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Java
Java ME, nepBas nekuus
e JCP: Java Community Process
o 2 KomuTtera:
= Standard/Enterprise
= Micro Edition
e JSR: Java Specification Request («3anpoc Ha cneundukauuio Javar)
o Cneuundukaums Java
o Wx (JSR-0B) — MHoro, npumep:
= JSR 118: MIDP 2.0/2.1
= JSR139: CLDC 1.1
o Cneuundukaumsa JSR cogepxut - cneuyndukaumm APl B Buge .class gpannos, ¢
KOTOPbIMU MOXHO KOMMUNNPOBAaTb NPUMNOXEHNS
o TpeboBaHua (Hanpumep, peanusaumsa gpyrnx JSR):
Hanpumep, Ha ycTponcTBe He MOXET ObITb peann3oBaH
MMAPI (JSR135), ecnn He peanusosaH CLDC unu CDC

JSR coctout n3
o Cneuundukauyunm
e Habopa TtectoB (TCK=Technology Compatibility Kit)
e DOTanoHHOW peanu3auunu:
o BbInonHsieT Bce TpeboBaHua cneundukaumm
o «[MpoxoguT» Becb Habop TecToB

Kak ckadaTb cneundmkauunto KoHkpeTHoro JSR?

MpocTo! Noém
http://jcp.org/en/home/index n BGuBaem cnesa Homep.

JInoo,

http://jcp.org/en/jsr/summary?id=XXX
Hanpumep, MIDP: http://jcp.org/en/jst/summary?id=118

MpuHumn WORA (WRITE ONCE RUN ANYWHERE)

Cneyndurkauma

TecTel Ha COOTBETCTBUE

chneumdcmnkaymmn (TCK) SraroHHan

peanuaauma
cneyucuragmmn

B npouecce paspaboTtkn JSR y4acTBylOT Tpyn KOMaHAbI:

TCK (TecTbl Ha cooTBeTCTBME creumdumkaumm, technology compatibility kit) — HaxogaT ownbkm B
cneymdukaymm
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Specification — ncnpaesnstoTcs owmnbkm

RI (atanoHHas peanusauus, reference implementation) — peanuaytot cneuymdmkaumo n HaxoaaTt
owmnbkn B TCK 1 cneundomkaumnm

B HekoTOpbIM MOMEHT cneuundunkauns noKpbiTa TeCTamMm 4OCTAaTOYHO MOJSTHO,
n JSR cuymtaeTca rotoBbIM.

C gaHHOro MomeHTa BCe KOMMnaHuu, peanusyoLlme cneundgukaumo, 06s3aHbl

nponTn cepTucmkaumio (opyrmmm crniosamm, nporHaTb Bce Tectbl 4O TOro,

Kak nx peanusauus HayHET npogasaTbhces). [1o npoxoxaeHun Bcex

HeobXxoauMbIX TECTOB YCTPOMCTBY pa3peLuaeTcda ncnonb3oBaTh fioro «Java Compatible»

HeMHOXKO B CTOPOHY - 4TO Takoe curHatypbl API?

UTo Takoe curHaTypbl B HaWeM NMOHUMaHWUN:
PaccmoTtpum knacc java.lang.Object (Haszoém ero O) B cneundumkauymnax CLDC 1.1 n CDC 1.1:

- Obpalaem BHMMaHue, 4to Bce metoabl O B CLDC 1.1 Takke npucytctaytotr B CDC 1.1
- Ectb meTogbl y O B CDC 1.1, koTtopbix HeT B CLDC 1.1

- Het Takoro metoga y O B CLDC 1.1, koTOpbIi men Gbl
Opyron Bo3BpallaeMbIn TUM.

- Cneundukauma noboro metoga O B CLDC 1.1 n CDC 1.1
- He NpoTUBOpeYar.

byoem cuntaTtbh, 4TO cUrHaTypa meTtoga, nons,

Knacca nnu nHtepdgenca — cTpoyka, no Kotopoun aT1oT anemeHT APl ogHo3Ha4HO
noeHTudunumnpyeTca.

Mpumepsi:

- «public final void java.lang.Object.wait (long,int)»

(ectb mB CLDC 1.1 1B CDC 1.1)

«public class java.lang.Object»

«public void java.lang.Runnable.run()»

«public interface java.lang.Runnable»

«public class java.io.File extends java.lang.Object implements
java.io.Serializable, java.lang.Comparable»

JTtoboe Java APl MOXHO paccmaTpuBaTb Kak MHOXECTBOCUTHaTyp (CTpPOro cpaBHMBaTb Hesb3A,
€CTb HIaHCbI!):

Mpumep: EcTb 2 GUbGNNoTeEKn, KOTOopble coaepat knacc A:

B 6ubnuoteke L2 aToT knacc peanusyet nHtepdgenc |, a B bubnmorteke L1 — Her.
Tem He MeHee, Knacc NPUIOXEHNS, YCNELLIHO CKOMMUANPOBAaHHbIN C L1,

O6ynet pabotatb c L2.

HeMHOXXKO O NMHKOBKE KNacCcoB:
[1Ba Buaa NUHKOBKW KNAcCOB:
an/IMepZ €CJIl Ball KO Bbi3Ball MeTOo Kracca KOToporo B runtime Y Hero HeT.

Y nnatgopmbl «KagHas JIMHKOBKa»:
- MNnatgopma He CMOXET 3arpy3nTb BaLl Kracc.

Y nnaTopmbl «NeHMBas NIMHKOBKa»:
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- Baw knacc 3arpyautca u 3anycturcs

- NMpoBepka HanUunsa Bbi3biIBaEMbIX METOJ0B
OygeT npomcxoauTb NO Mepe BbI30BOB. [lonbiTka Bbl3BaTb HECYLLECTBYHOLWNA METOA U TN
MpuBenéT k Bo3dyxaeHuto LinkageError-s.

CrpykTtypa nroboun JavaME peanusaumm Ha nrobom ycTpoucTBe:

Jllobas JavaME peanusauuns
(Bpyrmmm cnoBamu, nobas «Java Ha TenedoHe,
TEeneBn3ope M TMN.») BCErga CoOAepPXKuT:

- KoHdgourypauuto (Configuration) — poBHO ogHy!
(npnmep: CLDC unn CDC)

- Mpodunb (HOMNb UK OAnH).
(npnmep: MIDP nnun PBP)

- OnumoHanbHble (Heobs3aTenbHbIE) NAKETHI.
0 vnn 6onee wwr.
Mpumepsbl: JSR 135(MMAPI), JSR 211(CHAPI).

3adem Tak caenaHo? Npumep

Paccmotpum MMAPI (JSR135): paclwmpeHHasa nogaepxka sugeo/ayamo.
EcTb TenedoHbl, Ha KOTOpbIX «Kene3o» He obnagaet

Heobxoanmbimun ceorcTBamMmM (CKOPOCTb, HaNu4ne sugeonpoleccopa u Tn).
Ha taknx yctponcteax MMAPI peann3oBbiBaTb 6€CCMbICIIEHHO.

KoHdgurypauus (poBHO ogHa Ha yctpouncTse!):
Inbo
- Connected Limited Device Configuration (CLDC) 1.1
- OnucbiBaeT BUPTYanbHY MaLUMHY, 3blK U MUHUMAaTb-
Hble TpeboBaHUA K YCTPONCTBY, HA KOTOPOM MOXHO €€ peanu3oBathb:
- 162 kmnobanta namMaT MUHUMYM
- 16- nnun 32-6UTHLIN NpoLeccop
- Hanu4une Kakoro-nnbo cetesoro (Hanpumep, COM)
UHTepenca.
Inéo
- Connected Device Configuration (CDC)1.1:
- ®annoBas cucrtema
- [latarpamMMHble COKeTbI.
1. 4 merabavta namaTu

VimeeT mecTo cnefytoLlee:
- CLDC 1.1 - nogmHoxecTtBo CDC 1.1 (curHatypbl)
- CDC 1.1 — noamHoxecTtBo JavaSE specification 1.4.2

, ApyrMMun cnosamu, npeanosiaraeTca crneytoLlee:
- Mporpamma, HanncaHHas no cneundukaummn CLDC 1.1,
ByaeTt komnunuposaTtbes ¢ knaccammn CDC 1.1

- Mporpamma, HanucaHHasa no cneundpukaummn CLDC 1.1
bynet paboTtaTtb Ha u Ha CLDC 1.1, mHa CDC 1.1

- HeBepHo, 4TO nporpamma HanncaHHas no cneu. CDC 1.1
6ynet pabotatb Ha CLDC 1.1.
KoHdpurypaums onnceiBaeT Lernble Kraccbl YCTPOUCTB,

(>N

Java
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Ha KOTOpble €€ MOXHO CTaBUTb.

Mpodunb - «kyTOUHEHME Knacca YCTPOUCTB, ONMUCAHHbIX KOHUrypaumemn».
Cneuudukaums npocpuna JavaME:

e - Bkniouaet TpeboBaHus k KOHUrypaumm nnatgopmel.

e - YTO4YHSET cneundmkaumio KoHpurypauumn. MoxeT, Hanpumep, ocnabuTb HEKOTOPbIE

TpeboBaHus.

e -[lobaBnseT cBon cobcTBEHHBbIE TPEOOBAHNA K XapakTepucTukam yCTPOUCTB.
Mpumep:

e MIDP 1.0 TpebyeT Tonbko CLDC 1.0

e MIDP 2.0 Tpebyet CLDC 1.0 nnu CLDC 1.1

Bepcuu .class (knacc) ¢pannos.

NmeeT mecTo BbITb criegyroulee:
e Bce java nporpamMmmbl KOMOUNUPYOTCA B .class dansbl
e BupTyanbHaa mawumHa ncnonHseT .class gannebl
e B knacc danne Haxoantcsa MHGopMaLnsa o ero Bepcum:

ClassFile {
u4 magic;
u2 minor_ version;
u2 major_version;
.}
- Kaxxgas BupTyanbHasi MallnHa NogaepKMBaeT KOHKPETHbIN HAabop Bepcun knacc annos.

- CLDC 1.1 n CDC 1.1 ectb nogmHOXecTBa 1.4.2,
CooTBeTCcTBEHHO Nogaepxusatot Bepcun <= 48.0.

Ecnu ckomnunmposaTtb Kog ¢ nomoubio JDK 1.5,
TO Bepcusa knacc dannos 6yget 49.0.

Komnunupyimnte ¢ noOMoLLbIo
javac -target 1.4 Hello.java

OnuuoHanbHbIN NakeT (0 unu Gonee):
- Cogepxart (kak npaBusiio, MUHMManbHble) TpeboBaHnA

K peanusaumm, Ha KOTOPYH UX MOXHO MOCTaBUTb.
- Horpa yTtouHsieT TpeboBaHnsa KOHurypaumm n npodunsi
Mpumep 1:

Ecnn JSR 75 FileConnection peanuadosaH, T0 (no TpeboBaHuam JSR 75)

- Ha YCTPONCTBE ecTb (pannosasa cmctema
- KOHpurypaums - ato «cynep»mHoxectso CLDC 1.0
(Hanpumep CLDC 1.1 unn CDC 1.0 unn 1.1)

Mpumep 2:
- MMAPI cneumndmkauma TpebyeT, 4ToObl KOHGUrypaunemn Ha ycTpomncTee
6bina CLDC 1.0 (unn nobas, kotopast €€ COAEPKUT)

- TpebyeTca nogaepxka kak MUHUMYM OLHOro NPOTOKOMa
n popmarta megma (Hanpumep, .mp3)
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Mpodcdunu (nM6o ecTtb poBHO OAUH, NNGO HeT)
OcHoBHbIe npocdunu JavaME:

- MIDP (MIDP 2.0/2.1=JSR 118, MIDP 3.0=JSR 271)

OnucbiBaeT TpeboBaHUsA K MOOUINBbHLIM TenecgoHam
- 256+ kb namaTtu, kpome Toro, yto Tpebyetr CLDC
- KK ancnnen (MOXXHO CEHCOpPHbIN),
- XapakTepucTukn: MMHUMym 96x54, 1bpp (He MeHee YeM MOHOXPOMHbIN),
MpnbnnsnTenbHO KBagpaTHbIE NUKCENU.
- TenedoHHas (ITU-T) knasmatypa.
- NoppepxusaeTtca http
- Yactbio cneundumkaumm aensetca OTA/Provisioning:
(BOMbHLIN NEpPEBOA - «A0CTaBKa NPUIOXEHUN NO BO3OYXY»)
- 128k namatn ansa paboTatowiero muaneTa.

- BkntovaeT BcnomMmoraTenbHble Kraccbl Ang:
- paboTbl ¢ gucnneem
(krmaccel B nakeTte javax.microedition.lcdui)
- ABB (javax.microedition.media).
Knaccbl ABB BkntoveHbl Takke n B JSR 135 MMAPI,
Tak yto ABB MOXHO HasblBaTb
«nepeceyeHnem» MIDP n MMAPI.

- Knaccel ans pa6otel ¢ RMS:
Mo-cytn, Record Management System - 370 ManeHbkoe
XpaHunuiie aaHHbIX (persistent storage),
BbpknBeT BbIKIOYEHWE TenedoHa.
Pasvep 8192+ 6anTos.

- javax.microedition.pKki -
Knaccbl — NOMOLLHMKM ONst yCTaHOBKM ©e30MnacHbIX
COE€NHEHUN.

- javax.microedition.midlet — mogenb npunoxeHna ona
MIDP.

3ameTbTe, «mainy (public static void main(String([]))
mogens B MIDP HE NOAAEP>XMNBAETCA!

- Becb I/O (ceTb, hannosas cucrtema un 14)
javax.microedition.io.

O6patute BHMMaHue, knacca java.lang.Object B cneundukauyum MIDP — HET! OH HaxoauTcs B
cneumdumkaummn CLDC.

Personal Basis Profile/Personal Profile (PBP/PP):
e [MpuHTepbI

e HanapoHHMKKN

e LindposBbie TenenpueMHUKN

e Bluray npourpbiBatenu
Bkniovaer:

- Knaccbl paboTthbi ¢ rpadmkon
- CBos Mmoienb nNpunoxeHus: javax.microedition.xlet
(BCe npunoxeHunsa peanuayloT nHTepdenc  javax.microedition.xlet. Xlet)
- CeTb (java.net., javax.microedition.io, HekoTopas a
5
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dDyHKUMOHaNBLHOCTL NpoaybnupoBaHa)
- BesonacHocTb JavaSE (java.security)
- Ectb PE®JIEKCUA! (java.lang.reflect)
- PaboTa ¢ ZIP n JAR apxuBamu

Yctpownctea ¢ MIDP Ha 6opTy:

CxoguTte Ha:
- Mnatdopmbl Sony Ericsson:
http://en.wikipedia.org/wiki/Sony_Ericsson_Java_Platform
http://dwgs3.sonyericsson.com/cws/download/1/724/181/1268293202/
dw-101478-dg_java_me_s60_r3a.pdf
- NMnatdopmbl Nokia: Series40 un Series 60:
http://wiki.forum.nokia.com/index.php/Java_ME_API_support_on_Nokia_devices

- Y3HaTtb, kakue JSR-bI peanun3oBaHbl Ha KaKUX yCTpoMcTBax
http://devices.j2mepolish.org/interactivedb/searchdevices.faces

Moaenu npunoxeHuun

- CLDC/CDC — ecTb 0gHa, HEM3BECTHO Kakas.
MprynHa — 0bbI4HO cneundmkaumm He NCNoMb3YTCA
06e3 npodumnen, B KOTOPLIX ECTb rapaHTMPOBaHHAasi CBOS
OO6bI4HO NpeanonaraeTcs, YTO NOAAEPKUBAETCA TOYKA
Bxopa kak metoa public static void main(String[])

- MIDP: javax.microedition.lcdui.MIDlet (knacc)
- PBP: javax.microedition.xlet.Xlet (nHTepdenc)
- PP:
javax.microedition.xlet. Xlet
java.applet.Applet (knacc)
- JavaTV («cTtaButcs» coBmecTHo ¢ PBP):
javax.tv.xlet.Xlet
- JavaSE: «mainy, java.applet.Applet

AMS: Application Management System

Mo cyTun, 9TO COBOKYNHOCTb CPEACTB, NpefoCcTaBnseMbiX NNaTtopMON, ONUChIBAIOLLNX MEXAHN3M
AOCTaBKM 1 3anyckanporpamm (MpUIoXKeHnin) Ha yCTPOMUCTBO. TePMUH MOXHOYNOTpebnaTe BHE
KOHTeKcTa Java.

Mpumep:
- Microsoft Windows: MOxXHO 06beaANHUTL rpynny onepauuin:
- «YcTaHoBKa/YganeHwe nporpaMmm» B NaHenu ynpasneHus
- Bo3MOXHOCTb 3anycka yCTaHOBMEHHbIX NPUNOXEHUNN Ha3BaTb
ob6beguHeHne «Windows AMS»
- Linux: RPM + mexaHn3am 3anycka npunoxeHumn.

O606weHune noHatua AMS (npumep: Microsoft Office)
- MakeT npunoxenns (Application Package (AP)):

COAEPXUT HECKOJSTbKO NPUNOXEHWI NOC

[ononHutenbHble MeTafaHHble (pecypcbl, BUBIMoOTEKU 1 TN)
- Mpunoxenwne (Application(A)):
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COOEPXNT «TOUKY BXOAa». TO, YTO MOXHO 3anyCTUTb.

- AMS ywmeer:
- YcTaHaBnmBaTh («MHCTannuposatby) AP
- Ypansatb («gemHcTtannuposatb» AP)
- Hantn A B AP u 3anyctutb

- Hekotopble AMS ymetoT naeHtuduymposats AP Ha yCTpOMUCTBE U COOTBETCTBEHHO OBHOBMATL
yepes
yctaHoBky AP.
MIDP AMS — BBeaeHue
- .jar (java application archive): aTo cneynanbHoro suaa
.Zip apxuB. [MaBHOe oTNn4ne — B HEM Bcerga HaxoauTcs
®ann META-INF\MANIFEST.MF. byaem HasbiBaTb
ero npocto MF.

- MF: 310 TekcToBbIM (hann ¢ HEKOTOPbIMU OrPaHUYEHUAMN.
(cneumdmkaums http://download.oracle.com/javase/1.3/docs/guide/jar/jar.html)

- MF Hago HanmncaTb camMoMy, B TEKCTOBOM pefakTope
- .jar MmoxHo 3anakoBatb ytunuton <JDK>/bin/jar.exe

MIDP AMS HasbiBaetca MIDP OTA/Provisioning
MIDP AP: MIDlet suite (Muanet ctouta):

MwgneT crouta cocTouT 13 AByx pannos:
- (o6a3aTenbHbIn):
Jjar dpann () c knacc cpannamm MiDlet-oB 1 BCrioMoraTterbHble Knacc annbi.
Mo cyTu, .jar n cogepxut AP.
jar — 3TO Takou «zip» apxuB
(ecTb ManeHbkue pasnuyns)
MF pgomkeH cogepxaTb cneunanbHble aTTpubyThi!
- (HeobasaTenbHbIN): .jad (java application descriptor):
BcrnomoraTernbHbIN TEKCTOBLIW ddann ¢ onucaHnem
n ccoinkon Ha JAR.

Mpunoxexnue MIDP (MIDP Aplication) — ato MIDlet
- Bce npunoxeHnus (A) pacwmpsioT knacc javax.microedition.midlet.MIDlet
- Kaxxgbin MIDlet B8 MIDP ngeHtuduumnpyetca yepes
MIDlet Suite ID (noroBopvmM 0oTAENbLHO) M MMS Kracca
MiDlet-a.
- B runtime nnatdopma co3gaét ak3emnnsap Hawero
Knacca, aTo 1 ectb Haw MIDlet (Hawe npunoxeHue)

HKunasnenubin umkn MIDLet-a:
- Paused
Bxoa: Tonbko 4to co3gaH, AMS Bbisean pauseApp(), cam MIDlet nssectun AMS Bbi3BaB
NotifyPaused(), startApp(), BbizBaHHbIN AMS, 6pocun MIDletStateChangeException (MSCE)
- Active
Bxoa: Bo Bxoge B Teno metoaa startApp()
- Destroyed
Bxoa: Metopg destroyApp(boolean) BbidaBaHHbIN AMS, ycneLwwHo 3aBepLumnrcs
(He yunTbiBaem cnyyas korga boolean=true n destroyApp() 6pocun MSCE)
- MIDlet nssectnn AMS o ToMm, 4TO OH «ymep», BbidBaB notifyDestroyed()
- Jltob6oe nckntouveHune n3 pauseApp() npuogut k Destroyed!
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JomamHss padora no nepsoi Jekunu JavaME

Ckauaiite cneungukamuun MIDP 2.0 1 MMAPI 1.1
Haitnure Bu3yansHo, B iepeceueHnu 3tux API.

Kaxkune 310 xnaccer?

3aoaua 2

Ckauaiite cnenudukaruun CHAPI 1.0 (JSR 211)
Ckauaiite cnerudukaruu CLDC 1.1 (JSR 139)
Ckauaiite cnerudukaru CDC 1.1 (JSR 218)

OTBeThTE Ha CIEYIOLINI BOIIPOCHL:
2. Bosmoxna mm peenmzanuss CHAPI 1.0 Ha ycrxpoiictse ¢ kondurypamueit CLDC 1.1
3. Bosmorkna nu peenuzanuss CHAPI 1.0 Ha ycrpoiictBe ¢ koHpurypanueit CDC 1.1

3aoaua 3

[TomnbITaliTech HaiiTH onuMoOHaNbHBIN MakeT JavaME, koTopslii TpeOyeT Hanuuue
koHpurypamuu CDC (Ho He pa3pemaer CLDC)

3aoaua 5 (*)

- Cxauaiite JavaME Platform SDK no cceuike http://download.oracle.com/javame/

— Hanumure HelloWorldMIDLet , kotopsrit 6pocut NullPointerException u3 merona
startApp(). 3amycture MIDlet Ha SMyaTOpe U mpunuMTe stack trace
(BBIBOJ POTPaMMBI)
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