. .. 37



S
So do 1op

Client |—— g Component I.....

Oparationy)
AdofComponant)
Hemove{Companani)
GafChildfnt)

A

Leaf Composite

childran

h

L L forall g in chiidren
':'l'IE“rFltlﬂﬂl} GDE”E!UOH{} L ] ittt QDQF}EFE‘HD”[:':

Add{Componant)
Femove(Componant)
GatChild{ing

m Ké thira don

m L&p co s (root) chira phwong thirc
add(), remove()

Nguyén Viét Ha Nguyén ly thiét ké...



S
Ung dung

m Dwoc dung trong hau hét cac hé thong
HDT

m Chwong trinh soan thao
m Giao dién d6 hoa

m Cay phan tich cho bién dich (mét khoi la
mot tAp cac 1énh/Idi goi ham/céc khoi
khac)

Nguyén Viét Ha Nguyén ly thiét ké. ..
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Proxy Pattern

m Céac doi twong co kich thuwdc 1én, chi nén nap
vao bd nh& khi thwe sy can thiét; hay cac doi
twong & vung dia chi khac (remote objects)

m Vi du: Xay dwng moét trinh soan thao van ban
cé nhung cac doi twong Graphic

Van dé dat ra: Viéc nap cac doi twong Graphic

phirc tap thwong rat ton kém, trong khi van ban
can duvoc m& nhanh

Giai phap: s dung ImageProxy

Nguyén Viét Ha Nguyén ly thiét ké. .. 40



So do Iop

I I —

if (image == 0} { =
image = Loadimage{fileMama);

Emage—:[)raw{}

Nguyén Viét Ha

DocumentEditor Graphic
Draw()
GeatExtent|)
Store(}
Loady()
Image - — - — - —— — - ImageProxy
Draw() . IMAage | praw) o
GetExtent() GetExlent() o
Storel) Store()
Load(} Lead()
imagelimp fileMame
extent extent

Nguyén ly thiét ké...

if (image == 0} { T
return axtent;
| else |
return image-=GelExtent();
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S
Ap dung

m Proxy dwoc sir dung khi ndo can thiét phai co
moOt tham chleu thdng minh dén mot doi tvong
hon 1a chi s dung mét con trd don gian

cung cap dai dién cho mét doi twong & mot khdng
gian dia chi khac (remote proxy).

tri hoan viéc tao ra cac doi twong phirc tap (virtual
proxy).

quan ly truy cap dén ddi twong cd nhiéu quyén truy
cap khac nhau (protection proxy).

smart reference

Nguyén Viét Ha Nguyén ly thiét ké. .. 42



Strategy

m Chuwong trinh can chuyén doi ddng gitra
cac thuat toan

m Vi du, chwong trinh soan thao sty dung
vai thuat toan hién thi vé&i cac hiéu
tng/lgi ich khac nhau

Nguyén Viét Ha Nguyén ly thiét ké. .. 43



S
Yéu cau

m Thuat toan phuc tap va sé khong co lgi khi
cai dat chung truc tiép trong I&p st dung
chung

vi du: viéc cai thuat toan hién thi vao 1&p
Document la khong thich hop
m Can thay dbi ddng gitra cac thuat toan
m Dé dang thém thuét toan moi

Nguyén Viét Ha Nguyén ly thiét ké. .. 44



Giai phap
m Dinh nghia I&p triru twong dé biéu dién
thuat toan:

class Renderer {
abstract void render(Document d);

}
m M6i thuat toan 1a mot I&¢p dan xuat
FastRenderer, TexRenderer,

Nguyén Viét Ha Nguyén ly thiét ké. ..
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Giai phap (tt)
m Doi twong "document” tw chon thuat toan vé:
class Document {

render() {
renderer.render(this);

}
setFastRendering() {

renderer = new FastRenderer();

}

private Renderer renderer;

}

Nguyén Viét Ha Nguyén ly thiét ké...
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So do 1op

Context

Contextinterface])

Nguy&n Viét Ha

strategy -J Swratagy
Algorithminterface()
ConcreteStrategyA ConcreteStrategyB ConcreteStrategyC

Algorithminterfacel)

Algorithminterface()

Algorithminterface)

Nguyén ly thiét ké...
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S
Ung dung

m Chwong trinh vé/soan thao

m TOi wu bién dich

m Chon lwa cac thuat toan heuristic khac
nhau (tro choi...)

m Lwa chon cac phwong thire quan ly bé
nh¢ khac nhau

Nguyén Viét Ha Nguyén ly thiét ké. ..
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Mt so 1op co sé




S
NOI dung

m Cac |&p di¥ liéu nguyén thuy
m Xau ky tuw

m Lop Math

m Mang

m Cac |op Container

Nguyén Viét Ha Mot s6 10p co s&



Tai liéu tham khao

m Bruce Eckel, Thinking in Java, chapter 11

m Deitel, Java — How to program, chapter 7,
11, 20

m Doan Van Ban, Lap trinh huéng doi tuong
voil Java, NXB Khoa hoc ky thuat, chuvong
6.

Nguyén Viét Ha Mot s6 10p co s& 3



e
M6t so 1p co’ ban

Object
Boolean Character Void Number Math String StringBuffer
Byte Short Integer Long Float Double

Nguyén Viét Ha Mot s6 10p co s&



S
Lop Object

m Class getClass(): tralai tén I&p cua
doi twong hién thoi.

m boolean equals(Object): so sanh doi
twong, thwong duwoc dinh nghta lai.

m String toString(): tra lai biéu dién
van ban cua doi twong, thworng dwoc dinh
nghia lai.

Nguyén Viét Ha Mot s6 10p co s& 5



Person p = new Person(C’John’);
Class ¢ = p.getClass();
System.out.printin(c);

class Person

Nguyén Viét Ha Mot s6 10p co s&
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Cac |&p dir liéu nguyén thuy

m Cac phuwong thire tién ich
valueOf(String s): tra doi twong thudc
Kieu twong wng
typeValue(): tra gia tri nguyén thuy twong
rng
static parseType(String s):tragiatri
nguyén thuy twong tng

m Hang s6
Type .MAX_ VALUE, Type.MIN VALUE

Nguyén Viét Ha Mot s6 10p co s&



" S
L&p Character

m Cac phwong thuc
static boolean i1sUppercase(char ch)
static boolean i1sLowercase(char ch)
static boolean i1sDigit(char ch)
static boolean i1sLetter(char ch)
static boolean i1sLetterOrDigit(char ch)
static char toUpperCase(char ch)
static char toLowerCase(char ch)

Nguyén Viét Ha Mot s6 10p co s&



S
Lop String

m Xau ky tw khong thay doi dwoc ndi dung

m Khoi tao
String(String),
String(StringBuffer)

String(byte[]), String(char]])

m Phuong thire
int length(): kich thuwdc cua xau
char charAt(int index):ky tw & vi tri
index

Nguyén Viét Ha Mot s6 10p co s&



S
Lop String

m SO sanh

noolean equals(String)

noolean equalslgnoreCase(String)
noolean startWith(String)
poolean endWith(String)

INt compareTo(String)

Nguyén Viét Ha Mot s6 10p co s&
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S
Lop String

m Chuyén doi
String toUpperCase()
String toLowerCase()
m Ghép xau
String concat(String)
toan tor “+”

Nguyén Viét Ha Mot s6 10p co s&
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S
Lop String

m Tim kiém
iInt IndexOf(char), Int
indexOf(char ch, Int from)

int indexOf(String), iInt
INndexOf(String s, Int from)

int lastindexOf(char),
lastindexOf(char, Int)

lastindexOf(String),
lastindexOf(String, Int)

Nguyén Viét Ha Mot s6 10p co s&
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S
Lop String

m Thay thé
String replace(char ch, char
new_ch)

m [rich xau
String trim(): loai bd ky tw trang
String substring(int startindex)

String substring(int startldx, Int
endldx)

Nguyén Viét Ha Mot s6 10p co s& 13



S
Lop StringBuffer

m Xau ky tw thay déi dwoc ndi dung
m Khoi tao
StringBuffer(String)
StringBuffer(int length)
StringBuffer(): dat kich thwédc mac dinh 16
m Cac phwong thuc
int length(), void setLength()
char charAt(int index)
void setCharAt(int index, char ch)
String toString()

Nguyén Viét Ha Mot s6 10p co s&
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S
Lop StringBuffer

m [hém, x0a
append(String), append(type)
insert(int offset, String s),

insert(int offset, char|[] chs),
insert(int offset, type t)

delete(int start, Int end): xéa xau
con

delete(iInt 1ndex): x6a mot ky tw
reverse(): dao nguoc

Nguyén Viét Ha Mot s6 10p co s& 15
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Lop Math

m Hang sb
Math.E
Math Pl

m Cac phwong thurc static
type abs(type)
double cerl(double), double floor(double)
int round(float), long round(double)
type max(type, type), type min(type, type)

double random(): sinh s ngau nhién trong doan
[0.0,1.0]}

Nguyén Viét Ha Mot s6 10p co s&
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S
Lop Math

m Ldy thwa
double pow(double, double)
double exp(double)
double log(double)
double sqgrt(double)
m Lwong giac
double sin(double)
double cos(double)
double tan(double)

Nguyén Viét Ha Mot s6 10p co s&
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N
Mang

m Mang la doi twong

chira mot tap cac dbi twong khac
can tao ra trwée khi st dung (new)

Vi du:

int a[];

a = new Int[10];

for (int 1=0; i1<a.length;

int b[] = {2, 3, 5, 7};
a = b;

int m, n[];

double[] arrl, arr2;

i++) a[i] = i*i:

Nguyén Viét Ha Mot s6 10p co s&
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Truyén tham s va nhan gid tri tra lai

int[] myCopy(int[] a) {

int b[] = new iInt][a.length];

for (1=0; i1<a.length; 1++)

b[1] = a[1];
return b;
}
int a[] = {0, 1, 1, 2, 3, 5, 8}
int b[] = myCopy(a);

Nguyén Viét Ha Mot s6 10p co s&

19



=

Mang nhiéu chiéu

int al]Jl1l:

a = new Int[10][20];

al2][3] = 10;

for (int 1=0; 1<a[0].length; 1++)
alOJ[1] = r;

int b[1[1 = { {1 ., 2}, {3, 4} };
int c[][] = new Int[2][];

c[O] = new Int[5];

c[1l] = new Int[10];

Nguyén Viét Ha Mot s6 10p co s&
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S
Copy mang

m System.arraycopy(src, s off,
des, d off, len)
src: mang nguon, s_offF: offset clla mang
nguon
des: mang dich, d_ofT: offset cia mang dich
len: sO phan t& can copy
m Copy nOi dung cua di¥ liéu nguyén thuy,
copy tham chiéu doéi véi doi twong

Nguyén Viét Ha Mot s6 10p co s& 21



S
Lop Arrays

m Nam trong goi java.util
m Cung cap 4 phwong thirc static dé lam
viéc v&i mang

Fill1 ): khéi tao cac phan tir ciia mang voi
mot gia tri nhw nhau
sort(): xap xép mang
equals(): so sanh hai mang
binarySearch(): tim kiém nhj phan trén
mang da sap xép

Nguyén Viét Ha Mot s6 10p co s&

22



JE
So sanh mang equals()

m So sanh mang di liéu nguyén thuy

= Goi phuwong thirc equals() dé so sanh mang
doi twong

inta[] ={1,3, 2, 4};

int b[] = new Int][a.length];

System.arraycopy(a,0,b,0,a.length);

System.out._printIn(Arrays.equals(a,b));

Nguyén Viét Ha Mot s6 10p co s& 23



S
Sap xép mang sort()

m Lam viéc v&i cac mang dir liéu nguyén
thay
m Lam viéc vai cac 1op doi twong co cai dat
giao dién Comparable
phwong thirc compareTo()

Nguyén Viét Ha Mot s6 10p co s&
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Cac I&p tuyén tap (Container)

<< interface>>

_________

<< interface>>

""I> Map

b

Tree Set

Collection HashMap A %
? HashTable |-------- || <<interface>>
~ Sorted Map

<< interface>> << interface>> A

Set List !
Tree Ma
A K "
HashSet << interface>> Array List Vector LinkedList
Sorted Set

Nguy&n Viét Ha

Mot sb 16p co s&
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JE
lterator

m MAu dung dé duyét cac phan t& ctia mot
tap hop
m La mot interface trong Java:
hasNext()
next()
remove()

m Cac |op Collection cai dat Iterator

Nguyén Viét Ha Mot s6 10p co s&

26



import java.util.™;

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

Collection list = new LinkedList();

list.add(3);
list.add(2);
list.add(l);
list.add(0);
list.add(“happy new year!'");

Iterator 1 = list.i1terator();
while (i1.hasNext()) {
System.out.printIn(i.next());

}

Nguyén Viét Ha Mot s6 10p co s&
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import java.util_*;

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

List

list.
list.
list.
list.
list.

list = new LinkedList();

add(3);
add(2);
add(1);
add(0):
add(*'go!"");

for (int i=0; i<list.size(); i++) {

}

Nguyén Viét Ha

System.out.printin(list.get(1));

Mot sb 16p co s&
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