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LOI MO bAU

Ngay nay kY thuat d6 hoa ngay cang phat trién va Ung dung trong nhi€u linh
vUc cUa doi sOng .Moi ngudi c6 th€ dé dang nhan ra di€u d6 trong cac bo phim,
cac bUrc anh kY thudt s0, tro choi gidi tri va trong cd cac linh vuc khoa hoc , xa
hOi nhu'y hoc, thién van hoc, khi tugng hoc, kién triic, quy hoach d6 thj .

VGi mong mudn di sdu vao nghién cltu, tim hi€u kY thuat d6 hoa (g dung
trong thuc té€ ,chiing em da chon dé tai “ P6 hoa trén J2ME va viét Ung dung
minh hoa “ d€ lam dé tai Bai tdp 16n clia nhém . Bén canh d6 khong chi bdi tinh
hap dan cla J2ME vOn 1a mOt nén tang kY thudt kha m&i mé&, ma con bdi vi
Ung dung J2ME phéan 16n dugc viét cho cac thi€t bi dién thoai di d0ng — mOt
thi€t bj dd quéa quen thudc trong culc sOng clla mbi ngudi , dac biét 1a tang 18p
hQc sinh, sinh vién.
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Chiing em xin cdm On thay gido Lé Tan Hung - Gidng vién b0 mén Cong
nghé phan mém, vién Cong nghé théng tin, trudng Pai hoc Bach Khoa Ha NOi
da tan tinh hudng dan chiing em trong qua trinh hoc tap va nghién clu .

Chiing t& xin cdm On cac thanh vién 16p Céng nghé phan mém da c6 nhiing
gbp vy xdy dung va gitip d& chiing tG hoan thanh dé tai Bai tap 16n .

A .Cac mUc do hoa trong J2ME

I. TOng quan vé J2ME
1. Gi@i thiéu J2ME :

J2ME dugc phét tri€n tU kién triic Java Card, Embeded Java va Personal Java
cUa phién bdn Java 1.1. Pén su ra dOi cUa Java 2 thi Sun quyét dinh thay thé
Personal Java va dudc goi véi tén mdi 1a Java 2 Micro Edition, hay viét tat 1a
J2ME. Puing vdi tén goi, J2ME 1a nén tang cho cac thiét bi c6 tinh chat nhd,
gon. Hién tai phan 16n cac hang dién thoai di dOng trén th€ gidi déu tich hop
may do Java trong san pham cla minh, chinh vi vay cho tGi ngay any J2ME van
1a ngdn ng(f phG bi€n nhat d€ 1ap trinh Ung dung trén di dOng néi chung va
game trén di dOng noi riéng.

2 Ki€n triic clla J2ME :
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GiGi thi€u cac thanh phan trong nén tang J2ME:
* Pinh nghia vé Configuration (Cdu hinh): L4 ddc ta dinh nghia mOt méi trudng
phan mém cho mOt dong cac thi€t bi dugc phan loai béi tap hgp cac dac tinh, vi
du nhu:
« Kiéu va s6 lugng bo nhé
« Ki€u va tbc d6 bd vi xUr ly
» Ki€u mang két noi

Do day la dac t nén cac nha san xudt thiét bi nhu Samsung, Nokia ...bat budc
phai thuc thi day dU cac dac ta do Sun qui dinh d€ cac 1ap trinh vién c6 th€ dua
vao méi trudng 1ap trinh nhat quan va thong qua su’ nhat quéan nay, cac Ung dung
dugc tao ra c6 thé mang tinh dOc 1ap thi€t bi cao nhat c6 thé. Vi du nhu mot
18p trinh vién vi€t chuong trinh game cho dién thoai Samsung thi c6 thé stta d6i
chuong trinh cla minh mOt cach t6i thi€u nhat d€ c6 thé chay trén dién thoai
Nokia..
Hién nay Sun da dua ra 2 dang Configuration:
« CLDC (Connected Limited Device Configuration-Cau hinh thiét bi két noi
gidi han): dugc thiét ké d€ nham vao thi truOng céc thiét bi cap thap (low-
end), cac thiét bi nay thong thuong 1a may dién thoai di dOng va PDA vd&i
khodng 512 KB




Lap trinh game trén di ddng v&i J2ME

b0 nhd. Vi tai nguyén bd nhd han ché nén CLDC dugc gan vGi Java khong day
(Java Wireless ), dang nhu cho phép ngudi st dung mua va tdi vé cac Ung dung
Java, vi du nhu la Midlet.

« CDC- Connected Device Configuration (Cau hinh thié€t bi két n0i): CDC duogc
dua ra nham dén céc thiét bi c6 tinh ning manh hon dong thié€t bi thuéc CLDC
nhung van y€u hon cac hé thdng mday d€ ban st dung J2SE. Nhiing thiét bj nay
c6 nhiéu bO nhd hon (théng thudng 1a trén 2Mb) va cé bd xU Iy manh hon. Cac
san pham nay c6 thé ké dén nhu cac may PDA cap cao, di€n thoai web,...

Ca 2 dang Cau hinh k€ trén déu ch(ra may do Java (Java Virtual Machine) va tap
hop cac 16p (class) Java co ban dé cung cap mOt moi tru‘Ong cho cac Ung dung
J2ME. Tuy nhién, ban chu y rang doi véi cac thiét b cap thap, do han ché vé
tai nguyén nhu b nhé va bd xUr 1y nén khong th€ yéu cau may do ho trg tat ca
cac tinh ndng nhu v4i may do cla J2SE.

* Pinh nghia vé Profile :

Profile m& rOng Configuration bang cach thém vao cac class d€ b trg cac tinh
ning cho tUng thi€t bi chuyén biét. Ca 2 Configuration déu c6 nhling profile lién
quan va tU nhing profile nay c6 th€ dung céc class 1an nhau. Dén day ta c6 thé
nhén thdy do moOi profile dinh nghia mOt tap hgp cac class khac nhau, nén
thudng ta khong thé chuyén mot Ung dung Java vié€t cho mOt profile nay va
chay trén m6t may ho trg mot profile khac. Ciing vdi Iy do d6, ban khéng thé
18y m6t Ung dung viét trén J2SE hay J2EE va chay trén cac may ho trg J2ME.
Sau day la cac profile tiéu biéu:

* Mobile Information Device Profile (MIDP): profile nay s€ b0 sung cac tmh
nang nhu ho trg két ndi, cac thanh phan ho trg giao dién ngudi dung ..

CLDC. Profile ndy dugc thi€t ké chl yéu dé nham vao dién thoai di dc_)ng V01
ddc tinh 1a man hinh hién thi han ché&, dung luong chita c6 han. Do d6 MIDP sé&
cung cap mOt giao dién ngudi ding don gidn va céc tinh ning mang don gidn
dua trén HTTP. C6 thé€ néi MIDP 1a profile nGi ti€ng nhat béi vi n6 1a kié€n thiic
cO ban cho 1ap trinh Java trén cac may di dOng (Wireless Java)

« PDA Profile: tuong tu MIDP, nhung vdi thi truOng 1a cic may PDA v&i man
hinh va b0 nh& 16n hon

» Foundation Profile: cho phép m& rOng céc tinh ning clla CDC v&i phan 16n céc
thu vién clla bd Core Java2 1.3

Ngoai ra con c6 Personal Basis Profile, Personal Profile, RMI Profile, Game
Profile.

3 Can ban vé 1ap trinh J2ME :

3.1 MIDlet :

MIDlet la mot Ung dung Java dugc thiét két dé chay trén cac thiét bj di dong.
Mot MIDlet chita cac 18p Java dung bGi CLDC va MIDP. Mot bo MIDlet gom
mdt hodc nhieu MIDlet dugc dong goi cung nhau va nén trong file JAR. File JAR
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san sang cho viéc cai dit vao dién thoai. Van deé cua lap trinh vién la tao ra cac
MIDlet. Sau day la c4u tric 1ap trinh cia mot MIDlet.
import javax.microedition.midlet.*;
import javax.microedition.lcdui.*
public class MidletExample extends MIDlet {
public void MIDletExample() { }
public void startApp() { }

public void pauseApp() {}

public void destroyApp(boolean unconditional) { }
}
MOt Midlet ludn ludn k€ thira 1dp MIDlet c6 san trong MIDP. LSp MIDlet ndm
trong goi: javax.microedition.midlet, cic phuong thlc ¢ ban ma mOt Midlet
ludn phai ¢6 :
startApp( ) :Phuong thUc nay dugc goi bGi bd quan 1y Ung dung khi khdi tao
MIDlet va moi khi MIDlet trd vé tU trang thai paused.
pauseApp( ): Phuong thic nay goi bd quan ly Ung dung moi khi Ung dung can
tam dUng Ung dung dang thuc thi. Khi s dung pauseApp ta giai phong mot phan
tai nguyén cua MIDlet dé danh bo nhd cho cac Ung dung khac.
destroyApp( ): Phuong thitc nay dugc dung khi thoat khoi MIDlet. Trudc do
phai giai phong hoan toan bd nhé dugc 1ay bdi MIDlet.

* Vong doi cla mOt Midlet :

constructor

Paused

startApp() pauseApp()

Active b= Destroyed
destroyApp()
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3.2 API cta J2ME :

MOt Ung dung MIDlet chi ¢6 1 dGi tugng thé hién Display. DOi tugng nay
dung d€ 13y thong tin v€ d6i tugng trinh bay, vi du mau dugc ho trg, va bao
gOm cac phuong thlc d€ yéu cau cac d6i tuong dudc trinh bay. Poi tugng
Display can thi€t cho b0 quan 1y viéc trinh bay trén thiét bi diéu khién thanh
phan nao sé dugc hién thj 1én trén thiét bj
Mac dii chi c6 mOt d6i tugng Display Ung vGi mOi MIDlet, nhung nhiéu doi
tugng trong mOt MIDlet c6 thé dugc hi€n thi ra trén thi€t bi nhu' Forms,
TextBoxes, ChoiceGroups, ..

MOt doi tugng Displayable 1a mOt thanh phan dugc hién thj trén mot thiét bj.
MIDP ch(a 2 18p con cUa 18p Displayable 1a Screen va Canvas. Hinh dudi day
mo td mOi quan hé trén

Display Cne Display object per MIDlet

Displayable

[ Screen ] [ Canvas ]

MOt dOi tugng Screen khong phai 1a mOt céi gi d6 hién ra trén thiét bi, ma 1&p
Screen nay s& dugc thUra k€ bGi cac thanh phan hién thi & mUc cao, chinh cac
thanh phan nay s€ dugc hién thi ra trén man hinh. Hinh dudi day s€ mé td moi
quan hé cUa 18p Screen va cac thanh phan thé€ hién & muc cao.
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Display
Displayable

One Display object per MIDIet

| TaxiBax ‘ | List ‘ | Alert ‘ { Farm |

| Choicelsroup ” DateFisld J | Imageltem || Stringhem I

| TextField H Gauge H Spacer || Customltem |

L3p Canvas dugc su dung trong cac chuong trinh game hay cac Ung dung can
vé nhling doi tugng riéng biét, dic diém cua no la it tinh kha chuyen, ta thao tac
v0i 16p nay dé ve cac doi tugng 1én man hinh. Ldp Canvas cling c6 thé bat cac sy
kién bang nhan phim bam. Vi la mUc thap cho phép ngudi 1ap trinh thoa mai thao
tac vGi man hinh. Ca hai 18p trén déu ndm trong goi javax.microedition.lcdui.*

Trong 1ap trinh game trén di dOng c4c thanh phan giao di€én & mUc cao dugc si
dung dé tao cac Menu: cac lL_‘ra chon cai dat cho Game.
I1.Cac thanh phan d6 hoa & muc cao cUa Ung dung MIDP
1. Form va Items :
Trong phan nay sé giGi thiéu cac thanh phan dugc hién thij ra trén m&t Form.
MOt Form chi don gidn 1a m6t khung ch(a cac thanh phan, ma moi thanh phan
dugc thUra ké tUr 16p Item. Chiing ta s€ xem qua cac thanh phan hién thj trén
thiét bj trén:

* DateField

* Gauge

* Stringltem

* TextField

* ChoiceGroup

* Spacer

 CustomlItem

* Image and Imageltem
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a) DateField

Thanh phan DateField cung cdp mOt phuong tién truc quan d€ thao tac doi
tuong Date dugc dinh nghia trong java.util.Date. Khi tao mOt d6i tugng
DateField, ban can chi rd 1a ngudi dung chi c6 th€ chinh sUta ngay, chinh s(ra gio
hay dong thdi cd hai. Cac phuong thlrc khdi tao cla 16p DateField gOm:
DateField(String label, int mode)
DateField(String label, int mode, TimeZone timeZone)
Cac mode tuong Ung cla 18p DateField gOm:
DateField. DATE_TIME: cho phép thay d0i ngay gio
DateField. TIME: chi cho phép thay dGi gi0
DateField. DATE: chi cho phép thay d6i ngay
Vi du:
private DateField dfAlarm;
// Tao mOt dOi tu'ong DateField vOi nhdn, cho phép thay dbi ca ngay va gio
dfAlarm = new DateField("Set Alarm Time", DateField. DATE_TIME);
dfAlarm.setDate(new Date());
b) Gauge

MOt thanh phan Gauge 12 mOt ki€u giao dién thudng dugc ding d€ mo ta
mUc d0 hoan thanh mOt cong viéc. C6 2 loai Gauge 1a loai tuong tac va loai
khong tuong tac. Loai dau cho phép ngudi ding c6 th€ thay doi Gauge, loai 2
thi doi hdi ngudi phat trién phai cdp nhat Gauge
Du0i day 1a ham khdi tao cUa 18p Gauge:
Gauge(String label, boolean interactive, int maxValue, int initialValue)
Vi du:
private Gauge gaVolume; // Piéu chinh &m lUong
gaVolume = new Gauge("Sound Level", true, 100, 4);
¢) Stringltem

MOt thanh phan StringItem dugc ding d€ hién thi mOt nhan hay chubi vin
ban. Nguoi dung khong th€ thay d6i nhan hay chubi van ban khi chuong trinh
dang chay.
Stringltem khong nhan ra su' kién
Phuong thUc khdi tao cUa 18p Stringltem
Stringltem(String label, String text)
d) TextField

MOt thanh phan TextField thi tuong tu nhu bat ky cac d6i tugng nhap vin
bdn tiéu bi€u nao. Ban c6 thé chi dinh moOt nhan, s6 ky tu tdi da dugc phép
nhap, va loai dr liéu dugc phép nhap. Ngoai ra TextField con cho phép ban
nhap vao méat khau véi cac ky tu nhép vao sé dugc che béi cac ky tu mat na
Phuong thUc khdi tao cla 18p TextField
TextField(String label, String text, int maxSize, int constraints)
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Thanh phan th(t 3 constraints 1a thanh phan ma ching ta quan tam, vi n6 1a
phuong tién d€ x4c dinh loai d{f liéu nao dugc phép nhap vao TextField
MIDP dinh nghia cac tham sO rang buQc sau cho thanh phan TextField:
« ANY: cho phép nhap bat ky ky tu' nao
« EMAILADDR: chi cho phép nhép vao cic dia chi email hgp 1€
« NUMERIC: chi cho phép nhap s0
« PHONENUMBER: Chi cho phép nhap s6 dién thoai
« URL: Chi cho phép nhap céc ky tu hgp 1é bén trong URL
« PASSWORD: che tat ca cac ky tu' nhap vao
e) ChoiceGroup

Thanh phan ChoiceGroup cho phép ngu0i dung chon tU mOt danh sach dau
vao da dugc dinh nghia trudc. ChoiceGroup c6 2 loai:
« multi-selection(cho phép chon nhi€u muc): nhém nay c6 lién quan dén céc
checkbox
« exclusive-selection(chi dugc chon mOt muc): nhém ndy lién quan dén nhém
cac radio button
f) Image and Imageltem

Hai I6p duoc dung d€ hi€n thi hinh anh la: Image va Imageltem. Image
dugc dung d€ tao ra mOt dOi tugng hinh dnh va gilr thong tin nhu 13 chiéu cao
va chiéu rOng, va du dnh c6 bi€n ddi hay khong. L&p Imageltem mo td mOt tam
anh sé duoc hi€n thi nhu thé nao, vi du tdm anh sé dugc dat @ trung tdm, hay
dat vé phia bén tréi, hay bén trén cla man hinh MIDP dua ra 2 loai hinh dnh 13
loai dnh khong bién dGi va anh bi€n d6i. MOt td&m dnh khong bién doi thi
khong thé bj thay ddi k€ tUr lic né dudc tao ra. Pac trung cla loai dnh nay 1a
dugc doc tir mOt tap tin. MOt tdm dnh bi€n ddi vé cd ban 1a mOt ving nhd.
Diéu nay tiy thudc vao viéc ban tao ndi dung cla tdm anh bang cach ghi né 1én
viing nhg. Chuing ta s€ lam viéc v4i nhitng tdm anh khong bién dGi trong bang
sau.
Céc phuong thdrc dung cho 16p Image va Imageltem
» Image createImage(String name)
* Image createImage(Image source)
 Image createImage(byte[] imageDate, int imageOffset, int imageLength)
* Image createImage(int width, int height)
 Image createImage(Image image, int x, int y, int width, int height, int transform)
» Image createImage(InputStream stream)
* Image createRGBImage(int[] rgb, int width, int height,
boolean processAlpha)
» Imageltem(String label, Image img, int layout, String altText)
Poan ma dudi ddy mo ta lam th€ nao tao moOt tdm dnh tU mOt tap tin, va gan
né véi mOt dOi tuong Imageltem va thém mot blc anh vao mOt Form
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Form fmMain = new Form("Images");

// Create an image

Image img = Image.createImage("/house.png");

// Append to a form

fmMain.append(new Imageltem(null, img, Imageltem.LAYOUT_CENTER, null));

Cht y: PNG la loai dnh duy nhat dugc ho trg bdi bat ky thiét bi MIDP nao
2. List, Textbox, Alert, va Ticker :
a) List

MOt List chtta mOt day cac lua chon dugc thé hién moOt trong ba dang. Chiing
ta da thay loai cho phép nhi€u Iua chon va loai chi dugc phép chon mOt khi 1am
viéc v8i ChoiceGroup. Dang th(r 3 1a 1a dang khong tuOng minh. Cac List khong
tuOng minh dugc dung d€ th€ hién modt thuc don cac chon lua

b) TextBox

TextBox dudgc dung dé cho phép nhap nhi€u dong. Thanh phan TextBox va
TextField c6 nh{ing rang buQc gidng nhau trong viéc chi dinh loai ndi dung dugc
phép nhap vao. Vi du ANY, EMAIL, URI... Dudi day la phuong thUc dung cla
mOt TextBox:
TextBox(String title, String text, int maxSize, int constraints)
c) Alert va AlertType

MOt Alert don gidn 1a mOt hOp thoai rat nhd. C6 2 loai Alert:
« Modal: 1a loai h6p thoai théng bao dugc trinh bay cho dén khi ngudi ding an
nit dong y
« Non-modal: 12 loai hOp thoai théng bao chi dugc trinh bay trong mot sO gidy
nhat dinh
Céc phuong thirc khdi tao cla Alert:
Alert(String title)
Alert(String title, String alertText, Image alertImage, AlertType alertType)
Thanh phan AlertType sU dung Am thanh dé€ théng bao cho ngudi ding biét c6
mOt su kién xdy ra. Vi du ban c6 th€ st dung AlertType d€ m& mot doan am
thanh nao dé bao hiéu cho ngudi ding biét khi c6 16i xay ra
Thanh phan AlertType bao gdm 5 loai am thanh dinh san la: thong bao, xac nhan,
bao 16i, thong bao va canh béo
Ta thay cac phuong thic dung cla Alert cho biét 1a Alert c6 th€ bao gbm 1 tham
chi€u dén moOt doi tugng AlertType.
d) Ticker
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Thanh phan Ticker dugc diing dé thé hién mo6t doan chubi chay theo chiéu
ngang. Tham sO duy nhat cUa thanh phan Ticker 12 doan vin ban dudgc trinh bay.
T6c d6 va chi€u cubn dugc xac dinh bdi viéc cai dat trén thi€t bi nao.

Phuong thUc khdi tao cla Ticker

Ticker(String str)

TU cdy phan cap cac thanh phan thé hién trén thiét bi, ta thay la thanh phan
Ticker khong 12 18p con cUa 18p Screen ma Ticker 1a mOt bién cla 18p Screen.
Diéu nay c6 nghia la mOt Ticker c6 thé dugc gan vao bat c(r18p con cla 16p
Screen bao gOm cd Alert

3. Xt ly su kién :

a. POi tuong Command :

Khi mOt dOi tuong xdy ra trén thi€t bi di dOng, mOt dbi tugng Command gilt
thong tin vé su kién do. Thong tin nay bao gdm loai hanh dOng thuc thi, nhan
cUa ménh 1énh va d6 uu tién cUa chinh no. Trong J2ME, c4c hanh ddng néi
chung duoc th€ hién dudi dang cac nit trén thiét bj.

Néu c6 qua nhi€u hanh ddng dugc hién thi trén thiét b, thi€t bj sé tao ra mOt
thuc don d€ ch(a cac hanh dOng .

Chi c6 cac thanh phan MIDP sau ddy mdi c6 thé chita cac dbi tuong
Command la: Form, TextBox, List va Canvas.

Cac budc cd ban d€ xUr 1y cac su kién véi moOt d6i tuong Command:

« Tao mOt d6i tugng Command

« Pat doi tuong Command 1én trén mét dOi tuong Form, TextBox, List,
hay Canvas

» Tao mOt b 1ang nghe

Khi c6 mOt su kién xdy ra, bd 1ang nghe sé phat sinh mOt 10i goi dén phuong
th(fc commandAction(). Trong than phuong thltc ndy ban cé thé xac dinh doi
tuong nao phat sinh ra sy kién va tao ra cac xU ly tuong Ung
Dudi day 1a doan ma minh hoa viéc tao ra su kién Command va xU' 1y su kién:
private Form fmMain; // Form
private Command cmEXxit; // Command to exit the MIDlet

fmMain = new Form("Core J2ME"); // Create Form and give it a title
// Create Command object, with label, type and priority

cmExit = new Command("Exit", Command.EXIT, 1);
fmMain.addCommand(cmEXxit); // Add Command to Form
fmMain.setCommandListener(this); // Listen for Form events

public void commandAction(Command c, Displayable s)

{
if (c == cmEXit)
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{
destroyApp(true);

notifyDestroyed();
}

}
b. POi tuong Item

Ngoai viéc xU 1y su kién bang doi tugng Command ta c6 thé x(r 1y su kién
bang doi tugng Item. Nhi€u dbi tuong trong MIDP da dugc dinh nghia truGc
cho viéc x( Iy cac su kién cu th€ ndo dé. Vi du dbi tugng DateField cho phép
nguoi st dung chon lua ngdy va gid trén man hinh, doi tugng TextField cho
phép ngudi ding nhap vao mot chubi cac ky tu, s6 va cac ky tu dac biét
Tuong tu nhu viéc xU Iy su kién bang d6i tuong Command, thi khi c6 mOt thay
doi xdy ra doi v6i bat ky thanh phan Item nao thi phuong thitc
itemStateChanged() s€ dugc goi. Va chung ta s€ thuc hién cac xU 1y bén trong
phuong thUc nay
Dudi day 1a doan ma minh hoa viéc tao ra su kién Command va xU 1y su kién:

private Form fmMain; // Form
private DateField dfToday; // DateField item
fmMain = new Form("Core J2ME"); // Create Form object

dfToday = new DateField("Today:", DateField. DATE); // Create DateField

fmMain.append(dfToday); // Add DateField to Form
fmMain.setltemStateListener(this); // Listen for Form events

public void itemStateChanged(Item item)
{
// If the datefield initiated this event

if (item == dfToday)

}
c. Vidu

Dudi dayla doan ma minh hoa viéc tao ra va xU 1y cac su' kién Command,
Item

import javax.microedition.midlet.*;

import javax.microedition.lcdui.*;
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public class EventProcessing extends MIDlet implements
ItemStateListener, CommandListener

{

private Display display; // Reference to Display object for this MIDlet
private Form fmMain; // Main Form
private Command cmExit;  // Command to exit the MIDlet
private TextField tflext; // TextField component (item)
public EventProcessing()
{
display = Display.getDisplay(this);
// Create the date and populate with current date
tfText = new TextField("First Name:", "", 10, TextField.ANY);

cmExit = new Command("Exit", Command.EXIT, 1),

// Create the Form, add Command and DateField
// listen for events from Command and DateField
fmMain = new Form("Event Processing Example");
fmMain.addCommand(cmEXxit);
fmMain.append(tfText);
fmMain.setCommandListener(this);  // Capture Command events (cmEXxit)
fmMain.setltemStateListener(this); // Capture Item events (dfDate)
}

// Called by application manager to start the MIDlet.
public void startApp()

{
display.setCurrent(fmMain);

}

public void pauseApp()
{}

public void destroyApp(boolean unconditional)
{}

public void commandAction(Command c, Displayable s)

{

System.out.println("Inside commandAction()");
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if (c == cmEXit)
{
destroyApp(false);

notifyDestroyed();
}
}

public void itemStateChanged(Item item)

{
System.out.printin("Inside itemStateChanged()");

}

}
MOt s6 hinh dnh minh hoa

choice
group

® Color 1

command
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FextField

Tell me your name //
[ il

Owe

Command

X
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IT1. Cac thanh phan do6 hoa & murc thap cla Ung dung
MIDP

Khi 1ap trinh cho mdy tinh, thuOng chiing ta chi s&t dung cac thanh phan giao
dién c6 san dé€ tao ra giao dién ngudi dung. Tuy nhién, khi 1&p trinh cho dién
thoai di d6ng s dung MIDP, thanh phan giao dién c6 san kha nghéo nan. MIDP
chi cung cap cac thanh phan giao di€n théng dung nhat. Poi v4i may tinh, néu
mOt thanh phan giao dién ching ta can khong san c6 trong b0 cong cu phat trién
(SDK), chiing ta c6 th€ dé dang st dung thu vién cla mOt nha cung cap th( ba.
Diéu nay rat khé cho cac Ung dung trén DTDD luén yéu cau dung luong nho.
Chiing ta khong th€ tich hop cd mot thu vién vao Ung dung d€ si dung mot
hodc mOt vai thanh phén giao dién. D€ gidi quyét van dé nay, chiing ta can
phdi st dung thu vién 1ap trinh giao dién ngudi dung cap thap (Low-Level User
Interface Libraries) d€ tao cac thanh phan glao dién mong muon.

Canvas va Graphics 12 2 16p trai tim cUa cac ham API cap thap. Ban sé lam
tat cd cac cong vi€c bang tay. Canvas 1a mOt khung vé& cho phép ngudi phat
trién c6 kha nang vé 1én thi€t bj trinh bay ciing nhu 1a viéc x( Iy su kién. Con
18p Graphics cung cap cac cong cu that su’ d€ vé nhu drawRoundRect() va
drawString()

1. LOp Canvas
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Canvas 1a 18p c0 s trong J2ME dug st dung d€ xU(r 1y cac su kién cép thap
va cac van dé lién quan dén d6 hoa d€ hién thi 1én man hinh.
Do Canvas 1a mOt 13p do(abstract), nén ban than 16p Canvas sé khong thé tao

ra dOi tugng truc ti€p ma phai thong qua cac 18p con clla né. Céc 18p con cla
Canvas, sau khi extends Canvas, phdi cai dat phuong thic do cla no, trong
Canvas chi c6 phuong th'c paint() 1a phuong thitc do, nén ta c thé cai dat con
cUa 16p Canvas nhu sau:
public class MainCanvas extends Canvas{

public void paint(Graphics g){

g.setColor(255,255,255);

g.drawString(“SMI Java”,0,0,Graphics. TOP|Graphics.LEFT);
}

}

1. Hé toa do:
(0,0)

getHeight()
¥ =B S

Xo=AiS
getnidth()
Muc tiéu dau tién cUa chiing ta 1a 1am quen v&i hé thOng truc toa d0 d€ lam

viéc

v0i thié€t bi th€ hién. Hé thOng toa d6 cho 16p Canvas c6 tdm tQa d0 1a di€m trai
trén cUa thié€t bi trinh bay. Gia tri x ting dan v& phia phai, gié tri y ting dan khi
di xuOng phia dudi. Khi vé d6 day biit vé 1a mOt di€m anh.

Cac phuong thic sau day sé gitp xac dinh chi€u rOng va chi€u cao cla canvas:
+ int getWidth(): xac dinh chi€u rdng cla canvas
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+ int getHeight (): x4c dinh chi€u cao cUa canvas

Chiéu rOng va chi€u cao cla Canvas ciing dai di€n cho toan b0 dién tich khung
v€ 6 thé trén thié€t bi trinh bay. N6i cach khéac, ching khong thé€ chi dinh kich
thudc cho canvas, ma phan mém trén mot thi€t bj MIDP sé trd v€ dién tich 16n
nhat c6 thé cé doi véi mot thiét bi cho trudc.

2. Vé trén dOi tuong Canvas:

a. Thi€t 1ap ché d0 vé Canvas lén toan b man hinh:

C6 2 ché d6 dé Canvas dudc hién thi:

- Normal: trong ché& d0 nay, chi€u cao viing hién thj canvas bang tGng chiéu cao
man hinh trU di viing tiéu d€ va viing vé cadc command.
- Full: trong ché& d0 nay, chiéu cao ving hién thj canvas bang tGng chiéu cao
man hinh.

Cac doi tugng Canvas thuOng dudc tao ra theo ché dd mac dinh. DE thiét

1ap ché d6 full man hinh, ban chi can goi phuong thitc
setFullScreenMode(boolean mode).

Viéc goi phuong thUc setFullScreenMode (boolean mode) thuc chat 1a goi
phuong thUc sizeChanged(int w, int h), binh thuGng thi phuong thlc nay khong
lam gi. Ung dung c6 th€ 1gi dung phuong thic nay d€ thay d6i chiéu cao vao
chi€u rOng viing vé dbi cac thi€t bi c6 chlc nay xoay man hinh.

b. Phuong thUc paint(Graphics g)

- Phuong thUc paint(Graphics g) dugc st dung d€ vé cac doi tugng graphics 1én
man hinh. D€ goi phuong thlc paint(Graphics g), don gidn ban chi can tao ra
mOt instance cUa 16p Canvas va sau d6 goi phuong thlc paint(Graphics g).

- C6 th€ goi phuong thirc paint(Graphics g) mOt cach bat ddng b0 thong qua goi
phuong thlc repaint().

- Viéc goi phuong thitc paint() thong qua goi phuong thc repaint() c6 thé
khong dugc thuc hién ngay 1ap tlc. N6 c6 thé bi tri hoan cho dén khi
lubng(flow) di€u khién trd vé tir phuong thic x( 1y su' kién hién tai. SU cham
tré & day khong phai 1a van dé 1én, nhung trong khi x(r 1y cac chuyén ddng,
cach an toan nhat d€ kich hoat viéc vé lai 1a goi phuong thirc
Display.callSerially() hay yéu cau vé& lai tlr mOt thread riéng biét hodc
TimerTask. Ngoai ra, Ung dung c6 th€ ép budc viéc v& lai ngay 1ap tlc bang
cach goi phuong thic serviceRepaints().Ung dung c6 th€ st dung phuong thirc
phuong thic Display.callSerially() hay serviceRepaints() d€ dong b0 vGi phuong
thlrc paint().



Lap trinh game trén di ddng v&i J2ME

Vd: x6a man hinh

protected void paint(Graphics g)

{

// Set background color to white

g.setColor(255, 255, 255);

// Fill the entire canvas

g.fillRect(0, 0, getWidth(), getHeight());

}

2.L.8p Graphics:

- POi tugng Graphics dugc st dung béi Canvas, né c6 th€ dugc biéu dién truc
ti€p 1én man hinh hay thong qua m6t bd dém off-screen trudc khi vé 1én man
hinh.

- P6i tugng Graphics ho trg vé cac chudi string, image, dudng thang, dudng
tron...

- Cung cdp mOt ki€u mau sac 24bit, trong d6 8bit cho mbi thanh phan mau red,
green va blue. Khong phai tat ca céc thiét bi déu ho trg day du 24bit mau, vi
vay chiing s€ dugc dnh x@ céc mau sac yéu cau cla Ung dung vao bang mau
hién tai dugc ho trg trén thi€t bi.

- Graphics c6 mOt phuong thitc rat quan trong translate(int x, int y) d€ dich
chuy€n toa d0 gbc, phuong thlc nay thudng dung trong cac kY thudt cudn man
hinh.

- Ngoai phuong thuic translate(int x, int y), 10p Graphics con c6 mQt phuong thic
nlfa quan trong khac 1a setClip(int x, int y, int width, int height), cac viing nam
ngoai vung clip dugc thiét 1ap s€ khong c6 hi€u luc, chinh diéu nay lam ting tOc
qué trinh vé.

1. Thiét 1ap mau:

Mau sac trong d6i tugng Graphics dugc tao tir 3 mau co ban 1a do, xanh luc
va xanh duong(RGB) dudc biéu dién bdi 24 bit mau, m6i mau chi€m 8 bit. Néu
thi€t bj khéng ho trg hi€n thi mau hay chi ho trg vdi s& mau it hon thi thiét bj sé
tU chuyé€n dGi d€ hi€n thj ra mau gan nhat so v4i yéu cau. Grayscale dung dé
hién thi cc sdc d6 mau khac nhau trén man hinh trang den.

Khi gadn mau cho doi tugng Graphics, c6 thé dung moOt trong 2 cach:
« K&t hop 3 mau (do, xanh duong va xanh luc) trong mot s6 nguyén ki€u int hay
bi€u dién tlng thanh phan trong tling sO int. Khi k&t hop 3 mau v&i nhau, moi
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mau dudgc biéu dién bai 8 bit va x€p theo th(r tu tir cao xudng thap 1a d0, xanh

luc va xanh duong.
R|IR|R|R|R|R|R|R|G|G|G|G|G|G|G|G|B|B|B|B|B|B
RED GREEN BLUE

Do d6, d€ két hgp 3 gi tri mau nay vao mot s6 nguyén kiéu int, ta phai dich
bit d€ c6 k€t qud chinh xac. Gia tri mau dod sé dich trai 16bits, gia tri mau xanh
luc dich trai 8 bits va gia tri mau xanh duong chi€m 8 bit thap nhat.

VD:

int red=0; 00000000O0

int reen=127; 01111111

int blue=255; 11111111

int color=(red<<16) | (green<<8) | blue;
g.setColor(color); //g la dbi tuong kiéu Graphics
//Gdn gid tri cho tling mau co ban riéng biét:
int red=0;

int green=127;

int blue=255;

g.setcolor(red, green, blue);

Tuong tu, khi 18y gia tri mau, ta ciing c6 th€ 18y ra dudi dang két hgp hay ting
mau riéng biét. Néu l1ay gia tri mau dudi dang két hop, d€ c6 dudgc gia tri mau
cho tUng mau co ban can phai bd di cac bit khong thich hgp.

Vd:

int color, red, green, blue;

color= g.getColor(); //g la d6i turong ki€éu Graphics

red=(color & 0xFF0000)>>16;

green=(color & 0xFF00)>>8;

blue=color & OxFF;

C6 th€ kiém tra thi€t bi di dbng c6 man hinh mau khong bang phuong thifc:
javax.microedition.lcdui.Display.isColor().

Ngoai ra c6 th€ 18y s6 mau thiét bi c6 ho trg bang phuong thiic
javax.microedition.lcdui.Display.numColors().




Lap trinh game trén di ddng v&i J2ME

, néu thiét bj chi c6 man hinh trang den thi gia trj trd vé la gia tri grayscale mac
dinh.

2. Nétve
Ki€u nét vé (stroke style): Khi v& dudng thang, dudng tron, hay hinh chir
nhat, ta c6 th€ 1ua chon ki€u nét v€& 1a nét lién (Graphics.SOLID) hay cach
khodng (Graphics. DOTTED). Nét lién 1a gia tri mac dinh cUa cac kiu vé.
Cac phuong thurc ve:
- void drawLine (int x1, int y1, int x2, int y2)
Vé dudng thang tir di€m (x1, y1) dén diém (x2, y2)
- void drawArc (int x, int y, int width, int height, int startAngle, int acrAngle)
Vé dudng cong goc arcAngle bat dau tlr gbc startAngle ndi ti€p hinh chr nhat
x4c dinh béi goc trai trén (x,y) va chiéu dai hai canh width, height
- void fillArc (int x, int y, int width, int height, int startAngle, int acrAngle)
V& dudng cong géc arcAngle bat dau tU goc startAngle ndi ti€p hinh chit nhat
x4c dinh b&i goc tréi trén (x,y) va chiéu dai hai canh width, height va td mau bén
trong duOng cong vla ve.
- void drawRect (int x, int y, int width, int height)
V& hinh ch{r nhat vGi goc trai trén (x,y) va chi€u dai hai canh width, height
- void drawRoundRect (int x, int y, int width, int height, int arcW, int arcH)
Vé hinh ch{r nhat v&i cac goc tron. arcW va arcH 1a kich thudc cla hinh ch{r
nhat ngoai ti€p géc cong
- void fillRect (int x, int y, int width, int height)
T6 hinh ch{f nhat
- void fillRoundRect (int x, int y, int width, int height, int arcW, int arcH)
t6 hinh ch{t nhat géc tron
VD:
g.drawArc(5, 5, 75, 75, 0, 225);
g.drawArc(80, 70, 75, 100, 90, 225);

Hinh ch(f nhat gbm 4 loai:
« Hinh ch{r nhat thuGng, khong to
« Hinh ch{r nhat goc cong, khong td
« Hinh ch{r nhat thuOng, t6 dac
Exit « Hinh ch{r nhat goc tron, t6 dac
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Hinh ch{r nhat goc tron 1a hinh ch{r nhat trong d6 cac goc dugc vé theo dang
dudng cong ch( khdng phadi 1a géc vudng nhu hinh ch{r nhat thong thudng.
Trong dé cac géc cong 1a %4 duong cong nOi ti€p hinh chit nhat kich thudc rOng
dai tuong Ung la: arcW va arcH.

VD: g.drawRect(1, 1, 60, 40),
g.drawRoundRect(70, 50, 60, 40, 30, 40);

Exit

g.fillRect(1, 1, 60, 40),
g.fillRoundRect(70, 50, 60, 40, 30, 40);

Cac phuong thitc ho tro vé text:

- void drawChar (char character, int x, int y, int anchor)
vé€ ky tu character 1én man hinh

- void drawChars (char[] data, int offset, int length, int x, int y, int anchor)
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vé chubi ky tu data véi chi€u dai length tir vi tri offset 1én man hinh

- void drawString (String str, int x, int y, int anchor)
v€ chuOi str 1én man hinh

- void drawSubstring (String str, int offset, int len, int x, int y, int anchor)
v€ chuOi con 6 chiéu dai len , tU vi tri offset cUa chuOi str 1én man hinh

- Font getFont() : Lay d0i tuong Font hién tai
- void setFont () : Gan Font cho d0i tugng Graphics

Khi vé text 1én man hinh, bat k€ d6 1a mOt ky tu hay mOt chudi ky tu, ta phai
cung cap dU ba tham sO: x, y va anchor. Trong d6, (x, y) 1a toa d0 di€ém gbc, va
anchor 13 vi trf twong d6i cla di€ém gOc so v4i doan text s& dugc hién thj. Cac vi
trf tuong d6i cla anchor da dugc dinh nghia san trong 16p Graphics.

TOMHCENTER
TOP/LEFT TOMRIGHT

BASELINE/LEFT m BASELINE/RIGHT
BOTTOM/LEFT / BOTTOM/RIGHT

BOTTOM/HCENTER

RASELINEHCENTER

3. Font chir:

Phan sau day ciing quan trong khong kém 1a cach s dung font ch( dugc hd
trg bdi giao di€n cap thap cla Ung dung MIDP. Sau day 1a mOt s6 cac phuong
thc dung cUa 18p Font
- Font getFont(int face, int style, int size)

- Font getFont(int fontSpecifier)
- Font getDefaultFont()

MOt s6 thubc tinh cUa 16p Font
FACE_SYSTEM
FACE_MONOSPACE
FACE_PROPORTIONAL
STYLE_PLAIN

STYLE_BOLD

STYLE_ITALIC
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STYLE_UNDERLINED

SIZE_SMALL

SIZE_MEDIUM

SIZE_LARGE

Cac tham sO ki€u dang c6 thé dugc két hgp théng qua toan tUr hay. Vi du:
Font font = Font.getFont(Font. FACE_PROPORTIONAL, Font.STYLE_BOLD |
Font.STYLE_ITALIC, Font.SIZE_MEDIUM);

Sau khi ban c¢6 m0t tham chi€u dén mot doi tugng Font, ban c6 thé truy van né
dé

xac dinh théng tin cUa cac thuOc tich cla né.

int getFace()

int getStyle()

int getSize()

boolean isPlain()

boolean isBold()

boolean isltalic()

boolean isUnderlined()

Kich thudc cla cac font ch(r dugc xac dinh bdi chi€u cao cUa font chit, bé dai
tinh bang di€m dnh cla mOt chubi ky tu trong mOt font xac dinh. MOt sO cac
phuong thic sau ho trg khi tuong tac v&i mOt doi tuong font
int getHeight()
int getBaselinePosition()
int charWidth(char ch)
int charsWidth(char[] ch, int offset, int length)
int stringWidth(String str)
int substringWidth(String str, int offset, int length)
4.Vé anh
L3p Graphics ho trg mOt phuong thlc duy nhat d€ vé& hinh dnh 1én man hinh, dé
la:
void drawImage (Image img, int x, int y, int anchor): V& d0i tugng Image img 1én
man hinh

Day chi 12 budc culi cling d€ v& modt hinh dnh 1én man hinh, cac budc trudc
d6 ding dé€ tao doi tugng Image ciing nhu load hinh dnh 1én doi tugng doé. Boi
tugng Image gOm hai loai: c6 thé thay dGi hinh dnh (Mutable Image) va hinh
anh c0 dinh (Immutable Image).

Cac budc d€ vé dbi tuong Image 1én man hinh:

. Immutable Image:

+ Tao dOi tugng hinh dnh (thudng 1a load truc ti€p tU file):
Image img= Image.createImage (“\imageTest.png”);

+ Hién thj d0i tugng 1én man hinh:
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protected void paint (Graphics g) {

g.drawlmage(img, 10, 10,
Graphics.LEFT | Graphics.TOP);

Exit

. Mutable Image:

Khdi tao dbi tuong, yéu cau chuong trinh cap mot ving nhé vdi kich thudc cho
trudc cla hinh anh:

Image img = Image.createImage(80,100);,

V€ hinh dnh 1én d6i tugng :

/18y d6i tugng Graphics tuong Ung cla dOi tugng Image:

Graphics g = img.getGraphics();

//dung d6i tugng Graphics vUa 1ay vé céac hinh dnh 1én doi tuong Image:
g.fillRoundRect (0, 0, 50, 50, 20, 20);

Hiéhn thi hinh vira vé 1én man hinh:
protected void paint (Graphics g) {

g.drawlmage(img, 10, 10,
Graphics.VCENTER | Graphics. HCENTER);
}
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T
Fammil EEEY

Miutable Image

Hinh chirnhit v
trén Mutable Image

Khi goi phuong thitc vé doi tugng Image 1én man hinh, ta cling phai truyén cac
tham s0 x, y, anchor nhu khi vé text. Tuy nhién, cac loai anchor cUa hinh anh
tuong doi khac vdi text, d6 1a khong si dung anchor BASELINE(duGng chan
cUa ky tu'/ chubi) ma thay vao d6 1a VCENTER d€ chi di€ém gi(ra theo chiéu doc
cUa hinh anh. )

B.Ung dung Game trong J2ME

Xudt phat tUf niém dam mé va kién th(rc san c6 vé 1ap trinh game,
nhém chiing em da 1ua chon viéc xay dung mot sO game Mobile
d€ lam Ung dung minh hoa cho dé tai nghién c(fu nay

1.So lugc veé lap trinh Game trén J2ME
* J2ME Game API :

Thuc té ta hoan toan c6 thé lam game J2ME vdi kién thUc ve 1ap trinh di dong
J2ME, va dic biét 1a thanh phan giao dién mutc thdp Canvas cua no. L&p Canvas
cho phép ta ve 1én man hinh dién thoai, n6 ho tr@ ve cac doi tugng nhu dudng
thang, dudng tron, t& mau mot vung man hinh, hay co thé copy mot vung man
hinh vao vung dém va dit n6 vao cho khac .... VOi nhiing cdng cu nhu thé ta co
thé lam du@c mot chuong trinh game tU don gian dén phuc tap. Tuy nhién thoi
gian lam game se rat ton kém va khoi lugng cong viéc lién quan dén ve giao dién
la rat 16n.Qua tim hiéu em thdy J2ME co m6t goi ho trg@ tot cho 1ap trinh game goi
la chung la Game API. Cac 10p cia no ndm trong javax.microedition.lcdui.game

Mot s6 10p quan trong cta no nhu: GameCanvas, Layer, Sprites, TiledLayer, va
LayerManager.

« GameCanvas: ké thUa tU 18p Canvas, co thé coi day la man hinh dién thoai

« Layer: it dugc s’ dung truc tiép nhung dugc két bdi 18p Sprite va TiledLayer

« Sprites: 18p dé tao cac nhan vat va cac doi tugng chuyén dong
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« TiledLayer: 18p dé tao cac khung canh khac nhau cua game va tao ban do

« LayerManager: 18p quan ly cac Sprites va cac TiledLayer
1. L&p GameCanvas :

GameCanvas két thUa cac thudc tinh va phuong thlic cua 16p Canvas va c6
thém mot s6 phuong thiic quan trong gitip cho viéc giam thoi gian tinh toan nho
do tang toc do refresh cua man hinh. N6 c6 thém hai md& rong so v3i Canvas la
Polling Input va Frame Buffer.

1.1 Polling Input :

Trong game di dong ngudi ta thudng su dung cac phim chuic ning dé thao tac.
Mot game hoan chinh co thé chi thao tac v@i 5 phim chitc ning la UP, DOWN,
LEFT, RIGHT va phim FIRE (phim béan). Ta co thé dung cac phim s tuong Ung
thay cho cac phim chUc ning nhu bang trén. Dién thoai bo tri cac phim chifc ning
dat gan nhau dé deé thao tac.

@ @ Sun .

LEFT
up
Launch /
- \ A/—/‘[ - -
FIRE — ‘.E] M =
) l_a
N’,//ﬁ_ 1 2 ABC 3 DEF
et Jew 5k f mno
RIGHT
7 rars v Q wxyvz
* - 0 #-+
|

Phuong thUc int getKeyStates() 1lay thong tin vé phim bam cua dién thoai dé
biét ngudi choi nhan nut gi.

Trong 16p Canvas c6 1 phuong thic tuong tu' d€ xac dinh ngudi dung st dung
phim gi d61a getKeyCodes() nhung phuong th(c nay c6 mOt di€m han ché
d6 12 n6 se kiém tra tat ca cac phim xem phim nao nhan, trong khi dé
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getKeyStates( ) cla GameCanvas chi kiém tra v@i cac phim chUc ndng do do thoi
gian nhan biét dugc phim bdm cua 1dp GameCanvas sé nhanh hon cua 18p
Canvas.

V1 du nhan biét phim bam RIGHT
int keyStates = getKeyStates();
if ((keyStates & GameCanvas.RIGHT_PRESSED) != 0) {
System.out.printIn(“right”);
}
1.2 Frame Buffer :
Ky thuat nay st dung phuong thlic  protected Graphics getGraphics()
dé 1ay noi dung cua Canvas va cho vao bd dém. Y tudng cua Frame Buffer la moi
thao tac ve trén Canvas sé dugc gian tiép thao tac vdi vung dém sau do dung
phuong thic  public void flushGraphics() ~ dé day ndi dung vung dém ra
Canvas. Vi cai tién nay thi Frame Buffer co toc d6 vé 1én Canvas nhanh hon la vé
trUc tiép 1én Canvas vi thao tac v8i vung dém nhanh la hon thao tac v0i mot doi
tugng Canvas cu the, ta chi mat thém hai thao tac 1a 1ay ndi dung Canvas vao doi
tugng cua 18p Graphics vOi phuong thiic  getGraphics() va day ndi dung tUr doi
tugng Graphics vao Canvas v0i phuong thuc flushGraphics().
2. Layer :

Layer dugc hiéu la mot khoi hinh anh trong Game. Layer 1a m&t 16p trUu tuQng
dugc cha trong goi javax.microedition.lcdui.game.Layer .Tat ca cac hinh anh
co thé hién dugc trén man hinh déu ké thira 18p nay ( 2 18p rat quan trong ké
thUa tU Layer 1a Sprite va TiledLayer ). Cac Layer la nhlng anh ma ta c6 thé vé
1én man hinh, an di, di chuyén hay la xap xép chung theo d6 xau (tUc la khi nhiéu
anh chong chéo 1én nhau thi anh c6 dd x4u 16n hon seé bi anh co dd xau nho hon
che khuat)

Cac phuong thutc cia 18p Layer la :

public final int getX() : Trd v€ gia tri 1a toa d0 x clla mOt Layer

public final int getY() : Trd v€ gia tri 1a toa dO x clla mOt Layer

public final int getWidth() : Trd v€ gia tri 1a chiéu rng clla mOt Layer
public final int getHeight() : Tra vé€ gia tri 1a chi€u dai clla mOt Layer

public void setPosition(int x, int y) : Dat vi trl cua Layer tai vi tri (x, y)
public void move(int dx, int dy) : Dich chuyén Layer dén tQa d0 (x+dx, y+dy)
public void setVisible (boolean visible) : Thiét 1ap hién/an Layer

Man hinh d6 hoa cUa game trong J2ME :
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0,0 Increasing x values

Increasing y values
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3.Sprite

MOt Sprite 1a mOt thuat ng(t chung trong game. N6 tham chi€u dén mOt phan
t(F tru'c quan duQc tao ra bdi cac Image, thudng chuyén dOng va di chuyén xung
quanh cac phan t khac mét cach dOc 1ap trong game. L3p Sprite trong MIDP 2.0
dai dién cho khai niém nay. N6 cho phép tao ra cic Sprite dua trén cc hinh dnh
vGi nhiéu frame. N6 c6 th€ thay d6i frame, di€u khién chuyén dng va ki€m tra
va cham v@i cac phan t khac.

Céc Sprite dugc nhan nhiéu 1én 13 Graphics dOng, cac Graphics nay dudc tao
nén tU cing 1 phuong thlc Sprite nhung nhin tU cac géc khac nhau.

Cac ham khdi tao:

Phuong thirc Mb ta
Sprite(Image img) Tao mOt khung Sprite khong dOng

Sprite(Sprite sprite) Tao ra mOt Sprite tU mOt Sprite
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Sprite(Image img,int frameWidth,int Tao mOt Sprite tU 2 frame trd Ién,
frameHeight) frameWidth va frameHeight 14 chi€u

rOng va chiu cao cUa Sprite

Cac Graphics bao gOm cac Sprite ma d6 rOng va chi€u cao la hang s0.

a. Sprite Collision

collidesWith(Image image, int x, int y, boolean pixelLevel);
collidesWith(Sprite sprite, boolean pixelLevel);
collidesWidth(TiledLayer tiledLayer, Boolean pixelLevel);

Ki€m tra dung d6 théng qua vi tri goc trai trén cUa Sprite
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4.].ayerManager

L&p nay quan ly tat ca cac doi tugng khac, thay vi truc tiép xac dinh vj tri dé
ve cac doi tugng 1én man hinh bing phuong thuc paint(), ta tao mot doi tugng
LayerManager va cho vao no tit ca cac doi tugng bing phuong thuc:
public void append(Layer Im);

Doi tu'gng append co thé la doi tugng Layer hodc nhitng doi tugng cua 18p ké
thta tU Layer nhu Sprite va TiledLayer.G day ta van ve tUng doi tugng 1én man
hinh nhung khac so v@i ve tryc tiép 1én man hinh & chd cac qua trinh ve dugc
thau tom lai chi trong ddi tugng LayerManager ma khéng ve r0i rac tung thanh
phan mot. Viéc ve tat ca cac doi tugng dong loat nhu vy seé tot cho tinh thong
nhat xut hién cia cac dbi tuwgng khac nhau trén man hinh. D€ 6 thé€ xac dinh vi
tri vé ra cho cac Sprite, TiledLayer ta dung phuong thlc public void
setPosition(int x, int y) thUra k€ tU 18p Layer.

L&p LayerManager cung cap cac phuong thuc quan ly Layer nhu:

* insert (Layer 1, int index)

* remove (Layer 1)

* getLayerAt (int index)

Phuong thUc tht nhat chen mot Layer vao 18p G vi tri co chiéu xau index. G
day mot layer chen vao co tinh dén chiéu sdu ma no dugc dat (layer co chieu siu
16n hon se bi che b3i nhling layer cd chiéu xau nho hon). Do do viéc dit mot
layer 1én man hinh khi sU dung LayerManager sé khong phu thudc vao thir ty viét
code, ma phu thudc vao bién index truyén vao.

5.TiledLayer
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MOt TiledLayer 1a mOt 1udi cac cac 6 chia ra t mOt anh.

Céc phuong thic:

Phuong thitc Mbé ta

TiledLayer(int columns, int rows, Tao 1 TiledLayer c6 s hang, cOt va

Image image, int tileWidth, int anh can chia, d0 rOng va cao cUa tile

tileHeight)

setCell(int col, int row, int tileIndex) dat tile vao blc anh & vi tri col,row va
1y &nh ,c6 tileIndex (G trén 1a tUr 1,2,

.6)

getCell(int col, int row) trd vé index cUa cell, n€u cell 12
empty trd vé 0

getCellHeight() trd vé chi€u cao clla mOt cell (pixel)

getCellWidth(); Trd vé chi€u rdng clla moOt cell

getColumns() trd v€ sO cOt cla TileLayer

getRows() Trd vé sO dong cUa TileLayer

Goi truc ti€p ham paint() hay dung LayerManager layerManager.paint(g,0,0)

II. Xay dung game bang GameBuilder trong IDE NetBeans
1. GiGi thiéu vé GameBuilder trong NetBeans :

NhuU trén da biét d€ tao cac Sprite cac TiledLayer va cac ban dob trong game
ching ta pha1 dung cac phuong thtc khéi tao kha phu’c tap. Nhing cong doan
d6 rat dé gay nham 1an va khong thudn tién cho viéc 1ap trinh game vOn di da
bao gOm nhiéu thudt todn hét stic phu‘c tap.

Trong IDE NetBeans c6 cung cap mOt cong cu glup cho lap trinh vién c6 thé
tao va quan Iy cac doi tugng do hoa trong game mOt cich dé dang, d6 chinh 1a
cong cu GameBuilder. D€ tao mOt 16p GameDesign ta thuc hién nhu sau :
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Find... Ctrl+F |  [&] MIDlet...
B2 Visual MIDIet...

[ ] AGUIXlet Form...
|:| Personal Profile Xlet Form...

Ctrl+V
0 [E Xet...

Cut Ctrl +X
Copy Ctrl+C

. Delete Delete L] JPanel Form...

- Refactor b [&] Ricoh Xet..

; - — - |F_5| Java Class...

ompile Package —

] : _ . £ Java Package...

? Local History »

b [&] Java Interface...

E Tools 4 E_] oth

Ball : Sorite Bl — - .
Sau khi dat tén man hinh lam viéc cua GameDesign hi€n ra nhu sau :
Source Game Builder |:Game Design v| o =

Create scene ...

Create tiled layer ...

Create sprite ...

Phan Sprites 1a noi chiing ta tao cac sprite cla game. Phan Tiled Layers dé
chiing ta tao cac Tiled Layers. Phan Scenes 1a noi ching ta Add cac dnh vao dé
tao canh hay ban do cho game.

2. Tao Sprite bang GameBuilder :

TrudGc khi tao cac doi tugng d6 hoa bang GameBuilder can phdi chd ¥ 1a trong
thu' muc src clla project phai cé san file anh can thiét.

DE tao Sprite trong khung Sprites ta &n vao “Create sprite” hodc trén thanh
menu ta an chon bi€u tUgng tao Sprite . Man hinh khdi tao Sprite hién ra :
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O Create new Sprite @
Sprite name:
Select image: Adjust tile size in pixels: [7] Zoom
fBigttario.pna - | 2ElE g R &S S8 P

[FireMario.png
MormalEnemy.png
[TortoiseEnemy.png
[TortoiseEnemyRed.png
(boss.png

/bridge.png

/bullet.png
[eaterFlower.png
[fish.png

Jitem. png

/map.png
JmapFloor.png
[mapSprite.png
J/normalEnemy 1.png &

m

[ Import sample images

Tile width: 16 px Tile height: 16 px

O Enter sprite name.

oK [ Cancel H Help ]

Tai 6 Sprite name ta dat tén cho Sprite. Trong 6 Select image ta Iuta chon anh
can dung. Anh dé s& dugc xuat hién tai 6 bén phai, tai dé ta chinh sta kich
thudc clia Frame theo kich thu@c cla minh, r0i &n OK. Vié€c thuc hién ndy ciing
gi®ng nhu viéc ta chia mOt blc dnh ban dau thanh nhi€u cic frame nhu trong
phan ly thuyét & trén da noi dén.

Ti€p d6 khung man hinh tao sequences cho sprite hién ra.
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Image: fsmallMario.png

EBEESERSES

Tai day ta dung chult dua tu‘ng frame da chia & buéc trudc vao céc vi tri hgp 1i.
Sap Xep xong ta an nit Play dé chay th(r sequences vUa tao.

Ta thay rang v6i GameBulder viéc tao Sprites va sequences rat dé dang DPé 6
th€ hi€u rd hon ta c6 th€ xem source code ma GameBuilder sinh ra, ta sé thdy n6
van theo nhiing Iy thuyét da dugc néu ra & trén. Chi c¢6 sy khac biét ¢ chd
GameBuilder ho trg xay dung moOt cach truc quan ma thoi. D€ xem source code
ta an vao nut Source bén canh nit Game Builder.

2. Tao TiledLayer bang GameBuilder :

Viéc tao TiledLayer gan giOng v&i viéc tao Sprite. Trong khung TiledLayer
cUa GameBuilder ta chon Create Tiledlayer. Trong cUa sG hi€n ra ta chon anh roi
ti€n hanh chia dnh dé thanh céc Tile phit hgp véi yéu cau.
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3. Tao Scenes :

H&u cdnh (Background): Phan hién thi dudi ciing clla mOt cdnh game, né déng
vai tro 1am nén cho canh dé. Hau canh thuOng 1a hinh anh bau trdi, may, mat

dat, mat nudc...

« V4t th€ (Object): Phan dugc dat trén hdu canh va c6 th€ van dOng hay chuyén
dOng dugc. Vat thé thudng bao gOm cd nhan vat cla game, vat pham, ban ghé,

cay, da...

« Tién cdnh (Foreground): Phan nam trén cung cla mOt cdnh né nam trén vat
thé thudng 1a d€ hién thi cic thong s6 nhu cOt mau, cac ky ning, mang..

DudGi day 1a mOt s hinh anh trong viéc thiét k€ (tng dung va hinh dnh in-game
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background
Foreground "

object

Game FishingCraze

o L

aimap2130 aimap3 aimap3180 aimap4 aimap4180 aimap3 aimap3130

a5 W a =

aimapa | aimap61a0 ‘ ‘ aimap7? ‘ ‘ aimap7130 ‘ aimapa aimapa 180 aimapd

Game Mario
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~? ~ Y r [
Tong ket va danh gia
Qua mOt qua trinh nghién c(fu hoan thanh Bai tap 16n nay, ching em da c6 dugc
ki€n thirc tBng quét vé€ cac 16p dO hoa trong J2ME va cé thé€ viét dugc mbt s6
Ung dung minh hoa ,tuy luong kién thlc thu thap dugc con it i ,nhung tir dé
chting em s& c6 cO s& d€ dao sau va phat tri€n nhling Ung dung thanh céng hon
trén J2ME.
Do thoi gian va trinh d0 c¢6 han , dé tai ndy khong khoi c6 nhiing thi€u sét , rat
mong nhan dugc su gép y cla thay va cac ban
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