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1.

CHUONG I: GIOI THIEU TONG QUAN

Ly do chon dé tai

Cong nghé thong tin ngay nay co vai tro rat quan trong trong cudc song hang
ngay ctia ching ta. Hién nay c6 rat nhiéu céng nghé mai phat trién song song
v6i viéc phat trién cong nghé thong tin nhu Bluetooth, Wireless, WAP,
SOAP,... nham giup cong nghé thong tin ngdy cang than thiét véi ngudi ding
hon. M6t trong nhitng cong nghé gop phan khong nho trong viée két ndi con
nguoi voi thong tin cling nhu con nguodi véi con nguoi la cong nghé di
dong.Vai toc do phat trién hién nay va nhitng loi ich to 16n cua cong nghé di
dong, co thé thiy né c6 anh huong rat 1én d&én cudc séng cua con ngudi. Khong
giong nhu trudc day nhimg chiéc dién thoai chi c6 chic ning rat don gian 1a
dam thoai, dién thoai hién nay con c6 thém rat nhiéu chirc nang, ing dung khac
nhu: email, truy cdp Internet, video, nghe nhac, choi game, ... déng thot vo1 no
1a su phat trién vii bdo cua cac dich vu gia tang trén dién thoai di dong dua trén
cong ngh¢ WAP va SOAP.

Em chon dé tai 1a “Lép trinh thiét bi di dong trén J2ME” va viét mot sb tng
dung don gian nham khai thac cac tinh ning cua céc thiét bi di dong ma chu yéu
1a dién thoai di dong. Qua d6 em s& cd gang ndm bat va tng dung duoc tot cac
k¥ thuat 1ap trinh trén thiét bi di dong.

Muc tiéu
Khi thyc hi¢n dé tai nay, muc ti€éu ma em mong muon dat duoc la:

Hiéu chi tiét vé J2ME va ung dung ctia nod dé 1ap trinh trén cac thiét bi di dong.
Nim duoc céac ky thuat xr 1y form, am thanh, hinh anh, va luu tritr trén dién
thoai di dong

Ung dung céc két qua dat duoc dé xay dung chuong trinh don gian, c6 céc tién
ich phuc vu nhu cau cua nguoi st dung dién thoai di dong

Ap dung thanh cong trén mot s dong may dién thoai di dong hd tro Java cia

cac hang nhu Nokia, Sony, Samsung,...



3. Poi twong nghién ciru

Hiéu chi tiét vé J2ME va tmg dung cta n6 dé lap trinh trén cac thiét bi di dong.
Nim duogc cac ky thuat xtr Iy am thanh, hinh anh, va luu trir dir li¢u trén thiét bi
di dong
Ung dung céc két qua co dugc dé xay dung mot ing dung thuc tién trén thiét b
di dong
Tim hiéu cac cong ngh¢ nang cao trén dién thoai di dong nhu Bluetooth, WAP,
SOAP. Tim hiéu vé nguyén 1y hoat dong cua cac dich vu gia ting trén dién
thoai di dong.
Néu con thoi gian, tim hiéu vé ¥ tudng 1ap trinh phin tan trén thiét bi di dong
Day 1a mot y tudng mabi hau nhu chua duoc ap dung cho thiét bi di dong.

4. Pham vi nghién ctru
Nghién ciru chi tiét vé cong nghé J2ME va cac k¥ thuat 1ap trinh trén dién thoai
di dong. Ung dung cac két qua nghién ctu dugc dé xay dung mot tng dung
trién khai trén dién thoai di dong. Vi thoi gian c6 han ciing nhu kha nang tim
hiéu con nhiéu han ché nén em chi trinh bay cac k¥ thuat 13p trinh trén mot sb
dong dién thoai phé bién cua cac hang 16n nhu Nokia, Samsung, Sony
Ericssion. Em sé& ¢ géng khai thac cac thé manh vé form, &m thanh, hinh anh
ma cac nha san xuit da cung cép trén dién thoai di dong cta ho.

Do khong co dir thiét bi dé nghién ctru nén em chi c6 thé trinh bay nhiing k§
thuat 1ap trinh trén dién thoai di dong va céc thiét bi di dong khac noéi chung. Do
do trong dé tai nay, cum tu “thiét bj di dong” duoc hiéu theo nghia 1a “dién
thoai di dong”.

5. Moi trwong thuc hién
Hé diéu hanh Windows XP
IDE: NetBeans 5.5, NetBeans Mobility Pack 5.5.1 ( di kém ca WTK 2.5)
JDK 1.6.02
Sun Wireless Toolkit 2.2



6. Gioi thiéu vé Java va cong nghé J2ME
Giéi thiéu vé Java

Java 1a mot cong nghé duoc hang Sun Microsystems xay dung tir cudi ndm
1990 véi cai tén Oak va hién nay dang phat trién vuot bac véi su dong gop cia
hang van l4p trinh vién trén thé gio1. Ban dau, Oak duoc ky su James Gosling
va cac cong su xay dung véi muc dich 1ap trinh cho cac mat hang dién dan dung
v61 myc tiéu nho gon va tuong thich dugc vai nhiéu loai thiét bi ph?m cung
khac nhau. Sau d6 Oak duoc sir dung trong nhiéu du an nhu du an Xanh (Blue
Project), du 4n Phim theo yéu cau (Video on demand Project). Sau mét chuyén
du lich té1 ddo Java cua Indonesia, nhom phéat trién Oak da d6i tén Oak thanh
Java.

Java ma tién than 13 Oak duoc xdy dung chu yéu dua trén bo cong cu phat
trién (Java Development Kit - JDK) nhu 1a bd thu vién chuan trong dé chua
trinh bi€n dich, trinh thong dich, trinh dong goi, tai liéu,... Pay chinh la nén
tang cho viéc phat trién cac Gmg dung Java. Hién nay, cong dong Java trén thé
giéi ma di dau 1a hing Sun Microsystems da xdy dung nhiéu nhanh méi cho
Java nhu: JavaMail (thu dién tir), Java TAPI (vién thong), Java3D (d6 hoa 3
chiéu), J2ME (trng dung cho thiét bi di dong),...

Hién nay Java c6 céac phién ban sau:

J2SE™ (Java 2 Platform, Standart Edition): Phién ban chuan gém bo
cong cu thong dung dung dé chay trén cac may PC hodc cdc mang may tinh
nho.

J2EE™ (Java 2 Platform, Enterprise Edition): Phién ban danh cho céc
may chu véi by nhd 16n. Bao gém cac kién trac nang cao nhu Web, EJB,

Transaction,... ding dé xay dung cac tng dung c6 quy mo 1on



JXME™ (Java 2 Platform, Micro Edition): Bao gdm mdi truong va thu
vién Java dung dé phat trién cac ung dung trén céac thiét bi c6 bd nhé nhé nhu

dién thoai di dong, PDA, cac dd gia dung,...

Gio6i thiéu vé J2ME va lap trinh cho thiét bi di dong

J2ME duoc phat trién tir kién trac JavaCard, EmbededJava va PersonalJava
ctia phién ban Java 1.1. Dén dy ra doi cua phién ban Java 2 thi Sun quyét dinh
thay thé Personallava bang mot phién ban méi c6 tén Java 2 Micro Edition, viét
tit 1a J2ME. J2ME duoc st dung cho cac thiét bi nho gon voi dung lugng bd
nhé bé va kha ning xtr Iy thap.

Muc tiéu cta Java 1a cho phép ngudi 1ap trinh viét cac tmg dung doc lap
véi thiét bi di dong, khong can quan tam dén phﬁn cung that su. Pé 1am duoc
nhu thé, J2ME duoc xdy dung bing cac tang khac nhau dé che gidu di viéc
trong tac truc tiép v4i phan cting cua thiét bi. Cac tang cau J2ME dugc xdy

dung trén CLDC (Connected Limited Device Configuration):

Midy do Java

Phil o civng thiét bi

Tang dudi cung 14 ting Phan ctng thiét bi - day 1a tang vat 1y bao gdm
phan cimg cua thiét bi di dong. Cac tng bén trén tang Phan cing thiét bi 1a cac
tang triru tuong, ching cung cip cho lap trinh vién nhiéu giao dién 1ap trinh
than thién va dé dang hon ma khong can quan tam dén phan ctimg. Néi cac khac

chung déng vai tro trung gian gitp cho 1ap trinh vién twong tac dugc v6i phan



cimg ma khong can quan tdm dén cac chi tiét thuc sy cua phan cimg cua thiét
bi.

Ting Phén cirng thiét bi (Device Hardware Layer): day 1a thiét bi di
dong that su v4i bo nhé va tde do xir Iy cu thé. Céc thiét bi di dong khac nhau
6 thé co bod vi xir 1y va céc tap 1énh rat khac nhau. Muc tiéu ctia J2ME la cung
cap cho 1ap trinh vién kha ning giao tiép gidng nhau vai tat ca cac loai thiét bi
di dong khac nhau.

Tang mdy do Java (Java Virtual Machine Layer): day 1a ting dong vai
tro thong ngon gilta chuwong trinh va thiét bi. N6 s& thong dich cdc ma bytecode
(mi c6 duoc sau khi bién dich ma ngudn chwong trinh) thanh ma may cta cac
thiét bi di dong. Tang nay bao gom KVM (K Virtual Machine) 14 bd bién dich
mi bytecode thainh mi may. N6 cung cip mot su chudn hoa cho cac thiét bi di
dong dé img dung J2ME sau khi bién dich c6 thé chay duoc trén bét ky thiét bi
di dong nao ho tro KVM.

Tang ciu hinh (Configuration Layer): Tang nay cung cap cac ham API
co ban 1a nhan cua J2ME. Lap trinh vién c6 thé st dung céac 16p va cac phuong
thitrc cua cac API nay tuy nhién n6 khéng thuc sy phong phu bang tap API cua
tﬁng hién trang.

Tang hién trang (Profile Layer): Tang nay cung cip cac ham API hiru
dung hon cho viéc 1ap trinh. Muc dich ctia ting nay xay dung nén 16p cau hinh

va cung cap nhiéu thu vién trng dung hon.

6.1 Ly do chon J2ME:
Java ban dau dugc thiét ké danh cho cac may véi tai nguyén b nhé han ché.

Thi trudng ctua J2ME dugc md rong ra cho nhiéu ching loai thiét bj nhu:
Cac loai thé ca nhan nhu Java Card

May di¢n thoai di dong

May PDA (Personal Digital Assistant - thiét bi trg' gitip ¢4 nhén)

Céc hop diéu khién danh cho tivi, thiét bi giai tri gia dung ...



6.2 Kién tric ciia J2ME
Phén nay s& trinh bay kién trac téng quat cua nén tang Java

dewve 2
Enterprise
Edition Java 2
{(12EE) Standard
Edition - Prefile Level
e MIDF refile Leve
coc cLoc == Configuration Level
b S

.
Java 2 Wicro Edition (J2VE)

a) Gi6i thiéu cac thanh phan trong nén tang J2ME: Pinh nghia vé Configuration
(C4u hinh): 13 dic tadinh nghia mot moi trudng phan mém cho mot dong cac thiét
bidugc phan loai boi tap hop cac dac tinh, vi du nhu:

Kiéu va sb luong by nhé

Kiéu va tdc d6 bo vi xtr ly

Kiéu mang két n6i
Do day la ddc ta nén cac nha san xuét thiét bi nhu Samsung, Nokia ...bat bude phai
thue thi day du cac dic ta do Sun qui dinh dé cac lap trinh vién c6 thé dua vao moi
truong 14p trinh nhat quan va thong qua sy nhat quan nay, cac Gmg dung dugc tao
ra cO thé mang tinh doc 1ap thiét bicao nhit c6 thé. Vi du nhu mét 1ap trinh vién
viét chuong trinh game cho dién thoai Samsung thi co thé sira d6i chuong trinh ctia
minh mét cach tbi thiéu nhat dé co thé chay trén dién thoai Nokia.. Hi¢n nay Sun
da dua ra 2 dang Configuration:

CLDC (Connected Limited Device Configuration-Céu hinh thiét bi két n6i gioi
han): duoc thiét kédé nhdm vao thi trudng cac thiét bi cap thap (low-end), cac thiét
bi nay thong thuong 1a may dién thoai di dong va PDA v61 khoang 512 KB b nho.
Vi tai nguyén bo nhé han ché nén CLDC dugc gin voi Java khong diy (Java



Wireless ), dang nhu cho phép ngudi st dung mua va tai vé cac tng dung Java, vi
du nhu 1a Midlet.

CDC- Connected Device Configuration (Cau hinh thiét bi két nbi): CDC duoc
dua ra nhim dén céac thiét bi co tinh nang manh hon dong thiét bi thuoc CLDC
nhung van yéu hon cac hé théng may dé ban st dung J2SE. Nhiing thiét bi nay co
nhiéu bo nhé hon (thong thuong 1a trén 2Mb) va c6 bd xir Iy manh hon. Cac san
pham nay c6 thé kédén nhu cac may PDA cip cao, dién thoai web, cac thiét bi gia
dung trong gia dinh ...

Ca 2 dang CAu hinh ké trén déu chira may 4o Java (Java Virtual Machine) va
tap hop cac 16p (class) Java co ban dé cung cip mot moi trudng cho cac tng dung
J2ME. Tuy nhién, ban chu ¥ ring dbi voi cac thiét bi cip thap, do han ché vé tai
nguyén nhu bo nhé va bo xtr Iy nén khong thé yéu cau may ao ho tro tat ca cac tinh
nang nhu vé1 may 4o cua J2SE, vi du, cac thiét bi thuoc CLDC khong co phﬁn
cimg yéu cau cic phép tinh toan ddu phay dong, nén may ao thuéc CLDC khong

dugc yéu cau hd tro kiéu float va double.

@I

Java Language

HaotSpol JYM Cud Y10

Bang dudi 12 su so sanh céac thong sb ky thuit ciia CDC va CLDC



CLDC CDC
Ram >=32K, <=512K >=256K
Rom >=128k, <=512k >=512k
Ngudn Ning | C6 Gidl Han (nguodn | Khong — gidi
Luong pin) han
Network Cham Nhanh

b) Pinh nghia vé Profile:

Profile mé rong Configuration bang cach thém vao cic class dé bo tro cac tinh
ning cho timg thiét bi chuyén biét. Ca 2 Configuration déu c6 nhimg profile lién quan
va tir nhitng profile nay c6 thé dung cac class 1dn nhau. Pén déy ta c6 thé nhan thiy do
mdi profile dinh nghia mot tip hop céc class khac nhau, nén thuong ta khong thé
chuyén mét tng dung Java viét cho mét profile ndy va chay trén mot may hd trg mot
profile khac. Ciing v6i Iy do d6, ban khong thé 1y mot tng dung viét trén J2SE hay
J2EE va chay trén cac may hdtro J2ME. Sau day 1a céac profile tiéu biéu:

Mobile Information Device Profile (MIDP): profile nay s& b6 sung céc tinh
nang nhu hétro két ndi, cac thanh phan hd trg giao dién nguoi ding ... vao CLDC.
Profile nay dugc thiét ké chu yéu dé nhidm vao dién thoai di dong voi1 ddc tinh 1a man
hinh hién thi han ché, dung luong chtra ¢c6 han. Do d6 MIDP s¢ cung cép mot giao
dién nguoi dung don gian va céc tinh ning mang don gian dya trén HTTP. C6 thé noi
MIDP 1a profile noi tiéng nhat boi vi né 1a kién thirc co ban cho lap trinh Java trén céc
may di dong (Wireless Java)

PDA Profile: tuong tu MIDP, nhung v6i thi truong 1a cac may PDA vé1 man
hinh va bonh¢ 16m hon

Foundation Profile: cho phép mé rong cac tinh ning cia CDC véi phan 16n
cac thu vién cua by Core Java2 1.3 Ngoai ra con c6 Personal Basis Profile, Personal

Profile, RMI Profile, Game Profile.
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6.3 Phit trién g dung
Bién dich
M3 ngudn chuong trinh ¢6 thé duoc bién dich bang cac trinh bién dich chuan
cau Java, chung tao ra cac file .class. Ta co thé bién dich tr cac trinh soan thao

hodac bién dich truc tiép tur dong Iénh.

6.4 Kiém tra 16i va chay thir
Chiing ta sir dung cac cong cu nhu WTK dé kiém tra 16i va chay thir chuong

trinh vi viéc nay néu tién hanh trén thiét bi that rat mat thoi gian. Viéc su dung
cac gia lap gitip nhanh chong phat hién céc 16i. Ngoai ra nd con gitp 1ap trinh

vién c6 nhiing cai nhin cdm quan vé chuong trinh ctia minh.

11



6.5 Dong goi
Sau khi da kiém 13i va chay thtr chuong trinh, ching ta tién hanh déng géi img

dung dé co6 thé cai dat trén cac thiét bi that. Viéc dong goi ing dung thyc chat 13
nén cac file .class vao trong mot file jar, diéu nay gitp giam kich thudc tng
dung va don gian hoéa khi cai dat trén thiét bi that. Chung ta c6 thé dong gbi tng
dung bing trinh déng goéi cua JDK hodc trinh dong gbi ndm trong cac IDE.

Hodc mdt cach rat thii cong, chung ta co thé dong goi tng dung mot cach truc
tiép. Viéc dong géi truc tiép thuc chét ciing tién hanh lai cac cong viée nhu céac
trinh déng goi nhung ching ta ¢ thé kiém soat 15i tot hon. Tuy vay viéc nay

kha phirc tap va dé gay ra 16i néu 1ap trinh vién chua thuan thyc

6.6 Péng géi va trién khai irng dung thanh tap tin JAR
Céc 16p da dugc bién dich ctua img dung J2ME dugc dong goi trong tép tin JAR

cung vdi céac tai nguyén khac nhu hanh anh, &m thanh,... Tép tin JAR nay chinh
1a tap tin duoc cai vao thiét bi di dong.
Nguoi str dung co thé tai tap tin JAR vao may di dong bang cac cach sau:

Két ndi dién thoai di dong véi mdy tinh bang cap truyén dit liéu: Viéc
nay yéu cau nguoi dung phai cé tip tin JAR that sy va phidn mém truyén théng
dé tai ing dung vao dién thoai thong qua cap dir liéu

Cong hong ngoai: Yéu cau thiét bi di dong va ngudn chua file JAR phai
hd trg hong ngoai va ngudi dung c6 file JAR that su

Str dung mang khong day: tai img dung thong qua mang GPRS, ngudi
dung chi can biét dia chi URL ciia tap tin JAR.

6.7 Tap tin manifest.mf va tip tin JAD
Tap tin manifest.mf va tap tin JAD mo ta cac dac diém cia Gmg dung. Tép tin

manifest.mf nam bén trong tap tin JAR con tap tin JAD nam ngoai tap tin JAR.

Tap tin JAD gitp cho nguoi dung cé thé biét duoc dic diém cta ung dung trude

12



khi tai. Viéc nay gitip 1am giam lang phi tai nguyén va tién bac vi trén thuc té,

mot tmg dung J2ME nao d6 chi c6 thé chay trén mot s6 may nhat dinh.

Tap tin manifest.mf c¢6 nd1 dung nhu sau:
Manifest-Version: //Phién ban tap tin manifest.mf
MID]let-Name: //Tén bo MIDlet
MIDIlet-Version: //Phién ban cua bo MIDlet
MIDlet-Vendor:  //Nha san xuat

MIDlet-<n>: //Tén ciia MIDlet chinh
MicroEdition-Profile: ~ //Phién ban hién trang

MicroEdition-Configuration: ~ //Phién ban c4u hinh

6.8 Téi wu mi chwong trinh va giam kich thuéc ing dung

Sau khi dong goi chuong trinh thanh tap tin JAR ching ta thdy rang céc file dir
ligu da dugc nén lai mdt cach dang ké. Tuy nhién ta c6 thé giam kich thuoc file
JAR nay thém mot 1an nira bang cach ding mot cong cu. Cong cu nay thudng

bao gom cac dac tinh sau:

Loai bo cac class khong dung dén

- Loai bo cac ham va bién khong dung dén

- Doi tén class, package, ham va bién thanh cac tén don gian va ngin

gon hon

- Thém vao file class mot s ma dé chuong trinh kho bi dich nguoc hon
Ba dic tinh dau dung dé giam kich thude cac file .class trong khi d6 dic tinh
thir 3 va ther 4 dung dé bao vé chuong trinh kho bi dich ngugc lai thanh ma
nguon. Ngay ca khi bi dich nguoc lai thanh ma ngudn thi chuong trinh ciing
kho bi doc hon vi cac tén 16p, bién , ham, package da bi thay doi. Cac cong cu
thuong dugc dung dé téi wu ma chuong trinh 1a Jbuilder 9X, Retroguard,

Jshrink.
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6.9 Nhirng khé khin khi 14p trinh trén thiét bi di déng
Str dung cong nghé J2ME cho viéc 1ap trinh trén thiét bi di dong la mot viée

khong kho ddi v6i cac 1ap trinh vién. Tuy vay khi lap trinh bang J2ME, lap trinh

vién s& giap phai mot s6 kho khin dac trung khong thé tranh khoi:

Khéng hd tro phép tinh ddu phay dong (floating point):

Khéng hd tro bd nap class (Class loader).

Khong hd tro tir khoa finalize()

Phan 16n cac thu vién API cho Swing va AWT khong thé sir dung duoc
trong MIDP.

Khéng hd trg cac tinh ning quan 1y file va thu muc: Pay co thé 1am ban
ngac nhién nhung thuc té 1a cac thiét bi J2ME khong c6 hd trg cac thiét bi
ltru trir thong thudng nhu 6 cing v.v. Tuy nhién, diéu d6 khong co nghia 1a
ban phai mat di moi dir liéu quan trong mdi khi tit may, Sun di cung cip
mot chire nang khac tuong duong goi 1a Record Management system (RMS)
dé cung cap kha ning luu trit cho cac thiét bi nay.

Céc thiét bi di dong bi giéi han vé kich thudc ung dung. Vi du nhu véi
Series 40 cua Nokia, Samsung X100, V200,... c6 dung luong luu trix rat han

ché. Sau day la kich thudc tdi da cua file JAR cai dat trén mot sb dong dién

thoai:
Loai dién thoai Kich thudc toi da cua
file JAR
Nokia series 40 64 KB
Motorola T720 64KB
Panasonic X60 80KB
Sony Ericssion T610, | 128KB
T630
Samsung X600 100KB
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D6 1a mot s6 kho khan ma cac lap trinh vién thudng gip phai khi 1ap trinh cho dién
thoai di dong. Trong gidi han cta dé tai ndy, em s& khong di cu thé vao viéc giai
quyét cac kho khin nay ma sé cha yéu di vao viéc khac phuc thong qua mot sd k¥

thuat khi tim hiéu vé cac phan khac.
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Chuong IT: LAP TRINH VOI J2ME
1. MIDlet va d6i twong Display

1.1 MIDlet — Vong doi ciia mot MIDlet
Néu ngudi nao di viét Applet thi chic han thiy hai cai tén nay na na nhau. That

vay: MIDlet 13 viét tit cua “Mobile Information Device applet”,.Hau hét cac
mg dung ma ta thiy trén dién thoai di dong déu 1a MIDlet.

Mot MIDlet ké thira tir 16p javax.microedition.midlet. MIDlet va thyc thi it nhét
cac phuong thirc co ban sau: startApp(), pauseApp(), va destroyApp(). Trong
mot tng dung cta ban gém cé nhiéu 16p thi ¢ thé chi can mot 16p ké thira
MIDlet. Ta s€ di vao phan tich tirng doan nhé mot trong doan code hoan chinh
cua mot MIDlet.

import javax.microedition.lcdui. *;
import javax.microedition.midlet. *;
public class test extends MIDlet implements CommandListener{
private Form mainForm,
public test(){
mainForm = new  Form("Lap trinh tren nen J2ME");
mainForm.append(new Stringltem(null,"Hello J2ME")),
mainForm.addCommand(new Command("Exit",Command.EXIT,0));
mainForm.setCommandListener(this),
/
public void startApp(){
Display.getDisplay(this).setCurrent(mainForm);

public void pauseApp(){}

public void destroyApp(boolean un){}

public void commandAction(Command c, Displayable s){
notifyDestroyed(),
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)

2)

3)

4)

S)

Phét biéu import: dung dé nap cac 16p can thiét tir thu vién ctia CLDC va
MIDP
Dong khai bao 16p: mot 19p(class) test co thé dugc goi tir bat ky 16p khac
(public), ké thira (extends) tir 1ép MIDlet (hay dé& hiéu hon 1a: 1p test 1a mot
MIDlet) va goi thuc thi (implements) cac phuong thirc ciia mot interface co
tén la CommandListener.
Ham tao (Constructor):

Tao ra mot form co title 1a “Lap trinh tren nen J2ME”

Gén vao form vira tao mot chudi 1a “Hello J2ME”

Tao ra mot nut Exit trén form, twong tac tai nat 0, ban thur thay 0 béng 1,2

Xem sao

setCommandListener: Gén su kién cho form
Ham tao chi dugc goi mdt 1an khi MIDlet khéi tao 1an dau tién, va chi dugc
goi lai khi da thoat ra khoi MIDlet, roi khéi dong lai
startApp():
Phuong thuc startApp() duoc goi khi MIDlet dugc khoi tao, va mdi khi
MIDlet trd vé tir trang thai tam dimg (pause). Cac bién toan cuc s& dugc
khoi tao lai trir ham tao boi vi cac bién di dwoc giai phong trong ham
pauseApp(). Néu khong thi chung s& khong duoc khai tao lai bai tng dung.
pauseApp():
Phuong thirc pauseApp() dugc goi mdi khi tng dung can duoc tam ding (vi
du, trong truong hop c6 cudc goi hodc tin nhin dén). Cach thich hop dé st
dung pauseApp() 12 giai phong tai nguyén va cac bién dé danh cho céc chirc
nang khac trong dién thoai trong khi MIDlet duoc tam dimg. Can chu y rang

khi nhin cudc goi dén, hé diéu hanh trén dién thoai di dong c6 thé dung
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KVM thay vi dimng MIDlet. Viéc nay do nha san xuat thiét bi quyét dinh s&
chon cach nao.
6) destroyApp(boolean un):

Phuong thitc destroyApp() dugc goi khi thoat MIDlet. (vi du khi nhan nat
exit trong Gmg dung). N6 chi don thudn 1a thoat MIDlet.. Phuong thirc
destroyApp() chi nhian mot tham s Boolean. Néu tham sb nay 1a true,
MIDlet duge tit vo diéu kién. Néu tham sb 1a false, MIDlet c6 thém tuy
chon tor chdi thoat bﬁng cich ném ra mét ngoai I[¢
MIDletStateChangeException.

Dué1 day 1a vong doi cua mot MIDlet:

Constructor()
L 4
-

resumeRequest() pauseApp()
F
v
startApp() notifyPaused()
h 4
ACTIVE destroyApp()
énotﬁyDeshnyedU

DESTROYED

Ngoai trir cac phuong thirc ta da quen 1a startApp(), pauseApp(), destroyApp()
chung ta thiy c6 thém 3 phuong thirc nita, d6 1a: resumeRequest(), notifyPaused(),
notifyDestroyed().

Tir so d0 khdi trén, ta thay:
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MIDlet dang tir trang thai PAUSED chuyén dén thyc thi phuwong thirc
startApp() théng qua phuong thirc resumeRequest(): phuong thirc ndy yéu ciu
MIDlet chuyén vao ché do hoat dong.

MIDlet dang & trang thai hoat dong chuyén dén thuc thi phwong thuc
pauseApp() thong qua phuong thirc notifyPaused(): phuong thitc ndy cho biét
MIDlet ty nguyén chuyén sang trang thai dimng.

MIDlet dang & trang thai nao d6 chuyén dén thuc thi phuong thirc destroyApp()
thong qua phuong thic notifyDestroyed(): phuong thirc nay cho biét MIDlet da
san sang dé huy.

Tir d6 chung ta c6 thé thiy 3 phuong thirc méi nay dit MIDlet vao trang thai trung

gian giira cac trang thai khac.

1.2 Poi twgng Display
Mdbi MIDlet c6 mot tham chiéu dén mét d6i tuong Display. Pdi tuong ndy cung

cap cac thong tin vé man hinh ciing nhu mot sé phuong thire can cho viéc hién thi
cac d6i twong khac trén man hinh. C6 thé xem Display 1a ddi twong c6 nhiém vu
quan 1y viéc hiené thi ctia man hinh. Chirc ning cta né 1a quyét dinh danh sach céac
thanh phan cAn xuat hién trén man hinh ciing nhu thoi diém phu hop dé hién thi

ching.

1.3 Ddi twong Displayable
Mic du mdi MIDlet chi ¢6 duy nhat mot ddi twong Display nhung né lai ¢6 thé

c6 rat nhiéu d6i tugng Displayable. Piéu d6 c6 nghia 1a mot ddi tuong Display c6
thé hién thi bao nhiéu d6i twong Displayable tuy y. Dbi twong Displayable 1a ddi
tuong co thé nhin théy dugc mot cach truc quan trén man hinh. Ban than MIDP c¢6
chtra 2 16p con cua Displayable 1a Screen va Canvas:

public abstract class Displayable

public abstract class Canvas extends Displayable

public abstract class Screen extends Displayable
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2. Giao dién nguoi dung cip cao

2.1 Doi twong Display, Displayable va Screens

Mot timg dung MIDlet chi c6 1 ddi twong thé hién Display. Di trong nay dung dé
léy thong tin védoi tuong trinh bay, vi du mau duogc hd trg, va bao gém cac
phuong thitc déyéu cau cac ddi twong duoc trinh bay. Doi tuong Display can thiét
cho bd quan 1y viéc trinh bay trén thiét bidiéu khién thanh phan nao séduoc hién
thi 1én trén thiét biMic du chi c¢6 mot d6i twong Display tmg véi mdi MIDlet,
nhung nhiéu d6i tuong trong mot MIDlet cé théduoc hién thi ra trén thiét bi
nhuForms, TextBoxes, ChoiceGroups, .. Mot dbi tuong Displayable 1a mot thanh
phan dugc hién thi trén mot thiét bi. MIDP chtra 2 16p con cua 16p Displayable 1a

Screen va Canvas. Hinh dudi day m6 td moi quan hé trén

Display

Displayabla

Qne Display object per MIDlet

Mot dbi tuong Screen khong phai 1a mot cai gi d6 hién ra trén thiét bi, ma 16p Screen
nay séduogc thira ké boi cac thanh phan hién thié mic cao, chinh cic thanh phan nay
s&dugc hién thi ra trén man hinh. Hinh dudi day s& mo ta mdi quan hé cua 16p Screen

va cac thanh phan thé hi¢én ¢ muc cao.
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Display

Displayable

One Display object per MIDlet

Screen Canvas

| TexiBox ] | List | | Alart | | Farm I

|GhoiceGmup [ DateField ] | Imageltem H Stnngltem |

| TextField || Gauge H Spacer || Customitemn I

Tom lai, phan nay chi gi6i thidu hé thong phan cip dbi tuong dung dé thé hién giao

dién nguoi dung trong MIDP.

2.2 Thanh phan Form va Items

Trong phan ndy s& gidi thiéu cac thanh phan duoc hién thi ra trén mot Form. Mot
Form chi don gian 1a mot khung chtra cac thanh phan, ma mdi thanh phan dugc thira
ké tir 16p Item. Chiing ta s& xem qua céc thanh phan hién thi trén thiét bi:

DateField

Gauge

Stringltem

TextField

ChoiceGroup

Spacer

Customltem

Image and Imageltem

a) DateField
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Thanh phan DateField cung cap mot phuong tién truc quan dé thao tac d6i tuong Date
dugc dinh nghia trong java.util.Date. Khi tao mot doi tuong DateField, ban can chi o
1a nguoi dung chi co thé chinh sira ngay, chinh stra gid hay dong thoi ca hai. Cac
phuong thirc dung cua 16p DateField gom:

DateField(String label, int mode)

DateField(String label, int mode, TimeZone timeZone)

Céac mode tuong ung cia 16p DateField gom:
DateField DATE TIME: cho phép thay doi ngay gio
DateField. TIME: chi cho phép thay d6i gio
DateField. DATE: chi cho phép thay ddi ngay

Vi du:

private DateField dfAlarm; // Tao d6i twong DateField cho thay doi cd ngay va gic
dfAlarm = new DateField("Set Alarm Time", DateField DATE TIME);
dfAlarm.setDate(new Date()),

Duéi day 1a doan chuong trinh mau thir nghiém d6i twong DateField

import java.util. *;
import javax.microedition.midlet. *;
import javax.microedition.lcdui. *;
import java.util. Timer,
import java.util. TimerTask;
public class DateFieldTest extends MIDlet implements ItemStateListener,
CommandListener {
private Display display,  // Reference to display object
private Form fmMain; // Main form
private Command cmEXxit; // Exit MIDlet
private DateField dfAlarm,; // DateField component
public DateFieldTest() {
display = Display.getDisplay(this);
// The main form
fmMain = new Form("DateField Test");
// DateField with todays date as a default
dfAlarm = new DateField("Set Alarm Time", DateField DATE TIME);
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dfAlarm.setDate(new Date());
fmMain.addCommand(cmEXxit),
fmMain.setCommandListener(this),
fmMain.setltemStateListener(this),

/
public void startApp () {

display.setCurrent(fmMain),
/
public void pauseApp() {}

public void destroyApp(boolean unconditional) {}
public void itemStateChanged(Item item) {
System.out.printin("Date field changed."),

/
public void commandAction(Command c, Displayable s) {

if (c == cmExit) {
destroyApp(false), notifyDestroyed();
/

/

b) Gauge
Mot thanh phan Gauge 1a mot kiéu giao dién thuong duoc dung dé mé ta mic dohoan
thanh mot cong viéc. Co 2 loai Gauge 1a loai tuong tac va loai khong tuong tac. Loai
dau cho phép nguoi dung c6 thé thay ddi Gauge, loai 2 thi doi hoi ngudi phat trién
phai cap nhat Gauge.
Duéi day 1a ham dung cua 16p Gauge:
Gauge(String label, boolean interactive, int maxValue, int initialValue)
Vi du:
private Gauge gaVolume; // Diéu chinh am luong
gaVolume = new Gauge("Sound Level", true, 100, 4);
Dudi day 1a doan chuong trinh mau minh hoa cach sir dung 16p Gauge

import javax.microedition.midlet. *;

import javax.microedition.lcdui. *;

public class InteractiveGauge extends MIDlet implements CommandListener {
private Display display; // Reference to display object
private Form fmMain; // The main form
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private Command cmEXxit; // Exit the form

private Gauge gaVolume,; // Volume adjustment

public InteractiveGauge() {
display = Display.getDisplay(this);
// Create the gauge and exit command
gaVolume = new Gauge("Sound Level", true, 50, 4);
cmExit = new Command("Exit", Command.EXIT, 1),
// Create form, add commands, listen for events
fmMain = new Form(""),
fmMain.addCommand(cmEXxit),
fmMain.append(gaVolume),
fmMain.setCommandListener(this),

/
// 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) {
if (c == cmEXxit) {
destroyApp(false);
notifyDestroyed(),

/

¢) Stringltem

Mot thanh phan Stringltem duoc dung dé hién thi mot nhan hay chudi vin ban. Nguoi
ding khong thé thay d6i nhan hay chudi vin ban khi chuong trinh dang chay.
Stringltem khong nhén ra su kién Phuong thire dung cia 16p Stringltem

Stringltem(String label, String text)

Duéi day 1a doan ma minh hoa viéc st dung ddi tuong Stringltem

import javax.microedition.midlet. *;
import javax.microedition.lcdui. *;
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public class StringltemTest extends MIDlet implements CommandListener{

private Display display, // Reference to Display object
private Form fmMain, // Main form private
Stringltem siMsg, // Stringltem
private Command cmChange,; // Change the label and message
private Command cmEXxit; // Exit the MIDlet
public StringltemTest() {
display = Display.getDisplay(this);
// Create text message and commands
siMsg = new Stringltem("Website: ", "www.IBM.com");

cmChange = new Command("Change", Command.SCREEN, 1),

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

// Create Form, add Command and Stringltem, listen for events
fmMain = new Form("Stringltem Test");
fmMain.addCommand(cmExit),
fmMain.addCommand(cmChange),

fmMain.append(siMsg),

fmMain.setCommandListener(this),

/

// 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) {
if (c == cmChange) {
// Change label
siMsg.setLabel("Section: ");

// Change text
siMsg.setText("developerWorks"),

// Remove the command
fmMain.removeCommand(cmChange),

/

else if (c == cmExit) {
destroyApp(false),
notifyDestroyed(),

/
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/

d) TextField
Mot thanh phan TextField thi twong ty nhu bat ky cac ddi twong nhap vin ban tiéu
biéu nao. Ban c6 thé chi dinh mot nhan, sb ky tu tdi da duoc phép nhap, va loai dirli¢u
dugc phép nhap. Ngoai ra TextField con cho phép ban nhap vao mat khau véi cac ky
tu nhap vao s€ dugc che boi cac ky tu mat na
Phuong thirc dung cua 16p

TextField TextField(String label, String text, int maxSize, int constraints)
Thanh phan thir 3 constraints 14 thanh phan ma ching ta quan tdm, vi né 13 phuong
tién dé xac dinh loai dit liéu nao duoc phép nhap vao TextField. MIDP dinh nghia céc
tham s6 rang budc sau cho thanh phan TextField:

ANY: cho phép nhép bat ky ky tu nao

EMAILADDR: chi cho phép nhap vao céc dia chi email hop 1¢

NUMERIC: chi cho phép nhép s6

PHONENUMBER: Chi cho phép nhap sddién thoai

URL: Chi cho phép nhap cac ky tu hop 1€ bén trong URL

PASSWORD: che tit ca cac ky tu nhap vao

Duéi day la doan ma minh hoa viéc str dung thanh ph?m TextField

import javax.microedition.midlet. *;
import javax.microedition.lcdui. *;
public class TextFieldTest extends MIDlet implements CommandListener{
private Display display, // Reference to Display object
private Form fmMain; // Main form
private Command cmTest; // Get contents of textfield
private Command cmExit; // Command to exit the MIDlet
private TextField tfText; // Textfield
public TextFieldTest() {
display = Display.getDisplay(this);
// Create commands
cmTest = new Command("Get Contents", Command.SCREEN, 1),
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cmExit = new Command("Exit", Command. EXIT, 1);
// Textfield for phone number
tfText = new TextField("Phone:", "", 10, TextField PHONENUMBER);
// Create Form, add Commands and textfield, listen for events
fmMain = new Form("Phone Number"),
fmMain.addCommand(cmExit),
fmMain.addCommand(cmTest);
fmMain.append(tfText),
fmMain.setCommandListener(this);

/

// 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) {
if (c == cmTest) {
System.out.println("TextField contains: " + tfText.getString());

/

else if (c == cmExit) {
destroyApp(false),
notifyDestroyed();

/

/
Poan ma trén chi mdi ap dung mot rang budc trén ddi tuong TextField. Ching ta c6

thé thém mot rang budc thtr 2 bang cach thay doan mi sau:

tfText = new TextField("Phone:", "", 10, TextField PHONENUMBER |
TextField. PASSWORD);
e) ChoiceGroup

Thanh phan ChoiceGroup cho phép nguoi dung chon tir mdt danh sach dau vao da
dugc dinh nghia trude. ChoiceGroup c6 2 loai:
multi-selection(cho phép chon nhiéu muyc): nhém nay cé lién quan dén cac

checkbox
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exclusive-selection(chidugc chon mot muc): nhém nay lién quan dén nhom cac

radio button

Duéi day 1a doan ma minh hoa cho viéc st dung ChoiceGroup:

import javax.microedition.midlet. *;
import javax.microedition.lcdui. *;
public class ChoiceGroupTest extends MIDlet implements ItemStateListener,
CommandListener {
private Display display,; // Reference to display object
private Form fmMain; // Main form
private Command cmExit;, // A Command to exit the MIDlet
private Command cmView; // View the choice selected
private int selectAllIndex,; // Index of the "Select All" option
private ChoiceGroup cgPrefs; // Choice Group of preferences
private int choiceGrouplIndex; // Index of choice group on form
public ChoiceGroupTest() {
display = Display.getDisplay(this),
// Create a multiple choice group
cgPrefs = new ChoiceGroup("Preferences"”, Choice. MULTIPLE),
// Append options, with no associated images
cgPrefs.append("Replace tabs with spaces", null),
cgPrefs.append("Save bookmarks", null);
cgPrefs.append("Detect file type", null);
selectAllIndex = cgPrefs.append("Select All", null);
cmExit = new Command("Exit", Command.EXIT, 1),
cmView = new Command("View", Command.SCREEN,2);
// Create Form, add components, listen for events
fmMain = new Form(""),
choiceGroupIndex = fmMain.append(cgPrefs),
fmMain.addCommand(cmEXxit);
fmMain.addCommand(cmView),
fmMain.setCommandListener(this);
fmMain.setltemStateListener(this);
/
public void startApp() {
display.setCurrent(fmMain),
/

public void pauseApp() {}
public void destroyApp(boolean unconditional) {}
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public void commandAction(Command c, Displayable s) {
if (c == cmView) {

boolean selected[] = new boolean[cgPrefs.size()];
// Fill array indicating whether each element is checked
cgPrefs.getSelectedFlags(selected),
for (inti =0, i< cgPrefs.size(), i++)
System.out.println(cgPrefs.getString(i) + (selected[i] ? ":
selected” : ": not selected"));

/
else if (c == cmEXxit) {

destroyApp(false), notifyDestroyed(),
/

/

public void itemStateChanged(Item item) {
if (item == cgPrefs) {
// Is "Select all" option checked ?
if (cgPrefs.isSelected(selectAllIndex)) {
// Set all checkboxes to true
for (inti = 0, i< cgPrefs.size(), i++)
cgPrefs.setSelectedIndex(i, true),

// Remove the check by "Select All"
cgPrefs.setSelectedIndex(selectAllIndex, false);

/

f) Spacer

Spacer 1a thanh phan khong nhin thiy, dugc dung dé dinh vi tri cho cac d6i
tuong khac trén man hinh hién thi. Ching ta c6 thé dung Spacer dé chi rd khoang
trang theo chiéu doc va chiéu ngang giira cic thanh phan, don gian bang cach chi ra
chiéu dai va chiéu réng cho timg cai. Vi Spacer 1a thanh phan khong nhin thdy nén no

khong c¢o su kién

g) CustomlItem
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Thanh phan CustomItem cho phép ban tao ra nhiing thanh phan Item cta chinh
ban. Nhitng thanh phan nay ciing gidng nhu nhitng Item khac 13 cling c6 théduoc dat
vao trong Form va co thé nhan biét va xur 1y su kién
CustomItem dugc vé& 1én man hinh hién thi bang phuong thirc paint(). Vi thé no sé& tiy
thudc vao doan ma dugc ban hién thuc bén trong phuong thirc paint(). Qua trinh tao ra

mot doi twong CustomlItem ciing khong khac cac doi twong co san trén nén Java.

Poan ma dudi day minh hoa suon cta viéc tao ra mot doi twong CustomlItem

public class Newltem extends Customltem {
public Newltem(String label) {

super(label);
/
protected void paint(Graphics g, int width, int height) {
/

protected int getMinContentHeight() {

/
protected int getMinContentWidth() { ... }

protected int getPrefContentHeight(int width) { ... }
protected int getPrefContentWidth(int height) {

/

h) Image and Imageltem

Hai 16p duoc dung dé hién thi hinh anh 1a: Image va Imageltem. Image duogc
dung dé tao ra mot ddi twong hinh anh va giit thong tin nhu 1a chiéu cao va chiéu rong,
va du anh c6 bién d6i hay khong.
L6p Imageltem mo ta mot tdm anh s&duoc hién thi nhu thé ndo, vi du tim anh s& duogc

dat ¢ trung tAm, hay dit vé phia bén trai, hay bén trén ctia man hinh.
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MIDP dua ra 2 loai hinh anh 13 loai anh khong bién doi va anh bién d6i. Mot tam anh
khong bién doi thi khong thé b thay d6i ké tir lac nd duoc tao ra. Pic trung cua loai
anh nay 13 dugc doc tir mot tap tin. Mot tAm anh bién d6i vé co ban 1a mot ving nhd.
Piéu nay tiy thudc vao viéc ban tao ndi dung ciia tam anh bang cach ghi né 1én ving
nhd. Chung ta s& 1am viéc véi nhitng tAm anh khong bién doi trong bang sau.
Céc phuong thuc dung cho 16p Image va Imageltem

Image createlmage(String name)

Image createlmage(Image source)

Image createlmage(byte[] imageDate, int imageOffset, int imageLength)

Image createImage(int width, int height)

Image createlmage(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 thé nao tao mot tdm anh tor mot tap tin, va gan nd voi

mot dbi tuong Imageltem va thém mot buc anh vao mot Form

Form fmMain = new Form("Images");
... // Create an image
Image img = Image.createlmage("/house.png”);
// Append to a form
fmMain.append(new Imageltem(null, img, Imageltem.LAYOUT CENTER, null));

Chii y: PNG 14 loai anh duy nhat dugc hd trg boi bat ky thiét bi MIDP nao
Poan ma dudi ddy mo ta viéc st dung doi tuong Image va doi tuong Imageltem

import javax.microedition.midlet. *;
import javax.microedition.lcdui. *;
public class ImageTest extends MIDlet implements CommandListener {
private Display display, // Reference to Display object
private Form fmMain, // The main form
private Command cmEXxit; // Command to exit the MIDlet
public ImageTest() {
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display = Display.getDisplay(this);
cmExit = new Command("Exit", Command.EXIT, 1);
fmMain = new Form(""),
fmMain.addCommand(cmEXxit),
fmMain.setCommandListener(this),
try {
// Read the appropriate image based on color support
Image im = Image.createlmage((display.isColor()) ?

"/image color.png":"/image bw.png"),
fmMain.append(new Imageltem(null, im,
Imageltem. LAYOUT CENTER, null));

display.setCurrent(fmMain),

/

catch (java.io.lOException e) {

System.err.printin("Unable to locate or read .png file");

/

public void startApp() {

display.setCurrent(fmMain),

public void pauseApp() {}
public void destroyApp(boolean unconditional) {}

public void commandAction(Command c, Displayable s) {

if (c == cmEXxit) {
destroyApp(false), notifyDestroyed(),
/
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2.3 Thanh ph?ln List, Textbox, Alert, va Ticker

Trong phan ndy chung ta s& xem xét cac dbi tuong ListBox, TextBox, Alert, va
Ticker trong cac thanh phan giao dién cip cao cia tmg dung MIDP. Chung ta hiy
cling xem lai cdy phan cip cic thanh phan trinh bay trén thiét bi mot cach hoan

chinh hon

Cne Display object per MIDlet

Display
Displayable

Warnable in

| TextBax ] | List l [ Alart
| ChoiceGroup [ DaleField ] | Imageltem ” Stringltemn |
| TextField || Gauge |[ Spacer I[ Customltem I
a) List

Mot List chira mot day cac lya chon dugc thé hién mot trong ba dang. Chung ta
d3 thay loai cho phép nhiéu lya chon va loai chi dugc phép chon mét khi lam viée véi
ChoiceGroup. Dang thir 3 1a 1a dang khong tudong minh. Cac List khong twdng minh

dugc dung dé thé hién mot thue don céac chon lua

Poan ma dudi ddy minh hoa viéc st dung mot danh sach khong tudng minh

import javax.microedition.midlet. *;
import javax.microedition.lcdui. *;
public class ImplicitList extends MIDlet implements CommandListener {
private Display display, // Reference to Display object
private List IsDocument,; // Main list
private Command cmExit; // Command to exit
public ImplicitList() {
display = Display.getDisplay(this);
// Create the Commands
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cmExit = new Command("Exit", Command. EXIT, 1);

ry {

/

// Create array of image objects

Image images[] = {Image.createlmage("/next.png");
Image.createlmage("/previous.png”);
Image.createlmage("/new.png")};

// Create array of corresponding string objects

String options[] = {"Next", "Previous", "New"};

// Create list using arrays, add commands, listen for events
IsDocument = new List("Document Option:", List. IMPLICIT,
options, images),

// If you have no images, use this line to create the list //
IsDocument = new List("Document Option:", List. IMPLICIT,
options, null);

IsDocument.addCommand(cmExit);
IsDocument.setCommandListener(this);

catch (java.io.lOException e) {

/
/

System.err.printin("Unable to locate or read .png file");

public void startApp() {
display.setCurrent(lsDocument);

/

public void pauseApp() { }
public void destroyApp(boolean unconditional) { }

public void commandAction(Command c, Displayable s) {
// If an implicit list generated the event

if (c =

= List SELECT COMMAND) {

switch (IsDocument.getSelectedIndex()) {
case 0:
System.out.println("Next selected");
break;
case I:
System.out.printin("Previous selected"),
break;
case 2:

System.out.printin("New selected");
break;
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else if (c == cmExit) {
destroyApp(false),
notifyDestroyed();

/

b) TextBox

TextBox dugc ding dé cho phép nhap nhiéu dong. Thanh phan TextBox va
TextField c6 nhitng rang budc giéng nhau trong viéc chidinh loai ndi dung duoc phép
nhap vao. Vidu ANY, EMAIL, URI...
Dudéi day la phuong thic dung ciia mdt TextBox:

TextBox(String title, String text, int maxSize, int constraints)

c) Alert va AlertType

Mot Alert don gidn 1a mdt hop thoai rat nho. C6 2 loai Alert:
Modal: 1a loai hop thoai thong bao dugc trinh bay cho dén khi ngudi dung 4n
nat déng y
Non-modal: 14 loai hop thoai thong bao chidugc trinh bay trong mot sb gidy
nhat dinh

Cac phuong thirc dung cua Alert:
Alert(String title)
Alert(String title, String alertText, Image alertlmage, AlertType alertType)

Thanh phan AlertType st dung am thanh dé théng bao cho ngudi ding biét c6 mot su
kién x4y ra. Vi du ban co thé st dung AlertType dé m& méot doan 4m thanh nao d6 bao
hiéu cho nguoi dung biét khi ¢ 16i xay ra Thanh phan AlertType bao gdm 5 loai 4m
thanh dinh san 1a: thong bao, xac nhan, bao 16i, thong bao va canh bio Ta théy cac
phuong thire dung cua Alert cho biét 1a Alert c6 thé bao gdm 1 tham chiéu dén mot

d6i tuong AlertType.
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Duéi day la doan ma minh hoa viéc sir dung Alert va AlertType

import javax.microedition.midlet. *;
import javax.microedition.lcdui. *;
public class AlertTest extends MIDlet implements ItemStateListener,
CommandListener {
private Display display, // Reference to display object
private Form fmMain; // Main form
private Command cmEXxit;, // Command to exit the MIDlet
private ChoiceGroup cgSound, // Choice group
public AlertTest() {
display = Display.getDisplay(this);
// Create an exclusive (radio) choice group

gSound = new ChoiceGroup("Choose a sound", Choice. EXCLUSIVE),

// Append options, with no associated images
cgSound.append("Info", null),
gSound.append("Confirmation", null);
gSound.append("Warning", null);
gSound.append("Alarm", null);
gSound.append("Error"”, null);
mExit = new Command("Exit", Command.EXIT, 1);
// Create Form, add components, listen for events
fmMain = new Form(""),
fmMain.append(cgSound),
fmMain.addCommand(cmExit),
mMain.setCommandListener(this),
fmMain.setltemStateListener(this);
/
public void startApp() {
display.setCurrent(fmMain),
/
public void pauseApp() {}
public void destroyApp(boolean unconditional) {}
public void commandAction(Command c, Displayable s) {
if (c == cmEXxit) {
destroyApp(false),
notifyDestroyed(),
/
/
public void itemStateChanged(Item item) {
Alert al = null;
switch (cgSound.getSelectedIndex()){
case 0:
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al = new Alert("Alert sound", "Info sound", null,
AlertType.INFO); break;
case I:
al = new Alert("Alert sound", "Confirm”, null,
AlertType.INFO),
break;
case 2:
al = new Alert("Alert sound", "Warning", null,
AlertType.INFO); break;
case 3:
al = new Alert("Alert sound", "Alarm", null,
AlertType.INFO),
break;
case 4:
al = new Alert("Alert sound", "Error", null,
AlertType.INFO),
break;

/

if (al I=null) {
// Wait for user to acknowledge the alert
al.setTimeout(Alert. FOREVER),
// Display alert, show main form when done
display.setCurrent(al, fmMain),

/

d) Ticker

Thanh phﬁn Ticker dugc dung dé thé hién mot doan chudi chay theo chiéu
ngang. Tham s6 duy nhat cua thanh phan Ticker 1a doan van ban duoc trinh bay. Tdc
do va chiéu cuon dugc xac dinh béi viée cai dat trén thict bi nao.
Phuong thirc dung cua Ticker:

Ticker(String str);

Tir cdy phan cdp cac thanh phan thé hién trén thiét bi, ta thiy 1 thanh phan Ticker

khong 1a 16p con cua 16p Screen ma Ticker 1a mot bién cua 16p Screen. Diéu nay cod

37



nghia 1a mét Ticker c¢6 thé duoc gan vao bat ctr 16p con cua 16p Screen bao gom ca

Alert

Duéi day 1a doan ma minh hoa viéc sit dung mot Ticker

import javax.microedition.midlet.*;
import javax.microedition.lcdui.*;
public class TickerTest extends MIDlet implements CommandListener {
private Display display; // Reference to Display object
private List IsProducts; // Products
private Ticker tkSale; // Ticker
private Command cmExit; // Command to exit the MIDlet
public TickerTest() {
display = Display.getDisplay(this);
cmExit = new Command("Exit", Command.SCREEN, 1);
tkSale = new Ticker("Sale: Real Imitation Cuban Cigars...10 for $10");
IsProducts = new List("Products", Choice.IMPLICIT);
IsProducts.append("Wicker Chair", null);
IsProducts.append("Coffee Table", null);
IsProducts.addCommand(cmExit);
IsProducts.setCommandListener(this);
IsProducts.setTicker(tkSale);
b
public void startApp() {
display.setCurrent(IsProducts);
b
public void pauseApp() {}
public void destroyApp(boolean unconditional) {}

public void commandAction(Command c, Displayable s) {
if (c == List.SELECT COMMAND) {
switch (IsProducts.getSelectedIndex()) {
case 0:
System.out.println("Chair selected");
break;

case 1:
System.out.println("Table selected");
break;
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}

}

else if (c == cmEXxit) {
destroyApp(true);
notifyDestroyed();

}

3. Giao dién nguoi dung cip thap

3.1 Cac ham API é mirc thip

Mic du cac ham API cip cao cung cdp mot tap ddy di cac thanh phan dé xay dung
giao dién tmg dung ngudi dung. Tuy nhién cac thanh phan cap cao khong cung cap
phuong tién dé vé truc tiép 1én thiét bi thé hién. Vi thiéu kha ning nay nén cac ung
dung duoc tao ra s& gip nhiéu giéi han. Vi du hiu hét cac nha phat trién game di
dong dua trén kha niang vé& cac duong thang va cac hinh dang nhu 13 mot phan tich
hop qua trinh phat trién. Néu cac ham API cdp cao cho phép ching ta tao ra giao
dién cho cac ting dung theo chuan, thi cac ham API cap thap cho phép chung ta c6
thé thé hién cac y tudng ctia minh.

Canvas va Graphics 12 2 16p trai tim cia cac ham API cip thap. Ching ta s& lam tat
ca cac cong viéc bang tay. Canvas 1a mot khung v& cho phép nguoi phat trién co
kha nang v& 1én thiét bi trinh bay

cling nhu 14 viéc xir 1y su kién. Con 16p Graphics cung cp cac cong cu that su dé

v€ nhu drawRoundRect() va drawString()

3.2 Lép Canvas va ky thuit xir Iy do hoa:
L6p Canvas cung cAp mot khung v& cho phép tao ra giao dién tiy bién ngudi dung.
Mot s luong 16n cic phuong thic trong 16p nay duge dung dé xtr 1y sy kién, vé

anh va chuoi 1én thiét bi hién thi. Trong phan nay s€ bao gom cac muc:
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Hé théng toa do

Tao dbi tuong Canvas

V& lén trén d6i tuong Canvas

Xu ly céac su kién hanh dong

Xt 1y cac su kién phim nhan

Xt 1y su kién hanh dong ciia Game

Xu 1y su kién con tro
Chung ta sé tao ra 2 img dung MIDlet dé minh hoa kha ning cua 16p Canvas. Ung
dung dau tién l1a KeyMapping s& minh hoa lam thé nao dé chup, nhan ra va xu 1y
mi phim nhin va cac sy kién co lién quan dén Game. Ung dung con lai 1a
ScratchPad séminh hoa lam thé nao dé thao tac cac su kién con tré dé tao ra mot

chuong trinh v& duong thang don gian

a) Hé thong truc toa do

Muc tiéu dau tién cua ching ta 1a lam quen v&i hé théng truc toa dodé lam viée
v6i thiét bi thé hién. Hé thong toa do cho 16p Canvas co tim toa do 1a diém trai
trén cua thiét bi trinh bay. Gia tri x ting dan vé phia phai, gia trj y ting dan khi di

xudng phia duéi. Khi v&do day but v& 1a mot diém anh

Ircreasing y values
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Céc phuong thirc sau day sé& gitp xac dinh chiéu rong va chiéu cao ciia canvas:

int getWidth(): xac dinh chiéu rong ctia canvas

int getHeight (): xac dinh chiéu cao ciia canvas

Chiéu rong va chiéu cao ctia Canvas cling dai dién cho toan bd dién tich khung vé
c6 thé trén thiét bi trinh bay. N6i cach khac, ching khong thé chi dinh kich thudce
cho canvas, ma phﬁn mém trén mot thiét bi MIDP s& tra vé dién tich 16n nhét c6

thé c6 ddi vai mot thiét bi cho trude

b) Tao mot ddi twong Canvas
Budc dau tién dé 1am viée voi mot 16p Canvas la tao ra mét 16p thira ké tur 16p

Canvas

class TestCanvas extends Canvas implements CommandListener {
private Command cmdExit; ...
display = Display.getDisplay(this);
cmdExit = new Command("Exit", Command.EXIT, 1),
addCommand(cmdEXxit),
setCommandListener(this); ...
protected void paint(Graphics g) {
// Draw onto the canvas

/
/

TestCanvas canvas = new TestCanvas(this),

c) V& trén doi twong Canvas
Phuong thirc paint ctia 16p Canvas cho phép ban vé& cac hinh dang, v& anh, xuét
chudi. Poan ma sau minh hoa viéc x6a man hinh thé hién bﬁng mot mau tréng
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()),
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Chung ta c6 thé sir dung mot tham chiéu dén mot ddi tuong Graphics bén trong

than phuong thirc paint() dé thue hién cong viéc vé thuc su

d) Sw kién hanh djng

Ciing nhu cac thanh phﬁn Form, List, va TextBox, mdt Canvas c6 thé xtr 1y céc
su kién Command. Chiing ta c6 thé xir 1y cac su kién Command trén thanh phan
Canvas cung cach nhu cac thanh phan khéc

Doan ma sau minh hoa viéc xur Iy su kién Command trén thanh phan Canvas

class TestCanvas extends Canvas implements CommandListener {

private Command cmdEXxit;

display = Display.getDisplay(this);

cmdExit = new Command("Exit", Command.EXIT, 1);
addCommand(cmdEXxit);

setCommandListener(this); ...

protected void paint(Graphics g) {

// Draw onto the canvas

/
public void commandAction(Command c, Displayable d) {

if (c == cmdEXxit)
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e) Ma phim

Trong trudng hop xir 1y cac hanh dong cta cac phim mém, mot Canvas ¢ thé

truy cap dén 12 mi phim. Nhimg mé nay duoc dam bao ludn ludn cé trén bat ky

cac thiét bi MIDP nao

KEY NUMO

KEY NUMI

KEY NUM?2

KEY NUM3

KEY NUM4

KEY NUMS

KEY NUM6

KEY NUM?7

KEY NUMS

KEY NUM9

KEY STAR

KEY POUND
Nam phuong thic dé xir Iy cac ma phim la:
void keyPressed(int keyCode)
void keyReleased(int keyCode)
void keyRepeated(int keyCode)
boolean hasRepeatEvents()
String getKeyName(int keyCode)

f) Cac hanh dong trong xir ly cac tro choi
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MIDP thudng duge st dung dé tao cac tro choi trén nén Java. Cac hang sb sau
da duoc dinh nghia dé xu 1y cac sy kién co lién quan dén tro choi trong MIDP
UP, DOWN, LEFT, RIGHT, FIRE, GAME_A, GAME B, GAME C, GAME D
No6i1 mot cach don gian thi cac gid tri ndy dugc anh xa thanh cac phim miii tén
chihudng cua thiét bi, nhung khong phai tit ca cac thiét bi di dong déu c6 nhimng
gia trinay. Néu mot thiét bi di dong thiéu cac phim mili tén thi cac hanh dong cia
tro choi séduoc anh xa vao cac nat bam, vi du phim trai dugc anh xa vao phim sb
2, phim phai dugc anh xa vao phim sb 5, va cir tiép tuc nhu thé. Hinh dudi day cho
théy cac hanh dong cua tro choi s€ dugc anh xa Ién mot thiét bi di dong dua trén

khé nang cua cac phim chi hudng

O+ nmtm G el sl olosPh. (ST ES

Game actions will be mapped
ﬁf’ to directional keys (when available)

_ Game actions will be mapped
" to key pad when no directional
keys exist

g) Xac dinh cac hanh dong cia tro choi
Poan mi sau ddy mo ta mot cach xac dinh cac hanh dong cua tro choi dé tir 46

go1 cac phuong thirc thich hop dua trén cac hanh dong xay ra
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protected void keyPressed(int keyCode) {
switch (getGameAction(keyCode)) {
case Canvas.FIRE:
shoot();
break;
case Canvas.RIGHT:
goRight();
break;

Mot Iya chon nira 14 ¢6 thé tao mot tham chiéu cho mdi hanh dong cua tro choi
thong qua qué trinh khai tao gia tri cho cac bién
// Initialization
keyFire = getKeyCode(FIRE);
keyRight = getKeyCode(RIGHT);,
keyLeft = getKeyCode(LEFT); ...
// Runtime
protected void keyPressed(int keyCode) {
if (keyCode == keyFire) shoot(),
else if (keyCode == keyRight) goRight()

Poan ma dudi didy minh hga mot s6 chirc nang cua Canvas va cach xtir 1y phim

import javax.microedition.midlet. *;

import javax.microedition.lcdui. *;

public class KeyMapping extends MIDlet {
private Display display, // The display
private KeyCodeCanvas canvas, // Canvas
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public KeyMapping() {
display = Display.getDisplay(this);
canvas = new KeyCodeCanvas(this),

/

protected void startApp() {
display.setCurrent( canvas );

/

protected void pauseApp() {}
protected void destroyApp( boolean unconditional ) {}
public void exitMIDlet() {

destroyApp(true);

notifyDestroyed(),

/A e * Class KeyCodeCanvas *------------=—----omeeeee e~

class KeyCodeCanvas extends Canvas implements CommandListener {

private Command cmExit; // Exit midlet

private String keyText = null; // Key code text

private KeyCodes midlet;

public KeyCodeCanvas(KeyCodes midlet) {
this.midlet = midlet,
// Create exit command and listen for events

cmExit = new Command("Exit", Command.EXIT, 1),
addCommand(cmEXxit),;
setCommandListener(this),;

/

protected void paint(Graphics g) {
// Clear the background (to white)
g.setColor(255, 255, 255),
g.fillRect(0, 0, getWidth(), getHeight()),
// Set color and draw text
if (keyText = null) {
// Draw with black pen
g.setColor(0, 0, 0);
// Center text
g.drawString(keyText, getWidth()/2, getHeight()/2, Graphics.TOP |
Graphics. HCENTER),

/

/
public void commandAction(Command c, Displayable d) {
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if (c == cmExit) midlet.exitMIDlet(),

/
protected void keyPressed(int keyCode) {

keyText = getKeyName(keyCode),
repaint();

/

h) Su kién con tré
Trong phan ndy ching ta s& quan 1y su kién con tré trong mot Canvas. Nhiing
suki¢n nay duogc thiét kédé 1am thuan tién cho viéc tuong tac voi cac thiét bi c6
dang con tro. Mot sé phuong thirc duge cung cip nham hd tro cho viée xir 1y su
kién con tro:

boolean hasPointerEvents()

boolean hasPointerMotionEvents()

void pointerPressed(int x, int y)

void pointerReleased(int x, int y)

void pointerDragged(int x, int y)
Céac phuong thire trén ¢ thé tu giai thich chirc ning théng qua tén ctia chinh minh.
Vi dy nhu phuong thirc hasPointerMotionEvents() tra vé mot gia tri c6 kiéu
boolean nham chi rd réng thiét b di dong co hod trg khai niém “nhép chuot va ré”
hay khong
Poan chuong trinh dudi ddy minh hoa viéc st dung cac sy kién con tro dé thuc
hién mot chuong trinh vé don gian

import javax.microedition.midlet. *;
import javax.microedition.lcdui. *;
public class ScratchPad extends MIDlet {
private Display display, // Display object
private ScratchPadCanvas canvas, // Canvas
public ScratchPad() {
display = Display.getDisplay(this);
canvas = new ScratchPadCanvas(this),;

/
protected void startApp() {
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display.setCurrent( canvas ),

/
protected void pauseApp() {}

protected void destroyApp( boolean unconditional ){}

public void exitMIDlet() {

destroyApp(true);
notifyDestroyed(),
/
/
e * Class ScratchPadCanvas * * Pointer event handling *--------------- */

class ScratchPadCanvas extends Canvas implements CommandListener {
private Command cmEXxit; // Exit midlet
private Command cmClear; // Clear display
private int startx = 0;
// Where pointer was clicked
starty = 0; currentx = 0;
// Current location
currenty = 0;
private ScratchPad midlet;
private boolean clearDisplay = true;
public ScratchPadCanvas(ScratchPad midlet) {
this.midlet = midlet,
// Create exit command and listen for events
cmExit = new Command("Exit", Command.EXIT, 1),
cmClear = new Command("Clear"”, Command.SCREEN, 1);
addCommand(cmEXxit),
addCommand(cmClear),
setCommandListener(this);
/
protected void paint(Graphics g) {
// Clear the background (to white)
if (clearDisplay) {
g.setColor(255, 255, 255);
g.fillRect(0, 0, getWidth(), getHeight()),
clearDisplay = false;
startx = currentx = starty = currenty = 0;
return,
/
// Draw with black pen
g.setColor(0, 0, 0);
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// Draw line

g.drawlLine(startx, starty, currentx, currenty),;
// New starting point is the current position
startx = currentx,

starty = currenty,

/

public void commandAction(Command c, Displayable d) {
if (c == cmEXxit) midlet.exitMIDlet(),
else if (c == cmClear) {
clearDisplay = true;

repaint();
/
/
protected void pointerPressed(int x, int y) {
startx = x,
starty =y,
/

protected void pointerDragged(int x, int y) {
currentx = x,
currenty =Yy,
repaint();

/

3.3 Lo6p Graphics

Chuing ta sir dung d6i tuong Graphics dé v& 1én mot Canvas.

a) H6 tro' mau

Mot tng dung MIDP chi c6 mot dbi twong Display. Doi tuong nay duge dung
dé léy thong tin cua man hinh hién thi hién tai, vi du nhu s6 mau hd tro va cac
phuong thirc dé yéu cau cac d6i twong duoc hién thi. Pbi twong Display don gian
13 mot bd quan 1y sy hién thi cia thiét bi va diéu khién nhiing gi séduogc hién thi ra
trén thiét bi.

C6 hai phuong thic chung ta can quan tim dén:
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boolean isColor()

int numColors()
Phuong thirc dau tién cho biét thiét bi c6 hd trg hién thi mau hay khong. Néu cé thi
phuong thire thir 2 s& dugc goi dé xac dinh s6 mau duge hd trg. Cac phuong thirc
tiép theo dudi day dé ldy vé mau va thiét 14p mau ua thich cua ban.

void setColor(int RGB)

void setColor(int red, int green, int blue)

int getColor()

int getBlueComponent()

int getGreenComponent()

int getRedComponent()

void setGrayScale(int value)

int getGrayScale()
Chu ¥ ta c¢6 thé xac dinh mau bang 2 céach.
Cach 1: Xéac dinh mét sb nguyén dai dién cho 3 gid tri cua mau la do, xanh 14 cay
va xanh duong véi 8 bit cho mdi mau.
Cach 2: Dung timg tham sb riéng biét dé xac dinh mdi mau. Khi str dung mot gia
tridé luu giit mau, thi mau d6 s& chiém 8 bit dau ké tir bén trai, tiép theo 1a 8 bit
danh cho mau xanh 14 cay, sau cung 1a mau xanh duong.
Dudi ddy 1a cach thiét 1ap mau chi str dung mot sé nguyén:

intred =0, green =128, blue =255,

g.setColor((red << 16) | (green << 38) | blue);

Va ta c6 thé xac dinh mau bang cach thiét 1ap gia trji cho 3 tham sé:

g.setColor(red, green, blue);

b) Loai nét vé
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Ban c6 thé chon nét khi véduong théng, cung va hinh chir nhat trén thiét bi hién
thi. Du6i day 1a cac phuong thirc dung dé thiét lap loai nét vé&
int getStrokeStyle()
void setStrokeStyle(int style)
Hai kiéu nét v& dugc dinh nghia trong 16p Graphics 13 nét cham, va nét lién
g.setStrokeStyle(Graphics. DOTTED
g.setStrokeStyle(Graphics.SOLID),

¢) Vé cung

Khi v& mdt cung, ban c6 thé v& nd chi co6 dudng bao xung quanh hay yéu cau
n6 dugc t6 bén trong. Ban c6 thé bat ddu bang cach chidinh chiéu bao quanh bén
ngoai cua mot hinh hop chit nhat tuong tuong. Goc bat dau xac dinh vi tri bat dau
vekhung, véi gid tri 0 duge xac dinh tai thoi diém 3 gio. Gia tri duong tinh theo
nguoc chiéu kim dong hd. Goc cia cung chi ra rang ¢6 bao nhiéu d6 dugc vé tinh
tlr goc ban dau, di theo nguoc chiéu kim dong ho. Pé hiéu rd nhitng phin nay
chung ta hay cung xeml vi du sau:

g.drawArc(10, 10, 100, 100, 0, 150);

Doan ma trén yéu cAu v& mot cung, cung nay dugc bao bédi mot hinh chir nhat cé
toa dodiém trai trén 1a (10, 10), chiéu rong va chiéu dai 1a 100, goc bat dau 1a 0,

goc két thic 1a 150
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10,10

arcAngle

Mot s6 cac phuong thire dung dé vé cung
void drawArc(int x, int y, int width, int height, int startAngle, int arcAngle)

void fillArc(int x, int y, int width, int height, int startAngle, int arcAngle)

Duéi day la doan ma minh hoa viéc sir dung cac ham trén dé v€ mdt cung

import javax.microedition.midlet. *;
import javax.microedition.lcdui. *;
public class DrawShapes extends MIDlet {
private Display display, // The display
private ShapesCanvas canvas, // Canvas
public DrawShapes() {
display = Display.getDisplay(this);
canvas = new ShapesCanvas(this),
/
protected void startApp() {
display.setCurrent( canvas ),
/

protected void pauseApp() {}
protected void destroyApp( boolean unconditional ) {}

public void exitMIDlet() {
destroyApp(true);
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/
/

notifyDestroyed(),

class ShapesCanvas extends Canvas implements CommandListener {
private Command cmEXxit; // Exit midlet
private DrawShapes midlet;
public ShapesCanvas(DrawShapes midlet) {

/

this.midlet = midlet;

// Create exit command and listen for events

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

setCommandListener(this),;

protected void paint(Graphics g) {

// Clear background to white

g.setColor(255, 255, 255),

g.fillRect(0, 0, getWidth(), getHeight()),
// Black pen

g.setColor(0, 0, 0);

// Start at 3 o'clock and rotate 15 degrees
g.drawArc(10, 10, 100, 100, 0, 150);

// Fill the arc

// g.fillAre(10, 10, 100, 100, 0, 150);

// Start at 12 o'clock and rotate 150 degrees
// g.drawAre(10, 10, 100, 100, 90, 150);

// Change the size of the bounding box

// Start at 12 o'clock and rotate 150 degrees
// g.drawArce(15, 45, 30, 70, 90, 150), }

public void commandAction(Command c, Displayable d) {

/
/

if (c == cmExit) midlet.exitMIDlet(),

d) Vé hinh chir nhat

Ciing giéng nhu cung thi hinh chir nhat ¢6 thé chidugc vé vién bao quanh hoic

t0 bén trong. Bén canh d6 ban co thé vé& hinh chit nhat d6 co 4 gbc 1a tron hoac la

vudng. Duéi day 1a mot s6 phuong thirc dé vé& hinh chit nhat:

void drawRect(int x, int y, int width, int height)
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void drawRoundRect(int x, int y, int width, int height, int arcWidth, int
arcHeight)
void fillRect(int x, int y, int width, int height)
void fillRoundRect(int x, int y, int width, int height, int arcWidth, int
arcHeight)
Khi v& hinh chit nhat c6 4 goc 1a tron thi ban phai xac dinh dudng kinh theo chiéu
ngang (arcWidth) va dudng kinh theo chiéu doc (arcHeight). Nhitng tham sb nay
dugc dinh nghia d6 sic nét cua cung theo mdi chiéu. Gia tri cang 16n thé hién mot

cung ting dan, nguoc lai 1a mot dudng cong hep

e) Font chir
Phan sau day ciing quan trong khong kém 1a cach str dung font chirduge hd tro boi
giao dién cap thip cua ing dung MIDP. Sau day 1a mot sé cac phuong thirc dung
cua 16p Font

Font getFont(int face, int style, int size)
Font getFont(int fontSpecifier)
Font getDefaultFont()
Mot s6 thudc tinh cua 16p Font
FACE SYSTEM
FACE MONOSPACE
FACE PROPORTIONAL
STYLE PLAIN
STYLE BOLD
STYLE ITALIC
STYLE UNDERLINED
SIZE SMALL
SIZE MEDIUM
SIZE LARGE
Céc tham s6 kiéu dang c6 thé dugc két hop théng qua toan tir | . Vi du

Font font = Font.getFont(Font. FACE SYSTEM ,Font.STYLE BOLD |
Font. STYLE ITALIC, Font.SIZE SMALL);
Sau khi ban ¢6 mot tham chiéu dén mot ddi tuong Font, ban co thé truy van nd

déxac dinh thong tin cua cac thudc tinh ctia no.
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int getFace()
int getStyle()
int getSize()
boolean isPlain()
boolean isBold()
boolean isltalic()
boolean isUnderlined()
Kich thude cua cac font chir dugc xac dinh boi chiéu cao cua font chit, bé dai tinh

bang diém anh cta mot chudi ky tu trong mot font xac dinh. Mot s6 cac phuong
thirc sau hd tro khi twong tac voi 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)

f) Piém neo
Pé x4c dinh toa do x, y cua chudi ky tudugc hién thi, thi diém neo cho phép ching

ta chi ra vi tri mudn dat toa do (x,y) trén hinh chit nhat bao quang chubi ky tu

TOPMHCENTER
TOP/LEFT TOP/RIGHT

BASELINE/LEFT dﬂVG]Dpﬂl’WDI‘kS BASELINE/RIGHT

BOTTOM/LEFT ’ BOTTOM/RIGHT

—"  BOTTOM/HCENTER
BASELINE/HCENTER

Co 6 diém neo dugc dinh nghia trudce, 3 theo chiéu doc va 3 theo chiéu théng
dtng. Khi xac dinh diém neo dé vé& chudi (cic diém neo thudng duoc sit dung
thanh ting cap), ta phai chon mot diém hoanh d6 va mot diém tung do. Cac diém
neo dugc dinh nghia nhu ¢ dudi day
Chiéu ngang

LEFT (Bén trai)
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HCENTER (Chinh giita ctia chiéu ngang)

RIGHT (Bén phai)
Chiéu doc

TOP (O trén)

BASELINE (Puong thang co sd)

BOTTOM (O dudi)
Khi str dung diém neo thi can phai chi ra toa d x, y ctia hinh chir nhat bao quanh.
Vidu

g.drawString("developerWorks", 0, 0, Graphics. TOP | Graphics.LEFT);
Hinh dudi day mo ta két qua ctia ham trén
0,0

developerWorks

Bang cach thay d6i diém neo, chung ta c6 thé thay ddi vi tri hién thi ctia chudi ky
tur trén thiét bi di dong. Vi du tiép theo chung ta s& minh hoa tiép khi thay d6i diém

neo thi vi tri cta chudi ky tu ciing thay ddi theo:
0,0
developerWorks
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g) V& cac chudi ky tu
Sau khi tim hiéu vé font va cac diém neo, ban da c6 thé v& chudi ky tu ra man hinh
thong qua mot s cac phuong thirc sau:

void drawChar(char character, int x, int y, int anchor)
void drawChars(char[] data, int offset, int length, int x, int y, int anchor)
void drawString(String str, int x, int y, int anchor)
void drawSubstring(String str, int offset, int len, int x, int y, int anchor)
Vi du:
protected void paint(Graphics g) {
// Get center of display
int xcenter = getWidth() / 2,
ycenter = getHeight() / 2;
// Choose a font
g.setFont(Font.getFont(Font. FACE SYSTEM, Font.STYLE BOLD,
Font.SIZE SMALL)),
// Specify the center of the text (bounding box) using the anchor point
g.drawString("developerWorks", xcenter, ycenter, Graphics. BASELINE |
Graphics. HCENTER),

/

Tiép theo 1a vi du minh hoa viéc st dung font va xuét chudi ra thiét bi hién thi
import javax.microedition.midlet. *;
import javax.microedition.lcdui. *;
public class FontViewer extends MIDlet {
protected Display display; // The display
protected PrefsForm fmPrefs; // Form to choose font prefs
protected FontCanvas cvFont; // Canvas to display text (in preferred font)
public FontViewer() {
display = Display.getDisplay(this);
cvFont = new FontCanvas(this);
fmPrefs = new PrefsForm("Preferences", this);
/
protected void startApp() {
showCanvas();
/

protected void showCanvas() {
display.setCurrent(cvFont);

/
protected void pauseApp() {}
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protected void destroyApp( boolean unconditional ) {}

public void exitMIDlet() {

destroyApp(true);
notifyDest
/
/
Y
* FontCanvas.java
® */

import javax.microedition.lcdui. *;
class FontCanvas extends Canvas implements CommandListener {
private int face, // Font face
style, // style
size; // size
private String text = "developerWorks"; // Text to display in preferred font
private Command cmEXxit; // Exit midlet
private Command cmPrefs; // Call the preferences form
private FontViewer midlet; // Reference to the main midlet
public FontCanvas(FontViewer midlet) {
this.midlet = midlet,
// Create commands and listen for events
cmExit = new Command("Exit", Command.EXIT, 1),
cmPrefs = new Command("Prefs", Command.SCREEN, 2);
addCommand(cmExit);
addCommand(cmPrefs),;
setCommandListener(this),;
/
protected void paint(Graphics g) {
// Clear the display
g.setColor(255, 255, 255);
// White pen
g.fillRect(0, 0, getWidth(), getHeight()),
g.setColor(0, 0, 0); // Black pen
// Use the user selected font preferences
g.setFont(Font.getFont(face, style, size));
// Draw text at center of display
g.drawString(text, getWidth()/2, getHeight()/2, Graphics. BASELINE |
Graphics. HCENTER),
/

protected void setFace(int face) {
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this.face = face;
/
protected void setStyle(int style) {
this.style = style;
/
protected void setSize(int size) {
this.size = size;
/
public void setText(String text) {
this.text = text;

/

public int getFace() {
return face;

/

public int getStyle() {
return style;
/

public int getSize() {
return size;
/

public void commandAction(Command c, Displayable d) {
if (¢ == cmExit) midlet.exitMIDlet();
else if (c == cmPrefs) midlet.display.setCurrent(midlet.fmPrefs);

/

h) V& anh

L6p Graphics cung cp 1 phuong thirc dung dé vé& anh:

drawlmage(Image img, int x, int y, int anchor)
Chung ta ciing ap dung timg budc khi v& anh ciing gidng nhu khi xuat chudi ra
man hinh. D4i v6i ca 2 thi chiing ta déu phai bat dau bang viéc thiét lap toa do x, y
cling nhudiém neo. Danh sich cac diém neo cho viéc hién thi anh ciing khong khac
mAy so voi viée xuat chudi, tuy nhién khong gidng voi viée xuat chudi thi mot birc
anh c6 mot diém trung tam. Vi théVCENTER duoc thay thé cho gia tri
BASELINE khi lam viéc véi anh
Chiéu ngang
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LEFT (Bén trai)
HCENTER (Piém chinh giita theo chiéu ngang)
RIGHT (Bén phai)
Chiéu doc
TOP (Piém trén)
VCENTER (Piém chinh giira theo chiéu doc)

BOTTOM (Bén duéi
TOP/HCENTER
TOPILEFT TOPRIGHT
BASELINE/LEFT VCENTER/RIGHT
BOTTOM/LEFT BOTTOM/RIGHT

VCENTER/HCENTER BOTTOM/HCENTER

Trong céc phan trude, ching ta di tao ra cac tng dung MIDP cho viéc trinh bay
mdt tim anh doc tir mot ngudn tai nguyén 1a mot tap tin. Loai anh nay khong cho
phép thay d6i, va vi viy con duogc biét véi tén 1a “anh khong thé thay d6i”. Boi voi
vi du sau ddy, chung ta sé& tao ra mot tim anh bang cach cép phat bd nhd cho tdm
anh, dé 1ay tham chiéu dén mot d6i tugng Graphics, va ching ta s& tu v& ndi dung
tAm anh. Loai anh nay con duoc biét véi mot céi tén 1a “anh c6 thé bién thay doi

duoc”

import javax.microedition.midlet.*;
import javax.microedition.lcdui. *;
public class Drawlmage extends MIDlet {
private Display display, // The display
private ImageCanvas canvas; // Canvas
public Drawlmage() {
display = Display.getDisplay(this);
canvas = new ImageCanvas(this),

/
protected void startApp() {
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display.setCurrent( canvas ),

/
protected void pauseApp(){}

protected void destroyApp( boolean unconditional ) {}

public void exitMIDlet() {

destroyApp(true);
notifyDestroyed(),
/
/
Y
* Class ImageCanvas *
o */

class ImageCanvas extends Canvas implements CommandListener {

private Command cmEXxit; // Exit midlet
private Drawlmage midlet;
private Image im = null;
private String message = "developerWorks";
public ImageCanvas(Drawlmage midlet) {
this.midlet = midlet;
// Create exit command and listen for events
cmExit = new Command("Exit", Command.EXIT, 1),
addCommand(cmEXxit),
setCommandListener(this);
try{
// Create mutable image
im = Image.createlmage(100, 20),
// Get graphics object to draw onto the image
Graphics graphics = im.getGraphics();
// Specify a font face, style and size

Font font = Font.getFont(Font. FACE SYSTEM,

Font. STYLE PLAIN, Font.SIZE MEDIUM),
graphics.setFont(font),

// Draw a filled (blue) rectangle, with rounded corners
graphics.setColor(0, 0, 255);

graphics.fillRoundRect(0,0, im.getWidth()- 1, im.getHeight()-1,
20, 20),

// Center text horizontally in the image. Draw text in white
graphics.setColor(255, 255, 255);
graphics.drawString(message, (im.getWidth() / 2) -
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font.stringWidth(message) / 2), (im.getHeight() / 2) -
(font.getHeight() / 2), Graphics.TOP | Graphics.LEFT);

/
catch (Exception e) {

System.err.printin("Error during image creation”);

/
/

protected void paint(Graphics g) {
// Clear the display
g.setColor(255, 255, 255),
g.fillRect(0, 0, getWidth(), getHeight()),
// Center the image on the display
if (im != null)
g.drawlmage(im, getWidth()/2, getHeight()/2, Graphics. VCENTER |
Graphics. HCENTER),

/
public void commandAction(Command c, Displayable d) {

if (c == cmEXxit) midlet.exitMIDlet(),
/
/

i) Mot s6 cac phwong thire khac ciia 16p Graphics:
clip() va translate() 1a 2 phuong thirc cta 16p Graphics. Mot ving hién thi duoc cat
xén duoc dinh nghia 1a khu vuc hién thi cua thiét bi di dong, vung nay s& duoc cap
nhat trong sudt thao tac v& lai. Dudi day 1a mot sé phuong thirc hd tro cho viée xén
mot ving hién thi

void setClip(int x, int y, int width, int height)

void clipRect(int x, int y, int width, int height)

int getClipX()

int getClipY ()

int getClipWidth()

int getClipHeight()
translate() 1a mét phuong thirc duoc st dung c6 1i€n quan dén h¢ thong truc toa do.

Chung ta c6 thé tinh tién hé truc toa d6 dén mot diém x, y khéac. Mot sb phuong
thirc hd tro cho viée tinh tién hé truc toa do

void translate(int x, int y)
int getTranslateX()
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int getTranslateY ()

Chwong ITI: HE THONG QUAN LY BAN GHI
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(Record Management System - RMS)

MIDP khong sir dung hé thong file dé luu trit dit liéu. Thay vio d6 MIDP heu toan bg
thong tin vao non-volatile memory bang hé thong luu trir goi la Record Management
System (RMS).

1. Lwu tri c6 dinh thong qua Record Store

RMS 1a hé thdng duoc to chic va quan 1y dudi dang cac record (ban ghi). Mbi
ban ghi (sau ndy goi 1a Record) co6 thé chia bat ky loai dit liéu ndo, chiing co thé 13
kiéu sb nguyén, chudi ky tu hay c6 thé 12 mot anh va két qua la mgt Record 1a mdt
chudi (mang) cac byte. Néu ban ma hoa dir liéu ctia ban dudi dang nhi phan (binary),
ban c6 thé luu trir dit lidu béng Record sau d6 doc dir li€u tir Record va khoi phuc lai
dir liéu ban dau. Tt nhién kich thudc dit liéu cta ban khong duge vuot qua gidi han
qui dinh cua thiét bi di dong. RMS luu dir liéu gan nhu mot co sé dit liéu, bao gdm

nhiéu dong, mdi dong lai c6 mét sé dinh danh duy nhét

Mot co s dit liéu kiéu ban ghi

Record | Data

1D

1 Array  of
bytes

2 Array  of
bytes

3 Array  of
bytes

Mot tap céac ban ghi (sau nay goi la RecordStore) 1a tdp hop cac Record dugc
sap xép co thir ty. Mdi Record khong thédung doc 1ap ma néd phai thudc vao mot
RecordStore nao do, cac thao tac trén Record phai thong qua RecordStore chira no.
Khi tao ra mdt Record trong RecordStore, Record dugc gan mdt s6dinh danh kiéu s

nguyén goi 13 Record ID. Record dau tién duoc tao ra séduoc gan Record ID 13 1 va s&
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tang thém 1 cho cac Record tiép theo. Can chii rang Record ID khong phai 1a chi muc
(index), cac thao tac x6a Record trong RecordStore s€ khong gay nén viéc tinh toan lai
cac Record ID cia cac Record hién co ciing nhu khong lam thay d6i Record ID cua
cac Record duoc tao moi, vi du: khi ta x6a record id 3 khi thém mot record moi s€ co
id 1a 4. Data 1a mot day cac byte dai dién cho dit li¢u can luu.

Tén dugc dung dé phan biét cac RecordStore trong bo cac MIDlet (MIDlet
suite). Can cha y khai niém MIDlet suite 13 tdp cac MIDlet c6 chung khong gian tén
(name space), c¢6 thé chia s& cung tai nguyén (nhu RecordStore), cac bién tinh (static
variable) trong cac 16p va cdc MIDlet nay s€dugc dong goi trong cung mot file .jar khi
trién khai. Néu ung dung cua ban chi c6 mot MIDlet thi cac RecordStore dugc s
dung ciing phan biét 1an nhau bang cac tén. Tén cta RecordStore co thé dai dén 32 ky

tu Unicode va 1 duy nhat trong mot MIDlet suite.
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MIDLET SuiTe ONE

MIDIet #1
Record Store
“ARC™
\ s r Record Store
| “DEF
A -
!}: b
« :Il’:_;‘ll .
|
MIDlet #2 | /-~ “o-| Record Store
' /”"‘? “GHI”

&

4| Record Store
“IKL"

MIDLET Sulte Two

/ Record Store
N “ABC”

MIDlet #1

MIDlet #2 Record Store

DPuong lién thé hién viéc truy xuit Record store do MIDlet d6 tao ra, dudng nét
dat 1a Record store do MIDlet khac tao ra. Trong MIDLET Suite One, MIDlet #1 va
MIDlet #2 cung c6 thé truy xuat 4 Record store. MIDLET Suite One khong thé truy
xuat Record store trong Suite Two. Trong MIDlet Suite One tén clia cac Record store
1a duy nhay, tuy nhién Record store trong cac MIDlet Suite khac nhau c6 thé dung
chung mot tén.

Record Store con c¢6 2 thudc tinh 1a Version Number va Date/time Stamp, cac

gia tri nay thay doi khi thuc hién thém, thay thé hay x6a mot record, ngoai ra con cé
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thé dung co ché event handler (Listener) dé phat hién mdi khi Record store bi thay
d6i. Version number 1 mot sé integer, dé biét gia tri khoi dau cin goi ham
getVersion() sau khi tao mot Record store. Date/time Stamp 13 s6 long integer, 13 s6
miliseconds ké tir ngay 1 thang 1 nam 1970, chung ta c6 thé biét duoc gia tri nay

thong qua ham getLastModified().

2. Cac Van Pé Lién Quan Pén RMS

a) Han ché vé kha ning lwu trir ciia thiét bi di dong

Dung lugng vung nhé (non-volatile memory) danh riéng cho viéc luu trir
dir liéu trong RMS thay ddi tuy theo thiét bi di dong. Pic ta MIDP yéu cau rang
cac nha san xuét thiét bi di dong phai danh ra ving nhd c6 kich thude it nhat 8K
cho viéc luu trir dir liéu trong RMS. DPic ta khong néu giéi han trén cho moi
Record. RMS cung cdp cac API dé xac dinh kich thudc ctia mdi Record, tong
dung luong cua RecordStore va kich thudc con lai cua vung nhé nay. Do do
trong qua trinh phat trién cac ung dung J2ME 14p trinh vién phai cAn nhic trong
vi€c st dung vung nhd nay.
b) Téc dd truy xuit dir liéu

Céc thao tac trén ving nhd nay (non-volatile memory) tat nhién s& cham
hon nhiéu khi truy xuat dir liéu trén bd nhd RAM (volatile memory). N6 s&
gidng nhu toc d6 doc 6 ctmg va toc dd doc tir RAM ctia may tinh. Vi vy trong
k¥ thuat 1ap trinh phai thudng xuyén cache dit liéu va céc thao tac lién quan dén
RMS chi thyc hién tap trung mét 1an (ltc khoi dong hay dong tng dung).
¢) Co ché ludng an toan
Néu RecordStore ciia chi dugc sir dung béi mot MIDlet thi khong phai lo lang
vé van dé nay vi RMS s€ danh riéng mdt Thread dé thuc hién cac thao tac trén
RecordStore. Tuy nhién néu c6 nhidu MIDlet va Thread cing chia s¢ mot
RecordStore thi phai chii ¥ dén k¥ thuat 1ap trinh Thread dé dam bao khéng co

su xung dot dir lidu.
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3. Cac Ham API Trong RMS
RecordStore khong co ham khoi tao.

RecordStore Class: javax.microedition.rms.RecordStore

Method

Description

static RecordStore
openRecordStore(String
recordStoreName, boolean
createlfNecessary)

Mé mdt Recordstore, co tham s6 tao
Record store néu no chua ton tai.

void closeRecordStore()

Pong RecordStore.

static void deleteRecordStore(String
recordStoreName)

Xo0a RecordStore.

static String[] listRecordStores()

Danh séach cac RecordStore trong
MIDlet suite.

int addRecord(byte[] data, int offset,
int numBytes)

Thém mot record vao RecordStore.

void setRecord(int recordld, byte][]
newData, int offset, int numBytes)

bat hodc thay thé mot record trong
RecordStore.

void deleteRecord(int recordld)

Xbda mot record trong RecordStore.

byte[] getRecord(int recordld)

Lay day byte chira record.

int getRecord(int recordld, byte[]
buffer, int offset)

Lay ndi dung cua record vao day
byte.

int getRecordSize(int recordld)

Kich thudc record.

int getNextRecordID() Lay record id ctia record méi .
int getNumRecords() S6 lugng cac record.

long getLastModified() Thoi gian thay doi gan nhat.

int getVersion() Version cua RecordStore.
String getName() Tén cua RecordStore.

int getSize() Kich thudc cua RecordStore.
int getSizeAvailable() S byte trong cho RecordStore.
RecordEnumeration X4y dung enumeration dung dé

enumerateRecords( RecordFilter
filter, RecordComparator
comparator, boolean keepUpdated)

duyét recordstore

void addRecordListener
(RecordListener listener)

Add a listener to detect record store

void removeRecordListener
(RecordListener listener)

Remove listener.
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Chung ta hdy cung xem qua vi du don gian cua viéc doc ghi record trong RecordStore.
Vi du: Boc va ghi doi tugng string (ReadWrite.java)

* ReadWrite.java
*/
import java.io.*;
import javax.microedition.midlet. *;
import javax.microedition.rms. *;
public class ReadWrite extends MIDlet {
private RecordStore rs = null;
static final String REC _STORE = "db_1";
public ReadWrite() {
openRecStore(); // Create the record store
// Write a few records and read them back
writeRecord("J2ME and MIDP"),
writeRecord("Wireless Technology");
readRecords(),
closeRecStore(), // Close record store
deleteRecStore(), // Remove the record store
/
public void destroyApp( boolean unconditional ) { }
public void startApp() {
// There is no user interface, go ahead and shutdown
destroyApp(false),
notifyDestroyed(), }
public void pauseApp() { }
public void openRecStore() {

try{
// Create record store if it does not exist

rs = RecordStore.openRecordStore(REC STORE, true );

/
catch (Exception e) {

db(e.toString());
/

/
public void closeRecStore() {

try {
rs.closeRecordStore();
/

catch (Exception e) {
db(e.toString());
/
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/
public void deleteRecStore() {

if (RecordStore.listRecordStores() |= null) {

try {
RecordStore.deleteRecordStore(REC STORE),
/

catch (Exception e) {
db(e.toString());
/

/

/

public void writeRecord(String str) {
byte[] rec = str.getBytes();

try {
rs.addRecord(rec, 0, rec.length),;
/
catch (Exception e) {
db(e.toString());
/
/
public void readRecords() {
try {
byte[] recData = new byte[50];
int len;
for (inti = 1, i <= rs.getNumRecords(), i++) {
len = rs.getRecord( i, recData, 0 ),
System.out.printin("Record #" +i+ ": "+  new
String(recData, 0, len)),
System.out.println("'-------------=-----eemmeeee - "),
/
/
catch (Exception e) {
db(e.toString());
/
/

private void db(String str) {
System.err.printin("Msg: " + str); }
/
/

Day 1a output cua vi du 1:



2o J2ME Wireless Toolkit - Example1 g@@
File Edit Project Help

%% Mewy Project .. % Cpen Project .. %,/ Settings ... %I Builct @[} Run E Clear Conzole
. Drevice: EpefaurtCnlanthe vj
Project "Examplel™ loaded ’T’

Funning with storage root DefaultColorPhone
Fecord #l: JEZME and MIDP

Fecord #2: Wireless Technology

Execution completed.

739440 bytecodes executed i

17 thread switches

743 classes in the system [(including system classes) b
— —

Ham dé m& mot recordstore
public void openRecStore() {
try {
// Create record store if it does not exist
rs = RecordStore.openRecordStore(REC STORE, true );

/

catch (Exception e) {
db(e.toString()),

/

/

V&i tham s6 true, ham s& tao mot RecordStore néu nd chua tdn tai. Trong ham
WriteRecord, trude khi luu vao RecordStore, can phai chuyén d6i kiéu string thanh
day byte:

byte[] rec = str.getBytes();

rs.addRecord(rec, 0, rec.length);

Trong ham ReadRecord, chiing ta cling cin doc mét diy byte:
byte[] recData = new byte[50];

len = rs.getRecord( i, recData, 0 ),

Can luu ¥ 14 trong vi du trén do biét trudc kich thudc cta string nén khai bao diy byte
vira du, trong thyc té ta nén kiém tra kich thudc cta record dé khai bao diy byte can
thiét dé tranh phat sinh 161, do d6 ham ReadRecord c6 thé sira lai nhu sau:

for (inti = 1; i <= rs.getNumRecords(), i++) {
if (rs.getRecordSize(i) > recData.length)
recData = new byte[rs.getRecordSize(i)];
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len = rs.getRecord(i, recData, 0);

System.out.printin("Record #" + i + ": " + new String(recData, 0, len)),

System.out.println("------------------- oo - ");

Néu chi can doc ghi nhiing doan text vao record, thi vi du trén la qua du. Tuy
nhién, thuc té 1a ta can luu nhirng gia tri khac: String, int, boolean, v.v... Trong
truong hop nay, ching ta can st dung stream dé doc va ghi record. Viéc st dung
stream gitp chung ta linh dong va nang cao hi€u qua cua vi¢c doc va ghi dir li¢u vao
RecordStore. Chung ta st dung nextRecord() dé duyét dén record sau do, ngoai ra con
c6 previousRecord() giup duyét vé record trude d6. Néu mudn bat dau tai vi tri cudi
clng cla recordstore ta chi can goi ham previousRecord() ngay khi mé recordstore, né
s& tra vé dong cudi clng.

RecordEnumeration c6 duy tri mét index cua cac record. Khi recordstore c6 su thay
d6i thi RecordEnumeration c6 thé hoat dong khong chinh xac, do d6 chiing ta can phai
goi ham reindex() mdi khi recordstore c6 su thay ddi.

RecordEnumeration API

RecordEnumeration Interface:
javax.microedition.rms.RecordEnumeration
Method Description

int numRecords()

S6 lugng record trong enumeration

byte[] nextRecord()

Record tiép theo

int nextRecordId()

Record ID cua record tiép theo

byte[] previousRecord()

Record trude do

int previousRecordld()

Record ID cua record trude do

boolean hasNextElement()

Kiém tra enumeration cé record ké
tiép

boolean hasPreviousElement()

Kiém tra enumeration c6 record
trude do

void keepUpdated(boolean

bat enumeration reindex sau khi co

keepUpdated) suthay d6i

. Kiém tra enumeration c6 tudong
boolean isKeptUpdated() reindex()
void rebuild() Tao lai index
void reset() Pua enumeration vé record dau tién
void destroy() Giai phong tai nguyén dugc st dung

bo1 enumeration
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4. Siap Xép Cac Record Vi interface RecordComparator
Interface nay giip nguodi lap trinh so sanh hai Record theo mot ti€u chi nao do.
Interface nay dinh nghia phuong thirc compare véi tri ddu vao 1a hai mang cac byte
thé hién hai Record can so sanh. Phuong thirc nay tra vé cac tri sau duoc dinh nghia
trong interface:

EQUIVALENT: Néu hai Record bang nhau

FOLLOWS: Néu Record tht 1 dimg sau Record thi 2

PRECEDES: Néu Record thtr 1 dimg trude Record thi 2

Do RecrdComparator 1a mot interface nén khi sir dung can phai implements né:

public class Comparator implements RecordComparator {
public int compare(byte[] recl, byte[] rec2) {
String strl = new String(recl),
str2 = new String(rec2);
int result = strl.compareTo(str2),;
if (result == 0) return RecordComparator.EQUIVALENT,
else if (result < 0) return RecordComparator.PRECEDES;
else return RecordComparator.FOLLOWS;

/
/

Sau d6 ta sir dung 16p Comparator bang cach gin két no v6i RecordEnumeration:

// Create a new comparator for sorting

Comparator comp = new Comparator();

// Reference the comparator when creating the result set

RecordEnumeration re = rs.enumerateRecords(null,comp,false);

// Iterate through the sorted results while (re.hasNextElement()) {

String str = new String(re.nextRecord()), .

Enumeration s& sit dung ham compare trong class Comparator dé sap xép céc record
trong RecordStore.

RecordComparator Interface:
javax.microedition.rms.RecordComparator
Method Description
int compare(byte[] recl, byte[] So sanh dé quyét dinh thi tu sap
rec?) xép

Vi dy: chuong trinh sap xép co ban
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* SimpleSort.java
*/
import java.io.*;
import javax.microedition.midlet. *;
import javax.microedition.rms.*;
public class SimpleSort extends MIDlet {
private RecordStore rs = null;
static final String REC _STORE = "db 1",
public SimpleSort() {
openRecStore(); // Create the record store
// Write a few records
writeRecord("Sand Wedge");
writeRecord("One Wood");
writeRecord("Putter"),
writeRecord("Five Iron");
// Read back with enumerator, sorting the results
readRecords(),
closeRecStore(), // Close record store
deleteRecStore(), // Remove the record store
/
public void destroyApp( boolean unconditional ) { }
public void startApp() {
// There is no user interface, go ahead and shutdown
destroyApp(false),
notifyDestroyed();
/
public void pauseApp() {}
public void openRecStore() {

try {
// Create record store if it does not exist

rs = RecordStore.openRecordStore(REC _STORE, true ),

/
catch (Exception e) {

db(e.toString());

/
/
public void closeRecStore() {

ry {
rs.closeRecordStore();
/
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catch (Exception e) {
db(e.toString());

/
/
public void deleteRecStore() {

if (RecordStore.listRecordStores() != null) {

try {
RecordStore.deleteRecordStore(REC _STORE);
/

catch (Exception e) {
db(e.toString());

/
/
/
public void writeRecord(String str) {
byte[] rec = str.getBytes();

try {
rs.addRecord(rec, 0, rec.length);
/
catch (Exception e) {
db(e.toString());
/
/
public void readRecords() {
try {
if (rs.getNumRecords() > 0) {
Comparator comp = new Comparator(),;
RecordEnumeration re = rs.enumerateRecords(null,comp,
false);  while (re.hasNextElement()) {
String str = new String(re.nextRecord());
System.out.println(str);
System.out.println("---------------—---m oo -
/
/
/
catch (Exception e) {
db(e.toString());
/
/

private void db(String str) {
System.err.printin("Msg: " + str);

75



/

class Comparator implements RecordComparator {
public int compare(byte[] recl, byte[] rec2) {
String strl = new String(recl),
str2 = new String(rec2);
int result = strl.compareTo(str2),;
if (result == 0) return RecordComparator.EQUIVALENT,
else if (result < () return RecordComparator.PRECEDES;
else return RecordComparator.FOLLOWS;

/

Trong doan code trén trong ham readRecord(), khi tao Enumeration ta d tham chiéu
dén d6i twong comp cua 16p Comparator

Comparator comp = new Comparator();

RecordEnumeration re = rs.enumerateRecords(null, comp, false),

while (re.hasNextElement()) { ... }
Khi enumerator tao index cho RecordStore né s& str dung ham compare() & trén dé sap
xép cac record.
Output cua vi du:

2! JZME Wireless Toolkit - Example3

File Ecit Project Help

@, Mewy Project . % Open Project ... @,« Settings .. %I Biwiled @[} Fun E Clear Conzale
Device: EbefaurtCnln:anhn:nne v
Funhing with storage root DefaultColorPhone ~ 0
Fiwe Ivon

Orne Waod

Putter

Zand WMedge

werution onmhleted. b

£ | }

Vi du trén dang trong trudng hop dit liéu luu vao record 1a dang text, néu quay lai ta
d3 ghi nhiéu kiéu dit liéu vao trong mot record:

// Write Java data types to stream

strmDataType.writeUTF("Text 1");
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strmDataType.writeBoolean(true),

strmDataType.writelnt(1),

thi cac kiéu dit liéu trén sé duge luu vao mot stream & dang binary. Sau d6 cac stream
nay s& dugc chuyén thanh mang va dua vao recordstore:

// Get stream data into an array

record = strmBytes.toByteArray();

// Write the array to a record

rs.addRecord(record, 0, record.length),

Poan code trong vi du trén sé& chay sai khi ap dung véi kiéu dir liéu binary. Dé
giai quyét, ta can phai viét lai ham compare() thy ¢ hién chic ning chuyén ddi chudi
byte va sap xép dung kiéu dir liéu.

Trong thuc té, chung ta can phai luu nhiéu trudng dir liéu trong mot record nhu trong
vi du 2 (luu dir liéu kiéu String, boolean, integer). Trong truong hop nay s& cé nhiéu
lua chon désép Xép cac record, va viéc lya chon nay tuy thudc vao img dung.

Trong 2 vi du sau ddy sé& thuc thi interface RecordComparator dé sap xép record chira
nhiéu kiéu dit liéu. Nhirng vi du nay s€ st dung cung dir liéu dau vao, tuy nhién vi du
4 s& sap xép dua vao kiéu String, trong khi vi du 5 s& sip xép dua vao kiéu integer.
Day 1a dir li¢u s€ luu vao recordstore:

String[] pets = {"duke", "tiger", "spike", "beauregard"};

boolean[] dog = {true, false, true, true};

int[] rank = {3, 0, 1, 2},

Khi luu vao recordstore s€ c6 dang nhu sau:
Record #1

"duke" true 3

Record #2

"tiger" false 0
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Record #3
"spike" true 1
Record #4

"beauregard" true 2

Pay 13 1y do vi dy trén khong dap Gmg duge yéu cau, do dit liéu luu vao khong con 1a
dang text, va ham String.CompareTo() trén ndi dung ctia record khong thé sip xép dit
liéu theo mong mubn. Do d6 can phai 14y ra tir mdi record trudng dit liéu ma ta mudn

sap xep.

Vidu 5: integer sort

import java.io.*;
import javax.microedition.midlet. *;
import javax.microedition.rms.*;
public class IntSort extends MIDlet {
private RecordStore rs = null; // Record store
static final String REC_STORE = "db_4"; // Name of record store
public IntSort() {
openRecStore(); // Create the record store
writeTestData(); // Write a series of records
readStream(); // Read back the records
closeRecStore(), // Close record store
deleteRecStore(), // Remove the record store
/
public void destroyApp( boolean unconditional ) {}
public void startApp() {
// There is no user interface, go ahead and shutdown
destroyApp(false),
notifyDestroyed(),
/
public void pauseApp() {}
public void openRecStore() {

try {
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// Create record store if it does not exist
rs = RecordStore.openRecordStore(REC STORE, true );

/
catch (Exception e) {

db(e.toString()),
/
/
public void closeRecStore() {

ry {
rs.closeRecordStore();
/

catch (Exception e) {
db(e.toString());
/
/
public void deleteRecStore() {
if (RecordStore.listRecordStores() |= null) {

try {
RecordStore.deleteRecordStore(REC _STORE),
/

catch (Exception e) {
db(e.toString());

/
/
/
public void writeTestData() {
String[] pets = {"duke", "tiger", "spike", "beauregard"},
boolean[] dog = {true, false, true, true};
int[] rank = {3, 0, 1, 2};
writeStream(pets, dog, rank);

/
public void writeStream(String[] sData, boolean[] bData,int[] iData) {

ry {
// Write data into an internal byte array
ByteArrayOutputStream strmBytes = new
ByteArrayOutputStream();
// Write Java data types into the above byte array
DataOutputStream strmDataType = new
DataOutputStream(strmBytes),
byte[] record; for (inti = 0; i < sData.length; i++) {
// Write Java data types
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strmDataType.writeUTF(sData[i]);
strmDataType.writeBoolean(bData[i]);
strmDataType.writelnt(iData[i]),
// Clear any buffered data
strmDataType.flush(),
// Get stream data into byte array and write record
record = strmBytes.toByteArray(),;
rs.addRecord(record, 0, record.length),
// Toss any data in the internal array so writes
// starts at beginning (of the internal array)
strmBytes.reset(),

/

strmBytes.close();

strmDataType.close();

/
catch (Exception e) {

db(e.toString());
/
/

public void readStream() {
try {
byte[] recData = new byte[50];
// Read from the specified byte array
ByteArrayInputStream strmBytes = new
ByteArrayInputStream(recData),
// Read Java data types from the above byte array
DatalnputStream strmDataType = new
DatalnputStream(strmBytes);
if (rs.getNumRecords() > 0) {
ComparatorInt comp = new Comparatorint();
inti =1;
RecordEnumeration re = rs.enumerateRecords(null,comp,
false);  while (re.hasNextElement()) {
// Get data into the byte array
rs.getRecord(re.nextRecordld(), recData, 0);
// Read back the data types
System.out.println("Record #" + i++);
System.out.printin("Name: " +
strmDataType.readUTF());
System.out.printin("Dog: " +
strmDataType.readBoolean()),
System.out.printin("Rank: " +



[

strmDataType.readlnt());  System.out.printin("------
______________ ’QJ.
// Reset so read starts at beginning of array
strmBytes.reset(),
/
comp.comparelntClose();  // Free enumerator
re.destroy();
/
strmBytes.close(),
strmDataType.close();
/
catch (Exception e) {
db(e.toString());

/

/
private void db(String str) {

System.err.printin("Msg: " + str);

/
/

class Comparatorlnt implements RecordComparator {
private byte[] recData = new byte[10];
// Read from a specified byte array
private ByteArraylnputStream strmBytes = null;
// Read Java data types from the above byte array
private DatalnputStream strmDataType = null;
public void comparelntClose() {
try {
if (strmBytes !=null) strmBytes.close();
if (strmDataType != null) strmDataType.close();

/
catch (Exception e) {}
/
public int compare(byte[] recl, byte[] rec2) {
intxl, x2;
try{

// If either record is larger than our buffer, reallocate

int maxsize = Math.max(recl.length, rec2.length);

if (maxsize > recData.length) recData = new byte[maxsize],;
// Read record #1

// We want the integer from the record, which is

// the last "field" thus we must read the String
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// and boolean to get to the integer
strmBytes = new ByteArrayInputStream(recl),
strmDataType = new DatalnputStream(strmBytes),
strmDataType.readUTF();
strmDataType.readBoolean(),
x1 = strmDataType.readlnt();
// Here's our data
// Read record #2
strmBytes = new ByteArraylnputStream(rec2),;
strmDataType = new DatalnputStream(strmBytes),
strmDataType.readUTF();
strmDataType.readBoolean(),
x2 = strmDataType.readlnt();
// Here's our data
// Compare record #1 and #2
if (x] ==x2) return RecordComparator.EQUIVALENT;
else if (x1 <x2) return RecordComparator.PRECEDES;
else return RecordComparator.FOLLOWS;

/

catch (Exception e) {
return RecordComparator. EQUIVALENT;

/
/

Trong vi du nay tiéu chi sip xép la theo kiéu integer, do d6 trudce hét ta phai 1ay dir
lidu trong day byte. Tuy nhién, c6 mot luu y la do dir liéu ta can lay nam cudi cing
trong diy byte do do ra can phai doc theo thir ty, tirc 13 phai doc kiéu String, boolean
roi méi dén integer:

// Read record #1

// We want the integer from the record, which is

// the last "field" thus we must read the String

// and boolean to get to the integer

strmDataType.readUTF();
strmDataType.readBoolean(),
x1 = strmDataType.readlnt();
// Here's our data

// Read record #2

strmDataType.readUTF();
strmDataType.readBoolean();
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x2 = strmDataType.readlnt();
// Here's our data
// Compare record #1 and #2

Output cua vi du

Becord gl
MName: tiger
iDog: false
Fank: 0
Fecord 2
Mame: srike
Dog: true
Fank: 1

ecord 43
MName: beauregard
ag: true
ank: 2
ecord §#4
ame: dike
ag: true
Bank: 3

5. Tim Kiém Véi Bo Loc RecordFilter
Ngoai viéc sap xép cac record (sitr dung RecordComparator), enumerator con cung cip
co ché loc (tim kiém céac record théa man mot diéu kién nao do6). Khi st dung
RecordComparator tit ca cac record trong RecordStore déu dugc luu trong mot result
set. Nhung khi dung RecordFilter, chi c6 nhiing thoa min diéu kién méi co trong
enumerator result set.
class SearchFilter implements RecordFilter {
private String searchText = null;
public SearchFilter(String searchText) {
// This is the text to search for
this.searchText = searchText.toLowerCase(),
/
public boolean matches(byte[] candidate) {
String str = new String(candidate).toLowerCase();
// Look for a match
if (searchText |= null && str.indexOf(searchText) != -1) return true;
else return false;

83



Trén day 1a mot class don gian thyc thi interface RecordFilter. Class ndy séduoc gian
v6i mot enumerator, va khi d6 enumerator s& dung ham matches() duyét hét
recordstore 1ay ra nhiing record can tim:

// Create a new search filter

SearchFilter search = new SearchFilter("search text");

// Reference the filter when creating the result set

RecordEnumeration re = rs.enumerateRecords(search,null, false),

// If there is at least one record in result set, a match was found

if (re.numRecords() > 0)

// Do something
RecordFilter Interface: javax.microedition.rms.RecordFilter
Method Description
boolean matches(byte[] Tim kiém record théa man mot di€u kién
candidate) nao do

Sau déy ta s& xem qua chuong trinh tim kiém don gian sir dung interface RecordFilter:
Vi du

* SimpleSearch.java
%

*/
import java.io.;
import javax.microedition.midlet. *;
import javax.microedition.rms.*;
import javax.microedition.lcdui. *;
public class SimpleSearch extends MIDlet implements CommandListener {
private Display display, // Reference to Display object
private Form fmMain, // The main form private
Stringltem siMatch, // The matching text, if any
private Command cmFind,; // Command to search record store
private Command cmEXxit; // Command to insert items
private TextField tfFind; // Search text as requested by user
private RecordStore rs = null; // Record store
static final String REC _STORE = "db_6", // Name of record store
public SimpleSearch() {
display = Display.getDisplay(this);
tfFind = new TextField("Find", "", 10, TextField ANY);
siMatch = new Stringltem(null, null);
cmExit = new Command("Exit", Command.EXIT, 1);
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cmFind = new Command("Find", Command.SCREEN, 2),
// Create the form, add commands

fmMain = new Form("Record Search"),
fmMain.addCommand(cmEXxit),
fmMain.addCommand(cmFind),;

// Append textfield and stringltem
fmMain.append(tfFind);

fmMain.append(siMatch);

// Capture events

fmMain.setCommandListener(this),

J/~m // Open and write to record store //----------
—————————————————————— openRecStore();

// Create the record store

writeTestData(),

// Write a series of records
/
public void destroyApp( boolean unconditional ) {
closeRecStore(), // Close record store
deleteRecStore(),
/
public void startApp() {
display.setCurrent(fmMain),
/
public void pauseApp() {}
public void openRecStore() {
ry {
// Create record store if it does not exist
rs = RecordStore.openRecordStore(REC STORE, true );
/
catch (Exception e) {
db(e.toString());
/

/
public void closeRecStore() {

try {
rs.closeRecordStore();

/

catch (Exception e) {
db(e.toString());
/
/

public void deleteRecStore() {



if (RecordStore.listRecordStores() != null) {

try{
RecordStore.deleteRecordStore(REC STORE),
/

catch (Exception e) {
db(e.toString());
/

/
/
public void writeTestData() {
String[] golfClubs = { "Wedge...good from the sand trap", "Truong dai

hoc Cong nghe ", "Putter...only on the green", "Hoc mon LTUDM rat bo

ich!"}); writeRecords(golfClubs),;
/
public void writeRecords(String[] sData) {
byte[] record;
try {
// Only add the records once
if (rs.getNumRecords() > 0) return;
for (inti = 0, i< sData.length; i++) {
record = sData[i].getBytes();
rs.addRecord(record, 0, record.length),
/
/

catch (Exception e) {
db(e.toString());
/

/
private void searchRecordStore() {
try {
// Record store is not empty
if (rs.getNumRecords() > 0) {
// Setup the search filter with the user requested text
SearchFilter search = new
SearchFilter(tfFind.getString());  RecordEnumeration re
= rs.enumerateRecords(search, null, false);
// A match was found using the filter
if (re.numRecords() > 0)
// Show match in the stringltem on the form
siMatch.setText(new String(re.nextRecord())),
re.destroy(),; // Free enumerator
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/

/

catch (Exception e) {
db(e.toString());

/

/
public void commandAction(Command c, Displayable s) {

if (c == cmFind) {

searchRecordStore(),;

/

else if (c == cmExit) {
destroyApp(false),
notifyDestroyed(),

/

/
private void db(String str) {

System.err.printin("Msg: " + str);
/

/

class SearchFilter implements RecordFilter {

private String searchText = null;

public SearchFilter(String searchText) {
// This is the text to search for
this.searchText = searchText.toLowerCase(),

/

public boolean matches(byte[] candidate) {
String str = new String(candidate).toLowerCase();
// Look for a match
if (searchText |= null && str.indexOf(searchText) != -1) return true;
else return false;

/

Sau khi viét class SearchFilter, ta tao mét instance search, khi khai bao class
RecordEnumeration s& tham chiéu dén instance trén. Khi d6 chi c6 nhirng record thoa
man diéu kién (trong ham matches()) méi hién thi trong result set:

// Setup the search filter with the user requested text

SearchFilter search = new SearchFilter(tfFind.getString()),

RecordEnumeration re =rs.enumerateRecords(search,null false),

// A match was found using the filter

if (re.numRecords() > 0) siMatch.setText(new String(re.nextRecord()));
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6. Nhan Biét Thay Poi V6i RecordListener

Pé phat hién cic thay d6i ciing nhu thém vao cac Record trong RecordStore, RMS
cung cip giao dién RecordListener. Giao dién ndy dinh nghia 3 phuong thirc, cac
phuong thic c6 2 tri vao 1a mot doi tuong kiéu RecordStore va mdt sd int chira

recordID. Cac phuong thurc do la:

RecordListener Interface:
javax.microedition.rms.RecordListener

Method Description
void Puoc goi khi thém 1 record
recordAdded(RecordStore
recordStore, int recordld)
void Puoc goi khi record bi thay d6i
recordChanged(RecordStore
recordStore, int recordld)
void Puoc goi khi record bi x6a
recordDeleted(RecordStore
recordStore, int recordld)




Vi du : st dung RecordListener

* RmsListener.java
*

*/
import java.io.*;
import javax.microedition.midlet. *;
import javax.microedition.rms. *;
public class RmsListener extends MIDlet {
private RecordStore rs = null;
static final String REC _STORE = "db 8",
public RmsListener() {
// Open record store and add listener
openRecStore();
rs.addRecordListener(new TestRecordListener());
// Initiate actions that will wake up the listener
writeRecord("J2ME and MIDP");
updateRecord("MIDP and J2ME");
deleteRecord();
closeRecStore();
// Close record store
deleteRecStore();
// Remove the record store
/
public void destroyApp( boolean unconditional ) {}
public void startApp() {
// There is no user interface, go ahead and shutdown
destroyApp(false),
notifyDestroyed(),
/
public void pauseApp() {}
public void openRecStore() {

try {
// Create record store if it does not exist

rs = RecordStore.openRecordStore(REC STORE, true );

/

catch (Exception e) {
db(e.toString());

/

/
public void closeRecStore() {
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try {
rs.closeRecordStore(),

/

catch (Exception e) {
db(e.toString()),

/

4
public void deleteRecStore() {

if (RecordStore.listRecordStores() != null) {
try{

/
catch (Exception e) {

db(e.toString());
/

RecordStore.deleteRecordStore(REC STORE),

/
/
public void writeRecord(String str) {

byte[] rec = str.getBytes(),

try {
rs.addRecord(rec, 0, rec.length);
/

catch (Exception e) {
db(e.toString());

/

/

public void updateRecord(String str) {
ry {

/
catch (Exception e) {

db(e.toString()),
/
/

public void deleteRecord() {

ry {
rs.deleteRecord(1);
/

catch (Exception e) {
db(e.toString());

rs.setRecord(l, str.getBytes(), 0, str.length()),
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/

/

public void db(String str) {
System.err.printin("Msg: " + str);

/
/

class TestRecordListener implements RecordListener {
public void recordAdded(RecordStore recordStore, int recordld) {
try {
System.out.println("Record with ID#: " + recordld + "added to
RecordStore: "
+ recordStore.getName()),
/
catch (Exception e) {
System.err.printin(e);

/
/
public void recordDeleted(RecordStore recordStore, int recordld) {
try {
System.out.println("Record with ID#: " + recordld + "deleted from
RecordStore: " + recordStore.getName());
/
catch (Exception e) {
System.err.printin(e);
/
/
public void recordChanged(RecordStore recordStore, int recordld) {
try{
System.out.printin("Record with ID#: " + recordld +
"changed in RecordStore: "
recordStore.getName());
/
catch (Exception e) {
System.err.printin(e);
/
/
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2! JZME Wireless Toolkit - ExampleB
File Edit Project Help

@;Nm Project ... %Opan Project ... %‘; Settings .. %I Build %p RLn
. Device: [DefautColorPhone v
Funhingy with storage root DefaultColorPhone
Record with ID#: ladded to Recorditore: db_3
Record with ID#: lchanged in Recorditore: db &

ecord with ID#: ldeleted from Recorditore: db &
ercutiun completed.

7. Cac Ngoai L¢ Phat Sinh Trong RMS
Céc phuong thuc trong API cia RMS ngoai viéc phat sinh cac ngoai 1€ thong thuong
dén méi trudng chay (runtime enviroment). RMS con dinh nghia thém cac ngoai 16
trong goi javax.microedition.rms nhu sau:
InvalidRecordIDException: ~ Ngoai 1& nay phat sinh ra khi khong thé thao tac
trén Record vi RecordID khong thich hop.
RecordStoreFullException: Ngoai I¢ nay phéat sinh ra khi khong con du

vung nhd.
RecordStoreNotFoundException: Ngoai I¢ nay phat sinh ra khi m¢o mot
RecordStore khong ton tai.
RecordStoreNotOpenException: Ngoai 1€ nay phat sinh ra khi thao tac

trén mot RecordStore da bidong.
RecordStoreException: Day 1a 16p cha cta 4 16p trén, ngoai 1€ ndy mo ta 161
chung nhat trong qua trinh thao tac vo1 RMS.
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Chuong IV: KHUNG KET NOI CHUNG
(Generic Connection Framework - GCF)

Trong phién ban J2SE, hd tro cac giao thirc két ndi mang c6 cac gbi java.io va
java.net véi tong dung luong hon 200KB bao gdm hon 100 16p va giao dién. Qau
that v6i bd nhé nho bé va han ché trong xtr 1y, viéc dua nhitng goi ndy vao trong
tmg dung viét bang J2ME 13 mét diéu hoan toan khong kha thi. Chinh vi vay, khi
mo rong pham vi hd tro giao thirc mang va hé thong tap tin, nguoilr ta khong dung
lai cac 16p cua J2SE ma xay dung mot khai niém mai dugce goi 1a Khung két ndi
chung (Generic Connection Framework - GCF).

GCF 1a mét tap hop céac 16p va giao dién dugc thiét ké nham toa thuan tién cho
viéc truy xudt dén cac hé théng luu trit va két néi mang. Muc tiéu cia GCF khong
phai 14 tao ra mot tap cac 16p mai hoan toan ma nd cung cap mot tap con ciia J2SE
mot cach ¢ chon loc. Tap con ndy duoc gidi han va t6i uvu dé phu hop véi nhitng

rang budc va khac biét ciia nhiing thiét bi di dong.

1. Cay phén cip Connection

Khi dwa ra khai niém cdy phan cap, ngudi ta chu ¥ tao ra mot 16p c6 kha nang
md moi loai két nbi bao gom: file, http, datagram, ... Tén cta 10p nay la
Connector. Nhu vay néu sir dung Connector dé md két ndi, chung ta chi can goi
mot phuong thitc open c6 dinh dang nhu sau:
Connector.Open(“protocol:address; parameter”)
Co ché ma GCF dung dé mo nhiéu loai giao tiép chi bang mot phuwong thirc chung
duy nhat nay di chimg minh tinh uyén chuyén caa GCF. Co ché nay hoat dong nhu
sau:

Trong thoi gian thuc thi, mdi khi ¢6 yéu cdu md mét giao thirc, Connector sé
tim dén 16p tuong tmg cai dit giao thirc y. Qua trinh tim kiém nay dwoc thyc hién
thong qua phuong thirc Class.forName(). Vi du nhu dé yéu cau mé két ndéi HTTP

trong J2ME, yéu cau d6 sé duoc viét nhu sau:
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Class.forName(“‘com.sun.midp.io.j2me.http.Protocol”);

Khi tim thiy 16p twong tmg, Class.forName() s& tra vé mot d6i twong co cai dat
giao dién Connection (trong d6 16p Connector va giao dién Connection da dugc
dinh nghia sin trong CLDC)

Sau déy la ciy phan cap Connection, né bao gdm cac 16p ma mdi 16p duoc dinh

nghia nhu 1a mot giao dién

Cdy phdn c&;_a Connection - Kkung két néi ching

Trong kién triic ctia cay phan cdp, cai dit that su cia 4c giao thirc déu ndm ¢ murc
hién trang. Trong MIDP 1.0, HttpConnection hd treo mot tdpj con HTTP phién ban
1.0. Do d6 khi 16p ndy mé rong ContentConnection, né da duoc cung cap sin hon
20 phuong thirc chuyén biét dé giao tiép thong qua giao thirc HTTP.

Mic du DatagramConnection ciing xuat hién trong cdy phan cip nhung ngudi ta

khong bat budc cai dit MIDP dé hd trg giao thic nay.
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2. Két n6i HTTP

HTTP 1a giao thirc duy nhat chac chan dugc hd trg boi MIDP 1.0. Ching ta c6 thé
giao tiép v4i may chii hay bét ky thiét bi tir xa ndo c6 hd tro giao thirc nay nho vao
16p HttpConnection. Lép Connector cung cap cho nguoi dung bay phuong thirc dé
tao két ndi téi may chu. Ba phuong thirc trong sb d6 13 cac bién thé cua phuong

thirc open(). Cac phuong thic ndy dugc mo ta trong bang sau:

Cac phuong thirc cua 16p javax.microedition.io.Connector

Phuong thire Mo ta
static Connection open(String Tao mot két ndi co ché do
name) READ WRITE

static Connection open(String name, | Tao mot két néi voi ché do

int mode) duoc chi dinh

_ ' _ Tao mot két n61 véi ché do
static Connection open(String name,
dugc chi dinh, thém ngoai 1¢
int mode, boolean timeouts) _
time out

static InputStream oz s
. Tao két no1 luong nhap
openlnputStream(String name)

static OutputStream . ,
_ Tao két no1 ludng xuat
openOutputStream(String name)

static DatalnputStream Tao két ndi ludng nhap kiéu

openDatalnputStream(String name) | DatalnputStream

static DataOutputStream L o
_ Tao két no1 luong xuat kiéu
openDataOutputStream(String
DataOutputStream
name)
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Duéi day 1a doan code md két ndi thong qua stream
// Create a ContentConnection
String url = “http://www.corej2me.com’;
ContentConnection connection = (ContentConnection) Connector.open(url);
// With the connection, open a stream
InputStream iStrm = connection.openlnputStream();
/I ContentConnection includes a length method
int length = (int) connection.getLength();
if (length !=-1) {
byte imageData[] = new byte[length];
// Read the data into an array
1Strm.read(imageData);
b
That ra ching ta c6 thé toa mot két ndi InputStream ma khong can sy cO mit cua
ContentConnection. Tuy nhién, phuong phap nay c6 han ché 13 khong cung cap
phuong thirc dé xac dinh chiéu dai dir liéu
Dudi ddy 1a cach mé mot két n6i dang HttpConnection:
String url = “http://www.corej2me.com/midbook _vliel/chl4/duke.png”;
HttpConnection http = (HttpConnection) Connector.open(url);

Sau khi duoc mo, két ndi ndy cung cp truy xuat dén rat nhiéu loai ludng ma
InputStream va DatalnputStream 1 hai trong s6 d6. Tuy nhién thé manh thuc su
ctia két ndi HttpConnection lai nim & chd né c¢6 kha ning gitip cho lap trinh vién
loai bo cac ganh nang cua cac cau 1énh HTTP.

Dudi day 13 vi du don gian, dau tién MIDlet s& download va hién thi hinh anh da
tai vé. MIDlet s& dir dung ByteArrayOutputStream dé chua dit liéu tai vé boi vi ta

khong dung ContentConnection nén khong thé biét kich c& dir liéu tai vé
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* Downloadlmage.java *
*/
import javax.microedition.midlet. *;
import javax.microedition.lcdui. *;
import javax.microedition.io. *;
import java.io.*;
public class Downloadlmage extends MIDlet implements CommandListener {
private Display display;,
private TextBox tbMain,
private Form fmViewPng;
private Command cmEXxit;
private Command cmView;
private Command cmBack;
public DownloadImage() {
display = Display.getDisplay(this);
// Create the textbox, allow maximum of 50 characters
tbMain = new TextBox("Enter url", "http://localhost/intel.png”, 55, 0);
// Create commands and add to textbox
cmExit = new Command("Exit", Command.EXIT, 1);
cmView = new Command("View", Command.SCREEN, 2);
tbMain.addCommand(cmExit);
tbMain.addCommand(cmView );
// Set up a listener for textbox
tbMain.setCommandListener(this);
// Create the form that will hold the image
fmViewPng = new Form("");
// Create commands and add to form
cmBack = new Command("Back", Command. BACK, 1);
fmViewPng.addCommand(cmBack),
// Set up a listener for form
fmViewPng.setCommandListener(this),
/
public void startApp() {
display.setCurrent(tbMain),
/
public void pauseApp() { }
public void destroyApp(boolean unconditional) { }
public void commandAction(Command c, Displayable s) {
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// If the Command button pressed was "Exit"
if (c == cmEXxit) {
destroyApp(false),
notifyDestroyed(),
/
else if (c == cmView) {
// Download image and place on the form
try {
Image im;
if ((im = getlmage(tbMain.getString())) != null) {
Imageltem ii = new Imageltem(null, im,
Imageltem. LAYOUT DEFAULT, null);
// If there is already an image, set (replace) it
if (fmViewPng.size() != 0) fmViewPng.set(0, ii),
else // Append the image to the empty form
fmViewPng.append(ii),
/

else fmViewPng.append("Unsuccessful download."”);
// Display the form with image
display.setCurrent(fmViewPng),
/
catch (Exception e) {
System.err.printin("Msg: " + e.toString());
/
/

else if (c == cmBack) {
display.setCurrent(tbMain);
/

/

private Image getlmage(String url) throws IOException {
InputStream iStrm = (InputStream) Connector.openlnputStream(url);
Image im = null;
try {
ByteArrayOutputStream bStrm = new ByteArrayQutputStream();
int chy
while ((ch = iStrm.read()) = -1) bStrm.write(ch),
// Place into image array
byte imageData[] = bStrm.toByteArray();
// Create the image from the byte array
im = Image.createlmage(imageData, 0, imageData.length);
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/

finally {
// Clean up

if (iStrm = null)
iStrm.close();

/

return (im == null ? null : im);

/

Mot textbox s€ cho phép nhap dia chi URL

Sony Ericsson

Enter url
httpiflocalhost/intel png
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3. Client Request va Server Response
Ca HTTP va HTTPS déu gri request va response. May client giri request, con

server s& tra vé response. Client request bao gom 3 phan sau:

Request method

Header

Body
Request method dinh nghia cach ma dir liéu s& dugc gui dén server. Co 3 phuong
thitc duoc cung cap san 1a GET, POST, HEADER. Khi sir dung Get, dit liéu can
request s& nam trong URL. V&i Post dit lidu giri tir client sédugc phan thanh cac
stream riéng biét. Trong khi d6, Header s& khong giri dit liéu yéu cdu 1én server,
thay vao d6 header chi request nhitng meta information vé server. GET va POST
1a hai phuong thitc request kha gibng nhau, tuy nhién do GET gui dit liéu thong
qua URL nén s€ bi gio1 han, con POST st dung nhiing stream ri€ng biét nén sé&
khac phuc dugc han ché nay.
Vi du vé viéc mé HTTP Connection thong qua GET

String url = "http://www.corej2me.com?size=large";

HttpConnection http = null;

http = (HttpConnection) Connector.open(url);

http.setRequestMethod(HttpConnection. GET);
Nhitng Header field s& cho phép ta truyén cac tham sb tir client dén server. Céc
header field thuong dung 1a If-Modified-Since, Accept, and User Agent. Ban c6
thédat cac field ndy thong qua phuong thirc setRequestProperty(). Dudi day 1a vi
du dung setRequestProperty(), chi co nhiing dit liéu thay d6i sau ngdy 1 thang 1
niam 2005 méi dugc giri vé tir server:

String url = "http://www.corej2me.com\somefile.txt";
HttpConnection http = null;

http = (HttpConnection) Connector.open(url);
http.setRequestMethod(HttpConnection. GET);

// Set header field as key-value pair
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http.setRequestProperty("lf-Modified-Since", "Sat, 1 Jan 2005 12:00:00
GMT"); ’ ‘
Body chtra ndi dung ma ban muon gui lén server. Vi du vé€ st dung POST va gui

dir liéu tuclient thong qua stream:

b

String url = “http://www.corej2me.com”;
tmp = "test data here";

OutputStream ostrm = null;
HttpConnection http = null;

http = (HttpConnection) Connector.open(url);
http.setRequestMethod(HttpConnection.POST);,
// Send client body

ostrm = http.openQutputStream(),

byte bytes[] = tmp.getBytes(),

for(inti = 0, i < bytes.length; i++) {
os.write(bytes[i]);

/

os.flush();

Sau khi nhan duoc va st Iy yéu ciu tir phia client, server s& dong goi va gui vé
phia client. Ciing nhu client request, server ciing gdm 3 phan sau:

Status line

Header

Body
Status line s& thong bao cho client két qua ctia request ma client guri cho server.
HTTP phan loai status line thanh cdc nhom sau day:

Ixx 1s informational

2XX 1S success

3xx is redirection

4xx 1s client error

5xX is server error
Status line bao gé)m version cua HTTP trén server, status code, va doan text dai
dién cho status code.
Vi du: "HTTP/1.1 200 OK" "HTTP/1.1 400 Bad Request" "HTTP/1.1 500 Internal

Server Error"
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Header.
Khong giéng nhu header cua client, server c6 thé giri data thong qua header.
Sau déy la nhitng phuong thirc dung dé 1iy thong tin Header ma server giri vé:

String getHeaderField(int n) Get header field value looking up by
index

String getHeaderField(String name) Get header field value looking up by
name

String getHeaderFieldKey(int n) Get header field key using index

Server ¢ thé tra vé nhiéu Header field. Trong trudng hop nay, phuong thire dau
tién s& cho iy header field thong qua index ctia n6. Con phuong thirc thir hai lay
ndi dung header field dua vao tén cua header field. Con néu mudn biét tén (key)
ctia header field, c6 thé dung phuong thirc thir 3 & trén.

Sau day 1a vi du vé 3 phuong thirc trén, trong trudong hop server gui vé chudi

"content-type=text/plain".

Method Return value

http.getHeaderField(0) "text-plain"

http.getHeaderField("content- | "text-plain"

type")
http.getHeaderFieldKey(0) "content-type"

Body: Ciing giéng nhu client, server gii hau hét nhiing thong tin trong phan body
cho client. Client dung input stream dédoc két qua tra vé tir server.

The HttpConnection API

Nhu d3 dé cip & trén, ta s& sir dung HttpConnection API dé thiét 1ap két ndi trong
MIDP. Dudéi1 day 1a nhitng API trong HttpConnection:

Method Description
long getDate() Get header field date
long getExpiration() Gets header field expiration
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String getFile()

Gets filename from the URL

int getHeaderField(int n)

Gets header field value looking up by index

String getHeaderField(String name)

Gets header field value looking up by name

long getHeaderFieldDate(String

name, long def)

Gets named field as a long (representing the

date)

int getHeaderFieldInt(String name,
int def)

Gets named field as an integer

String getHeaderFieldKey(int n)

Gets header field key using index

String getHost() Gets host from the URL
long getLastModified() Gets last-modified field value
String getPort() Gets port from the URL
String getProtocol() Gets protocol from the URL

_ Gets the query string (only valid with GET
String getQuery()

request)

String getRef() Gets the reference portion of URL

String getRequestMethod()

Gets the current setting of the request

method (GET, POST or HEAD)

String getRequestProperty(String
key)

Gets the current setting of a request

property

int getResponseCode()

Gets the response code (numeric value)

String getResponseMessage()

Gets the response message (text value)

String getURL()

Gets the entire URL

void setRequestMethod(String
method)

Sets the request method (GET, POST or
HEAD)

void setRequestProperty(String key,

String value)

Sets a request property (header information)
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Chwong V: TONG KET

Hién nay, 1ap trinh trén dién thoai di dong 1a mdt linh vuc maéi dang thu hat
nhiéu 1ap trinh vién. Viéc xdy dung cac ung dung trén thiét bi cac thiét bi ndi chung va
trén dién thoai di dong ndi riéng 13 rat can thiét do su phat trién cia cong nghé di
dong. Trong pham vi dé tai, em chi trinh by nhiing phan co ban nhat vé cong nghé
J2ME va k¥ thut lap trinh cho dién thoai di dong. Nhitng phan nay di duoc nghién
ctru, tim hiéu qua qua trinh hoc tap ciing nhu lam viéc. Hi vong d¢é tai nay sé& tro thanh
mot cong cu tham khao ¢ ich cho nhitng ngudi dang tham gia tim hiéu vé cong nghé
J2ME.

Tuy véy, do nhitng han ché vé trinh d6 ciing nhu thiét bi nén em khong thé
tranh khoi nhitng vudng mac va sai st trong qué trinh tim hiéu, nghién ctru. Em rat
mong dugc su danh gia va chinh stra ciia cac thay hudng dan ciing nhu cac ban sinh

vién doc qua tai liéu nay. Em xin chan thanh cam on.

Ha ndi, ngay 26/11/2007
Bui Duy Thanh
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