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LGi gidi thiéu:

Co6ng nghé Java cho cong nghiép di dong (Java Technology Wireless Industry - JTWI)
ngay cang phat trién va thu hat sy quan tdm cta nhiéu ngudi. Nham dap (ng nhu
cau nay, TinCNTT md chuyén muc J2ME Tutorial c6 gang dé cap day du nhiéu khia
canh cla cdng nghé Java cho di déng. D& bat dau loat bai, ching ta sé& cung khao sat
cac I8p va khai niém quan trong ctia J2ME.

Bai 1: Khai quat cac I6p J2ME

Muc tiéu cia J2ME la cho phép ngudi lap trinh viét cac i'ng dung doc lap véi thiét bi
di ddng, khéng can quan tdm dén phan clng that su. P& dat dudc muc tiéu nay,
J2ME dudc xay dung bdng cac tang (layer) khac nhau dé€ gidu di viéc thuc hién phan
cing khéi nha phat trién. Sau day la cac tdng cua J2ME dudc xay dung trén CLDC:
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Miy do Java

Phil o ciing thiét bi

Hinh 1. Cac téng cua CLDC J2ME

MOi tang & trén tAng hardware 13 tAng triru tugng hon cung cdp cho I&p trinh vién
nhiéu giao dién lap trinh ing dung (API-Application Program Interface) than thién
han.

Tu dudi 1én trén:
Tang phan cing thiét bi (Device Hardware Layer)

Pay chinh la thiét bi di dong that su véi cdu hinh phan cling ciia né vé bd nhdé va téc
do xu ly. Di nhién that ra né khdng phai la moét phan ctua J2ME nhung né la noi xuat
phat. Cac thiét bj di ddng khac nhau cé thé cd cac bd vi x&r ly khac nhau vdi cac tap
ma lénh khac nhau. Muc tiéu cla J2ME |1a cung cdp mdt chuén cho tat ca cac loai
thiét bi di déng khac nhau.

Tang may ao Java (Java Virtual Machine Layer)

Khi ma ngudn Java dugc bién dich né dugc chuyén déi thanh ma bytecode. M3
bytecode nay sau dé dugc chuyén thanh ma ngdn nglf may cla thiét bi di déng.
Tang may ao Java bao gom KVM (K Virtual Machine) la b6 bién dich ma bytecode cé
nhiém vu chuyén ma bytecode cua chuong trinh Java thanh ngén ngif may dé chay
trén thiét bi di ddng. Tang nay cung cdp mot su chudn hda cho cac thiét bi di déng
dé ’ng dung J2ME sau khi d3 bién dich cé thé hoat ddng trén b4t ky thiét bi di ddng
nao cé J2ME KVM.

Tang cau hinh (Configuration Layer)

Tang cau hinh cua CLDC dinh nghia giao dién ngdén ngit Java (Java language
interface) co ban dé cho phép chuadng trinh Java chay trén thiét bi di dong. Day la
mot tap cac API dinh nghia 18i cia ngdn nglt J2ME. Lap trinh vién cé thé s dung cac
I6p va phuang thlrc clia cac API nay tuy nhién tap cac API hitu dung han dugc chira
trong tang hién trang (profile layer).

Tang hién trang (Profile Layer)

Tang hién trang hay MIDP (Hién trang thiét bi thong tin di dong-Mobile Information



Device Profile) cung cap tap cac API hitu dung hon cho |ap trinh vién. Muc dich cua
hién trang la xay dung trén I8p cdu hinh va cung cadp nhiéu thu vién ing dung hon.
MIDP dinh nghia céc API riéng biét cho thiét bi di ddng. Cling c6 thé cd cac hién
trang va cac API khac ngoai MIDP dugc dung cho ('ng dung. Vi du, c6 thé cé hién
trang PDA dinh nghia cac I8p va phudng thuc hitu dung cho viéc tao cac i'ng dung
PDA (lich, s6 hen, s6 dia chi,...). Cling cé thé cé mét hién trang dinh nghia cac API
cho viéc tao cac (’ng dung Bluetooth. Thuc t&, cac hién trang ké& trén va tap cac API
dang dudgc xay dung. Chuén hién trang PDA la d&c ta JSR - 75 va chuén bluetooth
API la ddc ta JSR - 82 vdi ISR la viét tat cua Java Specification Request.

1 May ao Java (hay KVM)

Vai tro cia may ao Java hay KVM la dich ma bytecode dudc sinh ra tir chuong trinh
Java da bién dich sang ngdn ngit may. Chinh KVM s& chudn hda output cla cac
chuang trinh Java cho cac thiét bi di ddng khac nhau ¢ thé cé bd vi x{r ly va tap 1énh
khac nhau. Khéng c6 KVM, cac chuang trinh Java phai dugc bién dich thanh tap lénh
cho moi thiét bi di ddng. Nhu vay Iap trinh vién phai xay dung nhiéu dich cho moi
loai thiét bi di ddng. Hinh 2 day biéu dién tién trinh xay dung i'ng dung MIDlet hoan
chinh va vai tro ctia KVM.
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Hinh 2. Tién trinh x4y dung MIDlet

Qua trinh phat trién ¢'ng dung MIDlet v&i IDE (M&i trudng phat trién tich hgp-
Intergrated Development Environment):

Lap trinh vién: Tao cac tap tin ngudn Java

Budc dau tién Ia 18p trinh vién phai tao ma ngudn Java, cé thé cé nhiéu tap tin
(*.java).

Trén IDE: BO bién dich Java (Java Compiler): Bién dich ma ngudn thanh ma
bytecode

BO bién dich Java sé bién dich ma ngudon thanh ma bytecode. Ma bytecode nay sé
dugc KVM dich thanh m& may. Ma bytecode da bién dich s& dudc Iuu trong cac tap
tin *.class va sé co6 mot tap tin *.class sinh ra cho moi I8p Java.

Trén IDE: B0 tién kiém tra (Preverifier): Kiém tra tinh hgp 1é cia ma bytecode
M6t trong nhitng yéu ciu an toan ctia J2ME la bado ddm ma bytecode chuyén cho
KVM la hgp Ié va khong truy xudt cac I8p hay bé nhd ngoai gidi han ctia ching. Do



dd tat ca cac I6p déu phai dudgc tién kiém tra trudc khi ching cé thé dugc download
vé thiét bi di dong. Viéc tién kiém tra dudc xem |a mét phan ciia mdi trudng phat
trién 1am cho KVM c6 thé dudc thu nho han. B tién ki€m tra s& gan nhan IGp bang
mét thudc tinh (attribute) dadc biét chi réng 18p d6 da dugc tién kiém tra. Thudc tinh
nay tdng thém khoadng 5% kich thudc cua I18p va sé dugc kiém tra bdi bd ki€m tra
trén thiét bi di dong.

Trén IDE: Tao tap tin JAR
IDE sé tao moét téap tin JAR chu(ra:

* Tat ca cac tap tin *.class

* Cac hinh anh cta (ng dung. Hién tai chi ho trg tap tin *.png

* Cac tap tin di liéu c6 thé dudgc yéu ciu bdi ing dung

* MOt tap tin ké khai (manifest.mf) cung cdp mo ta vé i'ng dung cho bo quan ly Ung
dung (application manager) trén thiét bi di déng.

* Tap tin JAR dugc ban hoac dudc phan ph6i dén ngudi dung dau cudi

Sau khi @3 g& r6i va kiém tra ma I&nh trén trinh gia 1ap (simulator), ma lénh da san
sang dudc kiém tra trén dién thoai di ddng va sau dé dugc phan phdi cho ngudi
dung.

Ngudi dung: Download 'ng dung Vvé thiét bi di dong
Ngudi dung sau dé download tap tin JAR chla &r'ng dung vé thiét bi di dong. Trong
hau hét cac dién thoai di ddng, c6 ba cach d& download 'ng dung:

* K&t ndi cap dif liéu tir PC sang céng dif liéu cla dién thoai di déng:

Viéc nay yéu cau ngudi dung phai co tap tin JAR that su va phan mém truyén thong
dé download (*‘ng dung sang thiét bi thdng qua cap di liéu.

* Céng hdng ngoai IR (Infra Red) Port:

Viéc nay yéu cau ngudi dung phai cé tap tin JAR théat su' va phan mém truyén théng
dé download ('ng dung sang thiét bi thdng qua c6ng héng ngoai.

* OTA (Over the Air):

S dung phudng thifc nay, ngudi dung phai biét dia chi URL chi dén tap tin JAR

Trén thiét bi di dong:

B tién kiém tra: Kiém tra ma bytecode

B tién kiém tra kiém tra tat ca cac I16p déu cé mot thudc tinh hgp 1é d3 dugc thém
vao bdi bd tién kiém tra trén tram phat trién ng dung. Né&u tién trinh tién kiém tra
that bai thi 'ng dung sé khong dugc download vé thiét bi di dong.

B6 quan ly &ng dung: Luu trif chuong trinh

BO quan ly Ung dung trén thiét bi di ddng sé Iuu trif chudng trinh trén thiét bi di
déng. B6 quan ly ing dung ciling diéu khién trang thai cia ¢’ng dung trong thdi gian
thuc thi va c6 thé tam dirng ¢'ng dung khi cé cudc goi hodc tin nhdn dén.

Ngudi dung: Thuc thi ing dung
B quan ly &’ng dung s& chuyé&n 'ng dung cho KVM dé chay trén thiét bi di dong.

KVM: Thuc thi ma bytecode khi chuong trinh chay.
KVM dich ma bytecode sang ngdn ngir may cla thiét bj di dong dé chay.

2 Tang CLDC (Connected Limited Device Configuration)




Tang J2ME ké trén tang KVM la CLDC hay Cau hinh thiét bi két ndi gigi han. Muc dich
cla tang nay la cung cdp mdt tép tbi thi€u cac thu vién cho phép mét i'ng dung Java
chay trén thiét bi di déng. N6 cung cdp cd sd cho tang Hién trang, tang nay sé ch(ra
nhiéu API chuyén biét han.

Cac CLDC API dudc dinh nghia vdi su hgp tac vdi 18 cong ty la bd phéan cua JCP
(Java Community Process). Nhém nay gilip bado dam rang cac API dugc dinh nghia sé
hitu dung va thiét thuc cho ca nha phat trién lan nha san xuét thiét bj di déng. Cac
dac ta cua JCP dudc gan cac s6 JSR (Java Specification Request). Quy dinh CLDC
phién ban 1.0 dugc gan s6 JSR - 30.

2.a CLDC - Connected Limited Device Configuration
Pham vi: Dinh nghia cac thu vién t6i thi€u va cac API.
binh nghia:

* Tudng thich ngdn nglr JVM
* Cac thu vién 10i

*1/0

* Mang

* Bao mat

* Qudc té hoda

Khéng dinh nghia:

* Chu ky s6ng Ung dung

* Giao dién ngudi dung

* Quan ly su kién

* Giao dién Ung dung va ngudi dung

Cac I6p 16i Java cad ban, input/output, mang, va bao mat dugc dinh nghia trong
CLDC. Cac API hitu dung han nhu giao dién ngudgi dung va quan ly su kién dugc danh
cho hién trang MIDP.

J2ME & mét phién ban thu nho cla J2SE, st dung it bd nhé hon d€ né cd thé thich
hgp véi cac thiét bi di dong bi gidi han bo nhé. Muc tiéu ctia J2ME la mét tap con
100% tuadng thich cha J2SE.

, CLDC S CDC

JISENCOC 20 JZSENCLDC # @
Hinh 3 biéu dién méi lién hé giita J2SE va J2ME (CDC, va CLDC).
2.b Su khac nhau gitra J2ME va J2SE.

Cac diém khac nhau Ia do mét trong hai ly do. Do I3p Java da bi bo di dé& giam kich



thudc cua J2ME hodc do I6p bi bo bai vi n6é anh hudng dén su an toan, bao mat cua
thiét bi di ddng hay cua cac ing dung khac trén thiét bi di dong (c6 thé dan dén phat
trién virus).

DPiém khac biét chinh 1a khdng c6 phép toan sé thuc. Khdng c6 INI (JavaNative
Interface Support) do dé ban khdng thé truy xudt cac chuang trinh khac dugc viét
bang ngdn ngilr cia thiét bi (nhu C hay C++). Tuyén doan (thread) dugc cho phép
nhung khong c6 cac nhém tuyén doan (thread group) va cac daemon thread.

CLDC dinh nghia mét md hinh an toan, bao mat dudc thiét k& dé bao vé thiét bi di
dong, KVM, va cac iing dung khac khoi cac ma pha hoai. Hai bé phan dugc dinh
nghia bdi CLDC nay la bd tién kiém tra va md hinh sandbox.
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Hinh 4 biéu dién céch ma bé tién kiém tra va bd kiém tra lam viéc véi nhau dé kiém
tra mé& chuong trinh Java trudc khi chuyén né cho KVM.

Nhu da dé cap trudc day, cac tap tin I8p dugc gan nhdn bang mét thudc tinh trén

may tram cua nha phat trién. Thudc tinh nay sau d6 dudgc kiém tra bdi bd tién kiém

tra trudc khi ma chudng trinh dudc giao cho KVM hay b6 bién dich ma bytecode.

Mot bo phan khac cua bado méat trong CLDC la m6 hinh sandbox.

Taiaguyén = Class
thiét bj Loader

Cde CLDC j Chm trinh
API AP ingdyag
Java
Cde MIDP pr= Hé thing
API | JVM

Hinh 5 biéu dién khai niém md hinh sandbox

Hinh trén cho thdy ('ng dung J2ME dat trong mot sandbox cé nghia la nd bi gidi han



truy xuat dén tai nguyén cua thiét bi va khéng dugc truy xuat dén May ao Java hay
b6 nap chuadng trinh. Ung dung dudc truy xudt dén cadc API ctia CLDC va MIDP. Ung
dung dudc truy xudt tai nguyén cla thiét bi di ddng (cadc céng, &m thanh, bd rung,
cac bao hiéu,...) chi khi nha san xuat dién thoai di déng cung cép cac API tudng Ung.
Tuy nhién, cac API nay khong phai la mot phan cua J2ME.

Thé hé ké tiép cta CLDC la ddc ta JSR - 139 va dudc goi la CLDC thé hé ké ti€p
(Next Generation). N6 s& nhdm dén cac van dé nhu nang cao viéc quan ly 16i va cé
thé phép toan sd thuc.

3 MIDP (Mobile Information Device Profile)

Tang J2ME cao nhét la tang hién trang va muc dich cda né la dinh nghia cac API cho
cac thiét bi di ddng. Mét thiét bi di ddng c6 thé hoé trg nhiéu hién trang. Mot hién
trang c6 thé ap dat thém cac gidi han trén céc loai thiét bi di ddng (nhu nhiéu bdé nhé
hon hay do phan gidi man hinh cao haon). Hién trang la tap cac API hitu dung han cho
cac ’ng dung cu thé. Lap trinh vién cd thé viét mét ing dung cho mét hién trang cu
thé va khdng can quan tdm dén né chay trén thiét bj nao.

Hién tai hién trang dudc cong bs la MIDP (Mobile Information Profile) vGi dac ta JSR -
37. C6 22 cong ty la thanh vién ciia nhdm chuyén gia tao ra chuan MIDP.

MIDP cung c8p cac API cho phép thay déi trang thai chu ky sdng 'ng dung, dd hoa
(muc cao va muc thap), tuyén doan, timer, luu trir bén viing (persistent storage), va
mang.

N6 khong dinh nghia cach ma 'ng dung dugc nap trong thiét bi di dong. D6 la trach
nhiém cla nha san xudt. N6 cling khong dinh nghia bat ky loai m6 hinh bao mat
end-to-end nao, von can thiét cho &rhg dung kinh doanh nhan sé thé tin dung cla
ngudi dung. N6 cling khéng bat budc nha san xuat cdch ma I6p MIDP dugc thuc hién.

Tiung buéc 1ap trinh cho dién thoai di dong J2ME - Phan 2

BAMEUNG

1/ MIDlet
Cac Ung dung J2ME dudgc goi la MIDIet (Mobile Information Device applet).



HelloWorld.java

import javax.microedition.midlet.®
import java.lang.Math.¥

public class HelloWorld extends MIDlet

Hinh 1. MIDlet
Théng bdo import dung dé truy xuét cac I8p cia CLDC va MIDP.

L&p chinh cta ng dung dugc dinh nghia Ia I8p k& thira I6p MIDlet ciia MIDP. C6 thé
chi c6 mot I16p trong U'ng dung k€ thiura I6p nay. Lp MIDlet dudc trinh quan ly ng
dung trén dién thoai di ddng dung dé khdi ddng, dirng, va tam ding MIDlet (vi du,
trong trudng hdp co cudc goi dén).

1.1 B khung MIDlet (MIDlet Skeleton)

Mot MIDlet 1a mot I16p Java ké thira (extend) cla I8p triru tugng

java.microedition.midlet.MIDlet va thuc thi (implement) cac phudng thiric startApp(),
pauseApp(), va destroyApp().

import javax.microedition.midlet. *: @
public class HIDletExample extends MIDlet @
i

public MIDletExample (] {3 @

pukblic void startldpp(l {1} o
public void pauseldpp() {1} e
public wvoid destrovipp (boolesri unconditional)] () @

Hinh 2 biéu dién b6 khung yéu ciu téi thiéu cho mét iing dung MIDlet

1) Phat biéu import



Céc phat bi€u import dudc dung dé include cac I18p can thiét tir cac thu vién CLDC va
MIDP.

2) Phan chinh cua MIDlet

MIDlet dugc dinh nghia nhu mét I6p k& thira I6p MIDlet. Trong vi du nay
MIDletExample la bat ddu clia Ung dung.

3) Ham tao (Constructor)

Ham tao chi dugc thuc thi mot 1an khi MIDlet dudc khdi tao lan dau tién. Ham tao sé
khong dudgc goi lai trir phi MIDlet thoat va sau do khgi dong lai.

4) startApp()

Phuang thic startApp() dugc goi bdi bé quan ly ing dung khi MIDlet dugc khdi tao,
va moi khi MIDlet trg vé tir trang thai tam dirng. Noi chung, cac bién toan cuc sé
dugc khdi tao lai trir ham tao bdi vi cac bién da dudc gidi phong trong ham
pauseApp(). Néu khong thi ching sé khong dudc khdi tao lai bai i'rng dung.

5) pauseApp()

Phugng thirc pauseApp() dudc goi bai bd quan ly tng dung mdi khi ('ng dung can
dudc tam ding (vi du, trong trudng hdp co cube goi hodc tin nhdn dén). Cach thich
hop dé& sir dung pauseApp() 1a gidi phdng tai nguyén va cac bién dé danh cho cac
chlrc nang khac trong dién thoai trong khi MIDlet dugc tam dirng. Can chu y rang khi
nhan cudc goi dén hé diéu hanh trén dién thoai di dong c6 thé dirng KVM thay vi
dirng MIDlet. Viéc nay khong dugc dé cap trong MIDP ma dé la do nha san xuat
quyét dinh sé chon cach nao.

6) destroyApp()

Phuong thirc destroyApp() dugc goi khi thoat MIDlet. (vi du khi nhan nat exit trong
ng dung). N6 chi dan thuan la thoat MIDlet. N6 khong that su x6a ng dung khdi
dién thoai di dong. Phuong thic destroyApp() chi nhdn mét tham s6 Boolean. Néu
tham s& nay la true, MIDlet dugc tat vo diéu kién. Néu tham s6 la false, MIDlet c6
thém tuy chon tir chéi thodt bang cach ném ra mot ngoai 1é
MIDletStateChangeException.

Tém tat cac trang thai khac nhau cta MIDlet:
Tao (Created) & Ham tao MIDletExample() dudc goi moét mot lan

Hoat dong (Active) & Phudng thirc startApp() dudc goi khi chuong trinh bat dau hay
sau khi tam dirng

Tam dirng (Paused) & Phudng thirc pauseApp() dudc goi. Cé thé nhan cac su kién
timer.

Huy (Destroyed) & Phucng thirc destroy() dudc goi.
1.2 Chu ky s6ng cta MIDlet (MIDlet lifecycle)



destroyApp()

Chwong trinh
dwoc tao
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pauseApp() -

Hinh 3 biéu dién chu ky séng cua MIDlet
Khi ngudi dung yéu cau khdi dong ’ng dung MIDlet, b6 quan ly &ng dung sé thuc thi
MIDlet (thong qua I8p MIDlet). Khi ing dung thuc thi, né sé dugc xem la dang &
trang thai tam ding. BO quan ly i'ng dung goi ham tao va ham startApp(). Ham
startApp() ¢ thé dugc goi nhiéu Ian trong sudt chu ky séng cua (ng dung. Ham
destroyApp() chi c6 thé goi tir trang thai hoat déng hay tam dung.

Lap trinh vién ciing cé thé diéu khién trang thai ctia MIDlet.

Cac phuong thirc dung dé diéu khién cac trang thai cia MIDlet:
resumeRequest(): Yéu cau vao ché& do hoat dong

Vi du: Khi MIDlet tam ding, va mot su kién timer xudt hién.

notifyPaused(): Cho biét MIDlet tu nguyén chuyén sang trang thai tam dirng
Vi du: Khi dgi mot su kién timer.

notifyDestroyed(): S&n sang dé hay

Vi du: XU ly ndt nhan Exit

Lap trinh vién cb thé yéu cdu tam dirng MIDlet trong khi dgi mét su kién timer hét
han. Trong trudng hop nay, phuong thirc notifyPaused() s& dugc dung dé yéu cau bd
quan ly ing dung chuyén 'ng dung sang trang thai tam ding.

1.3 Téap tin JAR

Cac I6p da bién dich cua ing dung MIDlet dugc dong gobi trong mot tap tin JAR (Java
Archive File). Day chinh la tap tin JAR dugc download xudng dién thoai di dong.

Tap tin JAR ch(ra tat ca céc tap tin class t&r mot hay nhiéu MIDlet, cling nhu cac tai
nguyén can thiét. Hién tai, MIDP chi hd trg dinh dang hinh .png (Portable Network
Graphics). Tap tin JAR ciling ch(ra tap tin ké khai (manifest file) mo6 ta ndi dung cua
MIDlet cho b6 quan ly ing dung. N6 cling phai chrfa cac tap tin dit liéu ma MIDlet
can. Tap tin JAR la toan bé &'ng dung MIDlet. MIDlet cé thé load va triéu goi cac
phudng thic tir bat ky I6p nao trong tap tin JAR, trong MIDP, hay CLDC. N6 khong
thé truy xuét cac I8p khéng phai la bd phan cua tap tin JAR hay viing dung chung
cua thiét bi di dong.

1.4 Tap tin ké khai (manifest) va tap tin JAD



Téap tin ké khai (manifest.mf) va tap tin JAD (Java Application Descriptor) mo ta cac
déc diém cua MIDlet. Su khac biét cua hai tap tin nay la tap tin ké khai la mét phan
clia tap tin JAR con tép tin JAD khdéng thudc tép tin JAR. Uu diém cua tép tin JAD Ia
cac dac diém cua MIDlet ¢ thé dugc xac dinh trudc khi download tap tin JAR. Noi
chung, can it thdi gian d€ download mot tap tin vdn ban nho han 1a download mét
tap tin JAR. Nhu vay, néu ngudi dung mudén download mét ing dung khéng dugc
thiét bi di dong ho trg (vi du, MIDP 2.0), thi qua trinh download sé& bi huy bd thay vi
phai dgi download hét toan bé tap tin JAR.

M0 ta ndi dung cua tép tin JAR:

Cac trudng yéu cau

- Manifest-Version // Phién ban tap tin Manifest

- MIDlet-Name // Tén b0 MIDlet (MIDlet suite)

- MIDlet-Version // Phién ban bo MIDlet

- MIDlet-Vendor // Nha san xuat MIDlet

- MIDlet- for each MIDlet // Tén cua MIDlet

- MicroEdtion-Profile // Phién ban hién trang

- MicroEdtion-Configuration // Phién ban cau hinh

Vi du mot tap tin manifest.mf:

MIDlet-Name: CardGames
MIDlet-Version: 1.0.0

MIDlet-Vendor: Sony Ericsson
MIDlet-Description: Set of Card Games

MIDlet-Info-URL: http://www.semc.com/games

MIDlet-Jar-URL: http://www.semc.com/j2me/games

MIDlet-Jar-Size: 1063

MicroEdtion-Profile: MIDP-1.0
MicroEdtion-Configuration: CLDC-1.0

MIDlet-1: Solitaire, /Sol.png, com.semc.Solitaire

MIDlet-2: BlackJack, /Blkjk.png, com.semc.BlackJack


http://www.semc.com/games
http://www.semc.com/j2me/games

Tap tin JAD chira cing théng tin nhu tap tin manifest. Nhung né nam ngoai tép tin
JAR.

Cac thudc tinh MIDlet-Name, MIDlet-Version, va MIDlet-Vendor phai dugc 1ap lai
trong tap tin JAD va JAR. Cac thudc tinh khac khong can phai lap lai. Gia tri trong tap
tin mo ta sé de gid tri cua tap tin manifest.

1.5 B& MIDlet (MIDlet Suite)

Mot tap cac MIDlet trong cung mot tap tin JAR dudc goi la mot bé MIDlet (MIDlet
suite). Cac MIDlet trong mot bo MIDlet chia sé cac I8p, cac hinh anh, va di liéu luu
trir bén vitng. D& cdp nhat mét MIDlet, toan bd tap tin JAR phai dugc cdp nhat.

T Bo MIDlet 1 Bo MIDlet 2

MIDlet]l, MIDlet2, MIDlet3 MIDlet4

e e e

virng 1

Luu tri bén

virng 4

funstaff.class

afile.class

| ﬂeﬁm&s Lunu trix bén

virng 3

needed.class

Hinh 4 biéu dién hai b6 MIDlet

Trong hinh trén, mot bo MIDlet chira MIDlet1, MIDlet2, va MIDlet3. B6 kia chi chlra
MIDlet4. Ba MIDlet trong bd dau tién truy xudt cac I8p va di liéu clia nhau nhung
khoéng truy xuat dén cac I6p hay di liéu cha MIDlet4. Ngugc lai, MIDlet4 ciling khong
truy xuat dudc cac Idp, hinh anh, va di liéu cta chung.
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Bai 3 - P6 hoa trong J2ME

1 D6 hoa (Graphic)



1.1 b6 hoa mic thap (low level) va mirfc cao (high level)

Cac I8p MIDP cung cap hai muc d6 hoa: d6 hoa muc thap va doé hoa muc cao. P6 hoa
muic cao dung cho van ban hay form. B6 hoa muc thap dung cho cac &’ng dung tro
chai yéu phai vé Ién man hinh.

Hinh 1 biéu dién hai mdc dd hoa:

b T
[ import javax. microedition. kedui®; |
Hinh 1 . Hai m{c do6 hoa

Ca hai I8p d6 hoa murc thap va murc cao déu la I8p con cua I8p Displayble. Trong
MIDP, chi cé thé cé mot I18p displayable trén man hinh tai mot thai diém. C6 thé dinh
nghia nhiéu man hinh nhung moét 1an chi hién thi dugc mot man hinh.

1.1.a b6 hoa mic cao (High Level Graphics) (L6p Screen) D6 hoa muc cao la
I6p con cla I8p Screen. N6 cung cap cac thanh phan nhu text box, form, list, va
alert. Ta it diéu khién sdp x&p cac thanh phan trén man hinh. Viéc sdp xép that su
phu thudc vao nha san xuat.

1.1.b P6 hoa mirc thap (L6p Canvas)D06 hoa muic thap la I8p con cua I8p Canvas.
LSp nay cung cap cac phuaong thic d6 hoa cho phép vé Ién man hinh hay vao mot bd
dém hinh cung véi cac phucng thic x{r ly su kién ban phim. Lép nay dung cho cac
Ung dung trd chdi cdn diéu khién nhiéu vé man hinh.

Hinh 2 bi€u dién phan cap 16p dd hoa:



Hinh 2 . Phan cap I6p d6 hoa

Form c6 thé 1a ki€u @& hoa hitu dung nhét cta cac I18p Screen vi né cho phép chira

nhiéu item khac nhau. Néu s dung cac I8p khac (TextBox, List) thi chi co mot item
dudc hién thi bdi vi ching déu 1a di tugng Displayable va do chi c6 thé cé mot ddi

tugng Displayable dudc hién thi tai mét thdi diém. Form cho phép chilra nhiéu item

khac nhau (DateField, TextField, Gauge, Imageltem, Textltem, ChoiceGroup).

1.2 P6 hoa mifc cao
La cac d6i tugng cua I8p Screen

1.2.a TextBox

L&p TextBox cho phép ngudi dung nhdp va soan thao van ban. Lap trinh vién cd thé
dinh nghia s6 ky tu tdi da, gidi han loai dit liéu nhap (s6 hoc, mat khau, email,...) va
hiéu chinh ndi dung cla textbox. Kich thudc that su cla textbox cé thé nhé hon yéu
cau khi thuc hién thuc té (do gidi han cua thiét bi). Kich thudc that su cla textbox co
thé 18y bang phuong thirc getMaxSize().

1.2.b Form

Form la I6p hitu dung nhat cla cac I8p Screen bdi vi nd cho phép chlra nhiéu item
trén cung mo6t man hinh. Cac item co thé la DateField, TextField, Imageltem,
TextItem, ChoiceGroup.

1.2.c List
Ldp List la mot Screen chlra danh séch cac luva chon chang han nhu cac radio button.
Ngudi dung cé thé tuong tac vdi list va chon mot hay nhiéu item.

1.2.d Alert

Alert hién thi mot man hinh pop-up trong mét khoang thgi gian. N6i chung né dung
dé canh bao hay bdo 16i. Thdi gian hién thi cé thé dugc thiét 1ap bdi ('ng dung. Alert
c6 thé dudc gan cac ki€u khac nhau (alarm, confirmation, error, info, warning), cac
am thanh tudng 'ng sé dugc phat ra.

1.3 Form va cac Form Item

S dung form cho phép nhiéu item khac nhau trong cing moét man hinh. Lap trinh
vién khong diéu khién su sdp x&p cac item trén man hinh. Sau khi d3 dinh nghia dgi
tugng Form, sau dé sé thém vao cac item.



Mdi item 1& mét I8p con cla IGp Item.

1.3.a String Item
Public class Stringltem extends Item

StringItem chi [& mot chudi hién thi ma ngudi dung khéng thé hiéu chinh. Tuy nhién,
ca nhan va ndi dung cuaStringltem cé thé dudc hiéu chinh bdi &'ng dung.

1.3.b Image Item
public class Imageltem extends Item

Imageltem cho phép thém vao hinh form. Imageltem chita tham chi€u dén mo6t doi
tuogng Image phai dudc tao trudc do.

1.3.c Text Field
public class TextField extends Item

TextField cho phép ngudi dung nhdp van ban. N6 ¢ thé co gid tri khdi tao, kich
thudc t6i da, va rang budc nhép liéu. Kich thudc that su c6 thé nhoé han yéu cau do
gidi han cula thiét bi di dong.

1.3.d Date Field
public class DateField extends Item

DateField cho phép ngudi dung nhép théng tin ngay thang va thdi gian. C6 thé xac
dinh gia tri khai tao va ché do nhap ngay thang (DATE), thdi gian (TIME), hoac ca
hai.

1.3.e Choice Group
public class ChoiceGroup extends Item Implements Choice

ChoiceGroup cung cap mo6t nhom cac radio-button hay checkbox cho phép Iua chon
dan hay lua chon nhiéu.

1.3.f Gauge
public class Gauge extends Item

LSp Gauge cung cdp mdt hién thi thanh (bar display) ciia mét gia tri s& hoc. Gauge

c6 thé co tinh tuang tac hoac khong. Néu mot gauge la tuong tac thi ngudi dung co

thé thay ddi gid tri cha tham sd qua gauge. Gauge khdng tudng tac chi don thuan la
dé hién thi.

1.4 Ticker .

Mdt man hinh cé thé cé moét ticker 1a mot chubi van ban chay lién tuc trén man hinh.
Hudng va téc do la do thuc té qui dinh. Nhiéu man hinh c6 thé chia sé cung mot
ticker.

Vi du:
Ticker myTicker = new Ticker(“Useful Information”);

MainScreen = new Form(“Main Screen”);
MainScreen.setTicker(myTicker);



Ticker(String str)

public class Ticker extends Object
Tung budc 1ap trinh cho dién thoai di dong J2ME - Phan 4

1 Luu trir ban ghi (Record Store)

Luu trlr ban ghi cho phép luu di liéu khi i'ng dung thoat, khéi dong lai va khi thiét bi
di dong tat hay thay pin. DU liéu Iuu trir ban ghi sé ton tai trén thiét bi di dong cho
dén khi i’ng dung that su dugc xéa khdi thiét bi di dong. Khi mot MIDlet bi xda, tat
ca cac luu trlr ban ghi cua no cling bi xda.

Hinh 1 minh hoa d{ liéu Iuu trir ban ghi véi MIDlet

Nhu trong hinh, cadc MIDlet c6 thé cé nhiéu han mét tap Iuu trit ban ghi, ching chi cé
thé truy xudt dir liéu luu trir ban ghi chilra trong bdé MIDlet cla ching. Do d6, MIDlet
1 va MIDlet 2 c6 thé truy xuét dir liéu trong Record Store 1 va Record Store 2 nhung
chling khdng thé truy xuét di liéu trong Record Store3. Ngudc lai, MIDlet 3 chi cé
thé truy xudt dir liéu trong Record Store 3 va khdng thé truy xudt di liéu di liéu
trong Record Store 1 va Record Store 2. Tén cla cac luu trir ban ghi phai la duy nhat
trong mét bé MIDlet nhung cac bd khac nhau cé thé dung trung tén.

Céc ban ghi trong mét luu trir ban ghi dugc sdp x&p thanh cac mang byte. Cac mang
byte khong cé cung chiéu dai va moi mang byte dugc gan mot s6 ID ban ghi.



Céc ban ghi dugc dinh danh bang mét s6 ID ban ghi (record ID) duy nhéit. Cac s6 ID
ban ghi dugc gan theo th(r tu bdt dau tir 1. Cac s sé khéng dugc dung lai khi mot
ban ghi bi xéa do dd sé ton tai cac khoang tréng trong cac ID ban ghi. bac ta MIDP
khong dinh nghia chuyén gi xay ra khi dat dén s6 ID ban ghi t6i da, diéu nay phu
thudc vao Ung dung.

1.1 Pinh dang (Format), Thém (Add) va Xo6a (Delete) cac ban ghi

Thém ban ghi gom hai budc. Budc dau tién la dinh dang ban ghi theo dinh dang yéu
cau va budc tiép theo la thém ban ghi da dinh dang vao luu trir ban ghi. Sy tuan tu
hoa (serialization) dir liéu luu trif ban ghi khéng dudc ho trg, do doé Iap trinh vién
phai dinh dinh dang cdc mang byte dé xay dung di liéu luu trf ban ghi

Sau day la vi du cta viéc dinh dang dit liéu ban ghi, md mot luu trir ban ghi va sau
do6 thém dit liéu ban ghi vao Iuu trir ban ghi

ByteArrayOutputStream baos = new ByteArrayOutputStream();
DataOutputStream outputStream = new DataOutputStream(baos);
outputStream.writeByte(‘T’); // byte [0] Thé chi loai ban ghi
outputStream.writeInt(score); // byte [1] dén [4]
outputStream.writeUTF(name); // byte [5] dén 2 + name.length

byte[] theRecord = boas.toByteArray();

recordStore rs = null;

rs = RecordStore.openRecordStore("RecordStoreName”, CreatelfNoExist);
int RecordID = rs.addRecord(theRecord, 0, theRecord.length);

Hinh 2. Thém ban ghi
Record ID ‘T’ | Byte | Byte | Byte | Byte | Byte | Byte | Byte

[ﬂﬂnﬂilﬂl 'S’ | Byte | Byte | Byte | Byte | Byte | Byte | Byte

[Rmrdm] 'S’ | Byte | Byte | Byte | Byte | Byte | Byte | Byte

[n.mdln] ‘T* | Byte | Byte | Byte | Byte | Byte | Byte | Byte

1.1.a Pinh dang dir liéu ban ghi

Trong vi du trén, hai dong dau tao mot ludng xuat dé gir dir liéu ban ghi. S& dung
dai tugng DataOutputStream (boc mang byte) cho phép cac ban ghi dé dang dugc
dinh dang theo cac ki€u chudn cta Java (long, int, string,...) ma khdng phai quan
tam dén tach no thanh dir liéu byte. Phuong thirc writeByte(), writeInt(), va
writeUTF() dinh dang dit liéu nhu trong hinh (tag, score, name). St dung thé (tag)
lam byte d4u tién co ich d€ xac dinh loai ban ghi sau nay. Phuang thirc toByteArray()
chép dit liéu trong ludng xuét thanh mét mang byte chlra ban ghi dé Iuu tri. Bién
theRecord la tham chi€u dén di liéu da dinh dang.

1.1.b Thém dir ban ghi da dinh dang vao luu trit ban ghi

Khi di liéu da dugc dinh dang, né cé thé dugc thém vao luu trif ban ghi. Phat biéu
openRecordStore() tao va md& mot luu trir ban ghi vdi tén la RecordStoreName. Phat
bi€u addRecord() thém ban khi (bat dau bang byte 0 cla theRecord) va tra vé ID
ban ghi gan vdi record nay.

1.1.c X6a ban ghi



Ban ghi dudc xda bang cach chuyén s6 ID ban ghi cho phuong thiric deleteRecord()
cua ddi tugng RecordStore.

Vi du, ban ghi 7 bi xbda bang phuong thic deleteRecord(), néu mot ban ghi khac dugc
thém vao thi s6 ID ban ghi sé la 8 va ID ban ghi 7 sé€ khong dugc dung lai.

1.2 Loc cac ban ghi (Filtering Records)

Giao dién RecordFilter cung cdp mdt cach thuan tién dé loc cac ban ghi theo tiéu
chu&n cua Iap trinh vién. RecordEnumeration cé thé dudc dung dé duyét qua cac ban
ghi va chi tra vé cac record phu hdp véi tiéu chuén xac dinh. Giao dién RecordFilter
c6 phuong thirc matches() dung dé xac dinh tiéu chudn phl hgp. Phuang thirc
matches() cé mot tham sd dau vao 1a mang byte biéu dién moét ban ghi. Phuong thic
phai tra vé true néu ban ghi nay phu hdp vdi tiéu chudn da dinh nghia.

Hinh 3 minh hoa vi du cach s dung giao dién RecordFilter

Record ID 'I‘|Bmiﬂm|ane|ﬂm|ﬂrte|ﬂmlﬂml

[Hm-:dll)] 'S' | Byte | Byte | Byte | Byte | Byte | Byte | Byte

[Rmrdm] 'S'" | Byte | Byte | Byte | Byte | Byte | Byte | Byte

[mmm “T* | Byte | Byte | Byte | Byte | Byte | Byte | Byte
Hinh 3. Loc ban ghi

class IntegerFilter implements RecordFilter {

public boolean matches(byte[] candidate) throws IlleegalArgumentException {
return(candidate[0] == 'T");

b

Trong vi du trén, 18p IntegerFilter dugc dung dé loc ra tat ca cac ban ghi cé ‘T’ & byte
dau tién. Nhé réng cac ban ghi khéng phai cé cung dinh dang. Do dé cé byte dau
tién lam thé (tag) rat cé ich. Phuagng thirc matches() chi tra vé true néu byte dau
tién la ‘T".

1.3 Sap xép cac ban ghi

Cac ban ghi trong mét luu trir ban ghi cé thé dudc sdp x&p theo th( tu do 14p trinh
vién dinh nghia. Viéc sép x&p dugc thuc hién thong qua giao dién RecordComparator.
Duyét ké qua cac ban ghi sé& tra vé cac ban ghi theo th(r tu sédp x€p da dinh nghia.
Giao dién RecordComparator cé phuong thiic compare() phai dugc implement dé
dinh nghia cach hai ban ghi so sanh theo th(r ty. Cac tham sé dau vao la hai mang
byte biéu dién hai ban ghi. Phudng thirc compare() phai trd v& mot trong ba gia tri:

EQUIVALENT: Hai ban khi dugc xem la gidng nhau
FOLLOWS: Ban ghi dau tién cé th( tu theo sau ban khi thir hai.
PRECEDES: Ban ghi dau tién cé th(& tu ding trudc ban ghi th hai.

Vi du sdp x€p cac ban ghi sir dung giao dién RecordComparator

class IntegerCompare implements RecordComparator {
public int compare(byte[] b1, byte[] b2) {



DatalnputStream isl
DatalnputStream is2
isl.skip(1);
is2.skip(2);

int il = isl.readInt();
int i2 = is2.readInt();
if (il > i2) return RecordComparator.FOLLOWS;
if (il < i2) return RecordComparator.PRECEDES;
return RecordComparator.EQUIVALENT;

b
b

new DatalnputStream(new ByteArraylnputStream(b1l));
new DatalnputStream(new ByteArraylnputStream(b2));

Trong vi du trén, cac ban ghi dugc sép xép dua trén gid tri s6 nguyén chira trong 4
byte sau byte thé dau tién. Tham s6 b1 va b2 biéu dién hai ban ghi dugc chuyén cho
phudng thifc compare(). SU dung phudng thirc DatalnputStream() cho phép st dung
cac kiéu di liéu chinh cltia Java (int, long, String) thay vi phai thao tac tryc ti€p vdi
dif liéu byte. Phugng thirc skip() bd qua byte thé dau tién trong moi luéng. Phudng
thic readInt() doc s6 nguyén truc ti€p tu ludng nhap. Dong cubi cung so sanh cac s6
nguyén va tra vé gia tri (FOLLOWS, PRECEDES, va EQUIVALENT). Nhu vay thi tu
sap x€p cua toan bd ban ghi sé dudc xac dinh bdi gia tri clia cdc s6 nguyén.

1.4 Liét ké (Enumerate) cac ban ghi

Liét ké qua cac ban ghi trong Iuu trif ban ghi dugc thuc hién bang cach dung giao
dién RecordEnumeration két hop vdi cac I8p RecordFilter va RecordComparator. L&p
RecordEnumerator gilf th( tu ludn ly cta cac ban ghi. Lép RecordFilter dinh nghia tap
con clia cac ban ghi tr luu trir ban ghi sé dugc sap xép. RecordComparator dinh
nghia th( tu sép x&p cla cac ban ghi. Néu RecordFilter khéng dugc dung thi tat ca
cac ban ghi trong luu trit ban ghi sé dugc dung. Néu RecordComparator khong dugc
dung thi cic ban ghi s& dudc tra vé theo thd tu ngau nhién.

B liét ké cb thé dudc thiét 1ap cap nhét khi cac ban ghi thay ddi hodc né ¢ thé dugc
thi€t 1ap bo qua cac thay déi va dugc cdp nhat thi cdng sau. Néu su liét ké dudc cap
nhat tu ddng moi khi thém hodc xda ban ghi, thi nd cé thé lam chdm hiéu suét cua
('ng dung. Tuy nhién, néu cac ban ghi bi xda thi bd liét ké cd thé tra vé cac ban ghi
khong hop 1é n€u no6 chua duge cap nhat. Giai phap la dat cg cac ban ghi dang dugc
thay d6i va sau d6 goi phuang thic rebuilt() d& xay dung lai bd liét k& mot cach thu
cong.

Céc ban ghi duyét bang cach dung phuong thiic nextRecord(). Lan dau tién dugc goi
no sé tra vé ban ghi dau tién trong tap liét ké. Lan goi k€ ti€p nd sé tra vé ban ghi ké
ti€p theo thr tu sdp xép luan ly.

Vi du biéu dién qué trinh liét ké ban ghi

IntegerFilter iFilt = new IntegerFilter();

IntegerCompare iCompare = new IntegerCompare();
RecordEnumeration intRecEnum = null;

intRecEnum = recordStore.enumerateRecords((RecordFilter)iFilt,
(RecordComparator)iCompare, false);

while (intRecEnum.hasNextElement()) {

byte b[] = intRecEnum.nextRecord();

b



// intRecEnum = recordStore(null, null, false);

Trong vi du trén, mot d6i tugng IntegerFilter va IntegerCompare dudc tao ra.
IntegerFilter sé chi trd vé cac ban ghi chlra trudng s6 nguyén. IntegerCompare sé
sdp x€p cac ban ghi theo th(r tu s6 hoc.

BO liét ké ban ghi dugc dinh nghia va dugc khdi tao bang output ciia phuong thirc
enumerateRecords() cua I6p RecordStore.

Phuadng thirc enumerateRecords() cé ba tham s6. Tham s6 dau tién la tham chi€u dadi
tugng loc (iFilt). Tham s6 th( hai la tham chi€u dén dGi tugng sap x&p (iCompare).
Tham s6 cudi cung la mot gia tri boolean xac dinh bo liét ké cé dugc cap nhét khi cac
ban ghi thay ddi, thém, x6a hay khong.

Vong lap while() chi cach duyét cac ban ghi theo thir ty yéu cau. Vong lap while() s&
ti€p tuc mién la b liét ké con chra mot ban ghi.

Dong cudi cling biéu dién vi du cach duyét tat ca ban ghi theo thir tu ngau nhién.
Nhu ta thay, cac hai tham s6 loc va so sanh déu dudc dat Ia null.
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1 Lap trinh mang

1.1 Khung mang CLDC tdng quat (Generic CLDC Networking Framework)
Mang cho phép client di déng gdi va nhan dir liéu dén server. N6 cho phép thiét bi di
dong sur dung cac ’'ng dung nhu tim ki€m cg sé dif liéu, tro chai truc tuyén... Trong
J2ME, mang dudc chia lam hai phan. Phan dau tién la khung dugc cung cap béi CLDC
va phéan hai la cac giao thic that su dugc dinh nghia trong cac hién trang.

CLDC cung cdp mot khung téng quat dé thiét 1ap k&t nGi mang. Y tudng Ia né la dua
ra moét khung ma cac hién trang khac nhau sé s dung. Khung CLDC khong dinh
nghia giao thuc that su. Cac giao thic sé dugc dinh nghia trong cac hién trang.

Hinh 1 biéu dién cidch ma khung CLDC lam viéc:



Codim portat

Datageams: Comaesior.cpae uirieg

Files: WAL kil o g letfusen

HTTP: S AE 0N A TR I BT ™

Copnector, open| * <protocolstaaddresssj<parameterss ")
Trd v mét 44 ntyng Connection

Hinh 1. Khung mang CLDC téng quat

K&t n6i mang dudc xay dung bang phudng thitc open() clia I8p Connector trong
CLDC. Phugng thiic open() nhdn mét tham s& dau vao la chudi. Chudi nay dung dé
xac dinh giao thirc. Binh dang cta chudi la:

protocol:address;parameters

CLDC chi xac dinh tham s& l1a mét chudi nhung né khéng dinh nghia bat ky giao thic
that su nao. Cac hién trang cé thé dinh nghia cac giao thirc két nSi nhu HTTP,
socket, c6ng truyén thdng, datagram,... Phuang thirc open() tra vé mét déi tugng
Connector. P&i tugng nay sau dé cé thé déng vai trd 1a mot giao thirc xac dinh dugc
dinh nghia trong hién trang.

Connector.open(™:

).
/ /

M6t s6 giao thic vi du (nhung khéng dugc hd trg bdi CLDC hay MIDP):
Socket: Connector.open(“socket://199.3.122.21:1511");

Comm port: Connector.open("comm:0;baudrate=9600");

Datagram: Connector.open("Datagram://19.3.12.21:1511");

Files: Connector.open(*file:/filename.txt”);

MIDP ho trg giao thidc HTTP:

HTTP: Connector.open("http://www.sonyericsson.com”);

Tra vé mot déi tuong Connection

Vi du trén minh hoa két néi socket, céng truyén théng, datagram, file va HTTP. T4t
ca cac két néi mang déu cé cung dinh dang, khéng quan tadm dén giao thuc that su.
NG chi khdc nhau & chuoi chuyén cho phuong thic open(). Phuong thic open() sé tra
vé mét déi tuong Connection déng vai tro 1a I6p giao thic (vi du. HttpConnection) dé
cd thé st dung cac phuong thirc cho giao thiic d6. J2ME chi dinh nghia mét két néi la
két néi HTTP trong MIDP.

1.2 Cac Idp giao dién két néi (Connection Interface Class)

D&n xuét tir I6p Connection la nhiéu I6p giao dién con cung cap khung két néi mang.
Cac giao dién khac nhau dé€ ho tro cac loai thiét bi di ddng khéc nhau.


http://www.sonyericsson.com/

Hinh 2 . Cac Iép két ndi
Sau diy la mé ta cac giao dién két néi dugc dinh nghia trong CLDC
StreamConnectionNotifier

Giao diénStreamConnectionNotifier dugc dung khi dgi mét két ndi phia server dugc
thiét 1ap. Phuong thuc acceptAndOpen() bi chan cho dén khi client thiét 1ap két ndi.

Giao dién DatagramConnection

Két néi datagram cung cap kiéu truyén théng géi khéng chiing thuc. Datagram chia
goi dit liéu va dija chi. Chuoi dia chi cé dinh dang sau:

datagram:[//{host}]:{port}

Néu tham sé host dugc xac dinh, thi datagram md két néi & ché dé client. Néu tham
s6 host khong duoc xac dinh, thi datagram duoc md & ché dé server

¢ = Connector.open("datagram://192.365.789.100:1234"); // Ché dé client

¢ = Connector.open("datagram://:1234"); // Ché db server

Giao dién InputConnection

Giao dién InputConnection ding dé thuc hién mét lubng nhép tudn tu dit liéu chi doc.
Giao dién OutputConnection

Giao dién OutputConnection ding dé thuc hién mét ludng xuét dit liéu chi viét.

Giao dién StreamConnection

Giao dién StreamConnection la két hgp cua ca hai giao dién InputConnection va
OutputConnection. N6 dung cho cac thiét bi di déng co truyén théng hai chiéu.

Giao dién ContentConnection

Giao dién ContentConnection ké thiura giao dién StreamConnection va thém vao cac
phuong thuc getType(), getEncoding(), va getLength(). N6 cung cdp co sd cho giao
dién HttpConnection cua MIDP.

Giao dién HttpConnection

Giao dién HttpConnection dugc dinh nghia trong MIDP va k€& thua giao dién
ContentConnection cua CLDC. Giao dién nay cung cap cac phuong thuc thiét 14p mot
két n6i HTTP.

1.3 Két n6i HTTP

Hién trang MIDP hé trg két n6i HTTP phién ban 1.1 théng qua giao dién
HttpConnection. Ho trg GET, POST, HEAD cua HTTP. Yéu cau GET (GET request)
duoc dung dé 18y dit liéu tur server va diy Ia phuong thidc méc dinh. Yéu cdu POST
dung dé€ gdi dit liéu dén server. Yéu cdu HEAD tuong tu nhu GET nhung khéng cé dit
liéu trd vé tir server. N6 cé thé diung dé kiém tra tinh hop 18 cia mét dia chi URL.

Phuong thdc open() cta I8p Connector ding dé& md két néi. Phuong thic open() tra
vé mot dbi tuong Connection sau dé cé thé déng vai tro la mét HttpConnection cho



phép dung tat ca cac phuong thuc cua HttpConnection.
Mét két n6i HTTP cé thé & mét trong ba trang thadi khdc nhau: Thiét I&p (Setup), Két
néi (Connectd), hay Bdéng (Close).

Trong trang thai Thiét Iap, két nbi chua dugc tao. Phuong thic setRequestMethod()
va setRequestProperty() chi cé thé duoc dung trong trang thai thiét Iap. Ching duoc
dung dé thiét 14p phuong thic yéu cdu (GET, POST, HEAD) va thiét Iap thudc tinh
HTTP (vi du. User-Agent). Khi s&r dung mét phuong thuc yéu cau gdi dit liéu dén hay
nhén dir liéu vé tur server sé lam cho két néi chuyén sang trang thai Két néi. Goi
phuong thirc close() s& lam cho két nbi chuyén sang trang thai Béng.

Hinh 3 minh hoa cac trang thai két néi khac nhau:

LEa e T T
plien tham ol
ol el ks
ek el @ R
o par il gt e nmd
wrileagile v
A | e i) —
o« oty dhuige by el acadiag b
...................... wrtkleade: Narkd | Bing. bt sl Ly
2 " | abm e v A
——— T g L vl m g
et P bllw e ¢

Hinh 3. Cac trang thai két n6i HTTP
Luu y rdng goi bt ki phuong thdc nao liét ké & trén (vi du. openInputStream(),
getLenght()) ciing sé& lam cho két néi chuyén sang trang thai Két néi.

1.4 Vidu HTTP GET

Phuong thuc HTTP GET cho phép 1&y dit liéu tu server va la phudng thdc mac dinh
néu khéng xac dinh phuong thuc trong trang thai Thiét 1ap.

Vi du thuc hién mét két n6i HTTP GET co ban:

void getViaHttpConnection(String url) throws IOException {
HttpConnection ¢ = null; InputStream is = null;

try {

¢ = (HttpConnection)Connector.open(url); // MJ két néi HTTP
is = c.openInputStream(); // M& Input Stream, mac dinh GET
type = c.getType();

int len = (int)c.getLength();

if (len > 0) {

byte[] data = new byte[len];

int numBytes = is.read[data]; // Néu biét chiéu dai
processData(data);

tYelse {

int ch;

while ((ch = is.read()) != -1) { // doc dén khi nao gap -1
stringBuffer.append((char)ch);

}

processBuffer(stringBuffer);



}

} finally {

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

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

}

7 .

getViaHttpConnection() nhan mét chuoi la tham sé dau vao, dé la dia chi dia chi URL
chuyén cho phuong thic open() cua Idp Connection. Phuong thic open() tré vé mét
dbi tugng Connection déng vai tro la mét I6p HttpConnection. Phuong thuc
openInputStream() s& lam cho két néi chuyén sang trang thai Két néi. Vi khéng cé
yéu cau phuong thic nao, két néi sé mac dinh la mét két n6i HTTP GET.

Phuong thuc getLength() sé tra vé chiéu dai cua di liéu gdi tu server. Néu biét dugc
chiéu dai, thi bién len sé chia chiéu dai dit liéu va ta cé thé doc toan bd khéi dit liéu.
Néu khéng thi len sé chua gia tri -1 va dir liéu phai dugc doc ting ky tu mot cho dén
khi gap danh déu cudi file (-1). Phuong thdc processData() va processBuffer() xu' ly
dir liéu dén tu server. Khéi Iénh cudi cing s€ ddng tat ca cac két néi khéng quan tam
dén c6 10i tur khéi 1énh try & trudc hay khéng.

1.5 Vidu HTTP POST

HTTP POST cho phép gdi di liéu dén server. DI liéu gdi dén server qua phuong thdc
GET chi gidi han la di liéu chia dia chi URL. Phuong thic POST cho phép gdi mét
lubng byte dén server. Phuong thic HTTP POST thuc hién theo cach tuong tu vdi
phuong thuc HTTP GET.

Vi du thuc hién mot két néi HTTP POST:

void getViaHttpConnection(String url) throws IOException {

HttpConnection ¢ = null; InputStream is = null;

OutputStream os;

try {

¢ = (HttpConnection)Connector.open(url); // MJ két néi

// Thiét lap phuong thdc POST

// trong khi van & trang thai Thiét Iap
c.setRequestMethod(HttpConnection.POST);

// M& lubng output stream va chuyén sang trang thai Két néi

os = c.openQutputStream();

// Chuyén déi dit liéu thanh ludng byte

// va gdi dén server

os.write("Data Sent to Server\n”.getBytes()),;

int status = c.getResponseCode();

// Kiém tra status

if (status != HttpConnection.HTTP_OK) throw new IOException("not OK”);

int len = (int)c.getLength();

// Gibng nhu vi du HTTP GET:

// Kiém tra length va xu ly tuong (ng

} finally {

// Bong két nbi gibng nhu vi du HTTP GET

}

}

Nhu vi du trudc, phuong thudc postViaHttpConnection() nhan tham sé dau vao la mét
chuoi la dia chi URL duoc chuyén dén phuong thic open() cta Idp Connection.
Phuong thuc open() tra vé mét dbi tugng Connection ddng vai tro la mét I6p
HttpConnection.



Két néi bay gid & trong trang thai thiét lap va phuong thuc yéu cdu dugc dat la POST
bdng phuong thic setRequestMethod(). T4t ca cac thudc tinh khac phai dugc thiét
14p trong trang thai nay.

Phuong thidc openOutputStream() sé lam cho két néi chuyén sang trang thai Két néi.
Phuong thuc write() va flush() sé gdi dir liéu dén server.

Doan méa con lai gibng nhu phuong thic GET. Lubng input dugc md, chiéu dai cua dir
liéu duogc kiém tra, va dit liéu dugc doc toan bd khéi hay tirmg ky tu mét tiy vao
chiéu dai dugc tra vé. Khéi 1énh cudbi cung sé dong két ndi.

1.6 Triéu goi CGI script

C3 hai phuong thic GET va POST cé thé dudc dung dé triéu goi CGI script (Common
Gateway Interface script) va cung cdp dir liéu nhédp. Vi du, mét MIDIlet c6 mét form
cho ngudi dung dién dit liéu, sau dé cé thé gdi dit liéu két qua cho server dé CGI
script xtr' ly. CGI scr/pt cé thé duoc triéu goi g/ong nhu perdng thic GET va POST.
Tén cua CGI script va dir liéu tham sé nhap c6 thé chuyén trong dia chi URL. Néu cén
gdi thém dit liéu cho server, thi cé thé dung phuong thic POST.

Vi du cac tham sé dudc gdi la mét phdn cua URL:

url = http://www.asite.com/cgi-bin/getloca... =abc&zip=12345

Trong vi du trén, dia chi URL cé thé duogc chuyén nhu la mét tham s6 gibng nhu
phuong thuc getViaHttpConnection() & vi du trudc.

1.7 HTTP Request Header

Nhu ta da noi trudc, HTTP request header phai dugc thiét Iap & trang thai Thiét lap
bdng phuong thic setRequestMethod() va setRequestProperty(). Phuong thic
setRequestMethod() dung dé thiét 1ap cdc phuong thiic GET, POST, hodc HEAD.
Phuong thic setRequestProperty() ding dé thiét I1ap céc trudng trong request
header. Vi du cé thé la “Accept-Language”, “If-Modified-Since”, “User-Agent”.
Phuong thic getRequestMethod() va getRequestProperty() cd thé duogc ding dé 18y
cac thudc tinh trén.

2 Wireless Messaging API

J2ME chia hdu hét cac cdu hinh va hién trang, két hop vdi nhau dé dinh nghia méi
truong thuc thi Java hoan chinh cho céac thiét bi cé tai nguyén gidi han.

Tuy nhién, déi khi, cdn phai cé gdi giao dién lap trinh ung dung (Application
Programming Interface — API), c6 thé chi xé bdi cac Ung dung chay trén céc hién
trang khac nhau. J2ME dinh nghia API nhu vy la cac gdi tuy chon (optional
package), 1a mét tap cac I6p va cac tai nguyén khac cé thé dugc ding két hop vdi
hién trang.

Ciing giéng nhu cac thanh phan cua J2ME, cac goi tuy chon dugc dinh nghia la yéu
cau dac ta Java (Java Specification Request — JSR) théng qua Java Community
Process. Mét trong nhiing géi tuy chon déu tién cho J2ME la JSR 120, bé API nhén tin
khéng ddy (Wireless Messaging API - WMA), ding dé& gdi va nhén cac tin nhdn vén
ban hodc nhi phdn ngén trén két néi khéng day.


http://www.asite.com/cgi-bin/getlocation.cgi?location+name=abc&zip=12345

WMA dua trén khung két néi mang téng quat (GCF).

Cac tin nhdn duoc gdi va nhén véi WMA duogc gdi trén cac mang khéng déy cua dién
thoai di déng va céc thiét bi tuong tu khdc, cé thé I1a GSM hay CDMA. WMA hé trg
Short Message Service (SMS) va Cell Broadcast Short Message Service (CBS). Mac
du tin nhdn WMA tuong tu nhu datagram, WMA khéng su’ dung giao dién datagram
duoc dinh nghia bdi GCF, giao dién nay dung cho két n6i UDP. Thay vao do, WMA
dinh nghia mét tap giao dién mdi trong goi java.wireless.messaging.

Dé& gdi hodc nhén tin nhdn, (ng dung trudc hét phai tao mét instance cia giao dién
MessageConnection, st dung GCF connection factory. Pia chi URL chuyén cho
phuong thuc java.microedition.io.Connector.open() chi dinh giao thidc su dung (SMS
hodc CBS), va sé dién thoai dich, c6ng, hodc ca hai. Vi du, déy la nhitng URL hop 1é:

sms://+417034967891

sms://+417034967891:5678
sms://:5678
cbs://:5678

URL trong hai dang dau tién md két néi client, itng dung két néi dén mot server vdi
dia chi thiét bi va céng chi dinh. Néu céng khéng chi dinh, sé ding céng nhan tin
mac dinh cua ung dung. Dang URL th& ba md mét két néi server trén thiét bi, cho
phép Ung dung doi va héi dap tin nhdn dén t cac thiét bi khac. Dang cudi cung cho
phép (ng dung Idng nghi tin nhdn broadcast tu ngudi diéu hanh mang.

Sau day la mét vi du don gian tao mét két néi SMS client:

import java.microedition.io.*;

import java.wireless.messaging. *;

MessageConnection conn = null;

String url = "sms://+417034967891";

try {

conn = (MessageConnection) Connector.open( url );

// thuc hién cbéng viéc gi dé

}

catch( Exception e ){

// xu' ly 10i

}

finally {

if( conn = null ){

try { conn.close(); } catch( Exception e ){}

+
;

Dé gdi tin nhén, s dung phuong thiic MessageConnection.newMessage() dé tao mét
tin nhdn réng, thiét 14p payload cua nd (dit liéu vén ban hodc nhi phén dé gdi), va
triéu goi phuong thirc MessageConnection.send():

public void sendText( MessageConnection conn, String text )

throws IOException, InterruptedIOException {

TextMessage msg = conn.newMessage( conn.TEXT_MESSAGE ),
msg.setPayloadText( text );

conn.send( msg );

}



GGdi dir liéu nhj phédn cling hoan toan tuong tu:

public void sendBinary( MessageConnection conn, byte[] data )
throws IOException, InterruptedIOException {

BinaryMessage msg =conn.newMessage( conn.BINARY _MESSAGE ),
msg.setPayloadData( data ),

conn.send( msg );

}

Di nhién, cé gidi han Iuong dit liéu cé thé gdi trong mét tin nhdn. Théng thudng, tin
nh&n van ban SMS bi gidi han dén 160 hodc 70 ky tu, tin nhdn nhi phdn bi gii han
dén 140 bytes.

Nhén tin nhdn thdm chi con don gian hon: Sau khi md mét két nbi server, ing dung
goi phuong thic receive() cua két nbi, phuong thuc nay sé tra vé tin nhdn cé trong
cbng di xac dinh. Néu khéng cé tin nhdn, phuong thic sé ding (block) cho dén khi
c6 tin nhdn, hodc cho dén khi c6 mdt thread khac déng két néi:

import java.io.*;

import java.microedition.io.*;

import java.wireless.messaging. *;

MessageConnection conn = null;

String url = "sms://:5678"; // khéng cé sé dién thoai!

try {

conn = (MessageConnection) Connector.open( url );

while( true ){

Message msg = conn.receive(); // blocks

if( msg instanceof BinaryMessage ){

byte[] data =((BinaryMessage) msg).getPayloadData(),;

// thuc hién céng viéc gi dé

}else {

String text =((TextMessage) msg).getPayloadText(),;

//thuc hién cbéng viéc gi do

}

}

}
catch( Exception e ){

//xa ly 16i

}

finally {

if( conn = null ){

try { conn.close(); } catch( Exception e ){}
}

}

Dé bdo dam tinh én dinh cua chuong trinh, viéc gdi va nhan théng diép nén giao cho
mot thread riéng dam nhan.

Tiurng budc 1ap trinh cho dién thoai di dong J2ME - Phan 6
Linh vuc Ung dung khdng day véi cong nghé Java
Khai quat

Cac Ung dung Java cho cac thiét bi khong day nho ("MIDlet”) s& dong mot vai tro —
cé thé la nho, cling cd thé 1a I8n - trong cac hé thdng phdn mém phén tan. Khi do,



no sé sinh ra mot dang phan mém client méi. Chang rat thich hgp véi khai niém
thin-client, nhung do chdng qua nho, yéu cau phai cé thém su phdi hgp lam viéc hiéu
qua véi cac thdng tin dudc cung cdp bdi cac servlet va ISP, va cé thé 1a EIJB & dang
sau.

Ta sé xem xét cac c6ng nghé Java chu chét dé phat trién (ing dung khong day trong
hé théng doanh nghiép. Ta cling sé xét dén cac kién tric ho trg client khong day
trong cac hé théng doanh nghiép.

Trong ldc nay, dich vu Web (Web service), c6 thé s& trd thanh mot phuang tién vuot
trdi d&€ ho trg cho phan mém client khéng ddy trong mét vai ndm téi.

Cac phién ban Java 2 ) )
Nén tang Java 2 dudgc chia thanh ba phién ban, moi phién ban ho trg mot dang phan
meém trén cac hé thdong khac nhau.

Phién ban chuén, hay J2SE (Java 2 platform, Standard Edition), la phién ban cli nhat
va théng dung nhat. N6 ho trg cac i'ng dung Java, applet, lap trinh desktop va cac
hé théng I18n hon - chi yéu Ia cho PC - c6 thé cé ndi mang hodc khdng ndi mang.
Ngudi ta thong thudng s dung J2SE cho cac i'ng dung GUI dan va console, cac
thanh phan middleware va cac dich vu RMI.

Phién ban doanh nghiép, hay J2EE (Java 2 platform, Enterprise Edition), md& rong
phién ban chudn vdi cac API cé cac “tinh ndng doanh nghiép” (enterprise features).
J2EE ho trd Web service thong qua cac servlet va ISP, dit liéu bang JDBC, va cac hé
thong giao tac Idn thong qua EJB - day la moét vai cong nghé chinh cta J2EE. Cac
thanh phén J2EE gén chét vdi phia server cla cac hé théng I16n: kha ndng xU ly
manh, bd nhd va khong gian luu trit I6n va cé kha nang md rong.

Phién ban mdi nhat trong ba phién ban la phién ban thu nho, hay J2ME (Java 2
platform, Micro Edition). N6 ho trg cac thiét bi “micro” da dang, ma J2ME goi la céac
“hién trang” (profile) nhung tat ca ching déu kém kha nang hon so véi may tinh ca
nhan. Trong J2ME, si’c manh CPU, bd nhd, Iuu trit va kha nang két n6i déu bi han
ché&, co thé Ia rat nghiém ngat.

Su can thiét caa J2ME
Thé gidi cua cac thiét bi di dong va cac thiét bi “sub-PC” khéng c6 cac dac tinh gidng
nhu trong linh vuc PC va server.

Ngoai ra, khéng phai moi thiét bj trong linh vuc nay déu cung lam mot viéc. Su khac
nhau vé thiét k& va muc dich gilra PDA, dién thoai, va may nhan tin |a rdt dang ké.

Bat k& nd mang lai su d6i méi gi cho thi trudng, thi tinh da dang cla céc thiét bi nay
la mOt ac moéng doi vai cac lap trinh vién. Néu toi mubén xay dung mot ing dung cho
dién thoai di déng, t6éi cé phai viét ma lai, xdy dung lai, va kiém tra lai cho moi thiét
bi hay khong? Néu t6i mudn xay dung mot client cd két n6i mang, toi phai xét dén
cac cong nghé két n6i nao? v.v...

J2ME ra ddi nham muc dich chinh la thiét 14p mot chudn don ma thdng qua d6 cac
nha phat trién cd thé tao nén cac phdn mém cd tinh kha chuyén (portable) cho céc
thiét bi micro. Ngén ng{t Java la su lva chon dudgng nhién cho linh vuc nay, bdi vi vé



cd ban né da hudng nhiéu vé tinh kha chuyén. Béng cach nay, Sun da dam nhén bai
todn I8n vé tinh da dang cua thiét bi 8 mét mdc téng quat, do d6 cac nha phat trién
khéng phai quan tdm dén van dé nay nita. Néu moi nha cung cdp PDA, dién thoai va
may nhan tin déu thuc hién J2ME cho thiét bi ctia ho, thi chiing ta c6 kha nang viét

chudng trinh “viét moét Ian, chay moi ngi” (write once, run anywhere) trong linh vuc
micro, cling giéng nhu ta da quen véi khai niém nay & cac hé thGng may Ién.

Hién trang thiét bi thong tin di dong (Mobile Information Device Profile)

Mac du khong phai chi cé mét huéng kié€n truc J2ME, nhung cac thiét bi di dong
khong day dudng nhu déan dan cang quan tam dén J2ME. Bao gom:

* Dién thoai di déng

* Trg ta ca nhan s (Personal Digital Assistant-PDA)
* May nhan tin

* Thiét bi doc sach dién tor

* Cac thiét bi point-of-sale

J2ME dudc t6 chlc thanh cac mdc, mdi mirc xac dinh mot dinh nghia tang dan cua
cac thié€t bi dich. Cé nhiéu lua chon kién truc ton tai 8 moi mdc, va rang budc tuy

chon & cac mulc cao han. Lap trinh vién chi can quan tdm dén hién trang (profile),
dinh nghia cac API; cac nha thuc hién J2ME cho thiét bi can tap trung dén muiac VM
(Virtual Machine).

Hinh 1. Cac mUc td chiic J12ME

Hién trang MIDP
C4'u hinh CLDC
Mdy do “K * Virtual Machine
Phéin ciing/HPH Cell Phone, PDA....

Cac dac ta cho cac thiét bi khéng day la Connected Limited Device Configuration hay
CLDC, va Mobile Information Device Profile hay MIDP. MIDP dinh nghia cac dac tinh
t8i thi€u cla thiét bi nhu sau:

* BO nhd khong bay hai cé dung lugng 128K (nghia la, bd nhd cé trang thai dugc gilr
lai khi thiét bi da tdt) danh cho cac thanh phan MIDP, bao gdm KVM, Core API va
chuagng trinh MIDP.

* 8K bo nhd khong bay hagi danh cho dit liéu bén vitng ctia i'ng dung.

* 32K b6 nhdg bay hai cho bd nhé cua chuong trinh.

* Man hinh hién thi it nhat 1& 96x54 pixel, c6 thé chi 1a mdt bit mau hay hd trg nhiéu
mau hodc mau muc xam.

* Cd ché& nhap liéu ho trg it nhat mét bé phim s6, hoac mét man hinh cam ing c6
kha nang cdu hinh ho trg nhap liéu sé.

* Kha nang két n6i mang khéng day hai chiéu, véi bang thong han ché va thong
thudng la khong lién tuc.

Nhu vay cac thiét bi ho trg MIDP cung c&p mot nén tang chudn cho cac phan mém
Java:



Hinh 2. Trién khai hé théng J2ME

e Hé dié KVM CLDC
un
thi€thidi M— lf— t—  MIDlet
a6 i hanh MIDP
ing

Cac ki€éu i'ng dung MIDP
Cac Ung dung MIDP dugc goi la cac MIDlet. Hau hét cac MIDlet déu 8 mot trong hai
dang sau:

1. Ung dung don (standalone application) dugc nap hoan toan vao thiét bj va cé thé
chay bat ky lGc nao thiét bi dudc md, khéng yéu cau tai nguyén bén ngoai. Loai nay
bao gom:

* Cac Ung dung PDA va ('ng dung organizer nhu sd dia chi, danh sach céng viéc va
lich hen.

* Cac cong cu dan gidn nhu may lam tinh (calculator)

* Tro chai

2. Ung dung ndi mang (networked application) dugdc chia thanh it nhat hai thanh
phan, mét thanh phan la client dudc trién khai trén thiét bi di ddng. Thanh phan nay
sé€ it dugc dung néu khdéng c6 két nGi dén it nhat mot server trén hé théng. Server
thudng la dudc dat trong moi trudng J2EE, va phuc vu bdng Web hodc cac giao thirc
Internet khac.

O day, ta hdy xét k¥ thuat ngif client. Ta khdng goi mot MIDlet 1a mot client chi don
gian la vi né sr dung két néi mang MIDP va lién lac dén cac thanh phan khac. Cau
hoi la phan luan ly 16i cia i'ng dung dat & dau? MIDlet c6 dam nhan hau hét viéc
“suy nghi” va chi quan tdm dén mang hay khéng? Dé khéng phai la client, that vay -
it nhat la khong theo dung nghia trong ng{r cdnh cua hé théng enterprise. Mét client
la mot MIDlet dua vao mdt server dé suy nghi, luu tri, tai, x ly, hay ndi cach khac
la lam viéc thay cho né.

Java 2 Enterprise Edition

Cac MIDlet client khong yéu cau phai két nGi dén cac server chay Java. M6t MIDlet
cb thé dudc viét dé tao HTTP request dén mdt trang web da cd tir trudc, va nd khéng
can quan tam la trang web dé dugc hd trg bai ASP trén IIS, hay servlet trén
Apache/Tomcat,... Tuy nhién, trén thuc t€, khi toan bé hé théng phéan tan dugc phat
trién mdi, thi Java nén dugc dung & moi muc.

Phién ban Java doanh nghiép, Java 2 Enterprise Edition, hay J2EE - la mot tap cac
chudn @€ ap dung cdng nghé Java cho cac hoat ddng “loai doanh nghiép (enterprise-
class)”, vi du nhu:

* Dich vu HTTP, bao gom ('ng dung Web va dich vu Web (Web service)
* Luu trir va 18y dit liéu tir co sé dir liéu quan hé

* X ly giao tac truc tuyén

* Thuc hién dbi tugng phan tan (bdng CORBA)

* Truyén thong diép tin cay gilta server va cac tién trinh

* X0 ly tai liéu XML



Ta xét thuat nglt Enterprise software (phan mém doanh nghiép). Day la mot thuat
ng{r dudc dinh nghia khong chat. Néi chung, ta dinh nghia cac hé thng miic doanh
nghiép bang céc yéu cau va nhu ciu khi thuc thi.

* Trong bat ky linh vuc va mlc nao, cac hé théng doanh nghiép thudng phai chiu ap
luc rat cao: xtr ly hay luu trir nhiéu dit liéu, x&r ly nhiéu yéu cau, thudng la thudng
Xuyén, nhiéu cong viéc phai lam cho client. Hé thGng phai c6 kha nang nang cap, va
phai hoat déng c6 hiéu qua dugi ap Iuc cao.

* Hé thGng phai co tinh san sang (available).

* Quan ly dit liéu &ng dung phai thda man tat ca tinh chat cla giao tac ACID:
atomicity (tinh nguyén tr), consistency (tinh toan ven), isolation (tinh tach biét), va
durability (tinh bén virng). N&i chung, diéu nay c6 nghia la server phai ho trg mot
chuén tin cdy rat cao trong viéc xu ly dit liéu.

* Céac chuc nang dit liéu va Ung dung phai an toan (secure): diéu nay bao gom can
phai co xac thuc, va chinh sach cap quyén.

* Truyén thong diép gilra cac thanh phan phai dang tin cay (reliable) - diéu nay cling
giong nhu tinh ACID cua giao tac, nhung & day ta ap dung cho cac thong diép cua
'ng dung.

Kién truc Ba-tang (Three-tier)
Mot i'ng dung J2EE nén thuc hién theo kién tric ba tang (three-tier architecture), bdi
vi n6 sé€ phan chia rd rang trach nhiém cho ting téang khac nhau trong mé hinh rng

dung.
Presentation ;ﬂ» Business ;* Persistent

Data

Hinh 3. Kién truc three-tier

* TAng trinh dién (presentation tier) chi ddm nh&n phan biéu dién thdng tin dén
server va thu thap d{ liéu nhap clia ngudi dung. N6 khéng biét hoac khdong quan tam
dén cach ma théng tin dugc phat sinh, mac du né biét mot s6 diéu vé “hinh dang
(shape)” cliia théng tin.

* Tang luan ly nghiép vu (business logic tier) (hay d6i khi cdon goi la “domain”, hay
dan gian la “téang gilta (middle tier)” d&@m nhan chl{c nang IGi clia i'ng dung: cac tinh
nang va cac ham dé bién dich hay thay déi dit liéu, cac ludt phai dugc dp dung cho
dif liéu khi né thay d&i. Tang nay cung cap cho ting trinh dién trudc né, va ciing 1a
phuong tién cho viéc luu trlf va nhan di liéu cda tang sau né.

* Tang persistent quan ly luu trit bén virng va I8y di liéu ng dung. Tang nay cé thé
bao gbm ma chuong trinh cong véi hé quan tri cg s& dif liéu quan hé.

M6 hinh mau cé thé biéu dién nhu Hinh 4:
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Hinh 4. M6 hinh mau kién truc three-tier

* JavaServer page va servlet, quan ly bdi mét Web server J2EE, xac dinh tang trinh
dién - day la giao dién do server quan ly.

* MOt I6p xac dinh cua Enterprise JavaBean dugc goi la session bean thuc hién logic
nghiép vu.

* JDBC la mot loai khac cua EJB, entity bean, quan ly d{ liéu trén cac RDBMS.

Tuy nhién client khéng day (wireless client) la mét dang client dac biét. N6 can phai
dudc server phuc vu dac biét: dif liéu phai dugc xur ly dac biét cho loai client nay.
HO trg cac thiét bi MIDP théng qua tang moéi gidi (Mediation)

Viéc chudn bi ddc biét dif liéu tir tang gilra d€ cho mot dang trinh dién ddc biét dugc
goi la su mdi gidi (mediation). Tang méi gidi (mediator tier) la mét tinh nang thong
thudng clia cac hé théng N-téng, thudng dugc trién khai dé€ ho trg viéc dung nhiéu
khung (framework) trinh dien khac nhau cho cung moét tdng domain.

JSPs -
Mediator M Business Data
Visual Basic
application

Hinh 5. Vi tri cda tang moi gidi

DGi va@i cac MIDP client, su moi gidi thudng la & dang mot gateway, bién dich ndi
dung m{c PC sang noi dung mdc micro, va cé thé xr ly chuyén doi giao thirc, vi du
nhu:

* NOi dung HTML cé thé dudc bién dich thanh Wireless Markup Language, hay WML
* Giao thic co ban ¢ thé chuyén tir HTTP sang Wireless Application Protocol hay
WAP

* Cac datagram sé& khoéng dudc cung cdp béng User Datagram Protocol (UDP) ma
bang

Wireless Datagram Protocol hay WDP.
Kién tric cubi cuing sé& 1& mot trong hai bién thé cta kién tric N-tdng cua kién tric
J2EE ma ta da thay & trén.



* Mediation cua domain:

JSPs

Hinh 6. M6i gidi cua tdng domain

Data

* Mediation/Translation cua tang trinh dién:

— o

Hinh 7. Mdi gidi clia tang trinh dién

MIDP client s& dua nhiéu vao phan mém J2EE va cac gateway hay tdng mdi gidi dé
don gian hda hay dinh dang ndi dung cho viéc trinh dién va xtr ly & ngudi dung di
dong.

Cac dich vu Web (Web service)

Ung dung Web dan dan dang chia sé véi dich vu Web, 1a mot thanh phan cung cap

truy xuat programmatic truc ti€p dén tang business/domain, nhung van st dung cac
giao thirc Web dé chap nhan va phuc vu yéu céau.

Web -
Browser Hm Business Data
application

Peer server =q Web service
Hinh 8. Dich vu Web

Céc MIDlet cé thé 1a cac client cua cac dich vu Web, nhung van can phai cé su mdi
giai.

Cé hai nd luc dé ho trg MIDP truy xudt cac dich vu Web:

* MOt tap con cua Java API for XML Processing dang dugc dua vao MIDP 2.0 API

* MOt dac td mét Web-service gateway dang dudgc phat trién, sé tranh viéc xir ly XML
trong MIDlet.

Tirng budc 1ap trinh cho dién thoai di dong J2ME - Phan 7



Lap trinh Web Service véi MIDP

Lap trinh mang MIDP trén HTTP client

Khai quat

D3c tad MIDP 1.0 phat biéu rang cac trién khai cua MIDP trén thiét bj di dong bat
budc phai ho trg it nhat la két nGi HTTP 1.1 st dung khung két néi chung (GCF -
Generic Connection Framework). SI dung két ndi client HTTP 1.1 nghia la thiét bi gdi
mot yéu cau (request) va server gdi vé mot hoi dap (response) tuong Ung.

H'I]I‘P Server

1.-—.-—.-—.-—.-—.-—.-—.-—

Reply
Hinh 1. HTTP client request-response
Bang cach chi dung két ndi HTTP client nghia la server khéng thé thiét Iap lién lac v3i
thiét bi ngoai trir bang cach hdi ddp moét request. Mot MIDlet HTTP client thong
thudng sé dung ca hai phuong thic HTTP GET va POST.

D&c ta MIDP 2.0 phat biu réng ca HTTP va HTTPS bat budc phai dugc hd trg.

Than cua thong diép HTTP

Thong tin gdi trong than théng diép HTTP request va response don gian la mot luéng
byte. MIDlet va servlet chon ki€u dinh dang théng tin d€ m& hda cac byte nay.

Than cua thong diép SOAP/HTTP

Céc diém cudi dich vu Web dua trén SOAP trao ddi cac théng diép SOAP vdi nhau.
HTTP la mot co ché méac dinh dung dé truyén théng diép SOAP. Thong diép SOAP
chira dit liéu theo dinh dang XML. Thdng diép XML cé thé dung ca UTF-8 hay UTF-16
dé lam bang ma va ma hda.

Khai quat vé dich vu Web (Web service), SOAP va WSDL

Thuat ngi “Dich vu Web"” (Web service) ndi dén truyén théng Urng dung-dén-irng
dung (application-to-application). M6t dich vu Web dan gian la mot dich vu trén
Internet cé kha nang dudgc truy xuat thong qua giao dién theo khudn dang sir dung
cac giao thic Internet chudn nhu HTTP.

World Wide Web Consortium (W3C) dinh nghia dich vu Web nhu sau:

M6t dich vu Web 1a mét hé théng phan mém dugc nhan dang bang mét URI (Uniform
Resource Identifier), ma céc giao dién chung va su gan két cua n6 dugc dinh nghia
va md ta badng XML. Dinh nghia cta né cé thé dugc nhdn ra bang cac hé théng phan
mém khac. Cac hé théng nay sau dé cé thé tuang tac vdi dich vu Web theo phuang
cach dudc mo ta trong dinh nghia cta no, st dung cac théng diép theo XML dugc
chuyén bdng cac giao thiic Internet.

Hai dac ta quan trong vé dich vu Web la Ngon ngit mo ta dich vu Web (Web Services
Description Language — WSDL) va Giao thuc truy xuat d6i tugng dan gian (Simple
Object Access Protocol — SOAP). WSDL dugc dung dé€ md ta mét dich vu Web da
dugc trién khai. SOAP dudc dung dé€ dinh nghia dinh dang cla théng diép dudc trao
déi gilra cac diém cudi (thi du nhu client va server) cua dich vu Web trong sudt qua
trinh hoat ddng clia dich vu Web d4. Mdt dich vu Web cd thé tu ddng ky ¢ mot noi
déng ky thich hgp (vi du béng cach cung cdp mé td WSDL cla nd) dé client cd thé
nhan ra né. Cac tién trinh nay dudgc goi la qua trinh dang ky va nhéan biét dich vu.
Java, Web service va SOAP

Linh vuc dich vu Web dang phat trién nhanh chéng. Tai thdi diém nay Uy ban céng



nghé Java (Java Techonology Community) da xay dung phién ban dau tién cua Java
API cho RPC dua trén XML (Java API for XML-based RPC - JAXRPC) cho J2SE. Mot goi
tuy chon cho dich vu Web trén J2ME ciing dang dugc xay dung.

D&c ta MIDP 1.0 va MIDP 2.0 khéng xac dinh bat ky ho trg ndo cho XML hay SOAP.
Cac nha phat trién MIDP muén sl dung XML hay SOAP thudng phai si dung cac thu
vién bén ngoai. Biéu nay rat bat Igi vi moi MIDlet phai chifa cac thu vién nay. Cac
thu vién nhu vay thudng khoang 25 dén 50 KB (kich thudc file .class). Biéu nay cé
kha nang sé lam gidm khong gian cho ing dung MIDlet.

Ludn an nay dudc phat trién bang cac thu vién mé KXML va KSOAP. M6t vai thu vién
XML va SOAP khac nhdm dén thiét bi J2ME ciing ¢ thé dé dang dugc tim thay, va cé
thé dudc sir dung theo phuong cach tuang tu.

TGi uu hoda truyén thong Client/Server cho cac i'ng dung di dong

Ung dung di déng client/server

Ngoai cac ing dung chay dan trén thiét bi di ddong khéng can tudng tac vdai tai
nguyén bén ngoai, con cé nhu cau mot moi trudng phan tan véi client cé nhu cau lién
lac vé&i server st dung k&t ndi IP. Ta sé& xét mot s6 van dé dién hinh vé lién lac
client/server cé thé phat sinh trong qua trinh két ndi giira Java 2 Platform, Enterprise
Edition (J2EE), nén tang server va MIDlet. Ti€p theo sé so sanh cac giao thirc khac
nhau, cé thé dudc dung dé phat trién cac loai ing dung phan tan nay.

Ngoai ra, 1ap trinh vién cd thé st dung thém céc tng tritu tugng giita giao thic
chuyén van, dua trén HTTP, va chinh 'ng dung dé€ xay dung mét kién trdc linh déng
c6 thé dudgc t8i uu hoéa. Véi cach ti€p can nay, giao thiic chuyén van dugdc chon cé
thé dugc chuyén déi tucng ddi dé dang ma khéng can phai hiéu chinh logic clia ng
dung.

O day ta s& dung mot proxy servlet dé cé thé ndng cao hiéu qua cla cac (ng dung di
dong client/server.

Trén thuc t€, vo s6 i'ng dung Mobile Information Device Profile (MIDP) khong chi
chay trén céc thiét bi di ddng, ma cling cé truy xuit dén server, va do d6 thé hién
mot U'ng dung phan tan. Nhiéu ing dung di dong chi that su hoat dong khi két naGi
dén server. K&t ndi c6 thé “ludn ludn md (always on)” hay chi mé khi i'ng dung can
lién lac v@i server. S dung cach tiép cin phan tan, ing dung di dong c6 thé truy
xudt dén cac ca sé di liéu ngoai, vi nhitng cong viéc qua phdlc tap d6i véi kha nang
han ché& cua thiét bi MIDP cé thé dudc chuyén dén cho mot server manh han. Do do,
I&i gidi cho ing dung di ddng doanh nghiép chi cé thé thuc hién théng qua tudng tac
gilta J2EE va Java 2 Platform, Micro Edition (J2ME). Tuy nhién, trong qua trinh trao
déi dir liéu gilra server va client di ddng, can phai quan tdm dén cac van dé lién
quan, dac biét la cac van dé lién quan dén hiéu suat truyén tai va xu ly dit liéu trén
thiét bi.

DGi vai gidi phap doanh nghiép dua trén cong nghé J2ME, can phai quan tam dén su
han ché cua ca két n6i mang va tai nguyén cua thiét bi, khong giéng nhu moi trudng
théng thudng cia may tinh ca nhan véi két ndi mang c6 dinh. Diéu nay cé nghia la
nha phat trién nén ludng trudc dugc cac khoang thdi gian tré dai trén béng théng
han ché. Hon nira, bat ky trong tinh huéng nao cling khdng nén cho rang thiét bi di
dong ludn ludn co két néi. Vé tai nguyén, ta phai d6i mat vdi van dé kha nang tinh
toan han ché cung vdi kha nang luu trif tudng doi cua thiét bi. Do do, trudc khi phat
trién mot i'ng dung phén tan cho client di ddng, ta can phai xem xét k§ cac yéu t&
trude khi chon giao thirc, bdi vi quyét dinh ndy cé thé cé anh hudng 16n dén hiéu
suat ctia Ung dung.

HTTP la mot giao thuc lién lac client/server ly tudng cho U'hg dung Java di dong. DaGi
v6i moi dic ta, thiét bj tuong thich MIDP 1.0 phai hé trg HTTP. Cac giao thirc khac
nhu TCP hay UDP la tuy chon. Bgi vi khong phai tat ca thiét bi MIDP déu ho trg
truyén théng socket hay datagram, do dé trién khai HTTP trén thiét bi di déng cho
phép t8i uvu kha ndng chuyén ddi gilta cac thiét bi tir cdc nha san xuét khac nhau.



M&c du mot sb thiét bi, nhu Nokia 6800 ho trg két ndi socket, nhung dé tuong thich
tdi da, nén s dung HTTP lam giao thirc trao d6i gitra client va server. }
M6t Igi diém khac nira 1a giao thic HTTP dudc hudng truy xudt khéng 16i (trouble-
free access) thong qua tudng Itra. Bdi vi server va client di ddng hau nhu dugc tach
biét bang firewall, HTTP khéng can phai cdu hinh thém. Mac du vay, ta cling nén qua
tam dén céc rdi ro bao méat cd thé cé khi md két ndi HTTP ra thé gidi bén ngoai. Java
cung cap API lap trinh mang, ho trg giao thic HTTP 1.1. Ta de dang tao ra cac
request GET, POST, va HEAD trong ('ng dung Java.
Cac loai giao thic khac nhau
Bay gid ta d& chon HTTP lam giao thic chuyén van, vai trd cla ngudi phat trién 1a
phai quyét dinh dinh dang thdng diép dé trao d6i dif liéu gilta server va client. Nén
tang J2ME khdng dua ra cac cd ché da dugc chudn héa nhu Java Remote Method
Invocation (RMI) va Java API for XML-based Remote Procedure Call (JAX-RPC) (v0On
rat tdn tai nguyén), ngudi phat trién phai tu minh dinh nghia dinh dang va I8p truyén
thong trén 18p chuyén van HTTP. C6 nhiéu su lua chon, ta s& xem xét chi tiét dudi

day.

Chu yéu c6 hai cach dinh nghia dinh dang thong diép: Mot 1a dinh dang thuan nhi
phan, dudc t6i vu héa dé bado dam hiéu sudt cao nhét. Hai la dinh dang phuc tap dua
trén XML, vi du nhu SOAP, cung cip kha ndng doc va kha chuyén cao, nhung hiéu
suat rat kém, dac biét la vdi cac thiét bi di dong véi bang thong va toc d6 xr ly han
ché&. Ngudi phat trién phai d6i mat vdi thir thach 1a phai lva chon gidi phap tét nhat
cho 'ng dung. Vé ca ban, kich thudc cia giao thic tang tudng Ung vaéi kha nang tu
mo ta, do do lam gidm hiéu qua truyén thong trén mang dién thoai di dong bang
thong hep. Tang kha nang human-readability, thi déng thdgi cling gia tang cac dinh
dang dua trén XML, cling nhu hiéu sudt tinh todn dé phat sinh va phan tich cac théng

diép dén.
Nhi phsn t6i P61 tudng tuin
XML XML-RPC SOAP
uu héa tu' hda
Kich thufc tiing dung

Tinh tu' mé ta

Tiéuthu bing thing

Siic manh xi' Iy

Hinh 2. Biéu d® so sanh cac giao thirc lién lac khac nhau
Dinh dang nhi phén doc quyén (Proprietary Binary Format)

VVVYV

Dinh dang nay cé kha ndng linh déng cao va cé thé dugc phat sinh mot cach dé dang

Ting buéc 1ap trinh cho DTDD J2ME - Phan 8



Cac van dé thiét ké irng dung Enterprise khong day ap dung céng nghé Java
Mo hinh 1ap trinh cg ban

Hinh 1 bi€u dién cdu trdc tdng quat cua mot ng dung enterprise khéng day dién
hinh, bao gébm mot thiét bi J2ME va mét server J2EE.

Find best mobile with best price

www.thongtinmobile.com

LCDLUI GCF
{User MIDlet (Networking)
Interface)
RMS (Local Storage)

Hinh 1. Ki€n trdc mic cao clla mot i'ng dung enterprise Java khong day.

Kién trdc cua mot i’'ng dung enterprise phuc vu cac client khéng day ciing tuong tu
nhu cia mot ing dung J2EE chuén:

Mot client 'ng dung s dung MIDP hay dugc goi la MIDlet client, cung cap giao dién
ngudi dung trén thiét bi di ddng. MIDlet giao ti€p v&i mot Java servlet, thudng la
thong qua HTTP, va trén mot kénh truyén bdo mat khi can thiét.

Servlet dich yéu cau tir MIDlet, va tdi lugt nd, gdi yéu cau dén cac thanh phan EJB.
Khi cac yéu cau dudc théa man, servlet phat sinh mot hoi dap cho MIDlet.

Cac thanh phéan EJB, hay cac enterprise beans, bao boc logic nghiép vu cia Ung
dung. Mét trinh chfa EJB cung cdp céc dich vu chudn nhu giao tac, bao méat, va quan
ly tai nguyén dé€ cac nha phat trién cé thé tap trung vao viéc thuc hién logic nghiép
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vu.

Céc thanh phan servlet va EIB c6 thé sir dung cadc API bé sung dé truy xudt dir liéu
va dich vu. Vi du, ching cé thé sir dung JDBC API dé truy xudt cc sd dif liéu quan hé,
hay JavaMail API d€ gdi e-mail cho ngudi dung.

HO trg nhiéu loai client

N&n tang J2EE nh&n manh vao céc thanh phan c6 thé tai st dung. Ung dung c6 thé
dung cac thanh phan nay dé ho trg nhiéu loai client ma khéng (hay it) anh hudng
dén logic nghiép vu chinh ctia (’ng dung. Hinh 2 biéu dién kién tric cua mot (ng
dung vdi client J2ME va client trinh duyét.

LCDUI GCF
(User MIDlet {Networking)
Interface)
RMS (Local Storage)

|
T

Hinh 2. Kién tric mirc cao clia mdt (ng dung J2EE hd trg client J2ME va client trinh
duyét
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Cac van dé khi thiét k& va thuc hién
Ta xem xét mot s6 van dé khi thiét ké va thuc hién cac i'ng dung enterprise khéng
day.

Xay dung Ung dung khong day cé nhitng rang budc dac thu. Va khi thiét ké cac ing
dung khong day, ta sé gap phai ba van dé sau: rang budc thiét ké (design
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constraint), thong diép (messaging), va trinh dién (presentation).

Rang budc thiét k& (Design Constraint)

Han ché& clia cac thiét bj di ddng dan dén nhiéu rang budc khi thiét k& cac ing dung
khéng day. Cac ing dung nay phai cung cdp cac giao dién co ich va tién Igi trong khi
phai d6i mat vdi kich thudc man hinh, kha nang nhap liéu, sitc manh xu' ly, bé nhd,
Iuu trir, va thai gian s dung ngudn pin bi han ché.

Nhat la cac i'ng dung enterprise khong day cang bi rang budc, bgi vi ching dua vao
mang. Cac han ché do mang di déong anh hudng dén ng dung di dong nhiéu hon so
v@i trinh duyét Web thong thudng. Noi chung, cac thiét bi di dong sé gap phai cac
van dé sau:

Do tré cao

Bang thong han ché

Két n6i khong lién tuc

DE& giai quyét cac rang budc nay, client MIDP cé thé sir dung céc cach sau:
Chi két n6i vao mang khi can thiét.

Chi sr dung d{ liéu dung muc can thiét.

Phai cé kha nang s dung khi d& ngat két ndi.

Truyén thong diép

Mac du MIDP khong c6 cac cd ché truyén thong client/server phic tap, nhu Java
Remote Method Invocation (RMI) hay Java API for XML-based Remote Procedure
Calls (JAX-RPC), cac nha phat trién van co thé thiét k& mét giao thirc truyén thdng
diép s dung dinh dang va cach trao d6i theo y minh.

DGi v@i hau hét cac i’'ng dung, HTTP xing dang la mot giao thic truyén thong diép co
ban, va nd dugc ua chudng han so vdi cac phuadng thic truyén thong khac (vi du nhu
dua trén socket hay datagram) vi cac ly do sau day:

T4t ca cac thiét bi MIDP phai ho trg 1ap trinh mang MIDP. Do dé, cac &ng dung chi
dua vao HTTP sé co tinh kha chuyé;n trén cac thiét bi khac nhau. Mat khac, khong
phai tat ca cac thiét bi MIDP déu ho trg truyén thong dua trén packet hay datagram,
do dd cac ing dung s dung cac phuong thiic nay khdng bao dam tinh kha chuyén.

HTTP cé kha nang bao mat tudng Ira (firewall). Hau hét server dugc tach biét khaoi
client di ddng bang firewall, va HTTP la moét trong sG it cac giao thd'c ma hau hét cac
firewall déu cho phép di qua.

Céac API 1ap trinh mang cua Java lam cho I&p trinh HTTP dé dang haon. MIDP hd trg
HTTP 1.1 va cac API dé phat sinh cac GET, POST va HEAD request, cac thao tac
header cg ban, va cg ché luong cho théng diép. Trong khi do, API cho Java servlet,
cung cap kha nang x{r ly HTTP request va sinh cac HTTP response kha manh.

Khi mo6t MIDP client lién lac v&i mot Java servlet thi cac su viéc sau xay ra:



Client ma hoéa application request va déng gdi né vao mot HTTP request. Cac
Content-Type va Content-Length header phai dudc thiét 1ap d& bao dam cac gateway
trung gian xU ly request ding dan.

Servlet nhan HTTP request va giai ma application request. Server hay mot thanh
phan khac (vi du nhu enterprise bean) thuc hién céng viéc xac dinh bgi application
request.

Servlet ma héa application response va déng go6i né vao mot HTTP response.
Content-Type va Content-Length header cling phai dugc thiét 14p ding dé& bao dam
cac gateway trung gian xU ly response dung dan.

Client nhan HTTP response va giai ma application response chira trong doé. Client co
thé thiét 1ap mét hodc nhiéu d6i tugng va thuc hién mot s6 cdng viéc trén cac doi
tugng cuc bd nay.

Thiét ké dinh dang thong diép (Message Format)
Cach dinh dang application request va response |a tuy thubc vao lap trinh vién. Cac
Iua chon raoi vao hai cach sau:

M6t cach la dung dinh dang nhi phan. Céc théng diép nhi phan cé thé dugc doc va
ghi st&r dung céac I6p DatalnputStream va DataOutputStream trong géi java.io.

Trén thuc té, sir dung cac théng diép nay dat dudgc hiéu qua trao ddi bdi vi tai dugc
rdt gon. Chud y rédng dé tiét kiém khdng gian, cac théng diép phai théa man tinh tu
miéu ta (self-descriptive). Do d6, dinh dang cua théng diép phai dudc biét ca & client
va server, va do dé ching gén chat véi nhau.

Cach khac la str dung Extensible Markup Language (XML). Trong khi nén tang J2EE
cung cap rat nhiéu ho trg cho XML (dac biét la trong Web serV|ce), thi dac ta MIDP
khong yéu cau hd trg XML, mac du cac nha phat trién cé thé thém hd trg XML vao
('ng dung MIDP bang cédch két hgp cac thu vién bd sung.

D& phan tich va x{ ly tai liéu XML, cdc nha phat trién cé thé lua chon nhiéu cach thuc
hién, bao gdm hai md hinh x ly phd bién, Document Object Model (DOM) va Simple
API for XML (SAX). (SAX va cac bo phan tich dua trén su kién khac thich hgp han
DOM khi ap dung cho cac thiét bi di dong vdi bd nhd va téc dé x(r ly bi han ché). Cac
thu vién RPC dua trén XML ciling dudc cung cap, bao gobm cac bo phan tich dua trén
dac ta Simple Access Object Protocol (SOAP).

Tuy nhién khi st dung dinh dang XML, ngoai viéc chi phi cho kich thuéc va bang
thong, con cé chi phi khong nho vé b nhd, xir ly va luu tri.

Lién quan dén truyén théng diép, ta cb cac van dé sau:

Lién lac an toan (Communicating Securely) B
Cac client MIDP ¢ thé dua vao mét s co ché gidng cac co ché dung dé ho trg lién
lac an toan giifa cac i'ng dung J2EE va cac client trinh duyét Web.

Server 'ng dung J2EE va nhiéu thiét bi MIDP hd trg HTTP trén Secure Sockets Layer
(SSL). Céc thiét bi MIDP sir dung secure HTTP dé xac thuc véi server va tién hanh
trao ddi an toan véi server d6. Khung két ndi tdng quat (Generic Connection
Framework) trong MIDP cho phép ngugi lap trinh md& két ndi secure HTTP chi don



gian bang cach goi phuang thirc Connector.open() v3i URL bat dau bang https.

DE xac thuc & phia client, cdc MIDP client dua vao viéc xac nhén do U'ng dung quan
ly, c6 thé dua vao cd ché tu déng ky. Néi cach khac, MIDP client gd&i thdong tin Gy
nhiém (vi du nhu tén ddng nhap va mat khau) dén ng dung J2EE, va ('ng dung sé&
xac nhan cac théng tin nay, c6 thé bang cach s dung cd sé dif liéu.

Quan ly giao tac

Nén tadng J2EE hd trg giao tac theo nhidu cach. Cac nha phat trién cé thé quan ly
giao tac mot cach thu cong st dung Java Transaction API, hodac dua vao server J2EE
dé quan ly cac giao tac d6 mét cach tu dong. Enterprise bean théng thudng cé thuc
hién giao tac, nhung cac thanh phan nghiép vu trong tdng Web ciing c6 thé thuc
hién giao tac.

Khi thiét k€ mot MIDP client, nha phat trién nén quan tdm dén viéc giao tac khdng
thé trai qua nhiéu HTTP request (Cac client trinh duyét cling bi anh hudng bdi gidi
han nay). Néu mot request xac dinh bat ky hoat dong nao yéu cau mot giao tac, thi
cac hoat dong dugc xr ly nhu moét don vi nguyén tu; trudc khi tra vé response, tat ca
cac hoat dong déu da dudc thuc hién, hoac khéng cé hoat dong nao dugc thuc hién.

Do d8, néu mdt MIDP client mudn hoan lai mot request, thi né khéng thé dua ra mot
rollback trong request k€ ti€p, bdi vi request k€& ti€p s& nam trong mot nglr canh giao
tac khac. Thay vao dod, i'ng dung phai sir dung mot giao tac bu (compensating
transaction) dé€ hoan lai request dé.

Quan ly loi

Khi server J2EE khdng thé thuc hién request cho MIDP client, né can phai thong bao
diéu nay cho client. Mac du chuong trinh cua server c6 thé s dung cd ché& quan ly
ngoai |& clia Java dé€ xUr ly 16i cuc bd, né khdng thé sir dung cd ché nay dé thong bao
10i cho MIDP client khi lién lac trén mang. Néi cach khac, 1ap trinh vién khdng thé cai
dat mot khdi try-catch trong ma client d& bat truc tiép ngoai lé dugc ném ra tu
server. Thay vao dd, ho phai t6 chirc mét ca ché théng bdo 16i vao giao thirc truyén
thong diép cua ho.

M6t cach 1a danh mét phan ¢ dinh trong mdi response cla 'ng dung cho mot ma
trang thai thé hién Ia request cua (ng dung cé thanh cdng hay khéng. Vi du, khi sl
dung truyén thong diép nhi phan, hai byte dau tién cé thé danh cho ma trang thai s6
nguyén. Khi s dung HTTP, cadc nha phat trién (ng dung cé thé dung ma trang thai
clia HTTP response dé thé hién thanh c6ng hay that bai 8 mic truyén théng. Vi du,
ma trang thai cta 200 (“OK”) c6 thé dung dé& chi thanh cong, trong khi ma trang thai
500 (“Internal Server Error”) c6 thé dung dé chi that bai.

Céc chién lugc vé trinh dién (presentation)

Ngugi dung tuong tac véi i'ng dung cang tap trung va truc ti€p, thi ngudi dung cang
c6 dé dang s dung. Diéu nay cd y nghia dac biét quyét dinh cho cac Ung dung
khéng ddy do man hinh hién thi va kha nang nhép liéu cua céc thiét bi di ddng bj han
ché.

Cac nha phat trién cd thé sir dung mdt vai chién luge dé€ Iam cho cac ing dung khéng
day co6 két n6i mang tang tinh hitu dung han: thuc hién ki€m tra & phia client, cung
cap biéu thj dién tién, cho phép ngdt cac hoat ddng, va ca nhan hda 'ng dung. Ta sé&
nghiéng clru cac chién lugc nay.



Thuc hién kiém tra & phia client

Viéc kiém tra nhap liéu & phia client 1a mdt phudng thirc t6t dé giam viéc goi dén
server. Xét moét form dat hang, cé cac trudng thong tin thé tin dung. M6t MIDlet co
thé khdng thé kiém tra thong tin nay mét minh né dudc, nhung chdc chédn né co thé
ap dat mot s8 phuong cach kiém tra don gian dé xac dinh théng tin d6 cé hop 1é hay
khéng. Vi du, nd cé thé kiém tra tén chl thé khdng thé 1a null, hodc chi s6 thé phai
cd du cac con s6. Néu dif liéu nhdp dudc qua cac budc nay, client sé chuyén chiing
dén server. Server c6 thé xur ly cac cdng viéc phirc tap han, vi du nhu kiém tra sé thé
tin dung dé co that su thudc vé chu thé hay khéng hoac chu thé dé con du tién hay
khong.

Bang cach thuc hién viéc ki€m tra nhap liéu & phia client, cdc MIDlet cd thé tranh
viéc lién lac khdng can thiét dén server. Cac MIDlet c6 thé chi ddng haon dé tranh
viéc nhép liéu khéng hgp 1é. Vi du cb thé gidi han viéc nhép s6 dién thoai bang cach
st dung trudng nhap rang budc s6, do dé cac s6 dién thoai khéng phai la s6 sé
khéng thé dugc g&i dén server.

Cung cap biéu thi dién tién (process indicator)

BGi vi cac hoat dong két n6i mang tén nhiéu thai gian, ’ng dung nén cung cap cho
ngudi dung mét thdng tin phan hdi vé dién tién cua hoat ddng dé. Vi du cd thé dua
ra mot hoat hinh hodc gauge dé biéu thi dién tién. Biéu thi dién tién nay dung cho
cac hoat dong kéo dai, vi du nhu khi download danh sach cac trudng trén mang.

Cho phép ngét hoat dong

Cho phép ngugi ding cé kha ndng ngdt cac hoat dong kéo dai gilp ho gilf viéc diéu

khién ('ng dung. Cac biéu thi dién tién cb thé cé thém mot nlit nhdn ngirng. Biéu thi
nay sé Idng nghe su kién cla nut nhan ngirng, va khi nhdn ndt ngirng man hinh hién
thi s& ngay |1ap tic chuyén sang man hinh trudc day.

Can chd y rang, khéng phai tat ca cac hoat ddng déu cé thé dirng. Vi du, khéng nén
dirng viéc tao mot tai khoan ngudi dung trén server va luu lai trén client. Hai cong
viéc nay nén thuc hién nhu la mét hoat dong chung hoac la khong thuc hién ca hai.
N&u hoat ddng bi ngat, sé& cé thé dan dén su khdng thdng nhat gilra dif liéu cla client
va server.

Ca nhan hda ng dung

Khai niém ca nhan hoa (personalization) chi kha nang mot dich vu thich &ng vai
thong tin ma né biét vé ngudi dung. Théng thudng, nhiéu théng tin clia ngugi dung,
chang han nhu dia chi, m& ZIP, hay mau sic ua thich, s& khong thay déi tir phién
lam viéc nay sang phién lam viéc khac. Bdi vi cac dit liéu nay la 6n dinh, ('ng dung cé
thé dung né dé€ ca nhan hda viéc st dung cla ngudi dung.

Viéc ca nhan hdéa moét dich vu la co Igi vi hai ly do sau:

N6 giam viéc yéu cau nhap liéu. Ngudi dung s& chan néu phai nhap di nhap lai cac
théng tin nay moi lan s dung dich vu.

NG s& rit ngdn dong chay cdng viéc (workflow). Ngudi dung cé thé nhép thdng tin tai
khoan vao lan dau, va client sé gilr lai thong tin dang nhap cda ho. Trong cac lan s

dung sau dd, ngudi dung cé thé Iua chon tu ddng ddng nhdp ma khdéng phai qua man
hinh dang nhap.

Trong khi trang thai phién lam viéc c6 thé xem Ia thong tin tam thdi, thi dif liéu ca



nhan hda sé co tinh bén ving. Luu di liéu bén vitng nay & dau la tuy vao ngudi phat
trién ’ng dung.

Khi quyét dinh luu trir dit liéu cd nhan hoda, cac nha phat trién phai xem xét cac cau
hoi sau:

D{r liéu ca nhan hda cé thudng xuyén anh hudng dén client request khong? Vi du,
'ng dung dat vé sé liét ké cac rap dua vao ma vung cla ngudi dung. Server luu trit
ma vling nay, do dé client khéng can phai gdi lai ma viing mdi 1an né géi yéu cau.
Tuy nhién ciing nén cho phép ngudi ding cé thé bd qua ma vung nay, vi du khi ho
sang tham mot vung khac.

Thong tin ca nhan hda c6 kha nang st dung gilfa nhiéu loai client hay khéng? Vi du,
ngudi dung s dung Ung dung dat vé trén dién thoai di ddng c6 thé muén truy xuat
cung *’ng dung dé qua Web. Khi d6, ho cé thé muén dif liéu cad nhan sé& c san dé
tranh viéc nhap lai né qua Web.

Quyét dinh noi dé€ luu dit liéu cd nhan hda khdéng phai ludn ludn 1a mét quyét dinh
lva chon mot trong hai. DI liéu ca nhan hoda ¢ thé dudc Iuvu chdng & ca client va
server. Khi dif liéu ca nhan hdéa dudc luu chong trén ca client va server, i'ng dung co
thé can phai cé thém mét sd tinh ndng dé déng bd hda dir liéu nay. Cac nha phat
trién dugc khuyén la nén can nhdc dén chi phi cta viéc thuc hién cac tinh ndng nay.
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