Chuong 6
APPLETS

Sau khi hoc xong chuong nay, ban c6 thé ndm dudc cac ndi dung sau:
Hiéu dudc cac Applet cua Java

Phan biét applet va cac i’ng dung application

Tim hiéu chu trinh s6ng cua mot applet

Tao cac applet

Hién thi cac hinh anh s dung applet

Truyén tham s6 cho applet

Tim hiéu 'ng dung cla applet trong GUI

VVVYVVYY

6.1 Java Applet
Applet 1a mdt chuong trinh Java cé thé chay trong trinh duyét web. Tt ca céc applet déu
la cac I8p con cua I6p ‘Applet’.
Lép Applet thudc package ‘java.applet’. L6p Applet bao gdm nhiéu phudng thilrc dé diéu
khién qua trinh thuc thi cua applet. D& tao applet, ban can import hai géi sau:

> java.applet

» java.awt

6.2 Cau tric cua mot Applet

M6t Applet dinh nghia cdu trdc cua nd tUr 4 su kién xay ra trong subt qua trinh thuc thi.
DGi v8i moi su kién, moét phucong thirc dugc goi moét cach tu déng. Cac phuong thidc nay
dugc minh hoa trong bang 6.1

Diéu quan trong la khéng phai lGc nao applet cling bt dau tir ban dau. Ma ndé bat dau tur
vi tri ti€p theo cla qua trinh thuc thi trudc dé.

Ngoai nhitng phuadng thirc cd ban nay, con c6 nhitng phuadng thic ‘paint()’ va ‘repaint()’.
Phudng thirc paint() dung dé hién thi mot dudng thadng (line), text, hodc mét hinh anh
trén man hinh. D6i s6 clla phudng thirc nay la ddi tugng clda I8p Graphics. Lép nay thudc
gdi java.awt. Cau Iénh sau dudc dung dé import I18p Graphics:

import java.awt.Graphics;

Phudng thirc | Chifc ndng

init() bugc goi trong qua trinh khdi tao applet. Trong qua trinh
khdi tao, né sé& tao ddi tugng dé cung cdp cho applet.
Phuong thirc nay dudc dung dé€ tai cac hinh anh d6 hoa, khdi
tao cac bién va tao cac déi tugng.

start() Pudc goi goi khi mét applet bat dau thuc thi.Mot khi qua
trinh khdi tao hoan tat, thi applet dugc khdi dong. Phudng
thic nay dudc dung dé khdi dong lai applet sau khi né da
ngung trudc do

stop() Pugc goi khi ngurng thuc thi mot applet. Mot applet bi nging
trudc khi né bi huy.
destroy() Pugc dung d& huy mot applet. Khi mdt applet bi huy, thi bd
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nhg, thagi gian thuc thi cua vi xtr ly, khéng gian dia dudc tra
vé cho hé thong.

Bang 6.1: Cac phuong thic cua mot applet

Phuong thirc ‘repaint()’ dudgc dung khi clra sé can cdp nhét lai. Phuong thic nay chi can
mot thong s6. Tham s6 nay la d6i tugng cua I8p Graphics.

Applet sir dung phuong thirc ‘showStatus()’ d€ hién thi théng tin trén thanh trang thai.
Phuong thirc c6 tham s8 thudc kiéu dif liéu String. D€ 18y cac thdng tin clia applet, user ¢
thé overide phuong thiic ‘getAppletinfo()’ ctia I8p Applet. Phudng thic nay tra vé 1 doi
tugng kiéu String.

Cac phuang thirc cua applet init(), start(), stop(), destroy(), va paint() dudc thua ké tur
mot applet. Nhung mac dinh nhirng phudng thic nay khong thuc thi mét thao tac nao ca.
Pay la vi du don gian cua applet. Cau Iénh sau tao mét I6p cé tén la ‘Appletl’, I6p nay sé
k€ thira tat cd cac phuong thifc va bién cua I6p ‘applet’.

public class Appletl extends Applet

Phuong thic init() va paint() thudng dugc dung dé thuc hién mot s6 ham dé khdi tao va
vé applet. Phuong thic ‘g.drawstring()’ chi ra vi tri ma doan van ban dugc vé & dau trén
man hinh.

Chuong trinh 6.1 hién thi mot chubi & dong 70 va cot 80:

Chuong trinh 6.1

import java.awt.*;

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

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

g.drawString (“Hello to Applet. Chapter ” + num, 70, 80);

showStatus (getAppletinfo());

//Hién thi mot chubi dudgc tra vé tir ham getAppletinfo() trén thanh trang thai
ks

public String getAppletIinfo() //user overrides

{
return “Created by Aptech”;

b
b
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S« dung cu phdp sau dé dich mot Applet:
javac Appletl.java

Dé& thuc thi mot applet, ta can tao mot file HTML. File HTML nay su dung thé applet. Thé
applet nay 1ay tham s6 dau tién la dudng dan cua file applet.

Thé applet c6 hai thudc tinh sau:

> Width
> Height

D& truyén tham s vao applet, sir dung param, sau dé la thé value. Sau day la vi du cla
thé applet:

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

Ldc nay, ta cd thé thuc thi applet nay bdng cach dung trinh xem applet. Day la cdng cu
cua JDK. Dé chay file HTML trong trinh xem applet, ta gé cau Iénh sau:

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

Mot tuy chon khac cua applet la ta thém thé applet nhu la mot dong chu thich trong doan
code. Luc do, applet dugc dich, va thuc thi bdng céch s dung Iénh sau:

Appletviewer Appletl.java
Sau day la két qua cua chuang trinh trén:

Eéf’,i-npplet ¥iewer: Appletl - |I:I|5|
Applet

Hello to Applet. Chapter &

Created by Aptech
Hinh 6.1 Applet

6.2.1 Su khac nhau giiia Application va Applet
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Sau day la su khac nhau gilra application va applet:

> D& thuc thi cac application ching ta dung trinh thdng dich Java, trong khi dé applet
cd thé chay dugc trén cdc trinh duyét (c6 hé trg Java) hay s dung cdng cu
AppletViewer, cong cu nay di kem véi IDK.

> Qua trinh thuc thi cia application bat dau tir phuong thic ‘main()’. Tuy nhién applet
thi khong lam nhu vay.

» Cac application sir dung ‘System.out.printin()’ dé& hién thi k&t qua ra man hinh trong
khi d6 applet sir dung phuang thirc ‘drawstring()’ dé xudt ra man hinh.

Mot diéu dang luu y 1a mét chudng trinh Java don 1é thi cd thé vira Ia application vira la
applet. Chrc nang cua applet dugc bd qua khi né dudc thuc thi nhu la mot application va
ngugc lai.

Chugdng trinh 6.2 sé minh hoa diéu nay

Chuong 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");
b
public void paint (Graphics g)
{
g.drawString ("Applet", 70, 50);
b
public static void main (String args[])
{
both app = new both();
app.init();
System.out.printin("Application Main");
b
b

Sau khi bién dich chuong trinh, né cé thé dugc thuc thi nhu 1a mét applet béng céch si
dung cu phap sau:

appletviewer both.java
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KEt qua nhu sau:

=

Applet

Applet

Applet started.
Hinh 6.2 Applet

Néu chay chudng trinh trén nhu mot application, thi sif dung ca phap sau:
java both

Két qua la:

= | Command Prompt

D:sUWorking“~TranszlatesJavassrc>java hoth
Application Main

D:~Working s Trans latesJavassrc»

Hinh 6.3 Application

Khi applet chay trén trinh duyét web, ddc diém nay thuc su hitu ich khi ban muén tai
applet trong mdt frame mdi. Vi du: trong applet dugc tao dé chat, mdt s6 website sir dung
mot clra sb chat riéng biét dé chat. Ban cling c6 thé két hgp cac dac diém cla frame va
applet vao trong mét chuang trinh.

6.2.2 Nhirng gidi han bao mat trén applet

C6 mot s8 han ch& ma applet khdng thé lam dudgc. Bdi vi cac applet cla Java cd thé pha
hong toan bd hé théng clia user. Cac 1ap trinh vién Java cd thé viét cac applet dé xoa file,
lay cac thong tin cac nhan cua hé thdng...
Vi thé&, cac applet clia java khdng thé [am cac viéc sau:

> Khong thé doc hodc ghi file trén hé théng file cua user.

> Khoéng thé giao tiép v4i cac site internet, nhung chi cd thé vdi cac trang web ¢

applet ma thoi.
> Khong thé chay bt cf chuong trinh gi trén hé théng cua ngudi doc.
> Khdng thé tai bat cf chudng trinh dudc Iuu trit trong hé théng cla user.

Nhitng gidi han trén chi dang khi cac applet dudc chay trén trinh duyét Netscape
Navigator hodc Microsoft Internet Explorer.
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6.3 Chu trinh s6ng cua mot Applet

Chu trinh s6ng cua moét Applet dugc mo ta & s d6 dudi day:

Initalization

Hinh 6.4 Chu trinh s6ng cua mot applet

Trudc tién, applet dugc tao.

Budc ké tiép la khai tao. Diéu nay xay ra khi mot applet dudc nap. Qua trinh nay bao gom
viéc tao cac ddi tugng ma applet can. Phuong thic init() dudc override dé cung c8p céac
hanh vi dé khdi tao.

Mot khi applet dugc khdi tao, applet s& dudc khdi ddng. Applet cé thé khdi dong ngay ca
khi né da dugc ngung trudc do6. Vi du, néu trinh duyét nhay dén mot lién két nao do &
trang khac, lic d6 applet sé bi ngiing, va dugc khdi dong trd lai khi user quay vé trang
do.

Su khac nhau gitra qud trinh khdi tao va qua trinh khéi ddng 1a mot applet cd thé khdi
dong nhiéu lan, nhung gqua trinh khdai tao thi chi xay ra mot lan.

Phuong thirc ‘start()’ dugc override d& cung cdp cac thao tac khdi déng cho applet.

Phudng thirc ‘stop()’ chi dudgc goi khi user khong con & trang dé nira, hoac trang do da
dudc thu nho lai ¢ dudi thanh taskbar.

Ké tiép la phudng thic ‘destroy()’. Phudng thic nay gilp applet don dep trudc khi né dugc
gidi phong khéi ving nhg, hoac trudc khi truyét duyét két thidc. Phudng thic nay dudc
dung dé huy nhirng luéng (thread) hay qua trinh dang chay.

Phudng thurc ‘destroy()’ khac véi phudng thurc finalize() la phudng thic destroy() chi dung
cho applet, trong khi finalize() la cach tong quat dé don dep applet.

Phudng thic paint() cling la mét phuong thirc quan trong khac. Phuong thic nay cho
phép ta hién thi mét cai gi dé trén man hinh. C6 thé 1a text, dudng thdng, mau nén, hodc
hinh anh. Phudng thldc nay xay ra nhiéu lan trong sudt qua trinh applet ton tai. Phudng
th{c nay thuc thi moét [an sau khi applet dugc khdi tao. N6 sé& 13p di 13p lai khi di chuyén
tlr clra s6 trinh duyét sang clra s6 khac. N6 cling xay ra khi cra sd trinh duyét thay dgi vi
tri cia n6 trén man hinh.
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Phudng thic ‘paint()’ c6 moét tham s6. Tham s6 nay la déi tugng clta I6p Graphics. LSp
Graphics thudc I8p java.awt, ching ta phai import trong doan code cua applet. Chung ta
co thé s dung doan ma sau:

import java.awt.Graphics;

6.4 Truyén tham so6 cho Applet

Trong chuong trinh sau, ching ta sé truyén tham s6 cho applet. Thanh phan nat ‘bNext’
cd tén dudc truyén nhu 1a mét tham s8. Phuong thirc ‘init()’ sé& ki€m tra tham s6 cd thén
la ‘mybutton’. Sau d6, né tao mot nat vai chudi d6 nhu 1a tén clia nit. N8u khdng cé tham
sO truyén vao, nut dé cé tén mac dinh la ‘Default’.

Bay gid chung ta dinh nghia thé <PARAM> trong doan ma HTML nhu sau:

/*

<applet code="Mybuttonl1l” width="100" height="100">
<PARAM NAME="mybutton” value="Display Dialog”>
</applet>

*/

Chuong 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);
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Sau day la két qua cua chuang trinh trén:

Applet

Applet started.

Hinh 6.5: truyén tham so6 cho applet

Bay gi¥ chung ta sé& s dung I18p Graphics d& vé cac hinh chdng han nhu: dudng théng,,
hinh oval, va hinh chir nhat. Ching ta sé hoc I6p Font trong cac phan sau. L8p nay co6 thé
dung dé in van ban bang bat c( font nao.

6.5 LGp Graphics

Java cung cap gbéi AWT cho phép ta vé cac hinh d6 hoa. Lép Graphics bao gom tap hgp rat
nhiéu phuong thirc. Nhung phudng thirc nay dugc s dung dé vé bat ci hinh nao trong
cac hinh sau:

Oval
Rectangle
Square
Circle
Lines
Text

VVVYYVYY

Ban cé thé v& nhitng hinh nay bang bat c mau nao. Frame, Applet va canvas la cdc moi
trudng dé hién thi dé hoa.

DE& v& bat cr hinh anh nao ching ta can phai cé nén dd hoa (Graphical Background). Pé
c6 dugc mot nén d6 hoa, ching ta goi phuong thic ‘getGraphics()’ hay bat ci phucng
thlc nao trong cac phudng thic sau day:

> repaint()

bugc goi khi can vé lai nhitng déi tugng da veé.

» update(Graphics g)

Pugc goi moét cach tu dong bdi phudong thirc ‘repaint()’.

Phudng th{c nay sé xoa nhirng doéi tugng da vé, va truyén ndé cho dbi tugng cua Iép
Graphics dé goi phuong thiec ‘paint()’;

» paint(Graphics g)

bugc goi bdi phudng thic update().

Déi tugng dugc truyén cho phudng thic nay dugc dung dé v&. Phuong thiic nay dung dé
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vé cac hinh anh d6 hoa khac nhau.

Viéc goi phugng thdc paint() Iap di 1ap lai théng qua phudng thic repaint() s& xoa di cac
hinh d& vé trudc d6. P& vé cac hinh m&i ma van gilf lai nhitng hinh d& vé trudc dé, ching
ta can override lai phuong thic upate().

Public void update (Graphics g)
{

be

O day, phudng thirc update() s& khéng xod nhiing ddi tugng da vé&, nhung chi goi phudng
thic paint(). D€ lam dugc diéu nay, né truyén doi tudng cua IGp Graphics hodc
GraphicsContext cho phuong thirc paint(). O day, doi tugng cua I8p Graphics la 'g’.

paint (g);

6.5.1 V& cac chudi, cac ky tu va cac byte

Chuang trinh sau minh hoa cac vé cac chudi, ky tu va cac byte.
Dé vé hoac in moét chuoi, I8p Graphics cung cdp phuong thiic ‘drawString()’. Cu phap nhu
sau:

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

Ba tham s la:
> Chuoi can Vveé. N
> Toa dd X trén frame, ngi chudi can dugc ve.
» Toa dob Y trén frame, ndi chuoi can dugc ve.

Dé& v& hodc xudt cac ky tu trén frame, I8p Graphics cung cdp phuadng thirc ‘drawChars’. CU
phap nhu sau:

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

Chu thich cac tham s6:

Mang cac ky tu.

Vi tri bdt dau, ndi cac ky tu dugc vé.
SO cac ky tu can dugc vé.

Toa dd X, ndi cac ky tu can dugc Ve.
Toa do Y, ngi cac ky tu can dugc ve.

YVVVY

L8p Graphics cung cdp phuong thic ‘drawBytes()’ dé v& hodc in cac byte ra frame. CuU
phap cua phudng thirc nay nhu sau:

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

» Mang cac byte.
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Vi tri offset hay vi tri bat dau.
S6 byte can vé.

Toa do X.

Toa do Y.

YV VY

D3&i v6i mot ky tu hoac mét mang cac byte, ching ta co6 thé in mdt phan clia mang ma
théi. O day, toa dé x va y la toa d6 tinh theo dong. Chuadng trinh 6.4 minh hoa cach vé
chuoi, cac ky tu va cac byte.

Chuaong trinh 6.4

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

{
public DrawStrings()
{
super ("Draw strings, characters, bytes");
setSize (300, 300);
setVisible (true);
b
public void paint(Graphics g)
{
g.drawString ("Good Morning", 50, 50);
g.drawString ("Good Afternoon", 50, 75);
g.drawString ("Good Night", 50, 100);
char ch[] = {3};
b
public static void main (String args[])
{
new DrawStrings();
b
b

Chuong trinh trén vé chudi, ky tu tor mét mang ky tu, va vé cdc byte tlr mang cac byte.
Ban phai import goéi java.awt dé€ st dung cac phuong thiic @6 hoa cé sén trong goi nay. Ta
phai lam diéu nay vi I6p Graphics nam trong goéi nay.

Sau day la két qua cua chuadng trinh trén:
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E’,ﬂ'ﬂraw strings, charatters% =10 x|

Good Maorning

Good Afternoon

Good Might

Hinh 6.6 Strings, characters va bytes

6.5.2 Vé dudng thang (Line) va Oval

Sau day la cu phap clia cdc phudng thic dugc st dung dé vé dudng thang va hinh oval:
drawlLine (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

Phudng thic ‘drawLine()’ nhan cac tham s6 sau:

Toa db X, noi bat dau vé (x1).
Toa db Y, noi bat dau vé (y1).
Toa do X, ndi két thuc vé (x2).
Toa do Y, nai két thuc vé (y2).

YV VYV

Phuong thic ndy bat ddu vé tai toa dd ‘x1’ va ‘y1’, va két thic tai toa dd ‘x2’ va ‘y2'. bé
vé nhung dudng thang cé mau, ching ta thiét [ap mdt mau nao d6. Phuong thic ‘setColor’
dung dé thiét I&p mau cho hinh anh d® hoa. Trong chudng trinh nay, ching ta si dung
cau Iénh sau d& chon mau xanh:

g.setColor (Color.blue);
Phudng thic ‘drawOval()’ nhan 4 thong so sau:
> Toa do X.
> Toadoy.
» Chiéu rong cua hinh Oval.
>

Chiéu cao cua hinh Oval.

DGi v@i hinh oval rong, thi gid tri cia chiéu rong I6n han chiéu cao, va ngudc lai doi vai
hinh oval cao.

Phudng thuc ‘fillOval()’ nhan 4 théng s6, nhung nd sé tdé hinh oval. S&r dung phuong thic
setColor dé€ t6 hinh oval;
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g.setColor(Color.cyan);

O day, hinh oval sé& dugc td v8i mau cyan. Lép Color cung cdp cac mau khac nhau ma hé
thong cé ho trg.

6.5.3 Vé hinh chir nhat (Rectangle) va hinh chir nhat bo géc (Rounded
Rectangle)

Sau day la cli phdp cla cac phudng thic dugc dung dé vé hinh chit nhat va hinh chir nhét
bo géc:

» 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 thirc ‘drawRect()’ dugc dung dé vé hinh chit nhat don gian. Phuong thi’c nay nhan
4 tham s0 sau:

Toa do X

Toa do Y

Chiéu rong cua hinh chit nhat
Chiéu cao cua hinh chir nhat

YV VYV

Phugng thdc nay vé hinh chif nhat cé chiéu rong va chiéu cao cho trudc, bat dau tai toa
dd X, Y. Ching ta cé thé thiét 14p mau cua hinh chir nhat. O déy, ching ta chon mau dd.
Cau lénh sé nhu sau:

g.setColor (Color.red);

Phudng thuc ‘drawRoundRect()’ vé hinh chir nhat cé cac goc tron. Phudng thirc nay nhan
6 tham s0, trong dé 4 tham s6 dau thi giong vdéi phudng thirc drawRect. Hai tham s6 khac
la:

» arcwidth cua hinh ch{r nhat

> archeight cua hinh chit nhat

O day, ‘arcwidth’ 1am tron gdc trai va goc phai cua hinh chir nhat. ‘archeight’ lam tron goc
trén dinh va goéc day cua hinh chif nhat. Vi duy, arcwidth = 20 cé nghia la hinh ch{r nhat
dugc lam tron canh trai va canh phai moi canh 10 pixel. Tugng tu, archeight = 40 sé tao
ra hinh ch{r nhat dudc lam tron tu dinh dén day 20 pixel.

Pixel la don vi do. N6 la dan vi nhd nhéat trong vung veé.

DE& t6 hay v& hinh chir nhat va hinh chit nhat bo gdc, ching ta s dung phuong thirc
fillRect()’ va ‘fillRoundRect()’. Nhithg phudng thdc nay nhédn cac tham s6 giong vdi
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phuong thifc drawRect() va drawRoundRect(). Nhitrng phuang thl';c nay vé cac hinh anh
v3i mot mau cho trudc hoac mdéi mau hién hanh. Lénh sau dung dé vé hinh véi mau xanh:

g.setColor(Color.green);
6.5.4 Vé hinh chir nhat 3D va vé hinh cung (Arc)
Sau déy la ci phdp clia cdc phudng thirc dung dé vé hinh chir 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);

Phudng thirc ‘draw3Drect()’ nhan 5 tham s6. 4 tham s6 dau thi tudng tu véi phuong thic
dé v& hinh chit nhat. Tuy nhién, giad tri cia tham s6 th& 5 quyét dinh [a hinh ch{t nah6t
nay cé 3 chiéu hay khéng. Tham s6 th 5 cé ki€u dif liéu la Boolean. Gia tri nay True cb
nghia la hinh ch{r nhat la 3D.

Phugng thic ‘drawArc()’ nhan 6 tham sb sau:

Toa do x

Toa doy

Chiéu rong cua cung dugc vé.

Chiéu cao cua cung dudgc vé.

GOc bat dau.

DO rong cua cung so vdéi goc ban dau.

YVVVVY

Phugng thuc *fillArc()’ cling nhan 6 tham sé gidong nhu phuong thidc drawArc(), nhung no
vé cung va to cung vdi mau hién thdi.

6.5.5 Vé hinh PolyLine
Chuong trinh sau 18y cac diém tir hai mang dé vé& mét loat cac dudng thang.
Cu phap cua phuong thi{c nay nhu sau:

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

Phuaong thic ‘drawPolyline()’ nhan 3 tham sé sau:
> Mang luu trir toa dd x cia cac diém.
> Mang luu trir toa dd y cia cac diém.
» Tong s6 diém can vé.
Dé v& cac dudng thang ta |18y cac diém tir hai mang nhu sau:

(arrayl[0], array2[0]) (arrayl[1], array2[1]) (arrayl[2], array2[2])....
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S8 dudng thdng vé& dugc ludn nho hon s8 truyén vao théng sd th( 3 cia phuong thirc
drawPoyline(). Vi du nhu: totalPoints - 1

Chudng trinh 6.5 minh hoa céc vé polyline.
Chuaong trinh 6.5
import java.awt.*;

class PolyLines extends Frame

{
int x1[] = {50, 75, 95, 115, 135};
int y1[] = {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);
b
public void paint (Graphics g)
{
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);
b
public static void main (String args[])
{
new PolyLines();
b
b

Két qua cluia chudng trinh dugc minh hoa & hinh 6.7
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E-E’,;Puly Lines ;lglﬂ

o

Current Color is black

AN

Current Color is blue

Hinh 6.7

6.5.6 Vé va to da giac (Polygon)

L&p Graphics cung cédp hai phudng thic dé vé da gidc. Phudng thic dau tién nhan mot déi
tuogng cua I8p Polygon. Phuong thic thirc 2 18y hai mang diém, va tdéng sd diém can vé.

Chung ta sé s dung phuong thic 2 dé vé da gidc.

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 dudi day 18y cac diém tir 2 mang dé vé da giac. Phuong thic ‘drawPolygon()

nhan 3 tham s6 sau giéng nhu phuaong thirc drawPolyline()

» Mang luu trif toa d6 x cla cac diém.
» Mang luu trif toa do y cua cac diém.
» Tong s6 diém can vé.

Chuaong 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%};
int y1[] = {50, 70, 120, 120, 80};
int y2[] = {150, 170, 200, 220, 240,190};

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

b

public void paint (Graphics g)

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

b

public static void main (String args[])

{
new PolyFigures();

b

be

Sau day la két qua cua chuang trinh trén:

[; Poly figures o ] B4

Hinh 6.8 Polygon
6.6 Diéu khién mau

Trong Java, ching ta diéu khién mau bang cach dung 3 mau chinh Ia dé (red), xanh 1a cay
(green), xanh dudng (blue). Java si dung md ki€u mau RGB. D6i tudgng cua I8p Color
chra 3 s& nguyén cho cac tham sé red, green, blue. Bang sau trinh bay gia tri c6 thé cé
clia cac mau do:

Thanh phén Phamvi
Red 0-255
Green 0-255
Blue 0-255

Bang 6.2 Pham vi gia tri cia cac thanh phan mau

16 Core Java



S« dung cac gid tri trén dé tao ra mét mau tuy thich. Ci 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 cdc mau thudng 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
Orange 255 | 200 0
Yellow 255 | 255 0
Magenta 255 |0 255

Bang 6.3 Cac gia tri RGB

Cég doi tugng méju khac nhau cé thé dugc tao bang nhiing gié tri nay. Nhirng dGi nay cé
thé dugc dung dé vé hoac td cac doi tugng do hoa. Vi du, dé tao mau hdng, ta dung Iénh
sau:

color ¢ = new Color (255, 175, 175);

Ta cb thé thiét 14p mau béng cach dung Iénh sau:

g.setColor (c); //g la d6i tugng cua I8p Graphics

St dung két hgp cac gié tri RGB dé tao ra mét mau tuy y. D€ cho dé haon, 16p 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 thudng gap

Poan ma sau minh hoa cach tao mot mau tuy vy:

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 = colorl.getBlue();
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colorl
colord

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

6.7 Diéu khién Font

Java cung cap I8p Font trong gdéi java.awt cho phép sir dung cac loai font khac nhau. Lép
nay bao gobm mot s6 phuang thiec.

Dé& s dung font, ching ta nén kiém tra xem hé th6ng c6 hé trg hay khéng. Phuong
thic’getAllFont()’ tra vé tat ca cac font ma hé thong ho trg.

Trudc tién, khai bdo moét d6i tugng cua I8p GraphicsEnvironment nhu sau:

Graphicenvironment ge;
ge = GraphicsEnvironment.getLocalGraphicsEnvironment ();

D4i tugng nay s dung cl phap sau dé 18y tat ca cac font co trong mang Font:

Font f[] = ge.getAllFonts();

Phudng thuc getAllFont() dudc si dung & day. Phuong thic getAllFont() thubc I6p
GraphicsEnvironment. D4y |a I3p tritu tudng, do d6 ta khéng thé khdi tao 18p nay. dé truy
cap phudng thic  getAllFont(), chung ta st dung phuong thic
‘getLoacalGraphicsEnvironment()’ cia I8p GraphicsEnvironment.

ge = GraphicsEnvironment.getLocalGraphicsEnvironment ();

Tham chiéu dén I8p nay dudgc gan cho bién ge. Bién nay goi phudng thic getAllFont().
Chung ta s dung cac font khac nhau dé€ hién thi cdc chudi khac nhau. Phudng thirc

getFont() tra vé font méc dinh dung dé hién thi chudi, khi khéng cé chon font nao ca.

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

Dialog la font mac dinh cua hé thdéng.

Dé thay d6i font mac dinh cia hé théng thanh font khac, ching ta tao d6i tugng cua I18p
Font. Ham dung cua Font 1dy 3 tham s sau:

> Tén cla font. Ta cé thé 18y tén thdng qua phudng thic getFontList().
> Kiéu cua font. Vi du: Font.BOLD, Font.PLAIN, Font.ITALIC.
> Kich thudc font.

Cu phap sau minh hoa nhitng thong sé trén:

Font f1 = new Font (VSansSerif”, Font.ITALIC, 16);
g.setFont (f1);
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Ba tham s8 dudc truyén & day la: ‘SanSerif’ - tén cla font, Font.BOLD - kiéu font, 14 la
kich thudc cua font. Nhitng thong s6 nay tao ra do6i tugng f1. Chung ta c6 thé két hgp 2
ki€u font lai v8i nhau. H3y xét vi du sau:

Font f3 = new Font (*"Monospaced”, Font.ITALIC+Font.BOLD, 20);
O day kiéu font cua f3 vira ddm, vira nghiéng.
6.8 LGp FontMetrics

L8p nay xac dinh kich thudc cua cac ky tu khac nhau thudc cac loai font khac nhau. Xac
dinh kich thudc bao gom chiéu cao (height), baseline, descent, va leading. Diéu nay rat
can thiét vi cac ky tu khi in déu chiém mot kich thudc riéng. Ban can tinh kich thudc can
thiét khi in cac ky tu dé tranh cac ky tu ghi dé 1én nhau.

> Height: chiéu cao cua font.

> Baseline (Dong cd sd): xac dinh cd sd cua cac ky tu (khong ké phan thap nhéat cla
ky tu)

> Ascent: khoang céch tUr dudng baseline dén dinh cua ky tu.

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

> Leading: khoang cach gilra cac dong chir in.

Chuong trinh 6.7 minh hoa viéc sif dung cac phudng thirc khac nhau ma I6p FontMetrics
cd. Trong chuong trinh nay, chdng ta s dung cadc phuong thirc khac nhau d& xem xét chi
ti€t cac loai font khac nhau. LSp FontMetric la I8p triu tugng. Phudng thuic
getFontMetrics() c6 tham s6 la dbi tugng cua I8p Font, vi FontMetrics di doi véi moét font
nao dé.

FontMetrics fm = g.getFontMetrics (f1);

Lénh nay tao dbi tugng fm cla I8p FontMetrics, cung véi dbi tugng f1. Bay gid, ching ta
st dung fm dé |dy chi tiét cua font.

Cac phuong thuc getHeight, getAscent(), getDescent(), va getLeading() tra vé chi tiét cua
font. Phudng thic getFont() cua I8p FontMetrics trd vé Font ma két hgp vdi ddi tugng cua
I8p FontMetrics. Phudng thic getName() cua I8p Font tra vé tén Font.

Chuong trinh 6.7
import java.awt.*;

class FontMetricsUse extends Frame

{
public FontMetricsUse()

{

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

public void paint (Graphics g)

{
Font f1 = new Font ("Times Roman", Font.PLAIN, 22);
FontMetrics fm = g.getFontMetrics (f1);
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 f2 = 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);
}

public static void main (String args|])

{
}

new FontMetricsUse ();

}

Két qua cua chuong trinh trén:

E%Detail oc Fonts =101 ]

Details of Font Times Roman
Leading: 27
Leading: 21

Leading: &
Leading: 1
Details of Fant Dialoginput
Leading: 30
Leading: 23
Leading: 7
Leading: 0

Hinh 6.9 L3p FontMetrics

Chuong trinh 6.8 minh hoa céch I8p FontMetrics dudc s dung dé in doan vdn ban nhiéu
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font, nhiéu dong. Trong chuong trinh nay, chdng ta can in van ban nhiéu font trén nhiéu
dong. L&p FontMetrics giup ta xac dinh khoang cach can thiét dé in mot dong van ban cho
mot font nao dé. Diéu nay that can thiét, bdi vi dong thr 2 dugc in ngay sau dong thu
nhat.

Trudc tién ching ta in msgl s dung font Monospaced. Sau do, ching ta xuat msg2 su
dung font iaglogInput. D& lam dugc diéu nay, ching ta can tinh khong cach can thiét dé
xudt msgl. Phudng thic stringWidth() cua I8p FontMetrics dugc dung dé tinh ra téng
khoang cach cén thiét d&€ xudt msgl. khi ching cdng thém khoang cach nay vao bién x,
ching ta sé& 18y dudc vi tri ma ching ta bat dau in doan van ban ké ti€p, msg2. Phuadng
thic setFont() dugc dung dé thiét Iap font dé€ in van ban.

K& do, ching ta xudt msgl va msg2 trén cac dong khac nhau st dung chung 1 font
Monospaced. O ddy, chiing ta can biét khoang cach chiéu cao cua font, dé& in dong ké tiép.
Phuong thirc getHeight() dudc 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);

b

public void paint (Graphics g)

{
Font f1 = new Font ("MonoSpaced", Font.BOLD, 18);
Font f2 = new Font ("DialogInput", 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(fl);

g.drawString (msgl, x, y);

X = X + fm.stringWidth(msg1l);
g.setFont(f2);

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

y = 100;

x = 20;

int height = fm.getHeight();
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g.drawString (msgl, x, y);
y += height;
g.drawString (msg2, x, y);

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

b

Két qua cua chuong trinh trén:

Eéf’,i-MultilinE Text =10l x|

Java Languager new approach to prograreing

Java Language
A new approach to programming

Hinh 6.10 Van ban dudc xuat nhiéu font, nhiéu dong

6.9 Chon mode dé vé

Céac ddi tugng dudc vé bang cach stir dung mode vé&. Khi mot d6i tugng mdi dugc vé, nd sé
de Ién cac hinh da vé trudc day. Tudng tu, khi cac dbi tugng dugc vé di vé lai nhiéu lan thi
chiing s& xod cac d6i tugng da vé trudc dé. Chi hién thi néi dung clia d6i tugng mdi. DE
lam cho ndi dung cu va ndi dung mdi déu hién thi trén man hinh, 16p Graphics cung cdp
phuong thirc setXORMode (Color c);

Chuong trinh 6.9 minh hoa tién Igi cua cua viéc st dung phudng thirc setXORMode(). O
day, ching ta s dung phudng thic setXORMode() dé t6 cac hinh d& hoa khac nhau, ma
khdng dé 1én cac hinh khéc. K&t qua 1a, khi s dung mode XOR thi hién nhién |a tat ca cac
hinh déu hién thi ddy du. Diéu nay cd nghia la cac hinh mdi khéng dé 1én cac hinh cu.
Thay vao dd, phan chung giita cac hinh s& dugc hién thi thanh mdét mau khac. Nhung khi
khong s dung mode XOR, hinh mdi hoan toan che khuat nhirng hinh trugc do.

Chuong trinh 6.9

import java.awt.*;
class PaintMode extends Frame

{
public PaintMode()

{
super ("Paint Mode");

setSize (300, 300);
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setVisible (true);

b

public void paint (Graphics g)

{
g.setPaintMode ();
g.setColor (Color.blue);
g.fillRect (50,50,40, 30);
g.setColor (Color.pink);
g.fillOoval (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);

b

public static void main (String args[])

{
b

new PaintMode();

b

Két qua cua chudng trinh trén:

f23 Paint Mode - 0] x|

Hinh 6.11 Paint mode

Tém tat
> Applet la chudng trinh Java chay trong trinh duyét web.
» Chudng trinh Java ddn lé cé thé vura la applet, via la application.
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> LA&p Graphics nam trong goi AWT, bao gém cac phuong thirc dugc si dung dé vé
cac hinh d® hoa nhu oval, hinh chir nhat, hinh vudng, hinh tron, dudng thing va
van ban.

> Java s dung bang mau RGB.

> L&p Font trong goi java.awt cho phép s dung nhiéu font khac nhau.

> L&p FontMetrics xac dinh kich thudc cua cac ky tu.

111 Check & Exercise !!!
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