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Cenbko E. B.

[TporpamMmupoBaHue MPUIOKEHUN 1151 MOOUJIBHBIX YCTPOMCTB IO/
ynpasyienneM Android. Yacte 1 / E. B. Cenpko — «JIutPec:
Cammzmar», 2015

Knura nocssimeHa pa3padoTKe MporpamMmm JJisi MOOMJIBHBIX YCTPOMCTB IO
ynpaBJieHHeM onepalnoHHon cuctembl Android. PaccmaTpuBaetcs co3nanve
MPUJIOKEHWH C UCTIONb30BAaHUEM CUCTEMHBIX KOMIIOHEHTOB U CiTy:k0 Android.
[TpuBeneHsl Oa30BBIE TaHHBIE O CTPYKTYpe MPHIIOKEHHH, 00 OCHOBHBIX KJIacCax U
UX MeToJax, COIMPOBOXK/aeMble puMepaMu Koaa. YacTs 1 comepKuT mecTh IJiaB,
OIMMCBIBAIOIINX OCHOBHBIE MPUHITUIIBI CO3AHMS TTPHIIOKEHHH, TTOTb30BaTEIbCKHIA
uHTeperic, MOTHOMOUMS MPUJIOKEHUH, a Tak ke 0a30Bble KJIacchl: Activity,
Intent, Fragment. Kuwura IIpeaHa3HavYeHa OJjis1 MporpaMMUCTOB, BIAACIOIINX
SI3BIKOM TMTPOTrpaMMHUPOBaHKS Java U jKeJlaloluX OCBOUTh HANMCAHWE TTPHIIOKEHHH,
padotatomux nog OC Android. Kaura sBisiercst mepeBoaoM 0OIeA0CTYITHBIX
OeCIIaTHBIX aHIJIOS3BIYHBIX MHTEPHET pecypcoB.Bo BTOpoil 4acTi KHUTH OymayT
paccmotpensl Hotudukanuu (Notifications), Broadcast Receivers, [Totoku

1 acuHXpoHHoe BhinoyiHeHre 3a1a4 (Threads & AsyncTasks), Onopernienus
(Alarms), paboTa ¢ ceTblo, rpadpvKa ¥ aHUMaIKs, YIIpaBJIeHHe TaueM U )KECTaMH,
ynpaBJieHre MyJbTUMeIMel, padoTa ¢ JaTIMKaMU, OTIpeie/IeHre MeCTOIOOKEeHU S
Y TIpUBSI3Ka K KapTaM, yIpaBjieHrue JaHHBIMH, a Takke Kiaaccel ContentProvider u
Service.

© Censko E. B., 2015
© JIutPec: Camusaar, 2015
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Coaep:xanue

OcHOBHEIE MPUHOMIIBI CO3AaHUA ITPUITOKCHUA
KoHer| 03HaKOMHTEBHOTO (hparMeHTa.
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EBrennii CeHbKO
IIporpamMmmMupoBaHne NPUJIOKEHUAN
IJIS1 MOOMJIbHBIX YCTPOMCTB MO/
ynpasJjienneM Android. Yacrs 1

OcHoOBHBIE IIPUHIOMIIBI CO3AaHUA NMPUJITOKCHU A

CHayasia Mbl IOTOBOPUM O YeThIpeX (hyHIaMEHTAJIbHBIX CTPOUTENBHBIX OJIOKaX, U3 KOTOPBIX
crpostcs Bce Android-npusioxkeHus. T OJIOKM peai30BaHbl B BUjle Java-KiaccoB. M nepBbiil u3
3TUX CTPOUTENBHBIX OJIOKOB — Kjlacc Activity. 9TO OCHOBHOH KJIacc, KOTOPbI BUASAT MOJIb30BATEIH
NIPH 3aITycKe MpuiIoXkeHus1. Activity pa3paboTaHbl C 1esblo oOecrieueHus: rpaueckoro mojb30Ba-
Tesbekoro nHrepgetica i GUI, 1 0HM TO3BONAIOT NOIB30BATENAM [IEPEJABaTh U NOIy4YaTh UHQOP-
MallvIo U3 MPUIOKEHUSI.

OcrayibHBIE TPU KOMIIOHEHTa paboTalOT «3a KYJHCAMH», TIOSTOMY OHU HE UMEIOT IOJIb30Ba-
TEJIbCKUX MHTEP(PENCcOB. DT KOMIIOHEHTHI BKJIIOYAIOT B Ce0s1:

Service 151 MOIIEPKKYM JUTUTENBHBIX WM paOOTAONIMX B (DOHOBOM PEXMME OIepaliuii;

Broadcast receiver — 151 IpOC/IyIIMBAaHKUSA U PEarupoOBaHUs Ha COOBITHSL, KOTOPBIE IIPOUCXOAAT
Ha YCTPOWCTBE;

Content provider, KOTOpPBIi MO3BOJISET HECKOJIBKUAM MPUJIOKEHUSIM XPaHUTh U OOMEHUBATHCS
JaHHBIMU.

[TpunoxeHns: 0ObIYHO CO3JAI0TCS U3 HECKOJIBKUX B3aMMOJEHUCTBYIOIIMX KOMIIOHEHTOB, KOTO-
pble 3amyckaeT Android, 4ToObl Bce padoTasio Kak HaJo. M KaxIplil U3 3TUX KOMIIOHEHTOB BBIIOJIHSET
cBou (pyHKIIMM B 9kocucteme Android. U, cienoBarenbHO, MIMEET CBOIO TOUYKY BXO/IAa U COOCTBEHHBIN
API. laBaiite B3IJITHEM Ha KaXAblid U3 STUX KOMIIOHEHTOB IO OTHOMY.

Bo-niepBrIxX, AaBaiTe NOroBOpUM 0 Kjiacce Activity. TOT KJIacc MPeJoCTaBIseT rpapuuecKui
uHTepelic nosb3oBaresiss U o0ecrieyrBaeT B3aMMOJIEHCTBUE C IMOJIb30BaTeNIeM Yepe3 3TOT MHTep-
(peiic. Kak npaBuio, Activity 10/KHA OAAEPKUBATh OHO KOHKPETHOE AEUCTBHUE, KOTOPOE MOJb30-
BaTesIb MOXET czenarh. Takoe JeiicTBue, Kak HaOop Tese()OHHOrO HOMEpa WJIM BBOJ KOHTAKTHOM
MH(OPMaLMH J151 OTHOTO YeJIoBeKa, U Tak jajee. XOTs celyac yxe MOsSBUINCh YCTPOUCTBA C 00JIb-
MMM SKpaHaMH, OCOOEHHO TUIAHILETH, ¥ TO, YTO MBI Ha3bIBAEM OJJHUM KOHKPETHBIM JEHCTBUEM,
KOTOpOE M0JIb30BaTeIb MOXKET CHIeIaTh, KOHEUHO, MOXKET U3MEHUThCs. Tenepp, B KauecTBe pUMepa
Activity, naBaiiTe B3IJIsIHeM Ha npuioxenue «Homeponaduparenb».
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Bbl HaBepHsika 3HaeTe, yTO NpuioxeHne «TenedoH» MOKET OTKPBHITh MOJIb30BaTEIbCKUI
uHTepdelic ¢ HecKOMbKUMHK BKIIagkamu. OHa — uist Habopa HoMepa TeliehoHa, OHA — JIJIS CITUCKA
BBI30BOB, OJIHa — J1J11 KOHTakTOB. B Android 4.2 uCXOnHBIA KO 3TOr0 MPWIOKEHUS (PAKTUYECKU
SIBJISIETCS] YACThIO0 PUJIOKeHUs « KOHTAaKThbD».

Crnenymomumii KOMIIOHEHT — 3TO KJiacc Service (cepBuc). B ommume ot Activity cepBUCHI BBIIION-
Hs110TCsI B hOHOBOM peskrMe. [109ToMy HEeT HeOOXOIMMOCTH B IOJIb30BATENILCKUX UHTEpdericax. Bme-
CTO 9TOTO CEPBUCHI UMEIOT [IBe INaBHbIe 1iesu. [lepBoe — OHM MOT'YT BBINIONHSTD AJTUTENbHbBIE ONepa-
LIMM, KaK MPaBUIO, OTIEIBbHO OT OCHOBHOIO MOTOKA MOJIb30BaTeNbCKOro uHTepdeiica. M BTopoe —
OHM 00ECTICUNBAIOT B3aUMOJEHUCTBUE PA3JIMUHBIX ITPOIIECCOB [Isl OOMEHA JTaHHBIMH.

Jnst mpumepa aBaiite B3IIsiHEM Ha npusioxenue «Mysbika». [Ipunoxenue «Mys3blka» uMeeT
HECKOJIKO Pa3JIMYHBIX SKPAHOB MOJIb30BATEILCKOrO UHTEepderica, KOTOpble MOKa3bIBAIOT, HAIPH-
Mep, Ballll My3bIKaJibHble 3anicu. [loka3aHpl ECHU B UCHIOJIHEHUU OJHOTO apTUCTA, TIO3BOJISISE BaM
BBIOpATh OAHY MECHIO JAHHOTO UCTIONHUTEISI ¥ POUTPaTh 3Ty MECHIO.
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I'he Gap Band
1 album

) Simon & Garfunkel
1 album

The Smiths
1 album >

( South German Madrigal Choir Consor..
1 album

Stevie Ray Vaughan & Double Trouble
1 album

) Teddy Pendergrass

1 album

Van Halen
1 album

Bigmouth Strikes Again [Live] D
The Smiths

= 2=

Ternepp, eciy BbI 3aITyCTUTE BOCIIPOU3BEACHHE IIECHU, HO 3aTEM PEIINTe BEPHYThCS M TIOCMOT-
PEeTh, KaKue elle eCTh IECHU TAHHOTO UCTIOJTHUTEJISI WJIH, €CJTU BBl XOTUTE CIIeNIaTh YTO-TO COBEPIIEHHO
Apyroe, HAIpUMeEpP MPOBEPUTH NEKTPOHHYIO TTOUTY, TO Bbl, BEPOSATHO, HE 3aXOTUTE YTOOBI IIPH STOM
BOCITPOM3BEIeHHE MpeKpaTuiiock. Android 06ecneduT 3To ¢ MOMOIIBI0 CEPBUCA, YTOOBI MY3bIKa MTPO-
JOJIKaJla UTPaTh, TIOKA BB TPOBEPSIETE MOYTY.

Crnenyronmii KOMIIOHEHT — 3To Broadcast receiver (IpUeMHHMK COOOIIEHWA W COOBITHIA).
Broadcast receiver «ciymaer» u pearupyeT Ha coObitus. M, Mo cyTH, OH UrpaeT posib MOANMUCIMKA
B MOJIEINTN «ITyOJIMKAIMS-TIOIIACKa> .

B Android coOwiTrs ipeicTaBieHs KiaccoM Intent. O HeM MBI TOrOBOPUM MOIPOOHEE HEMHOTO
nosxe. «M3narenmu» cozaaiot 3ToT Intent 1 3aTeM pacchUIAIOT €ro, UCTIONb3Ysl CIIEIUATbHbIE METOMbI,
Kak Obl oTripaBisis B 3¢up. danee ero mpuHuMaet Broadcast receiver, KOTOpBIA U TOAIKCAH HA 3TOT
KoHKpeTHBIH Intent. 1, mpuHsB Intent, OH MOXET OTpearnpoBaTh Ha MPOU3OIIEIIee COObITHE.

[Tpumep npuiokeHus1, KOTOpoe HCrob3yeT Broadcast receiver — mpusoxkeHue s oOMeHa
cooOrmreHusiMu. [laBaiite MmpeacTaBuM, 4TO KTO-TO XOYeT OTIpaBUTh MHe SMS-cooOmenue. SMS-
coo0meHue OyJeT CO3AaHO U OTIPABIICHO Yepe3 TeJae(pOHHYIO CETh M B KOHEUHOM CUYETe TOCTUTHET
moero Tesiepona. M korga ato npousoiaer, Android BHICTAaBUT 3HAYOK YBEIOMJICHHUS B MAHEIU yBe-
JOMJIEHHWI, KOTOPBII JaCT MHE 3HaTh, YTO JIJISI MEHs MPUIIIO coodienre. Ho BbI, KOHEUHO, HUKO-
rJa He MOXeTe TOYHO 3HaTh, B KAKOW MOMEHT BBI MOJTy4nTe Takoe cooOmenue. [Toatomy Android
MMeeT HEKOTOpOoe MpOorpaMMHOE 0OecrieueHre, KOTOpOe MPOCTO «CUAUT» M <«KIET» KOraa MpuaeT
SMS-coobmienue. Y korma OHO MPUXOAMT, STO MPOrpaMMHOe odecrieueHre nepeaaet B a¢up Intent
SMS_received. U ects emie oqun Broadcast receiver, kotopsiii ciymaer 3ToT Intent SMS_received,
Y OH, MOJTy4YUB 3TOT Intent, 3amycTUT CEpBHC, KOTOPBIH 3arpy3uT U COXpaHUT BXoasimee SMS-coo6-
IIEHYE.

[Tocnennuit komnoneHT — 310 Content provider. Content provider no3BosIeT MPUIOKEHUAM
XpaHUTh U oOMeHMBaThcsl JaHHbIMUA. Content provider wicrionb3yeT uHTepdeiic, MogoOHbIN 6a3am
JaHHBIX, HO OH OOJIbIIe, YeM mpocTo 6a3a gaHHbx. Hanpumep, Content provider cMoxet oOpadaThI-
BaThb CBSI3U MEX/1y MporieccaMu. Tak 4To MpHIIoKeHus1, padOTaIOIIKE B OTIENIBHBIX ITPOIIECCax, MOTYT
B3aMMOJICICTBOBATh M OOMEHUBATHCS TAHHBIMH Oe301acHO U Jierko. [prioxenue «bpaysep» sBis-
€TCsl OJIHUM M3 TIPUMEPOB NpujioxkeHui, ucronp3yiomux Content provider. Eciu 3amyctuth «bpay-
3ep» M HaKaTh HA 3HAUOK PSIJIOM C aJpECHOM CTPOKOW B Opay3epe, OTKPOETCSl CIIMCOK 3aKJIaJOK M
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COXpaHEHHBIX aJIpecoB BeO-CcalTOB JIJIs1 OBICTPOro jocTyma B OymymieM. Koraa mosib3oBatesb 100aB-
JISIeT OJJHY M3 3TUX 3aKJIAJIOK, Opay3ep coxpaHsieT ee B Content provider.

Ecmu nocmotpers Ha npocreiiiee npuioxeHne «Hello Android», Mbl yBUIUM BCEro OgHY
Activity. Ho mbI Oynem paccMaTprBaTh Oosiee CI0KHbIE TIPHIIOKEHH I, B HALIIEM ClTydae, BKJTIoYalolee
B ceOs Be Activity. M, KOHEUHO, KaK Bl TIOHMMaeTe, eCIi MOKHO UCIIONb30BaTh ABe Activity, TO
MOXHO J100aBUTh U TPETHIO, U YETBEPTYIO U TaK Jlajiee — MPOCTO OyzeT OOJbIIIe OTHOM.

Hanpumep, npunoxenne «MapLocation» oqHUM U3 BUJIOB Activity O3BOJISIET M1OJIb30BATENIO
BBECTHU MOYTOBBIN ajpec. Ita Activity UMeeT KHOIIKY, KOTOPYIO TOJIb30BaTe/ b MOKET HakaTh, KaK
TOJILKO OH BBEN ajpec. M, HaxkaB Ha 3Ty KHOIIKY, 3allyCTUTh BTOpYyIO Activity — «Google Maps»,
KOTOpasi MPeJCTaBIsAeT COO0M KapTy, OTHEHTPUPOBAHHYIO HA apec, KOTOPHIN MOIb30BaTENb TOJBKO
YTO BBEIL.

Crenyromias cxema MoKa3bIBaeT MPOLIECC HAITMCAHUS U ITOCTPOEHU prioxkeHuii o Android.

Android Package (.apk)

dex resources
files arsc ADB

L. Signing —

Device or
Emulator

Compilation
and Packaging

Android

Project uncompiled

resources

AndroidManifest.xml

Bo-niepBbiX, Bbl cO3/1a€Te UCXOAHBIN KO U KOJI PECypCOB, KOTOPbIE COCTABIISIOT MPUIOKEHHE.
Hanee, BBl KOMITMJIMPYETEe UCXOAHBIN KOJ M IOTrOTaBJIMBAETE CBOU pecypchl. Pe3ysbraTtoM 3Toro mara
spisiercs nakeT Android uiu APK, KoTopbIil siBiIsIeTCs MCoNHsIeMbIM haiiiom ripriokenus. Jlanee
APK moammiceiBaeTcst TppoBOi MOANMCHIO, YTOOB MACHTU(HUIIMPOBATh BaC Kak pa3pabOTUnKa H,
Hakonell, APK ycraHaBnmBaeTcst Ha yCTPOMCTBO WJTH MYJISITOP Y 3aITyCKaeTCsl.

Bame yyactue B mporiecce cOOpKH Kak pa3padOTuMKa, Kak MpaBUJIO, BKIIIOYAET CIEIYIOIIIe
YyeThlpe 11ara:

* OIpefieieHUue PeECypCoB;

* peanu3alus KJIACCOB MPUIOKEHUS;

* YIAKOBKa MPUJIOKEHUS;

* YCTAaHOBKA U 3aIlyCK MPUJIOKEHHs, B YACTHOCTH 7151 TECTUPOBAHUS U OT/IAJKU.

[ar 1, onpenenenue pecypcos nputokenus. [Iprnoxenns s Android 6osbiiie, YeM mpocTo
UCXOMHBIA Ko OHM BKJTIOYAIOT B ceOs1 HICXOHUKH, TaKue Kak (haiiybl tefiayTa (layout — pa3mMerneHue
HAa9KPaHHBIX JIEMEHTOB: KHOIIOK, TIOJIEH BBO/IA M T. /I.), CTPOKOBBIX KOHCTaHT, N300paXeHn !, MEHIO,
aHMMAal1 U MHOTO€ JIpyroe. YIpaBjeHUue pecypcaMu OTAEIbHO OT IMPUJIOKEHUs UIMEET HECKOJIBKO
MPEUMYIIECTB, OHO U3 KOTOPBIX 3aKJII0YAETCS B TOM, UTO Bbl MOXKETE JIETKO U3MEHUTDb 3TU PECYPChl
0e3 N3MeHEeHHsI U TIEPEKOMITUIISIIIAY UCXOTHOTO KOfIa TIPHIIOKEHUSI.

OnuH pacpocTpaHeHHBIN THIT peCcypcoB — strings (cTpoku). B Android cymecTByer Tpu Tuna
CTPOKOBBIX pecypcoB. OTIeNbHbIE CTPOKU — Strings, MaCCUBBI CTPOK — arrays U (hOpMbl MHOKECTBEH-
Horo uucia — plurals. CTpoku U MaccuBbI CTPOK JOBOJIBHO MOHSTHBI, 1aBaiiTe MoropopuM o plurals.
Plurals B OCHOBHOM — 3TO MacCHBBI CTPOK, KOTOPbIE MOT'YT HCIIOIb30BAThCSI, YTOOBI BBHIOPATH OTpe-
JeJIeHHbIE CTPOKH, CBSI3aHHBIE C ONpe/IeIeHHON BETMYMHOM (KOIMYECTBOM), HAITPUMED, OJJHA KHUTA
WIX IB€ KHUTH.

Crpoku 00bIYHO XpaHsTCs B Xml-haiiiax B Katayore npuioxeHus res/values. CTpoka MOkeT
BKJTI0YATh (hopMaTrpoBaHue M MH(POpMalmio o cTuisx. Takue Bemm, kak HTML-teru, Hanpumep.
OCHOBHBIM TPEUMYIIECTBOM XPAaHEHHUsI CTPOKOBBIX KOHCTAHT B (paiijie pecypcoB sIBJISIETCS MPO-
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CTOTa UHTepHAIMOHaIM3aMi Android-npuIoKeHuw, T. €. X MePeBOjl Ha MHOCTPaHHbIe s3bIKU. Eciin
Bbl XOTUTE CO3JaTh IPUJIOKEHNE, NIEPEBEIEHHOE Ha HECKOJIBKO pa3HbIX S3bIKOB, TO PEKOMEHYeTCs
BBIOpATh SI3BIK TIO0 YMOJYAHUIO — QHTJIMMACKHUIA M TOMECTUTh CTPOKM HA aHIJIMICKOM sI3bIKe B Xml-
paiin strings B Mamnky pecypcoB, UCIIONb3yEMYIO 110 YMOTYaHUIO — res/values. A ¢aiiyibl co CTpoKaMu
Ha JIpPyTUX 3bIKaX — B COOTBETCTBYIOIIME NAIKK, HAIIPUMEP, 1Sl PyCCKOTo sI3bIKa — B res/values-ru,
i ppaHiy3ckoro — B res/values-fr, Hemenikoro — B res/values-de u Tak jasee.

strings.xml 2% | (O] strings.xml

2 <resources

3 <string name="show_map_string”>Show Map</string>

- <string name="location_string”>Enter Location</string>
§ resources>

strings.xml Q| stringsxml &%

<?xml version="1.8" encoding="utf-8"7?>

>

<string name="show_map string">Mostra la mappa</strin

r+ 00

strin

>

g

......

Bo Bpemsi koMnuIsIUKM NMPUJIOKEHUST aBTOMAaTUUECKU reHepupyercs kiacc R.java. Java-kon
ucnonb3yeT R-kiace A goctymna K pecypcam.

Hakownen, npyrue ¢aiiibl pecypcoB MOTYT CChLIATHCS HA CTPOKU, KOTOPBIE BbI ONPENIENNIIN KaK
@string/string_name. BbI Takke MOXeTe MOJTyIUTh JOCTYII K 3TUM CTPOKAM U3 java-KoJa, HO Ha 9TOT
pa3 BHI Aenaere 3To Tak: R.string.string_name.

Hpyroii Bug pecypca — Layout wim aiin neriayra. Layout-cpaiin onpezaensier Ha 4to Oyger
MOXOX TOJIb30BaTENILCKUI MHTEPGENC AT KaKAO0N JacTh (KaKAO0ro SKpaHa) BaIllero MprIIOKeHHsI.
Otu ailyibl Tak K€ 3amrcaHbl B Xml, HECMOTPSI Ha TO, UTO HEKOTOPbIE MHCTPYMEHTHI IO3BOJISIOT BaM
CO3JaBarth JieilayT BU3yaJIbHO, BPYUYHYIO, M 3aTEM 3TH UHCTPYMEHTBI CreHepUpyIoT xml aj1s1 Bac.

K npumepy, Eclipse co3maer Layout-caiinsl B katanore res/layout Barero npusoxeHus. 1 Bot
MOKeTe Toy4yuTh JocTyn K Layout B Java kak R.layout.layout_name. Tak e BbI MOXETe MOTYYUTh
noctyn Kk Layout B apyrux ¢aitax pecypcoB kak @layout/layout_name.
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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