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BcerynurensHoeE CII0BO

C——— ‘ : NEASRNTR - - ; — g |

Ecnu Balll KoJulera CKaXkeT Bam “Most cynpyra ceroaHs nepex HoYblO U3rOTOBHT
aoma HeoObIuHy1o eny. He oObeanHMIIbCSA ¢ HAMU B MoeJaHUK?”, TO BaM B FOJIOBY,
BEPOSTHO, MPUAYT TPU MbIC/H: BaC MPUITIACKIIM HA YKKH; Balll KOJUlera iBHO MHO-
CTpaHeL; Hy, a MEPBbIM BallWM OLLyLUEeHHEM OyaeT 03a1aueHHOCTb.

Ecnu Bbl KOrna-nu6o usyyanu MHOCTPaHHBIH A3bIK, a 3aTeM npoboBany MoJb-
30BaThCS MM 3a NpeAeaMHu Y4eOHOMH aylUTOpUH, TO Bbl MOHUMAETE, YTO €CTh TPU
BELLM, KOTOpbIE HEOOXOAMMO 3HaTh: KAKMM 00pa30M CTPYKTYpPHUPOBaH U3y4aeMblii
A3bIK (€ro rpaMMaTHKy), KAKUMH CJIOBaMH 0003HAYaIOTCs BELLU, O KOTOPBIX Bbl XO-
TUTE paccKasaThb (CJIOBapb), a Takxke o0LIeNnpUHATbIE U 3P deKTUBHBIE CIOCOOBI ro-
BOPHTb O MOBCEHEBHBIX BeLIax (J1ekcuueckue o60poThl). Ha 3aHATUAX ClULLIKOM
4acTo yAeNseTCs BHUMaHHE TOJILKO MEPBBIM JBYM TEMaM, M MO3KE Bbl OOHAPYKH-
BA€TE, YTO HACTOSLLME HOCHTENIM H3YHaeMOro BaMH sI3blKa MPSAUYT YJbIOKY, MbITAsACh
MOHATH BaLLK 000POTHI.

B cnyuae si3bika nporpaMMupoBaHus Bce 0OCTOMT NOUTH Tak xe. BaM HeoOxoau-
MO MOHUMaTb OCHOBbI A3bIKA: SABNACTCSA OH AJITOPUTMHUUYECKUM, PyHKLHOHANBHBIM
1K 00BEKTHO-OPUEHTHPOBAaHHBIM, BaM Hy>KHO 3HaTh C/I0Baphb A3blKa: KaKUE CTPYK-
Typbl JaHHBIX, ONEPALMK U BO3MOXKHOCTH MPEJOCTABIAIOT A3bIK M €10 CTAHAAPTHbIE
6ubaroreku. Bam HeoOX0aHMO Takke 03HAKOMUTLCS C OOLLENPUHATHIMU U 3P dek-
THUBHBIMHM CMOCO0aMH CTPYKTYpHUpPOBaHUs Ballero koga. B kHHrax, mocBsileHHbIX
A3bIKaM MPOrpaMMHUPOBaHHs, YaCTO OCBELLAOTCS JIMLUb NIEpBbIE [Ba BONpoca, a 3¢-
(beKxTHBHbIE NpUEeMbl paboThI C A3BIKOM €CJIM U 00CYXKIAKTCA, TO JIMILb KpaiiHe
6erno. Bo3amMoxHO, A€o B TOM, YTO MUCaTh Ha MepBble JBE TEMbI FOpa3o MpoLue.
['/paMmaTHKa 1 c10Bapb — 3TO CBOWCTBA CaMoOro fA3blKa, TOraa kak cnocod ero uc-
MOJb30BaHHA XapaKTepHU3yeT CKOpee NoAeH, KOTOPbIE 3TUM SI3bIKOM MOJIb3YIOTCS.

Hanpumep, s3blk nporpammupoBatus Java — 00bEKTHO-OPHEHTUPOBAHHbIH
A3bIK ¢ €IMHUYHBIM HaclleJ0BaHUEM, NMOAACPKUBAIOILMI UMIIEpaTHBHBIA (OpHEH-
THUPOBAHHbIH Ha HHCTPYKLIMK) CTH/Ib TPOrPaMMHUPOBAHUS KaXkaoro Metoaa. Ero 6u-
OHMOTEKM OPMEHTHPOBaHbI Ha MOAACPXKKY rpadHyeckoro BbIBOAA, paboThl € CEThIO,
pacnpeie/ieHHbIX BbIYMCIEHUH M Oe3onacHocTH. OaHAaKO KaK MCMOJb30BaTh 3TOT
A3bIK HA MPAKTHKE HAUTYYLIUM oOpa3om?
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Hmeetca u npyroii acnekr. [IporpaMmel, B OTJIMYKE OT NPOU3HECEHHBIX MPEAJIO-
XEHUH, a Takoke OObIIMHCTBA KHUT U )KYPHAIIOB, CO BpeMeHeM MeHstoTcs. OObIuHO
HE0CTAaTOYHO CO3/1aTh KO, KOTOPbIi 3¢(eKTUBHO pabOTAET U JIETKO MOXET OBITh
NOHAT ApyruMH moabMH. HyXHo ewme 1 opraHu3oBarh 3TOT KO TakuM 00pa3om,
4TOOBI €10 MOXCHO ObLIO JIerko MoaudHLMpoBats. [IpakTuuecku ans moboii 3anaumn
T nmeeTcs ¢ AeCATOK BApMAHTOB HaMMCaHuUs pelatoulero ee koaa. M3 atoro pecsrka
CEMb OKaXXyTcCs 3aMmyTaHHbIMHU, HE3()(DEKTUBHBIMHU UM HEMOHATHBIMU JUISl YUTAIO-
wero ux yenoseka. Ho kakoii U3 ocraBlInXcs Tpex BapuaHTOB Oyaer Gosiee Bcero
MOXO0X Ha UCXOAHBIH TEKCT, KOTOPbIH NOTpedyeTcs B ClieAyOUIEM rofy MpH paspa-
00TKe HOBOW BEpCHM MporpaMmsl, pewatolleit 3agauy 7' ?

EcTb Macca KHHI, 1O KOTOPBIM MOXXHO HW3Yy4aTh MPaMMAaTHKY si3bIKa MpOrpaMMHu-
poBaHus Java, Bkntouas The Java™ Programming Language Apnoabaa (Arnold),
T'ocnunra (Gosling) u Xonmca (Holmes) unu The Java™ Language Specification
['ocnunra, Jxos (Joy), Ctuna (Steele), bpaua (Bracha) u baknu (Buckley) [25].
Hmeetcs Takske MHOXXECTBO KHHT, MOCBALIEHHbIX OMOnuoTekam u API, cBs3aHHBIM
C A3bIKOM MpOrpaMMHUpoOBaHUs Java.

OTa KHHUra nocpsuleHa Tperbeil TeMe: 3¢pGeKTUBHOMY HCMOJb30BAHUIO A3bIKa
Java. JIxowya bnox nposen Heckonbko et B Sun Microsystems, 3aHUMasCh pac-
IIMPEHHEM, pealn3allieil 1 MPUMEHEHUEM s3blKa MPOrpaMMHUpOBaHus Java; oH
TaKXke Mpoyesl OrpOMHOE KOJHYECTBO UCXOAHBIX TEKCTOB, HANMCAHHBIX MHOTUMH
NporpaMMHCTaMH, B TOM 4Mciie MHOIA. [IpHBest CBOM 3HAHHUS U OMBIT B CUCTEMY, OH
AaeT OTJIMYHBIE COBETHI O TOM, KAKMM 00pa3oM CTPYKTypHpOBaTh KO, YTOOBI OH 3¢-
¢dexTuBHO padoras, ObUT MOHATEH APYTUM MPOrpaMMKCTaM, YTOObl NoCheayoLIne
€ro U3MEHEHHs W YCOBEPLUEHCTBOBAHHS JIOCTABJISIIM KaK MOXKHO MEHbLIE XJIOMOT
AaXke N0 BO3MOXKHOCTH YTOOB! BalLM NPOrpaMMBbl OBLH K TOMY K€ 3/IEFraHTHBIMU H
KpacHBbIMH.

I'an JI. Cmun-maaowuni (Guy L. Steele Jr.)
bepnunemon, Maccavycemc
Anpens 2001



IIpenucnoBue

Hpennc.uonne K TPETbEMY H3JaHHIO

B 1997 rony, koraa s3bik Java Obut euie HOBUHKOM, otewl Java, [keiiMc [ocnuHr
(James Gosling), onucan ero kak “BecbMa NPOCTOi A3bIK AJISI CHHUX BOPOTHHYKOB”
[14]. ITpumepHo B 1O xe Bpemst oreny C++, Besipue Crpayctpyn (Bjarne Stroustrup),
onucan C++ Kak “MynbsTUnapaIurMeHHbIH 361K, KOTOPbIH “CO3HATENBHO CAE/IaH OT-
JIMYHBIM OT 513bIKOB, CO3AHHBIX AN MOAACPXKKH €AMHOTO criocoba HanmucaHus npo-
rpamm” [47]. Kacasich s3bika nporpammupoBanus Java, CtpaycTpyn npeaynpeau:

Bonblas yacTe OTHOCHTENLHOH NMPOCTOTHI A3bIKA NMPOrpaMMHpOBaHUs Ja-
va — Kak B 0OJIbIIMHCTBE HOBBIX SI3BIKOB — OTYACTH HIUTIO3HUS, @ OTHYACTH
pe3yabTrar ero He3asepiueHHOCTH. Co BpeMeHeM pa3Mepbl U CIOXKHOCTh Java
3HaYUTENBHO BBIPACTYT. Ero pa3mep yaBouTcs MM YTPOUTCS, KakK yBEAHYUTCS
M KOJIM4ECTBO 3aBUCALLUMX OT peajn3aliyi pacliupeHuit uinu oudnuorek [46].

Ceituac, aBaauaTh JIET CMyCTA, MOXKHO cKa3aTb, 4To M [ocauur, u CtpaycTpyn
Ob111 npaBbl. Java Tenepb 60AbIION M CI0XKHBIH A3bIK MPOrpaMMHUPOBaHHS C MHO-
’KEeCTBOM abCTpaKLMii U1 MHOXKECTBA BELLEH — OT MapaiiesIbHOro BbIMOJIHEHHS 10
uTepauuii ¥ NpeACTaBAEHHUS AaThl U BPEMEHH.

MHe Bce ewe HpaBuTcs Java, XOTst MOH MBI HECKOJIBLKO OCTbUI C €r0 POCTOM.
YuuTbIBas yBEJMUEHHE pa3Mepa U CII0XKHOCTH A3blKa, Bce Oosiee BaXKHOMH ABNSETCS
HEeOOXOAMMOCTb PYKOBOJCTBA MO 3TOMY S3bIKy NPOrpaMMHPOBaHUs, OXBaThIBalO-
ILEro HauTyulliue COBPEMEHHbIE MPAKTUKH €ro NpUuMeHeHus. B TpeTbeM uzgaHuu
AAHHOW KHUTH 5 cAenan Bce, YToObl MPELOCTaBUTh BaM HMEHHO TaKoe PyKOBOA-
cTBO. Sl HagelOCh, YTO 3TO U3JAHKE, OCTABAsICh BEPHBIM YXY MEPBbIX ABYX W3JaHHH,
YIOBJIETBOPUT BCEM BaLLUM MOTPEOHOCTSIM.

Can-Xoce, Kanugpoprus
Hosbpy 2017

P.S. Bb11o OBl ynylieHHeM He yMOMSHYTb O MepeaoBOi NMpPaKTUKE, KOTOpasi HbIHE
OTHHUMAET U3PAHOE KOJUYECTBO Moero BpeMeHH. C MOMEHTa pOXKAEHUs HalleH 00-
nactu B 1950-€ roasl Mbl, MPOrpaMMHCTBI, CBOOOAHO OOMEHHUBAUCH U MEpenpo-
exTHpoBanu APl apyr npyra. Ota npakTuka MMena U UMEET pellalouiee 3HaYEHHE



16 NIPEJHCJIOBHE

JJ1s1 OLICTPBIX YCMEXOB KOMIMBIOTEPHBIX TEXHOJOTHIA. Sl akTHMBHO paboTato Ans Toro,
4To0ObI COXpaHUTB 3Ty cBOOOLY M Aanee [9], W npU3bIBalO Bac MPUCOEAMHUTHCS KO
mHe. Ecnm Mbl coxpanum npaso nosropHo# peanusauun APl apyr apyra, sto 6yaer
MMETH peLIaloLIEe 3HAYCHHUE 111 JalIbHENLLIErO 300pOBbs BCEH HaLLEH OTpaciu.

IlpeancioBue KO BTOPOMY H3AaAHHIO

C 1ex nop kak s Hanuca neppoe u3gaHue 3toit kiuru B 2001 rony, B niarpopme
Java npou3oL10 MHOrO M3MEHEHHH, U S peLLIK, YTO HacTana rnopa HarmucaTh BTO-
poe u3nanue. Hanbonee 3HaUMMbIMU U3MEHEHHUSAMU CTanM nobaBieHue 0000LeH-
HbIX THIOB, THIOB MEPEYHCIEHHH, KOMMEHTapHUEB, aBTOMaTHUYECKOH WHKAMCYsLUHH,
LIMKJIOB No AnMana3oHy B Java 5. HoswectBoM cTano nobasneHue HoBoid 6ubanore-
KM java.util.concurrent, Taioke nossuslueiics B Java 5. MHe nose3no, 4to
BMecTe ¢ ['mnanom Bpaueii s cMor Bo3riaBuTh KOMaHy, pa3pabarbiBaBLlyIO HOBbIE
BO3MOXXHOCTH s13bIKa. MHe Taloke noBe3no paboTaTh B KOMaHI€E, pa3pabaTbiBaBLUE
6u1bnnoTeKy napaaienbHbIX BblYMCIeHHH 1 Bo3rnasnsemoii Jlyrom Jlu (Doug Lea).

Jpyrum 3HaYMTENbHBIM U3MEHEHHEM NIaT(OpMbl CTaNO €€ OCHALUEHHUE COBpe-
MEHHBIMH HHTErPUPOBaHHBIMHU CpeiaMH pa3paboTku, Takumu kak Eclipse, Intelli
IDEA u NetBeans, a Takxke HHCTpYMEHTaMH CTaTHYECKOrO aHalW3a, KakK, Hanpu-
mep, FindBugs. XoTs s 1 He npuHKMan B 3TOM y4yacTHsi, HO CMOT W3BJ€4b AN cebst
OrPOMHYIO BBIFOZly M Y3HaJl, KaK BC€ 3TH WHCTPYMEHTbI BIIMSIIOT Ha OMbIT pa3paboT-
KH Ha f3blKe MporpaMMupoBaHus Java.

B 2004 roay s nepewen u3 Sun B Google, ogHako npoponkan NpUHMMAaTh yyac-
THE B pazpaboTke ruiatrgopmel Java B TeUeHHE NOCIEAHUX YEThIpEX JeT, paboTas
B 06aacTu APl ans napannenbHbIX BBIYMCACHUH M KOJUTEKUMHA, NCMOb3YS OHCH!
Google u Java Community Process. 5l Takxxe umen yqoBoibCTBUE UCTONb30BATH
nnardpopmy Java ans pazpaboTku OUONHOTEK /1 BHYTPEHHErO HCMONb30BaHUs B
Google. Tenepsb 51 3Hat0, YTO YYBCTBYIOT MOJIb30BATEH.

Koraa B 2001 roay s nucan nepoe U3gaHHe KHUTH, MOE OCHOBHOM LiebIO
ObLIO NOACTUTHCS MOHUM OMBITOM C YHUTATENSAMH, YTOObI OHH MOIIH NMOBTOPHUTbL MOH
ycnexu u u3bdexarb MOMX Heyaad. HoBblit MaTepuan npoaoskaeT TpaauLHIO Hc-
NoJIb30BaHHsI peaibHbIX NPUMEPOB U3 OMOnnoTek nnardopmsl Java.

Ycnex nepBoii peJakLMH NpeB3oLLes BCE MOU 0XXKHAAaHUs, U, OCBELLAs HOBbIH Ma-
Tepuall, s cAaenal BCE BOZMOXKHOE, YTOObI COXPaHUTh AyX NPEblAyLUIEr0o H3AaHHS.
H30exatb yBenMYEHHUs] KHUTH OblJ10 HEBO3MOXHO — M Tenepb B Hell BMecTo 57 yxke
78 paznenos. U s He npocTo 106aBua 23 HOBBIX pa3aena, a TIATeIbHO nepepabdoTan
MCXOIHOE M3/1aHHE, B TOM YHCIIE YAAIHB HEKOTOPBIE CTABILUME HEAKTYaIbHbIMU pa3-
aenbl. B npuiokeHHH Bbl MOXKETE YBHIETb, KAK COOTHOCATCS MaTtepualbl JaHHOTO
M3[aHUs C MaTEPHAIOM NEPBOTO U3JaHHU.
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B npeancnoBun k NEpBOMy M3AaHMIO S MMCAJ, YTO A3bIK MPOrpaMMHUPOBAHMS
Java u ero 6MbnMOTEKH OUYEHb CMIOCOOCTBYIOT KAYECTBY U NMPOU3BOAMTEILHOCTH
Tpyaa U 4To paboTaTh ¢ HUMM — OZIHO YJ0BOJIbCTBHE. U3MeHeHus B Bepcusx 5 1 6
caenanu ux ewe ny4ute. Ceivyac nnargpopma Java ropazno 6osnblie v CoXHee, YeM
B 2001 rony, HO, MO3HAKOMUBILKCH C €€ MPOEKTHLIMU LIA0JOHAMH U HIHOMAaMH, UC-
NoNb3YIOLUUMH HOBbIE BO3MOXKHOCTH, Bbl YJIy4LIWTE CBOU MPOrPaMMbl H YIIPOCTUTE
CBOIO %H3Hb. Haperoch, 4To 3To U3aaHWe nepeaacT BaM MO 3HTY3Ha3M U MOMOXET
6onee 3¢dekTUBHO U ¢ 6ONbLIMM YIOBONBCTBHEM HCNOJB30BaTh MiaThopmy U ee
HOBbIE€ BO3MOXXHOCTH.

Can-Xoce, Kanugopnus
Anpens 2008

l'lpeunc.rlomle K NepBOMY H31aHHIO

B 1996 roay s HanpaBuics Ha 3anaj paboratbh B komnaHuu JavaSoft (kak oHa
TOrJa Ha3blBaJach), MOCKOJIBKY JUIsl MEHs OBLIO OYEBHIHO, YTO HMEHHO TaM NPOMC-
XOJAT raBHble coObITUS. Ha MpoTshikeHUM naTH et s paboTtan apXxUTeKTopom Ou-
onuotek ans naardopmsl Java. S npoekTHpoBal, peanu3oBbIBaNl U CONPOBOX A
MHOXXECTBO OHONHOTEK, a TaloKe AaBasl KOHCY/IBTAlMH M0 MHOTHUM ApYyrum Gubiuo-
TekaM. PykoBoaWTb 3TUMHU 6M6IHOTEKAMH B XOJ€ CTAHOBIEHHS NNAaTHOPMBI A3bIKA
Java — Takas BO3MOXXHOCTb BbINaaeT TOJLKO pa3 B xu3HU. He Oynet npeysennye-
HHUEM CKa3aTh, YTO 1 UME YeCTb paboTaTb C HEKOTOPbIMH BEJTMKHMU MPOTrpaMMHC-
TaMH Hallero nokosieHus. B npouecce paboTsl s y3Hau 0 A3bIKe MPOrpaMMHPOBAHHS
Java oueHb MHOrO€: 4TO XOpOoLUO paboTAaET, a YTO — HET U KaK MONb30BaThCs A3bl-
KOM W ero 6ubnuorekamu Ans nonydyeHus Haudonee 3hheKTHBHOIO pesysibrara.

OTa KHMra SBASETCS MONBITKOW MOAETUTHCS C BAMH MOMM OMBITOM, YTOObI BbI
MOTJIH MOBTOPHTb MOU YCNEXH H M30€XaTh MOUX OUOOK. PopMar KHUIH s 103a-
uMcTBoBaN u3 kHuru Ckorra Meiiepca (Scott Meyers) Effective C++ [33], cocTos-
LWEH U3 pa3AenoB, KaX/blii U3 KOTOPBIX MOCBSLIEH OJHOMY KOHKPETHOMY MpaBuiy,
MO3BONAIOLIEMY YJIYYIUMTb MporpaMMbl U npoekthl. Takok ¢popmar kaxkeTcst MHe
HeoObIYaiHO 3P PEKTHBHBIM, U, HAZICIOCh, BAM OH TAKXKE MOHPABUTCSI.

Bo MHOrux ciydasx s MIMIOCTPUPYIO pa3febl pealbHbIMU pUMepaMu 13 Ou-
Onuotek naargopmel Java. [0BOps, UTO HEUTO MOXKHO cleNaTh Jyyiue, sl CTaparoCh
NPHUBECTH UCXOAHBIA TEKCT, KOTOPBIA 5 MUCAN caM, OIHAKO MHOrAa 1 OGpan pa3spa-
OoTkH MOHX koter. [TpHHOLY MOM HCKPEHHHE U3BUHEHHS, €CIIH, HECMOTPS Ha BCe
CTapaHus, s Koro-1160 npu 3Tom obuaen. OTpuuaTenbHbIe IPUMEPDI MPUBEAEHBI
HE [U1s1 TOrO, YTOOBI KOrO-TO OMOPOYHTD, @ B COOTBETCTBUH C lyXOM COTpYAHHYEC-
TBa, 4TOObI BCE MBI MOTJIH W3BJIEYb MOJIb3Y W3 OMbBITA TEX, KTO MPOLLEN 3TOT MyTh
paHee.
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XoTs 3Ta KHUra NpeaHa3HaueHa He TOJIbKO J/14 NIoAeH, 3aHUMalOLLMXCs pa3pa-
OOTKO¥ MOBTOPHO MCMO/b3YEMbIX KOMIIOHEHTOB, OHA HEW30EXKHO OTpaXKaeT MO
OMBIT B HANMCAHWHU TAKOBBIX, HAKOTUIEHHBIH 33 NOC/IEAHUE ABA AeCATUIETHA. S npu-
BBIK yMaTb B TepMHUHAX MHTepdEicoB NpUkIagHoro nporpammupoBanus (API) u
npejajiarai BaM NocTynaTh Tak xke. Jlaxe eciau Bbl He 3aHMMaeTeCh pa3paboTkoii
MOBTOPHO WCMOJIb3YEMBIX KOMIIOHEHTOB, MbILLIIEHHE B COOTBETCTBYIOLUMX TEPMH-
HaX MOJXET MOBbICUTh Ka4ecTBO pa3pabaTbiBaeMbIX BamH nporpaMM. bonee Toro,
HEpPEIKO CllyyaeTcs MUCaTh MHOTOKPATHO MCMOJb3yeMble KOMITOHEHTbI, 1aXKe He No-
Jo3peBast 00 3TOM: Bbl HAMUCAIM YTO-TO MOJIE3HOE, MOAEIUIMCH CBOUM pe3ybTa-
TOM C NpPHUATENEM, U BCKOPE OKa3bIBAE€TCS, YTO Y BalIEro KOAA YK€ € MON0KHHbI
nonb3oBareneid. C 3T0ro MOMEHTa Bbl JIMLIAETECH BO3MOXHOCTH CBOOOJHO MEHSTD
310T API 1 Gnarogapurte camu cedsi 3a yCHIMS, KOTOpbIE MOTPATHIIM Ha €ro NnepBo-
HauanbHYIO pa3paboTKy M KOTOpbIE MO3BOIMIIM MOJYYHUTh KAUeCTBEHHbIH MPOAYKT.

Moe ocoboe BHHMaHuUe K pa3paboTke APl MoxeT noka3zaTbcs HECKOJILKO Mpo-
TUBOECTECTBEHHBIM A SIPbIX MPUBEPXKEHLEB HOBBIX 00JErYeHHbIX METOAMK pa3-
paboTKK NporpaMMHOro obecrneyeHus, Takux Kak “IxkcmpemanvHoe npocpammu-
posanue” [2]. B 3Tux Metoaukax ocoboe 3Haue€HHE NPUAECTCS HAMKUCAHUIO CaMoi
NpOCTOW MpOrpaMMBbl, Kakast TOJIbKO CMOXET paboTtats. Eciu Bbl nonb3yerech ofHOIM
U3 TaKMX METOJHMK, TO BCKOpe oOHapyxuTe, 4To 0co0oe BHUMaHHE K pa3paboTke
API BepHeTcs cTopuuel npy nocnenyolemM pegpakmopunze nporpammbl. OCHOB-
HOIi 3aJjaueii pedakTopuHra siBnseTcsl yCOBEpILIEHCTBOBAHUE CUCTEMHOM CTPYKTYpBI,
a TaKKe MCKIIoYeHHe 1yOaMpoBaHHs Koa. DTOH LiesM HEBO3MOXKHO JOCTHYb, €CIIH
Y CUCTEMHBIX KOMITOHEHTOB HET XOPOLLO MPOAYMAHHOIO W cnpoeKkTUpoBaHHOro API.

Hu oauH 43bIK He uaeaneH, HO HEKOTOPbIE U3 HUX BEJIUKOJIENHBI. S 0OHapyxun,
4TO SI3bIK NpOrpaMMHpOBaHHUs Java U ero OMOIMOTEKH B OTPOMHOM CTEMEHHU CMo-
cOOCTBYIOT MOBBILIEHUIO KaYeCTBA U MPOU3BOJAUTENBHOCTH TPyJa M YTO paboTarh
¢ HUMU — OJHO ynoBonbcTBHE. Hagerocs, 3Ta KHUra cMOXeT nepeaarb BaM Mou
SHTY3Ma3M H cieaeT Baiy paboty ¢ s3bikoM Java Gonee 3¢ ¢eKTUBHOIM 1 NPUATHOM.

Kynepmuno, Kanugoprusa
Anpenv 2001
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BJlal'OIlapHOCTlfl K TPETbEMY H3AaHHIO

H Onaronapro uuTareneii MEPBbIX ABYX W3JaHHUMH 3a HX BOCTOPXKEHHbIA MpHem
3TOH KHUIM W NPUHATHE €€ UIEH B CBOU CEpaLa, a TakKe 3a OT3bIBbI O TOM, Kakoe
MONOXMTENbHOE BJMSHHUE OHA OKa3ana Ha HUX U MX paborty. S Gnaropapio Tex npe-
nojaBaTesei, KOTOpblE HCMOAb30BAJIH 3TY KHUTY B CBOMX YUeOHBIX Kypcax, a Taloke
TEe KOMaH[bl MPOrpaMMHUCTOB, KOTOPbIE MPHHSIIH €€ KaK PyKOBOJACTBO B MOBCEAHEB-
HOii pabore.

S 6naroaapio Bcro komaHay Addison-Wesley u Pearson 3a MX 0T3bIBUMBOCTb,
npodeccuoHanu3M M tepneHue. B mobbix ycnosusx moii pepakrop I'per [leHu
(Greg Doench) ocraBancs uaeanbHbIM pe1aKTOPOM W UCTHHHBIM DKEHTIBMEHOM.
Botock, uTo y Hero npubaBUIOCH CEAMH B pe3ynbTaTe paboThl HajA 3TOM KHUIOM,
M CMUPEHHO Mpouly y Hero 3a 3T1o npoiueHus. Menemkep npoekra xynu Haunp
(Julie Nahil) u penakrop npoekra Jlana Buncon (Dana Wilson) npeg3ouuin Bce MoM
OXKMJAHHS M HAJIOXK/Ibl: BCETa MPUJIEHKHBI, ONEPaTHBHBI, OPraHW30BaHHbBI U APYXKEC-
KM HacTpoeHbl — kak U peaakrop Kum Bumncerr (Kim Wimpsett).

51 BHOBb NMOJTYyYMA NyHLIYIO KOMAHAY PELEEH3EHTOB, KaKylO TOJbKO MOXKHO BOOO-
pa3uTb, U 1 HICKpeHHe OaroaapeH KaxaoMy M3 HMX. BoT cocTaB ocHOBHOM rpynmbl,
KOoTOpasi noapo6HO npoaHanu3Hposana kaxayto rmary: Cunam baox (Cindy Bloch),
Bpaitan Kepuurau (Brian Kernighan), Kesun Byppunnuon (Kevin Bourrillion),
Ilxxo boy6up (Joe Bowbeer), Yuneam Yapmxkun (William Chargin), xo apcu
(Joe Darcy), bpaiian ['étu (Brian Goetz), Tum Xennopas (Tim Halloran), Ctioapt
Mapkc (Stuart Marks), Tum Ieiiepnc (Tim Peierls) n Momuku LWn6ara (Yoshiki
Shibata). KpoMe Toro, cBoii BK1aa BHECIH TaKWe peLleH3eHTbI, kKak Mapkyc bunb
(Marcus Biel), Ian baox (Dan Bloch), ber Borroc (Beth Bottos), Maptun byx-
xonbl, (Martin Buchholz), Maiixn laliamonn (Michael Diamond), Yapau ['sppon
(Charlie Garrod), Tom XoyTtrH (Tom Hawtin), lyr JIu (Doug Lea), Anekceii LLin-
nunés (Aleksey Shipilév), Jly Baccepman (Lou Wasserman) u ITutep BaiinGeprep
(Peter Weinberger). x oT3b1BbI COiepKaJIi MHOTOUHCJIEHHBIE NPEJIOKEHUS MO HC-
MpaB/IEHUIO MaTepHaa KHUIH, YTO MPUBEJIO K CYLIECTBEHHOMY YJyUIUIEHHIO KHUTH
U Cracsio MEeHs OT MHOXKECTBA 3aTPYAHEHHH.
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Ocobyto 6narogapHocTb 3acnyxunu Yuibsam Yapakun, lyr Jlu u Tum [efiepnc,
KOTOpbIE MOMOTrau B “o0kaTke” MHOrMX WAei B 3Tol KHUre. Yunbam, Jlyr u Tum
HEU3MEHHO LIEAPO AETUIMCH CBOMMH BPEMEHEM M 3HAHHUSAMM.

Haxkoneu, s 6aarogapto Moo xeHy, Cunau Brox, koTopas He ToNbko ¢ MOHUMa-
HHEM OTHOCHIIACh K MOEH 3aHATOCTH, HO M IOMOTaa BO BCEM — OT YTEHHUS YEPHO-
BMKOB A0 MOATMOTOBKH MPEAMETHOIO yKa3ares; CJ0BOM, BO BCEX TEX HEMPHUATHBIX
MenoYax, KOTopble HEM30€XKHO COMYTCTBYIOT N0OOMY 6O/BILIOMY NPOEKTY.

Buaronapﬂocnl KO BTOPpOMY H3AaHHKO

Sl 6naronapto yuTaTenei nepBoro U3JaHUs 3a UX BOCTOPIKEHHDIH NMpHEM ITOMH
KHUTW M NPUHATHE €€ MAei B CBOM CEpALA, a TAKOKE 3a OT3bIBbl O TOM, KaKkoe Mo-
NIOXKUTEJBHOE BIMSIHUE OHA OKa3ana Ha HUX W ux padory. 5l Gnaroaapto Tex npeno-
JaBateei, KOTopble UCMOJIb30BaIM 3Ty KHUI'Y B CBOMX YUeOHbIX Kypcax, a Takxke Te
KOMaH[Ibl MPOrpaMMHUCTOB, KOTOPbIE MPUHS/IN €€ KaK PyKOBOACTBO B NMOBCEAHEBHON
pabore.

51 6naropapio Bcto komanay Addison-Wesley 3a Hx 0T3bIB4MBOCTb, Mpodeccro-
Ha/M3M U TepneHure. B mobbix ycnoBusx moii penakrop I'per Jenu (Greg Doench)
OCTaBaJsCsl WACaNbHBIM PEAAKTOPOM U HCTHHHBIM JKEHTIbMEHOM. MeHenxkep npo-
exta JLxynn Hanns (Julie Nahil) Bcerna Gbina Takoid, kakoit jonxkeH ObITh MEHEA-
JEep NMPOEKTa: NMPUIEKHOM, ONEPaTUBHOM, OPraHM30BaHHOM W JPYKECKH HACTPOEH-
Holt — kak u peaaktop bap6apa Byn (Barbara Wood).

51 BHOBb MOJTYuMI JYYILYKO KOMaHIy PELIEH3EHTOB, KaKytO TONBKO MOXKHO BOOO-
pa3uTb, U 1 UCKpeHHe OnaronapeH KaxaoMy M3 HUX. BoT cocraB ocHOBHOM rpyn-
nbl, KOTOpas NoApoOHO npoaHaau3MpoBana kaxayto raasy: Jlekcu Byrep (Lexi
Baugher), Cunau bnox (Cindy Bloch), bet bortoc (Beth Bottos), [xo boyoup (Joe
Bowbeer), Bpaiian I'éTuy (Brian Goetz), Tum Xennopan (Tim Halloran), bpaiian
Kepuuran (Brian Kernighan), Po6 Kénurc6epr (Rob Konigsberg), Tum Iletiepac
(Tim Peierls), bunn IMad (Bill Pugh), Mowmku LlInGara (Yoshiki Shibata), Iurep
Crayr (Peter Stout), [Turep Baiin6eprep (Peter Weinberger) u ®pank Ennun (Frank
Yellin). Kpome Toro, cBoii Bk1aj BHEC/H Takue peueH3eHTbl, kak [1abno beansep
(Pablo Bellver), 13n Bnox (Dan Bloch), 131 bopHcteiin (Dan Bornstein), KeBun
Byppunnuon (Kevin Bourrillion), Maptun Byxxonsu (Martin Buchholz), o
Hapcu (Joe Darcy), Hun I'agptep (Neal Gafter), Jlopenc l'oncanssec (Laurence
Gonsalves), Aapon ['punxayc (Aaron Greenhouse), bappu Xaiiec (Barry Hayes),
[Tutep IxoHc (Peter Jones), Anxenuka Jlanxep (Angelika Langer), yr Ju
(Doug Lea), bo6 JIu (Bob Lee), [Ixepemu Maucon (Jeremy Manson), Tom Msit
(Tom May), Maiik Mak-Knocku (Mike McCloskey), Anapeii Tepewerko (Andriy
Tereshchenko) u INMon Tuma (Paul Tyma). MIx oT3biBbI conepkand MHOrOUMCAEHHbIE
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npeaIoKeHUs 1O UCTIPaBIEHHIO MaTepHala KHUMM, YTO MPUBEJIO K CYLUECTBEHHOMY
YYULLEHHIO KHHUTH M CMAaciio MEHsl OT MHOXECTBa 3aTpyAHeHHi. Bee ocTaBuinecs B
KHHUIe Orpexy — Ha MOEH COBECTH.

Ocobyto 6naroaapHocTs 3acnyxunu Iyr Jiu u Tum Ilekepac, kotopbie nomora-
v B “oOKaTke” MHOTHX HMae# B 3TOM kHure. Jlyr 1 TUM HEU3MEHHO LIEAPO AENU-
NHCb CBOMMH BPEMEHEM H 3HAHHUAMH.

51 6naronapto Moero meHemkepa B Google, [pabxy KpuiuHy (Prabha Krishna), 3a
€€ HEU3MEHHYIO NOJNEPXKKY U CONECHCTBHE.

Haxkoneu, s Gnaronapto Moto xeHy, CuHau bnox, koTopast He TONIbKO € MOHWUMa-
HHEM OTHOCHJIACh K MOEH 3aHATOCTH, HO M NOMOrana BO BCEM — OT YTEHHS YEPHO-
BMKOB /10 paboTsl ¢ Framemaker 1 noAroToBKM npeaMeTHOro yKa3areJs.

BiarogapHocTH K nepBoMy H31aHHIO

51 6naronapio INarpuka Yana (Patrick Chan) 3a npeanioxxeHne HanucaTb 3Ty KHU-
Ty ¥ 3a TO, YTO OH YBJIEK 3TOM UAeeH ynpasisioLLero peaakropa cepud Jinzy ®@pexa-
au (Lisa Friendly); Tuma JInnaxonsma (Tim Lindholm), Texnudeckoro penakropa
cepuu; a Taloke Maiika Xenapukcona (Mike Hendrickson), ucnonuurensHoro pe-
naktopa Addison-Wesley. 51 6naronapto Bac, JIuza, Tum u Maiik, 3a To, 4TO BbI NO-
MOIJIM MHE J0BECTH 3TOT MPOEKT 10 KOHLIA, 32 Ballli CBEPXUYEIOBEYECKOE TEPHIEHHE
1 HenokoJaeGUMyIo BEpY B TO, YTO OJHAXBI S HAMULLY 3Ty KHHUTY.

S 6naropapro Ixeitmca ['ocnuura (James Gosling) ¥ ero koMaHay 3a co3aaHue
TOro, 0 YeM 5 CMOT Hamucarh, a TakKe MHOTUX pa3paboTunkoB niuardpopmbl Java,
weawux no cronam JPxeiimca. B yacTHocTH, s Gnaropapio Moux koJuter no Sun
Java Platform Tools and Libraries Group 3a uaeu u noaaepxky. 3Ta KoMaHaa BKIIO-
yaet DHapto benHerra (Andrew Bennett), [xo apcu (Joe Darcy), Huna I'adre-
pa (Neal Gafter), Upuc I'apcuto (Iris Garcia), Koncrantnna Knaapko (Konstantin
Kladko), fIna JIuttna (Ian Little), Maiika Mak-Knocku (Mike McCloskey) u Mapka
Peittxonbaa (Mark Reinhold). JlomkeH ynoMsaHyTh Takoke ObIBILMX Y4IEHOB KOMaH-
abl — JI3enxya Jlu (Zhenghua Li), Bunna Maanokca (Bill Maddox) u HaBuuna
Canmxkusy (Naveen Sanjeeva).

51 6naroaapto Moero MeHekepa JHapto beHnera (Andrew Bennett) u aupekro-
pa Jlappu Abpamca (Larry Abrahams) 3a UX MONHYIO U aKTUBHYIO MOAIEPHKKY ITOTNO
npoekta. S 6naronapto Puua I'puna (Rich Green), Buue-npesuaenta Java Software,
3a CO371aHHe YCIOBUiA, B KOTOPBIX MH)XXEHEPbI MOTYT MBICIIUTh TBOPYECKH U MyOau-
KOBaTh CBOU pabOThl.

Cyabba noaapuna MHe Jy4LIylO KOMaHLy pPeLEH3EHTOB, O KAKOH TOJIBKO MOXHO
MeuTaThb, U s UCKpeHHe GarofiapeH BceM ee ujeHaM. BoT cocTaB 3Tol koMaHABI:
Ouapto bennert (Andrew Bennett), Cunau brox (Cindy Bloch), [Isn baox (Dan
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Bloch), ber borroc (Beth Bottos), Ixxo boyoup (Joe Bowbeer), 'naaa Bpaya (Gilad
Bracha), Mapu Kamnbon (Mary Campione), [xo Tapcu (Joe Darcy), {asua Dk-
xapar (David Eckhardt), [lxo @uannu (Joe Fialli), Jluza ®@pennnn (Lisa Friendly),
Jbxeiimc T'ocnuur (James Gosling), Iutep Xarrap (Peter Haggar), Iasua Xoamc
(David Holmes), bpaitan Kepuuran (Brian Kernighan), Koncrantun Knaasko
(Konstantin Kladko), dyr Ju (Doug Lea), [I3enxya Jlu (Zhenghua Li), Tum Jluna-
xonbM (Tim Lindholm), Maiik Mak-Knocku (Mike McCloskey), Tum [leitepsnc (Tim
Peierls), Mapk Peiinxonbn (Mark Reinhold), Ken Paccenn (Ken Russell), bunn
IllennoHn (Bill Shannon), [Tutep CrayT (Peter Stout), ®un Yaanep (Phil Wadler) u
ABa peLIEH3EHTa, OCTaBIIMXCS aHOHUMHbIMU. OHHU cAeJiald MHOrOUMC/IEHHbIE Mpej-
JIOXKEHUS, KOTOPBIE NPUBEJH K CYLIECTBEHHbIM YAYYILEHUSAM KHUIM W CMIAciv MEHs
OT MHOXKECTBA 3aTpyAHEHHii. Bce ocraBlurecs B KHUINe Orpexu — Ha MOei COBECTH.

MHorouucieHHble koanery kak u3 Sun, Tak U U3 Apyrux KOMNaHWH, NPUHUMAIH
YYacTHE B TEXHUUYECKHX 00CYKICHHUSX, YIyYIIMBLIMX KadyecTBO KHUrH. Cpeau npo-
4yux nonesHsle uaeu BHecau ben 'omec (Ben Gomes), Credden ['papyn (Steffen
Grarup), ITutep Keccnep (Peter Kessler), Puuapn Pona (Richard Roda), IxoH Poy3
(John Rose) u JIaeua Cryramup (David Stoutamire). Ocobyto GnarogapHocTh 3a-
cayxun lyr Jlu (Doug Lea), koTopblii noMoran B “o6kaTke” MHOrMX UAel B 3TOH
KHure. Jlyr HEU3MEHHO LIeApO AENUICS CBOUMHM BPEMEHEM U 3HAHUSIMHU.

S 6naropapto xynu duuukony (Julie Dinicola), Txekun Hycerr (Jacqui
Doucette), Maiika Xenapukcona (Mike Hendrickson), Xuzep Onbiunk (Heather
Olszyk), Tpeiicu Pacc (Tracy Russ) u Bcto koMaHay Addison-Wesley 3a ux noa-
JEPXKKy U npodeccHoHanusm. Jlaxe npy HEBEPOSTHO MIIOTHOM rpadrke OHU Bceraa
OCTaBaJIMCh NPYKENOOHBI U NOCTENPUAMHBI.

51 6naronapio I'ass Cruna (Guy Steele) 3a BeTynuTenbHoe ¢10BO K kHure. S nosb-
LEH, YTO OH peLK NPUHATH YYaCTHE B OTOM MPOEKTE.

Hakoneu, st Gnarogapto Moo sxeHy, Cuau biox, kotopas He ToNbKO ¢ MOHKUMa-
HHEM OTHOCHMJIACh K MOEH 3aHATOCTH, HO U MIOMOraa BO BCEM — OT YTEHHsl YepHO-
BMKOB 10 paboTs! ¢ Framemaker 1 noaroToBku npeamMeTHoro ykasarens.

Knaem Bamiux oTr3biBOB!

Bbl, ynTaTenb 3T0M KHUIM, M €CTh MAaBHbII €€ KpUTUK. Mbl LIEHUM Ballle MHEHHUE
M XOTHUM 3HaTb, YTO ObLIO CACNAHO HAMU MPABHIJILHO, YTO MOXHO ObIIO clleaTh
JlydlUe ¥ 4TO elle Bbl XOTeH Obl yBUAETh U3AaHHBIM HaMu. HaMm nHTepecHbI Mobble
BALLK 3aME€YaHUs B Halll aJipec.

MBb1 Xk eM BalIMX KOMMEHTapHEB U HafieeMcsl Ha HUX. Bbl MoXkeTe npucnate Ham
OGyMaXKHOE WJIH DNIEKTPOHHOE MUCHMO JIMO0 MPOCTO MOCETHTD Halll BeO-CailT 1 ocTa-
BUTb CBOW 3aMeuaHHus TaM. OlHUM CJIOBOM, JIFOOBIM YA0OHBIM /151 BAC CNocobom
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NaiiTe HaM 3HaTb, HPABUTCA JIM BaM 3Ta KHUIa, a TAIOKE BHICKAXXHUTE CBOE MHEHHE O
TOM, KaK c/ieJiaTb HallK KHUTY GoJiee MHTEPECHBIMU TS Bac.

OtnpaBnss NUCEMO WK COOOLLEHHE, HE 3a0yAbTe yKa3aTb Ha3BAaHUE KHUTH U €€
aBTOPOB, a Takke cBOH oOpaTHbIH aapec. Mbl BHUMATENbHO O3HAKOMHUMCS C BaLLIUM

MHEHHEM H 0053aTeIbHO YUTEM €ro npu 0T60p€ H MOATrOTOBKE K M3JaHHUIO HOBBIX
KHHT.

Hawuwu anekrpoHHble anpeca:
E-mail: info@dialektika.com
WWW: http://www.dialektika.com



Eweé 6onble kHUr no Java B Hawem Tenerpam KkaHarne:
https://t.me/javalib
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3Ta KHUra paszpaboTaHa ¢ TeM, 4ToObl MOMOYbL BaM MaKCHMMasbHO 3dekTHBHO
MCMOJb30BaTh BO3MOXKHOCTH 513blKa MPOrpaMMHPOBaHHUs Java U ero OCHOBHBIX OH-
Oauvorek java.lang, java.util M java.io, a Takxe NoANakeToB Harmoaooue
java.util.concurrent U java.util. function. [Ipoune Gubnuorexu pac-
CMaTPHBAIOTCS AMU30AHUECKH.

Ora KHUra cocTouT U3 90 pa3nenoB, KaXAblH U3 KOTOPbIX MOCBSLIEH OAHOMY
npasuny. B aTux npasunax coOpaH onbIT, KOTOPBIH JNyuLIMe, HAUOONEE ONMbITHbIE
MpPOrpaMMHCTbI CHUTAIOT BECbMa NOAE3HBIM. DTH pa3enbl CrpyNninHpOBaHbl B OAMH-
Ha/lLaTh NaB, KaXK1as U3 KOTOPbIX OXBAThIBAET OJWH U3 aCNIEKTOB MPOEKTUPOBAHHS
nporpaMmHoro obecneueHus. KHura He npeaHa3HayeHa 11 YTEHUS OT KOPKH A0
KOPKH: KaXblii pa3aen Oonee nav MeHee caMofocTaToueH. Pasnenbl cHabxeHs! ne-
PEKPECTHBIMH CCHIJIKAMH, MO3BOJAIOLIMMH MPOATH COOCTBEHHDIH My Th YePe3 KHUTY.

Co BpeMeHH nyOnMKaLMM MpeAbIAYLIEro U3aHus KHUTM K nuatdopme Java
Obl10 106aBNEHO HEMAO HOBBIX (YHKLMOHAIbHBIX BO3MOXHOCTEH. BONBIUMHCTBO
pa3nesioB 3TOM KHUTH TEM WJIK HHBIM CMOCOOOM MCMONb3YIOT 3TH BO3MOXHOCTH.
B npuseneHHoii Hke TabnuLe NoKa3aHo, r1e HMEHHO B MEPBYIO O¥Epe/lb OCBeElLle-
HbI T€ WJIH MHbIE KJIFOYEBbIE OCOOEHHOCTH A3BIKA.

DyHKUHOHATbHAN BO3MOXKHOCTD Pa3aesnnl Bepcus Java
JIaMOna-BbipaxeHus 7.1-7.3 8
[Totoku 7.4-1.7 8
Hcnonb3osanue knacca Optional 8.7 8
MeToasl NO YMOM4aHUIO B MHTEpdeiicax 4.7 8
try-c-pecypcamu 29 7
@SafeVarargs 5.7 7
Monynu 4.1 9

BonblunHCTBO pa3aenoB npoMIIOCTPUPOBaHbI TpUMepamu nporpamm. Kioye-
BOM 0COOEHHOCTBIO ITON KHUIH SBASAETCS TO, YTO OHA COAEPIKUT MPUMEPHI KOAa,
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WUTIOCTPUpYIOUIME MHOTHE NPOEKTHbIE LA0A0HbI U UAHOMBL. TaM, rae 3To ymect-
HO, NPEACTaBJEHbl NEPEKPECTHbIE CCHUIKM HA CTAHAAPTHBIH CIPaBOYHUK B ITOM
obnactu [12].

MHorue pa3aesnbl CoaepXKaT OAMH MM HECKOJIbKO NPUMEPOB NMpOrpamMM, HILTHOC-
TPHUPYIOLIMX HEKOTOpbIE MPAaKTUKH, KOTOPbIX cieayeT uberars. Takue npumepsl,
MHOIA U3BECTHBIE KaK “anmuuiabionbl’” (aHTUMATTEPHBI), ICHO YKa3bIBAKOTCA C M0-
MOLLIbIO KOMMEHTapHeB Hanoaobue

// Hukorma 3TOTO He mejaire!

B kaxxaoM cityyae nosicHseTcs, NoYeMy 3TOT NPUMEp TUI0X, U MPeAsIaraeTcs anbrep-
HaTUBHBIA NOAXOA.

OTa KHMra He U1 HAYMHAIOWKX: MPEANoNaraeTcs, YTo Bbl YK€ 3HaKOMbI € Java.
Ecau 310 He Tak, 0OparuTech K OIHON W3 MHOXECTBA KHUT /151 HOBUUKOB, TAKMX Kak
Java Precisely Tutepa Cectodra (Peter Sestoft) [41]. XoTs naHHas kHura nomkHa
ObITb AOCTyMHA A0OOMY oOnaaarouiemy pabourM 3HaHHEM s3blka, OHa JOJIKHA JaTh
NHLLY AJ15 Pa3MblLLUIEHUH 1aXKe CaMbIM “TIPOABHHYTBHIM” MPOrPpaMMHCTaM.

BoabluMHCTBO NpaBui 3TOH KHUMHM BBITEKAIOT U3 HECKOJIbKMX OCHOBOMOJIArato-
LMX MPHUHUMNOB. SICHOCTh U MPOCTOTAa UMEIOT NMEPBOCTENEHHOE 3Ha4eHHe. [1ob30-
BaTeNb KOMIIOHEHTA HUKOTJA He 10JDKEH YAUBIATHCS €ro noeaeHuo. KoMmnoHeHTbl
AOJIXKHbI OBITH KAK MO)KHO MEHBLIMMH, HO HE MEHbLUE, YeM HyxkHO. (B 3Toii kHure
TEPMHUH KOMNOHEHM OTHOCUTCS K NHOOOMY MOBTOPHO HUCMOJAB3YEMOMY 3IEMEHTY
nporpamMmsl, OT OTAEbHbIX METOAOB 10 CJAOXHbBIX KAPKacOB, COCTOSILMX M3 He-
CKOJIbKMX makeToB.) Koa 10mkeH NOBTOPHO MUCIMOJIb30BaTLCS, @ HE KOMUPOBATHCS.
3aBMCUMOCTH MEXY KOMIIOHEHTAMH 0JKHbI ObITb CBEIeHbl K MUHUMYMY. OUInO-
KM 10JDKHBI 0OHapy>XHUBaThCsi HEMEAJIEHHO NOCJ/e TOro, KaK OHU CAENaHbl, B Maea-
Je — BO BpeMsl KOMMUJISILIUK.

XoTs npaBuia U3 3TOH KHUIK W HE MPUMEHSIIOTCSI MOCTOSIHHO BO BpeMst paboThbl,
B MOJABSIOLIEM OOJIbLUIMHCTBE C/yYaeB OHU XapaKTePU3YIOT Jydllue MPaKTUKH
nporpaMMuUpoBaHus. Bl He JOMKHBI ceaoBaTh 3TUM npaBuiaM pabcku U Ge3 pas-
MBILLIIEHUA, HO HapyLUaTh UX CJEAYET JIMLLb U3PEaKa U MO YBAKUTENbHOW NpUYHHE.
OO0yueHue UCKyCCTBY NMPOrpaMMUPOBAHHUS], KaK U OONBLIMHCTBY ApYrHX AUCLMILIUH,
COCTOMT W3, BO-MEPBbIX, 00YUYEHHUs MpaBUIaM U, BO-BTOPbIX, 00yUYEHHUs, KOr4a ITH
npaBuia HapyLLIaTh.

[To 6onbluei YacTH 3Ta KHUra He NOCBSLIEHA BOMPOCAaM MPOU3BOAUTENbHOCTH.
Peub naet o HanMcaHWK ACHBIX, MPaBUIIbHBIX, NOJIE3HBIX, HAEXKHBIX, TMOKKX U Jier-
KMX B 00CNy>KMBaHUM W nojjaepxKe nporpamm. Eciu Bbl MOXeTe HanucaTh Takyto
nporpaMmy, To 100MTbCs TpeOyeMOoi NPOU3BOAMTENIBHOCTH — OObIYHO OTHOCHTETb-
HO npocToii Bonpoc (pa3aen 9.11). B HekoTopbix pazaenax obcyxaatrorcst npodnembl
NPOU3BOAHUTENBHOCTH U B HEKOTOPBIX U3 HUX NMPUBOAATCS UUGPBI, 3TY NPOU3BOAH-
TEeJILHOCTh XapaKTepusyolue. ITH UM pbl, KOTOPbIe 0OBIYHO JOMOMHEHbI CJOBAMH
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“Ha MOe# MalllMHe”, CIeAYEeT pacCMaTpUBATh Kak B JIy4LleM cjlydae oueHb npuoau-
3UTENbHbIE.

Jlns Tex, KOMy 3TO BaXKHO: Y MEHS cTapeHbkasi IOMallHsAs MallMHA C YeThlpeXb-
spepHbiM 3.5 I'T'u npoueccopom Intel Core i7-4770K ¢ 16 I'6aiitamu DDR3-1866
CL9 RAM, paboratouas ¢ Azul’s Zulu 9.0.0.15-sepcueii OpenJDK, ¢ onepauuoH-
Ho#t cucteMoii Microsoft Windows 7 Professional SP1 (64-bit).

[Tpu obcysxaeHHH BO3MOXHOCTEH S3bIKa MPOrpaMMUpoBaHus Java u ero 6u6auo-
TEK MHOTa He0OXOAMMO COCNAThCs Ha OonpeesieHHble Bepcuu. Jlns ynobeTea B aTOM
KHUre MCNOJIB3YIOTCSA KpaTKHe Ha3BaHUS BMeCTO opuuManbHbIX. B npuBeaeHHoH
Aanee TabnuLe NOKa3aHO COOTBETCTBHE OQHLIHANBLHBIX Ha3BAHUH HUCTMONb3YEMbIM B
KHUIEe KPaTKUM Ha3BaHHSM.

OduunansHoe Ha3BaHUE BbINYCKA Kparkoe HazBanue
JDK 1.0.x Java 1.0
JDK 1.1.x Java 1.1
Java 2 Platform, Standard Edition, v1.2 Java 2
Java 2 Platform, Standard Edition, v1.3 Java 3
Java 2 Platform, Standard Edition, v1.4 Java 4
Java 2 Platform, Standard Edition, v5.0 Java 5
Java Platform, Standard Edition 6 Java 6
Java Platform, Standard Edition 7 Java 7
Java Platform, Standard Edition 8 Java 8
Java Platform, Standard Edition 9 Java 9

[TprMepsl B KHHUIE 1OCTATOYHO MOJIHbIE, HO Y1000YMTAEMOCTb MPEANOYTUTEb-
Hee NONHOTHI. B HUX Mcnonb3yrOTCs Kiacchl U3 NakeToB java.util v java.io.
JIns KOMNUISILMK NPUMEPOB, BO3MOXHO, MPHAETCS 100aBUTH ONHO MM HECKOJBKO
o0ObsiBACHUH UMNIOPTa UM MHOHM NOAOOHBIN WwabnoH. Beb-caiiT kHuru no agpecy
http://joshbloch.com/effectivejava coaepXUT paCILMPEHHYIO BEPCHIO
KaX10ro npumepa, KOTopbli MOKHO CKOMITUJIMPOBATh U 3aMyCTHUTb.

[To Gonbluei yacTH B 3TOH KHUIE UCMOJIB3YIOTCS TEXHUUECKHE TEPMUHBI, Onpe-
aeneHHsle B kaure The Java Language Specification, Java SE 8 Edition [25]. He-
CKOJIbKO TEPMHMHOB 3aCJIy>KHBAIOT OTAENbHOrO YNOMHHAaHU. SI3bIK NOAAEPIKHUBa-
€T YeTbipe Pa3HOBHAHOCTH THUNOB: uHmMepgeiicel (BKIIOYAsk aHHOMAayuu), Kiaccol
(BKIIIOYaAst nepeuucnenus), maccugsl U npumumuest. IlepBbie Tpy Ha3bIBAIOTCA CCbl-
JIOYHBIMU munamu. IK3EMIUIAPbI K1acca U MacCHUBbI ABNAIOTCS obvexmamu; Npu-
MUTHBHbIE 3HaUYEHHs TAKOBbIMU HE SBISIOTCA. YNeHbl Kilacca BKJIKOYAIOT €ro nojs,
MemoobL, Knaccol-yienvl U unmepgeticvl-unenvl. CueHamypa METOAA COCTOUT U3 €ro
MMEHH U TUMOB €ro opManbHbIX NapaMeTpOB; CUTHATYpa He COAEPKUT THUM BO3Bpa-
LLIAEMOI0 METOLOM 3HAUYEHHUsI.
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B 3T0ii KHMre Ucronb3yeTcss HECKONBKO TEPMHHOB, OTJHYHBIX OT UCTONb3YeMBbIX
B YNOMSIHYTO# KHHMre. 31ech TepMUH Hacreoosanue (inheritance) UCTIoNb3yeTCst KakK
CUHOHHUM 1J1s1 co31aHus noaknaccoB (subclassing). BMmecto ucnons3oBanus tepMmu-
Ha Hacne0o8anus 1N UHTepdeicoB KHUra NPOCTO FOBOPHT, UTO KacC peanusyem
uHTepdeiic UM YTo oauH uHTepdeiic pacuupsem npyroi. Ytobbl onucath ypoBeHb
J0CTyMNa, MPUMEHSEMbIH MPH OTCYTCTBUM SIBHOTO yKa3aHHs, B KHUIe UCMONb3yeT-
Csl TPaAMLMOHHBIN NOCTYN 3aKpbimblil Ha ypoeHe nakema (package-private) BMecTo
TEXHUUYECKHU MpaBUIbHOIO docmyna nakema (package access) [25, 6.6.1].

Takoke 31€Ch HCMONB3YETCS HECKOJIBKO TEXHUYECKHUX TEPMHHOB, KOTOpble He
onpezesieHbl B YNOMsAHYTOH kHUre. TepMuH akcnopmupyembiii AP, unn npocto
API, ccplnaeTcs Ha Kacchl, HHTEpECH, KOHCTPYKTOPBI, YEHbl U CEpHain30BaH-
Hble POpMBbI, C MOMOLIBLI KOTOPLIX MPOrpaMMHUCT 00pallaeTcs K Kiaccy, HHTep-
¢eiicy unu nakery. (A66pesuarype “API”, o3Havatowueit unmepgheiic npuxaaonozo
HpO2paMMUpOB8AHYs, OTAAETCS NMpeANOUTEHHE Nepel TEPMUHOM uHmepgetic, 4ToObl
n30exarh NyTaHHLbl C KOHCTPYKLIMEH s3bIKa ¢ 3TUM HaszBaHHeM.) [IporpamMmucr,
KOTOpbIH MHULLUET Nporpammy, kotopas ucnoabdyet APl, umeHyetcsa nonvzoeamenem
API. Knacc, peanuzauus koroporo ucnonn3yet AP, asnsercs xauenmom API.

Knaccbl, HHTEpdeiichl, KOHCTPYKTOPBI, 4leHbl M CepHaTn30BaHHble GopMbI BMEC-
Te HasblBatoTCs anemenmamu APl. DxkcnoptupoBaHHblii APl cocTout u3 anemeHToB
API, xoTopble 1OCTYyNHbI 3a NpeAenaMHu nakera, B KoTopom onpeaened APl Dto
Te aneMeHTbl API, KOTOpbIE MOXET UCNONB30BaTh TOOOH KIIMEHT U KOTOpbIE aBTOP
API ob6s3yercs noaaepxuBath. He ciyyaiiHO OHHM TaKKe IBASIOTCS 31EMEHTaAMM,
IU1s KOTOpBIX yTHUaUTa Javadoc reHepupyeT JOKyMEHTaLMIO B pexuMe paboThl Mo
ymonyaHuto. ['pybo rosops, skcnoptupyemMblii APl nakera cOCTOMT U3 OTKPBITBIX
M 3aLIMILEHHBIX YIEHOB U KOHCTPYKTOPOB KaXKA0ro OTKPLITOro Kjacca Wil UHTep-
¢eiica B makere.

B Java 9 B nnardopmy Obina nobasieHa moodynsvrasn cucmema (module system).
Ecnu 6ubnanoTeka ucnonb3yeT MOLYJIbHYIO CUCTEMY, €€ 3KCMOPTHpoBaHHbI API
npeAcTaBnsieT coboit oobeanHeHue sxcnopTupoBanHbix APl Bcex nakeros, akcnop-
THPYEMBbIX 00bsBAEHHEM MOAYs OUOAHOTEKH.
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Co3maHre ¥ YHUYTOXKEHHUE OOBEKTOB

B 3TOM rnase paccMarpuBarOTCa CO3JaHHUE U YHHUTOXKECHHE O0OBEKTOB: KOIJA U KaK
HUX CO34aBaThb, KOraa U KakK u3beratb UX CO3JaHus, KakK obecneunTb UX CBOCBPEMECH-
HO€ YHUUYTOXXCHHUE MU KaK yNnpaBJisiTb JIOOBIMH ACHCTBUAMH MO O4YHUCTKE, KOTOPBIC
AOJOKHBI MPEALIECTBOBATL Y HUUTOXKCHHUIO.

2.1. PaccmoTpHTEe NpHMeHEHHEe CTATHYECKHX
(pabpHYHBLIX METO0B BMECTO KOHCTPYKTOPOB

TpaanuroHHbIH cnocob, KOTOPBIM KAcC MO3BOMSET KIUEHTY MONYUYUTb IK3EM-
nasp, — MpeAocTaBlieHUe OTKpbITOro (public) koHcTpykTopa. CyluecTByeT eLie
OIMH METOJ, KOTOPBIH A0/KEH OBbITh YAaCTBIO MHCTPYMEHTApHs KaXKA0ro Mporpam-
mucTa. Knacc MoxeT npeocTaBuTh OTKPBITHIH cmamuueckuti (pabpuynbiti Memoo'.
Bot npocroit npumep 13 Boolean (ynakoeanuwiii npumumueHuiii Kacc boolean).
JTOT MeTo NpeoOpasyeT 3HaUYeHUE NPUMHUTHBA TUIMA boolean B CCBUIKY Ha OOBEKT
Boolean:

public static Boolean valueOf (boolean b)
{

return b ? Boolean.TRUE : Boolean.FALSE;
}

O6paruTe BHUMaHHE, YTO CTaTUUECKHIi (HaOpUUHBI METOJ — 3TO HE TO XKe caMoe,
4TO NpOEKTHbIN WwabnoH Pabpuunviti Memoo (Factory Method) u3 [12]. Craruuec-
K1 GpabpHYHBIH MeTo, ONMCaHHbIN B 3TOM pa3felie, He UMeeT MPAMOro 3KBUBa-
nenra B [12].

Knacc moxeT npegocTaBUTh CBOUM KJIMEHTaM cTaTH4ecKUe (padpUUHbIE METOMbI
BMECTO OTKPHIThIX (public) KOHCTPYKTOPOB (MK B AOMONHEHHE K HUM). Takoe

' Crarndeckuit paGpuuHbIii METOL — 3TO CTATMYECKHit METOM, KOTOPBIil BO3BPALLAET IK3EM-
nasp knacca. — Ilpumey. peo.
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MpeAOCTaBIEHUE CTATHYECKOTO (habpHUUHOr0 METOAa BMECTO OTKPHITONO KOHCTPYK-
TOpa UMEET KaK NPEUMYILECTBA, TaK U HEAOCTATKH.

OaHHM H3 NpeuMyIlecTB CTaTHYeCKHX paOpHYHBIX METO0B SIBJISAETCS TO,
YTO, B OTJIHYHE OT KOHCTPYKTOPOB, OHM HMEIOT uMeHa. Eciu napameTpbl KOH-
CTPYKTOpa HE OMUCHIBAIOT BO3BpaLlaeMble 00bEKThI (M caMu no cede He ABNAOTCS
MMH), TO XOpOLLO NOoA0OpaHHOE UMS cTaTHuyecKoro pabpuuHoro Meroaa Jjerye B Hc-
NoJIb30BaHMH, a NOJyYaloLLMiics B pe3yabTaTe KoJl oka3biBaeTcs Oonee ynodouuTae-
mbiM. Hanpumep, BMecTo KoHCTpyKTOpa BigInteger (int, int, Random), koTo-
pblii Bo3BpaluaeT o0bekT BigInteger, KOTOPbIii, BEPOATHO, NpeacTaBaseT coboii
NpOCTOE YKC0, ObLI0 Obl JIyylile HCMOAB30BaTh CTaTH4YECKUH GabpuyHbIl MEeTOA ¢
uMeHeM BigInteger.probablePrime (3T0T MeToa ObLi 1o0aBneH B Java 4).

Knacc MoxeT UMeTb TOJBKO OJMH KOHCTPYKTOP C 3aJlaHHOM curHartypoi. [1po-
rPaMMHUCTBI, KaK U3BECTHO, OOXOIAT 3TO OrpaHHUUYEHHE MyTEM MPEAOCTABIEHHUS KOH-
CTPYKTOPOB, CMMCKH NapaMeTPOB KOTOPbIX OTIMYAIOTCS TONBKO MOPAAKOM THIOB HX
napameTpoB. 3T1o nioxas uaes. [lons3oBarens Takoro APl He cMoXeT BCIOMHUTD,
KaKOH KOHCTPYKTOp €My HYX€H, U B KOHEYHOM UTOre OyeT oLIMOaThCsl M BbI3bIBATD
HEBEPHBI KOHCTpYKTOp. [IporpaMMUCTBI, YHTatOWKE KOA C TAKUMH KOHCTPYKTOpa-
MH, O6e3 JOKyMEeHTaU|H He OyayT 3HaTh, YTO AENIAET 3TOT KOA.

Bnaropaps HanuuMio UMEH Ha cTaTHyeckue GpadpHUHBIE METOBI HE HAKNabl-
BaeTcs OrpaHMUYeHHe U3 npeablayuiero ad3ana. B tex ciyuasx, korna khaccy, Kak
NpecTaBsieTCs, TPEOyEeTC HECKOJIBKO KOHCTPYKTOPOB € OAMHAKOBOH CUIHATYPO,
3aMEHUTE KOHCTPYKTOPbl CTATHUECKUMH (HaOpUUHBIMK METOJAMM C TLIATENbHO NO-
JNO0OpaHHBIMY UMEHAMHU, YTOOBI MOAYEPKHYTH MX pa3Inyus.

BTopbiM npenMyiecTBOM CTaTHYECKHX (aOpPHUYHBIX METOIOB AABJISIETCH TO,
YTO, B OTJIHYHE OT KOHCTPYKTOPOB, OHH He 00sI3aHbI CO3AaBATh HOBbIE 00b-
€KThbI MPH KA%XA0M BbI30Be. DTO MO3BOJISET HEM3MEHsAEMbIM KnaccaM (pazaen 4.3)
MCIOJIb30BaTh MPEABAPUTENILHO CKOHCTPYUPOBAHHbBIE SK3EMILIAPBI MU KELUMPOBATD
3K3EMIUISIPBI MPU UX CO3aHUH, YTOOBI H30ekKaTh CO3AaHUS HEHYXKHBIX 1y0a1KaToB
obbekToB. Metoa Boolean.valueOf (boolean) WUIOCTPUPYET STOT METOI: OH
HUK020a He cOo31aeT 0ObEKT. DTOT METO/ aHaJIOrH4€eH NpoeKTHOMY wabnony Ilpu-
cnocobneney (Flyweight) [12]. OH MOXeT 3HaUHUTENbHO YAYHLUUTh NPOU3BOAUTE b~
HOCTB, €CJIM YacTO 3amnpalluBalOTCsl SKBUBATIEHTHbIE O0ObEKTbI, 0COOCHHO €CIU UX
CO3JaHHE SBASETCS AOPOTOCTOAILMM.

Bo3moxHOCTE cTaTyeckuX ¢pabpUUuHBbIX METOAOB BO3BpalUaTh OAMH M TOT e
0OBEKT NMpH NOBTOPHBIX BHI30BAX MO3BOJISIET KJIACCaM CTPOrO KOHTPOJIUPOBATD, Ka-
KHE K3eMMJSIphl CYLIECTBYIOT B M00O0H MOMeHT BpeMeHH. Knaccbl, KoTopbie pa-
60TaloT TakUM 00pa3oM, Ha3bIBAIOTCS KJ1acCaMH C YNpasieHuemM IK3eMANAsApamu
(instance-controlled). CywiecTByeT HECKObKO MPUUMH U1l HAMKUCAHKA TaKHUX KJlac-
COB. YnpaB/jeHHE 3K3eMIUIsipaMH MO3BONSET KJ1acCy rapaHTUpPOBATh, YTO OH SABJIS-
€TCs CHHMTOHOM (pa3aen 2.3) UM HeMHCTaHUMpyeMbIM (pa3aen 2.4). Kpome Toro,
3TO MO3BOJSET HEU3MEHIEMOMY KJlaccy 3HaueHHs (pa3aen 4.3) rapaHTHpOBaTh, YTO
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HE CYLIECTBYET JBYX OJMHAKOBLIX JK3EMIUIIPOB: a.equals (b) HCTHUHHO TOrAa
M TOJIbKO TOTaa, KorAa a==b. 9To 0CHOBa NpoeKTHOro wabdnoHa IIpucnocobne-
ney [12]. Takyro rapaHTHIO NPEAOCTABIISIOT TUMBI NepeurcaeHui (pasaen 6.1).

TpeTbe npeuMyLeCTBO cTATHYECKHX (paOpHYHBIX METO0B 3aKJ/II04YaeTcs B
TOM, 4TO, B OTJIHYHE OT KOHCTPYKTOPOB, OHH MOTYT BO3BPallaTh 00beKT J110-
60ro MoATHNA HX BO3BPAIIAeMOro THNa. JTO JaeT BaM 60JblLy0 TMOKOCTH B Bbl-
Oope Knacca Bo3BpallaeMoro oobeKTa.

OnHMM U3 NpUMEHEHHI 3TOH r’MOKOCTH siBasieTcst TO, YTo APl MOXxeT BO3BpalLarh
OOBEKTbI, HE ieNast UX Kiacchl OTKPBITHIMH. COKPBITHE KIACCOB peain3ali TaKuM
cnocoboM NMpUBOAMT K o4eHb koMnakTHOMY API. DTa TexHuka Beaer k kapkacam na
ocHoge unmepdeticos (pazaen 4.6), B KOTOpbIX MHTEPGECH NPeaOCTaBISIOT €CTeEC-
TBEHHbIE BO3BPAILAEMBbIE THIMbI )11 CTaTHYECKUX (PaOpHUUHBIX METONOB.

o Java 8 unTepdeiicel He MOMNIM UMETH CTaTHYECKUX MeTooB. [lo cornarue-
HHUIO cTathveckue pabpuuHbie MeToABl Ul MHTepdeHica ¢ MMeHeM Type pa3Mella-
JIUCh B COMYTCTBYHOLIEM HEMHCTaHLIMPYEMOM KJiacce (pa3aen 2.4) ¢ umeHeM Types.
Hanpumep, Java Collections Framework conepxur 45 peanusauuii uatepdeiicos,
npefocTaBsis HeMoaUpULKMpYEMBble KONIEKLWH, CHHXPOHU3HPOBAHHbBIE KOJUIEKLMH
v T.n. [TouTn Bce 3TH peanusaluyu SKCMOPTUPYIOTCS C MOMOLUBIO CTaTUYECKUX (a-
OpHUHBIX METOIOB B OAHOM HEMHCTAHLIUpYyeMoM kiacce (java.util.Collec-
tions). Bee kiacchl Bo3BpalaeMblx 0ObEKTOB SBASIOTCS 3aKPbITHIMU.

Collections Framework API ropazno mMeHblue, yeMm noTpeboBanoch Obl B ciiyyae
3KkcnopTa 45 OTAENBHBIX OTKPBITHIX KJ1ACCOB, MO OAHOMY AJIS Ka)XI0H peanu3alui.
DTO He TOJNBKO YMEHbLIEHHBIH pazmep APl, HO U MeHbLUWIH KOHYenmyanvHblll Gec:
KOJIMYECTBO M CAOXKHOCTb KOHLEMUHIA, KOTOpblE NPOrpaMMHUCTBI LOJIKHbI OCBOUTD
A58 Toro, 4toOsbl ucnonbzosatb API. [IporpaMmucT 3HaeT, uto Bo3BpalaemMblii 00b-
ekT umeeT API, B TOHHOCTH NMpeAyCMOTpPEHHBIH ero UHTepdeicoM, TaKk YTO HET He-
00X0AMMOCTH YMTaThb JOMOJHUTENbHYIO JOKYMEHTALMIO 1S Kjacca peaan3aluH.
Kpome Toro, nucnosnb3oBaHue Takoro cratiyeckoro ¢pabpuyHoro meroaa Tpedyet
OT KJIMeHTa o0palleHHsl K BO3BpalllaeMOMYy OOBEKTY yepe3 HHTepdeiic, a He uepe3
KJIacC peanu3aLuu, 4To B OOILEM Cllydae sBISETCA XOopoluei npakTukoii (pazaen 9.8).

B Java 8 6bL10 TMKBUAMPOBAHO OrpaHUYEHHE, YTO HHTEPGEHCHI HE MOTYT COAEp-
’aTb CTaTHYECKUE METO/IbI, TAK YTO TEMEPb Majio MPUYMH s MPEAOCTABICHHUS He-
MHCTaHLMPYEMOTO COMYTCTBYHOLLEro kiaacca A1 uHTepdeiica. MHOrue oTkpbIThie
CTaTH4YeCKHE YJIEHb, KOTOPbIE paHee pacrnojarajiuch B TaKOM Kjacce, Tenepb pas-
melLaloTcs B caMoM HHTepdeiice. O6paTuTe, 0qHAKO, BHUMAHHWE, YTO MO-TIPEXKHEMY
MOXET O0CTaBaThC HEOOXOAUMBIM MOMECTHTb OCHOBHYIO YacTh KOJa peanu3aluu
3TUX CTaTHYECKUX METOMIOB B OTAEJBHBIN KJlacc, 3aKpBIThIA Ha ypoBHE naketa. [leno
B TOM, 4TO Java 8 TpebyeT, 4ToObl Bce cTaTH4Yeckue YjeHbl HHTepderica OblaH OT-
KPbITBIMU. Java 9 pa3peLuaeT UMeTh 3aKpbITble CTATUYECKUE METOIb, HO CTaTHYEC-
KM€ MOl M CTaTHYECKHE KJIACChI-UJIEHBI MO-MpexHeMY 0083aHbl ObITh OTKPBITHIMH.
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YeTBepThIM NPEHMYILIECTBOM CTATHYECKHX (paOpHUHBIX METOOB SIBJIsIETCSI
TO, YTO KJIACC BO3BPAIEHHOI0 00bEKTA MOKET BapbHPOBATLCS OT BbI30Ba K
BbI30BY B 3aBHCHMOCTH OT BXOAHbIX napamertpoB. Jlonyckaercs mo6oii noarun
00bABAEHHOIO THNA BO3BpalLaeMoro 3HaueHus. Knacc Bo3BpalleHHoro oobekra Mo-
HKET TAKOKE U3MEHATHCS OT BBIMTYCKa K BHIMYCKY.

Knacc EnumSet (pazaen 6.3) He UMeeT OTKPBITHIX KOHCTPYKTOPOB, a TOJIbKO CTa-
tyeckue padbpuku. B peanuzauun OpenJDK oHH Bo3BpaluaioT 3K3eMNsp OAHO-
ro U3 AByX MOJK/ACCOB B 3aBUCHMOCTH OT pazmepa 6a30BOro THNa NepevrcieHus:
€clii B HEM He Gonee 64 aneMeHTOB (Kak B OOJILLUIMHCTBE NEPEYUCIeHni), TO cTa-
THYeckHe (pabpHKH BO3BpaLUAIOT dk3eMIUIsip RegularEnumSet, KOTOpblii peanu-
3yeTcs Kak OfIMH 1ong; €ClM )K€ nepevyrucsieHne colepxHuT 6oblue 64 31eMeHTOB,
¢abpuku Bo3BpalLaloT 3K3eMmIsp JumboEnumSet ¢ MaccHBOM long.

CyluecTBOBaHHE 3THX JBYX peau3alMii K1accoB SBASETCS HEBUIAMMBIM 11
KJIHeHTOB. Ecim RegularEnumSet mepecTaHeT naBaTh NPEUMYLLECTBA B MPOU3-
BOAMTENBHOCTH [T MaJIbIX MEPEYUCICHHUI, OH MOXET ObITh YCTpaHeH u3 Oyayumx
Bepcuit 6e3 kakux O6bl TO HH ObUIO MOCAEACTBHI. AHANOMMYHO B OyAYLLyIO BEPCHIO
MOXHO JJ0OaBUTb TPETHIO WIIM YETBEPTYIO peanu3aumio EnumSet, ecam oHa oka-
MKETCA MONE3HOMN U1 NPOU3BOAUTENBHOCTH. KIIMEHTBI He 3HAIOT W HE A0JKHbI Oec-
MOKOMTLCSA O KJlacce 00BbEKTa, KOTOPbII OHU NOJTy4atoT OT GabpuKK; AN HUX BaXHO
TOJIBKO, YTO 3TO HEKOTOPbIH Noaknacc EnumSet.

IIaToe npenmyiecTBO cTaTHYecKHX (pabpHK 3aK/II04aeTCsl B TOM, YTO KJ1acce
BO3BpamaemMoro o0bekTa He 00513aH CyLIeCTBOBAaTh BO BpeMsi pa3paboTku
KJacca, cogepxaiiero metoa. Takue rubkue cratuueckue pabpuuHbie METOADI
00pa3ytoT OCHOBY Kapkacos npogauidepos cayxco (service provider frameworks)
HanognoOue Java Database Connectivity API (JDBC). Kapkac npoBaiinepa ciyxObl
npeacrasisieT coOoi cucTeMy, B KOTOpO#t npoBaiiaep peanusyert ciyxOy, a cucrema
JenaeT peaau3aluio A0CTYHOM 471 KJIMEHTOB, OTAENAS KIMEHTOB OT peanu3aLuii.

HmeeTcs Tpu OCHOBHBIX KOMMOHEHTA KapKaca npoBaiiaepa ciyxObl: unmepgeiic
cayoHcObl, KOTOPBI NpeACTaBseT peanusaumto; API pecucmpayuu nposatioepa, ko-
TOPBI NpoBaiaepbl UCMONB3YIOT A perucTpaunu peanusaunu; u APl oocmyna
K cysche, KOTOPbIA KIMEHTbl UCMIONB3YIOT IS MOAYYEHHUS SK3EMIISIPOB CYKObI.
API nocrtyna k ciy>x6e MOXET NO3BOJIMTH KJIMEHTAM yKa3aTb KPUTEPUU BbIOOpa pe-
anu3auuu. B orcyTcTBHe Taknx kputepueB API Bo3BpauaeT ak3zemnisp peanusa-
LMK 110 YMOJTYaHHIO WJIK MO3BOJISIET KJIMEHTY LIMKIHYECKN OOOHTH BCE UMEIOLIIMECS
peanuzauuu. APl noctyna k cnyx6e npeacraBaser co6oi rHOKyr0 cTaTHYECKY O
¢$abpuKy, KOTopas JIEXXUT B OCHOBE KapKaca npoBaiaepa ciyxObl.

Heobs3aTenbHbli 4eTBEPTHI KOMMOHEHT KapKaca npoBaiiiepa ciyxObl npea-
craBasieT coboil unmepgheiic nposatidepa cayxicovl, KOTOPbIA ONMUCHIBAET OOBEKT
¢babpuku, nponsBoasALLMii SK3eMMIApbl MHTepdetica cnyxObl. B oTrcyTcTBHE HHTED-
deiica npoBaiiaepa ciyxObl peann3aunu JOHKHBI HHCTAHLMPOBATHCS pedeKTHBHO
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(pa3nen 9.9). B cayyae JDBC Connection urpaer poib 4acTH UHTEpdeiica ciyx-
Obl, DriverManager.registerDriver npeacrapaseT codoit APl peructpauun
npoBaiiaepa, DriverManager.getConnection — API nocryna k cnyx0e, a
Driver — uHTepdeiic npoBaiaepa ciayxObl.

HmeeTcs MHOXKECTBO BapUAHTOB 11a0MIOHOB KapKacoB MPOBaiaepoB ciyxod.
Hanpumep, API noctyna k cnyx0e MoxeT Bo3Bpaiiarb 6osnee GoraTblit HHTEP-
deiic cnyxObl KIHEHTaM, YEM NPEACTABIECHHON NpoBaiaepaMHu. ITO NPOEKTHBIN
wabnon Mocm (Bridge) [12]. Kapkacsl (¢ppeiiMBOpKH) BHEAPEHHS 3aBUCUMOCTE
(pa3aen 2.5) MOXXHO paccMaTpHBaTh Kak MOLLHbIE npoBaiaepsl cnyx6. Haunnas
¢ Java 6 nnardopma BiIIIOYaeT Kapkac nposaiaepa ciyx6 obuero HazHaYeHus,
java.util.ServiceLoader, Tak YTO BaM HE HYXHO (a B o0LIeM ciyyae U He
CTOMT) nucatb cOOCTBEHHBIH Kapkac (pa3aen 9.3). JDBC He ucnonesyer Service-
Loader, TaK KaK MpeALIECTBYET EMY.

OcHOBHOe OrpaHHYeHHe MPe0CTABICHHA TOJbKO cTaTHYecKuX pabpuy-
HBbIX METOJ0B 3aKJII0YAETCA B TOM, YTO KJIACChI 6€3 OTKPBITLIX HJIH 3aL[HIIEH-
HbIX KOHCTPYKTOPOB He MOI'yT NOPOXJAaTh noaxjaccebl. Hanpumep, HeBo3mMoXx-
HO co3aaTh noakhacc Jodoro U3 knaccos peanusauuu B Collections Framework.
[Moxany#, 310 MOXeT ObITb 6;1aroM, NOTOMY 4TO TPEOYET OT MPOrpaMMHUCTOB HC-
nosb30BaTh KOMIMO3ULIMIO BMECTO HaciienoBaHus (pasaen 4.4), u HeoOXoauMo a1t
Heu3MeHsieMbIX TUMNoB (pa3aen 4.3).

BropbiM HepocTaTkoM cTaTHYecKHX PaOpHUHBIX METOAOB ABJSIETCS TO, YTO
HX TPYAHO OTJHYHTDb OT APYrHX CTATHYECKHX MeTOA0B. OHH HE BblAENEHbI B 10-
KyMeHTaLuu API Tak e, Kak KOHCTPYKTOPbI, TO3TOMY MOXET ObITb TPYHO NOHATb,
KaK CO3/1aTh SK3EMILIAP KJlacca, Npel0CTaBIIsAEMblii CTaTHYECKHM (pabpHUHBIM METO-
AOM BMECTO KOHCTpYyKTOpoB. MHCTpyMeHTapuii Javadoc, Bo3MOXHO, Korna-HuOyab
0o0OpaTHT BHMMaHHE Ha cTaTHYecKHUe (padbpHuHbie METOABl. YKa3aHHbIH HEL0CTAaTOK
MOXeET ObITb CMSATYEH MyTEM MPUBJICYEHHUS! BHUMAHUS K CTaTHYECKUM (abpHUHBIM
METOIaM B JOKYMEHTAaLMH Kiacca WK HHTepdeiica, a Takke MyTeM NpUMEHEHHS
cornalieHui No UMeHoBaHHUI0. Huxke npuBeeHbl HEKOTOPBIE PacNpOCTPaHEHHbIE
MMEHa JUISl CTaTHYECKUX GabpHUHbIX METOAOB, U 3TOT CITUCOK SBISETCS aNEKO He
MCUEPMBIBAIOLLIMM.

e from — Memoo npeobpazosanus muna, KOTOPbIH MOMyYaeT OJUH NapameTp v
BO3BpALLAET COOTBETCTBYIOLMH SK3eMIIsp TpeOdyemMoro TMna, Hanp1Mep:

Date d = Date.from(instant);

e of — MemoO azpezayuu, KOTOPBIH MONyYaeT HECKOJIbKO NapaMeTPOB U BO3-
BpaLLaeT COOTBETCTBYIOIIUH dK3eMNasp TpebyeMoro Tvna, o6beAMHSAIOLLM A
UX, HarlpuMep:

Set<Rank> faceCards = EnumSet.of (JACK, QUEEN, KING);
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e valueOf — 0osiee MHOrocnaoBHas anbTepHaTuBa from v of, Hanpumep:
BigInteger prime = BiglInteger.valueOf (Integer.MAX VALUE);

e instance Wiy getInstance — BO3BpallaET IK3EMILISAP, ONUCHIBAEMBbIH
napaMeTpami (€C/IM TaKOBbIE UMEIOTCS), HO O KOTOPOM HeJlb3sl CKa3aTh, YTO OH
MUMEET TO XK€ 3HAYECHHE, HanpHUMep:

StackWalker luke = StackWalker.getInstance (options);

e create niv newInstance — nogobeH instance uiu getInstance, HO
OTJINYAETCS TEM, YTO FapaHTUPYET, YTO KaXKAbli BbI3OB JAET HOBbIH JK3EM-
MsAp, HanpUMep:

Object newArray = Array.newlnstance(classObject, arraylen);

e getType — nopobeH getInstance, HO HCMOJb3yeTCs, ecau GpadpHuHbIi
METO/1 HAXOJUTCS B APYroM knacce. Type NnpeAcTaBaseT coOol Tun obbekra,
BO3BpallaeMoro (pabpHUHbIM METO0M, HaNpUMep:

FileStore fs = Files.getFileStore (path);

® newType — noJoOeH newInstance, HO UCNIONB3YETCS, €clii pabpUUHbIH
METO/l HAXOAUTCS B APYIroM kilacce. Type npeactasiseT coboit Tun obbekTa,
BO3BpallaeMoro pabpryHbIM METOIOM, HaNpUMeED:

BufferedReader br = Files.newBufferedReader (path);
® type — Kparkas ansTepHaTHBa ANd get Type M new Type, HanpuMmep:

List<Complaint> litany = Collections.list (legacyLitany);

HTak, MOryT MCMOIB30BaTEC KaK cTaTHueckue GabpuyHbie METOABI, TaK U OT-
KPbITbIe KOHCTPYKTOPBI, M CIEAYET YAEIUTb BHUMAHUE NPEUMYLLECTBAM OJHHX Iie-
pea apyrumu. Yacto crarnueckue Gpabprku ABIAIOTCSA MPEANOYTHTENBHEE, TAK YTO
racute CBOM MepBblii MOPLIB MPEJOCTABICHHUS OTKPHITONO KOHCTPYKTOpa Kiaccy, He
paccMOTpeB BHaYajle BO3MOXKHOCTb UCTIONb30BAHHS CTaTUUECKUX (abpHK.

2.2, Ilpu 60abIOM KOJHYECTBE NapaMeTPOB KOHCTPYKTOpa
noaymaiite o npoektHom mabsaone Cmpoumens

Crarnueckue Gpabprku U KOHCTPYKTOPBI UMEIOT 00Llee OrpaHUYEHHUE: OHHU HE
MaciuTabupytoTes s 60bLIOro KoaM4YecTBa HeoOs13aTebHbIX napameTpos. Pac-
CMOTPHUM cllyyaii kaacca, npeacrapisioluero aTukeTky Nutrition Facts, koTopas
MMEETCS Ha YNAKOBaHHBIX MHUILEBBIX MPOAYKTaX. ITH 3THKETKH UMEIOT HECKOJIBKO
00s13aTeNIbHBIX M0JIel — pa3Mep MOPLMH, YHCIIO NOPLMIA B yNAKOBKE, KaJJOPUHAHOCTD
nopuuH, a Takke O6osee ABaALATH HEOOSA3aTENbHBIX NOJEH — KOJIMYECTBO XKHPA,



2.2. [1PY BOJIbUIOM KOJTMYECTBE [TAPAMETPOB KOHCTPYKTOPA IIOAYMAHTE... 35

coliepkKaHWe HACBILIEHHBIX )XHPOB, TPAHC)KHUPOB, XONECTEPUHA, HATPUs U T.4. bosib-
LUMHCTBO MPOAYKTOB UMEIOT HEHYJIEBbIE 3HAUYEHUS TOJILKO /ISl HECKOJILKMX W3 3THX
HeOoOs3aTeNbHBIX MOJIEH.

Kakue KoHCTpYKTOpBI MM cTaTHueckue Gabpuku clneayeT Hanucarhb AJ1sl TaKo-
ro knacca? TpagMLIMOHHO MPOrpPaMMHUCTBI UCMONB3YIOT LHAGIOH MeNeCKONUYECKO20
KOHCMPYKmMopa, KOTAa NMPeI0CTaBISIETCS KOHCTPYKTOP TOJILKO ¢ HEOOXOAUMBIMH Na-
paMeTpamH, Apyroid — ¢ OAHUM HeoOA3aTeIbHBIM NapaMETPOM, TPETHI — C ABYMSI
HeoOs13aTeNIbHBIMH MapaMeTPaMH M Tak Aajiee 10 KOHCTPYKTOpa CO BCeMH Heobs3a-
TeJbHbIMH NapaMeTpaMu. BoT kak 3T0 BBIMIAAUT Ha NpakTHKe (1151 KPATKOCTH MO-
Ka3aHbl TOJIBKO YEThIPE HEOOA3aTENbHBIX MOJIA).

// WaBNOH TeseCKONUMUEeCKOr'O0 KOHCTPYKTOpa - He Macmrabupyercs:!
public class NutritionFacts

{

private final int servingSize; //(mn B nopummu) Heob6xonum
private final int servings; // (konmuecTBO nopuuii) Heotxooum
private final int calories; // (kanopuit B nopumm) HeoBazaTeneH
private final int fat; // (XKMpOB B mopumm) HeoGsa3zaTeneH
private final int sodium; //(Na B nopumu) HeobsazaTeneH

private final int carbohydrate; //(yrseBoms B mnopuum)HeobasaTeseH
public NutritionFacts(int servingSize, int servings)
{
this(servingSize, servings, 0);
}
public NutritionFacts (int servingSize, int servings,
int calories)

this(servingSize, servings, calories, 0);
}
public NutritionFacts(int servingSize, int servings,
int calories, int fat)

this(servingSize, servings, calories, fat, 0);
}
public NutritionFacts(int servingSize, int servings,
int calories, int fat, int sodium)
{
this(servingSize, servings, calories, fat, sodium, 0);
}
public NutritionFacts(int servingSize, int servings,
int calories, int fat, int sodium,
int carbohydrate)

this.servingSize = servingSize;
this.servings = servings;
this.calories = calories;
this.fat = fat;
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this.sodium = sodium;
this.carbohydrate = carbohydrate;

Korzaa Bbl XOTHTE cO3aTh 9K3EMIISAP 3TOTO KJacca, Bbl UCMO/b3YETe KOHCTPYK-
TOp ¢ HauboJIee KOPOTKUM CITUCKOM MapaMeTpoB, KOTOPbI COAEPXKMUT BCE NapameT-
Pbl, KOTOpbIE Bbl XOTHTE YCTAHOBHTb:

NutritionFacts cocaCola = new NutritionFacts (240, 8, 100, 0, 35, 27);

OG6bIYHO TakOH BbI30B KOHCTPYKTOpa TpeOyeT MHOXECTBa NapamMeTpoB, KOTOpble
Bbl HE XOTHUTE YCTAaHABIMBATb, HO BHIHYXXACHBI MEpe1aBaTh AN HUX 3HAYEHHUS TaK
MY MHade. B 1aHHOM ciyuae mMbl nepeaanu 3HaueHue 0 ans »xupos. Koraa ectb
“BCEro JIMLIb” WECTh NapaMeTPOB, 3TO MOXKET NMOKA3aTbCsA HE TAKKUM YK CTPALLHBIM,
HO MO Mepe YBe/MUeHUs KOJMYECTBa MapaMeTpOB CUTyaLUs ObICTPO BLIXOAWT U3-
noJ KOHTPOJIS.

Kopoue rosops, ma6/10H TesieCKONHYeCcKOro KOHCTPYKTOpa paboTaeT, HO
OYeHb TPYAHO HaMHCATh KO KJIHEHTa, Y KOTOPOro eCTh MHOro NnapaMeTpoB,
H ellle TPyAHee ero YHTaTh. YuTarenb MCXOJHOIO TEKCTA JOMKEH rajaThb, Y4TO 03-
HayaloT BCE 3TH 3HAYEHHUS, U TLIATEIbHO PacCUMTHIBATh NO3HULHMIO HHTEPECYOLLETO
napametpa. JITMHHbIE MOCIEA0BATENBHOCTH OAUHAKOBO THITM3MPOBAaHHBIX NapameT-
POB MOTYT BECTH K TPYAHO OOHapy>KMBaeMbIM olinMOkaM. Eciy knneHT cnyyaiHo
MOMEHSET MECTAMH 1Ba TAKMX MapamMeTpa, KOMIHUAATOP He OyAeT »anoBaTbCcsi, HO BO
BpeMsl BbIMOJIHEHHUs porpamma Oyaet BecTH cebst HeBepHo (paszaen 8.3).

Ewe oaHoi anbTepHaTUBOM NpH HaNMUMKM GONBLIOrO KOJIMYECTBa HeobsA3aTeb-
HbIX MapaMETPOB B KOHCTPYKTOpE ABAsETCs WwabnoH JavaBeans, B KOTOPOM AJ1s CO3-
AaHus 00bEKTa BbI3bIBAETCA KOHCTPYKTOP 6e3 napaMeTpoB, a 3aTEM Bbi3bIBatOTCS
METOAbI U151 3a/laHHsl KaXKA0ro 00s13aTeIbHOro NapaMeTpa U BCeX Heo0s3aTeNbHbIX
napameTpoB, TpeOyeMblX B KOHKPETHOM CUTYyaLUH.

// WaGnon JavaBeans - o6eCneuMBaeT MSMEHSIEMOCTb
public class NutritionFacts
{

// TlapaMeTpe MHUUMAIUSUPYIOTCA 3HAUYEHUAMU

// no yMOSYaHuo (eCliM TaKOBHE MUMEKTCSH)

// HeoBxommuMm; 3HAYEHUA MO YMOJYAHMUIO HET:

private int servingSize = -1;
// HeoBxomuM; 3HaAUEHMUS [0 YMOJIYUAHMIO HET:
private int servings = -1;

private int calories = 0;
private int fat = 0;

private int sodium = 0;
private int carbohydrate = 0;
public NutritionFacts() { }
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// MeTomObl YyCTAHOBKM BHAUEHMUN
public void setServingSize (int val)
{
servingSize = val;
}
public void setServings(int val)
{
servings = val;
}
public void setCalories(int val)
{
calories = val;
}
public void setFat(int val)
{
fat = val;
}
public void setSodium(int val)
{
sodium = val;
}
public void setCarbohydrate(int val)
{

carbohydrate = val;

37

VY 3T0ro wabsoHa HET HWU OJHOTO W3 HEI0CTATKOB 1abn1oHa TeJECKOMUYECKOTO
KOHCTpPYKTODA. CoznaHue IK3EMILIAPOB OKa3bIBA€TCS HEMHOI0O MHOT'OCJ/IOBHBIM, HO

JIETKUM H AJ11 HalmUCaHH!i, U 0J1 YTCHUA !

NutritionFacts cocaCola = new NutritionFacts();
cocaCola.setServingSize (240);
cocaCola.setServings (8);
cocaCola.setCalories (100);
cocaCola.setSodium(35);
cocaCola.setCarbohydrate (27) ;

K coxanenuto, wabnox JavaBeans uMeeT coOCTBEHHbIE CEpbE3HbIE HELOCTATKH.
[TockonbKy cO3AaHKMe K3EMIUIAPa pacnpenesieHO MEX Yy HECKOIbKMMHU BbI30BaMH,
JavaBean B npouecce nocTpoeHHsI MOXKeT 0Ka3aThCsi B YaCTHYHO HECOIIaco-
BaHHOM cocTosiHMH. Knacc He MMeeT BOBMOXXHOCTH 00€CMEUYNTh COrTaCOBAaHHOCTh
MpOCTO MyTEM NPOBEPKH KOPPEKTHOCTH NMapaMeTPOB KOHCTpyKTopa. [NonbiTka Hc-
Nno/b30BaTh OOBEKT, HAXOAALIMHCA B HECOIIACOBAHHOM COCTOSIHMH, MOXET MpPUBEC-
TH K OLUMOKaM, KOTOpble HaXOAATCA JaJIeKO OT KOAA, COEPKaLLEero oLMUOKY, a moTo-
MY TpYAHO oTnaxusarotcs. Ele ofHMM CBS3aHHBIM HEOCTATKOM ABJISETCSA TO, YTO
maoson JavaBeans uck/ouaeT BO3MOXKHOCTb CAeJ1aTh KJACC HEH3MEHSAeMbIM
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(pa3nen 4.3) v TpeOyeT JONOMHUTENBHBIX YCHIHUH CO CTOPOHBI NPOrpaMMHUCTA 1S
obecneueHus 6€30NaCHOCTH C TOYKHU 3pEHHS OTOKOB.

OTH HEOCTAaTKH MOXXHO YMEHbLINUTh, BPY4HYIO “3aMopakuBas”™ oObeKT nocie
3aBEpLUECHHUS €r0 CTPOMTENLCTBA M HE MO3BOJISS MCTIOIB30BATh €ro 10 TeX Mnop, noka
OH He OyaeT pa3MOpOXeH, — HO 3TOT BapHMaHT FPOMO3AKHIA U PElKO UCIOJb3YeTCs
Ha npaktuke. Kpome Toro, oH MOXXET NpHBECTH K OLIMOKaM BPEMEHH BbIMOJIHEHHS,
NOCKOJIbKY KOMITUJSTOP HE MOXET rapaHTHPOBAaTh, YTO NPOrPaMMHMCT BbI3BaJl METOJL
3aMOpO3kH 0ObEKTa Nepes] ero UCrob30BaHUEM.

K cuacTblo, cywecTByeT TpeTuii BApMaHT, KOTOPbIi coyeraeT B cebe Gezonac-
HOCTb L1ab0Ha TeJeCKONMUYECKOro KOHCTpYKTopa U yrobountaemocTs wabnoHa
JavaBeans. O1o pa3HoBHAHOCTb NpoekTHOro WwabnoHa Cmpoumens (Builder) [12].
BmecTo Toro ytobbl co3naBath 06BHEKT HEMOCPEACTBEHHO, KIIMEHT BbI3bIBAET KOH-
CTpYKTOp (MM cTaTHuecKyto GabpuKy) cO BceMH HEOOXOAUMBIMHU NMapaMeTpaMH
nony4aet o6vekm cmpoumens. 3aTeM KJIMEHT BbI3bIBAET METOJbl YCTAaHOBKH NoJeH
obbexTa cTpouTeNs 115 3aJaHHs KaXJ0ro HeoOs3aTeIbHOTO napameTpa, npeaAcTas-
astowero HHTepec. HakoHel, KJIMEHT BbI3bIBaeT MeToa build napameTpoB ais co3-
nanus oobekTa (06bIYHO HeusmeHsieMoro). Ctpoutesb 0OBIYHO NpeAcTaBsieT coboi
CTaTMYECKHi Kilacc- uneH (pa3aen 4.10) knacca, KoTopblii OH CTPOUT. BOT Kak 310
BbIMISIAUT Ha MPaKTHKE.

// WaGnon Builder
public class NutritionFacts
{
private final int servingSize;
private final int servings;
private final int calories;
private final int fat;
private final int sodium;
private final int carbohydrate;
public static class Builder
{
// Heobxomumble napameTphl
private final int servingSize;
private final int servings;

// HeobGs3arTesbHble NapaMeTpbl — MHULMAJMNZMPOBAHEI
// 3HAYEHUAMM MO YMOJYAHUIO

private int calories = 0;

private int fat = 0;

private int sodium = 0;

private int carbohydrate = 0;

public Builder (int servingSize, int servings)
{
this.servingSize = servingSize;
this.servings = servings;
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public Builder calories(int val)
{
calories = val;
return this;
}
public Builder fat(int wval)
{
fat = val;
return this;
}
public Builder sodium(int val)
{
sodium = val;
return this;
}
public Builder carbohydrate(int val)
{
carbohydrate = val;
return this;
}
public NutritionFacts build({()
{
return new NutritionFacts(this);
}
}
private NutritionFacts(Builder builder)

{

servingSize = builder.servingSize;
servings = builder.servings;
calories = builder.calories;
fat = builder.fat;

sodium = builder.sodium;

carbohydrate = builder.carbohydrate;

Knacc NutritionFacts Heu3MeHsieMBbIii, U BCe 3HAUYE€HHUs NMapaMeTpoB Mo
YMOIYaHHIO HAXOAATCS B OAHOM MecTe. MeTo/ibl YCTaHOBKH MOJIeH CTPOMUTENS BO3-
BpALL@AIOT CaM CTPOUTEb, TAK YTO 3TH BbI30Bbl MOXKHO OObEAUHSATb B LIEMOUYKH, MO-
nyyasi nomoxkoguiit (fluent) APL. BoT kak BHINISIAMT KOA KJIKEHTA:

NutritionFacts cocaCola = new NutritionFacts.Builder (240, 8)
.calories(100) .sodium(35).carbohydrate (27) .build() ;

Tako#i KIIMEHTCKHMIA KOJ Ierko nucarsb, a rnaBHoe — Jierko Yutars. llaénon Cmpo-
umenb MMHUTHPYET HMEHOBaHHbIE Heo0sI3aTe/IbHbIE MApaMeTPhbl, KaK B A3bIKaX
nporpammupoBaHus Python unu Scala.

[TpoBepka KOPPEKTHOCTH MapaMeTpPOB AJIs KPaTKOCTH omyleHa. YToObl kak MOX-
HO cKopee 0OHapyXHUBaTh HEAOMYCTHMbIE MApaMETPhl, MPaBUILHOCTh NapaMeTpoB
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NpOBEPAETCS B KOHCTPYKTOpE M MeToAax crpoutens. [IpoBepka HHBapHaHTOB
BKJIFOYAET HECKOJILKO MAapaMETPOB B KOHCTPYKTOPE, BbI3bIBAEMOM METOJOM build.
YroObl 3aLIMTUTL 3TH HHBAPHAHTbI, NPOBEPKA NoJiel 0ObEKTA BHIMONHIETCS NOCe
KOMMPOBaHHMs NapaMeTpoB U3 ctpoutens (pasaen 8.2). Eciu npoBepka He npoiine-
Ha, reHepupyeTcs uckioueHue IllegalArgumentException (paszaen 10.4), B
KOTOPOM MOAPOOHO yKa3bIBaeTCA, KAKHE MapaMeTpbl 0Ka3aluch HEAOMYCTHMbIMH
(pazmen 10.7).

Illa6non Cmpoumens xopouio NOAXOAMT ISl HepapxHii KaaccoB. MUcnone-
3yHTe napajieibHbie HEPAPXHH CTPOMTENEH, B KOTOPbIX KaXK/bli BIOXEH B CO-
OTBETCTBYIOLIMH Kacc. AOCTpPaKTHbIE KIacChl UMEIOT aOCTPAKTHBIX CTPOUTENEH;
KOHKPETHbIE KJ1aCChbl UMEIOT KOHKPETHBIX cTpouTeneii. Hanpumep, paccMoTpum ab-
CTPAKTHBIH KJAacC B KOPHE HEPAPXUH, MPEACTABNSIOILEH pa3iuiyHbIe BUAbI MULILbI:

// WaBnoxn CTpouTenbs OIS MEpPapXui KIACCOB
public abstract class Pizza
{
public enum Topping { HAM, MUSHROOM, ONION, PEPPER, SAUSAGE }
final Set<Topping> toppings;
abstract static class Builder<T extends Builder<T>>
{
EnumSet<Topping> toppings = EnumSet.noneOf (Topping.class);
public T addTopping (Topping topping)
{
toppings.add(Objects.requireNonNull (topping)) ;
return self();
}
abstract Pizza build();

// Togxnacch ROMXHE NepexKpHBaThL ITOT METOX, BOSEpamas "cebs"
protected abstract T self();

}

Pizza (Builder<?> builder)

{
toppings = builder.toppings.clone(); // CM. pasgen 8.2

O6patuTe BHUMaHue, 4To Pizza.Builder apasercs 0606ueHHbIM MUNom ¢
pexypcusHuim hapamempom muna (pasaen 5.5). 1o, Hapaay ¢ abCTPakTHbLIM Me-
TofoM self, obecneunBaeT KOppeKTHYIO paboTy LienoYek METOA0B B NMOAKIIACCaX
6e3 HeoOXOAMMOCTH NPUBEICHHS TUNOB. ITOT OOXOAHOMH MyTh AN TOro ¢akra, yTo
B Java HeTt “TMna camoro ce6s” (WM “coOCTBEHHOrO TUMA™), H3BECTEH KaK HAHOMA
umumayuu cobcmeenHo20 muna.

BoT ABa KOHKpETHBIX MoakJacca Kjacca Pizza, OlHH U3 KOTOPBIX MpeacTaB-
nset cranpapThyto Huto-Mopkckyto nuiuy, apyroit — Kanbuone. Iepeblit uMeeT
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HeoOXoaMMBIH napameTp pa3Mmepa, a BTOpPOi M03BOJSET YKa3aTh, [Ae A0JDKEH HaXo-
AUTBCS COYC — BHYTPH HJIM CHAPYXKH:

public class NyPizza extends Pizza
{
public enum Size { SMALL, MEDIUM, LARGE }
private final Size size;
public static class Builder extends Pizza.Builder<Builder>
{
private final Size size;
public Builder (Size size)
{
this.size = Objects.requireNonNull (size);
}
@Override public NyPizza build()
{
return new NyPizza(this);
}
@Override protected Builder self()
{
return this;
}
}
private NyPizza (Builder builder)
{
super (builder) ;
size = builder.size;

}

public class Calzone extends Pizza
{
private final boolean saucelnside;
public static class Builder extends Pizza.Builder<Builder>
{
private boolean sauceInside = false; // o yMom4aHuo
public Builder saucelInside ()
{
saucelnside = true;
return this;
}
@Override public Calzone build()
{
return new Calzone(this);
}
@Override protected Builder self ()
{
return this;

}
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private Calzone(Builder builder)

{
super (builder) ;
sauceInside = builder.saucelnside;

O6parute BHUMaHHe, 4To MeTo] build B cTpoHTee KaXxaoro noaknacca oob-
SBJIAETCS KaK BO3BpaLLAOLLKMH KOPPEKTHBIHA noaknacc: Metoa build knacca NyP-
izza.Builder Bo3Bpawaer NyPizza, B TO BpeMst Kak B Calzone.Builder
BO3Bpallaercst Calzone. Ta METOAMKA, B KOTOpPOH METOA noakiacca oobsBisercs
KaK BO3BpalUAIOLLMKA NOATUI BO3BPALIAEMOro THMa, OObsABIEHHOTO B Cynepkiacce,
M3BECTHA KaK Kosapuanmuoe munuzuposanue 6ozepama. OHa no3BoJisieT KIMeHTaM
MCIMONb30BaTh 3TH CTPOUTENU Oe3 HEOOXOIUMOCTH NPUBEICHHUS THIOB.

Knuentckuii koa 3TUX “UepapXH4eCKUX CTPOUTENEH”, MO CYyTH, MAEHTHYEH KOAY
npocroro crpoutens NutritionFacts. B npumepe kona knveHTa, nokazaHHOM
Janee, A KpaTKOCTH MPEANOaraeTcs cTaTH4eCKUii UMMNOPT KOHCTAHT Mepeyuc-
JeHUA:

NyPizza pizza = new NyPizza.Builder (SMALL)
.addTopping (SAUSAGE) .addTopping (ONION) .build() ;

Calzone calzone = new Calzone.Builder()
.addTopping (HAM) .sauceInside () .build();

He3HauuTenbHOE NpeuMyLIECTBO CTPOUTENEH Hall KOHCTPYKTOpaMH 3aKJIlouaeT-
Csi B TOM, YTO CTPOUTEIH MOTYT UMETh HECKOJILKO MEPEMEHHbIX (HeoOs3aTeIbHbIX)
napameTpoB, MOCKOJbKY KaXXIblii mapaMeTp ykaszaH B coocTBeHHOM Metoae. Kpome
TOrO, CTPOUTENIH MOTYT COOMpaTh NapaMeTpbl, NepeaBaeMblie B HECKOJIbKUX Bbl-
30BaX MeTOJa, B €JMHOM MNoJie, Kak ObLio MokaszaHo B Metose addTopping Bhille.

[MpoekTHbiit WwabnoH Cmpoumens BecbMa rudkuii. OIUH CTPOUTENIL MOXKET MC-
MoJb30BaThCst MHOTOKPATHO AJ1s CO3/IaHusi HeCKoNIbkUX 00bekToB. [lapameTpsl cTpo-
UTENS MOTYT KOPPEKTUPOBATHCS MEXAY BbI30BaMW MeToza build ayis HeGonbLinMx
H3MEeHEHU# co3aaBaeMbIX 00bekTOB. CTPOMTENb MOXKET aBTOMAaTHYECKH 3aMONHATh
HEKOTOpbIE MOJS NPHU cO3aaHUKM 00bEKTa, HanpUMep CepUitHbII HOMEp, KOTOPbIi
yBEJIMYUBAETCS KaXKblid pa3 Npu co31laHMHU HOBOTrO 0ObEKTa.

KoHeuHo xe, npoekTHbli wadnon Cmpoumens uMeeT U HeaocTaTky. YToObl co3-
natb 00beKT, He0OX0AMMO CHayasa co3aarb ero ctpourens. Ha npaktuke o6bluHO
CTOMMOCTb CO3/IaHHs CTPOUTEs OyAeT He3aMeTHOM, HO MOXET OKa3aTbes npobie-
MO# B CMbICJIE POU3BOAMTENBHOCTH B KpUTHYECKHUX cUTyauusx. Kpome toro, wa-
6101 Cmpoumens sBnsietcsi 601ee MHOMOCJIOBHBIM, YeM LLAGIOH TENeCKOMMYECKOro
KOHCTPYKTOpa, MO3TOMY €ro CJielyeT UCMOJIb30BaTh TOJILKO MPHU HATHYUH N0CTATOU-
HO 60JIBLIOro KOJIMYECTBA NapaMeTpoB, Mo KpaiHeH Mepe He MeHee YeToipex. Ho
He 3a0biBaiiTe, uTO B Oyayuiem MoryT 1o0aBUThLCS U Apyrye napamerpbl. Ho ecin
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Bbl HAUMHAETE C KOHCTPYKTOPOB UJIM CTaTH4ecKUX Gabpuk U nepexitouaerech Ha
CTPOMTEb, KOTla KJIACC YK€ NOCTaTOYHO aKTMBHO UCIIONIB3YETCS, TO yCTapeBLIMe
KOHCTPYKTOPbI HJIM cTaThueckue Gpadbpuku OynyT Melarh, kak 601bHOI 3y0. Takum
00pa3oM, 3a4acTylo Jyullie cpa3y HauMHaTh paboTaTh CO CTPOUTENEM.

Hrak, abdaon npoexkrupoBanusi Cmpoumens siBiasieTcsi XOpouiuM BbIGOpom
NpH NPOEeKTHPOBAHHH KJIACCOB, KOHCTPYKTOPbI W/IH cTaTHYecKHe GadpHKH Ko-
TOPBIX OyAyT HMeTh 60/1b1IOE KOJIMYeCTBO NapaMeTPOB, 0COOEHHO €CJIM MHOTHE
13 3TUX NapaMeTPOB OKa3bIBAIOTCS HEOOA3ATENBHBIMH HIIM MMEIOT OMHAKOBBIN THII.
Koa knueHTa ¢ Hcnonb30BaHUEM CTPOMTENEH ropa3ao MpoLle 11 YTEHUs U 3aTMCH,
YeM KO C TENECKOMMYECKUMH KOHCTPYKTOPaMH, a IPUMEHEHUE CTPOUTENEH ropas-
1o 6e3onacHee, yeM Ucrnob3oBaHue JavaBeans.

2.3. Ilony4aiiTe CHHIVITOH ¢ MOMOLbIO 3aKPbITOTO
KOHCTPYKTOpPa HJIH THINA NepevHcaIeHHs

Cunenmon — 3TO MPOCTO KNACC, KOTOPbIi MHCTAHUMPYETCS TONbKO OAUH pa3
[12]. CuHrnToHBI 06bIYHO NpEACTABASAIOT 000 IHO0 0ObEKT 63 COCTOAHMSI, TAKOM
kak ¢pyHkuus (pasnen 4.10), 1460 cUCTEMHBIH KOMITOHEHT, KOTOPbIH YHUKAJIEH 110
csoeii mpupoae. IlpeBpauieHne Kaacca B CHHIVITOH MOKeT 3aTPYAHHTb T€CTH-
poBaHHe ero KJHEHTOB, IOTOMY YTO HEBO3MOXKHO 3aMEHHUTB JIOXKHYIO peaju3aLuio
CHHIVITOHOM, €CJIH TOJIbKO OH HE peasiu3yeT UHTepQEiic, KOTOPBIH CIYXKHT B Kayec-
TBE €ro THMa.

MMeercs nBa pacnpoCcTpaHEHHBIX crnocoba peann3aluu K1acCoB CHHIITOHOB.
O6a oHM OCHOBaHbI Ha CO3JAHUH 3aKPBITOrO KOHCTPYKTOPA H 3KCMOPTE OTKPLITOro
CTaTUYECKOr0 3JIEMEHTA JU1sl MPEIOCTABIIEHHUS 10CTYNa K €AMHCTBEHHOMY 3K3eMILIs-
py. B nepeom noaxoae uneH npeacraesnset codoii nose final:

// Cuurnron c nonem public final

public class Elvis

{
public static final Elvis INSTANCE = new Elvis();
private Elvis()

{

}
public void leaveTheBuilding()
{
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3aKpbIThIH KOHCTPYKTOP BbI3bIBAETCS TONBKO OJWH pa3 AJsl HHULMAIU3aLUK OT-
KpbiTOro craryueckoro final-noas E1vis. INSTANCE. OTCyTCTBHE OTKPHITONO
WJTH 3aLMLLIEHHOTO KOHCTPYKTOpa 2apanmupyem “ONHO3JIBUCHOCTD : NOC/1€ MHULIU-
anu3auuu kiacca E1lvis Oyaer cyuiecTBoBaTb POBHO OJMH 3K3eMMsp kiacca E1-
vis — Hu Oonblue, HU MeHblle. YTo Obl HY es1an KIMEHT, 3TO HUYEro He U3BMEHHT
(c oAHOM OrOBOPKOM: MPUBUIETUPOBAHHBIN KIIMEHT MOXKET BbI3BaTh 3aKPbITbIH KOH-
cTpykTop pedaekcuHo (pa3aen 9.9) ¢ nomouibo MeToaa AccessibleObject.
setAccessible). Ecin BaM HyXHO 3alLMTUTBCS OT TAKOrO HaMaAeHHUs, U3MEHHUTE
KOHCTPYKTOP TakK, 4TOObl OH FreHEpUpOBa HCKJIIOYEHHE NMPU MOMbITKAX CO3AaHMs
BTOPOTO 3K3eMIIsipa.

Bo BTOpoM noaxoze k peanusalyH KJ1acCOB-CHHIIITOHOB OTKPbITBIH UsieH npej-
cTaBisieT coboii cratuueckuii padpudHbIH MeToa:

// CunraTon co craTuvueckom odabpuxoin

public class Elvis

{
private static final Elvis INSTANCE = new Elvis();
private Elvis ()
{

}
public static Elvis getInstance()
{
return INSTANCE;
}
public void leaveTheBuilding ()
{

}

Bce BbI30Bbl E1Vis.getInstance BO3BpalLalOT CCbUIKY HAa OAMH U TOT Xe 00b-
€KT, U HUKaKoi Apyro# ak3emnasp E1vis Hukoraa He OyaeT co3aaH (¢ Toi e paHee
yNOMSIHYTOH OrOBOPKOIA).

['maBHbIM NPEUMYLIECTBOM MOAXOJAA C OTKPBITHIM MOJNEM sBASETCs TO, YTO API
JieNIaeT OYEBUHBIM, YTO KJAcC ABJSIETCS CHHINITOHOM: OTKPBITOE CTaTH4YECKOE none
o6bsiBNeHO Kak final, Tak 4To OHO Bceraa OyaeT coaepKarh CChIJIKY Ha OOMH U TOT
e 00beKT. BTopbIM nNperMyLIECTBOM SBIISETCS TO, YTO OH MPOLLE.

OnHKUM M3 NPerMYLIECTB MOAXO0Aa CO cTaTHYeckoi (adpHKoit ABNsETCS TO, UTO
OH 00ecneynBaeT JOCTaTOUHYH TMOKOCTb 11 TOTO, YTOObI M3MEHUTh CUHITITOH Ha
KJlacc, He ABJSIOLIMICSA TakoBbIM, O6e3 u3MeHeHus ero API. ®abpuuHsiii MeToa Bo3-
BpalL@eT eMHCTBEHHbIH IK3eMIUIAP, HO MOXET ObITh U3MEHEH TaKUM 00pa3oMm, uTo-
Obl BO3BpALLATh, CKAXKEM, OTAE/IbHBIA IK3EMIUIAP U1 KaXKAOro BbI3bIBAIOLIErO €ro
noToka. BTopbiM nperMyLLECTBOM SIBIISIETCS TO, YTO MOXKHO HAaNMCaTbh 0606uyeHHYI0
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pabpuxy cuHenmoHos, €Civ TakoBasi TpeOyeTcst BalieMy NPUIoKeHUIo (pa3aen 5.5).
[TocneaHee NpeMMyIECTBO UCMONB30BAHUS CTaTUYECKOK paOpUKHU COCTOUT B TOM,
YTO CCHIIKA HA MeMOO MOXET UCMOJIb30BaThC B KQYECTBE MOCTABLUMKA, HAaNIpUMEDP
Elvis::instance aBasercs Supplier<Elvis>. Eciv HM 0QHO U3 3TUX npe-
MMYLLECTB HE SIBNSETCA 3HAYMMbIM, NIPEANOUTHUTENBHEE OKa3bIBAETCS MOAXO/ C OT-
KPbITBIM MOJIEM.

Urobbl caenath KJacc CHHIITOHA, KOTOPbIA MCMOMB3YET OAMH W3 3THX MOAXOAOB,
cepuanuzyemuim (rnasa 12, “Cepuanusaums’), HEIOCTaTOUHO NPOCTO 100aBUTH B
ero oObsaBNeHUe implements Serializable. [Insg rapaHTUM COXpaHEHHUs CBOM-
CTBa CMHIVITOHA O0BSABUTE BCE NOJS IK3EMIUIApa Kak transient v mpeaocraBbTe
meton readResolve (pa3aen 12.5). B npoTBHOM ciyyae npu Kaxao# Jecepranu-
3alMM CepHanu30BaHHOIO 3K3eMMIsipa OyleT co31aBaThCsl HOBbIM SK3EMIUISP, YTO B
HaLLEM NpUMepe NMPUBEIET K MOSIBIEHHIO IOXKHbIX 00bekTOB E1vis. YTo6b! Npenor-
BpaTUTb 3TOT 3¢deKT, 100aBbTe B KJIacC spurious Takoi Metoa readResolve:
// MeTon readResolve nnst COXpaHeHnst CBOMCTBA CUHIJITOHA
private Object readResolve() {

// Bo3BpamaeT UCTUHHHI 00BekT Elvis u mossonser

// cBopumky Mycopa no3aboTMTBCS O CaMO3BAaHLE.
return INSTANCE;

TpeTtuii cnoco6 peanu3aury CHHIITOHA COCTOUT B OOBSBIEHHWH OAHODNEMEHTHO-
ro NepeYUcaeHUs:

// CUHDATOH-nepeunclleHMe — NPeIIOYTMUTENbHEN NOTXOX
public enum Elvis

{
INSTANCE;

public void leaveTheBuilding ()
{

DTOT NOAXOA aHAJIOrM4Y€EH NOAXOAY C OTKPBITHIM M0JIEM, HO sIBNSETCS Gonee KoM-
NakTHbIM, ¢ GecnnaTHbIM MPeA0CTaBIEHUEM MeXaHW3Ma cepHanu3aLum, U obec-
NeYMBAET TBEPAYIO FAPAHTUIO OTCYTCTBUSI HECKOJIBKHUX DK3EMIUIAPOB, Aaxe Nepes
JIMLIOM CJIOXKHOM CepHai3alMK UM aTaky uepe3 pedaeKcHio. ITOT MOAXOL MOXKET
Ka3aTbC HEMHOIO HEECTECTBEHHbIM, HO OAHOYIEMEHTHOE NMepevYHCIeHHe 3a4a-
CTYIO NpeAcTaBJisieT co0ol Hanay4Huii cnoco® peaju3auun cuHriaToHa. O6-
paTUTe BHUMAHHUE, YTO TOT MOAXOA HEJb3sl UCMOJIb30BATh, €CJIW Balll CHHIIITOH
JOMKEH PacIIMPATB CYNepKIace, OTIMUYHBIN OT Enum (XOT MOXCHO 0ObSBUTD Nepe-
YUC/IEHHE AN1s peanu3aumry HHTepdencoB).
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2.4. Ob6ecneunBaiiTe HEHHCTAHUHPYEMOCTh
¢ MOMOUbIO 3aKPBHITOr0 KOHCTPYKTOpa

HHorna tpebyeTcs HamucaTh Kjiacc, KOTOpPBIA npeacrasiser coboit npocto
CrpynnupoBaHHbIE CTaTHYECKHE METOALI M cTaTHueckue noss. Takue knaccel npu-
o0penu MIoXyto penyTaLuio, NOTOMY YTO HEKOTOpbIE MPOrpaMMHUCTBI 3710y NnOTpeo-
JSIOT UMU, YTOOB! NPEBPATUTH 0OBEKTHO-OPUEHTHPOBAHHOE NPOrPpaMMHPOBAHHE B
NpOUEAYPHOE, HO OHH UMEIOT U BIMOJHE 3aKOHHbIE MpUMeHeHUs1. OHHU MOTYT HMc-
nonb30BaThes AJ1 FpYNMUPOBaHUs CBA3aHHBIX METOAOB Hall NPUMUTHUBHBIMH 3Ha-
YEHUSMH WM MaCCUBaMM, Kak java.lang.Math unu java.util.Arrays. OHu
MOTYT TaKOKE UCMONB30BaTbCA N1 MPYNMUPOBAHUS CTATHUECKUX METOJOB, BKJIFOYast
dbabpuku (pasaen 2.1), 4ns 06BEKTOB, peanu3yOLMX HEKOTOpbIH HHTEepdeiic, Ha-
noaobue java.util.Collections. (HauuHas ¢ Java 8 Takue MeTOaAbl MOXHO
NOMECTUTDb 8 UHTepdeiic, B NPEANOIMKEHHH, YTO Bbl MOXKETE €ro W3MeHsTh.) Hako-
Hell, TaKUe KJIAacChl MOTYT HUCMOJIb30BaThCA AJsl rpynnupoBaHUs MeTofoB B final-
KJ1acce, MOCKOAbKY MX Hellb3sl TOMECTUTD B MOAKJIACC.

Takue cayocebnvie kraccel He NpeaHa3HaYEHbl 11 CO3aHHUs IK3EMIUISAPOB: UX
9K3EMIISIPBl HE UMEIOT cMbicsia. OIHAKO B OTCYTCTBHE SIBHBIX KOHCTPYKTOPOB KOM-
NUIATOP NPEAOCTABRSET OTKPITbIA KOHCMpyKmop no ymonyanuio 6€3 napaMeTpos.
Jlns nons30Bares 3TOT KOHCTPYKTOP HEOTJIMUHM OT Jitoboro apyroro. He peakocTsb
BCTPETUTH HEMpeAHAMEPEHHOE MHCTAHLMPOBAaHWE MOJIb30BaTENbCKUX KJIacCOB B
omy6ankoBaHHbIX API.

IMonbITKH 3aNpeTHTh HHCTAHUHPOBAHHE, A€/ KJacc a0CTPAKTHBIM, He-
padorocnocodubl. KpoMe Toro, 3ToT cnoco6 BBOAUT B 320y /AEHHE MOJb30BA-
Teael, CUMTAIOILUX, YTO a0CTPaKTHBIN KJacc MpeaHa3HayeH 115 Hac/le0BaHMs
(pazaen 4.5). OnHako UMeeTcs OYEHb NMPOCTast HAMOMa 00ecneYeHUs! HEMHCTaHLM-
pyemocTu. KOHCTpYKTOp MO yMOJIYaHHIO CO3JaETCs, TOJIBKO €CJIM KNacc He coaep-
XMT SIBHBIX KOHCTPYKTOPOB, TaK YTO KJIACC MOXKHO C/1€/1aTh HEHHCTAHLHPYEMbIM,
A00aB/IsIs B HEro 3aKpbIThIi KOHCTPYKTOP:

// HeuHCTaHUMpyeMs i1 ClyxeBHBII KJ1acc
public class UtilityClass
{
// NomaBnenmMe cosSmaHMUsT KOHCTPYKTOPA NO YMOJIYAHUD
// BNIsT QOCTUXEHUST HEMHCTAHLUUPYEMOCTU
private UtilityClass()
{

throw new AssertionError();

// OcTajbHOM KOI OMNyleH
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[TockonbKy sIBHBII KOHCTPYKTOP SBJISE€TCS 3aKPBITHIM, OH HEAOCTYNEH BHE KJac-
ca. UcktoueHne AssertionError He siBIseTCs CTPOro o0s3aTebHbIM, HO obec-
ne4yyBaeT CTPaXoBKY MPH Cy4yalHOM BbI30BE KOHCTPYKTOpa BHYTPH Kiacca. ITo
rapaHTHpYET, YTO kiacc He OyAeT c034aBaThbCsi HUKOTAA, HU MPU KaKUX 00CTOATE b-
CTBaxX. JTa HANOMA HECKOJIbKO KOHTPUHTYUTHUBHA, MOTOMY YTO KOHCTPYKTOp Mpeao-
CTaBJIETCA, HO TaK, YTO €ro HeJb3s Bbi3BaTh. [loaTOMY LienecooOpa3Ho BiitouaTh B
KOJ, COOTBETCTBYIOLUMIA KOMMEHTAPHH, KaKk MOKa3aHO BBILLE.

B kauyectse nobouHoro addekra 3Ta MAKMOMA MPEAOTBPALLAET TaKXke Haclle10Ba-
HHE TaKoro Kjacca. Bce koHCTpyKTOpBI Moaksiacca A0MKHbI MPSIMO MM KOCBEHHO
BbI3bIBaTh KOHCTPYKTOP Cyrepiiiacca, HO noakiacc He OyaeT UMeTb BO3MOXKHOCTH
BbI30Ba KOHCTPYKTOpa Cynepkacca.

2.5. IlpeanoyuTaiiTe BHepeHHe 3aBUCHMOCTeH
#EeCTKO NMPOLIHUTLIM pecypcam

MHorue Kiaccbl 3aBUCAT OT OAHOTO UM HeCKoNIbKMX 6a30BbIX pecypcoB. Hanpu-
Mep, cpeacTBO npoBepku opdorpaduu 3aBucut ot cnosaps. He penkocts — yBu-
AETb peau3aLMIo TAKMX KJacCOB Kak cTaTuueckux (paszaen 2.4):

// Heramnexamee MCNONBSOBaHME CTATUYECKOT'O CIYXeBHOTO
// wnacca — HermBxoe u He TecTupyeMoe!
public class SpellChecker
{
private static final Lexicon dictionary = ...;
private SpellChecker() {} // HeuHCTaHUMPYEMbI
public static boolean isValid(String word)
{

}
public static List<String> suggestions(String typo)
{

}

AHaNnoOrMYHO HE PEAKOCTb U peau3alusl TaKUX KJIacCOB KaK CHUHIITOHOB (pa3z-
aen 2.3):

// HeHannexaliee MCNONBLSOBAHME CUHIVITOHA — HEruMBKOe M He
TecTupyemoe !
public class SpellChecker
{
private final Lexicon dictionary = ...;
private SpellChecker(...) {}
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public static INSTANCE = new SpellChecker(...);
public boolean isValid(String word)
{

}
public List<String> suggestions(String typo)
{

Hu oauH U3 3THX NOAXO40B HE ABISAETCS YAOBIETBOPHUTENbHBIM, MOCKOJIbKY OHU
NPEANoIIararoT, YTO CYLIECTBYET TONBKO OAMH CJIOBapb, KOTOPbIH CTOUT UCNOJIB30-
BaThb. Ha npakTuke kaXxabli 31K MMEET COOCTBEHHBIH CJIOBapb, a A CNeLManbHbIX
Lieseii MOTYT HCMOJB30BaThCs CrieLUaibHble cioBapu. Kpome Toro, MoxeT ObITb jke-
JlaTeJIbHO MCTIONb30BaTh CNELMaNbHbIN CIOBaph 11 TECTUPOBaHUA. [yno cuutars,
4TO OAHOTO cJioBaps OyleT 10CTaTOYHO BCErAa W s BCEX LieNe.

Bel Mornu 6b1 nonsiTatbes obecneunTs NOAAEPXKKY KiaccoM SpellChecker
HECKOJILKMX ClIOoBapeit, caenas nose dictionary He OKOHYaTeNbHBIM U 100aBHB
METOJ M3MEHEHHS CJIOBaps B CYLLECTBYIOLLEM Kjlacce NpoBepkH opporpaduu, Ho
3TOT BbIXOJ HEKPACHBbIH, MOJBEPXKECHHBIH OIIMOKAM W HEMPHUIOAHBIA MPHU UCMOJb-
30BaHMH napaenusma. CTarHueckHe ciayxeOHble KJACChl H CHHIVITOHbI HeMpH-
TOAHBI ISl KJIACCOB, MOBEICHHE KOTOPBIX NapaMeTPH30BAHO JIEXKAUIHM B HX
OCHOBE pecypcoMm.

UYto Ha caMoMm aene TpedyeTcss — 3TO BO3MOXHOCTD MOAJCPIKKH HECKONBKUX IK-
3eMILIAPOB Knacca (B HalleM NpHUMepe — khacca SpellChecker), Kaxabli U3 KO-
TOPbIX MCIMOJb3yET HEOOXOAMMBII KJIMEHTY pecypc (B HallleM MpUMepe — CIIOBaphb).
[pocras cxema, ynoBneTBopsiioLLas 5ToMy TpeOOBaHHIO — Mepeaaya pecypca KOH-
CTPYKTOPY NPH CO3JaHHH HOBOTIO IK3eMIIsipa. T0 ogHa U3 GopM eéHeopeHus
3asucumocmeit (dependency injection): cioBapb SIBISETCS 3d8UCUMOCTbIO Kilacca
nposepku opdorpaduu, KoTOpas 8Hedpsemcsa B KIacc MpH €ro Co3AaHUu.

// BrempeHme SaBucuMocTelr oBecneumBaeT IMBKOCTE M TECTUPYEMOCTb
public class SpellChecker

{

private final Lexicon dictionary;

public SpellChecker (Lexicon dictionary)
{

this.dictionary = Objects.requireNonNull (dictionary);
}

public boolean isValid(String word)
{
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public List<String> suggestions(String typo)
{

CxeMa BHeJpeHHs1 3aBUCUMOCTEI HACTOJILKO NMPOCTa, YTO MHOTHE NMpOrpaMMH-
CTbl FOJaMH UCNOJb3YIOT €€, aXKe HE MOJ03pEBast, YTO OHA HMEET COOCTBEHHOE
umsi. XOTs HaLll npuMep ¢ NpoBepkoi opdorpaduu UCNONB3YET TOALKO OJMH pecypc
(cnoBapb), BHeApeHHE 3aBUCUMOCTEH paboTaeT ¢ MPOM3BOJIBHBIM KOJIMYECTBOM pe-
CYPCOB M MPOU3BOJILHbIMHU rpadpamu 3aBUcMMOcCTel. OH COXpaHSeT HEU3MEHHOCTb
KnaccoB (pazaen 4.3), Tak YTO HECKOJBKO KJIMEHTOB MOTYT COBMECTHO MCIOJIb30BaTh
3aBUCHUMbIEe OOBEKTDI (B NPEANONOKEHUH, YTO KIIHEHTaM HYXHbl OJJHH U Te e Oa-
30Bble pecypcbl). BHenpeHHe 3aBUCHMOCTEl B paBHOH CTENEHU MPUMEHUMO K KOH-
CTpPyKTOpaM, cTaThueckuM pabpukam (pazaen 2.1) u crpourensm (pasnen 2.2).

[Tone3Has pa3HOBHAHOCTH CXEMbl COCTOMT B MEpeAaue KOHCTPYKTOpY gpabpuku
pecypcos. ®abpuka — 3TO 0OBEKT, KOTOPbIH MOXXET MHOTOKPATHO BBI3bIBATHCS AJIS
co3AaHus 3k3emMnsipoB Tuna. Takue Gpabpuku BOMIOILAIOT NPOEKTHBIi wadnoH Pa-
opuunbiit Memoo [12]. Untepdeiic Supplier<T>, BBeAeHHbII B Java 8, uneanbHo
NoAXOAMT IS npeacTaBieHus pabpuku. MeTtoasl, nonyyatowme Supplier<T> B
KaueCTBE BXOAHBIX JAHHbBIX, OObIYHO AODKHBI OFPAHUYMBATh NapaMeTp THna ¢padpu-
KM C MOMOLLbIO 02panuyenHoz2o noocmanosoynozo muna (bounded wildcard type)
(pa3nen 5.6), yToObI MO3BONMTH KIMEHTY Nepeaath Gpabpuky, koTopas co3naet oo
MoATUN yka3aHHOro THna. Hanpumep, BOT METOA, KOTOPBIH CO3/1a€T MO3aHKY C MC-
NoNb30BaHHEM KJIMEHTCKOH (pabpHKH A NPOU3BOACTBA KAXKAO0H MIWTKH MO3aUKH:

Mosaic create(Supplier<? extends Tile> tileFactory) { ... }

XoTH BHEApPEHHE 3aBUCMMOCTEH 3HAYMTENILHO MOBBILLAET FTMOKOCTL M TECTHpYE-
MOCTb, OHO MOXKET 3aCOPATb KPYIMHbIE NPOEKThI, KOTOPbIE 0OBIYHO COAEPIXKAT ThICS-
4y 3aBUcUMOCTeH. Takoe 3acOpeHHe MOXKHO YCTPaHHMThb C MOMOLLIO KapKaca eHe-
openus 3aeucumocmeii (dependency injection framework), Takoro kak Dagger [10],
Guice [16] unu Spring [45]. Ucnonb3oBaHKe 3THX KApKacoB BBIXOJMT 3@ PaMKH JaH-
HOI KHUIM, O1HaKko oOpaTuTe BHUMaHue, 4to API, paspaboraHHele qns BHeApeHHs
3aBUCHMOCTEi BPY4HYIO, TPMBHAJIBHO aJanTHUPYIOTCS Al HCMONb30BaHUS 3TUMH
KapKacaMH.

Pe3stome: He UCMONB3YHTE CHHITITOH WIIM CTAaTHYECKHUI ClTy>keOHbIi Knacce s pe-
anu3aLMy Kacca, KOTOpbli 3aBUCHT OT OJHOIO MJIM HECKOJIbKHMX 0a30BbIX pecypcoB,
MOBEICHHE KOTOPbIX BJMSET HA 3TOT KJIACC, U HE JaBaiTe KJIacCy HEMoCpeACTBEHHO
co3zaBarth 3TH pecypcbl. BMecTo aToro nepenasaiite pecypebl, Minu pabpuku anst ux
CO3/1aHUsA, KOHCTPYKTOPY (MJIK cTaTHuecKoi pabpuke WK crpouTento). Ita npax-
THKa, U3BECTHas KaK BHEpEHHE 3aBUCUMOCTEH, 3HaUUTENBHO MOBbLILLAET F’MOKOCTS,
CTeneHb NOBTOPHOTO UCMOAb30BAHUS U BO3MOXXHOCTH TECTHPOBAHMS KJlacca.
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2.6. U30eraiiTe co3aaHUA U3JIHUIHUX 00bEKTOB

3adacTyio LenecoobpazHO MOBTOPHO HCMO/b30BaTh OJUH OOBEKT BMECTO CO3-
JaHHs HOBOTO, yHKLUMOHAIbHO 3KBMBAJEHTHOrO 00bekTa BCAKUH pa3, koraa OH
CTaHOBUTCS HEOOXoAMMBIM. [10BTOpHOE HCMONbL30BaHUWE MOXKET ObITh Kak Gonee
ObICTpBIM, Tak M Oosiee 3neraHTHbIM. HenmeHsieMblii 00beKT Bcerna MOXeET UCMOb-
30BaTbCsl MOBTOPHO (pasaen 4.3).

Bor (3kcTpeManbHblii) MpUMEp TOTO, KaK HE Ha/0 MOCTYMNaTh:

String s = new String("bikini"); // He genaire Tax!

HHcTpyKLMs co31a€T HOBBIH 3K3eMMsip String NpU KaXKaoM BbINOJHEHHUH, U
NpH 3TOM HHU OJJHO M3 3TUX CO3JaHHUI HE ABNSETCS HEOOXOAUMBIM. APryMEHTOM KOH-
cTpykropa String ("bikini") sBnsercs cam ak3emmsp String, GyHKUHOHAND-
HO MJECHTHYHBIH BceM 00beKTaM, cO3AaBaeMbIM KOHCTpYKTOpoM. Eciii 310 mpouc-
XOIMT B LIUKJIE WM B YACTO BbI3bIBAEMOM METOIE, MUNIMOHbI 3K3EMIUIAPOB String
MOrYT OBITh CO31aHbl HANPaCcHO.

VYcoBepLUeHCTBOBaHHAs BEPCHS UMEET CNIEYIOLUMIA BUA:

String s = "bikini";

OTa BepcHs UCMOJB3YET EAMHCTBEHHBIN 3K3eMMasp String BMecTo co3aa-
HUS HOBOTO NpPH KaXKA0M BbINONHEHUH. KpoMme Toro, rapaHTpyeTcs, YTo 3TOT
00bekT OyeT MOBTOPHO MCMONbL30BAThCS JOOBIM APYTrHM KOAOM, BBIMOJHAEMbIM
TOM e BUPTyaJbHOW MAILMHOM U COAEpKALLUKUM Ty XK€ JIUTEPANIbHYIO CTPOKY [25,
3.10.5].

YacTo MOXKHO M30€XkKaTh CO3aHUsl HEHYXHbIX OObEKTOB, €C/IH B HEU3MEHAEMOM
KJacce, UMEIoLLEM H KOHCTPYKTOPHI, U cmamuyeckue pabpuynvie Memoowt (pas-
aen 2.1), npeanoyectb nociaeaHue nepssiM. Hanpumep, pabpuunbiit MeToa Bool-
ean.valueOf (String) npeanoyTHTEbHEE KOHCTPYKTOpa Boolean (String)
(xoTopslii ynpa3aneH B Java 9). KoHcTpyKTOp 00513aH co3naBaTh HOBbII OOBEKT NpH
Ka)k10M BbI30BE, B TO BpeMsl kak ¢pabpuuHbIi MeToa He 00s3aH NoCTynath TaKUM
o0pa3oM (1 Ha MpaKTHKE TaK M He MocTynaer). B nononHeHue k NOBTOPHOMY Hc-
MOJIb30BaHHIO HEM3MEHAEMbIX OObEKTOB MOXXHO TaKXe MOBTOPHO MCMONb30BaTh M3-
MeHsieMble OOBEKTBI, €CJIM Bbl 3HAETE, YTO OHU HE OYAYT U3MEHEHBI.

Co3nanue oqHHX 00bEKTOB OKa3bIBaeTCs ropasfo 6onee JOPOrum, 4em Apyrux.
Ecnu Bam MHOrokparHo Tpedyercst Takoi “noporoit o0beKT”, BO3MOXKHO, LIENeco-
o0pa3HO KelMpoBaTh €ro s MOBTOPHOro Mcnonb3oBaHus. K coxanenuto, He
BCET/la OYEBHU/IHO, YTO Bbl cO3aeTe Takol 00beKT. [Ipeanonoxum, 4To Bbl XOTHUTE
HanucaTb METOA A ONPEAEICHUS, ABISETCS W CTPOKA KOPPEKTHBIM PUMCKUM
yucioM. Bot camblii npocToii cnoco6 caenars 3T0 ¢ MOMOLUbIO PEryJsipHOro Bbl-
paXkeHus:
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// TpouMSBOOUTENLHOCTL MOXHO CYWMECTBEHHO IIOBHCHMTL !
static boolean isRomanNumeral (String s) {
return s.matches (""(?=.)M* (C(MD] |D?C{0,3})"
+ "(X[CL] IL?X{0,3}) (I[XV]|V?I{0,3})s$");

[Tpobnema 31Ok peanusauuu B TOM, YTO OHa OMMUpaeTcs Ha Metoa String.
matches. Xors String.matches — npocreiilnii cnocod npoBepkH, COOTBET-
CTBYET JIH CTPOKA Pery/isipHOMY BbIPAXKE€HHI0, OH He MOAXOANT AJIsi MHOTOKpaT-
HOIO0 HCNOJIb30BAHHS B CHTYALUHAX, KPHTHYHBIX B CMbICJ/l€ IPOH3BOAHTEIbHOC-
TH. besja B TOM, 4TO OH BHYTPEHHE CO3AaeT 3K3eMIuIsip Pattern ans peryiaspHoro
BBIP@KEHHUS M UCMOJIb3YET €r0 TOJIbKO OIMH Pa3, MOCJIE YEro OH CTAHOBUTCS A00bIUEH
cOopumka mycopa. CozaaHue sKk3eMIsipa Pattern J0CTaTOYHO JOPOrocTosILee,
NOCKOJIbKY TpeOyeT KOMMUIISLIUK PETY/ISPHOTO BbIPaXXEHHsI B KOHEUHBIH aBTOMaT.

JIns noBbIlIEHHsS NPOU3BOAMTENBHOCTH, KaK YacTh MHMLMANIU3ALMMU Kilacca,
MOXHO IBHO KOMITUJIHPOBATb PEryJsipHOE BbIpaXkeHHeE B 3Kk3eMIsip Pattern (ko-
TOPbIH ABNSETCS HEU3MEHIEMBIM) M MOBTOPHO UCMOb30BaTh TOT XKE IK3EMIUIAP A
KaXX0ro BbI30Ba MeToja i sRomanNumeral:

// NoBTOpPHOE MCNONBLSOBaHME JOPOrocTosmero ofsexra
// DNsi NOBHIIEHUSI NPOUSEORUTEJILHOCTU
public class RomanNumerals
{
private static final Pattern ROMAN =
Pattern.compile (""" (?=.)M* (C[MD] |D?C{0,3})"
+ "(X[CL] |L?X{0,3}) (I[XV]|V?I{0,3})$");

static boolean isRomanNumeral (String s)

{
return ROMAN.matcher (s).matches();

VYayudwenHas Bepcus isRomanNumeral obecrneduBaeT 3HaYUTENBHOE MOBBI-
LIEHHE MPOU3BOAMTENBHOCTH NPH YacThIX BhI3oBax. Ha mMoeli MamuHe ucxonHas
Bepcust TpebyeT 1.1 Mkc Ha 8-CMMBONBHOH BXOAHOM CTPOKE, @ yy4lUeHHas Bep-
cust — 0.17 Mkc, uto B 6,5 pa3a 6bicTpee. [1py 5TOM NOBLILLAETCS HE TONBKO MPO-
M3BOAMTEJIBHOCTD, HO, BO3MOXHO, M ACHOCTb Koaa. Ctaruyeckoe nosie final ans
B IPOTUBHOM CJly4ae HEBUAMMOTO 3K3EMIUIApa Pattern Mo3BoNseT AaTh EMY UMS,
KOTOpOe ropaszo 6osee NOHATHO, YEM CaMO PEryJIIPHOE BbpaXKeHHUE.

Ecau knacc, coaepxaluuii ynyyiieHHyI0 BEpCHIO MeToa isRomanNumeral,
MHULIMATIU3UPYETCS, HO pacCMaTPUBAEMbIH METO HUKOFIA HE BbI3bIBAETCS, MOJIE
ROMAN OyaeT HHULIMAIM3UPOBAHO HAMpacHO. Takylo HEHY)XHYIO MHULMAIM3aLMIO
MOXHO ObI110 Obl YCTPaHWUTh C MOMOLUBIO 1EHUBOU (OMIONCEHHOU) UHUYUANU3A-
yuu noJs (pasaen 11.6) npu nepBoM BbI30BEe MeToAa isRomanNumeral, HO 3TO
He pexomeHayeTcs. Kak 310 yacTo ObIBaeT ¢ OTIOXKEHHOMH MHHLMANIKW3aUMEl, OHa
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YCIOXHSET Peann3aLuto, He MPHUBOASA K U3MEPUMBIM YNYUILEHHUAM NMPOU3BOAUTENb-
HocTH (pa3aen 9.11).

Korna oObekT sBAsieTC HEM3MEHSIEMbIM, OYEBUHO, YTO OH MOXeT Oe3onacHo
MCIOJIb30BaThCs MOBTOPHO; HO OBbIBAlOT ApYrUe CUTYalMH, B KOTOPbIX 3TO ropas-
JI0 MEHEE OYEBHUIHO U JaXke NMPOTUBOPEUUT 3ApaBoOMY cMbiciay. PaccMoTpum ciyuaii
aoanmepos [12]. Apanrtep npeacrasnseT coboi 0ObEKT, KOTOPbIH BbIMOMHSET Aene-
rMpoBaHHe ApyroMy oObeKTy, obecneynBas anbTepHaTUBHBIN HHTEpdeiic. [Tockonb-
Ky afiantep He UMEET COCTOSIHUS, TOMUMO COCTOAHMS 0ObEKTA, KOTOPOMY BBIMOJIHS-
eTcs Je/erupoBaHuie, HET U HEOOXOAMMOCTH co3/aBaTh 0oJiee OAHOTO SK3EMILIApa
AAHHOIO ajanTepa ANs 33laHHOro oObeKTa.

Hanpumep, Meton keySet nHTepdeiica Map Bo3BpallaeT NpeAcTaBleHUe Set
obbekTa Map, COCTOSILErO U3 BCex Kitovei oToOpakeHus. [IpeacraBiaeHue, 4to
KaXAblii BbI30B keySet NOMKEH cO3AaBaTh HOBBI dKk3eMnsp Set, HAaMBHOE, MO-
CKOJIbKY KakIblii BbI30OB keySet AaHHOro oObekra Map MOXET BO3BpalLaTh OAHH
M TOT K€ 3K3eMMIsip Set. XoTs Bo3BpalaeMbii 3K3eMruisp Set oObIYHO U3MEHS-
eMblH, Bce BO3BpallaeMble 00BbeKTbl GYHKLMOHANBHO UAEHTUUHBI: KOTAa OMH U3
BO3BpAaLIAEMbIX OOBEKTOB U3MEHSETCS, TO XKE CAMOE MPOUCXOAUT U C OCTabHbIMU
00BbEeKTaMM, MOTOMY YTO BCE OHH OCHOBaHbI Ha OJHOM M TOM € 3K3eMmuisipe Map.
XoTs co31aHHE HECKONIBKUX 9K3EMIUISApOB 0ObekTa keySet B OCHOBHOM Oe3BpeiHO,
OHO H3MLUHE U HE UMEET HUKAKUX MPEUMYLIECTB.

Ewie oqHUM nyTeM co3aHUs HEHYXHbBIX OOBEKTOB ABJSETCS AGMOMAMuUYecKas
ynakoeka (autoboxing), KOTopasi MO3BOJSET MPOrpaMMHUCTY CMELLINWBATL MPUMUTHB-
HbI€ M YNAKOBaHHbIE MPUMHUTHUBHBIE THITBl, YIAKOBbIBAsk U PACMAKOBBIBAS UX MPH
He0OXOAMMOCTH aBTOMAaTHYECKU. ABTOMAaTHY€eCKasl YNIAaKOBKA pPa3MbIBaeT, HO He
CTHpaeT pa3/iHuue Mex1y NPHMHTHBHBLIMH H YNIAKOBAHHbIMH NPHMHTHBHBIMH
THNamMu. IMeIoTcs TOHKHE CeMaHTHYECKUE pa3iniuus U He CTO/b TOHKHE pa3inuus
B NMPOU3BOAUTENBHOCTH (pa3aen 9.5). PaccMoTpum cneayrowmii MeToa, KOTOpbIi
BbIUMCIISIET CYMMY BCEX MOJIOXKMTENbHbIX 3HaYUeHUH THNa int. [l 3Toro nporpam-
Ma J0JIKHA UCMOJb30BaTh apupMeTHKy long, NOCKONBKY THM int HENOCTaTOYHO
6016110, YTOObI conepkaTh CyMMY MOJIOKMTENbHBIX 3HaUYeHHH int:

// Yxacno Memnenno! Bum MOxeTe HauTM cospaHme obmexTa?
private static long sum()
{
Long sum = OL;
for (long i = 0; 1 <= Integer.MAX VALUE; i++)
sum += 1i;
return sum;

OTa nporpamma AaeT NpaBUIIbHBIIA OTBET, HO OHA 20pA300 MEJIEHHEE, YEM OJK-
Ha 6bl ObITb, — M3-3a ONEYaTKH B OAHOM CUMBOJIE. [lepeMeHHas sum oObsABAEHA Kak
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Long BMECTO 1ong, a 3TO 03HAYaET, YTO NPOrpamMMa CO3AAET OKONO 2°' HEHYIKHBIX
3K3eMMIsApoB Long (MpUMEpPHO MO OAHOMY ANs Kaxkaoro nobapneHuss long i k
Long sum). M3MeHeHHe 00bsABIEHUS sum U3 Long B 1ong yMeHbLIAET BpeMs Bbl-
nojHeHus ot 6,3 10 0,59 ¢ Ha Moeli MaluMHE. YpOK SCEH: mpeAnoYHTaHTe NPUMH-
THBbI YNIAKOBAHHBIM IPHMHTHBAM H c/lelHTe 3a HelpeJHAMepeHHOi aBTOMa-
THYECKOH yIaKOBKOM.

B 3TOM pazzene He yTBepAaeTcs, YTO CO3AaHUe OOBEKTOB ABISETCS JOPOrocTo-
ALKM K ero ciieayet u3berarb. HanpoTue, co3nanue v yHuuToxeHne Hebonbnx
00BbEKTOB, KOHCTPYKTOPbl KOTOPBIX BBIMOJIHAIOT Maslo AeHCTBHIA, Oka3biBaeTcs Je-
WeBbIM, B 0COOEHHOCTH B COBpeMeHHbIX peanusauusax JVM. Coznanue nononHu-
Te/lbHbIX OOBEKTOB /151 NOBBILIEHUS ICHOCTH, NPOCTOTHI MM MOLLMW NPOrpamMMmbl,
KaK NMpaBHJIO, 0Ka3blBAETCS XOPOLUHUM PELIEHHEM.

M HaoGopor, uzberaHue co3aaHust OOGBEKTOB NyTEM MOAAEPHKHU COOCTBEHHOIO
nyna 06vexmoe8 0Ka3blBaeTCsA MIOXOH uaeei, eciiu 00beKTbI B MyJie Ype3BbIYaWHO
TshienoBecHbl. Knaccuueckum npumepom oObekTa, KOTOPBIH onpagosieaem cyiec-
TBOBaHHE Mysia OOBEKTOB, ABAAETCS MOAKIIOYEHHE K 6a3e AaHHbIX. CTOMMOCTb NOA-
KJIIOYEHUS JOCTATOYHO BbICOKA, YTO MPHAAET CMbIC/ MOBTOPHOMY MCMONb30BAHUIO
3THX 00bekTOB. OHaKo, BOOOLIE roBOps, NoaaepxKa cobCTBEHHBIX Mya0B 00bEK-
TOB 3aMyThIBaeT KOJ, yBEIUUHUBAET OObEM MCIMONB3YEMOH NaMATH U HAHOCUT Y1ueph
npou3poauTeNnbHOCTH. CoBpeMeHHbIe peanun3auuud JVM uMeroT XopoLuo onTHMHU3K-
poBaHHbIe COOPLUMKH MyCOpa, KOTOPbIE JIETKO NMPEBOCXOAAT TaKWe Ny/bl HeOONbLIKUX
0OBEKTOB.

“ITpoTMBOBECOM”™ K 3TOMY pa3jely ABAseTcs pa3nen 8.2, NocBsLIeHHbIH 3auum-
Homy konupoearuio (defensive copying). B tekyuiem pasaene rosopurcs “He co3-
NaBaiiTe HOBbIH OOBEKT TOrAa, KOrAa Bbl JODKHbI MOBTOPHO MCMOJIL30BATh YyXKe CY-
LLECTBYIOLLKIA”, pa3aen xe 8.2 rmacuT “He UCNoNb3y HTe NOBTOPHO CYLUECTBY IOLIHA
00bEKT, Koraa Bbl JODKHBI CO3AaTh HOBBIA. OOpaTHTe BHUMaHHE, YTO yliepd ot
MOBTOPHOIO UCMO/b30BaHUsS OOBEKTA MPH BbI30BE 3ALMTHOTO KOMMPOBaHUS ropas-
10 Gonbluuid, YeM yuiepl oT HanpacHOro co3aanus aybnukara oovekra. Hecrnoco6-
HOCTb CA€NaTh NPH HEOOXOAMMOCTH 3aILMTHbBIE KOTTMH MOXET NPUBECTH K KOBAPHBIM
owubkaM u Opelam B 6€30NaCHOCTH; CO3aHHE U3NHLUHUX OObEKTOB BIIHUSAET TOJb-
KO Ha CTHJIb U NPOU3BOAUTENBHOCTD.

2.7. U30eraiiTe ycTapeBUWINX CCbIJIOK HA 00bEKTHI

Korza Bbl nepexoamTe ¢ A3blKa C pyYHbIM YNpaB/ieHUEM MaMATbIO, KaK, Hanpu-
mep, C nnn C++, Ha A3bIK ¢ aBTOMAaTHUYECKOH cOOpKO# Mycopa HanoznoOue Java,
Balla paboTa KaKk MpOrpaMMHCTa yNpoLLAaeTcs, MOTOMY 4TO BallKd OOBEKThI aBTO-
MaTHYECKH YTHAU3MPYIOTCA, KOraa Bbl nepectaere ¢ HUMU pabotars. Koraa Bbl
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BMEPBbIE CTANIKMBAETECH C 3THM, KaXETCsl, YTO BCE BBIMOJIHAETCS KakK Mo Bonieo-
cTBy’. CO0opka Mycopa MOXET JIErKO BBECTH Bac B 3201y AeHHE, YTO Bbl HE OJKHBI
AyMarb 00 ynpaBieHHH NaMATBIO, HO 3TO HE COBCEM BEPHO.

PaccMoTpuM ciieayoLLy o NPOCTYIO peait3aLuio CTeKa:

// Bu MOXeTe HalTH yTeUKY NnaMsTu?
public class Stack
{
private Object[] elements;
private int size = 0;
private static final int DEFAULT_ INITIAL CAPACITY = 16;
public Stack()
{
elements = new Object [DEFAULT INITIAL CAPACITY];
}
public void push(Object e)
{
ensureCapacity();
elements([size++] = e;
}
public Object pop ()
{
if (size == 0)
throw new EmptyStackException();

return elements[--size];
}
/**
* Ybexpmaemcsi, UTO B CTeKe €CTb MeCTO XOTA Obl OJid OOHOT'O
* 3JIeMeHTa; eCIM HeT - yOBauBaeM eMKOCTb MacCCUBA.
*/
private void ensureCapacity()

{
if (elements.length == size)
elements = Arrays.copyOf (elements, 2 * size + 1);

B 3T0i#i nporpaMme HeT HUYEro HeBepHOTro (HO YuTaiiTe 0600ILEHHYIO BEPCHIO
B pazzaesnie 5.4). Bbl MOXeTE MPOBECTH UCUEPNBIBAIOLLEE TECTUPOBAHUE — U MPO-
rpaMma npoizer to6o# TecT, HO BCe paBHO B Hel ecTb CKpbITas npobnema. I'py-
60 roBopsi, NporpaMMa UMeeT “yTeuky NaMsATH”, KOTOpasi MOXKET NMPOSABIATLCS KakK
CHIXKEHHE NPOU3BOAUTENHLHOCTH M3-3a YCHUIIEHHOMH paboThl cOopllMKa Mycopa Unu
YBEJIMUYEHUS UCTIONb3YEMOH namsaTH. B npeaenbHbIX cyyasx Takas yTeuka namsrtH

’ Winu, Hao60pOT, Bbl B PACTEPAHHOCTH, NIOTOMY 4TO TEpPSETE KOHTPOJb HAll NPOUCXOAS-
wum. — IIpumey. peo.
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MO>ET BbI3BaThb CBOMMHI Ha JAMCK U Jaxke cOOi mporpaMmsl ¢ owuodkoit OutOfMe-
moryError, HO TakHe CUTYaLlMW CPABHUTENILHO PEKH.

Tak rae xe npsiuetcs oTa yreuka? Ecau cTek pacTeT, a 3aTeM yMEHbLIAETCs, TO
00BEKTbI, KOTOPbIE OBLIN CHATBI CO CTEKA, HE MOTYT ObITh YIalleHbl COOPLUHMKOM MY-
copa, Jaxke eciid nporpamMMa, MnoJib3yrollascs CTEKOM, yxke He oOpalaercsi K HUM.
Best npo6nemMa B TOM, UTO CTeK XpaHUT ycmapesuiue ccoliku (obsolete reference) Ha
3TH 00BbEKThI. YcTapeBLUas CChiIKa — 3TO CCbUIKA, KOTOpas y>e HUKOrAa He Oyaer
pa3biMeHOBaHa. B 1aHHOM cilyyae ycTapeBLUMMH SBISIOTCS JHOObIE CChITKH, OKa3aB-
LiMecs 3a npezaenamM “akTMBHOM 4acTH’ MacCUBa 3JIEMEHTOB CTeKa. AKTUBHAs 4acThb
CTEeKa BKJIIOYAET TONBKO 3JE€MEHTBI, MHACKCH KOTOPbIX MEHbLIE 3HAUE€HUS Size.

VYTeuku namMsaTH B a3blkax co cOopkoii Mycopa (TouHee, UX clieqyeT Ha3bIBaTh He-
npeonamepeHHbIM yoepicanuem ob6vekmog (unintentional object retention)) oueHs
koBapHbl. EciiM ccblika Ha 0OBEKT CilyyaiiHO coxpaHeHa, cOOpIIMK Mycopa He Mo-
)KET YAalUTb HE TOJILKO 3TOT 0OBEKT, HO U Bce 0OBEKTHI, HA KOTOPLIE OH CChiJia-
eTcd, W Aaiee no uenoyke. Ecnu naxxe HenpenHamepeHHO OblIO COXpaHEHO Bee-
ro HecKoJbko 0ObEKTOB, HENOCTYMHBIMU COOPLIMKY MycOpa MOTYT CTaTb MHOTHe
¥ MHOTHE 0OBEKTHI, YTO MOXKET CYLIECTBEHHO NMOBIMUATH HAa MPOU3BOAUTENLHOCTD
NporpamMMsl.

PewieHure npobneM Takoro poaa oueHb MPOCTOE: KaK TOJbKO CCHUIKHM yCTapeBa-
IOT, X HYKHO OOHYNATb. B HaweM kiacce Stack ccblika Ha 37IEMEHT CTaHOBHMTCS
yCTapeBILeH, KaK TOJbKO ee 00bEeKT CHUMAETCs co cTeka. McnpaBieHHbli BApyaHT
MeTO/1a POP BBHINISAUT ClIEAYIOILMM 00pa3oMm:
public Object pop()

{
if (size == 0)
throw new EmptyStackException();

Object result = elements([--size];
elements[size] = null; // YcrpaHenme ycCTapeBWei CCHIIKMA
return result;

Jlono/NHUTENbHBIM MPEUMYLLECTBOM OOHYJIEHUS YCTAPEBLUUX CCBUIOK SBASETCA
TO, YTO, €CJIM OHH BMOC/IEACTBUH MO OLIMOKE pa3bIMEHOBBIBAKOTCS, MPOrpaMMa He-
MEMJIEHHO FeHEPUPYET UCKIItoYeHHe NullPointerException BMECTO TOro, YTo-
Obl MOJIYa JieNaTh HeNpaBUIIbHbIE Belid. Beerna BLIrOAHO 0OHApyKHBaTh OLUMOKH
NporpaMMHpOBaHHA KaK MOXCHO paHblLE.

Koraa nporpaMMHUCThI BiepBble CTANKHBAIOTCS C 3TON NpoOsieMOH, OHH MOTYT
MepecTPaxoBbIBaTLCA U OOHYNATH KaXAYIO CChUIKY Ha OOBEKT, KaK TOJIbKO MporpaM-
Ma Gosiblle ero He UCMoJb3yeT. JTa NPaKTHKA He ABJSETCS HU HEOOXOAMMOIA, HU
XKENaTeIbHOM, U TOJbKO W3JMLIHE 3arpoMOXKAaeT nporpaMmy. OGHy/1eHHe CChIJIKH
Ha 00beKT J02KHO ObITL CKOpee HCKJIIYeHHeM, YeM HopMoii. Jlyumnii cnocod
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YCTPaHHUTh yCTAapEBLUHE CCbUIKM — BBIXOJ MEPEMEHHOM, COAEPXKALICH CCUIKY, U3
00nacTH BUAUMOCTH. DTO MPOMCXOAUT €CTECTBEHHBIM ITyTEM, €CJIM Bbl ONpenessere
Ka)XAY10 NepeMEHHY0 B Haubonee y3koi 061acTy BAIMMOCTH W3 BO3MOXHBIX (pa3-
aen 9.1).

Tak korna ciaeayer oOHynsaTh cebinku? Kakoii acnekr knacca Stack aenaer ero
BOCNPUMMYHBBIM K yTeuke namsatu? [lonpocty roopsi, oH ynpaensem cobcmeentou
namsamsio. IIyn xpanenus COCTOUT U3 JIEMEHTOB MaccHBa elements (CCbIIOK Ha
00BEKTHI, HO HE CaMUX 0ObEKTOB). DNIEMEHTBI B aKTUBHOM 4acTH MaccuBa (onpeze-
NIeHHOM BbIlE) pacnpedenenvt (allocated), a B ocTaBlueiics YacTu MaccuBa — c60-
600nb1 (free). COopLMK Mycopa HUYEro 00 3TOM He 3HAET; JJISl HEro BCe CChUTKHM Ha
00beKTHl B MaccHBe elements SABISAIOTCA OIMHAKOBO KOppeKTHbBIMU. Tosibko npo-
IPaMMHMCT 3HAET, YTO HEAKTUBHAsA YacTb MacCHBA He UMeeT 3HavyeHus. [Iporpammuct
coob1uaet 06 3Tom dakre cOOpIIMKY Mycopa, BpyUHYIO OOHYJISIS /IEMEHTBI MAacCH-
Ba, KaK TOJIbKO OHM OKa3blBalOTCS B HEAKTUBHOMW YacTH.

Boo0O1ue ropopsi, Kak ToJbKO KaKoH-1H00 Kj1ace HAYHHAET YNPaBIsTh CBO-
el NaMATbIO, NPOrPaAMMMCT J0/IKeH 032a00THTHCSI BONPOCAMH YTeYKH NAMSATH.
Koraa snemeHT MaccuBa 0cBoOOXAaeTCSs, HEOOXOAUMO OOHYJIATH JIHOObIE CCHINIKK HA
0OBbEKTBI, MMEBLIHECS B OTOM DJIEMEHTE.

Eme o1HHM pacnpocTpaHeHHbIM HCTOYHHKOM yTe4YeK MAMATH ABJSIOTCH
ke . [ToMeCTHB B Keul cCbUIKY Ha HEKHii 00BbEKT, MOXHO JIErko 3a0bITh O TOM,
YTO OHa TaM €CTb, U XPAHUTb CChIJIKY B KELLE €lle 10Jroe BpeMs nocie Toro, Kak
OHa CTanNa HEHYXXHOW. BO3MOXHbBI HECKONILKO peLieHui aToi npobaembl. Ecnu Bam
MoCYacCTIIMBUIIOCH PEeaIu30BaTh Kelll, 3aMUCh B KOTOPOM OCTAeTCs 3HAYUMOM pOB-
HO /10 TeX Mop, NOKa 3a NpeAesiaMH Kellla UMEIOTCS CChUTKH Ha €€ KJIIOY BHE Kella,
npeicTaBisas Kew Hanogobue WeakHashMap, TO KOra 3alucH yCTapeloT, OHH Oy-
LyT yaajueHbl aBToMaTHyeckH. [ToMHuTe, uTO Mcnonp3oBarh WeakHashMap umeer
CMBICJ1, TOJILKO €CJIM XKEJaeMOE BpPEMS JKU3HH 3aMUcer Kella OnpeaesiseTcsl BHELL-
HUMH CCBIJIKAMH Ha KJIIOY, @ HE 3HaUYEHHUEM.

B Gonee ob1iem cnyuae Bpemst ®U3HHU 3aMIMCH B Kellle MEHee XOPOLLO onpeaese-
HO. 3anHMCH C TEYEHHEM BPEMEHH NMPOCTO CTAHOBATCA MEHeE 3HaYUMbIMU. B Tako#
CUTYalMH Kell CeAyeT BpeMs OT BPEMEHH OYMILATL OT 3aMUCEH, KOTOPbIE YXKE He
ucnonb3ytotcs. [logoOHas OUUCTKAa MOXKET BHIMOJHATHCS GOHOBBIM MOTOKOM (Ha-
npumep ScheduledThreadPoolExecutor) nau6o 6b1Th No6ouHbIM 3ddekTom
no0aBieHHs B kel HOBBIX 3anuceit. Knacc LinkedHashMap obnerdaer aTot noa-
XOJ1 C NOMOLLBIO cBoero Metoaa removeEldestEntry. Jlns 6osee CloXKHBIX Ke-
el MoXKeT NoTpedoBaThCs UCTONBL30BaTh java . lang. ref HenocpeaCTBEHHO.

Tpernii pacnpocTrpaHeHHbIH HCTOYHHK YTEYKH NAMATH — NPHJIOKEHHH B
pekMMe O:KHAAHHS H ApyrHe odpaTHble BbI30Bbl. Ecnu Bbl peanusyere API, B ko-
TOPOM KJIMEHTbl PErHCTPUPYIOT OOpaTHbIE BBI30BBI, HO MOMKE HE OTMEHSIOT 3TY pe-
TUCTPALMIO, TO, €CJIM Bbl HUYETrO HE MpPeANnpUHUMAETe, OHU HakaruiuBatotrcs. OauH
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13 cnocoOOB rapaHTHPOBaThb, YTO 0OPATHbBIE BHIZ0BBI AOCTYMHbBI COOPILHUKY MYCO-
pa — 3TO XpaHUTb HA HUX TOJILKO crabule cevuiku (weak references), Hanpumep,
COXpaHss WX JMlIb B KauecTBe Ktouei B WeakHashMap.

[Tockonbky yTeuka namsTu oObIYHO He 0OHapykuBaeT cebsi B BUIE OYEBHUAHOIO
c601, OHa MOXXET OocTaBaTbcs B cMcTeMe rogaMu. Kak npasuno, oGHapyxuBaetcs
OHa Ul B pe3y/ibTaTe TILATeNbHOH HHCMEKLMHU NPOrpaMMHOIO KOJa WK C MOMO-
LLbIO MHCTPYMEHTA OTaKH, U3BECTHOTO Kak npoghainep namamu (heap profiler).
[To3TOMy OYeHb BaXKHO HayUMTbCS MPEABUAETH MPOONEMBI, MOX0XKHE Ha OMHUCaH-
HYI0, €LUe [0 TOro, KAK OHH BO3HHKHYT, U MPELYTNpexaaTh UX MOsBICHHE.

2.8. N36eraiite ¢HHATH3ATOPOB H OYHCTHTEJIEH

PuHANH3ATOPBbI HeMpeAcKa3yeMbl, 4aCTO ONACHLI H B 00LIEM ciiyyae He
HykHbI. X Hcnosnib30BaHHE MOXET BBI3BaTh OLUIMOOYHOE MOBEACHHE, CHHXXKEHHE
NPOU3BOAUTENBHOCTH U MPOOJIEMBbI NEPEHOCUMOCTH. PUHATU3ATOPHl UMEIOT He-
CKOJIbKO KOPPEKTHbIX MPUMEHEHHU, KOTOPBIE Mbl PACCMOTPHUM MO3XKE B ITOM pas-
Aene, HO, KaK MpaBuio, UX HyXHO u3beratb. B Java 9 ¢puHanuzatopsl sBiasiores
YCTapeBLIMMH U HE PEKOMEHAYEMBIMH K MPUMEHEHUIO, HO OHHU TIO-NPEKHEMY HC-
none3ytorcs Oubnuorekamu Java. Java 9 3ameHsieT puHanU3aToOpbl ovUCmumensimMu
(cleaners). OuncTHTE/IH MeHee ONACHBI, YeM (PHHATH3ATOPDI, HO CTOJIb 2XKe He-
npeacka3syemble, MeAJIEHHbIE H, B 001LIeM cJTyuae, HEHY)KHbIE.

[TporpammuctoB Ha C++ cnenyer npenocrepedb BOCIPUHUMATh (UHATH3ATOPI
WJIM OYUCTUTENHM KaK aHasor aectpykropos C++ B Java. B C++ pectpykropsl sBis-
FOTCSl OOBIYHBIM CMOCOOOM OCBOOOXKAEHHS CBS3aHHBIX C 0OBLEKTOM PeCypcoB, HE0O-
XOJMMBIM JIOTIOJIHEHHEM K KOHCTpyKTOpam. B Java c6opuiuk mycopa ocBoboxaaer
CBSI3aHHYIO C OOBEKTOM NaMsAThb, KOrAa 0OBbEKT CTAHOBUTCS HEAOCTYIHbBIM, HE TPE-
Oys HUKaKWX YCHUIIHH €O CTOPOHBI nporpamMmucrta. Jlectpykropsl C++ HCMonb3yroT-
Csl TAKOKe 111 0CBOOOXKAEHHS APYTUX PECYypPCOB, He CBsI3aHHLIX ¢ namsAThio. B Java
JJ1s1 3TOrO MCMoJb3yeTcs 00K try-c-pecypcaMu unM try-finally (pasaen 2.9).

OauH M3 HeAOCTaTKOB (PHHANU3ATOPOB U OYMCTUTENCH ABISETCS TO, YTO HET HHU-
KaKOW rapaHTUH UX CBOEBPEMEHHOIO BBINONHEHUS [25, 12.6].

C MoMmeHTa, Koraa 0ObeKT CTAHOBUTCS HEJOCTYMHbBIM, M 10 MOMEHTA BbIMNOJI-
HeHHUs PUHaNM3aTOpa UM OYUCTHTENS MOXET NMPONTH CKOJIb YTOAHO JUIMTENLHOE
BpeMsl. JTO O3HAYAET, YTO € MOMOIIbIO (PHHAIH3ATOPA HIIM OUMCTHTEISN HEJIb3s
BbINOJIHATH HHKAKHe oNepauuH, KpHTHYHbIE o BpemeHu. Hanpumep, Oyzner ce-
pbE3HOM OLIMOKOH CTaBUTH NPOLIEAYPY 3aKPBITHA OTKPHITHIX (haiijloB B 3aBUCUMOCTh
OT UHANU3aTOPa WIIM OUUCTUTESS, MOCKOJBKY JAECKPUIITOPbI OTKPHITHIX (haitioB —
orpaHu4eHHbIH pecypc. Ecnmn u3-3a Toro, uro JVM 3aaepxxuBaercs ¢ BoINOJHEHHEM
(H1HAIU3aTOPOB MM OUUCTUTENEH, OyIyT OCTaBaTLCs OTKPLITHIMU MHOTO (aiios,
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nporpaMMa MOXXeT aBapHMHHO 3aBEPLIUTBCS M3-3a TOFO, YTO HE CMOXET OTKPbIBATh
HOBBbIE aiibl.

Yacrora, ¢ KOTOpOii 3anyckatoTcsi GUMHAIU3ATOPbI MK OYUCTHUTENH, B NEPBYIO
ouepenb, ONpeaeseTcs aaropuTMOM cOOpKH Mycopa, KOTOPbIH CYLLECTBEHHO MEHSI-
€Tcs OT oaHOM peanu3auuu JVM k apyroit. TouHO Tak sxe MOXET MEHATBCS U NOBejie-
HUE NporpamMMbl, paboTa KOTOPO#l 3aBUCHUT OT YaCTOThI BbI30Ba (PHHAIN3ATOPOB MK
OUMCTUTEIEH. BronHe BO3MOXHO, YTO Takas nporpamMma OyeT npeBocxoaHo pabo-
TaThb ¢ 0qHOI JVM, Ha KOTOPOIi Bbl BHIMOJHAETE €€ TECTUPOBaHKE, a 3aTeM MepecTa-
HeT paborarb Ha apyroi JVM, KOTopyto Npeano4uTaeT Ball CamMblil BAXKHbII KIMEHT.

3ano3panas ¢puHanM3auus — npobaeMa He npocto TeopeTuueckas. CoznaHue
¢duHanu3aropa 11 Kakoro-1uoo Kjiacca MOXeET NPUBECTH K 3a1epXKKe NPOU3BOJILHOM
JJTMHBI MPU YAAJAEHHH ero 3Kk3eMmspoB. OMH MOH KoJulera OT/aXKMBaJl NPUIOKEHHE
GUI, koTopoe Ob110 paccuMTaHO Ha AIHTENbHOE (YyHKUMOHUPOBAHUE, HO TAMHCTBEH-
HO ymHpasno ¢ owubkoit OutOfMemoryError. AHa/lu3 nokasaji, YTO B MOMEHT
CMEpPTH y 3TOr0 NMPUIIOXKEHUs B OY4EPEAU Ha YIaleHHE CTOSUIH ThICSUYM rpadHYecKux
00OBEKTOB, >KAaBIIMX BbI30Ba GHHAIM3ATOPA H OCBOOOMKAEHHUS namaTH. K HecuacTbio,
NoToK pUHANU3ALMH BBIMONHSAICA C MEHBLUUM MPUOPUTETOM, YEM JPYroi NOTOK
TOTO XK€ NPHIIOKEHHS, TaK YTO yAajleHHe OOBEKTOB HE MOIIIO BHIMOJHATLCS B TOM XKe
TeMIe, B KAKOM OHW CTaHOBWJIMCh JOCTYNHbIMU Ans ¢puHanu3aumy. Crneundukauus
A3bIKa Java He JjaeT HUKAaKUX rapaHTHil OTHOCHUTENIbHO BbIMONHEHUS PUHAIU3ATO-
POB, TaK YTO HET HUKAKOTo NEpeHOCHMOro crnocoda npeaoTBpaTUTh NpobieMbl Ta-
KOro BMJa, KpPOME KaK MPOCTO BO3AEPMHUBATbCS OT UCMO/b30BaHUS PHHANIU3ATOPOB.
OumcTHTENH B 3TOM OTHOILEHWH OKA3bIBatOTCSI HEMHOTO Jlyyllie PHUHANU3aTOPOB, Tak
KaK aBTOpPbI K1aCCOB MOTYT YMpPaBsiTh UX MOTOKAMH OYUCTKH, HO OYUCTHTEINH MO-
npexxHeMy paboTaioT B GOHOBOM pexKMMe, MOJ YNpaBieHHeM cOopuIMKa Mycopa, Tak
4TO HUKAKOH rapaHTUH CBOEBPEMEHHOMN OYHUCTKH HE MOXKET ObITb.

Cneuvdukanus a3blka NporpaMMHUpOBaHus Java He TOJIbKO He 1aeT rapaHTHH CBO-
€BPEMEHHOIO Bbi30Ba (MUHAIM3ATOPOB MM OUMCTHUTENEH, HO U He aeT rapaHTHH, YTO
OHM BooOLue OynyT Bbi3BaHbl. BrioHe BO3MOXXHO (4 Jaxce BEPOSITHO), YTO MporpaMma
3aBEPLIUTCS, TAK U HE BbI3BaB WX AJIsl HEKOTOPBIX OObEKTOB, CTABLUMX HEIOCTYMHbI-
mu. Kak cneactBye Bbl HHKOrAa He JOKHBI CTABUTH OOHOBJ/IEHHE COXPaHsIeMO-
ro (persistent) cOCTOAHHS B 3aBHCHMOCTb OT (PHHAJIH3ATOPA HJIH OYHCTHTEIS.
Hanpumep, 3aBucumocTb OT puHaNU3aTOPa MM OUMCTUTENS OCBOOOXIEHUS CO-
XpaHsieMoi O1OKMPOBKH COBMECTHO HCMOJIb3YEMOIO pecypca, Takoro kak 6as3a aaH-
HbIX, — BEPHbIH cocod NpUBECTH BCIO Ballly pacnpelesieHHY CUCTEMY K Kpaxy.

He noanaBaiiTech cobnazHaM MeTonoB System.gc M System.runFina-
lization. OHM MOTYT YBEJIMYMTH BEPOSTHOCTD BBIMOJHEHUS (PHHANIN3ATOPOB U
OYUCTHUTENEH, HO HE FrapaHTUPYIOT €ro. EAMHCTBEHHbIE METO/IbI, KOTOpbIE, KaK 3asiB-
JSI0Ch, FapaHTUPYIOT yAajieHWe, — 3T0 System.runFinalizersOnExit u ero
6nu3Heu Runtime.runFinalizersOnExit. DT MeToabl aTaibHO OLUMOOUHDI
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¥ MHOTO JIET KaK MpU3HaHbl yCTapeBLIMMU M HE pEKOMEHI0BaHHBIMHU K ynoTpedie-
Huto [50].

Ewue onHa npobnema, cBsi3aHHasi ¢ pUHaIM3aTOPaMH, COCTOMUT B TOM, YTO Herepe-
XBau€HHOE HCKJTIOUEHHE B X0€ (PHHaNM3aLMK UrHOpHUpYeTcs, a GUHAIU3ALHUS 3TOTO
obbekra npekpainaercs [25, 12.6]. Heo6paboTaHHOE UCK/IIOYEHHE MOXET OCTaBHTh
00BEKT B MOBPEXAEHHOM COCTOSIHUH. M ecnu pyroit moTok MomnsITaeTcst BOCMOJb-
30BaThCs TAKUM “UCTIOPYEHHBIM” 0OBEKTOM, pe3ybTaT MOXKET ObITh HEMpeacKasy-
eM. O6b14HO HeoOpaboTaHHOE HCKIIIOYEHHME 3aBEPLIAET MOTOK M BBIAAET pacreyaTKy
CTeKa, OJHaKo B cilyyae (hpMHanM3aTopa 3TOro He NPOHCXOAUT — HE BblJAeTCs Aaxe
npeaynpexaeHre. OYUCTUTENH 3TOi NMPOOIEMbI HE UMEIOT, MOCKOIbKY OubnuoTeka,
MCNOJb3YOUIAs OYUCTUTEb, YNIPABIISAET EM0 MOTOKOM.

EcTb H cepbesnbie npobdaeMbl NPOH3BOAHTEbLHOCTH NMPH HCMO/b30BAHHH
¢punanmu3aTopoB wian ouncrurenei. Ha moeil MalnHe BpeMs co3naHust mpocToro
obbekra AutoCloseable, €ro 3aKpbITUs ¢ MOMOLIBIO try-C-peCypcaMu U OYHCT-
KM ¢ MOMOLLbIO cOopLIMka Mycopa 3aHuMaeT okojio 12 He. [IpumeHeHHe BMecTO
3TOro ¢pMHanM3aTopa yseanuuBaet Bpems a0 550 He. Jlpyrumu cioBamu, co3fiaHue
¥ YHUUTOXKEHHE 00BEKTOB € NOMOLLBIO (pHHaNM3aTOpoB nprMepHO B 50 pa3 men-
neHHee. [ maBHBIM 0Opa30M 3TO CBA3AHO € TEM, YTO (PUHANU3ATOPBI NOAABISAIOT -
dexTuBHbI cOop Mycopa. OUUCTUTENU CONMOCTABUMBI MO CKOPOCTH ¢ pUHaNU3a-
TOpaMH, €CJIM Bbl UCTIOJIb3YETE MX [AJISl OUMCTKH BCEX IK3EMILIAPOB Kiacca (0Koo
500 Hc Ha 3K3eMMAsp Ha MOei MallMHE), HO OKa3bIBAIOTCS HAMHOTO OBICTpee, eCin
Bbl UCMIOJIB3YETE MX TOJILKO KaK MOJACTPAaXOBKY, O 4eM OyeT ckazaHO HECKOJBKO M03-
xKe. B 3TUX ycnoBHAX cO31aHHE, OUUCTKA MU YHHUTOXKEHHE 00beKTa 3aHMMAET OKOJIO
66 HC Ha MOeil MalUMHE, YTO O3HAYAET, YTO BB MJIATUTE B MATH (a HE B NATHAECAT)
pa3 Gosnblue 3a CTPAaXOBKY, €CJIM He UCIONb3yeTe ee.

PuHaTH3ATOPBI ABJISIOTCH Cepbe3Hoii npobiemoli 6e30nacHOCTH: OHH OT-
KPbIBAIOT Balll KJace AJsl amak unanuzamopos. nes, nexauias B OCHOBE
aTaky (pMHanM3aTopa, MpocTa: €CJiH B KOHCTPYKTOPE MM €ro 3KBUBAJNEHTAX NpH
cepuanuzaluuid — MeTtogax rea