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So ludc vé ngon ngir Java

e Lich str phat trién:
1990: Ngon ngir Oak dugc tao ra bdi James Gosling trong du an Green cua
Sun MicroSystems nham phat trién phan mém cho cac thié€t bi dan dung.
1995: Oak doi tén thanh Java.
1996: trG thanh chuan céng nghiép cho Internet.

e Dic diém:
Ngon nglr hoan toan hudng doi tugng (Pure OOP).
Ngon nglr da nén: "Viét mot lan, Chay trén nhiéu nén”.
Ngon ngir da luong (multi-threading): x&r ly va tinh toan song song.
Ngon ngl phan tan (distributed): cho phép cac doi tugng ciia mot 'ng
dung dugc phan bo va thuc thi trén cac may tinh khac nhau.
Ngon nglr dong: cho phép ma lénh ciia mot chuong trinh dugc tai tu mot
may tinh vé may cua nguai yéu cau thuc thi chuong trinh.
Ngdn nglt an toan: han ché cac thao téc nguy hiém cho may tinh thét.
Ngon ngit don gian, dé hoc, kién trlc chucong trinh don gian, trong sang.
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So ludc vé ngon ngir Java

e Kha nang:
Ngon ngir bac cao.
C6 thé dudc dung dé tao ra cac loai ing dung dé gidi quyét cac van dé vé
sO, XU ly van ban, tao ra tro chai, va nhiéu th(r khac.
C6 cac thu' vién ham ho trg xay dung giao dién (GUI) nhu AWT, Swing, ...
Co6 cac moi truong lap trinh d6 hoa nhu' JBuilder, NetBeans, Eclipse, ...
Co kha nang truy cap di lieu tu xa thong qua cau noi JDBC
HO trg cac I8p hitu ich, tién Igi trong 1ap trinh cac (thg dung mang (Socket)
cling nhu truy xuat Web hay nhdng vao trong trang Web (Applet).
HO trg 18p trinh phdn tdn (Remote Method Invocation) cho phép mdt ing
dung cd thé dugc xir ly phan tén trén cac may tinh khac nhau.
Lap trinh trén thi€t bi cam tay (J2ME).
Xay dung cac Ung dung trong moi trudng xi nghiép (J2EE).
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So ludc vé ngon ngir Java

e May ao Java:

Pé thyc thi mét trng dung cla Java Compiler
Java trén mét hé diéu hanh cu
thé, can phai cai dat may ao

twong wng cho hé diéu hanh do: .class
JRE (Java Runtime Environment) Java Bycodes
I

—————————— » | Java virtual machine

b4

Operating System

Hardware
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So ludc vé ngon ngir Java

JOK

topsa VA JaEC javadoc jar javap  JPDA  JConsole  JavaVisuaVM  JavaDB.
"ol Securly R RMI DL Dopoy Montorig Trowbleshoo  Scrptng  JVMTI

User Interface

Integratiocn
Libraries Java

{)‘I:}'ie-r EI:aEE- .ﬁ.Pl

lang and util  Collections Concurrency JAR | m‘ Hﬂﬂgemmt
lang and util Ltilities
Base Libraries | Prgferences Ref " Regular P .
\ Reflection Zip Instrumentation
API Objects Expressions  versioning
Jawa Virtual
Machine Java Hot5pot Client and Server VI

Java Platform, Standard Edition 7 (Java SE)
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So ludc vé ngon ngir Java

e Cac kiéu trng dung dwéi Java

USCF & Chess Magnet - Rules of Chess Learn To Play Chess

EgoRelaE
i i i i . Fleas-e ;elelct alf;;turelto start.

-

. Learn the Rules of Chess
Play the Computer Applet:
4 Play Chess Againstthe Computer o ,
* Ung dung duoc nhiung
3 [ Practice Checkmate |
Practice Your Basic Checkmates vao cac trang web.

2 o= O X

ﬁ ﬁ ﬁ i Java Applet Window * Ma ng dung duJo’C Iay
1 * 9

5]« v 12
White !
[ | < | > || = | Flip I | Lesson || Play || Options | Exit |

Welcome to USCF & Chess Magnet - Rules of Chess!

Done @ Internet Hio0% -
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So ludc vé ngon ngir Java

e Cac kiéu trng dung dwéi Java

EEaLea\'ESRecngnitiun ¥1.0 by Jens Langner

Project Look & Feel Themes

rCE' Image Prucessingt&iﬁlm Networl

: Leaf Images
|| 9 O speciest (3 =
: s species1_01 jpg _

s speciest_02jpo

sl speciest_03jpg I

w species!_04.jpg

S species1 05 jpg [

Add Image| | New Species|

Rename| |Deld ] .
_— feranellbo Application:
Image Operations . . .
Hame: species!_01 jpy Ung dung dU’Q’C thU’C thi
1 et e trén cac may ao Java.
g; Classified as: Speciesi R . ] ] ~
Tokens: B2 found . BO thOng dICh dlCh ma
| threshold ¢ 7 P [
[omtes =3 bytecode cua wrng dung
i"i"-”"e —O- thanh méa may dich.

|

|[Fina Tukens” Reset|

[finished.
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So ludc vé ngon ngir Java

e Cac kiéu trng dung dwéi Java

sl cingular = 11:38 AM
Digg APl iPhone Interface

Mobile:

« Png dung dworc thuc thi trén cac may
ao Java trén dién thoai di ddng va cac
thiét bi cam tay.
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Java Development Kit (JDK)

e Bo phat trién rng dung java gom:
+ javac: B0 bién dich chuang trinh viét bang ngon ngif java thanh
ma thuc thi(byte code) trén may ao Java

+ java (may ao java — Java Virtual Machine): Thong dich ma
bytecode clla cac chuong trinh ki€u application thanh ma thuc
thi dugc trén hé diéu hanh cua may dich.

» appletviewer: B0 thong dich thuc thi applet.

+ javadoc: Tao tai liéu tu dong.

+ jdb: G@ roi.

« rmic: Tao stub cho &'ng dung kiéu RMI.

» rmiregistry: Phuc vu tén (Name Server) trong hé thong RMI
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Cac kiéu dir liéu

o Ki éu S 6 Tén Kkiéu Kich thuéc
byte 1 byte
short 2 bytes

int 4 bytes
long 8 bytes
float 4 bytes
double 8 bytes

e Kiéu ky tw char:

2 bytes theo ma UNICODE

127 ky tu dau trung vGi ma ASCII
e Kiéu chuéi String:

La mot I8p trong ngon ngir java.

C6 nhiéu phuang thiic thao tac trén chudi.

¢ Kiéu Boolean:
nhan 2 gia tri true / false
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e Kiéu mang:
Khai bao
int[] a; float[] yt; String[] names;

hodc: int a[]; float yt[]; String names];
int maTran[][]; float bangDiem[][];

Khdi tao
a =new int[3]; yt=new float[10];
names = new String[50];
maTran = new int[10][10];

SuU dung

inti=a[0]; float f = yt[9];
String str = names[20]; int x = matran[0][O];
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Cac phép toan

e Phép toan so hoc:
+I-I*I/IO/OI=

++,--,+=, -=,*=,[=, %=
e Phép toan logic:
==,1= &&, ||,

>, <, >=,<=
e Phép toan trén bit:
&, |, N, <<,>> , ~
e Phép toan diéu kién: ?
e Phép toan chuyén kiéu: (kiéu mé&i)
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Quy cach dat téen

e [én phan biét gilra chi* hoa va chi* thwong.
e Dung cac chi¥ cai, ky tw s, ky tw _ va $.
e Khong bat dau bang ky tw so.
e Khoéng co khodng trang trong tén.
e Quy woc:
» Tén IGp:
Céc ky tw dau tién cta mot tr dwoc viét Hoa,
Céc ky tw con lai viét thuwong.
Vidu: Iop Nguoi, SinhVien, MonHoc, String, InputStream, . . .
. Tén bién, tén hang, tén phuadng thic:
T dau tién viét thwong.
Ky tw dau tién cda tir tht hai tré di dwoc viét Hoa.
Vidu: ten, ngaySinh, diaChi, inDiaChi(), getlnputStream(), . . .
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Java - Ung dung kiéu application

e Java ngdn nglr thuan déi twong (pure object):

=> T4t ca déu duoc dinh nghia trong cac lop (class)
e Trong mot rng dung c6 moét Iép thwe thi dwoc.
e L&p thwce thi duoc:

+ Co tén I6p trung vai tén tap tin chia no.

+ Phai khai bao public

+ CO chlra phucng thic dugc thuc thi dau tién:

public static void main (String argv|[]){

}
+ Néu nhiéu I6p dugc dinh nghia trong mot tap tin:
=> chi co mot I6p dudc khai bao public.
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Ung dung kiéu application

e Vi du &ng dung kiéu application
+ Pinh nghia trong I6p HelloWorld
+ ChuUa trong tap tin HelloWorld.java

public class HelloWorld {
public static void main(String args[]) ({
System.out.print ("Hello World!") ;

}

Phuong thirc System.out.print() sé& in tat ca cac tham so
trong dau ngoac ra man hinh..
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Ung dung kiéu application 2ot

e Bién soan chwong trinh Java
=10 x| Co the dung bat ky

File Edit Format  Help chuwong trinh soan

public class HelloWoaorld { = thao van ban nao.
public static void mainiString args(]) {

Systern.out print"Hello World!™), N0 o
]_ l_!fj il wersion 450,010
L peorerrrrc— -0
File Edit Wiew 3Search Document Projeck Tools  Window  Help _|E’|E|
[ TedBRSYE| LR X0 % % BE| 4 W=
Directany | I:Iipte;-:tl |—I"'|'““1““'|'--“2““4'““3““4'““4““4"T
. | 1 public class HelloWorld { —
D:IF - 5
Il[a]D_r:gram [ 2 public static void main(String args[]) 4 ey ~/ y
= Vidulaws 2 Systerm.out,printHelo World! ™), ]
4 +
[ 0id
S - ] 4 JCreator Pro
i 4=
ademark of Kinox Software, Copyright 2000-2008 ¥inor Software, All Mghts reserved,
Bz | 4 HelloWarld. java
For Help, press FL e |z | & oo | PC
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Ung dung kiéu application

e Bién soan chwong trinh Java

C6 nhiéu cac IDE (méi trwdng
phat trien) nhw NetBeans,

| IS . - Eclipse, JBuilder, ... rat manh
= e C I p s e dé xay dung trng dung Java.

GALILEQ

% NetBeansIpE 6.7

QCLUle storage...

MetBaans and K m are based on g, which has been dual hcensed
under thi TG d Distribution LS General Public License version 2
ith Clas infarmation, ple I
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Cai dat va cau hinh JDK

o Caidat
= Phién ban: jdk-6u5-windows-i586-p.exe
« Thu muc cai dat: C:\Program Files\Java\jdk1.6.0_05

e C4u hinh
+ Dat bién moi trudng PATH va CLASSPATH

Vao System Properties / Environment Variables: trong phan
System Variables, thém tiép tuc vao dwong dan PATH
C:\Program Files\Java\jdk1.6.0 _05\bin;
Click chon NEW, thém vao
CLASSPATH = .; [Cac thw muc hoat ddng khac, néu can]

Edit System Variable ﬁ MNew System Vanable ﬁ

Variable name: FATH Variable name: CLASSPATH

Variable value: Variable value: D Widulava;

[ oK ] [ Cancel




Bién dich va thuc thi chuong trinh

e Bién dich va thuwc thi trong Command Prompt
Gia sU thu muc su dung la D:\vidujava
Gia su file nguén la HelloWorld.java

BN C\Windows\system32\cmd.exe * l':"l = |£hl

D:\ViduJdava>javac HelloWorld. java

D:\Widudava>java Hellolorld
Hello Yorld!

D:\Vidudava> o
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CAu triac diéu khién

e CAau truc diéu khién trong Java gidong hét nhw cau
tric diéu khién ctia C++, bao gom:
+ Lénh if-else
« Phép toan ?:
+ Lénh switch
« Lénh while
+ Lénh do — while
« Lénh for
+ Lénh break
+ Lénh continue
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Mot s6 ki thuat

e Hién thi ra man hinh
System.out.print(argl+ arg2+ .. + argn)
System.out.printin(argl+ arg2+ .. + argn): xudng hang.

public class Display {
public static void main(=ting args[])
Nt = 10,
String str = " nam el
char ch = 'm’;
Systermn.out.print '+ "Bal hat " +1 + str + ch;

¥

I &4 Command Prompt

D:sViduJava>javac Display.java

D:sVidudJavaXjava Display

Bai hat 18 nam yeu m
D:sUidudJava>
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Mot s6 ki thuat

e Nhap 1 ky tw tr ban phim
System.in.read() tra vé mot sO nguyén la th( tu' trong
bang ma ASCII cua ky tu’ vira nhap tu ban phim.

import javaio. ™,
public class KevRead {
public static wvoid main(String args[]) {
ry {
Systerm.out.print TNhap 1 ky o M,
int ch = System.in.read(),
Systerm.out.print Ky 1 " + (charich + 7 oo ma asci = "+ch);
1 catch(10Exception ie) {
System.out.print Error " + ig)

& | Command Prompk

} D:sUidudJavarjavac KeyRead. java

¥

} D:sUidudJava>java HKeyRead
Mhap 1 ky tu: A

Ky tu A co ma azcii = 65
D:sUidudJava>java HKeyRead
Mhap 1 ky tu: a

Ky tu a co ma ascii = 2?7
D:xUiduJavar
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Mot s6 ki thuat

e Doc dobi sb cliia chwong trinh
Thuc thi java ClassName argl arg2 arg3 argn
Céc dobi s6 cach nhau khoang trang.
main() phai khai bao mot tham sb kiéu mang cac chubi.
- Cac ddi sb 1an lwot dwoc dat vao cac phan tlr cia mang.
- SO lwong dbi sb: truy xuat thudc tinh length ctia mang.

public class Printargs {
public static void main (String args[]) Gia tri d6i s ctia chuong trinh

for (nti=0;1 < args.length; i++) { dwoc nhan vao theo dang chudi
Systerm.out.printniargs[i]);

} =4 O WINNT system 32 cmd.exe
} D:sUiduJavarjava PrintArgs chuodil 1234 56.78 @ E
} chuoil

D=sUidudavar
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Mot s6 ki thuat

e DOi chudi thanh sb va sb thanh chudi

public class TimSoMax { Pdi chudi thanh sb
public static void main {5iring args[]) 1 : - : .
int max=Integer .valueOf{args[0]).intValue(); int 1 = Integer.valueOf(str).intvValue();
int vitri=0; long | = Long.valueOf(str).longValue();
for(int i=1; i<args.length; i++) { float f = Float.valueOf(str).floatValue();
int x= Integer.valueOf{args[i]).intValue();
if{max<x)
{ max=x; vitri =i, } - - ~
¥ Doi s6 thanh chudi

System.out.print{"So lon nhat trong day la " + max);

cong 1 chudi réng () cho sb do.
System.out.printin(" tai vi tri thu " + {vitri+1) );

} Vi du:
) int x =15; float y = 3.14;
String str1 =" + x;

=4 0 WINNT system 32 cmd. exe Strmg str2 =«

+y’

D:sUiduJava>java TimSoMax 5 -3 9 1Y 8 —-14 B
S0 lon nhat trong day la 17 tai vi tri thua 4

D=sUiduJava>
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Mot s6 ki thuat

e DOi chudi thanh mang cac byte (byte[])
Dung ham getBytes() trén chuoi.

public class ChusiVaiMang {
public static void main (Sting args[ ) 4
String strl = "Day la chuol can dal”;
byte b[] = strl.getBytes();
Swsterm.out.printl"Cac ky o gorm: ',
for(int i=0; i<b length; i++)
Systern.out.print((char b0l + " ")

1 # LY WINNT system32h cmd.exe

D:sUiduwJava»java ChuoilaMang
Cac ky tu gom: D a vy 1l a c huwuoli

DsUidudJava
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Mot s6 ki thuat

e DOi mang cac byte (byte[]) thanh chudi
String(byte[] b): tao chudi tir tat cd cac phan tir trong mang by ]

String(byte[] b, int offset, int length): Tao chudi bat dAu tai vi tri
offset va chiéu dai length tu cac phan tu trong mang b[].

public class ChuoivaMangl {

public static woid main (Sting args[]) {
byvte b[] = new byte[S0];
Nt 1=0,
for{byte x="A" x<="a"; x++)

bli++]=x;

Sting st = new Stinglh, O, 1),
Systerm.out.printinist + " - Chieu dal = " 4 strlength());

1 = | O WINNT system 32 cmd.exe

D:sUidudJavaXjava ChuoilaMangl
ABCDEFGHI JELMHOPGRSTUUWEYZI[~1"_"a — Chieu dai = 33

D:sUidudJava
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Cai dat va st dung 1 IGp

public class Person {

Siring name; S Thuoc tinh

String address; [/ Thuoo tinh

Person(=ting n, String address) { /f Ham xay dung
name = n;
this.address = address;

I

void display () 4/ Hien thi ten wva dia chi ra man hink
Systerm,out.print(name + iz at "+ address);

1

public static void main{>ting args[ 1

Person tom = new Personi ' Tom"”,"Disney Land™);
torm.display (),

Cu phé‘p céi,dét 1 1&p trong
Java gan gidng cu phap cai
dat 1 I&p trong C++

Khéng khai bao thudc tinh truy
cap thi mac nhién la public
trong cung package (xem nhw
trong cung thw muc chira no).

Cu phap tao déi twong:
ClassName obj = new

ClassName([cac tham s0]);

& C WINNT  system 325 c

D:sUidudJava>java Person
Tom iz at Disney Land
D:sUidudJava
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Cai dat va st dung 1 IGp

e Cai dat nhiéu I&p trong 1 tap tin

public class MultiClass {
public static void man(Sting args[ 19

Person torm = new Person( Tom”,"Disney Land™);
torm.displayv();

h * Chi c6 mét I&p duoc khai bao |a public
I « L&p public sé dwoc nhin thay (truy xuat duoc)
class Persond bdi cac 16p khac & bat ky & dau.
String name; - L&p public s& chira ham main().
Sfring address; « C4c I&p con lai mac nhién 1a package-private,
nghia la cé thé truy xuat dwoc tir cac 16p trong

Person{String n, String address) { cung file hay cung package (thw muc).

narme = n;
thiz.address = address,
h
void display (]
System.out.printniname + " is at "+ address);
I
h
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Thua ké trong Java

e Mot I&p chi co thé cé mot Iop cha (thwva ké don).
e Dung tr khoa extends dé khai bao thira ké.
e L&p cha dwoce tham khao tir Ip con bdi tir khda super.

public class Customer extends Persond
int telephone;
lorg by,
public Customer(Sting n, Sting &, int £, long b) {
sUper(n,a)l;
telephone=t;
by =h,;
1
public woid display() {
super.display( ),
Systerm.out.printn ", t=lephone: "+ telephone + 7, boy: "+ buy )
t
public statc void main(Sting args[ 9
Customer tom = new Customer( " Tom”, "Disney Land”, 123456, 10007,
torm.display ),

h

¥
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Ngoai lé (Exception) trong Java

e Ngoai l& 1a cac 16i sinh ra tir cac "thao tac khéng chac chan® nhu:
MG 1 file khong ton tai
NGi két mang khong thuc hién dugc
Nhap, xuat di liéu khong dung dinh dang
e Java bat budc cac 18nh cé thé dan dén céac 16i truy xuat (ngoai 1&)
phai c6 cac doan ma x& ly phong ho:

try {
[ Cac thao tac vao ra c6 thé sinh ra cac ngoai 18 ]

catc}h (KieuNgoaiL&01 bien) {
[ Ung x& khi ngoai I1é KieuNgoaiL&01 sinh ra ]
}
catch (KiéuNgoaiLéOZ bién) { ]
[ Ung x& khi ngoai I1é KieuNgoailL&02 sinh ra ]
}
finally {
[ Cbng viéc ludn ludn dwec thye hién ]

}
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Ngoai Ié (Exception) trong Java

e Vidu

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

int max=Integer .valueOf(args[0]).int¥alue(); -
int vitri=0; Chwong trinh

int x= Integer .valueOf(args[i]).intvalue();
if(max<x)

ly ngoai 1é

for(int i=1; i<args.length; i++) { khéng co phan xt

{ max=x; vitri =1i; }
s
System.out print{"So lon nhat trong day la " + max);
System.out printin(" tai vi fri thu " + {vitri+1) );

& | O WINNT system 32 crnd.exe
D:~UidudJavaXjava TimSoMax

Exception in thread "main' java.lang.ArravindexOutOf BoundsException:
at TimSoMax.main<{TimSoMax.java:3>

D:sUidudavar

néu ta khéng nhap
vao doi s6 dong
|énh gia tri nao

|
=5 O WINNT S system3 2 cmd.exe

| — néu ta nhap vao
D:xVidudJava>java TimSoMax 12 -8 23 4 6 -6 abhc 3 22 ., . ~ N
gia tri khong phai

at java.lang.Integer.valueOf (Unknown Sourcel Ia SO nguyen

Exception in thread "main" java.lang.MNumberFormatException: For input string:

abc
at java.lang.NumberFormatException.forInputStringCUnknown Sourced

at java.lang.Integer.parselnt{Unknown Sourcel

at TimSoMax.main(TimSoMax.java:6)
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Ngoai Ié (Exception) trong Java

public class TimSolvlax {
public static void main (Sting args[ ) {

Nt witri=-1, max=Integer MIMN_VALUE,; Chwo’ng trinh c6

ry { e .
miax=[nteger valleOflargs[0]).intValue(); phan X Iy ngoai |$
vitri=0;

catch(Array IndexOutOfBoundsException &)
1 System.out.printn("Chuz nhap tham so"); retun; }

catch(MNumberFormatException ) i C:\WINNT \system32',cmd.exe
I S.vﬂt_em.c:_:ut.pnnﬂn( Sal ;Ilﬂh dang tai wi i so thu 1", 1 D:Uidudavad>java TinSoMax
for(int i=1; i<args.length; i++) { Chua nhap tham so
tl",,-*.{ o D:vUidudavarjava TimSoMax abc def gy
int x= Integer valueOf(args[i])intValue(); Sai dinh dang tai vi tepi so thu 1
o Sai dinh dang tai vi tri so thu 2
Ifl:‘-."'IU'I 1] ’” Chua gan duoc so rmax ban dau Sai dinh dang tai vi tri so thu 3
{ max = x; ¥ =1, } Trong day doi so0 khong co so nguyen
else D:\Vidudavadjava TimSoMax 12 -8 23 4 6 —6 abc 98 3 22
if{rmax<x) Jireuvan co 150 > max Sai dinh dang tai vi tri so thu 7

{ max= x; vitr = i.:} S0 lon nhat trong day la 98 tai vi tri thu 8

catch(MNumberFormatException e
1 Systern.out.prindnd"Sal dinb dang tal v riso tu "+ G+1) )

1/ for

if(vitril=-1 1
Systerm.out.print("So lon nhat rong day la " + max);
Systerm.out.printn(” ta v ot "+ (vitri+1) )

h

else
Systerm,out.printn (" Trong day doi so khong oo so nguyen™);

I

}
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Ngoai lé (Exception) trong Java

e So dd thira ké clia Exception

i e
I o
L r—

,f’ﬂr —| LinkageError T
*jl— Error <[ VirtualMachineError Unchecked Exceptions HK\
l.'\ ‘\
" —  AWTError —{ ArithmeticException '
Throwable [ s “H
s - T | NullPointerException \
H“uhh_h RuntimeException ArrayIndexOutOfBoundException E
— Exception : T : *
P all IOException ' H IllegalArgumentException |
i el
—|  AWTException d;n,,,;'__' -------------- -
B —| InterruptedIOException

Checked Exceptions N EOFException
(must be caught or declare to be thrown)

—| FileNotFoundException
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Java — Nhap xuat véi Stream

e Stream
+ Stream la mot dong lién tuc, co thr tu cac bytes dir liéu
“chay” gilra chuadng trinh va cac thiét bi ngoai vi:
Stream nhap (in): nhan (read) di liéu ttr thiét bi ngoai vi.
Stream xuat (out): xuat (write) di¥ liéu ra thiét bj ngoai vi.

Chuwong trinh chi lam viéc trén cac
stream nhap va stream xuat, ma khéng
quan tdm dén dac diém riéng biét cla
Trivu twong thiét bi ngoai vi ndi v&i Stream.

[l
T t 8
oa viec . O
i Device
xuat nhap l_I\ll Byte Stream
gOoooono
ooOoooaog

7IIIIIIIIIIIIIIII

File Stream bao gém nhirng bytes roi rac,
khéng c6 dinh dang cu thé.

w Network
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Java — Nhap xuat véi Stream

e Stream trong Java
+ 2 |0p cd ban trong gobi java.io
java.io.InputStream: Stream nhap
java.io.OutputStream: Stream xuéat
D@ lieu khéng dinh dang:
Nhap xuat theo trng ky tw hoac
Nhap xuat theo nhiéu byte (bytel]).
+ Cac I6p thua ké tu InputStream va OutputStream:
Cung cap cdc tién ich nhap xuat theo nhiéu dinh dang.

FilelnputStream, PipedInputStream, ObjectinputStream,
DatalnputStream, BufferedReader, ...

FileOutputStream, PipedOutputStream, ObjectOutputStream,
DataOutputStream, PrintWriter, ...
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Java — Nhap xuat véi Stream

e So do thva ké cua InputStream

FilelnputStream

PipedInputStream

LineNumberInputStream

FilterInputStream

DatalnputStream

InputStream

ByteArrayInputStream

BufferedInputStream

SequencelnputStream

PushbackInputStream

StringBufferInputStream

CheckedInputStream

ObjectInputStream

CipherInputStream
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DigestInputStream

InflaterInputStream

ProgressMonitor InputStream

36



Java — Nhap xuat véi Stream

e So do thra ké cia OutputStream

— FileQutputStream

— PipedOutputStream — DatalutputStream

- FilterOutputStream BufferedOutputStream
OutputStream =

— ByteArrayOutputStream — PrintStream

— ObjectOutputStream

L OutputStream”

* In a different package
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Java — Nhap xuat véi Stream

e LOp java.io.lnputStream

+ Cac phuadng thdc chinh:
public abstract int read() throws IOException: nhan 1 ky tw
public int read(byte b[]) throws IOException: nhan nhiéu ky tu
public int read(byte D[], int offset, int len) throws IOException
public int available() throws IOException
public long skip(long n) throws IOException
pubic void close() throws |IOException

+ System.in la mot InputStream noi két vai ban phim.
Nhan cac ky tw nhap tw ban phim.
Thém 2 ky tw két thac 1a \r’ va ‘\n’ khi nhap xong.

=> Phai loai bé 2 ky tw dé khi st dung di liéu nhan vé.

Bd mén HTMT&TT, Khoa Céng Nghé Théng Tin va TT, BH Can Tho 38



Java — Nhap xuat véi Stream

e Vidu 1 vé java.io.InputStream

import java.io.*;
public class Nhapl {
public static void main(String[] args) {
InputStream is = System.in; // Ban phim
while(true) {
try {
System.out.print("Nhap 1 ky tu : );
int ch = is.read();

if (ch==-1 || ch=="q") break;

* Nhap tieng ky tw tr ban phim.
« Hién thi ra man hinh ky tw d6.
« Két thuc khi nhap vao ky tw q

h
catch(IOException e)

{ System.out.println("Co loi ve nhap xuat™);

System.out.println("Ky tu nhap duoc: "+ (char)ch);

BEY C\Windows\system32\cmd.exe

D:\WiduJdava>java Nhapl
Mhap 1 ky tu : a

Ky tu nhap duoc: a
Nhap 1 ky tu :
Nhap 1 ky tu :

HNhap 1 ky tu :
D:\WiduJava>

Ky tu nhap duoc:
Ky tu nhap duoc:
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Java — Nhap xuat véi Stream

e Vidu 2 vé java.io.InputStream

it e Nrap? { - Nhap 1 chudi ky tu tir ban phim.

pLblic static void main(String args[]) { * HLén thi ra r.nénAh‘mr‘] ChUéiJ_(y tw do.
while {true) { » Két thdc khi nhap vao chudbi “EXIT”

Systerm.out.print{ TNhap chuoi ',
byte b[] = new byte[100];  // Tao vung dem de nhap chus
ry |
Nt n = System.inreadib); S Mhap nky w
String str = new Stringlb, 0, n-23; /Dol byte[] - String
if (str.equals("EXIT™)) break;,  // Kiem tra Dk de thoat
System.out.printdnd"Chuol nhan duoc la: " + str);
I
catch (IOExcepton ie) {
System.out.print( Error: e,

1 &4 |0 WINNT system32 cmd.exe

D:sUidudJavarjava Nhap2
} Mhap chuoi: Hgo Ba Hung & Nguyven Cong Huy

Chuoi nhan duoc la: Mgo Ba Hung & Nguwven Cong Huy
Mhap chuoi: EXIT

D=sUiduJavaz
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Java — Nhap xuat véi Stream

e Vidu 3 vé java.io.InputStream

import java.io.™;
pLblic class MNhap3 {
public static void main(>ting args[]) 1
ry 1.

FilelnputStreamn 1 = new FilelnputStream('C:/ Test. ™),

int len = f1.avaiablel ),
Systerm,out.prindn"Chiew dai fle: " + len);
Systerm.out.printdng Mol dung file:");
for(int i=0; i<len; i++)
Swsterm,out.print((char if L.read( )],

f1.close();
i

catch (I0Excepton ie)
1 Systern.out.printng Lol khi ooy soat fle™); b

1 =4 C WINNT L system 32t cmd.exe
D:sWiduJavaXjava Hhap3

Chieu dai file: 66
Moi dung file:

Day la dong thu nhat
abcd efgh B123456789
Ket thuc file tai dawy?
D:sNiduJava>

* PDoc ndi dung 1 file vao vung dém.
« Hién thi ra man hinh néi dung dé.

B6 méon HTMT&TT, Khoa Céng Nghé Thong Tin va TT, BPH Can Tho
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Java — Nhap xuat véi Stream

e LOp java.io.OutputStream

+ Cac phuadng thdc chinh:
public abstract void write(int b) throws IOException: xuat ra‘
kytwcogiatrilab
public void write(byte b[]) throws IOException: xuat tat ca byte
di¥ liéu dwoc lwu trong mang b[].
public void write(byte D[], int offset, int len) throws IOException
pubic void flush() throws IOException
pubic void close() throws |IOException

+ System.out la mot doi tuong thudc I6p PrintStream (thua

k€ tu OutputStream), ndi két véi man hinh.

Cho phép xuat ra man hinh nhiéu dang di¥ liéu khac nhau.
C6 thé st dung cac phwong thire ctiia OutputStream.
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Java — Nhap xuat véi Stream

e Vi du vé java.io.OutputStream

import java.io, ™,
public class Ghi {
public static void main(String args[]) {
try {

FileOutputStream £l = new FileOutputStream('C: Test 1 ™),

int ch="@"; f1.write(ch},
byte bi[] = new byte[10];
Nt m=~0;

Ghi 1 file v&i cac dang
di liéu khac nhau

for(int i= 0% i<="2" i++) bilm++]=(byte]i;
f1write(b 1)y m=0; flwrite("y ), FLwreite("00),;
byte b2[] = new byte[S0];

for(int j= 'A% j=<="7" j++)  bz[m++]=(byte)];
f1write(b2, O, m};

f1.close(),

catch ([OExcepton ie)
1 Systerm.out.prindn Lol khi ooy st fle™); 3

}}

File Edit Format Help

=10 x|

@0123456789

=

Noi dung file két qua ABCDEFGHIJKLMNOPQRSTUVWXYZ
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Java — Nhap xuat véi Stream

e Nhap tir ban phim 1 chuoi
+ Cach 1: S dung I&p InputStream
Nhap vao 1 mang byte]].
Chuyén déi tr mang byte[] thanh chubi.

byte b[] = new byte[100]; // Tao vuing d&m cho mang, dw kién Ia khéng qua 100 ky tw
int n = System.in.read(b); // Nhap di liéu ttr ban phim va lwu vao mang b|]
String str = new String(b, 0, n-2); // Chuyén dbi tir mang b[] sang chudi

+» Cach 2: Su dung IGp thua ké BufferedReader
Tao ra 1 doi twong BufferedReader tr System.in
S dung ham readLine() dé nhap 1 chudi (c6 xubng hang).

BufferedReader br = new BufferedReader(new InputStreamReader(System.in));
String str = br.readLine(); // Két qua nhap tlr ban phim sé Iwu trong chudi str.
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Java — Nhap xuat véi Stream

e Xuatra 1 chudi
+» Cach 1: S dung I6p OutputStream
Chuyén dbi tir chudi can ghi vao mang byte[].
Ghi mang byte[] ra stream xuét.

FileOutputStream f2 = new FileOutputStream("C:/Test2.txt");
String str = "Day la chuoi thu 1 can ghi vao file \r\n";
byte b[] = str.getBytes(); // Doi chuoi thanh mang byte]]

f2.write(b);
f2.close();
RI=ES
File Edit Format Help
Day la chuoi thu 1 can ghi vao file =
[-
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Java — Nhap xuat véi Stream

e Xuatra 1 chudi
+ Cach 2: S dung I&p PrintWriter
Dung cac ham print, println, ... d& xuat nhiéu dang di liéu.
Goi thém I&nh flush() d& day da liéu tir ving dém ra ngoai.

Import java.io. ™,
public class Ghil {
public static void man(=tring args[]) {
ry {

FleOutputStream 2 = new FleOutputStream((C:/ Test2 o),
PrintyVriter pw = new PrintWriter (F2);
String strl = "Day la chuci thu 1 can ghi vao file";
String str2 = "Day la chuol thu 27;
P printnstri); Jf Ghi chuai strl, sau do xuong dong
pw . print(str2); /) Ghi chuol str2 khong <uong dong

P fluish(); ff Day du lieu i Stream vao ngoai vi
f2 close();
JRI=TE
catch (IOException ie) Bie Edt Format telp
[ Systern.out.prindn("Loi khi truy suat fle™y; 1 | Day la chuoi thu 1 can ghi vao file -
1 Day la chuoi thu 2 4

' [

Bd mén HTMT&TT, Khoa Céng Nghé Théng Tin va TT, BH Can Tho 46




Luong (Thread)

e Khai niém:

Single-Threaded Multithreaded .

Trong hé diéu Process Model Process Model Trong hé dieu
hanh cé dién Mmead _ Twed | Twed | hanh hién dai
Don vi st dung | | eecess | | Leer | Comtms 1| coneat || §| convn |1 | DON Vi ST
A 2 Control RN L Bck (L Bk § L Beck L 4na CPU 1a
’?‘Pt\) o = | 5 N | Iu.(‘“)ng (thread)
| | |
rinh (process) . ‘ proces 11| wser Al wser [ ceer | | g
_h:h’;"ﬂ';ﬁ tlt;:;.l Controt | ! Stack [} f stack i 1) Stack || -
' Space Bock | § i . i . - | Ludng cung
: P! P! . | cap co ché
Lser | Kernel 1 || Kernel | : Kermel |1 o , N
Address | || Stack |§ | stack || !| Stack || tinh toan va
= 1 | | > r
Space ol ] | I | xr ly song
song trong

M6| qué trinh co: —iéc l:l’ng dung

» Thanh ghi bd dém chwong trinh M&i ludng: ]
> izl lall dreie thai « C6 riéng bd dém chwong trinh,
hggmaey trang thai thanh ghi va ngan xép.
* Khong gian dia chi rieng - Chia sé khéng gian dia chi

=> Dé dang chia sé file, hiéu bao
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Luong (Thread)

e Cac trang thai

« Tuong tu trang thai cua 1 qua trinh: dang chay (running),
san sang (ready), nghén (blocked) va két thuc (Dead).

= MOi hé didu hanh s& c6 cach cai dit ludng khac nhau
=> s8 ¢ so d6 chuyén trang thai cling khac nhau.

Timestice -
or Preempl Running Stop
. Wakeup
DMspatch N R
so do chuyén
trang thai cua
Thread st dung
o ae Rrred trong hé diéu
Blocking \ ’ .
System hanh Sun Solaris
Call
T Continuoe
Wakceup
_ Blocked Stop

Lightweight Processes
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Luong (Thread)

P Vi d U : SO Sé n h ] The Sorting Algorithm Demo (1.1) - Microsoft Internet Explorer

J File Edit “iew Favortes Toolz Help |

N n .
thol gian chay |& -2 .8 A QA G BB
.~ , > . Back Fanrard Stop Refresh  Home Search Fawortes  Highon M ail
glU’a cacC glal | Address [8] k1 1 B demoASanDemot 1hexample himl x| @Go || Links »

rs

]
=
o
o
-
M
%]
]
=3
H

thUét Sép Xép Biéggg$gt;§pg1 Quick Sort
| = =——— ———————
2 a| | L|_I

a The Sorting Algorithm Demo [1.1] - Microsoft Inter

J File Edit “iew Favortes Tools  Help

J<:=,->,@ﬁ

Back Eanwarnd Stop  Refresh  Home
J.i‘-.gdress @ C:hjdk1.1 . BsdematSartDemat] Thexarmple . hirnl &] I_I_@ Wl CemiE e /
. i
Bi-Directional 2]
Bubble Sort Bubble Sort Quick Sort

“m“H“HWHIH"".
L

=1 = e .
4 |

|@ I_ l_ @ by Camputer i
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Luong (Thread)

e Ludng trong Java
» Luong la 1 d6i tugng thuoc I6p java.lang.Thread.
» MOt chuang trinh trong java cai dat ludng bang cach tao ra
mot I6p con (extends) cua IGp java.lang.Thread.

+ Thread cd 3 phuong thirc cd ban dé diéu khién:
public native synchronized void start()
public void run() : cac céng viéc thuwc sw cla ludng.
public final void stop()

» Luong ket thuc khi:
Tat ca cac cdng viéc trong phwong thire run() dwoc thwe hién.
Hoac phwong thire stop() dwoc kich hoat.
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Luong (Thread)

public class My Thread extends Thread {
1 Siring name;

¢ VI du public MyThread(String ten) {

name = ten;

System.out.printnd " Thread "+name+" duoc khol tao 1,
h
pLublic void run() {

for(int i=1; i==50; i++

Tao ra 3 ludng Systerm.out.printiname + " + 1 + ",

thwe thi song }

song viéc dém sb public static void main(String args ]

tr 1 déﬁ 50 My Thread t1 = new MyThread("Cang™);
My Thread t2 = new MyThread( Fhi");

MyThread £2 = new MyThread("Hung™);
tl.start(); £2 start); t3.start);

} = I, WINNT system32 cmd.exe

¥

Cang—b Cang-7? Cang-8 Cang—18
Cang—16 Phi-1 Hung—1 i Hung—2
Hung-5% Phi-6 Hung—6 i Hung—7
Phi-12 Phi-13 Phi-14 i Phi-i6
Phi-22 Phi-23 Phi-24 i Hung—9
Hung—-15% Hung-16 Hung-17 Hung—19
Hung—25 Phi-26 Phi-27 i Phi-29
Phi-35 Phi-36 Phi—37 i Phi-39
Hung—28 Hung-29? Hung-38 Hung—32
Hung—38 Hung—-3? Hung—48 Hung—42
Phi-48 Phi-49 Phi-5@ Hung—44
Hung—-58 Cang-17 Cang-18 Cang—2@
Cang—26 Cang—27 Cang—28 Cang—3@
Cang—36 Cang—37 Cang—38 Cang—4@
Cang—42 Cang—43 Cang—44 Cang—45% Cang—46 Cang—47 Cang—48 Cang—4% Cang-58

D:sUidudJava>
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Luong (Thread)

e Ludng trong Java:

+ Cac phuong thuc khac cua I6p java.lang.Thread

public static void sleep(long m) throws InterruptedException:
Blocked trong khoang m ms

public final void suspend(): chuyén tlr Ready -> Blocked
public final void resume(): chuyén tir Blocked -> Ready
public final void yield(): chuyén t Running -> Ready

+ Cac phuong thuc thua k€ tu java.lang.Object

public void wait(long m) throws InterruptedException:
dwng Thread trong m ms xac dinh

public final void notify(): danh thirc 1 Thread trong hang doi

public final void notifyAll(): danh thic tit ca cac Thread trong
hang doi.
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Luong (Thread)

e DO wu tién cla ludng
void setPriority( int x): Dat d6 uu tién cua ludng la x
int getPriority(): Tra vé gia tri uu tién cua luong.
public static void main(String args[ 11

Thread.MAX_PRIORITY =10 MyThread t = rew mvmreagggﬁq?"x
_ Virred = new VY [hred ),

Thread. NORM_PRIORITY =5 MyThread £3 = new MyThread("Huna™:

Thread.MIN_PRIORITY =1 t1.setPriority(Thread MIN_PRIORITY);

t2 setPriority( Thread NORM_PRIORITY);
t3 setPriority( Thread MAX_PRICRITY);
bl start(); 2 start(); t3.start();

W WIMNMT Y system32h cmd.exe

D:sUidudavar>java MyThread

Thread Cang dwoc khoi tao ... ¢

Thread Phi dwoc khoi tao ... !

Thread Hung dwoc khoi tao ... ¢
Hung—2 Hwung—3 Hung-4 Hung—5% Hwung—6 Hung—-Y¥ Hung—8 Hung—? Hung—-18
Hung—12 Hung—13 Hung—14 Hung—15 Hung-16 Hung-1% Hung—-18 Hung—19? Hung—28
Hung—22 Hung—23 Hung—-24 Hung—25 Hung—26 Hung—-27 Hung—28 Hung—29 Hung-30@
Hung—32 Hung—33 Hung—-34 Hung—35% Hung—36 Hung—-3% Hung—38 Hung—37 Hung—4#
Hung—42 Hung—43 Hung—44 Hung—45 Hung—46 Hung—4? Hung—48 Hung—4? Hung-58
Phi-2 Phi-3 Phi—4 Phi—5% Phi—6 Phi-7? Phi-8 Phi-9? Phi—-18
Phi-12 Phi—-13 Phi-14 Phi—15 Phi-16 Phi-1? Phi—-18 Phi-1? Phi-208
Phi-22 Phi-23 Phi-24 Phi-25 Phi—26 Phi-27 Phi—28 Phi-22 Phi-308
Phi-32 Phi—33 Phi-34 Phi—35 Phi-36 Phi—-37 Phi-38 Phi-32 Phi-40
Phi-42 Phi-43 Phi-44 Phi-45 Phi-46 Phi-4? Phi—48 Phi-4? Phi-50
Cang—2 Cang—3 ©Cang—4 Cang 5% Cang-6 Cang-7 Cang—8 Cang—? Cang—18
Cang—12 Cang—13 Cang—14 Cang—15 Cang-16 Cang-17 Cang—-18 Cang—19? Cang—28
Cang—22 Cang—23 Cang—-24 Cang—25% Cang—26 Cang—-27 Cang—28 Cang—29 Cang-—-30
Cang—32 Cang—33 Cang—-34 Cang—35% Cang—36 Cang—-37 Cang—38 Cang—37 Cang—4#
Cang—42 Cang—43 Cang—44 Cang—45 Cang—46 Cang—47 Cang—48 Cang—4? Cang-58

D:sUiduJava>
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Luong (Thread)

e Dong bd hoa cac ludng

+ Trong 1 thdi diém, chi c6 1 Thread thuc thi dugc phuang
thdc co khai bao thudc tinh synchronized

class Taikhoan {

private String  sotaikhoan;

private double sodu;  // so du frong tai khoan

public Taikhoan(Sting sotk)

{ sotalkhoan = sofk;

public synchronized void GanSoDu(double 53 4
sodu = s,

I§

public syrnchronized double LaySoDui) {
reburm soduy;

synchronized boolean Capthatsoluldouble sotien) |
if(Laysolul) + sotien==0)
{ GansoDul LaysoDu() + sotien); return frue; F
else
returm false;
I

I
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