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BBenenue

B nHacrosiee BpeMs omepalmoHHas cucrema Android sBisercs, mo-
BUIMMOMY, CaMOII IIOITYJIAPHOII IIIaTdOPMOII AT MOOVIIBHBIX YCTPOJICTB.
MHuoroo6pasue 1 LIMPOKOe pacIpoCTpaHeHMe CMApT(HOHOB U ILTAHIIIe-
TOB Pas3IMYHBIX IIPOM3BOAMTeINe, QYHKIMOHMPYIOIINX IO YIIpaBIIeHN-
€M TaHHOI TIaT(QOPMBIL, CTUMYJIMPYeT POCT PhIHKA MOOMIIBHBIX ITPIIIOKe-
HMIL, HeJlas HaBbIKK paspaboTku mox Android BecbMa BOCTpeGOBaHHBIMU B
COBpPEMEHHOM MUpe.

[lenplo HacTOAIEro IMOCOOMS fABJIAETCA BBedeHNe B pa3paboTKy Mo-
OVUIBHBIX MPIUIOKEHUIT I onepauyoHHoi cucremsl Android. Ilpu stom
CTIJIb M3JIOKEHNA MaTepyajla OPMEHTUPOBAH He Ha OXBAaT CPeICTB U MH-
CTPYMEHTOB, IpefocraBiseMsix APl nannoi niuardopMsl, a Ha 00bACHe-
HIIe OCHOBHBIX IIPMHIMIIOB U JeMOHCTPAIIIO KOHKPETHBIX BO3MOKHOCTEI
Ha IIpaKTHUKe.

ITepBas riaBa ABIAeTCA BBeleHMeM B IuIaTdopMy. B Heil omuchIBaroTCs
cpencTBa pa3paboTKM, OCHOBHBIE KOMIIOHEHTHI, CIIOCOOBI CO3MAHMA, KOM-
IS ¥ pa3BEPTHIBaHUA IIpoeKTa. BTopas riaBa mocsdineHa akKTUBHO-
CTM — OCHOBHBIM CTPYKTYpPHBIM Giiokam Android-mpuio)xeHnit, oTBeT-
CTBEHHBIM 32 B3aIMOJEIICTBIE C ITOJIb30BaTesIeM. TpeThs IIaBa LeIMKOM
IIOCBSIIIeHA PACCMOTPEHNIO IIpUMepa MPIUIOXKEHN, OCHOBAHHOTO Ha ap-
xuTekTypHoM I1abimone MVC. [lanHas riiaBa 3akaHuMBaeT BBOIHBIN OJIOK,
VIUTIOCTPUPYS Ha IIPAKTHKe CBeeHM U3 ABYX IIePBBIX IJIaB IOCOONA.

Crenyrolue TpuU IJaBBI ITOCBAILEHBI COOTBETCTBEHHO KOMIIOHEHTAM-
BUDKeTaM ILIAT(OpMBL, paboTe ¢ pecypcaMi I cIIocobaM XpaHeHUs JaH-
HbIX. [laHHBIE TeMBI COCTABJAIOT MUHUMYM MaTepuaja, HeoOXOXMMOTO
n06omMy paspaborunky npuinoxernit ais mwiargopmer Android. Cegpmasn
IJIaBa, KaK ¥ TPEThs, CONEePKIT JOCTATOUHO OOIINPHBII IIPUMep, CBA3bIBA-
IOLIMIT B e{MHOE LIeJI0e MaTepyall BCeX IpebIAYIIIX IIIaB.

ITocnenHue gBe INIaBBI IOCBAIIEHBI 00JIee CIIOXKHBIM BOIIPOCAM paspa-
GoTky mputoxeHmit mox Android: acCMHXPOHHOMY BBIIIOTHEHMIO M IIPO-
BaliepaM KOHTEHTA.



1. OcHOBBI pa3pabOTKU MPUIIOKEHHU U
mirst OC Android

1.1. Android SDK. Android SDK — 3ro HaGop MHCTPYMEHTOB, I103-
BOJIIIOLIMX OCYILECTBJIATh paspaboTKy NPMIOKEHMII IS IIaT(opMbl
Android. B ero cocraB Bxogar 6mOIM0TEKN, IIPEIOCTABIISIOIINE IIPOrPaM-
mucry API mnardopmsr Android, yruantel mis cosgaHus u cGOpKU mpu-
JIOKEHUI, yIIpaBieHuss 00pa3aMy BUPTYaJIbHBIX YCTPOJICTB U BBIIIOJTHE-
Hus apyrux pevictBuii. Android SDK pacmpocrpansercs OecruiaTHO [t
BCEX OCHOBHBIX ITIaTGOPM I MOKeT OBITh 3arpykeH c caitra Google: http:
//developer.android.com/sdk/index.htmi.

Android SDK He comep:XuT KOMIWJISATOpa S3bIKa Java, II03TOMY IS
kommuranuy Android-npmioxeHnit HeoOXOOUM TakKe HaGOp MHCTPY-
menToB Java Development Kit (JDK). ITocienuss Bepcus JDK ot kommannu
Oracle moxxer 6bITh 3arpysxeHa c caiita Oracle mmo ampecy http://www.oracle.
com/technetwork/java/javase/downloads/index.html.

Jnst yoporiteHus paspaboTKy MOKeT ObITh MCIIONb30BaHa OHA U3 MH-
terpupoBaHHBIX cpex (Intergrated Development Environment, IDE). B xa-
CTosIIIIee BpeMsI ITOoepKKa paspaborku mox Android nmeercs Bo Bcex oc-
HOBHBIX cpefax paspaborku s Java, B Tom uncie Intelli] IDEA, NetBeans
u Eclipse. Cireqyer ormernts, uro Hanmuune IDE He siBisiercst o6s3arens-
HBIM I pa3paboTKM, ITOCKOJIBKY BCe HEOOXOAMMbIe [JIs COOpKM M pas-
BEPTHIBAHUS IIPUJIOXKEHNS OTIEPALIT MOTYT OBITh BBHIIIOJHEHBI CPENCTBA-
MU KOMaHIHO cTpoku. Hacrosiiee mocoOue He mpearnoiaraer MCIoiIb3o-
BaHMA KaKoif-116o KoHkpeTHoI IDE.

1.2. Menemxkep naketroB Android SDK. Android SDK noxgnepsxnsaer
paspaborky nox Bce odpurmanpuble Bepcuu mardpopmsl Android ¢ mcmoss-
30BaHIEM MHO)KECTBA OMOIMOTEK, BKIIOUAs MHOTE OMOIMOTEKN CTOPOH-
HUX pa3paboTunkoB. [J1s1 yIipaBieHns MakeTaMi, 06ecIeunBaoIIMI pas-
paboTKy ¢ UCIIONB30BAHMEM NAHHBIX OMOJOTEK, MCIOIb3YETCs YTUIINTA
android. Eé mosxHO HaiiTu B mogkaraiore tools BHyTpn; karanora SDK.

Yrunura android nmogmep:xuBaeT Kak mHTepderic KOMaHIHON CTPOKI,
Tak ¥ rpaduueckuii nHTepdelic moxpzosareis. [[nsa ynpasmeHus 6ubnmo-
TeKaMII 1[e1IecO00pa3Ho MCIIONb30BaTh rpaduyeckuil uHTepderic, ToCTyn


http://developer.android.com/sdk/index.html
http://developer.android.com/sdk/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html

K KOTOPOMY MOYKHO ITOJIYUUTb, 3aIlycTuB yTmnty android Ge3 mapamer-
pos. ITocie crapra Ha 9KpaHe 0TOGPaXKAETCS CIMCOK ITAKETOB, COMEPIKALLIIT
KaK yCTaHOBJIEHHBIE B CHUCTeMe ITaKeThl, TaK M ITaKeThl, JOCTYIIHbIE MJIST
ycTaHoBKH. [l yCTaHOBKM HEeOOXOAUMBIX ITaKeTOB HEOOXOAMMO BbIOpATH
uX B 00LLleM CIIVICKe U Ha)kaTh KHOIKY «Install ...packages». ITocie mpuHs-
TV JIMLIEH3UY HAUHETCS 3arpy3Ka BEIOpaHHBIX IIAKeTOB 13 ceTy IHTepHeT
M X YCTAQHOBKA.

[TakeTsI B CIIMCKe CTPYIIIMPOBAHBI 110 BepcusM Iutatdopmsl Android.
Kaxxmast Bepcus mnatdopMbl MMeeT JBOMHYI HyMepalyio: «KOMMepye-
CKYIO» U «BHYTpeHHIOI0»: HanpuMep, Android 4.0.3 coorBeTcTByeT API 15.
[TepBbIl TUII HyMepauuy MUCIIONb3yeTcs Ui 0003HAUEHMs ITONIEPsKKIL
BO3MOXKHOCTEI IUTaTGOPMBI YCTPOIICTBAMIY Ha PBIHKE, TOIIa KaK B IIPOLIeC-
ce paspaboTKY IIPIIIOKEHMIT IIOBCEMECTHO JICIIOIb3yEeMbIM SBIISIETCS BTO-
POJI THII HyMeparL.

B xaxmoit 13 TPYIII B CIIMCKE COAEPKaTCs CIeTyIOIye 9JeMeHThI: OC-
HOBHOI Ha6op API 1151 pa3paGoTKy IPUIIOKEHNII IO JAHHYIO IUIAT(GOpMY
(SDK Platform), mpumeps! mpuosxeunit (Samples for SDK), noxymenTarmst
"a API (Documentation for Android SDK), ncxomtpie TeKCTbI OUOIMOTEK
mnatgopmsl (Sources for Android SDK), 06pa3sl BUPTyalnbHBIX YCTPOIICTB
Ut pasnnmuHbIx apxutektyp (ARM EABI v7a System Image, Intel x86 Atom
System Image u npyrue). Kpome Toro, B crimicke MOTYT OBbITB IIpeqCTABIEHBI
OMOIMOTEKY CTOPOHHUX pa3paboTUMKOB, B TOM UNCIIE IIpeHA3HAUEHHbIE
IUISL OIIpeNeJIEHHOrO0 Kiacca ycrpolicts (Hanpumep, Google TV Addon).

Jnst Toro uro6sI HauaTh paspaboTKy, HEOOXOAMMO YCTaHOBUTH OCHOB-
Hoit Habop 6ubnnorex (SDK Platform), o6passl BUPTyaIpHBIX YCTPOIICTB
(System Images) [yt KOHKpeTHOII IIaT(QOPMBL, a TakKe o6 HaGop MH-
CTPYMeHTOB, He IpuBsi3anublil K Bepcun API (Android SDK Tools, Android
SDK Platform-tools B rpymme Tools). OcTanbHble MaKeThI ABIAIOTCA HEOOsI-
3aTeJIbHBIMIL.

1.3. Co3manue npoekta. Co3gaTh H1abI0H I HOBOTO IIPOEKTA MOXK-
HO cpeacTBamMy yTuiauThl android, onmcanHoi B IpebIayIleM paspele.
J71st aTOTrO MCIONB3yeTcs MHTEpdeic KOMAHIHON CTPOKI, HapumMep: b

android create project ——target android—15 ——name HelloWorld \
——path HelloWorld ——activity MainActivity \

! PexomeHnpyeTcs BKIIOUATh MyTH K moakaranoraM tools u platform-tools karasora, conep-
xkatrtero SDK, B mepemennyo okpyskenust PATH. 91o mosBout BeI3bIBaTh yTuuiuTy android
¥ ApYTHe MHCTPYMEHThI KOMaHIHON CTPOKM 0e3 yKasaHMs IOJIHOTO IyTH — TaK, KaK 3TO
ClIeJIaHO B IIPUBEJEHHOM IIpUMepe.



‘ ——package ru.ac.uniyar.helloworld

HasnaueHne Kiroyeit IpuBeqEHHO KOMaHIbI:

--target — mpeHTHUKATOp IIATHOPMBI, IS KOTOPOI CO3HAETCS
IPOEKT (CIIMCOK BCeX HOCTYIIHBIX IIAaThOPM OIIpefesseTcs HabopoM
ycraHOBIeHHbIX TakeToB Android SDK u MoskeT ObITh IOy YeH C 110-
Mmoiipio komaHas! android list target);

--name — MM CO3/1aBa€MOTO IIPIIIOKEHMS;

--path — yTh K KaTaJory co3{aBaeMOTO IPOEKTa;

--activity — 1M ITaBHOT aKTMBHOCTY CO3JjaBaeMOro IIpoeKTa (Co0T-
BeTCTBYeT IJIaBHOMY 9KpaHy IIPMIOKEHN; 6ojlee MIOAPOOHO aKTIUB-
HOCTY PacCMOTpPEHEI B IJIaBe [);

--package — MM KOpHEBOTO IIaKeTa CO3aBaeMOro IIPMIIOXKEHUT
(Bce KJ1acchl CO37jaBaeMOro IIPIUIOKEHN OyAyT pasMelaThCsl BHYT-
PM JAHHOTO MTaKeTa).

1.4. Crpykrypa mpoekra. B pesynprare BBIIIOJIHEHWsS KOMAaHIBI M3
MpeIbIAYIIEro MyHKTA B TEKyIlleM Katajore OyaeT CO3[aH KaTalor Ipo-
exra ¢ umeneMm HelloWorld, comepsxammmit cienyromme ¢aiiibl 1 KaTaaoru:

AndroidManifest.xml — ¢aitn manudecra (6osee MOIPOGHO
em. . [L.5);

build.xml — c6opounsi daiir ant;

ant.properties, project.properties, local.properties — daiiisr kondpu-
rypauuu ant;

SIc — KaTaJjorT, COMep Kal{Mil ICXOMHbIE TEKCTHI IIPUIIOKEHNS;

res — KaTaJIoT, COep Kalnit ailibl pecypcoB (pecypchl paccMOTpe-
HEI B T1aBe ff).

1.5. ®aitm maHu@ecra. daitn AndroidManifest.xml sBnsercs rias-

HbIM

KoHpurypaunosHssM ¢aiuiom Android-npitoxenus. OH COREPKUT

onpefeIeHNs BCeX KOMIIOHEHTOB, 113 KOTOPBIX COCTOUT IIPUIIOKeHMe, OTII-
CBIBAaeT CIIOCOOBI B3aMMOEIICTBIUA MEXAY HUMI, YCIOBUSI COOPKU IIPOEK-
Ta, IIpaBa JOCTyIIa K Pas3IM4YHbIM pecypcaMm 1 T. I. Hipke npusenén npumep
mpocreiinrero ¢ariia MaHudecTa I OIUCAHBI €0 OCHOBHbIE KOMIIOHEHTBL.

<?xml version="1.0" encoding="utf—8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"

package="ru.ac.uniyar.helloworld"
android:versionCode="1" android:versionName="1.0">
<uses—sdk android:minSdkVersion="15" />



<uses—feature android:name="android.hardware.location" />
<uses—permission
android:name="android.permission.ACCESS_COARSE_LOCATION"/>
<uses—permission android:name="android.permission.INTERNET"/>
<application android:label="@string/app_name"
android:icon="@drawable/ic_launcher">
<activity android:name="MainActivity"
android:label="@string/app_name">
<intent—filter>
<action android:name="android.intent.action. MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent—filter>
</activity>
</application>
</manifest>

KopneBsiM anemenToM daiina MaHuecra SBiseTcs seMeHT <manifest>
co cienyronymy arpubyramu: package (1M KOpHEBOro ITakeTa IIPIIIOKe-
Hus), android:versionName (2oMep BepCuy IPUIOKEHIS, KOTOPBIIT MOXKET
BUJETH IT0osb30BaTelb), android:versionCode (BHyTpeHHMIT HOMED BepCUU
MIPUIIOKEHIS; ICTIONB3YEeTCsI IIpY OOHOBIIEHMM IIPVIIOKEHIIT, YCTaAHOBJIEH-
HBIX Ha YCTPOJICTBE).

Inement <uses-sdk> omnpenensier Bepcun SDK, koropbie MOTyT OBITH
MICIIOJIb30BaHBI I COOPKM ITpoeKTa. B mpumepe BbIIlle ¢ IIOMOIIBIO aT-
pubyra android:minSdkVersion ykaseiBaeTcs, UTO IPOEKT MOXKET OBITH CO-
6pan ¢ momorso SDK Bepcun API He Himpke 15, KOTOpas COOTBETCTBYeET
Android 4.0.3. IIpu nonbiTke COOPKM IIPOEKTA C TIOMOLIIBIO HEIIOXOSIIIIEN
Bepcuu SDK Gymer BpraHo coobieHne o6 omnbke.

AnemeHTHl <uses-feature> MCIIONB3YIOTCA IS [MeKIapalMyi BO3MOXK-
HOCTEJ1, KOTOpble TOJDKHBI IIOJAEPKIBATHCS I[€JIEBBIM YCTPOJICTBOM ISt
MpaBWJIBHOTO (PYHKIMOHMPOBaHNUA NpuiIoxeHus. Hampumep, 3HadueHUe
android.hardware.location o3Hauaer, uUTO NIPMIOKEHUIO HEOOXOOVMO
YCTPOJICTBO, oOJsafaroliee BO3MOXKHOCTIMMU reosiokaium. Comepxumoe
aJIeMeHTOB Tuma <uses-feature> ycronbsyercs mis GUIBTpALUM CIIMICKA
nputoxennit B Google Play, [oCTyIIHBIX I KOHKPETHOTO YCTPOICTBA.

DJIeMEHTBI <uses-permission> MCIOIb3YIOTCS I JeKIapal(un paspe-
LIEHUIT Ha JOCTYI K PYHKIMAM yCTPOICTBA, KOTOPble HEOOXOMMBI IIpH-
JIOKEHUIO ISl IIPaBUJIbHOTO (PyHKIMOHMpoBaHusa. Hanpumep, pasperre-
une android.permission. ACCESS_COARSE_LOCATION samparinBaercs
IV JOCTyIla K QYHKIVIIM OIIpefesieHns MeCTOHAXOKIEHMS YCTPOIICTBa,
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a paspeurerne android.permission. INTERNET — pus 3arpysku comepxu-
moro n3 cetu UaTepHeT. [Ipn momeIiTKe JOCTyIIa MIPUIOKEHNT K PYHKIN-
M, TPeOYIOIINM paspellleHNil, He IepeuncieHHbIX B (aiine MaHmpecra,
BbIOpachIBaeTcs MCKIoueHne. Korna monb3oBaTenb 3arpyskaeT IpUIoKe-
uue u3 Google Play, oH 1o/DKeH IPOCMOTPETH CIIVICOK pa3peleHnii U IT0x-
TBEPIUTH HOCTYII MPUJIOKEHNS K 3alpalyBaeMbIM QyHKIISIM.

Anement <application> omnmceIBaeT npmiIoKeHue B 1eaoM. ATpubyThI
android:label i android:icon aToro sanemMeHTa OIpeReAIOT MM IPUIIOKE-
HMIS U €T0 UKOHKY, OTOOpaskaeMble B CIIMICKe IIPUIIOKEHMIT Ha YCTPOICTBE.
3HaueHNIMI JAHHBIX ATPUOYTOB MOTYT OBITH KaK TEKCTOBBIE CTPOKM, TaK
VI CCBUIKM Ha PECYpPChI IIPIIIOKeHMs (KaK B IIpMBeJEHHOM BBILLIE IPUMEpE).
PaGora ¢ pecypcaMit OCBeIaeTcst B riiase b,

Buytpn snemenTa <application> pasmerrjaorcs onpegeIeHus KOMIIO-
HEHTOB IIPIJIOKEHNS, B JaHHOM CJIyuae OIlpefielIeHNe TJIaBHO aKTMBHO-
ctu. Bosee mogpo6HO peructparys akTuBHOCTel! B haiine MaHupecTa pac-
CMOTpeHa B II. R.3.

1.6. Coopka mpoekrta. CObopka Android-mpoekTa MOKeT OCYII[€CTB-
JIITBCS PAasIMUHBIMU cIocobaMy. B mpocreiiiieM ciryuae JCIIOJNB3YeTCS
yruiauta ant, Bxopgmas B JDK u spisgromasca cTaHIapTHBIM CPEeCTBOM
cOOpKM Java-IIpOEKTOB.

C6opounbit dair ant 06bpruHO HasbsiBaercs build.xml u paconaraercs
B KODHEBOM Katasiore mpoekta. Eciv cosasats mpoekt komaroit us 1. [L.3,
TO MAHHBI Qail TakKe OYIEeT CO3MaH.

B c6opouroM daitsie onpemensoTcs Lean, KaKaas U3 KOTOPbIX COOT-
BETCTBYeT HEKOTOPOIl oIlepaliuy (HaIpuMep, KOMIMIALNSI, cOOpKa, pas-
BEpTHIBaHIE, TECTUPOBaHME IPoeKTa). OIepary COCTOAT U3 KOMAaH/, BbI-
IIOJIHEHVIe KOTOPBIX IIPMBOMNT K JOCTVDKEHNIO YKA3aHHOI LIENM.

Mexny wensMyu MOTYT OBbITH YCTAHOBJIEHBI 3aBMCYIMOCTH, IIPU 3TOM
KOMaH/bI, HEOOXOMMMbIe A JOCTIDKEHMS HEKOTOPOJl LIEJIN, BBIIIOJIHS-
I0TCSL TOJIBKO IIOCJIE TOTO, KaK BBIITOJHEHBI KOMAHIbI 3aBUCUMBIX I[eJIell.
[Ipu 3TOM HORMAEP)KUBAETCS NOCTATOUHO T'MOKUIT MEXaHWU3M, IIO3BOJIAIO-
LT He BBIIIOJIHATH HEKOTOpPBIE KOMAHMBI, €CIIV OHY YK€ OBLIM BBIIIOJ-
HEHBI paHee U UX [IOBTOPHOE BBIIIOJIHEHNE JACT TOT JKe pe3ynbTar (Harpu-
Mep, KOMITMIIAIVS MOAYJISI He 3aIlyCKaeTcs IIOBTOPHO, €CIM 9TOT MOAYJIb
y>Ke ObUI CKOMIIIIMPOBAH paHee U ero MCXOMHBIN TeKCT He U3MEHSIICS).

[aee mepeuncieHsl neixu cGOpouHOro ¢aiia ant, CO3qaBA€MOro yTH-
snroit android aBTromMaTmuecku:
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help — BBIBOAMT KpaTKyIo CIIpaBKy II0 BCEM aBTOMATUUECKU CreHe-
PYPOBAHHBIM LIEJIIM;

debug — c6opka nmpoexTa B peJakIyy, NpeJHa3sHaAUeHHOII IJIS TeCTI-
POBaHUA U OTJIANKU IPUIIOKEHUA pa3paboTUMKOM;

release — cOopKa IPOEKTa B peqaKLUy, IIpeIHa3HAUEeHHOI IS 11y 6-
sukanuy npimioxerus B Google Play (B aTom ciryuae npuioskeHue
nocie cOopKy OyeT MOIMCAHO KII0UOM pa3paboTumKa);

install — ycranoBka cobpaHHOrO IaKera IIPIJIOKEHUS B 3aIIyII(eH-
HOM 5MYJIITOpe JUIM Ha YCTpOoJicTBe. [laHHYIO I{eJIb MOXKHO JICITOJIb-
30BaTh TOJILKO BMECTe C OfHOIL 13 11eiteli cbopku (debug mnu release)
niIn ykasaTth cydppukc, 0603HaUAOIMIT BEPCUI0, KOTOPYI0 Heo0Xo-
numo ycraHoButh (installd munm installr);

clean — oumcrka mpoekra, ynameHme Bcex (DaiiioB, COIEpIKaIlIX
CKOMIIVMJIVIPOBAHHBII G T-KOJ IPUIJIOKEHMS, 4 TAKXKE IIPOMEKYTOU-
HbIe Pe3yJIbTaThl COOPKIL.

Crnenyer MMeTh B BUAY, UTO OIlepALyii, COOTBETCTBYIOLI{ME JIF000II 13 yKa-
3aHHBIX LieJIell, MOXHO M3MEHATD IJI1 TOr0, UTOOBI 00ECIIeUNTh BBIIIOIHE-

Hye OeVICTBUIL, crienupUUHbIX A KOHKPETHOTO IIpoeKTa. Takxe MOKHO
00aBIATH HOBBIE 1EJIIL.
[t cGOpKY ITpOeKTa U CO3MaHM [TaKeTa CJIEAYET BHIITOIHUTH KOMaHIy

ant debug

Ecnu momonHmTenbHO TpebyeTcss YCTAaHOBUTH COOpAHHBIN IIAKeT B 3aIly-
IIEHHBI SMYJIATOP MM Ha ITOAKIIOUeHHOe K KOMIIBIOTEPY paspaboTunka
Android-ycTpoifcTBO, TO UCIIONB3yeTCI KOMaHAA

ant debug install

1.7. Bompocsl u ynpa)kHeHUS [JIsI CAMOIIPOBEPKU:

1.

Yro Takoe Android SDK? Kakme koMmoHeHTHI 0H cofepxut? Kakue
MHCTPYMEHTAJIbHbIE CPECTBA MOKHO JICIIOIB30BATh IIpU pa3pabor-
Ke mpuioskeHuit Ha riatgopme Android?

UYro Takoe MeHemxep maketoB Android? Kakue sagauu oH perraer?
KakxoBa CTpyKTypa aBTOMATMUECK! CO3[[aBa€MOIO IIPOEKTa IIPIJIO-
skeHus qisg Android? Kakme KOMIIOHEHTBI CO3AIOTCS M B KAKUX Ka-
TaJoraxX OHU pasMeIaTcd?

Yro Takoe daiin manudecra? Kakosa ero crpykrypa? Kakme ocHos-
HbIE 3JIEMEHTBI MOTYT BCTpedyaThcs B (aitie MaHubecTa M IJIs Uero
OHII HY>KHBI?
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5. Yro Takoe ant? Kak oH ucnomns3yercs muist cOopku npuioxenuii? Ka-
KIe IIeJII COfep)KaTca B aBTOMATIYECKN CreHepMpOBaHHOM daiine
c6opxu?
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2. AKTUBHOCTH M MHTEHTHI

2.1. KommorenTsl Android-mipunoxenus. Ilepex TeM Kak mepeitu
K PacCMOTPEHNIO KI3HEHHOI0 LIMKJIa ¥ BO3MOKHOCTeIl aKTMBHOCTEI1, clie-
IyeT cKasaTb HECKOJBKO CJI0B 00 ycTpoiicTBe Android-mputoxeHuit, 1mo-
CKOJIBKY OHO CYII[eCTBEHHO OTJIMUAETCA OT YCTPOICTBA IPIIOKEHUNA KaK
IUI HACTOJIBHBIX KOMITBIOTEPOB, TaK U AJI APYTUX MOOVIIBHBIX IIAT(HOPM.

Tunuunoe Android-npmiroskeHue COCTONUT M3 KOMIIOHEHTOB, KOTOPBIE
MOTYT OTHOCUTECH K CIIeAYIOIIMM TUIIaM:

+ aKTMBHOCTH (activity) — KOMIIOHEHT, OCYIIIeCTBIISIOIIT B3aMOAEIt-
CTBIIE C ITOJIb30BATEJIEM;

« cepsuc (service) — ¢GOHOBBII IIpoOLIECC;

« IIpoBaitgep KoHTeHTa (content provider) — KOMIIOHEHT, OCYILIECTBIISI-
0N ITpeIoCTaBJIeHNe NOCTyIla K JaHHBIM, HaXOIAIIMMCS B HEKO-
TOPOM XpaHUJINIIIE;

o CHymiatenb — IIMpOKOBelaTenbHbIX  cooOutenmit  (broadcast
receiver) — 06pabOTUMK HEKOTOPOT'O [II00AIBHOTO COOBITHS B OIlepa-
LIMOHHOII cucTeMe (HaIpyuMep, BEIKIIOUeHMe 9KpaHa, HU3KMIT 3apsan
Garapen uT. 11.).

JlaHHbIE KOMIIOHEHTBI SBJIAIOTCA JOCTaTOUHO HE3aBUCUMBIMI JPYT

OT Apyra M MMeEIOT YETKO OIpefReséHHble MHTepeliChl A1 B3aMMOei-
CTBMA C APYTrMMHU KoMIOHeHTaMu. MHrepecHas ocoGeHHocTb Android-
TIPMIIOKEHNI 3aKJII0YaeTCS B TOM, UTO KOMIIOHEHTHI Pa3iIMYHbIX IIPIIIO-
JKEHIII MOTYT B3aMIMOJEIICTBOBATh MeX Ay coboit. Harmpumep, B ciryuae, Ko-
rfa MpUIoKeHNI0 HeOOXOAMMO OTIPABUTh COOOIIEHNE 110 IeKTPOHHOI
Ioure, OHO MOJKET BBI3BaTh CTAHAAPTHYIO0 aKTUBHOCTH C (YHKUMOHAIOM
TIOYTOBOT'O KIMEHTa, IPMUEM IT0CIIe 3aBepIIeHNs 3TOM aKTUBHOCTY IT0JIb-
30BaTeJIb BepHETCA K paboTe ¢ MCXOMHBIM IpMiIokeHneM. 11 Hao60poT: mpo-
IpaMMICT MO>KeT pa3paboTaTh COOCTBEHHBII IIOUTOBBIN KIMEHT U 3aperu-
CTPMpPOBATh €r0 B CMCTEMe NP yCTAaHOBKE IPIJIOKEHMs, TeM CAMbIM pas-
pelINB IPYTUM IPUIIOKEHUIM ero UCIIOoNb30BaHIe.

9Ta 0COGEHHOCTh HECKOJIBKO pa3MbIBaeT CaMO IIOHATHE IIPUIIOKe-

HMA M 3acTaBifgeT PacCMATPUBAaTh BCIO IITATHOPMYy KaK OTKDPBITYIO CH-
CTeMy, KOMIIOHEHTBI KOTOPOJ CITOCOOHBI K KOOIIEPaTUBHOMY IIOBeIeHIIO.
BsanmopeiicTBIIE KOMIIOHEHTOB OCYIIECTBIIAETCS IIOCPEICTBOM OTIIPABKI
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aCMHXPOHHBIX cooburennii. B TIPMIIOKEHI KaKI0€ U3 TaKUX COOOIIEeHMIT
acCOLMMIPYETCS € CyLIIHOCTBIO, Ha3bIBA€MOJ «MTHTEHT» (intent).

2.2. Nnrent. B Android-npniosxeHusax MHTEHT — 9TO 00BEKT, MHKAII-
CyNMpyIOIINIL B cebe 3aIIpoc Ha BBIIIOJIHEHME HEKOTOPOTo AeiicTBusd. MH-
TeHT MOKeT BKJIIOUATh B ce0s ClleAyIole KOMIIOHEeHTHI:
+ [elicTBIE, KOTOPOe HeOOXOAMMO BBIITOIHNUTD (0653aTeIbHBII KOMIIO-
HEHT);

+ HabOp KaTeropuii, MO3BOJIAIOILINX IPYIIINPOBATh AeJICTBIUS;

+ URI, umenTUUUMpYOIINI JaHHbIE, HaJ KOTOPHIMU HEOOXOMVMO
BBIIIOJIHNUTD JEICTBIE;

+ IIOIIOJIHNUTEJIbHBIE TapaMeTpHl (extras), HeoOXOqUMBIe I BBIIIOIHe-
HUS OeICTBUL.

CrnenmyeT OTMETUTh, UTO MHTEHT, KaK IIPaBMIIO, HE COAEPKUT B IBHOM
BIJe YKa3aHMs ajpecaTa OTIIPAaBIIeMOro coobureHus. Bmecto atoro yka-
3bIBaeTCA HEIICTBME, KOTOPOe HeOOXOAMMO BBIMOIHUTD. KasKAbIil KOMIIO-
HEHT CHCTeMBI BO BpeMs YCTaHOBKI PeTMCTPUPYyeT HEKOTOPBII Habop MH-
TEHTOB, KOTOPbIe OH CITIOCOOEH BBINMOJIHATE. Korpga cooTBeTCTBYIOIIMIT MH-
TEHT aKTUBMPYETCS, CUCTeMa HaXOAUT KOMIIOHEHT, CITOCOGHBII 3TO Jeil-
CTBME BBIIIOJIHUTD, M IepeaéT eMy ylpaBieHMe. Ecan e IMOOXOIAIINX
KOMIIOHEHTOB OKa3bIBAaeTC HECKOJIBKO, BBIOOP IPeNOCTABIIETCA IIOJIb30-
BaTeJIo.

2.3. O6GpsABneHHEe aKTUBHOCTH B (harime wmaHu@ecra. Kaxmas
AKTUBHOCTb O0ObsABIseTcss B (aiure wmanudecra. Pparmenr ¢aitia
AndroidManifest.xml, cogepamuii Takoe omnpenejeHue, IIPUBEREH
HIDKE.

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="ru.ac.uniyar.helloworld"
android:versionCode="1" android:versionName="1.0">

<activity android:name="MainActivity"
android:label="@string/app_name">
<intent—filter>
<action android:name="android.intent.action. MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent—filter>
<intent—filter>
<action android:name="android.intent.action.VIEW"></action>
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<data android:scheme="http"></data>
<category android:name="android.intent.category. DEFAULT" />
</intent—filter>
</activity>

</manifest>

I'maBHBI 35eMeHT OOBsABIeHNMS HasbIBaeTcs <activity>. ITapamerp
android:name 3TOro 3jeMeHTa CONEP)KUT MMs aKTMBHOCTY U MCIIOJIB3Y-
eTcst (COBMECTHO C MMeHeM KOPHEBOTO ITaKeTa IPIUIIOKEHNs) MJIS OIpe-
JeJleHNs Kiacca, COReprKalllero IPOrpaMMHBIN KOJ STOM aKTMBHOCTIL.
Hampumep, B npuBenéHHOM BBILlIe IIPMMepe TAKOM KJIacC Ha3bIBAETCS
ru.ac.uniyar.helloworld.MainActivity, u nmen=o stor knacc 6ynxer 3arpy-
KeH npu crapte aktuBHOCTH. [lapamerp android:label comepxnur Hassa-
HIIe, KOTOPO€e BHIBOIVTCS IIOJIB30BATENI0, KOT/Ia AKTYBHOCTb OTOOpasKaeTcs
Ha 9KpaHe.

OnemeHTH! <intent-filter> ompenensaoT MHTEHTHI, KOTOpble MOKET 06-
pabaThIBaTh JaHHAs aKTMBHOCTH. B NMpuBenéHHOM BBIIlIEe IIPMMeEpE OIpe-
JeJIeHbl [(Ba TaKMX MHTeHTA. [lepBbINl M3 HUX 00eCIeuMBaeT BO3MOXK-
HOCTH OTOOpayKeHMsI IIPMIIOKEHNS B CIINCKe Bcex nprirokenuit Android
M CaMOCTOSATEJIBHOTO 3aIlycKa aKTMBHOCTM M3 3TOTO crycka. [t sTo-
ro ykaspiBaercs Tun peiictsus android.intent.action.MAIN u karero-
pus android.intent.category. LAUNCHER. Bropoit sanemenr <intent-filter>
yKa3bIBaeT, UYTO aKTUBHOCTh MOXKeT QYHKI[MOHMPOBATh KaK CTAaHJAPTHBIN
web-6pay3ep, o6pabareiBas meiictBue android.intent.action. VIEW myst tu-
rma qaHHBIX http.

V3 npuBenéHHOro mpuMepa BIIHO, UTO IJIs OIIpefeeHMs NeICTBMIL,
KOTOpBIe 00pabaThiBaeT aKTMBHOCTb, MOXKHO JCIIOJIb30BATh JIIOObIE KOM-
ITOHEHTHI MHTeHTa. Bojee moapoOHy0 MHPOPMALINIO O KOHKPETHBIX 3JIe-
MeHTax ¢arina MaHudecTa, IO3BOJIAIOIINX BBIIIOJIHUTD 3TO OIIpe/esIe e,
MOXHO HaitTu B fokyMeHTauuy API mrargopmsr.

2.4. )Ku3HeHHBINI LHUKI aKTUBHOCTU. B apxwmrexrype Android-
NIPWJIOXKEHNIT AKTUBHOCTY ABJIAIOTCI KOPOTKOKIMBYILIMI KOMIIOHEHTAMIL.
OHM MOTYT aBTOMATMYECKN CO3[aBaThCA M YHUYTOKATHCA B PA3IMUHBIX
CUTyallMAX, HAIIpUMep B ClIy4yae M3MEHEHNS OpMEeHTAIlMM 3KpaHa JIN
HeXBaTKU IaMITU IS APYrux NpumioxkeHuit. Kpome Toro, akTMBHOCTD
MOJKET IIEPEXOANUTH B POH MM Ha IepeqHNUIl IUIaH, IPUHUMATE U TEPATh
¢oxkyc. [na npaBumiabHO 0O0paGOTKM BCEX ISTUX CUTyalii BBOJUTCS
IIOHATHME XKM3HEHHOTO IMKJIA aKTUBHOCTY U IIPEOCTABIAIOTCA CPEACTBa,
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Puc. 2.1. ) KusHeHHBII LUKI akTuBHOCTel B Android

[I03BOJISIOLIVE BBIIONHATE T€ VIV VHBIE AEVICTBUS IIPY IEPEXONE MEKIY
PpasIMYHBIMY (PasaMy STOTO SKM3HEHHOTO [UKJIA.

JKu3HeHHBI MK aKTYBHOCTY BKJIIOYAET B ce0sl CIIeMyIoIye OCHOB-
HBIE COCTOSTHIIS:

« running/resumed — aKTUBHOCTbh HAXOMNUTCS HA MEPENHEM IUIAHE U
B (OKyCe; B 3TOM COCTOSHUM II0JIb30BATENIb MOYKET HEIIOCPENCTBEH-
HO B3aJIMOJEJICTBOBATD C IPMJIOKEHIEM II0OCPEACTBOM IpadpuuecKo-
ro nHTepdeica;

+ paused — aKTMBHOCTh HAXOOUTCS Ha IepeJHeM IUIaHe, HO He B ¢o-
Kyce, T. €. IIEPEKPHITA BCIUIBIBAIOIIMM OKHOM WMJIU OKHOM [MAJIO-
ra; IOJIB30BATENh HE MOJKET HEIIOCPEICTBEHHO B3alIMOMEIICTBOBATD
C TaKoOJl aKTUBHOCTBIO;

« stopped — akTuMBHOCTH Haxomurcs B (poHe U He oTOOpa)kaercs Ha
9KpaHe; II0JIb30BaTelIb He MOXKET B3aMIMOJIeJICTBOBATD C TAKOJL aKTMB-
HOCTBIO.

ITepexopl MEKOY MEPEUNCIEHHBIMYU COCTOSIHUSAMY OCYIIECTBISIIOTCS
10 COOBITHUAM, MHULIMMPOBAHHBIM II0JIb30BaTeNeM (HAIIPUMED, IePEKITIO-
YeHVeM Ha APYTYI0 aKTUBHOCTB), VIV CYCTEMHBIM COOBITIAM (HAIIpUMeD, B
CBSI3ML C HEXBATKOII ITaMstu). Kakplit Irepexox COIpOBOKAaeTCsI BHI30BOM
OIIpeieIEHHBIX METOMOB B Kilacce Activity, 0T KOTOporo 06s13aHbI HacJIen0-
BaThCs JIIOOBIE II0JIb30BATENIbCKIIE AKTUBHOCTH. B CBOIO Ouepess, B Kitaccax-
HaCJIeHMKAX yKa3aHHbIE METObI MOTYT IIEPEOIIPENENATHCS IJIS TOTO, UTO-
ObI TOJDKHBIM 00pa30M OTpearnpoBarh Ha IIEPEXO MEXIY COCTOSHISIMU
KM3HEHHOTO LMKJIa. BO3MOKHBIE I1epex0bl BMECTE C COOTBETCTBYIOLLI-
mu callback-meTogamu msobpaxersr Ha puc. R.1. Pacemorpum HamGosee
Ba)KHBIE 113 YIOMSAHYTHIX METONOB IOAPOGHEE.

Merton onCreate() BEI3bIBaeTCS HEIIOCPENCTBEHHO MTOCIIE CO3MAHMS AK-
TUBHOCTM. 3[eCh OCYLUECTBIIAETCS MHMUMAIM3alus uHTepderica Mob-
30Baress, MPUBSI3KA NAHHBIX K 3jIeMeHTaM MHrepdelica, CO3maHMe II0-
TOKOB M T. . IlapHBIM K maHHOMY MeTomy siBisercs merox onDestroy(),
B KOTOPOM HEOGXOIUMO OCBOGOMUTH PECYPCHI, IIONyUeHHBIE IPU BHI30BE
onCreate().

Mertop onPause() BbI3bIBaeTCS, KOTa AKTUBHOCTD TEPSIET (POKYC B CBI3M
C IIepeKpHITIEM €€ 9KpaHa BCIUIBIBAIOIIM OKHOM, JMAIOTOM JUIN OPYTOI
axTuBHOCTBIO. [Tociie Bo3BpaTa 13 JaHHOIO METO[a aKTUBHOCTH IIE€PEIET
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B cocrosiame paused. OTMeTNM, UTO aKTHBHOCTb, HAXOMALIASICSA B TAKOM CO-
CTOSIHUM, MOXKeT OBbITh B JIFO00IT MOMEHT YHIUTOXKEHA OIIEPAI[IOHHOI CU-
CTEMOII B CJly4yae HEXBATKIL OTIEPATUBHOI MaMSTI IS PYTUX, BO3SMOKHO
GoJiee BBHICOKOIIPMOPUTETHBIX, IPWJIOKEHMIT. B CBSI3M ¢ 9TMM B MeTOfe
onPause() He0OXOOUMO IPEAYCMOTPETH COXPAHEHIE COCTOSIHIUS aKTUBHO-
CTH, UTOOBI MMETh BO3MOKHOCTb BOCCTAHOBUTB €0 IIPY IIepe3arycKe Ipiu-
noxeHus. BoccranosneHue cocrosHus ocyiiectsisercs B callback-merone
onResume().

B saknroueHme 06CyXAeHMS KIU3HEHHOTO LKA AKTUBHOCTI 00paTIM
BHMMAaHME eI Ha OfHY 0coOeHHOCTh IuaTdopmbl Android. smeHeHue
CHCTEMHOI KOH(PUTYpauuy MPIIOKEHNs, BKIIOUAIOLIEN, HAIIPUMED, I10-
BOPOT 9KpaHa MU CMEHY JIOKAIM3AIUI, BIEUET 32 COOOI YHUUTOKEHIE
AKTUBHOCTHU U €€ IOCIeAyIolee IIOBTOPHOE co3anme. [Ipu 3ToM BBIITOJ-
usrorcst Bee callback-meronpl, Bximouast onDestroy() nuist yHIUTOKAeMOIT 1
onStart() 1yist BHOBb CO31aBa€MOI AKTUBHOCTU. [[JIs TOTO UTOOBI OTIIMUUTH
paccMaTpMBaEeMyI0 CUTYALMI0 OT CUTYALUy, KOTAA MPIUIOKEHNE 3aKphI-
TO TIOJIb30BATENIEM, a 3aTeM BHOBb OTKPBITO, IIPENYCMOTpEHA IIapa MeTo-
mos onSavelnstanceState() n onRestorelnstanceState(). Peanusanus stux
MeTOmOB B Kiacce Activity aBToMaTmuecky coxpaHsieT ¥ BOCCTaHABJIBA-
€T COCTOSIHIE BCEX 3JIEMEHTOB II0JIb30BaTeNbCKOro murepdeitca. OgHako
B HEKOTOPBIX CIIOKHBIX CIYUasX MOKET IOTPeGOBATHCS MepeoIpeneieHIe
VL 9TUX METOIOB IS 00ecIeYeHNsI KOPPEKTHOTO (PYHKIMOHMPOBAHS IIPH-
JIOKEHUS IPU U3MEHEHNY KOHQUTYpaIiu.

Bostee mopo6HO BOIPOCH KOPPEKTHOTO COXPAHEHUS COCTOSTHUS IIPI-
JIOXKEHMsS PACCMOTpEHEI B IL. B.11, a Taxke B rmase [,

2.5. BpI30B aKTHBHOCTH 4epe3 HHTEHT. Kak yxe oTMeuanoch paHee,
BBI30B aKTMBHOCTM OCYIIECTBJISETCS Yepe3 MHTEHT. B mporpaMMHOM Ko-
Iie IUIs 9TOr0 HEOOXOMMMO CO3[aTh 9K3eMILIIp Kiacca Intent, a 3aTem 1re-
penarp 3ToT 3K3eMIUIIp MeTony startActivity(), onpenenénHomy B Kinacce
Context — cynepknacce Activity. Hanmpumep:

Intent intent = new Intent(Intent. ACTION_VIEW,
Uri.parse("http://developer.android.com"));
startActivity(intent);

3pechk cosmaérca MHTEHT co craHmapTHBIM pgeiictBueM ACTION_VIEW
(maHHOE mHEVICTBME acCOLMMPOBAHO C OTKPHITMEM WHTepHeT-Opay3epa
aTgopMbl), a B KauecTBe JAaHHBIX, HAJL KOTOPHIMU HEOOXOIMMO BBIITOJI-
HUTH JelicTBue, ucrnonbayercs URI BeG-crpanuws! http://developer.android.
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com. ITocie aToro 1mrardpopmMa HaXOOUT aKTMBHOCTb, CIIOCOOHYI0 06pabo-
tarpk gevictBue ACTION_VIEW, u 3amyckaer e€, mepenaBas yKasaHHBIE
TaHHBIE.

OOBIYHO OMMCAHHBIM BBIIIE CIIOCOOOM OCYILECTBIAETCS B3aMMOeli-
CTBHUE CO CTAaHAAPTHBIMU KOMIIOHeHTaMu IutatdopMsl. IIpu Heobxommumo-
CTI OOpallleHNs K YacTIM OJHOTO ¥ TOTO >Ke IIPYUIOXKEHMNA Jallle VCIIOIb-
3yeTcsd YIpPOILEHHBI MoaXoH. Mned ero cocTouT B TOM, UTO IUIT MAEHTN-
dukaryy TpeGyeMoll aKTMBHOCTM JICIIONB3YeTCs ITOJIHOe HaMMeHOBaHIIe
KJIacca JaHHOI aKTUMBHOCTM, HAIIPUMep:

Intent intent = new Intent(this, OtherActivity.class);
intent.setData("http://www.uniyar.ac.ru");
startActivity(intent);

B mocnenuem ciyuae npu oOBsIBIIEHUN aKTUBHOCTU B (aire maHudecra
anemeHT <intent-filter> He yxassiBaercs:

<activity android:name="OtherActivity"
android:label="@string/other_activity_name" />

2.6. 3amaum u cTek akTuBHOCTel. [lox 3amaueir (task) 8 Android mon-
pasymeBaeTcs HaOOp aKTMBHOCTEN!, BBI3IBAEMBIX APYT M3 APyra M HaIlpas-
JIEHHBIX Ha y[OBJIETBOpPEHNE ONHOI IOTpeOHOCT) Mmostb3oBarens. CIMCOK
BCeX BBIMOJIHAEMBIX Ha YCTPOJICTBE 3aau OTOOpasKaeTcsl, KOTAa I0Ib30Ba-
TeJIb HAKUMAET U yOep)KuBaeT KHONKy «Home».

Korpa nosnp3oBarerns 3anyckaeT MpUIIOXKeHME, CO3MAETC HOBasl 3a/1a-
ya ¥ IepBas OTKPBIBLIASCS AKTMBHOCTD 3AIIYILIEHHOTO MPUJIOXKEHNS II0-
MelIllaeTcsl B CTEK aKTMBHOCTEN 3710l 3amaun. OTHOCUTENBHO 3aaul 3Ta
AKTUBHOCTH Ha3bIBAaeTCsl KOPHEBOIL. 3aaua CyLIeCTByeT N0 TeX IOp, II0Ka
KOpHeBasi aKTUBHOCTD He 3aBEPILINTCA.

KopHeBass akTMBHOCTH MOXKET BBI3BATh BTOPYI0 aKTMBHOCTH, KOTOpAs
OyzeTr mOMell[eHa B CTEK TEKYILEN 3ajauyl IIOBEPX KOPHEBOIL. B cBoto oue-
penb, BTOpast akKTUBHOCTh MOYXeT BbI3BIBATh TPETHIO M T. A. Bce 9Tm akTms-
HOCTY ITIOMELIAIOTCS B CTeK. IIpy 3aKpBITHY aKTUBHOCTI, HAXOAIIEIICS Ha
BepLInHe cTeKa (110 HakaTnio KHonky «Back» Ha Android-ycrporictse yin
IIPOrPaMMHO C TIOMOIIIBIO BHI30BA COOTBETCTBYIOLIETO METO/IA), OHA yHaJIs-
€Tcsl M3 CTeKa, a YIIpaBJIeHIe ITepeJaéTcs TOM aKTUBHOCTH, KOTOpast Haxo-
IAJIACh B CTEKE HEIOCPEICTBEHHO O] YAAIEHHOI.

[Ipu maxatun KHomku «Home» Tekylias akTMBHOCTH IEPEXONUT B
($OH, OTHAKO BEChb CTEK aKTMBHOCTEN COOTBETCTBYIOIIEN 3aaull COXPaHs-
ercs. Ecnu Teneps Haxath u ymep:xmBath KHONKy «Home», To monp3oBa-
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TeJIb YBUIMUT CIIMICOK aKTMBHBIX 3amau. [Ipu BeIGope 1106071 U3 HIX aKTUB-
HOCTbh, HAXO/SAIIIAsICS Ha BepIINHE CTeKa, ITOIy4YuT (OKyc, a Bce OCTaIbHBIE
AKTUBHOCTH OYyT COXPAHATHCI B CTEKE, [T0KA HAXOMSIINECS BBIIIIE UX aK-
TUBHOCTU He OyAYT 3aKpPHITHI.

CienyeT OTMETUTD, UTO aKTMBHOCTY, BXOAMIIME B CTeK HEKOTOPOIL 3a-
a4, MOTYT BXOOUTb B COCTAaB Pa3JIMUHBIX IIPMIIOKEHUII. B aToM BbIpa-
JKaeTcsl OJIHa 113 BaKHbIX KoHIenuuit Android, mexnapupyroias Koomepa-
LMI0 HECKOJIBKUX PAa3JIMUHBIX IPUIIOKEHNII AJIs YIOBIETBOPEHNS ITOTped-
HOCTeII IT0JIb30BaTels I IIPeIOCTaBIISIONIas MeXaH3M NHTEHTOB JIs OCY-
IIIeCTBJICHNS 3TOI KOOIePaLIL.

2.7. IlomyueHue MAaHHBIX U3 UHTEeHTA. VIHTEHT, C TOMOIIBIO KOTOPOTO
3aIlyCKaeTcsl aKTUBHOCTD, ABISIETCS TakKe ITIOCPEeTHMKOM MEKIY 3aIlycKa-
IOLIeNT M 3aIlyCKaeMOoi aKTMBHOCTAMMU. ET0 MOXXHO IOJNIYUNUTB, VICIIONb3YS
BbI30B MeTona getlntent() B kiracce mouepHeit akTuBHOCTH. VI3 monydae-
Moro obbekTa Kiacca Intent MmoxHO u3Bieus mevictsue, kareropun, URI u
IOIIOJIHUTEJIbHBIE ITapaMeTphI, IIepelaHHbIe BbI3BIBAIOIIE) aKTUBHOCTBIO.
JIJ1s1 TOTO MCIIOIB3YIOTCS CIeAYIOI/ie MeTOIbI:

public String getAction();

public Set<String> getCategories();
public Uri getData();

public Bundle getExtras();

OmnucaHHass BO3MOXXHOCTh MOKET MCIIONIb30BATHCA KAaK IS IOJyUeHUs
IaHHBIX, TpeOyromux 06paboTKM MAaHHOI aKTUBHOCTBIO, TAK VU IJIS JVIC-
[eTuepu3auy qeVICTBIIL B TOM ClIyuae, KOT/Ia OIHa aKTMBHOCTD CII0CO0HA
BBIIIOJIHATD HECKOJIBKO PA3IMUHBIX IEeTICTBIIL.

2.8. Bo3sBpar pesyibpTaTa M3 aKTUBHOCTH. JacToO BO3HUKAeT HEOOXO-
IUIMOCTB ITepeaTh MHGOPMAIIIO He TOJIBKO OT 3aIlyCKaIollell aKTMBHOCTI
K 3aIyckaeMolf, HO 1 B 00paTHOM HamIpaBieHuN. TUIMYHBIN IpuMep —
CUTYyalMs, KOTJa JOYepHAA aKTUBHOCTD MCIIOIb3yeTCs AJI BBOJAA JaHHBIX,
HeOoOXOQMMBIX TJIABHOI aKTUBHOCTU. B 3TOM cityuae [mjis samycka gouep-
HeJl aKTUBHOCTY HeoOXOIVMO MCIIONB30BaTh He MeTox startActivity(), a
metop startActivityForResult():

Intent intent = new Intent(this, EnterAddressActivity.class);
startActivityForResult(intent, 1);

3mech mpUBeREH IMpMUMep 3alycKa TMIIOTETIYeCKOI aKTMBHOCTM IO Ha-
sBanueM EnterAddressActivity. IIpenmonosxum, uro maHHas aKTMBHOCTH
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3aIpalllBaeT y [0JIb30BATENS APeC U, [IPY HAKATUM HEKOTOPOIL KHOIIKIA,
3aBepiIaer paboTy U BO3BpalllaeT BBEJEHHOE 3HAUEHNE B TIaBHYIO0 aKTUB-
HOCTb. [[J11 peanusaly Takoro BO3Bpara sHaueHus B 00paboTumKe KHOII-
ku B kiacce EnterAddressActivity Heo6xoquM CireyOIMIT KOL:

String address = ...; // retrieve address from the text field
Intent intent = new Intent();

intent.putExtra("address”, address);
setResult(RESULT_OK, intent);

finish();

Takum 06pasoMm, cO30aETCA CTIeLUATbHBII UHTEHT 0e3 YKasaH!s NelCTBIUSL
1 KJIacca, COepIKalluil II0JIyYeHHBII OT II0Ib30BaTelIs afpec B XOMIOIHY-
TeJbHOM mapameTpe (extra) ¢ kirouom «address». [lajee ¢ IIOMOIIBIO BBI3O-
Ba setResult() ykassiBaeTcs, 4T0O BbI30B aKTUBHOCTY 3aBEPIUNIICS yCIIEIITHO,
I10CJIE UEero JOUEePHs AKTMBHOCTD 3aKPHIBAETCS C IIOMOILBIO BEI30BA METO-
na finish().

O6paboTrka Bo3BparTa OCYIIECTBISIETCS B IIEPEOIIPENeIEHHOM METONE
‘ protected void onActivityResult(int requestCode, int resultCode, Intent data);

[JIaBHO aKTMBHOCTH. B maHHBIIT MeTox B KauecTBe mapamerpos resultCode
n data mepenaroTcs 3HaYeHMsI, YCTAaHOBJICHHbIE HOUepHell aKTMBHOCTHIO,
a B KauecTBe requestCode — mmeHTHUKAIVOHHBIN ITapaMeTp U3 BbI30-
Ba Metona startActivityForResult() (8 mpuBenéunom Bsiiite mpumepe — 1),
VICIIOJIB3YE€MBIIT JISI TOTO, UTOOBI pasInyaTh BO3BPAThI 13 BHI30BOB PasiIiy-
HBIX JOUEPHIX aKTUBHOCTEIL.

2.9. Bompocs!l ¥ yIpaskHEHUS IS CAMOIIPOBEPKUL:

1. I3 KakuX KOMIIOHEHTOB MOIyT COCTOSTH Android-npmioxeHus?
B uém HazHaueHMe U XapaKTepPHbIE OCOBEHHOCTH KaXKIOTr0 U3 KOM-
TIOHEHTOB?

2. Yro takoe uHTeHT? KaKyio posib UTpalOT MHTEHTHI BO B3aMMOEN-
CTBUY KOMITIOHEHTOB Ha 1utatrgopme Android?

3. Kak 00baBUTH akTMBHOCTD B Qaiute maHmdpecra? C Kakoil IeJBIO
HeoOX0OMMO NaHHOe OObsABIIeHIIE?

4. Yro Taxkoe >XKM3HEHHBIT LUKI aktusHocTu? Kakue ocobeHHOCTU
wIaTQOPMBI 3aCTABIAIOT BBOAUTH [TOHATIE KIM3HEHHOTO IIMKIa?

5. Kakme callback-meTompr XM3HEHHOro LMKIA AKTMBHOCTY MOLYT
OBITH IIepeoIIpefiesieHbl paspaboTunkoM? B Kakyme MOMEHTBI JKI3-
HEHHOTO IUKJIA OHU OyIyT BBI3bIBAThCsI? KakoBO TUNMUHOE Ha3HAa-
yeHMe Kaxmoro us atux callback-meronos?
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6. HasoBure gBa crioco6a BpI30Ba aKTMBHOCTM Uepe3 MHTEHT. B uém 3a-
KJIIogaeTcs pasiamune Mexxny Humu? Korga mcronbs3yercss KasKablil
U3 3TUX CII0COO0B?

7. Yro rakoe «3amaya» B repmuHax Android? Kak sagaum cBsi3aHsI ¢ ak-
trBHOCTAMU ? Kak 3agaun BEINIAAAT C TOUKY 3peHNUS ITOJIb30BATENA?

8. Kak mosnyunrb maHHBIe, IepeJaHHbBIE 13 OJHOI aKTUBHOCTU B APY-
ryfo? Kak mosryuurs pe3yJsbTar BbI30Ba aKTVBHOCTIL?

22



3. IIpumep IpOCTOTO MPUITOKEHUS
B apxuTekType MVC

3.1. ApxuTekTypa «MoOJenb—BUA—KOHTpoiIepy. [Ipuinoxenus nis
Android, xak npaBuio, pa3pabaThIBAIOTCSI B COOTBETCTBUM C apXUTEKTYP-
HBIM IIA0JIOHOM «MOJEIb—BUA—KOHTpOIIep» (model—view—controller,
MVQC). 3toT 11abI0H IO3BOJISIET Pa3AeNsaTh OTAEIbHbIE CJIOM OTBETCTBEH-
HOCTH TIPWJIOKEHMUS TaKMM 00pa3oM, uTOObI yIPOCTUTH MTOAJEPIKKY KOAa
¥ 00JIerunTh BHECEHE MI3MEHEHI.

Mopenso B TepmuHosorun MVC siBisieTcsi YpOBeHb OM3HEC-JIOTUKM,
OTBETCTBEHHBIIT 3a XpaHeHUe U 00paboTKy mHbopmarmu. [JaHHBII CIOM
He OJDKEH JeJIaTh HMKAKUX IIPeII0JI0KEHIIT OTHOCUTENIBHO IIpeiCcTaBIIe-
HUSI MHPOpMAaINUY MM B3aMMO/IENCTBYS [10JIb30BATENS C IIPUIIOKEHIEM.
IToTeHUMAIBHO 9TO AeJIaeT KJIaCChl MOV IIPUTOAHBIMIY [JIs1 IIOBTOPHOTO
IIpMMeHEeHNsI, B TOM YMClIe Ha I1aT(opMax, OTIIMUHBIX OT TOJ, Ha KOTOPOIL
oHu ObLTN pa3paboTaHbL.

Bung — sro ypoBenp orobpakeHus. OH OTBETCTBEH 3a OTOOpaskeHIe
maHHbIX Momenu. Kiaccel, mpuHamIexanie JaHHOMY YPOBHIO, KaK IIpa-
BWLIO, SIBJISLIOTCSI BUKETaMU I1aT(OopMBbI 100 YHACIeJOBAaHbI OT HIX. Buy
MO>KeT 00paIaThCs K MOJENN [AJIS TOTyUeHIsI JAaHHBIX, OMHAKO MOJEJb He
IOJDKHA HEIIOCPeCTBEHHO 3aBMCETh OT BUAA.

Kourposnep — 3TO ypoBeHb, OTBETCTBEHHBINI 32 B3aVIMOJEVICTBUIE
¢ nonb3oBareieM. K JaHHOMY YpOBHIO OTHOCATCS 00paboTUMKM COOBITIIL
[OJIB30BATENSI M YACTO KOM, COeQUHSIOLINI BCE KOMIIOHEHTBI CUCTEMBI
B e[{M1HOe I[esioe (Tak Ha3bpIBaeMblil glue code). B 3aBucuMoCTI OT KOHKpeT-
HoII peanmnsanuyu MVC ypoBHM BUAa 1 KOHTPOJLJIEpa MOTYT ObITh OT/ENb-
HBIMM KJIACCAaMU JIJIM COBMellleHbl. KoHTpoJsutep, Kak ImpaBmiIo, 3aBUCUT OT
MOJIeJIN, OJHAKO, KaK U B CJIy4yae BUAA, MOJeJNb He JOJLKHA XPaHUTh CCBIJIOK
Ha KOHKpETHBIE KJIaCChl KOHTPOJLIEPA.

3.2. Co3pamue mpoekra. Haunnas ¢ faHHOTO pasjieia, 10 IaraM OIll-
CHIBAeTCs IIPOLIECC CO3MAHNS IIPOCTOro MpiuioxeHus st Android, ocro-
BaHHOro Ha apxutekrype MVC. [laHHBII IIpuMep, C OTHOI CTOPOHEI, Aa-
€T KpaTKuit 0630p CTAaHAAPTHBIX CPEACTB, UCIIOIB3YEMBIX I Pa3paboTK
Android-nputoxxeHnit (Takux Kak pecypchl 1 00paboTUMKY COOBITIII XKI3-
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HEHHOIO LMKJIA aKTYBHOCTH), & C APYTOJl CTOPOHBI, JEMOHCTPUPYET pea-
nmsanuio mabnona npoekruposanus MVC Ha margpopme Android.
PaspabarsiBaeMoe NPIUIOKeHIE SIBIISETCS OUeHb IpocThiM. OHO Ha3bI-
Baercss «CUETUMK» 1 COCTOUT U3 eIMHCTBEHHOTO 3KpaHa, COOepiKalllero
IBe KHOIIKM [JIS yBeJIMUeHNs 3HAueHMs CUéTumka Ha eIMHMIY U cOpo-
ca ero B HOJIb COOTBETCTBeHHO. CKPUHIIIOT IIPIIIOXKEHUs NIPUBENEH Ha

puc. B.1

MainActivity

8
2008

vaa¥

PRSP P PR PR PPN
PPN P X P P
s To Je Jo Tu [y [[1 ]
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I P O P P

Puc. 3.1. Ilpunosxenne «CuéTunk», 3alyIieHHOe B 9MYJIATOpe

IlpenmomnaraeTcs, YTO IPOEKT CO3TAETCA CpeACTBAMI KOMaHIHOI CTPO-
KM, KaK OIIMICAHO B II. B VUIVL C IIOMOILIBIO JIF000IT VHTETPUPOBAHHOM CPeAbI
paspaboTKu.

Jns ompenenéHHOCTH GyfeM CUMTATh, YTO KOPHEBOII ITAKeT IIPOEKTa
Has3bIBaeTCd ru.uniyar.ac.counter (B HéM OymyT pasMellleHbI BCe KJIACCHI
MIPIJIOKEHM), a KiIacC IJaBHOI aKTMBHOCTHU MMeeT mMa MainActivity.
[ns cipaBky HIDKe MpuUBeaEH daiil MaHN(eCcTa CO3TAaHHOTO IIPOEKTa.
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<?xml version="1.0" encoding="utf—8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="ru.ac.uniyar.counter”
android:versionCode="1"
android:versionName="1.0">
<application android:label="@string/app_name"
android:icon="@drawable/ic_launcher">
<activity android:name="MainActivity"
android:label="@string/app_name">
<intent—filter>
<action android:name="android.intent.action. MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent—filter>
</activity>
</application>
</manifest>

3.3. ITocTpoeHue monb3oBaTebckoro mHTepderica. Ha mardopme
Android nosp3oBarensckmit nHTEPQENIC IPUIIOKEHNS MOXKET ObITh CO3MaH
IByMs criocobamu: meknapaTuBHO B XML-daiiie pecypcoB 1 MMIIepaTUBHO
C ITOMOILBIO OIIEPATOPOB CO3JAHMS I pa3MeILeHIsI JIEMEHTOB MHTepQeli-
ca B koxe. Ha mpaxTuke mouTu Bcerpa npuMeHsIeTCsl TIEPBBII CII0CO0, 110-
CKOJIBKY OH sIBJIsieTCs 6oJiee YOOHBIM U IOAAEP>KMBAETCS BU3YAIbHBIMU
CpeAcTBaMU IIOCTPOeHMsT MHTepderica.

B nmamem npumepe darin onncanus nHTepderica r1aBHOM aKTUBHOCTI
CO3[aéTCs II0 YMOJIUAaHUIO IO MMeHeM main.xml 1 pacrioyaraercs B Iox-
karajyore res/layout karanora npoekra. Ero Heo6Xoa1Mo 0TpeJaKTUPOBATh,
00aBUB METKY MJIsT OTOOpakKeHWsI 3HAUEHUS CUETUMKA ¥ ABe KHOIIKY IS
yBeJMUeHUsI 3HaUeHMsI CU€TUmMKa Ha equHuny u copoca. [Tocie pemakrm-
poBaHMs qaHHBIN ¢aiiia OyaeT BBIMISAETH CIeyIM obpa3om:

<?xml version="1.0" encoding="utf—8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="fill_parent"
android:layout_height="fill_parent”
android:padding="5dp">
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
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android:text="0"
android:id="@+id/counterText" android:layout_gravity="center"
android:textSize="48dp"/>
<LinearLayout
android:orientation="horizontal"
android:layout_width="fill_parent"
android:layout_height="fill_parent" android:padding="5dp">
<Button
android:layout_width="0dp"
android:layout_weight="1"
android:layout_height="wrap_content"
android:text="+1"
android:id="@+id/increaseButton"/>
<Button
android:layout_width="0dp"
android:layout_weight="1"
android:layout_height="wrap_content"
android:text="Reset"
android:id="@+id/resetButton"/>
</LinearLayout>
</LinearLayout>

B npuBenénHOM npuMepe KOpHEBBIM 3s1eMeHTOM XML-noKkyMeHTa 4B-
ngetcqa sneMeHT <LinearLayout>. OH saBiferca KOHTellHepoM MU IIpen-
Ha3HaueH [JI1 pasMeLIeHMs BJIOKEHHBIX 3JIEMEHTOB B CTPOKY WK
B croubell. B maHHOM ciydae, B COOTBETCTBUM CO 3HAU€HMEM CBOJICTBa
android:orientation, paBusim vertical, BioskennbIe atemenTs! <TextView>
u <LinearLayout> pasmerarorcs B cTOIO€L] C OTCTYIIaMU BEJIMUMHOIN 5 dpE
(BenmumHa OTCTyIIA OIIpeesieTcs 3HaueHneM arpubyra android:padding).

BirosxenHb11 asemenT <IextView> mpeacrasiser co60il TEKCTOBOE II0-
e, oToOpakaroliee TeKyliiee 3HaUeHVe CUETUNMKa. B COOTBETCTBUM CO CBOIL-
CTBaMM 3JIeMEHTa JaHHOe I10JIe LIeHTPUPOBAHO, TEKCT uMeeT pasmep 48 dp
¥ HavayibHOe 3HaueHme «0». Kpome Toro, TeKCToBOE IT0JIE IMeEeT MIOeHTH-
¢duxaTop counterText, KOTOPHIIT HEOOXOAUM IS 0OECIIeUEeHMST BO3MOKHO-
cTy obpalieHns K JAHHOMY IIOJIIO 113 KOJa IPOTrPaMMBblL.

Brnoxennslit aseMeHT <LinearLayout> pacmosiaraeT cBOU 3J€MeHTBI
TOPU30HTAJIBHO C TeM e oTcTyroM 5dp. B posnn asmeMeHTOB KOHTelIHepa

2 dp (density-independent pixel) — 3T0 eMHMITA M3MEPEHNS, He 3ABUCAINAA OT IUIOTHOCTI
TOUEK Ha 9KpaHe LeeBOro ycrpoiicra. Takue eqMHULbI IPUMEHSIOTCS UL TOTO, UTOOBI
COOTHOLLIEHNE MEXY 3JIeMeHTaMU NHTepderica He MCKaKaJI0Ch P MCIIONb30BAHNM 9Kpa-
HOB PasHOTO pasMepa U paspeLIeHus.
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BBICTYIIAIOT KHOIIKM «+1» 1 «Reset» ¢ npenTu¢ukaropamu increaseButton
u resetButton coorBeTcTBeHHO. KHONIKM NendaT Mexnay co060i11 Bcé cBoboOm-
HOe TOpM30HTaTIbHOE IIPOCTPAHCTBO KOHTelHepa B ITporopiuu 1:1, Tak Kak
9T0 OIpefesieHO 3HaueHMeM ux atpnubyra android:layout_weight. 3ame-
TUM, UTO IIPM MCIIOJIb30BAaHNY JaHHOTO aTpulyTa sSIBHO 3aJjaHHas B aTpu-
OyTte android:layout_width mmpnna KHOIIOK He MCIIONB3YETCA U YCTAHOB-
JeHa paBHoOII 0.

[IpuBenéHHBI IpUMep NAET IPENCTABIEHNME O TOM, KAaKMM 00pa3om
omuchIBaeTcs pa3MeleHne asemeHToB B XML-daitie pecypcos. Bosee mo-
IpoOHYI0 MHPOPMALIO [10 JAHHOMY BOIIPOCY MOXKHO HAlTU B JOKyMeHTa-
nun. Hecmorps Ha To, uTo Takue (aitiIsl pecypcoB 0OBIUHO FeHEPUPYIOTCS
BU3yaJIbHBIM IIOCTPONUTEJIEM I10JIb30BATEIBCKOTO MHTEpderica, IIs yCIIel-
HOTO IIOVICKA OIINOOK 1 3 PEKTUBHOTO ITOCTPOEHUS CIIOKHBIX MHTEPDEIi-
COB ITOJIE3HO IIOHMMATh UX YCTPOIICTBO U Ha ypoBHe XML-pasmerku.

3.4. 3arpy3ka moib3oBaTenbckoro mHTepderica n3 XML-gaiina u
mocTyn K ero kommoHeHTaM. [locme Toro, kak XML-daiin, onucsisa-
IOLMIT II0JIb30BATENBCKUIT MHTEpdEC aKTUBHOCTY, CHOPMUPOBAH, €ro
HeOoOXOqMMO 3arpy3uUTh U3 IPOTrpaMMHOro komga. OGBIUHO 3TO OCYILIECTB-
ssercss B Metoge onCreate() Kiracca akTUBHOCTI:

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

}

IlepBast cTpoka JaHHOTO MeToAa BeI3biBaeT Merox onCreate() cymepkiac-
ca — 3T0 obg3arenpHOe HelicTBue mig Bcex callback-meTonmos xusHeHHO-
ro IuKiIa. Bropad cTpoka yKasbIBaeT, UTO OIINICAHIE ITOJIb30BaTENbCKO-
ro nurepderica aKTMBHOCTY HeoOXOMMMO 3arpysuTh U3 daiina pecypcos
layout/main.xml. MecromnonoxeHnne u uMs daiityia pecypcoB CIeIMII-
pyeTcs ¢ IMOMOIIBI0 CIeNMaIbHOT0 uaeHTU(MKaTopa (B JAaHHOM Cilyuae
R.layout.main), koTopslif mosryuaercs B Buje KOHCTAHTHI I3 aBTOMATIUe-
CKI reHepupyeMoro kiaacca R. [laHHBII Kiacc mepeco3gaéTcsd Ipy KasKaoll
cOopKe IMPOEKTa, a IPY VCIIOIb30BAHMI MHTETPUPOBAHHON CPeIbl eIlé 1
IIocJIe BHECEHVS M3MeHeHMII B daiibl pecypcos. Paiil, cogepKalmii Kiace
R, pacnioraraercs B ropkarajore gen Karajora IIpoeKTa I He JOJDKEH Xpa-
HUTBCS B CHICT€Me KOHTPOJIS BEPCUIL.

Kpome Toro, B MeToze onCreate() xiracca akTMBHOCTH, KaK IIPABIIIO, 3a-
IIPAIINBAIOTCA CCBUIKM Ha Java-0O'beKTHI 3JIeMEeHTOB MHTepdelica, K KOTO-
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PBIM B JaJIbHENIIIEM IOTPeGYeTCs OCTYII M3 IIPOrPaMMHOTO Kona. [laHHbIe
CCBUIKY IIOJIYUAIOTCS ¢ TOMOIbI0 BbI3oBa Metona findViewByld() u o6bru-
HO COXPaHSIOTCS B IIOJISIX KJIacca aKTMBHOCTI.

C yuérom Bcero ckazaHHOro ¢aitr MainActivity.java Mo)KeT BBIIJISIETH
CIIENYIOLIUM 00pa3oM:

public class MainActivity extends Activity {
private TextView counterText;
private Button increaseButton, resetButton;

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
counterText = (TextView) findViewById(R.id.counterText);
increaseButton = (Button) findViewByld(R.id.increaseButton);
resetButton = (Button) findViewById(R.id.resetButton);

}

3ameTuM, YTO AJIS ONpedeseHUsI 3JIeMeHTOB MHTepderica, KOTOpbIe Tpe-
OyeTcsl IMOJIyUNTh, VCIIONb3YIOTC MAeHTU(UKATOPHI, 3aaHHbIe B Kaue-
cTBe 3HaueHUI! coiictBa android:id coorBeTcTByIOIIMX 951eMeHTOB XML-
daiia.

3.5. O6paboTKa COOBITHUII 3IeMEHTOB HMHTep(erica I0Ib30BaTelN.
B paccmaTpuBaemoMm npumMepe Heo6x0aMO 06paboTaTh COOBITHUS OT ABYX
KHOIIOK IT0JIb30BaTENLCKOTO MHTepdeiica «+1» u «Reset» U mpenpuHITH
HeoOXO0qUMBblIe NEeVICTBMS B OTBET Ha KacaHue 3TUX KHOIOK. CyIecTBYIOT
IBa criocoba pelnTh JaHHYIO 3aJady.

ITepBsIil crioco6 cocTout B mobaBieHNu 06paboTumMKa KHOIIKM HeIIo-
CpeCTBEHHO 13 IPOrPaMMHOTO Kofa. [l 9T0ro Heo6X0AMMO BBITIOTHUTD
CJIeAYIOLIVIE EVICTBUS:

1) ompemenmuTh Kjacc, peaNM3yIOIil MHTepdelic  CaylIaTesns

Button.OnClickListener;
2) peannsosars Meton onClick(), KoTopbII OIpeeseTCsa JaHHBIM MH-
Tepdeitcom;
3) co3maTh OOBEKT Kilacca-CIyLIaTeNd I yCTAHOBUTD €T0 B KauecTBe 06-
paboTrunka KacaHWs KHOIIKI.
OG6bruHO B KauecTBe 00pabOTUMKA BBICTYIIA€T BIIOKEHHBINI aHOHVMHBII
xiacc. Ero ncnosnp3oBaHue I103BOJIET peayin30BaTh BCE TP JEICTBUS B KO-
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Ie Hanboree KOMITAaKTHO. PaccMOTpUM MCIIOIb30BaHe aHOHIMHOTO KJIac-
ca [y1s1 00paboTKM COOBITMSI — KaCaHMS KHOIIKI «+1»:

@Override
public void onCreate(Bundle savedInstanceState) {
/...
increaseButton.setOnClickListener(new Button.OnClickListener() {
@Override
public void onClick(View v) {
onlncreaseButtonClick(v);
}
s
}

private void onIncreaseButtonClick(View v) {
// handler code here

}

ITOCKONBKY CHMHTAKCUC BJIOYKEHHBIX KJIACCOB SBJISIETCS JOCTATOUHO IPO-
MO3JIKUM, COOCTBEHHO KOJ 00paboTumka COOBITHS BBHIHECEH B OTENb-
ub1i Meron onlncreaseButtonClick() kiracca MainActivity. Pekomennyer-
Cs IPUAEPKMBATHCSA JAHHOTO IIOAXOMA, IIOCKOJIBKY OH IejlaeT Kox Ooiee
yA000UNTAEMBIM.

Bropoit crioco6 o6paborku coObITS sBIIsSETCS AeKiIapatuBHbIM. OH
COCTOMT B TOM, UYTO MM$S MeTOHa-o0paboTumka CcOOBITHMSI B Kiacce
MainActivity mpocTo yKa3bIBaeTcsl B COOTBETCTBYIOIIEM aTpuOyTe S1eMeH-
ta <Button> B ¢aiure main.xml:

<Button
android:layout_width="0dp" android:layout_weight="1"
android:layout_height="wrap_content" android:text="+1"
android:id="@+id/increaseButton"
android:onClick="onIncreaseButtonClick" />

Heo6xommmo oTMeTUTH, YTO B 3TOM ClIyuae METOX-00paboTUNK B Kilacce
MainActivity moypkeH ObITh 06BsIBIEH OTKPHITBIM (public) m mpuHMMaTh
Te K€ apIyMeHTBI, YTO ¥ COOTBETCTBYIOIINII METOX-00paGoTUMK B Kilacce
Button.Listener:

public void onIncreaseButtonClick(View v) {
// handler code here

29



HanHbIT MeTox 06paboTKN ABIsETCS OoJlee IIPOCTHIM, OH He TpebyeT BHe-
ceHIsI M3MeHeHui1 B kKoj MeToxa onCreate(), oqHako y Hero ects He6oIIb-
1101 He{OCTATOK: B ClIyyae OIIMOKM B OIIpe/iesIeHII MeToa-o6paboTumka
(omeuarka B MMeHM, HEIIPaBUJIbHbIE TUIIBI apIyMEHTOB I T. [I.) 9Ta OLINO-
ka Oyger oOHapy»KeHa JIMIIb IIPY IOIBITKE BBI30Ba 00paboTUMKa BO Bpe-
MsI BBITTOJIHEHNS TporpaMMsblL. [TepBBIil CIIoco0 JIMIIEH TAKOTO HeOCTATKa,
¥ IIPM €ro MCIIOJIB30BaHUM BCe OOk nogobHoro poaa Oynyr obHapy-
KEHBI y’Ke Ha CTaAuy KOMITMIISIIANL.

3.6. Mopens cuérumka. [l pelieHns Halllell 3aa4i, B COOTBETCTBUM
¢ apxurektypoit MVC, HeoOXORMMO OIpeNeNnTh KIacC YPOBHS MOIEIN,
KOTOPBIiT OyIeT XpaHUTh JaHHBIE U COIEP)KaTh OM3HEC-JIOTUKY IIPUIIOXKe-
HIA, CBOAAIYIOCd B JAaHHOM CJIy4ae K BBIIIOJHEHUIO OIlepalnii Ipupallie-
Hus n cOpoca cuérymka. B nmpocreiiieM ciyuae Takas MOJEIb MOKET BBI-
IISAETh CIeQYIOIM 00pasoMm:

package ru.ac.uniyar.counter;

public class Counter {
private int value = 0;
public int getValue() { return value; }
public void increase() { value++; }
public void reset() { value = 0; }

3.7. BerpauBaHue Monenu B KOHTponnep. IIockoabKy IIpeficTaBiIeH-
Had B IpeAbIAYIeM IIyHKTe MOMEJb SBJIIeTCA IACCUBHOIL (T. e. He MOXKeT
COOOIIUTH BUAY M KOHTPOJUIEPY O CBOMX M3MEHEHNIX), B TAKOVl pasHO-
BugHOCT MVC KOHTpOJLIEp OKa3bIBaeTCA OTBETCTBEHHBIM 32 OOHOBJICHIE
BUJIa IIpM M3MEHEHUM MOJeNN. B ponn KoHTposiepa B pacCMaTpUBaEMOM
TIpuMepe BBICTYTIaeT aKTUBHOCTL MainActivity, a B ponu Buga — TekcToBoe
noste counterText aToit akTMBHOCTHL.

st Hayana mo6aBuM 1ose counter B kiaacc MainActivity u npowunn-
UMaJIU3UPYEM €ro:

public class MainActivity extends Activity {
/...
private Counter counter = new Counter();

/.
}

[asee ykakeM MMeHa AByX METOXOB-00Pa0OTUNKOB KaCaHMII KHOIIOK B
¢aire main.xml:
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<Button android:id="@+id/increaseButton"
android:layout_width="0dp" android:layout_weight="1"
android:layout_height="wrap_content" android:text="+1"
android:onClick="onIncreaseButtonClick" />

<Button android:id="@+id/resetButton"
android:layout_width="0dp" android:layout_weight="1"
android:layout_height="wrap_content" android:text="Reset"
android:onClick="onResetButtonClick" />

Hakomen, ompegenmum peanmsaumuyu 3STUX METOJOB B  Kjacce
MainActivity:

public void onIncreaseButtonClick(View v) {
counter.increase();
counterText.setText(String.valueOf(counter.getValue()));

}

public void onResetButtonClick(View v) {
counter.reset();
counterText.setText(String.valueOf(counter.getValue()));

}

[IpuBenénnsble 00pabOTUMKY 0OPAIIAIOTCS K MOJENN IJIS TOTO, YTOOBI 13-

MEHUTH HaHHBIEe TpeOyeMbIM 00pa3oM (YBENMUYNTH 3HAUEHNE CUETUMKA
iy cOpOCUTH €ro), a TakxKe MJISI ITOJydeHus TeKyiero sHauenns. [Tocien-
Hee JelicTBIe HeoOXOAIMO AJIsi OGHOBJIEHMS COMEPKIMOe BIAA.

[punoxenne-cuérumk roToso. [Tocie koMmmuursaumy, cOOpKU U pasBép-
THIBaHMS Ha 9KpaHe sMyJssaTopa munu Android-ycrpoiicTBa mosmkeH oTobpa-
KATBCS SKPAH, OTOGHBI M306pakénHoMy Ha puc. B.1.

3.8. AxkTuBHag Mopjenb. Peanmsanmsa IpMIOKeHNUSI-CUETUNKA, OIIN-
caHHas B IPeNbIAYINNX pa3jiesax, MIMeeT HeJOCTATOK, CBI3aHHBII C HEOO-
XOAVIMOCTBIO OTCJIEXKMBATH BCe M3MEHEHVSI MOMENN B KOHTpOJUIEpe 1 00-
HOBJIATD BUJ B COOTBETCTBUIU C STMMU M3MEHEHUAMN. B CII0XHBIX IIpumiIo-
JKEHMSIX 9TO MOXKET CTaTh CEPhE3HON MPOOIEMOIL, BBIPAKAIOIIEIICS B CY-
IIIeCTBEHHOII Ileperpyske Kofa KoHTpoiepa. [ e€ pereHns MOXKHO JC-
T0JIb30BaTh BMECTO MACCUBHOM MOJENN aKTUBHYIO, T. €. TaKylo, KOTopas
CMOKET caMa YBeIOMJIATH CIyIlaTesell O CBOMX U3MeHEeHUX.

Peannsanua yBemoMileHNUII B aKTMBHOI MOJeIM IIOXOKa Ha peanmsa-
L1110 00pabOTUMKOB COOBITIII OT KOMIIOHEHTOB I10Ib30BaTeIbCKOr0 MHTEP-
¢eitca Android. PaccmoTpuMm Ko aKTMBHO MOJENIN:

‘ package ru.ac.uniyar.counter;
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public class Counter {
public interface OnModificationListener {
void onModification(Counter sender);
}
private int value = 0;
private OnModificationListener listener = null;
public void setOnModificationListener(OnModificationListener listener) {
this.listener = listener;
}
public int getValue() {
return value;
}
public void increase() {
value++;
if (listener != null) { listener.onModification(this); }
}
public void reset() {
value = 0;
if (listener != null) { listener.onModification(this); }

}

BHyTpu ki1acca MOmesy ompefesaeTcsa CIenMaIbHbI NHTepdelic CIIy-
mraresnss Counter.OnModificationListener. 9toT unTepdeiic qomKeH ObITH
peann3oBaH 06BEKTOM-CIyLIATEIEM, KOTOPOMY TpebyeTcs Moaydarhb yBe-
JoMIJIeHMs (B KaueCTBe TAKOTO 0OBEKTa MOXKET BBICTYIIATh KJIACC, OTHOCH-
LMIICST K BUAY MM KOHTpoJuIepy B apxurekType MVC). 91oT 06BEKT T0II-
JKeH Takke BbI3BaTh Meron setOnModificationListener() momenn mis to-
ro, 4TOOBI 3aperucTpMpoBaTh cedd B KauecTBe CIylIaTeNld. B MoMeHT pe-
TMCTPaLMM MOJIEeIb COXpaHsAeT IepeJaHHYIO0 CChIIKY Ha CIIyIIaTess B IIoje
onModificationListener.

Kaxxnp1ii pas, Korjga IpouCcXoauT U3MeHeHe 3HaueHns o value, Mo-
Iesb BbI3bIBaeT nHTepQeticHbIl MeTox onModification() Ha coxpanénHOM
o0'’beKTe-CIyIIaTeNle, TeM CaMbIM II0CBLIAs YBeJOMIIeHIe, Ha KOTOpOe CIIy-
IIaTeJIb MOKeT OTpearupoBaTh, HAIIPMMep BBIIIOTHIB IIEPEPICOBKY M300-
pakeHUs Ha 9KpaHe.

3.9. Mogud¢ukanus Kiacca akKTHBHOCTH 151 KICIIOJIb30BaHUS aKTHUB-
HOI Momenu. [Ipu ucronp30BaHNY aKTUBHO MOJIEIN HeoOXOAMO BHe-
CTYI TpM U3MEHEH NS B KOJ{ KJIaCCa aKTMBHOCTIL: 3aperuCTpUPOBaTh 06paboT-
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YUK U3MEeHEeHIUI MOJIeJI, peannsoBaTb KO 3TOTO 06pa60T‘-II/IKa N YOaJIUTh
IIpMHYOUTEIbHOE 0OHOBJIEHIIE Bua 1Ipy MSMEHEHI MOIEII.

PeanmsyeM O6pa6OT‘-H/IK MOI€eJIN B BUIJI€ BIIOKEHHOTO KJIacca, Il€penaro-
IIEro ynpasJ€HI€ COOTBETCTBYIOIIEMY METOOY KjIacCa aKTMBHOCTIL:

@Override
public void onCreate(Bundle savedInstanceState)

{
/o

counter.setOnModificationListener(new Counter.OnModificationListener() {
@Override
public void onModification(Counter sender) {
updateCounterView();

}
D;
}

Jlerko BUAETH, UTO MPUMEHEHHBII IIOAXOM IIOJTHOCTBIO COBIATAET C Iep-
BBIM MeTOIOM 0GpaGoTky coGhrTmit u3 11. B.5, ocymiectsnsas mepemauy 06-
pabotku cobertuit Mmetony updateCounterView() kiacca MainActivity. Pe-
ayIM3alysg 9TOro METOAa BBINIANT CIIeAyI0INMM 06pa3oMm:

public void updateCounterView() {
counterText.setText(String.valueOf(counter.getValue()));

}

Ocrasoch yRaanuTh onepaTopbl OOHOBIEHMS BUAa U3 00pabOTUMKOB KHO-
nok «+1» u «Reset», MoCKoIBKY 0OHOBIIEHNE Telleph OyIeT BHIIIOIHITHCS
meronom updateCounterView(), BBI3bIBaeMBIM aBTOMATIUECKI IIPY M3Me-
HEHUV MOJEJ.

ITocne ymaneHus HEHY>KHOTO KOfia yKa3aHHbIe BbIIle 00paboTunk 6y-
YT BBIMJISIAETH CIENYIOLNM 00pasom:

public void onIncreaseButtonClick(View v) {
counter.increase();

}

public void onResetButtonClick(View v) {
counter.reset();

}

Ha sTom 3aMeHa maccuMBHOI MOJeNIN Ha aKTUBHYIO 3aBeplleHa. Mox-
HO y0eIMThCs, UTO IIOCTPOEHHOE B TAHHOM ITYHKTE IIpMJIOKeHNe paboTaer
B TOUHOCTM TaK ke, KaK I IIPMIJIOKEHME C IIACCUBHON MOJEJBIO.
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3.10. IlpeumyiecTBa 1 HeJOCTATKU aKTUBHOM U ITaCCUBHOM Moie-
nu. [IpoBeném cpaBHeHME OBYX Pa3JIMUHBIX pealnsaluil OgHOM ¥ TOI e
MOJIEJIN U IIOIBITAEMCS Ha €ro OCHOBe c(OpMYJIMPOBATEH IIPEUMYIIECTBA
¥ HEJOCTATKM MCIIOJIb30BAHMSA 3TUX MOJMEJEN, a TaKKe OIpeNeINTh, B Ka-
KUX CIIy4asx cjefyeT OTAaBaTh IIpeIIoUuTeHNe OJHOM U3 HUX.

PaccmarpmBas Kitacchl ITacCUMBHOIM (II. B.6) u axrusmoit (1. B.g§) moze-
JIeit, JIETKO yOeqUThCs, UTO aKTMBHAsS MOJENb SBIISIETCS CyI[eCTBEHHO 060-
Jlee CJIO’KHOJ 10 CpaBHEHUIO C ITAaCCUBHOIA, JOIOJIHNUTEIBHO BKJIIOUas B ce-
051 1oJIe IS XpaHEeHMsI CChUIKI Ha CITyIIATe s, METON AJIsL yCTAHOBKY 3TOTO
T0JIA M KOJ YBEJOMJIEHI CJIyIIaTesd BO BCEX CIydasdX M3MEHEHN MOoJe-
sin. Kpome Toro, npm ucrionb3oBaHUY aKTMBHOM MOJENN HEOOXOAUM KOX
perucrpanuu cayuartens B meroe onCreate() Kiacca akKTMBHOCTH, KOTO-
PBIil OTCYTCTBYET B CIy4yae ITaCCUBHOI MOJEIIL.

OpHako, HeCMOTpS Ha GoJiee BBICOKYIO CIIOKHOCTH Pealn3al(iil, eCTh
y aKTMBHOI MOJENN M CYLIeCTBEHHOE IIPEeMMYIIeCTBO: Graromaps eé mc-
MOJIH30BAHMIO HET HEOOXOAMMOCTI 3a60TUTHCS 06 OOHOBIEHNY BUAA IIPU
u3MeHeHnu Mopnenu. [JaHHOe CBOJICTBO CTAHOBITCS OCOOEHHO I[€HHBIM,
KOTI'[la M3MEeHEHN MOJeJIM He JIOKaJN30BaHkbI B Kofe. B kauecTBe mpumepa
paccMOTpUM IPMUIJIOKEHME, IT03BOJIFIOIIEe IT0Ib30BaTENI0 UTPATh B HEKO-
TOpYI0 UTpy 10 cetu. IamMeHeHMs MOAey (MIPOBOTO II0JISI) B 9TOM CIIyUuae
MOTYT MPOMCXOANUTH KakK uepe3 rpaduueckuii nHTepdeiic IoIb30BaTENs,
TaK U uepes MOAYJb CETeBOro B3anmMopelicTBus. Eciu B JaHHOM cUTyalun
He JICIIOJIb30BaThb aKTUBHYIO MOJeEJb, KOJ CEeTeBOTO B3aIMOJENICTBMUA MO-
JKeT 0Ka3aThCs 3aBMCUMBIM OT KOJIa, OCYILIeCTBIISIIOIIero oTobpaskeHne, Ha-
pylIas TeM caMbIM TpeGoBaHUA apXuUTeKTypHoro madiaora MVC. Ilpu uc-
TI0JIb30BAHIM K€ aKTMBHOI MOJEIN KO M3MEHEHN MOIEIN OKa3bIBAET-
csI OTHENI€H OT KOoja OOHOBJIEHMSI BUA, a YCTAHOBKA CIIyLIaTesell Ipons-
BOOUTCS B KOHTPOJLJIEPE, UTO [ejlaeT IPIJIOKeHEe KOHIENTyalbHO Ooee
TIIOHATHBIM 3a CUET WETKOI'O pasfesieHNs YPOBHEN MOJMENM, BUIA U KOH-
TpoJiepa.

U3 cka3aHHOTrO BBIIIIE MOKHO COPMYIMPOBATH CIEAYIOLINE COOOpaxKe-
HVISI OTHOCUTEIBHO BbIOOpa Tua Mofenn. Eciiu m3MeHeHNsT MO JIOKa-
JI30BAHBI B KOZE U HE COCTABISIOT OOJIBIIOr0 00bEMA, TO IACCHBHON MO-
[(eJIVI MOKeT OBITh JOCTATOUHO. B MpoTuBHOM ciryuae cieqyer NpUMeHSITh
aKTUBHYIO MOJENb, M JOIOJHUTEIbHbIE YCUIINA 110 HAIlMICAHMIO KOJa pa-
6OTBHI €O CayLIaTeNsIMu Oy AyT CKOMIIEHCHPOBAHBI IIOBBIIIIEHEM IIPO3pay-
HOCTH KOJIa 1 ero GoJiee BBICOKO HaIEKHOCTHIO.
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3.11. O6paboTKa CMEHBI OpHEHTAIlMH 9KpaHa. PaspaboTanHoe mpu-
JIoKeHue uMeeT fedeKT, KOTOPBI MO>KHO JIETKO 00HAPY KUTh, €CJIV IIOBEp-
HYTb YCTPOJICTBO, Ha KOTOPOM 3aIlyI€HO NPUJIOKEHNE, M MIMUTAPOBATD
MOBOPOT B 3MYJIATOpE C IOMOIIbI0 KoMmbuHarmit kinasuin Ctrl+F11 mian
Ctrl+F12. HerpyxHO 3aMeTUTh, UTO IIPY STOM 3HAUEHIMEe CUETUMKA COpaACHI-
BaeTcd B HOJIb. ITO MPOMCXOANUT IMOTOMY, UTO IIPU IIOBOPOTE aKTMBHOCTH
YHUYTOXKAETCA M CO3HAETCA 3aHOBO, NMPMUEM HOBBIN 3K3EeMILIAP Kiacca-
aKTMBHOCTM CO3[aéT HOBYIO MOJI€JIb C HYJIEBBIM 3HaUEHIEM CUETUMKA.

Yro0Ob! yCTPaHUTDH JAHHBII AedeKT, HEOOXOIMMO COXPAHATh COCTOSTHIE
MoOAeNIN Ilepel YHUYTOKEHIEM aKTMBHOCTM M BOCCTAaHABJIMBATDL €ro II0-
cJle CO3JaHNs HOBOIO 3K3eMILIApa. [ coXpaHeHUs COCTOSHMS B Kiacce
Activity npenycmoTpeH MeTon

‘ protected void onSavelnstanceState(Bundle outState);

JlaHHBIT METOX BBI3BIBAETCS, KOTIA 9K3EMIUIAP AKTUBHOCTY YHUUTOXKAET-
cs1, HO Oy et IlepecosiaH, U He BbI3BIBAETCS IPY HOPMAIbHOM 3aBEPLIEHNN
paboThl MpUIoKeHUs (HAIIPUMED, €CIIU MTOJIb30BATENb HAKMMAET KHOIIKY
«Back»). IlepemaBaemblit MmeTony onSavelnstanceState() B kauecTBe apry-
MeHTa 00beKT Kiacca Bundle npennasnaues st coxpaHeHUs JaHHBIX, KO-
TOpBbIe MOTPeOYIOTCA aKTUBHOCTY [JIsI BOCCTAHOBJIEHUSI COCTOSIHUS I1OCTIE
nepecosganus. CaMo BOCCTAHOBJIEHUE MOKET GBITH OCYILLECTBIEHO 160
B MeTofe

‘ protected void onRestorelnstanceState(Bundle savedInstanceState);

nu6o B merome onCreate(). OGoum Meromam Iepemaércsi OOBEKT Kiac-
ca Bundle ¢ mamHBIMI, COXpaHEHHBIMU METOLOM onSaveInstanceState().
B cnyuae, Korjia BOCCTaHOBIIEHIE JAHHBIX He TpeOyeTcs (T. €. IPOU30IILIO0
ITlepBOHAYAIBHOE CO3JaHIMe Kacca aKTMBHOCTM, a He ero Ilepeco3paHye
B CBSI3M ¢ M3MeHeHMeM KoHpurypauun), meroq onRestorelnstanceState()
He BbI3bIBaeTcs, a MeTony onCreate() B KauecTBe 3HaueHUs IapaMeTpa
savedInstanceState nepenaércs null.

ITockonbKy peanumsanus kiaacca Counter us I @ rpeaycMarpuBaer
OTCUéT 3HAUEHUIT TOJHKO OT HYyJIs, HEOOXOMMMO CO3[ATh KOHCTPYKTOP,
MO3BOJISIOIINIT MHUIMATN3UPOBATh MOJENb IIPOM3BOJIILHBIM 3HAUEHMEM.
KoHCTpYKTOp 110 yMOJSYAHUIO IIPM 3TOM HEOOXOAVIMO OIPENENNTh SIBHO.
B nrore B kiacc Counter He0OXOAMIMO BHECTU CII€YIOIIME M3MEHEHIS:

public class Counter {
private int value;
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public Counter() { value = 0; }
public Counter(int initialValue) { value = initialValue; }
/...

}

Temneps mo6aBum B ki1acc MainActivity meron onSavelnstanceState(),
COXPAHSIOIIVIL COCTOSHYIE MOJIEJII:

@Override

protected void onSavelnstanceState(Bundle bundle) {
super.onSavelnstanceState(bundle);
bundle.putInt("counterValue", counter.getValue());

}

Ocranoch BHECTM M3MEHEHNUS B METOH MHUIMAIN3alMi aKTUBHOCTU
onCreate(). [IJ1st TOTHOTHI U3JIOKEHNUS IPUBENEM KO TAHHOTO METOA Iie-
JIMKOM:

@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
if(savedInstanceState != null) {
counter = new Counter(savedInstanceState.getInt("counterValue"));
}
counterText = (TextView) findViewById(R.id.counterText);
updateCounterView();
counter.setOnModificationListener(new Counter.OnModificationListener() {
@Override
public void onModification(Counter sender) {
updateCounterView()

}
D;
}

OCHOBHBIX M3MEHEHMIT B KOfe ABa. IlepBoe M3 HUX COCTOUT B CO3MAHUU
00'bEKTa MOJEINN C IIOMOLIBI0 KOHCTPYKTOpA € IapaMeTPOM B CUTYALIVI IIe-
Peco3maHms aKTUBHOCTH (3TO OIIpe/IeNsieTcsl Iy TEM CpaBHEHUs IapaMeTpa
savedInstanceState c null). B nporusHOM ciyuae B mosie counter ocraércst
0O'BEKT, CO3MaHHBII KOHCTPYKTOPOM II0 yMOJIYaHUIO. Bropoe nmsmeHeHme
3akioyaercs B BpI3oBe Mertona updateCounterView(). 910 HeoOxommumo,
IIOCKOJIBKY 3HAUEHNE CUETUMKA IIPU CTApTe MOKET ObITh HEHYJIEBbIM, UTO
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He COIJIacyeTcs co 3HaYeHMeM I10 YMOJIUAHUIO UL TEKCTOBOTO I10JIsL, KOTO-
poe 910 3HaueHue oTobpakaer. [IprBeIEHHBII BHI30B OCYLLIECTBISIET IPU-
HYIUTENBHYI0 CUHXPOHM3ALMIO TEKCTOBOIO II0JISL C COCTOAHMEM MOENN,
pelias 3Ty mmpobiaemy.

3.12. Bompocsl u yrpa)KHeHUS I CAMOIIPOBEPKHU:

1.

Yro Takoe apxuTeKTypHbIit 1abion MVC? V3 kakux KOMIIOHEHTOB
COCTOAT CUCTEMBI, OCHOBaHHbIe Ha JaHHOM IIabjoHe?

Omnmimnre JOMyCTUMBIE CIIOCOOBI CBA3Y M B3aMMOJEeICTBIUS KOMIIO-
HeHTOB B pamkax MVC. O6ocHyiiTe, I0UeMy MMEHHO 3TI CIOCOOBI
B3aMMOJIEVICTBUA paspellleHbl, a ApyTrue — HeT.

OxapakTepusyiiTe CIIoco0 IMOCTPOEHNs IOIb30BATENBCKOTO MHTEP-
¢eiica, npumensemslit B Android-npunoxeHusax.

Onuiunre, KakKMM 06pasoM MOXXHO 3aTPYy3UTh ONVCAHIE II0Tb30Ba-
TeJIbCKOTO MHTepdeica 13 Koga 1 KaK MO>KHO IIOJIyUNTh JOCTYII K OT-
JeTBHBIM BUKETaM.

Omnmnre aBa crioco6a o6paborku co6ertnit B Android. Ykaxute mo-
CTOMHCTBA U HEJOCTATKM KaKJOTO M3 HUX.

. OHpeIICJII/ITC AKTUBHYIO U ITACCYBHYIO MOJEJIN B TEPMIHAX apXUTEK-

typHoro 1aéiona MVC. OcBeTure JOCTOMHCTBA M HEJOCTATKY KaK-
IIOTO M3 TUIIOB MOJIEJIEN.

Omnminre, Kak IpaBUJIbHO 00pabaThIBaTh COOBITIE IIOBOPOTA IKpa-
Ha noJb3oBaresneM. YTo IPOMCXOANUT IIPU IIOBOPOTE C TOUKY 3PEHUS
SKM3HEHHOTO IIMKJIa aKTUBHOCTI?

. CospaiiTe MIpoeKT NPMIJIOKEHN, OIIMCAHHBIN B 3T0I1 r1aBe. CKoMIIN-

JIMPYITE IPUJIOKEHIIE U 3aIyCTUTE €r0 B AMYJIATOPE U HA peajlb-
HOM yCTPOJICTBE.
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4. Kiacc View u ero BO3MOXHOCTHU

4.1. HasnaueHue kiracca View. Kiacc View gBisercs cynepkiaccom
BCeX KJ1accoB-BuaKeToB B Android, Bkitouas TextView, ImageView, Button
u 1. 1. Kasxgelit sksemIuisap kinacca View OTBETCTBEH 3a OTPUCOBKY HEKOTO-
POJI IPSIMOYTOJIBHOI 00JIaCTY Ha 9KpaHe, a TaKXe 3a 00paboTKy coOBITIIA,
CBSI3aHHBIX C 3TOIT 00Jyacrteo. [Ipn paspaborke npuinoxenuit mox Android,
KaK IIPaBIJIO, MCITOJIB3YIOTCSA TOTOBbIE OMOIMOTEUHbIe CYOKIIACCHI Kilacca
View. OgHako B HEKOTOPBIX CIIydasx ObIBAIOT HEOOXOAMMBI KOMIIOHEHTHI,
MMeroIye crenuuIecKuii BHELHNIT BUA U oBegeHue. [IoqoOHbIe KOM-
[IOHEHTHI MOKHO JIETKO Pealn30BaTh, YHACIELOBAB COOCTBEHHBIN KJIACC
or kiacca View U IlepeoIpeesiiB MeTOIbI, OTBETCTBEHHbIE 32 OTPICOBKY
y/Mnn 06paboTKy COOBITHIL.

U3 Bcex coObITuit, oOpabaTsiBaeMbIx Ki1accoM View, Hambosee BaXKHbI-
MM [IPECTABIAIOTCS COOBITHS, BOSHUKAIOLIVE IIPY B3aMMOAEICTBIM T10JIb-
30Barens ¢ 00JACTBIO, 32 KOTOPYIO OTBETCTBeH View, COOBITUS Iepemaun
¢doxyca, HakaTMsI Ha KJIaBUILUM M OTPUCOBKM. Paccmorpum mx Gojee mo-
IPOGHO.

4.2. CobbITHs KacaHus 3KpaHa. Korga mosnp3oBarenp KacaeTcst o6ia-
CTM Ha 9KpaHe, 3aHMMAaeMOJl KOHKDETHBIM 9K3eMIUIIPOM Kiacca View,
IIPOMCXOINT COOBITIE, KOTOPOE 00pabaThIBAETCI METOLOM

‘ public boolean onTouchEvent(MotionEvent event);

Kpome mepeomnpeneneHnst GaHHOTO METOAA, CYILECTBYET eIlé BO3MOXK-
HOCTb 00pabOTKM COOBITMSI KacaHWs C IIOMOIIBIO Kjlacca-CIyIaTess TH-
rna View.OnTouchListener. MeTton-06paboTunk JaHHOTO COOBITHS CIERY-
FOILIVAIL:

‘ public boolean onTouch(View v, MotionEvent event);

Oba MerToma NPMHMMAIOT B KadyecTBe IapaMmeTrpa OOBEKT Kiacca
MotionEvent, koTopsIil onyceIBaeT qeTaiu IpousBenéHHoro kacanus. Oc-
HOBHBIE cBoiicTBal aTOTO KiTaCCA:

3 HamomHMM, UTO [T OTYUeHS 3HAUEHWTT CBOTICTE HEOOXOMMO BBI3BIBATH COOTBETCTBY-
oILMIe MeTOABI HocTyma, Harpumep getX(), getY() u . x.
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+ X,y — KOOpAMHATHI KacaHMs B COOCTBEHHOII CIICTeMe KOOPIMHAT BU-
IDKeTa;
« action — Tum coObiTHs (CM. 0OOBICHEHNE HITKE);
- pressure — CuJIa AaBJeHNS HA 9KpaH (BelecTBeHHOE uncio ot 0.0 no
1.0; @11 5KpaHOB, KOTOpBIE He IOAAEPKUBAIOT OIIpeJesIeHIe CUIIBI
IaBJIEHN, BCErOa paBHO 1.0);
« size — pasmep 06JaCTU KacaHUS.
Korma monbp3oBaTenp KacaeTcs 3KpaHa, TeHepUpYeTcs CcOoObITME THIIA
MotionEvent. ACTION_UP, a xorjga oTHMMaeT Iajel| OT 3KpaHa — COOBI-
e tuiia MotionEvent. ACTION_DOWN. Eciiu moib3oBaTeb BeOET IIalb-
1leM II0 9KpaHy, TO HOIIOJHUTEIHHO TeHEepUPYeTCs Cepusi COOBITUII TH-
na MotionEvent. ACTION_MOVE, ka)xgoe 13 KOTOPBIX COOEP>KUT OINCA-
Hye pparMeHTa TPAeKTOPMMU, I10 KOTOPOI ABUTAIICS ITaJIel] [I0JIb30BaTes.
Jnst mostyyeHus ToueK, BXOASIIUX B TPAEKTOPUIO, MCIIONb3YIOTCS METONBI

public final int getHistorySize();

public final float getHistoricalX(int index);
public final float getHistoricalY(int index);

public final float getHistoricalPressure(int index);
public final float getHistoricalSize(int pos);

xiacca MotionEvent. 3ameTum, uto rpynnupoBka Touek BO (pparMeHTHI
TPAeKTOpUIl CHeslaHa IJIs IIOBBIIIEHNUS IIPOM3BOAUTEIHHOCTY, YTOOBI He
reHepUpOBaTh OTHAENbHBIX COOBITUI IJIS KAXKOOI TOUKIA.

B kauectBe mpumepa o6paboTKy COOBITUII KaCaHWs 9KpaHa IIPUBEIEM
kox merona OnTouchEvent(), BerBogsiuiit B xxypHai (log) onucanue Beex
BO3HUKAIOIINX COOBITIIL:

@Override
public boolean onTouch(View v, MotionEvent event) {
float x = event.getX(), y = event.getY();
switch (event.getAction()) {
case MotionEvent. ACTION_DOWN:
Log.d(getClass().getSimpleName(), "down: " + x +
break;
case MotionEvent. ACTION_UP:
Log.d(getClass().getSimpleName(), "up: " +x + ", " + y);
break;
case MotionEvent. ACTION_MOVE:
Log.d(getClass().getSimpleName(), "move: ");
for (int i = 0; i < event.getHistorySize(); i++) {

"on
5

+Y);
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Log.d(getClass().getSimpleName(), "————— +

event.getHistoricalX(i) + ", " + event.getHistoricalY(i));

}
Log.d(getClass().getSimpleName(), "————— +X+

break;
}

return true;

ITpuMmep BbIBOIA NPMIIOKEHMNS:

18:32:30.270: DEBUG/MainActivity(1478): down: 241.0, 427.0
18:32:30.412: DEBUG/MainActivity(1478): up: 241.0, 427.
18:32:31.740: DEBUG/MainActivity(1478): down: 137.0, 165.0
18:32:31.760: DEBUG/MainActivity(1478): move:

[

18:32:31.770: DEBUG/MainActivity(1478): ----- 137.0, 154.0
18:32:31.770: DEBUG/MainActivity(1478): move:
18:32:31.770: DEBUG/MainActivity(1478): ----- 139.0, 135.0
18:32:31.770: DEBUG/MainActivity(1478): ----- 141.0, 133.0
18:32:31.800: DEBUG/MainActivity(1478): move:
18:32:31.810: DEBUG/MainActivity(1478): ----- 147.0, 141.0

18:32:31.990: DEBUG/MainActivity(1478): up: 147.0, 141.0

4.3. CobprTs kinaBuarypbl. O0paboTka COOBITHII OT KJIaBMATYpBI
BCTpeuaeTcss JOCTATOUHO PeKo, MOCcKoIbKy MHorme Android-ycrpoiicTa
He MIMEIOT aIllapaTHO KIaBuaTypsl. OJHAKO JaHHAS BO3MOXKHOCTb MOXKET
oTpe6oBaThCs IJI 00PabOTKY CTAHJAPTHBIX KHOIIOK, TaKMX Kak «Menu»
n «Back».

st 06paboTKyM COOBITHII OT KIaBMATYphl HEOOXOAMMO IIepeoIipese-
JINTH METOJBI

public boolean onKeyDown(int keyCode, KeyEvent event);
public boolean onKeyUp(int keyCode, KeyEvent event);

WM 3aperucTpupoBaTh ciaymaTtens tuna View.OnKeyEventListener n
OIIpeeIUThb METON

‘ boolean onKey(View v, int keyCode, KeyEvent event);

Kak u B ciyuae ¢ coOpITMAMM KacaHUs 9KpaHa, CBOJICTBO action o0bekTa
KeyEvent mosBoJser ompeReanTb TUII COOBITIA:

« KeyEvent ACTION_DOWN — Ha)xaTme KJIaBUIIIN;

+ KeyEvent. ACTION_UP — eé orniyckanme;

« KeyEvent. ACTION_MULTIPLE — aBTomnosTOp.
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[Tapametp keyCode comepxut xox Haxkatoil kiasBuinu. Hampumep, 3Ha-
uenue KeyEvent. KEYCODE_DPAD_LEFT cooTBeTCTByeT KHOIIKE «BJIEBO»
IvKoricTuKa Teedona, a sHaueHne KeyEvent. KEYCODE_MENU — kHonke
«Menu». OcranpHble 3HaUEHMS KOJIOB MO>KHO HailTy B foKyMeHTauuu. Ot-
MEeTHUM, UTO COOBITHUS OT KJIABMATYPHI IIEPERal0OTCs TOJIBKO TOMY BUJUKETY,
KOTOPBII B HACTOSIIMIT MOMEHT uMeeT GoKyc BBofa. B umeno takmx Bu-
IUKETOB BXOOUT, HanipuMep, komoHeHT EditText i He BXOOUT KOMIIOHEHT
TextView. [[1s1 TOro uto0bl IOJIH30BATENHCKIIT KOMIIOHEHT MOT IIPUHI-
Matb GOKyC BBOAA, HEOOXOAMMO YCTAHOBUTE ero cBoiicTBO focusable pas-
HBIM true.

4.4. TlpaBuna o6pabOTKM COOBITHI BOOJIb HEPAPXUU BUMIKETOB.
JIro6oit BUKET MOXKET COREPIKATh APYTe BUKETHI BHYTPU TOJ 06IacTIL,
3a KOTOPYIO OH OTBeTCTBeH. Vepapxus BKIOUEHVSI MOXKeET OBbITh chopMu-
pOBaHa HEIOCPEICTBEHHO B IIPOTPAMMHOM KOJE€ VUM IIyTEM BIIOKEHUS
anemMeHTOB B XML-(aiiie, onmuchIBaoIeM OIb30BATENBCKIIT MHTEPPETIC
(cm. 1. B.3). Kak mpaBumito, Ha mpakTuke MCIOTb3yeTcs BTOPOI CIIOCOG.
Vepapxusi BUKETOB MMeET CyILIleCTBEHHOe 3HaueHue i 06paboTKm
coGbITHII. [[efICTBYIOT CIiel[anbHble IIpaBma, OIpefeIsole 00paboTKy
COOBITUII BIOJIb MEPAPXIIL:
* BIIEPBYIO OUEpENb COOBITHE IepeNaéTcs HanboIIee BIOKEHHOMY (JIut-
CTOBOMY B JI€p€EBE BIOXKEHMNSI) BUKETY, OTBETCTBEHHOMY 3a 00JIACTB,
B KOTOPOJI IPOM30IILIO COOBITIIE;

 €CJIM BUJIKET He OTpefelsieT COOCTBEHHOro o0paboTumka I Ipo-
M30LIENIIET0 COOBITHS, OHO ITepenaércs NIt 00paboTKM POMUTEINb-
CKOMY B TEpMUHAX MEPAPXUY BKIIOUEHNS BUIKETY; MHAUE BbI3bIBA-
ercst 00paboTUMK DOUEPHETro BUIDKETA;

« ecnu 00paboTumMK COOBITHS BO3BpAIlaeT true, TO CUMTAETCS, UTO BU-

IUKeT 06paboTai cobbITIE, U HaybHeNas 06paboTka He Tpedyercs;

« eciu o6paboTumk BosBparaer false, To Bumker 06paboTain cobbITHE,

HO TpeOyeTcs TakkKe IIPOTOIDKUTH 00pabOTKY 9TOTO COOBITMS POIM-
TEJBCKUM BUIKETOM.
B sakioueHMe OTMETIIM, UTO JaHHBIE IIPABIJIA SIBISIOTCS JOCTATOYHO I'b-
KM, II03BOJISISI KaK IepeorIpenessiTh Cl1ocob 06paboTKy COOBITII BO BIIO-
JKEHHBIX BUJPKETAX, TaK I CBI3bIBATD B IIEIIOUKY 00pabOTUMKY Pas3IMUHBIX
BUJDKETOB MEPAPXUIL.

4.5. PucoBanue Ha BUKeTaX. B GOJBIINMHCTBE CiydaeB IIPUYMHON
co3maHms COOCTBEHHOIO BUPKETA SIBJILETCS HeOOXOAMMOCTD OIIpeIesIeHIs
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HECTaHJapTHOIO CII0c00a OTPMCOBKM cofepykumoro. IIpumepamn mMoryr
CIIy’KUTB BUIKETBI, COfiepKalliyie IO I BCeBO3MOKHBIX UTPOBBIX IIPU-
JIOXKEHMIA, IOCTPOEHNS AuarpaMm, 06paboTKM 1300paske It I T. 1.

J71st TOro uTo6BI OIpeNennTh COOCTBEHHBIN CIIOCO6 OTPUCOBKY COTEp-
JKVIMOTO BUJPKeTa, HEOOXOAMMO IIepeoTIpeNeuTh METO

‘ protected void onDraw(Canvas canvas);

[Tapametp canvas, IepeJaBaeMblil JAHHOMY METOMY, IIPEACTABIIAET COOOIL
«KaHBY» — 00'b€KT, MHKAIICYJIMPYIOLMIT rpaduuecKuit KOHTEKCT U IIpeo-
CTaBJIAIOINIL METOIBI [JIS PUCOBAHMS TpapMuecKux NPUMUTUBOB 1 OIle-
pMpOBaHMs CUCTEMOI KoopauHart. IIpu 3ToM mapaMeTpsl pUCOBaHMUS 3a-
nmarorcs oobekTamu kiacca Paint. Ipaduueckme Bo3amoxkHOCTM 1Itatdop-
mbl Android oueHb OOIIMPHBI, a AeTalny UX MCIIOIb30BAHNUSI MOKHO Hail-
TU B JOKYMEHTALMN, I09TOMY OTPaHIYNMMCI PacCMOTPEHMEM IIprMepa,
EMOHCTPUPYIOIIETO IIPUMEHEHe HEKOTOPBIX U3 YIOMSHYTBIX BO3MOXK-
HOCTeIL.

[aHHBII pUMep IpeacTaBiseT co0O0V BUIKET, OTOOpasKaroIImIil -
¢epbrar yacos. Bymem paccMaTpuBaTh METORBI COOTBETCTBYIOLIIETO KiIacca
[OCJIEOBATEIBHO, JaBast IIPY 9TOM HEOOXOAMMbIe KOMMEHTAPIIL.

public class ClockView extends View {
public ClockView(Context context, AttributeSet attrs) {
super(context, attrs);

}

Kinacc Bumkera-nindepbiata Haclaemyercs oT Kiacca View U ompefessieT
KOHCTPYKTOp, BBI3BIBAIOLIMII KOHCTPYKTOp CyIepKiacca. 9T0 HeoOXOmu-
MO IS IIPAaBUIIBHOTO CO3MAHISI 9K3eMILISIPA KJIacca I10 ero OIMCAHUIO 13
XML-daita.

@0Override

protected void onDraw(Canvas canvas) {
int size = Math.min(getWidth(), getHeight()) / 2;
canvas.translate(getWidth() / 2, getHeight() / 2);
Paint paint = new Paint();
paint.setAntiAlias(true);
drawClockFace(canvas, size, paint);
drawScale(canvas, size, paint);
drawNumbers(canvas, size, paint);
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drawHands(canvas, size, paint);

}

Ilepeonpenenénnniit Meroq onDraw() ompenensier pasmepsl Gyxayliero
uudepbiara u nepeMeraeT Hayanso KOOpAMHAT ero B 1eHTp. Ilocie aro-
ro cospnaércs o6bpekT Knacca Paint u ycranaBnuBaercs mapamertp, obecrie-
YMBAIOIINIT CIIaKMBaHMe rpaduKy, BBIBOLMMOI Ha 9KpaH. [JanbHeriine
LIar¥Y OTPMCOBKMU BBINOJIHAIOTCA OTAEIBHBIMI METOAMIU.

private void drawClockFace(Canvas canvas, int size, Paint paint) {
paint.setStyle(Paint.Style FILL);
paint.setColor(Color. DKGRAY);
paint.setStrokeWidth(4);
canvas.drawCircle(0, 0, size, paint);

}

Merop drawClockFace() pucyer mmycroit nugep6aar TEMHO-CEpPOTro IIBeTa C
romoreio Mmetona drawCircle() kauBbl.

private void drawScale(Canvas canvas, int size, Paint paint) {
paint.setStyle(Paint.Style. STROKE);
paint.setColor(Color.YELLOW);
paint.setStrokeWidth(3);
for (inti=0;1i< 12; i++) {
canvas.drawLine(size — 20, 0, size, 0, paint);
canvas.rotate(30);

}
}

Meron drawScale() pucyer 12 memenmit mxansl nudepbiaTa JIMHUIMI
KEJITOrO IIBETa TONIIMHEI 3. [ yIIpoIeHus Kofa I0CiIe OTPUCOBKY KaX-
IOTO JeJIeHNMs CICTeMa KOOPAMHAT [T0BOpaumBaeTcs Ha 30 rpagycoB. 910
03BOJIsIeT (PaKTUMUECKI PICOBATh BCe [AENCHMS, MCIIONb3Ys OMHI I Te Ke
KOOPJMHATHI, HO B PasHBIX CCTeMaX KoopAuHaT. IIo OKOHUaHNUM OTPUCOB-
KIf CCTeMa KOOPAMHAT BePHETCSA B MICXOJHOE IIOJI0KeHIe aBTOMATIUECKIA.

private void drawNumbers(Canvas canvas, int size, Paint paint) {
paint.setTextSize(28);
paint.setTextAlign(Paint.Align. CENTER);
canvas.drawText("12", 0, —size + 60, paint);
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canvas.drawText("6", 0, size — 60 + textSize("6", paint).y, paint);
paint.setTextAlign(Paint.Align. RIGHT);

canvas.drawText("3", size — 40, textSize("3", paint).y / 2, paint);
paint.setTextAlign(Paint.Align.LEFT);

canvas.drawText("9", —size + 40, textSize("9", paint).y / 2, paint);

}

Meron drawNumbers() pucyer umcioBsie MeTKM Ha Ikaie. [l mpocro-
TBI OTPAHMYNIMCSI MeTKaMU, KpaTHbIMU TpéM. Merog setTextAlign() kiacca
Paint ucrronbayercs st Toro, 4To6bI 06€CIEUNTh TOPM3OHTAIBHOE BBIPAB-
HIBaHIE BBIBOAMMOTO TEKCTa OTHOCUTEIBHO TOUKIL, 3a{aBaeMOI1 IIapaMeT-
pom drawText(). K cosxkanenuro, B Android API HeT aHAJIOTMUHBIX CPELICTB,
obecIeunBalOIIMX BePTHUKAIbHOE BHIPABHUBAHIE, I IPUXOLUTCI PEIIaTh
3Ty 3ajiauy IyTEM HEIIOCPEACTBEHHOIO BHIUMCIEHNST KOOpAMHAT. [[71s1 910-
T'0 MCIIOIB3yeTCs BCIIOMOTATeIbHBII MeTo textSize():

private static Point textSize(String text, Paint paint) {
Rect bounds = new Rect();
paint.getTextBounds(text, 0, text.length(), bounds);
return new Point(bounds.width(), bounds.height());

}

3aMeTyM, UTO BCIIOMOTATENbHBI METON IOTPeGOBaCs, IIOTOMY UTO Me-
tog getTextBounds(), ¢ moMoIIIBI0 KOTOPOTO OIpefendeTcs PpaKTUIeCKMT
pasMep TeKCTa, He BO3BpALI[AeT 3HAUEHNS, & IMEeT BBIXOMHOI TapaMeTp.

private void drawHands(Canvas canvas, int size, Paint paint) {
canvas.rotate(—90);
canvas.save();
canvas.rotate(1.9f « 360 / 12);
drawArrow(canvas, size / 3, paint);
canvas.restore();
canvas.rotate(1.9f « 360);
drawArrow(canvas, size = 5 / 8, paint);

}

Meron drawHands() pucyer crpenku yacos. [l pucOBaHUs CTPEIOK B
HY>KHBIX TTO3MUMAX MCIIONIb3YyeTCd TOT e IIOAXON, UTO ¥ IPY PUCOBAaHUN
JeJIEHNIL: CUCTeMa KOOPAMHAT ITOBOPAUMBAETCS TaK, YTOOBI CTPEIKa B HO-

BOII cHCTeMe KOOpAMHAT OblIa TOPM3OHTANBHOIL. [IJI IIPOCTOTHI IIpMMepa
otobpakaercs Bceraa ¢puxcupoBanHoe BpeMs — 1:54 (1.9 uaca).
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private void drawArrow(Canvas canvas, int length, Paint paint) {
Path path = new Path();
path.moveTo(0, 0);
path.rLineTo(length, 0);
path.rLineTo(0, 10);
path.rLineTo(20, —10);
path.rLineTo(—20, —10);
path.rLineTo(0, 10);
paint.setStyle(Paint.Style FILL_AND_STROKE);
paint.setStrokeWidth(2);
paint.setColor(Color.RED);
canvas.drawPath(path, paint);

} // class ClockView

Mocnenumit Meron drawArrow() pHCyeT CTPENKy YacoB, HE€MOHCTPU-
pys CIeOyoIIyl0 TEXHUKY: CHAuala CO3HAETCa OOBEKT-IyTh (Kiace
Path), cocrosmmit u3 MOCIENOBATENBHOCTM OTPE3KOB, a 3aT€M 3TOT
IIyCTh OTPUCOBBIBAETCA U 3aJIMBAETCS IIBETOM (T. K. MCIIONB3YETCH CTUIb
Paint.Style FILL_AND_STROKE) ¢ momorisio BeizoBa merona drawPath().

B sakioueHme  paspmena  mpuBemEM  comepkumoe  (aitia
res/layout/main.xml, OIMCBHIBAIOIIErO IOJIB30BATENBCKMIT WHTEPETIC
riaBHoI akTuBHOCTH ¢ BumkeroMm tuma ClockView:

<?xml version="1.0" encoding="utf—8"?>

<view android:layout_width="wrap_content"
android:layout_height="wrap_content"
class="ru.ac.uniyar.clockviewdemo.ClockView"
xmlns:android="http://schemas.android.com/apk/res/android" />

4.6. Borpocsl U yIpakHeHUS I CAMOIIPOBEPKH:

1. KakoBo HasHaueHne knacca View? B kakux ciayuasx tpebyercs co-
3[1aBaTh CyOKIJIacChl 9TOTO Kiacca?

2. Onnmmre, 4T0 HEOOXOOUMO CHAENaTh, UTOOBI 00paboTaTh COOBITHS
KacaHMUs 9KpaHa yCTPOJICTBA II0JIb30BaTeJIEM.

3. Onurunre, uTo HEOOXOAMMO CHEIATH, YTOOBI 06paboTaTh COOBITHS OT
kiaBuarypst Android-ycrpoiicTsa.

4. Cdopmynupyiite mpaBuiio 00paboTKy COOBITUIT BIOIb MEPAPXIU BII-
mxetoB. C KaKo¥l LeJIbI0 3TO IPAaBIIIO YCTAHOBJIEHO?

45



5. HasoBuTe OCHOBHBIE KJIACCHI, II03BOJIIOILE BBIIIOJIHATD PUCOBAHIIE
Ha IIPOM3BOJIBHBIX BUKeTax. OcBeTuTe BO3MOXKHOCTH 3TUX KJIACCOB.
ITponnmocTpupyiiTe 3TM BO3MOKHOCTY IIPUMEPaMIL.

6. CospaiiTe IMPOEKT NPMIJIOKEHUS, ONMCAHHBIN B II @ Cxomnmnn-
pyiiTe IpUIIOKeHE U 3aIlyCTUTE €T0 B 3MYJIATOpE WU Ha peaIbHOM
YCTpOIJICTBE.
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5. Pabora c pecypcamu

5.1. IToHsATHe pecypcoB U X Ha3HadyeHHe. Pecypcsl B Android — ato
CTaTMUeCKMe JaHHbIe (HAIpMMep, TeKCT, M300pakeHNs, OMMCaHNe I0JIb-
30BaTeJILCKOTO MHTepdelica), ABIAIOIINeCcT YaCThI0 IPMUIIoKeHn. Pecypcsl
pasMelIaTca pa3paboTUYNKOM BHYTPM IIPOEKTa B Buje GaiiyIoB U IepeHo-
cATCA B apk-TIaKeT IPUIOKEHM aBTOMATHUECKI BO BpeMs COOpKIL.

Hcnonp3oBaHme pecypcosB IIpeciieflyeT Be OCHOBHEBIE €.

1. OTtpenenne JaHHBIX OT Kofa. [Ipy ucroab30BaHNY pecypcoB JaHHbIE
XpaHATCA OTHEIBHO OT KOJa B HEeKJIApaTMBHOM BIUJE, IIO3TOMY UX
JIETKO M3MEHATD, IPNU€M M3MEHEHNI MOTYT BHOCUTH He IIporpam-
MIICTBI, 4, HAaIIpMMep, NU3aifHephl IT0JIb30BaTeILCKOT0 MHTepderica
1IN IlepeBoaunKi. MIsMeHeHMe pecypcoB He TpebyeT IepeKoMITNIIs-
LAY IIPUIIOXKEHMS — HeOoOXOMMMa JINIIIB eTo IepecOopKa.

2. ObecrneueHye BapMaTUBHOCTY JICIIOIB3yeMBIX PECYPCOB B 3aBUCH-
MOCTU OT KoH¢urypanuu. Pecypchl I03BONAIOT peaansoBarh IIOA-
JEepKKy PasjIMYHBIX TUIIOB OpMEHTAINI 3KpaHa M Pa3IMUHBIX I3bI-
KoB MHTepdelica monb3oBaTens 6e3 JOIOIHNTENBHBIX 3aTPaT CO CTO-
POHBI IIPOTPaMMICTa, TaK KaK PeCcypchl, MOAXONAIINE IJIT TeKyIIei
KOH(UTYpaLuny CUCTEMBI, 3aTPY’KAI0TCI aBTOMATIUECKIL.

5.2. Knaccudukarus pecypcos. B Android Brigensrorcs cienymoime
OCHOBHBIE THUIIBI PECYPCOB.

« Layout — ¢airer B popmare XML, onmchIBaroIye pacioioKeHe
3JIeMeHTOB MHTepdelica moab3osareid. [Ipumep Takoro daitia yxe
paccMaTpmBaics paHee B IL B.3.

« Menu — ¢aisr B popmare XML, onmceiBarome KOMIIOHOBKY 3J1e-
MEHTOB MEHIO IJIN ITaHenu gevicTBuii. Vicronp3oBaHme qaHHBIX daii-
JIOB OCBeIIfaeTcs masee B IL. b.5.

+ Drawable — ¢aitnbl n306paxkeHMIt, NCIIONB3YeMBIX IIPUIOKEHIEM.
Croza Takxe BXOIAT rpaduueckue (aiiisl, NCIOIb3yeMble B II0JIb30-
BaTeJIbCKOM MHTepderice.

« Values — manHbIe npnioskeHus, IIpeicTaBJIeHHbIE B TEKCTOBOM (op-
mate XML. B nepByIo ouepes B COCTaB peCypcoB JaHHOI'O TUIIA BXO-
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IST BCE TEKCTOBbIE CTPOKM IIPIUIOKEHS, TPAAULIMOHHO pasMelliae-
wmble B ¢aire strings.xml. [Ipumep Takoro ¢aitna npuBenéH HIDKe:

<?xml version="1.0" encoding="utf—8"?>

<resources>
<string name="app_name">Alarm clock</string>
<string name="hours_label">Hours</string>
<string name="minutes_label">Minutes</string>

</resources>

« Raw — mpousBosbHbIE HaHHBIE, KaK PAaBUIIO OMHApHBIE.
Pecypcel Kaskmoro Tuma pasMeIaloTcs BHYTPM KaTajora res IIpOeKTa
B IIOJJKATAJIOTaX, HA3BaHMA KOTOPBIX COBIANAIOT C TUIIAMY PECypCOB, IIPH-
BeJEHHBIMU BBIIIle, HO HAIIMICAHBI CTPOYHBIMY OYKBaMI.

5.3. Vcrionp3oBaHue pecypcoB M3 HpUIIOKeHHs. [[1s 1cIionb3oBa-
HUSI PeCYpCOB M3 IPIJIOKEHNA B X0e cOOpKM IIpoeKTa (a IpM MCIIOIb30-
BaHUY MHCTPYMEHTAIBHBIX CPeJl TAKKe TP JII0O0M M3MEHEHNY PeCypCcoB
NPUIIOKEHNS) CO3aéTCs crenanbabiin air R.java, comepskarumit ugeH-
TH(PUKATOPBI BCEX pecypcoB IpoeKTa. Bce OHM oIpefeseHbI Kak cTaTUUe-
CKJe KOHCTaHTbI BHYTPU IIOAKIACCOB Kiracca R, Ka)ablil 113 KOTOPBIX COOT-
BETCTBYET CBOEMY TUIIY PECYPCOB:

« Rlayout — pecypcer u3 xarasora res/layout, onucsIBaroiiye KOMIIO-

HOBKY II0JIb30BaTeIbCKOr0 MHTepderica;

« R.menu — pecypcs! n3 kaTajnora res/menu, OIMCBHIBAIOIIME COCTAB
MEHIO VIV MTaHeJI JeICTBIIL;

+ R.id — KOMITOHEHTHI TOTH30BATENBCKOTO MHTEepdeTica, ONMCAHHbIE B
darirax pecypcos (daitnsr karanora res/layout); aJieMeHTHI MIeHTN-
bunmpyorca 1o uneHTUdUKaTOpaM, 3a1aBaeMbIM C IIOMOIIBIO aT-
pubyra android:id;

« R.drawable — pecypcrr-uzobpasxenns u3 karauora res/drawables;

- Rstring, R.integer, R.boolean, R.color, R.array u 1. 1. — pecypcsl
13 (aitIoB KaHHBIX ((pailisl KaTaiora res/values), CrpynnupoBaHHbIe
IO TUIIaM 3TUX JAHHBIX;

+ R.raw — mpoune pecypcsl 13 KaTajora res/raw.

[IpuBenéM mpuMephl UCIIOIB30BAHMSI PECYPCOB U3 KOJa. 3arpyska pe-
Cypca, OIMCBHIBAIOLIETO I10JIb30BATENbCKIIT MHTepdeiC IPIIIOKEeHNS, U3
¢aiina res/layout/main.xml ocy1iecTBisieTcs: ¢ IOMOIIBIO BBI30BA:

‘ setContentView(R.layout.main);

YreHne TEKCTOBOTO pecypca, oIlpeeléHHOro B (aitie res/strings.xml kax
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<?xml version="1.0" encoding="utf—8"?>
<resources>

<string name="error_message">Error!</string>
</resources>

7 BBIBOJQ I/IH(bOpMaLU/II/I, 3aKJIIOUEHHON B 3TOM pecypce, B BLa€ BCIIJIbIBAlO-
Iero COO6IH€HI/I$I MOKHO BBIIIOJITHUTD CIIEAYIOIIMM 06pa30M:

‘ Toast.makeText(this, R.string.error_message, Toast LENGTH_LONG).show();

[lepeunciieHHble BBILIE IPUMEPHI MCIIOIb30BAIN JIMIIE UOEHTUUKA-
TOPBI PECYPCOB, KOTOPBIE IIePeNaBATIICH PA3IMUHBIM BUIKETAM, a IIOCTIE-
HIE B CBOIO OUepedb 3arpy:kanu Heobxomumsle pecypesl. Ho cyiectsyer
BO3MOKHOCTh HEITOCPECTBEHHOIT 3arpy3Ku C IIOMOILBI0 METONOB Kiacca
Resources. OGbeKT 3TOro Kiracca MOKHO ITOJIYYUTh B PE3YJIbTaTe BbI30OBA
getResources() kinacca Context:

‘ Resources resources = getResources();

3aTeM MOKHO ITOJYUNUTh TEKCTOBBII PECYPC U PeCypc-u3obparkeHue ciie-
IyIOIuM obpasom:

String text = resources.getText(R.string.app_name);
Drawable icon = resources.getDrawable(R.drawable.ic_launcher);

Taxxe cylecTByeT BO3MOKHOCTb CCHITKM Ha pecypchl U3 ONMCaHUA
IOpyrux pecypcoB. OHa MCIOIB3yeTCs A OIpefeleHNs MAeHTUPUKATO-
POB 2JIeMeHTOB B (hailylaX OIMCAHNS II0JIB30BATEIBCKOTO MHTepderica:

‘ <TextView android:id="@+id/counterTextView" />

ITOMICTAaHOBKM CTPOK 13 (aiiiioB res/values B kauecTBe HaJIINCEI BUIKETOB:
‘ <TextView android:text="@string/counterText" />

a Taxke B (aiure MaHudecra:

<application android:label="@string/app_name"
android:icon="@drawable/ic_launcher">

B nocneguem ciryuae yKas3bIBaIOTCS T€KCTOBBIN pecypc, COmepsKaIimii Ha-
3BaHMe IPUJIOKEHN, I pecypc-u3o0paskeHue, IBIIAIOIeecd ero NKOHKOIL.

5.4. Pecypcsl, 3aBucsamue ot KoHpurypauuu. Kak yxe ymomMuHa-
JIOCB, OJTHOII U3 LieJIell YICIIOIb30BAHMS PECYPCOB SBIIAETCS ITOAEPKKA UX
BapMaTUBHOCTY B 3aBMCUMOCTU OT KOoHGurypauum cucrembl. Hanbomee
BaXHBIMI 3JIEMEHTaMI KOHUIypaumy, TpeOyIOIMMI TaKoll BapUaTuB-
HOCTH, SIBJISIOTCS:
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+ paspellleHre 3KpaHa (B IPMIJIOKEHMM HEOOXOOUMO JMCIIOIb30BATh
N300paKeHMs, IOAXOIAIME [JII YCTAHOBJIEHHOTO paspelleHNus
9KpaHa II0JIh30BaTelsI BO M30exKaHMe CHIDKEHUSI MX KauecTBa IIPH
MacIuTabMpOBaHMI);

+ OpuMeHTauys 9KpaHa (Ui KHIDKHOI U albOOMHOM OpMeHTaI[M, KaK
MpaBuUio, TpeOyeTcs pasinuyuHas KOMIIOHOBKA 3JIEMEHTOB I10JIb30Ba-
TeJIBCKOTO MHTepdelica);

+ TeKylas JIOKaub (MHTepdeiic I0oIb30BaTeNs IPIIIOKEHNS NODKEH
OBITH Ha TOM SI3BIKE, KOTOPBIN yCTAHOBIIEH B CUCTEME).

Jo1st perteHus 3aKayuy BapUaTUBHOCTY (ailyibl peCypcoB, COOTBETCTBY-
OII[€ PA3IIMUHBIM KOHPUIYpaLMsIM, pa3MeIaoTCs B PasINUHbIX KaTaIo-
rax. [Ipu sTom cydduKchl yKa3pIBaOT, A KAKO KOHGUTypauuy IpegHa-
3HAUEHBI PeCYPChI M3 COOTBETCTBYIOIETO KaTayora:

+ layout — karasor ommcaHus uHTepderica I KHIWKHOI OpMeHTa-

uu; layout-land — most ans6omHoOIL;

« drawable — mnHaGop wnsobpakeHuit mo ymosuaHwmo; drawable-
ldpi, drawable-mdpi, drawable-hdpi — HaGops! M300parkeHMIt HJIs
YCTPOJCTB C HU3KMUM, CPEJHUM ¥ BBICOKMM paspelleHIeM COOTBET-
CTBEHHO;

« values — CTPOKM IIPUIIOKEHMS I A3BIKA II0 YMOIYAHNIO (aHIJINIL-
ckuit), values-ru — CTPOKM IPWMIIOKEHUS B PYCCKOIN JIOKATIM3ALNI,
values-de — cTpoku MpIMIOKeHNS B HEMEL[KOI JIOKAIN3ALUI I T. J.

IlpuBenéM mpuMep MCIIONb30BAHMSA JAHHOTO MeXaHM3Ma I MHTep-
HalMoHaNM3auuu npuioxenus. Ilycrs ¢aitn pecypcos, NpuUBENEHHBIN B
m. 5.3, mmeer mmsa strings.xml u HaxommTCAa BHYTpHU Karajuora res/values
npoekTa. Torga Ansg TOro, 4To6bl OGECIEUNTh MHTEPHALMOHAINSALIIO
NPUIIOKEHNS I PYCCKOrO sI3bIKa, HEOOXOOUMO CO3HATh CJIEXYIOLIVIL
dbain

<?xml version="1.0" encoding="utf—8"?>

<resources>

<string name="app_name">Bynnipanx</string>

<string name="hours_label">Yacs1</string>

<string name="minutes_label">MnnyTsIi</string>
</resources>

¥ pa3MeCTUTH eT0 II0X MMeHeM strings.xml BHyTpu kaTasora res/values-ru.

5.5. Hcmonp3oBaHue pecypcoB o GOPMHUPOBAHHUA MEHIO U ITaHe-
U gedicTBUH. PaccMoTpuMm elné oauH IpuMep UCIIOIb30BaHUSA PECypPCOB,
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IEeMOHCTPUPYIOIINI (OPMIPOBaHNE [JIABHOIO MEHI0. B paHHMX Bepcmsax
Android riaBHOe MeHIO IPUIIOKEHNS BHI3BIBAETCS Ha)KaTIIEM Ha allapar-
HYI0 KHOIIKY «Menu». Haunnas ¢ Android 3 ncnomns3syercs Apyroi Ioaxox:
3JIEMEHTHI MEHIO BBICTPAMBAIOTCS B IIPABOM YIUIy CTPOKM 3arOJIOBKA IIPU-
JIOKEHUSI, KOTOpast B 3TOM CJlydae Ha3bIBAeTCs ITaHEeJIbIO0 JelicTBUi (action
bar). [IpyHIMII peannsanuy OqMHAKOB I 0001X MeXaHN3MOB. [IpnBeném
€ro OIVCaHIe.

CHauajla MeHI0O HeoOXomyuMo ommcaTh B daitie pecypcoB. B manHom
ciyuae GygeM CUMTaTh, YTO TaKOIl Qaii mMeeT nMs res/menu/main.xml:

<?xml version="1.0" encoding="utf—8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android">
<item android:id="@+id/menu_save"
android:icon="@drawable/ic_menu_save"
android:title="@string/menu_save"
android:showAsAction="ifRoom|withText" />
<item android:id="@+id/menu_delete"
android:icon="@drawable/ic_menu_delete"
android:title="@string/menu_delete"
android:showAsAction="ifRoom|withText" />
<item android:id="@+id/menu_options"
android:title="@string/menu_options"
android:showAsAction="never" />
</menu>

B cocraB MeHIO BXOAAT Tpu IyHKTa. [lepBBIit ¥ BTOPOIT 0pOpMIIEHBI
KakK 3JeMeHTHI IaHenn peiicTBuii (arpubyT android:showAsAction mpu-
CYTCTBYET U He paBHO «NeVer»), I KaKIOro U3 HUX OIlpeesIeHbl 3HAUOK
n tekcr (arpulyTel android:icon n android:title coorBercTBeHHO). 3Haue-
Hue «ifRoom|withText» o3Hauaer, YTO B IIaHEIV HEIICTBUII JOJDKHBI 0TO0-
pakaThCs Kak 3HaYOK [EVICTBS, TaK M €T'0 TEKCTOBOE OTINCaHMe (TociefHee
TOJIBKO MPY HAJIMUMY JOCTATOUHOIO KOJIYECTBA CBOOOMHOIO IIPOCTpaH-
cTBa B maHenn). [lpyrue Bo3MOKHbIe 3HaUEHMs BKIOYAOT «always», 060-
3HAYaIoII[ee, YTO 3JIEMEHT BCerja JOJDKEH 0TOOpaskaThCs, M «never», 060-
3HAYAIOIIL, YTO 3JIeMeHT He OymeT 0TOOpa)KaThCsl B IIAHEIU HEeVICTBUIL
9TO UCIIONB3YeTCs B ONMMCAHNM TPETHETO dJIEMEHTA B IIPUBENEHHOM BbI-
1re npuMmepe. [lonbp30BaTENb CMOKET ITONYUUTh OCTYII K 9TOMY 3JIEMEHTY
TOJIBKO ITyTEM Ha)KaTys Ha KHONKY «Menu». CKpUHIIOTHI IIPIIIOKEHNS C
OTKPBITHIM MEHIO B IIOPTPETHOI 1 aIbOOMHOI OpMEeHTaLMY IIPUBEeHbI Ha

puc. b.1.
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F Action Bar Demo }L} [
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I Action Bar Demo Z) sae § e

Options Options

Puc. 5.1. [lanensb meiicTBUIL B IOPTPETHOI U aIbOOMHOI OpUeHTaLNN

YroObl 3arpy3uTh IPUBEIEHHOE OIMCaHUE B IMPOTPAMMHOM KOe,
HeoOxonMMo nepeomnpenennts Meroxn onCreateOptionsMenu() kiacca ax-
TUBHOCTI:

@Override

public boolean onCreateOptionsMenu(Menu menu) {
Menulnflater inflater = getMenulnflater();
inflater.inflate(R.menu.main, menu);
return true;

}

B maHHBII MeTOX Iepemaércs TapaMeTp menu, KOTOPbIil HeOOXOAMMO WIC-
[10JIb30BATH I GOPMUPOBAHMS MEHIO. B mpnBeqé HHOM KO JaHHAs OIle-
pauus npousBegeHa ¢ HOMOIIbIo Kiacca Menulnflater, koTopsiit ciocoben
3arpyskath MeHIo 13 XML-dainos onncanus. B meron inflate() mepenaércst
MOeHTU(UKATOP pecypca, U3 KOTOPOro HeOOXOAUMO 3aTPY3UTh OIIUICAHNIE,
a TakKe 00BeKT-MeHIO, ITOJIeKaIMiT (POPMUPOBAHMIO.

5.6. O6paboTKa MEMCTBUII MEHI0 U IaHenu 3apad. s o6pabotku
IEVICTBUII MEHIO ¥ IaHeN M 3ajauy HeOOXOMMMO IIE€peOTIpeNeNUTh MeTON
onOptionsltemSelected() xmacca aktuBHOCTH. [JaHHBIT METOJ SIBIISETCS
OUICIIETUEPOM, II03TOMY TUIIMYHBIN CIIOCOD €ro peannsalu 3aKI0YaeTcs
B OIIpefieJIeHNM AEVICTBIS, KOTOpOe OBLIO BBIOPAHO, C ITOCIeAYIOLIEl obpa-
OOTKOII 3TOrO0 AECTBUL:
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@Override
public boolean onOptionsltemSelected(Menultem item) {

switch (item.getItemlId()) {

case R.id.menu_save:
// Handle the "save" operation
break;

case R.id.menu_delete:
// Handle the "delete" operation
break;
/..

}

return true;

5.7. Bompocsl U ynmpa)KHeHUS OISl CAMOIIPOBEPKU:

1.

Yro Takoe pecypchI? s perieHust KaK1X 3afayu paspaboTaH JaHHbII
mexaHu3M B Android? Kakue npenmyiiecta aét paspaboTunKy mc-
II0JIb30BaHIe MeXaHN3Ma pecypcoB?

Kakme tumser pecypcoB cymiecTBYIOT? Kak pasMellleHBI B IIPOEKTeE
¢aitts! pecypcos?

Kax MO’kHO 1CIT0JIb30BaTh PECYPCHI B IPUIIOKEHU HETIOCPENCTBEH-
HO 13 IIPOrPaMMHOTO KOAa, a TAKKe U3 APYTUX PECYpPCOB?

Yro Takoe pecypcsl, 3aBuUcsIIMe OT KoHpurypauyu? [ yero mpen-
HasHaUeH JaHHBIX MeXaHU3M U KaK ero MOXXHO MCIIOJIb30BaTh?
Kak, mcronb3yss MexaHU3M pPeCypCcoB, CO3[ATh IVIABHOE MEHIO VUK
naHens gevictBuit Android-npunoskeHns?

B uém oTiinums B peanmsanuy MeHIO Ui pAHHUX U II03XHIX BEPCUIT
miatdopmsr Android?

Kak o6paboraTs BpIOOp HEVICTBUIL M3 IJIABHOIO MEHIO VMM IIaHeIN
nencTBmin?
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6. XpaHeHVEe JAaHHBIX

6.1. CriocobbI XxpaHeHUs: JAaHHBIX. MHOIUM MIPIIOKEHNIM Tpebyer-
CsI COXpaHSTh JaHHbIE B IIOCTOSIHHOJ ITaMsTI M BOCCTAHABIMBATD UX IIPU
mocepyromumx 3amyckax. Ilmargopma Android mpemocraBisier Tpu BO3-
MO>KHOCTU pellleHNs JaHHOI 3ajaun: HacTpoiiku (prefereneces), darnoBast
cucreMa 1 6a3bI JaHHBIX. PaccMOTpMM 3T BO3MOXKHOCTHM 60JIee IT0ApOOHO.

6.2. Mexanusm HacTtpoek. Kak cienyer 13 Ha3BaHNS, OCHOBHOE Ha-
3HAUeHMe JAHHOIO MEXaHM3Ma COCTOUT B XpPaHEHUN HACTPOEK IIPIIIOXKe-
ausa. Android API mosBosisieT XpaHUTH HACTPOVKM B BUMAE I1ap «KIIOU—
3HAUEHMEe» V1 ABTOMATUUECKY PelllaeT BCe 3aault CO3MaHUS U YIIPABIEHNSI
¢aitamu, B KOTOPBIX 9TU HACTPOMKY XPAHATCA.

It Toro uTo6BI HauaTh paboTaTh C HACTPOMKAMYL, HEOOXOAMIMO II0JIY-
untb 00beKT Kinacca SharedPreferences ¢ moMoILbI0 BEI30BA METOLA

‘ public SharedPreferences getSharedPreferences(String name, int mode);

kiacca Context. B kauecTBe IepBoro aprymeHTa nepenaércs nneHTudu-
Katop Qaitna HacTpoekd. BIopoii apryMeHT ompefe/sieT pesKuM LOCTyTIa.
B GonpIumHCTBE CilyuaeB JOCTATOYHO MCIIONb30BATH PEXUM IIO yMOIIYa-
uuio (Context. MODE_PRIVATE). [Ipyrue 3HaueHus JaHHOTO HapaMeTpa
II03BOJISIOT CO3IaBaTh HACTPOIKI, pasfelisieMble HECKOIBKIUMI IIPIIIOKe-
Husamu. O HUX MOXKHO IIOApoGHee y3HATh U3 JOKYMEHTALIVIL.

IToce Toro xak 06bekT kiacca SharedPreferences momnyueH, Mo>xHO u3-
BIIeKaTD 3aIVCAHHbIE paHee HACTPOIKIA C IIOMOIIBI0 MeTOROEBE:

public String getString(String key, String defaultValue);
public int getInt(String key, int defaultValue);

Kaxp1i1 3 n3BirekaeMbIX IapaMeTpOB UAeHTU(GUIMPYeTCs 10 KUy (I1a-
pamerp key). Eciiu 3anporieHHOro 3HaueHus B (ariie HaCTpOeK He 0Kasbl-

* Upenruduxarop Moxer GBITH M060i CTPOKOIL, OJHAKO HEOGXOMMMO HMPUHUMATH MEpPBI
110 06eCIIeYeHMIO0 YHIKAIBHOCTH 9TOl cTpoku. Hanpumep, M1 HacTpoek, KacaroIXxcs Of-
HOJ1 KOHKPETHOJ aKTMBHOCTH, PasyMHO MCIIONB30BaTh B Ka4ecTBe MACHTU(UKATOPA I10TI-
HOe MM KJlacca JaHHOI aKTMBHOCTIL.

5 B Ky1acce ONpesiesleHbl METOBI IS KKA0TO M3 NPUMUTUBHBIX TUIIOB 1 TUIa String.
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BAeTCsl, TO BO3BpALAeTCsI 3HAUEHE 10 YMOJIUAHMIO — OHO Ilepefaércs B
BBI30B MeTojia get...() B KauecTBe BTOPOrO apryMeHTa.

CoxpaHeHUe HACTPOEK OCYILECTBIsETCS UyTh cioxHee. CHauaja
HeOOXOQMMO TONYYUTh OOBEKT Kilacca, peanusyroliero wuHrepdeiic
SharedPreferences.Editor, c moMoI11bI0 BbI30Ba METOA

‘ public SharedPreferences.Editor edit();
xiacca SharedPreferences. I[TonyueHHBIT 0GBEKT IMEET METO/IBI

public SharedPreferences.Editor putString(String key, String value);
public SharedPreferences.Editor putlnt (String key, int value);

IIO3BOJIAIOLIVIE COXPAHATh HACTPOIKI COOTBETCTBYIOIINX THIIOB. Ecoiy 3Ha-
YeHMe ITapaMeTpa, COOTBETCTBYIOIIEr0 KUY, II0 KOTOPOMY OCYIIeCTBIIA-
eTcsI 3aIlNCh, YoKe IIPUCYTCTBOBAJO B (aliie HaCTpoeK, 3TO 3HaUeHMe IIepe-
sanuceiBaeTcs. HeMeieHHO 110 OKOHYaHMY 3aIIVICY JAHHBIX HEOOXOAMIMO
BBI3BaTh METOJ

‘ public boolean commit();

KOTOPBIIT aTOMapHO COXPAHNT M3MeHeHNs B (pailiie HaCTPOEK.

IIponnnrocTpupyeM NpuMeHeHMe MeXaHM3Ma HacTPOeK Ha CJIeRylo-
meM npumMepe. Paccmorpum npuioxenne « C4ETUNK» U3 IVIaBBI B u moba-
BUM B HETO BO3MO>KHOCTb COXPAHITh COCTOSTHIIE CUETUMKA MEXIY 3aIryc-
Kamu npuitokeHust. HecMoTpst Ha TO, UTO COCTOsIHUE He SIBJISIETCS, BOOOILIe
TOBOPSI, HACTPOJIKOII IIPMIIOKEHM, MCIIOIb30BaHIe JAaHHOIO MeXaHy3Ma
B JAaHHOM CJIyuae SBJISeTCS CAaMBIM IIPOCTBIM pellleHNeM 3aauyl ¥ IOTOMY
TIPeJCTaBIIIETCS BIIOJHE YMECTHBIM.

Bynmem ocyuiecTBiATh coxpaHeHue cocrossHus B Merome onPause(),
a BoccraHoBjeHume — B Merome onResume(). i Toro uro6nr obecrie-
YNTH BOCCTAHOBJIEHNE COCTOSIHIS, OIIPeeIIM METO YCTAHOBKI 3HAUEHS
B kitacce Counter:

public void setValue(int value) {
this.value = value;
if (listener != null) { listener.onModification(this); }

}

U3 xnacca MainActivity Heo6xomumo yHoannTh BHECEHHBIN B II.
KOJ COXpaHEHN ¥ BOCCTAHOBJIEHMS COCTOSHUSA CUETUMKA IIPU IIOBOPOTE,
IIOCKOJIBKY pellleHIe 3TO 3afady B HOBOJ BepcuM IPUIIOKeHNUI OymeT
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IOCTUTHYTO aBToMaTuuecku. IlonHbI Kox MOAMUIIMPOBAaHHOIO Kiacca
MainActivity:

public class MainActivity extends Activity {
private TextView counterText;
private Counter counter = new Counter();

@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
counterText = (TextView) findViewById(R.id.counterText);
counter.setOnModificationListener(
new Counter.OnModificationListener() {
@Override
public void onModification(Counter sender) { updateCounterView(); }
b
}

public void updateCounterView() {
counterText.setText(String.valueOf(counter.getValue()));

}

public void onIncreaseButtonClick(View v) {
counter.increase();

}

public void onResetButtonClick(View v) {
counter.reset();

}

@Override
protected void onPause() {
super.onPause();
SharedPreferences prefs = getSharedPreferences(getLocalClassName(),
Context. MODE_PRIVATE);
SharedPreferences.Editor editor = prefs.edit();
editor.putInt("counterValue", counter.getValue());
editor.commit();

}

@Override
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protected void onResume() {
super.onResume();
SharedPreferences prefs = getSharedPreferences(getLocalClassName(),
Context. MODE_PRIVATE);
counter.setValue(prefs.getInt("counterValue", 0));
}
}

6.3. OcHoBHusble Kimaccel mss pab6orer CYB/] SQLite. SQLite mpen-
craBisieT co6oi BcrpanBaemyio CYB/I, 1o yMOIYaHUIO IOAEP;KIBAEMYIO
B Android. E€ ncrnonp3oBanne B MPIIOKEHNIX OCHOBBIBAETCS HA IIPUIMe-
HeHUU ABYX kiaccoB Android API: SQLiteDatabase u SQLiteOpenHelper.
IlepBb1it MHKATICYIUPYeT omepauuy gocrymna K B, Bkiouas qobasieHne,
u3MeHeHIe, yaaleHne JaHHbIX U3 TabJIuLl, 3aIIpoChkl Ha BBIOOPKY JaHHBIX,
a TaxKe ympaBieHMe CTpykTypoit BJl. Bropoir kiacc sBiseTcs BCIOMO-
raTeJIbHBIM M IIpeJHasHaueH A yIpaBlIeHNUI KM3HeHHBIM nukiaoMm B/,

BKJIIOYAs II€EPBOHAYAJIBbHOE CO3AaHIE€ CXEMbI JaHHBIX M1 OOHOBJIEHIIE 3TOM
CXE€MBI IIpN OOHOBJIEHUU IIPMIIOKEH .

6.4. Yupasnenue xusHeHHbIM KoM BJI. Paspa6orunk Android-
NPUIIO)KEHNS CaM OTBETCTBEH 3a TO, UTOOBI HEOOXOAMMAs IPUIIOKEHUIO
6a3a maHHBIX ObLIA CO3[aHa Ilepe]] HAauajJOM JMCIIOIb30BaHMs U MMeJa aK-
TyaJbHYI0 Bepcuio. s Toro 4To6sl rapaHTUPOBATh 3TO, CIEAYET CO3MATDH
KJIaCC, YHAacCJIeqOBaHHBIN OT abcrpakTHOro kiacca SQLiteOpenHelper,
OIIpeieNIUTh KOHCTPYKTOP U CIIEAYIOIIE METOBL:

public void onCreate(SQLiteDatabase db);
public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion);

KoHcTpyKTOp yHACIeZOBAaHHOTO KJ1acca, KaK IPaBIUJIO, IIPOCTO BHI3BIBA-
eT KOHCTPYKTOp CyIepKiacca

SQLiteOpenHelper(Context context, String name,
SQLiteDatabase.CursorFactory factory, int version);

C MOXOISIIIMIMY 3HAUEHUSIMU IIapaAMETPOB: B KauecTBe context rmepemaér-
CsL TEKYILIMIT KOHTEKCT (MOYKHO IIPOCTO IIepeNaTh CChUIKY Ha 00bEKT Kiacca
AKTMBHOCTH), Name COXEPIKNUT 1MsI 6a3bl JaHHBIX, VErsion — HoMep BepCuu
B, a factory o6bruHO ycranaBimBaercs paBabsiM null.

Merton onCreate() BbI3bIBaeTCs B TOM CIydae, KOTga IPOMCXOIIUT caMoe
IepBOe ¢ MOMEHTA YCTAaHOBKM NPUIoKeHus oOparenne k B, Tunmunas
peanm3anus JAaHHOTO METOA 3aKII0YaeTCs B BBIIONHEeHNN SQL-KoMaH b
create, CO3[aroIIIEell CXeMY JaHHBIX, IIOCPEACTBOM BbI30Ba METONA
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‘ public void execSQL(String sql);

Ha o0bekTe Ki1acca SQLiteDatabase.

Meron onUpdate() mpenHasHaueH [ BHeCeHUS M3MeHeHuit B BJJ
npu o6HOBIeHUN npuiaoxkeHus. OH BBI3BIBAETCI B TOM CJIy4ae, eCiii HO-
Mep TeKylleil Bepcuyu 0asbl JAaHHBIX B CIUCTEME He COBIIAJaeT C UIC-
JIOM, IlepelaHHbIM B KauecTBe IapaMeTpa version B KOHCTPYKTOp Kijacca
SQLiteOpenHelper. Homepa crapoit 1 HOBOV Bepcuii IepeJalTcs B METON
onUpdate() B kauectBe aprymenToB. Ha OCHOBaHMU MX CpaBHEHUS IIPO-
IrPaMMICT MOYKET BBIIIOJTHUTH KOMaHbl M3MEHEHNsI CXeMbI TaHHBIX, IIpe-
o0pasyrolye cxeMy JaHHBIX OT CTApOil BepCUM K HOBOIL.

Kax mpaBmno, 06bexT Ki1acca, yHaciaegosanuoro ot SQLiteOpenHelper,
cosnaércs B Merone onCreate() u momeriaeTcs B 1osie Kjracca akKTUBHOCTIA.
B nanpHeiflieM Ha 3TOM 0ObeKTe BBI3BIBACTCA METOL

‘ public SQLiteDatabase getWritableDatabase();

Bo3Bpawamoonmit 06vekr kiacca SQLiteDatabase, uepes korTopsiil ocy-
LI{eCTBIISLETCS MOCTYH K JaHHBIM. [lo OKOHUaHMM MCIIONb30BaHUS HEOOXO-
IMMO 3aKphITh BJl mocpencTBOM BBI30Ba METOAA

‘ public void close();

Ha obpekre kiaacca SQLiteOpenHelper.

6.5. Mocryn x manHbIM. Kiacc SQLiteDatabase mpemocrasisier MHO-
’KeCTBO METOHOB I JOCTyIa K JAHHBIM. PaccMOTpMM OCHOBHBIE M3 HUX.
Meton

‘ public long insert(String table, String nullColumnHack, ContentValues values);

NpeqHA3HAUEeH MU BCTABKU CTPOKM B Tabmmuy B, MMsa Tabauis! mepe-
naércs B KauecTBe mapamerpa table, a BcraBisieMble 3HaUeHUs — B Kaue-
crBe mapamerpa values. B pesysbrara BbI30Ba METOHa BO3BPAILAETCS KO-
JIMYECTBO NOGABIEHHBIX CTPOK Min —1, eciu 1o6aBJieH1e OCYIIECTBUTD HE
yIaIoCh.

Vcmonp3yeMblll  [isi  XpaHEHMs SHAUEHUIT IapaMeTpOB  KIAce
ContentValues npexncraBisier co6o0il acCOLMATUBHBIN MAaCCUB, B KO-
TOPOM KJIFOUaMU SBJISIOTCSA MMEHA CTOJIOLOB TabIubl, 4 3HAUCHUAMU —
JaHHBIE COOTBETCTBYIOIIMX siueeK. [[JIs 3amucy maphl «KII0U—3HaueHue»
B aCCOLMATMBHBIN MAacCUB MCIOJNb3yercss Meron put() aHamormuHo
CTAHAAPTHHIM aCCOLMATUBHBIM MACCUBaM Java.
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Meton

public int update(String table, ContentValues values,
String whereClause, String[] whereArgs);

npepgHasHaueH s u3meHenus 3amucu B B]I. [Tapamerpsr table u values
MMEIOT TaKOl Ke CMBICH, Kak M B ciyuae Mmeroma insert(). ITapamerp
whereClause comepxur BoipaxeHne Ha s13b1Ke SQL, oCy111eCTBIIAOIIEE BBI-
GopKy 3amuceit s o6HOBIeHNMs. [laHHOe BhIpa)KeHME MOXKET BKJIIOUATh
MOACTAaHOBOUHBIE ITapaMeTphl, 0003HauaeMble BOIIPOCUTEIbHBIMI 3HAKA-
M. 3HaUeHMs STUX [TapaMeTpOB IIepealoTcs B Buae MaccuBa whereArgs
B TOM IIOpSIZIKe, B KOTOPOM OHMU BCTpeUasnch B SQL-BrIpaskeHNUN.
Meron

‘ public int delete(String table, String whereClause, String[] whereArgs);

IpegHA3HAUeH IS yAaJeHNs 3ammceil u3 6a3pl JaHHBIX. Bce mapamerpsl
aHAJIOTMYHBI YK€ paCCMOTPEHHBIM.

[t oIy YeHMsT JaHHBIX U3 OJHO TabuI(bl 6a3bl JaHHBIX MCIIOJIb3Y-
eTCs METOJ

public Cursor query(String table, String[] columns, String selection,
String[] selectionArgs, String groupBy, String having,
String orderBy, String limit);

ITapameTpsl MeTOJa O3HAYAIOT CIEAYIOLIee:
« table — mMs TaGIMIIBI, M3 KOTOPOIL OCYIIIECTBISETCS BHIOOPKA;
« columns — cIMCOK CTONOLOB, KOTOPBIE HAJIO0 BEPHYTDH B pe3ysbTaTe
3ampoca (3Hauenne null o3nauaer Bce cTOIOLBI);
« selection — SQL-BrIpaxkeHne st KoHCTpyKimu where SQL-3ampoca
Ha BBIOOPKY (MOKET cofepKaTh IOCTAHOBOYHbIE ITapaMeTpPHI);
« selectionArgs — 3HaueHMs IIOACTAHOBOUHBIX I1apaMeTPOB;
« groupBy, having, orderBy, limit — SQL-BbIpa)KeHUsT D11 KOHCTPYK-
uwmii group by, having, order by u limit sanpoca Ha BEIGOPKY JaHHBIX.
BosnpIIMHCTBO apaMeTpoB SIBJSIIOTCI HEeOOSI3aTeIbHBIMI M MOTYT COJEp-
’KaTh 3HaueHue null.
B ciyuae, xorna He0oOXOAMMO IONYYNTh AaHHBIE M3 HECKOIBKUX Tab-
JIAIL, MCITONB3yeTcs Oosiee OOIIMIT METOR

‘ public Cursor rawQuery(String sql, String[] selectionArgs);
HaunBI MeTox mpuHMMaeT SQL-3ampoc, KOTOPEIT HeIoCpeACTBEHHO IIe-

penaérca CYB/l Ha ucnonHeHne.
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6.6. Pabora ¢ kypcopamu. B pesyibprare BBIIONHEHUs METOLOB
query() n rawQuery() Bo3Bparaercss 00bEKT KIacca, pealTusyoliero nH-
tepderic Cursor, KOTOPBII IpefHA3HAUEH [l HABUTALUY 110 Pe3YJIbTUPY-
0II[eMY HabOpy JaHHBIX.

[TepBOHAYAIBHO KYpCOpP HAXOOUTCS B IO3VIMY, IPEALIECTBYIOIIEN
[epBOIi CTPOKe HAGOpa NaHHBIX. [[JI1 IIepexofia K CIeqyIoLell TO3UIIY IC-
[I0JIb3YETCs METOL

‘ public boolean moveToNext();

KOTOPBIT BO3BpalllaeT true, ecay mepexon ObL1 ycrnewmrHsiM, u false, ecian
HabOp HaHHBIX 3aKOHUIJICS.

Jlng mosryueHms 1oJiel CTpOKM, uepe3 KOTOPYIO «IIepelIarHyi» Kypcop,
JCIIOJIB3YeTCS ONMH U3 METOOB

public int getInt(int columnIndex);
public long getLong(int columnIndex);
public String getString(int columnIndex);

B 3aBMCUMOCTU OT THIIa IIOJIydaeMbIX NaHHBIX. B KauecTBe Iapamerpa
columnIndex B NIpUBENEHHDIE BBILIIE METOABI IIEpeTAETCA IIOPANKOBBII HO-
Mep cToJIOLa, 3HaUeHe KOTOPOTO TpebyeTcs monyunTs. [Ipu Heo6xoammo-
CTV HOMep CTOJIOIa pe3yIbTUpYIoLiero Habopa JaHHBIX, a TAK)KE €ro THUIL
MO>KHO ITOJYUUTh 110 MMEHMN, CIIOIb3YysI METOABIL:

public int getColumnIndex(String columnName);
public int getType(int columnIndex);

JomycTuMBble TUITBI JAHHBIX OINpeNeNeHbl KaK CTATIYECKNE KOHCTAHTHI
unTepdeiica Cursor.

Paccmorpum npumep. IlpuBenénHuas Hinke GyHKIUA BHIBOIUT COLEP-
JKUIMO€ IIPOM3BOJIBHOM Tabauibl B (aiti skypHaia (3T0 MOKeT GBITH II0-
JIe3HO I OTJIafKM IpMIoKeHusd). g MpoCTOTHI IpeAIoaraeTcs, 4To
CTOJNOLBI TAGIUIIBI MOTYT MMETh JIMIIE LeIOYNCIEHHBIN VI CTPOKOBBII
TUIL.

private void printTable(SQLiteDatabase database, String tableName) {
Cursor cursor = database.query(tableName, null, null, null, null,
null, null, null);
while (cursor.moveToNext()) {
Log.d(getLocalClassName(), "Record:");
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for (int i = 0; i < cursor.getColumnCount(); i++) {

String columnName = cursor.getColumnName(i) +

switch (cursor.getType(i)) {

case Cursor.FIELD TYPE_INTEGER:
Log.d(getLocalClassName(), columnName + cursor.getInt(i));
break;

case Cursor.FIELD TYPE_STRING:
Log.d(getLocalClassName(), columnName + cursor.getString(i));
break;

}
}

now,
Y

6.7. Borpocsl U ynmpa)KHeHUS AJIs1 CAMOIIPOBEPKU:

1.

Ilepeuncnute crroco6bl IOCTOSHHOTO XpaHEHWs HaHHBIX HA ILIAT-
¢dopme Android. O6bsicHNTE, B KaKUX CIIydasx pasyMHO IIPUMEHSTh
Ka>KIObIN 13 HIX.

Yto Takoe MexaHM3M HacTpoek? [l yero oH mpenHasHaueH? Kax
€ro IPUMeHATh?

Ilepeuncnure ocHoBHbIe Kiacchl Android, mpegHasHaueHHBIE IS
paborsl ¢ 6a3oit maHHbIX SQLite. Ha mpumepax o0BsICHUTE, KaK MX
IIPMMEHSATb.

Uro Takoe KM3HEHHBIT LUK 06a3pl maHHbIx? Kakne cpencTsa 1iat-
¢opmbr Android 1103BONAIOT YIPABIATH 9TUM )KU3HEHHBIM L{UKIOM?
Ha3zoBure mertons! kinacca SQLiteDatabase, npennasnaueHHbIe s
pabotsl ¢ manHpiMuU. Ha npumMepax oObsICHUTE, KaK MX MOYKHO JC-
II0JTB30BATh.

B uém ommume mexny meromamu query() m rawQuery() xiacca
SQLiteDatabase? B kakux ciyyasx IpUMeHSIETCI Ka>KIbI U3 HUX?
Yro Takoe Kypcop Habopa maHHbIX? [l Yero OH IpefHa3HaueH?
Ha npnmepax o6bscHUTE, KaK MCIIOIH30BATh KYPCOPHI.
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7. Ilpumep nipunokeHus, Nucronbp3yrrgero b/l
IUIsL XpaHEHUS DaHHBIX

7.1. Omtucanue HpUNOXeHUs. [JaHHBI pasfes CONEPXUT IIpUMep
IIPVJIOXKEHMS, MCIIOIB3YIOIero 6asy MJaHHBIX [V XpaHeHMs CIIVICKa 3aja-
un nosbs3oBarens (to-do list). [lpumep npusBaH NpogeMOHCTPUPOBATH, KaK
MOKET UCIIONIBb30BaThest Bl B MpUIIOKEeHNM, BKIIIOUAs BBIIIOJIHEHE TAKIX
IeliCTBUIL, KaK yIIpaBJeHNe KM3HEeHHBIM IuKiIoM BJI, moGasienne, usme-
HeHue 1 nojxyueHne samceii u3 BIl, oroGpakeHne JaHHBIX B CIIVICKE U UX
peIaKTIpOBaHIe B OTAEIBHOI aKTUBHOCTIL.

[IpuoKeHMe COMEPKUT ABE AKTUBHOCTU. [ JIaBHAsI aKTUBHOCTH IIPEIHA-
3HaveHa Ul 0TOOpaXKeH VS CIIUCKa el Bropast akTMBHOCTB IT03BOJISIET pe-
OAKTMPOBATh aTpMOYTHI IOJIH30BATEIHCKOI 3a1aul, BKIIOUAOLI[IEe Ha3Ba-
HIe€, OIVICAHNE ¥ ATy BBIIIOJHEHNS. BHEIHNIT BU IPIIIOKEHNS TIpen-
crasyen Ha puc. [.1.

7.2. Kmacc yrpasneHus >xu3HeHHBIM IuknoM B/I. [lna ynpasnenus
KI3HEHHBIM LMKJIOM OIlpefeiauM B npmioxeHun kiacc DBHelper, yna-
creqoBaHHbI OT Kitacca SQLiteOpenHelper:

public class DBHelper extends SQLiteOpenHelper {
public DBHelper(Context context) {
super(context, "todos", null, 1);
}
@Override
public void onCreate(SQLiteDatabase db) {
db.execSQL("create table todos (" +
"_id integer primary key autoincrement,” +
"title text," +
"description text," +
"dueDate text);"
)
}
@0Override
public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) {

}
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P To-DoList I To-Do List

Buy milk Title

Buy milk

Take out the trash
Description
Sign up for a dentist

Due date

March 2013

12
3456789
10111213141516
17181920212223
242526272829 30

Ell

Cancel

Puc. 7.1. ['1aBHast aKTUBHOCTD U aKTUBHOCTH pejakTopa B npuiokenun To-do List

HaHHBIN KJIacc CO3MaéT cXeMy AaHHBIX IIpY II€PBOII ITOIBITKE 06pau_(eH1/m
K B/I. IlockonbKy puitoKeHue UMeeT e JMHCTBEHHYI0 BepCIUI0, HOMep Bep-
cuu B KoHCTpyKTope Kiacca SQLiteOpenHelper ycranoBneHn paBHBIM 1,
a merox onUpgrade() ocraBieH mycToIm.

Kaxnast 3agaua nmeer HasBauue (title), onmcanue (description) n maty
soionHenus (dueDate). ITockonpky B SQLite HeT crieruaIbHOTO THIIA JaH-
HBIX IUIs XpAaHEHUS [aT, MCIIOJIb3yeTcs CTPOKOBOE MpeacTaBieHue B Gop-
Mmare ISO 8601 (HaanMep, 2013-01-21). dua IEePBUYHOTO KIJII0Ua CO3aHO
noste ¢ Ha3BaHueM _ id. Takoe Ha3zBaHMe HEOOXOAMMO [Tl IIPABUIIBHOI pa-
60THI ajjarTepa CIICKa, CBsI3aHHOrO ¢ Tabmnueit BII.

7.3. Ilonp3oBaTenbcKuM  HHTEepdelic  ITaBHOM  aKTUBHOCTH.
Omnncanue wnHTepdeiica TIABHOM AKTUBHOCTU pasMellaercs B (ailie
res/layout/main.xml:

<?xml version="1.0" encoding="utf—8"?>
<ListView android:id="@+id/todoList"

63



android:layout_width="fill_parent"

android:layout_height="fill_parent"

xmlns:android="http://schemas.android.com/apk/res/android">
</ListView>

M COMEPKUT €OUHCTBEHHBIN 3JEMEHT — CIMCOK C UAEHTUPUKATOPOM
todoList.

7.4. Hunuanusanysd TIIaBHOHM aKTUBHOCTU. [JlaBHAadg aKTUBHOCTB
pasmeraercs B k1acce MainActivity. Bygem paz6upars cogepsxmumoe 3Toro
KJIacca OTeNbHBIMY (parMeHTaMy 10 Mepe K00aBieHus GYHKIMOHAIb-
HOCTM B IpmokeHye. HauHéM ¢ Koja MHMIMAIN3AUY TIIaBHOV aKTUB-
HOCTH:

public class MainActivity extends Activity {
private DBHelper dbHelper;
private Cursor cursor;

@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
ListView todoListView = (ListView) findViewBylId(R.id.todoList);
todoListView.setOnltemClickListener(new ListView.OnltemClickListener() {
@Override
public void onltemClick(AdapterView<?> parent, View view,
int position, long id) {
onToDoListltemClick(id);
}
b
dbHelper = new DBHelper(this);
cursor = dbHelper.getWritableDatabase().query("todos", null, null, null,
null, null, "dueDate");
String[] from = new String|[] { "title", "description" };
int[] to = new int[] { R.id.titleText, R.id.descriptionText };
SimpleCursorAdapter adapter = new SimpleCursorAdapter(this,
Rlayout.todo_item, cursor, from, to,
CursorAdapter FLAG_AUTO_REQUERY);
todoListView.setAdapter(adapter);

/...
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[Ipy mHMNMANM3AIMM aKTUBHOCTM IIPOMCXOMNUT 3arpy3Ka OIMCAHMSI MH-
tepdeiica u3 XML-daita (cm. 1. [.3), k cimexy npukpernsercs o6paGot-
YK cOOBITUS BEIOOPA 31eMeHTa, co3naércs sk3eMIuap kiracca DBHelper n
nomelraercs B moJie Kiacca. [lajiee oCyIecTBIseTcsl BRHIOOpKaA BCeX 3aau
n3 tabnuirel todos 6a3pl JaHHBIX C COPTUPOBKOIL IT0 CPOKY 3aBEpPIIEHVS B
XPOHOJIOTMUECKOM ITOpsigKe. B pesyipTrare BRIIIOTHEHNS KOMAHIbI Ha BBI-
GOpKy BO3Bpall[aeTcs Kypcop, KOTOPBI TaKKe COXpaHsIeTcs B II0JIe Kiacca
MainActivity. [Janee cozmaércs sxsemiutsp kiacca SimpleCursorAdapter,
KOTOPBIIT OCYIIIECTBIISIET OTOOpasKeH e 3aIINCe 0Ty UeHHOro Habopa faH-
HBIX Ha TEKCTOBBIE IT0JIsI SJIEMEHTA CITICKA.

BuemrHuit  Buj =~ 9seMeHTa  CIMCKAa  OMNCHIBaeTcs  daiuiom
res/layout/todo_item.xml. Kaxpgpiii sy1eMeHT COmepsKUT IOje M Ha-
3BaHMA 3aJjauM 1 IT0JIe IS €€ OIMCAHMS.

<?xml version="1.0" encoding="utf—8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="match_parent”
android:layout_height="match_parent">
<TextView android:id="@+id/titleText"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_gravity="left|center_vertical"/>
<TextView android:id="@+id/descriptionText"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textColor="#808000"
android:layout_gravity="left|center_vertical"/>
</LinearLayout>

7.5. MeHw npunokeHus u o0paborka mobaBieHus 3amucu. Me-
HIO IpuioxeHus (B gopmare IaHenM HeICTBUII) OIIChIBaeTcs B (aiire
res/menu/main.xml n cogep>xnt KHONKY K00aBIeHNS 3aqaun:

<?xml version="1.0" encoding="utf—8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android">
<item android:id="@+id/add_todo"
android:showAsAction="always"
android:icon="@android:drawable/ic_menu_add" />
</menu>
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Vannmanusaiysa MeHIo 1 00paboTka KacaHMsI KHOIIKY OOaBJICHNs 3a-
IIVICY OCYLLIECTBIISIOTCS CTAHAAPTHHIM 00pa3oM B kiacce MainActivity:

/...
@Override
public boolean onCreateOptionsMenu(Menu menu) {
getMenulnflater().inflate(R. menu.main, menu);
return true;

}

@Override
public boolean onOptionsltemSelected(Menultem item) {
Intent intent = new Intent(this, ToDoEditorActivity.class);
startActivityForResult(intent, 1);
return true;

}
/...

Kacanue kHOIKM IpuBoauT K Be30By aktusHoctu ToDoEditorActivity, ot-
BEUAIoIIIelT 3a pelakTUpoBaHue 3amuci. [I0CKONbKyY KHOIIKA B ITAHENN [eTi-
CTBUII IBJIsIeTCS eAMHCTBeHHOIL, MeToxn onOptionsltemSelected() ue comep-
JKUT KOJa IIPOBEPKI BBIOPAHHOTO 3JIEMEHTA MEHIO.

7.6. ITonp3oBaTenbckuit MHTepPEric aKTUBHOCTU pemakTopa. MH-
Tepdelic aKTMBHOCTY, IIPeIHA3HAUEHHO IS peIaKTUPOBAHMS aTPpUOYTOB
3a/ay, BKJIIOUAET B cebsI TEKCTOBBIE TI0JIS [IJI BBOJA Ha3BaHMS 3aJjaul U eé
onucanus, komroHeHT DatePicker mis BBoga marhl 3aBeplieHus 3amaun,
nBe kHomky «OK» m «Cancel», a Takxxe metku (TextView) mis onmcanus
Ha3HAUeHNs BCeX 9JIEMEHTOB uHTepderica.

Jnst ommcaHMs IIOJIB30BaTEIBCKOTO MHTepderica MCIonb3yercs (aiin
res/layout/todo_editor.xml. OH BBINIIAUT ClleAyOIUM 00pa3oM:

<?xml version="1.0" encoding="utf—8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent">
<TextView android:text="Title"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_gravity="left|center_vertical"/>
<EditText android:id="@+id/titleText"
android:layout_width="fill_parent"
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android:layout_height="wrap_content"
android:layout_gravity="left|center_vertical"/>
<TextView android:text="Description"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_gravity="left|center_vertical"/>
<EditText android:id="@+id/descriptionText"
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:layout_gravity="left|center_vertical"/>
<TextView android:id="@+id/textView" android:text="Due date"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_gravity="left|center_vertical"/>
<DatePicker android:id="@+id/dueDatePicker"
android:layout_width="fill_parent"
android:layout_height="wrap_content" />
<LinearLayout android:orientation="horizontal"
android:layout_width="fill_parent"
android:layout_height="fill_parent">
<Button android:id="@+id/cancelButton" android:text="Cancel"
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:layout_weight="1"
android:layout_gravity="center_horizontal|bottom"
android:onClick="onCancelButtonClick" />
<Button android:id="@+id/okButton" android:text="OK"
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:layout_weight="1"
android:layout_gravity="center_horizontal|bottom"
android:onClick="onOkButtonClick" />
</LinearLayout>
</LinearLayout>

7.7. NuTepderic B3auMoericTBUA akTUBHOcTeH. [lepen TeM Kak Ine-
PeiiTH K pacCMOTPEHMIO peanns3aliii akTUBHOCTHU peJaKTopa, HeoOX0aIMO
onpenenuTh NHTEp(dEIic B3aMMOIEIICTBYUS 9TOI aKTUBHOCTHU C IJIAaBHOI aK-
TUBHOCTBIO IIPMJIOKEHNA. BO3SMOXKHEI IBa Cilydas MCIIONIb30BaHMs aKTUB-
HOCTM peJjaKTopa: [JIf CO3JaHMsa HOBOJ 3aIMCU WM PeIaKTUPOBAHUA Cy-
LIECTBYIOLIIEI.
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HoroBopmMcs, YTO IIPY CO3TaHMI HOBOJ 3aIIMC HMKAKIX TAHHBIX U3
IJIaBHOJM aKTMBHOCTY He IepefaéTcs, Toraa Kak IIpy peJaKTUpPOBaHNI de-
pe3 XoIoHNUTeNbHbIe oI (extras) MHTEHTa B aKTMBHOCTH peJakTopa Iie-
pemaéres ciemyromias MHpopMaus:

« int id — upentnduxarop pegaxrupyemoit 3amvcu B BJI;

« String title — HasBaHUe pegaKTUpyeMOIll 3aKaun;

« String description — onmcaHue pefakTIpyeMoIl 3agaun;

« String dueDate — maTa 3aBepIleHN peJaKTUpPyeMoil 3aaun B Gop-

marte ISO 8601.

AxtuBHOCTb pefakropa BosBpamtaer RESULT_OK, ecim mosnssosa-
TeJb IIPMHAN BHec€HHBIe N3MeHeHNs HakatmeM KHonknm «OK», u
RESULT_CANCELED, eciu 1moib30oBaTelIb OTKa3ajcd OT M3MeHEeHNII C I10-
moribio KHonku «Cancel» vnu anmaparsoit kaonku «Back» ycrporictaa.

Ecyy mosib3oBaTesb IPUHSII N3MeHEHNs, TO Uepe3 MEeXaHNU3M JOIIOJI-
HUTEJIBHBIX II0JIe/l MHTEHTA BO3BPAI[AIOTC CIeAyIOIe 3HAUCHS:

« intid — ngenTnduxarop pegakTupyemoit samcu B Bl (Toapko B ToM
CcIy4ae, ecJIV aKTMBHOCTH ObIIa BBI3BaHA I PeNaKTUPOBAHNA 3afa-
4y[; B IPOTMBHOM Cllyuae JaHHOe 3HaUeHue He Iepegaércs);

« String title — masBanue Ko6aBIgeMOIl/OTpEJAKTMPOBAHHO 3a7aul;

« String description — ommcaHue H06aBITEMOIT/OTpeRaKTUPOBAHHOM
3a1a4n;

« String dueDate — maTa 3aBeplIeHNA JOOABIAEMOIL/OTpeJAKTUPOBAH-
Hoit 3amaun B popmate ISO 8601.

OrMeTHnM, 4YTO JOKyMEHTUPOBaHIE CII0CO0a B3aMMOeICTBIS UPE3BhI-
YalfHO Ba)KHO I paspaOoTKM IpuiioxeHuit. IIpu oTcyTcTBUM CTaHAApTH-
30BaHHOTO MeXaHM3Ma onucanus nHTepdeiicos B Android TexcToBoe omm-
caHIe, IOTOOHOe MPUBeAEHHOMY BBILIIe, MOXKET BIIOJHE YCIIEIHO PellaTh
3ajady Iepefauy MHGOPMALNY O IPAaBUIBHOM MCIIOTb30BAHMI AKTUBHO-
cTell MeXIy pa3paboTUMKaMIL.

7.8. Peanmusanus akTMBHOCTH pelaKTopa 3ajad. Peanmusauma akTus-
HOCTH pefakTopa pasmelriaercs B kiacce ToDoEditorActivity:

public class ToDoEditorActivity extends Activity {
private EditText titleText, descriptionText;
private DatePicker dueDatePicker;
private Intent resultIntent = new Intent();
private static final SimpleDateFormat dateFormat
= new SimpleDateFormat("yyyy—MM—dd");
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public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.todo_editor);
titleText = (EditText) findViewBylId(R.id.titleText);
descriptionText = (EditText) findViewByld(R.id.descriptionText);
dueDatePicker = (DatePicker) findViewBylId(R.id.dueDatePicker);
if (getIntent().hasExtra("id")) {
resultIntent.putExtra("id", getIntent().getIntExtra("id", 0));
titleText.setText(getIntent().getStringExtra("title"));
descriptionText.setText(getIntent().getStringExtra("description"));
GregorianCalendar calendar = stringToDate(
getIntent().getStringExtra("dueDate"));
dueDatePicker.init(calendar.get(Calendar. YEAR),
calendar.get(Calendar MONTH),
calendar.get(Calendar DAY_OF_MONTH), null);
}
}

private static String dateToString(int year, int month, int day) {
GregorianCalendar calendar = new GregorianCalendar(year, month, day);
return dateFormat.format(calendar.getTime());

}

private static GregorianCalendar stringToDate(String dateString) {
try {
Date date = dateFormat.parse(dateString);
GregorianCalendar calendar = new GregorianCalendar();
calendar.setTime(date);
return calendar;
} catch (ParseException e) {
return null;

}
}

public void onOkButtonClick(View v) {
resultIntent.putExtra("title", titleText.getText().toString());
resultIntent.putExtra("description”, descriptionText.getText().toString());
resultIntent.putExtra("dueDate", dateToString(dueDatePicker.getYear(),
dueDatePicker.getMonth(), dueDatePicker.getDayOfMonth()));
setResult(RESULT_OK, resultIntent);
finish();
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public void onCancelButtonClick(View v) {
setResult(RESULT_CANCELED);
finish();
}
}

Mertop onCreate() nuHuImanusupyer uHTEpdEIic aKTMBHOCTI peJaKTopa,
COXpaHseT CCHLIKM Ha HeoOXOIMMBbIe KOMIIOHEHTHI MHTepdelica B IOJIIX
KJIacca aKTUBHOCTH, a TaKXKe IIepeHOCUT 3HAUeHN U3 MHTEHTa B COOTBET-
CTBYIOILVIE BUPKETHI, €CIIV aKTMBHOCTD ObLJIa OTKPBITA B PEXKIIME PeJaKTH-
POBaHUS CYLIECTBYIOIIEI 3anUCcy (9TO ONpeNeNseTcs 10 HAIMYNIO [1apa-
MeTpa id B JOIOTHUTENBHBIX TapaMeTpax nHTeHTa). OOpaboTUNMK KHOIIKI
«OK» BrInonHAET 06paTHYIO Iepeauy aHHBIX 13 BIIKETOB B BO3Bpallia-
eMblit MHTeHT. KpoMe Toro, aToT 00paboTumK, Kak 1 06paboTUNK KHOIIKI
«Cancel», ycTanaBinBaeT Bo3BpalljaeMoe 3HaUeHIE U 3aBEPIIaeT BBIIIOJ-
HEHIe aKTUBHOCTH C ITIOMOIIB0 BBI30Ba finish().

J1s1 BBIIEJIeHUsT OTHEJIbHBIX KOMIIOHEHTOB JaThl M3 CTPOK B (op-
mare ISO 8601 u opMmpoBaHMS TaKUX CTPOK M3 OTHENBHBIX KOMIIO-
HEHTOB OIIpeJesIeHbl [Ba BCIOMoraTenbHbix Meropa: dateToString() u
stringToDate() coorBeTcTBEHHO.

7.9. BBI30B aKTUBHOCTH peaKTOpa I U3MEHEHUS CYIIleCTBYIOMIert
3amayd. BpI30B aKTMBHOCTI pefakTopa B peXUMe NoOaBIeHNUs 3agaun
yKe pacCMOTpPEH B II. @ Btopoii ciyyail BEI30Ba OCYILLECTBISIETCS B TOM
cilyuae, KOria II0JIb30BaTesIb KacaeTcs OJJHOI'O U3 IIYHKTOB CIIICKaA 3ajady,
BBI3BIBasI COOTBETCTBYIOIIYIO 3ajauy Ha pepakTuposanue. O6paboTka maH-
HOTO JeiicTBus ocyiuectisercs B Meroe onToDoListItemClick() riaBroit
aKTUBHOCTI:

/...
public void onToDoListItemClick(long id) {

Cursor todoCursor = dbHelper.getReadableDatabase().query("todos", null,
"_id = ?", new String([] { String.valueOf(id) }, null, null, null);

todoCursor.moveToNext();

Intent intent = new Intent(this, ToDoEditorActivity.class);

intent.putExtra("id", todoCursor.getInt(
todoCursor.getColumnIndex("_id")));

intent.putExtra("title", todoCursor.getString(
todoCursor.getColumnIndex("title")));
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intent.putExtra("description”, todoCursor.getString(
todoCursor.getColumnIndex("description")));

intent.putExtra("dueDate", todoCursor.getString(
todoCursor.getColumnIndex("dueDate")));

startActivityForResult(intent, 1);

}
/...

HMauHb11 06paboTUNK ITOJyUaeT cogepskumoe 3anvicy 13 BJ1 o upenTudn-
KaTopy, a 3aTeM 3aIlloJIHAeT NOIIOJHUTeJIbHbIE ITapaMeTphl MHTeHTa 3Ha-
YEHUSIMIY I10JIeVl ITOJIYUeHHOI 3aIlVICH, [TOCJIe Uero BhI3bIBAET AKTUBHOCTD
penakropa.

7.10. O6paboTKa pe3yIbTaTa BHI30BAa AKTUBHOCTH PEeIaKTOpa B ITIaB-
HO¥T akTHBHOCTH. HakoHerr paccmoTpym 06paGoTKy BO3BpAIIEHHOTO 3Ha-
YeHUs U3 aKTUBHOCTY peakropa. 1a 00paboTKa OCyIeCTBIISIETCS B METO-
ne onActivityResult() kiracca riaBHOI aKTMBHOCTH:

/.
@Override
protected void onActivityResult(int requestCode, int resultCode,
Intent data) {
if (resultCode != RESULT_OK) return;
ContentValues cv = new ContentValues();
cv.put("title", data.getStringExtra("title"));
cv.put("description”, data.getStringExtra("description”));
cv.put("dueDate", data.getStringExtra("dueDate"));
if (data.hasExtra("id")) {
dbHelper.getWritableDatabase().update("todos", cv, "_id = ?",
new String[] { String.valueOf(data.getIntExtra("id", 0)) });
} else {
dbHelper.getWritableDatabase().insert("todos", null, cv);
}

cursor.requery();

}
}// class MainActivity

B ToM ciryuae, Korja I0JIb30BaTeIb He IIPVHSI BHECEHHBIX VI3MEHEHNI],
[IPOMCXOJUT BO3BpAT M3 00paboTumka. B mpoTmBHOM ciryuae aTpuGyThI
MoANGUIIMPOBAHHOIN 3aJauM IIEPEHOCITCS 13 BO3BPAILIEHHOTO MHTEHTA B
oobekT Kiacca ContentValues. [Janee o Hanmumio 3HadyeHud id B moIo-
HUTEJIBHBIX [TapaMeTpax MHTEHTA BbIICHSIETCS JeliCTBIE, KOTOpOe Heo6Xo-
IIIMO BBIIIOJIHUTE: 0OaBIIeHVe HOBOI 3aIIICIL MJIV MI3MEHEHIE CYLLeCTBY-
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fowteit. B pesynprare BrissiBaercst metox insert() miu meron update() Ha
o0beKTe Gasbl JaHHBIX. B mocmeHel CTpOKe METO/a BBI3HIBAETCA METO
requery() Ha Kypcope, UTO BBI3BIBAET OOGHOBJIEHUE COMEPKUMOrO CIIMCKA
3a7au Ha 9KpaHe.

7.11. Bompocsl ¥ ynpa)XKHEHHUS UIS CAaMOIIPOBEPKU:

1. CospgaiiTe IIPOEKT IPUIIOKEHNIS, OIVICAHHBIN B 9TOI ritaBe. CKOMITH-
JIMPYIiTe IPUIIOKEeHNE Y 3aIlyCTUTE er0 B SMYJIATOpE MM Ha pealb-
HOM YCTpPOJICTBE.

2. JTo6aBbTe B IPOEKT MPIUJIOXKEHVISI BO3MOXXHOCTD YJaTIeHS 3aIMCell.

3. Mopuduiupyiite BHEILITHIIT B 3JIEMEHTA CIIICKA TaKUM 00pasom,

4TOOBI B HEM 0TOOpa)KaJIOCh KOJIMYECTBO THE 0 3aBepIIIeHS 3a/a-
4yl BMECTO €€ ONMCaHNA.
Vkazanwue. Ucnons3ayiite merox rawQuery() u ¢pyHkiun mis pabo-
ThlI ¢ gatamu SQLite muig monydeHus KojauMuecTBa AHEN U eTo Ipex-
CTaBJIeHNs B yXOOHOM IS IOsb30BaTess Bune (Hanpumep, «due in
1 day», «due in 2 days», «overdue in 4 days» urt. 11.).

4. Tob6aBbTe B 6a3y MAaHHBIX HOIOJHUTEJIBHOE IIOJE, CopepiKallee na-
Ty nobasneHus sagaun. Mcmonssyitre meron onUpgrade() u yrBep-
xkpaeHue alter table s3pixa SQL i KoppeKTHOro 06HOBIeHMS 6asbl
JAHHBIX IIEPBOI BEPCUIL.
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8. ACI/IHXPOHHOC BBITTIOJTHEHUE

8.1. HazHaueHMe MeXaHU3MOB aCHHXPOHHOTO BHIIIOJTHEHUS. ACUH-
XPOHHOE BBIIIOJIHEHNE IOAPA3yMeBaeT MCIOIb30BAHUE OTHENbHBIX IIOTO-
KOB [IJIS1 BBIIIOJIHEHVSI HEKOTOPBIX HeiicTBuit. HeoGXoaMMoCTh B aCMHXPOH-
HOM BBIITOJIHEHIIY Yallle BCErO BbI3BaHA HAJINYNEM B IIPIUIOKEHNUN HEKO-
TOPBIX IIPOLIECCOB (BBIUNCIIEHIIS, OOpallieHIe K CETEBbIM pecypcaM, uTeHIe
13 06a3pl JaHHBIX), TPEOYIOIINX JOCTATOYHO BBHICOKIX BPEMEHHBIX 3aTpart.
Ecnu He mmepeHOCKUTD BBIIIOJIHEHNE JAHHBIX IIPOLIECCOB Ha OT/(EJIbHBIE I10-
TOKM, 3TO HEMIHYEMO CKa)KeTCsI Ha OT3bIBUMBOCTY MHTepdeiica I0Ib30Ba-
TeJIsT, CHIKAsl Y{OOCTBO IIPYLIOKEHMS.

OpraHu3sanms aCMHXPOHHOI'O BBIITOJHEHIS MOXKET OIMPAThCS Ha CTaH-
IapTHBI MexaHu3M oTokoB Java (knacc Thread n nunrepdeitc Runnable)
nm6o ucronb3oBats Android-cmenmduunsie AP, sBisrounmecs BBICOKO-
YPOBHEBBIMU O0EPTKAMI CTAHAAPTHBIX IIOTOKOB.

Ba)xHo11 Ipo6IieMoit aCMHXPOHHOTO BBIIIOTHEHNS SBISETCS CHHXPOHU-
3anms 110ToKoB. HeoGxomumocTs eé cBsi3aHa ¢ TeM (aKkToM, UTO CpeACTBa
Android API, kak u Jro6oit 6ubnroreku rpaduueckoro mHTepdeica, sB-
JIAIOTCS MOTOUHO HeGesomacHbIMU. [locienHee o3Havaer, uto obpaleHne
K BUJIKETaM C IIOTOKOB, OTJIMYHBIX OT IIIABHOTO IIOTOKA BBIIIOJIHEHVS TIPH-
JIOXKEHMSI, MOKET IIPUBONUTH K HEIPeACKA3yeMbIM II0CIIECTBUAM.

st pertenns npobiaemsl cuaxponnsanuy Android API npenocrasis-
€T pasIMyHble CPEICTBA, BKIIOYAOIINE Ouepexy COOOIIeHNII, KIacc It
OpraHM3aI(MM BBIIIOJTHEHNS aCMHXPOHHBIX 3a1au AsyncTask, a taxxe Go-
Jlee CIenyann3upoBaHHbIE MEXaHI3MbI, OPMEHTUPOBAHHbIE Ha pelleHIe
OTHEJIBbHBIX 33/1a4, TAKMX KaK aCUHXPOHHAs 3arpy3Ka faHHbIX u3 B]I.

8.2. Kmacc Handler u ouepens coobuieruti. Kiacc Handler npenua-
3HAUEH IS YIPABJIEHNUS OUepeNsiMI COOOIIEHNIT, CBI3aHHBIMU C IIOTO-
kamu BbirosHeHMst. COOOIIEHMsT MOTYT OTIIPABJIATHCSI B OUEPENb C JIIO-
60ro IOTOKa BBIMOJHEHMs, HO 00pabaThIBAlOTCS OHY BCEra Ha TJIABHOM
(cBsI3aHHOM C MOJIB30BaTENbCKUM MHTEPPeiicom) moToke. Takum obpasom
xinacc Handler obecrieunBaeT cHXpOHM3ALIIIO IIOTOKOB.

JlJ1st OTIIpaBKM COOOIIIEHNS B OU€EpeNb MCIIOIb3YIOTCSI METObI

‘ public boolean sendMessage(Message msg);
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public boolean sendMessageDelayed(Message msg, long delayMillis);
public boolean sendMessageAtTime(Message msg, long uptimeMillis);

Coobirenne npezcrasisier cob6oit 0o0beKT kiacca Message. [{ns xpaHeHust
IeTasell lepegaBaeMoro CoO0IIeHNsI MOTYT MCITOJIb30BaThCS LIEIOUMCIIEH-
HbIE CBOJICTBA ¢ MMeHaMy what, argl u arg2, a TaKXe CBOJICTBO obj tn-
rra Object. Android API He pernameHTHpYyeT CrI0c06 NpUMeHEeHMS JaHHBIX
CBOIJICTB, II03TOMY Pa3pabOTUMK MOKET MCII0Ib30BaTh UX 0 COOCTBEHHO-
MY YCMOTpPEHMUIO.

Tt O TMMM3aLMY MICTIOIB30BAHS OTIEPATUBHO IIAMITY PEKOMEHAY-
eTcsl He CO3/1aBaTh 00BEKTHI Kacca Message ¢ ITOMOIIBIO OIlepalyii New,
a BBI3BIBATH ONVH 3 CTaTMdecKux MmeTonoB Kiaacca Handler:

public Message obtainMessage(int what, int argl, int arg2, Object obj);
public Message obtainMessage(int what);
public Message obtainMessage(int what, Object obj);

JlaHHbIe METOBI 00ECIIEUNBAIOT IIOBTOPHOE UCIIOIb30BAHUE OOBEKTOB CO-
ofLIeHuit, opraHm3ys myJ. B ciryuae sanpoca 06beKTa ¢ MOBTOPSAIOIIMMICS
3HAUEHUAMU [TAPAMETPOB 3TU METOMBI IPOCTO BO3BPAIIAIOT €0 U3 ITyJa,
a He CO3Jal0T HOBbIN OOBEKT.

It 06paboTKM co0bIIIeHMIT HEOOXOMMO YHACIEN0BATh COOCTBEHHBIN
xiacc ot knacca Handler, nepeornpenennuts meron

public void handleMessage(Message msg);

¥ B HEM pasMeCTHUTb KOJ 06paboTKM COOOIIeHMs, KOTOpoe IIepefaéTcs B
MeTOR B KauecTBe apryMenTa. O6paboTka cOOOIIIeHNs OCYILeCTBIIAeTC Ha
[JIABHOM IIOTOKE BBINIOJIHEHVS IIPMIOKEHUS, [TOITOMY M3 HAHHOTO 006-
paboTumKa MOKHO O0pAIaThCs K 9JIEMEHTAM I10JIb30BaTEIBCKOTO MHTEP-
deiica.

IToMuMoO OTIIPaBKM COOOLIEHNTT B OUEPENHh MOKHO HOOABIATH 00 BEKTHI
KJIaCCOB, peayusyowmux nurepdeiic Runnable. 3to ocyecTBistercs ¢ mo-
MOILIBIO METOOB

public boolean post(Runnable r);
public boolean postDelayed(Runnable r, long delayMillis);
public boolean postAtTime (Runnable r, long uptimeMillis);

[Ipu MCIIOIB30OBAHUN JAHHOTO MOAXOMa B PONM 06pabOoTUMKA BBICTYIIAET
merox run() nepegaBaeMoro o0bEKTa.
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8.3. Ilpumep ucronb3oBanus knacca Handler. B xauectBe nmpumepa
ncnons3oBanus kiaacca Handler paccmorpum mpumoskeHnme, ompeessio-
miee BHewmHuit IP-axgpec ycTpoiicTsa ¢ oMok OHnaiH-cepsuca Google.
[TockonbKy BBIIONHEHNE CETEBOTO 3ampoca TpebyeT BpeMeHM, KpaiiHe
He)KeJIaTeJIbHO BBIIOTHATH II0XOGHBIE JelICTBII Ha OCHOBHOM IIOTOKE BbI-
monHeHus. [ pelneHns JaHHOI IpoGieMbl CO3AaNIM OTHENbHBII II0-
TOK, KOTOPBI GyeT BBIIIOJIHATD 3aIIPOC, a 3aTeM IIepeaBaTh IOy YeHHbII
B pesyJbTare 3arpoca K cepsucy IP-agpec Ha ri1aBHBII IIOTOK IIPUIIOKEHMS.

WHTepderic MpUIOKeHNSI COAEP>KUT KHONKY MJIT MHUIIMMPOBAHNA 3a-
mpoca, MHIMKATOp IIporpecca J IIoje AJd BeIBoja pesyibraTa. Pailn
res/layout/main.xml, oXIMCHIBAIOIIIIA II0JIb30BATENBCKIUII MHTepdelic IIaB-
HOJT aKTMBHOCTY, BBITJISIANUT CIEAYIOLIIIM 00pasoM:

<?xml version="1.0" encoding="utf—8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="fill_parent"
android:layout_height="fill_parent">
<LinearLayout android:orientation="horizontal"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_gravity="left|center_vertical">
<Button android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Determine IP address”
android:onClick="onDetermineIlPAddressClick"/>
<ProgressBar android:id="@+id/progressBar"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:visibility="invisible"/>
</LinearLayout>
<TextView android:id="@+id/ipTextView"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_gravity="left|center_vertical"/>
</LinearLayout>

[TocKoMbKY AN IMIPaBIUIBHOTO (YHKIMIOHMPOBAHNS IIPIUIIOKEHNIO Tpe-
Oyercs moctyn B IHTepHeT, He06X0AMMO TOGABUTH COOTBETCTBYIOIIIEE Pas-
pelreHue B dair MaHupecra:

‘ <uses—permission android:name="android.permission INTERNET" />
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VHymumanmsanms Ki1acca IJIaBHOM aKTMBHOCTU CTaHAAPTHA, B METOMe
onCreate() mpoucxoquT 3aIOIHEHNE MOJEN Kiacca aKTUBHOCTY, XpaHsi-
LIIMX CCBUIKY Ha BUJUKETHI IT0JIh30BATEIbCKOTO MHTEpderica:

public class MainActivity extends Activity {
private Handler handler;
private TextView ipTextView;
private ProgressBar progressBar;

@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
ipTextView = (TextView) findViewByld(R.id.ipTextView);
progressBar = (ProgressBar) findViewByld(R.id.progressBar);
handler = new Handler() {
@Override
public void handleMessage(Message msg) {
handleIPDeterminationMessage(msg);
}
b
}
/...

B nmose handler sanuceiBaercs 00BEKT aHOHMMHOTO KJIacca, YHACJIeLO-
Bannoro ot Handler, xotopsiii nmepenaér o6paboTKy cOOOIIEHNST METORY
handleIPDeterminationMessage() kiacca ri1aBHOT aKTMBHOCTIL.

O6paborunk kHonku «Determine IP address» BbIrIAAUT Clieqy oM
obpasom:

/...
public void onDetermineIlPAddressClick(View v) {
ipTextView.setText("");
progressBar.setVisibility(View.VISIBLE);
Thread determinationThread = new Thread() {
@Override
public void run() {
determinelPAddress();
}
|3
determinationThread.start();

H
/..
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JasHbIT 00paboTUMK OUMILAET I10JIe BBIBOJA pe3yJsbrara, HejlaeT BUAN-
MBIM UHIUKATOP IIPOTPecca, a 3aTeM MHUIMUPYET BBHIIIOJHEHNE METONa
determinelPAddress() kiacca riiaBHO aKTMBHOCTU Ha OTHENBHOM IIOTO-
Ke BBIIIOJIHEHVS. YKa3aHHBIM METOM OCYII[ECTBIIIET 3aIIpocC K web-cepBucy,
oOpabaTpIBaeT BO3BpallléHHOe 3HaueHue B ¢opmare JSON m ormpasis-
er noxyueHHbI1 [P-anpec Ha IJIaBHBIN IOTOK BBIITOJIHEHNS B BUAE CO00-
LEHUS:

/...
private void determineIlPAddress() {
try {
URL url = new URL(
"http://ip2country.sourceforge.net/ip2c.php?format=JSON");
HttpURLConnection conn = (HttpURLConnection) url.openConnection();
conn.connect();
BufferedReader reader = new BufferedReader(
new InputStreamReader(conn.getInputStream()));
String ip = (String) new JSONODbject(reader.readLine()).get("ip");
reader.close();
handler.sendMessage(handler.obtainMessage(0, 0, 0, ip));
} catch (Exception e) {
handler.sendMessage(handler.obtainMessage(0, 0, 0, e.getMessage()));
}

}
/...

Kiacc Handler o6pabareiBaer cooOleHMe, BBI3BIBasS  METON
handleIPDeterminationMessage() u mepenaBas emy cooOIlleHNE B Kaue-
CTBe apryMeHTa:

/...
private void handleIPDeterminationMessage(Message msg) {
progressBar.setVisibility(View INVISIBLE);
ipTextView.setText(msg.obj.toString());

}
} // class MainActivity

JlaHHBI MeTOJ CKpBIBaeT MHIMKATOP IpOTpecca, U3BJIeKaeT OIpeneéH-
HbliT IP-agpec u3 coobLeHNs 1 ITOMelIllaeT ero B TeKCTOBOE TI0JIE.

8.4. Kmacc AsyncTask. ITomumo wucnonpsoBanus xmacca Handler,
Android API mpenocraBisier 6ojiee IIPOCTOM TOAXON AJISL OpTaHM3ALAN
ACMHXPOHHOTO BBIMIOIIHEHNS. TOT CII0cO0 OCHOBAH Ha IIpMMEHEHNN Kiac-
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ca AsyncTask, MHKaICyIMPYIOIEro HEKOTOPYIO 3aauy, MMEIOLYI0 BXOA-
HbIE U BBIXOJIHBIE TIAPAMETPhI U TPEOYIOIIYIO BHIIIOJIHEHNS Ha OTHENIBHOM
roroke. IIpy mcronb30BaHMM HAHHOTO Kjacca HET HEOOXOMMMOCTU CO-
3[1aBaTh IIOTOK SIBHO, JOCTaTOYHO JIMIIb YHacIeqoBath o AsyncTask co6-
CTBEHHBIIT KJIACC U IepPEeOIpeNeUTh HECKOIBKO METOLOB.

Ormernm, uro AsyncTask — aTo mapamerpusoBanusIit Kiacc. Ero mapa-
MeTphl o6o3Havarorcs <Params, Progress, Result> u mpencrasisior coboit
TUIBI BXOAHBIX JAHHBIX, IPOMEXYTOYHOTO ¥ OKOHUATEIHHOIO Pe3yJIIbTa-
Ta BBIIOIHIeMOI 3aauy. OCHOBHBIE ITepeoIIpeelisieMble METOIBI Kilacca
BKJIIOUAIOT B ce0s:

protected void onPreExecute();

protected Result doInBackground(Params... params);
protected void onProgressUpdate(Progress... values);
protected void onPostExecute(Result result);

I'naBusIit 13 nepeuncieHHsx Metonos — doInBackground(). Ox comepxut
CcOOGCTBEHHO KOJI 3a[aUl, BHIIIOJIHAEMOIT Ha OTEIbHOM IToToKe. OCTanbHbIe
NpUBEIEHHBIE METOMBI BHI3BIBAIOTCS HA TJIABHOM IIOTOKE BBITTOJIHEHUS I,
CJIe0BaTeNbHO, MOTYT 0OpaIaThCs K 3JIeMEeHTaM I10JIb30BaTENbCKOTO MH-
tepdeiica. CUHXpOHM3AIUS MEKAY IMOTOKAMIU OCYILECTBIIIETCS KJIACCOM
AsyncTask aBromarnuecku. Meronsr onPreExecute() u onPostExecute()
BBITIOJIHSAIOTCS COOTBETCTBEHHO IIEpe[l 3allyCKOM ¥ IIOCJIE 3aBepIIeHNS
ACUHXPOHHOII 3agaun. Beimonuenne merona onProgressUpdate() nmauru-
MPYeTCcs BBI30BOM

‘ protected void publishProgress(Progress... values);

n3 xoxa merona doInBackground(). JanHas BO3MOKHOCTD MCIIOJIB3YeTCs
I BBIBOJIA ITOJIb30BATEJNI0 IIPOMEKYTOUHBIX Pe3yJIbTaTOB MJIN CTaTyca BO
BpeMs BBINOJIHEHNA 3aaul.

8.5. Ilpumep ucnonssoaHus knacca AsyncTask. IIpommtocrpupy-
eM NPUBENEHHYIO B IIPeBIAYIeM IyHKTe NHPOPMALINIO, 3aMEHIB KJIace
Handler B mpumepe us 11. B.3 kmaccom AsyncTask. Crauana ymamum mojte
tuna Handler u ero mannuanusanmio us xacca MainActivity:

public class MainActivity extends Activity {
private TextView ipTextView;
private ProgressBar progressBar;

@Override
public void onCreate(Bundle savedInstanceState) {
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super.onCreate(savedInstanceState);
setContentView(R.layout.main);

ipTextView = (TextView) findViewBylId(R.id.ipTextView);
progressBar = (ProgressBar) findViewByld(R.id.progressBar);

H
/..

Knacc, ynacmenosanusiit or AsyncTask, nazosém IPDeterminationTask
U pa3MeCTMM BHYTPM KJIacca aKTMBHOCTHU. ITO HeOOXOAMMO IS YIIPOIIie-
HMS OOHOBJIEHMS COMEPKMMOTO BUIXKETOB, SIBIISIOLINXCS IIONSIMM KJac-
ca Activity. Kox ompenenenns IP-ampeca 6ymer pasMelnaTbcs B MeTOHE
doInBackground():

/...
private class IPDeterminationTask extends AsyncTask<Void, Void, String> {
@Override
protected String doInBackground(Void... params) {
try {
URL url = new URL(
"http://ip2country.sourceforge.net/ip2c.php?format=JSON");
HttpURLConnection conn =
(HttpURLConnection) url.openConnection();
conn.connect();
BufferedReader reader = new BufferedReader(
new InputStreamReader(conn.getInputStream()));
String ip = (String) new JSONObject(reader.readLine()).get("ip");
reader.close();
return ip;
} catch (Exception e) {
return e.getMessage();
}
}
/...

BosBpaljaeMoe 3HaueHme MMeeT TUI String M MO OKOHUYAHUM BBITIOJ-
HeHNs 3afadyll CONEpKUT pe3ysbTaT ompefeneHus IP-agpeca. Meromsr
onPreExecute() u onPostExecute() ncnonbsyorcs mist oGHOBIEHMs 3HA-
YEeHIsI TEKCTOBOTO ITOJISI Pe3yJIbTaTa, a TAKKe [JIS OTOOpakeHMs M COKPhI-
TUSL MHAMKATOpA IIporpecca. 3aMeTyM, UTO BBIBOJ pe3yJIbTaTa yIIpolLaer-
cs, T. K. Bo3Bpalaemoe 3Hauenne merona doInBackground() nepemaércs
B KauecTBe mapaMetpa B Meroq onPostExecute():

/..

79



@Override

protected void onPreExecute() {
ipTextView.setText("");
progressBar.setVisibility(View.VISIBLE);

}

@Override
protected void onPostExecute(String ip) {
progressBar.setVisibility(View.INVISIBLE);
ipTextView.setText(ip);
}
} // class IPDeterminationTask
/...

Haxkownen, pyukunu obpaborunka kaHonku «Determine IP address» cBo-
OATCS K CO3MaHMI0 9K3eMIuistpa kinacca IPDeterminationTask u samycky
BBITIOJIHEHNS 3aMadlL:

/.
public void onDetermineIlPAddressClick(View v) {
new IPDeterminationTask().execute();

}
}// class MainActivity

8.6. Bompoce! u ynpaskHeHUs IS CAaMOITPOBEPKU:

1. Uto Takoe acCMHXpPOHHOE BBINONHEHMe? B Kakmx ciaydasx OHO MC-
nonb3yetcs? Kakue 3agaun perraer?

2. Tlepeunciure cpeacTBa aCMHXPOHHOTO BBIITOIHEHN, IIPeJOCTaBIII-
embre Android APL

3. Yro takoe ouepens coobuennti? Kakyro QyHKIMIO BBITOJIHSET KIace
Handler n xax ero nmpaBmibHO KCIIOIH30BATH?

4. JTns uero npemgHasHaueH kiaacc AsyncTask? Kak ero ncrnonp3oBars?

5. OOpsACHUTE, UTO TaKOE CMHXPOHM3AIMS ITOTOKOB. B Kakmux ciyuasx
oHa HeobxoxuMma? Kak cpencrsa mrargopmser Android momoraror pe-
IIATh 3a1avy CHXPOHU3AN?

6. Momnduunpyiire mpumepsl M3 JAHHOI [JIABBI TAKUM 00pa3oMm, UTo-
OBl aCHHXPOHHOE BBINIOJIHEHME He INpepbIBAIOCh PV U3MEHEHUN
KOHQUIypauuy IpuioKeHns (HanpuMep, Ipyu CMeHE OpMEeHTAIN
9KpaHa).
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9. IIpoBarigepbl KOHTEHTA

9.1. HasHaueHnue mpoBarifepoB KoHTeHTa. [IpoBaiimepsl KOHTeHTa
BXOMST B UMCJIO OCHOBHBIX KOMITOHeHTOB Android-nputoskeHnit, Hapsany
C aKTUMBHOCTSMIU U cepBrcaMi. VX 3ajaua COCTONT B IIPELOCTABIECHIN TaH-
HBIX MHOYKECTBY IIPUJIOKEH T 03 MPUBA3KU K KOHKPETHOMY CITOCO0Y Xpa-
HEHIS STUX JaHHBIX.

Omneparnun, IpegocTaBiasieMble IIPOBAIAEPOM KOHTEHTA, aHAIOTMYUHBI
TUNVYHBIM OIlepanysiM paboTsl ¢ 6a30i1 JAHHBIX U BKIOYAIOT B cebst 0-
GaByieHue, OOHOBIIEHNIE U YOAJIEHIIE 3AIIVCENL, & TAK)KE BBIITOJIHEHE 3aIIPO-
COB Ha BBIOOPKY maHHBIX. CIIeyeT OTMETUTh, UTO IPUPOIA ITUX JAHHBIX
MOKeT OBITH IPOM3BOJILHOL, IOCKOJBKY I X CTPYKTYPa, U CIIOCOD XpaHe-
HISI BCEL[EJIO HaXOAATCS B 30HE OTBETCTBEHHOCTU IIPOBaiiiepa KOHTEHTA.

Jl71s1 B3aMMOMIeiCTBIS C IIPOBaliiepOM KOHTEHTA KIMEHTHI criennuiy-
pytot URI maHHBIX, HaJl KOTOPBIMIU BHIIIOJIHIETCS OEICTBIE, B BUIE: content!
//umsi_nposaiidepa_konmeHnma/cneyuduxkayus_oaunvix. YIMa mposaitgepa
KOHTEHTA [OJUKHO COBIIANATh CO 3HAUEHMEM, KOTOPOEe yKa3bIBAETCS IPU
perucTpanuu mposaiepa KoHTeHTa B parite manudecra. Crienmdurarus
IAHHBIX MOXXeT MMeTh J060i1 popMar, OQHAKO OOLIENPUHATON SBIIETCST
REST-mmogo6Has criermmxariys.

9.2. IlpumMmep cTaHAApPTHOTO IIpoBalifepa KOHTEeHTa. B kauecTBe Ipu-
Mepa pacCMOTPUM CTaHAAPTHBINI IIpoBalifiep KOHTEHTA, IIPeXOCTaBIId-
IOILMIT OOCTyI K KOHTAKTaM II0Jh30BATeNIsd MOOMIBHOIO YCTPOIICTBA.
Hannsiit mposaitnep ucmonb3yer URI Buna content://com.android.contacts/
contacts Iy IIOJYUE€HIS BCEX NOCTYNHBIX KOHTAKTOB U URI content://com.
android.contacts/contacts/1 pis mocTyna K SaHHBIM KOHTAKTa IIOJ HOMe-
poM 1. Ilprruém nmocnequmit URI MOKHO MCIIOIB30BATh HE TOJBKO IJIS I10O-
JIydeHNs JaHHBIX KOHTaKTa, HO U I MX M3MEHEHU WU yOaJIeHN.

9.3. IlpoBarigep KOHTeHTa M cOoHcKa 3agad. OCTaToOK IJIaBbl IIO-
CBALIEH pacCMOTPEHNUIO MeXaHI3Ma IIpoBaiilepoB KOHTEHTAa Ha IIpMMepeE,
B KaueCTBe KOTOPOro OyaeT BRICTYIIATh MOAMUIIIPOBAHHOE IIPIUIIOKEHIE
U3 TJIaBbI [ﬂ 3mecs MbI 3aMEeHNUM HEIIOCPENCTBEHHOE ofOpalleHne K Oase
IaHHBIX Ha B3aIMOJeENICTBIE C Hell uepe3 IpoBalifep KoHTeHTa. Kox man-
HOTO IpoBaiifepa OyxeT BHINIAAETH CIEAYIOLM 00pa3oM:

81


content://имя_провайдера_контента/спецификация_данных
content://имя_провайдера_контента/спецификация_данных
content://com.android.contacts/contacts
content://com.android.contacts/contacts
content://com.android.contacts/contacts/1
content://com.android.contacts/contacts/1

public class ToDoContentProvider extends ContentProvider {
private DBHelper dbHelper;

@Override

public boolean onCreate() {
dbHelper = new DBHelper(getContext());
return false;

}
/..

B merone onCreate() cozgaéres sxsemmusap kiacca DBHelper, onpenenén-
HBIN B II. @ OH mcnonp3yeTcs IS CBA3Y € XPAaHWINIIEM HAaHHBIX IIPO-
Bailiepa KOHTEHTa, B pOJIM KOTOPOTO BHICTyIaeT 6asa maHHbIX SQLite.

/...
private static final String AUTHORITY =
"ru.ac.uniyar.todoslist.contentprovider";
private static final String BASE_PATH = "todos";
private static final int TODOS = 10;
private static final int TODO_ID = 20;
private static final UriMatcher matcher =
new UriMatcher(UriMatcher.NO_MATCH);

static {
matcher.addURI(AUTHORITY, BASE_PATH, TODOS);
matcher.addURI(AUTHORITY, BASE_PATH + "/#", TODO_ID);

}

@Override
public Cursor query(Uri uri, String[] projection, String selection,
String[] selectionArgs, String sortOrder) {
SQLiteQueryBuilder queryBuilder = new SQLiteQueryBuilder();
queryBuilder.setTables("todos");
int uriType = matcher.match(uri);
switch (uriType) {
case TODOS:
break;
case TODO_ID:
queryBuilder.appendWhere("_id = " + uri.getLastPathSegment());
break;
default:
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throw new Illegal ArgumentException("Unknown URI: " + uri);
}
SQLiteDatabase db = dbHelper.getWritableDatabase();
Cursor cursor = queryBuilder.query(db, projection, selection,
selectionArgs, null, null, sortOrder);
cursor.setNotificationUri(getContext().getContentResolver(), uri);
return cursor;

}

@Override
public String getType(Uri uri) {
return null;

}

@Override
public Uri insert(Uri uri, ContentValues values) {
int uriType = matcher.match(uri);
SQLiteDatabase sqIDB = dbHelper.getWritableDatabase();
long id = 0;
switch (uriType) {
case TODOS:
id = sqIDB.insert("todos", null, values);
break;
default:
throw new Illegal ArgumentException("Unknown URI: " + uri);
}
getContext().getContentResolver().notifyChange(uri, null);
return Uri.parse(BASE_PATH + "/" + id);

}

@Override
public int update(Uri uri, ContentValues values, String selection,
String[] selectionArgs) {
int uriType = matcher.match(uri);
SQLiteDatabase sqIDB = dbHelper.getWritableDatabase();
int rowsUpdated;
switch (uriType) {
case TODOS:
rowsUpdated = sqlDB.update("todos", values, selection, selectionArgs);
break;
case TODO_ID:
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String id = uri.getLastPathSegment();
if (TextUtils.isEmpty(selection)) {
rowsUpdated = sqlDB.update("todos", values, "_id =" + id, null);
} else {
rowsUpdated = sqlDB.update("todos", values, "_id =" + id +
"and " + selection, selectionArgs);
}
break;
default:
throw new Illegal ArgumentException("Unknown URI: " + uri);
}
getContext().getContentResolver().notifyChange(uri, null);
return rowsUpdated;

}

@Override
public int delete(Uri uri, String selection, String[] selectionArgs) {
throw new UnsupportedOperationException();

}

} // class ToDoContentProvider

Mertoner query(), insert(), update() u delete() stBsroTCSI IEpeonpenenén-
HbIMu MeTogamu Kiracca ContentProvider. Kasxmplit n3 sTux METoxoB Ipu-
numaer URI, cenunuupyrommii qaHHble, Hal KOTOPBIMU IPOU3BOANUT-
cs1 cooTBeTcTBYIOLIee nevictBre. Merons! query() u update() mommepxuBa-
1ot URI Bupa content://ru.ac.uniyar.todoslist.contentprovider/todos n content:
//ru.ac.uniyar.todoslist.contentprovider/todos/1 aHAIOTMYHO IIPUMEPY C KOH-
TaKTaMM II0JIb30BATENs, PACCMOTPEHHOMY B IL @ Mertop insert() mon-
nepxusaet auinb URI Bupa content://ru.ac.uniyar.todoslist.contentprovider/
todos, TOCKOIBKY B MOMEHT H00aBIeHNS HUKAKOTO NAeHTU(pUKATOpa 321~
cu ewé He rpucsBoeHo. Meron delete() nust raHHOrO MpOBaiitepa KOHTEHTA
He peann3oBaH (BHIOPACHIBAET UCKIIOUEHNE), TIOCKOIBKY B pacCMaTpUBae-
MOM IIpUMepe HeOOXOAMMOCTH B HEM HET.

PaccmarpuBas peanmsaryiio IepeurcieHHBIX METOXOB, MOKHO OTMe-
TUTH, YTO OCHOBHas QyHKILMS IIPOBaiiiepa KOHTEHTA B JAHHOM CJIy4ae CBO-
IUTCS K PeoOpasoBaHMIO 3aIIPOCOB K IIpoBaifepy B 3amnpock! K B]I, xpa-
HAIIEN TJaHHBIE O 3aJavax.

9.4. Perucrtpanus rpoBariiepa KOHTeHTa B ¢ariiie MaHugecra. Kax-
I(bLIT IIPOBaiiiep KOHTEHTA JOJDKEH OBbITh 3aperuCcTPUpPOBaH B (pariie MaHM-
decra. B HameM npuMepe perucTparys BBINISIAAT CIeyIOLINM 00pasoM:
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content://ru.ac.uniyar.todoslist.contentprovider/todos
content://ru.ac.uniyar.todoslist.contentprovider/todos/1
content://ru.ac.uniyar.todoslist.contentprovider/todos/1
content://ru.ac.uniyar.todoslist.contentprovider/todos
content://ru.ac.uniyar.todoslist.contentprovider/todos

<provider
android:name=".ToDoContentProvider"
android:authorities="ru.ac.uniyar.todoslist.contentprovider" >
</provider>

Ilocme ycTaHOBKM IPMIIOKEHMS OOCTYII K IPOBaiifepy KOHTEHTa MOXK-
HO OYJET IMOJyuUnUTh M3 JNIOObIX IPUIOKEHNI, MICIIONb3YsI COOTBETCTBYIO-
e URIL

9.5. AcuHXpOHHas 3arpy3Ka JaHHBIX, IIPeI0CTaBIIsIeMbIX IIpOBalie-
pom KoHTeHTA. IIpu MCIIOIb30BAHNI IIPOBAIIEPOB KOHTEHTA CYII[ECTBYET
OYeHb M0JIe3Hast BO3MOKHOCTh aCMHXPOHHOI 3aTPY3KU JAHHBIX C TIOMO-
mpio kiaacca CursorLoader. 9tor Ki1acc ocylecTBiseT 3apoc K IpoBaii-
Iepy KOHTeHTa Ha OTHeJIbHOM IIOTOKE BBIMTOJIHEHNs U BbI3biBaeT callback-
METON, KOTja 3arpy3Ka 3aBepIIIaeTCsl M MOYKHO MCIIOIb30BaTh IT0JIyUeHHbIE
IaHHEIE.

Ins mcnonb3oBanus kiacca CursorLoader HeoOxomuM Kiacc, peas-
syroruit narepdeiic LoaderManager.LoaderCallbacks, xotopsrit onpepe-
ssier Bce Heobxonmmele callback-meronsr. ITo cormaieHMIO TAKMM KIIACCOM
OOBIUHO ABJSETCS KIACC AKTMBHOCTI:

public class MainActivity extends Activity
implements LoaderManager.LoaderCallbacks<Cursor> {
private SimpleCursorAdapter adapter;

@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
ListView todoListView = (ListView) findViewBylId(R.id.todoList);
todoListView.setOnltemClickListener(
new ListView.OnltemClickListener() {
@Override
public void onltemClick(AdapterView<?> parent, View view,
int position, long id) {
onToDoListIltemClick(id);
}
b
getLoaderManager().initLoader(0, null, this);
String[] from = new String|[] { "title", "description" };
int[] to = new int[] { R.id.titleText, R.id.descriptionText };
adapter = new SimpleCursorAdapter(this, R.layout.todo_item, null,
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from, to, 0);
todoListView.setAdapter(adapter);

}
/...

3amernm, uTo, B osimume ot Merona onCreate() us 1. @ B JAHHOM IIpU-
Mepe oTcyTcTBYeT 3ampoc k B]I, a o6wekT kiacca SimpleCursorAdapter co-
3[1aéTCsI He CBSI3aHHBIM C KOHKPETHBIM KyPCOPOM (TpeTuit mapamMeTp KoH-
crpykropa paseH null). 9to memaercst motomy, uTo Kypcop OymeTr cosmaH
nuHamuuecky kiaccom CursorLoader 1o oKOHYaHUM 3arpy3Ky JaHHBIX.
Merop initLoader() maummupyer samyck merona onCreateLoader() murep-
¢eiica LoaderManager.LoaderCallbacks:

/o
@Override
public Loader<Cursor> onCreateLoader(int id, Bundle args) {
return new CursorLoader(this,
Uri.parse("content://ru.ac.uniyar.todoslist.contentprovider/todos"),
null, null, null, null);

}
/...

Ilo okoHuaHmMM 3arpy3ku maHHBIX BbI3bIBaerca  callback-meron
onLoadFinished(), xoTopomy mepengaércs Kypcop, CBSI3aHHBII C IIO-
JIyYeHHBIMY TaHHBIMIL:

/.
@0Override
public void onLoadFinished(Loader<Cursor> loader, Cursor data) {
adapter.swapCursor(data);

}
/...

Meron swapCursor() IpuBOOUT K OTOOPaKEHUIO IOJYUEHHBIX HAaHHBIX
B CIIVICKE TJIaBHOJ aKTMBHOCTU. Korja JaHHBIE CTAHOBATCS HETOCTYITHBI-
Mu, BeI3bIBaeTca Metoy onLoaderReset:

/..
@Override
public void onLoaderReset(Loader<Cursor> loader) {
adapter.swapCursor(null);

}
/...
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9.6. BcraBka 1 06HOBIEHHE OaHHBIX Uepe3 IIpoBaliiep KOHTEHTA.
IIpu ucrosp30BaHMM NpOBaiifepa KOHTEHTa BCTaBKa M OOHOBJIEHME [aH-
HBIX IIPOMICXOIAT MPAKTIMUECKN TaK K€, KaK JI B CJIydae HeIIOCPeICTBEHHOIO
BBIMTOJIHEHMSI JAHHBIX Ollepalyii ¢ 6a3oil qaHHBIX. EqMHCTBEeHHOE OTIIN-
uye 3aKI0YaeTcd B TOM, UTO METOMABI IOJydeHN U M3MeHeHUs NaHHBIX
BBI3BIBAIOTCSI He Ha 00BbekTe Kiacca SQLiteDatabase, a Ha o6bekTe Kitacca
ContentResolver, npenocrasisroniero KocTyn K JaHHBIM depes3 IIpoBaii-
Iep KOHTeHTa, uneHTuduuuposanuoro mo URIL:

/...
@Override
protected void onActivityResult(int requestCode, int resultCode, Intent data) {
if (resultCode != RESULT_OK) return;
ContentValues cv = new ContentValues();
cv.put("title", data.getStringExtra("title"));
cv.put("description”, data.getStringExtra("description”));
cv.put("dueDate", data.getStringExtra("dueDate"));
if (data.hasExtra("id")) {
getContentResolver().update(
Uri.parse("content://ru.ac.uniyar.todoslist.contentprovider/todos/" +
data.getIntExtra("id", 0)), cv, null, null);
} else {
getContentResolver().insert(
Uri.parse("content://ru.ac.uniyar.todoslist.contentprovider/todos/"), cv);
}
}

public void onToDoListItemClick(long id) {

Cursor todoCursor = getContentResolver().query(
Uri.parse("content://ru.ac.uniyar.todoslist.contentprovider/todos/" + id),
null, null, null, null);

todoCursor.moveToNext();

Intent intent = new Intent(this, ToDoEditorActivity.class);

intent.putExtra("id", todoCursor.getInt(
todoCursor.getColumnIndex("_id")));

intent.putExtra("title", todoCursor.getString(
todoCursor.getColumnIndex("title")));

intent.putExtra("description”, todoCursor.getString(
todoCursor.getColumnIndex("description")));

intent.putExtra("dueDate", todoCursor.getString(
todoCursor.getColumnIndex("dueDate")));
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startActivityForResult(intent, 1);

}

}// class MainActivity

Basknas ocobennocts kinacca CursorLoader 3akirouaercs B TOM, UTO OH

aBTOMATMYECKU OTCIICKMBACT M3MeHEeHNd B JAHHBIX, IIOTyUeHNe KOTOPBIX
OH ocymecTBgeT. [Ipy M3MeHeHUN 3TUX TaHHBIX IIPOIlECC 3arPy3KH IIPo-
M3BOMNTCI 3aHOBO 6€3 NOIONHUTEIHHBIX YCUINI CO CTOPOHBI IIPOrpaM-
mucra. [TosToMy npu n3MeHeHNM JaHHBIX HET HEOOXOAUMOCTH B BHI30BE
MeToa requery(), KOTOPbIIT UCITOMb30BaC B 1. [7.10.

3ameTum, uTO KO MeTooB paborel ¢ MeHo onCreateOptionsMenu()
u onOptionsltemSelected() He MeHsIETCS 10 CPAaBHEHUIO C TIPUBENEHHBIM
B [.5.

ITocte cOopKM U 3aITyCKa IPUIIOKEHIUS JIETKO yOe JUTHCS, UTO OHO PyHK-
LMOHMPYET TOYHO TaK e, KaK U IPIJIOKEeHNe U3 IJIABHI 1.

9.7. Bompocsl U yIpakHeHUs I CAMOIIPOBEPKH:

1.

UYro Takoe nposalifep KoHTeHTa? Kakyio poJib UTparoT NpoBalifepsl
KOHTeHTa B MHPpacTpykType Android?

Insa gero HyxeH URI npu mcrnonb3oBaHMM NpoBalifiepa KOHTeHTa?
W3 kakux uacteit oH coctout? Ilo kakum mpaswmiaM GOpMUPYeETCs
atot URI?

Kaxue meronsr xinacca ContentProvider Heo6xonmmo mepeomnpese-
JIATH IIPU peasin3auny IIpoBalifepa KOHTeHTa?

KaxoBo npennasnauenne knacca CursorLoader? Kakme mpeumyiie-
cTBa HecéT B cebe mcnoiabp3oBanue knacca CursorLoader no cpasHe-
HIIO C HEIIOCPeICTBeHHBIM BBIIIOJTHEHNEM 3aIIpOCOB K IIpoBaiigepy
KOHTEHTA Ha IJIABHOM IIOTOKe IPIIIOKEeHMA?

Ins uero npenuasHauenol callback-merompr  mHTepdeiica
LoaderManager.LoaderCallbacks? IlpuBegure mnpumep mux Muc-
TIOJTB30BaHMA.

CospgaiiTe MpoeKT NPMIIOKEH, ONVICAHHEIN B 3T0M ri1aBe. CKoMIIn-
JMMpYIiTe IPIIIOKEHNE Y 3aIIyCTUTE ero B 3MYJIATOpe VI Ha peab-
HOM yCTpPOIJICTBeE.

o6aBbTe BO3MOXKHOCTb yHAJeHMs 3alycell B IPIUIOKEHUN-
IpuMepe.

Vkasauwue. Haunnre perenne sagaun ¢ peanusanuu merona delete()
poBaliiepa KOHTEHTA.
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