Aasug YvcHonn

BTOPOE M3IAAHME Obuosneno
C yYOTOM HOBOM
sepowm Objective-C
An nnargopm Mac

OSX10.7uiOS 5
M NOAABPXKN
moxomnnimo ARC

Objective-

KAPMAHHbBIKA CNPABOYHUK

www.williamspublishing.com




Objective-C

KAPMAHHbBIM CNPABOYHMUK



Objective-C

PHRASEBOOK

SECOND EDITION

David Chisnall

DEVELOPER'S VvV

Addison
LIBRARY Wesley

www.informit.com/developers



Objective-C

KAPMAHHbI CNPABOYHMUK

BTOPOE N3JAHWME

3By YucHoun

\{/|
Mocksa - Cankr-IletepOypr - Kuen
2012



BBK 32.973.26-018.2.75
-67
YIK 681.3.07

Wspgarensckuit qom “Bunabsamc”
3aB. pegaknueit C.H. Tpuzy6
IlepeBof ¢ auTIUNIicKOTO U peaknus H.B. Bepuwmeiina
ITo o6muM Bommpocam obparnaiitecsk B sgarenbckuii gom “Buiabamc”
0 ajgpecy:
info@williamspublishing.com, http://www.williamspublishing.com

YucuHoun, [sBun.

Y-67  Objective-C. KapmauHublil ClIpaBOUHUK, 2-e 3. : Ilep. ¢
aura. — M. : 000 “H.0. Bunbamc”, 2012. — 352 c. : u.
ITapas. Tut. anr.

ISBN 978-5-8459-1777-5 (pyc.)
BBK 32.973.26-018.2.75

Bce HasBaHUSA IPOrPAMMHBIX IPOAYKTOB ABJSIOTCS 3aPErUCTPUPO-
BaHHBIMU TOPTOBBIMU MapKaMU COOTBETCTBYIOIIUX (PUPM.

Hukakas 4acTb HACTOSIIET0 N3AAHNS HU B KAKYX IeJIAX He MOKeT ObITh
BOCIIPOM3BEZieHa B KaKO# ObI TO HU ObLIO (hopMe U KaKUMU ObI TO HU OBLIO
cpezcTBaMu, OYAb TO 9JEKTPOHHBIE WA MeXaHINUeCKUe, BRIUas (POTOKO-
NUpPOBaHMe U 3aIUCh HA MATHUTHBII HOCUTEJIb, €CIIM Ha 9TO HET IUCbMEeHHO-
ro paspemenus usgarenasersa Addison-Wesley Publishing Company, Inc.

Authorized translation from the English language edition published
by Addison-Wesley Publishing Company, Inc., Copyright © 2012

All rights reserved. This publication is protected by copyright, and
permission must be obtained from the publisher prior to any prohibited
reproduction, storage in a retrieval system, or transmission in any form or
by any means, electronic, mechanical, photocopying, recording, or likewise.

Russian language edition published by Williams Publishing House
according to the Agreement with R&I Enterprises International,
Copyright © 2012

Hayuno-nionyasapHoe usganue
HaBux YucHoI
Objective-C. KapMaHHBI CIIPABOYHUK
2-e u3maHue
JIuteparypHslii pegaktop H.A. ITonosa
Bepcrka O.B. Muwymuna
XynoskecTBeHHBIH pefrakTop E.II. [JoiHHUK
Koppexrop JI.A.'opduerko

Ilognucano B meyats 17.05.2012. ®opmar 70x100/32.
T'aprurypa Times. IleuaTs odceTHaA.
VYea. neu. s. 11,0, Yu.-usz. a. 12,9.
Tupax 1500 sx3. 3akas Ne 0000.
IlepBas Akagemuueckas Tunorpadusa “Hayka”
199034, Caukr-Iletep6ypr, 9-a nunusd, 12/28

000 “U. O. Bunssamc”, 127055, r. Mocksa, yi. Jlecuas, x. 43, crp. 1

ISBN 978-5-8459-1777-5 (pyc.) © Usparensckuii oM “Buabamc”, 2012
ISBN 978-0-321-81375-6 (aur..) © Pearson Education, Inc., 2012




OrnaBsneHwmne

[21: 227 1] T T 13
Maga 1. OcHoBHble NpuHLUUNbl Objective-C.........ccceevunennene. 19
MaBa 2. A36yKa Objective-C......ccccrvirneirnenineninenineccnencenenes 35
naBa 3. YNPaBNeHNE MAMATDBIO cecceterersecessesassesassesassesassesass 75
Maga 4. LLla6noHbl, pacnpocTpaHeHHblie B Objective-C ........ 105
TNaBa 5. YNCNA ..cceureiiiniiiiecniiiniiiieititeiteteitenentsestsececeees 127
Masa 6. MaHnnynupoBaHue CMMBOJIbHbIMU CTPOKaMM ....... 141
naBa 7. PaboTa C KOMMEKLMAMMY ....ceeeeeececeececeececencecannacnes 163
aBa 8. [laTbl N MOMEHTbI BPEMEHM «eucevreresersssesassesassasnsses 183
MaBa 9. Pa6oTa CO CNNCKAMU CBOMCTB ...ceeuereeeraecraecrsecanens 193
Masa 10. B3anmopencTBrie C OKPYIKEHMNEM ....ceeeeeesesesensens 209
Masa 11. loCTYN K 3HAYEHNAM NO KIIOUYAM ..covevrerreereeenncnns 219
naBa 12. O6PabOTKA OLUMOOK ..ecveereererrescascascsccsecsecsessenens 231
Maga 13. JlocTyn K ¢aifiam 1 KaTaNoraM .......ceeeeeeeerseccsnense 247
TNaBa 14. TIOTOKM ... cuuruurenrenrenrenrenrennieiieniensesansansaecsessensans 263
MaBa 15. bnokun n Grand Central Dispatch ........cccceceeeinnnnee 277
naBa 16. YBEAOMJIIEHMA ...vcvvreircrirseresesecesesececesesasssasasasns 289
TnaBa 17. [LOCTYNM K CETU eurereurerenrncensecennncensecsesecserecserecsene 299
Maga 18. OTnagka nporpamm Ha Objective-C .......c.cceevreeeeee 313
Masa 19. iInvHamunyeckaa 6uénuorteka Objective-C ............. 325

MPEAMETHDIN YKASATEJID e.ceureereereeceectescessassassasssncsncsnssnscnns 341



CopepxaHue

O0 ABTOPE. ¢ ettuuneeteruisresneseseonssessssssssssssssssssnsnss 13
|53 F:N (o) £21 o) 2 {011 v S PN 14
BBEOEHME. ..o ieiiiiiiiiiiiiitieeneeceeeceeaceesasasannnns 15
O BEPCHUAX KHUT e euuerneeeneesneesaesansessnessnsesncasnnases 16
OT HBHATEIIBCTBA «ueeneneenerneeneancsscasessssessssncasesncss 17
Masa 1. OcHoBHble npuHyunbl Objective-C ............. 19
TToHATTE OO BEKTHOMN MOMEIIH «.vueerneernessscscsncasncasns 20
O IBYX CHCTEMAX THUIIOB teueueeneencencasenesnesacencsncsnces 22
PorcTBO C 1 Objective-C.uvenveieriiiiiieirerneeneenennnns 23
SIBBIK M OMOTIMOTEKA «vueeeneeeneesnesnncsnnessncssncasncasns 24
Uctopus pasButus Objective-C.uuveerrnnieerennnierennnnns 26
MesxniaT@opMeHHAT TOATEPMKKA . ¢ tveeteesssesssncosnsasns 30
Komnunuposauue nporpamm Ha Objective-C............. 32
Ma.a 2. A36yka Objective-C.........ccoeiiiiiiiiiiinnnns, 35
O0basnenue TuioB Objective-C..ovvvvernnerinininennnnnn. 36
OTHPABKA COOOIIEHUI o tvvuneerrenesesssnsesssssnssssssnsans 39
ITpeacTaBIEHUE O CETIEKTOPAX «ovveerresrsesssesasncosnsasns 43
OO'BABIIEHIE KJIACCOB +uueeneerneesnnesanessnessnessncesnnases 45
IIPUMEHEHTE IIPOTOKOJIOB «ueunernneranesanessncasncasnnases 50
J06aBIEHNE METOMOB B KJTACC . eeueerneeracessccssnaasnnasns 51

ITpumeHeHVE HEPOPMATBHBIX IPOTOKOJIOB «eveeeeesnessss 54



ConepaHue 7

CuHTe3MpOBaHNE METOLOB C IIOMOIIBIO 00'bABIAEMBIX

16327017 (ch 1= PR 11
IIpencrasienue o6 aprymenTax self, emd u super...... 61
IIpencTaBieHre 00 YKABATEIE 1SAu.eeeeesseeerenneeeeesns.. 64
VHAITMATNBAIA KJIACCOB . ¢uueeereeenernesncsscsscssesceness OF
UTeHNE KOLMUPOBOK THUIIOB.eueeeresssesssssescssssssssssssess 09
IIPUMEHEHME OJIOKOB. cveeeeeeeraeeneeacsncsncsscsnsscascanaes (1

MaBa 3. YNpaBNeHNE NaAMATBI0 .....cvvveinrrecncacannes (D

CoxpaHeHMe 1 0CBOOOKIeHe 00 beKTOB U3 IaMATH ..... 16
ITpucBamBanve IEPEMEHHBIM OK3EMILIADA ¢ o vvvvsesssnsees (1
ABTOMATUYECKUH TTOACUET CCHLIIOK . everaerensssnccsncasace (9
Bo3BpaT 00'b€KTOB II0 apIryMeHTAM-YKAa3aTeNaIM ......... 31
VICKII0UEHME IIUKJIOB COXPAHCHMA e evreernernneraneasneess O3
ITepexox k mexarnuamy ARC........

ABTOMATHUYECKU OCBOOOMKIAEMBIE YTl ..euseeneesnsenass O3
IIpuMeHeHMe aBTOMaTUYECKH OCBOOOKIaeMbIX
KOHCTPYKTOPOB «vueeneeennecaneeenecsncesscesssasanassnaasnees 30
ApToMaTuueckoe 0cBOGOMK IeHEe 00'BEKTOB

B METOHAX JOCTYIIA «vueenrerneerscsssnsosnsssscssscsssnsasnces I1
ITogmep:;xka aBTOMaTHUUECKO# “cOopKku mycopa” ......... 92
BzauMomencTBre C KOTOM C.vvrvrrvrnnrnnrnnenenieeneneeness 95
IIpencraBieHue 0 PA3PYIIIEHUN OO0 BEKTOB . cvveerneernnaaas 97
ITpuMeHeHUE CTAGBIX CCBITIOK. ¢ ttvuresrrsnescsssnssssssssess 99
BrigeeHre IPOCMOTPEHHONR HAMATH «veeveenesecacaasss. 102

Mnaga 4. LLla6noHbI, pacnpocTpaHeHHble
B Objective-C.........ccoovvviiivniiiiniinnnes.... 105

ITogmep:kka mabyioHa co3gauusa 00bEKTOB
BB OTAIIA e evveerenneasensenesscsscasesscssessessessessesses 10D
KonmUpPOBAHTE OOBEKTOB «vvuevreerneerseacsnccsnsesncasseas 107



8 CopeprkaHue

APXUBUPOBAHUE OO BEKTOB «evuernnerenerenasanassncasnnans 109
CospmaHue BbIJeJIeHHBIX NWHUITUATUZATOPOB ¢vvevneeese.. 112
Peanusanus 11a0I0HA-OSAHOUKK «evuereeneeneencenesnnns 114
JLE@TIETTIDOBAHMIE  « et tvurestssnesesssnssssssssssssssnssossnnes 117
IIpenocTaBIeHME DACATOB. cceuuereneeeneeeneesnesanannnns 118
Co3smaHue KJIACTEPOB KJIACCOB. ceveeetsesesasesnsosscassess 120
IIpuMeHeHME ITUKJIOB MCIIOMHEHM A v eueeneenerncsncannns 124

MaBaS.vYncna........coviiiiiiiiiiiiinenenenenennnneas . 127

CoxpaHeHUEe YHCEJI B KOJITICKIIHAX «eeueernnernnesanaannns 129
BrInosiHeHNe TeCATUUYHBIX

APUPMETUUECKUX OIIEPAIIMT ¢ ¢ vverensrrncersesracasacasses 132
IIpeo6paszoBarie CHMBOJBHBIX CTPOK B UHCA..eueen... 135
YreHre YHCEJ U3 CUMBOJJIBHBIX CTPOK. eeueeeaneeanaannns 137

Maea 6. MaHunynupoBaHve CUMBOJIbHbIMMN
CTPOKAMM ...ovvvnennrncenrnssocnssnssssnosssnsses 14l

Co3aHMe CTPOKOBBIX KOHCTAHT «vveeeneernnesnnesnnaannns 142
CpaBHEHUE CUMBOJIBHBIX CTPOK.¢eveeeneesnsesncesacassnns 143
ITocuMBOJIEHAA OOPAOOTKA CTPOK «oevurerasesasassnsasnns 146
IIpeo6pasoBaHIie KOJUPOBOK CUMBOJIBHBIX CTPOK...... 149
O0pe3Ka CUMBOJIBHBIX CTPOK «eveeeneeeneesnesnsesnnaannns 151
PaznesieHr1e CUMBOJIBHBIX CTPOK «eeeeeeerncesncesacaaanns 153
KonupoBaHme CUMBOJIBHBIX CTPOK «eevvesasesssesscsasnns 154
ITocTpoeHMe CUMBOJIBHBIX CTPOK II0 IIA0JOHAM ........ 156
CorocraBieHue ¢ I11a0JIOHOM B CUMBOJIBHBIX CTPOKAX.... 159
CoxpaHeHTE (DOPMATUPOBAHHOTO TEKCTA covvvenvnesesnes 161

aBa 7. PaboTa C KOMNEKUMAMM ......cevvvvvenennene.... 163

IIPUMEHEHME MACCHBOB . tvueteeetsesesnsosasasssassssasnns 164
MaHUIIYINPOBAHNE MHACKCAMI «evueeneernnesnnecsneannns 166



ConepaHue 9

CoxpaHeHUE HEYIOPAJOUEHHBIX

TPYIII OOBEKTOB «etevrernesroesssnsssnsossssssssssssssnsonns 168
COBIAHYE CITIOBADST «eeeveernneranesaneesneesncesasesanasanns 170
IMuxkauyeckoe 00PAIEHNE K KOTCKITUL «veueernnaeanns 171

ITorCK OGBEKTA B KOTIICKITA e eeueeeessnnescsssncsassanes
ITogkmaccupuranma KOMIEKITUHN
Coxpanenue 06beKT0B Objective-C

BKOIICKITIAX CH tiiiiiiiiiiiiiiiiiieeenerneencenennnns 180

agBa 8. laTbl ® MOMEHTbI BPEMEHM ..........ccvuure....183

OOHAPYKEHNE TEKYIIEH MATBL «evvuernnannns
ITpeoGpasoBaHue maT 41 OTOOPAKeHU S
PacueT MCTEKIITETO BPEMEHM «.everereersasecasssncsossnnes
H3BieueHne gaT 13 CUMBOJILHBIX CTPOK
ITonyueHre COOBITUMA OT TANMEDPA:.euereeeeeenerncsncanans

agBa 9. PaboTta co cnnckamm CBONCTB ..................193

CoxpaHeHUE KOJJIEKITUH B CIUCKAX CBOMICTB vvvvereen.. 194
YreHre TaHHBIX U3 CIIACKOB CBOMCTB «.eeueerneeranananns 196
IIpeo6paszoBanue ()OPMATOB CIUCKOB CBOHCTB «.vv...... 199
ITpumenenue GopMaTa JSON ...vvveeriierniernneneneennns 200
CoxpaHeHUe II0Jb30BATEILCKUX HACTPOEK

TIO YMOJTUAHIIO ¢ s v eenneennnsanessnessncessnessnessneesnenes 202
CoxpaHeHVe IPOU3BOJbHBIX 00BEKTOB

B II0JIb30BaTEJIbCKUX HACTPOMKAX 10 YMOJIYAHUIO ..... 206

MaBa 10. B3aumopgeicTBue C OKpy>KeHNeM............. 209

ITonyuerure mePeMEHHBIX OKPYKEHMS «oeueenerncsncanans 209
W3BieueHre apryMeHTOB U3 KOMaHAHOMN CTPOKH ....... 211
HocTyn K pernoHaJbHBIM ITapaMeTpaM

TIOJIBBOBATEII e ¢ ¢ sensssnssssssssssssnsosnssssssssssssnsonns 213

ITonmepsxKa BHE3AIHOTO 3aBEPIICHMS IPOILECCA ....... 214



10 CopeprkaHue

Maea 11. JocTyn K 3HaYeHUAM MO KAYam.............219

JoCTyH K BHAYECHUAM I10 KJIIOUY ¢ evvernsesasesssassnsasnns 220
OGecneueHnue coBMecTuMocTH ¢ mexanusmom KVC .... 221
IIpencTaBiaeHME O MYTAX K KITIOUAM «eveeennernneranaaanns 224
Hab6m101eHYe 38 KIIIOUAMM. . evurereeerseecsncesnscsncanscss 220
O6GecmieueHue coBMecTUMOCTHU ¢ Mexauusmom KVO .... 228

MaBa 12. O6paboTKa OWMNBOK ......cevvneeernnenennn.... 231

Oranunsa B 06paboTKe UCKIIOUeHUH

BO BPEMS BBITIOJTHEHM . e v eenerennsenessnnssnnassnassnnenns 232
T'enepupoBanue U IePEeXBAT UCKIIOUEHUH covvvvneeeees. 23D
IIpumeHeHMe 00BEKTOB UCKJIIOUEHUM. ...... 237

IIpuMmeHeHre efUHOM MOE/JIN UCKIIOUeHU I 239
VYiupasiieHre maMAThIO TP 00paboTKe ucKIoueHuit .. 240
ITepemaua HEIETATOB OMIMOOK « eevvereeecsnccsncesncansess 243
BosBpaT 3HaUEHUHA OIITHUO0K «.evuennnnn..
ITpumeHeHME KITACCA NSEFTOr «veeieereereernerncsncanans

Maga 13. loctyn K ¢paiinam u Katasaoram............... 247

YUTEHME DAMIIA «veeenereneerneeranesaneesneesncesnsesnnaaanns 248
ITepemerrienue 1 KOMUPOBAHUE (PAMIIOB «uvevnnernnaaanns 250
ITosryuermre aTPUOYTOB DAMIIOB e evuuernrernrerasersnsennns 252
MaHUIIYyIMPOBAHNE MYTAMU K PAMIAM «vvveennerenaennns 253
BrisicHenme (hakTa cymiecTBoBaHuA (paiiaa

TITIL KATAJTIOTA ¢t vvvverernnsssssnsssssosssssssssssssssnssssnss 254
PaboTa C TAKETAMM . tvuerniereeeronsesnsosnsosasassssssnns 256
TTOUCK (DAMIJIOB B CHICTEME +.uevneerneeeneesneesnnesanaannes 259

MaBa 14.TIOTOKM. .....cccvinirneneeneneeeeeeeanannness.. 263

COBTAHYE TIOTOKOB «.uteveereeennnnnnnnsnssecsssssseececenns
YinpasyieHre IPUOPUTETHOCTHIO IIOTOKOB




ConepaHue 11

CHUHXPOHUBAIMST TIOTOKOB «veeuvernneeeneesnsesnsesanasnnns 267
CoxpaHeHVe TaHHBIX, XapaKTePHbBIX AJIA IOTOKOB..... 269
OKUTAHIE IO YCIOBIIO e v eueraneneraesncsncsncsncsncsnans 272

Mmasa 15. bnoku n Grand Central Dispatch..............277

IIpuBA3KA HEPEMEHHBIX K OJIOKAM evveeenernneranaannns 278
VupapieHue naMATHIO

IIPU UCIIOIB30BAHUY OJIOKOB ¢ tvverenrrncsrncsracassnasses 282
BroinosnueHue qefiCTBUN B DOHOBOM PEIKIME «vveeneenns. 285
Opranusanusd CleluaJbHbIX ouepeaeit paboT........... 287

MaBa 16. YBEAOMMEHMA ......cvuvueeeeneeeneneaeannness.. 289

3anpaIiuBaAHNE YBEAOMIEHUM . eeneerneerneernneannaannns 290
OTIPABKA YBEAOMIIEHU . e uuernnereneesnsesnsesnsasasasanns 291
ITocTaHOBKA YBEIOMIIEHUI B OUEPEIBeeesesesssessnsasnns 292
O0MeH yBeIOMJIEHUAMU
MEXKIY TPUTOMKECHUTMI «.eeveeennrenessnssanessnassncesns 294
MaBa 17. JOCTYMKCETM ...ovvniiniiniiiniirnneencennennens 299
3akaroueHre COKETOB C B 000OUKY . euueenerneranaaanns 299
YCTaHOBIEHUE CBABY C CEPBEPAMU «evvrernrernsassssasnns 302
OOIIUI JOCTYII K OOBEKTAM I10 CETHerueennernneennaannns 304
ITouCK OfHOPAHTOBBIX Y3JI0B B CET e eruernnernnernnaannns 306
3arpysKa JAHHBIX 110 BE0-8IPECY «vueeneernernceranananns 309

aBa 18. OtTnagka nporpamm Ha Objective-C..........313

M HCIIEKTUPOBAHNE OOBEKTOB c.tvvvreerrrnescseennssssenss 313
BrisiBiieH1e OITMO0K YIPABIEHUSA IIAMSTBIO «vveeneenss. 315
HabmmoneHne 32 MCKIIOUEHMAMIZ «.eueereenernesecanesnens 318
VTBEPKICHNE UCKITIOUCHUM 1vuerrneeeneerncesnananaannns 320

BbIBOJ OTJIAJOUHBIX COOOIIEHMM. e evnernerneeneencaneanens 322



12 CopeprkaHue

Maea 19. AuHamunueckas 6uénnorteka Objective-C....325

OTmnpaBKa COOOIEHUH 10 MMEeH U’
TTOMCK KJIACCOB TIO IMEHM «vvveerenesesssnscsosssnssossnnes

ITpoBepka pearupoBaHusa 00bEKTA Ha COOOIIEHUE. ..... 329
ITepechIIKa COOOIIEHMM «vuuerrrerrearscacsnsesncesncansess 330
07 (63290 59 £: o7 7 o) 332
HNHcnekTHpPOBaHME KJIACCOB 334
CO3aHME HOBBIX KJIACCOB «evveereneraernerncssesncssennns 336
JobaBieHre IEPEMEHHBIX 9K3EMILIAPA ceeererresssessss 338

MpeAMETHDBIN YKA3ATEMDb ....cvvvirreieionsersnsonsnsassss 341



06 aBTOpE

OoBug UYUmcHoNa aABIsSeTCA HE3aBUCHMBIM INHCATeJIEeM
U KOHCyJabTaHTOM. IIoBEIIMIaa cBoe 06pa3oBaHMe C IIeJIbI0 II0-
JYYUTH YUEHYIO CTelleHb JOKTOPa PUI0COPCKUX HAYK, OH IIPU-
HSJI ydacTue B OCHOBAHMU IIpoekTa Etoilé, mpennasHauasime-
rocs AJiA pa3spabOTKU OTKPBITON HACTOJBHOM CpeAbl IIOBEPX
GNUStep — c¢B00OAHO HOCTYITHOM peau3aniuy MPUKJIATHBIX
nporpaMMHBIX nHTep(deiicoB OpenStep u Cocoa. OH aABaseT-
cA akTuBHBIM yuacTHUKOM IIpoekta GNUStep, mepBoHauasn-
HBIM aBTOPOM U COIIPOBOAUTEJIEM JUHAMUUYECKOU 61OIMOTERT
GNTUStep Objective-C 2, a TaxKke CBI3aHHON C 9TUM IOAAEPIK-
Ku komnuiasitopa Clang.

ITonyuuB y4eHyIO CTemeHb JOKTOpa (puiioco)cKUX HaAYK,
HsBua 3aHUMAaICA HEKOTOPOE BpeMsA aKaJeMUuecKoil HayKoii,
u3yuasi ICTOPUIO I3BIKOB IIporpaMmmupoBanusi. Ho B KoHeuHOM
UTOre OTOIIEJ OT aKaJeMUYeCKON HayKU, OCO3HAB, YTO €CTh
U ApyTrYe IpeKpacHble MeCTa JJIs IPUIOKEeHNUs ero SHaHUH, T/e
He TpebyeTcss MHOTO 3aHUMAaThCs O6yMakHOI paboToii. [TosaTomy
OH II€ePUOIJUYECKU IIPDMHUMAET YYaCTHEe B PA3JIMNYHBIX IIPOEKTaX
II0 MOJAE/JINPOBAHUIO CEMAHTUKUN IUHAMUYECKUX A3BIKOB IIPO-
rpaMMUDPOBaHUSA.

IsBuUg XOpOIIO 3HAKOM CO BCEMHU OCOOEHHOCTAMU
Objective-C 6raromaps paboTre HaJ IPOEKTAMU, B KOTOPBIX HC-
OJIB3YETCS 9TOT I3BIK IPOTPAaMMUPOBAHNS, a TAKIKE HAJ pea-
Ju3anyeii caMoro A3bIKa. EMy mpuIiIock paboTaTh HaJ peajn-
3amuel u APYrux A3bIKOB IIPOrPaMMUPOBAHUA, BKJIIOUAA -
anexTsl Smalltalk u JavaScript B kauecTBe HaACTPOUKYU HAZ
IuHaMuuecKkoi oubanorexoin Objective-C, uTo gaeT BO3MOMK-
HOCTH COBMECTHO UCIIOJIb30BATh KO/ BCEX 9TUX S3BIKOB 0e3 IIpo-
MEeXYTOUHOTO IPeo0pa3oBaHUA.

B cBoGoxHOE OT HATMCAHUA KHUT U TPOrpaMM BpeMd [[pBus
JIIOOUT TaHIEBATh APTeHTUHCKOE TAHTO U KYOUHCKYIO CAJIbCY,
urpaTh B 0aAMUHTOH, METATh JIETAIOIIE TAPEJKU 1 BKYCHO I'0-
TOBUTH.



bnaropapHoctn

Yro Kacaerca paboThI HaJ 3TOM KHUTOM, TO MHE, KaK ee aB-
TOPY, XOTeJOCh OBbI IIpeskae Bcero nobsarogaputs Huxosaca
Poyna (Nicolas Road). fI mpuoGpes cBoit mepsbeiii Mak moutu
OJHOBPEMEHHO C HayaJioM paboThI HAJ AUCCepTalleli Ha COuC-
KaHNe yYeHOU CTeleHUu HOKTOopa (PUIO0COPCKUX HAYK U cOOu-
paJjICs BOCIIOJIb30BAThCSA UM JIJISI IPOrPAMMUPOBAaHUsA Ha Java,
He KeJjad U3y4YaTh OPUTMHAIBHBIA A3BIK HAHHON miaaTdop-
MbI. B Hauase paboThl HaJ AuUccepTanueil MHE IIPUIIIOCH CO-
TpygunuaTth ¢ Hukosacom Poymom, aKTUBHBEIM yYaCTHUKOM
upoexta GNUStep. ImenHo OH yOeau MEeHsS B TOM, UTO A3BIK
Objective-C u cpema Cocoa MpUTrOgHLI He TOJABKO AJs MaKoB,
¥ II09TOMY 3aCJIYKUBAIOT ndyueHusi. VI OH 0Kas3aJicsi COBepIIeH-
HO IIpaB: COIIYTCTBYIOII[Yi€e MHTEIPUPOBaAHHBIE CPEeAbl B 3HAYM-
TeJIbHOI CTEeIIeHU YIIPOIAIOT pPaspaboTKy MPUKJIATHBIX IIPO-
rpamm Ha Objective-C.

Ilasmee MHe X0TeJioCh ObI BHIPA3UTh 6JIarofapHOCTh Ppenay
Kaiidepy (Fred Keifer). ®@pex compoBoKmaeT peasnsamuio
GNUStep B uaTerpUpoBanHOi cpese paspaborku AppKit. On
BBITIOJTHIJI HEBEPOATHO CKPYIyJjae3Hoe (o meJaHTu3Ma) Hayu-
HOE PelleH3MPOBaHUE 9TON KHUTU, OOHAPYIKUB B HEH DAL He-
Pa3bACHEHHBIX MecT. Ecau KHury 6yzer npusaTHO YUTATH, TO
B 3TOM OTpoMHas 3acayra ®Ppena.

U HaxoHelr, xoTesioch ObI M06JIaTOJapPUTDH BCEX, KTO BOILJIO-
THJI PYKOIIMCH 9TOM KHUTY B HACTOSII€E U3LAHNE, U B OCO0EH-
moctu Mapka Tait6epa (Mark Taber), mpeaiosxusiiero mue
nepBbIM HanucaTb KHUry o Objective-C.



BBeneHne

Bues Ilackanb ogHaX bl Hantucas: “yY MeHA He OBLIO Bpe-
MeHU Ha KOPOTKOe MUChMO, W MO3TOMY S HalucaJ JJIuHHOe” .
ATOT KapMaHHBIM CIPABOYHUK — caMas MaJleHbKasd KHUTa, KO-
TOPYIO MHE 0BEJIOCH HAIIMCATD, ¥l He CKaXKY, UTO 5 C JIETKOCTBIO
YMECTIII B ee JIAKOHUYHOM (hopMaTe BCE, UTO MHE XOTEJIOCH ObI
CKasaThb Ha JaHHYIO TeMY.

Korga Mapk T»aiitbep mpeaso:Kua MHe HAaIUCATDL 3Ty KHU-
Iy, s IOHAYAJIy He OBbLI YBEPEH B TOM, UTO 3TO MMEHHO TO, YeM
A X0TeJ ObI 3aHATHCA. Beb h)paseoornuecKuii CaoBaph A
POIHOTO A3LIKA — JTO MIePEeUeHDb KPATKUX UIAUOM JAJIs TeX, KTO
XOTeJI ObI ONHUM-ABYMS METKUMU IPEIIOKEHNIMU BEIPA3UTH
BasKHYIO MBICJIb. PpaszeosiornuecKuii cjaoBaph AJIA A3bIKA IIPO-
rpaMMHUPOBAHUSA JOJIKEH BBIMOJHATH AHAJOTUYHYIO POJIb.

ATy KHUTY He CcJeIyeT pacCMaTPUBATh B KaueCcTBE MCUEP-
MBIBAOIIEr0 CIPaBOYHOTO mocobus mo A3y Objective-C.
Komnaunusa Apple moarorosusia Takoe mocooue, JOCTYIIHOE II0
agpecy http://developer.apple.com. Ee He ciengyer paccma-
TPUBATh U B KAUeCTBE MOAPOOHOr0 yUeOHOro mocoous Mo A3bI-
Ky Objective-C, u, B oT/inume OT APYroi Moeil KHUTY Ha HAaH-
"y TeMy, Cocoa Programming Developer’s Handbook, BbI He
HalizeTe B HEM MPUMEPOB UCXOAHOTO KOJa 3aKOHUYEHHBIX IIPO-
rpaMM, HO MHOXKECTBO OUeHb KOPOTKMX IPUMEPOB HUIUOM,
KOTOPBIMH, HAJI0 HALEATHCSA, Bbl CMOXKETE YCIIEIIHO II0JIb30-
BaThCS B CAMBIX PA3HBIX CUTYAIlMAX IPOrPAMMUPOBAHUA Ha
Objective-C.

Ecsu BaM [oBOAMIOCH B KAKOM-HUOY b KHUTE 110 IIPOTPaM-
MHUPOBAHWIO BCTPEUYATh IPUMEPHI KOJa, KOTOPBIA HA CaMOM
IeJjie OKasbIBaJICA HEpaboTOCIIOCOOHBIM, TO BBl COTJIACUTECH
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C TeéM, UTO B TAKUX CIAyUaAX UYBCTBYeEIlb ce0s IMIOIPOCTy obMa-
HYTBIM. B 9T0i1 KHUTe IPUBENEHBI JUCTUHTHY C JBYMS BAJAMU
koga. Koxg Ha Gesrom (poHe mpedHasHAUYEH AJIA WIIIOCTPAIIAN
KaKoM-HUOYAb IPOCTOH uen. ITOT KO MOJKET 3aBUCETH OT He-
KOTOPOTO IPEAII0JIaTaeMOr0 KOHTEKCTA U He NOJIKEH paccMa-
TPUBATHCA B Ka4eCTBE PAaOOTOCIIOCOOHBIX U MPAKTUYECKU I10-
JIE3HBIX IIPUMEDOB.

BosbImMHCTBO IPUMEPOB KOJa B 9TON KHUTE IIPUBEJe-
HBI B BUJe JINCTUHTOB Ha cepoM (hoHe. B HUIKHeN yacTy Kax-
[IOr0 M3 TaKWX MPUMEPOB YKA3aHO MMs MCXOmHOro (aiiua,
U3 KOTOPOTO B3AT AAHHBIN JUCTUHT. Mcxomubie haitabl MOMK-
HO 3arpys3uTh ¢ BeO-CTPAHUIILI 9TOM KHUIM Ha BeG-caiiTe m3-
narenscra InformIT mo agpecy http://www.informit.com/
title/0321743628.

Bo Bpems paGoThI HAJ IEPBBIM U3JaHUEM ITON KHUTH S Ha-
IHcaJ U IIPOTEeCTUPOBAJ Bee IpuMeps! Ha miraTdopme Mac OS X.
OrocjiaB YepHOBOM BapMAHT TEKCTA HA PeJaKTUPOBAHUE,
A nmporecTupoBas ux B cpeae GNUstep u ObLI IPUATHO YAUB-
JIEH TeM, UTO IPAaKTUUYECKU Bce OHU paboranu. Ko Bpemenu
BBIXOJ]a KHUTH B CBET 9TU IPUMEPHI CTAJIU PAOOTOCIOCOOHBI-
MU [IOJIHOCTHIO. BO BTOPOM M3aHNM KHUT'Y PACCMATPUBAETCS
DA CPELCTB, KOTOPHIE HOAAePXKUBAIOTCA TOJBKO HA ILIaTHOP-
me Mac OS X 10.7 usm iOS 5. Bce npuBeieHHBIE 37IeCh IPUME-
pruI Takke padoraroT B cpene GNUstep. Kak u npesxae, g moa-
roToBuJI Bce mpuMepsl B Mac OS X, He gesas HUKaKUX YCTY-
nok g GNUstep (eciu He cUnTaTh YCTYIKOM TeCTUPOBAHUE
IPUMEpPOB B TaHHOMH cpene).

O BepcuAX KHUMM

Hacroamasa kaura Hanucasa B Vim (CBOGOLHOM PEXUMHOM
TEeKCTOBOM pPefaKTope, CO3JJaHHOM Ha OCHOBe 0oJjiee CTaporo
pefakTOopa Vi) C HCIOJIB30BAaHUEM CEMAHTUUECKON Pa3MeTKH.
B HeMm ObLIU CreHEPUPOBAHEI TPU Pa3HBIE BepCUU KHUTH. [[Be
U3 HUX CO3JAIOTCA ¢ moMmoInbio nporpammsr pdflatex. Eciu
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BbI YNTAETe HalleUaTAHHBIM TEKCT KHUI'U HUJIU eTo QJIEKTPOH-
HbIM BapuaHT B (popmarte PDF, snauut, umeere feso ¢ OgHOM
U3 3TUX ABYX Bepcuii. EfMHCTBEHHOE pasanune MeXX1y HUMU
COCTOUT B TOM, UTO IIeUaTHASA BEPCUI CONEPIKUT METKU 00pe3-
KU CTPAHUIL HA IIeYaTHOM MalllnHe.

Tpetbs Bepcusa mpencraBiager coboit XHTML-goxkymeHT,
npegHaA3HAYEHHBIA IJIA 3JEKTPOHHOTO M3JaHUA B (popmare
ePub. Ona cosgaerca B cpeme EtoileText, KoTropas cmauaia
aHanusupyeT pasmeTky B ctuiie LaTeX nyna mocTpoeHusa ape-
BOBUHOM CTPYKTYDHI, & 3aT€M BHIIOJHAET HEKOTOPHIE IIPE06-
pasoBaHUA AJA 00PaObOTKY MEePEKPECTHBIX CCHLIIOK U UHAEKCH-
poBanusa u, HakoHell, reHepupyer XHTML-noxymenT. Becb
HeoO0XOAUMBI [JIA 9TOro KoJ HanucaH Ha a3bike Objective-C.

Ecau y Bac ecTh ZocTyn Kak K TEKCTOBOMY, TaK U K JJIEK-
TPOHHOMY BapMaHTy KHUI'Y, TO BBl MOXeTe 3aMeTUTh, UTO JIN-
CTUHTHY IPUMEPOB IIporpaMM B hopmarte usganusd ePub Beiria-
IAT HeMHOTO Jyudire. [leso B ToM, uTo B cpene EtoileText qma
BBIJIeJIEHUSA CUHTAKCUCA UCIIOJIb3YETCS MTaKeT CEPBUCHBIX IIPO-
rpamm SourceCodeKit, eme ogua cpena Tuma Mtoilit, B koTo-
PO AT pa3MEeTKU JINCTUHTOB MCXOJHOTO KOJa CIYKUT YacCTh
Clang — coBpemerHoro komnuiaaropa Objective-C. 9to o3Ha-
JyaeT, 4TO MeCTa, 3aHMMaeMble JINCTUHTIaMH B TEKCT€ KHUTHU,
AHHOTHPOBAHBI TOYHO TAKMMHU K€ CEMAaHTUYECKMMU TUIIaMU,
KOTOPbI€ BOCIIPMHMMAaET KOMIIUJIATOP. OH, HalpuMep, MOKeT
OTJINYATh BEIZOB (PYHKIIVY OT pean3aIliu MaKPOKOMAaHbI.

Becs ko[, HEOOXOAUMBIN AJIsi BBIIIOJHEHUS OIHUCAHHOTO
BbIIIe (h)OPMATMPOBAHUSA TeKCTa KHUT'Y, Bl HalifieTe B XpaHU-
JIMINe HOAYMHEHHBIX Bepcui Etoilé mo agpecy http://svn.
gna.org/viewcvs/etoile/trunk/Etoile/.

Ot usparenbcTBa

BLI, YUTATEJHb DTOU KHUTU, U €CThb TJIaBHBIN ee KPUTUK
" KOMMEHTaTOop. Mzr IIeHuM Ballleé MHEeHNEe 1 XOTUM 3HaTb, UTO
OGBLIIO CoeJIaHO HaMM IIPaBUJIBHO, YTO MOXHO OBLIO coeJyiaTb
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JIyUIlle ¥ YTO eIlle Bbl XOTeJU Obl YBUAETL U3JAaHHBIM HAMIU.
Hawm uHTepecHO yCabIIIaTh 1 JIIOObIe IPyrue 3aMeYatus, KOTOo-
pbIe BaM XOTeJIOCh ObI BRICKA3aTh B HAIII aapec.

MEI 3% /eM BaIllNX KOMMEHTAPUEB U HaJeeMCsd Ha HUX. BhI
MOJKeTe IPUCJATh HaM OyMasKHOe UJIU 9JeKTPOHHOE MUChMO,
160 ITPOCTO IMTOCETUTD HAIIT BeO-CaliT 1 OCTABUTH CBOU 3aMeya-
Husa TaMm. OQHUM CJIOBOM, JIIOOBIM YAOOHBIM AJIA Bac CIIocoO00M
maiiTe HAM 3HATh, HPABUTCS UM HET BaM 9Ta KHUTA, a TaKKe
BBICKA)KUTE CBOe MHEHME O TOM, KaK CIeJaTh HAIlll KHUTH 60-
Jlee UHTePEeCHBIMHU JAJIA Bac.

ITochLmas muechbMO UK COOOIIeHNE, He 3a0yAbTe YKa3aTh Ha-
3BaHUe KHUTU U ee aBTOPOB, a TAKJKe BaIll 00paTHBIH agpec. Msbl
BHUMATEJIbHO O3BHAKOMUMCS C BAlllUM MHEHUEM UM 00s3aTesb-
HO YYTEM ero IIPU O0TOOpe U IOATOTOBKE K M3TAHUIO IIOCTELy-
IOIIIUX KHUT.

Hamu koopguHaThI:

E-mail: info@williamspublishing.com
Beb: http://www.wilTiamspublishing.com

Apnpeca A nucem us:

Poccun: 127055, Mocksa, yaia. Jlecuas, g. 45, ctp.1
Yrpauns:: 03150, Kues, a/a 152
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OCHOBHbIe NPUHLUNNDbI
Objective-C

nﬂﬂ TOro 4TOOBI OBJIaZETh A3bIKOM Objective-C, HeoOxogumo
YCBOUTH OCHOBHBIE€ IIDMHITUIIBI €I'0 IIOCTPOEHUA. B otanune ot
A3BIKOB mporpammupoBauua C++, D uiau Java, KoTopble pas-
paboTansl Kak HOBbIe C-mmomo6HBIE A3bIKHU, A3BIK Objective-C
ABJIAETCA THOPUAHBIM A3bIKoM. OH mpexacraBiaseT coboit uum-
cToe HaAMHOMKecTBO sizbika C, a 9TO 03HAUAeT, YTO KasKgas
nedictBuTenbHas nporpamma Ha C ABIAETCA TaKKe [eHCTBU-
TeabHOU mporpammoii Ha Objective-C. A Kpome TOro, B HeM
IOIyCKaeTCcs MCHO0JIb30BaTh HeKoTophle Smalltalk-mogo6unie
CHHTAKCUUYECKNE KOHCTPYKIIUY U CEMaHTUKY.

Opun us paspaborunkos aseika Objective-C, Tom Jlas (Tom
Love), onrcas cHHTaKCHC KBaAPaTHBIX CKOOOK KaK “yKasaTesb-
HBI# cT0I0”, HAIIOMUHAIOIIIN O TOM, UTO BBl HOKUHYJIU 00JIaCTh
aswpika C u Berynuiau Ha “3eMitio 00beKTOB”. IlepBoHaUanbHAA
unes cospmanusa Objective-C sapoguiaces B pesyJbTaTe IMONCKA
TOAXOAAIIETr0 CIIoco0a A1 KOMIIOHOBKY 016 moTek C, KOTOPbIi
c1Ioco6CTBOBAJ OBI C1a00i CBA3HOCTH KOMIIOHEHTOB.

OpauM u3 (QyHJaMEeHTAJbHBIX IPOEKTHBIX peIIeHU
B Objective-C mocy»xuio B OTpUIlaHMe KaKOro ObI TO HU OBLIO
“BouitriedcTBa” . Bee meranu peainsaiiuu JOJKHBI ObITH OTKPBI-
THI IJIs1 IporpaMmMupyioinero. B orauuwme or C++, rae moapo6-
HOCTHU TaOJIUIILI BUPTYAJbHBIX (DYHKIUI CKPBITHI OT IPOTPaAM-
mupyotmero, Objective-C mosBossieT mpocMaTpUBATDL U MOLH-
dumupoBaTh Bce, YTO KacaeTcs 00LEKTOB U KJIaCCOB.
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B crapreix nuHaMmnuecKux 6ubanorekax Kiaaccel Objective-C
OBLIN IIPEeACTaBJIEHEI CTPYKTypamMu C, 060'bABI€HHBIMYU OTKPHI-
TeiMu (public). Ix MokHO O6B1I0 MOAMPUIIUPOBATH HETIOCPE -
CTBEHHO WJIN Ja’Ke CO3/IaBaTh HOBBIE KJIACCHI U PETUCTPUPOBATH
WX CPeACTBaMU UCIIOJHAIOIIEH cucTeMbl. A B HOBBIX OMOIMOTE-
Kax 3TU CTPYKTYPbI 00bABIEHbI 3aKPHITEIMU (Private), u auxsa
MaHUIYJIUPOBAHUA UMU KaK HEIIPO3PAUHBIMU TUIIAMU IPENY-
CMOTpEH Ha00P OTKPHITHIX (QYHKITUI.

MNoHATne 06beKTHOM moaenu

B Objective-C ucmoasayerca Smalltalk-mogo6Has o6 beKT-
HasA MOfesb. Ec/in y Bac MMeeTCsT HEKOTOPBIN OMIBIT IPOTPaMMU-
poBaHusA Ha Java, To BaM OyaeT HeTpyaHo ycBouTh Objective-C.
Ecau ke BB MHCAJIN IPOTPAaMMBbI HA TAKOM SI3BIKE ceMeicTBa
Simula, xak C++, To mepeiitu Ha Objective-C Bam, Bo3MOKHO,
OymeT TpynaHee.

Auanu Keii (Alan Kay) onucsiBas ugeio o66eKTOB KaK IPO-
CTOe yIpakKHeHNe B YIPOIeHnu. Pelras HEKOTOPYIO 3amauy,
HMeeT CMBICJ Pa3fe/InTh ee Ha COCTaBHBIE (0oJIee IIPOCThIE) Ua-
cru. IIpocreiitiiee ycTpoicTBO, CIIOCOOHOE BBHITIOJHATD YaCTh
IPOrPaMMBI, MOYKET B TO K€ BPEMsA BBIIIOJHATEL BCIO IIPOrPaM-
MYy B II€JIOM, ¥ TAKUM YCTPOMCTBOM SABJISAETCI KOMIIBIOTED.
O0BeKTHI B nipeacTaBienun Anana Kesa aBas0TCA IPOCTBIMU
MOZEJIAMEA KOMIILIOTEPOB, KOTOPBIE CBA3BIBAIOTCA APYT C APY-
TOM, OOMEHUBASACH COOOIIIEHUAMU.

Touno Tak ke BegyT cebsi 1 066eKThI B Objective-C u ero po-
nutesne — sa3bike Smalltalk. Ouu npegcraBasaoT co6oi n30au-
POBaHHBIE YACTH IPOTPAMMEI, KOTOPBIE IIEPEJAIOT APYT APYTY
coob1eHusAa. OOBIYHO 9TH COOOIIEHUS JOCTABIAIOTCA CUHXPOH-
HO U IO3TOMY AeHCTBYIOT MOZ00HO BEI30BAM (DYHKI[MIA, HO BAXK-
HO ITIOHMMATh, YeM OHU OTJINYAIOTCA.

Coo01ieHus oTHOCATCA K 60Jiee BLICOKOMY YPOBHIO abCT-
PaKIIuM, 4YeM BLI3OBBLI (DYHKIIHI. BLI3OB PYHKIMM OPraHusy-
€TCsI OUEHBD IIPOCTO. Bo MHOTMX apXUTEKTypax AJIS 5TOI0 AOCTA-
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TOYHO €JUHCTBEHHON MHCTPYKIInu. Bo MmHOTUX Apyrux RISC-
TONO0HBIX apXUTEKTYypax (C COKpaIlleHHbIM Hab0pOM KOMAaH)
IJs BbI3OBa (PYHKIIMHU aJpec BO3BpaTa CJeAyeT IIOMECTHUTDH
B CTEK, a 3aTeM IepefaTh yIpaBJeHNe B HaUaJIo Kojga PyHK-
nuu. Ho B 1r060M cirydyae aapec HasHaueHUA GUKCUPOBAH.

Korga coobuienue ormpasisercsa, cuocod ero o6paboTKu
TIOJITHOCTBIO OTPEAeIAeTCs ero moayuaTeaseM. Jalne BCero oH
COCTOHUT B BHI3OBE METO/a, UMA KOTOPOT'O COBIAJAET C UMEeHeM
COOOIIeHNsA, HO CYIIIeCTBYIOT U APYyTHUe, ajJbTePHATHUBHBIE CIIO-
cobbl. IIpoMeKyToOuHBIEe 00 HEKTHI CIIOCOOHBI IIepeaapecoBaTh
COOOIIeHNe NPYrOMYy 00BbEKTY, HO IIepPel] STUM OHU MOTYT BBI-
TOJTHUTH HEKOTOPYIO ITOZCTAHOBKY apT'yMEeHTOB B COOOIIeHNE.

B aswpike Simula He ymorpebiasiaca TepMuH “00HEKTHO-
OPUEHTUPOBAHHBIN TOAX0A”, HO BO MHOTUX Simula-momo0ubix
A3BIKAX, MoABUBIIUXCA mocyie Smalltalk, sTor TepMmun 6bII
HPUHSAT, YTO BHOCUT HEKOTOPYIO IyTaHuIy. [IJid peaausanuu
BHEIITHEe TTOJA00HBIX MYHKIINHA B I3bIKAX, OTHOCAIIUXCA K 9TO-
My ceMelcTBy, HanpuMmep B C++, HCHONB3YIOTCA Mabaulbl
supmyanvhuix pynryuil (vtables). O6wekT B cruie Simula co-
IEeP:KUT YKasaTeJ b HA CBOIO TAGJUIy BUPTYATbHBIX QYHKITUI
WJIY aHAJIOTUYHBIE TAOJIUIII, €CJIU Y HeTO0 UMEIOTCS CyIepKJIac-
cbl. [Ipu BBI30BEe BUPTYAJIbHOM QYHKIIUN KOMIHIATOP GOpMU-
pyeT cHauaJjia cMellleHre B BUPTYaJbHOM TabJuile, a 3aTeM BbI-
30B QYHKIIUHU C 3TUM CMEIIeHUeM.

OpuH 13 T0G0UHBIX 9)(PEKTOB 9TOTO OTIUUMUS ITIPOABIAETCS
B TOM, YTO IIpuBeZeHNe TUIOB yKasareseil B Objective-C u C++
mMeeT COBEPIIEeHHO PasHyio ceMaHTHKY. [[ia nmpeo6pasoBaHus
yKasaTeJisa Ha 00BEKT OJJHOTO THUIIA B YKa3aTeJb Ha 00HEKT APYTo-
ro tuma Kof B Objective-C BooOi1ie He renepupyercs. [IpuBemenme
THUIIOB B 9TOM CJIy4yae PacCMaTPUBAETCS IIPOCTO KaK YKasaHue
I 6JI0Ka KOHTPOJISI TUIIOB B KommnuasaTope. Ho B C++ npusene-
HUe TUMOB yKasaTeJel 3aKJII0UaeTCsA B BBIITOJTHEHUY HEKOTOPBIX
apudmMeTUUeCKUX OIepaIuii HaJl yKasaTeJIaMu, YToObI TepejaBa-
eMBbIil IIPX 9TOM KOJ MOT' HalT! TaGJIUILY BUPTYAIbHBIX (DYHKITHI
B HYKHOM MecTe. IT0 o3HauaeT, uTo B Objective-C MOKHO BBIIOJI-
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HATH Ipeodpa3oBaHMe JII000T0 00BEKTHOTO TUIIA B JII000I APYToit
00 BbEKTHBIN T, Toraa Kak B C++ IJIs1 9TOro IIpuaeTcsa IpousBe-
CTHU CHEI[UATBHBIN BUI IPUBEEHUS TUIIOB.

9To oTJINYNE OUeHb BayKHO mMeTh B BuAy. B Objective-C
Ha MOWCK METOJa OKAasbhIBaeT BIAUAHMNE TOJbKO TUI 00BbEKTa,
a B C++ u apyrux aspikax ceMeiicTBa Simula — Takike mpes-
CcTaBJIeHNEe KOMIUJISATOPA O TOM, C 00EKTOM KaKOro MMEHHO
THUIIA €My IPUXOAUTCA UMETH JIeJI0.

(0] ABYX cUCTemax Tunos

Tex, KTo perui nporpammMmupoBath Ha Objective-C, moxer
MoHAYaJ y COUTDH C TOJKY HAJIUYUE B 9TOM S3BIKE JBYX CHUCTEM
Tunos. Taxoe MOJIOKeHNe UMeeT OPeaeIeHHbBIN CMBICII, €CJIU
paccMaTpUBATh IEPBOHAYAIBHYIO DEAIU3AI[NI0 A3bIKA B Kaue-
cTBe Ipenporeccopa. Ilpenpomeccop aAsbika Objective-C mou-
JKeH CHauaJia BRIIOJHUTD Strongtalk-mogo6HbIH KOHTPOJIE TH-
OB, a 3aTeM KoMnuasaTop C — KoHTpoJs Tunos C.

B saswike C nmpuMeHseTCs CTPYKTYpHAs CHCTEMa TUIIOB.
9KBUBAJIEHTHOCTD IPOCTHIX TUIIOB 3aBUCUT OT TOT'O, UMEIOT JIX
IBa THUIIA OMHO U TO Ke npenacraBienne. CI0MKHbBIE TUIIBI BOOO-
1I1e He CUnuTaTca sKBuBaieHTHBIMEU. A B Objective-C mobasire-
Ha ajJrebpandyecKas cucTeMa TUIOB. THUl 00beKTa onpesessaeT-
Cs er0 CUTHATYPOI1, T.€. COOOIIeHUAMM, HAa KOTOPHIE OH JOJIIKEeH
pearupoBats. JI1060it 06beKT Objective-C MOKHO HeABHBIM 00-
Pa3oM IPUBECTHU K €T0 CYIEPKJIACCY, IOCKOJIbKY OH TapaHTUPO-
BAHHO OTPEArupyeT Ha BCe COOOIIEeHU S, KOTOPhIE PACIIO3HAIOT-
CA 9TUM CYIIePKJIACCOM.

! StrongTalk — smo duaaexkm aszvika Smalltalk, 6 komopublii do6as.nern
Heo0A3amebHblll cmamuyeckuil KOHmpoab munos. Paspabomyurxu
2mo2z0 A3blKA nPodonHuau 6 danrvHelluem pabomy Had Java. A3vik
StrongTalk cuumaancsa camoii 6bicmpodeiicmeyioujeil peaausayueil
Smalltalk, Ho Ona ONMUMUIAYUU 6 €20 KOMNULAMOPE He UCTONb306Qa-
AUCH C80CHUS 0 CMAMULECKUX MUNAX.
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IIpeoGpasoBaHuA TUIIOB 00HEKTOB MOYKHO BBITIOJHATD U AB-
HBIM 06pasoM. B wacTHOCTH, OO'BEKT CJIOBAPA MOXKHO OBLIO OBI
mpeobpas3oBaTh B 00BEKT MaccuBa. V1 Takoe mpeoOpasoBaHUe TH-
0B OKAaYKeTCs BIIOJIHE PA0OTOCIIOCOOHBIM, IIOCKOJIBKY JAHHOMY
00'BEKTY OYAYT B AAIbHEHIIIEM IOCHLIATHCS JIVIIE T€ COOOIIe NS,
KOTOPBIE PACIIO3HAIOTCS KAK CJIOBAPSIMU, TAK M MACCUBAMU.

PopcTtBo C n Objective-C

Opua us BakHenmmux ocobemuocteir Objective-C cocro-
UT B TOM, YTO OH IIPEACTABIAET CO0OM YMCTOE HAIMHOMKECTBO
aseika C. B uactHocTH, C MOMKHO paccMaTPpUBATh KaK 3aBUCH-
U OT KOHKPETHO# MpeIMeTHOI 001aCTH A3bIK, BCTPOEHHbBIH
B Objective-C, mia perrenuns HU3KOYPOBHEBBIX 3a7aY, a MOJ-
MHOKecTBO A3bIKa Smalltalk — Kak saBucAIIUil OT KOHKPET-
HOM IIpeaMeTHOI 006JlacTH SI3bIK, BCTpoeHHBIN B Objective-C,
IIJLA PEIlleHns 3aa4 BBICOKOTO YPOBHA.

HeT HMYero ommub0YHOTO B TOM, UTO KOHKPETHYIO 3amauy
MOJYKHO IIOIIBITATHCS PEIIINUTh TOJLKO cpeacTBamu a3uika C. Ho
OHA M3 TUIINYHEIX OIINO0K, COBEPIIAeMbIX MHOIMMHU IIPU U3Y-
yennu Objective-C, 3aKI0uaeTCs B CIEAYIOIIEM: OHY CUUTAIOT,
UTO JOJIXKHBI IIEPECTATh IMOJIb30BaTheA A3BIKOM C. A Beab BO
MHOTHX CIyYasaX HYKHOE PeIlleHre 3aJaul HAaXOQUTCA NMEeH-
HO Ha A3bIKe C.

9TO MOKHO HAOJIOIAThL B Cpelax, MHTErPUPOBAHHBIX
B Cocoa, rae majieko He Bce cumrTaerca obobekToM. Tak, ecau
TpebyeTcsa 3afaTh TUATa30H CUMBOJIOB (IIOJCTPOKY) B CTPOKE,
IUULSI 9TOM IeJI MOJYKHO BOCIIOJIB30BATRLCS CTPYKTYPOi NSRange.
Ho Beaw 310 crpyKrypa C, comepskaliiiasd MeCTOIOJIOMKEHUE
U JJIUHY IIOJCTPOKHU, a He 00beKT Objective-C. AHaIOrMUYHBIM
00pas3oM 3aJAI0TCA TOUKH, IPAMOYTOJLHUKY U IIPOYNE dJIEMEH-
Tol. Eciiu Ob1 OHM GBIIM O0'BEKTAMM, AJIS MAHUITYINPOBAHUSA
UMH ITOTPEe60BAIOCH ObI GOJIBIIE OIEPATUBHOM ITAMSATH, UTO CY-
I[eCTBEHHO 3aMeJINJIO Obl BLIOJHEHNE OIlepPauii HaJ HUMH,
He TOBOPJA yaKe 0 THOKOCTH TAKOT0 MOAX01a.
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Ha 3ametky

Y Objective-C nmeetcsa Takxe poacTBeHHbIN A3blk Objective-C++, Ko-
TOPbIA OTNINYAETCA TaKUMK e OTHOWEHUAMM C A3blkom C++, Kak
y Objective-C c azbikom C. A3bik Objective-C++ npepactaBnsaeT cobom un-
CTOe HaAMHOXeCTBO C++ 1 MO3BONAET BbI3blBaTb KOA Ha C++ 13 obbek-
ToB Objective-C, 1 HA060pOT. B 3TNX A3bIKaX UCMOMb3YTCA COBEPLLEH-
HO pasHble 06beKTHble MOAENM, MOSTOMY CO3AaTb NOAKNACC M3 Khacca
Objective-C cpepctBamy C++ He yaacTcs, HO MOXHO BOCMOJIb30BaTbCA
ykasaTenamu Ha o6bekTbl Objective-C B KauecTBe noneit B ob6bekTax
C++, a Take yKazaTenAamm Ha o6bekTbl C++- B KauecTBe nepemeHHbIX
3K3emnnapa B obbekTax Objective-C.

TecT I/IHronca2 Ha 00bEeKTHO-OPUEHTHUPOBAHHBIN HOAXOT
mpejoiaraeT BO3MOMKHOCTh CO3aBaTh HOBBIN I€JIOUYUCIICH-
HBIH TUII ¥ NCII0JIBL30BATh €r0 /IS PACIIOJIOKEeH N OKHA Ha 9KPa-
He. fAspik Objective-C He IPOXOAUT 9TOT TECT, HO OH IIPEACTAB-
JseT co0oii JaleKuil OT MPAaKTUKU IIPUMep, ITIOCKOJIbKY 00JIb-
Ias 4acTh BpeMeHHU, 3aTPAauNBaeMOro Ha pa3paboTKy HOBBIX
IeJIOUMCJIEHHBIX TUIOB JaHHBIX, YXOAUT HA HAPYIIIeHNe MHO-
TUX IPaBUJI, IPEII0JATAIOINX , YTO I[eJIOUNCIeHHbIe TUIIBI Y-
IyT BeCTU ce0s IPUBBIYHBIM, BIOJHE OXKUIAeMbIM 00Pa3oM.

ITpu nporpammupoBauuu Ha Objective-C coBcem He 06si3a-
TeJIbHO UCII0Jb30BaTh TAKUe ITOHATUS JTUHAMUYECKOTO0 IT0Be/[e-
HUA, KaK [M03/JHee CBA3bIBaHUE U MOJUMOPPU3M, €CJIU 9TO He
TpedyeTcs OJId pellleHna KOHKPEeTHOI 3a1auu.

f3bIk 1 6ubnuoTeKka

B iuHaMMYeCKUX S3BIKAX OYeHb TPYIHO IPOBECTH IPAHUILY
MEeX Iy CAMHUM sI3BIKOM U 0ubmorexoii. Tak, B A3bike Smalltalk
OTCYTCTBYeT dKBUBaJIeHT oneparopa if. Crangapruas 6ubamo-
TeKa oIIpefesseT ONMHOUYHLIe KIacchl True u False, pearupy-

2

Hasean 6 wecmv Jana Huezonca (Dan Ingalls), o0nozo us paspa-
00MyYUK06 00BeKMHO-OPUEHMUPOBAHHO20 A3bLKA NPOZPAMMUPOEAHUS
Smalltalk. [Jon HHzoac u npedroicus UCnoib306ans Imom mecm.
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omre Ha coobmmienusa -ifTrue:, npuHEMAaKIe 3aMbIKaHNe
B KauecTBe apryMeHTa. I1ofo6HBIM 06pa3oM peasin30BaHEI BCe
CJIOKHBIE YIIPABJIAOINE KOHCTPYKIIUY, B TOM YUCJI€ ITUKJIBI
¥ IePeUnCIeHUA.

Objective-C HacyiemyeT yIrpasJieHNe BLIIOJTHEHNEM IIPOrpaM-
MBI OT A3bIKa C, HO BCe ero AMHaMUYECKOe TIoBeeHIe 00eCIIe -
BaeTcsa AUHaMUUYecKoii oudanorexoii. Umenno stum Objective-C
orsmyaerca oT A3biKa C wau C++. Tak, MOXKHO CKOMIUIUPO-
BaTh aBTOHOMHBIN aBonuHBIN Kox C mian C++, B KOTOpOM HU
oxHa us yHrmuii 6udiaumorexku 11ibc uau 1ibstdc++ me BeIsbiBa-
ercsa. Ho Beakas paborocrocoouas mporpamma Ha Objective-C,
He HanmcaHHas ToJabKo Ha C, ToJJKHA CBA3BIBATHCA ¢ OMOIMOTE-
Koii 1ibobjc.

Ora 6ubinoTeKa TPAAUIIMOHHO IIPEJOCTAaBIAET TPU KJac-
ca: IPOCTOI KOPHEBOH KJacc, KJIacC IJIA CTPOKOBBIX KOHCTAHT
U KJacc IJd IPOTOKOJOB. IlepBhIil 3 HUX 00ecIeunBaeT He-
00xonuMble (PYHKIIMOHAJIbHBIE BO3MOMKHOCTH, BKJIIOUAS pas-
MeleHne 00'beKTOB B OIIePATUBHOM aMATH, UTO SIBJISETCS Ua-
cTbio QyHKIUN C++, Java 1 Togqo0HbBIX UM A3BIKOB. A IBa Ipy-
T'UX KJAacca MOTYT OBbITh CreHePUPOBAHBI KOMITHJISATODPOM.

ITonp3oBaThCS ATMMHU KJaccaM BaM BPSA JU TIPULETCH.
IIpakTnuecku Bo Bcem Koze Objective-C, HamrcanHoM 3a IBa HO-
CJIeIHUX IECATUIETHUS, UCIOJIb3YETCS PeaJlnsanus HHTerprupo-
BauHoOU cpenbl Foundation B OpenStep — cnemudukamnuu opu-
KJIaZHOTO MHTep(deliica, COBMECTHO Pa3paboTaHHOM KOMITAHUIMU
NeXT u Sun u npegHa3HAYEHHOM 151 00eCIeYeHsI COBPEMEHHOM
00BEKTHO-OPMEHTUPOBAHHOM cpeabl Pa3paboTKu MerKIIaTdop-
MeHHBIX mpuiioxkenuil. Kommauus NeX T peanmusoBasia ee 1jis1 co6-
crBeHHOI omeparnonHoi cuctrembl OPENSTEP 1 Windows NT,
TOrZla Kak Kommauusa Sun — ajs cucremsl Solaris. Hexoropoe
BpeMs ciyeTdA B pamkax rnpoekta GNU ObLia ocyiiecTBiieHa Tpe-
Tha peanusanusa mox Hazsanuem GNUstep.

B npuknagaom meTepdeiice OpenStep ObLu onpeneseHbl
IBe MHTerpupoBanubie cpeasl: Foundation Kit u Application
Kit, 06p1uHO MMenyeMble s KpaTkocTu Foundation u AppKit.
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Cpepna Foundation Kit o6ecieunBaeT o0CHOBHBIE DYHKIIOHATb-
HbIe BOBMOYKHOCTH, HEOOXOAUMbIe Pa3paboTyuKaM AJIA co3aa-
HUA BCEX BUIOB NPUJIOMKEHUI, BKJIOUAA KJIACCHI KOJIEKITN,
IUKJIBI UCIIOJHEHU A, JOCTaBKY yYBeIoMJIeHuit, abctpakmuio OC
u .. A cpega Application Kit cayxut B KauecTBe HAaCTPONKU
"ag Foundation Kit, o6ecmeunBast 1OIOIHUTEIbHYIO IOAAEPIK-
Ky B paspaboTke rpaduuecKuX IPUIOKEHUH.

Peanuzanua KoMnanmm Sun He CAUIIKOM ITPOABUHYJIACH
B CBOEM Da3BUTHU IIOCJIE IEPBOT0 BhIycKa. HeCKoJIbKUMU ro-
IaMu mosske KommaHus Apple nmpuobpesna Kommanuio NeXT
U IeperMMeHoBaJa MpuKJaagHoi nHTepdeiic OpenStep B cpexy
Yellow Box, npenjio:us ee Kak cpeny paspaboTKU B OepaIii-
ouubIX cucremax Rhapsody u Windows. Ilocie Beinycka ome-
panuonHoi cuctembl Mac OS X aTa cpesa cHoBa OblIa Iepeu-
MeHOBaHAa — Ha 9ToT pas B Cocoa.

ITpoexkT GNUstep mo cux mop akTHUBHO pasBUBaeTCd, HO
B HACTOAIIlee BpeMs, IOMUMO 0a30BO# creruuKanum, yco-
BEPIIIEHCTBOBAHUS, BHECEHHbIe KoMIIaHueil Apple, mocremen-
HO BHepATcA B cuenuduranuio OpenStep, a Tak:ke B 6a30-
BYIO cIreriuuKaInmo. 9To o3HauaeT, uro cpena Foundation na-
XOQUT IPUMEHeHNe MPAaKTUYeCKH Be3Je, XOTA B pealns3anuu
GNUstep omyIiieHbI HEKOTOPBIE HOBBIE KJIACCHI I METOMBI.

Cpeny Foundation mosxHO paccMaTpuBaTh KaK CTAHIAPTHYIO
oubamoreky Objective-C. OHa COmepKUT HEMAJIO MHCTPYMEH-
TaJIbHBIX CPEACTB, TPEOYIOMINXCA IJIsI CO3JAHUs HEeTPUBUATIb-
HbIX mporpammM. Hekoropsblie si36IK0BbBIe cpeacTBa Objective-C 2
CIIeINAJILHO IPeAHAasHAUeHbI AJIA PaboThI co cpenoii Foundation.
VIMu MOKHO mmoJIb30BaThCca 1 6e3 Foundation, HO TOJIILKO B TOM
ciy4ae, eCJii Peasu3yeTcsi HeYTO PaBHOIIEHHOe.

Uctopus passuTtuna Objective-C

TepMuH “06bEeKTHO-OPUEHTUPOBAHHBIN’ ObLI HPUIyMaH
Ananom Keem B 1960-x rogax, a a3bik Smalltalk Ob11 cozgam um
(BMecrTe ¢ KoJIeraMu) JJIsi JEMOHCTPAI[UK 9TOrO CTHJISA IPOrpaM-
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muposanud. A3k Smalltalk 6611 paspaboran B 1970-e rogsr,
HO caMasl PacIpoCTpaHeHHAd €ro BepCcUdA MOABUJIACDH JIUIIH
B 1980-m rogy.

Tem He MmeHee a3bIk Smalltalk okazancsa HemocTaTOUHO OBI-
cTpozeiicTByomuM. [y HOpMaAbHOM paboThl MporpaMM Ha
Smalltalk TpeGoBajics TaKOM MOIIHBINA KOMIIBIOTED, KaK Xerox
Alto c omepaTruBHOi namsaTbio oobeMoM 512 KbaiiT u (kak Mu-
HUMYM) IIPOI[ECCOPOM C TaAKTOBOIT yacToroit 2 MI'm.

Bpaay Koxkcy (Brad Cox) moHpaBuINCh IPUHIIAIIBEI OPTaHU-
samuu Smalltalk, Ho eMy Bce-TaKu XOTEJI0Ch UMETH A3BIK, IIPHU-
TOIHBIN AJISI IPUMEHEeHUA Ha KOMIbIOTePe MHOTUMH II0JIH30Ba-
TeasaMu. I1oaToMy oH pemui 00beJUHUTH BHICOKOYPOBHEBBIH
a3eik Smalltalk, moamep:KuBaOIUi NMHKATICYIAINIO, CIa0yI0
CBSIBHOCTD ¥ IIOBTOPHOE UCIIOJIE30BAHUE CYIIIECTBYIOIIETO KOA,
¢ a3bIKOoM C, OpTaHM30BAHHBIM 110 COBEPIIEHHO APYTUM IIPUH-
IUIIaM ¥ OTJIUYABIINMCS HeGOJBIINM YPOBHEM HHKAICYJIA-
AU ¥ OTCYTCTBUEM IMHAMUYECKON AUCIIeTUYePU3aAIUN, HO 06-
JIaJaBIIUM OJHUM CYIIIeCTBEHHBIM IPENMYIIIECTBOM: BEHICOKUM
OBICTpOZElicTBIE.

sk C onupasica B 3BHAUUTEJIHLHOM CTEIIEHN Ha CUCTEMY KO-
maug Mmuar-9BM PDP-11. Ouens mpocTtoit komouwiasaTop C mor
TeHepUPOBATh JOBOJIBHO OBICTPO MCIOIHABIINICA Ko, U aT0 IO~
JIO}KEHUE OCTAeTCs CIPaBeAIMBLIM JI0 CUX MOP. B TaKUX KOMIIH-
naropax, kak LLVM, XLC u ICC, MHOr0 BHUMaHUSA YAEJISETCI
ONITUMUBAIINU KOJa, Yero HeJIb3s cKasaTh o0 komnuiasaTope PCC,
HO, HECMOTPsI Ha 9TO, OH TeHEPUPYET JOCTATOUHO OBICTPHIN KO,

B 1986 rogy Bpax Kokce u Tom JIlaB ocHOBaIM KOMOAHUIO
StepStone u BeIycTUIN HA PHIHOK MPOTrPaMMHBINA IIPOAYKT,
OCHOBAHHBIA Ha paHee co3mamHOM Bpsgom mpoexTte Object
Oriented Precompiler. 9toTr mpoayxTt maseiBajcsa Objective-C
¥ IPEICTABJIAI cO00 IIPempoIieccop v HeOOIBIITYI0 QUHAMUYe-
ckyio oubauomery Objective-C. IIpempoiieccop reHEPUPOBAT
kKog C, KOTOPBIHT MOYKHO OBLJIO CKOMIIMJIMPOBATH C IIOMOII[BIO
rKomuuasaTopa C, peaan3oBaHHOTO Ha KOHKPETHOI miaaTdop-
me. B 2010 rogy MHe moBeJioCh OOHAPYKUTh KOMIIAHUIO, TIe
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KoMnuiaaTop StepStone 10 cux mop UCMIOIB3yeTCA B KOMMED-
YeCKOM IIPOTrPAMMHOM IPOLYKTE.

B 1988 roagy rkommanma NeXT npuobpena JuIleH3UIO
Ha MCXOAHBIN Ko StepStone m BBHIKYyIIMJIa TOPTOBYIO MapKy
Objective-C. 3arem paspaborunku n3 Kommaunuum NeXT me-
penucasy mpemnpolieccop Kak BHeIIHUIT uHTepdeiic Aaa Ha-
6opa Komnuasamopos 8 pamkax npoekma GNU (GCC — GNU
Compiler Collection). ITocjie HEKOTOPBIX IOPUAUUECKUX CIIOPOB
Doz cBoOOgHOTO TporpamMMHoro obecneuenus (Free Software
Foundation) sacrasua komnauuio NeXT oTKPBITE TOT KOJI, HO
InHaMUUecKas OnbJIMoTeKa TaK 1 OCTaIach 3aKPBITOM.

Torpa B pamkax npoexta GNU 6bl1a HanucaHa 3aMeHa JJIs
IUHAMUUYECKOMH OMOJIUOTEKU, HO C HEKOTOPHIMU U3MEHEeHU -
mu. OJHO U3 HUX 3aKJII0YAJIOCh B TOM, uTo B Bepcuu GNU aToit
OMOJIMOTEKN CeJIeKTOPhI UMEJIN CBABAHHBIN ¢ HUMU THII, TOT-
Ia kak Ha maardopmax Kommnanuit NeXT u Apple cesekTopsl
IpeACcTaBJIeHbl CHMBOJIBHBIMU CTPOKAMU. JTO O3HAUAET, UTO
B Bepcuu GNU punamMuyeckasi 6ubimoTeKa cmocobHa rmepexna-
THIBATH BO BPeMs BBLINOJHEHUs paspyllleHNe CTeKa, BhI3BAH-
HOE ITPOTrPAMMHBIMHU OIIIUOKaMU, KOTOPbIe He 00HAPY KUBAIOT-
cA aHaJIOTUUHOM 6ubanoTeKoi B Bepcuu oT Kommnanuu NeXT.

Ere ogHO nameHenue OBLIO CBA3aHO ¢ TeM, KaK paboraer
ormpaBKa coobmrenuii. I[Ipu oTnpaBKe cooliieHusa cpeicTBa-
MU IUHaAMUYecKoil 6ubiamoreku B Bepcuu Kommanuum NeXT
KOMITHUJISITOP Ipeo0pasyeT OTIIpaBjIsieMoe COOOIIe e B BI3OB
dyurnuu objc_msgSend(), KoTopas HAXOAUT HYIKHBII MeTO[,
u BbI3BIBaeT ero. K coskaneHuio, 3Ty QYyHKI[MIO HEBO3MOXKHO
peanusoBaTh Ha C, TOCKOJIBKY IPUIILIOCH OB HATINCATE OTAEJIb-
HYIO0 COOPKY AJIA KasKA0# miIaT(OPMbI U AJIA KasKJI0TO CoTJIalie-
HUS 0 BBI3OBaX, JeHCTBYOIEro Ha aToi miaardgopme. IToaromy
B Bepcuu GNU ynmoMsAHYTYI0 BbIIlIe QYHKITUIO OBLJIO PEIIeHO 3a-
MeHHTH QyHKIMei objc_msg_lookup (), BosBpamaromeit yxa-
3aresb Ha QyHKIUI0. I XOTA 9TO HEMHOT'0 3aMe/JIS1JI0 UCIIOIHEe-
HUe KOZa, HO B TO Ke BpeMsA 03HAYaJIO, UTO OJUH U TOT JKe KOJ
MOT BBIIIOJIHATHCA Ha BeeX miaTdopmax.
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C rex mop A3bIK Objective-C He mpeTepmes CyIlecTBeHHBIX
usmenenuii. B 1997 rogy xomnanuio NeXT mpuobpesa KoMm-
nauua Apple, a Objective-C ObLT IPUHAT B Ka4eCTBE OCHOB-
HOTO A3BIKA IJIA cpennl paspaborku Yellow Box B HOBOI# TOT-
Ia omeparnouHoii cucreme Rhapsody sToit komnauuu. B ganb-
HelieM cpefa pa3pabotku Yellow Box Onlyia mepemMeHoBaHa
B Cocoa, a oneparuonuas cucrema Rhapsody — B Mac OS X.
B 2003 roay xomnauus Apple nob6asuia B 9TOT A3LIK HEKOTO-
pble Java-Tiogo0Hble IPUMUTHUBEI JJIA 00pa00TKY UCKJIIOUEHNH.

Cuepyromuii psaj yCOBEpPIIEHCTBOBAHUU YBHUAEJ CBET
B 2007 roxy, xorma xommaunusa Apple mpeacraBuia sI3BIK
Objective-C 2. HoBasi Bepcusi A3bIKa BBeJa B HEKOTOPOE 3a-
OJIysKAeHNe TeX, ¥ KOTO MMeJICS OIBIT IPOrpaMMUPOBAHUA Ha
Objective-C, MOCKOJBKY HIpeAbIAYIlasd ero BePCusi, BBIMYIIEeH-
Hasg kommnaHreil NeXT, massisanacek Objective-C 4. K cuacTsio,
momo0HAasI HeIoCJAeI0BaTeIbHOCTh B HyMepaIul BePCUil S35I-
Ka HUKaK He 0TPa3mjach Ha KoJe cOPTUPOBKYU B cpexe Cocoa.

Bepcus Objective-C 2 oboraTuiach HeCKOJIbKUMY CUHTAK-
CUYECKMMU U3IOMUHKaMU. B Hell ObLIM IpPeIIOKeHbl HOBBIE
CII0COOBI peasu3anuy nepevunciaeHnii, CHHTe3UPOBAHUSI METO-
OB moctyma u “céoprxu mycopa”. Objective-C 2 — aro ckopee
MOJHOE CJIOBE€YKO AJI MaPKETUHIa, UeM HACTOSAIIUMN A3BIK IIPO-
rpaMMHPOBAaHUs, IOCKOJIBbKY BBl He HaliJleTe TAKOro IapamMerpa
KOMIIUJISIUY, KOTOPBIH MO3BOJINJI ObI BEIOPATh ero. OgHU BO3-
MOJKHOCTHY 9TOTO SI3bIKA (HAIpUMeD, HeYsI3BUMBbIE [TIePeMeHHbIe
9K3eMILISAPa) JOCTYIHEI TOJLKO B HEKOTOPBIX JUHAMUUYECKUX
oubIMOTEeKAaX, a Apyrue (Hampumep, “coopka mycopa’) — Hefo-
CcTynHBI B MOOGMILHBIX Tesedonax iPhone. O6bsiBasieMbIe CBOII-
cTBa U OBICTPOE TepeUNnCclIeHne — eUHCTBEHHbIe 0COOEHHOCTH
Objective-C 2, koTophle JOCTYIHEI Bealie, BKIYAas U IaIaTdop-
MBI IPYTUX IPOU3BOAUTEIIEeN, TOMUMO KoMmmauuu Apple.

Hauwunas ¢ Bepcuii onepamuouabix cucreMm iOS 5 u Mac OS
X 10.7, kommanusa Apple mepecrana yKasslBaTh HOMepa Bep-
cuil B 0003HAYEHUM HOBBLIX IIPOrPAMMHBIX IIPOAYKTOB U Haua-
Jla IPUMEHATh BMECTO HUX HOMEpPAa BEePCUl KOMIIUJISITOPOB.



30 Maga 1

E1ie 10 BBIX0OZa B CBET PAJ HOBBIX CPEACTB sA3bIKa OBIJI M3Be-
cred oz HasBauueM Objective-C 2.1, HO B oTZesie MapKeTHUH-
ra KomMmaHuu Apple pemnian He MOJIb30BATHLCA STUM HA3BAHU-
eM ny0anuHO. K umcy 5TuX HOBBIX CPEICTB OTHOCUJIACE YIIYU-
IIeHHAs TOANEePIKKA COKPBITUA JAaHHBIX, YIPOIIAIOI[asd BEIHOC
moAPOOHOCTEN pean3aIiy U3 OTKPBITHIX 3aT0JIOBKOB, a TAKIKE
aBTOMATUYECKUH [TOCUYET CCHLIOK, COYETAIOIINIH B cebe MoUTn
BCe IIPerMYyIecTBa “cO0pKu Mycopa” 1 IIo/icueTa CChIJIOK BpyY-
HYIO, HO UCKJIIOYAIOIUI GOJIBIINHCTBO HEJJOCTATKOB KaKJ0OTO
M3 9TUX MEXaHN3MOB B OTAEJIbHOCTH.

MexnnatpopmeHHas nogaepkKa

ITpuny:xneaue xomnanuu NeXT oTKPBITH BHENTHUI WH-
Tepdeiic Objective-C maa npoexra GCC B KauecTBe cBOOO-
HO PACIPOCTPAHAEMOI'0 IPOrPAMMHOIO IPOAYKTA IMOCTYIKIIO
YeM-TO BPO/ie YAAYHOTO TAKTUUYECKOro Xoaa 1 PoHga cBoOO -
HOTO IPOrpaMMHOro obecrneuerusd. K coxxaneHunio, 7o OLLIO He
OUYeHBb XOPOIIIO C TOUKY 3PEHUA MEKILIAT(HPOPMEHHON IOAAEPIK -
KH B IOJITOCPOUYHOM mepcneKTuBe. Ko, OTKPLITHIN II0 TpeGoBa-
Huio komnanueit NeX'T, okaszajica y>KaCHBIM U B TeUEeHUE Jie-
CATH JIET MPAKTUUECKU UTHOPUPOBAJICI YUACTHUKAMU IIPOEK-
Ta GCC. ITos0keHre HEMHOTO YJIYUIITNIOCH C BBIXOOM BePCUU
GCC 4.6, HO moaBeHue coBpeMenHoii Bepcuu Objective-C Bce-
TaKU 3aeP/KUBAETCS HA IATH JIeT.

B GCC wumeerca [OO0BOJBbHO IPUINYHAA MMOAAEPKKA
Objective-C mocse smoxu komnauuu NeXT, a Takke HOBeii-
MIUX KJOUYEBBIX CJOB, CBA3AHHBIX C 00pab0OTKOU MCKJIIOUe-
auii. [IpoexT GNUstep npemgocrasiser peaausanuu I CPe.
Foundation u AppKit, xoTopble cocTaBIAIOT OCHOBY pa3pabo-
ToK 11 mnatgopm NeXT u Mac OS.

B 2007 rogy xommanusa Apple Hauanga paboTy Hag HOBBIM
rKommuiaTopom Clang, KOTOPBINA MPEeACTaBJIAET COOOM BHEII-
HU nHTEepdeic NI HUKOYPOBHEeE80l 8UPMYalbHOl MAULUHbBL
(LLVM — Low Level Virtual Machine), a Tak:ke 11 KOMIAJIS-
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oYX IIPpOrpaMm, HallMCaAHHBIX Ha A3BIKaX ceMelcTBa C, a IMEeH-
Ho: C, Objective-C u C++. Komouiaarop Clang ropasgo 6osiee mo-
nyabHbIH, ueM GCC, 1 IpegHa3HAYEH [JIA aBTOMATUUECKOTO 3a-
BepIIeHNs KOJa, BBIAEJIeHUsI CHHTAKCICA, CTATUYECKOT0 aHAIN3a
¥ IIPOCTO KOMIMJIAINY. OTOT KOMIWIATOD YeTKO Pa3LesideT KO,
VICTIOJIB3YEMBINA B PA3JINYHBIX CJIOAX, U 3aKJII0YAET B OT/E€IbHBIE
KJIACCHI KO, XapaKTEePHBIN /I BPEMEHU BBITIOJTHEHU .

ATOT HOBBINM KOMIIIATOP peanusyet Objective-C umrs Hamo-
JIOBUHY. J[PpyTyIo IIOJIOBUHY COCTABJISET JUHAMUYECKAs: OnOImo-
TeKa, KoTopasi ObLiia paspaborana c ucnosb3oBauueMm GCC, Ho 6e3
peanusanuu QyHKIINM, HeooxoauMbix aas Objective-C 2. C me-
JIBIO MCIIPABUTH 3TO IIOJIOJKEHME A HallMCaJl MHTeI'PUPOBAHHYIO
Cpeny Kak JacTb mpoekTa Etoilé, B KoTopoii peaansoBaHbI MHOTHE
HezocTaIe QYHKIIUY 1 OTKPBITHIE IPUKJIagHbIe UHTepdeiich
API ucnionusArOIEH Cpebl, BHEAPEHHBIE KOMIIannei Apple B ome-
panmonHoit cucreme Mac OS X 10.5.

B macToamee BpeMd 3Ta cpefia ABIAETCSA YACTHIO IPOEKTa
GNUstep, mpegHasHaueHHOM AJI5 NCIIOJIb30BAHUS CO CTAPBIMU
BepcuaMu auHamuueckoit oubaunorexu GCC. f Takske Hamu-
caJl HOBYIO TUHAMUYECKYI0 OUOJINOTEKY, KOTOPAsI TOAAEDPIKI-
BaeT B GCC crapsiii fBOMYHBIN IpUKJIagHON nHTEepdeiic ABI
¥ HOBBIH HeyA3BUMBIH ABOnUHBIH nHTEp(Deiic ABI, uto cpaBHHI-
MO B HACTOSAIIlee BpeMs IO CBOUM Bo3MokHocTAM ¢ Mac OS X.
dta paspaboTKa aBiserca dacTbio mpoekTa GNUstep u Hasb-
BaeTca Ounamuyeckoii 6ubruomeroii GNUstep, unu libobjc2.

Bwmecte ¢ BHemrHUM KommuiaaTropoM Clang m guHamuue-
CKO¥ OMOJIMOTEKOM, IPeJOCTaBIsIeMbBIMIA B pPaMKaX IIPOeKTa
GNUstep, BBI TOoJIyUyaeTe B CBOE PACIOPsIKeHMNe MOJHYIO TMOJ-
IEePyKKY BceX sI3bIKOBBEIX cpeacTB Objective-C 2, Bkaouas He-
YA3BUMEBIE IIEPEMEHHBIE 9K3EeMILIAPOB. ITO 03HAUYAET, UTO BbI
MOJKeTe IMoJb30oBaThea a3bikoM Objective-C 2 B8 Windows,
Linux, *BSD, Solaris u 1.1. ITo meubIreit Mmepe OOUH YeJIOBEK
TecTHUPOBaJ ero Ha maaTdopme QNX, U OH MOXKET 0KasaThbCsa
BIIOJIHE PA6OTOCIIOCOOHBIM Ha maTgopme Symbian.
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Ecau Bre1 monbayerecs Bepcueit GCC guHamMuyuecKoit 6ubIm-
oTeku BMecTe co cpenoit Objective-C 2 B mpoexkTe GNUstep, To
moJiyuaeTe AOCTYI K TAKUM SI3BIKOBBIM CPeACTBAM, KakK ObI-
CTPOe MepeurcjaeHne U 00bABIsIeMble CBOMCTBA, HO IIPXA STOM
He M3BJIeKaeTe HUKAKOM BBITOABI OT HCIIOJb30BAHUA HOBO-
ro ABOMYHOTO HNpuKJagHoro murepdeiica ABI. Kpome Toro,
GCC 4.6 u 6oJee TO3AHTE BEPCUU IIOCTABISIIOTCA C OOHOBJIEH-
HOI fMHAMUYECKO OubIM0TeKoil, KoTopas obeciieunBaeT aHa-
JIOTMYHBIN YPOBEHb COBMECTUMOCTH, HO 0e3 003aTeJIbHOI CO-
BMeCcTUMOCTHU co cpenoii Objective-C 2.

KomnununpoaHue nporpamm Ha Objective-C

0 $ gcc scanner.m
1 Undefined symbols:
"_OBJC_CLASS_$_NSAutoreleasePool", referenced
from:
__objc_classrefs__DATA@) in ccoRpalq.o
"_objc_msgSsend", referenced from:
_main in ccoRpalq.o

N

$ # on 0S X

$ gcc -framework Foundation scanner.m

$ # on other platforms

10 $ gcc 'gnustep-config --objc-flags --base-1ibs'
scanner.m

Komnunaarop Clang npeaHasHadyeH AJsA KUCIOJIb30BAHUS
BMecTo KomuumiasaTopa GCC, mosromy Besze, I'ie B UHCTPYKIII-
AX BCTPEUYaeTCsa KOMaHaa gCC, MOKeTe IOACTaBUTh BMECTO Hee
komaugy clang. B Mac OS X komnuasitop GCC ycranasiusa-
ercd B manke /usr/bin/gcc, mosToMmy OH BKJIIOUAETCA B IIYTh
K BalllUM pecypcaMm. B GoJiee cTapbiX BepCcUSX HHCTPYMEH-
TaJIbHEIX cpefcTB Xcode KomnmasaTop Clang ycramasiansaiicsa
B nanke /Developer/usr/bin/clang, mosTomy Bam, BOZMOXMK-
HO, IPUAETCS YKA3aTh IOJHBIA IyTh WX L00GABUTE Ty HMAIKy
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B IIyTh K BamuMm pecypcam. Ha apyrux miaardgopMax BbI, KaK
IpaBUJIO, HalifieTe o0e AKX B IIYTU K BaIllIM pecypcaM, eCcJIu
9TU KOMIIUJISTOPHI OBIIN YCTAHOBJIEHEI.

Eciu y Bac uMeeTcs1 HEKOTOPBIH OMBIT KOMIUJIAIUYA IPO-
rpamm Ha C unu C++ ¢ TOMOIIBIO JII000T0 U3 3TUX KOMITUJISATO-
POB, TO KoMIuaupoBaHme nmporpamM Ha Objective-C morkasker-
cdA BaM OY€HBb 3HAKOMBIM ZiesioM. Tak, ecyi mpocTo yKasaTh uc-
XOIHBIHA (haiijl B KOMAaHAHOU CTPOKE, KOMIIMJISATOP HOIIBITAETCA
CKOMIIMJIMPOBATh U CKOMIIOHOBATH €T'0 B UCIIOJIHAEMBIH (haii.

Ha sameTtKy

Ha koHdpepeHuun paspaboTumkos B 2011 rogy npenctaBUTENN KOMMAHUN
Apple 3aasunu: “Mbl npouwaemca ¢ GCC". KomnaHua Apple 6onblue He 3a-
HVMaeTCcA akTUBHOM paspaboTkoi komnunatopa GCC, nostomy oH Gyaet
UCMbITbIBaTb HEJOCTAaTOK B NOAAEPKKE HEAABHO A0OABMEHHbIX A3bIKOBbIX
CpefcTB U, cKopee BCero, He ByaeT NoCTaBnATbCA B OyayLuein Bepcun rH-
CTPYMeHTanbHbl CPeACTB pa3paboTku. B otaene mapKeTHra KommaHum
Apple HemHoro nyTatoTca B komnunaTopax. OC Mac OS X 10.7 nocTasnset-
Csl BMECTe C KOMNUIATOPOM, KOTOpbI 0603HadeH Kak LLVM Compiler 3.0.
Ho B pelictBuTenbHOCTM 310 “cnenok” komnunatopa Clang, caenaHHbIN Ha
nonnyT Mmexay Bbinyckamu 2.9 1 3.0. Ecnv Bbl BbINoNHWTE KoMaHAy c1ang
-version, To yBuauTe Ha 3KkpaHe Heuto Bpope "based on LLVM 3.0svn",
T.e. OCHOBbIBaeTcA Ha Bepcmm LLVM 3.0svn.

3ayacTyo Takasd KOMIUJIANUA He NaeT IIOJOKUTEJIHHO-
TO pesyJjbTaTa, KaK CIeLyeT U3 MJIIICTPAINU IPUBEIEHHON
B Hagaje 3TOro pasfena. [nsa mporpaMM, HaIMCAHHBIX Ha
Objective- C, Tpebyercsa psaz apyrux 6ubauorex. B gpaiiBepax
romnuisaTopa Ha miatdopme Mac OS X moxzep:xuBaeTcs I0-
MOJIHUTEIBHBIN IIapaMeTp KOMaHaHOMi cTpokuy - framework, xo-
TOPBIHA 3a7aeT IaKeT NHTETPUPOBAHHON CPeJbl, COLePIKAIIMI
3aTr0JIOBKY ¥ COBMECTHO UCIIOJIB3YEeMYI0 OuOInOTEKY. ITOT II1a-
PaMeTp CIYKUT OJHOBPEMEHHO IJI YKA3aHUA KOMIIOHOBIIIUKA
U IIpenpoIeccopa.
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Bo Bcex mpumepax, IpUBeeHHBIX B 3TON KHUTE, UCIOJIb3Y-
ercd cpega Foundation. Ha apyrux miaatgopmax oHa 0OGBIYHO
peanusoBaua B 6ubaroreke GNUstep Base. Ha stux miatdop-
Max mapaMeTp KoMaHAHOM cTpoku -framework, kak mpasuio,
He HmoJaeps;KuBaeTcA. AJbTePHATUBHBIN BapUaHT IPEIOCTaB-
JISleTCA MHCTPYMEHTAJBHBIM cpefcTBOM ghustep-config, xo-
TOpPOE IO3BOJISIET Paclevyararh mapaMeTpbl KOMaHIHOHU CTPO-
KU, TpedyroIinecs A KoMnuiasanuu nporpamm Ha Objective-C
" KOMIIOHOBKM ¢ 0asoBoii (Foundation) miau rpaduueckoii
(AppKit) 6ubamorexoii.

Kak u upu Berzose Komnuiasitopa C u C++, Mmoskere 3aaTh
mapamMeTp KOMaHJHOU CTPOKU —C, YTOOBI IPOCTO CKOMIIMJINPO-
Barh daiiy, HO 6e3 KOMIOHOBKY, a TAKIKe ImapamMeTp -0, 4TO0bI
3a1aTh UMA BBIXOAHOTO (haiyia. Eciu KoMnuianupyere HECKOIb-
K0 (ailyioB, TO, BEPOSATHO, MMEET CMBICJ II0JIb30BaThCs Gojee
COBPEMEHHBIMU CPEACTBAMMU II0 CDABHEHUIO C O6LIKHOB6‘HHLIM
3aIIyCKOM KOMIIMJISATOPA U3 KOMAaH/HOM CTPOKHU.

Ha niaargopme Mac OS X gjsa 9Toi 1esim MOMKHO HOJIB30-
BAThCs MHTErPUPOBAHHOM cpenoii pazpadorku XCode IDE. Ona
IIO3BOJISIET CO3/1aBaTh IPOEKTHI C UCIIOJb30BAHNEM PA3IUIHBIX
TUNOB 11a010H0B. Ec/in BaM moHA[06UTCA CKOMIIMINPOBATE UX
Ha Ipyrux miardopmax, orsimure B xpanuaniile GNUstep nn-
CTPYMEHTAJIbLHOE CPEACTBO Mo HasBauueM pbxbuild.

Ecnu BbI paboTaere Ha Apyroi maatdopme, TO MOIKETe
nosb3oBaThbed makerom GNUstep Make mjia mocTpoeHUst CBO-
ux npoexToB. OH TakiKe paboraer Ha miardopme Mac OS X,
T09TOMY IPU BHIOODE J060TO BapraHTa y Bac He JOJKHO BO3-
HUKHYTDHb 3anyI[HeHI/Iﬁ C IEPEHOCHMOCTBIO BAaIlIUX IIPOrpaMM.
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A36yka Objective-C

Objective-C COJIeP:KUT COBCeM HeBGOJIBINO Habop JOTIOTHEeHU
K sa3bIKy C. IlepBast Bepcus Smalltalk 6n1a cosgana ma crop,
YTO MOYKHO OIIPEIeTUTD ITeJIOCTHBIH I3bIK O0IIIero HasHaAUeHU A
Ha omxHOM JucTKe Oymaru. Pacimupenus Objective-C mo sisbika
C HeCKOJIbKO cI0KHee, ueM y Smalltalk, Ho memamHoOro.

Ecuu Bol yixe 3HaeTe a3bIK C, To usyuenne Objective-C 3aiimer
y Bac MOJIHS — WX Jaske MeHbIIle, IIPX YCJIOBUM, YTO BbI XOPO-
1110 YCBOWJIY IIPUHITUITBI 00bEKTHO-OPUEHTHPOBAHHOTO ITPOrpaM-
MupoBauus B cTuiie Smalltalk. 9To, KoHEUHO, HEGOJIBIIIOE IIPEY-
Besimuenue. Ecau 661 ocBoenne Objective-C gelicTBuTe IbHO OBLIO
TAKUM IIPOCTHIM, TO YHUTATEJb IIOUYBCTBOBAJ ObI ceGsi cjerka
orpabJieHHbIM, KynuB Ty KHury. Ilogo6uo Smalltalk, ocaoBuas
npuumHa “mpoctoThl” si3bika Objective-C s3akJiouaercsa B ToM,
YTO OH JIeJIETUPYET MHOTHE CBOU “CJI0KHOCTH OMOIMOoTEK .

CraggapTHaa OuOIMOTEKA [OJA OPUTHMHAJIBHONW BepCUU
StepStone sspika Objective-C 6b11a ouens MasieHbKO. OHa mpe-
HasHAYaJIach JJIA IpUMeHeHus BMecTe ¢ 6ubsiuorekamu C, a He
KaK caMOCTOsITe/IbHAs A3bIKOBasd efnuHUIla. B HacTosIIee BpeMs
B OoJIbIIIel yacTu Koza, HanucanHoro Ha Objective-C, B KauecTBe
CTaHAAPTHOM OMOJIMOTEKY UCIIOIb3YIOTCS IPOrPAMMHBIE ITPOAYK-
ThI, onuparomecs Ha cpeny Foundation, paspabGoTanuyio B KoM-
nauuu NeXT, a Hbize qocTynuyio Kak cpega Foundation ot kom-
nauuu Apple niau 6ubanoreka GNUstep Base. JIto6oit us aTux
BaApUAHTOB OMOJIMOTEK U IO PKUBAET TaKye (QYHKIIMOHAIbHEIE
BO3MOKHOCTH, KaK YIIPABJIEHNE ITaMSTHIO C MCIIOJb30BAHIEM Me-
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XaHM3Ma II0/IcUeTa UNCJja CChLIOK, CTAaHJAaPTHEIE CTPYKTYPHI JaH-
HbIX, MEXaHWU3MBbI IIePEChIIKU U T. 1.

MHoroe u3 TOro, 4TO Ha IEPBBIM B3TJIAL KAXKETCSI YaCThIO
Objective-C, B meiicTBUTEeIbLHOCTH OOecIeuynmBaeTCsa CPemoit
Foundation. fzsikom Objective-C M0 HO, KOHEUHO, IOJIb30-
BaThbcA 1 6e3 cpensl Foundation, Ho 3TO CPOLHU JKETAHUIO I0-
KasaTh CBOIO CIIOCOOHOCTH JOOUTHCA pedyIbTaTa JIro0oii IeHoit,
a He USSAIHLIM CIIOCO00M.

O61baBneHue TunoB Objective-C

6 NSMutableArray *mutableArray = [NSMutableArray
new] ;

NSArray *array = mutableArray;

NSObject *object = array;

id obj = mutableArray;

10 mutableArray = (NSMutableArray*)object;

11 mutableArray = obj;

O o N

Mpumep kopa 13 daiina cast.m

Aswix Objective-C, xak caeayeT us ero Ha3BaHUA, JOIIOJIHSI-
et a3bIK C o6bexkTamu. Ho 3To He mpocThie 00HLEKTHI, a TaKue,
KOTOpBIE COOTBETCTBYIOT Mozeau Smalltalk, T.e. sBasarorcs sKk-
deMILIApaMu KJjaccoB. OmepaTuBHAA MaMATH OJA 00HEKTOB
BCerZia BbIAENAETCS B “Kyue”, ¥ I0ATOMY JOCTYII K HUM BCeraa
OCYIIECTBJISETCS 10 YKA3aTeI0.

B nepsoeix peanusanusx Objective-C, KoTopsie renepupo-
Basu ToJbKO Kox C u3 Koma Objective-C, Kiaccel mpespaima-
JIUCH B OIIPEIeJIEHUSA CTPYKTYP, OMKCHIBABIIINE PACIIOJOKEHNE
00BeKTOB B naMATu. CBUAETEILCTBA 9TOTO MOYKHO O CUX IIOP
HabogaTh B coobureHusax komnuiasaropa GCC o6 omubkax, rae
00'BEKTHI MHOT/Ja Ha3bIBAIOTCA “CTPYKTypamu”.

B saspike C mpuxoauTcAd HEIPEMEHHO BBIIOJHATH SB-
HOe IIpUBeJleHue TUIIOB, YTOOBLI TPeodpa3oBaTh YKa3aTeJab Ha
CTPYKTYPY OLHOIO THUIIA B YKasaTeJb HA CTPYKTYPY APYro-
ro tuna. A B Objective-C sT0 mpaBuiio HEMHOTO OCJIabJIeHO.
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Pacmososkenue n11060ro o6beKTa ompeaeasaeTca cHadaga ne-
PpeMenHbLMU IK3eMNAAPA B KOPHEBOM KJacce, a 3aTeM Iiepe-
MEHHBIMH SK3eMILIAPA B KAXKIOM IIOCIEAYIONEeM KJIacce BHU3
mo uepapxun. IIoAKIACCHI MOT'YT TOJBKO TOOABJIATH HOBBIE
mepeMeHHbIe 9K3eMILIAPA, HO He YIAJAThL UX U3 CYIepPKJIac-
COB U He JIeJIaTh UX MIePEeCTAHOBKM. OTO 03HAUAET, UTO YKasa-
TeJIb Ha SK3EMILISP OJHOT0 KJjacca MOYKHO 6e30macHo (¢ Tou-
KU 3PEHUS pacIpee/leHns MaMsATH) IPUBECTH K YKas3aTeJio
Ha 9K3EeMILIAP CyIepKJIacca. dTO 6e30IacHO U C TOYKYU 3PEHUS
00'bEKTHO-OPUEHTUPOBAHHON CUCTEMBI TUIIOB, IIOCKOJIBKY JIIO-
601 TogKJIacc OyAeT Bceraa pearupoBaTh Ha BCe COOOIIeHU I, Ha
KOTOpBIE J0JIKEeH PearupoBaTh CyIepKJIace.

Vxasarenu Ha 06beKTHI B Objective-C ompegensiroTcss ume-
HeM KJiacca, 3a KOTOPBIM cJeayeT “3Be3mouka’” (IpakTUYecKu
TakK 'Ke, KaKk B C OIpeesIsiIoTCs YKa3aTeJaIn Ha CTPYKTYPHI, HO
6e3 KJII0UeBOro cJIoBa Struct). YKasaTesb Ha 9K3eMILIAD OHO-
ro KJlacca MOYKHO BCerJa MPUBECTH HEeSIBHLIM 00pa3soM K yKa-
3aTeJII0 Ha SK3EMILISAP ero cymepkJjacca. ITO IPAaBUJIO IPU-
BeIeHUA TUIIOB PACIPOCTPAHSAETCS Aake Ha KOCBEHHBIE CY-
nepkJjaccel. Hampumep, NSMutableArray — sro moakiacec,
IPOU3BOAHBIN OT KJjacca NSArray, KOTOpBIi, B CBOIO oUuepenb,
SABJIAETCA IMOJKJIACCOM, IIPOM3BOAHBIM OT KJiacca NSObject.
ITosromy Tun NSMutableArray moskHO mpuBecTH K THUOY
NSArray unu NSObject. Ho ajs mpuBeeHNs TUIIOB B 00PATHOM
HAIpPaBJIEeHUN HOTPe0yeTCsA ABHO YKA3aTh IPUBEAEHNE TUIIOB.

Kpome Toro, B Objective-C BBemeH HOBBIA THII yKasaTe-
Jasa: id. 9ro npubausuTenbHLIN aHaIoT THIIA VOid¥*, uTo Kaca-
eTcsd MPaBUJ OpUBeAeHUs TUMOB. JI1000i yKasaTeab Ha 00b-
eKT MOYKHO HESIBHO IPpUBeCTH K Tuy id, a tun id — K siro6omy
TUTIY YKa3aTesa Ha 00'BEKT.

Ecau BBl MIPUBBIKJIN IPOrPaMMHUPOBATh HA TAKUX S3BIKAX
6e3 KOHTPOJIA TUIOB, Kak Smalltalk, Ruby wau Python, Toy Bac
MOXKET BOSHUKHYTh UCKYIIIEHNE [T0Jb30BATHCS NCKIIOUNTEIHHO
tunom id. Kax mpasuio, aTo 6e30macHo, HO U3 3TOr0 IIPaBUIa
nMeeTcs OgHO uckIouenue. [ia noucka B Objective-C ucmoss-
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3yeTCs TOJIbKO UM COOOIIeHMs 6e3 JOTMOIHUTEIbLHBIX CBeIeHIi
0 THITe. ITO 0O3HAUAET, YTO BBl MOKETe 00bABUTD IBA OTAEIbHBIX
MeTO/a B Pa3HBIX KJIACCaX C OAHUM U T€M JKe MMeHeM, HO Pa3Ho-
ro Tuna. Korga KoMIuIAaTop reHepupyeT OTIIPaBKY COOOIeHn s,
IS OTIpeleJIeH s TUIIOB apryMEeHTOB OH UCIIOIb3YeT THUII TIOJIY-
YaTeJsid COOOIIeHNMs. ITO, B CBOIO OUePedb, OIPEIEISET PACIOIO-
*KeHue ¢peiima BbI3oBa. Ecau cyiecTByeT TOJIbKO OAWH METO,
00BSIBJIEHHBIN ITOBCIOAY IO/ 9TUM MMEeHeM, CBeJeHUs O TUIIe He
TpedyioTcs. A ecyiu TpebyeTcs MOJIYIYUTh JOCTYH K IIePeMeHHBIM
9K3EeMILISAPAa 3a IMpeieaaMu 00beKTa, To 6e3 CTaTHYeCKOro KOH-
TPOJIA TUTIOB He 000HTHCH, XOTA TaKOM CTUJIb IPOrPaMMUPOBa-
HUA OOBIYHO HEe IIPUBETCTBYETCS.

HecMmoTpsa Ha TO UTO YKa3LIBATH CBEJIEHUSA O CTATUYECKUX
TUTIIaX Heo0sa3aTeJIbHO, 3aUaCTYIO 9TO JeJaTh BeCbMa IO0JIe3HO.
Eciy He nprHUMATh BO BHUMaHMWe YIIOMSIHYTHIH BBIIIIE CIyYaii,
9TU CBeJeHUsA HUKAaK He MOBJUAIOT HA TeHepUpoBaHUe Koja,
HO OyIyT MCIOJH30BAHBI KOMIMJIATOPOM Ha 3Tale CeMaHTH-
YEeCKOr'o aHaJN3a, YTO IT03BOJIUT BBIABUTEL HEKOTOPHIE OIITUOKH
BO BpeMs KoMOuiaainuu. Tak, eciau Bbl IOTBITaeTeCh JOOABUTH
00'BEKT B 9K3eMILIAP KJiacca NSArray, KOMOUJIATOP IIpeayIpe-
IUT Bac O TOM, UTO IOJydYaTeJ b He pearupyeTr Ha COOTBETCTBY-
1oI1iee coobtenme. Biarogapsa aToMy MoKeTe IPOBEPUTE, Aeit-
CTBUTEJILHO JIU BBl UMeJIU B BULY KJjacc NSMutableArray, uin
BaM HYKHO OBILJIO CO3aTh N3MEHAEMYIO KOO MacCHBa.

Ha sametky

B C++ Ans onncaHnA HeM3MeHAEeMbIX OOGbEKTOB MPUHATO MCMONb30BaTh
KntoueBoe cnoBo const. A B Objective-C kntoueBoe cnoBo const coBep-
WweHHo 6ecrnone3Ho. OHO yKa3blBaeT Ha TO, UTO NMepeMeHHble SK3eMnaA-
pa HeKoToporo obbekTa Henb3A MoANdUUMPOBaTbL HEMOCPEACTBEHHO,
HO 3TO fenaeTca KpaliHe pefKko. [laHHOe KfiloueBoe C/IOBO He M3MeHAeT
coobLLeHNA, KOTopble MOTYT ObITb OTMPaBReHbl 06bEKTY, MO3TOMY 06b-
€KT, 06bABNEHHDIN Kak Const, 0cTaeTcsA NOTEHLMaNbHO N3MEHAEMbIM.

Ecnn TpebyeTca nMopuyepKHyTb OTAMYME U3MEHSEMbIX SK3eMMNAPOB OT
Heu3meHsaemblx, nporpammupyiowme Ha Objective-C, Kak npasuno,
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nonb3yTCA wabsoHOM U3MeHAemM020 NoOKadccd, B KOTOPOM Heusme-
HAEMbIN Knacc coaepPunT M3MeHsAeMbI NofKNacc. |/|3MeH$|eMy}O Bepcnio
MOXHO HeABHbIM o6pa30M npuBectn K Hen3MeHAeMOW, HO HensmeHse-
MbIiA SK3eMnnAp HeNb3A caenatb USMeHAEMbIM.

Tun Class mogo6Ger Tumy id, HO OH MOXKET CCHLIATHCS HA
kJaccel. B Objective-C kiacc mpeacraBiisgeT co0oii 00beKT, IM0-
sTOoMYy BMecTO Truia C1ass MOMKHO BCerza NCI0Ab30BaTh THUII 1d
TaKUM 2Ke 00pasoM, KaK U BMECTO JII000r0 KOHKPETHOI'O THUIIa
o0beKTa. B crangapTHbIx 3arogoBkax Objective-C ompemeneHbt
eme aBa tuma . Tun SEL UCIOb3yeTCs AJIA CeJIeKTOPOB, KOTO-
pbie OyayT PacCCMOTPEHBI Jajiee B 9TOMU riiase.

Emte ogua Tun IMP o6osHauaetr Instance Method Pointer,
T.€. yKas3aTe/b HA METOJ 9K3eMILIApAa. ITOT THUII IIPEAYCMOTPEeH
nas ykasarensa Ha metoq Objective-C. IToTpeOHOCTS B UCIIOIb-
30BAHUM STOTO THUIA OOBIYHO He Bo3HMKAaeT. OH MPUMEHSIeTCa
TOJIBKO JJIsI HEKOTOPBIX AuHamMuueckux cpencts Objective-C
" A onTuMu3anuu. HeKkoTophle IpuMephl yMECTHOTO IIPHIMe-
HEeHHSA STOT0 THUIA IPUBEIEHE! B riase 19.

OTnpaBKa coobLeHnin

9 [anObject autorelease];

10 [anObject addobject: anotheroObject];
11 [anObject setObject: anotherobject

12 forkey: aThirdobject];

Mpumep koga n3 daiina exampleMessages.m

CaMBbIM 3HAUMTEJbHBLIM JOIOJHEeHHEeM, BHeceHHBIM Objec-
tive-C B s13bIKk C, fABAsAETCA OTIIPaBKa coobiienuii. Kak ymomu-
HAaJIOCh B IPEALIAYIIell TJIaBe, cO00U,eHUe IBISAETCSI BBICOKOY-
POBHEBOI YIPaBJIAOIIEH KOHCTPYKITHEH.

1

Ecau vt nonvsyemecv Ho8vim Komnuaamopom Clang, mo 60avuLun-
CMeE0 IMUX Munoe 6Cmpoero 6 onpedeseHus, U NOIMOMY 3a420L06KU
HeobAa3amenbHbl.
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HNmenuo ata ocobernnocts Objective-C cmocobGHa mpuBe-
CTH B 3aMeIIaTeJbCTBO IIPOrPaAMMMCTOB, IIEePeXOAAIINX Ha
Objective-C u3 Takux sa3bIKOB, Kak C++ m Java, IOCKOJb-
Ky CHHTAKCHC OTIPABKM COOOIIEHUI B3AT HEIOCPEeACTBEHHO
u3 Smalltalk u Ka)xeTca 4yKepOZHBIM T€M, KTO 0OJbIIIe 3HA-
KOM C CHHTaKcucoM sa3bika C. OTa 4yKepOJHOCTL HAMEpPeH-
Hasa. B aspike C He IpesyCMOTPEHO MOBEIECHNE, aHAJOTUUHOE
ormpaBke coobiienuii B Objective-C, mosToMmy HaJmume HOBO-
IO CHHTAKCHCA ABCTBEHHO IIOAUEPKUBAET (DAKT HAJIUUNSA B 9TOM
A3bIKe HOBOI cemaHTuKu. HamomauMm, uto Tom JlaB oxapakTe-
pusosay Objective-C Kak ruOpUAHBIN A3BIK C YeTKUM CUHTAKCH-
YEeCKUM pasfesieHreM Ha YaCTH, OTHOCSIIUECA TOJBKO K SI3BIKY
C, u “semuio 00beKTOB”, KoTOpasa nmeer Smalltalk-momo6ubIit
CHHTAKCHUC, comyTcTByomui Smalltalk-momo6Hoi cemaHTUKE.

B mpocreiitiiem Buie OTIpaBKa COOOIEHUM OCYIIeCTBIIAET-
¢ 6e3 IPUHUMAEMBIX apTYMEeHTOB. IIprMepoM TOMy MOXKET CIIY-
JKUTH OTIIPABKA COO0IeHMs -count maccuBy. OOpaTuTe BHIMA-
HIUe Ha 3HAK - Iepel MMEeHEeM COOOIINEeHNsI. ITO AeIaeTCsI IO CO-
TJIAIlleHnI0, IPUHATOMY B JoKyMeHTanuu Ha Objective-C, gaa
0003HAUYEHUA COODOIIeHU A, OTIIPABISEMOro 9K3eMILIAPY. A 3Ha-
KOM + 0603HaUAETCsI COODIIeH e, OTIIPABIAEMOE KJIACCY, HAIIPHU-
Mep +hew mam +arraywithobject:. Paccmorpum cieayroinyio
CTPOKY KOJa:

size = [anArray count];

B aToit cTpoKe Koja onpeeasierca KOJTUUECTBO 3JIeMEeHTOB
MacCHuBa U IIOJyYeHHOe 3HAUeHNe COXPAHAETCA B IIePeMeHHOM
size. B rakux aspikax, Kak C++ u Java, SKBUBaJIeHTHBIN KOJ,
BBITJIAZEJ ObI CJIeYIOIIUM 00pasoM:

size = anArray.size();

AmnanornuHblil cuHTaKCcuC npuMeHscsa 0wl u B Objective-C,
ecau OBl MacCuB aNArray ObLI OmpefesieH Kak cTpykrypa C,
a moJie Size — Kak yKasaTeJb Ha PyHKIuio. Ho MOCKOIBKY
9TO HE MMeeT HUYero OOIIero ¢ OTIPaBKOM COO0IIeHA 00beK-
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Ty, paspaborunxu Objective-C pemuau He IPUMEHATH T0K00-
HBIU CUHTAKCHC BO U30e/KaHre Helopa3yMeHu.

Coo0Ii1eHusi, NMPpUHUMAKOINE OAWUH AapryMeHT, BHEII-
He OUeHb IIOXOKM Ha coolbiieHusa 0e3 aprymenTos. Tak, ecau
B maccuB Objective-C Tpebyerca 106aBUTH 00BEKT, TO AJIA 9TOMH
IEeJIM MOJKHO BOCIIOJIB30BATHCSH CHUHTAKCHCOM, aHAJIOTMIHBIM
CIeYIONEMY:

[anArray addobject: anObject];

HeckonbKo nHaUe 06CTOUT €10, €CJAU COOOIIeHNA IPUHMI-
MaloT HeCKOJIbKO aprymentoB. Kak u B Smalltalk, y xammo-
ro apryMeHTa UMeeTCsI CBOe UMs, II09TOMY [IJIs BBOZA 00beKTa
B MACCHB ITI0 3aJaHHOMY UHIEKCY MOKHO BOCIIOJIb30BATHCS CJIe-
IYIOIITUM CUHTAKCHCOM:

[anArray insertObject: anObject
atIndex: anIndex];

Baaromapsa stomy Kox Objective-C ouens Jierko uuraercs,
ecJn, KOHEUHO, IIOHATEH ero OCHOBHOM CHMHTaKCHUC. Belb KaiK-
Ioe cooDIIleHe pacKPLIBaeT HadHAUeHNe KayKJI0T0 CBOEro ap-
ryMeHTa. B JOKyMeHTaIIny aHAJIOTMYHOE COO0IIeHre ObLIO ObI
0603HaUEHO ciaenyooIuM o0pasom: -insertObject:atIndex:.
IIBa 3HAKa JBOETOUMS B TAKOM! 3aIlMCH YKA3bIBAIOT HA TO, UTO
coo0IIeHne MPUHNMAET JBA apIyMEHTa, a TEKCT IIepes KaK JbIM
IBOETOUMEM OIIPEAesaeT, KAKNM JOJIMKEH ObITh COOTBETCTBYIO-
it aprymenT. Kak yIioMHHAIOCH BEIIIE, 3HAK - 03HAUYAET, UTO
JaHHOE COODIIeHre OTIPABJIACTCS SK3eMILIAPY.

Ecuiz coob1rienne oTpaBiasieTcs 00beK Ty, A peaausaunu
KOTOPOT'0 OTCYTCTBYET COOTBETCTBYIOIIINM METO, B TAKOM CJIY-
Yae NCIOJb3yeTCA P Pe3ePBHLIX METOLOB. B cTaHgapTHOM pe-
AIN3aINH IOCHeJHNM 13 Pe3ePBHLIX METONOB CTeHePUPYET UC-
KJIOUeHNE, KOTOPOe MOXKHO IIePEeXBATUTEL BO BPEMSA BBIIIOJIHE-
HHUA 1 COOTBETCTBEHHO 00paboTaTsk. Ilepes TeM KaK OTIPABIATH
coo0IIIeHIe 00'BEKTY, MOMKHO TaKKe OIPOCUTD €r'0 ! BLISICHUTD,
M3BECTHO JIU €My, Kak oopaboraTh Takoe coobmienne. O Tom,
KaK 9TO JleJlaeTcs, peub moiiger B riase 19.
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Ha 3ametky

Ecnn oTnpaBuTb coobLeHre KOHCTaHTe N1 1, onpeaeneHHo Kak nycToin
ykasatenb (id)0, To B oTBeT 6yAeT nonyyeHo Hynesoe 3HaueHue (0) BMe-
CTO OWUGKK. U 3TO 0UeHb nonesHas 0cO6eHHOCTb A3blKa, MOCKOSbKY OHa
[aeT BO3MOXXHO NMOCNaTb NOCNeA0BaTENBHOCTb COOOLLEHNI pe3ynbTaTy
npegplaylmnx OTNPaBOK COOBLUEHN, Y €CNN OfHO U3 BO3BPALLaEMbIX
3HauyeHui (rLe-To B cepeguHe nocnefoBaTeslbHOCTN) OKAXKETCS PaBHbIM
nil, To ocTanbHasA YacTb coObLLEHNI BCe paBHO GyaeT AeNCTBOBATb. TO
136aBnseT OT HeO6XOAMMOCTU BbINOMHATL GOJbLLIOE KONMYECTBO NPoBe-
POK Ha paBeHCTBO NycToMy 3HayeHmio NULL B koge Objective-C.

MNoBefeHue, Korga B pesynbraTte OTNPABKM COOOLWEHNA KOHCTaHTe nil
BO3BpalLaeTcA CTPYKTypa, He onpeaeneHo. Ecnu peannsosaTb Takoe no-
BEAEHVEe B KOAE, CKOMMUINPOBAHHOM ¢ nomolybto GCC Ha nnatpopme
SPARC, To nporpamMma aBapuiiHO 3aBepLUMTCA coobLyeHrem 06 Mcnonb-
30BaHWM 3anpeLleHHon KomaHabl. B Mac OS X cTpykTypa B nogo6Hom
cuTyauuy GyneT 3anofHeHa ClyyaiHbIMM 3HaYeHWAMM, aHaNOMMYHO He-
WHWLMaNM3NPOBaHHOW CTPYKType B cTeke. [losTomy nepep oTnpaskom
006beKTYy CO06LLIEeHMs, BO3BPALLAIOLLErO CTPYKTYPY, ClefyeT HenpemeHHO
y6efuTbCs, UTO STOT OOBEKT He ABNSAETCA MYCTbIM, T.e. KOHCTaHTOl nil.

B Objective-C (kak, Bupouem, 1 B Smalltalk) kiacce! Taxke
ABJAOTCA 00beKTaMu. COOOIIEeHN MOYKHO OTIPABJIATE KJIac-
caM, KaK ¥ JIIOOOMY 00BeKTY, UCIIOJb3YA UM KJacca B Kaue-
cTBe IoJiyuyaTeJis coobmienus. HamnboJsiee pacmpocTpaHeHHOM
OPUYUHON AJSA OTIPABKU COOOIEHUS KJACCY CIYKUT Hame-
peHue co3aaTh sK3eMILIAP 9Toro KJaacca. B Objective-C kiac-
CBhI CAMU HECYT OTBETCTBEHHOCTD 34 CO3/[aHIe COOCTBEHHBIX 9K-
3eMILIAPOB. B 3TOM s3bIKE OTCYTCTBYET 9KBUBAJIEHT KJIIOUEBO-
To cJioBa new, ompexesnensoro B C++ uau Java. Bamxaiinimm
eMy 9KBUBAJIEHTOM SBJIAETCS COOOIIeHIe +NeW, KOTOPOe MOJK-
HO IocJIaTh KJjaccy. Hanpumep, HOBBIN M3MeHAEMbBI MacCHUB
MOJKHO OBLJIO OBI CO3ATH CJIEAYIOINM 00pasoM:

id anArray = [NSMutableArray new];

HecmoTpst Ha TO UTO 9Ta 3aIXCh BBITJVISJUT BIIOJIHE IIPUBLIYHO,
ABBIK He JaeT HUKAKUX TapaHTUH B OTHOIIIEHUH JeHCTBUM, KOTO-
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pble BBITIOJHUT AaHHOe coobIrenre. OMHM KJacchl MOTYT CO3/a-
BaTh 9K3eMILIAPHI MOAKJIACCA, a APYTHe — BO3BPAIATh OJUHOU-
HBIH 9K3eMILISP. VI TOIBKO CIIeuaIbHOE COTIAIIEHYE II03BOJISIET
CO3aBaTh HOBBIN 9K3EMILIAP ITOJIYyJaTe TSI COOOIIEHM .

B mocienueit Bepcuu Objective-C BHegpeHO moHATHE Ce-
meiicme memodos. OHU TIPEACTABIAIOT COO0I MOJIUYaINBbBIE J0-
TOBOPBI, KOTOPBIE MOJIKHBI COOJIOMATH HEKOTOPLIE METOMBI.
Hamnpuwmep, mpeamnosaraeTcs, 4To METOM +New JOJIKeH BO3Bpa-
aTh 81a0eWyi0 CCbLIKY Ha 9K3EeMILIAD moaydaress. B mpu-
BEJEHHOU BBIIIIE CTPOKE KOJA KOMIIIIATOP OyAeT OKUAATh, UTO
9TOT METOJ BO3BPATHUT I/IBMeHHeMLII';I Maccus. ECJII/I JKe IIOIIBbI-
TaThCsA IPUCBOUTE €0 IIepeMeHHo Tnma NSMutableDictionary,
KOMIIWJISITOP BBIJACT IIPeAyIPesKIeHNIE.

I'Ipe,qCTa B/IeHNEe O ceNneKkTopax

5 SEL new = @selector(new);
6 SEL set =
7 @selector(setobject:forkey:);

Mpumep kopa 13 daiina selector.m

B saizpike C ob6pateHre K QyHKIIUAM IPOUCXOJUT 10 UMEHMH.
Nnmsa pyHKIMYT MOsKeT ObITh TaKKe MCI0Jb30BaHO KaK yKasa-
TeJIb Ha aTy (pyHKnuio. ITpu komnunupoBanum kKojga C QyHK-
I[1A CTAHOBUTCA METKOM, JOCTYI K KOTOPOI MOYKHO MOJYYUTH
110 OHO# KOMaH e BbI30Ba NJIN UX ITOCJIeI0BATEILHOCTH.

VYupasseHnue BeimosiHeHreM nmporpaMmsbl B Objective-C mpo-
UCXOOUT OoJiee TUMHAMUYHO. [[JI51 9TOT0 MOKHO BBIOpAThH yKa-
3aTeJIb Ha METO[, HO, KaK IIPABUJIO, JIYUIlle OTIPABUTEL 00BEK-
Ty KOHKPETHOE COOOIIeHYe, UeM BBISHIBATH OTEJIbHBIN METOX.
Ecuu sxe BbI BBIBBIBae€Te KOHKPETHBIN METO/, TO JOJIMKHBI ObITH
COBEPIIEHHO YBEPEHBI B TOM, UTO IIOJYyYaTeNhb JeCTBUTEIbHO
SABJISAETCS IPEAI0JaraeMbIM KJIACCOM.

B aseike C ykasarenn Ha QYHKIIUM YACTO UCIIOJB3YIOTCS
B KauecTBe apr'yMeHTOB ApyTruxX MyHKIMi. B uTore BhrIsbiBaeMast
(GYHKIUA BBIBOBET TY DYHKI[NIO, YKa3aTeJb Ha KOTOPYIO OBLI
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ell nmepenas. XapakTepHBIM TOMY IIPUMEPOM MOJKET CJIYIKUTH
dyurnusa qsort() us crargaprHoit 6ubaumorexu C. OHa copTu-
PYeT MacCuB, UCIOJIB3Ys B KaUecTBe apryMeHTa QyHKIIUIO AJIs
oIpefieIeHUs IOPSAKA CI€OBAHUS COPTUPYEMBIX 9JIEMEHTOB.

s opranusanuy aHAJIOTUYHOM copTupoBKY B Objective-C
00BEeKTHl IPULETCA CPABHUBATDH, OTIPABJAS UM COOOIIeHUe
-compare:, a He ITOJb3YACH YKasaTeaeM Ha GyHKIUO. B uze-
aJILHOM CcJIyYae JOCTATOYHO IepefaTh UM OTIIPABISIEMOTO CO-
00IIeHN A METOAY, Pealu3yIoIeMy CODTUPOBKY.

Nmsa coobiieHnsa HA3BIBAETCS CeseKmopom. ITO abCTPaKT-
HOe IIpPeJCTaBJIeHNe MMeHU COOOIeHMUsI, KOTOPOe MMeeT TUI
SEL, ABJIAIOIMICA Henpo3pauHbIiM TUioM. Co3aTh CeJIeKTOP
MOJKHO ¢ moMoInbio aupekTussl @selector(). Ona npunumaer
IpeJcTaBJIeHe UMEeHU COOOIIeHNA B BUJie CTPOKOBOM KOHCTaH-
THI ¥ IIPeo0pas3yeT ero B CeJEeKTOP IJIA UMEHHU 3TOr'0 COOOIIeH!A.

CeJIeKTOpPBI MOYKHO KCIIOJIb30BATH AJISI BHI30BA METOJAA II0
UMeHU, KaK mosacHserca B riase 19. Ilenbrit psag MeTOq0B U3
cpensl Foundation cesekTopsl IPUHUMAIOT B KaueCTBe CBOUX
aprymenToB. OHU HCIONb3YyIOTCA aHaJMOrnuHO GyHKIUAM C,
KOTOpBle IPUHUMAIOT B KauecTBe CBOUX apryMeHTOB yKasa-
Teau Ha QYHKIIUY AJIS OTJI0KEHHOI'0 BBITOJHEHUS, 00PaTHBIX
BBI30BOB, COPTUPOBKY KOJJIEKIIWH U T.II.

Ha 3ametky

CyllecTBeHHOE OTNNYMe peanu3sauum asbika Objective-C B Bepcusax KoM-
naHun Apple n npoekta GNU cocTtouT, B YaCTHOCTH, B TOM, YTO B BEPCUU
GNU ncnonb3yloTca munu3uposaHHblie ceniekmopesl. Cenektopbl — 3TO
MMeHa, Ucnonb3yemble 4f1A NoVCKa METOAOB NP OTMPaBKe COObLeHUA.
B Bepcun GNU asbika Objective-C oHM Take [oNycKaloT KOAUPOBKY TK-
MOB apryMeHTOB B COOOLEHNN. TO AaeT GYHKLMUAM BOIMOXHOCTb YI0-
CTOBEPUTbCA B TOM, UTO OHW 6blN BbI3BaHbl C MPaBWIbHBIMU TUMAMU
aprymeHTOB, YUTO BeCbMa NONE3HO AJ1A MaHWMYNPOBaHNA pacrpefeneH-
HbIMV O6beKTamMV 1 B psfe APYruX Clyyaes.

B HacToslee BpemMA muno3asucumas ducnemyepusdayus MCNonb3yeTca
B AMHamMuueckon 6ubnmoteke GNUstep no ymonuaHuio. 3TO O3Hayaer,
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YTO MOWCK MEeTOAa 3aBUCUT OT KOAMPOBKM TuMa B cenektope. OTnpaBKa
COODLLEHNA C CUrHATYPO TUMa, KOTOpas He COOTBETCTBYET rosyyaTesto,
03HauaeT HeomnpepeneHHoe NoBeAeHNe, MOSTOMY B PaBHOW CTeneHn Ao-
NyCTUMbIMK ABAAIOTCA MOAXOAbI, Peann3oBaHHble B AVHaMUYecKon 6u-
6nrnoteke GNUstep (pernctpaumsa npesynpexaeHns uimn reHeprpoBaHme
UCKJTIOYEHWSA) 1 B AMHaMUYecKon 6ubnuoTeke ot komnaHum Apple (paspy-
LeHMne CTeKa).

O6bABneHne Knaccos

3 @interface Integer : NSObject
4 {

5 int integer;

6 }

7 - (int)intvalue;
8 - (void)addinteger: (Integer*)other;
9 @end

0 @implementation Integer

11 - (int)intvalue { return integer; }
12 - (void)addinteger: (Integer*)other

13 {

14 integer += [other intvalue];
15 }

16 @end

Mpumep Kopa 13 daina integer.m

s cosmaHmsa HOBOTO KJiacca AOCTATOYHO CAeJIaTh CJIEeAy-
[oIllee: OMMMCATh ero OTKPBITHIM MHTep(elic 1 HAIKNCATh ero 3a-
KPBITYIO peaausaiiuio. A IJs 3TOr0 HYKHO 3HATH TPU KJIOUe-
BeIX caoBa Objective-C: @interface, @implementation u @end.

O6paTuTe BHUMaHUe HA TO, YTO BCe HOBBIE KJIIOUEBHIE CJIO-
Ba B Objective-C maunnarorcs co suaka @. Jleso B TOM, YTO 5TOT
3HAK He paspellaeTrcs KMCIOJIb30BaTh B ugaeHTuduraropax C.
CpaBHHUTE 9Ty CHUTYyaIlMI0 ¢ HcIoJb3oBaHueM B C++ Taxoro
naeHTH(GUKATOPA, Kak Cc1ass: mo6oi Kox C okaxeTca HeJOoImy-
CTUMBIM, €CJIX B HEM B KaueCTBE MMEHU IePEeMEeHHOMN MCIIOJIb-
gyerca ugeHTudurarop class.
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B Objective-C maciemyercsa MOmeIb KOMIWIAINNA OT A3bI-
ka C, rie KOMOIMJIATOP OXKUJAaeT MOJYUUTh OOUH (aili, a pas-
IeJeHMe OCYIEeCTBIIAETCS MPEIPOIECCOPOM, 00 HEINHAIOIITM
pasHuzie daitnsl. [To npuaATOMY CoriameHm0 nHTePGhENCH 1J1d
kJaaccoB Objective-C momernaroTcs B 3arojioBouHbIe (hailjabl
(c pacmupenuem .h), a ux peanusanuu — B QAL peaansa-
nuu (¢ paciupenuem .m). HUKTO He MOXKeT BCIIOMHUTD, II0Ye-
My A GaiiaoB peaansanuy 660 BEIOPAHO UMEHHO pacIiupe-
Hue .m. BeposaTHo, paspaboTunku s3bika Objective-C mpeamo-
Jaraiu, uro 6yKBa “m” mosker o6o3HauaTs “module” (Mmonyab),
“methods” (MeTonb) mim “messages” (coobIIIeHNA).

3aroJioBOYHbIE (DaIbl BCTABISAIOTCSA B € IUHUILY KOMITUJIS-
MY IIPEIPOIeCCOPOM ellle M0 TOT0, KaK MX O0OHAPYIKUT KOM-
nuaarop Objective-C, u mosToMy ux pasgeseHre He ABIAETCA
00s13aTeIbHBIM. JTO Ke cipaBeauBo ajada C++ u Hempospau-
HBIX TUIOB AaHHBIX B C.

He coscem o6s1uaBIM B Objective-C aBisgerca To 06CTOATEIb-
CTBO, UTO IepeMeHHbIe dK3eMILIApa (HasbiBaeMble B Java u C++
“monaMun’’) 00bABIIAIOTCA KaK YacTh nHTep(delica, a He peaiusa-
IIUHU. ITO IIOCIEeICTBUSA TOTO, KaK ObLIN peaJn30BaHbl pAHHIE Bep-
cun Objective-C. Kaskapiil 00beKT Ipeo6pasoBBIBAJICSA B CTPYK-
Typy C, mepBoe moJie KOTOPOIl COAEPIKao yKa3aTelb Ha COOT-
BeTCTBYIOIIUHM KJjacc. [[Jig Toro 4ToObl chopMUPOBATH TaKyIO
CTPYKTYPY, KOMIMJIATOP JOJIKEeH ObLT B COCTOSHUY O0HADYKUTH
BCe IIepeMeHHbIe 9K3eMILIAPAa BCeX cynepKaaccoB. OnuH m3 mpu-
CKOPOHBIX MOOOYHBIX 3(P(HEKTOB TAKOro MOAXO0Aa 3aKJIIYAJICI
B TOM, YTO BUAOU3MEHEHNE PACIIOJIOKEHN KIacca 03HAUAJIO He-
00X0AMMOCTD IOBTOPHOM KOMIIMJISAIINY BCEX €T0 IIOAKJIACCOB.

B macrosiiee Bpems OJsaromaps NPUMEHEHUIO HEYA3-
BUMOTO ABOMYHOTO IpUKJagHOTOo mMHTepheiica ABI moasu-
JIaCh BO3MOJKHOCTHb CKPBLIBATH 3aKPBITHIE I€PEMEHHBIE DK-
3eMILIApa OT HMOAKJaccoB. Karkaas cChLIKa Ha HUX IIPOXO0-
IUT uepes3 OIpeAesIeHHBIN YPOBEeHb KocBeHHOCTU. CMelieHne
Teleph ABJSIETCA MepeMeHHOII, a He KOHCTAaHTOW BpeMeHU
KoMrnuaanuu. CoBpeMeHHbIE KOMIUIATOPEI ITO3BOJIAIOT OIIpe-
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IeJIATh MepPeMeHHbIe 9K3eMILIAPA B KOHTEKCTAX IUPEKTHUB
@implementation u @interface.

ITo ymosruanuio nepeMesHsIe sKk3eMiLisapa Objective-C saru-
IeHbI, T.€. OHU JOCTYIHBI TOJIBKO AJIA KJIAacCa UM ero MOAKJIAC-
ca. Ecim 060bSBUTE MX € TIOMOIIIBIO KJIIOUEBOro coBa @private,
OHM OYIYT MOCTYIIHBI TOJBKO IJIA KJacca. A ecii O0bABUTEL UX
€ TIOMOIIIBIO KJII0YeBoro ciosa @public, onu GyayT mocTymnHb Bes-
Iie, 4TO He COBCeM OOBIUHO. B ¢BA3Y ¢ HeJOCTaTOUHBIM KOHTPOJIEM
AOCTyIla 1 HaJIMYreM MEeXaHu3MOB €ero 06xona BCe IIepeMeHHbIe
9K3eMILIdApa O0OBIYHO OCTABJIAIOTCS 3allUIlleHHbIMU, 1 JIUIIIH B 34~
KDPBITHIX KJIACCAX OHU JeIal0TCA OTKPBITHIMIU.

Ha 3ametky

Co3aaHHbI KomnaHuel Apple HeyA3BUMBIN ABOUYHBIA NPUKIAAHON UH-
Tepdeiic ABl orpaHMuMBaeT JOCTYMHOCTb NepeMeHHbIX K3emnsapa, 060-
3HaYaloLLMX CMeLLeHMe, BblAaBas CUCTEMATUUECKYIO OLUMOKY NMpU NomMbiTKe
[OCTyNa K 3aKPbITOW NepeMeHHON 3K3eMmiApa U3 ApYyrov eANHULIbI KOMMN-
naumn. Tem He MeHee JOCTYN K 3aKPbITbIM NePeMeHHbIM dK3eMmniApa BO3MO-
KeH NocpesCTBOM AVHAMUYECKOW MHTPOCMEKLIMU, HO 3TO CPefCTBO 3aLLWThl
HeAOCTYMHO NP UCMOMb30BaHWM APYTUX AUHAMUYECKUX B1OAMOTEK.

BasoBas cTpyKTypa mHTep(eiica Kiacca JeJUTCA Ha TPU
yacTu. B mepBoii yacTu onpenensaeTcs MecTo, KOTOPOe TOJIKeH
3aHATH HOBBIN KJIACC B M€PAPXUU, KaK ITIOKAa3aHO HIKe.

@interface wms_knacca : uMs_Cynepkiacca <npoTOKOJbl>

HNwma knacca yKaspIBaeTCA HEIIOCPEACTBEHHO IIOCJE KJI0Ue-
Boro ciaoBa @interface. Mazee cienyer qBoeToune, a 3a HUM —
umsa cynepkJiaacca. Koreuno, Mo:kHO paspaboTaTh HOBBIE KOD-
HeBBIe KJIACCHI, HO CIeJIaTh 9TO IIPaBUJIBHO OYeHb TPYAHO, I10-
9TOMY B KauecTBe CylepKJacca 00bIYHO YKasbiBaeTcsa NSObject
niu NSProxy.

ITocie umMeHU cymepkJiacca MOMKHO (HO He00A3aTeIBHO)
yKasaTh (uepe3 3alATYI0) CIIICOK IPOTOKOJIOB, 3aKJIIOUNB €T0
B yrioBble cKoOKU. IIporoxoss! B Objective-C momo6ubr nHTED-
deiicam B Java. OHU OIIpenesiA0T CIIUCKA MEeTOJ0B, KOTOPhIe
00'BEKT JOJIMKEH Peaan30BaTh.
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Ha sametky

|-|OJ'Ib3yﬂCb CaMbiMN noCcnegHNMN BEPCUAMN KOMMIATOPA, MOXKeTe npen-
BapuTb 06bABNEHNe UHTepdeinca OTAENbHOro Knacca npedpukcom
__attribute__((weak_import)). bnarogapa 3Tomy BCe CCbUIKMA Ha
Hero CtTaHOBATCA CJ'IaGbIMVI. Ecnu Bbl oTnpasuTte c006u1,eH|/|e TaKOMYy Knaccy
B OTCYTCTBYE CBA3M C HUM, 3TO ByAET PaBHO3HAYHO OTMPABKe COOOLLEHNS
KOHCTaHTe n11 HOAKJ'IaCCbI OTAENbHOIO Knacca, MMNOPTUPOBaHHbIE MO-
LO6HBIM CMoco6oMm, He ByayT pa3peLueHbl SO TeX NOP, MoKa He 3arpysnTca
cynepknacc. 3T0 AaeT BO3MOXHOCTb onpefenvTb Knacc, HacneayoLwmin ot
Kflacca B AOMOJTHUTENBHO 3arpy»KaeMoMm NakeTe.

Bo BTOpOIi uacTu nHTEpPQEica Kiiacca YKa3bIBaeTCs CIINCOK
TepeMeHHBIX K3eMILIAPA. 3AeCh NCIOJIb3YeTCsI TAKOM Ke CH-
TaKCUC, KaK U B ompejaejeHun cTpyKTypsl B C. Oupegenenne
IPOCTOrO KJIacca, BKJIIOYAIOIee TOJbKO IIepeMeHHbIe dK3eM-
mIApa, HO UCKJIYaIlnee KaKkue-1n60 MeToAbl, MOXKeT UMeTh
CJIeIYIOITUHA BU:

@interface NoMethods : NSObject
{ . .

int integer;

NSObject *object;

float floatingPoint;

3

@end

Bce, uTo momycTuMO B ompeaeaeHuu cCTpyKTypbl C, qomy-
cTuMO u 371ech. B aswike Objective-C++ MoxHO Takke m00a-
BUTBH yKaszaTeau Ha 00beKThl C++ 1 Te u3 HUX, A5 KOTOPBIX
nMeeTCsA TPUBUAJIBLHBIA KOHCTPYKTOP.

U HaKoHeIl, B TPeThel YacTy HeoOX 0 MMO II€PEUNCIUTD OT-
KPBIThIE METOALI, KOTOPbIE PEAIN3YIOTCSA B 00'bABIAEMOM KJIAC-
ce. Ilepeiimem, oqHAKO, OT TEOPUH K IIPAKTUKE 1 PACCMOTPUM
PAL CIeAYIONINX IPUMEPOB 00bABICHNA METOLO0B:

+ (id)new;
- (void)appendstring: (NSString*)astring;

3HaK +, TOCTaBJII€HHLIH ITepe] 00'bABIEHNEM IIEPBOTO METO-
Ia, O3HAYaeT, UTO B JAHHOM CJIyyae Mbl IMeeM JIeJI0 C MeTO0M,
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IPUCOeANHEHHBIM K KJIacCy. ITO 03HAYAET, UTO KJIacCy MOMKHO
OTIIPaBUTH COOOIIIEHE +NeW 11 OH BO3BPATUT YKas3aTeJIb Ha CBOI
00BbeKT. B paccmaTpuBaeMoMm 3xech mpuMepe id 0603HauaeT HO-
BBII TUI, BBefeHHBIH B Objective-C u mpubansuTeabHO 110100-
HbIl Uy VOid* B C, HO OrpaHUYEHHBIN YKa3aHneM Ha 00'beK-
TeI Objective-C.

OG6paTuTe BHUMaHWe Ha TO, YTO [IJIs YKa3aHWs BO3Bpallia-
eMOro THIIA M TUIIOB IIapaMeTPOB METOAa BO BTOPOM IIPHME-
pe o0'BbABJIEHUA MeTOJa WCIOJb3yeTcA TaKOM 'Ke CHUHTAaKCUuc,
KaK ¥ [IPU IPUBEJEHUH TUIIOB. OTO JUIITHUHA pas mMoAUYepKUBa-
€T ellle OTHO BAYKHOEe OTJINYNE OTIIPABOK COOOIIEHN OT BLI3OBOB
dyuxnuit C. MeTon KoMIuaupyeTcsa B (OYHKIIUIO U BEIBLIBAETCS
0 yKa3aTeJsi0, KOTOPbII 00HAPYKMUBAETCA BO BPeMs BBITIOJIHE-
Husd. [Ipu oTIpaBKe COOOIIeHNA KOMIUIATOP HESIBHO IPUBOIUT
yKasaTesb Ha MeToJ K QYHKIIUM, ONMChIBAeMOI STUMU TUIIAMU.
Takoit cMHTaKCHUC IPU3BAaH TaKKe MOJUePKHYTD, YTO apTyMeHT
He 00s13aH UMeTh TUII NSSTring*, Ho TOJIBLKO TUII, KOTOPBIM MOK-
HO mpuBecTH K Tumy NSString*.

YacTb ompe/iesieHus Kjiacca, OTHOCAIIAACSA K ero peaansa-
A, BRITJIAAAT HaMHOTO mpoire. OHa HAUMHAETCA C JUPEKTH-
Bl @impTementation u comepKuUT onpe/ie/IeHUS BCEX METOJ0B
KJiacca, KaK MOKa3aHo HUKe.

@implementation NewClass
+ (int)classversion

{

return 2;
}
- (void)log
{

fprintf(stderr, "log message received" );

}
@end
CTOUT OTMETUTD, UYTO O0OBSABIATH BCE METOABI, peajnsye-
MbI€ KJIACCOM, COBCEM He 00sa3aTeIbHO. MeToabl, He 00bABJICH-
HbIe B HHTEepdelice Kjaacca, CUUTAIOTCA 3aKPBIThIMU. [Ipu ux
BbI3OBe OyZeT chOpMUPOBAHO IPEAYIIPEIKAECHIE BO BpeMA KOM-
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OUIANNY, a GyAyIas Bepcus JaHHOI0 KJacca MOKeT BOoOIe
mepecTaTb pearnpoBaTh HA HUX.

NMpumeHeHNe NPOTOKONOB

ITomo6HO Kaaccam, mpoTokoJsl B Objective-C siBisitoress 06b-
exkramu. [ToBefeHre IPOTOKOJIOB N3MEHIIIOCH C ITOSBICHUEM -
HAMHUYECKOH OHOIMOTeKH, MOAEPHU3MPOBAHHON KOMIIAHUEH
Apple. Panblite mpoTOKOJIBI UAEHTU(PUIIMPOBAINCH II0 MMEHH,
¥ II09TOMY JBa IPOTOKOJIA CUNTAINCH PABHOSHAUHBIMU, €CJIU Y
HUX OBLIY OAUHAKOBbBIE MEeHAa. ITO 03HAYAJIO, UTO €CJIU ObI B ABYX
PasHBIX OMOIMOTEeKAaX ObLIN 00BABIEHBI TPOTOKOJIBI IO OMHUM 1
TeM JKe UMeHeM, TO HeJIb3s ObLJIO Obl CKa3aTh, KaKOM 13 HUX pe-
anusoBaH o0beKTOM. Ho elre BaskHee TO, YTO IIPOTOKOJ HEJIb3s
OBLJIO ObI OOHADPYSKUTH 1 Y3HATH, KAKMe METOAbI eMy TPe6OBAINCE.

C nosasinenueMm Bepcuu Objective-C 2 mpoTOKOJBI CTAIHU
YHUKAJIbHBIME. Temnepsb IPOTOKOJ MOMKHO IIOJYUYUTh 110 UMEHN
¥ TIATEeJIHLHO MHCIIEKTUPOBATh ero. VIHOTa /IS 9TOU IeJIu uc-
0JIb30BaJIach CTapas MOJeJb, HO BCe 3aBUCEJIO OT TOro, chop-
MUPOBAJI JIX Y2Ke KOMITIMIATOP MOJHOE OIlpeiesIeHre TPOTOKOoIA.

CchLIKY Ha MPOTOKOJ MOMKHO ITOJYUYUTH C IOMOIIBIO KJII0Ue-
Boro ciosa @protocol (). OcHOBHOM IPUYNHON JJIS HTOTO CIY-
JKUT HeoOXOJMMOCTb IPOBEPUTH IIPOTOKOJ HA COOTBETCTBUE,
KaK IIOKAa3aHOo HUKeE.

if (![delegate conformsToProtocol: @protocol(
DelegateProtocol)])

{

testIndividualMethods = NO;

Kon, aHaIorMYHBIN IPUBEIEHHOMY BBIIIIE, MOMKHO OBIIO ObI
HCII0JIL30BATh B METO/le, 3aaoleM aeserat. Eciu geserar co-
OTBETCTBYET IIPOTOKOJIY, OH TapaHTHUPOBAHHO peain3yeT Bce
MEeTO/bI 9TOT'0 IIPOTOKOJIA, YTO N30aBIsIEeT OT HEOOXOAUMOCTH
IPOBEPATH KaKIbI U3 HUX B OTAEJIBHOCTH. B IPOTUBHOM CJIy-
yae KakJoe cooOIlleHrne, CKopee BCero, IMIPUAeTCsA IPOBEPUTDH
mepez ero OTIIPaBKOM.
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ITporokoJbl 06ecIeUNBAIOT KOHTPOJIb TUIIOB KaK BO BpEMS
KOMIMJIANUY, TAK ¥ BO BPEMA BBLIIOJTHEHUS KOAA. 3aKJIIOUNB
uMA 00BEeKTa B YIJIOBbIe CKOOKM IOCJIe MMEHU TUIIA, MOYKHO
oTpPeboBaTh, YTOOHI 3TOT OOBEKT COOTBETCTBOBAJ IIPOTOKOIY.
Huxe mpuBeieHBI XapaKTepPHbIE TOMY IPUMEDHI.

id <NSCopying> a;

id <NSObject, NSCopying> b;

NSObject<NSCopying> *c;
B nmepBom mpumepe 110008 00BEKT, peaau3yOIIUi IPOTOKOJI
NSCopying, mpucBarBaeTcs IepeMeHHOM a. A 00'bEKTHI, IIPHCBa-
VBaeMble IePeMeHHOM b, TOJIKHBI PeaJn30BhIBATE U IPOTOKOJ
NSObject, uro GyzeT aBTOMaTUYECKU AejIaTh JII000i 00BEKT, Ha-
cJeqyIoui ot Kaacca NSObject uau NSProxy. Y HakoHer, 1e-
peMeHHasd C, IPeACTABIAA IOKJIACC, IPOU3BOLHBIN OT KJacca
NSObject, momxHa peaaIn3oBEIBATE IIPOTOKOJ NSCOpying

Eciu nmpucBouTh 06beKT IIepeMeHHOI, KoTopasa Tpebyer,
4TOOBI OH COOTBETCTBOBAJ IIPOTOKONY, He YKa3aHHOMY B CIIU-
CKe, 00'BbABJIEHHOM I IT0ZOGHOTO COOTBETCTBUS, TO KOMIIMJIS-
TOp chopMUpYyeT HpeayIpesKaeHNe, a He OIIUOKY. OTO He CUCTe-
MaTuyecKas omndKa, IIOCKOJIbKY Y 00beKTa Io-TIPeKHEeMY CY-
IIIeCTBYEeT BO3MOXKHOCTb Peajin30BaTh BCE METOAbI, TpebyeMble
IIPOTOKOJIOM, [Ja*Ke eCJIU 3TOT OOBEKT He U3BEIlaeT O COOTBET-
CTBUU IIPOTOKOIY.

HJo6aBneHne MeTofoB B KNacc

@interface Nsobject (Logging)

- (void)log;

@end

@implementation NSObject (Logging)
- (void)log

{

NSLog(@"%@", self);

O WoNO VAW

}
11 @end

Mpumep Kopa 13 dpaina Togging.m
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K umcay cambix cymiecteenHbIX oTinunii Objective-C ot Ta-
KUX A3BIKOB, KaK C++ miu Java, OTHOCHTCA OHATHE KAMmezo-
puii. Kareropuu noasusucs eme B Smalltalk, Ho kak crmoco6
rPYyNINPOBAHUS METOJOB IJIS COCTABJIEHUSA NJOKYMEHTAIlUN.
A B Objective-C oHM m03BOJIAIOT HOOABIATL METOALI B KJIacc,
Iake B OTCYTCTBUE JOCTYIIa K UCXOAHOMY KOJIY.

ITo cBoeil cTPYKType O0BABIEHUA KATEropuil mogo0HbI
00'BbABIEHUAM KJyaccoB. KaTeropusa He MOKeT USMEHUTH Iie-
PeMeHHBIE SK3eMIIIApa KJacca UJIU ero cylepKJacca, IIod-
TOMY 9TH YacTu AupeKTussl @interface omymeHns: B ee 06b-
ABjIeHuUu. IMA KaTeropuu yKasblBaeTcd B CKOOKax ITocje
uMeHHu KJacca. [IpocToit mpumep mHTep(deiica u peasusa-
MY KaTeropuu MOKa3aH B HauaJje 9TOro pasjesa, r'Je MeTo]
-Tog mo6aBasierca B Kaacc NSObject. Coobirenue -10g mo-
JKeT OBITH 3aTEM OTIIPABJIEHO JIIO60OMY O0'BEKTY U BHIBELEHO
Ha KOHCOJIb.

Ob0paTuTe BHUMaHUe Ha TO, UTO MHTepdeiic U peasusa-
U KaTeropuu HeoOAa3aTebHBI. B cienyiomiem pasagese OyaeT
pasbICHEHO, IoUeMy ollpefieieHre nuTepdelica KaTeropuu 6e3
COOTBETCTBYIOIEH peasns3alii MOMKET OKa3aThCA IT0JIe3HbIM.
A yxrazauwme peanusanuu 6e3 nHTepdeiica KaTeropuu oKasbl-
BaeTcsd MOJIe3HBIM B CJIy4ae, ecJiv TPeOyeTCs IPOCTO 3AMEeHUMb
Mmemodb. B O0BEKTE.

MeToxnbl, 06BABIEHHBIE B KaTErOpUu, 3aMEHAT METOMIBI,
00'bABJIEHHBIE B KJIacce TOJ TEM ’Ke caMbIM mMeHeM. Takoit
TOPANOK TapaHTUPYETCs, TOATOMY IPU BOSHUKHOBEHUU KOH-
GIMKTa UMEH IPEeNMYIIIeCTBO Bcera 6yaeT MMEeTh KaTeTopus.
Ecau numeroTcsa ABe KaTeropuu, ONpeAesaiollie OAUH U TOT Ke
METO/], BOSHUKAeT HEOTIPeIeJI€HHOCTE.

K umciay mMasonsBeCTHBIX M OTCYTCTBYIOIINX B AOKYMEH-
TaIliX CBOMCTB KATeropuil OTHOCHUTCSA BO3MOYKHOCTH J00aB-
JISITh B KJIacC COOTBETCTBHE IPOTOK0Jy. B cpeme Foundation
WMEIOTCA PasJIudYHbIe KOJIJIEKINU 0e3 oO6Imero cymepKJac-
ca, ¥ I0O9TOMY OHU He Peasiu3yIoT O0IUii IPOTOKOI. A B cpefie
EtoileFoundation Bce oHU HOTIONHAIOTCA KATETOPUAMU, IPUHU-
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Mas IpoTokoa ETCollection. 9To JaeT BO3ZMOMHOCTD MCIIOJIh-
30BaTh JAHHBIA IIPOTOKOJI TaM, I7ie TpedyeTcsa KOJLICKIUs, He-
3aBHCHMO OT ee THUIIA.

3 @protocol Collection

4 - (BOOL)isEmpty;

5 @end

6 @interface NSArray (Collection) <Collection> @end
7 @interface NsSet (Collection) <Collection> @end
8 @implementation NSArray (Collection)

9 - (BOOL)isEmpty

10 {

11 return [self count] == 0;

12 }

13 @end

14 @implementation NSSet (Collection)

15 - (BOOL)1iSEmpty

16 {

17 return [self count] == 0;
18 1}

19 @end

Mpumep kofa n3 dparina collection.m

B npuBegeHHoOM BhIllle IpuMepe u3 (gaiiaa collection.m
IeMOHCTPUPYETCSA CUJILHO YIIPOIeHHAS PA3HOBUIHOCTD OIIH-
caHHOM BbIIIe cuTyanuu. IIporokosa Collection mo6asaser-
cA B KJacchl NSSet u NSArray. Ecau oTpaBuTs coobieHue
-conformsToProtocol: sk3eMIIApy JI060r0 U3 STUX KJIACCOB,
nepenas @protocol(Collection) B KauecTBe apryMeHTa, OH
BO3BPATUT JIOTUUeCKoOe 3HaueHue YES.

s xareropuit BOSMOKeH 0COOBIN caydail, Korjga NHTep-
delic KaTeropuu MOYKHO O0'bSIBUTH 0€3 UMEHU. ITO TaK Ha3bI-
BaeMoe pacuiupenue kKaacca. B orauume oT Apyrux KaTero-
puii, KOTOpPbIe JOJKHEI COIPOBOKIATHCA OTAeIbHON TUPEKTHU-
Boit @implementation, sagarmieil *MA KaTeropuu, B JaHHOM
ciIyuae mpeJIoJaraercs, 4YTo MeTOAbl, O0'bABIEHHBIE B PACIIIHI-
peHuAx KJjacca, JOJIMKHBI ObITh YKa3aHbl B OCHOBHOI JUPEK-
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TuBe @implementation peaausanuu B 9TOM KJacce. OTHM 0CO-
OBIM CJIyYaeM MOJKHO BOCIIOJIb30BATBCS JAJIA IPEIBAPAIOIIEr0
00'bSBJIEHUS 3aKPBITHIX METOOB.

Wcnonb3ys caMble IOCJEIHUE BEPCUU KOMIIUJISATODPOB
Objective-C, mepeMeHHBIE 9K3EeMILIAPA MOKHO O0'BABUTh KaK
B pacIIMpeHuAX KJacca, TaK U B KoHTekcTax @implementation
(TouHO TaK ke, KaK 3TO JesaeTca B KoHTeKcTax @interface).
O6a »Ti MeXaHW3Ma I03BOJISIOT BEIHOCUTD IOAPOOHOCTH pea-
JIN3AIAY U3 OTKPBITHIX 3ar0JIOBKOB.

Ecnu 00bABIAIOTCA 3aKPHITHIE IePEeMEeHHbIE dK3eMILIAPA,
TO UX CJIEAYeT 3aTeM 00bABUTE B KOHTeKcTe @impTlementation.
9T0 rapaHTUPYET OT CJIYUANHOTO AOCTYIIA K HUM U3 KOJIa, KOTO-
POMY TaKo# HocTym 3ampelried. Eciiu ske 060bABIAIOTCA OTKPbI-
ThI€ WJIW 3alUIeHHbIe IePeMeHHbIe dK3eMILIAPa, KOTOPhIe
IOJIKHBI OBITH JOCTYIIHBI TOJBKO B OJHOI U TO# Ke O0ubGIMO-
TeKe, TO UX HYKHO 00'bABUTH B PACIIVPEHUH KJIACCa, a UMeH-
HO B 3aKPBITOM 3aroJiOBKe. B HOBOM Koje ciiefiyeT 00'bABIATH
TOJIBKO T€ IIePEMeHHbIE 9K3eMILIAPA, KOTOPhIE, KaK IIPEeIIIoja-
raeTcs, JOJKHBI ObITh HEIIOCPEJCTBEHHO HOCTYIIHBI JJISA IOJIb-
30BaTeJIeH HTOr0 KOJa B OTKPBITHIX 3ar0JIOBKAX.

MpumeHeHne HedpopManbHbIX NPOTOKOJIOB

@interface Nsobject (InformalProtocol)
- (id)dosomething;

@end

// Tonbko Aans Bepcun Objective-C 2:
@protocol InformalProtocol

@optional

- (id)dosomething;

@end

O WoNO VI W

Mpumep koga u3 paina informalProtocol.m

ITOBOJIBHO YACTO IPUXOJUTCA OMPEAEIATE PAJL METOLOB, KO-
TOPBIE MKeJATeJbHO (HO He00A3aTeIbHO) Pean30BaTh B HEKOTO-
poM KJjiacce. ITO 0COGEHHO XapaKTePHO s AejIeraToB, Koraa
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Iepe]; OTIPaBKOM COOOIIIEHN esleraTy TpedyeTcss IPOBEPUTE,
peasiu3yeT JI OH JAHHBINA METOZX.

B Bepcuu Objective-C 2 mpoTokosiam paspernaercs comep-
KaTh METOAbI, O0bSABJIEHHLIE KaK Heob0A3aTe/IbHLIE, a 0 ee
MOsABJIE€HUS IPaKTHKOBaJach peanusdanus HedOpMalbHBIX
IIPOTOKOJIOB € MOMOIIbI0 Karteropuii. Tak, ecau co3zaTs uH-
Tepdelic A HEKOTOPOH KaTeropuu B Kjaacce NSObject, Ho He
IPEOCTaBUTH [JIs HETO OIpefesieHrne nHTepdeiica, KoMIu-
JIATOP MPENIOJIOMKUT, YTO KAMKIBIH MOKJIACC, IPONU3BOLHBIN
oT KJacca NSObject, 6GyzeT pearupoBaTh Ha COOOIIEHNA, 00b-
siBJIeHHEIEe B mHTepdelice, a Clef0BaTeIbHO, KOMIUJIATOD He
BBLIACT IpeAyIpesKAeHNre IPYU OTIIPaBKe 00bEKTY JI000TO0 U3
9TUX COOOIeHUI.

VnoMaHyTHle BBINIE METOALBI HAa CaMOM Jejie peaynmusy-
I0OTCS JajleKo He KaKABIM o0beKToM. IlosToMy mepen oT-
TIPaBKOM COOOIIEHNA CaeIyeT HEIPEMEHHO BBIACHUTH GaKT
peanusanuyu MOAOOHBIX METOJOB, MCIOJBL3YA COOOIIeHUE
-respondsToSelector:.

CI/IHTe3I/IpOBaHI/Ie mMmeToaos C noMouwbio
00bABNAEMbIX CBONCTB

@interface Integer : NSObject

@property (nonatomic,assign) int integer;
@end

@implementation Integer

@synthesize integer;

@end

coONOoOWVT AW

Mpumep kopa 13 daiina synth.m

K umcay cambix KpynHbIx gonoJsuennit Objective-C 2 or-
HOCATCS 003sa8aseMble c8olicmea. OHU MO3BOJAIOT OIpefe-
JINTh HEKOTOPBIE ACIEKTHI CEMAaHTUKU CPELCTB AOCTYIA, a 3a-
TeM CUHTe3UPOBATh MOLXOAIINE METOLbI, eCJIu He TpedyeTcs
crenuaJbHas 00paboTKa.
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Ha sametky

ToueYHbIN CMHTaKCMC OTHOCUTCA K YMCITY CaMblX NMPOTUBOPEUMBLIX W3-
MeHeHuI, KoTopble KomnaHusa Apple BHecna B Objective-C. Beab OH Ha-
pyLIaeT ofuH 13 OCHOBHbIX NpuHLMNoB Objective-C (B HOBOW ceMaHTHKe
[OJIKeH BCerga UCMonb30BaTbCA HOBbIN CUHTAKCKC), MOBTOPHO MCMOMb-
3yA CMHTAKCUC BOCTYNA K MOJI0 CTPYKTYPbI ANA OTMPaBKM COOOLLEHNIA.
ToyeUHbIM CUHTAKCMCOM YAO6HO NOJIb30BaTbCA U A1 COKPLITUA Heyaau-
HbIX MPOEKTHbIX PeLIeHNiA, MOCKO/IbKY OH MOOLPAET KOCBEHHbIE CCbUTKY,
KOTOpble HapyLaloT 3aKoH [lemeTpbl .

CBolicTBa TaK:Ke BBOASAT HOBBIU cuHTaKcuc. OHu peanusy-
IOTCSI C TOUKM 3PEHUA OTIPaBKU coobmiennii. Tak, eciu cos-
IaTh MeTOnBI -iNnteger u -setInteger:, To AJiA X BEI30BA, I10-
MUMO OGBIYHOI'0 CII0c00a, MOKHO TaKiKe BOCIIOJIb30BATHCS TO-
YeYHOI 3aIIMChI0, KAK II0KA3aHO HUKE.

obj.integer = 12;
int i = obj.integer;
obj.integer += 42;

ITocmegunii mpuMep OKa3bIBAETCA CAMBIM II0JIE€3HBIM. Ecim
PacIpoCTPaHUTD €T0 Ha TPAAUIINOHHBIN CUHTAKCUC COOOIIIeHMU
B Objective-C, To MOKHO ITOJIYUYUTD IIPUMEPHO CJIeAYIOIee:

[obj setInteger: [obj integer] + 42];

! 3axon Jemempv. (Law of Demeter — LoD) — npaguno npoex-
Mupo6arus NpozpammHoz0 obecneienHus, 6 mom Hucae 00seKMmHO-
opuenmuposannozo. B obwem, 3axon [Jemempovl a6aaemcsa 4aCmMHbLM
cayuaem caaboii ceasnocmu. Copmynuposarn 6 CeeeposocmouHom
Ynueepcumeme (Bocmon, Maccawycemce, CIIIA) 6 konye 1987 200a, a
OCHOBHOIL €20 CMbLCJL COCIMOUM 8 MOM, YO 00eKNm 00NIHCeH UMeNMb MU-
HUMAIbHOe npedcmaeienue 0 cmpyKkmype u ceoicmeax wezo y2o0Ho
(8xat0uasn cobcmeennvie nodxomnonenmut ). Hazeanue npoucxodum om
npoexma “emempa”, 6 KOMOPOM UCTLOb306GHbL NPUHYUNbL ACTLEKMHO-
OpPUEHMUPOBAHHO020 U a0anmueHozo npozpammuposanus. Cam npoexm
Ha36aH 6 wecmbv [Jemempbl, epeneckoii 602unu 3emaedenus, ¥moobvl noo-
YePKHYMb npeumyu,ecmea memoOuKu npozpammuposanus “cHU3y-
seepx”. — Ilpumedu. pen.
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He cnenyer 3a0rp1BaTh, 4TO 060a BapraHTa 3alIMCU JALYT CO-
BepIIIeHHO OANHAKOBBIHM Kox. [lepBad 3amuch Kaykerca 0oJsiee
3 deKTUBHOI, HO Ha CAaMOM [eJie 3TO He TaK. B o6oux ciayua-
SAX BBITOJIHAIOTCA JBE OTIPABKU COOOIIEHUI U OJZHO CJIOKE-
HHUe. A 9TO 3HAUUTEJIHLHO 00Jee JoporocroAmias (C TOUKU 3pe-
HUS MOTPe0IAEeMbIX BHIUUCINUTEIbHBIX PECYPCOB) MOCJIE0BA-
TeJILHOCTD AeHMCTBUI, UeM B TOM CJyuae, eciu Obl 060beKT 0bj
6611 cTpyKTypoOit C.

Ha sameTtKy

TepmuH cgolicmeo NnpuMeHseTcA B AOKyMeHTaumn Ha Smalltalk gna o6o-
3HaYeHNA NepemeHHoO 3K3eMNAPa, KOTOPOIN MOXXHO MaHWMNYNNPOBATb,
ncnonb3ysa CcpeacTBa AoCTyna. ITOT TEPMUH NMPUMEHAETCA B TakOM Ke
3HauYeHUn 1 B bonee paHHei aokymeHTaumm Ha Objective-C. Moatomy
onpepeneHve NOHATUA 06bA8/IAeMbIX C8OUICMS, @ He MPOCTO CBONCTB NO-
MOFaeT CBeCTU K MUHUMYMY BO3HUKAIOLLYI0 HEOJHO3HAYHOCTb.

O0bABIEHNE CBOMCTBA JEJIUTCS Ha IBe YacTu: uHTepdeiic
u peanusanuio. UaTepdeiic onpenenseT nMsa U TUII CBOMCTBA
(3eCh HET HMUETO HEOXKUJAHHOTO), HO OH TaKiKe OIpefessaeT
CeMaHTUKY BBICOKOI'O YPOBHS.

CBoiicTBa aTOMapHEI IO YMOJYAaHUIO. JTO BJIEUYET 3a CO-
00I1 HEKOTOPEIe UBLEPIKKY, I09TOMY OOJIBIIMHCTBO CO3LaBae-
MBIX CBOICTB II€JIeCOO0PA3HO OIPENeATh KaK HeamomapHbsLe
(nonatomic). AToMapHOCTb METO/IOB JOCTYIIA HE eIaeT 00BEKT
nomoxo06e30nacHbvlM, 1 IO3TOMY JJI COBMECTHOI'O UCIIOJIB30-
BaHUA 00'BEKTOB B IIOTOKE JIYUIIIE BCETO IPUOEraTh K BEICOKOY-
POBHEBOI OJIOKUPOBKE.

PaccmoTpuM npuBeneHHBIE HUMKe Opumep ui daiina
nonatomic.m, rae cHavaia OGbABISAETCA ATOMAPHOE CBOMCTEO,
a 3aTeM HCIOJIb3yeTCA OLHA omeparnusd mHKpeMeHTa. Ha mep-
BBII B3IJIAL 9Ta Oomepanud KayKeTcs aTOMapHOM, HO Ha caMOM
Zesie 9TO He TaK. EAUHCTBEHHBIN olepaTop MHKPEMeHTa B JeiicT-
BUTEJILHOCTY PAa3BEPTHIBAETCS B [IBE OIIEPAIINY OTIIPABKY COOBIIIe-
HUY ¥ OIHY OIIePAIVI0 MHKPEMEHTA B IPOMEXKYTKE MEXKy HIMU.
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3 @interface NotReallyAtomic : NSObject
4 @property int a;
5 @end
6
7 1int add(NotReallyAtomic *obj)
8 {
9 obj.a += 1;
10 1}

Mpumep koma 13 daiina nonatomic.m

Bes sTa aToMapHOCTE B KOHTEKCTE CBOMCTB 03HAYAET, UTO
B OTCYTCTBUE “COOPKU Mycopa” MeTOJbl YCTAHOBKHU U IIOJyYe-
HUS IONBITAIOTCS 3aIIPOCUTH OJHY U TY 2Ke GJIOKUPOBKY, II09TO-
My 00BEeKT OyIeT 0CBOOOXKIeH U3 TaMATU He CIy4YaiiHbIM 00pa-
30M, €CJI NIOMBITATHCSA YCTAHOBUTD €T'0 B OJJHOM IIOTOKE U II0JIY-
4uTh B Apyrom. s “co6opKu mycopa” u HeOO'beKTHBIX CBOMCTB
HEeaTOMapHOCTb He UMeeT HUKAKOT0 CMbICJIA.

CBoiicTBa MOTYT OBITH AOCTYIIHBIMU JJIA YTEHUA U 3aIUCU
(readwrite) uau Toabko qua urenusa (readonly). Ix oraudue
3aKJII0YAETCH JIUIIb B MOLJEPIKKe Ollepanuy IpUCBanBaHUs.
Taxk, eciiu OIpPeneJUTh CBOICTBO ¢ arpubyrom readwrite u e
I0JIb30BAThCA “COOPKOI Mycopa”, TO MPUAETCS TaKKe oIIpee-
JINTH CEMaHTHUKY METO/a YCTAHOBKY 3HAUEHUS 3TOI'0 CBOMCTBA.

Ha 3ametky

WHorpa TpebyeTca umeTb CBOMCTBO, AOCTYMHOE ANA YTEHWA U 3aMnCH, HO
fonyckalolee TONbKO YTeHMe B OTKPbITOM UHTepdelice. MNMoaxopawumin
ONA 3TOW Uenn MexaHW3M NpefocTaBnAlT paclpeHns Knaccos. Tak,
ecnm o6bABUTb CBOMCTBO AOCTYMHbLIM TONBbKO ANA YTEHWA B FIABHOM UH-
Tepdeiice, a 3aTem elle pa3 06bABUTb €ro JOCTYMHBIM A4J1A YTEHWA U 3a-
MUCU B PaCLIMPEHUN KIacca, TO C MOMOLLbIO AnpeKTuBbl @synthesize
B OCHOBHO AnpeKkTmae @implementation 6ygyT co3aaHbl COOTBETCTBY-
loLyMe MeTOAbl YCTaHOBKU 1 NnostyyeHns. Ho BcAKMe NomnbiTKA MCNONb30-
BaTb MeTOA YCTaHOBKM TaM, FAe paclumpeHrie Knacca HefoCTynHo, npu-
BEAYT K OLUMOKe BO BpeMsa KOMIMAALMN.
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CyiiecTByeT HECKOJbKO BApPUAHTOB IOBEJEHUS METO-
ma ycranoBKU. CaMbIii IpoCcTO# (M eIMHCTBEHHO BO3MOXKHBIH
U1 HeOO'BEKTHBIX THUIIOB) BAPUAHT OMPEAe/IAeTCA aTpudyToOM
assign. B saTom ciayuae 3HaYEeHUE YCTAHABINBAETCA OOBIKHO-
BE€HHBIM IIDMCBABaHUEM. HJIH HeO6’LeKTHLIX THUIIOB BBIIIOJIHA-
€TCs IPOCTOE KOMMPOBaHME 3HAUEHUA, a IJIA 00'EKTOB [1€JI0 00-
CTOUT HEMHOTO CJIOKHEE.

KoukperHas ceMaHTHKaA DPas3JIWYHBIX CPEJACTB AOCTYIIA
K CBOMCTBaAM 3aBHCHUT OT PeKUMa yIpaBJIeHUA NaMaTho. IIpu
TOJACYETE CCHUIOK (ABTOMATHMUYECKOM WJIUM BPYUYHYIO) aTpudyT
cBo¥icTBa aSS1gn o0ecreynBaeT BHIOJHEHE IPOCTOTO IIPUCBA-
uBaHusA. [lajee npu [oCTyIe K 3SHAUEHUIO BO3BPAII[AeTCs YKa3a-
TeJIb VIS HeaTOMAaPHBIX CBOMCTB WJIU K€ OH COXPAHSAETC, a 3a-
TeM aBTOMATUYECKU OCBOOOIKIAETCA [IJI ATOMAPHBIX CBOMCTE.

Craenymolnuii BApUAHT OIpemeaseTcsa arpubyrtom retain
¥ MMeeT CMBICJ TOJIBKO B PEXXMMaXx MOJCUeTa CChLIOK. Ilpu
yCTaHOBKE CBOMCTBa ¢ aTpubyTom retain HOBoe 3HAUEHUE CO-
XpaHAeTcs, a cTapoe ocBoOoKJaeTcsa. A a1 “coopku mycopa”
cBolicTBa ¢ aTpubyTamu assign u retain paBHO3HAUHBI.

CBoiicTBO ¢ aTpubyTOM COpPY MOAOOHO CBOMCTBY ¢ aTpuby-
ToMm retain. Ilpu ero ycraHOBKe [IJIsT HOBOT'O 3HAUEHUS OTIIPAB-
JIseTCs cOoO0IIeHne —-Copy, a He coobIenne -retain. Takum Ba-
PUAHTOM LOCTYIA CJEeAYeT MOJb30BATHCSA IJIS CBONCTB, UMEI0-
IIMUX HEM3MeHdaeMble TUIIbI. TaK, ecn O6’L5{BI/ITB CBOMCTBO TUIIA
NSString*, To ucmnosn3oBanue arpubyra COpYy rapaHTUpPyeT,
4uTO B UTOTEe OyAET IMoJIyyeHa Heu3MeHsIeMasi CAMBOJIbHAS CTPO-
Ka, JayKe ecJiv KTO-HUOYAb IONBITAETCS YCTAHOBUTH ee 3HAUe-
HHUe ¢ IIOMOIIbIO 9K3eMILIApa Tuma NSMutableString*. B pe-
3yJbTaTe OTIPABKY COODIIEHUs —~COPY HeN3MEeHsIeMble 00beK-
THI BO3BPAIIAIOT caMuX cebsd, a cIeoBaTeJIbHO, OyIeT co3aHa
TOJIBKO KOIIUS, eCJIU OTPe0yeTcs rapaHTUpPOBaTh, YTO JaHHOE
CBOMCTBO He OyIeT Cay4YaiiHO N3MeHEeHO.

Ecsin ucmonb3yercsa aBTOMaTUUYECK U O[CUET CCHLIOK VI
“coopka mycopa” (mogpobHee 06 5ToM — B IJiaBe 3), TO CBOMCT-
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BO MOJXKHO 00bABUTH ¢ arpubyTom weak. Takoe cBOMCTBO He 3a-
IUIIAET CBOE 3HAUEHNE OT YAAJeHN U YCTAHABJINBAET €ro PaB-
HBIM i, eciiu Bce oCcTaJbHBIE CCHIIKY YAaeHEI.

B coBpeMeHHBIX KOMIIUJIATOPAX MOAAEeP:KUBaeTCA TaKKe
Tun ceoiicrsa unsafe_unretained, skBuBaseHTHEBIN aTpuUby-
Ty assign. Ho ou GoJiee sBHO YKa3bIBAeT Ha OTCYTCTBUU 0e3-
OIMaCHOCTHU.

Tunel cBOHICTB, UMEIOIHE CMBICJ TOJHKO AJS 00BEKTOB,
MOYKHO TaKJKe MCIIOJB30BATh JJIA TUIOB yKa3aTeseil C, 00baB-
JIAeMBIX C IMOMOIIbI0 aTpubyTa __attribute__((NSObject)).
ATOT aTpUOyT COOOIIIaeT KOMIUAATOPY, uTo Tun C Ha caMmoM
nese siBasgerca oobekToMm Objective-C. XapakTepHbIMU TOMY
IpuMepaMu MOTYT CJIYKUTHL 00BeKThI U 0J0KU B cpexe Core
Foundation (cm. pasgen “IIpumenenue 6JI0KOB” B KOHIIE 9TOM
riaBbl). OHM OTKPBITO JOCTYIIHBI B 3ar0JIOBKAX, KOTOPBIE MOT'YT
OBITH BKJIIOUEHBI B IIporpaMMbl Ha C, 1 IT03TOMY He PACKPBIBAIOT
tunsl Objective-C ABHO, HO MOTYT OBITH UCIIOJIB30BAHBI B KaUe-
crBe 00beKTOB Objective-C B mporpammax Ha Objective-C.

O0baBuB uHTep(deiic cBoicTBa, HEOOXOAUMO 00ECIeUYUTH
ero peaJyinsanuio. Begb cBOMCTBa — 3TO JIHUIIB CIIOCO0 omrpese-
JUTH MeToabI focTymna. CBOMCTBO A B mOCJIeSHEM PACCMOTPEH-
HOM IIpUMepe peasudyercs B MeTojax -a u -SetA:. [lepBrIit us
HUX BO3BpAaIlllaeT 3HAUEHNE CBOCTBA, a BTOPOH yCTAHABINBAET
B HEM HOBOe 3HAUYeHUe.

OTU MeTOAbl BBl MOXKETe Peajiin30BaTh CaAMOCTOATEJNbHO,
a TaKJKe HACJIeLOBATh UX OT CyIepKJacca. B mocienHem ciyuae
KOMIIMJISATODP MOKET OKa3aThbCsA HE B COCTOSTHUY OOHAPYIKUTH
WX, ¥ TOrJa OH CDOPMUPYET IIPeAyIpeKaeHne. 3alPeTUTb BbI-
Iauyy TaKOTO MPeayIpPeskIeHNUA MOYKHO C IIOMOIIbIO JUPEKTUBEI
@dynamic ¢ ykasanueM HYKHOI'O CBOMCTBA. OTa JUPEKTUBA CO-
OO0IIUT KOMIIUIATOPY, YTO METOIbI TOCTYIIa HA CAMOM JeJie Cy-
IeCTBYIOT U OYIyT pasperietbl BO BpeMs BHIIOJTHEeHMS.

B KauecTBe aJbTepPHATUBHOIO BApMAHTA MOXKHO BOCIIOJIb-
30BaThCA OUPEKTUBOM @synthesize, KoTopas BEIHYAUT KOM-
ouasaTop chopMUPOBATH METOABI AOCTYIIa aBTOMATHUUYECKU.
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CuHTe3upoBaHHBIE METOALI JOCTYHA K CBOMCTBY 00paIaiTcs
K IePeMeHHOU 9K3eMILIspa II0 TOMY JKe UMEeHU, UTO U ¥ CBOM-
cTBa. OTU METOALI BHI3BIBAIOT (DYHKI[UIO U3 JUHAMUYECKOMN Ou1-
0JIMOTEeKU, UCIOJIL3YsI CMEIeHNe B IePeMeHHON 9K3eMILIsIpa
U PSAJ IPU3HAKOB, YKA3bIBAIOI[UX HA PASHOBUIHOCTH CBOCTBA.

Kak mpaBmiio, peKOMeHyeTcs I0JIb30BaThCH JUPEKTUBOM
@synthesize. B aTom cayuae KOMIMIATOP CPOPMUPYET METO
C MPaBUJBHON CEMAaHTUKOMN IJIsl TEKYII[Ero PesKnMa KOMIIUJISI-
UK. ITO MO3BOJIUT JIETKO IEPEKII0UATHCA MEKIY DeKUMaMUI
MOJICYeTa CChLIIOK BPYYHYIO MJIN ABTOMATUYECKH 1 “COOPKU MY -
copa”, BooOIIe He BUJOU3MEHAI MEeTOAbI JOCTYIIA, IIOCKOJIbKY
KOMIIHUJISTOP CAEeJIaeT 3TO aBTOMATUYECKH.

B Gosiee craphix ABOMYHBIX NPUKJIATHBIX WHTep(deiicax
ABI aswika Objective-C Bce mepeMeHHBIE 9K3€MILISIPOB HYKHO
6B1710 00BABIATD B ontncanuu @interface, 4uTo6b KOMIUIATOD
Mor npeobpasoBarts ux B cTpyKTypsl C. Ho ¢ mosaBienuem Hey-
A3BUMOTO JBOMYHOTO MPUKJIagHOTO nHTEep(deiica ABI Trakas He-
obxoxumocTs ornasa. [fupextusa @synthesize nmossosiser cos-
[laBaTh HOBBIE ITIEPEMEHHBIE 9K3EeMILIAPA, He SBJISIONAECs Ya-
CTBHIO OTKPBITOTO HHTEP(EHca Kiacca.

MNpepacTaBneHue 06 aprymeHTax
self, _cmd u super

8 1id method(id self, SEL _cmd, ...);

Mpumep koda n3 paiina object.m

Kasxaerit meron Objective-C mpeoOpasyercss BO BpeMs KOM-
IINJIAINN B BBI3OB q)yHRIII/II/I, KoTopasd uMeeT ABa CKPBITHIX ap-
rymenra: self u _cmd. Hasuauenue nmepBoro BIOJHE OUEBU/-
HO: OH SIBJISIETCA ITOJIydaTesieM cooOineHus. Ecau coolbiieHue
aIpecoBaHO BK3EeMILIAPY, TO aprymeHT self Gymer sksemILia-
POM KJiacca, a ecjii — KJIacCy, TO OH GyZeT caMuM KJIaCcCOM.

Kiarwouesoe caoBo this B C++ mpakTuuecku paBHO3HAU-
Ho self B Objective-C, HO ¢ OJHUM CYII[ECTBEHHBIM OTJIAYM-
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em: self gBisercsa He KJIIOUYEBLIM CJIOBOM, 4 MMEHEM apry-
meHTa. IIprcBanBanne sHaYeHuA syaeMeHTy this B C++ mpu-
BOJUT K OIIMOKe, IpHCBAaWMBaHUe 3HAUYCHUSA sjaeMeHTy Self
B Objective-C BmosHe momycTumo.

BTOpoi#l CKDPBITHINI apIyMeHT ABJAETCA CeNeKMmOpoM IJIsd
nepenaBaemMoro coobmennsa. OH TpebyeTcsa I HOPMAJIbHO-
ro PyHKIMOHMPOBAHUA TAKMX MEXAaHHU3MOB, KaK IIePEeChLI-
Ka. IIpu oTmpaBKe cOOOIIeHNs 00BbEKTY, KOTOPOMY HEN3BECT-
HO, KaK ero oopaboraTsb, 0yJeT cHavuaJjia II0CTPOEH 00bEKT TUIIA
NSInvocation, MHKAICYJIUPYIOMAA JaHHOE COOOIIe e, a 3a-
TeM nepefad meroxy -forwardInvocation:.

ITU CKPBITHIE API'YMEHTEI He SBJIAIOTCA KIIUEBLEIMU CJIO-
BaMM, a CJIEeJOBATEJIbHO, NX MOXXHO IPUMEHATH BHE METOLOB
B KauecTBe NAEHTU(PUKATOPOB, XO0TA B crnenupuranuu C qisa
MOCJIeAYIOIIel pealn3anun 3ape3epBUPOBAHLl UAeHTU(PUKA-
TOPBI, HAUMHAIOIINECA C CUMBOJIA IOSYEPKUBAHNS, 1 IIOITOMY
apryMeHTOM _Cmd Jydlie He mOoJb30BaTheA. B JaHHOM ciydae
co0r01a10TCsa O0BLIYHEIE IIPABUJIA 00JIACTH eiiCTBHUA, a CIIeL0-
BaTEeJBLHO, B IIOOOM METOZe MOXKHO TaKsKe O0bABUTE IIePEeMeH-
HyI0 o uMeHeM Self, cKkpeIBas Apyroil BapuaHT, nepefaBae-
MBI B KauecTBe apryMeHdTa. Ec/Iu MoCTyInTh Mog400OHEIM 00pa-
30M, KOMIIJIATOP chOPMUPYET IIPERYIPEKICHIE, IOCKOIbKY
3TO HE OUYEeHb PA3yMHO, HO C TOUKH 3PEHUA CEMAHTUKY BIIOJHE
IOIIYCTHMO.

C mceBgomepeMeHHOM SUPEr 1eo 0OGCTOUT HEMHOTO CJIOMK-
Hee. OHA OIyCcTHMA TOJBKO [AJIsS MCIOJb30BAHNA B KaUeCTBE
moJrydaTeJisi cooOIeHns. B a3ToM ciiyuae oHA CPOPMUPYET OT-
NIpaBKy COOOIeHUA, U apryMmeHT self craHeT ero moayuare-
JgeM. Ho moMCK BBIZLIBAEMOTO METOa OYAET OCYINeCTBIAThCA
B CyIlepKJAacce, a He B TeKyIeM KJjacce. IMeHHO TakuM oOpa-
30M 1 BEI3BIBAIOTCS IIEPEOIIpeae/saeMble METOIEI.

IIpu oTnpaBKe cOOOIIEHNUI IICEBAOIEPEMEHHOI Super uc-
MOJIb3yeTCA APYrad PYyHKINA IONCKA METOL0B, KOTOPAasA IIPH-
HUMAaeT B KauecTBe apryMeHTa yKasaTeJb Ha CTPYKTYypy objc_
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super. 9Ta CTPYKTypPa COAEPIKUT KaK I[eJIeBOM KJIace, TaK U Iie-
JIeBOI1 O0'BEKT.

CymepkJaace GUKCHUPYeTCA BO BpeMsa KOMOWIAIUHN. 1lpu
romouiasanuu Kjaacca Objective-C momck Bcex cooOIieHuii,
npegHa3sHAYEHHEIX AJIs IICEBAOIEPEeMeHHOM super, 6yaeT mpo-
WCXOAUTH B KJlacce, ONPeeJIeHHOM B ero uHrepdeiice KaK cy-
mepKJacc.

iz GOJIBITMHCTBA IPOTPAMM 3TO HE UMEEeT 0CO00ro 3Haye-
HHUA, HO 00 3TOM CJIEAYEeT IOMHUTD, €CIN AJS JOOABICHU Me-
TOZOB B KJIACC MCIIOJL3YIOTCA QYHKIINN U3 JUHAMWYECKON O1-
6anorexku. Eciiu MeTon, IPHUCOeIUHAEMBII K HOBOMY KJIaccy,
OTIIPABJISIET COOOIIEHNUS IICEeBAOIEPEMEHHOM SUpPer, aTo coob-
mieHue OyIeT OTOCJIaHO He TOMY KJIacCy.

Cienyer Takske MMETh B BULY, YTO OTIIPABKN COOOIIEHMI
CyIlepKJIacCcy PeajusyIoTCs B KATerOpPUsIX NHAYE, €CJIU UCIIOJIb-
syerca quHamuueckas oudaumorexa GNU. Koureker peanusa-
UM KJIacca OIPee/IaeTcsa TaKO! jKe efUHUIleN KOMINIAINY,
KaK U CTPYKTypa KJjacca, IOCKOJbKY CTPYKTypa Kjacca (Gop-
MUPYyeTCA KOMIMUIATOPOM U3 KOJa, COAEPIKAIIEroca B KOHTEK-
cre @implementation. Ykasarenab HA CyIepKIACC MOMKHO HAl-
TH B pe3yJbTaTe IPOCTOI'0 IPOCMOTPA 3TOT'0 KOHTEKCTA 1 IIOJIY-
YeHU MOJISA CyIepKIacea.

CrpyKTypa KJacca HeHoCTyIHa B Kareropuu. Ee ciexyer
HMCKATh BO BPEMS BBIMIOJHEHNA KOJa. ITO 3aMeAJIsIeT OTIPABKY
COOOIIeHU CyepKJacca U3 MeTOL0B, OIPeJeIeHHBIX B KaTe-
ropusax. B KauecTBe BBIXO/IA U3 MIOJIOKECHNIA JUHAMUYECKME O1-
0JIMOTEKU OT KoMIIaHuy Apple mpegocTaBasdioT KOMIIOHOBIIIN-
Ky CAMOMY paspellaTh BHEIITHNE CChLIKM Ha KJIACCHI.

IIpuunHa I IMHAMAYECKOTO IIONMCKA COCTOUT B IIOALEP K-
Ke 3aMellleHns KJjacca — crocofa 3aMeHBI OJHUM KJIacCoM
OIpeeJIeHU APYToro KJaacca BO BpeMs BHIIOJHeHUA. B coBpe-
menHo (Modern) 6ubsmoreke oT Kommanuu Apple cmocob 3a-
MeIl[eHus Kjacca 60JIblie He moagepruBaercsa. Kaxaplil Kiace
SKCIIOPTHUPYET CBOIO CTPYKTYPY KAK OTKPBITHII CUMBOJI, II0TO-
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MY KOMIIOHOBIIIMK paspelraer yKasaTeJInu Ha KJIACCHI BO BpeMS
3arpy3KU IPOTPAMMEI.

BzanmogeiicTBue MerK Ly 3aMelieHIeM KJIacca M KaTeropus-
MU 3aBUCHUT OT OTJIMYUI B IMHAMUYECKUX OGUOIMOTEKAX B KOM-
naauu Apple u GNU, HO BBl MOKeTe n36€KaTh JINIITHUX XJIOIOT,
IIPOCTO OTKAa3aBIINCH IT0Jb30BATHCA 3aMeIlleHHeM Kjacca. JTO
BCe PaBHO HEILJIOXOI1 BBIXOJ M3 IIOJIOKeHuA. Bexs cyrmecTByoT
KpaiHIe cIydau, KOrAa 3aMelleHre KIacca MOKeT IIPOZeMOH-
CTPUPOBATh HEOKUAAHHOE IIOBeIeHNEe, ¥ OUeHb JIETKO HATINCATh
KOZ, KOTOPBIi OyAeT IpeKkpacHo paboTaTh Ha OAHOM KOMIIbIOTE-
pe, HO OKa’KeTCs COBEPIIEHHO HePAaOOTOCIIOCOOHBIM Ha APYTOM
KOMIIBIOTEPE ITOUTH TAaKOH jKe KOH(PUrypamu.

MpepcTaBneHue o6 ykasartene isa

typedef struct objc_object *id;

1

2

3 struct objc_object
48

5 id isa;

6 1;

Mpumep koga u3 paina object.m

B asbike C++ KJacchl IpecTaBIAIOT cO00# CTPYKTYphI. 13
cTpyKTyphI C (10700H0 Kaaccy C++) MOKHO CO3JaTh IMTOAKJIACC.
ITpu BbIBOBE MeTozA AJid Kjaacca C++ B IeficTBUTEIbHOCTU BbI-
spiBaercA Qyuxnusa C, MMsa KOTOPOM HEMHOTO OTKOPPEKTHPO-
BaHO, & B KAUECTBE €€ IIePBOTro (CKPBITOTO) apryMeHTa CIYIKUT
yKasaTejab Ha CTPYKTYDY.

B Objective-C cTpyKTYpBI 1 KJIACCHI CUJIBHO OTJIUYAIOTCS
Ipyr or aApyra. Ilo mOABJIEeHUS HEYSI3BUMOIO JBOUYHOTO IIPU-
kaagHoro uHTepheiica ABI B onpeiesieHNN CTPYKTYPHI MOXK-
HO OBLIO MCII0JIL30BATh KtoueBoe cioBo @defs, uTobnl cosmaTs
CTPYKTYPY, (hopMaT KoTOpoii coBmazas OnI ¢ popMaToM KJjacca.
Ho KJ1accsl ¥ CTPYKTYPBI BCE PABHO HEJIB3s1 OBLIO NCII0JIH30BATH
KaK B3aMO3aMeHsIeMble I3bIKOBbIe KOHCTPYKIVU.
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OOBEKT OTJIMYAETCA OT CTPYKTYPHI TEM, UTO €My KaK dK3€M-
IIAPY KJIacca MOYKHO ITOCIaTh coobIiieHue. [lero B ToM, UTO mep-
Bas IepeMeHHas 9K3eMILISAPA B CTPYKTYPE ABJISIETCS YKa3aTeIeM
Ha CTPYKTYPY KJacca. JTa IepeMeHHasA SK3eMILIApa II0 COTJIa-
IIIeHWIO HasbIBaeTces 1Sa (oT anea. “this object is a...”, T.e. “sroT
00BEKT Asasemcs...”). Onpemesisas HOBbII KOPHEBOIH KJiacc, He 3a-
OyabTe HO0ABUTD B HETO ATY IEPEMEHHYIO 9K3eMILIAPAa.

ITogo6H0 cKpeITEIM aprymenTam self u_cmd, ykasaresns isa
ABJIAETCA OOBIYHOM ITePEeMEHHOM SK3EMILIAPA, a He KJIIOUEBBIM
csioBoM. PaccMoTpuM /11 CpaBHEHMS BBI30B BUPTYaJIbHOIO Me-
Toma B C++. JI1060it 00beKT C++, ¥ KOTOPOTO UMEIOTCS BUPTY-
aJbHBbIE METOMBI, CONEPKUT (CKPBITHIN) YKasaTeJib Ha TabJIUIy
BUPTYaAJbHBIX QYHKINHE. ITa TAaOIUIA TPEACTaBISIET COOO0I ITPO-
CTOM MaccuB yKasaresieil Ha pyHKIuu. [Ipu BEI30BE BUPTyaIb-
HOT'0 MEeTO/a KOMIIMJISITOP Pa3bIMEHOBHIBAET YKA3aTelb B 9TOM
Ta6JII/ILLe U BBI3BIBAET (I)yHKI.lI/IIO C IIPAaBUJIBHBIM CMEIIl€eHHEeM.

Tabnuny BUPTYaNbHBIX (QYHKIUI HeJIb3s UCIOJb30BaTh
C IIeJIbI0 BLISICHUTD YTO-HUOYAL 00 00'beKTe, a ero PaciojoiKe-
HUe ABJIAETCA YACTHIO OIIPE/EJIEHNA JTBONYHOTO IPUKJIATHOTO
uHTepdeiica ABI gy meneBoi miaaT@opMbl, a He YacThIO ca-
moro si3eika. CoBceM mHaUe Jiejio 06CTOUT ¢ yKasarejaeM iSa.
Benb aTOT yKazaTesnb IpeAcTaBasaeT cO00M OTIpeleIeHHYIO SIB-
HBIM 00pa30M IEPEMEHHYIO 9K3EeMILIAPA, a CIeLOBATEIHHO, B~
JIsIeTCS JOCTYHHBIM MOLOOHO JIf000H APYroil mepeMeHHOH 9K-
gemmuisipa. OH yKasbiBaeT Ha Tul C1ass, KOTOPHIN ABIAETCS
tumoM typedef, mpemocTaBiasieMBIM B 3ar0JIOBKaxX JUHAMUYE-
ckoii oubsuorexu Objective-C u ompemenseMbIM (B 3aBUCHMO-
CTU OT Pa3HOBUHOCTU OMOJIMOTEKN) KaK HeIPO3PAUYHBIH THUI
WJIN YKas3aTeJb Ha OTKPHITYIO CTPYKTYpPY C.

B Tex nuHamMuyecKkux OmMOIMOTEKAaX, I'/le TOUHOE PaCIIoJio-
JKeHHe CTPYKTYPHI KJIacca 3aKPBITO, MOYKHO BCe PABHO HAWTH
GYHKIUU, KOTOPhIe IO3BOJIAT UHCIIEKTUPOBaTh ee. C UX Io-

3
B omcymcmaeue onpedenenus komnuaamop Clang unmepnpemupyem
€20 KaK 6CMPOEHHbLIL MUn.
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MOIIIBI0 MOYKHO BBISICHUTD CMEIIeHV S I€PeMEHHBIX 9K3eMILIIsI-
pa, UMeHa ¥ CUTHATYPBI TUIIOB [JI METOLOB U CBOMCTB, a TaK-
JKe MM U TUII CyIlepKJacca.

Vkasarenb isa umeerca u B Apyrux oobexTax. Tum id
ompeneseH Kak cTpyKTypa C (6e3 BCAKOro KOHTPOJIA AOCTyIIa),
coJieprKalIas TOJbKO YKasaTeab Ha KJIacc, I09TOMY €T0 MOKHO
YUTATh II0J00HO0 JIOOBIM APYTUM IIOJIAM B CTPYKTYPE.

B camoii moceaueit Bepcuu Objective-C HemmocpeacTBeHHBIH
IOCTYII K YKa3aTeJi0 1Sa MpakTU4YeCKu UCKJIooueH. [losTomy
IS JOCTYIa K HEMY IPUJETCSA BOCIOJIB30BATHCA QYHKIIUAMU
object_getClass() uobject_setClass().

B cambIx mociiegHUX BepCcUSAX IUHAMUUYECKUX OMOIMOTEK
3apMcTBOBaH npuem us Smalltalk, ¢ moMoIIBEI0 KOTOPOro MeJI-
Kue 00beKThI CKPBIBAIOTCA B yKasaTesae. O0beKTHI BCera BhI-
PaBHUBAIOTCA II0 CJI0OBAM, IIOITOMY MJAAIINE OUTHI yKa3aTelsd
Bcerga paBHBI 0. TO O3BOJIAET COXPAHATDL 31-paspsaaHoe Ie-
JIOUNCJIEHHOE 3HaueHUe B 32-pa3psaIHOM yKasaTeise, IPUIEM
€ro caMbIil MJIAAIINN Pa3Ps] YCTAHABINBAETCI B 1, UTOOBI OT-
JUYaTh YKasaTesb OT HacTosAalero oobexkra. Eciu uHTEpHIpe-
TUPOBATH TaKOe 3HAUEHNE KaK yKasaTeJb U MOMBITATHCS I10-
JIYUUTh HEIIOCPEACTBEHHBIN JOCTYII K YKA3aTelo 15Sa, MoCcae-
CTBUS MOTYT OKa3aThCs BeCbMa MJIaueBHBIMHU.

00BekTsl Objective-C cmoco6HbBI mepechLIaTh COOOIeHUd,
a mMemnIuiica yKasaTejab Ha 00HEKT MOMKET OKa3aThCA IPO-
MeXKYTOUHBIM 00 beKkTOM. Eciu ske TpebyeTcs MOJTYYUTD Klace
Ipyroro o0beKTa, coolimeHne -Class cieayeT OTIPABUTH
MMEHHO eMy, a He IIPOMeKYyTOUYHOMY O0'beKTy. OTO, KOHEYHO,
0oJiee MeAJIEHHBIN CIIOCO0, HO OH He HapyIlaeT HPUCYTCTBUE
IPOMEKYTOUHBIX 00'HEKTOB.

7151 TOTO YTOOBI BHISICHUTE, ABJISAETC JIU O0BEKT IIPOMEIKY-
TOYHBIM, JOCTATOUYHO OTIIPABUTE eMy coo0IeHue -iSsProxy. Ho
OTHPAaBJASI OLHO COOOIIIeHNE, BBl MOYKETE TOYHO TaK JKe OTIIpa-
BUTH €MY ellle OAHO COO0IeHe, YTOObI MOJYUYUTD KJIace.
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MHnymnannsauma Knaccos

@implementation Init
+ (void)load

NSLog(@"+1oad called");

+ (void)initialize
{

NSLog(@"+initialize called");

- (id)init

{
NSLog(@"-init called");
return self;

}

@end

int main(void)

{
[NSAutoreleasePool new];
NSLog(@"main() entered");
id init = [[Init alloc] init];
init = [[Init alloc] init];
return 0;

Mpumep Kopa n3 paina classInit.m

B C++ MO0KHO BBITIOJITHUTD CTATUYECKYIO MHUIIUATIUZAIIUIO,

IIPUCBOUB PE3YJIbLTAT BbI30BA (DYHKI[MHU II06AIbHOMN MU CTATH-
YyecKoM nmepeMeHHOU. {151 TOro 4T0OBI JOOUTHCA AHAJTOTUYHO-
ro peayabrara B C, MOXXHO BOCIIOJIb30BATHCA TAKUMHU PACIITHPE-
auamu GCC, kak __attribute__((constructor)). Ho B 060-
UX CIyYasX MCIOJb3YeTCA CIeluaabHasd GYHKIMI, KOTOPAs
IOJIKHA OBITH BeIZBaHA 10 QyHKIMu main().

OueHb TPYAHO B MOJOOHBIX CaydYadax m30eKaTh OIMInO0K, mo-

CKOJIBKY HOPSIIOK BbI30Ba He ompenesieH. B Objective-C umeercs
9KBUBAJIEHTHBIN MexanusM. Meroy +10ad BeI3bIBAETCS AJIS KJIAC-
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ca B TOM CJIydae, ecjii 9TOT KJIACC PErMCTPUPYETCS CPeACTBAMU
IVMHAMUYECKON OMOIMOTEKH, T.€. 0 BbI3oBa hyHKImu main().

U3 sToro meroma coBceM He0E30IIACHO OTIPABJSATH IIPOU3-
BOJIbHBIE co00IIeHus1. C momoribio metoa +10ad 6yayT rapanTu-
POBAHHO 3arpy?’KEHBI CaM KJIACC, BCE ero CYIePKJIacChl ¥ CTPOKO-
BBI KOHCTAaHTHBIN KJyacc. Bo3MOXKHO, 3aTpy3Ka IPOHIET YCIIeI-
HO U JJIA JPYTIUX KJIACCOB, HO rapaHTHUPOBATH HUYEro HeJb3s,
U Jajke ecJIv y Bac TAKOHM Kof paboTaeT HOPMAaJIbHO, OH MOYKET He
paboTaTh IPU HE3HAUNTEILHOM N3MEHEHUY ITOPSIKA 3arPy3KU.

Bosee 0OeszomacHOil aJlbTEePHATHUBOM SBJISAETCA METOJ
+initialize. OH BLI3BIBAETCS ABTOMATUYECKHU BO BPEMSI BBIMIOJI-
HEeHUs, KOTJa KJIacCy OTIIPaBJIseTCs nepBoe coobinenrie. OOBIYHO
MEePBBIM OTIIPaBJseTcs coobmenue +alloc, uTo6s! co3maTh 9K-
3eMILISIP KJIacca, HO BOBMOIKHEI U APYIHe BAPUAHTHI, COCTOSIIIIVIE
B 3aIIpOCe NMEHU KJIacca WK OANHOYHOTO 9K3eMILIAPa.

MeTox +initialize mos3BosAeT BHIOJIHUTL NHAINAIA3A-
U0 JIEMEHTOB, HEOOXOQUMBIX KJaccy, mo TpeboBanuio. Ero
BBI3OB He IIPOU30MAET N0 BBIMOMHeHuA GyHKIuu main(), mos-
TOMY BCe KOMIIOHEHTBI OYIyT yoKe 3arpysKeHbI, U IIPOI[eCC OKa-
JKeTCs BO BIIOJIHE OIIPEIeJIEHHOM COCTOSHUU.

PeasmzoBaB 00a 3T MeTOIa, MOXKHO BBISICHUTH MOPSLOK
BoINOJIHeHus. IlepBriit MeToz +10ad OymeT BEISBAH, KAk TOJb-
KO 3arpysuTcsa KJacc. Ilo saBeprieHuu paboThl ZUHAMUYE-
CKOro 3arpysumnka Oyzer BuizBana pyaxmus main(). Ilpu ot-
IIpaBKe COOOIIEHNs KJIACCy HACTAHET Yepe/ AJIs BbI30BA METO-
ma+initialize, asarem —meToma, KOTOPBIHA OBLI PAKTUUECKH
BBI3BAH, U TOJBKO IIOCJIE 3TOTO MOYKHO Oy/eT OTIIPaBUThL CO00-
mieHre -1init Bo3BpamaeMomMy SK3eMILIAPY.

1 .out[2690:903] +load called
.out[2690:903] main() entered
.out[2690:903] +initialize called
.out[2690:903] -init called
.out[2690:903] -init called

Pe3ynbrat BbinonHeHus Koga 13 daina classInit

v W N
[V <V I <P
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O6paTuTe BHUMAaHNE HA TO, YTO B IPUBEJEHHOM BHIIIE De-
3yJbTaTe BBIMOJHEHUS Kojga m3 (aitsa classInit merox
+initialize GbLr BEI3BAaH TOJBKO OfuH pas. Ilpu BTOPOI OT-
mpaBKe COOOIIeHNe SOCTABJISETCS KJIAacCy HEIOCPeACTBEHHO.
Brisos meToza +initialize asaserca Takske moToKobGesomac-
HBIM. Ec/i 0oTIpaBUTEL OJHOBPEMEHHO /[Ba COOOII[EHUS OLHOMY
¥ TOMY JK€ KJIaCCy U3 PasHbIX IOTOKOB, OQUH U3 HUX OyAeT 3a-
OJIOKMPOBAH IO TeX 10D, MOKa APYTOil He 3aBEPIIUT BBIIOJIHE-
Hue MeToza +initialize, mocie uero o6a mMOTOKA MIPOLOJIIKAT
CBOIO pabory.

qTEHMEKOAMPOBOKTMHOB

3 typedef struct _s
4 {

5 int i;

6 float f;

7 NSArray *a;

8 char *str;

9 unsigned short shorts[5];
10 } s;

11

12 dint main(void)

13 {

14 const char *encoding = @encode(s);
15 printf("Encoding: %s\n", encoding);
16 return 0;

17 }

Mpumep kopa 13 panna type.m

B Objective-C MmHOTO€ 3aBUCHUT OT MHTPOCIEKIUH (T.€. ca-
MOAHAJIV3a JOTUKY IOBEJeHNsI) BO BpeMs BBIIIOJIHEHUSI KOJa.
06bexTsl Objective-C MOKHO MpoaHAIU3NPOBATEH, OTIIPABUB
UM COOOII[eHUs, HO 9TOT0 HEeJb3sd CJeJiaTh B OTHOIIEHUU TU-
noB C. B xauecTBe BbIX0O/a 13 3TOr0 mojoxxkenus B Objective-C
ompeneseH crnocod KoampoBKu TunoB C B BUe CHUMBOJIBHBIX
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CcTPOK. KasKaAbIll IPUMUATUBHBIA TUI KOAUPYETCA OMHUM CHUM-
BosioM. Hampumep, tum int Kogupyercss cumBosom 1", a Tun
unsigned Tong Tong — cumBosiom "Q". [IJis1 BCexX 1eI0UMCIIeH-
HBIX TUIIOB IIPUMEHAETCS COrJIAIIeHNE O MPOMUCHBIX U CTPOU-
HBIX OYKBax, IPEACTABISIOIINX BAPUAHTHEI TUIIOB 0e3 3HAKa
¥ CO 3HAKOM COOTBETCTBEHHO.

Kak mokasbiBaeT MPUBEAEeHHBINA HUMKE PEe3yJbTAT BBIIIOJI-
HeHuA Koja us ¢aiiia type.m, B 5TM KOZUPOBKHU TUIIOB MOTYT
OBITh BKJIIOUEHEI JIF0ObIe cocTaBHbIE TUIIHI C.

1 Encoding: {_s=if@*[5S]}

Pe3synbrat BbInONHeHWA Kofda 13 daiina type

B manHOM mpuMepe JeMOHCTPUPYETCS KOLUPOBKA THUIIOB
IJIs1 CTPYKTYPBI, coepaKalieil npuMuTuBHbIe TUNBI C, 00b-
exT Objective-C u maccus C. KogupoBKa TUIIOB reHEPUDPYETCSA
KOMIIMJISTOPOM B OTBeT Ha qupeKTusy @encode (), kxoropas uc-
oJIb3yeTcs Mofo0Ho omepaTopy Sizeof (), mpuHUMasa B Kaue-
CTBe apryMeHTa THUII ¥ BO3BpAIllad B KAUeCTBe Pe3yJIbTaTa Ko-
IUPOBKY AaHHOTO Tha. CamMa CTpyKTypa 0003HaYaeTCA mapoi
(UrypHBIX CKOOGOK, B KOTOPBHIX YKA3bIBAETCA UMS CTPYKTYPHI,
3HAK PABEHCTBA M KOAWPOBKHU TUIIOB IJIA KAXKJOTO U3 ee dJe-
MEHTOB.

Cuenytomue (mocje 3HAKa PaBEHCTBA) YETHIPE CUMBO-
Jia 0603HAYAIOT KOJUPOBKY THUIIOB B IIEPBBLIX UETHIPEX ITOJSAX
CTPYKTYPHI. 31eCh He00XOAUMO OTMETUTD ABA BAKHBIX MOMEH-
Ta. Bo-mepBbIx, Bce 00beKThI Objective-C KogupyoTcs sHaKoM
"@" He3aBHCHMO OT CBeJeHUI 00 X cTaTMYeCKUX THUIIaX. Bo-
BTOPBIX, Tull char* Kogupyercs sHakom "*". A Bce ocTaJIbHBIE
yKasaTequ KOAUPYIOTCA 3HAKOM "'A", Imocjae KOTOPOTo YKAa3hI-
BaeTCA TUII YKas3aTelsd, HO K CUMBOJILHBIM cTpoKam C mpume-
HAETCA 0COOBIN TOAXO0T.

OcTajbHAA YacTh PACCMATPUBAEMOMN 3/[€Ch KOJUPOBKH OT-
HOCHTCA K MacCUBY. B KBaZipaTHBIX CKOOKAX CHAYAJIa YKAa3hl-
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BaeTCSA KOJIUUECTBO 9JIEMEHTOB, a 3aTeM THII OJHOTO 3JIeMeHTa
MaccuBa.

B Objective-C KOQUPOBKY TUIIOB IPUMEHAIOTCA Be3ae, The
BBITIOJIHAETCA MHTPOCIEKIus Ha ypoBHe TunoB C. 3anmpocus
CBEIEHUS O TUIIAX METOA WM IEePEeMEHHON 9K3eMILIAPA, BbI
MOJIyYnTE KOAUPOBKY Tua. II09TOMY OUeHb BAXKHO 3HATH, KaK
c Helt obparmtarbesi. B cpexe EtoileSerialize s mnuno moan3y-
I0Ch 9TUMU CBeAEHUAMMU AJIs [UKJINUECKOro o0palieHns K Ko-
INPOBKAM THUIIOB [IEPEMEHHBIX 9K3eMILISIPA U AaBTOMATAYECKO-
r'o UX YIOPAAOYEHUS B IIOCJIe[0BATEIHHOM Brjie (TaK Ha3bIBae-
MOIi cepuaan3aium).

MpumeHeHne 6noKoB

3 int(AgetCounter(void)) (void)

{
__block int counter;
int(Ablock) (void) =
A(void) { return counter++; };
return Block_copy(block);

}

NV B

(o]

11 dint main(void)

12 {

13 [NSAutoreleasePool new];

14 int(Ablock) (void) = getCounter();
15 block(); block();

16 NSCAssert(block() == 2,

17 @"Block counted incorrectly');
18 int(Ablock2) (void) = getCounter();
19 block2(); block2();

20 NSCAssert(block2() == 2,

21 @"Block didn't start from 0");
22 return 0;

Mpumep koga n3 dparna block.m
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C Brixomom Bepcuu Mac OS X 10.6 paspaboTUYnKU KoMIIa-
Huu Apple BBesm 6;10ku B C. HecMoTpsa Ha mx HajIW4Me B pac-
mupeHun si3pika C, Jare BCero OHU UCIOJIb3YIOTCS B COUETa-
uuu ¢ Objective-C.

Bioku mpezncTaBasioT co60i 3aMblKAHUSL, THOTIA eIle Ha-
3BIBA€MbIE JIAMO0A-8bLPANCCHUAMU . ITO TOHATHIE 3aMMCTBOBA-
Ho u3 a3bika Smalltalk, rae saMbIKaHIA HUHKAIICYIUPYET KJIACC
BlockClosure. Cunrakcuc nasa co3gaHns GJIOKOB BBITJIAIUT
IOBOJIbHO Hempuraanuo. OH ocHoBaH Ha cuHTakcuce C mias
yKasareseil Ha QYHKIIUU, HO BMECTO 3HAKA 3BE3J0OUYKU B HEM
WCIIOJIb3YeTCSA 3HAK BCTABKU.

BJIoKu MOKHO MCIIOJIB30BATh IOUTH TAaK JKe, KaK 1 yKasa-
Tesu Ha QyHKIuu. OHU BBIZBIBAIOTCA MOAO0OHO PYHKIIUAM, HO
WX HeJb3sA NPUBECTU K YKasaTeJdaM HAa QYHKIUY, IOCKOJIbKY
B HUX WCIIOJIb3YeTCA JPYroe COorjalleHne 0 Bbr3oBax. 11o06HO
MeTo/aM, ¥ 6JIOKOB UMEIOTCS CKPBITHIE APy MEHTHI.

B npumepe, mpuBeieHHOM B HaUaJje 3TOTO pasgesa, PyHK-
mus getCounter () Bo3BpalaeT HOBBIM OJIOK, KOTOPBIN pean-
gyer cueTumnk. [Ipy KayKOM MOCJIENYIOIIEeM BHI30BE 3TOT OJIOK
OyzeT BO3Bpall[aTh 3HAUEHUE, HA eJUHUIY OOJIbIllee, YeM 3Ha-
yeHMe, BO3BpAIl[aeMoe IPU MPEeAbIAYINeM BbI30Be. JTa KOH-
CTPYKIIMSI OKA3bIBAETCSA BIIOJIHE PA0OTOCIIOCOOHO, IIOCKOJIBKY
mepeMeHHasA counter oObsIBJI€HA B TOM 00JIaCTH JeACTBUS, Te
OBLII CO3LAH 3TOT 0JIOK, C HOMOIILIO ciernuduxaropa __block.

JI100ble mepeMeHHbIe B CTEKe, Ha KOTOPBIE CCHLIAIOTCS 0JI0-
KU, OyIyT CKOOIMPOBAHEI B 00JI1aCTh “Kyumn”’, a CCBIIKU HA 3TU
mepeMeHHbIe COXPAHATCA B 0JI0Ke U MOoACUYUTHIBaOTCA. IIpu
BeI3oBe (pyurmuu Block_copy() cam 60K (ec/i OH HAXOQUT-
CA B CTEKe) KOMUPYeTCs B “Kyuy”’, a MHaUe eT0 CUETUNK CCHLIIOK
ungpemenrupyercsa. @yurknusa Block_copy () B geiicTBuTrenn-
HOCTH SIBJISIETCS MaKPOKOMAH/OM, KOTOpasA 3aKJI0UaeT B 000-
Jgoury pyurmuio _Block_copy () u nmpeobpasyer BosBpaiae-
MBI THI VO1d* B THI apryMeHTa.
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V kaxmgoro 6;10Ka, BosBpalaemMoro Gyukmuei getCounter()
B paccMaTpPHBAEMOM 3/eCh IIPUMepe, MMeeTCsA KOS IIepeMeH-
HOU Ccounter, MOCKOJbKY OHA SIBJIAETCA aBTOMATUYECKOU (cTe-
KOBOI1) IEPEMEHHO, 1 II03TOMY IIPH IIOCJIEeAYIOIINX 00paIlleHn-
AX K 9TOM (QYyHKIIMYU BCAKUN Pas CO3aeTCs HOBAsl BEPCUSA Iepe-
MEeHHOI counter.

B camoii nmocaenueit Bepcuu cpeabl Foundation moxxHO 06-
HAPYKUTh HEMAJIO METOLOB, IPUHUMAOIINX OJIOKA B KAUeCTBe
aprymenToB. Hampumep, 1CI0Ib3yA OJIOK B KAUECTBE apr'yMeH-
Ta, MOYKHO OPraHN30BaTh IUKINYECKoe o0palleHne K MacCUuBY.

Bioku He BHOCAT B C HUKAKUX BBEIPA3UTEIbHBIX CPEJCTB.
Bjok — 2T0 mpocTo yKasaTesb Ha QYHKIUIO (2 yKasaTeab Ha
IaHHBIE CKPBIT BHYTPH €QUHCTBEHHOM CTPYKTYPHI) C HEKOTO-
PO IOIMOJHUTEIbHON JOTUKON B KOMIMIATOPE, o0eclieuynBa-
I0IIle}l BCTABKY yKa3aTe A Ha JaHHbBIE B KAYECTBE CKPBITOTO ap-
T'yMeHTa, IlepegaBaeMoro (yHKIUA IIPU ee BLI30BeE.

ITO coBCeM He 03HAYAET, UTO OJOKH He MPUHOCAT HUKAa-
KOii moib3bl. IIpesk e Bcero, 6JIOK He IMO3BOJISET CAeIaTh Huue-
'O TAKOTO, UTO HEJb3A cAesaTh B a3bike C. OH MpocTO BHOCUT
OIpeJle/IEHHYI0 CHUHTAKCUYECKYIO UBIOMUHKY, KOTOPAasa YIIPO-
I[AeT HeKOTOPEIE AeiicTBUA. VI 3TO OTHOCUTCA KO BCEMY A3LIKY
Objective-C B meaom.

Kak u y 00bekT0B Objective-C, y 6J10K0B nMeeTcs yKasa-
TeJib 1Sa, M UM MOYKHO II0JIB30BAThCA IJIA OTIPABKM COOOIIe-
Huii. OHM SABIAIOTCS SK3EeMILIAPAMI 3aKPBITOr0 a6CTPAKTHO-
ro kjaacca NSB1ock, koTopslit peanusyer mpoToxoa NSCopying.

Bonbias yacts “00beKTHOr0” MoBeAeHUs 0JIOKOB HE OIIH-
caHa B JOKYMEHTAI[NH. BJIOKM MOMXHO XPaHUTh B KOJLUIEKIIAAX
Objective-C HesaBHCHMO OT X CIIOCOOHOCTH BOCIIPUHUMATD CIIe-
uaabHbIe coo0ImeHnsa. ITocie BEIX0a MOCIeHINX BEPCU KOM-
nunasaTopa Clang 6J0KH cTaau MOANep:KUBATh UHTPOCIEKIIUIO,
PpacKphIBasi CBOU THUIIBI B BIe KOAUPOoBOK B hopmarte Objective-C.
Bouee moapo6HO 6JI0KU paccMaTPUBAIOTCS B IyIase 15.
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YnpaBneHne namAaTbio

EC.TII/I Yy Bac UMeeTCs HEKOTOPHIN OIILIT IPOrPaMMUPOBAHUSA HA
C uinn C++, To BaM, BO3MOKHO, IPUXOAUIOCH OTCIEKUBATH
MPUHALIEKHOCTh O0BEKTOB ¥ BPYUYHYIO BBIAEIATD TAMATH IJIA
HHUX, a 3aTe€M O0CBOOOKIATE Ty MaMATh, paspylnasa ux. A ecian
BBI IIPOIPAMMUPOBAJIY PAHbIIIE HA TAKOM S3bIKe, KaK Java, To,
CKOpee BCero, IPUBBIKJIA K TOMY, YTO 000 BCEM 9TOM BMECTO Bac
3aboTuiicA “coopimuk Mmycopa”.

B Objective-C Ha ypoBHe A3BIKA HE IPEYCMOTPEHO HUKAKUX
Mep IJIA BBIAEJICHUSA U OCBOOOMKICHU OIMEPATUBHON MaMSTH.
dra 00s3aHHOCTE Bosaaraercs Ha Kox C. Kak mpasuo, Aj1s pas-
MeIeHnsA 00BEeKTOB B IAMSATHU UX KJIACCY OTIIPABJISIETCSI COODIITe-
uue +alloc, 4yTo B JajbHEHIIeM IPUBOAUT K BEI30BY (DYHKIIUKN
Bpoze malloc() ¢ mesbio BEIAEINTD 06IACTD OIIEPATUBHOM HaMsI-
TH 151 KOHKPETHOT0 9K3eMILIApa Kjaacca. A npu mocjieayoiei
OTIIPABKE 3TOMY 9K3eMILIAPY coobienusa -dealloc namsars, 3a-
HUMaeMasd ero IepeMeHHbIMHU, Oy 1eT 0CBOOOKAEHA, M TAaKUM 00-
pPa30oM JaHHBIN 9K3eMILIAD OyJeT yAaJeH U3 Hee.

Cpena Foundation mob6aBisier MexaHU3M IOJCUeTa CCHI-
JIOK B 9TOT IPOCTO# aJTOPUTM YIPABJIEHUSA MAMATHIO BPYU-
Hyo0. Ec/iu BBl SICHO MOHMMAaeTe MPUHIAI €ro AeiCTBUA, TO
BaM OyZeT HaMHOTO Jierde mporpamMmmMmuposats Ha Objective-C.
Hogeiimne Bepcuy KOMINJIATOPOB JAHHOTO SA3bIKA JaKe Ipe-
IOCTABJIAIOT B 9TOM HEKOTOPYIO IMOMOIIL, N30aBJIAA IIPOTPaM-
MUPYIOIIEro OT HeOOXOAMMOCTHA CAMOMY IIMCATh KO IJIA IO~
cuera CChLIOK.



76 Maga 3

CoxpaHeHme n 0CBO60)KF|eHI/Ie o0beKkTOB
n3 NnamAaTn

6 NSArray *anArray = [NSArray array];
7 anArray = [[NSArray alloc] init];
8 [anArray release];

Mpumep kofa 13 ¢paina retainRelease.m

Kax e 00beKT, HacIeAyoIui ot kiaacca NSObject, ume-
eT CBsIBaHHOE C HUM KOJIMUECTBO CChLIOK. Korma 9To Koauue-
CTBO CCBLJIOK JOCTUTAeT HYJIeBOT0 3HAUEHU, 00'beKT paspylia-
ercs. O0BEKT, CO3JaHHbIH C IIOMOIIBIO coo0Imenusa +al1oc nin
J000T0 U3 CBSIBAHHBIX C HUM METOIOB (HaIIpuMep, +New WjIu
+alTlocwithzZone:), HaunHaeT cBOe CYIECTBOBAHUE C KOJIHUE-
CTBA CCBHIJIOK, PABHOTO €IUHMUIIE.

Hns ynpaBieHUs: KOJTUYECTBOM CCHLIOK Ha O0OBEKT eMy OT-
MIPaBJIAIOTCS coo0IIeHus -retain u -release. Kak ciuenyer us
Ha3BaHUU 9TUX COOOIIEHMI, OHU MUCHOJb3YIOTCA IJIA COXpaHe-
HuA (-retain) cecbLiKu Ha 00BEKT WIH 0cBOOO Xk AeHNA (-release)
CYII[eCTBYIOIIEN CCBhLIKM Ha 00beKT. B wacTHOCTH, coOOIIeHMe
-retain MHKpPeMeHTHPYEeT KOJINYECTBO CChLIOK HA 00BHEKT, a Co-
ob1reHne -release IeKpeMeHTHPYET 5TO KOJIUIECTBO.

O0BeKTy MOMKHO TaKJXe OTIPaBUTh COOOIeHUe
-retainCount, 4ToGBI OIIPEAEIUTE TEKYIIee KOJINUIECTBO CChI-
JIOK Ha Hero. BosHHKAaeT cCuIbHOE UCKYIIIeHNEe BOCIIOJIb30BaATh-
Cs 9TUM COOOIIEHUEM B I[eJIAX ONTUMUSAINY, 4 TAKIKE B TeX
0COOBIX CIy4YasiX, KOTJa €CTh II0JIHAS YBEPEHHOCTb B CYIIle-
CTBOBAHMUU TOJBKO OZHOM CCLLIKM Ha 00beKT. Ho meaxaTs aTO
Bce JKe He peKoMeHayercs. Cyns 1o Ha3BaHUIO JaHHOT'O CO00-
IIeHUA, BBI3BIBAEMBIN IIPU €r'0 OTIIPABKE METOJ COOOIIIUT KO-
JINYECTBO COXPAHAEMbLX CCBHLIOK Ha O0BEKT, a He o0Iee UxX
KosimdyecTBO. [Ipu codmaHuu yKasaTesas Ha OOBEKTHI B CTEKe
OTIPABJATHL UM COOOII[eHne -retain, Kak mpaBuio, Helele-
cooOpasHo. ITO 0O3HAYAET, UTO CCHLIKU HAa 00BEKT MOTYT Cy-
IIeCTBOBATH B IBYX WJIU 60Jiee MecTaX, XOTs MOACUET coXpa-
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HAEMBIX CCBLIOK HA HErO CBUAETEJILCTBYET O HAJUYUU TOJIb-
KO OJHOII CCBLIKH.

Vxasarenu B Objective-C menmAaTca Ha IBe KaTeropuu: 8.d-
Odetouyue u He saadeousue ccoliku. Brageroreil Ha3bIBaeTCA Ta-
Kas CChLIKA, KOTOPAas YUUTHEIBAETCA IPU IIOACUYETE COXPaHIe-
MBIX CCBLIIOK Ha O0'beKT. BEI3BIBAsA MeTO +New win -retain, Bel
IOJIyJaeTe B UTOTe BJIALEIONYIO CCHLIKY Ha HOBBIN O0BEKT. A B
pesyJbTaTe BhI30Ba OOJBIINHCTBA IPYTUX METOAOB BO3BpAIlla-
eTCs He BJIAJEOIAasa CChIIKa. [lepeMeHHbIe 9K3eMILISIpa U TJI0-
OaJIbHBIE ITIePeMEeHHbBIe, KaK IIPABUJIO, ABJIAITCSA BJIALCIOIMME
YKasaTeJsaMu, IO3TOMY UM CJEIyeT IPUCBANBATD BJIAJECIOINE
CChLIKU. IIpy BBHIMOJHEHUN ONepalii IPUCBANBAHMUS HE00XO0-
IVMO TaKJKe YIOCTOBEPUTHCS B TOM, UTO YAAJISIETCA CYII[eCTBY-
I0II[aA BIAAEIOINAs CChLIKA Ha 00BEKT, OTIIPABJISAA €My COO0IIe-
Hue -release.

BpemenHbIe ITepeMeHHbIE OOBIUHO ABJISIOTCS HE BJIALEIO-
MU CCBIIKAMM. B TaKMX MexXaHM3MaX, KaK aBTOMATHUYE-
CKUIl MMOACUYET CChIIOK U “cOopKa mycopa” (moapobHee o HUX
peus IoMAET Aajiee B IJIaBe), IPUMEHSIIOTCA ClIelualbHbIE Pas3-
HOBUJIHOCTHY HE BJIQJICIOIINX CChLIOK.

anICBaI/IBaHVIe nepemMeHHbIM 3K3eMmnJifApa

26 - (void)setstringvalue: (NSString*)astring
27 {
28 id tmp = [aString retain];

29 [string release];
30 string = tmp;
31}

Mpumep koga u3 paiina ivar.m

Hcnonb3ya MexaHU3M IIO/ICYETA CCHIIIOK, HeOOXOUMO Jeii-
CTBOBATh AKKYPATHO M BHUMATEJIbHO. PacCMOTPUM CJIELYIO-
MU TPOCTOM IIPUMED METOja YCTAHOBKHU:
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14 - (void)setstringvalue: (NSString*)astring
15 {

16 [string release];
17 string = [aString retain];
18 }

Mpumep koga u3 paiina ivar.m

Ha mepBbIil B3TJIAL, UCXOAHBIN KOJ 3TOr0 METOAAa HAIM-
caH BroJiHe GyiaropasdymMuo. CHayaJsia 0CBOOOKJaeTCsA CChLIKA
Ha cTapoe 3HAaUeHUe, a 3aTeM HOBOe 3HaUYeHUE COXPAHSIeTCA U
mpucBaWBaeTcsa mepeMeHHOM. TaKoil KO OKa3bIBaeTcd 3aua-
CTYIO BIIOJIHE PaOOTOCIIOCOOHBIM, HO He BCeTa, U HATH OIIuo-
Ky B HEM He TaK-TO IIPOCTO.

Yro mpousoiizieT, eciau, HaIpuMep, 3HAUYEHUSA IepeMeH-
HBIX BK3eMILIsApa aString u string okasKyTca OqUHAKOBBI-
mu? B aTOM cayuae 0OqJHOMY U TOMY Ke 00'beKTY OTIIPABJIAETCS
cHayasa coobieHue -release, a sarem coobleHue -retain.
Eciu B KakoM-HUOYIb IPYrOM KOJE COXPAHAIOTCS CCBLIKH Ha
9TOT 00'bEKT, OH OyJeT Mmo-upekHeMy paboTaTh, a ©HaUe mep-
BO€ COO0IIleH e 3aCTaBUT JaHHBIN 00'HEKT Pa3pYIIUTHCA, a BTO-
poe GyaeT OTIpPABIEHO BUCAYEMY yKAa3aTeJIlo Ha HECYI[eCTBY-
IOIUI 00BEKT.

B Gosiee KOppeKTHOI peaausanuy 3TOT0 MeTOa CJIeL0BaJIO
OBl CHAYaJIa COXPAHUTH HOBBIM 00HEKT, KAK MOKA3aHO B IIPU-
Mepe Koja, IPpUBeIeHHOM B HauaJje 3Toro pasgena. Ooparure
BHUMAaHUe Ha TO, YTO B OII€PATOPE IPUCBAVBAHUS UCIOJb3yeT-
Cs1 pe3yJIbTAT OTIPABKY COOOINeHus ~retain, moCKoJbKY npu
COXpaHEHUU HEKOTOPHIe 00bEKTHI MOTYT BO3BpAIlaTh APYrue
00'BEKTHI. ITO CIAYyUaAETCsS JOBOJIBHO PEIKO, HO BCe »Ke ObIBAerT.

W Hakowmel, paccMaTpUBaeMbIi 37eCh METOJ He ABJIAET-
cdA morokobesonacHbeIM. Ecaiu TpebyeTcs HanucaThb IMOTOKO0Oe-
30IIACHBIN METOJ, YCTAHOBKU, CHAYajIa IPULETCA COXPAHUTH
HOBOe 3HAYeHWeEe, BHIIOJHUTH ATOMapHYIO olepanuio obme-
Ha MeXX]Jy Pes3yJbTaToOM U IIepeMeHHOI 9K3eMILIApa, a 3aTeM
ocBOOOIUTEL cTapoe 3HayeHue. Ho, KaK mpaBUJIO, IpaKTUYe-
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CKM HEeBO3MOYXHO HAWTH pasdyMHOe OOOCHOBaHWVe IJIA HAIIM-
CaHUA KOJa, KOTOPHIH IOANEP:KUBAJ ObI CTOJIb MEIKOCTPYK-
TYpHBIY apaaenusM. Beab cBA3aHHBIE C 9TUM U3JEPIKKU Ha
KeIIUPOBaHMeE CBEAYT Ha HET JI000H BHIUTPHIII B IPOU3BOLM-
TeJIBbHOCTH, JOCTUTHYTHIH Garogapsa mapaiieansmMy, a caemo-
BaTeJIbHO, OBUMHKA BhIJleJIKU He cTouT. Ho ecsu aTo neticTBu-
TeJbHO HYKHO, TO JYYIIle BOCIOJIb30BATHCA 00BABIAEMBIMU
CBOICTBaMU, YTOOBI CHHTE3UPOBATH METOJ, JOCTYIIa aBTOMATH-
YeCKHU, UeM IbITaThCA HAMKCATh eT0 BpYUHYIO.

ABTOMaTMUECKNI NOACYET CCbUIOK

C BBIXOZ0M Bepcuii onepanuoHHbIX cucreM i0OS 5 u Mac OS
X 10.7 xomnanusa Apple BHeapuIa MeXaHU3M agmomamuie-
ck020 nodcuema ccviiok (Automatic Reference Counting —
ARC). KoHIenTyasbHO 3TOT MEXaHU3M BBEIHYKIAET KOMIUJIIA-
TOP aBTOMATUYECKY BBISICHATH, KOT/IA JOJKHBI ObITH BHI3BAHBI
MeToAsI -retain u -release, uTo6bI BHI3BIBATH UX aBTOMATH-
yecku. Ho peanusyerca mexanusm ARC Ha mpaKTUKe HECKOJIb-
KO CJIO’KHEe.

Ha sameTtKy

B 60nbWMHCTBE NPYMEPOB, NPUBELAEHHBIX B 3TON KHUre, UCMONb3yeTca
NOACYET CCbINIOK BPYYHYto. M 3TO He cnyyanHO. HecmoTpsa Ha TO uTo Me-
xaHn3m ARC pekomeHayeTcs MPUMEHATb AN Pa3paboTKM HOBbIX MpPO-
rpamm, CylecTByeT HemMano yHacrefoBaHHOIO KOAa, HafMMCaHHOrO ele
no BHegpeHua ARC. Ho gaxe npumeHas mexaHn3m ARC, cneflyeT XopoLuo
MOHUMATb CEMAHTVKY onepauuii COXpaHeHUA U OCBOOOXAEeHUA O6bek-
TOB U3 MaMATY, KOTOPaa HesABHbIM 06pa3oM aBTOMaTUYeCKn fobaBnseTcA
B CO3/4aBaeMblii Kog. [porpammMucTy, XopoLLO OCBOMBLLEMY NMOACYET CCbl-
NOK BPYYHy!to, Byaet nerye nepeitn kK mexaHnsmy ARC. Beab Bcikomy npo-
rPaMMICTY MONE3HO NMETb XOTA Obl camoe obLlee NpeacTaBsieHNe O Ha-
60pe UHCTPYKLMIA LIEHTPaNbHOIO NPOoLLeccopa, Aaxe eCsin OH HUKOraa He
nrcan Kog Ha A3blke accembnepa. 3To e OTHOCUTCA U K MexaHn3my ARC.
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BwmecTo TOTO 4TOGBI BCTABJIATH OTIIPABKU COOOIIEHUI He-
IIOCPEJICTBEHHO B KOJ[, IIPEIPOI[eCCOP KOMIUIATOPA BCTABJIAET
B HEro BBIBOBHI TAKMX (PyHKIU, Kak objc_retain() m objc_
release(). A sarem OnITHMU3ATOD IBITAETCA O0BEAUHUTE UJIU
WCKJIIOUNTD 3TH BBI3OBHI. B MMPOCTBIX CJIyYaAX 3TU QYHKIUHA
IeMCTBYIOT aHAJOIMYHO OTIIPABKE COODIIEHMI, HO 3a4acTyI0
9TU PYHKIIUU BBITOJHAIOTCA ropasno s dheKTuBHEE.

Ecuu Batm KoJ He 0COGEHHO CJI0KHBIN, TO, IPUMEHAI MeXa-
aHu3M ARC, BbI MosKeTe 3a0bITh 00 YIIpaBJIeHNH MaMAThI0. B mo-
caenHell Bepcuu MHTETPUPOBAHHOIT cpeabl padpadoTku XCode
mexaau3dMm ARC mpumMeHseTcs 1Mo yMOJIYaHUIO. ECIM BHI BBI-
MOJIHAETE KOMIIMJISAIAIO CBOUX IIPOTPAMM U3 KOMAaHIHON CTPO-
KU WK B APYTOil BCTPOEHHOM cucTeMe, 106aBbTe B BEI30B KOM-
nunaropa napamerp -fobjc-arc, u mosxere mpocTo 3a6BITH
0 COXpaHEeHUHU U OCBOOOKIeHNY 00BEKTOB.

Ho ecsiut 661 Bce OBLIO TaK IIPOCTO, TO JKUTH Ha CBeTe ObLIO
6bI HaMHOTO mpuATHee. K coskanenuio, y mexanusma ARC
MMeIOTCS HeKOTOpble orpaHudYenusi. B yacTHocTH, OH (popma-
JIN3yeT Pa3MBIThIE T'PAHUIBI MeXXay naMATsio C u o6beKTa-
mu Objective-C. Mexauusm ARC gesut yxasaTenu Ha TPU Ka-
Teropuu. Cmpozue ykazameau coOJIIOIAIOT TY Ke CEMAHTUKY
COXPaHEHUsI U OCBOOOIKIEHUA, KOTOpas ObLIa pacCMOTpeHa
Boiie. Hecmpozue ykaszameau (0 HUX peUYb MONULET UYTh O3~
7K€) COOTBETCTBYIOT He BJIAJICIOIUM CCHLIKAM, KOTODBIE aBTO-
MaTHUYeCKU OOHYJIAIOTCA IPHU Pa3pyIlIeHnu o0beKkTa. A HeGes-
ONAacHble HeCOXPAHSeMble YKA3ameil TPOCTO UTHOPUPYIOTCA
mexauusmoMm ARC, 1 370 03HauaeT, 4To BaM MPUAETCs OpaTh Ha
ce0s OTBETCTBEHHOCTH 32 OTCJIE}KMBAHUE CPOKA JeACTBUSA 00b-
€KTOB, COXPAaHIEMBIX II0 3TUM yKa3aTeJsIM.

ITo ymosuauuio Bce yKasaTe u Ha 00'beKTHI B IepeMeHHbBIX
9KB3eMILISPA WJU B CTEKe SBJSIOTCS CTPOruMu. A yKasaTeau
Ha 00'bEKTHI B CTPYKTYPAaX II0 YMOJYAHUIO He onpeneseHsl. Ux
Heo0XOAMMO OTMETUTh ABHBIM 00pa30M C MMOMOIILIO OMIKUCATE-
s mpuHagIeskHocTy __unsafe_unretained. HecmoTpa Ha TO
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YTO 9TO eINHCTBEHHBIN pas3pelleHHbIN OmrcaTe/Ib IPUHALIEHK-
HOCTH JJI YKasaTejeil JaHHOM KaTeropuu, ero Hy:KHO YKa3hbI-
BaTh ABHO, OCTaBJIASA TeM CAaMbIM HAIlOMUHAHWE AJIA T€X, KTO
OyaeT n3yuaThb Ko, uTo Mmexauusm ARC mpocTo nmpoursopupy-
eT mo00HbIe YKAa3aTen.

BosspaT 00bEeKTOB NO aprymeHTamMm-yKa3satenam

3 _weak id weak;

4 1int writeBack(id *avalue)
5 {

6 *avalue = [NSObject new];
7 weak = *avalue;

8

return 0;
9 1}
10
11 int main(void)
12 {
13 @autoreleasepool
14 {
15 id object;
16 writeBack(&object);
17 NSLog(@"Object: %@", object);
18 object = nil;
19 NSLog(@"Object: %@", weak);
20 }

21 NSLog(@"object: %@", weak);
22 return 0;

Mpumep koga n3 pana writeback.m

B pesxume ARC paGoTaTh ¢ aprymMeHTaMu THUNA “yKas3aTeJb
Ha yKasaTeJab” He TaK-TO IPOCTO. TaKkue apryMeHTHI OOBIYHO
WCIOJb3YIOTCA B ABYX IEJIAX: [JIA Mepefaunl MacCHUBOB WK
Bo3BpaTa 00beKTOB. Eciiu MaccuB nmepegaercs BHUS IO CTEKY,
OH JOJI’K€eH OBITh 00'bABJIEH KaK CONST. ITUM KOMIIMJIATOD YBe-
OMJISIETCS O TOM, UTO MAaCCUBY HUYEro He OyAeT NprucBanBaTh-
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cs B BEISBIBAEMOM KoJie, 1 moaTomMy Mmexauusm ARC cmosker me-
penaTs MaccuB 0e3 CJIOKHOTO B3auMOIeICTBU .

Ho ecoiu Bo3Bpaimaercsa o0beKT, To Mmexauuam ARC rerepu-
PYeT IOBOJILHO CJIOKHEBIN KoA. B mpuMepe, IpuBeIeHHOM B Ha-
yaJjie 3TOr0 pasmiesa, Ipu oopalneHun K pyurmum writeBack ()
TeHEePUPYETCA IPUOIUBUTENHHO CIEYIONUH KO:

id tmp = [object retain];
writeBack(&tmp) ;

[tmp retain];

[object release];

object = tmp;

B @pyuxnuu writeBack() HOBBIM 00BbEKT GyAeT aBTOMATH-
YyecKu OCBOOOJKAEH MO COXPaHeHUs ero BO BpeMeHHOI Iepe-
MEHHOH. JTO 03HAYaeT, YTO B KOHIlE JAHHOI'0 KOJa IIepeMeH-
Has object Gyzmer comepKaTh BIALEIOIIYIO CChLIKY HA 3TOT HO-
BBIf 00'BEKT.

Ecnu 6b1 mepeMenHasi object 6bL1a 06bsaBIEeHA KAK aBTOMA-
TUuecKu ocBoGoxkmaemasn (__autoreleasing id), To crenepu-
POBaHHBIN KOJ OKasdaJjica ObI HaMHOTO 0oJiee IPoCcThIM. B aToM
cayudae 6yZeT aBTOMaTUUYECKU OCBOOOIKIAThCS 3HAUEHMe, Iep-
BOHAUYAJIBLHO COXPaHEHHOE B IepeMeHHOoM object, Ho 9To He BO3-
BIMeeT HUKAaKOro AeiicTBUA, IOCKOJIbKY HauaJbHOe 3HAUEHUE
IJIsI BceX yKasaTeJseil Ha 00beKTHI (Jaske IPU aBTOMATUUYECKOM
pacipeesieHuM IaMATH) paBHo nil. B urore ykasarens 6ymer
mepefaH HEIIOCPEACTBEHHO BBIBBIBAEMOMY KOZY, YTOOBI COXpa-
HUTH B 3TOI MepeMeHHOI BJaJelonuil (aBTOMaTUYeCKU OCBO-
00K TaeMbIii) YKa3aTesb, €CJIU OH BUJOU3MEHIEeTC .

ITpu BBITTOTHEHUM KOJA W3 TOTO IIpUMepa oO0HAPYKUTCS,
uTo cjaabad CChIIKA OOHYJISETCS TOJBKO B TOM CJIydyae, eCJIn
paspyliaercsa aBTOMaTU4eCKH OCBOOOKAaeMblIi Iy 1. PyHKIIUA
writeBack() Baro6oM ciryuae coXpaHAET aBTOMATUUECKHU OCBO-
00sKIaeMbIil O0bEKT B IIEPeJaHHOM el B KaueCTBe apryMeHTa
yKasaTeJsie 1 BooGIlle He 0CBOGOKAaeT IepefaHHOe 3HAUEHNE.
BrI3bIBaOIU KO BCeria HeceT OTBETCTBEHHOCTD 34 TO, UTOOBI
nepegaHHOe 3HaueHUe OBLIO He BJaJeloleil CChLIKOM. A Isa
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9TOTO IepeJaHHOe 3HAUEeHNEe JOJIXKHO OBITH YKasaTejaeM Ha aB-
TOMaTUYECKU OCBOOOIKJaeMbIil O0'BEKT WJIN KOIIKNEH yKa3aTelrd
Ha COXPAaHAEMBIH 00HEKT.

Ecau xe 0603HaUMTH TapaMeTp Kak Out, 4To pasperraer-
cA TOJBKO AJIA MapaMeTpPOB METOJ0B, HO He JJId ITapaMeTpPOB
dyurmuii C, To B BLI3LIBAEMOM KOJle 3HaUEHUE dTOTO Imapame-
Tpa rapaHTUPOBAHHO He OyAeT mpounTaHo. [losToMy KoMImisa-
TOP IPOIIYCTUT CTAAUIO, Ha KOTOPOI CO3JaeTCA KOINA yKa3aTe-
JI B IePeMEeHHO# object, eme 10 BEI30Ba MeTO/A.

Ecau TpebyeTcsa mepenaTh HECKOJILKO 00BEKTOB BBEDX IIO
CTEKY, TO CJIeAyeT BO3BPATUTH HK3EMILIAP KJjacca NSArray.
Bo3MOXHEI 1 IpyTrye BapUAHTHI, HO OHU HACTOJIBKO CJIOMKHEI,
YTO UTpa IIPOCTO HE CTOUT CBEY: IPU UX Peayn3aIlnuu JETKO Ce-
JIaTh OIUOKY U 3aTEeM IIOTePATH MacCy BpeMeHU Ha ee 00HaApY-
JKeHme Ipu oTaanke. U1 mase ecau ymacTcsa ciesaTh Bce IIpa-
BUJIBHO, TO B KOHEUHOM HTOTE MOJKET OKa3aThCsd, UTO TAKOH
CJIO’KHBIN BapuaHT O6yeT paboTaTs MejIeHHee, UeM TOT, B KO-
TOPOM UCIIOJIB3YyeTCA dDK3EMILIIAD Kjacca NSArray.

Ecnu :xe nepefaeTca HECKOJIBKO 3HAUEHNH BHUS 11O B CTEKY,
TO B KAUeCTBe IapaMeTpa CJIeAyeT O0bABUTDH THUI MACCUBA C SIBHO
3aTaHHBIM OIMCATeJIeM IPUHA I KHOCTY BMECTO TUIIA yKasaTe-
ss1. Hapumep, cienyer Bei6bpaTs __unsafe_unretained id[]
BmecTo Tuna id*. Biarogapsa sTomy oTmazaer HeoOXOAUMOCTh
B IPUMEHEHNN MeXaHu3Ma 00paTHOI 3alncu.

UcknioueHne UMKNoB COXpaHeHnA

19 -(void)setDelegate: (id)aDelegate

20 {
21 delegate = aDelegate;
22 }

Mpumep koga u3 paiina ivar.m

HegmocraTok MexaHM3Ma MOJCYeTa CCHLIJIOK B UMCTOM BHIE
3aKJII0YaeTCsS B TOM, UTO OH He MOXKET BbIABIATDL IIUKJIbI. Tak,
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€cJI UMEIOTCS ABa 00'bEKTa, COXPAHSIOINE CChLIKU APYT HA
Ipyra, To H1 OOUH U3 HUX BOOOIIe He OyAeT OCBOOOKIEH.

3avyacTyio 9TO He BBIBBIBAeT OCOOBIX OCJIOKHeHHil. Benb
cTpyKTypsl gaHHbIX Objective C, mo cyimecTBy, HEIIMKJINYHEI,
HO WHOT/IA [IUKJIbI BOSHUKAOT Hen30esxHo. Yallie BCero aTo mpo-
UCXOIUT B WabaoHe Oenezupogarus. B aTom mabioHe 06HEKT
00BIYHO PeaTN3yeT HEKOTOPhIE MEXAHU3MEI U AeJIETUPYET IIpa-
BUJIA UX IPUMeHeHUA APYyromy o0beKTy. Ilogo6HBIM 06pasom
IefcTByeT OOJIBIIIMHCTBO KJIACCOB U3 cpennbl AppKit.

Heneraty TpebyeTcsa cChLIKA HA 00HEKT, a 00 bEKTY — CCBLI-
Ka Ha CBOM JieJierar, 4YTo cpasdy ke IPUBOAUT K BOSHUKHOBEHUIO
nukia. Bo uzberxanve mogo0HOM CUTyaruy OOBIYHO PEKOMEH-
IyeTcs MIPorpaMMUPOBATh TaK, YTOOBI 00BEKTHI He COXPaHAIN
cBou geseraThl. Eciiv 06'beKT IepejaeTcsa B Ka4eCcTBe apryMeH-
Ta Mmerony setDelegate:, He06X0AMMO, YTOOHI CCHLIKA HA HETO
COXpaHsAJIach B HEKOTOPOM APYroM O0beKTe, MHAUYe OH OyjaeT
IPeXKAeBPEeMEeHHO Y/ ajIeH.

s aToit nenu B perkume ARC nmerorea fBa BapuaHTa BbI-
0opa: IOMeTUTh TEPEMEHHYI0 9K3eMILIApA KaK _weak mian Kag
__unsafe_unretained. ITepBrIit BapuauT cunuTaeTcs Goee 6e3-
OIIACHBIM, IIOCKOJIBKY OH rapaHTUPYeT HEBO3MOYKHOCTh CO3/a-
HUS BUCSUYEro yYKasaTeJs Ha HeCcyIeCcTBYImui o6bexT. Ilpu
paspyIlIeHnN fAejeraTa nepeMeHHasi 9K3eMILIApa IPUHUMAET
s3HaueHue nil.

TIpuMeHEeHU0 HECTPOrOro yKas3aTeisi IPUCYIU JBA HeLO-
crarka. [lepBrIM n3 HUX sABJIsgeTCA HepeHocumMocTsb. Hecrporue
ykasaresu geiicTByioT B cpene iOS 5, MacOS X 10.7u GNUstep,
HO OHU He (DYHKIIMOHUPYIOT B 60see cTaphix Bepcuax i0OS uan
Mac OS X. BTopbIM HeIOCTATKOM SABJSETCS OBICTPOAEHCTBHE.
Kakasiil 1oCTyI K HECTPOTOMY YKa3aTeJ 10 Peau3yercs yepes
BCIIOMOTATEJbHYI0 (DYHKI[UIO, KOTOPAas IPOBEPsSET, He HAXO-
IUJICS J1 OO'BEKT B IIPOI[ecCce OCBOBOMKISHUS U3 HAMSITH, U CO-
XpaHSeT ero, ecJIii OH BCE eIle AefCTBUTEJIeH, a MHAUYe BO3BPa-
miaeT 3gavenue nil.
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C npyroii cTopoHbI, HeOe30IacHbIe HeCOXPaHIeMbIe yKasa-
TeJIV IPeACTaBIAIOT cO00it 00bIUHbBIE YKasdaTe . OHU JIeTKO J0-
CTYIHBI U AeMCTBYIOT B JI00O0M IieJIeBOil cpejie pa3BepPThIBAHU A
IPUKJIAAHBIX IporpaMM. Ho ux ryiiaBHbBIN HeLOCTATOK 3aKJIIO-
gaeTcda B TOM, YTO OTBETCTBEHHOCTH 34 UCKJIIOUEHIE IIOIIBITOK
IOCTyIa K HUM IIOCJIe TOTO, KaK yKasaTesb 0yJeT 0CBOOOKIEH
U3 MaMATH, BO3JIAraeTcsi Ha CAMOTr0 IIPOrPaMMUPYIOIIEro.

HecTporumu ykasareiasiMu I1ej1eCO00pPasHO MOJIb30BATH-
cA IS OTJIAJKU, a He0e30ImacHbBIMIU HEeCOXPAHSIEeMbIeMU YKa-
3aTeJAMMU — [JISI PAa3BePTHIBAHUS HPUKJAJHBIX IPOTPAMM.
TIpesk e uem OTIIPABIIATH YKA3ATEII0 KaKre-JInub0 COO0IeHus,
cJie[yeT BBECTU OTJIAJ0YHbBIE OII€PATOPHI YTBEPIKACHUS, UTOOBI
IIPOBEPUTDH, UTO OH HE PAaBeH 3HAUEHWIO Nil, U Torga mpu mo-
SABJIEHUU IPOTPAMMHBIX OIIMOOK UX MOXKHO OyzeT o6padorars
Ha OCHOBAHUMU IIOJIYYEHHBIX JaHHbIX, UCKJIIOUUB aBaprIHoe 3a-
BepIIeHNe IPOrpaMMBbl.

Mepexop kK mexaHnsmy ARC

Ecsin Bl HaumHaeTe paboTaTh HAJ HOBBIM IIPOEKTOM B Cpe-
e XCode, mexanusm ARC BrIOMpaeTcA 10 yMOJYaHUIO, U HET
0COOBIX OCHOBaHUIi, 4TOOBI He IMOJb30BaThcAa UM. Eciu xe
BBEI paGoTaere ¢ y»Ke CYII[eCTBYIOI[eil KOJOBO! 0a30il u B Ba-
IIeM IPOeKTe IOJACUET CChLIIOK BBIMOJHIETCS BPYYHYIO, Y Bac
€CTh BO3MOYKHOCTh COKOHOMUTE TPy/J03aTparhl Ha pPasdpabor-
Ky B JOJITOCPOYHOM IEPCIEKTUBE, MePei i K MeXaHu3My aB-
TomaTuyeckoro nozcuera ccblIoK (ARC). Ho nis rakoro mepe-
X0/1a HeJOCTATOYHO OJHOTO JIUIIE IePEKJII0YEHUST KOMIIUIIATO-
pa B IPYTo¥ PeXKUM.

st momo6HOro mepexona B Komnuiasatope Clang mpegocras-
JISIETCSI MTHCTPYMEHTAJIBHOE CPEZICTBO, KOTOPOE IOIBITAETCS IIepe-
nucatb Kox Objective-C, uro6n1 mpumenuts mexaunusm ARC. Ero
MOJKHO BBI3BATh U3 KOMAHIHON CTPOKY C IIOMOII[bIO APTI'yMEHTOB
-ccc-arcmt-check u -ccc-arcmtmodi fy. IlepBsiit u3 HUX 3a7a-
€T PeKUM YBeJIOMJIEHUS O TeX BJIEMEHTaX KOJa, KOTOPbIe HEeJIb-
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351 IPeo0pPa30BaTh ABTOMATHUYECKH, 4 BTOPOI — PEXKUM IIepesa-
nucH (BUIOM3MEHEeHUA) UCXOTHOTO (Paiia B OTCYTCTBUE OIINOOK.
ITO MHCTPYMEHTAJBLHOE CPEACTBO IIePeX0la OKa3bIBAETCS
BIIOJIHE MIPUTOAHBIM JJIA MPOCTHIX mporpamm Ha Objective-C.
OueBHUAHO, UTO OHO, IIPEJKIE BCETO, YAAIAET BCE OTIIPABKHU CO-
oOmrennii -retain, -release u autorelease. Kpome Toro, us
meroza dealloc ygansierca asubiii Bei3oB [super dealloc],
KOTOPBIM BCTABJAETCI KOMIIHUJIATOPOM AaBTOMATHUYECKH.
Mexanusm ARC aBTOMaTHUeCKH OCBOOOKIaeT BCe IIepeMeH-
HbIE 9K3eMILIAPA, IOTOMY BaM IPUIAETCS JIUIIL PeaIn30BaTh
metoz -dealloc moaHOCTBIO A1 OCBOOOKAEHNN IIAMATH, BbI-
nmensiemoit pyukmmeit malloc() mam aHaIOTUUYHBEIM 00Pa30OM.

Ha sameTtKy

Ha camom plene pna ocBo6oXaeHNA nepemeHHbIX SK3emnniapa B Mexa-
Hu3me ARC co3paetca meTtop - . cxx_destruct. 3ToT MmeTog n3HayanbHO
CO3/AaBasCA ANA aBTOMATMYECKOro Bbi30Ba AecTpykTopoB C++ npu pas-
pyweHun obbekTa. lenctene mexaHnama ARC 3aMeTHO OTIMYAEeTCA TeM,
4TO NepemMeHHble 3k3emnnsapa B Objective-C Tenepb 0CBOOGOXAAIOTCA He
110, a nocne 3aBepLieHns paboTbl meToda -dealloc B KopHeBOM Knacce.
Ho 3ayacTyto 3T0 He JOMKHO METb HUKAKOro 3HaYeHNs.

Ecnu BB peanusyeTe COGCTBEHHBIE METOABI ITOACUYETA CChI-
JIOK, BaM mpujerca yaaauTtb ux. OxHoil us HauboJiee pacipo-
CTPaHEHHBIX IPUYHH JJIA 3TOTO CAYIKUT IIPEJOTBPAII[EHNE CIIY-
YafHOro 0CBOGOKICHUA OJUHOUYHBIX 9K3E€MILISIPOB. ITO HE TaK
BaYKHO, ecyiu npuMmeHsercsa mexanusm ARC, mockoiabKy ma-
JIOBEPOATHO, YTOOBI IPOrpaMMHasd OIIMOKA MOTJIa MPUBECTH
K IIPEeKAeBPEMEHHOMY YAAJeHUI0 00beKTa.

Cawmble 0oJibllIe TPYAHOCTH MOI'YT BOSHUKHYTH IIPU IIO-
nbITKe coxpaHuTh ykasareau Objective-C B cTrpykrypax C.
Bo usbesxanne 9TOro IMpoIIle BCEro MOJIb30BAThCA 00beKTaMuU
Objective-C ¢ OTKPBITBIMU MEePEMEHHBLIMU 9K3eMILIIpa. ITO
IMO3BOJIUT KOMIIMISTOPY KOPPEKTHO YIPABJIATD MaMATHIO AJIA
pasMelleHns B Hell 00'beKTa U ero moJjei.
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Wcnonb3oBaume CTPYKTYP, CCHLIAIOIUXCH HA OOBEKTHI
Objective-C, cunrTaercs 6e30IaCHLIM JIXINb IPU WX IIepema-
Ye BHUS3 II0 CTEKY. B 9TOM ciyuyae yKasareau HA O0BEKTHI MO-
ryT GBITH Ge3 0COOBIX 3aTPYAHEHUI OomucaHbl Kak __unsafe_
unretained, mpu ycaoBUHM, UTO OHU OCTAIOTCA AEHCTBUTEb-
HBIMU B BBI3BIBAIOIIEM KOJE.

Tlocite MCIIOIB30BAHUS NHCTPYMEHTAJIBHOTO CPEICTBA IIepe-
xona K mexanuamy ARC HUKaKux CBOMCTB asSign BooOIie He
ocramercsi. OHu GyAyT mepemucadsl Kak unsafe_unretained
uiau weak, B 3aBUCMMOCTH OT TOTO, HOLAEPIKUBAIOTCS JI CJIa-
ObIe CCHLIKH B I€JIEBOI Ccpefie, BEIOPAHHOM AJIs Pa3BEPTHIBAHUA
IPUKJIAJHBIX IporpaMM. Bo3MOKHO, HEKOTOPBIE U3 HUX IIPU-
JIeTCs 3aMEeHNTh cChLIKamu Tuia unsafe_unretained, eciu onn
CJIY’KAT [JISI IPEPBIBAHUS IIPOCTHIX IIUKJIOB, TOTA KaK cjalbie
CCBLIKY CHUJKAIOT, KAK OKA3bIBAETCS, IPOU3BOAUTEIBHOCTb.

NHcTpyMeHTaIbHOE CPENCTBO IMIepexoa IMOIBITAETCA IO
Mepe HeoOXOUMOCTY BCTABUTH ONePAIuY IPUBEJEHUS TUIOB
__bridge, O 3T0 cTOMT TpOBepUTH. TaKkue omepanuu IpUBe-
JeHUS TUTIOB CJIYKAT [JIs1 BBEJEHWS U BHIBEJEHUS 00'bEKTOB U3
Kojna, yupasiasiemoro mexanusmom ARC. B koge Objective-C,
He yupasigemMoM MexaHusMoM ARC, M0XHO cBOOOZHO BBITION-
HATH TaKwue omnepanuu, Kak (void*)someObject, mOCKOJBKY
yKasaTeau Ha 00'bEKTHI B JAHHOM CJIydae SIBJISIOTCS OOBIUHBI-
mu yKasareasamu C, KOTOPBIM MOXKHO OTIIPABJISATE COOOIIEHUS.
B pexxume ARC sTa omepaimusa comep:kaia ObI HeOIHO3HAU-
HOCTH, ¥ TI0O9TOMY KOMIIMJISTOP OTKA3aJiCsA ObI €e BBIMOJJIHSITE,
IIOCKOJIBKY OH He 3HAJI Obl, KAKYI0 UMEHHO CEMAaHTUKY IPUHA-
JIEIKHOCTH 371eCh IPEIIoJIaraeT Brpaxkenue void™*.

WHCTpyMeHTanbHOE CpPeACTBO Mepexoja nepenuweT onepa-
Top (void*)someObject B Buzme omeparopa (__bridge void*)
someObject, HO pe3yabTAT TAKOTO MIPeo00Pa30BAHUS MOMKET OT-
JIMYATHCSA OT IIpeIoiaraeMmoro. Bosee moapo6HO mo00HbIE OITe-
panuy NpuBeeHNs TUIIOB PACCMATPUBAIOTCS HUKE, B paszese
“Bsaumogeiictsre ¢ Kogom C”.



88 Maga 3

ABTOMaTNUECKMN OCBOﬁO)KHaEMbIe nynbl

3 1id returnobject(void)

4 {

5 return [[NSObject new] autorelease];
6 }

7

8 1int main(void)

9 {
10 @autorelease {
11 id object = returnobject();
12 [object retain];
13 }

14 // 3Becb 0B6beKT CTAHOBUTCA HeAeNCTBUTESbHbIM
15 [object release];

16 return 0;

17 }

Mpumep koaa v3 paiina autorelease.m

ITomMmuMo MUKJIOB, HAaUOOJbIlIEe 3aTPYAHEHNE IIPU HOCUe-
Te CChLJIOK BOSHUKAET B KOPOTKIE IPOMEKYTKY BPeMeHU, KOT-
Ia KOHKPETHOM CChLJIKOM Ha cCaMOM JieJie He BiIaJleeT HU OOUH U3
00BeKTOB. B A3biKe C, AeiCTBUTEIBHO, HEIIPOCTO PEIIUTD, Ka-
KOl MMEHHO KOJ, OTBEUAaeT 3a BhIJeJeHNe IIaMATH: BhI3bIBAIO-
MU NJIY BbI3bIBAE€MBI.

B rakux QyHKIUAX, Kak sprintf(), oTBeTcTBeHHOCTE 32 BhI-
IleJIeHMe IIaMATH BO3JIaraeTcs Ha BeI3bIBaroIuii Koxa. Ho, k coxka-
JICHUIO, BBIBBIBAIOIIIEMY KOy HA CAMOM J[eJIe HIUero He M3BeCTHO,
KaKoil UMeHHO 00'beM IaMATU TPeOyeTCA BBIAEIUTh, U TO3TOMY
naHHas QyHKIuA ObLIa momoiHeHa Bepeueir snprintf (), koro-
pasi coo0IIIaeT BLI3BIBAEMOMY KOy 00'beM JocTyITHOM maMmaTu. Ho
¥ 9TO He paspelraeT paccMaTpruBaeMoe 3/IeCh 3aTPYAHEHNE, B CBSI-
34 ¢ 4eM JaHHas QYHKIUA Oblia JAOIOJHEHA ellle OAHOI Bepcu-
eit asprintf(), Koropas M03B0JIAET UMEHHO BEI3LIBAEMOMY KOLY
BBIZIEJIATH HYKHOE IIPOCTPAHCTBO B ITAMSTH.

Eciu Bblge/ieHreM IaMATH 3aHNMAETCA BbI3IBA€MBINA KO/, TO
KaKo¥ IMeHHO KOJ] 0TBeUaeT 3a ee ocBo0oskaenue? ITo-sBugumomy,
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BBIBBIBAIOIINI KOZ. HO TOCKOIBKY OH He IPUHUMAET B 9TOM HUKA-
KOTO YUaCTUsA, TO JIFOOOIT KO, IPOBEPSIOIINI COPa3MEPHOCTD BhI-
soeoBmalloc() u free(), He cMOXKeT BLIABUTD YTEUKY IIAMSTH.

B Objective-C momobHoe 3aTpyaueHue ycyry0JsieTcs B elne
GoJbImedt crernenu. Beib MHOTHE METOABI MOTYT BO3BpAIaTh
BpeMeHHbIe 00beKThI. Tak, ecou BO3BpaIl[aeTCsd BPEeMEHHBIHN
00BeKT, ero HeobxoaquMo ocBoboauTh. Ho eciim Bo3BpaliiaeTcsa
yKasaTeJb Ha IePEMEeHHYI0 9K3eMILISAPa, 3TOTO JeJIaTh He HYK-
HO. MosxHO OB17I0 ObI, KOHEUHO, COXPAHUTH TAKOM yKasaTelb,
HO TOTZa MIPHUIILJIOCH ObI HOMHUTH O HEOOXOIUMOCTUA OCBOGOAUTDH
B OTJI€JIbHOCTH KK bl 00beKT, KOTOPHII BO3BPAIIlaeTCA U3 Me-
TOJa, YTO IIPEBPAIIAeTCs B JOBOJHHO YTOMUTEIHLHOE 3aHATHE.

B xauecTBe BhIXO[[a U3 PACCMOTPEHHOT'O BHIIIE 3aTPyAHe-
HUSA MOJKET CJIYKUTH A8MOMAMULECKU 0c8000KdaemuLil ny..
IIpu oTmipaBKe 00BEKTY coolbIiieHus -autorelease ou mo6as-
JIseTCsA B aKTHUBHBIM Ha MJaHHBIA MOMEHT 9K3eMILIAD KJacca
NSAutoreleasePool. A mpu paspylIeHNH 3TOTO SK3eMILIAPA
KayKIoOMYy J00aBJIeHHOMY K HeMY 00beKTY OTIIPaBJIAETCS CO00-
menue -release.

IIo cymiecTBy, coolOiienue -autorelease ABigeTcA OTJIO-
JKeHHBIM cooliienueM -release. OHO mochLIaeTCa 00BEKTY,
KOTJ/Ia CCHIIIKA Ha Hero 60JbIlle He TpedyeTcs, HO KOe-uTo elle
MOKET MMOHAJ00UTHCA.

Ecnu mcnonbsyercss Kiacc NSRUNLOOP, TO aBTOMaTUYeCKU
0CBOGOKJae MBIl ITyJI 6YAET CO3LaBaTLCS B HaUAJIe KAXK/IOTO I1ara
IUKJIA, & Pa3PYyIIaThCsI — B KOHIIE. JTO O3HAYAET, UTO HU OJUH
BpEeMeHHBIN 00'LEKT He OyZeT paspyIlleH 0 OKOHYAHUA TeKyIIe-
ro mara IukJa. Eciu ke B KoJe co3aeTcss MHOTO BPEMEeHHBIX
00'5EKTOB, TO, BO3MOKHO, IMEeT CMBICJI OPTaHN30BaTh HOBBII aB-
TOMaTUYEeCKH! 0CBOOOKIaeMBbIi ITyJI, KaK IOKa3aHo HUKe.

id pool = [NSAutoreleasePool new];
[anObject doSomethingThatCreatesObjects];
[pool drain];

ObparuTe BHUMaHME HAa TO, YTO B IPUBEIEHHOM BEIITIE (hpar-
MeHTe KOoJa AJIf PaspylLIeHns aBTOMAaTUYEeCKN 0CBOOOMKIaeMOTO
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IIyJia eMy OTIIpaBJisieTcs cooOmenue -drain, a ue -release. Ilemo
B TOM, UTO B pesKuMe “cOopKu Mycopa” coobIienus - release 0y-
YT UCHOPUPOBATHCS JUHAMUUECKOM 6rubimorexoit Objective-C.
A coobmerue -drain B aTom pexkume gaet “cOOpIuky mycopa”
COOTBETCTBYIOIIEE YKA3aHNe, HO He Pa3pyIIaeT IyJI.

B Mac OS X 10.7 xommauusi Apple caesanga aBToMaTAYECKT
0CBOGOXKIaeMble IIYJIbI YACThIO A3bIKAa. IIporpaMMbl, SIBHO CChI-
Jaolrecsa Ha Kiaacc NSAutoreleasePool, cuuraroTcsa HELOIy-
ctuMbIME B peskume ARC, 1 KOMIUIATOP OTKAYKETCS UX KOM-
NUINPOBaTh. B KauecTBe aJbTePHATUBELI MOYKHO BOCIIOJIb30BATh-
ca KoHCTpyKIuei @autoreleasepool. Oua ompezesser 061acThb
MaMsATH, B KOTOPOM aBTOMaTUYeCKN OCBOOOYKIAae€MBbIH ITyJI OyeT
nmetictButesneH. B pesxkume 6e3 npumenenus mexauusma ARC c mmo-
MOIITBIO ATOM KOHCTPYKI[UY OyAEeT BCTABJIEH TOYHO TAKOM JKe KO,
KaK U B IPUBEJICHHOM BbIIIIe (pparmMenTe. A B peKuMe C IpUMeHe-
uueM mexanuama ARC sTa KOHCTPYKITHSA ITO3BOJIUT BCTABUThH BbI-
30BbI (pyHKIMT Objc_autoreleasePoolPush() u objc_autore-
TeasePoo1Pop (), BEIIOJHAOIIME AaHAJOIUYHEIE JeiCTBUA.

an/IMEHeHI/Ie aBTOMaTN4veCcKun OCBOGO)Kp,aeMbIX
KOHCTPYKTOpPOB

4 + (id)object

return [[[self alloc] init] autorelease];

}

~N o v

Mpumep koga n3 parna namedConstructor.m

Kak ymomuHaIoCh BbIlIE, JJId 00BEKTOB, CO3JaHHBIX C IIO-
MOIIbI0 coolmmenus +alloc, momcuer cOXpaHsaeMBIX CCHLIOK
paBeH eguHuIle. B camom zeie, Bce 06beKTHI CO3JaI0OTCA C UC-
XOJHBIM YHCJIOM CCBLIOK, PABHBIM €IHNHUIIE, HO 00BLEKTHI, CO3-
JaBaeMble C IIOMOIIbI0 MMEHOBAHHOT'0 KOHCTPYKTOPAa, HAIIPHU-
Mep +StringwithFormat: uau +array, ABIAIOTCSA TAKIKe aBTO-
MATHYECKHU OCBOOOIKJAEeMBbIMH.
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CospmaBasi OOBEKT C IOMOIIBIO OLHOIO U3 3TUX MEXAHN3MOB,
eMy HeoOXOZUMO OTIIPABUThL COODIIeHne —-retain, eciau Tpedyer-
cs eT0 COXPaHUTh, 4 MHaUe OH OyZeT yOpaH BIOCJEACTBUH “cOOp-
IIUKOM Mycopa” IpHU paspyIleHny aBTOMATHYECKN OCBOOOKIae-
MOTO ITyJIa.

9TOo corjalleHre BaXKHO COOJI0AATh B COOCTBEHHBIX KJac-
cax. Beap ecsim KTO-HUOYIb APYTOi CO3AACT SKBEMILIAD OJHO-
r'0 U3 BaIllUX KJIACCOB C IIOMOIILI0 MMEHOBAHHOI'0 KOHCTPYKTO-
pa, OH BPAJ JIU IOCUUTAET ce0a 00A3aHHBIM COOGCTBEHHODYU-
HO 0CBOOOKAATH er0. TUIHMYHLIN NMEeHOBAHHBIN KOHCTPYKTOD
IOJIKEeH BBIMJISAAETh MOJ00HO KOHCTPYKTODPY, KOA KOTOPOTO
MPUBEJEeH B HAUAJIe 3TOr0 pasjesa.

O6paTuTe BHUMaHUE HA TO, YTO 00beKT self B Takom KoH-
CTPYKTOPE OyAeT KJIaCCOM, IIOCKOJBKY B HEM MCIIOJIb3YeTCA Me-
oz Kjaacca. Ormnpasiiasa coobmenue +alloc oobexty self, a me
Ha MM CaMOT0 KJIacca, 9TOT METO/| aBTOMATUYECKHU MOYKeT pa-
00TaTh C IMOAKJIACCAMU.

ITpu ucions3oBanuu mexauusma ARC atu corsamnteHus Gop-
MaJIn30BaHLI B cemeiicmaeax memodos. MeTopl, iMeHa KOTOPBIX
"HaumHawoTesa Ha "alloc”, "new", "copy" mam "mutableCopy",
BO3BPAIIAIOT 81A0CI0UYI0 CCHLIKY, T.€. CCHLIKY, KOTOPAs JOJIK-
Ha OBITH 0CBOOOYK/EHA, €CIN ee He HYKHO COXPaHATh. [{pyrue
MEeTOIBI BO3BPAIIAIOT He 8.1a0ei0uLy10 CCbLILKY, KOTOpas aBToMa-
THUYECKU OCBOOOIKAETCS MJIN JKe COXPAHAETCS B [PYIOM MECTE C
rapauTueii, 4To oHa He OyIeT 0cBOOOKIeHA.

ABTOMaTNyeckoe OCBOGO)KAEHI/IE 00beKkTOB

B MeToAaX A0CTyna
34 - (NSString*)stringvalue
35 {

36 return [[string retain] autorelease];
37 }

Mpumep kofa 13 parna ivar.m
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Eite onHo pacmpocTpaHeHHOE 3aTPyAHEHNE, BOSHUKAIOIIEe
IIPU IIOJiCUeTe CCHLIIOK U CBSBAHHOE C €T0 peayim3alveil B cpe-
ne Foundation, cocrout B ToM, 4TO 00'BEKTHI, HA KOTOPBIE Jie-
JIAIOTCS CCBIJIKU TOJIBKO B CTE€Ke, OOBIYHO He COXPaHSIIOTCS.
HonycTuMm, nMeeTcs CaenyIOMIUA KOI:

NSString *oldstring = [anObject stringvalue];
[anObject setStringvalue: newString];

Ecau meron -setStringvalue: peaansoBaH Tak, KaK Ipej-
I0JIArajIOCh PaHee, STOT KOJ IIPUBEAET K aBAPUHMHOMY 3aBep-
IIIeHUIO0, IIOCKOJbKY O0'beKT, Ha KOTOPBIM YKa3bIBAeT CCHLIKA
oldstring, Gyzer yaajeH mocje yCTAHOBKY HOBOI'O CTPOKOBO-
ro 3HayeHus. B aToM, COGCTBEHHO, 1 COCTOUT PACCMAaTPUBaeMoe
31ech 3aTpyaHeHre. Ero MoKHO paspeliuTsh ABYyMsA CIiocoba-
MU, IpudYeM 00a IoApas3yMeBaoT IPUMeHe e aBTOMAaTUYeCK U
0CBO0OKJaeMbIX IyJioB. IlepBbIii 13 HUX COCTOUT B AaBTOMATHU-
YeCKOM OCBOOOKIEHUU CTAPOT0 3HAUEHUS IIPU YCTAaHOBKE HO-
BOT'0, & BTOPO — B OomIpezeaeHun Mmeroga -stringvalue, npu-
BEeIEHHOI'0 B IPUMepe KoJa B HaUyaJjie 9TOro pasjiesa.

Ho B 11000M ciiyuae rapaHTUPYeETCS, YTO CUMBOJIbHASA CTPO-
Ka He 0yeT caydaiiHO paspyliieHa B pe3yJIbTaTe KaKuX-HuOyIb
IelcTBU, BLIMOJHAEMbIX 00beKkTOM. EIlle oquH pacmipocTpa-
HEHHBIN CII0cOo0 COCTOUT B 3aMeHe COOOIIeHus —-COpYy coobIre-
HEeM -retain. 9To MmojesHO AeaaTh B TOM CJIydae, eCJIU Iie-
peMeHHas 9K3eMILIApa MOKeT ObITh m3aMeHAeMou. Eciiu oHa
HeusMeHAeMasd, TO coodIleHne -Copy O6ygeT PABHOSHAYHO CO-
ob6mieHuIo -retain. A eciu oHa Bce »Ke U3MeHsAeMas, TO BbI3hI-
BAIOIUH KOJ IOJYUYUT 00'bEKT, KOTOPBINA He OyAeT N3MEHAThCS
B pe3yJibTaTe OTIPAaBKU APYTUX COOOIIEHUH TaHHOMY O0BEKTY.

MNoppepkKa aBTOMaTMUeCKon “c6opkn mycopa”

0 $ gcc -c -framework Cocoa -fobjc-gc-only
collected.m
1 $ gcc -c -framework Cocoa -fobjc-gc collected.m
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B Bepcuu Mac OS X 10.5 komnauusa Apple BHegpuiaa B
Objective-C mogmep:xKy aBTOMaTHUYECKON “c60pKu mMycopa”.
9TO HOBOBBeJEHIE IPU3BAHO O0GJIETYUTH KU3Hb IPOTPDAMMU-
pyrommum Ha Objective-C, HO 3ayacTyi0 OHO IPUBOAUT K CHU-
JKeHUIO IIPOU3BOAUTEIbHOCTH. B “cOopIuke Mmycopa”, mpes-
JI0KEeHHOM KoMIaHuel Apple, UCIIoab3yeTcss HeMaJIbli 00 beM
OHepaTI/IBHOﬁ IIaMATHU OJIA OTCJIEXHNBaAHNA aKTUBHBIX CCHIIIOK,
a cJIeZ0BaTeJbHO, 9TOT MEXaHU3M yIaJIeHus O0'beKTOB U3 Ia-
MATU HE JOCTYIIeH OJId IIPMMEeHEeHNUA B M061/I.TILHLIX Te.TIe(IJOHaX
iPhone. Kpome Toro, aBromaTtuueckas “cOopxa mycopa”’ He
moaaep:kuBaercA B mpesxkHux Bepcuax Mac OS X, a B GNUstep
HMeeT JIUIIb OTPAHUYEHHYIO IIOAEPIKKY, X1 IIO3TOMY IIPU HAIIN-
CaHUY IEPEHOCUMOTO KO/[a ee caeayeT n3derars.

Eciu cKoMOIuaInpoBaTh KOJ B peskuMe “cOopxku mycopa”,
BCe coolImeHus -retain, -release u -autorelease 6yayT mpo-
UTHOPUPOBAHBI. [ KayKI0H omepanuy IPUCBAaUBAHUA B 06-
JIACTHU MaMATH, OTBOAUMOMH MO “Kydy”’, KOMIUJISATOP aBTOMAa-
TUYEeCKU BCTABUT 00PAIlleHNUA K COOTBETCTBYIOIIIUM (PYHKITUAM
BO BpeMs BBITIOJIHEHUS KOJA.

Onsa ncmonbp3oBaHma “cOOpIimKa Mycopa” KoJ TOJIMKeH
OBITH CKOMIIMJIMPOBAH CO CPEACTBAMU IMOAAEPIKKY JaHHOTO Me-
xaHuaMa. Biarogaps asromy obecriednBaeTcsa BCTaBKa odpare-
HU K Habopy QYyHKIIMIT, KOTOPHIEe B MCIOJHAIOMEH cpege Mac
0OS X 00BABIAIOTCS B 3ar0JI0BOYHOM (paitie objc-auto.h mia
JI000¥ omeparuu IprucBanBaHUA B 00J1aCTH TaMATH, OTBOSHU-
Moit mog “ryuy”.

9Ty GYHKIUU TapaHTUPYIOT OCBEIOMJIEHHOCTE “cOOPIIN-
Ka Mycopa” o 3amucu B IaMsaTh. Bes aToro HeJb3s 000MTHCH,
TOCKOJIBKY “cOOpIMUK Mycopa”, mapajieIbHO BBIIOJTHAEMbIH
B (h)OHOBOM IIOTOKeE, OyAeT yAaasaTh 00beKThI, eCJI He 00HapY-
JKUT OOJIbIlIe HUKAKUX CCBLIOK Ha Hux. “COopiimk mycopa”
[OJI3KEeH OBITH YBEJOMJIEH 0 MOAU(MDUIIMPOBAHHBIX YKA3aTeIAX,
B IPOTUBHOM CJIy4ae OH MOYKET CJIyUaiHO YIAJIUTh O0BEKT, Ha
KOTOPBIH OBbLIa TOJIBKO YTO CO3/[aHA CCHLIKA.
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CKOMIOIUINPOBATH KOJ B PEKUME “cO0pPKU Mycopa” MOKHO
nByms criocobamu. Eciu Kox KOMOMINPYETCs C mapaMeTpoM
KoMaHgHOM cTpoku -fobjc-gc-only, B mem GyzeT moaaepsxu-
BaThCA TOJBKO “c60opKa mycopa”. Ecau jke KOMIUIAIINA Koaa
BBIIIOJIHAETCA € IapaMeTpoM KOoMaHIHOU cTpoku -fobjc-gc,
B HEeM Oy/[eT MOAJePyKUBATh KAaK MO/CUET CChLIOK, TAK U aBTO-
MaTuueckas “c60opka Mmycopa”, 4TO yAOOHO AJA KOMITUISAIIUN
uHTEerpupoBaHHoi cpeasl. He cieayer, ogHako, 3a661BaTh 0 10~
0aBJieHUY BBIBOBOB -retain u -release B HyKHBIX MeCTax Ta-
KOI CpeJibl, XOTS ee M0JIb30BaTe I CMOTYT 3aT€M IIPUMEHSATH ee
Kak co “cOopKoii mycopa”, Tak u 06e3 Hee.

110 O0BJC_EXPORT BOOL objc_atomicCompareAndSwapGlobal(
id predicate, id replacement, volatile id *
objectLocation)

111 __OSX_AVAILABLE_STARTING(__MAC_10_6,

__IPHONE_NA) OBJC_ARC_UNAVAILABLE;

112 OBJC_EXPORT BOOL
objc_atomicCompareAndSwapGlobalBarrier(id
predicate, id replacement, volatile id *
objectLocation)

113 __OSX_AVAILABLE_STARTING(__MAC_10_6,

__IPHONE_NA) OBJC_ARC_UNAVAILABLE;

114 // aTomapHoe OOHOB/IEHWE NepemMeHHOW 3K3emnaspa

115 OBJC_EXPORT BOOL
objc_atomicCompareAndSwapInstancevariable(id
predicate, id replacement, volatile id *
objectLocation)

116 __OSX_AVAILABLE_STARTING(__MAC_10_6,

__IPHONE_NA) OBJC_ARC_UNAVAILABLE;

117 OBJC_EXPORT BOOL
objc_atomicCompareAndSwapInstancevariableBarrier
(id predicate, id replacement, volatile id *
objectLocation)

Mpumep koga n3 ¢aiina objc-auto.h
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B3aumogenctBue c kogom C

B pexxume “cO0pKu Mycopa” MOMKHO IIPOCMOTPETH He BCIO
namaTh. Bes mamaTs, Beigeasemas Gyuxmuei malloc(), mia
“coopiiuka Mmycopa” HegocTymHa. Eciu ykasaTenb Ha 00BEKT
mepegaeTcsA B KauecTBe mapamerpa tuma void* pyurmuu C, Ko-
TOpas 3aTeM COXPAHsIeT ero B 06JIaCTU IMaMATH, BbLAEIIEeMON
dyurnumeit malloc(), aTa naMATh CTAHOBUTCS HELOCTYIIHOM
Ias1 “cOopIiuKa Mycopa” u MOJKeT ObITh OCBOOOXKIeHA JasKe B
TOM CJIy4ae, ecji Ha Hee €CTh CChLIKHU.

B pe:xume ARC xomnuasaTop OyaeT aBToMaTUdecKu odpa-
0aTeIBaTh yKAa3aTeJu, XPAHSAIIUeCcd B CTeKe WM B IIePeMeH-
HBIX 9K3EMILISIPa, HO OH He CTAHEeT OTCJE)KUBATH YKA3aTeJn
B CTPYKTYDPaX WU JIIOOBIX APYTUX KOHCTPYKIIUAX, 00'bABIIEH-
HBIX IBHBIM 06pasoM Kak __unsafe_unretained.

Kaxk nmpaBumo, 1o coxpanenusa o0beKTa B “Kyde” eMy IIOCHI-
JlaeTcsi coolieHue -retain, Ho B pexume “c60pKu mycopa” aTo
HUYEero He Aaer, a B pesxkume ARC BooG1iie 3amnperierHo. Bmecto
3TOTO CJIEAYeT BOCIOJIb30BaTheA (hyHKIMer CFRetain(), B Ko-
TOPOH KOJIMUYECTBO CCHIIIOK Ha O0BEKT HHKPEMEHTHUDPYETCS He-
3aBHCHUMO OT TOT'0, AKTUBEH JIX “cOOPIIUK Mycopa”. ATOT c6op-
UK OCBOOOKIAeT 00'eKTHI U3 IIaMATU TOJBKO B TOM cJyuae,
€CJIN KOJINYECTBO CCHLJIOK HA HUX PAaBHO HYJIIO0, HO OH HE CIIOCO-
6eH HaXOAUTDh CChLIKYM Ha HUX B OTCJIEKMBaeMoO# ob6JiacTH ma-
MATYU. 3aBEPIIUB OIEPAI[NY CO CCHLIKOM, KOTOPas HAXOLUTCH
BHe 00J1acTu JeiicTBUs “cOopIiiuka Mmycopa’”, ciaeayeT BbI3BaTh
dpyuxmuio CFRelease().

Mexanusm ARC mpegocraBisgeT 60jee Pa3BUTYIO MOJEJD
IaMATH AJIs TOA00HOTO poja onepanuii. SIBHbIe omepaIuu Ipu-
BeleHUA TUIIOB YKasaTejel Ha 00beKThI K APYTUM THUIIAM YKa-
3areJieii 60JIbIlle He JoNycKalTcda. X HeoOX0quMo 3aMEeHUTD
omepanuaMu CMbLK080YHO20 npusedenus munos. Paccmorpum
CJIEAYIOIIYIO CTPOKY KOZa B perxkume 6e3 MpuMeHeHUs MeXa-
ausma ARC:

void *aPointer = (void*)someObject;
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ITpu BeImOTHEHMU 3TO# CTPOKU Koza B peskuMe ARC us or-
CJIeKMBAeMOT0 yKas3aTes ObLI ObI cOPMUPOBAH HEOTCIEIKIU-
BaeMbI# yKasaTejb, UTO BPAM JU OBIIO OBbI JKelaeMOIl IeJIbI0
IaHHOI omepariuu 6e3 0coObIX Ha TO MpUYuH. M3 3TOTO 1MOJI0-
"KeHUSI NMEIOTCS TPU OCHOBHBIX BbIxoa. [IepBoIil ©3 HUX Uarlie
BCEro IPUMEHAETC IJIsI CTeKOBBIX IIePeMeHHbIX, T.e. IepeMeH-
HBIX, YKa3bIBAIOIINX HA Te 00bEKThI, HA KOTOPbIEe TOUHO MMe-
IOTCS CCBLIKY B IPYTUX MecTax Koza.

void *aPointer = (__bridge void*)someobject;

B aT0#1 cTpOoKe KOJa BBIMOJIHAETCS ONepalus IPUBEIeHUs
TUTIOB 6e3 mepefaun Ipas BiaageHuA. Eciu Bce oCTalbHbBIE CCHLI-
Ku Ha 06beKT SomeObject 6yayT ymanensl, To aPointer craner
BUCSAYMM yKasaresneMm. Eciu »xe ykasaTeab tuma Void* o6osHa-
YaeT KaKoe-TO Jpyroe MecTo B “Kyde”, rie JOJKHA XPAaHUTHCI
BJIAZIEIONAS CCHLIKA HA 00BEKT, B TAKOM CJIyUae CJIeyeT BBIIIOJI-
HUTH CTHIKOBOUHOE IIPUBEICHIIE TUIIOB C COXPAHEHEM.

void *aPointer = (__bridge_retained void*)
someObject;

ITpu BBITTOJTHEHUHU 9TO¥ CTPOKHU KOJA OMMHOYHAS BJIAIEIO-
masa CChLIKA OyZeT BHIBEEHA M3-I0J KOHTPOJIA CO CTOPOHBI
mexanusma ARC. 9To npubIn3uTeJI-HO pABHO3SHAUHO OITPaBKe
coolmrenus -retain o6bexTy someObject mepen ero coxpame-
uuem. Eciin sxe Hanucats nmpocto (__bridge_retained void*)
someObject Ges omepaTopa IpUCBANBAHUS, TO KOMIUJISATOD I10-
JIYUNAT YKA3aHNEe COXPAHUTDL 3TOT 00BLEKT, Yero PeKOMEHIYeT-
cdA us3beraTs B MpaKkTHUKe mporpamMMmupoBanua Ha Objective-C.
BrimosiHAs o0paTHOE MPUBEIEHNEe K TUIY YKasaTeasa Ha 00b-
€KT, CJIeIyeT BOCIIOJIb30BAThLCS MPOTUBOIIOJIOKHOM omepauei,
KaK ITOKa3aHo HUXKE.

id anotherobjectPointer = (__bridge_transfer
id)aPointer;
aPointer = NULL;

B sToM ciryuae Biiaferomias CChLIKA IepefaeTcs IO KOH-

TpoJsib MexauusmMy ARC. U Teneps oH OyzeT oTBeYaTh 3a OCBO-
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6o:xIeHNe 00bEKTa, O UeM BAaKHO MOMHUTH IPU OOHYJIEHUU
ykasarend C. Ecau ke BIaJeHune yKasarejeM He Iperojara-
eTcs, CJIeLyeT BOCIOJIb30BATHCA IIPOCTHIM CTHIKOBOUHBIM IIPH-
BeleHueM TUIOB __bridge.

MNpepacTaBneHe o pa3pylleHnn 06beKTOB

3 @interface Example : NSObject
{

void *cPointer;

id objectPointer;

@end

@implementation Example

10 -(void)finalize

11 {

12 if (NULL != cPointer) { free(cPointer); }
13 [super finalize];

4
5
6
7 1
8
9

14 }
15 (void)dealloc
16 {

17 if (NULL != cPointer) { free(cPointer); }
18 #if !|_has_feature(objc_arc)

19 [objectPointer release];

20 [super dealloc];

21 #endif

22 }

23 @end

Mpumep kopa n3 dpaina dealloc.m

HVmeroTcsa Tpu MeTO[a, KOTOPbI€ BHIBLIBAIOTCSA B IIPOIEC-
ce paspylleHus 00beKTa (B 3aBUCHUMOCTH OT KOHKPETHOI'O pe-
sxuMa paborsr). OguH U3 HUX, MeTon - .CxX_destruct, Bcer-
Ila BRI3LIBaeTCS JUHaMU4ecKoll oubanorekoil Objective-C s
0CBOOOXKIEHNS ITIAMATH, 3aHNMAEMOI1 ITOJISIMU, 38 OUNCTKY KO-
TOPBIX OTBEUAET KOMIMJIATOP. B 9TOM MeTo/e MCIIOJIb3YIOTCS
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00beKThI C++ B peskume Objective-C++ u ykasareau Ha 00beK-
761 Objective-C B pexxume ARC.

IByms npyrumu asasoTea metoasl -finalize u -dealloc.
B pe:xume “cO0pKu Mycopa” Ajist 0CBOGOKIEHUA CChLIIOK HA 00'b-
exThl Objective-C mesiaTh HUUEro He HYIKHO, HO IO-TIPEIKHEMY
Heo0X0AUMO 0CBOOOIKIATH JIIOObIE PeCypChl, KOTOPbIE HEe HAXO-
IATCA IIOJ yIIpaBjieHueM “coopiquka mycopa”. K uucay momo6-
HBIX ONEPaIUil OTHOCATCA 3aKPBITHE NECKPUIITOPOB (DaiijioB,
0CBOOOIKIeHNE MMaMATH, BbIAeaseMon pyaxmmei malloc(),
u up. Ecan Kiaace comeps:KuT ImepeMeHHbIe 9K3eMILIAPa, KOTO-
pBIM TpebyeTcs IMoJ00HOTO PoAa 0CBOOOIKIeHEe PECYPCOB BPyU-
HYIO, B TAKOM CJIydae cieayeT o0baBuTh meton -finalize.

Ha sameTtKy

“CoopLMK Mycopa” 06bluHO Bbi3biBaeT MeToabl -finalize B cneumans-
HOM MOTOKe OUYMCTKM. ITO 03HayaeT, yto metofbl - inalize gonxkHbl 6biTb
noToko6e3onacHbIMU. ECNn >ke OHW ccbinaloTcs Ha rnobGanbHble pecypcbl,
TO CnegyeT NPYHATL Mepbl MPOTUB BO3HUKHOBEHNSA COCTOSIHNA FOHOK.

Ecsou BBl He moJsbadyeTech ycayramu “c60pIIuKa Myco-
pa”, BaM cieayeT IPOU3BOAUTEL OUMCTKY B MeToxe -dealloc.
Cozep:KrMoOe 9TOT0 MeTOoZa 3aBUCUT OT TOTO, IIOJIb3yETECh JIU
BeI Mexanusmom ARC. ITo rpagunuu merons ~dealloc cogep-
JKaT OTIPABKU COOOIeHuil -release KaM /a0l IepeMeHHON K-
3eMILIAPA, 00BABIEHHON B Ki1acce. Eciiu :xe npuMeHAeTCA Me-
xarusM ARC, oHE He 0043aT€JIBHBI, IOCKOJIBKY 3TOT MEXAaHU3M
0CBOOOAUT JIFOOBIE BJIAJEIOIe CCRIIKN HA 00beKThI B METO/Ie
-.cxx_destruct, a Bam ocTaHeTCA JIUIIL OYUCTUTH HEOO'BEKT-
HbIe IePEeMeHHbIe 9K3eMILIAPa B MeToze -dealloc.

Kak B perxxume “c60pKu Mycopa”, Tak U B PYYHOM DEXKU-
Me COXpaHeHUs/0CBOGOMKIEHNA CChLIOK coobImenue retain/
release ciemyer mepeciaTh CYIEPKJIACCY, BBI3BAB METO[
[super dealloc] mau [super finalize]. B pexume ARC BbI-
30B -dealloc B sBHOM Bu/e He paspeleH. BMecTo HEro Mexa-
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uusMm ARC Bcrasut Bui3oB [super dealloc] B Konme meroga
-dealloc B 1:060M HEKOPHEBOM KJIacce.

Cienyer umMeThb B BUAY, UTO IIPUMeEpP KOAA, MIPUBEAeHHBIN
B HauaJjie JTaHHOTO pasfesia, HeCKOJbKO YCI0KHeH. B peaabHOM
KOJie BPSAJ JIU IMTOHAZ00UTC MoAaepKuBaTh ob6a pexxkuma: ARC
¥ PYYHOTO COXPaHeHMs1/0CBOOOKAeHUA cChLIOK. Ho 00a pesxu-
Ma MOTYT B3aMMOJEHCTBOBATh B OJTHOI U TOU JKe IporpaMMe.
EnuHCTBeHHOM MPUYNHON JIA peajusaluy pexumMa 6es3 mpu-
meHeHus mexanusma ARC mMoskeT OBITH JKeJlaHue TOAIePiKu-
BAThb YCTAPEBIIINE KOMINIATOPEI.

anIMEHEHI/Ie CnabbiX CCbINIOK

4 __weak id weak;

5

6 1int main(void)

7 {

8 id obj = [NSObject new];
9 weak = obj;

10 obj = nil;

11 objc_collect(OBIC_FULL_COLLECTION);

12 fprintf(stderr, “Weak reference: %p\n", weak);
13 return 0;

14 1}

Mpumep koga n3 dpaiina weak.m

OpHOI U3 caMbIX 3aMeUaTeJbHBIX 0COOEHHOCTEeN peainsa-
nuu Komaunueit Apple npormecca “c60pku Mycopa” ABJIsSeTCA
00HYyleHUe caalbblx CCbl0K. YKa3aTeln, He COXPAHAIIeCT
MIPUHYIUTEJLHO, B foKyMeHTaruu Ha Objective-C, cocrasien-
HOIi ellle 0 BHeAPeHud “cO0pKU Mycopa’”, 4acTO Ha3bIBAIOTCA
HecmpozuMu, 8 COOTBETCTBYIOIINE CCBLIKU — caabvimu. OHn
MIPeICTAaBJISIOT CO00M CCHLIKM, KOTOPBIM Pa3pelraeTcs PO o-
2KaTh CYIIIeCTBOBaHUE II0 3aBEPIIIEHUU CPOKA JeHCTBUI 00'beK-
Ta. K coxxasieHunio, He CyIecTByeT aBTOMaTHUYECKOTO ciiocoba,
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YBELOMJISIOIIEr0 O TOM, SBJISIFOTCS JI OHU BCe ellle [eHCTBU-
TeJIbHBIMU.

Cnabble CCBIIKM OKa3aJNCh HACTOJIBKO IIOJIESHBIMU MAJIS
“cO0pKU Mycopa”, YTO OHU [0 CUX IOP MOAIEePKUBAIOTCA B Me-
xaHusMe ARC, X0Ta 1 ¢ TOMOIIIBI0 HEMHOTO APYTOI CEMaHTUKU.
A B peanuzamuu mexanusma ARC, mpenocraBisiemMoii A1 o0paT-
HOU COBMECTHMOCTH, CJIa0bIe CChUIKY He MOAIePIKUBAIOTCS, U II0-
9TOMY Ha UX OTPaHMYEHHOE IprMeHeHMe B MexaHuaMe ARC Mmosx-
HO PaCCYMTHIBATH TOJILKO B €I'0 PeaIn3anuy Ha miaTdopMax KOM-
naunu Apple, Haunnas ¢ Bepcun Mac OS 10.7 wam i0S 5.

Ha sameTtKy

Cnabble cCbikn B cpene C noacyeTomM CCbUIOK, Hanpumep npu ncnonb-
30BaHUWN generaTtos, 06blUHO NPUMEHAIOTCA ANA yAaneHnA UMKNOB COo-
XpaHeHuA. 3TOro He HY>KHO AenaTtb B cpefe C otcieXnBaHNeEM CCbUIOK,
nosTomy anAa yKa3aTene|7| Ha fgeneratbl U Be3ae, rae MoXxet 06pa3OBaTbCF|
LMK COXpaHeHUA, AONYCKaeTCA NoN1b30BaTbCA CTPOrMMM CCbsIkaMin.

O0BLABUB yKas3aTesb Ha 00beKT Kak __weak, BBI mosyyaere
00HyIsIeEMYIO c1a0yio cchlIKy. OHA He yuuThIBaeTcA “cOOpPIIu-
KOM Mycopa”, KOrZja Hy»KHO OIIPeNe/INTh, ABISAETCA JIU O0BEKT
Oo-TIpe;KHEMY aKTUBHEIM, 4 CYETUNK CCBIJIOK Ha 3TOT O0BEKT He
MHKPEMEHTUPYETCS IPYU BLIIOJHEHNN IIPUCBANBAHNA B PEIKU-
me ARC. Ecau Bce CCHIIKY HA 00BEKT ABJISIOTCA CJAA0BIMM, OH
MOXKeT OBITh pa3pylleH. IIpu moce yoieM CUNTHIBAHNA CJIa-
OBIX CCBLIOK Oy/IeT BO3BpallleHo 3HaueHue nil.

Cnabble CCHIIKY Yallle BCero MCIIOJIL3YIOTCA B CBA3HU C yBe-
pomieHuAMU. OOBIYHO cj1a0asd CChLIKA HA O0BEeKT U OTIIPABJIA-
eMbIe eMy COOOII[eHNsI COXPAHAIOTCS A0 TeX IOop, IOKa I'Ie-TO
B IPYT'OM MeCTe KOJa CYIIeCTBYeT APYras CCHLIKA HA 3TOT 00h-
eKT, a B JaJbHelIlIeM MOKHO peajn30BaTh ero aBToMaThde-
CKOe 0CBOOOXKIeHME.

B macTosmee BpeMs B cocTaB cpeibl Cocoa BXOAUT He-
CKOJIbKO KOJIJIEKIIN, KOTOPEIE IIO3BOISAIOT COXPAHATE Caa0ble
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cculIKM. B Gosiee crapbix Bepcusax cpenasl Foundation mpemo-
CTaBJSIOTCS Takue Hempospaunsie Tunbl C, Kak NSMapTable
u NSHashTable, a Taksxe Ha6op pyurnuit C qj1a UX IpuMeHe-
HUSA. 3T UHTEeP(deichl Bee ele JOCTYIHLI, HO B Bepcuu 10.5
paspaborunkm; n3 KommnaHuu Apple mpeBparuiu o6a yKasaH-
HbIX Tuna C B KJIacCHI.

Tun NSMapTable mpezacrasiasieT co6oit 06001meHHEYI0 hopMy
Tuna NSDictionary, KOTOPBIM MOKHO MCIIOJIb30BATh [JJIA XPa-
HEeHUs JIIOOBIX TUIIOB AJNHOM ¢ YKasaTeb B KauecTBe 3HAUCHUI
uau Kiaoueit. B pexxume “c6opxu mycopa” Kiaacc NSMapTable
MOYKHO HCIOJIb30BATH VI XPaHEHUs Pe3yJbTaTOB Ipeodpa-
30BaHUA TUIIOB B CTPOTrHEe MUJIX HECTPOruve yKa3aTeJIn Ha 06'1:'
eKTbI, M1 00paTHO. ITO IMOJE3HO AJA BBITOJHEHUS TaKUX Meli-
CTBUI, KaK Ilepefadya yBeJIOMJEHUH 13 IIeHTPA YBeAOMJIEHUN
tuma NSNotificationCenter, 4To6bI 06BEKTHI MOKHO OBLIO
co0paTh B TO BpeMs, IIOKA OHMU €I1le 3aPEeruCTPUPOBAHBI JJIs I10-
JIy4eHUs YBEJOMJIEHU, a 3aTeM aBTOMATUYECKU YIAJIUTH U3
9TOrO IEHTPA IOCJIe IOJTYUeHN YBeAOMIeHHA.

B npumepe, IpuBeeHHOM B HaUaJie 9TOTO Pa3mesa, AeMOH-
CTpUpyeTCcsa cymiecTBeHHOe oTanune pexumMoB ARC u “c6op-
Ku Mmycopa”. Ecaiu CKOMIIMIMPOBATh W BBIIIOJHUTD 9TOT KOJ B
pe:xuMe “cO0pKU Mycopa”, TO HAa 9KpaH OyIeT BLIBEJEH aipec
o0wekTa. [lesio B TOM, UTO, IPOCMATPUBAA CTEK, “COOPIITUK MY-
copa” o0Hapy:KMBaeT yCTapeBIiIie BpeMeHHbIe JaHHbIe.

A Bpesxume ARC ymoMAHYTEHI BhIIIIE KO OyAET BCET1a BBI-
BOAUTH Ha 9KPaH HyJeBoe 3HaueHMe. Mexanusm ARC, B oTin-
yue oT “cO0pKU Mycopa”, MOJHOCTRHIO JeTepMUHUpPOBaH. B pe-
3yJIbTATe MPUCBANBAHNS 3HAUCHUA Nil CTpOroMy yKasaTesio
YMEHBITAeTCA HA €QUHUILY KOJUUYECTBO CCHLIOK HA O0BEKT U
VHUINAPYETCs Ipoliece 0cBoOoKaeHus pecypcoB. Hecrporuit
yKasareyb OOHYJISgeTCS A0 Hauaja mpolecca 0CBOGOMKAEHMS,
YTO rapaHTHUPYET ero HyJjeBoe COCTOAHNE HAa MOMEHT BBIIIOJIHE-
ausa pyaxouu fprintf().
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BbigeneHne NpocMOTpeHHON NamaTn

15 1id *buffer =

16 NSAlTlocatecCollectable(
17 10 * sizeof(id),
18 NSScannedoption) ;

Mpumep kopa u3 dpaina gc.m

Eciu maMsaTh pacmpefessiercsi ¢ IIOMOINLI0 (QPYHKIIUHU
malloc(), oHa cTaHOBUTCA HELOCTYIIHOM AJIsA “COOPIIUKA MY-
copa”. 9To MOXKeT BBLI3BATh M3BECTHOE 3aTPyAHEHUEe, eCJIu
norpebyeTcs, HAaIpUMep, BOCIIOJb30BATHCA KOHTEHHEPOM,
nomobHbIM MaccuBy C, comepskalneMy o0BbeKTHI. MBI yike
paccMaTpuUBaJu OOUH CIIOCOO BBIXOZA M3 IOMOGHOTO 3aTPY/I-
HeHHudA. B yacTHOCTH, MOXKHO BbI3BATh QyHKIMIO CFRetain()
I o0beKTa, KOTOPBIA TpedyeTcA COXPAHUTh, a (PYHKI[UIO
CFRelease() — mas cTaporo sHadyeHus, IOCJe Yero IIOMEeHATh
UX MEeCTaMMu.

ITO He UAeaJbHbBINA, HO BIIOJHE Pa00TOCIOCOOHEBII CII0CO0.
Hpyroi cnocod cOCTOUT B BbIAEJIEHUN 00JIACTH HaAMATU U3 pe-
3epBa “cOopinuka mycopa”. s aTol meau cayKut GyHKIUa
NSAllocatecCollectable(), ananoruunas pyuxmuumalloc(),
HO y Hee MMEIOTCA J[Ba BasKHBIX oTyinuusA. [lepBoe U3 HUX CO-
CTOUT B TOM, YTO 00JIACTH TAMATH, KOTOPYIO OHA BO3BpAIIAeT,
BBIZIeJIAETCA B pe3yabrare “cOopku mycopa”. A Kpome TOro, He
cyliecTByeT napHoi ¢ Heil pynknuu NSFreeCollectable().
Korma ncuesaet mocieqHUM yKasaTeb Ha Oydep, BuIaerdaeMas
IOl HeTo MaMsATh OCBOOOKIaeTcs “cOoOpIInKoM Mycopa”.

Ha 3ametky

B “cbopuimke mycopa” oT komnaHum Apple He nopaepXMBalOTCA BHYT-
PeHHWE CCbINIKK, NO3TOMY ClieflyeT HENpPeMeHHO COXPaHUTb YKa3aTesb Ha
Hauano BbleneHHON 0bnacTn NamATU. YKasatenu Ha cepearHy bydepa
He 3alUMTAT ero oT 0CBOOOXAEHUA.
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pyroe orinuyue COCTOUT B TOM, YTO BTODPOI ITapaMeTp
dyurmuu NSAllocateCollectable() ompenmensier HyXHBII
Bug namsaTu. Tak, ecau 6ydep mpeanoaraeTcs UCIOJb30BATh
OJIA XPaHEeHUA TUIIOB JaHHBIX C, B KadyeCcTBe BTOPOro ImapaMeTpa
IaHHOU QYHKIIMY MOXKHO IIPOCTO IIepejaTh HyJIeBOe 3HAUCHHE.
Ecnu :xe B KauecTBe BTOPOTO ee IlapaMeTrpa lepeaaTh 00beKT
Tuna NSScannedOption, BosBpalaemsrii 0ydep OyaeT IpocMo-
TPeH KaK MOTeHI[MAJILHOE MECTO JJIS PACIIOJIOKEeHNA yKasaTe-
Jieli Ha 0O0'BEKTHI, & TaKKe yKa3aTesell Ha APyrue 00JIacTH ma-
MATH, Bo3Bpaiaembie pyarmeit NSATlTocateCollectable().
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LLIa6noHbI,
pacnpocTpaHeHHble
B Objective-C

B KayKJOM sI3bIKE IIPOrpPaMMUPOBAHUSA IOOILIPAETCA IPUMe-
HeHUe Pas/JIMUHBIX I1a0JI0HOB IPOEKTUPOBaHusd. SIcHOe mpe-
cTaBJIeHNE O PACIIPOCTPAHEHHBIX IT1a0J0HAX IIPOCKTUPOBAHMUS,
IpuMeHaeMbIX B cpezie Foundation, mosBosiser aydiie moHATH
0COOEHHOCTH 3TO CPEJIBI B I[€JIOM U YIIPOII[aeT HAIMCAHUE IIPO-
rpamm Ha Objective-C.

B sroii riaBe gaercsa KpaTKuil 0030p HEKOTOPBIX HAMOO-
Jee ynorpebuteabHbix mabioHoB B Objective-C. Has Goiee
MOAPOOGHOI0 M3yUeHUsA ITUX I1a6JIOHOB OTCHLIAEM BaC K KHU-
re Cocoa Design Patterns 9puka M. Baka (Erik M. Buck)
u Houanpga A. Ixktmana (Donald A. Yacktman), usgarens-
cTBo Addison-Wesley, 2009 r.

Moapep»kKa wabnoHa co3gaHna 06beKToB
B ABa 3Tana

6 NSMutableString *buffer =

7  [[NSMutableString alloc] init];
8 NSMutableArray *array =

9  [[NSMutableArray alloc]

10 initwithobject: buffer];

Mpumep koga n3 paina allocInit.m
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K umcay Tex 1mabI0HOB, KOTOPHIE BaM, BEPOSATHO, ViKe
BCTpPeYaiCh, OTHOCUTCS W absoH co30aHus o6sexmos 8 08a
smana. B rpagunnonnoit sepcuu Objective-C, paspaboTannoit
o crnenupuranuu komnauuu NeXT, o0beKT cos3maBajics Imy-
TeM OTIPAaBKHU COOOIIEHUA +NEeW COOTBETCTBYIOIIEMY KJIaccy.
IIpu peanusanuu HOBOTO KJlacca METO/], CBIBAHHBIN ¢ COODIIEe-
HHEM +hew, cHavaJia Iepeolpeessaiics A BbI30Ba peaJinsa-
IUU cyIIepKJIacca, a 3aTeM KJIacC MHUITNAJIN3UPOBAJICS.

B cnenudpuramuu kommaruu NeXT aTo mosiosxkeHue msme-
HUI0Cch. O0A3aHHOCTH IO CO3NAHUIO ¥ MHUIIMAIU3AIUY O0HEKTa
OBLIM pacIpee/ieHbl MEeXKIY ABYMs PasHbIMU MeTogamu. Metog
+New mo-IpesKHeMy AeHCTBYeT, HO Tellephb IIOChLIaeT COOOIIeHe
+alloc kiaccey, a coobiienne -1init — Bo3BpalaeMoMy O0LEKTY.

Cam sxe meTon +a110C O YMOJYAHUIO BHIBLIBAET METOJ
+allocwithzone:, npuaumas o6beKT TuIa NSZONE B KadyecTBe
aprymMenTa. 9To 00beKT HeIIpo3PayHOTO THUIIA, UHKAIICYJIUPY-
IO 30HY BBIAENSAEMON MaMATU. TaKo! MOAX0J MHTEHCUBHO
npumensica B cucteMax NeXT mia appeKTUBHOTO yIIpaBIeHUI
OYeHb MaJIbIM 00'b€MOM OIlepPaTUBHON NaMATH, KOTOPBIM 00J1a1a-
Ju 9Tu cucreMbl. Ho g npyrux cucrem, B Tom yucie Mac OS X,
OH MAJIOIIPUTO/IEH 1 I09TOMY HEJOCTATOUHO MOAePKUBAETCS BO
BCEX KJIacCaX, IPEeBPATUBIINUCEH B HEUTO PYAUMEHTAPHOE B 6OJIE-
IIIMHCTBE COBPeMeHHBIX IIporpamMM Ha Objective-C.

CospmaBasi HOBBII KJIacc, BBI, IO CYIIIECTBY, IIepeoIpeneis-
eTe MeTOoJ -1Nnit wiau mpegocTaBisieTe HOBLIM CIEIUATBLHO BhI-
IenseMbli IJIA 9TOH e iU NWHUIIUATIU3aTOpP.

Ha sameTtKy

HekoTopble OTFOMIOCKN CTaporo Noaxoda K CO3AaHUI0 OOBEKTOB MOXHO
06HapyxmnTb B GCC. Korga MeTof +new NpumeHsanca Ana co3gaHna oobek-
TOB, ObINIO NPVHATO MOJMYYaTb CHayana HOBbIV SK3eMNAp, a 3aTeM MNpu-
cBauBaTb ero ncepponepemeHHoi self B meToge aaHHoro Knacca. B GCC
nMeeTCA Kof, MOAAEPKNBAOLLMI TaKoW NMOAXOA W pa3peLLaloLwmin 4OcTyn
K nepemeHHO 3K3eMnisipa 13 MeTOAOB Kacca. Bnpoyem, Takaa dyHKUmO-
HalbHasA BO3MOXXHOCTb y>Ke JaBHO OTMEHEH3, U NPW BCAKOW MOMbITKE BOC-
MoNIb30BaTbCA eMY BblAAeTCA COOTBETCTBYIOLLEE NpeaynpexaeHue.
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MeTton +alloC mpuxoguTCcs mepeonpenenraTh OUeHb PEIKO.
WHorma aTo mesaeTrcs AJs peajusaiy IyJI0B [0 OTAeJbHBIM
KJIaccaM WJIY OSWHOUYHBIX KJIACCOB B CIEI[MAJBHBIX IEJIAX, HO
9TO COBEPIIEHHO He XapaKTePHO JIsi MPOrpaMMUPOBAHUS HA
Objective-C. Eciu peanusyerca OMNHOYHBINA KJIaCC, TO METOL
+alloc moxkeT OBITH epeoIpeseseH I BO3BPATA 9K3EMILIIsI-
pa aTOTO KJiacca, NP YCIOBUH, YTO OH cyInecTByeT. BoJsee moz-
POGHO [aHHBIN BOIIPOC PAaCCMATPUBAETCSA Jajiee B riiaBe.

KonnpoBaHue 06beKTOB

@interface Pair : NSObject <NSCopying>
@property (nonatomic, retain) id first, second;
@end

@implementation Pair

@synthesize first, second;

- (id)copywithzone: (NSZone*)azZone

O o~NO VI W

10 Pair *new = [self-> isa allocwithZone: azone];
11 new.first = first;

12 new.second = second;

13 return new;

14 3}

15 @end

MNMpumep kopa 13 paina copy.m

B cocraB cpeasr Foundation Bxomut pyuximusa NSCopy-
Object(). BrmosHe JIOTHYHO IPEAIIOI0MKUTE, YTO 3Ta PYHKIIUA
KomupyeT o0beKT, HO 3TO He coBceM Tak. OHa co3gaeTr cHavuaaa
HOBBII 00'EKT TOT'O JKe CaMOI'o KJIacca, YTO M NCXOLHBIN, a 3a-
TeM HCIIOJIb3yeT HeuTo Bpoze pyHrmunu memcpy () oI KOIUpo-
BaHUA IE€PEMEHHbBIX 9K3eMILISAPA B IaMATH.

Taxkoii crtoco6 BIIOJIHE IPUTOIEH AJIA 00BeKTOB, B IepeMeH-
HBIX 9K3eMILISIPOB KOTOPBIX XPAHATCS TOJIbKO JAHHBIE IPUMU-
TUBHBIX TUIIOB C, HO He IMOAXOAUT JJIA OCTAJbLHBIX 00'bEKTOB.
s KonupoBaHUS yKasaTeaeill Ha 00beKThl UM IPUXOJUTCS
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OTIPaBJATH coobienue -retain. Haxg ykasarensvu C, Bo3-
MOJKHO, IOTPe0yeTCsA IPOU3BECTH P APYTUX OlePaIuii, 0Co-
0EHHO ecJI OHU OTHOCATCS K HEIPO3PAYHBLIM THUIIAM, BO3BPa-
I[aeMbIM U3 KaKOM-HUOYIb APYroi OMOJIMOTEeKH.

Bes qocTaTOYHBIX CBEIEHUM O B3BAMMOCBA3Y MY 00beKTa-
MU QYHKIUSA KOMMPOBAHUS HE CMOYKET aBTOMATUYECKH CO3aTh
HOAJUHHYIO KO0 00beKTa. A HEKOTOpPbIe 00BLEKTHI BOOOIIE
He IOJIKHBI MOAAEePKUBaTh KonupoBauue. Kakoii, Hampumep,
IOJIKHA OBITH CEMAaHTUKA KOIMMPOBAHUA 00'bEKTa, MHKATIICYJIU-
pyrolero coker? ByayT jiu mosyyeHsl B pe3yabTaTe KOIMPOBa-
HUS [Ba 00'bEKTa, NHKAIICYIUPYIOIIE OAWH U TOT K€ COKeT?

O TOM, KaK KOMMPOBAaThb OO'BEKT, HA CAMOM JeJieé U3BECTHO
TOJILKO caMoMy 00beKTy. Tak, eciiv 00BEKT peaanusyer IPOTOKO
NSCopy1ing, eMy MOKHO OTIIPaBUTh coo0IIieHre —-CoOpywithzone:,
YTOGBI HOJYIUTD €r0 KOIUI0. BHIBBIBAEMBII IIPY 9TOM METO[ [TPH-
HUMAaeT 00beKT TuHa NSZone B KauecTBe apryMeHTa.

B GosbminHCTBE cOBpeMeHHBIX nmporpamm Ha Objective-C
00BeKT Tuma NSZone BooOIiie urHOpupyeTcsa. Beap B KJacce
NSObject mpemocrasiisercss MeTo —-COPY, KOTOPBIM IPOCTO BBI-
3BIBAET METOJ -COpyWithZone: ¢ BbIgesAeMON 110 YMOJTYAHUTO
30HOI MaMATH B KauecTBe aprymenTa. Ho, HeCMOTPA Ha TaKYIO
BO3MOYKHOCTH BBI3BATH METO -COPY, CIEAYeT TaKKe Peasnso-
BATh MeTOA -COpyWithzone:.

B Hauasie 5TOro MeTozia, KaK IIPaBUJIO, OTIIPABJIAETCS CO00-
menne +allocwithzZone: ykasareso isa mouayuaresns, o Ko-
TOPOMY CO3JaeTCs HOBBIN 9K3eMILISAP. A 3aTeM B 9TOM METOe
MOJKeT OBITh BBISBAH OTEJbHBIN MHUITUATU3ATOP U JKe 3a-
IIOJIHEHBI IIePeMEeHHbIE 9K3eMILISIPa B HEM CAMOM.

Ha sametKy

Mpw HacnepoBaHMUM OT CyMepKacca, peanusyioLiero Nnpotokon NSCopying,
coobuleHne -copywithzZone: cnegyer otnpaBuTb nceBgonepemeHHown
super B KOHKpeTHOW peanu3auum metofa -copywithzone: u Tonbko 3a-
TEeM CKOMMPOBaTb NepemMeHHble SK3emMriApa, A06aBsemMble NOLKIACCOM.
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O6'BeKT, BO3BPAIaeMbIl METOAOM —-COpY (uau -copywith-
Zone:), ciexyeT WHTEPIPETHPOBATH TaKUM Ke obOpa-
30M, KaK 1 00'BEKT, BO3BpaIjaeMblii MeTogoM +alloc (uam
+allocwithzone:). IlepBoHAYAIBLHEIA MOACUYET COXPAHAEMBIX
CCBLJIIOK HA 9TOT 00'BEKT OYeT PaBeH HYJII0, I09TOMY He 3a0yIb-
Te OTIPABUTH eMy coolIenue -release uam -autorelease B
OIIPEeIEHHBIN MOMEHT, YTOOBI UCKJIIOUNTD YTEUKHU HAMATH.

ApxuBrpoOBaHNe 06bEKTOB

55 void roundTripwithArchiver(id object, Class coder,
Class decoder)

56 {

57 NSData *data = [coder
archivedbatawithRootObject: object];

58 id copy = [decoder unarchiveobjectwithData:
data];

59 NSCAssert(data, @"Archiving failed");

60 NSCAssert(copy, @"unarchiving failed");

61 NSCAssert(([object integer] == [copy integer]),

62 @"Integer wasn't copied correctly™);

63 NSCAssert([[object string] isEqual:

[copy stringl]l,
64 @"Sstring wasn't copied correctly");
65 }

Mpumep koga n3 daina archive.m

Hepenko TpebyeTcsa coxpaHUTH OTAeJIbHBIE YACTH IIPOTpaM-
MBI Ha 60J1€€ TPOJOIXKUTEIBHBIN IePUOJ BpEMEHU, UeM OAMHOY-
HBIH BBI30B. HEKOTOpBIE TUIIHI JAHHBIX TOJHKO 00BEKTOB MOYKHO
COXPaHUTH B CNUCKAX CB0licME, KaK OyAeT TOKa3aHo B riase 7.
Ho xak 6BITH ¢ cCOXpaHEHNEM IPOUBBOJIBHBIX 00BEKTOB?

JlanHbIe MOYKHO COXPAHUTH B apXUBe CIeIUaJbHOTO (11U
OTKpBITOr0) hopMara, a 3aTeM BOCCTAHOBUTH U3 HETO O0'BbEK-
Te1. Ho onipeienaiTs hopmatsl haitioB TOJIBKO JJIA TOTO, YTOOBI
COXPaHUTH HECKOJIBKO O0bEKTOB, HE COBCEM PAIIMOHAIBHO, 110~
CKOJIBKY 9TO TpeOyeT JOIOJTHUTEIbHBIX 3aTPaT TPyAa.
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IIpaBga, BBIXOJ M3 3TOTO 3aTPYSHUTEIHLHOTO MOJIOMKEHUS
MOYKHO HalTH B mpoTokoJie NSCoding us cpeasr Foundation.
B 3TOM IPOTOKOJIE ONmpemesieHBl ABa CJAEAYIOIIUX METOHAa:
-initwithCoder: u -encodewithCoder:. Boxsmmuucrso cran-
IapTHBIX KJIACCOB PEAJU3YIOT 3TOT IIPOTOKOJI, HO €r0 HeTPYLHO
peaym30BaTh CAaMOCTOATEIbHO.

O0BeKT, mepeJaBaeMbBIil 9TUM METOZAM B KadecTBe ap-
T'YMEHTA, BBIMOJHAET PyHKIuU Kogepa. OH OTHOCUTCA K KJlac-
Cy, MHKAICYJINPYIOIEMY HEKOTOPOe IIPeCTaBIeHNe JaHHBIX.
B crapeix cucreMax 5T GYHKIMYN OOBIYHO BBIMTOJIHAI KJIACC
NSArchiver, a B HoBbIX — KJjacc NSKeyedArchiver. B crapom
kKjaacce NSArchiver npegocrasiasercss unrepdeiic, MO3BOJIAIO-
IV JININb 3aIKUCHIBATH ITOTOK TUIMM3WPOBAHHBIX 3HAUEHUIA.
Ho B apxuBax ¢ JOCTYIIOM IO KJIIOUY MOAAEPIKUBACTCS COXPa-
HeHNe He TOJIbKO B BHe caoBapsi. OHU I03BOJIAIOT CHAYAJIA CO-
XPaHUTh Naphl “KJII0Y—3HAUEeHUE”, a 3aTeM BOCCTAHOBUTH MX
B APYT'OM IOPSIKE.

TToamep:xKa apXUBUPOBAHUA O0BEKTOB Pa3lesIaeTcsa Ha IBe
vactu. O0BEKT I0JI7KEeH ObITH B COCTOAHNN apXUBUPOBATHCS U BOC-
cTaHaBIMBaTHCA U3 apxuBa. Tak, B merome —encodewithCoder:
HEeOOXOAMMO COXPAHUTD BCE COCTOSHNE O0BEKTA B KOZEPE.

Ho sT0 coBcem He 0O3HAYaeT, YTO MOJIIKHBI OBITH COXpaHe-
HBI BCe MepeMeHHBIe 9K3eMILIsIpa o6beKTa. Benb y HEKOTO-
PBIX O0BEKTOB MMEIOTCS IIePeMEHHbBIE SK3eMILIAPA, UCIOJb-
3yeMble TOJBKO IJIA KeINPOBAHUS NAHHBIX, KOTOPBIE MOTYT
OBITH 3aTEM BOCCTAHOBJIEHBI 3 KAKOTO-HUOYAL APYTOTO MECTA.
ITosTOoMy 5TH mepeMeHHbIe 3aUacTyIO JIYUIlle BOCCO3aBaTh II0-
cJie BOCCTAHOBJICHUA 00'bEKTa, YeM COXPAHATH BMECTE C HUM.

34 (void)encodewithCoder: (NSCoder*)acCoder

35 {

36 if ([acoder allowskeyedCoding])
37 {

38 [aCoder encodeInt: integer

39 forkey: @"integer"];

40 [aCoder encodeObject: string
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41 forkey: @"string"];

42 1}

43 else

44 {

45 [acoder encodevalueofobjCType: @encode(int)
46 at: &integer];
47 [aCoder encodeObject: string];

48 }

49

50 }

Mpumep Kopa 13 daina archive.m

W meeT cMBIC IOAAEPKUBATD ApXUBATOPHI C KJIIOUOM 1 0e3
KJIfoua. 3a4acTyI0 apXUBaTOPhI 6e3 KJIdya IPUMEHAIOTCA JJI
BPEMEHHOTO KOAMPOBAaHUA (HAIpUMep, IIPpU Iepefaue JaHHBIX
IO CeTH), TOrZa KaK apXUBATOPHI C KJIIOYOM — IJIs JOJITOBpe-
MEHHOI'0 XpPaHeHUs JaHHBIX.

Y apxmBaTOpPOB C KJIOYOM HMMeIOTcA 0ojiee ymoOHBIE Me-
TOABI JJIs1 apXUBUPOBAHUS MPUMUTUBHBIX TUIOB JaHHBIX C.
WM MOYKHO OTIIPABJIATL TaKKUe COOOINEHUs, KaK, HAIIpUMep,
-encodeInt:forkey:. Ay crapblx apXMBaTOPOB IJIsI COXPaHe-
HUS NIPUMUTUBHBIX TUIOB JaHHBIX C MMeeTCs JUIIb OAUH Me-
TOJ, IPUHUMAIOIINI B KA4ecTBe IapaMeTPOB KOAUPOBKY THUIA
mauHbIX Objective-C u ykasaTesb HA IEPEMEHHYIO.

COOTBETCTBYIOIIUI METOM AJIA 3arpy3KU apXWBOB MOXKET
0Ka3aThCA HECKOJIBKO 0oJiee CIOKHBIM. APXUBATOD COXPaHIET
8epcuio Kaacca NJsi KaMkJJoro apxuBupyemoro oobsekra. C aToit
LIeJIBIO CJIeyeT OTIPAaBUTh CoobIIeHne +SetVersion: mcesmo-
nepemenuoi self B merome -initialize, korma usmensaercsa
pacioJio)KeH1e IepeMeHHO 9K3eMILIApa 00beKTa.

12 -(id)initwithCoder: (NSCoder*)aCoder

13 {

14 if ([acCoder versionForClassName: [self
className]] != 0)

15 {

16 [self release];
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17 return nil;
18 1}
19 if ([acoder allowsKeyedCoding])
20 {
21 integer =
22 [aCoder decodeIntForkey: @"integer"];
23 string =
[aCoder decodeObjectForkey: @"string"];
24 }
25 else
26
27 [acoder decodevalueofobjCType: @encode(int)
28 at: &integer];
29 string = [aCoder decodeObject];
30

31 string = [string retain];
32 return self;
33 }

Mpumep Kopa 13 panna archive.m

B meToze -1initwithCoder:, BosmoskHO, moTpebyeTrcsa 3arpy-
3UTH aPXUBLI U3 CTAPBIX BEPCUH IIPOTPAMMEI, II03TOMY IIPOBEP-
Ka BEPCHUU ¥ COOTBETCTBYIOIIAA 00Pab0TKAa apXUBa JOJIKHBI OBITH
BBIIIOJIHEHBI B HEM MTHa4Ue, €CJIM OH OTHOCUTCA K CTapOfI BEepPCUH.

He cnegyer Takke 3a0bIBaTh, UTO peajsnus3anuy 000UX yIIo-
MAHYTBIX BBIIIIE METOIOB B CYIIEPKJIacCe cjegyeT BBI3bIBATHb
B TOM ¥ TOJIBKO B TOM CJIy4ae, eCJIU CYIepPKJIacc COOTBETCTBY-
et npoTokoay NSCoding. Eciiu ske OH He COOTBETCTBYET 3TOMY
MIPOTOKOJY, a BaM Tpe0yeTcs COXPAHUThH KaK0oe-HuOyAb COCTO-
sSAHWe, BbI JOJJIXKHBI B3ATH Ha 096ﬂ OTBETCTBEHHOCTDb 34 AaPXUBU-
pPOBaHUe 9TOr0 COCTOSHUS, a TAKIKEe IePEeMEHHBIX 9K3eMILIsIPa
HCIO0JIb3YEeMOr'0 BaMU IIOJKJIACCa.

Co3aaHne BbiAeNeHHbIX NHULManN MN3aToOpoOB

16 -(id)initwithselectorName: (NSString*)asel
17 arguments: (NSArray*)args
18 {
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19 if (nil == (self = [super init]))

20 { return nil; }

21 selector = [aSel copy];

22 arguments = [args mutableCopy];

23 return self;

24

25 -(id)initwithselectorName: (NSString*)asel
26 {

27 return

28 [self initwithSelectorName: asSel
29 arguments: nil];
30 }

31 -(id)init

32 {

33 return [self initwithSelectorName: nil];
34 }

Mpumep koga u3 daiina designatedInit.m

BousbIInHCTBO pacCMOTPEHHBIX PaHee KJIaCCOB MHUIUAJIN-
3MPOBAJIKCH C IIOMOIIBIO MeTOAAa —1Nit. TOT MeTox IpeacTas-
J1AeT co00i 8bllesleHHbLiL UHULUAAU3amop B Kiaacce NSObject.
OH, KaK IPaBUJO, IIePeoIpeedeTcs IPU CO3JaHUN HOBOTO
oZKJIacca, IPOM3BOLHOrO OT Kaacca NSObject.

ITpu cosmanuy HOBOTO MOAKJACCA, IPOU3BOAHOTO OT KJIac-
ca NSObject, Bce mepemMeHHBIE €ro 9K3eMILIAPA OOHYJISIOT-
cda. ITosTomy B cBOeil Bepcuu MHUIIMAIN3ATOPA MOXKETE 3aTEM
YCTaHOBUTH B 3TUX IePEeMeHHbIX KaKue-HUOYb APyTue 3HaUe-
HUSA, & TaKIKe 3alIPOCUTH JIIOObIe APYTHe Pecypchl, TPeOyOIIn-
ecd 1Jd o0beKTa.

Ha 3ametKy

MeTop -1init 13 knacca NSObject HMYero oco6eHHOro He aenaer, BO3-
BpaLlas nuib ncesgonepemeHHyto self. 1o o3HauaeT, uto B nogknac-
cax, NpAMbIX MOTOMKax Knacca NSObject, cnegyet BcAyecku usberatb
UCKYLIEHNSA OTNPaBnATb coobuieHne -init nceBgonepemerHoi self,
MOCKONbKY [AaHHbI METOA MOXET ObiTb 3aMEHEH B KaTeropvm knacca
NSObject meTofom, AenaloLmnm HEUTO KOHKPETHOE.
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He Bo Bcex Kjaccax MeTof -1iNnit coxpaHseTcs B KAuecTBe
BBIJIEJIEHHOTO AJI HUX MHuUIuagusartopa. 1lo corisameHuio
UHUIIAJINU3aTop, l'IpI/IHI/IMaIOH_II/Iﬁ apryMeHThl, CHUTAaeTCA BbI-
IeJIeHHBIM. A BCe OCTaJbHbIE METOABI MHUIIUAIUIAUN OYAYT
BBI3BIBATh KMEHHO 3TOT MHUIIXAJIN3aTOP.

Biaromaps sToMy yIIPOI[aeTcs CO3JaHNe HOBBIX MOMKJIAC-
COB. B GOJIBIITMHCTBE KJIACCOB IIPEAOCTABJISIECTCA LEJLIN PAL
CIAY:KeOHBIX MeTONOB nHUInaausanuu. Ecau 6bl Bce 3T METO-
IBI IPUIILIOCH IIEPEOIPEAeIATh B KasKIOM MOAKJIACCEe, TO B KO-
HEYHOM UTOTE IMIOSBUJIOCH ObI HEMAJIO KOJa, He UMEIOIIeTr0 0CO-
001 I[eHHOCTH.

Ecanm ke B cymepkJjacce IMPUMEHAETCA IMIA0I0H BBIAEJIEH-
HOT'0 MHUITNAIN3ATOPa, TO B HEM JOCTATOYHO II€PEOIIPEAEINTh
JIUIITL OAVH nHUIInannsatop. Ilpumep Konma, mpuBeIeHHBIN B HA-
yaJjie 3TOTO pasfesia, B3AT n3 Kjaacca LKMessageSend, Bxopsiie-
ro B cocTaB cpenbl LanguageKit. O reMoHCTPpUpYeET ITOCTPOEHME
y3Ja abCTPaKTHOrO CHHTAKCUYECKOI'0 [ePeBa, IPeCTaBIISIONIe-
T'0 OIIEPALUIO OTIIPABKY COOOIeHNsA. BhIeIeHHBIM NHUITNAIN3A-
TOPOM CYIIePKJIacca sBJISIETCA METOH -iNnit, mM03TOMY OH BBI3BI-
BAETCS B JAHHOM KJIACCE U3 €TI0 COOCTBEHHOI'0, BHIAECJIEHHOI'O IJIS
Hero HUIHaJIn3aTopa. B aToM KJjacce MeToq -1init cHauasa me-
peorpeessieTcsi, a 3aTeM U3 ero Iepeorpee/IeHHOr0 BapruanTa
BBI3LIBAETCS MHUIINAIN3ATOD, BBIJEICHHBIN 1A JaHHOI'O KJIacca.

Eciu 13 9TOro Kiacca IMoJyYnTh HOBBIM IIOAKJIACC, TO B HEM
OCTAaTOYHO OyeT mepeompezneauTs MeTox —initwithSelecto
rName:arguments:, ga 1 TO JUIIb B TOM CJIy4Yae, eCJIi BBOLAT-
Cs IepeMeHHbIe K3eMILIAPA, KOTOPLIE TPeOYyeTCA NHUIUATIN3HI-
poBatk. Koz, oTpasasroniuii coobiesne -init qagHoMy mox-
KJIACCY, MOJYYUT 00PATHO HHUUAIN3UPOBAHHYIO [IEPEMEHHY IO
9K3EeMILISIpA.

Peanusauunsa wabnoHa-ogMHOUKN

5 @implementation Singleton
6 static Singleton *sharedInstance;
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7 + (void)initialize

8 {

9 if ([Singleton class] == self)

10

11 sharedInstance = [self new];

12 }

13 }

14 + (Singleton*)sharedInstance

15 {

16 return sharedInstance;

17 3}

18 + (id)allocwithzone: (NSZone*)aZone

19 {

20 if (sharedinstance &&

21 [singleton class] == self)

22 {

23 [NSException raise: NSGenericException

24 format: @"mMay not create more than
one instance of singleton."];

25 }

26 return [super allocwithzone: azone];

27 }

28 @end

Mpumep koma 13 daina singleton.m

O0uHouKu TpPeacTaBAAIOT €000l OO0BEKTHO-OPUEHTH-
POBaHHBLIN BapuaHT rJO0AJbHBIX IEepPeMEeHHBIX. ¥ KJacca-
ONVHOUYKH, WUJIN, NHAUE, OMUHOUHOrO KJIACCA, UMEETCS eIUH-
CTBEHHBIN sK3eMILIAp. Takux Kiaaccos Hemasao B Objective-C,
HO BC€ OHU CJIEIYIOT OZHOMY U TOMY Ke 00IeMy I1abJIoHy.

B npumepe Kozma, mpuBeeHHOM B HauaJjie 3TOTO pasjeia,
IEeMOHCTPUPYETCS CKeJIeTHOe IIPeACTaBJIeHNe KJacca, HOIY-
CKAIOIIero co3flaHue eIUHCTBEHHOTO ero 9K3eMILIApa. B Hem
co0JIr01aeTCs corrallieHne 0 BO3BPaTe OJUHOYHOTO DK3EMILIIA-
pa B oTBeT Ha coobienue +sharedInstance. Bo maorux omu-
HOUYHBIX KJIACCAX UMS KJIACCA IIOACTABJISIETCS B HA3BAHUE 9TOr'0
coob1teHns BMecTo Instance.
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Taxk, ecsau TpedyeTca MOJIYyIUTh OOBEKT 00IIEeTO IPUIOKe-
uuA B cpege AppKit, kmaccy NSApplication moceLiaercst coob-
menwue +sharedApplication. 9ror kiaacc npeacrasiasier co6oit
0COOBIM ciTyUyaii ONMHOYKHY, ITIOCKOJIBKY CBOI OOIIUIT 9K3EMILIIP
OH XPaHUT B I100aJIbHOM nepeMeHHO0#M NSApp. Eciu nmpuioske-
HUeE y)Ke 3aIlyIleHO Ha BBITIOJHEHNE, 9TOM IIEPEMEHHON MOXKHO
BOCIIOJIL30BATHCSA HETIOCPEICTBEHHO, He Ipuberasa K OTIIPaBKe
COOOIIIEHNA C I[eJIbI0 TOIYUYUTE 00 BEKT IIPUIOKEHNUA.

HawubGosee pacnpocTparnenHas ominOKa B 00paIeHus ¢ Ogu-
HOYKAMU 3aKJIOYAETCA BO BHECEHUU COCTOAHUA T'OHOK B IIPO-
mecc X co3faHuda. B paccMaTpuBaeMoM 3JeCh IPUMeEDPE OLU-
HOYHBIN KJIACC COXPAHAET CBOM eAWHCTBEHHBIM dK3EMILIAD
B 3aKpBITOU IepeMeHHOM. HeBoJIbHO BOBHUKAET UCKYIIeHTE
co31aTh ero B metoge +sharedInstance. 9To BIoiHe JOTYCTH-
MO JIJI OGHOIIOTOUHBIX IPUJIOKEHM, HO KaK OBITH C MHOTOIIO-
TOYHBIMHY IPUJIOIKEHUIMU ?

Yro, HATIpUMED, TPOU30OHAET, ECIN OTIPABUTEH COOOIIIEHIIE
+sharedInstance ogHOBpeMeHHO U3 ABYX MOTOKOB? B oGomx
TOTOKAaX MOJKET OBITH IIPOBEPEHO HATNUNE IEPEMEHHOI, U eCJIN
00HaAPYKUTCS, YTO OHA He CO3TaHa, TO OyAeT MpeAIpUuHaTA II0-
TBITKA cO3aTh ee. Bo n3beskaHume MOJOOHOM CUTyaI[M MOYKHO
6110 GBI BOCIIOJIB30BATHCA OJIOKUPOBKOI.

Ho 6oJiee mpocToe peIrteHre COCTOUT B CO3TAHUY OJUHOYHO-
r'0 9K3eMILISIpa B MeTofe +initialize. OToT MeTon BHIZLIBAET-
cA U3 JUHAMUWYECKOH OMOJIMOTeKM, KOTAA YIIOMAHYTOE BBIIIE
COO00IIIeHIe OTIPABIIAETCA OZMHOUHOMY KJIACCy B IIEPBHIH pas.
Hmenuo quHaMuueckas OMOJIMOTEKA OTBeUaeT 3a IIOJHOe 3a-
BepIleHye IAHHOTO METO/Ia [TePeJ| TeM, KaK OIMHOYHOMY KJIac-
cy OyZyT IOCTaBJIEHBI COOOIEHNA U3 IPYTUX IOTOKOB .

! IIpasunrvHOMY 6bLNONHEHUIO IMOil nociedosamenvhocmu delicmeuil
npenamcmeosana 0a6H0 YKOPEeHUBULAACS NPO2PAMMHAL OWUOKA 6 OU-
Hamuyveckoll 6ubauomerxe GCC. Ho 6 dunamuieckoii bubruomere
GNUStep ona 6bL1a ucnpagiena.
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Ha 3ametky

B gokymeHTauun KomnaHnum Apple pekomeHZyeTcs UCMofb30oBaTh AU-
pektnBy @synchronized(self) B meTtoge +sharedInstance npwu
obpalleHny ¢ oAMHOYKamu. Ho Takol NMogxof OKasblBaeTCA 3HaUMTe lb-
Ho 6onee MeaneHHbIM 1 TpebyeT bonbluero obbema Koaa, Yem Crnocob,
npegsiaraembliil B 3TOM pasgaere, 1 No3ToMy faHHas peKkomMeHAaums Bpsa
NN MOXKET NPUHECTU 6OMbLLYIO MOSb3Y.

ITepeonpenensars meton +allocwWithzZone: B oguHoOuKe He
HY’KHO, HO €CJIA 3TO C/eJIaTh, TO OH 00eCIIeYUT HEKOTOPEIe J0-
MOJIHUTEIbLHEIE CPEJCTBA IPOBEPKU BO BPEMS BBIIOJIHEHUS.
B uacrHOCTH, KOJ 13 PACCMATPUBAEMOIr0 3/[€Ch IIPUMepa CreHe-
PUPYET UCKJIIOUYEHNE, €CJIU IIONBbITATHCS BEIAEANTD IaMATh AJIA
HOBOT0 9K3eMILISIPA OQUHOYHOTO KJIACCA ITOCJIEe CO3NAHNA eIUH-
CTBEHHOTO €ro 9K3eMILIAPA.

O6paTruTe BHUMAHHE HA IMIPOBEPKUM B 00OMX METOAAX,
+initialize u +allocwithzone:. Ouu TpeGyroTCA M IPEmOT-
BpaleHnsa nogxaaccuduranuu. Ho Bam coBceM He 003aTeIBHO
reHepUPOBATh UCKIIOUEHNEe B CBOEM KOJie, eCIU OyAeT IPeIIpu-
HATA IOMIBITKA CO3ATh IIOKJIACC, IPOU3BOAHBIN OT CO3jaBAEMOI'0
BaMM OAMHOYHOTO KJjacca. Beib MOIyYUTh IOAKJIACC OT OGUHOY-
KU He TaK-TO IIPOCTO, a CJIeJ0BATEIbHO, IPOBEPKY IIOJ00HOr0 Aeii-
CTBHSA MOXKHO OIIyCTHUTh, €CJIX €€ IOAePIKKA HelleJecoo0pasHa.

HdenernposaHue

MuoxxecTBennoe HacaenoBauue B Objective-C me mommep-
sKUBaeTcs. Brpouem, 9To He TaKoe YK U CUJILHOE OTPAHUYEHYE,
IOCKOJIbKY BOCIIOJIb30BAThHCA MHOKECTBEHHBIM HACJIeJOBAHU-
eM Kak cJenyeT He Tak-To mpocro. Ho, HecMOTpsA Ha OYeBU[-
HBbIE TPYLHOCTH, OGpaIenue K MHOKECTBEeHHOMY HacJieLoBa-
HUIO OKa3bIBAETCS IIOPOIi BIIOJIHE €CTECTBEHHBIM PEIIeHIeM.

IIpuHIUI, TOJOKEHHBIA B OCHOBY WabsoHa Oesezuposa-
Hus, aHAJIOTUYEH IPUHIIUIIAM Peajns3anuy MHOYKEeCTBEHHOT0
HaCJIe[OBAHUS U IIPOTOTUIIOB: B OLHOM 00'bEeKTe pasperraeTcs
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OIIPEeAEeSINTH HEKOTOPOE IMOAMHOYKECTBO BUIOB ITOBEIEHUS DY
roro o6'BeKTA.

B cpene Foundation generupoBanme mpuMeHsieTcsa MaJjio,
HO OY€eHB ITUPOKO pacupocTpaHeHo B cpepax AppKit u UIKit.
B kamx10M 00K Te TOIB30BaTEIBCKOT0 MHTEP(deca 1e1erupo-
BaHUeE CIYKUT [IJIA OIIPEEeIEHNS TOTO, YTO IPOUCXOAUT B OTBET
Ha COOBITHA, HACTYIIAIOIIIE B IOJIb30BATEIHLCKOM HHTEpdeTice.

C meserupoBaHMEM CBSI3aHO HECKOJIBKO ITIa0JIOHOB, TIOIUM-
HAIOUIUXCA CIENYIONEMY 00IIeMy IPaBUIY: KOMIIO3UIINY 00b-
eKTOB CJIEAYeT OTHaBaTh IPEAIIOUTEeHNEe HaJ HAacJIeLOBaHUEM.
ITO0 OUEHB BaXKHO AJ1A 00eceueHns ¢1aboii CBAZHOCTH, ITOCKOJIb-
Ky HaMHOTO YIIPOIIIaeTCcA IIOBTOPHOE NCIOJIL30BaHUE KOA.

Tax, ecsi umeerca kiacc C++ ¢ TpeMa moAKIaccamu, odbecte-
YMBAIOIIVIMY HEKOTOPHIE BUIBI IOBEIEHNS, TO BUJOM3MEHUTE €T0
HaMHOTI0 TpyaHee, ueM KJacc Objective-C, mesmerupyromiuii BUIbI
CBOETO TOBeeHUA 1 GYHKIIUY TPEM APYTUM KJIacCcaM.

MpepocTaBneHne ¢pacagos

11 @interface Control: View

12 {

13 id cell;
14 3}

15 @end

16 @implementation Control
17 -(id)selectedcell

18 {

19 return cell;

20 }

21 -(BOOL)isEnabled

22 {

23 return [[self selectedcCell] isEnabled];
24 }

25 -(void)setEnabled: (BOOL)flag

26 {

27 [[self selectedCell] setEnabled: flag];
28 [self setNeedsDisplay: YES];
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29 }
30 @end

Mpumep koaa u3 ¢paiina facade.m

K uumcany Hambosee pacnpocTpaHEHHBIX IIPUMEPOB IIPU-
MEeHEeHUs JeJIernPOBAHUSA OTHOCUTCS Wabson ¢acada. OH 3a-
KJII0UaeT B OTKPHITOM uHTepdeiice OQUH UM HECKOJIBKO II0-
JY3aKPBITHIX 00BEKTOB. OTOT IMIA0JOH IMIUPOKO MPUMEHAETCSI
B Objective-C ¢ meybio 00ecmeunTh HeUTO IMMOX0Kee Ha MHOMKe-
CTBEHHOe HacJeJJOBaHUeE, I'Jle B OJHOM O0'bEKTe COUeTAeTCH 10~
BeJleHVe HEeCKOJIBbKUX PA3JINYHBIX O0BEKTOB, JeJeTUPYIOIINX
IPYT OPYTY 4acTh CBOUX QYHKITUH.

XapaxkTepHBIM TOMY IIPUMEPOM CJIYKUT Mepapxusa KJac-
coB NSControl B AppKit. Kiaccel B aTOl nepapxuu HaCJIeLy-
10T TIOBeJeHre OT Kiacca NSView 1 felerupyior cBoe ImoBefe-
nue noxkaaccy NSCell. A B mogkaacce NSCell mpemocraBis-
IOTCA TaKue CPeCTBa, KaK rpa)uuecKuii KOHTEKCT, 00paboTKa
cOOBITHI 1 B3aUMOJIEMCTBYE C mepapxueii npeacrapienuii. Ha
YPOBHE OTAEJHHOI AYeNKU JaHHOTO KJlacca MPeJOCTABIAIOTCS
TaKue CPeJCTBa, Kak pucoBaHue. B Koxe npumepa, mpuBeseH-
HOT'0 B HayvaJie 3TOr0 pasziesa, JEMOHCTPUPYETCS YIPOIIIeHHBIN
(B 3HAUMTE/ILHOM CTEIleHN) BapuaHT KJjacca NSControl.

Korga BoI mieskaete Ha KHOKe B Mac OS X, ma camom fese
BBIOMpaeTe He KHOIIKY, a 9K3eMILIAP mogKaacca NSButton, mpo-
M3BOAHOrO OT KJiacca NSControl 1 MCIoIb3yOIIero AJIsd CBOel pe-
anusanuu Kiaacc NSButtonCell. B menax nmporpaMMUpPOBaHUA
MOJKeTe IIPUMEHATD II0J00HbIE 9JIEMEHThI YIIPABIEHU II0JIb30-
BaTeJIbCKOr0 MHTep(delica MPaKTUUECKU IIOIIePEMEHHO, a TaK-
’Ke IIOBTOPHO HCIIOJIB30BaTh SYEefKM, KOTOPbIe OHU COJNEepPKaT.
O0Hapy KuB, HAIIPUMepP, KHOMKY B TAOJMUYHOM MUJIU CXEMaTHU-
YeCKOM IIPeJCTaBJIeHUY, NMeNTe B BULY, YTO OHA HAPMCOBaHA
cpencrBamu Kiaacca NSButtonCell, a He Kiacca NSButton.

B rnase 19 MBI paccMOTPUM IpUMEHEHNE MEXaHU3MOB IIe-
pecoLiku B Objective-C muisa GbICTPOI M MPOCTON peainu3alium
moxo6HoTro poja dacana. Ix MOKHO TakKe (M 9TO pacmpocTpa-
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HEHO Ha IPAKTHUKE) Peajin30BaTh, BEI3BAB METOABI HETIOCDET -
CTBEHHO B O0'bEKTaX, 3aKJIIOUEHHBIX B 000JI0UKY.

Taxoii moAX0 CUNTAETCA HAMHOTO 00JIee TMOKMM, YeM MHO-
JKeCTBEHHOE HaCJIeJOBaHNeE, ITOCKOJbKY OH II03BOJISET UCIIONb-
30BaTh OJUWH U TOT K€ KJIACC C CAMBIMU Pa3HLIMU JeJeTaTaMu.
B asvike C++ qiid fOCTHMIKEHUA aHAJTOTUYHON eI IPUIILIOCH
OBl IPUOETHYTHh K IIA0JOHHBIM KJaccaM. ¥ MeXaHU3MOB IIe-
PECBLIKY UMEIOTCS PasHbIe MIPEUMYIIeCTBA B 000MX A3BIKAX.
B Objective-C remepupyercs HaMHOTO 60Jiee KOMIAKTHBIN KO,
YTO, B CBOIO OUEDPeb, CIIOCOOCTBYET 60JIee PAIlIOHAJIBEHOMY WC-
TIOJIb30BaHUIO Kema KoMaHz. A B C++ HEKOTOPBIE KAaTeTOPUU
onTuMu3anuu (rJIaBHBIM 00Pa3oM, BCTpanuBaHMe) YIPOIIAIOTC
BO BpeMA KOMIUJIAIUH.

C03AaHMEKHaCTep03KHaCCOB

26 static Pair *placeHolder;
27 + (void)initialize

28 {

29 if ([Pair class] == self)

30 {

31 placeHolder = [self alloc];

32 }

33 }

34 + (id)allocwithzone: (NSzZone*)azone

35 {

36 if ([Pair class] == self)

37 {

38 if (ni1 == placeHolder)

39 {

40 placeHolder =

41 [super allocwithzone: azone];
42 }

43 return placeHolder;

44 3}

45 return [super allocwithzone: azone];

46 }
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47 - (Pair*)initwithFloat: (float)a float: (float)b
48 {
49 return [[FloatPair alloc] initwithFloat: a

float: b];
50 1}
51 - (Pair*)initwithInt: (int)a int: (int)b
52 {

53 return [[IntPair alloc] initwithInt: a int: b];
54 }

Mpumep koaa n3 dparna classCluster.m

Knacrepsl Ki1accos Becbma pacupoctpanensl B Objective-C.
Muorwue kJiacces! u3 cpeasl Foundation Ha camom zmesie ABISIOT-
cs1 KjlacTepaMu KyaccoB. U B 9T0i ¢BA3Y IOJIE3HO Pean30BaTh
[IOIIOJTHUTEJIbHEIE KJIACTEPHI KJIACCOB CAMOCTOSATEIBHO.

Kiacrep ky1accoB aBisgeTcss a6CMPAKMHbLM CYNEePKLACCOM,
CKPBIBAIOIIVM KOHKPEeTHEIE HogKIacchl. CresaTh 3T0 HAMHOTO
mportre B Objective-C, uem B 1pyrux A3bIKax MpPorpaMMHpPOBa-
HUS, IOCKOJBbKY B HEM OTCYTCTBYET KJIIOUEBOE CJIOBO JJIS CO3-
maHus o0beKTOB. Korga Kjaccy mochliaercs coo0leHue ¢ 3a-
IPOCOM HA HOBBIIM HKB3EMILISAP, KJIACC MOXKET BO3BPATUTH He
TOJIBKO COOCTBEHHBIH 9K3EMILISIP, HO ¥ HEKOTOPOT'O IIOAKJIacca.

Ecuu, HaipuMep, co31aTh 9K3eMILIAP Kjaacca NSArray c mo-
MOIIbI0 MeToza +arraywithobjects:, To MoskHO mONYyYUTH
MOAKJIACC, 3aKJIOUaIONuii B 000J0UuKy mpocToii maccuB C.
Ecnu ke chenaTh 9TO ¢ IIOMOIIbIO MeToga +arraywithArray:,
TO, CKOpee Bcero, OygeT ImoJIydYeH MOAKJIACC, TOIbKO CChLIA0-
IIUIACS HA JPYTOil MacCUB.

Emie oxHuM XapaKTepHBIM IPHUMEPOM CIYKUT KJacc
NSNumber. Ou 3aKI04aeT B 060JI0YKY €IUHCTBEHHOE 3HAUCHME
mpoctoro Tuna C. Peasu3oBaThb TO Ke caMoe MOYKHO OBLIIO OBbI 1 ¢
IIOMOIIIBIO JBYX II€PEMEHHBIX 9K3eMILIApa: OJHOM — 111 060 benu-
HEHUA BCEX BOSMOXKHBIX 3HAUEHUI IIPOCTHIX THUIIOB, a APYTOi —
IUIA YKa3aHWs HA KOHKPETHBIN TUII KasK1oro n3 Hux. Ho 1o6uTh-
csA 9TOTO KpaiiHe CJIOXKHO, He 3aTpaTUB HeMaJso mamMsaTu. Bojee
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TIPOCTOE PEITleHNe COCTOUT B PEATU3AIINY OTAEIBLHOTO KJIacca I
KasKI0T0 TOAEPsKUBAEMOTO TUIIA 3HAUCHUI.

BoJBIIMHCTBO KJIACTEPOB KJIACCOB IIPEJOCTABISIIOT NMEHO-
BaHHBIE KOHCTPYKTODBI, HAanpumep +humberwithFloat:, musa
CO3aHMsA HOBOTO 9K3EMILISIPA MOAXOAAINEro Kiaacca. Ecuu ke
MOIBITATLCA CO34ATh UX C IIOMOIILIO MeToza +alloc, To, Kak
MIPABUJIO, BO3BPAIAETCA KJIACC-3alI0JHUTENh, & 3aT€M ITOJIyda-
eTCsl peasIbHBIN OOBEKT B OTBET HA MHUIMAIUSUPYIOIee C006-
IeHue.

IIpuMepoM TOMy CIYsKUT Kjacc Pair. B aTom kiacce He
00'BbABIAETCA HUKAKUX MePEeMEeHHBIX 9K3eMILIAPA, Ja U BOOO-
II[e OH He IMPUMEHSETCA HeMOCPeACTBeHHO. Ecau OTIpaBuUThL
3TOMY KJaccy coobierne +alloc, To B oTBeT Gy[eT moaydueH
00uHOUHbLIL 9K3eMILIsIp. Korma sxe ToMy KJiaccy OTIIPaBJIAeT-
Cs MHUIMAJU3UPYIOIee COOOIeHne, B OTBET MOJIYUYAETC IK-
3eMILIAP OJHOTO U3 ABYX 3aKPBITHIX IMOJKJIACCOB, KAK ITOKa3a-
HO B IIPUBEJCHHOM HUXKE IIPUMepe.

61 @implementation IntPair

62 - (Pair*)initwithInt: (int)a int: (int)b

63 {

64 first = a;

65 second = b;

66 return self;

67 }

68 - (NSstring*)description

69 {

70 return [NSString stringwithFormat: @"(%d, %d)",
71 first, second];

72 }

73 - (float)firstFloat { return (float)first; }
74 - (float)secondFloat { return (float)second; }
75 - (dnt)firstint { return first; }

76 - (int)secondint { return second; }

77 @end

Mpumep kopa 13 panna classCluster.m
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Kamaprii 13 3TUX KOHKPETHBIX MIOIKJIACCOB JOBOJHHO
upocT. B 060ux 06 bABIAIOTCA ABE MepeMeHHbIe dK3eMILIapa:
B ogHOM — THIa int, B gpyrom — tuna float. Y kaapiii us
HUX IPEeJIOCTABJIAET eINHCTBEHHbIN MHUINAIN3aTOP, KOTOPHIH
BBI3BIBAETCA TOJHKO U3 CyIIepPKJIacca, a B CAMUX 9TUX MOAKJIAC-
cax IepeonpeesIsSIOTCSA COOTBETCTBYIOIINE METOABI.

B paccmaTpuBaeMoM 3mech IpUMepe HUKAKUX ITOJIE3HBIX
METOJOB B CyIlepKJiacce He IpegocTaBiseTcs. Ho B mpakTu-
YEeCKOH ero peajn3aiuu, CKOpee BCero, MOABATCA METOBI JIA
BBITIOJIHEHUA apu(METHUECKUX OIepaluil MIW CPaBHEHUS
BMECTO YeThIPEX METOJ0B, IPEACTABJIEHHBIX B JAHHOM IIPUMe-
pe. C npyroii CTOPOHBI, OHU MOT'YT OBITH IPEAOCTABJIEHEI B OT-
IeJTbHON KaTeropuu.

B ky1acTepe KJIaccoB CKPLIBAIOTCA BCE TOPOOHOCTH Pean-
3anuu. JI1060# acmeKT 3aKPHITHIX KJIACCOB MOYKHO M3MEHUTH,
He BUJOU3MEHAA NN JaKe He IEPEKOMIUINDPYS KO, B KOTO-
POM OHY IPUMEHSIOTCSA. ITO OJHA U3 IPUUNH, 10 KOTOPOI mo-
BTOPHOE UCIIOJIB30BaHNE KOJa HAMHOTO 60JIee pacIIpOCTPaHEHO
B Objective-C, uem B Takux A3bikax, kaxk C++. B Objective-C
OUYeHb IIPOCTO MOJYUYUTh KOJ C OTKPBITHIM HHTepdeiicoM u 3a-
KPBITON peanmsamueii, HO 6e3 KaKoro-aubo Koja, B KOTO-
poMm sToT mHTepdeiic UCIONb3YeTCsI B 3aBUCUMOCTHU OT JIOOBIX
aCIIeKTOB €T0 PeaIn3aIiuiu.

Hna nogkmaccuduKanuy KiacTepa KJIaccoB 00BIYHO TPEOY-
eTCs peayn30BaTh HeOOIBIIIOE KOJIMYECTBO NPUMUMUBHbLX Me-
modos. A Bce ocTaJbHBIE METOABI PEAIU3YIOTCA B CyIIepKJac-
ce C TOUKY 3peHUA 9TUX OCHOBHBIX (hyHKIU. Bosiee moapo6HO
9TOT BOIPOC OyIeT paccCMaTPUBATHCA B paszesie, IOCBAIIEHHOM
moAKJIacCUPUKAIINY KOJJIeKIIUit, TIaBbl 7.

Ecau, manpumep, TpebyeTcs cos3maTh HOBBIN MOAKJACC,
IPOM3BOAHBIN OT Kjacca NSString, To ¢ 3TOH IeJbI0 ClIeayeT
TaKIKe peaqus3oBaTh MeToAbI - 1ength u -characterAtIndex:.
A Bce ocTasbHBIE METOABI B JAHHOM KJIACCE JOJIYKHEI JIUIIH BbI-
3bIBaTh 06a 3Tu MeToga. BoJsiee a)heKTUBHBIA CIIOCOO COCTOUT
B TOM, uTO6BI peain3oBaTh U MeTox —~getCharacters:range:.
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an/IMEHEHI/Ie UMKI0B NCNOJIHEHUNA
18 [[NSRunLoop currentRunLoop] run];

Mpumep kofa v3 dparna timer.m

IITa610H IIPOEKTHUPOBAHNS, B KOTOPOM OIIPEIEIAETCA CTPYK-
Typa GOJBIINHCTBA HETPUBUAJIBHLIX IIporpamm Ha Objective-C,
HA3bIBAETCA UUKJIOM UCNOSHeHUS. B obleM ciiydyae B IIUKJIE KC-
MOJIHEHHUSA OXKUAAIOTCA AAHHbIE M3 OLHOIO MKW 0oJiee MCTOY-
HUKa COOBLITUII, a 3aTeM HCIIOJHsSeTCA KOJI B KauecTBe peak-
M1 HA 3TU COOBITUSA B COOTBETCTBUU C MOIEJIBIO COObLMUILHO-
O0PUEHMUPOBAHHO20 NPOZPAMMUPOBAHUSL.

B cpene Foundation mukJI MCIIONHEHNA Peain3yeTcs B KJac-
ce NSRunLoop. B mpoiecce paspaboTKy IIPUIOKEHUA dK3EM-
IJIAP 9TOr0 KJACCA 3a4acTyIO IMoJydaeTca apromaTndecku. Ho
ero MOYKHO TaKsKe CO3JaTh IBHBIM 00pasoM B MHCTPYMEHTAJb-
HBIX CPEeACTBaX, PA0OTAIOIIUX B PEIKUME KOMAHIHOMN CTPOKU.

B 0CHOBHOM IIMKJIe MCIIOJHEHUSA paspadaTbIBaeMoOIro MpH-
JIO}KEHUSA OT OKOHHOI'O cepBepa IPUHUMAIOTCA COOBITHS, CO-
OTBETCTBYIOIIME HAMKATUAM KJIABUII, [IePeMeIeHNAM MBI,
KacaHMUAM CEHCOPHOI'O SKpaHa U T.J. B psge Ipyrux KJaccoB
HCTOYHUKY COOBITHI BBOAATCSA B IMKJI MCIIOJHEHUA HESIBHBIM
o6pasom. Tak, B kaacce NSTimer, nmogpobHee paccMaTpuBae-
MOM B I'IaBe 8, B IIMKJI MCIIOJHEeHN S BBOJUTCS UCTOUHUK COOBI-
THS OT TaliMepa, YTO JaeT BO3MOYKHOCTD BBIIIOJHUTL HEKOTOPOe
IelicTBUe B 3aJaHHBIII MOMEHT BpeMeHH.

MexaHn3M yBeIOMJIEHUI, O0Jiee IOAPOOHO paccMaTpuBae-
MBbI# B rJ1aBe 16, I03BOJIAET AJOCTABIATH YBEJOMJICHUS O IIPO-
M3BOJIbHBIX COOBITUAX, HACTYIIAIOI[UX B IpOrpaMme, IIOCPe/-
CTBOM IIMKJIA WCIIOJHEHWS, 4 PEerucTPUPOBATL 5TU YBEAOM-
JIEHUS MOJKHO B JeCKpHUITOpax (paiijioB cpeacTBaMHU KJacca
NSFileHandle.

CaM Ke IMKJ HCIOJHEHUA TECHO CBA3AH C YIPaBJICHU-
eM HaMsAThbI0. ¥ KasKJOoro Iara IUKJa MCIOJHEHUA UMeeTCs
CBOIf aBTOMATHUUECKY OCBOOOKIAEMBIH IIyJI. ITO 03HAUAET, UTO
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00'bEKTHI, KOTOPBIM OTIIPABJIAETCA cooOIeHre -autorelease
HA II1are MUKJA UCIIOJHEeHN, OyAYT Pa3pyIIaThCs [0 3aBepIie-
HUY I1ara UKJA, eCJIU TOJbKO OHHU He COXPAHAITCA B KAKOM-
HUOYIb JPYTOM MECTE.

B cuny aToro, a Takoke TOro hakTa, UTO MUKJ UCIOJHEHUA
IPUMEHSIeTCA AJIsI JOCTABKY YBEJOMJICHUM O COOBITUSX , HACTY-
MAOIUX IIPY BBOJE M0Jb30BATEJIEM JaHHBIX, IMEET CMBICJI CO-
XPaHATH KaK MOYKHO 00Jiee MaJbIM 00'beM OIepaIuii, BHIIIOJ-
HAEMBIX HA OJJHOM IlIare IUKJIA.

B GospmuncTBe mporpamm Ha Objective-C moTpebHOCTH
B HEMIOCPEACTBEHHOM B3aUMOJAECTBUY C IUKJIOM UCIIOJTHEHWUS
orcyrcrByer. OH QYHKIIMOHUPYET B (DOHOBOM DEKUMeE, B TO
BpeMsa KakK OCTaJbHbIE KJACCHI IIPEJOCTABIAIOT Oojee ynoo-
HBIN nHTEpdEIC.






Ynucna

O,ELHO u3 riaBHbIX oTanunii Objective-C ot Smalltalk sakuro-
yaercs B TOM, uTo B Objective-C Bce npuMuTuBHBIE (HEOOHEKT-
HbIE) TUIIBI JaHHBIX HacjaexyooTcd or A3biKa C. K ux uuciy (B
TMOPsIIKe BO3PACTAHUSA AJUHBI) OTHOCATCA CAEAYIONINE TUIIEI
mauHbIX: char, short, int, Tong u Tong long, Kak co 3HaKOM
(signed), Tak u Ges suaka (unsigned); a Tak:Ke nBa TUIIA JaH-
HEBIX ¢ ILUIaBaloei Toukoii: float u double.

Bce nmepeunciieHHbIE BBIITE TUIIBI JAHHBIX BEYT c€0S TOUHO
TaK ke, Kak u B C, MOJHOCTHIO MOJUNHASACH IPABUIAM IPOIBHU-
JKeHUs TUIOB. A B KomnuiaaTopax Objective-C MokHO TaKixe
00HAPYKUTh HoAnep:KKy Tuna long double, xoTopsiil He 3a-
BUCHUT OT KOHKPETHOM apXUTEKTYDHI.

AnasiornuyHas CUTyaIisi, XOTs 1 C HEKOTOPBIMU CYII[eCTBEH-
HBIMU OTJIUYUSIMU, HAGII0JjaeTca U B A3bIKe Java, Tie UMeeT-
csA HeOOoJIBIIION BHIOOP HEOOBEKTHBIX TUIIOB. B Java acmpoen-
Hble munvl 0aHHbLX OTIPeiesIeHbl ¢ PUKCUPOBAHHON AJWHOM.
A B sspike C OHU ompefiesieHbl C MUHUMAJIbHOM TOUYHOCTBIO.
Tak, no cnenuduranuu Ha C Tum int ““MeeT eCTEeCTBEHHYIO
IJIUHY, OIPeAeIIseMyIo apXUTeKTY PO NCIIOJIHSIIONIeN cpeabl”’,
TOrZa KaK B Java OH olpenesieH ABHLIM 00pa3oM Kak “32-pas-
PAIHOE I[eJI0e YMCJIO CO 3HAKOM B JIOTIOJTHUTEIbHOM Koje”.

B momonnenne K npuMuUTUBHBIM TunaMm B C gomyckaercs
TaK’Ke OIPeeJIATh HOBble UMeHa JJIs yiKe CYIIeCTBYIOIINX TH-
IIOB C IIOMOIIIBIO KJIIoueBoro ciosa typedef. Haubosee pacmpo-
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CTPAHEHHOH IPUYNHOMN [IJIA 9TOTO CIYKUT TO 0OCTOATEIBCTBO,
uTo 1o creriudpukanuy Ha C He TpedyeTcA YKa3bIBaTh KOHKPET-
HYIO IJINHY HU OJId OJHOI'O M3 CTAHAAPTHBIX TUIIOB JaHHBIX, HO
IOCTATOYHO, YTOOBI AIMHA KAKIOTO ITOCJIEAYIOIIEero TUIa JaH-
HBIX GLIJIa He MEHbIIle JJINHBI IIPEAbIAYIIIETO. B JaCcTHOCTHU, Ha
HEKOTOPBIX COBPEMEHHBLIX IardopMax TUM int uMeer JIUHY
16, 32 u 64 6ura, a cienoBaTeJbHO, MOJaraThbCAd Ha KOHKPET-
HYIO eT0 IJINHY Ha 9TUX IIaTGopMax Heab3d.

B Mac OS X noagep:xuBatorcsa pekumbl ILP32 u LP64.
00a cCoKpalleHus CAYKAT IJId 0003HAUEHUA OTJINUNN B JJINHE
OpUMUTUBHBIX TuIoB C, MOAAepIKUBaeMbIX Ha 3TOH maIaTdop-
me. BuacTHOoCcTH, coxpainenue ILP32 osumauaer, uTo TUIILI int,
Tong u yrasarenu numeror quuny 32 6ura. A coxparmenne LP64
03HAYAET, YTO TUIILI 10Ng U yKa3aTeJu UMeIOT Aauny 64 outa,
TOT[Ia KaK 3HAUEHUS OCTAJIbHBIX TUIIOB HEIBHO CUUTAIOTCS 00-
nee koporkumu. C gpyroit ctopousl, Ha miaatdopme Microsoft
Windows nogmep:xuBaercsa peskum LLP64 nis 64-paspagabix
apXUTEeKTyp, IpuueM o0a Tuma, int u Tong, ocratorcs 32-pas-
PAAHBIMY U TOJLKO yKasareju Tuma long long mmeroT ajium-
HY 64 6uTa. OTH OTINYNA BBHIBLIBAIOT OIPeAeeHHEIE 3aTPY /-
HEHUA, eCJIU TUI yKa3aTeJd TpedyeTcs 6JIaroIoJIyUHO IIPUBe-
ctu K Tuny long. Y eciiu Ha GOsIbIIHCTBE IIaT(HOPM, BKIOUAS
u Win32, rakoe mpuBeJeHne OCYII[eCTBUMO, TO Ha IIaTdopme
Win64 oHO HEBO3MOXKHO.

IIpuBenenme TMNA YKA3aTENA K IIEJIOYNCIEHHOMY TUIY BhI3bI-
BaeT cepbesHble TpyaHocTu. Tak, tun 1ong long umeer niuuy He
MeHbIre 64 6uTOB, IIOATOMY HAa JIF000H COBpeMeHHOM IiaTdopme
TapaHTUPYEeTCA AOCTATOUHAA JJIMHA 3TOT0 THUIA JAHHBIX IJIA Xpa-
HEHUA JII000TO yKasaTess, Torha Kak Ha 16- miu 32-paspsagHbIx
wiaT)opMax OH MOXKET OKa3aThCs CIUIIIKOM IIUHHBIM. B Bepcun
C99 BHenpeHO KitoueBoe cyoBo typedef ¢ mpedurcom intptr_t
C IIeJIBIO TOYHO OIIPEIeIUTE IINHY YKa3aTesIsa. AHAJIOTYHOE 3bI-
KOBoe cpezcTBO BHeApeHo B Objective-C kommanueii Apple B Buze
KJacca NSInteger. 9TOT KJjacc MIMPOKO IPUMEHSAETCA B cpene
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Cocoa u obecrieyrBaeT TaKyIo JKe AJINHY, KaK U Y KOHKPETHOI'O
ykazarens. Umeerca Tak:ke Kiacc NSUInteger mia nmoanep:xku
I[eJIOUVICJICHHBIX 3HAUEHNUI 6e3 3HaKA.

B kome rpadguueckKoro moJib30BaTeIbCKOTO WHTED(deii-
ca HepeIKO BCTPEYaloTCs SKBUBAJEHTHBIE KJjacchl CGFloat
u NSFloat. O6a Kiracca 06eCIeUnBAIOT TAKYIO JKe IJINHY YKasa-
Tess, Kak u 'y Tuna float ma 32-paspsaaubix maardopMax Uian
y tumna double Ha 64-paspagHbIX mIaTGOPMAX.

CoxpaHeHme yuncen B Koyekynax

6 NSMutableArray *array = [NSMutableArray array];
7 [array addobject: [NSNumber numberwithInt: 12]];

Mpumep koga u3 dpaina numberInArray.m

Bo Bcex cTammapTHBIX KoJuleKnusax KiaaccoB Objective-C
IOIIyCKAaeTCa COXPaHeHVe 00'BEKTOB, HO, IIOMUMO HUX, B KOJI-
JIEKIIMAX 3a4acTyI0 TpebyeTcsa COXPAHATH U LaHHBIE IIPUMU-
TUBHBIX TUIIOB. B KauecTBe BEIXOZA M3 STOTO IIOJOKEHUA BbI-
OupaeTcsa Yynako6Ka — 3aKJIIOUeHNe IPUMUTUBHOTO TUIIA JaH-
HBIX B 000JIOUKY 00'bEKTa.

s oTOM esu CaysKUT nepapxus Kiaacca NSValue. Kiace
NSvValue nmpemHasHauaeTcs IJIs 3aKJIIOUYEHUI B 000JI0UKY OIU-
HOYHOTO 3HAYEHU S IPUMUTHUBHOTO THUIIA. DTOT JOBOJbHO 0600-
IIeHHBIA KJIACC CIYXKUT XapaKTePHBIM IIPUMePOM K.Jacmepa
Kaaccos. Ilpu cosgannu sK3eMILIApPa Kjaacca NSvalue B uro-
re IOJIy4aeTcCs IOAKJIACC, CIeIINaJbHO IpeJHA3HAUEHHBIN
I XPaHEHUSA PasHOTO Poja JAHHBIX. Tak, eciy B 9K3€MILIA-
pe Kaacca NSValue TpebyeTcs COXPAHUTh YKA3aTeb, 3TOT K-
3eMILIAD He JOJIKEH 3aHUMATh CTOJIBKO K€ MeCTa, CKOJIbKO OT-
BOIUTCA SK3EeMILIAPY, comepskramemy NSRect — crpykrypy C,
B KOTOPOI1 XpaHATCS yeThipe o0beKTa Tuma NSFloat.

Oco6oe 3HAUEHNE UMeeT KOHKPEeTHBIA moakaace NSNumber,
MIPOM3BOAHEIN OT Kjaacca NSValue. 9ToT Kiaacc mpegHasHaAUeH
JLJIA 3aKJIIOUEeHUA B 000JI0YKY OOVHOYHBIX YNCJIOBBIX 3SHAYEHUH
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¥ MOJKeT OBITh MHUIIMAJIN3NPOBAH JAHHBIMHU JIOOBIX CTAHIAPT-
HBIX IPUMUTUBHBIX TUIOB C.

Onsa o6omx 3STUX KJACCOB BBHIJENAETCA KOHCTPYKTOD
+valuewithBytes:objCType. B KauecTBe IEePBOTro €ro apryMeH-
Ta CIYKUT YKasaTeJb HA HEKOTOPOe 3HAUeHNe, a B KauecTBe
BTOpPOTO0 — KoOuposka muna storo sHaueHusa B Objective-C.
KoanpoBKY THUIOB ABIAIOTCA CUMBOJIbHBIMU CTPOKAMU, IIPE-
CTaBJIAIONIMMY KOHKPETHbIe TUIILI JaHHbIX. OHU MHTEHCUBHO
HCIIOJB3YIOTCA AJs nHTpocnekuu B Objective-C. B wacrmocTu,
TUIIBI JIIOOBIX METOJ0B MU IIePEeMEHHBIX SK3eMILIApa KJjacca
MOJKHO BBIOPATh CHaUaJjia U3 CUMBOJILHOI CTPOKY UX KOJUPOB-
KU, a 3aTeM IPOU3BECTU X CUHTAKCUYECKUIT aHAINS, UTOOHI 10~
JIYYUTH COOTBETCTBYIOIIME TUIIBI BO BPeMA KOMITUJIAIIUN.

KoaupoBKy /1060r0 THUIIa MOMKHO MOJYYUTH C IIOMOIIBIO
mupexTuBsl @encode (). OTa gUpeKTHBa aHAJIOTMYHA (PYHK-
nuu sizeof() B C, HO BMeCTO JJIMHBI ICKOMOI'O THIIA B BHUZE
IEJIOUNCJIEHHOTO 3HAUEHUA OHA BO3BPAIIlaeT KOLUPOBKY 3TOTO
TUIIa B BUJE CUMBOJILHOI cTpoKu C. B KauecTBe oueHb ya00HO-
TO mpueMa o0paleHus ¢ KOTUPOBKAMU TUIIOB CIYKUT IIPUMe-
Henue pacmupenus ¢pyuarmnuu typeof() 8 GCC. OHo BosBpa-
IaeT TUIl BRIPAKEHUA, U er0 MOYKHO COUeTaTh C JUPEKTUBOI
@encode () caemyromum 06pasom:

NSvalue *value =

[NSvalue valuewithBytes: &aPrimitive

objCType: @encode(typeof(aPrimitive))];

B sTom (QparmenTe Koga Bo3BpaliaeTcAa OO0BEKT THUIIA
NSvValue, saxJrouaromnuii B 000J04Ky TUII aPrimitive. 9rtor
Koj OyzeT paboTaTh HE3aBUCHUMO OT KOHKPETHOTO IPUMUTUBHO-
ro tuna. Ero MosKHO 3aKJIIOUUTH B 000JIOUKY MAKPOKOMAHIbI, HO
cjiefyeT ©UMeTh B BUIY, UTO BhIPDAXKeHNe, IepejlaBaeMoe B Kaue-
CTBe mapameTpa, He JOJKHO UMeTh IOO0YHBIX 3(hdeKTOB.

Crienyer Tak:ke UMeTh B BUIY, UYTO B PACCMATPHUBAEMOM
3Iech MpUMepe Kojla B KauecTBe ITapaMeTpa MEeTOLY MOJIMKEeH
mepefaBaThCSA YKasaTe/b HA 3HAUEHNE IMIPUMUTHBHOTO THUIIA.
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KoanpoBxka IpUMUTUBHOIO THUIIA OYIEeT UCIOJIb30BAHA B JAH-
HOM METO/I€ AJIsI BIICHEHUA IJINHBI 9TOTO TUIIA, IIOCJIE Yero OH
OyIeT CKOIMPOBAH.

OnHY KOHCTPYKTOPHI UCIIOJIB3YIOTCA Uate Apyrux. Tak, ecin
TpebyeTcs co3AaTh K3eMILIAD Kiaacca NSNumber us mesrounciien-
HOT'O 3HAYEHUST, 3TO MOXKHO CZeJIaTh CJIEAYIOIINM 00pasom:

NSNumber *twelve = [NSNumber numberwithInt: 12];

ITonyuaromuiicsa B UTOre 00b€KT MOJKET OBITH 3aTeM [I0-
0aBJIeH B KOJUIEKIIMIO. B oT/iMuYme OT 9K3eMILISPOB KJacca
NSvalue, sksemmiapsl Kiaacca NSNumber ymopsazodyeHbl. 9To
IMO3BOJIAET OTCOPTHUPOBATH KOJIIEKIIUMN, COMEPIKAIINEe DK3EeM-
ILIAPHL Kaacca NSNumber.

B npuBemeHHOM HU)Ke IIpuMepe Kojga u3 dQdaiaa
numberArray.m mesas rpyimna sK3eMILIAPOB Kaacca NSNumber
COXpaHsAeTCs B MacCHBe C IIOMOIIBIO ceJieKTopa -compare:.
Kak cienyer us mprBemeHHOTO Jajiee Pe3yIbTaTa BLIIOJTHEeHU A
9TOTO KOJa, YIOPSAOUeHUe OCYII[eCTBIAETCS HEe3aBUCUMO OT
KOJINUECTBA CO3JAaHHBIX 9K3eMILISIPOB.

6 NSArray *a = [NSArray arrayWwithobjects:
7 [NSNumber numberwithunsignedLongLong:
ULLONG_MAX] ,
8 [NSNumber numberwithInt: 2],
9 [NSNumber numberwithFloat: 300.057],
10 [NSNumber numberwithiInt: 1],
11 [NSNumber numberwithDouble: 200.0123],
12 [NSNumber numberwithLongLong: LLONG_MIN],
13 nill;
14 NSArray *sorted =
15 [a sortedArrayusingSelector: @selector(compare
D1
16 NSLog(@"%@", sorted);

Mpumep kofa n3 paina numberArray .m

1 20100315 14 :50:48.166 a.out[51465:903] (
2 "9223372036854775808",
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NV AW

[naBa 5

npm
1,
""200.0123",
"300.057"
18446744073709551615
)

PesynbTat BbiNoONHEHUA Koga v3 daiina numberArray .m

BbinonHeHne gecATUYHbBIX
apudmeTnyeCcKux onepawui

6
7
8
9
10
11
12
13
14

15
16

17
18

NSDecimalNumber *one =
[NSDecimalNumber one];
NSDecimalNumber *fortyTwo =
[NSDecimalNumber decimalNumberwithString: @"42"];
NSDecimalNumber *sum =
[one decimalNumberByAdding: fortyTwo];
NSDecimal accumulator = [sum decimalvalue];
NSDecimal temp = [fortyTwo decimalvalue];
NSDecimalMultiply(&accumulator, &accumulator, &temp,
NSRoundPlain);
temp = [one decimalvalue];
NSDecimalAdd(&accumulator, &accumulator, &temp,
NSRoundPlain);
NSDecimalNumber *result =
[NSDecimalNumber decimalNumberwithDecimal:
accumulator];

Mpumep kopa 13 daina decimal.m

s onepanuii ¢ unciaamu B C mpegocTaBIAIOTCA ABa TUIIA
IaHHBIX: I[eJOYNCJIEHHLIN 1 C IJIaBAIOIIe TOUKON. SHAUeHU A
C IIJIaBalOIell TOUKOi 00pa3yoTcA U3 ABYX COCTABJIAIOIIUX:
MaHTHCCHI U NTOPAAKA. B 1BOMUYHOM (hopMe OHU IIPeICTaBIEHbL
B BU/le MAHTHUCCHI, YMHOKEHHOM Ha J[Ba B CTEIIeHHN, 0003HaAYATO-
et TOPAAOK UmcIa.

TpyaHOCTH BHITTOIHEHU S OTIEPAI[UY CO 3HAUEHUAMU C I1IaBa-
I0IIIel TOUKO# 00'bACHAIOTCA JBOMYHOI (DOPMOIL X 3aIIUCH. ITO
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03HAYAET, UTO UX TOYHOCTD OIIPeesIAeTCA KOIMUEeCTBOM ABOMY-
HBIX PaspAI0B, UTO He Bcerga yaoouo. Tak, B GMHAHCOBBIX pac-
YyeTax MOMeT BOSHHUKHYTH HOTpe6HOCTb B COXpPaHEeHUU CYMM
C TOYHOCTBIO [0 YeThbIpex 1udp. Ho 9Toro He mM03BOIAIOT JOOUTH-
cd 3HAUEeHU C IIaBalolei Touxoii. Hanpumep, uncio 0,1 Hen-
3d IIpeaCTaBUTh KaKI/IM‘HI/IGY,Z[B KOHEYHBIM JBOUYHBIM 3HAUYEHHN-
eM ¢ IJIaBaloIei TOUKOii, Mogo0Ho ToMy, Kak yucyo 0,1 mo ocHo-
BaHUIO TPU (OZHY TPETH) HEJIL3A IMPEACTABUTH KaKON-HUOYIb
KOHEUHOMU II0CJIEJOBATEIBFHOCTHIO TECATUYHBIX ITUDD.

JBOMYHOE YMCJIO MIPEACTABIAET COOOI CYyMMy ITOKasaTeJieit
CTeIleHU ABYX, MOJ00HO TOMY, KaK AeCATUYHOE UNCJIO — CYMMY
TIOKasaTeJiel CTeneHu AecATr. B IpOOHBIX 3HAUEHUAX IM(PHI 0~
cJIe 3aIATOM, OTAeIAIONIEH 1eIYVI0 YacTh YKMCIa OT APoOHOi, 000-
3HAYaKT IIOJIOBUHHBIE, UeTBEPTHLIE, BOCbMbIE€ 1 IIPOUYMNE AOJIHU
uncia. Eciu monsiraTrbesa chopmupoBaTh 3uauernue 0,1, cKaaabI-
Bas IOKA3aTeIN CTEIEHU ABYX, TO JOOUTHCS JKeJIaeMOoro TaK 1 He
yacTcs, XOTs Pe3yabTaT U OyeT IIOCTEIIeHHO IPUOIMIKATECA K
sxestaeMoMy. To 2Ke camMoe TPOUCXOAUT IIPU TIOMBITKE chopMuIpo-
BaTh OAHY TPETh, CKJIAAbIBAadA MOKA3aTeJIN CTEIIeHU AecATu (Tpu
MEeCATBIX IIJIIOC TP COTHIX IIJIFOC TPU ThICAYHBIX 1 T.,Z[.).

B KauecTBe BBIXOJ]a U3 CTOJIb 3aTPYAHUTEIHLHOTO TIOJIOMKE-
HUSI MOYKHO, B YACTHOCTHU, BOCIOJIL30BATHCA apU(PMEeTHUECKU-
MU OIIEPAIMAMUY C IIJIaBaIoIei TouKoii. Tak, BMECTO LOJIJIapoOB
MEeHeXHble CYMMBI MOYXHO XPAHUTDH B COTBIX MOJIAX I€HTAa. Ho
IIPU 3TOM HYMKHO He SaGLITB HOpMaJIn30BaTh 3HAYEHNA B Orpa-
HUYEHHOM AuanasoHe IpeACTaBJIeHUA YUCeJI IeJIOUNCICHHOTO
tuna. B Objective-C npemocTasiisgerca Apyroi BEIXOM U3 IIOJIO-
JKEeHUA: NeCATUYHBIE TUIILI C HJIaBaIOILIeﬁ TOUKOM.

Tumn NSDecimal asasiercst cTpykTypoii C, IpecTaBasioIei
IecATHUYHOe 3HaueHUe. Kaxk Hu cTpaunHo, HO B C OTCYTCTBYyeT
npukJaagHoii narepdeiic API gya co3gaHuA MOAOOHBIX CTPYK-
Typ. IlosTOMy 1 IPpUXOAUTCA CHAUANA CO3LABATH 9K3EMILIAD
kKaacca NSDecimalNumber, a 3aTeM OTIpPaBIATE eMy COOOIIe-
uue -decimalvalue.
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Hanee, uMeOTCs ABe BO3MOYKHOCTHU AJA BBIOJHEHUS
apudmernueckux onepanuii. Bo-nmepBuix, 9K3eMILIAPHI Kjlacca
NSDecimalNumber apiasroTcss HeusMeHsseMbIMU. Il0oTOMY HO-
BBIE 9K3EMILIAPHI JAHHOTO KJIacca MOXKHO CO3aTh B PE3yJIbTa-
Te apuMeTHYECKO OIepaIuu, OTIIPABUB, HAIIPUMED, COO0IIe-
uue -decimalNumberByAdding: ogaHomy us Hux. VI BO-BTODHIX,
MOJKHO BOCIIOJIB30BAThCS JOCTYIHBIM B C IPUKJIAAHBIM UHTEP-
deiicom API, uTo6BI BUJONBMEHUTDL HYKHOE 3HAUEHME HEIO-
CPEeACTBEHHO B CTPYKTYPE.

ITepBasi BOBMOKHOCTEH OKa3bIBaeTCs 0oJiee YIOOHOHM B TOM
cJIydae, €CJIV BBITIOJHAETCS JINITH OLHA apudMeTnIecKas ome-
panus, a ee pe3yJbTaT coxpaHsaeTcsa B 00beKTe. Ecou ke apud-
MeTHUeCKUe OIePAIINY BLITIOJHAIOTCA B HECKOJIBKO 9TAIIOB, TO
yZoOHee BOCIOJIB30BATHCA JOCTYHIHBIM B C MPUKJIAJHBIM WH-
Tepdeiicom API. B aTom ciiyuyae BULOUSMEHAETCS caMa CTPYK-
Typa, U I09TOMY CO3/4aBaTh HOBBIM O0LEKT HA KAMKJOM IIPOMeE-
JKYTOYHOM 3TAIe He HYKHO.

Ha sameTtKy

B cneuymndukauymo C1X BKMOUEHbI TWMbl AECATUYHBIX YMCes, KoTopble
NoOAAEPXKMBAOTCA HEKOTOPbIMU KOMMUAATOPaMU B BUAE pPacLIMpPEeHus.
Ho Tvn NSDecimal He coBmecTM € HUMK. Bnpouem, ana 6onblnHCTBA
nnatGopm 3To He NMeeT 0Ccob60oro 3HaueHus. Ecin e npuknagHas npo-
rpamma npegHasHayaetcs s Takon nnatpopmbl, kKak POWER6 komna-
Hun IBM, rae umeetca annapatHasa nogaep:kka apudmetnyeckmx onepa-
LA, TO AEeCATUYHBIMY TUMaMK NyYLle NoNb30BaTbCA HEMOCPeACTBEHHO.

Ho uu ogHa U3 9THX BO3MOYKHOCTeIl He 00eCIeuynBaeT A0-
CTATOYHOTO ObICTpOZelicTBUA. [ecATUYHBIE YKCIa B JAaHHOM
cayJyae IpeCcTaBJIeHBl MacCUBOM Iudp, a o6pabaThIBalOTCA
OHH IIONAPHO IIOCJie HOPMAaJM3aluU ABYX MPEIbIAYITUX UM-
cejl. AHAJIOTMYHOM HPOU3BOLUTEIHLHOCTH MOYKHO OKUIATH
¥ OT IPOTPaMMHOI peasn3aiy oepaluii ¢ maaBaoIeil Tou-
Koii. BoaM0KHO, OHA OKasKeTcs ellle HUKE, MMOCKOJBKY THUII
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NSDecimal me Hale/ MIXPOKOTO IPUMEHEHUS, a CJIeL0BATEb-
HO, He IIOABEPraJjiCs CYIIeCTBEeHHON ONTUMU3AIIUH.

Kaacec NSDecimalNumber saBiasieTca mMOLKIACCOM, IIPOU3BO-
IHBIM OT KJacca NSNumber, u mosToMy OT HEro CIeLyeT OKU-
IaTh MOJIEPIKKYU BCeX BUAOB Ipeo0pa3oBaHmus 00'beKTOB TUIA
NSNumber B cuMBOJIbHBIE CTPOKHU, KaK OyAeT IMOKa3aHo B cJe-
nymoineM pasgeie. IX MOKHO TaKike Ipeo6pa3oBaTh B IPUMU-
TuBHEBIEe TUIBI C, HCIOJbB3YA CTAHAAPTHBLIE METOALI AJIA JOCTY-
Ila K 3TUM YHUCJIOBEIM 00'bEKTaM, HO IOJO0HBIE METOLbI MOT'YT
yceub WX OKPYIVIATE JeCATAYHEIC 3HAUCHU .

I'Ipe06pasoBaH|/|e CMMBOJIbHbIX CTPOK B Yncna

6 1int answer = [@"42" intvalue];
7 NSString *answerString =

8 [NSString stringwithFormat: @"%d", answer];
9 NSNumber *boxedAnswer =

10 [NSNumber numberwithInt: answer];

11 NSCAssert([answerString isEqualToString:

12 [boxedAnswer stringvalue]],

13 @"Both strings should be the same™);

Mpumep kopa u3 daina strtonum.m

CuMBOJIBHBIE CTPOKK MOYKHO IIPeo0pasoBaTh B YMCJja He-
CKOJIBKUM CII0co6amMu. ¥ MHOTUX 00'bEKTOB, IIPEACTABJISIOIIX
MIPOCThIE TUIHI JAHHBIX, UMEIOTCA MeTOAbl Bpome —intvalue
JIJIA BO3BpPATa I[eJI0UMCJIEHHOTO IPEeACTABIEHNUA IOJIYUaTeNI0.

B ksacce NSString mpegocrasisieTcs HECKOJBKO METOH0B
u3 sroro cemeiicrea. Tak, ecjm MMeeTCsa CUMBOJIbHASA CTPO-
Ka, coJepJraliasi YucJ0BOe 3HaAUEHUE, el MOKHO OTIIPABUTH
coobmernue -doublevalue, -floatvalue, -intvalue uam
-TongLongvalue, uTo6sI IpeoGpPaA30OBATE €€ B YMCJI0BOE 3HAUEe-
HUe JII000r0 U3 3TUX TUIIOB. B 6e3omacHbIX 64-paspagHbIX BEp-
cuax cpeabl Foundation cuMBOIBHOM CTPOKE MOXKHO TaKIKe OT-
npaBuUTh coo0IeHue -integervalue, 4To0ObI MOJYYUTH B OTBET
o0BeKT THIIa NSInteger.



136 Maga5

HNmeroTca Takike cmocoObl mpeobpasoBaHus B o0pat-
HOM IOPSAAKE: UYMCeJ B CUMBOJIbHBIE CTPOKU. B riase 6 6y-
IeT paccCMOTpPeH OAWH U3 CH0oco00B IpeobpasoBaHuUA Iie-
JIBIX YMCeJI B CUMBOJIBHBIE CTPOKH. TaK, €CJIX BbI3BaTh METO[
+stringwithFormat: mus o6bexTa Tuma NSString, To MOKHO
IIOCTPOUTH CUMBOJIBHYIO CTPOKY M3 JIIOGLIX IIPUMHUTHUBHBIX THU-
noB C, mog06HO TOMY, KaK CHUMBOJIbHAS CTPOKA hOpMUPYETCs ¢
nomomso pyaxnuu sprintf() s C.

Ecnn uuciio y:xe nmeercs B 9K3eMILIsApe Kiaacca NSNumber,
TO CUMBOJIBHYIO CTPOKY MOJMHO IIOJIYUUTH U3 HErO ABYMA CIIO-
cobamMu, OAVH U3 KOTOPBIX ABJIAETCS 000JI0UKOM AJIA APYTOro.
B uactHOCTH, MeTOox -descriptionwithLocale: Bosspammaer
CHMBOJILHYIO CTPOKY, chOPMUPOBAHHYIO B pedyJbTare opma-
THUPOBAHUA YHCJIA B COOTBETCTBUU C KOHKPETHBIMU PETNOHAJIb-
HBIMU CTaHJapTaMU.

B ﬂeﬁCTBHTeHBHOCTH 9TOT METOO caM He€ BBIIIOJHAET HH-
Kakoro mpeobpasoBanus. OH JIUINIL OTPABJAET COOOIeHUE
-initwithFormat:locale: HoBOMYy 3K3eMIIAPY KJacca
NSString. Comep:xumoe (popMaTUPYIOIIEH CTPOKY 3aBUCUT OT
Tuna uyucia. Hampumep, yucsia ¢ miaBamIneil TOUKOHA TBOMHOMN
TOYHOCTH IIPE00Pa3yTCs ¢ IOMOIILI0 (POPMATUPYIOIIEH CTPO-
Ku @"%0.169". 9ra cTpoxa GopMaTHPYET CTPOKOBOE IIPEACTAB-
JieHre umncyia 10 16 suauamux nudp yrcia, BKIOYAA ero mopsi-
IIOK, ecsiu TpedyeTcs.

Buj necsatuyHoro pasgenuresis (TOUKY UM 3AILATON) OIpe-
[eJIsIeTCs PernOHAJBHBIMY cCTaHAapTaMu. Tak, eciii OTIPABUTH
06BexTy NSNumber coobirenue -stringvalue, sTo Gyzer pas-
HO3HAUYHO OTIIPaBKe coolmienus -descriptionwithLocale:
co 3HaueHWEeM Nil aprymeHTa OJJHOMMEHHOI0 MeToxa. B aTom
cJIydae UCIIOJIB3YIOTCSA KAHOHUYECKUE Pe2UOHAIbHble CMAaHAap-
mbut, @ TO 03HAYAET OTCYTCTBUE JOKAJIUZAINU, U IIOITOMY I10-
JIyYE€HHBIN pe3yJbTaT OyJeT BHITJIAAETH OTUHAKOBO Ha JII000H
niatgopme.
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qTEHMEHMCEHM3CMMBOHbHHXCTpOK

6 NSScanner *parser =

7 [NSScanner scannerwithString: @"1 plus 2"];
8

9 1int operands[2];

10 NSString *operation;

11

12 [parser setCharactersToBeSkipped:

13 [NSCharacterSet whitespaceCharacterSet]];
14

15 [parser scanInt: operands];

16 [parser scanCharactersFromset:

17 [NScharacterset lettercCharactersSet]

18 intoString: &operation];

19 [parser scanInt: operands+1];

Mpumep kopa u3 daiina scanner.m

Bcesakuii maumHalomuil nporpaMmmupoBaTth Ha C mpeskme
BCero yuuTes moib3oBaTbesa pyukmuamu printf() u scanf().
AT QYHKIUU OUeHb IOXOMKH, XOTs OJHA U3 HUX BBIIOJHSIET
MpaKTUYeCKN oOpaTHBIE AeHCTBUA APYTroil, HO 06e II03BOJIAIOT
CTPOUTH (POPMATHUPOBAHHBIE CHUMBOJIbHBIE CTPOKH U IPOU3BO-
IUTh UX CHHTaKcHUUecKuii ananus. Kax ObLIO IOKa3aHo paHee,
B KJaacce NSString umeerca npuban3uTeIbHBINA aHAJIOT QYHK-
muu sprintf(), 4To JaeT BOBMOMKHOCTD CTPOUTH CUMBOJIbLHBIE
cTpoKU u3 (GOPMATUPYIOIINX CTPOK W IePEeMEHHBIX, HO UTO
JKe Ha caMOM JeJie ABJsAeTcsa aHajsoroM QyHxmuu sprintf()
B Objective-C? Kak mpousBecTy CHHTAKCUYECKUIA aHAJINU3 CO-
IEePsKUMOro 3aJaHHO CMMBOJIbHOMN CTPOKM?

OTBeTHI HA 3TU BOIIPOCHI MOYKHO HANTH B Kjiacce NSScanner.
OTOT KJIACC COJAEPKUT OueHb d3()(eKTUBHBIE CpeACcTBa pasdu-
enus Ha Jekcembl. CHauasa cos3faeTcs 9K3eMILISApP KJacca
NSScanner, mpucoeguHsIEeMbI K CHMBOJIBHOII CTPOKE, a 3aTeM
ee COZIePyKUMOe aHAJIN3UPYETCA JIEKCUUECKH 110 UaCTAM.
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Bce coobiiennsa, oTIpaBasieMble STOMY JIEKCHUECKOMY aHa-
JIN3aTOPY, UMEIOT OAUHAKOBYIO opMy. OHU IPUHUMAIOT B Ka-
4ecTBe MapaMeTpa yKasaTelb Ha IIepeMEeHHYIO I BO3BPAIIlaloT
JIOTMYeCcKoe 3HaueHue Tuna BOOL, o603HauaoIee, ObLI JU 10~
CTUTHYT YCIENIHbIN pe3yabTaT. JlekcuuecKUl aHAJIM3aTOP
coXpaHfAeT TEeKYIUI MHIEKC JeKCUUeCKOTO aHajIu3a B CUM-
BOJIBHO! CTPOKEe, MHKPEMEHTUPYsS ero TOJbKO IPU yCIeIl-
HOM pe3yJbTaTe MOJO0HOTO aHaJNN3a, UTO NaeT BOSMOYKHOCTH
IpoaHaJU3UPOBATH CJEAYIOIINe CUMBOJBLI B CTPOKe MHAUYe.
CpezpcrBamu Kjacca NSScanner HeTPpY/JHO pPeain30BaTh JIEKCHU-
YeCKUU aHaJIM3 C YIPEeXKIAIIUM CUUThIBAHUEM U BO3BPATOM.
Tak, ecqiu mocJaTh JeKCUUECKOMY aHAJIU3ATOPY COOOIeHUe
-scanLocation:, OH BO3BPATUT TEKYIIUH NHIECKC B AHAJIU3N-
pyeMoii CHUMBOJIBHO CTPOKe. A Jajiee MOYKHO ITOIBITATHCA BbI-
TOJIHUTSH JIEKCUUECKUH aHAINS, JOUTU L0 OITNOKYU U BEPHYTH-
cdA HasaJ, IocjaaB coolimenue -setScanLocation:, 4ToOsI Boc-
CTaHOBUTH CTAPBIIl UHIEKC.

OgauMm n3 cambix 3GGeKTUBHBIX B Kjacce NSScanner cuu-
Taerca MmeTon -scanCharactersFromSet:intoString:. 9ror
MeTOJ] CYUTHIBAET COEPIKUMO€e CUMBOJILHON CTPOKU U3 TEKY-
1I1ero MecTa ee JeKCHYeCKOI'0 aHajau3a [0 TeX IIop, IToKa He
BCTPETUTCSA CUMBOJI, OTCYTCTBYIOIINIT B 3aJaHHOM Habope. Kak
OyZeT MOKasaHo B r1ase 6, oJo0OHBIM 06pa30M MOKHO chOPMU-
POBaTh SK3eMILIAPHI Kjaacca NSCharacterSet ¢ ro0bIM Ipous-
BOJIBHBIM Ha0OPOM CHMBOJIOB UJIU K€ BOCIOJIb30BATHCA OJHUM
U3 CTaHJAPTHHIX HA0OPOB CIMBOJIOB.

B npumepe kKozia, IpuBeeHHOM B HauaJje 9TOTO paszesa, U3
CHUMBOJIbHOM CTPOKY CUUTBHIBAETCS YUCJIO, 3aTEM CJIOBO U fajee
ellle OJHO YMUCa0. YMCJIO CUNTHIBAETCSA BCTPOEHHBIM METOAO0M
-scanInt:, a co CJI0BOM ZIeJI0 OOCTOUT HEMHOTO CJIOKHee. [lmsa
9TOM IeJIN B JAaHHOM CJIyUae UCIIO0Jb3yeTca Habop BCEX CIMBO-
JIOB B 9K3eMILIApe Kiaacca NSCharacterSet.

Ho B fanHHOM IpuMepe UCII0JIb3yeTCs He TOJHKO 9K3eMILIIAD
Kjacca NSCharactersSet. Jlekcuueckuil aHAIN3aTOP HACTPOEH
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TaK’Ke Ha IPOIYCK IpobesoB. s 9TOM 1esu eMy IMOChLIaeT-
ca coobmenue setCharactersToBeSkipped:, npeanuceiBaio-
11ee UTHOPUPOBATH JI00bIE CUMBOJIBI U3 HA00pa, epejaBaeMo-
ro B KauecTBe aprymenrTa. [lepenaueit HaGopa cCHMBOJIOB IIpoGe-
Jia JIEKCUYECKOMY aHAJIN3aTOPy IPEAINCHIBAETC IPOMYCKATh
J100bIe TPOGEJIbI, BCTPEUAIOIINEC B IPOMEKYTKAX MEXKIY €T0
BeI3oBaMu. Eciiu Ha mo3uIun, ¢ KOTOPOM JIEKCUUECKUI aHAIN-
3aTOpP HAUMHAET CYUTHIBAHUE U3 CUMBOJbHON CTPOKM, KOrga
eMy IIOCHLIAeTCs COOOIIeHYe A JeKCUUEeCKOro aHaIn3a, Ha-
XOIATCA CHAMBOJIBI, IPUCYTCTBYIOIIE B JaHHOM Habope, OHU
npomyckatoresi. Ho onu He Oy4yT OPOMYINEHbI IPYU aHAIN3e
JIEKCEMBI, II09TOMY CUMBOJIbHAA cTpoKa "1 2" Gymer nmpouwnTa-
Ha KaK /Ba OTHEJIbHBIX YNCJIA, a He KaK 4yucio 12.






6

MaHunynnpoBaHune
CMMBOJIbHbIMUN CTPOKaMMU

B Objective-C momycKaroTcs ABa BUIAa CHMBOJILHBIX CTPOK:
crpoku C u crpoku Objective-C, HasbiBaeMbIe TaKKe CMPOKO-
svimu o0sexmamu. B xauectBe pacimuperus B GCC gomycka-
eTCA TaKIKe MO0JIb30BAThCS CUMBOJIBHBIMU CTPOKAMU U3 A3BIKA
Pascal, HO OHM IPUMEHAIOTCS KPaiiHe PeIKO U IOANePIKUBAIOT-
Cs JIUIID JJIS COBMECTUMOCTH ¢ Oubamorexamu Pascal.

Crpoka C mpexcraBiigeT co00ii TOBOJBHO IMPUMUTHBHBIN
TUI JAHHBIX B BUJe MAacCUBa CIMBOJIOB, 3aBepIIIaiolierocs oa-
ToM myctoro cuMBojia NULL. Ha Hee He pacripocTpaHnsieTcs IPUH-
U KOAUPOBKYU CHMBOJIOB, M B HEH MOMKHO XPAHUTH JIIOOYIO
OCJIeN0BATEIHLHOCT GANITOB, HE COTEPIKAIIYIO HYJI€BOM 6aiiT.
Komuposka UTF-8 6nlia crienmaabHO IIpegHa3HAUeHAa AJIS [IPU-
MEeHEHUA B CHUMBOJIbHBIX CTpoKax C. 9To KOAUPOBKA C IIepeMeH-
HO¥ JJINHOU CHMBOJIOB, B KOTOPOH OTCYTCTBYIOT HYyJIeBbIe 6aii-
THI — Ja’Ke B MHOTOOANTOBBIX IIOCIEN0BATEIbHOCTAX.

CumBossHas crpoka Objective-C mpepcrasiseT co60i BLICOKO-
ypoBHEBYI0 abcTpakiuio. OHa IOCTYITHA B BU/E TIOCI€J0BATEILHO-
ctu cuMBOJIOB B KoaupoBke UTF-16, Ho ee BHyTpeHHee IIPEACTaB-
JIeHHe ABJIsIeTCs 3aKpeITeIM. Ecau Kog Objective-C xommuiupyer-
¢ 1 IPUMEeHeHUsI BMecTe ¢ AuHaMudeckoit 6ubanorexoit GNU,
B TAKOM CJIy4ae CTPOKOBBIE KOHCTAHTHI Oy YT IIPEACTABIEHBI IK-
3eMILIAPOM KJIACCA CO CJIEAYIOIIMMY TPEMs IePeMEeHHBIMU 9K3eM-
wIApa: yKasarejeM 1Sa, yKasaTejgeM Ha CUMBOJILHYIO CTPOKY C
¥ IeJIOUMCIIEHHOM IepeMeHHO1H, cofiepsKalreil IIINHY 9TOM CTPOKU.
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Muuamuueckasi OMOIMOTEKA YCTAHOBUT YKAa3aTes b 1S HA HYMK-
HBII KJIACC IIPU 3arPy3Ke NCIIOIHIEMOI0 MOLYJIS.

s rocTyna K oTaeTbHBIM cuMBoJiaM B cTpoke Objective-C
CJIY2KUT THII Unichar, mpeacTaBiasionuil OAUH CUMBOJI B KO-
nupoBke UTF-16. Cienyer umerh B Buay, uro UTF-16 Tak-
JKe SIBJIAETCS KOAUPOBKOM € IMepeMeHHON IJINHOM CHMMBOJIOB
u uTo oguH cuMBoJ B yHUKOAEe (Unicode) moxkeT 0603HAUYATE
HEeCKOoJIbKO cuMB0JI0B B KogupoBke UTF-16. Bosee Toro, misa
0003HAYEHNA OJHOT'O CIEIMAJIBHOI0O 3HAKA C METKAMM BPOJE
yIapeHnil MOKeT MoTpe0oBaThCA He OAWH CUMBOJ B YHUKOE.

Co3zaaHune CTPOKOBDbIX KOHCTAHT

4 const char* cstring = "C string";

5 NSString *objcstring = @"objectiveC string";

6 CFStringRef cfstring = CFSTR("Core Foundation
string");

Mpumep koga n3 daina constantStrings.m

B Mac OS X cumBoJibHbIe cTpoku Objective-C ce80600H0 co-
CMblKOBAHbL C CHMBOJIBHBIMY CTPOKAMHU IIPUKJIAJHOTO UHTEP-
deiica Core Foundation (CF). Crpokossie koucrauTsl CF oTo-
OpasKaloTcA aHAJOTUUYHBIM 00pasoM Ha CHMBOJIbHBIE CTPOKHU
Objective-C B muHamuueckoit 6udanorexe GNU, xorsa u ¢ He-
KOTOPBIMU OTJIMYUAMHU. B yKasaTeje 1Sa HA HUX YCTAHAB-
JIMBAeTCs BHEIIHAS CChLIKA, IPUCYTCTBYIOIIaa B cpeae Core
Foundation, 1 mosTomMy Ajia MaHUIYJIUPOBAHUSA UMU He Tpe-
OyeTcs MPUBA3BIBATH AUHAMHUUECKYI0 0ubanoTeKky Objective-C
wiau cpeny Foundation. ¥V mux umeercsa takke mosie ¢Jiaros,
IO3BOJIAOIIEeEe BLIOPATh MX BHYTPEHHEE MIPEJCTABIEHNE B KO-
nupoBke UTF-8 unu UTF-16 B 3aBUCHUMOCTH OT TOTO, KaKasd U3
HUX OKakeTrcs 0oJiee ahheKTUBHOM I IIPeACTaBICHUA COIeP-
JKMMOTO 3THX CTPOKOBBIX KOHCTAHT.

HOnsa cosmaumsi cTpoKoBBIX KoHcTaHT Objective-C cTporo-
BBIH JtuTepas KoHcTaunTel C mpeaBapsercsa 3Hakom @, Kak, Ha-
npumep, @"string". A mnaa cosgaHus CTPOKOBBIX KOHCTAHT



MaHmnynmpOBaHme CUMBOJIbHbIMUN CTPOKamMn 143

Core Foundation B xozme Objective-C u C ciy:KuT MaKpoKoMaHIa
CFSTR() . 9Ta MaKpPOKOMAaH 14 BEI3LIBAET BCTPOEHHYIO B KOMITHJIS-
TOP PYHKINIO, POPMUPYIOIIYIO O0BEKT CTPOKOBOM KOHCTAHTEHI.

CpaBHEHMECMMBOHbHHXCTpOK

6 NSString *twelve = @"12";

7 NSString *twelveFromInt =

8 [NSString stringwithFormat: @"%d", 12];

9 NSNumber *numberTwelve =

10 [NSNumber numberwithInt: 12];

11

12 if ([twelve isEqualToString: twelveFromInt])
13 NSLog(@"Both strings are equal');

14 if (twelve == twelveFromInt)

15 NSLog(@"Both strings are identical");

16 if (twelve == @"12")

17 NSLog(@"Constant strings are identical");
18 1if ([twelve isEqual: numberTwelve])

19 NSLog(@"String is equal to number');

Mpumep kopa n3 daiina CompareStrings.m

ITpocreiimuii u Hambosiee OUEeBUIHBIN CIIOCOO CpaBHEHUS
CHUMBOJIbHBIX CTPOK Ha PABEHCTBO COCTOUT B MCIIOJb30BAHUU
omeparopa cpaBuenus == B C. K coxxayienunio, Takoi cmocoo
OKa3bIBaeTCA PabOoTOCIIOCOOHBIM JAJIEKO He BCETa, UTO MOKET
TIPUBECTHU K €]Ba 3aMETHBIM IPOTPaMMHBIM omubkam. Beab
C IIOMOIIIBIO OIIEPATOPa CPABHEHUS IPOBEPSIETCS TOMKIECTBEH-
HOCTbH, 8 He PABEHCTBO CUMBOJBbHBIX CTPOK. II0OGHBIM CITO-
co00M, B YACTHOCTH, IIPOBEPSIETCS, SBIAIOTCS JIU OHU OLHUM
U TeM Ke 00'beKTOM, a He 00'beKTaMU C PABHLIMU 3HAUECHUSIMMU.

CpaBHeHUe ABYX yKasaTejel BBIIOJHAETCA HAMHOTO ObI-
cTpee, UeM CpaBHEHME JBYX CHMBOJIBHBIX CTPOK, U JaKe OBICT-
pee, ueM oTIpaBKa coobiieHud. [losToMy MHOTIA MOKeET OBITH
OBICTpee ITOIIPO60BaTh CHaUAJIa CPABHUTH YKasaTeau. B pesyin-
TaTe CpaBHEHUA yKasaTesell MOYKHO BBISICHUTD, ABJISIOTCS JIN
CHUMBOJIbHBIE CTPOKY OAUHAKOBBLIMY WJIY TOJIBKO MOT'YT OBITD Ta-
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KOBBIMU, HO HEJIb3sI Y3HATH, UTO OHU COBEPIIIEHHO Pa3HbIE. ITO
IO3BOJIAET YCKOPUTD BBIIIOJIHEHUE KO/a, €CJIX B HEM 4aCTO CPaB-
HUBAIOTCA CUMBOJIbHBIE CTPOKHU, HO 3aUaCTYIO CIYIKUT XapaK-
TEPHBIM IPUMEPOM Npexc0e8peMeH Ol ONMUMUAUUL.

Ecuau Tpebyercsa mpoBepuTh ABe CHUMBOJIbHBIE CTPOKY Ha pa-
BEHCTBO, TO JJIs 9TOH I1eJIH CJIeAyeT BOCIIOJIb30BATHCA METOAOM
-isequalToString:. 9ToT MeTOL IPUHUMAET B KAUECTBE apry-
MeHTa APYTyio cpaBHUBaemMy ctpoky Objective-C. s cpas-
HeHUs IBYX 00beKToB Objective-C uM oTIIpaBiIsioTcs coooIe-
HuA -iSEqual:, HO UMEHHO UX MOJIydYaTeb HOJMKEH PeIlIuTh,
KaKUM U3 JPYTUX O0BEKTOB OH CYUTAET ce0A PABHBIM.

IIpu KoMOUIAIIMY KOJa U3 IPUMepa, MPUBEIEHHOTO B Ha-
YyaJjie 9TOTO pasfesia, KOMIUJIATOP OOBIUHO 00 beANHAET CTPOKO-
BbI€ KOHCTAHTHI, X I09TOMY KOHCTAaHTHI twelve m@"12", mo cy-
II1eCTBY, OyAyT 0603HAYATH OAUH U TOT K€ 00BEKT. ¥ KOMITUJIA-
TOpa HET 0COOBIX IPUYNH HE CeJIaTh TAaKoe 00befNHEeHe, XOTs
9TO He TapaHTHUPYETCH.

BoJsiee nHTEpeCHBIH caydail IpeCTaBAAET CPABHEHUE CUM-
BOJIBHOM CTPOKM U dK3eMILIApa o0bekTa NSNumber. Ha mepsurit
B3IJIAJ, CHMBOJIbHAA CTPOKA B JAHHOM CJIy4Yae CPaBHUBAETCA
C pe3yJbTATOM OTIIPABKU coobIIeHusA -Stringvalue uucioso-
My 00'bEKTY, HO Ha CAaMOM JieJie 9TO He TaK.

ITO 00CTOATEIBCTBO Ba’KHO NMETH B BUAY, IIOCKOJBKY PABEH-
CTBO JOJIKHO OBITH KOMMyTaTuBHBIM. Eciu [a isEqual: b],
TO B KOJle Uallle Bcero OyIeT CAeJaHO IIPeAIloIoMKeHue, UTO
u [b isEqual: a]. MW sTo 0COGEHHO CIpaBemJINBO AJIA KIACCOB
u3 Kosuieknuii. Tak, eciu BBeCTH [Ba 00bEKTa B KOJLIECKIIUIO
NSMutableSet, rae paBeHCTBO MOAAEPKABAET JIUIIH B OFHOM Ha-
TpaBJIeHNH, HO HE B APYTOM, TO PE3yJIbTAT OKAKETCs HeoIpee-
JIEHHBIM.

3avyacTyio Ipu CPAaBHEHUU CUMBOJIbHBIX CTPOK (MJIM COOT-
BETCTBYIOIIUX 00BEKTOB) TPeOyeTCA BBIICHUTH HE TOJBKO UX
PaBEHCTBO, HO U yIopsanoueHue. VIMeHHO 3eCh IeI0 HauWHA-
eT IPUHUMATL 0oJiee cepbe3HbIii 000poT. Eciu As cpaBHeHUA
IBYX UMCEJ UMEeeTCs eJUHOe KaHOHNUECKOoe YIIOPSIJ0UeHre, TO
JJIS CUMBOJIBHBIX CTPOK — HECKOJIBKO BIIOJIHE OIIPENeJIeHHBIX
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CTPOTUX yHopaxoueHuii. B KakoM, HaITpuMep, IOPAIKE CIey-
eT PacIoJIoKUTh cTpoku "etoile", "Ntoiln" u "Etoile"?

Ecau cpaBHUTH 9TH CUMBOJIbHBIE CTPOKHU C YYE€TOM pPeru-
cTpa, TO MepBasd U IOCJHeAHAA CTPOKYU OYIyT UMETh OTUHAKO-
BB paur ynopsagouenns. CaeayioT I CUMBOJIEL C YapeHnueM
IO UJIM IIOCJIe€ UX aHaJIOTOB 0e3 ynapeHus Jubo A0 UJIU IIocje
BCEX CMMBOJIOB 0e3 yIapeHusi, 3aBUCUT OT KOHKPETHBIX Peru-
OHAJILHBIX CTAaHAAPTOB. Tak, eciu mMeeTcs CIIUCOK (ailyios,
TO II0JIb30BATEb IPOrPAMMBI MOKET BHIKA3aTh CUJIbHOE HEY-
JIOBOJILCTBUE, €CJIU B Pe3yJibTare X coOpTupoBKU (aiia filell
OKa)keTcs B cuucKe mepeq gaiiiom file2, naxe ecau aTo cio-
BapHBIHN TOPATOK COPTUPOBKHY JIBYX MMeH (ailyioB.

11 IpOCTOro CpaBHEHUA CTPOK HA OCHOBAHUU TOJBKO CHM-
BOJIBHBIX 3HAUEHU I MOKHO BOCIIOJIb30BATHCSA METOIOM —Compare: .
B pesysibTaTe TaKOro CpaBHEHUS, KaK, BIIPOYEM, U BCEX APYTUX
BHUIOB CPABHEHU, BO3BpaIaercsa o6beKkT NSComparisonResult
IIePeUNCINMOr0 THUIA CO CJIAEAYIOIIMMU TPEMsS BO3MOXKHBI-
mu sHadvenuamu: NSOrderedAscending, NSOrderedSame
u NSorderedDescending. Eciu ke naHHbBIE JOJKHBI ObITH IIPE-
CTaBJIEHbI II0JIb30BATE0 IIPOrPAMMBI, TO JIJIS CPABHEHUSA CTPOK
JIydllle BOCIIOJIb30BAaThCA MeTogoM - 1ocalizedCompare:. dror
MEeTOJ] BO3BPAIIaeT Be CTPOKHU, YIIOPSIJOUEHHBIE B COOTBETCTBUL
C IpaBUJIAMU, ONPeIeJeHHLIMIA B BHIOPAHHOM II0JIL30BATEIEM
AsbIKe. O0a yIIOMAHYTBIX METOa CIYKaT 000JI0UKOM AJIs Caeny-
FOII[ero 0000IIIEHHOTO METOa CPABHEHUA:

- (NSComparisonResult)
compare: (NSString*)astring
options: (NSStringCompareOptions)mask
range: (NSRange)range
Tocale: (id)Tocale;

I9TOT MeTOoA NPUHUMAET B KadyecTBE BTOPOTrO Iapame-
Tpa pasHble BApUAHTHI CPABHEHUS, B TOM YHCJIe 00BEKT TUIIA
NSNumericSearch gusa copTupoBku uncel ¢ pacrnososxeauem 10
nociae 9, a Takke o0beKT THIa NSCaseInsensitiveSearch gua
cpaBHeHUs 0e3 yuera peructpa. Ecau ke nmepenarb eMy IIpee-
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JIBI CDABHEHUS B KaUEeCTBE TPETHEro MapaMeTpa, TO TEM CAMBIM
MOYKHO OTPAHMYUTH CPABHEHNE C IMOACTPOKON Yy MOJydaTesisd.
A eciiz mepeaTh B KaueCTBE YETBEPTOr0 IIapaMeTpa CChIIKY Ha
peruoHaJbHbIe CTAHAAPTHI, TO MOMKHO YKa3aTh IPaBUJa YIIO-
pAamouYeHus OJIsi CHMBOJIOB, He IIpeAcTaBaeHHbIX B Koge ASCII.
Crnenyer mMeTh B BUAY, YTO €CJIM B KauecTBe UETBEPTOTO Ia-
paMeTpa mepefaeTcss KOHCTAHTa Nil, To mIpy cpaBHEHUM CHM-
BOJIBHBIX CTPOK HCIIOJB3YIOTCA TEKYINe WUJIN KAHOHUYEeCKUEe
peruoHaJIbHBIE CTAHAAPTEL. B paccMaTpuBaeMoM 34eCh IIPUMe-
pe epefaya KOHCTAHTHI Ni 1 03HaUYaeT UCIIOIb30BAHNE KAHOHM-
YECKUX PErMOHAJbHBIX CTAHIAPTOB IPU CPABHEHUU CHMBOJIb-
HBIX 3HAUEHUH B YMCJIOBBIX CTPOKAX.

MocnmeonbHasa 06paboTka CTPOK

7 for (NSUInteger i=0 ; i<[aString length] ; i++)

8 {

9 unichar c =

10 [astring characterAtIndex: 1i];

11 // 06paboTaTb CUMBOJIbHYK CTPOKY C
12 }

Mpumep Kopa n3 paina stringIterateSTow.m

Kinace NSString npexacrasisier co0oil KiacTep KJIACCOB.
910 abCTPaKTHBIN KJacc, U IIO3TOMY IIPU CO3JAaHUU €Tr0 00~
eKTa II0JIy4YaeTCs JK3eMILIADP HEKOTOPOI'0 3aKPBITOI'O KJac-
ca. B mo6om mogkJiacce, IPOM3BOLHOM OT KJjacca NSString,
IOJIKHBI OBITH peajiM30BAHBI IIPOCThIEe MeTOABI - length
u -characterAtIndex:. IlepBbIil U3 9TUX METOLOB JOJKEH BO3-
BpAaIIATh JJIUHY CHUMBOJBHOI CTPOKH, & BTOPOM — CHUMBOJI II0
KOHKDPETHOMY UHJIEKCY B CTPOKE.

Eciu TpebyeTcs BBIIIOJHUTh KaKue-HUOYIb AefCTBUA HaJ
KaXJbIM CUMBOJIOM B CTPOKE, TO oOpalreHre K Heil MOXKHO Op-
raHu30BaTh B I[UKJIe, BbI3bIBAA Ha KaXKJOM ero Iare MeTO[
-characterAtIndex:. Ho aro kKpaiine Hea(PHEKTUBHEIN CIIO-
co0, MIOCKOJIBKY OH TpeOyeT OTIPaBKU COODOIIEeHUA OIS KarK-
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moro cuMBoJia. C TOUKY 3PEHUA MCIOJIb3YEeMbIX BEIUUCIUTE -
HBIX PECYyPCOB TaKOU c10co0 00X0AMTCA HAMHOTO JOPOIKE, YeM
IOCTYII K cuMBoJiaM u3 cTpoku C. B januoM ciryuae Ijid KaKao0-
0 CHMBOJIA IIOCBLIAETCA TaKike coobmenne - 1ength, uro Tpe-
OyeTcs JIUIIL B TOM CJIy4Yae, €CJIU JJINHA CTPOKU MOKET U3Me-
HUTbCA B TeUEHUE OTAEJIbHOTO I1ara IUKJIa.

B kauecTBe aJbTepPHATUBHOTO cmocoba AOCTATOUYHO IIO-
JIYYUTH CUMBOJBHYIO cCTPOKY C, uTOOBI 3aTeM 06paboTaTs ee.
Hamnpumep, cMMBOJIBHOM CTPOKE MOYKHO GBLIO OBI OTIIPABUTH
cHauvajyia coobmienue -UTF8String, a saTem o6paboTaTh BO3-
BpalaemMyo cuMBoJIbHYIO cTpoKy C. Ho, HecmoTpsa Ha Bcio 060-
CHOBaHHOCTb TAKOTO MIOX0/a, He CJIeayeT 3a0bIBATDh, UTO CUM-
BOJIbHASA CTPOKA MOYKET OKa3aThCA JOBOJIBHOM MINHHOM, YTOOBI
BMmectuthea B popmar UTF8. ITosToMy BHYTpeHHee IIpeCcTaB-
JIeHU€e BO3BPAaIlaeMoro o6'eKTa, BO3MOKHO, IPUAETCS IPeo6-
pasoBathk B popmat UTF8, BeIAEIUTD TaMATH [IJISI €T'0 COXpaHe-
HUSA, & BIIOCJIEICTBUU OUNCTUTD 3Ty IaMATH CPEIACTBAMU aBTO-
MaTHUYEeCKH 0CBOOOKIAaeMOro myJia Uin “cO0pKu Mmycopa”.

Bosee adpdexTUBHBIN c110CO0 JOCTYIIa K CUMBOJIAM U3 CTPO-
KU IpepocTaBiser Mmeron -getCharacters:range:. Meromst
Objective-C, nMeHa KOTOPBHIX HAUUHAIOTCS C get, OOBIYHO IIPHU-
HUMAaIOT B KauecTBe ITapaMeTpa YKasaTeJib Ha HeKOTOPYIO 06-
JIaCTh TaMATH, BBHIJEJEHHYIO B BBIBHIBAIOIEl YacTHU KOJa,
a BO3BpAII[alOT OHU JaHHBIE, XPAHAIINECA B 9TOIH 006JacTH Ia-
MATHU. B TaHHOM cJiyJae IepBBIM apryMeHTOM TaKOTO MeToza
CJIYKUT yKasaTeJb Ha 6ydep co 3HaUeHUAM TuIa unichar, Ko-
TOPBIA AOJKEH OBITH JOCTATOYHO OOJIBIIUM, YTOOBI XPAaHUTDH
3ampalirnBaeMoe KOJINUeCTBO CUMBOJIOB.

B npuBeneHHOM HUKe IpUMepe KOJa YIIOMSAHYTHIM BBIIIIE
MeXaHW3M UCII0JIb3yeTCA AJIs MocUeTa KOIUYECTBA TOUEK C 3a-
nsaToit B ucxoguoMm (aitie. CHauasma UCXOOHBIH KOJ 3arpysKa-
eTCsI B CUMBOJIBHYIO CTPOKY, & 3aTeM OH M3BJIeKaeTcd IO Je-
CATH CUMBOJIOB 3a onuH npueM. O6paTuTe BHUMaHNUe HA IPU-
MeHEeHVe B JaHHOM IIPUMepe ABYX BJIOJKEHHBIX APYT B Apyra
IUKJIOB. BO BHEIITHEM I[MKJI€ CUMBOJIBI [TOJYYATCA 0JI0KaAMU,
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a BO BHYTPEHHEM ITUKJIe — GJIOK 00pabaThIBaeTCs TOCUMBOJIB-
HO. AHaJIoTMYHAA CTPYKTYypa KoZa GopMUPYeTCs KOMIITUIATO-
PoM, KOorja IJi MUKJINUIECKOro 06paIle s K KOJJIeKI[UU IIPU-
MeHseTCA Oblcmpoe nepevucietue.

B nanaoOM cayuae oTIIPaBIATh COOGIeHe TpeOyeTcs yKe e-
CATU CUMBOJIAM, a He KayKJIOMY U3 HUX. BBICTpoIeicTBIEe MOK-
HO IIOIIBITATHCS IOBBICUTS €111e 60JIBIIIE, €CJIN YBEJIUUNTH PasMep
oydepa. Crenyer, omfHAKO, UMETh B BUAY, UTO 3TOT Oydep Bble-
JseTcs B cTeke. TaKoil moaxo[ CIIoOCOOCTBYET IOBBIIIIEHUIO ObI-
CTPOJENCTBUSA, HO B TO K€ BpeMdA TpebyeT 0co00ro BHUMAHUA,
uTOOBI IPABUJILHO 3aaTh Ipeesbl. B MpOTUBHOM ciIyuae B 3a-
IIUTe IPUKJIATHON IPOrPaMMbI MOT'YT 00pa3oBaTbCA Operu.

11 1int semicolons = 0;

13 NSUInteger length = [str length];

14 NSRange range = { 0, 10 };

15 while (range.location < length)

16 {

17 unichar buffer[10];

18 if (range.location + range.length > length)
19 {

20 range.length = length range.location;
21 }

22 [str getCharacters: buffer range: range];
23 range.location += 10;

24 for (unsigned i=0 ; i<range.length ; i++)
25 {

26 unichar c = buffer[i];
27 if (c=";")

28 {

29 semicolons++;

30 }

31 }

32 }

33 printf("Source file contained %d semicolons\n",
34 semicolons);

Mpumep kofa n3 parna StringIterate.m
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HamomHUM, YTO CTPOKOBEIE O0'BEKTHI CKPHIBAIOT CBOIO KO-
nupoBKy. Kox u3 paccmaTpuBaeMoro 3ech mpuMepa paboro-
coco0eH He3aBUCUMO OT BHYTPEHHETO CII0c00a XPaHEHU A CUM-
BOJIBHOI cTpoku. Tak, ecau ato 7-paspanubiii Ko ASCII nanu
UTF-8, 60abIIMHCTBO CUMBOJIOB BCe PaBHO OyJeT mpeodpaso-
BaHo B hopmaTt UTF-16 oueHb OBICTPO. A €CJIU 9TO HEUTO BPOJE
koxupoBKu Mac Roman, To mpeo6pa3oBanme CHMBOJIOB B HY K-
HBIH (DOPMAT MOYKET OTHATH UyTh 60JIbIIIe BDEMEHU, HO BCE PaB-
HO OHO OYyZIeT BBITIOJTHEHO JOBOJBHO OBICTPO.

Mpeo6pa3oBaHrie KOANPOBOK
CUMBOJbHbIX CTPOK

5 NSString *str =
6 [NSString stringwithUTF8String:
7 "some text in a C string"];
8 const char *utfl6 =
9 [str cStringuUsingEncoding:
NSUTF16StringEncoding] ;
10 const char *utf32 =
11 [str cStringUsingEncoding:
NSUTF32StringEncoding];
12 const char *macRoman =
13 [str cStringUsingEncoding:
NSMacOSRomanStringeEncoding] ;

Mpumep kofa n3 daiina encodings.m

K uwmcny Hambosee IMMPOKO IPUMEHSABIINXCS B KJacce
NSString us npukJaagaoro narepdeiica OpenStep orHOCHINCH
MeToAbI -CString u +stringwithCString:, Koropsie npeodpa-
3oBeIBan CTPOKY C B cTpoKy Objective-C, u maoGopor. Ho mesro
B TOM, 4TO B cTpOoKax C He yYnThIBaeTCA KOTUPOBKA.

CumBosabHasa ctpoka C mpexacraBiser coboit maccus 6aii-
TOB, B KOTOPOM MOXKHO XPaHUTH JIIOO0M BUJ CUMBOJIbHBIX JaH-
HBIX. BCB orepanmuy C CMMBOJIAaMHU OIIPeAeJIAI0TCA BHEIIHNUM
00pas3oM, U I0ITOMY OCBELOMJIEHHOCTH O KOJUPOBKE CUMBOJIOB
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ABJISETCA BHEMTHUM (DAKTOPOM II0 OTHOIIIEHWIO K CUMBOJILHOM
crpoke. CoBceM MHAaUe [eJI0 OOCTOUT C CUMBOJILHBIMU CTPOKA-
mu B Objective-C.

g npeo6pasoBanusa ctpoku C B cTpory Objective-C, u Ha-
000pOT, HY»KHO 3HATH KOAUPOBKY CUMBOJIOB B CTpoKe C. PyHKITNN
u3 cTaHAapTHOI OubmoTeK C IIPOBEPAIOT IEPEMEeHHY 0 OKPYKe-
HUSA, YTOOBI BBIICHUTD, KAKOM MOJKHA ObITH 9Ta KoaupoBKa. Ho,
K COKaJIeHUIO, 9TO BhISLIBAET HeMaJIo 3aTpynuenuii. Eciu ¢ mo-
MOIILI0 3TUX (DYHKIUHM CUMBOJILHBIE JAHHBIE YUTAIOTCS U3 COKe-
Ta niIu (paiisa, a 3aTeM u3 HuUX (popmupyerca crpoka Objective-C,
TO B KOHEUHOM HTOTE II0JIy4aeTCAd TEKCT B KOJUPOBKE, BLIOPaH-
HOM IOJIb30BaTEIEM IIPOIPAMMEI, 4 He B KOAUPOBKE, BLIOPAHHOMN
cospaTeseM daiiia.

ITo 5T¥M NPUYMHAM YIIOMSHYTHIE BBIIIIE METOLBI TEIEPh KC-
KJIIOUEHBI 13 YIOTPe6IeHNsI, a BMECTO HUX IIPUMEHSIIOTCSI METO-
IbI, IPUHUMAIOIINE B KaUeCTBe IIapaMeTpa 3aJaBaeMyI0 SIBHBIM
obpasom KoxupoBKy. He cienyer, oqHako, 3a0bIBaTb, YTO IIO
YMOJTUYAHUIO 1A 000 MHOT06ATOBOM KOAMPOBKY IPUHIMAET-
¢ 00paTHBIN MOPALOK CJIeI0BAHUA 6aITOB (0T CTapIIIEero K MJIaI-
emMy), 4To GbLIO OIMPaBIAaHHO IJIA KOMIIbIOTEPOoB Macintosh Ha
6ase mporieccopa Motorola 68000 u pa6ouux crauiuii RISC,
rae sa3biK Objective-C Haliies mmpoxkoe IpuMeHeHne, HO MeHee
omnpasaanuo A5 IIK Ha 6ase mpoiteccopoB X86 ¢ IpAMbBIM IOPSAL-
KOM cJIefloBaHuA 0aiTOB (0T MJIAAIIEro K CTapIlieMy).

Hawubosee pacnpocTpaHeHHOI OIS TEKCTA B TeX CTPaHaX,
rie MPUMEeHSAeTCA BUAON3MEHEHHBIN TaK WM MHAUYe BAPUAHT
JaTUHCKOTO andasura, asiasercd KogupoBka UTF-8. Oua mo-
3BOJISIET MIPEJCTABUTH OJHUM GafiTOM JIFOObIe CHMBOJIBI B KOZle
ASCII, a GOJIBIIMHCTBO OCTAJIbHBIX CHMBOJIOB — ABYMJ GaiiTa-
mu . B Kiacce NSString umerores ciaemyromiue caysKe0Hbie Me-
TOABI MIOJYUYEHNUA U YCTAHOBKY CUMBOJILHEBIX JAHHBIX B KOIM-
poBke UTF-8: -UTF8String u +stringwithUTF8String:. Umu

1
Koduposrxa UTF-8 cogepuienno ne zodumcsa 0aa 0603Ha%eHUsA Udeo-
2pa@uiLecKux CuMB0J08, 8 MOM HUCe UepOo2luPos.
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MOJKHO I0JIb30BAaThCA IPEUMYIIIECTBEHHO B KOJie /I IIpeobpa-
30BaHUsA B CUMBOJIbHBIE CTPOKU C, 1 HA000pOT.

s GopMUPOBAHUA CTPOKOBOTO O0BEKTA U3 CUMBOJILHOM
ctpoku C B KaKOH-HUOYAb APYTOil KOAUPOBKE CIAYIKUT METOL
+stringwithUTF8String:. Ero mepBsIM apryMeHTOM CIYKUT
cuMBOJIbHAA cTpoka C, a BTOPBIM apryMeHTOM — UJIeH Iiepe-
YUCJIUMOTO THUIIA, MPEACTABISIONINN KOHKPETHYIO KOAUPOB-
Ky. Eciiu cuMBo/ibHBIE JaHHBIE TPOUCXOAAT U3 CTAPOI CUCTe-
mbl Mac OS, To B KauecTBe UX KOAUPOBKU MOKHO BBIOPAThH
NSMacOSRomanStringencoding. 9Ta KOQUPOBKA IPUMEHSIACH
110 YMOJIYaHUIO 0 IOABJIEHNA MOAAEPKKY YHUKoxa B Mac OS.
Ecnu xe Tpebyerca opraHm30BaTh B3aMMOJEHCTBHE CO CTa-
peimMu cuctemamu Windows, TO B KaueCTBe KOJUPOBKU MOXK-
HO BbIGpPaTh NSWindowsCP1252StringEncoding. 9ta Kogupos-
Ka IMUPOKO IPUMEHSETCsI BO BCeM OCTaJbHOM Mupe. A B HO-
BBIX cucTtemax Windows npumensercs Koguposka UTF-16, Ho
IIpeAIIouTeHre OTAaeTcaA ee BapuanTy NSUTF16Litt1eEndianst
ringencoding ¢ mpAMBIM HOPALKOM CJIeJOBaHUA 0ANTOB.

Ecyu cTpoKOBBIE JaHHBIE COXPAHAIOTCA B KOHKPETHOM KOU-
POBKe, TO BMECTO yKa3aTeJel 3a4acTyI0 UCIOJb3YIOTCA DK3EM-
ILISAPBI KJ1acca NSData. 9To o4eHb IPOCTOM KJIacc, MHKATICYJIN-
pyomuii 06JacTh DaMATH: yKa3aTeJdb HA Hee U pasMep. A mo-
CKOJIbKY B TAHHOM CJIy4ae IPUXOAUTCSA UMETh JeJI0 C 00beKTOM,
TO €ro MOYKHO TOJBEPIrHYTh MHTPOCIEKI[UH, BOCIIOJb30BATHCA
TIOJICYETOM CCBHLIOK /I OUMCTKY M3 IaMATHU U COXPAHUTH B KOJI-
Jexuun. B mesmom psge caydyaeB Takoil criocod oKassIiBaeTcsa 60-
Jiee yIOOHBIM, UeM HETIOCPEACTBEHHOE IPUMeHEHEe YKa3aTeaeH.

O6pe3Ka CUMBOJbHbBIX CTPOK

6 NSString *str =

7 @" a String with leading spaces ";
8 str = [str

9 stringByTrimmingCharactersInSet:

10 [NSCharacterset whitespaceCharacterset]];
11 str = [str substringFromIndex: 2];
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12 NSCAssert([str isEqualToString:
13 @"string with Teading spaces"],
14 @"Trimming failed");

Mpumep koga u3 paiina trim.m

Hmeronyroca CHMBOJIBHYIO CTPOKY HEPEIKO TpedyeTcs oope-
3aTh ¢ 000UX KOHIIOB, YAAJIUB U3 Hee GUKCUPOBAHHOE KOJIUUECTBO
CHMBOJIOB WJIH K€ OT[eJIbHbIe CUMBOJIBI 13 KOHKPETHOro HaGopa.
XapaKTepHBIM IIPIMEPOM BTOPOTO CJIyYas CAYKUT yAAIeHIe Ha-
YaJIbHBIX Y KOHEUHBIX IIPO0EJIOB U3 CUMBOJILHOM CTPOKH.

st 9TUX 1esell B cTPOKOBBIX 06beKTax Objective-C mox-
[Iep;KuBaeTcsa HeMasao MeToxoB. Tak, s yaaaeHus JUIIb Ha-
YaJbHBIX MV KOHEUHBIX CHMBOJIOB U3 CTPOKY Hambosee yro6-
HBIM OKasbIBaeTcA MeTon -SubstringwithRange:, BoisbiBa-
eMBbIi 17151 00beKTOB Kiacca NSString. B urore Oyger cosgan
HOBBIY CTPOKOBBINA 00'BEKT, COAEPIKAIINN PAJ CHMBOJIOB B IPY-
roii CMMBOJIbHOM cTpoke. ITomo6Has onepanusa HaJ HEU3MEHI-
eMBIMU CUMBOJIBHBIMU CTPOKAMU OOXOAUTCH OUYEHDb HEIIeBO
C TOYKU 3PEHUS UCIOJIb3YEeMbIX BBIUUCIUTEIbHBIX PECYPCOB,
IIOCKOJIBKY B Pe3yJIbTAaTe ee BBIIOJIHEHUSI CUMBOJIbHASA CTPOKA
He KONUPYeTcsd, a TOJIbKO BO3BpaIllaeTCA CTPOKOBBIN 00BEKT,
CCHLIAIOIIUICA Ha JaHHBbIE B MCXOAHON CUMBOJIBHOI CTPOKeE.
Ho npu BbI30Be JaHHOTO MeTOAA AJIA U3MEHSIEeMO CUMBOJILHOM
CTPOKY IPUXOJUTCS KOIKUPOBATh U3 Hee CUMBOJIEL.

Hna ymajeHus CHMBOJIOB M3 KOHKpETHOTo HabGopa Tpe-
OyeTcsa MMeTh SICHOEe IpejcTaBjeHHe 00 o0BbeKTax KJjacca
NSCharactersSet. Kak moapasymeBaeT Ha3BaHHUE 3TOTO KJac-
ca, B HEM MHKAIICYJIUPYETCs OIpeAesIeHHbI Ha00op CUMBOJIOB,
KOTOPBIA MOXKeT ObITh chOPMUPOBAH U3 CUMBOJIBHOI CTPOKMU,
XOTs UMEIOTCA U IpefonpeaeaeHHble HaG0PhI, MIPeACTaBIIAIO-
e KOHKPETHBIHM, BIIOJIHE OIIPeleIeHHBIN Ha00op CUMBOJIOB.

ITOT KJIacc IPUMeHSeTCH aHAJIOTUYHO PYHKIMAM U3 3a-
rosioBouHoro daitna ctype.h B sizoike C. Ero o6beKTamMm MOK-
HO OTIIPaBUThH coobienue -characterIsMember:, uTo6b! mpo-
BEPUTH, BXOAUT JIU OTAEJBHBIN CUMBOJI B 3aJaHHBIN HaGOD.
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B uacrHOCTH, BEI30B QyHKIuHK ispunct() us oubaumorexu C
paBHO3HAUEH OTIpaBKe coobmieHmsa -characterIsMember:
00BEeKTY, MOJIydaeMOMY B Pe3yJbTaTe OTIPABKM COOOIIMEHUSI
+punctuationCharacterSet kiaccy NSCharactersSet.

BapuanTt mammoit omepamuu B Objective-C oraseiBaer-
cs1 00J1ee MHOTOCJIOBHBIM, HO 1 00j1ee 00001eHHBIM. O0BeKThI
13 Habopa CMMBOJIOB 6e3 0co00ro TpyAa MOILYT IIepelaBaThbCs
B KOJle IPUKJIATHON MPOrpaMMbl M UCIIOJB30BATHCA KJIACCOM
NSString B caMbIX Pa3HBIX [[eJIAX. B 4yacTHOCTY, MOMKHO 3aIIPO-
CHUTBH B CTPOKE OIpeeIeHHbIN PAJ] CHMBOJIOB 13 3aJaHHOTO Ha-
6opa MU JKe Pa3fesuTh CTPOKY, OIIPEJIeIUB Pas3LeIUuTeIn U3
KOHKPETHOI'0 Habopa CMMBOJIOB.

PasgeneHne cMMBOJIbHbIX CTPOK

6 NSString *str =

7 @"A String with\twords and spaces";

8 NSArray *wordswithTab = [str

9 componentsSeparatedByString: @" "];

10 NSArray *words = [str

11 componentsSeparatedByCharactersInset:

12  [NScCharacterSet whitespaceCharactersSet]];

Mpumep koga u3 daina split.m

CumBouibHBIE cTPoKU B Objective-C MOXKHO pasmeuTsb Tpe-
MA cmocobamu. ITepBoIil 13 HUX BIIOJIHE OUEBUAEH: CHAYAJIA OP-
raHu3yeTcs IUKJINYecKoe o0pallleHre K CHMBOJIAM B CTPOKE 0
TeX IIOP, IOKAa B Heli He OyIeT HalileHO yA00HOoe MeCcTo AJIs ee pas-
IeJIeHUs, a 3aTeM BbI3bIBaeTCsa MeTon -SubstringwithRange:
IJI CO3MaHUS HOBOI JIEKCeMbI. ITOT CIIOCO0 IPUTOeH B CAMOM
00ILeM cJIydyae pasieeHusa CHMBOJIbHBIX CTPOK, XOTS 11 OKa3bI-
BAeTCA JOBOJIBHO TPYAOEMKIM JJIS BHIIIOJHEHNS TPUBAATbHBIX
omepanuii HaJ CTPOKaMU.

B saseike C ns pasgesieHUs CUMBOJIBHOM CTPOKU B JIIOOOM
MecTe, I'le O0OHAPysKMBaeTCs 3aJaHHBII CHUMBOJ M3 KOHKpPET-
HOro HaGopa, MOYKHO BOCIIOJIL30BaThCA (QyHKIMen strsep()
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nian strtok(), xoTa mociemHssa ysKe BBINLIA M3 yIOTpebie-
HUA. AHAJIOTMUYHBIM 00pas3oM JAelicTByeT MeTon -componentssS
eparatedByCharactersInSet:, BEI3BIBAEMBII AJIS CTPOKOBBIX
00'BEKTOB KJiacca NSString, XoTsa OH U IPUHUMAET O0BEKT THIIA
NSCharacterSet BMmecTo CHUMBOJILHOM CTPOKHU B KAUYEeCTBE CBOETO
apryMeHTa.

i TOTO YTOGHI STOT METOJ JeMCTBOBAJ AHAJIOTUYHO (PYHK-
mum strtok_r(), mocrarouno chopMUPOBATE HAGOP CHMBOJIOB
¢ momoInbio merona +CharacterSetwithCharactersInstring:.
B pesyJsibTaTe BHI30BA 3TOr0 MeTOA AJisA 00beKTa Tia NSString
BO3BpAalllaeTCA MAacCCUB CHUMBOJIBHBIX CTPOK Tuma NSArray.
AHaoruuHbIM 00pasoM AeiicTByioT GpyHKIru C: mycThIe CTPO-
KU IIOJIyYaloTCA Be3Jie, Tie BCTPEeUaloTCs [Ba CAEAYIOINX APYT 3a
IPYTOM Pa3mesAoinX CUMBOJIA.

C 1pyroii CTOPOHBI, CHMBOJIBHYIO CTPOKY MOKHO Pa3e/IuTh
110 BXOMKAEHUAM B Hee KOHKPETHOH IOACTPOKU. ITO OUEHDb
yI0OHO IPU HAJWUYUU Pa3AeIUTeNei, COCTOAINX U3 HECKOJIb-
KHX CUMBOJIOB.

KOHMpOBaHMeCMMBOHbHHXCTpOK

5 NSString *staticString = @"a string";
6 NSString *constantString =
7 [staticString copy];
8 NSString *stringAlias =
9 [constantString retain];
10 NSMutableString *mutableString =
11 [stringAlias mutableCopy];
12 NSMutableString *mutableStringAlias =
13 [mutableString retain];

Mpumep koga n3 darna stringcopy.m

OpHuM 13 caabbix MecT a3bika C++, re mpoABaseTca He-
IOCTATOUHOE ero OBICTPOAeiCTBIE, ABJIAETCA 00paboTKa CUM-
BOJILHEIX CTPOK. B 1106011 cpene, rae JOCTYIIHO TOJLKO PYYHOe
yIpaBJ/ieHNe MaMAThI0, HAGII0JaeTCA CKJIOHHOCTD K 3aI[UTHO-



MaHunnynupoBaH/e CUMBOJIbHBIMU CTPOKaMu 155

MY KOIIMPOBAHUIO O0'HEKTOB C IIeJIbI0 COOIIOCTH B YMCTOTE IIpa-
BUJIA BIafieHUs O0'beKTaMu.

Ona aseika Objective-C aTo MeHee XapaKTepHO, XOTI KOJ
3aYacTyIO CTPaZaeT MPOTUBOIMOJJIOKHBIM HEJJOCTATKOM: COXPa-
HeHUEeM CCBHIJIOK Ha M3MeHseMble 00'beKThI, KOTJa TPeOyioT-
ca ux xonuu. Tak, ecnu o0beKTy Tuma NSString ornpasisder-
cA coo0IIeHre ~COpPY, Pe3yIbTaT HOJIYUaeTCa TAKUM JKe, KaK
U [IpU OTIIPaBKe coobimenusd -retain.

B ¢BsI31 ¢ 5TUM HEBOJILHO BOBHUKAET BOIPOC: 3aUeM HYKHBI
IIBa METOJa, JeJatoIue o4HO0 U TO Ke? OTBeT JOBOJbHO IIPOCT:
Kjacc NSMutableString siBiasieTcss HOLKIACCOM, IPOU3BOJHBIM
ot Kjacca NSString. Eciu ormpaButs coobienue -retain o0b-
exry tuna NSMutableString, To mozcuer cChIIOK OyAeT UHKpe-
MEHTUPOBAH. A ecJii OTHPAaBUTDL COO0OIIleHNE -COpPY, TO OymeT
HOJIyYeH HOBBIN 00beKT. Ho Mes10 MOMKeT OCJIOKHUTHCA erne
¥ Te€M, UYTO B KOHKPETHBIX MOJKJIACCaX, TPOU3BOAHBIX OT KJIac-
ca NSMutableString, moamep:KuBaeTcsa pexuM KOIUPOBAHUS
TIpU 3aMUCH, B Pe3yJIbTaTe Uero MoJyJarTcs IBa 00 beKTa, CChI-
JIAIOITUXCS HA OOHU U Te JKe JaHHbIe, a HaCTOAIasaA KON I0-
JIy4aeTcsl JINIIH ITOCJIe BUJTOU3MEHeHU S OJJHOTO U3 HUX.

B cBasu ¢ Tem uTo Kitace NSMutableString asasercs moxa-
KJIaccoM, IPOM3BOAHBIM OT KJjacca NSString, ykasarenb
Ha o0beKT Tnma NSMutableString mo)xkHO mepemaTh B JIIO-
0yI0 UacTb KOMa, Tle OKUIaeTcs yYKasaTeslb Ha 00BeKT THUIla
NSString. Tak, ecau oKugaeTCsa HeM3MeHsieMas CUMBOJIbHAS
CTPOKAa U OHA II0JIYUYaeTCs, TO He MMeeT 3HAUeHUA, KOIIUPYeT-
¢ Jiu 00'BEKT MJIM TOJIBKO JIeJIAeTCA eIlle OJHA CChLIKA Ha HeTo.
Ecau ke, ¢ Apyroii cTOPOHHI, MOJyUYaeTCd U3MeHsIeMasa CUM-
BOJIbHASI CTPOKA, TO IPUAETCSI HE TOJbKO COXPAHUTH CCBHIIKY
Ha Hee, HO 1, BO3MOYKHO, BUJOM3MEHUTH €e BIIOCJIeJICTBUN.

He crenyer, omHaK0, 3a0bIBATh, YTO B Pe3yJIbTaTe OTIIPABKU
C000IIeHnsT - COPY JIF0O0MY ITOAKJIACCY, TPOU3BOJHOMY OT KJIac-
ca NSString, Bcerga BO3BpAIl[aeTCs HEU3MEHIeMasd CUMBOJIb-
HadA cTpoka. Eciu sxe TpebdyeTcsa MOJYUNTh U3MEHSIEeMYI0 CUM-
BOJIBHYIO CTPOKY, TO CJIEIYeT OTIPABUTh APYroe coolbIneHue,
a umeHHO: -mutableCopy.
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Ha sametky

Ecnn Bbl nepewnn Ha Objective-C 13 Java, He 3abbiBaiiTe, YTO Knacc
NSString sBnseTca npubansnUTeNbHBIM SKBMUBaAIEHTOM Knacca String
B Java, a knacc NSMutableString — npmbnnsutenbHbIM SKBYBaNEHTOM
knacca StringBuffer B Java. B Objective-C oTcyTCTBYeT 3KBUBaNeHT
kniouesoro cnioea final B Java, n noatomy y knacca NSString moryT
1 JOMKHbI 6bITb MOAKNACCHL. A U3MEHAEMbIE CUMBOJIbHBIE CTPOKU MOTYT
MCMONb30BaTbCA BMECTO M3MEHAEMbIX CTPOK Be3fe, Fae 3TO yMeCTHO.

KonupoBaHue cMMBOJBHBIX CTPOK II0 TAKOMY 00pasIly MOK-
HO OOHAPYXUTL B HECKOJbKUX MecTax B cpege Foundation.
B GOJIBIIIMHCTBE KJIACCOB, MMEIOIUX HEUM3MEHAEMBINA CyIep-
KJIacC ¥ M3MEeHSAEeMBIN IMOJKJacc, OyJeT peaJu30BaH IIPOTO-
Ko NSMutableCopying. B pesysabrare oTpaBKu COOOIIEHUA
-mutableCopying nsmMeHseMBIM UJIV HEU3MEHSIEMBIM 9K3€M-
IUIIPaM 9TUX KJIACCOB OY/eT IMOJYUYEH 9K3eMILIAD N3MEeHIeMO-
ro mogKJIacca.

nOCTPOEHI/Ie CMBOJIbHbIX CTPOK NO WwabnoHam

6 1int a = 12;

7 float b = 42.0;

8 const char *cString = "words";
9 1id object = [NSObject new];

10 NSString *string =

11 [NSString stringwithFormat:

12 @"%d, %f, %s, %@",
13 a, b, cString, object];

Mpumep koga us daina formatstringl.m

Eciu y Bac umeercss onbIT mporpammupoBanus Ha C, TO
OIHOI U3 IEePBLIX OCBOEHHBIX BaMU, BEPOATHO, ObLIa PYyHKITUA
printf(). 910 pyHKUUA ¢ nepemeHHbLM YUCLOM APIYMEHMO08,
IIPUHUMAIOIIAasA (POPMATUDPYIOIIYI0 CTPOKY B Ka4eCTBE CBOETO
IIepBOTO aprymeHTa. B trakom ciryuae cogep:xumoe hopMaTUpPy-
IOIIEl CTPOKY OIIPeieJIsIeT TUIIBI OCTAIbHBIX API'YMEHTOB JAHHOU
QyHKIUNT.
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Aseix Objective-C yHacaemosas cpenu mpouero ot C u mo-
uaTue popmaTupymoieir crpoku. B Objective-C dpopmarupy-
IOIfMe CTPOKU IOYTHU MOJHOCTBHIO UAEHTUYHBI (DOPMATHUPYIO-
muM cTpokaM C, HO ¢ OZHUM CYII€CTBEHHBIM JOMOJHEHUEM.
Crenudurarop popmara %@ o603HaUaeT B HUX, YTO COBIIA a0~
Uit ¢ HUM apTyMeHT ABJIAETCA 00 HEKTOM.

O0BeKTaM, KaK IpearnoaaraeTcs, JOJKHO ObITh N3BECTHO,
Kak ceba onuchiBaTh. KaKIbIil 00HEKT HOIKEH pearnpoBaTh
Ha coolmienne -description, B pesyabTaTe 4ero BO3Bpalia-
eTcst 00beKT Tuma NSObject, omuchIBAOIU TaHHBIA O0BEKT.
MHorue KJaacchl HacJeAyIoT 3Ty (DYHKIIHMIO OT Kaacca NSObject,
BO3BpAIlasa UM KJIacca U aJpec ero o0'beKTa B namaTu. A He-
KOTOPBIE KJIACCHI IPEAOCTABJISAIOT 0oJiee MOAXOSIINE CBeIe-
HUA. B wacTHOCTH, KJIacChl KOJIJIEKIIUI BBIBOAAT W3 IaMATHU
CBOe€ CoZleprKuMoe ITog00H0 cnuckam ceoiicms B ctuie NeXT.

Ha sameTtKy

B omnadyuk GNU (gdb) BcTpoeHa nopaep»kka meTofioB Tuna -descrip-
tion. Mpu BbIbOpe KOMaHAbl NeYaTn 06beKTa, COKPALLEHHO Ha3blBaEMOW
po, 3TOT 06bEKT Bbi3blBaeT cBOM MeTo -description. Ho nonb3oBath-
CA 3TOW KOMaHAoW crnefyeT akkypaTHO M BHUMATeNIbHO, MOCKONbKY OHa
6yneT BbINOMHATL B NpoLecce OTNaAKN HEKOTOPBbIV KOA, KOTOPbIN MOXeT
TaKXe cofiepaTb MPOrpaMmHble oWKOKN. Tem He MeHee 3Ta KoMaHaa
MPVHOCUT MOMb3y, eCN OHa AelCTBYeT npaBuibHO. MogpobHee 06 oT-
nafke peyb nomaer B rnase 18.

CtporoBsie 00beKThI B Objective-C MoryT ObITEH CO3MAaHBI U3
(opMaTUPYIOIIUX CTPOK C IOMOIILI0 METONA C NnepemMeHHblm
YUCOM aAp2YyMeHmos8, KOTOPbIi feficTByeT MoA00HO QYHKI[UI
asprintf() s C. B kauecTBe mepBoOro apryMeHTa 3TOr0 MeTo1a
yKasbIBaeTcs cuMBoJibHasi crpoka Objective-C, comepskamas
pax cuenudurKaTOpPoB popmara, a B KA4eCTBE OCTAJIbHBIX ap-
T'YMEHTOB — II€PEMEHHbIE, UCII0Jb3yeMble BMECTO CIIeu(puKa-
TopoB (popmara. B mpumepe Koga us daiina formatstringl.m,
IPUBEIEHHOM B HauaJjie 3TOro pasjesa, IOKasaHo, KaKuM o0pa-
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30M (popMaTUPYIOIINE CTPOKHU MCIIOJL3YIOTCS BMECTe C 00beK-
ramu Tuna NSString.

A B IpuBeIeHHOM HUKe IIPUMepe KOJa CUMBOJIbHAS CTPO-
Ka cHauasa GopMUPYETCA U3 apI'yMeHTOB, IIPeI0CTABIAEMbIX
JIJIsI UCIIOJIHAEMOTO KOJa, 4 3aTeM BLIBOAUTCA B CTAHAAPTHBIA
moTokK omubok. Ciaenyer, ofHAKO, UMETh B BUAY, YTO B Haua-
Jie mporpaMMbl ua (aiiaa formatstring.m gamzoro mpumepa
Heo6X0oaMMO co37aTh 00beKT Tuma NSAutoreleasePool. C mo-
MOIIbI0 (GJOPMATUPYIOIINX CTPOK B JAHHOM CJIyUYae CO3Tai0TCA
BpeMeHHbIe 00'beKThI, KOTOPHIE JOJIXKHBI OBITH ABTOMATUYECK U
0CBOOOXKIEeHBI U3 TaMATH. B OTCYTCTBUE aBTOMATUYECKU OCBO-
6osKkmaeMoro myJia OyzeT BBIAAHO IpelyIpeskieHue ob yreu-
Ke 3THUX 00'beKTOB 13 HaMATH. B CTOJIb IPOCTOM IporpaMmme ux
yTeuKa IPOU30MIeT B JI0OOM clydae, MOCKOJIbKY HET HUKAKOM
BO3MOXKHOCTHY YKa3aTh aBTOMATHUUYECKU OCBOOOIKIaeMOMY ITYJIY
cobpaTh UX B “mycop”, a omeparnoHHAas CUCTeMa BCe PaBHO 3a-
TpebyeT maMaTh IO 3aBePIIIeHNH IIPoIlecca.

3 1int main(int argc, char **argv)

4 {

5 [NSAutoreleasePool new];

6 NSMutableString *str =

7 [NSMutableString stringwithFormat:
8

9

@"%d arguments: ", argc];
for (int i=0 ; i<argc ; i++)
10 {
11 [str appendFormat: @"%s ", argv[i]];
12

}
13 NSLog(@"%@", str);
14 return 0;

Mpumep Kopa u3 dpanna formatstring.m

B paccmarpuBaemoMm 31ech IprMepe cHAYAJIa CO3TAETCS N3Me-
HAeMas CHMBOJIbHASA CTPOKA, COJlepIKaIas KOJIUIeCTBO apryMeH-
TOB, IIePeJJaBaeMBbIX IIPOrpaMMe. A 3aTeM OPTraHU3YeTCs ITUKJII-
yecKoe obpalleHne K OCTaJIbHBIM apryMeHTaM, IPUYeM KasKIbIi
U3 HUX IpUcoeanHsAeTcs (B BuIe CUMBOJIBLHOM cTpoku C) K nsme-
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HSEeMOU CMMBOJIBHOU CTpPoKe. M HAKOHEIl, IT0JIyYeHHBIN Pe3yJIib-
TaT nepegaerca pyuxmun NSLog ().

B pyuxmuu NSLog() Takske MCHOJIL3YIOTCA (GPOPMATHPYIO-
e CTPOKY. BodHUKAaeT UCKyIIeHne mepesaTh eil TOJIbKO 00b-
eKT Str B KauecTBe IIEPBOr0 apryMeHTa, HO 9TO AOIYCTUMO JIUIILh
IO TeX 0P, ITOKA B JaHHOU IIporpamMme He Oy/JeT yKasaHa CUM-
BOJIBHASI CTPOKA CO 3HAKOM IIPOI[EHTA B KAUeCTBe IIePBOro ee ap-
rymenTa. B aTom ciyuae pyukiusa NSLog () mombrtaercs obHa-
DPYJKUTBH BTOPOH apryMeHT U MHTepIperuposarts ero. Ho, K co-
JKaJIeHUIO, BTOPOI apr'yMeHT [JIs1 Hee He YKa3aH, U [I09TOMY OHA
BBIOEDET IIPOU3BOJILHOE 3HAUEHMe U3 perucTpa. Eciu oHa WH-
TePIPETUPYeT ero KaK UMCIOBOE — ITO elre modensl. A eciin
WHTEPIPETUPYET ero KaK yKasaresb (Ha CUMBOJILHYIO CTPOKY C
unu 00beKT Objective-C), To aT0, CKOpee Bcero, MpuBeeT K aBa-
puiiHoMy 3aBepiieHuio nporpaMmbl. IlepenaBaa ke GyHKIUM
NSLog() apryment @"%@", MBI TeM caMbIM YKa3bIBaeM ei, UTO
y Hee MMeeTCs eAUHCTBEeHHBIN HACTOAIUM apryMeHT, KOTOPBIM
SABJIAETCS OOBEKT.

ConocTtaBneHune ¢ WAabGAOHOM
B CUMBOJIbHbIX CTPOKaX

8 NSRegularExpression *regex = [NSRegularExpression

9 regulareExpressionwithPattern: @"abcd*"

10 options: 0

11 error: NULL];

12 NSMutableString *str = [@"abcddd fish, wibble
abcd, abc, foo" mutableCopy];

13 NSRange all = NSMakeRange(0, [str length]);

14 [regex enumerateMatchesInString: str

15 options: 0
16 range: all
17 usingBlock:

18 A(NSTextCheckingResult *result, NSMatchingFlags
flags, BOOL *stop)
19 {
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20 NSLog(@"Matched range: %@", NSStringFromRange
([result rangel));

21 11;

22

23 NSLog(@"Copy with replacement: %@",

24 [regex stringByReplacingMatchesInString: str

25 options: O
26 range: all
27 withTemplate: @"foo"]);

Mpumep kopa u3 dpaina regex.m

Ecim BaM mpuxoauioch paHbIle IPOrpaMMHPOBATH Ha
TaKoM s3bIKe, Kak Perl mam JavaScript, To BbI, Beposar-
HO, IPUBBIKJU II0Jb30BATHCSA PETryJAAPHBIMU BbIPAXKEHUA-
MU AJIA COIOCTABJEHMUA C IMIaGJIOHOM B CHUMBOJIBHBIX CTPO-
Kax. B mocimenuue Bepcuu cpeabl Foundation BKaoueH KJjace
NSRegularExpression, SBASAIOMUIACA TOHKON 0GOJIOUKOI,
B KOTOPYIO 3aKJIOUAETCSA KOJ PEryJsiPHOTO BLIPAXKEHUSA U3
oubsmoreku ICU (International Components for Unicode —
MesxknyHapogHble KOMIIOHEHTHI AJIA YHUKOAA).

V¥ sToro Kitacca UMeeTCs e IMHCTBeHHBIN IPUMUTHUBHBIN Me-
TOJ, IPUHNMAIOIN 6JIOK B KAUECTBE CBOETO KOHEUHOT'0 apry-
MEHTA ¥ BBI3BIBAIOIIUI €TI0 IPU KasKIOM COIIOCTABJIEHUU C 06-
pasmoM. A Bce OCTaJILHBIE METOLEI ATOTO KJIaCcCa PEaTn3yI0TCA
Ha OCHOBe JaHHOTO MEeTOJa.

B npumepe Kozma, MIpuBeIeHHOM B HauaJjie 9TOTO paszelia,
IEMOHCTPUPYIOTCS JBa HamboJiee PACIPOCTPAHEHHBIX CIIocoba
npuMeHeHus Kiaacca NSRegularExpression. B o6oux ciayuasax
BCe HAUMHAETCA C CO3JaHUA 9K3eMILIAPa JaHHOTO KJacca, WH-
KaICcyJUPYIOIIero IPOCTOE PETYIIAPHOE BeIpaskeHue. Pagu ad-
(EeKTUBHOCTHU CJIEAYET MONMBITATHCS NCIOJIb30BaTh 00 HEKTHI Pe-
TYJISPHBIX BBIPAsKEHUI ITOBTOPHO, BMECTO TOT'O YTOOBI CO31a-
BaTbhb UX BCAKUU pas3 U3 CUMBOJILHBEIX CTPOK. Ilocie cosmanma
9K3eMILIsIPa BXOAHAS CHMBOJILHASA CTPOKA [IOBEPraeTCsAa CUH-
TAaKCUYECKOMY aHaJN3y U IIpeodpasyeTcs B KOHEUHBINA aBTO-
MAaT, OBICTPO IIPOOEraIiii CHMBOJbHEBIE CTPOKH. A IIOCKOJIb-
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KY O0'BEKT PEeTryJIsPHOTO BBIPAKEHUA ABJIAETCA HeU3MeHdAe-
MBIM U ITIOTOKO0OE30IIaCHBIM, TO YACTO MCIOJIb3yeMble ITa0I0HbL
MOJKHO XPAHUTD B IVIO0AJLHBIX ME€PEMEHHBIX U IIOBTOPHO KC-
II0JIb30BATh UX B HECKOJIBbKUX IIOTOKAX.

B nepBom criocob6e mpuMeHeHUs PeryasapHBIX BhIparKeHUH
IEeMOHCTPUPYETCS HU3KOYPOBHEBBIN NPUKJIAAHON UHTEPdeiic
API. Emy nepenaercs 6JI0K, BBIBBIBA€MbIN IIPU KaXKIOM COIIO-
CcTaBJEeHUH ¢ mabJ0HOM. B aHHOM IIPpOCTOM ITPpUMepe Ha SKPaH
BBIBOZUTCS MECTOIIOJIOYKEeHNe KaKIoT0 COBIafeHus ¢ I1a6iio-
HOM B CUMBOJILHOI CTPOKE.

B npukaagaom uaTepdeiice API 6osee BLICOKOTO YPOBHSA
3aMeHa 00HapPY KeHHBIX COBIAAEHUI ¢ MIA0JTOHOM IIPOUCXOIUT
aBTOMAaTUYECKU, U [eJIaeTCs 9TO ABYMsA IyTAMU. B mepBoM ciy-
yae OepeTcs 06beKT Tuia NSString u Bo3spalaercsa HOBasi ero
KOIIMA C pe3yJIbTaTOM 3aMeHBI, & BO BTOPOM — OepeTcs 00 beKT
Tuma NSMutableString u B HeM IPOU3BOAUTCS 3aMeHA.

Crnenyer, omfHAKO, UMETh B BUAY, UTO IT1a0JIOH, UCIIOJIb3ye-
MBI 1JI51 BaM€eHbI, He SBJIAEeTCSA IIPOCTOM CMMBOJIBHOM CTPOKOA.
OH MO’KeT COepPKaTh CCHLIKY HA OTAEJIbHBIE YACTU UCXOLHOTO
PeryJasipHOTO BBIPAYKEHUSI, UCIIOJIb3Ys CUHTAKCUC $N, OOBIYHO
NIPUMEeHSeMBIi B PEryIAPHBIX BEIDAXKEHUAX B JPYTUX LEJIAX.

CoxpaHeHne $popMaTPOBAHHOIO TEKCTA

6 NSDictionary *keyword = [[NSDictionary
7 dictionarywithobject: @"keyword"

8 forkey: @"type"] retain];

9 NSMutableAttributedString *program =
10 [NSMutableAttributedstring new];

11

12 NSAttributedstring *fragment =

13 [[NSAttributedstring alloc]

14 initwithString: @"int"

15 attributes: keyword];

16 [program appendAttributedString: fragment];

Mpumep kofa 13 dpaina richText.m
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CTpoKa — 9TO BCEro JIUIIb COBOKYIIHOCTH CHMBOJIOB.
IIpexxme uem oTOOpPa3uUTh ee, OOBIYHO TPebyeTcAa YKa3aTh PAL
IPYTUX aTpuOyTOB. OTU aTPUOYTHI OMMCHIBAIOT CTUIN HAUYEP-
TaHUSA U pasmepa mpudTa, BHIPDABHUBAHUS, MOJUYEPKUBAHUSA
¥ Ipoyre 0CO0eHHOCTH (DOPMATUPOBAHUS TEKCTA.

Ecyin npuxoanTes co3gaBaTh IPUKJIaAHbBIE IPOrPAMMBI I
00paboTKU CTPYKTYPUPOBAHHOTO TEKCTa, HaIpuMep, B Gop-
mate HTML unu B gpyro#t popme ceMaHTUUECKON pasMeTKH,
BKJ0oUaa DocBook, To ymomaHyThHIe BhIllle aTPUOYTHI MOTYT
OBITH MCIIOJB30BAHBI AJIs1 (DOPMATHUPOBAHUS 3ar0JIOBKOB II€P-
BOr'0 YPOBHSA WJIX YIIOPALOUYEHHOTO CIKCKA.

B cpezne Foundation mpemocrasisierca Kiaace NSAttributed-
String Qust IpuCBaMBaHUA CUMBOJILHBIM CTPOKAM IIPOU3BOJIb-
HBIX aTPHUOYTOB. ITOT KJIACC ITO3BOJIAET IPUCOEIUHATE CI0OBAPU
K OTJEJbHBIM PAZaM CHMBOJIOB B CTPOKAX C MPUINCHIBA€MBIMU
arpubyramu. I[Toqo0HbIE CIOBAPU MOTYT COLEPIKATD JIIO0bIE IIPO-
UBBOJIbHBIE CBE/IEHUS, B TOM UVCJIe M CEMAHTUYECKYIO PASMETKY.

ATOT KJacc npuMeHsaeTca u B cpeae AppKit g onpeneste-
HUS HECKOJIBKUX KJIIOUeH K CJIOBAPSAM U IIPE/ICTABIEHUS PA3MeT-
Ku. C ero moMoIspo MOKHO IIPUCOEAVHNTE SK3EMILIAD Kjacca
NSFont K ¢yparMeHTy TeKCTa, YTOOBI OTOOPA3UTD STOT (hPArMeHT
TeKCTa 0OT(POPMATUPOBAHHBIM YKA3aHHBIM IIIPU(DTOM, UCIOIb3Y
umerotryoca B AppKit cucremy opmaTupoBaHUA TEKCTA.

B nmpumepe Koja, IpUBEAEHHOM B HauaJjie 3TOTO paszesa,
IEeMOHCTPUPYETCS IPUMEHEeHVE CTPOKU C MPUMUCHIBAEMBIMU
aTpubyTamu IS ONpeesIeHns KJII0UeBbIX cJioB. [Ipu nocieny-
FOIIEeM IPe06Pa30BAHNY C IIOMOIIIHIO ITOM CTPOKY MOYKHO chop-
MUPOBATH aTPUOYTHI AJIs OTOOPAYKEHUS JaHHBIX B TEKCTOBOM
IpeCcTaBJIEHNN, a TaKk:Ke 1da cocraBiaenuda HTML-goxkymenTa
U3 IOJIYUEeHHO! Pa3MEeTKH.

He cinenyer, ogHako, 3a0bIBaTh, 4TO KJacc NSAttributed-
String siBasierca 0600meHHbIM. C €ro IOMOIIBIO MOYKHO IPU-
COEeIMHUTD JII00bIe aTPUGYTHI, KOTOPBIE TPEGYETCS OPENeInTh,
K OTZIeJIbHBIM PSIJaM CMBOJIOB B CTPOKE.
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PaboTta c konnekunamm

noz[o6Ho IPYTUM PAacCMOTPEHHBIM paHee A3BIKOBBIM CPel-
crBaM, B Objective-C mmeroTcs Be PasHOBUIHOCTUA KOJLIEK-
Ui: 00beKTHO-OPUEHTUPOBAHHBIE U IPUMUTUBHEIE, XapaK-
TepHble nias C. IlepBble 13 HUX, KaK OOBIUHO, IIOCTPOEHBI HA
OCHOBAHWMY IOCJIEIHUX.

B aspike C umerTCs JBe Pa3HOBUAHOCTU COCTABHBIX TUIIOB
MaHHBIX: MACCUBBI U CTPYKTYPbI. MacCHBEI IIPECTaBIAIOT COOO0I
OJIOKU IMaMsATH, COAePIKAaIlie OAHOTUIIHEIE JaHHbIe. A CTPYKTY-
PBI UMeT GUKCUPOBAHHOE PACIIOJIOKEHe U MOTYT COIepP KaTh
Pa3HOTUITHBIE JaHHBIE B KAUeCTBE CBOUX 3JIEMEHTOB.

CocTaBHbBIE TUIBI JaHHBIX 00pa3yioT B C TOHKUI CJI0H CHUH-
TAKCUYECKOM HAACTPONKM, HAKJIAIbIBAEMbIil HA apud)MeTHUe-
CKUe oIlepaluu ¢ yKasareaamu. IIpu 1ocTyie K sJieMeHTy Mac-
crUBa KOMIIMJISATOP YMHOMKAeT MHAEeKC MacCuBa Ha AJUHY ero
9JIeMEHTAa U CKJIAALIBAET ITOJyUYeHHBIH Pe3yJIbTaT ¢ yKasaTejieM
Ha HAYajJ0 MaccuBa. A IpHU IOCTYIe K 9JeMEeHTY CTPYKTYPbI
KOMIIUJISITOP CKJIAABIBAET (PUKCUPOBAHHOE CMeIlleHe C YKasa-
TeJieM Ha Ha4YaJio CTPYKTYPHI.

Koaneknuu B Objective-C mpeacTaBiasaioT co60i BEICOKOY-
POBHEBBIE CTPYKTYPEI. B TO jKe BpeMs Kaskaasa Takasd KOJJIeK-
nuA ABJIsAETCS 00 beKTOM MOZO00HO OOJIBIINHCTBY APYTUX HO-
moauernuit Objective-C. CBA3b ¢ KOJICKIIUAMY MOLIEePIKABA-
ercsd Gyiarogaps OTIIPaBKe COOOIIeHMIA.

B cpeny Foundation BXxoauT 1menblii pAg KJIaCCOB KOJLIEK-
uii, IpefHasHAYeHHBIX JJIS XPAaHEeHU YIIOPALOUEHHBIX U He-
YIOPALOYEHHBIX JaHHBIX, & TAK/Ke 0TOOPaKeHU 1 MHOYKECTB



164 Masa 7

WHIEKCOB. B 0oJbIIMHCTBE KJaaccoB Koneknuii Objective-C
xpauaTrcd 06beKThl. B oranune ot Kosnexiuit STL B C++, Ko-
TOpbIe TPeOyeTCA YTOUHATH Ha IPeAMeT XPaHAITNXCA B HUX TH-
OB JaHHBIX, KoJteKIuu Objective-C aBIAOTCS PA3HOTUIIHBI-
MH. ITO O3HAYAET, YTO B HUX MOYKHO XPAHUTDL O0'BEKTHI JTIOOBIX
moctynubIX B Objective-C Tumos.

Kak 1 B CHMBOJIbBHBIX CTPOKAX, B OOJIBIITNHCTBE KOJJIEKITHi
Objective-C mpumeHsieTca wabJlOH U3MeHACMO20 NodKLIaAcCca,
rie CymepKJacc peajausdyeT MoBeJAeHIe HeN3MeHAeMO KOJLIeK-
IIH, a IOAKJIACC IPEAOCTABIIAECT €€ N3MEHIeMbIl BAPUAHT.

Bee KJaccsl, IpUAep:;KUBAIOIINECA 9TOT0 MabI0Ha, Pean-
3yioT mpoTokos NSMutableCopying, a aTo o3Hauaer, 4TO KOJ-
JIEKIIMK MOKHO OTIIPABUTE coobIenne -mutableCopy u momy-
YUTH €€ U3MEHAEMYIO KOIINIO, JasKe eCJIN NCXOHAA KOJISKIA
He ABJIAETCS N3MEHIEeMOIA.

BoJbIUHCTBO KOJJIEKIINI ABAAIOTCA TaKiKe KJAACmepamu
kaaccos. Ilpu co3maHny TaKOTo KJacTepa MoJIyuaeTcsa HeKOTO-
PBIi 3aKPBITHIH MOAKJIacC. A OTKPBITHIE KJIACCHI, KAK IPaBU-
JIO, ABJIAIOTCA a0CTPAKTHLIMHU. Bce yao0HEIe I MOJIb30BaTe-
JIell MeTOAbI Pealnu3yIoTCs Ha OCHOBE HEOOJIBIIIOr0 KOJINUYeCTBa
IIPUMUTUBHBLIX METOLOB. EC/Iu »Ke co34aTh COGCTBEHHBIN IO~
KJIacC, 3TH METOIbI IPUAETCA Pealn30BaTh CAMOCTOATEILHO

anMEHeHMENmCCMBOB

6 NSArray *array = [NSArray arraywithobjects:
7 @"array", @"containing", @"string", @"objects",
nill;

8 NSMutableArray *mutable = [array mutableCopy];

9 [mutable sortUsingSelector: @selector(
localizedCompare:)];

10 [mutable addobject: [NSNumber numberWithInteger:
1211;

11 [mutable removeAllobjects];

Mpumep kopa u3 darina nsarray.m
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ITomumo maccuBoB C, B cpese Foundation nmpegocrasiserca
Kjacc NSArray m ero nsMeHAeMbIN mogkaace NSMutableArray.
ITH KJIacChl peasin3yoT a0CTPAKTHBIN TUI JaHHBIX JIA IPe0d-
pasoBaHUA B 00'BEKTHI ITEJIOYNCICHHBIX SHAYCHU T, HAXOAAIINX -
CdA B HEIIPEPBIBHOM OHAalla30OHe, HAYMHAaA C HyJIdA. STOT THUII JaH-
HBIX MOYKET OBITH Peain30BaH BHYTPEHHUM 00Pa30M C IIOMOIITBIO
MaccuBoB C, CIUCKOB ¢ MPOIYCKaMU UJIU HEKOTOPBIX APYTUX
CTPYKTYP AAHHBIX B 3aBUCUMOCTH OT TOTO, KaK OH OBLI CO3IaH.

Tak, ecau co3gaTh MacCUB, COEIMHUB JBa HE3MEHAEMbBIX
MaccuBa, TO B UTOT'€ MOXXKHO IIOJIYUUTH COCTaBHOfI MacCus, B KO-
TOPOM HMYEr0 He XPAHUTCA U KOTOPBIA CIYIKUT JIUIID IJISA 10-
cTyma K ABYM ApyruMm maccuBaM. C ApPyro#l CTOPOHBI, MOK-
HO IIOJIYUYUTH COBEPIIIEHHO HOB])Iﬁ MaccuB, B 3aBUCHUMOCTH OT
TOTO0, YTO OKaKkeTcsA 0osee a(p()eKTUBHBIM B TaHHOM KOHKPET-
HOM CJIy4ae IJIA TeX, KTO PeaJin3yeT COOTBETCTBYIOIIUMI IO~
KJacc, IPOM3BOAHBIN OT KJjacca NSArray.

Maccus Objective-C mpoiiie Bcero co3maTh ¢ IOMOIIBIO Me-
Toma +arraywithobjects:, peaausyemoro B o0oux Kjaccax,
NSArray u NSMutableArray. 9To ele oguH IpuUMep METOAA C
nepemerHvLM LUCAOM APZYMEHMO8, TPUHUMAIOIIETr0 CIINCOK
00'bEKTOB B KAUeCTBe CBOMX apTyMEHTOB U HCIIOJBL3YIOIEro
KOHCTAHTy Nil mia 0003HAueHuA KOoHIA crucka. Ho moin3o-
BaThCA IIEPEMEHHBIMHA B KaUeCTBe apryMeHTOB TaHHOI'O MeTO-
Ia cJaelyeT OUeHb aKKYPAaTHO, YTOOBI HM OZHA M3 STUX IIepe-
MEHHBIX He COAepsKajia KOHCTAHTy nNil, mHaue oHa OymeTr MH-
TePIPETHPOBAHA KaK KOHEII CIINCKA apIyMEHTOB, a OCTAJbHBIE
epeMeHHbIe OYAYT IPOCTO IPOUTHOPUPOBAHEI.

Ha sameTtKy

B 6onblumHcTBe Konnekumin Objective-C He fonycKaeTca XpaHUTb KOHCTaH-
Ty ni1l B KauecTe 3HaueHus. Ecnin ke TpebyeTca 0603HaUUTL MycToe 3Haue-
HViE, a He OTCYTCTBME 3HaYEHUA, TO A1 STOM LieNIM MOXKHO BOCMOMNb30BaTbCA
Knaccom NSNu11. 3ToT Knacc npeaocTaBnaeT OANUHOYHbI OOBEKT, AOCTYM-
HbliA C MOMOLLbIO CUHTAKCMUeCKo KOHCTpyKummn [NSNu11 null].




166 Masa 7

MaccuBsl aBIAOTCA KJaacmepamu kaaccoé. B Kiacce
NSArray mocTynHbl MeTombl -ObjectAtIndex u -count. A Bce
ocTaJibHbIe METObl PeaJn30BaHbl Ha UX OCHOBe. Pasymeercs,
B HEKOTOPBIX KOHKPETHBIX KJIACCAX MOTYT OBITH peaJn30BaHbL
60.1ee 9(hheKTUBHBIE BAPUAHTHI 3TUX METOI0B, HO ecji TpebyeT-
cs CO3/IaTh HOBBIH ITOJKJIACC, IPOM3BOAHBIH OT KJjacca NSArray,
TO BCe PABHO MPHUAETCS PeaTn30BaTh 00a 9TU METOoAa, UTOOBI
OCTaJIbHBIE METOABI HOPMAJILHO [IefICTBOBAJIU B CyIIepKJacee.

BruinosHUTs MogKIaccupuKanmuio Kiaacca NSMutableArray
HEMHOT'O CJIOJKHEee, IIOCKOJLKY B HEM Pean3yIoTCs eIlle IIeCThb
MIPUMHUTUBHBIX MeTo0B. Ho Ha IpaKkTUKe Jarile BCero IPUXOIUT-
Cs1 II0JIb30BAThCSA MACCUBAMU, a He IPUOeraTs K mMoAKJIaccupuKra-
mun. O0BEKT MOKHO BBECTH B M3MEHAEMBII MACCHUB C IIOMOIILIO
meroza -addobject:, moGaBisifolero ero B KOHeI[ MacCuBa, U
JKe MeToza —insertObject:atIndex:, BBogsiero o06EKT B Mac-
CHB II0 YKa3aHHOMY UHIeKcy. [locaeqHuii MeTo/ CMeIlaeT Bee IIo-
cienymolnue 00beKTh Ha QUHAITY, YTOOBI OCBOOOJUTEL B MACCHU-
Be MECTO JJIs HOBOTO aJieMeHTa. [[Jis 3aMeHbI 00BbeKTa B MacCuBe
CIIY2KUT MeToz -replaceObjectAtIndex:withobject:.

Mal-wlnynmposal-me NnHOaeKcamum

13 NSMutableIndexSet *indexSet =

14 [NSMutableIndexSet indexSetwithIndex: 1];
15 [indexSet addIndexesInRange:

16 NSMakeRange (5, 20)];

17 [array removeObjectsAtIndexes:

18 indexSet];

Mpumep kofa 13 dpaiina indexset.m

MaccuBbl UHIEKCUPYIOTCSA I€JT0UYNCIEHHBIMY 3HAUEHUSIMU.
3auacTyio HaJl COBOKYIIHOCThIO 3HAUEHUI B MAcCUBe TpedyeTcs
IIPOM3BECTH HEKOTOPYIO omepanuio. [l xpaHeHUA COBOKYII-
HOCTEe MHIEKCOB CAYKHUT CIeIMalbHBLIA Kiacc NSIndexSet.
OH coxpaHsieT BHYTPEHHUM 00pa3oM MHIEKCHbIE MHOXKECTBa
B 3aJlaHHBIX AUalla30HaX, pacroJaras ux J0BOJBHO IIJIOTHO.



Pa6oTa c konnekuuamun 167

Yarre Bcero MHAEKCHBIE MHOYKECTBA CJIYKAT AJA COOM-
paHusA COBOKYIHOCTU MHIEKCOB IIPU IIEPEUYMCJIEHUU MAaCCHU-
Ba U yJaJIeHUA UX II0 3aBEPIIIEHUM 3TOU oImepanuu. Y JaldaTh
00'BEKTHI U3 KOJUIEKIINU IIPY €€ IIePEeUNCIEHNN HelKeJIaTesb-
HO, & 3aYaCTYI0 3TO IIPUBOJUT K TeHePUPOBAHUIO UCKJIIOUEHUA.
Ecau ke go6aBuUTh KaK bl NHAEKC, KOTOPHIHM TpebyeTcd yaa-
JIUTh, B UHJEKCHOE MHOKECTBO, TO BCE MHAEKCHI MOYKHO OyAeT
YAQJIUTH CPasy II0 3aBePIIEeHNY IePeYUCIeHNA.

Omnepanuu ¢ MHAEKCHBIMY MHOKECTBAMM OOBIUHO BBITIOJI-
HAIOTCA 60Jee 9P(HEeKTUBHO, YeM COOTBETCTBYIOIIME OllepaIlun
C OTZeIbHBIMU MHIAEKCAMU. OTO CIPaBEAJINBO JasKe IJIA OTHO-
CUTEJIFHO IIPOCTOM peans3alnu, IMOCKOJIbKY TPedyeT OTIIpaB-
KU MeHbIIIero KoJuuecTBa coobienuii. Kpome Toro, uckaoua-
eTcs TPOoBepKa AmanasoHa. B Kam ol omepamuu ¢ MacCUBOM
Objective-C mpoBepsOTCs €ro rpaHuIlbl, YTOOBI OOpalleHue 10
MHIEKCY He MPOUCXOAMIIO 3a IpeieslaMu MaccuBa. VImes B ¢BO-
eM pacIopAKeHre NHAeKCHOe MHOYKECTBO, IIOJIYUIATETII0 OCTa~
eTcd JIUIIIb CPAaBHUTH Pe3yJbTaT IIOCJIEeJHEro BbI30Ba METOAA
-TastIndex c mociegHUM MHIEKCOM B MacCHBE, a 3aTeM OIle-
PHPOBATH KAYKABIM 9JI€MEHTOM MAcCHBa B WHIEKCHOM MHOXKE-
CTBe IIO OTJeJIbHOCTHU, He Ipuberas K IIPpoBepKe Auama3oHa.

ITogo6HO APYyTr“M KOJJIEKIIUAM, MHIEKCHBIE MHOYKECTBa
OBIBAIOT M3MEHAEMBIMU U HeudMeHAeMbIMHu. Ha mpaxkTuke
Jare BCero MPUXOAUTCS UMETD J1eJI0 C UBMEeHAEMbIMU UHIEKC-
HBIMU MHOXKeCTBaMu. MaHUTyIMpOBaHNE TAKUM MHOYKECTBOM
COCTOUT B JOOABJIEHUH U YJAJIEHUU OTAeJbHBIX NHIEKCOB (THIa
NSUInteger) miu LeablX AUANa30HOB MHAEKCOB. MHIeKCHbBIE
MHOJKECTBa MOYKHO MCIIOJIb30BATD JJIA XPAaHEHUA NHAEKCOB Ha
BCE€ UTO YTOAHO, HO HAUOOJIBIIYIO IIOJb3y OHU IPUHOCAT B CO-
yeTaHUU ¢ 00beKTaMu TUIa NSArray, UMeIuMy HECKOJIbKO
MEeTOJ OB, MIPUHUMAIOINX NHAEKCHbIE MHOKECTBAa B KauecTBe
cBOUMX apryMeHToB. MU MOYKHO BOCIOJIE30BAThHCA B KaueCcTBe
aJbTEePHATUBBI CO3AAHUIO IOAMACCUBA, eCau Tpedyercs obpa-
60TaTh JIUIIb YaCTh HEKOTOPOTO IIPOM3BOJILHOI'O MOAMHOMKeE-
CTBa 9JI€MEHTOB MacCHUBa.



168 Masa 7

CoxpaHeHMne HeynopAaA0YEHHbIX
rpynn o6beKkToB

6 NSArray *array = [NSArray arrayWwithObjects:
7 @"set", @"object", @"containing",
8 @"seven", @"objects", @"not",
9 @"eight", @"objects", nil];
10 NSSet *set = [NSSet setWithArray: array];
11 NSMutableSet *mSet = [set mutableCopy];
12 NSCountedSet *cSet =
13 [NSCountedSet setwithArray: array];

Mpumep kopa 13 daiina nsset.m

Ecin Tpebyercsa COXPaHUTH KOJJIEKIUIO O0BEKTOB, HE
onpeendasa UX MOPALOK CIeIOBaHUS, TO JJISI 9TOU IIeJIU MOMK-
HO BOCIIOJIB30BaThCA KJjaccoM NSSet u ero nuameHAaeMbIM IOJ-
KJilaccoM. B aToM KJiacce MomenupyeTca MaTeMaTUdecKoe MHO-
2KeCTBO, U IIO3TOMY €CJIM BBECTU B HETO OJUH U TOT Ke 00BEeKT
IBa’KAbI, TO B HEM COXPAHUTCSA JIAIITH OJHA KO 00beKTa.

PaBeHCTBO 00€KTOB OIlpeesseTcA B Kaacce NSSet ZoBOJILHO
CJIOYKHBIM 00pa3oM. Beb paBeHCTBO — 3TO He OJHO U TO K€, UTO
u TokecTBo. OHO He 0O3HAYAET COXPaHeHNe JBYX KOIIUI OJHOTO
U TOTO »Ke 00'beKTa, HO U He ABYX 00BEKTOB C OAMHAKOBBIM 3HA-
uenueM. [{J1d onpeneeHns paBeHCTBA JBYX 00 bEKTOB OJHOMY U3
HUX IIOChLIaeTcs coobenue -1sEqual :, a Apyroii yKassiBaeTcs B
KauecTBe apryMeHTa BbISIBA€MOT0 IIPU 9TOM METOA.

CamMmpb1ii mpocToi ciocod peasn3oBars Kjaacc NSSet — cpas-
HUATHb KaKIBIA HOBBIM OOBEKT C Ka'KIbIM CYIIECTBYIOIUM
o6bexToM. Ho aT0 OBLIO OBI caumkom MexaiaenHo. I[Ipasaa,
KJiacc NSSet He melicTByeT Togo0HBIM ciioco0oM. BmecTo aToro
B HeM ucIoabayerca meroq -hash. IIpeagmonaraercs, 4To sToT
MeTOJ AOJYKeH ObITh PeaJn30BaH KayKIbIM 00bEeKTOM, BO3Bpa-
[as IeJIOUNCIeHHOe Xelll-3HaueHne.

Ecuu 1Ba 00beKTa paBHbBI, Yy HUX JOJIXKHO OBITH OJHO U TO JKe
xeni-gHauvenue. Koreknmuu tuma NSSet momeIraroT 00 beKThI
B CETMEHTHI TaMATH B 3aBUCUMOCTH OT UX Xelll-3HaueHui. s
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IPOBEPKU HAIUYNA 00BEKTa B KOJJIEKIIUY JOCTATOYHO ITPOBe-
PUTH O0BEKTHI C OAMHAKOBBIM XeIll-3HAUYeHUEeM.

CiemoBaTebHO, IPABUJILHOE XeITMPOBaHUE UMeeT 0O0JIb-
I10oe 3HaUeHWeEe IJIs JOCTH)KEeHUA NPUEeMJIeMOil IIPOU3BOLM-
TeJbHOCTH KJIacCcoB KoJumekmuii. IIpaBma, o0OBeKTHI KJacca
NSString, uaire Bcero coxpaHseMble B IOJOOHBIX KOJJICKIH-
AX, YoKe comepsKaT a(p(peKTUBHYIO pean3aluio XeITnpoBaHU .

EnuHCTBEeHHBIN MeJKNII HEeJOCTATOK TAKOTO IIOAXOJa 3a-
KJIIOUAeTCsA B TOM, UTO O0'BEKT He JOJIKeH U3MeHATh CBOe Xelll-
3HaUeHNe, HaXOAsCh B KOoJIeKInu. Ho JoOUTHCS 9TOro HeBO3-
MOJKHO JIJIST USMEHAEMBIX 00'beKTOB, He HAPYIIIUB PAJ IPYTUX
npaBuii. I mosToMy oueHb BasKHO He BUJAOUSMEHATH 00'beKThI
IO TeX IIOP, IIOKAa OHU XPAHATCS B KOJLJIEKITHUH.

E1rie oHOIT pasHOBUIHOCTHIO KOJIJIEKITUY ABJIAETCSI MHOMKE-
CTBO C IIOZCUETOM, peajmsyemoe mogkjgaccom NSCountedSet,
IPOM3BOAHBEIM OT KJacca NSMutableSet u mogmepsxuBaromum
mobaBJIeHIEe OMHOTO M TOTO JKe 00'BeKTa B KOJIJIEKIINIO HEeCKOJIb-
Ko pas. uisa sroii menu B Kaacc NSMutableSet BBogurca merof,
-countForobject:, BosBpalaroiuii 3HaueHne, 0003HAYAIOIIEeE,
CKOJIBKO Pa3 KOHKPETHBIN 00K T OBbLI 100aBJIEH B KOJLIEKIIUIO.

Ha 3ametky

B Java v pagie gpyrux A3bIKOB NPOrpaMM1pPOBaHUA MHOXECTBO C MOACYe-
TOM Ha3bIBaETCA MHOXeCMaoM C NOBMOPAIOWUMUCA S/1eMeHmamu.

Ciemyer, OIHAKO, IMETDb B BUAY, 4TO ImoaKJIacc NSCountedSet
SABJISETCS IIPOU3BOAHBIM OT KJjacca NSSet, u 11osToMy B HEKOTO-
PBIX ero MeToZaxX paspellaeTca UCI0JIb30BaTh 9K3eMILIAPEI KJac-
ca NSCountedSet BmecTo sK3eMILIAPOB Kiaacca NSSet. Tax, eciu
OTIIPaBUTh COODIIEHME —~CouNnt JIF060MY 13 MHOKECTB, CO3MAaHHBIX
B IIPUMeEDeE, IIPUBEJEHHOM B HaUaJle 3TOr0 paszesia, TO B KOHEUHOM
uTore OyeT OJIy4eHO OMHO U TO JKe 3HaueHue. Eciiu jke opranuso-
BaTh IIUKJINYECKOE OOpaIlieHre K JJI000MY 113 9TUX MHOXKECTB, TO 0Y-
JIeT IIOJIYYEHO CeMb O0'bEKTOB. A JIJISI TOTO YTOOBI BBIACHUTD, CKOJIb-
KO pas 00'beKT IIOBTOPAETCS BO MHOYKECTBE C IIOCYETOM, JOCTATOY-
HO OTIIPABUTH 9TOMY MHOXKECTBY CO00IIeHu e -CountForobject:.
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Co3paHne cnosa pAa

6 NSMutableDictionary *dict = [NSMutableDictionary
7 dictionarywithoObjectsAndkeys: @"One", @"1",

8 @"two", @"2", nil];

9 [dict setObject: @"three" forkey: @"3"];

Mpumep kopa u3 paina dictionary.m

CnoBapb, HEPEJKO Ha3bIBaeMBIN 0mMoOpadceHuem Ui ac-
COUUAMUBHLLM MACCUBOM, TIPEJOCTABIISIET KOJIECKIINIO OJHUX
00'bEKTOB, HHJAEKCHUPYEMBIX II0 APYTruM o0beKTam. daile Bce-
r'o CJIOBApPU MHAEKCUPYIOTCS 10 CUMBOJILHBIM CTPOKAM, HO 3TO
JaJIEKO He eJNHCTBeHHAsI BOSMOXKHOCTb. BripoueM, Ha KJIaccChl,
KOTOpPbIe MOYKHO MCIIOJBL30BAThH B KauecTBe KJIOuell B CJIOBa-
PAX, HAKJIAALIBAETCS PAJ OTPAHUYCHUH.

CaoBapu mogo0HBI MHOYKECTBAM, 1 II09TOMY HA HUX HaKJIa-
IBIBAIOTCA aHAJOIMUYHbIE orpanndeHuda. O0beKThI, NCIOJIb3Y-
eMble B KauecTBe KJIOUel, JOJKHBI PeaJln30BbIBATh METObI
-hashu -isEqual:, BosBpaiaoiue Jornueckoe suauerue YES
IIPY CPAaBHEHUU 00'BEKTOB U TO YK€ caMoe Xelll-3HaueHue, eCJIu
OHHU PaBHBI. ITO XeIlI-3HAYEHNE He JOJKHO U3MEHATHCS 0 TeX
0P, MOKa 00'beKThI HAXOAATCA B KOJLJICKI[NN.

Kpome TOro, KUy JOJKHBLI PeaJM30BBIBATH IIPOTOKOJI
NSCopying. Korga B ciioBapb BBOAUTCA Iapa “Kiiou—3HaueHue”,
B HEM COXPaHseTCA 3HaYeHNe, a KJII0U KOIINPYeTCA. ITO AeIaeTCs
JIJIS TOT'0, YTOOBI IIPEOTBPATUTD CIIyUaiHOE BULOM3MEeHEHNe KIII0-
va. Eciiu nepenaercsa HeM3MeHsIeMbIN 00BEKT, HAIIPUMED, TUIIA
NSString, To 3T0 Bce paBHO, UTO COXPAHUTh €ro. A eciiu mepeza-
eTcs U3MeHAEeMbIl 00beKT, HanpuMep, Tuma NSMutableString,
TO B CJI0Bape OyIeT NCII0JIb30BAThCS ero Hen3MeHaAeMas KOIIHs.

W makoHel], CTOUT YIOMSAHYTH O TOM, YTO TOJBKO CJIOBA-
PH, B KOTOPBIX MCIIOJIb3YIOTCA CUMBOJILHEBIE CTPOKM, CIIOCOOHBI
MIOAEPIKUBATE MEXaHU3M 00CMYNaA K 3HAYeHUAM N0 KII04aAM,
KaK mosicHAeTcA B riiase 11. Kpome Toro, moab3ysich pasind-
HBIMH KJIaCCAMH B KauecTBe KJI0Uell B OJHOM U TOM K€ CJIO-
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Bape, CIeIyeT MPOABJIATE 0c000e BHUMAHNE U aKKYPATHOCTb,
YTOOBI MX METOABI CPABHEHUA BO3BPAIAIN IPABUJIbHEIE 3HA-
YeHWsA, KOTJa UM IIePeAaOTCs 9K3eMILISAPHI PYTUX KJIACCOB.

II1s1 oGpalieHus K CJI0BAPSIM Yalle BCero MPUMEHSIETCS Me-
Tox -objectForkKey:, BO3BpAIAOIINi O0BEKT, CBI3AHHBIN
¢ 3aJaHHBIM KJIOUOM, UJIX KOHCTAHTY N1, eciiu AJ1s KJIoua He
3a71aH O0'BEKT. A [J1s O0pAIeHNA K U3MEHAEMbIM CJI0BAPAM 3a-
yacTyio npumensercsa metoz -setObject: forKey:, sagarommuii
mapsl “KJ0Y—3HaueHUe” B CJI0Bape.

Limknnueckoe obpalieHne K Konnekuum

19 NSLog(@"The ObjectiveC 1 way:");
20 NSEnumerator *e=[a objectEnumerator];
21 for (id obj=[e nextObject] ;

22 nil!=obj ;

23 obj=[e nextObject])
24 {

25 [obj print];

26 }

27 NSLog(@"Fast enumeration:');
28 for (id obj in a)

29 {
30 [obj print];
31 }

32 NSLog(@"using blocks:");
33 [a enumerateObjectsUsingBlock:
34 A(id obj, NSUInteger idx, BOOL *stop)

35 {
36 [obj print];
37 113

38 NSLog(@"Avoiding enumeration:");
39 [a makeObjectsPerformsSelector: @selector(print)];

Mpumep kopa us darina enum.m

K umcay mambojiee pacrpoCcTpaHEHHLIX OIepalluii ¢ KOJI-
JIEKIIUSIMU OTHOCUTCS IIUKJINUYECKOe o0palenme K Hell 10 KaK-
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IOMY ee 9JIEMEHTY IJIA BEIIIOJTHEeHUA KaKoN-HUOY b 00pabOTKHU.
Ito MosxHO caenars B Objective-C cambIMu pasHBIMU CIIOCO0A-
MHU. A ITOCKOJIBKY JaHHASA OIePAaIus ¢ KOJJIEKIITUAMY JOBOJIBHO
pacmpocTpaneHa, TO IIOCTOSHHO IIOABIAIOTCS BCe HOBBIE CIIOCO-
OBI ee BBITTOJTHEHUS.

s HUKINYecKoro oopalieHnsa K MacCuBaM MOYKHO IIPOTi-
THCBH IIO €r0 MHAeKcaM, HaunHas ¢ 0 m mo [array count] u ot-
mpaBisaa coobirenue -objectAtIndex:. Ho rakoii croco6 He
oueHb 9 deKTuBeH. TpagUIMOHHEIH CIIOCO0 OOPAIIeHNA K 9JIe-
MEHTaM KOJIJIEKI[UU COCTOUT B MCIIOJIb30BAHUY II€PEUNCICHU
U, B YaCTHOCTH, dK3eMILIApPa IogkJaacca NSEnumerator.

Ha 3ametky

Ecnu Bbl nepexopute Ha Objective-C 13 Java, TO, 3aMEHMB MbICJIEHHO MO-
HATVE UMepamop Ha NOHATNE Nepequcumers, Bbl TOTYaC OObHapyXuTe,
YTO CMOXeTe Mo-NpeXXHeMy MoJIb30BaTbCA OOMbLIMHCTBOM yXe U3BeCT-
HbIX Bam LIabMIOHOB.

151 TOTO YTOOBI MOJYUUTD II€PEUUCTUTETH KOJLIeKITUH, J0-
CTAaTOYHO OTIPABUTH el coobinenne -objectEnumerator. 9ro
IOBOJBHO IPOCTOil 00beKkT. OH pearupyer TOJILKO Ha COO00IIe-
HUSA, HO HA IPAKTHKE Yallle BCero UCII0JIb3yeTCs JIUIIh OJHO U3
HuX: -nextObject. B urore BosBpaliaerca 00bEKT, CIETYIO-
U 0 IOPSAKY B KOJUIEKIIUHY, WJIK ke KOHcTaHTa hil, eciau
yoKe IlepeurcIeHbl Bce 00beKThI, COIePIKaIIAecs B KOJJIEKI[UH.

B Bepcuu Objective-C 2 xommanus Apple BHeapuia Tak
HasbsIBaeMoe 0bicmpoe nepevucierue. ETo MOXKHO IPUMEHATH
IJIsi o0pallleHusd K KOJIJIEKIUAM, Peaju3yoIUM IPOTOKOJ
NSFastEnumeration. B sToM mpoTOKOJIe OIIpeiesieH MeTOJ, II0-
JIyUEeHU S HECKOJILKUX 00bEKTOB B Pe3yJIbTaTe OTIIPABKY €1 H-
CTBEHHOTI'0 coo0ineHusa. KoHKpeTHOoe KOJIMYecTBO OO0BLEKTOB
oIpeiesIAeTCs BBIBLIBAIOIINM KOJIOM U IOJydYaTeaeM coobIme-
HuA. KoMouasaTop BeifiesidAeT B maMAaTH 6ydep u mepegaeTt yKa-
3aTeJsIb Ha HEro IIoJyuaTesio coodinenus. ITocie sToro moayua-
TeJIb MOYKET CKOIIMPOBATE PAJ 00BEKTOB B CBOM Oy(dep mujiu Bos-
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BPaTUTh YKas3aTeJb Ha ero BHYTPeHHee XPaHUJIUIIle, eCJIu OH
COXpaHsAeT JaHHbIe BHYTPEHHUM 00pa3oM B BHZE OJHOTO Mac-
cuBa C myu rpynnbl MacCUBOB.

Merox 13 9TOr0 IPOTOKOJIA IPUMEHAETCA B HOBOM yIIpas-
JAoILel KoHeTpyKiuu: nukiae for..in. B aTom cayuae Kom-
OUJIATOP OPTaHMU3YeT ABa BJIOKEHHBIX APYT B Apyra nukjaa. Bo
BHEIITHEM ITUKJIe BbI3bIBAETCSA METO OBICTPOTO IIePeUnCIeHus,
MOJIYYAIOIINiT HECKOJIbKO 00eKTOB, CAeAYIOIINX IO MOPIAKY
B KOJJIEKIIUU. A BO BHYTPEHHEM ITUKJIe IPOUCXOAUT IIOOUEepe-
HOoe obpallleHne K 3JieMeHTaM AaHHoro Mmaccusa C.

Ha sameTtKy

Ecnn Bbl monb3yeTecb aBTOMaTUyecknm nogcyetom ccbinok (ARC), To co-
rnaweHne o ObICTPOM MepeuncneHnr OKasblBaeTca Gonee CTPOrum.
B yacTHOCTW, OT Konnekumn TpebyeTca, UTOObI XpaHALLMECA B Hel 00beKTbI
6bIfIN AEeNCTBUTENBHBIMI B TEUEHME NEPEUNCIEHIA, @ HAYe OHa AOSIKHA
YBEJOMUTb O MPONCLIEALNX B HEW M3MeHeHuAX. BcneacTBme sToro npu-
CBaviBaHWe NepemMeHHON NepeyncieHrs He paspeLuaeTca 6e3 ABHOro yKa-
3aHuA onucaTtens. Begb B npoTvBHOM cnyyae mexaHusmy ARC He 6ypet
N3BECTHO, KaK CiefyeT NHTeprpeTMpoBaTh Takoe npucBavBaHue. Kak npa-
BUO, ANA XPaHEHUA HOBbIX BPEMEHHbIX 3HAaYeHN HOBYIO NepeMeHHYIo
nyylie o6bABUTD B LIMKIE.

BricTprIM nmepeumcieHmeM MOYKHO IIOJIB30BAThbCS U 0e3
TMOALEPIKKY CO CTOPOHBI KoMuuiaATopa. B sarosmoBounom (daii-
Jie GSFastEnumeration.h peanusanuu 6ubnunoreku GNUstep
IIpesoCTaBIATCA MakpokoMaHAbI FOR_IN 1 END_FOR_IN B Ka-
YeCcTBe PACIINPEHUHA, TeHEPUPYIOIIEro TAKOH Ke CaMBbIA KOJ,
s nukios for. . in, Kak u komnuaarop. Ho sTu KoMmasbI 10-
BOJIBHO CJIOKHBI, II09TOMY He CTOUT U IIBITATHCS BHISBIBATD Me-
TOJBI OBICTPOTO IEPEUNCIEHNA CAMOCTOSATENBHO.

BMac OS X 10.6 xommauus Apple BHegpuia e1re OAMH HOBBIH
cI0ocob IMUKJINYECKOTO 00paIlieHus K KOJIeKIIUAM C IIOMOIIBIO
610x08. BiIOKY ABIAIOTCA HOBBIM pacmupenueM asbika C, HO
peAHA3HAYAIOTCS IJIsT TeCHOro B3aumozmelicTeusa ¢ Objective-C.
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Kax u y 06sexT0oB Objective-C, y 6J10K0B nMeeTcs yKasaTesb iSsa.
OH yKasbIBaeT HA 3aKPBITHIA KJIACC, PeaU3yIONUH IPOTOKOJ
NSObject, uTo aeT BO3MOYKHOCTE XPAHUTD OJIOKY B KOJUIEKI[USX.
BioKu moaepKuBaioT TAKIKE MHTPOCIEKIINIO, UCIIOIb3Y A KO-
poBku Tumnos Objective-C, X0oTs sTa moameps;KKa IOKa eIrle He CTa-
Jla 4aCThI0 UX OTKPBITOro nHTEepdeiica Ha miaTdopme Mac OS X.

BoJIBIIMHCTBO KJIACCOB KOJLIEKIU Teleph Peau3yoT Me-
TOJbI IEPEUVCIEHUS C IIOMOIIBI0 6JIOKOB. Be3yciioBHO, MOIb-
30BaThCA OJIOKaMu yAO0HO, XOTSA 3TO U OrPAHUYUBAET Iiepe-
HOCUMOCTH Koza. C mOMOIIbIO GJOKOB MOYKHO TAKIKE BBIIIOJI-
HATH apaJjIjiebHble IePeUunCIeHns, IepegaBas O0beKT TUua
NSEnumerationConcurrent B KauecTBe IePBOTO apryMeHTa Ta-
KOMY MeTOAy, KaK, HalmpuMep, —enumerateobjectswithoptio
ns:usingBlock:. Ho, xak mpaBujio, OMHOTO 5TOTO OKa3bIBAET-
CA IBHO HELOCTATOYHO [JIS IMOBLIIIEH U IPOU3BOSUTEILHOCTH,
ecyiu OJIOKY TpebyeTcs MHOTO BpeMeHM Ha BBITIOJITHEHME TIPU 06-
PAI[eHNN K KaKIOMY JIEMEHTY KOJLICKI[VU.

151 mepeuncIeHus ¢ TOMOIIbI0 OJIOKOB ¥ KaK/I0H KOJIJIEK-
UM UMEIOTCA cBou MeToAbl. Tak, eciu KOJIIeKIUsA peaainso-
BaHa B BUJe MacCHBa, TO COOTBETCTBYIOIUNA METO IIPUHIMA-
eT MHJEeKC 00'beKTa B KaUecTBe CBOEro apryMenTa. A eciau oHa
peanusoBaHa B BUE CJIOBAPs, TO €e METOJ IPUHIMAET B Kaue-
CTBE CBOMX apryMeHTOB KJIIOU ¥ 3HAUCHUE. ITU METOLLI OyAyT
[IefCTBOBAThH MEeJICHHEEe, YeM NPYTrUe UX aHAJIOTY, IIOCKOJIbKY
B HUX TpeOyeTcs BBIBBIBATDH OJIOK AJA KasKAOTO 00bEKTa, U4TO
10 U3AEePIKKAM BLIUNCIUTEIbHBIX PECYPCOB PABHOZHAYHO BBI-
30BY GYHKIIUHU, XOTSA OHU U MOTYT OKa3aThcA 060Jiee yAOOHBIMU.

B HeKOTOPHIX cayUuasax MOMKHO BOOOIIe 000iiTICEH 663 mepe-
uyncaenuda. Hampumep, B Kiacce NSArray ajid 9TOH e pea-
susyercs metof -makeObjectsPerformselector, a apyroii ero
BapUAHT IPUHUMAET O0BbEKT B KaUueCTBE BTOPOTO apryMeHTa.
Ecsiu Bo BpeMsi mepeurcieHns TOJIBKO OTIIPABIIAETCS COO0IIe-
HUE KaKJOMYy 00'bEKTY, TO 9TUMU METOJaMU MOYKHO BOCIIOJIb-
30BaThCS BMECTO OPTaHUBAIUY [[UKJIA.
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Mounck o6beKkTa B Konekynn

6 NSArray *array = [NSArray arraywithObjects:

7 @"a", @"group", @"of",

8 @"string", @"objects", nil];

9 NSSet *set = [NSSet setWithArray: array];

10 NSUInteger i =

11 [array indexofobjectIdenticalTo: @"group"];
12 if (NSNotFound == 1)

13 i = [array indexofobject: @"group"];

14 NsString *original = [set member: @"string"];

Mpumep koga 13 daiina getObject.m

B o6oux Kiaccax, NSArray um NSSet, peaausyercs MeTO[
-containsObject:, Bo3BpamamwInuil JOruuyecKkoe 3HAUYEHUE
YES, eciu B KOJUJIEKIIUU COAEPIKUTCSA 00'beKT, PABHBIA apry-
MEHTY JaHHOTO MeTojga. B maHHOM ciydyae HCIOJIb3yeTCS TO
JKe caMoe TOHSTHe PaBeHCTBA, YTO U B PACCMOTPEHHBIX paHee
KJIaccaX KOJUJIEKIIUII: 1Ba 00'beKTa CUNTAIOTCA PABHBIMU, €CJIN
IIPY OTIIPaBKe OJHOMY U3 HUX coobimenus -isEqual : ¢ apyrum
00bEKTOM B KAUeCTBe apr'yMeHTa COOTBETCTBYIOIIET0 BHI3bIBae-
MOT'0O MeTOo/Ja BO3BpalllaeTcsd JIorTuuecKoe 3HaueHue YES.

B maccuBe, ckopee Bcero, morpedyeTcsa BBIACHUTL TOUHOE
MEeCTOIIOJIOMKe e 00beKTa, a He TOJLKO ero npucyrcreue. s
9TOMU LU CIYsKAT caemylomue aa meroga: -indexofobject:
u -indexofobjectIdenticalTo:. BoBTopom 13 HUX JJIS BEIAB-
JeHus paKTa paBeHCTBA BLIMIOJIHSIETCS CPaBHEeHNe YKa3aTe ek,

Ho Bce sT0 3amenisieT IIOUCK O0'EKTOB B MacCHUBaxX, II0-
CKOJIbKY TpebyeT JIMHEHHOIo IIONCKAa, a 3aUYacTyi0 — OTIPaBKU
COOOIIEHNS KaKI0OMY 00beKTy. KaKk mpaBuio, yIIoMaHyThIMHA
BBIIIIE METOJaMU CJIEAYeT II0Jb30BATHCS JJISA IIONCKA 06 HeKTOB
TOJILKO B MEJIKMX MaCCUBaX MJIU HEUACTO BbIBLIBAEMBIX BETBAX
Koza. Eciu ke mogo0HOe o6paTHOe Ipeobpas3oBanue TpedyeTcs
BBIMOJIHATH YaCTO, TO JYUIIEe BOCIIOJIb30BATHCA CJA0BAPEM UK
YeM-TO aHAJIOTUYHBIM JIJIS XPAHEHUA 00PaTHOI'0 OTHOIIIEHU .
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IIpu moucke O0BEKTOB BO MHOMKECTBAX IIPOU3BOAUTEJID-
HOCTBb HECKOJILKO OTJIMYAETCA. A IMOCKOJBKY 00BbEKTHI 13 MHO-
JKEeCTB XPAHATCA B CETMEHTAX MaMSATH II0 UX XeIl-3HAYCHUAM,
TO BO MHOYKECTBE MOXXHO OBICTPO YUECTh HEMAJIO O0'LEKTOB KaK
OTJIMYAIOIUXCA OT OCTANBHEIX. OUEeBUIHO, YTO MHOKECTBA He-
YIOPSA0UYEHBl, ¥ IO3TOMY Yy HUX OTCYTCTBYET METOJ MIJIs II0-
CKa nHIeKca o0beKTa. Ho y HMX mMeeTCAa MEeTOH AJIs MOUCKA
XPaHAMINXCSA 00'bEKTOB, PABHBIX ICKOMOMY O0BEKTY.

Merozx -member:, BeI3BIBaeMBIN 4y o0beKTa Tuna NSSet,
BO3BpAIllaeT XPAHAIIUHICI BO MHOXKECTBe 00bEKT, PaBHBIN ap-
TYMEHTY 9TOTO MeToja. ITO OUeHb yA0OHO AJs obecreueHus
OJHO3HAYHOCTH B 00'beKTaX. B IpUBEJeHHOM HUKe IIpuMepe
Kojma u3 (paitsa unique.m JeMOHCTPUPYETCS METOL, B KOTOPOM
OJHO3HAUHO OIpefeideMble 00bEKTEI CTPOKOBBIX KOHCTAHT
CTPOATCA U3 CUMBOJBLHLIX cTpok C. Eciim mepemats ogHy u Ty
’Ke CUMBOJIbHYIO CTPOKY C 3TOMY MeTOAy ABaXKIbI, TO 00a pasa
OyZeT BO3BPAIIeH OAUH U TOT JKe dK3eMILIAP Kiaacca NSString.

Craenyer, OfHAKO, UMEThL B BUAY, UTO PacCMaTPUBAEMBIA
371eCh METOJ, He SIBJISETCA IOTOK0Oe30macHbIM. CyIIleCTByeT Be-
POSITHOCTH BOBHUKHOBEHN FOHOK MEXKY IIPOBEPKON HATNUNA
CHMBOJIBHON CTPOKH BO MHOKECTBE, M NOOABJIEHMEM HOBOM
CTPOKH, CJIM TAKAsI CTPOKA OTCYTCTBYeT. B moToKo6Ge3omacHomM
BapHaHTe JaHHOTO MeToa MOTPeO00BaoCh ObI 3aITPOCUTH 6JIO0-
KHPOBKY IIOCJIe BEI30BA MeToa -member:, OTIIpaBUTh BEISHIBA-
I0IIee ero COODIIeHe elre pas 1, HAaKOHeIl, CHATEL OJIOKUPOBKY
mocJjie Jo0aBJIeHUA HOBOTO 00'beKTa.

3 static NSMutableSet *unique_strings;

NSString *uniqueString(const char *str)

{

NSString *new = [[NSString alloc]
initwithUTF8String: str];

O oo ~NO VT

10 NsString *old =
11 [unique_strings member: new];



Pa6oTa c konnekuuamn 177

12

13 if (nil != old)
14 {

15 [new release];
16 return old;
17 3}

18 [unique_strings addobject: new];
19 return new;
20 }

Mpumep koga u3 paiina unique.m

Eciu BbI co3zaeTe HOBBIM HeM3MeHAEeMbI KJaacc, BaM, BO3-
MOKHO, IIOTPebyeTcs peaJn30BaTh B €70 KOHCTPYKTOPE HEUTO
momxo0HOe ONMMCAaHHOMY BhINIe. B TakOM ciiydyae IIpuU IOCTPOe-
HUY 00'bEKTOB IPUIETCA IPUHECTH ObICTPOAEHCTBYE B HEOOID-
OIyI0 3KePTBY 9(pPHEeKTUBHOMY HCIIOJIb30BAHUIO IIaMATU, HO BTO
OyIeT 03HAUYaTh, YTO CPAaBHEHUE YKa3aTeeil MOJKHO BCerja Bbl-
IOJIHUTH C IIeJIBI0 OIPeIeJINTh PaBeHCTBO 00bEeKTOB. M B HEKO-
TOPBIX CIYUAsX 9TO MOXKET B IIEJIOM JaTh CYII[eCTBEHHBIA BB~
TPBILI B OBICTPOAEHCTBUN.

Moaknaccndmkauma Konnekynin

25 - (NSUInteger)count

26 {

27 return [realArray count];

28

29 - (id)objectAtIndex: (NSUInteger)anIndex
30

31 return

32 [realArray objectAtIndex: anIndex];
33 }

Mpumep kopa 13 painna checkedArray.m

Bcee CTaHODapTHBIe KOJUIEKIIMU ABJIAKTCA KJjaacmepamu
KJaacco8. ITo O3HavaeT, 4YTO Co3aHre HOBOI'O UX IIOAKJIacca —
AeJI0 COBCEM HEeIIPpOCToe. CynepKJIacc KOJIJIEKITUU ABJIAETCA ab-
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CTPAKTHBIM, & KOHKPETHBIE €r0 MOAKJIACChl — 3aKPBITBIMH,
7 [I0TOMY OHU He IOJJIeKAT HOJKIACCUDUKAIVN.

B KaK/[0i KOJUIEKIIUYN JOKYMEHTUPYIOTCSA METOAbI, KOTO-
pble DOJKHBI OBITH peaJn30BaHbI B MOAKJIacce. U caenaTs aTo
MIPOIIle BCErO MOCPE/ICTBOM JeJIeTMPOBAHUA: HYIKHO JIUIIH 10~
JIYUUTH B BU/[€ IEPEMEHHON 9K3eMILIIPA 00BEKT TOTO JKe TUIIA,
YTO U KOJUJIEKI[NA, KOTOpAas MOAJIEKUT IMOAKIacCu(PUKAIININ.
VIMeHHO TaKoOM MOAXOJ MPUMEHSAETCS B MIPUBEIEHHOM BBIIIE
nmpumepe Koxa us (aiina checkedArray.m.

Kinacc TypedArray siBasieTcs MOgKIACCOM, IIPOU3BOAHBIM OT
kJyacca NSMutableArray. Ilepemennas sk3emiuisapa realArray
B 9TOM KJacce oTHocuTcA K Tumy NSMutableArray. Ona cosma-
eTCsA B CIEIMAIBLHO BBIJEJIEHHOM [JISI 9TOr0 KJIAaCCa MHUIAAIIN-
3aTope U, IoJ00HO JI000MY APYTrOMY KOy, CO3AAI0IEeMY OO0 BEKT
Kjacca NSMutableArray, mosiydaer SK3eMILIAP OGHOIO U3 KOH-
KPETHBIX MOJKJIACCOB, IPOU3BOAHBIX OT ATOTO KJacca. J{pyras
repeMeHHAasi 9K3eMILIsIpA OTHOCUTCA K Tuily Class u cayxur
IS KOHTPOJIA TUIIOB O0'bEKTOB, BBOANMBIX B MACCHUB.

10 - (id)initwithType: (Class)acClass

11 {

12 if (nil == (self = [super init]))
13 {

14 return nil;

15 }

16 type = acClass;
17 realArray = [NSMutableArray new];
18 return self;

19 }

20 - (void)dealloc

21 {

22 [realArray release];
23 [super dealloc];

24 %

Mpumep kopa n3 ¢paiina checkedArray.m
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B oTsimune oT CTaHAZAPTHBLIX KJIACCOB MAaCCHUBOB, KOTOPLIE
SABJISIOTCA PA3SHOTUIIHBIMY, B JAHHOM CJIyUae KayKIbIA BBOLM-
MBIif B MACCUB O0'BEKT JOJIKEH OBITh 9K3eMILIAPOM (MU IO~
KJIaCCOM) TOT'0 KJIacca, KOTOPHIH mepefaeTcs NHUIINAIN3aTO-
py. Ecau momeITaThCA BBECTH APYTrUe O0BEKTHI B MACCHUB, pac-
CMAaTPUBAEMBIH 3[eCh KO/ 3aBEPIINUTCS aBapUITHO 0e3 BCAKUX
MPeaYyIPeXKJeHN, HO ero HEeTPYAHO BULOU3MEHHUTDH, UTOOBI
CTeHepPUPOBATH COOTBETCTBYIOIIEE UCKJIIOUECHUE.

B kiacce TypedArray peainsoBaH LeJIbIA P/ IPOCTHIX Me-
Tomos. Hampumep, B MmeToze -removeObjectAtIndex: mpocrto
TepesjaeTcsa TO JKe caMoe COO0IeHe 3aKJII0UYeHHOMY B 000JI0U-
Ky MacCuUBY. A B OCTAJIbHBEIX METOLAX, B TOM UKCJIE U B METOZE
-insertObject:atIndex:, cHauasa IPOU3BOAUTCA KOHTPOJID
THUIIOB, & 3aTE€M BLI3BIBAETCSA HACTOAIININ MAaCCHB.

B mamHOM mpuMepe peaqn30BaHBI BCE CEMb IIPOCTHIX METO-
OB, O0'BABJIEHHLIX B Kjacce NSMutableArray. 9To osumauaer,
YTO BCE OCTaJbHBIE METOABI 00BABICHHBIE B KJacce NSArray
uau NSMutableArray, OyayT meiicTBOBATH KOPPEKTHO.

34 - (void)insertobject: (id)anObject

35 atIndex: (NSUInteger)anIndex
36

37 if (![anobject isKkindofClass: typel)

38 {

39 return;

40 }

41 [realArray insertObject: anObject

42 atIndex: anIndex];

43 }

44 - (void)removeObjectAtIndex: (NSUInteger)idx
45 {

46 [realArray removeObjectAtIndex: idx];
47 }

Mpumep kopa n3 dpaiina checkedArray.m
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Ha sametky

B asbike C++ npocTble MeToAbl 0ObIMHO O6BABNAIOTCA B CynepKnacce
TONbKO KaK BUpTyanbHble (virtual), n KomnunAaTop NpensTcTByeT He-
nocpeAcTBEHHOMY MOMyYeHMIO 3K3emnnApa cynepknacca unmn nioboro
noAKacca, B KOTOPOM 3Tv MeTobl He peanu3oBaHbl. A B Objective-C co-
OTBETCTBYIOLLME A3bIKOBblE CPEACTBA OTCYTCTBYIOT.

Bojee o6uiuM ocHOBaHMEM [AJIs MOAKJIACCUDUKAIINN KOJI-
JIEKIIUHU CIYKUT IOTPEOHOCTD B peajusaluid APYroi CTPYKTY-
PBI JaHHBIX 1A 6a30BOTO MpeacTaBiaenusa. Tak, ecaiu TpedyeT-
cA BBeCTU O0'BEKTHI HA OLHOM KOHIIE MAaCCHBA, a 3aTeM YIaJIUTh
uX Ha JPYyTroOM, TO IJIf peajn3alliy TAKOI'O0 MacCuBa MOKET 10~
Tpe6oBaThCs KOJbIeBOI Oydep n3MeHaeMOU AJIUHEI.

B rakom cayuae cienyer mo-mpeKHeMY IIepeonpe e uThb Te
JKe caMble MeTObI, HO Ha 9TOT Pa3 3aMeHUTHh UX peau3aliuet
Ha OCHOBE COOCTBEHHOTO MEeXaHM3Ma COXPaHEHUA. ITO NacCT
BO3MOJKHOCTD U Jajiee MCIIOJIb30BAaTh CBOM MOAKJIACC TaM, T'e
¥ CyIepKJace, BKJIOUad ero Imepegauy ApyruM Oubamorexam,
HO IPUMEHAA COOCTBEHHBIA MeXaHU3M COXPaHEeHUS.

CoxpaHeHue o6beKkTOoB Objective-C
B Konnekynax C++

30 std::trl::unordered_map<id, __weak id,
object_hash<id>, object_equal<id> > map;

31 @autoreleasepool {

32 NSString *str = [[NSString alloc]
initwithuTF8String: argv[0]];

33 map[@“arg0"] = str;

34 NSLog(@"%@", map[@"arg0"]);

35 str = nil;

36 }

37 NSLog(@"%@", map[@"arg0"]);

Mpumep kofa n3 paiina collection.mm

OgHUM W3 WCTOPUYECKH CJIOKUBIINXCS HEIOCTATKOB
Objective-C++ saBiAOTCA TPYAHOCTH, IPOSBIAIOINNECS B CO-
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BMECTHMOCTH THUIOB KoJulekmuii. Koanexkmuu Objective-C
pegHa3HAYEHBI 411 XpaHeHns 00beKToB Objective-C u moaTo-
MYy HEIPUTOAHBI AJIs XpaHeHusa cTPyKTyp C++. B aTom oTHO-
meHuH KoJmeKuu C++ mposaBIAOT 00bIyIo THOKOCTh. OHI
peanns3oBaHbl KakK ITa0JOHBI U IO9TOMY MOTYT TEOPETUUYECKH
XPaHUTh 00'BLEKTHI JII0O0TO THUIIA.

Ha npakTuke coxpanernne o6beKToB Objective-C B KoJLIeKI[1-
Ax C++ yermoHAeTCA IPUMEHAEeMbIM MeXaHU3MOM YIIPaBJIeHUI
namaTeo. O0bekTsl Objective-C 0:XumaoOT mOJTYyYUTEH COOOIIE-
HHue -retain oToBcromLy, e TpedyeTca COXPAHUTD BJIALEIOIYIO
CCBUIKY Ha HUX. A Koyuteknuu C++, He HamuCcaHHbIE C YUEeTOM
Objective-C, He menarOT 5TOro, M IMOITOMY IIOJIB30BATHCA MU
B Objective-C++ ciiemyeT oueHb aKKypPaTHO ¥ BHUMATEJILHO.

Heno 3HAUUTENBHO yIpoIaeTcs Gaarogaps aBTOMaTUde-
CKOMY MOJicUeTy cchblIoK. Korma nis tuna oobexkta Objective-C
ucnoJsib3yercd 1abson C++, oH paciinpsercs, 1 KaxJoe IIpu-
cBaWBaHUe B IIa0JI0HEe aBTOMAaTUYeCKU CHAOKaeTcsa BCTaBJIse-
MBIMU BOKPYT HEr0 COOTBETCTBYIOIMMU BbI30BAMU MEXaHU3-
Ma IoJcueTa CChLIOK. Takoe paciinpenue pacIpoCcTPaHAeTCsa
Iajke Ha cadble CChLIIKY B T€X CUCTEMAaX, /e OHU IO IeP:KuBa-
foTcsA. B mpumepe Koja, IpuBeeHHOM B HauaJjie 9TOT0 pasmgeia,
TOKa3aHO, KaK BOCIIOJIL30BAaTbCA THUIOM oToOpaskeHus C++,
4TOGEI PeaIn30BaTh HEUTO SKBUBAJIEHTHOE KJjaaccy NSMapTable
CO CTPOTUMU YKAa3aTeJsIMU Ha HECTPOTHE YKa3aTeJ Iu.

Kosneknuu unordered_map B C++ Tpebyercs moamepixKa
CO CTOPOHBI IBYX KJIACCOB: OJHOT0 — [JIsI OIIPeeIeHUs PaBeH-
CcTBa 00'bEKTOB, a APYTrOoTro — [JIS XeIInpoBaHUsA o0beKTa. s
peasmsanyu 3TUX KJIACCOB JOCTATOYHO 3aKJIIOUUTD B 000JI0UKY
cooTBeTcTBYyIOIIE coodrnenusa Objective-C.

Heuto mogo6H0E MOYKHO cesIaTh 1 6e3 MOAAePKKN HeCTPO-
TUX yKasaTejeil, ucrnouan3yd B C++ Kjacc MHTeIeKTyaJIbHOI0
yKasaTeJsis, MOChLIAOIIN coo0IeHne - retain mpu mocTpoeHnn
o6peKTa u coolieHue -release npu ero paspymenuu. Ho Ta-
KO cmmoco6, CKopee BCero, OKasKeTcsa MeJJIEeHHBIM, IIOCKOJIbKY
B HEM He HMCIOJIL3YIOTCA IPEUMYIIeCTBa ONTUMU3AIINY, O0ecIIe-



182 Masa 7

yuBaeMmble MexaHuaMoM ARC. B TunnuHo# omrepaiuu ¢ KoJLIeK-
mueit C++ yKasaTeJb MOKET MpUCBaUBaThLCA HECKOJBKO pas,
YTO, B CBOIO OUepelb, BLI3OBET IeJIbIH P onepaluii coxpaHe-
HUS ¥ 0CBOOOKIeHNST 00'EKTOB U3 IaMATH, ¥ TOT/A OIITUMU3a-
Top ARC ymanuT Te 13 HUX, KOTOPBIE OKAKYTCSA U30BLITOUHBEIMMU.
A TIpu UCTIOIB30BAHUH KJacca MHTEJIEKTYAJIBLHOTO yKa3aTess
9TH OIIePAaIlNH BHISOBYT HEMAJIO OTIIPABOK COOOIIIEHUHA.

8 template <typename X>

9 struct object_equal

10 {

11 bool operator() (const X sl, const X s2) const
12 {

13 return (sl==s2) || [(id)sl isEqual:(id)s2];
14 }

15 3;

16

17 template <typename X>

18 struct object_hash

19 {

20 size_t operator() (const X sl) const
21 {

22 return (size_t)[(id)sl hash];

23 }

24 3,

Mpumep kopa u3 daiina collection.mm

B tepmunosoruu C++ 5TO o3HAUyaeT, UTO yKasaTelb __
unsafe_unretained 1id orHOcuTCs K TUIY npocmuix daHHbLX
(POD), rorga kak ykasarenu __weak idu__strong id — k Tumy
HEIIPOCTHIX JaHHBIX. OHM HEeABHBIM 00pPa30M peaausyioT Iepe-
rpyskaeMble OIepaTophbl IPUCBANBAHUA 1 HEIIPOCThLIE KOIIMPYIO-
II[1ie KOHCTPYKTOPbI. Ec/iz BaM He cOBCEeM ITOHATHO, YTO 9TO 03HA-
yaeT, He oTyauBamTech. [IpocTo nmeliTe B BULY, UTO BbI MOXKETE
BocmoJib3oBaTbesa mexaunusmom ARC B C++, 1 Bce 3apaboTaer Kak
10 MAHOBEHUIO BOJIIIIEOHOM TATOUKH.
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,U,aTbI N MOMEHTbI BpeMeHN

K obOmeit kateropuu Bpemenu B Objective-C oTHocsaTea nBa
TOHATUA: abCOMIOTHbEIE MOMEHTHI BDEMEHU U BpeMEHHblE UH-
TepBasibl. C BpeMEeHHbIMU UHTEPBaaMu paborars jgerde. OHu
IPeACTABIAIT CO00M TPOCTHIE CKAJMAPHBIE BEJIUUYUHBI, W3-
MepseMble, KaK IPaBUJIO, B CEKYHIAaX. B wacTHOCTH, THUIO
NSTimeInterval caysKuT [ XpaHEeHUS BPEMEHHbIX NHTEDBa-
JoB. OH onpefenaeTcs, KaK IPaBUJIO, B BUJIe YUCIOBOTO 3HAUE-
HUA C IJIABAIOIIEN TOYKOUN ABOMHOIN TOYHOCTH, YETO 3aYACTYIO
OKasbIBaeTcA 60Jee YeM JOCTATOYHO.

B pasanuHBIX cpefax MOXKHO OOHAPYKUTb U NPYTHE CIIO-
CcOOBI IPeICTABJIEHNA BPEMEHHbIX MHTEPBAJIOB. XapaKTepPHBIM
Tomy npumepoM cays:kut cpega QTKit ma maardopme Mac OS X,
Tlle BpEMEeHHble NHTEPBAJIBI XPAHATCA B BUJIE PAIIMOHATBHBIX
ymcea. ITO ZAaeT BO3MOKHOCTb IIOBTOPHO BBOJAUTE UX 6€3 I0-
TePU TOYHOCTH BCJIEICTBUE OIINOOK OKPYTJIEHU UYMCEeJI C ILJIa-
BAIOIIE TOUKOI, YTO OUeHb BaXKHO IJIA PaOOTHI C HOCUTEIAMU
undopmanuy. Beb Ha IPOTAXKEHNUY BCeil J€HTHI HOCUTEJLA CO-
CTaBHBIE OIITUOKY OKPYTJIEHU S YKCEJI C IJIaBAOIEH TOUKOM MO-
TYT IPUBECTU K 3aMETHOMY CIBUTY BUZEO0- U Ay ANOILOPOIKEK OT-
HOCUTEJIBHO APYT APYTra U IOTEePe UX CUHXPOHU3AIIUN.

BpemenHble MHTEPBAJIBI ONIPESEIAIOT OTANYNE ABYX abco-
JIIOTHBIX MOMEHTOB BpeMeHHU. [laTs TouHOe ompeneseHme abco-
JIIOTHOMY BPeMEHU OUeHb TPYAHO. Takue MOHATHA, KaK Yaco-
BBIE ITOsICA U JasKe PasHble KaJeHJapu, 3aTPYAHAIOT OIIpeiese-
HUe abCOJIIOTHOTO BpeMeHu. BosbIasa uacTs KoJja, CBA3aHHOTO
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¢ MOMEeHTaMu BpeMeHH u fatamu B cpefie Foundation, mpussa-
Ha PaspelInuThb NoZ00HOoe BaTpyJHEHUE.

O6Hapy»KeHue TeKyLlen AaTbl

6 NSDate *now = [NSDate date];
7 now =
8 [NSDate datewithTimeIntervalSincel970: time(NULL)];

Mpumep Koga 13 dpaiina date.m

Kaacc NSDate urkancyiaupyeT 3HaueHHe aOCOJIOTHOTO Bpe-
MeHU, KOTOpOe XPAHUTCH B IBYX KOMIOHeHTax. OQHUM U3 HUX
SIBJIAETCA BIIOJIHE OIpeAeJeHHbIN (PUKCUPOBAHHBIY MOMEHT
BPEMEeHU: [aTa HavyaJia 9I0XH, a JPYIUM — BPEeMeHHOI HHTep-
BaJI OT HAYaJIa SIOXU.

B kutacce NSDate mogmep:KuBaioTCA IB€ CTaHJAPTHBIE AAThI
HavaJia 91I0XU, ¥ 00e OHU OIIpe/ieIeHbl HA OCHOBE TPUTOPUAHCKO-
ro kanengaps. OqHoii ns HuX ABagercd gara 1 auBapa 1970 roga,
naseiBaemasi UNIX Epoch. 9ra gara mauasa smoxu ObLIa BIIE€p-
Bole onpezesieHa B OC UNIX u BnocsieAcTBUu BHeApPEHA B CTaH-
napr ISO C. ®dyuknua time() B C BosBpalliaeT KOJIMYECTBO Ce-
KYH/[, OTCUMTAHHBIX OT 3TOU AATHI.

Hpyrasa qaTa HavaJia 310X U ObLIa OIIpefiesieHa B cienuuKa-
nuu npukjaagaoro narepdeiica OpenStep u Ha3bIBaeTCA UCXO-
Onoll damoii. dTa gaTa BLIOpaHa HECKOJIBKO MeHee IIPOU3BOJIb-
HO ¥ 0603HaYaeT Ha4aJsI0 ThicadeseTus ¢ mepBoro gusa 2001 roxa.

Hasuauenue Kjacca NSDate oTuacTu COCTOUT B TOM, YTO-
ObI 136aBUTH mporpammupyromux xa Objective-C ot Heo6x0-
IUMOCTY 3HATH, KaKasd MMEHHO MCXOAHAs JATa UCIOJIb3yeTCs.
s cpaBHEHUs OBYX JaT MOYKHO BOCIIOJH30BATHCA METOLOM
-compare: uau JIOOBIMU CBA3AHHBIMU C 9TUM MeTogamMu 6es-
OTHOCUTEJILHO K TOU JaTe Hayaja 9I0Xu, K KOTOPOIi OHM o0pa-
IIAIOTCSA BHYTPEHHUM 00pa3oM.

Eciiu HOBasA maTa popMupyeTes ¢ IoOMOIIbio metoaa +alloc/
initunu +date, oHa ycTaHABIMBAETCA IO TEKYILIEMY BPEMEHMU.
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Hate! B Objective-C npeacTaBiieHbl U3MEHAEMBIMU O0BEKTAMY,
HO MX 3aYaCTYIO JyUIlle MHTEePIIPETUPOBATh TAK, KaK OyITO OHK
He SIBJISAIOTCSA o0beKTamMu. [[Jid BULONBMEHEHUS JaT UMEeeTCs
enuHCTBeHHBIA Meron -addTimeInterval:. Ou BeIBemeH U3
ymorpebaenus B Mac OS X 10.6 1 MoKeT BbI3BATh CJIOKHOCTU
B YCTapeBIleM KOJe, MOCKOJbKY MHOTHE IPOrPaMMUPYIOIITe
00BIYHO 3a0BIBAIOT O BO3MOXXHOCTHY BULOU3MEHUTD JATHI U IIPO-
CTO COXPAHAIOT UX BMECTO TOT'0, YTOOBI KOIIMPOBATh.

Mpeo6pa3oBaHye AaT AnA oTobpakeHnA

6 NSDate *now = [NSDate date];

7 NSCalendar *cal = [NSCalendar currentCalendar];
8

9 unsigned int components = NSYearCalendarunit;
10 NSInteger year =

11 [[cal components: components

12 frombate: now] year];

13

14 NSString *date = [NSDateFormatter

15 TocalizedStringFromDate: now

16 datestyle:
17 NSDateFormatterLongStyle
18 timeStyle:

19 NSDateFormatterNoStyle];

Mpumep koga 13 dparina calendar.m

Kax ynmomuHanoch BuIlIe, B Kjaacce NSDate xpaHuTcsa a6-
COJIIOTHOE BpPeMs, HO OJIb30BATE/IU Balllell IPOrpaMMBbl, eCIHN
OHU, KOHEUHO, He ABJIAITCA POOOTaMU, MOTYT BBIPA3UTDH HEY-
IIOBOJILCTBUE, €CJIM 9TO BpeMs OyIeT IPEICTABIEHO UM B CEKYH-
Iax, HaunHada ¢ 1 suBapa 1970 roga unu 1 saBapa 2001 roxa.

BousbItas yacTs 3aafHOr0 MUPA JKUBET 10 IPUTOPUAHCKOMY
KaJeHaapio, Ha KOTOPbI oHa meperia B 1582 roxy. B mepBbie
oIkl €r0 IPUHATHAA MHOTHE, BEPOATHO, OIIyTUJIN Ha cebe Bce
HeyZno0CTBa U HETOUHOCTH 3TOTO KaJeHAapsA, 0COOEHHO B TAKUX
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KaTOJIMYEeCKUX CTpaHax, Kak Uranmua, Ppaunnusa, [lopryranus,
Wcnauus; B8 1918 rogy — B Poccun; a 8 1929 rogy — B Kurae.

ITO 06CTOATEIHCTBO BEIBLIBAET DAL CYIIECTBEHHBIX TPY/IHO-
cTell B JIOKAJIM3aUU IPOrPaMMHOr0 obecreuerusi. Tak, ecau
umeercd gara 3a 120 get go Havaaa smoxu UNIX, To Kak oTo-
6pasuTh ee? ATo moJKHA ObITH mara 1 auBaps 1850 roga mo
TPUTOPUAHCKOMY KaJIEHAAPIO, HO UTO, €CJIV B CTPaHe mpeGbiBa-
HUS TI0JIb30BATEJIA MPUKJIAJHON IPOrPaMMbl I'PUTOPUAHCKUMN
KaJieHaaphb He ObLI IPUHAT K 9T0it qare?

XapaKTepHLIM TOMY IPUMePOM CIY:KUT OKTAOPHCKAA PEBO-
grornusa B Poccuu, KoTopas npousomntia 7 Hoaopa 1917 rogy mo
HOBOMY CTHJIO (T.e. TPUTOPUAHCKOMY KajeHzaapio). Ecau npen-
CTaBUTH ITY JATY IIOJIH30BATEIAM 13 Poccuu, OHA OKaKeTCs He-
KOPPEKTHO#, IOCKOJIBKY B TOT MOMeHT B Poccru mosib30Basinich
IOJIMAHCKUM KaJieHgapeM. IMeHHO IO3TOMY COBEPIIIEHHBIH 00JIb-
IIIeBUKAMU II€PEBOPOT Ha3biBaeTcsa OKTAOGPBLCKOM PEBOJTIOIIIIETH.

B apyrux permonax Mmpa IpUropraHCKUM KaJeHAaph MO-
JKeT BOOOII[e He IPUMEHATHCA. Y GOIBIINHCTBA IT0JIb30BaTe e
KOMIILIOTEPOB, BEPOATHO, MMEETCA HEKOTOPBIA OIBIT YIIOTPE-
0JIeHUSI TPUTOPUAHCKOTO KaJleHJaps, HO BEIHYKAATh OCTAJIb-
HBIX [10JIb30BaTe el BEIIOJIHATE IPeobpasoBaHue AaT CAMOCTO-
ATEJbHO OBLIO ObI HEBEPHO.

Ha sameTtKy

Knacc NSCalendarDate CNYXWUN NpeXxae anA npeactaBneHna aaT K oto-
6paxeHuto cpegcteamm OpenStep, HO Tenepb OH BbiBeAEH U3 ynoTpebie-
HuA. B oTninume ot knacca NSDate, coxpaHstowero abconoTHoe Bpems,
B Knacce NSCalendarDate gata coxpaHanacb no rpuropraHCKoMy Ka-
neHpapto.

JIJIH HpeOGpaBOBaHI/IH AaThl C IIeJIBIO ee 0T06pame}mﬂ, BO3-
MOMHO, IPUAETCA BOCIIOJIB30BATbCA OJHUM U3 ABYX KJIaCCOB.
TaK, ecJiu Tpe6ye’1‘ca IIOJIYYUTH OTAEJIbHBbIE€ COCTaBJIAIOIIIUE
AaThbl II0 KOHKPETHOMY KaJIeHZaprl, TO cjeayeT BOCIIOJIb30-
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Barbes Kiaaccom NSCalendar, a ecoiu TpeGyerces: chopMUPOBATH
CTPOKOBOEe 3HauUeHue — KJjiaccoMm NSDateFormatter.

Kiaace NSCalendar muKamcyanpyer KajleHZaph KaK CIIO-
c00 IpuBeeHN A MOMEHTOB aGCOIIOTHOTO BpEeMEHH! K IIeProfamM
BpEMEHU, PasfeJeHHBIM Ha TOqbl, MECAIbI, AHU U T.A. C ToMO-
IO 9TOT0 KJiacca co3paeTcs: o0beKT Tuita NSDateComponents
u3 o0beKTa Tuiia NSDate. O6wseKT Tuma NSDateComponents uu-
KallCyJIupPyeT COCTaBJIAIOINNE NAThl OTHOCUTEJIbHO KOHKPETHO-
TO KaJIeHaapsd.

B 9TOM 00BEKTE COCTABIAIOIIUX AAaThl HE XPAHUTCS Ka-
JeHJapb, OTHOCUTEJIBHO KOTOPOI'O OHA YCTAaHOBJEHA, U II03TO-
MY [AJIs CDaBHEHUSA ABYX MOAOOHBIX 00BEKTOB HE ONPEHEIeHO
HUKaKOTO KOHKPETHOTO criocoba. U caenaHo 3To HaMepeHHO.
Benn ecsii cpaBHUBATH AATHI, TO IPUAETCA CDABHUBATH MOMEH-
THI BDEMEHHU, UCI0JIL3Y s 00heKThI Ta NSDate, a 3aTeM JioKa-
JIN3YA UX AJIsI OTOOPasKeHMs. ITO CYIIECTBEHHOE U3MEeHEeHUE 10
CpPaBHEHHIO ¢ IMpPeXHUM KJjaccoMm NSCalendarDate, KoTopslit
OBLJI IIOJKJIACCOM, IIPOU3BOAHLIM OT KJiacca NSDate, a ciaemoBa-
TeJILHO, OIIPEAESIsA] CIIOCO0 CpaBHEHU AAT.

Ecisn nmeroTca cocraBisioniye aThl, TO I ee (DOPMUPO-
BaHUS C I[eJIbI0 0TOOPAKEHUsT MOMKHO GBLIO OB BOCIIOIB30BATh-
ca merozoMm +stringwithFormat: us Kimacca NSString, Ho aTo
He caMoe yJgauHoe pemreHue. Tak, ecau chopMuUpPoOBaTh gaTy
1/2/2012, to noas3oBatenu u3 CIIIA, mpUBBIKIIIKE OIIEPUPO-
BaTh JaTaMu B ()opMaTe CO CMEIIaHHBIM IIOPALKOM CJIefOBaHUA
6aiiTOB, MHTEPIPETUPYIOT ATY AATy Kak 2 sHBapA, TOrAa KaK
B OCTaJIbHOM MUpe, I'Jle JaThl IpeJicTaBJIeHbI B hopMarTe ¢ Ips-
MBIM TIOPAJKOM CJieZJoBaHUA 0aiiTOB, OHA OyJeT BOCIPUHATA
Kak 1 dgeBpais.

ITomo6HOE 3aTpyAHEHME aBTOMATHUYECKHU paspelraercs
B KJacce NSDateFormatter, B KoTopoM nMeeTcs: ya00OHBIH Me-
Tox +1ocalizedStringFromDate:dateStyle:timeStyle:,
BO3BPAIIAIOIINI CUMBOJILHYIO CTPOKY, COLEPIKAIIYIO JJOKAJIN-
30BaHHBIE AATYy U BpeMdA. BTopoil u TpeTuil apryMeHThI 9TOTO
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METOZA OIIPENeISIIOT TOT YPOBEHD AeTAJIN3aINN, KOTOPLIA Tpe-
OyeTcs AJIs MPeLCTABICHNS COCTABISIONINX JaThl M BPEMEeHH
COOTBETCTBEHHO. ITOT YPOBEHbD AETAJUSAIINN MOYKET ObITh YKAa-
3aH B CAMBIX IIIMPOKKX IIpeIesaxX: OT IOJHOTO 3alpeTa 0Todpa-
JKaTh ATy K OYEeHb KPATKOMY UHCJIOBOMY €€ IPeICTABICHUIO
¥ BILIOTH A0 CAMOTO IIOAPOOHOTO ONMCAHNS, BKJIIOUA IIOJIHBIE
HA3BAHWI MeCAIla U JHA.

Pacuet ucrekwero BpemMeHn

6 NSDate *start = [NSDate date];

7 sleep(D);

8 NSTimeInterval elapsed =

9 0 - [start timeIntervalSinceNow];

Mpumep Kopa 13 daina elapsed.m

Hina obHapyKeHUs OTJIUYUN B OBYX OO0BEKTax MAaThl
LOCTATOYHO OTIPABUTHL OJZHOMY M3 HHX COOOIeHUe
-timeIntervalSinceDate:, ykasaB gpyroii o0beKT B Kaue-
CTBe apryMeHTa BbI3biBaeMoro meroza. C Apyroil CTOPOHHI,
IaBHOCTH HATHI MOKHO OIIPEeIUTh, OTIPABUB €€ 00BLEKTY CO-
obmenue -timeIntervalSinceNow. B urore 6ymer moaydeHo
OTpUIlaTeJIbHOE YNCJIOBOE 3HAUEHUE, eCJIU JaTa OTHOCUTCH K
npormraomy. IlosTomy eciiu TpebyeTca BBIACHUTH, CKOJIBLKO Bpe-
MeHU IIPOIILTIO C TOT0O MOMEHTa, KOrZa aTa gara 6bLia chopMu-
pOBaHa ¢ IOMOIIBIO MeToa +date uiam +new, moIyueHHOe Uuc-
JIOBOE 3HAUEHUeE CIeJyeT BEIUeCTh U3 HYJId.

ITO He caMBbIH OBICTPHIH CII0CO6 pacyeTa NCTEKIIIETO BpemMe-
HH. A B pesyJbTare cuCTeMHOro BeioBa gettimeofday () 6ymer
BO3BPAII[€HO CUCTEMHOE BPeMsI B CTPYKType. OTO I03BOJISIeT 13-
6e)KaTh 3aTpaT Ha co3faHue 00beKTa U OTIPABKY COOOIIeHUs,
HO B TO Ke BpeMsa TpedyeT HEKOTOPBIX 3aTpaT Ha 06paboTKy ca-
MO’ CTPYKTYpPhI. B OTAEeNBHBIX MOJIAX 9TON CTPYKTYPHI Xpa-
HUTCS KOJIUYECTBO CEKYH/ ¥ MUKPOCEKYH] CHCTEMHOT0 BpeMe-
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HU, II03TOMY OIlepanus BEIYUTAaHUA TpedyeT O0JBIINX 3aTpar,
YyeM CpaBHEHUE ABYX CKAJIAPHBIX BEJIUYNH.

M3BHEHEHMEA3TM3CMMBOHbHHXCTpOK

6 NSDate *isoDate =
7 [NSDate datewithString:
8 @"1982-06-15 06:10:00 +0000"7];
9
10 NSLocale *gb = [[NSLocale alloc]
11 initwithLocaleIldentifier:@"en_GB"];
12 NSDateFormatter *formatter =
13 [NSDateFormatter new];
14 [formatter setLocale: gb];
15 [formatter setDateStyle:
16 NSDateFormattershortStyle];
17 [formatter setTimeStyle:
18 NSDateFormatterNoStyle];
19 NSDate *britishDate =
20 [formatter dateFromString:
21 @"15/06/1982"];

Mpumep koga 13 dpaina stringdate.m

B xiacce NSDate mmeercss KOHCTPYKTOD, IIO3BOJISIONUI
¢opMmIpPOBATH KATHI U3 CUMBOJIBHBIX CTPOK, OT()OPMATUPOBAH-
HbIX 110 ctapAapty ISO 8601. 9To yao6HO A1 CHHTaKCUYECKO-
ro aHAJIV3a U U3BJIEYEHUA JaT us (aljaoB, UCIOIb3yEeMbIX IJIT
o0MeHa, HO He COBCeM yA00HO i 06pab0TKM BBOAUMBIX II0JIb-
30BaTeJIeM JaHHBIX.

Ecnu Tpebyercs chopMupoBaTh AaTy M3 JOKAJIM30BaH-
HOU CHMBOJIBHOI CTPOKH, TO HYKHO OOpPaTUThCA K KJIaccy
NSDateFormatter. ToT KJiacc MHKAICYJIUPyeT onucanue Gop-
MAaTOB JJaT U CIIOCO0EH BBITIOJHATH IpeobpasoBaHUA 00BEKTOB
IaT B CTPOKOBBIE 00'BEKTHI, M Ha00OPOT.

IIpu cospanuu cpencTBa GOPMATUPOBAHUA AT C IIOMOIIHIO
9TOT'0 KJacca MOYKHO 3aJ]aTh PeTMOHAJIbHbIE IapaMeTphl AB-
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HBIM 00pa30M MUJIU IPEJOCTABUTH IM0JIb30BATEII0 BOSMOYKHOCTD
caMOMYy BBIOpaTh TEKYIIUe PeTHoHAJIbHbIe TapamMeTprl. Ilocie
3TOTO MOKHO BOCIOJIb30BATHCA OJHUM 13 00pa3Il0oBEIX (hopMa-
TOB JAaThl U BPeMeHU [JIs 3aJaHHBIX PEerrMOHAJBHBIX IIapaMe-
TPOB MJIU YKas3aTh TaKo# (opMaT ABHBEIM 00pa3oM IPU BHI3O-
Be MeToja -setDateFormat:. 9TOT MeTOA MPUHUMAET IIa0JI0H-
HYIO CTPOKY B KaUeCTBe CBOEr'o apryMeHTa, HO II0JIb30BAThCA
UM BCe Ke He PEeKOMEeHYeTCdA, IIOCKOJILKY B HEM He YUUTHIBA-
IOTCS PeTMOHAJIbHBIE CTAHAAPTHI.

W naxowner, umeercsd ele o4HA BO3MOYKHOCTb AJIs M3BJe-
YeHU JAT U3 CUMBOJBHBIX CTPOK. Ecyiu TpebyeTcsa mpounTarh
IaThl B KAKOM-HUOYAb CIeIraJbHOM (popmMaTe, TO C 3TOH Iie-
JIBIO MOJKHO BOCIIOJIb30BaThCA KJjaccoM NSScanner, 4ToGbI 13-
BJIeYb OT/eJIbHbIE COCTABJIAIOINYE JaThl 13 CUMBOJIBHOM CTPO-
KU, a 3aTeM IIOCTPOUTH 00BeKT Ta NSDateComponents u me-
pexats ero o6wexTy Tuma NSCalendar mast popmupoBanus
nmatel. IlogpoGHee o Kacce NSScanner cM. B ry1ase 5.

MonyyeHne co6bITUI OT TaMepa

6 - (void)periodic: (NSTimer*)theTimer

7 {
8 NSLog(@"Timer fired");
9

10 - (void)start

11 {

12 SEL sel = @selector(periodic:);
13 [NSTimer scheduledTimerwithTimeInterval: 1

14 target: self
15 selector: sel

16 userinfo: nil

17 repeats: YES];
18 [[NSRunLoop currentRunLoop] run];

19 1}

Mpumep koga u3 daina timer.m
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Kaace NSTimer mHKAICyIMPyeT NCTOUYHUK COOBITHI, (POp-
MUDPYIOIINUii COOBITUS B OTAeJbHBIE MOMEHTHI BpeMeHu. IIo
TPUHIIUITY CBOETO AEHCTBUSA OH aHAJOTHYEH CUCTEMHOMY BBI-
3oy alarm(), XOTs ¥ MO3BOJIAET YCTAHOBUTH CPA3y HECKOJIb-
KO TaliMepoB.

Kak mpaBusio, Tafimepsl coO3Jal0TCA C MOMOIIBIO METOAA,
IpeACTaBJIEHHOTO B IpUMepe KOZa B Hayajie 9TOT0 pasiesia.
IATOT METOJ CO3aeT M yCTaHABJIMBAET HOBBIHM TaiiMep B Teue-
HUe OJHOU OoIlepaIinu.

ITo mcreueHMM YCTAHOBJEHHOTO MPOMEKYTKa BpeMe-
HU TafiMep 3amyCKaeTcs M IOCHLIAET COOoOIIeHue OO0BEKTY.
OmnpenesnTs 3TO COObIIIEeHe TIPOIIle BCETO, TIEPEIaB CEJIEKTOD,
aZipecaT U CJIOBaph IPY CO3JaHUU TaiiMepa ¢ IIOMOIIbIO JaHHO-
ro meTozna. CeJIeKTOp AOJIKEeH ObITh IpeJHA3HAUEH JII METOA,
TPUHUMAIOIIETO eANHCTBEHHBIN apTyMeHT: 9K3eMILIAP KJacca
NSTimer. A mjs usBjieueHUsA CA0OBAPA MOYKHO OTIIPABUTDH Taii-
Mepy coobenue -userInfo.

Y paccmaTpuBaemMoro 3/iech KJiacca MMEeeTCsI eIle OJUH KOH-
CTPYKTOP, IPpUHUMAIOIIA 00beKT Tuma NSInvocation B kaue-
cTBe cBoero aprymenTta. Ho mosib30BaThbCsa UM CJIOYKHEE, I10-
CKOJIBKY OH JOIIyCKAaeT OIPaBKY JIOOBIX COOOIIEHUT C TPOU3-
BOJIbHBIMU apTyMEHTaMHU.

O0BeKT TalfiMepa OyIeT aBTOMaTUYECKH 0CBOOOKIeH 13 I1a-
MSATH, €CJAU CO3JAATh €r0 ONMMCAHHBIM BBIIIE CIIOCOO0OM, HO OH
OyIeT yaepsKaH O00BEKTOM UYukJaa ucnonHeHus. Taiimepamu
MOJKHO IIOJIb30BAThCSA TOJHKO BMECTe C O0BEKTOM KJacca
NSRunLoop. OGBeKT IMKJIA UCIIOJHEeHNA CHAUAIA OXKULAET CO-
OBITHUA OT AAPA OTIEPAIMOHHOM CUCTEMBI, HAIPUMED, OT TalimMe-
POB WJIN JAHHBIX, CTAHOBAIIUXCA AJOCTYITHBIMHU 10 JECKPUIITO-
pam GaiiIoB, a 3aTeM MOCHLIAET COOOIEeHNA, PearupyA Ha 9TH
COOBITHA.

B cpene AppKit unm UIKit muka ucrnoiHeHUA MUCIIOJb-
3dyerca aBToMaTuMuecKu. B obomx Kjaccax, NSApplication
u UTApplication, MUK UCIIOJHEHNA OPTaHN3YEeTCA BHYTPEH-
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HUM 00pasoM. C mOMOIIbI0 ITMKJIA UCIIOJHEHUA 3TH KJIACCHI Pe-
TUCTPUPYIOT COOBITHUS, UTOOBI MOJIYUATh YBELOMJIEHUA O CO-
OBITUSX, HACTYIAIOIIUX B II0JIb30BaTEJILCKOM UHTeP(eiice, OT
cepBepa 0TOOpaKEeHUA U IepelaBaTh UX B OKHA U T.J.

Ecau BBI paspabaThiBaeTe IPMJIOKEHME, 3aIyCKaeMoe 13
KOMAaHJHO! CTPOKM UJU cepBepa, TO MOXKeTe IO-IIPeXHeMYy
OJIb30BAThCA K1accoM NSRUnLoop. OH BXOAUT B COCTAB CPebl
Foundation, Ho ero o0beKT MpuUAETCA CO3AaTh BPYUHYIO 1 3a-
TYCTUTH Ha UCHOJHEHUE. JTO AeJIaeTCA OUeHb IIPOCTO, KaK II0-
KasaHo B IOCJeIHEN CTPOKe Koja Merozaa -start B ymomany-
TOM BBIIIIE IIPUMEPE.



°

Pab6oTta co cnuckamm CBOMNCTB

CHI/ICKI/I CBOMCTB TPEACTaBAAIOT co60i coco6 coxXpaHeHUs
CTPYKTYPUPOBAHHBIX JAHHBIX. B cricKax CBOMCTB MOKHO Xpa-
HUTH CTAaHAAPTHBIE KJIACCHI KOJJIEKIINI (MacCUBLI U CJI0BapU)
TOM YMCJI€ CUMBOJIbHEIE CTPOKH, UMCJIA, AATHI U T.A.

CroucKu CBOICTB IToApa3yMeBaioTca Kak abctpakTHble. OHI
He CBABAHBI C KOHKPETHBIM A3BIKOM IPOTPAMMUPOBAHUA WU
mpeacTaBieHueM. s yIOpAAOUEHUSA B IOCJEN0BATEIbHOM
dopme (U TaK Ha3hIBA€MOM CepUaIU3aIlin) CIINCKOB CBOIICTB
B HACTOsIIee BpeMs opeziesieHsl Tpu opmaTa. CaMbIM CTapbIM
cuuraetcs ¢oopMaT CIUCKOB CBOMCTB B IPUKJIaAHOM NHTepdeice
OpenStep. ITo oueHb KOMIAKTHBIH, yA000unTaeMBbIHi (hopMar.

K cosxanenuio, B8 Mac OS X Hesb3s 3alMCHIBATH JAHHBIE
B CIIUCKHU CBOICTB cTaporo dopmara. IX MOKHO IPOUNTATH, HO
B cnenuUKaIuK He OIpPeleIeHO, KaK COXPAaHATh B HUX AAThI
WJIN JPYTHE 3JIEMEHTHI JaHHBIX, X IT09TOMY 3alUCATh UX B II0O-
IoOHBIE cIUCKU He yaacTcesa. @opmat OpenStep cimcKoOB CBOIICTB
6b11 pacmupen B nmpoekTe GNUstep u mo3BossieT cOXpaHATH
B HUX BCe, YTO MIOAAEPKUBAETCS B 60jIiee HOBBIX (hopMaTax.

B Mac OS X komnaunusa Apple BHeapuaa dopmar XML
¥ JBOMYHBIHA (popMaT crmckoB cBoiicTB. @opmar XML oxasau-
csA HEBEPOATHO MHOT'OCJIOBHBIM, HO OH 00JI1aIaeT TEM IIPEUMY-
IIIECTBOM, UTO MOJKET OBITH IOJJBEPTHYT CUHTAKCUUECKOMY aHa-
Ju3y ApyrumMu coBMecTuMbIMU ¢ XML MHCTPyMeHTAIbHBIMU
cpeJcTBaMu U BCTPoeH B Apyrue XML-ToKyMeHTEI.
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JdBoruHBIN (opMaT COIUCKOB CBOMCTB OYE€Hb GBICTPO IIOJI-
BEpraeTcsa CUHTAKCUYECKOMY aHAJIU3Y U TOBOJIBHO KOMIIAKT-
HbI#1. Ho MOCKOJIBKY OH JBOUYHBIN, TO HEYAOO0OUUTAEM.

B HEeKOTOPBIX OMOIMOTEKAX APYTUX SI3BIKOB IPOrPaMMUPO-
BaHUA UMEIOTCA CPEICTBA IJIA 00paboTKY CIIUCKOB cBOIiCTB. Taxk,
o6ubanorexa WINGS B mucmeruepe okon WindowMaker mo3BoJis-
eT UMTaTh U 3aIllNCHIBATDH B HUX JaHHbIE, KaK, BIIPoUeM, 1 O10Iu-
oreka, Bxoasras B coctaB OC NetBSD. B cpezne Core Foundation
komnaamuu Apple u ee oTkpsITOl 6ubMOoTEKe CFLite Tak:Ke MOK-
HO TI0JIb30BaThLCS CIIMCKaMU CBOIMCTB, HO 13 Koza C.

CoxpaHeHue KOnneKkyni B Cnckax CBONCTB

6 NSArray *array = [NSArray arraywithoObjects:

7 @"array", @"containing", @"string",

8 @"objects", nil];

9 [array writeToFile: @"example.plist" atomically: NOJ;
10 NSMmutableArray *cycle = [array mutableCopy];
11 [cycle addobject: cycle];
12 [cycle writeToFile: @"failure.plist"” atomically: NOJ;

Mpumep koga u3 panawriteplist.m

Knaccel mMaccuBOB U cJioBapeil peaju3ylT MeTO[
-writeToFile:atomically:.9To mo3BoOJIAET OUEHD IIPOCTO BbI-
BECTH COJeP;KMUMOe KOJLJIEKIINHU B (hailyl, UCIIOJIb3ys BhIOUpae-
MBI [0 YMOJYaHUIO (hOPMAT CIIMCKAa CBOMCTB.

ITomo6HBIE METOABI HE AeJIal0T HUYEro CBEPX'beCTeCTBEHHO-
ro. OHu 6yayT AeCcTBOBATh TOJHKO B TOM CJIy4ae, eCJIu B KOJI-
JIEKIIUAX HE COJePKaTCA JaHHbIe HU OJHOTO UX TeX THUIIOB, KO-
TOPBIE HEJIB3 COXPAHUTD B CIIMCKE CBOMCTB.

Ecnu nmepenarh yIOMaHYTOMY BBIIIE METOLY JIOTHYECKOE
3HaueHUe YES B KauecTBe BTOPOTO IIapaMeTpa, OH 00eCIeUnT
IIOCTOAHCTBO M COTJIACOBAHHOCTD IIPEACTABJIEHUS JAaHHBIX Ha
IuCKe. OTOT METO]I cCHauaJia 3aIuIlIeT CINCOK CBOMCTB BO Bpe-
MEeHHBIHN (aili, a 3aTeM IIeperuMeHyeT 9TOT (aily 1Mo 3aBepiie-
HUU 3aIIVCH.
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HpI/I BBIIIOJIHEHUY KOJAa U3 IIPUMEDPa, IPUBEIEHHOT'O B HaYa-
Jie 3TOr0 paspena, 6yaer chopmupoBaH Gaiia example.plist,
comepsKaIuii MacCUB B KauecTBe KOPHEBOI'O 9JIEMEHTAa C 4e-
TBIPbMSA CUMBOJIBHBIMU CTPDOKaMU B HEM.

1 <?xml version="1.0" encoding="UTF8"?>
2 <!DOCTYPE plist PUBLIC "//Apple//DTD PLIST 1.0//
EN" "http://www.apple.com/DTDs/PropertyList
-1.0.dtd">
<plist version="1.0">
<array>
<string>array</string>
<string>containing</string>
<string>string</string>
<string>objects</string>
</array>
10 </plist>

O oo~NOoOVI AW

Mpumep cnrcka cBoncTB U3 danna example.plist

B Terymux Bepcusx Mac OS X momo6HBIM CIIOCOOOM CITH-
CKU CBOMCTB HCIIOJIb3yIoTCA B popmaTe XML. Kak ciaenyer us
IIPUBEJIEHHOTO BhIIIe IpuMepa, opmar XML cricKoOB CBOKCTB
OKa3BhIBAEeTCA CJIUIITKOM MHOTOCJOBHBIM. B crapom (opmare
OpenStep CIMCKOB CBOMCTBE MAaCCUBHI 3aKJIIOUYAINCH B KBapaT-
HBbI€ CKOOKM, & CUMBOJIbHBIE CTPOKYW — B KaBBIUKU, U IIOJTO-
MY CIIMCKU CBOYICTB IOJIyYaINCh KOMIIAKTHBLIMY MeHee YeM Ha-
noJsioBuHy. Eciu ske mpeo6pasoBaTh CIIMCOK CBOIICTB M3 IIPUBE-
MEeHHOTO BBIIIe IPUMeEpa B JBOUYHBIN (hopMaT, TO pasMep ero
daitna cokparures ¢ 294 g0 82 6aiiToB.

i TaKOT0 KOMIIAKTHOTO CIIMCKAa CBOYCTB COKpAIIleHUEe 3a-
HIMAaeMOT'0 UM MeCTa Ha AMCKe YKe He MMeeT 0c000T0 3HAUEeHM .
ChoucKu CBOMCTB B 000X YIIOMAHYTHIX BBIIIE (hopMaTax, CKopee
BCEro, BMECTATCA B OJHOM eIUHUIE pasMelneHus (TaK Ha3bIBa-
eMOM KJIacTepe) Ha AMCKEe, U MOJ3TOMY OHM 3afiMyT OAMHAKOBOE
TIPOCTPAHCTBO HAa AWCKe. A JJId CHHTAKCUUECKOT'0 aHAIN3a CITU-
CKOB CBOMCTB B 000X (hopMaTax He mOTpedyeTcsa MHOTO BpEMEHN.
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Ho sToro Henn3da ckasaTh O 0ojiee KPYIHBIX CIOHCKaX
cBoiicTB. Hampumep, B 6paysepe Safari mpegbicropusa mocerre-
HUII Be6-CTPAHUIL COXPAHSIETCSI B ITBOUUHOM CIIMCKE CBOICTB.
Ha moMeHT HanmucaHuA 5TOM KHUTHM (hailji TAKOTo CIucKa Ha
MOeM KoMIbioTepe 3anumaJ 15 Moaiir. Eciu nmpeobpasoBars
ero B popmat XML, pasmep ero ¢aitna Bosdpacrer g0 34 Moaiir.
B cBA3Y ¢ 9TUM yBeJIMUYUBAIOTCS TaAKIKe U3AEPKKU BBIUMCJIN-
TeJILHBIX pecypcoB (BpemeHu IIII u o6bemMa onepaTUBHOI ma-
MSATH) Ha CHHTAKCUYECKUH aHaIN3 KPYITHBIX CIIUCKOB CBOMCTB.

K coskamenuro, B Kiaccax KOJIJIEKIIUMU He TONAEP’KUBAET-
csA BBIBOJ KOJLJIEKIIUI B CIIMCKY CBOMCTB HU B OJHOM U3 (hopma-
TOB, KpoMe XML. ITosTromy mpuxoamuTca obpamiaTbca K KJjac-
cy NSPropertyListSerialization, paccmaTpuBaemomy majee
B DTOIi I'JIaBe.

Bce GopmMaThl CIMCKOB CBOMCTB MUMEIOT MEePaAPXUUECKYIO
CcTPYKTYpy. OHU He MOAAEP;KUBAIOT 3aMUCh ITUKJINYECKUX
CTPYKTYP AaHHBIX. BTOpPOil MacCuB B IpUBEIEHHOM BHIIIIE ITPU-
Mepe COXPaHeHUA KOJJIEKIMU B CIUCKE CBOMCTB CONEPIKUT
yKasaTeab Ha camoro cebs. [loBeeHre Koa Ipu 3aIUCH TAKO-
ro MaccuBa B CIIMCOK CBOICTB He ompegenaeHo. B Mac OS X, Ha-
mpumMep, B aiiie cuucKa CBONCTB COXPAHSIIOTCSA TOJIBKO T€ dJIe-
MEHTBHI, KOTOPbIe HaXOAATCA ITepeli PEKYPCUBHBIM yKasaTesieM,
a Bce cJIeAYIOIMe 38 HUM 3JI€MEHTHI IIPOCTO UTHOPUPYIOTCS.

YTeHue flaHHbIX U3 CMCKOB CBOMNCTB

6 NSArray *array =

7 [NSArray arraywithContentsofFile:

8 @"example.plist"];

9 NSData *data = [NSData datawithContentsOfFile:
10 @"example.plist"];
11 NSMutableArray *mutable =
12 [NSPropertyListSerialization
13 propertyListFromData: data
14 mutabilityoption:
15 NSPropertyListMutableContainersAndLeaves
16 format: NULL
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17 errorDescription: NULL];

18 NscAssert([mutable iskindofcClass:

19 [NSMutableArray class]],

20 @"Should have read a mutable array");
21 [[mutable objectAtIndex: 0]

22 appendstring: @"suffix"];

Mpumep koga u3 daiina readplist.m

JaHHBIE U3 CIINCKA CBOMCTB MOTYT OBITH IPOUYUTAHEI ABY-
Msa cmocobamu. IIpekae Bcero, MOKHO BOCIOJIb30BAThCA 06-
PaTHBIM BapHMAHTOM PAaCCMOTPEHHOTO BhIIlIEe METOJa COXPaHe-
HUSA TaHHBIX B CIIMCKe CBOMCTB. B 060mx Kiaccax KOJIIEKIIW,
TIOAIEeP'KUBAIOININX CEPUAIN3AINIO CIINCKOB CBOMCTB, MMEETCA
MeToJ MHuImaausanuy -initwithContentsofFile:, a Takoxe
COOTBETCTBYIOIIUI KOHCTPYKTOP.

Ha mepBrIii B3ryIAn, peajam30BaTh TaKoOil cmocob coBceM
He TPYAHO, HO II0 XOAY JeJia BOBHUKAET DAL OCJOKHEHMH.
U nHambosiee cyIecTBeHHOE M3 HUX COCTOUT B TOM, UTO B CITH-
CKax CBOMCTB He COXPAHAIOTCA HUKaKWe CBeJeHUus 00 us-
MeHUuBOCTH 060beKTOB. Hanmpumep, o6beKThl TuIa NSString
n NSMutabTleString coxpaHsoTCs COBEPIIEHHO OQUHAKOBO.

IIpu uTeHUU 9TUX 00BEKTOB OOPATHO M3 CIMCKA CBOMCTB
BO3HUKAET BOIPOC: KAaKOH JKe U3 HUX OyJeT IIOJyueH Ha ca-
moMm gene? Tak, ecau IpoUYUTATh U3 COUCKA CBOMCTB MacCUB,
OTIIPaBUB coobIrenue +arraywithContentsofFile: oomekTy
Tuna NSArray, To B KOHEYHOM UTOTe OyAeT moJyueH HemusMe-
HseMBbINl MacCcuB. A eCJM OTIIPABUTH TO K€ caMoe COOO0IIeHue
o6bexTy Tuma NSMutableArray, To GyaeT moayyeH U3MeHse-
MBI MacCHB.

Takoit crtocob IPUTOLeH A/ UYTeHUs BHEIIHEro dJieMeHTa
U3 CIIMCKAa CBOICTB, HO UTO, €CJI TPeOyeTcs MPOYUTATH 00 BEeK-
TBI, HaX0ogAIecsa B MaccuBe? B o0oux caydasax OyayT mmoayde-
HBI MaCCHUBBI, 3aII0JIHeHHbIe HEU3MeHsIeMbIMU 00 beKTaMmu. Ho
BeIb 9TO MOJKET OKa3aThCs COBCEM He Te€M, UTO HYKHO.

Ecau TpebyeTcsa mpounTaTh U3MeHsAeMbIe 00HeKThHI 06PATHO
13 CIIMCKA CBOMCTB, JJIA TOMH IIeJIU CJIeAyeT BOCIOJb30BATHCA
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KJaaccoMm NSPropertyListSerialization. Barom Kaacce opra-
HUBYeTCA UTEeHUEe U 3aINCh 00bEKTOB B CIUCKY CBOICTB U 06e-
creuynBaeTcs 0oJiee CKPYIYAe3HBIA KOHTPOJIb HAJ 9TUMU IIPO-
IeccaMu, YeM B Pa3JINUHbBIX KJIACCAX KOJIEKIIUA.

Ha sameTtKy

B camoin cBexein gokymeHTaumm Ha Bepcuto Objective-C oT KomnaHum
Apple MOXXHO OGHApPYUTb, YTO METOA, Bbi3blBaeMblli 4nA o6bekTa TMna
NSPropertyListSerialization B npumepe Koga, npuBeaeHHOM
B Hayane 3TOro pasfena, OTMEYEH Kak He pekoMeHAyeMbIn B OyayLiem
K ynoTtpe6neHuio. [leno B Tom, 4To OH Obinl BHeLPEH B TO BpeMms, Koraa
B MeTogax Bepcmm Objective-C oT KomnaHum Apple Hauyanu NpYMeHATb-
Csl MapameTpbl error:, Ho Npexpe, Yyem 6bin BHeapeH Knacc NSError.
K coxaneHuto, MeTog, pekomeHAyeMblli B KaueCTBe 3aMeHbI, NMOKa eLle He
obecneyrBaeT aHanornyHble GyHKLMOHANbHbIE BO3MOXHOCTY.

Opranusys uyreHne 00beKTOB U3 CIIUCKAa CBOMCTB CPEeACTBA-
MU 9TOTO KJlacca, MOKHO IIepeiaTh B KauecTBe ITapaMeTpa pe-
KM M3MEHUYUBOCTU 00BEKTOB. [[JIs 9TOr0 MMEIOTCS TPU BO3-
MoKHOCTU. II0 yMOUaHMIO BHIOMPAETCS PEKUM, AeIafOIuil
Bce 00BEKTHI HEM3MeHsAeMbIMU. B mpuMepe Kojia, IPUBEIeH-
HOM B HayaJjie 9TOT'0 pa3/eJia, BLIOPaH COBEPIIIEHHO APYToil pe-
JKUM, JeJaloliuii Bce 00beKThl N3MeHseMbIMu. Ha aT0 yKa-
3bIBaeT cyhduKC, IPUCOEANHIEMbIN K OJHOI U3 CUMBOJbHBIX
CTPOK B MacCHBe.

Tperuii pesxuM mpeacTaBasgeT co00M HEUTO cpefHee MeK-
Iy IBYMs IPebIAyIUMU. B 3TOM peskuMe KoOHTeiTHepDHBIE 00~
€KThI CTAHOBATCS U3MEHSIEeMbIMHU, & OCTAJIbHbIe 00HEKTHI (CHM-
BOJIbHBIE CTPOKHU, YMCJIA, JATHl U T.J.) — HEU3MEHSIeMbIMU.
ITOT pesKuM OKa3hIBAeTCs YAOOHBIM B TOM CJIyUae, eCau Tpeoy-
eTCs BUAOU3MEHUTH JPEBOBUAHYIO CTPYKTYPY CIICKa CBOICTB,
HO He 9JIeMeHTHI Ha ee BePIINHAX, T.€. JUCThAX. Eciu 00beKThI
YUTAIOTCA U3 CIUCKA CBOMCTB IOZOOHBIM CIIOCOO0M, TO KJIACC
cepraiM3aIluy 3TOTO CIKCKa coobIIaer ero opmar.
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Mpeo6pasoBaHrie popmMaTOB CNNCKOB CBONCTB

7 Nsstring *file =

8 [NSString stringwithUTF8String: argv[1]];

9 NSDhata *data = [NSData datawithContentsOfFile:
10 filel;
11 NSPropertyListFormat fmt;
12 1d plist = [NSPropertyListSerialization
13 propertyListwithData: data

14 options: 0

15 format: &fmt

16 error: NULL];

17 1if (fmt == NSPropertyListBinaryFormat_v1_0)
18 {

19 return 0;

20 }

21 data = [NSPropertyListSerialization
22 datawithPropertyList: plist

23 format: NSPropertyListBinaryFormat_v1l 0
24 options: 0

25 error: NULL];

26

27 [data writeToFile: file atomically: NOJ;
Mpumep koga u3 paina: makebinaryplist.m

B Mac OS X HeJib3d 3aIUCHIBATDH JAHHbIE B CIIMCKH CBOMCTB
dopmara OpenStep, HO Bce-TaKU MOKHO BOCIIOJIB30BATHCA ABY-
Ma gpyrumu popmaramu. Kak npaBuio, Aasa COXpaHEHUS 3a-
KPBITBIX JAHHBIX CJEYeT II0JIb30BaThCA IBOMYHBIM (hopMaTom,
a IJIs1 COXPaHeHUs BCeX OCTAJNbHBIX JaHHBIX, KOTOPBIE IT0JIb30-
BaTeJI0, BOSMOKHO, IOTPEOYETCS OTPEJAaKTUPOBATE JPYTUMU
WHCTPYMEHTAJbHBIMU cpeacTBaMu, — opmarom XML.

Brpouem, sty mpaBuiia He ABJISIOTCS Pa3 U HABCET/[a YCTAHOB-
nenubiMu. HasHaueHue hopMaTa CIIMCKa CBOMCTB COCTOUT B TOM,
4TOOBI ITPeoGpPa30BaTh €ro B APyroe mpeacrasieHne 6e3 moTepsb.
ITosToMy M peKOMeHIyeTCs MOJb30BATHLCA MPENMYIIIECTBEHHO
IBOMYHBLIM (popMaToM. Benn oH 6oJiee KOMIIAKTHEIH, 0OeceunBa-
€T YCKOPEHHBIH CUHTAKCUUECKII aHAINS, a TAKKe BOSMOKHOCTH
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IIJIs TIOJIb30BaTe A IIPeodpasoBaTh CIIMICOK CBOMCTB B OoJiee yao0-
HBIH (popMaT, ecyiu ero moTpedyeTcs OTPeAaKTUPOBATD.

Hna BpiOopa dopmara CIMCKA CBOMCTB IIPU €ro 3aluCH
B (paitn cay:kut Kiaacc NSPropertyListSerialization. 9ror
KJacc J00e3HO yBeJOMJIAET TaKiKe O TeKyIeM dopMaTe CIIu-
CKa CBOMCTB IIPY €r0 UYTEHUU.

Ha sametky

MeToppl, nprMeHAeMble B NpMepe KoAa, NprBefeHHOM B Hayane 3Toro
pasgena, 6binm BHeapeHbl B Mac OS X 10.6. Ecin Bbl nonb3yeteck 6onee
ctapow Bepcueit Mac OS X, ToO MeTog UTeHUA U3 CCcKa CBONCTB MOXKe-
Te 3aMeHNTb PaCcCMOTPEHHBIM B MpeAblayLLem pasgerne, a MeTog 3anucm
B CMMCOK CBONCTB — COOTBETCTBYIOLMM METOAOM M3 pa3fena, npejLue-
CTBOBABLUEro NpeablayLiemy.

Hepenxo cnucKu CBOWCTB MPUXOAUTCSA COXPAHATH B IBO-
nuHOM (hopMaTe paau noBwimeHus apdekTuBHOCTU. Ecin xe
TOJIb30BATEJIAM IIPUKJIASHON IPOrPaMMEL IOTPEOYeTCS 3arpy-
3UTDH (PalJIbl COHMCKOB CBOMICTB B TEKCTOBBII PEIAaKTOP AJA II0-
cJeyIONIero peJakKTUPOBaHUSA, OHM MOTYT BOCIIOJIb30BaTh-
ca yruauToit plutil, uTo6bsl Ipeo6pasoBaTh CIMCKHU CBOMCTB
B popmar XML. Ho oHM MOryT, KOHEUYHO, 3a0BITH IIPe0OpPaso-
BaTh UX 00paTHO B JBOMYHBIN (JopMAT, ¥ IIOITOMY B CJIELYIO-
Uil pas IpuKJIagHAA IPorpaMMa IPOUUTAET UX MEIJIEHHO.

Ecsn e BUmousMeHeHVEe CIINCKA CBOMCTB HE IIPEAII0IaraeT-
Cd IIPU KaXKIO0M 3aIlyCKe IIPUKJIAJHON IPOIPAMMBI HA BBIIIOJIHE-
HUeE, TO B 3TOT MOMEHT I1eJIecO00pa3HO CHAYaJIa ITPOBEPUTD, SABJIA-
eTcs Jiv ero hoopMarT IO-TIPesKHEMY JBOMYHBIM, a 3aTeM IIepe3alu-
caTb ero B 3ToM hopMaTe, eCIu OH OKaKeTcsA B Apyrom opmare.

NMpumeHeHne popmarta JSON

22 NSData *jsonData =

23 [json datausingEncoding: NSUTF8StringEncoding];
24 NSError *e;

25 1d object =
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26 [NSJSONSerialization JSONObjectwithData: jsonData
27 options: 0

28 error: &e];

29 NScCAssert(nil == e, @"Failed to parse JSON');

30 NSData *data =

31 [NSJISONSerialization datawithJSONObject: object
32 options: NSJSONWritingPrettyPrinted
33 error: &e];

34 NSCAssert(nil == e, @"Failed to export JSON");

Mpumep koga 13 paiina json.m

3a mocyeAHUEe HECKOJBKO JIET IIIMPOKOE pacrIpocTpaHe-
HUEe MOJYYWJ elmie oAuWH (OpMaT, OUueHb IOXOMKUH Ha cTa-
peiit popmar OpenStep cnrckoB cBoiicTB. ITo hopmat JSON
(JavaScript Object Notation — IlpeacraBierHue 06HeKTOB
JavaScript). OH ABIAeTCA ITOAMHOYKECTBOM YIOPAJOUEHHBIX
B IBOUYHOM (hopMe (cepran30BaHHBIX) 00BEKTOB JavaScript,
XPaHANINX JaHHbIEe, HO He KOJ.

Bnocneauue Bepcuu cpeibl Cocoa BKIIOUEH KJIACC, CMOIETIH-
POBAHHLIN Ha OCHOBe Kjacca NSPropertyListSerialization
LS 3arPY3KU U cOXPaHeHus fauHbIX B hopmare JSON. Takomy
crmoco0y COXPaHEeHWs UM 3arpysKy JaHHBIX HPUCYINe 6OJbIIe
OrpaHUYEHU, YeM KOJUPOBKE CIMCKOB CBOIiCTB. B wacTHO-
CTH, YMCJIA UJIU CUMBOJILHBIE CTPOKH MOYKHO XPAHUTD TOJIbKO
B JIUCTHSAX APEBOBUIHOM CTPYKTYPHI, & BCe KOJIEKITUU O -
HBI OBITH MACCUBAMU WJIU CJIOBAPSIMU.

Kax mpasuio, moab3oBatbed opmarom JSON pasa mpu-
JIOXKeHU, PYHKIIMOHUPYIOINX TOJbKO B cpexe Objective-C,
He MPUXOIUTCSI. ITOT (hopMaT OKA3bIBAETCS YAOOHBIM, IJIAB-
HBIM 00pasoM, Ijid 06ecIeyeHNA CTIKYEeMOCTH IIPOTPAMMHBIX
cpeactB. Ha MmEOrEX miaTgopMax MMeTCA Ou0IMOTeKY U A3bI-
KU IPOTPaMMUPOBAHUSA, CIIOCOOHBIE YUNTATD U 3AIIUCHLIBATD JAH-
Hble B opmare JSON, a 11 GOJLIINHCTBA BeO-IPUI0IKEHUI
OH ABJseTCS co0cTBeHHBIM (hopmaTom. Eciiu nanuble 3amuChI-
Barorcs B popmarte JSON, To B Koze JavaScript BeG-cTpaHUIIBI
Ha CTOPOHE KJIMEeHTa HeTPYIHO Ipeo6pas3oBaTh B HYKHYIO Qop-
my. CipaBeyinBoO ¥ 00paTHOE: MOYKHO C()OPMUPOBATH JaHHBIE
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B (hopmaTte JSON Ha BeG-cTpaHUIlE U 3aTEM BOCIOJIHE30BATHCA
uMu B Koge Ha Objective-C.

B nmpumepe Koja, IPpUBEAEHHOM B HauaJjie 3TOTO pasfeia,
MMOKa3aHo, KAKUM 06pa3oM OCYILeCTBISeTCSA IpeodpasoBaHme
maHHbIX B hopmat JSON, u Hao6opoT. B cooTBeTCcTBUU CO CcTaH-
maptoMm JSON maHHBIE HOJMKHBI OBITH IPEACTABIEHBI B HEKO-
TOpPO¥ KoaupoBKe yHUKoma. Kiacc cepuanmsanum crocodbeHn
aBTOMATUUYECKU PACIO3HATH 9Ty KOAUPOBKY, MOCKOJIBKY ABA
MmepBBIX CHMMBOJIa B ITOTOKe HJaHHBIX (popmara JSON Bcerma
npenacraBieHbl B Koge ASCII. 9To maeT BO3MOKHOCTh 00HADY-
"KMBaTh MHOTO0AHTOBEIE KOAUPOBKHY, pa3MeIlias Ha MecTe mep-
BBIX UeThIpeX 0aiiToB mycThie OalThI NULL, eciy MEeTKa IOPAL-
Ka CJIeJoBaHUA 0aiTOB OTCYTCTBYET.

B paccmarpuBaemMoM 3Iech IpPUMEDPE OCYIECTBJISIETCS
CTPYKTYypHaA pacmeuaTka nporpaMMsel B popmare JSON, uro
M0JIe3HO, TJIaBHBIM 00pa3oM, AJIsI OTJIafKKU. BRIBOAUMBIH Ha 11e-
YaTh UCXOAHBIN KO IPOTrPaMMbI aBTOMaTUYeCcKU (hOpMAaTUPY-
eTcs ¢ OTCTyIaMu AJisi yAoOCTBa ero ureHus. Jjst aToro Tpe-
O6yerca HeMHOTO Oosibiite BpeMeHu 1[I 1 06peMa onepaTuBHOMN
IaMATH, U II03TOMY IlepeflaBaTh JaHHEBIEe B TAKOM (popmaTe 1o
CeTH WU IPUMEHATDh UX B APYToi IporpamMme Heleaecooopas-
HO, HO UMeeT CMBICJI IJIs IPaBKU JAaHHBIX BPYUYHYIO.

COXpaHEHMEnOﬂb3OBaTEHbCKMXHaCTpOEK
no yMOJ1YaHNIo

6 NSUserDefaults *def =

7 [NSuserDefaults standarduserbDefaults];

8 1id persistentString =

9 [def stringForkey: @"example"];

10 NSLog(@"old value: %@", persistentString);
11 1if (argc > 1)

12 {
13 NSString *new =
14 [NSString stringwithUTF8String:

15 argv[1]];
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16 [def setObject: new

17 forkey: @"example"];
18 [def synchronize];
19 1}

Mpumep kopa u3 dpaina defaults.m

CucremMa IOJb30BaTEJNbCKHX HACTPOEK IO yMOJdYa-
HUIO CUMTAETCSA OJHHM M3 CAMBIX KPYIHBIX IIOTpeGuTesiein
CIIUCKOB CBOMCTB. Ecau s3ariaHyTh B Katajgor /Library/
Preferences, To B HeM MOKHO OOHADPYKUTh HeMaJo (PaijaoB
CO cIMCcKaMH CBOMCTB. B aTux (aiiiax XxpaHATCS IIo0aabHbIE
mapaMeTpbl HACTPOMKM CHUCTEMBI TEKYIIEro II0Jb30BaTEJs.
CooTBeTCTBYIOIIMI IMI00AMBHBIN KaTajJaor pacliojaraercs B Ka-
rasore /Library/Preferences.

J1s1 KasKIoTo MPUJIOKEeHUA BhIJeIsieTcA CBoA 00.1acmy Ha-
cmpoex no ymos4aru0, KoTopas, KaK IpaBuJo, 0003HaYaeTcs
CTPOKOM B 00paTHOM IOPAIKE IO OTHOIIEHUIO K JopMe 3amu-
cu qomeHHBIX uMeH DNS (manpumep, com.apple.TextEdit).
HocTyn K JaHHBIM U3 9TOI 06JIaCTH MOYKET OBITH OCYIIIEeCTBICH
cpeacTBaMu Kiaacca NSUserDefaults.

CucremMa moJIb30BaTEIbCKUX HACTPOEK IO YMOJYAHUIO MO-
JKeT YMTaTh JaHHbIE U3 CAMBIX PasHbIX MCTOUYHHKOB. K uuc-
JIy CAMBIX HOJI€3HBIX UCTOYHUKOB OTHOCUTCA KOMaHAHA CTPO-
kKa. [lonb3oBaTenbCKME HACTPOMKM MOYKHO YKasaTh ImapaMu
“KgJauY—3HaveHre” B KauecTBe apryMeHTOB KOMAHIHOUN CTPOKU
arboro nmpuwiokeHus 11 Mac OS X, uTo oueHb yI00HO [JIs 11e-
JIeli OTJIASKH.

Cucrema Im0OJIb30BaTEIbCKUX HACTPOEK II0 YMOJJIYAHUIO J0-
CTYIHA B BUJI€ €IUHOTO CJIOBaps C HECKOJIBKUMU CJIYKEOHBIMU
MeTomaMu. B o6imeM, 00BbeKT II0JIb30BaTeICKUX HACTPOEK IO
YMOJTYaHUIO MOYKHO cebe IIPeICTaBUTh KaK IIOCTOAHHBIN CJI0BADb.

Ha 3ametky

Cuctemy MOMb30BATENbCKUX HACTPOEK MO YMOMYAHUIO MOMXHO CPaBHUTb
¢ peectpom Windows, HO € y4ETOM HECKONbKIX BaXHbBIX OTAMUMIA. B 06omx
NOAAEPKVBAETCA HECKOIBKO YPOBHEN Killoueli (NMosb30BaTesbCKUX, CMCTeM-
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HbIX U CETEBbIX), HO BCE OHW CKPbITbI OT NPOrPaMMICTa B CUCTEME MOMNb30Ba-
TeNbCKMX HaCTPOEK Mo ymonyaHmio. M xota oba nmetoT Gopmy ApeBoBUAHON
CTPYKTYpbI, peecTp npefcTaBnaeT coboin egnHyio 6asy faHHbIX, Torga Kak
cucTeMa NMonb30BaTeNbCKUX HACTPOEK MO YMOTYaHUIO XPaHUT JaHHble B OT-
ZenbHbIX Gpalnax ana Kaxaon obnactu. bnarogaps sTomy ynpoLaeTcsa npo-
LiecC BHeCeHVA 3MEeHEHUI B MONb30BaTeNbCKME HACTPOWKM MO YMOSTYaHNIO
WHCTPYMEHTaNbHbIM/ CpefCTBaMM He3aBUCKMbIX Npou3BoguTteneit. A Kpo-
Me TOro, CMCTeMa MOMb30BaTeNbCKMX HACTPOEK MO YMONYaHUIo MacluTabu-
pyeTca nyuylle, NOCKONbKY OHa He TpebyeT 3arpy3ku 6onblue ayx dainos
B OMepaTUBHYIO MamATb OAHOBPEMEHHO. K Uncny HeoCTaTKOB TaKoW cncTe-
Mbl OTHOCKTCA TO OBCTOATENBCTBO, UTO ONEepPaLN C HACTPOWMKaMmM Mo yMon-
YaHWIIO He HOCAT XapaKTep TpaH3aKUuii. BHeceHre n3MeHeHUI B OHOW 11 TO
e 06N1acTn OfHOBPEMEHHO 13 [IBYX NPOrpaMm He OnpeaeneHo.

B orainune ot ciioBaps, y 00'b€KTa OJIb30BATEIHECKUX HACTPO-
€K I10 YMOJIUAHUIO UMEETCS HECKOJIbKO CIYsKeOHbIX METO/IOB JIJIA
IOCTYTa K HeOOBeKTHBIM TUIIAM JaHHBIX ¥ KOHTPOJISI 00BEKTHBIX
TUOB. B mpumepe Koza, MIpUBeJeHHOM B HauaJje 9TOro pasjesa,
9TOMY 00'BEKTY OTIIPABJIAETCS coobienue -stringForkey:. Ilpu
9TOM B 000JIOUKY 3aKJII0UaeTcs MeToz -objectForKkey :, Ho rapas-
THPYETCH, YTO BO3BPAIIlaeMOe 3HAUEHE OKAKETCA CTPOKOBBIM.

Wwmerorcss u gpyrue ciyxeOHBIE MeTOABI, B TOM YHCJeE
-floatForKey: u -setFloat:ForKey:, npuHHMAOIUE IPU-
MUTHUBHBIE TUITEI C ¥ 3aKII0UAOIIHE UX B 000JIOUKY 9K3€MILIIs-
poB KJjacca NSNumber mepes coxpaHeHueM B CIUCTeMe I10JIL30Ba-
TeJIbCKUX HACTPOEK I10 YMOJIUYAHUIO.

Kon n3 mpumepa, mpuBeieHHOTO B HavuaJjie 3TOTO pasjeia,
3aBepIIIaeTcs OTIIPABKOM coobuienus -synchronize o6wexTy
HACTPOEK IO YMOJIUaHUIO, HO 3aUaCTyIO B 9TOM HET 0Cc000ii He-
obxoxumocTu. Beb 06'56KT HACTPOEK II0 YMOJIUAHUIO IIEPUOLT-
YEeCKU CHHXPOHU3UPYETCA C XPaHUJIUINEM Ha aucke. Ho B qau-
HOM MpHMepe IUKJ KUCIIOJHEeHUS He MPUMEHSAETCH, U I03TO-
My TaliMephl He NeliCTBYIOT, a BLITIOJIHEHNE KOIa 3aBepIliaeTcs
cpasy ke IIocjie BHeCeHU N3MEHEeHWH B HACTPONKHY 10 yMOoJTua-
Huio. CienoBaTebHO, BHECEHHBIE N3MEeHEHUA HE OYAYT BOOG-
11e 3a)UKCUPOBAHBI Ha JUCKe 03 OTIIPaBKM 3TOTO COOOIIIEeHN .
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Ec/iu BBIIOJIHUTH KOJ U3 PACCMAaTPUBAEMOr0 3/[eCh IIPUMe-
pa, TO MOKHO O0HaAPYKUTDb, UTO HAUaJIbHOE 3HAUEHUE PABHO
nil, MIOCKOJBKY B HACTPOMKAX 10 YMOJIYAHUIO IIOKA eIle HU-
Yyero He XpaHUTCA. SHaUEHUe, IlepeJaBaeMoe KOPOTKOM IIpo-
TpaMMe B KaUeCcTBe apryMeHTa, COXPaHAETCA B HACTPOUKAX II0
YMOJIYaHUIO ¥ BEIOMPAETCA aBTOMATUUECKH IIPH ITOCAEYIOIeM
ee 3aIlyCKe Ha BHITIOJHEHNE.

ITO MOJIOXKEHNE MOMKHO IIPOLEMOHCTPUPOBATD U CPEICTBAMU
Kjacca NSArgumentDomain. [{yisi HACTPOEK [0 YMOJTYAHUIO MMe-
eTcs HECKOJIBKO MCTOUHUKOB, 3aTPYsKaeMbIX TI0 TIOPAAKY U IIe-
pesamnuchiBaeMbIX mpeabiayiue. Ilocaeqauvu u HanGosee BbI-
COKOIIPHOPUTETHLIMY HACTPONKAMU II0 YMOJUYAHUIO ABJIAIOTCS
aprymenTsl. Tak, ecau ykasaTb aprymesT -example B KomaH[-
HOM CTPOKe, TO B HACTPOHMKAX TI0 YMOJTUYAHUIO OYIET 3aiaH KJII0Y
@"example" mis mr060ro 3HAUEHNS, IIEPEaBAEMOr0 B KauecTBe
apryMmeHra.

Ho aT0 He 3aMeHsET TOCTOSAHHOE 3HAUEHUE, a JIUIIH ITIePeo-
IpefesifgeT ero MPU JaHHOM KOHKPETHOM 3aIyCKe MPOrpaMMbL
Ha BBIIOJHEHUEe. B 3TOM MOKHO yOeIUTHCH, €CJIU BBIIIOJHUTD
IIporpaMMmy elre pas, Ho 0e3 YKasaHUA YIIOMSIHYTOr'O BBIIIIE ap-
TyMeHTa B KOMaHJIHOI cTpoKe. B urore OyzeT MCIOJIH30BAHO
cTapoe 3HAUEHNE, YCTAHOBJIEHHOE JBA BHI30BA IPOTrPAMMBI Ha-
3az. OHo 6bLIIO 3a(PMKCUPOBAHO HA AUCKE IIPU TPETheM 3alyCcKe
IIPOTpPaMMbI Ha BBIIOJHEHNE, HO He MCII0Jb30BAJIOCH IIPU UeT-
BEPTOM ee 3allyCKe, IOCKOJIbKY apryMeHT ObLT 3aMeHeH. A mpu
MIATOM 3aIlycKe 0e3 apryMmeHTa -examp1e sTo 3HaueHue IOSABUT-
csa caoBa. OTaenbHbIe 06JIaCTH HACTPOEK 110 YMOJUAHUIO MOTYT
OBITH IPOCMOTPEHEI cpefcTBaMu Kiaacca NSUserDefaults, xora
TOTPeOHOCTH B 9TOM BO3HUKAET PEJKO.

1 $ ./a.out persistent

a.out[72216:903] old value: (nil)

$ ./a.out new

a.0ut[72216:903] ol1d value: persistent
$ ./a.out example arg store
a.out[72362:903] old value: arg

ouvT A WN
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7 $ ./a.out example arg

a.out[72363:903] old value: arg

9 § ./a.out new

10 a.out[72363:903] old value: store

11 § plutil convertxmll \

12 ~/Library/pPreferences/a.out.plist

13 § cat ~/Library/pPreferences/a.out.plist

14 <?xml version="1.0" encoding="UTF8"7?>

15 <!DOCTYPE plist PUBLIC "-//Apple//DTD PLIST 1.0//
EN" "http://www.apple.com/DTDs/PropertyList

oo

-1.0.dtd">
16 <plist version="1.0">
17 <dict>
18 <key>example</key>
19 <string>new</string>
20 </dict>

21 </plist>

Pe3ynbrat BbinonHeHus Koga v3 danna defaults.m

ITpu paspaboTKe MHCTPYMEHTAJIbHOTO CPEACTBA, paboTaio-
IIIET0 B PEXKMMEe KOMaHHOM CTPOKY, HACTPONKHU 10 YMOJIUaHUIO
OKAa3bIBAIOTCA OYEHb YJOOHBIM CPEZCTBOM AJIS CUHTaKCUYEeCKO-
ro aHaJIu3a apryMeHTOB KOMaHIHOU cTpPoKu. Mcxonuble 3HaUe-
HUA apryMeHTOB KOMaHIHOM CTPOKY MOYKHO XPAHUTH B CUCTe-
Me II0JIb30BATEJbCKUX HACTPOEK II0 YMOJIYAHUIO, IPEJOCTABUB
II0JIb30BATEJII0 BOBMOYKHOCTh II€PEOPeeIsiTh UX aBTOMaTHude-
CKU, He Ipuberas K CHHTAKCUYECKOMY aHAIN3Y KOJA.

CoxpaHeHVe NPon3BOJIbHbIX 00bEKTOB
B NOJ1b30BaTeJ/IbCKNX HaCTp0I7IKaX no yMmoJ14aHUIO
6 NSUserDefaults *def =

7 [NSuserDefaults standarduserDefaults];
8 NSData *serialized = [def objectForkey: @"color"];

10 1id favoritecolor =
11 [NSKeyedunarchiver unarchiveObjectwithData:
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12 serialized];

13
14 4if (nil == favoriteColor)
15 {

16 favoriteColor = [NSColor blackColor];
17 serialized = [NSKeyedArchiver

18 archivedbatawithRootobject: favoriteColor];
19 [def setObject: serialized

20 forkey: @"color"];

21 [def synchronize];

22 }

Mpumep koma n3 ¢paina: colordefault.m

OueHBb YacTO B HACTPOMKAX II0 YMOJYAHUIO TPeOyeTcsa co-
XPaHUTH HEUTO, OTINYAIOIIEEeCs OT JaHHBIX OCHOBHBIX THUIIOB,
noamep:xuBaeMbix B cpene Foundation. XapaxkTepHbIM ToMy
IIpUMepoOM CJIysKaT IiBeTa. Ecim npemocTaBuUTh IOJIB30BAaTE-
JISIM BOBMOKHOCTh HaCTpauBaTh KaKUM-TO 06pa3oM nHTepderic
IIPUKJIQJHOM IPOTPaMMBI, TO, KaK IIPABUJIO, IIPUJETCA COXPa-
HATH BEIOpaHHbIe UMY IIBETA B IPOMEIKYTKAX MEMKIY IIOCJIeL0-
BaTeJIbHBIMU BbI30BaMu Iporpammel. U1 crenaTh 3T0, Ha mmep-
BBI# B3IJIA], COBCEM HE TPYAHO: TOCTATOYHO COXPAHUTDH 00 BEKT
Tuna NSColor B HaCTPOMKax 10 yMOJTYAHHUIO.

B camom peste, 9T0 6110 GBI HETPYAHO, €CJU ObI B CIUCKAX
CBOYICTB M PaCIIUPAMININX UX IOJb30BAaTEJIbCKUX HACTPOIi-
KaX II0 YMOJYAaHNIO NOAAeP/KUBAINCE 00'beKThI TrIla NSColor.
K cokanenmio, Takada mojaepskKa orcyrcrByer. Ho B TO ke
BpeM4 B II0JIb30BATEJIBCKUX HACTPOHNKAX II0 YMOJIYAHUIO MOXK -
HO XPaHUTH 9K3EMILIAPHI Kjiacca NSData. U ecaiu umeTrs B CBO-
eM pacuopAKeHUH KaKoU-HuOyab MeXaHU3M IIpeo0pa3oBaHUsa
00'bEKTa B JaHHBIE, TO 3TOT 00'bEKT MOYKHO COXPAHUTH B II0JIb-
30BaTeJIbCKUX HACTPOUKAX II0 YMOJYAHUIO.

s aToli e, K CUacThbio, MMeeTcs OOIuil MexaHus3M,
MO IePKUBAaeMbINl OOJIBLITMHCTBOM HauboJiee pacmpocTpa-
HEHHBIX 00beKTOB. J[1060i1 00'BEeKT, PeaJu3yIOInuil IIPOTOKOJI
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NSCoding, MmoxkeT OBITH ITOABEPTHYT CEPUAIMBAIIUN U Jiecepra-
JIN3aLUM cpefcTBaMu KJiacca NSCoder.

B orsinume OT CIUCKOB CBOMCTB, MEXAaHU3M, PeaIn3yeMblil
B KJacce NSCoder, moamep:KuBaeT IMPOM3BOJIbHBIE 00BEKTHI
¥ IUKJIBI coXxpaHeHus. K corkameHnIo, IJis 9TOro TpedyeTcs pe-
anm30BaTh B 00'bEKTE ABa MeTo/a 13 IPoToKoa NSCoding, uro
MOAXOAMUT He IJIsI BCEX, HO BCe JKe JJIsI GOJIBIINHCTBA 00 bEKTOB.
Ho 6arogaps 9ToMy HETPY/IHO OPraHn30BaTh COXPaHeHue 00'b-
€KTOB B HACTPOMKAX I10 YMOJTYAHHUIO.

Eciu omepanuio COXpaHeHWsA I[BETOB IIPUXOAUTCS BBIMIOJ-
HATH YaCTO, TO HETPYAHO CO3AATh KAMmezopur, BBOAAIIYIO B KJIacc
NSUserDefaults meromsr -colorForkey: u -setColor:forkey:.
9TH METOABI MOTYT IPUHUMATH 9K3eMILIAD KJacca NSColor B ka-
YecTBe CBOETO [IapaMeTpa, II0BEPraTh ero CePUAaIN3aIliH C IIOMO-
IILI0 KOZIEPA U 3aT€M BOCCTAHABJIMBATE B UCXOJHOM BUJE.

B xauectBe GoJiee 06IIero peIIeHusA MOMKHO BBECTU METO[
-setEncodedobject: forkey:, mpuHUMalOIUii B KAYECTBE CBO-
ero aprymenTa ykasareasb 1d<NSCoding> u coxpaHAIINHA ero
C IIOMOIIBIO KOJa U3 IIPUMEPA, IPUBEJEHHOT0 B HaYaJie 9TOTO
pasgea.

i coxpaHeHUA B HACTPONKAX IO yMOJYAHUIO 00'BEKTa,
He MO/ IePXKUBAIOIIEro MPoToKoJa NSCoding, numeroTcs qBe BO3-
MOYKHOCTH. Bo-IIepBBIX, MOMXHO BBECTH B HET'O IOAJEPIKKY IIPO-
ToroJia NSCoding. C 210l 1eJIbi0 MPUIETCSA PeaIn30BaTh MEeTO-
1wl -encodewithCoder: u -initwithCoder: B ormensHOI Ka-
TEropum.

Y BO-BTOPBIX, MOKHO BBIIIOJIHUTH IPE0OPa30BAHUE APYTOTO
poza. Y GoIbIIHCTBA 00BEKTOB UMEIOTCSI MeTOABI -Stringvalue
u -initwithString:. C ux moMoIIbi0 MOMKHO COXPAHUTh O0BEK-
TBI B HACTPOMKAX I10 YMOJYAHUIO, IIPEIBAPUTEIHHO IIPe0bpasoBan
WX B CUMBOJIBHBIE CTPOKH, & IIPY YTEHUH U3 HACTPOEK II0 YMOJI-
YAHUIO — CO3/IaB HOBbIE O0'BEKTHI M3 9TUX CUMBOJIBHBIX CTPOK.
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Bsanmopgencremne
C OKpYXXeHnem

ﬂabnc Objective-C o0b1uno npumensercsa Ha UNIX-momo6HbBIX
miaatdopMax, OTKy/Za OH HAcJeyeT MOHATHE OKPYIKeHUd.
B 5T0 moOHATHE BXOAUT PAM APYTUX IMOHATHUHN, B TOM YKUCJIE pa-
6oure KaTaJOrH, IepeMeHHble OKPYKEeHUA U T. .

B tpaguninonnom okpy:xeuannu Objective-C sHmaueHus sTux
IIePeMeHHbBIX IPEeAN0JarajJoch HOJyYaTh TOUHO TAKUM JKe 06-
pasom, kak u B nporpamme Ha C. Ho B mpuKJIagHOM HHTEP-
deiice OpenStep kommauuu Sun u NeXT BHegpuam Kjaacc
NSProcessInfo, o6ecneunBaBimii 00jiee BLICOKHUH YPOBEHb a0-
CTPaKIUN.

IToOyauTeIbHON NPUUYNHON AJIA 3TOT0 OTUYACTHU HOCTIYIKIU-
JIO TO 00CTOATEIbCTBO, UTO IIPOIPAMMEI C IPUKJIAJHBEIM HHTEP-
deiicom OpenStep mpexamosarasoch BBIIIOIHATL Ha MJIATHOP-
max OPENSTEP, Solaris u Windows NT. Bce sTu miaT@opmsl
MAaJIO YeM OTJHYAJINCH APYT OT APYTa B BOILIOIIEHUY TOHATUSA
OKPYIKEHUSA, U ITI0ITOMY JJIS COKPBLITUSA UX OTJIUUHNH OTPe6o-
BaJIach HeKoTopas abcTpakius.

MonyyeHne nepemMeHHbIX OKpPY>KeHus

3 dint main(int argc, char **argv, char **envp)
4 {

5 // Cnocob, npuMeHsiembii B C

6 while (*envp)
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7 {

8 printf("%s\n", *envp);

9 envp++;

10 }

11 printf("working Directory: %s\n", getenv("PwD"));

13 // Cnocob, npumeHsiembin B Objective-C
14 [NSAutoreleasePool new];
15 NSDictionary *env =

16 [[NSProcessInfo processinfo] environment];
17 for (NSString *key in env)
18 {

19 NSLog(@"%@ = %@", key, [env objectForkey: key]);
20 }

21 NSLog(@"working Directory: %@\n",

22 [env objectForKey: @"PwD"]);

23 return O;

24 '}

Mpumep kopa 13 daiina env.m

HocTyn K mepeMeHHBIM OKpYy:KeHUA B Mac OS X M0KHO 1mo-
JIYYUTh TpeMsA criocobamu. [[Ba M3 HUX MPUTOAHEI JJIA 000
IaTHOPMBI, a TPETUH — TOJBKO IJIA HEKOTOPBIX IIaT(OPM.

Kax u 8 Windows u 6onpinuucTse cuctreM UNIX, B Mac OS X
cBelleHUA 00 OKPYKeHUHU TepefaloTes IpolleccaM B KauecTBe
TpeTbero aprymenTa Gyurmuu main (). OHu npeacTaBIAOT CO-
601 MaccuB CUMBOJBHBIX CTPOK C, 3aBepHIalONIUiiCSa IyCTHIM
sHayerHueM NULL. Ho mo crangapram C u POSIX nepenaua aTo-
0 TPEThEro aprymMeHnTa He TpebyeTcs, U II03TOMY MoJiaraTbCs
HA HEro B IEPeHOCUMOM KOJie He CTOMT.

IIpu 3anycke mporpaMMbl HA BBHITIOJIHEHNE 3aTrPy3YUK IIPO-
U3BeJeT 3arPy3KY BceX TPeOYIIIUXcA 00X OuOINOTEeK U 3a-
TeM mepeiaerT HeIoCPeACTBEHHO K CHeInaJbHOH (DYyHKIIUU,
00BIUHO Ha3bIBaeMoOM _start, us crangapTHoi 6udauorexu C.
W3 sToit QyHKIIMU, B CBOIO OUuepenb, BBIBBIBAETCS (MYHKIIUAA
main(), mo mpeskae coXpaHseTCA YKasaTe/b HA IIepeMeHHbIe
OKDPY’KEHUA.
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Ilsist mocTyma K 9TUM [IePEMEHHBIM B IAMATHA MOXKHO BBI-
3Barh craugaptuyio B C pyurmuio getenv(). C apyroit cro-
POHBI, TOJYUYUTD JOCTYII K IMePEMEHHBIM OKPYKEeHUA MOMKHO,
OTIIPABUB COOOIEHMEe -environment ogMHOYHOMY OOGBEKTY
cBeZieHUY 0 mpouecce. B urore GygeT BO3BpAIlleH CI0BAPh, CO-
IeprKaluii CBeAeHuA 00 OKPYIKeHUH.

Ha sameTtKy

B kope Objective-C Henb3A yCTaHOBUTb NEePEMEHHbIE OKPYXXeHUA. BHe-
CeHUe U3MeHeHnIn B HUX 06blYHO Npomn3BoanTca B Koge C nepep Bbi3o-
BOM ofiHOW 13 ¢yHKUMI 13 cemeiicTBa exec(). Ho Takoi cnocob oka-
3blBaeTCA NpurofgHbimM Tonbko ans UNIX-nogo6Hbix nnatpopm, a He ana
Takux cuctem, Kak Windows unmu Symbian. Bnpoyem, MOXXHO cocTaBuTb
HOBbIV CNOBapb, KOTOPbIA OyAeT MCNOoNb30BaTbCA B KauyecTBe OKpY-
KEeHVA [N BHOBb MOPOXKAEHHOrO Mpouecca, OTNpaBuUB COOOLEeHME
-setEnvironment: o6beKkTy TMNa NSTask.

M3BneyeHne apryMeHTOB 13 KOMAaHAHOM
CTPOKN

3 1int main(int argc, char **argv)

4 {

5 [NSAutoreleasePool new];

6 NSUserDefaults *d =

7 [NSUserDefaults standarduserbefaults];

8 NSString *file = [d stringForkey: @"file"];
9 if (nil == file)

10 {

11 fprintf(stderr,

12 "USAGE: %s file {filename}", argv[0]);
13 return 1;

14 }

15 NSLog(@"using file %@", file);
16 return 0;

Mpumep kopa 13 panna args.m
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B craugpapre C He npegycMaTpuBaeTCA MOPALOK IMOJYUEHU S
apryMeHTOB IIporpamMmoii, momumo pyukmuu main(). B cran-
maptHoi 6ubsaumoreke C mpoexta GNU mpenocTaBiasiioTcsa He-
KOTOpPBIe PACIIUPEHUA IJIA AOCTyIla K apryMeHTaM IIOCJie 3a-
TyCKa IPOrpaMMEbI Ha BBITIOJIHEHME, a Ha OosbimnHcTBe UNIX-
MOLOOHBIX IJIAT(POPM MX MOMKHO IIPOUUTATE U3 KaTaJyora /proc
(I)aﬁJIOBOﬁ CHUCTEMBbI, XOTdA IIOJIYUYUTh UX IIEPEHOCUMBIM CIIOCO-
6oM u3 Koga C He TaK-TO IIPOCTO.

B Objective-C masa moaydeHus apryMeHTOB MOKHO, Kak
BcerZia, OTIPABUTH COOOIIeHME -arguments o6BeKTy TuIa
NSProcessInfo u B KOHEUHOM HTOTE MOJYUYUTH OOBEKT TUIIA
NSArray, comep:karmiuii cuMBoJbHBIEe cTpoku Objective-C co
BCEMU apryMeHTaMu. JTU CTPOKU apryMeHTOB MOYKHO 3aTe€M
o0paboTaTh KaK yroaHo.

Ho Takoit cmoco6 mocTyma K apryMeHTaM He COBCeM OOBI-
ueH. [Ipocreiimuit cnoco6 M3BIE€UEHUA U CUHTAKCUYIECKOTO
aHaJIM3a apryMeHTOB M3 KOMAHJHOW CTPOKU COCTOUT B IPU-
MeHeHHU o6beKTa Tuma NSArgumentDomain B 00beKTe THUIA
NSUserDefaults, Kak ObLIO IOKA3aHO B IPEABIAYILNEH IIase.
ITpu 3amycke Ha BEIONIHeHMEe porpaMMbl Ha Objective-C Bce
apryMeHThI YUNTAIOTCS U3 KOMAHIHOM CTPOKY M BBOASATCS B CJIO-
Baphb, UCIOJb3yEeMBIil B CHCTEME IT0JIb30BATEILCKUX HACTPOCK
110 YMOJTYAHUIO.

TTomo6HBIM CIIOCOOOM OYEHB IPOCTO IPEJOCTABUTD DAL ap-
TYMEHTOB KOMAHAHOIN CTPOKM HapAay ¢ (HacTpaunBaeMbIMU)
3HAUYEHHUAMHU 110 yMoJauaHW0. Takoil moaxos BooOIme UCKJIIIO-
YaeT HEIOCPENCTBEHHOE ofpallleHne ¢ apryMeHTamu. Hy)xHO
JINIIIB 3aTIPOCUTH 3HAUEHME 10 COOTBETCTBYIOIIEMY KJIIOUY B CH-
cTeMe IM0JIb30BATeIbCKUX HACTPOEK 110 YMOJYAHUIO, YTOOHI I10-
JIYYUTH B OTBET JAaHHBIEC 13 MEeCTa UX IIOCTOAHHOT'O XpaHEHUA
WY JKe M3 KOMaHIHOM CTPOKH.

B cpene EtoileFoundation mpegocraBasieTca GyHKIuA
ETGetOptionsDictionary(), sakrouaroias B 060JI0UKY CTAH-
naprayio dyaxknuio getopt(). 9To JaeT BOZMOIKHOCTb BOC-
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moab3oBaThbess B Objective-C aprymentamu UNIX-momo6HO#
KOMAaH/IHOM CTPOKHU, UTO YAOOHO Ui Pa3paboTKM MHCTPYMEH-
TaabHBIX cpeacTB B ctuyie UNIX ma Objective-C. B mpotus-
HOM CJIy4ae JJIsi IIOJYYeHUS apIryMeHTOB U3 KOMaHIHOM! CTPO-
KU JIy4Ille BOCIOJIB30BAaThCSA CUCTEMOM OJIb30BATEIbCKUX Ha-
CTPOEK I10 YMOJIUYAHUIO.

[ ocTyn K permoHanbHbIM NapameTpam
nonb3oBartens

6 NSLocale *1 =

7 [NSLocale autoupdatingCurrentLocale];

8 NSString *language =

9 [1 objectForkey: NSLocaleIdentifier];
10 NSString *humanReadablelLanguage =

11 [1 displayNameForkey: NSLocaleIdentifier
12 value: Tanguage];

Mpumep kofa n3 painna Tocale.m

Ecnu nmpukiagHas mporpamMma TaK WX WHaYe B3amMMO-
IeHCTBYeT C MOJb30BaTeJeM HeIlloCpPeJCTBeHHO, ee, BEePOSITHO,
MPUIETCS B KAKOW-TO MOMEHT JIOKAJIN30BaTh. U IJIA 9TO¥ 1esiu
B Objective-C mpegocraBisiercsd HEMAaJIO OOTAaTBIX A3BIKOBBIX
CpeaCTB.

PernonanbHble mapaMeTpPbl HHKAIICYJIUPYIOTCA B 00BEK-
Te Kaacca NSLocale. OK3eMILIAPHL 3TOr0 KJIACCa MOYKHO II0-
JYYUTh HECKOJBbKUMHU criocobamu. Tak, ecju OTIPaBUTDH 3TO-
My KJiaccy coolienune +systemLocale, To B utore 6yayT moay-
YeHBI CUCTEeMHbBIE PeTHOHAIbHBIE TapaMeTpbl. Ho Ha mpakTuke
TaK OOBIYHO HE IIOCTYHAIOT, ITIOCKOJbKY K CUCTEMHBIM PEruo-
HaJBHBIM IapaMeTpaM KaK K Pe3epBHBIM IpUOerawmT JIUIIb
B TOM cJIy4Yae, eCJIi PeruOHaJbHBIE ITapaMeTPhI IT0Jb30BaTeJd
He AeHCTBYIOT KOPPEKTHO.

Texky1ue pernoHaJIbHbIE IapaAMeTPhI IOJIb30BATEIS MOMKHO
MOJIYyYUTH ABYM:A crrocobamu. C 0fHOI CTOPOHBI, MOYKHO OTIIpa-
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BUTE KJaccy NSLocale coobiienue +currentLocal e u moaydnts
B OTBET O0'BEKT, MHKAIICYJIUPYIOINI TeKYII[ie PeruoHaIbHbIe
napameTpsl. Eciiu 1o1b30BaTe/ b BHIOEPET HOBEIE PETMOHAIbHBIE
mapaMmeTpsl, TO OyaeT OTIIpaBieHo yBegomienue NSCurrentLoca
TeDidChangeNotification, u gist HOBBIX permoHANBHBIX ITAPA-
METPOB MOXKHO Oy/IeT IMOJYUYNTh NX HOBLIM OOBEKT.

C mpyroi CTOPOHBI, MOXXHO OTIPaBUTh KJjaccy NSLocale
coobmrenue +autoupdatingCurrentLocale u moayuuTrs B OT-
BEeT 00'LEKT PErMOHAJBHEIX IIapaMeTPOB, KOTOPLI OyAeT Beer-
Ila IPEACTABJIATEL TEKYI[1e PernoOHaJbHEIE IIapaMeTPhI, JaKe
ecJii OHU u3MeHATCA. Ho B 9TOM ciIyuae MOKeT BOSHUKHYTH
HeGOoJIbIIAasA Iy TAHNIA, IOCKOJIbKY B PE3YJIbTATe JBYX IIOCJIEL0-
BaTeJbHBIX BEI30BOB OJHOIO 1 TOTO K€ METOJa C OANHAKOBLIM
apryMeHTOM AJiA 00'beKTa JaHHOT'0 KJlacca MOTyT ObITh BO3BPa-
IIeHbI pa3HbIE 3HAUCHUA.

OueHb BaXHO 130eKaTh KEIINPOBAHUSA JaHHBIX, BO3Bpa-
IIaeMBIX M3 00bEKTOB PErMOHAIbHBIX IIAPAMETPOB, ECIIN TPe-
OyeTca OTCIeKNBATL N3MEHEeH!A B PeTHOHAIBHBIX IIapaMeTPax
II0 XOAY BBINOJHEHNS IporpaMMbl. Tak, ecan JaHHEIE IIOCTO-
SAHHO BBIBOJATCS HA 9KPAH C YUYETOM PETMOHAJLHBLIX CTaHIap-
TOB, TO cJeAyeT 06eceunTh KOHTPOJIb YBEIOMICHUH 00 uame-
HEHUAX PEerMOHAJIbHBIX IIapAMETPOB M COOTBETCTBEHHO OOHOB-
JIATH BBIBOAUMBIE HA 9KPAH JaHHBIE, JasKe €CJIN NCIIOIb3yeTCA
00bEKT aBTOMATHUUYECKN OOHOBJIAIOINXCA PETMOHAIBHBIX IIa-
paMeTpoB.

Moppeprkka BHE3aNHOro 3aBepLueHns
npouecca

11 NSProcessInfo *p =

12 [NSProcessInfo processinfo];

13 [p enableSuddenTermination];

14 // BbINOAHUTbL 34ECb WHULMAIM3ALMIO
15 [p disableSuddenTermination];

16 // BbINOAHUTbL 34eCb APYrMe onepauuu,
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17 // xoTopble He MOryT O6biTb NpepBaHbl
18 modifyFiles();
19 [p enableSuddenTermination];

Mpumep koaa u3 ¢paiina suddenbeath.m

ITo Tpaguiiuu mporiecc 3aBepiaeTcs qByMsa nytamu. C ogHo#
CTOPOHEI, IPOILECC MOJKET 3aBEPIIUTHCS U3AIIHO, JOCTUT-
HYB 0JIarOmoOJyYHO MOMEHTA CBOEr0 OKOHUAHUS, a 3aT€M BBI-
3BaB QpyHKnuio exit() mim sxe mOoCTUrHYB omepaTopa return
B @yukmuu main(). A ¢ gpyroit CTOPOHBI, IPOILECC MOKET 3a-
BEPIIUTHCA BHE3AIHO, IIOJYUYUB HeoOpabaThiBaeMbIil CUTHAJ
BpOJZie OIIUOKY CeTMEeHTAIlNY, IPUBOAAIIEH K aBapUINHOMY 3a-
BEPIIIEHUI0 IPOIPAMMEIL.

B o6oux cayuadax AApo omepamuoHHON CUCTEMBI 3aTpeby-
eT BCe CBOU pasfesiseMble PECyPChI, HO IPU BHE3AIIHOM 3aBep-
LIeHUY HEKOTOPbIe PECYPChl MOTYT OCTATHCS B HEOIpeJeeH-
HOM COCTOSTHUM. XapaKTePHLIM TOMY IIPUMEDPOM CIYKUT haii
B IIpOIfecce ero BUAOU3MEHEHU .

B paboTe TaKuX CIOMKHBIX MPUJIOKEHUN, KaK IIPOIECCOPHI
00paGoOTKY TEKCTOB, 3TO BHI3BIBAJIO PAHbIIE CEPHE3HBIE OCIOMK-
HeHUsA. B HUX oTKpBIBaicA daiiin JOKYMeHTa [JIs 3alllCH, Ha-
YMHAJIACh ero IPaBKa, a 3aTeM IIPOUCXOAIIO aBapUIHOEe 3aBep-
mieHve, TOrga Kak ¢aiiy ocTaBajcs B TAKOM COCTOSTHUY, U3 KO-
TOPOTO OYEHb TPY/LHO GHIJIO BOCCTAHOBUTH €r'0 COLEPIKIMOE.

B kauecTBe BbIX0Oa 13 IOZOOHOTO 3aTPYJHATEIHLHOTO II0JIO-
JKEHUSI MOYKHO BOCIIOJIb30BATHCA ATOMAPHBIMU CPELCTBAMY 3a-
IIUCH AJIA OOJIBIITMHCTBA 00beKTOB 13 cpeanl Foundation. 9tumu
CpeACcTBaMU OCYIIECTBJISIETCS 3allCh BO BpeMeHHBIN (aiii, Ko-
TOPBIH 3aTeM IIeperMeHOBLIBaeTcA. B urore sanuch 3aBepIiiaer-
Cs1 YCIIEITHO MJIN HeyJauHo, HO IIOJTHOCTHIO, 4 He HAIlOJIOBUHY.

B Mac OS X 10.6 xommauusa Apple BHempuia MexaHU3M
8He3anH02z0 3a8epuleHus. B ero 0CHOBY IIOJIOKEHO CiIeLyIoIee
TeopeTHYecKoe II0JI0KeHe: OOJIbIINHCTBO IPOTPaMM 3aTPadn-
BAIOT HEMAaJIO BpeMeHU IIPU CBOEM 3aBepIIEeHUN Ha BBLIMOJIHEe-
HUE JIeCTPYKTOPOB, YHUYTOKAIOIINX O0BEKTHI, UTO He JaeT HU-
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Kakoro s(deKTa, KpoMe 0CBOOOKIEHUA ITaMATH, KOTOpas Bce
paBHO OyaeT 3aTpeboBaHa OmepamuoOHHOM cuctemoii. IIpu BHe-
3aITHOM 3aBepPIIeHUN IPOIECC MOKET YBEeLOMUTh, UTO ¥ HEro
OTCYTCTBYIOT He COXPaHeHHbIe JaHHbBIe. B TaKoM ciydae omepa-
I.IHOHHOfI CHCTEeME HUUYTO He IIOMeIIaeT BHEe3aITHO YHUUYTOXUTD
3TOT MPOLECC, BMECTO TOT'O YTOOBI 3aIIPAIINBATE €r0 U3AIHOE
3aBepIleHne.

9T0 0COOEHHO YI00HO AJIsI BLIIOJHEHUS AIUTEIbHBIX (hOHO-
BBIX 33laHU, IPOCTAUBAIOIINX HeMaJI0 BpeMeHu. OHU OyAyT
3a4aCTyI0 OTKAUMBATHCA U3 MIAMATH IAPOM OIEPAI[IOHHOM CH-
cTeMbl. Eciiu ske 3aIIpOCUTD USAIHOE UX 3aBEPIIEHNE, TO 00JIb-
IIYI0 4aCTh KOJAa W MaHHBIX IIPUAETCA IIOAKAYaTh CTPaAHUI[aMU
B IaMATH AJIA BEIIOJHEHUS HE0OXOAMMBIX OIIepalluil 3aBepiiie-
HUSA. A IpU BHE3AaTHOM 3aBepIIeHUU CTPAHUIILI, HAXO4AIIe-
caA B (haiijie IOSKAUYKY, OyAYT IPOCTO IIOMEUYEHBI KAK JOCTYII-
HBIE JJI IOBTOPHOTO UCIOJIb30BAHUA.

ITonmepsKKa BHE3AIIHOTI'O 3aBEPIICHUA PEATU3YETCI B IIPHU-
KJIQAHOM ITporpaMMe oueHb IpocTo. C 9ToM 1ebio JJid 00beK-
Ta tuna NSProcessInfo cieayer BEI3BATE Ba METO/A: 110 OJHO-
MY C KaxXJI0M CTOPOHEI IeHMCTBUA, KOTOPOE HeJIb3s IPEPBATh.

Ha sameTtKy

Ecnu Bbl nonb3ayetech cpepoii AppKit c HdpacTpykTypont NSDocument,
TO BaM BOOGLLEe HUYEro He HYXKHO fenaTb. Bawa npuknagHaa nporpam-
Ma 6yaeT nMomeyeHa Kak Hermopaepmsalollas BHe3anHoe 3aBeplueHune,
ecsn B No6bIX AOKYMEHTaX OCTaHYTCA HECOXPaHEHHbIE AaHHble.

ITu MeToAbl HaseIBaloTca -enableSuddenTermination
u -disablesuddenTermination, Ho 3T mMeHa He coBCeM
COOTBETCTBYIOT UX HasHaueHuio. Ha camoMm meiie oHU He aK-
TUBUBUPYIOT U He IPEKpalaloT BHE3aIHOe 3aBepIlleHue,
a TOJIbKO BUJOU3MEHAIOT cueTunK. Korga sxe cueTumK JOCTH-
raeT HyJd, IPUKJaAHAS IporpaMMa nomMedaeTcd KaK YHU-
yTosxaeMas.
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9TO 03HAYAET, UTO UX MOXKHO 6€3 0c000T0 TPy/a UCII0JIb30-
BaTh B PAa3HBIX IIOTOKAX MJIU AajKe BKJIAAbIBATHL APYT B Apyra.
I/ICXO,Z[HO B CUETUYMKeE YCTaHABJINBAETCA €QJUHNIA, U IIO3TOMY
00'BEKTY CBEJIEHUI O IpoIecce CIeAyeT ABHBIM 00pasoM ompa-
BUTH coobimenue -enablesuddenTermination. Ho BmecTo sT0-
ro npu paspaboTKe NIPUKJIAJHON IPOrPAMMBI MOYKHO YCTAHO-
BUTH COOTBETCTBYIOIIIUI KJIIOU B (paiijie CO CIMCKOM CBOMCTB I1a-
KeTa MPUJIOKEeHUs.

B orsinuve oT MHCTPYMEHTATIBHBIX CPEJCTB, PAGOTAIOIUX
B PelKMMe KOMaHJHOU CTPOK U, mpuioskerus Cocoa, KaK IpaBu-
JIO, IPECTABJISAIOT CO00M pacipe/iesieHHbIe TIAKEeThl B BUE Ka-
TaJIOTOB, KOTOPBIE JOJIXKHBI PACCMATPUBATHCA KaK (aiiibl rpa-
duueckuMmu gucneruepamu daiinos. Ha ninardopme NeXT onn
O4eHb 5(P(PeKTUBHO UCIOJIH30BAINUCH AJIA XPAHEHUA TBOUUHBIX
(}ailyIoB OAHOTO U TOTO K€ MPUJIOKEHUsI, IPeJHA3HAUABIIIEr0-
Cs AJIs Pa3HBIX ONEPAI[MOHHBIX cucTeM. Biaromaps sToMy Ha
(daitroBOM cepBepe MOKHO OBLIO XPAHUTH OJHO IPUIOKEHUS
IJIs1 Pas3HBIX OIEPaIlMOHHBIX cucTeM, BKJIouas OPENSTEP,
Solaris u gaxe Windows. Cpeau mpouero B TaKOM IIaKeTe CO-
IEePsKUTCS CIIMCOK CBOMCTB (B (paitne info.plist), onucsiaro-
Uit pAx aTpuOyTOB MIPUJIOKEHNA, B TOM UHCJIE UM €T0 IJIaB-
HOTO0 KJIacca, Pecypchl, 3arpysKaemMble IPY 3aIIyCKe Ha BBIMIOJI-
HeHUe, U T.n. K uncay aTux aTpubyTOB OTHOCUTCA MCXOAHOE
COCTOSTHVIE BHE3AIIHOI'O 3aBEPIIIeHUS.

B Mac OS X 10.7 u iOS BHe3ammHOMY 3aBEPIIIEHUIO OTBeIeHa
O4YeHb BasKHad POJIb. B sTux OIlePpanmOHHBIX CUCTEeMAaX IIPUJIO-
JKEeHUS JOJIKHBI 3aBePIIaThCsA BHE3AIHO, KOT/[a NCIIOJIb3yeMast
MU IIaMATHh IIOYTHU HCUYepIIaHa. HpI/I 9TOM IIpenroJiaraeTrcd,
YTO IPUJIONKEHUA OOJIMKHBI GBITB CHOCO6HI)I nmepe3anyCTUThb-
csl, He TePsisi CBOET0 COCTOSITHUS, JOCTYITHOTO I II0JIb30BaTe-
aa. Tak, B Mac OS X 10.7 nmpeznmosiaraeTcs, 4To KaXKIOMY OKHY
IPUJIOKEHUS YACTCA COXPAHUTD CBOE COCTOSTHIE U aBTOMATH-
YECKU Iepe3arpysuThbCs.
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AocTyn K 3HaYeHuAMmM
no Krnoyam

HeMaJIo KOJa B TUIIMYHOMN IporpaMme CBA3aHO C JOCTYIIOM
¥ BUAOW3MEHEHNEM PA3JINUYHBIX ACIIEKTOB COCTOSIHUS 00BEKTa.

Mexauusm docmyna k snavenuam no kaovam (KVC) npemro-
craBigeT abCTPAKTHLIN nHTePdEeiC AJIA YCTAHOBKY U HOJYYSHU
CBOMCTB 00HeKTOB. OH MPUMEHAETCA BMECTe C JPYTUM MeXaHMI3-
MOM, HA3bIBAEMBIM HAOLI00eHUeM 3a 3HAUCHUSAMU N0 KAUAM
(KVO) u ipemocTaBiaAaoInM abCTPAKTHEIN CIIOCO0 HAOTIONEHUA
32 UBMEHEHUsIMU B KOHKPETHOM CBOMCTBE JPYroro 00'beKTa.

Mexauusm KVC mosBoJisgeT B3anMoIefiCTBOBATh C KK IbIM
00BEKTOM KaK CO CJIoBapeM. AHAJTOTUUHBLIM MeXaHU3M IIpUMe-
HAETCH AJIA YTEHUA U 3allICU CBONCTB 0€30THOCUTEIHLHO K CIIO-
coby ux coxpanenusi. [staBHOe nmpenmyIecTBo mexauusma KVC
3aKJII0YAETCS B TOM, UTO OH MCKJIIOUAET B 3HAUNTEILHON CTere-
HU TOTPEGHOCTH CO3ABATH CIEIMAJbHbBIE KJIACChl KOHTPOJLIE-
POB JIJISI COIIPSIKEHUA 00'EKTOB MOIEJIY C IPEICTABICHUSIMU.

Kak nmpaBuio, B Kjacce IpeAcTaBIeHUs TpeOdyeTcsa MoJIy-
4aTh U YyCTAHABJIUBATDL CBOCTBA 00beKTa Moze i, C TOMOIIbIO
mexaunuama KVC 3170 MOKHO cesaTs Ha 0606IIeHHOM, Iapa-
MeTPU3UPOBAHHOM yPOBHE. J[0CTATOUHO MPELOCTABUTH 00'HEK -
TY IPEJCTABICHUA KJIIOY UJIU IYTh K KJIIOUY, YTOOBI aBTOMATH-
YeCKU MU3BJIeUDb JaHHBIE U3 MOJEJN, fasKe He 3HaA, KaK OHA pe-
aJM30BaHa U KaKol y Hee mHTepdeiic, Kpome TOro paxTa, 4To
oHa moazaep:kuBaeT mexanusm KVC.
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JocTyn K 3HaueHNAM No Knouy

68 [object setvalue: @"42"

69 forkey: @"integer"];

70 1int value =

71 [[object valueForKkey: @"integer"]
72 intvalue];

73 NSCAssert(value == 42,

74 @"value set and retrieved");

Mpumep kopa u3 dpaina kve.m

OO0BEeKTHI, KOTOPBIMU MaHuUNyaumpyer mexanusm KVC,
OYeHb MMOX0sKU Ha ciaoBapu. Cam Kiacce NSDictionary coBme-
CTHUM C 3TUM MeXaHMU3MOM, X0Td MeToawsl KVC, mogmep:xuBa-
eMbIe B 9TOM KJacce, 0ObIYHO BMECTe C HUM He IPUMEHAI0TCA.

Hns BsaumopeiictBuu ¢ KVC-coBMecTUMBIMU 00bEKTAMU
00BIYHO IPUMEHAIOTCA CJIeAyIolIye ABa MeToa: -valueForkey:
u -setvalue:forKey:. Meroxg -objectForKey: gneiicrByer
aHAJIOTUYHBEIM 00Pa30M [IJIA U3BJICUCHUA SHAUCHUN U3 00beK-
Ta Tuma NSDictionary. O6a meTona yCTaHOBKM 3HAYEHHUU 110
KJ0uy B 06beKTe Tuma NSDictionary neiicTByIOT IIo-pasHoMy.

ITpexx e Bcero ciaenyeTr oOpaTUTh BHUMAHIE HA TO, UTO €CJIN
NIPUMEHUTL MeToJ -SetObject:forkKey: K memsmeHaemomy
CJIOBApIO, TO BO BPeMs KOMIMJIALUK OyAeT HOJIyUYeHO COOTBET-
CTByIOIIee IpeAyIperKiIeHne, Yero He IPOU30MIeT, eCIu BOC-
MIOJIb30BATLCS C TOU 2Ke IeJbio MeTomoM -Ssetvalue:forkey:.
JroT MeTo[ peanusyercs B Kaacce NSObject. Eciiu Bbi3BaTh €10
U1 o6palleHua K HeN3MeHAeMOMY CJI0BApI0 BO BPEMsA BBIIIOJI-
HEHUS, 9TO IIPUBEJET K c60I0, XOTA HUKAKNX HAMEKOB Ha HEUTO
mono0HOe BO BpeMA KOMIWIAIUY He JeJIaeTCs.

Eille 0HO CyII[eCTBEHHOE OTJINYNE COCTOUT B MCIIOJIb30Ba-
HUM KOHCTAHTHI hil. Ecau MCIOIB30BATE 9Ty KOHCTAHTY KaK
3HaueHue B MeToze -setvValue:forkey:, cooTBeTcTBYIOMINIA
KJIou OyzeT ymajieH. A eciau cIejaThb TO JKe CaMoe B MeTOoze
-setObject:forKey:, To GyaeT creHepUPOBAHO UCKJIIOUEHUE.
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ObecneyeHvie COBMeCTUMOCTU
c mexaHnsmom KVC

=

PO Wow~NO VI AW

@interface KeyPublic : NSObject @end
@implementation KeyPublic @end

@interface KeyIvar : KeyPublic
{
int integer;
b
@end
@implementation KeyIvar @end

Mpumep kopa n3 daiina kve.m

Hnsa npumenenus metonoB KVC mpakTuuecKu Bceraa BbI-

3BIBAIOTCS UX peaausanuu B Kiaacce NSObject. B aTom ciyuae
OHU MOMBITAIOTCA BHIPA60OTaTh KOHKPETHBIN CIIOCO0 AOCTyIa
K CBOMCTBY 00'bEKTA.

IIpexx e Bcero oHM MBITAIOTCS OOHAPYKUTH METOABI TOCTY-

ma. Ilo corsnamenuto Kiaccel Objective-C nmpemocTaBisaoT Me-
TOABL —property u -setProperty: ajda nojgyd4eHUus U YyCTaHOB-
Ku cBoiicTB. Ecau momo0HbIe MeTOLbI IMEIOTCA B KJacce, OHU
BeI3bIBatoTcsa. Mexanuam KVC nbeiTaeTcsa OOHAPYIKUTH U PAL
IPYIUX METOJOB, B TOM 4YKCJe MeToj -iSProperty muid mocrty-
Ia K JOTU4eCcKOMY CBOMCTBY.

13
14
15
16
17
18
19
20
21
22
23

@interface KeyAccessor : KeyIvar @end
@implementation KeyAccessor
- (int)integer
{
return integer;
}
- (void)setInteger: (int)avalue
{
integer = avalue;
}
@end
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24 @interface KeyProperty : KeyPublic
25 @property int integer;

26 @end

27 @implementation KeyProperty

28 @synthesize integer;

29 @end

Mpumep kopa u3 dpaina kve.m

Ecsiu 5Ty mONBITKY HOTEPUAT Heyxady, KJjaccy Oyae oT-
npaBJieHo coobIeHue +accessInstancevariablesDirectly.
U ecoiu B uTore 6ymeT BO3BpAIIlEHO JJOTUYECKOe 3HaueHue YES,
10 MeToAbl KVC monbeITaloTcs HAWTH ITIePeMEeHHYI0 9K3eMILIA-
pa, COBIAAAIOIIYIO 10 UMEHU C MCKOMBIM CBOMCTBOM, a 3aT€M
BOCIIOJIB3YIOTCA e10. Peanmsanusa MeTona, BI3BIBAEMOTO IPU
OTIIPaBKe YIOMAHYTOI'O BBIIlIE COOOIIeH A, B Kaacce NSObject
BO3BpaAalllaeT JIOTUYEeCKoe 3HaueHue YES, ¥ MO3TOMY OCTaeTcsa
JINIIE [IePeonpeiesIuTh 9TOT METO/], eciau TpedyeTcs IpesoT-
BpaTuTh nouck Mmexaunuamom KVC nepeMeHHBIX 9K3eMILIAPA.

U HakoHeI[, eCaM U 9TU NMOUBLITKU IOTEPHAT HeyAady, TO
u3 Koma KVC Oymer BbIBBaH OOUH W3 CJEAYIOIIUX ABYX pe-
3€PBHBIX METOAOB, B 3aBUCHMOCTHU OT TOT'O, YCTAHABJINBAET-
cA WU Ke IMoJiydaeTrcsa cBoicTBo: -valueForUndefinedKey:
u -setvalue: forundefinedkey:.

31 @interface KeyFallback : KeyPublic

32 {

33 NSMutableDictionary *dict;
34 %

35 @end

36 @implementation KeyFallback

37 - (id)valueForundefinedkey: (NSString*)akey
38

39 return [dict valueForKey: aKey];

40

41 (void)setvalue: (id)avalue

42 forundefinedkey: (NSString*)akKey

43 {
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44 [dict setvalue: avalue

45 forkey: aKkey];
46 }
47 @end

Mpumep kopa u3 dpaina kve.m

9TU MeTOoAbl IIPEJOCTABISIOT IIOCJIEIHIOI BO3MOMKHOCTD
obecmeuuTh noaaepkKy mexanuama KVC. Eciu peanunszoBatb
WX, TO CJEIYyeT BhI3BATh UX Peajn3aliio0 B CYyIepPKJIacce IJIsa
BCEX KJIIOUel, KOTOPbIe He IMOIePKUBAIOTCS HEIIOCPEICTBEeH-
HOo. Eciu e BBIBBATh UX AJISA KOPHEBOTO KJjacca, To OyJeT cre-
HEPUPOBAHO UCKJIOUEHNE, YKAa3hIBAOII[ee HA TO, YTO KJIIOU 06-
paboTaH HeIPaBUJIbHO.

Ecau myia cuaTesa MeTOMOB AOCTYIIA UCIIOJIb3YIOTCA 00bAB-
JsieMble CBO¥ICTBa, TO COBMECTUMOCTH ¢ MexaHuamom KVC 0y-
IeT TOCTUTHYTA IPAKTUUYECKH JapoM. B IIpUBEIEHHBIX BBIIIE
npuMepax Koza us ¢aiiaa kvc.m 1eMOHCTPUPYIOTCA caMble Pas-
HbIe CIIOCOOBI peasims3auu OJHOTO U TOro Ke cBoiictBa KVC.

B aTux mpumepax MCIOJB3YyeTCS OAUH OTKPBITBHIA KJacc
¥ P 3aKPBITHIX ITOJKJIACCOB, B KAXKIOM U3 KOTOPHIX IIOIEP-
JKMBaeTcA JaHHOe CBOMCTBO. JK3eMILISIPAMH BCEX ATUX KJiac-
COB MOJKHO ITIOJIb30BaThCA IIOIIePEMEeHHO — IO KpaiiHeil Mepe,
Korjga TpeOyeTcs COXPAHUTH AAaHHBLIN KJiaood. Ho emre Bamk-
Hee, UTO JJIA CO3MaHUSA IPOTOTUIIA U IIOCJENYIOIIero Iepexo-
a K 4eMy-TO APYroMy MOKHO BOCIIOJIb30BATHCA TAKUMHU KJIac-
camu, kak KeyIvar miu KeyFallback.

PesepBHBINI MeTO 0COOEHHO IT0JIE3€H AJIA CO3AAHU IIPOTO-
Tumna. [Ipucrynas Kk padbore HaZ IPOTOTUIIOM, CO3aiTe 3aKPhI-
TYI0 IIEPEMEHHYIO 9K3eMILIApa CJIOBAPA U IMOJYUYUTE AOCTYI
KO BCeM cBOicTBaM 00BbeKTa ¢ momoibio mexanuama KVC.
OmnpenenuB CBOMICTBA, KOTOPHIE NEHCTBUTEIHHO HYKHBI CO37a-
BaeMOMY BaMU KJIACCY, MOXKETe 3aMEeHUTDb PE3ePBHYI0 Peaansa-
A0 PAJOM METOJOB JOCTYIIA, 4 B KAUECTBE JOIOJHUTEIHLHOTO
mara 3aMeHUTb BbI30BbI Mexauuama KVC npsambIiMu oTIIipaBKa-
MM COOTBETCTBYIOIIIUX COOOIIIEHMIMA.
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BO3MO)KHO, BbI 06paTI/IJII/I BHUMAaHINE B pacCMaTpUBaeMOM
3Iech IpUMepe Ha TO O0CTOATEeIbCTBO, UuTO MexaHu3dmM KVC
oIepupyeT TOJIBKO O0'bEKTaMu, TOTAA KAK IepeMeHHAsd 9K-
gdeMILIsipa orHocuTcA K Tumy int. Tem He meHee Kox ocTaer-
cA paboTOCIIOCOOHBIM, TOCKOIbKY MexaHu3M KVC BeImOJIHA-
eT agmoynakosry. sl yCTAaHOBKY JAHHOT'O CBOMCTBA METOLY
-setvalue:forkey: B KauecTBe apryMeHnTa IepemaeTcsa 3Hade-
aue @"12". Kak TOIbKO OGHAPYIKUTCA, UTO CBOMCTBO OTHOCHT-
¢ K mesounciaeHHomy tuny, kogq KVC moceuraer coobiieHme
-intvalue cTpOKOBOMY OOBEKTY.

C npyroii cTOpOHBI, co3maeTca o0beKT Tuma NSNumber, uH-
KanCyJIMPYIOIUNA 3HaYeHNEe IPUMUTHUBHOTO Tuna. KEcau B mme-
PEMEHHOH 9K3eMILIAPa WM METOAAX AOCTYIA UCIOJb3YIOTCS
TUIBI 00BEKTOB, TO 3TOT KOJ nponyckaerca. CienyeT Takixe
uMeTh B BUAY, uTo MexaHu3dM KVC moayuaer JOCTYI TOJIb-
KO K CBeJeHUAM O THUIIaX BO BPeMd BBIIIOJIHEHN A, a BCE€ TUIIBI
00'bEKTOB 3aKONPOBAHLI B KOZUPOBKAX TUMOB Kak "@".

910 osHauaeT, uTo MexaHmsM KVC MOMKHO HCHOJIB30-
BaTh )i YCTAHOBKM JK3eMILIsApa Kiacca NSString B xaue-
CTBe 3HAUEHUS INEePEMEHHOHN HK3eMILIsIpa, O0bABIEHHON KaK
NSArray. Eciu monmbeITaThea caeaaTh 9To, Hu MexaHusm KVC,
HU KOMIIMJIATOP HE€ BBIJACT HUKAKUX OH.II/I60K. Ho ecau mo-
JIy4aTe/ib IMOUBITAETCA 3aTeM OTIPABUTHL COOOIIEHVE BPO-
me -objectAtIndex: cTpoKOBOMY OG'BEKTY, OH IIOJYYUT B OT-
BeT uckKJioyeHue. IIpu paspaboTKe METOLOB AOCTYIIA K TUIAM
00BEKTOB cO cTOpPOoHEI MexaHusdma KVC, B0o3MOKHO, TOTPeOY-
eTcsA BBECTHU OIIePaTOPhl YTBEPIKAEHUA, UTOOBI ITPOBEPUTD, OT-
HOCUTCS Ji1 O0'BEKT K KJIACCY, COBMECTHMOMY C JaHHBIM MeXa-
HMWU3MOM.

I'Ipe,qCTaBneHme O NyTAX K K/llo4am

I/ITaK, MBI PaCCMOTpP€EJIN IIOPAAOK IIOJIYyUY€HUA U YCTAHOBKHU
3HAUEHUH 110 OTAEJIBHOMY KJIIOUY. BTO, KOHEYHO, OY€Hb I10JI€3~
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HO, HO HEJJOCTATOYHO JJIA JeMOHCTPAaI[UU BCell TMOKOCTU MeXa-
ausma KVC.

BoubImryio yacTh TOro, 4TO HAM yAaJ0Ch JOGUTHCS C ITOMO-
msio Mmexaausma KVC, MOKHO ObIJIO OBI JIETKO CAeJIaTh U 0e3
wero. Tak, ecau Tpebyercs OpraHms3oBaTh AOCTYI OJHOTO
00beKTa K KOHKPETHOMY CBOIMCTBY APYTOTO O0'BEKTA, HE IPU-
ferasi K }KeCTKOMY KOAUPOBAHUIO, TO JJIS 9TOTO JOCTATOYHO CO-
XPaHUTH CEJIEKTOD U 3aTeM BbI3BAaTh €0 C IIOMOII[BIO O6BI‘{HOI‘O
nast Objective-C mexaHM3Ma OTHPaBKY COOOIIIEHMIA.

Taxoii mogx0x OKa3bIBAETCS BIIOJIHE IIPUTOIHBIM B TOM CJIY-
yae, eCJIX CBOMCTBO XPAHUTCSA B JAHHOM O00'BEKTE, HO UTO, €CJIN
TpedyeTcs JOCTYI K CBONCTBY KOCBeHHBIM 00pasom? C aToil me-
JIBIO MOYKHO OBLIO ObI COXPAHUTHh MAaCCUB CEJIEKTOPOB U BOC-
0JIb30BATHCSA KAXKIBIM U3 HUX, UTOOBI MOJYUYUTH IIPOMEIKY-
TOYHBIA 00'BEKT, HO TAKOE PEIlleHre 0KAa3aJioCh ObI JOBOJLHO
HEYKJIIOXKUM.

Mexanusm KVC maeT BOBMOYKHOCTD IIOJIB30BATHCA NYMs-
Mu K kauam. OHU TPEeACTAaBIAIOT CO00I MPOCTHIE CUMBOJIb-
HBIE CTPOKHU, COJIepIKallliie UMeHAa KJI0Uel, pas/eieHHbIe TOU-
kamu. Eciu TpebGyeTcsa JOCTYI K CBOMCTBY CBOMCTBaA 00BEK-
Ta, 9TO MOYKHO CAEJaTh B OJHOI Oleparuu, UCIOJb3ys Iy TU
K KJIIOUaM.

Ha sameTtKy

ToueyHoe 0603HaueHMe onepauuy JOCTyrna K 06bABNAEMbIM CBOCTBaM
OyYyeHb MOXOXe Ha 0603HauyeHve nyTel K Kouyam B mexaHusme KVC,
M NMO3TOMY MX, K COXKaneHWio, JIErKo nepenyTaTb, XOTA MeXAy HAMMK HeT
HVKaKol cBA3n. ToueyHoe 0603HaUeHMe NOPOXKAAET OTNPABKY coobLe-
HU HernocpeAcTBeHHO meToAam poctyna. A metoabl KVC, npuHumato-
Lye NyTH K KJlto4am, OTHOCATCA K 6osiee BbICOKOMY YPOBHIO abCTpakumu.
W 310 ogHa U3 NpyumH, No KOTOpoW ToyeyHoe 0603HaYEHME Bbi3biBaeT
BCeOOLLYt0 HENPUA3Hb.

K coxaneHuio, Takoe CxofCTBO CAenaHo HamepeHHo. [lo o6HapoaoBaHus
pa3paboTunkn 13 KomnaHum Apple o6o3Hayann obbABNsAEMble CBOM-
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CTBa, MoMb3ysAcb TepmuHonorven KVC, BeposTHO, nmen B Bugy 6onee
TECHYIO CBA3b MEXY 060MMY YTIOMSIHY TbIMU Bbile 0603HaYeHUAMU.

OrpoMHOe IPEeNMYIIeCTBO MyTel K KIUYaM 3aKII0YaeTcs,
B YaCTHOCTH, B TOM, UTO B 0000IIEHHOM 00'beKTe IpecTaBe-
HUSA JJOCTATOYHO XPAHUTH JIMIIh OAUH yKa3aTeJb Ha 00HEKT MO-
nenu. EMy He TpeGyoTca yKasaTe I HA PA3JINYHbIe KOMIIOHEH-
THI BHYTPUA MOJEJH, IOCKOJbKY OH MOKEeT IOJYYUTh SOCTYII
K HUM IO IIyTAM K KJIOYaM.

Tak, ecqu B IPEJCTABIEHNU TPeOyeTCsa 0TOOPa3UTh CBele-
HUA 0 KOHKPETHOM JIMIE, TO C 3TOHA IEIbI0 MOXKHO COeIUHUTH
KOIIMU B POJOCJOBHOM, UCIIOIL3Ys IIyTH K Kiatouam @' father"
n@"mother". B ToM ke caMOM IpeACTABICHUN MOMKHO OBLIO ObI
TaKsKe 0TOOPA3UTD CBA3U C IPAPOAUTENAMU C IIOMOIIBIO Iy TH
K Kiatouy @"father.mother" u ..

IIyTH K KJII04aM IIIUPOKO IPUMEHAIOTCA B npusaskax Cocoa.
Takue NMPUBA3KY IPEACTABIAIOT CO60i 0000IIeHHbIE KJIACCHI
KOHTPOJLIIEPOB, CBA3BIBAIOIIMIE MOEJN C IPEJCTABICHUAMU.

Hab6niogeHne 3a Knoyamm

5 + (void)observevalueForkeyPath:

6 (NSString*)keyPath

7 ofobject: (id)object

8 change: (NSDictionary*)change

9 context: (void*)context

10 {

11 NSLog(@"%@.%@ is now %@", object, keyPath,
12 [change objectForkey: NSKeyvalueChangeNewKey]) ;
13

14 + (void)watchchange

15 {

16 NSMutableDictionary *dict =

17 [NSMutableDictionary new];

18 [dict addobserver: self

19 forkeyPath: @"akey"

20 options:
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21 NSKeyValueObservingOptionNew

22 context: NULL];

23

24 [dict setObject: @"set as object”
25 forkey: @"aKey"];

26

27 [dict removeObserver: self

28 forkeyPath: @"akey"];

Mpumep kopa u3 dpaina kvo.m

KoneuHo, uMmeTh B CBOEM PACHOPAMKEHUU €IUHBIN Mexa-
HU3M IIOJIyYEeHUA U YCTAHOBKU KJIIOUEH yJ00HO, HO He TaK YK
u BaskHO. UcTtuHHy cuny mexanuamy KVC nmpugaer mexa-
Hu3M KVO, KoTophIil H03BOISAET KOHTPOJIUPOBATh UBMEHEHUS,
MIPOUCXO/SAIINE B KIIOUaX.

B mexanusme npuBasok o6a mexanuama, KVC u KVO, uc-
MOJIBL3YIOTCA C IeJbI0 0060MTHCH B GOJIBIITMHCTBE CaydaeB 0e3
KoHTpoJiepoB. Korga mpecraBienuio TpedyeTca BUAOU3ME-
HUTH MOJeNb, OHO oOpaiaerca Kk mexaunusmy KVC. A korza
U3MEeHSEeTCs MOJeJIb, IPeCTaBIeHNe [I0JyYaeT COOTBETCTBYIO-
miee yBegomiieHue ot mexanuama KVO 1 06HOBJIsIETCA C 1EJIbIO
OTpasuTh npousolreiine usMmenenuss. Coueras 3TU TECHO CBsI-
3aHHBIE APYT C JPYT'OM T€XHOJOTUU, MOXKHO YCTAHOBUTH IIPOY-
HbIE CBA3Y MeXK]y 00beKTaMu, He mpuderas K »KeCTKOMY CBsI-
3BIBAHUIO UX KOHCTPYKIHUMA.

Perucrpanusa B KauectBe HabiogaTeass KVO Bo MHOrOM IT0-
no6Ha perucTpanuy Jis MOJIyUYeHUs YBeSOMIeHU, KaK IM0osic-
HseTcd B ryiaBe 16, XOTs y Hee UMEIOTCA HEKOTODhIE OTINYNS.
K uncny HamboJsiee cyIiecTBEHHBIX OTJINUYNN OTHOCUTCA TO 00-
CTOSATEJIBCTBO, UTO yBemoMJeHUs oT Mmexanusma KVO Bcerga
OTIPABJISIOTCS OZHOMY U TOMY K€ MeToAy. B mepBom meToze
U3 mpuMepa Koja, IPUBEJeHHOT0 B Hauaje 9TOro paszena, he-
MOHCTPHUPYETCs, KaK 9TO AOJIYKHO BBITJIAAETh HA IPAKTUKE.

B nanzOM mpmMmepe McHoJb3yeTcs METOJ KJacca, HO 3ada-
CTYIO [JIs1 TOLOGHBIX IieJIell IPUMEHSIIOTCA METOLbl SK3eMILIAPA.
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Crenyer, OIHAKO, UMETH B BUAY, UTO KJIACCHI ABJISIIOTCA 00BEK-
Tamu B Objective-C, u mosToMy 11X MOKHO MCIOJIb30BATh IIPaK-
TUYECKHU Bese, Iae O0bIYHO IPUMEHAIOTCA 00 HEKThI.

PaccmarpuBaemas 37ech peausamnusa I€PBOTO METOLA JO-
BOJIbHO mpocTa. OH IPOCTO BHIBOJUT HOBOE 3HAYEHUE KJIIOYA
Ha 9KpaH. A BO BTOPOM METOJle TeMOHCTPUPYETCSI, KAKUM 06-
pPa3oM PeTUCTPUPYeTCA yBeAoMJIeHUe. B KauecTBe aprymenra
change: B mepBoM, YBEZOMJISIIOIIEM METO/€ YKA3BIBAETCS CJIO-
Bapb, KOTOPBIA B JJAHHOM CJIyUae COAEPIKUT HOBOE 3HAUEHUE
kiaoua. OH COIEePIKUT TOJHKO HOBOE 3HAUEHNE, IOTOMY UTO HU-
Yero APyroro 60JIbIlle He OBLJIO 3aIIPOIIIEHO.

ITapamerp options: B merome nobGaBieHus HabaomaTe-
Js1 0003HauUaeT GUTOBOE IoJe. ITO JaeT BO3MOYKHOCTD 3aIIpo-
CUTH HOBOE 3HaUeHUE, CTapoe 3HAUEHNE UJIN JKe 1 TO U APYTOoe.
Kpowme Toro, MoXxHO 3aIIpOCUTH YBEIOMJIEHUA KAK 10, TAK U II0-
cJie M3MEHEeHUs.

PaccmatpuBaeMblil 31ech MeXaHU3M HAOJIIOeHNA 3a 3HA-
YeHUSAMH 10 KJII0UYaM II03BOJISIET 0e3 0coboro Tpyja penarhb
TaKue 3ajauu, KaK, HalPUMep, PerucTpanus U3MeHeHU,
CIeJIaHHBIX B 00'BEKTE, UTO YAOOHO AJISA peasn3anuy OTMEHBI
BHECEHHBIX M3MeHeHni. Eciiu 06'5eKThI Ballleil MOJe/Iu COBME-
ctuMbl ¢ MmexauusMoMm KVO, BB MOsKeTe IoJyJaTh yBeJoMJIe-
HUA 000 BCEX UBMEHEHUAX, COXPAHATE CTAPOe 3HAUEHUE U BOC-
CTaHaABJMBATh €T0 BIIOCJIECTBUMU, UCIOJIb3ysa Mexauusm KVO.
ITomo6Has JormKa peanmsaliiy OTMEHBI MOJKET OLITH COBEp-
IIIeHHO He CBA3aHAa ¢ MOAPOGHOCTAMU peams3anuy 00bEeKTOB
BaIlleil MOJeJu.

ObecneyeHvie COBMeCTUMOCTU
Cc mexaHnsmom KVO

34 [self setvalue: @"42"

35 forkey: @"akey"];

36 self.akey = 12;

37 [self willchangevalueForKey: @"akey"];
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38 aKey = 47;
39 [self didchangevalueForkey: @"akey'];

Mpumep koga u3 paiina kvo2.m

Mexanusm KVO, Kak, BopoueM, U BC€ OCTAJbHBIE A3bI-
koBbIie cpeacrBa Objective-C, He mesraeT HHMUYEro 4ygecHOro.
Eciu ycTaHOBUTH KJIIOU € TOMOIIIBIO MeTo 0B goctyna KVC, To
ompaBKa yBeIOMJIEHUII HAOJIIOZATENAM OCYIIECTBJIAETCA HO-
BOJIbHO npocTo. Ho uTo mpousoiifier, eciyu yCTAHOBUTH IIepe-
MEHHYIO dK3eMILIApa HermocpeacTBenHo? K coxkanmenuio, orser
Ha 9TOT BOIIPOC OUEHb IPOCT: HUYETO.

HemnocpencrBeHHas ycTaHOBKa IIEPEMEHHON K3eMILIApPa
O3HAUYAET JIUIb COXPAHEeHNe TPUCBANBAEMOT0 3HAUEHUS B I1a-
matu. OmpeeanTs aBTOMATAYECKY MOMEHT, KOIa OTIeJIbHOe
3HAUeHNe U3MEHUJIOCH B IaMATH, HE TAK-TO IIPOCTO. ITO O3HA-
YaeT, UTO HEMOCPEICTBEHHBIN MOCTYI K IIePEeMEeHHBIM 9K3eM-
ILJISIpa CJIeyeT 3aKJ/JIIOUNTh B KBaJpPaTHbIe CKOOKY, KaK JeMOH-
CTPUPYIOT BHI30BBI ABYX COOTBETCTBYIOIIUX METOHOB BO (hpar-
MEHTe KO/ia, IPUBEeIeHHOM B HavuaJie 3TOro paszesia.

ITomo6HBIM 00pa30oM 3aIIyCKAaeTCs: OTIIPABKa yBeJOMJIEHU I
ot mexauusma KVO, ecau onu Tpedyiorca. Cienyer, ogHaKoO,
VMeTh B BUAY, UTO 9T YBEeJAOMJIEHUS He 06513aTeJIbHO OTIIPAB-
JIATH, €CJIV BLI3BIBAETCSA METO/ IOCTyIIa. B 9TOM 1 COCTOUT OIHO
U3 MPEUMYIIEeCTB MMO3JAHEero CBA3LIBAHUA, O0HAPYKHUBAEMOT'0
B Objective-C.

Kopx, peanusyomuit mexauusm KVO, T0BOJIBHO CIOMKHBIHN,
¥ B HEM IIpUMeHseTCA Pl 60jiee pa3BUTHIX A3LIKOBBIX CPEICTB
Objective-C. Korga perucrpupyercs HabII0aTe/b 38 3SHAYCHHU -
€M II0 KJI0Uy, MeTO]] yCTAHOBKY 3HAUEHWS dTOr0 KJII0Ua 3aMe-
HAETCA CHeIUaJbHLIM €r0 BAPUAHTOM, IPeJHA3HAUCHHBIM JIS
00paboTKY yBEIOMJIEHU .

Mexanusm KVO, BeposaTHO, OTHOCUTCA K TeéM KOMIIOHEH-
Tam cpenbl Foundation, koTopbie Ha mepBBIA B3rIAL KaMKyTCA
saragounsiMu. Ho Ha camMoM fiejie OH He COBEpIIIaeT HUYEero 3a-
rajilouHOTO U3 TOT0, Yero HeJIb3sd peajn30BaTh B cBoeM Kojae. OH
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He OIIMpaeTcsa Ha KaKue-TO HeJOKYMeHTUPOBaHHbIe UHTepdeli-
CHI, MO,ZLI/I(I)I/II{aHI/II/I KOMIIMJIATOPOB UJIX AHAJOTUYHEBIE CIIEI[U-
aJIbHbIE IIPHEMBI IPOTPaMMUPOBAHUA. Heuto HO,I[O6HO€ BBbI MO-
JKeTe IO JKeJIaHUI0 Pean30BaTh B cBoeM Koze. C TeM, KakK 3TO
[ejiaeTcs, Bbl MOJKETe, HAIPUMED, 03HAKOMUTHCS, 00paTHUB-
much K peanusanuu GNUstep.

B GNUstep u Mac OS X mexanusm KVO peanusosaH ¢ mo-
MOIIBIO CIIENHAJBHOTO IIPpHEMa, Ha3bIBAeMOTO HACMPOUKOU
yrxazameas isa no adpecam. ITOT IPUEM COCTOUT B TOM, UTO
yKasaTesb 15Sa Ha 00'beKT HACTPANBAETCS TAKUM 00pa3oM, UTO-
OBbI YKa3LIBATH HA IPYTOH KJIacC IMOCJe CO3JaHusa o0beKTa. Kak
IPaBUJIO, JAHHBINA IIPUEM IIPUMEHSETCA BMECTEe C CO3JaHUEM
IUHAMUYECKOTO KJIacca, U I03TOMY HOBBIHM KJiacC OGBIYHO BBO-
IUTCS B KAYECTBE JINCTA B [PEBOBUHYIO CTPYKTYDPY Ue€PAPXUU
KJIACCOB, a YKasaTeJb iSa Ha 00'beKT HACTPAMBAETCH, UTOOBI
YKas3bIBaTh HA 3TOT KJIacce.

IlpaBma, Takue mexaHusmbl, kKak KVO, crmernuaabHO BHE-
IpeHsl B cpeny Foundation, uTo6el m30aBUTH Bac OT HEOOXO0-
IUMOCTH Pa3dbuparsesi B TOM, KAK OHU YCTPOEHBI U paboTaroT,
ecJin, KOHEYHO, Bl HE IPOSBUTE K 9TOMY 0CO0bIi nHTEepec. Ho
y peanusanuu MexarusmMa KVO (1 aHaJIOTUYHBIX CPEACTB) C TI0-
MOIIbI0 HACTPOMKY yKa3aTess 15Sa Mo agpecamM UMeeTCs OJUuH
CYIIleCTBEHHBIH T000UHEBIH 3¢ dekT. OH 3aKII0YAETCA B CIELY-
IOII[EM: He CTOUT II0JIaraThCsA TOJBKO Ha TO, YTO YKA3aTesb 15a
Ha 00'BEKT OyAeT yKa3hbiBaTh HA KOHKPETHBIM KJIACC UJIN OCTa-
HeTCsA HEN3MEeHEeHHBbIM.

Ecuiu TpebyeTcs IpOBEPUTD, SIBIAETCS JIU O0'BEKT K3 MILIIs-
POM KOHKDETHOT'O KJIacca, CAeNYeT BOCIIOJH30BATHCA METOAOM
-isMemberofclass: mum -isKindofclass:. [ly1s Toro uTo6s! mo-
JIYYUTH KJIacC 00BEKTa, JOCTATOYHO OTIIPABUTE €My COOBII[eHe
-class, He orpaHNYUBASICH TOJIBKO IIPOBEPKO yKasaTesis isa.
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BOJIBH_Iaﬂ YacTh KOJA COAEPKUT MPOrPAMMHBIE OITNUOKU. OTO
006CTOATENHCTBO HEIIPEMEHHO YUYUTHLIBAETCS B I'PAMOTHO HAIIU-
CaHHOM KO[ie, U [I03TOMY B HEM OpPraHM30BaHA UBAIHAA 06pa-
60TKa OImmboK. A B nAeaIbHO HAITMCAHHOM KOJ€e IIPUMEHSIOT-
cs1 (popMaIbHBIE METOZBI, IIPOBEPSIIOIIVE OTCYTCTBUE IIPOTPAMM-
HBIX OIINOOK, XOTS HATINCATE KOJ UI€AILHO Y1AeTCsI HEMHOTVIM.

B 6oabinnHCTBE TPUMEPOB KO, IPUBEJEHHBIX B 9TON KHU-
re, MpeAIlojaraeTcsa, YTO MPorpaMMHbIe OMIUOKY BOOOIIe He
BO3HUKHYT. Ho B cBsI3u ¢ MajbIM (DOPMATOM KHUTH IPOLEMOH-
CTPUPOBATH HAAJIEIKAIYI0 00PabOTKY OIIMOOK B KaXKIOM IIPU-
Mepe KoJa He IPeACTaBJIseTCs BOBMOXKHEIM. Beib B aTOM Ciry-
vae Ko 00paboTKU OMInO0K, He OTHOCAIIUNCS HeIloCPeCTBeH-
HO K PacCMaTpPUBAaeMbIM IPUMEPaM, 3aHsJI 6B HEMAJIO CTPAHUT]
KHUT'Y, KOJIMYECTBO KOTOPBIX OrPAHUYEHO.

BoabmuHCTBO OIMING0K, KOTOPBIE MOTYT OBITH OOHADYKe-
HBI BO BpeMsI BBINIOJIHEHUSI, BOSHUKAIOT B PYHKI[UU UJIN Me-
TOJie, BBI3BIBAIOIIUX APyrue MYHKIUN UJIU METOABI C Hexell-
CTBUTEJHLHBIMU BXOAHBIMU 3HAUeHUAMMU. Haumydmuii cnocod
00paboTKYU TaKUX OINOOK B 3HAUUTEIHHOI CTEIIEHU OIIPeIesIs-
eTCs BO3MOYKHOCTAMM A3bIKa IporpaMmMupoBanmsi. Hanpuwmep,
B si3bIKe Erlang me moomipsieTcst Tak HasdbIBaeMoe “6e3omnacHoe”
mporpaMMupOBaHNe Ha MOAYJIbLHOM ypoBHe. Eciu Mmogynb Ha-
XOJUTCS B HEOIIPEJEJIEHHOM COCTOSHUU, €T0 CJIeLyeT YHUUTO-
JKUTh U CO3JATh HOBBIM ero BapuaHT. B A3bike C moolpsaeTcs
IPOBEPKAa JOCTOBEPHOCTH KAaYKJOT0 BXOAHOTO 3HAUEHUS U I10-
cjemyolias MPOBEPKAa KasKJOr0 BO3BPAIAeMOro 3HAUEHUS.
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B aswike Java 06paboTKy OMIMO0K MOKHO OTCPOUYUTE, UCIIOIb-
3yd ucKJaouenus. A B asbikax Lisp u Smalltalk npegocrasis-
eTCsA BO3MOJKHOCTb NHCIEKTAPOBATH CTEK DU BOSHUKHOBEHUU
OIINOOK M AWHAMHUYECKU HCIPABIATL KOM, MAIOIIUI Helpa-
BHJIbBHOE BXOJHO€E 3HAUYEHHUE.

B sTom oTHoterunn a3bik Objective-C 3aHmMaeT mpoMesxy-
TOUHOE ToJ0KeHue rae-To mexxay C u Java. OgHu omnoKy JIyd-
e 00pabaThIBATHL KaK MOYKHO OJIMIKEe K MOMEHTY X BOSHUKHOBE-
HUSA, TOTAA KaK APYTHE MOTYT OBITH 00paboTaHbI BEIIAUell C000-
IeHUH 00 UX IPUYKHE C ITOCIEAYIOITIM BIXOA0M 13 IIPOr'PAMMBbI.

Emie Bo Bpemena NeXT B Objective-C mpumenaauch Takue
cpeacTBa 00paboOTKU OMINOOK, KaK UCKIIOYeHUS, HO OHU [eli-
CTBOBAJIN JIUIIb KAaK UCKJIIOUEHHUA B IPYTI'UX COBPEMEHHbBIX A3bI-
KaXx IIporpaMMupoBaHusa. A mocKoJabKy A3bIK Objective-C aB-
asgerca HagMHOMKecTBOM C, TO B HEM MOJIEPIKUBAIOTCA BCE
¢dopMBbI coobITIeHUA 00 OIMMOKax, focTymHbIe B C.

OTnnumAa B 06paboTKe NCKIIOUEHUTA
BO BpeMsA BbINOJIHEHUA

PeanuzoBaTh 00pabOTKY WCKJIIOUEHUHN SI3BIKOBBIMU CPEJI-
CTBaMM He TaK-TO MpocTo. ['eHepupysa UCKIOUEHNE, IIPUXOLUT-
cA pa3BOpPAYMBATH KaKIbIN CTEKOBBHIN (hpeliM B IIPOMEKYTKE
MeXKIy MOMEHTaMU MreHePUPOBAHUS U IIePeXBaTa UCKJIIOUEeHUS.
ITOr0 MOKHO JOOUTHCA HECKOJbKUMU criocobamu. Eciiu B A3bI-
Ke Bpoze Smalltalk numerorcsa cpencTBa JJid MHTPOCHEKIIUH CTe-
Ka, TO ceJaTh 9T0 OyJeT HeTPYyAHO. [{0CTaTOYHO IPOCMOTPETH
B MCKJIIOUEHWY KayKbIN CTEKOBBIN (DpeiiM 1 Pa3BepHYTH €ro.

B Java u momo0HBIX S3BIKAX MPOrPAMMHUDPOBAHUSA TAKOMR
c110c00 00BIUHO pean3yeTcsa BO3BPATOM ABYX 3HaUeHUi. B Tu-
OUYHON BUPTYaJbHOU MaIllnHe Java OJUH PerucTp pe3epBu-
pyeTcd Jia Bo3BpaTa o0beKTa MCKJIoueHUA. Ilocae KaikIo-
ro BBI30BA BUPTYyaJbHAS MAIIMHA Java IIPOBEPSIeT, COAEPIKUAT
JIM 9TOT PETUCTP HYJIb, & UHAYE BHIOJHAET YCJIOBHBIH ITepexo]
K Koay o0paboTKU UCKJIIOUEHHI.
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PeanuszoBaTh HeuTo mogo6HOe B Objective-C HeBO3M0OXKHO, O-
CKOJIBKY IIPUXOAUTCS B3aMMOIEMCTBOBATE C A3LIKOBLIMU CPE.I-
crBamu C. HekoTophie cTeKoBbIe (DPeiiMbI B IPOMEIKYTKE MEKIY
MOMEHTaMU FreHePUPOBAHNS U [lepPeXBaTa UCKIIOUEHUS MOT'YT OT-
HOCHUTBCSA K Koy C, 1 ITI03TOMY BPS JI MOXKHO OKUIATh, YTO BECh
kox C B cucreme Oy/aeT BUIOM3MEHEH JJIsI BO3BpATa JPYIroro 3Ha-
YEHHS B TOM CJIydae, ecJIr OyJeT CreHeprMpPOBaHO NCKIIOUEHNE.

Hpyroii crtocob mpeacTaBisgeT coboit HeUTO, TOJ06HOE CMPYK-
mypHoil o6pabomke uckawuenuii (SEH), BHegpEHHOIT KOpPIIOPA-
mueit Microsoft, rae cBA3HBINA CIMCOK aAPECOB KOAA OYUCTKHU I10-
MeIIaeTCAd B CTEK M M3BJIEKAETCSA U3 HEro IPU BXOJEe W BBIXOIe
13 0JI0KOB 00pabOTKM MCKJIIOUEeHUI cooTBeTcTBeHHO. Korza re-
HepUpPYeTCcs: NCKIIUYEHEe, STOT CTeK MCIO0JIb3yeTCA AJIsI IIONCKA
¥ BBITIOJIHEHUA KOJA OUMCTKY U 6€3yCJIOBHOTO IIepexoa K 6e30-
IMO0YHOMY MECTY B cTeKe. Takoii crmocob 00padoTKM UCKJIIOUe-
HUIT MOXKHO, KOHEUHO, opranusosath u B Objective-C, mo, K co-
JKaJIEHUI0, CJIUIIKOM JOPOTo¥ IeHOoM. Bens ansa sToro morpe-
60BaJIOCH OBbI BHITIOJHATH HEKOTOPBIM KO IIPU Ka'KAOM BXOIe
¥ BBIXOJZie 13 6JIOKa 00pabOTKU MCKJIIOUEHN!, a 3aTeM U JOIOJI-
HUTEJIbHBIN KO/ IPU FreHePUPOBAHUY UCKIIOUCHU.

B cocraB C BxomuT mapa (PyHKIUil, IPU BBI30BE KOTOPBIX
MOJKHO peajin30BaTh HEUTO, IIOZ00HOE PasBOPAuUMBAHUIO CTe-
Ka. Tak, npu BeI3oBe Qyuxmuu setjmp() coxpamsercs comep-
sxuMoe TeKyIux peructpos 1111, BKIItOUas CTEK U yKasaTeIu Ha
ero dpeiimel, a mpu Ber3oBe GyuKmun 1ongjmp () oxHu nepesarpy-
JKaIOTCA. B MTOre CTEK yCTAaHABJIMBAETCS B TO COCTOSHUE, B KO-
TOPOM OH HAXOAWJICA IpH BbI3ose Gyukmuu setjmp (). MmenHo
TaKuUM 06Pa30M UCKJIIOUEHUS 10 TPAAUIIUY U PEATN30BLIBAINCH
B Objective-C.

HerpynaHo cebe mpeacTaBUTh, YTO TaKOI cI10co0 00paboTKu
omunboK OBLI JajeK OT neasia. B HeM He HOAJePIXUBAIOCh BhI-
MOJIHeHNE AeHACTBUM 10 OUNCTKE B IIPOMEKYTOUHBIX CTEKOBBIX
dpeiimax. Tak, eciu Kox Objective-C BuisbiBasics us koga C++,
OTKyZa BBI3bIBaJICA CHOBa Kox Objective-C, To m3 xoga C++
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MIPUXOAUIOCH BBIBBIBATH PyHKIMIO 1longjmp (), uTo0sI mpesoT-
BPATUTH BBHIMIOJIHEHNE B HEM JeCTPYKTOPOB.

CoBmecTuMas ¢ a3bIKOM C++ 06paboTKa UCKJIIOUEHUI ObLIa
BHeApeHa B guHamuuecKyio oudanoreky GNU ere B 2004 roxmy.
Kaxpas QyHKINA, CKOMININPOBAHHAS B 9TOM PEXKIMe HEe3aBU-
CHMO OT MCXOJHOT0 A3bIKa, SKcrmopTupoBasa B hopmare DWARF
OTJIaZIOUHbIE JaHHbIE, OMMCHLIBABIIINE PACIIOJOMKEHNE CTEKOBO-
ro (hpeiimMa 1 IOPSIOK ero pasBopaunBauusd. Takoii crrocob saua-
CTYIO HAa3bIBAETCs 6€33ampamHuoil 00pabomroil UCKII0YeHULL, TIO-
CKOJIbKY OH He HAJIaraeT BO BPeMs BBIMTOJIHEHUS HUKAKUX JOI0JI-
HUTEJBHBIX 3aTPAT HAa KOJ, B KOTOPOM 00pab0TKAa MCKJIIOYEHMH
He puMeHseTcs. Ecau ckomnuiaupoBaTts Kof C B 9TOM pesKuMe,
IBOMYHAS €ro (DOPMa OKAXKeTCA HEMHOI'0 00JIbIIIe, IIOCKOJIBKY OHA
OyIeT comepKaTh JOIOJHUTEIbHBIE CBeIeHUS O Pa3BePThIBAHUY
CTeKOBOro (peiiMa, HO 9TH CBEJeHUS He IOAKAUYMBAIOTCA B Ia-
MATh, €CJIN UCKJIIOUeHne He reHepupyercs B Koje C.

ITpu Takoi nogaepsKKe NOSABUIACH BOBMOXKHOCTD BBIIIOJIHATD
Kox ouncTku B C++, Koraa uckatouenvie Objective-C remepuposa-
JIOCh B CTEKOBBIX (ppetimax C++, u Haobopor. Kpome Toro, nossu-
JIaCh BO3MOYKHOCTB PDETMCTPUPOBATH KO ouncTKY B C, MCIIOJIB3Y S
pacmmpenue __attribute__((cTeanup)) xommuastopa GCC.

VoomMsAaHyTbHIE BBINIE U3MEHEHUA ObIIN IPUHATHI B KOMIIA-
Huu Apple npu paspaboTke 64-paspAgHOro BapuaHTa JUHAMU-
YecKo# 6MOGJMOTeKr. ITO IPUBEJIO K 3HAUUTETbHBIM U3MeHe-
HUAM XapaKTEePUCTUK 00PabOTKY MCKJIIOUEHU B OTHOIIIEHUH
HIpOoU3BOAUTENbHOCTH. B uacTHOCTH, oOpallieHre K obJacTu
TaMATH I 00pabOTKM MCKJIIOUYEHUH ¢ IOMOIIbI0 (PYHKITHUI
setjmp() u Tongjmp () okasanock Gojiee 3aTPATHBIM, IIOCKOJIb-
Ky TpeboBajio coxpaHeHus Bcex peructpos IIII, HO camo uc-
KJIIOUeHHEe TeHepUpPOBAJIOCh JOBOJBHO ObicTpo. TeM He MeHee
nono0Hass 00paboTKa MCKJIIOUEeHNH OblIa He6e30IacHOI, U II0-
9TOMY B JOKYMEHTAIIUU PEKOMEHI0BAIOCH, KaK IIPAaBUJIO, IIpe-
JKJIeBPEMEHHOe 3aBepIlleHre IPOrpaMMbl II0Cje IepexBara uc-
KaoueHus. Takum 06pasoM, NCKJIIOYEHUSIMU CJIeL0BAJIO II0JIb-
30BATHCA [JIs UBAIIHOIO HANOJOBUHY IIPEXKIEBPEMEHHOI'O
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3aBePIIIEeHUA IIPOorpaMmbl, €CJIU TOJIBKO OHU He IIepeXBaThIBa-
JINCH OUeHb OJIN3KO K MOMEHTY UX M'eHepUPOBAHUS.

ITpu GessarpaTHOIT 00pabOTKE WCKJIIOUEHUH AJIA BXOZA
B GJIOK, 00pabaThIBAIOIIUIT UCKJIIOUEHNE, He TpeOyeTca HUKa-
KHX 3aTpaT, TOr[a KaK TeHePUPOBAHTE UCKIIOUEHUS 00XOLUT-
csA OYeHbBb JIOPOro U K TOMY Ke He6e30ImacHo. OTO 03HAYAET, UTO
610xu @try MOKHO BBECTH B KO IIPUKJIAJHOM IPOTPaMMBI, HE
3aMe/JIsAs ee BBINOJHEHNE, a TeHepUPOBaTh UCKJIIOUYEHUS JINIIh
IIPY BOBHUKHOBEHUNU COBEPIIIEHHO NCKJIIOUNTEJIbHBIX cnfryaunﬁ.

Ecuu ke TpebyeTcsa cO0IIOCTH COBMECTUMOCTS € 32-pas3ps-
HBIM BapHUaHTOM TOH »Ke caMO¥ AUHaAMUYECKOUN OMOJINOTEKH! OT
KommaHuu Apple, To peKOMEHAyeTCA MO-IIPesKHeMy n30eraTh
UCKJIIOUueHnii. Beab oHU HajlaraioT HeMaJible U3JePIKKU, eCJIu
B KOJle ITPOTPaMMBI YaCTO UCIIOJIb3yI0TCA 6I0KM @try.

Ha sametky

O6pabatbiBas UCKNIOYEHNA B CTAPOM CTUSIE, HY>KHO cObntoaaTb 0cobyto
AKKYpaTHOCTb, 06bABNAA Kak volatile niobble nepemeHHble 3K3emnna-
pa, KoTopble AOMKHbI ObITb AOCTYMHbI MOCNE NepexBaTa UCKIIUYEHUs.
B npoTuBHOM Ciyyae OHM MOTYT 6bITb BOCCTAHOBNEHDI C TEMUW 3HAYEHUA-
MU, KOTOpblEe OHU cofiepKani Npu Bbi3oBe dyHKummM setjmp ().

leHeprpoBaHue 1 NepexBaT UCKIIOYEHNIA

6 NSArray *array = [NSArray array];

7 @try

8 {

9 [array objectAtIndex: 0];

10 1}

11 @catch (NSException *e)

12 {

13 NSLog(@"Caught exception %@", e);
14 3}

Mpumep koma 13 daiina exception.m
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B ycrapesmiem xome Objective-C mosxHO, cKOpee Bcero, 00-
HapyXKUTh 0JOKM, HaumHAIOMIECa ¢ MeTK1 NS_DURING. ITo
cTapble MAaKPOKOMAH/bBI, OIPEeIeIABIINE TOPALOK 06paboTKYU
nckaoueHui B cruiie Gpyuxkuun setjmp(). A B HOBBIX Bepcu-
ax cpeasl Foundation oru onpegesieHs! B 3aroI0BOYHOM (haiiie
NSExcept'i on.h, 4TO6BI UCIIOIBL30BATh B HUX HOBLIE KJIIUEBbIe
cJ0Ba i 00pabOTKU UCKJIIOUEHUT .

Ha sTu cTapsie MaKpOKOMaHALI HAKJIAABIBAIOTCS JBA OT'pa-
HUYEHUA, XOTSI OHU U IPUMEHAIOTCA B KauecTBe 000J0UEK,
B KOTODBIE 3aKJII0UAIOTCA HOBBIE KJIIOUEBHIE CJI0Ba. Bo-TIepBHIX,
OHU TO3BOJISIOT IEPEXBATHIBATH TOJBKO HCKJIIOUEHUWSA TUIA
NSException. Y1 BO-BTOPBIX, ¥ HUX OTCYTCTBYET 9KBUBAJIEHT
610ka @finally, Bo3BpaIaoIIero Koa OYNCTKY 1 IIPOJOJIKA-
IOII[ETO PA3BOPAUYMBAHUE CTEKA, XOTA 3TOT IPOIECC MOKHO ChI-
MUTHPOBATh, CHAUAJIa IePeXBaTUB UCKJIIOUeHNEe U 3aTeM CreHe-
PHUPOBAB €To ellle pas.

ITonp3oBaThCA ATMUMUM MAaKPOKOMAaHZAMU OBIIO Kpaii-
He HeynoOuo. Tak, ana BosBpara us 6;ioka NS_DURING mpwu-
IIJIOCH OBI BRIBLIBATH MaKPOKOMAaHAY NS_VALUERETURN mm NS_
VOIDRETURN, 4TOOBI HEIIPEMEHHO YAAJIUTH KOJ OUMCTKU U3 CTe-
Ka 00paboTKU UCKJIIOYEeHUH.

67 #define NS_DURING @try {

68 #define NS_HANDLER } @catch (NSException *
TocalException) {

69 #define NS_ENDHANDLER }

70 #define NS_VALUERETURN(v,t) return (v)

71 #define NS_VOIDRETURN  return

Mpumep kopa u3 paiina NSException.h

Hpyine Ko 06paboTKY MCKJIIOUEHUN B 3HAUUTEIBHO 0OJIb-
IIell CTemeH! MOXO0K Ha aHAJOTMUYHBIN Ko B Java uam C++.
Ho u Ha Hero HaKJaAbIBaeTcs P orpaHUYeHuii. B yacTHO-
CTU, TeHEePUPOBaHUE APYTUX 00HEKTOB MCKJIIUYEHUI, KpoMe
NSException, momyckaercs, HO He moageps;xkusaerca. B Mac OS X
9TO O0'BSCHAETCS TEM, UTO O0'BEKT UCKJIIOUEHUS reHepPUpPyeTcs
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B TOM CJydYae, eCJI OH CKOMIUJINPOBAH BMECTE C YCTapeBIIEH
IUHAMUYECKOH 61OIMOTEeKOI, a IePeXBATUTH €T0 MOYKHO C II0-
MOIIBIO CTapoil MakpoKoMaHAbl NS_HANDLER, o:KkumaroIeit mo-
JIy4eHHUsA sK3eMILIsapa Tuma NSException. CpeacreamMu quHa-
muueckoi 6udanorexu GCC, Ho He GNUstep, BmosiHe BO3MOK-
HO CT€HEPUPOBATDH 9K3EMILJIAP TOTO KJIACCa, KOTOPBIH He ObLI
HaAJIeKaIuM 00pasoM 3aperucTpPUPOBaH B TaKOi1 6uOIMOTEKE,
YTO, CKOPEee BCETO, IPUBEET K aBapUITHOMY cOOI0 Pa3BEPTHI-
BaroIei 6ubamoreku. A reHepUPOBaHNE HEOOHEKTHBIX TUIIOB
JaHHBIX BOOOIIe He IO IeP/KNBAETCs.

CaMbI#l JTydIuil crrocob CcreHepupoBaTh MCKJIIOUEHNE II0-
MIPE’KHEMY COCTOUT B TOM, YTOOBI OTIIPABUTE COOBII[eHE - raise
9K3eMILIAPY KJacca NSException. s remepupoBaHus mpo-
U3BOJIBHOTO 00'EKTa MCKJIIOUEHNA MOMKHO TaKiKe BOCIIOJIB30-
BaThCA KJIIOUEBBIM cJ10BoM @throw, HO He cTOUT 0COGEHHO YAUB-
JSATHCA, €CJAU TaKOoM cIocob OKakeTcsAa HepaboTOCIIOCOOHBIM.
Ecau xe BBI mosp3yeTech quHaMUUecKoit 6ubanorekoit GNU
WJIV COBPEMEHHOU Bepcuell AUHAMUYECKOH OMOGJIMOTEKUN OT
rKomnanuu Apple, To faHHBIN CITOCOO MOKET OKa3aThCA BIIOJ-
He paboTOCIIOCOOHBIM, XOTS COOTBETCTBYIONUIUI KOJ He MOAJIe-
JKHUT IIOJTHOILIEHHOMY TECTHUPOBAHUIO.

MpumeHeHVe 06EKTOB NCKNIOYEHNIA

5 [NSException raise: NSGenericException
6 format: @"This is an example"];

Mpumep koaa u3 ¢aiina throwexception.m

Kiace NSException cayKut 1A peaausanuu cTeka 0yde-
poB ¢ BerzoBamMu pyuKuu 1ongjmp () u 6e3ycaI0BHOrO Iepexo-
a K BepIINHE CTeKe, KOI'Za B 9TOM BO3HUKAET IMOTPEOHOCTS.
Teneps pasBopaurBaHUe CTEKA IOJHOCTHIO BBIIIOJIHIETCSA CPe/-
CTBAMU JUHAMUYECKUX U Pa3BOPAUYMBAIOIINX OUOINOTEK, TeM
He MeHee Kjiacc NSEXception mo-mpexHeMy CAYKUAT OJIA UH-
KalCyJAIUN UCKIIOUeHUH .
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HckaoueHNa MOYKHO Pa3feIUTh Ha TPU COCTABJIAIOIINE:
WMs, ONMCAHUEe MPUYUHEI U CJI0BAPh HOJb30BATEIbCKUX TAH-
HBIX. IMs TpeAcTaBasAeT co00i OHO3HAUHBIN UIEeHTU(MUKATOPD
THUNA UCKJIIUEHUA B BUJe CUMBOJIbHOI cTpoKu. Ho uare Bce-
TO IJISI DTOM IIeJIN CAYIKUT CHUMBOJIMYECKAA KOHCTAHTA BPOJIe
NSRangeException, uTo maeT BO3MOKHOCTb CDABHUBATH yKa-
3aTeJIV II0 MMEeHU UCKJIIOUEeHUA IIPU eT0 IIepexBare.

OnucaHue MPUYNHBLI UCKJIIOUEHNUA OOBIYHO IIPEACTABJICHO
B ynobountaemoM Buje. Kak mpaBuiio, OHO UCITOIb3YeTCs JUIIh
B LIEJISAX OTJIAAKHU, ¥ IIO3TOMY €ro JIOKAJIN3aIusa Heo0a3aTeIbHA.
Bens BarKHEe IOHATH, YTO MMEHHO IIPOUBOIILTIO, a He KaKue Jeli-
CTBUSA IOJIb30BaTeJell K aToMy IpuBesiu. VI HaKOHeIl, CJI0Baphb
MOJIL30BATEIbCKUX JAHHBIX OTHOCHUTCS K THUIy NSDictionary
U COAEPIKUT pAx map “kiaou—s3HaueHume”. Comep:KuMoe 3TOT0
CJIOBAPS MOJIHOCTBIO OIPEEeIsIeTC KOJAOM, FeHePUPYIOIIUM 1C-
KJIIOUeHUe, XOTs B OOJILIIINHCTBE METOIOB, T€HEPUPYIOIINX MC-
KJIIOUEHUA, JOKYMEHTUPYETCS TO, UTO JOJIKHO OBITH ITIOMEIIIEHO
B CJIOBApH MOJIb30BATEIbCKUX JAHHBIX.

C moMoIIbi0 MOoL0GHOTO CJI0BapA MOKHO IepegaBaTh IIpo-
M3BOJIbHBIE CBeJeHUsA BCAKHUHM pas, Korga ImepexBaThIBaeT-
CA UCKJIIOUEeHNEe. A IIOCKOJILKY 9TO CJI0OBAPb, TO B HETO MOXKHO
BIIOCJIEICTBUYU MO0ABUTH PAMA AOIOJHUTEJIbHBIX Hap “KJI0U—
3HaueHUe”, He HapyIlas ABOUYHYIO COBMECTUMOCTD C CYIIIe-
CTBYIOIIIM KOJOM.

ATO OOUWH W3 TeX CJAydYaeB, KOTJa MPUHATO MMOJb30BATH-
cA HeM3MeHAeMBIM cjoBapeM tuma NSDictionary, a He
NSMutableDictionary, moCcKOIbKY B KOZe, IIepeXBaThIBA-
I0IlleM WCKJIIOUeHNe, He MPeAIojaraeTcs BHeCceHUe M3MeHe-
HUil B c10Baph. [Jid coO3HaHNA HEM3MEHAEMOTO CJI0BapPs OJHO-
KPATHOTO IPUMEHEHU 3aUaCTYI0 UCI0JIb3yeTCA KOHCTPYKTOD
+dictionarywithvaluesAndKeys: kmacca NSDictionary, eciu
CJIOBaph MIPUCOEUHAETCA K TeHePUPYEeMOMY UCKJIIOUEHUIO.

B mocmegaux Bepcuax Mac OS X 00BeKT HCKJIIOUE-
HUSA CONEPIKUT TaKKe OIMOJHUTEJIbHbIE CBEJEeHUSA, I10JIe3-
HBIE AJIA 1eiedl oTyiaaku. Tak, eciu OTPaBUTh €My COOOIIeHe
-callstackrReturnAddresses, To B oTBeT OyeT IIOJIyYEH MACCUB
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Tuna NSArray, cogepsaiuii ykasaresu Tumna NSNumber ua agpeca
BO3BpAaTa 13 BcexX (DYHKIUI B CTeKe. ITO He OUeHb YI00HO, XOTs B
Bepcuu Mac OS X 10.6 6b11 BHeaper meTox -callStackSymbols.
OH Bo3BpaIaeT uMeHa BcexX GYHKINN UJIN METOLOB, COXPaHEeH-
HBIX B CTEKe [IPY I'eHePUPOBAHNY UCKJIIOUEHUSA.

ITOT MOCJEIHUNA MeTO IIPUMeHAETCS B 00paboTUYnKe HEe00-
pabaTbIBaeMbIX HCKJIIOUEHUI, KOTOPBIN BBIBHIBAETCA BCAKUI
pas, Korjga pasBopauMBaHUe UCKJIIOUEHNs He IePeXBaThIBAeT-
cs1, 4TOOBI BEIBECTH TPACCUPOBKY CTEKA IIPEYK/Ie YeM BBIIIOJIHE-
HHe IPOrpaMMBbI 6yeT IpexaeBpeMeHHO 3aBepIiieHo. Bmecto
3TOT0 06PabOTUMKA MOYKETe BOCTIOIb30BaThCcA MYHKI[MEH NSSe
tUncaughtExceptionHandler (), uTo6sl peasn3oBaTh CBOM aJI-
roputM o6paboTKu HeoOpabaThIBaeMbIX HCKJIKOUeHui. Eciau
Y Bac ©MeeTcs MeXaHu3M COOOIeHus 00 OITMOKAaX, TO BO3MOIK-
HOCTBb 00pPaTHOU TPACCUPOBKY COOBITHUI, HAUNHASA ¢ HE0Opaho-
TAHHOTO UCKJIOUEHU, MOKeT 0Ka3aThCA OUeHb IT0JIE3HOH.

MprnmeHeHne eguHON MoAENN UCKTIOYEHUI
5 try {
6 @throw @"An exception!";
7 } catch (int a) {
8 NSLog(@"Caught: %d", a);
9 } catch (id exception) {
10 NSLog(@"caught: %@", exception);
1 3}

Mpumep koga 13 daina tryCatch.mm

B nepsoix peanusanusax Objective-C++ momenn uckiaoue-
auii Objective-C u C++ OBLIN COBEPIIEHHO PA3SHLIMU U HECO-
BMeCcTUMBIMU. B uacTHOCTHU, MCcKIoueHusA C++ MOKHO GBLIO
reHepupoBaTh B 6;10Ke throw u mepexsarsiBaTh B 6;10Ke catch,
a uckawouenusa Objective-C++ — reHepupoBaTh B olepaTope
@throw u mepexsaTeIBaTh B onepaTtope @catch. O6a crmocoba 06-
PaboOTKY MCKJIIOUEHUH MOKHO OBLIO MOIePEeMEHHO UCII0Ib30-
BaTh B KOJle IPUKJIAAHOM MPOTrpaMMbl, HO HEe B TOM JKe caMoii
GYyHKIUY 1 He I 06pabOTKY OLHOTO U TOTO JKe UCKJIIOUeHUs.
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B mocaenyromux peanusanusax Objective-C++ mania mpu-
MEeHEeHe efrHasi MO/ieJib ucKJIoueHni. Oneparop catch ¢ rumom
mauHbIX Objective-C mo3BoisieT mepexBaTbIBaTh 00'EKTHI, MeHe-
pupyembie B omeparope @throw. Aumanornuno omeparop throw
¢ tuniom gauHbIX Objective-C mosBoisieT reHepupoBaTh NCKJIIIO-
yeHue, KOTOPOe MOXKeT ObITh IepexBaueHo B omeparope @catch.

ITpocreitmuit cayuait Takoit 06pabOTKM MCKJIIOUEHUI Je-
MOHCTPHUPYeTCA B IIPUMepe KOoJa, IPUBEAEHHOM B HAYaJle 3TO-
ro pasaena. Ho crapsre KomnuaaTopsl Objective-C++ oTkaxyT-
¢ KOMIIUJINPOBATE TAKOIH KO/, I09TOMY HYKHO IIPOBEPUTD, IO/~
IEP’KUBAETCA JIU eINHAA MOJEJb UCKIIOUeHUH B 1IeJIEBOI cpefie
HUCIOJIHEHUA.

YnpaBneHuve namaTbio Npu o6paboTke
NCKNIOYeHNn

12 1id pool = [NSAutoreleasePool new];
13 1id array = [NSArray new];

14 @try

15

16 throw(array) ;
17 }

18 @catch (id e)
19 {

20 NSLog(@"Caught exception %@", e);
21 e = [e retain];
22 [pool drain];

23 [e autorelease];
24 pool = nil;

25 @throw;

26 }

27 @finally

28 {

29 [array release];
30 [pool drain];

31 }

Mpumep kofa n3 parina releaseexcept.m
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ITpu 06paboTKe MCKJIIOUEHUH yIpaBJieHUE NaMATHIO He-
MHOTO ycaoxkHsAeTca. Eciiu B Hauaie MeTOa CO34aeTCsI HOBBIM
00BEKT, a B KOHIle O0BLEKT OCBOOOKAAeTCs U3 HaMATH, TO BO
BHUMAaHUeE HeOﬁXO].'[I/IMO IPUHUMATh, YTO MCKJIIOYEHUA IIPEa-
CTaBJIAIOT COO0M TOHKO 3aMaCKMPOBAHHEBIE HEJIOKAJIbHBIE OIe-
paTopsl 6€3yCIOBHOTO MEPEX0/a M UTO BOZMOKHEI CAMBbIE Pas-
HbIEe ITyTH BO3BpaTa us MeTona. Kakaplii BI30B QYHKIIUY WU
KasKJas OTIIPaBKa COOOIIEeHUsS CTAHOBUTCS IOTEHIIMAJIbLHBIM
myTeM BO3BpaTa.

B KauecTBe MPOCTOrO BLIXOA U3 ITOTO MOJIOKEHU JOCTa-
TouHO BBecTH 60K @finally B Konie 610ka @try. Kox B 6510-
ke @finally 6yzer BeimosHeH B 1000M ciydae: OyAb TO IIO 3a-
BepireHnu 6j0Ka @try mim B pe3ybTaTe reHEPUPOBAHUS KC-
KJIIOUEHU.

E1ie ogHO 3aTpyqHEeHMNe, CBA3aHHOE ¢ 00Pa0OTKOM MCKJIIO-
4YeHUU, MOXKeT BOBHUKHYTH IIPU IIOBTOPHOM I'eHePUPOBAHUU
00beKTa UCKJIoUeHUsA. Kak mpaBuio, 00beKThI UCKJIIOUeHU
OCBODOOJKIAIOTCA M3 IMAMATHA ABTOMATHYECKM. JTO O3HAUAET,
YTO IPU YIPABJIEHUU IaMATHIO BPYUYHYIO OHU OYAYT yAAJIEHBI
BMECTE C aBTOMATUUYECKU 0CBOOOIKJAEMBIM IIYJIOM.

B GosibImeii yacTu Koja 9TO He JOJIKHO BBI3BATH HUKAKUX 3a-
TpyAHEeHUI. ABTOMaTU4YeCKH OCBOOOIKIaeMblIil ITyJI, Uallle Bce-
TO MCIIOJIb3YEMBINA K KOJIe IIPUKJIAJHBIX IPOTPAMM, COXPaHIET-
Cs Ha BpeMsI JeCTBUA INKJIa NCIIoaHeHnsa. Ho unoraa TpeGyer-
cs co3aTh COOCTBEHHBII aBTOMATUYECKN OCBOOOYK A€ MBI ITYJI.

Eciu mepeHecTn yajleHne aBTOMATUYECKH OCBOOOKIAE€MO-
ro myza B 6iok @finally, uro KaskeTcs, HA IepPBLIA B3IJIAL,
OUEBHUIHBIM PEIIIeHNEM, TO BOSHUKHET CJeLYIOIee 3aTPyAHe-
HUe: 00BbeKT MCKJIIOUeHUA Oy[eT yaajieH IIPU pasBopaumBa-
HUY TEKYIIero CTEKOBOro (peiimMa, a CIAEAYIOIIUA BBEPX IO
CTEeKy (ppeiim, cKOpee Bcero, pa3pymurca. B uTore npousoii-
IeT pa3bIMEeHOBaHNE IMIOBUCIIIErO YKa3aTeJid IIPU IIOIIBITKE BbI-
SABUTH THUII NCKJIIOUEHUsI. Bo n3besxaHue 3TOro caeayeT Hempe-
MEHHO COXPAHUTh O0BEKT NCKJIIOUCHN, IIPEKIe YeM YAAILATH
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aBTOMATUYECKU OCBOOOKIAEMBII IIyJI, a B JaJbHEHIIIEM 0CBO-
0OAWTH €T0 aBTOMATUUECKU U3 MaMATU. ITO OAHA U3 Te€X IPHU-
YWH, I0 KOTOPBEIM BOOOIIe HE PeKOMEHAYETCA TeHepUPOBaTH
HUKaKUX UCKJIOUYEeHUM, Kpome o0beKTa Tuma NSException.
Ecau 'xe mocieroBaTh peKOMeHAAIUAM, KOTOPHIE JAIOTCA II0
9TOMY IIOBOJY B fOKyMeHTanuu Ha Bepcuio Objective-C oT Kom-
naauu Apple, TO B KOHEUHOM WTOTe IMOJYUUTCA KOJ[, CIIOCO0-
HBIM IPaBUIBHO 00pabaThIBATh TOJHKO O0BEKTHI MCKIIOUEHMH
Tuna NSEXception u mpexgeBpeMeHHO PaspyIIAIINA 00beK-
THI JIIOOOTO APYTOTO TUIIA.

Ha sameTtKy

B Java NCKNIOYeHVAMMN MOXKHO NONb30BaTLCA U KaK JIOKasibHbIM onepaTo-
pom 6e3ycnioBHOrO Nepexofa, reHepupys 1 nepexsaTbiBas UCKIIOUYeHNe
B O[IHOM ¥ TOM € MEeTOZAe, XOTA 3TO U JOBOJIbHO HEOObIUHBbI cnocob co-
o6WKTb BETBb KOAA BUPTYasibHON MaLwmnHe. Heuto nogo6Hoe BO3MOXHO
1 B Objective-C, xoTa 1 coBeplueHHO HeaddeKTNBHO. B 3TOM cnyyae one-
patop @throw() Bbi3oBeT ¢yHKUUo objc_exception_throw(), a Ta,
B CBOIO ouepeab, — GYHKLMIO U3 pa3BopaumBaloLLei 6ubnnoteku.

B utore gaHHble dopmata DWARF 6yayT npounTaHbl ANA CTeKoBoro dpen-
Ma 1 NPon30MAET Bbi30B ngeHTudnumpyowen dpyHkuun Objective-C. 3Ta
dyHKUMA fanee npoynTaeT JONONHUTENbHbIE AaHHble popmaTa DWARF,
CPaBHUT KNACC NCKIIOYEHNA C KITAaCCOM B O/I0Ke nepexBaTta UCKIYeHWs,
a 3aTeM YCTaHOBWT yKa3aTeslb KOMaHf Ha afipec onepaTtopa nepexsara.

MonyueHHbI pe3ynbTaT bygeT npeobpasoBaH BMPTYanbHON MalUMHON
Java B 6e3ycnoBHbIi Nepexof K 650Ky nepexsaTta mcknodeHus. Ecnm
nocnegoBatb 3Tomy WabnoHy B Objective-C, To HEO6X0AMMO BOCMONb-
30BaTbcA focTynHbiM B C onepatopom goto. Ho genatb 3T0ro, Kak npa-
BWJIO, HE PeKOMeHAYeTCs, a Jlyylle NMoncKaTb MHOe pelleHne, He Hapy-
WwatoLlee NPYHUMMbI CTPYKTYPHOFO NPOrpaMMrpoBaHus.

HOast Toro uTo6BI MPAaBUJIBLHO PeaJn30BaTh 00pabOTKY mc-
KJIIOUEHU MOL00HBIM CIIOCO00M, IIOTPedyeTcsa YHUBEePCATbHBIHA
omepatop @catch ¢ ykasaresem tuna id. 9ror omeparop O6yzer
mepexBaThIBATh Bee ucKaouenua Objective-C. Hamomuum, uto
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uckaoueHus C++ He OyAyT IMO-TIPEKHEMY IIepeXBaThbIBAThC
B 0JIOKe 9TOro omepaTopa, MO3TOMY JIJIsi IIOJHOM OUMCTKHU IIa-
maTu norpedyerca 610k @finally, ecau passopauuBanue ocy-
IIECTBJISIETCA C IIOMOIIBIO YYIKEPOAHOTO UCKJIIOUeHus. B 610-
Ke @catch MoXHO yCTaHOBUTE 3HAUEHVE YKA3aTeJIA Ha aBTOMA-
THYECKHU OCBOOOKIAEMBIH IIyJI paBHBIM KOHCTAHTE Ni 1, 4TOOBI
HCKJIIOUUTH OCBOOOXKAEHVE STOTO IYJIa ABaXKIbI.

MNepepaua generaToB oWNG0K

23 NSFileManager *fm = [NSFileManager defaultManager];
24 [fm copyPath: source

25 toPath: destination

26 handler: [ErrorHandler new]];

Mpumep koga u3 daina errordelegate.m

B aseike Common Lisp umeeTtcs mousaTue 80300108156 MbLX
UCKJIOYeHUll, B OTJanYMe 00 pa3BOpauMBAOIINX UCKJIIOUEHUHN
B Objective-C, Java, C++ u mpoumnx sA3bIKax MPorpaMMKUpOBa-
HUuA. Bo30o6HOBIAEMOE MCKJIIOUEHNE He Pa3BOpauYnBaeT CTeK,
a BBITIOJIHSAET KOJ 00paboTKU UCKJIIOUEHNWH 1 3aTE€M IIPOOJIMKA -
€T BBIIOJHEHNE IPOTrPAMMEI.

IIpamoro amasora BO30OHOBJISEMBIM WCKJIOUYEHUAM
B Objective-C meT, HO MOOUTHCS CXOMHOTO PE3yJabTATa MOMK-
HO, TIepeaB MeToay Oesezam OoulUuOKU B Ka4eCTBe apryMeHTa.
ITomo6HBIM 06pa3oM IeiiCTBOBAJIM IPeKHUEe MIPUKJIaJHbIe UH-
Tep@deiicel API B kitacce NSFileHandle. B kauecTse mmocienae-
TO apryMeHTa B HUX MCIOJIb30BAJICA 00bEKT, KOTOPOMY IIOCHI-
JIAJINCH COOOIIeHU A, KOT/]a BBITTOJTHEHME OIlepallii HaTaJIKBa-
JIOCH Ha OIIPeJieJIEHHBIE TPYAHOCTH.

Mertoz, KoTOpOMY HEpenaeTcsa AeseraT OIInOKY, BO3BpAIIA-
eT JIOTU4YeCKoe 3HaueHue Tuia BOOL, yKassIBarlliee, cCjlenyeT Jiu
IPOAOJI’KUTDH BBITIOJIHEHME omepamnuu. Takoii crroco6 06paboTKu
OIITMGOK MOKHO COUETATD C PA3BOPAUNBAOIIUMY UCKIIOUEHUAMU
B KOJle IIPUKJIATHOM TPOrpaMMbl, TeHepUPY A UCKJIIOUeHUe, eCIN
JleJIeTaTy OIIMOKY He YAAJI0Ch COOIIOCTY 3aJaHHbIE YCIOBUA.
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§1, HampuMmep, BOCIIOJIB30BAJICA 3TUM INaGJIOHOM B cpefe
LanguageKit gna coobiiennusa 06 onrnékax KOMIMIAIUN U CO-
OTBETCTBYIOIINX IPeRynpe:RaeHnax. Eciu xoMomiaTop o0Ha-
PYsKUT OIIMOKY, OH BBEI30BET METOJ, B JejieraTe omnoOKu. B cran-
JIapTHOM peans3aIiuy TAaKOro crrocota 06paboTKY OITMO0K HA KOH-
COJIb IPOCTO BBIBOJUJIOCH COOOIIIEHYIE, & B APYTUX PEATM3AIUIX
BBITIOJIHSAJIOCH ITPeo0pas3oBaHue abCTPAKTHOTO CUHTAKCUUECKOTO
ZIepeBa A yCTpaHeHus omnoKu. Eciiu faHHbBIN MeTOI BO3BPATUT
JIOTUecKoe 3HaueHue YES, ToO KOMIIMJISATOD BePHETCA Haz3akl 1 0~
IIBITAETCS IIPOBEPUTH KOJ ellle pas. A ecyi BO3BPAaTUTCA JIOTHUYUE-
cKoe 3HaueHME NO, TO KOMIMJIATOP CTeHEPUPYET UCKIIOUEeHUe,
KOTOpOe OyIeT IepexBavueHo B KOJle, BBI3BABIIIEM KOMIIUIATOD.

ITuM 11a6JI0HOM CJIEAYET, KaK IIPAaBUJIO, IIOJIb30BATHCA BE3-
Ile, Te B XOJie BHIIIOJTHEHU A OEPAIINY MOKET BCTPETUTHCA UC-
mpaBuMas omudKa. B 4acTHOCTM, MM MOYKHO BOCIIOJIE30BaTh-
cdA IIpU 3arpys3Ke ofHOTO (aiiia, B KOTOPOM JeJIaeTCs CChLIKA
Ha apyroiu ¢ain. Ecau ogus s GaitoB, Ha KOTOPHIE AeIaeTCA
CCBLJIKA, OTCYTCTBYET, TO II0 YMOJTYAHUIO BEITTOTHEHNE KOJa 3a-
BepIINTCA HpekaeBpeMenHo. Ho meserat omubKy MOT OBI Ipe-
IOCTaBUTH HOBYIO BETBb KOJa AJISA €T0 MIPOJOJIKEHM A, UCIIONb-
30BaB KaKyH-HUOYAb GUKCUPOBAHHYIO TPAHCIAINIO NN BBI-
JlaB II0JIB30BATEIIO IIOACKABKY.

Bo3BpaT 3HaueHui own60K

4 - (BOOL)trySomething;
5 (id)tryToDoSomethingwithobject: (id)anobject
6 error: (NSError**)e;

Mpumep kofa 13 paiina errorReturn.m

B saspike C mpuHATO BO3BpaIllaTh HYJeBOe 3HAUEHUE IPU
YCIEITHOM 3aBepIIeHUy KOJa, a uHaye — HEeHyJeBOoe 3Haue-
Hue, obo3Havalomee cocroanne omuoku. B Objective-C ra-
KOIi mabJI0H HaIlleJl MeHee IITUPOKOe pacIpoCTpaHeHue, XOTsd
B 9TOM $SI3bIKE€ OTHOCUTEJHHO YaCTO BO3BPAIIlAeTCS JIOTUUECKOe
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3HaueHMe Tuia BOOL, 0603HaUa0Iee, HACKOJIbKO YCIEITHBIM
0Ka3aJI0Ch BHITIOJTHEHUE OIIePaIiH.

3ayacTyo BO3BpaT 3HAUEHUI OIINOOK OCYIIIECTBIAETCA Me-
TOJAMU, BUAOU3MEHAOIIMMA T€M UJIN HHBIM CIIOCOOOM IIOJIyda-
TeJb coob1eHnit. [Ipy BEI30BE TAKOTO METO/1a OH JOJI?KEH BHECTHU
KaKue-TO NU3MEeHEeHUA B 00'BEKT, HO He IIOJIYUYNUTh 3HAUEHNE, U I10-
39TOMY BO3BpalllaeMoe 3HAUEeHNe HeIb3dA NCI0JIb30BaTh B KAKUX -
HUOYIb IPYTUX IIEJIAX, KpoMe 00pabOTKY OIITHO0K.

B xauecTBe mpuMepa peasusanuy TAKOTO MIa6JI0HA MOYKET
CJIY:KUThL MeToJ, -SetProperty: forkey: us xmacca NSStream.
JMauHBI METO/ IBITAETCSA YCTAHOBUTH CBOMCTBO IIOTOKA U BO3-
BpAIIaeT JIOTUUEeCKOoe 3HaueHue YES, eciiu eMy yJacTCs 9TO Ce-
aars. Cienyer, 0IHAKO, UMETH B BULY, UTO B C 3TOT 111a6JI0H pe-
ajusyeTcd nHaUe, MOCKOJbKY UCTUHHOE 3HAUEHNE BO3BpAIlla-
eTCsI IIPU HeYAAauHOM BBIIIOJHEHUN OIEPAI[H.

MpumeHeHne Knacca NSError

6 NSError *error = nil;

7 NSStringencoding enc;

8 NSString *str = [NSString

9 stringwithContentsofFile: @"DoesNotExist"

10 usedEncoding: &enc

11 error: &error];
12 if (nil != error)

13 {

14 NSLog(@"Error: %@",

15 [error localizedDescription]);
16 }

Mpumep Kopa 13 daina nserror.m

Psan meronoB, BHeIpPEeHHBIX KoMIaHuei Apple B Bepcuu
Mac OS X 10.2, B kauecTBe apryMeHTa IPUHUMAIOT YKa3aTelb
NSString**, ncmoyb3yeMblil JIA BO3BpaTa BTOPOro 3HAYEHNA,
coobmrammiero 06 omubke. Eciiu nmepemeHHas, Ha KOTOPYIO
YKa3bIBAET 3TOT YKA3aTe/b, COIEPKUT KOHCTAHTy Nil mocie
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BBI30BA METO/A, BBINOJHEHHE ONepPalluy CUMTAETCS YCIeIll-
HBIM. B IpOTHBHOM ciaydae 5Ta MepeMeHHAaA COAEPIKUT CHUM-
BOJIBHYIO CTPOKY, OIIMCHIBAIOIYIO XapaKTep OILINOKH.

Taxomy moaxXoxy ObLI IPUCYII PSAL OUEBUAHBIX OTPaHUUe-
Huii. KoHeuHo, CHUMBOJILHAS CTPOKA BIIOJIHE IIPUTOAHA JJIA CO00-
IeHUS OJIB30BATENI0 00 OIIMOKe, HO OHA He OUeHb I0JIE3HA JJIA
ycrpaunenus omnbku. Tak, eciiu Tpedyercs 06padboTaTh OIIUOKY
B KOJie IPUKJIASHON IPOrPaMMBbl, CHMBOJILHYIO CTPOKY IIPUIET-
CA KAaKMM-TO 00pa3oM IIOABEPTHYTh CHHTAKCUUECKOMY aHaIN3Y.

Korga kommnaunusa Apple Beimycrusia 6paysep Safari sep-
cum 10.2.7, To BMecTe ¢ HUM BHeIPHUJA HOBBIN Kjaacc NSError.
O0BEKT 5TOr0 KJacca IPaKTUUYEeCKU BCET/a BO3BPAIIlaeTCs II0
yKasaTeilo, IepefaBaeMoMy MeTOLY B KaueCTBE ero IOoCIe He-
ro apryMmenTa. 9TOT 00'beKT OIINOKY OUeHb ITIOXO0K Ha 00BEKT
NCKJIIOUEHNsI. Y HEro mMeeTcs MMs, HasbIBaeMoe 001acmbio,
a TaKJKe CBA3AHHLINA C HUM CJIOBAPb.

Ho B oTaimume oT 00beKTa MCKJIIOUEHUS CIOBAPbh O0BEK-
Ta OIIMOKY COLEPKUT P IpeAoIpefeeHHbIX Kiaoueil. K nx
YHMCJIy OTHOCUTCS JIOKAJM30BAHHOE ONMMUCAHNE OIINOKM, KOTO-
PoO€e MOXXHO IIPEIOCTABUTE II0Ib30BATEIIO 0€3 JOMOJIHATEILHOMN
00paboTKu.

B 00BbeKTH OmuO0K MHOTAA BKJIOYAETCA OIpeAeeHHas
cTparerus ycrpaHeHusa omuOoK. Tak, 00beKT, nulmanuwuilcs
ycempanums owubKy, MOMKeET IMOMPo00BaTh CAeJaTh 9TO, XOT
HEKOTOpPHIEe OIIMOKK He MOJIeKaT YCTPaHeHWI0. A 3a4acTyio
omunbKa BOZHUKAET IIPU MOIBITKE CAEJIATh YTO-HUOYAL BIIOJ-
He BO3MOJKHOE, HO HebesomacHoe. B Takom ciyuae 00 omudKe
cjeayeT cHadaja COOOIIUTE MOJIb30BATENI0, 4 3aTeM O0PaATUTE-
CA K 00BEKTY, IBITAIOIIEMYCs YCTPAHUTE OIINOKY .

Ecan y Bac nMeeTcsI HEKOTOPBIA OIBIT IPOrPAMMUPOBAHMS
Ha Common Lisp, To mogo0HEIA MAa6I0H IOKAMKEeTCA BaM 3Ha-
KOMBIM KaK ocobasd hopMa mmepesanycKaeMoro UCKIIUeHU .
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Aoctyn K ¢pannam
N KaTanoram

ECJII/I BBI IIOJIb3yeTech cpegoit AppKit, To y Bac umeroTcs aBe
BO3MOJKHOCTH JJIsI PellleHns OOJIBIIIMHCTBA 3a/1aU, CBI3aHHBIX
¢ daiiaoBoii cuctemoii. Bo-mepBrIX, BOCIOJIb30BAThCSI KJIAC-
com NSFileManager us cpenst Foundation, B koTopom mpemo-
CTaBJISETCSA HEeMAaJIO METO/[0B /I MAHUIIYJINPOBaHUA aiaiaMu
¥ KaTajioraMy Ha HH3KOM ypPOBHE. A BO-BTODBIX, BOCIIOJIB30-
BaTbheda Kjaaccom NSWorkspace us cpeasr AppKit.

Ieunnrit psag yaxmuii generupyiores Kiaaccom NSWorkspace
npoueccy pabouezo npocmpancmea. B crapeix cucremax NeXT
9TO0 ObLJIA efrHAA IIporpamMma, Torga kak B Mac OS X oTaenbHbIe
(GYHKIIMY JaHHOTO IIPOIlecca PeaInu3yIoTCA OKOHHBIM CEPBEPOM
U cepBHCHOI mporpammoii Finder.

B cuny sToro He MeeT HUKAKOTO CMBICJIA TOBOPUTH O IIPHU-
MEeHEHUU KaKUX-TO BAPUAHTOB BHICOKOTO YPOBHS, KOT/JA IIPHU-
CyTCTBUE IIporecca pabouero IpoCcTPaHCTBA He rapaHTUPYeT-
cs, HAaIlpuMeP, B MHCTPYMEHTAJIbHBIX CPEJICTBAX, PAGOTAOIIINX
B PeKMMe KOMAaHIHO! CTPOKH, a BOSMOXKHO, U B PeKUMe yaa-
JIEHHOTO COeINHEHN A, UJIU JKe CePBePHOM Ko/Ie.

B cpene UIKit orcyTcTBYyeT HeUTO, SKBUBAJIEHTHOE KJIACCY
NSworkspace. Eciiu s&ke B KauecTBe I1eJIeBOM UCII0Ib3yeTCA Cpe-
nxa Cocoa Touch, To gna manunyaupoBanus paijiaMu 1 KaTa-
JIOTaM¥ IPUIETCA BOCIIOJIb30BATHCA IPUKJIATHBIMU UHTEePdheit-
camu API Hu3KOro ypoBu4.
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YreHne danna

7 NSData *copy =

8 [NSData datawithContentsofFile: file];

9 NSData *mapped =
10 [NSData datawithContentsofMappedFile: file];
11 NSData *read = [[NSFileHandle
12 fileHandleForReadingAtPath: file]
13 readDataToEndofFile];

Mpumep kofa 13 dparina readrFile.m

B cucremax UNIX, xKak mpaBujo, IPEIOCTABIAIOTCA ABa
crmocoba goctymna K (paiay OJad UTEeHHUSA: ¢ IMOMOIILI0 (PYHK-
nuit read() uw mmap(). A B GOJBIIUHCTBE APYTruX cucTeM (II0
KpaliHell Mepe, TeX, YTO paboTalOT Ha alllapaTHBIX CPeACTBAaX
¢ 010KOM YnpasjieHus NamMsamsi0) MMEIOTCS S9KBUBAIEHTHI 9TUX
dyuknuii. [Ieppas us sTuxX PYHKIIUHA KOMIUPYET IIOTOK OAHITOB
u3 ¢aitia B Oy(dep nmamATH, a Bropasg — OTOOpaYKaeT CUNTAH-
HbIe 13 (paiiia JaHHBIE B 00JIaCTH MAMSTH.

B cpene Foundation nmpegocrasisirores: Ba Kjaacca, BBIIOJ-
HAIOIe IPUOJIN3UTENbHO TE Ke caMble PYHKIMU. B yacTHO-
cTH, Kaace NSData mHKamncyaupyer 001acThb IaMATH, COAepIKa-
IIyI0 HeTUIN3UPOBAHHBIE JaHHbIEe. DK3EeMILIAPEI 9TOr'0 KJac-
ca MOJYKHO co3JaTh U3 (hailyioB caMbIMU PA3HLIMU CIIOCOOAMU.

s yreHua MeJKuX (HaitIoB MOXKHO BOCIOJIHE30BATHCA Ba-
PHAaHTOM, 3aKJIOYAIOIIMM B 000JI04KY BBI30B MeToza read()
¥ YATAIOIUM KOIUIO JaHHBLIX U3 (haitsa B naMATh. A IJIs uTe-
HUSA KPYIHBIX (QaijioB, BOSMOYKHO, IIPUJETCS BOCIIOJIb30BATh-
ca metogom +datawithContentsofMappedFile:.

IIpeumytiecTBo mociefHero cnmocoba 3aKJI0YaeTcs B TOM,
uTO OH 00eclieurBaeT OUeHb XOPOoIllee B3auMOIeICTBHUE C IO/~
CHCTEMOII BUPTYAaJbHOU IaMSTH OIIE€PAIMOHHON CHUCTEMBEI.
Ecau dusuueckas maMATh OKAMKETCA HMCUEPIIAHHOMN, TO BBI-
IeJSTh MECTO AJIS MOAKAYKY 3aMeIaloIuX CTPAHUIL, COAeP-
JKaIllluX JaHHBIe U3 oToOpaskaemoro (haiiia, He morpedyercs.
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JocTaTouHO CHaUYaJIa OTBEPTHYTH UX, 4 3aTeM IPOUUTATH CHOBA
B CJIeAYIOIIU pas, Korga OHU OYIyT AJOCTYIIHEIL.

9To o4yeHb YAOOHO A PaboThl Ha maaTdopme ¢ BecbMa
OrPAHUYEHHBIM 00'EEMOM OIE€PATUBHON MAMATH U HOJHBIM OT-
CYTCTBUEM BUPTyaJbHOI mamaTu. Tak, MoOuabHLIE Tesmedo-
uel iPhone mo mosasiaenunsa mogenau 3GS uMean OMEePATUBHYIO
namMaThs oobeMoM 12 MGaiiT, u HU y OJHOTO U3 HUX He OBLIO
TPOCTPAHCTBA MOAKAUYKN. 3arpysuB B IaMATH (aila pazMepom
4 M6aiiT, moJab30BaTEJb TEM CAMBIM 3HAUUTEJIHHO ypesaJ CBO-
60IHOE TPOCTPAHCTBO, JOCTYIHOE AJIA MPUJIOKEHUS.

C Ipyro# CTOPOHBI, €CJIU CO3TATh O0BEKT 0TOOpaKaeMbIX
IaHHBIX, IPEICTABIAIONINN YNTaeMbIi (haiiy, TO cucTeMa Ipo-
ymuraeT gaHHBIE GparMeHTamu 1o 4 KbaiiT mo Mmepe HamZoOHO-
CTHU, & 3aTeM BBITECHUT UX U3 NaMATHU, KOTJIa OHU yiKe He 6y-
IyT Hy:KHBI. Ecyiy :Ke mpu cO3ZaHUM HOBOTO 00'beKTa IaMATH
HCUYepIaeTcs, AAPO ONIePAI[MOHHOM CUCTEMBI BEITECHUT 0TOOpA-
2KaeMbIH (haiia us mamMmsaTH, 4To0b 0CBOOOIUTE MecTo. Ho oHO He
CMOJKET 9TOT'0 CHeJaTh, ecau (aita IpoynTaH, 1 IIO9ITOMY IIPU-
JIoJKeHUe OyIeT YHUUTOKEHO BCJIEACTBYE NCUEPIIaHU I IaMATH.

Onsa ureHusa @aiisa Mo 4acTAM CJeAyeT BOCIOJb30BATh-
ca kyaaccom NSFileHandle. 9ror kiacc 3akJao4yaeT B 060/104-
Ky geckpunrtop daiina u peanusyer umemiinuecsa B Objective-C
BapUAaHTEHI TEX K€ CAMBIX OCHOBHBIX OIlepanuii ¢ ¢paisamu, Ko-
TOPBIE MOAJEeP/KUBAIOTCA B cTaHgapTHOIH O0ubanorexe C. Bece
JaHHBIE MOT'YT OBITH IPOYUTAHBI U3 JeCKpUIITOPa (haitia B Te-
YeHNe OLHOM OIepanuy, HO Yalle BCEero UNTAETCA CJIeAYIOIIMi
IOCTYIHBIN GUT NAHHBIX.

A gna ureHMA (PUKCUPOBAHHOTO (parMeHTa TAHHBIX
IOCTAaTOYHO OTIPABUTH AEeCKPUOTOPY (daiina coolIeHUE
-readbataofLength:. BoisInHECTBO APYTUX METOLOB U3 YIIO-
MSAHYTOTO BBIIIIE KJIacca He IIPEJCTaBJIAIT 0CO00TO MHTEepeca
LA UYTeHUs NaHHBIX u3 (aitia. OHu npefHA3HAYEHBI B OCHOB-
HOM [IJIA B3aMMO/IeICTBUS C CETeBBIMU coOKeTaMu. M=l errie Bep-
HeMcA K 3TOMY KJaccy B riase 17.



250 Maga 13

MepemelyeHre n KonupoBaHue paiinos

12 NSFileManager *fm = [NSFileManager new];
13 1if (shouldmove)

14 {

15 [fm copyItemAtPath: source

16 toPath: destination
17 error: nil];

18 1}

19 else

20 {

21 [fm moveItemAtPath: source

22 toPath: destination
23 error: nil];

24 }

Mpumep koga 13 dparina fileCopy.m

Kiacc NSFileManager nakamcyaupyer (paioByIo CUCTEMY
B I[€JIOM U II03BOJIIET MaHUIIYJINPOBATD €10. JTOT KJacc JgeJa-
eT JOCTYIHBIMY JJIs HporpaMMupyomiux Ha Objective-C Te xxe
caMble CPeICTBa, KOTOPHIE IOJb30BATENIN MOTYT OOHAPYKUTH
B cepBuCcHOI1 mporpamme Finder 8 Mac OS X uiu IIpoBogHUKE
Windows. o nosaBienusa sepcuu Mac OS X 10.5 npumensantucs
METOJbI, IPUHNMABIINE O0BEKT B KAUECTBE CBOETO IOCIEIHE-
ro mapamerpa. 3ToMy O0'BEKTY 3aTe€M OTIIPABJSAJIUCH COOOIIe-
HUS 10 XOY BBIIIOJTHEHUS OIIE€PAI[UY KONUPOBAHUSA UIU IIepe-
MetreHud (aiina. B aTux coobiieHnAX, B YACTHOCTH, 3aIIPAIIIN-
BaJIOCh, CJIELYET JIX IPOLOJIKUTE OIIePAIHIO II0CJIe OIITUOKY.

C Bepcuu Mac OS X 10.5 B kommanuu Apple pemuanu BHe-
CTHU CYIIleCTBEHHBIE U3MeHeHUs B nHTepheiic. Temeps B MeTO-
Iax MpUMeHseTcd HOBBIN 1MabJOH cooO0IneHus 00 omubKax,
paccMmaTpuBaBiuiica B riase 12, u mosToMy B KauecTBe IIO-
cJelHero apryMeHTa OHU IPUHHUMAIOT yKasaTeJb NSError**,
10 KOTOPOMY BO3BpAIIaeTCs OMINOKa. A COOOIIeHU S OTIIPABIISA-
I0TCA Teleph AejeraTy oobeKTa.

Jro 03HAUAET, UTO Tenepb Kiaaccom NSFileManager cienyer
TIOJIB30BAThCSA TOJBKO M3 OZHOTO MOTOKA. [0 TOABIEHUA BEP-
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cuu Mac OS X 10.5 9TOT KJIacc CIyKUJI IPIMEePOM peainusanun
wabiona-00uHouKu. 3HaUueHWe, BO3BpAaIlaBIIeecd MeTOI0M
+defaultManager, a 3T0 GBLI SK3EeMILIAP OAUHOYHOTO 00BEK-
Ta, 3aYaCTyI0 COXPaHAJIOoCh B Kelte. Ho Tereps Koj, B KOTOPOM
VICIIOJIb3YETCS KeIllMPOBaHUE U KOTOPBIA MOKeT ObITh BHI3BAH
U3 IPYTUX MOTOKOB, CUUTAETCSA HEOe30IMacHbIM.

Ecau BBI muIieTe HOBBIN KOJ, HEIIPEMEHHO CO3ZaBaiiTe HO-
BBIN 9K3eMILIAP Kiaacca NSFileManager Bcakuii pas, Korma Tpe-
0yeTcAa UM BOCIIOJIE30BATHCS, a BIOCJEACTBUU YIAJIANTE €ro,
MHaYe MOYKET BOBHUKHYTH CUTyalud, KOTa COOOIIeHna OyAyT
OTIIPaABJATHBCA HE TOMY AeJjierary. Ecau e caesaTrb 3Toro, To
B /IBYX IIOTOKax MOXeT OBITH ImapaJjijieJIbHO YCTaHOBJIEH OeJjieraT
IS OMUHOYHOTO JuciieTyepa (GhaitjoB, KOTOPHIHA OyIeT II0JIydaTh
BCE YBEJOMJIEHU A, BMECTO TOT'O, YTOOBI KaKIbIH N3 HUX TOJIYYas
TOJIBKO T€ YBeIOMJIEHUSI, KOTOPHIE €0 MHTEPECYIOT.

Ha 3ametKy

MprBeAeHHbIV Bblle MNPUMEP CIYXWUT 0O6Pa3uMKOM HEMPOAYMAHHOro
NnoAxofa K NPOEeKTUPOBaHMIO NMporpaMmmHoro obecnedeHus. bonee B3se-
WEHHOE peLueHne COCTOMT B TOM, YTOBbl COXpaHWTb feneraT B c/io8dpe
nomoka, Kak rnosicHsieTcsl B rnase 14. Takoe pelueHve creayer B3siTb Ha
BOOPY>KeHe B TOM C/lyuyae, eciv TpebyeTcs BHECTW CXOAHbIE M3MEHeHUs
B OAMHOYHBIN Knacc. C Apyro CTOPOHbI, MOXHO MPOCTO COXPaHUTb fO-
NOJIHUTENbHbIN NapameTp AnA obpaTHOro Bbi3oBa. Ho Ana nopmaepxku
HOBbIX MHTEPECOoB He cnegyeT TPe6GoBaTh CAMLIKOM PaAMKanbHbIX 13-
MEeHeHUIA B y>Ke CyLLeCTBYIOLLeM Kofe.

Ecuau BBI moIb3yeTech CTapbIMU, BBIMIEAIINMA U3 YIIOTPEO-
JIEHUSA MeTOJaMU AJIsI o0OpalleHns K TucHeTdepy (paiiios, TO
IOTOKO00E30IIacHBIM BAIll KO AejiaeT OMUHOYKA. A eCcJid He BbI-
3bIBaeTe HU OJWH U3 METOLO0B, OTIPABJIAIIINX COOOIIEHNS [e-
JIeraTy, TO U B 9TOM cJydae 6e30IacHee I0JIb30BATHCA OJUHOU-
Koii. Ho, K coxxajieHnio, 9To 03HAUAET, YTO BaM, CKOpee BCero,
MPUAETCA CO3MaTh HOBBIM DK3eMILIAP Kaacca NSFileManager
IpU KOMUPOBaHUY (haiija, Jaxke eCJIM y Bac yiKe UMEeTCs YKa-
3aTeJIb Ha YK3eMILJISIP OAUHOUYHOTI'O 00K Ta.



252 Maga 13

MonyyeHne aTpnbyTOB Painos

6 NSFileManager *fm = [NSFileManager defaultManager];
7 NSDictionary *attrs =

8 [fm attributesofItemAtPath: @"fileAttributes.m"
9 error: NULL];

10 Nsstring *fileType = [attrs fileTypel;

11 NSNumber *creator =

12 [attrs objectForkey: NSFileHFSCreatorcCode];

Mpumep koga u3 daiina fileAttributes.m

Kimnace NSFileManager sakiamouaer B 000JIOYKY GOJIBIINH-
cTBO (QYHKIIMH MaHUNYJIUPOBAHUA (PAiijOBOM CUCTEMOM IIO
craggapry POSIX. B aswike C gyida moucka cBegeHui o (aiiie
00BIUHO HCHoJIb3yeTess PyHrmua stat(), koTopas IpuHUMAET
yKasaTeJb Ha CTPYKTYPY B KauecTBe CBOEr0 apryMeHTa U 3a-
MIOJIHSET ee CBeeHUAMU O (daiite.

Taxkomy cmoco0y moJsiyuyeHusA cBeJeHu o daiijie mpucyie
cJIeLyIoIlee OUeBUJHOE OTPAHNYEHYE: B CTPYKTYPY HEJIb3sI 10~
6aBUTH HOBLIE II0JI, HE HAPYIIINB BeCh NMEIOIIUICSA KO/, B KO-
TOPOM OHA HCIOJb3yercs. IlosTomy B Kiaacce NSFileManager
MIPUHAT HaMHOTO 0oJjiee TmOKMii moagxon. B wacTHOCTH, MeTO[
-attributesofItemAtPath:error: BosBpaiaer o6bEKT TUIIA
NSDictionary, B KOTOpEIil cCOBCEM He TPYAHO NOOABUTH JOIIOJ-
HUTEeJbHBIE CJIOBAPHBIE CTATHY, COOIIOLAS IIPU 9TOM ABOUYHYIO
COBMECTUMOCTb.

B nmpumepe Koza, npuBeIeHHOM B HadyaJje 9TOT0 pasjesia, 00-
paiaet Ha ce6si BHUMaHUE TO 00CTOSATEIbCTBO, UTO [JIsI IOJIY-
YyeHUA TPeOyeMOoro 3HaUeHUA CJI0OBAPIO MOKHO OTIIPABUTH CO00-
menue -fileType. BeisbiBaeMbIil B UTOTE€ METOJ BXOIUT B CO-
craB Kjacca NSDictionary u Bo3BpalaeT CJI0BapHYIO CTAThIO,
COOTBETCTBYIOINYIO Kitouy Tuia NSFileType. ImeroTca u Apy-
rve aHAJIOTUYHbBIE METOABI 00PAII[eHUs K CI0BAPIO.

B Mac OS X mpepocraBiasiioTcad HECKOJBbKO 6oJiee mof-
pobOHbIe MeTagaHHBIe (PailjoB, YeM Ha APYrux ImaaTdopmax
POSIX. Taxk, B daitinoBoii cucreme HFS+ xpanuTca koj cosna-
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TeJIs ¥ KOJ TUIa Kakaoro daiina. VI XoTs 9Tu CBeleHUA Terephb
HCHOJIL3YIOTCS HEYACTO, TEM He MeHee B KJIACCUUECKOI omepa-
nuonuoi cucreme Classic MacOS oHU CJIy KM BMECTO PACIIIHI-
peuuit GhailyoB A ONpeneseHNA MIOAXOAAIIEr0 IPUJIOKEHUS,
B KOTOPOM CJIEJOBAJIO OTKPHITH hail.

MaHunynupoBaHue nyTamMu K ¢painam

6 NSString *home = @"~";

7 Nsstring *full =

8 [home stringByExpandingTildeInPath];

9 NSString *users =
10 [full stringByDeletingLastPathComponent];
11 NSString *file =
12 [users stringByAppendingPathComponent: @"users"];
13 NSString *filewithExtension =
14 [file stringByAppendingPathExtension: @"db"];

Mpumep kopa 13 daina: path.m

B 6ospiieit uactu koga uHa maatdopme UNIX manunmyaupo-
BaHUe MyTAMH K (aifjiaM OCYIIIEeCTBIAETCA C IIOMOIIbI0 PYHK-
nuit sscanf() u sprintf(). 9ro BeI3BIBaET BIOCIEACTBUN He-
MaJIo 3aTPyAHEeHUH, KOTa KO IIPUXOANTCS IIepeHOCUTD Ha Ta-
Kyio miaatdopMmy, Kak, Haupumep, Windows mau Symbian,
T[le IPUMEHAETCS APYroe pacmooKeHue (paityioBoii cUCTeMbL
¥ WHOU pas3feuTeNb IyTel K (hasam.

ITpurknaguoit naTepdeiic OpenStep ObLI ¢ camoro Havaia
paspaboTaH IIepeHOCUMBIM Ha pasHble II1aTGOPMbI B CEMeiCcTBe
OIepaInMoHHbIX cucTeM. Tak, B Kiaacce NSString mpemocTasis-
eTCs PAJl MeTOOB, IpeJHA3HAUEHHBIX JJIA MaHUIYJIMPOBaHUA
OyTaMU K (aiiiam.

HecmoTps Ha TO YTO 9T METOABI MAHUITYJIUPYIOT CUMBOJIb-
HBIMU CTPOKaMU, OHU PACKPBIBAIOT 60jiee aGCTPAKTHBIN MH-
Tepdetic. ITO faeT BOZMOKHOCTE JOOABIATE U YIAJIATH COCTAB-
JIAIOIYE IYTU KaK OJUHOYHBIE €T0 3JIEMEHTHI, 0003HAYAIOIIIE
Gaiiabl UIU KaTaJOTH, a TaAK)Ke BUIOUSMEHATh PACIIUPEHUA
daiisoB.
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B Mac OS X, xak u B J1060i1 apyroii cucreme UNIX, nmeer-
cd efVHAA KOPHEBas MalKa, WX KaTajaor, 0003HaUaeMbIi OTHOM
Kocoit ueproii. [lograTasoru oTaeasi0Tca OT KOPHEBOTO KaTaJlo-
ra KOCOU UepToil, a paciupeHnd (PaijioB — TOYKOM OT UX MMEH.
B 0 :xe Bpemsa B Windows umeeTcss HECKOJBKO KOPHEBBIX KaTa-
JIOTOB, & COCTABJIAIOIINE IIYTU OTAEIAIOTCA OT HUX 06PaTHOM KO-
COI1 UepToil, HO pacHIUPeHUs (PANIOB — HO-TIPEKHEMY TOYKOIA.
Ecau MeToabl MAaHUTTYIMPOBAHUA MYTAMU K (paiiiaM BEISHIBAIOT-
cst 11 06'beKTOB Tma NSString, To Ko/ IPUKJIaIHON Iporpam-
MBI OyZIeT BBITIOJTHATHCSI KOPPEKTHO HE3aBUCUMO OT YCJIOBHBIX
0003HAUEHMIT, TPUHATHIX B KOHKPETHO (haitIoBoii cucTeMe.

K coskasennio, aHAJIOTUYHbBIE ONIEPAIINY HEJIb35A BHIITOIHATD
Haj o0beKkTaMu Tuia NSMutableString. Bo usbesxanne 1omoJ-
HUTEJIbHBIX U3IEPIKEK, CBA3AHHBIX C CO3LaHMEM OOJIBIIIOTO KO-
JIMYECTBA BPEMEHHBIX 00bEeKTOB, MOYKHO BOCIIOJIb30BAThHCS Me-
rogamu +pathwithComponents: u pathComponents, Gopmupy-
IOIIIMU CUMBOJIBHYIO CTPOKY 13 MaCcCHBa COCTABJIAIONIUX Ty Tei
K (haitmam u cO3ZAIOITUMU TAKOH MaCcCUB COOTBETCTBEHHO.

Yro KacaeTca Kojga, MAaHUIYJIUDPYIOIETO OYTAMU K (aii-
JlaM, TO OECIIOKOUTHCS 0 er0 3(PHEeKTUBHOCTH OCOGEHHO HE CTO-
ut. IlomaBasioiiee GOJBIINHCTBO olepanuii ¢ ¢GaigoBoi cu-
CTEMOI Bce PaBHO 000#1jeTCA HAMHOTO JOPOXKe C TOUKU 3peHUA
HUCIIOJIb3YEeMbIX BEIUMCIUTEIBHBIX PECYPCOB, UEM CO3JaHUe He-
CKOJIBKUX BPEMEHHBIX 00HEKTOB.

BbisicHeHMe ¢aKTa cywectBoBaHuA daiina
Wnu Katanora

9 NSFileManager *fm =

10 [NSFileManager defaultManager];
11 BOOL isDir;

12 if ([fm fileExistsAtPath: path

13 isDirectory: &isDir])
14 {

15 if (isDir)
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16 printf("Folder exists\n");
17 else

18 printf("File exists\n");
19 1}

20 else

21 printf("File does not exist\n");

Mpumep kopa u3 paina fileExists.m

Camblii TPOCTOM CIIOCO0 BHISICHUTD, CYIIeCTBYeT Jiu (haita, —
IONIBITATHCA CHAYAJIA ITOJIYUYUTH JOCTYII K HEMY, a 3aTeM IIPOBe-
puTh Hajauuyme ommboK. U X0Ts 9TO He caMblii U3AITHBINA CIIO-
co0, OH HepeJKO OKa3bIBaeTCA BIIOJHE IPUrOAHBIM. TaK, ecian
TpebyeTcsa obecIeuuTh OOPATHYIO CBA3H C II0JIH30BATEJIEM B OT-
HOIIIEHUY IIpeAIiojaraeMoii onepanuu ¢ ¢haiaom, Ipexae ueM
IBITATHCA ee BHIIOJHUTD, TO AJIA 3TOH Iesu IoTpedyercs saB-
Had IpOBepKa.

NmMmenHo sto peaaer Mmeron -fileExistsAtPath:is-
Directory:. ViMsa 5TOro MeTo/ia He COBCEM COOTBETCTBYET €r'0 1C-
TUHHOMY HadHaueHU0. OH IIpoBepAeT (PaKT CyIiecTBOBaHUS (haii-
Jia IV KaTaJiora 110 YKa3aHHOMY ITyTH U COO0IIaeT, IIPUCYTCTBY-
€T JIY OH B Karajore.

Ha 3ametky

He nonb3yntecb onvcaHHbIM Bbille MeXaHVW3MOM ANA CO3AaHUA BPeMeH-
HbIX ¢painoB. B NpoTMBHOM Cilyyae BO3MOXHO NOSABNEHWE COCTOAHUA FO-
HOK MeXAay NpOoBepKoN CylecTBoBaHUA daiina u ero cosgaHnem. Bmecto
aTOro Bocnonb3yitech dyHKumen mkstemp() u3 ctaHpapTHON HGMBINO-
Tekn C. B cpepe EtoileFoundation ana atoin GyHKUMM nMeeTca OTAeNbHbIN
K/acc-060s104Ka, KOTOPbIM Bbl MOXKETE BOCMOJb30BaTbCA, €C/IN HE XKeJlaeTe
noKugaTtb 0651acTb 06bEKTHO-OPUEHTUPOBAHHOTO NMPOrPAMMMPOBAHUA.

B kauecTBe BTOPOTO TapaMeTpa 3TOTO METOAA CIYIKUT YKa-
3aTeJIb Ha JIOTMUeCcKoe 3HaueHue Tuiia BOOL. Ecyiu BbI nepeminu
Ha Objective-C us C nuu C++, To HalifeTe TaKoi cI1ocob BIIOJI-
He IPUBBIYHBLIM AJIs Bac. A Tem, KTo mepermres Ha Objective-C
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U3 APYTUX A3BIKOB IPOIPaMMUPOBAHUSA, B TOM Uucie us Java,
OH IIOKa’XKEeTCA He COBCEM OOBIYHBIM.

B asmike C, a Takxe B Objective-C kak ero pacmupenuu,
MOAIEPIKUBAETCS BO3BPAT TOJIBKO OJJHOTO 3HAUEHU A, HO U3 JaH-
HOTO MeToja TpeGyeTcss BOBBPATUTH ABa 3HAUEHUA, KOTOPHIE
0003HAYAIOT, CYI[eCTBYET JIM MCKOMBIN ajeMeHT ((daitn nam
KaTaJoT) ¥ MMeeTCs JIU OH B Karajyiore. Taxkoii BOBBpaT MOXK-
HO PeaIn30BaTh HECKOJIBKUMU criocobaMu. B uacTHOCTH, MOXK-
HO OIIPEAEJIUTH IIePEeUNCANMBIH THUII ¢ dJIeMeHTaMu, 0003Hayua-
OIIUMHU cJIeyiollee: HUUYETo He CyIecTByeT, (hailj cyIecTBy-
eT U KaTaJIoT CYyIIeCTBYeT.

Buiaromapsa sTomy Bech KO, B KOTOPOM MCIOJb3yeTCA JaH-
HBIH METOJ, TOJIKEeH ObI YIPOCTUTHCS, U IIO3TOMY HET HUKAKUX
IIPAMBIX OCHOBAHUH He IOCTYIIUTH UMEHHO TaKuM oopasom. Ho
JleJIo IIPOACHUTCA, €CJIU OCO3HATH, UTO B KauecTBe BTOPOTO ap-
ryMeHTa JaHHOMY MEeTOLY MOXKHO IepefaTh IIyCToe 3HaUeHUe
NULL. Ecau cmemaTs 9T0, TO B METO/ie He Oy/IeT BBITIOJIHEHA IPOo-
BEPKa, ABJIAETCS JIU KaTaJIOTOM O0BEKT, YKa3aHHBIH ITO 3aJjaH-
HOMY IIYTH. ITO OTHOCUTEIHLHO HEOOJIBIIIAS 9KOHOMU S, U II09TO-
MY He COBCEM fICHO, CTOWJIO JIX Ha Hee BOOOIIe UATHU.

Pabota c naketamu

6 NSBundle *mainBundle =

7 [NSBundle mainBundle];

8 NSLog(@"%@ Tinks against: %@",
9 [mainBundle executablePath],
10 [NSBundle allFrameworks]);

Mpumep Kopa 13 dpanna bundles.m

B cucreme Apple System 7 u GoJiee paHHUX ee BepCUAX HA
ypoBHe ($ailJI0BOI CHCTEMBI IO 1€ PKUBATINCH IBE PA3HOBUIHO-
CTH BETBJIEHUS: BETBJIEHNE KOJla ¥ BeTBJIeHNE JaHHBIX. B uact-
HOCTH, BETBJIeHUE NaHHBIX HCIOJb30BAJOCH IJIsI XPAHEHUS
MIPOU3BOJILHBIX pecypcoB. Haumnuas ¢ Bepcuu Mac OS X 8.1
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rkommaHus Apple BHeapuia daitnoByio cucremy HFS+, B KoTo-
PO MogIepP:KUBAETCA IPOUBBOJIFHOE KOJIMUECTBO BETBICHU,
6saromapda ueMy (aiiibl, MO CYIIECTBY, HUUEM He OTJINUAIOT-
CA OT KaTaJIOTOB B OTHOLIEHNU CIIOCOOHOCTH COAEPIKATH IIPOM3-
BOJIBHOE KOJIMUECTBO IOTOMKOB. AHAJIOTUYHBIE PYHKIIMOHAIE-
HbIe BO3BMOKHOCTHY uMetoTeA U B ¢aiimoBoii cucreme NTFS.

B Mac OS X 10 cux mop moAfep:KuBalOTCA BETBJIEHUA pe-
CYPCOB U XpaHeHVeEe JaHHBIX B CKPBITOM (haiiie gake B Tex (aii-
JIOBBIX CHCTEMAaX, I'le TaKasd MOAAEPIKKA OTCYTCTBYET, HATIPHU-
mep B UFS u FAT, HO IpuMeHATH TaKMe BETBJIEHUS BCE JKe He
pexkomeHayeTcsa. Begb cKommpoBaTh (haiiii, comepKaniuii BeT-
BJIEHUS K APyruM (aijaoBbBIM cuCTeMaM, He TaK-TO IIPOCTO.
Tak, ecau IONMBITATHECA CKOMMPOBATH (haiia cHauaga Ha JUCK
FAT B Mac OS X, a 3aTem c sToro e aucka B Windows, To
CKDBITHIN (paily He CKOIUPYETCH, a CJIeZOBATEIbHO, JaHHBIE
B BETBJIEHUU OYAYT MOTEPAHEI.

Me:xay Tem paspabotunku 3 kommanuu NeXT moriu mo
coBceM apyromy mytu. OHU 3aJaInch BOIIPOCOM: €CIu OJaaroma-
P4 BeTBJIEHUIO (Daiiabl CTAHOBATCS MOZOOHBIMU KaTajloraM, TO
moueMy OBI He IOJIB30BATHCA BMECTO HUX TOJBKO KaTajioramu?
DYHKIUN, aHAJIOTUYHBIE BETBJICHUAM, ObLTU peatnsoBadbl B OC
NeXTSTEP moBepx cranmaptHoii ¢aiiioBoit cucrembr UNIX,
TOJIBKO BMeCTO (DaiiyioB B HEH MCIOJIH30BAINCH KATAJIOTH.

Karasoru, KoTopbie ZOMKHBI MHTEPIIPETUPOBATHCA KaK (haii-
JIBI, Ha3BbIBAIOTCA naxkemamu. C TOUKY 3PEHNUS IPOCTENIIINX , HU3-
KOYPOBHEBBIX OIepaIuii ¢ (pailjioBoii cucTeMOii OHU ITOA00HbI Ka-
TajioraM. Tak, eci CKOIMPOBATH TTAaKeT IPUJIOXKeHUA 1yida Mac
OS X Ha BHENIHUI HAKOIIUTEJb, ITOAKJIIOUAeMbIil Yepe3 MHTep-
detic USB, a 3aTem nmpocMoTpeTs ero B Windows, To oH GyIeT BbI-
TUIAZIeTH KaK JII00031 Apyroit Karasaor. Ho ecau mpocMOTpeTh eTo
B oKkHe Finder, To oH OyzeT BBITJIALETh KaK OTOEIbHBIN (haiii.

B GossmmaCcTBe iporpamm Ha Objective-C uarre Beero mpu-
MEHSAIOTCSA ABe PAa3HOBUIHOCTU NAKETOB: MHTETPHUPOBAHHBIX
cpen u npuioKeHuii. O0e Pa3HOBUIHOCTH AKETOB CONEPIKAT
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HEKOTOPBIN UCIIOJHAEMBIH Ko (00611y0 OMOINOTEKY WJIN IIPH-
KJIQAHYIO IIPOTPaMMY) U PAJ HE0OXOAUMBIX PECYPCOB.

KoHKpeTHOe pacmosioKeHne maKera 3aBUCUT OT CUCTEMBI.
Tax, B GNUstep npuMeHsieTcs cTapoe pacioJioKeHne B CTU-
jae NeXT, tTorga kak B Mac OS X — HECKOJBbKO YIPOIIeHHOE
pacmosioskenue. Co3maTh MaKeThl, UMEOIe PACIOJIOKEeHe
GNUstep u Cocoa, coBceM He TPYAHO, IPUUEM OAUH U TOT JKe
MaKeT IPUJIOYKEeHUS C PACIINPEHNEM . APP MOYKHO IIEPEHOCUTH
W3 OAHO CUCTEMBI B [PYTYIO 6€3 MePeKOMIUIIAIVH.

Onasa Toro 4roO6bl HMOJMYUYUTH TJIABHBINM NHaKeT IPUJIOKe-
HHUA, JOCTATOYHO OTIIPABUTH coobImenue +mainBundle Kiaaccy
NSBundle. B sToM KJacce MHKAICYJINPYIOTCA MAKEThI, a TaK-
JKe OTCJIe}KMBAIOTCS BCE AUHAMUYECKY 3arPy KaeMble IaKeThl.

ITakeTs, ecTECTBEHHO, JIOKAJNU3YIOTCA. Pecypchl, XpaHs-
IIyecs B PA3JIMYHBIX MOAKATAJIOTAX AJIA KaXKJIOr0 PEeruOHab-
HOTO CTaHZapTa, MOTYT OBITH 3arpy’KeHbI II0 TPeOOBAHUIO.
B uacrHocTH, MeTon -pathForResource:ofType: Bosspaijaer
JIOKQJIN30BAHHBIN BAPUAHT UMEHOBAHHOTO pecypca ¢ yKasaH-
HBIM DACIIVPEHVEM B KaTajore PeCypPCOB IMaKeTa.

Ha sameTtKy

WHCTpyMeHTanbHble cpeactBa, paboTalolne B pexrMme KOMaHAHOM
CTPOKU, OObIYHO He XPaHATCA B MakeTax. Ho y HMX Bce e umeeTtca 06b-
€KT raBHOro NakeTa. ITOT 0OBEKT COAEPXKMT NYTb K KaTanory, B KOTOPOM
HaXO[4MWTCA MMaBHbIN UCMONHAEMBbI MOAYb.

ITogo6HBIM 06pa30M B KOZE€ IPUKJIATHON IPOrPAMMBL MOK-
HO IOJIYYUTH JIOKAJIN30BAHHYIO BepcUIo (paiiia pecypcoB, xpa-
HAMIETOCS B IIaKeTe IPUJIOMKEHNUA WM JKe B JIO0BIX 3arpysKa-
eMBIX nakerax. Kcim 'Ke KoJ IPUKJIALHON IPOrpaMMbI HAX0-
IUTCA B MHTETPUPOBAHHON Cpefie, TO HeOOXOAUMEIE PECYPCHI
MOJKHO IOJIYUYUTh U3 ITaKeTa 9TOU cpefbl. XOTs CAeJaTh 3TO He-
MHOTO CJIO’KHEe, YeM IIOJTyIUTh PeCYyPCHI 3 I'JIaBHOTO ITaKeTa.
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Metozn +bundleForcClass: mpegocrasiiseT IaKkeT, COgepKa-
U KOJ I 3aJaHHOT0 KJacca. ITUM METOJOM Iiejiecoodpas-
HO II0JIb30BATHCA JAJIA 3arPYy3KHU PECYPCOB B TOM CJIydae, eCJiu
B JaJIbHEHIeM IIPeAIoIaraeTcs MepeHecTr KJIacC B MHTerPU-
POBaHHYIO CPELy.

Mownck ¢annos B cucteme

11 NSArray *dirs =
12 NSSearchPathForDirectoriesInbomains(

13 NSLibraryDirectory,
14 NSAT1DomainsMask,
15 YES) ;

Mpumep koaa u3 dpaina frameworkLoader.m

B Mac OS X pacmosokeHue GaiJioBOM CUCTEMBI JOBOJIb-
HO XOPOIIIOo onpeneaeHo. MoKXHO Zaske KeCTKO 3aKOAVPOBATH
myTu K aiimaM, 1 TaKOH KOJ OKaKeTCs BIOJIHE PaboToCIIoc06-
HbIM. Ho ecsiu mepeHecTH 5TOT KOJ Ha fpyrue miaaTdopMbl, TO
JIeJIO CPasy JKe YCJIOKHUTCA, U BeChMa CYII[eCTBEHHO.

VMeHHO ¢ TAKUM 3aTPpyAHEHUEM IIPOTPAMMUPYIOIINE B Cpe-
ne OpenStep cTaaKuBaIuCh JOBOJLHO YacTo. Hampumep, aas
IepeHeceHnsa Koga Mexay miatdopmamu Solaris, OPENSTEP
un Windows NT TpeGoBasioch n3MEHUTHh HEMAJIO JKECTKO 3aKO0-
IVPOBAHHBIX ITyTEH AJIA KAXKAOU M3 9TUX IIJIaTHOPM.

ITocie Toro kak Kommauus Apple mproGpesa KOMIAHUIO
NeXT, ona Beimycrusia HoBYI0 Bepcuio OPENSTEP na ypoBHE
coBmectumocTu ¢ Mac OS X, a Takike HOBBIH IIOJIE30BATEIb-
cKuit narepdeiic mox nazsanuem Rhapsody. B aToit Bepcuu uc-
IOJIL30BAJIACH TA JKe camMasa mepapxus (haiJioBO CUCTEMEBI, UTO
u B OPENSTEP, Ho momnoJsiHeHHas KaTaaorom /NeXT B KOpeBOM
KaTaJjore AJis XPaHeHU Iy Tell K TeéM Y4acTAM NepapXuu, KOTo-
puie otuyanauchk or UNIX-momo6HbBIX.

B OC Rhapsody DR2 paspaborunku us Kommanuu Apple
BHECJIX DPAMA CYIIEeCTBEHHBIX N3MeHeHUu: HEeIIOCPEeACTBEHHO
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B PACIOJIOKEHMEe KATaJIOTOB U BHEJDPWJIX HOBOE PACIIOJIOKE-
HUe, KOTOPOe HbIHE 3HAKOMO BceM moab3oBarenam Mac OS X.
s yoporeHus: paspaboTKY IPUJIOKEHUHR U IOAAEPIKKY Cpe-
nel YellowBox (awsine Cocoa) giasa Windows, mporpaMMHOTO
IIPONYKTA, KOTOPBIH BCKOPE IIOCJIE 9TOTO IPEKPATHUII CBOE CY-
IeCTBOBaHMUeE, ObLIA BHeApeHa pyHKIusA NSSearchPathForDir
ectoriesInDomains().

9ra QYHKIUSI BO3BPAIAeT MaCCUB KaTAJIOTOB IJIsI 0CO00T0
IIPDUMEHEHUd. HpI/I €ro BBI30OBE B Ka4YeCTBE II€EPBOI'0 apryMeHTa
yKasbIiBaeTcsa TpedyeMasi pasHOBUAHOCTH KATaIora. ITO MOMKET
OBITH KaTaJIOT IPUJI0KEeHUH, KaTaJor OM0IMoTeK 1 T.4. A B Ka-
yecTBE BTOPOTO IapaMeTpa JaHHOM QYHKI[UU YKa3hIBAETCS 00-
aacmo Qailnioeoil cucmembol.

Kax u 8 OPENSTEP, uepapxus (daitnopoit cucrems! B Mac
OS X paspensercs Ha paj obaacTeli ¢ IPUOJIU3UTEIbHO OQNHA-
KOBBIM COAEPIKMUMBIM, HO PA3HBIM IIPMMEHEHNEM. STI/I O6J'IaCTI/I
YIIOpAAOYEHBI, 1 IIO3TOMY B BBICOKOIIPMOPUTETHBIX OﬁJIaCTHX
cjefiyeT OTHaBaTh mpeAmnourenue daiiam. Huske nmepeuncie-
HBI YeTHIPE TaKue 00JIacTH.

= JloapsoBaTteabckasi. Haxoqurcs B HauaJabHOM KaTaJo-
re moJb3oBaTessa. PacmosioskeHHbIe B Hell (paiiabl ABJIA-
I0TCSA 3aKPBITHIMU ¥ HAXOAATCSA IOJ IIOJHBIM KOHTDPO-
JIeM I0JIb30BATeJs.

= JlokaabHasd. B aToii ob6siacTu comeprkaTcsa Gaiibl, ABIA-
IOIHeC JOKAJbHBIMY IJI KOHKPETHOTO KOMIIBIOTEPA.
B Mac OS X K aT0if 06J1aCTH OTHOCUTCS, CPEAH IIPOUETO,
KaraJor /Library, KoTopblil MoXeT OLITH BUAOU3MEHEeH
aIMUHUACTPATOPOM JIOKAIbHOMN CUCTEMBI.

= CereBas. B aT0ii 006sacTH MOYKHO OYEeHb PEAKO YTO-
HuOyab 00HApYKUTH. Ee BoOOIIle HEBOBMOYKHO O0HAPY-
KUATH Ha JIOKAJIBHOM KOMITHIOTEPE MU TeX KOMIIbIOTE-
pax, KOTophble IMOAKJIIOUEHEBI K HeOJHOPOAHOM ceTu. OHa
CIYIKUT IJIs1 XPAaHEHUS KAaTaJoroB, HAXOAAIIUXCS IO
KOHTPOJIEM afMUHUCTPATOPA CETHU.
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= CwucremHasa. B sToit obysacTtu comepsKaTcsa CUCTEMHBIE
daiinbl. Kak mpaBuio, 3anuchiBaTh JaHHBIE B J000€
MeCTO 3TO# 00JacTy BOOOIIEe He CJAeAyeT, XOTA YUTATh
IaHHBIE U3 Hee MOXKHO. JIIo0ble N3MeHEeHM A, BHOCUMBIE
B 9TO# 00J1aCTH, MOTYT OBITH OTMEHEHBI IIPU MOCJIEeAYI0-
1eM OOHOBJIEHWHU CHCTEMBI II0JIb30BATEIEM.

B rakmoit u3 mepeumcaeHHBIX BbIlIEe 00JiacTeil CYyIIeCTBY-
IOT KaTaJIOTH JajleKo He Bcex TunoB. Hanpuwmep, B cucTeMHO
06J1aCTH OTCYTCTBYET KATaJIOT JOKYMEHTOB, IIOCKOJBKY B 9TOM
HEeT HUKAKOTr0 CMBICJIA.

B kauecTBe mOCJIeJHEr0o apryMeHTa YIOMSHYTOM BBIIIe
GYHKIUM YyKa3bIBAETCS JOTMUECKOe 3HAUEHUE, OIIPeeJIsio-
miee, CJIeAyeT JIU AOMOJIHATh Iy TH K (paiiiam 3HAKAMU TUIb/EL.
3ayacTyio yKasbIBaeTcs JIoTuUYecKoe 3HaueHue YES.

B npumepe koza us aiina frameworkLoader . m, mpusegeHHOM
B HayaJie ¥ B KOHIIE 9TOTO pasfiea, HaTJIAJHO JeMOHCTPUPYETCS
P TIOJIOYKEeHUI, PACCMOTPEHHBIX B HaCTOAII el I1aBe. B manHOM
mpuMepe 3arpysKaeTcs KMeHOBAHHAA cpefia. A IMOCKOJbKY UHTe-
TPUPOBAHHBIE CPEABI OTHOCATCS K KATErOPUY IIAKETOB, TO JJISA UX
3arpysKy MOYKHO BOCIIOJIb30BaThCA Kyiaccom NSBundle.

B Hauase 9TOro mpuMepa moJIyUaeTcsi CIUCOK BCeX KaTaJio-
ros Library B cucreme. 3aTeM OHU IIPOCMATPUBAIOTCSA IIO II0-
PALKY C I[eJIbI0 IPOBEPUTH, CYILIECTBYET JU B KaXKJOM U3 HUX
KaTaJIor ¢ MMeHeM cpeJbl U pacimupenuem . framework.

Ecnn uro-HUOY b 06HAPY KMBaETCA IO 3aJaHHBIM UMEHeM,
To KJaccy NSBundle mpeanuceiBaercs 3arpysurs ero. C momo-
IIBIO HTOr'0 KOAA MOYKHO 3arpyKaTh MHTEIPDUPOBAHHBIE Cpe-
IbI IO TPeOOBAHUIO BO BPEeMs BBHIMIOJHEHNSI, BMECTO TOTO UTO-
OBl CBA3BIBATH UX ABHBIM 00pa3doM. C Apyroii CTOPOHBI, MOMK-
HO BUJOM3MEHUTD 3TOT KOJ, UYTOOBI MCKATH TPeOyoIuecs AL
IPUJIOKEHU TOAKIII0UYaeMble MOLYJIU B KATAJIOTe, BIOKEHHOM
B KaTaJjor 6ubiaroreku. V1 Torga nux ucKaTh ciaegyeT B KaTajuore
Tuna NSAppTlicationSupportDirectory. Eciu ke mogKoda-
eMble MOJYJIN KOMIIOHYIOTCH KaK IIaKeThl, TO U B 9TOM CJIydae
OHM 3arpysKaloTCA aHAJIOTMYHBIM 06Pa3oM.
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11 NSArray *dirs =
12 NSSearchPathForDirectoriesInbomains(

13 NSLibraryDirectory,

14 NSAT1DomainsMask,

15 YES) ;

16 for (NSString *dir in dirs)

17 {

18 NSString *f =

19 [[[dir stringByAppendingPathComponent:
@"Frameworks"]

20 stringByAppendingPathComponent: framework]

21 stringByAppendingPathExtension:
@"framework"];

22 // NpoBepuUTb, CyWeCcTBYeT /iu Cpefa M KaTanor

23 BOOL isDir = NO;
24 if ([fm fileExistsAtPath: f

25 isDirectory: &isDir]
26 && isDir)

27 {

28 NSBundle *bundle =

29 [NSBundle bundlewithPath: f];
30 if ([bundle load])

31 {

32 NSLog(@"Loaded bundle %@", f);
33 return YES;

34 }

35 }

36 }

Mpumep kopa n3 dpaina frameworkLoader.m
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MoTokn

nepBOHaanILHo onepanuoHHas cucrema komnaunuu NeXT,
Kak, BupoueM, u Mac OS X, 6pl1a MOCTPOEHA Ha OCHOBE AJpa
Mach. B aTom spe omeparnoHHON CUCTEMBI C CAMOTO HavaJsa
MO IePKUBAJINCEH IIOTOKHU, YTO OBIIO BIIEPBBIE OCYII[ECTBICHO
B UNIX-nmomo6HBIX cucTeMax. B majnbpHeIIeM B IPUKJIaJHBIX
unTepdeiicax API, paspaboTaHHBIX IJId MHOTOIIOTOYHOH 00-
paborku no craugapty POSIX, Oblya nmpemgocTaBieHa BOSMOMK-
HOCTbH JIJIS CO3JaHUsA MOTOKOB M MAHUMYJHUPOBAHUSA UMHU Ha
MeKILIaT(POPMEHHOM YPOBHE.

B Mac OS X motoku peanmusoBaHbl o craugapry POSIX
Ha OCHOBe ITOTOKOB u3 Azapa Mach, a moroxku B Objective-C — ma
ocHoBe mmoTokoB POSIX. Bam Bpsz jiu mpuzerca HOJIb30BaTh-
cs moTokamu u3 Axapa Mach HemocpeaCcTBEHHO, MIOCKOJBKY OHHU
He TOJTHOCTBIO COTJIACYIOTCA ¢ MojeJbio mporeccoB B UNIX, na
u zmejo 3to Henmpoctoe. Ho BaM, Bo3MOXKHO, moTpebyeTca obpa-
TUTBHCA HETIOCPEICTBEHHO K (DYHKIIMAM MHOTOIIOTOYHOHI 06paboT-
Ku u3 narepdeiica POSIX.

Co3paaHme NoTOKOB

10 - (void)processInNewThread

11 {

12 SEL sel = @selector(process:);

13 [NSThread

14 detachNewThreadSelector: sel

15 toTarget: self
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16 withobject: nil];
17 }

Mpumep koaa u3 ¢aiina thread.m

IToroku B Objective-C nHKamCyIupoBaHbl B O0BEKTHI TUIIA
NSThread. 9T 00bEKTHI 3aKII0YAIOT B 000JI0YKY IIOTOK, CO3/a-
BaeMblIii o crauaapty POSIX, 1 npegocTaBiaAOT PAL CIAYKeO-
HBIX METO/IOB AJIsI MHOTOIIOTOUYHOM 00paboTKM.

Emie B Bepcuu Mac OS X 10.5 moaBuauch gBa crocoda cos-
IaHUA HOBBIX IMTOTOKOB. TpaguIiMOHHBIN cII0cO0 BO MHOI'OM HAa-
MOMWHAET TUMHUYHBIN CII0CO0 CO3MAaHUSA ITIOTOKOB II0 CTAHAAPTY
POSIX, Torga Kak BTOpO¥ coco0 paccymTaH IIaBHBIM 0o0pa-
30M HA TeX, Y KO0 UMEeeTCs OIBIT IPOrpaMMUPOBaHU Ha Java.

ITpu cosmarnuu HOBOTO MOTOKA 1O cTaHAAapTy POSIX BBIBHI-
BaeTcAa PYHKIMA ¢ IapaMeTpPoM THUIla VOid* B HOBOM IIOTOKE.
A 1pu cozmaHUM HOBOTO IIOTOKA cpeacTBamMu Kiaacca NSThread
aHaJIOrMYHAs OIEePAIlUsA BBIMOJHSIETCSA IIYTEeM OTIPAaBKHU CO06-
IIeHUs 00'BbEKTY 3TOTO KJjacca ¢ APYTruM O0beKTOM B KauecTBe
apryMeHTa BbI3LIBAEMOI'0O METOA.

BoJsiee npuBBIYHBIN AJIA IPOrPaMMUPOBAHUA HaA Java cIo-
co0 CO3IaHUA HOBOTO IMMOTOKA COCTOUT B IMOAKJIACCUDUKAIIUH
kjaacca NSThread u nmepeonpeznenenun meroga -main. ITocie
9TOT'0 MOXKHO CO3[]aTh HOBBIIN 9K3EMILIAD 00BEKTa IIOTOKA U OT-
IPaBUTH eMy coolbIeHue -start, 4To0bl 3alIyCTUTH IIOTOK Ha
ucrosHenue. [Ipu co3manmuy HOBOrO IMMOTOKA JJIs HEro He BhIZe-
JIsieTcA aBTOMAaTUYeCKY OCBOOOYKIaeMbIi TYJI, ¥ IIO3TOMY HE00-
XOAMMO IIPeXK e BCEero CO3AaTh TaKOM ITyJI UJIU YK€ HOBBIH ITUKJI
VICIIOJITHEHN S HOBOI'O IIOTOKA.

Cospanue moBoro moToxka B Objective-C, xak, Bmpouewm,
u B C, 06X0OUTCS OTHOCUTEJHHO AOPOTO C TOUKU 3PEHUS II0-
TpebJIsieMbIX BHIUNCIUTEIbLHBIX PecypcoB. Beas mporece q0-
JKeH IToTPeboBaTh y AAPA JOIMOJHUTEJIbHYIO MaMATh II0]] CTeK
HOBOI'O IIOTOKA, CO3JaTh BCe HEOOXOAUMbIE CTPYKTYDHI JaH-
HBIX II0JIb30BATEJIbCKOr0 IPOCTPAHCTBA U AAPA AJS [JIaHUPO-
BaHWS MOPAAKA MCIOJHEHUA IOTOKA, a TAKIKe BBIIEJIUTH I0-
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MMOJIHUTEJIbHOE ITPOCTPAHCTBO IO JOKAJIbHYIO ITaMATh IIOTOKA.
ITosToMy peKOMeHAyeTCs He OCTABJIATh MOTOKY 6€3 BHUMAHU,
KaK TOJIbKO OHU OYIYyT CO3LAHBI.

151 5TOM eIy JIydIrie BCero co3/JaTh HOBBIM ITWKJI UCIIOJIHE-
HUA B ToTOKe. Ilocje 3TOro MOKHO 3aperucTpupoBaTh Taiime-
PBI IJIs 3alyCcKa, MIPOKOHTPOJIUPOBATH AECKPUNTOPHI (haitaoB
Ha IpeAMeT HOBBIX JAHHBIX U, HAKOHEI[, BEIOPATh COOBITUITHO-
OPUEHTHPOBAHHBIIN CTUJIb IPOIPAMMUPOBAHUA B HOBOM IIOTOKE.

Yn paBneHne NnpuopuTeTHOCTbIO NOTOKOB

6 double oldPriority =

7 [NSThread threadPriority];

8 [NSThread setThreadPriority: 0];
9 [[NSThread mainThread]

10 setThreadPriority: 1];

Mpumep koga u3 dpaina threadPriority.m

B kiacce NSThread meronsr threadPriority u setThread-
Priority pealmnayooTcs OMIHOBPEMEHHO KaK METOIbI KJIACCA U 9K-
semmiapa. Ilpu orapaske Kiaaccy NSThread cooGiiennii A1 BbI-
30Ba 9TUX METO/IOB OHU YIIPABJIAIOT IPUOPUTETHOCTHIO TEKYIIIETO
notoka. Tak, ecyiu cCOOOIIIEHNS OTIPABIAIOTCA SK3EMILIAPY AaH-
HOT'O KJIacca, YIOMSHYThIE BBIIIe METOAbI YIIPABJSIOT IPUOPH-
TETHOCTBIO IIOTOKA, MHKAIICYJINPOBAHHOIO B 9TOM KJIACCE.

ITIpuopuTet moToKa ompeneaeT, cCKoabko Bpemenu 1111 Tpe-
OyeTcs MOTOKY U KaK J0JITO eMY IPUIETCA KAATh B IPOMEXKYT-
Ke MeXKAy IOCJe[0BaTeJIbHBIMU MOMEHTAMU, KOT/Ia eMy IIpe-
mocraBiasgercsa goctyn K I[II. C momoIinbio HUBKOYPOBHEBBIX
MPUKJIaTHBIX nHTepdeiicoB API, mocTpOeHHBIX IO CTAHAAPTY
POSIX, M0XHO TaKKe yCTAaHOBUTH IPAaBUJIA JIs IIJIaHUPOBIITN-
Ka HMCIIOJTHeHUS IMOTOKOB. Bece HeoOXomumbIe [Jisi 9Toro QyHK-
AU BXOOAT B paciuperus ctangapra POSIX ansa peaJabHOTO
BPEMEHU, KOTOPhIE TaKJKe IPeSOCTaBISIIOT OUePeU CUTHAJIOB
u T.A. A B npukaagueix natepdeiicax API sswsika Objective-C
OHMU IIOKA eIlle He IPeIOCTaBISIOTCA.
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ITpuopuTtersi, ycTanasiuBaeMsbie cpegcrBamu POSIX API,
IpPeACTaBIAAIOT CO00M 3HAUYEHUS C IIJIaBaloIeil TOUKOM ABOIi-
HOM TouHOCTH B Ipefeaax orT 0 7o 1. Ouu MoryT GbIThH IpUBEIE-
HBI K MacIITaly IeJbIX 3HaYeHU B OIIPeIeJIeHHOM AranasoHe,
IOIYyCTUMOM [Jis IIaHupoBInuKa. [losaTomy He ciaenyer 3abbi-
BaTh, YTO HEOOJIBIITHE OTJIUYNSI MEXKIY HUMU MOTYT UCUE3HYTh
B pe3yJbTaTe OKPYIJIeHUA.

B cnenuduranuu crangapra POSIX n1s moTokoB ompee-
JIAIOTCS ABe o0aacmu Oelicmeus KOHpAuKkmos. IIpropurer mo-
TOKAa oIIpeJessieT NUCXOAHOe 3HaUeHne, o0o3HaUaIee, OyaeT
Ju ToTOKY BhigeaeHo Bpema I1I1. 9to sHaueHme macmiradbupy-
eTcd, UCXOAA U3 TOTO, CKOJIbKO BpeMeHH! yiKe ObLJIO BBIAEJIEHO
MOTOKY U KaK J0JITO eMy IPUIILJIOCH C TeX MMop *KAaaThk. O6sacTb
IeHfcTBUA KOHMPJINKTOB OMpeeideT Te MOTOKN, KOTOPBIM II0-
3BOJIEHO cocTsasaThbes 3a BpeMd L[I1. B cucremuoii obsiactu geii-
CTBUSA KOH(MJIUKTOB IIOTOKA COCTSI3aeTCA CO BCEMU OCTATbHBIMU
MOTOKaMU, JeHCTBYIOIUME B cucTeMe. A B 00J1aCTH AeHiCTBUSA
KOH()JIMKTOB IIPOIleCCa OH COCTS3aeTCAd TOJBKO C TeMU IOTOKA-
MU, KOTOPbIE IIPUHAIJIEKAT TOMY Ke CaMOMY IIPOIieccy.

B Mac OS X peasimzoBaHa TOJBKO CHCTeMHAas 00JaCTh Jeii-
CTBUSA KOH(PJIUKTOB, a 3TO 03HAUAET, UTO BHICOKOIIPUOPUTET-
HBIH TTOTOK 6yZeT 3auMcTBOBaTh BpeMs 111 y TOTOKOB U3 Apy-
I'uX IPOIeCCoB ¢ 0oiee HU3KUM ITpuopureroM. Tak, ecau yera-
HOBUTH IIPUOPUTET moToKa Gousbite 0,5, To cieayer mMeThb
B BUY, UTO 3TO MOJKET HebJIaronpuATHO CKa3aThCa Ha paboTe
OCTaJIbHOI YaCTU CUCTEMBI.

Tem He MeHee 3TO He 0O3HAUYAET IOJIHOE 3aBUCaHMe IIPOoIlecca.
B Bepcunu Mac OS X 10.6 mOoTOKY ¢ HAaUBBICIIINM ITPUOPUTETOM
IPefOoCTaBIAETCS UYTh OOJIbIIIE, YeM YIBOCHHBIN TPOMEIKYTOK
Bpemenu 111, mo cpaBHEHUIO C TE€M, UTO BBHIEJIAETCA IIOTOKY
C HAWHUSIINUM IPUOPUTETOM, HO TOJbKO B CUETHBIX 3aJavuax.
A B GOJIBITMHCTBE APYTUX 3a7a4 IIPUXOIUTCS OKUAATH IIOCTY-
IJIEHUA JaHHBIX ¢ fucKa. [IoTOKM, HaXOoqAIIecs B 3a0JI0KUPO-
BaHHOM COCTOSHUU, BOOOIIe He pacxonyioT Bpems 1111 HezaBu-
CHMO OT UX IIPUOPUTETA.
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IIpaBusia f1a miIaHUPOBAHUSA UCIOJHEHUA IOTOKOB B Mac
OS X nmporuBopeuat Tpagunuonuoi mogeau UNIX, rae moBbl-
IIaTh IPUOPUTET IIPOIlECCa PA3PEIIaeTCsa TOJbKO IPUBUIET -
POBaHHOMY II0JIb30BaTe 0. JIFOOOIBITHO, YTO IPUOPUTET II0-
TOKa B mocyenuux Bepcusax Mac OS X paxkTuuecKu OKa3bIBa-
eT GosbIttee BausHue Ha Bpems 1111, BbIeIsieMoe IIOTOKY, YeM
TIPUOPUTET IPOIIECCA, KOTOPOMY OH IPUHAJIEKUT. ITO O3HA-
YaeT, 4TO TOTO JKe caMoro s)(eKTa MOKHO JOCTUTHYTH, IOBBI-
CHUB IPUOPUTET BCEX IIOTOKOB B IPOIECCE, XOTS IIPUOPUTET Ca-
MOTO IIPOIIeCCa YBEJIMYUTH HEJIB3.

ITepBOHAUANIBLHBIN 3aMBICEJI IPEILATCTBOBATH OOBIYHBIM IT0JIb-
30BaTEJISIM YBEJIUUNBATH IIPUOPUTET IIPOIIECCA COCTOSJI B TOM,
uTOOBI He JaTh OAHOMY U3 I0JIb30BaTesell BO3MOKHOCTD HecIpa-
BeIJINBO 3aBJyaieTh BceM BpemerneM III1. Cucremsr Mac OS X, kKak
TIPaBUJIO, IPeAHA3HAUEHHI AJIA PAOOTHI Ha KOMIIBIOTEPAX C eIMH-
CTBEHHBLIM IIOJIL30BATEJIEM, U IT0OTOMY HOJOOHBII BOIIPOC B HUX
He Bo3HUKaeT. TeM He MeHee B HUX UMEETCs BCe JKe BOBMOYKHOCTD
3anMcTBOBaTh BpeMdA LI1 y Gosree Ba)KHBIX 3aa4, IPUHAAJIEKA~
X TOMY K€ CaMOMYy IoJib3oBaTesio. Hampumep, 3axBar Bume-
onB00paKeHus B peajIbHOM MacIiTabe BpeMeH! OUYeHb UyBCTBU-
TeJieH K IPOM3BOAUTEILHOCTH, U ITI09TOMY II0JH30BATENEH Oy AeT
BechbMa PasfocaJoBaH, ecJIM Ballla IPOrpaMMa PEIlUT ITOBBICUTD
CBOI IPUOPUTET HACTOJHKO, UYTO B IPUJIOKEHNN, 3aXBATHIBAIO-
1IIeM BUIe0N300parKeHre, HAUHYT IPOITYyCKAThCA KaAPhI.

YcranaBianBas IPUOPUTETHI IOTOKOB, CIAEAYET MPOABIATD
6iaropasymue. Kak nmpaBuiio, IpuopUTETHl YyCTAHABINBAIOTCA
IJs1 MOTOKOB B mpeznesaax ot 0 mo 0,5. A 6ojiee BBICOKUE IIPU-
OPUTETHI JOMIYCKAETCA YCTAHABINBATD JIUIIb B NUCKIIOUUTEIh-
HBIX CJIyYasx, KOTJa IPOCTO HeT MHOTO BhIxona. 1 He ciaenyer
9TOTO JeJaTh TOJBKO IIOTOMY, UTO TpeGyeTcs KaKuM-TO o6pa-
30M YCKODPUTH PellleHne CUeTHOI 3aaun.

CI/IHXpOHI/I3a UnAa NOTOKOB

3 static NSLock *lock;
4 static NSMutableArray *messages;
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5

6 void recordLogMessage(NSString *msg)
7 {

8 [Tock Tock];

9 @try

10 {

11 [messages addobject: msg];
12 NSLog(@"%@", msg);

13 }

14 @finally

15 {

16 [Tock unlock];

17 }

18 1}

Mpumep koga u3 dpaina Tock.m

IIBa TOTOKA MOYKHO CUHXPOHU3UPOBATH HECKOJBbKUMH CIIO-
cobamu. Bee Kjaccehl, BLITOJMHAIONME TAKOTO POJA CUHXPOHU-
3aI[MI0, COOTBETCTBYIOT IIpOoTOKOoIy NSLocking. B mem ompeze-
JeHBI fBa MeToza: - 1ock m -unTock.

IIpocreiimuii Kiaace 6aoKkuposku NSLock peanusyer 6.10-
KUPOBKY €O 83AUMHbLM UCKIIOUeHUeM (TAK HA3bIBAEMBIH MblO-
mekc). 9TO MO3BOJIAET OJIOKMPOBATH IOTOKH 110 ouepenu. Eciu
IIOCJIATH OSHOMY IIOTOKY coo0ienue - 10Ck, To Apyroi moToK,
OTIIPABJIAIIUNI coobmmenne - 10ck Tomy sxe camomy 00bEKTY,
OyeT 3a0JIOKMPOBAH IO TEX IIOP, IOKAa He OyeT OTIIPaBJIeHO CO-
OTBETCTBYyIOIIee coobmenue —-unlock.

Takoiit MexaHU3M OJJOKMPOBKU IIOTOKOB YI00EH AJIA 3aII-
Thl KDUTUYECKUX, HO KOPOTKUX Pa3HesioB Koma. A s 3aI[UThI
f6oJiee NIMHHBIX Pas3fesoB Kojaa 0ojiee MPUTOJHBIM 3a4aCTYIO
okasbiBaeTcs Kjaace NSRecursiveLock. Ecau oTnpaBuTh aBa
coobmenus - 1ock o6bekTy Tuma NSLOCK B 0THOM 1 TOM e I10-
TOKE, TO BOSHUKHET B3anMOOJIOKUPOBKa. B TO jKe BpeMs 00beK-
Ty Tuma NSRecursiveLock MOKHO OTIIPABUTH CKOJIBKO YI'OLHO
coobenuit - 10ck, HO IIpK yCJIOBUH, UTO eMy GYZEeT OTIPABIIe-
HO CTOJILKO 3Ke coobimenuii -unlock. Takoii MexaHusm GJI0KM-
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POBKHM IOTOKOB yA00OHO MPUMEHATH B T€X METOLaX, KOTOPLIE
MOJKHO BBI3BIBATDH HE TOJBKO U3 KO/, YsKe IMOJyYUBIIEro 6Jo-
KHUPOBKY, HO U3 KOJia, IIOKA eIlle He MMEOIIero ee.

TpaguUOHHbIE TPYAHOCTY IPUMEHEHUA 000UX YIIOMSIHY-
TBIX BBIIIIE KJIACCOB COCTOAT B TOM, UTO OHU HE JOCTATOYHO XO-
poIIIo couerarTca ¢ 00paboTKOM ucKaoueHuit. Eciu B Kozme
nmoJiyyeHa OJIOKMPOBKA U 3aTeM BBI3BIBAETCS 0JIOK, FeHEepUupy-
IOIIUH NCKJIIOYEHNE, 9TO MOKET IPUBECTH K CEPbEe3HBIM OCJIONK-
HEHUSAM, IOCKOJBbKY GJIOKMPOBKA BOOOIIle He OCBOOOIUTCS.

Korga paspaborunku n3 KoMmmanuu Apple BHeIPUJIN B CBOIO
Bepcuio Objective-C HOBBIE KJHOUEBBIE CJI0BA AJA 00pabOTKHU
WCKJIIOUEHU, TO BMECTe C HUMU OHU BHEIPUJU U KJIIOUEBOE
cJsi0Bo @synchronized. 9To KiIOUYeBOe CJIOBO MO3BOJIAET 32010~
KHPOBATh IPOUBBOJILHBINA O0BEKT U YOEAUTHCA B TOM, YTO 0JI0-
KHPOBKA 0CBOOOKJAETCH, €CJIU FeHEPUPYETCA UCKIIIOUEHNE.

Boo6i111ie roBops, MOJIb30BATHCA 9TUM KJIIOUEBLIM CJIOBOM HE
crout. HecMOTpA HA TO YTO OHO HEMHOTO YIIPOIAET CUHXPO-
HUBAIMIO IOTOKOB ¥ YeM-TO HAIIOMUHAET aHAJIOTUIHOE S3BIKO-
BOE cpeJcTBO Java, ero peanusanusa HeapdekTuBHa. Beab oHO
TpebyeT cBA3aTh OJIOKUPOBKY C 00BEKTOM U BCET1a IPUMEHAET
PEKYPCUBHYIO GJIOKMPOBKY, Ja)ke eCJIM OHA JajieKa OT uaeasa.
Amnanoruynoro apdeKTa MOMKHO JOOUTHCSA, HEIIPEMEHHO opra-
HHU30BaB OTIPaBKYy coobiienusa -unlock B 61oke @finally.

Ho mo:xHO oboiiTuck u 6e3 610xk08 @try u @finally, ecan
TOYHO 3HATD, YTO HU OJUH U3 BHI3LIBAEMBIX METOOB MJIU (DYHK-
Ui He CreHepUpPyeT UCKIoueHre. XOTsA B COBPEMEHHBIX AUHA-
muueckux oubaunorexkax or GNU u komnanuu Apple atu 6J10-
KU He HaKJIAJbIBAIOT HUKAKUX NOIOJHUTEJbHBIX 3aTPAT BBI-
YKMCAUTEIbHBIX PECYPCOB BO BPEM A BHITIOJHEHUA.

CoxpaHeHue faHHbIX, XapaKTepPHbIX
DA NOTOKOB

6 NSMutableDictionary *threadDict =
7 [[NSThread currentThread] threadDictionary];
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8 [threadDict setObject: @"default"
9 forkey: @"NewKey"];

Mpumep koga n3 dpaina threaddict.m

Pas y»x numeroTcs IOTOKY, TO HE MeIllaeT COXPAHUTD JaHHBIE
YacTHBIM 00pa3oM JJId KasKAOTO I0TOKa. XapaKTePHBIM TOMY
MIPUMEPOM MOKET CIIYKUTDH TeKYIIUii rpaduuecKuii KOHTEKCT
B cpeze Cocoa, KOTOPHII HOIMKEH ObITh JOCTYITHBIM AJISA JF000-
r'o K0/Jia, BBIIIOJHSAIOIEr0 PICOBAHYEe, HO He Pa3/esieMbIM cpe-
U TIOTOKOB.

Kax npaBuso, mogob6HasA omepamus peajudyeTcsa ¢ IIOMO-
mbio pyaxmuu pthread_set_specific(), coxpanaromei yka-
3aTejib, CBA3aHHBIN C TEKYIIIUM ITOTOKOM. C 9TOM IeJIbI0 aapec
o0JlacTu MaMATHU COXPaHSIETCA B PETUCTPE, a KaXKIbIN OUT Xa-
PaKTEepHBIX OJIsI MOTOKA JAHHBIX — ¢ (DUKCHUPOBAHHLIM CMe-
I[eHeM OTHOCHUTEJIbHO Hauyajia 9Toi obJsiacTu. OTO O3HAUAET,
YTO JJIs1 KAYK/IOI'0 JIOKAJBHOTO YKa3aTess Ha OTAeIbHEIH ITI0TOK
TpeGyercs MeCcTo B MaMATH, JarKe eCJIU JIUIIb B OLHOM U3 HUX
yCcTaHaBJIMBaeTCa 3HaUeHue, oTanuarlneecd oT NULL.

Ecnau 6b1 rpaduyuecKuili KOHTEKCT COXPaHAJCA B cpefe
Cocoa 1og00HBIM 00pa30M, JId KasKJAOTO IIOTOKA B OTAEJIHHO-
CTU MOTPe60BaIOCH ObI IIPOCTPAHCTBO B OJHO CJI0BO. XOTA 60JIb-
IINHCTBY IPOTpaMM I'pad@uuecKuil KOHTEKCT TPeOyeTcs JUIIb
B OZHOM WJIKX MAKCHUMYM B BYX IIOTOKAaX.

B xauecTBe BBIX0/[a U3 3TOrO IOJIOKEHUT MOKET CIYIKUTh
CJ1I08apb NOMOKA. ITO UBMEHAEMbIN CJI0Baphb, CBA3AaHHBIH C IO~
TOKOM. J[JIfd coxpaHeHUs yKasaTesd Ha KaKblii IOTOK Tpeby-
eTCA OHO CJIOBO, HO B TAKOM CJIOBape MOXKHO XPAHUTD CKOJIBKO
yroaHo o0beKToB. IIpocTpaHCTBO AJNA COXpaHeHUA 3HAYCHUS,
CBA3aHHOI'O C KJIIOYOM, TPeOyeTcs TOILKO TeM IIOTOKAaM, ¥ KO-
TOPBIX UMEEeTCS TaK0e 3HaUeHUe.

s rocTyna K cJI0BapIo IIOTOKA OTIIPABJSIETCA COOOIIeHe
-threadbictionary rekymemy moToky. ITocie 3TOro M MOMK-
HO MaHUITYJIUPOBATh, KaK U JIOOBIM APYyruMm caoBapeM. I1o 3a-
BepILIEHUY IIOTOKA €ro CJIOBaph paspylnaercs. A MOCKOJIBKY
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CJIOBapU COXPAHSAIOT CBOM ApPTryMEHTHI, TO 9TO 03HAYAET, UTO I10-
cJie 3aIyCKa Ha BBIMOJHEHNE COOTBETCTBYIOIIUX AECTPYKTOPOB
U3 HaMsATH OyIyT 0OCBOOOKJEHBI JIUIIIE T€ 00'HEKTHI, HA KOTOPEIE
[leJIaeTCsI CChLIJIKA B CJIOBape IIOTOKA.

JJaHHBIM 00CTOATEIBCTBOM MOJKHO OBIJIO GBI BOCIIOJIB30-
BATHCS IJIsI BBITIOJHEHUS KO/ II0 3aBePIIeHUN IOTOKA, HO [e-
JIaTh 9TOTO BCE JKe He peKoMeHgyeTcsi. [IoToKu 6yayT moCchLIaTh
yBegomiaenue NSThreadwilTExitNotification mepen ceoum
3aBepIIEeHNEeM, U [T0ITOMY AOCTATOYHO OPraHM30BATh HAOJIIO-
[IeHUE 33 9TUM YBeJOMJIEHUEM, €CJIN TPeOYyeTCs BHIIIOIHUTH He-
KOTOPBIN KOJ OUUCTKH.

Ha sameTtKy

Ha 6onbluvHcTBEe NNaTGpopM MOXKHO MOJSb30BaTbCA KIIOUEBLIM C/IOBOM
__thread, kotopoe npegcraenset coboi pacwmpenme GCC ana coxpaHe-
HUSA MePEMEHHbIX B JIOKAIbHOM MamsAT noToka. Ho 3arpysuvk Darwin He
noaAepK1BaeT 0651acTU IOKaNbHON MaMATN MOTOKOB, 1 nosTomy B Mac OS X
Takas BO3MOXHOCTb OTCYTCTBYET. Bnpouem, 3To NonoXeHre MOXeT BCKope
N3MEHUTBCA C MOSABMEHVEM aHANOMMUHBIX GYHKLIMOHAbHbIX BO3MOXHOCTEN
B nocnefytoLmx Bepcrsax 06oux ctaHgaptos Ha Cu C++.

CioBaph MOTOKA IPEAOCTABIAET OTINUYHYIO BO3MOKHOCTD
UL Tepefiaud IapaMeTPOB MeKIY OTAEJbHBIMU CTEKOBBIMU
dpetimamu. Benb nnorza TpedyeTcsa yCTaHOBUTD IOJIYTJI00aE-
HOE COCTOSIHIE, KOTOPOe JOJIKHO COXPAHATHCSA B T€UEHUE BBI-
30Ba MeTo/ia M OBITHh JOCTYIIHO M3 BCEX METOJAOB B JaHHOI 06-
JIaCTH AeCTBUA.

XapaKTepHbIM TOMY IIPUMEPOM MOJKET CIYKUTEH 00BEKT rpa-
¢uueckoro KouTeKcra B cpeie Cocoa, KOTOPHIi yCTaHABINBAET-
cA B KauecTBe KOPHA MePapXUM IPeACTaBJIeHUIl, a 3aTeM BU-
MOM3MEHSAETCSA U UCIIOJIb3YEeTCs BO BCEX BJIOYKEHHBIX BBHI30BAX.
AHaJOTMYHBIM I11a6JI0HOM 5, HAIIPUMED, BOCIIOJIb30BAJICA B Cpe-
ne LanguageKit gia opramusanum J0CTyHa K 00beKTY KOMIIK-
JIATOPA U3 Y3JI0B aOCTPaKTHOTO CHHTaKcHuuecKoro aepesa (AST).
B o6oux ciydasax OTCYTCTBUE CUIBLHOM CBA3HOCTH 03HAUAET, UTO
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OAUH U TOT XK€ MeTOO MOMKeT OBITH BHI3BAH AJIsA TOT'O XXe caMoO-
ro o0beKTa 13 JABYX Pa3HBIX IIOTOKOB C PA3HBIMM KOHTEKCTaMH.

OMMAaHM6ﬂ0yCHOBMN

19 - (void)addToqQueue
20 {

21 [condition Tock];
22 queuesize++;

23 [condition signal];

24 [condition unlock];

25

26 - (void)main

27 {

28 while (1)

29 {

30 id pool = [NSAutoreleasePool new];
31 [condition Tock];

32 while (queueSize == 0)

33 {

34 [condition wait];

35 }

36 queueSize--;

37 [condition unlock];

38 NSLog(@"Processed data from queue");
39 [pool release];

40 }

41 %

Mpvmep koga u3 daina condition.m

OueHb yacTo TpedyeTrcsd, YTOOBI OAWH IMOTOK HAXOMUJICS
B COCTOAHUU OXHUIAHUA U aKTUBU3UPOBAJICA B TOT MOMEHT,
KOT/la B JPYI'OM IIOTOKE BBIMOJHAETCS HEKOTOpPOe IelCTBUE.
B npuxaaguaom unntepdeiice API, paspaboTaHHOM A5 MHO-
TrOIMOTOYHOM 00paboTku mo crargapty POSIX, xas sToit menu
MIPEIOCTABJISIIOTCS JCAO0B8HbLE NepeMeH HbLe.

VcaoBHAA mepeMeHHAa s IPUMEHIETCs BMECTe C MbIOTEKCOM.
s o:kupaHusa yCa0BHOI MepeMeHHOl B TOTOKE CJIefyeT CHa-
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yaJjia MOJYIUTH MBIOTEKC, & 3aT€M aBTOMATUYECKU OCBOOOIUTH
€r0 U IePefTH B COCTOAHIME OKUIAHNS 110 YCIOBHOM ITepeMeH-
moit. Korga ycioBHasi mepeMeHHas MOJy4YaeT CUTHAJ, ITOTOK
aKTUBU3UPYETCA U ABTOMATUYECKH II0Jy4aeT MbIOTEKC CHOBA.
B aT0i1 cBA3YU yCI0BHBIE ITIepeMeHHBIe MOXKHO pPaccCMaTpPUBaTh
KakK CcIocob mepeaun MbIOTEKCA MEKIY TOTOKaM.

B cnenudukanuu Ha nmpukjaangHoil natepdeiic OpenStep
ompegeieH Kaace NSConditionLock, mHKanCy IupyoOIuii HU3-
KOYPOBHEBYIO YCJOBHYIO OJOKMPOBKY IPUMUTHUBHOTO THIIA.
B orsimume ot Bepcuu 3TOMH YCIOBHOM 6JIOKMPOBKHY IO CTaHAAP-
Ty POSIX, KoTOpYyI0 TpeOyeTcs CBA3LIBATH C MBIOTEKCOM IIPU
KasKJIOM BBI3OBE, B 9TOM KJIacCe COAEPIKUTCA COOCTBEHHBIN
MBIOTEKC U peasm3yeTcs mIpoTokosa NSLocking.

TakuM 006pas3oM, YCIOBHYIO GJIOKMPOBKY MOYKHO IIpUMe-
HSATH KaK OOBIYHYIO OJIOKUPOBKY, XOTSA 9TO U OBLIO OBI PaCTO-
YUTEeJHCTBOM. Kak u ¢ 00BIUHO# OJJOKMPOBKOM, C YCIOBHOI
OJIOKMPOBKOI CBs3aHA IIEJIOUNCICHHAA IepeMeHHadA, Ipes-
CTaBJIAIONIAA HEKOTOpOoe ycaoBue. IIpu mepexosie B COCTOSTHUE
OKUIaHUA II0 YCJIOBHOM OJIOKMPOBKE 5TOM IepeMeHHO MOYKHO
MIPUCBOUTH OIIpeIeIeHHOe 3HaUeHre. B TakoM ciyuae IIOTOK He
aKTUBU3UPYETCS O TeX 10D, MOKA YCJIOBHAA OJIOKMPOBKA He
TOJTYYUT CUTHAJ C 9TUM 3HAUEHUEM.

VcaosHas GIOKUPOBKA OKA3LIBAETCS OUEHDb YI00HO B TOM
cayuae, ecJu OXKHMJaeMoe yCJIOBHUe IpeAcTaBiasieT coboi meto-
YmMCJIeHHOEe 3HaUeHUe, HO MeHee YAO0OHOUM B OCTAJIbHEBIX CJIyda-
ax. Hepeako TpebyeTcs, YTOGBI TOTOK aKTUBU3UPOBAJICS IPU
mepexojie 00beKTa B OIpeleIeHHOe COCTOSTHIE. ITOTO HeTPY/I-
HO TOOUTBCS C IOMOIIBIO HU3KOYPOBHEBBIX (PDYHKITUM 13 HHTEP-
deiica POSIX, mOCKOJBKY B HUX IIPEAIOJIATAETCA, UTO YCJIIO-
BUEe OyZeT IPOBEPATHCS B KoJe BpyuHyio. Ho 1o6uThCs TOoTO 2Ke
caMoTo pesyabTaTa cpeacTBaMu KJjaacca NSConditionLock me-
CKOJIBKO TPYIHEe.

B kauecTBe BbIx0/a U3 moJioskeHus B Bepcuu Objective-C oT
Kommauuu Apple 611 BHeapeH Kiaace NSCondition. Ou mpex-
cTaBJIsAeT cO0O0M IIPOCTYIO 000JIOUKY [JIA MbIOTEKCa U YCJIOBHOM
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nepemeHHOM u3 uHTepheiica POSIX. Ycia0BHEIN 06HEKT 5TOTO
KJiacca MOXKHO 3a06JIOKMPOBATh, IIEPEHTH IO HEMY B COCTOSTHUE
0KUJaHUA, CHAB OJIOKUPOBKY, a 3aTeM CUTHAJIN3UPOBATH EMY
U3 JPYTroro NOTOKa aKTUBU3UPOBATHCH.

IIpu akTHMBHM3anuu IMOCJIE OXKUJAHUS IO YCIOBUIO THUIA
NSCondi tion ycioBHBIN 06BeKT Oy aeT 3a610KupoBaH. IloaTomy
3aJlaHHOE YCJIOBUE CJIeAyeT IPOBEPUTh BPYUYHYIO, a 3aTeM pas-
GJIOKMPOBATH YCJIOBHBIN 00BEKT UJIU YK€ BePHYTHCA B COCTOSA-
HUE OKUJaHUS.

ITo aTomy ke 11a6JIOHY YCIOBHBIMU IIEPEMEHHBIMU MOYKHO
OIIepUPOBATH IPAKTUYECKU Be3fie, Ie OHU IpuMeHsiores. Kak
IPaBUJIO0, OHU MO3BOJIAIOT YCTAHOBUTH OTHOILIEHUS “IIOCTaB-
IMUK—TOTPe0uTEeSb” MeKAy moToKaMu. IIoTOK-moTpe6uTesab
IOJIJKeH MepedTy! B COCTOSTHVE OYKUJAHUA O TeX II0p, IIOKa
He MOSBATCA HEKOTOPHhIe OYKUIAIOINeE eT0 JaHHbIE. A ITOTOK-
MOCTABIUK AOJKEH aKTUBU3UPOBATH IMOTOK-IOTPEOUTEID,
KOTr[a AJIsl Hero UMeI0TCA HeKOTOPbIe JaHHbIe.

B mpumepe Kozma, mpuBefeHHOM B Hauaje 3TOTO pasfe-
Jia, AeMOHCTPUPYIOTCS JBa MeToAa M3 OZHOro KJjacca. Metof
-addToQueue mpe/oIaraeTcs BbISEIBATE U3 IIOTOKA-TIOCTABIIINKA,
TOTZIA KAK MeTOJ -Main peanusyer MOTOK-IIOTPEOUTEb.

B Koze moroka-moTpebuTesiA JeMOHCTPUPYETCA DAL BaK-
HBIX OCOOEHHOCTEH II0OTOKOBOro 00'beKTa. BMecTo IInKJIa UCIIOoJI-
HeHUs Tua NSRUNLOOP B 3TOM KOJie OpraHusyercsa coOCTBEH-
HBI, 06CKOHEUHBIN IIUKJI NCIIOJHEHNs, Ha KasKIOM IIIare KOTo-
POTo co3aeTcs U pa3pyIaeTcs sBHBIM 06pa3oM aBTOMAaTUUYECKH
ocBoOOXkJaeMblil mys1. Kpome Toro, Ha Ka oM I1are 9TOTO IUK-
Jla CHayaJia OCyILeCTBJIsIeTCsI OJIOKUPOBKA II0 YCJIOBUIO, & 3aTeM
GJIOKMPOBKA CHUMAETCA U IIPOUCXOLUT [IePeXo]] B COCTOSAHUE
OXKUJaHUS, €CJIU OKU/JaeMble JaHHbIE OTCYTCTBYIOT.

Iasee MOTOK-TIOCTAaBIIUK MOJKET IOJYUYUTH OJIOKHUPOBKY
¥ CUTHAJIU3UPOBATH yCJIOBHE. B 3TOM ciIyyae mOTOK-TIOTPeOuTe b
aKTUBU3UPYETCS, KAK TOJHKO OJIOKMPOBKA CTAHOBUTCS AOCTYII-
HOIi. ITIOTOK-TIOCTaBIIMK paspelaeT 3To, CHUMAasA OJIOKUPOBKY.
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ITocjsie 3TOTO MOTOK-TIOTPEOUTENH ITOJYUAEeT CJIeAYIONrit
¢dparMeHT JaHHBIX AJA 00Pa0OTKH UM CHUMAaeT OJIOKHUPOBKY.
B paccmarpuBaemMoM 31ech MpuMepe MHKPEeMEHTHUPOBaHUe U
IeKpeMeHTHUPOBaHUe O0Inell mepeMeHHOM CIYKUT IJId 3aMe-
IeHuA Omepaluy BBOJa HEKOTOPBIX JaHHBIX B pasmesisaeMyio
CTPYKTYDY.

Ha sameTtKy

MNMocnenoBaTenbHOCTL onepauuii, Tpebylowmnxca Ana akTMBM3aLmMm noTo-
Ka Mo YCNOBHOW NepeMeHHO, 06XOANTCA OYEHb [OPOro C TOUKM 3peHun
noTpebnaembix BbIUMCIUTENbHBIX PECYPCOB, U MO3TOMY ee crefyeT Mno
Mepe BO3MOXHOCTM n3beratb. [1na coobLieHns Mexay AByMs NOTOKaMu,
Kak NpaBuno, pekoMeHayeTcA NPUMeHATb HEONOKMpPYeMbIli KONbLEBOM
6ydep, KOTOpPbI NepexoauT B PEXUM OGNIOKMPOBKM NULWb MOCHe ero
OMNOpOXHeHWA. ITa Mofenb peanusoBaHa B TexHonorun Grand Central
Dispatch, pa3spabotaHHoln komnaHuei Apple, 1 nostomy eilo MOXHO
BOCMOJIb30BaTbCA, He Npuberas K cCaMoCTOATENbHOMY HanMcaHUio Koma
KornbLeBoro 6ydepa.
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bnokun n Grand
Central Dispatch

K YHCJy caMbIX IHmocjegHux mgomnosaHeHuit Objective-C cie-
IyeT OTHEeCTH IOALEPIKKY 0/70K08, Ha3hbIBA€MbIX WHAUE 3a-
Mulkanusmu. Bioku nmpuMeHaAnnch eine B A3bike Smalltalk,
HO ObLIM mcKJaoueHBl u3 Objective-C mo mesomy pangy mpu-
unH. B Smalltalk onu cayskunan njist yupasieHus MOTOKaMU,
Torga Kak B Objective-C mpuMuTHBHBIE yIIPaBJIAMOIINE KOH-
CTPYKIIMU yHacJaenoBaHEI oT C, 11 MO3TOMY OJIOKU He TPEOYIOT-
cs. [TonoHUTeIbHOE YCI0KHEHe KOMIIUIATOPA U JUHAMUYE-
CKOU OMOJIMOTEeKM HapALY C IoTepeii ObICTPOAEMCTBUA HE CIIO-
co0CTBOBAJIM ITIOHAYAY BHeApeHuio 0,10K0B B Objective-C Kak
IPUOPUTETHOU 3a1aUm.

3aMbIKaHUE IIPeaCTaBIAeT co00i QYHKIINIO, KOTOpasd MO-
JKeT OBITH CO3JlaHAa B IpeJiesiaX KaKoU-HuOy b APYToi obmacTu
IeicTBUA, YTOOBI 00PAIaThCa K IePeMeHHBIM B 3TO# 00acTu
meticrBuA. Kak mpaBuiio, Takas QYHKIIUSI MOXKET o0paIaTh-
cA K CIeAYIOIUM 3JIeMEHTaM KOZa: IJIO0aJbHBIM IIepeMeH-
HBIM, apryMeHTaM U JIOKAJIbHBIM II€ePEMEeHHBIM. OHa MOJKET Cy-
II[eCTBOBATh TOJBKO B IJI00aJbHOI obJsiactu gevictBud. C apy-
TO¥ CTOPOHBI, 6JIOK MOXKET ObITh 00BABJIECH B QYHKIIUU U JarKe
B Apyrom 6Jioke. BJIoK MoskeT o6palaThCsa K JJI00bIM IepeMeH-
HBIM, JOCTYITHBIM B TOIf 00J1aCTH OeMCTBUA, T OH O0'BSIBIIEH.
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MpuBA3Ka nepemMeHHbIX K 6nokam

3 dint (Aadd)(int, int) =
ACint a, int b)

{
return a + b;
I

N o v b

Mpumep koga n3 dpaina blockScope.m

DYHKIUUT MOXKHO pacCMaTPUBATh KaK YACTHBIN caydaii
6JIOKOB. B mpuHIune pyHKIua IpeacTasBiieT co00i 010K, 00b-
ABJIEHHBIA B I106aabHOM 00macTu gerictBusa. OHU pealnsyior-
Cs MO-Pas3HOMY, XOTSA 9TU OTJUUYNS BeCbMa He3HAUNTEIbHEI.

Taxum obpasom, OJIOK B IIPOCTEHIIEM CIydyae SKBUBAJICH-
TeH pyHKIuu. OH IPUHUMAET PAJ apTYMEHTOB, BBIJAeT HEKO-
TOPBIN pe3yJIbTaT U He o0palllaeTcs HA K OSJHOMY U3 3JIEMEHTOB
KOJa 3a mpefejiaMu cBoell obsactu aeiicrsusa. Ilogoouoro poga
0JIOK IeMOHCTPHUPYETCS B KPATKOM IIpuUMepe Koja, IPUBeIeH-
HOM B HauaJjie 3Toro paszgeyia. OH 06bABIAETCSA B II00AJIbHON
obJyiacTu AefiCTBUSA U CKOpee IMMOX0XK Ha JOBOJHLHO MHOT'OCJIOB-
HYI0 popMy 00bABIEHUS QYHKIIUHI.

Hpyrasa pasHOBUIHOCTDL GJi0OKa oOpalaeTcsa K 3jieMeHTaM
KOoZa B 00JIaCTH AeHACTBUS TON PYHKIMU, I'e 9TOT OJIOK 00'bSB-
jgeH. Takoro poga 0JI0K JeMOHCTPUPYETCA B OCTAILHON YaCTHU
Koza u3s ¢aiiaa blockScope.m.

JAror 0JIOK oOpalraercs K ABYM IepeMeHHBIM. Tak, mepe-
MeHHas counter ABJSeTCS CTATUYECKOI, a 3TO O3HAUAET, UTO
OHAa XPAHUTCA B HEKOTOPOM 00JIACTH NMAMATHU, BBIAEIIeMOu
u3 obpasa ImporpaMMbl, HOJO0HO I'JI00AJBLHON IIepEeMeHHOI.
OO0pailieHne K 9TOM IIepeMeHHOM B 0JIOKe OCYILeCTBISAETC aHa-
JIOTMYHO OOpAaIleHUIO K JII000M APYroi CTaTUYeCKON UK IJI0-
GayibHOI mepemMeHHOIi. Ho y 9To#l IepeMeHHOl UMeeTCs TOJIb-
KO OJHA KOMHUA.
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Ha 3ametky

HecmoTpA Ha TO UTO ANA NPOorpamMmMMpoBaHWA JOCTYMHa NWLb OAHA pas3-
HOBUAHOCTb 6/10KOB, B peanu3auumn NpucyTCTByloT 0be UX pasHOBUA-
HoCTW. [1nA TOro 4To6bl BLIACHUTD UMEIOLLYIOCA Pa3HOBMAHOCTb 6510Ka,
[OCTaTOYHO MPOBEPUTb YKasaTeslb Sa, XOTA 3TO U He rapaHTupyetcs
OTKPbITbIM NPUKNagHbIM UHTepdericom APl n noanexut namexHexmio 6e3
BCAKMX YBEAOMNEHWN.

Ecnu co3aatb 610K, KOTOPbIN 06paLLaeTCA TONbKO K CBOMM MapameTpam
1K rnobanbHbIM NEPEMEHHBIM, TO MAMATb AN TaKoro 6/10Ka pacnpeae-
NAETCA CTaTUYECKU. M BCAKMI pas3, KOTAa OH CO3AaeTcA KOHLENTYasbHO,
noslyyaeTca yKasaTeslb Ha OAVH U TOT e 00beKT. A ecn co3aath 650K,
KOTOpPbI 06paLLaeTcs K 3/1eMEHTaM AaHHbIX B CTEKe, TO AUHAMMYeCKan
6ubnroteka 6okoB byaeT NOpPoXAaTb €ro HOBYIO KOMKIO B “Kyye” BCAKMN
pas, Korga 3ToT 6510k 6yaeT co3aaBaTbCs.

Hpyras mepeMeHHas Ha3bIBAeTCA C U SIBJSETCHA JIOKAJb-
HOI. [l Hee BBIIEJISETCA MECTO B CTeKe CpeAcTBaMU (DYHK-
uuu getCounter (). IIpu Bo3BpaTe us 370 QYHKINY IT€PEMEH-
Hasd C paspyiaerca. A 6JIOK IPOA0JIKaeT CYI[eCTBOBAThb, HO Te-
meps OH obpalraercda K KOIIUY 3TOM IepeMeHHOIi. ITO 03HAaYaeT,
4YTO epeMeHHas C B OJIOKe BCerja COLep KUT 3HAUeHNe, KOTO-
poe OH MMeJjia Ha MOMEHT CO3JaHusA 6JI0Ka. ITO BULHO U3 IIPU-
BEIEHHOI'0O HUK€e pe3yJbTaTa BBIIIOJIHEHUA pacCMaTPUBaeMOro
3mech mpuMepa Kojga. Kakapiit 6JJ0K BEIBOJUT HA SKPaH 3HAYE-
HUEe CYeTUMKA Ha MOMEHT CBOEr0 CO3LAHU, a TAKKe TeKyIlee
3HAYEHNE CUeTUNKA.

10 void(AgetCounter(void)) (void)
11 {

12 static int counter;

13 int c = counter;

14 void(Ablock) (void) = A(void)

15 {
16 printf("current: %d ", counter);
17 printf("old: %d\n", c);

18 i
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19 counter++;
20 return Block_copy(block);

21 %}

22

23 1int main(void)
24 {

25 void(Ablock) (void) = getCounter();
26 block(); block(Q);

27 void(Ablock2) (void) = getCounter();
28 block2(); block2();

29 block(); block(Q);

30 return 0;

31 3}
Mpumep koaa n3 dpaina blockScope.m

1 current: 1 old: 0
2 current: 1 old: 0
3 current: 2 old: 1
4 current: 2 old: 1
5 current: 2 old: 0
6 current: 2 old: 0

Pesynbtart BbinonHeHus Koga u3 daina blockScope.m

ITo Tpagunuu 3aMbIKaHKe obOpalnaercd K IMOAJUHHBIM IIe-
PeMeHHBIM B OXBATBIBAIOIIell 001aCTH AefCTBU, a He K UX KO-
nuaM. Takoro moBeseHnss MOXKHO JOOUTHCA, 00bABUB IIePEMEH-
Hyio ¢ onucareaeMm __block. Ho peainsoBaTh ero 04eHb CIIOMK-
HO. Benb oTa mepeMenHaA mepemMeraeTcsa u3 CTeKa Bo (pparMeHT
KOJIa C IIOJICYETOM CChLJIOK B 00J1aCTH “Kyun’”, BbIAEIAEMOM B Ima-
MATHA. A 5TO 03HAUAET, UTO KaX[asd CChLIKA Ha JAaHHYIO Iepe-
MEHHYIO Oy/IeT CCBIJIKOM Ha Ty »Ke cCaMyIo IIepeMeHHY0. ITO 00-
CTOATEJIbCTBO JeMOHCTPUPYETCS B IPUBEICHHOM HUKE IIPuMepe
Koga us (aitma blockCapture.m, rae mpeacrasiaeHa QyHKINAA,
co3IaroIas Ba CBA3AHHBIX BMECTe CUeTUNKA.

3 typedef int(Acounter_t) (void);
4



Bnoku n Grand Central Dispatch 281

5 void linkedCounters(counter_t *a, counter_t *b)
6 {

7 __block int c = 0;

8 *a = A(void) { return c++; };
9 *p = A(void) { return ++c; };
10 *a = Block_copy(*a);
11 *b = Block_copy(*b);
12 C++;
13 }
14
15 int main(void)
16 {

17 counter_t pre, post;
18 TinkedCounters(&post, &pre);
19 printf("%d %d, %d, %d\n",

20 pre(), post(), pre(), post();
21 return 0;
22 }

Mpumep koaa n3 dparina blockCapture.m

06a cueTunKa obparmiaTcA K OLHOM U TOH JKe IepeMeHHOM
B IaMSATHU: OAVH U3 HUX BO3BPAIIIAET U 3aTeM UHKPEMEHTUPYET
ee, a IPyroii — MHKPEMEHTHUPYET U 3aTeM Bo3Bpaiiaer ee. IIpu
BBIMIOJIHEHNY PAacCMaTPUBAEMOro 3[eCch IpuMepa KOoJa MOXK-
HO OOHAPYIKUTH, UTO BEI30B OZHOTO 6JI0KA OKA3bIBAET BIUSHLIE
Ha BO3BPAT 3HAUEHU IIePEeMEHHO IpY MOCIeLYIOIeM BbI30Be
Ipyroro 6JI0Ka, KaK IOKa3aHOo HIXKE.

1 22, 4, 4

Pe3ynbtat BbinonHeHus koga 3 paina blockCapture.m

IIpu mocaenyrormiem BeI3oBe pyHKIuu 11inkedCounters()
Oymer moJiyueHa HOBas mapa 0JIOKOB, o0palmaoIinuxcd K HO-
BOI1 mepeMeHHO cueTunka. O6paTuTe BHUMAaHUE Ha OTJINYNE
B ommcaresax obnacru mamsaTu static u __block. O6a onuca-
TeJIsl JAI0T OJUHAKOBBIN PE3yJIbTaT, IepeMelas IePeMeHHYI0



282 Maga 15

U3 CTeKa U JaBas BO3MOYKHOCTH COXPAHUTH €€ AO0JbIIe, YeM
camMa QYHKIUS, HO AeHCTBYIOT OHU II0-Pa3HOMY.

Ecnu nepemennas o0bsaBAsgeTCA Kak Static, To xammas
CCBhLIKAa Ha Hee OyZeT o6palaThCs K OJHOI 1 TOIi Ke AueiiKe ma-
MATH. A eciiu mepeMeHHasA o0bsaBIAeTcA Kak __block, To kamx-
Ias CChLIKA Ha Hee M3 TOMH JKe caMoil 00acTu aeicTBusA OyaeT
mo-IpeskHeMy obpalrarbed K TOl Ke AueiiKe MaMATH, HO IPU
KakJOM IIepexojie K Toii 00JiacTu AefcTBUA, I'ie OHa 00bABIe-
Ha, OyZeT moJayueHa ee HOBas KOMUA.

YnpaBneHuve namATbIO NPY UCNONb30BaHUN
6nokos

5 __block int counter;

6 1int(Ablock) (void) =

7 A(void) { return counter++; };
8 block = [block copy];

9 Block_release(block);

Mpumep kofa n3 paina blockMemory .m

Ilo Tpagumuu ans yupasieHus namsaTbio B cpene Cocoa
MIPUMEHSEeTCs IOJCUEeT CChLIOK. I1o aTOMy JKe mpuHIUITY Jeii-
CTBYIOT 1 OsioKM. [ yIpaBieHUA HOACYETOM CCBLIOK B 6JI0-
Ke uMeroTcs ABe GyHKmuu. B uactHocTH, dDyHKIMA _Block_
copy() yBennuumBaeT CBOU IMOJCUET CCHLIOK, a QYHKIUA _
Block_release() ymensInaer ero.

JI:060TIBITHO, UTO IIepBad U3 3TUX (PYHKIUI He HA3BIBAET-
ca_Block_retain(), uTo6sl ObLI0 ABHO BUAHO, UTO BO3BPAILla-
eMBII 0JIOK MOJKeT 1 He OKa3aThCsa 0JIOKOM, ITepeSaHHbBIM 9TOM
GyHKIMU B KauecTBe aprymeHTa. B HEKOTOPBIX crydasix OJI0K
MOJKeT OBITH CHayaJjia Pa3MeIleH B CTeKe, a 3aTeM CKOIIMPOBaH
B “kyuy”. Ho uare Bcero sTu yHKIIUY He BBI3BIBAIOTCA HE-
IocpeACTBEeHHO. BMecTo 9TOr0 MCIOJIB3YIOTCS MaKPOKOMAH-
bl C AaHAJIOTMYHBIMY UMEHaMU, HO 0e3 3HAKA [TOAYePKUBAHUSA
B KauecTBe nmpedurca. ITH MaKPOKOMAHIBI 3aKJIIOYAIOT B 000-
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JOYKY 00e GYHKIIUU U TapaHTUPYIOT, UTO BO3BPAII[aeMbIi THUII
OyeT MOJIHOCTHIO COOTBETCTBOBATH TUITY apI'yMEHTA.

B Objective-C umeercsa TaKk:ke BO3MOXKHOCTD MOCKLIATE 0J10-
KaM cooOmienus -retain, -release m -autorelease, Kax u Jiro-
6omy Ipyromy o0BeKTy. B meficTBUTENLHOCTH GJIOKAM MOXKHO
OTIIPABUTH KAKUE YTOAHO COOOIIEHUS, XOTH OJIOKU OTPearupyior
JIVIIIIb Ha HEKOTODPBIE U3 HUX. KOMIMIATOD He BBIAACT HUKAKUX
IIPeAYIPeKIeHNH, €CJIN OTIIPABUTEH 0JIOKAM JII00BIE COOOIIIEHN I,
HO BO BPeMsI BBIITOJTHEHUSA OY/IeT MOJyYeHO UCKIIIOUeHe.

Ornpasasas coolirenue -retain GIoKam, ciaeqyeT mposi-
BUTH 0CO0YIO aKKYPATHOCTh U BHUMATEJIbHOCTE. Coramienve
0 BBI3BIBAEMOM IIPU 9TOM MeTOie TpeOyeT, 4TOOBI OH BO3Bpa-
11aJ moJaydyareab coodiienus. IloaToMy A/ rapaHTUX KOIU-
poBaHUA GJIOKOB U3 CTeKa B “Kyuy”’ cjJeayeT BOCIOJb30BAThCI
MeTOZOM —-COpY. OTO 0COOEHHO BayKHO CIeJIaTh B peskuMe “coop-
KU Mycopa”, rae coo0IeHus -retain HerJaIacHO UrHOPUPYIOT-
cs. A B peskume ARC BBIBBIBATH YIIOMSAHYTHIE BBIIIE DYHKIIUT
WJIY OTIIPABJIATH 3TY COOBIIEHUA BOOOIIE He HYIKHO, IOCKOJIb-
Ky YIpaBJeHUE MaMATHIO, BBIAEIIEMOM 0o GJIOKY, OCYIIlecT-
BiasdeT mexanusmoM ARC aBTromaTuuecKu.

VupasiieHue naMATHIO, BBIAEJISIEMON IIOJ IepeMeHHbIE,
K KOTODPBIM 00paIraoTca OJI0KM, MOYKET 0Ka3aThCA 60JIee CIIOMK -
HBIM /IS IOHUMAaHUusA. B IpuBeieHHOM HUKe IpuMepe Koja 13
daitia blockRetain.m zemoHCcTpUpPYIOTCS ABA 0JI10Ka, OOpaIa-
omuxces K o0bexkram. [lepBoiil 60K mMosyyaeT KOMUIO yKasa-
TeJis Ha O0'BEKT, a BTOPOIl — pasfesisieMyIo CChLIKY, ITOCKOJIb-
KY B HEM MCIIOJIb3YEeTCS OnucaTes b obsactu mavsaTu __block.

id a = [@"a" mutableCopy];
__block id b = [@"b" mutableCopy];
unsigned long(ArefcountA) O = AQ

{ return [a retainCount]; };

unsigned long(ArefcountB) () =

10 { return [b retainCount]; };
11 printf("%1d %1d\n", refCountA(), refCountB());
12 refcountA = Block_copy(refCountA);

O oo ~NoOw

AQ
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13 refcountB = Block_copy(refCountB);
14 printf("%1d %1d\n", refcountA(), refCountB());
15 [refCountA release]; [refCountB release];
16 printf("%1d %1d\n", [a retainCount],
[b retainCount]);

Mpumep koaa u3 ¢paina blockRetain.m

ITpu coxpaHeHuu 6JioKa C KONMMEH yKasaTeas Ha O0BEKT
BMeCTe C HIM aBTOMATUYECKU U HesIBHBIM 00pa3oM COXpaHsieT-
cdA u caM 00beKT. Ho 3To mponcxoauT JuIllb OguH pas. A mpu co-
xXpaHeHUH 0JJ0OKa BO BTOPOIi pa3 3Toro He mpoucxoaut. O0beKT
0CBOOOXKIaeTcda U3 IaMATH IPY PaspylIeHuu 6JI0Ka.

111
2 21
3 1 1152921504606846975

Pe3ynbtat BbiNnonHeHWs kofda u3 ¢painna blockRetain.m

CoBceM nHaue eJjio 06CTOUT CO BTOPHIM GJIOKOM. ITOT GJIOK
OBLI OCBOOOJKIEH UX IIaMATU, U IIO3TOMY OIPaBKa eMy c0006-
IIeHVEe IPUBOAUT K HEOIIPEIEJIEHHOMY II0BeJleHII0. B narHOM
KOHKDPETHOM CJIyuae BO3BPAIAIOTC HEKOTOPBIE JaHHbBIE U3
MIPOM3BOJILHOM 00JIaCTH IAMATH. A B IPYrOM CJIydae 3TO MOTJIO
ObI MPUBECTU K aBapUNHOMY COOI0.

OTBETCTBEHHOCTD 33 COXPaHEHNE 00'BbEKTa AeCTBUTEILHBIM
IO T€X II0P, ITIOKA COXPaHeTCHA 0JI0K, BO3JIAraeTCs Ha IIPOrpaMMuU-
pyorrero. Ho caenaTs 9T0 KOPPEKTHO HE TAK-TO IIPOCTO, IIOCKOJIb-
Ky OJIOKU, B OTJINYYE OT O0'bEKTOB, HE IIO3BOJISIOT 3aPETUCTPUPO-
BaTh KOO OYMCTKH. B KauecTse BbIXOJIA M3 3TOT'0 3aTPYAHUTEJIb-
HOT'0 ITOJIOKEHUA MOKHO CKOMITHJINPOBaTh KoA B pesxume ARC.
B sTom ciryuae 6J10KM aBTOMATHUECKY COXPAHAT JII00bIE 00BEKTHI,
XPAHSAIIECS B CBA3AHHBIX C HIMU IIEPEMEHHBIX, 8 3aTeM 0CBO0O-
IUSIT X U3 TaMATH, KOTJa CAMU Pa3pyIIaTcs.

3aTpyLHeHUEe BO3HUKAET U B TOM CJydae, ecyau OJIOK 00-
paiaercs K Apyrum ykasareaam. [lajke eciau yKasaTesb U He
cuabKeH onucaresieM obsactu namsaru __block, obracts ma-
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MSATH, HA KOTOPYIO OH CCBLJIAETCs, BCE PABHO HE KOIUPYETCs.
9T0 03HAUAET, UYTO TAKYIO 00JACTh MAMSTHU MPULETCH OTCJIe-
JKMBaTh KaK U J00y0 aApyryo obsacts namaru B C. Ho meso
YCJIOMKHSAETCS eIle U TeM, 4TO OJIOK, COAEePIKaIUil CChIKY Ha
9Ty 00JIaCTh MAMSATH, MOJKET XPAHUTLCS AJIUTEIHHOE BpeMs.

BbinonHeHne pencteuii B OHOBOM peXknume

6 dispatch_queue_t q =

7 dispatch_get_global_queue(0,0);

8 __block int count;

9 dispatch_async(q, A(void){ count++; });
10 sleep(1);

11 NSCAssert(count == 1,

12 @"Counter incremented in background™);

Mpumep koga u3 paiina 1ibdispatch.m

Ecau BBl moabsyerech cpenoit Cocoa Ha miardopme Mac
0OS X 0.6 unu cpemoit GNUstep Ha nmiardopme FreeBSD, To
I IapajjaelbHOW o6paboTKM BaM [OOCTyIHA OuOJMOTEKa
libdispatch, pacupocrpansemas Kommnanuei Apple moj map-
koit Grand Central Dispatch. 9ra 6ubaunorera Onl1a paspa-
6oTama B KoMmmauuu Apple u BBINIyIleHa IO JUIleH3Uel Be6-
cepBepa Apache 2. ITonbaysics 6ubauoreroii libdispatch, sBam
He IPUAETCS YIPABJIATH IOTOKAMU BPYUHYIO, & BMECTO 3TOT'0
YIOPaBIATH OuepeAsMu pabor.

Ouepenu paboT BBITOJHAIOT eJUHUIBI Pa0OTHI KOJa MU
IaHHBIX. IMeIoTcs Be Pa3HOBUIHOCTH OUepeeii: mapaJiiesb-
HbIe 1 IpocThle (aeicTByioniue no npuanuny FIFO — “nepBbimM
mpuies — ImepBbIM obcaysken”). [lapannenbHas ouepenb Ha-
YMHAET BHIIOJHATH eJUHUIBI PA0OTHL B TOM IIOPAAKE, B KAKOM
OHU IIOMEIIIAaI0TCA B 0Uepe b, HO MOYKET JeJIaTh 3TO IapaJljieslb-
HO, BBIIIOJIHAA OLHOBPEMEHHO He OAHY paboTy. A mpocTas oue-
pelb OJKuIaeT 3aBepIIeHU KaKI0l ouepeaHO eJUHUIIBI pa-
6OTBI, IIPEXK e UeM IPUCTYIUTD K CJIeAYIOIIe.
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Ouepenn HeIb3A OLHO3BHAYHO OTOKIECTBIIATH C IOTOKAMU.
ITapannenbHBIE OUEPENN MOTYT UCHOJHATH OJHOBPEMEHHO HE-
CKOJIBKO IIOTOKOB, & B OZHOM IIOTOKE MOTYT BBITIOJHATHCA €1~
HUIBI PaboThl M3 HECKOJbKUX ouepenaeii. OnTuMaabHOE KO-
JINYECTBO IIOTOKOB, UCIOJIb3yEMBIX B OUEPEU, OIIPEAEIAETCA
AAPOM OIIEPAIMOHHON CUCTEMBI, NCXOAA U3 KOJIUUECTBA ANED
mpoIleccopa 1 3arpy3KU CUCTEMBI.

ITepekatoueHMEe KOHTEKCTA MEXKJY IIOTOKAMHU O0XOAMTCA
OTHOCUTEJIBHO JOPOT0 C TOUKU 3PEHUSA MOTPEOIAEMBIX BBHIUNIC-
JINTEJIBHBIX pecypcoB. OUeBUIHO, UTO 3aTPATHl OKA3BIBAIOTCA
He MEHbIIIEe, YeM IPU BhI30Be PyHKIuu setjmp(), MOCKOIBKY
B 9TOM CJIy4ae IPUXOAUTCA COXPAHATE TeKyIree cocrosaaue 1111
¥ 3aTeM BOCCTaHABJIUBAThH ero. Ho mMeroTces u Apyrue, He BIOJHE
oueBUHBIE 3aTpaThl. [locTyn K pasiudyHbIM (hparMeHTaM JaH-
HBIX IPOTPAMMBI BPAZ JIY OYIE€T OCYIIIeCTBIATHCA 3 PA3HBIX II0-
TOKOB OZHOBPEMEHHO, U IIO3TOMY IIePEKJIIOUEHIE IIOTOKOB MO-
JKeT TaKiKe BBI3BATh HEMAaJIO HEYyZAuHBIX O0OpAaIeHUI K KeIl-
namATH u 6ydepy 6bicTporo npeodbpasoBanusd aapeca (TLB).

B cooTBeTCcTBUY € MOZIETIBIO OUepeU PAOOT B OTIEIHHOM II0-
TOKE€ MOXKET BBINIOJHATHCA CHAUYAIA OJHA eAUHUIIA PAOOTHI U3
OIHOM ouepeu, 3aTeM APyTasa eguHUIla paboThI U3 APYTOl oUe-
penu 6e3 HEOOXOAMMOCTY MOCTOSHHO IMEPEKIIYATHCA MEXKIY
aIByMsdA paboummu HaGopamu. Ecau mpoiieccop COCTOUT U3 He-
CKOJIBKUX AAEP, C UX IIOMOIITHIO MOYKHO ITIOBLICUTE CTEIIEHD Pac-
mapaJlIeInBaHUA BHIIOJTHAEMBIX PA6OT, He YBEJINYNBAA KOJIH-
YeCTBO MEPEKJIIOUeHN# KOHTeKCTOB. Korpa cucrema 3aHara,
KOJIMYEeCTBO IIOTOKOB, NCIIOJBb3YEMBIX B OTHOM IIPUJIOKEHUH,
MOYKHO COKPaTHUTb, YTOOBI 3hGEeKTUBHO MCIIOJIb30BATHL OLHO
SAAPO TIPOIleccopPa, IPEJOCTABUB APYTOE €T0 AP0 B PACIIOPAIKE-
HUe APYTOoro IpmiIoKeHus. U1 Bce 9TO AesiaeTcsa aBTOMAaTUUECKU
cpencrBamu 6ubauorexu libdispatch.

dyuxnuonunposauue 6ubamoreku Grand Central Dispatch
He 3aBUCUT OT OJIOKOB, HO €10 HAMHOT'O IIPOIIe II0JIb30BATHCA
B coueTaHuu ¢ 6sokamu. B mpocreiiiiem ciydae 6JI0KU IPOCTO
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IIOMeIAloTCA B OYepesb PaboT U 3aTeM BBINOJHAIOTCA B (DOHO-
BOM peskuMe. VIMeHHO 9TO 1 JeMOHCTPUPYeTCA B IPUMepe Koza,
IIpUBeZIEHHOM B HauaJle JAHHOTO pasjesa. B aToM Koje cHavaia
IIOJTy9aeTCs AeCKPUIITOD UCIOJIb3YeMOH 110 YMOJIYAHUIO OUepe-
I paboT ¢ OOBIYHBIM IIPUOPUTETOM, & 3aTEM B HEE ITIOMEIIIAETCA
6710K. BJIOK HauHET BHIMOJHATLCA B (DOHOBOM DEKUMEe PabOTHI
ouepenu, KaK TOJIBKO ITOABUTCA cBoOoxHOE Bpema I1II.

OpraHusauus cneyuanbHbIX ouyepeaeii paboT

5 dispatch_queue_t q =

6 dispatch_queue_create("Example",0);

7 __block int count;

8 dispatch_async(q, A(void){ count++; });

9 dispatch_async(q, A(void){ count++; });

10 dispatch_async(q, A(void){ count++; 1});

11 dispatch_async(q, A(void){ printf("%d\n", count);});

Mpumep koaa n3 dpaina 1ibdispatchFIFO.m

B cocras Grand Central Dispatch BxogsaT Tpu napasiennb-
HBbIE Ouepeny, KOTOpble OPraHu3yoTcd 0 yMoauanuo. OHu
PErucTpUpPyIOTCS HA TPeX YPOBHAX IPUOPUTETHOCTU: HU3KOM,
UCXOLHOM U BbICOKOM. KosimuecTBO mapaiiesbHO BBIIOIHAE-
MBIX eIUHUI] PA6OT B KaKI0 U3 9TUX OUepeaeil 3aBUCUT OT 3a-
IPY3KU CHCTEMBI ¥ KOJINUEeCTBa UMEIOIIXCA ALep Ipolieccopa.
JecKpunTop OgHOM M3 dTUX OUepeaeil MOMKHO IIOJYUYUTD C IO~
mombio pyuxnuu dispatch_get_global_queue(), ymorpe6-
JIfBIIelCs B IpUMepe Kofa 13 IPeIbIAYIero pasgea.

Oprasn3oBLIBaTh HOBYIO IapajljIeIbHYI0 Ouepelb He nMeeT
HUKAKOro cMbIcjia. Bioku, momerrjaemole B mapajieabHyIo oue-
penb, HAUMHAIOT BBIIOJIHATHCS B IOPSAJKE X PA3MEII[eHU B 9TOH
ouepezny, HO OHU MOTYT 3aBEPIINTHCA B IPOUSBOJILHOM MOPSALKE,
a BBIITOJIHATHCA OJHOBPEMEHHO — B JIF0OOM KOJIMYECTBe.

WmeeTcsa Takike crenuaibHasg Ouepenb, IpefHA3HAUEHHAT
[IJIs1 ICIIOJTHEHU ST OCHOBHOTO ITOTOKA. CChLIKY Ha Hee MOXKHO I10-
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JIy4uTh ¢ momoInbio Gyurmuu dispatch_get_main_queue().
dra ouepensb ucmosb3dyerca B Mac OS X 10.6 gia peanusaiuu
IUKJIA UCIIOJTHEHNU A,

B cBa3u ¢ TeM UTO BTA OUEpPEnDb SABIAETCS IIPOCTOM, MMe-
eTCsI BOBMOYKHOCTE CO3JaTh aHAJOTUMYHEIE ouepenu. IIpocrasa
ouepenb CPOTHU JIETKOBECHOMY ITOTOKY. OHA BBHITIOJIHAETCS 110~
cJIeJ0BaTeJIbHO U 10 O6jioKaM. B3anMocBA3b MeK Ay TOTOKAMU
" ouepenaaMu IiepeMeH4YunBa. Oqepe;m MOT'YT B KOHEYHOM UTOTIe
BBIIOJIHATHCS aPaJIJIeILHO B OTAEJBHBIX IIOTOKAX UJIN JKe BCe
BMeCTe B OJHOM IIOTOKE OHepaHHOHHOﬁ CHUCTEMBI, YTO 3aBUCUT
OT Pa3JIUYHBIX (DAKTOPOB.

g codmanusa HOBOU IPOCTOM oUepenU HOCTATOYHO BBI-
3Bathb pyurnuo dispatch_queue_create(). dTo mosesuo mpu
HaJIUYUU HECKOJbKUX eIUHUIl paboThl, KOTOPbIe TpedyeTcs
BBIIIOJIHUTH B OIIPEAEIEHHOM IIOPAAKEe, HO COBEPIIIEHHO Hesa-
BHCHMO OT OCTAJIbHOIM YacTHU IIPOTpaMMbI. A KpoMe TOro, CO-
KparaeTca IOTPeOHOCTD B ABHOM CUHXPOHU3AINN.

B npumepe Kozma, IpuBeieHHOM B HadaJjie 3TOTO pasfeia,
B OUepeb IOMEIAI0TCA TPU OJIOKA, THKPEMEHTUPYIOIIE CUeT-
YUK, a eIfe oguH 0JI0K, BEIBOAAIINI Pe3yIbTUPYIOIee 3HAUE-
HUe CUeTUYNKa, — B HOBYIO ouepeab. Bce aTu 6JI0KM B3anMOC-
BfA3aHBI, IIO3TOMY BBIINIOJHATH KX B HEBEPHOM IIOPAOKE HEJIb3d.
B narmnOM mpumepe Bce 0JIOKY rapaHTUPOBAHHO BBIMOJIHSIIOTCS
B IPaBUJIBHOM IIOPS/KE OTHOCUTEJIHHO APYT APYra, HO He OTHO-
CHUTEJIBHO OCTAJIbLHOM YacTU IIporpaMMEel. STO O3HauaeT, 4TO Ha
mepeMeHHYIO counter He HYKHO HaKJAAbIBATh HUKAKUX 6JI0-
KUPOBOK, €CJIN, KOHEUHO, He IIPeAIoaraeTca JOCTYI 3a Ipe-
IejaMu OUepenu.
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YBepomneHus

B Objective-C mooipsaercs ciaabas CBA3HOCTb, U JyUIlle BCEro
9Ty 0COOEHHOCTD JJAHHOTO A3bIKA IPOrPaMMUPOBAHKS BEIPAKa-
eT moAaeps;KuBaeMblii B cpefe Foundation mexanusm ygedom.e-
Huil. YBeIOMJIEHUS IIPEACTABJISIOT COO0M IPOCTOM crocob pea-
JM3an Ky 00PATHBIX BHI30BOB [JIA IPOU3BOJILHOTO YHCJIA IIPU-
€MHUKOB.

VBegoMieHna MOXKHO IPUHUMATE [0 KOHKPETHOMY UMEHU,
OT KOHKPETHOTO 00'beKTa UM U TeM U APyruM crocobom. Camo
YBELOMJIEHUE CONEPIKUT aJpec OTIIPABUTEIISA, UM YBeIOMJIe-
HUS, a TAKYKE CBSI3AHHBIN C HUM CJIOBaPb. ITO ITO3BOJISIET IIepe-
IaBaTh U3 00'bEKTOB IIPOU3BOJBHHOE KOJUIECTBO NH(POpMAIUT
IPUEeMHUKAM YBEJOMJICHUH.

Biarogapsa yBegOMJIEHUSAM MOKHO OYeHb IIPOCTO OPraHu-
30BaTh IOBTOPHOE MCIIOJb30BaHUE KJaccoB. BmecTo TOro uro-
OBbI PACCUMTHIBATE HA TO, YTO B KAYK/OM KJacce, KOTOPHIHM co0u-
paeTrcs NPUHUMATH COOBITHAA OT CO34ABAEMbIX BAMU KJIACCOB,
IOJI’KeH OBITh peaim30BaH KOHKDETHHIN mHTepdeiic, BBl MO-
JKeTe IIPOCTO IIOCJaTh eMy yBegoMJieHue. JIr060e KOJIuUecTBO
KJIACCOB MOYKET IIPUHUMATH YBEJOMJIEHUS OT OJJHOTO U TOTO JKe
00BeKTa, a B CBOEM KJIacCe BaM COBCEM He 00513aTeJIbHO Pean-
30BBIBATH KAKYIO-TO JIOTUKY AJIS COXPAHEHUS CCHLIJIOK HA HUX.
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3anpaluvBaHvie yBefOMIEHMUI

5 - (void)notify: (NSNotification*)note

6 {

7 NSLog(@"Received %@", note);

8 1

9 - (void)registerListener
10 {
11 NSNotificationCenter *nc =
12 [NSNotificationCenter defaultCenter];
13 [nc addobserver: self
14 selector: @selector(notify:)
15 name: @"Example"
16 object: nil];
17 3}
18 - (void)dealloc
19 {
20 NSNotificationCenter *nc =
21 [NSNotificationCenter defaultCenter];
22 [nc removeobserver: self];
23 [super dealloc];
24 }

Mpumep koga us paina notify.m

s opranusanuu npueMa yBeJOMJIEHU HEOOXOJMMO 3a-
perucTpupoBaTh CBOIO 3aMHTEPECOBAHHOCTD B HUX C IIOMOIIIBIO
obbexTa Tuma NSNotificationCenter mis cBoero moToka.
OTOT O0BEKT CIYKUT B KaueCTBEe CBOET0 poja IIYHKTA MapIiI-
pyTusamnuu yeegomienuii. Korga yBegomieHue oTpaBiasieTcs,
OHO HAIIPABJIAETCA CHAUAJIa B IIEHTD YBEJOMJIEHUH, a 3aTeM Ie-
pechliaeTcs BCeM 3aMHTEPECOBAHHBIM CTOPOHAM.

Yarre Bcero HCIOJb3YETCA CTAHAAPTHBIN IIEHTDP YBEIOM-
JeHUH, HJOCTYIHLINA MO yMoJguYaHnio. MOXKHO, KOHEUHO, CO3-
IaTh ¥ IPyrue MeHTPHl YBeJOMJIEHUHN AJIs Pa3JIUYHOTO IIPUMe-
HEeHHs, HO Ha IPaKTHKe OOBIYHO MCIIOJIb3yeTCA CTaHIAPTHBIN
1eHTp. [l ero moJiyueHus: JOCTATOYHO OTIIPABUTD COODIIeHIe
+defaultCenter o6nekTy Tuma NSNotificationCenter.
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Hasnee quis perucTpanuu yBeLOMICHUS IEHTPY YBeAOMJIe-
HU# mocklaaerca coobmenue -addobserver:selector:name:
object:. OOparure BHMMaHUE HA apPIyMEHT B 3TOM COOOIIe-
Hun. OauH 00BEKT MOXKET MPUHNMATL PA3HbIE YBETOMJIEHMUA
[ULS1 PA3JIMYHBIX METOAOB. VI 9T0 0OueHb yA0OHO, ITOCKOJIBKY 13-
6aBJyIAET OT HEOOXOJUMOCTH IPOBEPATH BU/ IIOJYyUaeMOTO YBe-
IOMJIEHWSI, HO JaeT BO3MOYKHOCTb OTUETJINBO BBILEIUTDL Pa3-
JIMYHBIe 00pa0OTUNKY COOBITHUIH B pa3HBIE METOAEBI.

O0BeKT NN UMSA YBEIOMJIEHUS MOXKET OBLITH 0003HAUEHO
KOHCTAaHTO#i nil mpu permcrpamuu HaGIOZATEISA. OTO JAET
BO3MOJKHOCTH 3aPETUCTPUPOBATE BCE COOOIIEHMSI, OTIIPABJICH-
HbIe KOHKDETHOMY O0'BEKTY, WJIN K€ BCE YBEeJAOMJICHUS KOH-
KPETHOTO BUa HE3aBUCUMO OT UX OTIPABUTEIA.

9T0 ynoO0HO B OOJIBINIEH CTEMeHW AJIA OTJATKK, YeM IJIsd
KakuxX-HuOyIb UHBIX 1esel. Hanpumep, MOKHO HAITNCATD KO
perucrpanuy, IPUHUMAOIINN BCe YBEIOMICHN OIpPeaeieH-
HOTO BUJA ¥ PETUCTPUPYIOIIUA OTIIPABUTENIA.

OpraHusys mpueM yBeLOMJIEHU, CIeIyeT UMeTh B BUIY,
YTO NMPUHUMAIOIUA YBEIOMIEHUA O0BEKT He COXPaHSIEeTCH
B IleHTpe yBemomaeHUM. Eciu 9TOT 00BEKT Bce ellle 3aperu-
CTPUPOBAH [JIs IPHeMa YBeJOMICHUN B TOT MOMEHT, KOTa OH
paspyIaeTcs, TO IPU IOCIeAYIOIIell OTIIPABKe 9TUX COO00IIe-
HUU IPOM30MAEeT aBapUHHEIN c60I IPOrPaMMBI.

Bo msbesxanue 3TOro LEHTPY YBEAOMJIEHUI cjeqyer He-
IIPeMEeHHO OTIPABUTL COOOIIeHne - removeObserver: B MeTo-
nme -dealloc. Eciu 3a0BITh 9TO CHeIaTh, ABAPUHAHEIN COOM IIPO-
rpaMMbI OKasKeTCsA He COBCEM OueBUAHBIM. IIpu oTciexkmBa-
HUU KOJ[a B HIAMATHA MOKET ObITh BBISBJICHO HEMAJIO CTPAHHOTO,
B TOM YHCJIE U I[EHTP YBEJOMJIEHUH.

OTnpaBKa yBegomaeHuin

33 NSNotificationCenter *nc =
34 [NSNotificationCenter defaultCenter];
35 [nc postNotificationName: @"Example"
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36 object: @"sender"
37 userInfo: nil]l;

Mpumep koaa u3 ¢paiina notify.m

OTnpaBuUThH YBELOMJIEHUS ellle IPOIle, YeM 3aperucTpupo-
BaThCA IJId UX npueMa. KaHOHUYeCKU cI1ocob OTIIPaBKYU yBe-
IOMJIEHUSI COCTOUT B TOM, YTOOHI CHAUAJIa CO3LATh OOBEKT yBe-
momuieHud tuma NSNotification, a saTem mocoars ero.

Ho na npakTuke egBa Ji MOYKHO BCTPETUTH KOJ, B KOTOPOM
YBeJOMJIEHUS TOCHLIAIOTCS UMEHHO TaKUM crtocoboM. Bes y 1ieH-
Tpa yBEJOMJIEHUI UMEeTCs PAL CIy KeOHBIX METOAOB AJis (hopMu-
POBaHUSA U IOCHUIKY YBEJOMJIEHUH B TeUeHUe OJHO olepamuu.

Yate Bcero yBeLOMJIEHUSI OTIIPABIISAIOTCS C IIOMOII[bIO Me-
Toma -postNotificationName:object:userinfo:. Umeerca
VIIPOIIeHHBII BAPUAHT 3TOro MeToaa 6e3 mapamerpa userInfo:,
YTO PABHO3HAYHO Iiepegade AAHHOMY METOAY KOHCTAHTHI Nil
B KauecTBe IIOCJIeAHero napaMerpa.

Ob6paTtuTe BHUMaHUE HA TO, UTO OO'BEKT, BHICTYIIAIOIUI
B DPOJIX OTIPABUTEJS YBEJOMJEHUs, YKa3blBaeTcd B Kaue-
CcTBe IIapaMeTpa JaHHOTO MeToAa. JTO 03HAYAET, YTO YBEJOM-
JIEHUS MOJKHO IIOCBHLIATH 110 TPeOGOBAHUIO OT JPYroro o6bLeKTa.
Hanpuwmep, B mabsonax dacanoB uau B Koge C MOKHO HOCHI-
JIaTh YBeLOMJIEHUSA OT UMEHU IPYTUX 00BEKTOB.

lNMocTaHOBKa yBegomMneHn B ouepeab

44 NSNotificationQueue *nq =

45 [NSNot1ificationQueue defaultQueue];
46 NSNotification *note = [NSNotification
47 notificationwithName: @"Example"

48 object: @"sender"];
49 [nq enqueueNotification: note
50 postingStyle: NSPostwhenIdle];

51 [[NSRunLoop currentRunLoop] run];

Mpumep kopa u3 daina notify.m
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WHorza B KoJie IPUKJIAAHOM IPOrPaMMBbI MOJKET OBITE CHOP-
MUPOBAHO MHOT'O YBEOMJIEHUH MJIN JKe Te YBEIOMJIEHU, KOTO-
pule He TpeOyIoT HeMeAJaeHHOo o0paboTku. O0e 9T 3aKa4u mMo-
3BOJIAET peInuTh Kaacc NSNotificationQueue.

Ouepey YBEOMJIEHUH IO3BOJISIOT HE TOJIBKO OTJIOMKUTE UX
IOCTABKY, HO ¥ O0BbeINHUTD UX. B OT/IMUMe OT IeHTPa YBEIOM-
Jgennii Tuma NSNotificationCenter, y ouepenu HeT ciryxeGHBIX
MEeTOMOB i (DOPMUPOBAHUS YBEJOMJIEHUH, U [I09TOMY BaM IIPU-
JIeTCS CeJIaTh 3TO CAMOCTOATENbHO. CHOPMUPOBAHHOE TAKUM 00-
pasoM yBeIOMJICHIE 3aTeM ITOCHLIAETCS OSHUM U3 TPEX CII0CO00B.

B npumepe Kojxa, mpuBeleHHOM B HadaJjie 3TOTO pasjeJa,
IEeMOHCTPUPYETCA OTKJAAbIBAHUE AOCTABKY YBEAOMJIEHUS IO
TeX IOp, IOKA He HACTYIST APYTIUe COOBITUSA B IIUKJIE VCIIOJI-
Henus. TaiiMeps! U TaHHBIE, KOTOPBIE CTAHOBSTCS JOCTYIIHBI-
MU II0 IeCKPUIITOpam (aitsnos, moayuaior npuopuret. C apyroit
CTOPOHBI, YBEJOMJIEHE MOKHO IIOCJIATH Ha CJAEAYIOIIeM Iare
IUKJIA UCIIOJTHEeHUS UJIN JKe 0e30TIaraTeIbHo.

Eciu mpuxoauTesa OTIIPaBIATE MHOT'O OMHOTUIIHBIX YBEIOM-
JIEHUH, TO 00BEKT YBeIOMJICHUSA PEKOMEHIYeTCA KelllnpoBaTh.
HeogHokpaTHasA mmepegava OJHOTO U TOTO Ke 00beKTa YBeIOM-
JIGHUS OYepeau 000M/IeTCsI COBCEM JEIIeBO C TOYKY 3PEHUS I10-
TPebJIAeMBbIX BEIUNCINTEIBHBIX PECYPCOB, 4 CAMO YBeIOMJIEHIE
MOJKeT OBITh CPasy sKe OTIIPaBJIEHO U3 OUepPear aBTOMATHUECKH.

Ecnu jxe [1J1d TOCTaHOBKY YBEJOMJIEHUH B OUepe b IIpHUMe-
HseTca 0oJjiee CIOKHBIM METOJ, TO OJUH U3 €ro mapaMeTpos,
coalesceMask:, onpegenser mopAmoK 00beIUHEHNUA YBEIOM-
JeHuil. YBeIOMJIEHUS MOYKHO O0BeANHATH IO OJUHAKOBOMY
MMeHH, OTIIPABUTEIIO NN U TOMY U APYTOMY.

O6beuHATh YBEJOMJICHUA yA00HEee BCero mpu cruocobe oT-
npasku tuna NSPostWhenIdle. Oguo 1 To »Ke yBegoOMJIeHUE
MOKHO OTIIPABUTH MHOTOKPATHO, KOTa KO IPUKJIAJAHOM ITPO-
TpaMMBbI 3aHAT 00pabOTKOIT Apyrux co6bITHi. A Korza oHU 6y-
IyT 00paboTaHbl, OUepesb YBEIOMJIEHUN OTIIPABUT JINIITEH OLHY
Komuio yBegoMmaeHusa. Taxkoil cmocod naeasbHO MOAXOOUT AJI



294 Maga 16

Tex ()parMeHTOB KOZa, B KOTOPHIX 3aIlyCKaeTCsa HU3KOIPUOPH-
TeTHAdA 3a/[aua II0 yUeTy UCI0JIb30BAHUS CUCTEMHBIX PECYPCOB.

O6mMeH yBejoMNIeHNnAMN MeXAay

npunoxeHnamm

19 [c addobserver: self

20 selector:

21 @selector(newCopyStarted:)

22 name: ProcessDidStart

23 object: nil

24 suspensionBehavior:

25 NSNot1ificationSuspensionBehaviorHold];

Mpumep koaa n3 dparna distributedNotify.m

Cnabasg CBSBHOCTH, obecreunBaeMasd yBeIOMJIEHUAMH,
OKasajiach HaCTOJBKO II0JIE3HOM, YTO ObLIa pacIiupeHa B cpe-
e Foundation c mesbio mpegocTaBuTh MPOCTOH MEeXaHU3M CO-
00IIeHUA MEXXK Y MpuiIoskeHuAMu. C aTOMH 11eJ1bi0 ObLI BHEIPEH
noaxJacc NSDistributedNotificationCenter, mpousBoaHbIi
ot Kaacca NSNotificationCenter u mepecsLiammuii yBegom-
JIEHUA OPYTUM IPUTOKEHUAM.

Taxoe pacmuperve TpedyeT BHECEHUS HEKOTOPHIX N3MeHe-
Huii. OGbIYHOE YBeIOMJIEHVE, KaK IIPAaBUJIO, CBA3LIBAETCA C OT-
mpaBuUTeJIeM, KOTOPLI IIpeACcTaBIdaeT co00ii yKasaTesb Ha He-
KoTOphIit 00beKT. Ho yKasaTesem HA 00BEKT He OUEHDb YI00HO
MM0JIb30BAaThLCA B IIPOIECCE C APYTUM aAPECHBIM IIPOCTPAHCTBOM,
¥ II09TOMY B PACIIPOCTPAHAEMbBIX YBeIOMJIEHUAX AJIA YKA3aHU
OTIPABUTEJIA UCIOJL3YETCS CUMBOJIbHAA CTPOKA. ITa CTPOKA
MOJKET COLEPIKATH BCE UTO YIOAHO, HO 3aYACTYIO B HEU YKAa3hI-
BAETCS UM IPUJTIOKEHU .

C yBeOMJIEHUAMYU MOTYT OBITH TAK’Ke CBSI3AHBI CJIOBAPU.
B camMoMm mpuiIoKeHUH 3TU CJI0OBAPU MOTYT COAEPIKATh JIOObIe
00BEKTHI, HO [IJIA TIEPECBLIKN UX COAEPIKIMOe OTPaHNUNBAET-
cA 00beKTaMu, KOTOPBIE MOTYT XPAHUTHCS B CRUCKAX C80IicME
(cM. raaBy 9).
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Ha 3ametky

B Mac OS X nmeeTtca nuwb ogHa pasHOBMAHOCTb LIeHTpa pacnpocTpaHsa-
eMblX yBeOMJIEHUI, MOCHINAOLLErO NX MPUNOMXEHWAM, BbIMOHAWMMCA
noA TeMm »Ke caMblM MAeHTUGUKATOPOM NoNb3oBaTeNs, YTo 1y OTNpaBu-
Tena. A B GNUstep npepocTtaBnaioTca ABe Apyrve pa3HOBUAHOCTA STOrO
LUeHTpa: ofjHa — ANA COOBLEHNA CO BCEMU MPUNIOXKEHWAMM, paboTato-
LMK Ha KOMMNblOTepPe, HE3aBUCKMO OT KOHKPETHOIO NOMb30BaTeNs, APY-
raa — 1A nepecbifikv yBefOMNEHNI MO JIOKaJIbHOW CeTH.

CeMaHTHUKa [HOCTAaBKU DPACIPOCTPAHAEMBIX YBeIOMJIE-
HUU TakKe MMeeT HeKOTOphle oTamuuA. Kcam oTmpasiserT-
cA 00BIYHOE YBEIOMJIEHNE, TO OHO JOCTABJIAETCA CUHXPOHHO.
ITocrinaroruii ero o6BEKT yixe uMeeT yupasienue I1I1. A cre-
KOBBIH (DpeiiM AJs ero MeToa HaXOAUTCS Ha BEPIIUHE CTeKa
U CBOOOJEH [JIA MeJerMPOBAHUSA AAJIbHEMIIEero BHIMIOIHEHUA
TPOTPaAMMEI IIEHTPY YBEeIOMJIEHUT, KOTODHII 3aTE€M AEeJIeTUpY-
€T eTo IPUEMHUKAM YBEeIOMJIECHMU .

CoBceM mHaUe [eJ0 OOCTOUT C PACHPOCTPAHAEMBIMHU yBe-
IOMJIEHUAMM. B 9TOM cirydyae Heab3s IPOCTO TPEPBATh BBI-
TOJIHEHWE APYTOT0 IPOIlecca MOCPeAMHE U MPUAETCSI OMKU-
IaTh yAOOHOTO MOMeHTa. PacmpocTpaHseMble YBeLOMJIEHUA
JIJIA BTOM IIeJIU COIPATAIOTCA C IIUKJIOM MCcHoJIHeHusA. [l mo-
JIyYEeHUA PACIPOCTPAHAEMBIX YBEJOMICHUI HEOOXOAMMO BOC-
TOJIB30BAThCA KytaccoM NSRunLoop. B mpumepe Koga us daiima
distributedNotify.m gemoncTpUpyeTca mpocTas IpPoOrpam-
Ma, BEIBOAAIMIAA 3aPETUCTPUPOBAHHOE COO0IIIeHEe BCAKUI pas,
KOT/Ia 3aITyCKAETCs HOBBIH ee SK3EMILIAD.

14 - (id)init

15 {
16 NSDistributedNotificationCenter *c =
17 [NsDistributedNotificationCenter

1

Ha camom dene moxHO npepeambv 6binoaHeHue npoyecca. s amoil
Yenu CAYHAm CUZHALbL, HO ONEPayUU, KOmopbie mo2ym Oblmb GbLNOoJ-
HeHblL 00pabOMUUKOM CUZHAL08, 66CLMA 02PAHULEHHDL.
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32
33
34
35
36
37
38
39
40 }
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defaultcCenter];

[c addobserver: self
selector:
@selector(newCopyStarted:)
name: ProcessDidStart
object: nil
suspensionBehavior:
NSNotificationSuspensionBehaviorHold];

NSProcessInfo *pinfo =
[NSProcessinfo processinfo];
NSNumber *pid = [NSNumber numberwithInt:
[pinfo processidentifier]];
NSDictionary *userInfo = [NSDictionary
dictionarywithobject: pid
forkey: @"pid"];

[c postNotificationName: ProcessDidStart
object: [pinfo processName]
userinfo: userInfo
options: 0];
[[NSRunLoop currentRunLoop] run];

Mpumep kopa n3 dpana distributedNotify.m

Bce HeoO6xomuMbIe AefiCTBUSA B 9TOM MPOrpaMMe BBITIOJIHS-
oTcA B MeToze —init. CHauasla B HeM perucTpupyercsa HabJIio-
JaTesb PaCIPOCTPAHAEMOro yBefoMieHusA. B KauecTBe UMEeHU
00beKTa YKa3bIBAETCA KOHCTAHTA N1, 1 MosTOMY OH GyAeT 1mo-
JIy4aTh JaHHOe yBeLOMJIEHVE OT J(000ro mojaydaTeis. 3aTeM
dopmupyerca camo yBepomiaenue. CioBapb CO CBEJeHUAMU
0 II0JIb30BAaTeJIe COAEPIKUT eAUHCTBEHHYIO ITapy “KJou—3Haue-
Hue” IJid XpaHeHud uAeHTu(GuKaTopa mpoiiecca.

ITocse oTupaBKU yBeJOMJIEHUS HAUYMHAETCH I[UKJ UCIOJI-

HEeHHudd.

Hanee mporpamMma IepexOguUT B COCTOSHUHE OJIOKU-

POBKH 00 TeX IIOP, IIOKa B IIWKJIe UCIIOJIHEHNAd He HACTYIUT
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KaKoe-HHOyAb coObITHEe. B paccMaTpuBaeMoM 37eCh IIpUMepe
IPOrPaMMBI OIIpefesieH 00paboTUMK JIUIIH OLHOTO COOBITHS,
KOTOPBIH TOJIBKO IIOJIy4YaeT coobimenne -newCopyStarted: Bes-
KNl pas, KOTa MOChLIAeTCs yBegoMaeHue ProcessDidstart,
YTO MPOUCXOAUT JIUITH B TOT MOMEHT, KOTZla 3allyCKaeTCcsa Ha
BBIIIOJIHEHUE KON JaHHOM IPOrPaMMEI.

Ecau ckoMmmuiavpoBaTh U 3allyCTUTh HA BBITIOJHEHUE IIPO-
TpaMMy U3 JaHHOTO IIPUMEPA, TO MOXKHO O0HAPYKUTD, UTO OHA
OyZeT moyJyaTh COOCTBEHHOE YBEJOMJIEHKE O TOM, UTO OHA 3a-
mymieHa. Ecau jKe 3aycTUTD Ha BHIIIOJHEHME €IIle OLHY KOIUIO
9TOM IPOTPAMMBI, TO U3 KAXKIOTO ee 9K3eMILIApa OyAeT moJryue-
HO 3apETUCTPUPOBAHHOE COODIIIEHE O 3alTyCKe ee HOBO KOIIUU.

JanHbIit TPUMeED LOBOJBHO IIPOCT, HO PACIIPOCTPaHAeMble
YBEIOMJIEHUSA MOYKHO TaK'Ke MCIOJIb30BAThH AJISA COOOIIEHUA
0 6oJIee CJIOYKHBIX COOBITHAX. §I, HATpUMep, BOCIOJIH30BAT-
csa umu B cpene XMPPKit nna yBegoMmieHUs BceX BBITOJIHAIO-
WX CS IPUTOKEHNU, KOTZa II0JIb30BaTEeb U3MEHAET CBOE IO~
KJIIOUeHHOE COCTOsHUE. [[pyrre mporpaMMbl IPUHUMAIOT 3TO
yBeIOMJIEHIE 1 MOTYT Pa30CIaTh COOOIIeHNE O HOBOM COCTOS-
HUY Ha CafThl MUKPOOJIOTTHHTA.
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AocTtyn K ceTn

r1pHMeHEHHe npukJgaguoro marepgdeiica Berkeley Sockets
API oTHOCHUTCS K CTAaHAZAPTHBIM MEXKILIAT(POPMEHHBIM CIIO-
cobaM HaMMCAHUA IPUIOKEHUN, MOAJePIKUBAIOIIUX PaboTy
B CE€TH. ITOT IPUKJIALHON nHTEpdeiic ObLI IIOCTPOEH B paMKax
TOTO JKe CyOCUUPOBABIIIErOCs IIPOEKTA, B KOTOPOM OBLI paspa-
6oran nporokos TCP/IP, Ho TakuM 06pa3oM, UTOOBI CTATh He-
3aBUCHMBIM OT CETE€BBIX IIPOTOKOJIOB.

B GosbininHCTBE I3BIKOB IIPOTPAMMUPOBAHUA UMEIOTCA pe-
aJus3aluy 3TOTO IPUKJIagHoro nurepdeiica. Kax u ciaenosasio
OJKHUIaTh, B Objective-C M0OKHO ¢BOOOHO IM0JIb30BATHCS HATIN-
canHo# Ha C Bepcueii 9TOro MpuKJIagHOTO nHTEep(deiica, obeciie-
YUBaOIero Bcio 3h(GeKTUBHOCTD, HA KOTOPYIO TOJIHLKO CIIOC00-
HBI HUBKOYPOBHEBbIe NUHTeP(DENCHI.

Ho yaitiie Bcero aTo TpedyeT HeMaJIbIX YCUIU, TPUHOCAIITAX
HeOIpaBJaHHO MaJjo moJbabl. IloaTomy B cpeme Foundation
IIPeOCTaBIAETCS PAJ KJIACCOB, YIIPOIIAIONINX HAIUCAHUE Ce-
TeBBIX HNPUJIOMKeHUI. B cuiy moqo0HbIX abcTpakIuili HHOTAA
TepseTcs 3¢ (PeKTUBHOCTh HUBKOYPOBHEBHIX IPUKJIATHBIX WH-
TepdeiicoB, XOTA U HE HAMHOTO.

3akntoueHue cokeToB C B 0601104Ky

42 return
43 [[[NSFileHandle alloc]
44 initwithFileDescriptor: s
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45 closeonbDealloc: YES]
46 autorelease];

Mpumep koga u3 paina NSFileHandle+Socket.m

Kuace NSFileHandle 6bL1 BKpaTite paccMOTpeH B riase 13,
rlle YIOMHUHAJIOCh, UTO OH 3aKJI0UYAeT B 000J0UKY AECKPHUIITOD
daiina. IIpukaanuoit muurepdeiic API qi1sa cokeTos paspaboTan
Ha ocHoBe nmpumeHnsiornieiica B UNIX momenu, meiicTByIoei
O CJEeAYIONeMY IPUHIIUIY: BCe OTHOCUTCA K dailny, make
ecJIi B 9TOM HEeT HMKaKoro cMbicjia. II0aTOMY COKeThI TaKike
ABJAIOTCA AecKpunropamu (aiaoB. A 3TO 03HAYAET, YTO JJIA
3allICU U YTEHUSA U3 COKETa MOTYT OBITH MCIIOJIb30BAHBI T JKe
caMble BBI3OBBI (QDYHKI[MI, UTO U JJISA 3AIUCU U UTEHUS U3 JIIO-
6oro Ipyroro geckpuiropa daiia.

Kiaace NSFileHandle mosBoasieT 3aKII0UUTL B 0G0JOUKY
¥ COKeT. ITO JaeT BOZMOYKHOCTh TI0JIb30BAaThCA HU3KOYPOBHE-
BBIMU NpUKJaIHBIMU nHTepheiicamu API nis cosganus co-
KeTa B TOYHOM COOTBETCTBUY C KOHKPETHLIMU TPeOOBAHUAMU,
4TOOBI 3aTE€M OPraHN30BaTh B3ANMO/€ICTBIE C CO3JaHHBIM CO-
KeToM OoJiee abCTpaKTHBIM crocobom. Ecau TpebGyercsa Boc-
M0JIb30BATHCS JIIOOBIMY YACTSIMU HU3KOYPOBHEBOTO IIPUKJIAL-
Horo untepdeiica API 115 cokeToB, KOTOPBIE TPYAHOJOCTYITHBI
u3 npukjaagaoro uurepdeiica API 6oJiee BLICOKOI'O YPOBHSA, TO
9TO MOJKHO CIeJIaTh TOJBKO, 3aKJIIOUNB COKET B 000JI0YKY KJIac-
ca NSFileHandle. Ho u B pyrux ciydasax Tako# crocob 3ada-
CTYIO OKa3bIBaeTCs HauboJjiee yJOOHBIM.

CaMoe TJ1aBHOE IPEMMYIIECTBO 3aKJIIOUEHUA COKETa B 060-
JIOUKY O0'BEKTa AeCKpumnTopa (aiija COCTOUT B TOM, UTO €TI0
MOKHO JIETKO BHEJIPUTh B I[UKJI UCIIOJHEHUsI. Biarogaps sTtomy
HAMHOTI'0 YIIPOIIaeTCs HAMCAaHKe KOLa YIIPABIAEeMbIX COOBITH-
AMU COKeToB. EIlle 0HO cylecTBeHHOe TPENMYIIeCTBO 3aKJI0-
YaeTcs B TOM, UTO AJIS COKETOB MOYKHO II0JIb30BATHCSA ITOACUETOM
CCBLIOK, mocTynHbIM B Objective-C. Tak, ecaiu mepefaTh Joruue-
ckoe 3HaueHue YES B KauecTBe aprymenTa ¢ 1oseOnDealloc: mpu
cosmanuu obobeKkTa Tuna NSFileHandle, To meckpumnrop daitia
OyZeT 3aKPBIT IIPU OCBOOOKIEHUS 3TOT0 00'beKTa 13 TaMATH.



JocTyn K cetn 301

Ha 3ametky

HanomHum, uto a3bik Objective-C pa3pabaTbiBanca c Lefbio ynpocTuTb
XM3Hb Nporpammupyowm Ha C. MosToMy nonb3oBaTbCA NPUKIAaAHbI-
Mu nHTepdenicammn API a3bika Objective-C cnepyeT nub B TOM ciyuyae,
ecnu 31o 6onee onpaBaHHO ANA PELIEHNA KOHKPETHOWN 3afaun, 4yem 06-
paLyeHve K npuknagHbim nHtepdericam APl asbika C. He cnepyet 3abbi-
BaTb, YTO NPUMEHEHUe NpuKnagHoro nHTepdeiica APl asbika Objective-C
NNLWb B KaUeCTBe NPOCTON 060/10UKN ANs NPUKNagHoro nHtepdeinca API
A3blka C BneyeT 3a co60l JOMNOMHUTENbHbIE U3AEPXKKM 1 CTIOXHOCTU, HO
He ynpoLiyaeT conpoBoOXAeHMe Kofa NPUKIaAHON NPorpammbi.

Ecau otripaBuTh 00beKTY co0bImeHne -waitForbDataInBac
kgroundAndNotify, ou Gyzer mo6aBiieH B CIMCOK JECKPHUIITO-
poB GailyioB, onmpalInBaeMbIX B IIUKJIe UCIIOJHEeHUus. Eciu ke
Ha CJeAYIOIEeM Ilare IMKJIA NCIOJHEHUS IOABATCS JaHHEBIE,
oxxugane o6paboTku, To 00beKT Tua NSFileHandle mo-
IILJIET COOTBETCTBYIOIee yBemoMmaenue. U ecau 3apaHee ObII
3aperucTPUPOBAH 00PAa0OTUNK 3TOTO YBEJOMJIEHUA, TO HOBBIE
MaHHbIE MOTYT OBITH IPOUNTAHBI.

HoxyMeHTaIusi HAa YIOMAHYTBHIN BBIIIE METOX B KaKOii-
TO CTeIIeHUW BBOAUT B 3a0Jsy:kaeHue. B Hell yTBep:KgaeTcsd, 4To
B 9TOM MeToze OyAeT co3aH ouepenHoi motok. Ha camom ke
IeJjie B UKJIe ncoiHenns Ha matgopme Mac OS X ucmosb3yer-
ca pyurnus kqueue () us mpukaaguoro uarepdeiica API , a npu
BBI3OBE JAHHOT'O METO/Ia JIUIIh J00aBJIAeTCA JeCKPUITop (aiiaa
B CIIMCOK, I'/le IpeAnojaraeTcs ero ooHapyKuTh. HaunHas ¢ Bep-
cuu Mac OS X 10.6 stot meTon peaiusoBaH cpeacrBamu Grand
Central Dispatch Iy oTHIpaBKU yBeIOMJIEHUSA, HO €r0 6a30BBIE
(PYHKIINOHATBLHBIE BOSMOMXHOCTH OCTAJINCH ITPEXKHIMU.

U e1re oxHO, mOCIeIHEE TPEUMYIIIECTBO 3aKJIIOUEHUS COKe-
Ta B 000JI0YKY COCTOUT B TOM, UTO OHO 130aBJIsIeT OT HEOOXOMU-
MOCTU GECIIOKOUTHCA 0 Gydepax. s uTeHus JaHHBIX U3 CO-
KeTa, KaK IPaBUJIO, CHAYAJIA BbIAEJAeTCA IaMATh 1mog oydep,

" Buecmo amoit pynrxyuit 6 GNUstep moxcem 6b.mb UCNOAL30EAHA
pyuryusa poll1() uau select().
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a 3aTeM yKasaTeJb Ha Hero mepeiaeTcs BI3LIBAEMOM CUCTeMHOM
dyurmuu read() wiau recv(). A ecau ucnoab3yercsi 00BEKT Je-
cKpuiropa (aitia, TO JOCTATOUHO JIUIIDL IPOUNTATD SK3EMILIS-
PpEI Kyacca NSData.

Eciu npuxoauTca MHOTO OOMEHUBATHCS CUMBOJIBLHBIMU
CTPOKAaMHU II0 CeTU, TO, BOSMOKHO, UMEeT CMBICJI BBECTU KaTe-
ropuio B Kaacc NSFileHandle ¢ metomamu -writeUTF8String:
u -readUTF8String: mimu sKBUBaJIEeHTHBIMU UM METOLAMU [JIS
KOIUPOBKU, MCIIOJb3yEeMOIl B CETEBOM IIPOTOKOJIE. JOTO AACT
BO3MOJKHOCTh OJIYYaTh U IOCHLIATH CUMBOJILHEIE CTPOKH II0
CeTU HeIloCPeICTBEHHO.

YcTaHOBnEeHMe CBA3M C cepBepamu

6 NSInputStream *in;

7 NSOutputStream *out;

8 NSHost *host = [NSHost hostwithName:
9 @"exampTle.com"];

10 [NSStream getStreamsToHost: host

11 port: 80
12 inputStream: &in
13 outputStream: &out];

14 [in open];

Mpumep kopa u3 daitna nsstream.m

B Objective-C npenocrasisaoTcs Java-mrogo0Hble KJIacChl I0-
TOKOB BBOJIa-BBIBO/IA A1 00MeHa JaHHBIMU II0 CETH, a TaKKe J10-
cTyIHbI HU3KOypoBHeBble nHTepheiicel UNIX. K coxanenuio,
9T BAPMAHTHI pean3aliiil IIOTOKOB BBOJAa-BbIBO/IA HE IPUHOCAT
0c000ii T0JIB3EI. BeZlb OHU He IIPEAOCTABISIOT SICHBII CII0CO0 BBO-
Ia GUIBLTPOB, HAIIPUMED, IJIA CoKATUA UJIN COTJIACOBAHUS IIPOITe-
IYDPHI TG POBAHMS JAHHBIX TIOCPEANHE COeJUHEHU A, YeT0 TPeOy-
eT GOJIBLIIINHCTBO COBPEMEHHBIX CETEBBIX IIPOTOKOJIOB.

Ho camoe yapyuaroiiiee orpaHndeHne 9TUX KJIaCCOB COCTO-
UT B TOM, YTO OHU He YIPOIIAI0T MOAJEePIKKY CAYKeOHBIX 3aIi-
ceit SRV. 9ro sanucu, ussemjariinue cayx0y DNS o Heobxomu-
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MOCTH IIepeaipecoBaTh IOPTHI, & TAKIKe 0TOOPABUTD UM X0CTa
Ha IP-agpec. OHU IpUMEHAIOTCA B ceTeBOM IpoTOoKoae DNS-
SD, "o u3-3a HexBaTKU [P-agpecoB HaXoAAT Bce OoJiee IIUPO-
KOe pacIIpocTpaHeHUe B MepapxudecKux ciayxb6ax DNS obre-
npoctynHoro HTepHeTa.

Ecau maiitu agpec cepsepa B Mac OS X, ucmoab3ysa QyHK-
nuto getaddrinfo() us uarepdeiica POSIX, To Ha ero ocHOBa-
HUU MOYKHO ITPEJOCTaBUTh MMEHA X0CTa U CIYKObI. A 3aTeM Cu-
cTeMa 0TOOPasuT UX Ha CeTEBHIE aJpeca U HoMepa IIOPTOB B JIIO-
OBIX HOANEPIKUBAEMBIX B HEll CETE€BBIX IIPOTOKOJIAX.

ITpu mocTpoernn 06beKTa THIA NSSTream HoMep TopTa Heoo-
XOAVMO YKa3aTh B BUJIE IeJIOUNCIeHHOr0 3HaueHusa. Ho Bexn aTo
03HAYaEeT, YTO CO3LAaHHLIM TAKMM 00pa30M IIOTOK BBOJAA-BBIBOJA
He CMOKEeT HOPMaJIILHO (DYHKITMOHMPOBATH B JII000I1 ciryKbe, TIe
ucnoabayorea sanucu DNS SRV. Eciu xe cHauaJjia BEI3BaTh
dyurmuio getaddrinfo(), a saTem 3aKJIIOUUTH MOTYUYEHHBIN
B NTOTE COKET B 000JI0uKy o0bexTa Tuna NSFileHandle, To on
OyzeT meiicTBOBATh KOPPeKTHO. B Kiacce NSFileHandle us cpe-
el EtoileFoundation mpemocTasiisieTcss KaTeropus, KOTOPas mo-
3BOJIAET CO3aBATh NECKPUNITOPHI (DAliIOB HETIOCPEACTBEHHO U3
MMEHH XOCTa ¥ HAaMEeHOBAHUSA CETEBOTO IIPOTOKOJIA, 3aKJII0UAT
BBI3OB YIIOMSHYTOM BBIIIe DYHKIWYU B 060JIOUKY.

16 hints.ai_family = PF_UNSPEC;

17 hints.ai_socktype = SOCK_STREAM;

18 // 3anpocuTb aapec MoTOKAa BBOAA-BbHBOAA

19 error = getaddrinfo(server, service, &hints, &res0);
20 if (error) { return nil; }

21

22 1int s = 1;

23 for (struct addrinfo *res = res0;

24 res != NULL & s < 0 ;

25 res = res->ai_next)

26 {

27 s = socket(res->ai_family, res->ai_socktype,
28 res->ai_protocol);

29 // ecnu He yaanocb CO34aTb COKET,
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// nonpoboBaTb Chneaywumii aapec
30 if (s < 0) { continue ; }
31
32 // ecnu He ypanocb YCTAHOBUTb COEAMHEHUE,
// nonpoboBaTb Cneaywuwmii aapec
33 if (connect(s, res->ai_addr, res->ai_addrlen) < 0)

34 {

35 close(s);
36 s =1;

37 continue;
38 }

}
40 freeaddrinfo(res0);
Mpumep koga u3 paina NSFileHandle+Socket.m

ITpumeHeHME 9TOM KaTeropuu JeMOHCTPUPYETCA Ha IPU-
Mepe Kogma u3 (aiina NSFileHandle+Socket.m. IIpu BeI3O-
Be pyuknuu getaddrinfo() mpemocrasiarorca umsa cepsepa
U THII CJIY?KOBI B BU/Ie CHMBOJIBHEIX cTPOK C, a TaKkKe pAL yKa-
3aHUI Ha TpebyeMyIo pasHOBUAHOCTh COKeTa. B uTore Bo3Bpa-
maercsa Mmaccus cTpyKTyp addrinfo, cogepsxamux Bce Heo6x0-
IUMBbIe CBeJeHUS AJIs CO3LAHMUS ITOAKIII0OUaeMOro COKeTa.

OTU CTPYKTYPHI pacrojaramTca B Hanboaee yIOOHOM JJisd
moJIy4yaTess IOpsAAKe, IOITOMY UX MOYKHO OIIPo60OBaTh 10 0Ye-
penu 1o Tex mop, oka He OyZeT HalijeHa Hauboee IPUTOgHAA.
Taxk, eciiz coefuHEeHNE yCTaHABINBAETCA 110 IIPoTOKoaaM IPv6
u v4, TO B paccMaTpUBaeMOM 3AeCh IIpuMepe Kojga OyAyT Impes-
MPUHATHI HONLITKY COETUHUTHCS 110 000UM 9TUM IIPOTOKOJIAM,
IIpU YCJIOBUU, YTO uMeroTcA 3anucu DNS, ykasbsIBaiomue u Ha
TOT ¥ Ha JPYTO¥ IIPOTOKOJI.

O6wuin 4oCcTyN K 06beKTam No cetun

6 NSMutableDictionary *object =
7 [NSMutableDictionary new];
8 NSConnection *conn =

9 [NSConnection new];
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10 [conn setRootObject: object];
11 1if ([conn registerName: @"sharedDict"])

12 {
13 [ [NSRunLoop currentRunLoop] run];
14 3}

Mpumep koga u3 daiina doPubTish.m

K umcny cambix 3)eKTUBHBIX U HEJLOCTATOUHO MCIIOJIb3Y-
eMBbIX A3BIKOBBIX cpencTB Objective-C orHOCUTCA cucTema pac-
npedenennbvlx 06sexkmos. Tak, eciu OTIPABUTH OOBEKTY CO-
o0IlleHne, a OH He cyMeeT ero oopaboraTh, TOTAA OH HOJYYUT
coobmenue -forwardInvocation: ¢ 06beKTOM, HHKAIICYJIAPY-
IOIIIM OTIIPABJIEHHOE paHee coobIleHre, B KaUueCTBe apryMeH-
Ta. Takoii 00beKT, Kak 1 Bce octaabHoe B Objective-C, MoxHO
IIOBEPTHYTH UHTPOCIEKIIUY, YTOOBI BEIACHUTD CEJIEKTOD, KO-
JINYEeCTBO apryMeHTOB, a TaAKXe UX TUIIbI 1 SHAUYEeHUA.

B cocras cpenbl Foundation Bxogut kiace NSDistantoObject,
B KOTOPOM WCIIOJIE3YETCA OMUCAHHLIN BhImie anroputm. Orza-
JIEHHBII 00'BEKT BHIIOJIHAET PYHKIIUY IPOMEIKYTOUHOT'0 00BEK-
Ta, IepPechLIAIOIIEero COo0IeHnA yaaJeHHOMY 00beKTy. B Kaue-
CTBe YAAJIEHHBbIX O6"beRTOB MOTYT CIYXHUTh Pa3/INYHbIE IIPOIleC-
ChI WJIX OTJeJbHBbI€ KOMIIbIOTepHI. EC/i 00 beKTHI IIepeatoTCsa
B KauecTBe apIr'yMeHTOB COOOIIEHUI0, IOCHLIAEMOMY OTAAJIeHHO-
My O0BEKTY, TO OHI MOT'YT OBITH CKOIIIPOBAHEI, & MHAUE YIAJIEH-
HBIM IIPOMEIKYTOUYHBIA 00BEKT MOYKET OBITh CO3IaH Ha JaJbHEeM
KOHIIEe COeANHEHN s, OTKY/ja COOOIIIeHIe [TePeChLIaeTCs: 00PaTHO.

ITonb30oBaTLCA pacupeneIeHHBIMY 00bEKTAMU OUEHDb IIPO-
cto. JIto6ast mporpamMmMa, B KOTOPOU OHU IPUMEHAIOTCA, pasie-
JISIeTCsI Ha IB€ OCHOBHBIE YaCTU: KJINeHT u cepBep. CepBep mpe-
OCTaBJIsIeT 00K THI APYTUM IIPOIleccaM, a KINEHT MOLKJII0Ya-
eTcs K cepBepy [JIsI JOCTyIa K HUM.

ITo ymonuanuio o0IIUii JOCTYN K O00'bEKTaM OPraHU3YeT-
csd Ha JIOKAJbHOM KOMIbIOTEpe. A /s opraHusanuu oobIie-
r'o JOCTyIla K HUM II0 CeTH CJIeLYEeT BOCIOJb30BAThCA KJIACCOM
NSSocketPortNameServer mpu perucrpanuu o0beKTa.
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6 NSMutableDictionary *object = (id)[NSConnection
7 rootProxyForcConnectionwithRegisteredName:

8 @"sharedDict"

g host: nil];
10 NSLog(@"object: %@", object);

11 [object setObject: @"avalue"

12 forkey: @"akey"];

13 NSLog(@"object: %@", object);

Mpumep kopa 13 paiina doAccess.m

B npumepe Kopa, IprBeeHHOM B HaUaJje 3TOT0 pasjesa, ne-
MOHCTPUPYETCA IIPOCTasA IporpaMMa, OPraHu3yIomias o0t
IOCTYII K SK3eMILIAPY Kjacca NSMutableDictionary us pas-
HBIX IporeccoB. Cieayer, ofHAKO, UMETh B BUAY, YTO AJA 06-
CIIYKUBAHUS PacIpeieIeHHBIX 00'beKTOB IOTPe0yeTcs: Opratu-
30BaTh IIUKJ ucHoJHeHuA Tuna NSRunLoop. Cucrema pacmpe-
IeJeHHBIX 00beKTOB BBOAUT KaHAJ MEKIIPOI[ECCOPHOM CBAZU
(IPC), T.e. mopT Mach wiu coxer, IJiA COOOIIEHNUS C IUKIIOM HC-
nosHeHus. Korga Apyroi mpoliece oTIpaBiAeT coo0IeHre 3To-
My IIOPTY, HEKOTOPbIE JaHHBIe IoCcTymaioT no Kanauy IPC, o uem
CBOEBPEMEHHO YBeJIOMJISIETCS CUCTEMA PACIIPe/ieIeHHBIX 00BeK-
ToB. Jlajiee sTa cucTeMa CTPoUT 00beKT Tuma NSInvocation us
MIOJIyYeHHBIX JaHHBIX U BHIZBIBAET €0, a 3aTeM BO3BpaIIjaeT pe-
3yJbTAT, KaK IOKAa3aHO HILKeE.

1 doAccess[85613:903] Object: {

2 1}

3 doAccess[85613:903] Object: {
4 akey = avalue;

5 %

Pe3ynbTat BbinonHeHWs kofa 13 ¢paiina doAccess.m

Mounck ogHOPAHIOBbIX Y3/10B B CETY

12 NSProcessInfo *pi = [NSProcessInfo processinfo];
13 NSString *name =
14 [NSString stringwithFormat: @"%@/%@",
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15 [pi hostName],

16 NSFulTluserName()];

17

18 NSNetService *service =

19 [[NSNetService alloc]

20 initwithbomain: @""

21 type: type
22 name: name
23 port: 123];
24 [service publish];

25

26 NSNetServiceBrowser *sb =
27 [NSNetServiceBrowser new];

28 [sb setDelegate: self];
29 [sb searchForsServicesOofType: type
30 inbomain: @""];

Mpumep Koga 13 dpaina netservice.m

Muorue rogpl [Jid IOUCKA CIYK0 B IOKAJIHLHOM CETHU IIPUMe-
HSAJIOCh HEMAaJIO CeTEBBIX IIPOTOK0JI0B. K umcay Hamubosiee pac-
IIPOCTPAHEHHBIX B JIOKAJIBHBIX CeTaX A0 cepeaunbl 1990-x rogos
oTHOCHIKCH TPOoTOKOJbI NetBIOS u AppleTalk, mociie uero ouu
IIOCTEIIeHHO HavaJIu 3aMeHAThCs HabopoM nmpoTokosaoB TCP/IP.

Ho B Ha6op npoTokosoB TCP/IP He O6b1y10 BHEAPEHO HUKA-
KUX CPEJACTB JJIs MOUCKa ciyk0 B cetu. Hambosiee 61u3KuM
K B3TOMY OBILJI JUIIb IIMPOKOBEIIATEeIbHBIN aapec. Tak, ecau
OTIIPABUTH IAKET II0 IIINPOKOBEIIATeJILHOMY aJpecy, TO OH 0y-
JIeT IIOCJIaH BCeM y3JIaM B JJOKaJIbHOM cermeHTe ceTu. Ho Takoit
MMOAXOJ BJeyeT 3a co0oii HeMaJso 3aTpyaHeHuii. OH MIPUTOJeH
TOJIBKO AJISI JIOKAJIbHOTO (DM3UUECKOr0 CeIMEHTA CeTH, HO He
MOAXOANT [IJIs COBPEMEHHBIX KOMMYTHUPYEMBIX ceTeii. A Kpo-
Me TOT'0, OH ABJIAETCS CAUIIKOM HU3KOYPOBHEBBIM.

Pa6ouaa rpymnma ZeroConf wus opranmusamuu IETF
(IIpo6aemHO#M rpynnbl nmpoekTupoBanusa MHTepHeTra) mpes-
JIOJKUJIA B KAUeCTBe BBIXO/A U3 IIOJIOKEHUSA CAYHOY MHO20a-
Opectblx domennovix umen (mDNS). Ciry:x0a TOMEHHBIX UMEH
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(DNS) npexcraBisgeT co00ii paciuinpsieMblii crrocob myoanKa-
Uy 0TOOpaKEeHU CeTEBBIX afpecoB. Halre Bcero oHa UCIIOIb-
3yeTca AJs 0TOOpasKeHUs MMEH XOCTOB (T.e. Y3JIOB CeTU) HA
IP-anmpeca, HO ¢ TAKUM JKe YCIIEXOM €€ MOYKHO IPUMEHATD JIA
omnpezeseHus TeeOHHBIX HOMEPOB, T'€0JIOTUYECKUX JaHHBIX
¥ MHOTHUX IPYTUX IeJeH.

C moMortrbio ci1y:x06I mMDNS oT/ebHbIe KOMITLIOTEPHI B CETH
MoryT nmy6aukoBaTs 3anucu DNS B nomene . local. 9to 3aua-
CTYIO CJIIYJKUT OCHOBaHUEM IJIs paboThl nPOMoKoLa 06HApYXHce-
Hus cayx#co cpedcmeamu DNS (DNS-SD), B KOTOPOM OIIUCHIBA-
eTcs cItoco0 U3BeIIeHN s TPON3BOIBLHBIX CIy:K0 uepe3 DNS. 9toT
CTaHJAPTHBIN IPOTOKOJ MOYKHO UCIIOJIB30BaTh I BMECTE C TPa-
IUIMOHHON MepapXuuecKoi cay:k00it DNS, Ho HambGoJabIIyIO
TOJIB3Y OH IPUHOCUT BO B3AMMOZEHUCTBUY €O cayk00i mDNS.

Cucrema, couetarolias B cebe o06a YIOMSAHYTHIX BBIIIE
crapgapra (cay:x6y mDNS u nporoxoa DNS-SD), maswsiBaer-
ca Bonjour u moctynna Ha ypoBHe Objective-C uepes xiacc
NSNetService. C moMoIIbi0 3TOr0 KjIacca IPUI0KEeHNUT MOTYT
ny6aunkoBarh 3anucu DNS-SD u HaxXoAuTh Bce 3alnCU KOH-
KPETHOM CIIy KOBI.

Takoii BOBMOKHOCTBIO IOJb3YIOTCA MHOTHE MPUJIOKEHUS
B Mac OS X. Tak, B 6paysepe Safari mogo6HBEIM 00pasom opra-
HU3yeTcA o0IIHMii JOCTYH K 3aKJaAKaM, B mpuiaoskennu iChat —
TIIOKUCK KOHTAKTOB AJI OOMeHa COOOIIeHuAMY 6e3 yuacTus cep-
Bepa, B mpuiaokeHuu iTunes — o0MeH My3bIKAJIbHBIMY 3aITHCA-
MU, a B caMOIf OIIePAIIMOHHOM CUCTEME — IIOMCK OOIIINX Aok
u npuHTepoB. Ec/in BaM mpUXoauTcs paspabaThiBaTh JIIO00TO
poza ceTeBble IPUIOMKEHHUs, Kiaacc NSNetService Mmoxker oxa-
3aThCSA MMOJIE3HBIM JJIsI U3BEIeHUA OJJHOPAHTOBBIX Y3JI0B CETH.

s usBelieHus cay:K0bI CJIeIyeT YKasaTh ee YHUKAJIbHOE
uMs. Ecau BBI moIb3yeTech PACCMOTPEHHBIMY BBIIIIE pacIIpe-
[eJIeHHBIMYU 00'beKTaMHU, TO 3TUM UMEHEeM MOXKeTe 0003HAUUTH
00CJIyKMBaeMbIil BaMU 00'bE€KT, IPOUTHOPUPOBAB BHYTPEHHUI
MeXaHU3M paboThl cucTeMbl Bonjour Ha ocHOBe cay:KO0b1 DNS.
A B Ipyrux ciyuasx moJiesHee yKas3aTh IMOPT AJId meJieii myoau-
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KaIli’, TOTJa KaK UMA MOKHO ITPEIOCTABUTD IIOJb30BATEIAM
MPUKJIAIHON TPOrPaMMBI.

IToucK OfHOPAHTOBBIX Y3JI0B B CETU OCYIIIECTBJISETCS CPe/I-
cTBaMHu Kjaacca NSNetServiceBrowser, XoTsa IPaBUJILHO BOC-
OJIb30BaThCA UM HempocTo. IIy6amKanua cay:k6 mpomsBo-
IuTcs CMHXPOHHO. JlocTaTouHo mocsaars coobmenne -publish
SK3eMILTAPY Kaacca NSNetService, u caysx6a 6ymeT omy6im-
KoBaHa. A IOKCK OCYIIIECTBJIAETCA AaCHHXPOHHO 1 TPeOyeT aK-
TUBHOCTHU YUKAA UCTLOJLHEHUS.

Ecau oTipaBUTH TOMCKOBOE COObIIIeHE Gpaysepy, OH Iepe-
macT satmpoc cay:xk6e DNS. [ moTydYeHns OTBeTa MOKET ITOTPe-
6oBaThCA HEKOTOpPOoe BpeMsA. Ho Aj1s TOro uTo0bl HE OTBJIEKATH
MMOJIb30BATEJIA OT APYTUX 3aHATHUIN HA BpeMs IIOKMCKA, IIPOUCXO0-
IUT HeMeAJeHHBIH BO3BPaT 13 BEI3LIBAEMOI'0 IIPU TOM METO/a.

ITonyuus orBer, KJacc NSNetServiceBrowser OTIPABUT
COOO0IIIeHIe CBOEMY JejieTaTy ¢ HOBBIM 9K3eMILIAPOM KJacca
NSNetService, omMCHLIBAIOIINM KasKIbIil HalleHHLIN cepBep.
Hamee oH mepeiiieT B PesKUM IpreMa COOOIeHUi, OCTaBasCh
B HEM [I0 T€X TIOP, ITIOKa eMy He Gy IeT ITOCIaHo coobIeHue -Stop.

Bo MHOruX cirydasix 9To cOOOIIeHre BOOOIIe He IOCKIIAeT-
cs. Bel MosKkeTe ocTaBUTEL Opaysep padoraronum B GOHOBOM pe-
JKIMe Ha BeCh CPOK JefCTBUS CBOETO MPOIiecca U MOJYUUTD yBe-
IOMJIEHUE, KaK TOJbKO HOBBIM OJHOPAHTOBLIN y3€JI HOABUTCS
B JIOKaJIbHOI ceTu. ITocie aTOT0 MOYKHO 3aIIyCTUTh OOHOBJIEHME
M0JIb30BATEJIbCKOTO MHTepdeiica TPUKJIATHON ITPOTPaMMBbI,
4TOOBI 0TOOPABUTH B HEM BHOBb O0HAPYKEHHbBIH OJHOPAHTOBBIH
yseJi. UMmenHO TaKuM 00pas3oM AelicTByeT npuioxkenue iTunes,
I00aBJIsIA HOBBIM OOIIUI CLIMCOK BOCIIPOU3BEAeHIUA MY3bIKAJIb-
HBIX KOMIIO3UIIUH B (POHOTEKY IO Mepe UX IIOSBJICHUS B CETH.

3arpysKa faHHbIX no Be6-agpecy

44 [NSAutoreleasePool new];
45 NSArray *args = [[NSProcessInfo processinfo]
arguments] ;
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46 NSString *target = [args objectAtIndex: 1];

47 NSURL *targetURL = [NSURL URLWithString: target];

48 1if (nil == targetURL) { return 1; }

49 NSURLRequest *req = [NSURLRequest requestwithURL:
targetURL];

50 1id delegate = [DownloadDelegate new];

51 NSURLDownload *dl =

52 [[NSURLDownToad alloc] initwithRequest: req

53 delegate: delegate];
54 [d1 setDestination: [targetURL lastPathComponent]
55 allowoverwrite: YES];

56 [[NSRunLoop currentRunLoop] run];
Mpumep kofa n3 parinawget.m

Ecisu Bam mpuxoauTca nucaTh KO JJI COBPeMeHHOI cucTe-
MBI, IIOJKJIIOUaeMoi K UuTepHeTy, TO y Bac, CKopee BCero, BO3-
HUKHET IOTPeOHOCTD N3BJIeYD NaHHbIE 3 YJAJIeHHOI'0 MeCTa I10
BeO-aZpecy, Ha3bIBA€MOMY MHAaUe YHUPUUUDOBAHHLM YKA3A-
meaem ungopmayuonrozo pecypca (URL). Beb-anpec cay:KuT
ryI00aIbHBIM UAeHTU(MUKATOPOM, COCTABJIEHHBIM IIO OIIpeze-
JIEHHO¥ cXeMe ¢ XapaKTepHBIMH JJid Hee JaHHBIMU. B cocTas
cpensl Foundation Bxoaut xaacc NSURL, MHKATICYJINUPYIOIITUA
Beb-aapeca. ITOT KJIacC MPOU3BOAUT CUHTAKCUUECKUI aHAIN3
BeO-aapeca u3 IMOJyYeHHO CMMBOJIBHOM CTPOKY ¥ BO3BPAIIlaeT
ero abCTpPaKTHOE IIPeIOCTaBICHUE.

B cocras cpenst Foundation Bxogsar errie ABa Kjaacca qJis us-
BJIeUEeHU A JAaHHBIX 110 3aaHHBIM Beb-anpecam. Bosee mpocThiMm
U3 HUX ABJseTcA Kjaacc NSURLDownload, nHKAICyIMpyOMIni
IaHHBbIE, 3arpysKaeMble Mo yaajJeHHOMY Beb-aapecy. A GoJsee
CJIOKHBIM sBJsieTcA Kiaacc NSURLConnection, mpemocTaBIia-
Ui HUBKOYPOBHEBHII cI10c06 06pabOTKM 3aIIPOCOB 1 OTBETOB.

CucreMa 3arpy3Ku JaHHBIX IO Be6G-aapecy AelCcTByeT Hesa-
BUICHMO OT KOHKPETHOI'O CETEBOT'0 IIPOTOKO0JIA, HO IIPEII0IaraeT
oIpe e IeHHbBINA (D)OPMAT 3aIIPOCOB M OTBETOB. 3alIpOC MHKATICY-
Jgupyetrcsa B Kjacce NSURLRequest, sK3eMILIAD KOTOPOr'O 3aTeM
IepefaeTcs OLHOMY U3 IBYX YIIOMSAHYTHIX BBIIIE KJIaccoB. [laree
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yCTaHaBJINBAETCS COeANHEHNE U IIOCHLIAETCA 3aIpOoC, a B OTBET
BO3BpAIIlaeTCs OJUH NI 00JIbIe 00HeKTOB Tuma NSURLRequest.

Hcxoguo B cpeme Foundation mogmepsxuBaeTcs 3arpyska
JaHHBIX II0 Beb-aZpecaM, HAUMHAIOIIUMCS ¢ Ipe)MKCOB ceTe-
BBIX IIpoTokoyos file://, http://, https://u ftp://. Ho no-
MUMO 9THUX CETEBBIX IPOTOKOJIOB, MOYKHO JO0ABUTH IMOAAEPIKKY
IPYTUX MPOTOKOJIOB, PEaN30BaB ee B IIOAKJIAcCe, IPOU3BOLHOM
ot Kjaacca NSURLProtocol. XoTst moTpe6GHOCTD B 9TOM BOSHUKAET
KpaiiHe peaKo, BbI BCe-TaKM MOKeTe, HallpuMep, peaan3oBaTh
mom00HBIM criocoboM nogaep:kKy SFTP uiau anasoruuHoro emy
CeTeBOro IIPOTOKO0JIA, a CYIIeCTBYIOIINI KO — HCI0Jb30BaTh
MMOBTOPHO [JIA AeJIeTHUPOBAHUA AOCTyHA K (haiijam cucTeme 3a-
TPY3KH JaHHBIX II0 BeG-aJpecy.

B npumepe Koma, IpuBeIeHHOM B Hauaje 9TOTO paszeia,
IEeMOHCTPUPYETCS IMOPAJOK U3BJIeUeHUA (aiija Mo yKasaHHO-
MY IOJIb30BaTeJIeM yAaJIeHHOMY Beb-afapecy. B manHOM npume-
Pe KJacc fejieraTa UCIoJIb3yeTC IJIA U3BEIleHNA II0JIb30BaTe-
JIsT O XOJie BBITIOJTHEHUA IIPOIlecca, XOTs 3TOTO U He TpedyeTcs.

HeseraT coxpaHaeT pa3Mep HOJYIEHHOTO B OTBET (haiina, YTo-
OBbI M3BEITaTh IT0JIBL30BATEJISA O X0Ie ero 3arpy3ku. Eciiuz Bo Bpemsa
nepenavn JaHHBIX IIPOMCXOIUT cOOM, Ha SKPaH BHIBOJUTCS JOKA-
JIM30BAaHHBIN BapUaHT COOOIIeHUs 00 omnbKe. A Ipu HOPMAaJIb-
HOM XO/Ie 3arpy3KHU Ha 9KPAH BBIBOAATCA TOUKU, KayKaas U3 KOTO-
pBIX o6o3HauaeT 1% oT 00111ero o6’beMa 3arpy KeHHbIX JaHHbBIX.

Cucrema 3arpysku JaHHBIX II0 BeO-aJpecy AeMCTBYeT BeCh-
Ma 9 GEeKTUBHO, HO Yallle BCETO MOXKHO OTPAaHUYUTHCA ee IO/~
MHOJKECTBOM, IIPeACTaBJIEeHHBIM B pacCMaTPUBAEeMOM 3[eCh
mpuMepe. ITO AaeT BO3MOKHOCTH BHEAPATH IIPOCThIe BeO6-
cary:k0bI, 3aTpaUNBasI OUeHb MaJIo KoJa.

3 @interface DownloadDelegate : NSObject
4 {
5 int progress;
6 long long fetched;
7 long long size;
8 1
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@end
@implementation DownloadDelegate
- (void)downloadDidBegin: (NSURLDownload*)download
{
NSLog(@"started downloading");
}
- (void)download: (NSURLDownload*)download
didreceiveResponse: (NSURLResponse*)response

size = [response expectedContentLength];

- (void)download: (NSURLDownload*)download
didrReceiveDataofLength: (NSUInteger)length

fetched += length;
for (int newProgress = (fetched * 100) / size ;
newProgress > progress ; progress++)
{
putc('.', stderr);
}

- (void)download: (NSURLDownload*)download
didFailwithError: (NSError*)error

NSLog(@"Error: %@", [error localizedDescription]);
exit(l);

- (void)downloadDidFinish: (NSURLDownload*)download

NSLog(@"Finished downloading");
exit(0);

}

@end

MNMpumep kopa 13 pannawget.m
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OTtnagka nporpamm
Ha Objective-C

CyIHGCTByIOT JIBe KaTeropuu IporpaMMUCTOB: BCeTa MUNIIYIIHe
UeaJIBHBIH KOJ CPasdy U BCe OCTaJIbHBIE, EC/IM BBI pUYucsie-
Te cebsI K IIepBOil KATEropuu, TO MOYKETE IIOIIYCTUTD 3Ty IJIaBY.
A ecau oTHOCUTE ce0s KO BCEM OCTaJIBHBIM, IIPOCTHIM CMEPTHBIM,
TO ¥ BAM IOPOM MPUXOIUTCA IIPOBEPATH CBOM KO 1 O0HAPYKHU-
BaTh, UYTO OH paboTaeT He TaK, KaK BAM XOTEeJIOCH ObI.

OueBUAHO, UTO UCIBITHIBATH PA30UYapPOBaHME OT HATIMCAHHO-
r'o KoJia He OUeHb IPUATHO, HO 9TO YYBCTBO OKAYKETCS He TAKUM
00JI€3HEHHBIM, €CJIN YMETH OBICTPO UCIPABUTH IPOTPAMMHBIE
omubKu. B aT0ii riiaBe Oy yT pacCMOTPEHBI HEKOTOPHIE CIIOCO-
OBl BBISIBJIEHN S IPUYMH OMINGOK B mporpammax Ha Objective-C.

NHcnekTn poBaHune 00beKTOB

3 @interface DebugObject : NSObject @end
@implementation Debugobject
- (NSString*)description
{
return @"Not a very helpful message";
3
@end
10 void debug(id anobject) {}

Mpumep koga u3 paiina description.m

W oo ~NO U1 D

Yarre Bcero aJis oTsiaaku nporpamm Ha Objective-C mpumens-
erca omaadiuk GNU (GDB), uMeroIuii BCTPOSHHYIO ITOAIEPK-
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Ky Objective-C. Ecau BbI paboTaeTe B MHTEIPUPOBAHHOM Cpe-
e Xcode, To haKTHUECKHU MMOJIb3yeTech oTyiaguukom GDB uepes
BHeITHUH rpadudyecKuii narepdeiic. A JocTyI K mHTepdeiicy Ko-
MaHIHOI CTPOKU MOYKeTe IOJIyUUTh 13 MeHio Run (BBIIOJTHUTE).
U 3auacTyio 5TO OKa3BIBAETCSA OUYEHD IT0JIE3HO, IIOCKOJIBKY B Cpe-
ne Xcode npenocraBisercsa rpaguuecKuil TOIb30BATEIbCKUIN NH-
Tepdetic A5 GOIBITMHCTBA, HO He IJIA BceX QYHKIUH OTIagunKA.

Ha sametKy

B nocnepHnx Bepcusax Xcode mcnonb3yetca otnaguuk LLVM Debugger
(LLDB) BmecTo GDB. Mpadunuecknii nHtepdeinc y o6omx stmx otnagunkon
ofAvHakoBbli, a B LLDB npefoctaBnAoTcA Te e camble (B 6onbLuei unm
MEHbLLE CTeNeHN) CpeacTBa oTaaku, uto u B GDB.

Ornaguuxk GDB o6siamaer gByMsA cpeicTBaMu, OJaromaps
KOTOPBIM OH OTJIMYHO HOAXOAUT AJIS OTJAAKH IIPOrpaMM Ha
Objective-C. Bo-miepBbIX, B €r0 COCTaB BXOAUT IIPOCTOH CHUH-
TaKCUYECKUH aHaIn3aTop 1 nurepuperarop kKoxa Objective-C,
YTO JaeT BO3MOYKHOCTSD IT1CaTh Beipakenus Ha Objective-C me-
IIOCPELCTBEHHO B OTJIAAUNKE, HHCIEKTUPYA MOLOOHBIM 00pa-
30M mepeMeHHEIe. VI BO-BTOPBIX, B 9TOM OTJALUNKE NMEETCS
KomaHga print-object.

1 $ gdb ./a.out
2 (gdb) break debug
3 Breakpoint 1 at 0x100000e4d: file description.m,

Tine 10.
4 (gdb) r
5 Starting program: a.out
6 Breakpoint 1, debug (anObject=0x100111bc0) at

description.m:10
7 10 void debug(id anobject) {}
8 (gdb) print anobject
9 $1 = (id) 0x100111bcO
10 (gdb) printobject anObject
11 Not a very helpful message
12 (gdb) printobject [NSObject new]
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13 <NSObject: 0x100111c30>

14 (gdb) printobject [anObject class]

15 DebugObject

16 (gdb) printobject [anObject className]
17 DebugObject

18 (gdb) printobject anObject->isa

19 DebugObject

Pe3ynbrtat oTnagku koga u3 ¢aiina description.m

JTa KOMaHA paciiedyaTblBaeT 00bEKT, IOChLaas coolIme-
Hue -description o6beKTy, B pe3yabTaTe 4ero BO3BPAIaeT-
cA CTPOKOBHINM 00beKT Tuma NSString ¢ onucanuem TaHHOTO
o0beKTa. ITO O3HAYAET, UTO AaHHASA KOMaHIa OyAeT BBHIIOJI-
HATHCSA TOJBKO IJISI JeHCTBUTEIbHBIX 00 beKTOB. Ecau ke 1mo-
MILITATHCSA BBIMIOJHUTH €€ IJIsi 06'beKTOB, KOTOPbIe OBLIN IIpe-
JKJIeBPEMEHHO OCBOOOIKIeHBI M3 MaMSTH UJIN 00JIaCTh IaMATH
KOTOPBIX paspylileHa, TO OTJIAAUNK aBAPUIHO 3aBEPIIIUTCA NI
JKe MePeXBATUT CUT'HAJ HAPYIIEHUS CeTMEeHTAINHU.

HcxomHO MEeTOM, BHITIOJHSAIOIINHA 9Ty KOMaHIY, PEaIu3yeTcs
B Kjacce NSObject, pacmeuaTrbiBas uMsa KJjacca u aapec. B psane
IPYTUX CTAHJAPTHBIX KJIACCOB 9TOT METOJ Pealnu3yeTcs II0-
pasumomy. Hampumep, B Kjaccax KOJUIEKITUH COMEPIKUMOE KOJI-
JIEKIIUI paciieuaTbIBaeTcsa B (hopMaTe cIucKa CBOMCTB. B mpuBe-
JIEHHOM BBIIIIe IIPUMePe OTJIAMKY KOJa PACIIeUaThIBAETCS He OUeHb
I10JIE3HOE COOOIIEHNE, HO B CBOEM KO/€ BbI JOJIXKHbI IIOILITATHCS
BBIBECTHU HA 9KPAH HEUTO 60JIee II0JIe3HOE JIJIs eT0 OTJIaAKH.

BbisBneHne own60K ynpaBneHnsa NnamAaTbio

5 1id pool = [NSAutoreleasePool new];

6 NSMutableString *str = [NSMutableString
stringwithstring: @"example"];

[pool drain];

pool = [NSAutoreleasePool new];

9 NSSet *set = [NSSet setwithObject: str];

oo N

Mpumep kopa u3 paiina prematurebealloc.m
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K umcay camMbIx pacupocTpaHeHHBIX OIINO0OK B IPOrPAMMAX
Ha Objective-C oTHocuTCA IperkaeBpeMeHHOe OCBOOOMKIeHMe
00BeKTOB U3 namMsaTu. Eciu IpOnyCTUTH B COOTBETCTBYIOIEM
MecTe IPOrpaMMbI OTIIPABKY CO00IIeHus - retain, To ykasareib
Ha O0'BEKT 3aBHCHET, a MOJCUYeT CChLIOK Ha HEero He YBeJIUUUT-
csi. Ecoiz Ha 9TOT yKasaTeib JeIaeTcs CChLIKA U3 IPYTOro MecTa
MIPOTrPaMMBbI MJIX K€ eCJIV OH He OCBOOOXK/ICH 13 TaMsITU aBTOMA-
THUYECKHU, TO TAKOM YKa3aTeJb ellle JOJIro OyZeT 0CTaBaThCs Jeii-
CTBUTEJILHBIM, IIPEXKIE UYeM CTAHET HeleCTBUTEILHBIM.

Korga ykasarenb CTaHOBUTCH HeAEWCTBUTEJIbHBIM, TO,
KaK IPaBUJIO, BOSHUKAET aBapUUHBIHM 60l B GpyHKIuM 0bjc_
msgSend () us guHaMUUECKOM 6uOJIMOTeKN Ha miaaTdopme Mac
OS X mn sxe pyuxiuu objc_msg_lookup () us nmaamMuueckoit
6ubauoreku GNU. U 5To0 MPOUCXOAUT ITIOTOMY, UTO B AUHAMU-
YeCKOl OMOJIMOTeKe MPeAIPUHUMAETCA IOMBITKA HANTHI METO
Ui 06paboTKU CoObIIeHMsI, HO YKasaTej b HA KJAacC Termepb
YKa3bIBaeT Ha HEYTO HeJeCTBUTEIbLHOE.

1 $ gcc -framework Cocoa -g prematureDealloc.m &&
./a.out

Segmentation fault

$ gdb ./a.out

(gdb) r

Starting program: a.out

Program received signal EXC_BAD_ACCESS, Could not
access memory.

7 Reason: KERN_INVALID_ADDRESS at address: 0

ouvT A WN

x00000007a0000010
8 0x00007fff8296111c in objc_msgSend ()
9 (gdb) up 6

10 #6 0x0000000100000eef in main () at
prematurebealloc.m:9

11 9 NSSet *set = [NSSet setwithObject: str];

12 (gdb) printobject str

13 Program received signal EXC_BAD_ACCESS, Could not
access memory.

14 (gdb) print *str
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15 $2 ={

16 <NSString> = {

17 <NSObject> = {

18 isa = 0x7a0000000

19 }, <No data fields>}, <No data fields>}

20 (gdb) printobject str->isa

21 cannot access memory at address 0x7a0000000

22 (gdb) quit

23 $ NSzombieEnabled=YES ./a.out

24 a.out[39571:903] *** -[CFString hash]: message
sent to deallocated instance 0x100112f00

Pe3ynbrtat oTnagku koga us ¢aiina prematurebealloc.m

OOHapPYKUTH B OTJIAAYUKE O0HEKT, OCBOOOKAEHHBIN U3 I1a-
MATHU, COBCEM He TPYAHO. JIJIs1 9TOro JOCTATOUHO IePEeMECTUTE-
csA BBEPX IO CTEKY JI0 TeX II0P, IIOKa He OyAeT o0HaPyKeH II0JIy-
yaTesb coobieHusa. C aToi Ke IeJIbI0 MOXKHO BOCIOJIb30BATh-
ca kaaccom NSzombie. Eciu yeTaHOBUTH ITEPEMEHHYIO CPebl
NSzombieEnable, To 06beKThI He GYAYT OCBOOOKIATLCS U3 IIa-
MATH, & UX KJIACCOM CTaHeT KJacc NSZombie, KOTOphIil TOJIBKO
BBIBOJUT COOOIIIeHEe BCAKUI pas, KOra OHO IIOChLIAeTCS eMy.

Ho HaiiTu 00'beKT — 9TO JUIIb IIoJifgesna. HeoOxomumo Tak-
’Ke BBIACHUTD IPUUNHY €TI0 IIPEeKJeBPeMEeHHOI0 OCBOOOK e HIA
UX MaMATH. 3a4aCTYIO IJIS 9TOTO JOCTATOUHO IIPOCMOTPETH CO-
OTBETCTBYIOIIME NCXOAHBIE (DAMJIBI U IPOBEPUTH B HUX BCE OT-
nmpaBKU coobmenuir -retain u -release. Ilpasga, craTuue-
CKUI aHaJIM3aTOp, BXOAAMIUI B cocTaB Komnuiasaropa Clang,
JieJIaeT 3TO aBTOMATHYECKN. A €CJIM U 9TO He IIOMOKET, TO MOYK-
HO IIOIBITAThCA IIE€PEOIpeeINTh MeToAbl -retain u -release
B COOTBETCTBYIOII[EM KJIacce, J0OAaBUB TOUKY IIPEPHIBAHUA Ha
HUX B OTJIaJUUKE 1 3aTe€M BBISICHUB, I'/le UMEHHO O0'bEKT JeHCT-
BUTEJHHO COXPAHSIETCS, a I'le OCBOOOKIAeTCs U3 MaMSITH.

Eciu BBI He MOJIb3yeTeCh ABTOMATUYECKUM OACYETOM CChI-
a0k (ARC), To mepexon K 3TOMy MeXaHU3My MOKET IIOMOYb
BaM B OTJIaZKe MporpaMMbl. B aToM ciyuae 00A3aHHOCTH OT-
CJIe}KMBATD YKA3aTeJ W BO3JIAraeTCsl Ha KOMIIUISATOD, KOTOPHIH
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00BIYHO CIIPABJIAETCA C HEH JyUIlle, HEOJHOKPATHO IPUMEHAA
COOTBETCTBYIOIIYIE IIa0IOHBI. A €CJIN BBI YK€ IIOJIb3YeTeCh Me-
xarusmMoM ARC, To MokeTe mOIpOOOBATE cieaTh HeGe3omac-
HbIe HECOXPAaHsAeMble YKasaTeJu HECTPOTMMH. ITUM TrapaH-
TUPYETCA, UTO OHU OYAYT OOHYJIATHCA IPU OCBOOOKIEHUN U3
aMaTy 00LEKTOB, Ha KOTOPHIE YKa3hIBAIOT, & KPOME TOT0, II0-
MOTaeT HaJeKHO IIPOBEPUTH AeHCTBUTEIHLHOCTh YKa3aTeJIEH.

Ha6n rogeHne 3a NCKIIYeHnamm

3 1int throw(void)

4 {

5 [NSException raise: @"ExampleException"
6 format: @"watch this"];

Mpumep koga u3 daina throw.m

B mokymeHnTanmuy Ha Kjaace NSEXCeption MOXKHO HANTH cJie-
Iylolllee ONMCcaHue MeTosa —-raise:

“Bce ocTaJabHBIE METOABI, BO30YKIAOIE UCKJIIIO-
YeHue, BBI3BIBAIOT 3TOT METO/[, II0O3TOMY YCTAHOBUTE
B JaHHOM MeCTe TOUYKY IIPEePhIBAHUA, €CJINU OTJIaKU-
BaeTe UCKJIUeHus” .

9T0 OBLIIO CIIPaBeIINBO 10 MosaBaIeHuA Bepcuu Mac OS X 10.5
u ocraerc B cuiie A GNUstep. Ho, K corkanenuro, B rocaeayo-
mux Bepcuax Mac OS X 5To moJIorKeHNe IOTEPSIIO CUILY, ¥ II09TO-
MY IJIs OTJIAJAKY UCKIIOUEHUH TpeOyeTcs NOIMOJHUTEIBHO CO3/a-
BaTh OT/EILHYIO0 KaTeropUIo, MIPeyIIPesKIAI0IYIO O TIOBEIeHNN,
CBA3aHHOM C TeHePUPOBAHUEM UCKJIIOUeHUH.

Hpyine B pasubIx yacTax cpeasbl Foundation ma miardopme
Mac OS X, oTBeuaronx 3a TeHePUPOBAHNE UCKJIIOUEHUH, He-
IIOCPEeACTBEHHO UCIIOJIb3yeTcsa onepaTop @throw. 9To HeCKOJIb-
KO 00JIeryaer [Iejo, MOCKOJbKY U3 HAHHOM CMHTAKCUYECKON
KOHCTPYKIIMM aBTOMATUYECKU BBI3bIBAeTCA (PyHKIMs objc_
exception_throw(). Jannas pyHKIUA, B CBOIO OYepPeIb, BbI-
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3BIBAET KOJ PA3BOPAUNBAIOLIEH GMOJINOTEKN IJIA BBITOJTHEHUA
Bcero Koja B 6;1oxkax @finally u momcka momxogsimero o6pa-
0OTUMKA IJIA NCKJIIOUEHU .

Eciu ycTaHOBUTH TOUKY IPEePLIBAHUA Ha BbI30Be QYHKIIUU
objc_exception_throw(), To MOXHO IIepeXBATUTH BCE UCKJIIO-
YeHUs, He3aBUCUMO OT TOTO0, KaK OHU I'eHepUPYyTCA. ITO IO-
3BOJIAET TAKJKe IIePeXBATHIBATh TAKNMe CUHTAKCHYECKNe KOH-
CTPYKIUU, KaK, Hanmpumep, @throw @"string";, KoTopsie
OKasbIBalOTCA PAO0TOCIIOCOOHBIMU, XOTS U He OAAePKUBAIOT-
cda Ha miaTdopme Mac OS X opunuaiabHO.

1 (gdb) break [NSException raise]

2 Breakpoint 1 at Ox51eb85lebl4al4

3 (gdb) r

4 Starting program: a.out

5 2010031114:52:54.519 a.out[39782:a0f] ***
Terminating app due to uncaught exception '
ExampleException', reason: 'Watch this'

6 terminate called after throwing an instance of '

NSException'

7 Program received signal SIGABRT, Aborted.

8 0x00007fff8lc3afe6 in _kill O

9 (gdb) break objc_exception_throw

10 Breakpoint 2 at 0x7fff829660da

11 (gdb) r

12 sStarting program: a.out

13 Breakpoint 2, 0x00007fff829660da in
objc_exception_throw ()

14 (gdb) bt

15 #0 0x00007fff829660da in objc_exception_throw ()

16 #1 0x00007fff81fd0267 in +[NSException raise:
format:arguments:] ()

17 #2 0x00007fff81fd01f4 in +[NSException raise:
format:] (O

18 #3 0x0000000100000ea9 in throw () at throw.m:5

19 #4 0x0000000100000eca in main () at throw.m:12

Pe3ynbTat oTnagkum koga v3 paiina throw.m
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Y1BEpKOeHNe NCKNIoYEeHUI

3 @interface IgnoreAsserts : NSAssertionHandler

4 @end

5 @implementation IgnoreAsserts

6 - (void)handleFailureInFunction: (NSString*)
functionName

7 file: (NSString*)fileName

8 TineNumber: (NSInteger)line

9 description: (NSString *)format,

10 {

11 NSLog(@"Ignoring assert on line %d of %@() in %@",
Tine, functionName, fileName);

12 }

13 @end

14

15 1int main(void)

16 {

17 [NSAutoreleasePool new];

18 [[[NSThread currentThread] threadDictionary]

19 setobject: [[IgnoreAsserts new] autorelease]

20 forkey: NSAssertionHandlerkey];

21 NSCAssert(l == 2, @"This might not be true");
22 return 0;

Mpumep kopa 13 paina assert.m

B crampapruoit 6ubanorexe C mpemocTaBiIsieTCsi MaKpoO-
kKomagga assert(), BLIBOAAIAA COOOIEHNE U BBI3LIBAIOIAA
dyurnuio abort(), eciu npeguKaTHBIN apryMEeHT BLIUKUCIISAET-
cdA Kak J0KHbI. A B Objective-C mpuMeHSIOTCS HECKOJIBbKO 00-
Jiee IOJIe3HEIe BAPUAHTEI 9TOM MAKPOKOMAHIBI.

B cpene Foundation misa meseil oTaagKky U TeCTUPOBAHUS
KoJa IIPeJOoCTaBIAITCS ABe MakpoKoMaHAkl — NSAssert()
u NSCAssert(). Ecau BeI mosibsyerech Bepcueir C99 (uro Ha-
CTOSTEILHO PEKOMEHIYEeTC), TO 3TU MAKPOKOMAHILI JOCTYII-
HBI C IIePEMEeHHBIM YHMCJIOM apryMeHTOB. B IpoTUBHOM ciaydae
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IPpUAEeTCA BOCIIOJIB30BAThCA TAKMMU X BapuaHTaMu, KakK, Ha-
npumep, NSAssertl(), Koropsie IPUHUMAOT GUKCUPOBAHHOE
uyuesio aprymenToB. Makporomanga NSAssert () obparaercs K
06BeKTyY 10 cehliKe Self u MoskeT GbITh MCIOIb30BaAHA TOJIBKO
B Tesie meToga Ha Objective-C. A makpoxkomamga NSCAssert ()
MOJKeT OBITH MCIOoJIb30BaHa B GyHKnuax C. B orianume ot cBoux
BapuaHTOB B C, 9T MAaKPOKOMAaH/bI He IIPEPBIBAIOT BBIIIOJITHEHMIE
KOZIa, eCJIM YTBEPIKeHNe OKa3bIBaeTCs JIOKHBIM. BmecTo aTo0-
T'0 OHU ITOCBLIAIOT COO0IIeHe 00BEKTY 00paboTUMKa YTBEPIKIe-
HUH B OT[EJBbHOM IIOTOKE. 110 yMOTYaHUIO 9TOT O0BEKT SIBJISET-
cs1 9K3eMILIAPOM Kaacca NSAssertionHandl er u remepupyer nc-
KaroueHre NSInternalConsistencyException mo goctmxeHun
YTBEPIKACHUsI. OTO UCKJIIOYEHNEe MOYKHO [IePeXBATUTh U BO300-
HOBUTH BBIIIOJIHEHVE KO/Ia, HO 3a4aCTYIO IPOrpaMMa 3aBepIIIaeT-
Cs1 aBapUITHO M3-3a TOTO, UTO JOCTUTHYTA BEPIIIMHA CTEKA.

Ecnu sxe Bam TpeGyeTcs MHOE ITOBEJeHNEe, MOKETe CO3/1aTh
coOCTBEeHHBIH MOAKJIACC, IPOU3BOAHBIN OT Kiacca NSAsser-
tionHandler, u mepeompenesuTsL OGUH U3 HOCTYIIHBIX B HEM
MeTOZ0B 00pabOTKM yTBEepP:KAeHUH. B mpuMepe Koxa, mpuBe-
IeHHOM B HauaJie 9TOT0 pPasjesia, YTBePIKICHU UTHOPUPYIOT-
ca B GyaKnusx C, a Korga OHU BCTPEUATCA, TO HA 9KPAH IIPO-
CTO BBEIBOJUTCSI COOTBETCTBYIOIEE COOOIIeHre, KaK ITOKAa3aHO
HUXe.

1 §$ ./a.out
2 a.out[40031:903] Ignoring assert on line 21 of
main in $@

Pe3synbtat oTnagku koga 13 ¢ana assert.m

IlepeonpemeeHne 3TUX METOLOB — J€JIO He COBCEM O0BIU-
HOe, HO JJIs Her0 UMeeTCsA PAJ BECKUX OCHOBaHmi. OmHuM 13
CaMBIX OYEBHUIHBIX OCHOBAHMMN CJIYKUT BhIZada COOOIEHUIA
00 ommnbOkax. Eciu B Kofie BCTpeuaeTca YTBEP;KIACHNE, TO 9TO
03HAYAeT, YTO BBIIOJHEHNE IPOrPaMMBbI IOIILJIO II0 HEBEPHOMY
nmyTu. B TakoM caydae morpebyeTca co0paTh CBEIEHUA O TeX
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YCJIOBUAX, KOTOPHIE K 9TOMY IIPUBEJIN, a 3aTEM BBITPY3UTH UX
B CHCTEMY OTCJIE€KMBAHUA IIPOTPAMMHBIX OIINOOK BMECTO TOTO,
4TOGHI JOBOSUTD 4O aBAPUIHOTO 3aBEPIIIEHUA IPOTPAMMEI.

Hnsa sanpera yTBeP:KAEHNN MOYKHO OIPENeJINTh MaKPOKO-
maHAy NS_BLOCK_ASSERTS. Ho 3TO cTOUT Ae1aTh TOJIBLKO B KOJIE,
KPUTUYHOM K IPOM3BOZUTENLHOCTH. Kak mpaBumiio, Jydie 3a-
TPATUTh HEMHOTO JuintHero Bpemenu 1111, uem ocTaBaaTh KOJ
B HEOIIpeZieJeHHOM COCTOSTHUU.

BbiBOoA 0TNag0UYHbIX COOOLEHUI

7 - (void)log

8 {

9 NSLog(@"%s:%d:%s (%@) Log message", _FILE__,
__LINE__, __ PRETTY_FUNCTION self);

10 }

Mpumep koga 13 parna nslog.m

B npuBenennsix panee mpumepax Gyaxmus NSLog () mpume-
HsLJIach OYeHb YyacTo. Eciiu npuKIagHas nporpaMMa BbIITOJIHAEeT-
cs1 B peKUMe TepMUHAJA, TO COOOIIeHNs, IepefaBaeMble QyHK-
muu NSLog (), HAIpaBAsSIOTCA B CTAHAAPTHBIA IOTOK COO0IIe-
Hu# 00 ormmbKax. B rpaduueckux IpuIoKeHUAX Ha IiaTgopme
Mac OS X @pyurnusa NSLog() mochLiaeT cooOIIe A Ha CUCTEM-
HYIO KOHCOJIb, TOrJa Kak Ha miaatdopme Microsoft Windows
¢ GNUstep oHU HANIPABJIAIOTCS MOHUTOPY CUCTEMHBIX COOBITHM.

@Dyuknua NSLog() BBIBOAUT (POPMATUPYIOIIYIO CTPOKY,
peaBapsieMyIo JaToi, BpeMeHeM, HauMeHOBAHUEM U UJAeHTU-
duraropom mporecca. Eciiu ykasaTs B GopMaTUPYIOIIEH CTPO-
ke crernuduraTop dhopmara %@, To LI MOTYUIEHUS CTPOKOBOTO
mmpeJcTaBieHNA 00beKTa B Hell OyJeT MCII0JIb30BaH TOT JKe ca-
MBI METOJ, YTO U B OTJIaLUUKe.



Otnagka nporpamm Ha Objective-C 323

Ha 3ametky

B cpege GNUstep Additions npegoctaBnsetcs cemeincteo NSDebugLog()
MaKpOKOMaH[ /151 BbIBOZA COOOLLEHNIA. DTV MAaKPOKOMaH/Abl 3aKJlouatoT
B 0601104Ky GyHKLMIO NSLOgG (), HO BbIBOAAT COOOLLUEHNA TONIBKO B TOM
cryyae, ecn B NoJsib30BaTeNIbCKMX HACTPOMKAX MO YMONYaHUIO YCTaHOB-
NeHo KOHKpETHOe 3HayeHue. bnarogaps asTomy ynpoliaeTcs BKoUeHme
W BbIK/IOUYEHUNE PEXIMMA BbIBOAA OTNa0UYHbIX COOOLLEHUIA MO OTAENbHbIM
acnekTam uam cpefam.

HNmeerca Taxkike BO3MOKHOCTD II0JIb30BATHCA CIEIINAIBHBI-
MU MaKPOKOMaHJaMU, ONpeAeldeMbIMU B KOMIUJIATOPE IIPU
noctpoeHuu opmMaTupyiomieit crpoku. B uacTHOCTH, MaKpo-
KoMmaHzga _ FILE__ mpeacTaBiidgeT cO00if CUMBOJbHYIO CTPOKY
C, cofepsKaIyo uMa TeKYIIero NCXoaHOro (daiina; MaKpOKO-
MaHja _ LINE__ — IeJ0YuCcIeHHOe 3HaUeHMe, 0003HAaUAIOIIee
HOMeD TeKyIIell CTPOKM KoJa; a MaKpoKoMmaHzaa __PRETTY_
FUNCTION__ — pacIlimpeHue CUMBOJILHOI cTpoku C, comepaka-
Iiee UMA TEKYIEero Mmetoaa nuiau Gyaxknuu. Huke npuseneH pe-
3yJbTaT IPUMEHEHUA 3TUX MaKPOKOMAaH[ IIPU OTJalKe Koga
us (aitna nslog.m.

1 ./a.out
2 2010-03-11 15:57:43.200 a.out[40861:903] nslog.m
:9:[Log log] (<Log: 0x100112b70>) Log message

Pesynbrtat oTnagku koga us daiina nslog.m
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IOnHamnuyeckas
6mnénmnoreka Objective-C

Kak ymomuHasioch B caMOM HadaJie 9TOM KHUTHM, peajansa-
mus Objective-C cocTouT ns ABYyX YacTeil: KOMIMJIATOPA U THU-
HaMUUYEeCKo# 6ubinoreku. KoMnuasaTop mpeobpasyeT MCXO-
IHBIN KOJ IIPOTpaMMBbl 1 fUHAMUYeCKUe ero (pparMeHThl B BbI-
30BBI JUHAMUYECKOI OMOJIMOTEeKH.

Ouuamuueckasa 6ubsnorexka Hanucasna Ha C, a 3T0 o3HaUa-
eT, 4TO ee KOJ CoCTaBJidAeT nmoaMHuosxkecTBo Objective-C. Bee un-
Tepdelicsl AUHAMIYECKON GUOJIMOTEKY, B TOM YUCJIE U T€, YTO
BBIBLIBAIOTCA W3 KOIA, MeHEPUPYEMOT0 KOMIMUIATOPOM, I0-
cTymHbI 111 koga Objective-C.

Bcee numamuueckue A3bpIKOBBIE cpeacTBa Objective-C pea-
JINBYIOTCSA ZUHaAMUYecKou Oubimorexoii. Haunbosee oueBu-
HBIM TOMY IPUMEDPOM CJIYKUT OTIpaBKa coobienuii. IIpu or-
IpaBKe COOOIeHnA JUHAMUYecKasd OMOJIMOTeKa OTBeuaeT 3a
BBIOOD CPECTB JJid ero 00paboTKHU.

Ho sT0 He eguHCcTBeHHAA 003aHHOCTh JMHAMUYECKOM O10-
auorexu. OHA obecreunBaeT TaK)Ke BCe A3LIKOBBIE CPeICTBa
WHTPOCIEKIIUN. A KpOMe TOT0, OTCIEKUBAET MeTaJaHHbIe BCeX
KJIACCOB U IPOTOKOJIOB, Aejas UX JOCTYIHBIMHU AJIs IIPOTPaM-
mupyomux Ha Objective-C.

ITonb3ysich MEXaHU3MOM HOCTYHA K 3HAUEHUSIM II0 KJIO-
yaM, BBl KOCBEHHO 00palliaeTech K JUHAMUUYECKUM (QYHKI[HIM
Objective-C misa o6HAPYKEHUST METOIOB U IIEPEMEHHBIX 9K3eM-
IIsIpa Y MOJIyYaTes s COOOIeH .
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OTnpaBKa co06LeHNI MO UMEHN

5 1id obj = [NSObject new];

6 SEL sel =

7 NSSelectorFromstring(@"release");

8 IMP release = [obj methodForSelector: sel];
9 release(obj, sel);

Mpumep Kopa 3 dpaina methodByName . m

MeTtoasr Objective-C, mo cyirecTBy, ABAAOTCI QYHKIIUAMEI
C, BBIBBIBaeMBIMHU U€pe3 YPOBeHb KOCBeHHOCTU. KoHKpeTHasa
peanusanus TAKOro I0AX0/Ia HECKOJIbKO OTJINYAETCA B PA3HBIX
IUHaAMHUYeCKUX Oubimorexkax. Tak, B fTuHAMUYECKUX OHOJIMO-
Tekax oT kommauuiit NeXT u Apple mpocTbie OTIIPABKU C006-
LIeHN# pealnsyIoTes ¢ MIOMOIIbo pyHKIuu objc_msgsSend().

K comxanenmio, oyis OTIIpaBKU COOOINEHUM OJTHOU 9TOH
(GYHKIMYU IBHO HEJOCTATOYHO. JTa GYHKIU 00bABIAETCI KaK
BO3Bpalllaolas yKasaTejb TuIa 1d 1 roToBas B3anMogeicTBO-
BaTh C JIIOOBIM METOZOM, OTBEUAIOIINM aHAJIOTUIHBIM COTJIAIIe-
HUAM O BbI3oBax. Tak, Ha miaTdopme Darwin/x86 yxkasarenu
Ha 00'bEKTHI BO3BPAIIIAIOTCA B PETUCTPE €aX I[eHTPAIHHOTO IIPOo-
meccopa. Ecau BO3BpaTUTh 3HAUEHUE C IIJIABAIOIIEl TOUYKOI,
TO OHO OyJeT BO3BPAIIEHO B PETUCTPE C IIJaBalOIeil TOUKOIA.
A eciiu BO3BPATUTH CTPYKTYDY, TO AJIsI Hee Oy/eT BbIZeJIeHO Me-
CTO B BBISBIBAIOIIEH YACTU IPOrPAMMBI, a YKa3aTeJIb Ha HEero —
mepenaH B KauecTBe CKPBITOrO apryMeHTa.

Kpome Toro, Hy»KHO He 3a0BITh O BbI3oBe (pyHKIuM ObjC_
msgSend_sret () wau objc_msgSend_fpret(). Ho sTo kpaiine He-
yI00HO, IOCKOJBbKY 03HAYAET, YTO HYIKHO IPUHUMATH BO BHIMA-
HUe COIVIAIIIeH!UsI O BBI30BaX, IPUHSATHIE Ha I[eJIeBoi1 miaTdhopMe.

B muHammueckmx 6mbamorekax GNU meno obcrouT Ha-
MHOTO IIPOIIE, IIOCKOJIbKY B HUX OTCYTCTBYeT (DYHKIIU 0bjC
msgSend () . BmecTo aTOr0 cHauaJa BEI3bIBaeTCA (PYHKIMA objC_
msg_lookup(), a saTem mpoucxomuT obpalljeHNe IO BO3BPAa-
11aeMOMY YKas3aTeJio, HO II0CJe TOro, KaK OH OyZeT MpuBeIeH
K HYKHOMY THUITY.
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ITpocreiimuii cmoco6 caesaTh OTHPaBKY COOOIIMEHUI IO
UMeHH! MEPEeHOCUMOI MeKIy NUHAMHUYEeCKUMU OuOamoTera-
MM — BOCHOJIL30BaThcaA MeTomoMm -methodForSelector: us
KJjacca NSObject. OTor MeTox Bo3BpaliaeT yKasaTeyb Ha QyHK-
LU0, UCIIOJIb3YEMYIO /IS PEAIU3aI[NU METO/A, KOTODBIH MOXK-
HO BBI3BATH B fajbHeimeM. OH IPUHUMAET ABa CKPLITHIX apry-
MEHTA: [IOJIyYaTe]b COOOIIEHUS U CeIEKTOD.

9TOTO0 NOIMKHO OBITH IIOUTH JAOCTATOUHO AJIS BEI30BA METO/A
o umenu. Hemocraer JuIillh HEKOTOPOTO MEXaHU3MA [JIA IIpe-
00pa30BaHUs CUMBOJIBHBIX CTPOK B CEJIE€KTOPHI. VIMEHHO 3TO
u genaet pyuxmua NSSelectorFromString(). Ona mpuanMa-
er 06beKT Tuna NSString B KauecTBe CBOETrO apryMeHTA U BO3-
BpAIIlaeT CeJIeKTOP, KOTOPBIN MOKHO 3aTeM IePeZaTh METOLY
-methodForSelector: B KauecTBe IMEPBOTO aPryMeHTa, a BO3-
BpaiaeMoi QyHKIUY — B KaUecTBe BTOPOI'0 apryMeHTa.

Mownck Knaccos No NMeHn

6 Class nsview = NSClassFromString(@"NSview");
7 if (Nil == nsview)

8 {

9 NSLog(@"Not Tinked against AppKit');
10 }

11 else

12 {

13 id view = [nsview new];

14 NSLog(@"view: %@", view);

15 }

Mpumep koga n3 dpaina weakClass.m

K uucny o6asamHOCTell JUHAMUUYECKOW OMOJIMOTEKH,
B YACTHOCTHU, OTHOCHUTCS COXPaHeHMe Ta0JIUIIbI BCEX 3arpysKeH-
HBIX KJIACCOB. ITOH TAOJIUIlEl MOYKHO BOCIIOJIb30BATHCS IJIA
IIPOCMOTPA KaKJOr0 KJIacca M0 MePEeUNCISHNIO UK AJIsI [IONC-
Ka KJIACCOB II0 NMEHH.
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ITocemHee oKa3bIBaeTCA OUEHDb YAOOHBIM JJIA pPeaau3aliunu
caa0blx ccolaok Ha Kaaccwl. Takye CCHIIKY MOANEPIKUBAIOTCA
HEIOCPEeACTBeHHO B AUHAMUYECKOUN OMOJIMOTeKe COBPEMEeHHO
(Modern) Bepcuu Objective-C ot kommauuu Apple, xoTs aTa
IO IePKKa MTOKa eIlle HeJOCTYIIHA Uepe3 A3bIKOBLIE CPEICTBA,
a cJeoBaTeNIbHO, He IPUHOCUT 0c060i mob3kl. Cirabas cehLI-
Ka Ha KJIaCC IT03BOJIAET UCII0JB30BATh KJIACC HOIOJHUTEIbHO.

BuacTHOCTH, MOXHO HAaIIMCATh KO/l B MHTETPUPOBAHHOM Cpe-
Ile, NCIIOJIb3YIOIel Kaacesl u3 cpeasl Foundation, a BosmosxHO,
¥ KJiaccel u3 cpenbl AppKit, eciu npuBasath u ee. Takas uHTe-
rpupoBaHHas cpena OyaeT AeficTBOBAaTh Be3e, I'ie MMeeT s pea-
nusanusda cpeasbl Foundation, B To ske BpeMs BBITOAHO UCIIOIB3Y
cpenctsa us cpenbl AppKit, ecoiu onu goctynusbl. [logo6HBIM 06-
pPasoM MOYKHO TaKiKe M30aBUTHCA OT 3aBUCUMOCTHU OT UHTETI'PU-
POBAHHBIX CPeJi CTOPOHHUX IIPOU3BOAMTENIE.

1 $ gcc -framework Foundation -g -std = c99 weakClass
.m && ./a.out

2 a.out[53194:903] Not linked against AppKit

3 $ gcc -framework Cocoa -g -std = c99 weakClass.m &&
./a.out

4 a.out[53184:903] view: <NSView: 0x1001163b0>

Pe3ynbrat BbinonHeHus Koga v3 danna weakClass.m

O0paTuTe BHUMAaHIE Ha OTJINYUS B Pe3yJIbTaTaxX BHIIOJIHE-
HUA KOJla U3 IPUMepa, IPUBEJeHHOT0 B HaUaJje 3Toro pasjieia,
ecJiu IPUBA3aTh JUHAMUUYECKYI0 0ubaroTeKy us cpeasl Cocoa,
a cuegoBaTesbHO, u3 cpeq AppKit u Foundation, uiu sxe Tosn-
Ko u3 cpeabl Foundation. Eciu B sunamMudyecKkoi 6ubInoTeKe
IIPHUCYTCTBYET KJaacc NSView, co34aeTcs ero 3K3eMILIAD, B IIPO-
TUBHOM CJIy4yae Ha 9KPaH BLIBOJUTCS COOOII[eHHE O TOM, UTO
cpena AppKit me mpusssana.

Kom n3 maHHOro mpuMepa MOYKHO TaK’Ke MCII0JIb30BATh
IJIs1 OOPATHOM COBMECTHMMOCTH CO CTaPLIMU BEPCUAMU MHTE-
IPUPOBaHHOI cpeabl. Eciiu B pesyibTaTe MoMCKa HOBBIX KJIac-
COB C IIOMOIIILIO TAKOT'O MEXaHM3Ma IoJIyuyaeTcs 3Haderne Nil,
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€T'0 MOXXHO MCIIOJBb30BaTh KaK IIPU3HAK OTCYTCTBUA MCKOMOI'O
KJacca B ,III/IHaMI/I‘{eCKoﬁ oubJIoTeKe.

MNpoBepkKa pearnpoBaHnA 06beKTa Ha
coobuieHne

12 SEL sel = @selector(delegateMethod:);
13 1if ([delegate respondsToSelector: sel])
14

15 [delegate delegateMethod: self];

16 }

Mpumep kofa n3 dpaiina respondsToSelector.m

B xoxe Objective-C 06b14HO HAOMIOAaETCA TEHACHIIUS K HC-
TIOJIB30BAHUIO HEPOPMANbHBLX NPomokoi08. OHU IPeACTaBIA-
IOT c000#1 IPYHNBI COOOIIEeHUIT, KOTOPBIE MOTYT OBITH JOMOJ-
HUTEJIbHO PeaJIn30BaHEbl JejeraToM. Eciiu Bbl OJIb3yeTech Ta-
KHUMU IIPOTOKOJIAMY B CBOEM KOJ€, BAM IIPUAETCS IIPOBEPSTH,
IeACTBUTEJHHO JI BHI3LIBAEMBIN METO] PeaIn30BaH B KJjacce,
IpesKe YeM OTPABJIATH COOOIIIEHE STOMY KJIaccy.

Ha 3ametky

370 He coBCeM Tak. KoHeuHo, coobLieHrie MOXHO 6bino 6bl OTNPaBUTb
B 6r0ke @try n nepexeatuTb UCKIIOYEHNE, FEHEPUPYEMOE B TOM CIly-
uae, e/ OGBEKT He OTpearVpyeT Ha Bbi3biBaeMblii Npu 3Tom mMeToa. Ho
TaKoW Crocob He PEKOMEHAYETCS, yUNTbIBAsA 3aTPaThl BbIUNCIIUTENbHBIX
pecypCcoB Ha reHepupoBaHVe UCKIOUEeHWIA.

IIpaBgma, chesnats 5TO coBceM He TpyaHO. Kiace NSObject
peanusyer meton -respondsToSelector:, mposepammuii,
CcIIoco0eH JIU IoJIiydaTesib o0pabaThIBaTh COOOITEHUA C 3aJaH-
HBIM CEJIEKTOPOM.

ITOT METOJ He TOJILKO peaInsyeTcs, HO U ABJISeTCA COCTaBHOM
yacThio Kaacca NSObject. OH peanusyeTcs u ApyTUMU KOPHEBBIM
KJiaccamu. U 9To oueHb BasKHO AJI I€PEChLIKY COOOIeHMIA.
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B ksacce NSObject aToT MeTo[ BBI3BIBAET JUHAMUYECKYIO
dyurmuio class_respondsToSelector(). A B pyrux Kjaaccax
ero peajusanus oKaseiBaercs nHoii. Eciu o0pararbea K gaH-
HOM (QYHKIMY HEIIOCPEACTBEHHO, TO KO IPOTPaMMBbI OKaKeT-
cs BeChbMa YSI3BUMBIM.

Yaiie Bcero TpeGyeTcs BEIACHUTD, B COCTOSHUY JIU O0BEKT,
KOTOPOMY IIPEAII0IaraeTcsA OTIIPABUTE CO0O0IIe e, 06padoraTh
9TO COO0IIeHNe, a He Hajauure 00pabaThIBAIOIIEro ero MeToa.
ITomo6GHEBIE CPELCTBA MOYKHO OOHAPYKUTh U B APYTUX ABBIKAX
mporpaMMupoBaHus, HaupuMmep B C++, Ho B Objective-C onu
peaausyrTCs HAa COBEPIIIEHHO APYTIUX MIPUHIIUIAX.

Korga coobirenne -respondsToSelector: ornpasisaercs
MIPOMEXKYTOUHOMY O0'BEKTY, ¥ PealbHOro 060'beKTa OymeT mpo-
BEpPEeHO Ha/JIMuMe MeTOoJa IJIs 3aJaHHOro cejeKkTopa. O0beKT,
3aKJIIOUEHHBIN B 000JIOUKY IIPOMEIKYTOUHOTO 00'bEKTa, MOKET
0KasaThCs ellle OAHUM IIPOMEKYTOYHBIM 00'beKTOM, HAIIPABJIS-
IOIIUM Jlajiee 3aImpoc.

CooTBeTCTBHYE ITPOTOKOJIY MOYKHO TaKKe IIPOBEPUTH, OTIIPA-
BUB KJiaccy coobierue -conformsToProtocol:. Ho B aTom ciy-
yae MPOBEePAETCs JIUIIB CJIEAYIOIee: ObLI JIU KJIacC 00'bABICH KaK
NPUHUMAOIINY YKa3aHHbIA MPOoTOoKoJ. Kiacchl MoryT npuHu-
MAaTh IPOTOKOJIBI, HE PEAJIU3Y S UX METObI, XOTS U He JOJMKHBI ObL
aroro gesarh. Ho yaiiie Bcero KJaacchl MOTYT Pean30BaTh BCe Me-
TOABI U3 IIPOTOKO0JIA 63 SBHOTO COOTBETCTBUSA HTOMY IIPOTOKOJLY.

Mepecbinka coobeHnii

@interface Facade : NSObject

{
id delegate;

@end

@implementation Facade

- (id)forwardingTargetForSelector: (SEL)asel
10 {

11 return delegate;

3
4
5
6 1}
7
8
9
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12

13 }

14 - (void)forwardInvocation: (NSInvocation*)anInv
15

16 [anInv invokewithTarget: delegate];

17 3}

18 @end

Mpumep kopa n3 daina forward.m

Cooobmenus B Objective-C B 6oJbIleli cTeeHn IIOJ00HEI CO-
obmenuam B Smalltalk, yem pyurmuam C. M mpucyire moszi-
Hee CBA3LIBAHME M BO3MOXKHOCTH MHTpOCHeKIuu. Ha camom
HU3KOM YPOBHE COOOIIEeHUA Peasn3yIoTCAd C MOMOIILI0 (DYHK-
muii C, HO 9TO JIUIIb TOAPOOHOCTH uX peanusanuu. CoobIeHnsa
MOXKHO TIIPeACTaBUTH cebe KaK OAHU 00BEeKTHI, IlepeJaBaeMble
IPYTruM 00'beKTaM, IOABepraeMble 3aTeM UHTPOCIEKIINY 1 I10-
cJie aToro oopabaThiBaeMble METOLAMH.

Ecau coobienue mocbLiaeTcsa 00beKTy, AJIS KOTOPOro OT-
CYTCTBYET COOTBETCTBYIOIIINI METO/I, Y TAKOTO 00'bEKTa BCe JKe
nMeeTcs PAJL CII0CO00B M1 00pabOTKH II0JIyYaeMoro coooire-
HUSA. ITU CIIOCOOBI OBIIM BHIPAOOTAHBI B X0O/I€ 9BOJIIOIUU SI3bI-
ka Objective-C.

B crapom koge Objective-C BrisniBasica meton -forward: :
IJ1s1 00beKTa. ITO OBLI METOJ C IePEMEeHHBIM YKUCJIOM apryMeH-
TOB, TPeOOBAaBIIUI, YTOOBI OJIyUATEI0 COOOIeHUS OblIa 13-
BeCTHAa CTPYKTypa crekoBoro ppeiima. Kommanusa NeXT zame-
Huaa ero Ha meron -forwardInvocation:. 9romy merony me-
penasaJicss 00beKT, MHKAIICYJIUPYIOIIUI OIIPaBKYy COOOIIIeH !,

Mexannsm, peaansyemsuiii merogom -forwardInvocation:,
IOBOJILHO THOOK, HO OH He 00eCIIeYnBaeT JOCTATOUHYIO IIPOU3-
BoguTeabHOCTh. Co3manue o0beKTa U pa3pylleHne CTEKOBO-
ro (peiima 06XOAUTCS B HECKOJIBKO COTEH pa3 JOPOKe C TOU-
KU 3peHUsA MOTPe0IsIeMbIX BHIUUCIUTEIbHBIX PECYPCOB, YeM
00bIUHASA OTIPABKA COODIIeHnA. A 9TO 03HAUAET, UTO II0JIb30-
BaThbCA JAHHBIM MEXaHN3MOM He CTOUT — Ja’Ke B TeX CAyYasax,
KOT/[la IPOMN3BOAUTEIHHOCTE He 0OCOOEHHO KPUTUYHA.
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Eciu BBI mosb3yeTech MeXaHMW3MOM IIE€PECBLIKU COO0OIIe-
HU, BaM IpUAETcS peanm3oBarh meron -methodSignature-
ForSelector:. 9TtoT MeTOA BO3BpaIaeT O0'BEKT, MPEACTABIIA-
IOIMUI CTPYKTYPY (hpeiiMa BbIZOBA, CBA3AHHOI'O C COOOITIEHNEM,
uTo 1 Gy IeT NCIIOJIL30BAHO B Kjaacce NSInvocation mpu cosmanumu
00beKTa, MHKATICYJINPYIOIIEero COO0IIeHre.

B Mac OS X 10.5 xomnauus Apple BHepuIa HOBBIIA, O0Jiee
GBICTPOIEICTBYIOINH MeXaHN3M IIePeCchbLIKU coobIeHuii. Eciaun
06BeKT peanusyer meroq -forwardingTargetForSelector:,
TO OH OyZeT BBI3BAH C CEJIEKTOPOM OTCYTCTBYIOIIETO METOMAA.
B urore moxkeT OLITH BO3BpallleH 00BEKT, KOTOPOMY U OyAeT
IOCTaBJIEHO COOOIIIeHUE.

ITomo6HO mra6mouy ¢acama, Takoil MeXaHHU3M HaMHOTO
yIpoIaeT aeJo. JI1o60i MeTo/, He BOCIPUHUMAEMbIN 00beK-
TOM, MOXKHO OBICTPO IepesaTh ero Aeseraty. Eciu ske Tpedyer-
cA JOTOJIHUTEIbHAA 00paboTKa 0 MJIM IOCJie BHI30Ba METOa
Iejerara, JOCTATOYHO Peayin30BaTh ee B IIepefaBaeMoOM METO-
Iie, a 3aTeM BBI3BATh METO/ JieJieraTa ABHBEIM 00pa3oM.

Ha sameTtKy

STOT HOBbI MEXaHN3M He NMOAAEPKMBAETCA HN B ABYX3TaNHOM MeXaHW3-
Me OTMNPABKM COOBLLEHNI, MPUMEHAIOLEMCA B AVHaMMYeckon 6rubnmno-
Teke GNU, HU B CTapbix BepCHAX AUHAMUYECKON BUONMOTEKM OT KoMMa-
Humn Apple. Ecnn Bbl Bce-Takm nosb3yeTecb UM, TO HENpPeMeHHO cHabauTe
ero pesepBHbIM KogoMm, ucnonb3ysa metop -forwardInvocation:.
A ecnu nonb3yeTecb NocnefHen Bepcuei JUHaMUYeCKon 6nbnnoTekn
oT komnaHum Apple nnn GNUStep ¢ HeyAa3BMMbIM LBOUYHBIM NPUKIaa-
HbIM nHTepdericom ABI, To MoXeTe 13BNIeUb AOMOSTHUTENIbHYIO BbIFOAY,
noBbICUB GbiCTpoaencTBMe Koga. B npotuBHOM cnyvae Baw kop 6yaet
BbINOSTHATLCA MEAJIEHHO, XOTA U OCTAHETCA BMNOJIHE PaboTOCNOCOOHBIM.

Mowuck KnaccoB

9 1int classCount =
10 objc_getClassList(NULL, 0);
11 Class *classList =
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12 calloc(classCount, sizeof(Class));
13 objc_getClassList(classList,

14 classCount);

15 for (int i=0 ; i<classCount ; i++)

16 {

17 [classes addobject:
18 NSStringFromClass(
19 classList[i])];
20 }

21 free(classList);
22 [classes sortUsingSelector:
23 : (@selector(compare:)];

Mpumep kopa 13 daiina classTree.m

Haiitu kaace Objective-C moxxkuO nByms cmocobamu. Ecou
M3BECTHO NMMdA KJacca, TO OJId ero IIOMCKa OOCTATOYHO BHI3BATH
dyurmuo NSClassFromString(). 9Ta QyHKIMA IPUHUMAET
CTPOKOBBIIT 00BEKT B KaUeCTBe CBOETO apryMeHTa 1 BO3BpaIliaeT
HMCKOMBIH KJIacc, B IPOTUBHOM cirydyae — 3HaueHue Ni 1, ecoim mog,
YKa3daHHbIM IMEHEM He 3apPEeTuCTPUPOBaH HU OAVH U3 KJIaCCOB.

Ecau :xe uma Kgacca HEU3BECTHO, TO IPUAETCA IPUOETHYTH
K Apyromy cimoco0y ero nmoucka. msa Tpebyroierocsa Kjaacca
OKa3bIBaeTCd HEN3BECTHBIM JIMIIb B OYE€Hb PEIKUX CAy4dYadX.
Taxk, ecaiu y Bac uMeeTcs MOAKJII0OUaeMasda MOAYJIbHASI apXUTEeK-
Typa, MOKeTe IIPeJOCTaBUTh IT0Jb30BATEJI0 BOSMOKHOCTD YKa-
3aTh 3arpy’KaeMble IaKeThl, a 3aTeM coOpaTh BMECTe BCe O[T~
KJIacChbl, IPOM3BOJHBIE OT KOHKPETHOTO KJacca, WM Ke Bce
KJIaCChI, COOTBETCTBYIOIIVE 3aJaHHOMY IIPOTOKOJY.

Ha sametKy

1N NpOBEpPKM KNacCOB Ha COOTBETCTBME MPOTOKONY LienecoobpasHo
MoMb30BaTbCsA AMHAMUYECKMMY GYHKLMAMU BMECTO OTMNPABKM COOBLIeHUs
+conformsToProtocol: 3tim Knaccam. Bo MHOMMX Knaccax ana nHuuma-
nr3aumn Mo TpeboBaHMIo CYyXKT cooblyeHne +initialize. U ecim ot
paBuUTb UM coobleHmne +conformsToProtocol :, To Ko NPOBEPKM Ha CO-
OTBETCTBYE MPOTOKOJTY BCE PABHO OyAET BbINOSHEH — [aXe eCiv KNacc He
UCMoNb3yeTcs.
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IIpu BeI3OBE (pyHKIUE objc_getClassList () Boseparraer-
Cs1 MACCUB KJIACCOB. OTa QYHKIUS IPUHNMAET B KAYECTBe CBO-
UX apryMEeHTOB [JBa YKa3aTeJisi: OGUH — HA MaCCUB, B KOTOPOM
BO3BPAIIAIOTCS UCKOMBIE KJIACCHI, a APYroil — Ha pasmep 6y-
depa. Eciiz BrI3BaTH €e ¢ mycThIM 3HaUeHUeM NULL B KaduecTBe
IIEPBOT0 apryMeHTa, OHA He BO3BPATHUT HU OLUH M3 KJIACCOB,
a TOJIBKO U3BECTUT 00 UX KOJMYECTBE.

TTosryumB 9TOT MacCUB, MOYKHO OPTaHN30BATh [IUKJINUYECKOe
obpalleHre K HeMy U IPOMHCIEKTUPOBATH KJjacchl. B mpume-
pe Koja, MIPUBELeHHOM B Hayajie 3TOr0 Pas/esia, BHIIOJHIAET-
Cs1 JINIIb COXPAaHeHMEe NMEeH KJIAaCCOB B OT/eJbHOM MacCUBe, Ie
OHU 3aTeM COPTUPYIOTCS I10 MOPAAKY. A B CIemyIolieM pasge-
Jie OyZieT IOKa3aHo, KaK U3BJIeUb NMeHa KJIACCOB U BBIBECTH HA
9KPaH IIepeMeHHbIe 9K3eMILIsIPa ¥ MeTOAbI KayKIoro Kjacca.

i moucKa KJaccoB, COOTBETCTBYIOINX KOHKDPETHOMY
MIPOTOKOJY, CJeAyeT BhI3BaTh (QyHKIMIO class_conforms-
ToProtocol(). 9ra PyHKIMSA COOOIaeT, COOTBETCTBYET JIU
KJIacC 3aJJaHHOMY IPOTOKOJIy. Ec/iu Kiiacc cooTBeTCTBYeT Ipo-
TOKOJIY, TO €70 MOYKHO JOOABUTH B CIIMCOK 3arpysKaeMbIX IO~
KJII0YaeMbIX MOZYJIeH.

MHCHEKTMpOBaHMEKHaCCOB

26 const char *name = [className UTF8String];
27 printf("%s\n\tIvars:\n", name);

28 Class cls = NSClassFromstring(className) ;
29 unsigned int ivarcCount;

30 1Ivar *ivars =

31 class_copyIvarList(cls, &ivarCount);

32 for (unsigned int i=0 ; i<ivarCount ; i++)
33 {

34 printf("\t\t%s\n", ivar_getName(ivars[i]));
35

36 free(ivars);

37 unsigned int methodCount;

38 Method *methods =
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39 class_copyMethodList(cls, &methodCount);

40 printf("%s\n\tMethods:\n", name);

41 for (unsigned int i=0 ; i<methodCount ; i++)
42 {

43 printf("\t\t%s\n",

44 sel_getName (method_getName(methods[i])));
45 1}

Mpumep kopa 13 daiina classTree.m

ITonyuuB yKasaTeab Ha KJacC B pe3yJbTaTe MePeUnCIeH s
BCEX KJIACCOB, OTIIPABKY COOOIIEHNA -C1ass 06'beKTy WX BbI-
3oBa Qpyuxmuu NSClassFromString(), MOXKHO OPraHM30BaTh
ero MHCIEeKTUPOBaHMe. B CTPYKType KJIacCOB COMEPIKUTCS He-
MaJIo CBeIeHMI 0 HUX, 1 BCE 9TU CBEJEHUA JOCTYIIHBI AJIs IIPO-
rpammupylomux Ha Objective-C.

B npexHux quHaMudecKux onbamorexax tui C1ass ompe-
IeJAJICS B BUAE YKa3aTelsd Ha CTPYKTYPY € IIOMOIIBIO BhIpA-
sxenus typedef struct objc_class *Class B zarosoBounom
(aitme. A B Goslee COBpeMeHHBIX cucTeMax TUIl C1ass ABIAeT-
cs HeIIPO3pPauHbIM, TOTa KaK B3auMOAefiCTBUE C HUM IIPEe/II0-
JlaraeTcs C IMIOMOIITBIO I[eJIOTO PALA OTKPBITHIX MYHKIHM. OTO
IaeT BO3MOYKHOCTD JIJIA IIOCTEIIEHHO PA3BUTUS JBOUUHOTO IIPHU-
kJaaguoro untepdeiica ABI. [[ya Toro 4To6bI UBMEHUTH PACIIO-
JIO’KEeHUE CTPYKTYPHI KJIacca, Teepb JOCTATOYHO BHECTH COOT-
BETCTBYIOIIIVIE€ MU3BMEHEHNUA B KOMIMJIATOP ¥ IMHAMUYECKYIO 01~
6JINOTEKY, He 3aTparmBas BeCh OCTAJbLHOMN KOJ.

B npumepe xozma us daiia classTree.m, npuBeIeHHOM
B HauaJie 9TOTO pasjea, Ha 9KPaH BLIBOJATCS IIePeMeHHBIe 9K-
3eMILISIPa U METOJbI M3 BCeX KJACCOB, JOCTYIIHBIX B CHCTEME.
Ho, momMumo aTHX cBeJeHNUI1 0 KjIaccax, JOCTYITHO HEMAJIO APY-
TUX MeTaJaHHBIX, B TOM YKCJI€ THUI IePEMEHHBIX 9K3EMILIAPA
U UX CMeIlleHNUe OTHOCUTEJIHHO Havuajla PACIIOJIOKEeHUI 00beK-
Ta B IaMATH.

Bce aTH cBeieHN S 0 KJIacCaxX MCIIOIB3YIOTCA B PEATN3aIlNY Me-
xaauama KVC. Kak ToJbKO OyZeT yCTaHOBJIEHO 3HAUEHIE KJII0-
va, a MexaHuaM KVC mosyuuT pasperiesnne Ha IPAMOI JOCTYII



K IepeMeHHBIM 9K3eMILIAPa, OH IOIbITAaeTCA CHAYaIa HAlTH I1e-
PEMEeHHYIO0 9K3eMILIAPAa, COBIAJAIOIIYIO C 3aJaHHBIM MMEHEM,
a 3aTeM OIIPeeJINTh ee TUIl U TPeOyeTcs JIU PaclIakoBaTh COOT-
BETCTBYIOIIUH 00BbeKT. Yl HaKOHeIl, 5TOT MeXaHU3M J00ABUT CMe-
IeHre IIePeMeHHON SK3eMILIApa K YKasaTeJ o Ha O0LEeKT 1 3a-
TeM BBIIIOJIHUT IIPHCBAaVBaHNE 110 IIOJIYYCHHOMY B UTOTE aJpecy.

Ananoruuusie JefCTBUSA BHINOJHAKTCA IO OTHOIIEHUIO
K MeToJaM JOCTyIla. T METOIbl XPAHAT CBOU NMeHAa, THUIILI
u yxkasarean. Ocoboe 3HAUEHNE UMEIOT CBeJeHUs O TUIe Me-
TOJa, MOCKOJbKY OHU II03BOJISIOT C(h)OPMUPOBATEL (PpEeiiM BhI-
30Ba MeToJa u3 Apyroro kKozxa. IIpoBepsis TUIILI METOLOB J0-
cryna, mexaunusm KVC MoskeT cHauaja IPUBECTU TUI YKa-
3aTejis HA MeTOoJ K HY)KHOMY THUIIY, a 3aTeM BbLI3BATh €ro,
YCTAHOBUB UJIH MOJYUYUB OTAEJIbHOE CBOMCTBO.

B 6oJsiee coBpeMeHHBIX JUHAMUUYECKUX OMOJIMOTEKAaX TaK-
JKe MOCTYIIHBI AJIA COXPAaHEeHUSA MeTaJaHHble 00bIBISAEMBIX
cBoiicTB. IIpakTHUYeCcKH BCe, UTO COOOIaeTCsA O KIacce, MOMKET
OBITh IPOUHCIIEKTHPOBAHO B pe3yJjbTaTe BbI30Ba JUHAMUUE-
ckuxX QyHKIUi. EfuHCTBEeHHOE, Yero Heab3sA clejiaTb, — JTO
M3BJIeYb NCXOAHBIN KO/ OTJeJIbHBIX METOLOB.

Co3paHne HOBbIX KNTacCcoB

#include < objc/runtime.h>

2
3
4 +id fakeDealloc(id self, SEL _cmd, ...)

5 {

6 NSLog(@"%@ sent a dealloc message", self);
7 1

8

9

void makeIndestructible(id obj)
10 {
11 Class new =
12 objc_allocateClassPair(obj->isa, "Fake", 0);
13 class_addvethod(new, @selector(dealloc),
14 fakebealloc, "v@:");
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15 objc_registerclassPair(new);
16 obj->isa = new;
17 3}

Mpumep koga 13 dparina newClass.m

Bo BpeMsA BBITOJIHEHUS KJIACCHI CO3LAIOTCA OUEHb PEIKO.
Tem He MeHee B JUHAMUYECKUX OMOJIMOTEKaX IIPEJOCTABIIAET-
cs1 HEMAaJIO BO3MOXKHOCTEH CZIeJIaTh 9TO B AUHAMUYECKOM HJIN
ONITUMUBUPOBAHHOM pe)KuMe. Pamee yiKe OBbLIO OTUACTU IIOKA-
3aHO0, KAKMM 06pasoM aTo ocylecTBiaseTcs B cpene Foundation.
MexaHn3M HAOJIIOLEHUS 38 3BHAUCHUIM 110 KJII0UYaM CO31aeT HO-
BBI€ KJIACCHI C IIeJIbI0 [IePeXBAThIBATEH BHIZOBBI METO/IOB JOCTYIIA.

Ho camoe riaBHOe, YTO IpU CO3TAHUM KJIACCOB BO BpeMs
BBINOJIHEHUS JEMOHCTPUPYETCS OAUH U3 OCHOBOIIOJIATAIOIIUX
npunnunoB Objective-C: KoMIuIATOp HE COBepPITaeT HUYETO
uyynecHoro. B koge C MOXKHO cesIaTh TO JKe caMoe, UTO U CPeJ-
crBamu Komnuiasitopa Objective-C. Pasymeercs, KOMIHIATOD
Objective-C cuenaeT 9T0 HAMHOTO JIyYIlle W IPOIIe, OITHMU3H-
POBaB KOHEUHBIH pedyabTaT. Eciu 661 9TO 6BLTIO HE TAK, TO IIPO-
Ky oT Objective-C 6b1s10 GBI HEMHOTO.

IIpomecc cosmaHusA HOBOrO KJjacca pasfeisieTcs Ha TPU
OoCHOBHBIX dTama. CHadajyia BBIZEJNsSETCA MaMATh OJIs Haphl
KJIACCOB, 3aTeM [J006aBIAIOTCSI METOJbI, IIepeMeHHbIe 9K3eM-
masipa, IPOTOKOJIBL U, HAKOHEI, Tapa KJIaCCOB PerUCTPUPYET-
cA cpeAcTBaMY JUHAMUYECKOI OMOJINOTEeKH .

Ha 3ametky

TepMuH NAapa Kaacco8 MoXeT NoKas3aTbCsA Ha NepBbli B3rNsA4 HE COBCEM
MOHATHbIM. HO cneplyeT nmeTb B BUAY, YTO Kaxabln knacc Objective-C
13 NCXOQHOrO KOAa MPOorpamMmmbl KOMNWUIMPYETCA B BUAE ABYX KJaccoB
BO BpeMs BbiNosiHeHUsl. OObEKT ABNAETCA IK3EMMISPOM Kiacca, a cam
KNacc — 3K3emnaapoM memaksidccd. MeTofbl 3K3eMnisipa npucoeam-
HAKTCA K Kaccy, a MeTofbl Knacca — K meTaknaccy. Korga e knaccy
oTnpaBnAeTcA coobLyeHne, MeTakIac CIYXMT 4fiA NoUcka MeToga, noa-
XOASALLEro ANns Bbl30Ba.
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Buigesnsisa naMaTh [ Haphl KJIAaCcCOB, HEOOXOAMMO IIPeLo-
CTaBUTH CYIEPKJIACC, UM HOBOI'O KJiacca M 00'beM IIPOCTPAaH-
cTBa, 400aBJIEMOro B KOHIlE CTPYKTYPHI KJjacca. Vms KJiac-
ca DOJIXKHO OBITH OZHO3HAUHBLIM. [IpuMep Kofa, IpUBEAEHHBIN
B HaYaJie 9TOTO pasjiea, OKaKeTcsi HepaboToCIIOCOOHBIM, €CIIT
BBIZBATH DYHKI[MIO ABAKIbI. OTO IMPEIATCTBHAE IPOIIe BCEro
000#1TH, COXpaHAA CUETUNK B CTATUUECKOI IIepeMeHHOM, NH-
KPEMEeHTHUPYSI ero BCAKUIN pas, KOrga CO3/4aeTcs HOBBII KJacc,
U IPUCOEIVHSSA €T0 K CUMBOJIBHOM CTPOKE C UMeHeM KJjacca.

HomosiHUTEIBHOE IPOCTPAHCTBO B KOHIIE KJIACCA MOYKET IIPU-
TOJUTHCS B TOM CJIy4ae, eCJIU CO3TAHVE KJIacca COUeTaeTCs C Ha-
cmpoiikoil yxasamens isa no adpecam. IsmeHsisi ykasaresb isa
Ha CYILECTBYIOIIUI KJIACC, MOYKHO J00aBJISTH METO/bI, HO HE IIe-
peMeHHBIe 9K3eMILIApa. Ho Beasb HOMOJHUTEIHHOE IPOCTPAH-
CTBO MOYKHO CO3AaTh U B KOHIIE CTPYKTYPHI KJIacca, COXPAHUB
IaHHbIE MMEHHO TaM. B pesysbTaTe BbI30Ba (PyHKIMU object_
getIndexedIvars() c Kjaccom B KauecTBe ee apryMeHTa BO3-
BpAIlaeTcs aJpec Hauajia PaCcIoIOMKeHN s 9TUX JaHHBIX.

OnucaHHBIMY BBIIIE PYHKIIMOHAIBHBIMY BO3MOYKHOCTIMU
YI00HO BOCIIOJIB30BATHCS [JISI PEATU3AUY IPYTUX 00 BEKTHBIX
mopeseii. I, HanpuMep, BOCIIOJB30BAJICSA UMM [Jis BHeApPe-
HUS IPOTOTUIIHBIX 00BEKTHO-OPUEHTUPOBAHHBIX S3BIKOBBIX
cpencts B Objective-C. 9To m03B0OMMIO JOOABIATE 3aMbIKAHUSA
K eIUHOMY O0'BeKTY, IPUMEHSA UX B KAUeCTBE METOOB.

JJ,o6a BJIeHNe nepemMeHHbIX 3K3emMmnnAapa

2 #include <objc/runtime.h>

@interface NSObject (Annotated)

- (NSString*)annotation;

- (void)setAnnotation: (NSString*)astring;
@end

static char key;

@implementation NSObject (Annotated)

10 - (NSString*)annotation

O oNOO VI W
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11 {

12 return objc_getAssociatedobject(self, &key);

13

14 - (void)setAnnotation: (NSString*)astring

15 {

16 objc_setAssociatedobject(self, &key, astring,
OBJC_ASSOCIATION_RETAIN) ;

17 3}

18 @end

19

20 1int main(void)

21 {

22 [NSAutoreleasePool new];

23 id obj = [NSDictionary new];

24 [obj setAnnotation: @"A note"];

25 NSLog(@"Annotation: %@", [obj annotation]);
26 return 0;

Mpumep Kofa 13 daiina associate.m

Hauwnnasa ¢ Bepcuu Mac OS X 10.6 B ruHaMuyecKoii 6u-
oamoreke Objective-C mpemocraBisieTcsas MeXaHu3M, II03BOJISA-
OIIUNA TPaKTUYEeCKU N00aBJIATHL HOBBIE IEpPEeMEHHBIE 9K3eM-
ILIsIpa B KJIACC BO BPEMs BBIMOJIHEeHUA. 151 COXpaHEeHUs acco-
UUAMUBHBLX CCbLIOK HA O0BEKTHI CIYKAT qBe QYHKIIUU. OTU
CCBLIKH ABJISAIOTCA YKA3ATEJIAMY Ha 00'bEKTHI, aCCOIIUUPYEMBbI-
MU C 00'bEeKTaMH IIOCJIe UX CO3TAHMI.

ITocne cosmanus o6beKTa HOOABIATH IIepeMeHHbIE DK3eM-
ILISPA HeJIb3s, IOCKOJIbKY €r0 PACIIOJNIOMKEHNE B TAMATH YoKe 3a-
(PUKCUPOBAHO, HO B KAYECTBE BHLIXO/IA U3 DTOTO IIOJIOMKEHUS MOK-
HO BOCIIOJIb30BAThCS aCCOIMATUBHBIMU CChLIKaMu. B mpumepe
Koa, IPUBeIeHHOM B HayaJje 3TOro paseia, B Kiaacce NSObject
C03IaeTcsd KaTeropus, JeMOHCTPUPYIOIA MOA00HYI0 BOZMOMK-
HOCTb. B 4aCTHOCTH, OHA IIO3BOJIAET CBSI3aTh CTPOKOBOE 3HAUE-
HUeE C JI00BIM 00'HEKTOM C IIOMOII[BIO ITaPbI METO/OB.
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B oTHOMEHNU QYHKIUN YCTAHOBKY U IIOJIYYEeHUS accoliyua-
TUBHBIX CCHIJIOK HEO0XOAMMO 00paTUTh BHUMAaHUE Ha IBe CJie-
nyrorine ocobenHoctu. IlepBas u3 HUX cBA3aHA C KJIIOUOM, KO-
TOPHIH JOJMKEH OBITH OJHO3HAUHBIM 3HAUEHWEM YKas3aTesd,
KOTOPOE He UCIIOJH3YeTCA B KAKOM-HUOY b NHOM KOJe AJIs 000-
3HAUEeHUA APYToi acCOMaTUBHON cChLIKU. [JjIg 9TOro mpoie
BCEr0 00'BbABUTH HEKOTOPYIO CTATUUECKYIO IEPEMEHHYIO B 3aT0-
JIOBOYHOM (haiiyie u 3aTeM BOCIIOJIHL30BATHCA €€ aAPECOM.

Bropasa ocobeHHOCTE CBsA3aHA C IPaBUJIaMHU aCCOIIUMPOBA-
HUA. ITU IPaBUJa OTPAKAIOT IPABUJIA, YCTAHOBJIEHHBIE JJIA
00'BbABISIEMBIX CBOMCTB. B TaHHOM ciiyuae TUHAMUYECKOM Ou-
OJIMOTEeKe MPENIUCHIBAETCA COXPAHUTEL O0BLEKT B HACTOAIIMI
MOMEHT 1" OCBOﬁOI[I/ITL €ero u3 maMdATHu B TOT MOMEHT, Korjga ero
moTpedyeTcs paspyIInThb.

AcconpaTuBHBIE CCBIIKK OKA3bIBAIOTCA IOJE3HBIMU B He-
CKOJIBKUX CJIy4YaaX, U 0co0eHHO mpu oraanke. Ecau cobiio-
IAIOTCsA IPaBUJIA COXPAHEHUA, TO ACCOIUUPYEMBIHA 0O0BEKT OY-
IeT OCBOOOXKIEH M3 MaMATHU IIPU OCBOOOKAEHUM CBI3AHHOTO
¢ HUM 00beKTa. ITO, B YACTHOCTHU, IO3BOJIAET BOCIOJIH30BATh-
cs1 OJIOKOM JJIsI BBIBOZA COOOIIEHNA 00 OCBOOOKIEHUN 00'bEK-
Ta U3 IaMATU, He BUJOU3MEHA CaM OCBOOOXKIaeMblii O0HEKT.
AcconuaTuBHbBIE CCBLIKY ITO3BOJIAIOT TAKKe IIPOBECTH 0e3 0Co-
60ro Tpya pasanyne MexXIy IByMs 00beKTaMu, 100aBUB IIPU-
MeuaHUe, YKa3bIBalollee, Iie UMEHHO OHU ObLIY CO3JaHEI, C 110~
MOIIIBIO KATeTOPUH, aHAJOTUUHOU TOM, UYTO JEMOHCTPUPYETCA
B paccMaTpuBaeMoM 3xech npumepe. CienyeT, ofHAKO, IMETH
B BUJZY, UTO aCCOIMATUBHBIE CCBLIKYM 00XONATCS TOBOJIBHO 10~
POro C TOYKHU 3pEeHUA HOTpeﬁJIﬁeMBIX BBIUNCJIUTEJIBHBIX PECyp-
coB. UpesmepHOe UX yHmOTpeOIeHNe B BEIXOJHOM KOJe CYIIe-
CTBEHHO 3aMe/JIAET €T0 BHIIIOJIHEHNE.
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