Chuong 6 Applets

Sau khi két thiic chuong nay, ban c6 thé nam dugc cdc ndi dung sau:
Sau khi hoc xong chuong nay, ban co thé nam duoc cac ndi dung sau:
Hiéu duoc cac Applet cua Java

Phén biét applet va cac ung dung application

Tim hleu chu trinh s6ng cua mot applet

Tao cac applet

Hién thi cac hinh anh su dung applet

Truyen tham s6 cho applet

Tim hiéu ung dung cua applet trong GUI

YVVVYVYYY

6.1 Java Applet

Applet la mot chuong trinh Java co thé chay trong trinh duyét web. Tt ca cac applet déu
la cac lop con cua lop ‘Applet

L0’p Applet thude package ‘java.applet’. Lop Applet bao gbm nhiéu phuong thuc dé diéu
khién qua trinh thuc thi cua applet. Dé tao applet, ban can import hai goi sau:

» java.applet

> java.awt

6.2 Ciu truc cua mot Applet

Mot Applet dinh nghia cAu truc cua no tu 4 su kién xay ra trong sudt qua trinh thuc thi.
D6i voi mdi su kign, mot phuong thue duoc goi mot cach tw dong. Cac phuong thuc nay
dugce minh hoa trong bang 6.1

Dleu quan trong la khong phai luc nao applet cung bat dau tu ban dau. Ma no bat dau tu
Vi tri tlep theo cua qua trinh thuc thi truoc do

Ngoai nhu'ng phuong thuc co ban nay, con co nhu'ng phuong thuc “paint()’ va ‘repaint()’.
Phuong thuc paint() dung dé hién thi mot duong thang (line), text, hogc mot hinh anh
trén man hinh. D4i s6 cua phuong thuc nay la d6i tuong cua lop Graphics. Lop nay thudc
goi java.awt. Cau lénh sau duoc dung dé import lop Graphics:

import java.awt.Graphics;

Phuong thue Chue niing

init() Buoc goi trong qua trinh kh0’1 tao applet. Trong qua trlnh khoi tao, no
se tao 601 tuong dé cung cap cho applet. Phuong thuc nay duoc dung
dé tai cac hinh anh d6 hoa, khoi tao cac bién va tao cac doi tuong.

start() Puoc goi goi khi mot applet bat dau thuc thi.

Mot khi qua trinh khoi tao hoan tat, thi applet duoc khoi dong.
Phuong thuc nay duoc dung dé khoi dong lai applet sau khi no da
ngung truoc do

stop() Pugc goi khi ngung thuc thi mot applet. Mot applet bi ngung truoc
khi no bi huy.




destroy() Puoc dung dé huy mot applet. Khi mot applet bi huy, thi bo nho, thoi
gian thuc thi cua vi xu ly, khong gian dia dugc tra v€ cho h¢ thong.

Bang 6.1: cac phuong thuc cua mot applet
Phuong thu:c ‘repaint()” duoc dung khi cua sO can cap nhat lai. Phuong thuc nay chi can
mot thong s6. Tham s6 nay la doi tuong cua lop Graphics.

Applet su dung phuong thuc ‘showStatus()’ dé hién thi 'thong tin trén thanh trang thai.
Phuong thuc co tham s6 thupc kiéu dur ligu String. D¢ ldy cac thong tin cua applet, user
co thé overide phuong thuc ‘getAppletinfo()’ cua lop Applet. Phuong thuc nay tra vé 1
doi tuong kiéu String.

Cac phuong thuc cua applet init(), start(), stop(), destroy(), va paint() duoc th&a ké tlj:
mot applet. Nhung méc dinh nhung phuong thuc nay khong thyuc thi mot thao tac nao ca.
bay la vi du don gian cua applet. Cau 1énh sau tao mot lop co tén la ‘Applet]’, lop nay se
ké thua tét ca cac phuong thuc va bién cua lop ‘applet’.

public class Appletl extends Applet

Phuong thuc init() va _paint() thuong duoc dung de thye hién mot s6 ham dé kh(n tao va
ve applet. Phuong thue ‘g.drawstring()’ chi ra vi tri ma doan van ban duoc ve o dau trén
man hinh.

Chuong trinh 6.1 hién thi mét chudi o dong 70 va cot 80:

Chuwong trinh 6.1

import java.awt.*;

import java.applet.*;
public class Appletl extends Applet

{
int num,;
public void init()
{
num = 6;
}
public void paint (Graphics g)
{

g.drawString (“Hello to Applet. Chapter ” + num, 70, 80);
showStatus (getAppletInfo());
//Hién thi mot chudi duoc tra vé tu ham getAppletInfo() trén thanh trang

thai
h
public String getAppletInfo() //user overrides
{
return “Created by Aptech”;
h




}
Su dung cu phap sau dé dich mot Applet:
javac Appletl.java

pé }hu’c thi mét ’applet, ta cé‘l‘n tao m‘_(A)t ﬁ‘le HIML; File HTML néy su dung the applet.
The applet nay lay tham s6 dau tién la duong dan cua file applet.

The applet co hai thudc tinh sau:

» Width
» Height

Pé truyén tham s6 vao applet, su dung param, sau do la the value. Sau ddy la vi du cua
the applet:

<applet code=Appletl width=300 height=200>
</applet>

leiC nay, ta gd thé thuc thi applet né}{ bang cach dung triNnh xem applet. Day la cong cu
cua JDK. D¢ chay file HTML trong trinh xem applet, ta go cau I¢nh sau:

Appletviewer abc.html // ‘abc.html’ la tén cua file HTML

Mot tu}},chpp khac cua applet la ta thém the applet nhuﬂlé mot dong chu thich trong doan
code. Luc do, applet duoc dich, va thuc thi bang cach su dung 1&énh sau:

Appletviewer Appletl.java

Sau day la két qua cua chuong trinh trén:

Eﬁfﬁnpplet Yiewer: Appletl =10 i

Applet

Hello to Applet. Chapter &

Created by Aptech




Hinh 6.1 Applet

6.2.1 Sw khac nhau giua Application va Applet

Sau day la su khac nhau giwra application va applet:

> De thue thi cac application chung ta dung trinh thong dich Java, trong khi do applet
co thé chay duoc trén cac trinh duygt (co hd tro Java) hay su dung cong cu
AppletViewer, cong cu nay di kem voi JDK.

> Quai trinh thuc thi cua application bat dau tu phuong thuc ‘main()’. Tuy nhién applet
thi khong lam nhu vay.

> Cac application su dung ‘System.out.println()’ dé hién thi két qua ra man hinh trong
khi do applet su dung phuong thuc ‘drawstring()’ dé xuat ra man hinh.

Mot diéu dfing luu };qlé mot chuong t;inh Java don le thi co thé vua 1‘4’5‘l application vua 1:%
applet. Chuc nang cua applet duoc bo qua khi no duoc thuc thi nhu la mot application va
nguoc lai.

Chuong trinh 6.2 se minh hoa diéu nay

Chwong trinh 6.2

import java.applet.Applet;
import java.awt.*;

/*
<applet code = "both" width = 200 height = 100>
</applet>
*/
public class both extends Applet
{
Button btn;
public void init()
{
btn = new Button ("Click");
}
public void paint (Graphics g)
{
g.drawString ("Applet", 70, 50);
h
public static void main (String args[])
{

both app = new both();

app.init();
System.out.println("Application Main");



}

Sau khi bién dich chuong trinh, no co thé duoc thuc thi nhu la mot applet bang cach su
dung cu phap sau:

appletviewer both.java
Két qua nhu sau:

_inix

Applet

Applet

Applet started.
Hinh 6.2 Applet

Néu chay chuong trinh trén nhu mét application, thi su dung cu phap sau:
java both

Két qua la:

% | Command Prompt

D:sUWorkingsTranslatesJavassrc*java hoth
Application Main

D:sUWorking~Translate~Javassrc?

Hinh 6.3 Application

Khi applet chay trén trinh duygt web, dac diém nay thuc su huu ich khi ban muén tai
applet trong mot frame moi. Vi du: trong applet duoc tao dé chat, mot s0 website su dung
mot cua s6 chat riéng biét dé chat. Ban cung co thé két hop cac dic diém cua frame va
applet vao trong mot chuong trinh.

6.2.3 Nhung gioi han bao mit trén applet



Co mot so han ché ma applet khong thé lam duoc. Boi Vi cac applet cua Java co thé pha

hong toan bo hé thong cua user. Cac lap trinh vién Java co thé viét cac applet dé xoa file,

lay cac thong tin cac nhan cua h¢ thong

Vi thé, cac applet cua java khong thé lam c:ic vigc sau:

» Khong thé doc hoic ghi file trén h¢ thong file cua user.

> Khong thé giao tiép voi cac site internet, nhung chi co thé voi cac trang web co applet
ma théi.

> Khong thé chay bat cu chuong trinh gi trén hé thong cua nguol doc.

> Khong thé tai bat cu chwong trinh duoc luu trir trong hé thong cua user.

Nhing gioi han trén chi dung khi cac applet duoc chay trén trinh duyét Netscape
Navigator hoac Microsoft Internet Explorer.

6.3 Chu trinh sdng cua mot Applet

Chu trinh s6ng cua mot Applet duoc mé ta o so d6 duoi déy:

\

Initalization

Hinh 6.4 Chu trinh séng cua mét applet

Truoc tién, applet duoc tao.

Buoc ké tiép la khoi tao. Dleu nay Xay ra khi mot applet duoc nap. Qua trinh nay bao
gom viée tao cac doi twong ma applet can. Phuong thuc init() duoc override dé cung cap
cac hanh vi dé khoi tao.

Mot khi applet duoc khoi tao, applet se dugc khoi dong. Applet co thé khoi dong ngay ca
khi no da duoc ngu’ng truoc do. V1 du, neu trinh duygt nhay dén mot lién két nao do o
trang khac, luc do applet se bi ngung, va duoc khoi dong tro lai khi user quay vé trang
do.

Su khac nhau gita qua trlnh khoi tao va qua trlnh khoi dong la mot applet co thé khoi
dong nhiéu 1an, nhung qua trinh khoi tao thi chi xay ra mét lan.

Phuong thuc “start()’ duoc override dé cung cap cac thao tac khoi dong cho applet.



Phuong thuc ‘stop()’ chi duoc goi khi user khong con o trang do nua, hodc trang do da
duoc thu nho lai o duoi thanh taskbar.

Ké tiép la phuong thuc Cdestroy()". Phuong thuc nay giup applet don dep truoc khi no
duoc glal phong khoi vung nho, hodc truoc khi truyét duygt két thuc. Phuong thuc nay
duoc dung dé huy nhing ludng (thread) hay qua trinh dang chay.

Phuong thue ‘destroy()’ khac voi phuong thuc finalize() la phuong thuc destroy() chi
dung cho applet, trong khi finalize() la cach tong quat dé don dep applet.

Phuong thuc paint() cung la mot phuong thue _quan trong khac. Phuong thuc nay cho
phep ta hién thi mot cai gl do trén man hinh. Co thé la text, duong thang, mau nén, hoac
hinh anh Phuong thuc nay xay ra nhiéu lan trong sudt qua trinh applet ton tai. Phuong
thu:c nay thue thi mot 1an sau khi applet duoc khm tao. No se lap di lap lai khi di chuyen
tu: cu’a sO trinh duygt sang cua s6 khac. No cung xay ra khi cua so trinh duyét thay doi vi
tri cua no trén man hinh.

Phuong thuc ‘paint()’ co mot tham s6. Tham s6 nay la ddi twong cua lop Graphics. Lop
Graphics thudc lop j Java.awt, chung ta phai import trong doan code cua applet. Chung ta
co thé su dung doan ma sau:

import java.awt.Graphics;

6.4 Truyén tham s cho Applet

Trong chuong trlnh sau, chung ta se truyen tham s6 cho applet. Thanh phan nut ‘bNext’
co tén duoc truyén nhu la mot tham s6. Phuong thue “init()’ se klem tra tham s6 co thén
la ‘mybutton’. Sau do, no tao mot nut voi chudi do nhu la tén cua nut. Néu khong co
tham so truyén vao, mit do co tén mac dinh la ‘Default’.

Béy gio chung ta dinh nghia the <PARAM> trong doan ma HTML nhu sau:

/*

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

*/

Chuwong trinh 6.3

import java.awt.*;

import java.applet.*;

/*

<applet code="Mybutton1" width="200" height="100">
<PARAM NAME="mybutton" value="Display Dialog">
</applet>

*/



public class Mybuttonl extends Applet
{
Button bNext;
public void init()
{
/*getParameter returns the value of the specified pareameter in the form of a
String object™®/
String str = getParameter("mybutton");
//when no parameter is passed
if (str==null)
str = new String ("Default");
//when parameter is passed
bNext = new Button(str);
add (bNext);

}

Sau day la két qua cua chuong trinh trén:

ot viewer: MybURUIT=II]

Applet

Applet started.

Hinh 6.5: truyén tham so' cho applet
Bay gio chung ta s¢ su dung 10’p Graphics dé ve cac hinh chang han nhu: duong thang,
hinh oval, va hinh chu nht. Chung ta se hoc lop Font trong cac phan sau. Lop nay co thé
dung d¢é in vin ban bang bt cu font nao.

6.5 Lop Graphics

Java cung cap goi AWT cho phep ta ve cac hmh d6 hoa. Lop Graphics bao gom tap hop
rat nh1eu phuong thuc. Nhung phuong thuc nay duoc su dung dé ve bat cu hinh nao
trong cac hinh sau:

Oval
Rectangle
Square
Circle
Lines

YVVYYVYYV



> Text

Ban co thé ve nhung hinh nay bang bat cu mau nao. Frame, Applet va canvas la cac moi
truong d€ hién thi do hoa.

Dé ve bat cu hinh anh nao chling ta can phai co nén d6 hoa (Graphical Background). bé
co duoc mot nen d6 hoa, chung ta goi phuong thuc ‘getGraphics()” hay bt cur phuong
thue nao trong cac phuong thuc sau day:

» repaint()
Puoc goi khi can ve lai nhung déi twong da ve.
» update(Graphics g)
Duoc goi mot cach tw dong boi phuong thuc ‘repaint()’.
Phuong thuc nay se xoa nhung do6i twong da ve, va truyén no cho doi twong cua lop
Graphics dé goi phuong thuc ‘paint()’;
» paint(Graphics g)
Puoc goi boi phuong thuc update().

Dfﬁi tuong duoc tmyén cho phuong thuc nay duoc dung dé ve. Phuong thuc nay dung
dé ve cac hinh anh d6 hoa khac nhau.

Vige goi phuong thue paint() lap di lap lai thong qua phuong thuc repaint() se xoa di cac
hmh da ve truoc do. P& ve cac hinh moi ma van gitr lai nhung hinh da ve truoc do, chung

ta can override lai phuong thuc upate().

Public void update (Graphics g)
{

}

paint (g);

0] day, phuong thuc update() se khong xo0a nhung doi tuong da ve, ‘nhung chi goi phuong
thuc paint(). Pé lam duoc diéu nay, no truyen doi tuong cua lop Graphlcs hodc
GraphicsContext cho phuong thuc paint(). O day, d6i tuong cua lop Graphics la ‘g’.

6.5.1 Ve cac chudi, cac ky twr va cac byte

Chuong trinh sau minh hoa cac ve cac chudi, ky tur va cac byte.
Dé ve hodc in mot chudi, lop Graphics cung cip phuong thuc ‘drawString()’. Cu phap
nhu sau:

DrawString (String str, int xCoor, int yCoor);

Ba tham s la:

» Chudi can ve.

> Toa dd X trén frame, noi chudi can duoc Ve
> Toa dd Y trén frame, noi chudi can duoc ve.



Dé ve hoac xuat cac ky tu trén frame, lop Graphics cung cip phuong thuc ‘drawChars’.
Cu phap nhu sau:

DrawChars (char array[], int offset, int length, int xCoor, int yCoor);

Chu thich cac tham so:

Mang cac ky tu.

Vi tr1 bat dau, n01 cac ky tu duoc ve.
S6 cac ky tu can duoc ve.

Toa do X, noi cac ky tu can duoc ve.
Toa dd Y, noi cac ky tu can duoc ve.

YVVYYVYYV

Ldp Graphics cung 9§p phuong thue ‘drawBytes()’ dé ve hoic in cac byte ra frame. Cu
phap cua phuong thuc nay nhu sau:

DrawBytes (byte array|], int offset, int length, int xCoor, int yCoor);
5 tham s6 cua phuong thuc trén la:

Mang cac byte.

Vi tri offset hay vi tri bat dau.
S6 byte can ve.

Toa do X.

Toado Y.

VVVVY

Doi voi mot ky tur hoac mot mang cac byte, chling ta co thé in mot phan cua mﬁng mé
thoi. O day, toa dd x va y la toa d tinh theo dong. Chuong trinh 6.4 minh hoa cach ve
chudi, cac ky tur va cac byte.

Chuong trinh 6.4

import java.awt.*;
public class DrawStrings extends Frame

{
public DrawStrings()

{
super ("Draw strings, characters, bytes");
setSize (300, 300);
setVisible (true);

}

public void paint(Graphics g)

{
g.drawString ("Good Morning", 50, 50);
g.drawString ("Good Afternoon", 50, 75);
g.drawString ("Good Night", 50, 100);
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char ch[] = {};

h
public static void main (String args[])
{
new DrawStrings();
h

}

Chuong trinh trén Ve chudi, ky tu tu’ mot mang ky tu, va ve cac byte tu mang cac byte.
Ban phal import g01 java.awt dé su dung cac phuong thue d6 hoa co san trong goi nay.
Ta phai lam diéu nay vi lop Graphics nam trong goi nay.

Sau day la két qua cua chuong trinh trén:

EgﬁDraw strings, characters, - |I:I|£|

Good Marning

Good Afternoon

Good Might

Hinh 6.6 Strings, characters va bytes

6.5.2 Ve dwong thing (Line) va Oval
Sau day la cu phap cua cac phuong thuc duoc su dung dé ve duong thang va hinh oval:

drawLine (int x1, int y1, int X2, int y2);

drawOval (int xCoor, int yCoor, int width, int height);
setColor (Color c);

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

YV VYV

Phuong thuc ‘drawLine()’ nhan cac tham sé sau:

> Toa do X, noi bat dau ve (x1).
> Toa dd Y, noi bat dau ve (yl).
> Toa d6 X, noi két thuc ve (x2).
» Toa dd Y, noi két thuc ve (y2).

Phuong thuc néy bat dau ve tai toa do ‘x1° va ‘yl°, va két thuc tai toa do x2’ va ‘y2°. bé
ve nhung duong thang co mau, chung ta thiét ldp mot mau nao do. Phuong thuc
‘setColor’ dung dé thiét Iap mau cho hinh anh d6 hoa. Trong chwong trinh nay, chung ta
su dung cau 1énh sau dé chon mau xanh:
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g.setColor (Color.blue);
Phuong thuc ‘drawOval()’ nhan 4 thong s6 sau:

» Toa do X.

» Toadoy.

> Chiéu rong cua hinh Oval.
» Chiéu cao cua hinh Oval.

Doi voi hinh oval rong, thi gia tri cua chi€u rong lon hon chiéu cao, va nguoc lai doi voi
hinh oval cao.

Phuong thuc ‘fillOval()” nhan 4 thong s6, nhung no se to hinh oval. Su dung phuong
thuc setColor dé t6 hinh oval;

g.setColor(Color.cyan);

O day, hinh oval se duoc t6 voi mau cyan. Lop Color cung cap cac mau khac nhau ma hg
thong co ho tro.

6.5.3 Ve hinh chw nhit (Rectangle) va hinh chw nhit bo goc (Rounded
Rectangle)

Sau ddy la cu phap cua cac phuong thuc duoc dung dé ve hinh chur nhat va hinh chu nhat
bo goc:

» drawRect (int xCoor, int yCoor, int width, int height);

» fillRect (int xCoor, int yCoor, int width, int height);

» drawRoundRect (int xCoor, int yCoor, int width, int height, int arcwidth, int
archeight);

» fillRoundRect (int xCoor, int yCoor, int width, int height, int arcwidth, int archeight);

Phuong thue ‘drawRect()’ dugc dung dé ve hinh chur nhat don gian. Phuong thuc nay
nhan 4 tham so0 sau:

» Toado X

» ToadoyY

> Chiéu rong cua hinh chu nhat
» Chiéu cao cua hinh chu nhat

Phuong thuc nay ve hinh chur nhat co chiéu rong va chiéu cao cho truoe, bat dau tai toa
do X, Y. Chung ta co thé thiet 1ap mau cua hinh chu nhat. 0 day, chung ta chon mau do.

Cau lénh se nhu sau:

g.setColor (Color.red);
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Phuong thuc ‘drawRoundRect()’ yé hinh chu nhat co cac goc tron. Phuong thuc né}{
nhan 6 tham so, trong do 4 tham so dau thi giong voi phuong thuc drawRect. Hai tham so
khac la:

> arcwidth cdg hiph chﬁ~nhﬁt
» archeight cua hinh chu nhat

o) day, ‘arcwidth’ lam tron goc trai va goc phal cua hinh chu nhit. ‘archeight’ lam tron
goc trén dinh va goc day cua hmh chu nhat. Vi du, arcwidth = 20 co nghia la hinh chu:
nhat duoc lam tron canh trai va canh pha1 mdi canh 10 pixel. Tuong tu, archeight = 40 se
tao ra hinh chu nhat duoc lam tron tu dinh dén d:iy 20 pixel.

Pixel la don vi do. No la don vi nho nhat trong vung ve.

Dé t6 hay Ve hinh chu nhat va hinh chu nhét bo goc chung ta su: dung phuong thuc
‘fillRect()’ va ‘fillRoundRect()’. Nhung phuong thuc nay nhin cac tham so giong voi
phuong thuc drawRect() va drawRoundRect(). Nhung phuong thuc nay Ve cac h1nh anh
voi mpt mau cho truoc hoic moi mau hién hanh. Lénh sau dung dé ve hinh voi mau
xanh:

g.setColor(Color.green);
6.5.4 Ve hinh chw nhit 3D va ve hinh cung (Arc)
Sau day la cu phap cua cac phuong thuc dung dé ve hinh chur nhat 3D va hinh cung:

» draw3Drect (int xCoord, int yCoord, int width, int height, boolean raised);
» drawArc(int xCoord, int yCoord, int width, int height, int arcwidth, int archeight);
» fillArc(int xCoord, int yCoord, int width, int height, int arcwidth, int archeight);

Phuong thue ‘draw3Drect()’ nhan 5 tham sd 4 tham s6 dau thi tuong tu voi phuong thue
de ve hmh chu nhat. Tuy nhién, gla tri cua tham s6 thu 5 quyet dinh la hinh chu nah6t
nay co 3 chiéu hay khong. Tham s6 thu 5 co kiéu du ligu la Boolean. Gia tri nay True co
nghia la hinh chu nhat la 3D.

Phuong thuc ‘drawArc()’ nhan 6 tham sb sau:

Toa d06 x

Toadoy

Chiéu rong cua cung duoc Ve

Chiéu cao cua cung duoc ve.

Goc bat dau.

D6 rong cua cung so voi goc ban dau.

VVVVYVYY
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Phuong thue CfillAre()’ cung nhan 6 tham s6 giéng nhu phuong thuc drawArc(), nhung
no ve cung va to cung voi mau hién thoi.

6.5.5 Ve hinh PolyLine
Chuong trinh sau Iy cac diém tu hai mang dé ve mét loat cac duong thang.
Cu phap cua phuong thuc nay nhu sau:

» drawPolyline (int xArray([], int yArray[], int totalPoints);
» g.setFont (new Font(“Times Roman”, Font.BOLD, 15));

Phuong thue ‘drawPolyline()’ nhin 3 tham s6 sau:

» Mang luu trwr toa d6 x cua cac diém.

> Mang luu trur toa do y cua cac diém.

> Tong s6 diém can ve.

Dé ve cac duong thang ta 1dy cac diém tu hai mang nhu sau:

(array1[0], array2[0]) (arrayl[1], array2[1]) (arrayl[2], array2[2])....

S6 duong thang yé duoc ludn nho hon s6 truyén vao thong s6 thu 3 cua phuong thuc
drawPoyline(). V1 du nhu: totalPoints - 1

Chuong trinh 6.5 minh hoa cac ve polyline.
Chuwong trinh 6.5
import java.awt.*;
class PolyLines extends Frame
{
int x1[] = {50, 75, 95, 115, 135};
int yl[] = {50, 30, 60, 75, 60};
int x2[] = {67, 82, 95, 120, 135};
int y2[] = {150, 130, 160, 155, 180};

public PolyLines()//constructor

{
super ("Poly Lines");
setSize (300, 300);
setVisible (true);

H

public void paint (Graphics g)

{
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g.drawPolyline (x1, y1, 5);

g.setFont (new Font("Times Roman", Font. BOLD, 15));
g.drawString("Current Color is black", 100, 100);
g.setColor(Color.blue);

g.drawPolyline (x2, y2, 5);

g.drawString ("Current Color is blue", 100, 200);

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

}

Két qua cua chuong trinh duoc minh hoa o hinh 6.7

EgﬁPuly Lines =10l x|

o

Current Color is black

A

Current Color is blue

6.5.6 Ve va td da giac (Polygon)
L0’p Graphics cung cap hai phuong thuc dé ve da giac. Phuong thuc dau tién nhan mot
d01 tuong cua 10’p Polygon. Phuong thuc thuc 2 lay hai mang diém, va tong s6 diém can

ve. Chung ta se su dung phuong thuc 2 dé ve da giac.

Cu phap cua drawPolygon() nhu sau:
drawPolygon(int x[], int y[], int numPoints);

Cu phap cua fillPolygon() nhu sau:
fillPolygon (int x[], int y[], int numPoints);

Chuong trinh duoi day lay ’céc dié:m tr 2 mang d,é ve da giac. Phuong thuc
‘drawPolygon()’ nhin 3 tham s0 sau giong nhu phuong thuc drawPolyline()

15



> Mang luu trur toa d6 x cua cac diém.
» Mang luu tru toa do y cua cac diém.
» Tong so diém can ve.

Chuwong trinh 6.6

import java.awt.*;
class PolyFigures extends Frame
{
int x1[] = {50, 25, 40, 100, 80};
int x2[] = {80, 30, 50, 150, 100, 170};
intyl[] = {50, 70, 120, 120, 80};
int y2[] = {150, 170, 200, 220, 240,190} ;

public PolyFigures()

{
super ("Poly figures");
setSize(300, 300);
setVisible (true);

}

public void paint (Graphics g)

{
g.drawPolygon (x1, y1, 5);
g.setColor (Color.cyan);
g fillPolygon (x2, y2, 6);

}

public static void main (String args[])

{
j

new PolyFigures();

}

Sau day la két qua cua chuong trinh trén:



E%";Puly figures

=10l x|

6.8 Diéu khién mau

Hinh 6.8 Polygon

Trong Java, chung ta diéu khién méu bang cach dﬁng 3 mau chinh la do (red), xanh la cay
(green), xanh duong (blue). Java su dung md kiéu mau RGB. Déi tuong cua 10’p Color
chua 3 sO nguyén cho cac tham sO red, green, blue. Bang sau trinh bay gia tri co thé co

cua cac mau do:

Bang 6.2 Pham vi gida tri cua cac thanh phdan mau

Thanh phan | Phamvi
Red 0-255
Green 0-255
Blue 0-255

Su dung cac gia tri trén dé tao ra mot mau tuy thich. Cu phap cua ham dung dé tao ra mot

mau nhu sau:

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

Bang sau hién thi cac gia tri cua cac mau thuong gap:

Mau Red Green Blue
White 255 255 255
Light Gray 192 192 192
Gray 128 128 128
Dark Gray 64 64 64
Black 0 0 0
Pink 255 175 175
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Orange 255 200 0
Yellow 255 255 0
Magenta 255 0 255

Bang 6.3 Cac gia tri RGB

Cac d6i trong mau khac nhau co thé dugc tao bang nhung gia tri nay. Nhung d6i nay co
thé duoc dung dé ve hodc t6 cac doi twong do hoa. Vi du, dé tao mau hong, ta dung 1€nh
sau:

color ¢ = new Color (255, 175, 175);

Ta co thé thiét 1ap mau bang cach dung 1énh sau:

g.setColor (c); /g la doi twong cua lop Graphics

Su dung két hop cac gia tri RGB dé tao ra mot mau tuy y. Dé cho dé hon, lop Color cung
cap san mot s6 mau.

color.white

color.black

color.orange color.gray
color.lightgray | color.darkgray
color.red color.green
color.blue color.pink
color.cyan color.magenta

color.yellow

Bang 6.4 Cac mau thwong gdp
Poan ma sau minh hoa cach tao mot mau tuy y:

Color colorl = new Color (230, 140, 60);
Color color4 = new Color (90, 210, 130);

g.setColor (colorl);

int myred = colorl.getRed ();
int mygreen = colorl.getGreen ();
int myblue = color1.getBlue();

colorl = colorl.darker();
color4 = color4.brighter();

6.7 Diéu khién Font

Java cung ‘cfip lop Font trong go:i java.awt cho phep su dung cac loai font khac nhau. Lop
nay bao gdbm mot s6 phuong thuc.

Pé su dung font, chung ta nén kiém tra xem h¢ thong co ho tro hay khong. Phuong
thuc’getAllFont()’ tra vé tat ca cac font ma h¢ thong ho tro.
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Truoc tién, khai bao mot d6i tuong cua ldp GraphicsEnvironment nhu sau:
Graphicenvironment ge;

ge = GraphicsEnvironment.getLocalGraphicsEnvironment ();

D6i tuong nay su dung cu phap sau dé lay tat ca cac font co trong mang Font:

Font f[] = ge.getAllFonts();

Phuong thuc getAllFont() duoc su dung o day. Phuong thuce getAllFont() thudce ldg
GraphicsEnvironment. Pay la lop truu tuong, do do ta khong thé khoi tao lop nay. dé
truy cdp phuong thuc getAllFont(), chung ta su dung phuong thuc
‘getLoacalGraphicsEnvironment()’ cua lop GraphicsEnvironment.

ge = GraphicsEnvironment.getLocalGraphicsEnvironment ();

Tham chiéu den lop nay duoc gan cho bién ge. Bién nay goi phuong thuce getAllFont().
Chung ta su dung cac font khac nhau dé hién thi cac chudi khac nhau. Phuong thuc

getFont() tra vé font mic dinh dung dé hién thi chudi, khi khong co chon font nao ca.

Font defaultFont = g.getFont (); //g la déi twong Graphics
g.drawString (“Default Font is ”, 30, 50);

Dialog la font mac dinh cua hé théng.

bé thay doi font mac dinh cua h¢ théng thanh font khac, chling ta tao doi tuong cua ld’p
Font. Ham dung cua Font lay 3 tham s6 sau:

» Tén cda} font. Ta’cd thé 14y tén thong qua phuong thuc getFontList().
> K@éu cua font. Vi du: Font.BOLD, Font.PLAIN, Font.ITALIC.
» Kich thuoc font.

Cu phap sau minh hoa nhung thong s6 trén:

Font f1 = new Font (“SansSerif”’, Font.ITALIC, 16);
g.setFont (f1);

Ba tham s6 dugc truyén o day la: ‘SanSerif” — tén cua font, Font. BOLD — kiéu font, 14 la
kich thuoc cua font. Nhung thong sO nay tao ra do6i twong f1. Chung ta co thé két hop 2
kiéu font lai voi nhau. Hay xet vi du sau:

Font f3 = new Font (“Monospaced”, Font.ITALIC+Font.BOLD, 20);

O day kiéu font cua f3 vwa dam, vua nghiéng.
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6.8 Lop FontMetrics

Ldp néy xac dinh kich thuoc cua cac ky} tu khac nhau thudc cac loai font khac nhau. Xac
dinh kich thuoc bao gém chiéu cao (height), baseline, descent, va leading. Diéu nay rat
can thiét vi cac k}} tu khi in déu chiém mot kich thuoc riéng. Ban can tinh kich thuoc can
thiét khi in cac ky tw dé tranh cac ky tu ghi de 1én nhau.

Height: chiéu cao cua font.

Baseline (Dong co so): xac dinh co so cua cac ky tu (khong ké phan thap nhat cua ky
tu)

Ascent: khoang cach tu duong baseline dén dinh cua ky tu.

Descent: khoang cac tu baseline dé day cua ky tu.

Leading: khoang cach giua cac dong chu in.

YVVV VY

Chuong trinh 6.7 minh hoa vigc su dung cac phuong thue khac nhau ma lop FontMetrics
co. Trong chuong trinh nay, chung ta su dung cac phuong thuc khac nhau dé xem xet chi
tiét cac loai font khac nhau. Lop FontMetric la lop truu  tuong. Phuong thuc
getFontMetrics() co tham s6 la d6i twong cua lop Font, vi FontMetrics di doi voi mét font
nao do.

FontMetrics fm = g.getFontMetrics (f1);

Lénh nay tao déi tuong fm clia lop FontMetrics, cung voi doi trong fl. Bay gio, chung ta
su dung fm dé lay chi tiét cua font.

Cac phuong thuc getHeight, getAscent(), getDescent(), Va getLeading() tra Ve chi tiét cua
font. Phuong thue getFont() cua lop FontMetrics tra vé Font ma két hop voi d6i tuong
cua lop FontMetrics. Phuong thuc getName() cua lop Font tra vé tén Font.

Chuwong trinh 6.7
import java.awt.*;

class FontMetricsUse extends Frame

{
public FontMetricsUse()

{

super ("Detail oc Fonts");
setSize (400, 300);
setVisible(true);

}

public void paint (Graphics g)

{
Font f1 = new Font ("Times Roman", Font.PLAIN, 22);
FontMetrics fm = g.getFontMetrics (f1);
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String name = fm.getFont().getName();

g.drawString ("Details of Font " + name, 30, 50);

g.drawString ("Leading: " + String.valueOf (fm.getHeight()), 50, 75);
g.drawString ("Leading: " + String.valueOf (fm.getAscent()), 50, 100);
g.drawString ("Leading: " + String.valueOf (fm.getDescent()), 50, 125);
g.drawString ("Leading: " + String.valueOf (fm.getLeading()), 50, 150);

Font 2 = new Font ("Dialoglnput", Font.PLAIN, 22);

fm = g.getFontMetrics (f2);

name = fm.getFont().getName();

g.drawString ("Details of Font " + name, 30, 175);

g.drawString ("Leading: " + String.valueOf (fm.getHeight()), 50, 200);
g.drawString ("Leading: " + String.valueOf (fm.getAscent()), 50, 225);
g.drawString ("Leading: " + String.valueOf (fm.getDescent()), 50, 250);
g.drawString ("Leading: " + String.valueOf (fm.getLeading()), 50, 275);

h
public static void main (String args[])
{
new FontMetricsUse ();
h

}

Két qua cua chuong trinh trén:

E\EﬁDetail oc Fonts ;IEIEI

Details of Font Times Roman

Leading: 27
Leading: 21
Leading: &
Leading: 1
Details of Font Dialoginput
Leading: 30
Leading: 23
Leading: ¥
Leading: 0

Hinh 6.9 Lop FontMetrics

Chuong trinh 6.8 minh hoa cach lop FontMetrics duoc su dung dé in doan vin ban nhiéu
font, nhiéu dong. Trong chuong trinh nay, chung ta can in van ban nhiéu font trén nhiéu
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dong. Lop FontMetrics giup ta xac dinh khoang cach can thiét dé in mot dong vin ban
cho mot font nao do. Piéu nay that can thiét, boi vi dong thu 2 duoc in ngay sau dong thu
nhat.

Truoc tién chung ta in msgl su dung font Monospaced. Sau do, chling ta Xuait msg2 sur
dung font iaglogInput. Pé lam duoc diéu nay, chung ta can tinh khong cach can thlet dé
Xuat msgl. Phuong thuc stringWidth() cua lop FontMetrics duoc dung de tmh ra tong
khoang cach can thiét dé xuat msgl. khi chung cong thém khoang cach nay vao bién x,
chung ta se lay duoc vi tri ma chung ta bat dau in doan van ban ké tiép, msg2. Phuong
thue setFont() duoc dung dé thiét 1ap font dé in vin ban.

Ké do, chung ta xuét msg] va msg2 trén géc déng khaic nhau §l,{’ dung chung 1 font
Monospaced. dldéy, chung ta can biét khoang cach chiéu cao cua font, d¢ in dong ké
tiep. Phuong thuc getHeight() duoc dung dé lam diéu nay.

Chuong trinh 6.8

import java.awt.*;
class MultiFontMultiLine extends Frame

{
public MultiFontMultiLine()
{
super ("Multiline Text");
setSize (450, 200);
setVisible (true);
h

public void paint (Graphics g)

{
Font f1 = new Font ("MonoSpaced", Font. BOLD, 18);
Font f2 = new Font ("Dialoglnput", Font.PLAIN, 14);

int x = 20;

inty = 50;

String msgl = "Java Language";

String msg2 = "A new approach to programming";

FontMetrics fm = g.getFontMetrics(f1);
g.setFont(f1);

g.drawString (msgl, x, y);

x = x + fm.stringWidth(msg1);
g.setFont(f2);

g.drawString (msg2, X, y);
g.setFont(fl);

y = 100;

x=20;
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int height = fm.getHeight();
g.drawString (msgl, X, y);
y += height;

g.drawString (msg2, X, y);

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

}

Két qua cua chuong trinh trén:

B Multiline Text =0l %]

Java Language;. new approach to prograsaning

Java Language

A new approach to programming

Hinh 6.10 Vin ban dwoc xudt nhiéu font, nhiéu dong
6.9 Chon mode dé ve

Cac d6i twong duoc ve bang cach su dung mode ve. Khi mot ddi twong moi duoc ve, no
se de 1én cac hinh da ve truoc ddy. Tuong tur, khi cac d6i twong duoc ve di ve lai nhiéu
lan thi chung se xoa cac ddi twong da ve truoc do. Chi hién thi ndi dung cua déi tuong
moi. Dé lam cho noi dung cu va ndi dung moi déu hién thi trén man hinh, ldp Graphics
cung cip phuong thuc setXORMode (Color c);

Chuong trinh 6. 9 minh hoa tién loi cua cua viéc su dung phuong thuc setXORMode(). (j
day, chung ta su dung phuong thue setXORMode() dé t6 cac hinh d6 hoa khac nhau, ma
khong de 1én cac hinh khac. Két qua la, khi su dung mode XOR thi hién nhién la tit ca
cac hinh déu hién thi day du. Diéu nay ¢ nghia la cac hinh moi khong de 1én cac hinh cu.
Thay vao do, phan chung gitra cac hinh se¢ duoc hién thi thanh mot mau khac. Nhung khi
khong su dung mode XOR, hinh moi hoan toan che khuét nhung hinh truoc do.

Chuwong tirnh 6.9
import java.awt.*;

class PaintMode extends Frame

{
public PaintMode()
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super ("Paint Mode");
setSize (300, 300);
setVisible (true);

§

public void paint (Graphics g)

{
g.setPaintMode ();
g.setColor (Color.blue);
g fillRect (50,50,40, 30);
g.setColor (Color.pink);
g.fillOval (70, 65, 30, 60);
g.setColor (Color.cyan);
g.fillRoundRect (90, 80, 70, 50, 20, 30);
g.setColor (Color.blue);
g.fillRect (50, 150, 40, 30);
g.setXORMode (Color.yellow);
g.fillOval (70, 165, 30, 60);
g.setXORMode (Color.magenta);
g.fillRoundRect (90, 180, 60, 40, 50, 20);

}

public static void main (String args[])

{
b

new PaintMode();

}

Két qua cua chuong trinh trén:

Eﬁf’g Paint Mode

=10l i

Hinh 6.11 Paint mode

24



Tom tit

>
>
>

>
>
>

Applet la chuong trinh Java chay trong trinh duygt web.

Chuong trinh J ava don le co thé vua la applet, vua la application.

Lorp Graphics nam trong goi AWT, bao gom cac phuong : thuc duoc su dung dé ve cac
hinh d6 hoa nhu oval, hinh chtr nhét, hinh vuéng, hinh tron, duong thang va vin ban.
Java su dung béng méu RGB.

Lop Font trong goi java.awt cho phep su dung nhiéu font khac nhau.

Lop FontMetrics xac dinh kich thuoc cua cac ky tu.
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Chuong 7 X Iy ngoai 1é (Exception Handling)

Sau khi két thiic chudng nay, ban c6 thé nim dugc cic ndi dung sau:

binh nghia mdt ngoai 1€ (exception)

Hiéu dugc muc dich clia viéc xit ly ngoai 1é

Hiéu dugc cdc ki€u ngoai 1& khic nhau trong Java

Mo td mo hinh x& 1y ngoai 1€

Hiéu dudc cdc khoi 1énh chita nhiéu catch

MO t4 cach st dung cdc khdi ‘try’, ‘catch’ va ‘finally’
Giai thich cach st dung céc tir khod ‘throw’ va ‘throws’
Ty tao ra cdc ngoai l€

VVVYVYVVYVYVYVY

7.1 Giéi thiéu

Exception 12 mot 1di dic biét. Ldi ndy xuat hién vao ldc thuc thi chuong trinh. C4c
trang thai khong binh thudng xay ra trong khi thi hanh chuong trinh tao ra céc
exception. Nhitng trang thdi ndy khong dudc biét trude trong khi ta dang xay dung
chuong trinh. N&u ban khong phan phdi céc trang thdi nay thi exception c6 thé bi két
thic dot ngdt. Vi du, viéc chia cho 0 sé tao mdt 16i trong chuong trinh. Ngdn ngit Java
cung cip bd mdy ding d€ xt Iy ngoai 1é rat tuyét vdi. Viéc xi Iy nay lam han ché t6i
da trudng hgp hé thong bi phd v (crash) hay hé thong bi ngit dot ngot. Tinh ning nay
lam cho Java la mot ngdn ngi 1ap trinh manh.

7.2 Muc dich cua viéc xu 1y ngoai 1&

Mot chuong trinh nén ¢6 ¢o ché xit 1y ngoai 1& thich hgp. Néu khong, chuong trinh sé&
bi ngit khi mot exception xay ra. Trong trudng hop do, tit ca cdc ngudn tai nguyén ma
hé thong trudc kia phan phdi sé dugc di doi trong cling trang thdi. Piéu nay gy lang
phi tai nguyén. P€ tranh trudng hop nay, tit cd cdc ngudn tai nguyén ma hé thong
phan phoi nén dugc thu hdi lai. Ti€n trinh ndy doi héi cd ché xit 1y ngoai 1& thich hop.

Cho vi du, xét thao tdc nhap xuit (I/0) trong mdt tap tin. Néu viéc chuyén d6i kiéu dit
liéu khong thyc hién ding, mot ngoai 1& s€ xay ra va chuong trinh bi hiy ma khong
déng lai tap tin. Lic d6 tap tin d& bi hu hai va cdc ngudn tai nguyén dudc ciAp phat cho
tap tin khong dugc thu hdi lai cho hé thong.
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7.3 X1t Iy ngoai I¢

Khi mot ngoai 1& xdy ra, doi tugng tuong tng véi ngoai 1& dé dudc tao ra. Poi tugng
nay sau d6 dudc truyén cho phuong thic 12 noi ma ngoai 1é xay ra. Pdi tugng nay chita
thong tin chi ti€t v& ngoai 1&. Thong tin nay c6 thé dudc nhan vé va duge xit ly. Cac
mdi trudng runtime nhu ‘Illegal AccessException’, ‘EmptyStackException’ v.v... c6 thé
chiin dugc cdc ngoai 1&. Poan ma trong chuong trinh d6i khi c6 thé tao ra cdc ngoai 1é.
L6p ‘throwable’ dugc Java cung cap 1a 16p trén nhat clia 16p Exception , 16p nay 1a 16p
cha ctia cdc ngoai 1€ khac nhau.

7.4 M6 hinh xit Iy ngoai 1&

Trong Java, mé hinh xtt 1y ngoai 1& kiém tra viéc x& 1y nhitng hi€u tng 1 (151), dudc
bi€t d€n 12 mo hinh ‘catch va throw’. Trong md hinh nay, khi mot 161 xdy ra, mot ngoai
1& sé& bi chiin va dugc dua vao trong mdt khdi. Ngudi 14p trinh vién nén xét cdc trang
th4i ngoai 1& doc 1ap nhau tir viéc diéu khién thong thudng trong chuong trinh. C4c
ngoai 1& phdi dudc bit giit néu khdng chuong trinh sé bi ngit.

Ngon ngif Java cung cap 5 tir khod sau d€ xi 1y cdc ngoai 1é:

try
catch
throw
throws
finally

YV V VYV

Duéi day 1a cau tric ciia mo hinh x( 1y ngoai 1&:

try
{

// place code that is expected to throw an exception

}

catch(Exception el)

{

// If an exception is thrown in ‘try’, which is of type el, then perform
/I necessary actions here, else go to the next catch block

}

catch(Exception €2)

{

// If an exception is thrown in, try which is of type e2, then perform
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/I necessary actions here, else go to the next catch block

}

catch(Exception eN)

{
// If an exception is thrown in, try which is of type eN, then perform
/I necessary actions here, else go to the next catch block

}

finally

{

// this book is executed, whether or not the exception is throw.

}

7.4.1 Céc vu diém cta mo hinh ‘catch va throw’

M6 hinh ‘catch va throw’ ¢é hai vu di€m:

» Ngudi 1ap trinh vién phai phan phoi trang thdi 18i chi vio nhitng noi cin thiét.
Khong cin phai thuc hién tai moi mifc.
> Mot thong bdo 16i c6 thé dugc in ra khi ti€n hanh x{ 1y ngoai 1é.

7.4.2 C4c khoi ‘try’ va ‘catch’

Khéi ‘try-catch’ dudc st dung d€ thi hanh mo hinh ‘catch va throw’ clia viéc xit ly
ngoai 1&. Khéi ‘try’ chita mot bd cdc 1énh c6 thé thi hanh dugc. Céc ngoai l€ c6 thé bi
chiin khi thi hanh nhitng ciu 1énh nay. Phuong thifc dung d€ chin ngoai 1& c¢6 thé dudc
khai bdo trong khdi ‘try’. Mot hay nhiéu khéi ‘catch’ ¢6 thé theo sau khoi ‘try’. Céc
khoi ‘catch’ nay bit cdc ngoai 1€ bi chiin trong khéi ‘try’. Hay nhin khdi ‘try’ dudi day:

try
{

doFileProcessing(); // user-defined method
displayResults();
}

catch (Exception e) // exception object

{

System.err.println(“Error :” + e.toString());
e.printStackTrace();
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O day, ‘e’ 1a d6i tugng cla 16p ‘Exception’. Chiing ta ¢ thé st dung d6i tugng nay dé
in cdc chi ti€t vé& ngoai 1é. Cdc phuong thifc ‘toString’ va ‘printStackTrace’ dugc sit
dung d€ md ta cdc exception phat sinh ra. Hinh sau chi ra k&t xuit cia phuong thifc
‘printStackTrace()’.

“ | Command Prompk

C:“corejavarjava Exd
Error :-java.lang.ArithmeticException: ~ hy zero
java.lang_ArithmeticException: ~ hy =zero

at Exl.main<Exl.java:z8>

Ciscorejavar

Hinh 7.1 Khoi Try va Catch
DéE bit giit bat ¢l ngoai 1& nao, ta phdi chi ra ki€u ngoai 18 1a ‘Exception’.
catch(Exception e)

Khi ngoai 1& bi bit giit khong biét thudc ki€u nao, ching ta c6 thé sit dung 16p
‘Exception’ d€ bit ngoai I& d6.

Khoi ‘catch()’ bit gitt bat cif cdc 16i xdy ra trong khi thi hinh phuong thic
‘doFileProcessing’ hay ‘display’. Néu mot 16i x4y ra trong khi thi hinh phuong thic
‘doFileProcessing()’, lic d6 phuong thitc ‘displayResults()’ s€ khong bao gi¢ dudc goi.
Sy thi hanh sé& ti€p tuc thyc hién khdi ‘catch’. D€ c¢6 nhiéu 16p xit 1y 16i hon, nhu 12
‘LookupException’ thay vi mot d6i tugng ngoai 1& chung (Exception e), 16i that sy s&
12 mot instance clia ‘LookupException’ hay mdt trong s6 nhitng 16p con ctia né. Ldi sé&
dudc truyén qua khoi ‘try catch’ cho tdi khi ching bt gip mot ‘catch’ tham chiéu t6i
né hay toan bd chuong trinh phai bi huy bo.

7.5 Céac khéi chia nhiéu Catch

Céc khdi chita nhiéu ‘catch’ x 1y cac kiéu ngoai 1€ khac nhau mdt cach doc 1ap.
Chuing dudc li€t ké trong doan ma sau:

try
{

doFileProcessing(); // user defined mothod
displayResults(); // user defined method
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catch(LookupException e) // € — Lookupexception object
{

handleLookupException(e); // user defined handler
}

catch(Exception e)
{
System.err.println(“Error:” + e.printStackTrace());
}
}

Trong trudng hgp nay, khoi ‘catch’ dau tién s& bit giit mot ‘LockupException’. Khdi
‘catch’ thit hai sé& xtt 1y ki€u ngoai 1& khac véi khéi ‘catch’ thit nhat.

Mot chuong trinh ciing ¢6 thé chita cic khdi ‘try’ 16ng nhau. Vi du doan ma duéi day:

try
{

statement 1;
statement 2;
try
{
statementl;
statement2;

}

catch(Exception e) // of the inner try block

{

}
catch(Exception e) // of the outer try block

{
}

Khi st dung cdc ‘try’ 1ong nhau, khdi ‘try’ bén trong dudc thi hanh dau tién. Bat ky
ngoai 1& ndo bi chin trong khéi ‘try’ s& bi bit giit trong cdc khdi ‘catch’ theo sau. Néu
khdi ‘catch’ thich hgp khong dudc tim thay thi cdc khdi ‘catch’ cda cdc khoi ‘try’ bén
ngoai sé dugc xem xét. Néu khong, Java Runtime Environment xit Iy c4c ngoai lé.

chuong trinh 7.1 minh hoa cdch st dung cdc khdi ‘try’ va ‘catch’.
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Chuong trinh 7.1

class TryClass
{

public static void main(String args|[])

{
int demo=0;
try
{
System.out.println(20/demo);

}

catch(ArithmeticException a)

{

System.out.println(“Cannot Divide by zero”);

K&t xuét cta chuong trinh:

ommand Prompk

C:corejavarjava TryClass
Cannot Divide by zero

Ciscorejavar

Hinh 7.2 ArithmeticException

Trong chudng trinh ndy, mdt s6 dugc chia cho 0. Pay khong 12 todn tif s6 hoc hop 1é.
Do d6 mdt ngoai 1€ bi chin va dudgc bit giif trong khoi catch. Khi ngudi 14p trinh vién
nhan biét dugc loai ngoai 1& nao c6 thé x3y ra, anh ta hay c6 ta viét mot ciu 1énh trong
khoi ‘catch’. O day, ‘a’ dudc st dung nhu mot d6i tuong clia Arithmaticexception dé in
cdc chi ti€t vé cdc todn tl ngoai 16 ma hé thng cung cap. N&u ban thay th& 1énh
‘System.out.println’ ctia khdi ‘catch’ biing 1énh ‘System.out.println(a.getMessage())’
thi k&t xut cla chuong trinh nhu sau:
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& | Comimand Prompk

C:scorejavarjava TryClass
A by zero

C:corejavar

Hinh 7.3 Céu thong bio 16i

Khi cédc khdi ‘try’ dudc st dung ma khong c6 cdc khoi ‘catch’ nao, chuong trinh sé&
bién dich ma khong giip su ¢d nao nhung sé& bi ngit khi thyc thi. B&i vi ngoai 1& da x4y
ra khi thyc thi chuong trinh.

7.6 Khéi “finally’

Khi mot ngoai 1& xuat hién, phuong thiic dang dudc thuc thi ¢6 thé bi dirng ma khong
dudc thi hanh toan ven. N&u diéu nay xay ra, thi cic doan ma (vi du nhu doan ma vdi
chifc ning thu hoi tai nguyén c6 cdc 1énh déng lai tip tin khai bdo cudi phuong thifc)
s& khong bao gi dudc goi. Java cung cAp khdi ‘finally’ d€ gidi quyét viéc nay. Khoi
‘finally’ thuc hién tit cd cdc viéc thu don khi mot ngoai 1& x3y ra. Khdi nay c6 thé
dudc st dung két hgp véi khoi ‘try’. Khai ‘finally’ chifa cdc ciu 1énh thu hoi tai
nguyén vé cho hé thong hay Iénh in ra cdc cAu thong bdo. C4c 1énh nay bao gém:

» Dong tap tin.
> Doéng lai bo két qua (dudc sit dung trong chuong trinh cd s& dit liéu).
> Dong lai cdc két ndi dudce tao trong cd s dif liu.

try
{
doSomethingThatMightThrowAnException();

}
finally

{

cleanup();

}

Phuong thitc ‘cleanup()’ dugc goi néu phudng thiic
‘doSomethingThatMightThrowAnException()’ chdn mdt ngoai 1€. Mat khac
‘cleanup()’ ciing dugc goi ngay khi khong c6 ngoai 1& nao bi chin va thi hanh ti€p tuc
sau khoi 1énh “finally’.
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Khéi ‘finally’ 1a tuy ¥, khong bit budc. Khdi nay duge dit sau khdi ‘catch’. Hé thong
s& duyét tir cAu 1énh diu tién clia khoi ‘finally’ sau khi gidp cau 1énh ‘return’ hay Iénh
‘break’ dudc dung trong khdi ‘try’.

Khoi ‘finally’ bdo ddm lic nao cling dugc thuc thi, bat chidp c¢6 ngoai 1é x4y ra hay
khong.

Hinh 7.4 minh hoa sy thi hanh cta cdc khéi ‘try’, ‘catch’ va ‘finally’.

try block

No Exception v Exception occurs

A \ J
finally block catch block
\ J
finally block

Hinh 7.4 Khdi Iénh ‘try’, ‘catch’ va ‘finally’

Hinh 7.2 st dung khdi ‘finally’. G day, khéi ‘finally’ dugc thi hanh bat chap
‘ArithmeticException’ ¢6 xdy ra hay khong. Khoi nay khai bdo cdc hoat dong thu don.

Chuong trinh 7.2

class FinallyDemo

{
String name;
int nol,no2;
FinallyDemo(String args[])
{
try
{
name=new String(“Aptech Limited”);
nol=Integer.parselnt(args[0]);
no2=Integer.parselnt(args[1]);
System.out.println(name);
System.out.println(“Division Result is” + no1/no2);
}

catch(ArithmeticException 1)
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System.out.println(“Cannot Divide by zero”);

}
finally

{

name=null; // clean up code
System.out.println(“Finally executed”);

}

public static void main(String args[])

{

new FinallyDemo(args);

K&t xuét ctia chuong trinh:

ommand Prompk

Ciscorejavarjava FinallyDemo 12 2
Aptech Limited

Divizion Result iz 6

Finally executed

C:“corejavar

Hinh 7.5 Khoi Finally
Trong vi du nay, céc ciu Iénh trong khdi ‘Finally’ luon ludn thi hanh, bat chap ngoai
1€ ¢6 x4y ra hay khong. Trong két xuét bén trén, khoi ‘finally’ dudc thi hanh mic du
khong c6 ngoai 1€ xay ra.
7.7 Cac ngoai I1¢ dugc dinh nghia véi 1énh ‘throw’ va ‘throws’
Céc ngoai 1€ bi chdn véi su trg gitp cta tir khod ‘throw’. Tr khéa ‘throw’ chi ra mot
ngoai 1€ vira x4y ra. Todn t& cia throw 1a mdt d6i tugng cia 16p, 16p nay duge dan xuat

tu ‘Throwable’.

Poan 1énh sau chi ra cdch s dung cia 1énh ‘throw’:
try
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if (flag<0)
{

throw new MyException(); // user-defined

}

Mot phuong thitc don c6 thé chin nhiéu ngoai 1&. D€ x{ Iy nhitng ngoai 1€ nay, ta can
cung cAp mot danh sich cdc ngoai 1& ma phuong thifc chiin trong phan dinh nghia clia
phuong thic. Gid st rang phuong thic ‘x()’ goi phuong thic ‘y()’. Phuong thic ‘y()’
chin mdt ngoai 1€ khong duge xit ly. Trong trudng hgp nay, phuong thitc goi ‘x()’ nén
khai bdo viéc chdn cung mdt ngoai 1€ v4i phuong thic dudc goi ‘y()’. Ta nén khai bdo
khdi ‘try catch’ trong phuong thife x() @€ ddm bao riing ngoai 1é khong dudc truyén
cho cdc phuong thitc ma goi phuong thitc nay.

Poan mi sau minh hoa cich st dung cta tir khod ‘throws’ d& xit 1y nhiéu ngoai 1é:

public class Example
{
/ multiple exceptions separated by a comma
public void exceptionExample() throws ExException, LookupException

{
try
{

// statements

}

catch(ExException exmp)

{

}

catch(LookupException lkpex)
{

}

Trong vi du trén, phudng thic ‘exceptionExample’ khai bao tir khod ‘throws’. Tu khoa
nay dudc theo sau bdi danh sich cdc ngoai 1&é ma phuong thifc nay c6 thé chin — Trong
trudng hgp nay la ‘ExException’ va ‘LookupException’. Ham x& 1y ngoai 1€ cho cac
phuong thifc nay nén khai bdo cdc khdi ‘catch’ d€ c6 thé xit 1y tit ca cac ngoai 1é ma
céc phuong thic chin.
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L6p ‘Exception’ thuc thi giao dién ‘Throwable’ va cung cip cdc tinh ning hitu dung
dé phan phdi cic ngoai 1&. Uu diém ctia né 1 tao cic 16p ngoai 1& dugc dinh nghia bdi
ngudi dung. PE lam diéu nay, mot 16p con clia 16p Exception dugc tao ra. Uu diém cilia
16p con 13 mot ki€u ngoai 1& mdi c6 thé bi bit giit doc 1ap tir cac loai Throwable khéc.

Chuong trinh 7.3 minh hoa ngoai 1€ dugc dinh nghia bdi ngui dung
‘ArraySizeException’:

Chuong trinh 7.3

class ArraySizeException extends NegativeArraySizeException

{

ArraySizeException() // constructor

{

super(“You have passed an illegal array size”);

}

class ThrowDemo
{
int size, array[];
ThrowDemo(int s)
{
size=s;
try
{
checkSize();
}
catch(ArraySizeException €)

{

System.out.println(e);

}

void checkSize() throws ArraySizeException
{
if (size < 0)
throw new ArraySizeException();
else
System.out.println(“The array size is ok.”);
array = new int[3];
for (int i=0; i<3; i++)
array[i] = i+1;
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}

public static void main(String arg[])

{

new ThrowDemo(Integer.parselnt(arg[0]));

Lép dugc dinh nghia bdi ngudi ding ‘ArraySizeException’ 1a 16p con cua 16p
‘NegativeArraySizeException’. Khi mot d6i tugng dudc tao tir 16p nay, thong bdo vé
ngoai l€ dudc in ra. Phuong thuc ‘checkSize()’ dugc goi dé chan ngoai lé
‘ArraySizeException’ ma dudc chi ra bdi ménh dé ‘throws’. Kich thudc clia mang
dudc ki€m tra trong cdu tric ‘if”. N&u kich thudc 1a s6 Am thi ddi tudng clia 16p
‘ArraySizeException’ dugc tao. Phuong thitc ‘call()’ dudc bao quanh trong khéi ‘try-
catch’, 12 ndi ma gid tri clia d6i tugng dudc in ra. Phuong thic ‘call()’ can dudc bao
trong khéi ‘try’, d€ cho khéi ‘catch’ tuong tng c6 thé in ra gid tri.

K&t xuat ctia chuong trinh dugc chi ra & hinh 7.6.

Command Prompt

C:scorejavarjava ThrowDemo 9
The array size iz ok.

C:swcorejavarjava ThrowDemo —8

ArraySizeException: You have passed an illegal array size

Ciscorejavar

Hinh 7.6 Ngoai 1¢é tu dinh nghia
7.8 Danh sach cac ngoai 1

Bédng sau day liét ké mot s6 ngoai 1é:

Ngoai I Lép cha cia thit tw phin cAp ngoai l¢

RuntimeException LGSp co sé cho nhiéu ngoai 1€ java.lang

ArthmeticException Trang th4i 16i v€ s6, vi du nhu ‘chia cho 0’

Illegal AccessException Lép khong thé truy cap

Illegal ArgumentException Phuong thitc nhan mot doi s6 khong hop 1&

ArrayIndexOutOfBoundsExeption | Kich thudc ciia mdng 16n hon 0 hay 16n hon
kich thuGc thit sy cia mang
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NullPointerException Khi mudn truy cip doi tugng null

SecurityException Viéc thiét 14p co ché€ bio mat khong duge hoat
dong

ClassNotFoundException Khong thé nap 16p yéu ciu

NumberFormatException Viéc chuyén ddi khong thanh cong tir chudi
sang sO thuc

AWTEXxception Ngoai 1&é vé AWT

IOException Ldp cha cia cdc ngoai 1€ 1/0

FileNotFoundException Khong thé dinh vi tip tin

EOFException K&t thiic mot tap tin

NoSuchMethodException Phuong thiic yéu cau khong ton tai

InterruptedException Khi mot ludng bi ngit

Bang 7.1 Danh sach mdt so ngoai l¢
Tém tit

> BAt ctt khi ndo mot 16i xuat hién trong khi thi hanh chuong trinh, nghia 12 mot
ngoai 1& da xuét hién.

» Ngoai 1€ phat sinh vao lic thyc thi chuong trinh theo trinh ty ma.

> MObi ngoai 1& phdt sinh ra phai bi bit giit, néu khong tng dung sé& bi ngit.

> Viéc xit Iy ngoai 1& cho phép ban két hop tat ca tién trinh x{t 1y 16i trong mot noi.

Lic d6 doan ma cua ban sé rd rang hon.

> Java st dung cdc khoi ‘try’ va ‘catch’ dé xit Iy cdc ngoai 1é. Céc ciu 1énh trong
khoi ‘try’ chin ngoai 1é con khéi ‘catch’ xit 1y ngoai 1€.

> Cic khéi chita nhiéu catch ¢6 thé duge st dung dé xit 1y cc ki€u ngoai 1& khac
nhau theo cdch khac nhau.

» Tu khod ‘throw’ liét ké cac ngoai 1€ ma phuong thic chin.

> Tirkhod ‘throw’ chi ra mot ngoai 1& vira xuat hién.

> Khoi ‘finally’ khai bdo cdc ciu 1énh trd vé ngudn tai nguyén cho hé thdng va in
nhitng cau thong béo.
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DA TUYEN

Muc tiéu:

Sau khi két thiic chuiung nay, ban co thé:
Dinh nghia mot ludng
Mo ta da tuyén
Tao va quan Iy ludng
Hiéu dugc vong doi cua ludng
Mo ta mot ludng hiém
Giai thich tap hop cac ludng wu tién nhu thé nao
Giai thich dugc su can thiét cia su déng bd
Hiéu duoc cach thém vao céc tir khoa synchronized (dong bd) nhu thé
nao
Liét ké nhimng diéu khong thuan loi cia sy dong bd
Giai thich vai tro ctia cac phuong thirc wait() (doi), notify() (thong
bao) va notify All().
Mo ta mot diéu kién bé tic (deadlock).

YV VV VVVVVVVYY

1. Gidi thiéu
Mot luéng la mot thudce tinh duy nhét caa Java. N6 1a don vi nho nhét cua doan
ma c6 thé thi hanh dugc ma thuc hién mot cong viéc riéng biét. Ngon ngir Java va may ao
Java ca hai la cac h¢ thong duoc phan ludng

2. Pa tuyén

Java ho tro da tuyén, ma c6 kha nang 1am viéc véi nhiéu ludng. Mot tng dung c6
thé bao ham nhiéu ludng. Mdi ludng duoc ding ky mot cong viée riéng biét, ma ching
dugc thyc thi dong thoi véi cac ludng khac.

Pa tuyén giir thoi gian nhan rdi cta hé théng thanh nho nhat. Piéu nay cho phép
ban viét cac chuong trinh ¢6 hiéu qua cao v6i sy tan dung CPU la t6i da. Mdi phan cua
chuong trinh dugc goi mot luéng, mdi luéng dinh nghia mot duong dan khac nhau cta su
thuc hién. Pay 1a mot thiét ké chuyén ding cua su da nhiém.

Trong sy da nhiém, nhiéu chuong chuong trinh chay dong thoi, mdi chuong trinh
c6 it nhat mot ludng trong nd. Mot vi xur 1y thuc thi tat ca cac chuong trinh. Cho di nd c6
thé xuit hién ma cac chuong trinh da dugc thuc thi déng thoi, trén thuc t& bo vi xt ly
nhay qua lai giita cac tién trinh.

3. Tao va quan ly ludng
Khi cac chuong trinh Java dugc thuc thi, luéng chinh ludén luén dang duoc thuc
hién. Pay 1a 2 nguyén nhan quan trong d6i v6i ludng chinh:
» Cac luéng con s€ dugc tao ra tur no.
» NoO la luéng cudi cung két thuc viéc thuc hién. Trong chdc 14t luéng
chinh ngung thuc thi, chuwong trinh bi chim dut.
Cho du luéng chinh dugc tao ra mot cach ty dong véi chuong trinh thye thi, n6 co
thé dugc diéu khién thong qua mot ludng ddi tuong.
Céc ludng c6 thé dugce tao ra tir hai con duong:
> Trinh bay 16p nhu 1a mét 16p con cua 16p ludng, noi ma phuong thirc run() cta
16p ludng can duoc ghi d¢. Lay vi du:
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Class Mydemo extends Thread

{
//Class definition
public void run()
{
//thuc thi
§
J

» Trinh bay mét 16p ma 16p nay thuc hién 16p Runnable. Ri thi dinh nghia
phuong thirc run().
Class Mydemo implements Runnable
{
//Class definition
public void run()

{
}

; o ,
Chuong trinh 8.1 s€ chi ra su diéu khién ludng chinh nhu thé nao
Chuong trinh 8.1
import java.io.*;

public class Mythread extends Thread {
/**

//thuc thi

* Mythread constructor comment.
*/
public static void main(String args[]){
Thread t = Thread.currentThread();
System.out.println("The current Thread is :" + t);
t.setName("MylJavaThread");
System.out.println("The thread is now named: " + t);
try{
for(int i = 0; 1 <3;i++){
System.out.println(i);
Thread.sleep(1500);
j
}catch(InterruptedException e){
System.out.println("Main thread interupted");

b
}
j

Hinh sau day s€ chi ra két qua xuat ra man hinh cia chuong trinh trén
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Output

The current Thread is :Thread[main.S.main] A:J
The thread i= now named: Thread[HMyJawaThread.S.main]

1]

1

2

Hinh 8.1 Ludng
Trong két qua xuat ra & trén

[main, 5, main]

% Nhom ludng ma né phu thudc vao

» Quyén uu tién dugc dit boi IVM

» Tén cua luong

Mbdi ludng trong chuong trinh Java duoc dang ky cho mét quyen uu tién. May ao
Java khong bao gio thay ddi quyén wu tién cta ludng. Quyén wu tién van con 1 hing sd
cho dén khi luong bi ngat.

Mbi ludng c6 mdt gia tri wu tién ndm trong khoang cua mot
Thread MIN_PRIORITY cua 1, va mot Thread. MAX_PRIORITY cua 10. M&i ludng phu
thudc vao mdt nhom luong, va mdi nhom ludng c¢6 quyén uu tién cta chinh nd. Mdi
luong dugc nhan mot hang sO uu tién ctua phuong thirc Thread PRIORITY la 5. Mbi
ludng moi thira ké quyén wu tién cta ludng ma tao ra no.

L6p ludng c6 vai phuong thirc khoi dyung, hai trong sd cac phuong thirc khoi
dung dugc dé cap dén duoi day:

» public Thread(String threadname)
CAu trac mot ludng véi tén 13 “threadname”
» public Thread()

Cau tric mot luéng voi tén “Thread, dugc rang budc voi mot s6; léy vi du,
Thread-1, Thread-2, v.v..

Chuong trinh bat dau thuc thi ludng véi viée goi phuong thirc start(), ma phuong
thirc nay phy thudc vao 16p ludng. Phuong thirc niy, lan luot, vién dan phuong thirc
run(), noi ma phuong thirc dinh nghia tac vu duoc thuc thi. Phuong thirc nay co thé viét
de 1én 16p con cua 16p ludng, hodc voi mot dbi twong Runnable.

4. Vong doi ciia Ludng
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Hinh 8.3 Vong doi ciia luong

5. Pham vi ciia ludng va cic phwong thirc ciia 16p ludng

Mot ludng da duge tao méi gan ddy 1a trong pham vi “sinh”. Ludng khong bét
dau chay ngay 1ap tirc sau khi né duoc tao ra. N6 doi phuong thirc start() caa chinh né
duoc goi. Cho dén khi, n6 1a trong pham vi “sin sang dé chay”. Ludng di vao pham vi
“dang chay” khi hé thong dinh 5 vi tri ludng trong bo vi xtr 1.

Ban c6 thé sir dung phuong thirc sleep() dé tam thoi treo sy thyc thi cia ludng.
Ludng tré thanh sin sang sau khi phuong thuc sleep két thuc thoi gian. Ludng Sleeping
khong st dung bo vi xtr 1y. ludng di vao pham vi “waiting” (doi) khi mét ludng dang
chay goi phuong thirc wait() (do1).

Khi cac ludng khac lién két véi cac ddi tugng, goi phuong thire notify(), ludng di
vao trd lai pham vi “ready” (sin sang) Ludng di vao pham vi “blocked” (khéi) khi né
dang thyc thi cac phép toan vao/ra (Input/output). N6 di vao pham vi “ready” (san sang)
khi cac phuong thirc vao/ra né dang doi cho dén khi dwgc hoan thanh. Ludng di vao
pham vi “dead” (chet) sau khi phuong thuc run() da dugc thyc thi hoan toan, hodc khi
phuong thirc stop() (dirng) cua n6 dugc goi.

Thém vao cac phuong thirc dd dugc dé cap trén, Lop ludng ciing co cac phuong
thure sau:

Phwong thirc Muc dich

Enumerate(Thread t) Sao chép tat ca cac ludng hién hanh vao mang duogc chi
dinh tir nhom cua cac ludng, va cic nhom con cia no.

getName() Tra Vé tén cua luéng

isAlive() Tra Ve Dung, néu luong 13 van con ton tai (sdng)

getPriority() Tra vé quyén uu tién cia luong

setName(String name) Pit tén cua ludng 13 tén ma ludng duoc truyén nhu 1a
mot tham sb.

join() Doi cho dén khi ludng chét.

isDaemon(Boolean on) Kiém tra néu ludng 13 ludng mot ludng hiém.

resume() Panh dau ludng nhu 13 ludng hiém hodc ludng ngudi st
dung phu thudc vao gié tri dugc truyén vao.

sleep() Hoan luong mot khoang thoi gian chinh xac.

start() Goi phuong thirc run() dé bat dau mot ludng.
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Bing 8.1 Cic phwong thirc ciia mét 16p luong

Bang ké hoach Round-robin (bang kién nghi ky tén vong tron) lién quan dén cac
ludng véi cung quyén vu tién duge chiém hiru quyén uu ti€n cua moi ludng khac. Ching
chia nho thoi gian mot cach tu dong trong theo kiéu ké hoach xoay vong nay.

Phién ban mdi nhit cua Java khong hé trg cac phuong thirc Thread.suspend() (tri
hoan), Thread.resume() (phuc hoi) va Thread.stop() (ding), nhu 1a cic phuong thirc
resume() (phuc hdi) va suspend() (tri hodn) dwogc thién vé su dinh tré (deadlock), trong
khi phuong thtrc stop() khong an toan.

6. Thoi gian biéu ludng

Hau hét cac chuong trinh Java lam viéc voi nhiéu ludng. CPU chira dung cho viéc
chay chuong trinh chi mot ludng tai mot khoang thoi gian. Hai ludng ¢ cliing quyén uu
tién trong mot chuong trinh hoan thanh trong mdt thoi gian CPU. Lap trinh vién, hoac
may 4o Java, hodc hé diéu hanh chic chin rang CPU dugc chia sé giita cac ludng. Diéu
nay dugc biét nhu 1a bang thoi gian biéu ludng.

Khéng c6 may 4o Java ndo thuc thi ranh mach cho bang thoi gian biéu ludng. Mot
s6 nén Java ho tro viée chia nho thoi gian. 0 day, moi luéng nhan mot phﬁn nho cua thoi
gian bg vi xtr Iy, dugc goi la dinh luong. Ludng cé thé thyc thi tic vu ctia chinh nd trong
sudt khoang thoi gian dinh luong day Sau khoang thoi gian nay dugc vuot qua, ludng
khong dugc nhan nhiéu thoi gian dé tlep tuc thue hién, ngay ca néu n6 khong duge hoan
thanh viéc thuc hién ctia n6. Ludng ké tiép cua ludng co quyén wu tién bang nhau nay s&
lay khoang thoi gian thay d6i ciia b vi xir 1y. Java 1a ngudi 1ap thoi gian biéu chia nho tat
ca cac ludng ¢ cling quyén uu tién cao.

Phuong thire setPriority() lay mot s6 nguyén (integer) nhu 1a mot tham sb c6 thé
hiéu chinh quyén wu tién ciia mot ludng. Pay 1a gia tri c¢6 pham vi thay doi tir 1 dén 10,
mic khac, phuong thic dwa ra modt ngoai 1¢ (bdy 16i) dugc goi la
Illegal ArgumentException (Chap nhan tham sd trai luat)

Phuong thirc yield() (loi nhuan) dua ra cac ludng khac mot kha nang dé thyc thi.
Phuong thirc nay dugc thich hop cho cac hé théng khong chia nho thoi gian (non-time-
sliced), noi ma cac ludng hién thot hoan thanh viée thyc hién trude khi cac ludng c6
quyén uu tién ngang nhau ké tiép tlep quan. O day, ban s& goi phuong thire yield() tai
nhimng khoan thoi gian riéng biét dé ¢ thé tat ca cac ludng cd quyén uu tién ngang nhau
chia s¢ thoi gian thuc thi CPU.

Chuong trinh 8.2 ching minh quyén wu tién cua ludng:

Chuong trinh 8.2

class PriorityDemo {

Priority t1,t2,t3;

public PriorityDemo(){
t1 = new Priority();
t1.start();
t2 = new Priority();
t2.start();
t3 = new Priority();
t3.start();

}

public static void main(String args[]){
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new PriorityDemo();

}
class Priority extends Thread implements Runnable {
int sleep;
int prio = 3;
public Priority(){
sleep += 100;
prio++;
setPriority(prio);
}
public void run(){
try{
Thread.sleep(sleep);
System.out.println("Name "+ getName()+" Priority
="+ getPriority());
}catch(InterruptedException e){
System.out.println(e.getMessage());
}
}
}
}
Két qua hién thi nhu hinh 8.4

Output

Hame Thread-2 Priority
Hame Thread-0 Priority
Hame Thread-1 Priority

nwonon
[N N

B .

Standard In

|

Hinh 8.4 Quyén wu tién luong

7. Ludng hiém

Mot chwong trinh Java bi ngit chi sau khi tit ca cac ludng bi chét. Cé hai kiéu
ludng trong mot chuong trinh Java:

> Cac ludng ngudi st dung

> Ludng hiém

Nguoi st dung tao ra cac luong nguoi sir dung, trong khi cac ludng dugc chi dinh
nhu 13 ludng ¢ ‘background” (nén). Ludng hiém cung cép céac dich vu cho cac luong khac.
May 4o Java thuc hi¢n tién trinh thoat, khi va chi khi luong hiém van con song. May 4o
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Java c6 it nhat mot ludng hiém dugc biét dén nhu 1a ludng “garbage collection” (thu
lwvom nhiing dir liéu v6 nghia - don rac). Ludng don rac thuc thi chi khi hé thong khong
c6 tadc vu nao. N6 1a mdt luong ¢6 quyén wu tién thap. L6p ludng co hai phuong thirc dé
thoa thudn véi cac ludng hiém:

» public void setDaemon(boolean on)

» public boolean isDaemon()

8. Pa tuyén véi Applets

Trong khi da tuyén 1 rat hitu dung trong cac chuong trinh ing dung doc 1ap, nd
cling dang duoc quan tAm véi cac ung dung trén Web. Pa tuyén duoc str dung trén web,
cho vi du, trong cac tro choi da phuong tién, cac buc anh dﬁy sinh khi, hién thj cac dong
chir chay qua lai trén biéu ng, hién thi dong ho thoi gian nhur 13 mot phan cia trang Web
v.vv... Céc chirc ndng niy cu thanh cac trang web lam quyén rii va bat mat.

_Chuong trinh Java dya trén Applet thuong stir dung nhiéu hon mot ludng. Trong
da tuyén voi Applet, 16p java. applet.Applet 1a 16p con dugc tao ra boi nguoi sir dung dinh
nghia applet. Tur d6, Java khong ho trg nhiéu ké thira véi cac 16p, nd khong thé thuc hién
dugc truc tiép 16p con cua 16p ludng trong céac applet. Tuy nhién, ching ta st dung mot
dbi tugng cua luong nguoi sir dung da dinh nghia, ma cac ludng nay, lan luot, dan xuat tir
16p luong Mot luong don gian xuét hién s& dugc thuc thi tai giao dién (Interface)
Runnable

Chuong trinh 8.3 chi ra diéu nay thyc thi nhu thé nao:

Chuong trinh 8.3

import java.awt.*;
import java.applet.*;
public class Myapplet extends Applet implements Runnable {

int 1;
Thread t;
/* *
* Myapplet constructor comment.
*/
public void init(){
t = new Thread(this);
t.start();
}

public void paint(Graphics g){
g.drawString(" i = "+1,30,30);

}
public void run(){
for(i = 1;1<=20;i++){
try{
repaint();
Thread.sleep(500);

}catch(InterruptedException e){
System.out.println(e.getMessage());

}
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}

Trong chuong trinh nay, chiing ta tao ra mdt Applet dugc goi 1a Myapplet, va
thue thi giao dién Runnable dé cung cap kha ning da tuyén cho applet. Sau dé, ching ta
tao ra mot thé nghiém (instance) cho 16p ludng, véi thé nghiém applet hién thoi nhu la
mot tham sb dé thiét lap (khai dyng). ROi thi _ching ta vién dan phuong thirc start() cta
ludng thé nghiém nay. Lan luot, rdi s& vién dan phuong thirc run(), ma phuong thirc nay
thue su 13 diém bat dau cho phuong thirc ndy. Ching ta in sb tir 1 dén 20 véi thoi gian
kéo tré 1a 500 miligidy gitta mdi s6. Phuong thirc sleep() dwoc goi dé hoan thanh thoi
gian kéo tré nay. Pay 1a mot phuong thirc tinh dugc dinh nghia trong 16p ludng. N6 cho
phép ludng nam yén (ngh) trong khoan thoi gian han ché.

Xuét ra ngoai c6 dang nhu sau:

Apiet

izh

Applel starfed.

Hinh 8.5 Pa tuyén véi Applet

9. Nhém luong

Mot 16p nhém ludng (ThreadGroup) nam bat mot nhom cua cac ludng. Lay vi duy,
mot nhom ludng trong mét trinh duyét co thé quan 1y tt ca cac ludng phu thudc vao mot
don thé applet. Tat ca cac ludng trong mdy do Java phu thudc vao cac nhém ludng mic
dinh. Mdi nhém ludng c6 mot nhom nguén cha. Vi thé, cac nhém tir mot cau tric dang
cdy. Nhom ludng “hé thong 1a gdc cua tat ca cac nhom ludng. Mot nhom ludng co thé 1a
thanh phan cta ca cac luong, va cac nhom ludng.

Hai kiéu nhom ludng thiét 1ap (khoi dyung) 1a:

» public ThreadGroup(String str)

O day, “str”” 13 tén cta nhom ludng mai nhét duoc tao ra.

» public ThreadGroup(ThreadGroup tgroup, String str)

O day, “tgroup” chi ra ludng dang chay hién thoi nhu 13 ludng cha, “str” 13 tén cta
nhom ludng dang dugc tao ra.

Mot sb cac phuong thirc trong nhém ludng (ThreadGroup) dugc cho nhu sau:

» public synchronized int activeCount()
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Tra vé s6 lugng cac ludng kich hoat hién hanh trong nhom ludng
> public sunchronized int activeGroupCount()

Tra vé sb lugng cac nhom hoat dong trong nhém ludng

> public final String getName()

Tra vé tén ctia nhom ludng

» public final ThreadGroup getParent()

Tra vé cha ctia nhom ludng

10. Sy dong b ludng

Trong khi dang lam viéc voi nhiéu ludng, nhiéu hon mot ludng c6 thé mubn tham
nhap cung bién tai cung thoi diém. Ly vi dy, mot ludng c6 thé ¢d ging doc dit liéu, trong
khi luéng khac ¢ ging thay doi dit liéu. Trong trudng hop nay, dir liéu c6 thé bi sai lac.

Trong nhing truong hop nay, ban can cho phép mot luéng hoan thanh tron ven
tac vu cua no (thay doi gia tri), va roi thi cho phép cac ludng ké tiép thuc thi. Khi hai
hoac nhleu hon cac ludng can tham nhap dén mot tai nguyén duoc chia s¢, ban can chic
chén rang tai nguyen d6 s& duge sir dung chi boi mot ludng tai mot thoi diém. T1en trinh
nay dugc goi la “su dong bo” (synchronization) dugc sir dung dé luu trit cho van dé nay,
Java cung cap duy nhat, ngon ngilr cap cao hd trg cho sy dong bd nay. Phuong thirc “dong
bo” (synchronized) bao cho hé thdng dat mot khoa Vong mot tai nguyén riéng biét.

Mau chdt cua sy dong bo hoa 1a khai niém “monitor” (su quan sat, giam sat),
cling dugc biét nhu 13 mot bang mi “semaphore” (bang mé). Mot “monitor” 1a mot dbi
tugng ma dugc sir dung nhu 1a mot khoa qua lai duy nhat, hodc “mutex”. Chi mot ludng
6 thé cb riéng n6 mot sy quan sat (monitor) tai mdi thoi diém duge dua ra. Tat ca cac
ludng khac cd gang tham nhap vao monitor bi khoa sé& bi tri hoan, cho dén khi ludng dau
tién thoat khoéi monitor. Cac luéng khac dugc bao chd doi monitor. Mot luéng ma
monitor ctia riéng n6 c6 thé thim nhap trd lai cling monitor.

1. M3 dong b

Tt ca cac ddi twong trong Java dugc lién két véi cac monitor (sy giam sat) cua
riéng n6. Pé ding nhap vao monitor ctia mot ddi twong, 1ap trinh vién str dung tir khoa
synchronized (dong bo) dé goi mot phuong thirc hiéu chinh (modified). Khi mot luéng
dang dugc thyc thi trong pham vi mot phuong thire dong bo (synchronized), bét ky ludng
khac hodc phuong thirc dong bd khac ma cd ging goi n6 trong ciing thé nghiém s& phai
doi.

Chuong trinh 8.4 chimg minh sy lam viéc cua tir khéa synchronized (su dong bo).
O day, 16p “Target” (muc tiéu) c6 mét phuong thirc “display()” (hién thi) ma phuong
thirc nay ldy mot tham s6 kiéu s6 nguyén (int). S6 nay duoc hién thi trong pham vi cac
cip ky tu “< > # sb # <>”. Phuong thirc “Thread.sleep(1000) tam dirng ludng hién tai sau
khi phuong thirc “display()” dugc goi.

Thiét 1ap (khoi dung) cua litrp “Source” 14y mot tham chiéu dén mot dbi twong
cua lop “Target”, va mot bién s6 nguyén (integer). O day, mot ludng moi ciing dugc tao
ra. Ludng nay goi phuong thirc run() ciia ddi twong “t”. Lp chinh “Synch” thé nghiém
16p “Target” nhu 13 “target (muc tiéu), va tao ra 3 di tuong cua 16p “Source” (ngudn).
Cung d6i twong “target” dugc truyén cho mdi ddi tugng “Source”. Phuong thirc “join()”
(gia nhap) 1am ludng dugc goi doi cho dén khi viée goi ludng bi ngit.

“t”
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Chuong trinh 8.4

class Target {

/ kk
* Target constructor comment.
*/
synchronized void display(int num) {
System.out.print("<> "+num);
try{
Thread.sleep(1000);
}catch(InterruptedException e){
System.out.println("Interrupted");
}

System.out.println(" <>");

}

class Source implements Runnable {
int number;
Target target;
Thread t;

/**

* Source constructor comment.
*/
public Source(Target targ,int n){
target = targ;
number = n;
t = new Thread(this);
t.start();
h
public void run(){
synchronized(target) {
target.display(number);
h

}

class Sync {

/**
* Sync constructor comment.
*/
public static void main(String args[]){
Target target = new Target();
int digit = 10;
Source s1 = new Source(target,digit++);



Source s2 = new Source(target,digit++);
Source s3 = new Source(target,digit++);
try{

sl.t.join();

s2.t.join();

s3.t.join();
}catch(InterruptedException e){

System.out.println("Interrupted");
}

}

Két qua hién thi nhu hinh cho dué6i day:

=

File Edit ‘Workspace Programs Window  Help

All Programs
TrEi_l,lru::. main[] [12/ 2 3:21:49 P

=
i o
=)

Clutput

< 10 <
¢r 11 <
cr 12 <>

i o

Standard In

b o
r

Hinh 8.6 Két qud hién thi ciia chwong trinh 8.4
Trong chuong trinh trén, c6 mot “diy s6” dang nhap dwoc hién thi “display()”.
Piéu niy c6 nghia 13 viéc tham nhap bi han ché mot ludng tai mdi thoi diém. Néu tir khoa
synchronized dat trudce bi bo quen trong phuong thirc “display()” cua 16p “Target”, tat ca
ludng trén c6 thé cung lac goi cung phuong thire, trén cung dbi tuong. Diéu kién nay
dugc biét dén nhur 1a “loai diéu kién” (race condition). Trong trudng hop nay, viéc xuét ra
ngoai s& dugc chi ra nhu hinh 8.7
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Hinh 8.7 Két qud hién thi ciia chwong trinh 8.7 khéng cé sw dong bp

2. Sir dung khoi dong bd (Synchronized Block)

Tao ra cac phuong thirc synchronzed (d6ng bo) trong pham vi cac 16p 1a mot con
duong dé dang va c6 hi€u qua cua viéc thuc hién sy déng bd. Tuy nhién, diéu nay khong
1am viéc trong tat ca cac truong hop.

Hay xem mot truong hop noi ma lap trinh vién mudn sy dong bd dugce xam nhép
vao cac d6i tugng cua 16p ma khong duogc thiét ké cho thim nhap da tuyén. Tuc 1a, 16p
khong sir dung cac phuong thirc dong bo. Hon nita, ma ngudn 1a khong c6 gia tri. Vi thé
tir khoa synchronized khong thé duoc thém vao cac phuong thic thich hop trong pham vi
16p.

Pé dong bo tham nhap mot dbi twong cua 16p nay, tat ca ching goi cac phuong
thirc ma 16p nay dinh nghia, duoc dat bén trong mot khéi dong bo. Tét ca ching sir dung
chung mot cau I¢nh dong bd duoc cho nhu sau:

synchronized(object)

{
1

O day, © ‘object” (d01 tuong) 12 mot tham chiéu dén dbi trong duoc dong bd. Dau
ngodc moc khong can thiét khi chi mot cau 1énh duoc dong bo. Mot kh01 ddng bo bao
dam rang n6 goi dén mot phuong thirc (ma 13 thanh phan cuia ddi twong) xuét hién chi sau
khi ludng hién hanh di dugc tham nhap thanh céng vao monitor (sy quan sat) cia doi
tuong.

Chuong trinh 8.5 chi ra cau 1énh dong bo str dung nhu thé nao:

Chuong trinh 8.5

class Target {

// cac cau 1énh dong bd

/**
* Target constructor comment.
*/
synchronized void display(int num) {
System.out.print("<> "+num);
try{
Thread.sleep(1000);
}catch(InterruptedException e){
System.out.println("Interrupted");
}
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System.out.println(" <>");

}
}
class Source implements Runnable {
int number;
Target target;
Thread t;
/**
* Source constructor comment.
*/
public Source(Target targ,int n){
target = targ;
number = n;
t = new Thread(this);
t.start();
}
// @dng bod goi phuong thirc display()
public void run(){
synchronized(target) {
target.display(number);
}
}
}
class Synchblock {
/* *
* Synchblock constructor comment.
*/
public static void main(String args[]){
Target target = new Target();
int digit = 10;
Source s1 = new Source(target,digit++);
Source s2 = new Source(target,digit++);
Source s3 = new Source(target,digit++);
try{
sl.t.join();
s2.t.join();
s3.t.join();
}catch(InterruptedException e){
System.out.println("Interrupted");
}
}
}
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O day, tir khoa synchronized khong hiéu chinh phuong thirc “display()”. Tur khoa
nay duoc str dung trong phuong thirc run() cua 16p “Target” (muc tiéu). Két qua xuat ra
man hinh tuong tu vdi két qua chi ra & hinh s6 8.6

3. Sw khong thuin lgi ciia cac phuwong thire dong bd

Nguoi 1ap trinh thuong viét cac chuong trinh trén cac don thé ludng. Tt nhién
cac trang thai nay chic chin khong loi ich cho da tuyén. Lay vi du, ludng khong tan dung
viéc thuc thi cta trinh bién dich. Trinh bién dich Java tir Sun khong chtra nhiéu phuong
thirc dong bo.

Cac phuong thirc dong bo khong thuc thi tét nhu 13 cac phuong thire khong dong
bd. Cac phuong thirc nay cham hon tir ba dén bon 1an so vdi cac phuong thirc trong tmg
khong dong bo. Trong trang thai noi ma viéc thyuc thi 1a ¢6 gi6i han, cac phuong thirc
dong bo bi ngdn ngira.

11. Ky thuat “wait-notify” (d¢i — thong bao)

Ludng chia céc tac vu thanh cac don vi riéng biét va logic (hop 1y). Piéu nay thay
thé cac truong hop (su kién) chuong trinh lap. Cac ludng loai trir “polling” (kiém soat
vong).

Mot vong 1ap ma 1dp lai viéc mot s6 diéu kién thuong thuc thi “polling” (kiém
soat vong). Khi diéu kién nhan gia tri 13 True (dGng), cac cau lénh phuc dap duogc thuc
hién. Pay 14 tién trinh thuong bo phi thoi gian cia CPU. Lay vi dy, khi mot ludng sinh ra
mot s6 dit liéu, va cac ludng khac dang chi phdi né, ludng sinh ra phai doi cho dén khi
cac ludng str dung nd hoan thanh, trudc khi phat sinh ra dir liéu.

Pé tranh truong hop kiém soat vong, Java bao gom mot thiét ké tot trong tién
trinh k¥ thuat truyén thong sir dung cac phuong thirc “wait()” (doi), “notify()” (thong
bao) va “notifyAll()” (thong bao hét). Cac phuong thic nay dugc thuc hién nhu 1a cac
cac phuong thirc cubi ciing trong 16p dbi tuong (Object) dé ma tat ca cac 16p c6 thé tham
nh@p chung. Tat ca 3 phuong thirc ndy c6 thé dugc goi chi tir trong pham vi mot phuong
thirc ddng bd (synchronized).

Céc chure nang cia cac phuong thirc “wait()”, “notify()”, va “notifyAll()” 1a:

> Phuong thirc wait() noi cho viéc goi ludng trao cho monitor (sy gidm sat), va

nhap trang thai “sleep” (chd) cho dén khi mot s6 ludng khac tham nhap ciing
monitor, va goi phuong thirc “notify()”.

> Phuong thirc notify() danh thirc, hodc thong bao cho ludng dau tién ma da goi

phuong thire wait() trén cing ddi tuong.

> Phuong thirc notifyAll() danh thirc, hodc thong bao tit ca cac ludng ma da

goi phuong thirc wait() trén cung d6i tuong.

> Quyén uu tién cao nhat ludng chay dau tién.

Cu phép cta 3 phuong thirc nay nhu sau:

final void wait() throws IOException
final void notify()
final void notifyAll()
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Cac phuong thirc wait() va notify() cho phép mét dbi tuong dugc chia s¢ dé tam
ngirng mot luong, khi ddi twong tré thanh khong con gia trj cho ludng. Ching ciing cho
phép ludng t1ep tuc khi thich hop.

Cac luong ban than nd khong bao gid kiém tra trang thai cua ddi twong da chia sé.

Mot dbi twong ma diéu khién cac ludng khach (client) cua chinh né theo kiéu nay
dugc biét nhu 12 mot monitor (su giam sat). Trong cac thuat nglr chat ch& cua Java, mot
monitor 12 bat ky d6i trong nio ma c6 mot sé ma dong bo. Cac monitor duge sir dung
cho cac phuong thurc wait() va notify(). Ca hai phuong thirc nay phai dugc goi trong ma
dong bo.

Mot s6 diém can nhé trong khi str dung phuong thirc wait():

> Ludng dang goi dwa vao CPU

> Lubng dang goi dua vao khoa

> Luong dang goi di vao vung doi cua monitor.

Céc diém chinh cAn nhé vé phuong thirc notify()

> Mot ludng dua ra ngoai ving doi ctia monitor, va vao trang thai sin sang.

> Ludng ma di duoc thong bao phai thu tré lai khéa ctia monitor trude khi nd co

thé bat dau.

> Phuong thire notify() 1a khong chinh xac, nhu 13 n6 khong thé chi ra duoc

ludng ma phai duoc thong bao. Trong mot trang thai da tron 1an, ludng c6 thé
thay do1 trang thai cua monitor trong mot con duong ma khong mang lai két
qua t6t cho ludng da duoc dua thong bao. Trong mot s6 truong hop niy, cac
phuong thirc ctia monitor dua ra 2 su dé phong:
o Trang thai cia monitor s& duoc kiém tra trong mot vong lap “while”
tot hon 1a cau Iénh if
o Sau khi thay ddi trang thai ciia monitor, phuwong thirc notifyAll() s&
dugc sir dung, tot hon phuong thirc notify().
Chwong trinh 8.6 biéu thi cho viéc str dung cac phuong thirc notify(0 va wait():

Chuong trinh 8.6

import java.applet.*;
import java.awt.*;
import java.awt.event.*;
/*<applet code = “mouseApplet” width = “100” height = “100”> </applet> */
public class mouseApplet extends Applet implements MouseListener {
boolean click;
int count;
public void init() {
super.init();
add(new clickArea(this)); /doi tuong ve duoc tao ra va them vao
add(new clickArea(this));//doi tuong ve duoc tao ra va them vao
addMouseListener(this);
b

public void mouseClicked(MouseEvent ¢) {

}

public void mouseEntered(MouseEvent e) {
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}

public void mouseExited(MouseEvent ) {

}

public void mousePressed(MouseEvent e) {

synchronized (this) {

click = true;

notify();
}
count++; //dem viec click
Thread.currentThread().yield();
click = false;

}

public void mouseReleased(MouseEvent e) {

.
} //két thuc Applet

class clickArea extends java.awt.Canvas implements Runnable {
mouseApplet myapp;
clickArea(mouseApplet mapp){
this.myapp = mapp;
setSize(40,40);
new Thread(this).start();
}
public void paint(Graphics g){
g.drawString(new Integer(myapp.count).toString(),15,20);

}
public void run(){

while(true){
synchronized (myapp) {
while(!myapp.click){
try{
myapp.wait();
}catch(InterruptedException ie){
}

}
}
repaint(250);
}

+/end run
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Khong can cac phuong thirc wait() va notify(), ludng burc v& (canvas) khong thé
biét khi ndo cap nhap hién thi. Két qua xut ra ngoai ctia chuong trinh dugc dua ra nhu
sau:

1o)X =10l ] 1o/ x
Applet Applet Applet

1] 1] 1 1] 1 2
Applet started. Applet started. Applet started.

Hinh 8.8 Két qud sau méi lan kich chugt

12.Sw bé tat (Deadlocks)

Mot “deadlock” (su bé tét) xdy ra khi hai luéng c6 mot phu thudc vong
quanh trén mot cip d6i tuong dong bo; 1dy vi dy, khi mot ludng thadm nhép vao monitor
trén ddi tuong “ObjA”, va mot ludng khac thim nhéap vao monitor trén ddi tugng “ObjB”.
Néu ludng trong “ObjA” c¢b ging goi phuong thirc dong bo trén “ObjB”, mot bé tit xay
ra.

N6 kho dé g& 16i mot bé tat boi nhitng nguyén nhén sau:

> N6 hiém khi xay ra, khi hai luéng chia nho thoi gian trong cing mdt con

duong

> N6 c6 thé bao ham nhiéu hon hai ludng va hai d6i tugng dong bod

Néu mot chuong trinh da tuyén khoa kin thuong xuyén, ngay lap tirc kiém tra lai
diéu kién bé tat.

Chuong trinh 8.7 tao ra diéu kién bé tat. Lop chinh (main) bat dau 2 ludng. Mdi
ludng goi phuong thirc ddng b run(). Khi ludng “t1” danh thirc, nd goi phuong thirc
“synchlt()” ciia d6i twong deadlock “dlk1”. Tir d6 ludng “t2” mot minh giam sat cho
“dk2”, ludng “t1” bit dau doi monitor. Khi ludng “t2” danh thirc, né ¢ ging goi phuong
thirc “synchlt()” ciia d6i tugng Deadlock “dlk2”. Bay gi¢, “t2” cling phai doi, boi vi day
1a truong hop tuong tu voi luong “t]1”. Tir d6, ca hai ludng dang doi 1an nhau, ca hai s&
danh thirc. Pay 1a diéu kién bé tat.

Chuong trinh 8.7

public class Deadlock implements Runnable {

public static void main(String args[]){

Deadlock dlk1=new Deadlock();
Deadlock dlk2 = new Deadlock();
Thread t1 = new Thread(dlkl);
Thread t2 = new Thread(dlk2);

dlk1.grablt = dlkI;
dlk2.grablt = dlk2;
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tl.start();
t2.start();
System.out.println("Started");
try{
t1.join();
t2.join();
}catch(InterruptedException e){
System.out.println("error occured");

}
System.exit(0);
}
Deadlock grablt;
public synchronized void run() {
try{
Thread.sleep(1500);
}catch(InterruptedException e){
System.out.println("error occured");
¥
grablt.synclt();
¥
public synchronized void synclt() {
try{
Thread.sleep(1500);
System.out.println("Sync");
}catch(InterruptedException e){
System.out.println("error occured");
¥
System.out.println("In the synclt() method");
¥
}
Két qué cua chuong trinh nay duogc hién thi nhu sau:
Clutput
Started ;I
Sync
In the synclt{) method
Sync

In the svncIt() method

b o

Standard In

Hinh 8.9 Sw bé tit
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13.Thu don “rac” (Garbage collection)

Thu don “rac” (Garbage collection) cai tao hodc lam trbng bo nhé da dinh vi cho
cac dbi tuong ma cac ddi tugng nay khong sir dung trong thoi gian dai. Trong ngdn ngir
1ap trinh hudng d01 tugng khac nhu C++, 14p trinh vién phai lam cho b nh& trong ma da
khong dugc yéu cau trong thoi gian dai. Tinh trang khong hoat dong dé bo nho trong co
thé 1a két qua trong mot s6 van dé. Java ty dong tién trinh thu don rac dé cung cap giai
phap duy nhit cho van dé nay. Mot ddi tugng tré nén thich hop cho sy don rac néu khong
c6 tham chiéu dén no, hodc néu no da dang ky rong.

Su don rac thuc thi nhu 1a mét luong riéng biét co quyen vu tién thap. Ban c6 thé
vién dan mot phuong thirc ge() cua thé nghiém dé vién dan su don rac. Tuy nhién, ban
khong thé du doan hodc bao dam rang sy don rac s& thyc thi mot cach tron ven sau do.

Str dung céu 1én sau dé tat di su don rac trong ing dung:

Java —noasyncgec ....

Néu chung ta tat di su don réc, chuong trinh hau nhu chic chin r?mg bi treo do
badi vige do.

1. Phwong thirc finalize() (hoan thanh)

Java cung cap mot con duong dé 1am sach mét tién trinh truéc khi diéu khién try
lai hé diéu hanh. Piéu nay twong tu nhu phuong thitrc phan huy ctua C++

Phuong thtrc finalize(), néu hién dién, s& duoc thue thi trén mdi ddi tuong, trudc
khi su don rac.

Cau lénh cta phuong thure finalize() nhu sau:

protected void finalize() throws Throwable

Tham chiéu khong phai 1a sy don rac; chi cac doi tuong mdi duge don rac

Lay thé nghiém:

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

a =null;

O day, n6 sé& sai khi néi rang “b” 1a mot dbi tuong. No chi 1a mot d6i tuong tham
chiéu. Hon nira, trong doan ma trich trén médc du “a’ duoc dat la rong, no6 khong thé duoc
don réc, boi vi n6 van con ¢6 mot tham chiéu (b) dén né. Vi thé “a” van con véi dén
duogc, that vay, no van con co phan vi st dung trong pham vi chuong trinh. O day, n6 sé
khong dugc don rac.

Tuy nhién, trong vi du cho dudi day, gia dinh rang khong c6 tham chiéu dén
ton tai, dbi twong “a” trd nén thich hop cho garbage collection.

Object a = new Object();

(13 ’)

a=null;

Mot vi du khac:

Object m = new Object();
Object m = null;
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DPéi tuong dugc tao ra trong sy bt dau ¢6 hiéu luc cho garbage collection

Object m = new Object();

M = new Object();

Bay gio, ddi twong cin nguyén co6 hiu luc cho garbage collection, va mot dbi
twong méi tham chiéu boi “m” dang ton tai.

Ban c6 thé chay phuong thirc garbage collection, nhung khong c6 bané dam rang
no s€ xay ra.

Chuong trinh 8.8 dién hinh cho garbage collection.

Chuong trinh 8.8

class GCDemo

{

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

int 1;

long a; ,

Runtime r=Runtime.getRuntimeO;

Long valuesD =new Long[200];

System. out. print In ("Amount of free memory is" +
r.freeMemoryO);

r.gcO;

System.out.printin("Amount of free memory after garbage
collection is " + r.freeMemoryO);
for (a=I0000.1=0;i<200;a++.i++)

{
values[i] =new Long(a);
}
System.out.println(" Amount of free memory after creating the array
"+ r.freeMemoryO);
for (i=0;1<200;i++)
{
values[i] =null;
}
System.out.println(" Arnount of free memory after garbage collection is
"+ r.freeMemoryO);

}

Chung ta khai mot mang gdm 200 phén ti, trong d6 kiéu dir liéu 1a kiéu Long.
Trude khi mang duoc tao ra, chiing ta phai xac dinh o s luong bd nhé trong, va hién thi
no6. Roi thi ching ta vién dan phuong thirc ge() cua thé nghiém Runtime (thot gian thyc
thi) hién thoi. Piéu nay c6 thé hoic khong thé thuc thi garbage collection. Roi thi chung
ta tao ra mang, va dang ky gia tri cho cac phan tir cia mang. Piéu nay s& giam bot s6
luong bo nhd tréng. PE 1am cac mang phan tir thich hop cho garbage collection, ching ta
dat chung réng. Cudi cung, ching ta sir dung phuong thirc gc() dé vién d?m garbage
collection lan nira.

Két qua xudt ra man hinh cta chuong trinh trén nhu sau:
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A CAWITHHTAS priem 3 omd axe

EzwCouprses Cope—java~HNodulel »java GCDamo

fAmount of Fres memorey iz 1839112

fimount of Free memory after garbage collection is 1924984
fimount of free memory aftor craating array iz 1921368
Hmount of Fres memory after gavbage colleccion is 1920944

e

Ex%CourpessGora-javasModulaBh o

Hinh 8.10 Garbage collection

Tong két

>

Mot luéng 12 don vi nho nhét cia doan ma thuc thi dugc ma mét tac vu riéng
biét.
Pa tuyén giir cho thoi gian rdi 1a nhé nhit. Piéu nay cho phép ban viét cac
chuong trinh c6 kha nang stir dung t6i da CPU.
Ludng bt dau thyc thi sau khi phwong thirc start() duoc goi
Lap trinh vién, may 4o Java, hodc hé diéu hanh bao dam rang CPU duoc chia
s¢é gitra cac ludng.
C6 hai loai ludng trong mdt chuong trinh Java:

o Ludng nguoi ding

o Ludng hiém.
Mot nhom ludng 14 mot 16p ma nam bat mot nhoém cac ludng.
Pdng bd cho phép chi mot ludng tham nhap mot tai nguyén duogc chia sé tai
mot thoi diém.
Pé tranh kiém soat vong, Java bao gom mdt thiét ké tot trong tién trinh k¥

thuat truyén thong str dung cac phuong thirc “wait()” (doi), “notify()” (thong
bao) va “notifyAll()” (thong bao hét).

Mot “bé tat” xay ra khi hai ludng c6 mot phu thudc xoay vong trén mot phan
cua cac doi tuong dong bo

Garbage collection 1a mot tién trinh nhd d6 bo nhd duge dinh vi dé cac ddi
tugng ma khong sir dung trong thoi gian dai, ¢6 thé cai tao hodc lam ranh bd
nhé.

Kiém tra lai sy hiéu biét ciia ban

1. Mot tng dung c6 thé chira dung nhiéu ludng Puang/Sai

2. Céc ludng con duoc tao ra tir ludng chinh Diing/Sai

M&i ludng trong mot chuong trinh Java duoc ding ky mot quyén vu tién ma may
do Java c6 the thay doi. Dung/Sai
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4. Phuong thtic c6 thé tam thoi ngimg viée thuc thi ludng

Mac dinh, mot luéng c6 mot quyén uu tién mot héng sb cua

6. ludng duoc ding cho cac ludng “nén”, cung cip duch vu cho ludng
khac.

7. Trong ludng dong bd, mot 1a mot dbi twong ma duoc sir dung nhu 1a

mot khoa riéng biét 1an nhau.

8. thuong thyuc thi bdi mot vong 1dp ma dugc st dung dé 1ap lai viéce
kiém tra mot sO diéu kién.

Bai tap:
1. Viét mot chuong trinh ma hién thi mot sy dém 1ui timg gidy cho dén khong, nhu
hinh sau:
E"E,%Applet Yiewer: CountD - |I:I|£|
Applet

CountDown Dema 299

Applet started.

Ban dau, sé 300 s& dugc hién thi. Gia tri s& duge giam dan cho dén 1 dén khi
ngoai gia tri 0. Gia tri s€ duoc tra lai 300 mot 1an nita gidm dén trd thanh 0.

62



2. Viét mot chwong trinh ma hién thi nhu hinh dudi day:

Tao 3 ludng va mot ludng chinh trong “main”. Thyc thi mdi ludng nhu mot
chuong trinh thuc thi. Khi chuong trinh két thtc, cac cau 1énh thoat cho moi luong sé
duogc hién thi. Str dung k¥ thuat nam bat 161.
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LUONG I/O
Muc tiéu ciia mon hoc
Két thic chuong, ban c6 ¢ thé

Dé cap dén cac khai niém vé ludng

M0 ta cac 16p InputStream va OutputStream
Mo ta I/O mang Byte

Thuc hién cac tac vu dém I/0 va loc

Dung 16p RandomAccesFile.

M0 ta cac tac vu chudi I/0 va ky tu

Dung 16p PrinterWriter

VVVVVVYY

9.1 Gidi thi¢u

Trong budi hoc trude, chung ta di hoc vé cac dong Synchronized. ngén cac dong
xdy ra viéc chia s& (dung chung) cac dbi twong mot cach dong thoi. Toan bd tién trinh
nay duoc quan 1y bdi co ché doi thong bao (wait-notify). Phuong thirc wait() bao cho
dong goi tir bo monitor va nhap vao trang thai ngu cho dén khi cac dong khac nhap vao
cung monitor va goi phuong thitc notify(). Phuong thirc notify() va notifyAll() tao ra
dong thong bao cho cac dong khac goi phuong thirc wait() cua cung dbi twong. Trong bai
hoc trudc, chiing ta ciing hoc vé cac diéu kién bé tic 1a gi va cach tranh chung.

Chuong ndy gidi thiéu khai niém vé ludng. Chung ta ciing thao luan cac 16p khac
nhau trong goi java.io trg gilp cac tac vu nhap xuat.

9.2 Céc ludng

Theo thut ngit chung, luéng 1a mot dong luu chuyén. trong thut ngir vé k§ thuat
ludng 1a mét 1 trinh ma dir liéu dugc truyén trong mot chuong trinh. Mot ing dung vé
cac ludng ma ta da quen thudc d6 1a ludng nhap System.in .

Ludng 1a nhimng dan 6ng (pipelines) dé giri va nhan thong tin trong cic chwong
trinh java. Khi mot ludng dit liéu duoc giri hodc nhan, ta tham chiéu nd nhu dang “ghi”
va “doc” mot ludng theo thir ty néu trén. Khi mot ludng dugc doc hay ghi, cic dong khac
bi phong toa. Néu c6 mot 16i xdy ra khi doc hay ghi ludng, mot IOexception duoc kich
hoat. Do vay, cac cau 1énh luéng phai bao gém khdi try-catch.

Lop ‘java.lang.System’ dinh nghia cac ludng nhap va xuat chuan. chung la cac
16p chinh cua cac luong byte ma java cung cap. Chung ta ciing da str dung cac ludng xudt
dé xuét dir liéu va hién thi két qua trén man hinh. Ludng I/O bao gdm:

> Lép System.out: Ludng xut chuan dung dé hién thi két qua trén man hinh.

> Lép System.in: Ludng nhap chuan thuong dén tir ban phim va duoc dung dé doc
cac ky tu dir liu.

> Lép System.err: Py 1a ludng 15i chuan.
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Céc 16p ‘InputStream’ va ‘OutputStream’ cung cap nhiéu kha ning I/O khac nhau. Ca
hai 16p nay c6 cac 16p con dé thuc hién I/O thong qua cac ving dém bd nhd, cac tip
tin va dng din. Cac 16p con cua 16p InputStream thyuc hién dau vao, trong khi cac 16p
con cua 16p OutputStream thyc hién két xuat.

9.3G0i java.io

Céc luong h¢ thong rét c6 ich. Tuy nhién, chung khong di manh dé dung khi img pho véi
/O thyc t€. Goi java.io phai dugce nhap khau vi muc dich nay. Chung ta s€ thao luan tim
hiéu ve céac 16p thude goi java.io.

9.3.1 16p InputStream

Lop InputStream la mot 16p triru twong. N6 dinh nghia cach nhan dir lidu. Piém quan
trong khong nam & chd dir liéu dé tir dau, ma 1a nd co thé truy cap. Lop InputStream cung
cap mot s6 phuong phap dé doc va ding cac luong dir liéu dé lam dau vao. Cac phuong
thirc nay gitp ta tao, doc va xtr 1y cac ludng dau vao. Cac phuong thirc duoc hién trong
ban 9.1

Tén phuong thirc Mo ta

read() Poc cac byte dir licu tor mdt luéng. Néu
nhu khong dir liéu nao la hop 1€, n6 khoa
phuong thtrc. Khi mgt phuong thuc dugc
khoa, cac dong thuc hién dugc chd cho dén
khi dir li¢u hop I¢.

read (byte []) tra vé byte dugc ‘doc’ hay *-17, néu nhu két
thiic cua mot luong da dén. néd kich hoat
IOException néu 10i xay ra.

read (byte [], int, int) N6 ciing doc vao mang byte. N6 tra vé sb
byte thuc sy dugc doc. Khi két thic cua
mot ludng d3i dén. n6 kich hoat
IOException néu 15 xay ra.

available() Phuong phap nay tra vé s lugng byte c6
thé dugc doc ma khong bi phong toa. N6
tra vé sb byte hop 1&. N6 khong phai la
phuong thirc hop 1& dang tin cay dé thuc
hién tién trinh x ly dau vao.

close() Phuong thic nay dong ludng. N6 dung dé
phong thich moi tai nguyén két hop vei
luong Lu6n luén dong luong dé chic chan
rang ludng xir 1y dugc két thac. N6 kich
hoat IOException néu 15i xay ra.

mark() Danh déu vi tri hién tai ctia luong.

markSupporte() tra vé gia tri boolean néu 1 ludng c6 hd tro
cac kha nang mark va reset hay khong. N6
tra vé dung néu ludng hd trg nd bing
khong 12 sai.

reset() Phuong thirc nay dinh vi lai luéng theo vi
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tri dugc danh diu chot. N6 kich hoat
IOException néu 101 xay ra.

skip() Phuong thirc ndy bo qua ‘n’ byte dau vao.
>-n’ chi dinh sb byte dugc b qua. N6 kich
hoat IOException néu 156i xay ra. Phuong
thire nay st dung dé di chuyén t6i vi tri dic
biét bén trong ludng dau vao.

Table 9.1 InputStream Class Methods

9.3.2 Lép OutputStream
Lop OutputStream cling la 16p triru tuwong. N6 dinh nghia cach ghi cac 1§ét Xudt ‘dé'n
ludng. N6 cung cap tép cac phuong thire tro gilp tao ra, ghi va xur Iy két xuat cac luong.
Céc phuong thirc bao gdm:

Tén phuong thirc Mo ta
write(int) Phuong thirc nay ghi mét byte
write(byte[]) Phuong thirc nay phong toa cho dén khi

mot byte dugc ghi. lu(‘A)’ng chd cho dén khi
tac vu ghi hoan tat. No kich hoat
IOException néu 101 x4y ra.

write(byte[],int,int) Phuong thuc nay cling ghi mang cac byte.
L&p OutputStream dinh nghia ba dang qua
tai ciia phuong thirc nady dé cho phép
phuong thirc write() ghi mdt byte riéng 1€,
mang cac byte, hay mdt doan cua mot
mang.

flush() Phuong thuc nay xa sach lqéng. , )
dém dir li¢u dugc ghi ra ,1u6r~1g két xuat. No
kich hoat IOException n€u 101 xay ra.

close() Phuong thirc dong ludng.

N6 duoc dung dé gidi phong moi tai
nguyén két hop voi ludng. N6 kich hoat
IOException néu 15i xay ra.

Bang 9.2 Cac phwong thire 16p OutputStream

9.3.3 Nhip va xuit mang byte

Céc l6p ‘ByteArraylnputStream’ va ‘ByteArrayOutputStream’ st dung cac dém
bd nhd. Khong can thiét phai ding chung véi nhau.
» L6p ByteArraylnputStream
Lép nay tao ludng dau vao tir bo nhd dém. N6 1a mang céc byte. Lop nay khong hd tro
cac phuong thirc méi. Ngugc lai né chay de cac phuong thirc cua 16p InputStream nhu
‘read() °, ‘skip()’, ‘available()’ va ‘reset()’.

» Lo&p ByteArrayOutputStream
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Lop nay tao ra luong két suét trén mot mang cac byte. No cing cung cap cac kha ning bd
sung dé mang két suat tang truong nham muc dich chira chd cho mang duoc ghi. Lp nay
cling cung cap cac phuong thirc ‘toByteArrray()” va ‘toString()’. Ching dugc dung dé
chuyén d6i ludng thanh mot mang byte hay dbi tuong chudi.
Lop ByteArrayOutputStream ciing cung cap hai phuong thirc thiét 1ap. Mot chap nhan
mot d6i s6 sb nguyén dung dé 4 an dinh mang byte két xuat theo mot kich c& ban dau. va
thr hai khong chap nhan dbi sb nao, va thiét 1ap dém két xuét voi kich thudc mic dinh.
16p ndy cung cép vai phuong thirc bd sung, khong dugc khai bao trong OutputStream:

= reset()

Thiét 1ap lai két xuat ving dém nham cho phép tién trinh ghi khoi dong lai tai dau

vung dém.

= size()

Tra vé sb byte hién tai da dugc ghi toi ving dém.

= writeto()

Ghi ndi dung cta vung dém két xut ra luéng xuét da chi dinh. Bé thuc hién, n6 chép

nhan mot ddi twong cua 16p OutputStream 1am ddi sb.

Chuong trinh 9.1 sir dung 16p ‘ByteArraylnputStream’ va ‘ByteArrayOutputStream’ dé
nhap va xuat:

Program 9.1

import java.lang.System;
import java.io.*;

public class byteexam

{

public static void main(String args[]) throws IOException
{

ByteArrayOutputStream os =new ByteArrayOutputStream();
String s ="Welcome to Byte Array Input Outputclasses";
for(int i=0; i<s.length( );i++)
o0s. write (s.charAt(i) ) ;
System.out.println("Output Stream is:" + 0s);
System.out.println("Size of output stream is:"+ o0s.size());
ByteArraylnputStream in;
in = new ByteArraylnputStream(os.toByteArray());
int ib = in.available();

System.out.println("Input Stream has :" + ib + "available bytes");
byte ibufl ] = new byte[ib];
int byrd = in.read(ibuf, 0, ib);

System.out.println("Number of Bytes read are :" + byrd);
System.out.println("They are: " + new String(ibut));
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Hinh 9.1 Xuit hi¢n két xuit ciia chwong trinh:

[ CAWINNTAS yetem 32\ cmed eice

ud‘af‘ludult:?\iaua hyteesan
11:::?: 1;13 En.rl.r-* Arrayw Input l'lutpul.::ln...r' TRy

Bize of  aubput
Input Straan ¥ A le bytes'

Humber ‘of Butes  read:: i 1

They. Are: Welcome ‘to-Byte frray: Inpot Uut;.uut{.'!. zesl

E=‘~{'-l:rl.l.'l"ﬂl.¢‘ \.1. orE=JavasNodule®: - X!

Hinh 9.1: st duyng 1 sit dung lop ‘ByteArraylnputStream’
‘ByteArrayOutputStream’ cho nhéap va xuat.

9.3.4 Nhap va xuét tp tin
Java hd tro cac tic vu nhdp va xuét tap tin v6i su trg gitp cac 16p sau day:
> File
» FileDescriptor
» FilelnputStream
» FileOutputStream

va

Java ciing hd tro truy cdp nhdp va xuit ngdu nhién hodc truc tiép bang cac 16p

‘File’, FileDescriptior’, va ‘RandomAccesFile’.

» Lop File

Lép nay duoc sir dung dé truy cap cac dbi twong tap tin va thu muc. Céc tap tin
dat tén theo qui udc dit tén tap tin cua hé diéu hanh chu. Cac qui udc nay dugc
g0i riéng bang cac hing 16p File. Lop ndy cung cip céc thiét 1ap cac tap tin va cac
thu muc. Céc thiét 1ap chap nhan cac dudng dan tap tin tuyét dbi 1an twong ddi
cung cac tap tin va thu muyc. Tat ca cac tac vu thu muc va tap tin chung dugc thuc

hién thong qua cac phuong thire truy cap cua 16p File.
Cac phuong thirc:
= Cho phép ban tao, xo04, ddi tén cac file.
= Cung cép kha ning truy cap tén dudng dan tap tin.
= X4c dinh di twong c6 phai tap tin hay thu muc khong.
= Kiém tra su cho phép truy cap doc va ghi.

Gidng nhu cac phuong thic truy cép, cic phuong thirc thu muc ciing cho phép
tao, xod, dat tén lai va lit ké cac thu myc. Cac phuong phap nay cho phép cac
cay thu muc dang chéo bang cach cung cap kha nang truy cap céc thu muc cha va

thu muc anh em.

» Lép FileDescriptor

L&p nay cung cap kha nang truy cap cac mo ta tip tin ma hé diéu hanh duy tri khi cac
tap tin va thu muc dang dugc truy cép. Lop nay khong cung cap tam nhin d6i voi
thong tin cu thé do hé diéu hanh duy tri. N6 cung cip chi mot phuong thirc ¢é tén

‘valid()’, gitip xac dinh mot di tugng mo ta tap tin hién c6 hop 18 hay khong.
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» Lop FilelnputStream

Lép nay cho phép doc dau vao tir mot tap tin dudi dang mot ludng. Cac ddi tuong cua
16p nay dugc tao ra nho dung mdt tap tin String, File, hodc mot ddi tuong
FileDescriptor 1am mot dbi s6. Lép nay chdéng 1én cac phuong thic cua 16p
InputStream. N6 ciing cung cap cac phuong thirc ‘finalize()’ va ‘getFD()".

Phuong thirc “finalize()* dugc dung dé dong ludng khi dang dugce bd gom rac Java xir
ly. Phuong thirc ‘getFD()’ tra vé d6i tuong FileDescriptor biéu thi su két ndi dén tap
tin thuc té trong hé tap tin dang duoc ‘FileInputStream’ sir dung.

» Lop FileOutputStream

L6p nay cho phép ghi két xuit ra mot ludng tap tin. Cac ddi tugng cua 16p nay ciing
tao ra st dung cac ddi twong chudi tén tap tin, tap tin, FileDesciptor lam tham s6. Lop
nay chong 1én phuong thic ciia 16p OutputStream va cung cip phuong thirc
‘finalize()’ va getFD().

Chuong trinh 9.2

import java..io.FileOutputStream;
import java.io.FileInputStream;
import java.io.File;

import java.io.IOException;
public class fileioexam

{

public static void main(String args[ ]) throws IOException
{

// creating an output file abe.txt
FileOutputStream os = new FileOutputStream("abc.txt");
String s = "Welcome to File Input Output Stream " ;
for(int i = 0; i< s.length( ); + +1) .
os. write(s.charAt(i));
os.close();
IT opening abc.txt for input
FileInputStream is = new FileInputStream("abc.txt");
int ibyts = is.available( );
System.out.println("Input Stream has " + ibyts + " available bytes");
byte ibuf] ] = new byte[ibyts];
int byrd = is.read(ibuf, 0, ibyts);
System.out.println("Number of Bytes read are: " + byrd);
System.out.println("They are: " + new String(ibuf));
is.close();
File fl = new File("abc.txt");
fl.delete();

H
H

Hinh 9.2 hién ket xuat ctia doan ma nguon trén:
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R CAWINNTAS yatend2\cmd e i EEE

ExxCourzessGore—JjavasHodule®>java Fileioexan
Input Strean haz 36 available hytes

Hunber of Butes read are = 35

Ihey are: Holcoms to File Input ﬂm.put Stweam

E:"-..ﬂn.u poessore- J“' k™, Hndn_l_ ]_(:_"j‘ »

Hinh 9.2 sir dung FileInputStream, FileOutputStream, va cac 16p File

9.3.5 Nhap xuit di loc
Mot “Filter’ 1a mot kiéu luéng stra d6i cach diéu quan mot luéng hién ton tai. Céac 16p, céac
ludng nhép xuat da loc cua java s€ gitp ta loc I/O theo mot s6 cach. V& co ban, cac bo loc
nay dung dé thich tng cac ludng theo cac nhu cau cua chuong trinh cy thé.
B6 loc nam giita mot ludng nhap va mot ludng xuét. N6 thye hién xu 1y mot tién trinh
dac bi¢t trén cac byte duoc truyen tr dau vao dén két xuat. Cac bd loc c6 thé ph01 hop
thuc hién day tudn tu cac tuy chon loc ¢ d6 moi bo loc tac dong nhu két xuét ciia mot bd
loc khac.
» Lop FilterInputStream
bay la 16p trau tugng. NO la cha cua tat ca cac 16p luong nhap da loc. Lop nay cung
cap kha nang tao ra mot luong tur luong khac. Mot ludng c6 thé duge doc va cung cap
dudi dang két xuat cho ludng khac. Bién ‘in’ dugc sir dung dé 1am diéu nay. Bién nay
dugc dung dé duy tri mot ddi tuong tach biét cua 16p InputStream. Lop
FilterInputStream dugc thiét ké sao cho c6 thé tao nhiéu bd loc két xich [chained
filters]. Dé thyc hién diéu nay chung ta dung vai tang long ghep dén lugt moi 16p &
truy cap két xuat cua 16p trude d6 voi sy tro gitip cua bién ‘in’.

» Lop FilterOutputStream

L6p nay 1a mot dang bo trg cho 16p FilterInputStream. N6 1a 16p cha cua tit ca cac
16p ludng xuat da loc. Lép nay twong tu nhu 16p FilterInputStream ¢ chd n6 duy tri
d6i tuong cta 16p OutputStream 1am mot bién “out’. Dit liéu ghi vao 16p nay co thé
stra ddi theo nhu cau dé thuc hién tac vu loc va sau d6 duge chuyén gui toi ddi tuong
OutputStream.

9.3.6 I/O ¢6 1ap vung dém

Ving dém 1a kho luu trir dit liéu. Chung ta c6 thé iy dit liéu tir ving dém thay vi quay
tré lai nguén ban dau cua dit liéu.

Java st dung co ché nhép/xuét c6 1ap vung dém dé tam thoi 1ap cache dir liéu dugc doc
hodc ghi vao/ra mot ludng. N6 gitip cac chuong trinh doc/ghi cac lwong dir 1iéu nhé ma
khong tac dong nguoc 1én kha ning thyc hién cua hé thong.

Trong khi thuc hién nhap c6 1ap vung dém, sb lugng byte 16n dugc doc tai thoi diém nay,

va luu trir trong mot ving dém nhap. khi chuong trinh doc ludng nhap, cac byte dir lidu
dugc doc tir ving dém nhap.
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Tién trinh 1ap vung dém két xuét cling thyc hién tuong tu. khi dit liéu dugc mdt chuong
trinh ghi ra mot luéng, dit liéu két xuat duoc luu trit trong mdt vung dém xuét. Dit liéu
duoc luu trir dén khi ving dém tro nén day hodc cac ludng két xuat dugc xa trong. Cudi
cung két xut c6 1ap vung dém duoc chuyén gui dén dich cia ludng xuét.

Céc b0 loc hoat dong trén vung dém. Vung dém dugc phan bd ndm gitta chuong trinh va
dich cua luong c6 1ap vung dém.

» Lop BufferedInputStream
Lop nay ty dong tao ra va chua dung vung dém dé hd tro vung dém nhap. Nho do
chwong trinh c6 thé doc dit liéu timg ludng theo byte mot ma khong anh huong dén kha
nang thyc hién cua hé théng. Bai 16p ‘BufferedInputStream’ 1a mot bd loc, nén cé thé ap
dung n6 cho mot s6 dbi twong nhét dinh cta 16p InputStream va ciing cé thé phdi hop véi
cac tap tin dau vao khac.
Lép nay sir dung vai bién dé thuc hién cac co ché lap ving dém dau vao. Cac bién nay
dugc khai bao 1a protected va do d6 chuong trinh khong thé truy cp truc tiép. Lop nay
dinh nghia hai phuong thirc thiét 1ap. Mot cho phép chi dinh kich ¢& cuia ving dém nhap
trong khi do phuong thire thiét 1ap kia thi khong. Nhung ca hai phuong thice thiét lap déu
tiép nhan dbi twong cuia 16p InputStream va OutputStream lam d6i sb. 16p nay chdng 1én
cac phuong thirc truy cap ma InputStream cung cap va khong 1am nay sinh bét ki phuong
thirc mai nao.
Lop BufferedInputStream. Lop nay cting dinh nghia hai phuong thic thiét 1ap. né cho
phép chi dinh kich c& cua vang dém xuét trong mot phuwong thirc thiét 1ap cing nhu cung
cdp mot kich c¢& ving dém ngdm dinh. N6 chong 1én tit ca cac phwong thirc cua
OutputStream va khong 1am néy sinh bat ki phuong thirc nao.

Chuong trinh 9.3 dudi ddy mé ta cach ding cac ludng nhap/xuat co lap ving dém:

Chuong trinh 9.3

import javalang. *

import java.io.BufferedInputStream,;
import java.io.BufferedOutputStream;
import java.io.FileInputStream;
import java.io.SequencelnputStream;
import java.io.IOException;

publicl class buff exam

{

public static void main(String args| ]) throws IOException
{
// defining sequence input stream
SequencelnputStream Seq3;
FileInputStream Fis 1 ;
Fisl = new FilelnputStream("byteexam.java");
FileInputStream Fis2;
Fis2= new FilelnputStream("fileioexam.java");
Seq3 = new SequencelnputStream(Fisl, Fis2);
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// create buffered input and output streams
BufferedInputStream inst;
inst .= new BufferedInputStream(Seq3);
BufferedOutputStream oust;
oust= new BufferedOutputStream(System.out);
inst.skip(1000);
boolean eof = false;
int bytent = 0;
while(!eof)
{
int num = inst.read();
if(num == -1)
{
eof =true;
}
else
{
oust.write((char) num);
+ + bytent;
H
}
String bytrd ,= String.valueOf(bytcnt);
bytrd + = "bytes were read";
oust.write(bytrd.getBytes(). 0, bytrd.length());

// close all streams.
inst.close();
oust.close();
Fisl.close();
Fis2.close();

}
j

Hinh 9.3 hi¢n két xuit ciia chwong trinh trén:

now Fi '|.-.-Jn'.--:r.';-:-!. roant ahc i
allablsd >;

Bunten.ount-printIn{"lnput Strean hag ™ ¢

hyto bkl 1 = new |-H.lli~|1i||y'l.'.=l;
int byed = dz.readidbuf; B, 1bytsd]

ut.printlnd* Munbor of ':S_I.'l"
sint Ilnd " Thay arses ™ @

Hinh 9.3 Str dung cac 16p viing dém ludng nhip va xuit.



9.3.7 Lop Reader va Writer
bay la cac lop trir twong. Chung nim tai dinh cua hé phan cach 16p, hd tro viée
doc va ghi céc luong ky tu unicode.java 1.1 thuc té da gidi thi¢u cac 16p nay.
» Lép Reader
L&p nay ho trg cac phuong thirc:

= read()

= reset()

= skip()

=  mark()

=  markSupported( )
= close()

Lép nay ciing hd trg phuong thic goi ‘ready()’. Phuong thirc nay tra vé gia tri kiéu
boolean néu 10 tac vu doc ké tiép co tiép tuc ma khong phong tod hay khong.

» Lop Writer

Lép nay hd trg cac phuong thirc:
« write( )
- flush()
= close()

9.3.8 Nhap/ xuét chudi va xau ky tu

Cac 16p ‘CharArrayReader’ va ‘CharArrayWriter’ cling tuong tu nhu cac 16p
ByteArraylnputStream va ByteArrayOutputStream 6 ch6 ching ho trg nhap/xuat tur cac
vung dém nhd. Céc 16p CharArrayReader va CharArrayWriter ho trg nhap/ xuat ky tu 8
bit.

CharArrayReader khong hd tro bd sung cac phuong phap sau day vao cac phuong thirc
cua 16p Reader cung cap. Lop CharArrayWriter bo sung cac phuong thure sau day vao céac
phuong thirc cua 16p Writer.

> reset()
thiét lap lai ving dém
> size()
tra vé kich c& hién hanh cta ving dém
» toCharArray( )
Tra vé ban sao mang ky tu cta ving dém xuat
» toString( )
Chuyén d6i ving dém xuét thanh mot dbi twong String
» writeTo()
Ghi ving dém ra mot ludng xut khéc.

Lép StringReader tro gitp ludng nhap ky tu tir mot chudi. N6 khong bd sung phuong
thirc nao vao l6p Reader.

Lép StringWriter tro gitp ghi ludng két xuat ky tu ra mot ddi twong StringBuffer. Lép
nay bd sung hai phuong thirc c6 tén 1a  ‘getBuffer( )* va ‘toString()’ . Phuong thirc
‘getBuffer( )’ tra vé dbi tuong StringBuffer twong tng voi ving dém xuét, trong khi do
phuong thire toString( ) tra vé mot bang sao chudi cia ving dém xuat.
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Chuong trinh 9.4 dudi ddy thuc hién cac tic vu nhap/xuat mang ky tu:

Chuwong trinh 9.4

import java.lang.System;

import java.io.CharArrayReader;
import java.io.CharArray Writer;
import java.io.IOException;
public class testl

{

public static void main(String args| ]) throws IOException

{
CharArrayWriter ost = new CharArrayWriter( );

String s = "Welcome to Character Array Program";

for(int i= 0; i<s.length( ); ++1) ;
osi.write(s.charAt(1));

System.out.printIn("Output Stream is: " + ost);
System.out.println("Size is: " + ost.size( ));

CharArrayReader inst;

inst = new CharArrayReader(ost.toCharArray( ));
int a= 0;

String Buffer sbl = new String Buffer(" ");

while((a = inst.read( )) !=-1)
sbl.append((char) a);

s = sbl.toString( );

System.out.println(s.length() + "characters were read");
System.out.println("They are:" + s);

Hinh 9.4 Hién két xuit chwong trinh:

e CAWINNT\SyeiemIPemd exe

'_*-H-:-dull:"j Fjawn testl
leome to Character fireay Progran
-

erE wern poad
Helocome to- Character Array Progsam

E:sCourzessbove=~javasHoduled ) e

Hinh 9.4 Cac tac vu nhép va xuit mang cac Ky tw
Chuong trinh 9.5 M0 ta tién trinh nhap/xuat chuoi.
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Chuwong trinh 9.5

import java.lang.System;
import java.io.StringReader;
import java.io.StringWriter;
import java.io.IOException;
import java.io. * ;

public class strioexam

{

public static void main(String args[ ]) throws IOException
{
StringWriter ost = new StringWriter( );
String s = "Welcome to String Input Output Program";
for(int i= 0; 1 <s.length( ); + +1)
ost.write(s.charAt(1)) ;
System.out.println("Output Stream is: " + ost);
StringReader inst;
inst = new StringReader(ost.toString( ));
int a= 0;
StringBuffer sb1 = new StringBuffer(" ");
while((a = inst.read( )) ! =-1)
sbl.append((char) a);
s = sb1.toString( ); ,
System.out.println("No of characters read: " +s.length( ));
System.out.println("They are: " + s);

}

Hinh 9.5 Hién két xuit chwong trinh:

_§ CAWIHNT \Syrtem I\ cmd exe

Courzassore—Java -MHodule?>ia
& g2 Walcome to
Mo of characterz pead @ 3%
Thay are Welcome to Etring Input Oucput -Progran

EiSConroeesCore=javasHndula®y_

Hinh 9.5 Nhip va xuit sau chudi

9.3.9 Lop PrinterWriter
L6p “PrintStream’ thyc hién viée két xuét dir liéu. Lép nay co cac phuong thirc bd sung,
trg gitp cho vi¢e in an dit li¢u co ban.

Lép PrinterWriter’ 13 mot thay thé ctia 16p PrinterStream. N6 thuc té cai thién 16p
PrinterStream bang cach dung dau tach dong phu thudc nén tang dé in cac dong thay vi

76



ky tu “\n’. L6p ndy ciing cap hd tro cac ky tu Unicode so véi PrinterStream. Phuong thirc

‘checkError( )’ duoc st dung kiém tra két xudt duoc xa sach va va duogc kiém ra cac 15i
Phuong thirc setError( ) dugc st dung dé thiét 1ap 15 diéu kién. Lép PrintWriter cung cap
viéc hd tro in 4n cac kiéu dir liéu nguyén thuy, cic mang ky tu, cac sau chudi va cac dbi
tuong.

9.3.10 Giao dién Datalnput

Giao dién Datalnput dugc str dung dé doc cac byte tir ludng nhi phan va xay dung lai cac
kiéu dit liéu dang nguyén thuy trong Java.

Datalnput ciing cho phép chung ta chuyén d6i dit liéu tir dinh dang stra d6i UTF-8 t6i
dang sau chudi. Chuan UTF cho dinh dang chuyén d6i Unicode. N¢ 1a kiéu dinh dang dat
biét giai mi cac gia tri Unicode 16 bit . UTF lac quan ¢ mirc thap gia 1ap trong hau hét
cac truong hop, muc cao 8 bit Unicode s& la 0. Giao dién Datalnput dugc dinh nghia la
s6 cac phuong thirc, cac phuong thirc bao gém viéc doc cac kiéu dir liéu nguyén thuy
trong java.

Bang 9.3 tom lugt vai phuong thire. Tt ca cac phuong thirc dugc kinh hoat IOException
trong truong hop 101:

Tén phuong thire Mo ta
boolean readBoolean( ) DPoc mét byte nhép, va tra vé diing néu byte
d6 khong phai 13 0, va sai néu byte d6 13 0.
byte readByte( ) Doc mot byte
char readChar( ) Poc va tra vé mot gia tri ky tu
short redShort( ) Doc 2 byte va tra vé gia tri short
long readLong( ) Doc 8 byte va tra vé gia tri long.
float readFloat( ) doc 4 byte va tra vé gia tri float
int readInt( ) Doc 4 byte va tra vé gia trj int
double readDouble( ) Doc 8 byte va tra vé gia tri double
String readUTF( ) Poc mot sau chudi
String readLine( ) Poc mot dong van ban

Bang 9.3 Cac phwong thirc ciia giao dién Datalnput

9.3.11 Giao dién DataQutput

Giao dién DataOutput duoc str dung dé xay dung lai cac kiéu dir liéu nguyén thuy trong
java vao trong day céac byte. nd ghi cac byte nay lén trén luong nhi phan.

Giao dién DataOutput ciing cho phép ching ta chuyen d6i mot sau chudi vao trong java
dugc sira d6i theo dinh dang UTF-8 va ghi no vao ludng.

Giao dién DataOutput dinh nghia s6 phuong thirc dugc tom tat trong bang 9.4. Tt ca cac
phuong thirc s€ kich hoat IOException trong truong hop 10i.

Tén phuwong thirc

M0 ta

void writeBoolean(Boolean b)

Ghi mét gié tri Boolean vao ludng
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void writeByte(int value) Ghi gia tri 8 bit thap

void writeChar(int value) Ghi 2 byte gia tri kiéu ky tu vao ludng

void writeShort(int value) Ghi 2 byte, biéu dién lai gi4 tri dang short
void writeLong(long value) Ghi 8 byte, bicu dién lai gia tri dang long
void writeFloat(float value) Ghi 4 byte, biéu dién lai gia tri dang float
void writelnt(int value) ghi 4 byte

void writeDouble(double value) Ghi 8 byte, biéu dién lai gia tri dang double
void writeUTF(String value) Ghi mét sau dang UTF t6i ludng.

Béang 9.4 Cac phwong thirc ciia giao dién DataOutput
9.3.12 Lép RandomAccessFile

Lép RandomAccessFile cung cip kha ning thuc hién I/O theo mét vi tri cu thé bén trong
mot tap tin. Trong 1&p nay, dir liu cod thé doc hoac ghi & vi tri ngﬁu nhién bén trong mot
tap tin thay vi mot kho luu trit thong tin lién tuc. hon thé nita 16p nay cé tén
RandomAccess. Phuong thuc ‘seek( )’ hd tro truy cap ngau nhién. Két qua 13, bién tro
tuong (g véi tap tin hién hanh c6 thé 4n dinh theo vi tri bat ky trong tap tin.

Lép RandomAccessFile thuc hién ca hai viéc nhap va xuit. Do vy, c6 thé thyc hién I/O
bang cac kiéu dit liéu nguyén thuy. Lop nay ciing hd tro cho phép doc hodc ghi tap tin co
ban, diéu nay cho phép doc tap tin theo ché do chi doc hoic doc-ghi. tham sé ‘r’ hoic
‘rw’ dugc gan cho 16p RandomAccessFile chi dinh truy cap ‘chi doc’ va ‘doc-ghi’. Lop
nay giéi thiéu vai phuwong thirc méi khac véi phuong phap di thira ké tir cac 16p
Datalnput va DataOutput.
Céc phuong thirc bao gom:

> seek()

Thiét 1ap con tro tap tin téi vi tri cy thé bén trong tap tin.

» getFilePointer()

Tréa vé vi tri hién hanh cta con tré tap tin.

> length()

Tra vé chidu dai ctia tap tin tinh theo byte.

Chuong trinh dudi ddy minh hoa cach dung 16p RandomAccessFile. N6 ghi mt gia tri
boolean, mot int, mot char, mot double t6i mot file o tén ‘abe.txt’. No sir dung phuong
phap seek( ) dé tim vi tri dinh vi 1 bén trong tap tin. Sau d6 né doc gia tri sb nguyén, ky
tu va double tir tap tin va hién thj ching ra man hinh.

Chuong trinh 9.6

import java.lang.System;

import java.io.RandomAccessFile;
import java.io.IOException;
public class mdexam

{

public static void main (String args[ ]) throws IOException

{
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RandomAccessFile rf;

rf=new RandomAccessFile("abc.txt", "rw");
rf. writeBoolean(true);

rf. writelnt( 67868) ;

rf.writeChars("J");

rf. writeDouble(678.68);

/ / making use of seek( ) method to move to a specific file location
rf.seek(l);

System.out.println(rf.readlnt( ));
System.out.println(rf.readChar( ));
System.out.println(rf.readDouble( ));
rf.seek(0);
System.out.println(rf.readBoolean( ));
rf.close( );

}

b
Hinh 9.5 Hién két xuét chwong trinh:

U5 CAWINNT S yatem32\cmd. axo

ExwCouprsessCore—favasModule? >java rndexan
CARELE O

E:%CourseasCore—jave~Module? >

Hinh 9.6: Lép RandomAccessFile

9.4G06i java.awt.print
Day 1a g6i méi ma java JDK 1.2 cung cip. N6 thay thé kha ning in ciia JDK 1.1. N6 bao
gdm diy cac giao dién:

> Pageable

» Printable

» PrinterGraphics
Giao dién ‘Pageable’ dinh nghia cac phwong thirc duogc sir dung cho dbi twong mé ta lai
cac trang s& dugc in. N6 ciing chi dinh s6 luong trang s& duoc in ciing nhu s& duogc in
trang hién hanh hay mot mién trang.

Giao dién ‘Printable’ chi dinh phuong thue print( )dugc dung dé in mot trang trén mot
doi tugng Graphics.

Giao dién ‘PrinterGraphics* cung cip kha ning truy cap ddi twong ‘PrinterJob’. N6 cung
cap cac 10p sau day:

> Paper

> Book

> PageFormat

79



» Printerjob ) ) i
Lop ‘Page’ dinh nghia cac dac tinh vat 1y ctia gidy in. Ngoai ra nd cling cung cap kho
giay va vung vé.

L6p ‘Book’ 1a mét 16p con cia dbi tugng duy tri mot danh sach cac trang in. Lép nay
cling cung cap cac phuong thuc dé bo sung va quan 1y cac trang ciing nhu thyuc thi giao
dién Pageable.

L6p ‘PageFormat’ dinh nghia 1& cua trang nhu cac 1& “Top’, ‘Bottom’,’Left’ va ‘Right’.
N6 ciing chi dinh kich ¢& va huéng in nhu ‘Portait’ (kho doc) hoac ‘Landscape’ (kho
ngang).

L6p “Printerjob’ 1a mot 16p con cuia dbi lugng khai tao, quan 1y, va diéu khién yéu cau
may in. L&p nay cling chi dinh cac tinh chat in.

Dudi day 1a ngoai 1¢ va 16i ma géi java.awt.print kich hoat:
» PrinterException
> PrinterlOException
» PrinterAbortException

‘PrinterException‘ mé rong 16p java.lang.Exception nham cung cip mét 16p co s& dé in
cac ngoai I¢ lién quan.

‘PrinterlOException’ mé rong 16p ‘PrinterException’ néu rd mot 16i trong I/O.

‘PrinterAbortException’ 1 16p con cua 16p PrinterException néu rd khéi in di duoc bod
ngang.

80



Tém tit budi hoc

> Mot ludng 1a mot 16 trinh qua d6 dit liéu di chuyén trong mot chuong trinh java.

> Khi mot ludng dit liéu duge giri hodc nhan.Chung ta xem né nhu dang ghi va doc
mot luéng theo thir tu néu trén.

> Ludng nhap/xuit bao gdm cac 16p sau day:

o Lé&p System.out
o L&p System.in
o Lop System.err

» Lop InputStream la mét 16p triru tuong dinh nghia cach nhan dir li¢u.

> Lop OutputStream ciing 13 16p triru tugng. N6 dinh nghia ghi ra cac ludng duoc
két xuat nhu thé nao.

> L&p ByteArrayInputStream tao ra mot ludng nhap tir ving dém bo nhé trong khi
ByteArrayOutputStream tao mot ludng xuat trén mot méing byte.

> Java ho tro tic vu nhap/xudt tap tin voi su trg gitp cua céac File, FileDescriptor,
FileInputStream va FileOutputStream.

> Céc 16p Reader va Writer 1a 16p triru twong hd tro doc va ghi cic ludng ky tu
Unicode.

» CharArrayReader, = CharArrayWriter = khac  vo6i  ByteArraylnputStream,
ByteArrayOutputStream hd trg dinh dang nhap/xuat 8 bit, Trong khi
ByteArrayInputStream, ByteArrayOutputStream hd trg nhap/xuét 16bit.

> Lép PrintStream thyc thi mot két xuat. 16p nay c6 phuong thirc bo sung, gitp ta in
céc kiéu dir liéu co ban.

> L&p RandomAccessFile cung cép kha ning thyuc hién 1/O t6i vi tri cu thé trong
mot tap tin.
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Kiém tra mirc do tien b

| 1a cac dan dng (pipelines) dé giri va nhan thong tin trong cac chuong
trinh java.

p Y —— 13 ludng 13i chuan.

3. Phuong thtc ------------- doc cac byte dit liéu tir mot ludng.

4. Phuong thuc ------------- tra vé gia tri boolean, néu rd ludng cd hd trg cac kha

nang mark va reset hay khong.

5. Phuong thic ------------ xa sach ludng.

6. Nhap/xuit mang byte sir dung cac 16p --- va

7. Lop ----------—---- duoc st dung truy cip cac dbi twong thu muc va tap tin.
- J—— 12 mot khi chua dé luu giir dir liéu.
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Bai tap
1. Viét chuong trinh nhan mot dong vin ban tir ngudi dung va hién thi doan vin ban
d6 1én man hinh.
2. Viét chuong trinh sao chép ndi dung mot tép tin t6i tap tin khac.

3. Viét chuong trinh tao ra mét tap tin truy cip ngiu nhién. két xuat hién thi phia

iHr_ulinn:l ¥ "

dudi day.

|Mama Tesna
| IntEmal marks 7B
i Enmtarnal marks TE
|| Projact wark ]

e i L -,;___:;.:__.__'.j

Céac ban ghi nén duogc luu & dang tap tin ‘.dat’, vi vady nguoi dung truy cap ching
nhanh hon.
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THU'C THI BAO MAT
Muc tiéu bai hoc:
Cubi churong nay ban c6 thé
Mo ta vé cong cu JAR
Tao va xem mdt file JAR, va liét ké va trich rat ndi dung cua file.
Str dung chir ky dién tir (Digital Signatures) dé nhan dang Applets
Tao bo cong cu khoa bao mat (Security key)
Lam viéc voi chimg chi sb (Digital Certificate)
Tim hiéu vé goi Java.security

VVVYYYVY

10.1 Giéi thiéu:

Trong phan nay, chiing ta s& tim hiéu chi tlet vé bao mat Java applet. Chung ta cing thao ludn
v€ m6 hinh bao mét JDK 1.2 dap ing nhu cau ngudi dung va nha phat trién.

Java 1a mot ngdn ngir 1ap trinh dau tién goi cac chuong trinh khong tuong tac nhu céc file vin
ban, file anh va cac thong tin tinh thong qua World Wide Web. Céc chuong trinh nay, khong
gidng nhu chuong trinh CGI, dugc chay trén hé thong ctia ngudi ding, hon 1a chay trén may
chu Web (Web server). Bdo mat Java Applet 1a su quan tdm chinh gitta nguoi dung va nha
phat trién applet. Thiét tinh bao mat trong applet ¢ thé dan t6i sira d6i hodc phoi bay céc dir
li¢u nhay cam. Mo hinh bao mat cia Java 2, hoac JDK 1.2 rat hitu ich cho nguoi dung, cling
nhu cho nha phat trién. N6 giup ngudi ding duy tri mirc d6 bao mat cao. Trong chuong nay,
chung ta s€ hoc mé hinh bao mat JDK 1.2.

10.2 Cong cu JAR:

Mot file JAR 1a mét file Iuu trir dugc nén do cong cu luu trit Java tao ra. File nay tuong tu
nhu chuong trinh PKZIP. N6 chira nhiéu file trong mot file luu trit. Piéu nay cho phép tai
trong trinh duyét hiéu qua. Dung mdt jar vi mot applet cai tién dang ké kha ning thuc hién
cua trinh duyét. Vi tAc ca céc tat ca céc file dugc bién dich trong mot file don, trinh duyét chi
can thiét 1ap két ndi HTTP véi web server. Nén file giam 50% thoi gian tai file.

Dé khai dong cong cu JAR, dung cu 1énh sau tai dau nhic 1énh:

jar [options[[manifest] jar-file input-file(s)

Tuy chon M6 ta

Tao ra mét luu trir moi

Ghi vao bang ni dung cho luu triv

Trich dan file ¢6 tén tir luu trix

Tao nguon xuat da dong (verbose output) trén mot 16i chuan

Xac dinh tén file luu trir

Bao ham thong tin ching thuc tir cac file chiing thyc xac dinh

Luu trit chi ‘use no zip’ nén

Zlo|B|=|<|®]|~]|0o

Khoéng tao cac file chiing thyc cho cac muc (entries).

Bang 0.1. cong cu jar

Mot file chung thuc chtra thong vé cac file luu trix. File nay la mot tuy chon. Tham chi file
khong xac dinh thi JAR ciing tu ddng tao ra. File jar dugc dung nhu céc luu trit. File nay phai
co ph?m mo rong 1a ‘.jar’ dugc xac dinh tai dong I¢nh. File dau vao (input-file) 1a danh sach
phan cach cac file dugc dit trong luu trit. Netscape Navigator va Internet Explorer ho tro file
JAR.

Cau lénh sau luu trit tat ca cac file class va file java bao gém trong mot thu muc xac dinh vao
mot file jar goi 1a ‘pack’
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jar cf pack.jar *.class *.java
I Tén céu 1énh

Tao moét luu trir méi

>
> Xac dinh luu trix

p Tén file

P Cic file duge luu trix

Hinh 10.1 I¢énh jar

Dung 1énh sau tai ddu nhic liét ké cac file trong file ‘pack.jar’
jar tf pack.jar

Tuy chon nay duoc str dung cho bang ndi dung luu trir

»  Tuy chon xac dinh tén file luu trit

Hinh 10.2 Liét ké cac file trong file pack.jar

Dé gop file luu trit “pack.jar vao trong mot applet, md trang HTML, va thém thudc tinh
ARCHIVE="pack.jar’ vao thé applet, nhu sau:

<applet code="exr7.class” ARRCHIVE="pack.jar” height=125
width=350></applet>

Thudc tinh s& chi cho trinh duyét nap luu trit ‘pack jar’ dé tim file ‘exr7.class’
Cau Iénh sau trich rut cac file dugc nén trong file pack.jar:
jar xvf pack.jar
Muc chon ‘x’ cho phép ban trich rit ngi dung cua file.
10.3 Chir ky dién tir (Digital Signature) cho dinh danh cac applet:

Trong java, bao mat applet trén web la phén rat quan trong. Hacker co thé viét cac applet

nguy hiém xuyén thung hang rao bao mat. Vi thé, applet han ché su can thiét cta cac ngdn

ngit. Applet khong hd trg mot s6 nét dat trung sau:
> Poc va ghi file tir hé théng noi applet dang chay.
> LAy thong tin vé mot file tir hé thong
» Xoa mot file tir hé théng.

Java 2 c6 thé thuc hién tat ca cac dac diém trén, voi cac applet cung cap tir mét nha cung cap

applet tin cdy, va duoc ky danh sb (digitally signed).
Hinh sau minh hga qua trinh ma ho4 khoa
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Eeceiver’s Public key

Sends plain text

_Encryption> Encrypted Text

Sendsz plain text

Receiver's Private key

Hinh 10.3. M4 hoa dwa trén cac khoa

Trong hinh trén, khoa cong cong (public keys) dugc dung ma hoa va gidi ma. Cung y tudng
dugce st dung cho chir ky s6, thém céc tinh nang b6 sung.
Mot chit ky s6 12 mot file ma hod cung cép chuong trinh nhan dang chinh xac ngudn goc cia
file. Khoa bi mat tinh gia tri tir file applet. Ngudi giit khoa bi mat kiém tra ndi dung cia déi
tuong. _
Trong dinh danh s, mot khoa riéng (private key) dugc sir dung dé ma hoa, va khoa cong
cong, dugc dung giai ma. Trong khi ky danh (sign) mét dbi tugng, nguoi ky danh dung thuat
toan tom lugc thong bao nhu MD5 dé tinh bang tom lugc cua dbi tuong. Bang tom luoc dugc
dung nhu 13 déu tay cho dbi twong. bang tom lugc 1an luot duge ma hoa dung khoa riéng, dua
ra chtr ky dién tir ciia ddi twong. Khoa cong cong ciia bo ky duyét ding dé ma hoa chit ky va
kiém tra chung. Két qua cua su giai ma, gia tri tom luoc dugc dua ra. Gid tri tom luoc cua dbi
tugng dugce tinh va so sanh véi gia tri tom luge dugc giai ma. Néu gia tri tom lugc (digest)
ctia d6i twong va gia tri tom luge duge méd hoa khép voi nhau, chit ky duoc duoc xac nhan.
Tai li¢u mo ta chir ky dugc goi 1a “Chiang thuc” (Certificate)
Thiét 14p sy uy thac (trust), nhan dang applet duoc ching nhan. Chimg nhan cac thuc thé cac
sir dung khoa cong cong dat biét. Quyén chimng thuc (a certificate authority) dugc ding thuc
hién chiing nhan. Nhan dugc dugc chung thuc tir mdt CA (Certificate Authority), applet phai
d¢ trinh tai liéu chimg thuc sy nhén dang cta no.
Hién gio cac cong ty dua ra cac dich vu xac nhén ching thyc sau:

» VeriSign

» Chung thuc Thawte
Ban c6 thé thiét 18p cac muc bao mat khac nhau. Mot applet co thé dua ra su uy thac hoan
toan, hodc khong uy thac, véi sy giap d& cua tap cac 16p goi 1a “Quyén” (Permissions).
Nhung nhin chung, mdi applet dwoc gidi han mot cach day du, trir khi nha phat trién ky danh
applet. Diéu nay thiét 1ap cho nha phat trién dang tin ciy.

10.4 Khoa bido mat Java (Java Security key).
Chung ta can tao 3 cong cy, ten 1a, ‘jar’, ‘jarsigner’, va ‘keytool’, truge khi dung cac applet
ky danh. Ching ta can tao cap khoa cong cong/riéng, va lam cho nd tré nén san sang voi
cong cu jarsigner.
Bay gio, chung ta s€ tao cac cong dung cuia keystore.
» Keystore (Luu trit khod) ) )
Keystore 1a mt co s¢ dit liéu khod, chtra cac chiing thuc s6 dung dé nhén dang cac gia tri
khoa cong cong.

» Keytool (Cong cu khod)
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Keytool 1a cong cu khoa bao mat cia java, tao va quan ly khoa cong cong, khoa riéng, va cac
ching thuc bao mat. No ciling co thé thuc hién:

o Quan ly cap khod cong cong/riéng

o Luu trit cac khod cong cong

o Dung cac ching thuc dé xac thuc ching thuc khéc.

o Xac thuc (Authenticate) dit liéu ngudn.
Tt ca thong tin ma keytool quan 1y dwoc luu trir trong co sé dit liéu goi 1a keystore. Sun ¢o
mot keystore mat dinh dung mot dinh dang file méi goi la JKS (java key store Luu trit khoa
java). Pé kiém néu hé théng ban c6 mdt keystore dudi dinh dang nay, thuc hién cau 1énh sau
tai ddu nhic 1énh:

Keytool —list
Thong bao 16i sau xudt hién néu ban khong cé gi trong keystore ctia ban.
Keytool error: keystore file does not exist: c:\windows\.keystore

J DK tim keystore chinh trong thu muc C:\windows\. Pay la mét vi tri chung cho cac file hé
thong quan trong trén windows 95, 98 va NT systems.

Tuy chon keystore ciing ¢ thé duoc sir dung trong 1énh keytool, nhu sau:
keytool —list keystore c:\java\try

Cau 1énh nay chi cho JDK tim keystore trong file dugc goi la ‘try’ trong thu muc
‘C:\javaltry’. Néu khong tim thay, s€ hién thi thong bao 10i nhu trén.

Muc ‘-genkey’ c6 thé duoc st dung cung véi cdu lénh keytool dé tao cip khod cong
cOng/riéng. Ban cling c6 thé dung mét so cac tuy chon khac. Dang don gian nhat nhu sau:

keytool —genkey —alias “I”

Bi danh (alias) c6 thé duoc dung luu trit, thay thé hodc xo4 cip khod. Cac bi danh keytool
khong phan biét chir hoa. Trong 1énh trén, ching ta khong sir dung tuy chon keystore. Néu
cung céu Iénh st dung tuy chon keystore, sé dugc viét lai nhu sau:

keytool —genkey —alias “I” —keystore “store”

Trong Iénh trén, cdp khoa s€ duoc luu trit trong keystore ‘store’, va khong luu trong keystore
mat dinh ctia hé thong.

Sau khi nhap Iénh trén vao, va nhén phim enter, keytool nhic ban nhap vao mat khéu
(password) cho keystore, nhu sau:

Enter keystore password

Nhap vao ‘password’ nhu yéu cau.
Tiep theo, keytool nhac ban nhap vao cac thong tin bo sung nhu:

What is your first and last name? (Tén va hg)

[unknown]
what is the name of your organization unit?
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[unknown]: software Development. ‘

What is the name of your organization? (Tén ciia to chirc)

[Unknown]: ABC Consultants (tw vin ABC)

What is the name of your city or Locality? (tén thanh phé hodc dia phwong ciia ban)
[Unknown]: California

What is the name of your State or Province? (tén bang hodc tinh ciia ban)
[Unknown]:United States of America

What is the two-letter country code for this unit?(Ma quéc gia véi 2 ky tw)
[Unknownj: US

Khi ban da nhap vao cac thong tin, keytool hién thi thong tin sau:

Is <CN=Bob Fernandes, OU=Software Development, O=ABC Consultants, L=California,
ST=United States of America, C=US>correct?

[no]:
Cubi cung, keystool nhic ban nhap vao mat khau cho khoa riéng cta ban, nhu:

Enter key password for <I>
(RETURN if same as keystore password)

Thong tin trén duge st dung dé két hop su phén biét tén (name) X500 voi bi danh (alias).
Thong tin trén ciing c6 thé duge dua vao truc tiép tir muc chon ‘-dname’

Mat khau sau cing phan biét voi mat khau keystore. N6 dugc diung truy cap khoa riéng cia
cap khoa cong cong. Mat khau co thé truc tiép chi rd bang cach st dung tuy chon ‘-keypass’.
Néu mat khau khong chi rd, mat khau keystore dugc s& dugc dung. Tuy chon ‘-keypasswd’
dung thay d6i mat khau. Tuy chon “-keyalg’ chi rd thuat toan tao cip khoa.

Khi ban tao mot khod va bd sung n6 vao trong keystore, ban ¢ thé dung tuy chon “-list’ cia
keytool dé xem khoa c6 trong keystore hay khong.

bé xo04 cdp khoa tir co s¢ liéu, dung 1énh sau:
keytool —delete —alias aliasName
‘aliasName’ chi tén ctia khoa duoc xo4a.

Bay gio, ching ta tao cap khoa riéng/cong cong cho file JAR, chung ta hdy ky danh n6. Lénh
jarsigner dung d¢ ky danh mot file JAR. Nhap 1énh sau vao dau nhac DOS:

jarsigner —keystore keyStore —storepass storePassword —keypass keyPassword

Béng sau cung cap danh sach ciia JARFileNames va bi danh:

Tuy chon M0 ta
keyStore Tén keystore st dung
storePassword Mat khau keystore
keyPassword Mat khau kho4 riéng
JARFileName Tén cua file JAR dugc ky danh
Alias Bi danh cta b¢ ky danh
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Bang 10.2 JARFileNames va bi danh

Dé ky danh file JAR ‘pack.jar’, voi keystore ‘store’, va mat khau dé luu trit va cac khoa riéng
la ‘password’, dung 1énh sau:

Jjarsigner —keystore store —storepass password —keypass password pack.jar pk
‘pk’ nghia la tén bi danh.

Néu tuy chon ‘-keystore’ khong chi 3, thi keystore mat dinh duoc ding.
Pé chi 16 chit ky cua file JAR dugc dinh danh, dung tuy chon ‘-verify’.
Jjarsigner —verify pack.jar
‘pack.jar’ chi tén file JAR. Néu chit ky khong hop 1¢, thi ngoai 1¢ sau dugc ném ra (thrown).
Jarsigner:java.util.zip. ZipException:invalid entry size (expected 900 but got 876 bytes)
Nguoc lai, xuét hién thong bao “jar verified” (jar dugc xac minh)
Qua trinh x4c thuc kiém tra theo cac bude sau:

» (o file *.DSA’ chtra chir ky hop 1€ cho file chir ky .SF khong.

> (6 cac muc trong file chit ky 1a cic tom lugce hgp 16 cho mdi muc twong tmg file ké

khai (manifest file)

10.5 Chir ky dién tir (digital Certificates)
Cho dé'n’bﬁy gi0, chung ta da hoc cach tao va ky danh mot file JAR. Bay gio, chung ta s€ hoc
cach xuat cac chir ky dién tir(digital certificates), s€ s dung dé xac thyc chir ky cua cac file
JAR. Chung ta ciing s€ hoc cac nhép chit ky dién tur tir céc file cac.
Chir ky dién tir 1a mot file, mot doi tuwong, hogic mot thong béo duge ky danh boi quyén
chung thuce (certificate authority). The CA (Certificate authority) cp ching nhén gia tri cac
khoa cong cong. Chimg nhan X.509 cua t6 churc International Standards Organization la mot
dang chiing nhan so pho bién. Keytool ho trg nhitng chitng nhan nay.
Keytool ¢ budc dau tién can nhan dugc mot chimg nhan (certificate). Ching ta dung chimng
nhan do tao cdp khoa ‘cong cong/riéng’ (private/public). Keytool nhap vao cac chimg nhén
da dugc tao va dugc ky danh.v Keytool ty dong gan (bundle) khoa cong cdng mdi voi mot
ching nhan méi. Cung thuc thé da tao khoa cong cong ky danh ching nhan nay. P6 duoc goi
1a ‘self-signed certificates’ (Chimng nhan tu ky danh).Cac ching nhén nay khong phai la
ching nhan dang tin cdy cho dinh danh. Tuy nhién, ching can d¢€ tao cac yéu cau ky danh

chung nhan (certificate-signing request).

Keytool va tuy chon dugc st dung dé tao cac chung nhén trén. Cau 1€nh sau gitip tao cac
ching nhan trén:

keytool —keystore store —alias mykey —certreq —file mykey.txt

Cap khoa duoc tao 1a ‘mykey’. Tuy chon *-file’ chi tén file, ma yéu cau ky danh chtng nhan
dung d¢ Iuu.
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Dung 1énh ‘-export’ xuét cic ching nhan nay nhu sau:
keytool —export —keystore store —alias pk —file mykey

Cau 1énh trén hién thi ddu nhéc sau:

Enter keystore password

Churng nhan da luu trit trong <mykey>

bé nhép cac ching nhan khac vao keystore cua ban, nhép cau 1énh sau:

keytool import —keytool keystore —alias alias —file filename

Tén dugc chi nhu 1a tén file chira chirng nhan dugc nhap vao (imported certificate).

Cau lénh sau chi tén bi danh 12 “alice’ dé nhap chimg nhan trong file ‘mykey’ vao keystore
‘MyStore’:

keytool —import —keystore MyStore —alias alice —file mykey

Cau lénh trén hién thi diu nhic sau:

Enter keystore password (Nhdp vao mdt khiu keystore)

Ket qua xudt ra hién thi hai tuy chon —Owner va Issuer. N6 hién thi tén cong ty, nghé nghiép,
t6 chirc, dia diém, bang va tién t&. N6 ciing hién thi so serial va thoi gian co gia tri. Cudi
cung, n6 hoi ¢6 1a ching nhén uy thac khong. Chirng nhan duoc chap thuén cho sy uy thac
cua riéng ban.

Dung I¢énh ‘-list’ liét ké ndi dung cua keystore nhu sau:

keystool —list —keystore Store

Cau Iénh trén yéu yéu password keystore

Dung tuy chon ‘-alias’ liét ké mot muc. Dung 1énh -delete dé xo4 bi danh trong keystore, nhu
sau:

keytool —delete —keystore Store —alias alias

Dung Iénh ‘-printcert’ in ching nhan dugc luu trir trong file, theo cach sau:
keytool —printcert —file myfile

Dung 1énh ‘-help’ nhan vé danh sach tat ca cac 1énh keytool ho tro:
keytool -help

10.6 Cac géi bao mat java (JAVA Security packages)

Céc goi bao mat Java bao gom:
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» java.security
bay 1a goi API nhan bao mat (the core security API package). Chura cac lop va giao dién
(interface) hd tro ma hoa (encryption), tinh bang tom luoc tai liéu va chit ky dién ti.
» java.security.acl
Chtra cic giao dién dung cai dit cac chinh sach diéu kién truy cap
» java.security.cert
Cung cap sy ho trg cho chimg nhan X.509
» java.security.interfaces
DPinh nghia cac giao dién truy cédp thuat toan chir ky dié€n tir (the digital signature algorithm)
» java.security.spec
Cung cap cac 16p doc 1ap va phuc thudc vao thuat toan cho cac khoa.

Tom tat:

» Néu kha ning bao mat trong applet khong dam bao, cac dit liéu nhay cam c6 thé dugc
sita d6i hodc phoi bay.
Muc dich chinh ciia JAR 1a két ndi cac file ma applet st dung trong mét file nén don.
Diéu nay cho phép cac applet nap vao trinh duyét mot cach hiéu qua.
Mot file ké khai (manifest file) chira thong tin vé cac file luu trit.
Chit ky dién tir 1a mdt ma@ hoa kém voi chuong trinh dé nhan dién chinh xac noi
ngudn gbc cua file.
Keystore la mot co s¢ dit li¢u cua cac khoa.
Keytool 1a cong cu khoa bao mat cua java.
chung nhan dién tir 1a mét file, hodc mot déi tuong, hodc mot thong bao duge ky danh
b6i quyén chimg nhan (certificate authority)

VV VY

Y V V

Kiém tra kién thirc:

1. File 1a file luu trir dugc nén.

2. Tuy chon , khi dung véi cong cu jar, trich rat tén file tor mot luu tri (file)

3. JAR tu dong tao file ké khai, thdm chi n6 khong dugc chi ra true/false

4. Thugc tinh ,khi dung trong thé applet, chi cho trinh duyét nap file jar luu trit cu
thé, va tim file class dugc nhap vao.

5. Trong chit ky dién tu, duoc dung cho ma hoa va duogc dung cho
giai ma.

6. Tat ca cac thong tin keytool quan 1y, dugc luu trir trong mot co sé dir liéu goi 1a

7. keytool & budc dau tién can nhan duoc mot ching nhan true/false
8. Goi chua giao dién (interfaces) dung cai dat cac chinh sach di€u kién truy
cap.
Bai tap:

Tao cac cau 1€nh java thyuc hién cac hanh dong sau:

Tao mdt file jar ‘core-java.jar’ chira céc file 16p (class file) va cac file ngudn.

Liét ké ndi dung cua file jar.

Tao file html cho file CardLayoutDemo.class,file 16p dugc chua trong file jar.

trich rut (extract) file jar

Dung 1énh keytool véi tén bi danh va keystore dé tao ra cap khoa cong cong/riéng méi
Ky danh file jar méi duoc tao

Xac minh chit ky (signature).

Xuét cac chimg nhén (certificate)

NN R W=
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9. Li¢t ké ndi dung cua keystore
10. In cac ching nhan dugc luu trong file.
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