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51 Beceraa MeuTan 0 TOM, YTOObI MOUM KOMITBIOTEPOM MOXKHO
OBLJIO TOJIB30BATHCS TAK JKE JIETKO, KaK Tele(hOHOM; MOsI MeuTa
cOBIITach: 51 YK€ HE MOTy pa3o0parTsCsi, Kak MOJb30BATHCS
MOUM TeJ1e(POHOM.

bwvépn Cmpaycmpyn (Bjarne Stroustrup)

CoBpemeHHbIld MOOWIBbHBIA TesneOH AABHO YKe mepectan ObITh MPOCTO TeNe(OHOM.
[TomHIO cBOi1 mepBbIii MOOWIIBHBIN TenedoH, KOTopblii Obul TpuobpeTen B 2001 romy:
MaJleHbKU MOHOXPOMHBIN 3KpaH (X0Tsa cam TenedoH Obl1 pa3MepoM ¢ HeOONbLIOH MO-
JIOTOK), OpPOMHasi KJIaBMaTypa M KOJECUKO s ynpasieHus MeHo. TenedoH ymen 3Bo-
HUTb, MPUHUMATh 3BOHKH, & B KauecTBE MPUATHOro OOHyca MMesl BO3MOXHOCTb MPUHU-
MaTb ¥ OTHPaBIATh KOpOTKHe coobienns — SMS. U sto Bce.

Koneuno, npucyrcrBoBana nojaepkka WAP 1.1', Ho WAP-cTpaHWuKK MMenuch aaxe
HE Y BCEX COTOBBIX OMEPaTOpPOB, HE TOBOPS Yke 00 0ObIuHBIX KoMOaHusX. [IoHATHO, UTO
WAP-10CTYynOM NpakTU4ecKd HUKTO He MoJib3oBasics. Bo-nepBbiX, 310 ObLIO BeckMa J10-
poro. Bo-BTOpBIX, Kak yke oTMedanocb, WAP-cTpaHuI] cylecTBOBaJIoO OYEHb MaJIO.

[Moaxmounth Takoi TenedoH K KOMIMBIOTEPY BO3MOXKHOCTh MMeslach (Hampumep, is
paboTel B pexkume (akca), HO 3arpy3uTb JOMOJHUTENbHbIE MEJIOIMH WM BBITIOJHUTD
Kakue-Tu0o0 MoJie3Hble M MPUBBIYHBIE celuac NIEeHCTBUS OKa3bIBAJIOCH MPOOJIEMATHYHO.
O kapTax namsTH U peud He L0, a AJIs 3arpy3KH MeJIOJMH HYKHO ObUIO MCMOJIb30BaTh
ocoObli aTa-kabelb M CrelualibHble MpOorpaMMbl. DTa omepauus He Obla onMcaHa
B PYKOBOZCTBE Ha yCTPOHCTBO, M OOJILLIMHCTBO MMOJIb30BaTeNlel Aa)ke He MOA03peBaio
0 TaKOH BO3MOXKHOCTH.

MoOunbHbI# TenedoH ObIT UMEHHO MOOWITEHBIM Tele(OHOM: TT0 HEMY MOXKHO OBLIO TO-
TOBOPHTH BHE JoMa 06e3 HeoOXO0IMMOCTH TacKaTh 3a OO0 MHOTOMETPOBBIH TesleOHHBIN
Kabenb WK MOAKII0YaTh MONIYTOPaMETPOBYIO aHTEHHY, KaK Ha TMOIMYJISIPHBIX B TO BpeMs
paguroTtenedoHax Senao.

Cetiyac MOOWJIbHBIN TenedoH MpocTo Teje)OHOM JaBHO yke ObiTh mnepectai. Ckopee
BCEr0 — 3TO KOMIMbIOTEp ¢ (pyHKUMsIMU TeedoHa. Jla U Ha3bIBalOT «MOOHIIbHUKIY Te-

' WAP (Wireless Application Protocol) — GecripoBoHON MPOTOKON Tepejady AaHHbIX. [IpoTokos cosjaH
crieuranbHo A cereit GSM 1 o3BOJIs YCTaHABIMBATE CBSA3b MOPTATUBHBIX YCTPOMCTB (MOOUIIBHBIN Tele-
¢on, KIIK, neitmkepsl, ycTpoiicTBa ABYCTOPOHHEH paanocBs3y, cMapT(OHBI U APYTHUe TEPMHUHAIBI) C CETHIO
Hurepner.
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neps cmapmeonamu — 4To0bl MOAYEPKHYTH TOT (DaKT, UTO B pyKax Mbl Jep>KUM BeCbMa
«yMHOE» YCTPOMCTBO, a HE MPOCTO Kakoi-To Tam TenedoH. CmapTdoH oTnvyaercs: oT
MOOMIIBHOTO Tee)oHa HaJMYHMeM TOTHOLIGHHO! pa3BUTON ONEepaliMOHHON CHCTEMBI, YTO
obneryaet *H13Hb Kak pa3paboT4yMKaM MPUIOKEHUH A7l MOOUJIBHBIX Tele(OHOB, Tak U
nosb3oBaTensM. Bripouem, B mponake MOXKHO BCTPETHTb M OObIUHBIE MOOWIIBbHBIE Tejle-
(OHBI — KakK MPaBUIIO, 5TO YCTPOMCTBA U3 TaK Ha3bIBAGMOM «OIO/KETHOI) KaTeropuHu.

Hrak, BbI nprobpenu coBpeMeHHbIH cMapToH. Y Bac Tenepb ecTb BO3MOXKHOCTb 3arpy-
J)KaTh M YCTaHaBJIMBAaThb HOBBIE MENIOJWH, Bbl MOXKETE HCMOJb30BATh €ro B KauyecTBe
MeAManpoUrphIBaTelisl U opraHaizepa, MIHTepHeT 1 mouTa ToXe AOCTYMHBI B BalleM MO-
OunbHOM ycTpoiicTBe. Kpome TOro, Bbl MOXKETe paclIMpUTh ero (pyHKIHMOHAIBHOCTE ITy-
TEM YCTaHOBKH JOMOJHUTENIbHBIX MPUII0KEHHUH.

Cron! Tak Bcemu 3TUMH (PyHKUUSIMHU 00JaIal0T U OOBIYHBIC «TIPOABUHYTHIE» Tele(OHBI,
NpHIIEIIIHEe B CBOE BpeMs Ha CMEHY MPOCTBIM «TOBOPHJIKaM», HO HE HOCSIIME TOpI0ro
Ha3BaHMs «cMmapTdon». B yem ke pasHuua? A B TOM, YTO MpU pa3paboTKe MOOUIBHOTO
NPUIIOKEHUS TSl «ITPOJIBUHYTHIX» Tee(OHOB pa3paboTynKy MPUXOAUTCS KaK MUHUMYM
YUUTBIBaTh TPEOOBAHMS MMPOU3BOIUTEINS TOTO MM MHOTO TenedoHa, a 0OBIYHO — U 0CO-
OeHHOCTH ero mMozenu. BecroMHUTe BCeBO3MOXKHBIE CEPBUCHI 3arpy3Ku Ha TenedoH mpu-
JIO)KEHHI ¥ APYroro KOHTEHTA: BbI JOJDKHBI OTIPaBUTh SMS Ha ompeieneHHbI HoMep,
HO SMS He mycToe, a coepskallee HeKUi KO, TO3BOJISIONINN HACHTU(DUIMPOBATh Balll
tenedon. Hanpumep, 1 — s Nokia, 2 — mns Samsung u 1. n. Kak npaswuio, nocie
peKJIaMbl UTPBI WJIH IPYTOro KaKoro-HMUOYAb JOCTYITHOTO IS 3aKauKW MPUIIOKEHHS pa3-
Melascs LeJblid CIIMCOK, BKITIOYAIOUIMN KOJBI HE TOJBKO JJIs TeIe()OHOB Pa3HBIX MPOM3-
BOJIUTEJICH, HO W JUIS pa3HbIX MOJieJieil OJJTHOro U TOro ke npousBoautens. [lonbp3oBaTe-
JIFO JIETKO OBLIO OIIMOMTHCS — CIIy4ailHO OTHPaBHUTh APYTOi KOI BMECTO TpeOyemoro.
B urore ¢ ero cuera CHUMaJMCh JCHBIM, HO TIPHJIOKEHHE He paboTao. A pa3paboTuu-
KaM MPUXOJHUIOCH MHCATh HECKOJBKO BEPCHI OJHOTO M TOTO K€ MPUIIOKEHHUS, YTOObI
y4ecTb OCOOCHHOCTH BCEX MOMYJIAPHBIX MOeIel MOOMIBbHBIX Teae(OHOB.

C nosiBieHHEM cMapTHOHOB BCE CTAIO ropasao mpoiie. Pa3paboTuuky MUy T npuiioxe-
HHSl He TOJ| KOHKPETHbI TenedoH, a Moj Onpe/ielieHHYI0 MOOWIIBHYIO OIEepalMOHHYIO
chucTeMy. A Takux ONEpalMOHHBIX CHCTEM ropas3/io MEHbIIe, YeM Mojesed MOOHIbHBIX
TenedonoB. Yaie Bcero Tenepb BeTpeyaroTes nociennve sepcuu i0S (s cMapThOHOB
¢upmer Apple), Windows Phone (s cmaptdonor cepun Lumia) u Android. Ecth eme
npeiokeHns cMapTdoHOB Ha ycrapeBatonux cucremax Windows Mobile u Symbian
OS, Ho KX Bce MeHbIIIe M MeHblle, noanaepkka oTux OC npekpaiieHa, U MpUIIoKeHUs I
HUX pa3pabaTbiBaTh CMbICIIA Ceifuac yke HeT.

B nactosuiee Bpems umeHHo OC Android siBnsieTcs camoii momysispHOM MOOUIBLHOM orie-
patoHHol cuctemoi. CyauTe caMu: eciiv 3aliTH B KaTajor, HalpuMep, TOro ke MoucKo-
BuKa SIHaekc.MapkeT, rie npeacTaBiieHbl cMapTOHbI BEAYIIHUX MpousBoauTenei (Acer,
Fly, LG, Samsung, Sony, HTC u ap.), To ¢ OC Android Bcex Bepcwii (ot 1.5 10 5.0) BBI
HaiiieTe He MeHee MOJyTopa Thicsid npeanoxenuit, ¢ Windows Phone — Bcero 50, a
¢ i0S — He Gonbiie 20. Android ycTtaHariuBaeTcst Ha cMapT(oHaX pa3HOro Kjaacca — OT
«OOPKETHBIX» Mojesei 3a 1,5-2 Teic. pyOsiel A0 JAOPOrMx YCTPOHCTB CTOMMOCTBIO
cebie 30 Thic. pyOuei.
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Tak urto Tenepp paszpaborurky nocratouHo Hanucath Aist OC Android Beero Jinib 0HO
npuiioKeHue, U oHo OyneT padotaTh Ha Beex Tex 1500 moaensx cmaptdoHoB. Bo Besikom
cllydae, IO4TH Ha BceX. M eciiu Bl Hammcany npuiokeHue uist miatdopmsl 4.0, To OHO
Oyner pabotath Ha cMapTdonax ¢ Android 4.1, 4.2, 4.3, 4.4 u 5.0, nockonbky Android
obnagaer obpaTHOM coBMecTHMOCThIO. COBCEM Jpyroe Jeio, eClid Bbl jKejaeTe MoJl-
HOCTBIO MCTIOJIB30BAaTh BCE BO3MOXKHOCTH HOBOM, 5-if Bepcuu Android, Torna, noHsITHOE
1es10, Balle NpuiokeHue He Oyner paboTatk Ha TenedoHax ¢ Gosiee paHHUMH BEPCUSIMU
atoit OC.

YUuTtaTensam KHUM
«MporpammupoBaHue gnsa Android. Camoyuutenb»

[Ipexne Bcero, paspelnte BbIpa3uTh BaM 0JIarofapHOCTb 3a TO, YTO B CBOE BPEMs BbI
KyNUIM Moo mpeabiayiyto kHury «llporpammupoBanue nist Android. CamoyuuTesnb.
OTy e KHWTY, MOCBSIIEHHYIO HOBelIeH, 5-if Bepcun Android, BeI MoXkeTe paccmarpu-
BaTh KaKk BTOPOE W3JIaHWE TOH, MpeabIyLeil, KHUTH.

UYro HOBOTO BHI 37€ch Halinete? B npeasiaymiei kaure, Beimenueit 8 2011 rogy, onucel-
Banmuch Bepcuu Android 1.5-2.3. OtyacTy HemHoro Obia 3aTpoHyTa Bepcus 3.0. Orta
KHHTa OPUEHTHPOBaHA, KaK yke ObIJIO cKa3aHo, Ha moclienHior Bepcuto: 5.0. Android
MEHSETCS, U MHOTO 4Yero MPUILIOCh U3MEHUTh M B KHUTe: OT OIMMCaHHUs Mpolecca ycTa-
HOBKM cpefibl pa3paboTuvka M HOBBIX THUIOB Pa3METKH MPUIOKEHHUS 10 3aMeHbl yCTa-
PEBLUMX METOAOB U T. 1. MHOTMe JIMCTUHIY MIPULLJIOCH TIepeiesiaTh, aAanTHPOBaB UX MO
HOBY10 BepcHto Android. Ha camom niene nuameHeHuit Oodbliie, yeM s mpearnoiarai, Koraa
HauvHan paboTaTe Hag 3TUM u3naHueM. ONMUCHIBaTh, YTO M B KAaKOW IiaBe W3MEHHJIOCH,
s He CTaHy — BBl M CAMHM CKOpO Bce YBUAMTE. A B KauecTBe OOHyca Bac JKIET OMUcaHue
BTOpOI Bepcuu cpensl App Inventor (cM. npunooicerue).

Kak yMtatb 3Ty KHUry?

Knura paznenena Ha Tpu yacTu. B nepBoii Mbl moropopumM o6 ycTaHOBKE HEOOXOIUMOIO
NporpaMMHOro obecreveHus, HamuieM camoe mnpocroe Android-mpunokeHue W Ha-
Y4HUMCs MCTIONB30BaTh AMysisTop Android, mo3Bosisionuii co3naBath MPUITIOKEHUS IS
Android Oe3 Hanuuus (U3NUECKOTrO YCTPOMCTBA, YTO CHMXKAET CTOMMOCTH Pa3pabOoTKH
MIPUIIOIKEHUS.

Bo BTOpOIi YacTu Bbl y3HaeTe, Kak co3aaTh MHTep(eiic moab3oBaTess A Ballero npu-
JIOXKEHHUS, KaK MCIOJIb30BaTh B HEM rpa MKy M 3BYKH, Mbl TAaKXKE PaccCMOTPHUM CIIOCOOBI
XPaHEHUs 1aHHbIX.

TpeTps 4acTb KHMIM — camasi CJIO)KHas, NOITOMY Ja)ke He MBITAWTECh €€ YMTaTh, HE
NPOYMTAB MpeaBapUTeIbHO BTOPYIO YacTb. Bbl y3HaeTe, kak co3naBaTh ciyKObl, MOTOKH,
LIMPOKOBeLaTeNbHble MPUEMHUKH, Kak vcnonb3oBath SQLite u moakmouatbes k MH-
TepHeTy. byner Takke paccMoTpeHa MOArOTOBKA Ballero MpUIIOKEHUs Ui MyOIMKaLuu
Ha Play Mapkert, B3auMoeiicTBHe ¢ anmapaTHbIMH CPE/ICTBAMH YCTPOWCTBA M OTJIA/IKa
MIPUITOKEHUS.






JACTBb 1

BBeaeHue B Android

FnmaeBa 1. 3HakomcTBO ¢ Android
FnaBa 2. [logrotoBka cpeabl pa3paboTku

nasa 3. [lepsoe Android-npunoxeHune






rnmABA 1

L

3HakomcTBO ¢ Android

1.1. BkpaTue 06 Android

Pa3 BbI nepxwuTe B pykax 3Ty KHHUTY, TO, CKOpee BCero, yxe 3Haere, uTo Takoe Android.
Ha, Android — 310 omepauuoHHas cucTeMa Al MOOMJIbHBIX TeJeOHOB U APYTHX MO-
OMJILHBIX YCTPOMCTB (B MOC/IEAHEE BPeMsl CTAaHOBSTCS MOMYJISPHBIMU TJIaHIIETHl Ha 6aze
3TOM CHCTEMBI, CYLIECTBYIOT LMU(POBBIE MPOUTpEIBATENN M Aaxe HeTOykH ¢ Android Ha
ooprty).

NznauaneHO omepaimoHHas cuicteMa paspabareiBasiack kommanueit Android Inc., Bro-

cnencTeuM kKyruieHHo# Google. 3atem Google co3nana Open Handset Alliance — opra-
HU3ALIMIO, KOTOpast 3aHUMAETCs MOIEPIKKOM U pa3BUTHEM TIaTGOPMBI.

PaspaGoTka npunoxxenuii yis Android ocyiecTriseTcs, Kak MpaBWiio, Ha sA3bike Java, HO
Bbl MOXKETE MCTIOJIB30BaTh U JIPYrye S3bIKK MPOrpaMMHUpPOBAHUS — 00 3TOM UyTh MOIKE
(B 2nage 2).

INepBas Bepcus Android mosiBunace B ceHtsiope 2008 roma. C Tex mop BBILLIO JIEBATH
BepCUi CHUCTEMBI U OJlHA HaxoAuTcs B pa3paborke. Camasi mocneAHss BepcHs Ha MOMEHT
Hanvcanust KHUru — 5.0. Ecnu Mbl yox 3aroBopunu o Bepcusix Android, TO Bbl TOJIKHBI
0 HHMX KOe-4TO 3HaTb, MPEKIC YeM HavyHeTe mporpammupoBaTh s Android. Heckombko
JIeT Hazaja camoil momyisipHoi Obuta Bepcus 2.x. [lon ee ynpasineHreM paboTaiv Kak
OroKeTHBIE, Tak U Aoporue Mojaenu cmaptdonoB. Ho B 2011 romy cran Habupath nomy-
JIIPHOCTB IPYroil KJlacc yCTPOHCTB — IUIaHIIeThl (OHM CYLECTBOBAJIM M paHblle, MPOCTO
He ObUIM TaK MOMYJIAPHBI, Kak ceifuac). Bropas Bepcus Android He odeHb moaxoauna s
TUTAHIIETOB — M3-3a UX OOJIBIIMX 3KpaHOB (OT 7 M1O0MMOB) U OoJiee BHICOKOTO paspeliie-
HUs Takux 3kpaHoB. [losTomy B derpane 2011 roxa eimyctunm Bepcuto 3.x. Cuuranocsk,
YTO eclii Bbl pa3pabarbiBaeTe MPUIOKEHHE IS TUIAaHIIeTa, TO BaM HY>KHO OPUEHTHpO-
Barbcss Ha Android 3.x, a ecnu ans cmapTdoHa, To — Ha Bepcuio 2.x. OIHAKO TPeThs
BEpCHSsl, OKa3aBlIasics BO MHOMOM HeyJauHOMW, MOMYJISIPHOCTh TaK W HE 3aBOEBajla, U yKe
B okTsa0pe 2011 roma Google npeacraBuia Bepcuto 4.0. YUeTBepTas Bepcusi ycTaHaBIMBA-
Jach Kak Ha cMapToHbI (PKpaHbl KOTOPBIX YK€ JOCTHUIIIM K TOMY BPEMEHH pa3MepoB
B 4—5 MIOWMOB), TaK W Ha IJIAHLIETHI, TIO3TOMY pa3padaTbiBaTh MPUIOKEHHUS CTajlO B He-
KOTOPOM pofe MpoLLEe, MOCKOJIbKY OKa3aluCh HE HY>KHbI OTAENbHbIE BEPCUM AJISI CMapT-
¢oHa u nna mnadweTa. Bepeus 4.x crana camoil MomyJsipHOW, MOCKOJIbKY MOSBHBLINCH
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B 2011 romy, oHa «rpojeprkanack)» Ha pbIHKE POBHO TpU rojaa — A0 okTsa0psa 2014 roxa,
koraa Beiuuia Bepcust Android 5. [Ipu aTom BTOpas Bepcus, KoTopas Toxe Obljla BeCbMa
NOMYJISIPHOM, MpoJep)kajiachk Ha pbIHKE MeHee ABYX JeT: ¢ okTaops 2009 roga mo ¢es-
pans 2011 roma, XoTs ycTpoiicTBa ¢ Bepcued 2.X BBIMYCKAJWCh BIUIOTH 1O KOHLA
2011 roga m pacrpomatoTes 10 cux mop. Ta >ke y4acTp *KAET U Bepcuio 4.x — maymaro,
YCTPOMCTBa C «4eTBEpKOH» Ha OopTy OyayT mnponaaBaTbcs Ha MPOTSHKEHHUM BCEro
2015 rona.

B Tabn. 1.1 mpuBeneHbl AaThl BbIXOJa OCHOBHBIX Bepcuii Android ¥ MX KOJOBbIC Ha-
3BaHUSL.

Ta6bnuya 1.1. OcHosHble sepcuu Android

Bepcusa [Oarta Bbixoga KopoBoe HazBaHue
1.0 21 okTs6psa 2008 roga Applebread
1.1 9 despans 2009 roga Bender
1.5 30 anpensa 2009 roga Cupcake
1.6 15 cenTabpsa 2009 roga Donut
2.0/21 26 okTs6ps 2009 roga Eclair
2.2 20 masa 2010 ropa Froyo
2.3 7 nekabps 2010 roga Gingerbread
3.0 3 deBpansa 2011 roga Honeycomb
3.1 10 masa 2011 ropa Honeycomb
3.2 15 nonsa 2011 ropa Honeycomb
4.0 19 okTs6psa 2011 roga Ice Cream Sandwich
4.1 27 vioHsa 2012 ropga Jelly Bean
4.2 29 okTa6ps 2012 ropa Jelly Bean
4.3 25 noHsa 2013 ropga Jelly Bean
4.4 31 okTabps 2013 ropa KitKat
5.0 16 okta6psa 2014 ropga Lollipop

1.2. Bbi6op Android-yctponcrtea

Cuctemy Android MOXHO BCTPETHTh Ha CaMbIX pa3HbIX MOOWJIBHBIX YCTPOMCTBaX: MO-
OwibHBIX TellehoHax (cMmapTdoHax), IMIAHIIETaX, IUPPOBBIX MPOUTPHIBATEINIIX, HETOY-
kax. Bopouem, HetOyku ¢ OC Android Ha 6opTy — siBjeHHe gocTaTouHO peakoe. [lep-
BbIM HeTOykoMm ¢ Android, moGpaBmmmcs a0 poccuiickoro pbiHka, craax ACI100 ot
Toshiba. Ha atom HeTOyke ycraHoBieHa Tonbko OC Android. Jlo Hero Oblmu U apyrue
HeTOYKM — Ha HEKOTOPBIX MozelsisiX HeTOykoB oT Acer Android ycraHaBnmmBanach Kak
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BTOpas cvcrema npu nepeoit Windows. [lonszoBarenu morau o3nakomutees ¢ Android,
NonpoOoBaTh, YTO ATO TaKOe, HO, Kak NpaBujio, pabotaiu Bce B Windows. Takast myiib-
THCUCTEMHOCTh Ha HETOYKax oT Acer OOBICHIETCS MPOCTO — KOMIIaHHs He Keajia prc-
KOBaTh, BeJlb HETOYKH C HEMPUBBIYHOM CUCTEMOM MOTJIM IJI0XO mpojaBaThes. Kommanus
Toshiba puckHyna — BeimycTiia HeTOYK ¢ Android B KauecTBe eJUHCTBEHHOUN CUCTEMBI.
Mory cka3zaTh Tosibko 0/1HO: oka AC100 u nogoGHbIe HeTOYKH, K COXKAJICHUIO, HE OY€Hb
pacrpocTpaHeHsl... X0Tsl caM HEeTOYK MOJIyYrJICs OYeHb HUYEro, HO MOKYMaTel, B OTIIH-
yre oT MeHemkepoB Toshiba, puckoBaTh He JkeNaroT, TOATOMY MPEANOYUTAIOT MOKYNATh
ycTpoiictBa ¢ npoepeHHoM OC. UX Toke MOXKHO TOHATH — MHOTHE TOKYIAIOT HETOYK
He MPOCTO KaK MPHUSATHBIN Ta/KeT, a IS paboThl, KaXKIbI IPUBBIK K CBOUM JIFOOMMBIM...
Windows-npunoxkenusiM. Bot 3TuM 1 o0bscHAETCS HW3Kas TOMYJISIPHOCTh HETOYKOB
¢ Android.

EPBbIN ANDROID-HETBYK

Mpouutate 06 AC100 MOXHO No agpecy:
http://hi-tech.mail.ru/review/misc/Toshiba_AC100-rev.html|

HETBYKM IRU

B HacTosiwee Bpems BbiBecTu HeTBykm ¢ OC Android Ha BOpTy Ha POCCUNCKUIA PbIHOK CTa-
paetcs komnaxus iRU. B npogaxe BcTpeyatoTcs ee HeTOykun cepuin K u W Ha Android 4.2.

CwmapToHBI M MIAHIIETHl YaCTO MOKYMAIOTCs KaK MPUATHBIC raukeTbl. B OonbmiMHCTBE
ClTydJaeB TMOJIb30BATEINIsIM BCE PAaBHO, Kakas ONEpalioHHas CHCTeMa YCTAHOBJIEHAa Ha WX
cMapTQoHe WM IuaHmeTe. MHOrMe cHavana oOpaualoT BHUMaHHue Ha HaGop (QyHKUMI
YCTPOHCTBA, a y>Ke 3aTeéM Ha YCTaHOBJIEHHYIO ONepalroHHYo cuctemy. [loaTomy mosb-
30BaTeId, 3aMHTEPECOBABIIMCH OOIIMPHBIM HAOOPOM BO3MOXKHOCTEH, CAMH TOTO HE Be-
nasi, MOKynaroT ycTpoiictBo ¢ Android Ha GOpTY, ¥ TOIBKO MOTOM HAYMHAETCS 3HAKOMCT-
BO C CHCTEMOM, MOMBITKA YCTAHOBKH MPUIOKEHUH U T. 1.

[lepBbIM ycTpoiicTBOM, paboTarowumM nof ynpasienueMm Android, cran cmaptdon HTC
T-Mobile G1, npe3enrauus kotoporo coctosuiack 23 ceHts0pst 2008 roga. DToT cMapT-
(oH OKazasicsl HACTOJIBKO y/laueH, YTO BCKOpPE APYrve MPOU3BOAUTETN MOOMIIBHBIX TeJle-
(hOHOB 3asBUJIM O HAMEPEHUH BBITYCKaTh YCTPOIMCTBA C 3TOI CUCTEMOM.

Uro BAMSET Ha CTOMMOCTD ycTpoiicTBa? B mepryto ouepens — Opena. Ecnu Bel criegure
3a [IEHaMU Ha pPhIHKe MOOWJIBHBIX YCTPOMCTB, TO YK€ 3aMETWIIH, YTO ycTpoiictBa oT LG n
Samsung oka3bIBalOTCS, KaK MpPaBUIIO, ACLIEBJIE TaKUX XK€ MO XapaKTepUCTHKaM YCT-
poiicte, HO npyrux npoussoauteneit (HTC, Sony). He roBops yke o MeHee UMEHUTHIX
Opennax tumna Fly vnm Prestigio.

Bo-BTOpBIX, Ha LIEHY TOTO WJIM MHOTO YCTPOMCTBA BIIUSIET HA0OP €ro XapakTepUCTUK Kak
MOOHUIILHOTO YCTPOMCTBA: pa3Mep M KayecTBO dkpaHa, Haiuune Wi-Fi, o6bemM BCTpoeH-
HOM MaMsTH, MPOW3BOAUTENBHOCTh MPOLECCOpPa, XaPAKTEPUCTUKH BCTPOEHHBIX Kamep
(uem oHHM Jyule, TeM I0poxe TeseoH).

Cama onepauuonHas cucrema Android, Mo CyTH, Ha CTOMMOCTb YCTPOWCTBA HE BIIHSET.
Ckopee Bcero, Ha00OpOT — XapaKTEPUCTUKHU YCTPOKMCTBA BIIMSIOT HAa yCTAHOBJIEHHYIO
Bepcuto Android. Tak, BbIOOp BepcHM OMEpaLlMOHHON CHCTEMbI 3aBUCHUT B OCHOBHOM OT
MPeanoYTeHUH MPOU3BOAMTENSI M XapaKTepPUCTHK ycTpoiicTBa. Hanpumep, as pabotel
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BepcuH 4.4 HeoOX0AUMO, KaKk MUHUMYM, 512 MOalT onepaTUBHON MaMsTH, a peKOMEH-
nyercs — 1 I'Gaiit. CnenoBarenbHo, Ha cialOble ycTpoiicTBa Bepcuu 4.4 u 5.0 He ycTa-
HaB/MBatoTca. Ecny BBl Mokymnaere Heqoporoe ycTpoicTBo, To 0HO OyaeT paboTarh Moa
yIpaBJieHUeM, Kak npaBuiio, sepcuu 4.1, 4.2 wnu 4.3. Bepcud 4.0 yxe MopanbHO ycTape-
Jla ¥ He WCTIONB3yeTcs, a caMble coBpeMeHHbIe Bepcun (4.4 u 5.0) TpeOyroT Gonee Molil-
HOT'O YCTpOMCTBA.

B npenpinyeit ceoeit kaure «lIporpammupoBanue aist Android. Camoyuutens» g npu-
BOJIMJI OCHOBHBIE TEXHMYECKHE XapaKTEPUCTUKH MHOTMX Mojeleil, KOTopble OblIM B TO
BpeMsl aKkTyaJIbHBIMU Ha pbIiHKe. OTHAKO MOCKOJIBKY BCEBO3MOXKHBIX MOJEINEH CTalo cei-
yac OYeHb MHOT'O, OMKCHIBaTh BCE UMEOIIHECS MOJIEH MPOCTO HEeT cMbicia. [loka kHura
BBIWAET U3 TUNOrpad K, MOSBUTCS AECATOK HOBBIX MOJIENEH.

ITpu BeIOGOpe Android-ycTpoiicTBa (HE3aBUCMMO OT €ro THMA: TUIAHILET UM CMapTQOH)
HY’>KHO 00paTUTh BHUMaHWE Ha CJIeAYIOLI1e OCHOBHBIE XapaKTePUCTUKU: THIT MPOLECCO-
pa, o0beM onepaTUBHOM MamsITH (00BEM BCTPOCHHOMW MamsITH 0OBIYHO 3HAYEeHUs He MMe-
eT, T. K. IOYTH BO BCEX MOJENSAX MPEeIyCMOTPeHa BO3ZMOXKHOCTh YCTaHOBHUTH microSD-
KapTy o0beMoM 32—64 ['Gaiit'), pasmMep U THIT 3KpaHa U THUI BUJEOYCKOPUTEITS.

1.2.1. MNMpoueccop

O6wue cBeaeHunA

[TepBbIM 11€7TOM HY>KHO OOpaTUTh CBOe BHMMaHHMe Ha mpoueccop. TyT Bce mpocTto: yem
MOII[Hee Mpoiieccop (BBIIIE ero TaKTOBas YacToTa W OoJjblie siaep), TeM ObicTpee Oynmer
paboTaTh YCTPOMCTBO M MEHbIIE pa3/pakaTb BaC CBOEH HepacTOPOMHOCTHIO. OmHAKO
€CTb W JIpyras npsiMasi 3aBUCHMOCTb: YeM MOII[HEe MPOLECccop, TEM JAOPOKE YCTPOMCTBO.
Ho o6paTHoit 3aBUCMMOCTH HET — HaWBHO MOJIaraTh, YTO YeM JOPOXKE YCTPOHUCTBO, TEM
MOLIHee B HeM Mpoueccop. B kadecTBe mpumepa MO>KHO MPUBECTH Ba cMapTdona: Acer
Liquid E2 Duo u LG Optimus L7 I Dual P715. Btopoii ctout nopoxe, HO Tpoiieccop
MoliHee B mepBoM. Pa3HuIla B LieHe He O4YEeHb BeNMKa W, CKOpee BCero, MpH BeIOOpe
OITHOM W3 3TUX Mojiesieil BBl OyieTe pyKOBOJICTBOBATBCS APYTHMH XapaKTepPUCTUKAMH, —
Haripumep, y Acer Liquid E2 Duo ectp mognepxka asyx SIM-kapT, ecTh ABe Kamepsl
(ocHOBHas W Hemyoxasi (poHTaNbHAs) U HeMHOro Oomnblie aucmiei. OcTanbHble Mapa-
METpbl MPUMEPHO OJMHAKOBble. MOXKHO TpUBECTH W elle OOWH MpuMmep: Samsung
Galaxy S III. OH crout cymiectBeHHO Jopoxke, yeM Acer Liquid E2 Duo, a npoueccop
y Hero BooGOuie Ha 1,0 [T,

Hrak, npu BbiOope npoleccopa oOpaTuTe BHUIMaHHUEe Ha YUCIIO sJep U pabodyro 4acToTy.
VYerpoiicTBa HaYaJIBHOTO YPOBHSI UMEIOT JBa siapa v yactoty 1,0 I'Tu. Yerpoiictea uyTh
nopoxe (Ho He HamHOoro) — 1,2 I'T'1 m Te ke nBa siapa. bonee noporue ycrpoicTBa oc-
HaIIIeHbl YeThIpeXbIAepHBIM TporeccopoM ¢ yactotoit 1,5-2,2 I'Tu. Takas mpousBoan-
TENBHOCTh JIOCTOMHA Jlake HOYTOyKa HavyanbHOro ypoBHs. Hanpumep, y Sony Xperia Z

' Tem He MeHee, HAMEUAIOWIAACSA Celuac TEeHIEHINs B IOy BCE MEHbIIEH TOJIIMHE YCTPOICTBA He yCTaHAB-
JIMBaTh B HETO CJIOT JUISl BHEIIHEN KapThl MaMSITH HE MOKET He OECIIOKOUTH, U MpUodpeTast Takue ycTpoicTaa
clieyeT UMETh B BUJLy HEBO3MOXHOCTb PACIIMPEHHS UX MaMSTH.
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Ultra C6802 ywactoTta npoueccopa kak pa3 2,2 [Ty — uMeHHO kak y HOyTOyKa HauaJlbHO-
ro ypoBHs! [IpaBaa, crout 3ToT cMapTdoH, Kak 08a TaKMX HOYTOYKA...

4! cle OJUMH MOMCHT, CTaBLIWHI AKTyaJIbHbIM B CaMO€ MOCJICAHEC BpEMH. Ecnu BBI XOTHTE
UMETh BO3MOXKHOCTB TMOJIKITIOYATHCS CO CBOETO YCTPOHCTBA K CKOPOCTHOMY MOOHITEHOMY
Hutepnery 4-ro nokosienus (4G) no texHonoruu LTE, npoueccop Baiero yctpoiicTsa
JOJKEH TaKylo BO3MOXKHOCTh 00€cTe rBaTh.

MoppobHee 06 ARM-npoueccopax

Ecnu takoe o0bsicHeHHe Bac yCTPOWIIO, TOrla MOXKETe CMENO MepPeXOAUTh K ClleAyrolLe-
My MOJIpa3ieny, a CaMbIM JIIOOOMNBITHBIM YMTATENSIM Mpeiaralo «KOMHyThy TyOxke. bes
MMOHUMAaHUS CYTH Bbl MOXKETE CYJUTb O MPOU3BOAUTEILHOCTH MTPOLIECCOPA TOJIBKO IO €ro
KOCBEHHBIM TpHU3HAaKaM — HarpuMep, no paboueld yacrore. Ho 3to He coBcem mpa-
BUJIBHO.

Hrak, npoueccopsl Bcex Android-ycTpoiicTs, Oyab To cMapTdoH, OyJab TO MiaHILUET, Oc-
HoBaHbl Ha apxutektype ARM (Advanced RISC Machine). Bei Oynere mopaskeHsbl, HO
aTo Oosiee mpoBUHYTast apxuTekTypa, yeMm apxutektypa CISC (Complex Instruction Set
Computer), Ha 6a3e KOTOpOW c031aHO OOJILLIMHCTBO MPOLIECCOPOB MPUBBIYHBIX HaM
KOMIMBIOTEpOB. PasHuLa MeXAy 3THUMH apxXUTEKTypaMu B Habope KOMaHI M B CaMOM
MOAX0JIe K TIOCTPOSHHIO STHX KoMaH. Y apxutekTypbl CISC Gosee ciokHble KOMaHIbI.
VY apxurektypsl RISC (Reduced Instruction Set Computing) koMaHabl Gojiee MPOCTHIE.
H To, uto B CISC nenaerca ognoit komanaoi, B RISC genaercs neckonbkumu. CISC 6o-
Jlee MOX0Xka Ha MbliieHne yenoBeka, a RISC — Ha «mbicnn» kommeiotepa. [IpuBeny
npumep. Bel mpocute koro-to BKIOUUTH cBeT. D10 npumep CISC-koMaHabl: «BKIIOUU
cBeT». UtoObl noOuthes Toro ke pesynbrata B RISC, Hy)xeH Habop kOMaHI: «BCTaHb,
MOJOWIN K BBIKJIFOYATENIO, BKIIIOUM ero». B oOuieM, uyro-to Bpoae storo. KoHeuHo, s
CWJILHO BCE YMPOCTHJI, HO 3TO HE Ta KHUTIa, YTOObI BCE YCIIOXKHSTh.

Hanee mMbl paccmoTpuMm nomynsipusie ARM-niporieccopbl, KOTOpble YCTaHABIMBAIOTCS HA
COBpEeMEHHbIE cMapT(OHBI U MIaHLIETHI.

ApxuTtektypa ARM Cortex-A5

ApXHUTEKTypa MpoLeccopa, Ucroib3yeMasi Ha YCTPOHCTBaX HayallbHOTO YPOBHS. ApXH-
TEKTypa JOBOJIbLHO CTapas, M €ciii ceiiuac Bbl BUOUTE B MPOJaKe YCTPOMCTBO Ha Oase
Cortex-AS5, To nepel BaMu WIK O4Y€Hb ycTapeBLlas MOJIeJb, UM K€ camasl JeLieBasi Mo-
JielTb KUTakickoro npousBoauTens Bpoje Prestigio. 51 He pekoMeHayro MoKynarh ycTpoii-
CTBO Ha 0a3e 3TOW apXUTEKTYpbl, XOT OHa coBMecTUMa ¢ OoJiee coBpeMeHHbIMU Cortex-
A8/A9, uTo no3BoJSeT 3ammycKkaTh Ha TaKUX YCTPOWCTBaX coBpeMeHHbIe Bepcuu Android.

ApxuTtektypa ARM Cortex-A7/Cortex-A8

Ha OromkeTHble Monenu ycraHaBivBaeTcs onHosepHbidi nporeccop ARM Cortex-A8
unu ero moaudukauuu Bpoae Boxchip A13. Pabouas yactora Cortex-A8 — ot 600 MI'1
mo 1 I'Tu (xors momudukanmm trma A13 moryt pabotaTh Ha 0ojiee BBICOKMX 4YacTo-
Tax — g0 1,2 I'T'w).

Hurepecno, uto Cortex-A7 nyuiie no cBOUM XapaktepucTukam, dem Cortex-A8,
HECMOTpPsSI HAa «CeMepKy» B HauMeHOBaHMM apXuTekTypsbl. [lpu stom Cortex-A8 meHee
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pacnpoctpaHeHa, yem Cortex-A7, mo3ToMy B OOJILLIIMHCTBE CIIy4aeB Bbl OyJnieTe HaOJIo-
IaTh Mojesu ramkeToB Ha 6ase Cortext-A7. 3mech pabouas yacToTa MOXKET BapbHpO-
Barbcs oT 600 MI'y no 3 I'Tu. OgHako, Kak NpaBUIIO, YACTOTa COBPEMEHHBIX MPOLIECCO-
poB Ha 6aze Cortex-A7 Haxoautcs B npenenax 1 ['Th. Cepbe3HbIM MperMyLIECTBOM 3TOM
APXUTEKTYPBI SABJISETCS MOJICpKKAa MHOTOSICPHBIX KOH(Urypanuii. TeopeTnuecku, Ha
0a3e 3Toil apXUTEKTYPbl MOXKHO MOCTPOUTH 8-1epHBI Mpolieccop, T. K. AOMyCKaeTcs JiBa
KJIacTepa Ha KpUCTallI, a B OJHOM Kjactepe MoxkeT ObITh OT 1 g0 4 snep. Ho Takmx
«MOHCTpOB» Ha Oa3e Cortex-A7 s He BCTpedas, MOCKOJBKY MPOU3BOAMTEIHN MPEArOYH-
TAIOT MCTOJIb30BaTh O0Jiee COBEPICHHYIO apxUTeKTypy: Cortex-A9.

ApxuTtektypa ARM Cortex-A9

[poneccopsl cemeiicTBa Ha 0aze apxutektypsl ARM Cortex-A9 ropazio nydine CBOUX
npeaecTBeHHUKOB. OHM, KaK MPaBUIIO, MHOTOSAEPHBIE — MOTYT COJIEp>KaTh 10 YeThI-
pex sgep. HpyxbsanepHas Bepcus Cortex-A9 o0ObiaHO paboTaer Ha wacrore 1,2 I'Tm.
MakcumansHas yactora 1t Cortex-A9 — no 3 I'T'n, muanmanenas — 8§00 MI'.

HexoTopele mnanmeTs! nmoctapistorest ¢ npoueccopamu Rockchip 29xx. Dt mpouecco-
pbl — MoauduuupoBanHas Bepcus Cortex-A8, B To Bpems kak Rockchip 3xxx — ato
MoauduuupoBanHas Bepcus Cortex-A9. fcHo, uro myuine npeanovects Rockchip 3xxx.

IMponeccop Amlogic 8726-M6 — 510 MoaudUIMPOBaHHBIH NBYXbinepHbIid Cortex-A9.

EcThb emte ona «remHas» nomaaka — nporeccopbl MediaTek, B wactHocT, MTK8317T,
KOTOpBI yCTaHAaBIMBAaeTCS Ha OBOJBHO TMOMYJSPHBIA (Cyas TO Mpojakam) TUTaHIIEeT
Acer Iconia Tab. Ha 0a3e mpoueccopor TaiiBanbckoit ¢upmbl MediaTek noctpoeno
MHOKECTBO MOOWJIBHBIX YCTPOMCTB, O JIMHEWKE 3TUX MPOIECCOPOB BBl MOXKETE MOJIPOOHO
npouutaTh 37ech: http://ru.wikipedia.org/wiki/MediaTek. Tak BoT, npoueccop
MTKB8317T sensercs Huyem uHbiM, kak Cortex-A9. [Ipolieccop AByXbsaaepHbIi, pabouas
yactota — 1,2 I'Tu. To ecTh BOJIHE HOPMaJIBHBII MPOLIECCOP HA CETOAHSIIIHUANA JEHb.

U eure oquH nporieccop, KOTOPbIH ciienyeT ynomMsHyTh, — Action ATM7029. Dto veTsi-
pexbsaepHsiii (1) npoueccop Ha apxutektype ARM Cortex-A9 ¢ uwacroroii 1o 1,5 ['Tw.

ApxuTtektypa Cortex-A15

Cortex-A15 — camas coBepleHHas Ha cerogHsmHui neHs Cortex-apxurekrypa. [Ipo-
neccopsl Ha Oaze Cortex-Al5 MoryT comepkaTh 10 4eThipex sifep, a pabodas dacTora
MoxkeT BappupoBarbest oT 800 MI'u no 3 I'T'u. Ecnu cyauTe N0 KOIMYECTBY g1ep U vac-
TOTe, TO 9Ta apXHUTEKTypa Hexaseko yuma oT Cortex-A9, HO BCS CyTh B BBIYHUCIUTEIEHOM
KOHBeiepe, MO3BOJISIOIIEM BBIMOIHATE 3 KOMaH/bl 32 TaKT, B TO BpeMs Kak aHaJIOrMYHbIA
koHBeliep B Cortex-A9 BBINOHIET TOJIBKO JBe KOMaHAbl 3a TakT. Sapo Cortex-Al15 06-
pabaTeiBaeT 10 BOCBMH MHKPOOINEpaluii 3a TakKT MPOTHUB YETBIPEX MHKPOOTIeparyid
y Cortex-A9. 310 03Hauaer, 4TO NP OAMHAKOBOM KOJHMYECTBE sJep ¥ OJUHAKOBOH yac-
ToTe mporeccop Ha Cortex-Al5 Oyner paboraTe B cpeHeM B 2 pa3a OwicTpee, YeM Ha
Cortex-A9. Jla u ka3 BToporo ypoBHs L2 3neck 8 Moaiit, a He 4 Moaiit, kak y Cortex-
A9. Pasmep koma mnepBoro ypoBHS (L1) y 3TUX [BYX apXUTeKTyp OJMHAKOBBIM
(32 KGaiit), Ho y Al15 wucnonw3yercs 128-OutHas mmHa kdma, a y A9 — TonbKO
64-OuTHas.
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Mpoueccopbl VIA u Samsung Exynos

Henpzs He ynoMsnyTe u npoueccopsl VIA. Komnanus VIA u3BecTHa cBOMMU IpoLiecco-
paMy M Ul HAaCTOJIbHBIX KOMITBIOTEpPOB, W Ul HOyTOykoB. Ha mnaHwersl yacto ycra-
HaBnuBaroT npoueccop VIA WMS8950, koTopsiii He uTo MHOe, Kak ToT ke Cortex-A9, HO
KOJIMYECTBO SAep YApPYUYaeT, — 3TO OJHOSAEPHBII npoueccop. Tak 4To, eciu Bbl YBUACTH
B ONKCAaHMUU YCTPOMCTBA 3aBETHYIO apxuTekTypy Cortex-A9, He cneluuTe ¢ BBIBOAAMH —
NOCMOTpHUTE Ha YMcio saep. HykHo oTMeTUTB, YTO 3TOT MpoLeccop 4acTo ycTaHABIMBA-
etcs Ha maHimeTsl ASUS, Tak uto 6yapTe ¢ HUMHU ocTopokHbl. ASUS — Xopormii rpo-
W3BO/INTEIb, HO OJIHO SIIPO Ha CErOJHSAIIHUN IeHb YK€ HEe aKTyallbHO.

3aTro Ha caMOM JOCTYIHOM IUIaHIIeTe Samsung yCTaHOBJIEH ABYXbIICPHBIN MpoLeccop,
xots u ¢ yactorort 1 I'Tu. Ha Gonee noporux miaHmerax ot Samsung ycTaHaBIHBAIOTCS
npoueccopbl Samsung Exynos 4212 u gaxe Intel Atom Z2560. Ilpoueccopsl Exynos —
9T0 coOcTBeHHas pa3paborka Samsung Ha Oaze apxutektyp ARM Cortex-A8, ARM
Cortex-A9 u ARM Cortex-A15 (Taba. 1.2).

Ta6nuya 1.2. lNpoueccopbi Samsung Exynos

Mpoueccop K-Bo sipep ApxuTtektypa YacToTa, Iy
Exynos 3 1 Cortex-A8 0,8-12
Exynos 4 2vnn 4 Cortex-A9 1,2-16
Exynos 5 2unn4 Cortex-A15 no1,7

Mpoueccopsl oT Intel

[Tpoueccop Intel Atom Z2560 — nByxbsnepHslii npoueccop ¢ yactotoit 1,6 I'Tu. M ato
He ARM-niporieccop, a caMmblii OOBIUHBIN MPOLIECCOP APXUTEKTYPhI X86, KOTOPBIH MOKHO
BCTPETUTh Ha HETOYKaX M HEKOTOPBIX ACLIEBBIX HACTOJLHBIX cucTeMax. s Hopmanb-
HOW HACTOJILHOW CHUCTEMbl TaKOro mnpoueccopa OyaeT MajioBaro, a AJs IUIaHIIeTa —
B CAMBIH pas.

Kpome npoiieccopa Intel Atom Z2560 Ha ruiaHuierax Samsung MOXXHO BCTPETUTh TaKiKe
6osee MolHbIe ripoueccopsl Intel Atom 72760 ¢ wactoroii 1,8 I'T'w.

BbiBoAabl

Tenepsr napaiite moawiToxkuM. OT mpoueccopoB Cortex-A8 pexoMeHIylo OTKa3aThCs.
Onwm cnabble. YacToTa, kak npaeuiio, He npeBbiiaet 1 I'Tu u Becero onHo siapo. Korna
peub uaet o Cortex-A9, o6bvHO yKcno suep 2 win 4, Ho VIA ymynpumnach BbIITyCTHTD
onHosiiepHbIH Tiponieccop. [loaTomMy mepen MoOKynkoi ycTpoicTBa HyKHO TOYHO 3HATb,
KaKol B HEM yCTaHOBIIEH rpoueccop. OnsaTh-TakH, 11eHa KOHEYHOT'O YCTPOMCTBA ¢ OJTHO-
SJICPHBIM YCTPOWMCTBOM MOXKET OBITh JaXkKe BBILIE, YeM YCTPOMCTBA C IBYXbSJACPHBIM
NPOLIECCOPOM.

Tabnuua 1.3 comep>KUT CBOOHBIC XapaKTEPUCTHUKH YMOMSHYTBHIX B 3TOW IjaBe MpoLec-
COpOB.
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Tabnuuya 1.3. Hekomopbie ARM-ripoueccopebl

Mpoueccop K-Bo sagep Apxutektypa YacroTa, My
Boxchip A13 1 Cortex-A8 1.0
Allwinner A1x 1 Cortex-A8 1-1.5
Rockchip 29xx 1 Cortex-A8 no 1.0
Rockchip 3xxx 2unn4 Cortex-A9 no 3.0
Amlogic 8726-M6 2 Cortex-A9 1.5
MediaTek MTK8317T 2 Cortex-A9 1.2
Action ATM7029 4 Cortex-A9 1.5
VIA WMB8950 1 Cortex-A9 1.0
Intel Atom Z2560 2 x86 1.6
Intel Atom Z2760 2 x86 1.8

1.2.2. MamaTtb

OnepaTuBHas MaMATh UCTIONB3YeTCs Uil XpaHEHUs NaHHBIX, 00pabaThIBaeMbIX B TEKY-
mmii MoMeHT. Android He ouyeHb TpeOoBaTenbHas K «ONEPaTUBKE» CHUCTeMa, NMPOCTO B
TocJie/IHee BpeMsl CaMH JIaHHBbIe CITUIIKOM OOBeMHBI. Y cMapT(OHOB M IUIAHIIETOB Ha-
YaJlbHOTO YPOBHs 00BeM orepaThBHOM mamath paBeH 512 Moaiit. IlomuuTe, uto
512 Moaiit — 310 HeoOxomumblii MUHUMYM 18 Android 4.4 u 5.0. XoTs mpousBoauTe-
J1 U He ycTaHaeiuBaioT Android 4.4 Ha OJpKeTHBIE YCTPOMCTBA, HO €CJIM BaM BIPYT
Takoe BCTPETHUTCA, TO JIydlne 000NTH ero CTOpOHOH, — PeKOMEHAyeMbIii 00beM MaMsTH
s Android 4.4 — 1 I'Gaiir.

Tak uto, yunThiBasi, 4TO B GONBLUIMHCTBE CIy4aeB Bbl HE MOXKETe MOACPHU3UPOBATDH OTIe-
paTHBHYIO MaMATh cMapTOHa/TUIaHIeTa (3T0 He HOYTOYK, TJIe MOKHO JIETKO U OBICTPO
pacuputb O3Y), U uto oOpabaTbiBaeMble JaHHbIE MEHbILIE YK€ He CTaHyT, sl Obl B JItO-
OoM ciyyae mpucMoTpesics K MOAeNsM, Tae ycTaHoBieHo He meHee | ['Gaitt O3Y. Hy,
win xots Obl 768 MoOaiitr (ecth Takve Mmonenu cMmaptdonoB y HTC, mnanumeros
¢ 768 Mbaiit 51 He BcTpevan). KoHeuHo, mokynarh Tak MOKYNaTh — €CJIM MO3BOJISIIOT (u-
HAHCBI, MOXXHO KyNHUTh ycTpoiicTBO ¢ 2 ['6aiit O3V, BOT TOJIBKO Ha3BaTh OIOKETHBIMU
9TH MOJIETH SI3bIK HE TIOBOPaYMBaeTCH.

C 0o0beMOM BCTPOEHHOI MaMsTH Bce SICHO W MPOCTO: ueM ee 0oJiblue, TeM Oosblie JaH-
HBIX BBl CMOXKETE€ XPaHUTh JO TOKYNKH microSD-kapTel. B GonblmMHCTBE ciydaen
Android-ycrpoiictBa noaaeps;kuBaroT microSD-kapThl 6oJibiioro pasmepa (mo 32 I'Gaiir).
B o61em-To, 0co00i pa3HHLBI HET, CKOJIBKO BCTPOEHHOW MaMSATH YCTAaHOBJIEHO B BbI-
OpaHHOI BamMM Mozenu cMapTdoHa/miaHIeTa — BCceraa MOXKHO KynuTb microSD-kapty
(pasymeeTcs, eciid YCTPOHCTBO MMEET CJOT JJIsl MX YCTaHOBKH, Ha HaJMuHe KOTOPOTO
TOKe cliefyeT oOpalaTh MOBbILIEHHOE BHUMaHe). Y OI0JDKETHBIX MoJeleil cMapT(hOHOB
00b14HO 4 ['GaiiT BCTpOCHHOM MaMsTH, Y MoJienei nogopoxe — 8§ ['0aiit, a y cambIx 10-
porux moxeneii — 16 I'Gaiir. [lnaHmeTsl HaYaIbHOTO YPOBHS OOBIYHO MOCTABISIOTCS
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¢ 8 'GaliT BcTpoeHHOM MamsTH, a camble JOporue ocHauleHbl SSD-nuckamu, eMKOCTh
KOTOPBIX MOXKET AOCTUraTh 256 ['6aiir.

1.2.3. Aucnnen

Pasmep nucress mpruoGpeTaeMoro yCTpOWCTBa 3aBUCUT OT JIMYHBIX MPeanovYTeHuid. MHe
BOT HE OY€Hb HPABATCS MOJIEJHU C OYeHb OoJbIINM (5 IIOWMOB U OoJiee) AuCIieeM, HO Ha
BKYC W IIBET, KAK TOBOPHUTCS... 3aTO THI SKPaHa UrPaeT OOJIBIIYIO POJib:

O TFT — o61iee Ha3BaHWe AUCILIEEB, OOBIYHO MO/ HUM CKpbiBaeTcst TN-mMaTpuiia: yribl
o030pa 1 1BeTornepenada OyayT He Ha BBICOTE;

3 IPS — eiie HeAaBHO ATOT TUM AUCIUICS CUUTAJICS CJIUILIKOM JIOPOTHM, a ceiuac ycTa-
HaBIIMBACTCS YK€ U HE B caMble JIOPOTHE YCTPOWCTBA, YTO HE MOXKET HE PajioBaTh.
OtnuuHas uBeTornepeaaya, rmyookui 1BeT, wupokue yribl o03opa. TN/TFT-matpuiy
s He MOTY MTOPEKOMEH/I0BaTh, a BOT IPS — cMeno Moxete mokynathb (WK ee ycoBep-
[IEHCTBOBaHHYIO Moaudukanuio — PLS);

O SuperLCD — paspaboTtka Sony, oHM TOTpeOJSIOT MEHBIIE YHEPIHH, YeM OOBIYHbIC
LCD, u Tarxkxe 0TOOpaxaloT SPKYIO U YeTKYIO KapTHHKY;

O AMOLED — ¢upmeHnHas cBetoguogHas TexHosorus Samsung. Takue skpaHbl cuu-
TaroTCAd OAHUMH M3 JIYYIIMX, HO Ha JaHHbIA MOMEHT JOPOTMe W CJIOXHbIE B MPOU3-
BoACTBe. Mcmonb3ytoTcs TOJABKO Ha Jy4lIMX cMmapTdoHax Samsung-— HayuHas
¢ Galaxy S III;

O NOVA — ocHoBana Ha TexHomnoruu IPS, pa3paborka LG. OGecnieurBaeT BBHICOKYIO
SPKOCTh U SKOHOMHUIO 3apsijia OaTtapeu.

1.2.4. Bupeoyckopurenb

IIpu BEIGOpE ycTpolicTBa cieqyeT oOpaTuTh BHUMaHUE HE TOJBKO HA MPOLIECCOpP, HO U Ha
BUAECOYCKOPHUTETb, O YeM yNOMHMHaIOCh paHee. [loHsATHOE meno, 4To YeM Jydile YCKOpH-
TeJb, TEM JIyHIIHE MIPbl MOXKHO 3aIlyCTUTh Ha YCTPOWCTBE, Il OH ycTaHOBJeH. EcTb u
Takas 3aBUCHMMOCTB: YeM JIyyllle MPOLEeCccop YCTPOMCTBa, TeM JIyUlle BUACOYCKOPUTEb.
[loaToMy, naxce eciu B XapaKTepUCTHKAaX YCTpPOWCTBA HE yKa3aHO, KaKOW YCKOpHUTEIb
B HEM YCTAHOBJIEH, O BUJIEOYCKOPHUTENIE MOYKHO CYJIUTh M0 YCTAHOBJIEHHOMY IMPOLIECCOpY.
Hampumep, yckopurens Adreno 200 He MoKeT OBITh YCTAHOBIIEH C COBPEMEHHBIMU TPO-
ueccopamu Bpoge S4 Pro. Eime roa Hazan jydined CBS3KOW CUMTATIOCh YCTPOHCTBO Ha
6aze mporeccopoB MSM7230/MSM8255 u yckoputens Adreno 205. Ho 3a sToT rog
MHOT'0 Yero MoMeHsI0Ch, U yckoputeab Adreno 205 — yxe najgeko He uaeaabHbIA Bapu-
ant. Ceifuac HeruIoOXue BapuUaHThI MPeACTaBIsAIoT coboit ca3ku Adreno 320/330 u npo-
ueccopsl Snapdragon 600/800 coorBercTBeHHO. Tabmuma 1.4 moMokeT BaM OTpeeuTh,
KaKol BU/I€OYCKOPUTENIb YCTaHOBJIEH B TOM WJIM MHOM YCTPOMCTBe.

[Mnardopma Snapdragon sBisiercs Hanbomnee cOalaHCHPOBAHHOM. YCTpoMCTBa, MOCTPO-
€HHbIe Ha 3ToM ruiaThopMe, MOKHO OAUHAKOBO 3(pPEKTHUBHO MCMONB30BATh KaK Jis pa-
0OTbI, TaK M I pa3BJCUeHUH.

Bnpouewm, yckopurenn Adreno ycrynator yckoputensim PowerVR, Ho 3To yxke npyras
necHs. YcrpoiicTBa Ha yckoputensix PowerVR crposites Gomblue mist urp, Hexenu s
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Ta6bnuya 1.4. Budeoyckopumernu u rnpoueccopsb!

Bupeoyckoputenb Mcnonb3yeTcs ¢ npoueccopamm

Adreno 200 MSM7x27, QSD8x50, Freescale i.MX51, i.MX53, MSM7x25A, MSM7x27A
Adreno 203 S4 Play, Snapdragon 200 (Cortex-A5: 8225Q, 8625Q)
Adreno 205 MSM7x30, MSM8x55, APQ8055

Adreno 220 APQ8060, MSM8x60

Adreno 225 APQ8060A, MSM8x60A, MSM8960

Adreno 230 MSM8225, MSM8625

Adreno 302 Snapdragon 200 (Cortex-A7: 8210, 8610, 8212, 8612)
Adreno 305 MSM8x2x, MSM8x3x, APQ8030, Snapdragon 400
Adreno 320 S4 Pro, S4 Prime Snapdragon 600

Adreno 330 Snapdragon 800

Adreno 420 Snapdragon 805

pabotel. U ecniu nmourparh moay4urcs, TO A pabOThbl TakMe YCTPOWCTBA MOKYNaTh He
paLMOHAJIBHO.

VYerpoiicTa ¢ BuaeoyckopureieM PowerVR He Tak MHOTOUYHCIIEHHBI Ha PhIHKE, KaK yCT-
poiicTBa ¢ yckoputeneMm Adreno, U ¢ MOJHBIM CIIUCKOM TaKUX YCTPOWCTB MOXHO O3Ha-
KOMMTBCSl Ha 3TOW CTpaHWuKke (37eCh MPUBOAATCS HE TOJbKO MOOWIIbHBIE Tele(OoHbI):
http://en.wikipedia.org/wiki/List of PowerVR products.

To, uto yckoputenu PowerVR ycranosnensr Ha iPhone u iPod Touch Apple, roBopur
o mHoroM. [Ipoaykuus ot Apple Bceraa cnasunack cBoeii rpadukoii. 1 otMeHHoe kaue-
CTBO rapaHTUPYET 3[1€Cb UMEHHO BUeoyckopurenb PowerVR.

Beicokoe kauecTBO rpadmku Buaeoyckopureneid PowerVR mociyxuino mpeanochutkoit
IUIS TIOSIBJIEHHs MX M Ha HekoTopbiX Android-ycrpoiicTBax. [TockombKy BHOEOyCKOpHTE-
JIM Ha 9THUX YCTpoicTBax U Ha iPhone omuHaKkoBbIe, TO MHOTHE UTPbI, paHee HaMMCaHHbIE
s i0S, Obi moptupoBaHbl Ha Android. OgHUM CIIOBOM, €ciM y Bac paHblie ObLl
iPhone, 1 BBl Urpajau Ha HeM B JIIOOMMYIO MIPYIIKY, Terepb OHA AOCTYIHA W Ha MJjat-
thopme Android.

BooOuie >ke, caMbIMH akTyallbHBIMH CETOAHs SBIstOTCS yckoputenn Adreno 420 u
PowerVR GX6650. Ecniu cpaBHUBaTL MX MeXy cOOOM, TO yuinuii Beioop — PowerVR,
Yy Hero elle ecTh 3armac MOIIHOCTH, KOTOPOro yke He octaniock y Adreno. Jla u mo API
yckoputenu PowerVR Beirsast nyuwe: GX6650 nogaepxuBaetr OpenGL Bepcuu 3.2, a
Adreno 420 — tonbko 3.1.

Ho u yckopurenn PowerVR — 310 naneko He nipenen! Bee 6b110 ObI XOpOIIO U CITOKOM-
HO B mupe Android, Bce 6b1 monbp30oBanuck yckoputensimu Adreno u PowerVR, Ho 31O
crniokolicTeue Obi10 HapymeHo kommnanueid NVIDIA. Jlymaro, He Hy>)KHO OOBSCHSTh, YTO
3TO 3a KOMIIaHUSl M Ha 4YeM oHa crieuuanusupyetcs. Ee mnardpopma NVIDIA Tegra 3/4
OykBanbHO B3opBana Mup urp Android. I'paduka, koTtopyro crocobHa mnepenaBatb
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NVIDIA Tegra 3/4, conocraBuMa ¢ rpagukoii MepCOHANBHBIX KOMIBIOTEPOB, TOJIBKO Ha
skpaHe HebGonbmoro cmaprdoHa. [logpodHo 00 3ToM miaTdopme HAMUCAHO IO STOM
ccouike: http://www.nvidia.ru/object/tegra-ru.html.

['oBopute o martpopme NVIDIA Tegra MOXKHO O4YeHb JOJITO, HO TMOKa Jydlle 3TOH
m1aThopMbl HUKTO HUYEro He mpuayMmai. YToObl MpOCMOTpeTh, Ha YTO OHA CHOCOOHA,
nocetuTe cTpannyky Ha YouTube: http://www.youtube.com/watch?v=YhAOcbulBxI.

BoT npumepsl ycTpoiicTB, Ha KOTOPBIX Ucnonb3yercs mardgopma Tegra 3/4 (B crivcke He
npuBeeHbI Mozienn Ha 6ase Tegra 2, koTopas y’Ke CUMTaeTCsl ycTapeBIlIei):

O HTC One X/One X+ (Tegra 3);
O LG Optimus 4X (Tegra 3);

O Xiaomi Mi3 (Tegra 4);

O LG Optimus Vu (Tegra 3).

Tenepp moapiToxkuM. YTo ke BBIOpaTh U3 BCero 3TOro MHoroodpasus? OTHOCUTENIbHOE
neweBoe pelieHue Ha 6asze Adreno, 6osiee noporoe ycrpoiictBo ¢ PowerVR nnu xe ne-
peiTH B BBICILYIO JIMTY U KyNUTbh YCTPOHCTBO Ha 6a3ze Tegra?

Bce 3aBucut ot Toro, rpagMky Kakoro kjacca Bbl HamMepeBaeTech cozaaBarh. s ClIox-
HBIX Urp ny4ine nofoiaeT Tegra nnu PowerVR. A s HecnoxHO#M rpadvku BrionHe 0y-
JeT 10cTaToyHo U Adreno.

1.3. Apxutekrtypa Android

Apxurektypa Android cOCTOUT U3 YeThIpeX YPOBHE: ypOBEHb s/pa, ypOBEeHb OMOIHOTEK
W cpenbl BHITIOJHEHHS, YPOBEHb Kapkaca mpuiioxenuid (application framework) u ypo-
BEeHb NpuiokeHnid. Haunewm c simpa.

Cucrema Android ocHoBaHa Ha siape Linux Bepcuu 2.6. Tem He meHee, Android He siBIis-
eTcs Linux-crctemMoil B MpsiMOM cMbliciie 3Toro ciioBa. Y Android cBor MexaHHU3MbI pac-
npejieNieHns] aMSTH, Jpyras cUcTeMa MexnpoiieccHoro BavmMoneiicteus (Inter-Process
Communication, IPC), cnenududeckue momynu sapa u T. A. Ha ypoBHe sapa npoucxo-
IUT yrpaeiieHHe anmnapaTHbIMU CpeAcTBaMH MOOWIIBHOTO ycTpoiicTBa. Ha saTom ypoBHe
paboTaroT npaiiBepsl Auciuies, kamepsl, kiaBuatypbl, Wi-Fi, aynmuonpaiieepel. Ocoboe
MECTO 3aHMMAIOT ApaiBepbl yNpaBieHHUs MUTaHWEM M ApaiBep MEXKIPOLIECCHOTO B3au-
mopeiicTeus (IPC).

VYpoBeHb siapa — camblii HU3KHMH ypoBeHb apxuTekTypel Android. Crnenyroumii ypo-
BEHb — 3TO YPOBEHb OMOIMOTEK M cpeibl BhImoaHeHus. OH npescTaBieH OubanorekamMmu
Bionic (B Linux ona nHa3biBaetrcs glibc), OpenGL (nmonnepxkka rpadukn), WebKit (n1Bu-
XKOK Ui oToOpakeHus BeO-ctpanun), FreeType (momnepskka mpudror), SSL (3ammdpo-
BaHHble coenuneHus), SGL (2D-rpaduka), Oubmuorekn mnopmepxkku SQLite, Media
Framework (Hy>xHa AJ11 oqiep>KKU MYJIBTUMEINA).

Pazpaborunku Android co3nanu co6cTBeHHYIO Bepcuro OndnuoTeku glibc — Bionic. OTa
OubnroTeka 3arpy»aeTcs B KaKAblii pouecc, craHaapTHas ke Oubmanoteka glibc npocto
OrpOMHasi TI0 MepKaM MOOHJIbHBIX YCTPOWCTB, MO3TOMY OBIJIO MPHUHATO peLIeHHe ee Te-
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pencaTh U caenath Oojiee KOMNakTHOW. KoHeYHO, MpUILIOCh KOe-4eM MOKepTBOBATh:
Bionic He nogaepxkuBaeT uckimoueHus C++ u ve coBmectuma ¢ GNU libc u POSIX.

Ha sTom ke ypoene pa6otaetr DVM (Dalvik Virtual Machine) — BupTyasibHas maninHa
Java, npepocraBnstowas HeoOX0AUMYIO PYHKIMOHABHOCTD IS Java-puiIoKeHHH.

Crenyrouuii ypoBeHb — YpOBEHb Kapkaca npuioxeHuil. Ha stom ypoBHe pabotaror
pa3nuyHbIe AUCTIETUYEPhI:

O Hucneruep aktuBHOCcTH (Activity Manager) — ynpapisieT )KM3HEHHbIM LIMKIOM IpHU-
JIOXKEHHUS;

O Jucneruep nakeroB (Package Manager) — ynpaBiseT ycTaHOBKOH MakeTOB MpH-
KJIaJIHBIX IPOTrpamm;

Q

Hucnetuep okon (Window Manager) — yrnpaBisieT OKHaMH MPUII0KEHH;

O Hucneruep pecypcoB (Resource Manager) — ucnosb3yercst A AOCTyHa K CTPOKO-
BBIM, I'Pa()4eCKUM U IPYTHM THIIAM PeCypPCOB;

O Konrent-npoeaiinepsl (Content Providers) — city>kObl, mpeaocTaBIisoIUe MPUIOKe-
HUSIM JIOCTYM K JAHHBIM JPYTHX MPHUIIOKCHHUH;

O Hucnertuep tenedonun (Telephony Manager) — npenocrasnser API, ¢ nomousio
KOTOPOr0 MOKHO KOHTPOJMPOBATb OCHOBHYIO Tejae(OHHYIO HHGOPMALMIO: CTaTyC
MO/IKITFOUSHHS, THIT CETH U T. 11.;

O Jucneruep mectonoyiokenus: (Location Manager) — mo3BoJisieT MPUIOKEHUSIM T10-
JIydaTh MH(OPMALIMIO O TEKYIIIEM MECTOIOJIOKEHUHU YCTPOUCTBA;

O Jucnetuep yBemomnenuii (Notification Manager) — mMo3BOJII€T MPUIIOKEHUIO OTO-
OpakaTh yBEIOMJIEHUSI B CTPOKE COCTOSHHUS;

O Cucrema mnpencrasnenuii (View System) — CIy>KUT IJIs cO3[aHHsl BHEUIHEro BUAA
MpUIoKeHUs (TO3BOJISIET OPraHM30BaTh KHOIKH, CIHCKH, TAONWILBI, TIOJS BBOAA U
IpyTHe dJIeMEHTHI TI0JIh30BaTEIbCKOTO HHTepdetica).

Ha ypoBHe npunoxkenuii padotaer GonbimHcTBO Android-npunoskeHuii: Opaysep, ka-
JieH/apb, MOYTOBBIA KIMEHT, HAaBMIalMOHHbIE KapThl W T. 1. HyXHO OTMETHTb, 4TO
Android He nenaet pazHHULBI MEXIy MPUIOKEHUSIMH TeJedoHa U CTOPOHHUMH TMPOrpam-
MaMH, MO3TOMY JIFOOYIO CTaHAAPTHYIO MPOrpaMMy MOYKHO 3aMEHHTh albTepHAaTHBHOM.
I[pu pazpaboTke NpUIIOKEHUH MPOrPaMMHUCT UMEET MOJHBIN T0CTYN KO BceM (pyHKIMIM
ONEpaLMOHHOM CUCTEMBI, YTO MO3BOJISIET MOJHOCTBIO MepeieaTh CUCTEMY Mo cedsl.

1.4. Google Play MapkeT

[Monynspuoctu muardopme Android noGamnser cepuc Google Play Mapker (panee
Android Market), npeacrasisironmii coboil OHNIaliH-Mara3suH NPUIOKEHWUH JUIs TJaT-
tdopmbr Android. Cepeuc Google Play Mapket (unu npocto Play MapkeT) Obi1 OTKpBIT
22 oxtsa6ps 2008 rona. C nomorsio Play MapkeT Bbl MOXeTe He TOIBKO pacrpoCTpaHATh
CBOU MPWIOXKEHUs, HO W 3apadaTbiBaTh, mosyyas npu 3ToM 70 % mpuObLIM OT Balmx
NPOJAHHBIX NPUIIOKEHHUH.
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Ha moii B3rssin, y Play MapkeT ecTb eIMHCTBEHHBIH HEAOCTATOK — AOCTYI K 3TOMY cep-
BHCY HE OJMHAKOB JUIs MPOrpaMMHCTOB M3 pa3HbIX cTpaH. [IporpaMMuUCTBI U3 OAHMX
CTpaH BooOIIle He UMEIOT MpaBo pa3Meniats Ha Play MapkeT cBou mpuiokeHus, U3 Apy-
IMX — MOTYT pa3MeliaTh NMpUIoXKeHHs OecriaTHO, U3 TPeTbUX — KMEIOT IPaBO CBOU
nporpaMmbl nipogasatb. C qpyroii CTOpoHbI, OecruiaTHOE pacrnpoCcTpaHeHUe MPOrpaMMbl
To)ke xopoulo. Bel MokeTe HanmucaTh OrpaHMUEHHYIO BEPCHIO CBOEH MporpaMMel U pac-
npocTpaHaTh ee OecruiaTHo. CepBric Play MapkeT OyneT paccMOTpeH B IpearnociieaHei
rinaBe 3Toil kHuru. Ceifuac ke camoe BpeMs MPUCTYMUTh K YCTAHOBKE HEOOXOAMMOTO
MporpaMMHOro odecriedyeHus!.
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MoaroroBka cpenbl pa3padoTku

2.1. Heobxoaumoe nporpaMmmMmHoe obecnevyeHune

Hns paspaborku mnpunoxkenuid noa Android Bam HyxHO yctanoButh JDK (Java
Development Kit), IDE Eclipse, Android SDK u Android Development Tools. He 6ecrio-
KOHTech: 3/1ech OyeT NoAPOOHO pacCMOTpPeHa YCTaHOBKA BCEro 3TOrO.

Ia, pazpaborka Android-npuioskeHuii ocyiecTpiiseTcss Ha s3bike Java. OueHb XOpollo,
eclu Bbl yoke 3HaeTe Java. Ecniu HeT, He Oea — mpuaeTcs yuuTh Java napajuienbHO dte-
HUIO 3TOW KHWTH. Pazpemmre mopexkoMeHIoBaTh BaM KHUTY B. MoHaxoBa «SI3bik mpo-
rpammupoBanus Java u cpena NetBeans, 3-e u3a.», 03HaAKOMUTBCS ¢ KOTOPOM MOXHO 10
aapecy: http://bhv.ru/books/book.php?id=188402.

OtnuyMe 1715 HaC 3/1€Ch TOJIBKO OJHO — pa3paboTka Java-npuiaoKeHU onncaHa B 9TOM
kHure 11 cpeasl NetBeans, Mbl ske 1 pazpabotku Android-nmpunokeHHuid BOCTIONB3Y-
emcs cpenoii Eclipse, mockonbky oHa nmoaxoaut Ham Oosbuie. Ho Hu4ero crpamHoro —
31ech Bbl To3HaKoMuTech ¢ Eclipse B monHoM oOveme. [ maBHOe, 4TOOBI BBl yCrieBau Ma-
paJiienibHO ocBauBaTh U Java, u Android.

He ckpoto, paspabotky Android-npuiioykeHnii MOKHO BBITIOJIHATB W Ha JPYTHX S3bIKaX
nporpaMmupoBanus — Harpumep, Ha C#. Komnanus Novell Beimyctuna cpeny paspa-
6otku Mono for Android. bnaronaps sTo# cpeae, pa3paboTUMKH CMOTYT CO3/1aBaTh MPH-
JIOJKEHUS JI1s1 onepauoHHoi cuctembl Android, ucnons3ys C# u .NET. Tem He meHee,
cpena Mono B 31Ol KHHMre He paccmartpuBaeTcs. Ckauate ske cpexy Mono for Android
MOXXHO mo afpecy: http://mono-android.net/, a nosyuynuTs 0 HEMl TOMOIHUTEIBHYIO UH-
dhopmarmro — no agpecy: http://www.dkws.org.ua/phpbb2/viewtopic.php?p=34562.

[lepen ycraHOBKOM MporpaMM MOTOBOPUM O CHUCTEMHBIX TPeOOBAaHUAX M MaTepuUaibHON
6aze, HeoOxoauMoit ans paspabotku Android-npunoskenuii. [Ipexne Bcero, Bam mona-
OOOUTCSl KOMITBIOTEpP, MPUUYEM COBEPLIEHHO HEBAaXKHO, MO/ yNpaBieHUEeM KaKoi onepauu-
OHHOM cucTeMbl OH OyneT paboTaTe, — Bech HA0Op HEOOXOOUMBIX MPOrpaMM MOXKET pa-
6otaTh nox ynpasienueM U Windows, u Linux, u Mac OS.

Kakyro omnepauvoHHyro cucteMy Jiydmie wucrnosb3oBaTh? Paspabotka Android-
MPUIIOKEHUI HE 3aBUCUT OT KOHKPETHOW OMepalMOHHOW CHCTEMBbl, OCKOJBKY 3aMyCK U



