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BBELEHME

B HACTOALLIEC HPEMH Ml}ﬁHJlehlE }"C'l'pl.}ﬁﬁ'l'ﬂﬂ MDI'}"'I’ HCITOJIBE30BATLCH HE TOJIb-
KO JUIS KOMMYHHKALIHH, HO H B KOMMEPUECKHX LEMsX Ha npejanpusaTusx. JLis
MNOJAEP/KKH ITHX BO3MOMKHOCTEH pa3padaTeiBalOTCs pa3ziHYHBIE MOOWIBHBIE
MPHIOKEHHA.

JanHoe yyebHoe nmocoOHe npegHazHavueHo 11 paszpaboTKH mporpaMMHO-
ro obecreyenus 118 MOOMIIBHBIX yCTpoicTB, OHO paccyMTaHO HA 110JIb30Ba-
TEIeH, KOTOPBIE ViKe€ HMEKT ONBIT co3gaHuAa Java-npunokeHHid. OCHOBHOH
HEIBIO 1TOCOOMs ABRIACTCH BBE/ICHHE B pa3paboTKy MOOMIIBLHBIX HPHIIOMKEHMIT
Ha rargopmax JZME u Android. Oanako 3T0 He CIpaBOYHOE PYKOBOICTRO.
AKTYAJILHYIO M TTOJIHYIO JOKYMEHTALHIO 110 pa3padoTKe NpHIoKEeHHH MOKHO
HalWTH Ha odmimaneHeIX caiiTax http://java.sun.com/j2me/docs u http://deve-
loper.android.com/index.html.

B neproii mnaBe WM3IOKEHA KpaTKas WCTOPHS PA3BHTHA MODHIBHBIX
YCTPOICTB, JaHO OMUcaHHe MOOMIIBHBIX TEXHOIIOTHH, KOTOPEIE Croco0CTRY-
0T Pa3zBHTHIO MOOMIBHOTO MPOTPAMMHOTO ODECTeyeHMs, NPEeACTABICHA Cy-
MIeCTBYIOMAs Knaccupukauns MoOMIBHBIX NpHIokeHH. Bo BTopoil rmase
OIHCAHBI OCHOBHBIC ATANLl PazpadOTKH MOOMIBHBIX NPHIMKCHHH Ha IJ1aT-
dbopme J2ZME. B vactHoct onucana kongurypauus CLDC u npoduns MID,
KOTOPBIE TIOUICPAKHBAIOT HE3aBMCHMBIC MOOHMIBHBEIC YCTPOHCTRA ¢ HEMOCTO-
AHHBIM (TIPEPBIBUCTBIM ) MOAKITHHYEHHEM K CETH, TAKHE KaK MOOMIIbHBIE Telle-
(onsl. B TpeThei rmare paccMaTpHBAKOTCA BONPOCH! pa3spabOTKH HATHBHEIX
MOOMIIBHBIX npuioxeHui 1 nnardopmel Android. PaccMmorpena crpykrypa
MOOHJIBHOTO TIPHIIOAKEHHS, OMHCAHBI CYUICCTBYIONINE KOMIIOHCHTEI H TIPE/-
CTaBJICHBI MPHMEPHI pazpadoTku npuioxkenHii B Eclipse.

B pesynerare uiyueHHs JHCLHIUIMHEL CTVIEHTBI J0JIAKHB OCBOHTE!

mpyooegble deiicmeusn

* NPUMEHEHHUS MHOOPMALMOHHBIX TEXHOJIOIMH H TBOPYECKOID M0O/1X0/1a
MpH PeIIeHHH CTAHAAPTHRIX H HeCTaHJapTHRIX 3a/1ad4;

HEEOXO00UMBIE YMEHUA

* BpIOpaTh ONTHMAaNBHBIH MPOrPaMMHBIH MIPOIYKT /I8 pelIeHHsa NpHKIal-
HOH 3a/1a4H;

* pa3pabaTkeIBaTh CEPBHCHBIE MPOTPAMMBI M CEPBHCHBIE 000IOYKH NPH pasi-
padoTKe MOOMJIBHBIX [TPHIIOMKEHHII;

HeoDX00uMble 3HAHUA

* HTANOB M TEHACHLUHH PA3BUTHI NPOIPAMMHUPOBAHHA.




1. MOBUITIbHBLIE NPUNOXEHUA
U TEXHONOInK

[Ton modunsnsimu yempoicmeamu NMOHUMAKOTCA JIETKHE, HeOOIBIIOTO
pasMepa (KapMaHHBIE) VCTPOHCTBA, KOTOPBIE MOIYT 4ABTOHOMHO [MOJIKITH-
YaThCA K CETAM CBA3H C OMOILBIO DECTIPOBOAHBIX TEXHOIOTHH.

B nacrosuiee BpeMs NOJL30BATEIAM JOCTYNEH LIHPOKHH CHEKTP MO-
OMIBHBIX YCTPOMCTB 1A pelieHHd pa3Hblx 3aga4. OH BapeHpyeTcs OT 04eHb
HEJIOPOrHX MOOHIBHEIX Tene(hOHOR 10 NMPOQECCHOHATBHBIX KAPMAHHBIX MMEP-
coHallbHBIX KoMnbioTepoB (KIIK) u cmaprdonor. Hapany ¢ dopm-thakTopom
MMEIOTCH Pasnuyus B (PYHKIHOHANLHOCTH H NPOH3BOHTEIBHOCTH, KOTOPELIS
9TH YCTpoiicTBa o0ecneuHBaroT.

1.1. Knaccudpmkauma mobunbHbIX YCTPOKUCTB

CylecTByOT OCHOBHBIE KATEropHH MOOMIIBHBIX YCTPOIHCTB: COTOBbIE
Tene(onsl, MeHIKEPbl, CMapT(HOHbBI, KADMAHHBIC MEPCOHAIBHBIC KOMIIBIOTE-
pol (KITK) 1 KOMMYHHKATODBL.

Comosbim meneonom Ha3bBACTCA NMOPTATHBHOE YCTPOHCTBO, OCHOBHEIM
HA3HAYCHHCM Eﬂ'l'ﬂpﬂlﬂ ABIIACTCA llpﬂﬂﬂE'I'E]EJJEHHE }'C,ll}’l' IOJIOCOBOH CBA3H 110-
cpeacTBoM cOTOROH ceTH. CoroBbie Tene(oHBl VIIPABIAKOTCH ONEPalHOHHOH
CHCTEMOH, KOTOpas He [PeIHA3HAYESHA I8 3aI1yCKaA NPHKIAHBIX [IPOrPaMM.

B HacTosAuee BpemMsa COTOBBIC TeNE(OHBI ABJIAKTCA DECNPOBOIHBIMH YCT-
pPOMCTBAMM, KOTOPBIE Yallle BCErO MCIHONB3YHOTCH HA PhIHKE MOOW/ILHBLIX VCT-
poiicTe. B HexoTophIX eBponeHckHx cTpaHax Oomee 75 % HaceleHMA HMeeT
MOOMIIBHBI TeledoH. B OONbIUMHCTBE CIIYUAEB MCIONL3YETCH [OJ0COBas
CBA3b, HO C MOABICHHEM OECIpoOBOIHOIO NMPOTOKOIa nepeaayn 1aHHbix (WAP)
M BO3MOKHOCTH 0OMEHA TeKCTOBBIMH COODIIIEHHAMH cTanu Oonee pacnpocTtpa-
HEHHBIMH W JIPYTHE NPHI0KEHHA 110 00paboTKe U nepenaye JaHHbIX.

OOB4HO Takoi TenedoH HMeeT HeDONBILIOH MO pasMepy MHUCIUICH (Kak
npaBuao, 0T 4 10 12 cTpok Tekcera) ¢ THNOBOH 12-KHOMOYHOH KIaBHATYPOH
)1 BBOJ1A JaHHBIX, 3’['11 {}I]'}EI.HH EHHA N¢/1a0T COTOBLIC 'l’EJl‘E[lJ!JHbI HEINMOAX0-
JAAIIHMHF JUTH IEI-!:ﬁ-I'Il’.,jl[vfll.'.ZI'!II:l1l T. K. {lﬁhEMh[ JAdHHBIX, KOTOPLIC MOTYT G[—.ITI:. IMoJTY -
YeHbI MJIH BBIBEIEHBI HA JKpPaH, BeckMa orpaHH4eHbl. OCHOBHBIM MMpeHMYyIie-
CTBOM COTOBBIX TEJTE[I][‘.IHDE ABJIACTCH HX MHPOKOC HCIIWIL30BAHHC, HTO
aenaeT UX O4YeHb MOAXOAIMMHE IS pa3padoTKH KOHKPETHBIX MPHIOKEeHHH,
OPHEHTHPOBAHHBLIX Ha LWIHPOKHH Kpyr none3oBarenci. Hanpumep, TakHMH
MPUJIOKEHHAMH MOTYT OBITh: MPOCMOTP KOTHPOBOK aKIIMi, OTYETHI 0 Tpadu-
KE, MOKYIKa OHIIeTa M uTeHHe HOBOCTeH. BO Beex 9THX npuinoskeHuax Tpedy-
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eTcs OorpaHM4eHHBIH HAbOp JaHHBIX, HEOOXOMMMEIX IS TMOJYHEHHSA OMKH-
raeMoro orsera. OJHAKO, €C/AH IJIAHHPYETCH BHEAPEHHE KOPIMOPATHBHBIX
MPUJIOKEHHH, TAKHX KaK TPOJBHKECHHE MPOJaK WIH aBTOMaTH3alHA odcmy-
AHBAHMSA, JIYULIHM BeIDOpOM DyayT DoJlee MOLIHLIE yCTpoiicTBA.

Cotoeele TeneOoHBEI MMEIOT BCTPOCHHBIE OECTIPOBOIHBIE MOAEMEI, HTO
obecrneunBaeT Nerkoe IoJAkadeHde Kk decnpoBojnbiM cetam. [locne nmoj-
KIIOMEHHA MOJB30BATE/Ih MOMKET HCMOJIL30BATE MOJAEM KaK A TOJOCOBOH
CBH3H, TAK M UL NPHIOKEHHH WIH MOCPEIACTBOM DecnpoBOAHON Tene)OHHOM
ceA3H (WTA), nopaepxupaemoi B WAP, 0HOBpEeMEHHO niepe1aBaTh JaHHEIC
H I'GJIU'EDE}I’I'EI CBH3b. [{FIDME TOI'O, COTOBRIC 'I"EJIE[IJI]'HI:-[ HACAIBHO INOAXOAAT JUJIA
0OMeHa TeKCTOBBIMH CcOODIMEHHAMH. TTOCKOIBEKY AIHHA 2THX COOOIIEHHH HE
ll}'.l'EthI_LlElE'l' lﬁﬂ CHMBOJIOBE, TO BO3MOMKHOCTH BBOJA 3THX }-’E’l'pﬂﬁﬂ'l’ﬂ ABJIAHOTCH
A0CTaTOYHBIMH. C JpYyroi CTOPOHBI, TPEHMYILECTBOM ABIACTCA UTHTEILHOE
Bpemst pabotel Datapen Tenedona. OrpaHHUeHHAs MOLHOCTL COTOBBIX Telle-
(hOHOB MO3BONAET IKOHOMHTD 3apAll aKKyMyJATopa (batapeH), 4To NPHBOIWT
K DoJslee jJiMTeNbHONH padoTe 1o cpaBHeHHK) ¢ DoJlee CII0MHBIMH YCTPOHCTBa-
MH, TAKHMH Kak cMapT(oHBl H KapMaHHEIE TIEPCOHANBHBIE KOMIBIOTEpHI. (Oc-
HOBHOH LEJBI 3THX YCTPOHCTB ABIAETCS I'OIOCOBASA CBAA3b, IOATOMY KAueCTBO
roJJOCOBOH CBA3H, MOJKIIOHEHHA K CETH M MEPEIa4vd NakeTOBR MMEET MPHOPH-
TeT NPH HX BeIDOpE.

Henoncepsr HyKHEL 1714 0ODMEHA KOPOTKMMH TEKCTOBBEIMH coo00Ie-
HHAMH ME}K,.'J,_‘;" MOJAB30BATCIIAMH. D'-{EHI:- JACTO 3TH llpHJlﬂ}I{EHHH 'EHI]'}}-'}I{EI-
IOTCA TPOM3BOJAMTENAMH M HE MOJACPHHIHUPYIOTCA. IDTH YCTPOHCTBA BEI-
MOJIHAKT DOABIIYID padOTy MO MOJAKa4YKe JaHHBIX, HO YAaCTO HE MOAXOJIAT
ans Oolee CNOKHBIX NMPHIOKEHHH. DTO YTBEPXKAEHHE BEpHO A DONb-
[IHHCTBA [EeH1KepoB, HO eCTh HeKoTopble HcKIrUueHHda. Hanpumep, RIM
u Motorola npennaraiot Gosee NPOABHHYTBHIE YCTPOMCTBA, KOTOPBIE npe-
A0CTABIAKT BO3MOKHOCTH, noao0Hele KIIK. O0e KoMmaHHH Ha4yHHAIIH C
HCITOJIBZOBAHHA EGﬁETBEHHh[}'{ OIMEPAHOHHBIX CHCTEM, HO C TMOABJICHHCM
maatopmel JZME nepewnn Ha Hee. BeIIH pacuiMpeHbBl OCHOBHBIE BO3-
MOKHOCTH Mojakadkn aanueix yerpoiicts RIM Blackberry m neiimxepos
Motorola Timeport ¢ npuIoKeHHAMH 1A YIpaBIeHHA MepCoOHaIbHOH HH-
thopManmeit U OeCnpoOBOHBIMH HHTEpHET-pHIOKeHuaAMH, Kpome Toro,
MOJIB30BATENAM MpeiarawTcia MNPOJABHHYTEIE BO3MOKHOCTH BBOAA TO-
cpeacTROM cTaHaapTHoH knasuaTypel QWERTY, nogaepxueaued BBo
DONBIIMMH MalbIAMH PYK.

JIng 9THX YCTPOMCTB AOCTYNHO HECKOIBKO MHKPOOpay3epoB, KOTOpLIE
YacTo MPeJoCTABNAKTCA KOMIaHWel, obecrnevupaionied OecmpoBogHOE
nojakmodenne. Jannsie Opayiepel ocHoeansl Ha WAP ¢ nenons3zoBanueM B
KayecTBe A3bIKa pasmerkn WML, Xora Takke [J0CTYIHB HEKOTOpEHIE
HTML-0Opaysepel. [TockonsKy 3TH yCTpoHCTBa MMEIOT yaA00HOE CPEICTBO
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JUI BBOJIA JAHHBIX, OHH CIOCOOHBI 3aMycKaTh OECrpOBOHBIC TPHIOKCHHA,
HANPABJICHHBIC HA COOP JaHHBIX.

Onuoi U3 caMbIX yI00HBIX (DYHKUHH NEHIAKCPOB ABISETCA TO, YTO OHH
BCEr/a MOJAKIKUYeHbl K OeclpOBOJHOH CceTH, Cle/loBaTellbHO, BCErjla ecThb
A0CTYMN K npHAo#eHHI0. JlIoCTaTOYHO OTKPBITH NMPHIOKEHHE, KOTOpoe Oyaer
10 Mepe HeoOXOAMMOCTH Iepe/laBaTh JaHHble. ITO BO3MOMKHO, [OCKOJbKY
YCTPOHCTBA MCIONB3YIOT CETH C KOMMYTAIIHEH MakeToB IIPH ABHOH nepeaqe
JAHHBIX, 4 HE CHEMHHYTHYIO [epellady, Kak B CeTaAX ¢ KOMMVTallueH KaHa-
0B, 2Ta 0cOOEHHOCTE TpedyeTcd NpH MOJYYEHHH CTPaHHIl, IEKTPOHHOH
MOYThl H JAPYIrUX BHIOB CcOODIEHHH, a Takke ABISSTCH y,uﬂﬁuﬂf{ MpPH HC-
MOJB30BAHHH OCCHPOBOIAHBIX HHTCPHET-NPHIOKEHHH. Kpome Toro, y4HTHI-
Bas, YTO ITH YCTPOICTBA BCErja NOJAKIKYEHL! K ceTH, Daraped MoryTt pabdo-
TaTh HEPEIKO B TCUCHHE HelenH 0e3 noa3apaakH.

Hpocmute cmapmepornvt HA3LIBAKOTCA TAK [OTOMY, YTO OHM oDecreuu-
BAlOT BO3MOJKHOCTD 3alyCKa JOKAIbHBIX MPHI0KEHHH, a TAK/KE BBIMOTHEHHA
3BOHKOB. Kak u BeD-rened)oHbl, 3TO, PexIe BCEro, IojloCoOBLIe yeTpoiicTia,
[MOITOMY BBEIOODP JIOJKEH OBITH OCHOBaH Ha BO3MOKHOCTAX IOJIOCOBOH CBA3H.
[lopepsxka NPUIOKEHHH HECKOIBLKO JIMMHTHPOBAHA H3-3a OIPAHHYEHHOIO
obbeMa XpaHeHHA, MOUIHOCTH 00padoTku M paszmepoB oTobpaxenus. Ouu
MOXO0kH Ha BeD-ycTpoiicTBa Mo QopmMe H pasMepy JIHCIUIEA, HO MO3BOJAKOT
MPHI0KEHHAM padoTaTh JIOKaJAbHO, He TPeOYA MOJKIYEHHS K CeTH,

OnHO#M W3 riaaBHbIX ocoDeHHOCTEH cMapT(hOHOB ABIASTCA HX IPOCTOTA.
MOKHO HCTIONB30BATE YCTPOHCTRO, He DECIOKOACE O PACIIHPEHHH KOH(HTY-
pauuu. Kpome Toro, mockoJjbKy yCTpoicTBa HMEKT O4YeHb HeDonbluMe Mmpo-
ECCOPLI H MAJIO NMaMATH, OHU crnocoOHBI paboTaTk HECKOILKO JAHEH Ha 0/1-
HOM 3aps/ie aKKyMyJIaTopa.

Y nonp3oBaTeneHd ecTh BO3ZMOMKHOCTE PACIIHPHTE BO3MOMKHOCTH YCTPOH-
CTBa IIYTEM 3arpy3kH HOBLIX npunoxeHuii. IIpoHssoauTeni MOOHIBHEIX Tele-
thoHOB M OECTTPOBOAHBIX YCTPOHCTE CO3IAIOT NEKTPOHHBIE BHTPHHBI, HA KOTO-
pbIX pa3pabOTYHKH MOTYT MPEICTABHTL CBOM MPUIIOKEHHA 1UIs 3arpy3ku.
ITHX YCTPOHCTB B OCHOBHOM HCHoib3yercs mnatdopma Java 2 Micro Edition
(JZME), na daze xoTopoii pazpadaTbIBatoTcA MOOHIIBHBIE TIPHITOAKEHHS.

Ha peinke DecrnpoBOHBIX MPHIOKEHHH HIET JIBHKEHHE B CTOPOHY 0O-
JIe€ COBMECTHMBIX YCTPOHCTB B BH/€ BBICOKOKA4YeCTBEHHBIX Hpogheccuo-
HAIbHBIX cMapmgonos. Beayume npoH3BOINTENH COTOBBIX TenedoHOB,
prmodas HTC, Nokia, Sony Ericsson m Motorola, pazpabarteiBaroT ycTpoii-
CTBd, KOTOPBIE OPHEHTHPOBAHEI HA KOPNOPATHBHBIH PHIHOK, 00eCNIeYHBAIOT
BO3MOKHOCTE /IJIS TOJIOCOBOI CBA3H M HHTE/UIEKTYaJIbHBIX KIHEHTCKHX
MPHIOKEHHH, JTO JEeN4eT UX XOPOUIHM Bhlﬁupnm JUIA TIOJTB30BATENEH, KO-
TOPBIE HE XOTAT HOCHTH C COOOH HECKONBKO YCTPOHCTB U MOACPKKH
PA3JIHYHBIX MTPHIOKEHHH.



@opMa cMapTipoHa ABIACTCA CPEIHEH MEKIY COTOBRIM Teae(oHOM H
KAPMAHHBIM IIEPCOHAUTBHBIM KOMITBHITEDOM. Gﬁh['—l]-l[} OHH UMCHYT MEXAdHH3M
(pun-Ton g oTo0pakeHua Ha BECh dKpaH H Knapuatypy. B 3akpeitoM BHIE
OHH BBINISAAT KaK OONbLIOH coToBbIi TenedoH ¢ THIOBOH 12-3HauyHOl Kia-
BHATYPOH M HEOOJABIIMM IKpaHoM. B OTKpEITOM BHJE MMEIOT IKpaH pa3zMe-
pom o1 640 = 200 no 320 x 240. IIpoueccopsl B 3THX yCTPOHCTBAX J10CTATOY-
HO MOIIHEIE, YTOOB! 3aNyCTHTE CIO/KHBIC JTIOKAJIbLHBEIC NTPHIOKEHHSA, 4 TAKKe
POJABHHYTBIE DECNPOBOJAHBIE HHTEPHET-NIPHIIOKEeHHA. bpay3epsl s 3THX
YCTPOHCTB YacTO HMEIOT MOJACPAKKY LBETHOH rpadMKH W MyJIbTHMEIHa
¢ ucnois3osanuem nubo WML-, nudbo HTML-s3bIKk0B pazmeTku.

CwmaptoHsl, Tak *Ke Kak NeHLKEPbl H COTOBLIE TeNe(OHBI, MOT'YT HC-
HNOJIB30BATECH B TCUCHHEC HCCKOJIBKMX .LI,HE:IT‘I Hd OJHOM '3E]I}H.L[E aﬁﬁymyumnpa.
Jlo HemaBHEro BpeMEHH YCJIYTH, MpeaocTaBRIfeMbie 1A cMapT(oHOB, ObLIH
ME.JIDHE[C’I'FIE.HEEIEMBIMH. llonwzosarens He Mor ,.L[l_'}ﬁﬂ.lilrfl'l:- III}HJIGH{EHHH HI1H
M3MEHHTE COJEP/KAHHE, JOCTYIHOE Ha ycTpolcTee. B Hactoduee Bpems 1no-
CHEAHHE MOACIH cMapT(OHOB NpeIaraloT IMOJHOUEHHYH ONEepalHOHHYE)
CHCTEMY C JIOCTYITHOH NaMATEIO TS NIPHIOKEHHH CTOPOHHHUX pa3padoTYHKOB.
Haubonee pacnpocTpaHeHHbIE ONEPAUHOHHBIE CHCTEMBI B cMapr(oHax —
Android, 108 1 Windows Phone.

Kapmanunotii nepconanoustit komnotomep (KIIK) — 1o nmopratusHoe
YCTPOHCTBO, HA KOTOPOM IIPeAyCTAHOB/IEHA OINEpallHOHHAS CHCTEMa, TMO3Bo-
JIAHO A }'C'I'EIHHHJ]HHH'I'I:- H BBIINOJIHATE IJPHEJIH,.'_I.HI:.IE: IJFIDIT.IEIMMI:.I.

KITK, pasmepom ¢ na/IoHb (Har@donnsie), B HACTOALIIEE BpeMs 3aHHMa-
FOT OCHOBHOE MECTO Ha PbIHKE MOOHIBHBIX YCTPOHCTB. OHH NpenocTaBIsT
MOIBL30BATENI0 BO3MOKHOCTE ceHcopHoro Beojaa. Ilo dopme KIIK naxopsres
MEKIY KapMaHHBIMH KOMIBHOTEpaMH W cMapT(OHAMH, Kak MPaBHIIO, C LIBET-
HeIM VOA-3kpanom. Hanaponusie KIIK MMeOT BO3MOMKHOCTHE MIHOBEHHO
BKJIHOYATECA/BBIKIOYATECA, T. K. OHH HE Mepe3arpykKarTcs Mepe] UClob30-
BaHHCM. E-D_TI BINTHHCTBO ITOCIICIHHX }'T.ZT[JDEETE TAdKMKC HMCHT BCTPOCHHBIC
DecnpoBoaHble MogeMbl i OecnpoogHol ceA3H. KIIK 0e3 BcTpoeHHOro
MO/IEMA, KAK TPABHII0, HMEIOT CIIOT, B KOTOPBIH OSCIPOROIHON MOIEM MOKET
OBITE TOIKIKYEH.

]'IHMG[‘.IHEE PACTIpOCTPAHCEHHBIMHE Hd 2TOM CETMCHTC HABJIANOTCH F‘alm
1 Pocket PC. B Hactoswmee Bpemsa Palm-ycrpoiicTBa ABIAWOTCA JHAEpaMH
PBIHKA B ATOH KATErOPHH, XOTA HX JIOJIS COKPALAETCH, MOCKOILKY B YCTPOii-
crBa Pocket PC nobaeuan Oonblie BO3MOKHOCTEH, KOTOPBIE XOPOLIO MOAX0-
AAT JU18 KOPHNopatuBHBIX noaes3oeareneii. Kak Palm, tak u Pocket PC umeror
CEHCOPHBIE IKpaHbl CO BCTPOSHHOH MOAAEPKKOH pacrno3HaBaHWS CHMBOJIOB.
Palm-ycTpoiictBa 10CTYNHB KaK B MOHOXPOMHOM, T4K H LIBETHOM BH/AX,
BTo Bpema kak KITIK o6wubo npeanaraior mperHele 2KpaHbel, Palm-
YCTPOHCTBA, KAK NMPAaBHIIO, HECKONBKO MEHBIIE, YeM KapMmanuwie [TK, 4yTo no-
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3BOJIACT MX JIETKO HOCHTHL C COOOM, MOCKOIBKY OHH MOTYT OBITH NIPHKpPEIIE-
HbBI K IMTOACY HIIH HAXOQJHTECH B H[)I]Td]EJ'IE- Kak [MPABHITO, OHH BCCAT OKOJIO
225 rpaMMoB.

Xors no gopme Palm-yerpoiicTrsa MOryT ObITh HIPHBICKATEILHBIMH, HX
MPOH3BOIMTEIBHOCTE M BO3MOKHOCTH XPaHEHHWA JaHHBIX HacTO HE Ha JOJIHK-
HOM ypoBHe. MHorue Palm-ycrpoiicTea Da3zupyrTCA HA ONEpalHOHHON CHC-
Teme oT 8 40 32 meradaiT odulero odbeMa NaMATH H ¢ IpoLeccopamMu, pado-
tarouMi Ha 33 MI'n wim  menswie.  [lockolbky 3TH  [PUIIOMKEHH
CTAHOBATCA Bce DoJiee COBEPIICHHBIMH, OHH TPeOyIOT OONBILIEr0 XpaHWIHILA
JdHHBIX H BBIYMCIIHTEIBHOH MOIIHOCTH JUIA }-’,‘J,DEJIE’I'HGP'EHHH 'I]}EEGHEIHHH
npuio#keHni. Kpome toro, nmockosieky Java-npHIo:#KeHHS pa3BepTBIBANOTCS
HAa 3TUX yCTpoicTBax, OHHM Takke TpedyroT DosblIeld MoWHOCTH i 0Opa-
DOTKH TpeDoBaHMH BHPTYANEHOH MammuHel Java (JVM) ¥ cBA3aHHEIX C HEH
npunoxenunii. Hosoe nokosienue Palm-ycrpoiicTs, paborarwuiee Ha onepa-
HoHHOH cucteme OS 5.0, npeononeno 3TH TPYJIHOCTH € NOMOIIBIO MEPexo-
na Ha ARM-npoueccopsl, paborarouue Ha yacrore 206 Ml w.

boneummucTRO yerpoicers Ha Daze Pocket PC umeror aydmme xapakre-
pucTHKH. [loclienHHe ycTpoicTBa HA PhIHKE HMEKT JIOCTATOUHYH) Ollepa-
THBHYIO NaMATh BMecTe ¢ X-Scale npoueccopamu, paboTalomuMi Ha 4acTo-
Te oT 400 MI'11. JlononHuTenbHble BEIMHCIUTENBHBIE MOIIHOCTH TPEOYHOTCA
nns 3anycka onepannonHoi cuetemsl Windows CE, koTopas momHee, qem
Palm OS. OgauM H3 HENOCTATKOB MOBBIILIEHHONH MOIIHOCTH #ABIACTCH €e
BIMAHHE HA noTpedlienue IHepruu akkymyiartopa. Palm-yerpoiicTea yacto
MOTYT paDOTaTk HECKOIBKO AHEH Ha OJHOM 3apsajae Oarapew, B TO BpeMA Kak
yerpoiicrsa Pocket PC 00BIvHO JTOMKHEL 3apAKaTLCH €KEIHEBHO.

[leppoHavalbHO PBIHOK 3THX YCTPOHCTB OBLT OPHEHTHPOBAH Ha CO3-
JAHHE MNEPCOHANTBHOTO 111«1(1][:-{;!13(;-1“{;: MOMOIIHHEKA, OTCHaA W HA3BAHHC
«KITK». Palm 3axsatun orpomusiii peiHoK KIIK, npeaiaras HHTYHTHBHO
MOHATHBIH MOJIBL30BATENLCKHI HHTEp(eiic s nocTyna K o0uuM npHio-
KEeHHAM, TAKHM KaK KalleHIapH, CIIMCKH KOHTAKTOB H CIHCKH Jes. Takoii
ILIHPOKHH CHEKTP NMPUMEHEHHsA, HAPAJY ¢ OTHOCHTEIBHO HU3KOI CTOMMO-
CTh, TNpojomkaer Aenate Palm OS npuenekatenbHbIMH 18 MHOTHX
nonaws3zosatenei KITK,

Yerpoiictea Pocket PC npumuim Ha pbeIHOK Ha HECKOJIBKO JIET MO3KE
Palm. Onun npennasHaueHsl 18 ayJUTOPHH, KOTOpas HIeT 0oraTelii nojb-
30BaTEIbCKHH HHTepdelic ¢ MyJIbTHMEAHHHBIMH BO3MOKHOCTAMH. Kpome
TOTO, YCTPOHCTBA TAKIKE HAIIEIEHBI HA TeX, KTO coOMpaeTcs MCnojb30BaTh
nmaket Microsoft Office.

Jlns Toro utoObl Donee YeTKO pasivdarh UX noTpedHUTENBCKHE H KOpIopa-
THBHEIE Npeanoxenus, Palm coznanu nea cydOpenna yerpoiicts: Tungsten
u Zire. Cemeiicteo Tungsten npoaykumu Palm npeanasnaveno jna MT-cne-
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I[HAJIHCTOB. JTH PEIICHHA COYETAIOT MOIIHBIC annapaTHeIC W MpOrpaMMHbIC
BOIMOAHOCTH JJIA PASPCIICHHA CIOWHBIX 3d/1d. CEMEﬁGTEﬂ ZiI'E MNpPOJAYKIIHH
Palm manparieHo Ha MOTPeOHTENBCKHI PBIHOK, TIpeaiaras HHU3KHE ICHEI
Ha YCTPOIHCTBA ¢ NPOCTBIMU B UCIIOJIL30BAHHH KOHCTPYKLHAMMU.

CnenyeT OTMETHTh, YTO COBPEMEHHBIE COTOBBIC Tele(OHBI TaKKe TMo-
3BOJISIKOT BBINOJIHATH NPHKIAHbIE [IPOrpaMMbl (NpHiokeHus). Pasauua co-
CTOHT B TOM, 4YTO B CIY4a€ C COTOBBIM Tele(OHOM MOKHO TOBOPHTH JHIIL
0 paboTe nporpaMm ¢ OrpaHHYeHHOH (PYHKUHOHAIBHOCTLIO, 3alVILIEHHBIX
B CIICLHAILHO BBIJIEICHHOH H30/HPOBAHHON cpele (Tak HA3BIBAEMOH Mecoy-
Huue). B cnyuae co emaprdoHaMH B KOMMYHHMKAaTOpaMH (DYHKUIHOHAIBHbIE
BO3MOKHOCTH TIPOrpaMM MPaKTHYECKH HE OrpaHH4CHBLI, HapHMEp B IJIaT-
tpopme Android, npu KenaHum, MOMNKHO 3aMEHHUTHL JAXKEe MPOIPAMMHBIA MO-
Iyik COTOBOTO TenedoHa,

Ecnu pazpenenune na KIIK u renedonsl sBisercs o4eBHIHLIM, TO pas-
NTHYHE MEKIY cMapT(oHaMH U KOMMYHHKATOPAMH MEUICHHO YMEHBIIACTCH,
Camo ke pasjelleHHe NPOM30LUI0, UCXO/A8 U3 TOr0, HA KAKOH OCHOBE BO3-
HHKITH T€ HJIH HHBIC YCTPOHCTBA:

o  Kovmynuramopw — 310 KIIK, B koTophie Ob1a nodagiieHa noyiepHKa
COCIMHEHHA C ceTAMH cBA3K. [IpuMepomM KOMMYHHMKATOPOB MOTYT
CIAYAUTH YCTPOHCTBA TMOJ YIpaBAeHHEM OMepalHOHHOH CHCTEMBI
Windows Phone.

o Cuapmghonsr — 310 COTOBBIE TenedOHbl ¢ ONEePAlHOHHOH CHCTEMOH,
MPHCMOCODISHHONH /118 3anmycKa CTOPOHHHMX mnpunokenuii. Knaccuue-
CKMM MPHMEpOM cMapT(OHOB ABJIAKTCH YCTPOHCTBA HA OCHOBE Ofepa-
HHOHHOI cHeTeMbl Android.

Ha puc. 1.1 rpaduuecks nokazaHo, Kak COOTHOCATCH 3TH KaTerOpHH
MOOHJILHBIX YCTPOHCTB.

CmapthoH

KOMMYHHEATOPR

Puc. 1.1, Kamecopuy Motuwabusix vempoucme
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OcHOBHBIM (PAKTOPOM, KOTOPBIH B HACTOAIINI MOMEHT MO3BONACT pas-
JEMHTE KOMMYHHKATOPBI M cMapT(OHEI, ABIACTCA PazjiHuHe B NPHHIMNAX
BBO/a MaHHBIX. CTaHgapTHBIM cpeacTBoM BBoda naHHeix aua KIIK u, coor-
BETCTBEHHO, KOMMYHHKATOPOB SBJIAETCH CEHCOPHBIH 3kpad. B cmaprdonax
CEHCOPHBIC IKPAaHbI HE UCIIOIB3YIOTCA, 8 B KAYECTBE OCHOBHOTO HCTOPHYECKH
[IPHMEHSAETCH KJIABHATYPHBII BBO/L.

Onnako pake Ta pazHHLA MEJIEHHO, HO BEPHO MCYE3aeT: MOABUBIIHI-
ca B 2007 roay Apple iPhone, KoTopblii Ha MOMEHT BBIITYCKA HE TMOEPHKH-
BaJ]l BO3IMOKHOCTH YCTAHOBEH JOMNMOITHHTCIBHBIX ITPOTPpAMM H, COOTBCTCTBCH-
HO, MOI' ObITb OTHECEH K KaTeropHH «TeseOHb», HMEN MOAISPHKKY
ceHcopuoro eeoja. ITonmynspHocTs aTOr0 TenedoHa NpHBEaa K TOMY, HTO
KpPYIHEHIIHe KOMIAHHH, co31aniue cMapT(OHLl, BHEJAPHIIM BO3MOKHOCTh
CCHCOPHOTO BBOAd HaHHBIX T4 CBOHX HHEIT(I')':I[}M. B menom, HCnoJls30BaHHE
ocobeHHocTel (hpopM-(paKTopa TOro HiH HHOro MODH/ILHOIO yCTpoHCTBA 10-
3BOJIACT CO3/aBaTh MHOTO(YHKI[HOHAIBHEIE TTPHIIO/KEHHA.

1.2. KOMMYHWKaLUMOHHbIE TEXHONOrUM

Bosuuknoeenne MHTEpHETA NpeBpaTHIIO MMEPCOHABHBIH KOMIIBHOTEP U3
ABTOHOMHOTO YCTPOHMCTBA, KOTOPOE MOKET pabOTaTh HCKIIHHTENBHO ¢ MPO-
rpaMMaMi M JaHHBIMH B €0 MaMATH, B YHACTHHKA JIOKABHBIX W T100albHOH
KOMIIBIOTEPHBIX CETEH, KOTOPOMY JOCTYIHBI COBEPIIEHHO HOBLIE 00BEMBI
NaHHBIX H QYHKIIHOHAIBHEIE BO3MOAKHOCTH.

B konue 90-x roaoB npouuioro BeKa Ha PhIHKE MOABHIMCE TEPBELIC
rHOpHIBl KapMaHHBIX MEPCOHANBHBIX KOMIBOTEPOR M Tele(oHOB —
Handspring Visorphone wuau Ericsson R380 (puc. 1.2). YrtoOw umeTh
MpeicTaBIeHHEe O TOM, KAKOH MYThb 3a 3TO BpeMA NPOULTH MOOHIBHBIE YVCT-
polcTBa, HEOOXOJAHMO OTMETHTh, YTO [EPBOE M3 YKA3aHHBIX YCTPOMCTB
OBLI0O HE KOMMYHHKATOPOM, & OTA€JbHOH NPHUCTABKOH, MOJAKIOYaBLISHCA
Kk KIIK na ocHose Palm OS; a sropoe, xork H padorajno Ha OCHOBE olepa-
HoHHOM cHucTembsl EPOC, He no3BonAne yCTaHOBKY CTOPOHHErO Mpo-
l'PﬂMMHﬂI“{} I}EEEIIEHEHHH.

Puc. 1.2, Ericsson R38(0)

CGBPCMEHHHC TCXHOTOTHH 1O Mepeaayc IJaHHbIX PACCMOTPCHEBI HHAKC.,
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1.2.1. Crangapr GSM

Ha ceroguamHui neHBE caMbIM pacipoCTpaHHEHBIM CTAHAAPTOM COTO-
BOil cBsA3n B mupe sBiasercsa crangapr GSM (Global System for Mobile
Communications). CornacHo nauueiM Accoumranun GSM, emy npuHaziexar
0K0J10 82 % pheIHKA r7100aNbHOM CBA3H.

Bcio uctopuio pa3zBuTHA MOOMIBHBIX CETEBBIX TEXHOIOTHH, KOTOpas
Deper cBoe Hayallo BO BTOPOH MOJIOBHHE MPOLUIONO BEKa, MOKHO pPa3ieliuTh
Ha TPH nokojaeHus (tadum. 1.1).

Tadmuua 1.1
Horonenua MoOuIbHBIX CEMESHLY MEXHOTOS U
[Tokonenue 1G 2G 2.5G 3G
Flamano 1970 1980 1985 1990
pa3zpaboTOK, T.
Peanwnzaums, r. 1984 199] 1999 2002
AHATOTOBLIH S oLLIAS
CTAHOAPT, CHH- |UH(pOBOI cTan- MKOCTL eLIc DOIbIIas
XpOHHAS Nepe- | AapT, No/LIepik- ’ EMKOCTE,
Cepauch na4a JaHHBIX Ka KOPOTKHX CO- Egﬁ?;z CKOPOCTH
cO cKopocTeio  |0Dmenni (SMS) pei no 2 Mbout/c
- JTAHHBIX
1o 9.6 kour/c
o AMPS, TACS, | TDMA, CDMA, GPRS, WLDMA,
Cranpaprsl NMT 1 1 GSM. PDC EDGE, CDMAZ2000,
p- ) IXRTT UMTS
Ej;‘ap“”a Ka- 1.9 k6ur/c 14.4 k6ut/c | 384 kOur/c | 2 Méur/c

IHepsoe nokonenue (1G)

EBporielickuM CTaHIapTOM COTOBOH CBA3H IEPBOr0 IOKOJIEHHs CTall
NMT (Nordic Mobile Telephone system). Ero okonuatensHsie criennduka-
LUK OBLIH NPHHATEL B 1978 roay nsTei0 CKaHJAMHABCKUMHU cTpaHamu (laHu-
eil, @unnanauei, Menanauneit, Hopeerueii u eeuneii). Crangapt NMT saB-
NSeTcs CTAHIAPTOM AHAJIOIOBOH COTOBOH cBA3M M padoTaer B JMAanas’oHe
yactoT 453,0-457.5 MI'u, uenonesysa no 180 kananos cesa3u no 25 k' kam-
Abli. Paguyc aeidcTBus oiHOH DA30BOMH CTaHLUMH A0CTHraeT 5—25 KM B 3aBH-
CHMOCTH OT HAarpy3ku Ha Kaxayro u3 Hux. B 1983 rogy Owina paspadotana
MoO/lepHH3HpoBaHHas Bepcus NMT-900 (nepsas yCIOBHO Ha3blBalach
NMT-450), padorapmas va yactore 900 MI'u. Beixon odHoBieHHOTO cTaH-
,H,El]'.l'l'El MHO3BOJIHI }’MEHLLI.IH'I’T: ]'IEIEMEPI:.I 'I'EJIE(I:)UHHI:JK Ellllﬂpﬂ'l’ﬂﬂ, d TaKxe 10-
OaBNTE HECKOJIBKO HOBBIX CCPBHCOB. TeM HE MEHEE CITYCTS HEKOTOPOE BpeMs
NMT 0Obl1 3amMeHeH Ha Oojiee nporpeccuBHele UHdpoBLIe cTaHaapTel. Bros-
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HE €CTECTBEHHO, YTO TMEPBOE MOKOJICHHE COTOBOH CBA3H HE CMOTJIO ¢ HHMH
KOHKYPHPOBATEL, T. K. HCCMOTPA Hd TO, HTO KAHCCTBO HHE:UIDF{JB{JFI ﬁﬂﬂl’lp{}-
BOJHOH CBA3H B LICJIOM OBIIO YIOBJIETBOPHTEIBHEIM, Pa3roBOP MOKHO OBLIO
JIErKO [EpexBaTHThL U paclunpoBath,

Bmopoe noxonenue (2G)

I IpyuHIMIIHAIEHO HOBBIM MOAX0JA0M K [epeiaue HH[lJD]'.IMELLHH (B wacr-
HOCTH l'{}JlﬂCEl} OT/IIHYANOCE BTOpOC [NOKOJIICHHE MOOHJILHBIX EGMM}"HHI{HLI,HH —
Ha ocHoBe HH(ppoBeX cTraHaapToB. B Eepone Ha emeny NMT npuien cran-
aapt GSM, KoTopblii pUMeHseTcA Mo HacTosAmee Bpems. Llndposol cran-
AapT MpeanoaaraeT, 4TO TojJoc YeI0BeKa Ternepk MPOXOIHT OUH(PPOBKY (KO-
auposanue). MHeIMH clioBaMH, 10 KaHany cBA3d, Kak W B 1G-cranpapre,
NEPEadcTCd MOIOYIIHPOBAHHAA HCECYUHIAA HACTOT4, HO YAC HC dHAITOTOBBIM
CUIHAIOM, a8 UH(POBBIM KOIOM.

Buenpenune uudposoro crangapra npuBeso K BO3HHKHOBEHHH) HOBBIX
CEepPBHCOB, CaMBIM H3BECTHBIM M3 KOTOPBIX ABAACTCA CEpPBHC OOMEHa KOPOT-
KMMH cooDIneHHAMH (SMS).

OauH M3 CYyIIECTBEHHBIX HEJI0CTATKOB CeTeH COTOBOH CBA3H CTaHIapTa
GSM — HHM3Kad CKOpOCThb Nepejavu JaHHbIX (MakcHMyMm 9.6 xOut/c). Opra-
HH3AIHA ITOr0 MPOoLecca ToXke ObLIA JaleKa 0T COBEPUICHCTBA: JUIA Tepe/ia-
UM JaHHBIX ﬂﬁﬂHEHT}" BbLAC/IAICH OJAHH roJIOCOBOH KaHall, a ﬁHJIJIHHl' DC}"I.I.I,'E-
CTBJIAJCH, HCXOA H3 HI}EMEHH COCJHMHCHHA.

Bmopoe ¢ nonosunoii nokoaenue (2,5G)

Jlna paciiMpeHHa BO3MOMKHOCTEH Nepelayd NaHHBIX MMOCPEACTBOM Cy-
mecteyrommux GSM-cerelt Obta pazpabotaHa yciyra NakeTHOH mepejlaqyu
panneix no paamokanany GPRS (General Packet Radio Service). daa nepe-
naun ganHelX B GPRS nHauanu MCnons30BaTHCS OJHOBPEMEHHO MHOIME Ka-
Hallbl CBA3H B llay3dXx MCHIY IIE!I:IE,'J,EL:IE!H pPEYUH, HTO MNO3ZBOJIHIO YBCIHYHTL
CKOPOCTB M MPOH3BOAUTE YYET H OMIATY YCIYT (OMTHHT ) IPOMOPLUHOHATIBHO
00beMy nepenaHHoH HHpOpMaLHH. B cBA3H ¢ MHHHMAIBLHOH IPHOPHTETHO-
cThi0 GPRS-naketos npwu 3soHke coeaunenue no GPRS Bpemenno npuocra-
HABIHBAETCA WIIH 00pBIBACTCA.

Mmenno noaeaenue GPRS nossonuno peanwmszosare mobunabHbiM HMH-
TEPHET, NMPEAOCTABHE BO3MOKHOCTE NMOJYYAThH JOCTYN K IMoDanbHOH CeTH
C COTOBLIX TelehOoHOB, cMapPT(HOHOB H KOMMYHUKATOPOB. TeM He MeHee CKo-
pPOCThL NEpeJaun JaHHbIX npH uenois3osaHuu GPRS Hesbsicoka. Oduuuans-
HO MakCHMalbHBIH ero mpeaen paseH 115 kOut/c, a B peanbHOCTH 0OMeH
HH(pOpMaLHei Tpon3BogHTCA He OblcTpee, YeM Ha ckopocTH 40-50 kOHT/cC,
4YTO B JBa pa3a MEHbUIE TECOpPeTHYecKoro Makcumyma. Ilo ceroausumiHum
MEPKAM TAKOH NMPOMyCKHOH CIOCOOHOCTH HEe XBATHT 1A HOPMaILHOH pado-
Thl B c€TH MnTepHeT.
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B kauecree pemenus 3ol npodnemsl ObUIa paspaboTaHa TEXHOIOIHS
EDGE (Enhanced Data rates for GSM Evolution), koTopyr HHOIZ1a OTHOCHT
K oTaensHOMY nokolneHuw — 2.75G. EDGE aenserca pacmmpennem GPRS
M He MOKeT cyulecTBoeaThk oTae/lbHO 0T GPRS. ['maBHoe paznuyue mexay
GPRS u EDGE - B Henone30BaHHH HHOH MOIYJIAUMOHHONH CXEMBI Ha (PH3H-
YECKOM YPOBHE, YTO MO3BOJHIO JIOCTHYE MPOMYCKHOH CIMOCOOHOCTH IIpH-
MEPHO BTpOE Dosbie, yeM B TexHonorun GPRS.

Tpembe nokonenue (3G)

Tepmun 3G vcnonb3yeTcs UIA ONMHCAHHA CEPBHCOB MOOMIBHOH CBA3H
CTAHJAPTA CIASAYIOUIEr0 MOKOJSHHA, KOTOpbIe obecrneunBaoT ODonee BbICO-
KOE KayecTBO 3BYKad, a TAK/KE BBICOKOCKOPOCTHOH moctyn B MuTepHer u
Dvl_‘;"th-'I“l-lME,'J.HﬁthE CCPBHCDBI. MoOuIbHBIE CeTH TPETLEIO MMOKOJICHHA OTIIH-
4alTCcA OT CeTeH BTOPOro MOKOJEHHA ropa3no Ooneliel CKOpOCThIO Tepe-
JauH JaHHBIX, a TAKXKC Donee HIHPOKHM HEEDPUM H BBICOKHM Ka4CCTBOM
MPe10CTABIACMBIX YCIYT.

AOTH CYLIECTEYCT MHOI'O PA3IIHYHBIX HH'I'EI}IIPE'I'EILIHH TOoro, 4ro npei-
crapaseT codoi 3G, eIMHCTBEHHBIM ONPEIC/IEHHEM, MPHHHMAEMBIM YHHBEP-
CAJIBHO, ABJIHCTCH OLPEACIICHHE, DII}-’EJIHE[}EEHHDE MEH{,LI,}"HEIFID,.'J,HbIM HHCTH-
TyToM anektpoceasdn  (ITU). ITU, paborarwommid ¢ nOpoMBIILIEHHBEIMH
OpraHu3aluaMH 10 BCEMY MHUPY, OIpelelseT H YTBepHAdeT TEXHHYECKHe
TpeODOBaHMA W CTaHAAPTHI, a TAaK/KE MpaBHIa HMCIONb30BAHHA CIEKTpa A
cuctem 3G B pamkax nporpammbel  IMT-2000 (International Mobile
Telecommunications-2000). IMT-2000 — aTo pexomenmainuu, paspaboTaH-
Hble MesIyHApOIHBIM HHCTUTYTOM 3JIEKTPOCBA3H, KacarwlUiHecs BOIPOCOB
MCTOJIB30BAHHA YACTOTHOTO CIIEKTPa H TEXHHYECKHX 0COOEHHOCTEH 1A BCe-
I'o CeMeHCTRA CTAHIAPTOB 3-10 NOKOJIEHHS. PE:]CDMEH,.‘J,E.LI.HH OIHCBIBAKOT ITYTH
IBOJIOIHH CYIIECTBYIOIIMX B MHPE CTAHIAPTOB 2-T0 MOKOJCHHA B CTaHIap-
Tel 3-ro. ITU tpebdyer, urtober cern IMT-2000 (3G), nmomumo npouMx
CBOHCTB, oDecrneyHBany YAy4IIEHHYIO €MKOCTB CHCTEMBI H 2(P(PEKTHBHOCTE
HCIOJIL30BAHHA CHEKTPaA AJIH CHCTCM 2G u HOAACPHHBAIHN CEPBHUCHIL HIEPE1d-
YH JAHHBIX CO CKOPOCTAMH — MHHHMYM 144 xOuT/c, npH MCMOAB30BAHHH B
MOOHIIBHOM peKHMe (He B NMOMEIIeHHAX ), H MakcumMyM 2 MouTa/c, B He Mo-
OMIBHBIX YCIOBHAX (B MOMENIEHHAX ),

OcHopeiBasgAck Ha ATUX TpeboBaHuAx, B 1999 roagy ITU onobpun narte
pannounTepdeiicor g cranaaproB IMT-2000 kak uyacTe peKOMeHIalHi
[TU-R M.1457. KmouepeiMi ctanu aea cravgapra 3G: UMTS (Universal
Mobile Telecommunications Systems — yHuBepcanbHas MODHIBHAA Tee-
KOMMYHHUKAallHOHHAA CHCTEMA), MOJAepAKHUBacMas EBPONEHCKHMH CTPaHaMH,
u CDMA2000 (Code Division Multiple Access — MHOKECTBEHHBIH TOCTYT
C KOJIOBBIM pa3/ie/leHHeM KaHaJIOB), CTOPOHHHKAMH KOTOPOIl TpaJHLIMOHHO
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apnAoTcea azvarckue crpadel W CIIA. B npuHumne, »TH aBe TEXHOJIOTHH
MPpCAnJIaraioT dBd PA3JIHUYHBIX TTOJXOId K OPradnzalHH ﬁﬁTEﬁ 3(}, PEBOIIH)-
HoHHBIH (UMTS) ¥ asomoumonnsi (paznosuanoctd COMA: CDMAZ2000,
CDMAZ2000 IX, CDMA2000 IX EvDo). DBOJHOUHOHHBI MYy Th 1OJApazyMe-
BACT COXPAHEHHE HACTOT M MOCTENEHHBIH MEPEeX0] K HOBBIM TEXHOIOTHAM
MyTEM HapalHBaHUA TeXHHUYECKHX MollHocTeil oneparopa. UMTS — cosep-
IIEHHO HOBBIH CTaHIApT, B TO BpeMs Kak pasHoHaHocTH CDMA, npemio-
#eHHble 108 3G, ABIAKOTCH PAa3BUTHEM ViK€ JKCIUTYATHPYROLLEHCH B MHUpE
TEXHOJIOTHH BTOpOro nokoaenus cdmaOne (1S-95).

Beero cywecrsyer tpu ocHoBHbiX crangapra 3G: UMTS (Universal
Mobile Telecommunications Service), CDMA2000 1 WCDMA (Wide
CDMA). Bece OHH HACTpOEHBI HA NAKETHYH Mepeady JlaHHbIX H, COOTBETCT-
BEHHO, HA padoTy C UH(POBLIMH KOMOBIOTEPHLEIMH CeTAMH, BKIw4as HMu-
'J'EPHE'I'. CKDF:['_'IC'I'I:- IIEI:IE,HEI_'-IH JAHHBIX B HOBOM I[MOKOJEHHH E'I"HH,'J,E.ITI'[}E MO-
#er pocturate 2,4 Mout/c. DTO MO3BOMHMT YAVYIIHTE Ka4decTBO 3BYKA,
a Takxke J0DABHTEL TAKOIH CePBHC, KAK BHJIE03BOHOK.

1.2.2. Texnonorusa Wi-Fi

B ocnose WLAN-TeXHOIOrHH NEKUT NPHHLMIN BBICOKOYACTOTHOH pa-
AHOCBA3H MERTY y3lamMe ceTH. B kadecTBe y3na CeTH MOKET BBICTYMNAaTh
KAK OTJeNbHBIH KOMNBIOTEP, HOYTOVK Man KIIK, Tak w cneupansHoe yeTpoi-
CTBO — «TOYKa jgoctyna» («Access Point»), obecrnievyrBaromiee 10CTyN K Ka-
densroMy cermenTy cet Ethernet, MutepHeTy Ham ApyroMy KOMIBIOTEPY.

CneumnansHele ctangapTel 11s WLAN-cereil pazpabateigatorca MHeTH-
TYTOM HHKEHEPOB M0 MIEKTPOTeXHUKe W wiekTponuke (Institute of Electrical
and Electronics Engineers), Oonee u3BecTHbiM moja addpesuatypoil [EEE.
[Teperiii cranaapt IEEE 802.11 nns OecnpoBOAHBIX NTOKANBHBIX CETEH ObL
npuHAT B 1997 roay. OH nogpazymesan padoty oDOpya0BaHHA HA 4YacTOTe
2,4 I'T'u co ckopocrsimi 1 1 2 Mout/c. CrannapT paspadarbisalics B TeUeHUE
7 NeT | Mo3TOMY KO BpeMeHH MPHHATHA YKe He MOI COOTBETCTBOBATHL BbI-
POCLIHUM NOTPEOHOCTAM.

Hoselli  pacmimpeHHblii BapuaHT cTaHjgaprta, HaszanHbeld 802.11b
(802,11 High Rate), Owin npunat B 1999 roay. C Toro BpeMeHH dDecrnpo-
BOJHBEIC CETH M Ha4daad pabotartk Ha ckopoctax a0 11 Mout/c, 4yTo ObLIO
COIOCTABUMO 110 CKOpOCTH ¢ 00bluHbIMU ceTsiMH Ethernet. Takas ckopocts
MO3BOJKIIA CYIICCTBEHHO PaclIMpPHUTh OOJIACTL NPHMEHEHHs OecnpoBo-
HBIX CeTeil M IIOJHATh YPOBEHb 3ajay, JUIS KOTOPBLIX CTAll0 BO3MOMKHBIM
ucnonb3oBanne WLAN.

B tom e 1999 roay Oblla co3jlaHa He3aBUCHMas MEKIyHapOHas
opranuzamua Wi-Fi Alliance (Wi-Fi — cokpamenne ot Wireless Fidelity),
3aHuMaromasics ceprudukauneid Ha cosmectumoctse WLAN-yerpoiicTs
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OT Pa3/JHYHBIX TIPOH3BOMTENCH. JTa opraHu3aiua o0BLeIHHACT TpaKTHYe-
CKH Beex Beaymmx npoussoautencii — Intel, IBM, Cisco, HP, Dell u ap. B
HACTOALIMH MOMEHT B Hee BXoauT bonee 200 komnanui, H yxe donee 1500
yeTpoHeTs nonyunid ceprudurar Wi-Fi ¢ MomenTa Hauvana cepruukaluu
B Mapte 2000 rona.

Toproeas mapka Wi-Fi rapaHtupyer COBMECTHMOCTE 000PYI0BAHHA OT
pa3HeIX Tpou3BoauTenci. IleppoHayanbHo B HOYTOYKAX MCIOIL30BAIHCH
ananrepsl crangapra 802.11b, nosromy nororun Wi-Fi yacro accounupo-
BasicA MMEHHO ¢ 2THM ctangaproM. Ceiiyac nog Wi-F1 noHumMaerca mo0oH
u3 cranaapros 802.11: a, b wiau g.

1.2.3. Crannaprel nepenaun 1anubix IEEE 802.11

CymecTByer HECKOIBKO pasHoBHaHOCTeH WLAN-cerel, KoTophie pas-
TUYAKTCA CXEeMOH OpraHM3allMH CHUTHAla, CKOPOCTAMM Mepeadd JaHHBIX,
pagHycoOM OXBaTa CCTH, & TAKKC XAPAKTCPHCTHKAMH pagHONepelaTyHKOB
1 pUEeMHBIX ycTpoiicTB. Hanbonelee pacnpocTpaHeHHe noay4yuin decrnpo-
Bojaubie cetH cranaapta [EEE 802.11b, IEEE 802.11g u IEEE 802.11a. Hx
CpaBHeHHE TIpe/cTaBIeHo B Tadm. 1.2.

[Tepeeivu B 1999 roay Owiim yrBepiaensl cneuuduranmmn 802.11a
1 802.11b, ogHako HauOoABIIEEe pacrpoCTpaHEHHE TOAVYHIH YCTPOMCTBA,
BEITIOJIHEHHBIE 1O cTanaapTy 802.11b.

Tabnuua 1.2
Cmanodapmel IEEE 802.11
; CrenudukalHm
AAPAKTEPHCTHEH |
[EEE 802.11a IEEE 802.11b IEEE 802.11¢g
Cropocts 110 54 M6ut/c 11 M6ut/c 10 54 Méut/c

[epciaif JaHHBIX

B 3akpeITRIX
TIOMEUIEHHAX:

12 M (54 MouT/c),

B 2akphITEIX
MOMEICHHAX !
30 M (11 Mout/c),

B 3aKpBITEIX
MOMEIIEHHAX:
30 m (54 MouT/c),

Paccroamme 91 M (6 MBur/c). |91 M (1 MBut/c). |91 m (1 Méur/ic).

1 CROPOCTH B oTkpeITEIX MoMe- | B OTKpRITEIX noMe- | B OTKPBITEIX oMe-

rnepeaaqu P p P

TAHHBIX [LICHHSX B MPEJieNax | WEHHSX B PEACNaX |MICHHAX B NpEenax
MpAMOH BUANMOCTH: |IPAMOH BHIUMOCTH: | IPAMOH BHIMMOCTH:
30 m (54 Mowut/c), |[120m (11 Mout/c), | 120 m (54 Mourt/c),
305 m (6 Mbur/c)  |460 m (1 Mowut/c) 460 M (1 Mbout/c)

PaGouas :?52';‘15 ssorry 24T 2.4 T

JACTOTA . ! (2,4-248351 Ty [(2.4-248351Tu)

U 5,725-5,8251Tn)
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B cranmapre 802.11b npumMenserca MeTo] MIHPOKOTIOIOCHOH MOITYJIA-
IIHH ¢ NpAMBIM paciuupenreM cnektpa — DSSS (Direct Sequence Spread
Spectrum). Becs padbouyuii nuanason aenurcd Ha 14 kananos, pasHeceHHBIX
Ha 25 MI'u jaiist MCKIKYeHHs B3aMMHBIX noMex. JlaHHele nepeaarores 1o oj-
HOMY M3 ITHX KaHaJloB 0e3 rnepexkinYeHns Ha apyrue. Bo3moxHo oHOBpe-
MEHHOE HCIONb30BaHHE BCeero 3 kaHaloB. CKOPOCTb NEPENaYH JaHHBIX MO-
AKET ABTOMATHYECKH MEHATHLCA, B 3aBHCHMOCTH OT YPOBHS IIOMEX H
I'}EIEC'I'HJHHHH MEH{,,.'_I.}" llEpEﬂﬂ'I"'-:IHRﬂM H IIPHEMHHH[}M.

Crapgapt IEEE 802.11b obecneunpaer MakCHMalBHYIO TEOPETHYECKY O
ckopocTb nepegaun 11 Mour/c, uro cpagHUMO ¢ 00BIYHOH KabellbHOMH CeThbHO
10 BaseT Ethernet. Ognako takas CKOpOCTE BOIMOKHA JHIIE MPH YCIOBHH,
UTO B JAHHBIH MOMEHT TOIBKO O0OHO WLAN-yCTpOHCTBO OCYIIECTBIAET [1e-
penauy. Ilpu yBenwyeHHH 4YHCIa MOJL30BATE/ICH TMOJ0Ca MPONyCcKaHWA Jie-
JIMTCH Ha BCceX W ckKopocTb padorel najgaer. HecMorps Ha patuduranuio
cranaapra 802.11a 8 1999 romy, oH peanbHO Ha4aa NPHMEHATBCA TOIBKO
¢ 2001 ropa. JdaHublii cranaapT vcnoias3yercs B ocHoHoMm B CLIA u flno-
HiHH. B Poccun 1 EBpone oH HE NOAYYHI LIHPOKOTO pacnpocTpaHeHHs.

B cranpapre 802.11a ucnonesyvercs OFDM-cxema MOIyIsIHH CHI'HA-
1a — MYJIBTHIUICKCHPOBAHHE C© pa3fe/icHHEM [0 OPTOrOHAIBHBIM YACTOTAM
(Orthogonal Frequency Division Multiplexing). OCHOBHOH IMOTOK JaHHBIX
pasjenAeTca Ha pAll napaie/lbHBIX MOANOTOKOB C OTHOCHTEIBHO HH3KOH CKO-
pﬂﬂ'l'hlﬂ IJEI:IE.L[EI'-IH., H Jajec 1JIH UX MI}LL}"JIHHHH HCII{I'II:B}"E'I'EH CGG’['EE’I'E'I"E}"I'D'-
IIee YHCI0 Hecyluux. B cranpapre onpeaeneHsl TPH 0043aTEILHBIE CKOPOCTH
nepeaavH gaHueix (6, 12 u 24 MOuT/c) M nate gonoaHuTensHbIX (9, 18, 24, 48
u 54 Mout/c). Takxke UMEETCH BO3MOKHOCTE OJIHOBPEMEHHOIO HCMOIbL30BA-
HHA JBYX KaHAJIOB, YTO 0DecrevyHBaeT yBellH4eHHe CKOPOCTH BBOE.

Cranmapr 802.11g okonwateapHo Obl1 paTHOHUMPOBAH B HMIOHE
2003 roga. OH geasercda galbHeidmel paspadorkoil cneundukanun IEEE
802.11b u ocymecTRAAET Nepeaady JaHHBIX B TOM K€ YacTOTHOM jHana-
30He. OCHOBHBIM MPEUMYILIECTBOM 3TOI0 CTaHAapTa ABIAETCA YBEIHYECH-
HAas MPONYCKHAA CMOCOOHOCTE — CKOPOCThL NMEPEJauu JdHHBIX COCTABIAET
no 54 MoOut/c nmo cpasHenurw ¢ 11 Mour/c y 802.11b. Kak u IEEE
802.11b, noas cneumpHKalUg NPEIYCMATPHBACT HCIOJIB30BAHHE JHAIa-
30Ha 2,4 I'T'u, HO 111s yBeNMYEeHHA CKOPOCTH MPHMEHEHa Ta e cXxeMa Mo-
AyIAsSUMH cHraana — uto v B 802.11a — oproroHansHoe 4aCcTOTHOE MYIIBTH-
nmaekcupoBanue (OFDM).

OcobeHHOCTBI)  JJAHHOTO  CTAHJIAPTA ABASETCA  COBMECTHMOCTh
¢ 802.11b. Hanpumep, anantepsl 802.11b moryTt padorats B ceTsax 802.11¢g
(Ho npu »ToM He OwicTpee 11 Mout/c), a ananteps 802.11g MoryT cHH-
AKAaTh CKOPOCTh nepenadu gadHelx 1o 11 Mout/c gisa padoTel B cTapeix ce-
tax 802.11b.
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Ceiiyac meayrca paspaborkd HoBoro cranmapra WLAN IEEE
802.11n. On pomxen paborath BiaBoe OwicTpee, uem 802.11a u 802.11g,
Ha ckopocTH ot 100 Mout/c no makcumanbHoro 3uadyenua 540 Mout/c.

1.2.4. llporoxoa Bluetooth

Bluetooth — TexHolorus 0ecrpoBOJAHOH CBA3H, co3laHHas B 1998 roay
rpynmoi komnanuii: Ericsson, IBM, Intel, Nokia, Toshiba. B nactosmee Bpe-
Mst paspadoTku B obnacti Bluetooth senyres Bluetooth SIG (Special Interest
Group), B koTopyto Bxojat takxe Lucent, Microsoft u muorune npyrue.

OcHoBHoe Ha3zHaveHwe Bluetooth — obecneveHHe >KOHOMHYHOMH
(c TOYKH 3peHHA TOTPeOJAEMOr0 TOKA) W JICHICBOH paaHOCBAIH MEKIY
pazaUYHBIMH THIAMH IEKTPOHHBIX YCTPOMHCTB, NMPHYEM HeMalloe 3Haue-
HHE MPHAAETCH KOMIAKTHOCTH JIEKTPOHHBIX KOMIIOHEHTOB, 4TO JAeT BO3-
MOKHOCTE NpuMeHAThs Bluetooth B ManmoradbapuTHBIX yCTpoiicTBax pa3zme-
POM C HAPYYHBIE YACHI.

Hutepdeiic Bluetooth mo3zeonser nepenapatk rojaoc ¥ gaHHselie. s
nepeauy JaHHBIX MOTYT OBITH HCIOJBL30BAHEI ACHMMETPHYHBIH H CHM-
METpHYHBIH MeToabl. PaboTtawmuii Ha dactote 2.4 ['Tu npuemonepenar-
yuk (Bluetooth-uun) no3soaser B 3aBUCHMOCTH OT CTENEHH MOIIHOCTH YC-
TaHABIHBaThL CBA3b B npeaenax 10 wan 100 merpos. PazHHua B paccTOAHHH,
OesycinorHo, ODonbIIAd, 0/IHAKO coeauHenne B nipeaenax 10 meTpoB no3Boss-
€T COXpPaHHTh HH3KOE 3HepronoTpedieHHe, KOMMAKTHBIH pa3Mep M J0CTa-
TOYHO HEBBICOKYI) CTOMMOCTE KOMITOHEHTOB.

OnHMM W3 BBITOHBIX MOMEHTOB B pealH3aliMi 3TOH TEXHOIOTHH SABIA-
erca pabouwmii auanazon yactor — 2,45 I'T1; 910 TaK HA3LIBAEMBIH HHKHHH
auanazoH, obo3Havaemelii abdOpeswatypoit ISM (Industrial, Scientific,
Medical), ans paboTel NPOMBILIUIEHHOTO, HAYYHOTO H MEJIHIHHCKOTO 0D0pYy-
aoBaHuA. OH paspellleH K CBOOOJAHOMY HCIIOJNB30BAHHKO [0 BCEMY MHUPY,
H A III}HMEHEHHH CHD'I'BE'I'E'I“E}'I'DLLI,HK }’E'l‘pﬂﬁﬂ'l’ﬂ HE 'l'pﬂﬁ}-"ﬂ'f[:ﬂ HOIOJIHH-
Te/IbHBIX JIHLUEH3HH H pa3peLieHHi.

Beero cyumectByer TpH KOMMepdeckHe BepcuH npotokona: 1.1, 1.2
u 2.0. Bee onn obpatHo coBMmecTuMBl apyr ¢ apyrom. B 2004 roay k npoTto-
kony Bluetooth 2.0 Owina podaenena ¢yukuns «Enhanced Data Ratewn
(EDR), nozpon#Bmas yReIHYMTE CKOPOCTE MEpeiadH JaHHEIX BTPOE.

Knaccos B Bluetooth Tpu, u orBevaroT oHM 3a paauyc aeiicTeus ajuarl-
Tepa/moayns: class 1 (mo 100 m), class 2 (mo 10 m) u class 3 (mo 1 m). On-
HAKO HEOOXOJMMO YUHTBIBATL, YTO JAJIBHOCTEL JACHCTBHA B Clydyae TEXHO-
noruu Bluetooth — noustHe BeckMa abcTpakTHOe: crabuiabHas pabota
criapeHHbIX yerpoicTs Ha paccTosHun 10 nan 100 MeTpoB (B 3aBHCHMOCTH
OT KJacca) MoxkeT ObITh o0ecrnedyeHa TOJBKO B HICAJIBLHBEIX YCIOBHAX, KO-
'I'DI'H:-[E B pﬂﬂ}lbﬂﬂﬁ HH3IHH llFrE.I{'l'l'I'-l'El:l{H HEJOCTHAHUMBI. i{pﬂ'ME TOIO, eCJIN
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oHO ycTpoiicTBo noaaepxueaet Bluetooth class 2, a npyroe — class 1, 1o
d]}’l{HIIH{JI-IHp{,]BHTb OHH CMOT'YT JIMIIE Hd PACCTOAHHH 0O ”,} MCTPOB.

PYHKIIMOHABHOCTE YCTPOHCTB 10 JaHHOMY TPOTOKOJIY pealn3yercs
¢ HenonszopaneM npoduieit Bluetooth. Hpodguau Bluetooth — 1o ceoeodpas-
HBIH MeXaHu3M, o0ecnedyHBalOMH (YHKIIHOHHPOBAHHE CBA3ZKH JBYX H DoJee
Bluetooth-ycTpoilcTB: eciii Kam10e H3 HUX NOJUIEPKHBAET O/IMH W TOT K€ [po-
¢k, onpeaenennsii B cnemmdukanyni Bluetooth, To onm cMoryT B3anmoeii-
CTBOBATL EﬂUl'HE’l‘C'l’E}’IﬂLLI,HM UEPHEE}M. TE-['_'IIJE-'I"H'-IE.".-EKH CAHHCTBCHHBIM o0s3a-
TEBHBIM TTPO(HIEM, KOTOPEIH noaepxueaercs modeiM Bluetooth-momynem,
spisiercs GAP (Generic Access Profile) — npodmnes odbwero gocryna. Onnako
7e-(akTo K HEMY B MMOJABIAIONIEM OONBIIHHCTBE CIIYYacB 100aBiIAioTCH eie
TpU npodmis, HeoDXOAUMBIE UL OPraHU3alMK [EPEJaul JaHHLIX: PodHIIbL
nocnenoratensHoro mopta SPP (Serial Port Profile), npotokon npunomkenus
onpejeneHus npeiaraeMelx cepsucos SDAP (Service Discovery Application
Profile) u npoTokon onepaimn KnueHT-ceppep npu odmene obwexktamu GOEP
(Generic Object Exchange Profile). [Tomumo BellenepeuHciieHHLIX poQuei,
Bluetooth-ycTpoiicTBO MOMKET MOIIEPHKNBATE KAKOH-THOO W3 JICBATH OCHOBHEBIX
WJTH JIBEHAJILATH JIOMIOJIHHTE/IbHBIX IpodHIeii.

1.2.5. Oprann3auus decnpoBoJHbLIX ceTeil

Beitensior jaBa Buja opraHusaimd  OecnpoBoansix  cerei:  Ad-Hoc
1 Infrastructure Mode. Pesxxum Ad-Hoce asnserca npocrelilied CTpyKTYpoi Jo-
KAIBLHOH CeTH, NPH KOTOPOH Y3Nbl CETH (HOYTOVKH HIH KOMIBIOTEPEI) CBA3LI-
BAKOTCA HalpAMyH Ipyr ¢ apyrom. Takas crpykrypa yvaoOHa 114 OBICTPOro
pasBepThIBaHuA cereil. [Ina ee opranuszauum Tpedyercs MHHHMYM 0DOpY/10Ba-
HHA — Kax bl y3en JomkeH ObITh 00opyaoBad ananrepoM WLAN.

B pexume Infrastructure Mode y3nel CeTH CBA3aHBI JPYT C JPYTroM
HE HallpAMYH, a 4depe3 Todky goctyna (Access Point). Paznuuaror aBa pe-
AHUMA B3aUMOAeHCTBHA ¢ ToukaMu goctyiia — BSS (Basic Service Set) u ESS
(Extended Service Set). B pexxume BSS Bce yaibl cBA3aHel MexkIYy co00i ye-
pe3 OJHY TOUYKY JIOCTYIIA, KOTOPas MOMKET MIPaTh pojib MOCTA /Ui COeHHE-
HHA ¢ BHEIIHEH KadenkHOH ceThio. Peikum ESS npencrasnser cobod odbe-
JAMHEHHE HECKOIBKHX TOYEK JOCTYIA, T. €. HECKONBLKHX ceTeil BSS, B atom
cay4dae TOYKH JOCTYNa MOTYT B3aHMO/IEHCTBOBATHL M ApYT ¢ aApyromM. Pacmim-
PEHHBIH pekHM y100HO HCHOJIB30BaThL TOIA, KOrjia HeodXoaumo o0beau-
HHTE B OJIHY CETh HECKOJIBKO NMOJB30BATENCH HIH MOAKIIOHYHTE HECKOJIBKHX
[IPOBO/IHEIX CETel.

Basxueim Bonpocom npH oprasuzanmd WLAN-ceteil saBnsercs nanb-
HOCTb MOKPLITHA. Ha 3ToT napamerp BiaHseT cpa3y HECKOJIBbKO (PaKTOPOB:
1) wHcnonesiyemas yactora (4em oHa OoJbILE, TeM MeEHbIIAd JaJlbHOCTH

AeHCTBHA PATHOBOIH);
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2) HanW4YMe Tperpaj MEKIY Y3IaMH CceTH (pa3lTH4HbBICE MaTepHAIBl TO-
PasHOMY MOTTIOMAIT M OTPAKAKT CHIHAJIBI);
3) pexum dpyaknponuporanns (Infrastructure Mode mim Ad-Hoc);
4)  MOLHOCTL 0OOPYI0BAHMA.
Ecnn paccMmaTpuBaTh MIealbHBIE YCIOBHA, TO 30HA MOKPBITHA C OIHOM
TOUYKO# J0CTYIa OYAeT HMETh CIIEAYIOIIHNA CPeIHHI PaiuyC NOKPBITHS!
o cetk crangapra IEEE 802.11a — 50 w;
o cerd 802.11b u 802.11g — nopsaaka 100 m.
3a cueT YVYBeIMYEHHMS KOJIMYECTBA TOYEK [0CTyma (B peKHMe
Infrastructure ESS) MO#HO paclidpaTh 30HbI NOKPBITHA CETH HA BCHY HE0O0-
XOAMMYIO 00J1acTh OXBaTa.

1.3. NMporpammHbie nnathopms|

PaspaboTka ¥ BRIMOJIHEHHE MTPOrPaMM Ha MOOHIIBHBIX YCTPOHCTBAX BhI-
MOJHAKOTCA € MOMOIIBIO KOMIUIEKCA MPOrpaMMm (onepanHoHHas CHCTEMA,
[POMEKYTOUHOE NPOrpaMMHOE OOeCHeYeHHE W KIKUYEBLIE TPHIIOKEHH ),
KOTOPBIE COBMECTHO HA3BIBAKTCH NporpaMmMHoil nnardopmoii. B nacrosmee
BpeMsA JUIA pa3HbIX MOOMIIBHBIX YCTPOHCTB pa3padoTaHbl paziH4HBIE IPO-
rpaMMHEBIE TIAT(OPMBL.

Heenenoranue komnanuu Gartner rakxe nokasano, uro B 2010 roay Ha
peIHKE mpeobaagany MOOMIBLHBIE YCTPOHCTRA MO YNPAaBICHHEM OTEpaliy-
OHHOH cuctTembl Google Android.

1.3.1. [lnargopma Android

[Tporpammuas nnathopma Android paspabaTeiBaeTcs KOHCOPUHYMOM,
B KOTOpBIH BX0AHT 34 komnanun — Open Handset Alliance. Henswo SDK #aB-
NAETCA npeaocTaBieHue HHCTpyMeHToB W APIL, HeoOXoauMBIX 1 Hauana
pa3padOTKH NMPHIOKEHHH Ha A3blKe Java 1ma miatdopmel Android.
Cpeactea pazpaboTKH MporpaMMHOro odecneueHu:
* Kapkac MPHI0KEHHH, NO3BOIAKUIHH MHOTOKPAaTHO MCMO/b30BaTh H 3a-
MCLIATE CYHICCTEYIOIHC KOMITOHCHTEI,
 BHpTyanbHad MamuHa Dalvik, onrumuzupoBaHHas 11 MOOMIBHBIX
YCTPOHCTB,
BCTPOEHHBIH Opay3ep Ha ocHoBe WebKit;
ONTHMH3HpOBaHHas padora rpadukH, peann3oBaHHAA CHEUHMATBHOMN
2D-oudnurorekoi u 3D-rpadukoil cornacHo cnemHdurkanuam OpenGL
ES 1.0;
Dasza naHueix SQLIte 171 CTPYKTYPHPOBAHHOTO XPaHEHHA JTaHHBIX;
NO/LIEPKKA OCHOBHBIX (poTo-, ayauo- v Bujaeodopmator (MPEG4,
H.264, MP3, AAC, AMR, JPG, PNG, GIF);
o GSM-renedonus;
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¢ Bluetooth, EDGE, 3G n Wi-Fi;
¢ gamepa, GPS, komnac v akcenepoMeTp.
Ha puc. 1.3 npeacrasnena apxuTekTypa ONEPalHOHHOH CHCTEMBI
Android. Kamabiil U3 31eMeHTOB HHIKE paccMaTpHBaeTcs rnoapodHee.

Mpuncecaims
Home Contacls | Phone | |E|mr|
WchpactpyxTypa npunoskerMa
paa o | HE2
e e
. BWlrmoTaH Cpefa aunomisHwA
—— Android
— ot
Opea GLIES | fooo | | mp—
L [ = | l__
Hapo Linux
(=] ] [ 2
Koyped Driver Wi Oiesr | Fed | ,;E:“ |

Puc. 1.3. Apxumexmypa niamghopmnr Android

lpunaoxennsn

[Tnatdopma Android Oyaer nmocraBnsarecs ¢ HADOPOM OCHOBHBIX TPH-
NIOKEeHHH, TAKHX KaK MOYTOBBIH KIHEHT, MporpaMma no pabdore ¢ SMS, ka-
NEeHIaphk, KapThl, Opay3ep, KOHTAKTHI H JIp. Bee 3T nporpaMMel HarMcanbl Ha
a3bike Java.

Pazpaborunku nporpamm Ha margopme Android mMeroT nonusii goc-
Tyn ko BceM AP, DOCTyNHBIM KIHOYEBBIM NPHIOKEHHAM. ApXHTeKTypa
MPUIOKEHHH CO31aeTCA ANA YIPOILICHHS MOBTOPHOTO HCMOAB30BAHHA KOM-
MOHEHTOB, M000e MPHIOKEHHE MOMKET OMyOIHKOBAThH CBOH BO3MOKHOCTH,
1 1000e Apyroe NpHUIoKeHHe MOKET UMM BOCIOJIb30BaThes (YUHTBIBAS OI-
paHH4eHHs Oe30MacHOCTH, HAKIaIblBaeMble KapkacoM MpHIIOKeHHi). IToT
e MEXaHH3M [103BOJISET [10JIb30BATEII 3aMEHATh KOMIIOHEHTHI.
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PaboTocnocoDHOCTE BCeX NMPHIOKEHHH oDecriedyrBaeT HAdOp CEPBHCOR

M CHCTEM, BEIIOYAIIIHIM:

L

Habop rpaMHecKHX MIEMEHTOB, KOTOPEIE MCTIONB3YIOTCA 1S MOCTpOe-
HUS [PUIIOMKEHHIH, BKIOYAS CIIMCKH, CETKH, TEKCTOBBLIE OKHA, KHOIKH
M Jla7e BCTpauBacMelil BeO-Opaysep;

KOHTEHT-IIPOBaii/Iep, KOTOPLIH IMO3BOJSET [PUIOKEHHAM 0o0palarses
K JTAHHBIM W3 JIPYIUX NMPHIOKEHHH (TaKMX KaK KOHTAKThI) H JIEIHThLCH
cOOCTBEHHBIMH JAAHHBIMH

MEHE’Kep pecypcoB, 00ecnedHBaloniHi JOCTYN K pecypcam, He OTHO-
CALMMCSH K KOJY, TAKUM Kak (paiibl nokajau3auuu, rpadpudeckue (aiisl
M T. 1.

MECHCHKED HHIIUMHHEHHIT‘I, IIUEH[}HHEULLLHITI BbIBOJAHTL HA CTPOKY CTATYCA
MPeNyTpeHICHHA;

MEHE/KEP [POLECcCOB, YIPABIAKIINWN KHIHEHHBIM LHKIOM [PHIIOHKE-
HUH H 0DeCTIeYHBaIOIINH BO3MOKHOCTD NEPEKIIOYCHHA MEHKILY HHMH.
budiaHoTeKH

ITnaropma Android Brmodaer B cedda nabop C/CH++ dudnmorex, Hc-

MOJIB3YEMBIX PA3JIMYHBIMH KOMIIOHEHTAMH cHcTeMbl Android. Bee »TtH BO3-
MOKHOCTH JOCTYINHEI pa3paboTurkam 4depe3 Kapkac npunokeHui Android.
HekoTopble U3 HUX IPHBOIATCA HHKE:

L]

Cucremuas OubnHoTreka Ha s3pike C — npousBoanaa or BSD umme-
MEHTAallMA CTaHAapTHOH cucTeMHoH OHOmHoTeku sA3bika C (libc), Ha-
CTpoeHHOH g paboTel ¢ MOOWIBHBIMH VCTPOMCTBAMH HA OCHOBE
Linux.

Meaunadubdnnorexn — ocnoarisie Ha OpenCORE ot PacketVideo. Du
oubIMoTeKH o0ecnevHBarOT BO3IMOMKHOCTH TPOWIPBIBAHMSA M 3alHCH
DONBUIMHCTBA HAHDOJIEE MONYIAPHBIX (GOTO-, AYJIHO- H BHACO(OPMATOB,
takux kak MPEG4, H.264, MP3, AAC, AMR, JPG u PNG.

DKpaHHBIH MEHE/KEP — VIPABIAET JOCTYIOM K MOJACHCTEME JIHCILIES,
[MO3BOJIAA OJHOBpeMeHHO padoTtare 2D- u 3D-rpajdHke pa3nHyHBIX
MPHIOKEHHH.

LibWebCore — coBpemenHoe 0Oazopoe [10 mna moanep:kku padoThl
OpaysepoB, obecneumnBatoniee padoty HE TOALKO camoro Opaysepa
Android, Ho 1 BcTpanBaemoro B npuiiokeHus web-obospeparens.

SGL — Berpoennas 2D-cuereMa rpaHyecKoi BU3YATH3AIHH,
3D-oudnuoTekn — ocHoBanHele Ha API OpenGL ES 1.0, doubnuorexn
MOI'YT MCIONBL30BATLE H annapatHoe yckopenwe 3D, ecanm oHo npemy-
CMOTPEHO, H ONTHMH3UPOBAHHYIO TTporpaMMuyio 3D-pactepuzanmio.
FreeType — paboTta ¢ BEKTOPHBIMH H PACTPOBBIMH IIPH(TAMH.

SQLite — mpoH3BOAMTENEHAS H KOMITAKTHAS peasiiHOHHAd 0a3a NaHHEIX,
JOCTYTITHAS BCEM MPHIOHKECHHUAM.
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Android Runtime

Android Bxmouaer B ceds Habop OMONHOTEK, KOTOpBIE NPEICTABIAIOT
OONBINYIO HacTk GYHKIIMOHATBHOCTH KJIIOYEBBIX OMOMMOTEK A3BIKA MPOrpaMMH-
poeanus Java. Kaxoe npunoxkenude Ui Android padoraer B cBoeM OTAe1bHOM
[mpoiecce ¢ COOCTBEHHBIM IK3EMIUIAPOM BHPTYaIbHOH MammHel Dalvik. Dalvik
Obl/l HAITMCAH C PACYETOM, YTO HECKOJIbKO BHUPTYAIbHBIX MALIHH MOIYT OJHO-
spemenHo hdexTurno padorars. Dalvik Bemonuser daiinel dopmara . dex,
KOTOPLIE ONTHMH3UPOBaHBI 1A padoThl ¢ MUHHMAJIBHEIM 00BEMOM OINEpaTHB-
HOM namsti. BupryaibHas MalllMHa 0CHOBAHA HA PErHCTpax, 3allyCKaeT KIACChI,
CKOMITHJIMPOBAHHBIE KOMITHIATOPOM f3bIKa Java, KOTOpbIe OBLUTH MPEBPALICHBI B
thopmar . dex cneumanbHOH yTIIHTON dx w3 Android SDK.

Jns peanuzauum (pyHKUHOHANIBHOCTH HM3KOTO YPOBHS, TAKOH KaK Op-
raHu3alus MoTo4YHOH 00pabOTKH W HH3KOYPOBHEBOC YIIPABICHHE MaMATHIO,
BUpTyanbHas Maimmuia Dalvik pabotaer ¢ aapom Linux.

Hapo Linux

OcHoBHble cHcTemHble cepBHckl Android, Takme kak ©Oe€30MaCHOCTD,
YIPaBICHHE NTAMATEIO, YIIPABICHHE MPOLIECCAMH, CETEBOH CTEK H MOJIE/Ib JIpaH-
BEPOB, OCHOBLIBAKOTCA Ha Linux sepcuu 2.6. fAxapo rake paboraer Kak ypo-
BEHBb A0CTPaKIIMH MY anmnapaTHeIM 00ecrieYeHHEM H CTEKOM TIPOTPAMM.

1.3.2. Java 2 Micro Edition (J2ME)

A3k nporpamMHpoBadua Java 0wl cosznad B 1995 romy komMnaHweH
Sun Microsystems. Pazpaborad oH st Toro, 4ro0sl NporpaMMsbl, HalMcaH-
HBIC TIPOTPAMMHCTAMH OJIMH pa3, MOTIH Obl padoTaThk HA pPa3HBIX THMAX MO-
OMNBHBIX yeTpoiicte. B 1998 roay npousowuto pasjeneHue s3bika Java
na Standard Edition (J2SE), koTopwiii npennazHadaeTcs 118 0OBIMHBIX KOM-
nerorepor, Enterprise Edition (J2ZEE), ucnonb3yemslii Ha cepeepax, 1 Micro
Edition (J2ME), koTopslii 1 ycTaHaRiIHBaeTcs B MOOHIBHBIE YCTPOHCTRA.

Kak yxe roBopuioch B IepBOH IM1aBe, OCHOBHBIM OTJIHYHEM MOOHIIb-
HEIX TeneoHOR OoT cMapT(OHOR H KOMMYHHKATOPOB ABJISETCA TO, HTO BCE
OHM pabdoTaKT He 10/ YIPaBlIeHHEM NOJIHOUEeHHOI MobuiabHOi OC, a «ipo-
[HHBKH», H YCTAHOBKA KaKHX-THOO HOBBIX NpOrpaMm Hepo3MoxkHa. OnHako
pewenne ObLI0 HalIgHO HMEeHHO ¢ noMoubio JavaZME.

Mpes Java cocTOMT B TOM, YTO KOMAH/LI OTJAIOTCA HE HANPAMYIO IPO-
leccopy, a BUptTyansHoi Java-mamuse (JVM — Java Virtual Machine). Bme-
CTO KOMAH,1 Ipolieccopa nmporpaMma Ha Java npeacrasnger coboi daiim-koo —
KOMaH/Ibl, KOTOpbIE AOJKHA BBINONHATE Java-mamnHa. COOTBETCTBEHHO,
15 padoTHI MPOrpaMMEl JOCTATOYHO, YTOOBI B cHCTEMe OblIa yCTaHOBICHA
Java-mamnHa. PellenneM nmoaiep:KkH MPHJIOKEHHWII B COTOBBIX TelnedoHax
CTalla YCTAHOBKA B NMPOLIMBKH BHpTyansHOH Java ME mammbbl noja Hassa-
HieM KVM — Kilobyite Virtual Machine.
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Ilna nporpamm, KoTopele paccudtansl Ha Java ME, ecTes ocoboe nazga-
HHC — MHJIIICT. MH,"L."IETLI PacipocTpaHAKTCAH HC B BHIC PAIPOSHCHHLIX {1}{:111-:1-
JIOB, a B BHIE crnienanbHeix apxuBorR JAR — Java Archive. B nem xpansarcs
Bce hainel nporpaMmel: . class (OHH comepkaT DaT-kom), hainsl pecyp-
COB (HANpPUMED, KAPTHHKH HJIH 3BYKH) M (aiii-ManudecT, OnHchIBaOUHHA
MporpaMMy: Ha3BaHWE, POH3BOINTENb, BEPCHS W JIPYTHE JaHHBIE,

ql}’f[l{[[H{]Hi:Ll'.[ TEJ'IE[I']{JH{JE MOMCT CCPLC3HO OTIIHYHATBECH, IMO3TOMY JUIH
Java ME cymecteyer nensiii pan paznuuneix APIL basoseiii API, Ha korto-
poM crTposTcea Bce octanbHele, — 310 Imdo CDC (Connected Device
Configuration), mn6o CLDC (Connected Limited Device Configuration). Ins
cMaptiponos, kommyrukaropos H KIIK npegnasznauen donee pyHKUHOHANB-
Helii CDC, a qna moduneHeix Tenedonos — CLDC,

[lTockonbky coToBbIe TeNe(OHbl OTIHYAKTCA 110 YCTPOHCTBY OT KOMIIb-
roTepos, motpedosanca API, obecneunsaromuii padoty GUI n xpanenue Ha-
CTPOHKH NPHIOKEHHH M NOJIEPHKKY APYrUuX cneuuduueckux s MOOHIIb-
HHKOB BO3MO/KHOCTEH. JTy 3amady oOeper Ha ceba APl nox wazsanmwem
Mobile Information Device Profile (MIDP). Ha nanubtii MOMEHT CyLLIECTBYET
Heckonbko Bepcui: MIDP 1.0 Ovin cosznan eme B 2000 rony u Haknazsisan
pPAjL cepbe3HbIX orpaHHueHd, nosromy B 2002 Oblia BeIYLIEHA HOBas Bep-
cug — MIDP 2.0, ucnons3ylomascs 10 CHX 1op.

Heobxoaumo oTMETHTB, YTO CHHUCOK BeTpanBaeMelXx B Tenedonsl API
He orpannyuBaetTea CLDC u MIDP. CymecTryeT 1easii paja cneiupukanmii
MOOHIBHBIX cTaHaapToB Java, pazpadoTaHHBLIX 10 3anpocaM Ha crieuuduka-
uuto (JSR — Java Specification Request), koTophle Tak#xe peaqn30BaHbl B Ka-
yecTBe API 1 00BIMHO HOCAT HOMEP COOTBETCTBVIOLIETO UM 3ampoca.

BosmoxunocTu Java ME

Bo3MoKHOCTH KaxkJaoro OTAeNbHOro TenedoHa MOKHO ONMCaThb He-
CKOJNIBKHMH MAPAMETPAMH, CAMBIMH TTABHBIMH W3 KOTOPBIX OyIyT noaaep-
#uBaemele APL. OcHoensie APl — 310 yxke onucannsie CLDC u MIDP.
Kpome HHX, €CTh H MHOMKECTBO JIPYTHX.

Hanpumep, sasasnennas nomuep:xkka Java 3D nna tenedoHa oznauaer
nmojaepxky JSR 184 — Mobile 3D Graphics API (cokpamenno M3G), a 3a
BO3MOMKHOCTH paboThl java-MHJIeTa ¢ BHACO H ayauo oTeedaeT JSR 135 —
Mobile Media API.

llpenmymecrsa u HegocTaTk Java ME

Oaun M3 rnaBueix maocoe Java ME — nonnoe orcyTcTBHE BHpPYCOB
1 yepBed U 0veHb HeDObIIHE BO3MOKHOCTH [UIA TPOAHCKHUX nporpamm. Ec-
T MCKIIOYHTE CIYYau HEKOPPEKTHOH peaiuzanuy Java-ManinH, CylecTBO-
BaHHE BUpPYcOB W 4YepeeH Ha Java ME npuHumnuansHo HeBoimoxkHo. eno
B TOM, HTO JUIA BeeX Java-MalMH Ha COBPEMEHHBIX Teae(oHax Takue aeicT-
BHA, Kak nocelika SMS unm nepemaya gaHusix 4depes Bluetooth, nomskHel
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MOATBEPKIATLECA MOJIB30BATENIEM, YTO MPAKTHYECKH OJIOKHpYET ModbIe BO3-
MOKHOCTH 110 paboTte Ha JAVA-Matmne BpeJoHOCHOTO KOJIA.

Hpyroi mmoc Java ME — rudkocts peanusaimu. Kaxasiii npousBoam-
Te/lb pellaeT, KakoH UMeHHO (PYHKUHOHAI MOJEPAHBASTCH TeM HIH HHBIM
Tenedonom. C apyroi CTOPOHEL, 3TO CO3IACT ONPEIC/ICHHBIC CIOAKHOCTH 1A
pazpadoOTKH MHUIETOB H3-3a DOIBIIOro pasHoo0pasHs annaparos.

Hemocrarku Java

Pabora ¢ yerpoiicteom uepe3 APL. B o0biuHoM nporpamme, Koropas Bbi-
nmonugerca depes APl onepalMOHHOH CHCTEMEI, KOMAH/IBI BBITOJIHAKTCA Mpo-
HECEGPDM., HTYT H{}H'l'pﬂ.flb Hall ,,.'J.E-HC'I'EHHMH llpﬂI]’]ﬂMMbl HHUEKTO HE GC}-"LLL&U['HJIH-
eT. BosmokHoCTH Java CHIBHO orpanideHsl 3anokeHHeIMH APL 1 eciim anmapar
He 001a1aeT HyXHOH (DYHKUHMOHAILHOCTBIO, TO C/IENATE HHYETD Hellb3sl.

Hpyroit munye kpoetes B CLDC, asnsmomeica cCokpamesHoi Bepcuei
API Java SE. Dror API 0w pa3zpaboran kak Hadop 0azoBbIX (PYHKUMIE s
Tenedonos, nodtomy ¢yHkunoHanbHocTek APl Obina cepbesHo ypesasa.
B Hacroswee BpeMs npakTHUecKH Bee TenedoHsl noauep:xuearor MIDP 2.0,
3aMeTHO Oosiee TpeDOBATENBHEIH K anmnapaTHOMY 00ecneyeHHD, 0JIHAKO ITO
HE [IPUBEIO K NosBIeHHD HOBBIX Bepcuii CLDC.

C »THM CBA3aH M elle OJJHH HEeJ0CTAaTOK: B oTAH4YHe oT Java SE, rae no-
CTOAHHO COBEPUIEHCTBYKTCA CaMH BO3MOMKHOCTH fA3bIKa, N00aBJIAKTCA HO-
BeIC CpelcTBa, MOOMJIBHAA Java NMpakTHYeCKH HE HW3MEHMJIAck CO BPEMEHH
CO3JaHHA TPETheH BEPCHH.

1.4. TUnbI MOGMNLHLIX NPUNOXEHWUNA

MoOHIbHBIE NPHJIOMKEHHS — 3TO NMPOrPAMMHBIE TTPOIYKTEI, pazpadoTan-
Hble CIEUHATBHO 119 MOOHIBHBIX Tene(oHoB, cMapTHOHOB, KOMMYHHKATOPOB,
[UIAHIIETHBIX KOMIIBKTEPOB MIIH APYIHX MOOHIIBHBIX YCTPOHCTB. OHH 1103BO-
JIAKOT pellaTh Pa3zinyHbIe NMPHKIAAHBIE 3aJa4M: OoT MOOMIBHOH Kaprorpadmu
M [IPHEeMa NIEKTPOHHOH MOYTh [0 Y3KOCHEUHAIM3HPOBAHHBIX (DYHKLHIA.

Cornacno crarucTHke komnanud Gartner, 3aHHMarouIeHcs aHaJIMTHYE-
CKUMH HcclienoBanusaMH B cepe UT-0usneca, 3a Bects 2012 roa B Mupe Obl-
110 TIPOJaHo okoio 668,6 MaH cMapTdoHoB, B TOo BpeMsa kak B 2011 roay ot
nmokaszareb cocraBuia 469,1 muH, Oxujaercs, 4ro orMeTka B 1 Mupa npojak
«yMHBIX TeaethoHoB» Oymer mocturuyTta B 2016 romy, 4To COCTABMT HA TOT
MOMEHT IOJIOBHHY PhIHKA BceX MOOMIIBHBIX yerpoiicts. Ilockoneky Habop
(PYHKIMH MODHIBHBIX YCTPOHMCTE NOCTOAHHO pacilMpiaeTcd, HeoOX0IHMO BEI-
OpaTk HaudoOJIee MOAXOAALIMA THIT MODHIIBHOIO MPHIIOAKEHHS.

Cymecteyer TpH THNA MOOHIBHBIX TNPHIOKEHHH: HAaTHBHBIC, BeO-
[PUIOKEHUA H FTHOPHIHbBIE PElLISHUS.

HatuBubie («poanbie») NpHJIGKEHHS — ITO NPHIOKEHHA, pa3zpado-
TAHHBIE Ha s3bIKAX NPOrpaMMHpOBaHH onpeaeneHHol miarthopmel (Apple,
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Android wnmrn Windows). Jlanusii noaxo/1 mo3poaseT HCMOAb30BaTh BCE BO3-
MOAEHOCTH 1{{]6HHLHDFU }-’{,:TPDEIJTBH — KdMEpy, N'eQJIOKAUIHKD, 4JIPCCHY ) KHH-
ry MoJb30BaTeNs MM JaTHYHKH yeKopeHus. HaTueHbIC nporpammbl 0OBIYHO
He TpedyroT s padorel noaknoueHus K Marepuery. Tem He MeHee MHOIHe
M3 HHX HE MOTI'yT padotaTh MOJHO(YHKIIMOHAIIBHO, HAXOIACH JI0JIN0C BpeMsA
B pemuMe «oduiaiiny.,

C TOYKH 3peHHs pacnpocTpaHeHHs JaHHBIE TTPHUI0KEHHA UMET Domee
OPO3PAYHYH) CTATHCTHKY MOPOJaK, HOTOMY 4YTO PacHpOCTPAHAKTCH 4Hepes
MAra3uH MPHIOKEHHH MPOH3BOANTENA TenedoHa N ONepalHOHHOH CHCTe-
Mbl (Hanpumep, Apple App Store, Google Play, Windows Phone Store,
BlackBerry App World u ap). DT1o o3Ha4aeT, 4TO OHH HMEIOT BCTPOCHHYIO
MOIC/b IIlJJl}"—lE-Hl-IH J0X0/]14, llﬂCH{}Jle}-’ IIU['FEEH'I“'EJIH B EDJII:-I.IJHHE'I"EE CJI}"-
YaeB MJATAT JACHBIH, YTOOBI CKAYaTh HYKHOC NMPHIIOKEHHE.

GCHDBHbIM HEJOCTATKOM HATHBHBIX Ml}ﬁl-'l.lll:-HhIK llpHJlﬂ]i{EHl-'lﬁ HBJIACTCH
OrpaHHYEHHOE YHCIO0 TMOJb30BaTeNeil KoHKpeTHOH mnmartdopmer (108,
Android u 1. 11.), noATOMY 3a4ACTYH NPHICKEHHs paspadarbiBarOTcs cpasy
I8 HECKOIBKHX pa3/IM4HBIX MOOHIBHBIX TUIAT(OPM, 4TO YBEIHYHBAET Bpe-
M3 pa3padoTKH NPHIOKEHHIA.

Bed-npHaokenus — 2T0 NPHIOKEHHA, HCIIOIBL3YIOIHE BeO-TEXHOIOTHH
1A padoThl HA MOOHIBHOM yCTpolcTBe. OOHO NPHIOKEHHE (C OJHUM H TEM
/K€ MCXOIHBIM KOJOM) MOeT padoTaTek Ha pazIHYHBIX YCTPOHCTBAX W IUIAT-
(hopMax, 4To CYWECTBEHHO YCKOpseT rnpouece paspadbotki. [Ipu 3anycke npu-
noxxenus B Opaysepe, OHO 3aIyCKAeTCsa HE3aBHCHMO OT MoJ1eH Testedona,

Beb-npunokeHHs HCMONB3YVIOT CYIIECTBYIOUIHE BED-TEXHOJIOIHH, TAKHE
kak JavaScript, CSS u HTMLS3, cumxas Texuuueckue dapeepsl U puckH. Ec-
JIH HATHBHBIE MPUI0KEHHA JOKHBI OBITh 3apaHee 3arpy:KeHbl Ha yCTPOHCT-
BO, TO BEO-NTPHIOKEHHA MOTYT OBITh HAHIEHBI H MCMOJJB30BAHBI MPOCTO Y&-
pe3 nouck B Opayzepe. CaMu e IPHI0KEHHA MOTYT ODHOBIATLCA B PEKHME
peaibHOIO BPEMEHH B moboi MoMeHT Ha caliTe. OIHAKD JJaHHBIC MPHIOAE-
HHA HE MCIOJB3VIOT ApyrHe (PVHKUHH MOOHIBHOIO YCTPOMCTBA (HampHUMep,
TAKME KdK KaMepa WK MeQJIOKalus ),

['HOpHaAHBIC NPHIOKEHHNA — YTO MOOH/IBHBIE TIPHIIOKEHHA, TIPEICTaB-
JIAHOIIHE E{Jﬁﬂf’l COHCTAHHC MCAJAY HATHBHLIMH H Eﬁﬁ--ﬂ]]HHDH{EHHFIMH+ UHH
MO3BOJIAKT paspadaTeiBaTh KpoccriaaThopMeHHble MNPHI0KEHHS, HCIOIb-
syiomne Bed-rexnonoruu (takue kak HTML, JavaScript u CS8), u B TO e
BpeMA HMEIOLIHE J0CTYI K (PYHKIHAM MOOHABHOTO yeTpoiicTBa. B obuiem,
rHOPHIHOEC MPHIOKEHHE — 3TO HATHBHOE NPHIOKEHHE CO BCTPOCHHBIM
HTML. Be0-koMnoHeHTH MOTYT ObIThH 3arpyseHsl U3 MHTepHeTa MIH yke
YIAKOBAHBI B MPHIOKCHHH. JIaHHBIC NPHIOKEHHA MO3BOIAIOT COYETATH Mpe-
MMYIIECTBA HATHBHBIX TPHIOKEHHH C «JI0JITOBCYHOCTHIO» MIIH TEXHOIOTH-
qﬁﬂf{ﬂﬁ dRKTY A TBEHOCTBR), DEEICITET-IH EHﬂI‘L‘I{Jﬁ MOCICIHHMH BﬂG-TEKH{}ﬂﬂFHHMH.
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B nacrosmee BpeMsa CrenHaIHCThl OTAAIOT MPEANOYTEHHE THOPHIHEIM
MOOMIBLHEIM NpHIoKeHHAM. B oTuere Gartner oTMeuaeTcs, 4To NpeHMyIie-
CTBa THOPHIHOH apXWTEKTYphHI, KOTOpas coderaeT B cede NEepeHOCHMOCTh
BeO-IPHIIOKEHHI, MOCTPOSHHLIX ¢ ucnoiab3oBanwem HTMLS, co crangapr-
HBIMH CpEACTBAMH, ODCCNEYHMBAIOUIMMH MPAMOH [OCTYIl K anmapaTHLIM
thyHKIHAM MOOHIBHOTO yCTpOicTBA, DYAYT BCe DOJIbIIE 3aXBATHIBATE PHIHOK
MOOHMIBHBIX MPHIOHKEHHH.

1.5. ApxvuTekTypa MOOMNEHBLIX NPUNOXKEHNIA

ApXUTEKTYPa KIHEHT-CePBEp

ApXHUTEKTYPA NPHIOKEHHA YaCTO CO3AAeTCH U WIUTHCTPaHH 00WmX
CBOHCTB MPOrpaMMHOTO oOecnedeHus (HanmpuMep, Ko NPHIOAKEHHS W IiaT-
(hopma) 1 0bopyaoBaHHA (HANPHMED, KIIMEHT, CEPBEP M CETEBLIE YCTPOHCT-
Ba). B nurepaTtype BeiAenAOT pAl 0a30BLIX 111a07I0HOB.

ApPXUTEKTYpA NPUIOKEHUH, KAK [PABHIIO, NPOEKTHPYETCS B TEPMUHAX
APXHTEKTYPhl «KIHEHT-CEPBEP», NPH KOTOPOH OJHH HJIH HECKOJIBKO KJIHEHT-
CKHX YCTPOMCTE 3anpaiusaT HHpopMauui ¢ cepepa. Cepsep 00bIYHO OT-
BeyaeT HeobXoauMoi uapopmanmei (puc. 1.4).

Cepeep(bi)
&3
3anpoc .
| OTteet

KnueHT(bi)

Puc. 1.4. Knuenm-cepeepnas apxumexmypa

PaccmoTrpum cieayionime TNOHATHA KIMEHT-CEPBEPHOH apXHMTEKTYpPBI:
CJIOM, YPOBHH H CBA3H MEW1Y CIIOAMH H YPOBHAMH.

Caou

PYHKIHOHAIBHOCTD KOIA [0 BCEMY MPHIOKEHUID HeoOA3aTe/lbHO paB-
HoMepHas. Hexoropeie paszjensl Koja MPHIOMKEHHS JIYUIIE TMOJXOAAT s
00pabOTKH MOJIB30BATENLCKOIO HHTep(eiica, B TO BpeMs Kak Apyrue pasie-
nel pazpaboTaHsl A5 yrpasiaeHus OU3HeC-TOrHKoiH HIH coeiuHenns ¢ Oa3oii
TAHHBIX HIH CEPBEPHBIX CHCTEM.

PacciioenHe ONMHCBIBAET pasjiencHue padoT BHYTPH KOJ4 NMPHIOKCHHS
Ha OJHOH MallWHe. 3a4acTyi0 CIIOH — 3TO He Dosee 4YeM MporpaMMHBIE MO-
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IVJIH, KOTOPBIE pa3sMElIeHbl B pa3HBIX Mankax HWIH KaTajaorax Ha CTOpOHE
KJIHCHTA HIIH CCPBCPd.

Co cTopoHBl KIHEHTa 00BIYHO HMEIOTCA OT HYIS 10 TPeX CIOCB B KOJIE
npuioxeHus. Co CTOPOHBL CEpBEpa — OT OJHOIO J0 TPeX CII0EB KOJa IpPHI0-
AeHHs., HacTHYHO 2TO BayKHO VIS XOPOIIETO MPOCKTHPOBAHHA MPOTrPaMMHOTO
odecrnieueHus, KOTOPOE rapaHTHPYET [OBTOPHOE MCIONbL30BAHHE KO/A, 4ac-
THYHO 3TO BaHO JUIA D€30I1aCHOCTH, a OTYaCcTH M3 coodpakeHui yao0cTRa.

KJIHEH'I" C H}".‘IEHIJIM KOJIHYECTBOM C/IOCBE KOda, 110 E}I’I.T.IEC'I"E}"., HE HMEET
CHEUHATBHOTO KOJAA NPHJIOKEHHA, DTOT THII KIHEHTAa OOBIMHO YIIOMHHACTCSH
KAK TOHKHIl KJIHEHT H BO3MOMKEH B apXHTEKTYPE KIIMEHT-CEPBED, MPH KOTOPOI
CEpBEp COACPKHT BECh MOJIB30BATC/ILCKHH KO NMPHAOKEHHA, KIHEHT ¢ 0HHM
10 TPEX CI0EB KOJA MPUI0KEHHN 00bIYHO HA3BIBACTCH TOCTBIM KJIHEHTOM.

Ceprep TakikKe MOMKET COACPAKATE OT OJAHOTO /0 TPEX CJIOEB CIeIHalb-
HOI'O KOJ/1a IIPHJIU}EEHHH. lTeMm He meHee 1o DIIPEAEJIEHHM HE MOMKET ﬁbl'l’b
HYJIEBOTO KOJTHYECTRA CII0ER KOJa Ha cepRepe.

Crnoii, Koz KoToporo Handosiee TeCHO B3aUMOIESHCTBYET C N0JIb30BATEIIEM,
YacTo YIOMHMHACTCA B JIMTEPAType Kak cioil npedcmasienus. Bropol cinol
00bIYHO oOpadarsiBaeT HuszHec-to2uKy Kojua. Tperuil ¢inoii Ha3kIBAKT VPOBHEM
docmyna K darHbiv (CBA3b ¢ 0301 JTAHHBIX HIIH ¢ HCTOYHHKOM JIaHHBIX ).

Brionxe Bo3MokHO HanuuHe DoJiee YeM Tpex YPOBHEH Ha CTOpOHE KITH-
CHTa WK CepBepd, HO CAHIIKOM MHOTO CJI0CB MOKET NMPHBECTH K TPYIHO-
CTHM [IPH YIIpaBJIEHHH.

YpoBHHu

PaszOomnenne QyHKIHOHAIBHOCTH KOJA NPHIOKEHHS HA CIIOH MOMOTAeT
MOBTOPHOMY HMCIOIB30BAHHIO, HO 3TO HE JejlaeT apXHTeKTypy aBTOMaTH4e-
ckH Macirrabupyemoii. JIna toro 4todsl 3T0 ¢enarh, BaKHO PACTIPEICTSTh
KOJ Ha HECKOJBKMX MalllHHAX.

ypﬂﬁEHh OIMHChIBACT pﬂl‘J.EﬂEHH'E FI'E.G['I'I“ III}HIUIEL'J,H{}I"{} KO1d Ha HECKOJIb-
KHX MamuHax. MHOroypoBHEBOCTE, KAK IPAaBHIIO, MpearnoiaraeT pasMele-
HHE TPOTrPAMMHBIX MOJIYJICH HA Pa3HBIX MallMHAX B PACHPEICICHHOH cep-
BepHOH cpene. Ecnu Koa NMpHIOKEHHA YiKE PacrpeiesieH Mo CI0AM, 3TO
JeN1aeT MHOTOYPORHEBOCTE ropas/io Domee npocTuiM MPOLeccoM.

Kona, koTopeiii Hanboiee TecHO B3aMMOICHCTBYET C MOIL30BaTENEM, Yac-
TO PACIIONIOMKEH HA ypoene npedcmaeierus. BTopoill ypoBeHb, KOTOPLII co-
ACPsKUT JIOTHKY OM3HEC-TIPUIOMKEHHH W JIOTHKY J0CTYNa K JaHHBIM, HacTo
YIIOMHHACTCH KaK VposeHb npuioycenutl. Tperui apyc odbIuHO conepxut da-
3y JaHHBIX MJIH HCTOYHHK JaHHBIX H YIIOMHHAETCS KAK VPoeeHb Daszbl OaHHBIX.

CE-PHEPBI, BXOJALLIHC B COCTAB KaAXI0I'0O }"I}HHHH, MGI'}"'I" OTIIH4YaTbhCH
KaK 110 BO3MOMKHOCTAM, Tak H 1o HomepaMm. Hanpumep, B KpynHoMacumrad-
HOMH pacnpeieleHHOH cpele BeD-IPUIOKEHHS MOMKET ObITh DOJLIIOE KOJIH-
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4YEeCTBO BeO-cepBepOB HA YPOBHE NPEICTABICHHA, MCHBIIIEE YHCIIO CEPBEPOB
MPHIOKEHHH HA NMPHKIAAHOM YPOBHE M JBa KJIACTEPH30BAHHBLIX CEpBEpa
0a3 naHHBIX Ha ypoBHe 0a3 1aHHBIX. BO3MOKHOCTE 100aBIeHUA 1OMOJIHH-
TE/IbHLIX CEPBEPOB YACTO HA3BIBANT ZOPUIOHMATLHBIM MACWMAOUPOSaH-
em. BoamoskHocTe n1o0aBineHisA Dolice MOUIHEIX CEPBEPOB YACTO HA3BIBAIOT
GEPMUKATLHBIM  Macuwimabuposanuem. MHOTOYpPOBHEBOCTh NPHKIATHOIO
KOJIa B TAKHX CAy4adAX 3HAYWTE/JABHO OOJIErdyaeT BO3MOMKHOCTH MaciuTadu-
POBAHHA NPHITOKEHHUH.

B xpynHoMacimTaOHBIX pacnpele/ieHHBIX BeO-NMPHIOKEHHAX YPOBHH
YacTO OrpaHuyeHbl Opanjamayspamu. Hanpumep, Opanamaysp moxer ObIThb
MOMEUIEH TEpe] YPOBHEM MpEICTABICHHA, B TO BpeMA Kak BTOpOi Opaui-
Maysp MOKeT ObITh [OMELLEH lepe] ypoBHeM npuioxeHuil. Takum obdpazom,
YPOBEHB TPEACTABICHHA HAXOIHTCH MEKILY OpaHaMayIpaMH B Tak Ha3bIBae-
MO demunumapuzoeannot zone (J13), B TO BpeMs Kak YPOBHH [PHIIOMKEHUS
M 0a3bl JaHHBIX CEpBEpa 3alllHIICHBl BTOPBIM OpaHIMay’poM M pacmnoyioke-
Hbl B TaKk Ha3blBaeMOH 3ome ummpacemu. ClenoBarteibHo, Maclrabupye-
MOCTB CrnocoOCTBYeT 0e30MacHOCTH M MO3BOIACT KPYMHBIM MPEINpHATHAM
3AMUUTUTH BaMKHbIE BHYTPEHHUE CUCTEMBI OT TpaiMka, HCXOALIEro U3 HeHa-
neKHbIX 30H, Takux kak Mutepuer m /I3. bes macmtabupyemocTH o4YeHb
TPYIHO 3aIHTHTh BHYTPEHHHE CHCTEMBI.

Kauenr

Kak npaBuiio, MoOHIBHBIE YCTPOHCTBA MOTYT paboTaTh B KAYECTBE TOH-
KHX/TOJICTBIX KIHEHTOB MJIH MOTYT ObITh pa3paboTaHbl TAKHM 00pasoM, 4TO
CTAHOBATCA XOCTaMH BeD-CTpanmil,

TOHKHH KJIHeHT

ToHkHEe KIHEHTH HEe HMMEIOT MMOJB30BATENBECKOTO TPHKIAIHOIC K04,
M UX (PYHKLUMOHAIILHOCTL NOJHOCTBI obecrnieunBaercs cepsepoMm (puc. 1.5).
Takum oOpa3oMm, OHH HE 3aBHCAT OT ONECPALMOHHOH CHCTEMBI MOOWIBHOTO
}"C'I]TEJHC'I‘EE HJIH MODHIIBHOIO }’C'II}HHC'I'HE] THITA TOJNCTOIO KIIHECHTA.

ToHKHE KJIHEHTEI 00BIYHO HCMOIB3YIOT BeO-0Opay3epel H nipoToKoa dec-
nposojaHoro aocryna (WAP), urodbl oTodpaxars clelyilHe THIIbI CTpa-
HHIL IPUKJIaIHOTO COAePKaHNA:

» Web (nanpumep, HTML, XML);
o WAP (manpumep, WML).

Hanpumep, Bed-crpanuusl KITK Moxer orodpaxars yepes Microsoft
Pocket Internet Explorer, B To BpeMs Kak NUIaHIIETHBIE MW IOPTATHBHBIC
[IK — uyepes Microsoft Internet Explorer unu Google Chrome. Ananoruy-
HeIM 00pazoM WAP-Opaysep Ha coToBOM TeledOHE MOKET TMOKA3BIBATH
WML-cTpanuusbl.
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MobBunbHbIA KNWEHT: (HET YpOBHENR)

HeT Koga npunoXxeHun

BoamoxHo:
Web bpayaep
WAP Bpayaep

||

CeTb U cepBepHOE NpUNOXeHWe
Puc. 1.5, Touxuu krenm

T[}HHHE KIIHCHTBI HMCHT pH..LI, IIPE-HM}"LLI,E!C'I'H IIE]]E:.LI, TOJICTEIMH. HE[IIPH-
MEp, OHH TOpa3lo Mpoile B 00CTyKHBAaHHH H MOJICPKKE, MOCKONBKY HE
HUMEHT llpHKJlEl,L[Hﬂl'D KOJdd M JddHHBIX. B ]:IEH}-’J!L'I‘ET['E HET HEQGKG,U.HMI}C'I'H
paccMaTpHBaTh BEPCHH TPHKIAIHOIO KOJa M MEXaHHM3MBI MX pacrpeiene-
HHA KJIHCHTY.

OnHako TpyIaHOCTBIO TIpH paboTe ¢ TOHKMMH KIHEHTAMH ABIACTCA TO,
UTO OHH J10JIKHBI OBITh B [OCTOSHHON CBA3H C CEPBCPOM, T. K. 3T0 HX HCTOY-
HHUK 1714 00OHOBIEHHMS W MOJYYEHHS JaHHBIX. ECIu CBA3b HE ABIAETCHA HAICHK-
HOI, BO3MOKHO, BMECTO 3TOT0 THIA KJIHEHTA MoTpedyeTcs paccMoTpeTh aB-
TOHOMHEIC MOACHble KTHCHTCKHE TTPHIOMKEHHS.

ToacTeli KIHEHT

ToncTeie KIHEHTHI O0BIMHO MMEKOT OT OJIHOTO J0 TPeX C/IOeB NMPHKJIA/-
HOTO KOJd M MOTYT paboTaTh HE3ABHCHMO OT CEPBEPA B TEUEHHE HEKOTOPOro
[MepHOLA BPEMEHH.

Kak npaemnio, TOJCTBIE KIMEHTHI HAanboIee NMOJe3Hbl B CHTYAIMAX, KO-
r7a CBA3b MEAKIY KJIHEHTOM M CepPBEpPOM He MOKET ObITh rapaHTHPOBAHHOIA.
Hanpumep, TonCcTO€ KIMEHTCKOE TNMPHIOKEHHE MOKET OBITh B COCTOAHHH
[PUHUMATH BBO/ NOJIB30BATENA W XpaHEHHEe JaHHBIX B JIOKAJIbHON Dase naH-
HBIX, TIOKa BOCCTAHABIMBAETCA CBA3L C CEPBEPOM, JAHHBIE MOTYT OBITH Ie-
peMEIIEHBI Ha CEpBEP. ITO NMO3BOACT MOIL30BATEII0 MPOI0IKATE paboTaTh,
JIa’Ke €CJIH OH/OHA HAXO/IHTCSA BHE KOHTAKTA C CEPBEPOM.
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Tem He MEHEe TOJCTBIC KIHEHTHI B 3HAYMTEIBHOH CTENEHH 3aBHCAT OT
ONEPALHOHHOH CHCTEMBI M THIA MOOHJIBHOIO YCTPOMHCTBA, MOYTOMY MOIYT
OBITH CITOMKHOCTH [PpH MOBTOPHOM HCIIONB30BAHHH H PAcClpOCTPaHCHHH KO/4.
Bbel TakiKe MOMKeTe HMMETh HECKOJIBKO BEepCHH Koja I NOJIePHKKH Ha
HCCKOJIBKHX }"ETPGEETBEK,

TouscTble KIHEHTBI MOI'YT ObITh PEAIIN30BAHLI € TOMOLLLI) OJHOIO, JBYX
HIIH TpEx CIA0CE NPpHRI4IHOIO KO/d4d. Tem HE MeHee, €cliH HCTIOJIB3YCTCH
TOJIBKO OJWH CIIOH, KpaiHe TPYJIHO BbIACIUTL OTAE/bHbIE cepbl/0dnacTH
(bFHKIlHﬂHEﬂLHﬂCTH H MOBTOPHO HCIMOJIB30BATE H pPaclipOCTPaHATE KOO HA
HECKO/IbKO THIOB ycTpoiicTB. Takum oOpa3zom, B LENOM JIVYIlIE HCIOIb30-
BATH JBa HITH TTPCANMOYTHTCIBHO TPH CJII0A, 4TOORI HCMOJIB3I0BATE KAK MOAKHO
OONIBLIYI YacTh NPHKIAJIHOIO Koja (puc. 1.6).

MoBuneHBIA KNUeHT: (TPU YPOBHA)

Mpeactaenenune (Popmel)

EuaHec

HocTyn K SaHHBIM

|

CeTb 1 cepeepHOe NpUNoMeHue

Puc. 1.6. Toncmui kavenm — mpu cros
XOCTHHI Bed-cTpaHHIl

Kpome Toro, Ha MOOMIEHOM YCTPOHCTEE MOMKHO O0TOOpakars H obpada-
ThiBdTh BEE-C'I‘I:IE.HHLII}L, JAAKE CCJIIH MGEHJII:-HI:-IITJI KIIHCHT JIHUIbL llEpHD,ﬂ,H‘lECI{H
MOJKIIOYEH K CETH W CepPBEePHEIM cHcTeMaM. [nf Toro 4Todsl 2TO caenars,
Ha MOOMJIBHOM YCTPOICTBE HEOXOAUM IKBHBAJIEHT MUHH-BeD-ceprepa.

Hanpumep, xomnanusa Microsoft semyctuna HTTP-ceprep, koTopslii
padotaer Ha KIIK kak pa3 nnd takux ueneii. JlaHHble, BBeleHHEIE 110JIL30BA-
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TeneM Ha Bed-cTpanuie, obpabarwiBatorca HTTP-cepeepom u Xpauarca
B JIOKaJILHOH 0a3e JaHHBIX, €CIIM HE MOTYT OBIThL 3arpy’KeHbl Ha CEPBEP, MOKA
C HHM HE BOCCTAHOBHTCH COCIHHEHHE.

KiHeHTBl, KOTOpPble HCIOIB3YIOT XOCTHHI BeD-CTPAHULbL, TAKKE MOI'YT
HMMEThL OT OJHOr0o a0 Tpex ciaoeB (puc. 1.7). I'naBHoe oTnuyue mexiry BeO-
CTpAHULIAMH TOJICTOI'O KJIHeHTa U okHaMH Windows 3ak/iouaercs B TOM, 4TO
YPOBEHL TIPEICTABICHHA OTOOPaKaeT M HCIOIB3YET BeOd-CTpaHHIlbl, 4 He
thopmel Windows.

MoOBWUNBHBIA KNWMEHT (TPW YPOBHSA)

Mpeacraenexdne (Web)

Buanec

LocTyn K AaHHBIM

B

CeTb 1 cepeepHoe NPpUNoXeHue

Puc. 1.7. Xocmune sefi-cmpartiysl

Ceprep

ApXHMTEKTYpa cepBepa, KaK [IPaBHIIO, COCTOUT H3 OJHOTO-TPeX CII0EB Koja,
PEaM30BAHHOTO HA OJHOM-TPEX YPOBHAX. 3a4acTyiO CTPOAT TPEXYPOBHEBYIO
apXUTEKTYPY, HO Y Hee ecTh IUIFOCHl M MHHYChI. Hampumep, kpymnHas Tpex-
YPOBHEBAS dPXHTEKTYPa MOKET OBITH JOCTATOYHO JOPOTrOCTOSIICH A PeaiH-
3aiMH. Ecin npunoxkeHue opHEHTHPOBAHO HA OTPaHHYEHHOE YHMCIIO MOTh30Ba-
TeJeH, TPEXYPOBHEBAs apXHTEKTYPa MOKET ObITh H30BITOYHOM,

B cnenyrommx pasgenax Mbl 00CYIMM OIHO-, IBYX- H TPEXYPOBHEBYIO
APXHTEKTYPBI H HEKOTOPEIE TIIOCE! H MHHYCEI MX pPean3aliim.
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OaHoypoBHeBasi APXHTEKTYPA

OnHoypoBHEBass apXHUTEKTYpa NpPEANnonaracT pasMElIEHHE BCEX Tpex
CI0EB Koja Ha oaHom cepeepe (puc. 1.8). EcTh HECKONBKO TMPEHMMYILIECTR
H HEJOCTATKOB TAKOI'D THIIA Elp.‘-’iH'l’ﬂl{'I"_‘;"pbl.

ITpeumyiecTea: o4eHb y100H0, OBICTpadA pa3padoTka H pa3BepThIBAHHE,

Hepnocrarku: Hebonesiuas MacirrabUpyeMoCcTb H DE3011aCHOCTb.

C oaHO# cTOpOHEL, 0YeHB Y100HO pa3padaTeIBaTL KO Ha OJHOH MallHHE,
C JAPYIroi — O4eHb CJIOHHO MaclrTabupoBarh npuiokerue. s sed-npuioxeHus
TaKyKe TPYIHO 3allHTHTEL CEPBEpP C MOMOIIBI0 OpaHIMay?IpoB H 30H DE30MacHo-
CTH, IIOCKOJILKY CepBep NOoYTH HasepHska Oyaer B 30He [13, uro Moxer npusec-
TH K BBICOKOMY PHCKY D€30MacHOCTH J10CTyNa K 0a3e NaHHbIX.

Cepeep npeactasneHwid/npunoxernin/bL

3a g '
= | & 0 & Ha
Oreer 1
< nf l\EJJ I'hfl,/l |
|
L

= = = -
KnuwedT "
n=n cTaBneHue E
E= EE::fsc —— Bpaxamayap BpavaMayap

I = [locTyn K gaHHbiM

Pue. 1.8. Oonoyposuesan apxumerxmypa

JByXypoBHeBasi apXHTEKTYpa

[Ipu peanuzauuu ABYXYPOBHEBOH apXHTEKTYphl cepeep 0a3bl JaHHBIX
OTASAACTCA OT cepBepa npunoxenui (puc. 1.9). MMeetca HECKONBKO MICOB
H MHHYCOB TAKOTI'0 MOIX0ja.

[Lmiockl: y100CTBO M BO3MOKHOCTE CIHEIHATM3AIMH cepBepa Da3 jaH-
HbIX. MHHYCBI: MEHBIIAA MACIITAOHPYEMOCTD, CIIOKHOCTH MPH 0DECEYeHHH
DE30MacHOCTH H JJOPOrOBH3HA,

Otnenende ceppepa 0a3 JaHHBIX MO3BOJAST €My CTaTh OoOJee crenua-
ITH3UPOBAHHBIM, HO MO-TIPEKHEMY KPAHHE CJIOXKHO MPUMEHATH Maciitabupo-
paHHe. [IpH Takol apXHTEKTYpE CIOMKHO OTPaJHTh CEPBEpPELI ¢ DpaHaMayIpa-
MH W 30HBI OE30MACHOCTH, XOTSA 3TO Pa3jIe/IeHHE MPOUCXOINT JIy4Ile, YeM
B OJITHOYPOBHEBOH apxuTeKkType. Tem He MeHee Oe30MacHOCTE NMPHIIOKEHHA
BCE paBHO HeDOUIbLIIAs.
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Cepeeap

e e npynoxeHyi/npeacTrasnedni

3

o= |[H @G ;

Oteer

« 0 @ QD 5
Bpanguayap

M = Npeacrasnexve Bpavgmayap
E = Buanec

O = [locTyn K AaHHbIM

Cepeep B

Puc. 1.9. [syxyposnesan apxumexmypa

TpexypoeneBasi apXHTeKTYpa

TpexypoBHeBas apxuTekTypa obecnieuuBaeT pasjelieHue 0assl JaHHbIX,
cepBepa NpHIOKEHHH W cepBepa npeacTaBleHuH apyr ot apyra (puc. 1.10).
Takoii noaxo1 UMeeT CBOM NPEUMYLIECTBA H HEIOCTATKH.

Cepsep Cepeep

A NpeacTasneHnii- NPUNOMEHKA Cepeep Bl
BA
D 3anpoc
Oteet
I s st

£ inpclo :
KnuexT
M = MNpepcraBnelne  Bporamayap B o
E = Buanec

0 = NocTyn K AaHHBIM

Puc. 1.10. Tpexyposnesan apxumexmypa

IIpeumyiecTa: MacmTadMPYEMOCTh, 3alllHTa ¢ MOMOINLBEI OpaHaMay-
IPOB H 30H, BO3MOMKHOCTE CIIELMaIH3alHH cepeepa 0a3 JaHHBIX.

Henocratkn: M30BITOYHOCTE, 0OJiee CHOKHO pa3BHBAThCH, TPYyAHEE
VIpaBIAThE, JOPOrOBH3HA.

Otaenenne Daspl JaHHBIX MO3BOJAET cepBepy 0asbl JaHHBIX CTaTk Dosee
CreHaIH3npoBaHHbIM. OTIENeHHe MPe3eHTALHOHHOTO H MIPHKIAJIHOIO cepBe-
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POB TAKARC TMO3IBOJIACT IMPOBCCTH CICHHAIH3ALUHKD 3THX CCPBCPOR, HTO B COBO-
EVIIHOCTH J14CT {J]T'.‘{,'!]‘L‘IHL[ﬁ MOTEHIIH AT MH[;]IITHGHI]}’EMEIETH- Taxke MOWKHO
JIYHIIC 3alIHTHTE HTPHJIOMCHHE © HCTTOJIB30BaAHHEM ﬁ[}ﬂHﬂMﬁ}ﬂpDB,

Tuns! coenHHEeHHH

MobunesHble yerpoiicTBa 00BIYHO padOTAOT B OJIHOM M3 TPEX PEKHUMOB!
BCET/la Ha CBS3M, YACTHYHO CBA3aHbI WIH HE MOJAKIIOYEHBI,

[MocToanHOE MOOKIOYEHHE

Mobuneusle yerpoiictBa, Takue kak cotoBele Tenedonsl wiH KIIK, kak
MPABHIIO, pabOTAIOT B PEKHMME MOCTOAHHONH CBs3H, MODHIBHBIC YCTPOICTRA, Ta-
ke kak KIIK, nnanmernsie u noprarueasie K, no cymecrey craam pacummpe-
HHEM CYLIECTBYIOLIHX NMPHAOKEHHH M MHDPACTPYKTYPLI, NO3BONAIOUINX MM0Jb-
30BaTe/AM Beer1a ObITh COeHHEHHBIMH C MIPHIIOKEHHAMHI BO BpeMs padOThI.

YacTHuHoe NoJAKJHOYMCHHC

HHﬂl',.'J.E] MODHJIBHBIE }-’C'lpﬂﬁ':'l’ﬂﬂ MOI'YT OBITh OTK/IHOYEHbl B TEe4YeHHEe
JUTHTENBHOTO MepHoaa BpeMend. Hanpumep, coTpyaHHKH MOOHIBHBIX O(hH-
COB MOI'YT [EPHOIHYECKH MOAKIKYATECA K CEPBEPY B ohuce 1S nosyueHus
INEKTPOHHOH MOYTHI, KOHTAKTHON HH(MOPMAIHH HIH 3a7a4, KOTOPBIE TPe/-
CTOHT COe/1aTh. PadoTHHEK OTEJIHOYAeT MOOHIIBHOE }"C'l‘pﬂﬁﬂ'l'ﬂﬂ H BBIIIO/JIHACT
padoty BHe ouca, BO BpeMsi KOTOPOH OH MOJKET CChLIATHCA HA CKAYaHHYIO
uHpopmauuio. [lonb3oBareis TAKKE MOKET JIOKAIBHO 0DHOBIATE HH(pOPMA-
I[MI0 HAa CBOEM MOOHJIBHOM YCTPOHCTBE Iepe/l MOBTOPHOH CHHXPOHH3ALHCH
MOOMIIBHOI'O VCTPOICTBA ¢ cepBepoM B DoJiee 103/1Hee BpeMs.

bes noagIwYeHuA

CymecTByloT TakkKe MOOHJIBHBIE YCTPOHCTBA, KOTOPBIE HHKOIJIA HE
[MOJKIYAIOTCH K CepBepam, HallpuMep HIPOBbIE YCTPOMCTEA.

CHHXpoOHH3AIHA

Tun coeanHeHHs BIHAET HA TO, KAKHM 00pa3oM MOMHO CHHXPOHHU3HPO-
BaTh JTAHHBIC MEKIY MOOMIBHBIM YCTPOMCTBOM M cepBepoM. CHHXpoOHH3a-
1A p'EEIJlH'E}"E'l'CH ABYMAH OCHOBHBIMH cliocoDaMH: HﬂllpepblHHﬂ HIIH METOJ0M
C IPOMEKYTOYHBIM XPaHEHHEM.

H CNpEPBIBHOC COCHHEHHE

Korga mexy KIMEHTOM H CEPBEPOM HEIPEpPLIBHOE COEIHHEHHE, CHH-
XPOHH3ALINS JAHHBIX MEXKITY KIHEHTOM M CEPBEPOM TAKKE ABIACTCH HENpe-
PHIBHOH H MOKeT OBITh JJOCTHIHYTa CHHXPOHHBIM HJIH ACHHXPOHHBIM CIIOCO-
oom (puc. 1.11).
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CHHXPOHHBIA

Cepeep

1. 3anpoc Ha coxpaHeHve
>

2. CepBep coxpadaeT faHHIe

KnweHT 3. OTeeT Ha coxpaHeHWe
-+

ACHHXPOHHBIN
Cepeep
1. 3anpoc Ha coxpaHeHwe
>

2. Oteer
-+

3. Cepeep coxpaHaeT JaHHbIe -

4. CoxpaHeHwe BLINONHEHO
>

KnueHT 5. OTBET

-

Puc. 1.11. Cunxponnoe 1 acuHxponHoe e3aumModencmeane

Cunxponnoe coedunenue BO3HUKACT, KOTJA 3anpoc JUid XpaHeHus J1aH-
HBIX OTIPABIIAETCA HA CEpPBep, HA KOTOPOM XPaHATCA JaHHBIE. 3aTeM JaHHbIE
[IOMEIIATCH B XpaHWIMLle, Takoe Kak 0a3bl JaHHBIX Ha CepBepe.
IIpH CHHXpPOHHOM COEIHHEHHH BCE JaHHBIE COXPaHAKTCA MOJHOCTBIO, Mepe/]
TEM KaK CepBep MOATBEPHIAET NOIYYeHHE JaHHBIX U OCBODOKIAET 110J1b30-
BATEJILCKHH HHTEp(EHC KIHEeHTa.

Acurxponnoe coedunenie NPOUCXOIUT, KOTJIA CHAYANIA HA cepBep OTIpas-
JIAETCA 3aMpoc JIA XpaHeHHs JaHHBIX, a TOJIBKO IMOTOM OHH OVIYT COXpaHEHBI.
HaHHble NOMEATCs B XpaHWIKILE, TAKoe Kak Da3a jJaHHeIX Ha ceprepe. On-
HAKO TIPH aCHHXPOHHOH CBA3H JIAHHBIE HE MOTYT OBITH TIOMHOCTBEIO COXPAHEHBI
10 pacro3HaBaHus cepeepoM kKiueHTa. OOBIYHO cepBep cHayalla paclo3Haer
3aMpoc KJIHEHTA W TOJIBKO 3aTeM coXpaHaeT AaHHbie. [locne BeImonHenwus 3a-
[IPOCA HA XPAHEHHE CEPBEP COODILMT 0D ITOM KIIHEHTY.

MET{I,[I, C HPpOMERKYTOUHBIM XPAaHEHHEM

Korga ne mosker ObITE rapaHTHpPOBAHO COCAMHEHHE MEKIY KIHEHTOM
H CCPpBCPOM, €CTh BOIMOAKHOCTD De3onacHo XPAdHHTE H NEpelaBaTh HHIl]ﬂpMEl—
[IHI0, HCTIONBL3YA METO/ ¢ MPOMEKYTOUHBIM XpaHeHueMm. [lpeanonoxum, uto
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MOOMIBHBIH TTONB30BATENb JKEIACT BBECTH JJTAHHBIC B TO BPEMHA, KOI1A ero MO-
OHJIBHOE YCTPOHCTRO HE NMOJAKIIOUeHO K cepepy. [Ipunomxenne MOOHIBHOTO
KJTMCHTA MOKET CHA4Yalla COXPaAHHUTh JaHHBIC B JIOKAIbHOW Da3e naHHbix. Ilos-
e, KoIjla YCTAHOBUTCH COeJUHeHHe, MODHILHOE [PUIOKEHHUE IepelacT HX
W3 IOKaIBHOH Da3kl JanHbixX Daze nanHbIX Ha cepBepe (puc. 1.12).

CoxpaHenne Cepeep

&

—
BA
=l “M..___.;—”f
=z CoxpaHeHue
KnuewT
» CoeauHeHWe pasopeaHo
n
epeHanpasneHue EEDHEP
=
o
MNepeHanpaenexue
—— BA
KnueuT
= EDH,EI,I"I HE&HWe YCTaHOBNEHO

Puc. 1.12. Memod coedunenus ¢ npoMescymoyHbiM XpaneHtiem

BaxHo 0OTMETHTB, YT0, €CJIIH Bl MO3BOJUTE MOOHIBHBIM MOJIb30BATEIAM
TAKHM 00pa3oM XpaHHThL JAHHBIE B JIOKAILHOH Da3e JaHHBIX, HEOOXOIHMO
TakkKe 00ecrneyuTh MX LENOCTHOCTE MPH CHHXPOHH3ALMH C cepBepoM Oa3bl
JAHHBIX, T. K. JIPYTHE NMOJB30BATEIH MOTYT J0DABHTE MIIH H3MEHHTE TPOTH-
BOPEYHBLIE JAHHBIE Ha CBOMX MOOHJILHBIX YCTPOHCTBAX.

ApPXHTEKTYPHBIE IADI0HBI

B CACIVHIILHX pasiaciax NpeiacTaB/iCHbl HEKOTOPLIC wadIoHel 118 Ma-

NBIX, CPEIHUX H KPYITHOMACIITAOHBIX apXUTEKTYP MOOHIBHBIX MPHIOKEHHII.
Ecnu npeanonomuTs, 4To CYLUIECTBYET YEThIPE BOIMOKHBIX CIOS KIIH-

CHTa, TPH YPOBHA CEPBEpa W TPH THIIA MOJKIIOHEHHA, TO, B 00IIEH CI0KHO-
CTH, Moayuaercs 36 BO3MOKHBIX KoMOMHaLMil. OIHAKO HE BCE M3 ITHX KOM-
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OuHalMi ABNAOTCA None3neiMH. B HactodAmiee BpCMA CaMad pacripocTpa-
HCHHAA MOICIL — 29TO «HACTHHYHOC MOJRIIHCHHC, MOCKWIBKY CBAZL HC BCC-
rJ1a MOKET OBITh rapaHTHpOBaHA.

Hyanepan, TpexypoBHeBas apXHTEKTYPa HEMPEPLIBHOTO MOAKIIOYEHHA

Eciv MOOMIBHBIH KJIHEHT HE MMEET CJIO€B NMPHKIAJIHOTO KOIa, 3TO 03-
HA4YaeT, 4TO OH ABJIACTCA TOHKHM KIMEHTOM. CepBep XpaHHMT BECh KOJ MpH-
NTOKEHHS U HMEET TPEXYPOBHEBYIO apxHTeKTYypy. Ha puc. 1.13 npencrasnena
pocTas MOOHIIBHAA APXHTEKTYpa.

Cepsep Cepee
MobunbHLIA KNUeHT I'IpliEIHCTEB.I'IEHHﬁ HﬂlﬁpﬂﬂiBHHﬁ Cepeep BAA

Bpoysep

A

[ ||l @

MocToAHHOE CoaaUHEHWE

M = MNpeacragneHue
E = Buanec

[ = NocTtyn K AaHHBIM

Puc. 1.13. [Tpuvep apxumexmypot
C HENPEPBIBHBIM NOOKTIOYEHUEM

YpoBeHbs [peJACTABICHHS HMEeT NPHUKIAJIHOH KOJ, KOTOPBIH MOMKeTr
oTODpakaTh CTpaHHLbL MODHIBHOTO yeTpoMcTia, Takoro kak KIIK. OObru-
Hele BeD-cTpanulbl (HanpumMep, ASP.NET, JSP, HTML) noctynHel a1s npo-
cMoTpa ¢ momomielo Beb-Opaysepa, Hanpumep Microsoft Pocket Internet
Explorer.

YpoBeHB NPEJACTABICHHA TAKKE B3aHMO/ICHCTBYET € JAHHBIMH H UMEET
AOCTYN K O0OBEKTAM Ha YPOBHAX NpuioxeHna u 0azwel gannsix. Kak npasuio,
JaHHBIC Mﬂl'}"l’ OBITH llpﬂ'-ll-‘l'I“Elel H3 Dasbl HaHHBIX H ﬂﬁpﬂ'l’Hl} 3AllHCAaHBl BO
BpeMs 0OHOBJIEHHA.

JTa apXUTeKTypa O4YeHb [pocTad, MOTOMY YTO Mpearnojaraercd, 4To
MOOMIBHBEIH KJIHEHT Beerja OyaeT MOJKI0YeH K cepBepy. Takum odpaszoM,
HET HEODXOIHMOCTH B XPaHEHHUH JAHHBIX TPHIOKEHHA HA MOOHIBHOM YCT-
poiictee. Eciin MoOMABHOE yeTpPOHCTBO OYIET OTKIIOYEHO, TO HE OYIET BO3-
MOKHOCTH TIOJIYYEHHA BCEH aAKTYAILHOH HH(OpMALMH, NMOKA COSTHMHEHHE
HEC ﬁ}-’.ﬂ,ﬂ'l' BOCCTAHOBIICHO.
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Tpu ciaos, TpH YPOBHA, APXHTEKTYPA YACTHYHOTO MOAKINYEHHS

MoOWIBHBIH KIIMEHT UMEET TPH CJIOS KOoJa NPHKIAAHOH NporpamMmsbl,
T. €. OH ABJIAETCA TOJCTBIM KIHeHTOM. CepBep Takke COAepHKHUT KO MPHIo-
AMEHHA M OpraHH30BaH B BH/E TPEeXYpOBHeBOH apxutekTypel. Ha puc. 1.14
nmpejacTaBieHa dosiee ciokHas MOOHIbHAA apXHTEKTYpa.

Cepaep Cepeep

=
=1

: BA

YacTuuHo ceAlaHLl

M = NpeacTagnexue
B = buanec

0 = Noctyn Kk AaHHBIM
Puc. 1.14. Croscuas apxumexmypa MoOuIbRO20 BPUIONCEH A

MoOOHABHBEIH KITHEHT MMEET MOJTHOCTBIO ABTOHOMHOE NMPHIOKEHHE, KO-
TOPOE MOKET YHTATHL U 3aMUCHIBATE BBOJIHUMBIE MMOJIL30BATENEM JTaHHLIE B JIO-
KaJTBHYH) ﬁa.'i}’ JAHHBIX, KOIJ1a OH HE MOJIKIHYEH K CCpPBEPY. Korna ¢easb
BOCCTAHABIMBARTCH, [JaHHbIE MOrYT OBITH IOJYYEHbl H3 JOKaJILHOH 0a3kbl
JMAHHBIX M 3arpy’KeHbl HA CEPBEP C MOMOMILIO MEXAHH3MA MPOMEKYTOUYHOTO
XpaHeHHA TaHHBIX.

[IpuHuHNBLI paspadoTKH APXHTEKTYPbl MOOHILHOTO NPHJI0KEHHS

Huke nepeuncneHsl HeKOTOpPbIE M3 MPHHLIMIIOB CO3JaHHA XOPOLLEH ap-
XHTEKTYPbl MODHIBHOTO npHioKeHHsa. Ha npakTike MOKET OKa3aThbesd HEBO3-
MOKHBIM [TOCTH/KEHHE BCEX JTHX MPHHUMIOB. TeM He MeHee OOIbUIHHCTBO
APXUTEKTYP MOOMJIBHBIX TNPHAOKEHHH V/IOBISTBOPAIOT 3THM TPHHIIMIIAM.
JTan NpoeKTHPOBAHHA APXHTEKTYPHI J0M/KEH paspelaTs BONPOCHl OH3Heca H
paciupsTh GyHKUMOHANIBHBIE NOTPeOHOCTH NOJL30BATENEH.

MeToa He3aBHCHMOCTH

B uaeansnom BapuanTe HeoOX0HMO pa3paborars MOOWILHBLIE HPHIIO-
ACHHA, KOTOPBIC HACKO/IBKO BO3IMOMHO HC3ABHCHMEI OT THIIA }’CTpﬂﬁCTEﬂ
1 raTgopMbl. ITO HE BCEr/1a JIEIKO MIIH BO3MOMHO, HO XOPOLIHE [PHIIOHKE-
HHA, KaK IMPaBHII0, HAITHCAHLI TdK, 4TO OHH MOI'YT pﬂﬁﬂTﬂTﬁ Ha MHOT'HX VCT-
poiicTBax ¥ nardopmax.
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Ha npakTtuke, oanako, OOIBIIMHCTBO NMPHIOKEHHH CKOpEe BCETo HE CO-
OTBETCTBYIOT 3THM napaaurmam, [To Becei BepoaTHocTH, OyaeT He0OX0HMO
BpIOpaTh HauboOJIEe MOIXOAAIIEE YCTPOMCTBO M IIAT(HOPMY H, COOTBETCT-
BEHHO, Nucarhk npuiomenus. Takum oOpa3oMm, NOYTH HABEPHAKA NPHIESTCH
BEIOHpaTE MOOHIBHEIC yCTpoiicTRa, Takue Kak cmaprhons i KITK. Kaxk-
J10€ YCTPOHCTBO M miatopMa HMEHT pa3/iHuHble XapakTepUCTHKH, YTO He-
00X0IMMO NPHHUMATE BO BHHMAaHHE IIPH pa3padoTKe MpHIOKEHHH.

Bricokan NMPOH3BOAHTEIBHOCTE H TOCTYIIHOCTD

ApXHTEKTYpa [0/LKHA, Kak IPaBHI0, HMETh OTIMYHYIO [POM3BOIHTE/Ib-
HOCTE MPH HOPMATEHOM H TTHKOBOM TIEpHOIAX noTpedHOCTH B pecypeax. Hampu-
Mep, 1A caiiTa OpOKEePCKOH IMIOIAIKH WIEKTPOHHOTO OM3HECA B /IeHb ITHKOBOMH
TOPrOBIAH akuMaMH. Ecim J101M MOIYT HCNONB30BATE CAHT B J1000H MOMEHT
BpPEMEHH, apXHUTEKTYpa J0JAHA 00/1aaTh TAKKE BBICOKOH JIOCTYITHOCTHIO.

MacmTadupyemocTb

ApPXHTEKTYpa A0/DKHA ObITH MaclITabMpyeMoii, 4To0b! OBICTPO aanTHPO-
BATBCA TIPH BO3MOKHOM 3HAYMTE/IBHOM YBEIMYCHHH YHCIA TIOJIB30BAaTEICH,
MPHIOKEHHH W (PYHKIMOHATBHBIX BO3MOKHOCTEH. APXMTEKTYPA J0KHA OBITh
pa3paboTaHa Tak, 4YT0OBI JIEMKO MO3BOJHTH TOPH3OHTANIBHOE (I0MOIHHTEIbHbIE
cepsepa) W BepTHKaIbHOE (J00aBineHue Dollee OBICTPLIX CEPBEPOB) MaciuTadu-
poBaHue De3 yiepoda s MH0ObIX CYILIECTBYOIIHX IPUIOKEHHH.

Cucremublie P eDOBaHHA MOJbL30BATENH

ApxHUTeKTYypa, Kak NpaBUIO, JIO/IKHA [03BOJATE oDpadarbiBarte Kak
MOKHO OOJBIIHE THIBI M KOIHYECTBO mnonk3oBateiei. Hanpumep, Bed-
MPHIOKEHHA ¢ DOJBIIHM 00BbemMoM rpaduk ana otodpaxkeHua Ha KITK mo-
r'yT OBITE KPACHBBEIMH, HO, €CJIH M0L30BATE/IH HMEIOT TOJIBKO HH3KOCKOPOCT-
HbIC JIHHHH COCIAHHCHHA, IPOH3BOAHTCIIBHOCTE HE ﬁ}-’,‘].ﬂ'l‘ YAOBJICTBOPHTCIIb=
HOi. Takum 00pazom, cleyeT HMEThL B BHJIY TOIHBIH CIIEKTP MOJIB30BATENCH
IUIH BBICOKO=- H HH3KOIPOH3BOJAWTC/IbHBIX CHCTCM.

Bonpock! gna caMmonpoBepku

Haiite onpeaeleHHe MODHIIBHBIX YCTPOHCTB.

B yeM npeuMyliecTBa HCIIOIBL30BAHUA MOOHIBHEIX YCTPOHCTR?

Kakue THNEI MOOMILHBIX YCTPOHCTB CYIIECTBYIOT?

Kakue onepallHOHHBIE CHCTEMBI HCIIONL3YIOTCA B MOOHIBHEIX YCTPOH-
crBax?!

5. Kakue cymecTBylOT THITBI MOOWIBHBIX NpHIOKeHWH? B dyem 3akmwoua-
HTCH HX JOCTOHMHCTEA H H‘E,.'J,DC’I'H'I’HH?

el A
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2. PA3PABOTKA MOBWUNbHbIX MPUNOXEHUN
HA NMNAT®OPME J2ME

Java 2 Micro Edition (J2ME) - sto nnardopma, koTopas Oblna crneum-
anbHO pazpadoraHa Ui NOPTATHBHBIX YCTPOMCTB M lpeacrasiseT codoil
BUPTYAILHYI0 MAallHHY ¢ HEOOXOIMMBIM MHHHMYMOM OHOIHOTeK W Oonee
JIC'KHMH BEPCHAMH CTaAHIAPTHBIX Java-Kiaccos.

Beiaensior cieayioime 0CHOBHBIE KATETOPHH MOPTATHBHBIX YCTPOHCTR:

- 1:'3--'r-l.'.ZTI:H;',II::Il.'.}TEni:l C llﬂﬁﬂﬂhlIlﬂi’i MOHIIHOCTBEI) H OI'PAHHYCHHBLIMHA {!J-}’III{[[H{]-
HaJIbHBIMH BO3MOAKHOCTAMH, KOTOpPbIE CIOCOOHBI K HECTallHOHAPHBIM
CETEBBIM KOMMYHHKAIMAM, — MOOHIBHBIE Tene(OHBl, JBYCTOPOHHHE
neixepsbl, KapMaHHbIE MepCOHANIBHEIE KOMITBIOTEPHI H OpraHai3epsl.

e YcrpoiicTBa, obaanatomine 00abIIeH MOUIHOCTBIO H CPEACTBAMH I10JIb-
30Barellbekoro HHTepdeiica (Ul), nojacoequHeHHble K (PHKCHPOBAHHOMY
DEeCIpepBEIBHOMY CETEBOMY COEIHHCHHIO, — KOMITBIOTEPHBIC MPHCTABKH
K TEJIEeBU30pY, TEIEeBH30pbl ¢ BBIXOAOM B MHTepHeT, HaBUrallMOHHbIE
ABTOMOOMIIBHEIE CHCTEMBI, CMapT(OHBEI H KOMMYHHKATOPBI.
[IpuMeHeHHe NMPHHLKMIA MOYJIBHOIO MOCTPOSHHs nporpamMm Ha J2ZME

MO3BONACT pa3padaThiBaTh NMPHIOKCHHA [IIA Pa3HBIX THIIOB YCTPOMCTB B 34-
BHCHMOCTH OT HMX [l]}"HELI,HﬂHEIJIthlI EGEM{}H{HQCTEH? o0beMa NaMaTH H THIIA
ceA3r. C aroil nensio B J2ZME Henonssyores KOHQHUTYpadd |1 pogHIIH,

2.1. Kontburypaumnu u npodpunn J2ZME

Kondmrypauua J2ME onpeaenser MunuManenyto Java-nnatdopmy ans
KATErOPHH NMOPTATHBHLIX YCTPOHCTB. JpyruMu cinoBamu, KOHQHIypauus —
ATO cneuH(UKaLMHA, KOTopad oIpelendeT JOCTYIIHBIE Pecypchkl CHCTEMHOTO
YPOBHA.

Kondmurypauus exnwvaer Tpu 0azoBsix Habopa:

* CBOMNCTB A3BIKa [IporpaMmMHupoBanus Java,

® CBOHCTB BHPTYaJILHOH MallMHEI Java,

*  TOJUICPKHBAEMBIX OHOMHOTEK Java ¥ nmporpaMMHBIX HHTEphEICOB MpH-
noxenus (API).

Beinenaior ase Oazoewie kondurypauun J2ZME n1s cOOTBETCTBYIONTHX
KaTeropuii NOPTaTHBHBIX YCTPOHCTB:

. Connected, Limited Device Configuration (CLDC) — koudurypaims
U1 HE CTALHOHAPHO MOAKIHYAEMbIX MOOHIIBHBIX YCTPOHCTB C OrpaHH4EeH-
HLEIMH BO3MOKHOCTAMH.
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2. Connected Device Configuration (CDC) — kondurypamnms mis mo-
CTOAHHO TMTOJIKITHYHCHHBIX }FL:T[]DE{:TB C []ﬁ'hEMDM [MaMATH 2 HIH 6{]]’]’33 MCTd-
OalT U ¢ WHUPOKHMH (PYHKIIHOHATBHBIMH BO3MOKHOCTAMH.

[Mpoduas IZME onpejenser nporpaMmieiii nHTepdeiic s onpeaenes-
HOro Kjiacca yerpoicTs. Peanuzanusa npodunsa coctodt u3 nabopa dOHOIHMOTEK
KJ1accoB Java, KoTopele odecrneunBatoT uHTepdeiic nporpaMMHOTo YpoBHSL, T. €.
ONpeIe/AT BCe BB (DYHKIIHOHAIBHBIX BO3MOMKHOCTEH W CIrykO.

[Ipodhuan uenones3yroTes 1 odecneueHus pealbHOH maTopmel s
CeMEHCTBa YCTPOHCTB, KOTOPBLIE HMEKT BO3MOKHOCTH, 3aJaHHBIC KOH(HIY-
pauueil. Takum obpa3zom, rapaHTHpYeTCs B3aUMOJEHCTBHE — KOTOpOe HeoDsi-
3aTEJBHO TPEANOIaraeT COBMECTHMOCTh KOHEYHBIX MPOAYKTOB PasiHYHBIX
[IPOUIBOANTENEH — MEN1Y BCEMH YCTPOHUCTBAMMH OJHOH KATEropuu /s OIl-
peneneHHda cTaHJAapTHOH MmIaT(GopMel pa3padoTKH NPHIOKEHHH Ha Java.

Harnpumep, npoduiie MOMKET NOIEPRHBATE BOZMOMKHOCTE CETEBOH KOMMY-
HHKaK U1 craiaapra Short Message Service (SMS). Tlockoneky crangapr
SMS sBisiercs NOBCEMECTHO PACIpOCTPAHEHHLIM CBOHCTBOM B COTOBOI Tenedo-
HHH, HMECT CMBICTT 3a/1aTh ITY CIY:KOY B Npo(HIC, KOTOPBIH NpeaIHa3HaYeH [UId
MOOUIIBHEIX TeNne(OHOB, BMECTO TOID YTOOBI BCTPAHBATE €& B KOH(HI'YPaLIHIO.

[Ipodune BHeapAeTCcs «NOBEpX KOH(pHUrypauuu» W BEKIWO4YaeT OHOIHO-
TeKH, KOTOPbIE COOTBETCTBYIOT Doliee crelu(pHUIHBIM XapakTepHCTHKAM 3a-
INaHHOH KaTeropuH YCTPOMCTRB, yeM OHOIHOTEKH, KOTOPBIE COACPHKAT KOH(H-
rypauui. [lpunoxenus 3areM BCTpPaHBAKOTCHA MOBEPX KOH(PHUIypauUMH H
Mpous H MOTYT HCNOIB30BATL TOJMBKO OMOIHOTEKH KJIACCOB, NPEIOCTAB-
NAeMble 3THMH JBYMS HH3KOYPOBHEBBIMH crenupurkauuamu. [podunu mo-
ryT OBITL BCTPOEHBI MOBEPX JAPYT Apyra, Ho npuinoxenue JIZME moxker co-
JAep#aTb TOIBKO OJHY KoH(purypauuro. Ha puc. 2.1 nokazaHel ypOBHH, W3
KOTOpBIX cocTouT mathopma J2ZME.

Java-npunoxenwe
AP| npopunen

BuBnuorexi

AP| kondurypaumm
BupTtyansHaa mawmvHa Java

OnepaunoHHan cHCTemMa KoMNBKTEepa

AnnaparHoe obecneyeHuWe YyCTpoWCTEa

Puc. 2.1. Hramghopma J2ZME

2.1.1. Kon¢purypanusa Connected, Limited Device Configuration

Iene wenonwzopanus CLDC zakniodaeTcs B TOM, YTOOR YCTAHOBHTH
cTanaapTHyio maatdopmy Java s atux yerpoiicts. M3-3a mmpokoro Beibo-
pa CHCTEMHOTO TPOrpaMMHOro obecriedeHHs Ha pasiHYHBIX MepPCOHATBHBIX
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yerpoiicteaXx CLDC MeXoauT W3 MHHHMANBHBIX TIPEINOIOKEHHH O cpene,
B KOTOpoH ona cyuiectByer. Hanpumep, oana OC MOKeT NoIepKHBATL
MHOKECTBEHHEIC TapajielbHbIC MPOIECChl, APYTrad MOKET WIH HE MOKET
no/1epkHBaTh (ailnoByro cuctemy U ToMy 110100HOE.

CLDC otnuyaerca ot CDC u npeacrasnser w3 ceba ec moarpymmy.
OJHAKO 3TH KOH(UIYpalHH HEe3aBUCHUMBL JPYI OT Apyra, Tak 4YTO OHU He
NOKHE HCTIOJB30BATRCS BMeECTe NpH onucanu mnardopmel. Ha puc. 2.2
NoKaszaHa CBA3b Me#1y ABYMS KoHpHrypauusamu u miuatdopmoit J2SE.

Hene3a Wcnone3oBaTe

NPOCTPAHCTBO
umeH java.”

""I-!—_.--l-"'-

Puc. 2.2. CLDC siensemes nodzpynnon CDC

Kak u CDC, CLDC onpeaenser TpedyeMbIe: YPOBEHE NMOICPHKKH A3bI-
Ka mporpaMMHpoBaHus Java, (DYHKIIHOHATBHYHO MOJIEPHKKY COOTBETCTBYHO-
e TpedoBaHMAM BUPTYANBHOH ManuHel Java u Hadbop OMOIHOTEK KIACCOB.
IMoanepxka a3bika Java. Cneundukaumus CLDC He BrIHOHaeT noj-
JEPIKKY CIEAYIONIMX CBOMCTE A3bIKa Java:
¢ BLIYHCIEHHA C IIaBaoIIe TOYKOH;
¢ (uHanHzanug 00BEKTA;
¢ HepapxHf Knacca Java. lang.Error Bo BCEH €ro nojiHoTe,
OTCcyTCTBHE MOAACPKKH IJIABAKOIIEH TOYKH ABIAETCHA OCHOBHBIM OTIIH-
YMEM Ha A3BIKOBOM YPOBHE BHPTYansHOH MamMbbl Java, Kotopas nojmiaep-
#upaetr CLDC, ot crangaptHod VM J2S8E, 4To odeBHAHO 118 nporpaMmu-
CTOR. DJTO O3HAYAET, YTO NMPOTrPAMMBI, NMPEJAHAZHAYEHHBIC JIIA 3aMycKa Ha
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CLDC, He MOTYT MCIOJB30BATE KOHCTAHTHI, THMHE H BEAHYHHEI C TUIaBalo-
e Toukoil. HeBo3MoKHO HCMOAB30BaTe BCTpOeHHBIH THII £1oat, W Knacce
Java.lang.Float 0w yaaned u3 oubimorek CLDC. DTo cBolicTBO He
MOJIJICPIKHBACTCH M3-33 OTCYTCTBHS ANNapaTHOrO HWIH NMporpaMmHoro obec-
neveHHd C MaBariueid To4Koi Ha OONMbIIHHCTBE MODHIBHBIX YCTPOICTE.

Hepapxusa ucknrwueHdid Java.lang.Error Takike Oblla yaaleHa H3
oudmmorex CLDC u3-3a orpaHH4eHHONH NMaMaTH MOOHIBHBIX YCTPOHCTB.

[Momgnepxka BUpTYANBEHOH MalllHHEI Java H OHOJIHOTEK.

B CLDC onpenenensl TpeboBanus 118 BUPTYAIBHON MammMHbl Java,
Onn 3apucaT oTr VM, KoTopad BHICOKO-TIOPTATHBHA M CO37aHa 1714 HeDONb-
IIHX YCTPOHCTB ¢ OrpaHHYEHHBIMH pecypcaMu. B cneayiomem cnucke nepe-
YHCIIEHbl CBOHCTBA, KOTOpble He nopaepxuparoTes B CLDC-coBmecTHMOM
BUPTYAILHOH MAIIMHE B OTJIHYHE OT cTanaapTHoit J2SE, DTH croiicTBa OBLIH
MCKJIKOYEHBl KakK HM3-3a HM3MeHeHHsA OMONMOTEeK, Tak M H3-3a coobpakeHHi
0Oe301acHOCTH:

Java Native Interface (JNI, cobcTeeHHbIi HHTEpdeiic Java);

3ArPY3YHKH ONPEAEIAEMBIX MTOJIB30BATENEM KIACCOB;

orpaxenue (reflection);

rpynnel HUTEH 1 geMonsl HuTel (thread daemons);

thunanuzaums (oTcyTeTBHE MeTona ObJject.finalized B dubnuo-
Tekax CLDC);

ciadwie cobliky (weak references);

OLIHOKH (noaaep:xueaercd HeOonkinas noarpynmna omuook J28E);
npoBepka kiaacca aiina.

Bupryanenas mamnHa, kotopasa ycranapaueaetcsa BMecte ¢ CLDC, na-
spiBaercs Kilobyte Virtual Machine (KVM), nockonsky HCIOJIb3YET BCETrO
JTHIIE HECKOIBKO KHI00aHT padoyei naMaTH.

CrneunduKaums ¢BOHCTB, KOTOPLIE NOAJASPHKHBACT BUPTYAIbHAS MALLIH-
Ha, BEJIOYAeT crneuHpHkamno OHOIHOTEK, KOTOpPBIE OHa TMOLIEP:KHBAECT.
Crnenudukauns CLDC noapoOdHo onucsiBaeT OUOIHOTEKH, BHEAPEHUE KOTO-
PBIX JOIKHO MOAIEPHKHBATHCA.

CLDC — 310 koH(Qmrypaums, nopepx KOTOPOH BCTPAHBAKTCA OJHH HIIH
donee npogunen, nodromy CLDC npennaznadena 1ia pa3padOTYHKOB OT-
AeNbHBIX npuiaoxenuidt. B tadn. 2.1 nepedynciieHbl nakeTbl, KOTOPLIE BKIO-
yaeT B ceds CLDC.

[lepBrie TpH makeTa B Ha3BaHWHM HCIMOJB3YIOT NpeHKc Java, NoToMy
UTO KamIbliH W3 HUX COAEPKHT MOJArPYIINY CTAHAAPTHBIX Kiaccos miardop-
Mbl J2SE. [Mocaeanuii, oaHako, J0TKeH HCMOABL30BATh npedMKe javax, no-
CKOJIBKY OH OIHCBIBACT HOBOC «CTAHIAPTHOE PaclIHpPEeHHE», KOTOPOE HE AB-
JIAETCS 4acThbi) OCHOBHOH nuardopmel Java.

L]

L

.
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Tabnuna 2.1
Hareme CLDC

Haszpanue nakera CLDC Onucanue

Jjava.io

CTangapTHeIE KIACCH H TAKETH BBOJA/BRIBOIA
Java, nogmuoskecTBo nakera J25E

Jjava.lang

Knaccer u untepipeiicer VM, nogmuoxecTso na-
kera J2SE

Java.util

Knaccer u uaTepipeiichl CTAHIAPTHBIX YTHIINT,
noaMHOKeCTBO nakera J28E

Javax.microedition.lo

Kiaccer u uHTepdeiickl cTpyKTYphl 00ILHX CO-
enmHennid CLDC

2.1.2. Kongpurypauus Connected Device Configuration

Henonesyemass 8 CDC BupTyanbHas MalidHa Java Ha3blBaeTCs KOM-

MAKTHOH BHpTYyanbHOI Mammuoil (Compact Virtual Machine) n umeer cne-
AVIOIIHE OCHOBHEIE CBOMHCTBA:

L

L

YIVHINCHHAA 53AIMTOMHHAROINAA CHCTCMA,

HeOonbIIMe BpeMeHHBIE HHTEPBaJIbl COOPKH Mycopa B Cpe/IHEM;

MOJTHOC OTACIICHHE BHpT}fﬂHh}lDﬁ MAIIHHLI OT CHCTCMbBI TTAMATH,
MO/YJIbHBIE COOPIUHKH MYyCOpa;

cOOpKa Mycopa 10 MOKOJICHHAM.

B wactHocTn, CVM 0ObINa CIPOEKTHPOBAHA C YYETOM MpPeI10CTaBICHHA

CJAEIYIOUIHX CBOHCTE:

. & & @

NOPTATHBHOCT;

6LIET}JHH CHHXPOHHIALIHA,

BBINOJHEeHHe Java-K1accoB 0TAeNbHO OT NoCcTOAHHOH maMaThH (ROM);
MOJLAEPKKA €CTECTBEHHBIX MOTOKOB;

30HBI ODCITYKHBAHUA MaJIbIX KJIACCOB;

npeaocTapieHue uutepdeiicos U noggepxka cayikd onepauHoOHHOMN
CHCTeMBI peanbHOro Bpemenu (RTOS);

Mpeodpa3oBaHNE NMOTOKOB Java HEMOCPEACTBEHHO B €CTECTBEHHBIC MO-
TOKH;

MOJUICP/KKA BCEX CBOHCTB H OMONMOTEK BHMpPTyanbHOH mMamuHbl Java
pepcud 1.3, Takux Kak HHTep(eilc BbI30BA YIalleHHBIX METOI0B, HH-
Tepdeiic oTagKy BUPTYaAIbHOH MalllkHel Java 1 rp.

CDC ycranapnipaeT MHHHMAalbHBIH HaOop OHOMHOTEK KnaccoB H API.

Ona no/y1epuBaeT clie/lyllHe cCTaH apTHbIe nakeTsl Java:

-

L

Jjava.lang — CHCTEMHBIE KIACChI BUPTYaIbHOH MallkMHkl Java,
java.util —0aszoBele yTHIANTEI Java;
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¢ Jjava.net — pgedrarpamma Universal Datagram Protocol (UDP) wu
BBOJ/BEIBOT (1/O);

e java.io — dailnosblii BBOJ/BEIBOI Java;

e Jjava.text — MHHMMalbHaA MOJAEPKKA HHTEPHAIIHOHATH3AIIHH;

¢ java.security — MHHHMAaJbHAas 3all[HTa HA HU3KOM YpOBHE H ud-

POBAHHE CEPHATH3ALIMH 00BEKTA.

Hauneie APl He BrIO4arT nmosiHelii HaOop makeToe Habopa HMHCTPY-
MEHTAILHBIX CPEACTB pa3paboTKH nporpammioroe obecnedenus (Software
Development Kit (SDK)) Java 2. B HeKOTOpBIX cay4asx 3TH NAKeThkl H KJac-
Chl ABJIAOTCA NMOJArPYINAMH MaKkeToB v kiaaccos Java 2 SDK. B tabn. 2.2 ne-
peYHCIIeH MOJIHBIH HADOop nakeTor, noanepxueaemerx CDC.

Tadnuua 2.2
Haxemor CDC

Haspanne nakera CDC Onucanue

CranpaprHeie Kiaccel H uHTepdeich

lava.io
J BROJIA/BLIBOIA

java.lang

Knaccel BUPTYaNILHON MALTHHE]

Java.lang.ref

Knaccel nns padoTe! ¢ CCBIIKAMH HA OOBEKTEI

Jjava.lang.reflect

Knaccel v unTepeiicsl, NoiepKHBAI0IIHE OTPa-
JKeHHe (IMHAMHYECKYI0 HH(POPMALIHIO O Kaccax)

Jjava.math

MartemMaTHUeCcKHH NakeT

Jjava.net

Ceresble K1accel H MHHTEphEHCH

Jjava.security

Knaccel M uaTepdeiics De300acHOCTH

java.security.cert

Knaccel ceprudmraimnn O6e30macHoCTH

Jjava.text

TekcToBOol naker

Java.util

Knacenl CTAHIAPTHLIX YTHIHT

java.util.jar

Knaccel yTHauTEl apxueaTtopa Java (JAR)

Jjava.util.zip

Knaccel yrumntel ZIP

Javax.microedition.io

Knaccel  uaTepdeiicsl CTPYKTYPBI 001IHX CO-
eaMHeHni CDC

2.1.3. Mllpoguar Foundation

Kondurypaunsa sMecte ¢ npoduiem GopMHpYET HMCHOIHAEMYH) Cpeay
JZME. CpoiicTBa ¥ ¢l1y:KOBI CHCTEMHOTO YPOBHSA, MOICPKHBAEMBIE KOH(H-
rypauueid, CKpeITEL OT pazpadoTyHKa NPHIOAKESHHH.

[Tpoipune onpeaensier yposeHb, KoTopbii cogepxuT APL Cosparenn
J2ZME sHauane 3aganu oauH npoduns CDC, npodune Foundation, koTopsbiii
ocHoBan Ha BeInycke J2SE Bepcun 1.3, On Obin pazpaboran cTaHgapTHBIM
komuTeTom Java Community Process, 3KcrnepTHOH I'pynmod KOMIIAHHH, pa-

47



Dotaromux B chepe MOTPEOHTENLCKHX AJIEKTPOHHBIX TOBapoB. [Ipodunb
Foundation conepsxut B cebe naketsl J2SE, nepeunciaennsie B Tadn. 2.3,

Tadnuna 2.3
Maxemwpr npochuns Foundation

Haspanue nmaxera
. Onucanue

npodguna Foundation
Jjava.lang [ lopnepaxka aseika Java
Java.util HobasnseT MoMHYH MOLASKKY ZIP 1 Ipyrux yTuaut J25E
Java.net Hobasnser TCP/IP-cokerst 1 HTTP-coemHenns
Jjava.io [lognep:xka MexaHu3MOB BBOA/BLIBOA
java.text ObecneunBaeT NOLNEPEKY HHTEPHAILMOHATIH3ALIHH TAKETA
Jjava.security |JlobDapngeT noanucek U cepTHPHKALMIO KOJIOB

CornacHo npuBeaeHHONH Tabnuie, Bea Hepapxusa java.awt (Abstract
Window Toolkit, AWT) u java.swing (maker Swing), Kotopas onpeie-
nset APl rpaduyeckoro nons3oeateabckoro uarepdeiica (GUI), orcyreTpy-
€T B nojjepauBacMbix nakerax. Ecau npunomenuio neodbxoaum GUI, no-
Tpedyerca ponoiaHUTeNnbHBIH npodune. [Ipodunu Moryt ObITE BHEIpPeHBI
nosepx apyr apyra. [poaykr naardopmer JI2ZME, oanako, MoxkeT coaepkarh
TOJIBKO OJIHY KOH(PHT'YpaLHIO.

Oreyrersue nogaepxku GUI B npodmne Foundation uMeeT MeHbLLEe
BO3/ICHCTBHE HA CEMEHCTBO NMOCTOSAHHO MOJKTIOYEHHBIX CETEBBIX YCTPOHCTB
¢ 00LIMM JOCTYIIOM, TAKHX KaK KOMIIbIOTEPHBIE IPHCTABKH K TEIEBU30PY, YeM
HA MEPCOHANBHBEIC MODMIIBHBIE YCTPOHCTBA, ¢ KOTOPBIMH paboTaloT nmpH mo-
MoK BTOpoi koHburypauuu JI2ZME, CLDC,

Takum Dﬁpi:l.’i[‘.lli,, PCUHICHHC BRITHYATE HITH HC BRITNYATE EB{]EL‘TEH H GHG-
JTHOTEKH B KOH(HI'YPALIMIO WIH MPOQHIb OCHOBAHO HA WX 30HAX 00CITYKUBAHHA,
TpeDOBAHHAX K CTATHYECKUM H JIHHAMHYECKHM pPecypcaM H K 0e30MacHOCTH.

2.1.4. llpoduas Personal

Crneunndmkamma  npoduna  Personal ©Owina paspaborana B Java
Community, KOHEYHbIM pe3yiabTaToM KoTopod cran JSR-62. Ilpodmns
Personal obecnieyuBaer cpeay ¢ nonHol nogaepxkoid AWT. 3amsbicen ero
Cﬂ?ﬂﬂ'l"ﬂflﬂﬁ 3AKITHYAIICH B TOM, 4TODBI 0DecHneunTh llJlEl'l'fb{}pM}-’, NoAxoa:1-
myw ana Web-annneros, On takike npenoctapiager cnocod nepemMenieHns
J2ZME s npunosxkenuii Personal Java.

[Tpouns  Personal Bepcum 1.0 Tpebyer BHenpenus mnpodunsd
Foundation sepcuun 1.0. 1o paciumpenusiii Hadop npoduns Personal Basis
Profile repcun 1.0. Onnako npoduns Personal aengercs moarpynmnoii nmiar-
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thopmer J2ZSE Bepcun 1.3.1, koTOpas naet npHIOKEHHAM, CO3aHHBIM B MPO-
thune Personal, 6oneiyio coBMecTHMOCTE CHI3Y BRepx ¢ J2SE Bepeun 1.3.1.

B Tabn. 2.4 nepedMciacHB TAKETHI, KOTOPHIC BKIIOHMCHBI B MPOGHIL
Personal sepcuu 1.0.

Tadbnuua 2.4

ITaxemu npoghunn Personal

Hazepanue nakera

Onucanue
npodguna Personal

Knaccel, HeoOXoauMBIE 1718 CO3aHKA allie-
TOB H HCHOJIB3YEMBIE HMH

Knaccet AWT mns cozganus noib30BaTENb-
CKOro HHTepdieiica nporpaMm

Knaccel  uaTEphEiicsl 114 NEPECHUIKH 1aH-
HBIX BHYTPH H MEKIY IMPHIOKEHHAMH
Knaccel u uHTepdeiics s 0dpadorkn colbi-
THiH AWT

java.awt.font Kuiacebl n mHTepdeiics s paborbl ¢o mprdrramm
Kiaccsl m maTepdeiicsl 118 ONHCaHHs pellak-
TOPOB METO/0B BBOJ1IA

Hurepdeiicsl, koTopele noMorawT B pazpador-
Java.awt.im.spi K€ PeJJaKTOPOR MeTOI0B BBOAA 118 1000
Cpe/ibl HCTIONHEHHA Java

Knacce! ang coznanus v naMenenns nzobpa-
HKEeHHH

Knaccel, KoTopeie noaaepkuBatoT pazpadoTky
komMnoHeHTor JavaBean

Hurepdieiicel, HCnonb3yeMble IPHIOKEHHAMH
javax.microedition.xlet |u gucneryepamu npunoxenuii npodumnsa J2ZME
Personal 018 koMMyHHKaIUH

Java.applet

Jjava.awt

Java.awt.data transfer

Jjava.awt.event

Java.awt.im

Jjava.awt.image

Jjava.beans

2.1.5. llpodpuas RMI

ITpodune Remote Method Invocation (RMI) Ovun cozman mas miar-
(hopm, KoTOpble NoIEpKHBaKOT KOHpurypauuo CDC.

[Ipogune RMI tpedyer BHeapenusa npodunsa Foundation H BHeapsaeTcs
nosepx Hero. I[Tpoaykrel npoduna RMI gomkHel nopiepkKHBaTh CIeayIONHe
CBOJCTRA:

o noaHyI0 ceManTHKY RMI-BLI130BOB;
*  NOJIepKKY 00BeKTOB MapllUaIHuHIa;
e RMI npoBoanoro nporokona;
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IKCMOPT yaaneHHux 00beKTOR yepes API UnicastRemoteObject;
pacnpenenennyo cbopky mycopa H naTepdeiicel cbopinka mycopa Kak
JUIS KIIMEHTA, TaK M JIIA CepBepa;
HHTepdeiic akTHBaTOPA H NPOTOKOJ AKTUBALHH 1151 KIIMEHTA;
uHTepheiice peectpa RMI 1 akcnopT peectpa yiaaneHHBIX 00BEKTOR.
[Ipodune RMI nopiepxusaer noarpynny RMI API J12SE B Bepcun 1.3.
Cneayromme wHTepdeicsl U CBOHCTBA ABIAKTCA YACThH creuHpHka-
i RMI J2SE B. 1.3 u nyOdanuneix API, Ho nojpnep:xkka »tux uHTepdeiicon
H (PYHKIHOHAIBHBIX BO3MOMKHOCTEH WCKIWOYEHA M3 TeXHHYECKHX TpedoBa-
Huii npodunas RMI u3-3a orpaHHUYeHHOCTH BBIYHCIHTEILHBIX MOITHOCTEH
YCTPOHCTB, CETEBOH POH3BOAHTEILHOCTH U IPOIYCKHOI ClIOCODHOCTH:
e RMI yepes OpanamMayIpel U IPOKCH;
o RMI MyIBTUIIIEKCHBIH [IPOTOKOIL;
e MOJEIL peanu3aliH «aKTHBH3Hpyemoro» (wactivatable») yvnanennoro
00beKTa;
HEPEKOMEHIYEMBIE METO/IbI, KJIACChl H HHTepdeiich;
MO/LASPKKA NPOTOKOJIA cKeneToHa 3arymku aus RMI s, 1.1;
KOMITMJIATOP CKEJETOHA M 3arTYIIKH,
[Moanepxka cneayromux ceoicete J2SE RMI B 1.3 He Briarouena:
¢ Java.rml.server.disableHttp;

java.rmi.activation.port;
java.rml.loader.packagePrefix;
java.rmi.registry.packagePrefix;
java.rml.server.packagePrefix,

. = @»

2.2, MNpocune Mobile Information Device

[Tockoneky kaTeropus, odcnyxupaemada CLDC, Bknrouaer B cedda Takoe
MHOMCCTEO PA3/IHYHBIX THIIOB HEPCOHAIBHBIX }"C’l'pﬂﬁﬂ'I“E, MNOTEHUHAJIBHO
1A UX MOAASPKKH HE0OX0IHMO MHOMKECTBO pasinHYHbIX mpoduici. Hando-
Jee NonyJsapHbIM H XOPOLIO M3BECTHBIM W3 HUX siBisercs npoduns Mobile
Information Device (MIDP), unorna naszeisaemeiii MID Profile. MIDP «ne-
#ur» nosepx CLDC u 3apaer vadop APl nons3osatensckoro wHrepdeiica
(UT), cozmanHOro i COBpEMEHHBIX OecrpoBojaHBIX ycTpoHcTB, MIDP-
[IPUIOAKEHHUS HA3ZBIBAKTCH MH/UIEThl. B crajuu pa3zpaldoTkH HAXOAWUTCH [PO-
(s PDA, koTOpBIH TaKAKE OPHEHTHPOBAH HA MOOMIIBHBIC YCTPOMCTRA.

MIDP npejanazHaueH Juiss MOOMIIBHBIX HHQOPMALMOHHBLIX YCTPOICTB, Ta-
KHX Kak MOOMIIBHEIE Tene]OHbI, IBYCTOPOHHHME NEH/DKEPLl H TOMY MO00HBIE
YCTPOHCTBA, KOTOPBIE COOTBETCTBYHOT CJIEIVIOIIHM XapaKTepHCTHKAM:

*  pa3Mep IKpaHa NPUMEPHO (KaK MUHHMYM) 96 x 54 nukceneu;
* 1iayOMHa 3kpaHa 1 OuT;
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KlaBHaTypa ana padoThl OAHOH WIH IBYMS PyKaMmH, YCTPOHCTBO BBOJA
C CEHCOPHOIO 3KpaHa;

128 KO snepronezasucumMoi namat 11 MIDP-komMnoHeHTOB;

8 Kb EHEPI‘UHESEHHCHMGITI MaMATH 1A JdHHBIX HNOCTOAHHOI'O XPAHCHHA,
32 KO nHeprozapHcHMOH ONepaTHBHOH MaMATH Ui 001acTH JHHaAMHYE-
CcKOH nmamsati JRA;

JABYCTOPOHHASA OCCIPOBO/IHAs CBA3b.

[lTockoneky auanazod BozmoxHoctreit MID crons wmpok, MIDP ycra-

HAB/IHBACT paﬁﬂﬂlym BC/IHHHHY MHHHMAJIBHOI'O oOmiero 3HaMeHaTens BO3-
MoxcHocTel yerpoicts. [lorromy MIDP onpenensier cneayrowme APL:

L]

.

MPHIOKEHHA (CEMaHTHKA W ynpaBieHHe npuiaokeHuaMi MIDP);
NoJb30BaTENBCKHIT HHTEpdeiic;

MOCTOAHHOE XpPaHCHHE;

OpraHu3alus CeTeH;

TalMepBl.

B Tadn. 2.5 nepeuncrneHsl akeTel, KOTopele cogepxur MIDP.

Tabnuua 2.5
Harxemur MIDP

Hazpanwe naketa MIDP Onucanue

javax.microedition.icdui |Knaccel uutepdeiica noap3osareis

Javax.microedition.rms

CHI{:TEMH OpPraHH3alHe BEJICHHA Tarmucel
(Record management system, RMS), noa-
ACPAHBAKOIAA MTOCTOAHHOC XPpAHCHHE YVCT-
poiicTBa

Jjavax.microedition.midlet

Tunel KnaccoB NoAAEpPHKKH ONpeIeIcHHS
npunoxenuii MIDP

javax.microedition.io

Knaccel 1 untepdeiickl CTPYKTYPEI 00IHX
coeauHeHuin MIDP

Jjava.lio

Knaccel 1 unTepdelicel CTAHIAPTHOTO BBO-
na/ BeiBOj1a Java

Jjava.lang

Knaccel u uHTEpdeHcE BUPTYANLHOM
Java-MaliHHbI

[ java.util Kacest 1 uHTEpQEiich CTAHIAPTHBIX YTIHT

Peamuzauusa MIDP nomana cocToATh H3 NAKETOB H KJIACCOB, YKa3aHHBIX

B cneuudukannn MIDP. Kpome Toro, ona MOKeT UMETE 3aBHCHMEBIE OT pea-
JH3aLMH KJIAacChl JUIA JOCTYIA [MPOrpaMMHOTO M anmnapaTtHoro odecrneveHus
POJIHOH CHCTEMBIL.

B Tabn. 2.6 conocraengrTca CTPYKTYpel daHHbIX iatdgopm CDC wu

CLDC. Kak 8 CDC, tak v 8 CLDC Her HMYEro Takoro, 4to npensTcTByeT
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MPOH3BOIHTENIO MOAKIIOYATE J00YI0 H3 maaTdopM K JTaHHOMY CeMeHCTRY
yeTpoicTs, Tem He Menee cTpyKTyphl mnathopm — 0cod0eHHO CBOHCTBA KOH-
(purypaimi ¥ npogpuiaeH — OBIIK ONpeIeNeHsbl 118 padoThI ¢ MPAKTHYECKHMH
OrpaHHYEHHUAMH PA3/IMYHLIX CEeMECTRB annapaTHbIX YCTPOHCTB.

Tadbnuua 2.6
Haxemw CDC

Hazpauue nakera MIDP Onucanue

Tunel knaccos NoAnep:KKH ONpeaAcIcHHS
npunokennii MIDP

Knaccrl u uHTepdpelicsl CTPYKTYPBI 0DIIHX
coenquHenuii MIDP

Knaccel u uHTEpelCh CTAHIAPTHOTO
BBOA/BBIBOIA Java

Knaccel 1 uHTEpihElicsl BUPTYaIbHOH
Java-malMHbl

[ java.util Kiiaccel H MHTEPPEHChl CTAHIAPTHRIX VTHINT

Javax.microedition.midlet

Javax.microedition.lo

Jjava.lio

Java.lang

2.2.1. Moaenns cocTOAHHH MHIJIETA

AKH3HEeHHBIH LUK MHUUIETA BKIIHOYAST HECKOJIBKO cocTodaHui. B tadm. 2.7
MepPeYHCICHEl BO3MOKHEIE cocTosHMS MID-71eTa M HMX COOTBETCTRYIOLIHME
ONMUCAHUS,

Tabnuua 2.7
Cocmosanua MID-rema
Cocroanue Onucanue

Aot ive MID-ner nubo rotos k 3amycky, 1Hdo samyuie. [Iponecc,
(AKTUBEH) KoTOpbI yipasaaet MID-nerom, Moser He ObITE B 3amy-

eHHOM cocToaHin, Ho MID-net Bee papHO akTiBeH
Destroyed MID-neT He 3anyileH H YKE HE MOKET NEPEXOIHTh
([lpepeaH) B JIPYIHE COCTOAHMSA
Paused MID-net He BeinonuaeTca. OH HE MOKET Ha4aTh paboTy
([IpmoCcTaHCBIEH) |10 TeX Mop, NOKA HE NepeHIeT B AKTHBHOE COCTOAHHE

Ha puc. 2.3 nokaszana auarpaMma nepexoja M3 COCTOSHHA B COCTOSHHE,
KOTOpas MpeAcTaBifeT U3 cedd pexHUMBl MUIETa H CODBITHA, KOTOPBIE CITY-
AKAT NPUYMHOH [Mepexojla M3 OJIHOrO cocToaHusa B Japyroe. Metoasl
startApp (), pauselpp() W destroyApp () noizeomswor MID-nery
H3MEHATH CBOE COCTOSHHE.
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HPE‘USEAPPU
MpwocTaHoBNEHO AKTUBHO
startApp()
destroyApp() destroyApp()
PaspyweHo

Puc. 2.3. Cocmoanua MID-nrema

B tadn. 2.8 nepeunciensl METO/IBI Knacca javax.microedition,
midlet.MIDlet, koTtopsie ynpasiasioT coctosniem MID-nera.

Tabdnuua 2.8

Memoow knaccoe MID-nemos, ynpaenarowue cocmonnudamu MID-nrema

Hazpanue MeToaa
knacca MID-nera

Onucanue

protected abstract
vold destrovApp()

AMS curnanuzupyer MID-nery o npekpaiie-
HHH paboTel. MID-ner BXoaHT B npepBaHHoOe
COCTOAHHE

vold notifyDestroyed()

MID-net 3anpamnBaeT 0 BX0/€ B IPEPBaHHOE
COCTOAHHE

vold notifyPaused()

MID-net sanpammsaeT 0 Ae3aKTHBALIHH
H BXO/1€ B [IPHOCTAHOBIECHHOE COCTOSHHE

protected abstract
volid pauseApp ()

AMS curnannzmpyer MID-neTy oCTaHOBHTh-
¢, MID-neT BX0AHT B NPHOCTAHOBIEHHOE CO-
CTOAHUE

void resumeRegquest()

MID-ner 3anpanmpeaeT o NOBTOPHOM BXO/1€
B AKTHBHOE COCTOAHHE

protected abstract
volid startiApp ()

AMS curnanuzupyer MID-nery, 4To oH akTH-
BEH

[Tpunoxenuss MID orinumuarores ot npuinoxedHuid J2SE tem, kakum 00-
pa3om OHH 3akaH4dMBaroT padoty. [Lis 3asepmienus padore MID-nera nHeob-
XOIHMO BBI3BATE MeTol notifyDestroyed (), KOTOPBEIH CHTHATH3IUPYET
AMS, uro MID-ner 3zapepwuun BeinojaHeHue. AMS 3akpeiaer MID-ner
1 Bce ero 00bekThl. OHAKO BHPTYalkHAA MalllMHA MpoonKaeT padoTy.

33




CTpykTypa MHIJIETa MOKET OBITE NPEIACTaBICHA CAEAYIOIMM 00pa3om:

import javax.microedition.midlet.*;
import javax.microedition.lecdui.®*;
public class MIDPSkeleton extends MIDlet implements
CommandListener
{
private Command gquit; // The Quit command
private Display display; // Declaring the display
// Initialize the Display and place system controls in the
Constructor
public MIDEPSkeleton ()
{

display = Display.getDisplay(this);

quit = new Command ("Quit", Command.SCREEN, 2} ;
I
II.-‘ * &
* Initialize all the classes to be used in the program here
(startZpp () )
*x/
public void startipp()
{

I
// If the Application needs to be paused temporarily.

public void pauseldpp/()

// Clean up when the application is destrovyed.
public void destroyApp (boolean unconditional)

{

}
// Ewent handling routine.

public void commandAction (Command c, Displayable z)

{
if (¢ == guit) // If Quit button is pressed,

{
notifyDestroyed(); // Call the destroyApp method.
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2.2.2. llpouecc pazpadorku npuioxennii MIDP

[Iponecc paspaborkm npunoxkenuii Ha JZME coctouT W3 cienyrommx

ITATNOB!

1. IlpoekTHpoBaHHe H KOJMPOBAHHE — HANUCAHWE NPOTPAMMBI.

2. KoMmnuauporanue — KOMIHIHPOBAHHE NPOrPaMMBI ¢ MOMOLILK CTAH-
napTHoro komnuaaropa J2SE.

3. TlpeapapurenbHas NMPOBEPKAa — BBINTOJHEHHE NPEIBAPHTENLHOH Mpo-
BepkH 00padoTKH KiaccoB Java [0 YNaKOBKH: MPOBepKa HCMOJIbL30Ba-
HHS OMEpalui ¢ MIaBaieH TOYKOH H METO0B 3aBEpIICHHA B KIlac-
cax Java.

4.  VYnakoBka — co3janue apxuBHoro daiina JAR, comepiauero pecypcsbl
[NPUI0KEHHs, co3laHue (Qaiina onHcaHHA NPHIIOKEHHSA, COAepIKallero
MeTauH(POPMALMED O [IPHIIOKEHHH,

5. PackpbiTHe — pacnakoBka M pasMelleHHe PecypcoB MPUIOKEHHA MO
KOHTPOJIEM IMYITATOPDA.

6. BrimonHeHwe — 3anyck NPHIOKEHHA C HCIIOIB30BAHUEM IMYJIATOPA.

7. Otnaaka — HAXOKJACHHE W BhIJEICHHE OIMOOK B NMpOrpaMMme W BHECE-
HHE MCIIPABICHHH B HCXOAHBIH KO,

2.2.2.1. llpoexmuposaniie u Koouposanue

[TeproHauansHO HEOOXOAMMO CO3JaTh CTPYKTYPY KATAJIOTOB, KOTOPas
Oyaer noaaepxuBath paspadbotky Habopa MID-neros, 1. e. kommexkra MID-
JIETOB, KOTOPLIE HCMONB3YIOT 00IIHE PECYPCH MPHIOKEHHH,

Cunayana cos3gaguM Karanor noj Hazganvem Hello, yto Oyaer Ha3ga-
HHEM TIPHMEpPA MEPBOTO NPHIOKEHHA, MO JHPEKTOpHEH apps/, NpeaHa-
3HAYEHHOH U1 YCTAHOBKH MHCTPYMEHTApHs 118 padoThl ¢ OeCnpoBOIHBIMH
YCTPOHCTBAMH, JTa JHPEKTOPHA ABMACTCH KOPHEBOH JINA HOBOIO IPOCKTA.
[Ipoexkm — 3TO opraHH30BaHHOE 00BbEIHHEHHE pecypcoB (MCXOAHOIO KOJa,
thaiinos pecypcoB, OTKOMIHIHPOBAHHBIX haiinos), cneuupUUecKux g oj-
HOTO HITH DoJiee CBA3aHHBIX MPHIOKEHHH.

Jdna peMoHCcTpamuu npumepa OyaeM HCNonb3oBaTh miaatdopMmy s
pa3padoTKH MOOHIBHBIX npuiaoxeHuid — Java ME SDK 3.0. Ee moxHo 3a-
rpy3uTh ¢ caiita Sun Microsystems, http://java.sun.com.

Ha puc. 2.4 nokasaHo IIaBHOE OKHO [IPHIIOKEHHA.

Cozpanue NpoeKkTa COCTOHT M3 CNEIYIOUIMX TAMOB!

1) BribepuTe nyHKT MeHI $ann Hoerlid npoerT (File New

Project) WiH MEIKHATE 10 3HAYKY MPOCKTA.

2) B HoBoM okHe BbiOepuTe kateropuwo Java ME SDK u tun npoekrta —

MIDP-npunoxenune (MIDP Application). Hammure Ha kHONKy Tanee

(Next) (puc. 2.5).
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B Jawal TH) Pletfosm ., Wices Edition Soltwaie ke velopment Kl 3.0

Fi= ‘Mimy Fun Tools ‘Windew  Melp

HSR TR IO

@ x[Fles  [bin |

[lwice Seleckor il =
[ @[ coc, JawaTH) Micrs Edisen S0¢ 3.0
w0 Quos, JavalTM) Micro Ection S0 3.0
@ JevaFe, JeesTM) Micro Ediion S0E 3.0

Puc. 2.4. INasnoe oxno cozdanusa npoexma

: Hew Project

Description:

Steps Choose Project

1. Choose Projeck Categoras! Propects:

I _m B e Appication
COC Application
Imiport: Wiredass Tookt Project
Import CDC Tookit Project

Creates a new MIDP application in a standard IDE project. You can also generate a MIDIet in the |
project. This project uses an IDE-generated Ant build script and special tasks to preprocess,
bwild, obfuscate, preverify, run, debug, and deploy wour application inthe Java ME environment,

rrih | [ cencel ][ riee

]

Puc. 2.5. Orno cozdanua nosozo npoexma

56




3) B none Haseaume npoexTa (Project Name) yKaKuTe HOBOE Ha-
sganue (puc. 2.6). Ilpn HeobXoauMOCTH, ¢ NMOMOIBID KHONKH O620p
(Browse) M3MEHHTE PACIIONOMKEHHE npoekTa (Project Location).
CHumuTe (naxok CezparTe Munner I[Ipueer (Create Hello
MID1let) M HAKMHTE Ha KHONIKY 3aeepumnTs (Finish).

& Mew Mobile Application

Ships

Mamie and Locatinn

1. Choose Project
2.  Mame ani Location
3, Defauk Platform Seleckion

——

Profect Mame: |_H_etln

Project Locatiom: |F:1,F'n:-ie|:t5'1rn|:hile'l.task5 . l Erowse... |
Project Folder: |F:1,F'm|e|;t5'|,rmh4b'|,ta.lqs'|,l-leln |

[+] St as Main Project

| <Back || met> || Fiish || cancel |[ mep |

Puc. 2.6. Oxno cozdanus Hazeanus U pacnofoNCenus HO8020 RPOEKma

B pesyneTare BHINOMHEHWA DTHX ACHCTBHHA OyayT cO3/aHbl KOPHEBOH
KaTal1or" H NoAKaTAJI0I'H, C{},'J.'EPH{HHHE Kﬂ'l'ﬂ'pb.lx llpﬂ,‘],ﬂ'l’ﬂﬂ.flﬂﬂﬂ B Tﬂﬁ.’l. 29

Tabnuua 2.9
Kamanozu npoexma

Haspanne katanora Conepanne THPEKTOPHH

Bin Daiinel npunoskenns: daiin . Jar, daiin. jad, MANIFEST . MF.

classes OTKOMIWIHPOBRAHHEIE H NIPEJBAPHTEILHO NIPOBEPEHHBIE
thaiinel .class

Res daiisibl pecypCcoB NPHIMKEHH, TakHe Kak (aiiis niodpaxe-
Hui . png B gopmare PNG

Src @aiiabl HCXOAHOTO NPHIOKEHNA

tmpclasses OTKOMIMJIMPOBAHHBIE, HENPOBEPEHHbIE (painbl .class
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2.2.2.2. Komnuanayus

CreayrommmM TanoM B UHKIE pa3paboTKH ABNAETCA KOMITHIALMA HCXO/I-
HOH mporpaMmel. [Ipesie dyemM npucTynuTe K KOMITHIALMH, CASIVET MPOBEPHTD,
YTO CIHCOK KOMAaHIHBIX IMyTeH cpeibl 0D0M0MKH BKIIKOYAST MaplIpyT K JHPeK-
TOPHH, B KOTOPOH cojepxarca vruauTel J2ZME na komnbioTepe.

O0was GopMa CTPOKH KOMITHIISALHH MIPeACTABIAeT U3 cedA cleayioLee:
5 javac -d <tmpclasses dir> -bootclasspath <midpapi.zip
location> A\
<location of Jva sourcce fie(s):>

Vkazanue —d coodlaeT KOMIMUAATOPY JHPEKTOPHIO, B KOTOPYIO HYKHO
3AIIHCBIBATE  HEHNPOBEPCHHBIC OTKOMITH/IHPOBAHHLBIC  KIIACChI. Ykazanue
-bootclasspath yka3selBaeT MecTonojoxkeHwe (aina midpapi.zip,
KOTOPBIH nocTasnseTcs BMecte ¢ uucrpymentapueM J2ZME Wireless Toolkit,
paspaboTraHHeIM «Java Software», H comep:uT Bece knaccel MIDP, kotopslie
HEOOXOUMBI 118 Hanucanus npunoxkenuii Ha J2ZME. Cpeasl paspaboTtku
KOMMEPHYCCKHX HI}DHBE{},I[HTE.‘]EfI TAKHKE BEIHOYAHOT 3TOT [l}ilﬁﬂ Ykazanue
-bootclasspath Takme coodWaer KOMIMIATOPY O [NPEBOCXOACTBE HAajl
nwdoit cneundukaumeit CLASSPATH, koropas, BO3MOMKHO, ObUIa YCTAHOR-
neHa B cpejae cBoel 0007104KkH. 3aMeThTe, 4TO ITO A0KEH OBITH OTHOCH-
TelIbHbIIA Mapwpym docmyna K ¢haiiny — OTHOCHTEIbHBIH K KOPHEBOH JHPEK-
Topun npoekta. Hakownen, cneayer ykasaTh HMEHA NYTEH HCXOAHBIX (paiilyioR
J dVd, KOTOPbIC Bbl KOMITHIIHPYETC.

Urodsl orkoMnuiuposats Hadbop MID-neror HelloWorld u3 aupek-
Topul apps/HelloWorld/, ucnonb3yire clleyHOLYVIO KOMaHIY:

% javac -d tmpclasses \
-bootclasspach ../../lib/midpapi.zip src/HelloWorld.Java

5

Ykaszanue —d cooluaer KOMIMIATOPY 3alHcaTh HEIPOBEPCHHBIC KOM-
MUIHPOBAHHEIC KJIACCHl B JHPEKTOpHID tmpclasses, KoTopad ABIACTCA
MOJAHpPEKTOPHEN Kartagora HelloWorld/. Yka3zanue ~bootclasspath
OHpeacisacT HMH IIYTH OTHOCHTCIBHO JdHHOI'O KdTallOrd. IIDCJIEHHHH IIdpa-
METP  YKa3blBaeT  OTHOCHTE/IBHOE HWMA TYTH  HCXOQHOro  aina
HelloWorld.Java.

[Tocne 3apepuieHHs KOMIUJIAUMM (palisioB THpekTopusa tmpclasses
OyaeT coaepxkaTh HellpoBepeHHsle aiinel . class:
$ Is -1 tmpclasses/
total 0

-rw-r—-—-r—— 1 wvartan None 922 HelloWorld.class

5
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2.2.2.3. lIpedeapumenvnan npoeeprka

C.'"IE,II,}'I-GIJ_[HM ATANOM TIOCHE KOMIHITALMH ABIACTCH TIPCABAPHTCIBHAA
nposepka aiinios . class, KOTOPLIE TOMBKO YTO OTKOMITHIXPOBAIH. HToOkI
BBITTOJIHHTE NPOBEPKY, 3AMYCTHTE CASAYIOIYH KOMAaHTY:

% preverify -classpath "../../lib/midpapi.zip;tmpclasses" -d
classes

tmpclasses
5

[TapameTp —d yKa3selBaeT AMPEKTOPHIO, B KOTOPYIO J0JKHEI OBITE 3aIH-
CaHbl MpeJBapUTENEHO NMPOBEPEHHLIE BLIXOJHBIE KIAcChl, TEeHEPHPYEMEIE C
MOMOIIBKY 3TOH KoMaHbl. Hakonen, wWms 3aMbIKawomied JIHMPEKTOPHH,
tmpclasses, NOKa3pIBACT MECTOHAXOMICHHE, H3 KOTOPOTO MOMKHO TIOTY-
YHTh HENpOBepeHHble (paiiyibl Kl1accoB, KOTOPbLIE OBUIH CO3/1aHbl HA MPE/ibl-
AVIIEM ITANE KOMITHIALIHH,

3Janyck komanael preverify co3maer npeasapuTeIbHO TIPOBEPEHHEIC
thaiinel . class B JHPEKTOPHH KJIACCOB B COOTBETCTBHH C YKa3aHHAMH:

5 Is -1 classes/

total 0

-rw=-r=-r-- 1 wartan None 922 HelloWorld.class
5

Komanna preverify sBngeTcs MHCTPYMEHTOM TMpeJBapHTEILHOH
npoeepkd (ailyloB KJIACCOB, KOTOPLIH HMCIONIB3YETCH B MPOLIECCE MPOBEPKH
taiinoe knaccor, [Tposepka daitnor knaccor B CLDC, kak u B J2SE, apnser-
CH [IPOLIECCOM IPOBEPKH HCTHHHOCTH (paiifloB kiaccorB Java ¥ OTKIIOHSET He-
npaBHiIbHEIE (haiiael. OQHAKO B OTJIHYHE OT mpolecca nposepku B J25E npo-
pepka (aiinor knaccoe B CLDC BkmodaeT faga srana:

1. IlpeaBapurtenbHas NpPoOBEPKa BHE YCTPOHCTBA.

2. IIpoeepka Ha yeTpoiicTRe.

Hcnons3zopande komanasl preverify npeiacrasnser codoil ¢asy
MpeaBapHTEIbHON MPOBEPKH BHE YCTpoHCTBa. B peanbHoii cpeae »ta nepeas
(haza 00BIYHO OCYLUECTBISETCH Ha cepBepe, ¢ Koroporo MIDP-npunoxeHus
3arpy;kaiorcs Ha MOOMJbHBIE yeTpoiicTBa. OOBIYHO cepBep BBIMOJHACT ITO
110 TOTO, KaK JieJIaeT NPHI0KEHHE JOCTYIHBIM 1715 3arpy3KH.

[TpuuKHA MOABICHHA YTOTO HOBOTO MPOLIECCA ITPOBEPKH 3aKJIIOYAETCS B
TOM, 4TO 00BIYHBIN BepudukaTop aiinoe knaccos J2SE Tpebyer Oonbine
MmaMaTH M B[]TiMU)HH{JL‘TEﬁ Imo {lﬁpﬂﬁ{JTKE JAdHHBIX, HEM CTAHAAPTHEIC Mﬂﬁ}‘l_ﬂ k-
Hble YCTPOHCTBA MOTYT peajJbHO MpenoctaBisTe. Hoeeli Bepudukatop
CLDC Tpebyer Hamuoro MeHsiie RAM u sBnsgerca npH 3ToM HaMHOro 0o-
nee 3ppeKTHBHEIM.

59



2.2.2.4. ¥narkoeka

Craeayrommm 3TanoM Mocie MpeJBapuTelbHOH IPOBEPKH ABIACTCH

YIAKOBKA NMPHIOKEHHS. YakoBka HAbopa MHNIETOR BKIOHaeT 2 o0bekTa:
e apxuBHbI aiin Java-daiinoe MID-nera,
e HeoDA3aTENBHBIH (aiin JECKPHUITOPA MPHIOKEHHA,

CormacHo cneundukaunn MIDP HeoOdxoaumo, 4T0o0BI yriakoea Habopa
MID-neroB ocyuiecTBnsanack ¢ MOMOIIBI YTHAWTEI apxuBauuu Java (JAR).

Apxue JAR nHabopa MID-neTtor MOMKET COIEp:KaTk HECKOJLKO THIIOB
(haiinoB, KaK MoOKa3aHo B CIEAYIONIEM CITHCKE:

* (paiin manudecra (manifest file) — aiin, KOTOpPLIH ONMHUCBIBAET COJEp-
wnmoe JAR-daiina,
o (paiinbl knacco Java, koropele cogepxar MID-netw u3 Habopa MID-

JIETOB apXHBa,

o (paiinbl pecypcoB npunoxkeHHA, uenonessdyemsle MID-neramu u3 nabopa

MID-neros.

JAR daiin manudecra (manifest file) conepkut arpudyThl, KOTOpHIE
onuchiBaloT coaepixumoe camoro JAR-daiina. Ero nannuue B JAR-thaiine
HeoDA3aTENBHO.

Hpyroit HeoOs3aTelIbHBIH ONUcaTebHbINH (aii, Ha3zbiBaeMblil (paiiyiom
JECKPHNTOpa TPHIOKEHHA, COMCPKHT HH(pOopMauHio o Hadbope MID-nertos.
Dror ¢aill HHOIA Ha3bIBACTCA JECKPHIITOPOM NpuioxkeHus Java (JAD).
Kaxneii nadop MID-neToB MOKET HMETh CBA3ZAHHBIH C HUM (paiil onmucaHu.

dann geckpunTopa NPUIOKEHHA HCHOIL3YVETCHS 110 JBYM [IPHUYMHAM.
[Iporpammuoe oOecredyeHHE YOPaBICHHA TIPHIOKCHHAMH  YCTPOHCTBA
(AMS) wucnonbzyer undopMauuo M3 storo ¢ailla s nepBoHaYalbHOM
npoeepkH Toro, 4ro Bce MID-netwl B daiine JAR coorBeTcTBY1I0T Tpebopa-
HHUAM YCTPOMCTBA, MEepe/l TeM KAk OHO 3arpys3dT nojHelil dgaiin JAR. AMS
TAK/Ke MCIOJIB3VET Ty HH(opmaiuiwo i ynpasienus MID-nerom. AMS
YCTPOHCTBA OTBEYAET 3a YCTAHOBKY M yialeHue Hadopos MID-neros. Ono
Takke obecneunBaer MID-netTesl cpegoil McnonHenus, TpedyeMoi crnenugn-
kauped MIDP. Hakoneu, AMS vynpasisier sbinonHenuwem MID-neros,
a UIMCHHO 3allyCKOM, IPHOCTAHOBKOH M 3akpeiTHEM Beex MID-neroB.

Hakoneu, camu MID-ntersl MOryT u3spiekats M3 KoHpurypauuu JAD-
thaiina cnenMpHyecKkre aTpuOYThI, KOTOPEIE MPEACTABIAIOT cOOOH napaMer-
pel MID-nera. @aiin pecypcos NpHIOKEHHA ABIACTCA OCHOBHBIM MEXaHH3-
MOM JUIA pacnakoBKu KoH(purypaui MIDP-npunoxenni.

Cneundurauus MIDP tpebyer, uroOwl B daiine Manifest npucyrcrso-
Ba/IM onpeaeneHusie nois. Tpedyembie mons nokasansl B Tadn, 2.10.

@aiin MaHudecTa COOEP:KHUT CTPOKH arpHOVTOB, OJMH aTpHOYT Ha
ctpoky. Kas el arpudyt coctout n3 kmoua v 3nauenus. [locne kmoua cra-
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BUTCA JBOECTOYME, KOTOPOE OTICIACT €ro OT CBA3ZAHHOTO ¢ HUM 3HAa4YCHMSA.
daiin  MANIFEST.MF mnporpamvbl Hello HaxoIWTcs B [Anke
Hello/bin/. OH BRITIAIMT CAEIYIOINIHM 00pa3oM:

MIDlet-1l: Hello, Hello.png, Hello
MIDlet-Narae: Hello

MIDlet-Vendor: Vartan Piroumian
MIDlet-Version: 1.0
MicroEdition-Configuration: CLDC-1.0
MicroEdition-Profile: MIDP-1.0

Tabauua 2.10

Obazamensnubie amputyvmel gaiia Manifest. MF

HMms arpudyTa Onucanme

MIDlet-Name Hazpanue nadopa MID-neroe

Homep Bepcuu wHadopa MID-neror B dopme
<majorr<minor><micro>, oNpeienfeMoi
CXEMOH crneun(pHKaAUIHH YOPABIEHHA BEPCHAMH
npoaykra JDK

MIDlet=-Versiorv

PazpaboTunk npunodenuda (KOMOaHHA MM 4YacT-

MIDlet-Vendor
HOE JTHIIO)

[To onnomy na MID-ner B nansom Habope, co-
JePKUT pazjenseMblil 3anaToil CNHCOK W3 Tek-
croporo uMeHd MID-nera, 3Hauka ¥ HMEHH KJac-
ca n-noro MID-neta B nabope

MIDlet-<n>

MicroEdition-Profile [Tpoimns JZME, HeoOXoaHMBIH 115 HCTIOTHEHHA

MID-neta
MicroEdition- Koundwmrypauua J2ME, neobxoaumas ans ucnon-
Configuration Henua MID-nera

haiin manudecra pacnosnaer pasauunsie MID-netsl, HymMepys HX OT
MIDlet-1 go MIDlet-/n. Yucno 1 JomKHO WICHTH(HIMPOBATE TICPBEIH
MID-ner.

Y arpudyra MIDlet-1 cywecreyer Tpu 3Hadenus. [lepsoe — Ha3ga-
e Habopa MID-netoe, kotopeiii conep:xuT nanHsiii MID-net, ato 3naye-
HHE MOMeT ObITb HMEHEM, BOCIIPHHHUMAKOLIUMCS YelloBekoM. Bropoe 3Haue-
HHe aBlsiercd uMeHem (aiina nio0Opamxenus PNG, koropelii AMS ucnonbiyer
KaKk 3Ha4okK, npejacrapiaionmi 3tor MID-ner. [Tocneanee 3HauyeHue ABIACT-
ca umeHeM (paiina knacca MID-nera, KoTopeiil onpenenser BXOAHYI0 TOUKY
ucnonHenus MID-nera.
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AMS wucnonbssyer arpudbytsl MicroEdition-Configuration u
MicroEdition-Profile ans onpeneneHua toro, noaxogaut nd MID-
JIET A1 JAHHOTO YCTpOiCTEA.

Cnemudmrkanns MIDP nossonser Takme co31aBaTh HEOOA3ATENBHBIC
moasA B daiine manudecra. B tadn. 2.11 nokazaHel HeoDA3ATENBHBIE MOJIA
tpaiina manndecra.

Tabnuna 2.11
Heotiszamensivie amputoymel hatina Manifest. MF

HMma arpubyra Onucanue

MIDlet-Description |Onucanue Habopa MID-nertos

MIDlet-Icon Mma daiina PNG, cogepsamerocsa B JAR

URL, KoTOpbIi cOOep#HUT NOMNOMHHTEIBHYH HHpOP-
Matuio 00 3tom Habope MID-netos

MuHuManbHOE KOIWYECTBO OaHT JaHHBIX MOCTOSAH-
HOIO XpaHeHHs, Tpedyemoe HabopoM

MIDlet-Info-URL

MIDlet-Data-Size

Hna coznanna daiina JAR npunomkenus HCnons3yime Cleayomym Ko-
MaHIy:

% jar craf bin/MANIFEST.MF bin/HelloWorld.jar -C classes/
-C res

5

[IporpammHoe obDecneveHHe yhnpaBaeHHA MPHIOKEHHAMH Ha MOOHIBb-
HOM yCTpoicTee Hcenolbsyer (aiin JAD misa nonyuenus uHpopMaluu, He-
00X0MMMON 14 yIpaBiIeHHA pecypcaMH BO BpeMs BBINIOJHEHHSA MHIUJICTA.
ailnn JecKpHIITOpa MPHIOKEHHA SBISETCH Heo0s3aTe/lbHbIM, OJHAKO HH-

(hopMaTHBHEIM. ATpHOYTEI (paliaa AeCKpPUIITOpa NPHIOKCHHA MEePEeUHCICHE]
B Tatu. 2.12 1 2.13.

Tabmuna 2.12
Obazamennhuie ampuiiymed haiiia deckpunmopa nputoNcens

ATpudyT Onucanue

MIDlet-Jar-URL |URL daiina JAR nabopa MID-netos
MIDlet-Jar-5Size |Pasmep (B Daiitax) draiina JAR

MIDlet-Name Hma nadbopa MID-netos

PazpadoTyuk npuiomKeHus (HanpuMep, HA3BAHHUE KOMIIa-
HHH MJIH HMA YACTHOI'O JIMLA)

Howmep eepcun Habopa MID-neror B dopme <major=.
MIDlet=Version |<minor><micro> onpejieiseMoil cxeMmoi cneuudm-
KallMK YIpasleHus BepcuamMu npoaykra JDK

MIDlet-Vendor
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Oxonuarue maoa. 2.12

ArpubdyT Onucanme
MicroEdition- Kondurypauua IZME, neobxonumas nas HMCIOIHEHHS
Configuratiocon MID-neTa
MicroEdition- [Ipodmne  J2ZME, HeoOXOAMMBIH U1 HMCHOJHEHHA
Profile MID-neta

Tabnauua 2.13

Heobazamensnbie ampubymul dhaiiia deckpunmopa RPUIoNceHus

ATpuOyT

Onucanue

MIDlet-Data-51ize

MHHHUMAIIBHOE KOJIHYECTBO DAHT JAHHBIX 110-
CTOAHHOTO XpaHeHus, Tpebyemoe Habopom

MIDlet=Delete=Confirm

YraswiBaeT, fjomxna nu AMS sanpamuears
NOATBCPAKICHHE [TOIL30BATENA NIEpe] Y IAICHH-
em MID-nerta

MIDlet-Description

Onucanue Habopa MID-nerog

MIDlet-Icon

Hma aitna PNG, cogepikamerocs B JAR

MIDlet-Info-URL

URL, KOTOpBIH COAEPAUT JONOIHHTENLHYH)
HH(popMaLuoo 00 3toM Habope MID-netos

MIDlet-Install-Notify

YkasbiBaeT, on#Ha 11 AMS yBeIOMISTE MoNb-
J0BATENA Nepeil yeTaHoBKoH Hoporo MID-nera

B npononnenwe K HeoDA3ZATENBHBIM  MOJAM, [EPEUMCIEHHBIM B
tabn. 2.13, daiin JAD mMoxer coaepxkare OTAe/bHBIE MMOJA aTpHOYTOBR 114
kakaoro MID-nera, onucanneie M Ha3BaHHBIE Pa3zpabOTYMKOM NPHIOKECHHS,
B Ha3BaHWAX JOMOIHHUTEIBHBIX aTPHOYTOB Hellb3s HCIO/IL30BAThL 3ape3epBu-

poBaHHoe ciioBo «MIDlet».

2.2.2.5. Packpeimue u gsinoinenue

CHcTeMBl HHHITHATTH3AHH TIPEIaraoT pacakoBKy NMPHIOKEHHA BCIe]
3a ero sarpy3koil. [lons3osatenu 3arpyxaror ¢aiin JAR nadbopa MID-neros
Ha CBOM YCTPOHCTBA M 3alycKaloT €ro ¢ MOMOIIBK MporpaMMmHoro obecre-
YEHHA CHCTEMEI YIIPABIEHHA [IPUIIOKEHHAMH YCTPOHCTEA.

s coznanns MID-neta HeoDX01MMO BBITIOIHHTE CIEIYIOIIHE ACHCTBHA:
1) Tlpapod kHOMKOH menkHuTe Ha [lpoerT (Project) W BeiDepHTe

NYHKT HoBe MID-neT (New — MIDlet).

2) B nossuelemcs okHe (pHc. 2.7) ykaxuTe HazpaHue (MIDlet Name)

M knace (MIDlet Class Name) MID-nera. 3arem HamMHTe Ha

KHOTIKY SaeepumTs (Finish).
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& .
@ Hew File

Skeps Mame & Locakion

1. Name & Location MIDlet Mama: iHﬂ.l:l |

MIDP Class Name: | Hello |

MIDkek Toon: | vl
Project:  |Helo |
Packags: | b

Created Fle: |FiiFrojectsimobile\taskslHelolsrciHello java

Moke: New MIDIsts are sutomabicaly sdded bo Hhe application descriptor,

el

west > | Frish | [ cancel |[ Hen |

Pue. 2.7. Oxno cozdanus Mudiema

3) B pesyaetate Oyner co3gaH HoBBIH (aiin, koTopeiii Oyaer gqodapieH B
MPOEKT, W NMOKa3aH UCXOAHBIH KOJ MHJIETa B peaaktope. IlonyueHHbIH
KO HeoOX0AHMO OYIeT 3aMeHHTh Ha CIeTYHOIIHI:

import javax.micreedition.midlet.*;
import javax.microedition.lcdui.?*;
pubblic class Helle extends MIDlet implements CommandListener
{
public Hello () |
exlitCommand = new Command ("Exit", Command.EXIT, 1) ;:
tbox = new TextBox ("Hello world MIDlet", "Hello
World!"™, 25, 0);:
thox.addCommand (exitCommand) ;
thox.setCommandListener (this);
}
protected void startidpp() |
Display.getDisplay (this).setCurrent (tbox);
}
protected void pausedpp() {}
protected void destrovApp (booclean bool) {1}
public void commandAction (Command cmd, Displavable disp) |
if (cmd == exitCommand) {
destroyApp (false);
notifyDestroyed();
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}
}

private Command exitCommand;
private TextBox tbox;

4) Haxxmure kvHonky I[Iycx (Run), B pe3yasTare 4Hero B IMYJIATOpE
noaeutcs coobmenue «Hello World!» (puc. 2.8).

o ClamshellC ldoP hane1 |

Fhione number! 123456789

18l ol B et

Wibration is off

Puc. 2.8. Beinoanenue muonema

2.2.3. Mojie/ib KOMIIOHEHTOB
noJb3oBarebekoro nurepdesica MIDP

Kunaces! juida nocrpoeHus nojib3osare/beckoro uarepdeiica 8 MIDP co-
jepaarcs B nakere javax.microedition.lcdui. DTH Ki1accsl MHKaI-
CYJHPYIOT JIOTHKY 11 padoThl ¢ JHCIIZIEEM MODHMJIBHOIO YCTPOHCTBA H CO3-
JAHHs OCHOBHBIX BBICOKOYPOBHEBEIX KOMIIOHEHTOB uHTep(eiica.
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Knace Display SBaseTcs MEHEIKEPOM JHCIIES M CPEJACTB BBOAA MO-
OHneHOrO verpoiicrea. Kamaeiii MID-1eT uMeer cChUIKY TONBKO HA OJIHH 3K-
3EMIUIAP ITOrO KJaaccd., DTa CCbIIKA MOKET OBITH TONYYEHA ¢ MOMOIBIO CTa-

THYECKOro Metoaa getDisplay ()
public static Display getDisplay (MIDlet midlet);

OOBIYHO NPHIIOKEHHE BRIZEIBACT getDisplay () NPH NEPBOM BEIZOBE
MeToaa startApp () 1A NOJAYYEHHA CCBUIKH Ha 00BeKT Display.
public void startippl()

{
Display display = Display.getDisplav();

Knace Display Takke no3BoifeT MOAYy4YHTE HHPOPMALMK 0 MOOHIIb-
HOM YCTpOHCTBE, HEOOXOMUMYIO I aJanTalil MPHIOKEHHA K Pa3IHYHbIM
THIIAM JUcILIeeR (Tadn. 2.14).

Tabnuna 2.14
Memoowst knacca Display

MeTton Onucanue

BosBpamaer KONHYECTBO LIBETOB, CC/IH 3HA-
4UeHHE HCTHHHO, HIH, B 00paTHOM clly4ac,
rpajalMii ceporo, NoAAepKHBACMBIX JaH-
HBIM JHCILICEM

public int numColors ()

BGEBP&M&E'I‘ JHAYCHHUEC HCTHHHO, €CJIH [1dH-

puklic boclean isColor () y .
HEIH JIMCILIEH ABRIAETCH LIBETHEIM

Bo3spamaer KoIH4eCcTBO YPOBHEH Npo-
3PAavuHOCTH, MOAEPAHBAEMBIX TAHHBIM
yerpolcrBoM. MUHHMaNLHOE 3HAYECHHE
public int PABHO ABYM, UTO CBHACTEILCTBYET O MO~
numiAlphalLevels () JAepHAKE NOMHOH NPOo3pavyHOCTH H MOTHOM
Henpo3pavHocTH 0e3 cMeluBanud. Bos-
BpallleHHE 3HaUeHHA DOMbIIE ABYX 03HA4Ya-
€T, UTO MOJACPHKHBACTCA CMEILHBAHHE

Bosspauiaer 01HMH LHBET U3 LBETOBOH CXEMEI
public int getColor(int |BBICOKOYPOBHEROIO I0JIB30BATENBCKOID

colorSpecifier) HHTepdeiica Ha OcCHOBaHMH cielMUKAIIHHA
[BCTA

public int Boaspamaer cTHAL, HCNIOJIB3YEMBI 11 PH-

getBorderStyle (Boolean COBAHHA IPAHHLIEI B 3aBHCHMOCTH OT COCTOS-

highlighted) HHS KOMIIOHEHTA (BbI/IEIEH/HE BBIIEIEH )
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Oxonuarue maoa. 2.14

MeTton

Onucanue

public boclean flash-
Backlight (int duration)

BeizeipaeT adppekT MUraHus MNoJICBETKH
YCTPOHCTBRA

public boclean
vibrate (int duration)

Bxmouaet curnan BUOpOBEIZORA

KoMrioHeHTsl nosib3oBatTenbekoro uaTepdeiica, kotopsle oTodpam arT-
CA HA DKpaHe, COJCpKATCA BHYTPH KOHTEHHEpPOB, HACHEAVEMEBIX OT adcT-
pakTHOro knacca Displayable, O0wekT Displayable He BHIEH HA JK-
paHe 10 Tex IMop, IMOKa OH He accouMHpoBaH ¢ obObekTOoM Display

C NOMOILBK MeTOda setCurrent () :
public void setCurrent (Displayable displayable),
public void setCurrent (Alert alert, Displayable displayable).

3neck alert — 3T0 OKHO ¢ COODLIEHHEM, KOTOPOE JAEMOHCTPHPYETCH
MOAL3OBATENI0 NEPE akTHBaumMeil Displayable,

Takae ana nonydeHus Texkymero o0bekta Displayable MOKHO HC-
Mone30BaTh MeTOM: public Displayable getCurrent ().

MeToas! knacca Displayable nepeunciensl B Tadi, 2.15.

Tabnuua 2.15

Memoodwm knacca Displayable

Meton

Onucanue

public void isShown ()

Bo3epalaeT 3Ha4eHHE HCTHHHO,
eC/H ecTh 0ToDpakeHHe Ha JIMC-
ninee

public void addCommand
(Command cmd)

Hobagser KoMaHy

public vold removeCommand
(Command cmd)

Yoiandaer koMaHay

public void setCommandListener

(CommandListener 1)

YeraHapauBaeT CIAVINATCTA 114
KOMAH/I, 3aMCHAA MPCIbBLIYLICTO
CIVINATEIH KOMAHT

public void setTitle
(String title)

JanacT 3arooBOK

public String getTitle ()

[lomyuaer 3arooBoK

public void setTicker
(Ticker ticker)

YcTanaenueaceT TaliMep npepriea-
TEJIA, 3aMEHAA NPEIbIIYLINE 3HA-
YeHHA

public Ticker getTicker()

[Tony4yaer 3HaveHHe TAHMepa npe-
pPHIBATEIA

67




MIDP cogepwur aBa abCTpakTHBIX nojridacca Displavable —
Screen u Canvas.

Canvas — 510 0a30BBII KJI4CC 1719 HANTMCAHUSA NPHIMKEHHIH, HMEIOIIHNX
neno ¢ Hu3koypoeHeeslM GUI APL. DtoT knacc npegocrasnser pazpaboTun-
Ky Merolsl to handle game actions, key events M pointer
events. Hrobsl co3aarte NMOIb30BATENLCKHI HHTEPPEHC ¢ NOMOIIBI HH3-
koypoeHero API, HeoDXoauMo cO34aTh MOJAKIACC OT Canvas H peald30BaTh
meTo paint (). llocne 3Toro HCNOAB30BATE PA3/IMUHBIE METO/BL /IS PHCO-
BAHHA HATIPAMYIO 110 XOJICTY.

Screen — 3T0 0a30BBIM KJacc, OT KOTOPOTrO HACASIYHOTCA BCE OKHA
BeICOKOYpoOBHeBOro APL. B ortnuude ot npeasiyuiero kiuacca, pa3padorau-
KaM HE HYKHO CO3/1aBaTh Nnojiknace or Screen. CylmecTBYeT YEThIpe THIIA
AanHoro knacca: TextBox, List, Alert u Form. Ecnu Screen asnger-
CA BHIMMBIM, TO COJEpP:KHMOE JHCIUIes 0DHOBAAETCA aBToMaTHYeckH. Hus-
KOYPOBHERBIE COOBITHA, TEHEPHPYEMBIE JHCIUICEM WIIH KIaBHATYPOi, o0Opa-
DarbiBaroTcs BHYTpH APL M, ecan HeoOX0AHMMO, KOHBEPTHPYHTCA B
BBICOKOYPOBHEBbIE COOLITHSL, TOCTYIHBIE Pa3padOTUHKY.

2.2.4. BreicokoypoeHesoe API
NnoJb30Bare/bckoro nurepdesica MIDP

Muier, HalMcaHHLIH ¢ NOMOLBLK BbICOKOYpOBHeBOIO API, 00bIuHO
COCTOMT W3 OJHOTO WIH Donee dKpaHoB W HADoOpa KOMaHjl, KOTOpEIE TMO3BO-
JAKT MOAB30BATEN0 CO00IATE MHJIETY, KakHe JeHCTBHA BBITIOJHATE U Kak
MEPEXOHTE OT OJIHOTO DKpaHa K JpYTOMY.

Obdpadorka codbITHH ¢ noMombLW Command

Knace Displayable noagepxuBaer oOpadoTKy coOBITHH 10Jb30Ba-
TENBCKOT0 HHTEp{eHca ¢ MoMOIIBLI0 KOMaHI.

Knacc Command — 2TO KOHCTPYKIHA, KOTOpas HHKANCYJIHPYET CeMaH-
THUECKYH HHpopmauuw o jaelicreun. CaMa Jloruka AeHCTBHA COACPKHTCH
HE B JTOM o00BekTe, a B CommandListener, acCOUMHPOBAHHOM C
Displavable, KoManasl, Kak NpaBHI0, HMEIOT BHEIIHEE NPEICTABICHHE B
[MOJIB30BATEILCKOM HHTEep(elice, KOTOpOe 3aBHCHT OT CEeMaHTHYECKOH HH-
(hopMalHH KOMaH/1bI.

Komanael MoryT OBITE J00ABICHBI H YIAJIEHBI C MOMOLIBIY CAEAYIONIHX
METOJI0B:
public void addCommand (Command cmd}) ;
public wvolid removeCommand (Command cmd) .

,[[.TIH CO3O0aHHA KOMaHIbl MOMHO BOCIIOIbB30BATECA OIHHM H3 IBYX KOH-

CTPYKTOPOB:
public Command(String label, int commandType, int pricrity);:
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public Command(5tring shortlLabel, int
commandType, int priority).

ATpubyTel label win shortLabel oDbIMHO OTOOpa)kawTCA Ha IK-
paue, a aTpuoyT commandType UCIONbL3YETCA 1A YKa3aHHA THIA KOMaH-
[bl. 3HAYEHHEM HTOI0O NapaMeTpa J0/KHA ObITh O/IHA M3 KOHCTAHT, Olpejle-

neHHbIX B Knacce Command (Tadn. 2.16).

String longlLabel,

Tabnuna 2.16

Tunwi komano

KoncranTa THNA KOMaHIbI Onucanue

public static int OK CTaHIapTHBIH NOMOAHTEILHBLIH OTBET

public static int CANCEL |CraHJapTHBIH OTPHLATENLHBIH OTBET

public static int BACK Bosppamaer nons3oBarens K npeaslayiie-
MY IKPaHy

public static int STOP OcTaHARITHBACT TEKYIMH NpoLece

public static int HELPF 3anpoc Ha OHJIAHHOBYO MOMOIILE

public static int SCREEN Komanna npunosenns, KOTopas BeINOIHA-

€TCA B TEKYlIEM IKpaHe

public static int EXIT Koman/ia u1s BEIX0/1a U3 TIPHIOKEHHA

public static int ITEM Komanpa, cneunduyunan 1md KOMNOHEHTOB
IKpaHa HIH NYHKTOB CIIHCKA

ATpHOyT priority onpenensder, Kakad KOMaH1a I0/KHa oToOpa-
AATECA Hd IKPAHC, CCJIIH BCCM HC XBATACT MCCTA. HeMm nHume AHAYCHHE, TCM
BbBILIEC MPHOPHTCT.

,[[JIH TOro 4TO0LI KOMdHId Bbl3bIBAJId KOHKPCTHBIC IeHCTBUS IIPH €C dk-
HeoOX0MMO  3aperucTpupopate CommandListener ans
Displayable. DTo nenaercs ¢ NOMOIIBIO CASAYIOMIErO METOAA:
public volid setCommandListener (CommandListener 1);

CommandListener — 310 HHTEP(EHC C OJHHM METOI0M:
public void commandAction (Command c, Displayable d);

DTOT MeTO/1 BbI3BIBASTCH KayK/IbIH pa3, Korja kakas-HuOy/Ib KOMaHa
akTHRHpYyeTca HA Displayable. APryMeHTAMH 3TOI0 METO/d ABIAKTCH
aKTHBHpyeMas KoMmanaa v Displavyable, Ha KOTOPOM 3Ta KOMaHa Oblia
AKTHBHpOBaHAa.

TextBox

TextBox — 3T0 NOjKJIacce OT 3KpaHa (Screen), KOTOPbLIH MO3BOJIAET
[MOJIb30BATENK BBOAHTE W PeJaKTHpPOBaTh TeKcT. MeToabl Kiacca npejacrae-
nexs! B Tabn, 2,17,

Jns co3iaHis KOMITOHeTa HCTIONb3YeTCs CNeayHIIHHA KOHCTPYKTOP:
public TextBox(String title, String text, int maxSize,
constrants) ;

THBAIIHH,

int
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3necs title — 9TO 3arof0BOK, KOTOPBIH OTOOPaKaeTCH BBEPXY KOM-
MOHEHTA, Text — TEKCT B KOMIIOHEHTE NPH HHHIHMAIH3AIHH, maxSize —
MAKCHMAILHBIH pa3Mep KOMIOHEHTa B CHMBOJAX M constrants — KOH-

CTaHTA4, YIIPAaBIAOLad OIrpaHHYCHHAMH Hd MOAb30BATENLCKHI BBOI.

Tabnuua 2.17

Memaowst kracca TextBox

MeTon

Onucanue

puklic int
getConstraints ()

[lonyyaer orpaHHyeHus 104 Kiacca
TextBox

public void
setConstraints (int constr
aints)

YeTaHaBIHBAET OrpaHHYCHHA

public int getMaxSize ()

Bo3zspamaer MakcHManbLHBIH pasMep
(B CHMBOTIAX ), KOTOPBIE MOTYT XPaHHTLCH
B TextBox

public int
setMaxSize (int maxSize)

YCeTAHABIMBAET MAKCHMAIBHBIH pasMep
(B i:HMBu:-nax}, KOTOPBIE MOTYT COOCPHKATE-
cAB TextBox

public String getStringl()

Hﬂﬂ}“[EIET cojacpxumMoc TextBox B BHOC
CTPOKH

public void
setString (String text)

YeTaHapnHBaeT cogepkuMoe TextBox

B BHIAC CTPOKH, 3dMCHAA HIPCABLAYIICC CO-
JACPHHMOC

public int sizel()

[lomy4aeT KoMHYECTBO CHMBOIOB, KOTOPOE
B HACTOAIIICC BPEMA XpaHUTCA B TextBox

public void
delete(int offset,
int length)

Ynanaer cHMBOJIRI H3 TextBox

public void
insert (String src,
int position)

Hobdasnaer ctpoku B TextBox

public void

insert (char[] data, Beraenser nuana3zoH MaccHBea CHMBOJIOB
int offset, int length, B TextBox

int position)

public void Yeranapnmpaer coaepsumoe TextBox
setChars (char[] data, 13 HabOopa CHMBOJIOB, 3aMeHAs TIpe/IkIIy-

int cffset, int length) Iee CoAepEHMOE
public void [lonv4aer Te [0 TIO3HLIMIO BBOIA
getCaretPosition () IYHAST TEKYILYH NO3HUHKD BBOJL
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Jnsa nemoHcTpanuu co3naauM knace TextEBox ¢ 0IHOH KOMAH/10H BEI-
Xo/a U3 npuaokernuda. [na TextBox co3aaauM 3arojoBOK, TAMMEP Npepbl-
BaTess, NeprOHAYAIbBHBIH TEKCT M OrpaHH4YMM ero paszmep 120 cuMBoIaMH.

Jluctunr 2.1: [pumep coznanud aeMeHTa TextBox.

/*
* TextBoxExample.java demonstrates a typical use of the
TextBox class.
*f

package labd;
import javax.micreoedition.ledui.Command;
import javax.microedition.lecdui.CommandListener;
import javax.micreoedition.lcdui.Display;
import javax.microedition.lcdui.Displavable;
import javax.microedition.lcduil.TextBox;
import javax.microedition.lcdui.TextField;
import javax.micreoedition.lcdui.Ticker;
import javax.micreoedition.midlet.*;
public class TextBoxExample extends MIDlet |
I/ Maximum text size in the TextBox

private static final int MAX TEXT SIZE = 120;

public void starthApp() |
/Y Create the TextBox

TextBox textBox = new TextBox ("TextBox Example",
"Initial TextBox text",
MAX TEXT SIZE, TextField.ANY);

£ Create a ticker

Ticker ticker = new Ticker ("Ticker for the
TextBox") ;

textBox.setTicker({ticker);
!/ Create Exit Command

Command exitCommand = new Command (“"Exit",
Command.EXIT, 0);
textBox.addCommand (exitCommand) ;
textBox.setCommandListener (new CommandListener ()|
public void commandAction (Command c,
Displayable d) {
notifyDestrovyed();
}
b)
/Y Make the TextBox to be wvisible on the display
Display.getDisplay(this) .setCurrent (textBox) ;
}
public void pauselpp() |
}
public void destroyvhApp(boolean unconditicnal) |
}
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Alert
JneMeHT alert npeacraender coDOH AKpaH, coaepKalluii yBegoMile-
HHE U151 TONB30BATENS.
B MIDP cymecTsyeT aBa THIIA YBEIOMICHHH:
1) timed alert — yBeJOMIEHHE HAXOJWUTCHA Ha SKpaHe OINpelelleHHOe
BPEMS M 3aTEM HCUE3acT;
2) meodal alert — yBeJIOMICHHE JIEMOHCTPHPYETCH IMOJL30BATENIO 10
TEX 0P, MOKA OH €ro He 3aKpoer.

Jlns co3ianus aneproB HCNOAB3VIOTCA CIIEIYIOIINE KOHCTPYKTOPSI:
public Alert (String title):;
public Alert (String title, String alertText, Image alertImage,
AlertType alertType);

3neck title — 3aroloBOK OKHa, alertText — TEKCT yBEIOMIICHHA,
alertImage — w3o0pameHHe, acCOUHHPYEMOE ¢  YBEIOMIIGHHEM,

alertType — THI YBEIOMJIEHHA, ONpeieseMblil 0HOH M3 KOHCTAHT KJac-
ca (tabn, 2.18).

Tadnuua 2,18
Koncmanmut knacca Alert

Koncranra THna knacca Alert Onucanue
[penynpexiaer nojb30BaTels 0 COOBITHH,
JI8 KOTOPOTO MOJL30BATENE NPe/IBAPHTENb-
HO cjlel1all YBeJIoMIIeHHe

public static final int |¥YeenomnfeT nonb3oBaTelsd O NOATBCPHIC-

public static final int
ALAEM

CONFIRMATION HHH JEHCTBHI

public static final int |Tlpenynpesaaer nojaszoearens ob ommdoy-
ERROR HOI onepaumn

public static final int |[lokaseiBaeT NONL30BATENID HEYTPOMKAIOLIYID
INFO HHQOPMALIHIO

public static final int |[lpegynpesxnaer moap3oBaTens O NOTEHLH-
WARMNING AJIEHO OMACHOH OnNepaltH

Metoap! knacca Al ert nepeuncicHsl B Tadin. 2.19.

[To ymomuaHuio co3maroTed YBEIOMIIEHHA, PaCCUHTAHHBIE 110 BPEMEHH
(timed alert), 3HaueHue BpPEMEHH LIS KOTOPOI0 MOKHO MOJYUHTE € MOMO-
mbo MeToda getDefaultTimeout ().

Ecnn HeoOXoa1MMO MOITYYHTE MOJANIBHOE YBeIOMIIEHHE, TO HEODX0IHMO
BbI3BATHL MeT0l setTimeout (Alert . FOREVER).

[Ipu co3anuy OMOBEIIEHHS MOMKHO HCNOAL30BATH CHEUHMANBHYIO KO-
Manay DISMISS COMMAND, KOTOpA YCTAHABIHMBACT CICIAYIOIIMH JKpaH,
€C/IM UCTEKAaeT BpeMs WIH 110/1b30BaTellb 3aKpbll TeKkyllee cooduenue. [1pu
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HEOOXOIHMOCTH, MOKHO 33/1aTh CBOIO JIOTHKY JUIA BBITIOJIHEHHA YTOH KOMaH-
ael. JIns aToro cieayer MCMONb30BAaTh CTATHYECKYHO MEpEeMEHHYH public
static final Command DISMISS COMMAND, KOTOpas IO3BOJSET
3d/1aTh CBOM COOCTBEHHBIH CUTHAJ YTIPABIICHHS.

Tabnuua 2.19
Memoodwu knacca Alert

MeTton Onucanue
pubblic int [Tonyuaer BpemMs 110 YMOJTHAHHKY 18 OTO-
getDefaultTimeout () OpaseHHA OMOBEIEeHHH

[lonyuaet Bpems, na koropoe Oyaet otobpa-
KATBCA NPEIYNIPEKICHHE

public void YCTaHABIMBACT BPEMA, 34 KOTOPOE [OJIKHO
setTimeout (int time) OBITH IOKA3aHO OIIOBEIIEHHE

[Tonyyaer uzobpaxeHHs, HCONbB3YeMbIe

B YBEIOMICHHH

public int getTimeout ()

public Image getlImage()

public void Yceranasnusaer Habop H300pakeHHH, He-
setImage (Image img) NOJB3YEMBIX B ONOBELIEHHH
public AlertType

getType () Bosepauaer THn yBe1oMIcHHA

public void
setType (AlertType type)

YeTaHaBpIHBAET THI OMOBCHICHHA

B npumepe paccMoTpuM Ba THIIA ONOBELIEHHI: MOJAILHOE H paccuu-
TaHHoe 1o BpeMeHH. MID-ner cHayana 3anyckaeT ONOBCIICHHE C TAHMAaYTOM
3000 mc. Ilocne okoHYaHMA TalMayTa TEKVIHM HKPAHOM CTAHOBHTCH
TextBox., DTO NOCTHraeTcs ¢ [IOMOLIBK Merona setCurrent (Alert
alert, Displayable displayable). 2Tor MeTOJ AENAET TEKYLIHM
OMOBEIICHHE, a MOCIE TOro Kak OHO 3akpeiBaercs — displavable. H3
Krnacca TextBox MOZKHO BLI3BATH MOJIANTBHOE OTIOBCIICHHE
(modalAlert). OHO KIET CBOETO 3aKPBITHA MONL30BATENEM, MOCIE HEro
AKTHBHEIM CHOBA CTAHOBHUTCH TexTBOX, KOTOPBIH HMEET TONBKO KOMAaHIy
BapepuMTE (Exit).

JIncrunr 2.2: [lpumep co3nanusa yBe10MICHHH.
ll.l":lc'
* AlertExample.java
*f
package labZ;
import java.io.IOException;
import javax.microedition.lcdui.Alert;
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import javax.microedition.lcdui.AlertType;
import javax.micreedition.lcdui.Command;
import javax.micreedition.lcdui.CommandListener;
import javax.microedition.lecdui.Display;
import javax.microedition.lecdui.Displayable;
import javax.microedition.ledui.Image;
import javax.microedition.lcdui.TextBox;
import javax.microedition.lcdui.TextField;
import javax.micreoedition.midlet ., *;
public class AlertExample extends MIDlet |
// Get the instance of Display

private Display display = Display.getDisplay(this);
// The Alerts

private Alert timedAlert, modaliAlert;

/{ The TextBox

private TextBox textBox;
// Command for exit the application

private Command exit = new Command ("Exit", Command.EXIT, 0);
// Command for transition to the modal alert

private Command nextAlert = new Command ("Next alert",
"Show next alert",

Command.QK, 0);

// Path to the image file

private static final String pathTolmage = "images/alert-
image.png";

public wvoid startlpp() |

i Load the image
Image image = loadImage ()
// Create the TextBox
textBox = new TextBex (™", "", 120, TextField.ANY);

textBox.setCommandListener (new CommandListener () {
public void commandAction (Command <, Displayable
d) |
if (c == exit) |
notifyDestroyedl() ;
}
else 1f (c == nextAlert) {
textBox.setTitle ("TextBox after modal
alert");
textBox.removeCommand (nextAlert) ;
display.setCurrent (modalilert, textBox);

}
B
£ Create the timed Alert
timedAlert = new Alert ("Timed alert", "The alert is
going to be gone",
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image, AlertType.INFO);
timedAlert.setTimecut (3000);
i Create the modal Alert
modallAlert = new Alert ("Modal alert", "The alert is
waiting for action",
image, AlertType.WARNING);
modalAlert.setTimecut (Alert. FOREVER) ;
textBox.setTitle ("TextBox after timed alert");
textBox.addCommand (exit) ;
textBox.addCommand (nextAlert);

L Make the timed Alert wisible
display.setCurrent (timedAlert, textBox);

}
public void pauselpp() |

}
public void destroyvApp(boolean unconditicnal) |

}

private Image loadImage() {
try |
! Try to load the image by path
return Image.createlmage (pathTclImage) ;

}
catch (IOExcepticon e} |

' If an exception occurred we return null
System.out.printlnie.getMessage());
return null;

List
KomMnoneHT List — 3T0 MOJAKIACC KIAcca 3KpaH (Screen), KOTOPhIi
IMOSBOITACT IMTOJIB30OBATCITHY Bh[ﬁl‘l[]{iTh MIEMCHTBI B CITHCKE. 3,]TEMEHTE:1MH MO-
I'YT OBITh TEKCTOBEIE CTPOKH H H300paKeHHA.
Texkvias sepcua MIDP noanepxusaeT Tpu THIIA KOMIOHeHTa List:
1. EXCLUSIVE no3sojsier BeIOUPATH TOJNBKO OJJHH IEMEHT H3 CIIMUCKA.
2.  MULTIPLE no3BoJjser BeIOMPATh HECKOIBKO 2JIEMEHTOB H3 CIIHCKA.
3. IMPLICIT BBINOJAHACT KOMAaHJY KaxIblil pa3 npd BeiDOpe 3jieMeHTa
M3 CIIHCKA.

Cosnanue odbekTa List BO3MOXKHO € NOMOLLBH CIEIYIOIIHX KOHCTPYKTOPOB!
public List(String title, 1int listType);
public List (String title, int listType,
String[] stringElements, Image[] imageElements).
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3neck title — 3aronoBoK okHa, stringElements — MACCHB, HE CO-
aepakani null, 3a/1aeT TEKCTOBRIEC AEMEHTRI CIIHCKA, imageElements —
rpaHUeCKHe IMEMEHTE CIHCKA. ApryMmeHT ListType onpeuenser THI

CITHCKa H  33aJaCcTCH  TpCMA

KOHCTAHTAaMH.

Cholce ,EXCLUSIVE,

Choice.MULTIPLE, Cholice.IMPLICIT.
Kpome Toro, kmace List takike peanusyer wHTepheiic Choice. Me-
TOAbI JAHHOTO KJacca npejacrasinens! B Tadmn. 2.20,

Tabnuna 2.20

Memoowt kiacea List

Meton

Onucanme

public volid

set (int elementNum,
String stringPart,
Image imagePart)

3ajaeT cTpoKy W M300pameHne U8 yKa-
3AHHOI'O 3JIEMEHTA, 3AMCHAA T[IPH 3TOM
npeasIyIee colepKHMOoe dMIeMeHTa

public void
insert({int elementNum,
String stringPart,
Image imagePart)

BeragnseT 3eMEHT B CITHCOK A0 YKA3dH-
HOT'O 3JIEMEHTA

puklic int
append (String stringPart,
Image 1lmagePart)

JloDasnaer 27eMEHT B CIIHCOK

public String
getString (int elementNum)

HCI.]]}"{HE.‘T CTPOKY YEKA3aHHOIO 2JICMCHTA

public Image
getImage (int elementNum)

[lonyuaeTt nzoOpaxkeHHe YKa3aHHOTO dle-
MEHTA

public vold delete
(int elementNum)

Viandaer ykasaHHblH 3JIeMEHT

public volid deletelll ()

Y.I[EU]H'ET BCC AICMCHTBI H3 CITHCKD

public int size()

nﬂ.fl}" HaeT KOJIHYECTBO IEMEHTORB B CIIMCEE

public void setFitPolicy
(int fitPolicy)

YeTaHaBIHBACT NPEANOYTHTEILHYIO 110-
JUTHKY MPHIOMKEHHS, KOTOPas HacTpanBa-
eT anemenT Cholce B 3aBHCHMOCTH OT J0C-
TYMHOTO MECTa IKpaHa

public void
setFont (int elementNum,
Font font)

YeranaBnueaeT WIpHQT 104 YKa3aHHOTO
IIIEMEHTA

public Font
getFont (int elementNum)

Bosepamaer mpudr 11 BeidpanHoro
NJIEMEHTA

public boolean
1sSelected(int elementMNum
)

[TonyuaeT noruveckoe 3HaA4YEHHE, YKa3bl-
BAKOILIEE, ABNACTCHA JIH JAHHBIH WIEMEHT
BLIOPAHHBIM
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Oxonuarue matoa. 2.20

Meton Onucanne
public int Bo3spamaer nopaakoBeli HOMEp BEIOpaH-
getSelectedIndex () HOTO 3IEMEHTA B CITHCKE

public void

. Y CTaHABIHBACT BLIOPAHHOE COCTOSHHE
setSelectedIndex {(int elem P

enthum, boolean selected) HieMEHTA

public int getSelected- 3anpaliHBacT COCTOSHHE CIIHCKA H BO3-
Flags (boolean[] selectedA |ppamaeT cOCTOAHHE BCCX WIEMEHTOB B J10-
rray return) rHYECKOM MACCHBE

public volid setSelected-
Flags (boolean|[] selectedA
rray)

YeranapnueaeT BeIOpaHHOE COCTOSHHE
JU1 BCEX DTIEMEHTOB CITHCKA

Korpa mone3zopartesis BEIOHpAET 27eMEHT B cliMcke IMPLICIT, BBI3EI-
BAETCs CIICHa/IbHAN KOMaH/1a, acCOLMHPOBAHHAN C JaHHBIM criuckoMm. Jleii-
CTBHE, BBIMOJIHACMOE TOH KOMAaHIOH, 3aBHCHT OT THNa ycTpoucTsa. [lna
CO3JIaHHs NPHIIOKEHHH PeKOMEeH/IYeTcs caMHM BbIOMpPATh KOMaH/IBI C [IOMO-
B MeTO1a setSelectCommand ().

Hna nemoHcTpauuu padoThl CO CMIHCKAMH PACCMOTPHM TIPHMEpP MpH-
JIOAKEHHSA, COCTOALIEr0 M3 Mara3uHa My3blKaJlbHBIX KOMIIO3MUHIA — Store
M TEepCOHaJbHOrO CIHMCKa TMpeanoyTeHuit — Favorites. Mara3zun
(Store) peann3oBaH Kak cnHcoK List .MULTIPLE, a COHCOK Npeamno4-
TeHHl (Favorites) kak List.IMPLICIT. Takke NpuiokKeHHE CO-
IepKUT MEHIO B BHJe List . IMPLICIT. [lonk30oBaTells MOKeT BEIOHPATh
KOMITO3HIIHH H3 MdAr'daiHHd H ﬂﬂﬁHEHHTh HX B CIIHCOK H[]EJIH[.}'—ITEHHI«TI.
B cnucke npeanoutenuil (Favorites) KOMIOZHIHH MOTYT OBITh «IIpO-
clymaHsl» (nokaselaeTcsa coodmenne (alert) Ha 5 ¢) M NEpPeMEIICHBI

oOpatHo B Mara3uH (Store),

JInctunr 2.3: [pumep padoThl CO CIIMCKAMH.

package labZ;

Iz

* ListExample.java

*/
import javax.micreoedition.lcdui.Alert;
import javax.microedition.lcduil.BAlertType;
import javax.microedition.lecdui.Command;
import javax.microedition.lcdul.CommandListener;
import javax.microedition.lcdui.Display;
import javax.microedition.lcdui.Displayable;
import javax.micreedition.lcdui.List;
import javax.micreoedition.midlet.*;
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public class ListExample extends MIDlet
Display display = Display.getDisplay(this);
// The Store list
private List storelList;
/4 The Favorite list
private List favoritelist;
// The Menu list
private List menulist;
// Commands
private Command exitCommand = new Command ("Exit",
Command.EXIT, 0);
private Command gotoFavoriteCommand = new
Command ("Favorites", Command.QK, 0);
private Command playCommand = new Command("Flay",
Command.ITEM, 0);
private Command deleteCommand = new Command("Delete",
Command.ITEM, 1);
private Command gotoMenuCommand = new Command("Menu",
Command.OK, 0);
private Command takeSongsCommand = new Command("Take",
Command. SCREEN, 0);
public void starthApp() |
// Create all lists
createStore () ;
createFavoriteList () ;
createMenul() ;
// Start the app with the main menu
display.setCurrent (menulList) ;
}
public void pauselpp() |
}
public wvoid destroyApp(boolean unconditicnal) {
}
private voild createStore() |
// Form the list of songs
String([] items = {
"Beethoven. Symphony Neo., 5: I,
"Tchaikovsky. 1812 Overture",
"Mozart. Eine Kleine Nachtmusik: Allegro",
"Bach. Toccata And Fugue In D Minor",
"Rossinli. William Tell Owverture",
"Pachelbel. Canon In D",
"Strauss. Blue Danube"
b
// Create the list
storelist = new List({"5tore", List.MULTIPFLE, items,
null);
// BAdd the commands
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storelist.addCommand (takeSongsCommand) ;
storeList.addCommand (gotoFavoriteCommand) ;
// Define the logic for commands
storelist.setCommandListener (new CommandListener () |
public void commandAction (Command ¢, Displayable
d)
if (c == takeSongsCommand) {
// Find selected items, remove them from the Store, and
// add them to the Favorites
boolean|[] selected = new
boclean|[storelist.size()];
storelist.getSelectedFlags (selected) ;
for (int 1 = 0; 1 < storelist.size();
1++) |
if (selected[i1]) |
String item =
storelList.getString (i) ;
favoriteList.append(item, null):;
storelList.delete (i) ;

}
}
else |
// Go to the Favotites
display.setCurrent (favoriteList);

}

1)
}
private void createFavoritelist () |{
// Create the list
favoritelist = new List ("Favorites", List.IMPLICIT):;
// Set the select command
favoritelList.setSelectCommand (playCommand) ;
// Set other commands
favoritelList.addCommand (deleteCommand) ;
favoritelList.addCommand (gotoMenuCommand) ;
favoritelist.setCommandListener (new CommandListener () |
public void commandAction(Command ¢, Displavyable
d) |
if (c == playCommand) {
// Show an alert for 5 seconds
int index =
favoriteList.getSelectedIndex () ;
String item =
favoritelList.getString(index) ;
Alert alert = new Alert("Playing...",
item, null, AlertType.INFO);
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alert.setTimecut (3000) ;
display.setCurrent (alert, favoritelList):
}
else if (o == deleteCommand) |
// Remove the item from this list and add it to Store
int index =
favoritelList.getSelectedIndex () ;
S5tring item =
favoritelList.getString(index);
favoritelList.delete (index);
storelist.append(item, null);
}

else |
display.setCurrent (menulist);

IR

}

private wvoid createMenu() |
String[] items = {"Store", "Favorites", "Exit"};
menulist = new List ("Menu", List.IMPLICIT, items, null);
menullist.addCommand (exitCommand) ;
menulList.setCommandListener (new CommandListener() |

public void commandAction (Command command,

Displayable d) |
if (command == List.SELECT COMMAND)

// Transfer to a screen depending on the selected item
int index = menulist.getSelectedlIndex();
switch (index) |

case 0:
display.setCurrent (storelList);

break;

case 1:
display.setCurrent (favoritelist);

break;
default:
notifyDestroyed();
!
!

else 1f (command == exitCommand) {

// Exit the application
notifybDestrovedl() ;
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Form

Knace Form — 9To NoJKIace Kiacca 3kpaH (Screen), KOTOPLIH MOKeT
COJIEPIKATE MPOH3BOILHBII HA00P KOMIIOHEHTOB MOJB30BATEIBLCKOIO HHTED-
(elica, nazpiBaeMbIX 1tems. DIEMEHTBI, KOTOPBIE MOMKHO 100aBiaTh Ha
thopMy, TOMKHEI pacIHpATE Kaacce I tem,

Knacc Form MOKHO CO31aTh € MOMOIIBIY CIHCAYIOHIHA KOHCTPYRETOPOB!
public Form(String title);
public Form(String title, Item[] items);

[TepBBIit BapHaHT MO3BOJAET CO3/4Th NYCTYIO (OPMY C 3drojJOBKOM
title, BTOPOH BAPHAHT — C IEMEHTAMH TOJB30BATEILCKOTO HMHTEpdeiica
1tems.

VYnpapnenue items, HaxoagamuMuca Ha opme, MOKHO OCYIIECTRIATE
C MOMOIIBK METOIOB, Mepevyrc/ieHHbIX B Tadm. 2.21.

Tabnuna 2.21

Memoowl knacca Form

MeToa Onucanue

public 1int

append (Item item) HobagngeT aeMeHT B popmy

public int
append (String str)

Jobasnser aneMeHT, COCTOAILMIT
H3 OJIHOH CTPOKH, B hopmy

public int
append (Image img)

HobagingeT 31eMeHT, COCTOALLMI
H3 OJHOTO H300pakenus, B Gopmy

public void set (int itemNum,
Item item)

YeTanaBIHBAeT YKAa3aHHEIH 2JICMEHT,
3AMEHAA PeILLTYIIHH

public void
insert (int itemium,
Item 1tem)

Beragnser anemMenT B popMy niepen
YKA3AHHLIM IeMEHTOM

public void
delete(int 1temiNum)

¥ nanser ykazaHHBIA OYVHKT

public void deletelAll ()

Vaanser Bee 2JeMeHThl W3 (hOpMBI

public int sizel()

LSl

[Tonyuaetr KOMHYECTBO IIEMEHTOB
q@npme -

e o

public Item get(int itemNum)

TTouryyaeT IeMeHT 18 JJAaHHOH 1103H-
LIHH

Item

Item — 3TO CYNEepKIacc ANd KOMIIOHETOB, KOTOpPBIE MOTYT OBITH pa3-
MemieHsl Ha ¢opMe. Bece 00BeKTH Item HMEWT mnoje noAmHcH (label
field). [loanuce 0OBIMHO pazMentiaeTca pAIOM ¢ KOMIIOHEHTOM Ha OIHOMH
C HUM TOPH3OHTANBLHOH JIMHUM WIIH HAJ KOMIIOHEHTOM. ITems HMEKT Mu-
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HUMAQRBHBIE W NPeOnoYmumenbibill. pazMepsbl, KOTOPLIE HCMOAB3YIOTCA 1A
KOMIIOHOBKH Items Ha dopMe. MUHHMAIBHBIH paiMep BBIYHMCIAETCH pea-
MU3ALMEH YCTPOMCTBA M MOKET DBITE MOAyUYeH ¢ MNOMOIBIO METO/I0B
getMinimumWidth () u getMinimumHeight (). IlpeanoururenbHbIH
Ae pasMep MOMKeT YCTAHABIMBATHLCA Kak pealH3alHed yeTpoicTea, Tak
H NPUI0KEHHEM C TTOMOIIBIO MeTola setPreferredSize ().

Knace Ttem cogepmur JHPEKTHBY pa3MElleHHs KOMIIOHeHTa Ha (op-
M. HTH JHPCRTHBA 3414CTCA HCIBIM HHCITOM H YIIPABIACTCA C MOMOIIBRY MC-
TONOB getlLayout () M setLayout (). 3HayeHHEM ITHPEKTHREI, Kak Tpa-
BHJIO, ABJIACTCH KOMOMHALIMA CTATHYECKMX KOHCTAHT Knacca Item, KOTOpkIe
[epeurciiersl B Tad. 2.22,

Tabnuna 2.22
Rouncmaumnt Kiacca ftem
KoHCTanThl K1acca Onucanme
LAYQUT 2 Orodpaskaer ceokicrea MIDP 2.0

LAYOUT LEFT
- VKa3bIBaKoT HA BEIPABHHBAHKE MO FOPHIOHTAIH

LAYOUT RIGHT
LAYOUT CENTER |"™HVHEDTCRTOTHOTADYT AR

LAYOUT TOP
LAYOUT BOTTOM
LAYOUT VCENTER

VKa3bIBaT BEPTHKAIBHOE BEIPABHHBAHHE H B3a-
HMHO HCKITIOUAIOT APYr Apyra

LAYOUT SHRINK
LAYOUT EXPAND

LAYOUT VSHRINK
LAYOUT VEXPAND

VKa3elBaloT HA COKpAlIEHHE HITH paciiHpeHne

LAYOUT NEWLINE BEFORE |YkaieiealOT Ha 3anpoc HOBOH JIHHHH J10 HIIH 10-
LAYOUT MNEWLINE AFTEE |cne aJleMeHTa

Takke knace Item HMEeT TPH KOHCTAHTEI U OTOOpaKEHHS:
.  PLAIN - otobpamaer Item B 0OBIYHOM BHJIE.
2. HYPERLINK —nokassiBaer I tLem KaK FHIEPCCBUIKY.
3. BUTTON — orobpaxkaer Item B BHIC KHOIKH.

Stringltem
StringItem — 2T0 npocToi noaknace Item, KOTOPBIH NpeacTaBIseT
cobol TekcTtoryl Haanuck., Cozgars Stringltem MOMKHO € TOMOIIBIO

CAEAYIOLHX KOHCTPYKTOPOB:
public Stringltem(String label, String text);
public Stringlten(String label, String text, int appearancebdode);
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31ech, napaMeTp appearanceMode MOXKET NPHHHMATE OJIHO H3 TPEX
3HA4YeHHH: Item.PLAIN, Item.HYPERLINK u Item, BUTTON,
MeTtoawl knacca Stringltem npeactasiensl B Tada. 2.23.

Tabnuna 2.23

Memodul knacca Stringliem

Meton Onucanue

[Tosy4aeT TeKcToOROE cofepsumoe i null,

ublic Strin etText
P 99 0 eCJIM HAAIHCH HeT

public void setText YCTaHABNMBAET TEKCTOBOE CONEPKHMOE
(String text) B HaJMHCh

public Font getFont () [Tonyuaer wpudr ang HaanucH

public void setFont YeTanaBnuBaeT NpeAnovTHTENBHBIH WpHjT
(Font font) 11 HAJIITHCH

pukblic int

ge Lﬁppea:anceMGde () ED]BPHHIE[ET THII ETGﬁpE_}[{E[lHH HAaOIMHCH

Spacer
Knace Spacer npeincrapisier cobol nycroe npocrpadHeTBo Ha dopme
M MCIOJIB3YETCA JUIA pasMelleHus KoMnoHeHTos. Cosaare 00beKT Spacer

MOZHO C IMOMOIIBI CACIYIONIETO KOHCTPYKTOPA:
public Spacer (int minWidth, int minHeight);

TextField

Knace TextField — 5T0 KOMIIOHET I PEAaKTHPOBAHHMA TEKCTa, KO-
TOPEIH MOKET OBITE pasMenieH Ha gopme. g coznanuda 00BEKTa HCTIOIb3Y-
eTCH CHNeIVIOLIUH KOHCTPYKTOp:
public TextField(S5tring label, String text, 1nt maxSize,
int constraints);

3neck label — HAANMMCE KOMIOHETA, Cext — NEpBOHAYANIBHBIH TEKCT

KOMITOHEHTA, max3Size — MakCHMaJlbHBIH pasMCp KOMITOHCHTA B CHMBOJIAX,
constraints - OrpaHHHYCHHA BBOIA TCKCT4 TIOJIE30BATCIICM. 3anarh
input constraints A8 KOMIOHEHTA MOMKHO C TTOMOIIEBIO CIHCAYIOIIHX
KOHCTAHT, ABJIAIOMIMXCA CTATHYECKHUMH YJIeHaMH Knacca TextField:

¢ ANY — no3BOJAET BBOJHTH JIH00BIE TaHHBIE,

e NIUMERIC — TOIRKO 4YHCIA,

¢« DECIMAL — 4HCIa ¢ JeCATHYHOH 4acThblO,

¢ PHONENUMBER — JaHHBIE TOJBKO B (hopMaTe TeaeOHHBIX HOMEPOB,

« EMAILADDE —4HcIa B BHAe e-mail,

¢ URL — BBOJI JIOJIKeH cooTBeTcTBOBaTH (popmaty URL.
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Tare ciona pxoaaT MomgudHIMpYIOMKME (UIarK, NMO3BROJAIONINE 3a/1a-
BaTh BHEIIHWI BHWJ BBOJAMMBIX JaHHBIX: PASSWORD, UNEDITABLE,
SENSITIVE, NON PREDICTIVE, INITIAL CAPS WORD,

INITIAL CAPS SENTENCE.
MeTtoael knacca TextField B OCHOBHOM COBNAJMAKT ¢ METOIaAMH
Kiacca TextBox.

Imageltem
Kinace Imageltem — 3T0 KOMIIOHEHT, KOTOPBIH MOMKET COJEpKAaTb
n3obpakenue. CymecTByioT Be POpMbI KOHCTPYKTOpPaA Ans Imagel tem:

public Imageltem(String label, Image image, int lavyout,
String altText):
public Imageltem(String label, Image image, int layout,

String altText, int appearanceMode);
3neck label — cTpOKOBas MeTKa JJIA W300pakeHusd, image — rpadu-

YyecKHe JaHHble, MpeJcTaBlieHHble KnaccoM Image, layout — IUpeKTHBa
CBOMCTB, altText — anbTepHATHBHBIH TEKCT, appearanceMode — THI
orobpamenud. [lapamerpel Label w altText MOryT ObITh NPONYIIEHEI.

DateField
Knace DateField — 310 pelakTHpyeMblH KOMIIOHET I NIpejcTaBlie-

HHUA 1aThl H BpeMeHH. DateF 1eld HMeeT jiBa KOHCTPYKTOpA:
public DateField(String label, int mode);
public DateField(String label, int mode, TimeZone timeZone);

3neck label — TEKCTOBasg METKA KOMIIOHEHTA, mode — PEekHM, KOTO-
pHIi MOMKET MPHHHMATE 3HAYCHHA DateField.DATE,
DateField.DATE TIME wmm DateField.TIME, timeZone — 00b-
€KT, OIHCBIBAIOLIMH YaCOBOH I05AC.

Meroael knacca DateField nepeduciensl B Tadu. 2.24,

Tabtnuna 2.24
Memoow knacca DateField
MeTtoa Onucanue
public Date getDate () BosspamaeT 3HaucHHe 1aThI
public int

get InputMode () [Monyyaer pesKHM BXOJa JUIA MOJA JaThl

public void
Ycranasnueaer jaary

public void

asat IﬂletMCldE (int mode) YeranaspnusacT PCAHM BEOAA OJIA MOJA J4Thl
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Gauge

Knace Gauge npeacrapiger nenoe 4ydcino B rpadguyeckoil gopme. OH
COJNCPAHT TCKYIICC 3HAYUCHHC, KOTOPOC JICKHT MOAITY HVIICM H MdKCHMA4 k-
HBIM 3HAYEHHEM.

O0BekT Klacca Gauge MOMKHO CO3/JaTh C MOMOLIBI CIEAYHLIEI0 KOH-

CTPYKTOpPA:
public Gauge (3tring lakel, booclean interactive, int
maxValue, int initialvValue);

3nece label — CTPOKOBOE 3HA4Y€HHE I8 KOMIIOHEHTa, MapameTp

interactive onpenendaer BOIMOKHOCTE H3MEHEHHA 3HAYEHHA KOMIIOHEHTA
MOJaB30BaATENEM, maxValue — MaKCHMAIBHOE 3HAYEHHe, initialValue —
MepBOHAYAIBHOE 3HAYeHHWe B HHTepBane oT 0 g0 maxValue, HWIH, ec-
mimaxValue paBHO 3HaYeHHK Gauge.INDEFINITE, TO ogHa H3 cle-
AYHILIHX KOHCTaHT: Gauge . CONTINUQUS IDLE, Gauge.CONTINUQOUS
RUNNING, Gauge . INCREMENTAL IDLE nubo Gauge.INCREMENTAL
UPDATING.

Knacc Gauge uHMeer CclOeIywIHE  METO/bl, IepedYHC/ICHHBIE
B Tabm. 2.25.

Tadauna 2.25
Memodst knacca Gauge
Meton Onucanue
public bococlean Coobuiaer, MOMKET JIH NMOJIbB30BATENb H3IMEHHTE
isInteractive () JHAYEHHE
public int [lonyyaeT 3HaYeHHE MaKCHMAILHOTO JIHANa3oHa
getMaxValue () paboTel TIpollecca

public vold setValue
(int wvalue)

public int getValue () |[lomyuaer Tekyiiee 3HAYEHHE B MpoOLECCE pabOTEI
public void
setMaxValue (int
maxiWalue)

Yeranapnueaet TEKYILEC 3HAYMCHHE 1TpoLgcca

YeTaHaBIHBAET MAKCHMAIBHOE 3HAUCHHE Tede-
HHA IpoHecca

ChoiceGroup
Kinace ChoiceGroup, Ttak #e kak W List, peanusyer unrepdeic
Choice u uMeer TakHe ke MeTo/bl. KOHCTPYKTOPBI 15t cO31aHus 00beKTOB

Kiacca CholceGroup:

public CholceGroup(String label, int choiceType);

public ChoiceGroup(String label, 1int choiceType, Stringl[]
stringElements, Image|[] imageElements);
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B uenom, ChoiceType MOMKET NPHHHMATL TAKHE KE 3HAYCHHA, KAk
 List, 3a HCKMYEHHEM TOro, 4yro BMecto IMPLICIT oObABIEHA KOH-
cTanTta POPUP, KOTOpas NpHIAET KOMIIOHEHTY BHI MOJA CO CIIHCKOM HITH
BBITTAIAKOIIETO MEHID.

CustomItem

Kiace CustomItem — 510 adcTpakTHbIH Kiacc, NpelHa3HAYeHHbIH
JUI CO3/IaHMS HOBBIX KOMITOHEHTOB, pasMelaeMeix Ha popme. Buemnmit Buj
M JIOTHKAa padoTel 3THX KOMIIOHEHTOB 3a1alTCAd C [OMOLIBK MeTOL0B,
MMEIOLIHX J0CTYI K HH3KoyposHeBOMY APL

[Ipumep, npencTaBieHHbIH HUXKE, cOAepKHUT TpH dopmel. [leprasa dop-
Md JIEMOHCTPHPYET BO3MOKHOCTH pa3MelIeHus dneMeHToB Ha hopme. Tpem
aneMeHTaM Stringltem Ha3HAYEHBI PA3HBIE PEKHMBI  OTOOpAKEHHS:
BUTTON, PLAIN u HY PERLINK. [lepeomy StringItem B Buge BUTTON
Ha3Ha4YeHa KOoMaHIa [0 YMOJYaHHWK, KOTOpas MeHSeT CBOHCTBA KOMIIOHEH-
toB. Ha Bropoi opme pasmeniensl DateField u Stringltem B BHIE
kHonok (BUTTON). AKTUBaUMs KHONKM LMKIHYECKH MEHSEeT B
DateField. Ha tperbeil (opme pacnonomeHsl KOMIIOHEHTH Gauge
H TextField, npu usMeneHnd TextField menserca Gauge. [lna atoro
s (popMBI ¢ MOMOIIBLID MeToaa setltemStatelistener perucTpupy-
eM cayuiare/lbs coObITHH KOMNOHEHTOB (opMbl. B npumMepe — aHOHMMHBIH
Kllacc, peanusviomui uatepdeiic ITtemStatelistener, ydTaer Tekyulee
sHavyeHHe TextField W ycTaHaBNHBAaET 3HaUeHHe Gauge.

JTuctunr 2.4: [pumep obpaboTku dhopm,
ll.I' L
* FormExample,java
=/
package labZ;

import
import
import
import
import
import
import
import
import
import
import
import
import
public

javax.microedition.lcdui.Command;
javax.microedition.lcdul.CommandListener;
javax.microedition.lcdui.DateField;
javax.microedition.lcdui.Display;
javax.microedition.lcdui.Displayable;
javax.micreoedition.lcdui.Form;
javax.micreoedition.lecdul.Gauge;
javax.microedition.lcdui.Item;
javax.microedition.lcdul.ItemCommandListener;
javax.microedition.lcduli.ItemStatelistener;
javax.microedition.lecdui.StringIltem;
javax.micreoedition.lcdui.TextField:;
javax.micreoedition.midlet.*;

class FormExample extends MIDlet

implements CommandListener
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private Display dispaly = Display.getDisplay(this);
// The global Next and Exit commands
private Command exitCommand = new Command ("Exit",
Command.EXIT, 0);:
private Command nextCommand = new Command ("Next",
Command.CkK, 0);
// The array of forms and the index of the current form
private int currentForm = 0;
private Form[] forms = new Form[3];
// The form items
private Stringltem iteml, itemZ, item3;
private DateField dateField;
private Gauge gauge;
public void startapp() |
makeForms () ;
dispaly.setCurrent (forms[nextFormIndex()]):

}
public void pauselpp() |

}
public void destroyvApp(boolean unconditicnal) |

}
// Process the glocbal commands

puklic void commandAction(Command command, Displayable
d) A

if (command == exitCommand) |
notifyDestroyed();

}

else 1f (command == nextCommand) {

dispalvy.setCurrent (forms[nextFormIndex()]);
}

}
private int nextFormIndex() |

1f (currentForm == forms.length) {
currentForm = 0;
}
return currentForm++;
}
private void makeForms () {
// Create the first form
Form forml = new Form("Forml. Layout of
Stringltems") ;
iteml = new Stringltem(null, "one", Item.BUTTON);
itemZ = new Stringltem{null, "two");
item3 = new StringItem(null, "three",
ITtem.HYPERLINEKE) ;
// Define command and command listener for iteml
Command changelayoutCommand = new Command("one",
Command. ITEM, 0);
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iteml.setDefaultCommand (changelLayoutCommand]) ;
iteml .setItemCommandListener (new
TtemCommandListener () |
public void commandAction (Command <, Item item)
{
// Change the layout mode for all Stringltems
iteml .setLayout (Item.LAYOUT 2 |
Item, LP&YGUT_LEFT | Item.LAYGUT_NEWLINE_RFTEE} :
itemd.setLayout (Item.LAYOQUT 2 |
ITtem. LRTDUT_CEHTEH | Item. LP.YDUT_NEWLINE_AF_TER} :
item3.setLayout (Item,LAYOUT 2 |
Item.LAYOUT RIGHT | Item.LAYOUT MNEWLINE AFTER);
}

bis
forml.append{iteml) ;

forml.append(item2) ;

forml.append(item3) ;
// Create the second form

Form formZ = new Form("FormZ. DateField");
// Create the DateField item and place it on the formZ

dateField = new DateField("DateField",
DateField.DATE) ;

dateField.setLayout (Item.LAYOUT CENTER |
Ttem.LAYOUT VCENTER) ;
// Create StringlItem, place it and define Command and
CommandlListener

Stringltem dateControl = new Stringltem(null,
"Change", Item.BUTTON) ;

dateControl.setLayout (Item.LAYOUT CENTER |
Item.LﬂTDUT_EDTTDM};

dateControl.setDefaultCommand (new Command ("Change",
Command.ITEM, 0));

dateControl.setltemCommandListener (new
TtemCommandListener () {

public void commandAction (Command c, Item item)
{
// Change DateField's input mode
dateField.setInputMode ( (dateField.getInputMo
de() + 1) % 3 + 1);
}

b s
formZ.append (dateField) ;

form2.append (dateControl) ;
/{/ Create the third form

Form form3 = new Form("Form3. Gauge"):;

gauge = new Gauge (null, false, 10, 5};

TextField textField = new TextField{null, "&5", 2,
TextField. NUMERIC) ;
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form2.setltemStatelistener (new ItemStatelistener () |
// Transfer changes from the textField to the gauge
public void itemStateChanged (Item item) |
TextField tField = (TextField) item;
int value =
Integer.parselnt (tField.getString());
1f (value < )
value = 0;
else if (value > 10)
value = 10;
gauge.setValue (value);
)
b)
form3.append (gauge) ;
form3.append (textField) ;

forms[0] = forml;
forms[l] = formZ;
forms[2] = form3;

// Add global Commands and define the CommandListener for
them
for {(int 1 = 0; 1 < forms.length; i++) |
forms[i] .addCommand (exitCommand) ;
forms[i] .addCommand (nextCommand) ;
forms[i].setCommandListener (this) ;

2.3. Cuctema ynpaeneHus 3anucamm

OHuM M3 BaKHBIX KoMnoHeHToB MIDP saBnsercs cucTtema ynpapieHHA
anucamu (Record Management System), koTtopas No3BOJAET COXPAHHTH
JaHHble B namatu yerpoiictea. Record Management System (RMS) — sto
[porpaMMHbIi UHTepdeic, HCToNb3yeMBIH I8 XpaHeHHA W MaHUITYJIHPOBa-
HMA JAHHBIMH Ha MOOMJIBHBIX YCTPOHCTBax, OONBIIMHCTBO W3 KOTOPLIX HE
MOAePKHBAIOT JOCTYI K 00BIYHOMH (haitnoBoii cucreme.

3anuces (record) — 3TO MEMEHT JIAHHBIX, KOTOPBIH MOMKET COMEPKATH
YHCIIO, CTPOKY, MACCHB, H300paMkeHHe, T. €. BCE TO, YTO MOMKHO MpeacTa-
BHTL B BHJE nociaeaoparenbHocTH Oaiito. Ha yposue API-3anucu — 3to
MacCHBBI 0alTOB.

DYHKIHA HHTEPIPETALMH COJAEPKHUMOTr0 3alHCH LHEIHKOM BO3JIAracTcs
Ha npuioxkenre. RMS npenocrtapnser xpaHHiuule 3anuceil © YHHKAIbHBIHA
HaeHTH(hHUKATOP.

Xpanuwanme (RecordStore) — 3To ynopsagodeHHas KOJUIEKIHA 3alMCei.
Korna cosnaercsa 3anMch, XpaHHJIHIILE NMPHCBAHBAET €H YHHKAILHBIH 11€J10-
yucleHHbIH uaeHTH@ukaTop (record 1D). Hanpumep, nepBas 3anuce noryya-
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et record ID, pasueiii 1, Bropas — 2 u 1. 1. O1HaKo 3T0 HE HHIEKC, MOCKOIb-
KY IIPH YJI4JCHHH 34ITHCH OCTABUIHCCA JICMCHTEI HE IMCPCHYMEDOBLIBANOTCH.

Haspanue (name) wcnonb3zyeTcs 118 HWACHTHOHKALHMK XpaHHIWIILA
BHYTpH MID-nera. Ono Moxker coaepxatst 0T 1 10 32 CHMBOIOB H JIOJBKHO
OBITE YHHEANBEHO BHYTPH MID-nera, coznasmero xpanunuue. B MIDP 1.0
APaHHIIHINA HCITOJIB3YHIYTCH HE Dosiee ueM OJHHM [IPHIIOMKEHHEM, B BEPCHH
MIDP 2.0 — paszueivMu. B aToM chiyyae xpaHHIHIIE HACHTH(OHIMPYETCA HE
TOINBK(O HA3ZBAHHEM, HO H llpﬂHﬂHﬂﬂH'l‘EJlEM IIPHJII}]EEHHH., cOo3aaBlIcro aTo
XpaHHITHIILE.

Kpﬂme TOI'0, XpaHW/IHILE COAEPKHT HH[lJﬂpMauHm 0 Jare InociaeaHero
H3MCHCHHA W BepcHH. [IpHIoKeHHA TaK/Ke MOTYT HCIOAL30BaTE 00padoTYHK
Cl}ﬁbl'l‘l-'l.ﬂ RURLE | }-’1115."1'3 H3MCHCHHA JIAHHLIX B ?L]]EIHH.JIHI.I.I,'E.‘.

B npunomenun Record Store nNpeiCcTaBlIeHA  SK3EMILIHPOM
javax.microedition.rms.RecordStore. Ecnum neobxonumo nony-
YHTE J0CTYN K Record Store u3 apyroro MID-nera, To ums Record
Store cocrasiagercsa u3 uMeH MID-nera w Record Store.

Hns otkpeiTHa Record Store MCNONb3YIOTCA CIEAVIOUINE METO/IbI!

1. public static RecordStore openRecordStore (String
recordStoreName, boolean createlfMNecessary);

2. public static FecordStore openRecordStore (String
recordStoreName, boolean createlfNecessary, int
authmode, boolean writable);

3. public static RecordStore openRecordStore (String
recordStorelName, String vendorName, String suitelame) ;
31eck recordStoreName —  Ha3BaHUe XpaHuIHI@a, cre-

atelfNecessary OnpeleisaeT, HYMXHO JIH CO314TE HOBOE XPAHHIIHILE, €C-
JIH TAKOTO HE CVHIECTBYET C JIAHHBIM MMEHEM; authmode — npuMeHsieTcs
TONBKO TOrOd, KOTda CO3OACTCA XPaHHITHILIC.

KoncTanTa authmode MOMET [PHHHMATE B4 JHA4YCHHA.
AUTHMODE PEIVATE — nNo3BoJdeT OCYIIECTBUTE JOCTYI TOJBKO M3 JIaH-
HOH nporpammel 1 AUTHMODE ANY — no3BoiseT OCYLIECTBUTE JOCTVII
s modoro  KoMmmiekta wMuuietoB. HMceTtuHHOEe 3HAYEHHME ApryMeHT
writable npHHHMAaET, €CJIH XPaHHIHIIE TOCTYIHO 14 3alHCH JPYIHM
MHIICTAM, VvendorName H sulteName — Ha3BaHHE BCHIOPA H MHIJICTA
COOTBETCTBEHHO.

3aKpLITh XPAHWIIHILE MOMKHO C MNOMOLIBK Meroaa public wvoid
closeRecordStore (). PekoMmeHayercs Bcerja 3akpbiBaTh XPaHHIIHILLE

EHHHECFI, €C/TH B HEM O0JIBIIIE HET HEOOXOIHMOCTH.
JLnst HAXOM e HHs BCeX XPaHHIIMIL, OCTYIHBLIX U8 MUJIeTa, HCIO/b3Y-
ercd MeTo: public static String[] listRecordStores().
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Jlns ynanenms 3anicH no MMeHH HeoOX0IMMO MPHUMEHHTHL MeTo public
statlic veoid deleteRecordStore (String recordStoreName) .

Pexum jroctyna K XpaHHIHIy MOKET ObITh H3MEHEH ¢ MOMOLILI METo/1a
public wvoid setMode (int authmode, boolean writable).

Y100BI ¥y3HATE KOTHYECTBO 3aMIHCCH B XPaHHIIHIIE, HCTOJIL3YETCA METO/
public int getSizel().

KonnyecrBo A0CTYNHOH namsAaTH JUId 3allUCH MOMKHO Y3HaTb CIEAYHO-
UM obpazom: public int getSizeAvailable().

Hekmouenus, BXOJIAIIHE B COCTAR naKeTa
Javax.microedition.rms, KOTOpPBIE MOTYT FeHEpHpPOBAThBCHA NPH pa-
DoTe ¢ XpaHHIIHILEM, [epeYrclieHbl B Tadu. 2.26.

Tabnuua 2.26

Herxmouenun npu pabome ¢ Xpanuauiem 3anuceu

Hexnwuenue Onucanue

Yka3slBaeT, 4TO oMepaiHs He MO#KeT ObITh
InvalidRecordIDException |BBINOJHEHA, MOTOMY YTO MEpeiaH Hempa-
BHJIBHEIH HASHTH(HKATOP 3aMHCH

Cynepknacc npeapIylIIHX HCKITHYEHHH,
KOTOPBIH NOABIAETCA NPH 00IHX OMIHOKAX
Coobuiaer, 4To 3aKOHYHICH JOCTYIHBIH
00BEM MaMATH B XPaHWITHILE

FRecordStoreException

RecordstoreFullException

RecordStoreNotFoundExcept |VYka3jwiBaer, 4To JaHHOE XPaHHIIHILEC
ion HE CYIIECTBYET

Cooluaer, 4To NpUIoKeHHe NbITagTCH
HCIIOJIB30BATE XPAHHIHIIE, KOTOPOE DBLIO
3aKPbITO

RecordStoreNotOpenExcepti
or

Ytobbsl 100aBHUTE HOBYH) 34llHCE B XpPaHHIHIIC, MOWKHO HCIIOJIB30BATH

CAEAYIOUIHH METO/I;
public int addReccrd(byte[] data, int offset, int numBytes).

3nece data — JOaHHble, KOTOpBIE HEOOXOIHMO COXpPAHHTE B 3allHCH;
offset — uHOeKe MaccHBa data, HAYHHAA ¢ KOTOPOTro JaHHBIE OYIYT coxXpa-
HEHBI B 3alMCH; numBytes — KOMHYECTBO DAHTOB, KOTOPOE HEOOXOIHMO CO-
XpaHHTh B 3anucH. Meroj Bo3gpalaeT HAeHTH(PHKATOD CO31aHHOI 3aIHCH,
YTo0BI M3BIEYE 3alHCE W3 XPaHWIIHILA, MOKHO BOCIOJB30BATRCA Clle-
AVIOIIMMH METOJIaMH;
1. public byte[] getRecord(int recordId).
2. public int getRecord (int recordId, byte[]
buffer, int offset).
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3necy recordld — uaentHdukarop sanuck; buffer — GaliToBBIH
MACCHB, B KOTOPBIH OYIYT KOMUPOBATLCA JaHHble; of fset — HHAEKC B Mac-
CHBE, C KOTOPOro HY:KHO KonuporaTbk. [lepBbIH MeTO] BO3BpallaeT KOIHKD
3ATTHCH, BTOPOM — JJAHHBIC 3aMTHCH.

JIns ynaneHHs 3amucH 1Mo HASHTH(OHKATOPY MpeIHasHAYeH CIeIyIOMHH
MeTod: public void deleteRecord(int recordId).

OOHOBHTE 3aITHCE MOKHO € MOMOIBIO METO/IA:
public wvolid setRecord(int recordId, byte[] newData,
int offset, int numBytes), KOTOpEIH 3aMEHACT [JAHHBIC 3aITHCH
C YKa3aHHBIM HISHTH(HKATOPOM HA HOBBIE JaHHBIE W3 MacCcHBa newData.

Metoa int getNextRecordID() Bo3Bpauiaer HaeHTH(GHKATOp clie-
IVIOIEH 3anMcH, koTopas Oyaer nodasneHa B Record Store,

Metoa getNumRecords() No3BoadeT NoJIY4HTE KOITHYECTBO J0CTYII-
HEIX EHHHUEﬁ B XPAaHHIIHLIE.

Jlns nemoncrpaipn pabotel xpanunnima (RecordStore) cozmaanm
MPUMEP, B KOTOPOM IeMeHT TextBox DyIeT cOXpaHATh CBOH TEKCT MOCHE
BRIXOAa H3 npunokeHua. Jdanusiec U3 TextBox XpaHATCA B 3allHCH C (PHK-
CHpOBaHHBIM  HAeHTH(pHUKaTopoM  (id), 3agaBacMbIM  KOHCTaHTOH
RECORD_ID. IIpu 3aKpeITHH NPHIOKEHHA B MeTole destroyvApp () npo-
MCXOIHT 3alHCh JaHHBIX TextBox B XpaHHuHie. B cBow odepenb, B KOH-
CTPYKTOPE, €C/IH XPaHHJIHILE COAESPHUT Kakyr-1ubo uHpopmauuio, npowuc-
XOJHUT HHHIHAAH3aIHA TexXTBEoX JanHbIMH H3 XpaHHITHILA.

JTvctunr 2.5: Tpumep paboTel XpaHHIIHINA 3alTHCEH.
.-"r £
* TextMinikEditor.java
*/
rackage lab3;
import javax.microedition.lcdui.Alert;
import javax.microedition.lcdui.AlertType;
import javax.micreoedition.ledul.Command;
import javax.micreoedition.lecdui.CommandListener;
import javax.microedition.lcdui.Display;
import javax.microedition.lcdui.Displavyable;
import javax.microedition.lcdui.TextBox;
import javax.microedition.lcdui.TextField;
import javax.micreoedition.midlet.*;
import javax.micreoedition.rms.RecordStore;
import javax.microedition.rms.RecordStoreException;
public class TextMiniEditor extends MIDlet
implements CommandListener
{
private static final String STORE_NAME =
"TextMiniEditorStore";
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private static final int RECCRD ID = 1;

private TextBox textBox;

private RecordStore store;

private Command exitCommand = new Command ("Exit",

Command.EXIT, 0);
public TextMiniEditor ()

{

textBox = new TextBox ("Text Mini Editeor", null,
2000, TextField,.RANY):

textBox.addCommand (exitCommand) ;
textBox.setCommandListener (this);
try |

store = opensStore();

if (store.getNumRecords() > 0) {

byte[] data = store.getRecord(RECORD ID);

textBox,setString (new String(data));

}
}

catch (RecordStoreException ex)
showError (ex.getMessage (), false);
}
finally |
try |
store.closeRecordStore () ;
}
catch (BecordStoreException ex) |
ex.printStackTrace();

}
}
protected void destroyhpp(boolean unconditional)
{
try |
store = openStore();
byte[] data = textBox.getString() .getBytes();
store.addRecord(data, 0, data.length):
}
catch (RecordStoreException ex) |
showError (ex.getMessage (), true);
!
finally {
try |
store.closeRecordStore () ;
}
catch (RecordStoreException ex) |
ex.printStackTrace();
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}
protected void pausedpp() {}
protected vold starthpp()
throws MIDletStateChangeException
{
Display.getDisplay(this) .setCurrent (textBox) ;
}

public void commandAction (Command ¢, Displayable d)

{

if (¢ == exitCommand) {
destroyipp (true);
notifyDestroyed();
}
}
private RecordStore openStore() throws

RecordStoreException

{

return RecordStore.openRecordStore (STORE NAME,
true) ;

}
private vold showError(String message, boolean exit)
{
Alert alert = new Alert ("Error",
"Record Store Error: "™ + message,
null, AlertType.ERRCR);
alert.setTimecut (5000) ;
if (exit) |
alert.setCommandListener (new CommandListener () |

cublic void commandActicon (Command c,
Displayable d) |

notifyDestroved();

I3
}
Display.getDisplay(this) .=setCurrent {alert);

Mumner comepxuT uHTEpheiic RecordListener, KOTOPHIH MO3BO-
nser co3gaBarth O0BEKTBI, IMOIYYarOLIHE VBEJAOMJIEHHS 00 HM3MEHEHUAX B
xpanunuiie. Mutepdeiic conepuT TpH MeTOIa:

1. woid recordAdded (RecordStore recordStore, int

recordId) — BBI3BIBAETCH Mocie Jo0aBIeHHA 3allHCH;

2. wvold recordChanged (RecordStore recordStore, int
recordId) — NOABIAETCA OC/E H3MEHEHHA 3allMCH;

3. wvold recordDeleted (RecordStore recordStore, int
recordId) — MoMxeT ObIThb BbI3BAH MOC/IE YAJICHHSA 3alIHCH.,
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Yro0Bl 10DaBUTE/ YIaIHTE 00padOTYHK COOBITHH K XpaHHIHILY, MOKHO
BOCTIOJIB30BATLCH METO/IAMM:

I. wvoid addRecordListener (RecordListener listener).
2. wvoid removeRecordListener (RecordListener
listener).

Meton enumerateRecords Knacca RecordStore BO3Bpaulaer
IKZEMILIAP KJacca, pealusylouero HHrepieiic RecordEnumeration,
NPEACTABIHKOIICTO coDOoMH OTCOPTHPOBAHHOE TTOAMHOMKECTBO jalnuced um3
APdHHITHIIA.
public RecordEnumeration enumerateRecords
(RecordFilter filter, RecordComparator comparator,
boolean keepUpdated) .

3aeck filter, ecad He paBeH null, onpejaelser, Kakue 3anucH 0y-
YT BKJIKOYEHBI B PE3YIILTAT, comparator HCNOML3YETCH J1J18 COPTHPORKH
MOAYUEHHBIX 3anucel; keeplUpdated — ecnM 3HAYEHME HCTHHHO, TO HMH-
Tepdeiic RecordEnumeration OyaeT aBTOMATHYECKH ODHOBJIATHLCH TIPH
M3MEHEHHAX B XpaHHIIHIIE.

Hutepdeiic RecordFilter COOepHKHT €QUHCTBEHHBIH METO/I, KOTOPBIH
onpejenseT COBIAJACHHE 3allMced B XpaHWIMIIE: boolean matches (bytel]
candidate) . MeTon nomxen BO3BpAIATE 3HAYCHHE Crue, €C/IH 34lHChL C
naHHeIMH (candidate) COOTBETCTBYET 3a4/JaHHOMY KPHTEPHIO.

Mutepieiic RecordComparator OCYHIECTBISET COPTHPOBKY 3aru-
CeH M TAKKEe COJAEPHHUT OJHH MeToa. int compare(bytel[] recl,
byte[] rec2).Meroa BO3BpalacT OJHY W3 TPeX KOHCTAHT (Tadn. 2.27).

Tabnuna 2.27
Inayenue koncmanmal unmepgetica RecordComparator

3HAYeHHE KOHCTAHTEI Onucanue

static int
FRecordComparator . EQUIVALENT

static int
RecordComparator .FOLLOWS

3anMcH paBHO3HAYHEI

[leppan 3anmuce Donelle BTOpOH

static int

RecordComparator .PRECEDES | CTOPaA 3aIHCE Gosibille, HeM repras

JK3eMaAp uHTepdeiica RecordEnumeration npeaHasHavyeH s
nepedopa 3anuceil, H3BIEYEHHBIX W3 XpaHuiuma. Jus Tux ueneil cyuect-
BYIOT METO/IbI, MEPEUHCICHHBIC B Ta0. 2.28.
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Tabnuna 2.28

Humepdhetic RecordEnumeration

MeTto Onucanue

byte[] nextRecord /() Bo3zepalnaet Konuiwo cieayromei sanucu

boolean hasMNextElement ()

Bo3ippalaer MCTHHHOE 3HAYEHHE, ECIIH €CTh
CHEVIOLIMH 21eMEHT

int nextRecordId()

BozppamaeT uaeHTH(PHKATOP ClIEIVIONLICH
3aMHCH

byte[] previousRecord() |Boippamaer KOMHK NpeabUiy el 3anucu

int previousRecordId /()

Bo3epaiaeT wiaeHTH(PHKATOP Npeaslayiiei

3AMHCH
boclean Boappawiaer 3Hauenne TRUE, ecliv eCTh
hasPreviousElement () NpeJbLIYIIHH dJIeMeHT

int numRecords ()

vold reset ()

Bo3sppalnaer KOJIHYECTBO JOCTYNHBIX 3AITH-
ceH

COpaceiBaeT MHACKC 3ANHCH K [IEPBOHA-
YaJIbHOMY 3HAYEHHIO

void destroy () OcpobokIaeT HCMONL3VEMBIE PECYPCLI

2.4, BzaumogencTBME C CETbH

Hna pabdotel ¢ ceteio B J2ZME uenonwsiyerca cnenvansHsiii MIDP API —

Generic Connection Framework (GCF). [Tognepxka GCF ocyuecrsisercs
Ha YPOBHE KOH(HTYpaimH. IToT Habop MHTEpdEHCOR pacnonoKeH B MaKkeTe
javax.microedition.io.

OcuHoey GCF cocraenser kiace Connector W Habop umHTepdeicoB.

Knace Connector aBasercd OCHOBOH A o0pasuoB noakiawoueHud. Ha-
Tephelcsl ONPEeACHAOT THIBl MOICPKHBASMBIX COCSIHHEHHH, KOTOPLIE
BKJTHOYAKOT CIIeIYIOMIHE OCHOBHBIE ITAllbL:

1.

5.

MoOuneHOe npHIokKeHHe 3anpamidBaer knace Connector M OT-
KPBITHA COEJIHHEHHA C CETEBLIM PECYPCOM.

Meton Connecteor.open () ananmsupyer URI u po3epamaer o0nb-
eKT Connection, KOTOpPBIH COACPKHT CCBIIKH Ha BXOJHOH H BBIXO/I-
HOI# IIOTOKH K CETEBOMY pecypcy.

[Ipunoxenne nonyyaer 00bekT InputStream viM OutputStream
H3 o0bekra Connection.

MoOwibHOe NPHIOKEHHE CUMTBIBAET JaHHble U3 InputStream WIH
3anUckIBAeT HX B OutputStream B npouecce ceoeii 06paboTkH,
[Tpunoskenue 3akpeiBaeT Connection npu 3agepuieHun padoThl.
[locne ycTaHOBKH COeHHEHHUA aHAIM3UPYIOTCA COODILIEHHA MPOTOKOIIA

M 110JIe3Has HArpy3ka coodleHus. Hanpumep, ecii KIHEHT yCTaHaBIHBAaeT
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HTTP-coenunenne, oH J0KEH NMPOAHATHIHPOBATE CHHTAKCHC H CEMAHTHKY
oTeeTHOro coobuenus HTTP-nipotokona, BO3BPAILIEHHOTO CEPBEPOM.
HuTtepdeiic Connection — 310 nanbonee oOIIMN THIT COEAHHEHHS, KO-
TOPBIA MOKET OBITH TOJNIBKO OTKPBIT H 3aKpeIT. MeToa open He 00BARICH Kak
public, MOCKOIBKY BCEra BBI3BLIBACTCA TONBKO HEpe3 CTaTHYECKHH METO[
cpern() knacca Connector. Meroa veid close () 3akpeIBacT COEIH-
HeHHe ¢ ceThro. Ha MOMEHT BhIZ0Ba MeTO/la COOTBETCTBYHOLIHE MOTOKH MOT'YT
OCTABATLCH OTKPBLITEIMHM. B 9TOM ciyuae 3akpeIiTHE coeMHEeHHs OyaeT OTno-
AEHO J10 3aKPBITHA TOTOKOB, HO JIOCTYII K COeHHEeHHID OyIeT 3arpelleH.
Hurepdeilic InputConnection HCHONb3yeTCs U CO3AHUA BXO/l-
HOH CBA3M ¢ ceThio. MeTogamMu anHoro uutepdeiica ABNsOTCH CIeaYIONHe:

1. DataInputStream openDatalnputStream/ ) OTKPBIBAET
M BO3BpAaLAeT [OTOK BBO/IA JIAHHBIX I KOHKPETHOI'O COEqHHEHHUS.
2. InputStream openlnputStream() — OTKpbIBAET W BO3Bpallact

BXOJIHOH IMOTOK JUTA KOHKPETHOTO COSIHHEHHA.

Hurepgeiic OutputConnection HeoOXOAHM 118 CO3JaHHA BRIXOJ-
HOW CBHA3H C ceTbio. Ero Metojibl:

. DataCutputStream openDataOutputStream() — OTKpeIBaeT

W BO3BpAIaeT MOTOK BEIBOJAA JaHHBIX )11 KOHKPETHOTO COCIHHEHHA.

2. OutputStream openOutputStream() — OTKpbIBaeT H BO3Bpa-

AET BBIXOHON MOTOK U1 KOHKPETHOTO COSTHHEHUA.,

Hutepideiic StreamConnection onpeaenseT CBA3b ¢ MOTOKOM H HE
MMeeT MeTOJ0B M KOHCTAHT. ITO NpocTo HHTepdeiic, codeTarolui HHTEp-
(peficel InputConnection w QutputConnection.

Hutepdeilic ContentConnection HCNOAb3yeTca AJA OIpele/ieHus
cBa3H ¢ notokoM. Jlanuslil uatepdeiic Brmovaet 3 MeTOIA:

. string getEncoding () — onpeaenser KOJHPOBKY MOTOKA;
2. long getLength () — BO3BpalacT NpoA0IKHTEIBHOCTE COCIHHEHHA;
3. string getType () — BO3BpallaCT THI COCIHHECHHA.

Mutepdeiic St reamConnectionNotifier HeoOXoauM 11d OKHIA-
HHA YCTAHOBKM COCOMHEHHMA. OH HCnonb3yeT Mero] acceptAndOpen (),
KOTOPBIH BO3BpalllaeT paybeM CepBepa, ¢ KOTOPLIM MPOH30LLIO COeIHHEHHE.
Kak W nns Bcex OpyrHX COCIWHEHHH, BO3BPAIEHHBIH MOTOK CIELyeT 3a-
KPbITh 110 OKOHYAHHH.

Hurepdeiic javax.microedition.io.DatagramConnection
nononangeT uHTepdeiic Connection M ONMHCBIBAET COEMHHEHHHA, KOTOPLIE
MOCHUIAKOT H MOJIYYal0T ACHTArpaMMEl Yepes NPOTOKOJ JeHTarpaMm.

TepmuH nporokoa aeiiTarpamMm 0003HAYART MPOTOKOJ, KOTOPLIH Ha-
X0auTCA Ha Oosee HU3KOM ypoBHE B Moaenu OSI, yeM npoToKoasl YpOBHA
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npuaoKeHui. IIpoTokonsl neidTarpaMM MepeHocAT AeHTarpaMMel, KOTOPLIS
MHOT/IA HA3LIBAIOTCSA naKemamy. DTH MTPOTOKONLI 00BIYHO MEPEHOCAT C000-
IEHHsA JeHTarpaMM ¢ OJHOTO YCTPOHCTBA Ha JIPYroe, OCHOBHIBAACH MCKITIO-
YUTENLHO Ha HH(pOpMALMKY, cojepKalleiics B 3Tol geiitarpamme. Heckonbko
MaKeTOB, OTIPABICHHBIX C OJJHOTO YCTPOHCTRA Ha ApYroe, MOTyT OBIThH niepe-
J@HBI 110 Pa3/IHYHbLIM MAPILIPYTAM H [IPHXOJHUThL B JIHOOOM MOPSIKE, PH YTOM
IO0CTABKA MAKETOR HE rapaHTHPOBaHa.

YHuUBepcallbHBIH HHTEPHET-TIPOTOKOI nepefadd Aeidrarpamm — [nternet
Universal Datagram Protocol (UDP) — BcTpoeH HemocpeAcCTBEHHO TMOBEpX
uHTEepHeT-nporokona (IP) cereBoro ypoBHs W MOIEPKHBASCH HEKOTOPLIMH
peanuzauuamu MIDP. B UDP orcyTcTBYIOT MHOTHE CBOHCTBA, KOTOPHIE
MMEKTCSA B TPAHCIIOPTHBIX MPOTOKOJIAX, TAKHE KAK COrIacOBAHHE BAPHAHTOB
COEIHHEHHH, MOBTOpHAs CcOOpKAa MAKeTOR, CKBO3ZHOH KOHTPOIL MOTOKA,
yIpaBlieHHe OKHAMM, yCTpaHeHue omudoK, pa30HeHne Ha 4acTH M rapaHTH-
pOBaHHAaA [0CTABKA. JTH CBOHCTBA HE MOLICPAKNBAIOTCA B 11013y 04eHb ObI-
CTPOH CKOPOCTH MepechUIKH. MUIIETE MOI'YT HCIOJAL30BATEL AeHTarpamMmm-
HBIE COCIHMHEHHA, KOT/1a MM HYKHBEI OBICTPEIC COeHHEHHA De3 nmepexojaa u3
COCTOAHHA B COCTOSHHE H KOIJla He TpedyeTcs rapaHTUpOBaAHHAS [ePeChUIKA.

B ratu. 2.29 nepeurcnensl MeTo/isl HHTEpQeiica DatagramConnection.

Taduuna 2.29
Memaodw DatagramConnection
MeTton Onucanue
Briiaer MaKCHMANBEHO BOAMOKHYIO [UTH-
int getMaximumLength () HY JelTarpaMMEel, KOTOpas onpejaeicHa
0a30BLIM MPOTOKOIOM PEATH3ALHH
int getNominallength () [TokaspiBaeT HOMHHANIBHYIO IIHHY J€H-
TarpaMMel
Datagram Co3zgaet HOBBIH 00BEKT JeHTarpaMmbl
newDatagram{byte[] buf, ’
. . MOay4ad JaHHbIE U3 YKA3aHHOTO MacCHBA
int size)
Datagram Co3naeT HoBBIH 00BEKT AcHTArpaMMBl ©
newDatagram{byte[] buf, VKA3aHHBIMHA MACcCHBOM JAHHBIX W aJpe-
int size, String addr) COM Ha3HAYeHHA
Datagram newDatagram(int - .
i Co3gaer HoBBIH 00BEKT JeHTarpaMMLl
size)
Datagram newDatagram(int Co3znaer HOBBIH 00beKT JlelTarpaMMbl
size, String addr) C YKA3aHHBIM a/IpecoM
vold recelve (Datagram .
dgram) [Tonyuaer nelitarpammy
vold send(Datagram dgram) |Ornpasnser geHrarpaMmy
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YrobBl HCnONB30BaTH JACHTArpAMMHOE COCOHHEHHE, MNPHIOKCHHE-
KITHEHT BBIMOJIHAET CJEYIOUHE [art:
e Cosnaer obbekT DatagramConnection.
¢ [lonyuaer oObekT Datagram us o0bekTa DatagramConnection.
¢ 3anonuger o0wBeKT Datagram JaHHBIMH, COCTABIAIOIIMMH MOAE3HYIO
HArpy3Ky, Kotopas OyIeT [ocjiaaHa NpHHUMAaloUeMy 00beKTy.
3anpaniuBaeT COeIMHHEHHE O MOCBUIKE JIeHTarpaMMEl.
3anpaluBaeT coeJMHEHHE O MONYYeHHH OTBETHOM JeHTarpaMMel.
Yrobbl co3maTh JAcHTArpAMMHOE COCIHHEHHE, HEOOXO0IMMO HCIOIb30-
BaTh Knace Connector. Creayer ykasarh, 4To TpeOyeTCa NONYUHTS JACHTA-
rpaMMHOE COEMHEHHE, MMOCTAaBIAA CTPOKOBYIO JeHTarpaMMy B [10JIe CXEMBI
URI, koropelii nepegaercs popmam MeToja Connector.open().
[TOMHBIH CHHTAKCHC JAEHTATPAMMHBIX aJPECOB CICAYHOIIHH!
address:= <nporokon>://<ampecar>
protocol:= "datagram"
target:= [<xocT>]:<nopt>

host:= ZHaumMMoe DNS-MMA XoCTa MM D0 HOMep
port:= ZHAYMMHINE CHMCTEMHEIN HOMEp [NOpTa

Ykaszanue moseil xocta HeoOd3aTenbHO. ECIH none XocTa MponyiieHo,
TO COEJIMHEHHE IMPEICTABIAETCA CO CTOPOHBI cepiepa. CoelMHeHHe cepBepa
OKHJAeT KIIHEeHTa U1 MMOCBUIKH eMy JeiTarpaMmel. CepBep U3BIeKaeT ajpec
MOCBIIAIONIETO U3 JICHTArPAMMEIL, MOIYYEHHOH UM, H HCITOJIBL3YET €ro JUis OT-
peta. EciM nose xocta yka3aHo, CoeJMHEHHE OTKPBIBAETCA KaK COeJHHEHUE
CO CTOPOHBI KJIHEHTA, T. €. 3anpaliHBalOlIMi COe/IMHEHHE ABNAETCA KIHEH-
TOM, 4TODOBI OTIPABHTE JeiiTarpaMMmy ajapecoBaHHoMy y3ay. Korga coenune-
HHE YCTAHOBJIEHO, MOOHMIBHOE NMPHIOKEHHE MOMKET MCIOIL30BATH €ro s
OTIPABKH W MOJYYeHHs AelTarpamm.

Hurepdeiic javax.microedition.io.Datagram onpeaenser
AeHTarpaMMbl, KOTOPBIE ABIAIOTCH HACTAMH COODUIEHUA, MOCTAHHBIMH H T0-
ITY4eHHBIMH POTOKOIaMH nepeaqyu nedTarpamm. O0BekT
DatagramConnection noceklaer u rnojgyuyaer o0beKkTbl Datagram.

B tabdn. 2.30 nepeunciensl MeToabl HHTEpdeiica Datagram.

ITonesnas warpyska — 9TO JaHHBIE JeHTarpaMMbl 0e3 HHTEpHpETalHn
ux (popMel, CTpYKTYpEl WK THNa. B uuTepdeiice Datagram oTCyTCTBYET
MH(pOpMALKHA O CHHTAKCHCE MJIH CEeMaHTHKE nojie3Hod Harpysku. [Jlelra-
IrpaMMBl MPOCTO PaccMaTPHBAIOT TMOJE3HYIO HATPY3KY Kak I0CIe10BaTelb-
HOCTEL DaHTOB.

Hurepdeiic SecureConnection onpeneinser O0€30MaCHYH CBA3b
¢ cerhto. JlanHblil uHTEPQEHc HMEeT TONLKO OJHH MeTo: SecurityInfo

getSecurityInfo () — nonyuyaet HH(POPMALIHIO O DE3OMACHOCTH CBA3ZH.
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Tabauma 2.30

Memoodsr unmepdheiica Datagram

Metoz Onucanue
String getAddress () [Tokaseiraer agpec B gelitarpamme
byte [] getDatal) Boutaer Oydep, coepralimii nojaesHyro

HAIPY3KY JeHTarpaMm

OTtobpamkaeT IIHHY NONE3HOH HATPY3KH

int getLength() .
JEHTArPAMMBI

Brinaer cmenienie ykasaTens a1 ure-
HHA/3anMCcH B Dyhepe NoNe3HoH HArPy3KH

BoccranapiaMBaeT No3uLMIO YKa3aTens s
UTeHHS/ 3aMHCH B Oydepe none3Hoil Harpy3xu

int getOffset

vold reset ()

YeTaHasIMBAET, 4TO afipec JaHHOH JeiTa-

void setAddress (Datagram »
I'paAMMBI ABJIASTCH A/IPECOM YKAIAHHOH

reference) .

JeHTarpaMmel
vold setAddress (String YeTaHapJIMBACT a/ipec, YKa3biBAEMbIH
addr) CTPOKOH

void setData (byte[] buf- |¥YcranasnusaeT monesHy HATPY3KY JaH-
fer, int offset, int len) |Hoi geidTarpammsl

YeTanasnusaet AMTHHY MOIE3HOH HaI'pys-

void setLength (int len) -
KH ICHTArpaMmMbl

ITpogmne MIDP pacummpsaer nmoaaepxKKy CETEBBIX COCIMHEHHH, Ipenoc-
TaBisemyro koHpurypaumein CLDC (Connection, ContentConnection,
InputConnection, OutputConnection, StreamConnection).
MIDP nomnepxupaer noaMuoxkectro nporokosa HTTP, koTopelii Moxer ObITh
peanu3oBaH Kak noeepx npotokonoe creka TCP/IP, Tak u nmoeepx Jpyrux npo-
TOKOIIOB, Harpumep WAP, ¢ Mcnonb3oBaHHeM [UTHO30B I8 JIOCTYIIA
k HTTP-cepeepam B Internet. Kpome toro, Generic Connection Framework mc-
MOJIL3YETCH JUIS OpraHd3aliyd COSIMHEHHH KIMEeHT-CepBep M jeirarpaMMHBIX
coeHHEeHHH. OHAKO CTaHIapTOM rapaHTHPYETCH TOJBKO peanu3aliiia B paMKax
MIDP nporokona HTTP 1.1.

Hurepeiic javax.microedition.io.HttpConnection pac-
mupsaeT uHTepheiicel CLDC 1 obecneyrBaeTr JOMOJHHTENBHYIO (VHKIIHO-
HAIBHOCTh, HEOOX0AUMYI0 11 co3aanus 3aronoskos HTTP-3anpocos, pasdopa
3ar0JIOBKOB OTBETOB H BRITIOJIHEHHSA APYTHX (PYHKIHI npoTokona (Tadm. 2.31).

HTTP sipasiercst npoToKoIOM 3alpoc-0TBeT, H COeJIHHEHHE MOKET Ha-
XOJHMThCA B OJJHOM H3 TPEX COCTOAHHH:

l. ycranoBka (setup): COCIHHEHHE C CEPBEPOM HE YCTaHOBICHO, HMJIET

(hopMupoOBaHHE NAPAMETPOR 3aIpoCa;
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2. coeauneno (connected): YCTAHOBAEHO COEJIHHEHHE, 3ANpPOC NepeaaH
CEpPBEPY H OHHIACTCH OTBCT,
3. 3akpeiTo (closed): nony4deH OTBET cepBepa, COeJJHHEHHE 3aBeplUeHO.
Tabdnuma 2.31
Memoodsr unmepihenica HrtpConnection
Hazsanue metoaa HitpConnection Onucanue

long getDate()

BosspauiaeT JaHHkIE

long getExpiration()

BriiaeT tHAYEHHE MOJA 3aro0BKA
Expires

String getFile()

OTobpamaet 3nauenne nons URL
JAHHOTO COE/IHHCHHS

String getHeaderField (int

n)

Bosspauiaer 3aronosok daiina no
HHJIEKCY

String getHeaderField
name)

(String

Beinaet 3aronoeok (haiina no Hazea-
HHHD

long getHeaderFieldDate
(String name, long def)

BrlLiaeT 3HaveHHE 10JIs 1aThl

int getHeaderFieldInt (String |Bosspamaer 3Ha4deHHe 3aJaHHOTO
name, int def) MoJst Ji1s8 HOMEpa
String getHeaderFieldKey (int n) |[lonyuaer daiin 3aronoBka no kmouy

String getHost ()

Brigaer nudopMmalii o cogIHHEHHH

long getLastModified()

Bosspamaer sHauenue MoIH(HIIH-
POBAHHOIO 3ar0JI0BKA

int getPort()

OTobpaxaeT 3Ha4YEHHE NOPTA CO-
e IHHEHHA

String getProtocol ()

Beraaer uma npotokona URL

String getQueryO

BI:-[II,E"IET 3AIpoOC Ha COCOAHHCHHC

String_getﬁef{}

Brinaer vactk cowlnki URL

Etring_getﬁequestMethﬂd ()

BI:-[I[E"IE:T METOO TCEVILCTO 3dIpocd

String getRequestProperty
{String key)

Brigaer ceoicTRa 3anpoca Uis co-
CIAHHEHHA

int getResponseCode ()

Bbliaer Kol COCTOAHNA [IPOTOKO/IA
HTTP

String getBResponseMessage ()

Boszepaiaer coodiueHue o Koje co-
CTOAHMA nmpoTokoaa HT'TP

String getURL()

BeiiaeT anpec coeIHHEHHSA

vold setRequestMethod
method)

(String

YcTanapIuBaeT MeTO/1 3anpoca a/l-
peca (GET, POST unu HEAD)

void setRequestProperty
(String key, String walue)

YeTaHapnuBaeT cBOICTBA 0DIIErD
3anpoca
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B nononnenue k 1M Meronam uarepdeiic HttpConnection takke
OnpeaelseT MOIHYH COBOKYIIHOCTE KOHCTAHT, NIPEACTAB/IMIOMIUX KO/l CTa-
Tyca H ombok HTTP.

Cﬂﬂ,ﬂ,HHﬂHHH COKCTA HABJAAHTCH MNMOCHCIHHM THITOM CEJE,U,HHE-HHH, ABHO
peacTaBieHHbIX ceTeBOoH uH(pacTpykrypoili MIDP. Peanuzauuun MIDP,
MOAEPHHBAKIINE COKETBI, PEAIH3VIOT TPAJHIHOHHBIE COKeThl cTHat LINIX.

Hurepdeiic StreamConnectionNotifier npejacrasiser H3BECT-
Hblil coker cepepa. MaTepdeilic StreamConnection, KoTopelil onucax
paHee, TPE/ICTARIAET COKET KJIHEHTA.

Coker — 9TO CETEBOM MEXAaHH3M TPAHCIOPTHOTO YPOBHA, KOTOPLIH
00BIuHO peanusyer napy npotokonoe TCP/IP B (pMKCHPOBAHHBIX MEKCETE-
BeIX cpenax. Coker cepBepa ABIACTCH NMPOrpaMMOii, NPeIoCTARIAIOIICH ce-
TEBYIO CY:KOY /U181 COSTHHEHHH Yepes COKETHI.

Coxketsl He TpeOyIOT co3aanna abCcoMOTHO HHKAKOH CTPYKTYPBI MOJIE3-
HOH HATPY3KH, KOTOPYIO OHHM TPAHCIOPTHPYIOT. Kak W jaedrarpaMmbl, OHH
MPOCTO TPAHCMOPTHPYIOT nociaeaoBaTenbHocTh Oaiitor. Cnyxba onpeaenser
(hopMaT, CHHTAKCHC H CEMAHTHKY TPAHCHOPTHPYEMBIX JAHHBIX, COCTABIIAIO-
X coodueHna. KnieHTsl JomKHb cOOMI0IaTE 9TH NpaBuia, 114 Toro 4yro-
OBl HCMTONIL30BATE CAYKOY.

CoenuHeHns cokera HaxoJATCA Ha TpaHcmopTHoOM yposHe. MX moa-
JepKKa OCYUIECTBIACTCA aBTOMATHYECKH, €C/IH COKEThl pealiM30BaHbl ¢ I10-
Mouiblo coeqrHennii TCP. TCP sBaserca opueHTHPOBAHHEBIM Ha COCIHHEHHA
MPOTOKOIOM TPAHCIIOPTHOTO YPOBHA, MpEIHA3HAYECHHBIM IS XpPaHCHHA
JaHHBEIX B TEYCHHE HECKOJBKHX MEPECHUIOK MEKIY KIHEHTOM H CEPBEPOM.

[IpoTOKONAEI YPOBHA TPHIOKEHHH MOTYT OBITH ONpPEICICHEl TOBEPX
MPOTOKOIOB TPAHCTIOPTHOTO YPOBHA, €ClIH 3T0 Heobxomumo. Peanwsanms
MPOTOKOJA YPOBHA NMPHIOAKEHHH HCIONB3YET JIHOO0H JOCTYIHBIH MEXaHH3M
TpancnoptupoBkn. Hanpumep, HTTP aBnsercsa npoTokoiioM ypoBHSA NPHIIO-
#eHuid. Cozmatend npunoxkeHus MIDP moryr BeiOHpaTe, He cO34aTh JIH
[MPOTOKOJ YPOBHA MPHIOKEHHH HENOCPEJACTBEHHO MOBEPX MEXaHH3Ma COKe-
Ta, €C/IH TAKOBOH nojaep:xuBaercsa. EcH cOKeThl He MolepKHBatTCA, CO-
00IIeHHsT MPOTOKOJAA YPOBHA MNPHIOAKEHHH MOIYT OBITh TYHHEIHMPOBAHLI
¢ nomouiby HTTP. TlpoTokon ypoBHA npuinokeHHil OTBETCTBEHEH 3a OIlpe-
JelleHHe CBOEro coOOCTBEHHOIO COCTOAHHA, KOTOPOE OTIHYAeTCHd OT COCTOA-
HHA [IPOTOKOJA TPAHCIIOPTHOTO YPOBHA.

CoenuHeHHA COKETA YCTAHABIMBAIOTCA TAK K€, KAK H JPYTHE THIIBI CO-
CAMHCHHH, KJIHEHTBI HMCMONB3YIOT MeTod Connector.open () W yKasbl-
paroT URI Dazupyronieiica Ha cokerax ciryxk0bl, ¢ KOTOPOH OHH XOTHAT COE/IH-
HUTBECA. OJIHAKO €O CTOPOHBI CEpBEpa MOJE]b COEJIHHEHHA HEMHOTIO
OTIIHYaeTcd M3-34 ﬂllpﬂﬂﬂJlHEMﬂﬁ COCAHHECHHAMH III}H]'.IG,'J.I:] COKeTOB. JTa MO-
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nens HeobxoauMa s CCPBCPOR, YTOOBEI HMETE BO3MOAKHOCTE 00ECIICUHBATE
MHOTOUHCIICHHBIC OJTHOBPCMCHHEIC COCIHHCHHA KJIHCHTOR.

DTankl COCHHEHHA COKETA:

Cepsep ycTaHaB/IMBACT COSAMHEHHE, KOTOPOE CBA3AHO C H3BECTHLIM CO-
KETOM — COKETOM CepBepa, YeH MopT W coyxkda OBLIM npeaBapHTeNlbHO
YCTAHOBIIEHBI U 0ObABJICHEL.

Ceprep npocnynmBaeT 3anpockl COCIHHEHHA KIHEHTA.

KimenT co3faer 3anpoc coeHHeH s IS CEPBEPa H OKHIAST OTKIIHKA.
Ceppep npHHHMAET 3anpoc COCIHHEHHA H CO3/1aeT HOBOE COEJHHEHHE C
KIIHEHTOM, CE-]]EEI} CBA3LIBACT COCIHHCHHC C HOBLIM COEKCTOM. CE]]EEP
CO3/14eT HOBBIH O0OBEKT TMPHIOKEHHA, KOTOPRIH OyIeTr B3auMoIeHCTRO-
BATE C KJIHCHTOM 111313!3'3 HOBOC COCIHMHCHHC H llﬂpﬂ}i{.ﬂ,ﬂﬂ'f HHUTE JJ1H KOH-
TPOIIHPOBAHHA ATOTO 00BLEKTA.

Bosgpawaercs 3anpoc coenunenus kinenta. [punoxenue kinenra re-
nepbk HMEEeT 00BLEKT COCAMHEHHA, YbeH KOHEYHOH TOYKOH ABIACTCA HO-
BbIH COKET, CO3JaHHBIH CEPBEPOM,

KiamneHT U cepiep B3aMMOICHCTBYIOT Yepe3 HOBOE COC/IHHEHHE.

Cepsep npojoKaeT npociayiiuBaTh MOCIeIyHIHE 3aipockl COeHHE-
HHMA HA M3BECTHOM COKETE.

Korna cepepep npHHHMaeT cOeIHHEHHE HAa HM3BECTHOM COKeTe, OH He

MOKET B3aHMOJICHCTBOBATE C JAPYIMMH KJIHEHTAMH, IMOKA ITO COCIHHEHHE
OTKPBITO, MO3TOMY CEPBEp OTKPBIBAET BTOPOE COSIHHEHHE Yepe3 HOBBIH co-
KeT. Peanusaima Ha cepBepe YBEJAOMIAET KIIMEHTA W IEepechlIaeT eMy HH-
(hopMalHK O COEIMHEHHH C 3THM HOBBIM cOokKeToM. Peanuzaumsa kiveHTa
co3aaeT 00BEKT COeJMHEHH, KOTOPLIH 00IIAeTCA ¢ CEPBEPOM uYepe3 HOBBII
coker. Cepaep Terneps CBOOOAEH [UIS NMPOCAYIIHBAHHA 3alIPOCOB COETHHEHUS
APYIUX KIMEHTOB HA CBOGM H3BECTHOM COKETE.

H;'_'IGL[EEC OTEPBITHA CORKCTOB TNOXO0M Ha NpOLHCCC OTEPBITHA ,ﬂ,EﬁTﬂF]ﬁlﬂMM.

[Ipunoxenus nepecsiaror URI B Metoa coznanuda Connector.open ()
JUTA OJIYYEHHA COS/THHEHHA

address:= <npoTokon>://<anpecar>

protocol:= "socket"

target:= [<xocT>] :<nopt>

host:= <3HaumMmoe DNS5S-MMA XoCTa MIM eI'c HOMep>
port:= <3HAaYMMEI{ CUMCTEMHEIM HOMep nopra>

[TpucyrcTBHe wim oTcyrcTBHe HMMeHH KommbioTepa B URI roeopur

O TOM, ABJIACTCH JIH COCIAHHCHHC CCPBCPHEIM HITH KJIIHCHTCKHM,

Murtepdeiic ServerSocketConnection peanniyer cBia3b ¢ cepBe-

pom. C 3T0il 1IeNbi0 HCTIONB3YIOTCA CAeAYIONIMEe METO/IbI:

1.

String getlocallfddress () — [IoAv4yaeT JOKAIBHBIH a/pec CBHA-
31 ¢ pasbeMoM (socket);
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2. int getLocal Port(}) — noaydyaer JIOKaILHBIH aJpec CBA3H
¢ TIOPTOM.
Hurepdeiic SocketConnection HaxoauT passeM (socket) ans mo-
TOKa cBA3H. MeTosl fannoro nntepdeiica cneayoiume:
. String getAddress () — noaydaer ajpec CBA3H,
String getLocalAddress () — noay4aer NOKaIkHBIH aJpec CBA3N;
int getLocalPort () — nmoay4aer JOKaJkHBIH MOPT COCIHHEHHA;
int getPort () — noay4yaeT mopT cOeIHHCHHA,
int getSocketOption (byte option) — momydaer Heobxo-
IUMYH OILHI PazbeMa 114 CO3/1aHHsA COeIHHEHH,
vold setSocketOpticon (byte option, int walue) — ye-
TaHABJIMBACT HEOOXOIMMYIO OMIIHIO PazbeMa JJIA CO3/IaHHsA COCTHHEHHA,
BaHo 3aMeTHTB, 4TO HE BCE pealiM3allii MOIEPHKHBAKT CepPBEPHbIE
COKETEL
[IpuBeneM npuMep COSIMHEHHMs C CETbH) MHUIETa JUIA 3allOJIHEHUs

HTML-(popmel. Beb-cait umeet cnenyrouryio HTML-popmy (muctunr 2.6).

Jluctunr 2.6: [Ipumep COeIHHEHHS C CEThID.
<html>
<body>
<form action="FormHandler.jsp" method="post">
Name: <input type="text" name="firstName">
<input type="text" name="lastName"><br>
Sex:
<input type="radio" checked name="sex" wvalue="male">Male
<input type="radio" name="sex" value="female">Female
<br>
<input type="submit">
</form>
</body>
</html>

R W

S

Hauueri mummer MidletFormHandler BO3BpallaceT coaepiaHHe
HTML-cTpanuusl ¢ noMoue Meroaa getHtml(), npeobpazys HTML-kox
B 00BEKTHI ¢ HCIOJB30BAHHEM MeToja convertFormData, H BeI3BIBAST
MeToq composelInterface Knacca FormData.

package learn.]Zme.labd;

import java.io.DatalnputStream;

import java.io.IOException;

import java.util.Vector;

import javax.micreoedition.io.Connector;
import javax.micreoedition.io.HttpConnection;
import javax.microedition.lcduil.Alert;
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import javax.microedition.lcdui.AlertType;

import javax.microedition.lcdui.Display;

import javax.micreoedition.midlet.*;

import learn.jZme.labd.forms.FormData;

import learn.jZme.labd.forms.Radiolnput;

import learn.jZme.labd.forms.TextInput;

public class MidletFormHandler extends MIDlet |
public =static final String URL =

"http://localhost:8080/sample/";

public void startapp() |
String html = null;
Ery
html = getHtml (URL) ;
FormData form = convertFormData (html) ;
form.composelnterface(Display.getDisplay(this));
}
catch (IOException ex) |
Alert alert = new Alert|
"1/0 Error", ex.getMessage(), null,
AlertType.ERROR) ;
Display.getDisplay(this) .setCurrent (alert);
}
}
public void pauselpp() |
}
public void destroyvApp(boolean unconditicnal) |
}
private String getHtml (String url) throws ICException |
HttpConnection connection = null;
DatalInputStream dis = null;
byte[] data = null;
try |
connection = (HttpConnection) Connector.open{url);
int length = (int) connection.getLength{();
data = new byte[length];
dis = new
DataInputStream(connection.openlInputStream());
dis.readFully (data);
}

finally {
i1f (dis !'= null)
dis.closel():;
if (connection != null)

connection.close();

}

return new String(data);
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private FormData convertFormData (String html)

/Y We miss the process of html parsing here. Just
create the FormData
H object by hand
Vector inputs = new Vector();
inputs.addElement (new TextInput ("firstName"));
inputs.addElement (new TextInput ("lastName") ) ;
Vector radicoValues = new Vectori():
radioValues.addElement ("male") ;
radiovValues, addElement ("female");
inputs.addElement (new Radiolnput (“sex", radicValues,
FormData formData = new FormData ("FormHandler.jsp",
inputs);

}

Meton getHtml() coznaer Http-coenuHeHHe W CHHTHIBACT JaHHBIC C
noMomelo MeToda readFully() kmacca DatalnputStream. Merton
convertFormData() Heobxoaum, 4yTodsl koHBepTHpoBaTh HTML-KOO B
00bekTel HTML-opmel. O0kekT FormData coOIep HT CTPYKTYPY H MeTO-
1bl, HeoOXoauMBle 1A oToOpaxenns (opMm 00BEKTA B NMOIL30BATEILCKOM

return formbData;

untepdeiice MIDP.

package learn.jZme.labd.forms;
java.lio.I0OException;
java.lio.InputStream;
Jjava.lo.OutputStream;
Java.util.Vector;

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
public

private String action;
private Vectoer inputs;

javax.
javax.
javax.

javax
javax
Javax
Jjavax

javax.
javax.
javax.

javax
javax

learn.

class

microedition.
microedition.
microedition.
.microedition.
.microedition.
.Mmicroedition.
.microedition.
microedition.
microedition.
microedition.
.micreoedition.
.microedition

FormData |

io.Connector;
io.HttpConnection;

lecdui.Alert;

lecdui.AlertType;
lcdui.ChoiceGroup;
leduil . Command;
lodui.Display;

lcdui.Form;
locdui.Item;

ledui. ItemCommandListener;
lecdui.Stringltem;
.lcduil.TextField;
JZme.labd . MidletFormHandler;

private Display display;

public FormData(String acticon, Vector inputs)
this.

action = action;
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this.inputs = inputs;

}

public void composelnterface (Display display) |
this.display = display;

Form form = new Form{"Generated form");
for (int 1 = 0; i < inputs.size(); i++) |
InputData input = (InputData) inputs.elementiAt (i);

form.append(input.getComponent () ) ;
}
InputData submit = new Submit ("Submit");
form.append (submit . getComponent () ) ;
display.setCurrent (form);
}i
public void submit() |
String params = makeParams () ;
HttpConnection connection = null;
OutputStream out = null;
InputStream in = null;
Ery f
connection = (Httplonnection) Connector.open |
MidletFormHandler.URL + "/" + action);
connection.setRequestMethod (HttpConnection.POST)

T

connection.setRequestProperty |
"Content-Type", "application/x-www-form-
urlencoded") ;
connection.setRequestProperty (
"Content-Length",
Integer.,toString({params.length{})));
out = connection.openDatalutputStream() ;

out.write(params.getBytes()):
in = connection.openInputStream() ;
int length = (int) connection.getLength();

byte[] data = new byte[length]:;
in.read(data) ;
String response = new String(data):;
Alert alert = new Alert ("Response", response,
null, AlertType.INFO);
display.setCurrent (alert);
!
catch (I0OException e) |
Alert alert = new Alert ("I1/0 Error",
e,getMessage (), null, AlertType.ERROR) ;
display.setCurrent (alert);
}
finally {
try |
1if (out !'= null)
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out.close();
if (connection !'= null)
connection.close();
}
catch (I0Exception e) {1}
I
}

private String makeParams () |
StringBuffer sb = new StringBuffer():
Form form = (Form) display.getCurrent();
for (int i = 0; i < inputs.size(); i++) |
InputData htmllItem = (InputData) inputs.elementht(i);

Item formltem = form.get(1);
String value;
S5tring className = formlItem.getClass().getlName () ;

if (className.endsWith("TextField")) |
value = ((TextField) formItem).getString/();
}

else 1f (className.egquals ("ChoiceGroup™")) |

ChoiceGroup cg = (ChoiceGroup) formltem;
int 1ndex = cg.getSelectedIndex();
value = cg.getString(index);
}
elase |
continue;

}
sb.append (htmlItem.name) ;

sb.append ("=");
sb.append (value);
sb.append ("&");

}

return sb.toeStringl();

}
public class Submit extends InputData |

public Submit(String name)
super (name) ;
}
protected Item getComponent () {
StringItem item = new Stringltem(null, name,

ITtem.BUTTON) ;

item.setDefaultCommand (new Command (name,
Command.ITEM, 0)});
item.setItemCommandListener (new

TtemCommandListener () |
public void commandAction (Command c, Item

item) |
submit () ;
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}
)
return item;

}

Meton Composelnterface() coznaer dopmy, nodasnser B Hee Bee
AEMEHTBI W oToDpakaeTr o00LEKTHI Ha OJKpaHe TnpuHiIokeHua. Metoa
Submit() saBngerca oOpadOTYMKOM COOBITHA OTHPABKM [UIA KHOIKH

OnClick. llensto manHoro meroja spnsfeTcA (pOpMHpOBaAHHME MapaMeTpPOB
114 3anpoca POST.

BuyTtpennuii knace Submit pacimpser adCTpakTHbIH KIlace BBOJA J1aH-
HeIX (InputData). OH uMeeT 0/HH abCTpakTHBIA MeTo getComponent(),

KOTOpBIHA co3iaer odbekT javaxmicroedition.ledui.Item B 3aBUCH-
MOCTH OT THIA JIEMEHTA.,

package learn.jZme.labd.forms;
import javax.microedition.lcdui.Item;
public abstract class InputData
{

protected String name;

public InputData(String name)

{
this.name = name;

}
protected abstract Item getComponent () ;

B srom IIPHMEPE  PCAJIM30BdHbBL  TPH TIOAEKNIACCa BBOOd ddHHbIX
(InputData): Submit, TextInput H RadioInput.

Jluctunr 2.7: Knace Text Input.java.
package learn.jZme.labd.forms;
import javax.micreedition.lcdui.Item;
import javax.microedition.lcduil.TextField;
public class TextInput extends InputData |
public TextInput (String name) |
super (name) ;
}
public Item getComponent () |
TextField item = new TextField (name, "", 20,
TextField.ANY) ;
return item;
}
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JIvcTunr 2.8; Knacc

RadioInput.java.
package learn.jZme.labd.forms;
import java.util.Vector;
import
Javax.microedition.lcdui.CholceG
roup;
import
javax.microedition.ledui.Item;
public class RadiclInput extends
InputData |
protected Vector wvalues;
protected int checked;
public RadioInput (String name,
Vector values, int checked) |
super (name) ;
this.values = wvalues;
this.checked = checked;
}
protected Item getComponent ()
{
String[] arrav = new
String[values.size()];
values.copylnto(array);
CholceGroup ltem = new
CholiceiGroup (name, ChoiceGroup.
EXCLUSIVE,
array, null);
return item;

- ClamshellC ldePhane |

Fhone number; 123456789

GemeErated formi

|

|

L ES il
i

Wibration i off

Pue. 2.9. lIpumep mudarema
¢ thopymoti ssoda dannbix

PeayaeraTr paboTel MUIETA IPEACTAB/ICH HA pHC. 2.9,

Bonpock! gns camonpoBepku

[.  Yro rakoe konturypauus JZME? Kakas kondurypauus osia paspabo-
TaHa 1A MOOHIBHEIX YCTPOHCTE ¢ HEOOIBITHM 00BEMOM MaMATH?

2. Yro rakoe npodmns JI2ZME?

3. Kak Ha3zwiBaeTcs ocHOBHOH mpodune nas MoOHIBHEIX yeTpoiicTe? Ka-

KOBEI ero ceoicTea?

4. C moMoubl Kakoro MexaHusma peajusyercs padorta ¢ JaHHBIMH?
5. Kakosa apxurekTypa KjlaccoB, 0DecrnedruBalonmx coe/IMHeHus MOOHIIb-

HEIX YCTPOHCTE € CeThIO?

110



3. CO3[JAHUE MOBU/IbHbIX NMPUNOXEHWUM
HA BA3E OC ANDROID

B nacrosmee Bpems HanOoubIeH (YHKIMOHATBHOCTRIO 00IaIa10T Ha-
THBHBIE (POJHBIE) MODHIILHBIE MPHIOKEHHS, KOTOPbIE MCIONL3YHOT BCE pe-
CYpCEHI OTIEPallHOHHONH CHCTEMEI YCTPOHCTRA.

3.1. OCHOBHbIE MHCTPYMEHTEI pa3paboTKu

Hna paszpabotku M oTadaku npuiaoxkenuit nog Android HeoOX0IHMBI
JCAVHOLIHE HHCTPYMCHTbL:

1. Java Development Kit (JDK) 5 unu peimne (Eciam Ha KoMOBlOTEPE HE YC-
taHoeleH JDK, To ero MOKHO 3arpy3uTe Ha  CTpPaHHULE
http://www.oracle.com/technetwork/java/javase/downloads/index.html).

2. Android SDK — coaepxHT oTnaguuk, OHOIMOTEKH, SMYIATOP, JOKY-
MEHTaMw W ap. O”H  MoKeT ObBITH  NOJYYEH 10 ajpecy
http://developer.android.com/sdk/index.html.

3. Eclipse — unrerpuposannas cpena paspadorku (IDE), koropas cymecr-
BEHHO YMPOILAET Mpoliecc co3aanud npuaoxkenuil. Eclipse moxHo cko-
MUpoBaTh 1o aapecy http://www.eclipse.org/downloads.

4. Android development tools (ADT) — nnarun ADT asngerca pacuimpe-
HueM g cpeasl Eclipse.

3.1.1. Co3naHHe BHPTYAJILHBLIX YCTPOHCTB
nas Android (AVD)

Hst rectuposanus Android-npunoxeHdii HeoOX0AMMO HCIOJIB30BATE
MynaTopel yerpoiictea (AVD) ¢ 3ananHeIiMH annapaTtHeIMH W IPOrpaMM-
HbIMH XdPaAKTCPHCTHKAMM. PEK&M&HL{}’E'I‘EH CO3HdBATE HECKOJIBKO SMYIIATO-
poB, 4T00BI TECTHPORATE MPHIOKEHHA HA HECKOJIBKHX KOH(pHUrypammuax.

Coznare AVD moxuo ¢ noMoiso nporpamsMel AVD Manager, kotopas
HAXOIHTCH B KOpHE Katajora ¢ yeranornenHoi Android SDK.,

3.1.2. Komnonenrsl Android-npuiioxkennsn

Ecte HEThIpE THITA KOMIIOHCHTOB IMPHITOMCHHA

e Activity (IeATeNLHOCTB) — TPEACTABIAeT COoDOH OTIE/NBHBIH KpaH C
MoJae30BaTCIBCKHM HHTEP@)EECGM.

e Service (cepBuc) — 310 (HOHOBBIH KOMITOHEHT JJI  BBIMOJHEHHA
JUTHTENBHBIX M0 BPEMEHH Olepalui WK yaajJleHHbIX npoueccoB. Cep-
BHC HE HMEET MOJIb30BATENLCKOT0 HHTEpdeiica.

« Content provider (npopaiiiep KOHTEHTA, MOCTABIIHK COAEPHKHMOI0) —
VIPABIAET pasJe/aeMbIMH  JaHHBIMH TNPHIOKEHHH. Jlannele moryr
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OBITE COXpaHeHEl B (aimoroil cHcreme, B Daze manHelx SQLite wan
B moboM apyroMm xpanunuiie. Yepes content provider apyrue npunio-
JKEHHA MOTYT MOJIYy4aTh K HHM JTOCTYTI.

» Broadcast receiver (nIpHeMHHMK LIHMPOKOBEWATE/IbHBIX COO0LIEHMIT) —
ITO KOMIOHEHT, KOTOPBIH OTBEYAaeT HAa 0DIIEeCHCTEMHBIC ITHPOKOBEIIA-
Te/bHbIE COODLLIEHHS.

YHHKaneHOI ocobeHHOCTREIO cHeTeMbl Android aeagerca To, 4To moboe
MPHUIOKEHHE MOKET 3alYCKATL KOMIIOHEHT JPYTOro NPHUI0MKEHH.

3.1.3. lleproe Android-npuiaoxenne

CozmaguM W 3amycTHM TEPBOE NMPHI0KEHHE, KOTOPOE COCTOHT H3 O1-
HOIH TEKCTOBOH METKH ¢ HAANMCRID Hello World.

New Project

Select a wizard

Wizards:

II\.I- a IF Bf Ip.-l

|§ Java Project
i % Java Project from Existing Ant Buildfile
; g Plug-in Project
= General
= = android

e Android Project

Ji Android Test Project
@2 Cvs
= Java
= Plug-in Development
#H = Examples

Puc. 3.1, Oxno cozdanun nosozo npoexma

Orkpoiite [10 Eclipse. Co3naiite HOBBIH NPOEKT, UCIONL3YH ITYHKTEI
MeHIO ¢ain—Hoerm—[IpoerT (File—New—Project). B OTKphB-
wemcsa oKHe Hoerii npoexT (New Project) BelOepUTe 3JIeMEHT AHI—
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poun—lpoexkT AxHgpowun (Android — Android Project) u Ha-
AMHTE KHONKY Janee (Next) (puc. 3.1).

1. B okHe Hosmin IlpoexT Axnpowun (New Android Project)
3AMOMHHTE T0JIA, KaK [M0Ka3aHo Ha puc. 3.2, U HAXKMHUTE Ha KHOMNKY ZaBep—
muTe (Finish).

Hew Android Project

Mew Android Project
Creates a new Android Projact rasource,
Project name: [ Hellow'orld |
Conkents
{(#) Create new project in workspace
(T} Create project from exsting source
[+] Use defauk location
Lacation: |_ Erowise. ..
() Create project From existing sampls
Samples: |AcceleromeberFlay
Build Target
_Torget Name U R _Platform | APL..
[] Android 1.5 Android Open Source Project 1.5 s
[] android 1.8 Android Open Source Project 1.6 4
[#] android 2. 1-updatel  Androd Open Source Project 2.1upd. 7
[] Android 2.2 Android Open Source Project . 4 B
[] Android 2.3.1 findroad Open Source Project 2.3.1 9
[] android 2.3.3 #ndroid Open Source Project 2.3.3 ]
[] android 3.0 Androd Open Source Project 3.0 Il
[[] Android 3.1 Android Open Source Project 31 12
[] Android 3.2 findroad Open Source Project K . i3
Standard &ndroid platform 3.0
Properties
Apglication name: | Helloworkd |
Package name: | learn, android.labl |
[#]create Activity: | Hellowloridactiviey |
Min SDK Varsion: | 10 |
Warking sets
[] Add project, to working sets
Working sebs; 7.} —m
@ [ <gock ][ mest> J[ freh J[ concel ]
| & i

Puc. 3.2, Orno nosozo npoexma
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2. B oxue Package Explorer oTkpoiite npoextT HelloWorld,
3aTeM OTKpOHTE nanky res/values W ABaXAb IEAKHUTE 1o dainy
strings.xml (puc. 3.3).

E.I I}F HelloWorld
H-E# src
B g8 gen [Generated Java Files]
El l\ aAndroid 2.1-updatel
u:'b- assets
E Ldr res
@ (= drawable-hdpi
@ (= drawable-Idpi
&= drawable-mdpi
& & layout
=& values
- |X] strings.xml
'Ejj AndroidManifest. xml
EI default. properties
5 |:1 proguard.cfg
...... ﬁ hthl:I&'."'l.-'l
...... ﬁ hthl:la:h"E
18I Notepadv3

Puc. 3.3. Oxno «Package Explorery

Hnsa toro ytodsl MoaudHuHpoBaTh (aiia B TEKCTOBOM pekHMe, BhiDe-
puTe BKIAAKy strings.xml, pacnonomeHHyr BHH3Y. Himenure daiin

strings.xml, KAK NOKA3AHO HUKE!
<?7xml version="1.0" encoding="utf-8"7>

<resourcess
<string name="hello">Hello World!</string>

<string name="app name">HelloWorld</string>

</resources>

3. CD}[IJ&HHTE H3MEHEHHA C MOMOLIBK KOMOMHAIIMK KJIapHum Ctrl1+5.
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4. Bemonuure koManay [lyck (Run). OTkpoercs OKHO 3anyCcTUTE
Kax (Run As), B KOTOPOM HYKHO BeIOpaTh NyHKT [Ipunoxenure AHOpPO-
un (Andreoid Application) (puc. 3.4).

Select a way to run ‘HelloWorld':

[47] android Application
Jii Android JUnit Test
B4l Java Applet

3] Java Application
Ju Unit Test

Description
Runs an Android Application

Puc. 3.4. Oxno «3anyemunms Kaky

3anyctutca smynarop Android (ecnu sMmynaTop 3a010KHpOBaH, HYKHO
¢ MOMOLILI) KHOIIKH pa30iiokupoBKH pasbinokuposats ero). Ha puc. 3.5 u3o-

Opasen padoTaoIMH IMYIATOP ¢ 3anyuleHHsIM npuiokenneM HelloWorld.

5. Haxmute Ha kKHOMKy Jomor (Home), nmocne 4dero OyaeT BHIEH
«JlomamHuii 3xpany» (Home screen) (puc. 3.6).

6. HaxmuTe KHONKY 3Sanyck npunoxeHmit (Application
Launcher) ais npocMoTpa CIHCKa YCTAHOBIEHHBIX npuiioxeHuid. [Ipuio-
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#wenue HelloWorld Tteneps ycTtaHoBieHo B Application Launcher
(puc. 3.7).

55540

Hellawarld

Puc. 3.6, Oxno « Home screeny
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W 555407

Puc. 3.7. Oxno npocyvompa yemanoeieHHbix NPUIoNCeH It

Takum 0Opa3zoM, Mbl BRINOJHHIN TIEPBOE NPHIIOKEHHE HA YMYIATOPE.

3.1.4. Crpykrypa Android-npuiaoxkenus

Bcero erpyktypy Android-npunoxenus B cpene Eclipse MOXKHO YBHIETH
C MOMOIILI OKHA Package Explorer (puc. 3.8).
[Ipoekt Android-npusiomkeHus COAEPAUT CHEAYIOUHE Nankyu 1 (aiiibl:
¢ SrC — BKJIKOYAET HCXOJIHBIC (haiinel . java u .aidl.
¢ Android 2.l-updatel — Tonsko ojHH (aiin, android. jar, He-
00xoauMBIH 114 3anmycka Android-nipuioskeHHI.
* gen — R.Jjava, apTOMaTHYeCKH reHepupyemsblil daiin, KoTopelil co-
JEPAMT CCBUIKH Ha BCE PECYPCHI TPOEKTA.
e assets — apyrue Qainsl, HEOOXOIHMBIE 171 TIPHIIOKCHHA, TAKHE Kak
HTML, tekcToBble (haiinel, Oa3bl JaHHBIX.
® res — pecypcbl, HCIOAb3YeMbIE B NpUIo#KeHHH. COCTOMT W3 CIELYIO-
HIHX TTOJANMArnoK:
— anim — cogepxkuT XML-(halinel, KOMOWIHpYeMEIE B aHHMalHOH-
HBIC OOBEKTHI.
— color — XML-daiinel, KoTopele ONMUCHIBAKOT LIBETA.
— drawable — rpaduueckue pecypesl.
— layout — XML-daiabl, KOTOpEIE OMMCHIBAIOT Pa3MEIICHHE KOM-
ITOHCHTOB HA HKPHHE.
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— menu — XML-daiinsl, KoTopsie ONMHCHIBAIOT MEHIO TIPHI0KCHHS.

— raw — pasHble (aiibl.

— walues — onucaHua pecypcoB. CCBUIKH Ha 3TH pecypchl OIpese-
NAOTCA HE MMEHEM (paiina, a JaHHBIMH M3 Kacca R.

—  xml — pazavuHele XML-daiinsl ana KoHQHIypHpOBaHHA KOMIIO-
HCHTOB.
¢ AndroidManifest.xml — ynpaenawumni (aia, KOTOPEIH ONMUCEIBA-
eT NPUJI0MKEeHHE U KAk bl W3 ero KOMIIOHEHTOB.

C}EE;HHhWth
| E @ SrC
&8 learn.android.labi
5 £ @ HelloWorldactivity . java
= a8 gen [Generated Java Files]
= learn.android.lab1
5 lﬂ Eﬂ R.java
=B Android 2. 1-updatel
@[3 android.jar - D:\JavalAndroidiand
E'Eérmﬁeh
= &> res
== drawable-hdpi
& icon.png
== drawable-ldpi
@ icon.png
EE- drawable-mdpi
: @ icon.png
E-{= layout
[ mnain, xmi
&= values
| E] strings. xml
|gj AndroidManifest, xml
=] default.properties
E] proguard.cfg

Puc. 3.8. Oxno «Package Explorers

dailn main.xml OnMUChLIBAET NOJAB30BATENLCKHI HHTepdeic U npen-

craBiseT coDOH (aii/l KOMIOHOBKH:

<7xml version="1.0" encoding="utf-8"7>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
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android:orientation="vertical"
android:layout width="fill parent"”
android:layout height="fill parent"
- — _
<TextView
android:layout width="fi1ll parent®
android:layout height="wrap content"”
anu:lrc:sid:text="@5tringfhellaF
/>
</LinearLayout>

Kas bt snemenT Qaiiia KOMIIOHOBKH npeicTaBiseT coboil ums ¢aiiia,
HacaeM0BaHHOTO OT View., B namem npumepe ¢aiin KOMIOHOBKH COCTOHT
H3 JIBYX WieMeHTOB — LinearlLayout u TextView. DJIeMeHT
LinearLayout npeaHa3HadeH A4 yIpaBJIeHUs PasMEIIEHHEM KOMITOHEH-
TOB M DoJiee nmoapodHo OyaeT paccMOTpeH Jajiee. 31ecCh TONBKO YKaKEM, 4TO
Kak KOpHEBOH eMenT XML-1oKyMeHTa OH MMeeT 00s3aTenbHbIi aTpHOyT
xmlns:android. 9to XML-nexnapanusa npocTpaHcTBa MMEH, H Kaw/IbIi
CaMbIi MEePBLIH 3JIEMEHT J0JKEH HMETh TaKOH aTpHOYT.

neMedT TextView [IpeHazHadYeH 4 G'I‘Dﬁpﬂ}]{t':l-l}iﬂ TEKCTA [10JIb-
JOBATCIK H HMECT B HALLICM IIPHMCEPEC TPH HT[]Hﬁ}’TEl:

¢ androld:layout width — 3aJacT IMHPHHY KOMITOHEHTA HAa DKpa-
He. 3Havyenue fill parent npennuceiBaeT KOMIIOHEHTY 3aHHMaTh BCHO
00JaCTh POAMTENLCKONO KOMIIOHEHTA B YKA3aHHOM HANpPaBJICHHH,

e android:layout height - 3amaer BbICOTY KOMIOHEHTA. 3Ha4e-
HHE wrap content npeinHceIBaeT YBeJHYEHHE pa3Mepa KOMIIOHEHTa
TOJIBKO IS OTOOpaKeHHs COJEePKHMOT0 KOMIIOHEHTA.

e android:text — TEKCT, KOTOPBLIH TextView monkeH NMOKAa3bIBATE.
B AddHHOM  [IpHMEPE BMCCTO TEKCTOBOH KOHCTAHTEI HCHOJIB3YCTCH
crpokoBelii  pecype. Crpoka helloc onpenencHa B daiine
res/values/strings.xml. DT0 peKOMeHyeMas [IPAKTHKA MCIO/b-
30BAHWA CTPOK, TAK KAK OHA YIIPOILACT JIOKATH3ALMIO TPHIIO/KEHHH.

Qaiin strings.xml COAEPHKHT TEKCTOBBIE CTPOKH, HCIIONb3YEMBIE B

MOJIL30BATEIILCKOM HHTEp(eiice:
<?xml version="1.0" encoding="utf-8"7>
<resourcess
<string name="hello">Hello World!</string>
<string name="app name">HelloWorld</string>
</resources>

Paccmotpum moapobuee daiin AndroidManifest . xml:
<?xml version="1.0" encoding="utf-8"7>
<manifest
xmlns:android="http://schemas.android.com/apk/res/android"
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package="learn.android.labl"
android:versionCode="1"
android:versionName="1,0">

<uses-sdk android:minSdkVersion="7" />

<application android:icon="@drawable/icon"

android:label="@string/app name":>

<activity android:name="_ HelloWorldActiwvity"
android:label="@string/app name">
<intent-filter>
<action

android:name="android.intent.action.MAIN" />

<Ccategory

android:name="android.intent.category.LAUNCHER" />

</intent-filter>
<factivity=

</application>

</manifest>

daiin AndroidManifest.xml cojgepxuT UHOOPMALMK O MOPHIIO-

HKCHHH.

L]

HM#A MaKeTa NpunokeHua learn.android. labl;

BEPCHA KOJA NIPUI0KeHus 1;

HUMs BepcHH npuioxkeHud 1.0;

NPUIOKEHHE MOMKET ObITh 3alVIIEHO TOIBKO ¢ YCTaHOBIEHHBbIM API
BEPCHH HE HHKE 7,

NPHJIOKEHHE HCTIONB3YeT rpafuyeckii ¢aiin icon.png M3 Karasora
drawable;

UMA  TPHIOKEHHUA  ONpeJeneHo CTPOKOH app name B (aiine
strings.xml;

B NpHIOKEeHHH oJHa actiwvity, HNpedcraBleHHas KnaccoM Hello
WorldActivity.java. Metka nng stoll activity coBmajaeT c
HMEHEM TTPHITOKEHH;

action ¢ arpubyroM android:name="android.intent.
action.MAIN" o3Ha4aeT, 4yTO JAaHHAA activity CIYKHT BXOAHOI TOY-
KO U151 IPUITOKEHUS ;

category ¢ arpudyromM android:name="android.intent.
category.LAUNCHER" 03Ha4aeT, 4To NPUIOKEHHE MOKeT ObITh 3a-
nyueHo U3 Application Launcher.

Eclipse apTomaTuueckun renepupyer u odnosnser (haiin R, java:

/* AUTO-GENERATED FILE. DO NOT MODIFEY.

-

* This class was automatically generated by the
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* aapt tool from the resource data it found. It
* should not be modified by hand.
*/
package learn.android.labl;
public final class R {
public static final class attr |

}

public =static final class drawable |
public static final int icon=0x7£f020000;
}
public static final class layout |
public static final int main=0x7£030000;
}
public static final class string |
public static final int app name=0x7f040001;
public static final int hello=0x7£040000;

He pexomenayercs BpyUHYIO MOIU(DHIHPOBATE 3TOT (DA, TaKk Kak
€ro CoAepKHMOe aBTOMaTHYECKH ODHOBJIAETCA TIPH H3MEHEHHAX B POEKTE.
Knace HelloWorldActivity.java cBA3pBaeT Activity c

main.xml ¢ noMOUb MeTona setContentView:
package learn.android.labl;
import android.app.Activity;
import android.os.Bundle;
public class HelleoWorldActivity extends Activity |
/** Called when the activity is first created. */
@0verride
public void onCreate (Bundle savedlInstanceState) |
super.onCreate (savedInstanceState) ;
setContentView(R.layout.main);

3aeck R.layout.main spasercs cChUIKOH Ha (aia main.xml,
Ilpu noGaeneHnn HOBHIX (haiaoB KOMMOHOBKH B (honmep res/layout
F.Jjava aBToMaTH4ecKH udmeHseTca. Meron onCreate () — 3T0 OJAHH H3
METOJ0B, aKTHBUPYEMBIX, Koraa activity 3arpyikeHa.

3.1.5. Apxurekrypa Android GUI

Activity (1eATelIbHOCTE) — TO KOMIIOHEHT INPHIIOKEHHS, [IpeHa3HA-
YEeHHBIH U8 CO37aHHud ToJk30BaTeNbekoro HHTepdeiica. Kaxnas activity
pacwupsier knace Activity w npejacrasiser coDOH 3KpaH, KOTOPBIH NpHILO-
JKEHHE MOKET JIEMOHCTPHPOBATE MOJIL30BATEIIO.

[IpunoxkeHue oOOBIMHO COCTOMT M3 HECKOJBKHX activities, KOTopble
cnabo ceAzaHwl apyr ¢ apyroM. OObMHO 0HA activity yKazaHa Kak «riaB-
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Hadx», H OHA TIOKA3BIBACTCH TTOJB30BATCIIID, KOTI4 TOT 3alTyCKACT TPHITOMRC-
Hue nepewlii pa3. Kaxnas activity 3aTteM MOKET 3anmyCcKaTh JAPYIyHO activity
IU1A BBITIOJTHEHHS pa3/iMYHbIX 3a7a4. Kamkeld pa3s, Korjaa 3anyckaercsa HOBas
activity, npeablayiias OCTaHAB/IMBACTCA M CHCTEMA COXPaHSET €€ B CTEKe,
Ha3bIRaeMOM Oakcmak (back stack).

Knacc Activity onpe/enser HECKOJILKO COOBITHH, KOTOPBIE YIIPABJIAKT

KHIHEHHBIM ITUKIOM activity:

¢ onCreate () — BbI3BIBACTCH, KOIJA POHUCXOAHT CO3aHHE aclivil}r,

e onStart() - activity CTaHOBHTCS BHIHMOI,

¢ onResume() — activity HauHHaeT B3aUMOJEHCTBOBATE C MOJb30Ba-
TEIEM,
onPause()— Korjaa activity nepexoJuT B COCTOSHHE Tay3bl,
onStop()— koraa activity Oo/bLIe HE BH/IHA [10J1b30BATENH),
onDestroy() — nepen yHHYTORKEHHEM activity CHCTEMOI,
onRestart()— activity Obl1a OCTAHOBJIEHA, 4 3aTEM CHOBA 3allylUEHa.

3.2. CozpaHmne nonb30BaTenLCKOro MHTepdeica

3.2.1. ObsekT View

B Android-npunomenuax nojab30BaTelbCKHil HHTEP(DEHC CTPOUTCH C
nmoMoiblo 00sekTOBR View H ViewGroup. Kaxaeii skpan B Android coaep-
AT HepapxHueckoe jaepeso auemeHtos View. Knace View cnyxur 0azo
115 TIOJIK/TACCOB, HA3BIBAEMBIX «BH/KETAMH», KOTOPBIC NIPEACTABIAIOT CODOM
[IOJIHOCTBK)  pPeallH30BaHHbIE O00BEKTHl I[0JIb30BATENLCKOI0 MHTepdeiica.
Knace ViewGroup cnysut 0a30ii 1158 NMOJIKIACCOB, HA3BIBAEMBIX «KOMIIO-
HOBK@», KOTOPLIE [IPe1arakdyT pa3IHUHbIe TUITLI APXUTEKTYPLI KOMIIOHOBKH.

Ob6vext View — »5T0 CTPYKTYpa JAHHBIX, CBOMCTBA KOTOPOH XpaHaT
JaHHble H IapaMeTpbl KOMIIOHOBKW /I OlpelJeleHHOH o00nacTH 3KpaHa.
ObsekT View cam OTBe4aeT 3a CBOM pa3Mepel, KOMIIOHOBKY, IPOPHCOBKY,
H3MeHeHHe (POKYyCca, CKPOJLUIMHT H ropsAYHe KIABHLIH.

Ha nnargopme Android nnrepdeiic ¢ nonszosarenem cTpouTes B BHJIE
HEpapXHYECKOro JepeBa, COCTOALLEr0 H3 Y3/10B, OTHOCALIMXCA K KiIaccam
Veiw n ViewGroup. [Ins Toro urodbl 100aBHTE HEPAPXHIO HIEMEHTORB MOJb-
30BaTebCKOro  HHTepdeiica K activity, HeoOX0IHMO BBI3BATH METO[
setContentView() knacca Activity H nepears eMy CChUIKY HAa KOPHEBOH
yaen uepapxun. Mero MoxkeT NpuHUMATh Kak 1D pecypca, TaK U CChUIKY Ha
View. Hanpumep, npu mHUUMAIH3AUMH activity ABISETCA THUIMMYHBIM CIIC-
AVHOLLHHA KO/

@0verride
public void onCreate (Bundle savedlInstanceState) |
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super.onCreate (savedInstancesState) ;
setContentView (R.layvout.main) ;
}

3.2.2. KoMmnonoBKa

Haubonee pacnpocTpaHeHHbIM CHOCODOM  pa3sMELEHHs KOMIIOHEHTOB
MONL30BATE/ILCKOTO HHTEpdeiica aengerca uenoaszosanue XML-gaiinos kom-
moHoBKH. Kamaeli asneMeHT B (aiie sBingerca o0BeKTOM View HIH
ViewGroup. O0bekTH View — 3T0 THCThA, ViewGroup — BeTBH B HEPAPXHH,

Hmsa XML-3neMenTa cooTsercrByeT Kinaccy Java. Hanpumep, anement
TextView co3aaer o0bekT Knacca TextView. Koraa sarpy:kaercs pecype
kKoMrnoHoBKH, Android maHumanu3upyer o0OBEKTHI, COOTBETCTRYIONIHE AJIe-
menTam XML-daiina.

Android nogaep:kupaet caeayiomme 00bekTel ViewGroup:
LinearLayout.

TableLayout.

RelativeLayout.

FrameLayout.
ScrollView.

. = & » @

LinearLayout ynopsjoudBaer KOMIIOHEHTbI B 0JHH cTojden nudo B o1-

HY CTPOKY.

PaccMoTpuM npumep:
<?xml version="1.0" encoding="utf-8"7>
<LinearlLavyout
xmlns:android="http://schemas.android.com/apk/res/android”
android:orientation="vertical”
android:layout width="fill parent”
android:layout _height="fill parent”
>
<TextView
android:layout width="fill parent”
android:layout height="wrap content”
android:text="@string/hello”
/>
<Button
android:layout width="160dp”
android:layout height="wrap content”
android:text="Button”
android: layout gravity="right”
android:layout weight="0.,2"
/> B
<EditText
android:layout width="fill parent”
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android:layout height="wrap content”
android:textSize="18sp”
android:layout weight="0.8"

/>

</LinearLayout>

B sTroM npumMepe KOpHEBBIM 3ieMeTOM sBisercs LinearLayout, H
OH HUMeeT TpH JodepHHX aneMeHTa: TextView, Button u EditText.
DneMeHT LinearLayout yipaslseT MOPAAKOM, B KOTOPOM pasMeLllarTes
KOMITOHEHTBI YK43aHHBIC BHYTPH 3TOr0 snemeHTa. ATpudyT orientation
MOMKET HMETh JIBA 3HaueHHda: vertical m horizontal,

Bee 00bekThl View u ViewGroup umelor odmmii Habop atpudyTos,
OCHOBHBIE M3 KOTOPBIX MepevHrciersl B Tadm. 3.1,

Tadnmuna 3.1
Ampudymer oovekma View
ATpuOyT Onucanue
layout width [IIupuHa KOMIIOHEHTA
layout height BricoTa komnoHeHTa
layout marginTop Otcryn ceepxy
layout marginBottom |OteTyn cHU3Y
layout marginLeft OtcTyn cnesa
layout marginRight |Orcryn cnpasa
layout gravity Ynpasnser no3HIHOHHPOBAHHEM JOUCPHHX WICMCHTOR
layout weight BrmseT Ha KOIHYECTBO MECTA, BBISIACMOTO KOMIIOHEHTY
layout = 3a1acT ®-KOOpIHHATY
layout vy 3agaet y-KoopaHHATY

B npumepe mupuHa snemedTa TextView 3ajaHa paBHOM LWIMPHHE poO-
IHTEIBCKOTO KOMIIOHEHTA € MOMOLIBIO 3Ha4eHHs aTtpudyra £i1]1 parent.
Beicora onpenenderca KOHCTaHTOH wrap content, 4TO 3HAYHT, 4TO €r0
BLICOTA PABHA BLICOTE €r0 COJAEPKHMOrO,

[Iupuua anemenTa Button 3ajJaHa ¢ NOMOILEKD a0COMIOTHOTO 3Haue-
HHA. B Hamem npumepe oHa paBHa 160 dp (He3zaBHCALIMH OT IUJIOTHOCTH
nukcen). PasMepsl 3MeMEHTOB NONB30BaTeNbCKOTO HMHTep(heiica Android
MOKHO 3a/1aBaTh C MOMOLUBIO CIeIYIOUHUX eIHHULL H3MEPEHHUA:

¢ dp — He3aBHCALIWH OT IMIOTHOCTH NMHKceld. PexoMeHayemas eluHHIIA

HU3MEPEHHSA IS 3a71aHHA PA3MEPOB HIEMEHTOB IKPaHA.

* Sp — He3aBHMCALIHI OT macmTada mUKcen, TO ke camoe, 410 W dp. Pe-

KOMEH/IyeTCsl JUIsl 3a/1aHusl pasMepoB WpupTos.

Ha puc. 3.9 n3o0paxken pe3yabTaT BEINOIHEHHS TPHMEpPA.
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B S4554:AT

Bl 8 202 am

HelloWorld

Puc. 3.9. Hpumep zadanua ceoticme

AbsolutelLayout no3Boiser yKa3blBaThb TOYHOE 3HAYEHHE KOOp/IH-
HaT JOYCPHHX 2JICMCHTOB. KDDFI.LLHHH'I‘IJI 3A444H0TCA C© INMOMOLIILBHY ﬂ'I]'.'rHﬁ}F'l'ﬂE
android:layout x #® android:layout y. C Bepcun 1.5
Absolutelayout HE PEKOMEHIAYETCA HCMOJIBL30BATh, TAK KAK HE rapaHTH-
pyeTcs ero noiiep:Kka B CIeIVIOLIHX BepCHIX.

TableLayout rpynnHpyeT 3J1eMeHTHl B CTPOKH H cTonouksl. CTpoka B

Tabnuie co3gaeTcd ¢ NoMOlIeky AeMeHTa TableRow. Kakawii View
BHYTPH CTPOKH cozfnaer aueiky. llIupuna crondua onpenenserca camoi
[IHUPOKOH A4eHKol B cTondue.

Jluctunr 3.1: IpuMep KOMIIOHOBKH 3KpaHa ¢ noMoueo TablelLayout.

<?xml wversion="1.0" encoding="utf-8"7>
TableLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout height="fill parent”
android:layout width="fill parent"”
>
<TableRow>
<TextView
android:text="UserName:"
android:width="120px"
/>
<EditText
android:id="¢+id/txtUserNams"
android:width="200px"
f >
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</TableRow>
<TableRow>
<TextView
android: text="Password:"
[
<EditText
android:id="@E+id/txtPassword"
android:password="true"
S
</TableRow>
<TableRow>
<TextView/>
<CheckBox
android:id="@+id/chkRememberPassword"
android:layout width="£fill parent"®
android:layout height="wrap content"
android: text="RememberPassword"
/>
</TableRow>
<TableRow>
<Button
android:id="@+id/buttonSignIn"
android: text="LogIn"
/>
</TableRow>
</TablelLayout>

B 5554AT

HelloWorld

Puc. 3.10. Peavasmam ucnoawioeanus ceolicmea « TableLavouty
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PesyneTaT BRINOIHEHHA JaHHOTO NIPUMEpa npeacTasneH Ha puc. 3.10.

B npumepe aea crondua u verwipe cTpokd. fAdeiika noa TextView ¢
HaJAMHCLH Password 3anojHeHa MyCcThIM 3femMeHToM TextView. Ecan
ATOr0 He chaenarb, T0 checkbox RememberPassword Oyaer pacnoio-
#eH noj TextView, aHe nog TextEdit,

ATpudyr ID

Kaniblit 00bekT View MOMKeT HMETh LEJIOUHCIICHHBIH HiaeHTUHhUKaTop
(ID), KOTOPBIIH YHHKAJIBHBIM 00pa3oM pacro3Haer 00bEKT B JEpeBe KOMIIO-
HOBKH. B kKOMIWIupyemMoMm NpHIOHKEHHH TOT ID MMeeT Uel04YMCIIeHHbI
Tun, HO B XML-daiine sror atpulyT 3amaercd B BHAE CTPOKH CO CIEIYIO-
UM CHHTAKCHCOM: android:id="E+id/txtUserName".

Cumsosn @ B Hauane cTpOKH ykasbiBaeT, uto XML-napcep nomxeH npo-
AHAJIM3HUPOBATh OCTAIBHYI HacTh CTPOKH H WISHTH(PHUUHPOBATHL €€ Kak 1D.
CuMBOI + 03Ha4aer, YTO 3TO HOBOE MM pecypca, KOTOpoe M0MKHO ObITh
co3zano H jobasieno B (haiin pecypcos.

B kone cceiika Ha 3k3eMmiAp o0beKTa MOKET ObITH MOJY4YEHa Clie-

AYIOIMM 00pazoM:
EditText editText=(EditText) findViewById(R.id.txtUserMName);

RelativeLayaut [MO3BOJTACT PasMCllaTh KOMITOHCHTHI, 3d/1dBdad HX
B3dHMHOE IMTOJIOKEHHE. PECEM[}T’[}HM IIPHMCP.

Jluctunr 3.2: [pumep ucnone3opanus FelativelLayout.
<?xml version="1.0" encoding="utf-8"7>
<Relativelayout
xmlns:android="http://schemas.andreoid.com/apk/res/android"
android:id="@+id/RLayout™"
android:layout width="fill parent"”
android:layout height="fill parent"

=

<TextView
android:id="@+id/1lblComments"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="Comments"
android:layout alignParentTop="true"
android:layout alignParentLeft="true"

/=

<EditText

android:id="@+id/txtComments"
android:layout width="fill parent"
android:layout height="170px"
android:textSize="18sp"

android:layout alignLeft="@+id/lblComments"
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android:layout below="@+id/lblComments"
android:layout centerHorizontal="true"

/>
<Button
android:id="@+4+id/btnSave"
androild:layout width="1Z5px"
android:layout height="wrap content"
android:text="Save" B
android:layout below="@+id/txtComments"
andrmid:;aymut:a;iqnﬁight="@+id£tﬁtcﬁmment5"
/>
<Button
android:id="@+id/btnCancel™
android:layout width="1Z4px"
andrﬂid:;aycutiheight=“wrap“:cntent“
android:text="Cancel"
android:layout below="@+id/txtComments™
android:layout alignLeft="@+id/txtComments"
i

</Relativelayout>

B 555407

HelloWeorld

Puc. 3.11. Pesyaemam ucnonszosanua «RelativeLavouty

Kax et o0bekT View BHYTpH Relativelayout umeer arpuOyThl,
KOTOPBIC TO3BOJIAIOT BBIPABHHBATE HX OTHOCHTCIBLHO JIPYTHX 3JCMCHTOB.
K HUM OTHOCHAT:

¢ layout alignParentTop,
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layout alignParentlLeft,

layout alignLeft,

layout alignRight,

layout below,

layout centerHorizontal.

3HAYCHHEM KaK10T0 M3 3THX aTpHOyTOB ABnAeTca 1D oObekTa View, oTHO-

CHTEJILHO KOTOPOI'O NPOU3BOINTCH BbIpABHUBAHHUE. DKPaH, MOMYYHBLIWIACH B pe-

IYIILTATE BBITIOJIHEHHA ITOTO KOJIa, BRITJIALHT CIIeAyIonHM odpaszom (puc. 3.11).
FrameLayout Henone3yercs JUiA nokasa oaHoro View. Bee o0OBbekTHl,

nobasnseMeie B F'rameLayout, IpHKPEIUIAIOTCA K BEPXHEMY JICBOMY YTITY.
ScrollView — 3T0 cnelHalbHBIH THI FramelLayout, KOTOPBIH Mo-

3BOJIACT [IPOKPYYHUBATE CIHCOK 00BEKTOB View, He BMELIatolHXCca B SKPaH.

ScrollView MOMKeT cojaep:kaTh TOABKO OJHH JO0YepHHl View HIH

ViewGroup.

. 8 & » @

3.2.3. O030p OCHOBHBIX BHI/KETOB

Android conep:xkuTt Habop cTaHIAPTHBIX 00BLEKTOB View IS cO3JaHuA
llpl}ﬂ'l‘bl.‘-'{ [NOJB30BATC/IBCEKHX HH'I‘EI}(bEHCI}H. HE]I[}JJBH}"H ATH 3JEMEHTEI
yIpaBIeHHs, MOAH(DHIHUPYH H PACIIUPIA HX, MOKHO YIPOCTHTHL pa3padoTky
H YIYUYIIHTE COBMECTHMOCTD MPHITOAKEHHH.

Crneayrommii crMcoK coAepKHUT HauOOllee 4acTo MCIOoIb3yeMble 3le-
MEHTBI YIIPABICHHA:

e TextView — orodpakaeT TEKCT H ONIHOHAILHO T03BOJIAET €ro peaak-

'I‘HI'}I}EEI_'I‘I:.

o EditText — noaknace TextView, KOTOPBIH HNpelHAZHAYEH 1A pe-

NaKTHPOBAHWA TCKCTA.

¢ Button - cTaHgapTHas KHOIKA.

o CheckBox — KHOMNKA C JBYMA COCTOAHHAMH.

¢ RadioButton — Takike KHOMNKA C JIBYMA COCTOAHHAMHM, HO, B OTIHYHE
oT CheckBox, RadioButton He MOKET OBITh IIepeBEIEHA MOIb30Ba-

TEJAEM B HEOTMEUEHHOE COCTOAHHE,

¢ ImageButton — KHONKA ¢ KAPTHHKOH BMECTO TEKCTA.
¢ ToggleButton — KHONKA C JIBYMA COCTOAHHAMM, HCTIOIB3YIOUIAA HH-
THKATOP C MOJCBETKOM.

3.2.4. Odpadorka coOBITHII MOJIL30BATEIBCKOI0 HHTEPdeiica

Jdns 06pabotkn coOBITHI MONB30BATENLCKOTO HHTEp(eiica MOKHO Bbi-
MOJHHTE OJHO W3 JIBYX JICHCTBHH:
o (Co3nars cnyiareb COOBITHH H 3apETHCTPHPOBATE €ro B 00beKTe View.
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e [lepekprITh CYMECTBYIONIHH MeTO[ 0DpaTHOrO BBI30OBA JUIA 00BLEKTA
View.

Caymareians codbITHI — 5TO MHTEpEiic B Knacce View, KOTOPLIH CO-
NePAHT OJHH METO/. ITOT METOJ BEI3bIBAETCA ¢hpatimeoprom Android, ko-
raa View, ¢ KOTOPLIM CIIYLIATENb 3apPErHCTPHPOBAH, AKTHBHPYETCA TMOJIB30-
BATEIIEM,

Crneayomnme METOIbl BKITIOUEHBI B HHTEPhEHCH cnyiareneii coObITHI:

e onClick () — BBI3BIBAETCH, KOT/JIa MOJL30BATEIbL HIH KacaeTcH
EMEHTA, HIH (POKYCHpPYETCH HA HEM C MOMOIIBK HAaBHUIallHOHHBIX
KJIaBHII MM TPIKOOJIA M HAKMMAET KHONKY «BBOJ» (enter) wiu
Ha TpaKOoOJI.

o onLongClick() — BeI3bIBaeTCA, KOIjJa [0Jb30BaTelb Kacaercs
H VASPHKHBACT WIEMEHT MJIH (DOKYCHPYETCH HA HEM ¢ MOMOUIBK HABRH-
ralHOHBIX KIABHIN HIIH TPIKOOJIa, HAMHUMAaET M VJIep/KHBAET KJIABHINY
«BBOJI» (enter), MM HAXKMMAET H yIePKHUBaeT TpIkboI.

¢ onFocusChange() — BEI3BIBAETCH, KOTA MOJB30BATENE HABOJIHT MITH
yOupaeT (hoKycC ¢ 2JeMeHTa, MCOIb3ya HABHTAlMOHHBIE KIIABHILIH WJIH
TpaKOOII.

¢ onKey() — BBI3BIRAECTCH, KOTJA MONBL30BATENL (POKyCHpyeTca Ha e-
MEHTE H HAKHUMAET WIH OTIYCKACT KJIaBHILY.

¢ onTouch() — BbI3BIBAETCS, KOrJA MOJIb30BATE/Nb BBINOIHACT JCHCTBHE,
KBaTH(pHIHpYeMOe Kak coOBITHE KACAHMS, BKIIOYAs HAKATHE, OTIYCKA-
HHE, HIIH JIF000e JBHKEHHE 110 SKPaHy.

¢ onCreateContextMenu() — BbI3BIBAETCH IIPH CO3JAHHH KOHTEKCT-
HOT'O MEHIO.,

Kasnpli Meton cojepkHTCA B CBOeM CcoOOCTBEHHOM HHTepdelice
B €IMHCTBEHHOM uMcie. YTo0bl 3a1aTh OJIMH H3 3THX METO/I0B, HEODXOIMMO
peanM30oBaTh COOTBETCBYIOIIMH MHTEep(eic W nepegars ero  MeToay
View, set<eventname>Llistener().

Hanpumep, setOnClickListener ().

BeniibiBaune yBeioMJaeHH s

Bennwigaroniee yeeaoMIeHHE — 2T0 co0DIIEHHE, KOTOpPOE TOABIACTCH
HAa [MOBEPXHOCTH OKHA NpHIIoKeHHs. OHO 3aHHMAaeT TOJLKO 00JIaCTh HA K-
paHe, HECOOXOAUMYIO 1A COODINEHHA, @ OCHOBHOE MPHIOMKEHHE OCTaeTCH
BHAMMBIM M WHTEPAKTHBHBLIM. YBEJIOMIIEHHE ABTOMATHYECKH [OMABISAETCS
M 3aTYXaeT H HE IPHHHMAET COOBITHH B3aHMOACHCTBHA C MOJL30BATEIEM,

Hst roro 4rodbl Co34aThk BCILIBIBAKILLEE YBEIOMIIEHHE, HEe0OXO0IHMO
CO30aTh A3eMnap Toast ¢ NOMOLIBIO CTATHUECKOTO MeTo1a makeText().

130



ITOT METO/l NPHHUMAET TPH NapaMeTpa: KOHTEKCT npuioxkenus Context,
TEKCTOBOE COOO0IIEHHE H IIMTEIbHOCTh YBEIOMIIEHHA M0 BpemMeHH. Meton
BO3BpalllaeT WHHUHAIH3HPOBAaHHBIH 00beKT Toast. 3areM yBeJOMIIEHHE
MOHO OTOOpa3uTh ¢ MOMOUIBK MeToda show(), KaK MmoKazaHo B CIeIyH-

IIEM [TPHMEDE.
Context context = getlBpplicationContext():

CharSequence text = "Hello toast!";
int duration = Toast.LENGTH SHORT;
Toast toast = Toast.makeText (context, text, duration);

toast.show();

CrangapTHoe YBeJOMJIEHHE MOABIACSTCH BHHM3Y HJKpaHa, MO LEHTPY.
Mo#HO HIMEHHTE 3TO NOJMKCHHE C TTOMOIIBIO MeTOIa setGravity (int
gravity, int xCffset, int yOffset). Meron npuHHMaeT TpH
MmapaMeTpa: KOHCTAHTY Gravity, OTCTYIRI MO X H V.

Hanpumep, eciu HYKHO [0KA3aTh YBEAOMIEHHE B BEPXHEM JIEBOM YI-
Y, TO MO¥HO MCIOJIB30BATh!
toast.setGravity (Gravity . .TOP|Gravity.LEFT, 0, 0);.

Jlnst jeMOHCTpaUMH CO34a/IHM [IPHIOKEHHE, BKIHYAKOLIEe IeMEHTbI
untepieiica (RadioGroup, EditText) u aByx kHonok (Button). Ilep-
Bas KHOIKA BLIBOJIWT YBEJAOMIICHHE, COJIEPKAIIEE TEKCT M3 noisd EditText,
Bropas knonka ounuaer conepimumoe EditText. Buibop RadioButton
B RadioGroup NOMEMAET TEKCTOBYK) METKY  COOTBETCTBYIOLIEH
RadioButton B EditText.

JIuctunar 3.3: @ailn KOMIIOHOBKH.
<?xml version="1.0" encoding="utf-8"72>
<Relativelayout
android:id="@+id/relativelayoutl"
android:layout width="fill parent"
andrmid:layﬂut:heiqht="filf_parent"
xmlns:android="http://schemas.android.com/apk/res/android"
>
<RadioGroup
android:id="@g+id/rg"
android:layout width="wrap content"”
andrmid:layaut_height=“wraﬁ content"”
N — —
<RadicButton
android:text="RadicButton 1"
androld:layout width="wrap content"
android:id="@G+id/radicButtonl”
androlid:layout height="wrap content"
androlid:layout alignParentTop="true"
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android:layout alignParentlLeft="true"
android:checked="true"
[ =
<RadiocButton
android:text="RadiocButton 2"
android:id="@+id/radicButtonz2"
android:layout height="wrap content"
andrnid:laycut:belaw="@+idf§adiaEuttan1"
android:layout alignParentLeft="true"
android:layout width="144dp"
/> B
<RadioButton
android:text="RadicButton 3"
androld:layout width="wrap content"
android:id="@+id/radicButton3"
android:layout height="wrap cocntent"
android:layout below="@+id/radicButtonz"
android:layout alignParentLeft="true"
[
</RadiocGroup>
<EditText
android:layout width="wrap content”
android:id="@+id/editTextl"
android:layout height="wrap content"
android:layout _alignParentTop="true"
android:layout alignBottom="@+id/rg"
android:layout alignParentRight="true"
android:layout toRightOf="@+id/rg"
/> a
<Button
android:
android:
android:
android:
android:

text="Show Toast"

layout width="wrap content™
id="R@+id/buttonl"

layout height="wrap content"
layout below="@+id/rg"
android:layout alignParentLeft="true"
android:layout marginLeft="20dp"
android: layout marginTop="18dp"

/> -
<Button

android:
rlayout width="wrap content”
android:
android:
android:
android:
android:
android:

android

text="Clear TextEdit"

id="@+id/button2"
layout height="wrap content"

layout alignBaseline="@+id/buttonl™
layout alignBottom="@+id/buttonl™

layout alignParentRight="true"
layout marginRight="34dp"
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J
</RelativeLayout>

Jlnctunr 3.4: daiin MainActivity. java.
package learn.android.labZ;
import android.app.Activity;
import android.os.Bundle;
import android.view.View;
import android.view.View.OnClickListener;
import android.widget.Button;
import android.widget.EditText;
import android.wldget.RadiocButton;
import android.wildget.RadioGroup;
import android.widget.RadioGroup.OnCheckedChangelistener;
import android.widget.Toast;
pulblic class MainActivity extends Activity
implements OnCheckedChangelistener
{
private RadioGroup mERadioGroup;
private Button mButtonl, mButtonZ;
private EditText mEditText;

private OnClickListener mButtonListener
OnClicklistener () |
@0verride
public wvoid onClick(View v) {
int id = w.getId();

new

switch (id) |
case R.id.buttonl:
String text = mEditText.getText ().
toString () ;
Toast.makeText (getApplicationContext (),
text, Toast.LENGTH SHORT) .show();
brealk;
case R.id.button2:
mEditText.setText ("");
break;

}:

@0verride

pubklic void onCreate(Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;
setContentView(R.layout.main);

mEadioGroup = (RadioGroup) findViewBvId(R.id.rqg);
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mRadioGroup.setOnCheckedChangelistener (this) ;

mButtonl = (Button) findViewById(R.id.buttonl);
mButtonl.setOnClicklListener (mButtonListener) ;

mButtonZ = (Button) findViewById(R.id.button):;
mButtond.setOnClicklistener (mButtonlListensr) ;

mEditText = (EditText) findViewBvId(R.id.editTextl);
}
B0verride
rublic woid onCheckedChanged (RadioGroup group, int
checkedId) |
EadioButton ri = (RadioButton)
findViewById(checkedId);
mEditText.setText (rb.getText () .toString() ) ;
i

B npumepe obOpaborumk cobeiTHii mButtonListener o Button
peanM30BaH KaKk BHYTPCHHHH KJacc, B TO BpeMs Kak oOpabdoTamkoM Juis
RadioGroup 3apericTpHpoRaH caM knace MainActivity. [lnd aToro on
peanusver HHTepdelic OnCheckedChangelListener W onpeneaser Me-
Ton onCheckedChanged,

PES}“:II:-'I‘EI’I' BBIINIOJIHEHHA JaHHOI'O KOdd BbINTHAWT CICIYHIIHM I}EI}EEGM
(puc. 3.12).

M 5554:AT

HelloWworld

eyl FadioButton 1

Puc. 3.12. Pesvavmam ucnoawiosarun obpatomyura cotuimui
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ObbekT ListView oTodpamaeT MEMEHTb B BEPTHKAIBHOM CITHCKE C
npokpyTkoi. ClenyriHi IpuMep IeMOHCTPHPYET, Kak 0T00pa3sHTh CIHCOK
TEKCTOBEBIX 3JIEMEHTOB C OMOIIBI ListView.

JTuetunr 3.5: [IpuMmep uenone3oBaHus aeMenTa ListView.
package learn.android.lab2;
import android.app.LlistActivity;
import android.os.Bundle;
import android.view.View;
import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.wildget.Toast;
public class ListViewExampleActivity extends ListActivity ({

String[] strings;

public wvoid onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;
'y setContentView (R.layout.main);

ListView listView = getListView():
listView.setChoiceMode (ListView.CHOICE MODE MULTIPLE
)i

strings
strings):;

getResources () .getStringArray (RE.array.

setlListAdapter (new ArravyAdapter<String>(
this, andreid.R.layout.simple list item checked,
strings
b
}

public void onListItemClick (ListView parent, View v, int
position, long id) {
parent.setltemChecked (position, parent.isItemChecked
(position));
Toast.makeText (this,
"The string " + strings|[position] + " has been
selected",
Toast .LENGTH SHORT) .show();

B pannom npumepe knace ListViewExampleActivity pacluups-
er ListActivity. Knace ListViewExampleActivity, B CBOK Oue-
pelib, pacikpaeT Activity i oTobpaaeT CIHCOK MIEMEHTOB IYTEM CBs-
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3bIBAHHA C MCTOYHMKOM JaHHBIX. TakikKe 371eCh HET HEOOXOIHMOCTH MOJIH-
¢puuupoBate main.xml, Kmacc ListActiwvity caM  COAEPKHT
ListView. Iloatomy B MeTone onCreate() 3aKOMMEHTHPOBAH BBIZOB

setContentView (R.layout.main).

Meron getListView() Hcrnonabiyercs sl IOINYYEHHH CCbUIKH Ha
ListView. TO HY¥KHO, [IOTOMY YTO HEOOXOAMMO MIPOrPpaMMHO H3MEHUTD [10-
BeaeHHe ListView. 3areM Hcnolb3osaics Mero) setChoiceMode() s
yKazaHus ListView, KAK OH JoJikeH oDpadarTelBaTh ASHCTBHA [0JIL30BATES.

CTpOKOBBIE 3HAYSHHS JIIA CIHCKA XpaHATCA B strings.xml:
<?xml version="1.0" encoding="utf-8"7>
<resources>

<string name="hello">Hello World,
ListViewExampleActivity!</string>

<string name="app name">ListViewExample</string>

<string-array name="strings">

<item>stringl</item>
<item>stringi</item>
<item»string3</item>
<ltem>stringd</item>

</string-array>
</resources>

ITH 3HAYSHHS HIBJACKANTCA NPOrpaMMHO ¢ MOMOUIBID BBIPAKEHHA:
getResources () .getStringArray (R.array.strings).

B 555:AT

ListViewExample

string
string2

string3

stringd

Puc. 3.13. Pesyasmam ucnoib308ans cRUCKOS
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Meron setlistAdapter() HCOOIL3IVETCA I8 NOPOrPAMMHOIO 3a-
MOAHEHHS BCEH BHAHUMOH o00nactw activity jgaHHeiMH.  OOBEKT
ArrayAdapter yhopaBiaseT MacCHBOM CTPOK, KOTOPBIH oToOpamaercs
BListView. B Hamem npumepe ListView HacTpaupaercsa i otodpa-
HKCHHA B peskuMe simple list 1tem checked.

Metoa onListItemClick() BeI3BIBACTCA, KOI/1a aKTHBHpPYETCA 2Jie-
MEHT B ListView. BHyTpH 3TOrO MeToaa Bei3biBacTCca setItemChecked
115l 1IOKa38 MKOHKH PSAIOM ¢ KasK/IbIM 3JIEMEHTOM.

ITocne 3anycka skpaH MOOHIBHOTO MPHUIOKEHHA BBITIIAIHT CIIEIYIOIMIHM
obpasom (puc. 3.13).

3.2.5. Co3gaHHe MEHID

MeH — 2T0 OJIMH W3 BaKHBIX JJIEMEHTOB NMOJIB30BATENLECKOTO HHTEP-
(heiica, KOTOPBIH NO3BOJIALT MOJIB30BATEN BEIOUPATE 1eHCTBHA.

B Android cymectByer TpHu THIIA MEHIO!

o MeH1o onuuii — rmaBHOE MeHIO JUUIA activity, KOTOpOe NMOABIAETCs, KOr/a
[10JIb30BATEb HAMHUMAST KHONKY MENTU.

¢ KOHTEKCTHOE MEHIO — BCIUIBIBAIOIIEE MEHIO, KOTOPOE MOSBIAETCA, KO-
rja [olb30BaTellb HaKHMaeT W YyIepKHUBaeT KOMIIOHEHT 3KpaHa, 1A
KOTOPOTO 3apEeruCTPHPOBAHO KOHTEKCTHOE MEHIO,

¢ [logmeHo — BelibIBaKOLEe MEHIO, KOTOpOE MOABIAETCH, KOTa MoJIb30-
BATEIL HAMKHMACT JIEMEHT MEHIO, COJIepKalllee BIOKEHHOH MEHIO.

Co3aaHne pecypca MeHI0

He pexoMenayetcs co3gaBaTe MEHIO nporpaMmuo. Bmecto atoro Hyx-
HO OMHCBLIBATE MEHIO H €ro KoMnoHeHTsl B XMUL-iaiine pecypca menio, 3a-
TEM 3arpyikaThk ero B IporpaMMHOM KO/JIE.

Jist coznanus pecypca MeHW HyHO cosjgare XML-daiin B karaiore
MPOEKTA res,/menu/ U NOCTPOUTE MEHIO ¢ MTOMOIIBIO CIEIVIONIMX WIEMEHTOB!

¢ menu — 3ajaeT 00BEKT Menu, KOTOPBIH ABIAETCA KOHTCHHEPOM s
IMEMEHTOB MEHIO. DJIEMEHT menu JIOKEH OBITh KOPHEBBIM Y3JIOM
(haitna M MOKET coOlep/KaTh OAWH WM DoOJee JIEMCHTOB item H
group,

e item — co3gaer 00BEKT Menultem, KOTOPBIH MpEACTaBIAET CODOH
OT/E/IbHBIE ITYHKTEl MEHH. DTOT 3JIEMEHT MOMKET CO/AepHKaTh BIOMKEH-
HBIH 3JIEMEHT menu JUid CO3/1aHU [0MEHID;

* group — OMNUHOHAIBHBIH HEBHJIHMBIH KOHTEHHEpP [UIA 3JIEMEHTOB
item. [Mo3BongeT rpynnupoBaTh MYHKTB MEHIO, TAK 4TO OHH HMEIOT
O/IHHAKOBBLIC CBOMCTBA, HAIIPHMEP AKTHBHOE COCTOAHHE W BHIHMOCTD.
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ﬂpummﬂm¢ﬂm,mﬂmﬂﬁun3¢aﬁmnnexample_menu.xml:
<7xml wversion="1.0" encoding="utf-8"7>
<menil
xmlns:android="http://schemas.android.com/apk/res/android">

<item android:id="@+id/iteml"
android:title="@string/menu iteml"/>

<item android:id="@+id/item2"
android:title="@string/menu itemz2"/>

<item N android:id="@+id/item3"
android:title="@string/menu item3">

<menu:>

<item android:id="@+id/item4"

android:title="@string/sub menu"/>

< /menu>

</item>
</menu>

DTOT NPUMEP OMHCHIBAET MEHIO C TPeMs MYHKTAMH W OJJHHM MOJAMEHIO C
OJHHM NYHKTOM. [IyHKTEI MeHK HMerT atpudyT android:title, Koro-
PBIH ABNIAETCA CCHUIKOH HAa CTPOKY NMYHKTA MCHIO,

3arpyska pecypca MeHio

M3 kopa npuiokeHHs pecypc MEHKO KOHBEPTHPOBAH B MPOrpaMMHBIN
00BeKT ¢ nmoMome Menulnflater.inflate (). Hanpumep, cnenyro-
LHH KO/ 3arpyskaer example menu.xml B METO/1E

ocnCreateCfptionsMenu():
public boolean onCreateUptionsMenu (Menu menu)

{

MenulInflater inflater = getMenulnflater/():
inflater.inflate (R.menu.example menu, menu);
return true;

Merton getMenulInflater () Bo3sBpamaer MenulInflater Teky-
meit activity, B aTom o0bekTe BmI3bIBaeTca Meton inflate (), KoTophii
3arpyKacT pecypc MeHIo B 00BeKT Menu.

Co3ganHe MeHI0 ONIHH

MeH onuMii — 3T0 MeCTO, KyJa 00bIYHO BKIHYAKTCH OCHOBHBIE J€H-
CTBHA H Hﬂﬂﬁxﬂﬂl’lhﬂh[ﬂ HABHUTdIIHOHHBIC 2JIEMCHTI.

Kornpa va nimatgopme Android cosnaeTca MeHKO ONIHH B NIEPBBIIH pas3, B
Activity BeI3blBaeTcs MetToj onCreateOptionsMenu (). dnd coszpanus
NOJL30BATEIBLCKOIO MEHIO ONUMH HE0OXO0IMMO NEPCONPEACITIHTE 3TOT METO/L,
Kak MOKa3aHo B IIpUMeEpeE.
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Korna nmone3opaTtesnbs BHIOHPACT MYyHKT B MEHIO OMNIMHH, CHCTEMA BBHI3bI-
paeT MeTo] onOptionsItemSelected() B Activity. ITOMY MeTOIY Me-
penpaetcs Menultem, KOTOPBIH MOMb30BaTENb BhHIOpan. ITOT MYHKT MEHHO
MOKET ObITh HallJeH ¢ nmoMoueo MeToda getItemId(), KOTOpsIH BO3Bpa-
[AaeT YHHKAIbHBIH I D MYHKTA MEHH,

Hanpumep:

public boolean onOptionsltemSelected (Menultem item)

switch (item.getItemId())
{

case R.id.ilteml:

Toast.makeText (this, H.Etring.menu_iteml,
Toast.LENGTH SHORT) .show () ;

return true;

case R.id.item?Z:

Toast.makeText (this, R.string.menu itemZ2,
Toast.LENGTH SHORT) .show();

refturn true;
case R.id.item3:

Tocast.makeText (this, R.string.menu item3,
Toast.LENGTH SHORT) .show () ;

return true;

default:

return super.onOpticnsltemSelected{item);

B nannom npumepe meron get ItemId() sanpamuBaer uaeHTH(HKA-
TOp 1D BEIOPaHHOTO MYHKTA MEHIO H HCTIONB3YeT onepartop switch, KoTo-
peie 3ananel B Qaiie example menu.xml. Econ uukn switch case
yCIemHo odopadaTeiBaeT MYHKT MEHIO, OH BO3Bpamiaet 3HayeHue TRUE s
MHHKALMKH TOro, 4TO I[YHKT MeHK ObUl obpaboranH. MHaue 3HauyeHHe 1o
yMonuanu (defaul t) nepenaer NyHKT MEHIO CYIIEPKIIACCY.

Co31aHHe KOHTEKCTHOI0 MEHI0

KOHTEKCTHOE MEHIO NMOJI00HO MEHIO, BOZHHKAIOIIEMY, KOT/1a NoJb30-
BaTE/b BBIMNOJIHAST MpaBblil MEI40K MBI, KOHTEKCTHOE MEHK) JTOJIKHO
MCMONB30BATECA JUIA 00CCNeUeHns JIOCTYNa K JICHCTBHAM, KOTOPBIE IPH-
HaJIeKAT KOHKPETHOMY KOMIIOHEHTY I[0JIb30BaTeNLCKOr0 HHTepdeiica.
B Android KOoHTEKCTHOE MEHIO BBIZBIBACTCH, KOT/1A NMOJB30BATENE BRIMOJI-
HACT «JJIHHHOE HaxKaTHE,

s Toro utoOBl HAZHAYHTE KOHTEKCTHOE MEHK s View, HeoDXo-
AUMO 3apEerucTpUpoOBaTh View i KOHTEKCTHOIO MEHK) ¢ ITOMOUIBH) METO-

na registerForContextMenu (). Jlns 3ajgaHus BHELIHEro BMJA H 110-
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BEJICHHA  KOHTEKCTHOTO  MEHIO  HY/KHO  IEPEONpeneTnuTk  METObI
ocnCreateContextMenu() H cnContextItemSelected().
[Ipumep metona onCreateContextMenu(), KOTOPBIH HCMIOIb3YeET

pecypc context_menu.xml:
public wvoid onCreateContextMenu (ContextMenu menu, View v,
ContextMenulInfoc menulInifo)

{

super.onCreateContextMenu (menu, v, menulnfo);
MenulInflater inflater = getMenulnflater();
inflater.inflate(R.menu.context _menu, menu);

[Tapamerpsl mMeTojla BKIKUYAKT BeIOpaHHEI noje3oBateneM View M
00bekT ContextMenu.ContextMenulnfo, KOTOpbIH pefocTaBiser
AOINOJIHHTEIbHY H) HHEt}I:}I}MEHJ,HH} 0 JaHHoMm View. Korjga noas3oBarelb Bbl-
OH pacT [TYHKT  KOHTCKCTHOTO MCHHD, CHCTCMA  BRISBEIBACT MCTO
onContextItemSelected().

[Tpumep 0OpabOTKH BEIOPAHHBIX IIYHKTOB MEHHK):
public boolean onContextItemSelected (Menultem item)

{
AdapterContextMenulInfo info = {AdapterContextMenulInfo)

item.getMenulInfol);
switch (item.getItemId())

{

case R.id.edit:
editNote(info.id) ;
return true;
case R.id.delete:
deleteNote{info.1d);
return true;
default:
return super.onContextltemSelected(item);

CTpykTypa 2TOro Koia noaodHa mpuMepy /1A MEHIO OIIHHA, B KOTOPOM
getItemId() 3anpamneaer ID BeIOPAHHOIO MYHKTA MEHH, a BhIpaKeHHE
switch — ator ID ¢ waeHTH(HKaTopamu pecypca meHw. M Tak ke kak
B IIPHUMEPE MEHH ONUMi, BeIpakeHHe default BbI3BIBACT CYIEpPKIACC.
KpoMe TOro, B 9TOM NpHMEpPE /IS BBIMOJHEHHA JICHCTBHH C BBIOPAHHBIM
MYHETOM MCHI) MPHITOWCHHE JOJAHO 3HATE 1D MYHKT4d MCHHK) B CITHCKC {E!]"D
MO3HIHIO B ListView). UToObl nony4uTs 2T0T 1D, NPHIOKEHHE BEI3BIBACT
MeToa getMenulnfol(), KoTopeld BO3Bpamiaer o0beKT AdapterView,
AdapterContextMenuInfo, Brkmo4YawiMi ID BEIOpaHHOTO NYHKTA
MEHIO B TToJie id.
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3.3. CBA3bIBaHNE OeATENbLHOCTEN C NOMOLLbLIO HAMEPEHMWA

Android-npunoskeHHe MOMKET cojaep:kark Oolee 0JHOH HEATE/IBLHOCTH,
[IOITOMY MOKET BO3ZHUKHYTH HeOOXOJAMMOCThL Mepexo/la OT OJHOH JesTellb-
HOCTH K apyroi. B Android masuranms mesay JAesTeNbHOCTAMH OCYIIECTB-
JAETCH ¢ MOMOLIBLK A1eMeHTa HaMepeHHid (Intent).

O6wext Intent (HamMepenue) — 3TO NACCHBHAS CTPYKTYpPA JaHHBIX, Xpa-
HAIaA aDCTPAKTHOE OMUCAHHE BBIMOIHAEMOH OMepaliiH.

Intent MOXKET COAEPKATE!

¢ Component name — MUMA KOMIOHEHTA, KOTOPBLIH JIO/KeH 00pabdaThi-

BaTh Intent. J1o none seagerca odbekToM ComponentName — KOM-

DUHALIMS TOMHOTO UMEHH KJlacca H UMEHH [akeTa, yKasaHHoro B (aiine

MaHH(pecTa MPHUI0KEHHA.

¢ Action — cTpoka, coaep:kamasi BeinoanseMoe aercteue. Knace Intent

COJICP/KHT HECKOJIBKO KOHCTAHT, HanpuMep Intent .ACTION MATIN.

¢ Data — URI nanueix v THn MIME s1tux nansbix. PaznuuHbeivM qeiicTBH-

AM COOTBETCBYHOT PA3/IMYHBIC THIIbLI CJIEUH(IJHI{E]L[HE[ JdHHBIX.

¢ Category — CTPOKd4, COACPMKAIIAA JOMOIHHTEIBHYID HH(POPMALHIO
0 THIIE KOMIOHEHTA, KOTOPBIH 10/KeH odpadaTeiBaThk Intent.
¢ Extras — napa KIHY-3Ha4yeHHe LI JOMNOJHHUTENIbHOH HH(pOpMalii,
KOTOPAas JIOJKHA OBITE MPEJICTABIEHA KOMIIOHEHTY, 00padaTeIBalomeMy
Intent.
¢ Flags — (ard pa3Helx COPTOB.
Intents MOryT OBITHL pa3s/eacHbl HA JIBE IPYIIIILI:
1. “BHbie Intents yka3plBatOT LENEBOH KOMIIOHEHT T10 €ro HMEHH.
2. Heseueie Intents ne coaepxar Lelb.

Android mocrtaenser ABHbld Intent sk3eMIuIApy yKazaHHOTO LENEBOTO
Kinacca. YTodel onpeaenuTh, KAKOH KOMIOHEHT JIO/DKEH MOJay4HThE Intent,
HY/HO TOJIBKO UM KOMIIOHEHTA.

B orcyrcTBHe yKazaHHOH LenH, T.e. B HeaBHOM Intent, cucrema
Android nomkHa HAHTH TYYIIHH KOMIOHEHT (MJIH KOMIIOHEHTHI) a1 oOpa-
dorkn Intent. Ona aenaer 310 cpaBHEHMEM cojepkuMoro odwekta Intent ¢
tuneTpamu Intent, CTpyKTYp, aCCOLHHPOBAHHBIX C KOMIIOHEHTAMH, KOTOpbIE
[MOTEHLUHAIBHO MOTYT NOJIVuaTh Intents.

3.3.1. ®uabTpsl Intent

Jlna HH(OpMHUPOBAHHA CHCTEMBI, KAKHE ABHELIC Intents oHu MoTyT 0Dpa-
Dorars, activities, CEepBHCHl M LHPOKOBELIATE/IbHLIE ONPOCKI MOI'YT HMETH
onud win Gonee ¢unwsTpor Intent. Kaxawiii ¢uneTp onuceipaeT Habop wH-
TEHTOB, KOTOpBIE OH Xo4eT mojy4aTb. OH NpPONyCKaeT MHTEHThl HYAHOIO
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THMA. ABHBIH HHTEHT BCEra J0CTaBJIACTCA K CBOEH 11€H HE3aBHCHMO OT TO-
ro, 4TO OH COASPKHT. OQHAKO HEABHBIH MHTEHT JOCTABIACTCH KOMITIOHEHTY,
TOJILKO €CITH OH MOJKET MPOHTH Yepe3 OAWH H3 (PUIBTPOB KOMIIOHEHTA.
DUIBTP HHTEHTOR — 3TO 3K3eMILIAp Kinacca IntentFilter. OgHako,
Tak kKak cucreMa Android nomkHa 3HATB O BO3MOMKHOCTAX KOMIOHEHTA 10
TOr0, KaKk OHa MOKET 3allyCTHTh KOMIIOHEHT, (PHILTPbI MHTEHTOB OOBIMHO
HacTpauBawTcs He B Java-kone, a B aiie maHudecra NpHIIOKEHUA
(AndroidManifest.xml) Kak aeMeHTsl intent-filter,
@UIBTP UMeeT M0/, KOTOPble COOTBETCTBYIOT NojsaM action, data
u category obbekra Intent. HesBHBIH HHTEHT, 4TOOBI MONACTH K KOMIIO-
HEHTY, JOJZKEH NPOHTH BCe TpH TecTa. BBHAY TOro, 4T0 KOMIIOHEHT MOKET
MMEeTh HECKOJbKO (PHIBTPOB HHTEHTOB, TO HWHTEHT, HE MNPOIISIUIHH OJHH
(pUILTP, MOKET NPOHTH Yepes APYIoil.
PaccmoTtpum Dosiee noapoOHO KaxKIbIH U3 TPEX TECTOR:
o Quabmp Action. Inement intent-filter B Qaiine manudecra co-
JEPHAUT JCHCTBHA B BWJIC 2NEMEHTOB actlon.
Hanpumep:
<intent-filter . . . >
<action android:name="com.example.project.S3HOW CURRENT" />
<action android:name="com.example.project.SHOW RECENT" />
<action android:name="com.example.project.SHOW PENDING" />
</intent-filter>
Y100kl NPOHTH 3TOT TECT, AeHCTBHE B 00bekTe Intent 1onHO COOTBET-
CTBOBAThH OJIHOMY M3 JIeHCTBHIT B huabTpe.
o  Quaemp Category. DneMeHT <intent-filter> taxae coaepHUT KaTeropuu:
<intent-filter . . . >
<category android:name="android.intent.category.DEFAULT" />
<category android:name="android.intent.category.BROWSABLE" />
</intent-filter>
KoHcranThl, onucaHHble paHee Ui JeHCTBHA U KaTeropHil, He HCIob-
syiotes B (aiine manudecta, BMECTO — MOJNHBIE CTPOKOBBIE 3Hadenus. Ha-
nmpuMeEp, cTpoka «android.intent.category.BROWSABLE» coOT-
BETCTBYET KOoHCTaHTe CATEGORY BROWSAEBELE.
Uro0Bl MHTEHT MOT NPOHTH TECT KATErOpHH, KayKJI0H KATEropHH B
obBekTe Intent qo/KHA COOTBETCTBOBATE KaTeropus B (PHILTPE.
o Quabmp Data. [1ogo0HO jelicTBHAM H KATETOPHAM, JaHHbIE B uibTpe
MHTCHTOB CHELH(PUIIHPYIOTCH Kak 2JIEMCHTHI.
Hampumep:

<intent-filter . . . =
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<data android:mimeType="video/mpeg"

android:scheme="http" . . . />
<data android:mimeType="audio/mpeg"
android:scheme="http" . . . />

</intent-filter:>

Kaxawsii anement data moxer ykaseiBaTte URIL w1 THn nannsix. Cyie-
CTBYET HECKONIBKO aTpudyTOB — scheme, host, port u path — ana Kax-
nou yact URI: scheme: //host:port/path.

Korpma URI B o0wekte Intent cpapuupaercs ¢ URI B ¢guneTpe, cpaBHe-
HHE NPOMCXOJUT Tonbko no 4dactaMm URI, aedcTBHTENBHO YyNOMHHAEMBIM
B puasTpe. Hanpumep, ecnu GuaeTp ykaseiBaeT ToAsKO cxemy, Bce URI
C TAKOH CXeMOH npoXoasT (PHiabTp.

ATpubdyT type wemenra data sanaer Tin MIME nannsix. ror arpudyr
Hernos3yerca daie, yem URIL M odsekt Intent, 1 uasTp MOTYT HCIIONB30BATE
CUMBOI «*» 11 moaTunos. Hanpumep, «text /*» wm «audio/ *».

3.3.2. 3anyck H 3aBepiieHHe Activity

Hpyras activity MosKeT OBITh 3anylIeHa BRI30BOM startActivity()c
apryMmeHToM Intent, KOTOPBI ONHCBLIBAST 3aITyCKaeMy0 activity.

OOBIYHO B NPHIOKEHHUAX CYIIECTBYET He0OXOIMMOCTE 3alyCcKa M3BecT-
HOM activity. 2TOro MOMKHO TOCTHYEL CO3JaHHEM HHTEHTAa, KOTOPBIH ABHO
OMMCHIBAET activity, Hcmonk3ya uMms kinacca. Hanpumep, ects activity ¢ ume-
HeM SignlInActivity:

Intent intent = new Intent(this, SignlInlActivity.class);
startActivity (intent);

EciH B NPHIOKEHHH HYKHO BBINMOJHHTE JICHCTBHE, TAKOE KAK OTIPABKA
[MOYTHI, COODIEHHs UM ODHOBJIEHHE CTATYCa, UCIIONB3Ys CBOU JIlaHHBIE, TO,
BMECTO TOI'0, YTOOLI CO3/1aBaTh CBOM activity, MOMKHO HCIOIbL30BATE activity,
MpeaocTaBlseMble IPYTHMH MPHI0KEHHUAMH.

Hanpumep, ecnn HYKHO J1aTh BO3MOKHOCTE TOJB30BATENI0 OTNPABUTE

MNOYTOROC CCIGEU.IEHHC, TO MOYKHO CO3[1aTh CJ'JE.I[}’]'GIIIHfI HHTCHT.
Intent intent = new Intent(Intent.ACTION SEND);
intent.putExtra(Intent.EXTRA EMAIL, recipientArray):;
startBctivity(intent) ;

HMuorga HeoOdXoauMO MOIYYHTE pe3yibTaT M3 activity. B aTom ciydae
CreyeT MCNoIb30BaTE METON startActivityForResult (), a sarem
MOJYYHTE pPE3YALTAT, pealuizoBaB cnActivityResult (). Korma cos-
naHHag activity 3aKkaH4YMBAET BBITOJHATHECH, OHA BO3BPAIIACT 3aBEPHYTHIH B
Intent pesynbrar merony cnhActivityResult().

3akpeITh activity MmoskHo MetonoM finish (). Takke yKe 3anymieH-
HYH activity MOMKHO 3aKpbITh ¢ noMoWb finishActivity ().
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3.3.3. llpumep ucnoas3osanus Intent

[lycte uMeeTcs CHHUCOK, COCTOSUIHI M3 MHTepHeT-aApecoB. Kambii
MEMEHT CIHCKA COAEPAKUT JBe CTPOKH: MOANHCHL W ajpec. IeMeHT
ListView oTobpaxkaer moanucH. OOBIYHBIH KIHK OTKpBIBAaeT Opaysep C
COOTBETCTBYIOLIHUM ajpecoM. KOHTEKCTHOE MEHK) JUIS KaiA0I0 IYHKTA Me-
HIO COAEPMHT JBe KoMaHiel: open M edit. KomaHna open aHanoruvHa
MPOCTOMY KJIHKY, & edit OTKpBIBAET HOBYIO activity, B KOTOPOH MOMKHO OT-
pelaKTHPOBATE MOAMKCE U aJpec BLIOPAHHOIO 3/IeMEeHTa CIIMCKA.

JIucetunr 3.6: [Tpumep uenons3oBanns Intent.

daiin manuecra AndroidManifest . xml:
<?xml version="1.0" encoding="utf-8"7>
<manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="learn.android.lab2"
android:versionCode="1"
android:versionName="1.0">
<uses-sdk andreoid:minSdkVersion="7" />

<application andrcid:icon="@drawable/icon"
android:label="@string/app name">
<activity android:name=".AddressBookActivity"
android:label="@string/app name">
<intent-filter>
<action
android:name="android.intent.action.MAIN" />
<category
android:name="android.intent.category.LAUNCHER" /=
</intent-filter>
<factivity>
<activity andreoid:name="EditItemActivity"
android: label="Edit">
<lintent-filter>
<action
android:name="1learn.android.lab2 EDIT ITEM"></action>
<category
android:name="android.intent.category.DEFAULT"></category>
</intent-filter>
<factivity>
</application>
</manifest>

3aeck gobaBlieHa JeATe/lbHOCTE ¢ MMeHeM EditItemActivity ans
PEIAKTHPOBAHMSA MJIEMEHTA CITHCKA.,
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(Daiin

AddressBookActivity.java pacuupseT

ListActivity u ABAAETCA CIIMCKOM ajIpecoB.
package learn.android.labZ;

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
public

java.util .HashMap;

java.util .Map;

android.app.ListlActivity;

android.content. Intent;

android.net.Uri;

android.os.Bundle;

android.view,ContextMenu;

android.view.ContextMenu.ContextMenulInfo;

android.view.MenuInflater;

android.view.Menultem;

android.view.View;

android.widget.AdapterView.AdapterContextMenulnfo;

android.widget.ArrayAdapter;

android.widget.ListView;

android.widget.TextView;

class AddressBookActivity extends ListActiwvity |
public final static int SUCCESS CODE = 100;
public final static String LABEL KEY = "label";

public final static String URL KEY = "key";

Map<S5tring, String> mListData;

String[] mListItems;

TextView mSelectedListItem = null;
public void onCreate(Bundle savedInstanceState) |
super.onCreate (savedlInstanceState) ;
mListData = new HashMap<String, String>();
mListData.put ("Google search",

"http://google.com") ;

mListData.put ("Google maps",

"http://maps.google.com") ;

mListData.put ("Google news",

"http://news.google.com") ;

mlistData.put ("Google translate”,

"http://translate.google.com") ;

mListItems = mListData.key3Set () .toArray(new

String[0]);

setListAdapter (new ArrayAdapter<String> (
this, android.R.layout.simple list item 1,

mlListItems)

)

}

registerForContextMenu (getListView() ) ;

public void onCreateContextMenu (ContextMenu menu, View v,

super.onCreateContextMenu (menu,
MenuInflater inflater =

ContextMenuInfo menulInfo) {
v, menulnfo);
getMenulnflater();
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inflater.inflate(RE.menu.menu, menu);

}
public boclean onContextItemSelected (Menultem item) |

AdapterContextMenulnfo info = (AdapterContextMenulnfo)
item.getMenulnfo() ;
mSelectedListItem = (TextView) info.targetView;

String menultemLabel =
mSelectedlistItem.getText () .toString();

switch (item.getItemId()) |
case R.id.open:
openlURL (menultemlLabel) ;
return true;
case R.id.edit:
Intent 1 = new
Intent ("learn.android.labZ2.EDIT ITEM");
Bundle extras = new Bundle():
extras.putString (LABEL KEY, menultemLabel);
extras.putString (URL KEY,
mListData.get (menultemLabel));
1.putExtras (extras);
startActivityForResult (i, SUCCESS CODE) ;
return true;
default:
return super.onContextItemSelected(item);
]
}
public void onlListltemClick(ListView parent, View v, 1int
position, long id) |
openURL (mListItems [position]);
}

protected void onActivityResult (int requestCode, int
resultCode, Intent data) |

if (requestCode == SUCCESS CODE && resultCode ==
RESULT OK) {

Bundle bundle = data.getExtras();

i1f (bundle != null) {
String label = bundle.getString(LABEL EEY);
String url = bundle.getString (URL _KEY);

TextView textView = (TextView)
mSelectedlistItem;

textView.setText (label) ;
mListData.remove (label) ;
mListData.put (label, url);
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private voilid openUERL(5tring menulabel)
String url = mListData.get (menulLabel);
Intent 1 = new
Intent (android.content.Intent .ACTION VIEW, Uri.parse(url)):
startActivity (1) ;

}

[Tocne BeMOgHEHWA AddressBookActivity BBIMIAIHT CIELYIO-
UM obpasomM (puc. 3.14).

Bl 555407

8:05 AM
-

AddressBook

Google news

Google maps

Google translate

Google search

Puc. 3.14. Pesyasmam ucnoawszosanua e AddressBookActivitys»

B metrone onCreate () co3nawrces NaHHbIEe 118 cniucka mListData
HmListItems. 3aTeM 3TH JIAHHBIE ¢ TOMOLIBIO ArrayAdapter Jenawt-
CA UCTOYHHKOM JAHHBIX 1A cCIUCKA. B 3aKa0ueHHe CIHCOK PETHCTPHPYCTCAH
IS KOHTEKCTHOI'O MEHHD,

[IpuBatHblii Meton openURL () cozgaer Intent qist npocmorpa web-
crpanuisl o ee URL u 3anyckaet HOBYIO activity ¢ >THM HHTeHTOM. OOpadoT-
YUK coOBITHH onListItemClick () TOMBKO JHIIEL BRI3BIBAET 3TOT METO/I.

Meton onCreateContextMenu () BbI3bIBACTCA [PH CO3JaHHH
KOHTEKCTHOI0 MeEHW. B HeMm co3jaercs MeHw ¢ nomousr  daiina
menu . xml:
<?7xml version="1.0" encoding="utf-8"7>
<merl

xmlns:android="http://schemas.android.com/apk/res/android">
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<item android:id="@E+id/open" android:title="Open">»></item>
<item android:id="@+id/edit" andreoid:title="Edit"></item>
</menu>

KonTekeTHOE MEHIO BRITTIAINT CAeaVIOmKUM odpa3zom (puc. 3.15).

B 555407

Puc, 3.15. [Tpusep ucnoas3o08ania KORMEKCIMHO20 MEHI)

Meron onContextltemSelected BbI3BIBASTCA [PH AKTHBALIHH
MYHKTA KOHTEKCTHOro MeH. Meroa cHauana BBIYHCISET MNEPEMEHHYID
mSelectedListItem, KOTOpas fABISETCA CCBUIKOH HAa aKTHBHPYEMBIH
TextView. 3aTeM, €CclIH BRINOJHAMACE KOMaHIa Opern, BeIILIBACTCH METO]
cpenURL (). Ecau BeimonaHsercs komaHma edit, To coszaerca Intent,
C TIOMOIIEI Knacca Bundle B HEM COXPaHAKTCA NMOJINKHCE H alpec TEKy-
[Eero IYHKTA MEHK. 3areéM HHTEHT 3allyCKaeTcs MOCPEeICTBOM MeTo/a
startActivityForResult().

HelictBHio ¢ UMeHeM learn.android.labZ . EDIT ITEM coot-
BeTCTBYET activity EditItemActivity.

Pain KOMOOHOBKH 1718 3TOH JSATEIBHOCTH BBITIAIHT CISAVIOIIHM 00-
PasoM.
<7?xml version="1.0" encoding="utf-8"7>
<TablelLayout
xmlns:android="http://schemas.android.com/apk/res/android"
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android:layout width="£fill parent"
android:layout height="fill parent">

<TableRow> B

<TextView
android:text="Label:"
android:layout weight="0.3"
androld:gravity="right"
androlid:layout marginRight="10px"
/> N

<EditText
android:id="E+id/label"”
android:layout weight="0.7"
/> -

</TableRow>

<TableRow>

<TextView
android:text="URL:"
android:layout weight="0.3"
android:gravity="right"
android:layout marginRight="10px"
/=

<EditText
android:id="@+id/url"
android:layout weight="0.7"
[

</TableRow:>

<TableRow>

<Button
android:id="@+id/btn_ok"
android: text="0k"
android:layout weight="0.5"
android:layout margin="Z0px"
/> a

<Button
android:id="@+id/btn cancel"
android:text="Cancel"
android:layout weight="0.5"
android:layout margin="Z0px"
/> a

</TableRow>

</TableLayout>

Majin EditItemActivity.java BBITIAINT

F0OM:

package learn.android.labZ;
import android.app.Activity;
import android.content.Intent;
import android.os.Bundle;
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import android.view.View;
import android.widget.Button;
import android.widget.EditText;
public class EditItembctivity extends Activity
{
private EditText labelField;
private EditText urlField;

public void conCreate(Bundle savedInstanceState) |
super.onCreate (savedInstanceState);
setContentView (R.layout.edit item);

labelField = (EditText) findViewById(R.id.label);
urlField = (EditText) findViewBvId(R.id.url);

Bundle extras = getIntent().getExtras();
String labkel =

extras.getString (AddressBookActivity.LABEL EKEY);
String url =

extras.getString (AddressBookfctivity.URL KEY);

labelField.setText (label) ;
urlField, setText (url);

Button okBtn = (Button) findViewById(R.id.btn_ ok);
okBtn.setOnClicklistener (new View.OnClicklistener ()

public wvoid onClick(View wv) {
Intent data = new Intent();
Bundle bundle = new Bundle():;

bundle.putString (
AddressBookActivity.LABEL KEY,
labelField.getText () .toString()

)i

bundle.putString (
AddressBookActivity.URL KEY,
urlField.getText () .toString()

) ;

data.putExtras (bundle);
setResult (RESULT OQK, data);
finish(); B

!

IR

Button cancelBtn = (Button)
findViewById(R.id.btn cancel);
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cancelBtn.setOnClicklListensr (new
View.OnClickListener () |
public wvoid onClick(View v) {
etResult (RESULT CANCELED) ;

=
finishi);

W 555447

Edit
http://maps.google.com

Puc. 3.16. Hpunmep ucnonszosanua «EditltemActivityy

Besa norvka 9Toit activity pacnonoskena B Metojie onCreate (). CHa-
yajga U3 WHTEHTA M3BJIEKAKTCA MOAMUCH U ajpec MyHKTa MEHK. 3aTteM 3TH
3HA4YEHHA VyCTaHaBIHBaWOTCA MeToldoM setText () And  3IEMEHTOB
EditView. Obpaborunk cobbitiii onClick ans kKHONKH Cance l npocTo
BO3epawaer pesyiasrar RESULT CANCELED M 3akaHUHBaeT TEKYLIVID
activity. B oOpadorunke KHONKM Ok CO3/1aeTCsl HOBBIH HHTEHT, B HEM COXpa-
HAKTCA JAHHBIE W3 AIeMEHTOB EditView, pe3yibTar IepelaeTcs BhI3BaB-
[eMy TMpolecey, U activity 3apepuiaercs.

B knacce AddressBookActivity, B MeTONE onActivityResult()

obpabareiBaeTca peayiabTaT M3 EditTtemActivity. 30eck W3 HHTEHTA CHOBA
H3BJICKAHTCH JaHHBIEC, OOHOBIIAKOTCH CIIUCOK H CTPYKTYPbl JdHHBIX.
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3.4. XpaHeHWe OaHHLIX U KOHTEHT-NpoBanaepsb|

Android obecneynBaeT HECKOJIBKO CMOCODOB XpaHEHHS JaHHBIX B Ha-
THUBHOM NPHI0KeHUH, C [IOMOLIBH KOHTEHT-IIPOBailepa MOKHO pa3jieliaTh
riodanbHBIE JJAHHBIE MEHLY TTPHIOKEHHUAMH.

Henone3oBanue knacca SharedPreferences No3BoiseT COXPaHATh
IIFHMH'I'HHHHE THIIEI JAHHLIX B C'l‘l}}-’l{'l'}’pﬂﬁ KIIHOY-3HAYCHHE. B'I“H JadHHBIC
OVAVT COXpaHATHLCA V1A BCEX CCAHCOR IMOJAB30BATENCH (J1aKe eclH NpHIoAKe-
HHe OyleT yIalleHo).

BuyTrpenHee xpaHHIHIIE MO3BOIACT MO YMOJYAHHIO COXPAHATE JaHHbIC
B (paiiiibl, HEMOCTYIHBIE 1A JAPYTHX NpUiIoKeHuil. Eciv nons3oBarens yia-
ITHT MPHIOKEHHE, ITH (Paiiyibl TAKKE OYIYT VIAICHEI.

JTroboe MoOuabHOE yeTpoiicTBo Ha Oaze OC Android nmomgaepausaer
pa3ienseMoe «BHEIIHEE XPaHWJIHMIIE» JaHHBIX, KOTOPOE MOKHO HCMONB30-
BaTh /1A coXpaHeHus Qainos. HanpumMep, TakuM XpaHHIHILEM MOKET OBITh
CBhEMHBIH HOcHTENL (SD-kapra). @aiinel, cOXpaHEHHBIC HA BHEUIHHX HAKO-
MUTENAX, JOCTYIHBI A1 CHHTEIBAHUA H MOTYT ObITh H3MEHEHBI M0Jb30BaTe-
JIEM MPH NEPEHOCE JIAHHBIX HA KOMITLIOTED.

Android obecnieynBaeT NoNHY0 noaaepKKy 0a3 nanHsix SQL1te. Jlo-
Dad co3naHHas 0a3za JaHHBIX OyAeT AOCTYNHA BHYTPH IMPHIOKEHHUS, HO HE
BHE €€.

PexomenayemeiM cnocodoM co3gaHda HOBOH 0a3el MaHHBIX SQLite
ABJIACTCA CO3daHHe nojaknacca SQL1teOpenHelper W nepeonpeacicHue
MeToaa OnCreate (), ¢ NOMOUBID KOTOPOTO MOMKHO BBIMOJIHHTE KOMaHIy
co3aaHug TabIMI B Dase JaHHBIX SQLite.

B kauectBe npumepa co3zfaidM IPHIOKEHHE, XpaHAIEe KOHTAKTHI
B Da3e MaHHBIX MyDB M cogepikaliee oany tabnuny contacts (puc. 3.17).
Drta tabnuua coctout M3 5 crondbuos: id, firstName, middleName,
lastName, email, n phone.

JInerunr 3.7: Knace DBAdapter. java.
package learn.android.lab8;
import android.content.ContentValues;
import android.content.Context;
import android.database.Cursor;
import android.database.SQLException;
import android.database.sglite.3QLiteDatabase;
import android.database.sglite.3QLiteCpenHelper;
public class DBAdapter |

public static final String KEY ROWID = " _id";
public static final String KEY FIRST NAME = "firstName";
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public static final String KEY MIDDLE NAME =
"middleName";

public static final String KEY_LAST _NAME = "lastName";
public static final String KEY_EMAIL = "email";

public static final String KEY PHONE = "phone";

private static final String DATABASE NAME = "MyDB";
private static final String DATABASE TAEBLE = "contacts";
private static final int DATABASE VERSION = 1;

private static final String DATABASE_CREATE =

"create table contacts (_id integer primary key
autoincrement, "™ +

"firstName text not null, middleName text, lastName text
not null,"™ +

"emall text not null, phone text not null);";
private final Context context;
private DatabaseHelper mDBHelper;
private SQLiteDatabase mDb;
pukblic DBAdapter (Context ctx) |

this.context = ctx;

mDBHelper = new DatabaseHelper (context);

!
class DatabaseHelper extends S5QLiteOpenHelper |
DatabaseHelper (Context context) |

super (context, DATABASE NAME, null,
DATABASE VERSION) ;

}
@0verride
public void onCreate(SQLiteDatabase db) {
Lry |
db.exec5QL (DATABASE_CREATE) ;

}
catch (SQLException e) |

e.printStackTrace () ;

AOverride

public void onUpgrade (SQLiteDatabase db, int
oldVersion, int newVersion) {

db.execE5QL ("DROP TABLE IF EXISTS contacts");
onCreate (db) ;

153



}
public DBAdapter open() throws SQLException |
mDb = mDBHelper.getWritableDatabase();
return this;
}
public void close() |
mDBHelper.close () ;
}
public long insertContact (
String firstName,
String middleName,
String lastName,
String email,

String phone)

ContentValues initialValues = new ContentValues():
initialValues.put (KEY_FIRST NAME, firstName);
initialValues.put (KEY MIDDLE NAME, middleName);
initialValues.put (KEY LAST NAME, lastMName);
initialValues.put (FEY EMATL, email);
initialValues.put (KEY FHONE, phone);
return mbDb.insert (DATABASE _TABLE, null, initialValues);
I

public boclean deleteContact (long rowlId) {

return mDbDb.delete (DATABASE TABLE, KEY ROWID 4+ "=" 4
rowld, null) > 0O;

h
public Cursor getAllContacts() |
return mDb.guery (
DATABASE TAELE,
new Stringl[] |
KEY ROWID,
KEY FIRST NAME,
KEY MIDDLE NAME,
EEY LAST NAME,
KEY EMAIL,
REY PHONE

e
nall, null, null, null, null
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}

public Cursor getContact (String lastName) throws
SOLException |

Cursor mCursor = mDb.query |
true,
DATABASE TABLE,
new Stringl[] {
KEY ROWID,
KEY FIRST NAME,
RKEY MIDDLE NAME,
KEY LAST NAME,
EEY EMATL,
KEY PHONE
b
KEY LAST NAME + "=7",
new String[] {lastName},
null, null, null, null
)i
if (mCursor !'= null) |
mCursor.moveToFirst () ;

}

return mCursor;
}
public booclean updateContact (

long rowId,
String firstName,
String middleName,
String lastName,
String email,
String phone)

ContentValues args = new ContentWValues();
args.put (KEY_FIRST _NAME, firstName):;
args.put (KEY MIDDLE NAME, middleName);
args.put (KEY LAST NAME, lastName);
args.put (KEY _EMATL, email);
args.put (KEY PHONE, phone);

return mDb.update (DATABASE_TABLE, args, KEY_ROWID + "="
+ rowld, null) = 0O;

}
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JIuctunr 3.8: Knace DatabaseExampleActivity. java.
package learn.android.labB;

import
import
import
import
import
import
import
import
import
import
import
import
import
public

public static final int ADD_REQUEST _CODE =
public static final int EDIT REQUEST _CODE =

android.app.ListActivity;
android.content.Intent;
android.database.Cursor;
android.os.Bundle;
android.view.ContextMenu;
android.view.ContextMenu.ContextMenulInfo;
android.view.MenuInflater;

android.view.Menultem;

android.view.View;
android.widget.AdapterView.AdapterContextMenulnfo;
android.widget.Button;
android.widget.SimpleCursorAdapter;
android.widget.TextView;

class DatabaseExamplefctivity extends ListActivity |
100;

101;

private DBAdapter mDb;

private long mSelectedRowlId;

d0verride

public void onCreate (Bundle savedlInstanceState) |

super.onCreate (savedInstanceState) ;

setContentView (R.layout.main);

mDb = new DBAdapter (this):

mDb.open () ;

fillList();

registerForContextMenu (getListView() ) ;

Button btn = (Button) findViewByvId(R.id.addBtn):
btn.setOnClickListener(new Button.OnClickListener ()

public wvoid onClick (View v)

Intent 1 = new

Intent ("learn.android.lab8.CONTACT FORM");

startActivityForResult (i,

ADD REQUEST CODE) ;

}

}
DI

public woid onCreateContextMenu (
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ContextMenu menu,
View v,
ContextMenulInfo menulnfo)
{
super.onCreateContextMenu (menu, v, menulnfo);
Menulnflater inflater = getMenulnflater();

inflater.inflate(E.menu.context_menu, menu);

}
public boclean onContextItemSelected (Menultem item) |

AdapterContextMenulnfo info = (AdapterContextMenulInfo)
item.getMenulnfol();

TextView mSelectedlistItem = (TextWView)
info.targetView;

String menultemLabel =
mSelectedListItem.getText () .toString() ;

Cursor Ccursor;
switch (item.getItemId())
case R.id.add:

Intent 1 = new
Intent{“learn.andruid.labB.CDNTﬂCT_FDRM"};

startActivityForResult (i, ADD REQUEST CODE);

return true;
case R.id.edit:
cursor = mDb.getContact (menultemlLabel) ;

Intent intent = new
Intent ("learn.android.lab8.CONTACT FORM");

if (cursor '= null) {
mSelectedRowld = cursor.getLong(0);
Bundle extras = new Bundlel();

extras.putString (DBAdapter.KEY FIRST NAME,
cursor.getString(l));

extras.putString (DBAdapter.KEY MIDDLE NAME,
curscor.getString(2) ) ;

extras.putString (DEAdapter .KEY LAST NAME,
cursor.getString(3)):

extras.putString (DBAdapter.KEY_ _EMAIL,
cursor.getString(4));

extras.putString (DBAdapter.KEY FPHONE,
cursor.getString(5));

intent.putExtras (extras);
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startActivityForResult (intent, EDIT REQUEST CODE) ;
return true;
case R.id.delete:
cursor = mDb.getContact (menultemLabel) ;
i1f (curscor != null) |
mSelectedRowId = cursor.getLong(0);
mbb.deleteContact (mSelectedRowId) ;
fillList ()
!
return true;
default:
return super.onContextItemSelected(item);
}
}
protected void onActivityResult (
int requestCode,
int resultlode,
Intent data)

{

if (resultCode == RESULT_COK) |
Bundle bundle = data.getExtras|();
if (bundle != null) /{

switch (requestCode) |
case ADD REQUEST CODE:
mDb.1insertContact (

bundle.getString (DBAdapter,KEY _FIRST
__NAME) ,

bundle.getString (DBAdapter.KEY MIDDLE NAME),
bundle.getString (DBAdapter.KEY LAST NAME),
bundle.getString (DBAdapter .KEY EMATIL),

bundle.getString (DBAdapter.KEY PHONE)
)i
break;
case EDIT REQUEST (CODE:
mDb.updateContact (
mSelectedRowld,

bundle.getString (DBAdapter.KEY FIRST NAME),
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bundle.getString (DBAdapter.KEY _MIDDLE_NAME) ,
bundle.getString (DBAdapter.KEY LAST NAME),
bundle.getString (DBAdapter .KEY EMATL),

bundle.getString (DBAdapter.KEY PHONE)
)i
break;

}
fillList ()

}
}
private wveoid fillList () {
Cursor cursor = mDb.getAllContacts();
startManagingCursor (cursor) ;
String[] from = new String(] {DBAdapter.KEY_ LAST_NAME};
int[] to = new int|[] {andreoid.R.id.textl};
SimpleCursorAdapter adapter =
new SimpleCurscrhdapter (
this, android.R.layout.simple list item 1, cursor,
from, to, 0);
setListAdapter (adapter):;
}

JInctunr 3.9: Knacc ContactFormActivity. java.
package learn.android.lab8;
import android.app.fctivity;
import android.content.Intent;
import android.os.Bundle;
import android.view.View;
import android.widget.Button;
import android.widget.EditText;
public class ContactFormActivity extends Activity |
private EditText mFirtsWame;
private EditText mMiddleName;
private EditText mLastName;
private EditText mEmail;
private EditText mPhone;
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public wvold onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;
setContentView (R. layout.contact_form);

mFirtsName = (EditText)
findViewById(R,.id. fNameField) ;

mMiddleName = (EditText)
findViewById(R.id.mNameField) ;

mLastName = (EditText)
findViewById(R.id. IlNameField) ;

mEmail = (EditText) findViewById(R.id.emailField);

mFhone = (EditText) findViewById(R.id.phoneField);
populateForm(getIntent () .getExtras());
Button okBtn = (Button) findViewById(R.id.btn ok);

okBtn.setOnClickListener (new View.OnClickListener () |
public wvoid onClick (View v) {

Intent data = new Intenti();

Bundle bundle = new Bundle();

bundle.putString (
DEAdapter.KEY FIRST NAME,
mEFirtsName.getText () .toString()
)i

bundle.putString |
DBAdapter.KEY MIDDLE NAME,
mMiddleName.getText () .toString()
)i

bundle.putString (
DBAdapter.KEY_LAST_NAME,
mLastName.getText () .toString()
)i

bundle.putString(
DBAdapter.KEY EMATL,
mEmail .getText () .toString ()
Vi

bundle.putString
DBAdapter.KEY PHONE,
mPhone.getText () .toString ()
)i

data.putExtras (bundle) ;

setResult (RESULT 0K, data);

finishi{);

T R -
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Button cancelBtn = (Button)
findvViewById(R.id.btn_cancel);

cancelBtn.setOnClickListener (new
View.OnClickListener () |

public woid onClick (View wv) |

setResult (RESULT _CANCELED) ;
finishi);

IR

}

crivate void populateForm(Bundle extras) |
if (extras != null) {

mEirtsMName.setText (extras.getString (DBAdapter.KEY FIRST
_NAME) ) ;

mMiddleName,setText (extras.get3tring (DBAdapter.KEY _MIDD
LE_NAME) ) ;

mLastName.setText (extras.getString (DBAdapter.KEY LAST N
AMEY) ;

mEmail.setText (extras.getString (DBAdapter .KEY EMAIL)) ;

mPhone.setText (extras.getString (DBAdapter.KEY FPHONE)) ;
}

B stoMm npumepe nepeonavaibHO OblIa OTKpBITa Da3a JaHHBIX H CO31aH
ak3eMIUsip DEAdapter. C noMoueo Merojga Fil1lList () BHOCATCA M3-
MeHeHHs B ©a3y JaHHbIX W oOHOBIseTcs CHHCOK ListView. DToT METO]
NEPBOHAYANBHO BO3BPAIIACT BCEC KOHTAKTHI M3 0Oasel jganuweix. Merton
StartManagingCursor () BO3IBpallacT yKa3aTelbk HA JaHHBIC H OTCHe-
HHUBAET, YT0OBlI Kypcop ObUI 3aKphIT. YTOOBI NMONYYHUTE HOBBIH CIIUCOK J1aH-
HbIX H3 ListView, HCIIOAL3YETCH CHHXPOHH3ALM: ¢ 0a30H JIaHHBIX.

Jluctunr 3.10: daiin manudecra DatabaseExamplehctivity.
<?7xml version="1.0" encoding="utf-8"7?>
<manifest
xmlns:android="http://schemas.android.com/apk/res/android"

package="learn.android.labg"

android:versionCode="1"

android:versionName="1.0" >

<uses-sdk android:minSdkVersicon="10" />

<application

android:icon="@drawable/ic_launcher"
android:label="@string/app name" >

16l



<activity
android:label="@string/app_name"
android:name=", Databaselxampledctivity"™ >
<intent-filter >

<action
android:name="android. intent.action.MAIN" />

<category
android:name="android. intent.category.LAUNCHER" />

</intent-filter>

<factivity>

<activity andreoid:name=",ContactFormActivity">
<intent-filter >

<action
android:name="Ilearn.android.lab8.CONTACT FORM"/>

<category
android:name="android. intent.category.DEFAULT"/ >

</intent-filter>
<factivity>
</application>
</manifest>

JInctunr 3.11: daiin KoHTEKCTHOTO MeHIO context menu. xml.
<?xml version="1.0" encoding="utf-8"7>
<menu
xmlns:android="http://schemas.android. com/apk/res/android" =
<item android:id="@+id/open"” android:title="Open"/>
<item android:id="@+id/edit" android:title="Edit"/>
<item android:id="@+id /add"” android:title="Add"/>
<item android:id="@+id /delete" android:title="Deleste"/>
</menu>

Jluctunr 3.12: OcHogHol (aiia 3anmycka npuioKeHus main. xml.
<?xml version="1.0" encoding="utf-8"7>

<LinearlLavyout
xmlns:android="http://schemas.android.com/apk/res/android"

android:layout width="fill_ parent"
android:layout height="fill parent"”
android:orientation="vertical" >
<Button
android:id="@+id//addBtn"
android:text="ADD RECORD"
android:layout width="wrap content”
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android:layout height="wrap content" />
<ListView
android:layout width="wrap content”
android:laycout height="wrap content"
android:id="@android:id/1ist"/>
</LinearLayout>

JInctunr 3.13: daiin pasmerkn GOPMBI KOHTAKTOB contact form.xml,
<?xml version="1.0" encoding="utf-8"7?>
<TablelLayout

xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"”
android:layout width="match_parent"”
android:layout height="match_parent">
<TableRow:>
<TextView
android:id="@+id/fNameLabel"
android:text="@string/firstName"
androild:gravity="right"/>
<EditText
android:id="@+id/fNameField"/>
</TahleRow>
<TableRow>
<TextView
android:id="@+id/mNameLabel"
android:text="@string/middleNams"
android:gravity="right"/>
<EditText
android:id="@+id/ mNameField"/>
</TableRow>
<TableRow>
<TextView
android:id="@+id/INameLabel"
android:text="@string/lastName"
android:gravity="right"/>
<EditText
android:id="@+id/INameField"/>
</TableRow>
<TableRowx>
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<TextView
androld:id="@#+id /'emaillLabel"
android:text="@string/email
android:gravity="right"/>
<EditText

</TableRow>
<TableRow:>
<TextView
android:id="@+id/phoneLabel™
android:text="@string/phone"”
android:gravity="right"/>
<EditText
android:id="@+id/phoneField"/>
</TableRow:>
<TableRow:>
<Button
android:id="@+id/btn_ck"
android:text="0k"
android:layout weight="0.5"/>
<Button
android:id="@+

android:text="Cancel”

i — T
d/btn_cancel

android:layout weight="0.5"/>
</TableRow>

</TableLayout>

Puc. 3.17. Ilpumepnsl ghopy npuioxcenus, HCROILIVIOWE20 0azy OauHbix
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3.5. PaspaboTka cepBucoB

CepBuc — 310 3a1a4a, KOTOpas BBINOIHACTCA B (DOHOBOM pekHMe Oe3
[IPSAMOI0 B3aUMOJAEHCTBUA ¢ noib3oBareieM. [pyroid KOMIIOHEHT NPHIIOKE-
HHUS MOMKET 3alyCTHTEL CEPBHC, M OH Oy/IeT NpoaomKaTk padboTatk B (POHOBOM
pPEKHUME, JIaKe eC/IH I0/1b30BaTellb NEPEKIYHUTCH Ha JPYTroe NPHIIOKEHHE.
Kpome Toro, KOMnoHEHT MOMKET BCTPOMTE B CEPBHMC CBOE C HUM B3aMMOJICH-
CTBHE U BBIMOJIHATH MEKIIPOLIECCHOE B3aUMOIEHCTBHE.

B obmem, cepeuc umeer jise (hopMBbI:

1. [lvex (started) — cepBHUC 3anylIeH, KOTja KOMIOHEHT MPHIOMKEHHA
(TakoH, Kak JAeATENBHOCTR) 3alyCKaeT €ro ¢ NOMOUIBK) BRI30BA METO/A
startService (). Ilocne 3anycka cepBHC MOKeT padoTaTe B (POHOBOM
peKHMeE Heolpele/leHHOe BpeMs (Moka caM ceddA He OCTAHOBHT), 1ake eCiTH
KOMITOHEHT, KOTOPBIH €ro 3anyCcTHI, OB YIaJIeH.,

2. Ceaz (bound) — cepBHC ABIAETCA «CBA3AHHBIM», KOTJ1a KOMIIOHEHT
[PHIOKEHNA BBIZOBET €0 CIOMOLIBH MeTola bindService (). laHHbin
CEPBHC MNPEAOCTABIACT KIHEHT-CEpBepHLIH waTepdeiic, KOTOpLIH MO3BOAAET
KOMITOHEHTAM C HUM B?EHMB,‘J,EHE’I’HDEH’[L, OTHPABJIATE 3alIPOCH], IIYYATE pe-
3YIBTATHI W AK€ BRIMIOJIHATE 3TH JICHCTBHA B pasIHYHEIX Npolieccax; padboTaer
710 TeX MOop, MOKA CBA3aH C JAPYrHM KOMIIOHEHTOM npuinokeHus. Heckonbko
KOMITOHEHTOB MOTYT CBA3LIBATLCA C OJHHM CEPBHCOM, HO TOC/E TOTO KaK OHH
BCE YIAJIAT 3TY CBA3b, CEPBUC OYIET yaaneH.

B cnenytomem npuMepe npoMUTIOCTPHPOBAH CHOCOD ACHHXPOHHOTO
BRIMIOJIHEHHUSA 3a1a4Hd ¢ [OMOLIBK CepBHCa, MyTeM CO3JaHHA BHYTPEHHETO
Kj1acca, KoTopelil pacimupser knace AsyncTask (puc. 3.18). JlanHstii Kiacc
MO3BOJAET BBIMOJIHATE 3a/1a4y B (DOHOBOM pemuMe 0e3 HeoOX0IMMOCTH
BPYYHYH 00padaTeIBaTh NOTOKH H 00pabdOTYHKOB.

Knacc DoBackgroundTask pacwupsier kiace AsyncTask, onpe-
7ensas TPH 0DIIHX THIIA:

1} doInBackground() — 2TOT METOI NPHHHMAaET Habop mapameTpoB
TEX THIIOB, KOTOpble ObUIM onpejelleHsl paHee. B 1aHHOM ciiyuae 10T
tin — URL. Metox BeinmosiHsercs B (pOHOBOM MOTOKE, MOITOMY B HEM
He J0JKHO ObITh HUKAKOIO B3aHUMOJEHCTBHUS C 3IEMEHTAMM I110J1b30Ba-
TeNLCKOro HHTepdelica. YToOwl y3HATE O XOA¢ BBIMOJIHEHHA 3a]a4H,
BbI3bIBACTCA METO publishProgress (), KOTOPBIA MO3BOIMT 00pa-
DOoTUMKY onProgressUpdate () nepenaBaTh W3MEHEHHS B T0JIb30-
BaTelbCKHil nHTepdelic. B naHHOM cilyuae BO3BpallaeMblil 3THM MeTo-
JA0OM THII — Long;

2) onProgressUpdate () — [AaHHBIH METOA HMMEET JOCTYN K
nmojab3opateabckoMy HHTEp(eiicy (Ul) M BeI3BIBaeTCA TNPH 3aMycke
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3)

Meroga publishProgress (). OH DPHHUMAET MACCHB BTOPOro
YKA3aHHOTO paHee Tvna (B JaHHOM ciaydae 1o THO Integer).
Henonsayiite 9310oT MeTOd, YTOOBI COOOIIMTE MOJB30BATEN O
pPE3yAbLTATaX BHINOJAHEHHA (HOHOBOH 3a1a4m;

cnPostExecute () — 3TOT METOJ BBI3BIBACTCA B IMOTOKE NMOIL30BA-
Tenbckoro uHTepdeiica (Ul) u 3amyckaercs, Koraa 3akOHYHT BBITIOJIHE-
Hue Merod doInBackground (). JlaHHelil MeToj) npuHUMaer apry-
MEHT TPEThEro YHHBEPCAIILHOIO THIIA, YKA3aHHOrO paHee (Long).

Jlna 3anmycka ceppHca HEODXOIHMMO CO3[aThk KIace ACATEIBHOCTH

ServiceExamplelctivity.java (nuctuur 3.14).

Jluctunr 3.14: Knace ServiceExampleActivity. java.
package my.namespace;
import android.app.hctivity;
import android.content.Intent;
import android.os.Bundle;
import android.view.View;
import android.widget.Button;
public class ServiceExampleActivity extends Activity
{
@0verride
puklic wvoid conCreate(Bundle savedInstanceState)
1
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main);
Button button = (Button) findViewById(R.id.btn);
button.setOnClicklistener (new View.OnClickListener ()

{

public wvoid onClick(View v)
{
startService (new Intent (getBaseContext (),
ServiceRun.class));
!
IR

JIucrunr 3.15: Knacce sanycka cepsuca ServiceRun. java.
package my.namespace;
import android.app.Service;
import android.content.Intent;
import android.os.AsyncTask;
import android.os.IBinder;
import android.widget.Toast;
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public class ServiceRun extends Service |

@0verride
public IBinder cnBind(Intent argl) {

}

return null;

@0verride
public int onStartCommand (Intent intent, int flags,

startld)

}

{

new DoBackgroundTask() .execute (30, 3);

return START STICEY;

private class DoBackgroundTask extends
AsyncTask<Integer, Integer, Integer> {

params) {

@0verride
protected Integer dolnBackground(Integer...

current+=step) |

current)

{

int totalTime = params[0];

int step = params([1l];

int counter = 0;

for (int current = 0; current < totalTime;
try {

Thread.sleep(step * 1000);
h
catch (InterruptedException e} |
e.printStackTrace();
}
counter++;
publishProgress (current) ;

}
return counter;

}
protected void onProgressUpdate (Integer...

Toast.makeText (getBaseContext (),
current [0] .intValue () +
" seconds elapsed",

Toast.LENGTH SHORT) .show():;

" times",

}
protected void onPostExecute (Integer result) |

Toast.makeText (getBaseContext (),
"The current progress was shown " + result

Taast.LENGTH_SHGHT].Shmwt};
stopSelf () ;
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Jlncrunr 3.16: @aiin manudecra npunoxkenus ServiceBExample
Activity.

<?xml version="1.0" encoding="utrf-8"7>
<manifest
¥xmlns:android="http://schemas.android.com/apk/res/android"
package="my.namespace”
android:versionCode="1"

android:versionName="1.0" >
<uses-sdk android:minSdkVersion=%"13" />

<application

android:icon="@drawable/ic_launcher"
android:label="@Estring/app _name" >

<activity
android: label="@string/app_name"
android:name=", ServiceExamplelActivity" >
<lntent-filter =
<action
android:name="android.intent.action.MAIN" />
<category
android:name="android. intent.category.LAUNCHER" />
</intent-filter>
<jactivity>
</application>
<service android:name=".,ServiceExample" />
</manifest>

& 5554.AND10 ESRNER x|

ServiceExample

Puc. 3.18. Hpumep 3anycka cepsuca
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3.6. TenechoHun u SMS

ITnardopma Android npenocraBnser APl mns Tenedonnn ¢ ueapo mMo-
HUTOPHHIa MOOMIIBHOH CBSI3H M IEpeiadu JaHHBIX, 4 TAKKE [03BOJISACT OT-
MpaBiIaTh H nonydars SMS-coobuenus.

Android API s renedoHHH npeiocTaBIseT NPHIOKEHHK JI0CTYI K
OCHOBHOMY anmnapaTtHOMY CTEKY TenedoHa, uTO MO3BOJAET CO3/1aTh CBOIO
CODCTBEHHYIO MPOrpaMMy J03BOHA MW HHTEIPHPOBaTh 00pabOTKY BBIZOBOB
H MOHHTOPHHI COCTOAHHA TE,]'[E[IJE}H& B ITPHITOGRCHHAX

JlncTunr 3.17: OcHOBHOH KJlacc [PUIIOKEHUS
ReceiveSMSActivity. java.
package my.namespace;
import android.app.Activity;
import android.os.Bundle;
//—-——import android.app.PendingIntent;
ff==—-import android.content.Intent;
import android.telephony.SmsManager;
import android.view.View;
import android.widget.Button;
public class RecelveSMSActivity extends Activity
{
Button btnSendsMS;
/**Called when the activity is first created.*/
@0verride
public void onCreate (Bundle savedInstanceState)
{
super.onCreate (savedInstanceState);
setContentView (R, layout.main) ;

btnSendsSMS = (Button)
findViewById(R.id.btnSends5MS) ;

btnSendsSMS.setOnClickListener (new
View.OnClickListener ()

{

public wvoid onClick (View w)

{
sendSMS ("5556", "Hello!");

b):
}
{f==—=—ocrnpaera SMS-cooBueHMA OpyIoMy YTCRpOMCTBY-—--
private void sendSMS (String phoneNumber, String message)
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SmsManager sms = SmsManager.getDefault();

ams . sendTextMessage (phoneNumber, null, message,
null, null):;

}

JInerunr 3.18: Knace nonyuarens coodbumenus SMSReceiver, java,
package my.namespace;
import android.content.BroadcastReceiver;
import android.content.Context;
import android.content.Intent;
import android.os.Bundle;
import android.telephony.SmsMessage;
import android.widget.Toast;
public class SMSEeceiver extends BroadcastReceiver
{
@0verride
public void onReceive (Context context, Intent intent)
{
//==--nonyueHHoe SMS-coobueHMe nepenasTca B—---
Bundle bundle = intent.getExtras():
SmsMessage[] msgs = null;
String str = "";
if (bundle != null)
{
//==--BO3BpaleHue nonydeHHoro SMS-coobwenma---
Obiject[] pdus = (Cbiject[]) bundle.get ("pdus"):
msgs = new SmsMessage[pdus.length];
for (int 1=0; i<msgs.length; 1i++)
{
msgs[i] = SmsMessage.createFromPdu((byte[])pdus[i]);
str += "SMS from" + msgs[i].getOriginatinglAddress():
str += ":";
str += msgs[i] .getMessageBody () .toString();
str 4= "\n";
}
//==-—oTofpakxeHue nonydeHHoro SMS-coobuenma---
Toast.makeText (context, str, Toast.LENGTH_SHORT) .show():
}
}
}
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B daiin Mmanudecra ReceiveSMSActivity Manifest.xml Tak-

He HEEIEI}{G,[[,HMEI ,[[{}EE.’;BHT[: CTPOKH-pA3spCllicHHA, KOTOPBIC MO3BOJARKOT TTOTY-
4aTh M OTOPABIATE SMS:

<uses-permission andreoid:name="android.permission.SEND SMS" />
<uses-permission andraid:name="andruid.permissimn,HECEIﬁE_SMS" /=

Jlnctunr 3.19: daiin manudecra ReceiveSMSActivity.
<?xml version="1.0" encoding="utf-8"7>
<manifest
xmlns:android="http://schemas.androlid,com/apk/res/android"
package="my.namespace"
android:versionCode="1"
android:versionName="1.0" >
<uses-sdk android:minSdkVersicon="10" />
<application
android:icon="@drawable/ic_launcher"
android:label="@string/app _name" >
<activity
android:label="@string/app_name"
android:name=", ReceiveSMSActivity" >
<intent-filter >

<action
android:name="android. intent.action.MAIN" />

<category
android:name="android. intent.category. LAUNCHER" /=
</intent-filter>
<factivity>
<receiliver android:name=".S5M5Receiver">
<lntent-filter>
<acticn android:name=
"android.provider.Telephony.SMS _RECEIVED" /=
</intent-filter>
</receiver>
</application>

<usSes-permission
android:name="android.permission.SEND SMS">

</uses-permission>
<uses-permission
android:name="android.permission.RECEIVE_SMS">
</uses-permission>
</manifest>

171



Ha CACOYIONIHX PHCYHEAQX MPCACTABICHRI CKPHHINOTERI IMPHIOMCHHA Ha

PA3HBIX IMYJIATOPAX MOOHJIBLHBIX Tene()OHOB, JEMOHCTPHPYIOIIHE NMPOLECC
OTHpaBKH U noaydyeHus SMS-coobimenns (puc. 3.19).

il

& 5556:4MD10 =0

15555215554: Hello!

@ 5554AND10 .

ReceiveSMS

Puc. 3.19. lpumep pabomer ¢ SMS-cootiyenuamu

Bonpockl ans camonpoBepku
Kakune uHCTpYMEHTBl HEODXOHMO YCTAHOBHTH, YT00LI pa3padarbiBaTh
MOOHMIIBHBIC TIPHAMKEHHA 1114 TiaTgopMel AHapoua?

UTo Takoe sMylnsTop MOOHMIIBHOI'O NPHUIOMKEHHS, 10YeMy W 3a4eM OH
HCToab3yeTca’

M3 KakHX KOMIIOHEHTOB COCTOMT AHIAPOHI-TIPHIIOKEHHET

Yro Takoe ynpaensomui (aiin B npunokeHun Anapouna’?

Kakue 00BbeKThl MOTYT HCIIOIB30BATLCS JIUIs Pa3pabOTKH M0JIb30BATEIb-
ckoro uaTepdeiica?
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3AKNIOYEHUE

B nacrosuwee Bpems B P@ gons MOOMIBHBIX YCTPOHCTB, IMOIEpPKH-
paroiux raatopmy JZME, coctasnser okono 70 %. B To Ke BpeMsa HHTEH-
CHBHO pa3BHBaKOTCHA HOBble MoOMILHBIE aTdhopmel (BlackBerry, Android,
i0S M T. 1.), OpHEHTHPOBaHHBIE HA GONEE MOIIHBIE MHOTO(YHKITHOHATBHBIC
YCTPOHCTBA, TAKHe KaK CMapT(OHLI 1 KOMMYHHKATOPBI, KOTOPBIE MOI'YT HC-
[MOJIB30BATHCA HE TOJBKO B LENAX KOMMYHHKALHHU W pa3BJICHYCHHH, HO U JUIA
BBIIO/IHEHHS Po(heCCHOHANIBHBIX 3a/1a4.

B 3aBucuMOCTH OT THIA MOOMIBHOTO YCTPOHCTBA M c(ephl NpPHMEHE-
HHst, MOryT ObITh pazpadoTaHbl paziiHuHble npuioxeHus. Hanpumep, QyHk-
[IHOHANBHBIE BO3MOKHOCTH MPOCTHIX TEJS(OHOB MO3BOJAIOT OPraHH30BaTh
ppekTHBHYIO 00pPaATHYH CBA3b ¢ NOTPEOHTENEM ¢ HCIOJb30BaHHeM SMS-
pacceuikd. [Ipunomkenus, opHeHTHPOBAHHBIC HA CMApT(OHLI, MOTYT BBICTY-
NaTh KAK MOOHIIbHBIE KIIMEHThI KOpHOPATHBEHBIX cered. Her HHUKaKHX CcOMHe-
HHI, YTO NMOTPEOHOCTE B Pa3sNIHYHBIX KATCTOPHAX MOOHILHBEIX NMPHIOKCHHH
5}-’&5’[' I[NOCTOAHHO YBCIIHYHBATBLCH, d {l]}"HICLI,HﬂHE]..‘IhH{}C'I'b MOOHIIBHBIX VCT-
poOHMCTB — pacmupAThed. Beneacrsue atoro paspaboTka NpHIOKeHHH 1A
MOOHJIBHBIX YCTPOHCTB elle Jojroe BpeMs OyIeT NepcleKTHBHBIM Harpae-
NIEHHEM pa3BHTHSA HHPOPMAIIHOHHBIX TEXHOJIOTHI.
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