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IIpenucnoBue

[ToHaTHe pedakTOpuHra BOSHMK/IO B Kpyrax, 6nmu3kux k Smalltalk, Ho ouenb 6bic-
TPO NPONOXMNIIO JOPOTY K APYIUM A3bIKaM NporpaMMupoBaHus. [Iockonbky ontuMu-
3allUA ABNAETCA HEOTBEM/IEMON YaCTbIO Pa3BUTUA NPOrPaMMHOr0 0becneyeHus, 3TOT
TEPMMH NOABNAETCA, KaK TONIbKO NPOEKTUPOBLIMKM HAYNHAIOT BECTU MPpOoecCUOHaNb-
Hble 6ecenpl. OH NPUXOAMT M KOrAa pevb ujeT o6 yTOYHEHUU MepapXuu K/1accoB, U
Korfa 06cyx/aeTcs, CKOMbKO CTPOK KOia MOXXHO YAanuTh. [IporpaMMUCTBI 3HAKOT, YTO
C MepBOro pasa XOpolo paboTalLlyo POrpaMMy He MOTYYUTb — OHa JOMKHA pas-
BUBATbCA MOCTENEHHO, 110 Mepe HaKomleHus onbiTa. OHYM Takoke 3HAIOT, YTO KoJ GyaeT
KyAa yallle YUTATbCA U U3MEHATbCA, YeM NUcatbca “c Hyns. PedakTopuHr asnsetcs
K/TIOYOM K TNOAiep>KKe YI060UNTaeMOCTH M M3MeHAEMOCTH KOla — Kak Jylsi BCETo Npo-
rpaMMHOro o6ecriedeHus B 11€/10M, TaK U /11 KOHKPETHbIX IIPOrpaMM.

B ueMm >xe 3akntoyaeTcsa npo6bnema? OTBeT npocT: pedakTOpUHr — 3T0 puck. OH
TpebyeT u3MeHeHnsA paboyero Kopa, B Xofie KOTOPOro MOTYT BO3HUKHYTb He TONbKO
YNy4dlleHUs, HO U HoBble olMOKM. HebpexkHo BbIMOMHEHHBIA pedaKTOPUHT MOXeET
OTOPOCUTD Bac Ha3ajl Ha IHM U Jaxxe Heflenu. Eue 60onee puckoBaHHBIM OKa3biBaeT-
cA peaKTOPUHT, BbINONHAEMbIN HEODULIMATLHO UM OT CyYas K cnydaro. Bel Haum-
HaeTe KonaTbcA B kofie. Bckope Bl 06Hapy)xuMBaeTe HOBble BOSMOXXHOCTM JUIA BHe-
CeHUA U3MEHEHMI M 3aKanblBaeTech rny6xe. Yem rnybxke Bbl komaeTte, TeM Gonblue
BO3MOXXHOCTe# JU1A M3MEHeHUI OOHapy>kuBaeTe. B KOHLle KOHLIOB Bbl BbIKalMblBaeTe
AMY, U3 KOTOPOW Yy>Ke He B COCTOSAHUU BblOpaTbca. YToOBI 3Ta AMa He NMpeBpaTH/Iach
B MOTMNY, pe(aKTOPUHT HeOOXOAMMO BBIMONHATb CUCTeMaTU4eckUu. B Haweit kHure
“Design Patterns”' 6b1710 ynoMsaHyTO, 4TO pOEKTHble Wa60Hb 06€CTIeYNBAIOT LU
ana pedakropuHra. OaHako onpepeneHue Leu ABAAETCA MU YacTbio Npo6IeMbl;
ApYTOM 3ajiaue ABNAETCA Npeobpa3oBaHue KOAa, NO3BONAWLIEe JOCTUYb TIOCTAB/IEH-
HOM LieNun.

Maptun ®aynep u ero coaBTOpbl BHECTM HEOLlEHUMBIA BKNaj B pasBUTUE O6Dek-
THO-OPMEHTUPOBAHHOTO MPOTPAMMHOr0 obecrneyeHus, NPOIUB CBET Ha MpOLecC pe-
dakTopunra. B aToit KHMre onucaHbl NPUMHLUNBI U MEPEfOBOi ONBIT pedaKTOPUHTA
M YKa3aHo, KOT/la U Ifie ClleflyeT HauMHaTh paboTy C KOOM JiNA ero yny4ueHnus. B oc-
HOBE KHMIM HaXOAMTCA NOAPOOHbI nepeyeHb pedakTopuHros. Kaxablit pedakro-
PMHT ONMCbIBAET MOTMBALMIO M TEXHONOTMIO NpeobpasoBaHus koma. Hekotopble u3
pasHOBUAHOCTeN pedakTOpUHTra, TakMe Kak, Hanmpumep, “Vi3BneyeHue Meroma” unu

! VimeeTcsa pycckuit nepeson: Famma 3., Xenwm P., IIxoHcon P., Bauccunec [, Ipuemst o6vexmmo-
opueHmMupo8arHozo npoexmuposanus. llammepus: npoexmuposanus. — C-I16, “Iutep”, 2000.
P



IMpepucnosue

“IlepeMewyenye nons’, MOIyT NMOKa3aTbCs oueBUAHbIMU. Ho He o6ManbIBaliTeCh — NO-
HUMaHUe TEXHOIOTMY TaKUX pedaKTOPMHIOB SIB/IAETCA K/IIOYOM K BbIITOTHEHMIO Opra-
Hu30BaHHOTO pedakTopuHra. Onucanus pedakTOPMHIOB B 3TOM KHUTE IIOMOTYT BaM
M3MEHATDb CBO KOJ HeOONbIIMMM MOPLMAMM 3a OMH a3, CHMXKasA TEM CaMbIM PMCK
PEe3KOTO M3MEHEHMs CaMMX NMPUHLMMNOB Balero npoekta. Hassanusa 3tux pedakro-
PMHIOB O4eHb OBICTPO 3aIMYT CBOE MECTO B BallleM C/IOBAPHOM 3anace.

Mojt nepBblit onbIT “nowaroBoro” pedakTopuHra s nony4un, paboras Ha mapy ¢
Kenrtom BekoM na BbicoTe 9 kM. OH cyMen o6ecrnieyuTh nouiaroBoe npuMeHeHMe OMM-
CaHHBIX B 3TOil KHUTe pedaKTOPUHTOB, TOPA3UB MEHS TeM, HACKO/IbKO XOPOLIO BCe 3TO
paborano. { He Tonbko Mony4nn 6onee HaaeXHLIN KOJ, B KOTOPOM 6bin 6onee yBepeH,
HO M MOYYBCTBOBa/ ce6si MeHee HanpsDKeHHbIM. Sl HACTOATENbHO PEKOMEHIYIO BaM MC-
MbITATb 3TU pepaKTOPUHTU: U Balll KO/, M Bb CAMM NOYYBCTBYeTe ce6s HAMHOTO NTydllle.

— Apux Iamma (Erich Gamma)
Object Technology International, Inc.



BBeneHue

Kak-To pa3s oIMH KOHCYNbTaHT 3HAKOMM/ICA C IPOEKTOM, CBA3AHHBIM C pa3paboTKoi
nporpaMmHoro obecneyerus. OH MOCMOTpeN YacTb FOTOBOTO KOfa, KOTOPBIN 6bL1 OC-
HOBaH Ha HEKOTOpOIt Mepapxuu KnaccoB. [IbITaAch Mpo6paTbCcsA CKBO3b Hee, KOHCY/Ib-
TaHT Halle/ ee CIMLIKOM 3anyTaHHoOI. Knaccel B 0CHOBe MepapXuy MCIONb30Bany psj
TNpeANooXeHN 0 TOM, Kak 6ylyT IeiCTBOBATh ApYTrue KIacChl, M 3TU NPENTIONONKEHNA
6b1/1M peanu3oBaHbl B KOJie MPOU3BOAHBIX K/accoB. OJIHAKO 3TOT KOJ He OAXOAM IS
BCeX MOJIK/IACCOB, M B pe3y/bTaTe HEpPeAKo MepeKpbiBancs B nogknaccax. CokpaTtutp
HeoOXOMMOCTb B MePeKPbITUM KOJa MO>KHO ObINO Obl 1MyTeM BHECEHWS HEKOTOPBIX
He C/TMILKOM 6OMbIIMX U3MEHEHUIA B CymepKaacc. B HEKOTOPbIX MecTax BbINOMHANOCH
Ry6nupoBaHue NoBeleHUsA CyTepKIacca, CBA3aHHOE C TeM, YTO Ha3HaueHUe Cynepk/ac-
ca 6b1/10 HEJIOCTATOYHO OYEBUAHBIM. BO3HMKANM U CUTyauuu, KOraa psaj MOAKIaccoB
peanu3oBbIBa/l OJHO U TO e NOBEJEHME, KOTOPOe MOXHO 6Ob110 6b1 Ge3bonesHeHHO
TNepeMeCTUTD Bblllie B MEPAPXMM K/IACCOB.

PexoMeHJa1MA KOHCY/IbTAHTA 3aK/TI0Ya/lach B TOM, YTOObI IEPECMOTPETD U MNOAYMC-
TUTb Koj. KOHeuHO ke, 3TO He BbI3Ba/IO paloCTH Y PyKOBOACTBA. Beib nporpaMma 6bin1a
BIIOJIHE paboTOCNOCO6HO!, a cpoky nomikuManu. [IoaToMy 6b110 PUHATO OOBIYHOE
pelreHne — 3aHATbCA pedakTopuHrom noroM. Koraa-unbyns. Moxer 6bIThb. ..

KoHcynbTaHT 06patusica Takxe K NpOrpaMMMCTaM, yKa3aB UM Ha HaiffleHHble He-
noctatky. IIporpaMMUCTbI OTHECAUCH K 3aMeYaHUAM MHade. [1o CyTH, OHUM fgaxce He
6b1/1M BAHOBHBI — 3a4aCTYI0, YTOObI 3aMETUTb NPOO/IEMY, HY>KEH B3IJIAJ CO CTOPOHBDI.
[ToTpaTuB napy AHeit Ha nepeaenKy Uepapxui, IPOrpaMMMICTDI CyMe/M COKPaTUTb KOJ,
BABOe 6€3 CHMKeHUA PYHKIMOHATBHOCTU CUCTeMbl. Pe3ynbTaT ux BNonHe yaoB/IeTBO-
pun, TeM 6onee 4TO B UTOre 06NMErYNIOCH 06aB/IEHME HOBBIX KN1aCCOB B MEPApXMIO, A
TaK)Ke MCMO/b30BaHME Y)Ke MMEIOLIMXCA KIACCOB B PYTUX MECTAX CUCTEMBI.

Takoe nosesieHMe NMpPOrpaMMUCTOB BbI3BA/NO HENMpUATHE Y PyKoBoAcTBa. [padux
Tpe6oBan yckopeHus paboT, a 3Tu JBa JHsA, 3aTpayeHHble TPOrpaMMMUCTaMH, He 106a-
BU/IM HY OIHOI 13 QYHKLMOHATBHOCTEN, KOTOPBIX BCE ellje He XBaTa/lo B CUcTeMe. Yike
MMeKUMitca Ko paboTan — MpocTo OH 6bI/1 HEMHOTO MeHee MOHATHBIM M “YMCTBIM .
PykoBOCTBO MOXHO NMOHATb. KoMMepueckuit pesynbTaT MIpMHOCUT paboTarowmit KOf,
a He KOJl, KOTOPbIif HpaBUTCA “akafieMu4ecKoi Kpbice”. KOHCY/NbTaHT ke TMpeIoKu
MOIMGUUMPOBATH M APYTrUe YACTU KOAQ, YTO MOIJIO NPUOCTAHOBUTH paboThI Ha mapy
HeJleNb, ¥ JIUILDb pajin 60/1ee KPaCUMBOTO KOJIA, a He 1A pacLiMpeHUs ero BO3MOXKHOCTEI.

Yro BbI ckaxkeTe 06 aToi ucropun? Kro, no-saiemy, 6bi1 npas? MoxeT, AeicTBu-
TeIbHO NPaBa CTapasA NporpaMMUCTCKasA MyapocTb “He Tporait paboTarouyio cucremy”?



BsepeHue

JlyMaio, Bbl cpasy fOTafa/iuch, YTO 3TUM KOHCYIbTaHTOM 6bin . lllecTbio MecAla-
MM T03)Ke NMPOEKT 6eccnaBHO 3aKpbI/ICA, PYXHYB N0/ COOCTBEHHOM TAXECTbIO, — KO
CTan CIMLIKOM FPOMO3AKMUM [/ OT/NAfKW MU MONYyYeHUA TIPUeM/IEMON TIPOU3BOIM-
TEIbHOCTH.

YT06b1 BO306GHOBUTH POEKT, ObI/ NIPUB/EYeH APYroi koHCynbTaHT — KeHT Bek, u
NPaKTUYeCKM BCe MPULINOCh MUCATh 3aHOBO. KEHT CMpoekTHpoBan MHOTO€ COBepLIEH-
HO MHaye, YeM paHee, IPMU 3TOM HACTOAB HA MOCTOSHHOM COBEPLIEHCTBOBAHMM KOfa
C npUMeHeHMeM pedaKTOpMHIA. YCreX ONMCAHHOTO MPOEKTa U ponb pedaKTOpUHra
B 9TOM YCIlexe MOABMUINIM MeHS Ha HamMcaHMe JaHHOM KHMrU. KHura nossonuna mMHe
MOAENUTHCA OMBITOM M 3HAHMAMY, NpUOOpeTeHHbIMU KeHTOM M fpyrumu creumanu-
CTaMM NPU UCNONb30BaHUM peaKTOPUHTA /1A MOBbILIEHUA Ka4eCTBa NPOrpaMMHOTO
obecneyeHns.

Yro Takoe pedaKTOpUHT

PedakTOopuHI — 3TO Npoijecc U3MeHEHMA NPOrPaMMHOTO NPOEKTa, B X0Ae KOTOpO-
ro BHELIHee MOBEJEHNE KOa OCTAeTCA HEM3MEHHBIM MPU YCOBEPLIEHCTBOBAHUM €ro
BHYTpPEHHEN CTPYKTYpbl. ITO CUCTEMATU3NPOBAHHDIN CMIOCO6 OUMCTKM KOAA, MMHM-
MU3UPYIOLUMI BO3MOXHOCTb MOABEHUA HOBbIX olin6bok. ITo cyTH, pedakTopuHr kosa
npeacTaBasAeT cO60I ynyylleHue NpPOeKTa ye MOC/IEe TOro, KaK 3TOT KOl Hal1caH.

“YnyuyiueHue nmpoeKTa Moc/ne HAMMCAHUA Kofa~ 3BYYUT HenpuBbIYHO. ITpn HbiHew-
HeM NOHMMAHMM Mpouecca paspaboTKu MporpaMMHOro obecriedeHusa Mbl CHayasna
CO3/1aeM MPOEKT, a NMOTOM nuiueM Kof. IlepBbIM 11aroM uaeT NpoOeKTUPOBAHME, A yXKe
3aTeM BbINonHseTca kogupobaHue. Co BpeMeHeM Kofi 6yieT M3MEHATbCA, a LIENOCT-
HOCTb CUCTEMBI M €e COOTBETCTBME MEPBOHAYANILHOMY MPOEKTY 6ydeT MocTeneHHO
pa3MmbiBaTbcA. KogupoBaHue oHeMHOTY rnepectaeT 6bITh MHXXEHEPHBIM UCKYCCTBOM M
NpeBpallaeTcs B XakepCcTBO.

PedpakTopuHr xe npeactaBnfeT coboit HeUTO coBeplieHHO MHOe. OH MO3BONAET,
B3AB 1/I0XO/ 1 6eCropAfOYHbIif POEKT, MPeBPaTUTb €ro B ACHO CMPOEKTUPOBaHHbIN
kop. Kaxaplit war 3Toro npeo6pasoBaHusA odeHb MPOCT. ITO MOXET ObITh NMepeMellie-
HMe TONA U3 OJHOrO K/1acca B APYTOM, BbljieleHMe YaCTU MCXOZHOTO TEKCTa U3 METOAA
U ee nepeMellieHe B OTAENbHBIA METOJ, NepeMellleH1e HeKOTOPbIX (ParMeHTOB KOJia B
TOM M/IM MHOM HaNpaB/ieHUM nepapxmm knaccob. KymynatusHbiit 3 dext Takux mano-
3aMeTHBIX U3MEHEHUN MOXKET MPUBECTU K CYLLECTBEHHOMY YNYYIUEHUIO IPOrPaMMbl.
ITOT npouecc 0KasblBaeTCA MPAMOI NPOTUBOMONOXKHOCTbK) OMMCAHHOM BbilllE TEH-
AEHLMM MOCTENEHHON Aerpafaliu NporpaMMHOrO MPOeKTa.

IIpn pedakTopunre Tpebyerca 6anaHC MeXJy pasHbIMM 3TanaMu paboT Haj M3-
MeHsAeMbIM NpoeKToM. [IpoeKTMpoBaHMe CTAHOBMTCA He OTAENbHBIM HayalbHbIM
3TanoM pa3paboTKy, a HeNMpepPbIBHBIM NpolieccoM. B xoae paboTbl Hal MPOEKTOM Bbl



O yeM 3Ta KHMTA

MNOCTOAHHO paCcCMaTpyuBa€eTe BO3MOXHOCTD €ro yny4leHUA. B pe3ynbTaTte noayvyaercsa
HpOFpaMMHbIﬁ MPOEKT, Ka4€CTBO KOTOPOro HE CHUXKAETCA B IMpoLiecce pa3pa60TKu.

O ueM 3Ta KHMTA

9Ta KHMra npeacTaBnAeT co6oif pyKoBOACTBO N0 pe¢daKTOPUHTY; OHa HAaMCaHa is
NporpaMMMCTOB-npodeccuoHanos. Mos Le/b pyu HaNMCaHUM KHUTYM — MOKa3aTh, KaK
BBITIONHATH peakTOPUHT yrpaBiAemMo 1 3¢¢ekTuBHO. Bbl HayunTeCh BBIMOMHATD pe-
¢aKTOpPUHT TaK, YTOObI HE BHOCUTB NPH 3TOM B KOJI HOBbIE OLIMOKHM, 2 TOCTOSAHHO yNy4-
LLIaTb €ro CTPYKTYPY.

O6bIYHO KHUTM HAYMHAIOTCA C BBeAeHUA. XOTA A COIMIaceH C 3TOi TpaauLuen, MHe
KaXXeTCA C/IMIIKOM C/IOKHBIM HaYMHAaThb 3HAKOMCTBO C pe(aKTOPMHIOM C obuiero
obcyxxneaus unu onpenenednii. IloaTomy s HauHy ¢ npumepa. B rnase 1, “Ilepsblit
npumep pedakTOpuHra’, NIpUBOAUTCA HeboNblasg NMporpaMmMa, B KOTOPO! MMEKTCA
0ObIYHbIE HEIOCTATKM M KOTOpast C NOMOLIbI0 pedpakTOpUHTra MpeBpaujaeTcs B 6onee
npuemnemMy o6beKTHO-OPMEHTUPOBAHHYIO MporpamMmy. [lonyTHO Mbl paccMOTpUM
Kak mpouecc pedakTOpMHra B UeJIOM, TaK M NpUMEHEHNe HEKOTOPbIX MOJE3HbIX pe-
¢$aKTOpUHIOB. JTa IN1aBa — KJI0YeBas /14 TOHMMAHUA TOTO, YeM B IeICTBUTEIBHOCTH
AB/nAeTcA pepaKTOPUHT.

B rnase 2, “IlpuHumnbl pedpakTopuHra’, 1 pacckasbiBaiw 06 06X MpUHLMIAX pe-
¢dakTopuHra 6onee IeTaNbHO; TaM e A Aal0 HEKOTOpPbIE ONpefeNeHUs ¥ ONUCHIBAIO He-
KOTOpble IPUYMHbI NpoBefieHUA pedakTOpUHra. 3[ech )Ke pacCMaTPUBAIOTCA U HEKO-
TOpble Mpo6neMbl, CBA3aHHbIe ¢ pedpakTopuHroM. B rnase 3, “3Janax B koge”, mocsseH-
HOJ TOMY, Kak OOHapY>KUTb 3aMaxu B Kofie ¥ M36aBUTbCA OT Hero, MHe nomoraeT KeHT
Bek. OueHp 6onblIyio porb NMpU BbIMONHEHNM pedaKTOPUHTa UTPAET TECTUPOBAHUE,
noaToMy raBa 4, “CosaHue TeCTOB”, MOCBAleHa CO3/IaHUIO TECTOB C UCIMO/Ib30BaHUEM
MPOCTOro KapKaca TeCTUPOBaHUA Java ¢ OTKPbITHIM UCXOAHBIM KOJIOM.

OcHOBHOIf MaTepuan KHUTH, KOTOPbI MpeAcTaBnseT co6oif KaTasor METOROB pe-
¢dakTOpHUHTra, 3aHUMaeT I71aBbl ¢ 5 110 12. ITOT KaTa/IoOr HU B KOM C/Ty4ae HeNb3A CYUTATh
MCYepIbIBAIOLIMM; OH TpeCcTaBnAeT coboil ML Hayano TaKOBOrO Karanora. B Hero
BK/IIOYeHbI Te pedaKTOPUHIYU, C KOTOPIMU A CTaNIKMBAJICS BO BpeMs paboThl B 3TOM
o6nactu. Korga A Xo4y BbINOMHUTD KaKOH-TO U3 pepak TOPMHIOB, HanpuMep “3aMeHa
YCTIOBHOW MHCTPYKUMM nonuMopduamom” (c. 271), A obpalnaioch K KaTanory, 4To6bl
NOCMOTpeTb, KaK 3TO cAenath Haubonee 6e3onacHo, war 3a maroM. Haperocs, Bbl 6yne-
Te 4acTO BO3BPALLAThCsA K 3TOW YaCTH KHUTH.

B 3T0¥ KHMre OnMCaHbl HEe TONbKO MOM Pe3y/bTaThl, HO M MHOTUX APYTUX UCCTIEA0Ba-
Tenei. bonee Toro, nocnenHue rnaBbl KHUrM HanmucaHbl HeKOTOpbIMM M3 HuX. [naBa 13,
“PedakTOpHHT, NOBTOPHOE MCMOMb3OBAHME U PEANIBHOCTD , IPUHAIEXUT Nepy bunna
Onpaitka, KOTOPBIA MULIET O CIOXKHOCTAX peakTOPMHIa B KOMMEpPYECKMX MPOEKTaX.



Beenenue

[naBa 14, “VIHcTpyMeHTapuit [UiA BbIMONHEHUA pedaKTOpUHra’, HanucaHHasA JJoHoM
Po6eptcom u [IxoHOM BpaHTOM, MOCBAlieHa ABTOMaTU3UPOBAaHHOMY MHCTPYMeEHTa-
puio — 6ynyuiemy pedpakTopuHra. 3aBepiuaer KHUIy riaBa 15, “3aknoyedne’, aBTOpOM
KOTOpOIt ABNAETCA BblAaloLMiica MacTep pedakropunra Kenr bek.

PedakTopuHr u Java

B 3T0i1 KHMIe 51 Be3[ie MCNIONb3YI0 IPUMePHI Ha A3bIKe POrpaMMupoBanus Java. Ko-
HEYHO, pepaKTOPMHT MOXKET BbINOTHATHCA U 1A IPYTUX A3BIKOB, U, A HAACIOCh, 3Ta KHU-
ra 6yneT mosnesHa u TeM, KTo paboTaeT Ha Ipyrux A3bikax nporpaMmuposanmns. OfnHako
s NpeAnoyen Java, MOTOMY YTO 3TOT A3bIK A 3Halo My4qlue ApyruxX. S mo6aBun Heckonb-
KO MpuMevaHuil o pedakTOPUHTe HA IPYTUX A3bIKAX M HAJEIOCh, YTO Ha OCHOBE MOEN
KHUTY APYTME aBTOPbI HAMMIIYT CBOM KHUIM /I APYTMX A3bIKOB NPOTPaMMUPOBaHMA.

[lnsa nydiero u3noXxeHUs uien A He BOABANCA B 0c000 COXHbIe 06/1acTH A3bIKa
Java, [loaToMy B KHMTe HET MCTIO/Ib30BAHUA BHYTPEHHMX K/1accoOB, pedekcun, noro-
KOB ¥ MHOTMX APYTMX MOLIHbIX BO3MOXHOCTeH Java. S| xOTen Kak MOXXHO AOCTymnHee
M3/10KUTb 6a30Bble METOAbI peaKTOPHUHTa, a He 6/1ECHYTb 3HAHMAMM A3bIKa NPOrpaM-
MMpPOBaHMA.

JlonxeH OTMeTUTD, YTO MpUBEAEHHbIE METOAbI pedaKTOPMHIa He yYUTHIBAIOT BO3-
MO>XHOCTM Napa/iieNIbHOTO MM PacnpefiefieHHOTo NporpaMMupoBanus. B atux obnac-
TAX UMEITCA CBOM CTIOXXKHOCTH, KOTOPbl€ BbIXOAAT 3a PAMKM JAHHOM KHUTH.

Ha xoro paccInUTaHa 3Ta KHUTA

JlaHHasi KHMra npefHa3HavyeHa AnA NpodecCMOHaNbHBIX NPOrPaMMMUCTOB. B npu-
Mepax U 0OCYXIAeHUM UMeeTC MHOXXECTBO KO/, KOTOPbIN HY>XHO INPOYECTb U MNO-
HATb. Bce npuMepbl HanMCaHbl Ha A3blKe NPOrPaMMMPOBaHUA Java. ITOT A3BIK BbI-
OpaH B CH/1y POCTa €r0 pacnpoOCTPaHEHHOCTH Y NPOCTOTHI A/ TIOHMMAHMUA TEMMU, KTO
3HAaKOM ¢ A3bIKOM mporpaMmupoBannsa C. 310 06'bEKTHO-OpPUEHTUPOBAHHDIN A3bIK,
a 06bEKTHO-OPUEHTUPOBAHHDBIE MEXAHM3MbI O4€HDb CMIOCOOCTBYIOT BBIMONIHEHUIO pe-
dakTopuHra.

XoTs peakTOPMHT OPMEHTUPOBAH HA MCXOAHbBIE TEKCTBI, OH CYLeCTBEHHO BIUAET
M Ha MPOEKTUPOBaHME. PyKOBOAMTENAM-NPOEKTUPOBLIMKAM M APXUTEKTOPAM >KM3-
HEHHO HeOOXOAMMO MOHMMATb NPUHLMIIBI PeaKTOPUHTA M UCTIONB3OBATb UX B CBOMX
npoexTax. [loxanyit, 6yaer nyduue, ecniu peakTopuHroM 6yfieT pyKOBOAUTD ONBITHbIN
¥ yBa)xkaeMbli1 yenoBeK. OH CMOXET /yyllle MOHATb NPUHLIMIIbI, HA KOTOPbIX OCHOBaH
pedakTOpUHL, ¥ aaNTUPOBATh UX /1A KOHKPETHOTO NPOEKTa. ITO 0CO6EHHO BaXKHO B
C/yyae A3bIKOB POrPaMMUPOBAHUA, OT/IMYHBIX OT Java, TaK KaK pUBEAEHHbIE B KHUTE
npUMepbl TPeOYIOT ONpefieNleHHON ajaNTaluMm.



Ha nneyax apyrux

MoxHo NMOAYYNUTD MOJ/Ib3y OT KHUTH, NaXKe€ HE YUTAas €€ NIO/IHOCTbIO.

8 Ecnau Bbl XOTHTE NOHATD, YTO TaKoe pe(paKTOPHHT, LOCTaTOYHO NPOYECTb I/Ia-
By 1, “IlepBbiit npuMep pedakTOpuHra”; NpuUBeNeHHbINH NPUMep NO/KEH ober-
YUTb Ballle IOHUMAHUe.

® Ecnu BbI XOTHTE IOHATS, /1A Y€ro Hy>KeH peakTOPHHT, IPOYTHUTE I1aBhI 1 1 2.
B Hux pacckasbiBaeTCs O TOM, YTO Takoe pepaKTOPUHT U NOYEMY OH HEOOXOAUM.

® Ecnu BbI XOTHTE Y3HaTh, KOTZA ClIeAyeT NPUMEHATDb peaKTOPHMHT, IPOYTHUTE
rnaBy 3, “3anax B xope”. B Heit onucaHbl MpU3HaKku, ropopsiliue 0 HeobXoaUMo-
CTH NpUMeHeHNs pedakTOpHHra.

8 Ecnu BbI XOTHTE BRINOMTHUTD peaKTOPHHT, MPOYTHUTE IMaBbl 1-4 NOTHOCTHIO.
3areM 6erno 03HaKOMbTECh C KaTajoroM B rnaee 5, “Ha myTu k karanory pe-
¢$aKTOpMHroB”, 4TO6BI IPUMEPHO NpeAcTaBaATh cebe ero copepxanue. Bam He
HY>XHO BJlaBaThcs BO Bce fleTany. Koraa BaM noHapo6utcs kakoit-mu6o u3s me-
TON0B pe)aKTOPUHTA, Bbl CMOXKETE MMPOYECTb AETaNbHYIO MHPOPMALIMIO O HEM
1 UCTIoNb30BaTh €e B cBoeil pabore. Katanor npeacrasnseT co6oit cipaBoYHbIH
pas3gen, Tak YTO YUTATb BCe MOAPAA HeobA3aTenbHO. Balero BHUMaHUA JOCTON-
HbI TAaK>Xe I71aBbl, HAaMCaHHblE TIPUITIALIEHHBIMU COABTOPAaMM, B OCOOEHHOCTH
rnaBa 15, “3aknoyenne’”.

Ha nnewax ppyrux

Xouy cpa3y e cOO6LUTD, YTO 3Ta KHUTa 06513aHa CBOMM TOAB/IEHNEM TeM, Ubs pa-
6ora B nocnenHee aecatunetue 6uia MoceslleHa pa3suTuio pegakropunra. B uneane
3Ty KHUTY JIO/DKeH ObL1 HarMcaTh KTO-TO U3 HUX, HO BpeMs U 3HEPTUA 1A 3TO! paboTbl
HAIL/IUCD Y MEHA.

JIByMa 13 BeayLIMX CTOPOHHMKOB pedakTopuHra spnsiwtca Yopa KanHuHrem
(Ward Cunningham) u Kent bek. [Ina Hux pedakTopuHr AaBHO CTan LEHTPaIbHOM
YacTbIO Npouecca pa3paboTku, IPUHATON JJIA eXENHEBHOTO NPUMEHEHMUA C LUETbIO NO-
NIyYEeHUs BCEX €ro NnpeuMylilecTs. ViMenHo coTpyaHuyecTBo ¢ KeHTOM nokasano mMHe
BCIO BAXXHOCTb pe)aKTOpMHTa 1 NIOABUITIO MEHA HA HalTUCAHUE 3TOH KHUTH.

Panb¢ Ixoncon (Ralph Johnson) BosrnaBnser rpynny B YuuBepcutere witara Mn-
nuHoilic B Yp6ana-1llaMnanb, U3BECTHYIO CBOUM BK/IA[IOM B OOBEKTHYIO TEXHOJIOTHIO.
Panbd naBHO ABNAETCA CTOPOHHUKOM peaKTOPUHTA, KAK U MHOXKECTBO €ro CTYAeH-
TOB. ABTOpPOM IepBoit paboThl, NOCBAleHHOMA pedakTopuury, cran bunn Onpaitk co
cBOe fOKTOpCKON aucceprauneit. [bxon BpanT u Jlon PobepTc He orpannumnucy cno-
BaMM U cO3Janu MHCTpyMeHTapuit — Refactoring Browser, — npeanasHayeHHbIN fns
BBITIO/THEHUA pedaKTOPUHIa UCXOAHBIX TEKCTOB Ha s3bike Smalltalk.



BBenenue

brarogapHocTH

HecMoTps Ha ucnonb3oBaHue pe3ynbTaTOB YNOMAHYTBIX Bbllll€ MCCIEAOBaHMI,
[UIA HAaMMCaHUA KHUTUM MHe noHajo6bunace 6onbuias nomoulb. B nepsyw ouepenp,
oHa 6b11a okasaHa MHe Kentom bekom. IlepBble ceMeHa kHuryu 6b111 nocesHb B 6ape
B JleTpoiite, rae KeHT pacckasan MHe o CTaTbe, KOTOpYI0 OH Hanucan pns Smalltalk
Report [5). 1 He TonbKo B3AN M3 Hee MHOrMe uieu A rnasbl 1, “TlepBbiit npumep
pedakTOopuHra’, HO M MOJ| ee BNIMAHMEM Haua/l cobupaTh MaTepyuan no pedakTOPHUHTYy.
KeHT nomor MHe KoHuenuumeit 3anaxa kopa (code smells), a ewe noaaep>xuBan MeHs
B TPYAHbIE MUHYTHI M le1a/l BCE OT HEro 3aBucAlliee, YTOOb! 3Ta KHUra yBUJieNna CBerT.
JlyMaro, 4TO caM OH CMOT 6bl HaNMCATD 3TY KHUTY JTyyllie MeHA, HO, KaK A yXKe rOBOpMII,
BpeMsl U5l 3TOi pabOThI HALIOCh Y MEHA, M MHE OCTA€TCA TONbKO HAAEATHCA, YTO MOM
TPYA He HanpaceH.

[Toc/ie HanMCaHUA CBOEM YaCTU KHUIYM MHE 3aXOTE/I0Ch MOMIENIUTbCA C BAMM 3HAHUA-
MM HENOCPeCTBEHHO OT CMeLMaTUCTOB B 06/1acTU pedakTOpuHra, 1 A oyeHb 6naropa-
peH MHOTMM U3 HUX 32 TO, 4TO OHY He N0XKa/leNIM BPEMEHU M HAaNMCa/Iu A1 KHUTYU CBOIO
yactb Matepuana. Kenr bek, [xon Bpant, Yunbam Onpaitk u Jlon PobepTtc Hanucanu
HEKOTOpble 13 I71aB (CaMOCTOATE/ILHO MU B coaBTopcTBe). Kpome Toro, Puy lapsanu-
™ (Rich Garzaniti) u Pou [xkepdpuc (Ron Jeffries) no6aBunm nonesnoie Bpesku.

JT1060i1 aBTOP COMMACUTCA C TEM, YTO ANA TEXHUYECKUX KHUT, TAKUX KaK 3Ta, OYeHb
nonesHo yyactue peteHseHToB. Kak o6biuHo, Kaprep lllanknun (Carter Shanklin) u
ero komanja u3 Addison-Wesley cobpanu rpynny kBanuduumupoBaHHbIX pelieH3eHTOB,
B KOTOPYIO BOLU/IM C/IEAYIOLIME CIIELIUATUCTDL.

B KeH Ayap (Ken Auer) u3 Rolemodel Software, Inc.

Ixowrya bnox (Joshua Bloch) u3 Sun Microsystems, Java Software
I>xoH bpaHT u3 UnnuHoitckoro ynusepcurera B Yp6ana-Illamnann
Cxort Kopnu (Scott Corley) u3 High Voltage Software, Inc.

Yoppn Kaunnurem (Ward Cunningham) 3 Cunningham & Cunningham, Inc.
Creden JIbroxacc (Stephane Ducasse)

Spux lamma (Erich Gamma) u3 Object Technology International, Inc.
Pou [Ixedpdpuc (Ron Jeffries)

Panb¢ Ixoncon (Ralph Johnson) u3 Manunoickoro ynusepcuteTa
Ixourya Kepuescku (Joshua Kerievsky) us Industrial Logic, Inc.

Hyr JIn (Doug Lea) ns SUNY Oswego

Canpep Tuunap (Sander Tichelaar)



bnarogapuocTtn v

Bce oHu BHecnM 60/1b110I BK/IAJ B CTU/Ib M TOYHOCTb KHUTY M BBIABU/IN 110 KpaifHe
Mepe 60/b1IYI0 YacTb OLIMOOK, KOTOpbIE BCErAa eCThb B M060 pykonucu. Xouy ynoms-
HYTb ABa Hau6onee BaXKHbIX MpeI/IOKEHNA, MOBIUABLIMX Ha BUA KHUTH. Yopa u Pox
3aCTaBM/IM MEHA U3MEHWUTDb CTH/Ib M3/IOKeHMA rnasbl 1, “IlepBolit npumep pedakro-
puHra’, a [xowrya KepueBcku (Joshua Kerievsky) BHec npepnoxxeHue aate B karanore
HabpoCKM Kopa.

KpoMe opuumanbHbIX pelieH3eHTOB, KHUTY YMTa/M U KOMMEHTUPOBANM Apyrue
T0Au, CAeNaBLUIME HEMAO LIEHHbIX 3aMevyaHnit. B ux uncne Jleitg benner (Leif Bennett),
Maitkn ®esepc (Michael Feathers), Maitkn ®unnn (Michael Finney), Heitn Tanaphbe
(Neil Galarneau), Xuwem lasynu (Hisham Ghazouli), Touu Toyna (Tony Gould), [Jxox
Arsnep (John Isner), Bpaiten Mapuk (Brian Marick), Panbd Peiticcunr (Ralf Reissing),
Ixon Cont (John Salt), Mapk CBoncon (Mark Swanson), [leits Tomac (Dave Thomas)
n Jon Yannc (Don Wells). EcTb 1 apyrie, KOTOpbIX s 30€Ch He YIIOMAHY/; IPUHOLIY UM
CBOM M3BUHEHMA U 6/1arOAapHOCTH.

Ocob6eHHo 3a6aBHBIMM peLEH3EHTAaMU OKA3a/IMChb YIEHbl NeYaTbHO M3BECTHOM
TPYNIbl YMTaTesei U3 YHuBepcureTa wrata Mnnunoc B Yp6ana-lllamnans. [Tockons-
Ky 3Ta KHMIa B 3HAaYMTE/NbHON Mepe OTpaxkaeT MX pabory, A ocob6eHHO 6GnaromapeH
MM 32 UX TPYA, NePefaHHbIA MHe B ayfunodopmare. Y1eHaMu 3TOM TpyNIbl ABNAIOT-
ca Openpuko “Open” banarep (Fredrico “Fred” Balaguer), [[xxon Bpant, x Yai (Ian
Chai), bpaiten ®yT (Brian Foote), Anexanapa lappuao (Alejandra Garrido), Xuitanr
“IIxon” XaH (Zhijiang “John” Han), ITutep Xatu (Peter Hatch), Pans¢ IxoncoH (Ralph
Johnson), Conrait “Paitmona” Jly (Songyu “Raymond” Lu), lparoc-AHTOH MaHonecky
(Dragos-Anton Manolescu), Xupoku Hakamypa (Hiroaki Nakamura), [xeitmc OBep-
tep¢ (James Overturf), [Jon Po6eptc, Ynko llnpan (Chieko Shirai), /lec Tastpen (Les
Tyrell) u [Ixo Vionep (Joe Yoder).

Jlio6as xopowas upes TpeGyeT NpOBEPKU B CEPbE3HOI MPOMBILIIEHHO! CUCTEME.
S Bupen, kakoit agdekT okasbiBan pedpaktopuHr Ha cucteMy Chrysler Comprehensive
Compensation (C3). Xouy no6marofapuTb Bcex 471€HOB 3TOM KOMaHAbl: DHH AHJep-
coH (Ann Anderson), 9na Aupepu (Ed Anderi), Panbga burtu (Ralph Beattie), Ken-
Ta beka, [JaBupa bpaitanta (David Bryant), bo6a Koy (Bob Coe), Mapu [I’Apmen
(Marie DeArment), Mapraper ®ponyak (Margaret Fronczak), Puya lapsanuty, [len-
Huca Jopa (Dennis Gore), bpaitena Xakepa (Brian Hacker), Yeta Xenapukcona (Chet
Hendrickson), Pona Ixeddpuca (Ron Jeffries), yra Ixonnu (Doug Joppie), 1apu-
ma Kuma (David Kim), [Tona KoBanbcku (Paul Kowalsky), Te66u Mionnep (Debbie
Mueller), Toma Mypacku (Tom Murasky), Pu4apna Harrepa (Richard Nutter), Anpuana
[Tanty (Adrian Pantea), Matra Castakena (Matt Saigeon), [lona Tomaca (Don Thomas)
u lona Yannca (Don Wells). PaboTa ¢ HuMu yTBepania Moe moHMMaHue NPUHLMUIIOB
u npenmyuiecTB pedpakropunra. Habnonenus sa ux pabotoit nokasanm MHe, 4ero rno-
3BO/IAET BOOUTHCA pepaKTOPHHT, IPUMEHAEMBbIN B 60/IbLIOM NPOEKTe Ha MPOTXKEH UM
pAna ner.



v Beenenne

Mhue Takxe nomoranu Jx. Kaprep Wankmuu (J. Carter Shanklin) ns Addison-
Wesley u ero komanaa: Kprica be6uk (Krysia Bebick), Cbrosen Kecton (Susan Cestone),
Yak Jarton (Chuck Dutton), Kpuctun Ipukcon (Kristin Erickson), [Ixon ®ynnep
(John Fuller), Kpucrodep Tysuxoscku (Christopher Guzikowski), Cumon IlsitmeHT
(Simone Payment) u YKeneBbeB PaeBcku (Genevieve Rajewski). Paboratb ¢ xopouum
u3faTeneM — OfHO yAoBo/nbcTBMe! OHM OKa3anu MHe 60/bUIYIO MOAAEPXKKY U TOMOUID.

ToBops 0 noamepxkKe, X04y 3aMeTUTb, YTO 6OMNble BCErO HEMPUATHOCTEN KHMUra
TIPUHOCUT TeM, KTO HaXOAUTCA PAROM C ee aBTopoM. S nMero B BULy MO0 xeHy CuHAM.
Cnacu60 3a 11060Bb KO MHe, TIPOAB/ABLIYIOCA JaXKe TOTAa, KOT/ia s NpATA/CA B CBOEM
kabunere. Ho fake TaM Ha NPOTAXKEHU M BCErO BPeMEHU PabOThI HaJi KHUIOM A TIOMHMIT
o tebe!

Mapmun Paynep

Mepnoys, Maccauycemmc
fowler@acm.org
http://www.martinfowler.com
http://www.refactoring.com



I'maBal

IlepBbin mpumep
pedakTopuHra

C yero >xe HayaTb onucaHue pepakTopurra? TpaiMLIMOHHO U3TIO>KEHE HOBOM KOH-
LienLuyM HAYMHAETCA € pacckasa 06 MCTOPUUYECKMX KOPHAX, NOACHEHUS 6a30BbIX NPUH-
umnos u T.N. Ho korma Ha ovepenHoi KOHQepeH MM s CIbIIY TaKOe BCTYIUIEHUE, TO
cpasy sacbinarn. Moit Mo3r HauMHaeT paboTaTb B HOHOBOM peXXuMe C HUSKUM NpPUO-
PUTETOM, NEPUOAMYECKM ONpALUMBasA OKPY)KAKOU[YI0 OOCTAHOBKY — He Haya/luch /in
NpUBOAMTLCA KOHKPETHbIE MpuMephl. Ty T st NpoChINach, NOCKONbKY MpUMeEPBI TOMO-
TralT MOHATb NMpoucxofsuiee. [IpMHUMIIBI NO3BO/AIOT NIETKO fAenaTb 0606uIeHus, Ho,
ONMPpasACh Ha HUX, OYeHb TAXKENO MOHATh, KAK MPUMEHATDb UX Ha MPAKTHKe. A npuMep
BCe MPOSCHSET.

ITosToMy HauMHalo CBOIO KHUTY ¢ puMepa pedakropunra. Iloka s 6yny o HeM pac-
CKa3bIBaTb, Bbl Y3HaeTe, KaK AENCTBYeT pedaKTOPUHT, U MONYYUTe MpeACTaBlIeHue O
ero BbinonHenun. Ilocne 3Toro s cMory fath 06bIYHOE CHOTBOPHOE BBeEHME, 3HAKO-
MsLlee C UCTOpUEil U OCHOBHBIMYM UIEAMM U IPUHLMIIAMMU.

OnHako ¢ ymOMAHYTBIM IPUMEPOM Y MeHsl BOSHUK/IN cepbe3Hble npobnemsl. Ecnn
B3ATb B KauyecTBe NpuMepa 60/bLIYI0 NPOrPaMMy, YNTATeNMO O6YaeT TPYAHO BHUKHYTD B
xofi pedpakTopuHra. (S nbiTancA MOCTYNUTb TAKUM 06Pa3OM M BbISCHMIL, YTO HE CIIMLI-
KOM C/TOXHbIN TIpuMep 3aHsAN 60/ee COTHU CTPaHU1] TeKCTa.) ECu )xe 0CTaHOBUTBCS Ha
He60MbLION NpOorpaMMe, NPOCTON I TOHUMAHUSA, TO CKONb-HUOYAb MOMHO NOKa3aThb
npeumyuiecTBa pepakTOPUHTa He MOMYYUTCA.

Tak s cTonKHYnCA ¢ Knaccuveckoit npo61emMoit Bcex, KTO MbITaeTCA ONUCHIBATD TEX-
HOJIOTMY, TIONE3HbIE /1A TIPOrpaMM U3 peasbHOI XM3HU. YecTHO roBops, pedakro-
PHMHT, KOTOPbIJ 1 TOKaXY, He CTOMT 3aTPayeHHbIX HA HETO YCU/INIt — TaKas Ma/leHbKas
nporpamMMa 6yfieT UCTIONb3OBaHa B KayecTBe puMepa. Ho ecnu npuBeaeHHbIN Kop AB-
TIAETCA YacCTbIO KyAa 6Onblleit CUCTeMBI, TO peaKTOPUHT Cpasy OKasbIBAeTCA OYEHb
BaXKHbIM. Tak YTO Npyu U3y4yeHUM NpuMepa NMpefcTaBbTe ero cebe B KOHTEKCTe ropasao
6onblIeit CUCTEMBI.



Fnasa | Tlepssiit npumep pedaKTOpUHTa

HaganpHaa TO9Ka

[IporpaMMa npumepa odeHb npocta. OHa PacCYUTBHIBAET U BBIBOAUT OTUET O MO-
KyIKax KIMeHTa B Bueonpokarte. [IporpaMMa nonyyaer MHGOpMaLMIo O TOM, Kakue
¢unnpMblI 6pan KIMEHT M Ha Kakoit cpok. [loc/e 3Toro oHa paccYuTBIBaeT CTOMMOCTD
MPOKaTa UCXOAA U3 JJIUTENIBHOCTU U TuMa ¢punbMa. PunbMbl MOTYT OBITH TPeX TUTIOB:
00bIYHbIe, AeTCKMe U HOBUHKN. KpoMe pacyeTa cTOMMOCTH, HauUCIAOTCA 60ORYCHI, 3a-
BUCALME OT TOTO, ABNAETCA TN GUIBM HOBUHKOM.

Pa3nuyHble 371EMEHTBI CUCTEMBI NPEACTAB/IEHbI PAJOM K/1aCCOB, TOKa3aHHbIX Ha [in-
arpamme (puc. 1.1).

Movie 1 Rental Customer

priceCode: int daysRented: int 1
*

statement()

Puc. 1.1. [luazpamma xnaccos npozpammst. Iloxazansl monvko saxcHesiuiue céou-
cmea xnaccos. Mcnonv3osan yHuduyuposannbiil a3vix modenuposarus UML [8]

A noo4yepeaHO NpUBEAY KOA, KadXKA0ro u3 3TUX K/1accoB.

Movie
Knacc Movie copepxut undopmaumio o punbme.

public class Movie ({
public static final int CHILDRENS = 2;
public static final int REGULAR = 0;
public static final int NEW_RELEASE = 1;

private String title;
private int priceCode;

public Movie (String title, int priceCode) {
_title = title;
_priceCode = priceCode;

}

public int getPriceCode() {
return _priceCode;

}

public void setPriceCode(int arg) {
_priceCode = arg;

)
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public String getTitle() ({
return _title;

}

Rental
Knacc Rental copep>xut gaHHbie 0 npokare ¢punbma.

class Rental ({
private Movie movie;
private int _daysRented;

public Rental (Movie movie, int daysRented) {
_movie = movie;
_daysRented = daysRented;

}

public int getDaysRented() {
return daysRented;

}

public Movie getMovie() {
return movie;

}

Customer

Knacc Customer npencrasnsieT KnueHTa npokata. Kak u npoyme kaacchl, OH co-
AEP>KMUT laHHbIE U METOAbI JOCTYTA.

class Customer ({
private String name;
private Vector rentals = new Vector():;

public Customer (String name) {
_name = name;

}i

public void addRental (Rental arg) {
_rentals.addElement (arg);

}

public String getName() {
return _name;

}



FnaBa 1l IlepBrift npuMmep pedpakTopunra

Knacc Customer umeer mMeTop, cosaanoumit otyet. Ha puc. 1.2 nokasaHbl B3auMo-
leitcTBUA 3TOrO MeToza ¢ Apyrumu. Kop tena MeTofia mpuBeneH Hixe.

aCustomer aRental aMovie

statement — | |
* [for all rentals)

PEN— | |

etMovie
¢ -J |

etPriceCode
gern | <)

getDaysRented |
J 1 |
| |

Puc. 1.2. Bzaumooeticmsus memooda statement

public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;

Enumeration rentals = rentals.elements();
String result = "Ilpoxkar " + getName() + "\n";
while (rentals.hasMoreElements()) {

double thisAmount = 0;

Rental each = (Rental) rentals.nextElement();

// OnpepeiyeHne CyMMel LU KaxXOOW CTPOKU
switch (each.getMovie().getPriceCode()) {
case Movie.REGULAR:
thisAmount += 2;

if (each.getDaysRented() > 2)
thisAmount += (each.getDaysRented() - 2) * 1.5;

break;
case Movie.NEW RELEASE:
thisAmount += each.getDaysRented() * 3;

break;

case Movie.CHILDRENS:
thisAmount += 1.5;
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if (each.getDaysRented() > 3)
thisAmount += (each.getDaysRented() - 3) * 1.5;

break;

}

// HauuciieHne OGOHYCHHIX OYKOB
frequentRenterPoints ++;

// BOHYC 3a OBYXOHEBHBIA MPOKAT HOBMHKU
if ((each.getMovie().getPriceCode() == Movie.NEW RELEASE) &&
each.getDaysRented () > 1) frequentRenterPoints ++;

// BeBOO pe3yJIbTATOB IS KaxXOOI'O MpoKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";
totalAmount += thisAmount;
}

// HoBaBseHMe KOJOHTUTYJNa

result += "CymMma 3anomxeHHocTu: " +
String.valueOf (totalAmount) + "\n";

result += "B 3apaboramu "+String.valueOf (frequentRenterPoints)+
" GOHYCHEIX OYKOB";

return result;

KomMmenTapun x nporpamme

KakoBo Ballle BreyarieHne ot 3Toi nporpaMmbi? S 6b1 onucan ee Kak He OYeHb
XOpOLIO CIIPOEKTUPOBAHHYIO U, ONpefie/IeHHO, He 0ObEKTHO-OPUEHTUPOBaHHYI0. [lna
NpOCTON MPOrpaMMmbl, MOJOOHON paccMaTpUBaEMON, 3TO MOXET He UMeTb 0coboro
3Hayenus. Huyero ctpauixoro, ecnu npocmas nporpaMma HabpocaHa Ha CKOPYIO PyKy.
Ho ecnu sto npeacTaBuTenbHbi pparMeHT 60/1€€ CI0KHON MPOrpaMMBl, TO y HAC fei-
CTBUTE/IBHO npo6neMb1. CnuikoM JAMHHBIA MeTOA Statement knacca Customer
BBINO/IHAET C/IMIIKOM MHOTO IEUCTBUI. MHOrOe U3 TOro, YTO OH JIE/TaeT, Ha CaMOM Jiefle
AO/DKHBI BIIOAHATH METOJbI APYTUX K/TACCOB.

Opanako nporpamma pa6oTaeT u B TakoM Bufie. MoXkeT ObITb, 3TO NMPOCTO ICTET-
CTBOBaHMe, BbI3BAHHOE He CTMILKOM KpacUBbIM kKofiom? B npuHLune, 3T0 Tak — A0 no-
NBITKU BHECTH B KO U3MeHeHUsA. KoMnunATopy Bce paBHO, KpacuB KOA M/ YPOJ/INB.
Ho npouecce BHeceHUA B HEro M3MEHEHMI OCYLIECTBAETCA /IIOIbMU, KOTOPBIM KPaco-
Ta Kofja He 6e3pa3nuyHa. BHOCUTD U3MeHEeHUs B N/IOXO CIIPOEKTUPOBAHHYIO CUCTEMY
TPYAAHO, MIOTOMY YTO HE/IETKO MOHATD, Ifie HY>KHb M3MeHeHMs. Ecnu TpyaHo noHATh,
4TO C/IEAYET U3MEHATD, TO BEIMKA BEPOATHOCTD OLIMOKM.



TnaBa 1l TIlepBsiit npuMep pedakTOpUHTa

B Halem cnyyae ecTb M3MeHEHMs, KOTOpble TPeOYIOT MONb30BaTeNu. Bo-nepBbix,
MM HY>X€H COOTBETCTBYIOLMI1 Mofie BbiBoA oTueTa B HTML, roToBbiit ans ny6nukauum
B BeOe. [laBaiiTe NOCMOTPUM, Ha YTO MOBIUAET TaKoe U3MeHeHMe. V3 Koaa BUAHO, UTO
MOBTOPHO UCNONb3OBATh MMelolLMiica MeTofi statement ana cosganns HTML-ort-
yeTa HeBO3MOXHO. OCTaeTCs TONMbKO MepenucaTb MeToJ 3aHOBO, NPU 3TOM BO MHO-
rom gy6nupys nosefieHue ctaporo Metoa. Jlna Haulero He6oNbLUIOro NpUMEPa 3TO He
CNIMILKOM HAaK/MalHO — JI0CTaTOYHO NPOCTO CKONMMpPOBaTbh MeToA statement u BHec-
TU B HEro HeOOXOAMMble UBMEHEHUS.

A 4TO ecnyn u3MeHATCA npaBuia oraTbl! Ilpuaerca BHOCUTb U3MEHEHMA KaK B Me-
TOA statement, Tak u B MeTog htmlStatement, npuyeM 3T UBMEHEHUA JIOMKHBL
6bITb cornacoBaHbl. [Ipo6nemMa KONMpOBaHUA 1 BCTAaBKM BO3HUKAET 1103)XKe, KOT/]a UMe-
IOLMIACA Kof| HY>)KHO MoauuuupoBaTb. Ecnu oaHaXkabl HanMcaHHYI0 NporpaMMy B
6ynylLeM He IpUAETCA U3MEHATD, TO B Helt MOXKHO 060ATUCH KOMMPOBAaHUEM U BCTaB-
xoy. Ho ecnu nporpaMma nuuieTcs HaJloir0 U B Hee BO BPEMA €€ XXU3HEHHOro LMK/IA
NNaHUpYyeTCs BHECEHUE M3MEHEHU M, TPUMEHEHME KONUPOBAHUA U BCTaBKU ABNAETCA
yrpo3oit il NpoeKra.

OTO NpUBOAUT MEHA KO BTOPOMY M3MeHeHMI0. Tlonb3oBaTenu XOTAT BHECTU U3-
MeHeHuA B knaccudukauuio GUIbMOB, HO ellie He PeLIMINCh Ha 3TO OKOHYATENbHO.
B nnaHax HeCKO/MbKO U3MEHEHMIA, KOTOpble 3aTPOHYT KaK I/IaTy 3a POKaT, TaK 4 Nops-
JIOK HauyMCcnieHNs GOHYCOB aKTUBHBIM KIMeHTaM. Kak onbITHbIN pa3paboTYMK Bbl 3Ha-
eTe, YTO Kakas Obl cxeMa Hu Oblna BblOpaHa ceifyac, 3a MONrofa ee rapaHTUPOBAHHO
MOMEHSIOT.

/3MeHeHus1, BbI3BaHHbIE HOBBIMM NpaBUAaMy kinaccudukanum GpuabMOB U OILIATbI
npokara, Tpebyercst BHecTH B MeTofi statement. Ho npu Bhipaue otyera B popma-
te HTML Tpe6yeTcs rapaHTMpOBaTh MOMHYIO COTIaCOBaHHOCTb U3MeHeHMit B oboux
MeToflax. KpoMe Toro, npu yBenuyeHum ciOXKHOCTHU NPaBUJI BCe TPYAHEE ONPENEUTD,
KyAa ceyeT BHOCUTb U3MEHEHMUA, M BCe TPY/IHEEe BHOCUTb MX 6e3 ommu6ok.

Co6na3HUTeNbHO OTPaHUYMTBCA MUHUMANbHBIMU U3MEHEHUSIMU, Bellb, B KOHLE
KOHLIOB, porpaMMa BnonHe pabortocnoco6Ha. Kak nobsaT rosoputs ntxenepsl, “He
YMHUTE TO, YTO He NoAoMaHo . IIporpaMMa MoXkeT HOpMaibHO paboTaTh, HO NPU ITOM
IIPUYMHATD HENPUATHOCTH, OCIOXKHSIOLIME XKU3Hb, KOIZIa HYXKHO BHECTM B Hee Heob-
XOfIUMBIE M0/1b30BaTeNAM U3MeHeHUS. BOT TyT B Urpy u BcTynaeT pedak TOPUHI.

Ny Kozoa sviacusemcs, 4umo 6 npozpammy Heo6x00umo 006a8ump Ho8Y10 PyHKYUO-

“@_ HATLHOCMDb, HO NPU IMOM KOO NPOZPAMMBL He CMPYKMypupoear cnoco6om,
y006HbIM 0Nt 006a87IEHUS IMOT PYHKUUOHANIHOCMU, CHAHAA BbINOSIHUME e~
daxmopune, ynpousarousuti BHeceHUe USMEHEHUU, U MOJIbKO NOCe 3M020 Npu-
cmynaiime K CAMUM USMEHEHUAM.




HekoMnosnuusa u nepepacnpeneneHue Merona STATEMENT

IlepBbii mIAT

HaunHas pedaxkTOpuHT, MepPBbIM [1€/IOM A BCErfia CO3[AK0 HafIeXHbIA HAbOp TeCTOB
/1A TO# YaCTH KOJA, C KOTOpoit 6yay paboTtath. TecTbl OYEHb BaXKHBI, TOCKO/BKY JaXKe
NpH CTPYKTYPUPOBAHHOM Pe(daKTOPUHTE, KOTOPbI YMEHbLIAET BO3MOXXHOCTb BHeCe-
HUA on6OK, A OCTAKCh YE/IOBEKOM, a Ye/IOBEKy CBOMCTBEHHO ounbarbcs. [Toatomy
MHe HY)KHBI HafIeXKHble TeCTbI.

IMocxonbky MeTOn statement BO3BpalIAET CTPOKY, A CO3AAK0 HECKONbKO KIMEH-
TOB, a0 UM HaMPOKAT HECKO/IbKO TUIIOB pMIbMOB M FeHEPUPYIO CTPOKM OTYeTOB. [Toc-
Jie 3TOrO A CPAaBHUBAIO MOJyYaeMble CTPOKM C KOHTPOIbHBIMU, KOTOPble MPOBEPEHbI
MHOJ BpPyYHYI0. Sl OpraHu3yI0 TeCTbl TAKUM 0OPa3oM, YTOOBI X MOXKHO GbIIO BBINO/-
HUTb OHO KOMaH/0¥ M3 KOMaHAHOM CTpoKM. [Ipu 3TOM BbINO/IHEHME TECTOB 3aHMMa-
€T Ma/lo BpEMEHM, YTO BAXKHO, TaK KaK A 3aMyCKaKo MX, KaK Bbl YBUAMTE, O4€HDb 4aCTO.

Ba)kHOIt 4acTbI0 TeCTOB ABNAETCA CMOCO6 BbiBOJa pe3ynbratoB. OHM BBIBOAAT
mu60o “OK”, uTo 03HavaeT coBMajieHne C KOHTPOIbHBIMU CTPOKAMM BCEX BHIYMCIIAEMBIX
CTPOK, MO0 CMUCOK OINOOK, T.€. CTPOK, OTIMYAIOLIMXCHA OT KOHTPONbHbIX. TakuM 06-
pa30oM, TECTbl CaMM TPOBEPAIOT CBOM PE3Y/IbTaThbl. ITO, ONATh XK€, OYEHb BaXKHO, MO-
TOMY YTO MHaye HY)XHO TPaTUTb MHOTO BPEMEHU Ha TO, YTOObI BPYYHYI0 CPaBHUBATD
Mo/nyyaeMble pe3y/bTaThl C 3aNMCaHHBIMU Ha Gymare.

BbinonHss peakTOPUHT, Mbl JOMKHBI ONUPAThCA Ha TeCThl. Eciu B mporpamme 6y-
[eT AOMylleHa OKOKa, TECTbI TYT Xe 06 3ToM coobwar. [lna pedakTopuHra KpaiHe
Ba)XHO MMETb XOpOLIMe, Haile)KHble TeCThbl. 3aTpadeHHOe Ha CO3[jaH1e TECTOB BpeMs
OKYMaeTcA CTOPMULIENA, MOCKONbKY TeCThl 00€CreynBaloT BaC rapaHTHeH OTCYTCTBUA
OWKUOO0K AN NPOAOHKEHUA MOAMPUKALIMM TPOTPAMMBI. TO HACTONBKO Ba)KHAA 4acTh
pedakTopuHra, yTO A MOoApPOOHee pacckaxky o Heit B rnaBe 4, “Co3gaHue TeCTOB”.

|
:@: Ileped mem kax npucmynamo x pedaxmopunzy, ybeoumecs, ¥mo y 6ac ecmo
KOMN/IEKN HAOEHHBIX CAMONPOBEPAIOULUXCA MECMOB.

JexoMnosuumaA U nepepacnpegeneHue Mmeroga statement

O4eBUAHO, YTO MOEA MEPBOM LENbIO ABNAETCA CAMIIKOM JUIMHHBIA MeTOR
statement. Koraa s BUXXy Takue J/IMHHbIE METO/bI, i TPUKUABIBAKO, KAK PAa3NIOXKUTD
MX Ha MeHbuMe 4acTu. JKM3Hb MporpaMMmucTa CylECTBEHHO YMpPOUAETCA MpPU He-
6onbuimx ¢parMeHTax koga. TakuMu ¢pparMeHTaMu mpolue ynpapsaTh; nepemeLtaTh
MX TalOKe Npolle, YeM 60/bLIME KYCKHM.



Tnasa 1 IlepBoiit npuMep pedakTopuHra

[lepBbiit 3Tan pedakTOPUHTa B 3TOM I71aBe IOKA3bIBAET, KaK A pa36uBaio /IMHHbIN
METO[ Ha YacTH M MepeMeLialo 3TU 4acTy B 6ojlee MOAXOAALIME U1 HUX Kaacchl. Mos
LIe/Ib 3aK/I04aeTCA B TOM, YTOObI 06/1erYnTh HallMcaHMe METOAa BbIBOJIa OTYeTa B Gop-
mate HTML 6e3 gy6nupoBanus Koaa (Mau ¢ MMHMMA/bHbIM y6IMpOBaKMeM).

Mot nepBblif AT COCTOUT B JIOTMYECKOI IPYNINMMPOBKE KOJIa M UCTIO/Ib30BAHUU pe-
¢dakroputra “Ussneyenue Metoga” (c. 132). OueBUAHBIM KAaHAUIATOM JUIS 3TOTO AB/A-
eTCs MHCTPYKLMA switch, KOTopas Tak M MPOCUTCA B OTAENBHbIIM METO.,.

I1pu BbI€NIeHMM METOAA, KaK U ITPY 1I060M MHOM pedaKTOpHHTE, MHE HEO6XOMMO
3HaTb, YTO MOXKET MOMTH He TaK. EC/iu BbINONMHUTD BhifieNieHME TITIOXO0, MOXHO BHECTH
own6Ky B nporpammy. I1oaToMy nepesi TeM, Kak TPUCTYTIUTD K peakTOPUHTY, CliefyeT
paso6paTbcs, Kak 6e30MmacHo ero BHIMONHUTS. S yke He pa3 MPOBOMIM/ TaKoit pedakTo-
PMHT M 3anMcan B KaTajor 6e30MacHyIo Noc/iefjoBaTe/IbHOCTb 11aroB.

CHayasia HY>)XHO IIPOBEPUTD, HET /1M B JAHHOM (parMeHTe NepeMeHHbBIX, TOKa/IbHbIX
B 00M1acTH BUAMMOCTHM [IAHHOTO METOJA, T.€. TOKA/IbHbIX MePEMEHHBIX U MapaMeTpPOB.
B paccmatpuBaeMoM dparMeHTe KOfla TaKMX NepeMeHHBIX ABE: €ach u thisAmount.
IlepemeHHas each aTuM PpparMeHTOM Kojfia He U3MEHAETCA, B OT/IMYME OT thisAmount.
Bce HemsaMmeHsemble TTepeMEHHbIE MOXKHO NepefaBaTh Kak mapaMeTpbl. UTo kacaetcs
MOAMPULMPYEMBIX NMEPEMEHHBIX, TO TYT CUTYyaUus clnoxHee. Ecm Takas nepeMeHHas
€IMHCTBEHHAs, METOJI MOXKET €€ BEPHYTb. BpeMeHHas nepeMeHHas MHULIMANTU3UPYETCA
Hy/IeM Ha KaXK[0# MTepaLiMy LMK/Ia U He MEHAETCSA, TIOKA He NonajaeT B MHCTPYKLMIO
switch. [ToaToMy 3HaueHMe ITON NMEPEMEHHOI METOMI MOXKET MPOCTO BEPHY Th.

Jlanee nokasaH Koji 0 ¥ NOC/Ie BbINONHeHUsA pedakTopuHra. CHavasa IoKa3aH rep-
BOHa4a/nbHbl KOJI, a 3aT€M NMONYYMBLIKIACA B pe3ynbrare. Kojl, BoIHECEHHDbI MHOM U3
OpPMUIMHaNa, U U3MEHEHUA B HOBOM KOJie, KOTOpble He KaXXyTCsA MHE CAMOOYEBUIHBIMM,
BbIfie/IeHbl MTONY>XUpHbIM LipudToM. Takoro cornauenus o BbIBOJIE KOAA [0 U MoOC/e
pedakTopuHra s 6yny npuaepXXmBaTbCa M [jajziee B 3TOM I/1aBe.

public String statement () {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = rentals.elements();
String result = "Mpokar " + getName() + "\n";

while (rentals.hasMoreElements()) {
double thisAmount = 0;
Rental each = (Rental) rentals.nextElement():;

// Onpemenenve CyMMBl IjIsi KamOol CTPOKM
switch (each.getMovie () .getPriceCode()) {
case Movie.REGULAR:
thisAmount += 2;

if (each.getDaysRented() > 2)
thisAmount += (each.getDaysRented() - 2) * 1.5;
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break;

case Movie.NEW_RELEASE:
thisAmount += each.getDaysRented() * 3;
break;

case Movie.CHILDRENS:
thisAmount += 1.5;

if (each.getDaysRented() > 3)
thisAmount += (each.getDaysRented() - 3) * 1.5;

break;
}

// Hauncrenue OGOHYCHBEIX OYKOB
frequentRenterPoints ++;

// BOHYC 3a IOBYXOHEBHBIf MNPOKAT HOBUHKMU
if ((each.getMovie().getPriceCode()==Movie .NEW RELEASE) &&
each.getDaysRented() > 1)
frequentRenterPoints ++;

// BbIBOO pes3yJIbTATOB M8 KaXOOTO NPOKAaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";
totalAmount += thisAmount;
}

// DoBaBneHue KOJIOHTUTYJA

result += "CymMa 3amomkeHHocTu: " +
String.valueOf (totalAmount) + '"\n";

result += "Bwl 3apaboTasm "+String.valueOf (frequentRenterPoints)+
" BOHYCHBIX OUKOB";

return result;

========== [[ocJle pepakTOPUHTIa == S===s==s=ss===sss===

public String statement () {
double totalAmount = 0;
int frequentRenterPoints = 0;

Enumeration rentals = rentals.elements();
String result = "Mlpoxat " + getName() + "\n";
while (rentals.hasMoreElements()) {

double thisAmount = 0;
Rental each = (Rental) rentals.nextElement();
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thisAmount = amountFor (each) ;

// HaumcneHne BOHYCHBEIX OUKOB
frequentRenterPoints ++;

// BOHYC 3a& IOBYXHHEBHbIM [POKAT HOBMHKMU
if ((each.getMovie().getPriceCode() == Movie.NEW RELEASE) &&
each.getDaysRented() > 1) frequentRenterPoints ++;

// BHBOL pPe3yJIbTATOB OJisA KaXOOTO Npokara

result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";

totalAmount += thisAmount;

}

// HoBaBjieHne KOJIOHTUTYJa

result += "CymmMa 3aIosixeHHocTu: " +
String.valueOf (totalAmount) + "\n";

result += "Bwl 3apaboranu "+String.valueOf (frequentRenterPoints) +
" BOHYCHBIX OUKOB";

return result;

}
private int amountFor (Rental each) {
int thisAmount = 0;
switch (each.getMovie() .getPriceCode()) {
case Movie.REGULAR:
thisAmount += 2;

if (each.getDaysRented() > 2)
thisAmount += (each.getDaysRented() - 2) * 1.5;

break;
case Movie.NEW_RELEASE:
thisAmount += each.getDaysRented() * 3;

break;

case Movie.CHILDRENS:
thisAmount += 1.5;

if (each.getDaysRented() > 3)
thisAmount += (each.getDaysRented() - 3) * 1.5;

break;

}

return thisAmount;



HexoMnosuuusa n nepepacnpeneneHme MeToga STATEMENT

[Ipeo6pa3oBaHHbIA KOO A CKOMIIMINPOBaN M MPOTECTUPOBaN. YBbI, TECT 3aBep-
LIM/ICA HEYIaYHO: HECKOTIBKO TECTOB Jja/Iu HeBepHBIN pe3ynbTar. [locne Hegonroro pas-
MBILL/IEHUA A TIOHAJ, YTO 3ajaj TUII BO3BpalllaeMOro 3HaueHus amountFor kak int,
aHe double:

private double amountFor (Rental each) {
double thisAmount = 0;

switch (each.getMovie().getPriceCode()) {
case Movie.REGULAR:
thisAmount += 2;

if (each.getDaysRented() > 2)
thisAmount += (each.getDaysRented() - 2) * 1.5;

break;

case Movie.NEW RELEASE:
thisAmount += each.getDaysRented() * 3;
break;

case Movie.CHILDRENS:
thisAmount += 1.5;

if (each.getDaysRented() > 3)
thisAmount += (each.getDaysRented() - 3} * 1.5;

break;
}

return thisAmount;

Takue rnynble omnbku — He PefIKOCTb, M MX 3a4ACTYIO IOBOILHO CIOXCHO OTC/e-
auThb. B aTOM cnyyae Java Monda npeobpasyer double B int 6e3 npenynpexxaeHuin
¢ noMoupbio npocroro okpyrnenus [10]. K cyactbio, Mogndukaums 6bina HesHauu-
Te/bHOIA, a HAOOp TECTOB XOPOLINM, TaK 4TO olubKa 6bina nerko BbisAB/eHa. B aToM 1
COCTOMT CYUIHOCTb pedakTopuHra. Bce u3MeHeHua — HebonbluKe, MOITOMY OLIMOKM
JIETKO BBIABAKTCA. Jlake TAKOMY HEaKKypPaTHOMY NpPOrpaMMMCTY, KaK s, He MpUXo-
IAMTCA TPATUTb Ha OTAAJJKYy MHOTO BPEMEHMU.

|
~~-  Pegaxmopunz noopasymesaem usmeneHue npozpammpi HeGOMbUUMU NOPUUS-

@ MU, umo obnezuaem o6HapyxeHUEe OUUOOK.

Paboras Ha A3blKe MnporpaMMyupoOBaHUA Iava, HCO6X011MMO aHa/IU3upoBaThb KO U
pewarthb, YTO AenaTb ¢ IOKaJbHbIMU IT€PEMEHHBIMMU. Takoit aHanu3 obneryaercs npu



[naBal [Iepsorit npumep pedakropunra

NPUMEHEHUH CIIeUMaTbHOTO MHCTpYMeHTapusA. VIHcTpyMeHTapuit ans Smalltalk Ha-
3biBaeTca “Refactoring Browser”. B HeM fOCTaTO4YHO BBIAEMUTD KOf, BBIOPATb B MEHIO
NyHKT Extract Method 1 BBecTH uMsa MeTofa. Bce ocTanbHoe 6yneT cienato 6e3 Bawero
y4acTUs. ITOT MHCTPYMEHTapUi AOCTATOYHO YMEH, YTOObI He 1e/1aTh [YMbIX OWMOOK
Hanopo6ue nokasaHHoii Bbile. XKy He joXxaychb ero Bepcuu ans Java!

Tenepn, Koraa MCXOAHBIA METON pa3fie/ieH Ha YaCTH, MOXHO paboTaTb C HUMMU 110 OT-
LeTbHOCTH. MHe He HpPaBATCA HEKOTOPblE MMEHA NepeMeHHbIX B amount For, u ceityac
camoe BpeMA UX UBMEHUTD.

BoT ucxogusii koa:

private double amountFor (Rental each) {
double thisAmount = 0;

switch (each.getMovie().getPriceCode()) {
case Movie.REGULAR:
thisAmount += 2;

if (each.getDaysRented() > 2)
thisBmount += (each.getDaysRented() - 2) * 1.5;

break;

case Movie.NEW RELEASE:
thisAmount += each.getDaysRented() * 3;
break;

case Movie.CHILDRENS:
thisAmount += 1.5;

if (each.getDaysRented() > 3)
thisAmount += (each.getDaysRented() - 3) * 1.5;

break;

}

return thisAmount;

A BOT U3MEHEHHDbI:

private double amountFor (Rental aRental) {
double result = 0;

switch (aRental.getMovie().getPriceCode()) {
case Movie.REGULAR:
result += 2;
if (aRental.getDaysRented() > 2)
result += (aRental.getDaysRented{() - 2) * 1.5;
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break;
case Movie.NEW RELEASE:
result += aRental.getDaysRented() * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (aRental.getDaysRented() > 3)
result += (aRental.getDaysRented() - 3) * 1.5;
break;

}

return result;

BbinonHuB nepeMMeHOBaHMe, 1 KOMIMIMPYIO U TECTUPYIO KOA, YTOObI ybenurbcs,
YTO MpYU ITOM A HUYETO He UCTIOPTUIL.

Hackonbko Hy>XHO 6b1/10 3TO nepeuMeHoBaHMe? KOHEYHO, OHO HYXKHO — XOpOLUMHA
KoJ caM no cefe MOACHAET, YTO OH fe/aeT, ¥ NpaBU/IbHbIE UMEHA MepeMeHHbIX Urpa-
10T B 3TOM 6onbiuyto ponb. He 6oiftech MEHATh UMEHA, €C/IU ITO MpUBeReT K Gonee
NOHATHOMY Kofty. C noMolbi0 MPOrpaMMHBIX CPEACTB MOUCKA M 3aMeHbI 3TO OOBIYHO
HeC/10XHas onepauus. BoaMoxHble olM6ku NoMoryT 06HapyXUTh CTPOTUIt KOHTPO/b
THUIIOB U TeCTUPOBaHUeE.

| . .
—~~  Hanucamp K00, nOHAMHbIL KOMRUAAMOPY, cMoxem n060ii Oypax. Ho nuwub ne-
@ MHO2UE CMOZYM HANUCAMDb KOO, HOHAMHbL TI0OAM.

CaMofi0KyMeHTMpOBaHMe KOia OYeHb BaXKHO. S 4acToO BbINO/NHAK peaKTOPUHT BO
BpeMs NPOCTOrO YTEHUA HeKOTOpOro koaa. TakuM o6pasom, cBoe NoHMMaHMe paboTbl
TIPOrpamMMmbl A TYT XK€ OTPaXkalo B KOJie, YTOOBI Mo3xe He 3a6bITh TO, YTO A MOHA.

Ilepenoc MeToa pacyeTa CyMMBI ONIATDI

B3rnaHys Ha amountFor, MOXXHO YBUI€Tb, YTO B 3TOM MeTOe UCIIONb3yeTCs UH-
dopmanma U3 Knacca, npeacTaBIAOILEro MPOKaT, HO He UHPOPMALIMA U3 K/1acca, pej-
CTaBNAOLLETO K/IUEHT.

class Customer...
private double amountFor (Rental aRental) ({
double result = 0;
switch (aRental.getMovie().getPriceCode()) {
case Movie.REGULAR:
result += 2;
if (aRental.getDaysRented() > 2)
result += (aRental.getDaysRented() - 2) * 1.5;
break;
case Movie.NEW RELEASE:



FnaBa 1 TIlepBbiit npuMep pedakTOpuHTa

result += aRental.getDaysRented() * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (aRental.getDaysRented() > 3)
result += (aRental.getDaysRented() - 3) * 1.5;
break;
}
return result;

}

3TO NPUBOANT K MBIC/IM O TOM, YTO METOJ, Paclo/OXeH B HENPaBUIbHOM 00beKTe.
B 60/bLIMHCTBE Cy4yaeB MeTOJ JO/DKEH HaXOAMTbCA B K/lacce, JaHHble KOTOPOro OH
MCIIONb3YeT, MO3TOMY JAHHbI METOA HY)XHO [ePEMeCTUTD B K/1accC, NPeACTaB/IAOWMIt
npokar. [Ins atoro s ucnonssyio pedakropunr “IlepeHoc Merona” (c. 162). I1pu atom
BeCb KO/l CHaya/la KOMMPYeTCA B K/Iacc MPOKaTa M COOTBETCTBYIOIIMM 06pa3oM u3Me-
HSETCS /11 KOPPEKTHOI PaboTbl Ha HOBOM MECTe, a 3aTeM KOMITM/IUPYETCA.

class Rental...
double getCharge() {
double result = 0;
switch (getMovie() .getPriceCode()) {
case Movie.REGULAR:
result += 2;
if (getDaysRented() > 2)
result += (getDaysRented() - 2) * 1.5;
break;
case Movie.NEW_RELEASE:
result += getDaysRented() * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (getDaysRented() > 3)
result += (getDaysRented() - 3) * 1.5;
break;
}
return result;

}

B 3TOM cnyyae usMeHeHMe A1 pabOThHI B HOBOM MECTOTONIOXKEH MM O3HAYaeT yaane-
Hue napametpa. Kpome Toro, A nepeuMeHoBan 3TOT METOA,

Teneps s Mory ero mpotecTpoBats. [Ina aToro s Mopuduumpyio Meton Customer.
amountFor Takum o6pa3oM, 4ToOb! BbIMONHANOCD [j€/leTUpPOBaHME HOBOMY METOALY.

class Customer...
private double amountFor (Rental aRental) {
return aRental.getCharge();
}
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Tenepb A MOry BBINOTHUTD KOMIM/IALMIO U TECTUPOBAaHUE, YTOOBI y6eaUThCH, 4TO
BCe B MIOpAJKe.

Cnenyrouwmi WWar COCTOUT B NIOUCKe BceX 0OpaLieHnt K CTapOMy METOAY U UX 3aMe-
He o6palleHUAMU K HOBOMY METOZY.

class Customer...
public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;

Enumeration rentals = rentals.elements();
String result = "llpokar " + getName() + "\n";
while (rentals.hasMoreElements()) {

double thisAmount = 0;

Rental each = (Rental) rentals.nextElement();

thisAmount = amountFor (each);

// HauducineHue OOHYCHBIX OUKOB

frequentRenterPoints ++;

// BOHYC 3a IOBYXIHEBHBEDIM NPOKAT HOBUHKU

if ((each.getMovie().getPriceCode ()==Movie.NEW RELEASE) &&
each.getDaysRented() > 1) frequentRenterPoints++;

// BbIBOO pe3yNbTATOB IJIS KaXOOIO MPOKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";
totalAmount += thisAmount;
}

// HoBapjieHUe KOJIOHTUTYJa
result += "Cymma zapomxkeHHocTum: " +
String.valueOf (totalAmount) + "\n";
result += "Bbl 3apaboranu "+String.
valueOf (frequentRenterPoints) +
" OOHYCHBIX OYKOB";
return result;

}

B Halem C/1y4ae€ 3TOT LIar BbIMO/THUTb OYE€EHb MPOCTO, MOTOMY YTO MbI TO/IBKO YTO
CO3aan METOO U OH BbI3bIBAETCA TO/IbBKO B OOHOM MECTE. OllHaKO B o6u1eM cny4ae cne-
AYET BBINO/IHUTb MOUCK BO BCEX K/1ACCaX, KOTOpbl€ MOTYT UCMO/Mb30BaTh 3TOT METOA.

class Customer
public String statement () ({
double totalBAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = rentals.elements();
String result = "llpokaTr " + getName() + "\n";
while (rentals.hasMoreElements()) {
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double thisAmount = 0;
Rental each = (Rental) rentals.nextElement();

thisAmount = each.getCharge() ;

// HaumcrneHue OOHYCHHIX OUKOB

frequentRenterPoints ++;

// BOHYC 3a IOBYXIOHEBHEIA MPOKAT HOBUHKU

if ((each.getMovie().getPriceCode ()==Movie.NEW RELEASE) &&
each.getDaysRented() > 1) frequentRenterPoints++;

// BHBOL pe3yJbTaTOB IJIA KaXOOT'O [POKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";
totalAmount += thisAmount;
}

// LoBaBjeHue KOJCHTUTYIA

result += "Cymma zmapgojpkeHHocTM: " +
String.valueOf (totalAmount) + "\n";

result += "Bum 3apaboramu "+
String.valueOf (frequentRenterPoints) +
" BOHYCHBIX OYKOB";

return result;

Movie 1 Rental Customer

priceCode: int daysRented: int

* 1

statement()

Puc. 1.3. Jluazpamma xnaccos nocne nepeHoca memooa 8viHUCIEHUS CYMMbL ONiambt

[Tocne BHecenna usmenennit (puc. 1.3) cnepyet ynanuth ctapbrit Metof. Komnuns-
TOP JAO/MKEH COOOLIUTD, BCE JIN A CAENAN U He MPOMYCTHI 1N 4ero-TO. 3aTeM s BBINON-
HAI0 TeCTUPOBaHMe /1 POBEPKYM, He HapyLIMIach M paboTa MporpaMMBbl.

MHorpa a coxpaHAw cTapblit METOML A/IS leNIeTUPOBAaHMA 3alaHUA HOBOMY METOLY.
OTO MOXeET ObITb II0N1€3HO, €CIUM METOJ, OObAB/IEH KaK OTKPbITbIIA, a s HE XO4Y U3MEHATD
uHTepdeic Apyroro Knacca.

KoneuHo, ecTb ellje Koe-4TO, YTO MOXKHO caenath ¢ Rental.getCharge, Ho 5
MTIOKa OCTaBJ/II0 €r0 B TAKOM COCTOAHMU M BEpHYCb k Customer. statement.

public String statement () {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "llpoxar " + getName() + "\n";



HexoMnosnuus u nepepacnpefe/neHne MeToa STATEMENT

while (rentals.hasMoreElements()) ({
double thisAmount = 0;
Rental each = (Rental) rentals.nextElement ();

thisAmount = each.getCharge() ;

// Haumcnenme OOHYCHBIX OUKOB

frequentRenterPoints ++;

// BOHYC 3a IOBYXOHEBHbI1 MNPOKAT HOBUHKM

if ((each.getMovie().getPriceCode ()==Movie.NEW_RELEASE) &&
each.getDaysRented{) > 1) frequentRenterPoints++;

// BHBOO pe3ynbTAaTOB IS KaXIOTO mnpokaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";
totalAmount += thisAmount;
}

// IoBaBjeHUe KOJIOHTUTYJa

result += "CymMa 3amojkeHHoCTu: " +
String.valueOf (totalAmount) + "\n";

result += "Bml 3apaboramm "+String.valueOf (frequentRenterPoints)+
" BOHYCHHIX OYKOB";

return result;

Teneppr s 06HapyXuBal HeHYXXHOCTb mepeMeHHoi thisAmount. Eit npucean-
BaeTca pe3ynbraT each.charge, KoTopsit 3aTeM He u3MeHseTcs. [103TOMY MOXHO
ycTpanuTh thisAmount, mpuMeHas pedakTOpUMHT “3aMeHa BpeMEHHOM NepeMeHHOM
3anmpocom” (c. 141).

public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "llpokar " + getName() + "\n";

while (rentals.hasMoreElements()) {
double thisAmount = 0;
Rental each = (Rental) rentals.nextElement();

// HaumcneHme OOHYCHHX OUKOB

frequentRenterPoints ++;

// BOHYyC 3a IOBYyXOHEBHbI1 NMPOKAT HOBUHKU

if ((each.getMovie().getPriceCode ()==Movie.NEW RELEASE) &&
each.getDaysRented() > 1) frequentRenterPoints++;

// BEIBOR pe3ysibTaTOB WA KaXOOTO MpokaTa
result += "\t" + each.getMovie().getTitle() + "\t" +



Inasal Ilepeniit npumep pedakTopunra

String.valueOf (each.getCharge()) + "\n";
totalAmount += each.getCharge() ;
}

// IobaBlyieHMe KOJIOHTUTYJA

result += "Cymma 3adojpkeHHocTn: " +
String.valueOf (totalAmount) + "\n";

result += "Bu 3apaboTamm "+String.valueOf (frequentRenterPoints)+
" BOOHYCHRIX OYKOB";

return result;

BHecst 3TO M3MeHeHME B KOJI, A BBHINOMHAK KOMIMWIALMIO M TeCTUPOBaHUE, YTOOBI
NpOBePUTH PabOTOCIOCOGHOCTD MOAMPUIIMPOBAHHOrO KOIa.

S npennounTaio U36aBAATHCA OT BPEMEHHBIX NepeMeHHbIX. OHU NPUBOJAT K MHO-
XeCTBY 1po6eM, MOTOMY YTO M3-3a HUX NPUXONUTCA NepefaBaTh MHOTME NTapaMeTpbl
TaM, rge 6e3 3TOro MoOXXHO 060 THCh. MOXXHO 1erKo 3a6bITh, /151 Yero npeaHasHauyeHa
Ta WK uHas nepeMeHHas. Oco6eHHO KOBapHBI OHM B JUIMHHbIX MeTofax. IlpaBaa, 3a
3TO MPUXOAMUTCH PACIUIAYUBATLCA CHIKEHUEM NPOM3BOAUTENBHOCTH: CYMMa OMJIAThl
Tenepb BbIYMCAsAeTCA ABXAB. Ho MOXXHO ONTMMM3MPOBATD K/1acC NPOKaTa, U 3Ta Oll-
TUMM3aLMs OKa3blBaeTCs CyleCTBeHHO 6onee 3¢ dekTMBHOM, KOrja Koy MpaBUIbHO
paspieneH Ha knaccol. 06 3ToM 6yaeT ckasaHo mosxe, B pasjene “PedakTopuHr u npo-
M3BOAMTENBHOCTD” I1aBbl 2, “IIpuHuMnb pedpakTOpUHIra’

Ihﬂneneﬂuelurmucneﬂnu16onycon

Cnegymoiumit mar COCTOMT B BbIMO/IHEHMM aHANIOTMYHbIX AEACTBUIA VIS MOfCYeTa
60Hycos. IIpaBuna MoOryT 3aBuceTb OT TUNa GuAbMa, XOTA BapMAHTOB 3/1ECh MEHDILE,
yeM npu onnarte. KaXkeTcss pa3yMHBIM NeEPENOXUTb 3TY OTBETCTBEHHOCTb Ha K/acc
npokara. CHayana HaJio UCNONb30BaTh pedakTopunr “Vispneyenue Meroma” (c. 132)
K KOZLy Hauuc/ieHust 6OHYCOB (BbIfie/IeH NONMY>XMPHBIM IpUPTOM).

public String statement () {
double totalAmount = 0;
int frequentRenterPoints = 0;

Enumeration rentals = rentals.elements();
String result = "Mpokar " + getName() + "\n";
while (rentals.hasMoreElements()) {

double thisAmount = 0O;

Rental each = (Rental) rentals.nextElement();

// Haumcnenme GOHYCHBX OWKOB

frequentRenterPoints ++;

// BOHyC Sa OBYXOHEBHHI NMPOKAT HOBUHKM

if ((each.getMovie().getPriceCode () ==Movie.NEW RELEASE) &&
each.getDaysRented() > 1) frequentRenterPoints++;



JlexkoMnosuLua U nepepacrpefie/ieHNe MeTOAa STATEMENT

// BBIBOL pe3yJbTATOB OJA KaXOOTO MpoKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";
totalAmount += each.getCharge();
}

// DoBaBneHMe KOJIOHTMTYJSa

result += "CymMma zapmommxkeHHocTtm: " +
String.valueOf (totalAmount) + "\n";

result += "Bu 3apaboramu "+String.valueOf (frequentRenterPoints)+
" BGOHYCHBIX OUKOB'";

return result;

Mbl BHOBb MlEM NepeMeHHble C NOKa/NbHON# 06/1acThI0 BUOMMOCTH. Y Hac MMe-
€TCs NepeMEHHaA each, KOTOpYI0 MOXHO NepefaTb B KadecTBe mapameTpa. EcTb u
€lll€ OfJHA BPE€MEHHas MNepeMeHHas frequentRenterPoints. 3mecb frequent
RenterPoints umeeT sHaYeHMe, NpUCBOEHHOE €if paHee. OHAKO B Te/le BbIENSAEMO-
ro MeTOJia 3Ta NePEMEHHASA HE CYUTHIBAETCA, TAK YTO MIPU UCIIO/Ib30OBaHMM NpUCBanBa-
IOLETO C/I0XKEHUS NEpeaBaTh €€ B Ka4€CTBE MapaMeTpa He ClieAyeT.

1 BBIMONHMA BbIe/IeHUE METOMA, KOMITU/IALUMIO U TeCTUPOBaHME KOJIa, a 3aTeM Ile-
peMelleHne U CHOBA IOC/I€ HEro CKOMNU/IMPOBAT M NMPOTECTUPOBA/ KOJ,. Ytobbl He
CTONKHYTbCA C HENPUATHOCTAMH, pe(baKTopuur nydlle BCero fenaTb HeGONMbIIMMMU
LaraMm.

class Customer...
public String statement () {
double totalBlmount = 0;
int frequentRenterPoints = 0;

Enumeration rentals = _rentals.elements();
String result = "IlpokaTr " + getName() + "\n";
while (rentals.hasMoreElements()) {

Rental each = (Rental) rentals.nextElement();

frequentRenterPoints += each.getFrequentRenterPoints () ;

// BrBOR pe3yNbTAaTOB i KaXAOT'O MpoKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";
totalAmount += each.getCharge();
}

// HoBaBieHue KOJOHTUTYJA

result += "CymMma 3aImosxkeHHoOCTM: " +
String.valueOf (totalAmount) + "\n";

result += "Bel 3apaboramnu "+
String.valueOf (frequentRenterPoints) +
" BGOHYCHEIX OUKOB";



[naBa 1 IlepBbiit npuMep pedakTOpUHTa

return result;

}

class Rental...
int getFrequentRenterPoints() {

if ((getMovie().getPriceCode() == Movie.NEW RELEASE) &&
getDaysRented() > 1)
return 2;
else
return 1;

}

[TonbITOXXMM BHeCEHHbIEe U3MEHEHUA C MOMOLIBIO AMarpaMM YHU(PULMPOBAHHOTO
A3bika MogenupoBaHua (UML), neMOHCTPUPYIOIMX COCTOAHMA KOAA A0 U MOC/E BbI-
nionHeHua pedakropunra (puc. 1.4-1.7). Cnavyana uayT aAuarpamMmsl, OKa3bIBaKLLIMeE
COCTOsIHME IO BHECEHUA M3MEHEHMIA, a 3aTeéM — I0C/le TAKOBOTO.

Rentat Customer
Movie 1 b S
daysRented: int
priceCode: int statement()
getCharge()

Puc. 1.4. Jluazpamma xnaccos 00 8videneHus u nepeHoca K00a Ha4uc-
neHus 60Hycos

aCustomer aRental aMovie

[ I I

statement | |
] *[forall rentals} |

|

getCharge - |

getPriceCode | -

getDaysRented | |

Puc. 1.5. [luazpamma nocnedosamensHocmu 00 8vi0eneHUs U nepeHoca
K00a Hauucnenus 601ycos



HlekoMno3nuus U nepepacnpefenenne MeTona STATEMENT

Rental
Customer
Movie 1 daysRented: int %
priceCode: int getCharge() statement()
getFrequentRenterPoints()

Puc. 1.6. [Juazpamma xnaccoe nocrne évi0eneHus u nepeHoca K00a Ha4uce-
HusA 60Hyco8

aCustomer aRental aMovie

statement ] |
* [for ali rentals)

_ | |

getCharge | '
getPriceCode

L l

getFrequentRenterPointsl

getPriceCode '

a 1
| |

Puc. 1.7. luazpamma nocnedosamenvHocmu nocne évi0eneHus u nepeHoca
K00a HayucneHus 60Hyco6

YcTpaHeHHe BpeMeHHBIX IepeMeHHBIX

Kak s ynomuHnan paHee, BpeMeHHble NiepeMeHHble MOTYT TPUBOAUTD K TpobreMam.
ITH nepeMeHHble UCTOMB3YITCA TOMBKO B COOCTBEHHDBIX METOAAX M MPUBOAAT K UX
YOJTMHEHUIO M YCTIOXHEHMIO. B Halem ciyyae MMEIOTCA 1Be BpeMEHHbIE NepeMEHHble,
MCNONb3YIoWMUeCs 1A NOMyYeHUA UTOTOBbIX CYMM NO NMPOKATHBIM OMEPALUAM KIIU-
€HTa. JTU UTOrOBble CYMMbI TPeOyIOTCA /1A 0GenX Bepcuil OTYETa — U TEKCTOBOM,
u HTML. I nnanupyo BbINOMHUTL pedakTOpuHT “3aMeHa BpeMEHHO NepeMeHHOM
3anpocoM” (c. 141) u 3aMeHuTb totalAmount u frequentRentalPoints Bbi3o-
BaMM METOJIOB 3aNpoCcoB. 3anpochl JOCTYMHbI M06OMY METOAY K/acca, a NoToMy obe-
creynBaloT 6oree ACHDIN NPOEKT KO 6€3 VIMHHBIX U C/IOXKHBIX METOAOB.



InaBa 1l TIlepssiit npuMep pedakTopnura

class Customer...
public String statement () {
double totalAmount = 0;
int frequentRenterPoints = 0;

Enumeration rentals = rentals.elements();
String result = "llpoxaTr " + getName() + "\n";
while (rentals.hasMoreElements()) {

Rental each = (Rental) rentals.nextElement();

frequentRenterPoints += each.getFrequentRenterPoints();

// BeIBOI pe3ysibTATOB OJA KAXIOOTO NpoKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";
totalAmount += each.getCharge();
}

// DoBaBneHue KOJIOHTUTYIa
result += "CymMa 3apomxkeHHOCTU: " +
String.valueOf (totalAmount) + "\n";
result += "Bet 3apaboramm "+String.
valueOf (frequentRenterPoints) +
" GOHYCHBIX OUKOB";
return result;

}

Sl HauMHal0 ¢ 3aMeHBl NMepeMeHHOI totalAmount BpI3oBOM MeToaa getTotal
Charge.

class Customer...
public String statement () {
int frequentRenterPoints = 0;

Enumeration rentals = rentals.elements();
String result = "Ilpokar " + getName() + "\n";
while (rentals.hasMoreElements()) {

Rental each = (Rental) rentals.nextElement(};

frequentRenterPoints += each.getFrequentRenterPoints() ;

// BBIBOL pPe3yJIbTATOB OJA KAXIOOTO NpokaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";
}

// DoBaBneHue KOJIOHTUTYIA
result += "CymMa 3apoikeHHocTu: " +
String.valueOf (getTotalCharge()) + "\n";
result += "Bel zapabotamu "+
String.valueOf (frequentRenterPoints)+
" GOHYCHBIX OUKOB";
return result;



HexoMno3suuusa u nepepacnpeneneHue Metroaa STATEMENT

private double getTotalCharge() {
double result = 0;
Enumeration rentals = rentals.elements();
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
result += each.getCharge();

}

return result;

)

OTO He NpoCTeAlIMii BapuaHT pedakTopuHra “3amMeHa BPEMEHHON NepeMEHHON
sanpocoM” (c. 141), Tak kak npucBaMBaHue totalAmount BBIMOMHANOCH B UMKIIE,
KOTOpBI/ HeOOXOAMMO KOMPOBATh B METO/ 3aMpOCa.

[Tocne kOMNUNAUMM U TECTUPOBAHMUA pedaKTOPUHTA A IENAI0 TO XKe caMoe U LA
nepeMeHHOM frequentRenterPoints. Huxe NpUBENEH KOJ 10 M NOC/IE BBINOTHE-
HUA pedakTOpMHra.

class Customer...
public String statement () ({
int frequentRenterPoints = 0;

Enumeration rentals = _rentals.elements();
String result = "MpokaTt " + getName() + "\n";
while (rentals.hasMoreElements()) {

Rental each = (Rental) rentals.nextElement();

frequentRenterPoints += each.getFrequentRenterPoints();

// BblBOO pe3ynbTAaTOB MJs KaXOOTO NpOKaTa
result += "\t" + each.getMovie().getTitle () + "\t" +
String.valueOf (each.getCharge()) + "\n";
}

// HoBaBneHVe KOJOHTUTYJIA
result += "CymMa 3ano/pxkeHHocTm: " +
String.valueOf (getTotalCharge()) + "\n";
result += "Bum 3apab®oramm "+
String.valueOf (frequentRenterPoints) +
" BOHYCHEIX OUKOB";
return result;

========== [locJle pePaKTOPMUHIa ==== =======sss====

public String statement () {

Enumeration rentals = _rentals.elements();
String result = "Mllpokatr " + getName() + "\n";
while (rentals.hasMoreElements()) {

Rental each = (Rental) rentals.nextElement();

// BhBOA pe3yJbTATOB NI KAXOOTO [pOoKaTa
result += "\t" + each.getMovie() .getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";



InaBal Ilepsbiit npuMep pedakropunra

// IobBaBieHune KOJIOHTUTYJA

result += "CymmMma 3apojixkeHHocTu: " +
String.valueOf (getTotalCharge()) + "\n";

result += "Bwl 3apaboramm " +
String.valueOf (getTotalFrequentRenterPoints()) +
" OOHYCHEIX OYKOB";

return result;

}

private int getTotalFrequentRenterPoints() {
int result = 0;

Enumeration rentals = rentals.elements();
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();

result += each.getFrequentRenterPoints();

}

return result;

}

Ha puc. 1.8-1.11 MOXHO yBUZIETb M3MEHEHMUs, BHECEHHbIE pepaKTOPUHIOM B iua-
rpaMMbl K/1aCCOB M B3aMMOAEHCTBUM 11 MeTofa statement.

Rental
Customer
Movie 1 daysRented: int *
priceCode: int getCharge() statement()
getFrequentRenterPoints()

Puc. 1.8. [Juazpamma xnaccos 00 8vi0eneHuUs u nepeHoca K00a nooc4ema umozosbix Cymm

aCustomer aRental aMovie

. l |
statement |

* [for all rentals)

getCharge |

1 getPriceCode I
U )

getFrequentRenterPointi

,Llr getPriceCode l
TT 1

Puc. 1.9. [Juazpamma nocnedosamenvrocmu 00 8vioeneHus u
nepenoca K00a nooc4ema umozoBbix Cymm



IlexoMno3suuus u nepepacnpepenene MeTona STATEMENT

Rental Customer
Movie 1 daysRented: int %k
statement()
priceCode: int getCharge() . getTotalCharge()
getFrequentRenterPoints() getTotalFrequentRenterPoints()

Puc. 1.10. Juazpamma xnaccos nocne évidenieHus u nepeHoca xooa nodcuema
UMOo208bIX CYyMM

aCustomer aRental aMovie
[ [ L
statement e —
r getTotalCharge I l

E | I

* [for all rentals) getCharge

] getPriceCode I
Fermgn: "
getTotalFrequentRenterPoints

< | |
‘ |
* [for ali rentals) getFreqtlJentRenterPoints
Lr getPriceCode |
T |
| | l

Puc. 1.11. Juazpamma nocnedosamenvHocmu nocne 8vi0eneHust
U nepenoca K00a noocHema Umozo8vix CyMm

Ceityac MMeeT CMbIC/I HEHAJIONTO OCTAHOBUTBCA M MOAYMATDb O MOCNefHeM pedak-
TopuHre. bonbMHCTBO MeTONOB pedakTOPUHTa MPUBOAAT K YMEHbIIEHMIO 06beMa
KOJia, HO He B JAHHOM cny4ae. [lefo B TOM, uTo Java 1.1 Tpe6yeT 60nbloro Konmyectsa
KOMaHJ /1 LMK/Ia CyMMUPOBaHuA. JJaxxe NpoCcToi LMK/ CYMMMUPOBAHMUA C EAUHCTBEH-
HOV CTPOKOM TpebyeT LecTb CTPOK MOAAEPXKKM. DTO OYeBUAHASA A/ 11060T0 Iporpam-
MUCTA UMOMA, HO Tpebyoas 60/bLIOr0 KOTUYECTBA CTPOK.

Eule opmHoit npobnemoit, cBA3aHHOI! C pedaKTOPUHIOM TAKOTO BMAA, AB/IAET-
€A BONPOC Npou3BOAUTENbHOCTH. [IpexxHuit kop BbinonHaAn uMkn while ogun pas,
HOBBII KOJ fie/laeT 3TO Tpu pasa. [IiuTenbHblit UMKN while MoXeT Mmoxo ckasarb-
€A Ha NPOM3BOAMTENBHOCTU. I8 MHOTMX MPOrpaMMMUCTOB 3ITOTO AOCTATOYHO, YTO-
6b1 oTKa3aTbcA OT pedakTopuHra. OAHAKO O6paTMTE BHMMAaHME Ha CIOBO “MOXeT”.



FnaBa 1 TIlepBblif npuMep pedakTOpuHra

Bes npodunupoBaHns HeBO3MOXHO YBEePEHHO CKa3aTh, CKOJIbKO BpEMEHM M KaK yac-
TO OyzeT BBINONHATBCA LMK/ M KaK 3TO MOB/IUsIET HAa UTOTOBYIO TIPOU3BOAMTENbHOCTD
cucremblr. He 6ecniokositech 06 atom npu pedakToputre. Bbl BepHeTech k 3TOMy npy
ONTUMMU3ALMK, HO K TOMy BPEMEHM ee NpoBefieHre OyfeT CyleCTBEHHO YIpPOIEHO
6naroiaps BbINIO/THEHHOMY YNYYlleHMIO Kofa. Bbl nonyunte 6onblune BO3MOXHOCTH
mns 3¢ dekTMBHOI onTUMMU3aLMM (3TOT BONPOC paccMaTpuBaeTcs B pasgene “Pedax-
TOPMHT ¥ POM3BOAUTENBHOCTD [M1aBbl 2, “IIpuHLMNBI pedpakTopUHra”).

CospmaHHble MeTOAbI 3ampoca JOCTYMHbI M1060My Kopy knacca Customer. Ecau
BO3BpaujaeMas MMM MHQopMalma Oy/leT Hy>KHa B APYTMX YacTsX Hallel IPOrpaMMbl,
3TM METOfIbl /IeTKO J06aBUTb B MHTepdeiic knacca. [Ipu OTCYyTCTBUMM JaHHBIX MeTO-
JIOB 3aMpOCOB IPYTMM METOfIaM NPUXOANTCA MUMETD JIe/I0 C BHYTPEHHUM YCTPOMCTBOM
knacca Rental u cosfaBaTh UMK/BL B cnoxHoi nporpaMmMe 3To notpebyer Hanuca-
HUA 60/TbUIOTO 06'beMa UCXOHOTO TEKCTA.

Bl moyyBcTBYeTe pasumily, KOria paccMoTpuTe Metog htmlStatement. Ceityac
A 3aiMYCh nobasnenueM metonos. S MOry HamMcaTb MeTof htmlStatement Tak,
KaK I10Ka3aHO HUXe (4, KOHEYHO e, J06aBUTb COOTBETCTBYIOLME TECTHL).

public String htmlStatement () {

Enumeration rentals = rentals.elements();
String result = "<Hl>IlpokaT <EM>" + getName() +
"</EM></H1><P>\n";
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
// BblBOA pe3ysbTATOB L7 KaXOOTO NpoKarta
result += each.getMovie().getTitle() + ": " +

String.valueOf (each.getCharge()) + "<BR>\n";
}

// DoBaBjsieHMe KOJIOHTUTYJa
result += "<P>Cymma 3anosikeHHoCcTu <EM>" +
String.valueOf (getTotalCharge()) +

"</EM><P>\n";
result += "Bwl 3apaBoramm <EM>" +
String.valueOf (getTotalFrequentRenterPoints()) +

"</EM> BGOHYCHBIX OUKOB<P>";
return result;

BbiHecs pacyeThl, 1 MOry Tenepb HanucaTh MeTof htmlStatement ¢ NOBTOpHbIM
MCMONb30BaHMEM BCETO KOJia BHIYMCTIEHMIA, KOTOPBIN paHee ObII B UCXOAHOI Bepcum
MeTofa statement. S He npuberan Kk KONMPOBAHUIO U BCTAaBKe, TAK 4TO, €C/IM NPaBU-
/1a pac4eTOB U3MEHATCH, TIePENUCHIBATD KO NPUAETCS B EAMHCTBEHHOM MecTe. MoXXHO
TaK>Ke JIErKO ¥ MPOCTO J06aBUTD M1060it MHOI PopMaT oTyeTa. BoinonHenue peakro-
pUHIa HE OTHAIO MHOI'O BPEMEHH, PUYeM GOIbLIYI0 YaCTh 3TOTO BpEMEHMU 51 BbIACHA,
YTO MMEHHO JieNIaeT JAaHHBIN KO, a 3TO 5 [ieN1an 6bl B T1I060M ciyyvae.



3aMeHa NOTMKH YCIOBHIT monuMoppu3MoM

YacTb Kop1a CKOMMpPOBaHa U3 TeKCTOBOM BEPCUU, INTABHBIM 06pa30oM Mpu CO3MaHUU
UMK/, ITO TAKXKEe MOXKHO Y/NYYIUNTh, BHITIONIHUB a/IbHeN LM pedakTopuHr. OnnH u3s
BapMAHTOB — BBbIfIe/IEHNE METONOB JUIA 3ar0/IOBKA, HUKHETO KOMIOHTUTY/IA U CTPOKM C
noapo6Hoit nudopmalueir. Kak Bcero atoro fo6UThcs, MOXHO y3HAaTh U3 NIPUMEPA K
pedakropunry “Gopmuposanue wabnonnoro Meroga” (c. 361). Ho ceituac nonb3osa-
Te/IM BHOBDb CTABAT HOBble TpeboBaHUA K nporpaMme. OHU XOTAT USMEHUTD K/IACCH-
¢ukauuio GpuabMoB. [loka HEMOHATHO, KAK MUMEHHO, HO, CKOpee Bcero, OynyT BBeNEHBI
HOBbIe KaTeropuu ¢unbmoB (a ctapble 6yayT usMeHeHbl). CaMo coboit pasymeeTcs,
YTO JUIA HOBBIX KaTeropuift 6yfeT ycTaHOB/EH CBOM MOPANOK ON/IAThl U HAYMUCTIEHUA
60HycoB. [Ipy HbIHELIIHEM COCTOAHUY e/l BHECEHUE M3MEHEHMU TAKOTO POfia AB/IAETCA
C/IOXHOI! 3ajlayeit. BHeceHne nsMeHeHui B Kknaccudukaumio GunbMoB TpebyeT usMe-
HEHMA B Kojie BbI6Opa ¢ YCIOBHBIMMU BbIPa>KeHUAMU B METOAAX BBIYMCTIEHUA OTUIATHI U
60HyCHBIX 04KOB. [laBaiiTe BHOBb BepHeMCA K pepaKTOPUHTY.

3aMeHa TOTMKH YCTOBMHA NOMMMOPpPHU3IMOM

[lepBas cOXHOCTD Hallle#t 3aflayy 3aK/II0YAETCA B MHCTPYKUuK switch. Heynau-
Ha caMa ujesA OpraHM3aluyu BbI6Opa B 3aBUCUMOCTH OT aTpubyTa HEKOTOPOTrO APYroro
o6bekTa. Ecnu faxke Heob6xoauMMo npuMeHeHre MHCTPYKLMK Switch, To OHa gomkHa
MCTONb30BaTh BallM COOCTBEHHbIE IaHHbIE, @ He NTO/TyYeHHbIE OTKY/A-TO.

class Rental...
double getCharge () {
double result = 0;
switch (getMovie().getPriceCode()) {
case Movie.REGULAR:
result += 2;
if (getDaysRented() > 2)
result += (getDaysRented() - 2) * 1.5;
break;
case Movie.NEW RELEASE:
result += getDaysRented() * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (getDaysRented() > 3)
result += (getDaysRented() - 3} * 1.5;
break;
}
return result;

}

3910 coobpakeHne NPUBOAUT K TOMY, 4TO MeToj getCharge aomkeH 6biTb nepe-
HeCeH B Knacc Movie.
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class Movie...
double getCharge(int daysRented) ({
double result = 0;
switch (getPriceCode()) {
case Movie.REGULAR:
result += 2;
if (daysRented > 2)
result += (daysRented - 2) * 1.5;
break;
case Movie.NEW RELEASE:
result += daysRented * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
break;

}

return result;

}

YTo6b1 3TOT KOA 6b111 pabOTOCNOCOGEH, MHE NIPUILIOCH NEPENATh B HErO MPOAOIKHU-
Te/IbHOCTb MPOKATa, KOTOpas MpeAcTapser coboit uHGopmanmio u3 knacca Rental.
ITOT MeTOf, UCTONb3YeT ABA 3/IEMEHTA JJaHHBbIX — MPOAC/DKUTENBHOCTD MPOKAaTa M
™I ¢unbma. [ToyeMy s npepnoyen nepeaaBatb NPOJO/KUTENPHOCTD NMPOKATA KIAaCCy
Movie, a He TMn ¢unbMa knaccy Rental? 3To cBA3AHO C TeM, YTO MpeANo/aaraeMble
M3MeHEHUA KacalTCs TOMbKO BBElEHUA HOBbIX TUIIOB ¢PuabMoB. MHdopMauusa o -
nax B obueM cny4ae 60/ee nogBepxeHa U3MeHEHUAM. 1 X0y, YTOObI TPU U3MEHEHU-
AX TMNOB $UIbMOB BIMAHME BHOCUMBIX M3MEHEHMI PacIIpOCTPAHANOCh KAK MOXXHO
MeHbllle, U TO3TOMY pelln/ BbIYUCIATL CYMMY OI/IaThI B K/1acce Movie,

51 BHeC paccMOTpeHHblIT MeToA B Movie u usmMenun getCharge us Rental Tak,
4TOOBI OH UCTONB3OBAN HOBBIN MeTop (puc. 1.12 n 1.13).
class Rental...

double getCharge() {
return movie.getCharge( daysRented);

)

ITocne nepenoca Metoaa getCharge s BHINOMHMUII TO )K€ CAMOE C METOLOM Ha4uC-
neuus 6oHycoB. Takum o6pa3oM, o6a sneMeHTa, 3aBUCALIME OT TMNA PU/IbMA, OKA3bI-
BAKOTCA BMECTe B K/1acce, CofepxallieM MHGopMaLmio 06 3TOM THre.

class Rental...
int getFrequentRenterPoints() (

if ((getMovie().getPriceCode() == Movie.NEW RELEASE) &&
getDaysRented() > 1)
return 2;
else

return 1;



3aMeHa 1OTUKY yCIOBMIt NONUMOPPUIMOM

========= [locsie pedaKTOpUHTa =

class Rental...
int getFrequentRenterPoints ()

{

return movie.getFrequentRenterPoints( daysRented);

}

class Movie...

int getFrequentRenterPoints(int daysRented) {
if ((getPriceCode() == Movie.NEW RELEASE) && daysRented > 1)

return 2;
else
return 1;

Rental

daysRented: int

Customer

getCharge()
getFrequentRenterPoints()

Movie

priceCode: int

statement()

htmIStatement()
getTotalCharge()
getTotalFrequentRenterPoints()

Puc. 1.12. [luazpamma xnaccos 0o sviHeceHust memodog 8 Movie

Rental

daysRented: int

Customer

getCharge()
getFrequentRenterPoints()

Movie

priceCode: int

getCharge(days: int)
getFrequentRenterPoints(days: int)

statement()

htmiStatement()
getTotalCharge()
getTotalFrequentRenterPoints()

Puc. 1.13. Juazpamma xnaccos nocne svinecenus memodos 8 Movie
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A Tenepb — HaclnexoBaHMe

Y Hac ecTb HeCKONbKO TUIIOB GMIbMOB, KOTOpPbIE NI0-Pa3HOMY OTBEYAIOT Ha OIMH
1 TOT xe Bonpoc. Tak 4TO 371eChb BIIOJIHE MOTYT NPUIOAMTBCA MOAKIACCH. Mbl MOXeM
MCIONIb30BATh TPY NMoOAKAacca Movie, KaXblit U3 KOTOPbIX 6y/ieT UMETh COOCTBEHHYIO
BEpPCUIO METOAA HaunC/IeHUs nnaThl (puc. 1.14).

Movie
getCharge
Regular Movie Childrens Movie New Release Movie
getCharge getCharge getCharge

Puc. 1.14. Mcnonv3osanue Hacnie0o8aHUus om Kaacca Movie

3TO NMO3BOMMT HAaM 3aMEHUTb MHCTPYKIMIO SwWitch nonumopdusmom. K coxane-
HMIO, Y 3TOTO PeLeHNs] eCTb MajleHbKMIi HEJOCTATOK: OHO He paboTaeT. 3a BpeMsl CBO-
€ro CylecTBOBaHMA PU/IbM MOXKET U3MEHUTb THUII, HO OOBEKT BO BpEMsl CBOETO CYlile-
CTBOBAHMSA He B COCTOSIHMM U3MEHUTH cBOI Knacc. OQHAKO BBIXOA U3 3TOM CUTyaLum
eCTb — 3TO NMpoekTHbIN labnoH “CocrtostHue” (State pattern) [9]. Knaccwl npu atom
npuobpeTtatoT cnepyrowmit Bup (puc. 1.15).

Movie Price

getCharge Q 1 getCharge
!

" A

return price.getCharge

Regular Price Childrens Price New Release Price

getCharge getCharge getCharge

Puc. 1.15. [Tpumenenue npoexmuozo wabnona “Cocmosnue” x xnaccy
Movie



3aMeHa IOTMKM YCIOBUI nonuMopU3IMoM

Jlo6aBuB NOMOMTHUTENBHDIN YpOBeHb KOCBEHHOCTH, MOXCHO CO3/1aBaTb MOAK/IACCHI
AnA Knacca Price u USMEHATD LieHY B C/Ty4ae HeOOXOAMMOCTH.

Y Tex, KTO 3HaKOM C MPOEKTHbIMM WIAGTOHAMM U3 YKa3aHHON KHMUIU [9], MOXKeT
BO3HMKHYTb BOMpoOC: “OT0 cocTosAHMe Mnu crtpaterusa?” IlpemcTaBndeT nu kmacc
Price anropuTM pacyeTa LeHbl (TOrAa s mpefnoyen 6bl Ha3BaTb ero Pricer wau
PricingStrategy) umm coctoanue ¢unbma (Star Trek X — HOBMHKa mpokara)?
Ha atom aTane Bbi60p npoekTHOro wabnoHa (1 MMeHU) OTpaxkaeT Cnocob xenaeMoro
NpeAcTaBleHNs CTPYKTYpbl JaHHbIX. Cefyac A NpeAcTaBIAI ee KaK COCTOsIHUE PUib-
ma. Ecnu nospHee A pelry, 4TO MOM HaMepeHUs Tyylile NIepefaeT CTPaTerus, s BbIMNO/-
HIO pepaKTOPUHT U CMEHIO MMEHA.

Jins Toro 4T06b! NPUGETHYTh K NPOeKTHOMY 1abnony “CocTosiHME, 5 UCTIONB3YIO
Tpu pedakTopunra. CHayana A nepeHowy Kof, 3aBUCALIMIA OT TUMA, B IWA6/IOH cocToA-
HMA C MOMOLIbIO peaKTOpUHra “3aMeHa KOfia TUNa COCTOAHMeM/cTpaTeruein” (c. 245).
3aTteM s Mory ucnonb3oBatb pedaktopunr “IlepeHoc Metoaa” (c. 162), c NOMOILBIO KO-
TOPOro IepeHecy MHCTPYKLMIO switch B knacc Price. VM HakoHel c MOMOLIbIO pe-
¢dakTopuHra “3aMeHa ycnoBHON MHCTPYKUMM nonuMopduamom” (c. 271) A ycTpaHsw
MHCTPYKUMIO switch BoBce.

HayneM c pedakropunra “3ameHa kofa TMma cocTosHueM/cTpaTerueir” (c. 245).
OTOT nepBbIiA 3TaN 3aK/T0YaeTCA B NpuMeHeHun pedaktopunra “CaMOMHKaNCynauus
nona” (c. 190), 4To6bI rapaHTUpPOBATb BBHIMONHEHME MOOBIX JEACTBUIA Yepe3 METO/bI
NONYYeHUs 1 YCTAaHOBKM 3HaueHUit. ITocKkombKy B OCHOBHOM KOJI B3AT U3 APYTUX K/Iac-
COB, B 6O/BIIMHCTBE METOMIOB YK€ UCTIONb3YIOTCA METOAbI MONydeHus 3HadeHun. On-
HaKO KOHCTPYKTOPbI YCTaHAaB/IMBAIOT LieHY HEMOCPECTBEHHO:

class Movie...
public Movie (String name, int priceCode) {
_name = name;
_priceCode = priceCode;

}

BmecTo aToro s UCITONb3yI0 METOA YCTAHOBKU 3HAYEHUA.

class Movie
public Movie (String name, int priceCode) {
_name = name;
setPriceCode (priceCode}) ;
}

Sl KoMNUIMpYI0 M TECTUPYIO MOMYYMBLIMIACA KOM, YTOOBI rapaHTMpOBATh OTCYT-
CTBUE BHeCEHHbIX owmnbok. Tenepsb a [o6aBnd HoBble Knacchl. Koa, 3aBucAmmit or
TUMA, NpefoCTaBngeTcsa B 06bekTe Price. S pocturaro 3Toro ¢ ucnonb3oBaHueM ab-
CTPaKTHOIO METO/A B KNacce Price M KOHKPETHbIX METOJOB B MOJK/IaccaXx.
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abstract class Price {
abstract int getPriceCode();
}
class ChildrensPrice extends Price {
int getPriceCode () {
return Movie.CHILDRENS;
}
}
class NewReleasePrice extends Price {
int getPriceCode () {
return Movie.NEW RELEASE;
}
}
class RegularPrice extends Price {
int getPriceCode() {
return Movie.REGULAR;
}

Tenepb A MOTY CKOMITU/IMPpOBATh HOBbIE€ K/1ACChl.
,Hanee AN UCITONTb3OBAHUA HOBOT'O K/1acCa A1 JO/DKEH UBMEHUTDL METOABI JOCTYTIA.

public int getPriceCode () {
return priceCode;

}

public setPriceCode(int arg} {
_priceCode = arg;

}

private int priceCode;

3T0 03HavaeT 3aMEHY NNO/1A KoJa LE€HbI ITOEM L€HBI U UBMEHEHNE METOIOB JOCTYNA.

class Movie...
public int getPriceCode() {
return price.getPriceCode(};
}
public void setPriceCode (int arg) {
switch (arg) {
case REGULAR:
_price = new RegularPrice();
break;

case CHILDRENS:
_price = new ChildrensPrice();
break;

case NEW_RELEASE:
_price = new NewReleasePrice();
break;



3aMeHa OrMKM ycnoBUI nonuMopdusmom

default:
throw new IllegalArgumentException (
"Incorrect Price Code");
}
}

private Price price;

Tenepb A BHOBb MOTY BbIITOIHUTb KOMIIUAALUIO U TECTUPDOBAHUE, U IIPU ITOM 6onee
C/10’KHbI€ METOAbI HUYETO HE Y3HAIOT O BHECEHHBIX UBMEHEHUAX.

IIpumenum k getCharge pedakropunr “Ileperoc Mmetona” (c. 162).

class Movie...
double getCharge(int daysRented) {
double result = 0;
switch (getPriceCode()) {
case Movie.REGULAR:
result += 2;
if (daysRented > 2)
result += (daysRented - 2) * 1.5;
break;
case Movie.NEW RELEASE:
result += daysRented * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
break;
}
return result;

}
BbINoOMHUTL NepeHOC O4eHb 1erKo

class Movie...
double getCharge(int daysRented) ({
return price.getCharge(daysRented);
}

class Price...
double getCharge (int daysRented) (
double result = 0;
switch (getPriceCode()) {
case Movie.REGULAR:
result += 2;
if (daysRented > 2)
result += (daysRented - 2) * 1.5;
break;
case Movie.NEW RELEASE:
result += daysRented * 3;
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break;
case Movie.CHILDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;

break;

}

return result;

)

ITocne nepenHoca s MOTy MPUCTYIUTD K pedakTOpUHTY “3aMeHa YC/IOBHOM MHCTPYK-
uuu nonumopdusmom” (c. 271).

class Price...
double getCharge(int daysRented) ({
double result = 0;
switch (getPriceCode()) {
case Movie.REGULAR:
result += 2;
if (daysRented > 2)
result += (daysRented - 2) * 1.5;
break;
case Movie.NEW RELEASE:
result += daysRented * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
break:;
}
return result;

)

Sl BbINONHAIO €ro, 6epsa 1o OAHONM BETBM U3 MHCTPYKLUMM SWitch u co3faBas mepe-
KpbiBatolini Meto. Hauny c RegularPrice.

class RegularPrice...
double getCharge(int daysRented) {
double result = 2;
if (daysRented > 2)
result += (daysRented - 2) * 1.5;
return result;

)

Tax nepeprIBaeTc;{ pOJIIdTCHbCKaH MHCTP)’KL[MH case, KOTOpy10 A OCTABJ/IAIO B €€
nepBOHa4YanbHOM BUJe. [Toce KOMIUMALIMKM M TeCTUPOBAHUs OJHOI BETBU s IPUHU-
Maloch 3a cnepytouyto. (Uto6bl ybeauThes, 4TO JEMCTBUTENBHO BHITIONHAETCA KOJ, O] -
K/1acca, fi YMBIIL/IEHHO J0MYycKalo OWMNOKY M BBIMOMHAK KO, YTOObI y6eauThcs, 4To
TECTbI HEeYAAYHBI.)



3aMeHa TOTMKM YCIOBMIT MonuMopduaMom

class ChildrensPrice
double getCharge(int daysRented) {
double result = 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
return result;

}

class NewReleasePrice...
double getCharge (int daysRented) ({
- return daysRented * 3;

)

Boinonuus pedakTOpUHT 14 BceX BeTBel, 1 00bAB/NAW MeTOA Price . getCharge

a6CTpaKTHBIM.

class Price...
abstract double getCharge (int daysRented);

Tenepb 2 Mory npopenathb Ty xe npoLeaypy ¢ getFrequentRenterPoints.

class Movie...
int getFrequentRenterPoints(int daysRented) {

if ((getPriceCode() == Movie.NEW RELEASE) && daysRented > 1)
return 2;

else
return 1;

}

CHauarna A nepeHowy MeTofi B knacc Price.

Class Movie...
int getFrequentRenterPoints{int daysRented) {
return _price.getFrequentRenterPoints (daysRented);
}

Class Price...
int getFrequentRenterPoints(int daysRented) {

if ((getPriceCode() == Movie.NEW RELEASE) && daysRented > 1)
return 2;

else
return 1;

}

O}IHaKO B 3TOM C/1y4yae€ A HE A€/1a10 METO Cyli€pK/iacca a6CTpaKTHbIM. BmecTo atoro
A CO3par0 nepeprmaioumﬁ METO[ B HOBbIX BEPCUAX U OCTABJ/IAIO OIIpEAE/IEHUE METOAA

B Ka4€CTBEC UCIIO/Ib3YyEMOrO 110 YMO/TYAHUIO B CylepKnacce.

Class NewReleasePrice
int getFrequentRenterPoints(int daysRented) {
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return (daysRented > 1) ? 2 : 1;

Class Price...
int getFrequentRenterPoints(int daysRented) {
return 1;

}

BHenpenue npoekTHOro wabnoHa “Coctosnue” NoTpe6oBano CyuecTBEHHbIX ycu-
mnit. CTounn nu onm toro? [lomyyeHHast BbIOfia B TOM, YTO €C/IM HEO6XOAMMO u3Me-
HUTb NOBefleHMe Price, [06aBUTb HOBbIE LieHbl UM JIOTIOTHUTENIbHOE MOBEAEHME,
3aBUCsAllEE OT IleHbl, Peann3oBaTh Takue Moaudukauuyu OyaeT 3HaUMTENbHO /€rye.
OcTanbHble YacTH MPUIOKEHNs HUYETO He 3HAKOT O IPUMEHEHUM POEKTHOTO Wab/no-
Ha “Cocroanue”. [Ina UMeIOLErocs B HaCTOALMI MOMEHT HebonbIoro Habopa GpyHk-
1i1it 3TO He UrpaeT 0co60i ponu. OHAKO B 6onee CIOXKHOM CUCTeEME, Te TOBEEHMIA,
3aBUCAULMX OT LieHbl, 60Mblle ecsATKa, pasHula Oyjer 3ameTHa. Bce BHeceHHble U3-
MEHEHU BBINIONHAMNCH MaNbIMyU nOpLuAMM. M XOTA nucaTh Ko Takum 06pa3om fo-
CTaTOYHO YTOMMTE/bHO, MHE HM pa3y He NMPUILIOCh NpuberaTb K NOMOIM OTNafUNKS;
TakuM 06pa3om, nmpouecc pedakTOpMHra Ha fiene mporen BecbMa 6picTpo. Ha camom
Jene MHe TIoHago6mnoch Kyaa 6onblie BpeMeHM Ha HanucaHue 3TOTO pasfena KHUIH,
4eM [/1s1 BHECEHUA M3MEHEHMI B KOJL.

BTopoit U3 OCHOBHbIX pedaKTOPUMHIOB BBINO/HEH. Tenepb U3MEHUTb CTPYKTYpY
knaccudukanyuu GuabMOB MM PaBU/a HAYMCTIEHNA ONNAaThl 1 OOHYCOB OYET 3Ha4M-
TenbHO npouwe. Ha puc. 1.16 u 1.17 nokasaHo, Kak MpUMeHEHHbIN MHOIO POEKTHBIN
wabnon “Cocrosinue” paboTtaet ¢ uHbOpMaLmeit O LeHaX.

aCustomer aRental aMovie aPrice

e ! | 1

statement

getTotalCharge | | |

* [for all rentals) getharge

getCharge (days) I |

1 getCharge (days) |
L. I

getTotalFrequentRenterPoints | |
< |
* [for all rentals) getFrequentRenterPoints | |

/mgetFrequentRenterPiirls (days)

/UgetFrequentRenterPointL (days)
"|

Puc. 1.16. Bsaumodeticmaus c ucnonvsosanuem npoexmrozo wiabnona “Cocmosnue”




3aKkMI0YNTENbHBIE 3aMEYaHUA

Movie

Price
title: String 1

getCharge(days:int)
getFrequentRenterPoints (days: int)

L\

getCharge(days: int)
getFrequentRenterPoints(days:int)

1 [ 1
ChildrensPrice RegularPrice
getCharge(days:int) getCharge(days:int)

NewReleasePrice

getCharge(days:int)
getFrequentRenterPoints (days: int)

Rental Customer
daysRented: int * name: String
getCharge() statement()
getFrequentRenterPoints() htmiStatement()
getTotalCharge()
getTotalFrequentRenterPoints()

Puc. 1.17. Juazpamma xnaccoé nocne 006aéneHus npoexmuozo uiabnoHa
“Cocmosanue”

3aknmounTenbHble 3aMEeYaHN A

Haperoch, 3TOT NpocToit npuMep Aal BaM BO3MOXXHOCTb MOYYBCTBOBATb, UTO )K€ Ta-
Koe pedakTOpUHT. 3aeChb A UCMONb3OBAN HECKONbKO BUAOB pe)ak TOpUHTa, B TOM YMC/Ie
pedakTopunru “Ussneuenne metopa” (c. 132), “Ilepenoc Metopa” (c. 162) u “3ameHa
YCTIOBHOWM MHCTPYKLMM nonumopduamom” (c. 271). Bce onu BenyT k 60nee npaBuibHO-
MY pacrpefie/IeHUI0 OTBETCTBEHHOCTH U 00/1€TrYaloT NOAAEPXKKY KOAa. ITOT KOJ, CyLiec-
TBEHHO OT/IM4AETCA OT KO/iA, BbIIEP>)KAHHOTO B MPOLEAYPHOM CTUJIE, U /151 CBOOOAHOTO
MCronb30BaHUA TpebyeT onpeaeneHHoON npuBbiyku. Ho, MpUBBIKHYB McCnonb3oBaTh
3TOT CTU/Ib, TPYAHO BO3BPALLAThCA K NPOLIEAYPHBIM NPOTrPaMMaM.

Haunb6onee Baxxnbliit ypok U3 JaHHOTO IPUMEPa COCTOUT B puTMe peaKTOPUHTa: TeC-
TUPOBaHME, HeGonbLINe U3MEHEHUA, TECTUPOBaHMe, HeOONbLUNE U3MEHEHUA, TECTUPO-
BaHMe, HebonbLINe U3MeHEHNA. VIMEHHO 3TOT pUTM fienaeT peakTOPUHT GBICTPbIM M
HaJIe>KHbIM.



Fnasa 1 Ilepsslit npumep pedakTOopuHra

Hoiaa co MHOI 10 3TOrO MecTa, Bbl JO/DKHBI MOHMMATb HEOOXOAMMOCTD pedakTo-
punra. Tenepb MOXXHO HEMHOTO 3aHATBCA OCHOBaMU, IPMHLMIIAMU U Teopuent pedak-
TOpMHTA (XOTA U He CTIULIKOM Cepbe3HO).



I'naBa 2

IIpymHINIIBI
pedakTOpMHTra

ITpuBenenHblit B npeabiAyLlel I1aBe NpuMep AO/KEH JaTbh XOpolllee MpeAcTaBe-
HMeE O TOM, 4TO Takoe pedakTOpUHT. Terepb MOXKHO CHleNaTh LIAT Ha3ajl U pacCMOTPETD
K/I0ueBble MPUMHLUMIBI pepaKTOPUHTa U HEKOTOpbie BOTIPOCHI, O KOTOPbIX C/IefyeT Mo-
AyMaTb NPy BbINOTHEHUM pedaKTOpUHTa.

Onpenenenue pepakTopmura

51 Bcerna HaCTOpPOXXEHHO OTHOLUYCh K ONpee/IeHNAM, MOCKO/bKY Y KaXKAOr0 Yenose-
Kka oHu cBoM. Ho koraa nuiueiub KHUTY, TPUXOAUTCA BbIGUPATh CBOM BapMaHT M He NpHU-
XOAMTCA BHIOMpPaTh, HYXXHO /U AaBaTh OnpeneneHus. S OCHOBBIBAIO MOM OnpefeneHus
Ha pa6orte, BbinonHeHHoI rpynnoit Panbda Ixoncona (Ralph Johnson) ¢ konneramy.

TlepBoe, 4TO cefyeT OTMETUTD, — 3TO HaTUYMeE BYX Pa3HbIX ONpefeneHnit TEpMHU-
Ha “pepakTOPMHI” B 3aBMCUMOCTM OT KOHTEKCTA. ITOT PaKT MOXKeT ObITb pa3aparxalo-
WHUM (/1 MEHsi — ONpeAe/IeHHO), HO OH CITY>KUT elle OAHUM NPUMEPOM CIIOKHOCTEN
1 npo6eM, BO3HUKAIOWMUX NPy paboTe C eCTECTBEHHBIMU A3BIKAMMU.

BOT Kak BBIIJIARUT NepBoe ONpefeneHne — [jis CyUeCTBUTEbHOTO.

\ |, PedakTopuur: usmerenus esHympenteii cmpyxmypot npozpammHozo obecnete-
- HUA, HANPasneHHble Ha 067e2uer e NOHUMAHUSA e20 Pabombl U ynpouseHue Mo-
Ouguxayuu 6e3 usmeneHus Habn0aemo20 nosedeHus.

ITpumepsl pedpakTOpuHra MOXHO HAalTH B KaTa/lore B AaHHOM KHUTe, HanpuMep
pedaxropunr “Ussneyenue Metopa” (c. 132) unu “Ilogvem nons” (c. 338). Cam no
cebe pedakTOpuHT 06BIYHO NpeAcTapnAeT co6oi HeGONMbLINE UIMEHEHUSA UCXORHOTO
TeKCTa, XOTA OAMH pedaKTOPUHT MOXKeT BK/IIoyaTh Apyrue. Hanpumep, pedakropuHr
“Usbneyenne knacca” (c. 169) o6p1yHO nofipasyMeBaeT NpuMeHeHUe peHaKTOPUHIOB
“ITepenoc MeTopa” (c. 162) u “Ilepenoc nona” (c. 166).



nasa2 [IIpunHuunsl pedakTopuHra

Ete oaHo onpesenenue TepMuHa “pedakTopuHr” Ansl rnarona.

.|, PedakTopuHTI: sHecerue usMeHeHUll 8 CIMPYKmMypy npozpammHozo obecnede-
—(°)=  nus, npumenss paod npeobpasosanuil, He 3ampazusauiux nosederue Moougdu-
UUPYeMO20 NPOZPAMMHO20 06ecneveHus.

Takum 06pa3oM, MOXXHO B TeUeHMe YaCOB 3aHUMATbCA peaKTOPUHIOM KakK I/1aro-
JIOM ¥ NIPY 3TOM BBINONHUTD NApY AI0KUH pePaKTOPUHIOB-CYILECTBUTE/IbHBIX.

MHorga Mens cipaiuBaioT: “MoXXHO 1M CYUTATD, YTO peaKTOPMHT — ITO MPOCTO
NpUBE/eH e UCXOHBIX TEKCTOB B MOPAJOK?” B onpeneneHHOM CMbIC/e 3TO TaK, HO MHE
KaXkeTcA, 4TO pepakTOpUHT — HeuTo Horbluee, NOCKONbKY OH He POCTO MPUBOAUT KOJ
B NOPAAOK, HO M MO3BOJISAET AeNaThb 3T0 6onee 3¢pPekTUBHO U ynpaBnsemo. Mot onbiT
FOBOPMUT, YTO, NpUMeHsAsA peaKTOPUHT, A CTan paboTaTh 3HAUUTENbHO I deKkTUBHEE,
yeM paHbulie. M 3TO He yAMBUTENbHO, Beb Tenepb A 3Hal0, KaKue MeTofbl peaKTOPUH-
ra UCNo/b3OBaTh, YMeIO MPUMEHATDb UX TaK, YTOObI He BHOCUTb HOBblE OLIMOKY, U NpH
KaXkJI0i BO3MO>XXHOCTHU NMPOBOXY TECTUPOBAHKE,

Xo4y OCTAaHOBMTBCS Ha NMape MOMEHTOB B NpPMBEAEHHBIX onpeneneHusax. Bo-nep-
BbIX, Le/b pedaKTOPUHTa 3aK/I0YAETCA B YNPOLIEHUM MOHUMAHUA U MOAUPUKALUM
MCXOAHBIX TEKCTOB MporpaMm. Mo>XHO BHECTM OTPOMHOE KO/IMYECTBO U3MEHEHMM B
nporpamMmy, Npy KOTOPLIX €€ BUANMOE NOBeJieHME He M3MEHUTCA UM USMEHUTCA Kpai-
He He3HayuTenbHO. Ho pedakTOpMHIoM ABNAIOTCA TONBKO T€ U3IMEHEHUS, Lie/lb KOTO-
pbIX — obneryeHne NOHMMAHUA U CONPOBOXKAEHUA UCXOAHDBIX TEKCTOB. XOpOUIMM Npo-
TUBOMONIOXHBIM MPUMEPOM MOXET CNTY>KUTb ONITUMM3ALUA MPOU3BOAUTENBHOCTH. Kak
1 pedpaKTOPUHT, ONTUMU3ALMS IPOU3BOAUTENIBHOCTH OOBIYHO He U3MeHsAeT PyHKLMO-
Ha7ZIbHOCTDb NMPOTPaMMBbl (HO U3MEHSAET ee MPOU3BOANTENBHOCTD). OHA U3MEHAET TONbKO
ero BHyTpeHHee npeacTapienue. Llenun pecdakropunra u ontumusauuu pasnuynbl. On-
TUMM3AUMs TIPOU3BOAUTENIBHOCTY 3a4aCTYIO fleflaeT UCXOAHBIA TeKCT 6ornee CIOXHBIM
I/1A MOHMMAHMA, HO 3TO LIeHa AOCTVKEHUS XKenaeMoN NPON3BOGUTE/IbHOCTH.

Bo-BTOpbIX, i XO4y 3aMeTUTDb, YTO pPedaKTOPUHT He MEHAET BUAMMOE NOBEAEeHUE
nporpaMmbl. OHa npojomxkaeT GyHKLUMOHUPOBATD, KaK U paHbuie. Hu nonbsosatens,
HM MPOrpaMMMCT — HMUKTO He CKaXKeT MO BHEWHEMY BUY, YTO YTO-TO B MpOrpamMme
NU3MEHMUTIOCD.

Mensag miAnbl

910 BTOpOE 3aMeyaHue cBsizaHO ¢ MeTadopoit Kenta beka o aByx mnanax. Mc-
nonb3ys pedakTOpMHT Npu pa3paboTke MPOrpaMMHOro obecneyeHus, Bbl AeUTE
paboyee BpeMs MeXAy ABYMs pasHbIMM BUAAMM J€ATENbHOCTH: AobaBneHueM QyHk-
UMOHanbHOCTU U pedakTopunroM. I1pu nobasnenun HoBo# HYHKLMOHANILHOCTH Bbl
He JO/DKHbI MEHATb CTPYKTYPY CYL{eCTBYIOLIero KOAa; Bbl NPOCTO Ao6aBseTe HOBbIE



[ToyeMy HY>XHO 3aHUMATbCA pePaKTOPUHTOM

BO3MOXHOCTHU. J[IOCTUraeMblil pe3y/bTaT MO>KHO OLLEHUTb, 106ABNAA TECTbI U JOOMBa-
ACb MX HOpManbHOM paboTbl. [Ipu npoBeaeHun pedakTOpUHra Bbl CTapaeTech He J0-
6aBATb PYHKIIMOHATBHOCTD, @ TO/IBKO YNYYIUATh CTPYKTYPY MCXOAHBIX TeKCcToB. [Ipn
3TOM HOBbIE TeCTbl He 100aBNATCA (pasBe YTO B Clyyae OOHapy>KeHUA NPONyLIeHHO-
ro paHee TECTOBOIO CTyyas); MU3MEHAIOTCA TECTbI TONBKO TOT/IA, KOTZIA 3TO COBEPLIEHHO
HeoO6XOMMO A NpOBEPKM U3MeHeHMIT B MHTepdeiice.

IIpu paspaboTke mporpaMMHOro obecredeHust MHOIAa HEOOXOAMMO YacTO Iepe-
K/IIOYaTbCA MEX/ly YKa3saHHbIMM BUAAMM JeATeNbHOCTH. [IbiTasch R06aBUTL HOBYIO
GYHKLMOHANBHOCTD, MO>KHO BBIAACHUTD, YTO €C/IM M3MEHUTb CaMy CTPYKTYPY KOAa, TO
Ro6MTbCA 3TOrO OyAeT KyAa nerye. B TakoM cnydae HYXKHO Ha BpeMsi CHATb LWIAIY pas-
paboTuyMKa 1 OfeTh WIIANY CreLManucTa o pepakTopuHry. isMeHUB CTPYKTYpY Kopa,
MO>XXHO BHOBb OfI€Tb LWIANY NpOrpaMMMUCTa U N06aBUTb HOBYIO (PYHKLIMOHANBHOCTD.
Hobusunce ee paboTOCIIOCOOHOCTH, MOXKHO OOpaTUTb BHUMaHUE, YTO OHA HaMMCaHa
TaK, YTO €€ TPYAHO MOHATb, U TOTAA C/IelyeT CHOBAa CMEHUTDb LIANY U 3aHATbCA pedak-
TOPUHIOM. ITU PO/ MOTYT MEHATHCA OYKBa/IbHO KaXK/ble 1€CATb MUHYT, HO B KaXKAbIi
MOMEHT BPEMEHM Bbl IO/KHbI AACHO OTAABATb cebe OTYET, KAKOM MMEHHO leATeNIbHOC-
TBIO Bbl Ceiyac 3aHATHI.

IToyeMy HY>XHO 3aHMMaTbCsA pepaKTOPHMHTOM

A1 He cTaHy yTBepXJaTh, YTO pedaKTOPUHT — JIEKAPCTBO OT Bcex GonesHeir. 1o
He MaHailesa. 3TO NPOCTO OYeHb LIEHHbIN MHCTPYMEHT — Hekue “cepeGpsHbIe NI0CKO-
ry6ubl’, 1o3BONALINE HAJIEXXHO BLEMUTHCA B KOfi. PepakTopuHT npencTaBnset coboit
MHCTPYMEHT, KOTOPBII MO>KHO M HY>KHO MCIIO/Ib30BATb [/11 HECKO/IbKMX LIe/eit.

PedakTopHHTI cOBeplIEHCTBYET NPOEKTMPOBaHMeE
MpOrpaMMHOro obecnedyeHns

Bes pedaxTopuura npoekT nmporpaMmbl nocteneHHo yxyawaercs. Yem 6onblue B
KOJI BHOCUTCSI U3MEHEHMH, CBA3AHHBIX C JOCTMXKEHUEM KPAaTKOCPOUHBIX Liefleil UK
BHOCHMMBbIX 6€3 yyeTa Bcex 0CO6eHHOCTeN MPOEKTA B 11€710M, TeM 6O/bILe TPOrpaMMHOe
obecrnieyeHne TepsaeT CTPYKTYpUPOBAHHOCTb. CTAaHOBUTCS BCe TPYAHEe IOHUMATD NPO-
KT, IPOCTO YMTaA Koj. B onpenenenHoM cMbicne pedakTopuHr — 310 y6opka Kopa.
V13 Hero yCTpaHSIOTCA YaCTH, HaXOAAILMeECA He Ha CBOMX MecTax. [ToTeps cTpykTypHO-
CTM KOJIa OObIYHO HaKAI/IMBAETCSA C YCKOPEHMEM: YeM Tpy/Hee pa3obparTbcs B IpOeKTe
KOJla, TeM CI0)KHEee ero COXpaHUTb u TeM ObICTpee MPOUCXOAUT yXyAlueHue. Perynsp-
HbI pe(PaKTOPUHT IOMOXET COXPaHUTb pOpMY KOz

[Inoxo cnpoexTpoBaHHOE NporpaMMHoe obecreyeHme o6bIYHO TpebyeT 6onblLEro
KOJia, 3a4acTYI0 NPOCTO MOTOMY, YTO 3TOT KOJ BHIIIO/IHAET B PasHbIX MeCTaX OJHU U



[naBa2 Ilpuniyuns pedpakTOpuHra

Te Xe AeicTBuA. 1103ToMy BaXKHOM YacTbIO YIy4lleHMs IPOEKTa ABNAETCA yCTpaHe-
HMe ay6nMpoBaHMA KoAa. BaXHOCTD 3TOro cBA3aHa ¢ 6yAylMMM M3MEHEHUAMM KOfia.
YMeHblieHMe KOJa He fieNlaeT nporpaMMy 6oree 6bICTPOI, Tak KaK pasMep NpOrpaMMbl
B aMATHU peako urpaet 6omnbliyio ponb. OfHaKO pa3Mep KOa UTPaeT poNib NpYU BHe-
CeHuM B Hero u3MeHeHmit. Yem 6onblue Ko, TeM TpyAHee KOPPEKTHO BHECTM B HETO
M3MeHEeHU, a 4YTOObI OHATD, KaK OH paboTaeT, IPUXOAUTCA pa3bupaTbcs B 60MbLIOM
Ko/nuyecTBe CTpOK. [Ipyu BHeCEHMM M3MeHEeHMI B KOJI B OIHOM MeCTe IIpOrpaMMa MOXeT
BecTM cebs He Tak, Kak MpeArnonaranoch, OCKOMbKY He BHECEHbl M3MEHEHUsI B HEKO-
TOPbIJ JPYroi Y4acTOK, KOTOPBIil BBIMO/THSAET Te XK€ AeNCTBUS, HO B MUHOM KOHTEKCTe.
YcrpaHAs aybnupoBaHue, Mbl FTapaHTUPYEM, YTO KOJ| COlEP>KMUT BCe, YTO HY)KHO, PH-
4eM B €IMHCTBEHHOM MeCTe, — a B 3TOM U COCTOMT CYTh XOPOILEro NpOeKTUPOBAHUS.

PedaxTopuHr ynpoujaer noHuMaH1e NPOrpaMm

Bo MHOroM nporpaMMupoBaHMe HallOMMHaeT o6LieHMe ¢ KOMIbIOTEPOM. ITporpaM-
MMUCT IMILET KOJI, KOTOPBIN YKa3bIBaeT KOMNBIOTEPY, YTO TOT JO/KEH J€/IaTh, M B OTBET
KOMITBIOTED JieNlaeT MMEHHO TO, YTO €My CKa3aHo. ITocTeneHHO Bbl yMeHbllaeTe paspsiB
MEXAY TEM, YTO JO/DKEH Je/IaTh KOMIBIOTED, U T€M, UTO Bbl €My roBopuTe. TakuM 06-
pa3oM, CyTb MPOrpaMMMPOBaHUSA CBOJUTCA K TOMY, YTOObI aBCOMIOTHO TOYHO CKas3aTh
KOMIIBIOTEPY, YTO OT Hero Tpebyetca. Ho nmporpaMma npeaHasHaueHa He TONbKO Ais
koMmnbloTepa. IIpoitaeT HekOTOpOe BpeMsA, M KOMY-HUOYb MOXKET NOHAOOMThCA BaLl
MCXOAHBINA TEKCT, YTOOBI BHECTU HeKOTOpbie u3MeHeHus. O6 aToM 6yayieM nporpam-
MMCTe 4acTO 3a6bIBAIOT, HO OH, IO CYTH, ¥ €CTb I7IaBHbI/ MO/Tb30BATe b Balllero UCXOA-
HOTO TeKCTa (He MporpaMMbl, @ MMEHHO MCXOJHOTO TeKCTa). BpAn nu koro-To cumbHO
06eCrOKOMT HEeCKONBKO JOTIONIHUTENbHBIX MUHYT A/ KOMNMIALMY, HO OyaeT Nioxo,
€C/IM TPOrpaMMMCT NOTPATUT HeeI0 HA BHECEHMe M3MEHEeHMI, KOTOpoe 3aHA/O Obl
OfIMH 4Yac, ecru 6bl OH MOT Cpasy >ke pa3obparbcs B KOJe.

[Ipo6bnema B TOM, 4TO, NMBITAACh 3aCTaBUTb NpPOrpaMMy paboTaTh, Bbl COBCEM He
JiyMaeTe O TeX, KTO Oy/ieT 3aHMMaTbcA el0 B OyayiieM. BHecenue B KOl M3MeHeHMIA,
obneryaoLIuxX ero NOHUMaHue, MeHAeT puTM paboTel. PedpakTopuHr aenaet kop 60-
7iee IPOCTBIM A/IA YTeHUA U NoHMMaHusA. [1pu BbinonHennu pedakropuHra Bbl Gepete
paboToCcnoco6 bl KOMI, KOTOPbI He OTIMYAETCA KPACOTOM CTPYKTYphl. 3aTpaTuB He-
MHOTO BpeMeH| Ha pepaKTOPUHT, MOXKHO JOOMTbCA NTyYllelt CAMOJOKYMEHTUPYEMOCTH
xopa. Terepb cyTb NporpaMMMUpOBAaHUA CBOAUTCA K TOMY, YTOOBI a6COMIOTHO TOYHO
CKa3aTb, YTO Bbl UMEETE B BUALY.

Takoit MOAXOA CBA3aH He TONBKO C a/IbTPYM3MOM. DTUM OYAYLIMM pa3paboTUMKOM
yacro 6bIBaio A caM. Y Toraa pedaktopuHr npuobpeTaeT 0cobyo BaXKHOCTD. Sl O4eHDb
NeHMB. B 4aCTHOCTH, MOA JleHb NPOAB/NAETCA B TOM, YTO 5 He 3aIOMMHAI0 JieTanei
KOJia, KOTOpbI/ nuy. boree TOro, onacasch neperpysuTb CBOIO FO/IOBY, s YMBIIIIEHHO
He 3aMIOMMHAI0 MHOTHeE JieTany. Y noaToMy s CTapaloch 3aluchiBaTh B KOJe BCe, YTO



[ToyeMy HyXHO 3aHMMaTbCA pePaKTOPUHIOM

MHaye MHe MPUIITOCh Obl AepXaTb B Moeil 6efiHON ronose. 3TO MO3BONAET MHE He
6€CrOKOUTbCS O BO3LEACTBUM Maphl 6OKAIOB MMBA NMOC/Ie pabOThl Ha KNETKU MOEro
TO/IOBHOTO MO3ra.

PedakTopuHT nomoraeT ny4iie NOHUMATD U 4y>koit Kof. Koraa st cMoTpio Ha yyskoi
KOJ, A MBITal0Ch cO0OPa3nTh, KaK OH paboTaeT. S CMOTpIO Ha CTPOKM MCXOAHOTO TeK-
CTa ¥ TOBOpIO caM cebe: “Ara, Tak BOT YTO fieflaeT 3TOT ¢pparMeHT Kopaa...” [IpuMeHss
pedaKTOPUHT, 51 He TONbKO NOHMMAI0, KaK paboTaeT KOfI, HO U U3MEHSIO €ro TaK, YTO6bI
OH JTyyllle OTpaXkall MOe NOHNMaHMe, a 3aTeM TeCTUPYIO CBOe NOHUMAaHUe, BbINIOMHAA
MoauULUMPOBaHHDIA KOA U YOeXAasACh B €r0 KOPPEKTHOI paboTe.

C camoro Hayana s BbINOMHA pedaKkTOpUHT HebonbLIMX AeTaneit. Korpa kop cTa-
HOBUTCA 6o/ee ACHBIM, A HAXOXY B HEM TO, 4TO Ob1/I0 He3aMeTHO paHblue. Ecnu 6bl s
He BHOCU/I U3MEHEHMNA, A, CKOpee Bcero, He yBUAen Obl ITUX HOBBIX ieTaneil — A He
CTO/b COOOpa3uTeneH, YTOOBI CyMeTb MPEACTaBUTb BCE 3TO BU3Ya/IbHO B CBOEI OTIOBE.
Panbd xoncon (Ralph Johnson) cpaBHMBaeT nepsbie warn peakTOpUHIa C MbITbEM
OKOH, KOTOpO€ MO3BO/NAET BUAETD sICHee M flaniblie. Moe MHeHMe — pedakTOPUHT npu
u3yyeHnu kopa obecneyuBaet 6oee BLICOKUIA YpoBeHb MOero noHuManus. bes nomo-
11 pepaKTOPUHTa 51 He MOT Obl €ro JOCTUYD.

PedakTopuHT MOMOTaeT HAXOAUTD OIMIMOKHU

YeM sicHee s NOHMMAIO KOJI, TEM MpOILiie MHE HalTH B HeM olunbku. CneayeT ckasarb,
YTO A He MacTak UCKaThb owubku. Ecnu apyrue yxutpAtoTca, NpocMOTpeB 601bLION
dparMeHT Kofa, TYT ke yBUAETb B HeM OWMOKH, TO 1A MEHA 3TO HEAOCTHXUMAA MeY-
Ta. Ho s 3amMeTunn, 4T0, KOraa A BHIMOMHAL pedakTOPUHT, MHE NPUXOAUTCA IMy6OKO
BHMKATb B KOJi U pa3buparbcs, YTO M KaK OH Jie/1aeT. ITO NOHUMaHMe BO3BPALIAETCA B
kop. ITocne cTpyKTypbl NporpaMMbl sl IPOACHAIO A/iA ce6s HeKOTOpble BbICKa3aHHbIE
MHOIO NPeANONOXeHUA U B pe3y/bTaTe MPOCTO He MOT'Y MPONYCTUTH OWMOKM.

9To HamoOMMHaeT MHe BbicKasbiBaHMe KeHTa Beka, KoTopoe OH YacTo moBTOpAET:
“S1 He cnMUIKOM XOpOLLMIt MporpaMMMUCT. Ho A NpOrpaMMMUCT ¢ XOPOLIMMM NPHUBbIY-
KaMu’. PeakTOpUHT ABNAETCA TAaKOM XOPOLUEN NPUBLIYKOMA, KOTOpas MOMOraeT MHe
NUCaTh HafIeXXHbIA KOO,

PedakTOpMHT ycKOpAeT HanMcaHUe NPOTPaMM

B koHeyHOM UTOre BC€ CKa3aHHOE€ CBOAUTCA K OIIHOM}’Z pe(j)aKTopuHr ycxopne’r Ha-
NMCaHUE NPOrpamMM.

Cospaerca BneyarneHne BHYTpeHHero npotuBopeumsa. Korma A pacckasbiBaw 0
ped)aKToanre, CTAaHOBUTCA OYEBUHO, YTO OH MNMOBBLIIIACT Ka4€CTBO KO a. Ynque}me
ﬂpOCKTa, MOBbILICHUE yaO60'~lMTaeMOCTM, }’MeHbLl]eHMe KO/IMYEeCTBa 011]"601( — BC€
3TO cnoco6CTBYeT KauecTBy Kofia. Ho pasBe ckopocTb pa3apaboTku He CHUXKaeTCA U3-3a
BCEro 3Toro?
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Sl cyutaw, YTO ANA GBICTPOIL pa3pabOTKM MPOrpaMMHOTO obecrieyeHus KpaifHe Ba-
JKEH XOpolMi npoekT. [1aBHas Le/b XOPOLIEro MpOeKTa UMEHHO B TOM, YTOOBI Ha-
CKO/IbKO BO3MOXXHO YCKOPUTDb pa3paboTky. be3 atoro HekoTopoe Bpems MoxHO pabo-
TaTb OBICTPO, HO OYeHb CKOPO IIOXOi MPOEKT HayMHaeT TOPMO3UTb paboTy. Bpems
6yzeT 3aTpaYnBaTbCA Ha IOMCK M MCIpaB/IeHMe OlMOO0K, a He Ha fo6aBneHne GyHKUM-
OHa/IbHOCTU. BHeceHNe M3MeHeHM I 3aHMMaeT ropasfio 60o/blie BpeMeH !, €C/TU CHayasna
HY>XHO pa3o6patbcst B porpaMMe 1 BbIABUTb AyO6nupyrouumitca kon. Eciu kop coctout
MX OHMX 3aI/IaTOK B HECKOMBKO C10€B, fobaBeHne HOBOW QyHKLIMOHATBHOCTH Tpe-
OyeT cylecTBeHHO 60/bliero o6beMa KogMpOBaHuUA.

Xopolunit MPOeKT BaxkeH A NOAAEP>KaHUA BBICOKOH CKOPOCTM pa3paboTKyu mpo-
rpaMMHoro obecnevyenns. Pe¢ak TOpMHT noMoraeT paspabaTbiBaTh ero 6bICTpee, Tak Kak
He TO/BKO MPENOXPAHAET MPOEKT OT YXYALIEHUA, HO U CIIOCOOCTBYET €ro yMy4LIEeHNUIO.

Korga Hy>kHO BBINOTHATD pePaKTOPUHT

Korga peus uget o pedakTopuHre, MHe YacToO 3aJlal0T BOIPOC O TOM, KaK OH [0/
)KeH M/IaHNpoBaTbcA. He HY>KHO /1 BBIAENATD M1 peaKTOPUHIA Mapy Hefenb Mmocne
Ka>XJ0/1 Mapbl MecALeB pa3paboTku?

Sl oy Bcerma NpOTUB OTK/IafbiBaHuA pedakTopunra. Kak MHe kaxercs, pedak-
TOPMHT — 3TO He TOT BUJ| A€ATENbHOCTU, KOTOPbIA MOXXHO OT/IOXMTD. VIM cnenyer 3a-
HMMATbCS MOHEMHOTY M NIOCTOAHHO. Hajjo He MpMHMMAaTDb pellieHue O MPOBEJeHUN pe-
¢bakTOpMHTa, a MPOBOAUTD €0, IOTOMY YTO BbI JO/KHBI 1e7IaTh CBOIO paboTYy, a NOMOYb
BaM B 9TOM MOXET MMEHHO peaKTOPUHT.

IIpasuno Tpex

Tlon Po6epTc ogHaXAbI cka3an MHe ciefyiolee. Koraa Bbl ieftaeTe 4TO-TO B NePBbIi
pas, Bbl MPOCTO 3TO AenaeTe. Bo BTopoit pa3 Bbl MOPLIUTECH OT MOBTOPEHMA TeX e
ReiCTBMIA, HO Bce ke fenaere ux. HakoHew, fienas 310 ke B TPETHIt pa3, Bbl HaUMHaeTe
pedakTOpuHT.

¥
_@_ Hauunatime pedpakmopune nocne mpex nosmopos.

Boinonusiite pe¢pakTopuHr npu go6asnreHnn GyHKInu

Yauye Bcero sl BHIMONHAK pedaKTOPHUHT, Koraa f06aBasA0 HOBYIO QyHKUMIO B He-
KOTOpYI0 nporpaMmy. YacTo npuunHoi pedakTopuHra ABAAETCA TO, YTO OH [IOMOTaeT



Koraa Hy>HO BLINOTHATb pepakTOPUHT

Jydlle NMOHATb KOJI, KOTOPbIit MHe HY)XHO MOAU(ULIMPOBATb. ITOT KOJ MOT HaNMcaTh
KaK pYroit NporpaMMUCT, Tak U A caM. Kaxxaplit pa3, korfa npuxoaurcs pa3bupatscs
B TOM, YTO JleflaeT HeKMil Kof, s 3aj1al0 cebe BONPOC O BO3MOXHOCTH U3MEHUTH €ro
CTPYKTYPY TaK, 4ToObl kofi cTas 6onee noHATHBIM. [Toc/e aTOro s1 BononHsmw pedakro-
puHr Kofa. YacTMYHO 3TO fleNlae TCA Ha TOT C/1y4Yai, ec/iu MHe NPUAETCA ¢ HUM paboTaTh
B OyayiueM, HO I1aBHbIM 00pPa3oM MOTOMY, YTO NPU BbINOTHEHUM PedaKTOPUHTa KOJ,
AA MeHA CTAHOBUTCS KyZia TIOHATHee.

Ewe onHa npuunHa BbINONHEHUsA pedaKTOPUHIa — ITO HA/IMYME MPOEKTA, KOTO-
Pblit He NO3BONAET 1€TKO A06ABNATH HOBble PyHKLUMMU. [1AA5 Ha NPOEKT KOAia, A TOBO-
pio cam cebe: “Ecnu 6bl 3TOT Ko OblN CIPOEKTUPOBAH MHaYe, TO JOOABUTH HYXXHYIO
¢dyHkumIo 661710 661 OYEHD NPOCTO™. S He HAYUMHAIO TEP3aTbCsA O MPEXHMX MPOMaXaXx,
a UCIIpaBJIAIO UX C MIOMOlLLbIO pedakTopuHra. YacTuuHO A fenato 3To AnsA obneryeHns
Aa/bHEALIMX YCOBEpPLIEHCTBOBAHMMA KOJa, HO B OCHOBHOM IOTOMY, YTO 5l CYUTAIO 3TO
caMbIM 6bICTpbIM criocob6oM. [Tpu npaBunbHOM nopxope pedakTOPUMHT — OBICTPBII 1
cnokoyHblit npouecc. [locne ero BoinonHeHus go6apneHne HOBON PYHKLIMM IPOUCXO-
AMT 3HaYMTENbHO MpolLe U TpebyeT MeHblue BPEMEHM.

BoinonuaiTe pepakTOpMHT BO BpeMs MCIIPaB/ieHNA omMn60K

ITpu ncnpapnennyu olwn60K r1apHaA No/b3a pepakTOPUHra B TOM, YTO KOJI CTAHOBUT-
cs 6onee noHATHBIM. Korzia 1 paccMaTpMBalo KOJ M MbITAICh NIOHATD €ro, IpUMEHEeHUe
pedakTopMHra ynpoiuaeT Moo 3afiaqy. JacTo BBIACHAETCA, YTO TaKas aKTMBHaA pabora
C KOJIOM TTIOMOFaeT HaNTH B HeM OLIMOKU. MOXXHO B3I/IAHYTb Ha 9TO U C IPYTOM CTOPOHBI:
€C/IM Mbl nonryyaeM coobuieHne 06 owmbke, 3HaYUT, HY)KHO NOAYMAThb O peaKTOpPUHTe,
MIOTOMY 4TO KO, He 6bI/T JOCTaTOYHO MOHATHBIM UM Mbl HE CMOITIM YBU/IETb B HEM OLIMOKY.

BoinonHsANTe peakTOPUHT B XOfie aHANIM3a KOJA

B psane opranusauuit perynsapHo npoBoaATcsa cobpaHusa no aHanu3y kopa. B apy-
TMX 3TUM HE 3aHMMAIOTCH, — M COBEpLIEHHO HamnpacHo. AHanu3, uam o63op, Koga
CIOCOOCTBYET PacnpOCTPAaHEHMIO 3HAHMI CpelM Bcell KOMAaHAbl pa3paboTYMKOB.
bonee onpiTHble pa3spaboTyMKu TakuM 06pa3oM JeNATCA CBOMMM 3HAHUAMM C Me-
Hee ONbITHbIMU. Takue BCTpeyuy [/ aHaNnMu3a KoJia NOMOraiT 60/bilieMy KOMUYeCTBY
NpOrpaMMMUCTOB TOHATDb OO/blIIee YUC/IO ACTIEKTOB KPYITHOI POrPaMMHOM CUCTEMBI.
OHu 0YeHb BaXKHbI 1A HAIMCAHMA NOHATHOrO KoAa. Kofl, HanmucaHHbI# MHOI0, MOXET
Ka3aTbCsA NOHATHBIM MHE, HO He MOel KOMaH/ie. 9TO HOPMa/lbHO, B€lb OYEHb TPYAHO
NOCTaBUTDb Ce6s Ha MECTO TOTO, KTO He 3HaeT, Kak Bbl paboTraeTe. AHa/NU3 MO3BONAET
TaK>k€ BbICKa3aTb 10/1e3Hble MbIC/IM 60/bLIEMY KOTMUYECTBY /IOfEN. Y OJIHOTO YenoBe-
Ka — 0COOEHHO TaKOro, Kak i — CTO/IbKO Pa3HbIX XOpOLUMX UJei He MOABUTCA M 32
Hefienio. Bknaz Bcex obreryaer XXu3Hb KaXk0ro, NO3TOMY JIMYHO 5 BCEra CTapaKCh
nocelarb Takue cobpaHus.



Tnasa 2 TlpuwHuunsl pedakTopunra

Oka3anochb, pedakTOpPUHT MIOMOTraeT MHe pa36MpaTbCcsA B KOJle, HalIUCAaHHOM APYTHU-
MM IPOrpaMMUCTaMM. [lo TOro, Kak s CTa/n akTMBHO UCIIONb30BaTh pepaKTOPUHT, 1 MOT
NPOYeCTb KOJ, B ONpeMie/IeHHO! Mepe NMOHATb €10 U BHECTU CBOM IMPEIOKEHMUA 110 €ro
yny4uweHuio. Terepb e, KOTfia y MeHs BO3HMKAIOT MfleH, A CPasy pellaio, Heb3s TN UX
HeMel/IeHHO peann30BaTh ¢ NOMOLIbIO pedakTOpuHra. EC/iu MO>XXHO, TO 51 BHINOMTHAIO pe-
¢dakTopuHr. IIpofienaB Tak HeCKONbKO pa3, i MOy 6onee ACHO YBUETb, Kak 6yneT Bbl-
I/IAfIeTh KO TOC/Ie BHECEHUs B HETO MpelaraeMblx 3MeHeHUit. MHe He HaJlo Hanps-
ratb BoobpakeHue, 4ToObI TpeACTaBUTb OYRYLLUMIl KOJ, A Cpa3y 8uxy ero. B pesynbrare s
MPUXOXY K UMIeAM CTIelyIOLero YPOBHA, KOTopble 6e3 pedakTOpUHIa He MOABUIUCH Obl.

KpoMme Toro, pedakTopuHT noMoraeT nony4atb 6onee KOHKpeTHble pe3y/IbTaThl OT
aHanu3a koaa. IIpyu ero BbIMONTHEHUM HOBbIE NPEIOKEHUA HE TONbKO BO3HUKAKOT, HO
B OCHOBHOM TYT XX U peanu3yloTcsa. B pesynbrate MeponpusiTMe okasbiBaeTcs Kyaa
6oree ycrelHbIM, YyeM 6b1/10 6b1 6€3 pedakTopuHra.

YT06BI ONMMCAHHBIN MHOIO CIIOCO6 paboTas, rpynbl, aHaMU3UpYolue KO, JOMXK-
HbI 6bITb HEBEIMKU. MOJ OTIBIT FOBOPUT O TOM, YTO NTy4lille BCEro, KOIla Hajl KOIOM CO-
BMECTHO pabOTalOT PELIEH3€eHT U aBTOp Kofla. PelieH3eHT npefiaraeT CBOM U3MEHEeHN,
¥ BMeCTe C aBTOPOM OHM PeLIaloT, HaCKO/IbKO /IErOK COOTBETCTBYIOLMI pedaKTOPUHT.
Ecnun uameHeHue He60bLIOE, OHM TYT K€ €ro BHOCAT.

Jlns 0630pa 6ONBILMX TPOEKTOB 3a4acTYIO Nyyiie COOpaTh HECKONbKO pa3HbIX MHe-
HMi1 B 6onblueit MO pasmepy rpynie. [Ipu 3TOM NpoCTOl NMOKa3 KOJja MOXET OKa3aThb-
cA He ny4wuM peleHuneM. S npeanounTtarw ucnonb3oBatb UML-auarpammbl u npo-
XOUTh CLIEHAPUY C MOMOILBIO KapT OoTBeTCTBeHHOCTH Knacco (Class Responsibility
Collaboration cards). B utore 0630p nmpoexTa s NpoBOXY B IPyNIax, a aHa/IM3 CaMOTo
KOfla — C OT/Ie/IbHbIMM pelLleH3eHTaMM.

OTa upes akKTUBHOro o63opa Kofa JIOBeMleHa O CBOEro JIOTMYeCKOro npejena B
npakTMKe nporpaMmupoBanus napamu (Pair Programming) B 3xcTpemManbHOM npo-
rpammupoBanuy [3]. IIpu ucnonb3oBaHUM 3TOI TEXHONOTUM BCE BaXKHble pa3paboTKu
BBINIOJIHAIOTCA IBYMA pa3paboTuMKaMy Ha OIHON MallnHe. B pesynbraTe npouecc pas-
paboTKM BK/IIOYAET HeMpepbIBHBIN aHaU3 KOfia ¥ ero pePaKTOPUHT.

A\ 4 v
Nouyemy pedakTopuHr paboTtaer
KeHrt Bek

MporpamMmbl UMEIOT ABA BUAA LIGHHOCTN — TO, YTO OHU MOTYT AenaTb ANA HAC CEroaHRA,
M TO, 4TO OHWU CMOTYT [enaTb 3aBTpa. Yawe BCero npum NPoOrpaMMUpOBaHUKU Mbl COCPe-
AOTOMMBAEMCA Ha TOM, 4To TpebyeTcAa ceroaHA. NicnpaBnAa ownbky wnu pnobaenAn
HOBYIO BO3MOXHOCTb, Mbl NOBLILLIAEM LIE@HHOCTb COrOAHAWHEN NPOrPaMMBbI, paclWHUpAA
€€ BO3MOXHOCTMU.

Henb3A NnporpaMMUpoBaTh AONTO U HE NOHATb, YTO TO, YTO CUCTEMA ABNAET COTrOAHA, —
AW oaHa CTOpoHa Meaanu. Ecnu BbINONHATL CerogHA Ty paboTy, KOTOpaA HyXHa



YT0 MHe CKa3aTb PYKOBOACTBY?

cenyac, Tak, YTo 3TO MOXeT He NO3BONUTL CAenaThb 3aBTpalHIo paboTy, Bbl Npou-
rpany. KoOHe4Ho, Bbl 3HaeTe, 4TO HYXKHO COrOAHA, U AaNeKO He TaK YBEPEeHbl B TOM, Y4TO
notpebyeTtca 3aBTpa. 3TO MOXET bbiTb HEYTO, 4TO Bbl NPOCTO HE B COCTOAHNWN CEIOAHA
cebe npeacTaBuTh.

A 3Hal aocTaTtouvHo, 4YTOOH caenaTb CerogHAWHWe aAena. A CAUWKOM Mano 3Haio,
4YTO6bI BLINONHWTL 3aBTpaLwHIo paboTy. Ho ecnu A 6yay paboTaTb TONLKO ANA ceroa-
HAWWHEro AHA, 3aBTpa A He cMory paboTaTte Boobwe.

OAnH U3 NyTeh peuwleHnA yKa3aHHON NpobnemMbl — pedakTOPUHT. BbIACHUB, 4TO BYe-
palwHee peweHne NOTEPANO CMbICN, Mbl U3MEHAEM €ro. Tenepb MOXHO NPUCTYNUTL K
ceroaHAWHen 3aaade. 3aBTpa Halww CeroaHAlWHWe B3rNAAbI Ha 3aaayy ycTapeioT, U
Mbi BHOBb 6yAeM U3MEHATL ee.

B 4em npuuuHa TpyaHocten paboTel ¢ nporpamMmamu? A BUXY YeTblpe OCHOBHbIE
NPU4KUHBI.

8 Tpyaxo MoauduumMpoBaTh TPyAHbIE ANA YTOHUA NPOrPaMMbI.
@ Tpyaxo MoANDUUUPOBATL NPOrPaMMBI, B JIOTUKE KOTOPbIX UMEETCA Ay6nupoBaHue.

| TpyaHo moanduuupoBaTh NPOrpamMMbl, KOTOPbIM HYXHbI HOBbIE (DyHKUMK, Tpebyio-
wure u3MmeHeHun B paboTalowem Koae.

8 TpyaHo moancduLuupoBaTh NPOrPamMMbl CO CIIOXKHOW YCNOBHOW NOTUKOW.

HaM Hy>XHbl NPOrpaMMbl, KOTOpbIE NErko YUTaTb, NOrMKa KOTOPbIX COCPefoToMeHa B

OAHOM-E€AMHCTBEHHOM MECTe, BHECEHWEe WU3MEHEHUW B KOTOPble He MeHReT Cywec-

TBYlOUWeEe noBefeHne PyHKUMU 1 KOTOPbIS BbIPAXKAIOT YCMOBHYIO NOTUKY Kak MOXHO

6onee npocTo.

PechakTopuHr npeactasnAReT CoBOA Npouecc NOBLIWEHUA UEeHHOCTU paboTtatrouien

NporpamMmbl He NYTeM U3MEHEHUA €6 NOBEAEHUA, a C NOMOWbIO NPUAAHNA €A CBOUCTB,

obecneynBalowmnx NpoAocHKeHue ee pa3paboTKn C BLICOKOW CKOPOCTLIO.

A A

Yro MHe cKa3aTh pyKOBOACTBY?

MHe odenb yacTo 3ajaiT Bonpoc “Kak NOACHUTH BaXKHOCTb peaKTOPUHIa pPyKo-
BoacTBY?” Ecu pykoBOAMTENb TEXHMYECKM TPAMOTEH, TO OOBIYHO HET npobieM 03-
HakoMUTb ero ¢ pedaktopuHrom. Ecnu on deticmeumenvro 3a60TUTCA O KauyecTBe,
TO CNEAYET NMOAYEPKMBATD NPEUMYILIECTBA pe(baKTopuHra A/A NMOBBILICHUA KAa4y€CTBaA.
B Takom C/1y4ae HelIoXo MokKa3aTb MpeuMyiecTna pe¢aKTopuHra, UCno/1b3oBaB €ro B
npouecce o63opa Koja. MHorue UCC/IEA0OBAHUA IMTOKA3bIBAKT, YTO TEXHUYECKUM 0630p
KOJia MTPa€T Ba)KHYI0 PO/Ib /1A YMEHbUIEHUA KO/TUYECTBA ourn6oK u YCKOp€HUA pa3pa-
60TKMN [MpOrpaMMHOroO obecneyeHns. nOlITBep)K}IeHMﬂ 3TOrO Te3uca MOXXHO HAUTU BO
MHOXXECTBE KHUT, NOCBAUEHHDBIX aHAa/IN3Y, IKCNEPTU3€ UTU TEXHOTOIUAM paapa60TKu
NMpOrpaMMHOro obecneyenns. Bcero atoro AO/IXKHO 6bITb AOCTATOYHO, 4TOOBI )’681114Tb
PYKOBOJICTBO B BaKHOCTM MpoBefieHNs 0630pa kofa. A OTCIOfia TO/IbKO OfMH IIar Ao
MpuMeHeHMA pedaKTOPUHTa KaK YacTu 0630pa Koja.



[naBa2 IlpuHuunmb pedaxTopuura

KoHe4HO, 4acTo pyKOBORMTENN TONBKO FOBOPAT, YTO Ka4eCTBO JUI1 HUX — caMoe
I[JIaBHOE, HO Ha Jene ux 6ecrrokouT Tonbko rpaduk pabor. B atom cnydae Moit coBeT
HECKO/IbKO CTMIOPHBIN: He TOBOPUTE UM BOOO1Le HUYero!

Caborax? Boce HeT. MbI, pa3paboTyuky nporpaMMHoOro obecrnedeHus, — npo-
¢eccuoHansl, ¥ Halla paboTa 3ak0yaeTca B Hanbonee 6bicTpoM cosganum 3G pekTus-
HOrO MPOrpaMMHOT0 obecneveHns. Mot ONbIT MOKa3bIBaeT, YTO peaKTOPUHT Cyliec-
TBEHHO MOBBIIIAeT CKOPOCTb CO3/JaHUA npunoxxeHui. Korga Hy>xHo 106aBUTb HOBYIO
GyHKUMIO, 2 TPOEKT MPYU 3TOM He MO3BO/AET BBIMOMHUTD 3TY MoauduKalmio 6bICTpO
M TPOCTO, TO ObicTpee OyeT U3MEHUTb CTPYKTYPY NMPOEKTa, a X nocne jo6apnaTh
HOBYI0 (pyHKLIMOHaNbHOCTb. ECu HY>KHO McTIpaBUTh OWIMOKY, TO MepBOE, YTO HYX-
HO, — 3TO MOHATH, KaK paboTaeT NporpamMma, a GpicTpee BCETro 3TOr0 MOXHO A06UTbCA
¢ noMouybio pedpaktropuHra. PykoBoguTtennb, NogroHsemblit rpagpukom paboT, Xoyer oT
MeHA MOBBILIEHUA CKOPOCTH; HY, @ KaK MMEHHO 5 Oylly 3TOro ao6MBaTbhcsi — He €ro
Aeno. CaMblit 6bICTpBIN TYTh — pedaKTOPUHI, a NOTOMY A OyAy MM 3aHMMATbCA.

\ 4 v
KocBeHHOCTb ¥ peakTOPUHT

KeHT Bek

KnbepHeTuka — 31O AMCUMNAMHE, BEPALaA B TO, 4TO f11obbie nPobaemMbl MOXHO
pewnTsL BBEAEHNEM OHOI0 N HECKOMbKNX YPOBHEN KOCBEHHOCTH.

— fennnc fle bpronep (Dennis DeBruler)

C y4eTOM NPUBEPXEHHOCTH pa3paboT4MKOB NPOrPaMMHOrO 06ECNeYEeHUA KOCBEH-
HOCTU He cneayeT YAUBNATLCA TOMY, 4TO O6bIMHO pehak TOPUHI NPUBOAUT K ONONHKU-
TeNbHOW KOCBEHHOCTK B Nporpamme. Kak npasuno, pethakTopuHr pasaenaeTt 6onobwme
06bekTbl (2 Tak)e 6onbline MeToAbl) HA HECKONbKO MEHbLLMX.

PedhakTopuHr ABnAeTcA 060t0400CTpbiM Me4oM. MNpu KaXkaoM pasaeneHuu Yero-nubéo
HaABoe KONUYECTBO OGBEKTOB, C KOTOPbLIMA NPUXOAUTCA YNPaBNATLCA, pacTer. 310
MOXET TaK>XXe 3aTPyAHUTb YTEHUE UCXOAHOro TEKCTa, NOTOMY 4TO OAUH OOBEKT aene-
rupyeT paboTy Apyromy o6bekTy, KOTOpbIM Aenernpyet ee TpeTbeMy. KOCBEHHOCTL B
CBA3U C U3NOXEHHbIM XeNaTenbHO MUHUMU3UPOBaTb.

Ho cnewka HyXHa nuwb Npu nosne 610x. KOCBEHHOCTb MOXET UMETb COGCTBEHHbIE
npeuMyLecTsa, NPOABNAEMbIE pa3HbIMK cnocobamu.

B8 MoxeT no3BONUTbL COBMECTHO MCNONb3oBatb NOruky. Hanpumep, nogme-
TOQ, Bbi3bIBAEMbIA U3 Pa3HbLIX MECT, UMW MEeToA cynepknacca, AOCTYNHbIN BCEM
noaknaccam. i

® MoxeT oTAeNnbHO NOACHUTb HaMepPeHUA U peanu3aunio. Boibop UMeHn Kax-
AOro Knacca v Kaxaoro Metoaa gaet BO3MOXHOCTb O6GBACHUTL BalwW HAMEPEHUA.
BHyTpeHHUW KOA knacca unn metoaa o6bACHAET, Kak 3TU HaMepeHWA peanuay-
toTCA. ECnu BHYTPEHHUA KOA HanucaH B TOM Xe Ayxe, C NOMOLbIO Pa3aensHuA
HaMepPeHWN Ha ele MeHbWWNE YacTH, TO Bbl MOXETEe HAnucaTb KOA, KOTOPbIA CBA3bI-
BaeT BOEAUHO 6oNbYIO YAaCTb BAXXHOW WHDOPMauuKU O Bawnx CTPYKTypax.



[Tpo6nemnl npu BEINONHEHUM pedaKTOPUHTA

8 MNomoraeTt M3onupoBaTb U3IMEHEHWA Koda. [onycTuM, A UCNONb3YI0 O6BLEKT B
ABYX pasHblX MeCTax, U HYXXHO U3MEHWUTb 6ro NOBEAEHWs B OAHOM M3 HUX. Ecnu
U3MEHNUTb O6BEKT, 3TO MOXET NOBNWATL HA o6a ero ucnonb3oBaHuA. MoaTomy A
CHayYana co3Aalo NoAKNacc U UCNONb3YHD ero Tam, rAe HY>XXHO BHECTU N3MEHEHWA,
Tenepb MoXHO MoauduvumposaTb cynepknacc 6e3 pucka HenpeaHaMepeHHOro
W3MEHBHWA BO BTOPOM Cly4ae.

@ [lomoraer KoAMPOBAaTb YCNOBHYIO NOrUKY. B 06beKTax €CTb TaKOW MEXaHU3Mm,
KakK nonumopdHbIe COO6LUEHUA, TMBKO, HO ACHO BbipaXKalowWwne YCNOBHYIO NOTUKY.
MNpecbpa3syn ABHbIE YCNOBHLIE ONEpaTopbl B COOBWEHUA, 3a4aCTyI0 MOXHO OAHO-
BPEMEHHO YMEHbLUTbL Ay6nupoBaHue, ynyydwuTb ACHOCTb U NOBbLICUTL FMOKOCTL
Nporpammsi.

Bca aeATeNnbHOCTL peq)aKTODMHI'a CBOAMTCA K CneayloweMy: KakK, COxpaHus Tekyliee
noseAeHne CUCTeMbl, NOBbICUTL ee UeHHOCTb — NyTeM NOBbIWEeHUA KadecTBa wnn
CHUXXEHWA CTOUMOCTW.

Haubonee pacnpocTpaHeHHbld BapuaHT AENCTBUA — NPOCMOTPETb NPOrpamMMy u
HalTn MecTa, rae He xBaTaeT NPEeUMYLLECTB KOCBEHHOCTU. 3aTEM HYXXHO BHECTU B HAX
Heo6xo0AnMYI0 KOCBEHHOCTb, HE MEHAR CywecTBylowee noseaeHune. B pesynsrare 3Tux
AEUCTBWA LEHHOCTb NPOrpaMMbl BO3pacTaeT, NOTOMy Tenepb y Hee 6onblue KavecTs,
KoTOpbie 6yAYT UEHHbIMK 3aBTpa.

CpaBHUTe 3TO C TWaTeNbHbIM NPeABApUTENbHLIM NPOEKTUpoBaHUueM. TeopeTnieckoe
NPoeKTUpoBaHWe NPeacTaBNAeT coboi NONbITKY 06ecneyYnTb CUCTEMY BCEMWU UEeH-
HbIMM BO3MOXHOCTAMM 6LUe A0 HanucaHnA KoAa. Mocne 3Toro KoA NPOCTO Hapawuea-
©TCA Ha OCHOBaTEeNbHO NPOAYMaHHOM Kapkace. naBHaA npobnema B TOM, YTO MOXHO
O46Hb NErko oWWbUTLCA B CBOMX NPBANONOXEHUAX O Byayluem nporpammel. PedakTo-
PUHT XX WCKNIOYaeT ONacHOCTb UCNOPTUTL BCe HeyAauHbIM NpoekTuposaHuem. Npo-
rpamMma nocne pedakTopuHra seaet cebA Tak Xxe, kak U A0 Hero. KpoMe Toro, Mbl
nony4yaem BO3MOXXHOCTb A06aBUTbL B KOA LI@HHbIE CBOWCTBA.

EcTb n BTOpOW, Gonee peakun BapnaHT. HyXXHO HAWTU KOCBEHHOCTb, KOTOPaA He OKY-
naer cebA, n ycTpaHuTb ee. HacTo 3TO NPOABNAETCA B (hOPMEe NPOMEXYTOYHbIX METO-
AOB, CNYXUBLWNX ANA PELIEHUA KAKWUX-TO HblHEe He aKTyanbHbix 3apayv. ATO TaKXe
MOXeT 6bITb 3aAyMaHHbIA KaKk COBMECTHO MCNONb3yeMbld MW NONUMOPMHBIA KOMNO-
HEHT, KOTOPbIA OKa3aNncA HY>XXHbIM B OQHOM-€AUHCTBEHHOM MecTe. Mpu obHapyxeHun
Takon “napasuTHOW” KOCBOHHOCTW €€ HY>XHO yaanuTb. LIeHHOCTb NporpaMmel Npy 3TOM
NOBBLICUTCA HE 3a C4OT HANW4NA B He YNOMAHYTbIX BbiWE CBOWCTB, a W3-3a TOro, 4To
TOT Xe pes3ynbraT NoNy4aeTcA ¢ UCNONb30BAHNEM MEHbLIEN KOCBEHHOCTMU.

A— —aA

IIpo6nemMsl npu BoINoNHeHNM pePaKTOPUHTA

[Tpu n3ydeHun HOBOM TEXHONOTUM, CYIL€CTBEHHO MOBBIIIAOLIEN TPOU3BOAUTED-
HOCTb TPYAa, ObIBa€T TPYAHO YBUAETb CUTYyaLMM, KOTAa OHa Hempumenuma. O6b1uHO
OHa M3y4aeTCs B KOHKPETHOM KOHTEKCTE, YacTO MPOCTO B OTAeNIbHOM npoekTe. Tpyaxo
TpeAiCTaBUTh, YTO 3Ta TEXHO/IOTUA MOXET CTaThb Mano3(deKTUBHOIM, a TO U MOMPOCTY



[napa 2 Ilpuuuuns pedaktopuHra

BpeaHoit. JlecATb neT Ha3an' Ta xe cutyaums 6bi1a ¢ o6bekTamu. Ecnu 6b1 Torma MeHs
CIIPOCU/IH, B KAKUX C/1y4asAX He CTOMT NONb30BATbCs 06bEKTaMU, A Obl 3aTPYAHUIICA C
otBeToM. He To yTO6BI A HE CYMTas, YTO NpUMEHEHUE OOBEKTOB UMEET CBOU TpaHM-
bl — S AOCTAaTOYHO LUMHMUYEH A4 3TOro. S mpocTo He 3HaNM 3TM OrpaHUYEHUsA, XOTA
NpeuMyILecTBa 06 EKTOB Obl/IM MHE XOPOILO M3BECTHBIL.

Tenepsb 1o e camoe nponcxognT U ¢ peakTOpUHroM. Mbl 3HaeM ero npeumyuie-
cTBa. Mbl 3HaeM, YTO OH MOXET CYLLIeCTBEHHO U3MEHUTb Hairy paboTy. Ho Haw onbit
ellie HeIOCTaTOYHO 6orat, YTO6B! YBUIETb NPUCYILME MY OTPAHUYEHUS.

JTOT pasjien Kopoye, YeM MHe Obl XOTENOChb, ¥ B OMPENeNeHHON Mepe TECTOBBIN.
Yem 6onbie NIporpaMMUCTOB y3HaeT O pepakTOpHHre, TeM GOMblle MBI O HEM 3HaeM.
Hnsa Bac 3T0 OMHKHO 03HAYaTh, YTO, HECMOTPSA Ha MOK YBEPEHHOCTb B HE06X0AMMOC-
TU NIpMMeHeHNs pepaKTOPUHIa /14 ONy4eHUA NPeAOCTABNAEMbIX UM TIPEUMYLIECTB,
HaJl0 BHUMATENbHO CIEAUTD 3a €TO MPOLEeccOM. 3aMeyaiiTe TPYAHOCTH, BO3HUKAIOLIUE
TNpY BbINONHEHUM pedakTOPUHIa, U cOOOLIMTE HaM O HUX. UeM Gonbiue Mbl y3HaeM 0
pedakTopuHre, TeM 60NbLlE peLIEHUI BOZHUKAIOIWMX TPOGIEM MbI HAMIEM U CMOXKEM
OMNpeNennTb, KAKUE U3 HUX He NOARATCA pelleHHo.

basbpl ganHbBIX

OnHolt u3 npobneMHbIXx obnacteit ABNAWTCA 6a3bl HaHHbIX. BonpumMHCTBO 6U3-
Hec-TIPU/IOXKEHUI TeCHO CBA3aHbl ¢ 6a3aMy JaHHBIX. ITO OfHA U3 NIPUYMH TPYAHOCTEN
BHECEHUA M3MeHeHMit B 6a3bl faHHbIX. [ pyroit MpUYMHON ABISETCA MUTPALUS aH-
HbiX. Jlake ecnu Bailla cMCTeMa TLIATE/IbHO pasfieieHa Ha C/IoM J/1 YMeHbLUeHUs 3a-
BUCUMOCTeN MeXJy cxeMoit 6a3bl JaHHBIX U 06BEKTHON MOJIENIbIO, UBMEHEHUE CXEMbI
6a3bl JaHHBIX 3aCTaB/AET BBIMOTHUTD MUTPALIMIO AaHHBIX, KOTOPasi MOXXET OKa3aTbCs
JAJIMTE/IBHOM U pPUCKOBAHHOWM onepauuen.

B cny4ae Heo6beKTHBIX 6a3 JaHHBIX C 3TUM MOXXHO CIPAaBUTHCA C MIOMOLIBKO OT-
AeNbHOTO MPOrPaMMHOIO C/I0S MeXy 0ObeKTHOI MOIENbIO U MOfIeIbI0 6a3bl JaHHbIX.
Tak MOXHO U30TMPOBATL OAIHM OT APYTUX M3MEHEHMA ABYX pa3HbIx Mozienei. [Tpu mo-
AuduKaumum ofHOM Mopenu He 006A3aTeNbHO AieNaTh TO Xe C APYroM — AOCTaTOYHO
Moau(UUMPOBATh MPOMEXYTOUHBINA C/ION. ITOT /oM HOOGAB/SET CIOXHOCTb B CHU-
CTEMY, HO 3aTO Pe3KO NMOBbIAET rMOKOCTD. [Jaxce 6€3 peakTOPUMHIA ITO MOXKET OBITb
O4Y€Hb BaKHBIM, KOI[la UMEETCA HECKONbKO 6a3 NaHHBIX WM MPU CIOXKHOM MOJENU
6a3bl JaHHBIX, KOTOPOJ Bbl He MOXKETE YIPAB/IATD.

He o6a3aTenbHO Ha4yMHATD C OTAEIBHOTO c/104. MOXXHO CO37]aTh 3TOT C/I0M, €CM BbI
3aMeTUTE, YTO YaCTU 0OBEKTHOI MOZIENN CTAHOBATCA U3MEHYMBBLIMU. TaK JOCTUTAIOTCA
HauyyLIue BO3MOXKHOCTY /151 BHECEHMS M3MEHEHMIA.

! HanomuuM, 4T0 KHMra u3nana B 1999 rony. — Ilpumey. nep.



[Tpo6nembr nmpu BoinonHeHuu pedakTopuHra

O6mbexTHbIe 6a3bl JaHHBIX OBHOBPEMEHHO M OO/IErYaloT 3aJjauy, M YCTIOXKHAIT ee.
HekoTopble 06 BEKTHO-OpUEHTHpOBaHHBIE 6a3bl HaHHBIX O0ECIeYNBAIOT aBTOMATH-
4YeCKYI0 MUTPALMIO OT OJHOM BEpCUM OOBEKTA K APYTOM. ITO CHUXKAeT HeoOXOnMUMbIe
YCUIIUA, HO IPUBOAMUT K IOTepe BpeMeHM Ha BbIMONHeHMe MUrpauuu. Ecnu murpauus
He aBTOMaTU3MpPOBaHa, €€ MPUXOAUTCA OCYLIECTBIATb CAMOCTOATENbHO, YTO Tpedy-
eT 6onbunx ycunuit. B aToit cutyauun cnegyet 6onblue 3a60TUTbCA 06 M3MEHEHUM
CTPYKTYP AaHHBIX K1accoB. MOXXHO CBOGOAHO NepeMeliaTb MOBeAEeHME, HO HYXKHO
6bITb 6GOnee OCTOPOXHBIM NpYU NepeMellieHUM noneid. HyKHO NnpuMeHATb MeToAb! A0-
CTyMa K AaHHBIM, YTOOBI MO/YYaTh UIUIIO3MIO X NEpeMeLIeHUA, B TO BpeMA Kak B [l -
CTBUTENBHOCTH OHO He npoucxoauno. [Ipu JOCTaTOYHON YBEpEHHOCTH B TOM, YTO BbI
3HaeTe, Iae JOiCHbI HAXOAMTBCA AaHHbIE, UX MOXKHO NEePEMECTUTD C IOMOLUbIO OOHOM
onepauuu. MoagnduuMpoBaTh CleayeT TOMbKO METOABI JOCTYIA, YTO CHUXKAET PUCK
NOAB/IEHUA OMIMNOOK.

U3smeHenne untepdeiicon

OnHUM M3 BaXKHBIX BOMPOCOB NPUMEHEHUA OOBEKTOB ABNAETCA TO, YTO OHM NO-
3BOTIAIOT M3MEHATb peajn3alMio MPOrpaMMHOrO MOAY/IA OTAENbHO OT M3MEHEHMM
uHTepdeica. MoxHO 6e30MacHO U3MEHUTb BHYTpEHHEe YCTPOMCTBO 00bEKTa, He MOo-
TPeBOXMB MPU 3TOM HUYEro B MpOrpaMMe, HO MHTepdeHc — MeNo Apyroe, ecny ero
M3MEHUTb, MOXET CTTYYUTbCA BCAKOE.

VHorpa Bbi3biBaeT 6€CNOKOHCTBO TO, YTO MHOTMe pedaKTOPUMHIU JEACTBUTENbHO
u3MeHAT uHTepdeiic. Takoit mpocToit pedakTOpUHI, KaK “YaaneHue mapaMerpa’
(c. 294), uenukoM NocesAlleH U3MeHeHMI0 MHTepdeitca. Kak xe 3To cooTHOCUTCA ¢ ca-
MO Mjeelt MHKaNCynAumm?

Ecnu poctyneH xog, BbI3bIBAIOLIMIA METOJ, IOMEHATD €r0 UMA HeTpyAHO. [laxe ecnu
3TO OTKPBITbIA METOM, HO €CTb AOCTYINl KO BCEM MECTaM, Iie OH BbI3bIBAETCsA, METOJ
MO>XXHO NepenMeHOoBbIBaTh. [Ipo6neMa BO3HMKAET TONBKO TOr/A, KOrAa MHTepdeic uc-
MO/b3yeTCA KOJOM, KOTOPbIi He/b3sl HAUTU U U3MEHMUTb. 51 Ha3bIBaIO TaKoM MHTepdeic
onybnuxoeannvim uxmepgeticom (YTO elle Ha WIAr Ja/blile, YeM OTKPHITBIA MHTep-
¢eitc). Ecnu uHTepdeitc onybnmkoBaH, He6€30MaCHO €ro U3MEHATb M PEeNaKTUPOBATD
mecTa BbI3oBa. [Ipouecc cTaHOBUTCA 6onee CIOXKHBIM.

ITO NNOHATHE HECKOILKO MEHSAET IOCTAHOBKY BoMNpoca. 3aaaya Tenepb GopMynnpyert-
CAl MHaye: Kak ObITb € peaKTOPMHIaMy, UIMEHAIOLMMY OMY6IMKOBaHHbIE MHTEPEHChI?

KopoTko rosops, npu nsMeHenun B pedpakTopuHre ony6n1MKoBaHHOrO MHTepdei-
ca HeOOXOMMO COXPaHATb Kak CTapblit MHTEpdeIic, TaK M HOBBII, XOTA Obl JO TOTO
BPEMEHU, KOI/la N0/1b30BaTeIM OTPEarMpyloT Ha 310 u3MeHenue. K cyactbio, 370 He
TaK YK cnoxHO. O6pI4HO MOXHO BBINOTHUTD PaboOTY TakK, 4TOOBI CTapblit MHTEpdEIiC
ocTaBanca pa6oraiomuM. [Tonpobyiite caenarth Tak, 4To6bl CTapbit MHTEPGEIC BbI3bI-
BaJ/l HOBBIN, M, U3MEHUB Ha3BaHME METO/a, COXpaHuTe ero. He nbiTaitiTech konuposarthb
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TE/I0 MeTOAa — 3TO JIOpOora B HUMKyfa. PaboTras Ha sA3blke mporpaMMmpoBaHus Java,
ClefyeT TaKXKe BOCIONb3OBAaTbCA BO3MOXHOCTHIO MOMETKM KOfla KaK yCTapeBLUEro
(Heo6XonMMO 06aBUTh K METOMY, KOTOPBIi He CleiyeT UCMIONb30BaTh, MOAU(UKATOP
deprecated). Bnarogapa sTomy nonb3opateny kopia 6yayT 3HaTh, YTO CUTYaL[Us U3-
MEHMIaCh.

Xopouum NpuMepoM 3TOrO Mmpollecca ABNAITCA KIacchl KOteKuuit Java., HoBble
K/Iacchl B Java 2 3aMeHAI0T co60i1 Te, KOTOpbIe ObIIM NIpeIOCTaB/IeHbl M3HaYaNbHO. Kor-
7a 6b11y BBIMYILEHBbI Kacchl Java 2, JavaSoft mpunoxxuna maccy younui s obecneye-
HUA IyTU MUTPALIMY K HUM,

3ammTa uHTepdeiicoB 0ObIYHO OCYLIeCTBUMA, HO HenpusTHa. TpebyeTcs cospathb u
(o kpaifHelt Mepe BpeMEHHO) COMPOBOXAATh JOMONHUTEIbHBIE METOIbL. JlaHHbIE Me-
TOJbI YCIOXKHAKT MHTePQENC, YCIOXKHAS ero NpuMeHeHue. VIMeeTcs U anbTepHATHB-
HOe pelieHue: He My6nuKyiiTe uHTepdelic. Peub He MAeT 0 NOMHOM 3ampeTe — OYEBU]-
HO, YTO ONMy6/MMKOBaHHbIe UHTepQENChI JOKHBI UMeThcA. Ecn Bbl cospaete API ans
BHEILHETO UCIONb30BaHMUA, KaK 3TO JietaeT Sun, To 6€3 ony6/MMKoBaHHBIX MHTep¢eicoB
He 060 TUCD. 5] TOBOPIO 06 3TOM IIOTOMY, YUTO YaCTO CTATKUBAKOCh CO 3/10YNIOTpebIenn-
AMM ybnukanueit uHTepQEcoB rpynnaMy paspaboTynkoB. S 3Ha/M KOMAaHIY U3 Tpex
NPOrPaMMMUCTOB, KaXXblii M3 KOTOPbIX My6nukoBan MHTep¢eichl ANA ABYX APYTHUX.
ITo Beo K NUIIHE! paboTe MO NOANEpPXKKe ITUX MHTePENCOB, B TO BpeMsi KaK ObUIO
6b!I Kyfia npoliie BHIMOMTHUTD HEOOXOMMOe peflakTUpOBaHue B Gase Kofa. ITOT CTU/Ib
paboTbI MpUCYI OPraHU3aALUAM, 6ePeXXHO ¥ 06CTOATENBHO OTHOCALMMCSA K BOIIPOCaM
cobcTBeHHOCTH Ha Kofl. [lybnukauys uHTepdeitcos nones3Ha, Ho UMeET CBOK LIEHY, TaK
uTO He mpuberaliTe K Heit 6e3 He06XOAMMOCTH. ITO MOXET O3HAaYaTh U3MEHEHME TIpa-
BU/T B OTHOLIEHUM BNIaJIEHUs KOJIOM, MO3BO/AA NPOTPaMMUCTaM MEHATDb YY>KOW KO
ANA NOAfepXaHUA U3MeHeHuit B uHTepdeiice. YacTo Henmoxomn upeeir ABIAETCA MO-
CTYNaTh TaK IIpU MpOrpaMMMUPOBAHUMU B Nape.

\l,  He cnewuume c nybnuxayueii unmepdeiicos. Msmenume cmpamezuio 8 ommo-
- weHuu 80npocos cobcmsenHocmu Ha K00 maxk, 4mobvt 0Ha He Mewana pedax-
mopunzy.

Vimeerca onHa ocobas o6nacTh npobneM, CBA3AHHBIX C U3MEHEHUAMM MHTEPPeEl-
COB B Java, — Jjo6aB/IeHMe UCKTIOYEHUIT B KOHCTPYKUMU throw 0ObABIEHUI METOLOB.
ITO He U3MEHEHME CUTHATYpbI, IO3TOMY Jie/lernpoBaHue npobnemy He peruaet. OnHa-
KO KOMMUIATOp He OYAeT KOMIMIMPOBATh TaKO) M3MEHEHHBIN Kof. Pemath faHHy0
npo6neMy JOCTaTOYHO TAXKeno. MOXKHO BhIGPATh Jy1si HOBOrO METOAA HOBOE UM, BbI-
3bIBaTb €0 U3 CTApPOro MeTo/a ¥ Npeobpa3oBaTh NPOBEPAEMOE UCK/TIOUEHNE B HENPO-
BepseMoe. Mo)xHO Tak)ke reHepupoBaTh HellpoBepAeMOe UCKTIOYeHUE, XOTA IPU 3TOM
Bbl TepseTe BO3MOXHOCTb NMpoBepku. Ecnu Bel BriGMpaeTe 3TOT €noco6, To MoxkeTe
NPeNYNpeauTh BCEX, KTO BbI3bIBAET 3TOT METOM, YTO UCK/IIOYEHME B OyayLIeM CTaHeT
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NpoBepAeMbIM. ITO AACT BO3MOXHOCTb NMPOTPAMMMUCTAM NMOMECTUTb 06pabOTUYMKHU B
cBoit kof. Io 3Toit npu4KHe A NpeANOYMTAIO ONPERENATb CYNEPKIACcC UCKTIOYEHUA A
Bcero nakeTa (Hanpumep, SQLException ansa java.sql) u rapaHTHpOBaThb, YTO B
KOHCTPYKUMM throw ony6/1nKoBaHHBIX METOAOB OOBAB/IAETCA TONBKO 3TO UCKITIOYe-
Hue. Toraa npu »enaHUM MO>KHO CO3/1aBaTh NOAK/IACChI UCK/TIOYEHMIA, HO 3TO He NIOBJIU-
AeT Ha BbI3bIBAIOLIMIA KOJl, KOTOPBIit OCBENIOMJIEH TONbKO 06 061ieM cmyyae.

VisMeHeHnA NpPOEKTa, 3aTpyAHAIoLIMe pedakTOpUHT

Moxet nu pedakTOpuHr MCnpaBUTb /MIOOble HENOCTATKM MPOEKTUPOBAHUA, UM
HEKOTOpbI€ NIPOEKTHbIE PEIEeHUA CTONMb QYHAAMEHTA/NbHDI, YTO UX HEBO3MOXKHO M3-
MEHMTb C MoMolLbI0 6o/lee NO3AHero pedakTopuHra? MMeowasncsa Ha 3TOT CYET UH-
dopMaumsa He MOXET CYUTATLCA JOCTaTOYHOU. KoHeyHo, pedak TOPUHT YacTo OKa3bli-
BaeTcA 3¢ (eKTUBHBIM, HO MHOT/A MIPYU €T0O BbINO/THEHUM BO3HUKAIOT TPYAHOCTU. MHe
M3BECTEH MPOEKT, B KOTOPOM C NOMOLIbIO peakTOPUHTA ¢ 6ONBIINM TPYAOM YAANOCh
NPUBECTH APXMTEKTYPY CUCTEMBI, CO3/laHHO 6€3 yueTa TpeboBaHMIt 6€30MacHOCTH, K
XOPpOLLO 3aIMIEHHON apXUTEKTYpe.

Ha aToit cTaguu MOit NoAXo/ COCTOMT B TOM, 4TOObI IPeACTaBUTD cebe peakTOPUHL.
PaccmarpuBas pasnuyHble abTepHaTMBBI NPOEKTa, s CNPAIMBal0 Ce6s, HACKONMbKO
TPYAHBIM OKaXKeTcsA peaKTOPUHT OJHOrO NpoeKTa B Apyroi. Ecnv oH kaxeTcs npoc-
TbIM, TO 51 HE C/IMLUIKOM BOJIHYIOCh O BbIOOpE M OCTaHAB/IMBAKCh HA CAMOM MPOCTOM
NPOEKTe, aXke eC/TM OH He OTBEYAeT BCEM MOTEHUMA/NbHbIM TPeOOBaHMAM, KOTOpble
MOTyYT BOSHUKHYTb B Ja/bHeimeM. OHAKO €C/Iu A He MOTY HalfTU NMPOCTbIX Coco6oB
pedakTopuHra, TO NpoAo/IKal0 paboTaTh HaJ, MPOEKTOM. MOit ONBIT MOKa3bIBAET, YTO
3TO C/Iy4aeTCs AOCTaTOYHO PeAKo.

Koraa ne cnenpyer npuberars k pedakropuHry

B HekoTOpbIX cyyasx peaKTOPMHT He HY>XeH BOBce. [1laBHBIIf NpuMep — Koraa
BMECTO 3TOrO pellieHO NepenyucaTh NporpaMMmy “c Hyns . VIHoraa MMelowmitcs Kop Ha-
CTO/IbKO 3aIyTaH, YTO €ro MpoLle NepenucaTb 3aHOBO, Y€M MOJBEPrHYTh pedaKTOPUH-
ry. Takoe pelieHne NPUHATb HE/ETKO, M A PU3HAKCDH, YTO HE MOTY aTh Kakue-1b6o
HaJIeXXHble PEKOMEH/IALINU 110 3TOMY IOBOAY.

SBHBIN NpU3HAK HEOOXOAMMOCTY MepeNnuCchbiBaHUA KOJla 3aHOBO — ero HepaboTo-
cnoco6HocTh. OHa 06HApPY>XMBaeTCA TOMBLKO NPy TECTUPOBAHMM, €C/TM OMOOK Ha-
CTO/IbKO MHOTO, YTO He YAaeTCA MOMYYUTb CTabu/bHbIN Ko, IIoMHUTE, YTO Nepen Ha-
4anoM pedaKTOpUHra Koj JO/KeH paboTaTb (B OCHOBHOM) MPaBU/ILHO.

Komnpomucc 3akmoyaercss B pasfiefieHUM nyTeM pedakTopuHra 60/1bIMX YacTei
KOJla Ha KOMITOHEHTbI C CM/IbHOM MHKANCynAumuen. 3aTeM A KaXKIOro U3 KOMIOHEH-
TOB 110 OTAENILHOCTU NMPUHMMAETCA pellieHue 06 U3MEHEHUM ero CTPYKTYPHI C MOMO-
wbio pedakTOPUHTa MAK NEPENUCHIBAHUA 3aHOBO. ITO MHOTO06€LAKOLMI TIOAXOA, HO
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MMEIOUIMXCA Y MeHS JaHHbIX HEIOCTATOYHO, YTOOBI YeTKO cPOPMYNMPOBaTh MpaBuia
JU1A ero NpUHATUA. TakoM MOAX0 CTAHOBUTCA 0COOEHHO NPUBIIEKaTeNbHBIM NPy pabo-
Te CO CTapOi YHac/1€,0BAHHON CUCTEMO.

Eie ogHa cuTyaums, koraa ciefyeT Bo3aepXaTbcs OT pedakTopuHra, — 6n1s3octhb
ATl 3aBepLIEHNA NPOeKTa. POCT NpOM3BOAUTENBHOCTH 3a CYeT NpUMeHeHuA pedak-
TOpMHIa MPOABUTCA C/IMIUKOM MO3/IHO, MOC/e CpoKa 3aBepiueHus. Yopa Kannunrem
(Ward Cunningham) no sToMy noBoay cpaBHU/ He3aBepllUeHHbI peaKTOPUHT C 1ON-
ramu. BonblIMHCTBY KOMNaHMit ANA HOPMasbHON paboThl HY>XHbI KpeauThl. Ho BMecTe
C AONraMy NOABNAIOTCA Y NPOLIEHTbI — JIOTNIONIHUTE/bHAA CTOMMOCTb 0OC/TyXXMBaHMUA U
pacluMpeHus, BbI3BaHHAS U3NULLIHEN CIOXXHOCTbIO Kofa. Bbinnaty onpeneneHHbIX npo-
LIeHTOB MOXXHO MEPEXUTb, HO €C/IM MNATUTh HY)XHO C/TMLIKOM MHOTO, Bbl Pa30PUTECD.
BaxHO ynpaBasATh CBOMMM JONTaMy, BbIMUIAYMBAA MX YacTb NMOCPEACTBOM pedakTo-
puHra.

[IpubnmxkeHne cpoka OKOHYaHUA paboT MpeAcTaBnAeT coboit eMHCTBEHHDIN CITy-
4ait, KOTla MOXXHO OT/IOXKUTb pe(aKTOPUHT U3-3a HelOCTaTKa BpeMeHMU. ONbIT paboTh
HaJ| HECKO/IbKUMM TPOeKTaMy MOKa3bIBaeT, YTO BBINO/IHEHME pedaKTOPUHTra BEAET K
POCTY NMpOM3BOAMTENBHOCTU TpyAa. HexBaTka BpeMeHM OOBIYHO CMTHA/IM3UPYET KaK
pa3 o Heo6xoaMMOCTH pedaKTOpUHra.

PedaxTopuHr M NpoeKTMpOBaHue

PedakTopuHr urpaet ocobyio ponb Kak KOMOMTHeHMe K poekTMpoBanuio. Koraa s
HauyMHa/ U3yyaTb NpOrpaMMUpPOBaHNe, A MPOCTO MUCaN NMPOrpaMMy U Koe-Kak 10BO-
1un ee fo paboyero coctosHusA. IIocTeneHHO A MOHS, YTO €C/IK 3apaHee MOAYMaThb 06
apXMTEKType MPOrpaMMBl, TO M03Ke MOXKHO U36eXaTb JOPOrocToALLel nepepaboTKHu.
51 Bce 6onblue MPUBBIKAN K 3TOMY CTUITIO npedsapumenvHozo npoexmuposarus. Muo-
r'Me MPOrpaMMUCTHI MOMATaloT, YTO BaXKHee BCETro NMPOEKTUPOBaHME, a KOAUPOBAHMUE
npeacTasnAeT co60it YUCTO MEXaHUYECKMIA MpoLiecc. AHANOrHeH IPOEKTA CITYXKUT TeX-
HMYECKMII YepTexX, a aHa/IoTUel KOAUPOBAHMA — M3rOTOB/IEHME N0 HeMy AeTanu. Ho
nporpamMma — He Kycok >keneza. OHa Kyfia 6onee nopatimpa u TpebyeT yCuneHHOro
obnymbiBanua. Kak roBoput Anunctep KokbepH (Alistair Cockburn), “npu nanuuum
NPOEKTa A MOTY IyMATb OYeHb 6BICTPO, HO NP 3TOM C 6ONIBLIUM KOTMYECTBOM MENKUX
npo6enop”.

BbiTyeT MHeHMe, 4TO peaKTOPUHT MOXKET ObITh abTepHATUBON NpeBapUTENbHO-
MY npoekTupoBaHuio. [Ipy TakoM ClieHapuM MPOEKTUPOBaHME IONPOCTY OTCYTCTBYET.
[lepBoe e npuilesliee B FONOBY pellieHMe BOMIOLAETCA B KOAE, AOBOJUTCA A0 pabo-
Yero COCTOAHMA, a NOTOM obpeTaeT TpeGyeMblit BUJ, ¢ NoMolbio pedakTopuHra. Takon
MOAXO ¥ B CAMOM [iefle MOXeT pa6oTaTb. MHe BCTpeyaniuch NI0AM, KOTopble paboTa-
0T MMEHHO TaKUM 06pa3oM U MOMYYaI0T B MUTOTE CUCTEMY C HETZIOXOM apXUTEKTYPOM.



PedakTOpuHT 1 MpoeKTUpOBaHUeE

[IponaraHamucTaMy Takoro MofXofa YacToO CYMTAIOT TeX, KTO MOAJAEPKMUBAET “IKCTpe-
MajibHOe mporpaMmupoBanue” [3].

XoTA yKka3aHHbI Noaxop U paboTaeT, OH He ABNAETCA caMbIM 3¢ eKTUBHBIM. Jaxe
NPOrpaMMMUCTbI- “3KCTPeMarbl” CHaYala NMpOAYMbIBAalOT HEKOTOPYIO apXUTEKTYpy Oy-
Ayueit cucteMbl. OHM UCTIBITBIBAIOT pa3Hble Aen ¢ noMoubio CRC-kapT unu yero-to
TIOXOXKEro, MOKa He NMONMYYaT NMOAXOJALILEro nepBoro npubnmkenus. Ilocne atoro oun
MPUCTYMAIOT K KOAMPOBAHMIO, a 3aTeM U K peakTOpuHry. [naBHoe, 4TO peaKTOpUHT
MeHseT POnb NpeiBapUTENbHOTO NpoeKTUpoBaHuA. Ecnu Ha pedakTOpuHT He paccyu-
TbIBaTb, TO HEOOXOAMMO KaK MOXXHO /y4lue BbIMOMTHUTb NMpeABapuUTeNbHOE MPOEKTH-
poBaHue. Bo3HMKaeT YyBCTBO, YTo Mobble 6yayLume U3MeHeHUA NpoekTa 6YAyT ciuLu-
KOM JIOPOTOCTOALIMMM, a TIOTOMY B NpeiBapUTE/IbHOE MPOEKTUPOBaHUe BK/A/bIBAETCA
6onblie BpeMeHU M YCUINIA — 4TOObI M36€eXaTb TAKMX U3MEHEHUIA BNOC/IEACTBUM.

IIpu wucnonb3oBaHuM pedakTOPUHIa aKLEHTbl MeHAWTCA. IlpenBaputenpHoe
NPOEKTUPOBAHME COXPAHAETCA, HO Telepb OHO He CTABUT LIENbI0 HAUTU eOuUHCMaeH-
Ho 8eproe pelieHMe. Bce, YTO OT Hero Tpebyercsa, — 3TO HalTU MpUeM/IEMOe pelue-
Hue. [To Mepe MOCTpOeHNA pelleHUs OHMMaHUe 3aJjaum yrny6naeTcs, U Bbl BUIUTE,
YTO TNPUHATOE NepBOHAYANbHO pellleHMe OTHIOAb He Hauy4yllee. B 3ToM HeT HUYero
CTpPalIHOTO, €C/IX B Npollecce y4acTByeT pedaKTOPUHT, TOTOMY YTO U3MEHEHUS CTOAT
HE CIMLIKOM JOpOro.

BaXKHbIM pe3ynbTaTOM TaKOrO M3MEeHEHUA aKLEHTOB ABNAETCA Gonbliee CTpeme-
HMe K IPOCTOTE NpoeKTa. Jlo npuMeHeHus pedakTOpUHTa B CBoeit paboTe A Bceraa uc-
kan rubxue pewenns. [Ina kaxxporo Tpe6oBaHUA K NporpaMme A UCKasl BOSMOXHOCTH
ero M3MeHeHNs B TedeHMe CPOKa XU3HU CUCTeMbL. [10ckoNbKy U3MeHeHUA B NpoOeKTe
JIOpPOrOCTOALIM, A CTapasICsA CO3AATb NMPOEKT, CNOCOOHDIN BbIEPXKATD N106ble U3MeHe-
HMA, KOTOpble MOT npeaBuaeTb. HeocTaTok rubkocTi pelieHns B TOM, 4TO 3a Hee Npu-
XopuTcA nnatuThb. [ubkue pewennsa cnoxxHee o6p14HbIX. Co3flaBaeMble O TaKMM Npo-
eKTaM NMpOrpaMMbl B 06111eM C/Tyyae TpyaHee CONpPOBOXAATD, XOTA U /Ierye nepeHacTpa-
uBaTb. Ho flaxce Takue pelueHns He 36aBNAIOT OT HEO6XOAMMOCTH MOAUDULIMPOBATD
npoekT. [Ina napbl GyHKIMI CAeNaTh 3TO HETPYAHO, HO M3MEHEHUS NMPOUCXOAAT BO
Bcelt cucreme. Ecnu obecneunBaTh rMOKOCTb BO BCEX BO3MOXKHBIX MeCTaX, TO CUCTEMa
CTAHOBUTCA 3HAYMTE/ILHO CIOXKHee U JJOpoXe B CONPOBOX/EeHUU. BecbMa rpycTHO To,
YTO MO 6ONbIIOMY CYeTy BCA 3Ta 'MOKOCTb OKa3biBaeTCA HeHYXHON. TpebyeTcs nuib
HEKOTOpas ee YacTb, HO CKa3aTb 3apaHee, kaKas, HeBO3MOXXHO. JlocTHXKeHMe rubkocTH
TpebyeT ee ropaszio 6onblie, YeM B A€ACTBUTENBHOCTU HEOOXOAUMO.

PedakTopuHr npeacrapnser coboit Apyroi nopxop K puckam usMeHeHui. Bos-
MO>Hble MOAMUKALIMM BCE PABHO HY)KHO NbITaTbCA NMpPeABUAETD, a rTMOKME pelleHUA
NPOJIO/KATb PaCCMATPUBATh KaK BO3MOXCHbIE BapuaHThbl. Ho BMecTo peanusanum aTux
pelieHM CriefilyeT 3alyMaTbCs, HACKONIbKO CTIOXKHBIM 6yaeT npeo6pa3oBaHue OObIYHO-
ro pelieHua B rubkoe ¢ noMoubio peakTopunra. Ecnu, kak yaue Bcero u GbiBaer,
oTBeTOM OyfleT “COBCEM He CIIOXHO', TO JIyyllle peau3oBaTh OObIYHOE pelLieHue.
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PedakTopuHr BefieT K ynpolleHnIo MpoeKTMpoBaHuA 6e3 npuHeceHnst TMOKOCTH B
XKepTBY. ITO fienaeT NpoLecc MPOeKTUPOBaHUA Gonee TerKMM U MeHee HanpsKEeHHbIM.
HayumnBiumcb 4yBCTBOBATb, YTO J1ErKO NOAAACTCS pedpaKTOPHUHTY, a YTO HET, O T’MOKOC-
TU pellleHMi nepecTaellib 3ayMbIBaThCsA. [IosABNAETCA YBEPEHHOCTb B BO3MOXKHOCTH
pedakTopuHra, KOrza OH NOHafao6urcA. B pesynbrate CTPOATCA caMble NPOCThbIE pe-
IIeHWs, KOTOpble MOTYT paboTaTb; rMbkue M CIOXHBIE pelieHUs no 6onbluei YacTy
OCTalOTCA HEBOCTPeOOBaHHBIMM.

A4 v
HyxHo mHOro BpemeHnu, 4tobsl HU4Ero He caenars

— Pon [ixegpppuc (Ron Jeffries)

NporpammHan cuctema Chrysler Comprehensive Compensation pa6otana cnuwkom
meaneHHo. U nyctb paspaboTka ewe He 6bina 3aBepLieHa, 3T0 cTano cepbe3Ho 6ec-
NOKOUTb pa3paboTYUKOB, NOTOMY YTO 3aMeANANOCH BLINONHOHWE TECTOB.

KeHT bek, MapTuH ®aynep n 8 pewmnu ncnpasutb Takoe nonoxeHwe aen. B oxuaa-
HWKM BCTPEUM C Konneramu A, 6yay4m XopoLlo 3HAKOMbIM C CUCTEMOM, NbITANCA NOHAT,
4YTO K& MOXEeT TaK ee TOPMO3uTb. A nogyman 0 HeCKONbKUX NPUYMHAX W NOroBOPUN
C NApHAMU O TOM, Kaknue U3MeHeHuA Mornu 6bl noTpebosaTbcA. Bo BpemAa obcyxae-
HUA HaM NPULNO B rONOBY HECKONbKO HENNOXUX MbICNEN O TOM, KaK MOXHO YCKOPUTb
cucTemy.

Mocne 3TOro Mbl U3MEPMNU NPOU3BOANTENBHOCTL C NOMOLLBIO Npodhaitnepa. YBbl, HY
OfiHa U3 NpeAnonaraeMbiXx MHOIO NPUYUH HE UMeNa OTHOWEHWUA K npobneme. BbiAc-
HUNOCb, YTO CMCTeMa TpaTMna NONOBUHY paboyero BPEMEHU Ha CO3AAHWE IK3EMNNA-
poB Knacca Aart. Camoe UHTEPECHOE, YTO BCe 3T 06BEKTbI COABPXanu OAHU U Te Xe
AaHHblE.

N3yumB noruky cospaHuA AaT, Mbl NPUAYMANU BO3MOXHOCTb ONTUMU3WPOBaThL 3TOT
npouecc. Mpu cozaaHun Besae UCNONb30BaNoCh Npeobpa3oBaHue CTPOK, AaXe ecnu
HUKaKWe BHeWHWe AaHHble He BBOAUMNUCL. JTO 6biNO CAENaHO NPOCTO ANA yao6eTea
BBOAA UCXOAHOTO TEKCTA, U 3TO BNONHE MOXHO 6bIN0 ONTUMU3NPOBATD.

3aTteM Mbi paccMoTpenu npuMeHeHue 3Tux aart. BeiRcHUNOCH, 4TO NO 6onblwen YacTu
OHW y4acTBOBaNKW B CO3AaHMKU ANanNa3oHoB AaT, T.e. 06beKTOB, cogepXawux aaty “or”
n aaty “ao”. Nopasbupaswmch ewwe HEMHOTO, Mbl 06HaPYXNUNK, 4TO BONBLWNHCTBO 3TUX
ANanasoHoB NyCTbi!

Npu pabote ¢ ananasoHamn AaT 6bINO YCNOBNEHO, 4TO NIO6OW AManNa3oH, KOHeYHanA
Aarta KoToporo npeawecTsyeT HayanbHOW, ABNAETCA NyCTbIM. 3TO yao6Hoe corna-
LUeHKe, XOPOWO CornacyloweecA ¢ Tem, Kak pabotaer knacc. Mpu ncnonb3oBaHun
AAHHOro COrnNaleHUA BCKOPE BLIACHUNOCH, YTO KOA, CO3AAIOWMWA AMaNa3OHbI Aar,
HaYMHaIoWMNECA NOCNE CBOEr0 OKOHYAHWUA, 3anyTaH N HENOHATEH, TaK YTO Mbl BbIHECNU
3Ty (PYHKLUMOHANLHOCTL B (habpuyHbIA MeTOA, CO3AAI0WMIA NYCThIE ANana3oHbl AaT.

370 n3MeHeHne A0NXHO BbINO NPOCTO caenaTh KoA 60Nee ACHLIM, HO Mbl NONYYUNN
HEOXMNAAHHbIN 6OHYC. Mbl CO3aann NYCTOW AManasoH B BMAE KOHCTaHTbI, KOTOPYIO
abpuyHbIA MeTOA BO3Bpawlan BMECTO CO3AaHMA 00BeKTa KaxAbli pa3 3aHOBO.



PedakTOpUHT M NPON3BOAUTENBHOCTD

Mocne 3ton moancUKauMmn CKOpPOCTb CUCTEMBI yABOMNACh, Yero ObINo BNONHE AocTa-
TOYHO ANA BbINOMHEHWA TecToB. 3Ta paboTa OTHANA Y HAC NPUMEPHO NATbL MUHYT.

Mbi 06cyxaanu Bonpoc, 4T0 MOXeT 6biTb NNOXOro B XOPOWO U3BECTHOM KOAE, CO MHO-
rMMKU y4acTHMKaMK npoekTa. Mbl Aaxxe NPUKUMHYNW HEKOTOpbIe BO3MOXHbBIE yCOBep-
LWeHCTBOBAHUA KOAA, He NPOBOAA NPeABapUTENbHBIX U3MEPEHUN.

Oka3zanocb, 470 Mbl NONHOCThIO owwnbanuck. Ecnu He cunTaTh napbl pacCKa3aHHbIX BO
BpeMA chyx,quun aHeKaoTOoB, TONKY OT HEero He 66110 HUKAKOTO.

BeiBOA 13 3TOrO pacckasa cnepyowmnin. [laxe ecnu Bbl TOYHO 3HaeTe, kak paboTaet
cuCTeMa, 3aHMMaWTechb He ragaHuem, a 3amepamu. lonyyeHHaAm WHoOpMauua B
[EBATU CNy4anx U3 AGCATU NOKAXeT, YTO BAWMN NPeANONoXeHUA Obinu OWNEOYHBIMU!

A A

PedakTOpMHT M NPON3BOIUTENBHOCTD

PacnpocTpanenHblit BONPOC, CBA3aHHbIA ¢ peaKTOPUHIOM, — €r0 BAMAHUE Ha
NpOU3BOAUTENBHOCTb NporpamMmsbl. Ina obnerdeHus NOHUMAHUA pabOThbI MporpaM-
Mbl YaCTO OCYLIECTBIAETCA MOAUPUKALUA, TPUBOAALLASA B KOHEUHOM MTOTE K 3aMefi-
NIEHUI0 MPOTrpaMMbl. ITO BaXKHbIN BOMpPOC. Sl He CYUTAI0 BO3SMOXHBIM NpeHebperaTh
NPOU3BOAUTENHOCTbIO MPOrPAMMHOTO 06ecreyeHu, MPeAnoYMTas YUCTOTY NPOeK-
Ta U/IM HaJlesACh Ha yBENMYEeHME BbIYUCTUTENbHOM MOILIHOCTH TeXHUKM. PedpakTopuur
MOXeT NPUBOAMTD K 3aMeJITIEHUIO NPOrPAMMBI, HO IIPU 3TOM OH JienaeT 6onee merkon
HacTpoMKy ee npousBoautenbHocTU. CekpeT co3fmaHua ObICTpbIX Mporpamm (ecnu
TO/IbKO OHM He NMpeIHa3Ha4yeHbl 1A paboThI B peXXuMe peabHOro BpeMeH!) COCTOMT
B TOM, YTOObI HaYaTh C HAMMCAHUA IPOrPAMMBb, NPOU3BOLUTENBHOCTb KOTOPOIl MOX-
HO HaCTpauBath, a 3aTeM C NTOMOIbI0 HACTPOMKM JOCTUYD TPUEM/IEMON CKOPOCTH ee
pa6orb.

51 3HaKOM C TpeMs NOAXONAMM K HanucaHuIo 6bIcTphIX nporpamM. Hanbonee Tpyn-
HbIt IIYTh 3a4aCTYK NPUMEHAETCA B CUCTEMAX C KECTKUMU TPeOOBAHUAMM K BHINOJ-
HEHUK0 B PEXMME peajibHOro BpeMeHU. B aToM cnyyae npu pasnoxeHum npoekrta Ha
COCTaBHbIE YaCTH KAKIOMY KOMITIOHEHTY BbIAENAKTCA ONpe/ieIeHHble PeCYPChl BpeMe-
HM ¥ naMATH. KOMIOHEHT He JO/KeH BBIATU 33 PAMKM BbIJIENIEHHOTO pecypca, XOTA
BO3MOXHO NpUMEHEHME MeXaHU3Ma oOMeHa pecypcamu. IIpu atom nopxone xecTko
cobmofiaeTcs BHINONHEHME NPOTrPaMMbl B 3a[laHHBIX BPEMEHHbIX PaMKaXx. ITO OYeHb
BOXHO B TAKMX CUCTEMAX, KAK, HAIPMMeED, KAPAUOCTUMYTIATOPHI, B KOTOPBIX ONO37a-
HME MOXKET CTOMTb YeNI0Be4Y€eCKOM XMU3HU. B Ipyrux cucremax, Hanpumep B kopriopa-
TUBHBIX MHPOPMALIMOHHBIX CUCTEMAX, C KOTOPBIMM A OOBIYHO MMEIO [1e/10, TAKOI MOJ-
XOJ ABNAETCA U3OBITOYHBIM.

Bropoit noaxom npeanonaraeT NOCTOAHHOE BHMMaHME K nNpoekTy. Kaxmbii
NpOrpaMMUCT B /K060 MOMEHT BPEMEHM [I€NIa€T BCe OT HETO 3aBUCsLIEE, YTOOBI
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obecreynBaTb BBICOKYI0 MPOM3BOAMTENBHOCTb NMPOTPaMMbl. ITOT MOAXOA LIMPOKO
pacIpocTpaHeH M KaXKeTcs NpUBJIEKATEbHBIM, HO Ha Jiefie He TaK yX xopoul. BHocu-
Mble M3MeHEHUs, TIOBbILIAIOLME TIPOU3BOAUTENILHOCTb, OOBIYHO 3aTPYAHAIOT paboTy
C POrPaMMOit, YTO MPUBOAMT K 3aMeJLIEHNIO HAallMCAHUA POrpaMMbl. ITO MOTIO 6bl
6bITb pa3yMHOJ LieHOM, ecl Obl B pe3y/nbTaTe N0y4anochk 6onee 6bICTpOE MPOrpaMM-
Hoe obecreyeHne, HO, Kak PaBMJIO, 3TOTO He MPOUCXOAuT. [ToBbllatol e TPOU3BOAN-
TENLHOCTh M3MEHEeHMs pa3bpocaHbl 110 BCell IporpaMMe, M KaXk/ioe M3 HUX OTHOCUTCA
TONbKO K HEKOTOPOIA Y3KOi# (YHKLMOHATIBHOCTH IPOTPAMMBI.

VIHTepecHbIit $aKT, CBA3aHHbINA C BOMPOCaMM NIPOM3BOAUTENBHOCTH, — B XOJle aHa-
nn3a 6ONbLUIMHCTBA NPOrPaMM BBIACHAETCS, YTO 6GomblIyio yacTh BpeMeHyu paboTbl
IpOrpaMMmbl BbINIOMHsETCA Hebonblwoi ¢pparMedT kofa. Ecnm ontummnsuposarb Bech
KOJI B OIMHAKOBOI CcTeneHy, To 90% ONTUMMU3ALMM OKAXKETCs BbITIOTHEHHOM BIIYCTYIO,
TaK KaK 3TO Obl/Ia ONITMMM3aLIMA PEAKO BbINONHAEMOro Kola. Bpems, sarpaueHHOe Ha
YCKOpeHMe NPOrPaMMBbl, ¥ BpeMs, IOTEPSHHOE U3-3a ee HEBbIPAa3UTENTbHOCTH, IIOTeps-
HO [IpM 3TOM HaNpacHO.

TpeTnit NOAXOA K NOBBILIEHMIO TPOM3BOAMTENHHOCTH TPOrPaMMbl OCHOBAH Ha YIIO-
MsAHYTOM cTaTUcTHKe. OH NpeAnonaraeT cosflaHue NpOrpaMMbl C BHICOKOH CTENEHbIO
[EKOMIIO3MLMM Ha KOMIIOHEHTHI 6€3 yyeTa Mo/y4yaeMoii Npou3BOAUTENbHOCTY BIIIOTD
[0 3Tala ONTMMM3ALUMM TOCefHeN (KOTOpbIi OOBIYHO HACTYNaeT Ha JAOCTATOYHO
MO3/IHeN CTafiuy pa3paboTKy 1 NPy BHINOTHEHUM KOTOPOTO OCYLIECTBAAETCSA OTAENb-
Has Tpollefypa HaCTPOIKYM MPOU3BOAMUTENBHOCTY IPOTPAMMBI).

Bce HauMHaeTcs ¢ 3amycka npodaitnepa, KOTOpbI UCCIeyeT BbHINOTHEHNE TPO-
rpaMMbl ¥ COOOIAET, Iie B OCHOBHOM PacXOAylOTCA BpeMs U NMaMATb. ITO MO3BOMA-
eT BHIABUTb He6ONbLION PparMeHT KOAa, KOTOPbIN MpeAcTaBaseT co6oi y3skoe Me-
CTO B CMBbIC/IE IPOU3BOAUTENbHOCTH. YCUINA IPOTPAMMUCTOB COCPEIOTOYMBAIOTCSA
B 3TUX MeCTax, M HaJl HUMM OCYLIeCTB/AETCA Ta )K€ ONTUMM3ALMA, KOTOpas IpuMe-
HSETCS pU NOAXOfe ¢ MOCTOAHHBIM BHMMaHMeM. braropapsa ToMy, 4To npyu 3TOM
YCUIUS COCPeAOTOYEHDbI HA Y3KMX MECTaX, YAeTCs JOCTUYD 60/bLIMX pe3ynbTaToB
npu MeHblumMx ycunuax. Ho paxe B Takoift cuTyaumm Heob6Xoamma 6AUTENbHOCTD.
Kak u npu pedakropnHre, u3sMeHeHUA CleflyeT BHOCUTD HeOONbLIMMYU NOPUMAMHY,
K@Kl pa3 KOMIMIUPYsA, TeCTUPYA U BHINONHAA npodunuposanus. Ecnu npous-
BOJMTENILHOCTb He YBEMYMBAETCA, BbIMONHAETCA oTKaT. [louck m usbapnenmne ot
Y3KMX MECT NPOAOIKAETCA KO AOCTHKEHUs NPOU3BOAUTENBHOCTHU, YAOBNETBOPAIO-
wieit nonb3oateneit. Mak-Konnenn (McConnell) nogpo6Ho pacckasbiBaeT 06 3ToM
nogxope B [12].

Pa3sjiefienMe nporpaMMbl Ha KOMIIOHEHTHI CIOCOGCTBYET 3TOMY CTUIIIO ONTUMMU3A-
UMM AByMs NyTAMM. Bo-nepBbix, 6narofaps pasyieneHuIo NOABNAETCA BpeMs, KOTOpoe
MOXXHO 3aTPaTUTb Ha ONTMMM3aLMIO. B XOpOLIO CTPYKTypuUpOBaHHBIA KoOp 6bICTpee
no6aBnseTcs HOBass (YHKLUMOHANBHOCTb M BBIMTPbIBAETCA BpeMs i paboThl Haj
IPOM3BOIMTENBHOCTBIO; NPOUIMPOBAHME XKe FapaHTUPYeET, YTO 3TO BpeMs He 6yzeT
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NOTpa4yeHo BNYCTYIO. Bo-BTOpbIX, XOpOLIO CTPYKTYpUpOBaHHas mporpamma obecrie-
YMBAaET BO3MOXXHOCTH 6o/ee KayeCTBEHHOrO aHanM3a Npou3BoaMTeNbHOCTH. Ilpo-
daitnep ykaspiBaeT Ha y3kue MecTa B 6ornee Menkux ¢pparMeHTax Kojia, KOTOpbI€ ferye
HacTpouTb. bnaropapsa 6onee MOHATHOMY KOAY /ierye BbIOpaTh BOSMOXHbIE BAPUAHTHI
HaCTPOWMKM U MOHATD, KAKasA UMEHHO HAaCTPONKA MOXKET OKa3aTbcs 3¢ PeKTUBHOI.

51 BuXYy, uTO pedaKTOPMHT NMO3BONAET MHe ObICTpee mucath nporpammsl. Ha kakoe-
TO BpeMA NPOrpaMMbl CTAHOBATCA 6o/ee MeJUIEHHBIMM, HO 3aTO MX JIErY€e HACTPauBaTh
Ha 3Tane onTMMM3aLuu. B pesynbTaTe B KOHEUHOM cyeTe Mbl NONTy4YaeM 6ONbLIMIA BbI-
Urpbill, 4eM 6e3 peakTOpUHTra.

Ucroku pedakropunra

51 He cMOT TOYHO BBIACHUTD, KOTJ]a UMEHHO MOSABU/ICA TEPMUH pedpakmopuHz. Xo-
poluMe MpOrpaMMMUCTBI BCET/a TOCBALLAKT XOTA 6b HEKOTOPOE BpeMsi HaBEAEHMIO 1TO-
pAnka B cBoeM kofie. OHM 3aHUMAIOTCA 3TUM, TaK Kak MTOHUMAIOT, YTO npolie Moaudu-
LIMpOBATh aKKYPATHBI/A KOJ, a He CTTIOXHBIN M 3alyTaHHbIA, M XOPOIIO U3BECTHO, YTO
HaITMCaTh TAKOW XOPOLLMIt KOA Cpa3y YAaeTCs O4eHb PEAKO.

PedaxkropuHr uper panbine. B naHHOM KHMre pedakTOpMHI paccMaTpUBaeTCs
KaK BeAyLIMA 3/IeMEHT rpolecca paspaboTku NporpaMMHOro obecrnedyeHus B lle-
noM. IlepBbiMM, KTO MOHAN BaXXHOCTb pedpakropuira, 6biin Yopa Kanuurem (Ward
Cunningham) u KenT bek, ¢ 1980-x ronos pabotasuiue co Smalltalk. Smalltalk y>e Tor-
fia 6b171 OTKpBITOM 1A pedpakToprHra cpenoit. OHa oueHb IMHAMUYHA U MTO3BONAET Obl-
CTPO MucaTh BbICOKOPYHKLMOHA/IbHbIE MporpamMMbl. Smalltalk nMeeT KopoTkuit LMK
“KOMITUIALMA-KOMIIOHOBKA- BBITIO/IHEHUE, 06ecreynBaoLIMii BOSMOXHOCTb OBICTPO
MOAMPUUMPOBATH MPOrPaMMBbl. ITOT A3BIK MPOrPaMMUPOBAHUA AB/IAETCA OOBEKTHO-
OPMEHTUPOBAHHBIM Y NPEOCTAB/AET Pa3BUTbIE CPEACTBA V1A YMEHbIIEHUA BIUAHUA
M3MeHEHMM, CKPbIBAEMbIX 32 TOYHO ONpefieleHHbIMM MHTepdericamu. Yopa u KeHT
pa3paboTany MeTOAMKY CO3[aHMA MPOTPAMMHOrO obecneveHus, MPUCTOCOONEHHYIO
V1 npuMeHeHus B Takoit cpefie. (Ceityac KeHT HasbIBaeT 3TOT CTU/Ib IKCMPEMANbHBIM
npozpammuposaruem (Extreme Programming) [3].) OHu oco3nanu 3Hauenue pedak-
TOPMHTA J/1 NOBbILIEHNA NPOU3BOAMUTENBHOCTH TPYAa MPOrPaMMMUCTOB M C TeX MOp
TIPUMEHSIOT €ro B CIOKHBIX MPOrPaMMHBIX IIPOEKTAX U COBEPLIEHCTBYIOT AAHHYIO TeX-
HOJIOTHIO.

Vpen Yopna u Kenrta Bcerga okasbiBanu CHIbHOe BIMAHME Ha COOOLIECTBO MpO-
rpaMmuctoB Ha Smalltalk, Tak 4TO NOHATHE pedakTOpUHTa CTANIO BaXKHBIM 37IeMEH-
ToM KynbTypbl Smalltalk. Euje ogHa kpynHaa ¢urypa B coobiuiecTBe nporpaMMuUCTOB
Smalltalk — Panb¢ [Ixoncon (Ralph Johnson), npogeccop Yuupepcurera wrara Vn-
nnHoic B Yp6aHa-1llamnaHb, M3BECTHBINA KaK wieH “6aHfbl yeTbipex” [9]. Cpenu 06-
MacTeif 3HaHMA, B KOTOPBIX COCPENIOTOYEHB MHTepechl Panbda, HaxoanTCAa cospaHue
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nporpaMMHbIX Kapkacos (frameworks). VIM Taioke uccnenoBas BOnpoc 0 IpuMeHeHUM
pedakTopuHra s co3aaHus 3¢ppeKTUBHOIM U TMOKOI Cpefbl paspaboTky.

Bunn Onpaitk 6611 ofHUM U3 acnupanToB Panbda u npoABnsan ocobblit MHTEpeC K
3TUM KapkacaM. OH o6paTu/ BHUMaHMe Ha NIOTEHLMANIbHYIO LIEHHOCTb peaKTOpuHra
M 3aMeTHJI, YTO ero NpMMeHeHMe He OorpaHuyuMBaeTcsa pamkamu Smalltalk. bunn umen
ONBIT paspaboTKU MPOrpaMMHOrO obecrnieyeHusa AIA TeneOHHBIX CTAHLIMMA, XapaKTe-
PU3YIOLLErOCs HapacTaHUeM CTIOXHOCTH CO BpeMeHeM M TPYAHOCTbIO MOLNPMKALIMM.
Iucceprauns bunna paccmarpuBana peakTOPUHT C TOYKM 3peHMA pa3paboTymka
MHCTPYMEHTA/IbHBIX CPeACTB. b1 u3yunn pasHoBuAHOCTH pedaKTOPUHTa, KOTOpbIE
MOI/IM OKa3aTbCs MO/IE3HBIMU NpU pa3paboTke Kapkacos C++, M McCe0BaN CMOCo6b
pedakTOpuHra, COXpaHs;OLIMe CEMAHTHKY, @ Takke CNOCOObI J0Ka3aTeNbCTBA COXPa-
HEHUS| CEMAHTMKM M BO3MOXKHOCTM PeasM3alMyu CBOMX MJEH B MHCTPYMEHTANbHBIX
cpenctBax. [lucceprauus bunna [14] ABnsAeTcA Ha CerOQHAHMIA AeHb OFHON U3 CaMbIX
B/IMATENbHBIX paboT Ha TeMy pedakTopuHra. bunn raxke Hanucan rnasy 13, “Pedak-
TOPMHT, TOBTOPHOE UCTIONb30OBAHME U PEaNbHOCTD , AAHHOM KHUTH.

A1 BcTpevanca ¢ bunnom Ha kondepenuuu OOPSLA B 1992 rogy. 3a yaukoit kode
MbI 00CY>Xanu HEKOTOpble CTOPOHBI MOEJ paGoThl MO CO3[AaHMIO KOHLENTYa/lbHbIX
KapKacoB B 3paBOOXpaHeHMU. bunn pacckasan MHe O CBOMX MCCIEAOBaHUAX, U, TIOM-
HIO, 51 TOTZIA IOAYMaJl, YTO 3TO MHTEPECHO, HO HEe MMeeT MPaKTUYeCKOTO NPUMEHEHMUA.
Kak xe 51 ounbanca!

IxoH BpaHt M JJon PobepTc 3HauMTeNbHO MPOABMHYIM MAEU WHCTPYMEHTANb-
HBIX CpeAcTB peaKTOPUHTA, CO3/IaB MHCTPYMEHT J/IA BBIMOMTHEHUA pedaKTOpuHra B
Smalltalk — Refactoring Browser. B aT0if kHure X nepy npuHamIexur rnasa 14, “Un-
CTPYMEHTAapUi A/ BHINOTHEHUsA pedaKTOPUHra’, MOCBALIEHHAA MHCTPYMEHTaM pe-
¢dakTOpuHra.

Hy, a uTo >xe A? MHe Bcerfa HpaBU/ICA XOPOLIMIA KOJI, HO A HUKOTAA He JyMall, YTo
3TO TaK Ba)XKHO. 3aTeM A y4acTBOBA/ B OJAHOM MpoekTe ¢ KeHTOM u yBupen, Kak oH
npuMeHsieT pepaKkTOpUHT. Sl MOHAN, KaKOe OrPOMHOe BIUAHNE OH OKa3biBaeT Ha Npo-
M3BOAMTENIBHOCTDb TPYAA U Ka4eCTBO Pe3y/IbTaTOB. ITOT OMBIT Y6eUu/ MeHs B TOM, 4TO
pedaKkTOpUMHr — O4YeHb BaKHasdA TEXHO/MOrMA pa3paboTkyu NMporpaMMHoro obecneye-
HuA. Ho 51 6b11 pazaoyapoBaH OTCYTCTBUEM KHUT, KOTOPbIe MOT Obl TPOYECTh MPAKTUKY-
IOLMI TPOTPAMMMCT, @ HUKTO U3 YIOMAHYTBIX BbilLie 3KCIIEPTOB 110 3TOMY BONPOCY M
He cobupacs nucatb Takyko KHUry! MHe npuuiioch 6paTh 3TOT TpyA Ha cebs — ¢ ux
NIOMOLIBIO.
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\4 v
OnTMMK3aLUKA 3apnNNaTHON CUCTEMbI
— Puy Mapsanutu

Mbi  yxe panutenbHoe BpeMA paspabaTeieanu nnatexHyw cuctemy Chrysler
Comprehensive Compensation System K MOMeHTy, Koraa ee cTanu NepeHoCcUTb Ha
GemStone. EcTecTBeHHO, Mbl OGHapYXWUNK, 4TO NporpaMma paboTaeT HeAOCTATOMHO
6bicTpo. Mbl npurnacunu cneuunanucta [xuma XoHrca (Jim Haungs) noMoyb Ham B
ONTUMMU3ALMM HaWEW CUCTEMbI.

MNpoBenAa HekoTopoe BpeMA C KOMaHAOW M pasobpaBiuuch, kak paGoTaeT Hawa
cuctema, [xum socnonbsosancA ProfMonitor npoussoactea GemStone ana Hanu-
caHWA NPoUNMpyIoLWero MHCTPYMEHTaPUA, KOTOPLIM U Ao6aBun K HawuMm YHKLKUO-
HanbHbIM TeCTaM. 3TOT UHCTPYMEHT NOKa3biBan KONUYECTBO CO34aBaEMbIX OO bEKTOB
¥ MeCTO, r4e OHU CO3QaBanuCh.

K HaweMmy yaMBneHwio, CaMbiM y3KMM MECTOM OKasanocb COo3AaHWe CTPoK. Pekopa
NoCTaBUNO MHOTOKpaTHOe co3aaHue cTpok na 12000 cumsonos. Npu 3TOM BO3HMKANK
npo6nembl 0coboro poaa, CBA3aHHbIE C TEM, 4TO 0ObIYHbIE CpeacTBa cOOPKU Mycopa
GemStone ¢ Takumn 60nbwKUMKU CTPOKAMU He CNpaBnANUCL. K3-3a 6onbworo pasmepa
cTpok GemStone BbIrpy>an CTPOKW Ha AUCK BCAKUM pa3 npu ux co3aaHuu. Kak Boifc-
HWNOCb, 3TU CTPOKKU CO3AaBana Hawa cucTema BBOAA-BLIBOAA, NPUYEM Cpasy No Tpu
Takune CTPOKKU ANA KaXXaoW BbiIBOAUMONK 3anucu!

Ana Havana Mmbt ctanu kewunposaTb 12 000-CUMBONbHBIE CTPOKK, Y4TO B OCHOBHOM
pewuno npobnemy. lMocne 3Toro Mbl U3MEHWNU cpedy Tak, 4TOGbl 3anuCb Benach
HenoCpeaCcTBEeHHO B (hanfoBblit NOTOK, YTO YCTPaHWNO HEOOXOAUMOCTbL CO3AAHMUA
faxe 0AHOW CTPOKKU. [Mocne TOro Kak ANUHHBIE CTPOKK NepecTany HaMm Mewarb, Npo-
thainep [xuma Hawen aHanoruvHele Npobnemsl ¢ ManeHbkumMu cTpokamu — no 800,
500 cumBonoB. v T.n. icnonb3oBaHne haitnoBLIX NOTOKOB PeWwno u aTu Npo6Gnembi.

Tak Mbl NOCTENEHHO, HO YBEPEHHO NOBbILWANKU NPOM3BOAUTENBHOCTL CUCTEMbI. B Havane
paspaboTku Kasanocb, 4TO ANA pacyeTa BbinnaT notpebyetcAa Gonee 1000 uacos.
Koraa xe pabota Haa cucTeMoln 3aBepwunack, Tpeboeanoch Tonbko 40 Yacos. Ewe
Yepes MecAL NPOoAONXWUTEeNbHOCTbL pacyeToB Oblna CHUXeHa A0 18 vacoe, a nocne
BBOAA CMCTeMbl B 3KcnayaTauuio — ao 12. Nocne roga akcnnyatauuu U ycoBepuweH-
CTBOBAHWA CMCTEMbI 3TO BPEMA BblN0 COKpaleHo A0 9 Yacos.

Camoe 6onblwoe ycoBepweHCTBOBaHWe 6biNo CBA3aHO ¢ paboToi MpOrpaMmbl Ha
HECKObKUX MOTOKAax B MHOTOMPOLIECCOPHOM MaiuHe. Mpu HavanbHOW paspaboTke
CUCTeMbl MHOFONOTOMHOCTb HE Npeanonaranack, Ho GnarofapA XOpowewn CTPYKTypU-
POBAHHOCTU UCXOAHOMO TEKCTa Mbi CMOFNN MOANCULIMPOBATL CUCTEMY ANA MHOrONo-
TOYHOW cpeabl 3a Tpu AHA. B HacToALee BpeMA pacyeT BbINNAT BbINOMHAETCA 3a napy
4acos.

Do Toro kak [xum obecneyun Hac MHCTpyMEHTapueMm npoUNMpOBaHUA paboTbl
CUCTEeMbI, Y Hac 6bIN0 MHOXECTBO pa3HblX NPEANONOXEeHUH O NPUYMHAX HeYAOBNETBO-
puTensHoi pabotbl cuctemsl. OaHAKO peanbHble 3aMepbl yka3anu Apyroe Hanpaene-
HUe paboTbl U ob6ecneqnnu 6onee BbiICOKUE pesynbraTbl.

A A
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Jamax B Koje

Kenm bex u Mapmun Paynep

Ecnu umo-mo cmano nosanusams, e20 ny4uie CMEHUMD.
— Babywxa bex npu o6cyxoeruu npobnem nodey3Huxose

Ceityac Bbl y><e JO/DKHbI XOPOLIO MPeACTaBIATb cebe, Kak IeMCTBYeT pe¢aK TOPHUHT.
Ho ecnu Bbl 3HaeTe “kKak’, 3TO elle He 3HAYMT, YTO Bbl 3HaeTe “korpaa’. Pewenue o Tom,
Korfia NpUCTynaTh K peakTOPUHTY M KOTAa MPEKPATUTh €ro BHIMOTHEHMUE, He MeHee
Ba)XHO, YeM YMEHMeE BbIMONHATb peaKTOPUHT.

W 3pech Mbl cTanKMBaeMcs ¢ in1eMMoit. Jlerko 06bACHUTD, KaK yAa/IUTb MepeMeH-
HYIO 3K3eMIIAPa MM CO3[ATh MEPAPXUIO, — 3TO JOCTATOYHO MPOCTbIe BOMPOCH! B OT-
nuyme ot o6bACHEHMA, KOTAA 3TO C/IeAyeT AeNlaTb. BMecTo Toro 4To6b! B3bIBaTh K pac-
M/IbIBYATHIM MpPeCTABNIEHNAM 06 3CTeTHKe MPOrpaMMUPOBaHMA (4€CTHO FOBOPA, Mbl,
KOHCY/IbTaHTbI, YaCTO MOCTYMAaeM UMEHHO TaK), s MOMBITA/ICA MOABECTH NMOJ 3TO Gonee
MPOYHYIO OCHOBY.

Sl Kak pa3 pasMbILI/IAN HaJy 3TUM C/IOKHBIM BOMPOCOM, Koraa nocetun beka B Llo-
puxe. Bo3MOXHO, OH TOrAia HaXOAM/ICA MOJ| BIleYaTIeHNeM 3al1aX0B OT CBOEN HOBOPOXK-
JIeHHOJ TOYKM, TOTOMY YTO BbIPa3u/l NpeACTaB/eHe O TOM, KOT/ia TPOBOAUTL pedak-
TOPMHT, MMEHHO C UCIIO/Ib30BaHMEM 3TOIt aHanornu. Bol Moxkete cipocuts “Uem, cob-
CTBEHHO, 3aMax Jyyllle TYMaHHbIX paccyXAeHui 06 actetuke?” Ho MHe kaxeTcs, 4TO
MCMONb30BaHMe MOHATUA 3aMaxa Nyyllie pacCy>kieHuit 06 acTeTMYHOCTH. MBI TpocMo-
Tpenyu oueHb 60/bLIOE KONNYECTBO KO, HATMCAHHOTO A/l pa3HbIX POEKTOB, CTeNeHb
YCMELUHOCTU KOTOPbIX MPOCTUPAIach B OYeHb LUIMPOKOM AMaNa3oHe — OT BeCbMa yAau-
HBIX 0 MONYAOX/bIX. [IpM 9TOM Mbl HayYM/TUCh UCKATb B KOAE ONpefieNleHHble MpU3Ha-
KM, KOTOpblE MpeAnonaraloT BO3MOXHOCTb pedakTopuHra (a MHOTAA MPOCTO KpUYaT
o ero Heob6xoauMocTy). (CnoBo “Mbl” B 3TOM IN1aBe OTpakaeT TOT (akT, YTO Y I/1aBbl
ABa aBTOpa — A 1 KeHT. Onpeaenutb, KTO M YTO MUCAJI, MPOCTO: aBTOPCTBO CMELIHBIX
WYTOK MPUHAIEXMT MHE, 2 BCET'O OCTA/IbHOTO — eMY.)

Mb1 He 6yneM faxce MBITaTbCA JaTb TOYHbIE KPUTEPUM HEOOXOAUMOCTH pedakTo-
puHra. Hau onbIT nokasblBaeT, YTO HUKAKMe CUCTEMbI MIOKa3aTeseil He CMOTYT Corep-
HUYaTb C YENIOBEYECKOM MHTYMLMEN, OCHOBAHHON Ha 3HaHMAX. Mbl npuseneM nuib
CHMMIITOMbI HEMPUATHOCTEN, YCTPAaHAEMBIX MyTeM pedakTopuHra. Y Bac JO/DKHO pas-
BMTbCA COOCTBEHHOE YYBCTBO TOrO, KaKO€ KONIMYECTBO CIEAYET CYMTATh “‘Ype3mep-
HBIM” /1A aTPUOYTOB K/lacca MM CTPOK KOAA ISk METOAA.
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9TarnaBa u Tabnuua B KOHIIE KHUTH JODKHBI MTOJCKA3aTh, KOT/Jja BaM HeACHO, KaKue
MMeHHO MeTOfIbl ped)akTOpUHTa NMpUMeHATD. [IpoyTuTe 3TY INaBy (MM MPOCMOTPUTE
TabnuLy) U Nonpoo6yiiTe BLIACHUTD, KAKOM MMEHHO 3aIaX Bbl YyBCTBYyeTe. 3aTeM o6pa-
TUTECD K MpefilaraeMbIM MeTofiaM pepaKTOpMHIa ¥ MpOBepbTe, MOAONUAYT /1M OHYU BaM.
BrnionHe BO3MOXXHO, YTO 3amax He COBMajeT TIOTENbKA B TIOTENbKY, HO 0oblljee HanmpaB-
JTIeHM e BIIO/THE MOXET ObITb BbIOPAHO MpPaBUIbHO.

Hy6mmpyembIit kop

JlypHonaxHywMit mapaj OTKpbiBaeT AyOnupyemblif Kof. YBUEB OfMHAKOBbIe
CTPYKTYpbI KOf]a B HECKO/IbKUX MECTAX, MOXHO ObITb YBEPEHHBIM, YTO €C/IU UX YAACTCA
00'beIMHUTD, TO IPOrPaMMa OT ITOTO TOIbKO BbIMTPaAET.

[TpocTeitiias 3agava ¢ fy6nupoBaHMeM KOJja BOSHMKAET, KOTJIa OfHO U TO )K€ BbIpa-
KeHUe MPUCYTCTBYET B IBYX METO/IaX OJHOTO U TOTO >Ke Kaacca. B 3ToM cnyvae focta-
TOYHO NPMMEHUTD pedakTOpuHT “U3Bneyenue Metosa” (c. 132) 1 BbI3bIBaTh KO/} BHOBD
CO3[]JaHHOT'O MeTOfa 13 00enX TOYeK.

Jlpyras pacnpocTpaHeHHas npo6neMa 3aK/104aeTcsA B HATMYUM OJHOTO U TOTO e
KOfla B IBYX NOAK/IACCaX, HAXOAALMXCA Ha OHOM YPOBHE MepapXuu. YCTPAHUTDb 3TO
Ay6nuMpoBaHue KOJA MOXHO ¢ ToMoLibio pedaktopunra “Vasneyenne metopa” (c. 132)
Ans o6oux Knaccos ¢ nocnenyowuM pedpaxkropurrom “Tlogpem meroaa” (c. 339). Ecnu
KO/ IIOXO0X, HO ITOTHOCTBIO HE COBNAJAeT, MOXXHO NPUMEHUTD pedakTopuHr “V3pneye-
Hue Metona” (c. 132) ans oraeneHns cOBNAafaoIMX GparMeHTOB OT OTAMYAOLMXCA.
[Tocne 3TOro MOXKeT OKa3aThbCA BO3MOXXHBIM PUMEHUTDb pedakTopuHr “PopMupoBa-
Hue wabnonHoro Merona” (c. 361). Ecim 06a MeTofa ieNaloT OHO U TO e ¢ MOMOILBIO
Pa3HbIX aTOPUTMOB, MOXHO BbIOPAaTb U3 3TUX a/NTOPUTMOB Gonee 3GQeKTUBHBIN U
npuMeHUTb pedakTopuHT “3aMeHa anroputMma’” (c. 159).

Ecnu ay6mupyemblit Ko HAXOAMTCA B IBYX PasHBIX KJIaccax, MONpo6yiTe nmpume-
HUTb pedpakTopuHr “V3Bnedenne knacca” (c. 169) B OHOM K/1acce, a 3aTeM UCNONbB30-
BaTb HOBBI/ KOMIIOHEHT B fipyroM. Enle ofiHOM BO3MOXHOCTDBIO ABNAETCA CUTYaLMUSA,
KOT/]a METOAL IO/DKEH NPUHAJ/IEXKATh TONbKO OAHOMY U3 K/IaCCOB U BBI3BIBATbCA U3 IPY-
roro knacca, 1M60 NpuHaNeXaTb TPeTbeMY KIaccy, K koTopoMy 6yayT obpaiaTbcs
o6a nepBOHaYa/NIbHBIX KJIacca. BaM HY>KHO pelnTs, e JOKEH HaXOAUTHCA 3TOT Me-
TOf, ¥ TaPaHTUPOBaThb, YTO OH HAXOAMTCA TONBKO TaM U HUrfe 6onee.

JIMHHBIN METOJ,

[IporpamMMel, Ucnonb3yoLine 06bEKTDI, XUBYT KONrO U CYACTIUBO, €C/IM METOABI
3TUX 06bEKTOB KOpOoTKMe. [IporpaMMmCTaM C MajibIM OMBITOM paboThl ¢ OObEKTaMU



IInuuubI MeTOx

YaCTO KaXKETCA, YTO Ha CaMOM Jie7lle HUKaKUX BBIYMCIIEHUI He TIPOUCXOAMUT, a IPOrpaMm-
MBI COCTOAT TONbKO M3 HECKOHYAEMOM 1[E€TIOYKU JIeIETUPOBAHUIA AECTBUMA OT OFHOTO
o6bexTa K Apyromy. OfiHako, paboTas ¢ Takoi NpOrpaMMoil Ha NPOTsHDKEHUM HECKO/Ib-
KMX JIET, Bbl IOHMMaETe, KaKylo 1IeHHOCTb NPEACTABAIT c060i MaleHbK1e METOIbL.
Bce Bbironpl, KOTOphIie 1aeT KOCBEHHOCTb — MOHATHOCTb, COBMECTHOE UCIIONb30BaHME
¥ BbI6Op, — NOAJEP)KMBAIOTCA UMEHHO MalleHbKMMM MeTofaMy (cM. Bpesky “KocseH-
HOCTb U pedakTOpuHr” rnaBbi 2, “TIpuHuMnel peaktopunra”).

Ewe Ha sape nporpaMmmupoBaHus 6bI710 ACHO, YTO YEM JUIMHHEe NPOLEAYpPa, TeM
TpyAHee MOHATb, Kak OHa paboTaeT. B cTapbix A3blkax MporpaMMUpPOBaHUA BbI3OB
npoueayp 6bin cBA3aH ¢ 6OMbUIMMM HAKMAJHBIMUM PacXOfaMU, KOTOPbIE yAep>KuBa-
U TIPOTPAMMUCTOB OT MPUMEHEHUA Ma/leHbKUX MeTo[0B. COBpeMeHHble 0O BEKTHO-
OPMEHTUPOBAHHDBIE A3BIKY B 3HAYUTENBHOM Mepe YCTPaHU/IU HaK/afiHble PaCXOAbI Bbl-
30B0B. Ho u3sfiep>xku COXpaHAIOTCA /1A TOTO, KTO YUTAET KOJ, TaK KaK eMy NPUXO-
ANTCA NEPEKNTIOYATBCA MEXY KOHTEKCTAMM, YTOOBI NIOHATD, YTO A€NAeT Ta MU MHAA
npouenypa. Cpefia pa3spaboTku, N03BONAIOIAsA BUAETb OAHOBPEMEHHO [Ba METOAA,
NIOMOTaeT 06/1erYuTh ITO NepeK/oYeHMe; HO INIABHOE, YTO CIOCO6CTBYET NOHUMAHMIO
MajIeHbKMX METOMIOB, — 3TO NPUCBOEHME UM pasyMHbIX MMeH. [IpaBunbHO BbIOpaH-
HO€E MM METO/Ia 3a4aCTYIO MI03BOMAET He U3yYaTb €ro TeNo.

B uTore Mpl IpUX0AMM K HEOOXOAMMOCTY AKTUBHEE IPUMEHATD AEKOMIIO3ULMIO Me-
TO/I0B. IBPUCTUYECKOE NIPABUIIO, KOTOPOMY MBI CTIeflyeM, ITIACUT, YTO eClI¥ BO3HUKAET
HeOoO6XOAMMOCTD YTO-TO NPOKOMMEHTUPOBATh, TO NOpa MUCATb MeTOA. B aToM MeToze
COZIEPXKUTCA KOfi, KOTOPBIN Tpe6OBa/m KOMMEHTApUEB, HO €r0 Ha3BaHUME OTPAXKAET €ro
Ha3HayeHue, a He MeTOJ pellleHuA UM 3afaun. Takas npoueaypa MOXeT IPUMEHATbCA
K TpyImne CTPOK WM Jiake K €AMHCTBEHHOI cTpoke kofa. K Helt MOXXHO mpuberHyTh
JlaKe TOr/ja, KOT/ja BbI30B METOJa OKa3blBaeTCsA JUIMHHEE, YeM 3aMeHEHHBIN UM KOA, —
npU yCTIOBUY, YTO MMA METOMIA Pa3bACHAET €ro NpefHasHayeHue. [JTaBHBIM ABNAETCA
He [UIMHA METO/Ia, a CEMAHTUYECKOE PACCTOSHUE MEXY TeM, YTO METOJ [Ie/IaeT, U TeM,
KaK OH 3TO JieNaer.

B 99% cny4aes, 4TO6bI YKOPOTUTbH MeTOf, TpeOyeTCA UCIONb30BaTh pepaKTOPUHT
“Usbneyenne Metopa” (c. 132). Haigure yacti MeTofa, KOTOPbIE KaXKyTCA CBA3aHHbI-
MM Mexy co60i, 1 06pa3syiiTe HOBBIJA METOA,.

Ecnu y Bac MeTOoZl CO MHOXXECTBOM IapaMeTPOB M BPEMEHHBIX IEPEMEHHBIX, 3TO
MeELIAET BbIJ€NIEHNI0 HOBOrO MeTopa. [IpuMeHss pedakTopuHr “Vi3neyenne Merona’,
NPUXOANTCA TepefaBaTh B KayecTBe NMApaMeTPOB TaKoe KOMMYECTBO NMApaMeTPOB U
BPEMEHHDIX NIEPEMEHHDIX, YTO Pe3Y/bTAaT OKa3bIBA€TCA HUYYTDb He MPOLIE, YEM OPUTHU-
Ha/l. YCTPaHUTb BpeMeHHbIE NlepeMEHHbIE MO)XKHO C MOMOLUbIO pedaKTOpuHTra “3aMeHa
BPEMEHHOI TepeMeHHOIt 3anpocoM” (c. 141), a JMIMHHBIE COIMCKYM MTAPaMETPOB MOXX-
HO COKPAaTUTb C MOMOILbI0 pedaKTOpUHIOB “BBegeHne o6bexta mapamerpa’(c. 312) u
“CoxpaHeHue Bcero o6bekTa” (c. 305).
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Ecnu nocne 3Toro Bce paBHO OCTAeTCA CIMLIKOM MHOTO BPEMEHHbBIX NEpEeMEHHbBIX
¥ [apaMeTpOB, MIPUXOAMTCSA BbI3BIBATb TSDKENYIO apTU/IIEPUIO, 8 UMEHHO — pedakTo-
puHr “3aMeHa MeToga 06bekTOM MeTofioB” (C. 155).

Kak >xe BbIIBUTH HparMeHTHbl KOAa, KOTOpble JOKHBI ObITh BbifieNIEHbl B OTAENb-
Hbie MeToab1? Xopoumit cnoco6 — noucKaTb KOMMEHTapUH: OHM YaCTO YKa3blBaKOT Ha
TaKOe CEMaHTHYECKOe PacCTOsAHMe. Blok KoJla ¢ KOMMEHTapUAMM FOBOPHUT O TOM, 4TO
€ro MOXXHO 3aMEHUTb METOJOM, MM KOTOPOT'0 OCHOBaHO Ha 3TOM KOMMeHTapuu. [laxke
OfIHa CTPOKa MOXET ObITh BblJie/ieHa B METOJI, €C/IM OHA HY>K/1aeTCA B MOACHEHUAX.

YcnoBHbIE MHCTPYKLMM M LIMKIIBI TAKOKE CTY>KaT MPU3HaKaMM BO3MOXKHOTO Bbljierie-
HuA B MeTox. [N pabOThI C YCTIOBHBIMM BBIPQKEHMAMM NMOAXOAUT pedakTopuHr “Jle-
KOMIO3ULMA YCTIOBHOTO onepaTtopa” (c. 256). B cmyyae umMkia BbIAENMTE €T0 U COfiEp-
>KallMICS B HEM KOJI B OTJIE/IbHBINA METON,

bonsmoi xknacc

Koraa knacc npiTaeTcs B3ATb Ha Ce6A C/IMIIKOM MHOTO€, 3TO YacTO MPOABNAETCA
B YPE3MEPHOM KO/TMYECTBE 4IEHOB-JIaHHBIX. A OTCIOia HELANIEKO M JI0 Ay6/IMpPOBaHUA
Kopa.

Pedaktopunr “Ussneyenne knacca” (c. 169) no3ponser cBA3aTb HEKOTOPOE KOMMU-
YECTBO 4/IEHOB-JAaHHbIX. BBIOMpaiiTe uieHBI, KOTOpble HO/KHbI OKAa3aTbCA BMeEC-
T€ B KOMIIOHEHTE, TaK, YTOOBl 3TO MMeNO CMBICT A Kaxaoro u3 Hux. Hampumep,
depositAmount (cymma Bknaga) u depositCurrency (BanwTa BK/Iaja) BIO/MHE
MOTYT MpPUHAJJIeXATh OJHOMY KOMIOHeHTY. OObIYHO Ha MBIC/Ib O CO3[aHMM KOMIIO-
HEHTa HaBOJAT OfiHaKoBble MpeuKchl Man CyGpOUKCH y HEKOTOPOro NMOAMHOXECTBA
4/IeHOB K/acca. Ec/iu MMeeT CMBICT cO3/jlaHMe KOMMOHEHTa Kak MOJK/Iacca, MOXXHO BOC-
nonb30Batbcs pedpaxropuHroM “Ussnevenne nopxnacca” (c. 347).

UHoraa Knacc He UCMONb3yeT BCe CBOM MePEMEHHbIE IK3eMIIApa Bce BpeMs. B Ta-
KOM C/Ty4ae OKa3bIBaeTCA BO3MOXXHBIM HEOAHOKPATHO NPUMEHNTD pedpakTopuury “Us-
predenme knacca” (c. 169) u “UsBneuenne noaknacca” (c. 347).

Kax u B cnyyae knacca ¢ 60/bIIMM KOTU4ECTBOM YIEHOB-JAHHBIX, K/IacC CO CMIL-
KOM GO/bLIMM KOMMYECTBOM KOJIa CO3[jaeT MpeANOChIIKM IS fy6NMMpOBaHMA KOJa, Xa-
oca u rubenu. ITpocreiiuee pewtenne (Mbl y>ke He pa3 rOBOPU/IM, YTO MPEANOYNTAEM
MPOCTeNILKe peLieHns) — 3TO yCTpaHeHMe U3OBITOYHOCTH B caMoM Knacce. Ecnu y Bac
€CTb MATb METOAOB MO COTHE CTPOK M ¢ GOMBIIMM KONMMYECTBOM AyONMpPYyeMOro Kopa,
BO3MOXHO, X MO>KHO 3aMEHMTb MATHIO METOAAMM MO JECATb U elle JeCATKOM JBYX-
CTPOYHBIX METO/OB, BbLAEEHHBIX U3 UCXOAHBIX.

Kak u B cnyyae knacca ¢ 60/MbLIMM KOMMYECTBOM 4/IEHOB-JaHHBIX, 0ObIYHOE pe-
HWeHe A1 K/Iacca CO CMIIKOM 6O/bIIMM KOMYECTBOM KOZIa COCTOUT B TOM, YTOODI
npuMeHMTDb pedaktopunr “Ussnevenne knacca” (c. 169) unu “Mspneyerne nogxnacca”
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(c. 347). [TonesHbIM NpreMOM AB/IAETCA ONpeie/IeHNE TOTO, KAK KIIMEHTB UCTIONb3YIOT
K/acc, U npuMeHeHue pedaktopuHra “Vissneyenne unrepdeiica” (c. 357) wis kaxao-
ro U3 3TUX MpUMEHEHMI. B pe3ynbTaTe MOXKeT BBIACHUTHCA, KaK Pas3fieNIuTh KIacc elle
CU/IbHEE.

Ecnu 6onbwmoit kmace apnserca knaccoM GUI, MoxkeT noTpe6oBaTbcs epeMeCcTUTD
€ro JaHHbIE U TMOBEJIEHNE B OT/E/bHbIA OOBEKT MpegMETHON 06/1acTH. ITO MOXET MO-
Tpe6oBaTh XpaHeHUA Ay6MMpPOBaHHBIX JAHHBIX B IBYX MeCTaxX M MOA/EPXXUBATh UX CO-
I71acOBaHHOCTb. Pedakropunr “Iy6nupoBanue BUAMMBIX AaHHBIX (. 207) mpepnaraet
c1oco6, KOTOPBIM MOXKHO 3TO OCYLIECTBUTb. B JaHHOM cydae, 0co6eHHO NpK UCTIONb-
30BaHUM CTapbix KoMnoHeHTOB Abstract Windows Toolkit (AW T), nocne aToro MoxxHo
ymanutb knacc GUI u 3aMeHMTb ero KoMnoHeHTamMu Swing.

JAMMHHBINA CNUCOK MapaMeTpoB

Panee npu 06yyeHMu nporpaMMIpoBaHMIO BCe HEOOXOAMMBIe MIOATIPOrpaMMe faH-
Hble PeKOMEHA0BA/IOCh NepefiaBaTh B BU/E TAPAMETPOB. ITO MOXXHO MOHATD, MOTOMY
4TO aNbTEPHATHBOM OblIM INOGA/IbHbIE NTepeMeHHbIe, a [100a/IbHble epeMeHHblE —
3To ofiHa 6onbluas ronoBHas 6onb. brarogaps o6bekTaM CUTYaUMs U3MEHMIACH, TaK
KaK €CIM HY>XHbI KaKMe-TO JJaHHble, MX BCErla MOXKHO 3alPOCUTD Y APYroro o6bekTa.
[ToaTomy, paboTas c 06bekTaMu, cliefiyeT MepeaBaTb METORY TOMBKO TO, YTO MY HYX-
HO, YTO6bI UMETb BO3MOXKHOCTb MOMYYUTb BCE HEOOXOAMMBIE €MY JaHHBIE CAMOCTOS-
TeNbHO. 3HaYMTeNbHaA YacTb MHPOPMALIMY, HEOOXOAMMONM METOAY, HAXOAUTCA B K/lac-
ce, KOTOPOMY OH NPUHAANEXHUT. B 06'bEKTHO-OpMEHTUPOBAHHBIX MPOrpaMMax CIUCKM
napaMeTpoB 0ObIYHO rOpa3fio KOpoye, YeM B TPaAMLIMOHHBIX [IPOrpaMMax.

OTO NPaBU/IbHO, IOTOMY YTO B J/TMHHbIX CIIMCKAX NapaMeTpOB TPYAHO pa3obparh-
ca. OHM 3a4aCTYI0 IPOTUBOPEYMBBI M CTIOKHBI B [IPUMEHEHUU, a KPOMe TOTO, UX NpU-
XOAMTCA BEYHO U3MEHATD 110 Mepe BO3HUKHOBEHUA HEOOXOAUMOCTH B HOBBIX AAHHBIX.
Ecnu e nepenaBatbh MeTOAaM 06'beKThI, TO M3MEHEHMI NOTpedyeTcs MeHbILE, TaK KaK
/1A NIO/Ty4eHUA HOBBIX JAHHBIX, CKOpee BCero, XBaTUT Napbl 3a[IPOCOB.

PedakTtopunr “3amena mapamerpa BbI3oBoM Metofa” (c. 308) mpuropeH Toraa,
KOI/]a MOXKHO TONTYYUTh AaHHbIE B OJIHOM NapaMeTpe MyTeM BbI30Ba MeTOfla 06'beKTa,
KOTOPbIif ye U3BeCTEH. ITOT 06BEKT MOXKET ObITb NO/IEM MM IPYTMM MapaMeTpPOM.
Pedaktopunr “Coxpanenne Bcero obbekTa” (c. 305) NO3BONAET 3aMEHUTb HAbOP JaH-
HbIX, [IO/Ty4aeMbIX OT 06'beKTa, CAMUM ITUM 06bEeKTOM. EcrM >ke MMeeTcs paj aneMeH-
TOB [JaHHbIX 6€3 1oru4eckoro o06beKTa, MOXKHO BOCIO/Nb3OBATbCA pedaKTOPUHIOM
“BBeneHne o6bexTa napametpa” (c. 312).

EcTb OfIHO BaXKHOE MCK/IOYEHME, KOT/A TaKMe M3MEHEHUs BHOCUTb He C/ledyerT.
ITO Cnmy4val, KOrjja Mbl He XOTUM CO3/aBaTh ABHYIO 3aBUCMMOCTb MeX[y BbI3blBae-
MbIM i 6o/lee KPYMHbIM 06beKTaMu. B Takux clyvasx pasyMHO pacriakoBaTb [jaHHblE



IT'nasa 3 3anax B xope

¥ NlepeflaBaTh UX MO OTAEIBHOCTM B BUJIe NapaMeTPOB, HO OT/aBaTh cebe OTYET O CTO-
MMOCTH 3Toro peuteHus. Ecnu cnucok napaMeTpoB OKa3biBaeTCA CIMLIKOM ATUHHBIM
1 MoauduKauum NpOUCXOAAT CMIIKOM YacTo, TyYllle MepeCMOTPeTb CTPYKTYPY 3a-
BUCHUMOCTEN.

Pacxopainyueca M3aMeHeHUA

Mb! cTpYKTYpHpYyeM NMporpaMMbl, 4To6b! 06/1€rd4uTh BHECEHNE B HUX M3MEHEHMIL;
B KOH1le KOHI0B, POrpaMMHoe obecrieyeHe TeEM M OTIMYAETCA OT annapaTHoro obec-
nevyeHus, YTO €ro MOXXHO U3MeHATb. [InaHMpys M3MeHeHUe, Mbl XOTMM TNEpEATH B
onpefieleHHY10 TOYKY NPOTPaMMbl M BHECTH M3MEHEHUA UMEHHO B Helt. Eciu cpenats
3TO He y[jaeTcsl, TO 3[1eChb MaXHeT Cpa3y ABYMs TECHO CBSAI3aHHBIMM Npo6neMaMu.

Pacxopsumecs (divergent) uaMeHeHMS MMEIOT MECTO TOTZIA, KOT/Ia OAMH K/IAacC Yac-
TO M3MeHAETCA Pa3NMYHbIMU NMYTAMMU MO pasHBIM npuuuHaM. Ecnm rnaga Ha knacc,
Bbl 3aMeyvaeTe Mpo cebdA, 4YTO BOT ITU TPU METOAA NMPUAETCA M3MEHATb A KaXKAoi
HOBO# 0a3bl JaHHBIX, @ BOT ITU YEThIpe METOAA — INPU KaXX[OM MOAB/IEHUN HOBOTO
¢uHaHCcOBOro Tpe6GOBaHMA, TO 3TO MOXKET O3HAYaTh, YTO BMECTO OIHOTO K/acca nyy-
e uMeTh ABa. Tak KaXKAblif Knacc 6yfeT MMeTb CBOI0 TOYHO ONpee/IeHHYIO 30HY OT-
BETCTBEHHOCTU UM U3MEHATHCA TOMBKO B COOTBETCTBUM C U3MEHEHUAMM B 3TOM 30He.
He ncknio4eHo, 4TO 3TO BBIACHUTCA ANUILD NOCe 10O0aBTeHUA HECKONbKUX 6a3 JaHHbIX
n ¢uHaHCOBBIX TpeboBaHMit. [Ipu Kaxk1OM BbI3BAaHHOM HOBBIMMU YCTIOBUAMM U3Me-
HEHUM JOTDKEH U3MEHATbCA TONMbKO OMH Kiacc. Jlnsa npuBeieHUA KOla B MOPAAOK Crle-
AyeT onpefenv1Thb BCe, 4TO MOAUPULUMPYETCs MO AaHHO! KOHKPETHOI MpUYMHE, a 3aTeM
NpUMeHNTDb pedakTopuHT “VI3Bneyennue knacca” (c. 169).

Crpennba gpo6bio

“Crpenbba pobbio” MOmKOOHa pacXOAALIMMCS U3MEHEHUAM, HO MPEACTAB/AET CO-
60/ MX MPOTUBOMONOXKHOCTb. YHIOXaTb €€ MOXHO, KOTfia Npy BBINONHEHUM N106bIX
M3MEHEHU TMPUXOAUTCA BHOCUTb MHOXECTBO MeENKMX Moauéukauui B 6onbluoe
uncno knaccoB. Korfa u3MeHeHns pasbpocaHbl MOBCIOAY, UX TPYAHO UCKATb U MOXKHO
NPONYCTUTb BaXKHOE M3MEHEHMe.

B 3T0i1 CUTyauum crefyet CBeCTH BCe M3MeHEHUA B OIMH K/IAcC, UCNONb30OBAB pe-
¢daxtopunru “Ilepenoc Metopa” (c. 162) u “TlepeHoc nona” (c. 166). Ecnu nopxopsuie-
ro KaHAMJaTa Cpefiu UMEIOLIMXCA K/IacCOB HeT, CO3/laiiTe HOBbIN Knacc. YacTo MOXHO
npuMeHUTb pedakTopuHr “BeTpamuBanme knacca” (c. 174) M MOMeCTUTD Lie/bli MaKeT
METOMIOB B OAMH Kiacc. [Ipu 3TOM MosABUTCA OnpeeneHHOe KOMMYeCTBO PacXOAALIMX-
C MU3MEHEHWIA, HO Bbl JIETKO C HUMM CTIPaBUTEC.



I'pynnst ganHBIX

Pacxopsuimeca nsMeHeHNs UMEIOT MECTO NPU HATMYMM OHOTO K/acca, B KOTOPOM
BBIMO/IHAETCA MHOTO M3MEHEHMI PasHbIX THIOB, a “cTpenb6a Apobbl” — 3TO OAHO
M3MeHeHMe, 3aTparuBalolliee MHOTO K/IaccoB. B 06oux cyyasx »xenatensHo Jo6uTbca
TOrO, YTO6bI MeX/y PacCpOCTPaHEHHBIMU U3MEHEHUAMM U KIaccaMy ObIZIo B3aMMHO
OMHO3HAYHOE OTHOLIEHME,

3aBucTinsbie GyHKIMHU

CMbIcT 06DEKTOB B TOM, YTO OHM BMECTE C JAHHBIMU XPaHAT M NMPOLEAYPb WS UX
obpabotku. Knaccuyecknit npumep 3amaxa — MeTOJI, KOTOPbIi Go/blue MHTepeCyeTcs
He TE€M K/IaCCOM, B KOTOPOM OH Paclo/IaraeTcs, a HeKoTopbIM Apyrum. Yaute Bcero npen-
METOM 3aBUCTH ABJIAIOTCA AaHHbIe. Mbl MHOTO pa3 CTaKMBa/IUCh C METOJIOM, BBI3bIBa-
IOLLMM C MO/IIF0KMHBI METOJIOB JIOCTYTIA K IAHHBIM IPYTOro 06 BEKTA, YTOObI BBIYUCIUTD
HeKOTOpoe 3HayeHue. K cyacTpio, TeueHme 04eBUHO: METOJ C/IEAYET MePEHECTH B APYTOE
MecTo ¢ nomoubo pedrakropuHra “Ilepenoc metopa” (c. 162). MHoraa 3aBucThI0 cTpajia-
€T TONIbKO YaCTb METOJJa; B TAKOM C/Ty4ae CHayasia IpUMEHMTE K 3TOM YacTy pedakTOpuHT
“UsBneyenne metona” (c. 132), a yxe 3ateM pedaktopunr “Ilepenoc meropa” (c. 162).

KoHeuHo, He Bce cuTyalmMy Tak o4eBUAHBL. YacTo MeTo ucnonb3yeT GpyHKuuM He-
CKONIbKMX K/TaCCOB, TaK B KaKOM M3 HUX €ro C/iefiyeT MOMeCTUTb? MbI MCIIONb3yeM 3B-
PUCTHKY, 3aK/II0YAIOLYIOCA C OMpeJieIeHNM TOro, B KaKOM K/1acce HaxoaMTcs 6ornblue
BCETO JIJAHHDIX, Y MepeMellleHUM MEeTOMa K 3TMM JaHHBIM. DTOT IUar 3a4acTYI0 OKa3bl-
BaE€TCA NIerye, €CM UCMonb3oBaTh pedakTopuHr “Vi3pnedenune Metopa” (c. 132), 4Tobbi
pa3buTh METON Ha YacTH, KOTOpble GYNYT pasMeLieHbl B pa3HbIX MECTaX.

KoneuHo, MoryT 6bITb ClOXHBIE CXeMbl, Hapyllalolue 310 npasuno. Ha ym cpasy
NPUXOAAT NpoekTHble mwabnoupl “Crparerus” u “Busutep” [9]. Ewe opHuM npumepom
ABNAETCA NPOeKTHbINA WwabnoH “Camonenernposanue” [6]. C ero noMouwpio MOXHO 6o-
POTbCA C 3aMaX0OM pacXopAWMXcA u3MeHeHui. PyHIaMeHTaNIbHOE NPAKTUYECKOe TIPaBK-
/10 I7IACHT: TO, YTO M3MEHAETCA ONHOBPEMEHHO, /Ty4llie XPaHUTh B OfHOM MecTe. [laHHbIe
1 QYHKUMM, UCTIONB3YIOLLME ST JJaHHbIE, KaK MPaBMIIO, U3MEHSIOTCS BMECTE, HO ObIBAIOT
1 ucknodenus. CTaIkuBasAch ¢ HUMHM, Mbl NIEpeMEILaeM NMOBeeHNe TaK, YTOObI M3MeHe-
HUA OCYLIECTBAANUCH B OTHOM MecTe. IIpoexTHbie mabnonsr “Crparerus” u “Busntep”
MO3BO/IAIOT JIETKO M3MEHATD MOBEJleHME, IOTOMY YTO OHM U3ONMUPYIOT HeGObLIOE KO-
4eCTBO MOBEJIEHUs, KOTOPOE AOTKHO OBITh MEPEKPBITO, LIEHOM YBE/TMYEHUs KOCBEHHOCTH.

I'pynmnsl gaHHbBIX

HaHHbIe — KaK JI€TU: OHHU n06AT COUBATHCA B TECHDIE rpynmnbl. YacTo MOXXHO BUETD,
KaK OfHU U T€ XK€ TPU-YETbIpE 31EMEHTA AAHHDbIX BCTPEYAKTCA BO MHOXECTBE MECT:
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o/ B Nape K/IacCOB, MapaMeTpbl B HECKONIbKUX MeTofax. JlaHHbIE, BCTpeyaoLuecs
COBMECTHO, MMeET CMBIC/ MpeBpallaTh B OTAe/NbHbIN knacc. CHayana clefyeT HaiTH,
I/le TPYIbI AaHHBIX BCTPEYAKTCA B KayeCTBe NO/IEN, M, TPUMEHAA K HUM pedaKTOPUHT
“U3Bneyenne knacca” (c. 169), npeo6pa3oBaThb rpymnibl AaHHBIX B 06beKT. 3aTeM ceay-
€T 06paTUTb BHUMaHMe Ha CUTHATYPbl METOAIOB M PUMEHUTD pedakTOpuHT “BBeneHne
o6bekTa napametpa” (c. 312) unun “CoxpaHenue Bcero obbekta” (. 305) Ana cokpalle-
HuA ux o6beMa. HenmocpencTBeHHOM BHITOAOI OT 3TOTO ABMAITCA COKpallleH e MHOTUX
CIIMCKOB MapaMeTPOB U YINpollieH!e BbI30BOB MeToioB. He 6ecriokoiiTech 0 ToM, 4TO
HEKOTOpbIe I'PYINMbl AaHHBIX UCMIONB3YIOT NUILb YACTb MONeN HOBOro o6bekTa. 3aMe-
HMB HECKOJIbKO T1071€if HOBbIM O6EKTOM, Bbl OKa3bIBaeTeCh B BbIUTPBILLE.

Xopoiuas npoBepka 3ak/1K0YaeTCA B TOM, YTOOb! YAQTUTb ORHO U3 3HAYEH U JaHHbIX
M MOCMOTpETb, COXPAHAT /M NPU 3TOM CMBICT OCTa/bHble AaHHble. Ecnu HeT, To aTo
BepHbI MPU3HAK TOTO, YTO JaHHbIE NTyyllle 0O beAMHNTD B OAMH OOBEKT.

CokpallueHue CIIUCKOB MONei U MapaMeTpoB, HECOMHEHHO, YAa/IseT HEKOTOpbIE 3a-
Maxu, HO eC/N y Bac eCTb 06beKThbl, MOXKHO JOOMTbCA ¥ NPUIMYHBIX 3aMaxoB. MoxHo
TMOMCKATb 3aBUCTIMBble QYHKIMM C IOBEIEHUEM, KOTOPOE CTOUT NIEPEMECTUTD B HOBbIE
K/Iacchl, elie 10 TOro, Kak OHM CTaHYT MO/IE3HBIMU Y/IEHAMM POTPaMMBI.

OnepXMMOCTh NPUMMTHBAMM

BonbliMHCTBO MporpaMMHBIX Cpefi MMeeT iBe Pa3HOBUMAHOCTU AaHHbIX. Tunbl 3a-
nuceit MO3BONAKT CTPYKTYPUPOBATDb JlaHHble B 3HaYuMble rpynnbl. CTaHAAPTHHIMU
CTPOMTENbHBIMU 6/I0KaMU NIPU 3TOM CTY>KaT MPUMUTUBHbIE TUMbL. C 3anUCAMY BCeraa
CBsAI3aHbl ONpe/ie/ieHHble HaK/MaJHble PacXo/bl. 3aMMUCU MOTYT NPEACTaBAATb TA6NMILBI B
6a3ax JaHHBIX, HO MX CO3[laHME MOXKET 0Ka3aThCA HEYNOOHDIM, €C/TM OHU HY>KHbI TMLIDb
B Mape C1yyaes.

OnHo M3 LeHHBIX CBOMCTB OOBEKTOB 3aK/MIOYAETCA B TOM, YTO OHM 3aTylleBbIBa-
FOT /M BOOOILle CTUPAIOT TPaHUILY MEXAY NPUMUTUBHBIMU U GONbLIMMU KIaCCaMMU.
HeTtpyaHo HanucaTh MaeHbKMe KNacchl, HEOTINYUMbIE OT BCTPOEHHBIX TUIIOB A3bIKA.
B Java ecTb npMMMUTUBBI /1A YMCeN, HO CTPOKM M [aThl, KOTOpble BO MHOTMX [APYTMX
cpefiax ABNATCA MPUMUTUBAMMU, 3[€Ch NPEACTABAAIOT COO0M KIAacChl.

Te, kT0o 3aHMMaeTcs 06'b€KTaMM HelaBHO, OOBIYHO He MI0OAT UCIONb30BATh Ma/leHb-
Kue 06'beKThbl AN Ma/leHbKMX 33/1a4, TaKMe KaK, HAPUMeP, IeHeXHble KNacchl, 06beau-
HAIOLME YUCTIEHHOE 3HaYeH e U BaJIIOTY, ANANa30Hbl C BEPXHEN M HUOKHEH IPaHULIaAMU
MM CrelMaIM3MpPOBaHHbIe CTPOKM Hanofo6ue TeneOHHbIX HOMEPOB MU MOYTOBBIX
MHZeKcoB. BbibpaTbcsi B MUp 06beKTOB MoMoraeT peakTOpUHT “3aMeHa 3HauyeHMA
AaHHBIX 06BbekTOM” (C. 194), MPUMEHEHHBIN K OTAENbHbIM 3HAYEHUAM JaHHbIX. Ecnu
3HayeHMe JaHHOTO MpeACTaBseT co6oil KO TUMA, BOCHO/Nb3YiTeCh peakTOPMHIOM



UHcTpykuumu SWITCH

“3ameHa koga Tuna knaccoM” (c. 236), ecnu 3TO 3HAYeHME He BAUSIET Ha MOBENECHUE.
Ecnu y Bac uMeloTcs yCTIOBHbIE MHCTPYKLIMH, 3aBUCAILME OT KOJA TUMNA, TO CaMoe BpeMs
npubernyTh Kk pedakTopunry “3ameHa koga TMna nogknaccamu” (c. 241) unm “3ameHa
KoJa TUIa cocTossiHueM/cTparerneir (c. 245).

[Ipu HanuuuM rpymnnbl moseif, KOTOpble JOMKHBI paboTaTh COBMECTHO, MpUMe-
HAalTe pedakTopuHr “Vssneyenune kmacca” (c. 169). [Ipu HanuuuM NpUMUTHBOB B
CNIMCKaxX NapaMeTpOB BOCMONb3YiTech pedakTopuHroM “Beefienne o6pekta napaMe-
tpa” (c. 312). Ecnu ke obHapyxaTca MaccuBbl, MonpobyiiTe pepakTopuHr “3aMeHa
MaccuBa o6bekToM” (c. 204).

UncTpykuun switch

OnHuM U3 Hanbornee 04YeBUAHBIX MPU3HAKOB OODBEKTHO-OPMEHTUPOBAHHOIO KOAa
ABNAETCA OTHOCUTENIbHAA HEMHOrOYMCIIEHHOCTb MHCTPYKLMI switch (unu case).
OcHoBHas npob6neMa, CBA3aHHaA C MpUMEHEHUEM Switch, Mo cyTy npeacTapnser co-
60it npobnemy ay6nuposanuaA. YacTo ogHa 1 Ta ke MHCTPYKLMA Swit ch oka3biBaeTcs
pa3bpocaHHOM MO pa3HbIM MecTaM nporpaMmbl. [Ipu go6aBneHuU B Hee HOBOTO Bapu-
aHTa MPUXOAUTCA UCKAThb BCE 3T UHCTPYKUMM switch u uaMeHsaTb ux. O6bekTHO-
OpMEHTMPOBAHHAA KOHLENIMA NonuMMopdu3Ma MpeAoCcTaBIsAeT 3M€TaHTHbIN Cocob
CIpaBUTbCA € ITON NMpOOIEMOIA.

B 6onbiunHCcTBE Cnyyaes, 3ameTB 6710k switch, cnepyer mogymatb 06 UCIONb-
30BaHMU nonuMop¢u3Ma. 3ajaya 3aK/m04YaeTCA B TOM, YTOOb! BHIACHUTD, Ii€ AO/KEH
npuMeHATbcA nonuMopdusM. Yacto uHCTpykumua switch paboraer ¢ kogamu TH-
TOB, NepekoYas NoBefeHMe A1A pasHbIX TMIIOB. [Ipy 3TOM HeobxommMM MeTOx UNU
K/Iacc, XpaHsAIMit 3HaYeHMe Koaa Tuna. Bocnonbayittech pedakropunrom “Vssneve-
Hue MeTtofia” (c. 132) pniA BblfeneHUa MHCTPYKUMM switch, a 3ateM pepakTOpUHrom
“IlepeHoc Metoma” (c. 162) nns ee BCTaBKM B Knacc, rae Tpebyerca nonumopdusam.
B 3TOT MOMEHT BbI JOMXKHBI PEIIUTD, Y€M UMEHHO BOCIIONb30BaTbCsA — pedpaKTOPUH-
roM “3aMeHa kopa tTuma nogknaccamu” (c. 241) nnmn pedakropuHrom “3aMeHa kopa
™A cocTosiHMeM/cTparterneit (c. 245). Paso6paBiinch B CTPyKType HacnesoBaHu,
MOXXHO NpUMeHUTb pedakTOpMHr “3aMeHa YCNOBHOM MHCTPYKUMM NOAMMOpPu3-
MoM” (c. 271).

Ecnu mMeeTca Manoe KOMMYECTBO BAPMAHTOB MHCTPYKLMM Switch, okasbiBalo-
IIMX BIMAHME HA OAMH METO[, M He MpEeAlo/araeTca MX u3MeHeHNe, TO pUMeHeHne
nonuMopdu3Ma oKasbIBaeTCA UMUIIHUM. B TakoM cydae XopoluM BbI6OpOM MOXeT
6b1Tb pedpakTopuHT “3ameHa mapamerpa aBHbIMM MeTofamu” (c. 302). Ecnu ogHuM u3
BAPUAHTOB ABJIAETCA HY/NEBOW, MOJYMAiiTe O NpUMeHeHMM pedakTopuHra “Beenenne
HyneBoro o6bekra” (c. 276).
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ITapannenbHble MvepapXuy HACTEROBAHUA

[TapannenbHble vepapxuu Hac/nefOBaHUA B JeHCTBUTEIBHOCTU MPEACTABAAIT CO-
60it YacTHbIN cy4ait cTpenbOpl Apobbio. B 3TOM cryyae BcAkMil pas, KOria Bbl co3fiae-
Te MOAK/IACC ORHOTO U3 K/TaCCOB, BaM NPUXOAUTCA CO3/IaBaTh €llle U MOAKAACC APYroro
K/1acca. ITOT 3aMax MOXHO Pacro3HaTh 110 TOMY, YTO NPedUKChl UMEH K/IAacCOB B JIBYX
PasHBbIX MePAPXMAX K/TACCOB OKa3bIBAKTCA OJMHAKOBBIMM.

O61wana cTpaterus ycTpaHeHUst AyO/MMpOBaHUA COCTOMT B TOM, YTOOBI 3aCTaBUTD
3K3eMIIAPbI OHON UEPAPXUM CCHIIATbCA Ha 9K3eMNUIApbI Apyroit. C noMoupio pedak-
Topunros “Ilepenoc Metona” (c. 162) u “Ilepenoc nona” (c. 166) MOXKHO yCTPaHUTD
M3/TULIHIOI UePapXMIO.

JleHuBBIN K1acc

ConpoBoxjeHue M NMOHUMAHME KAKJAOrO CO3[aBaeMOro Kjacca B/leyeT omnpefie-
NeHHble 3arparbl. Kiacc, cyllecTBOBaHMe KOTOPOTrO He OKYTIAeTCs BBINO/HAEMbIMU
M QyHKUMAMY, NO/DKeH ObITb TUKBUAMPOBaAH. YacTo 3TO K/1ace, CO3faHUe KOTOPOro
6b1/10 ONpaBAaHHBIM B CBOE BPeMs, HO YMEHbIUMBILMACA B pe3ynbTrarte pedakTOpPUHTa.
3To MOXeT 6bITb K/1acc, AOOABEHHBIN /1S ITAHUPOBaBLIeHca MoauduKaLuu, HO KO-
TOpas TakK M He 6blna ocyuiecTBieHa. B mo6om cnyyae cneayer aaTh Knaccy BO3MOX-
HOCTb yMepeTb € 4eCTb10. EC/iu y Bac eCTb NoaK/1acchl ¢ HEAOCTATOYHON PYHKIMOHAIB-
HOCTbI0, nonpo6yiite npuMeHnTb pedakropunr “CpeprbiBanune nepapxumu’ (c. 360).
KoMnoHeHTbI, ABNAIOLIMECS TIPAKTUYECKM 6ECTIONE3HBIMU, JJODKHBI ObITh MOABEPrHY-
Th pedakTopuHry “BeTpanBanme knacca” (c. 174).

Teopernyeckas o6uHOCTD

Bpaitan ®yt (Brian Foote) mpemnoxun HasBaHMe “TeopeTMdecKas OOGIIHOCTD”
(speculative generality) nna 3anaxa, kK KOTOPOMY Mbl O4€Hb YyBCTBUTeNbHBI. OH BO3-
HUKAeT, KOTla FOBOPAT O TOM, 4To B OyfyllieM, HaBepHOe, MOTpe6yeTcss BO3MOXHOCTD
AeNaTh TO UM UHOE, U XOTAT 0becrneynTb HAbOp MeXaHU3MOB 1 pabOThI C BELIaMH,
KOTOpble MOKa YTO He HyXHbl. [lonyyalouiytocs B pe3ynbTate NporpamMMy TpyzHee no-
HMMaTb U CONPOBOXAATb. ECn 6bI Bce 3TM MeXaHM3Mbl UCMIOB30BATUCD, UX HATMuME
6b1710 6b1 ONpaBAAHHBIM, @ 6€3 3TOr0 OHM TO/ILKO MELIAKOT, TAK YTO /yYllle OT HUX U3-
6aBUTbCA.

Ecnu y Bac ectb abcTpakTHblE KMacchl, He MPUHOCALIME OONBIION MOMb3bI, U3-
6aBnsAiiTeCh OT HUX MyTeM mpuMeHeHus pedakTopuHra “CBepTbiBaHMe Mepapxum’
(c. 360). ManuuHee fienermpoBaHue MOXHO YCTPAaHUTh C NMOMOLIbK pedaKTOpUHTa



Ilenouyku coobueHUR

“BcrpanBanue knacca” (c. 174). Mertogpl ¢ HeMCNonb3yeMpIMM NapaMeTpaMu HO/KHBI
ObITb TOABEPTHY Thl peakTOpUHTy “Yaanenue napamerpa’ (c. 294). MeTofibl co cTpaH-
HbIMM a6CTPAaKTHBIMY MMEHaMM HeoOXOIMMO BEPHY Th Ha 3eMJTIO TyTeM pedaKTOopuHra
“IlepenMeHoBanmMe MeTozia” (c. 290).

Teopetnyeckas O6GUHOCTD MOXKeT HAOGMIAATbCA, KOTJa €JUHCTBEHHBIMM IIO/b-
30BaTe/IAMM METOJA MU K/Iacca ABAITCA TeCTOBble MpuMepbl. Haitna Takoit MeTon
WIN KJTacc, yAa/lUTe ero M TeCTOBBIA NpUMep, ero nposepstowmin. Ecniu ans tecrooro
NpUMepa MMeeTCs BCIIOMOTaTeIbHbIA METOJ MU K/TacC, OCYLECTB/IALINIA pa3yMHble
byHKUMM, ero, KOHEYHO, C/IelyeT OCTaBUTD.

BpemenHoe none

VHorpa BbIACHAETCA, YTO B HEKOTOPOM 00bekTe aTpUOYT YCTaHAB/IMBAETCA TOMbKO
B OIIpefie/IeHHbIX 0OCTOATeNbCTBAX. TaKoM KOJ TPYAeH AN MOHMMaHUA, TOCKO/BKY Bbl
OXKMJaeTe, YTO OOBEKTY HY)KHBI BCe €ro nepeMeHHble. MOXKHO ¢/IoMaTb FO/IOBY, MbITa-
ICb TIOHATD, /I Yer0o HY)XHa HEKOTOpas NepeMeHHas, el HaiTH, rlje OHa UCIIONb3y-
€TCA, HUKAK He YAaeTCA.

C noMmoupio pedakropunra “Vasneyenue kmacca” (c. 169) cospaitTe npuioT Ans
GeIHbIX OCUPOTEBIUMX IepeMeHHbIX. [IoMecTUTe B Hero Becb KOJ, pabOTaroLIMil C
HuMM. BO3MOXXHO, BaM yaacTCA yAaNUTD YCIOBHBIA KOJ C MOMOLIbIO peaKTOpUHra
“BBenenue Hyneoro obbekTa” (c. 276) AN CO3AaHUA ATbTEPHATUBHOTO KOMIIOHEHTA
[ Cly4as, KOrja nepeMeHHble ABMATCA HEKOPPEKTHBIMM.

O6bIYHO BpeMeHHble MOMA BO3HMKAIOT, KOTa C/IOKHOMY anroputMmy Tpebyercs
HECKO/IbKO MepeMeHHbIX. [IporpaMMmCT, KOTOPBIN peann3oBbIBa/ a/ITOPUTM, He 3aX0-
Te/ nepecbUIaTh 6ONbILONA CIIMCOK NMapaMeTpoB (Aa U KTO 6bl 3ax0Ten?), NO3TOMY OH
pa3MecTun ux B monAx. Ho nons koppeKkTHbI TOMbKO BO BpeMsA paboOThl airopuTMa; B
APYTMX KOHTEKCTAX OHY /UILb BBOJAT B 3a01y>K/ieHue. B TakoM cydae MOXXHO puMe-
HUTb pedakTopuHr “Vi3Bnedyenne knacca” (c. 169) k nepeMeHHBIM U METOJAM, B KOTO-
pbIX TpebytoTcs aTu nons. HoBblit 06bekT ABNAeTCcA 06bEKTOM MeTOAIA [6].

Ilenouku cooOuennin

Lenoukyu coo6LieHMit BOSHMKAIOT, KOTA K/IMEHT 3aNpalllMBaeT y OHOro o6bekra
IpYroi, y Toro KJIMeHT, B CBOIO OYepe/ib, 3aMpalliMBaeT ellle OfMH 0ObeKT, y KOTOporo
3aMpanIMBaeTCs elie OAMH. .. M T. . ITO MOXET BHIITIALETb KaK JUIMHHbINA PAJ METOIOB
Tina getThis uam kak nocnenoBaTeIbHOCTb BpEMEHHBIX NepeMeHHbIX. Takue nocie-
JOBaTeNbHOCTU BbI3OBOB O3HAYAIOT, YTO K/IMEHT CBA3aH C HaBUTallMel NO CTPYKType
KnaccoB. JIio6ble USMEHEHUA NPOMEXYTOYHBIX CBA3EH NMPUBOAAT K HEOOXOAMMOCTH
MoAMbUKALIMM K/TUEHTA.



I'naba3 3anax B Kojae

3nech MOXXHO MpuMeHUTD pedpakTopuHr “CokpbiTue fnenernpoBanus’ (c. 176), mpu-
YeM ero MO>KHO MCIO/b30BaTb B pa3/IMYHBbIX MeCTaxX LieNOYKu. B npuHumme MoxHo
BBITMIOJIHUTD €ro [/ Ka)XXA0ro o6beKTa LeNoYKM, HO 3TO YacTO MpeBpalaeT KaKAbli
MPOMEXYTOYHBIN 06'bEKT B NOCPEAHMKA. 3a4aCTyI0 TyqlIeil abTepHaTUBON OKa3blBa-
eTCsA BbIACHEHMe, J/I Yero UCMo/Nb3yeTcst KOHeuHblil 06bekT. [locMoTpuTe, Henb3s nu
¢ noMolublo pedakropuHra “Uspneyenne Metona” (c. 132) B3ATh UCTIONB3YIOLLYIO €T0
4acTb KOJa 1 ¢ nomollblo pedpakropunra “IlepeHoc Metona” (c. 162) cMecTUTD ero BHU3
1o tenoyke. Ecim HeCKONMbKO KMEHTOB OJHOrO M3 O6BEKTOB LIEMOYKM XOTAT NPOHATH
OCTa/IbHYI0 YacTb MyTH, A06ABbTE [/1S1 3TOrO COOTBETCTBYIOLIMI METON,

HexoTopble nporpaMMMCTbl PacCMaTpUBAIOT /M06OYI0 L1eNOYKY BbI30OBOB METOLOB
KaK HeuTo Y>KacHoe. ABTOPbI Xe OTHOCATCSA K 3TOMY SIB/IEHMIO CO CIIOKOHOM B3BeLI€H-
Ho¥t yMepeHHOCTbI0. [1o KkpajtHel Mepe, B JaHHOM clydae.

Hocpeanuk

OnHolt M3 OCHOBHBIX XapaKTEPUCTUK OO'bEKTOB ABNAETCA MHKATNCYIALMA — COKPBI-
THe BHYTPEHHUX [€TajIell peanu3anyy OT BHELIHero Mupa. VIHKancynsumum 4acto co-
MyTCTBYeT Aenerupopanue. Hanpumep, Bbl JOroBapuBaeTech C AUPEKTOPOM O BCTpPEYe.
OH penerupyet 310 cooblieHne cBOEMY KaleHAaplo M faeT BaM oTBeT. Bce xopowo u
npaBunbHO. COBEpLIEHHO He BA)KHO, UCIIOIb3YeT 1M AUPEKTOP €XKeAHEBHUK, 3/1eKTPOH-
HOe YCTPOWMCTBO M/IM CBOEro CeKpeTaps, YTOObl BECTM paclMcaHMe NUYHBIX BCTpeu.

OnHako Takoii MOAXO0/ MOXKET 3aBeCTH CIMIIKOM Aaneko. Hanpumep, Mbl npocmart-
puBaeM MHTepdeitc Knacca U 06HapyXMBaeM, YTO MONIOBMHA METOZIOB [ieflerupyeT 06-
paboTKy mApyroMy Kiaccy. B TakoM cnydae Hy)KHO BOCIO/Ib30BaTbCA pedakTOPUHIoM
“Ynanenue nmocpeguuka” (c. 179) u o6wmaTbcs ¢ 06b€KTOM, KOTOPbINA JEACTBUTENIBHO
3HAET, YTO MPOMCXOAUT. [Ipu HaMMUMM HECKONBKMX METONOB, KOTOPbIE He BBINO/HAOT
6o0nbL10/t 06beM paboT, X MOXKHO MOMECTUTD B BbI3bIBAIOLIMIA METOJ, C IOMOLIbIO pe-
¢daxropunra “BerpanBanue Metopa” (c. 139). IIpu Hanuunm NONONHUTENBHOTO MOBeE-
[ieHUA C MOMOILbI0 pedakTOpUHra “3aMeHa fienerMpoBaHUA HacnegoBaHueM’ (c. 371)
MOXXHO Mpeo6pasoBaTh MOCPENHUK B MOAK/IACC peabHOro 06'bekTa. ITO NO3BO/IUT BaM
pacuMpuTh NMoBefieHMeE, He Npuberas Ko BCeMy STOMY Aie/IerMpOBaHMIO.

HeymecTHas 6mu3octhb

BpemeHaMM K/IaCCbl OKa3blBalOTCA B C/IMIIKOM MHTUMHbIX OTHOWECHUAX M 4aljle,
Y€M 3TO CNIEAYET, NOrpy>KarwTCA B 3aKpbITbl€ YaCTU OAUH APYIroro. Mbl1 He XaHXH, Korzga
3TO KacaeTcs /I0jJieN, HO CUMTAEM, YTO KAcChl LO/KHDI CNeloBaTh CTpOrMM NypuTaH-
CKMM NpaBU/1aM.



HenonHbiit 6M61MOTEYHBIN KAACC

YpesMepHO MHTMMHMYAIOIUIME KIACChl HYXXHO pasfeNaTh TaK ke, Kak B IpexHHe
BpeMeHa 3TO [ie/Ia/iu ¢ MONoAbIMU Bo6neHHbIMU. C noMolbio pedaktopunros “Ile-
peHoc Metopa” (c. 162) u “IlepeHoc nona” (c. 166) Heo6xoQMMO pasaeNnuTb YaCTH KO,
YTO6bI YMEHbIUIUTb UX 611M30CThb. [TocMOTpUTE, Henb3st u MpuberHyTh K pepakTOpUHTY
“3aMeHa IByHanpaB/leHHOW CBA3YM ofiHOHanpaBieHHon™ (c. 219). Ecnu y knaccos ecTb
obLiMe MHTepechbl, BOCMONb3yiTech pedakTopuHrom “UseneueHue knacca” (c. 169),
YTOObI ITOMECTUTD OOLIYIO A€ATENLHOCTb B 6€3011aCHOE MECTO U PEBPATUTD UX B 106-
ponopsAgoYHble Knacchl. MOXXHO Tak)ke MPUMEHUTb pedakTOpuHT “3aMeHa Hacneao-
BaHUA AenerupoBaHueM” (c. 369), MO3BOMUB APYroMy K/Iaccy BBICTYMaTb B KayecTBe
NPOMEXXYTOYHOTO 3BEHa.

HacnepoBaHue 3ayacTyio NpuBOAMT K ypesmepHoit 6nusoctu. Ilogknacchl Beerna
3HAIOT O CBOMX POAUTENAX 6ONblile, YeM NMOCTEAHUM XoTenoch 6bl. Eciu npuuino Bpems
NOKUHYTb POLUTENbCKUI IOM, TpUMeHNTE peaKTOPUHT “3aMeHa Hac/eOBaHUA Aene-
rupoBaHueM’ (c. 369).

AanepnaTanme K/IaccChl € pa3HBIMHU nnTep(bei'{caMM

[Tpumenure pepaktopunr “IlepeumerHoBanmne MeToma” (c. 290) ko BCeM MeTOaM,
BBIMOMHSAIOLMUM OfHU U Te e AeHCTBUSA, HO UMEIOLUIMM pa3Hble CUrHaTyphl. OfHako
YaCTO 3TOrO OKa3bIBAETCA HEAOCTATOYHO. B TakMX clyvasx Kiacchl feNaloT Bee elle
HepocTtatouHo. Iponomxaitte npuMeHaTh pedakTopunr “Ilepenoc Merona” (c. 162)
JVIA TlepeMellleH!s MOBefeHUs B K/IAacChl, TOKA MPOTOKO/MbI He CTAaHYT OAMHAKOBbI-
mu. Ecnu ans atoro npuaeTcs BbIMOMHUTD U3GBITOYHOE NepeMellieHue KOZia, MOXHO
nonpo6oBaTb KOMIIEHCUPOBATb 3TO NMPUMEHEHMEM pedaKkTopuHra “V3Bneyenue cy-
nepknacca” (c. 352).

Henonubiit 6MOMMOTEYHBIN KTaCC

Lenb npuMeHeHUA 06BEKTOB 3a4aCTYIO MOACHAETCA Kak MOBTOPHOE UCIIONb30OBa-
HMe Koja. Mbl cuuTaeM, 4TO BaXKHOCTb 3TOTO ACIEKTA CU/TbHO NepeoLeHnBaeTcs (HaM
[OCTATOYHO MPOCTO Ucnonb3oBauusa). Ho He 6yneM oTpuuath, 4To MporpaMMMUpoBa-
HMEe BO MHOTOM OCHOBBIBA€TCA Ha MPUMEHEHUM OUOMIMOTEYHDBIX Knaccos, 6narogaps
KOTOPbIM HUKTO He CMOXET YTBEP>K/JaTb, YTO Mbl 3a0bI/IM, KaK pabOTAIOT aITOPUTMBI,
CKaXXeM, COPTUPOBKH.

PaspaboTumku 6M61MOTEUHBIX KNacCOB He BCEBEAYLUM, M MX Heb3A 3a 3TO OCY-
)KIaTb; B KOHLIE KOHLIOB, 3a4aCTYIO NPOEKT CTAHOBUTCA MOHATHBIM NUIUb TOTAA, KOT-
fia OH MOYTH TOTOB, TAaK YTO Nepej paspaborynkamu 6M6MOTEK AEHCTBUTENBHO CTO-
UT Hejlerkas 3ajaya. bega B TOM, Y4TO YacTO CYMTAeTCs AYPHBIM TOHOM (M OOBIYHO



naBa3 3amnax B kofge

OKa3bIBAETCA HEBO3MOXKHDBIM) MOAUDULUMPOBAT 6MOIMOTEUHBINA K/ACC, YTOOBI OH BbI-
TIOJIHAN KaKMe-TO >Ke/aTe/ibHble HaM [eCTBUA. ITO O3HAYAET, YTO UCTIBITAHHAS TAKTH -
Ka Bpoge pedaxtopunra “Ilepenoc Metoaa” (c. 162) okasbiBaeTcs 6ecrionie3HOM.

¥ Hac ecTb napa creLanu3upoOBaHHBIX MHCTPYMEHTOB /ISt BBITIOTIHEHUs 3TOM pa-
60tb1. Ecnu B 6M6110TeyHbIN K/1acc Hajo BK/IIOYUTD BCETO UL NTapy HOBBIX METO/OB,
ucnonb3yite pedakropunr “Beenenue BHewHero Meroga” (c. 181). Ecau pononuu-
Te/lbHasA QYHKLMOHANbHOCTb AOCTATOYHO BE/IMKA, HeOOXOAMMO NPUMEHUTD pedakTo-
puHT “BBeneHue nokanpHoro pacwmpenusa” (c. 183).

Knaccpl maHHBIX

Takne Kknaccobl cofiep>kar 1o, MeToAbl A7 NONy4YeHUs U YCTaHOBKM 3HAYeHU M ITUX
noneit u Huyero 6onpie. Takue Knaccbl — MOMYanAuBble XPaHMIMLIA AAHHBIX, KOTO-
PbIMU ApYTHe K1acChl HaBePHAKA MaHUMYIMPYIOT U3/IULIHe o6cToATenbHO. Ha paHHux
3Tanax B 3TUX K/accax MOTryT ObiTb OTKpPbITbIE MOJIfl, ¥ TOTAa HEOOXOAMMO HeMe[/IeH-
HO, MTOKa X HUKTO He OOHApY>XXu/, NpUMeHUTb pedakTopuHr “VIHKancynsums nons”
(c. 224). TIpn Hanuumyu nonei KONNEKLUMHA TPOBEpbTe, MHKANCYAMPOBAHbl 1M OHU
AOMXHBIM 06pa3oM, U eCu HeT, TO NpuMeHuTe pedakTOpuHr “VIHKancynsums xon-
nekuun” (c. 226). Pedakropunr “Cokpbite Metoaa” (c. 320) nmpuMeHsieTcss KO BceM
TNO/AM, 3HaUYeHNe KOTOPbIX He JO/KHO U3MEHATbCA.

[TocMoTpuTe, KaK MeTOfibl JOCTYNA K MOMAM UCMONb3YIOTCA APYTUMM KIaCCaMU.
[Tonpo6yiite ncnonbsoBatb pedakroputr “IlepeHoc Metona” (c. 162) ans nepeMetue-
HMA TNOBeJleHUsA B K/1acc laHHbIX. Ecin MeTop He yaaeTcs nepeMecTUTh LieNTUKOM, BOC-
nonb3yittech pedaktropurrom “Vspnedenne metopga” (c. 132), 4To6bl co3aaTh MeTOf,
KOTOPbI/ MOXXHO mepeMecTuTb. Jepe3 HEKOTOpOe BpeMs MOXKHO HayaTb NPUMEHATD
pedakropunr “CokpbiTve Metoaa” (c. 320) K MeTOaM MOMY4YeHUA U YCTAHOBKM 3Have-
HUNA Monen.

Knaccpl naHHbIX MO06HBI AeTAM. B KayecTBe Haya/lbHOM TOYKM OHU FOAATCA, HO
4TO6bI Y4acTBOBATh B paboTe B Ka4eCTBe B3pOC/IbIX O6bEKTOB, OHYU JO/KHBI IPUHATD
Ha ce6s onpefieNIeHHYI0 OTBETCTBEHHOCTD.

Orkas oT HacmeacTBa

Hom(naccaM NMONara€Tca Hac1eaoBaTb METOAbI U NAHHbBIE CBOUX poumeneﬁ Ho uto
AenaTb, €C/IX 3TO HAC/IEACTBO UM HE HPABUTCA UJIN HE Tpe6yeTcx? n IMO/TYy4YHUB BCE€ 3TU
Aapbl, OHU NO/1b3YIOTCA TO/IDKO MasoM UX YacThIo.



KoMMenTapun

O6bIYHO 3TO O3HayaeT HeNMpaBUIbHO MpPOAYMaHHyl0 Mepapxuio. Heobxommmo
co3aTh HOBbIM (“OpaTckmit”) K/IacC Ha OZHOM YPOBHE C MOTOMKOM M MCMO/Ib30BaTh
pedaktopunrn “Onyckanue Metopa” (c. 345) u “Onyckanue nona” (c. 346), uTo6bI
BBIHECTH B HEro Bce HeMCIoMb3yeMble MeTofibl. Briarogaps aTomy B cymepkacce 6yaet
COflep>KaTbCsi TOMBKO Ta QyHKUMOHANIBHOCTD, KOTOpas MCHO/b3yeTcA. JacTo Bbl MOXe-
Te BCTPETUTD COBET JIe/IaTh BCE CYNePKIacChl a6CTPaKTHBIMM.

Mb1 He GyneM coBeTOBaTb TaKue KPAaHOCTH; KAK MUHUMYM ITOT COBET TFOAMTCA
He Bcerga. Mpl NOCTOAHHO 06paiaeMcsi K CO3JAHMIO MOMK/IACCOB Ui MOBTOPHOTO
MCMO/b30BaHMA YACTH (PYHKLMI M CUMTAEM 3TO COBEPLIEHHO HOPMAJIbHbIM CTH/IEM
nporpammupoBanus. He6onbiuoit 3anax 06bIYHO OCTaeTCs, HO He TaKOi YK CU/IbHBIMA.
IT03TOMY Mbl TOBOPMM, YTO €C/IU HE MPUHATOE HACIE[ICTBO BbI3bIBAaeT KaKue-TO MpPoO-
6n1eMbl, ciefyiTe TpaguLMOHHOMY coBeTy. Ho He cellyeT myMaTb, 4TO TaK Hafio IeNaTh
BCerfa. B eBATH c/iyyasx U3 AeCATH 3amax CIMLIKOM c/1abblit, 4TO6bI Tpe6OBanoCh -
6011 LIeHO OT Hero n3baBUTbHCA.

3anax OTBeprHyTOro HacjeAcTBa CTAHOBUTCA CH/IbHEE, €C/IN MOAK/IACC MOBTOPHO
ucnonb3yeT GYHKLUMM CynepKIacca, HO He Xe/aeT MOfEePXX1BaTh ero uHTepdeic. Mot
He BO3pakaeM NPOTUB OTKa3a OT peann3alinii, HO OTKa3 OT MHTepdelica Hac BO3MYILa-
eT. B 3ToM cryuae He BO3UTECH C MepapXMelt; ee Ty4lile pa3pyLINTh C OMOILbI0 pedak-
TopuHra “3aMeHa HaclenoBaHus Aenerupoauem” (c. 371).

KommenTapun

He BonHyTeCh, MBI He CTaHEM YTBEPX/ATb, YTO MUCAThb KOMMEHTApMU He HYXHO.
B Haweit OGOHATENbHOM aHAIOrMM KOMMEHTapuyM M3JIAIOT He JYPHOIA, a BOBCe aXxe
NPUATHDIN 3anax. Mbl yoMsAHY/IM KOMMEHTApUM OTOMY, YTO YACTO OHM UTPAIOT POJIb
1e300paHTa. YAMBUTENbHO YaCTO BCTPEYAETCA KOJ C OOMIbHBIMM KOMMEHTapUAMM,
KOTOpbIE MOABMINCDH B HEM JIMILB [IOTOMY, YTO KOJ T/IOXOiA.

KOoMMeHTapuu NpuBOAAT HAC K IJIOXOMY KOAY, M3/Ial0LiieMy BCEBO3MOXHBIE Ayp-
Hbl€ 3aMaxy, O KOTOPbIX Mbl MIUCAU B ITON [aBe. [lepBbIM AeNCTBUEM JOIKHO GbITH
ylaneHue 9TUX 3aaxoB ¢ MOMOILbIo pedakTopuHra. Ilocsie 3TOro KOMMEHTapum YacTo
OKasbIBAIOTCs HEHY>KHBIMM.

Ecnu ans o6bsAcHeHUs OeicTBUMI 6/10Ka Kofla HY)XKeH KOMMEHTApmif, nonpobyiite
npuMeHnTh pedaktopunr “Vssneyenne metoma” (c. 132). Ecnn MeTon yxe BblA€eNeH,
HO KOMMEHTapUi J/1s1 OOBACHEHUS €ro JIEACTBMUIA OCTaeTCA HeOOXOMMMBIM, BOCNO/Nb-
ayitrecn pedpakropunrom “Ilepenmenosanue metona” (c. 290). A ecnu Tpebyercs usno-
XMTb HEKOTOpbIE [IPaBMIIA, KacawwLmecs HeoOX0AMMOro COCTOSHMSA CUCTEMBI, TIpUMe-
HuTe pedakTopuHr “Beenenne yreepxaenna” (c. 284).



I'naBa 3 3anax B kome

<, Ilouyscmeosas Heobxo0umocmv Hanucamp Kommenmaput, nonpobytime cHa-
—°)=  uana usmenumv cmpyxmypy xo0a max, 4mo6bot n1106bie KOMMEHMAPUU CMANY

HEHYHHBIMU.

KoMMeHTapuu mosnesHbl, KOrja Bbl He 3HaeTe, YTO JenaTb. [loMumo onmcanus
NPOUCXOAALLIETO, KOMMEHTAPUM MOTYT OTMEYATh Te MECTa, B KOTOPbIX Bbl He yBepe-
Hbl. KOMMeHTapuu — Xxopolee MeCTO MOACHUTD, HO%eMy Bbl NOCTYNAETE MMEHHO TaK.
ra uHPOpMaLMsA IPUTORUTCA TeM, KTO OyzieT paboTaTh C BallMM KOLIOM B 6yAylieM.



I'naBa 4

Co3maHue TeCTOB

Ba>xHBIM IpeBapUTeIbHBIM YC/IOBUEM MPOBeieHNA pedaKTOpUHra AB/NAETCA Ha-
NMYMe HafleXKHBIX TecTOB. JlaXke eciM BaM IOBE3/I0 M Y BaC €CTb CPeACTBO, aBTOMaTH-
3upymoliee pedakTOpuHT, 6€3 TeCTOB Bce paBHO He 060iTUCD. Ellle HE CKOpO HacTynuT
BpeMsi, KOT/la BCEeBO3MOXXHbIE MeTONIbI peakTOPUHIra OYAYT BBINONHATBCSA aBTOMATH -
4eCKM, € IOMOLLbIO CNELMaNbHOIO MHCTPYMEHTapuA.

51 He CYUMTaIO 3TO Cepbe3HbIM HEIOCTATKOM. Moii ONBIT MOKAa3bIBAET, YTO XOpOLIME
TECTbl 3HAYMUTEIBHO YBEIMYMBAIOT CKOPOCTb NPOrPaMMMPOBAHMA, IaXKe €C/TU OHO He
CBA3aHO ¢ pedakTOPMHIOM. ITO OKa3anoCh CIOPNPU3OM JUIA MEHA U MPOTUBOPEUMUT
MHTYMLMM MHOTMX MpPOTPaMMMCTOB, MIO3TOMY CTOMT pa3obpaTbcs, MOYEMY 3TO TaK.

Ba)xHOCTb caMOTeCTHpPyeMOTO KOJIa

Ecny BbIACHNTD, Ha YTO B OCHOBHOM YXOAMT BpeMs OO/bILIMHCTBA NPOrPaMMMUCTOB,
TO OKaX€eTCs, YTO HAMMCAHME KOJla B AECTBUTE/IBHOCTH 3aHMMAET MILb HeGOMbIIYIO
ero yacTtb. HekoTopoe BpeMs yXoguT Ha yACHEHMe 3a/jauM, Apyras 4acTb — Ha NPOEK-
TMPOBaHMe, HO IbBUHYIO NO/IIO 3aHMMAeET OT/IafIKa. YBepeH, 4TO KaXK/blit NPOrpaMMMUCT
MO>XXET MPUIIOMHUTD JO/THME Yachl OTIAKM, YaCTO 10 MO3AHEN HOUM, MM pacCKasaTh
MCTOPMIO O TOM, KaK Ha NOMCKM KAaKOM-TO HMYTOXHOM OWIMOKM ylLIeN UENblit JeHDb
(a To u 60nblue). McnpaBUTh OLIMOKY 0OBIYHO yHa€TCA JOBOMBHO OBICTPO, HO €€ MOMCK
npeBpalLaeTcsa B KouMap. [1pu sToM npy ucnpapnenun ommbku BCera CyLlecTByeT
BO3MO>XHOCTb BHECTM HOBYI0, KOTOPas NPOABUTCA FOpasfio MO3/IHEE, M yTeYeT HEMaJIo
BOJIbI, TIpeX/ie YeM BbI ee OOHapYXKUTe.

Co6bITHEM, MOATONKHYBIIMM MEHA Ha MYTb CO3[AaHMA CaMOTECTUPYEMOrO KOAa,
cran pasroBop Ha OOPSLA B 1992 roay. Hexro (npunommuHaeTcs, ato 61 [1sis To-
mac (Dave Thomas)) HebpexcHo 3aMeTin: “Knacchl OMKHBI COAEp>KaTh TECThI /1A Ca-
Mux ce6a”. MHe NpHILIO B FONOBY, YTO 3TO HEN/IOXOi CNIOCO6 OpraHU3aUMM TECTUPO-
BaHUA. Sl MCTONKOBAN 3TH C/IOBA TAK, YTO B KaXKIOM K/1acce JOMX¥eH ObITh CBOM METOJ
(HampuMep, ¢ MMeHeM test), C MOMOLIbI KOTOPOTO K/acC MOXET NpOTECTUPOBATh
caM ceb.

Torpa s 3aHMMaICA MOCTeNEHHOM pa3paboTkoit (incremental development), a no-
TOMY TOMNBITA/ICA 110 3aBEPLIEHUM KAXJOTO LIara Jo6aBIATb B K1acChl TECTUPYIOLINE
meTopbl. [IpoekT 6bIn coOBceM HeOOMBIIMM, M KXKABIM 1Al 3aHMMaJl Y Hac NPUMEPHO



I'naBa4 Co3gaHne TeCcToB

Hefenio. BRIIONHATD TECTBI CTAJI0 JOCTATOYHO MPOCTO, HO XOTA U MX ObI/IO /IETKO 3aMy-
CKaTb, CaMO TECTMPOBAHUE OCTABA/NIOCh BECbMA YTOMUTE/IbHBIM, IIOTOMY 4YTO KaXK[bli
TeCT BbIBOAM/I Ha KOHCO/Ib Pe3y/IbTaThbl, KOTOPble NPUXOAMNOCH NpoBepATD. S Yenosek
[OCTAaTOYHO NIEHUBBIN, TAK YTO TOTOB KaK C/EAYeT MOTPYAUTHCA, TULIb 6b1 M36aBUTLCA
OT NuuIHei pa6oTbl. O4eBMAHO, YTO MOXKHO He CMOTPETDb Ha 3KpaH B IIOMCKAX HEKOTO-
poit MHGOpMaLUK, KOTOpas JOMKHA GbITh BbIBEJIEHA, A 3aCTABUTb 3aHUMATBCA 3TUM
KoMmnbioTep. Bee, uTo Tpe6oBanoch, — 3TO MOMECTUTD OXKUJaEMbI€ JAHHbIE B KOJI TECTA
M IpOBeCTH B HeM cpaBHeHue. [locne 3TOro Mo>XXHO 6b1/10 NPOCTO BbI3bIBATH TECTUPY-
IOLLMI METOM KaXXOTO K/Iacca, M ecnm Bce Obio B MOPAMKE, TO OH MPOCTO BHIBOAU/ Ha
akpaH coobueHne OK. Tak Knacchl CTaM CaMOTECTUPYEMbIMM.

|
:\@E Tecmot OonxcHbL 6biMb NONHOCMBIO ABMOMAMUIUPOBAHDL U NPOBEPAMb CBOU

pesynemamot.

[Tocrne 3TOro BbINONHEHME TECTOB HUYYTb He TPYAHee, 4eM KOMIU/IALMA, TAK YTO A
Hayas BBINOMHATH UX NPU KOKAOH KOMNUNALMU. Bckope 06HapyXunoch, 4To Mpou3-
BOJMTENBHOCTb MOETro TPYAa pe3ko BO3pocna. S MoHsAM, YTO MepecTan TPaTUTh MHO-
ro BpeMeHu Ha otnaaky! Ecnv a gonyckan oumo6ky, nepexsaTbiBaeMyo NpeblAyILiMM
TECTOM, 3TO 0OHAPY>KMBA/IOCh, KAK TO/LKO A 3amycKasn 3ToT TecT. [lockonbky paHblie
TecT paboTal, s MOHMMAJI, YTO OWMOKa HAXOAUTCA TaM, e A BHEC U3MEHEHUA MOC/e
npeablayLLero TecTUpoBauyusA. TecThl A 3aMyCKas 4acTo, 6YKBa/IbHO KaXK/[ble HECKONIbKO
MMHYT, TaK 4TO BCera 3Hasl, rfie ¥MEHHO HaXOAMTCA onbka — B TOM KOJie, KOTOPbIN
s TONbKO YTO Hanucaj. ITOT KOA Obin ellie CBEX B MAMATH, MaJl 110 pPasMepy, TaK 4TO
HalTU ouruOKy 6bino erko. Yachl, KOTOpble paHee MPUXOAMIOCH TPATUTb HA TMOUCK
oun6OK, NpeBpaTUIMCh B CUMTAHHBbIE MUHYTHI. Takoe MOLLHOe CpefcTBO OOHapyske-
HUA OWMOOK MOSABUIOCH Y MEHsA He TONbKO 6/1arofiaps TOMY, YTO A MMCAN KIACChl €
CaMOTECTUPOBAHUEM, HO M TIOTOMY, YTO YaCTO BHINOMHAN TECTUPOBaHMeE.

[Ipups k TakMM BBIBOLAM, s CTaN TECTMPOBATb CBOM KOJ ellie 6o/ee arpeccuBHO.
Al cTan fOo6aBNATD TeCTbI CPa3y ke MOC/e HanmucaHUA He6onbUUX PparMeHTOB PyHK-
LM, He JOXKUAAACH 3aBeplIeHUs 3Tana paspaboTku. 3a ieHb, Kak MpaBuio, A06aB-
IA1ach 1napa HOBbIX QYHKUMIA ¥ TeCThl A1 HuX. Ha oTnafky s ctan TpaTuThb He 6onee
HECKO/IbKUX MMHYT B [ieHb.

N
:@: Ha6op mecmos sensemcst MowsHbIM Oemexmopom owuboK, pesko yMeHbuia-

WUM 8peEMST UX NOUCKA.

Y6emnTh Apyrux nocnefoBaTh TeM ke MyTeM, KOHEUHO ke, 6bl1o Henmerko. TecTam
Heo6xoauM 60nbLoit 06beM kofa. CaMoTecTUpOBaHMe KaxkeTcs1 6eCCMbICTIEHHBIM, ITOKa



Ba>kHOCTB CaMOTECTUPYEMOTO KOoia

He yOemullbcs caM, HacKO/bKO OHO yckopseT paboty. K ToMy ke MHOrMe He mpocTo
COBEpIUEHHO He YMEIOT MMCaTh TECThI, HO JaXKe HUKOTAA O HMX M He 3a/lyMbIBalOTCA.
[IpoBOAMTDb TeCTUpOBaHMe BPYUHYIO — 3aHATHE He U3 BECETIbIX, HO €C/IM €T0 aBTOMAaTH -
3MpOBaTh, TO HAMCAHME TECTOB MOXET [jaXke JOCTAB/IATb YIOBOIbCTBHE.

dakTHyecku oyeHb MOME3HO NMUCATh TECTHI ellfe A0 Hayana MpOrpaMMUpPOBaHUA.
Korpa TpebyeTcs 106aBUTb HOBYI0 QYHKLIMOHABHOCTD, HAYMHAMTE C CO3AAHUA TeCTa.
9TO He TaK ITMYIO, KAK MOXET NMoKa3aTbcA. Korma Bbl MuleTe TeCT, TO CMpaliuBaeTe
ce64, 4TO HY>XXHO cJieNaTh i fo6aBnenus 3Toit GyHKLUMOHanbHOCTY. [Ipy Hanucanum
TeCTa Bbl COCPEOTOUMBAETECh Ha MHTEpdelice, a He Ha peanu3aliuy, YTO BCera Xopo-
wo. Kpome Toro, ato 03HayaeT Ha/nyume TOYHOTO KpUTepUs 3aBeplieHUs KOAUPOBaA-
HUA — B KOHEYHOM MTOTe TECT JO/DKEH YCIMELIHO TPOXOAUTHCA.

Vpea 4acToOro TeCTMpOBaHMA COCTAB/IAET BAXKHYK 4YacTb 3KCTPEMAIbHOrO Mpo-
rpaMmupoBanus (3). Hasanue BbI3biBaeT NpeAcTaBleHNe O NPOrPaMMUCTAX U3 YHUC-
/la CKOPbIX M HebOpeXxHbIX XakepoB. OfHaKO 3KCTpeMa/ibHble MPOrPaMMMUCTBI OYEHb
NpUBEP>KEHbl 4aCTOMY TecTMpoBaHM0. OHM CTpeMATCA pa3pabaTbiBaTb MpOrpaMMbl
KaK MO>XHO ObICTpee 1 3HAKOT, YTO IBUTAThCA BIlepef ¢ 6OMbILOA CKOPOCTHIO MIO3BONIAET
TO/IBKO YaCTOE TECTUPOBaHMe.

Ho npekpatum aty 6ecnione3nyo auckyccuio. XoTs s yBepeH, YTO HalMCaHMe CaMo-
TECTMPYEMOTO KOJla KpaifHe BBITOJHO [/Isl BCeX, 3Ta KHUTa BCe JKe NMOCBALIEHA APYroi
TeMe, a UMeHHO — pedakTopuHry. PedakTopunr Tpebyet TectoB. Tomy, kTo cobupa-
€TCA 3aHMMAaTbCA pePaKTOPUHIOM, POCTO HEOHXOAMMO MUCaTh TeCThl. B 3T0i IMaBe
HaeTcs 6ernoe npeacTaBIeHMe O TOM, KaK 3TO JiefiaeTcsl py paboTe Ha A3bIKe MpOrpam-
MMpoBaHus Java. KHUra mOCBsLIeHa He TECTMPOBAHMIO, TAK YTO S HE CTaHY NMOTPYXKaTh-
ca B getann. Ho 4To kacaeTcs TeCTMPOBaHMUA, A TBEPAO YOeOM/ICA, YTO JaXKe Majloe ero
KOJTMYECTBO MOXKET PUHECTH OYeHb GOTIBLIYIO MOTIb3Y.

Kaxk u Bce 0cTanbHOE B 3TO¥ KHUTE, TOAXOJ K TECTMPOBAHMIO OMMCAH C TPUMEHEHMU -
eM 60/1b1LOro KonmyecTBa npuMepoB. I1py paspaboTke kofia IMYHO A MULLY TeCTbI MpA-
MO IO X0y paboTbl; HO 3a4acTYH0, KOIfja Hajl peakTOPMHIOM NpUXOAUTCA paboTaThb
BMecCTe C APYTMMM JTIOIbMU, IPUXOAMTCA MMETD fie1o ¢ 60/MbIIMM 06BEMOM KOfia pyU
OTCYTCTBMM caMOTecTMpoBaHuA. IloaToMy, mpexae 4eM NMPUMEHUTb pedaKTOPMHE,
HY>XHO CI€/aThb KOJ CAMOTECTUPYEMBIM.

CraHJapTHOI MAMOMOMN Java /st TECTUPOBAHMA AB/AETCA TeCTUpYOLas QyHKLMA
main. Mjesa 3aknoyaeTcss B HaMM4MM B KaXX/IOM K/1acce TeCTUpyoolen yHKumMu main,
npefHasHa4eHHON A/A MpoBepku paboTOCNOCOOHOCTH Kmacca. ITO pa3yMHOe COIvIa-
uieHue (XOTA ¥ MPUHMMAETCS JaZIeKO He BCEMM ), HO OHO MOXKET OKa3aTbCsl HEYJOOHBIM.
Jleno B TOM, 4TO NpU TAKOM COITIALIEHMM C/IOXKHO 3aNyCKaTb MHOrO TecToB. Jpyroit
NOAXO0M 3aK/TI04AETCA B CO3AAHUM OTAE/bHbIX TECTUPYIOLIMX K/I1acCOB, paboTa KOTOPbIX
ROM¥Ha 06/1er4nTb TeCTUPOBAHME,



I'naBa4 Co3paHue TeCTOB

Kapkac rectupoBanus JUnit

1 nonb3ytoch kapkacoM TecTupoBaHus JUnit — cHCTEMOI ¢ OTKPBITHIM MCXOQHBIM
KOAloM, KoTopyio paspaboranu Ipux [amma (Erich Gamma) u Kenrt Bek [4]. On ouennb
TIPOCT, HO NPV 3TOM NO3BO/AET IENaTh BCe HEOOXOAMMOE /1A TeCTUpOBaHMs. B panHoOM
I7IaBE C €r0 MOMOLIbIO A pa3pabaThIBalo TECTHI /s HEKOTOPBIX K/IaCCOB BBOAA-BbIBOJA.

Jins Hayana s cospaio knacc FileReaderTester ans TeCTMPOBaHMA Kiacca,
ynTaiouiero ¢ainpl. Bee knacchl, cogepkalie TCTbl, OMKHbI CO3IABATHCA KaK MOA-
K/IacChl K/lacca KOHTPO/IbHOTO MpUMepa KapKaca TeCTMpoBaHMs. B cpee ncnonb3yercs
COCTaBHOI MPOEKTHbIN WabnoH (composite pattern) [9], mosponsrowmit 06bEAUHATD

TecTbl B Habopb1 (puc. 4.1).

junit.framework I

Test

«interface»

TestSuite

TestCase

/N

FileReaderTester

Puc. 4.1. Cocmasnas cmpyxmypa mecmos

B atux Habopax MoOryT comepxaThcsi MPOCTbIe KOHTPONbHbIE IPUMEPbI M/ APYTHe
Habopbl KOHTPO/IbHBIX NPUMEPOB. bnarogaps aToMy nerko cTpouTb GobIIME HAGOPBI

TE€CTOB U BBITIOJTHATD UX ABTOMATUYECKHU.

class FileReaderTester extends TestCase {
public FileReaderTester (String name) {

super (name) ;

}




Kapkac Tectuposanusa JUNIT

HoBbiit knmacc fo/mkeH uMeTh KOHCTpYKTOp. Ilocne sToro A HaunHaw fo6aBneHune
MCXOJIHOrO TeKcTa B TecT. [lepBas 3ajlaya — noAroToBKa TeCTOBHIX AaHHbIX. [lo cyTw,
3TO 06bEKTHI, paboTaroiye B KauecTBe 06pa3LioB A/A TecTupoBaHud. [lockonbky 6yaet
TIPOUCXOAUTDb YTeHMe (aiiyia, HY)KHO MOATOTOBUTD TECTOBBIN (aityl, HampuUMep TaKoit:

Bradman 99.94 52 80 10 6996 334 29
Pollock 60.97 23 41 4 2256 274 7
Headley 60.83 22 40 4 2256 270* 10
Sutcliffe 60.73 54 84 9 4555 194 16

B kmacce TecToBOro mpumepa ecTb fBa MeTOAa pPaGOThbI C TECTOBBIMU NAHHBIMMU:
setUp co3naer 06bekThl, a tearDown yaanser ux. O6a oHM peann3oBaHbl Kak Hy/e-
Bble METO/Ibl KOHTPO/ILHOTO NpUMepa. YIaNATh 06beKThl 0GbIYHO HET HeOOXOAUMOCTH,
TaK KaK 3TUM 3aHMMaeTcsA cOOPIIMK Mycopa, HO 6yfleT pa3yMHO MCIIO/B30BaTh 3TOT
MeTOJ /1A 3aKpbiTHA daitna:

class FileReaderTester...
protected void setUp() {
try {
_input = new FileReader ("data.txt");
} catch (FileNotFoundException e) {
throw new RuntimeException ("OumGka oTKpelTMA daina");
}
}

protected void tearDown () {
try {
_input.close();
} catch (IOException e) {
throw new RuntimeException ("OumGka 3akpeTua odaina");
}
}

Tenepb, Korga TE€CTOBbI€ NAHHBI€ TOTOBblI, MO)KHO HA4YaTb INMUCATb TECTbI. Cnavana
TNpOBEpAEM METOJ YTEHUA. HIIH 3TOro A CYUTbIBAaK0 HECKO/IbKO CMMBOJIOB, 4 3aTE€M IIPO-
BEPSI0 X KOPPEKTHOCTD:

public void testRead() throws IOException {

char ch = '&';
for (int i = 0; i < 4; i++)

ch = (char) _input.read();
assert('d' == ch):;

ABTOMaTiYecKoe TeCTUPOBaHMe NpeAcTaBaAeT co6oit Bb30B assert. Ecnn Boipa-
XKeHue BHYTpU assert UCTUHHO, Bce B NIopAfKe. B NpoTUMBHOM cryyae renepupyercs
cooburenne 06 ownbke. [Tosxe A MoOKaxy, Kak 3TO feNaeT Kapkac, HO CHayasa oMLy,
KaK BBIIIO/THUTb TECT.
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IlepBbIit miar cocToMT B co3faHuM Habopa TecToB. /19 3TOrO Co3aaeM MeTOJ MO
Ha3BaHMeM suite:

class FileReaderTester...
public static Test suite() {
TestSuite suite = new TestSuite():;
suite.addTest (new FileReaderTester ("testRead"));
return suite;

}

B atom Habope TeCTOB UMeeTCA TOMBKO OAMH 0ObeKT KOHTPOIBHOTO NPUMePa, 3K-
semnnap FileReaderTester. [Ipu co3gaHnu KOHTPOMBHOTO NMpUMepa A Nepefao
KOHCTPYKTOPY CTPOKOBBIN apryMeHT C MMEHEM MeTOJa, KOTOPbIi XO4y TeCTUPOBATb.
B pesynbrate co3faeTcsa 06bEKT, TECTUPYIOLIMI OfMH 3TOT MeTOA. TecT paboTaeT ¢ Te-
CTMPYeMbIM 06'beKTOM C NIOMOLLbIO BO3MOXKHOCTeN pediekcun Java. Bt Moxkerte npo-
CMOTpeTb MCXOAHDINA TEKCT KapKaca 1 pa3o6paTbcs, KaK 3TO MPOUCXOAUT. 51 e OTHO-
IIYCh K 3TOMY KaK K Marumu.

[lnA BBINO/NHEHUA TeCTa A UCMIONb3YIO OTAENbHBINM Knacc TestRunner. Ectb aBe
Bepcumu Kmacca TestRunner: ofiHa ¢ MOWHBIM rpaduyeckuM uHTEpdencoM, a BTo-
pasg — ¢ NpOCTbIM KOHCO/TbHBIM MHTepQENCOM, KOTOPYIO MOXKHO BBI3bIBATh B main:

class FileReaderTester...
public static void main(String(] args) {
junit.textui.TestRunner.run(suite());

}

ITOT KOJ, CO3[jaeT K/1acc, BbIlIOTHAIOLMIT TECTDI, M YKa3bIBAeT €MY, UTO CIefyeT Npo-
TecTUpoBaThb Knacc FileReaderTester. [locne BoinonHeHUs TecTa BBIBOJUTCSA Cie-
aymwollee:

Time: 0.110
OK(1 tests)

JUnit BBIBOAUT TOYKY [/IA Ka>X[OTO BBHINOTHAEMOTO TeCTa, YTOObI MOXKHO 6bLTO
cnemnTh 3a npoucxopAmmuM. Kapkac takxe coo61aet, CKOTbKO BPEMEHU BBINOTHAN-
ca tecT. [locne aroro, ecnu TecT ycneilHo npoitjieH, BHIBOAUTCA coobienmne OK u
KONIMY€eCTBO BbINOTTHEHHBIX TECTOB. S| MOTY BBINIONTHUTD THICAYY TECTOB, HO €C/IM BCe
6yneT B MOpAMKe, A YBUXY TONbKO OJHO 3TO coobuieHne. Takasa npocTtas obpaTHas
CBA3b BaXKHa M1 camoTecTupyemoro koga. Ecnu ee He 6ynet, HuKTO He 6yzeT 3any-
CKaTb TECThl IOCTATOYHO YACTO. 3aTO NPy €€ HA/IMYUM MOXKHO 3allyCTUTb Kyqy Te-
CTOB, OTNIPABUTHCA Ha 06 MM Ha COBeLllaHMe, 3 BEPHYBLIUCH POBEPUTD MONMYYEH-
HBIN pe3ynbTar.



Kapkac tectupoBanus JUNIT

| . . .
:\@/: Butnonusiime mecmut nouawe. Buinonnsiime ux npu kaxcooii KOMRUnAUUU, KAK

MUHUMYM KAKObLL mecm exeoHeBHO.

[Tpu npoBeaennn pedpakTOpUHra BHIMOMTHAKTCA TULIb HECKObKO TECTOB JUIA NMPO-
BEpPKM KOJia, KOTOpbIi MoauduLypyeTca. MOXHO BBINONHATD MLIb YaCTh T€CTOB, TaK
Kak TpebyeTcsl JOCTaTOYHO ObICTPOE TECTUPOBaHME, TaK KaK B IPOTUBHOM CTy4ae OHO
OyaeT 3aMelTATb paboTy, M MOXET BO3SHMKHYTb COOMa3H OTKa3aTbcA OT TecToB. He
MOAaBaiTeCh 3TOMY CO6/1a3HY — BO3Me3[IE HEMUHYEMO.

A yTo 6yzieT, eCiu YTO-TO MOWAET HE TakK, KaK Hafo? JlaBaifTe cnelmanbHO BHECEM
omno6Ky:

public void testRead() throws IOException {

char ch = '&';
for (int 1 = 0; i < 4; i++4)
ch = (char) input.read();
assert ('2' == ch); // llpenHamepeHHasa oumbka

PesynbTaT Teneppb uMeeT cnenyommnin BUa:

F
Time: 0.220

' TFATLURES! !

Test Results:

Run: 1 Failures: 1 Errors: O

There was 1 failure:

1) FileReaderTester.testRead
test.framework.AssertionFailedError

Kapkac TectupoBanus npegynpexjaeT 06 omnbke u coobuiaer, Kakoi U3 TeCTOB
OKa3aJicA HeypnayHbIM. Takoe coobuienue 06 owmnbke He CTUIIKOM MHPOPMATUBHO, U
€ro MOXHO YNy4YLIMTh C NOMOILBK assert Apyroro suaa.

public void testRead() throws IOException {

char ch = '&';
for (int i = 0; 1 < 4; 1i++4)
ch = (char) _input.read();

assertEquals('m', ch);

B 60nblIMHCTBE BHI3OBOB assert MpoBepAETCA PaBEHCTBO [JBYX 3Ha4YeHMM, M03-
TOMY KapKac TeCTUpPOBAaHMSA [/1s1 TAKOTO c1ydas uMeer assertEquals. Ero Hannuue
AOCTaTOYHO YAOOHO: 15t CpaBHEHMUs OOBEKTOB 3Ta KOHCTPYKLMA TPUMEHSET BbI30BBI
equals (), a s cpaBHeHUA 3HaYEH M — OIEPaToOp ==, 0 YeM A YacTo 3abbiBaw. Kpo-
Me TOTO, IpY 3TOM BBIBORUTCA Go/lee copiepxaTenbHOe coobieHmne 06 ommnbxe:
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F
Time: 0.170

VI IFAILURES! !!

Test Results:

Run: 1 Failures: 1 Errors: O

There was 1 failure:

1) FileReaderTester.testRead "expected: "m" but was: "d""

Jlo/mkeH OTMETUTD, YTO NPU CO3AAHUM TECTOB s YACTO HAYMHAIO C TOTO, YTO MPO-
BEpAI0 MX peakuMio Ha HenpuUATHOCTU. CylIecTBYOLIMIA KOA A U3MEHAIO TakK, YTOObI
TeCT 3aBepLIa/ca Heyfayveit (eciM 3TOT KOA MHe HOCTYIEH), 1160 NMOMeLIalo HEBEPHOE
oXujiaeMoe 3HayeHue B assert. § mocryna Tak, YTo6bl IpOBEPUTD, AEACTBUTEIBHO
M BBITIONTHAETCA TECT U AeH CTBUTE/NBHO /1M OH MPOBEPSIET TO, YTO AO/DKEH (BOT moyeMy
A IPEANOYNTAI0 N0 BO3MOXXHOCTU U3MEHUTD TECTUPYEMBI KO). MoXeTe CYMTaTh 3TO
napaHoiei, HO HEeC/IOKHO 3aIyTaTbCA, €C/IM TECThl NIPOBEPAIOT HE TO, YTO AO/DKHBI 1O
BalllMM TIpeACTaB/leHUAM.

[ToMuMO HeyaayHOro BHIMONHEHUs TeCTOB (YTBEPXAEHMIA, OKa3bIBAIOLIUXCA TIOXK-
HBIMM), KapKac MepexBaThiBaeT OUIMOKY (HeOXuAaHHble UcKnouenus). Ecnu, nanpu-
Mep, 3aKpbIiTh MOTOK ¥ MONBITAaThCA NMOCTIE 3TOTO BHIMOMTHUTL U3 HEro uteHue, 6yner
CreHepUpOBaHO UCK/TIOYEHME. ITO MOXXHO IIPOBEPUTD C TIOMOLIbIO KOpa:

public void testRead() throws IOException ({
char ch = '&';
_input.close();

for (int 1 = 0; 1 < 4; i++)
ch = (char) _input.read(); // TeHepauMa MUCKJIOUECHUA

assertEquals('m', ch);

I1py BHIMONHEHMYM ITOTO KOZIa NONTy4aeTCA C/IEAYIOLMIA PE3Y/IbTAT:

E
Time: 0.110

1T FAILURES! !

Test Results:

Run: 1 Failures: 0 Errors: 1

There was 1 error:

1) FileReaderTester.testRead
java.io.IOException: Stream closed

[lonesHo pasnuyaTh HeyAaYHbIE TECTBI M MCK/IIOYEHNS, IOTOMY 4TO U 06HapyXmBa-
I0TCS OHM NO-Pa3HOMY, U TPOLECC UX OTIAAKU Pa3HbIIL.



Kapkac rectupoBanus JUNIT

JUnit BkntovaeT yaayHo cAenaHHbIN rpadgudeckuit uHTepdeitc (puc. 4.2). Mnauka-
TOp MMeeT 3e/IeHblil L|BET, €CIM BCe TeCTbl MPOLIN YCHEIIHO, M KPacHbIA LBET, €C/u
BO3HMK/IM KaK1e-TO OTKa3bl. MOXKHO NMOCTOAHHO JIep>KaTb 3TOT MHTepdeitc OTKPbITHIM,
a cpefia TeCTUpOBaHUA OyaeT aBTOMAaTU4eCKM KOMIIOHOBATDb /1I06ble M3MEHEHUA, Clie-
NaHHble B Kofie. Tak nonyyaeTcs oyeHb yAOOHBIN CIOCOO BbINONHEHUA TECTOB.

=4 Run Test Suite

Enter the name ofthe TestCase class

FileReaderTester .suite( ) Run

Progress:

Runs: 1 Errors: 0 Failures: 1

Errors and Failures:

Failure: FileReaderTester testRead.expected."m"but was'

e
d | 2
Sdi

| Finished: 0.50 seconds Gt

Puc. 4.2. Ipaguueckuii unmepdetic nonvsosamens 6 JUnit

MopynbHble u QyHKIIMOHANTBHDIE TECTDI

OnucbiBaeMblil KapKac UCTIONb3YeTCA /1 TeECTUPOBAHUSA MOZLy/iei, IO3TOMY A XO4Y
OCTaHOBUTHCA Ha PasiiMuum MeXAY TECTUPOBAHMEM MOJY/Iel U TeCTUpPOBaHUEM PYHK-
uMoHanbHOCTH. TeCThbl, 0 KOTOPBIX 3[€Ch UJET pPeyb, — Mo0yAbHbie mecmbt (unit tests).
Sl nuy MX 1A NOBbILIEHUA NPOAYKTUBHOCTHU cBoel paboThl. [To6ounbiit addekT, ko-
TOpBIif NPU ITOM JOCTUraeTCA, — YOBNE€TBOPEHME OT/e/a KOHTPO/A KavyecTBa. Mo-
AyNbHbIE TECTbl AOCTATOYHO CU/IBHO JIOKanu3oBaHbl. Kaabli Knacc Tecta paboraer
BHYTpM ofiHoro nakera. OH nposepsAeT MHTepGeichl C APYrMMMU NaKeTaMU, HO UCXOAUT
13 TOTO, YTO 32 NpefieflaMy NPOBEPsIEMOro MOAY/A BCe KOPPEKTHO paboTaeT.

Oynkyuonanvrovie mecmot (functional tests) — 310 coBceM apyroe aeno. Vix nuuyT
ANA NpoBepKU paboTOCNIOCOOHOCTH CUCTEMDI B LieNIoM. Takue TeCTbl FrapaHTUPYKOT MO-
TpeOuTeNI0 Ka4eCTBO NPOAYKTA, TPU 3TOM BOMPOC O NPOU3BOAUTENIBHOCTH TPYAa NPO-
rpaMMMCTA OCTaeTCA 3a paMKaMy. Paspa6aTbiBaTh Takue TeCTbl JOMKHA OTAe/IbHAsA KO-
MaHJa NpOrpaMMUCTOB U3 TeX, /11 KOro 0OHAPY>XUTb OLIMOKY — OJHO YIOBONbCTBUE,
IIpy HanMcaHMM TaKMX TECTOB UCMONb3YIOTCA MOLIHbIE MHCTPYMEHTBI M TEXHONOTUM.

O6b14HO B GYHKUMOHANBHBIX TeCTaX CTPEMATCA pacCMaTpUBATbh CUCTEMY B LI€/IOM
KaK efMHbIA YepHbIi AWMK. B cucteMe ¢ rpaduueckum nHTtepdeitcom nonb3opatens
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pabora BbImoNHseTCA Yepe3 3TOT MHTepdeitc. [N nporpaMm, U3MeHAIOWNX (ai/bl
wiu 6a3bl JAHHBIX, 3TU TECThI NPOBEPAT, KaKUe pe3ylbTaThl OYAYT MONydYeHbl NMpH
BBOJIE ONPE/e/IEHHBIX JJAHHBIX.

Korpa tectupoBLuMk (M1 nonb3osaresp) 0OHapyXuBaeT OIIMOKY B IPOrpaMMHOM
obecrieyeHnH, 1A ee UCTIpaB/IeHUA TPeOYIOTCA NO MeHbllei Mepe aBe Bewu. Ecrec-
TBEHHO, HY>XHO MOAMULMPOBATH KOJ MPOTPaMMBbl U YCTPaHUTb OLIMOKY, HO 3TO He
Bce. Heo6xommMMo Taxoke JO6aBUTh MOLY/IbHBIN TeCT, 0OOHapY>KMBAIOLIMI 3TY OIINOKY.
Korpa MHe coo61aioT 0 TOM, 4TO B MOeM Kofie HaiifieHa olIMOKa, 1 HaYMHAIO C HaMy-
CaHMs MOAY/IBHOTO TECTa, KOTOPBIN BbIAB/AET 3Ty olnbKy. Ecnu Tpebyerca yTounutb
0671acTb AeNCTBUA OWMOKU MM C Helf MOTYT ObITb CBA3AHbI IPYTHE HENPUATHOCTH, A
MUY HECKONBKO TeCTOB. C IOMOLIbIO MOAY/IbHBIX TECTOB fl OTIPEie/ A0 TOYHOE MECTO-
nornoxeHue olMOKN M TapaHTUPYIO, YTO olMOKa Takoro pofia 6onbliie He MPOCKOYUT
yepe3 MOM TeCTbl.

Ny .
:@: Ionyuus coobusenue 06 owubke, Ha4uHatime ¢ HANUCAGHUS MOOYTILHO20 Mecma,
BbLABNIAIOULE20 IMY OUUOKY.

Kapkac JUnit npegHasHayeH A1 cO3AaHUA MOAY/IbHBIX TecTOB. PYHKIIMOHAbHBIE
TECTbl OOBIYHO BBINMONHAIOTCA APYTMMM CpeAcTBaMM. XOpPOLIUM NPUMEPOM CIy>KaT
CpeAcTBa TeCTUPOBaHUA Ha OCHOBe rpaduueckoro uHTepQelica nonb3osarens. OfHako
3a4aCTYI0 MMeeT CMbIC/I HalMCaHUe COOCTBEHHBIX MHCTPYMEHTOB T€CTUPOBAHUA A
KOHKPETHOTO NPU/IOKEHMUA, C MOMOLLBIO KOTOPHIX /lerye OpraHu30BaTh KOHTPO/IbHbIE
NpUMepbl, YeM NpU UCMONB30BAHUM OJHUX JIMIUb CLiEHapUeB rpagpuueckoro MHTEp-
¢eitca nonp3osarens. C nomowpio JUnit MOXHO OCYLIECTBIATh M PYHKLMOHANIbHOE
TeCTUpPOBaHMe, HO OOBIYHO ITO He caMblit 3pdekTHBHBII U yao6HbI myTh. [Tpyu pedak-
TOpPMHTe 5 NMO/araloch Ha UCIILITAHHBIX APY3el IPOrPaMMUCTOB — MOJY/IbHbIE TECThI.

Jlo6aB1eHMe HOBBIX TECTOB

ITpopomxuM no6aBnATb TeCThl. S Cnepyo CTuMo, MpU KOTOPOM BCe IeUCTBUA, Bbl-
NO/HsEMbIE K/IACCOM, PACCMAaTPUBAIOTCA U MPOBEPAIOTCS NPY BCeX YCTIOBUAX, KOTOpble
MOTYT BbI3BaTb OTKa3. ITO He TO )Ke CaMoe, YTO TECTUPOBAHME BCEX OTKPBIThIX METO-
JIOB, PONATaHAMPYEMOE PSOM MPOrpaMMUCTOB. TecTMpOBaHME JOMKHO YNPaBNATbCA
puckamu. Hawa 3agaya — HaiTu olwmn6Ky, KOTOpbie MOTYT BOZHUMKHYTb ceifyac Uiy B
6ynywem. [loaTomy s, HanpuMep, He NPOBEPsII0 METOABI OCTYIA, OCYILECTBALIME
JIIID YTEHWE UM 3aIMCh MOJIA: OHUM HACTONBKO MPOCTHI, YTO BPAA 1M B HUX OOHapy-
XKUTCA olnbKa.



Jo6aBneHne HOBBIX TECTOB

ITO Ba)KHbI MOMEHT, TaK KaK IOIMbITKAa HAIIMCATh C/IMIIKOM MHOTO T€CTOB OOBIYHO
IPUBOOUT K TOMY, YTO UX OKa3bIBAETCA HEAOCTATOYHO. A MIpOY€N HE ONHY KHUTY O TeC-
TUpOBaHNU, BbI3blBaBUIYIO OTHO JIMILD XE€/TaHUE nmobon I_leHOf"( YK/IOHUTBCA OT TOW He-
00BATHON pa60TbI, KOTOpPYIO NIp€A/aranocb NMpounenaTb. BceoxBaTbiBamwlee TECTUPO-
BaHME KOHTPHPOHYKTMBHO, ITOCKO/IbKY 3aCTaB/IA€T CYUTaTh, YTO TECTUpOBAHUE BCEraa
CBA3aHO C YpE3MEPHDIM TPYJOM. O,IIHaKO TECTUpOBAHME NPUHOCUT OLIY TUMYIO ITOJIb3Y,
JaXke €C/IN OCYLUECTB/IAETCA B HebonbiioM o6beMe. [NaBHOE 4714 peLICHUs I'IpO6H€MbI
TECTUpPOBAHUA — TECTUPOBATbL B OCHOBHOM KO[, BO3MOXHOCTb OlmKOOK B KOTOpOM
Bbi3biBaeT Hambornpuiee 6eCrIOKOMCTBO. le'( 3TOM IIOAXOHA€ YCU/IUA, 3aTpAY€HHDbIE HA
TeCTUpOBAaHUE, JAKOT MAKCUMA/IbHYIO BbITOLY.

|
:@: }Tyume Hanucamp U 8blNOAHUMD HENO/IHbLE MECMbL, YEM HE B8bINONIHUMDY NO/IHbIE
mecmeol.

Ceityac A paccMaTpuBal MeTop YTeHuA. UTo ewe oH fomkeH genatb? Tak, u3s uc-
XOJHOTO TEKCTa BUIHO, YTO OH BO3BpallaeT —1 mpy AOCTMOXKeHMM KOHLA ¢aitna (Ha
MOt B3I7IA[, He OYeHb Y[auHOe pelleHMe... HO, MoXanyi, nporpammuctam Ha C oHO
JOJKHO Ka3aTbCs BIO/IHE €CTECTBEHHBIM). BbImomHMM TecT. TekcToBbBINi pegakTop co-
obwaet, 4To B (aitne 141 cMMBOI, MOITOMY TECT OYAET TAKUM:

public void testReadAtEnd() throws IOException ({
int ch = -1234;

for (int 1 = 0; 1 < 141; i++)
ch = input.read();

assertEquals ("dTenue 3a koHuom", -1, ch, input.read());

HIIH BbITIO/THEHUA TECTA €ro HAJ0 }106aBMTb B Ha60p TE€CTOB!:

public static Test suite() {
TestSuite suite = new TestSuite();
suite.addTest (new FileReaderTester ("testRead"));
suite.addTest (new FileReaderTester ("testReadAtEnd"));
return suite;

JTOT Ha6op BBINIOZTHAET BCE TECTDI, 3 KOTOPbIX COCTOUT (oBa KOHTPONBHBIX IPUMe-
pa). Ka>kablit KOHTPO/BHBIN TPpUMEP BBINONHAET setUp, Kof TeCTUPYIOIETrO METOMA U
B 3aknoueHne tearDown. Boinonnenune setUp u tearDown Heo0X0OMMO IJIsl U30-
NAUMN TECTOB OJHOIO OT APYTrOro, TaK, YTO UX MOXKHO BBIMTOTHATD B nowo6oM nopsAOKe.



[naBa4 <Co3gaHue TecToB

[ToMHNTb 0 HEO6XOAUMOCTH OOABNIEHUS TECTOB B MeTO Sulte — cnnourHas ro-
nosHas 6onb. K cyactbio, Opux Iamma u KeHT Bek neHuBBI, Kak U s, a mOTOMY npe-
JOCTAaBU/IN BO3MOXKHOCTb 060iTUCH 6e3 aToro. CrienManbHblii KOHCTPYKTOp Habopa
TECTOB NPMHMMAET K/IacC B Ka4eCTBe NapaMeTpa. ITOT KOHCTPYKTOp GOpMMUpYeT Ha-
60p TeCTOB, copepKallMii KOHTPO/bHbBINA NpUMep 1A KaXK[J0TO MeTOfja, UMs KOTOPOTO
HaumHaeTcAa ¢ test. Cnenys 3TOMy COITallIeHMIO, MOXKHO 3aMEHUTb PYHKLMIO main
CreAyIoLEeNn:
public static void main(String(] args) {

junit.textui.TestRunner.run(new TestSuite(FileReaderTester.class));

}

B pesynbTaTe Kax<ablit HAaNMMUCAHHBINA MHOIO TeCT OyAeT BK/IKOYEH B HabOp TecToB.

[naBHass XMTPOCTb B TECTaX COCTOMT B TOM, YTOObI HAWTM IPaHNYHbIE YCTOBUA.
B cnyyae uTeHMs rpaHMLaMu GyAyT MepBbli CMMBOJ, NOCTENHUIA CUMBON ¥ CUMBOTI,
ClefyIOWMf 3a NOC/IEAHNM:

public void testReadBoundaries()throws IOException {
assertEquals("uTeume nepporo cmmsosa’, 'B', input.read()):
int ch;

for (int 1 = 1; 1 < 140; 1i++)
ch = input.read();

assertEquals ("ureHue nocnenHero cmumsojsia", '6', input.read());

assertEquals ("dreHue 3a koHuoM", -1, input.read());

O6paTm'e BHUMaHUeE, YTO B assert MOXHO NMOMECTUTDb C006U1€HM€, BbIBOAUMOE B
C/Iy4a€ HEYJAQYHOr'o Te€CTaA.

| .
:@: Todymaiime o zpanuuHbix ycn08uAx, Komopote mozym Gotmby HENPABUNLHO 06-

pabomanul, u cocpedomoubme Ha HUX CB0U YCUNUA.

JIpyryio 4acTb nmoucka rpaHMl, COCTaB/seT BblsABN€HUE OCOOBIX YCTIOBUIMA, CIIOCO6-
HbIX IPMBECTY K Heyfade TecTa. B cnyyae paboThl ¢ aitiaMi TAKMMM YCTOBUAMU MO-
TYT OKa3aTbCA MycThbie Bainbl:

public void testEmptyRead
File empty = new File(
FileOutputStream out =
out.close();
FileReader in
assertEquals(

) throws IOException ({
"empty.txt");
new FileOutputStream(empty);

= new FileReader (empty):
-1, in.read()):



Jo6aBneHue HOBBIX TECTOB

B aTOM cnyyae s co3paio AOMONMHUTENbHBIE TECTOBbIE AaHHbIe. Ecu nosxe MHe no-
Hago6uTcs mycton ¢ait, ero MOKHO 6yAeT IOMeCTUTD B OOBIYHBII HA6OP TeCTOB, Iie-
peHecsa COOTBETCTBYIOLMIA KOAA B setUp.

protected void setUp() {
try {
_input = new FileReader ("data.txt");
_empty = newEmptyFile();
} catch (IOException e) {
throw new RuntimeException{e.toString()):
}
}

private FileReader newEmptyFile() throws IOException {
File empty = new File("empty.txt");
FileOutputStream out = new FileOutputStream(empty):;
out.close():
return new FileReader (empty):

}

public void testEmptyRead() throws IOException {
assertEquals (-1, empty.read());
}

UTO npoun30itaeT, €CU BHITIONHATD YTeHue 3a KoHLoM aiina? CHOBa IOMKHO BO3-
BpaTMTbCH 3HA4YE€HUue —l, nia 1106881151!0 eue oouH COOTBCTCTBY]OHLMﬁ TECT:
public void testReadBoundaries()throws IOException {
assertEquals("read first char", 'B', input.read());
int ch;

for (int 1 = 1; i < 140; i++)

ch = input.read();
assertEquals ("read last char", '6', _input.read());
assertEquals("read at end", -1, input.read());

assertEquals("read past end", -1, _input.read());

O6paruTe BHMMaHMe, Kak A UTPalo po/b Bpara i Moero Kopia. S aktuBHo cTapa-
10Cb BOOUTbCA ero HeBepHOI paboThl! Takue AeACTBUA KaXKYTCA MHE OJHOBPEMEHHO
M MPOAYKTUBHBIMM, ¥ 336aBHbIMM (OHU JOCTAB/IAIT YAOBOIbCTBUE TEMHON CTOPOHE
MOeit HaTypbl).

BbinonHss TecThl, He 3a6bIBaiiTe POBEPATD, IPOUCXOAAT M O>KMAAEMbIe OLINOKM
B HajJieXalleM nopsake. [Ipy NomnbiTke 4YTEHUA NMOTOKA NOC/E €0 3aKPHITUA JOTDKHO
reHepuMpoBaTbCs UCKIoYeHne IOEXCeption. 3TO TOXe JOMKHO ObITb TPOBEPEHO:



I'naa4 Co3gaHue TeCTOB

public void testReadAfterClose() throws IOException {
_input.close();

try {

_input.read(};

fail ("HeT MCKINIOYEHMA NPU YTEHMM 3a KOHUOM ¢anna");
} catch (IOException io)} {}

Bce npoume uncknoyenus, oTauyHele oT IOException, reHepupywT oumbKy
OODbIYHDBIM MyTEM.

| . .
:@: He 3abwisatime nposepAmy zeHepauulo UCKIIOUEHUU 8 cy4ae 803HUKHOBEHUA

npobnem.

na Toro yTo6bl NpPOTECTMPOBATH MHTEpdENC HEKOTOPBIX K/IACCOB, MPUAETCH NO-
TPYAUTbCA, HO B Mpoliecce Bbl MOMYyYUTe JeACTBUTENbHOE MOHMMaHMe UHTepdeiica
knacca. B yactHocTy, 6narogaps atomy 6yzet nerye paso6parbcs B yCTOBUAX BO3HUK-
HOBEHUA OWIMGOK M B TPAHUYHBIX YCIOBUAX. DTO ellie OJHO MPENMYILECTBO CO3AAHUA
TECTOB BO BpeMs HalMCAHUA KOJA WK IaXKe paHblLe.

ITo Mepe no6apneHuaA TECTUPYIOIMX K/TACCOB MX MOXHO OOBEAUHATD B HAOOPBI, N1O-
Melljas B CO3/laBaeMble /1A 3TOM Lie/u ApYyTue TECTUPYIOLME KIacChl. ITO [e/1aeTCs Ier-
KO, TIOTOMY YTO KOMI/IEKT TECTOB MOXXET COfiepXaThb B cebe Ipyrue KOMIIEKTbI TECTOB.
Takum 06pa3oM, MOXXHO CO3[IaThb IMTABHBIN TECTUPYIOLIMIA K/1acc:

class MasterTester extends TestCase {

public static void main(String(] args) {
junit.textui.TestRunner.run(suite());

}

public static Test suite() {
TestSuite result = new TestSuite();
result.addTest (new TestSuite(FileReaderTester.class))
result.addTest (new TestSuite(FileWriterTester.class))
// W Tak panee...
return result;

’
’

Koma HY>XXHO OCTAHOBUTHCA? HaBepHm(a Bbl HE€ pa3 C/iablllany, YTO TECTUpOBA-
HNUE HE NOKA3bIBAECT OTCYTCTBUE ownuboK B nporpamMmme. JT1o0 BE€PHO, HO 3TO HE Me€-
HIa€T TECTUPOBAHUIKO NMOBBICUTb CKOPOCTDb pa6OTbl nporpaMMucra. brino npennoxe-
HO HE€Mano0 npaBu, NpU3BAHHDBIX IFAPAHTUPOBATb TECTUPYEMOCTb BCEX MDBICIUMbIX



Jlo6aBneHne HOBBIX TECTOB

KoMOuHalui faHHBIX. O3HaKOMUTbHCA C HUMU NIO1€3HO, HO HE CTOMT IPUHUMATD UX
cnuiukoM Bcepbe3. OHM MOTYT YMEHBUIUTD BBITOAY, IPUHOCUMYK TECTUPOBAHMEM,
a KpoMe TOTO, UMEETCH OMACHOCTb, YTO MOMBITKA HAMUCATh C/IMIIKOM MHOTO TECTOB
OCTaBMUT B iyLle IPOrPaMMMUCTA TAKOM CTiefl, YTO B UTOTE OH BOOOLIe NepecTaHeT Nu-
catb TecTbl. Heo6X0aMMO CKOHLIEHTPUPOBATbCA Ha Haunbonee NOAO3PUTENbHBIX MeC-
Tax. VIayumTe koA v OnpeenuTe, rae OH CTAHOBUTCA CTOXHBIM. VisyunTe GyHxumio n
YCTaHOBUTE O6NMACTH, Tie MOTYT BO3HUKHYTh OLINMOKM. TeCTbl He BBIABAT BCe OLIUG-
KM, HO B TIpoljecce peaKTOPUHIa IOMOTYT /y4lie MOHATb MpOorpamMMy U 6naropaps
3TOMY HaitTy 6onblue on6oK. 5 y>ke TOBOPHI, YTO BCETA HAYMHAK PePaKTOPUHT C
CO3[JaHUA KOMI/IEKTA TECTOB; [0 Mepe NMPOABUKeHNA Briepell A 0653aTeNIbHO MONOoN-
HAIO 3TOT KOMII/IEKT.

|
:@: Onacenust no nosody mozo, 4¥mo mecmuposaHue He 6biA6UM 8ce OUUOKU, He

O0/INHO Mewlamb nUCAmb mecmeol, Komopuvie sbideim 601 UUHCMBO OUWUOOK.

OgnHa u3 npo6neM, CBA3aHHBIX ¢ OOBEKTAMM, 3aK/IIOYAETCA B TOM, YTO HaC/e0Ba-
HUe U nonuMop$u3M 3aTPYAHAIOT TECTUPOBaHMe, TIOCKONbKY IIPUXOAUTCA IPOBEPATD
C/IMLIKOM MHOTO pasHbIX KoMOMHaumit. Ecnm y Bac ecTb TpU COTpyAHMYAIOLIMX ab-
CTPAKTHBIX K/IaCCa M KaXK/bI MMEET 110 TPY TIOAK/ACCa, TO MOTyYaeTCsi AEBATH aNbTep-
HATMBHBIX K/1aCCOB Y ABafilaTb céMb BO3MOXHBIX KOMOMHa1Mit B3auMoaencTBuit. 5 He
CTaparch M0O0N LIEHO MPOBEPATh BCE BO3MOXHble KOMOMHaLMK B3aMMOJENACTBUA,
HO MBITAK0Ch NPOBEPUTD XOTA Obl BCE BAPUAHTHI K/1accoB. ECnu BapuaHTbI K/1aCCOB J0-
CTaTOYHO HE3aBUCUMBI OOUH OT APYroro, si OGBIYHO He MBITAKCh NepenpoboBaTh Bce
KoMOMHaluu. Bcerna ecTb puCK YTO-TO NPONYCTUTD, HO Nyyllle MOTPATUTh Pa3yMHOe
BpeMs Ha TO, YTOObI BHIABUTD GONBIIMHCTBO OMMOOK, YeM MOTPATUTh BEYHOCTD, Mbl-
TasACb HANTU UX BCE.

PasHuia MeXly KOGOM TECTOB M NMPOU3BOACTBEHHBIM KOJIOM 3aK/IKOYAETCHA B TOM,
YTO B TOM, YTOOBI KONUPOBATh M PEAAKTUPOBATH TECTOBBIM KO/, HET HUYETO HEHOP-
ManbHoro. Ilpu pabote ¢ 6onbluMMM KOMOMHALMAMM B3aMMOJIENCTBUI U a/IbTEPHA-
TUBAaMM KIACCOB Sl YACTO 3TO JIeNIal0 — 3TO MO3BO/SAET MHE ObICTPO CO3JaBaTb TECThI
(K KOTOpBIM 3aTeM TaK)Ke MOXXHO NPUMEHUTD pedaKkTOpuHT).

Hapetocp, B 3101 r/1aBe Bbl IOTYYMIN HENJIOXOE MPEACTABIEHNE O TOM, KaK MULIYT-
st TecThl. MOXHO 6b110 6b paccka3biBaTh Ha 3Ty TeMY 3HAUMTENbHO 60nblle, HO 3TO
OTB/1eK/I0 Obl HAaC OT I/1aBHOM 3aaun — pedakropyunra. CosaanTe XOpOIWNA AETEKTOP
OWMOOK U 3aMyCKaifTe ero rnovauie. IT0 — MpeKPacHblt UHCTPYMEHT 1S MOOBIX BY-
ROB pa3paboTOK U HEOOXOAMMOE NpeBapUTENbHOE YCTIOBUE [/ IPOBEAECHUS pedak-
TOpPUHTA.






I'naBa5

Ha nyTtu K Karamory
pedaKkTOPMHTOB

B rnaBax 5-12 mpencTaBieH MCXOAHBINM KaTanor MeTopos pedakTopunra. OHM Ha-
MMCaHbl HA OCHOBE MOETO OMbITa peaKTOPUHIa 32 HECKONbKO MOC/IEJHMUX NIeT. ITOT
KATa/Mor He SABMAETCA MCYEPIBIBAIOILMM MM GECCIOPHBIM, OH JO/KEH BCEro /NMIUb
o6ecreynTh HalEXXHYI0 CTAPTOBYIO TOYKY ANA BbIMONHEeHUA pedakTopuHra nonb3o-
BaTe/IeM.

®opmar onucaHnsa pepaKTopMHIa

[Tpu onucauny peak TOPMHIOB B 3TOM U APYTUX [MIaBaxX cOOM0AaeTCA CTAHAAPTHDINA
¢opmar. OnycaHue KaXXoro MeTofa COCTOMT U3 MATU YaCTEN, KaK MOKA3aHO HIKE.

8 [lepsbiM upeT Haspanmue. OHO UTpaeT ponb MpU CO3JAAHMA CIIUCKA METOMIOB pe-
daxTOpMHTa U UCMIONb3YETCA MOBCIOAY B KHUTE.

B 3a Ha3BaHMeM C/IefyIOT KpaTKas CBOAKA CUTYaLyii, B KOTOPbIX IPUMEHNM JaH-
HbIV METOJ, M KPaTKue CBEAEHUA O TOM, YTO UMEHHO OH JieN1aeT. ITO NO3BONAET
6bICTpee HaXOAUTDb HeoOXOAUMBIN METOJ,

B MoTMBaUMA ONMCHIBAET, [I04EMY CIEAYET NMO/b30BATbCA 3TUM METOIOM pedak-
TOPUHTA U KOTa HE CTIElyET €ro NPUMEHATD.

B TexHuxa NoApPOGHO, LAT 32 LIATOM, ONUCBIBAET, KAK TPUMEHATD JAHHbIN pedak-
TOPMUHT.

B [Ipumepsl conepXaT UNMIOCTPALIUIO (O4€HDb IPOCTOr0) MIPUMEHEHU A METO/IA, Jie-
MOHCTPUPYIOLLYIO €0 [IeCTBUE.

Kpartkas cBogka copepxut GOopMynupoBKy npobemsl, pelLieHne KOTOpoif obecrie-
YUBAeT JAaHHBIA METOf, a TaK)Ke KpaTKO€ ONMCAHUE €ro NENCTBUMN U H36p0COK npoc-
TOr0 NpUMEPA, MOKA3bIBAKILIETO CUTYALUIO A0 U I1OC/IE BbINTOTHEHUA ped)aKTopuHra.
I/IHOI‘,IIa A UCTIONDb3YIO 3€Ch KOJ, @ UHOIla — AuarpaMMy Ha yHMq)MLlMPOBaHHOM A3bIKE
monenupoBanus (UML), B 3aBUCMMOCTHM OT TOTO, YTO Nyyll€ NepeaeT CyTh JAHHOTO
MeTtopa. (Bce auarpammbl UML B 3TOi KHUre UCTIONb3YIOT peann3aliio, ONUCAaHHYIO



[nasa5 HanyTu k katanory pedpakTOpuHTOB

B KHure [8].) Ecniu BbI y>xe BcTpedanuch ¢ faHHBIM pe(akTOPMHIOM, JOCTATOYHO 6erno
B3IJIAHYTb Ha MpuMep, YTOOBI NONYYUTb XOpolliee NpeACTaBNeHne O pedaKTOpHUHTe.
Ecnn xe HeT, To BaM ceyeT npopaboTaTh NpuMep Moydyllle, YTO6bl XOPOLIO MOHATD
CMbICT pepakTOpUHTa.

Onuncanue TEXHUKN OCHOBAaHO Ha MOMX 3aMETKaX O TOM, KaK BBIIIONHATb AaHHBIN
pedaktopunr. OHu HeO6XOAMMBI MHe MOC/e TOTO, KaK 51 HEKOTOPO€e BpeMsi He MOJb-
30Ba/ICA JJAHHBIM PeaKTOPUHIOM, YTOObI BCTIOMHUTSH ero. [103ToMy naHHbIA pasgaern,
KaK NPaBUJIO, KPATOK U He MOSACHSAET, I04YeMy C/leflyeT BBIMO/IHATD Te WM MHBIE LIATH.
Bonee noapo6Hble MOACHEHUA MOXHO HaiTH B npumepe. Takum o6pa3soM, TexHUKa
npeacTaBaseT co6oi IPOCTO KPaTKue 3aMETKH, K KOTOPBIM MOXHO 0OpaTUThCA, KOraa
JaHHbIA pe)aKTOPUHT BaM 3HAKOM, HO C/IeflyeT OCBEXMUTb MaMATh (Tak, N0 KpaiHeit
Mepe, Ucnionb3yo ux ). [1pu npoBeneHnn pedakTopuHra Bepsbie BaM, BEPOATHO, NO-
TPe6yeTCs MONHOCTBIO IPOYECTb IIPUMEP.

Sl onmcpiBan TeXHMKY TakMM 06pa3oM, YTOOBI KaXKAblif War pedakTOpMHTa 6bil
Kak MOXHO Menpye. Ocoboe BHMMaHUe NpU NpoBedeHUM pedaKTOPUHTA yAeNAEeTCs
BOIIPOCaM OCTOPOXHOCTM, IOITOMY pe(aKTOPUHT C/IeAyeT BBINONHATD MalleHbKUMMU
Ia)XKaMy, TIPOBOJA TIOC/Ie KaXJOro U3 HUX TecTupoBaHue. Ha npaktuke s 06b14HO
BBINO/HAK 60/lee KPyNHbIe LIaTH, YeM ONMCAHO 3[eCh; CTONKHYBUIMCDH C OLIMOKOM, 5
OTCTYNalo Ha3aj 1 iBUraioch 6onee MenkuMy waxkkamu. [Ipy onucauny warop Mox-
HO HaATHU PAJ CChIZIOK Ha ocobble cnyyau. Takum o6pasoM, onymcaHme WArOB BHICTY-
MaeT TakXXe B Ka4eCTBE KOHTPONBHOTO CIMCKa (3a4acTyio s M caM 3abbiBaio 06 3TUX
Bellax).

[TpuMepbl IPOCTHI A0 cMeWHOro. VIX 3ajjada — MOMOYb pasbACHEHUIO pedakTo-
PMHTa, HO NIPX 3TOM KaK MOXHO MeHbllle OTB/IeKAaTh YMTATE/NIA HAa HEe OTHOCALMECS K
ey noppo6HocTH (HafielCh, YTO MO ITOI NPUYMHE UX YIIPOLIEHHOCTD IIPOCTUTENNBHA;
OHM, HECOMHEHHO, He MOTYT C/TY>XKMTb IIpMMepaMu AO6POTHOTO POEKTUPOBaHMA 6U3-
Hec-00bekTOB). S yBepeH, YTo, pa3o6paBIINCD, Bbl CMOXETe IPUMEHUTD peaKTOPUHT
K cBOMM 60/lee CIOXKHBIM UCXOAHBIM TeKCTaM. JI/Isi HEKOTOPBIX COBCEM YXX MPOCTBIX
METOfIOB pepaKTOPUHTA IPUMEPBI OTCYTCTBYIOT, IIOCKO/IbKY BPSIZ /1M OT HUX MOI/IO 6bl
6bITb MHOTO TTO/Ib3bI.

He 3abbiBaitTe, 4TO 3TM NPUMEpPBI BKIIOYEHDBI A1 WITICTPALMU TOMBKO OAHOTO
o6cyxpaaemMoro Metoaa pedakTopuHra. B 601bIUMHCTBE CyyaeB B [O/1y4aeMOM B pe-
3ynbTaTe peakTOPUHIa KOAie COXPAHAIOTCA MPOONEMBI, 1A PEIEHNSA KOTOPBIX Tpe-
6yeTcs npuMeHeHue APYTUX MeTOA0B pedpakTopuHra. B psge ciyyaes, Koraa MeTOMIbI
pedakTopuHra 4acTo KOMOMHUPYIOTCA OfMH C PYTUM, 51 TIEPEHOLY IPUMEPBI U3 OfI-
Horo pedakTopuHra B Apyroif. [Ipyu aToM Hallie BCero st OCTaB/IA KOJ TAKUM, KaKUM
OH MO/Ty4aeTcs Nnocse nepBoro peakTOpMHra. ITO CAENAHO YIS TOTO, YUTOOBI KaXKbINA
pedakTopuHr 6611 ABTOHOMHBIM (BeAib KaTanor peaKTOPUHIOB, B TIEPBYIO OYepenb,
JIOTIXKEH CNY>KUTh CIPABOYHUKOM).



ITouck cchinok

He cnenyet npMHMMaTh 3TH IPUMEPHI KaK COBETBI O TOM, KaK MUCATh TOT MM MHOM
Kmacc. IIpuMepbl IpuBefieHbl TONBKO AN MIMIOCTPaUMu pedaKTOPUHIa U HU Ji/IS Yero
6onee. Hanpumep, o6patute BHMMaHMe, YTO B IPUMepaXx 1A NPeACTAaBIeHNS JEHEeX-
HBbIX BEMVMUYMH Mconb3yeTcss TMN double. DTO clenaHo ANA yNpoleHUs NPUMEPOB,
TNOCKO/IbKY KOHKPETHO€ NpefCTaB/ieHie He UrpaeT pony Mpy nposefiennu pedakro-
puHra. Ha camoM ke ienie s HaCTOATENbHO He peKOMEH/ Yo puberars k Tuny double
TS IeHOKHbIX BEIMYMH B KOMMEPYECKUX NporpamMMax. Jina pelienus atoin 3afaum
0/Ib3YI0Ch POEKTHBIM L1abnoHoM “KomnuectBo” [7].

Bo BpeMs HamMcaHMsA 3TON KHUIU B KOMMeEPYECKMX MPOEKTaxX yallle BCETO MpyuMe-
Hs/TaCb BepCUs A3bIKa IPOrpaMMUpPOBaHus Java 1.1, mo3ToMy 60/1bLIMHCTBO MPUMEPOB
OPMEHTUPOBAHO Ha Hee; 3TO 0COOEHHO 3aMETHO B C/TyYae UCMONb30BaHUA KOIIEKLIMIA.
Korna s 3aBepuan sTy kHury, 607ee LIMPOKO JOCTYIHOI cTana Bepcus Java 2. Tem He
MeHee 51 He BUXKY HEOOXOIMMOCTH Tepefie/biBaTh Bce MPUMEpDI, TOTOMY 4TO C TOY-
KV 3peHMs pedaKTOPMHIa KONIEKLIMM UMEIT BTOPOCTENEHHOe 3HaueHne. Ho Bce xe
HeKOTOpble MeTOAbl pehakTOpPUHra, Takue Kak “MHkancynauus konnexumn” (c. 226),
B Java 2 oCylecTBIAITCS MHade. B Takux (ZJoBOMBHO peaKMX) CIyyasx s usnarawo obe
BepCUM — Kak i Java 2, Tak u 14 Java 1.1

51 MCNIONDB3YI0 MONYXMPHENT MOHOWMPHHHLBIA LIPUQDT 1A BbIAEIEHUA U3MeHe-
HMI KOJIa, €C/TM OHM OKPY>KEHbI KOJIOM, OCTAaBIIVMMCSA HEU3MEHEHHBIM, M MOTYT 6bITh
He 3aMeyeHbl yntateneM. OHAKO NMOMY)XMPHBIM WPUPTOM BBIENAIOTCS Ja/IEKO HE
Bce BHeCEHHble M3MeHeHU s, IOCKO/IbKY HeyMepeHHOe IpMMeHeHe 3Toro wpudra no-
Mellano 6bl BOCTIPUATHIO MaTepHuana.

ITouck cchinok

Bo mMHOrux mertogax pedakTopuHra Tpe6yeTcss HaMTH BCE CCHUIKM Ha METOR, 1oJie
um knacc. [Ipusnekaitte s 3ton paboTbl koMmbloTep. C €ro MOMOLIbIO PUCK NPO-
MYCTUTb CCBIIKY CHM)KAETCS, a MOMCK BBIMOMHAETCA 3HAUMTENbHO ObICTpee, YeM Npu
06bIYHOM NTPOCMOTpe KOfa.

B 60nbuiMHCTBE A3bIKOB KOMIIbIOTEPHBIE TPOTPAaMMBbI IIPEACTABIAIOT COO0M MPOCTO
TeKCTOBble (ait/ibl, TOITOMY JTyyllie BCEro MpMOErHyTh K MOAXOAALIEMY BULY TEKCTO-
BOTO MOMCKa. Bo MHOIMX cpefax MporpaMMMpOBaHUS MOXHO OCYIIECTBAATh MOMCK
Kak B ofiHOM caitne, Tak v B rpynne ¢ait1oB OfHOBPEMEHHO.

He npub6eraiite x aBTOMaTM4eCKOMy MOMCKY M 3aMeHe. [Ina Kaxaoi ccbinku ybe-
JIUTeCh, YTO OHA M B CAaMOM [lejie YKa3bIBaeT Ha TO, YTO Bbl XOTUTE 3aMEHUTb, MoXxHO
BOCIO/Ib30BAThCA 1a6/IOHOM [TOMCKA, HO 51 BCET/1a MBICTIEHHO MPOBEPSI0 NPaBUNIbHOCTD
BBINO/HsEMOM 3aMeHbl. EC/TM B pa3HbIX K/1accax eCTb OJ{HOMMEHHbIE METO/IbI M/IN B OfI-
HOM K/IacCe — METOfbI C Pa3HBIMM CUTHATYPAMU, BEPOSTHOCTb OLIMOKM OKa3blBaeTCA
C/IULIKOM 60/bLION.



[nasa 5 HanyTu k karanory pedakropuuros

B cunbHO TMNM3MPOBAHHBIX A3BIKAX MOMOLLbL B MOUCKE MOXKET OKa3aTh KOMIU/IA-
TOp. YacTO MOXXHO NMPOCTO YAAMUTh MPEXHIOW QYHKLMIO U NO3BO/IUTE KOMITUSATOPY
UCKaTb BMCAYME CCHUIKM. JTOT MOAXO XOPOII T€M, YTO KOMIMISATOP HalMJeT UX BCe.
Ho u ¢ atTuM nonxonoM cBsisaHbl HEKOTOpbIE NPO6GIEMBI.

[Ipexpe BCero, KOMNMAATOP 3aNyTAETCA, €CIM HeKoTOpasAs GYHKLMA ONpefeeHa
B MepapX1y Hacle0BaHMUsA HeCKo/NbKo pa3. Oco6eHHO 3TO KacaeTcs MOUCKa HEOHO-
KPaTHO NepeKpbIBaBLIMXCSA METOROB. PaGoTan ¢ Mepapxueil, UCNIONb3YiTE TEKCTO-
Bblit TIOUCK, YTOOBI Y3HATD, He ONpE/Ie/IEH 1M MHTEPECYIOLMI BAC METOA M B APYTUX
KJ1accax.

Bropas npo6nema 3ak/io4aeTcsA B TOM, YTO KOMIMU/IATOP MOXET OKa3aTbCA C/IUII-
KOM MEJ/IMTENbHBIM [/ BbINONIHEHUSA 3TOi paboThl. B TakoM cny4ae cHauana o6paru-
TECb K TEKCTOBOMY MOMCKY; KOMIMAATOP OyAeT MCIONb30BAaTbCA A/ MepenpoBEepKU
NONYYEHHbIX BaMM Pe3y/IbTaTOB. ITOT CHOCO6 AENCTBYET, TONbKO €C/IM HAZl0 YAAMUTD
MeTof. OHaKO 3a4aCTYI0 HY>XHO Pa306paTbcs, KaK OH UCIIONb3YETCA, U PELIUTD, YTO C
HUM [ieNaThb Janblie. B Takux cnyyasx NpuMeHsANTE TEKCTOBBIN MOMCK.

TpeTba npobnema cBA3aHa C TeM, YTO KOMIIU/IATOP He MOXET NEPEXBATUTb UC-
nonb3oBanue API pednekcuu Java. Kcratu, 3To 0fiHa M3 NpUYMH, O KOTOPBHIM IIpUMe-
HATb pednexcuio cremyeT ¢ 0cob0it 0CTOPOXKHOCTbIO. Ec/u B cucTeMe ucnonb3yercs
API pebnexcun Java, HeOOXONMMBI TEKCTOBBIA MOUCK U JOTOMTHUTENBHOE YCUIIEHME
TECTUPOBAHMA. B HEKOTOPHIX MeCTax A NMpeasaraid KOMIUIMPOBaTh 6€3 TECTMPOBa-
HMsA — OOBIYHO TaM, Iae oubxu 6ynyT nepexpayeHbl KOoMNUATOpoM. Ho B cnyuvae
npumeHeHusA pedrnexcuu Java 3ToT crnocob He paboTaeT, TaK YTO BCE KOMIMIALMUM
ROJKHBI TECTUPOBATbCA.

Hexotopbie cpeapl Java, B yactHocTn VisualAge ot IBM, npenocTaBisioT BO3MOX-
HOCTH, aHanornyHble Refactoring Browser gns Smalltalk. 3neck BMecTo TexcToBoro no-
MCKa 15 HAXOXKAEHUA CChI/IOK MOXKHO MCIO/Ib30BaTh MEHIO. B Takmx cpenax kop xpa-
HUTCA HE B TEKCTOBBIX (paitax, a B 6ase JaHHBIX B onepaTMBHOI namsati. Eciu y Bac
€CTb BO3MOXHOCTb TaKO# paGOThI, IpUYunTE Ce6 K HEM: YaCTO yKa3aHHbIe CIOCOOHOC-
THU Cpefl NPEBOCXOAAT MO CBOMM BO3MO>KHOCTAM TEKCTOBBIN MOUCK.

Hackonbko 3pensl npegnaraeMbie METORBI pepakToOpMHTa

/o601 aBTOp, NUIIYIIMI HAa TEXHUYECKIUE TEMBI, BBIHY>K/IEH BbIOMPATh MOMEHT [/ist
ny6nmkauum cBoux upeit. YeM paHbuie ouM GyayT onmyGNMKOBaHbI, TEM CKOpee MMM
CMOTYT BOCINONb30BaThcA ipyrue. Ho ecn ony61MKoBaTh CIMILKOM PaHO, MOKa uien
ele “nonychipblie’, OHM MOTYT He CPabOTaTb U AaKe NOCAY>KMTb UCTOYHMKOM NpOBIEM
V1A TeX, KTO MOMbITAETCA UMM BOCIIONb3OBATHCA.



Hackonrko 3penbl npegnaraeMblie METOABL pe(baKTopuHra

OcHOBBI TeXHONOTUM pehakTOPUHTA, T.e. BHeCeHMEe HEOOMbIUNX N3MEHEHWI 1 Yac-
TOe TECTUPOBaHMe, IPOBEPEHa Ha MPOTHKEHNM MHOTHX NIeT, 0COOEHHO B coobLIeCTBE
nporpammuctoB Smalltalk. [ToaToMy 51 yBepeH, uTo dyHIaMeHTanbHaA ufies pedakTto-
PMHTa IIPOYHO Y HA/IeXXHO YCTOAMAC.

MeTonbl e pedakTOpuHTa, ONMCHIBaEMble B JAaHHO KHUTE, MTPEACTABAIT C060M
MOM 3aMeTKH I10 MIOBOAY TeX Pa3sHOBUAHOCTeN peaKTOPUHTA, KOTOPble MPUMEHANUCH
MHOI0 Ha npakTuke. Ho ecTp pasHuua Mexxay npumeHeHneM pedaKTOpUHIa 1 CBefie-
HMEM €ro K YUCTO MeXaHMYECKOI TOC/IENOBATENbHOCTY HEKOTOPbIX aros. Hanpumep,
MOTYT BCTpeyaTbcAl MpoO/MeMbl, BOZHMKAWOLIME MUUIb TPU BeCbMa CHEUNPUUECKNX
obcrositenpctBax. He Mory ckasarb, YTO Te, KTO BBINO/HAN ONMCAHHbIE 3[€Cb LIArH,
YacTO BCTPEYANuCh ¢ TaKoro poaa npo6nemamu. [IpumeHaTb pedakTOpuHT 6€31yMHO
He cnepyet. [IoMHUTe, 4TO, UCMIONB3YA pedaKTOPUHT, HEOOXOANMO alaNITUPOBATD €T0
K CBOMM YcnoBuAM. Ec/in BbI CTONKHETeCH ¢ MHTEPECHOI Npo6neMoit, HaMMLINTe MHe
10 37EKTPOHHON TOYTE, M A IOCTApalCh MOCTABUTb APYTUX B U3BECTHOCTb 06 3TOM
CUTYyauumu.

Eute oamu acriekT pedakTopyHra, 0 KOTOPOM HeOOXOAMMO MOMHMUTb, — METO/bI
pedrakTOpUHTa ONUCHIBAIOTCS B NPEANONOXEHNM, YTO BCE MPOTPAMMHOE obecrieyeHue
BBINO/MHSAETCA OfHUM 10TOKOM. Co BpeMeHeM, Hafieloch, 6yyT OnmcaHbl METOAbI pe-
dakTopuHra /s napa/ieNbHOrO M PaclpeeNeHHOTO NIPOrPaMMMpPOBaHUA. JTn Me-
ToAbI 6yAyT MHBIMU. Hanpumep, B mporpaMmax, BbINOMTHAEMbIX [TOC/IEOBATENbHO, He
CTOMT BECTIOKONTBCA O YaCTOTE BbI30Ba METOJIa: BbI30B MeToa ob6xopuTca fAeuteso. On-
HaKO B pacrpefieNIeHHbIX NPOrpaMMax MeXIPOLeCCHbIE BbI3OBDbI CMEAyeT BbINOMHATD
KaK MOXHO pexxe. [l TaKMX BUJOB IPOrPaMMMPOBaHUA €CTb CBOM Pa3HOBUIHOCTH
pedakTopyHra, KOTOpble BLIXORAT 32 pAMKYM JaHHOM KHUTH.

MHorue Metoabl pedakTopuHra, HanmpuMep “3aMeHa KOfa TMMA COCTOAHMEM/
crparerueit” (c. 245) unu “opMupopanne mabmoHHOro MeToa” (c. 361), COCTOAT BO
BBEJIEHMM B CUCTEMY NPOEKTHBIX 1abmoHoB. B kuure [9] ckasano, 4TO “npoeKTHbIE
WAG/OHDI. .. IPEAOCTAB/SAIOT LiefieBble 00beKThI IS poBefieHus pedakropunra’. Cy-
1IeCTBYeT €CTeCTBEHHAA CBA3b MEOXKAY INPOEKTHBIMM 1IaboHaMyu U pedaKTOPUHTOM.
[[1a61oHbI MpeAcTaBAAT cO60i Leny; pedaKTOPUHT Xe aeT METOAbI UX AOCTHIKEHUA.
B laHHOM KHUTe HET MeTOOB pepaKTOPHMHTa A/ BCEX U3BECTHBIX MPOEKTHBIX Wabo-
HOB, JjaXKe ISl BCeX LIAG/IOHOB M3 YNOMAHYTO! KHUTHU. B 3TOM OTHOWEHMM NPUBOAM-
MbI/f B JaHHOM KHUTe KaTanor He monoH. Hajewcy, 4To korna-HMOYAb 3TOT npoben
6yneT ucnpas/ieH.

[IpuMeHss MeTOAbI peaKTOPUHTa, TOMHITE, YTO OHU MPEACTAB/AIOT COOOI MM UIb Ha-
yano myTyi. Bbl HaBepHsKa HalifIeTe, YTO X HEJOCTATOYHO. S MyO/MMKyI0 MX MPAMO ceityac
TO/IbKO MOTOMY, YTO CYMTAIO MX [OJIE3HBIMU, HECMOTPA Ha MX HecoBepiueHcTBO. Hanerwcs,
YTO OHM MOCITY>KAT HEIIOXOI OTIIPABHON TOYKOI 1 ITOBBICAT Balll BO3MOXXHOCTH 3 dek-
TUBHOTO peaKTOPUHTa, T.e. IOCTY>KAT BaM TeM )K€, YeM OHM CITYXKAT IIA MEHH.



ImaBa 5 HanyTu k katanory peakTOpMHTOB

Jlymaio, 4To 1o Mepe npuoOpeTEeHNs ONbITA NPUMeHEHUA pedaKTOPUHTA Bbl HaYHe-
Te pa3pabaTbiBaTh cOOCTBeHHbIe MeTOAbI. Hazeloch, npuBeieHHbIe TPUMEPHI MTOOYAAT
BaC K 3TOMY U [aflyT Haya/lbHble NPEACTABNEHUA O TOM, KaK 3T0 jenaerca. S oraawn
cebe OTYET B TOM, YTO METOIOB peaKTOPUHTIA CYLIECTBYET ropa3fio 6o/blie, YeM Onu-
CaHO MHOI0, a IOTOMY s 6yly paji COOOLIEHUAM O CTABIUMX U3BECTHBIMU BaM HOBBIX
BUAax peakTOpUHra.



I'maBa 6

CocraBieHue MeTOI0B

Bonbuasa yactb Moux pedaKTOPMHIOB COCTOMT B COCTAaB/IeHMM METOAOB, KOp-
pekTHO odopmnstowux koa. [Tpo6nembl no Gonblueit YacT o6ycnoOBNeHbl HaMYM-
€M C/IMIIKOM [VIMHHBIX METO/OB, 3a4acTyio ¢ 6ONbIIMM KONMYecTBOM MHpopMaluy,
CNIPATAHHOM 3a C/IOXHO! JIOTMKOM, KOTOPYI0 OHM OObIYHO BK/MI0OYaKT. OCHOBHBIM
MeTOZIOM pedakTOpHHTa B 3TON CUTyauuu ApnseTcsa pedaktopunr “Ussneyenne me-
Topa” (c. 132), B pe3ynbTaTe KOTOpOro pparMeHT KoAa CTAHOBUTCA OTHAE/IbHbIM Me-
TogoM. PedakTopunr “BectpauBanme metoga” (c. 139), no cyTu, npeactasaseT coboi
NPOTNBOMNONOXKHYIO NPOLEAYPY, 3aMEHAIOLIYIO BbI3OB METO/IAa KOJIOM, COAlePXaliuMcs
B ero Tejle. ITOT peakTOPUHT 0ObIYHO TpebyeTcA Moc/ne NMPOBEAEHNA HECKONbKMUX
M3B/IE4EHUIA, KOTAa A BUXY, YTO HEKOTOpPbIE U3 NONTYyYEHHBIX METOAOB 60/blIE He Bbi-
MONHAIT afieKBaTHYI0 paboTy, MM ec/iu HeoOXOAMMa peopraHu3alusa cnocoba pas-
Aie/IeHUA KOZIa Ha METOMbI.

[naBHas npo6bnema pedaktoputra “Ussneyenmne Metoaa” (c. 132) ceasana ¢ obpa-
60TKO NOKa/IbHBIX IEPEMEHHBIX U, IPEX/E BCETO, C HATMYMEM BPEMEHHbIX MepeMeH-
HbiX. PaboTas Hajy MeTOfOM, 1 0OBIYHO C NoMolblo pedakTopuHra “3amMeHa BpeMeH-
HOIf nepeMeHHOM 3anpocoM” (c. 141) cTapalocb M36aBUTHCA OT KaK MOXKHO 6onbLiero
KONIMYeCTBa BPEMEHHBIX MepeMeHHbIX. Ecnu BpeMeHHas nepeMeHHas MCNonb3yeTcs
IUIA HECKO/bKMX Liefiei, i CHayaza npuMeHAo pedakTopuHr “PacuuenneHne BpeMeH-
HO NepeMeHHOi” (. 149), 4TOObI 06NETYUTD MOCTEAYIOILYIO €€ 3aMEHY.

OnHako MHOTAA BpeMEHHble NMepeMeHHble OKa3biBAeTCA CAMIIKOM CIOXHO 3aMe-
HuTb. Toraa Tpebyetcsa npuberHyTh K pedaktopunry “3ameHa Metosia 06bEKTOM Me-
TofioB” (c. 155). OH no3BonAeT pa3buTb Ha YaCTH AaXKe CaMbli 3aMy TAHHbIA METOI, HO
ero LeHa — fno6aBeHue HOBOTO K/1acca /1A BbINOTHEHUA 3a/ja4M.

C napaMeTpamu 06bI4HO Npo6/ieM MeHbllE, YeM C BpEMEHHBIMM TNEPEMEHHBIMM, —
€C/IM TONbKO MM He NMPUCBAMBAKTCA 3HaYEHUA. B MPOTMBHOM C/lyyae HYXKHO BbINO/-
HUTb pedakTOpUHT “Yanenne npucsanBaHmit napameTpam” (c. 152).

Korna MeTop paspeneH, cTaHOBMTCA /erye NOHATb, KaK OH paboTtaer. MHoraa Ha-
XOAIUTCA BO3MOXHOCTb YNy4YWINTb aITOPUTM, CAeNaTh ero 6onee noHATHbIM. Torpa a
npuMeHsnio pepakTopuHr “3amena anroput™a’ (c. 159).



I'nasa 6 CocTaBieHue MeTOL0B

WNsBneuyenne merona (Extract Method)

MMmeeTca PpparMeHT Kofia, KOTOPbIIt MOXHO CTPYIIMUPOBATD.
Ipeobpasyem dpazmenm xoda 6 Memoo, HA36aHUe KOMOPO2ZO NOACHAEM €20 HA3HA-
YeHue.

void printOwing{double amount) {
printBanner();

// BuiBOO HeTanewn
System.out.println("name: " + name);
System.out.println("amount " + amount);

I

void printOwing(double amount) {
printBanner () ;
printDetails(amount);

void printDetails(double amount) {
System.out.println("name:" + name);
System.out.println("amount" + amount);

MoruBauusa

970 OiMH 13 Hanboee YaCTO BLINIONHAEMbIX MHOIO Pa3HOBUIHOCTEN pedakTOpPUH-
ra. Eciu A HaxoXKy MeTofl, KaXKyIIMICA CTUILKOM JUTMHHBIM, M/TU KOJ, KOTOpBIN A/ MO-
AICHEHUA ero mpefiHa3HayeHuA TpebyeT KOMMEHTapueB, i Ipe06pa3syio 3TOT GpparmeHT
KOJia B OTAe/IbHbI MeTOf,.

Sl npennoYnTa KOPOTKME METOAIbI C OCMBIC/IEHHBIMM MMEHAMMU, X TOMY €CTb 06bsiC-
HeHuA. Bo-nepBbix, BepOATHOCTb UCMIONBb3OBAHMA HEGONBIIOrO METOAA APYTUMM METO-
flaM Bblllle, YeM B cly4dae 60n1b1uoro rpoMosakoro MeTosia. Bo-BTopbix, MeTozibl 6onee
BbICOKOTO YPOBHA Ha4MHAIOT BHIINA/ETb KaK Habop koMmeHTapueB. Kpome Toro, npu
“MeNKoi rpaHyNALMK” yNPOLLaeTCcA 3aMeHa METOJIOB.

Ecnu panbuie Bbl nonb3oBanuch 60nbNMM METOAMM, BaM NOHAJOOUTCA HEKOTO-
poe Bpems, 4TOObI TPUBBIKHYTb K MajibiM MeTofiaM. Oco6eHHO nojesHbl Majiblie METO-
Aibl, 06/1aaroLMe XOpOLUIMMM CAMOIOKYMEHTUPYEMbIMU MMeHaMMU. VIHOrIa MeHA cripa-
WIMBAIOT, KAKO [/IMHBI IO/KHO 6bITh MMA MeToAa. MHe kaxkeTcs, BaXkHa He [VIMHA, a
CeMaHTMYeCKOe PacCTOAHME MEXY MMEHEM U TeloM MeToAa. Ecnu Bbiaenenue yactu
KO/Ia B OT/E/bHBIA METOA fleNaeT Koj 60/iee MOHATHDBIM, BbINONIHANTE €ro, laxke ecnu
MMA MeTO/Ia OKaXXeTCA /IMHHEE, YeM BbIJIEIEHHDII KOJI.



MNssneyenne Metona (EXTRACT METHOD)

Texunka

Co3spaiiTe HOBBIN METOA U AANTE MY UMS, COOTBETCTBYHOLL €€ NPeJHA3HAYEHN IO
MeTopia (TOMY, YTO OH JieNaeT, a He KaK).

=> Kozda npednonazaemviii 0ns evideneHus ko0 04eHb npocm (Hanpumep, 8vi60-
doum omdenvHoe coobwseHUe UnU Bbi3biéaem 00Hy PyHKYUI0), mo e20 cmoum
usenexams u 6vi0ensimp 8 0MOeNbHbIt MEMoO, MONLKO eCTIU UMS HOB0Z0 Me-
mooda nyvuie packpoiéaem HasHaveHue Kkooa. Ecnu ev1 He mosxieme npudymamp
codepiamenvHoe UMA, He U3énexalime maxoti Koo.

CkonupynuTte Kog, NogAexalui u3BleyeHNIo, U3 UCXOAHOTO MeTOAA B CO3a-
BaeMbIH.

HaitguTe B u3BNe4eHHOM Kojie Bce OOpallleHUs K NepeMeHHbIM, MMEIOLLIUM N0-
Ka/ibHY1I0 06/1aCTb BUAMMOCTH B MCXOTHOM MeTofe. VIMU ABNAIOTCA OKa/IbHblE
riepeMeHHble ¥ NapaMeTpbl METOAA.

Haitaute BpeMeHHble nepeMeHHble, KOTOpble MCMO/NB3YIOTCA TONbKO BHYTPHU
3TOro BblfeneHHOro koaa. Ecnu Takue nepemMeHHble eCTh, 06BABUTE UX KK Bpe-
MeHHble NepeMeHHble BO BHOBb CO3[JaBaéMOM METO/IE.

IIpoBepbte, He MOAMULMPYET NN BbIIENEHHBIA KOA Kakue-1160 U3 yrnoMsaHy-
TbIX TIEPEeMEHHbIX C NI0KaNbHOM obnactbio BuaMMocTu. Ecnu Moguduumpyercs
TONbKO OfHA NepeMeHHas, MonpobyiTe NpeBPaTUTh U3BIEKAEMDIil KO, B BbI3OB
APYroro MeTofa, pe3y/nbTaT KOTOPOro NpUCBaUBAEeTCA 3TOM nepeMenHon. Ecnu
3TO 3aTPYAHMUTENbHO UM TAKUX NEPEMEHHBIX HECKOMbKO, TO U3B/IE€Yb METOJ KaK
OH €CTb He MPEACTABAETCA BO3MOXHbBIM. B aToM cnyyae nonpobyitte cHayana
BbINONHUTb pedakTopuHr “Pacuiennenue BpeMeHHON mepeMeHHoi” (c. 149),
a 3aTeM CHOBa BbIIENUTb METOMl. BpeMeHHbIe nepeMeHHbIE MOXKHO YCTPAHUTD C
nomouiblo pedakTopuHra “3amMeHa BpeMeHHON nepeMeHHOM 3anpocoM” (c. 141)
(cM. 06CcyxaeHne B NpUMepax).

IlepenaiiTe nepeMeHHbIE C TOKANbHOM O6MACTbIO BUAUMOCTH, YTEHUE KOTOPbIX
OCYIIeCTB/IAETCA B U3B/IEKAEMOM KOJI€, BO BHOBb CO3/1aBa€MbIii METOJl B kayec-
TBe NIapaMeTpoB.

Ilo 3aBeplieHUNn pa6OTbI CO BCEMM JTOKA/TbHbIMU NMEPEMEHHDIMU BbLINTIO/THUTE

KOMIMUIALUIO.

3aMeHuUTe B MNCXOQHOM METOAE M3B/IEYEHHbIN KOJ BbI3OBOM BHOBb CO3[JaHHOro

MeTofa.

=> Ecnu 6 co3danHbiil memoo nepemeuservi Kaxue-nubo spemerHbie nepementole,
Hatioume ux 06vA87eHUSA BHe U387IeHEHHO20 KOba. Ecnu maxkosvie umeromcs,
UX MONHO yoaname.

Boinonuure KOMIIUIALUIO U TECTUPDOBAHUE.



T'naBa 6 CocraBneHune MeTOROB

HPMMCP: TOKAa/IbHBIX IEPEMEHHBIX HET

B mpocresteM cnyyae pedakropuHr “Vi3BneyeHue MeTosa” BHINOMHAETCS TPUBMU-
anbHoO. PaccMOTpMM criepyoLmit METOA:

void printOwing() {
Enumeration e = orders.elements();
double outstanding = 0.0;
// BelBOO GaHHepa
SyStem.Out.pril’ltll’l("*****************************")
System.out.println("*** 3amosXeHHOCTbL KJIMEHTa ***")
System.out‘println("*****************************") H

~e N

// PacueTr 3amoJIKeHHOCTU

while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
outstanding += each.getAmount () ;

}

// BbBOO meTalbHOM MHbOpMauUMu
System.out.println("Mma: " + name);
System.out.println("KomuuectBo " + outstanding);

KO}I, BblBO}IHIuMﬁ 6aHHep, TIETKO M3B/1€YDb C ITOMOLBIO KOTIMPOBAHMA U BCTABKH M
Bbl30Ba BHOBb CO3JJaHHOI'O METOAA:

void printOwing() {

Enumeration e = orders.elements();
double outstanding = 0.0;

printBanner() ;

// PacueTr 3amOJIXeHHOCTM

while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
outstanding += each.getAmount () ;

}

// BrIBOO OeTalbHOM MHbOpMaLMy
System.out.println("Mma: " + name);
System.out.println("KoamuyectBo " + outstanding);

}

void printBanner () {
// BelBOI GaHHepa
Systemvout.println("*****************************")
System.out.println("*** 3amo/XeHHOCTBH KJIMEHTa ***")
System.out.println("*****************************")

Ne Ne N



UsBneyenue metosa (EXTRACT METHOD)

IIpuMmep: mOKanbHbIE IEPEMEHHDIE €CTh

B yeM npo6nema B 3ToM cyyae? B Hanuuum 10KasIbHBIX NepeMEHHbIX: TAPAMETPOB,
TNepefilaBaeMblX B MCXOAHBII METOJl, M BPeMEHHBIX NMepeMeHHBIX, OObABNIEHHBIX B UC-
XOIHOM MeTofie. JIoKanbHble NepeMeHHble HAXOAATCA B 06/1aCTU BUAMMOCTH UCXOIHO-
Tro MeTofa, NO3TOMY, KOT/a A UCIIO/Nb3YI0 AAHHBIA peaKTOPUHT, MHE TPUXOAUTCS Bbl-
MO/THATD AOMONHUTENbHYIO paboTy. B HEKOTOpPBIX C/Ty4asXx OHM MOTYT NPOCTO He AaTh
MHe BO3MOXXHOCTY BBIMONTHUTDb pe)aKTOPUHT.

ITpocTeitiunit cnyyait — korga NpoMCXOAUT TONbKO YTEHME 3HAYEHM I JIOKA/IbHBIX
TiepeMeHHbIX, HO He MX U3MeHeHKe. B 3ToM crydae MOXHO MpocCTo nepefjaBaTh UX B
KauecTBe NnapaMeTpoB. [ycTb, HanpuMep, y HaC €CTb CNENYONA METOL:
void printOwing () {

Enumeration e = orders.elements();
double outstanding = 0.0;

printBanner () ;

// PacyeTr 3aO0OJIXEHHOCTH

while (e.hasMoreElements(})) {
Order each = (Order) e.nextElement();
outstanding += each.getAmount():;

}

// BeIBOO meTanbHOM uHOOpMaLMM
System.out.println("MMa:" + name);
System.out.println("Kommuecrso " + outstanding);

BbiBog meTanbHOM MHGOPMaLIMU MOXKHO BBIIETUTD B METOJ C OfHUM MTapaMeTPOM:

void printOwing() {
Enumeration e = orders.elements();
double outstanding = 0.0;

printBanner () ;

// Pacyer 3an0JIXKEHHOCTHU

while (e.hasMoreElements()) {
Order each = (Order) e.nextElement{();
outstanding += each.getAmount();

}

printDetails (outstanding) ;
}

void printDetails(double outstanding) {
System.out.println("MmAa:" + name);
System.out.println("Kommuecrso " + outstanding);



I'naBa 6 CoctaBieHue METOOOB

Takoit croco6 MoxeT 6bITh UCMIONb3OBAH [UIA IIO6OTO KOMMYECTBA JIOKA/IbHbIX Me-
PEMEHHDIX.

JTOT e crnocob paboTaeT M ec/ JIOKaNbHaA NepeMeHHas ABNAETCA OOBEKTOM, U Bbl-
3bIBa€TCSA METOJI, MOAUPUUMPYIOLINIA IepeMEHHYIO. B TAKOM C/ydae Tak)Ke MOXXHO NPOcC-
TO NepefiaTb 0ObeKT B KayecTBe NapameTpa. JIpyrue AeiicTBus TPeGYIOTCS TONBKO TOTAA,
KOTZla IEICTBUTENBHO BBIIIONHAETCA NPUCBaBaHME 3HAYEHUA JIOKAZIbHOW NIepEMEHHOM.

IIpumep: npucBauBaHue T0KaNbHON! NEPEMEHHON

Hau6onbuime TpynqHOCTHM BOHMKAKOT, KOTZIa HY)XHO IIPUCBOUTD JIOKANIbHBIM Tepe-
MeHHbIM HOBble 3HaueHus. Ceifyac Mbl TOBOPUM TONBKO O BPEMEHHBIX MEPEMEHHBIX.
Ecnu Bbl yBUAMTE NIpUCBaMBaHMe TAPAMETPY, TO JO/DKHBI Cpa3y Xe IPUMEHUTD pedak-
TOpUHT “YianeHue npucBauBaHui napamerpam’” (c. 152).

Ectb nBa BapnaHTa npucBauBaHus BpeMeHHbIM NlepeMeHHbIM. B npocTeitiuem ciy-
yae BpeMeHHas IepeMeHHas MCMONb3yeTCs NULIb BHYTpYU M3B/IeKaeMoro kopa. Torna
BPEMEHHYIO [IEPEMEHHYI0 MOXHO MePEMECTUTD B ITOT U3BJeKaeMbii KoA. JIpyroit xe
C/Iy4ait — 3TO MCNO/Ib30BaHMe NIepeMeHHOM 1 BHe M3BJIeKaeMoro kozia. B TakoM cnyyae
Heo6XoMMOo 0becneumTb BO3BPAT M3BJIeKaeMbIM KOJIOM MU3MEHEHHOTO 3HaUeHU S Iepe-
MeHHoiA. [IpounnocTpupyio ckazaHHOe Ha ClleflyIollleM MeTofe:

void printOwing() {
Enumeration e = orders.elements();
double outstanding = 0.0;

printBanner();

// PacueT 3anOJIKEHHOCTH

while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
outstanding += each.getBAmount () ;

}

printDetails (outstanding);

Tenepb A U3BJIEKAI0 paCieT:

void printOwing() {
printBanner();
double outstanding = getOutstanding() ;
printDetails (outstanding):

double getOutstanding() {
Enumeration e = _orders.elements();
double outstanding = 0.0;



UNssneyenne Mmetona (EXTRACT METHOD)

while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
outstanding += each.getAmount();

return outstanding;

[lepeMeHHas nepeyncneHUs UCIIONbB3YETCA TONBKO B M3B/IEKAEMOM KOJi€, TO3TOMY
ee MOXKHO TepeHecT! B HOBbI MeTol. [lepeMeHHas outstanding ucnonb3yercs B
0060MX MecTax, IO3TOMY BblJleNIEHHbIN  METOJ JO/DKEH ee BO3Bpallarh. [locne xomnu-
NALMM U TECTUPOBAHUA, C/IEAYIOLIMX 33 BblJieIEHUEM, A NIEPEMMEHOBbIBAKO BO3BpaLla-
eMoe 3HaYeHue:

double getOutstanding() {
Enumeration e = orders.elements();
double result = 0.0;

while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
rasult += each.getAmount (),

return result;

[lepemeHHaa outstanding B HalleM clyyae MHMLMAIU3UPYETCA COBEPLIEHHO
OYEBUHDBIM Haya/JbHBIM 3Ha4E€HUEM, [TO3TOMY €€ MOXCHO NMPOCTO MHULIMATU3UPOBATD
B BblensieMoM MeToze. Ecu ¢ mepeMeHHOM BBIMOMHAIOTCA KaKue-TO MHbIE CTIOXHbIE
AeACTBUSA, ClleflyeT MepeaThb ee NMoc/NeHee 3HaYeHMe B KayecTBe napaMerpa. CooTseT-
CTBYIOLIMIt UCXOAHDII TEKCT MOXKET UMETb CIENYIOLIMIt BUL:

void printOwing(double previocusAmount) {

Enumeration e = _orders.elements();
double outstanding = previousAmount * 1.2;

printBanner();
// Pacuer 3aI0JDKEHHOCTU
while (e.hasMoreElements()) {

Order each = (Order) e.nextElement();
outstanding += each.getAmount();

printDetails(outstanding);



InaBa 6 CocTaBiaeHue METONOB

UsBneuenue Metona npy 3ToM OyaeT BHIIIALETD CEAYIOIUM 00pasoM:

void printOwing(double previousAmount) {
double outstanding = previousAmount * 1.2;
printBanner();
outstanding = getOutstanding(outstanding);
printDetails (outstanding});

)

double getOutstanding(double initialvValue) {
double result = initialValue;

Enumeration e = orders.elements();
while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();

result += each.getAmount();
return result;

[Tocne KOMIUAALMY M TECTUPOBAHUA A leNAK0 MHULMATN3ALMIO TIEPEMEHHOMN Out
standing 6o/nee NOHATHOMN:

void printOwing(double previousAmount) {
printBanner () ;
double outstanding = getOutstanding(previousAmount * 1.2);
printDetails (outstanding};

Bbl Mo>xeTe cTpocuTb “A 4TO JieNIaTh, €C/IM Halo BEPHYTh He Of{HY, @ HECKOIBKO Iie-
peMeHHbIX?”

Ectb pan cnocoboB caenatb 31o. O6bIYHO Nydlle BCero BbIOPaTh ANs U3B/IEYeHUA
ApYroit kop. JInuHO A npeAnoyYmnTa, 4To6bl METOA BO3Bpalla/l TONIbKO OXHO 3Ha4YeHHe,
TMO3TOMY A MOMbITazNCA 6bl OpraHU30BaTh BO3BPAT Pa3HbIX 3HAUYEHUI Pa3HBIMM METOAA-
mu. (Ecnu A3bIK, ¢ KOTOpBIM Bbl paboTaeTe, AONYCKaeT BO3BPAT 3HaYeHUIt Yepes mapa-
MeTPbl, 3TUM MOXXHO BOCMO/Nb30BaTbcA. Ho A npeanounTan paboratb ¢ OfMHOYHBIMY
BO3BPalLiaeMbIMU 3HaUYEHMAMM, HACKO/TLKO 3TO BO3MOXKHO.)

YacTo BpeMeHHBIX IIepeMEHHbIX OKa3bIBaeTCA HACTONbKO MHOTO, YTO M3B/IEKATb Me-
TOAbI CTAHOBMTCA O4eHb TpyAHO. Torga s HaUMHAIO C TOTO, YTO MBITAKCh COKPATUTh
KOZTM4€eCTBO BPEMEHHBIX epeMEHHBIX C TOMOLLbI0 pepaKTOpUHTra “3aMeHa BpeMEHHOM
nepeMeHHoit 3anpocoM” (c. 141). Ecnu on He nomoraet, 1 npo6yio pepaktopuHr “3a-
MeHa MeToa o6bekToM MeTofoB” (c. 155), KOTOpOMY 6€3pa3snTMyHO KOMTUYECTBO Bpe-
MEHHBIX lepeMEeHHDIX U TO, YTO Bbl C HUMM JieNIaeTe.



BcTpauBanue metona (INLINE METHOD)

BcrpanBanne meropa (Inline Method)

Teno MeTopa cToNb e NOHATHO, KAK M €ro Ha3BaHue.
Ilomecmume meno memooa 6 K00, KOMOpbvitl €20 6bi3biBaem, U Yoanume mMemoo.

int getRating() {
return (moreThanFivelateDeliveries()) ? 2 : 1;

}
boolean moreThanFiveLateDeliveries({) {
return numberOflateDeliveries > 5;

V
int getRating() {

return { numberOfLateDeliveries > 5) 2 2 : 1;
}

MoTuBauusa

JlaHHast KHMra YYUT UCTIONB30BATb KOPOTKME METOJbI C HA3BAHUAMMU, OTPAXKAIOLIU-
MM MX NpefiHa3HaYeHue, YTOo JaeT 6o/ee MOHATHBIN U npocToit koA. Ho uHoraa BcTpe-
YAKTCA METO/BI, Te/Ia KOTOPBIX TaK K€ OYEBUHDI, KaK U Ha3BaHUsA, — nM60 U3HaYaNb-
HO, 160 nocne pedaxkropuHra. B aToMm cnyyae MoxxHoO n36aBUTbCA OT MeTosa. Kocen-
HOCTb MOXeT ObITb M0/1E3HOM, HO U3MULIHAS KOCBEHHOCTb MEILIAET.

Euwje ogHa cuTyaius, B KOTOPOA MOXHO NMPUMEHUTDb YKa3aHHbIA pedaKTOPUHT, —
Ha/ZM4Me TPyl METOROB, MPEACTAB/AIOLIENACS M/I0X0 pa3fieNleHHOM. VX Bce MOXHO
BCTPOMTDb B OfMH GO/BLIOI METOA, a 3aTeM BBITIOTHUTb U3B/EYEHUE METOAOB APYTUM
cnoco6oM. KeHT Bek monaraet nonesHbiM BbIMOMHEHNE YKa3aHHOI ONepaLMyu mepen
npumMeHeHuneM pedakTopura “3aMeHa MeTozia 06bekTOM MeTofI0B” (C. 155). Bbl BcTpa-
MBaeTe pa3/MyHbIe BbI3OBbI, BbIMONHAEMbIE METOZIOM, NIOBeleHUE KOTOPOTO Bbl XOTUTE
nonyuuTh B 06bekTe MeToAa. Ho mpole nepeMecTUTh OAMH METOJ, 4eM MNepeMellaTh
METOJ, BMeCTe C BbI3bIBa€MbIMU UM METOAAMM.

51 06bIYHO UCTIONB3YIO0 pedaKTOPUHT “BcTpanBaHMe MeTOMA’, KOT/Ia HAXOXY B KOJie
C/IMUIKOM MHOT'O KOCBEHHOCTHM, ¥ BbISCHSIO, YTO KaXK/bli METOA MPOCTO BBIMO/MHAET
fienernpoBaHue JPYroMy METOAY, M BO BCEM 3TOM AeNlerMPOBaHMMU OYeHb IerKo 3abmy-
AuTbcsi. KocBeHHOCTD OnpaBfjaHHa Aa/ieKo He BCerAa U Aa/eKo He B MoObIX Konuyec-
TBaxX. BcTpauBaHue nossonset cobpatb nonesHoe 1 yopaTh HEHYXXHOE.



I'naBa 6 CocraBneHue MeTOAOB

TexHuka

8 Y6enuTech, YTO METOJ He AB/AETCA NOMUMOPHBIM.
=> M3bezaiime ecmpausanus, ecnu memod nepexpvim 8 NOOKNACCAX — OHU He
CMO2ym nepexpuimp omcymcmsyousuti memoo.

Hajtgurte Bce BbI3OBbI MeTOAA.

|

B 3aMeHMTe KaX[blil BbI30OB TE/IOM METO/IA.

B BpINnomHUTE KOMIOMIALMIO M TECTUPOBaHUe,
| |

Ynanure o6bABNEHME METOTA.

IIpuBepenHoe onmcaHue pedakTOpUHTa CO3[aeT BlevaTleHNe POCTOThI, HO B 06-
1LIEM CITyyae 3TO He TaK. S Mor 6bl TOCBATUTb MHOTME CTPaHUIIBI 06PaGOTKe peKypcum,
MHOX€eCTBEHHbIM TOYKaM BO3BPaTa, BCTPAUBAHMIO B IPYTUe O6EKTHI IIPU OTCY TCTBUM
byHKuMit focTyna u T.11. S He fenaro 3TOro NOTOMY, YTO NMPYU HATUYMM TAKUX C/IOKHOC-
Tel JaHHbI pedaKTOPUHT yyllle He TPUMEHSATD.

BcrpanBanue BpeMeHHOJ nepemenHoit (Inline Temp)

Nmeetca Bp€MEHHAsA NIEpEMEHHa, KOTOpOf"l O[IMH pa3 NMpUCBAUBAETCS 3HAYE€HUE TNPOC-
TOTO BbBIPAXKEHM, U 3Ta NEPEMEHHAsA MELIAET NMPOBEAEHUID APYTUX pe(t)aKTOpV[HI‘OB.
3ameHnume 8ce ccolaku Ha nepemMeHHy10 8vlpaxeHuem.

double basePrice = anOrder.basePrice();

returrn (basePrice > 1000)

return (anOrder.basePrice() > 1000)

MortuBauus

Yaue Bcero BCTpaMBaHMe NMepeMeHHOI NIPOM3BOAMUTCA B Xofie pedpakTopuura “3a-
MeHa BPEMEHHOI! NnepeMeHHOI 3anpocom” (c. 141), MOITOMY HAacTOsALAs MOTUBALIMA
MMeeTCA B ero ONMCaHuM. BcTpauBaHMe BpeMeHHON MepeMeHHOI BBINONHAETCA OT-
JleNIbHO TONbKO TOT7Ia, KOTAla O6HAPY>XMBAETCs BpEMEHHas NepeMeHHast, KOTOPOit Mpy-
CBaMBaeTCsA 3HaYeHue, BO3BpalllaeMoOe BbI3OBOM MeTofia. YacTo 3Ta mepeMeHHas He
HeceT HUKAKMX HENPUATHOCTEN, U MOKHO OCTaBUTb ee B Nokoe. Ho ecnu oHa MewaeT
ApyruM pedakTOpuHraM, HanpuMep pedaktopunry “Vssneyenne meroma” (c. 132), ee
ny4ille BCTPOUTb.



3aMeHa BpeMeHHOIT nepeMeHHoIt 3anpocoM (REPLACE TEMP WITH QUERY)

TexHuka

Y6enuTech, 4TO B MpaBOM YacTU NMPUCBAMBAHUA HET HUKAKUX NMOOOYHBIX feH-
CTBUMN.

O61ABUTE BpeMEHHYIO NTepeMEHHYIO C K/I0YeBbIM CTIOBOM final, ecnu aTo euie
He C/IelIaHO, ¥ CKOMITUIUPYHATE KOJ.

= Tax 8v1 ybedumecw, 4mo 3nauenue 3moti nepemenHoll npuceausaemcs eii pos-
HO 00UH pas.

HaitauTe Bce ccbliky Ha BpeMeHHYIO TEPEMEHHYIO M 3aMEHMTE UX MPaBOM yac-
TbIO IPUCBAUBAHKA.

BbInonHAiTe KOMITUIALMIO ¥ TECTUPOBAaHME MTOC/IE KAXKIOr0O BHECEHUA U3MEHEH M.
Ynanute o6bsABIeHMe U PUCBAUBAHME JAHHON! MIEPEMEHHOM.

Beinonuure KOMITUJIALUIO U TECTUPOBAHUE.

3aMeHa BpeMeHHOI epeMEeHHOM 3apPOCOM

(Replace Temp with Query)

BpemeHHasa nepeMeHHasA UCIIONb3YeTCA /1 XpaHEHUA pe3ynbTaTa BbIpaXKeHMUA.
I1peobpa3yiime svipaxcerue 68 Memoo. 3ameHume 6ce CCHLIKU HA BPEMEHNYI0 nepemen-
HY10 HOBLIM MEMOOOM, KOMOPbLil NOCNe 3M020 MOXem Gbimb UCNONB30BAH U 6 Opyeux

Memooax.

double basePrice = quantity * itemPrice;

if (basePrice > 1000)

return basePrice * 0.95;
else

return basePrice * 0.98;

if (basePrice() > 1000)

return basePrice() * 0.95;
else

return basePrice() * 0.98;

double basePrice() {

L
\ U

<

return _quantity * _itemPrice;



I'naBa 6 CocTaBreHUe METOAOB

MotuBauusa

[Tpo6nema B TOM, YTO 3TH NepeMeHHbIE ABNAIOTCA BPEMEHHBIMU M TOKaNbHBIMU. By-
Ay4M BUAHBI TMILD B KOHTEKCTE METOA, B KOTOPOM MCIIONb3YIOTCA, OHU BEAYT K YBE/N-
YEHNIO Pa3MepPOB METOMIOB, MOTOMY YTO TOMbKO TaK MOXHO MX AOCTHYb. [Tocne 3amMeHbl
BPeMEHHOI MepeMeHHOM MeTOJIOM 3aIpoca MOMYYUTDh COfiePXKalllylocs B Heit MH(opMa-
LIMI0 MOXeT /1060it METOA K/1acca. ITO MOMOTAET NMONMYYeHUI0 KayeCTBEHHOTO KOJja K1acca.

JlaHHDIIt peaKTOPUHT YaCTO ABNAETCA HEOOXOAMMBIM LIATOM TepeJ] MPOBeIEHNEM
pedakropura “Visneyenue meroaa” (c. 132). JlokanbHble NepeMeHHbIE 3aTPYAHAOT
U3BJIeYeHMe, TOITOMY 3aMEHUTE KaK MOXKHO 6O/IblLie EPeMEHHBIX BbI30BAMM METO/IOB.

[TpocTbiMK cy4asMM AaHHOTO pedaKTOPMHTa ABNAITCA CIyYyaM, KOIJla MPUCBau-
BaHMe BPEMEHHBIM IepeMeHHbIM OCYLIECTB/IAETCA OQHOKPATHO, U Cy4au, KOTZa Bbl-
pakeHMe, yYacTByIOLIee B TPUCBAUBAHUM, He UMeET MOOOYHbIX AeicTBuiA. [Ipoune cu-
TyaLuu CIOXKHee, HO, TeM He MeHee, paspeliuMbl. O6/1er4uTh NonoXeHue MOXET NMpef-
BapuTe/IbHOE BbIMO/HEHNe pedakTOpUHTOB “PaciiensieHue BpeMeHHON MepeMEHHON
(c. 149) n “Paspenenue 3anpoca u Mopudukaropa” (c. 296). Ecnu BpeMeHHas mepe-
MeHHas UCTIONb3YeTCA JUIA HAKOTIEHUA pe3ynbTaTa (HanmpuMep, IpyU CyMMUPOBaHUY B
LMKIIe), HEOOXOAMMO CKOTIMPOBATh 3TY IOTMKY B METOJie 3anpoca.

TexHnka
JleicTBUA B pOCTOM clyyae,
® HaiiaMre BpeMeHHYIO NEpPEMEHHYIO, MPUCBAMBAHME KOTOPOM BBINIOMHAETCA
OAUH pa3.

= Ecnu 3navenue spemenHoll nepeMenHoOll npuceausaemcs HeCKOnbKo pas, no-
npob6yiime 80cnonv3osamocs pedpaxmopunzom “Pacujennenue epemennoii ne-
pemennoii” (c. 149).

B O6bABMTE BpEMEHHYIO NEPEMEHHYIO C K/II0YeBbIM CN10BOM final.
B CkoMnuaMpysTe Koj,.

=» Tax evi y6eoumeco, ymo 3na4eHue 3mMoil nepemMeHHo npuceausaemcs e pos-
HO 00UH pas.

| BblIICHMTC MpaBYy 4YaCcTb MpUCBAUBAHNA B METO/.

=> CHauana coenaiime memoo0 3axkpotmoim (private). Ilo3oHee ona nezo moxem
6vimp HatideHo 0ONONHUMENbHOe NPUMEHEHUE; MO20a €20 3AULUMY MOKHO by -
dem ocnabumo.

=> Buioenennviti memoo donxen 6vimp c6060deH om no604HbLX Oelicmeut, Ha-
npumep oH He donxHeH MoOuduyuposamn xaxue-aubo o6vexmot. Ecnu amo ne
maxk, eocnonvsyiimeco pedaxmopuneom “Pazdenenue 3anpoca u moouduxa-
mopa” (c. 296).



3aMeHa BpeMeHHOM nepeMeHHOIt 3anpocoM (REPLACE TEMP WITH QUERY)

® BrimonHure KOMITUIALUUIO U TECTUPOBAHUE.

B Bocnonb3yiiTech AN BpeMEHHOI NepeMeHHON pedakTopuHroM “BcTpamBanue
BpeMeHHOM nepeMeHHoi” (c. 140).

BpemeHHble nepeMeHHble YaCTO MCIOMb3YIOTCA AN HaKOM/IeHUA B umuknax. lukn
MOXET ObITb MOTHOCTbIO BbIfieNIEH B METOJ, YTO MO3BO/UT y6paTh HECKONBKO CTPOK
OTB/IeKaOLLEero BAMMaHMe Kofa. MHoraa B 1iuk/e CyMMUPYIOTCSA HECKO/IbKO BE/TMYMH.
B TakoMm cnyyae MOBTOpMTE LMK 1A KaXK/A0 BPEMEHHOM NEPEMEHHOM M0 OTAETbHOC-
TH, YTOObI MMETb BO3MOXXHOCTb 3aMeHUTDb ee 3anpocoM. Lukn gomien 6biThb oYeHb
NPOCTBIM, TaK YTO AyOnMpoBaHMe KOAa He NPEACTaB/NsAET HUKAKOM OMIaCHOCTH.

Bonpochl cHM>XeHUS MPOU3BOAUTENBHOCTM OCTABUM JI0 y4LIUX BpeMeH. B neBATH
CNyyasx M3 JeCATM OHM He CylecTBeHHbl. Ecm ke NpoM3BOANTENBHOCTb BaXKHa, TO
OHa MOXXeT ObITb MOBbILIEHA Ha 3Tane onTUMMu3auuu. Korjla kog UMeeT ACHYIO CTPYK-
TYPY, /lerye HaifTu 60/ee MOLHbIE ONTUMM3NPYIOLLME pellleHNs, koTopble 6e3 pedak-
TOpMHIa Mor/iu 6b1 OCTaTbcsl He3aMeueHHbIMU. Ecnu gena 6ynyT coBceM nnoxu, Bceraa
MOXCHO /IETKO BEPHYTbCS KO BPEMEHHDIM NMTEPEMEHHBIM.

IIpumep
Hauny ¢ npocroro metopa:

double getPrice() {
int basePrice = _quantity * _itemPrice;
double discountFactor;

if (basePrice > 1000) discountFactor = 0.95;
else discountFactor = 0.98;

return basePrice * discountFactor;

51 HaMepeH nooyepeHO 3aMEHNTb 06e BpeMeHHbIE NIEPEMEHHBIE.

XoTsA B AaHHOM C/y4ae BCe M TaK MOHATHO, S MOTY NPOBEPUTDb, AEUCTBUTENBHO /N
3HaY€HMUsA BPEMEHHbIM NepeMeHHbIM NPUCBaUBAKOTCA TONbKO OMH pa3, OOBABUB UX C
KN104eBbIM cnoBoM final:

double getPrice() {
fipal int basePrice = quantity * itemPrice;
final double discountFactor;

if (basePrice > 1000) discountFactor = 0.95;
else discountFactor = 0.98;

return basePrice * discountFactor;
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HpM KOMIIU/TALUN KOMITUTIATOP C006111MT MH€ O BOBMO>XHDbIX HpO6H€M&X. 3Jt0 nep-
BO¢€ neﬁcmue, IMOTOMY 4TO NNp¥ BO3HUKHOBEHUH npo6neM Ha 3TOM 3Tamne OT IpoBeae-
HMsA OJAHHOTO peQ)aKTopuHra CNIEAYET BO3AEPKATHCA. BpeMeHHbIe IEpEeMEHHbIE 3aMe-
HAKTCA NMOO4EPENHO. CHauasna s u3B/€eKalo MMpaBylo 4aCTb [IpUCBAUBAHUA!:

double getPrice() {
final int basePrice = basePrice():
final double discountFactor;

if (basePrice > 1000) discountFactor = 0.95;
else discountFactor = 0.98;

return basePrice * discountFactor;

}

private int basePrice() {
return quantity * _itemPrice;

}

S BbImoNHAK0 KOMIIUIALNUIO UM TECTUpPpOBaHME, a 3aT€M IPOBOXY pCQ)aKTOpMHI‘

“BcTpanBanue BpeMeHHoO#M nepeMeHHoi” (c. 140). CHayana s 3aMeHAI0 MePBYIO CCIIKY
Ha BpeMEHHYIO epEMEHHYI0:

double getPrice() {
final int basePrice = basePrice();
final double discountFactor;

if (basePrice() > 1000) discountFactor = 0.95;
else discountFactor = 0.98;

return basePrice * discountFactor;

[locne aToro s BbIMOMHAI KOMIMIALMIO U TECTUPOBAHME, A 3aTEM — C/IEAYIOLLYIO
sameHy. [lockonbky oHa 6yzeT nocnenHen, yaanaercsa u o6 bABneHe BpeMEHHON nepe-
MEHHO:

double getPrice() {
final double discountFactor;

if (basePrice() > 1000) discountFactor = 0.95;
else discountFactor = 0.98;

return basePrice() * discountFactor;

Tenepb s TO4HO TakK ke MOry u3Bnedb discountFactor:



Beepenne noacHAoumein nepeMmeHHoN (INTRODUCE EXPLAINING VARIABLE) v

double getPrice() (
final double discountFactor = discountFactor();
return basePrice() * discountFactor;

}

private double discountFactor() {
if (basePrice() > 1000) return 0.95;
else return 0.98;

O6partute BHMMaHMe, 4TO u3Bneyb discountFactor 6e3 nmpegBapuTenbHOM 3a-
MeHbI basePrice 3anpocoM 6b110 6b1 JOCTaTOYHO TPYAHO.
B urore s monyvarw creaymoumit Buj MeTofa getPrice:

double getPrice() {
return basePrice() * discountFactor();

}

BBegenue nosacHsAoLel NepeMEeHHOMN
(Introduce Explaining Variable)

UmeeTca cnoxHoOe BbIpaXKeHUE.
Pesynomam evipascenus unu e2o 4acmu nOMeu4aemcs 80 BPEMEHHYI0 NePEMEHHYIO,
UMA KOMOopoil noACHAem e20 Ha3HAYeHUe.

if ((platform.toUpperCase () .indexOf ("MAC") > -1) &&
(browser.toUpperCase () .indexOf ("IE") > -1) &&
wasInitialized() && resize > 0) {
// HekoTopsle OenNCTBEMA

Vv

final boolean isMacOs =
platform.toUpperCase () .indexOf ("MAC") > -1;
final boolean isIEBrowser =
browser. toUpperCase () .indexOf ("IE") > -1;
final boolean wasResized = resize > 0;

if (isMacOs && isIEBrowser &&
wasInitialized() && wasResized) ({
// HekoTopele neicTBUA
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MoTtuBauusa

BoipaxxeHus MoryT 6bITb OYEHb CTOXHBIMM JUIA YTeHUA. B Takux cnyyasx mmeer
CMBIC/T C TOMOLLbIO BPEMEHHBIX NepeMEHHbIX IPeBPaTUTD BblpaXKeHUe B HEUTO, Tyylle
noagatolieecs MOHUMaHUIO U YIIPaBIEeHUIO.

Oco6y10 LIeHHOCTb paccMaTpuBaeMblit peaKTOPMHT MMeET fJ1s YCIOBHOM JIOTUKM,
KOT/[a U151 KaX/IOr0 MYHKTA YC/IOBUS MOXKHO OOBACHUTD, YTO OH O3HAYaeT, MPOCTO MUC-
MO/Ib30BaB BPEMEHHYIO MIEPEMEHHYI0 C XOPOLILO NMOA0OpaHHBIM MMeHeM. [IpyruM npu-
MEpPOM CY>KMT A/IMHHBIA aITOPUTM, LIArU KOTOPOro MOXXHO Pa3bACHUTH C MOMOLLbIO
BPEMEHHOM MePEMEHHOM.

ITO OYeHb pacIpOCTpaHeHHbIN BUJ pedakTOpUHra, HO JO/KEH MPUSHATHCH, YTO
caM A IPUMEHSIIO €ro NMULLb u3peaka. [loutu Bceraa, ecnu 3TO BOSMOXHO, A MPEATNOUM-
Tato eMy pepakTopuHT “V3Bneyenue meroaa” (c. 132). BpeMeHHas nepeMeHHas nones-
Ha TO/IbKO B KOHTEKCTE OJJHOrO MeTOAa. MeTON ke MO>KHO MCIIO/Ib30BaTh KaK BCIOAY B
06beKTe, Tak U B Apyrux ob6bekrax. OfHaKo ObIBAIOT CUTYALMM, KOT/A IOKA/IbHbIE Te-
peMeHHble 3aTPYAHAIT NpUMeHeHue pedakropunra “Visenevyenne metopa” (c. 132), u
Torza A 06pawancs K pepaktopuHry “BeeseHne noscHsoueit nepemenHoit” (c. 145).

Texuunka

B OO6DbABUTE BPEMEHHYIO IEPEMEHHYIO C K/IOYeBbIM C/10BOM final u ycraHoBuTe
€e 3HaYeHUEeM PEe3Y/bTaT YACTU C/IOKHOTO BbIPAXKEHUA.

B 3aMeHMTe 3Ty YaCTb BHIPAXKEHUA 3HAYEHNEM BPEMEHHOM MEPEMEHHOM,
=»> Ecnu wacmp nosmopaemcs, 6ce no6mopeHuUss MONCHO 3AMEHAMb 1O 00HOMY.
B BbinonHuTe KOMIUIALMIO U TECTUPOBAHUE.

B [loBTOpuTE 3TN AENCTBUSA ANA APYTMX YacTel BbIpaKeHUA.

IIpnmep
HaqHy C MpOCTOrO BbIYUC/IEHUA:

double price() {
// price = BazoBas uUeHa - CKuIka + INOCTaBKa
return _quantity * _itemPrice -
Math.max (0, _quantity - 500) * _itemPrice * 0.05 +
Math.min( quantity * _itemPrice * 0.1, 100.0);

Koa HecnoxHblif, HO €ro MOXHO CAeNaTH elle MoHATHee. [Ind Havyana g onpenento
6a30BY10 LIeHY KaK KOTMYeCTBO, YMHOXXEHHOE Ha 1ieHY. DTy YacTb pacyeTa MOXHO fpe-
BPaTUTb BO BPEMEHHYIO IEPEMEHHYIO:
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double price() {
// price = 0Oaz3oBas UeHa - CkKMOxka + IOCTaBKa
final double basePrice = _quantity * _itemPrice;
return basePrice -
Math.max (0, quantity - 500) * itemPrice * 0.05 +
Math.min{ quantity * _itemPrice * 0.1, 100.0);

KonuuecTBo, YMHO)X€HHO€ Ha LIEHY, MCTIO/NIb3YETCA U AajI€E, MO3TOMY U TaM MOXHO
UCNO/Ib30BaTbh BB€ACHHYIO BPEMEHHYIO II€EPEMEHHY10:

double price() {
// price = Gaz3oBasA UeHa — CKMIOKa + JOCTaBka
final double basePrice = quantity * itemPrice;
return basePrice -
Math.max (0, quantity - 500) * itemPrice * 0.05 +
Math.min (basePrice * 0.1, 100.0);

Tenepb BO3bMEMCA 3a CKUIAKY:

double price() {
// price = Gaz3oBas UeHa - CKuIka + OOoCTaBKa
final double basePrice = quantity * itemPrice;
final double quantityDiscount =
Math.max (0, _quantity - 500) * _itemPrice * 0.05;
return basePrice - quantityDiscount +
Math.min (basePrice * 0.1, 100.0);

Hakonen, pa36epemca ¢ gocraBkoit. Ilocie 3Toro MoXHO yAanuTb KOMMEHTapMmit,
MIOTOMY cefyac B HEM HET HUYEro TaKoro, 0 YeM He roBopu/ 6bl caM Kox:

double price() {
final double basePrice = quantity * itemPrice;
final double quantityDiscount =
Math.max (0, quantity - 500) * itemPrice * 0.05;
final double shipping = Math.min (basePrice * 0.1, 100.0);
return basePrice quantityDiscount + shipping;

ruﬂﬂMep(ZH3BHC“€HH€NIMCTOH3

Sl pnA paHHOTO MpUMepa BCe Xe He CTan Obl Co3[aBaTh NOACHAIOLINE NepEMEHHbIE,
a npubernyn 6o1 k pedakropunry “VizBneyenne meroga” (c. 132). [ina sroro s cHoBa
HauMHalo C Kofja
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double price() {
// price = BasoBaa UeHa - CKMIOKa + JOCTaBKa
return _quantity * itemPrice -
Math.max (0, _quantity - 500) * itemPrice * 0.05 +
Math.min{ quantity * itemPrice * 0.1, 100.0);

Ha sT0T pas s ussnexarm MeTop /11 6a30BOM LieHbI:

double price() {
// price = GazoBas LeHa - CKMOKA + OOCTABKa
return basePrice() -
Math.max (0, _quantity - 500) * itemPrice * 0.05 +
Math.min (basePrice() * 0.1, 100.0);
}
private double basePrice() {
return _quantity * _itemPrice;

}

[Tpononxas nouaroso, s NONyYaw CleAymollee:

double price() {
return basePrice() - quantityDiscount() + shipping(};

}

private double quantityDiscount() {
return Math.max (0, _quantity - 500) * itemPrice * 0.05;
}

private double shipping() {
return Math.min(basePrice() * 0.1, 100.0)};

}

private double basePrice() {
return _quantity * _itemPrice;

}

A npepnountaro pedakTopuHr “Vissnedyenne metopa” (c. 132), mOCKONbKY B pe3y/nb-
TaTe METOAbl CTAHOBATCA JOCTYMHbBIMU AN M060i Apyroit 4acTi o6bekTa, HYXKAat0-
wenca B Hux. CHavana A fenawn ux private, Ho Bcerfa Mory ociabuth orpaHuyeHns,
€C/IM METOABI NIOHaA06ATCA Apyromy o6bekTy. [To MoeMy ombiTy 06bI4HO As pedpak-
TopuHra “Ussneyenne meroma” (c. 132) Tpebyercs He Gonblue yCUIMIA, YeM IS pe-
¢akTopuHra “BeefeHne noscHamoLei nepemeHHon” (c. 145).

Korpa e s npumeHsio pedaxTopuHr “BeesieHne noscusouleir mepemerHoir”? Tor-
Aa, korfa pedakropunr “Ussneuenne merona” (c. 132) petcTBuTeNnbHO TpedyeT 60Mb-
11ero KonuyecTsa Tpyaa. Ecnu s paboraio ¢ anropuTMOM, UCTIONB3YIOLIMM MHOXECTBO
NIOKa/IbHbIX MEPEMEHHBIX, TpUMeHeHNe pedakTopuHra “Vissneuerne meropa” (c. 132)
MOXET OKa3aTbCsA HEMPOCTHIM AenoM. B Takoit curyauum s Bei6upaw pedakTopuHr



Pacuiennenue BpeMeHHOM nepeMeHHoMi (SPLIT TEMPORARY VARIABLE)

“BBefieHMe NOsACHSAWOILEN NIEPEMEHHOIA’, KOTOPbI NO3BO/IAET MHe Jyylle NOHATH pa-
6oty anroputMma. Korga noruka craHoBuTcA 6onee JOCTYNMHOM J/11 MOEro NOHMMa-
HMA, A MOTY NIpUMEHUTb pedakTOpPUHT “3aMeHa BpeMEHHOI NepeMeHHOM 3alpocoM”
(c. 141). BpemeHHas nepeMeHHas Tak)Ke OKa3blBaeTCsA IONE3HOM, €C/IM B KOHEYHOM
utore s npuberaiw K pedaktopuHry “3aMeHa MeToaa o6bekTOM MeTofOB” (C. 155).

Paciennenue BpeMeHHOM NepeMeHHOM
(Split Temporary Variable)

VimeeTcs BpeMeHHas MepeMeHHas, KOTOPO) MHOTOKPAaTHO MpUCBauBaeTCA 3Haye-
HMe, HO NlepeMeHHas He AB/IAETCA HM NepeMeHHON LIMK/IA, HU TIepeMEHHOM A/1A HAaKoIl-
NleHMA pe3y/bTara.

[ina xanoozo npuceausanus co3daemcs OmoenvHas 6PeMeHHAS NePeEMEHHAS.

double temp = 2 * ( height + width);

System.out.println(temp);
temp = height * width;

System.out.printlﬁ(temp);

final double perimeter = 2 * (_height + _width);
System.out.println(perimeter);

final double area = _height * _width;
System.out.println(area);

MoruBauusa

BpeMeHHble nlepeMeHHble CO3[AI0TCA € pasIMyHbIMU LenAMU. VIHorAa 3Tu Lieny ecrec-
TBEHHbIM 06pa3oM MpMBOAAT K TOMY, YTO 3HayeHMe BPEMEHHON MepeMeHHOM NpucBa-
MBaeTcsA HecKoNMbko pa3. IlepeMeHHble MK/IA [6] U3MEHAIOTCA MpM KKON ero urepa-
uuu (Hanpumep, 1 B for (int i=0; 1<10; i++). BpeMeHHble nepeMeHHbIe /I Ha-
KOIIZIEHUA aKKyMYNMPYIOT HEKOTOpOe 3HayeHMe, No/yyaeMoe Mpy BbITIOTHEHUU METONA.

Hpyrue BpeMeHHbIe MEpeMEHHbIE YACTO UCMNONb3YIOTCA /1A XpPaHEHMA pe3y/bTaTa
6onbuoro ¢pparMeHTa Koaa, YTo6bl 06/1€erYnTb CChINKM Ha Hero B O6yayuiem. [lepemen-
HbIM TAKOTO pOfia 3HaueHMe AO/KHO TIPUCBaUBATbCA TONbKO OAUH pas. Eciu 3Hayenue
NpUCBaMBaAETCA UM MHOTOKDPATHO, TO 3TO CBUJIETE/NIbCTBYET O BbIMOMTHEHUM MEPEMEH-
HbIMM HECKONIbKMX 3a/1a4 B OfHOM MeTofe. Bce nepeMeHHbIe, BbITONHAIOLME HECKO/b-
KO pyHKLMIA, JOMKHBI ObITh 3aMEHEHbI OT/le/IbHbIMYM NepeMEHHbIMU — T10 OJHOM AN
KaXX1oi 13 atux GyHKumit. VicnonbaoBaHue OfHON M TOM >ke NePEMEHHO /1A pelle-
HUA PasHbIX 3a/1a4 3aTPYAHAET YTEHME KOJia.
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Texuuka

B JI3MeHUTE MUMs BpPeMEHHOM NepeMeHHO! B OObAB/IEHMM U NIepBOM NpUCBaUBa-
HUM 3HaYEHUA.

=»> Ecnu nocnedyiousue npucéausanus umeiom suo i=1i+pelpaxeHue, mo smo —
8peMeHHast nepemeHHas O HAKONNEHUS OAHHBIX, U ee PacuensiAms He HA0O.
Onepamopbot 01 pabombvt ¢ HAKONUMENbHLIMU BPEMEHHDIMU NEPEMEHHbIMU
00bIMHO BKIIIOMAIOM CTIONEHUE, KOHKAMEHAUUIO CIPOK, 661600 8 NOMOK UNU
dobasnerue 8 KONNEKKUIO.

@ O61DbABMTe HOBYIO BPEMEHHYIO [IEPEMEHHYIO C K/TI04eBbIM c10BOM final.

8@ JI3MeHUTe BCe CChIIKM HA BPEMEHHYIO IEPEMEHHYIO BI/IOTD 0 BTOPOTO NpUCBa-
MBaHMA.

B O6baBuUTe BPEMEHHYIO [IEPEMEHHYI0 B MECTE BTOpPOTO I[IpUCBAaUBAHUA.
B BroinonHure KOMOU/TALNIO U TECTUPOBAHUE.

n HOBTopﬂﬁTe 3TU WIaru NepeuMEHOBaHUA U UIMEHEHUA CCbIIOK 10 OY€pPENHOro
NnpucBanBaHUA.

[Ipumep

B atoMm npuMepe BbIYUCIAETCA PaCCTOAHUE, HA KOTOpO€ NEPEMELIACTCA o6bekT. B
CTapTOBOﬁ MO3ULIMU HA HEro BO3IL€ﬁCTBYCT HEKOTOpasA NepBOHAavYa/IbHaA CUJIa. [Tocne
HeKOTOpOﬁ 3aIEpPXXKNU BCTYNIAET B neﬁCTBMC BTOpasA Cu/ia, npuaarmuas nono/1HUTENb-
HO€ YCKOpEHMUeE. O6b1yHbIE 3aKOHBI OBUMXXECHUA ITO3BO/NAIOT BBIYUCIINTD HpOﬁHeHHOQ
pacCcTOAHME, KAK ITOKA3aHO HUXKE:

double getDistanceTravelled(int time) {
double result;
double acc = _primaryForce / _mass;
int primaryTime = Math.min(time, _delay};
result = 0.5 * acc * primaryTime * primaryTime;
int secondaryTime = time - _delay;

if (secondaryTime > 0) {
double primaryVel = acc * _delay;
acc = (_primaryForce + _secondaryForce) / _mass;
result += primaryVel * secondaryTime
+ 0.5 * acc * secondaryTime * secondaryTime;

return result;



Pacuiennenue BpeMeHHoM nepeMeHHo (SPLIT TEMPORARY VARIABLE)

Marnenbkas Heykmokas GyHkums. [Insa Hac npecTaB/iseT MHTEPEC TO, YTO Mepe-
MEHHO} acC BaXkabl MpucBauBaeTcs 3HavyeHue. OHa BbINMONMHAET ABe QYHKUMM: CO-
IEPXUT MepBOHAYa/bHOE YCKOpeHMe, BbI3BAaHHOE IEPBOif CUJION, U MOC/eRyollee
yCKOpeHMe, Bbl3BaHHOe 06enMu cunamy BMecTe. S Xo4y ee pacLIenuTh.

HauHeMm ¢ u3MeHeHMsI UMEHM NlepeMeHHOM! U 0ObAB/IEHUsT HOBOM NEPEMEHHON KaK
final. ITocne aToro 6ynyT u3MeHeHbl BCe CChIIKM Ha BPEMEHHYIO MIEPEMEHHYIO, HAYM -
Has ¢ 3TOM TOYKM U JI0 OUepeqHOro NpucBauBaHus. [Ipu cnenyromem npucBanBaHUM 5
00BABIIO NPEXHIO NIEPEMEHHYIO:

double getDistanceTravelled(int time) (
double result;
final double primaryAcc = primaryForce / mass;
int primaryTime = Math.min(time, _delay);
result = 0.5 * primaryAcc * primaryTime * primaryTime;
int secondaryTime = time - delay;

if (secondaryTime > 0) {
double primaryVel = primaryAcc * delay;
double acc = (_primaryForce + _secondaryForce) / _mass;
result += primaryVel * secondaryTime
+ 0.5 * acc * secondaryTime * secondaryTime;

return result;

51 BbIGpan HOBOE MMA I/Is NPeACTaB/IeH!s EPBOTO MPUMEHEHNS BPEMEHHOI Mepe-
MeHHOM. S| 0OBABNAI NepeMeHHYI0 Kak final, 4To6bl rapaHTMPOBATh OTHOKPATHOCTD
npucBaubanus. [locne aToro MoXxHo 06BABUTD NNEPBOHAYA/IBHYIO IEPEMEHHYIO B MeC-
Te BToporo npucBauBanus. [locne aTUX AeMCTBUIA MOXKHO BbIMOTHUTD KOMITU/IALIMIO U
TeCTMpOBaHMe, — BCe JO/DKHO KOPPEKTHO paboTaTh.

[Tocnepyrowmye AeitcTBUSA HAYMHAKOTCA CO BTOPOTO MPUCBAUBAHUA BPEMEHHOM M-
pemenHoM. OHYM OKOHYATE/IbHO YAA/NAOT EpBOHAYaNIbHOE UMs [IEPEMEHHON, 3aMeHssl
€ro HOBOJt BpeMEHHOJ MepeMeHHOM [/1A BTOPO 3afjaum.

double getDistanceTravelled(int time) ({
double result;
final double primaryAcc = primaryForce / _mass;
int primaryTime = Math.min(time, _delay);
result = 0.5 * primaryAcc * primaryTime * primaryTime;
int secondaryTime = time - _delay;

if (secondaryTime > 0) {
double primaryVel = primaryAcc * _delay;
final double secondaryAcc = ( primaryForce +
_secondaryForce) / _mass;
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result += primaryVel * secondaryTime + 0.5 *
secondaryAcc * secondaryTime * secondaryTime;

}

return result;

A yBepeH, 4TO BbI cMOXeTe NPELIONKUTD [/IA 3TOTO MPUMepa U Apyrue MeTOAbI pe-
¢daxTopuHra. 3aiiMMTECh 3TMM Ha IOCYTe — 3TO HEMNJIOXasA TPEHNMPOBKA.

YnaneHue npucBanBaHMUIi MapaMeTpaM
(Remove Assignments to Parameters)

Kop Bpimonnser npucsauBaHmue napaMerpy.
Bocnonw3syiimeco emecmo 3mozo 8pemenHOt nepemeHHol.

int discount (int inputVal, int quantity, int yearToDate) {
if (inputval > 50) inputVal -= 2;

int discount (int inputVal, int quantity, int yearToDate) {

int result = inputval;
if (inputval > 50) result -= 2;

MoTuBauus

HayHeM c onpepieneHusa TepMuUHa “MpucBauMBaHue napaMerpy’. ITO O3HAYaeT, YTO
ecnu B KauyecTBe 3HauyeHUsA MapaMeTpa nepeaaeTcsa o6bekT ¢ uMeHeM £00o, To mocne
NpUCBauBaHUA NapameTpy OO M3MEHUTCA M CTAaHET CChINIATbCA Ha APYIroif OOBEKT.
Hukakux npo6neM npu BbINOTHEHUY ONepaLuit Hafl NepeaaHHbIM 06 bEKTOM HET — A
AeNao 3TO MOCTOAHHO. S BO3parkalo TONbKO MPOTUB M3MeHeHUA 00, KOTopoe aenaeT
€ro CChI/IKO! Ha COBEpIIEHHO MHOM OOBEKT:

void aMethod(Object foo) {
foo.modifyInSomeWay(); // OK
foo = anotherObject; // BO3MOXHBE! HEMNPUATHOCTU

Hpo6neMa — B OTCYTCTBUU ACHOCTU U CMELUEHUM NEpeENaiN MO 3HAYEHUIKO U ne-
penayn no CCbliiKe. B ]ava UCMNO/Ib3YyeTCA nepenadya UCKNWYUTE/NbHO MO 3HAYEHUIO, U
JAaHHO€ ONUCaHNuEe OCHOBAHO MMEHHO Ha 3TOM crnocobe,

HpM nepepaye no 3Ha4Ye€HUO U3MEHEHUE [1apaMeTpa HE OTPAXKAETCA B BbI3BABLUEM
KoJeE. 3ITO MOXeET CMYTUTD T€X, KTO NPUBBIK K I1€p€fjai€ NO CCbI/IKE.



Ymanenue npucsausatnit napametrpaM (REMOVE ASSIGNMENTS TO PARAMETERS)

3aMeu1aTeNbCTBO MOXKET BbI3BaTh U TeNo MeToAa. Kop 6yneT 3HaYMTeNbHO MOHAT-
Hee, €C/IM MapaMeTp MCNONb3YeTCA TONMbKO ANA MpeACcTaBleHUA TOro, YTO NMepefaHo,
MOCKO/IbKY 3TO MOC/IEIOBATENBHOE €r0 UCTIONb3OBAHHE.

He npucpauBaiite 3HauyeHuit mapaMeTpaM, a yBU/IEB KOJI, KOTOPBIN 3TO fie/IaeT, pH-
MeHuTe peakTOpUHT “YaaneHne NpucBauBaHUMA NMapaMeTpam’.

JlaHHO€ NpaBU/IO He ABNAETCA 06A3aTENbHBIM JUIA IPYTUX SA3bIKOB, B KOTOPBIX NPHU-
MEHAIOTCS BHIXOZIHbIE TAPaMeTPhl, HO JIaXKe B TAKMX A3bIKAX A MPEANOYMUTAI0 KaK MOX-
HO peXKe I0/1b30BaTbCA NMOCTENHUMMU.

TexHuka

B CospaiiTe /1A NapaMeTpa BPEMEHHYIO TEPEMEHHYIO.

B 3aMmeHuTe BCe 06palieHUA K MapaMeTpy, OCYLIeCTB/sgeMble N0C/e NpUCBanBa-
HMA, oOpallleHMAMY KO BpeMEHHOM NepeMeHHOM.

B JI3MeHUTe NpuCBauBaHMe TaK, YTOObI OHO BBINOHSANIOCH /11 BPEMEHHO nepe-
MEHHOM.

B BbINno/HUTE KOMIUALMIO U TECTUPOBAHMUE.

= Ecnu ocywecmensiemcs nepedaua no ccoiike, nposepovme, He UCNONb3Yemcs iU
napamemp 8 6vi3vi8arouiem memode cHosa. [locmompume maxie, CKONbKO ne-
pedaemcs no ccoliKe napamempos, KOMoPvIM NPUCBAUBAIOMCA 8 OanbHelueM
ucnonvayemvie 3nauenus. [lonpobytime do6umocs, umobvt Memoo 8036pawan
eduHcmeeHnHoe 3naqerue. Ecnu neobxo0umo 803epamums HecKOMbKO 3Haxe-
Hutl, nonvimatimeco npeo6pasosams zpynny 0aHHbLX 8 06vexm unu co30amp
omoenvHble Memoobl.

IIpumep

HauHy co cnepyiouieit npocToi nporpaMmbi:

int discount(int inputVal, int quantity, int yearToDate) {
if (inputVal > 50) inputVal -= 2;
if (quantity > 100) inputVal -= 1;
if (yearToDate > 10000) inputval -= 4;
return inputVal;

3aMeHa napameTpa BpPEMEHHON NepeMeHHOM NPUBOAUT K Cefy0ILEMY KOAY:

int discount (int inputVal, int quantity, int yearToDate) {
int result = inputVal;
if (inputval > 50) result -= 2;
if (quantity > 100) result -= 1;
if (yearToDate > 10000) result -= 4;
return result;
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Y6enuTbca B BHINOTHEHMM JAHHOIO COIJIAIEHMA MOXHO C MOMOILBI0 K/IIOYEBOro
cnoBa final:

int discount(final int inputVal, final int quantity,
final int yearToDate) {
int result = inputVal;
if (inputval > 50) result -= 2;
if (quantity > 100) result -= 1;
if (yearToDate > 10000) result -= 4;
return result;

OTKpOBEHHO TOBOpsA, A PeNKO MOAb3YIOCh KAK4YeBbIM C/10BOM final, mockonbky
OHO Majio aeT A/Is YAy4lleHUs MOHATHOCTU KOPOTKMX MeTofoB. S npuberaio Kk HeMy
B J/IMHHBIX METOAAX, YTOObl OOHAPYXXNTb, He U3MEHAETCA /N Ile-HNOYAb MHTEpecyio-
LM MeHA NapaMeTp.

Ilepenaya no 3sHaYeHMIO B Java

[Tepepaya mo 3HaYeHMI0, IPUMEHsAEMas B Java, YacTO NMPUBOAMUT K MyTaHulle. Java
CTpPOro NpUziep>XUBAETCA Mepefayy Mo 3HAYEHUIO, TOITOMY NpOrpaMma

class Param ({
public static void main(String[] args) {
int x = 5;
triple(x);
System.out.println("x nocne triple: " + X);
}
private static void triple (int arg) {
arg = arg * 3;
System.out.println("arg B triple: " + arg);

BBIBOJUT TaKU€ pE€3Yy/IbTATDLI:

arg B triple: 15
x nocne triple: 5

Hepaaéepuxa Ha4YMHAETCA [1pU UCNO/T1b30BAHUN 00BEKTOB. HOH)’CTVIM, Mbl CO31aE€M
U UBMEHAEM ATy

class Param {
public static void main(String(] args) {
Date dl = new Date("1l Apr 98");
nextDateUpdate(dl);



3ameHa MeToaa 06beKTOM MeTo10B (REPLACE METHOD WITH METHOD OBJECT) v

System.out.println("dl nocne nextDay: " + dl);
Date d2 = new Date ("1 Apr 98");
nextDateReplace(d2);

System.out.println("d2 nocne nextDay: " + d2);

}

private static void nextDateUpdate(Date arg) ({
arg.setDate(arg.getDate() + 1);
System.out.println("arg B nextDay: " + arg);

)

private static void nextDateReplace(Date arg) {
arg = new Date(arg.getYear(), arg.getMonth(), arg.getDate() +

System.out.println("arg B nextDay: " + arg);

9Ta nporpaMma BbIBOIMT CIElyIOLIME Pe3y/IbTaThl:

arg B nextDay: Thu Apr 02 00: 00: 00 EST 1998
dl nocne nextDay: Thu Apr 02 00: 00: 00 EST 1998
arg B nextDay: Thu Apr 02 00: 00: 00 EST 1998
d2 nocne nextDay: Wed Apr 01 00: 00: 00 EST 1998

CyTb B TOM, 4TO CChI/IKa Ha OObEKT MepeNaeTCs no 3Ha4eHMI0. ITO NO3BONAET MO-
AnduumpoBaTh 06beKT, HO NPUCBaUBAHME NTAPAMETPY APYroro o6bekTa He BAUAET HA
NepBbIA.

B Java 1.1 u Bblllte MO>KHO NOMETUTb MapaMeTp Kak final, 4YTO NpenATCTBYET BbI-
MO/THEHMIO MPUCBAMBAHMUs NApaMeTpy, HO COXpaHAeT BO3MOXHOCTb Mopguduxauuu
06bekTa, Ha KOTOPBIN CChl/IaeTCA nepeMeHHas. Sl Bcerja pacCMaTpMBal NapaMeTpbl
KaK KOHCTAHTbl, HO PEKO IOME€Yal X TAKOBHIMM B CIIMCKE MApaMETPOB.

3amMeHa MeTO/1a 06'bEKTOM METONOB
(Replace Method with Method Object)

VMeeTcs D/IMHHDIA MeTOR, TOKa/IbHble NIEpeMeHHbIe B KOTOPOM UCMIONb3YIOTCSA TaK,
YTO 3TO He NO3BONAET IPUMEHUTDb pedakTOpuHT “VI3BneyeHue MeToza™.

TTpeobpasyiime memoo 6 omoenvhbtii 06veKm max, ¥mobbl 10KANbHBIE NePeEMEHHDbIE
cmanu e2o nonamu. Ilocne 3mozo MOKHO PA3NOHUMb Memod HA HECKONbKO Mermo0os
mozo xe obvexma.

class Order...
double price() {
double primaryBasePrice;
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double secondaryBasePrice;
double tertiaryBasePrice;
// INMHHEE BBMUCIIEHMA;

Order PriceCalculator
primaryBasePrice
secondaryBasePrice

price() Q tertiaryBasePrice
\
\ compute
\ 1

return new PriceCalculator(this).compute()

MoruBanus

Ha BceM npoTsixkeHny KHUIY A MOAYEPKMBAIO MpeNecTb HeOOMbIIMX MeTOAOB. Pa3-
AenUB GOMBILOA KON HA OTAE/NbHbIE METO/bl, €r0 MOXKHO CHeNaTh 3HaYuuTeNbHO 6onee
MOHATHBIM.

JleKOMMO3MULMIO METOfIa 3aTPYAHAET Ha/IMyMe TOKA/NbHbIX NepeMeHHbIX. [1pu 60nb-
IIOM MX KO/MYecTBe JeKOMIO3NLMUA MOXeT OKa3aTbCA C/IOXKHOM 3ajadeit. M xoTsa pe-
dakTopuHr “3aMeHa BpeMeHHOM NepeMeHHO# 3anpocoM” (c. 141) MoxeT 061erymnThb ee
pellieHMe, MHOTMIA ¥ €TO OKa3blBaeTCs HEJIOCTaTOYHO. B 3TOM cryyae HY>XHO MOpPBIThCA
B ALMKE C MHCTPYMEHTAMM U TIOUCKATb B HeM 06vexm memoodos (method object) [6].

PaccmaTpyuBaeMbiit pedakTOpUHT “3aMeHa MeTOla 06EKTOM METOOB” MpeBpalla-
€T JIOKa/IbHble NlepeMeHHbIe B N10/Is1 060bEKTa METOMIOB. 3aTeM K 3TOMY 06beKTY NpyMe-
HseTca pedakTopuHr “Uspneyenue mMetoaa” (c. 132), cosparoummit HOBble METOAIbI, Ha
KOTOpbl€ pa3fleNIAeTCsA UCXOAHBI! METOJ.

Texnuka

BeccoBecTHO 3auMcTBOBaHa U3 KHUTH [6].
® Co3paiiTe HOBBINM K/1acC ¥ HA30BUTE €ro TaK Xe, KAk MeTOJ,.

B CospgaiTe B HOBOM Kacce nosne ¢ MoaudukatopoM final pis o6bekTa, KOTOpBI
COMlepXXUT MCXOAHBIN MeTOM (MCXOAHDBIA O6BEKT) M MONA ANA BCEX BPEMEHHbIX
NIepEMEHHDIX M NTapaMeTpPOB METOJA.
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B CospaitTe L1 HOBOTO K/1acca KOHCTPYKTOP, IPUHUMAIOLLMUI MCXOAHBIA 00bEKT
" BCe MapaMeTphl.

B CospaifTe B HOBOM Kjlacce METOJ, ¢ UMeHeM compute (BBIYUCTUTS).

B CxonmpyiiTe B compute Te/lo UCXORHOrO MeTofa. [Ind BBI3OBOB METONOB MUC-
XOIHOTO 06BEKTA UCTIONB3YITE MO/IE UCXOAHOTO OOBEKTA.

B BHITOMHNUTE KOMIIMTALIMIO.

B 3aMeHUTe CTapblil METOL APYTMM, KOTOPbII CO3[aeT HOBBIf OOBEKT U BbI3bIBAET
ero MeTo compute.

Tenepb Ha4YMHAETCA CaMO€ MHTEPECHOE. HOCKOHbKY BCC JIOKA/IbHbIE€ NIEPEMEHHDbIE
CTa/Tu NOJIAMU, MOXXHO 6CCHp€HHTCTB€HHO Pa3OXXUTb METO[, IIpU 3TOM HE HYXXJAaACh
B Iiepenaye KaKMX-1160 ITapaMeTpoOB.

IIpumep

Jina xopoulero npumepa norpe6opanach 6bl Lieflas r1aBa, MOITOMY A MPOJEMOH-
CTPUPYIO 3TOT pepakKTOPUHT HAa METOJE, /1 KOTOPOTo OH He HyXeH. (He crout cnpa-
LIMBATH O JIOTMKeE ITOrO METOAA — OHa ObI/Ia IPUYMaHa IO XOAy JieNa.)

Class Account
int gamma (int inputVal, int quantity, int yearToDate) ({

int importantValuel = (inputVal * quantity) + delta();

int importantValue2 = (inputVal * yearToDate) + 100;

if ((yearToDate - importantValuel) > 100)
importantValue2 -= 20;

int importantValue3 = importantValueZ * 7;
// W Tak pasnee...
return importantValue3 - 2 * importantValuel;

}

YToO6bI NPEBPATUTD ITOT METOA, B OOBEKT, A CHaYasna 0ObAB/AI HOBBIM Knacc. B HeM
cosfarTca none ¢ MopupukaropoM final ansa ucXoaHOro o6bekTa M MOMA AA KaXO0-
ro napaMeTpa 1 KaxJoi BpeMeHHO NIEPEMEHHOI B METOfIE.

class Gamma...
private final Account _account;
private int inputVal;
private int quantity;
private int yearToDate;
private int importantValuel;
private int importantValueZ2;
private int importantValue3;

O6b14HO A UCNO/Ib3YI0 B UMEHAX noset CUMBOI NOAYEPKMBAHUA B Ka4€CTBE Npe-
(bm(ca, HO Ccei4yac A OCTaB/AK UX TAKUMMU, KAKUe OHU €CTbh.
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Hlo6aBnsAio KOHCTPYKTOP:

Gamma (Account source, int inputValArg, int quantityArg,
int yearToDateArg) {
_account = source;
inputval inputValArg;
quantity = quantityArg;
yearToDate = yearToDateArg;

Il

Tereps MOXHO TepeMeCTUTb UCXOAHDI MeTOA. [Tpu 3TOM 51 JoMKeH MOAUPUIIPO-
BaTb BCe BbI30BbI TAK, YTOOBI OHM BBIMTOMHAMUCH C UCIIOIb30BaHMEM NONIA _account:

int compute () {
importantValuel = (inputVal * quantity) + _account.delta();
importantValue2 = (inputVal * yearToDate) + 100;

if ((yearToDate - importantValuel) > 100)
importantValue2 -= 20;

int importantValue3 = importantValue2 * 7;

// W rak nmanee...

return importantValue3 - 2 * importantValuel;

ITocne 3TOro cTapbiit METOA U3MEHAETCA TAKUM 06Pa3oM, YTOObI ie/IerMpoBaTh pa-
60Ty 06BEKTY METO/OB:

int gamma(int inputVal, int quantity, int yearToDate) {
return new Gamma (this, inputVal, quantity, yearToDate).compute();
}

Bor, B cyuHocTH, 1 Bech pedakTOpuHT. Ero npeuMyiecTBo B TOM, YTO TeNepb MOX-
HO J1erko npuMeHnTb pepakTopunr “V3sneyenune meroma” (c. 132) k MeTogy compute,
He 6eCIOKOACD O Mnepefjaye apryMeHTOB:

int compute () {
importantValuel = (inputVal * quantity) + _account.deltaf();
importantValue2 = (inputVal * yearToDate) + 100;
importantThing () ;

int importantValue3 = importantValue2 * 7;

// W rak panee...

return importantValue3d - 2 * importantValuel;
}

void importantThing() {
if ((yearToDate - importantValuel) > 100)
importantValue2 -= 20;



3ameHa anroputMa (SUBSTITUTE ALGORITHM)

3amena anropurtma (Substitute Algorithm)

XKenatenbHo 3aMeHUTb aITOPUTM Goriee MOHATHDIM,
3amenume meno memooa HOBbIM ANZOPUINMOM.

String foundPerson(String[] people) {
for (int 1 = 0; i1 < people.length; i++) |
if (people[i).equals("Don™")) ({
return "Don";
}
if (people([i].equals("John")) {
return "John";
}
if (people[i].equals("Kent")) {
return "Kent";
}
)

return "";

[}

\'4

String foundPerson(String(] people) {
List candidates =
Arrays.aslList(new String(]
{"Don", "John", "Kent"});
for (int 1 = 0; 1 < people.length; i++)
if (candidates.contains (people(i]))
return people(i];
return "";

MoTtuBauus

O6bIYHO eCTb MHOXECTBO CNOCOOOB BBIOMTHUTD OHY M Ty )K€ paboTy, npuyem
OfiHM U3 HUX 6O/ee TPOCTbIe M MOHATHBIE, YEM ApYyTyue. ITO KacaeTcsas U alrOPUTMOB.
Ecnu BbisicHseTcsl, 4TO ecTb Goree MOHATHBINA coco6 cenath 4To-11b0, crepyer 3a-
MEHUTDb UM CTIOKHBINA cnoco6. PedakTOPUMHT MO3BONAET Pa3fieNATb CIOXKHbIE BEWM HA
607ee NPOCTbIe, HO MHOT/IA HACTYNAaeT MOMEHT, KOT/]a Haflo MIPOCTO B3ATH /IFOPUTM
LIe/IMKOM ¥ 3aMeHUTb ero 6osnee MpocThiM. ITO CNy4aeTcs, KOIfla Bbl 3HAKOMMUTECH €
3aja4eit o6/mKe M OOHapYXXMBaeTe, YTO €€ MOXKHO PEIIUTb M 60nee MPOCTHIM CIIO-
coboM. VIHOrAa ¢ 3TUM CTaNKMBaellbCs, KOTAA HaXOAMLIb 6M6TMOTEKY, B KOTOPOM €CTb

byHKUMY, Ay6nupyoLIMe Balll KOJ,
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Unorpa, xorpa TpebyeTcs U3MEHUTb airOPUTM, YTOObI OH pelan 3ajadyy, HEMHOTO
OT/IMYAIOLLYIOCA OT NEPBOHAYa/IbHOM, MMeET CMbIC/T HAYaThb C €ro 3aMEHbI KOJIOM, B KO-
TOpbIii NOTOM 6yeT npolle BHECTU HEOOX0AMMbIe M3MEHEHUA.

I[Tepen TeM Kak NPUCTYNIUTb K 3TOMY AENCTBUIO, YOeAUTECh, YTO fa/bHeNIas fle-
KOMITO3MLMA METOfa HEBO3MOXXHA. 3aMeHATb OONMbLIOA M C/IOXHBIA aNTOPUTM —
OYeHb TPYAHaA 3ajaya, KOTOpPass CTAHOBUTCSA pea/ibHO BbIITOTHUMOI TO/bKO MOCTIE CY-
LIECTBEHHOTO €ro YNPpOLLEeHUA.

Texunka

8 [loaroToBbTe CBOIf BapHaHT anroputMa. JlobeitTech, 4ToObl OH KOMNUANPOBA/ICA.

B BpinonHUTe CBOM TeCTbl A/is HOBOT'O a/irOpUTMa. Ecnu p€3ynbTaThbl pa60Tbl COB-
MNaganT ¢ TEMHU, KOTOpbIE 6b11K AnA CTaporo airopuTtMa, Ha 3TOM MOXXHO OCTa-
HOBUTbBCA.

® Ecnu pe3ynbTaThl MHbBIE, UCMONb3YIATE CTapblii aNTOPUTM AN CPaBHEHMA NpH
TECTUPOBAaHMU U OT/NAfIKE.

=> Boinonnume kamovtli KOHMPONbHLLI NPUMEP CO CMAPHIM U HOBLIM ANZ0PUM-
Mamu u cpasHume pesynvmamvl. Imo nomMonem 6am ysudemv, KaKue KOH-
mMponvHble NPUMepPbL NPUBOOSM K NPOONEMAM U K KAKUM UMEHHO.
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Ilepenoc
YHKIMIOHATBHOCTH
MeKAY 00 beKTaMm

OpHuM 13 Hanbonee GyHIAMEHTANIbHBIX PeLIeHNMI, TPUHMUMAEMBIX MPH TPOEKTH-
pOBaHMM OOBEKTOB, AIBMAETCA pellleHNHe O MeCTe pasMellleHUA OTBETCTBEHHOCTH 3a Te
MM MHble AeiCTBUA. 5 paboTalo ¢ 06 BEKTaMM CBBILLE AECATHU JIET, HO M CeNYac He Beer-
Aa MOTY CAieNaTh NpaBU/IbHbINA BbIOOP C nepBoro pasa. PaHbie 310 6ecriokonno Mens,
HO Ceiyac A 3HaKo, YTO pePaKTOPUHT MO3BONIAET MHe B OO0 MOMEHT U3MEHUTD Mep-
BOHayajIbHOE pelleHHue.

YacTo 31 npo6neMpl peLialOTCA ¢ MOMOLLBIO NPOCTbIX pedakTopuHros “IlepeHoc
metopa” (c. 162) n “TlepeHoc nonsa” (c. 166), o6ecrneynBaOLIMX NEPEHOC MOBEAECHMA.
Ecnu Tpebyetcsa BbINONHUTB 062 pedaKTOpPUHIa, TO NMyylle HayaTh C pepaKTOpUHTaA
“IlepeHoc nons’.

3ayacTyo B K/1acCaxX MMEETCA CIMILKOM MHOTO OTBETCTBEHHOCTH. B 3TOM cnyuyae
npuMeHsio pedaktopunr “UsBneuenne knacca” (c. 169) nns paspeneHns 3ToA OTBET-
CTBEHHOCTM Ha yacTu. Ecnu y HEKOTOpPOro Knacca OTBETCTBEHHOCTb C/TMIIKOM Marna,
A COEAMHAIO €T0 C APYTMM KJIacCOM C MOoMOoLbIo pedakTopuHra “BcrpauBanue knac-
ca” (c. 174). Ecniu ucnonb3ayeTcst HEKOTOPBIN APYTOM K/IACC, YaCTO YIOOHO CKPBITh 3TOT
¢akt c noMowpbio pedaktopunra “Cokpbitue aenernposanusa’ (c. 176). ViHoraa cokpsi-
THE K/1acCa, K KOTOPOMY BBINO/IHAETCA A€/IErMPOBaHME, IPUBOAMUT K MEPMAaHEHTHBIM
M3MeHeHMAM MHTepdeiica, U TOrAa CleAyeT BOCNONb30BAThCA pePaKTOPMHIOM “Yaa-
neHue nocpegrunka” (c. 179).

[lBa nocnenHux peakTOpUHTa, ONUCbIBaeMble B 3TON I71aBe, “BBefieHMe BHEWIHEro
Metoaa” (c. 181) n “BBenenue nokanbHoro paciuupenusa” (c. 183), npeacrapnsior co-
60i1 YacTHBIE C/Ty4an, KOTOPLIMU A NMONB3YKCh TOMBKO TOTAA, KOIla MHE HEJOCTYIEH
MCXOIHBIN KOJ K/1acCa, HO 5 XOUY NnepeMecTUTb GYHKLMOHAIbHOCTD B 3TOT K/acc. Ecnun
TaKMX METO/IOB BCETO JIMLUD ABA-TPH, s TPUMEHAI0 pedakTOPUHT “BBeseHune BHeLIHEro
metoaa” (c. 181); ecnm xe MeTonoB 6onblie, TO A MONb3YIOCh pedakTopuHrom “Baene-
HMe IOKabHOTO pacumpenns” (c. 183).
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Ilepenoc Meronma (Move Method)

MeTopn ncnone3yet (unm 6yaeT Mcnonb3oBaTh) PYHKLMOHATBHOCTb UHOTO K/lacca
(M1 Mcnonb3yeTcs €10), OTIMYHOTO OT TOTO, B KOTOPOM OH OMpeJiefieH.

Co3sdaiime HOBbITI MEMOO C AHANOZUHBIM MENIOM 8 MOM KNACce, KOMOPbitl Haue 6ce20
UM ucnonvsyemcs. 3amerume meno npeiHezo Memooa nPoCcMvim OenezupoOsanHuem unu
nonHocmvio yoanume ezo.

Class 1 Class 1
aMethod()
=
—,
Class 2 Class 2
aMethod()

MoruBauua

IlepeHoc MeTop0B — x/1e6 U Macno pedakropuura. S nepemeliax MeTOAbI, €CU B
K/IaCCaX COCPeNOTOYEHO CIMILKOM MHOTO QYHKLIMOHAMbHOCTH MM K/TaCChl CTULIKOM
CUNIBHO CBA3aHBI B3aUMOJENCTBIEM MeXy co60ii. [lepeHoCA MeTOMIbI, MOXKHO C/leNaTh
K7accol 6oree npoCTHIMU U ROOUTbCA GoNee ACHON peanu3auum GyHKUMIMA.

O6BbIYHO 1 MPOCMATPUBAI0 BCe METOMABI K/Iacca, MBITAACh HANTU METOM, KOTOPBIN
yaue obpalaeTcsa He K 06beKTY, B KOTOPOM HaXOAUTCA, a K HEKOTOPOMY Ipyromy. 310
T0/1e3HO A€/aTh NOC/e NepeMeleHUA Kaknx-nu6o noneit. Haitpsa MeTos1, KoTOpBIN CTO-
UT NePEHECTH, i paCCMATPUBAIO, KAKME METO/IBI €TI0 BbI3bIBAIOT, KAKUMMU METOAMU OH
NONb3YeTCHA, U ULLY Nlepeonpee/AoI1e ero METOABI B MePApXUM KNaccoB. S NpuKubI-
BAI0, CIEAAYeT 1N NMPOAO/KATh paboTy Ha OCHOBE 06'bEKTa, C KOTOPBIM AKTUBHEE BCETO
B3aMMOJIENCTBYET JAaHHBIN METO/,.

He Bcerga npocTo NpUMHATbL Takoe peuieHue. Ecnu A He yBepeH B Heo6XoauMOCTH
nepeMelleHnsA JaHHOrO METOMAA, i PACCMATPUBAIO Ipyrue MeTofibl. BriBaeT, yTo npu-
HATDb pellleHne O NepeMellieHNM HEKOTOPOTO JIPyroro MeTofia npoiie. B npunuune Bbr-
60p MeTOAa He TaK Y)X BaxkeH. ECIM NPUHATD pelileHne TPYAHO, TO, BEPOATHO, OHO HE
urpaeT 0co6oi ponu. S NpuHMMaIO TO pelleHMe, KOTOPOe NMOACKA3bIBAET UHCTUHKT; B
KOH1{e KOHLIOB, 3TO pelleHMe BCerfia MOXKHO Oy/ieT USMEHUTD.



[Tepenoc Metona (MOvE METHOD)

Texuunka

MSY‘IMTC BCHO Cb)’HKuMOHaﬂbHOCTb, UCNONb3YEMYIO UCXOHBIM METOJIOM, KOTOpas
OnpenenceHa B UCXOAHOM KJ1aCCe, M ONMPENETINTE, HE CIENYET I NEPEMECTUTD U €€.

=> Ecnu nexomopas gyHKYUoHanbHOCMy UCNONL3YeMCA MONbKo MemoooM, Ko-
mopvtil 6b cobUpaemecs nepemecmumy, Mo 6NONHe MOXKHO Nepemecmums u
ee. Ecnu we sma gynxyuonansHocms ucnonv3yemcs u Opyzumu memooamu,
nodymaiime, He cmoum nu nepemecmumo ux éce. MHoz0a npowe nepemec-
mump cpasy zpynny memooos, 4em no 00HOMyY.

[TpoBepbTe HanMuMe B MOAKIACCAX M Cymepkaaccax ApYrux o6bABNEHMI ITOro
MeTOfa.

=> Ecnu ecmp Opyzue 06va6nenus, nepemewseHue Moxem oxasamocs HEB03MON -
HbIM, eCTIU MONLKO NONUMOPPUIM He Gydem ompaxeH 6 yenesom Kaacce.

O6bABMTe METOJ B LieIEBOM KJlacce.
=> MoxHo vibpamp 0pyzoe uma memooa, 60nee no0xooAuiee OnA Yeneso2o Knacca.

Cxonupyiite Ko MCXOAHOTO MeTofia B LieneBoi. HacTpoitte MeTon ana paborn
B HOBOM OKPY>XEHMHU.

=> Ecnu memody Hyxen ezo ucxooHbvili 06vexm, cnedyem onpedenums cnocob o6-
pawenus x Hemy u3 yeneeozo memooa. Ecnu 6 uenesom knacce coomeemcmaey-
0Wez0 MeXaHU3IMa Hem, nepedaiime CCblIKy HA UCXOOHBILE 06vexm HOBOMY
Mmemody 6 kauecmee napamempa.

=> Ecnu memood codepmum obpabomuuxu uUcknio4eruti, pewume, Kaxomy u3
Kknaccoeé nozuvnee nepedamv obpabomky ucknovenui. Ecnu ama omsem-
CMBeHHOCMD 0O/INHA IEXAMb HA UCXOOHOM Kaacce, 0cmasvme 06pabomyuxu
UCKIIOYEHUL 68 HEM.

BbinonHuTe KOMIUAALMIO LiENIEBOTO Kacca.
Onpepennte cnoco6 obpauieHus K LeneBoMy 06bEKTY M3 MCXORHOTO.

=> Moxem umempbca none unu memoo, npedcmasnfgouwuii yenesot obvexm.
Ecnu xe ux nem, nocmompume, HackonvKo CI0%HO c030amb memoo OnA IMo-
20. Ecnu amo mpyono, cozdaiime 6 ucxo0Hom o6vexme HOB80e none, 8 KOMoOPOM
6ydem xpanumocs ccoinka Ha yeneeoit 06vexm. Taxas moouduxauus moxem
cmamv NOCMOAHHOL UNU COXPAHAMBCSA MONLKO 00 mex nop, noxa pedaxmo-
puHz He no3sonum yoanumo 3mo norne.

CpenaitTe MCXOAHbIA METOJ, AiENIETUPYIOLUM,

Bbinonuure KOMITUIALMIO U TECTUPOBAHUE.



naBa7 IlepeHoc QYHKLIMOHANBHOCTH MEXAY O6bEKTaMMU

| Onpe,u,enm‘e, C/IeAyeT /11 YAA/IUTb MCXOLHBIA MEeTOZ, UK COXpaHUTDb €ro B Ka4yec-
TBe fie/1ermpyrouiero CBor (bYHKLlMOHaIIbHOCTb.

=> Ilpu nanuuuu 601020 Konu4ecmsa 06pauieHutl npouse 0CMasuUMmMs UCxo0-
Hblil Memoo 8 Kauecmae Oenezupyouiezo.
® Ecnu ucxopHblit METOJ yAanseTcs, 3aMeHUTe Bce oOpalleHus K HeMy oOpalleHu -
AIMM KO BHOBb CO3[laHHOMY METORY.

=> Boinonnamo xkoMnunayuio u mecmuposarie MOXHO NOCKE UCNPABTIEHUSA KAX-
0020 ob6pauienus, xoms 00bIHHO NPOULE 3aMeHUMD BCe CCHIIKU CPA3y nymem
noucKa u 3ameHbi.

® Beinonuure KOMIMUNTALMUIO U TECTUPpOBaHME.

IIpumep

Knacc 6aHKOBCKOro cyeTa MIIOCTPUPYET NpUMeHeHe JaHHOrO peaKTOPUHTa.

class Account...

double overdraftCharge() {
if (_type.isPremium(}) {
double result = 10;
if (_daysOverdrawn>7) result += (_daysOverdrawn-7)*0.85;
return result;
}

else return _daysOverdrawn * 1.75;

double bankCharge () {
double result = 4.5;
if ( daysOverdrawn > 0) result += overdraftCharge();
return result;

}

private AccountType type;

private int _daysOverdrawn;

IIpencraBum cebe, yto 6yner f06aBNEHO HECKONBKO HOBBIX TUIIOB CYETOB CO CBO-

MMM NpaBM/aMyM HAauMCNeHMA TIATHI 3a NpeBbllieHue KpeauTa (oepapadrt). S xouy
nepeMecTUTb METOZ, HAUYNCIEHUA 3TON NMNAThl B COOTBETCTBYIOLIMM TUI CYeTa.

[Tpexxpe Bcero, mocMoTpuM, kakue GYHKUMM Mcronb3yeT MeToA overdraft

Charge, 1 pelmm, cleayeT Nu MepPeHeCTH OfIMH METOJ MNU Cpasy IPynny MeTOMOB.
B naHHOM cnydae Hapo, 4To6bl none daysOverdrawn OCTaBanocb B MCXOQHOM
K/1acce, MOTOMY YTO OHO OyAieT pa3HbIM J11 OTAENbHbBIX CYETOB.

Ilocne atoro A KOMMPYIO TENO METOAA B K/ACC TUMA CYE€TA UM HaCTpauBalo €ro ans

paboTbl Ha HOBOM MecTe.



[epenoc Meroga (MOVE METHOD)

class AccountType...
double overdraftCharge (int daysOverdrawn) {
if (isPremium()) {
double result = 10;
if (daysOverdrawn>7) result += (daysOverdrawn-7)*0.85;
return result;
} else return daysOverdrawn * 1.75;

}

B maHHOM cnyyae HacTpoiika O3HayaeT yaaneHue _type M3 BbI3OBOB COOTBETCTBY-
IOLIMX METOAOB M HEKOTOPbIE IeMCTBUA C TOIH PYHKLMOHATbHOCTDIO, KOTOpas OCTAETCA
HY>XHO#. Ecniu MHe TpebyeTca HekoTOpasA QyHKUMOHA/NIbHAA BO3MOXKHOCTb MCXOAHO-
Io K/1acca, MOXKHO BblOpaTh OAMH U3 YeTblpeX BAPUAHTOB: 1) MepeHecTH ee B Lie/1eBOI
K/1acc, 2) CO30aTh MU UCMONb30BaThb CCbUIKY Ha UCXOAHbINA KIacc U3 1eNeBOro, 3) ne-
penaTh UCXOHBIN OOBEKT B KauecTBe MapaMeTpa MeTOJa, 4) €C/IM MHTEPeCYIoLIas BO3-
MO>XHOCTb NpeAcTaBnAeT cob0il NepeMeHHYIO, IEPEaTh ee B BUJE TapaMeTpa.

3nech A nepenan NepeMEHHYI0 Kak napaMeTp.

Koraa MeTon HacTpOEH U KOMNIUIMPYETCA, MOXKHO 3AMEHUTb TE/I0 UCXOJHOTO METO-
Ia NpOCThIM Jle/IETUPOBAHMEM:

class Account...
double overdraftCharge() {
return type.overdraftCharge(_daysOverdrawn);

}

Tenepb MO>XHO BHOBb BbINO/IHUTb KOMIIUNTALMUIO U TECTUPOBAHUE.

Ceityac BeCb KOZl MOXXHO OCTABUTb B TAKOM BUAE, HO MOXKHO U NMMOTHOCTHIO YAA/IUTDh
METOA U3 UCXOOHOIO K/1acca. HIIH 9TOro HY>XHO HAMTU BCE MECTA, I'ie OH BbI3bIBAETCHA,
N 3aMEHUTb UX BbI3OBOM BHOBb CO31JaHHOT'O ME€TOa:

class Account...
double bankCharge() {
double result = 4.5;
if (_daysOverdrawn > 0)
result += _type.overdraftCharge (_daysOverdrawn);
return result;

}

[Tocne 3aMeHbI UCXOQHOrO TEKCTa BO BCEX TOYKAX BbI30Ba MOXHO MOMHOCTDIO Ya-
nuTh 06bAB/IEHME MeTOfa B K/lacce Account. KoMnuaAuuo U TeCTMpOBaHME MOXHO
NpPOBOAUTb KaK MOC/e KaXJoro yianeHus, Tak M nocie Bcex yaanenui. Ecam merop
He ABNAETCA 3aKpbIThIM, HY>KHO NPOBEPUTH, HE MUCMONB3YIOT /1M €r0 Apyrue K1acchl.
B cTporo TMNuM3aupoBaHHOM A3blKe KOMIUIALUMA NMOC/E yAaneHUs OObABIEHUA U3 UC-
XOJIHOTO K/Iacca OOHapy>XMBaeT BCe OTpexu, KOTOpble MOIIM ObITh MPOMYILEHBDI.



[naBa7 IlepeHoc PyHKLMOHANBHOCTH MeXAY 00beKTaMu

B Hawem npumepe MeTon obpawiancs K efMHCTBEHHOMY MO0, MOITOMY A CMOT
nepenaTh ero kak nepemenHywo. Ho ecnu 6b1 MeTon BbI3bIBa/ pyroit METOA Kiacca
Account, A He cMor 6bl TaK MOCTYNMUTb. B mofo6HbIX cnyyasx NpUXOAUTCA Nepepa-
BaTb BeCh MCXOMHbBIA OODBEKT:

class AccountType...
double overdraftCharge (Account account) {

if (isPremium(}) {
double result = 10;
if (account.getDaysOverdrawn() > 7)

result += (account.getDaysOverdrawn()-7)*0.85;

return result;

} else return account.getDaysOverdrawn() * 1.75;

}

51 nepenaio MCXOAHBIN OOBEKT M TOIMIA, KOTAA TPEOYeTCA HECKONBKO BO3MOXKHOCTEH
K/acca (XOTA, eC/IM MX OKa3bIBAETCA C/IMLIKOM MHOTO, JIyyllle BbINONIHNTD JOTIO/IHMU-
Te/IbHbINA pedaKTOPUHT; OOGBIYHO MPUXOAUTCA 3AHATHCA NEKOMIIO3UIIMEH U BEPHYTD
HEKOTOpbIe YacTH OOpaTHO).

Ilepenoc nonsa (Move Field)

[Tone ucnonbayetcs (unu 6yneT MCIIONb3OBATHCA) PYTMM K/aCCOM Yallle, YeM KJlac-
COM, B KOTOPOM OHO OTIpefie/IEHO.
Co30atime 8 yene6om Kadacce HOBOE NOJIE U USMEHUME KOO BCeX €20 UCNONb308AHUIL.

Class 1 Class 1

aField

Class 2 Class 2

aField

MoruBanusa

[TepeHOC COCTOAHMI U NOBEAEHMA MEXY K/IACCAMM ABJIAETCA CAMOM CyThbio pedak-
TopuHra. [Io Mepe pa3paboTku cuCTeMbl BbIABIAETCA HEOOXONMMOCTb B HOBBIX KJIac-
cax M pacrnpefieNieHMn OTBETCTBEHHOCTH MeXJy HMMU. KoppekTHOoe u pa3yMHoe 1po-
€KTHOe pelleHMe Yyepe3 Hefle/lio MOXKET OKa3aTbcA HUKYAa He rogtbiM. Ho mpobnema ne
B 9TOM, 2 B TOM, YTOOBI HE OCTaBUTh 3Ty CUTYAIUI0 HABEYHO.



Mepenoc nons (MovE FIELD)

Sl paccMaTpuBaio BO3MOXKHOCTD MlepeHOCa MONA, KOT/la BUXY, YTO OHO MCIIONb3yeT-
cs1 601bLUIMM KOTMYECTBOM METOMIOB B APYTOM KJ/Iacce, 4eM B CBOeM (3TO MUCMONb30Ba-
HMe MOXeT ObITh KOCBEHHDIM, Yepe3 MeTo/ibl 0CTyNa). MOXXHO NPUHATH pelieHue O
TnepeHoCce MeTOJ0B; KOHKPETHOE pellleHue 3aBUCUT OT MHTepdeitca. Ho ecnu npeacTas-
NAETCA Pa3yMHbIM OCTaBUTb METO/IbI Ha MeCTe, 5 riepeMellao Moe.

JIpyruM ocHOBaHMEM [/ NepeHOCa MO/A MOXET ObITb BbINONHeHMe pedaKTOpUH-
ra “VisBnevenne knacca” (c. 169). B aToM cnyyae cHadana nepeHOCATCA MO/, @ 3aTeM
METO/IBI.

Texunka

Ecnu none oTKpbITOE, BbINONHMUTE pedakTopuHr “VIHKancynauusa nons” (c. 224).

=> Ecnu ebt cobupaemecov nepenecmu MemoObt, 4acmo o6pauiarouiuecss K nomo,
UnU X nomo 06pauiaemcs MHO20 Memoo0s, Moxem 0Ka3amuvCs NoNe3HbIM pe-
paxmopune “Camounxancynauus nona” (c. 190).

BbInonHuTe KOMIUIALMIO U TECTUPOBAHME.

Cos3piaifTe B L{e/eBOM K/TacCe 1o/le C METOIaMM /IS YTeHUA M YCTaHOBKM 3HaYeHMU.
CxoMOuIupyiTe Lie/1eBoit Knacc.

Onpegenunte cocob obpaiueHn K LeneBoMy 06'beKTy U3 UCXOHOTO.

=> Llenesoti knacc momem Goimop 0OCMYNHbIM Hepe3 yHe UMEIOULUECST NONA UMY
memoObt. Ecnu nem, nocmompume, Henv3s nu co3dams 018 3mozo memoo.
Ecnu nem, cnedyem cozdamv 8 ucxo0Hom 06vexme HOB0e none, 8 KOMOPOM
6ydem xpanumocs ccolnka Ha yenesoil o6vexm. Taxas moduduxayus moxem
cmamp ROCMOSHHOL UMY COXPAHUMBCS 00 mex nop, noka peakmopune e
no3sonum yoanums 3mo nore.

Yuanme noje U3 UCXOAHOTO K/1acca.

3aMeHuTE BCe CCHIIKM Ha MCXOHOE No/e 06palleHUsAMU K COOTBETCTBYIOLLEMY

METO/Y B Lie/IeBOM KJacce.

=> Umenue nepemenHou 3amenume obpaujeHuem Kk Memody nony4eHus 3Have-
HUS 8 YeneBoM 00vexme; O NPUCBAUBAHUS nepeMeHHOLE 3ameHume obpawye-
Hue K nepemenHoll o6paueHuem K Memody yCmaHOoB8KU 3HA4eHUS 8 Uenesom
obvexme.

= Ecnu none e asnsemcs 3aKpuimbviM, nouusume CColiKu Ha He2o 80 8cex noo-
Knaccax ucxo0Hoz2o0 Knacca.

Bpinonuure KOMIIUAALUMNIO U TECTUPOBAHUE.



TnaBa7 TlepeHOC PYHKIMOHANBHOCTU MEXAY 06bEeKTaMu

IIpumep
Hwuxe npencraBneHa yactb K/acca Account:

class Account...
private AccountType type;
private double interestRate;
double interestForAmount days (double amount, int days) {
return _interestRate * amount * days / 365;

}

51 xo4y mepeMecTMTb Noje NMPOLEHTHOM CTaBKM B Klacc Tuma cyera. EcTp He-
CKO/IbKO METOAOB, OOpaljaloliMXcA K 3TOMY MO/M0; OAHMM M3 HMX SBIAETCA
interestForAmount_days.

Hanee co3paroTcaA none M MeTOAbl JOCTYNA K HEMY B Lie/IEBOM K/1acce:

class AccountType...
private double _interestRate;

void setInterestRate(double arg) {
_interestRate = arg;

}

double getInterestRate() {
return interestRate;

}

Ha 3ToM 3Tane MO>XHO CKOMITM/IMPOBATDb HOBbIM K/1acc.

ITocne 3TOrO 5 Nepeapecyio METOMIbI MCXOQHOTO Kacca Ha MCIIOb30BaHMeE Le/1EBOTO
K/1acca M yanAio Nnosie MpOLEeHTHOM CTaBKYM M3 MCXOJHOrO K/iacca. ITO Nojle Haflo YiaUTb,
YTOObI rapaHTUPOBATb, YTO Mepeajpecaliys AeACTBUTENbHO Mpoucxoaut. Tak komnuns-
TOp NOMOXeET OOHapYXMTb METOZIbl, KOTOpble ObLIM MPOIYyLIeHbl MPY Nepeafpecaly.

private double interestRate;

double interestForAmount days (double amount, int days) {
return _type.getlnterestRate() * amount * days / 365;
}

]]pnmep:ucnonbsonanuecamounxancynuuuu

Ecnyu MMeeTcs MHOrO METOJIOB, KOTOpble MCIONMb3YIOT MOJIe MPOLIEHTHOM CTaBKH,
MOXHO Ha4aTb ¢ peakTopuura “Camonskancynaumus nons” (c. 190):

class Account...
private AccountType _type;
private double _interestRate;



Nssnedyenne knacca (EXTRACT CLASS)

double interestForAmount days{double amount, int days) {
return getInterestRate() * amount * days / 365;

}

private void setInterestRate(double arg) ({
_interestRate = arg;

}

private double getInterestRate() {
return _interestRate;

}

Takum o6pa30M, HeO6X0}1MMO BBINTO/THUTDb TONIBKO Nepeaapecaluio METOAOB NOCTYIA:

double interestForAmountAndDays (double amount, int days) {
return getlnterestRate() * amount * days / 365;
}

private void setInterestRate(double arg) {
_type.setInterestRate(arg);
}

private double getInterestRate() {
return _type.getInterestRate();
}

[ToanHee npy XemaHUM MOXKHO BbINIOTHUTD NEpeajpecalmio KIMeHTOB METOJIOB JI0-
CTyMa, YTO6bI OHUM HETNOCPENCTBEHHO UCIONb30BA/IM HOBBIN 06beKT. IIpuMeHeHue ca-
MOMHKANCY/IALMYU NTO3BONAET BHIMONHATL pePaKTOPUHT 6oNee MENTKMMM 1araMu. 3To
ynoOHO, KOrfa K/1acc NoJBepraeTcs 3HaUMTeNbHON nepepenke. B yacTHocTy, 3To ynpo-
uiaeT npuMeHeHue pepakropuHra “IlepeHoc metopa” (c. 162) msA nepeHoca METOZIOB B
Apyro knacc. Ecim oHu obpaialoTcs Kk MeTOaM IOCTYMA, TO TaKMe CChUTKN USMEHATD
He 06dA3aTeNnbHO.

N3sneuenne xnacca (Extract Class)

Hexoropbiit knacc BbINONHAET paboTy, KOTOPYIO CNeflyeT MOAENUTb MEXAY ABYMA
K/accamu.

Co3datime HOBbITI K1ACC U NEPEMECTUME 8 He20 COOMBEMCmeytousue Nons U Memoobi
u3 cmapozo Knacca.

Person
Person Telephone Number
name officeTelephone
i — P areaCode
off_lceAreaCode ﬁ> name b
ofticeNumber 1
getTelephoneNumber getTelephonehumber getTelephoneNumber




FnaBa 7 TIlepeHoc GyHKLMOHANBHOCTU MEXAY 00 bEKTaMu

MotuBanua

BeposiTHO, BbI C/IBILLIA/IM M/TM YMTAIIH, YTO K/IACC AO/DKEH MPEACTaBATb co60if Tou-
HO OYepuYeHHYI abCTPaKLMIO, BBIMOMHASA HECKONBKO KOHKPETHBbIX ob6s3aHHOCTelt. Ha
NpaKkTHKe KIacchl NoABepXKeHbl paspactaHuio. To 31ech 106aBUTCSA HECKOBKO onepa-
1M1, TO TaM MOABATCA HOBbIE jaHHbIe. [l06aB/sAs HOBYIO QYHKLIMOHAIBHOCTD B K/TACC,
BaM KaXKETCH, UTO [/Is1 Hee HET CMbIC/IA 3aBOAUTb OTAENbHBIN K/acc, HO M0 Mepe TOoro,
KaK QyHKLMM pacTyT U MIOAATCA, KNACC CTAHOBUTCS CTMLIKOM C/IOXKHBIM U PasgyThIM.

Bl monyyaeTe Knacc ¢ OrpOMHbIM KOIM4ECTBOM METOJOB M AAHHbIX, KOTOPbIif OKa-
3bIBA€TCA C/IMILKOM Be/IMK U151 TOHMMaHus. Bbl mogyMbiBaeTe 0 TOM, 4TOOBI pa3aenuThb
ero Ha YacCTH, ¥ B KOHL[e KOHILIOB Jie/laeTe 3TO. XOpOLIMM MPU3HAKOM ABJIAETCA COYe-
TaHMWe MOJMHOXECTBa JJaHHBIX C MOAMHOXXECTBOM MeTOAOB. [Ipyroit xopouiuii npu-
3HaK — Ha/JMyue MOAMHOXECTB AaHHBIX, KOTOPble 06bIYHO MO0 BMeCTe U3MEHAIOTCH,
60 HaXOOATCA B TECHOM 3aBMCMMOCTHM ofHO oT apyroro. Ilonesno 3apatb cebe Bo-
NpoC O TOM, 4TO OyAeT, €CM yAAMUTb YACTb JAaHHBIX UK MeTOA. Kakue ApyTue naHHble
W/TU METOJBI ITPY 3TOM TOTEPAIOT CMBICNT?

OnHMM M3 MPU3HAKOB, YaCTO MPOABNALIMXCA B Ja/bHelilleM BO BpeMs pa3paborT-
KM, CTYXXMT C11oco6 co3flaHus MOATMIIOB K/lacca. Bbl MoXkeTe 06HapY>XUTb, 4TO BblieNTe-
HMe TIOATUIIOB OKa3blBaeT BO3[eACTBIE MULIb Ha HEKOTOPYI GYHKLIMOHABHOCTD UK
4TO [ OfHOM PYHKLMOHANbHOCTH Bbli€/IEHNE MTOATUIIOB BBINONHAETCA MHAYe, YeM
U1 IPYTHUX.

Texunka

® Onpepenure, Kak 6yayT pasjie/ieHbl OTBETCTBEHHOCTH K/lacca.
8 CospaitTe HOBBII K1acc, BbIPAXXAIOLIMIA OTAENAEMYI OTBETCTBEHHOCTD.

=> Ecnu omsemcmesennocmo npexcHezo Knacca nepecmaem coomeemcmaeosams
€20 HA36aHUI0, nepeumenytime Knacc.

N Opraﬂusyﬁre CBsA3b CTAPOr'O U HOBOT'O K/1ACCOB.

=> Mosxem nompe6osamuvcs 08YCMOPOHHSA C6A3b; HO He co30asaiime 06pammyi0
C8513b, NOKA OHA He cmaHem Heob6xX00UMOl.

® IIpumenute pepaxtopunr “IlepeHoc nons” (c. 166) ko BceM MOAM, KOTOpble
KeNaTe/TbHO MepEHEeCTH.

8 [locne KaX10ro rnepeHoca BbINOTHUTE KOMIIMIALMIO U TECTUPOBAHME.

B [IpuMmenure pedaxtopunr “Ileperoc metona” (c. 162) ko BceM MeToAaM, nepe-
HOCMMBbIM U3 CTaporo Kiacca B HoBblit. HauHuTe ¢ MeTOROB 60/1ee HU3KOTrO ypoB-
HA (BbI3bIBAEMBIX, @ He BbI3BIBAIOLIMX) M MOCTENEHHO UAUTE K MeTofiaM 6onee
BbICOKOTO YPOBHS.

B Jlocne Ka)Xzioro rnepeHoca BBINO/THANTE KOMIIMIALMUIO U TECTUpOBaHME.



Mseneyenue knacca (EXTRACT CLASS)

B [lepecMoTpuTe MHTep(eiiCh KAXOTO K/Iacca U COKPATUTE UX.

=> Co30a8 08ycmopoHHIO cB53b, NOOYyMailme, HeNMb3s U npespamump ee 8 00-
HOCMOPOHHIOI.

B Onpenenure, JOMKEH /1M HOBBIM Klacc 6biTh BuaeH BceM. Ecnn fa, To pewnre,
KaK 9TO JO/IKHO ObITb CAENaHO — B BUAE 0OObEKTA CCHIIKM MM OOBEKTa C HEU3-
MeHAEeMbIM 3HaYyeHHeM,

IIpumep
HayHy ¢ mpocToro knacca, ONUChIBAIOILErO NIEPCOHY:

class Person...

public String getName() {
return name;

}

public String getTelephoneNumber () {
return (" (" + officeAreaCode + ") " +

_officeNumber);

}

String getOfficeAreaCode () {
return officeAreaCode;

}

void setOfficeAreaCode(String arg) {
_officeAreaCode = arg;

}

String getOfficeNumber () {
return officeNumber;

}

void setOfficeNumber (String arg) {
_officeNumber = arg;

}

private String name;
private String officeAreaCode;
private String officeNumber;

3,11€Cb Mbl MO>Xe€M BbIA€/INTb B OTHENbHbIA K/acc Q)YHKLU’[V[, OTHOCAUIUECA K Tee-
Q)OHHbIM HOM€EpaM. HayhnemMm c onpeneneHna Kiaacca TCIICQ)OHHOI‘O HOMEpa:

class TelephoneNumber (
}

9to oyeHb npocto! Tenmepb co3fjaeM cChUIKY M3 K/1acca Person K K1accy TenedoH-
HOro HOMepa:

class Person
private TelephoneNumber officeTelephone = new TelephoneNumber ();



v [naBa7 TlepeHoc GpyHKUMOHANBHOCTH MeXY 06bekTaMu

Teneps s npumensto pedakropunr “Tlepenoc Metopa” (c. 162) k oiHOMY U3 oNEN:

class TelephoneNumber {
String getAreaCode () {
return areaCode;
}
void setAreaCode (String arg)
_areaCode = arg;
}
private String _areaCode;
}
class Person...
public String getTelephoneNumber () {
return (" (" + getOfficeAreaCode() + ") " + officeNumber);
}
String getOfficeAreaCode() (
return officeTelephone.getAreaCode();
}
void setOfficeAreaCode (String arg) |
_officeTelephone.setAreaCode (arg) ;

}

[Tocne 3TOrO s MOTY IIEPEHECTH APYTOE 10/e U MPpUMeHUTb pedakTopuHr “Ileperoc
Mmeropa” (c. 162) k HoMepy TenedoHa:

class Person...
public String getName() {
return _name;
}
public String getTelephoneNumber () {
return officeTelephone.getTelephoneNumber ();
}
TelephoneNumber getOfficeTelephone() {
return _officeTelephone;

}

private String name;
private TelephoneNumber officeTelephone = new TelephoneNumber () ;

class TelephoneNumber...
public String getTelephoneNumber () {
return ("(" + _areaCode + ") " + number);
}
String getAreaCode () ({
return _areaCode;
}
void setAreaCode (String arg)
_areaCode = arg:;
}
String getNumber () {



Nssnedyenue knacca (EXTRACT CLASS)

return _number;
}
void setNumber (String arg) {
_number = arg;
}
private String number;
private String areaCode;

Tenepb He06x0AMMO peLINTD, KAKOVW HOBBIN KNacC JOMKEH OBITb JOCTYIEH /1A K/IN-
€HTOB. MOXXHO NO/IHOCTBI CKPBITb K/1ACC, IPEfOCTaBUB COOTBETCTBYOLIME Ae/IETUPY-
0L M€ METOADI, 3 MOXKHO CHE/1aTh K/1aCC OTKPBITHIM. MOXXHO OTKPBITb K/1aCC IMUIb AJIA
HEKOTOPBIX K/IMEHTOB (HanpuMep, HaXOAALLMXCS B MOEM ITaKeTe).

Pewns cpenatp knacc 0611eq0CTYNHBIM, CleAyeT pacCCMOTPETb OMACHOCTY, CBA3aH-
Hble C NceBJoHMMamu. Ecnu s oTkpor TenedoHHBIN HOMep, a K/IMEHT U3MEHUT KOJ,
30HbI, YTO Npounsonaer? Takoe USMEHEHNE MOXET BBIOTHUTb KIMEHT KOCBEHHBIN —
K/IMEHT K/IMEeHTa K/IMEHTA.

Bo3MOXHBI c/ieayolue BapMaHThl.

1. JlomyckaeTcs, 4To 11060/ 06bEKT MOXKET U3MEHUTD 1K06YI0 YacTb TenedoHHOTO
HoMepa. B TakoM cnyyae TenepOHHBIN HOMEP CTAHOBUTCA OOBEKTOM CCBIIKH, U
C/leflyeT pacCMOTPeTb BO3MOXHOCTb NpUMeHeHUA pedakTopuHra “3aMeHa 3Ha-
4eHus ccbinkoit” (c. 198). B atom cnyyae goctyn k TenepoHHOMy HOMepy obec-
ne4yMBaeT 9K3eMIIAP knacca Person.

2. 1 He xenato, 4To6bl KTO-TMOO MOT U3MEHUTD TeNeOHHDINA HOMEp MHade, KpoMme
KaK [OCPeACTBOM METOOB 3K3eMIUIApa K/acca Person. MoXXHO cienath TenedoH-
HBI/A HOMep HeM3MeHAEMbIM M1 00ecrieYnTb K HeMy HeM3MeHAeMbllt MHTepdeiic.

3. CyuiecTByeT BO3MOXHOCTb KONMpOBATb TeNeOHHbI HOMep Mepej TeM, Kak
NpefoCTaB/ATb €ro, HO 3TO MOXKET NPUBECTU K HelOpasyMEHMAM, MOTOMY YTO
NpOrpaMMUCTbI MOTYT PELIUTD, YTO B COCTOAHMM U3MEHUTD ero 3HaueHue. [Ipu
yacToit nepenaye Tene(pOHHOTO HOMEPA Y K/IMEHTOB MOTYT TaK)Ke BO3HMKATb
npo6neMbl ¢ NCEBAOHNMAMM.

JIns NOBbBILIEHUA KMBYYECTHU Mapane/IbHON MPOrpaMMbl YaCTO UCIIONb3YETCA pe-
daxropunr “Ussneyenne knacca” (c. 169), NOTOMY YTO OH NMO3BO/AET YCTaHABNUBATD
pa3genbHble 610KMPOBKM ANA ABYX Monyyarmluxca knaccob. Ecniu 6nokuposatb oba
o6bekTa He TpebyeTcs, TO 9TOT peaKTOPMHT CTAHOBUTCA He o6s3arenbHbIM. [Toapo6-
Hee 00 3TOM cka3aHo B pasfene 3.3 kuuryu [11].

OpnHako 3aecb MMeeTca onmacHOCTb. Ecnmu Heob6xoaumo obecneynTb COBMECTHYIO
610KkMpoBKY 060MX 06BEKTOB, Bbl NONajaeTe B 06/1aCTh TPaH3aKUMMA U APYTHX Pa3HO-
BUAHOCTEN COBMECTHBIX 610KMpoBOK. Kak onucbiBaeTcs B paspene 8.1 kuury [11], ato
COXKHaA 06n1acTh, Tpebymolias NpUMeHeHUs 60/lee MOILHOTO aMNMapara, YTo o6bIYHO
MaJo onpaBAaHHo. TpaH3aKL MK OYeHb 110/1e3HbI, HO 6ONbLIMHCTBY IPOTPAMMMUCTOB He
CTOUT 6paTbCcA 3a HAMMCAHUE UX MEHEKEPOB.
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BcrpanBanne kmacca (Inline Class)

Knacc BbIionHAEeT CIULIKOM Majo AeNCTBUM.
Iepemecmume e20 PyHxyuoHansHocms 8 Opyzoti knacc u yoanume ucxoOHviil.

Person Telephone Number Person
officeTelephone areaCode \ name
name number areaCode
1 / number
getTelephoneNumber
getTelephoneNumber getTelephoneNumber
Motusanus

JlanHbIit pedaKTOPUHT, MO CYTH, MPOTUBOMNONOXEH pedakTopuHry “VsBneyeHue
Knacca” (c. 169). fI mpuberaio kK HeMy, KOTla K/IacC CTAHOBUTCS MaJIoO MOJIE3HBIM U €ro
MMeeT CMBICT YRa/NTb. 3a4acTYIO 3TO NPOMCXOAMT U3-3a pedaKTOPUHTA, OCTABMBILIETO
B K/Iacce Mano QyHKLMOHANBbHOCTU. B 3TOM cnyyae crefyeT BCTPOMTD AaHHBINA Kacc
B JIPyroi, BbIOpaB B Ka4ecTBe 11e/IEBOTO TOT K/AcC, KOTOPbIN Yallle BCErO UCHONMb3YeT
JaHHBIN,

Texuuka

O6bABUTE OTKPBITHIN MPOTOKO/ UCXOAHOTO K/1acca B MOI/IoIaniLeM Knacce. Jle-
TIeTMPYNATe BCE HOBbi€ METOMbI MCXOHOMY KJ/accy.

=» Ecnu Ons memo0os ucxo0nozo Kknacca umeem cmvic omoenvHuiii unmepderic,
svinonnume neped scmpausanuem pepaxmopune “Viseneuenue unmepdgeiica”
(c. 357).

HCPCHCCMTC BC€ CCbUIKM M3 UCXOLHOTO K/1acca B MOIMIOLAKLMM Kacc.

=> O6vasume ucxoOHwiil Knacc 3axKpoimoim, 4mobbt yoanums ece o6pauseHus
K Hemy u3-3a npedenos naxema. Vismenume makice UMS UCX00H020 Knacca,
Umobvl KOMNUNAMOP NOMO2 8aM O6HAPY’UMb 8ce 00PAULEHUS K UCXOOHOMY
Knaccy.

Beimonuure KOMITUTALMNIO U TECTUPOBAHUE.

C nomoupio pedaktopunros “Ilepenoc metopa” (c. 162) u “IlepeHoc nonsa”
(c. 166) nepeHOCUTE OFHY 3a APYroi (PyHKLMOHATBHOCTH MCXOBHOTO Kiacca,
NOKa B HEM HMYErO HE OCTAHETCA.

OTcnyXuTe KOPOTKYIO M CKPOMHYIO TAHMXMAY MO MCXOZHOMY K/Iaccy.



Bcrpansaune knacca (INLINE CLASS) v

Co3pnas k1acc 13 TeneOHHOro HoMepa, A Tenepb Xo4y BEPHYTh ero obparHo. Hayny
C OTAE/bHBIX K/TACCOB:

IIpumep

class Person...
public String getName() {
return name;
)
public String getTelephoneNumber () {
return officeTelephone.getTelephoneNumber () ;
)
TelephoneNumber getOfficeTelephone() {
return officeTelephone;

}

private String name;
private TelephoneNumber officeTelephone = new TelephoneNumber () ;

class TelephoneNumber...

public String getTelephoneNumber () {
return ("(" + _areaCode + ") " + number);

}

String getAreaCode() {
return _areaCode;

}

void setAreaCode(String arg) {
_areaCode = arg;

}

String getNumber () {
return number;

)

void setNumber (String arg) {
_number = arg;

}

private String number;
private String _areaCode;

Hatmy ¢ 0ObsABNEHUA B KNacce Person Bcex BUAUMDBIX METOAOB K/1acca TCHCQ)OH-
HOro HoMmeépa:

class Person...

String getAreaCode () {
return officeTelephone.getAreaCode () ;

}

void setAreaCode(String arg) {
_officeTelephone.setAreaCode (arqg);

}

String getNumber () {
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return officeTelephone.getNumber () ;

}

void setNumber (String arg) {
_officeTelephone. setNumber (arg) ;

}

Teneps A HaX0Xy K/IMEHTOB K/1acca Te/leOHHOTO HOMepa M NePEK/TIoYal0 X Ha UC-
nonb3oBaHue uHTepdeiica knacca Person; Tak 4To

Person martin = new Person{);
martin.getOfficeTelephone () .setAreaCode ("781");

Npe€BpaAlIdA€TCA B

Person martin = new Person{();
martin.setAreaCode ("781");

Tenepp MoXcHO noOBTOPATH pedakTopuHru “Ilepenoc meropma” (c. 162) n “Ilepenoc
nona” (c. 166), moka oT k/nacca TeieOHHOTO HOMePa He OCTaHEeTCs MYCTOE MeCTO.

Coxpsitne penermposanns (Hide Delegate)

Knuenr obpaujaercs k fiefierupyeMomy Knaccy o6bexTa.
Cosdaiime Ha cepeepe Memoobl, cKpbLeaouiue 0enezuposanue.

Client Class Client Class
T T _\> :
I I
I | 7 I
SR j . l
: I v
| t Person
' \'s
Person Department getManager
getDepartment getManager A
]
v

Department




CokpoiTue genernpoanus (HIDE DELEGATE)

MoruBauusa

OpfHMM U3 K/II0YEBBIX (€CIM He CaMbIM ITIaBHBIM) CBOMCTBOM OOBEKTOB ABMAET-
Cs MHKANCYNALMA. VIHKanCcynsaumsa o3HayaeT, YTo 0ObEKThbl MOMKHBI MMETh O APYTMX
YacTaAX cucrembl MeHblile nHpopmauuu. Torga npu MoaUdHUKALMM HEKOTOPBIX YacTeN
CUCTeMbI TpeOyeTCsl YYUTHIBATD €€ BIMAHNE HAa MEHbLIEe KONMUYECTBO OOBEKTOB, UTO
ynpoliaeT BHECEHNE U3MEHEHMIA.

Bcesxumit, KTo 3aHUMascs 06beKTaMu, 3HAET, YTO NOJA C/IEYET CKPbIBaTh, HECMOTPS
Ha TO YTO Java MO3BOJIAET A€/1aTh MX OTKPHITHIMU. [10 Mepe HaKOT/IEH U ONbITa PaboThl
c 06'beKTaMy NOSAB/IAETCA IOHMMAHKeE TOTO, YTO MHKATICYTMPOBATh MOXKHO Bee 6onee n
6onee WMPOKMIt KPYT BelLe.

Ec/u K/IMEHT BbI3bIBaET METOJ, ONPEAE/IEHHBI 1A OJHOrO M3 Moneit ofbekTa-cep-
Bepa, K/IMEHT JO/DKEH ObITb OCBEOM/IEH O COOTBETCTBYIOLIEM OO beKTe-fenerare. Ecnu
3TOT Je/leraT U3MeHseTCs, MOXKeT MoTpe6oBaTbca MOAMULMPOBATh Ko KnueHTa. OT
3TOM 3aBUCHMMOCTM MOXXHO M30aBUThCs, TOMECTUB B CEpPBEP NMPOCTOM JIeNETMPYIOLLMiA
MeTOf], CKpbIBawLIMit fenerupoBanue (puc. 7.1). B TakoM cny4yae usMeHeHUA OrpaHu-
YUBAIOTCA CEPBEPOM M He PacNpOCTPAHAIOTCA Ha K/IMEHTA.

Server Delegate

Clielt - r~————---

method() Q method()
N\

N\
N\
N\
N\

delegate.method()%

Puc. 7.1. IIpocmoe denezuposarue

MosxeT uMeTb CMBIC/ TpUMeHeHMe pedpakToputra “Uspnedenne knacca” (c. 169) k
HEKOTOPBIM MJIM BCEM K/IMEHTaM cepBepa. Ec/in cKpbITh JieiernpoBaHmne OT BCEX K/N-
€HTOB, MO>KHO TO/THOCTBIO YAANUTh YIIOMMHaHMe O JlefieraTe u3 uHTepdeiica cepsepa.

Texuuka

B JIna Kaxa0ro MeToAa Kaacca-je/ierata co3jaire npocToi AeNerupyrumin MeTO
Ha cepBepe.

8 Moanduumpyitte Koj KIMeHTa Tak, 4To6bl OH o6pallancs K cepsepy.
=> Ecnu xnuenm u cepsep HAX00AMCA 8 PA3HbIX naxemax, paccmompume 803-

MOXCHOCMb 02paruuenus 0ocmyna Kk memody Oenezama 0671acmpio 6UOUMOC-
mu naxema.
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® Jlocne HaCTpOﬁKM Ka>XK[10ro M€TO/1a BbINTOTHUTE KOMIUTALUIO U TECTUPOBAHUE,

® Ec/u nocrne 3TOr0 JOCTYN K A€/IEraTy He HY>)XeH HU OJHOMY K/IMEHTY, YAA/TUTE C
cepBepa MeTOf 0OpalleH!s K JieNerary.

® BrinonHure KOMIIU/IALINIO U TECTUPOBAHUE,

IIpumep
HaqHy C K/TaCCOB, NPEACTABIAILINX pa60THm<a n €ro oTpemn:

class Person {
Department department;

public Department getDepartment{) {
return department;

}

public void setDepartment (Department arg) {
_department = arg;

}

class Department {
private String _chargeCode;
private Person manager;

public Department (Person manager) {
_manager = manager;

}

public Person getManager () {
return manager;

}

Ecnu knueHTy TpebyeTcs y3HaTh, KTO ABNAETCA PyKOBOAUTENIEM HEKOTOPOro paboT-
HMKa, OH [IO/DKEH CHayasa y3HaTb, B KAKOM OT/iefie PabGOTaeT 3TOT Ye/IOBeK:

manager = john.getDepartment ().getManager();

Tak KnaueHT fony4yaeT CBEAEHUA O pa60Te Knacca Department U 0 TOM, 4TO B HEM
XPaHATCA AaHHbIE O PYKOBOAUTEINE, STy CBSI3b MOXKHO OC/IabUTD, CKPBIB OT K/IMEHTa
Knmacc Department myTeM CO3faHMUA MPOCTOrO MAENErupyloliero MeTOAa B Kiacce
Person:

public Person getManager () {
return department.getManager();

}



Yananenue nocpegauxa (REMOVE MIDDLE MAN)

Tenepb Heo6X0AMMO MOAMPUILMPOBATL KOA BCEX KAMEHTOB Person, uyToObl OHM
MCIIONMb30BaIM HOBBIN METOL:

manager = john.getManager(};

BoinonHue M3MeHeHMs Bcex MeToloB Department u Bcex K/IMEHTOB Person,
MO>KHO TO/THOCTBIO Ya/TUTh METOR IOCTyNa getDepartment M3 Knacca Person.

Ynanenne nocpegunka (Remove Middle Man)

Knacc BbINONHSAET CIMILKOM MHOTO IIPOCTOTO ieIETMPOBaHMUA.
3acmasvme knuenma 06pauAMpCa HENOCPEOCMBEHHO K Denezamy.

Client Class

Client Class

T
|
1
|
|

Y

Person

—————— i) b
- = s
getManager V Y

N

v

Person

Department

getDepartment

getManager

Department

MoruBauusa

[Ipu onucauuu morusauymu pedakropurra “CokpbiTue nenernposanus’ (c. 176)
A TOBOPM/I O NPEUMYILECTBAX MHKATCYNAUMM TIPU UCTIONB3OBAHUM JleNIETUPOBaHMA.
OnHako MMeIOTCs onpefeneHHble Heyfo6CTBa, CBA3aHHbIE C TEM, YTO TNPU XKeTaHUU
K/IMEHTA MCTIONb30BaTh HOBYIO QYHKLMIO lefleraTa B cepBep Heob6xoauMo f06aBnATH
npocroi fenerupytoimit Metos. JJo6apnenue 60/bIIOro KONMYECTBA METOAOB OKa3bl-
BaeTCA YTOMUTE/NbHBIM; KPOME TOTO, B pe3y/ibTaTe K/Iacc CepBepa CTaHOBUTCA NPOCTO
NIOCPeIHMKOM, TaK YTO MOXKET HACTATh MOMEHT, KOT/la K/IUEHTY /Ty4lli€ BbI3bIBATD Jie/ie-
raTa HemocpefcTBEeHHO.

Kakoi MMeHHO O/DKHa GbITb Mepa COKPBITUA Jie/lerMPOBaHMA, CKa3aTb TPYAHO.
K cuacTblo, 310 He Tak M BaxHO Onarofaps Hanuuuio pedakropunros “Cokpbitue
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fenerupoBauua” (c. 176) u “Ynanenue nocpeaunka” (c. 179). Hactpoiiky cucrembl
MOXHO OCYIIECTBIATh NO Mepe Hajjo6HocTH. [To Mepe pa3BUTUA CUCTEMBI MEHAET-
CA M YpOBeHb COKpbITHA. VIHKancynauus, yioneTBopABILas NONrOAa Ha3ajl, MOXeET
0Ka3aTbCs HEYIO6HOM B HACTOALLMI MOMeHT. CMBICT pepakTOpPMHIa B TOM, YTO Hafl0
He pacKauBaTbCA B CAEMAHHBIX OWMOKAX, a MPOCTO BHIIIOTHUTD HEOOXOAMMBIE MC-
npaB/eHNn .

Texuunka

B CospaitTe MeTO IOCTYNA K Ji€/IeraTy.

] IIIIH Ka)XJ10r0 UCIIO/Ib30BAHNA KJIMEHTOM METOAA A€/I€raTta YAA/IUTE 3TOT METON
M3 cepBepa U 3aMEHNTE €T0 BbI3OB B KIMEHTE BbI3OBOM METO/IA [1€/I€raTa.

B [locne 06paboTkM Kax<10ro METO/ia BbIMONHANTE KOMITM/IALMIO M TECTUPOBaHME.

IIpumep

B kauecTBe nmpumepa A BOCIONb3YKCh k/laccaMy Person u Department, pasBep-
HYB CUTYauuIo B 06paTHyI0 cTopoHy. HauHeM ¢ knacca Person, CKpbIBalOLIEro fene-
rmpoBaHue kjaccy Department:

class Person...
Department _department;
public Person getManager() ({
return department.getManager();

}

class Department...
private Person _manager;
public Department (Person manager) {
_manager = manager;

}

YT06BI HAMTH PYKOBOAMTENA HEKOTOPOTo pabOTHMKA, KTIMEHT JlelaeT 3anpoc

manager = john.getManager();

OTO NpocTas KOHCTPYKUMA, MHKancynupyoumas Department. OaHako npyu Hanm-
4MM MHOXKECTBA TAKOTO POJia METO/IOB B K/1acce Person 0Ka3blBaeTCA CIMLIKOM MHOTO
NPOCTBIX ienernpoBaHnit. B aToM cnyyae nocpeqHmka nyydiie yaanntb. [lns aToro cHa-
YaJIa co3JaeTCA MeTo OOpallieHUA K JIeIerary:

class Person...
public Department getDepartment() {
return _department;

}



Beegenne suemHero metoga (INTRODUCE FOREIGN METHOD)

[Tocne aToro s mooyepenHO paccMaTpMBAKO KaXKAblit MeTOA. Sl HAXOXY K/IMEHTOB,
MCTIONDb3YIOLMX ITOT MeTO, Person, U M3MeHSAI0 X TakuM 06pa3oM, 4TOObI OHM CHa-
4ajia Ionyyany Jenerara:

manager = john.getDepartment ().getManager();

ITocne atoro Mo>xHO y6paTh MeTon getManager us knacca Person. Komnunsauus
TIOKa)KeT, He IPONYCTUI U A YTO-u6o.

MoxeT oka3aTbcs YyIOOHBIM COXpaHUTb HEKOTOPBIE U3 JieNlerMpoBaHuit. BoamoxkHo,
CleflyeT CKPBITh ie/lerMpOBaHMe OT OHUX K/IMEHTOB, HO NTOKa3aThb ApyruM. B atom cny-
Yae TaKKe MPUIETCS OCTAaBUTb HEKOTOpPbIE MPOCTbIE A€/IErMPOBAHUS.

BBepnenue BHemnero Merona (Introduce Foreign Method)

WUcnonpayemomy ceppepy TpebyeTcss HOMONMHUTENbHBIN MeTOMl, HO MoauduLMpo-
BaTb K/1acC HEBO3MOXXHO.

Cosdaiime 6 Knacce K1ueHma memoo, KOMopoMy 6 Ka4ecmee nepeozo apzymenma ne-
pedaemcs Ix3emMnaAp Knacca cepeepa.

Date newStart = new Date(previousEnd.getYear(),
previousEnd.getMonth(),
previousEnd.getDate() + 1);

I

Date newStart = nextDay(previousEnd);

private static Date nextDay{Date arg) {
return new Date(arg.getYear(), arg.getMonth(},
arg.getDate() + 1);

MoTuBpauunsa

JloCTaTOYHO PacNpOCTpaHEHHAA CUTYALUA: €CTb MPEKPACHBIN K/1acC C OTINYHBIMU
cepBucamy. 3aTeM OKa3bIBAETCA, YTO HY>KEH ellje OIUH CePBUC, HO K/TACC ero He Mpefio-
ctap/sieT. Mbl pyraemMcs NoCneAHMMY CIOBaMM, HO HUYETO He MOXKEM T10/le/IaTh — eC/n
6b1 6bI1a BO3MOXXHOCTb MOAMGUIIMPOBATb MCXOAHBINA KOJI, MBI IONMCanu 6b! HOBBIN
METOJI, HO TaKOif BO3MOXXHOCTH HeT. B 3TOM c/y4ae NpMXOANTCA UATU OOGXOAHBIMM Y-
TAMM, YTOOBI 3aTIPOrPaMMMPOBATh OTCY TCTBYIOLLIMIA METO/] B K/IMEHTeE,
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Ecnu knmeHTcKkuit Kacc MCnonb3yeT 3TOT METOM eAMHCTBEHHBIN pas, TO TaKoe J10-
MONTHUTENIbHOE KOAMPOBaHMe He MpefCTaB/sgeT 0coboi npobneMbl 1 Aaxe MOXET BO-
obLie He TpebOBaTh PabOTHI ¢ UCXONHBIM KIaccoM. OIHAKO eC/IM MeTOJ, UCTIO/b3yeTCs
MHOTOKPATHO, €ro MPUXOAUTCS KOAMPOBaTh CHOBa U cHoBa. [ToBTOpeHMe Koa — Ko-
peHb BCeX 3071 B IPOrpaMMax, MO3TOMY TaKOil MOBTOPSAIOIMIACA KOJ, ClleAyeT BbIAETUTD
B OTAenbHbli Metoa. [Ipu npoBeaeHuUM NaHHOrO pedaKTOPUHIa MOXHO yKa3aTb, YTO
3TOT METOJ1 B JIEACTBUTENbHOCTH JAO/DKEH HAXOAMTbCA B UCXOAHOM K/lacce, C/ieNiaB ero
BHELIHUM METOJIOM.

Ecnu BbIACHUTCA, YTO /1A K/acca cepBepa CO3/1aeTCsA MHOTO BHEITHUX METOJIOB MIIH
4YTO MHOTMM K/IaccaM TpeOyeTcs OfMH U TOT XKe BHELIHMIA METOJ, C/lefiyeT NIPUMEHUTD
Apyroit pedakTopuHr, “BeieHue nokanbHoro pacuupenus” (c. 183).

He Hy>xHO 3a6bIBaTbhb O TOM, YTO BHeLIHME MeTOAbl MPENCTABAAIT coboit 0bxop-
Hoit myTb. CTapaiTech MOMeLIATh METOAbI TYAA, Ifie UM HAJJIEXUT HaxoauTbcA. Ecnn
npo6neMa cBs3aHa ¢ IpaBaMy B/lajiefiblia KOJa, OTIIPaBbTe BHELIHMIA METOJ BNafie/iblly
KJ/Iacca cepBepa M MOMPOCKUTE ero peann3oBaTh ITOT METOJ /1S Bac.

TexHnka

B Co3pjaliTe B KNacce KTMEHTa METOJ, BbIMONHAOLIMIA HY>KHbIE BaM JIEHCTBUA.

=> Co30asaemplii Memoo He OONNeEH NONb30BAMbCA 603MOKHOCMAMU Knacca
knuenma. Ecnu emy mpebyemcs xaxoe-mo 3na4enue, nepedatime ezo 6 Ka4ec-
mee napamempa.

® CpenaifTe nepBbIM apaMeTPOM MeTOJla 3K3eMIIAP K/acca cepBepa.

| B KOMMEHTapun K METOAY OTMETDTE, 4TO I3TO BHELLIHUN MeTon, KOTOpri‘l Ha ca-
MOM Ji€71€ NO/DKEH pacnonaraTbCs Ha CEpBEPE.

=> bnazodaps amomy évi cmoxeme no3onee, ecnu NOABUMCA B03MONHOCMD nepe-
HOCa Memo0a, HAlimu maxue éHeulHUe Memoobl C NOMOULHI0 NPOCINO20 MeK-
CMoB020 NOUcKa.

IIpnmep

Nmeetca KO, B KOTOpOM HY>XHO OTKPpbITb HOBBIN nepuoa BbICTAB/IEHUsA CYETOB.
HepBOHaqaano KOJ BbII'TAAUT TAK:

Date newStart = new Date(previousEnd.getYear(),
previousEnd.getMonth(),
previousEnd.getDate() + 1);

Kopn B mpaBoit yacTn npucBauBaHUA MOXHO BbIIE/IUTb B METOJ, KOTOPbIi 6y11eT
BHEWIHUM /1 Date:



Beenenue nokansHoro pacuwmnpenus (INTRODUCE LOCAL EXTENSION)

Date newStart = nextDay(previousEnd) ;

private static Date nextDay(Date arg) {
// BHewHut MeTOXN, HOJUKeH HAaxXOOMTLCS B kjacce Date
return new Date(arg.getYear(),arg.getMonth(),arg.getDate()+1);

BBegenne nokanbHoro pacunpenus (Introduce Local Extension)

Vicnonb3yeMoMy knaccy cepepa TpebyeTcs HeCKOMbKO JOMOMTHUTENbHbIX METOAOB,
HO K/IacC He[lOCTYINeH And Mogudukaumnu.

Co3daiime HOBbiiL Kadcc ¢ HEOOX00UMbIMU 0ononHumenvuvimu memodamu. Coenatime
€20 NOOKAACCOM UMW 060104KO0L ONIA UCXOOHO20 KAacca.

Date
Client Class A
=24
: -7
nextDay(Date) : Date MfDate
nextDay() : Date
MoTuBauus

YBbl, aBTOpPBI K/IACCOB HE BCEBEAYLIM M HE MOTYT NPEABUMETh, KAKMe METOAbI MO-
ryT notpe6oBatbcA. Ecu yero-to He XBaTaeT U €CTh BO3MOXHOCTb MOAUGULIMPOBATD
MCXOIHBIA KOJ, TO /y4lle BCero Ao06aBUTh B Kacc HoBble MeToAbl. OIHAKO MHOrAQ UC-
XOZIHBIA KOJ\ MOIMOUIIMPOBATH HEBO3MOXHO. ECM HY>HBI TULIb OIMH-/1BA HOBbIX Me-
TOa, MOXHO NMpUGErHyTh K pedakTopuHry “BeeneHue BHewrHero metona” (c. 181). On-
HaKo, e/ UX 6O/Iblle, CUTYALMA MOXKET BBIATH U3-TIOJl KOHTPOJIA, TaK YTO JTyylle Bce
ux 00beaMHUTD B noaxofAiem mMecte. OUeBUIHBIM METOJOM pelleHUsA 3TOi 3ajaduu
ABNIAETCA CTaHAAPTHaA 00 beKTHO-OPMEHTUPOBAHHAA METOAMKA CO3laHMA MOAK/IACCOB
unu obornoyek. 51 HasbiBako Takoil MOAK/IACC MY OGOMOUKY IOKA/IbHBIM PaclIMPEHMEM,

JlokanbHOe pacliMpeHue MpeAcTaBNsAeT coOOil OTAeNbHbI KNACC, ABMAKIMIACA
MOATUIIOM K/Tacca, pacliMpeHyeM KOTOPOro OH ABNAETCA. ITO 03HAYAET, YTO OH yMeeT
fienaTh BCe TO )K€, YTO M MCXOAHBINA K/IACC, HO MPYU ITOM UMEET JOMONHUTENbHbIE BO3-
MOXHOCTU. BMecTO paboThl ¢ UCXOIHBIM KNMACCOM CIENyeT CO3AATh IK3eMI/IAD NI0KaIb-
HOrO pacUIMPEHUA U NOb30BATHCA UM.
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Vcnonp3ys nokanpHOe pacliMpeHMe, Bbl NOAMEP>KMBaeTe IIPUHLMI YIIAKOBKM Me-
TONOB U IaHHBIX B KOPPEKTHO chopMupoBaHHble 6n0oku. Ecu xe pasMeliaTs ko B
APYTUX K/1accax, a He B paclIMPEeHUH, TO 3TO MPUBEJET K YCI0XKHEHUIO APYTUX K/1aCCOB
Y CJIO>KHOCTAIM NOBTOPHOTO MCIIONb30OBaHUA 3TUX METOMIOB.

IIpu Bbl6Ope “nmopknacc nam o6onouka?” s 06BIYHO CKIOHAICH K MOAK/IACCY, TaK
KaK 3TO O3HayaeT MeHbLMit 06beM paboThl. Hanbonbliee npensaTcTBue nNpu UCMONb-
30BaHUM MOAK/IACCOB 3aK/II0YAETCA B TOM, YTO OHM JO/KHBI UCTIONB30BATbCA BO Bpe-
Ms co3fiaHus 06bekToB. Eciu Bbl MOXXeTe yNnpaBisATb NpOLEcCcOM CO3[aHNsA 06beKTOB,
HMKaKuX npobneM He BosHMKaeT. OHM NMOABAIOTCSA, €C/IM JIOKA/IbHOE pacliMpeHue He-
06X0AMMO NPUMEHATD NO3[{Hee, MIOC/Ie TOTO KaK 06beKThl yoxe co3fanbl. IIpu pabore
C TOAK/IaccaMy MPUXOAUTCA CO3[laBaTh HOBBIN 06bekT nmoaknacca. Ecnu npu atom B
Ha/IMYMM eCTb Apyrue o6bEKTDL, CCHIIAIOUINECS HA CTApbI, B Pe3y/bTaTe Mbl NOTy4aeM
[Ba 00beKTa, COfiep>Kallive OpUrMHANbHbIE AaHHble. ECnu opuruHan HeusMeHseMbli,
TO 1npo671eM He BO3HUKAET, MOCKONbKY MOXXHO MCNONB30BaTh komuio. Ho ecnu opu-
TMHA/T MOXKET M3MEHATbCA, TO BO3HMKaeT MpobneMa, CBA3aHHAA C TeM, YTO U3MeHe-
HMS OIHOTO 0O'BEKTA He OTpaXxaloTcsA B ApyroM. B aToM cnyuae cnenyeT npubernyThb
K 0605104Ke, — TOTIa U3SMEHEHU S, BHOCHMMBbIE [TIOCPEACTBOM JIOKA/IbHOTO paclIMpeHus,
BO3/J€ACTBYIOT Ha MCXOAHBIN 0OBEKT M HA060POT.

Texuuka

B CospaliTe K/Iacc pacliMpeHusa B KayecTBe NOAKIacca uiamu 060/104KM OpUruHara.
® Jlo6aBbTe K pacliMpeHUIo npeobpasyoine KOHCTPYKTOPbI.

= Taxoti KoHCmpyKmop npuxumaem 6 Ka1ecmee apeZyMeHma OpPUZUHANbHBIN
ob6vexm. B cnyuae nooxknacca 6vi3vieaemcs coomeemcmeyouuil KOHCMpyK-
mop cynepknacca; 6 cny4ae 060/104KU apzyMeHm nPUceausaemcs nonw oene-
2ama.

B PasMecTyuTe B pacliMpeHUM HOBble HYHKLMM.
B [ne Tpebyerca, 3aMeHMTe OPUTHHAJ paclIMPEHUEM.

B [Ipu HanMuMy BHELUHMUX METOAOB /11 UCXOJHOTO K/Iacca nepeMecTUTe UX B pac-
IIMpEHHUe.

ITpumepn1

MHe npuXxoAMIOCh 3aHMMATbCA TaKMMM BelllaMy, pabotas ¢ Java 1.0.1 u x1accom
paTel. [loka He moABM/ICA Knacc KajeHaapA B Java 1.1, npu paboTe ¢ garoit npeacTapns-
Nlach Macca BO3MOXKHOCTE! MCNO/Ib30BaTh pacluMpenus. TOT OMNbIT IPUTOAUTCA Celi-
yac B KayecTBe IpuMepa.



Beegenne nokanpHoro pacunpens (INTRODUCE LocAL EXTENSION)

HauHeM c Bbi6Opa Mexay nogknaccoM u o6onoukoit. [Ipumenenue noaxnaccos 60o-
niee OYEBULHO:

Class mfDate extends Date {
public nextDay()...
public dayOfYear()...

B o6onouke xe UCNIONb3YETCA A€NIErTUPOBAHUE:

class mfDate ({
private Date original;

HPMMCP: UCIIONb30BaHMUEC NMOJKIACCa

CHavana CO3JA€TCA HOBAs JaTa B BUAE MOJK/IACCA OpUruHasia:

class MfDateSub extends Date

3aTtem OCYyLIEeCTB/IAETCA 3aM€Ha aT paClIUpE€HUEM. KOHCTPYKTOpbl OpUIMHala no-
BTOPAKTCA € MOMOLbIO TPOCTOrO A€/NE€ErMpoBaHUA:

public MfDateSub(String dateString) ({
super (dateString) ;

bi

Hanee no6aBumM npeo6pasywlMit KOHCTPYKTOP, MPUHUMAIOINUIA B KayecTBe apry-
MEHTa OpUTMHA:

public MfDateSub(Date arg) {
super (arg.getTime () ) ;

}

Teneps MOXXHO 106aBUTH B pacLIMpeHUre HOBYIO GYHKIMOHANIBHOCTD U C IOMOLLbIO
pedakropunra “TlepeHoc Mertopa” (c. 162) mepeHecTM B pacliMpeHMe MMeKLIMecH
BHELUHME METOABI:

client class...
private static Date nextDay(Date arg) ({
// BHewHui1 mMeTon, noJsixeH OblTb B KIacce Date
return new Date(arg.getYear(), arg.getMonth(),
arg.getDate() + 1);

npeBpalaeTca B

class MfDate...
Date nextDay() {
return new Date(getYear(), getMonth{(), getDate() + 1);
}
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IIpuMep: ucnonb3oBaHyne 06010YKN

HauHeM c 06baABnIeHnA Knacca-o60n04Ku:

class mfDate {
private Date _original;
}

HPM MCIONb30BaHUM 0O0ONOYKH KOHCTPYKTOPbI CO3NAKTCA UHAYE. MCXO}IHblC KOH-
CTPYKTOpbI p€ann30BaHbl C MOMOLIbIO MPOCTOrO A€/1ErMpOBAHUA:

public MfDateWrap (String dateString) {
_original = new Date(dateString);

)z

[Tpeobpa3sytouwmit KOHCTPYKTOP Tenepb MPOCTO NPUCBAUBAET MEPEMEHHYIO IK3EM-
nnspa:

public MfDateWrap(Date arg) {
_original = arg;

}

3aTeM HYXXHO BBINOJTHUTb CKYYHYIO paboTy MO [leIerMpOBaHMUI0 BCEX METONOB UC-
XOJHOrO Knacca. S nokaxy Tonbko iBa MeTofa:

public int getYear() {
return _original.getYear(};

}

public boolean equals (MfDateWrap arg) {
return (toDate().equals(arg.toDate(}));

}

[To okOHYaHMM 3TO PaBOTHI MOXKHO N06ABUTD B HOBBIN K/1aCC Crel[aibHble MeTO-
Abl AN Aat ¢ noMolibto pedakropunra “Tlepenoc Meropga” (c. 162):

client class...
private static Date nextDay(Date arg) {
// BHewHul MeTon, OOXKeH OblTb B kJlacce Date
return new Date(arg.getYear(), arg.getMonth(),
arg.getbDate() + 1);

npeBpalaeTcsa B

class MfDate...
Date nextDay() {
return new Date(getYear(), getMonth(), getDate() + 1);
}



Beenenue nokanbHoro pacuwnperdus (INTRODUCE LoCAL EXTENSION)

Ocobble ﬂpO6lIeMbl B C/1yvyae IpUMEHEHUA 060n10YeK BOZHUKAIOT IIpU UCNoOAb30Ba-
HUU METOAOB, NPMHUMAIOUINX B KAY€CTBE apryMEHTA OpUTMHaA/l, HAIIpUMED:

public boolean after (Date arg)

[TockonbKy OpuruHan U3MeHATb Henb3sl, paboTaTh ¢ after MOXHO TONMbKO OHUM
crnocobom:

aWrapper.after (aDate) // MoxHO 3acraBuTb padoTaThb
aWrapper.after (anotherWrapper) // MoxHO 3acTaBuTb paboTaTb
aDate.after (aWrapper) // Paborarh He Oyner

lenb sTOro BMAa NMepeKpbITUA — CKPBITb OT MO/Nb30BaTeNA Knacca GakT npume-
HeHUA 060/104YKHU. ITO NMpaBU/IbHASA CTpaTerus, MOTOMY 4TO MO/Ib30BATEN0 060I0YKM
He HYXXHO 6ecriOKOMTbCA O TOM, 060/104YKa /I 3TO, U Y HEro AO/KHa 6bITb BO3MOX-
HOCTb OJMHAaKOBO paboTartb ¢ 06ouMu knaccaMu. OAHAKO CKpbITb 3Ty MHGOpMaLMIO
MONHOCTbIO 51 He cMmory. [Ipo6neMa Bbi3bIBaeTCsi HEKOTOPbIMU CUCTEMHBIMM METOAA-
MM, HanpuMep equals. XoTd, kasanoch 6bl, B Mfleane MOXKHO 3aMEHUTb equals B
MfDateWrap:

public boolean equals (Date arg) // BoO3MOXHbI NpPoOJeMsl

ITO 0MaCHO, MOCKONbKY, XOTA TaK MOXHO aflallTUPOBATh K/AcC K CBOMM 3ajlayaM, B
APYTHUX 4acTAX Java-cuUcTeMbl NPeANONaraeTcss CHMMETPUYHOCTb PaBEHCTBA, T.€. €C/IN
a.equals(b), Tob.equals (a). Ilpu HapywieHun 3TOro COralieHUA MOXET BO3-
HUKHYTb LeNbli psifi CTPaHHbIX olnboK. EAMHCTBeHHBI ctocob ux usbexarb — Mo-
auduumupoBath Date, HO Beib, €ciu 6bl 3TO MOXKHO ObLIIO CA€NIATh, He MOTpeboBancsa
6b1 ¥ maHHbIM pedakTOpuHT! [IOSTOMY B TaKMX CUTYaUMAX NPUXOAUTCSA AEMOHCTPH-
poBath TOT akT, 4TO npuMeHseTcs 060N0YKa, U A/ NPOBEPKU paBEHCTBA BbIOMpPATh
METO[| € [PYTUM UMEHEM:

public boolean equalsDate (Date arg)

W3b6exxaTb npoBepkM THNA HEU3BECTHOTO 06bexkTa MOXHO NnyTeM NpeAoCTaB/IeHUsA
BEpCUM JAaHHOTO MeTOAA Kak indA Date, Tak u jnsa MfDateWrap:

public boolean equalsDate (MfDateWrap arg)

[Ipn pabote ¢ noaknaccamu 31a Mpo6neMa He BO3HMKAET, €C/IM HE MEPEKPbIBATDH
onepaumu. Ecnu xe s BbIMONHAIO NEpeKpbITHE, BOSHUKAET NIyTaHULIA C TOUCKOM METO-
Aa. O6bIYHO A He MepeKPbIBAl0 METOMBI B PAaCIIMPEHMUAX, @ TONLKO AOOAB/AK UX.






I'nmaBa 8

Opranmsanmsa JaHHbIX

B aToit rnaBe 06y aaloTcA HEKOTOpble METOABI peaKTOPUHTA, KOTOpbIE NpeHa3-
HayeHbl /1A YNpolleHUA paboThl ¢ faHHBIMU. MHorKe cuuTatoT pedakropuur “Camo-
MHKancynauua nona” (c. 190) M3mMWHMM. Yoke JaBHO UAYT CIIOPBI O TOM, Kak O6bEKT
AOMKEH OCYLECTBNATD JOCTYI K COOCTBEHHBIM JAHHBIM: HEMOCPECTBEHHO M/TK Yepe3
MeTopbl AOCTYyna. MIHOra METOABI JOCTYIA HY>KHBI, U MUX MOXHO MOMTY4YUThb C TIOMOLLbIO
ynoMaHyToro pecdakTopuHra. S, kak MpaBuo, BbIGMpar HemocpeACTBEHHbIN JOCTYT,
MIOTOMY YTO €C/T MHe MIOHaA06UTCA TaKO pe(paKTOPUHT, €ro OYeHb /1ETKO BbITIOMTHUTb.

OnHO U3 NoNe3HBIX CBOMCTB OObEKTHBIX A3BIKOB COCTOMT B TOM, YTO OHM paspella-
I0T OTpeae/NATb HOBbIE THIIbl, KOTOpPbIE MO3BOAKT fieNaTh 60MbLIE, YeM NPOCTbIE TUIBI
AAHHBIX B O6BIYHBIX A3bIKaX. OIHaKO, YTOObI HayYUTbCA pabOTATh C 3TOM BO3MOXHOC-
Tb10, TpebyeTcA HekoTOpoe BpeMs. HacTo Mbl CHaya/a UCMIO/Nb3yeM MPOCThbie AaHHbIE-
3Ha4YeHMA U TULIb MIOTOM TMOHUMaeM, 4To yaobHee 6b110 6b1 paboTaTh ¢ 06bEKTOM.
Pedakropunr “3aMeHa 3HaueHUA faHHBIX 06bekTOM” (C. 194) MO3BONAET NPEBPATUTD
MO/IYa/IMuBbIe JaHHblE B KpacHOpeYuBble 06beKThl. Ecu 3TM 06BbEKTHI NPEACTABNAIOT
c060if 3K3eMN/IAPbI, KOTOPbIE MOT'YT MOHAAO06UThCA BO MHOTMX MECTaX NPOrpaMMbl, UX
MOXXHO NMpPEBPATUTD B 06DBEKTBI-CCHIIKY C MOMOLLbIO pedpakTOpuHra “3aMeHa 3HaYeHUA
ceoinkon” (c. 198).

Ecnn oyeBnaHO, 4TO 06BEKT BHICTYNAET B KayecTBE CTPYKTYPbl AAHHBIX, €€ MOX-
HO caenatb 6omee MOHATHOM C MOMOLUBI pedakTopuHra “3aMeHa MaccuBa OObeK-
ToM” (c. 204). Bo Bcex aTux cnyyasax o6bekT npeacTasnAeT coboi MULIb TEePBbIA LA
PeanbHble mpeuMyliecTBa SOCTUrAKTCA Npy NpuMeHeHuu pedakropunra “Tlepenoc
Metoga” (c. 162), nossonswuiero 106aBUTb NOBefeHUE B HOBbIE OOBEKTHI.

Maruyeckue yncna, T.e. yucna ¢ 0co6bIM 3HAYEHUEM, TAKXKe MPEACTABAAIT co60M
npo6nemy. Korga s Tonbko HauMHAN NPOrPaMMMUPOBATh, MEHA MpPEAYNPEXAanm, YTo
No/Mb30BaTbCA UMM He criefyeT. TeM He MeHee OHM NPOJO/MKAIOT MOABAATLCA B MPO-
rpaMMax 1 CErOAHA, M YTOOI 36aBUTHCA OT HMX, A UCNIONb3YI0 pedakTOpMHT “3aMeHa
MaruMyecKoro 4ucia CMMBOIMYeckon KOHcTanTon  (c. 223).

Cssasyu Mexay o6beKTaMu MOTYT ObITh OAHO- UMK ABYCTOPOHHUMU. OHOCTOPOH-
HMe CBA3M Npolle, HO MHOTAA 1A HOBOJM QYHKLMOHANbHOCTH TpebyeTca NpUMEHNTD
pedakTopuHr “3aMeHa ONHOHANpaBNIEHHON CBA3M ABYHanpapneHHON™ (c. 216). Pedak-
TOPUMHT e “3aMeHa JBYHaNpaB/IeHHOIM CBA3M OfHOHanNpasneHHoi” (c. 219) ycTpanser
M3NMLIHIOI CIOKHOCTD, KOTAa BbIACHAETCA, YTO ABYHANpaBleHHas CBA3b 6onblue He
HY>KHa.



'napa 8 OpraHusauma faHHBIX

S1 4acTO CTaNKMBANICA C CUTYALMAMY, KOTAA K/1acchl rpaduyeckoro muTepderica Bbl-
MOHAIOT 6M3HEC-TOTUKY, T.€. 3aHUMAIOTCA HECBOMCTBEHHON MM JieATeNbHOCTbI0. [Ina
nepeHoca MOBeNEHUA B KMacChl MpeAMETHON 06/1acTU HeOOXOAMMO TaM Xe XPaHUTb
[aHHble, M NoffepXuBaTh rpadpuyeckuit MHTepdeiic Noab3oBaTeNns ¢ NOMOLIbIO pedak-
Topunra “ly6nupoBanue BUAMMBIX HaHHBIX (c. 207). Sl mpoTuB fy6nupoBaHus AaH-
HbIX, HO B 3TOM C/Ty4ae Mbl UMeeM J1e/10 C UCK/TIOYEHUEM.

OmHUM M3 K/IIOYEBBIX MPUHLUNOB OGBEKTHO-OPUEHTUPOBAHHOTO IMPOTPaMMM-
poBaHUA ABNAETCA UHKancynauusa. Ecniu HekoTopble OTKpbITbIE HaHHBIE MOBCIOAY
[eMOHCTPUPYIOT cebs, pedakTopuHr “VIHkancynsauus nona” (c. 224) obecnedyuT um
HocToitHOe npukpbiTHe. Ecu faHHble npefcTaBNAOT c060i KOMIEKLIUIO, CTIEfyeT BOC-
nonb3oBaTbcs pedakTopuHroM “ViHkancynauus xonnekumu” (c. 226), MOCKONbKY ANA
Konnekuuit Tpebyerca ocobelit mporokon. Ecnu o6HaxeHa Lenas 3anuch, BbiGepuTe
pedakTopuHr “3aMeHa 3amncH K1accoM JaHHbIX (c. 235).

Ocoboro obpaieHus TpebyeT Takoi BUJ JaHHbIX, KaK KOJI TUNA — CIeliManbHOe
3HayeHMUe, KOTOpPOe YKa3blBaeT HEKOTOPYIO OCOOEHHOCTb TUIA 3K3eMMApa. 3a4acTyio
3T HaHHbIE MPENCTABNAIOT COOOI NepeynuceHne; MHOTAA OHM Peanu3yITCa KakK CTa-
TUYeCKME Hen3MeHseMble LieTOYUCTeHHble 3HauyeHnA. Ecnu kop uMeeTcs Tonbko ans
MHGOpMaLIMU U He MeHsAeT NTOBeJieHMe K/Iacca, MOXHO BOCTIONb30BaThCA peaKTOPUH-
rom “3aMeHa kofa TMma ki1accoM” (c. 236), KOTOpbIit BefeT K Tyulieit MpoBepKe TUMA
¥ 3aK/aafbiBaeT GyHAAMEHT N MepeHoca NnoBefieHnA B JanbHeiweM. Ecniu kop tuna
OKa3bIBaeT BAMsAHME Ha IMOBEJEHME K/IAacCa, MOXKHO IMOMBITaTbCA MPUMEHUTD pedak-
TOpUHT “3aMeHa kofia TMMa nopknaccamu’ (c. 241). Ecnu aTo He ypaeTcs, BO3MOXHO,
nopoitaeT 6onee cnoxHblit (Ho U 6onee rnbxmit) pepakropuHr “3aMeHa koa TUMa co-
crosiuueM/cTpaternent” (c. 245).

Camonnkancynauusa nons (Self Encapsulate Field)

IIpun HenocpencTBeHHOM 06palleHUM K MO0 paboTa C HUM CTAHOBUTCA 3aTPYAHMU-
T€/IbHOM.

Co30atime MemoObl NONYHeHUS U YCMAHOBKU 3HAYEHUS NOAIA U 06pawatimecs K nosw
MONbKO Hepe3 HUX.

private int low, high;

boolean inclﬁdes(int arg) {
return arg >= _low && arg <= _high;

[}

}



Camounkancynauus nons (SELF ENCAPSULATE FIELD)

private int low, high;
boolean includes(int arg) { .
return arg >= getLow() && arg <= getHigh{():;
}
int getLow() {
return _low;
}
int getHigh() {
return _high;

}

MoTuBanus

Yto KacaeTcs obpaleHns K MOMAM, TO 3/leCh CYLIECTBYIOT ABa noaxona. [lepsbiii
M3 HMX YYMT, 4TO B KJacce, B KOTOPOM OIpefle/ieHa NepeMeHHas, 06pallaTbCs K Hei
MOXXHO HENOCpPeACTBeHHO. [lpyras e LIKO/MA YTBEPXKJAeT, 4TO [aXke BHYTPY K/acca
C/eiyeT BCerfa UCIob30BaTh METOAbI IOCTYMA K NMONAM (KOCBEHHbIN JOCTYII K Iepe-
MEeHHOM). MeX[ly CTOpPOHHMKaMM pasHbIX MOAXOAOB MOCTOSHHO BO3HUKAKOT ropsAumne
muckyceun. (Cm. ob6cyxaenne B paborax [1] (c. 413) u [6].)

[To cyTH, NpeUMyILEeCTBO KOCBEHH020 0OPAULEHUS K NEPEMEHHOU COCTOUT B TOM, 4TO
OHO TO3BO/IAET NMOAKIACCY NEPEKPHITh METOA NMonyyeHus uHdopmanumu u obecrneyn-
BaeT 60NbLIYI0 TMOKOCTD NP paboTe C JaHHBIMY, HATIPUMEP OTIOKEHHYI0 MHUIIMA/IN-
3aUMI0, IPU KOTOPOII NepeMeHHas MHULUMAIM3UPYETCA NULLL NPU HEOOXOAUMOCTH ee
UCIONb30BAHUA.

ITpenMyILecTBO HenocpedcmeenH020 06pAU4EHUS K NEpeMEHHOM 3aK/TI0YaeTCA B JIer-
KOCTHM YTeHus Kofa. He Hy>)kHO Bce BpeMsA BCNOMMHATh — “3TO POCTO METOJ, MO/Ty4e-
HMA 3HAUEHUA NepeMEHHON .

Moi1 B3rag Ha aTy npo6neMy aBoicTBeHHbIN. OOBIYHO 5 TOTOB A€ACTBOBATh TaK,
KaK CYMTAIOT MPaBMIBHBIM OCTa/bHbie y4aCTHMKM KoMaHjbl. OfHako, JeicTBys B
OMHOYKY, 5 TPEANOYMTAI0 CHAYana MCMOMb30BATb HEMOCPECTBEHHOE OOpalleHue K
TlepeMeHHOM, NI0Ka OHO He AB/sAeTCA MpenATcTBMeM. [Ipy BO3HUKHOBEHUM HEYAOOCTB
3TOro MOAXOAA A MEPEX0OXKy Ha KOCBEHHOe obpalienne K nepeMeHHbIM. PedakTopunr
NO3BOJIAET /IETKO MU3MEHUTD CBOE pelleHue.

Ba)kHe1uMit 1OBOJ IPUMEHUTD JaHHBIA pedaKTOPUHT BOSHUKAET, KOI/la Mpyu 06-
pauleHMy K MOMI0 CylepKnacca HeoOXoaMMO 3aMeHUTb oOpalljeHue K MepeMeHHOM
BbIYMC/IEHNEM 3HAYeHMA B MoakKacce. [lepBbIM 1AaroM A 3TOro ABNAETCA CAMOWH-
Kancynsums nonsA. 3aTeM MOXXHO 3aMeHUTb METOMIbl MONYy4eHUA U YCTAaHOBKM 3Haye-
HMJI TeMU, KOTOpbIe BaM HEOOXOAUMBI.



I'naBa8 Opranusaumsa faHHBIX

Texuuka

a CoauaﬁTe METOAbI MMOTYY€HUA U YCTAHOBKU 3HAYEHUA MTOTIA.

B Haitnute Bce obpallleHus K MO0 U 3aMEHUTE UX METOAAMU MONYYEeHUA WU
YCTQHOBKM 3Ha4€HMM.

=> 3amenume umenue nons 6bi3080M Mermodd nonyveHus 3HaveHus; 3amenume
npuceausaxue noj0 6vi3060M Memoda ycmanosku 3HAYEeHUA,

=> [na nposepru MoxHO npusneub KOMRUAAMOP, BPEMEHHO USMEHUE HA3BAHUE
nons.

B Cpenaitte noje private.
B [IpoBepbTe, Bce 11 0OpallieHNs HalieHbl M 3aMEHEHBDI.

B BpimonHurte KOMITMJIALIUIO U TECTUPOBAHUE.

IIpumep

Bo3MosxHO, cenyrommnit Koji CIMLIKOM ITPOCT A/is IPUMeEPa, HO 3aTO OH He NOTpe6o-
Ba/l MHOTO BPEMEHW 1Al HATIUCAHUA:

class IntRange {
private int _low, _high;

boolean includes(int arg) {
return arg >= low && arg <= _high;

}

void grow(int factor) ({
_high = high * factor;
}

IntRange (int low, int high) {
_low = low;
_high = high;

}

JI1A cCaMOMHKATICYIALMY 5 OTPefieNIAI0 METOAbI MONYYEHUA U YCTAHOBKM 3HAYEHUMH
(ecny TakoBbIX €llle HET) U IPUMEHSAIO UX:

class IntRange {

boolean includes(int arg) {
return arg >= getLow() && arg <= getHigh();
}

void grow(int factor) {
setHigh(getHigh() * factor):
}



Camouukancynssuus nons (SELF ENCAPSULATE FIELD)

private int _low, _high;

int getLow() {
return _low;

}

int getHigh() {
return _high;

}

void setlow(int arg) {
_low = arg;

}

void setHigh(int arg) {
_high = arg;
}

HpM UCMO/Ib30BAHNU CAMOUHKATNCY/IALUN HCO6X0}.IMMO NpoABNATb OCTOPOXKHOCTD,
MpUMEHAA METOJ YCTAHOBKU 3Ha4€HUA B KOHCTPYKTOPE. YacTo npeanosaraercs, 4To
METOJ[, YCTAaHOBKHU 6YHCT UCMO/b30BAH TO/IBKO IMOC/IE€ CO3JaHNA O6'bCKTa, TaK 4TO €ro
noBeieHnE BO BpEMA MHULNAIU3ALUN MOXKET 6bITh MHBIM. B Taknx cny4dasx s npeano-
YNTal0 UCMO/Tb3OBATh B KOHCTPYKTOpE HEMOCPEACTBEHHOE o6pamelme 17087 OTIJ,CIIbeIﬁ
METO4 MHULIUATU3ALNN:

IntRange (int low, int high) {
initialize(low, high);

}

private void initialize(int low, int high) {
_low = low;
_high = high;

BaxHOCTb 3THX ﬂeﬁCTBMﬁ MPOABUTCA IpU CO3[AaHUU NMOAK/IACCA, HATIPUMED

class CappedRange extends IntRange {

CappedRange (int low, int high, int cap) {
super (low, high);
_cap = capi;

}

private int _cap;
int getCap() {

return _cap;

}



I'napa 8 OpraHusauus JaHHBIX

int getHigh() {
return Math.min(super.getHigh(), getCap{());
}

MoxxHo LiennkoM nepekphITh NoBefieHne IntRange B OTHOIEHME _Cap, He MEHAS
npu 3TOM MOBefleHNe NCXORHOro Kacca.

3aMeHa 3HaYeHUA JaHHBIX 00 BEKTOM
(Replace Data Value with Object)
UmMeeTca anemeHT flaHHbIX, KOTOpOMY TpeﬁyIOTCﬂ AONO/THUTENBbHBIE NAaHHbIE WU

noBefieH e,
IIpeo6pa3syiime anemenm dannbix 6 06vekm.

Order

customer: String

[’

A\

1 Customer

Order s o

name: String

MoTuBauus

3a4acTyl0 Ha paHHMX 3Tanax paspabOTKM NPUHMMAETCS pelleHue O MpefcTaBie-
HUM NPOCTHIX GAKTOB B BUJIE NPOCTHIX 3/1EMEHTOB JaHHBIX. 3aTeM, B poLecce pa3pa-
60TKM, 06HAPY)XMBAETCSA, UTO 3TU NPOCTbIE INMEMEHTBI HA CAMOM JIefie Ky[ia CTIOXKHee.
Tenedonnnlit Homep BHauase MOXKeT GbITb MPEACTAB/IEH B BUfle CTPOKM, HO MO3/Hee
BBISICHAETCA, YTO Y HEro JO/MKHO 6bITh 0coboe NoBeieHe, HapuMep B Buae popma-
TUPOBaHMsA, U3BJIEYEHUA KO[]a TOPOZia U T.I. EC/IM TakuMX 3/71eMEHTOB BCEro NMIb Napy,
COOTBETCTBYIOLIME METOJbI MOXXHO NMOMECTUTh B OObEKT, KOTOPBIA MMM BlajieeT, HO
TaKoi KO HauMHaeT ObICTPO NOMaxuBarh AyONMPOBAHMEM M 3aBUCTBIO K QYHKLMSAM.
Ecnu Bbl yuyanu Takoii 3anax, npeo6pasyitte JaHHbIE B OObEKT.



3aMeHa 3HayeHUs RaHHBIX 06'beKTOM (REPLACE DATA VALUE Wi1TH OBJECT)

Texuuka

B Co3paiite knacc J1a 3HaueHuA. IlpenycMoTpute B HeM final none toro xe Tuna,
YTO M Y 3HaYeHMA B UCXOAHOM Kracce. JJobaBbTe METON YTEHMA U KOHCTPYKTOP,
NPUHUMAIOLIMIA O/IE B Ka4eCTBE apTyMeHTa.

8 BbInonHUTe KOMNUAALMIO.

WUsmenunTte TMn nons B MUCXOAHOM K/1acCe Ha HOBBIM KJ1acc.

B M3meHure METO[ NOTYHYEHUs 3HAYE€HUA B UCXOJHOM K/IACCE TaAK, 4TOObI OH BbI-
3bIBa/1 METOA YTEHUA HOBOT'O K/acca.

® Ecnu none ynoMuMHaeTcsi B KOHCTPYKTOpe MCXOJHOTO K/lacca, MpUCBOMTE eMy
3Hay€eHMe C MOMOLIbIO KOHCTPYKTOPa HOBOTO K/lacca.

8 }3MeHHTe MeTO/ MONYYEHMA 3HAYEHUSA TaK, YTOObI OH CO3/1aBa/l HOBBIM IK3EMII-
NIAp HOBOTO KJ/acca.

® BrinonHuTe KOMMUIALMNIO U TECTUPOBAHUE.

B [Ina HoBoro o6bekTa MO>XeT noTpe6oBaTbcsi pedakTOpHHT “3amMeHa 3HaYeHUA
cepinkoin” (c. 198).

Ipnmep

Hauny ¢ npumepa knacca 3aka3a order, B KOTOPOM K/IMEHT Customer XpaHUTCA
B BUJIe CTPOKH, a 3aTeM NMpeoOpa3ylo KIMEHT B 00bEKT, YTOOb! XPAaHUTb B HEM TaKHe
AlaHHbI€, KaK afipec MM OLleHKY KPEAMTOCNOCOOHOCTU K/IMEHTA, a TaKXe A06aBNATDH
no/ne3Hyo GyHKUMOHANTBHOCTD A1 paboThI ¢ 3TOH MHPOpMaLMeit.

class Order...

public Order (String customer) ({
_customer = customer;

}
public String getCustomer () {
return _customer;

}

public void setCustomer (String arg) {
_customer = arg;

}

private String customer;

Bot NMpUMEP KIUEHTCKOro Koja, UCno/1b3yrouiero 3ToT Kaacc:
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private static int numberOfOrdersFor (Collection orders,
String customer) {
int result = 0;

Iterator iter orders.iterator();

while (iter.hasNext()) {
Order each = (Order) iter.next();

if (each.getCustomer().equals(customer))
result++;

return result;

CHayasa fl cO3Jal0 HOBBII K/1acc KMeHTa. B HeM 6yneT uMeThCs 06bABNIEHHOE KaK
final none ana cTpokoBoro aTpubyTa (Takoe >xe, Kak TO, KOTOpOe UCAO/b3yeTCA B Ha-
CTOALIMIA MOMEHT B 3aKa3e). Sl Ha30By ero name 1 OJHOBPEMEHHO CO3[]laM METOJ NONY-
YEHUA 3HAYEHUA 3TOTO NMONA U KOHCTPYKTOp, B KOTOPOM MCIO/Ib3YeTCsA ITOT aTpubyT:

class Customer ({ .
public Customer (String name) ({
_hame = name;
}
public String getName () {
return name;
}

private final String _name;

Tenepb 51 M3MeHI0 TUN MONA K/IMEHTA U METOABI, KOTOPbIe K HeMY 00palljaloTcA, Ta-
K1M 06pa3oM, 4TO6bI OHM MCTIONB30BANM CCBUIKM Ha Kmacc Customer. Merop nonyye-
HMs 3HAYEHUA M KOHCTPYKTOp OueBUAHbI. [Ins1 MeToa YyCTAHOBKM 3HAaYE€HUSA A CO3MAI0
HOBBbIIt 00bekT Customer:

class Order...
public Order (String customer) {
_customer = new Customer(customer);
)
public String getCustomer() {
return _customer.getName () ;
}

private Customer _customer;

public void setCustomer (String arg) ({
_customer = new Customer (arg);

}



3aMeHa 3HaYeHUA AaHHbIX 06 bekTOM (REPLACE DATA VALUE WITH OBJECT)

MeTtoj ycTaHOBKM cO3/1aeT HOBbIIT 06BbeKT Customer NoTOMY, YTO NpeXKHMIt CTpo-
KOBbIi1 aTpubyT 6bin 06BEKTOM-3HAYEHUEM, U B HacTodllee BpeMa Customer Toxe
AB/IAETCA OOBEKTOM-3HaYeHUeM. JTO 3HAUMT, YTO B KaXKAOM 3aKa3e MMeeTcsa co6-
cTBeHHbIN 06bekT Customer. Kak npaBuno, Takue 06bekTbl-3Ha4eHUA JOMKHbI ObITH
Heu3MeHseMbIMHM, Onarofapa YeMy yaaeTca u3bexkaTb HEKOTOPbIX HEMPUATHBIX OLLIMU-
60K, CBA3aHHBIX ¢ NceBoHMMaMH. [Tosxxe MHe noTpebyeTcs, 4Tobbl Customer cran
06beKTOM-CCBIIKOI, HO 3TO NPOM3ONAET YXKe B pe3y/bTaTe Apyroro pegakTOpuHTra.
A noka caMoe BpeMs BbIIOMTHUTb KOMIMIALIMIO M TeCTUPOBaHMe.

Tenepb A paccMOTplo MeTOAb 3aKa3a, paboTaloliMe C KIMEHTOM, U BbINO/MHIO He-
KOTOpble M3MEHEHUs, NpU3BaHHblE NPOACHUTL HOBOe nosnoxeHue Beweit. K Metony
NONy4eHUs 3HadyeHUA A npuMeHio pedpakTopuHr “IlepenmeHoBanue Metona” (c. 290),
4TOODBI CAENaTh OYEBUHDIM, YTO OH BO3BPALLAET UMH, a He OODBeKT:

public String getCustomerName() {
return _customer.getName ()

}

Yro kacaercs KOHCTPYKTOpa M M€TOoAa YCTAHOBKM 3Ha4€HUA, UX CUTHATYpbl U3MeE-
HATD HE Tpe6yeTc;1, HO MM€HA apryME€HTOB CNIEAYET UBMEHUTD!

public Order (String customerName) {
_customer = new Customer (customerName) ;

}
public void setCustomer (String customerName) {
_customer = new Customer (customerName) ;

}

[lanee npyu npoBeneHnu cnepytoilero peakTopuHra MoxxeT noTpe6osarbcs fo6a-
BUTb HOBbII KOHCTPYKTOP M METOJ] YCTAHOBKM, KOTOPOMY NepeaeTcs CylecTBYIOLMM
K/IMEHT.

Ha 3ToM paHHbl# pepakTOpUHT 3aBepllaeTcs, HO, KAK M BO MHOTUX APYTHX CyyasX,
TpebyeTcs caenarhb ewle ofiHy Bellb. Ecnu Hy)XHO f06aBUTDb K KMEHTY OLIEHKY Kpeau-
TOCMOCOOHOCTH, afipec UM MHYIO MHPOPMALIMIO, TO B HACTOALLMIA MOMEHT CAle/1aTh 3TO
Henb3d, MOTOMY YTO Knacc Customer fecTByeT kKak 06bekT-3HadeHue. Kaxapiit 3a-
Ka3 MMeeT co6CTBeHHbIN 06bekT Customer. Ytobbl npuaats Customer 3tu arpuby-
Tbl, HeO6XOAMMO NPUMEHUTDb pedpakTOpUHT “3aMeHa 3HaueHUA ccbinkoit” (c. 198), yto-
6b1 Bce 3aKa3bl A1 OGHOTO M TOTO )K€ K/IMEHTA UCTIO/b30BA/MN OfMH U TOT K& 06beKT
Customer. PaccMaTpuBatolmitcs 3ecb puMep He 3aBepllieH — Mbl 3aliMeMCA UM
NpU ONMCAHMM CIeAYIoLlero pedakTOpuHra.
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3amena 3navenusn ccpinkoit (Change Value to Reference)

EcTb K/1acc ¢ MHOXXeCTBOM OJIMHAKOBBIX 3K3EMIIIAPOB OHOTO K/IacCa, KOTOpbIE Xe-
NaTeNbHO 3aMEHUTDb OAHNUM OOBEKTOM.
Ipespamume 06vexm 6 06BLeKM-CCOLAKY.

1 Customer
Order
’ name: String
% 1 Customer
Order
name: String

MotuBanusa

Bo MHOrMX CMCTeMax MOXXHO BBIMIOJIHUTD MO/IE3HYI0 KMacCMPUKALUIO OODBEKTOB
KaK O6'beKTOB-CChUIOK U 0O'beKTOB-3HaueHu. O6vexmui-ccoinku — 3TO Takue 0Obek-
Thl, KaK KJIMEeHT uan cuyeT. Kaxabin o6beKT 0603HayaeT OAMH OOBEKT peajsibHOro
MMpa, M PaBHbIMM CYMTAIOTCA COBMajawlue o6bekThl. O6vexmoi-3HaveHus — 3T,
Hanpumep, faTa UK AeHeXHas cyMMa. Takne 06beKTbl MONHOCTHIO ONpefe/ieHbl 3Ha-
YeHUAMM CBOMX AAHHbIX. HeT HUKaKMX BO3pakeHUI NPOTUB CYlleCTBOBAaHUA Ay6neit
00beKTOB-3Ha4€HUI, TAK YTO B CUCTEME MOTYT ObITb COTHU OOBEKTOB CO 3HAUEHMEM,
ckaxeM, “01.01.2000”. Bbl JO/HKHBI MMeTb BO3MOXXHOCTb NPOBEPATb, PaBHbI /1M [Ba
00beKTa-3HaueHU, a IS ITOro CeflyeT NepekpbiTh MeToA equals (a Takxe MeTop,
hashCode).

Bbi6op Mexxpy cChIIKOM M 3HaYeHMEM He BCerja oueBMAEH. 3a4acTylo U3HaYa/bHO
MMeEeTCsl MPOCTOe 3HauUeHUe C HeOOMbLIMM 06'BEMOM HEM3MEHAEMBIX [AHHbIX. 3aTeM
BO3HMKaeT He0OXOOUMOCTb A00aBUTD MU3MEHAEMble AaHHblE U FapaHTUPOBATD Nepeaa-
4y 3TUX MU3MEHEHMI PYU Bcex obpallieHnAX K 06bekTy. B TakoM cnyyae o6bekT-3Haye-
HMe HeoOXOAUMO NPeBPaTUTb B OOEKT-CCHINIKY.



3ameHa 3HauyeHuns ccbinkoi (CHANGE VALUE TO REFERENCE)

Texumnka

B BoinonHute pedakTopuHr “3ameHa KoHcTpykTopa $pabpuunbimM MeTogoM” (c. 321).

BrinonHnTe KOMNUAALMIO M TECTUPOBAHHE.
@ Pewnre, kakoit 06beKT OTBe4aeT 3a obpalleHMe K OO BEKTAM.
=> Vm moxmem 6bimb cmamuveckuti c08apb unu obvexm peecmpa.

B xauecmee mouku 0ocmyna 0114 H08020 06beKMA MONHO UCNONL308AMD He-
CKONbKO 00eKMos.

B Onpegenute, Kak 6YAYT cO3/1aBaTbcs 06'bEKTHI — 3apaHee WM IMHAMUYECKH, 110
Mepe Hafo6HOCTH.

=> Ecnu 06vexmyl cozdaromcs npedsapumenvHo u U3BNEKAOMC U3 namamu, He-
06x00uM0 06ecnedums ux 3azpy3ky nepeo mem, Kax oHu nompe6yromc.

B Ji3menute HpabpuuHbIA METON TaK, YTOObI OH BO3Bpalla/ OObEKT-CChI/IKY.

=> Ecnu obvexmut cozdaromca 3aparee, Heobx00umo pewiumv, Kax o6pabamoi-
8amp OWUOKYU NPU 3anpoce Hecyuecmsyoulezo o6vexma.

Mosxem nompebosamvcsa npumenums x pabpuxe pepakmopune “Ilepeumeno-
sarue memooa” (c. 290), 4¥mo6bi ykasamv, 4¥mo OHa 8038pawsaem cyuiecmsy-
uiue obvexmol.

@ BpinonHure KOMNUIALUIO U TECTUPOBAHUE.

IIpumep

[Tpopmomxy ¢ MecTa, rae Mbl OCTAHOBM/IUCh NPU ONMUCAHUM pedaKTOpuHra “3ameHa
3HaYeHUA AaHHbIX 06bekTOM™ (C. 194). VTak, MMeeTcA CefyIOWMit KNAcC KIMeHTa:

class Customer {
public Customer (String name) {
_name = name;
}
public String getName () {
return name;

}

private final String name;

Ero UCIMONb3YIOT K/TACC 3aKa3a:

class Order...
public Order(String customerName) {
_Customer = new Customer (customerName) ;

}
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public void setCustomer (String customerName) {
_customer = new Customer (customerName}) ;

}

public String getCustomerName () {
return customer.getName();

}

private Customer customer;

U HEKOTOPDbIN KTMEHTCKUMA KOML:

private static int numberOfOrdersFor (Collection orders,
String customer) {
int result = 0;
Iterator iter = orders.iterator();

while (iter.hasNext()) {
Order each = (QOrder) iter.next();
if (each.getCustomerName ().equals(customer))
result++;

}

return result;

B HacTOAIMIA MOMEHT 3TO — O0beKT-3HaueHne. Y Kaxx/oro 3akasa cOOCTBEHHbIN
00beKT customer, faxe ecliu KOHLENTYanbHO 3TO OAMH M TOT XKe KIueHT. S xouy
BHECTM M3MEHEHUA TaKMM 06pa3oM, YTOObI PY HATMYMM HECKONBKUX 3aKa30B OfIHO-
rO M TOTO K€ KJIMeHTa B HUX UCHONb30BasCA Obl OAMH M TOT XK€ IK3eMI/IAp Kiacca
Customer. B naHHOM c/1yyae 3TO O3HayaeT, YTO /i1 KaXXAOrO MMEHM K/TMEHTa JO/KEH
CY1LieCTBOBATb TONIbKO OJIMH OObEKT.

Sl HaumHalo ¢ pedpakTOopuHTa “3aMeHa KOHCTpYKTOpa pabpuyHbIM MeTofioM™ (c. 321).
Ero npuMeHeHMe MO3BONMUT MHE KOHTPO/IMPOBATh MPOLIECC CO3aHUA 06BEKTOB, YTO
OKa)XeTCsl BaXXHbIM B la/ibHen1eM. S onpenensio ¢pabpuyHbIA METO B KTMEHTE:
class Customer ({

public static Customer create(String name) {
return new Customer (name) ;

}
3aTeM s 3aMeHAI0 BbI30Bbl KOHCTPYKTOpa obpalieHueM K dpabpuke:

class Order ({
public Order (String customer) {
_customer = Customer.create(customer);

}

ITocne atoro s A€NAK0 KOHCTPYKTOP 3aKPbITbIM!

class Customer {
private Customer (String name) {
_name = name;

}



3aMeHa 3HadyeHunA ccbinkoit (CHANGE VALUE TO REFERENCE)

Tenepb MHe Haji0 pelUNTDb, KAaK BHIMO/NHATL OoOpalleHune K knneHTaM. S npegnoun-
Tak0 MCIO/Ib30BATh APYroi o6bekT. IT0 ynobHo npu paborte ¢ o6bekTaMn Hanogobue
NYHKTOB 3aKa3a. 3aka3 OTBeYaeT 3a NpeJocTaBAeHne focTyna K nmyHkram. [Ipasga, B
Hallei CUTYaL MM TaKoro o6beKTa He BUAHO. B TakoM cryuae 1 06b1YHO co31at0 06bEKT
peecTpa, KOTOpBIN JO/HKEH C/TYXKMTb TOYKOi focTyna. [/ NpOCTOTH 3/lech 1 COXPAHIO
€ro B BUJle CTaTMYECKOTO Mo/ B Kiacce Customer, fenas nociefHni TOYKoi JocTyna:

private static Dictionary instances = new Hashtable();

3aTeM s IpUHUMAIO pelileHHe O TOM, KaK MMEHHO CO3JaBaTh K/IMEHTH — “Ha NeTy”
10 3anpocy uiau 3apaHee. Bocnonbsywch nocnegHuM cnocoboM. [Ipu 3amycke Moero
NpUIOXKEHUA A 3aTPy’Kalo UCMIO/b3YeMble K/IMEHTBI (MX CMUCOK MOXKHO B3ATb U3 6a3bl
AaHHBIX UK 13 ¢aitna). [Ins NpoCcTOThI A UCTIONDb3YI0 “NPOLUMNTBIN’ KOA, KOTOPbINA BIO-
CIEICTBMUM BCETHA MOXKHO Oy[ieT USMEHUTD C NIOMOLUbI0 pedakTOpuHra “3aMeHa anro-
putma” (c. 159).

class Customer...

static void loadCustomers() {
new Customer ("Lemon Car Hire").store();
new Customer ("Associated Coffee Machines").store():
new Customer ("Bilston Gasworks").store();

}

private void store() {
_instances.put(this.getName(), this):;

}

Tenepb a Momnpuuupyo PabpuyHbIii MeTO Tak, 4TOObI OH BO3Bpallan 3apaHee
CO3/JaHHBIil K/INEHT:

public static Customer create(String name) {
return (Customer) _instances.get (name);

}

[TockonbKy MeTop Create Bcerja BO3BpalllaeT y)ke CYU[eCTBYIOLIMI K/IMEHT, 3TO
[O/XHO ObITh OYEBUIHO M3 €r0 MMEHU, TaK 4TO A npuberaio k pedakTopunry “Ilepe-
uMeHoBaHue Metopa” (c. 290).

class Customer...
public static Customer getNamed(String name) {
return (Customer) _instances.get (name);

}



I'naBa8 Opranusauua jaHHBX

3amena ccpiikyu 3HaveHueM (Change Reference to Value)

VMeeTcsi He6ONBLION HEM3MEHAEMBIN 1 HEeYOOHBI /151 YTIPaB/IeHUA OO BEKT-CChITKA.
Ipespamume ezo 8 06vexm-3radenue.

% )| Currency

Company
code:String

L
\uu

<

1 Currency

Company o
code:String

MoTusanus

Kak u B cnyyae pedakropuHra “3aMeHa 3HaueHMs ccblikoit” (c. 198), Bbibop Mexay
06'beKTOM-CCBITKOM M 00'beKTOM-3HaYeHMeM He Bcerfia odeBujeH. Takoro popa pelue-
HMA YaCTO NPUXOAUTCA MEHATb Ha NIPOTUBONONOXKHbIE.

Ilepexop OT CCbUIKM K 3Ha4eHMIO MOXET ObITh BbI3BaH Npo61eMaMy, BOSHUKAIOLIM-
MM nipu paborte ¢ 06beKTOM-CCblKOM. OODEKTAMU-CChITKAMU HEOOXOAMMO TeM MM
MHBIM 06pa3oM ynpasisaThb. Bcerna npuxoanTcs sanpamBaTh HYXXHbI O6BEKT Y KOH-
Tponnepa. CBA3YM B NaMATH TOXKe MOTYT OKa3aTbcsl HEYAOOHbIMYU B paboTe. B ocobeH-
HOCTM MONe3Hbl OODBEKTbI-3HAYEHUA B Pacnpelie/IeHHbIX U MapajleNibHbIX CUCTeMax.

Ba)kHOe CBOMCTBO 06BEKTOB-3HAaYeHM I 3aK/TIOYAETCA B TOM, YTO OHY JO/KHBI ObITH
Heu3MeHsieMbIMM. [1py KaxkoM 3ampoce, BO3BpalljaiollieM 3HaueHNe OJHOTO U3 HUX,
JLO/IXKEH TO/Ty4aThCs OfMH ¥ TOT XKe pe3ynbTat. Ecnu aTo Tak, To He BO3HMKaeT npobiem
NP1 Ha/MYMM MHOTUX O0ODBEKTOB, NMPENCTABAAKIIMX OIHY U Ty Xe cywHocTb. Eciu
XKe 3HayeHMe U3MeHseMOoe, TO HeOOXOAMMO IrapaHTMPOBaTh NPU M3MEHeHUM M6oro
13 06bEKTOB COOTBETCTBYIOLIEE U3MEHEHME BCEX OCTA/IbHBIX 0OBEKTOB, NpPeACTaB/IA-
IOWMX TY Xe CaMyl0 CYLHOCTb. ITO HACTONBKO TPYAHO, YTO Mpolle cAenaTb 0ObeKT
06BEKTOM-CCHITKOI.

Ba)kHO BHECTM ACHOCTb B CMbICN cloBa HeudmenAemuiti (immutable). Ecnu ume-
eTCA K/acC, NpeACTaB/IAKILMA HeHOKHYI0 CYMMY M COZlep>KaliMift TUT BalioThl 1 ee
KO/TMYeCTBO, TO 0OBIYHO 3TO 06BEKT C HEM3MEHAEMbIM 3HaYeHMeM. DTO He 3HAYUT, 4TO
Balla 3aprulaTa He MOXXeT M3MEHMTbCA. DTO 3HAYUT, YTO A/NA M3MEHEHMA 3apIaThl
Heo6X0AMMO 3aMeHUTDb CYLIeCTBYIOLIMIA O6beKT-3HaueHMe JeHeXKHOM CYyMMBbI APYTUM
00'beKTOM-3HaYeHUeM eHEeXKHOM CYMMBbI, a He U3MEHATb 3HaueHHe B CYLeCTBYIOLLEM
obbexTe. Bauiy cBsi3u ¢ 06'beKTaMM 3apIyIaThl MOTY T U3MEHUTbCA, HO CaM 06beKT-3Ha-
yeHMe He M3MEeHAeTCA.



3aMmeHa ccpinku sHadyeHueM (CHANGE REFERENCE TO VALUE)

TexHuka

B Y6enutech, yTo Mpeobpasyemblit 06bEKT HEM3MEHAEMDIH UM MOXET CTaTb He-
N3MeHsAEMbIM.
=> Ecnu 8 Hacmosuee 8pems 06vexm He ABNAEMCA HeUIMeHAEMbIM, Jobelimect ¢
nomowvio pegpakmopunza “Yoanenue memooa ycmarnosxu snasenus” (c. 317),
umoGbl OH CMAn MaKoebIM.
Ecnu npeobpasyempviil 06vexm Henv3s cOenamv HeusmeHAeMbiM, OaHHbIl pe-
paxmopune cnedyem ommenums.

B Cospgaiite MeToabl equals u hash.

BoinonHure KOMIIU/TALUIO U TECTUPpOBAHME.

B PaccMoTpMTe BO3MOXHOCTb yaaneHusa (abpuyHbIX METOAOB M NpeBpalieHUs
KOHCTPYKTOpa B OTKPbITbIil METOA,.

IIpnmep
HauHy ¢ knacca BanoTbr:

class Currency...
private String code;

public String getCode() {
return _code;

}

private Currency(String code) {
_code = code;

)

Bcsa qJYHKI_IMOHaIIbHOCTb 3TOTrO K/1acca COCTOMT B XpaHEHUM U BO3BpaTE KOJa Ba/IIO-
Tbl. 3TO O6"beKT-CCbUIKa, NO3TOMY AJ/IA NO/TYy4Y€HUA IK3EMINIsAApaA HCO6X01U'1M0 UCnojb-
30BaTb KO

Currency usd = Currency.get ("USD");

Knacc Currency noasep>xuBaeT CIMcok 3k3eMIispos. S He Mory nmpocTo obpa-
TUTbCA K KOHCTPYKTOPY (BOT NOYEMY OH 3aKPbITbii).

new Currency("USD").equals(new Currency("USD")) // false

Y1ob6b1 Hp606pa3OBaTb €ro B 06'b€KT-3Ha'~leHMe, Ba>XHO YIOCTOBEPUTDLCA B HEU3ME-
HAeMocTHn o6bekTa. Ecin 06'beKT U3MeHsIeM, He TBITaiTeCh BLIOIHUTD 3TOT peq)al('ro—
PUHT, NOCKO/IbKY U3MEHAEMO€ 3Ha4Y€HNE NPUBOIUT K 6eCKOHEeYHbIM U3MAaTbIBAKILINM
CCbIZTKaM.



I'naBa 8 OpraHusauusa JaHHBIX

B HalueM cnydae 06beKT HeM3MeHsEM, TIOITOMY CTeAYIOIMM aroM 6yzeT onpene-
7eHue MeTofla equals:

public boolean equals(Object arg) {
if (!(arg instanceof Currency)) return false;
Currency other = (Currency) arg;
return (_code.equals(other. code));

Onpenenss equals, s fo/MKeH onpeaenuTb 1 MeToll hashCode. Camblit MpocToi
cnocob cienaTh 3TO0 — B3ATDb Xell-KOfAbl BCEX [1071eM, NCTIONIb3YEMBIX B METOJlE equals,
M BBITIOIHUTb Hajl HUMM OMepaluio NOOGUTOBOro MckIwyaouero uau (*). B Hawem
cryyae 1ofe TO/MbKO OfIHO, TaK YTO BCE€ OYEHDb IIPOCTO:

public int hashCode() {
return _code.hashCode ();

}

I[Tocne 3aMeHbl METOIOB MOXXHO BBINIONIHUTb KOMIM/IALIMIO M TecTUpOBanue. S fon-
)KeH 3aMeHMTb 06a MeTO/a, TaK KakK MHaye 1106asa KONMeKLMA HA OCHOBE XELIMPOBaHMA,
Takas Kak Hashtable, HashSet unu HashMap, MOXeT MOBECTN Ce6s1 HEKOPPEKTHO.

Tenepb si MOr'y CO3AaTh CKO/IBKO YTOJHO OJMHAKOBbIX 061beKTOB. Sl MOry n36aBuTbCcA
OT M6Oro NMoBeleHNs KOHTPONEpa B Knacce M GpabpuyHOM MeTOzle, M UCIONb3OBATD
KOHCTPYKTOP, KOTOPbIit TeNepb MOXET ObITb OTKPBITHIM.

new Currency ("USD").equals{new Currency("USD")) // true

3amena maccuBa o6bekToM (Replace Array with Object)

NmMeeTca MAacCCHB, HCKOTOprC 3/IEMEHTDI KOTOPOFO HpellCTaB)'lﬂlOT C060ﬁ Pa3Hbl€
CYLIHOCTH.

3amenume maccus 06vexmom, 8 KOMOPOM ecrb nose 0N KA*O020 3nemeHma.
String[] row = new String[3);

row [0] = "Liverpool";
row [1] = "15";

[}

A4

Performance row = new Performance();
row.setName ("Liverpool");
row.setWins("15");



3ameHa MaccuBa o6 bekToM (REPLACE ARRAY WITH OBJECT)

Motusanus

MaccnBbl — pacnpocTpaHeHHasi CTPYKTypa OpraHM3aLMM AAHHBIX, HO UX C/ley-
eT MPUMEHATD /IMLIb I XpPAHEHUS KOJIEKLIMI CXOOHBIX OOBEKTOB B ONMpe/e/eHHOM
nopsfake. OGHaKO MHOTAA MOXXHO CTONIKHYTbCA C XpaHEHMEM B MaCCUBAX PAfia pasiny-
HbIXx 06bexTOB. CornauieHns Hanoaobue “repBblfi MEMEHT MacCMBA COOEPKMUT UMSA
yenoBeKa” TPYAHO 3anoMuHaTcA. Vcnonb3ys 06bekThl, TaKylo MHGOPMALIMIO MOXKHO
nepeaTh ¢ MOMOLLbIO MMEH TIO/IEN MTM METOLOB, a He 3aTIOMUHATD €€ U He MOo/IaraTbCs
Ha TOYHOCTb KOMMeHTapueB. MOXXHO Takke MHKAaNCyIMpoBaTh JaHHY0 MHPOPMaLMIO
1 §o6aBUTD K Hell NOBefieHne ¢ nmomoubo pedakTopuHra “IlepeHoc metoma” (c. 162).

TexHnka

CospaifTe HOBBIN K/1acc /1A NpeJCTaBIeHNA JAHHBIX, COAEPXKALUMXCA B MACCUBE.
OpraHu3yiiTe B HeM OTKpPbITOE NOJIe /I MacCUBa.

B Moauduuupyitte nonp3oBareneil MacCuMBa TaK, YTOObl OHM paboTanu ¢ HOBbIM
K/TaCcCOM.

B BoimonHure KOMIUALUI U TECTUPOBAHUE.

B [Ins KaXAOro 37eMeHTa MacCUBa 1O OfHOMY A06aBbTe METOABI MONMYYeHUA U
YCTAaHOBKHU 3HaYEeHUH. MMCHyﬁTC MeTOoAbl JOCTYNna B COOTBETCTBMM C Ha3Haye-
HHUEM 3/1IEMEHTOB MacCUBa. MOJ.IMq)MLlMpyﬁTC KOJ K/IMEHTOB Tak, 4TOOBI OHU UC-
ITO/1b30BA/IN CO3JaHHDbIE METOAbI NOCTYIIA. ITocne Ka>Xaoro uaMeéHeHUs BbITION-
HANTE KOMIMUIALUIO U TECTUPOBAHUE.

B [locne 3aMeHb! Bcex 0OpallieHMIt K MAaCCUBY METOAiAMM CA€IAATe MacCUB 3aKPBITHIM.,

B BhinosmHNUTe KOMIUAALMIO,

B JIns KaXJoro 37eMeHTa MacCMBa CO3[lafTe MoJie B KacCe U U3MEHUTE METOIbI
AOCTYIa TakK, 4yTOOBI OHYU UCIIOIb30BAIM 3TO MOJIE.

® [locne usmMeHeHUs KaXX0ro 3/1EMEHTA BbINMMOTHUTE KOMIIUIALUIO U TECTUPOBAHUE.

® [locne 3aMeHbI BceX 371EMEHTOB MacCUBa MOJIAMU YAA/IUTE MACCUB.

IIpumep

HayHy ¢ MaccuBa, XpaHALLEro Ha3BaHUe CTIOPTUBHON KOMaH/Ibl, KOIMY€CTBO BbINT-
phILIEif M KOMTUYECTBO MOPAXKEH A, KOTOPbIIl ONpefeNer creAyoluM obpasom:

String(]) row = new String(3});



I'naBa 8 Opranusaumus faHHBIX

Hpennonarae'rcn NPUMEPHO CNIEAYIOLLIEE €r0 UCTTOTb30BAHUE B KOAE:

row [0] = "Liverpool";

row [1] = "15";

String name = row[0];

int wins = Integer.parselnt(row(l]);

Hpeapameﬂue MaccuBa B 00bEKT HauMHaeTCA C CO3JaHuA Knacca:

class Performance {}

Ha nepBoM 3Tane B HOBBIIA K/1acC BBOAMTCA OTKPBITHIN YIeH-AaHHbIe (13, 3TO Mo-
X0, HO BCe 3TO GyAeT UCTIPaB/IEHO).

public String(] _data = new String[3];

IIanee A HaXO0XY MECTA, B KOTOPbIX CO3a€TCA MAaCCUB U BbINO/THAETCA 06pameﬂue K
HEMY. Bmecto KoJa COo3laHus MaccuBa s nmuiy

Performance row = new Performance();

KOI!,, MCHOIIbE))’IOILlMil MaCCUB, 3aMEHAETCA C/I€EAYIOLLIUM!

row._data[0] = "Liverpool";
row._data[l] = "15";

String name = row._ data(0];
int wins = Integer.parselnt(row._data(l]);

Tenepb A O ONHOMY Il,OéaBlIHlO METOAbI NOTY4Y€HUA U YCTAHOBKHU C 6onee copepxa-
TE€/IbHBIMU UMEHAMMU. Hatmy C Ha3BaHUA KOMaHABbI:

class Performance...
public String getName () {
return data[0];
}
public void setName (String arg) {
_data(0] = arg;
}

Kop, ucnonbaoBaBLuMit UMsA KOMaHAbl, TeNepb U3MEHAETCA TAKMM 0Opa3oM, 4TOObI
OH MCIIO/Ib30Ba/l METO/DI OCTYINa:

row.setName ("Liverpool");
row. data [1] = "15";

String name = row.getName();
int wins = Integer.parselnt(row. data[l]);



Hy6nuposanne Bugnmeix fanHbix (DUPLICATE OBSERVED DATA)

To xe MOXXHO NMpoJenaTb U CO BTOPBLIM 3/IEMEHTOM. Hﬂﬂ YTIpOLUIE€HNUA A MOTY MH-
Kancy/ImMpoBaThb NpUBEACHUE TUITA NaHHbIX!

class Performance...
public int getWins() |
return Integer.parselnt(_data[l]);
}
public void setWins(String arg) {
_data(l] = arg;
}

Koo knmeHTa...
row.setName ("Liverpool");
row.setWins ("15");

String name = row.getName();
int wins = row.getWins();

HPOHCH&B 3TU JEeNCTBUA /1A BCEX 3/IEMEHTOB, MOXXHO CLe/1aTb MacCUB 3aKpbITbIM:

private String(] _data = new String[3];

Ha sToMm rnaBHas yactb pedakTopuHra — 3aMeHa uHTepdeiica — 3apepiuena. On-
HAKO MO/IE3HO TAK)Ke 3aMEHUTb MacCHB BHYTPM K/1acca. ITO MOXKHO CfieflaTh, f06aBMB
NoNs AN Ka)XAOT0 37IeMEHTa MaCCMBa M U3MEHNB COOTBETCTBYIOLMM 06pa3oM METOIbI
[ocTyna:

class Performance...
public String getName() {
return _name;
}
public void setName(String arg) {
_name = arg;

}

private String name;

Mo okoHYaHUM JaHHOTrO Npeobpa3oBaHUA I/1A BCeX 37IEMEHTOB MacCUBA MOC/IEAHMU M
MOXXHO YHanuUTb.

Hy6nupoBanue Bugnmpix ganubix (Duplicate Observed Data)

ViMeloTcA faHHbIE NPeAMETHOI 00/1aCTy NPUTIOXKEHU A, JOCTYNHbIE TONLKO B yNpaB-
nAwpLLeM 3neMeHTe rpaduyeckoro nHTepdeiica Nonb3oBaTeNns, fOCTYN K KOTOPbIM Tpe-
6yeTcsa MeToAaM NpeAMeTHOM! 061acTy.



I'naBa8 Opraamsanmns gaHHBIX

Cxonupyiime Oannvie 8 06vexm npedmemnoti obnacmu. Cosoatime 06vexm-Habn0-
Oameny, komopuiti 6ydem CUHXPOHU3UPOBAMb IMU 084 HAGOPA OAHHBIX.

Interval Window

startField: TextField

endField: TextField interf
lengthField: TextField ____> oherface»
Interval Window StartField_FocusLost

EndField_FocusLost

startField: TextField LengthField_FocusLost

endField: TextField
lengthField: TextField

.\
StartField_FocuslLost —,> 1
EndField_FocusLost
LengthField_FocuslLost Int 0
calculateLength nterva
calculateEnd start: String

end: String
length: String —{> Observable

calculateLength
calculateknd

MotuBanus

B xopouwo opraHn30BaHHON MHOTOYpOBHEBOV CUCTeMe Kol MHTepdelica Monb3oBa-
Te/A OTAeNeH oT Kofia 6usHec-noruku. Tak aenaetca no pany npuyumuH. Bel MoxeTe 3a-
XOTETb NPEAOCTaBUTb HECKONBKO Pa3IMYHbIX MHTEP(EACOB NONb30BaTENA I/ ONHOM
U Toit e 6u3Hec-noruku. MHrepdeiic nonp3opaTens, BHIMOMHAKIMIA 06e GyHKUMY,
CTaHOBMUTCA C/TMUIKOM CTI0XXKHbIM. CONpoBOX/eHME M U3MEHEHME OOBEKTOB MpEAMET-
HOJt 06/1aCTH OKa3bIBAKTCA 60/ee MPOCTHIMMU, €C/TU OHM OTAENEHBI OT rpaduueckoro
uHTepderica nonb3osatend. HakoHel| pa3Hbie 4acTH NPUIOKEHUA MOTYT pa3pabatbi-
BaTb pa3Hble IPOrPaMMUCTHI.

XoTs noBefieHre MOXXHO /IETKO Pa3fieIMTh Ha YaCTH, ITO 3a4aCTYIO HENb3S CAENATh C
MaHHBIMU. JlaHHbIe MOTYT BCTPaMBATbCA B YNPAB/AIOLIMIA N€MEHT rpaduyecKoro MH-
Tep¢eiica NONb30BaTENA ¥ UMETh TOT XK CMBIC/, YTO U AaHHbIE B MOJIE/IN NPeAMETHOM
obnactu. Kapkacpl nonb3oBatenbckoro uHtepgeiica, HaunHaa ¢ MVC (model-view-
controller — Mopenb-npeacTaBneHUe-KOHTPONTEP), UCMONB3YIOT MHOTOYPOBHEBYIO
cucTeMy, koTopas obecneynBaeT MEXaHU3MBI, TPEAOCTABAIOIIME STU AAHHbIE U MO -
A€P>KMBAOLIIME UX CUHXPOHHOCTb.

CTONKHYBIINCD C KOIIOM, pa3pabOTaHHbIM Ha OCHOBE JIByXypOBHEBOrO MOMXOAia, B
KOTOpOM 6M3HeC-70rmKa BCTpOeHa B MHTep¢eic NoNb3oBaTe/s, HeOOXONUMO pasfe-
MUTDb NMOBEJi€HUE HA YaCTU. B OCHOBHOM 3Ta 3ajlaya pelaeTcs ¢ MOMOILBIO AEKOMIIO3M-
UMM 1 nepemeltienusa MetofoB. OIHAKO MPOCTO MEPEMECTUTD JaHHbBIE HENb3S; UX Hafl0
CKONMpPOBATb U 06CTIEYUTh MEXAHU3M CUHXPOHM3ALIMM KOTIMIA.



Jly6nuposanue BuauMbix gaHHbiX (DUPLICATE OBSERVED DaTA)

TexHuka

Cnenaiite Knacc npeacTaBnedus HabofaTeneM As Knacca MpegMeTHoM 06-
nactu [9).

=> Ecnu knacca npedmemnoii obnacmu He cyusecmeyem, cooaime ezo.

Ecnu nem ces3u om xnacca npedcmasneHus K Knaccy npeomemuoi obnacmu,
nomecmume Knacc npedmemuoti 06nacmu 6 none K1acca nPeocmasneHus.

[IpumennTe pedpakropuur “Camomukancynsaumus nons” (c. 190) k JaHHbIM npea-
MeTHOM 06/1acTH B K/1acce rpadu4eckoro MHTepdeica nonb3oBaTens.

Beinonuure KOMIIU/TALIMIO U TECTUPOBAHUE.

IIO6aBbTe BbI30OB M€TOAA YCTAaHOBKM 3HAa4Y€HUSA B o6pa60Tqm< cobbITHA Ons
OOHOB/IEHMA KOMIIOHEHTA TEKYUIMM 3HAa4Y€HUEM C UCMTO/Tb30BAaHUEM HEMOCPEN-
CTBEHHOTO JOCTYIA.

=> ITomecmume memo0 8 o6pabomuux cobbimus, KOmMopuiii 06HO8nAem 3HAYe-
HUe KOMNOHEHMA HA OCHOBe €20 meKyuiezo 3HaveHus. B amom nem ocoboii
HE06X00uMOCcmu; 8bt NPOCMO YCMAHABNUBAEME 3HAYEHUE DABHBIM €20 MeKy-
uyeMy 3HAMEHUI0, HO O71A200aPS UCNONb308AHUI0 MEMOOA YCMAHOBKU bl 0bec-
nevusaeme 603MOIHOCMb BbINONHEHUS 1106020 HEOOXO0UMO20 NOBEOEHUS.

=> [Ipu sHeceHuU 3Mux UsmMeHeHUil He NONb3Yiimeco MemooOM NONY1eHUs 3Ha4e-
HUSL KOMNOHEHMA, BMECO 31020 Npubezas K HeNoCcPeoCMeeHHOMY 00CMYny.
osxce memod nonyuenus 6ydem usgnexamo 3Ha4eHue us npeomemuoti obnac-
mu, KOMopoe UMeHAEMC MONbKO NPU BbINONHEHUU MEMOOA YCMAHOBKU.

Y6edumecw, umo mexanusm obpabomxu cobvimuii cpabamoiéaem npu 8vinon-
HeHUU mecmoeozo Kooa.

BbinonHuTe KOMIUIALMIO ¥ TECTUPOBAHUE.
OnpepnenuTe faHHbBIE 1 METOABI IOCTYMA B K/Iacce MpeMeTHOI 06macTu.

=> Ybeoumecn, ymo memod ycmanosKku 6 npedmemmotl obracmu 3anyckaem me-
XAHU3M yB8e0OMNEeHUS 6 uabnone Habnwodamens.

=> Mcnonv3yiime 8 npedMemHoil 0671acmu mom jxe mun 0aGHHbIX, 4MO U 6 npeo-
cmasnenuu (06viyno s3mo cmpoxa). Tun dannwix 6ydem npeobpazosan npu
nposedenuu cnedyrousezo pedakmopunaa.

[TepeHanpaBbTe METOMbI [OCTYIA [/IA 3aMIUCH B MO7IE IPEAMETHOI 06n1acTH.

Vi3sMeHuTe MeTOR O6HOBNEHMA HAOMIONATENA TaK, YTOObI OH KONMPOBA/I JaHHbIE

13 1o/ o0beKTa MpeaMETHOM O6NMacTU B aneMeHT rpaduyeckoro uHTepdeica

No/b30BaTeNA.

BpInonHMTEe KOMIUIAALMIO U TECTUPOBAHMUE.



InaBa 8 Opranusaums JaHHBIX

Ilpnmep

HauHy ¢ okHa, npeacrasieHHoro Ha puc. 8.1. Ero nosegenne oyeHb npocroe. Kak
TO/BbKO U3MEHsIeTCA 3HaYeHUe B OOHOM M3 TEKCTOBBIX MOJEN, TYT »Ke OOHOBNAITCA U
ocTanbHble nond. [Ipu namMenenun nonen Start unu End BoluncisieTcst 3Ha4eHne Nons
length; nMpu u3MeHeHnu nons length BBIYUCAAETCA HOBOE 3HaYeHMe nonA End.

End 12

[wu}

length

Puc. 8.1. IIpocmoe oxno epagduyeckozo
unmepgerica nonv3oeamens

Bce MeToabl HaXOAATCA B AIMHCTBEHHOM Knacce IntervalWindow. [lons pearn-
PYIOT Ha noTepto $poKyca BBOJA.

public class IntervalWindow extends Frame...
java.awt.TextField startField;
java.awt.TextField _endField:;
java.awt.TextField lengthField;

class SymFocus extends
java.awt.event.FocusAdapter ({
public void
focusLost (java.awt.event.FocusEvent event) ({
Object object = event.getSource();
if (object == _startField)
StartField FocusLost (event);
else if (object == _endField)
EndField FocusLost (event);
else if (object == _lengthField)
LengthField FocusLost (event);



Nly6nuposanue suaumpix ganubix (DUPLICATE OBSERVED DATA) v

Ha norepto dokyca HayanbHBIM NOseM CAyluiaTe/lb pearupyeT Bbi3oBOM Start
Field FocusLost u BbhisoBamu EndField FocusLost u LengthField
Focus_Lost npu notepe ¢pokyca ApyruMu nonsmMu. Itm MeToabl 06paboTkn cobbr-
TUIA UMEIOT C/IeRYIOMIA BUJL:

void StartField FocusLost(java.awt.event.FocusEvent event) {
if (isNotInteger( startField.getText()))
_startField.setText ("0");
calculateLength():
}

void EndField FocusLost{java.awt.event.FocusEvent event) ({
if (isNotlInteger( endField.getText()))
_endField.setText ("0");
calculateLength();
}

void LengthField FocusLost(java.awt.event.FocusEvent event) (
if (isNotInteger( lengthField.getText()))
_lengthField.setText ("0");
calculateEnd();

Ecnu BaM MHTepecHO, MOYeMY 5 CPOEKTMPOBA/I OKHO TAKUM 06pa3oM, OTBeYY, YTO
3TO MPOCTeM ML COCOO, KOTOPBII ObI/ MPeIOXKeH MHE MO€i MHTErPMPOBAHHOI cpe-
roit paspaborku (Cafe).

IIpu nosBreHuy HeundppoBOro CUMBONA B MIO6OM IONIe B HEFO BHOCUTCA HYIb U
BBI3BIBAETCA COOTBETCTBYIOIAA MOANPOrpaMMa BbIYMC/IEHMIA:

void calculatelength() {
try {
int start = Integer.parselnt(_startField.getText());
int end = Integer.parselnt(_endField.getText());
int length = end - start;
_lengthField.setText (String.valueOf (length));
} catch (NumberFormatException e) {
throw new RuntimeException ("Oumbka - HEKOPpPeKTHEB1 ¢opMaT umciya");
}
}
void calculateEnd() {
try {
int start = Integer.parselnt( startField.getText());
int length = Integer.parselnt( lengthField.getText());
int end = start + length;
_endField.setText (String.valueOf (end));
} catch (NumberFormatException e) {
throw new RuntimeException ("OumbGka - HEKOPPeKTHEM dopmaT umciya');

}



I'naBa 8 Opranusaumusa faHHbIX

Moeit 3ajjaueit CTAHOBUTCSA OTA/IEHME BHY TPEHHE TOTUKM OT IOTUKY rpadMyecKkoro
nHtepderica nonbsoparens. Io cylecTBy aTo 03HavaeT nepeHoc calculateLength
u calculateEnd B OTAeNbHBINA KIacc MpeaMeTHON obmactn. YTobbl 3TO cenaTh, A
[OMDKeH 06pallaThcs K JAHHBIM, MUHYA K/IACC OKHA. ITOTO MOXKHO JOOUThCA, AyOnupys
JlaHHbIE B K/Iacce NpefMEeTHOM 06/1acT! 1 CMHXPOHU3UPYSA UX C JAHHBIMU rpaduyecko-
ro nHTep¢eiica monpaoBarens. ITa 3afiaya 1 onucbiBaeTcs pedaktopurrom “Jlyénupo-
BaHMe BUAMMBIX JaHHBIX .

B naHHBII MOMEHT Knacca MpeaMeTHON! 06/acTH ellje HeT, MOITOMY HajJio CO3JaTh
COOTBETCTBYOIMA (ITycTOM) Kacc:

class Interval extends Observable {}

B knacce okHa g0/mKHa ObITh CChI/IKA HAa 3TOT HOBBIIA K/IACC MpeIMETHOI 061acTH.

private Interval subject;

3aTeM crefyeT COOTBETCTBYIOIMM 00pa3soM MHULMAMM3NPOBATb 3TO IO/IE U CAle-
NaTh OKHO HabmwaTeieM MHTepBana. [l 3TOro NoMecTUM B KOHCTPYKTOP OKHa cile-
DYIOLMIA KOX:
_subject = new Interval();

_subject.addObserver (this);
update (_subject, null);

Sl npegnounTaio MOMeLaTh 3TOT KOJ B KOHLIE KOHCTPYKTOpa K/acca. BbizoB update
rapaHTMpyeT, 4TO Npy Ay6IMpOBaHUY JAHHBIX B K/1acce MpeAMeTHOM 061acTy rpadu-
YeCKMil MHTEpeC NONb30BaTENA MHULMANTU3UPYETCA JaHHBIMM U3 3TOrO K/acca. lna
3TOrO 5 AO/KEH OOBABUTD, YTO OKHO peanusyeT uHTepdeiic Observer:

public class IntervalWindow extends Frame implements Observer

Iina peannsaumm HabnogaTensa s AO/KEH cO3faTh MeTof o6HOBNeHMA update.
I[Toka YTO OH MO>XET OBITb MYCTHIM:

public void update (Observable observed, Object arg) {
}

Ceityac MOXXHO BBIMIOTHUTb KOMIMW/IAILMIO M TecTMpoBaHue. Hukakas peanpHas
MOAMUKALIMA elie BbIIIOTHEHA, HO OLMOKM MOXHO JIONYCTUTD U B IIPOCTENLIMX Aeii-
CTBUAX.

Tenepb nopa 3aHATbCA NepeHOCOM morneit. Kak Bcerna, st BHOLIY M3MeHEHUA B NONA
no ogHomy. HauHy ¢ nons koHua uHTepBana. CHayana ciegyeT IPUMEHUTD pedaKTo-
punr “Camonnkancynaums nonsa” (c. 190). TexcToBble nons 06HOBNAITCA C IOMOILIbIO
MeTof0B getText u setText. § co3par METOMIBI JOCTYMA, KOTOPbIE BBI3bIBAIOT yKa-
3aHHblE€ METOJIbI:



Jy6nupoBanue BUAMMBIX AaHHBIX (DUPLICATE OBSERVED DATA) v

String getEnd() {
return endField.getText();
}
void setEnd(String arg) {
_endField.setText (arg);
}

Mlanee A Haxoxy Bce ccbiku Ha _endField M 3aMeHA0 UX COOTBETCTBYIOLIUMU
MeTOlaMM 1OCTYMa:

void calculatelength() {
try |
int start = Integer.parselnt( startField.getText());
int end = Integer.parselnt (getEnd());
int length = end - start;
_lengthField.setText (String.valueOf (length));
} catch (NumberFormatException e} {
throw new RuntimeException("Oumbka — HexkOppexTHeM ¢opmar umcna");
}
}
void calculateEnd() {
try {
int start = Integer.parselnt( startField.getText()};
int length = Integer.parselnt( lengthField.getText());
int end = start + length;
setEnd(String.valueOf (end));
} catch (NumberFormatException e) {
throw new RuntimeException("Oumbkxa - HeKOppekTHbI1 dopmar umcna");
}
}
vold EndField FocusLost(java.awt.event.FocusEvent event) ({
if (isNotInteger (getEnd()})
setEnd("0");
calculatelength();

IT0 06bIYHBIN npoLecc pedakTopunra “Camouukancynsauua nons” (c. 190). On-
Hako npu pabore c rpapuyeckum UHTepdeiicoM NMoNb3OBaTeNA BO3HUKAET mpobie-
Ma. [TonbsoBatenb MOXET U3MEHUTb 3Ha4YeHMeE MOAA HEMOCPEACTBEHHO, He BbI3blBas
setEnd. [ToaToMy cnenyet noMecTuTb Bbi3oB setEnd B 06paboTymk cobbiTus rpa-
¢duyeckoro uHTEpdeica nonb3opatens. ITOT BbIZOB 3aMEHAET CTapoe 3HaYeHue MonA
End tekyimm. KoHeuHo, ceif4ac OH HMUYETO He JleNIaeT, HO TEM CaMbiM FapaHTUPYeTCH,
YTO BBOJ, 10/1b30BaTeNsA OyJeT MPONYLIEH Yepe3 MeTOJ, yCTaHOBKM:

void EndField FocusLlost (java.awt.event.FocusEvent event) {
setEnd(_endField.getText()) ;
if (isNotInteger (getEnd()))
setEnd("0");
calculateLength () ;



ImaBa8 Opraumsauns faHHbIX

B 3TOM BbI30OBE 51 He MCMONb3YI0 getEnd, a 06palaoch K NOM0 HENOCPEACTBEHHO.
Sl menaro 3TO MOTOMY, YTO MOC/E NPOAO/IKeHUA pedaKkTopuHra getEnd 6ymet nony-
4aTb 3Ha4eHMe OT 06beKTa NMpeIMETHOI 06/1acTH, a He OT nonA. Ceif4ac BbI3OB METO/IA
03Ha4as 6bl, YTO BCAKMIA pa3, KOT/A MO/Ib30BaTe/Ib MEHAT Obl 3HaY€HME TONIA, ITOT KOJ
BO3Bpaluan 6bl ero o6paTHoO, Tak YTO 37eCb MHE HEOOXOAMM HENOCPENCTBEHHbINA J10-
cryn. Tenepb A MOTY BBINOJTHUTD KOMITU/IALIMIO ¥ NPOTECTUPOBATH MHKATICY/TMPOBAH-
HOe MoBefIeHHe.

Nanee st fo6aBio B KNacc NpeAMEeTHOM 06/1aCTH TO/e KOH1IA:

class Interval...
private String end = "0";

S MHMUMANU3MPYIO €ro TEM >Ke 3HaYeHMEeM, KOTOPbIM OHO MHMLIMA/IM3UDPYETCA B
rpapuyeckoM uHTepeiice nonb3osarend. Tenepb A J06aBNA METO/bI NONTYYEHUS U
YCTaHOBKM:

class Interval...

String getEnd() {
return _end;

}

voild setEnd(String arg) {
_end = arg;
setChanged() ;
notifyObservers();

}

[TOCKONbKY 51 UCMO/Nb3YI0 MPOEKTHBIN 1WA6NMOH Habnioparens, A AO/KEH no6aBuTH
KO/l YBeJOM/IEHUA B METOJ YCTAHOBKM. I MCIONb3YI0 CTPOKY, a He (6onee normyHoe)
uncnoBoe 3HayeHue. IIpocTo s xouy, 4TOObI M3MEHEHU ObIIO KaK MO>XHO MEHbIIIE.
Korna gaHHbie 6ynyT ycnewHo npoay6nMpoBaHbl, 1 CMOTY CMEHMTb THII IAHHBIX BHYT-
peHHero npeAcTaBAeHUA Ha L€TOYUC/IEHHDIA.

Tenepb nepep Ay61MpoBaHUeM MOXKHO €lile pa3 BbINOTHUTb KOMITU/IALMIO U TECTH-
poBaHue. Bcs mpoBeeHHas paboTa CyleCTBEHHO CHUXKAET PUCK MPEACTOALLETO C/IOXK-
HOro liara.

CHauana s Moguduumpyio Metoabl foctyna IntervalWindow, 4To6bi McnONb3O-
BaThb B HUX Interval.

class IntervalWindow...
String getEnd() {
return subject.getEnd();
}
void setEnd(String arg) {
_subject.setEnd(arg);
}



Jy6nnpoBanue BuanMbix faHHBIX (DUPLICATE OBSERVED DATA)

MHe Tax>xe Hy>KHO 06HOBUTb update, YToObl rapaHTMPOBATh peaKLuio rpaduyec-
Koro uHTepdeitca Nonb30BaTeNA Ha yBeJOM/IEHHE:

class IntervalWindow...
public void update (Observable observed, Object arg) {
_endField.setText (_subject.getEnd());
)

ITo elle OZHO MECTO, ITie HEOOXOAMM HeNOCPEeACTBEHHbIN JOCTYI. Bbi3oB MeTONA
YCTaHOBKU NpUBeN Obl 31€Ch K 6€CKOHEYHOM peKypCuM.

Tenepb MO>XHO BHOBb BBHITIOTHUTb KOMITU/TALIMIO M TECTUPOBaHMUE U YOeAUTHCA, YTO
[aHHbIe NYOMUPYIOTCA KOPPEKTHO.

Jlanee Hy)KHO MOBTOPUTDb 3TH AEMCTBUA A/A ABYX OCTABLUMXCA IO/, MOCTE Yero
¢ nomolupio pedaktopuHra “TlepeHoc MeTona” (c. 162) nepeHectn calculateEnd u
calculateLlength B knacc uHTepBana. Tak OyaeT nonyyeH Kaacc npeaMeTHOM! 06-
NaCTH, COAEPKalLMit Bce NOBeJieHMe U JaHHbIe NIPeIMETHOM 06/1acTH OT/IENIbHO OT KOfia
rpaduuyeckoro nnTepderica nonb3oparens.

T[Tocne 3TOro MOXKHO MOMBITaTbCA U36aBUTbCA OT Kacca rpaduyeckoro nntepdeit-
ca nonb3oBarens BoBce. Ecnu ato crapoit knacc AWT (Abstract Windows Toolkit), To
BHEIIHMI BUIL MOXHO YNYYLIMTD C UCMIONb30BaHMeM Swing (npuyeM Swing nydiue pa-
6oraer B nnaHe koopauHauuu). Iloctpouthb rpaduueckuit uuTepdeitc monpsosarens
Swing MOXXHO MOBepX K/acca NpeAMeTHOM 06/1acTH. YCnelHo c/ieflaB 3TO, MOXKHO U3-
6aBUTbCA OT CTApOro knacca rpaguyeckoro MHTepdeitca nonb3oBaTens.

Ucnonp3oBaHue cnymarenei coobITuit

Pedakrtopuur “JlybnupoBaHue BUOAMMBIX JAaHHBIX TPMMEHUM U TOTJA, KOTAA Bbl
MCMONb3yeTe cylIaTeneit COOGbITUI BMECTO HabmioflaTens 1 HabnoaaeMoro obbekTa.
B TakoM cnyyae BaM HajJo CO37aTh CNyLIATeNA M COObITME B MOJIENM TIPEJMETHOM 06-
nactu (1160 ucnonb3oBath knaccbl AWT, ecniu Bac He CMyLIlaeT BHeCEHMe 3aBUCUMOC-
Tei). O6BeKT NpenMeTHOI 0611acTy [OMKEH PeruCTPUPOBATD CIyLIaTe e TOYHO TaK
Ke, KaK 3TO AenaeT HabnoaaeMblit K1ace, M MOChIIaTh UM cOObITME TPU U3MEHEHMUAX,
Kak B MeTofle update. [Toc/e 3TOro OKHO MHTEpPBaja MOXET UCTIONb30BATh BHYTPEH-
HMI KNacc 1A peanus3auuu MHTepdeiica ClyliaTeNs U Bbi30Ba COOTBETCTBYIOIIMX
MeTO[0B OOHOBNIEHMA.



I'naBa 8 OpraHusanmus gaHHbBIX

3aMeHa OfHOHANPaBIeHHOM CBA3M IBYHANpaBIeHHOMN
(Change Unidirectional Association to Bidirectional)

VMeeTcs JBa Kacca, B3aMMHO UCTIONb3yoLuMe GYHKLMOHANBHOCTb OfIMH JPYTOro,
HO MeX[Y HUMMU eCTb CBA3b TONbKO B OJJHOM HalpaB/IeHUMN.

Ho6asome o6pammvie yxasamenu u usmerume mooupuxamopst max, 4mobot oHu 06-
HOBNIANU 06a MHONECMBa.

Order Customer

Order Customer

MoTuBaumnsa

VMHorga npuXOANTCA CTAaNIKMBATbCA ¢ CUTYallMel, KOTia U3HAYa/IbHO MMEIOTCA IBa
K/1acca, OfMH M3 KOTOpBIX obpalyaetca K Apyromy. Co BpeMeHeM OOHapyXmBaeTcs,
YTO K/IMEHTY K/acca, K KOTOPOMY BBINOMHAIOTCA 06pallleHMsA, HYXHO 3HaTb 06'beKTHI,
KOTOpbIe K HeMY o6paualoTca. PakTUUeCcKM 3TO O3HAYaeT nepeMelleHNne 1o yKasare-
1AM B 06paTHOM HanpasieHuy. ORHAKO B UMEIOLIEMCs BUJI€ 3TO HEBO3MOXHO, TIOTOMY
YTO yKa3aTe/u N0 CBOEi PUPOJie OfHOCTOPOHHME. 3a4acTYI0 YRAeTCA POCTO 060MTH
aTy npo6remy, HaiiAA [pyroi MapumpyT. ITO MOXET BbI3BaTb HEKOTOPOE YBe/NMYeHMe
06'beMa BbIYMCTIEHMUI, HO OHO OTPABIaHHO, M B BallleM K/Iacce MoXKeT ObITb CO3/IaH Me-
TOM, MCHONb3YIOUWMiA 3TO noBefieHne. OHAKO MHOT/A TaKOM COCOO 3aTpyNHUTE/NIEH,
TaK 4TO >KeaTe/IbHO OPraHN30BaTh ABYCTOPOHHIOK CCHIIKY, KOTOPYIO 4acTO Ha3blBa-
0T o6pamuoim yxasamenem (back pointer). YBbl, 6€3 HaBbIKOB PabOTbI C O6PaTHHIMM
YKa3aTe/lsAIMU B HUX JIETKO 3aIyTaThCsA; OfHAKO €C/M NPUBBIKHY T K 3TOM UAMOME, OHa
HiepecTaeT Ka3aTbCs CTI0XKHOIM.

CNOXHOCTb M 3aMlyTaHHOCTb 3TOM MAMOMBI TpebyeT NpOBEeHUsA YaCTOro TECTH-
poBaHus, N0 KpaifHelt Mepe B MEPUOJl OCBOEHMS NaHHOM TexHonormu. O6bIYHO A He
YTPYXfato ce6st TeCTUpOBaHMEM METOJIOB AOCTYyMa (371€Ch PUCK OWIMOUTHCA He OYeHb
BE/IMK), TAK YTO HAHHBIN peakTOPUHT — OAMH M3 HEMHOTHX, ISl KOTOPbIX N06aBNA-
IOTCA TECTDL



3aMeHa OIIHOHaHpaBHCHHOﬁ CBA3N lIBYHaTIpaBIICHHOﬁ...

ITOT pedaKTOPMHT UCNONb3yeT OOPATHbIE YKa3aTe/lu 1 peau3aluu ABYHaIpas-
neHHoctu. [lpyrue MeToapl, Takue Kak o6bekTbl-cBaAsM (link objects), TpebyioT npume-
HEHUA APYTUX peaKTOPMHTIOB.

Texnuka

B Jlo6aBbTe none 1 06paTHOrO yKa3aTesns.

Onpepnenute, KaKoy Kiaacc 6yaeT ynpapiAaTh CBA3AMM.

® CospaifTe BCIIOMOTaTe/bHbI METOMl Ha MTOGYMHEHHOM KOHLe cBA3U. [laiiTe eMy
MMsl, ICHO YKa3blBalolljee OTPAHUYEHHOCTD €70 IPUMEHEHMA.

® Ecnu cywecTByowuit MOAMGUKATOP HAXOAMTCA Ha YNPAB/AKILEM KOHIE, MO-
AMPULMPYITE ero TaK, YTOObI OH OOHOB/IAN O6paTHbIE YKa3aTeNn.

B Ecmu cyuwecTByOLWMA MOAU(UKATOP HAXOAUTCA HA YNIPaB/seMOM KOHLE, CO3-
AaiiTe YNpaB/AOIMIA METO Ha YNIPaBAAOLIeM KOHIlEe U Bbi3bIBalTE €ro U3 cy-
1ecTBYOLIero Mogudukaropa.

IIpumep
Bot npocTtas nporpamMma, B KOTOpO# 3aKa3 “obpallaercsa’ K KAMEHTY:

class Order...
Customer getCustomer () {
return customer;

}
void setCustomer (Customer arg) {
_customer = arg;

}

Customer customer;

B knacce Customer HeT ccbikM Ha Order.

51 HaunHato pedakTOpMHT ¢ fobaBneHna nonsa B knacc Customer. [lockoneky y
K/IMEHTa MOXeT ObITb HECKO/BKO 3aKa30B, 3TO moje 6ynet konnekuuen. Ina peanu-
3alMM OTPaHMYEHMA, YTOOb! OIMH M TOT XKe 3aKa3 He MOT BCTPEYaTbCsA B KOMIEKLUM
K/IMEHTa IBOK/bI, B KaueCTBe KOIEKLMM BbIOMPAETCA MHOXKECTBO:

class Customer {
private Set orders = new HashSet();

Tenepp HY>HO peLINTb, KAKOM U3 K/TACCOB OTBETCTBEHEH 3a CBA3b. 5 MpeANnoynTan
BO3/1araTh OTBETCTBEHHOCTb Ha OWH K/IaCC, TAK KaK 3TO MO3BO/ISAET XPaHUTb BCIO /10-
TUKY YIIpaB/IeHUs CBA3bIO B OfHOM MecTe. IIpolieaypa NpMHATUA PEILEHNA BBIIAAUT
cegyoLmm obpasom.



[naBa 8 OpraHusaumsa JaHHBIX

1. Ecnun 06a o6bekTa ABNAITCA 06BEKTAMU CCHUIOK, A CBA3b NPENCTABNAET cO60M
CBA3b “OJIMH KO MHOTMM’, TO yNPaB/AKILMM CTIEIYeT AeNaTb OOBEKT, COdepa-
wmit ogHy ccoinky. (To ecTh ecnm y OIHOro KMeHTa HeCKO/bKO 3aKa30B, TO CBSA-
3bl0 YTIpaB/A€T 3aKa3.)

2. Ecnyu ogun 06 beKT ABNAETCA KOMIOHEHTOM Ipyroro (CBA3b “Liefioe-4yacThb’), TO
YNpaB/ATb CBA3bIO HOMKEH COCTABHON O0BEKT.

3. Ecnu 06a o6bexTa NpefcTaBNAlT cO60i 06bEKTBI CCHUIOK, @ CBA3b MPEACTaB/IA-
eT co6oit CBA3b “MHOIME KO MHOTMM', TO YNPAB/IAILIMM MOXKHO MPOU3BONBHO
BbIOMPATb KaK K/1acc 3aKasa, TaK M K/1acC KIMEHTA.

[TockonbKy B HallleM Cly4ae 3a CBA3b OTBeYaeT 3aKas, A NOMKeH N06aBUTb K K/IU-
€HTY BCIIOMOTaTe/IbHbIA METO/, MPEAOCTABNAKILMIA HENOCPEACTBEHHDIN JOCTYN K KOJ-
nexuuy 3akasos. C ero nomollbio MoAUPUKATOp 3aKa3a OyeT CMUHXPOHU3UPOBATb 06a
MHOXeCTBa yKasartenei. I nam atomy merony umsa friendOrders, yTo6bl ykasarb,
YTO €ro C/leflyeT NPUMEHATb TONbKO B JAHHOM 0cOOOM cryyae. Sl Tak)ke OrpaHUYY ero
06/1aCTb BUAMMOCTH NaKeTOM (ec/m 3To BO3MOXKHO). Ec/u >ke BTOpOit Knacc HaxogmuTes
B [PyroM rnakerte, TO A 6yRy BbIHYX/IeH OOBABUTD €r0 ¢ MOAMPUKATOPOM BULUMOCTH
public:

class Customer...
Set friendOrders() {
/** JoJkeH MCOoJb30BATLCS TOJMBKO B Order
npy Mommbmkaumm cBaA3u */
return _orders;

}

Tenepnb s u3MeHsA0 MoMPMUKATOp TaK, 4TOObI OH OOHOBNAN OOpaTHbIE yKa3aTeNnu:

class Order...
void setCustomer (Customer arg)

if (_customer != null) _customer.friendOrders().remove (this);
_customer = arg;
if (_customer != null) _customer.friendOrders().add(this);

}

TouHblit kOA B ynpaBnsioleM MoaudUKaTOpe 3aBUCUT OT KpaTHOCTH cBA3n. Ecu
customer He MOXeT 6bITb Nl 1, MOXXHO 000MTHCD 6€3 COOTBETCTBYIOLLEN TPOBEPKY
€ro 3Ha4YeHus, HO APTYMEHT HaJlo NpoBepATb. basoBas cxeMa, BpoyeM, BCerfa Ofm-
HAKOBa: CHayaza OT HOBOro o6bekra TpebyeTcs, 4TOObl OH YHUYTOXM/ yKa3aTenb Ha
MCXO[HBII 06bEKT, 3aTeM Balll yKa3aTe/lb YCTAHAB/IMBAETCA Ha HOBbIA 00bexT, nocne
4yero OT HOBOro 06 beKTa TpebyeTcs, 4TOObI OH HOOABUIT CCHINIKY Ha Balll OObEKT.

Ecnu Bbl xoTMTE MOIMPUUMPOBATD CBA3b Yepes Customer, OH MOXET BbI3bIBaTb
yNpaBAAKLUINA METON:



3aMeHa fBYHanpaB/leHHON CBA3YM OQHOHANPABNEHHOM. . v

class Customer...
void addOrder (Order arg) {
arg.setCustomer(this);

}

Ecnu e y 3aka3a MoXeT ObITb HECKO/IBKO K/IMEHTOB, TO 3TO C/1y4aif OTHOLIEHUSA
“MHOrMe KO MHOTMM’, U METO/bI TP 3TOM UMEIOT C/IEAYIOLUIA BUJ:

class Order... // Ynparnsouye MeTOIE
void addCustomer (Customer arg) {
arg.friendOrders() .add(this);
_customers.add(arg);
}
void removeCustomer (Customer arg) {
arg.friendOrders () .remove(this);
_customers.remove (arg) ;

}

class Customer...
void addOrder (Order arg) {

arg.addCustomer (this);
}

void removeOrder (Order arg) {
arg.removeCustomer (this);
}

3ameHa ABYHanpaBlIeHHON CBA3Y OfHOHANPaBICHHOM
(Change Bidirectional Association to Unidirectional)

NmeeTcs aByHanpas/ieHHas CBA3b, HO OJHOMY U3 K/IacCOB 60/Iblle He HY>XHbI QYHK-
LiMM JPYyroro Knacca.

Yoanumo Henyxnviti KoHey C8A3U.

Order

Customer

Order

Customer




[naBa 8 Opranusanusa gaHHBIX

MoTtuBaunsa

JIByHanpasieHHble CBSA3U YHOOHBI, HO MMEKIOT CBOK lieHYy. DTOM LieHOW ABNAETCA
MOMIOJTHUTENbHAA CIOXXKHOCTb MOAAEPXKM [BYHaNpaBleHHbIX CBA3eN M KOPPEKTHOC-
TY CO3[JaHMA U yAaneHUs 06beKTOB. [|ByHanpaBneHHble CBA3M HEMPUBBIYHBI MHOTMM
NpOrpaMMMICTaM, ¥ MOTOMY 3a4aCTYI0 OKa3blBAKTCA MCTOYHMKOM OLUIMOOK.

Bonbluoe KoMyecTBO ABYCTOPOHHUX CChIZIOK MOXKET OKa3aThCsl UCTOYHMKOM “30M-
6u” — 06beKTOB, KOTOpbIE He HY>KHbI M JIO/DKHBI GbITh YHUYTOXXEHBI, HO BCe eLle CyLe-
CTBYIOT M3-3a Ha/IMYMS CChITIOK Ha HUX.

JIByHanpaBneHHble CBSI3M BHOCAT B3aMMO3aBMCMMOCTb MEXAY ABYMA K/1acCaMMu.
JTro60e M3MeHeHME B OHOM K/1acce MOXET BbI3BaTh M3MeHeHue B ApyroM. Ecnu knac-
Cbl HAXOAATCA B PasHbIX MAaKeTax, B3aMMO3aBUCUMOCTb BO3HMKAET MeX]y NMaKeTaMM.
Hanunume 6onpiuoro yucna B3aMMo3aBUCUMOCTel PUBOAMUT K CUTIbHO CBA3aHHBIM CUC-
TeMaM, B KOTOPbIX /1I00ble Ma/lO3HAYMTe/NbHbIE MU3MEHEHMUA BbI3bIBAIOT MHOXKECTBO He-
npejacKasyeMbiX NOCNEeACTBUM.

JIByHanpaBneHHbIMM CBA3AMM C/IeAYET MO/Ib30BATbCA TONbKO TOTAA, KOT/Ia 3TO AeN -
CTBUTENbHO Heo6xoanMo. Ecnu Bbl 06Hapy»uu, YTO AByHaNpaB/ieHHas CBA3b 60/blLe
He HeceT HMKAKoil Harpy3Ku, o6py6uTe NMMLIHMIA KOHeLl.

TexHuka

a M3)"IMTC BCE€ MECTA YTCHUA 1107151 € YKA3aT€/1€M, KOTOpbIE€ Bbl XOTUTE YIA/IUTDb, U
y6enuTer B TOM, 4YTO yJa/i€HUe€ MOXXHO BbIIIO/IHUTDb 6e3 yu.(ep6a ana CUCTEMBI.

= Paccmompume Henocpebcmseﬂﬂoe ymeHue, a maxie Memobbt, Komopuwie 8vi-
3pisarwom 3mu yumarouiue Memoobl.

=»> [Tocmompume, Henv3s nu onpedenums Opyz0u 06vekm 6e3 uUCNONb30BAHUS
ykasamens. Ecnu amo 603moxnHo, mo, npumenus pedpakmopunz “3amena an-
eopumma” (c. 159) k MemoOdy nonyueHus 3Ha4eHUs NONSA, MOKHO PA3peuums
KZIUEHMAM NONb30BAMBCA UM 0axce nPU OMCcymcmeuu ykasamens.

=> Paccmompume 8o3moxHocmp nepedasu o6vexma 6 kayecmee apzymenma ons
8cex Memo008, UCNONb3YIOULUX IMO NoTie.

B Ecnu knueHtaM TpebyeTcsa MCNONb30BATh METOA AOCTYNA K IOMIO, BHIIONTHUTE
pedaktopunr “Camouukancynauusa nona (c. 190) ¢ nocnenywowmmm pedakro-
puHrom “3ameHa anroput™a’ (c. 159) Hag MeTOAOM AOCTYNA. Beinonuure koM-
NUALMIO M TeCTUPOBAHMUE.

B Ecnu MeTop AOCTYNa K MO0 KAMEHTaM He HY>XeH, MooYepeaHo Moauduium-
pyiTe KIMEHTOB TaKuM 06pa3oM, YTOOb! OHM 1MONYyYanu o6bEKT B No/e APYTUM
cnoco6oMm. BpInonHaANTe KOMIUAALMIO U TECTUPOBAHME MOC/IE KAXKAON MOAM-
buxauum.



3aMeHa IByHanpaB/leHHON CBA3M OJHOHAMPAB/NEHHOI. ..

u Korna B MPUIOXEHNU HE OCTAHETCA KOAa, YUTAIOLUEro 3Ha4€Hue MO, yaaiuTe
B€Cb KOJ 00HOB/IEHNA TTONA M CaMO MOJIe.

=» Ecau npuceausanue 3naueHus nomo npoucxooum 60 MHO2UX MECMAX, 8biN0-
Hume pegpaxmopune “Camounxancynayus nons” (c. 190), umobwt 6ce npucsa-
UBAHUA UCNONB308ANU OOUH U MOM XHe Memood YCmAaHOBKU 3HAYEHUS NOTA.
Botnonnume xomnunayuo u mecmuposarue. Moouguyupytime memoo ycma-
HOBKU 3HAYEHUS maKkum 06pa3om, 4ymobu! y He2o 6vin0 nycmoe meno. Boinon-
Hume KoMnunfyuio u mecmuposavue. Ecnu onu npoiidym ydauro, yoanume
none, MEMOO YCMaHOBKU U 6Ce 8bI306bl 3MO20 MeMO0a.

® BrinonHure KOMIMUNIALIUIO U TECTUPOBAHMUE.

IIpumep

HauHy ¢ Toro MecTa, rjie s 3aBepLinI NpuMep Npy onucanuu pedakTopuura “3ame-
Ha OJHOHAINpaBNIeHHON CBA3M JAByHanpaBieHHON! (c. 216). VITak, y Hac MMeKTCA KK-
€HT U 3aKas3 C IBYCTOPOHHEN CBA3bIO:

class Order...
Customer getCustomer () {
return _customer;

}
void setCustomer (Customer arg) ({
if ( customer != null) customer.friendOrders().remove(this);

_customer = arg;

if ( _customer != null) customer.friendOrders().add(this);

}

private Customer customer;

class Customer...

void addOrder (Order arg) {
arg.setCustomer (this);

}

private Set orders = new HashSet();

Set friendOrders() {
/** JIoNXeH MUCNoJib30BAaTLCA TOJNLKO B Order */
return _orders;

}

S BBIACHMI, 4TO B MOEM MPUIOXKEHN Y 3aKa3bl HEBO3MOXHBI, TOKA HET K/IMEHTA, TaK
YTO A pelIn/I pa3opBaTh CBA3b OT 3aKa3a K K/IMEHTY.

CaMoe TpygHoe B JaHHOM pedaKTOpUHTe — 3TO MPOBepKa BO3MOXHOCTH €ro Mpo-
BegeHus. Heobxoaumo TOUHO ybeamTbcsi B 6€30MaCHOCTM BBINMONHEHUA pedakTo-
PUMHTa; BHIMOMHUTDL caM pedakTOpuHT foBonbHO nerko. [po6nema B Hannuuuu Koaa,



Inapa 8 Opranmsaunsa JAHHBIX

3aBUCALIETO OT HA/IU4YNA IOJAA K/IUEHTA. Ytobh YAannUTb Nnosie, Halo NpeaoCcTaBUTb
3TOMY KOy aNlbTEpHATHUBY.

I HaumHaw ¢ U3Yy4€HUA BCEX onepaum“( YTEHUA NOJIA U BCEX METOAOB, KOTOpbIE
3TH ON€pauuu UCNONb3YIOT. Het nu uHoro cnoco6a npenocTaBUTb 06DbEKT KineHTa?
SaqaCTYIO 3TO O3Ha4aeT, YTO HaJl0 NE€peAaTb KIMEHT B Ka4€CTBE aprymMeHTa one€pauuu.
BoT ynpoileHHbI npuMep: KOx
class Order...

double getDiscountedPrice () {
return getGrossPrice() * (1 - customer.getDiscount());

}

3aMCHACTCA KOOOM

class Order...
double getDiscountedPrice(Customer customer) {
return getGrossPrice() * (1 - customer.getDiscount());

}

OcobeHHO xopowo 3T0 paboTaeT, KOrAa MOBEeHNE BbI3bIBAETCA KIMEHTOM, MO-
CKO/IbKY TepenaTh ce6s B KadeCTBe apryMeHTa A/ia Hero jerye Bcero. Takum o6pasom,
KOJ

class Customer...
double getPriceFor(Order order) {
Assert.isTrue(_orders.contains (order));
// PedakTopuHr "BBemeHue yTBepxneHusa"
return order.getDiscountedPrice();

TNPUHUMAET BU]

class Customer...
double getPriceFor (Order order) {
Assert.isTrue(_orders.contains (order));
return order.getDiscountedPrice (this);

}

Eute ogHa anbTepHATHBa, KOTOPYIO C/IEAYeT pacCMOTPETh — M3MEHEHMe METOJA J10-
CTyNa K AaHHBIM, KOTOpPO€e MO3BOJIUT MONMYYUTb KJIMEHT, HE UCNONb3ya none. Torma k
Teny Metoga Order . getCustomer MoxHO 6yaeT npuMeHnThb pedakTopuHr “3amena
anroput™a” (c. 159) 1 caenaTh YTO-TO HaNMOAOOUE CIEAYIOLIETO:

Customer getCustomer() {
Iterator iter = Customer.getInstances().iterator();
while (iter.hasNext()) {
Customer each = (Customer)iter.next();
if (each.containsOrder (this)) return each;
}

return null;



3aMeHa MarmyecKoro Yucaa CUMBOMYECKON KOHCTAHTOM...

MennenHo, HO pab6oTaeT. B kOHTekcTe 6a3bl JaHHBIX pabOTa TaKOrO KOa MOXKET
nake He ObITb TaKOM Y)X MeJIEHHOW, eCIM MPUMEHUTDb 3ampoc k 6a3e gaHHbIX. Ecnn
B K/lacce 3aKa3a eCTb MeTofbl, paboTaiollye ¢ omeM KIUEHTA, TO C NIOMOLIbIO pedak-
TopuHra “CamouHkancynsauus nons” (c. 190) ux MOXHO U3MEHUTb TakK, YTOObI OHM
ucnonb3oBanyu Meroa getCustomer.

Ecnu meTton pocTyna k nomo coxpaHeH, TO COrNacHO MHTepdecy cBA3b ocTaeTcs
ABYHaIpaB/leHHOM, HO COITIaCHO peanu3aliMy OHa OKa3bIBaeTCA OJHOHAINpPaB/IEHHO.
51 ypanawo o6paTHBIN ykasaTe/llb, HO COXPaHAI B3aMMO3aBUCUMOCTb MeXAY ABYMSA
K/1accamu.

[Ipu 3aMeHe MeTOAa MONMYYEHUA BCe OCTa/bHble M3MEHEHUA A OCTABAIO Ha 6onee
nosjgHee BpeMs. B mpoTUBHOM c/ydae st fOMKeH NOOYEPeIHO U3MEHUTD BbI3bIBalOLIME
MeTOAbl TaK, YTOObI OHM MONMYYanu KAMEHT U3 Apyroro uctouyHmka. Ilocne BHeceHus
Ka>K/IOTO TaKOro M3MeHEHM S BBIMO/HAI KOMIMAALMIO M TecTupoBanue. Ha npaktu-
Ke 3TOT MPOoLecc 06bIYHO OCYLIECTBAAETCA AOBOMbHO 6bIcTpO. Ecnu 611 aTOT mpotecc
6bI/T CTIOXKHBIM, A He UCTIO/b30Bas Obl JaHHDI peaKkTOpUHL.

M36aBMBLIMCDH OT YTEHMA MO/, MOXXHO 3aHATbCA 3aMUChbo B Hero. JIna atoro Hajo
nuib y6path Bce NPUCBaMBAHUA NOIO, A 3aTeM YAAIUTD nocneaHee. [TockonbKy HUKTO
ero 6o/blie He YNTAET, ITO yAa/IeHNE He JO/DKHO MMEeTb HUKAKOTO 3HaYeHus And pabo-
TOCMOCOOHOCTU MPOrPaMMBbl.

3amena MAarmvYeCckKoro 9uciaa CMMBOTIM‘ICCKOﬁ KOHCTAaHTOMN
(Replace Magic Number with Symbolic Constant)
EcTb uncnopoit nurepan, uMeOWmMi oOnpeneneHHbIN CMBICT.

Co3soaiime koHcmanmy, npuceotime eii UM 6 COOMBEMCMBUL CO CMbICTIOM KOHCMAH-
Mbl U 3AMEHUME €10 HUCTO.

double potentialEnergy(double mass, double height) {
return mass * 9.81 * height;

V

double potentialEnergy(double mass, double height) ({
return mass * GRAVITATIONAL CONSTANT * height;

}

}
static final double GRAVITATIONAL CONSTANT = 9.81;
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MoruBauusa

Maruyeckue 4uca ABNAIOTCA OQHON M3 JpeBHEHLINX MpobieM NporpaMMUpOBa-
HUA. ITO YMCIA C 0OCOOBIMM 3HAUEHUAMM, CMBICT KOTOPBIX OObIYHO He o4yeBUeH. Ma-
rMyecKue YUC/Ia OYeHb HEMPHUATHBDI, KOTAia HY>KHO OOpaTUTbCA K IOTMYECKM OHOMY U
TOMY e YMCITy B pasHbIX MecTax Kofia. Oco6bIM KOLIMapoM CTaHOBUTCA MX M3MeHe-
Hue. Ho naxce ecnu ati yncna He TpebyeTcsa U3MEHATD, MOHATD, KaK OHU paboTaloT u
YTO 03HAYAIOT, MOXXHO IMIID C 6O/BLINM TPYAOM.

MHorue A3bIKYM NPOrpaMMUPOBAHUSA NMO3BONAIT OOBABIATD U UCIIONb3OBATh KOH-
cTaHThl. [IpM 3TOM He HAHOCHUTCA YLiep6 NMPOU3BOAUTENTBHOCTM, 3aTO 3HAUUTENbHO
ynydiaeTcs yno604nMTaeMOCThb Kofa.

[Ipexxpe 4yeM BBIMONMHATH JaHHbIA pedaKTOPUHI, BCEIla MMEET CMbIC/ MOUCKATh
BO3MOXHYI0 anbTepHaTuBY. IloCMOTpHUTE, KaK MMEHHO MCMONb3YyeTCs Maruyeckoe
uncno. 3a4acTyio yAaeTcAa HalTHM Mydwui cnocob ero npumeHenua. Ecnu oHo npen-
cTaBnsAeT co60M KOA TUNA, MONPOOYIATe BLINOTHUTD pedakTOpUHT “3aMeHa Kofia TMIa
KnaccoM” (c. 236). Ecnn xe 310 uncno — pasmep MaccuBa, nmpu o6xofie MaccuBa Mc-
No/b3yiTe BMECTO Hero anArray.length.

Texnuka

B O6bABUTE KOHCTAaHTY M MHMLIMANTM3UPYITE €€ 3HAUEHMEM MaruMyeckoro yucna.
B Hajtaure Bce BXOXKAEHMA Maru4eCKoro Yucaa B MCXOAHbIA TEKCT.

L HpOBepre, COrnacyeTcs im Maru4eckoe 4ucio ¢ uCnob3oBaHMEM KOHCTAHTHI;
€C/IN corjlacyeTcs, 3aMEHUTE Marn4€cKkoe 4Yucio KOHCTAaHTOM.

B BprinonHuTEe KOMIUALMIO.

8 [locne 3amMeHb! BCeX MarMyeCKMX YMCE/ BBITTOTHUTE KOMITU/IALIMIO U TECTUPOBaA-
Hue. Bce HOJIDKHO pa60TaTb TakK, KakK 6y11T0 HUYEro 1 HE U3SMEHA/TOCh.

=> Xopowum mecmom 6ydem nposepka n1e2KoCmu usmeHeHuss Koncmanmot. [ns
31020 MONEM nompebo6amvca USMEHUMb HEKOMOopble 0xudaeMmble pe3ynv-
mamvt 8 COOMEEMCMBUU C HOBBIM 3HAYEHUEM. IMOM CNOCO6 NPpuMeHUM He
8ce20a, HO eClU €20 MOXHO UCNOIb30BAMb, IMO YOayHbIl MEMo0 nPosepKu.

Unkancynauns nons (Encapsulate Field)

Nmeercsa OTKPpbITOE€ TOJIE.
Coenatime ezo 3axpbimvim u npedocmasbme mMemoovt 00CMyna K Hemy.



Muxkancynsauus nons (ENCAPSULATE FIELD)

private int low, high;
boolean includes(int arg) {
return arg >= low && arg <= _high;

4

}

private int low, high;
boolean includes(int arg) {
return arg >= getLow() && arg <= getHigh();
}
int getLow() {
return low;
}
int getHigh{() {
return high;

}

MoruBauun

OpnuM 13 6a30BbIX NPUHLUIOB 06 BEKTHO-OPUEHTMPOBAHHOTO NPOTrPaMMMpPOBa-
HUA ABNAETCA MHKATICYNALMA, MM COKPbITHE AaHHBIX. OH IMIaCUT, 4TO JAHHDbIE HUKOT-
Aa He HO/KHBbI 6bITh 06WenocTynHbIMM. Ecnu cienaTh JaHHbIE OTKPBITHIMM, ApYyrue
00'beKTbI CMOTYT YMTATh M U3MEHATb UX 3HaueHUA 6e3 BeloMa 00beKTa — B/afieNblia
3TUX AaHHbIX. TakuM 06pa3oM, faHHbIE OKa3bIBAIOTCSA OTAENEHHBIMU OT MOBENEHMUA.

ATO M/IOX0, MOTOMY YTO CHUMXKaeT MOAYIbHOCTb nporpamMmbl. Korsa naHHbie u mc-
NO/b3YMllee UX MOBefeHNEe CTPYNNUPOBAHBI, MOAMULIMPOBATb KOJ| CTAHOBUTCSA MpPO-
1€, TOCKO/IbKY BECh U3MEHAEMBIN KOJ, PACIONOXeH B ONHOM MeECTe, a He pasbpocaH no
BCEll NpOrpamme.

HaHHbI! peaKTOPUHT HAYMHAET NPOLECC COKPHITUA JAHHBIX M CO3JJaHUA METO/IOB
AOCTYMNa, HO 3TO NMLUb NepBbIfA war. Knacc, B KOTOPOM eCTb TONbKO METOAbI HOCTY-
1a, — 3TO “HeMOM” K/IacC, KOTOPbIN He [I03BO/SAET UCIONb30BATh NMPENMYILECTBA 06D-
€KTHO-OPMEHTUPOBAHHOTO NPOrPaMMUPOBAHNA, TAK YTO TaKOM OOBEKT OKa3bIBAETCA
MONPOCTY NMOTEPSHHBIM. BBINMONMHMB onucbIBaeMblil B 3TOM pasfiefie pedaKTOPUHI, A
MLIY METOABI, KOTOpbIe MCIONb3YIT BHOBb CO3JJaHHbIE METOAbI IOCTYNA, B HAJIEXKIE
TlepEHECTH MX B HOBBII 00beKT C noMolbio pedakropunra “[Tepernoc Metopa” (c. 162).

TexHuka

® Co3spgaitTe METOAbI MONYYEHNA M YCTAHOBKM 3HAYEHMM MO/,

B Haitgure 3a npepenamMu Kmacca BeCb KIMEHTCKMM KOJ, o0pallarolMincs K AaH-
HOMY nomwo. Ecnu KmeHT ucnonb3yeT sHadeHue Mossi, 3aMEHUTE obpallenne K
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HEeMY BbI30OBOM M€TO/a I1O/Ty4YEHUA 3TOr0 3HA4YE€HUA. Ecnu knueHT U3MeHsET 3Ha-
YEHUeE NoJ/iA, 3aMEHNUTE €r0 BbI3OBOM METOAA YCTAHOBKM 3Ha4€HMUA NOJA.

=> Ecau none npedcmaensem co6oti 06vexm, a KUeHm 6bi3bl6aem memoo, Moou-
duyupyrouwuii amom 06vexm, — 3mo cnedyem paccMampusams KaK UCnonb-
308aHue nonsl, @ He USMEHEHUe e20 3HaueHus. Memod ycmanosxku 3HaveHus
cnedyem npuMeHsmMb MONbKO ONS 3aMeHbl NPUCBAUBAHUA.

@ [locne ka>kAOro M3MEHEHMUA BBINOTHUTE KOMIIUAALMIO ¥ TECTUDOBAHME,
B [locne Mogudmkanyuy Bcex KNMEHTOB 0ObABMTE NOJ1E 3aKPBITHIM.

B BpinonHuTe KOMNUASALIMIO U T€CTUpPOBAaHUE.

UNukancynaumnsa xonnekuuu (Encapsulate Collection)

MeTtop BO3BpallaeT KO/EKLUMIO.
Coenatime 6038pawsaemoe 3HaveHue npedcmassieHuem, OOCMYNHbIM MOAbKO Onf
umenus, u npedocmagome memodot 006a6/1eHUA/YOANEHUS INEMEHMOB.

Person Person
> . i
, getCourses():Unmodifiable Set
getCourses(').Set 7 addCourse(:Course)
setCourses(:Set) .
removeCourse(:Course)

MoTuBauus

YacTo K/IacC COEPXMT KOMIEKUMIO IK3EMIIAPOB. DTa KOMNEKUUSA MOXET ObITh
MacCcMBOM, CIMCKOM, MHOXXECTBOM M/ BEKTOPOM. 3aYacTyio NPy 3TOM MMEIOTCA Me-
TOABI TIO/TY4EHUA Y YCTAHOBKM 3HAYEHMM 1A KONNEKLMMU.

OAaHaKo KON/IeKUMI JO/KHBI UCTI0/1b30BATb TPOTOKO/, HEMHOTO OT/IMYAIOLIMMACA OT
MCTO/b3yeMOro ApYrMMy TUNAMK aHHbIX. MeTon nonyyeHus He 10/KeH BO3BpaLiaTh
caM O6'BEKT KO//IEKLIMU, TOTOMY YTO 3TO NO3BOMTIO Obl KTMEHTAM U3MEHATD COLEPXKU-
Moe Ko/niekuuu 6e3 BeloMa Knacca-Bnaensua. Kpome Toro, Takoe packpbiTue K/ueH-
TaM BHYTPEHHEro CTPOeHUA CTPYKTYP AaHHbIX 00beKTa ABNAETCA U3NMILHNMM. MeTop
MONy4YeHus [/ TAKOrO MHOTO3HA4YHOro aTpmbyTa, KaK KO/N/NEKUus, HOMKEH BO3Bpa-
1[aTh 3HayeHue, KOTOPOEe He MO3BOMUT HU USMEHATb KOMIEKLMIO, HU MONYYaTh ML~
Hiolo uHdopMauuio 06 ucnonb3yeMoit N Hee CTpyKType. Kak 310 cenarp, 3aBuCUT
OT MCTIONb3yeMOl Bepcuu Java.

KpoMme Toro, He JOMKHO ObITb METOAA, KOTOPHIN BBHIMOMHAN Obl MpUCBaMBaHue
KO/INIEKUMM; BMECTO 3TOTO K/AcC cleflyeT obecrneyuTh onepauusaMu aob6aBneHus m



Mukancynsuns konnexumun (ENCAPSULATE COLLECTION)

yAaneHus snemeHToB. bnaropaps Takomy nopxony o6beKT-Bnafenel nony4aeT KOH-
TPONb Haj A06aBIeHUEM U YIiaTIEHUEM ITIEMEHTOB KOMNIEKLIUH.

OnucaHHBIE NPOTOKON 06ecreynuBaeT KOPPEKTHYI0 MHKANCYNALMIO KOMIEKLUHM,
YMeHbILA0I Y10 CBA3bIBAHME B/IaJIEIOILErO €10 K/Iacca C K/TMEHTaMMU.

Texnuka

Cospaifte MeTopbl A5l BO6GaB/IEHUA U YAAT€HUS 3/1EMEHTOB KOJITIEKLMMU.
ITpucpoiiTe monio B Ka4ecTBE HaYa/IbHOTO 3HAYEHMUA MYCTYIO KO/IEKLMIO.
BopInonHuTe KOMIUIIALMIO.

HaiiguTe Kop, BbI3bIBAIOLIMIA METOAbI YCTAHOBKM 3Ha4eHMI. VIsmeHuTe MeToA ycTa-
HOBKM 3HaueHMA Tak, YTOObl OH MCMO/b30Ba/l ONepaLym f0OaB/NeHUA U yHaneHUs
3N1eMEHTOB (MNKU CenaiTe TaK, YTOObI KJIMEHTHI CaMM BbI3bIBA/IM 3TU ONeEpaLyuy).

=> Memoodst ycmanosxu ucnonv3yomcs 6 08yx cy4asx: K020a KON/eKyua nycma
U K020a Memoo 3ameHAem Henycmyio KOnNEKLUo.

Moswem oxaszamvcs xenamenvHvim npumenenue pedpaxmopurza “Ilepeume-
Hoeanue memooa” (c. 290). Mamenume ums ¢ 0603Ha4aw0Uie20 ycmaHoexy, Ha
UM, céudemenvcmeyoujee 00 UHULUAIUIAYUU UL 3AMEHE.

Beinonuure KOMMU/IALUIO U TECTUPOBAHUE.

Haitaute Kop, BbI3bIBalOIMIt METOAB! MONYYEHUA 3HAYEHUI U NIPU ITOM MOJU-
duumpytowmit konnexkuuio. Viamenure ero Tak, 4To6bl OH MCIIO/NB30BA/l METOADI
pno6aBneHus U ynaneHus snemeHToB. [locne kaxaoro u3MeHeHns BBINONHANTE
KOMITMIALIMIO M TECTUPOBaHMe.

Koma BC€ BbI3OBbI ME€TOAA NMOJ/IYYE€HUA 3HAYECHMUS, MO}IHq)MuMp}’lOlllMC KOJ/INIEK-
uuio, 6Y}IYT 3aME€HEHbI, UBMEHUTE METOJ, NOTYYEHUA TaK, 4YTOOBI OH BO3Bpalian
npeacraBneHne, JOCTYNHOE TO/IbKO A/1s1 YTEHUA.

=> B Java 2 amo docmuzaemcs ¢ nHOMOUsbI0 COOMEemMcmeyousez0 Hemoouduyu-
Pyemozo npedcmaeneHus KonneKyuu.

=> B Java 1.1 0onxncHa 6036pauiamoca KOnus KOAREKYUU.

BbInonHuTe KOMNUAALMIO U TECTUpPOBaHME.

Haitaure xop, paboTarowmit ¢ METOOM NONY4eHUA 3HauYeHuA Konnekuuu. [lo-

MILLMTEe KOMI, KOTOPbIM JOMKEH HAXOAUTHCA B 06bekTe-Bnafenble. C MoMouibo

pedaktopunros “Viseneyenne metopa” (c. 132) n “Ilepenoc metopa” (c. 162) ne-

peHecuTe 3TOT Ko B 00beKT-BNajeneL,.

JAnsa Java 2 Ha atoM pabora 3apepuiena. Ho B Java 1.1 K/IMEHTbI MOTYT MpEANOYECTD
UCMONb30BaTh nepeyncieHune. YToObl NMpefoCTaBUTD UM MepeyucrieHune, BbINONTHUTE
crenyouee.
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B Ji3sMeHMTE MMSA TeKYILLEro MeTofla MO/Ny4YeHUA 3HAYEHUA U CO3flaliTe HOBBIN Me-
TOJ| MONyYeH s 3HaYeHUA, BO3BpaLlaloLuii nepeyncnenune. Haiaure nonbsoba-
Te/le CTAPOrO METOMa U U3MEHUTE UX KOl TaK, YTOObI OHM MCMONb3OBA/IM OfMH
M3 HOBbIX METOJIOB,

=> Ecnu maxoti nepexod cnuwxom 601vwotl, npuMeHume K cmapomy memoody no-
nyyenus pepaxmopune “Ilepeumenosarue memoda” (c. 290), cosdatime Ho8bLl
Memo0, 8038PAU4AIOUUI NepeyUCcTIeHUe, U UIMEHUME KOO Bbl3bi6a10UUx 06b-
exmos, ymoObl 8 HeM UCNONL30BANCH HOBbILE MeMOO.

B Boinonuure KOMIMTU/IALUIO U TECTUPOBAHUE.

IIpumepnt

B Java 2 no6asneHa 1enas HoBas rpynna kaaccoB Ans paboThl ¢ konnekuuamy. [Ipu
3TOM He MPOCTO A06aB/IeHbl HOBbIE K/IACChI, HO U3MEHUIICA M CaM CTU/Ib pabOThI € KO-
nekuusamu. [1oaToMy cnoco6 MHKaNCynALUMM KOMIEKLMN Pa3TUyeH B CTydae UCTO/b-
30BaHUA KOMEKLMIA Java 2 u ko/tekumi Java 1.1. 5] HauHy ¢ onmucanus noaxona Java 2,
MOCKO/IbKY Mo71araio, 4To 6onee GyHKLMOHANbHbIE KO/IEKLIMM Java 2 BCKOPe BHITECHAT
Ko/ekuuu Java 1.1,

IIpumep: Java 2
HekTo cnyuaeT kypc nekusmit. Hau kypc foBonbHo npocr:

class Course...
public Course(String name, boolean isAdvanced)
}i
public boolean isAdvanced() (

)i

51 He HaMepeH o6pemeH;m> Knacc Course 4eM-ToO ellle, TaK KaK Hac MHTepecyeT
Knacc Person:

class Person...
public Set getCourses{() {
return _courses;
}
public void setCourses(Set arg) {
_courses = arg;
}

private Set _courses;



Mukancynaumsa konnekuuu (ENCAPSULATE COLLECTION)

IIpu ucnonb3oBaHMM HaHHOrO MHTepdeiica KIMEHTH A06aBAAIOT KYpChl C NOMO-
IO KOZIa Hanofo61e crefyoLero:

Person kent = new Person();

Set s = new HashSet();

s.add (new Course("Smalltalk Programming", false));

s.add (new Course ("Appreciating Single Malts", true));
kent.setCourses(s);

Assert.equals (2, kent.getCourses{().size());

Course refact = new Course("Refactoring", true);
kent.getCourses () .add(refact);

kent.getCourses () .add(new Course("Brutal Sarcasm", false));
Assert.equals (4, kent.getCourses().size());
kent.getCourses () .remove (refact);
Assert.equals(3, kent.getCourses().size());

KnuenrT, sxenarowmit y3Hath 06 yrny6/meHHBIX Kypcax, MOXET CAe/aTh 3TO C/IeAYIo-
MM obpasom:

Iterator iter = person.getCourses().iterator();
int count = 0;

while (iter.hasNext()) {
Course each = (Course)iter.next();
if (each.isAdvanced()) count ++;

IlepBoe, 4TO A XOUY CA€NaTh, — ITO CO3/laThb KOPPEKTHblE METOMbI MOAMPUKALIMU
3TOM KO/M/IEKUMU Y BBINOTHUTh KOMITU/IALIMIO:

class Person
public void addCourse (Course arg) {
_courses.add(arg);
}
public void removeCourse (Course arg) {
_courses.remove (arg) ;

}

JKusHb cTaHer npoule, €C/In A TaKXE NpOMHULIUATIM3UDPYIO NTO/IE:

private Set _courses = new HashSet();

Tenepb paccMOTpUM nonb3oBaTeNeif METOAA YCTAHOBKM 3HayeHus. Ecnu knuentos
MHOTO ¥ 3TOT MeTOJ| UHTEHCUBHO UCMONb3YeTCA, HeOOXOIMMO 3aMEHUTDb TENI0 METO/IA
YCTaHOBKM TaK, YTOObl B HEM MCNOTb30BANIMCD ONepaLiMu A06aB/IEHUSA U YIa/IeHUA d7le-
MeHTOB. C/IO)KHOCTb 3TOTO TPOLIECCa 3aBUCHUT OT TOTO, KAKMM 06pa3oM UCTonb3yeTcs
MeTOJl YCTAHOBKM 3Ha4YeHMA. BO3MOXKHbI 1Ba BapuaHTa. B npocTeiiuiem cnyyae KiueHT
MCIIONb3YeT METOJ YCTAHOBKM A/IA MHULIMATIM3ALMY 3HAYEHMIA, T.€. 0 TOTO, KaK 6yaeT



I'nasa8 OpraHnsauua JaHHBIX

BbI3BaH METOJ] YCTAHOBKM 3Ha4YeHMA, HUKAKUX KypCOB He uMeeTcsA. B aTom cnyyae s
M3MEHAIO TE/I0 MeTOAA YCTaHOBKM 3HaueHMs Tak, YTOObI OH MCMO/NB30Ba/l METOJ JO-
6aBneHNA:

class Person...
public void setCourses(Set arg) {
Assert.isTrue( courses.isEmpty());
Iterator iter = arg.iterator();
while (iter.hasNext()) {
addCourse ( {Course) iter.next());

}

[Tocne Takoro M3MeHeHMs Tella METOLA MMEET CMBIC/ C MIOMOILBIO pedaKTOpUHTa
“IlepeumeHoBaHue MeToaa” (c. 290) caenatb HaMmepeHus 6onee ACHBIMM.

public void initializeCourses(Set arg) ({
Assert.isTrue( courses.isEmpty());
Iterator iter = arg.iterator();
while (iter.hasNext()) {
addCourse ( {Course) iter.next()):;

B o61ieM cnyyae s fo/mikeH cHavyana MpuberHyTb K METOAly yAaneHusa u yoparb Bce
37IEMEHTBI U3 KOIJIEKLIMM, TTOC/IE Yero 106aBUTh HOBble. OIHAKO 1 OOHAPYXXMJI, YTO Ta-
Kasi CUTyallMs BCTPe4aeTcs NOCTATOYHO pefiko (Kak 3a4acTyio 6biBaeT ¢ 0OLMMM CITy-
YassMH).

Ecnu M3BeCTHO, YTO HET HUKAKOTO JONIOTHUTE/ILHOTO MOBENEHUA NPy A06aBIeHUM
971eMEHTOB BO BpeMs MHMLMA/NN3aLMM, MOXKHO y6paTh LMK M UCIIO/Ib30BATh METOJ,
addAll.

public void initializeCourses(Set arg) {
Assert.isTrue(_courses.isEmpty());
_courses.addAll (arg);

[IpocTo npucBOMTD 3HAYEHME MHOXECTBY Helb34, la)Ke eC/IU MPeAbIAyLiee MHOXeC-
TBO Ob1710 MycTHIM. Ec/iu KIMEHT MoguuUMpPyeT MHOXECTBO TOC/IE €ro nepefayu B
Ka4yecTBe apryMeHTa, 3TO AB/IAETCA HapyLleHMeM NpuHLUMNa nHkancynauuu. [loatomy
A JOJDKEH cJleflaTh KOIMMIO MHOXKECTBA.

Ecnu K/IneHThbl MPOCTO CO3[AI0T MHOXECTBO M TIO/Ib3YIOTCA METOIOM YCTaHOBKM
3HAYeHMUsA, A MOTY 3aCTABUTb MX UCIIO/Ib30BaTh METO/bI A06aBNIEHUA U YNla/IeHUA J/ie-
MEHTOB HEMOCPeACTBEHHO M NMOTHOCTBIO YIATUTh METOJ| YCTAHOBKM 3Hauyewmns. Hanpu-
Mep, KOz



Unkancynsuus konnekunn (ENCAPSULATE COLLECTION)

Person kent = new Person();

Set s = new HashSet();

s.add(new Course ("Smalltalk Programming", false));
s.add (new Course ("Appreciating Single Malts", true));
kent.initializeCourses(s);

NnpeBpalla€TCA B KOJ,

Person kent = new Person();
kent.addCourse (new Course{"Smalltalk Programming"”, false));
kent .addCourse (new Course ("Appreciating Single Malts", true}):

Tenepp A HauMHAK MOUCK NMONH30OBaTENEH METO/A NONyYeHUA 3HaYeHuA. B nepsyio
ovepe/ib, MEHS] MHTEPECYIOT CTy4yayu MOAMPUKALMM KOJUIEKLIMU C TPUMEHEHMEM ITOTO
MeTOfla, Hanpumep:

kent.getCourses () .add (new Course ("Brutal Sarcasm", false)):

S monxkeH 3aMeHMUTb TAKOM KOJ BLI3OBOM HOBOTO MeTO/a:

kent .addCourse (new Course ("Brutal Sarcasm”, false));

[Tocne TOro kak s BbIMO/HIO TAKYIO 3aMeHY Be3Jle B KOfie, TPOBEPUTD, He Npomnykle-
HO /1M UTO-TO M He BBIMONHAETCA U rae-Hubyab MopnduKauusa NocpeacTBOM MeToAa
NONyYeHUs 3HaUYeHUs, MOXXHO, U3MEHUB €ro Te/I0 TakK, YTOObI METOJ, BO3BPAlLa/l HEMO-
AMduLMpyeMoe npeicTaB/eHHe:

public Set getCourses() {
return Collections.unmodifiableSet( courses);

}

Tenepb KO//1IEKL A MHKAINCy/1upoBaHa. HuUKTO He CMOXKeT MU3BMEHUTD 371EMEHTHI KOJI-
JIEKLIMHU, KpOME KaK NNOCpeACTBOM METOMIOB K/1acca Person.

IlepeMelieHue NOBeeHUA B KITacc

Mrak, y MeHs ecTb KOppeKTHbIA uHTepdeiic. Tenepp A Xx04y B3MNAHYTb Ha N0/1b30-
BaTe/leil MeTOAA NO/Y4eHUA 3HAYEHUA M HATHU KOJ, KOTOPbINA IO/)KEH HAXOAUTbCA B
Kknacce Person. Taxoi kof, kak

Iterator iter = person.getCourses().iterator();
int count = 0;
while (iter.hasNext()) {

Course each = (Course) iter.next();

if (each.isAdvanced()) count ++;
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Myyllle pa3MeCTUTb B K/lacce Person, MOTOMY YTO OH MCIIO/Nb3YeT TONbKO [aHHbie
Knacca Person. CHayana s NpMMEHIO K 3TOMY Koy pedakTopuHr “Ussneyenue me-
topa” (c. 132):

int numberOfAdvancedCourses (Person person) {
Iterator iter = person.getCourses().iterator();
int count = 0;

while (iter.hasNext{()) {
Course each = (Course) iter.next();
if (each.isAdvanced()) count ++;

}

return count;

3ateM ¢ noMoupio pedaktopunra “IlepeHoc metoma” (c. 162) A nepeHecy ero B
Knacc Person:

class Person...
int numberOfAdvancedCourses() {
Iterator iter = getCourses().iterator();
int count = 0;

while (iter.hasNext()) {
Course each = (Course) iter.next();
if (each.isAdvanced()) count ++;

}

return count;

}

Yacrto B KO/Jl€ MOXXHO BCTPETUTD TAKOM BbI3OB:

kent.getCourses().size()

Ero MoXxHo 3aMeHUTb 6071ee yn0604nTaEMbIM:

kent.numberOfCourses ()

class Person...
public int numberOfCourses() {
return _courses.size();

}

Heckonbko net Hasap A 6b171 661 0O6ECTIOKOEH TEM, YTO TAaKO€ NEPEMELIEHUE NTIOBEAE-
HUA B Person BefieT K pa36yxaHmo knacca. Ho NNpakKTHUKa ITOKa3bIBAECT, YTO OOBIYHO
HUKAKUX HerMHTHOCTCﬁ NpU 3TOM He BO3HUKAET.



Mukancynsauus konnexyuu (ENCAPSULATE COLLECTION)

IIpumep: Java 1.1

Bo MHOTMX OTHOLLEHMAX CUTYaLMA B cyyae Java 1.1 aHanoruyHa cuTyanuu ¢ Java 2,
51 Bocnonb3yloch TeM e IpUMEPOM, HO B 3TOT Pa3 ¢ BEKTOPOM:

class Person...
public Vector getCourses() {
return courses;
}
public void setCourses(Vector arg) {
_courses = arg;
}

private Vector courses;

M BHOBDB A HAYMHAIO C CO30aHUA METONOB Monu¢uxauuu U MHULIMATIU3AUUUN NTOIA:

class Person
public void addCourse{Course arg) {
_courses.addElement (arg) ;
}
public void removeCourse (Course arg) {
_courses.removeElement (arg);

}

private Vector courses = new Vector();

| MOTY UBMEHUTD setCourses Tak, 4TOOBI OH WHULUATIU3NPOBAJl BEKTOP:

public void initializeCourses(Vector arg) {
Assert.isTrue( courses.isEmpty());
Enumeration e = arg.elements();
while (e.hasMoreElements()) {
addCourse ( (Course) e.nextElement());

Sl ¥3MeHAI0 NONb30BaTeNel METOAA MONyYeHUA 3HaYeHUA TaK, YTOObI OHM UCNIONb-
30Ba/I¥ METOMIbI MOAAMPUKALIMM, TAK YTO KOJ,

kent.getCourses() .addElement (new Course ("Brutal Sarcasm”, false));
NpeBpalAETCA B

kent.addCourse (new Course ("Brutal Sarcasm", false));

OnHako nocneanuit war 6yaeT MHBIM, TOTOMY YTO y BeKTOPOB HeT HeMoauduum-
pyemoit Bepcun:

class Person...
Vector getCourses() {
return (Vector) courses.clone();

}
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Urak, KO/IZIEKUMA MHKATICYTUPOBaHa. Tenepb HUKTO HE CMOXXET UBMEHUTD 3/IEMEH-
Tbl KO/T/IEKIIUU, MHAUYE KaK Yepe3 METO/ bl Person.

IIpuMep: MHKANCYIALNA MaCCUBOB

[TpuMeHeHMe MacCUBOB KpalfHe paclpoCTPaHeHO, B 0COOEHHOCTU — NPOrPaMMMUC-
TaMM, KOTOpPble He 3HAKOMbI C KOTeKUMAMU. JIM4HO A paboTaro ¢ MacCUBaMM pefko,
NOTOMY YTO Npeanoumtaio Gonee 6oraTbie BO3MOXHOCTU Konnekuuit. [Tostomy npu
MHKAMCY/IAUMU A HaCTO MEPEXOXY OT MACCUBOB K KOIEKLIMAM.

Ha atot pas s HauHY ¢ MaccuBa cTpok A HaBbikoB (skills):

String([] getSkills() {
return skills;

}

void setSkills(String(] arg) {
_skills = arg;

}

String[] _skills;

S cHoBa HauMHalO C CO3JaHuA METOLOB Monuquaunn. HOCKOHbKY KJIMEHTY, BEPO-
ATHO, HOTpe6yeTCH U3MEHATDb 3HAYCHUE B OHpC}ICHeHHOﬁ Nno3uLiuy, MHE HY>KHa Olepa-
UMst YCTAaHOBKM 3HaY€HUA KOHKPETHOI'O 3/ICMCHTA!

void setSkill(int index, String newSkill) {
_skills(index] = newSkill;
}

YcTaHOBUTD 3HaYeHUA /1S BCETO MAacCHMBA MOXKHO C IIOMOLLbIO CIeAYIoLIel OnepaLuu:

void setSkills(String[) arg) {
_skills = new String[arg.length];
for (int 1 = 0; 1 < arg.length; i++)
setSkill (i, argl[i]):

3mech BO3MOXKEH pAJ| NIOBYLUEK, €C/IM HaJ yAa/lAeMbIMM 37IEMEHTAMM JO/DKHBI Bbl-
TMOJIHATBCA Kakme-To aefcTBuA. CUTYaLMA YCTI0XKHAETCA, €C/IM MAaCCUB, NEpeJaHHbINA B
Ka4yecTBe apryMeHTa, OT/IMYAETCA M0 pasMepy OT OPUTMHANILHOrO MaccuBa. ITO — elle
OJIMH JOBOJ B M0/1b3Y KOMJIEKUUA.

Tenepb s MOry HayaTb MOMCK MOAb30OBATE/NEN METOIA NONyYeHUA 3HaYeHUA. CTpoky

kent.getSkills() (1] = "Refactoring";
MOXXHO 3aMEHUTDb CTPOKOMN

kent.setSkill (1, "Refactoring”);



3aMeHa 3anucu knaccoM JlaHHbix (REPLACE RECORD WITH DATA CLASS)

Korna Bce uaMeHeHus 6yayT BbIIIONHEHDI, 1 MOTY MOAUGHULIMPOBATH METOJ NONye-
HMA 3HaYeHUs TaKUM 06pa3oM, 4TOObI OH BO3BpaLIa/ KOMUIO:

String([] getSkills() {
String[] result = new String[_ skills.length];
System.arraycopy( skills, 0, result, 0, _skills.length);
return result;

Tenepb CaMO€ BpeéMA 3aMEHUTb MACCUB CITUCKOM!

class Person...

String([] getSkills() {
return (String[]) _skills.toArray(new String(0]);

}

void setSkill(int index, String newSkill) ({
_skills.set(index, newSkill);

}

List _skills = new ArrayList();

3aMeHa 3amMuCH K/TaCCOM JaHHBIX
(Replace Record with Data Class)

Heobxonmm uHTepdeiic Ana CTPYKTypbl 3alMCU B TPAAULIMOHHON NPOTrpaMMHOM
cpene.
Co30atime 0na 3anucu Hemot 06veKm 0aHHbIX.

MoTrupaunusa

CTpyKTYypbl 3anmuceit — pacnpoCTpaHeHHas BO3MOXHOCTb MPOTPAMMHBIX Cpef.
Jinsa ux npuMeHeHus B 06beKTHO-OPUEH TUPOBAHHBIX TPOrPaMMax MOTYT ObITb pa3Hble
npuyYMHbl. BO3MOXXHO, BbI KONMpYeTe CTapyo NpOrpaMMy MU BbIHY>XAEHbl paboTaTh
CO CTPYKTYPUPOBaHHO! 3aNUCHI0 NOCPEACTBOM TpaguLMoHHoro API, unu sto 3anuchb
6a3bl JaHHbIX. B Takux cnyyasx GbIBaeT Mone3HO CO3/iaTh MHTepQENCHDbIA Knacc ans
paboThbl ¢ TAKMM BHelUHUM 3neMeHToM. [Ipole Bcero caenatsb knacc nogo6HbIM BHell -
Helt 3anucu. [lpyrue nons u MeTONbI MOXXHO NOMECTUTDb B 3TOT Knacc nosxe. Menee
OYEBUIHBIM, HO 607ee y6eauTeNbHBIM C/y4aeM AB/NAETCA MacCUB, B KOTOPOM 3/1EMEHT
AN KaKAOTO MHIeKCa MMeeT COOCTBEHHBIN CMBIC/. B 3TOM cnyyae Bbl MOXeTe MCNO/b-
30BaTh pedakTOpUHT “3aMeHa MaccuBa ob6bekToM™ (c. 204).
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Texunka

@ CospaiTe K/1acc, KOTOpbiit 6yeT NpeacTaBaATb 3alUCh.
B Co3faiiTe B Kacce Ui KaXXJOTO 37eMEHTA JaHHbIX 3aKpbITOE I10JIe C METOAOM
NIOJIy4YEeHUA Y METOJIOM YCTAHOBKM 3HAYEHUA.

Tenepb y Bac ecTb HeMOJ 0ObEKT JaHHBIX. B HEM 1OKa HeT NOBeeHM A, HO Ja/bHel -
e pepakTOPUHTHM OBICTPO UCIIPABAT CUTYALIMIO.

3aMena kopa Tuna knaccoM (Replace Type Code with Class)

Y xnacca ectb KOJ YUC/IOBOrO TUIIA, KOTOprfl HE€ B/IMAET Ha €TI0 INIOBCACHUE.
3amenume YUCI0 HOBBIM KIACCOM.

Person
Person
0:int
A.int —\> i
B:int = 7
AB :int
bloodGroup : int BloodGroup

O: BloodGroup
A : BloodGroup
B : BloodGroup
AB : BloodGroup

Morusauns

Uncnosble KOABI TUMNA, WIN NEPEYNC/IEHMA, YACTO BCTpeyaloTcs B C-nofo6HbIX
A3bikax. CUMBONNYECKME MMeHA AeNaloT uX yrobountaeMbiMu. [IpobneMa B ToM, uTO
CMMBO/IMYECKOE UMA ABNAETCA He 60/1ee YeM NICeBIOHMMOM: KOMITM/IATOP BUAUT B HEM
0603HayaeMoe 3TMM uMeHeM uncno. [poBepka TMNa KOMIUIATOPOM UCTIONB3YeET YMUC-
JIOBOE 3HaYeHMe, a He CUMBONMYECKOoe UMA. Bce MeTozbl, NpMHUMAIOLLE B KayecTBe
apryMeHTa Kojj TMIa, OXMUAAIOT YMUCTIO, ¥ HUYTO He MOXKET 3aCTaBUThb MX UCIIONb30OBaTh
CUMBO/INYECKOE UMS. DTO CHUXKaAET YA0O60YMTAEMOCTb KOIa M MOXKET CTaTh MCTOYHU-
KOM OLINOOK.

Ecnu 3aMeHMTD YNC/IO KMAacCOM, KOMITMIATOP CMOXET BBINONHATb NPOBEPKY TUIIA
Knacca. IIpegocraBus /s kinacca pabpuyHble METOADBI, MOXKHO CTATUYECKY ITPOBEPATD,
YTO CO3JAKTCA TOMBKO JOMYCTUMBIE IK3eMIIAPBI M YTO 3TU IK3EMIUIAPHI NepealoTcA
KOPPEeKTHBIM 06'beKTaM.



3aMmena kopa tuna knaccom (REPLACE TyPE CODE WITH CLASS)

OnHako, npexje YeM MPUMEHATb NaHHBIA pedaKTOPUHT, HEOOXOOMMO PacCMOT-
peTb BO3MOXXHOCTb IPYrOi 3aMeHbI KOIOB TUMa. 3aMeHsTe KO TUIa K/IaCCOM TONIbKO
TOTrAa, KOTAa 3TOT KOJ TUMA MpeAcTaBiseT co60i YMCTbIe JaHHble, T.e. He IPUBOMMUT K
Pa3snMYHOMY MOBEMleHUI0 BHYTPU KOHCTPYKUMM Switch. Java MOXeT BbIMOMHATDL UH-
CTPYKUMIO SwWitch TONbKO ANA LeNbIX YUCeN, a He A/ MPOU3BONbHBIX KIACcCOB, M0-
3TOMY 3aMeHa MOXKeT OKa3aTbCsl HeyAauHOM. Eule BakHee, YTO Bce MHCTPYKLMM BbI-
6opa switch no/mKHBI 6bITH yaaneHbl ¢ MOMOLIbI0 pedakTOPUHTa “3aMeHa YCIOBHOM
MHCTpYKUMM nonumopdusmom” (c. 271). [ina BbIMONHEHUs 3TOTO pedaKTOPUHIa KOJ
TUMA CHayana crefiyeT o6paboTaTh ¢ nmoMoupl pedakTopuHra “3aMeHa Koja TuUMa
noaknaccamu” (c. 241) uau “3aMeHa Kopa TMIa cocTosHMeM/cTparteruen’” (c. 245).

Jlaxke ecny KOJ TMIIa He BbI3bIBa€T M3MEHEHMUA MOBEAEHUA B 3aBUCUMOCTM OT €ro
3HAYeHM s, MOXKET OOHAPYKUTbCA MOBeleHMe, KOTOpOe /y4Lie TOMECTUTD B K/acc Kofa
THUMA, TaK YTO 6y/ibTe TOTOBBI K MPUMEHEHUI0 OQHOTO-ABYX pedaktopunros “IlepeHoc
Mmetopa” (c. 162).

Texuunka

8 Co3paifTe HOBBIM Knacc A/ KOJa TUIa.

=> B xnacce donxmv 6vimv none koda, coomsemcmsyoujee K00y muna, u memoo
nonyuenus ezo 3navenus. Knacc donxen umemv cmamuueckue nepemennvie
0718 QONYCMUMDBLIX IKIEMNIIAPOS KNACCA U CIAMUecKuii Memod, 6038 pauyarn-
WUl COOMBEMCMBYIOUULL IKIEMNIAD U3 apeyMenma U OCHOBAHHbIW HA OpU-
2UHANbHOM KOOe.

8 Mopnduuupyitte peannsaumnio UCXOAHOTO K/acca TaK, YTOObI OHA MCMO/b30Ba-
J1a HOBBIM KJj1acc.

=»> [oddepusaiime cmapoiii unmepgetic, HO uU3MeHUMe cmamuvecKue nons
maxk, umo6bl OnA 2eHepayuu K0008 UCNONB30BANACA HOBbIU Kaacc. Vamenume
Opyzue Memodvt max, 4¥mobvl OHU NOMYHANU YUCNIOBbIE 3HAYEHUA KOO U3 HO-
8020 Knacca.

B BbinonHMUTe KOMIUAALIMIO M TECTUPOBAHME.
=» [locne 3mozo HO6WILI KNACC MOKHEM 8bINOHAMb NPOBEPKU KOOOB BPEMEHU Bbi-
NONHEHUA.

] Hllﬂ KaXXJ10ro M€Toia UCXOAHOr0 K/1acca, B KOTOPOM UCIONb3YETCA 3TOT KOA, CO3-
JaiTe HOBBINA METOf, KOTOprﬁ 6YIICT MCNONb30BaTb BMECTO 3TOrO HOBbIN KJacc.

= [lna memodos, 8 komopuix K00 yuacmeyem 6 kavecmee apzymenma, mpe6y-
10MCA HOBblE MEMOObl, UCNONIL3YIOU4UE B KAYECTNBE apZyMeHma HOBbil Kaacc.
lns memooos, xomopvie 603epawjarom ko0, mpebyemcsa c030amv HOBble
Memoobl, 8036pa4AIOUlUE IKIEMNIIAD HOB020 Knacca. 3avacmyio pasymuo
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npumenump pedpaxmopunz “Ilepeumerosanue memooa” (c. 290) k cmapomy
Memody 00cmyna K 3Ha4eHU10, npexoe yem c030aéamv Ho8bill, — umobbt coe-
N1amb NOHSIMHee NPOZPaAMMYy, UCNONbIYIOULYI0 CMapbiti KoO.

B [lo opHOMY M3MEHMTE K/IMEHTH! UCXOHOTO K/Tacca Tak, YTOObI OHM MCTIONb30Ba-
1 HOBBIM MHTepdelic.

m Jlocne MOHM(l)MKaU,MM KaXXZ0ro K/im€HTa BBINIO/THANTE KOMITUIALIUIO U TECTUPO-
BaHHKE.

=> Mosmem nompebosamocs usMeHUMb HECKONbKO MEMOO08, npexcoe 4em 6vi 00-
6vemecy c02AACO8AHHOCMU, JOCMAMOYHOL ONLA KOMAUAAYUU U MECMUPOBAHUA.

B VYpanute npe>xHuit MHTepdENACc, UCTIONB3YIOWMA KOADI, a TaKXKe CTaTUYeCcKue
06bABNEHNA ITUX KOJIOB.

® BrimonHure KOMITU/IALIUIO U TECTUPOBAHUE.

IIpumep
PaCCMOTpMM MOAE/INPOBAHNE I'PYIIbI KPOBM Y€/IOBEKA C MOMOILbIO KOJa TUMA:

class Person {
public static final int O = 0;
public static final int A 1;
public static final int B = 2;
public static final int AB = 3;

private int _bloodGroup;

public Person(int bloodGroup) f{
_bloodGroup = bloodGroup;
}

public void setBloodGroup (int arg) {
_bloodGroup = arg;
}

public int getBloodGroup() ({
return _bloodGroup;

}

S HaumHal ¢ CO3[1aHUA HOBOTO K/1acCa Irpynibl KpPOBY, IKIEMIT/IAPpbl KOTOpOTO CO-
Aep>xaTt YUC/TIOBOM KOJ TUIIA:

class BloodGroup {
public static final BloodGroup O = new BloodGroup(0);
public static final BloodGroup A new BloodGroup (1) ;
public static final BloodGroup B new BloodGroup(2);

]

]



3amena xopa tuna knaccoM (REPLACE TYPE CODE WITH CLASS)

public static final BloodGroup AB = new BloodGroup(3);
private static final BloodGroup(] _values = {O, A, B, AB};

private final int _code;

private BloodGroup({int code) {
_code = code;

}

public int getCode() {
return code;

}

public static BloodGroup code(int arg) {
return values(arg];

}

3areM A MoauULMPYIO K1acc Person Tak, 4ToObl B HEM UCIONb30OBA/NICA HOBbIN
K/acc:

class Person {
public static final int O = BloodGroup.O.getCode();
public static final int A BloodGroup.A.getCode() ;
public static final int B = BloodGroup.B.getCode()
public static final int AB BloodGroup.AB.getCode () ;

!

private BloodGroup _bloodGroup;

public Person(int bloodGroup) {

_bloodGroup = BloodGroup.code (bloodGroup) ;
}

public int getBloodGroup () {
return _bloodGroup.getCode () ;
)

public void setBloodGroup (int arg) {

_bloodGroup = BloodGroup.code(arg) ;
}

Tenepsb B Kaacce rpynnbl KpOBU €CTb NPOBEPKA TUMA Ha 3Tamne BbiMOAHeHUA. [Ins
TOrO 4TOGBI MOMYYNTD peanbHYI0 BHITOAY OT BHECEHHBIX U3MEHEHMUM, A JOKEH U3Me-
HUTb N0/1b30BaTeNeN K/1acca Person, 4To6bl OHM UCMIONb30BA/IM K/IACC IPYNIbi KPOBY
BMECTO L{€/IOYMUCTeHHbIX 3HAYEHUIL.

CHauana s npuMensio pedaktoputr “IlepenmeroBanmne metona” (c. 290) k MeToRy

AOCTYyIa K rpynmne KpoBu B Knacce Person, 4TO6bl MAKCUMAIbHO NMpOsACHUTb HOBOE
MOMTOXKECHNE ne:
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class Person...
public int getBloodGroupCode () {
return bloodGroup.getCode () ;
}

3arem s 06aBIAK HOBbIA METOJ MONYYEHUs 3HAYEHUSA, KOTOPbIA UCIIONb3YeT HO-
BbINM KJj1acc:

public BloodGroup getBloodGroup() {
return bloodGroup;

}

Al Tak>ke CO3[]a10 HOBBIA KOHCTPYKTOP M METOJ YCTAHOBKM 3Hau€HUs, UCTIONb3YIO-
11{ie HOBbIN KJ/1acC:

public Person(BloodGroup bloodGroup) {
_bloodGroup = bloodGroup;
}

public void setBloodGroup (BloodGroup arg) {
_bloodGroup = arg;
}

Tenepsb s npuctynaio k pabote ¢ k1MeHTaMu Knacca Person. [naBHoe — He cre-
WKUTb U pabOTATh C KIMEHTAMM MO ORHOMY U MPOABUIaTbCA Briepes He6ONbIIMMMY LIa-
ramu. [Ipo6nema B TOM, YTO KaXK[bIi KIMEHT MOXKET MOTPe6OBATh BHECEHUA CBOUX U3-
MEHEHMM, OTIMYHbIX OT U3MEHEHWIA PYTOTO K/IMEHTA, a 3TO YCNIOXKHAET 3aavy. Jlo/mxk-
Hbl ObITb 3aMEHEHbI BCE CChIIKM Ha CTaTUYecKue nepeMeHHble. Takum obpasom, koa

Person thePerson = new Person(Person.A)
TPEBPALLAETCA B KOA,

Person thePerson = new Person(BloodGroup.2);

O6pauieHus K MeTOAly MONTYYeHUA 3HAYEHUA O/DKHDBI UCMONb3OBATb HOBBIA METOA,
TaK YTO KOA

thePerson.getBloodGroupCode ()
TpeBpalLaeTCa B
thePerson.getBloodGroup () .getCode ()
To »e caMoe OTHOCUTCA M K METOAAaM YCTaHOBKM 3HAYEHMM, TaK YTO KO/
thePerson.setBloodGroup (Person.AB)
NpeBpaLLAETCA B

thePerson.setBloodGroup (BloodGroup.AB)



3aMeHa koga Tuna noaxnaccamu (REPLACE TYPE CODE WITH SUBCLASSES)

HponenaB 3TO [/11 BCEX K/IMEHTOB K/1acca Person, 4 MOTY YAaNIUTb METOA MO/Ty4e-

HMA 3HAYEHMA, KOHCTPYKTOP, CTaTUYECKUE ONPEAE/IEHNA U METOAbl YCTAHOBKM 3HA4€E-
HUs, UCNONB3YIOWNE UE€/T0OYNCIEHHDBIE 3HAYEHU AL

class Person

Ecnu un OJWH U3 KIMEHTOB HE UCITONIb3YET YHMC/IOBOM Ko, MOXXHO TaKX€E 06 BABUTD
3aKpbITbIMM METOADbI K/1acCa IpyIilbl KpOBH, UCNonb3ymoume LICIIO‘-IMC)'ICHHbIﬁ Koxa:
class BloodGroup...

private int getCode() {

return _code;
}

private static BloodGroup code(int arg) {
return values(arg];
}

3aMeHa Kopa TUNA MOAKIACCAMU
(Replace Type Code with Subclasses)

MMeeTca HemsMeHAeMbIN KOJ TUNA, BMIUAOLLUI Ha NOBeJeHMe Kacca.
3amenume K00 muna nOOKIACCAMU.

Employee
Employee
ENGINEER: int ﬁ>
SALESMAN :int
type : int

[ |

Engineer

Salesman




FnaBa 8 OpraHusauua JaHHBIX

MotruBauns

Ecnv Kop TMNA He OKa3biBaeT BNIMAHUSA Ha NOBEMIEHNE, MOXKHO BOCIIONb30BATbCA pe-
dakTopunrom “3ameHa kopa TMna knaccom” (. 236). OnHaKO ec/u ITOT KOA TUIA BIIM-
sieT Ha MOBefieHMe, TO /yyllie BCEro OpraHM30BaTh BapMaHTHOE MOBEeHM)E C TOMOLLbIO
nonumop pusMa.

OO6bIYHO Ha TAaKYK CMUTYalMIO YKa3blBaeT Ha/MuMe YC/OBHBIX MHCTPYKUMIA TUMA
case — 3TO MOTyT ObITb nepek/oYaTenu switch uam koHCTpykumu Hanopobue if-
then-else. OHu NpoBepAOT 3HaY€HME KOAA TMIIA M B 3aBUCMMOCTHU OT pe3y/bTaTa
BBITNIO/THAIOT pa3nuyHble feicTBuA. K Takum ¢parmeHTaM Koaa crefyeT NpUMEHUTD
pedakTopuHr “3aMeHa yCIOBHOIM MHCTPYKUMY nonumMopdusmom” (c. 271). Utobbl aaH-
Hblit pedpakTOpUHT paboTa, KOJ TUMA CeAyeT 3aMEHUTb CTPYKTYPOIf Hac/IelOBaHUA C
nonuMopdHbIM noBefieHneM. B Takoit MepapXuu HacnefOBaHUA UMEETCSA Kacc ¢ Moj-
K/TacCaMM /1A KaXJOro KOja TUMa.

[TpocTeimuit cnoco6 opraHM3auuu TaKOW CTPYKTYpbl — NMpUMeEHEHUE ONUChIBA-
eMoro 3piecb pedpaktopunra. Hy>kHo B3fiTb K/1acc, MMEIOWMIA AaHHBIA KOJ, TUIIA, U CO-
3aTh MOAK/IACC 1A KaXAOTO KOHKPEeTHOrO Koaa. OHako ObIBAIOT C/1y4a, KOrja cae-
nath 310 Henb3st. OOUH U3 HUX — KOTAa KO/ TUIa U3MEHAETCA NMOC/IEe CO3AAHUA 00 bek-
Ta. Bo BTOpOM c/y4ae K/1acc ¢ KOAOM TUMNA y>Ke MMeeT MOAK/IACCh O KAKUM-TO MHBIM
ApyrMM mpuunHaM. B oboux cnyyasx cnegyer ucnonb3oBaTh pepakTopuHr “3ameHa
KOfa TUMa cocTosiHueM/cTparterneit” (c. 245).

OnucbiBaeMblit 31eCb peakTOPUHT C/TYXKUT, B NIEPBYI0 OYepeNib, B KaueCcTBe BCIO-
MOTaTeNbHOroO 3Tana, obecneynBamwILero BbiNoNHeHMe pedakTopuHra “3aMeHa yc-
NIOBHOM MHCTpYKuuu nonumopdusmom™ (c. 271). Ilo6yaurenbHoi npuumHON Ans
NpUMeHEHUs pacCMaTpPUBaeMoro 3fech pegakTopunra “3amMeHa Koja TUINa MOAK/IaC-
camMu” CTY>XXMT Hanuuue yCIOBHBIX MHCTPYKUMIA. Ecnu TakoBHIX HeT, 60n1ee npaBusib-
HbIM M MeHee KPUTHMYHbIM OyneT npuMmeHeHue pedakTopuHra “3aMeHa kopa Tuma
knaccom” (c. 236).

Eue oaHoM npuunHoit npuMeHeHus pedakTopunra “3aMeHa Kofla TMIA MOAK/AC-
camu” ABnAeTCA Hanuuue QyHKUMI, OTHOCALIMXCA TONMbKO K 06beKTaM C ONpefiesieH-
HbIMM KOaMM TUIA. BbINmonHUB faHHbIM pedaKTOPUHT, MOXHO OyAeT UCNONb30BaTh
pedaktopunru “Onyckanue Metopa” (c. 345) u “Onyckanue nona” (c. 346), 4ToOb! sic-
Hee yKa3aTb, YTO laHHbIE BO3MOXXHOCTU OTHOCATCA TO/bKO K HEKOTOPbIM CUTYaUUAM.

[IpenMyL1ecTBO pacCMaTpUBaeMOro peaKTOPMHIA B TOM, YTO OH INepeMeliaeT
3HaHue O BapMaHTHOM NOBEJleHUM U3 K/IMEHTOB Kaacca B caM Knacc. I1pu no6asnenun
HOBBbIX BAPMAHTOB MOBEJEHUA BCE, YTO HYXXHO C/leNlaTb, — 3TO N0O6ABUTb MOAKIACC.
B otcyTcTBME nonuMopduama s 6bi 6bl BbIHYXAEH MCKATb BCE YC/IOBHbIE MHCTPYKUMM
M BCe MX U3MEHSATDb. [103TOMY aHHbI pedakTOPUHT B 0COOEHHOCTYU MNO/E3eH TOrAa,
KOTJja BAPUAHTHI NOBEEHUA NOCTOAHHO U3MEHAIOTCH.



3ameHa koga Tuna nogknaccaMyu (REPLACE TYPE CODE WITH SUBCLASSES)

Texunka

Boinonuure CaMOMHKAINCYNALUIO KOAa TUNA.

=»> Ecnu k00 muna nepedaemcsi KOHCMPyKmopy, Heo6X00UMO 3aMeHUMb KOH-
cmpyxmop $abpusHbim MemMooomM.

Jlnsa xa>kaoro 3HaueHMA KOJA TMMA co3faiTe noaknacc. [lepexpoiite MeToA nmo-
Nly4eHUs 3HaYeHUsA KOAa TUIA B MOAK/IACCE TaK, YTOObI OH BO3Bpalla/ NpaBu/ib-
HO€ 3HayYeHue.

=»> 3mo 3HaueHue Hecmko npowiuéaemcs é onepamope return (Hanpumep,
return 1). Taxoe pewenue Moxem noxkasamvcs HeNPUBNEKAMENbHbIM, HO
3amo He Gonee 4em 8peMeHHAs MeEPA, NOKA He 6yYOym 3aMeEHeHbl 6Ce UHCMPYK-
Yuu case.

ITocne 3aMeHbI Ka)XXKaoro 3Ha4y¢HuA Koaa Tumna rnoakjaacCoM BbINMO/IHUTE KOMIIU-
JALUMIO U TECTUPOBAHUE.

Ynanute none koga TMna u3 cynepknacca. O6bABUTE METOABI AOCTYNA K KOAY
THTa KaK abCTpakTHbIE.

BbInmonHuTe KOMIUIALUIO U TECTUpOBAHMUE.

IIpnmep

Bocnonb3yloch CKyYHbIM ¥ HEpea/TMCTUYHBIM NIPUMEPOM C 3apIIATON C/TYXKALLero:

class Employee...

private int type;

static final int ENGINEER = 0;
static final int SALESMAN =
static final int MANAGER = 2;

|
—
~

Employee (int type) {
_type = type;
}

[TepBbiif WIar COCTOMT B NPMMEHEHUM K KOAY TuNa pedakropunra “CaMmoMHKancy-
nauua nona’ (c. 190):

int getType () {

}

return _type;

[Tockonbky KOHCTpYKkTOp Employee ucnonb3yeT KOA TMNA B Ka4eCTBe MTapaMeTpa,
A1 IOMDKEH 3aMEHUTD ero GabpuyHbIM METOLIOM:
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Employee create(int type) {
return new Employee(type);
}

private Employee (int type) {
_type = type;
}

Tenepb s Mory npucTynuThb k npeo6pasopanuio Engineer B nopgknacc. CHayana
CO3/IAI0TCA NOAK/ACC U MePeKPbIBAIOLIMIA METO A/ KOAA TUIIA:

class Engineer extends Employee {
int getType() {
return Employee.ENGINEER;
}

MHe Takxe HYXXHO U3MeHUTb HabpUUHbII METOJ TaK, YTOObI OH CO3/1aBaJl COOTBET-
CTBYIOLUMIT OOBEKT:

class Employee
static Employee create(int type) {
if (type == ENGINEER) return new Engineer();
else return new Employee(type);

}

3areM A npofio/mkap paboTaTh C KOXAbIM KOJOM 110 OYepeam A0 Tex 1op, NoKa Bce
KOfibl TUNA He OYAYT 3aMeHeHbl nogknaccamu. ITocne aToro st Mory u36aBuThcs OT oA
Kopa Tuna B Employee u caenatb getType abcTpakTHbIM MeTogoM. Tenepb dabpuy-
HbIt METOM MMeEET CIEeAYIOIMIA BULL:

abstract int getType();

static Employee create(int type) {
switch (type) |

case ENGINEER:
return new Engineer();

case SALESMAN:
return new Salesman();

case MANAGER:
return new Manager();

default:
throw new IllegalArgumentException

"HeBepHoe 3HaueHme koma Tumna");

KoHeuyHo, MHe 04eHb XOTeNoCh 6bl y6paTh 3Ty MHCTPYKLMIO SWitch, HO OHa TONb-
KO OfiHa M MCIIONb3yeTCA TONbKO MPU CO3AaHNU O6beKTa.



3aMeHa Kola TUTa COCTOﬂHMeM/CTpaTeFMCﬁ...

Camo co60it pasyMeeTcs, 4TO NOC/e CO3[JaHMA TIOAK/IACCOB HY>KHO BBIIONTHUTD pe-
dakropunru “Onyckanue Metopa” (c. 345) u “Onyckanune nona” (c. 346) ana Beex Me-
TO/OB M NONEN, KOTOPblE UMEIOT OTHOLLEHUE TOBKO K KOHKPETHBIM TUIIAM CITY>KaLUMX.

3aMeHa KoJa TUIIA COCTOAHUEM/CTpaTeruen
(Replace Type Code with State/Strategy)
UmMeetca KoJ Tunmna, BIMAIOLIMI Ha MOBEAECHUE K/acca, HO NpUMEHUTD CO3aHUE

MOAK/IaCCOB HEBO3MOXHO.
3amenume k00 muna 06veKMoOM COCMOAHUSA.

1
Employee Employee Type
Employee

ENGINEER : int —\>

SALESMAN :int 7

type :int [ |

Engineer Salesman

MortuBanua

3toT pedakTOpuHT MOXOX Ha pedakTopuHr “3aMeHa Koja TMUMa MOAKAACCAMU™
(c. 241), Ho MOXeET ObITb MPMMEHEH TOT/Ia, KOT/IA KOJ| TUIIA U3MEHAETCA BO BpeMs XKU3-
HU OOBEKTA M/IM €C/TU CO3[IAHMIO NIOAK/IACCOB MEILAIOT MHble NPUYMHDL. B HeMm npume-
HAETCA MPOEKTHBIN WAa6NOH COCTOAHUA UM cTpaTerun [9).

CocTosiHMe U CTpaTerns OYeHb MOXOXKM MeX Ay co6oi, Tak yTO pedakTOpUHT B 060-
UX cny4asax 6yfeT OfiMHAaKOB. BbibepuTe TOT NPOEKTHBIN 1WA6/OH, KOTOPBIN TyYlie NoA-
XOIUT B AaHHOM KOHKPETHOW cUTyauuu. Ecnu Bbl MbiTaeTech ynpoCTUTb OTAE/NbHBINA
aITOPUTM C NOMOILBI0 pedakTOpUHTa “3aMeHa YCIOBHOM MHCTPYKUMM NONUuMOpdus-
MoM” (c. 271), To ny4wmM BbI6OpOM OynieT ucronb3oBaHue cTpateruu. Ecnu »xe Bbl Ha-
MepeHBI 11epeMeCTUTD JaHHble, cneuuduyeckme /1 COCTOAHUA, U NpeAcTaBnseTe cebe
00beKT KaK U3MeHAIOIINII COCTOAHME, UCTIONb3YHTE MPOEKTHDINA WABIOH COCTOAHMA.

Texnuka

@ BbinonHuUTE CAMOMHKAICYIALMIO KOAIa TUA.

® CospaiiTe HOBBIV K/1acC U JjaifiTe eMy MMsA B COOTBETCTBUM C MpefHa3HaYeHUeM
Kofa Tumna. 9To U eCTb 00bEKT COCTOAHUA.
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Ho6aBbTe nogknacchl K 06bEKTY COCTOAHMA, 110 OHOMY JU1A KaXK/IOro Kojia TUIa.
=> [Ipouie dob6asump 6ce nOOKNACCHI OOHOBPEMEHHO, HEM MO OOHOMY.

Co3spaiite B 06'beKTe COCTOAHUA aOCTPaKTHBII 3aNpoOC A1 BO3BpaTa KOJa TUIIa.
Co3spaiTe nepekpbiBaloL(ie 3aMPOChI /1A KaXKJOro NoAKIacca 06bekTa cocTos-
HMA, BO3BPALLAOLIME KOPPEKTHBIA KOJ TUIIA.

BeinonHure KOMIMU/IALUIO.
Coanafne B CTapOM KJ/1acCe noje Ay HOBOro 06 beKTa COCTOAHMUA.

Hacrtpoitre 3anpoc kofa TMa B MCXOQHOM KJ1acce TaK, YTOObI OH JlefierupoBancs
00BEKTY COCTOSTHUSA.

HaCTPOﬁTC M€E€TOAbl YCTAHOBKMU 3HAY€HUA KOAa TUIA B UCXOJAHOM KJilacCe€ TakK,
4TOOBI OHM NpUCBANUBAIM IK3EMIUIAP COOTBETCTBYIOLUCTO MOAKIACCA obbekTa
COCTOAHUA.

Beinonuure KOMITUNIALMIO U TECTUPOBAHUE.

IIpnMmep

51 cHoBa 06palalch K YTOMUTENIBHOMY M 6€CCMBICTIEHHOMY MpUMEPY 3apIiaThl
Cny>Xalux:

class Employee {

private int type;

static final int ENGINEER = 0;
static final int SALESMAN = 1;
static final int MANAGER = 2;

Employee (int type) {

}

_type = type;

Bot NpUMEP yC/IOBHOTO NMOBEACHNA, KOTOPOE MOXET UCIIO/Ib3OBATDb 3TU KOADIL:

int payAmount () {
switch ( type) {

case ENGINEER:
return _monthlySalary;
case SALESMAN:
return monthlySalary + _commission;
case MANAGER:
return _monthlySalary + _bonus;
default:
throw new RuntimeException("HeBepHeBt kOO chyxauwero");



3aMeHa KOJia TMIa COCTOAHMEM/CTpaTernen...

[IpeanonaraeTcs, YTo 3TO 3aMeyaTeNbHas, IPOrpecCUBHAA KOMIIAHUSA, [O3BO/AK-
11as MeHeKepaM BbIpacTaTh O MHXXeHepoB. [103TOMY koA THMa MOXET M3MEHATHCA,
1 PUMEHATD MOAKAACCH s He Mory. Moif mepBblit LIar, KAk 06bIYHO, COCTOUT B CaMO-
MHKANCyNAUUM KOfla TUMa:

Employee (int type) {
setType (type);
}

int getType() {
return _type;

}

void setTypel(int arg) {
_type = arg;
}

int payAmount {) {
switch (getType()) |

case ENGINEER:
return monthlySalary;

case SALESMAN:
return monthlySalary + _commission;

case MANAGER:
return monthlySalary + bonus;

default:
throw new RuntimeException ("HeBepHblt KOI ciyxawero");

Tenepsp 51 06baABNA KNacc cocToAHUA. S 06bABNAI aBCTPaKTHBINA K1acC U Npeao-
CTaB/IAK aOCTPAKTHBIN METO/ BO3BPaTa KOJA TUMA:

abstract class EmployeeType {
abstract int getTypeCode();
}

IIanee A CO3aK NOAK/IACChI:

class Engineer extends EmployeeType (

int getTypeCode () {
return Employee.ENGINEER;
}
}

class Manager extends EmployeeType {

int getTypeCode () {
return Employee.MANAGER;
}
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}

class Salesman extends EmployeeType {

int getTypeCode() {
return Employee.SALESMAN;
}

A KOMINIUW/INUDPYIO TO, YTO NMONYYUT0Ch, U BCE€ CA€/IAHHOE TaK TPUBUAJ/IbHO, YTO BCE
JIETKO U NpaBU/IbHO KOMITM/INPYETCA. Tenepb A (i)aKTM‘leCKM MOAK/IIYAI0 ITOAKMACCHI K
Employee, U3MEHAA METOJAbI ROCTYIIA K KOAY TUMA:

class Employee...
private EmployeeType _type;

int getType() {
return type.getTypeCode () ;
}

void setType(int arg) {
switch (arg) {

case ENGINEER:
_type = new Engineer();
break;

case SALESMAN:
_type = new Salesman(});
break;

case MANAGER:
_type = new Manager();
break;

default:
throw new IllegalArgumentException (

"HeBepHrlt kOO Chayxawero");

}

ITO 03HAYAEeT, YTO Y MeHsI MOMY4UNach KOHCTpyKUmMa switch. [locne saBepiuenns
pedakTOpuHra OHa OKaXeTCsl efMHCTBEHHON B Kofe M OyfleT BBINONHATBCA TONbKO
Npu M3MeHEHMM TUTIA. Sl MOTY TaK>Ke BOCTIONb30BAThCA PepaKTOPUMHIOM “3aMeHa KOH-
cTpykTopa ¢abpuuHbIM MeTogoM” (c. 321), 4To6bl co3faTh PpabpuyuHble METOAbI 1S
pasHbIX cyyaeB. 51 Mory yfanuTh Bce NpoyMe MHCTPYKLMM Case ¢ noMouibio pedak-
TOpMHTA “3aMeHa YCTIOBHOM MHCTPYKLMM nonumopdusmom” (c. 271).

MHe HpaBUTCS 3aBeplLIaTh ONMCAHHBIA B 3TOM pasfene pedaKTOPUHI mepemelle-
HUEM B HOBbI K/1acc BCeit MHpopMaLmm o Kofax TMNoB 1 nopknaccax. CHayana s Ko-
NUPYIO ONpeaeNneHUsi KOROB TUIIOB B TUM C/yXalllero, cosfato GpabpuyHblil MeTon Ans
TMIIOB C/TYXXAILMX M HaCTPauBaIO METOJl YCTAHOBKM 3HAUEHUA [I/IA C/TY KALLEro:



3aMeHa KoJja TUNA COCTOSHMEM/CTpaTeruei...

class Employee...
void setType (int arg) {
_type = EmployeeType.newType{arqg);

}

class EmployeeType...
static EmployeeType newType(int code) {
switch (code) {
case ENGINEER:
return new Engineer();
case SALESMAN:
return new Salesman();
case MANAGER:
return new Manager();
default:
throw new IllegalArgumentException(
"HeBepHEIM KOI CJyxawero");

}

)
static final int ENGINEER = 0;
1

static final int SALESMAN
static final int MANAGER = 2;

’

Tenepb A YRANAIO ONIpeReIeHNA KOQOB TUIIA U3 Employee U 3aMEHAK UX CCbhIZIKaAMU

Ha TUI CJTYKallero:

class Employee...
int payAmount () {
switch (getType()) {
case EmployeeType.ENGINEER:
return monthlySalary;
case EmployeeType.SALESMAN:
return monthlySalary + _commission;
case EmployeeType.MANAGER:
return monthlySalary + _bonus;
default:
throw new RuntimeException (
"HeBepHEDN KOO Ciyxamero");

)

Ceityac s FOTOB NIPUMEHUTDb K payAmount pedakTopuhr “3aMeHa yCOBHOM! MH-

cTpykuuu nonumopduamom” (c. 271).



['naBa 8 Opranusaums faHHBIX

3ameHna noaknacca nonamu (Replace Subclass with Fields)

VIMeroTcA NOAKNACCH, Pas3NMYAIOIMecs TONbKO MeTOaMM, BO3BPAILAOLMMY KOH -
CTaHTHbIE JAHHbIE.
3amenume MemoOvt nonAMU 6 Cynepxaacce u yoanume noOKnACCyL.

Person
getCode()
$ Person
I | #> code
Male Female getCodel
getCode()

|-

getCode() 9Q
i
|
|
I
|

return'M’ [ﬁ return'F’ ]ﬁ

Motusanus

Uensb co3nanus noaknaccoB — no6asneHmne HOBbIX GPyHKLMI MM M3MEHEHME NoBe-
nenus. OgHoit 13 GoOpM BapMAHTHOTO MOBEAEHUA ABNAETCA KOHCTAHTHBIM MeTOR [6].
KOHCTaHTHBI1 MeTO[, — 3TO METOJ, KOTOPBIA BO3BPALIAET JKECTKO 3aKOAMPOBAHHOE
3HayeHMe. OH MOXeT OBITh NMO/e3€H B OAK/IACCAX, BO3BPALLAIOLINX Pa3/IMuHble 3Haye-
HMA B METOAAX JOCTYIA K 3HaYeHMIO. Bbl onpefensieTe METOR OCTYMNA B CynepKiacce 1
peanunsyeTe €ro ¢ NOMOLIbIO pa3/IMYHbIX 3HaYeHU B MOJIK/IACCaX.

XOTA KOHCTAHTHbIE METORBI MOIE3HBI, MOAKNACC, COCTOALMM TONBKO U3 HUX, [e/la-
€T HeOCTAaTOYHO I ONPaBJlaHMUA CBOErO CyLecTBOBaHMA. Takyue MOAKIACCH MOXKHO
TMIO/THOCTBIO YAANATh, A06aBNAA NoNs B cynepknacce. Takum obpasom ybupaercs no-
MO/THUTENIbHAA CTOXKHOCTD, CBA3aHHASA C MOAKIACCAMMU.

TexHuUKa

B JIpuMenute x nopxaaccaMm peakTopuHr “3aMeHa KOHCTpyKTopa GabpuuHbIM
Mertogom” (c. 321).

B Ecnu HexOTOpbIi KO 06palaeTcs K MOAK/IACCaM, 3aMEHUTE ero obpalleH1eM K
cymnepkaaccy.



3amena noaknacca nonsamu (REPLACE SUBCLASS WITH FIELDS)

® s KaXJOro KOHCTAaHTHOrO MeToAa OOBABMUTE B CYNEPK/IACCe COOTBETCTBYIO-
uiee none final.

B O6bABMTe 3alUMIIEHHbIA KOHCTPYKTOpP CYNEpKNacca, MHUMLMANU3UPYIOLIMHA
nons.

B [lo6aBbTe MM MOAUPULMPYATE KOHCTPYKTOPbI NOAKNACCOB TaK, YTOObI OHY BbI-
3bIBa/IM HOBbIJ KOHCTPYKTOP CymnepK/iacca.

B BpnonHuTe KOMIOUIALMIO U TeCTUpOBaHUE.

B PeanusyiiTe KaXKplit KOHCTAHTHBIN METOJ B CyNepK/acce TaKUM 06pasoMm, YTo-
6b1 OH BO3BpaLlan Nosue, U yganuTe MeTOA U3 MOJK/ACca.

B Tlocne KaXX0ro Takoro ygajieHus BBIMONTHANTE KOMIIMAALMIO U TECTUpOBAHMUE.

B Jlocne ynaneHus BCeX MeTOJIOB NOAK/IACCOB MpuMeHUTe pedakTopuur “Berpa-
uBaHue MeTofia” (c. 139), uTo6bI BCTPOMTH KOHCTPYKTOP B (abpuyHbIi MeTOR
cynepknacca.

B BbINOMHUTE KOMIM/IALMIO M TECTUPOBaHMeE.

B Yjganure nogknacc.

@ BbinonHuTe KOMOUALMIO M TECTUPOBAHME.

B [loBTOpAiiTe BCTpPauBaHUe KOHCTPYKTOpa M yAa/NeHue MOAKAACCOB IO TeX Mmop,
noKa He yJlalluTe UX BCe.

IIpnmep

Haqﬂy C K/1acca Person u nojK/naccos, OpUMEHTUPOBAHHDbIX Ha MO

abstract class Person {

abstract boolean isMale();
abstract char getCode();

class Male extends Person {
boolean isMale() {
return true;
}
char getCode ()} {
return 'M';

}

class Female extends Person {
boolean isMale() {
return false;
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char getCode () {
return 'F';
}
}

EQuHCTBEHHOE pa3nuyue MeXAy MOAKIACCaMM 3/leCh B TOM, YTO B HUX MMEIOTCA
peanu3aummu abCTPaKTHOTO METOMA, BO3BPALIAKOILME )KECTKO “NPOIUUTbIE” KOHCTAHTBI.
A ynanio 3TM “neHuBble” nMoakaaccsl [6].

CHayana s Io/keH NpUMEHUTb pedaKTOPUHT “3aMeHa KOHCTpyKTopa GabpuyHbIM
Metogom” (c. 321). B jaHHOM criyuae MHe Hy>keH GabpUyHBI METOJ U1 KaXKAOTO NOj-
Knacca:

class Person...
static Person createMale() {
return new Male();
}
static Person createFemale() {
return new Female();

}

3areM s1 3aMeHI0 BbI3OBbI BMUaa

Person kent new Male();

TaKUMU:

Person kent Person.createMale();

[Tocne TOro Kak st 3aMeHIO BCe 3TU BbI30BbI, B KOJI€ HE JOMDKHO OCTaTbCA o6paLieHmit
K ofKnaccaM. ITO MOXCHO MPOBEPUTH C IOMOLIbIO TEKCTOBOrO NOMCKa, a Clie/laB K/1acc
3aKPbITHIM, MOXKHO YO€IUTbCA, YTO K HUM HeT o6pallieH it U3BHE MaKeTa.

Tenepb 51 06BABNAIO NONA A1 KAKAOTO KOHCTAHTHOTO METOZA B CyNepkacce:

class Person...
private final boolean _isMale;
private final char _code;

[anee s o6aB/AsA0 B CyNepK/Iacc 3alliMLleHHbI KOHCTPYKTOP:

class Person...
protected Person(boolean isMale, char code) {
_isMale = isMale;
_code = code;



3aMena nogknacca nonsamu (REPLACE SUBCLASS WITH FIELDS)

3areM s ﬂOéaBHﬂlO KOHCTPYKTOPbDI, BbI3bIBAKLLUE 3TOT HOBBI KOHCTPYKTOPp:

class Male...
Male () {
super (true, 'M');

class Female...
Female () {
super (false, 'F');

}

Tenepb MOX>XHO BbITNTO/IHUTb KOMITU/TALUIO U TECTUPDOBAHUE. [Tons CO3MaTCA U UHU-
LUATU3UPYIOTCA, HO ITOKA YTO HE UCMONb3YOTCA. Tenepb A BBOXXY B UTPY ITONA, pa3Me-
LjadA B cynepkaacce MeTOAbl IOCTYIAa K HUM U yaanAsa MeTo[bl ITOAK/IACCOB:

class Person...
boclean isMale() {
return _isMale;

}

class Male...
booteamr—isMatet——+
returnm—troes
_)_

39TO MOXHO [e/1aTh 3TO MO OAHOMY IOMIO0 M MOAK/IACCY 3a Pas; eCu Bbl YYBCTBYeTe
YBepEHHOCTD B ce6e, MOXKeTe CAIe/IaTh 3TO CO BCEMU MO/IAMU Cpasy.

B KOHeYHOM UTOTe BCe MOAK/MIACCH OKA3bIBAKOTCA MYCTHIMM, TO3TOMY 5 yOUpaio Mo-
puduKaTop abstract ¢ knacca Person u ¢ noMouibio pegaktopunra “Bcrpansanne
MeTofa” (c. 139) BcTpauBai KOHCTPYKTOp IMOAK/IACCA B CYMePK/Iacc:

class Person
static Person createMale() {
return new Person(true, 'M');

}

[Tocne koMnUAALMM U TECTUPOBAaHUA KNacc Male ynanserca. Ta xe npouenypa Bbi-
NO/IHAETCA U Ans Knacca Female.
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Ynpouienne yCIoBHbBIX
BbIpa>KeH UM

Jlormka ycioBHOrO BbIMIOTHEHUA UMeET TEHAEHLMIO CTAHOBUTBCA CO BPEMEHEM BCe
6o/1ee C/I0XKHOM U 3aNyTaHHO, TO3TOMY Lie/bIi PAA peaKTOPUHTOB HAaNpaB/leH Ha TO,
4TO6bI e ynpocTUTh. OCHOBHBIM peaKTOPUHIOM IPU 3TOM ABAAETCA pedaKkTOpUHT
“JlexOMMO3MLIMA YCTIOBHOTO orepaTtopa’ (C. 256), mpefHa3HaYeHHbIA A/A Pa3NoXKeHUA
YC/IOBHOVM MHCTPYKLIMM Ha YacTu. Ero sHaueHMe 3aK/m0uaeTcst B TOM, YTO /IOTMKA Nepe-
K/TIOUEHUA OTAENAETCA OT JieTaneil MpOUCXOAALLETO.

[Tpoune pedakTOpuHIM B 3TON I/TaBe OTHOCATCA K APYTUM BaXKHbIM clyyasM. Pe-
daxtopunr “KoHconmpauus ycnoBHoro Bbipaxkenus’ (c. 258) mpuMeHsiiTe Toraa,
KOT/]a MUMEEeTCA HECKO/bKO MPOBEPOK M BCE OHM BBIMOTHAIOT OJJHU U T€ e AeHCTBUA.
Pedakropunr “Konconnpauus ay6nupyrommxcs ycnoBHbeix ¢pparmeHtos” (c. 260) no-
3BOJIAET YAAIUTb fy6IMpOBaHUE B KOJIe YCTIOBHOM MHCTPYKLIMU.

I1pu pabore ¢ koaOM, pa3pabOTaHHBIM C TPUMEHEHUEM NIPUHLIMIA “eAMHCTBEHHOM
TOYKM BBIXOAA', YaCTO OOHAPY>KMBAIOTCA YNpapnsouue ¢paaru, KOTopble NO3BOAIOT
YCITOBHO JIOTMKeE /1efiCTBOBATb COITIACHO 3TOMY NPUHLMUMNY. 3A€Ch A PUMEHAI0 pedak-
TOpMHT “3aMeHa BlI0)KeHHBIX YCTOBHBIX OMIEPaTOPOB IPaHUYHBIM onepaTopom” (c. 267)
VIS MPOsAICHEHUA YaCTHBIX C/Ty4YaeB YCTOBHBIX MHCTPYKLMIL M peaKTOPUHT “YianeHue
ynpasnswouero ¢nara” (c. 262) ans u3baBleHUsa OT 3aMyTbIBAIOLMX YNPABIAIOLIMX
¢naros.

B 06beKkTHO-OpMEHTUPOBAHHBIX MPOrPaMMax KOMUYECTBO YC/IOBHBIX MHCTPYKLIMMA
06bIYHO MeHbllle, YeM B MPOLEAYPHBIX, IOTOMY YTO 3HAYUTE/IbLHYIO YaCTh YCTTOBHOTO
noeefeHus 6epet Ha cebs nonumopdusm. Illonumopdusm obnanaer TeM npeumyuec-
TBOM, YTO BbI3bIBAIOILEMY KOy He TpebyeTcs 3HaTh 06 YC/TOBHOM MOBEJIEHUM, a MOTO-
My obneryaerca pacLuMpeHue ycnoBuit. B pesynbrate B 06beKTHO-OpMEHTUPOBAHHbIX
MpOrpaMMax peKo BCTPEYAITCA KOHCTPYKUMM switch. Ecnu e TakoBble Bce xe
MMEIOTCH, OHM AB/IAIOTCA [MABHBIMM KaHAMAATaMK /A BBIMONHEHUA pedakTopuHra
“3aMeHa ycOBHOM MHCTpYKLMK nonumopdusmom” (c. 271).

OnHMM 13 Hanbonee MoNE3HBIX, XOTA U MEHEE OUEBU/IHDIX, TPUMEHEHUI MOTUMOP-
¢usma aBnserca pedakTopuHr “Beenenue HyneBoro o6vekta” (c. 276), MO3BONAIOLIMIL
136aBUTbCA OT MPOBEPOK Ha HY/eBOE 3HAYEHMUE.
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JleKOMIO3UILINA YCIOBHOTO ONepaTopa
(Decompose Conditional)

MMeeTca cnoxHas ycnoBHas Lenoyka npoeepok (1 f-then-else).
Bovidenume memodvt us ycnosus u wvacmeti thenu else.

if (date.before (SUMMER START) || date.after (SUMMER END))
charge = quantity * winterRate + winterServiceCharge;
else
charge = quantity * _summerRate;

[}

vV

if (notSummer (date))
charge = winterCharge (quantity);
else charge = summerCharge(quantity);

MoTuBauusa

3ayacTy0 CNOXXHOCTb MPOrpaMMbl 0OYC/IOB/IEHa CNIOXKHOCTBIO YCTIOBHOM TIOTUKM.
IIpu HanucaHuM Kopa Wi NPOBEPKU YCNIOBUIA U BbINO/THEHUA B 3aBUCUMOCTH OT pe-
3ynbTaTa NPOBEPKM Pa3HbIX AEHCTBUIA Mbl OBICTPO MPUXOAUM K CO3/JaHMUIO AOBONBHO
WIMHHOTO MeTOfla. YKe caMa no cebe ANMHa MeTOAa 3aTPYAHAET €ro YTeHUe, HO eCu
B HEM €CTb C/IO)KHbIe YCTIOBHbIE BbIpa)XeHUsA, TPYAHOCTEN CTAHOBUTCA ellje 6onblie.
O6b14HO npobneMa cBA3aHa C TeM, YTO KOA (KaK B IIPOBEPKaX YCNIOBMIf, TaK U B J€ii-
CTBUAX), FOBOPA O TOM, YTO MPOUCXOAMUT, 1€TKO MACKUPYET NMPUUMHY, 110 KOTOPOM 3TO
MPOUCXOAUT.

Kak u B nto60M 60nbLIoM 610Ke KOAa, CBOM HaMEPEHMA MOXXHO cAenath 6onee no-
HATHBIMU, €CTIU BHIMONMHUTD JIEKOMIO3ULMIO KOAa M 3aMEHUTDb €ro parMeHTbl BbI30O-
BaMM METOZIOB, MMEHA KOTOPbIX PacKpbIBalOT UX Ha3HayeHMue. [114 Kofa ¢ yC/IOBHbIMMU
onepatopamu Bbiroaa 6yaet elue 6onbluei, €CU NPOAENATh 3TO KaK A/1A YCIOBUA, TaK
1 1 BceX BeTBeN. TaKMM CIOCOOOM MO>KHO ACHO BBIAE/TMTD YCTIOBUE U YETKO yKa3aTb,
YTO NIEXXUT B OCHOBE BeTBAEeHUA. KpoMe TOro, moguyepkMBaloOTCA MPUYMHBI OpraHu3a-
1M1 BETB/IEHUA.

Texuunka

B Briienute ycnoBue B CO6CTBEHHBIN METO,.

® Bhbigenurte yactv thenunelses COOCTBEHHDIE METOAbI.



HJexoMmnosuumnsa ycaoHoro oneparopa (DECOMPOSE CONDITIONAL)

CTanKuBasCh C BIOXXEHHOM! YCTIOBHOM MHCTPYKLMEN, A CHa4aa 06bIYHO CMOTPIO, He
CTOMT /11 BBIMONHUTb pedaKTOPUHT “3aMeHa BNOXKEHHBIX YC/IOBHBIX OMEpaTOpOB Ipa-
HUYHBIM ornepaTopoM” (c. 267). Ecnu B HeM HeT 0cO60T0 CMBICTA, 5 BLITIOTHAIO IEKOM-
MO3ULMI0 KOKAOM YCTOBHON MHCTPYKLIMK.

IIpumep

[Ipennonoxmm, 4To HaM TpebyeTcs BBIYMCIUTD M/IATY 32 KaKy0-TO YCIYTY, AN KO-
TOPOJ €CTb OTAE/TbHO 3UMHMI U JIETHUIA Tapu(bI:

if (date.before(SUMMER START) || date.after (SUMMER END))
charge = quantity * winterRate + winterServiceCharge;
else charge = quantity * summerRate;

51 BbIRENAIO YCNIOBME M KaX/1YI0 BETBDb CIEAYIOIIUM 0Opa3oMm:

if (notSummer (date))
charge = winterCharge (quantity);
else charge = summerCharge(quantity);

private boolean notSummer (Date date) {
return date.before (SUMMER START) || date.after (SUMMER END);
}

private double summerCharge (int quantity) {
return quantity * _summerRate;

}

private double winterCharge(int quantity) {
return quantity * winterRate + winterServiceCharge;

}

3mechb 1At ACHOCTM MOKA3aH KOHEYHbIN pe3ynbTaT Bcero peakTOpuHra B 1I€IOM.
OpHako Ha MpaKTUKe A NPOBOXY KaX/10€ BblfieNIeH e 0 OTAENMbHOCTY, BHITTOMHASA MOC-
/1€ Hero KOMIU/IALMIO U TECTUPOBaHMUE.

MHorue nporpaMMUCTBI B TAKMX CUTYaLIMAX He BBIJENAIOT 4acTH, popmupyio-
Iue ycnoeue. YCIOBUA 3a4aCTYIO KaXYTCA OY€Hb KOPOTKMMU U He CTOALIMMMU Ta-
Koro Tpyaa. Ho HecMOTps Ha KpaTKOCTb yC/IOBUsA, HEPEAKO CYlleCTBYeT 6ONbIoi
paspbIB MEXJY CMBICIOM KOfa M ero TenoM. Jlaxke B JaHHOM MajleHbKOM NpUMe-
pe npu yteHuu notSummer (date) A nonyyaw 6onee NOHATHYW MHPOpMaLHMIO O
NpOUCXOAALLEM, YEM U3 UCXOAHOrO Kopa. Ilpu YTeHUM OpUTrMHANIBHOTO UCXOAHOTO
TEKCTa MPUXOAMUTCA pa3bMPpaTbCA B TOM, YTO Ke [ie/laeT TOT MM MHON (parMeHT
xofa. B naHHOM cnyyae 3TO cielaTb HETPYAHO, HO JaXke 3[eCb BbIe/IEHHbIA METOJ
6onee NOXoXX Ha KOMMEHTapMit.
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KoHconmpauus ycmoBHOTO BbIpakeHU A
(Consolidate Conditional Expression)

VMeeTcA pAf NpOBepPOK YCIOBUM, AAIOLIMX OAMHAKOBBIA Pe3y/bTar.
Obvedunume ux 8 00HO YCI08HOE BbipAKEHUe U BblOENUNE €20.

double disabilityAmount () {
if (_seniority < 2) return 0;
if ( monthsDisabled > 12) return 0;
if ( isPartTime) return 0;
// BeMUCIIEHME OMJIATH OOJIbHUYHOTO

double disabilityAmount () {
if (isNotEligableForDisability()) return 0;
// BeMMCIIEHME OI1aThl OOJIb HUYHOTO

MoTnBauns

MHorna BcTpevaeTcs ps NpoBepOK YCTOBUI, B KOTOPOM BCe MPOBEPKU Pa3TUYHBI,
HO pe3yNbTUpYIOllee [eICTBUE OKa3bIBAETCA ONHUM M TeM Xe. BcTpeTuBILMCH ¢ TakuM
NoBeJeHMEM, CTeyeT ¢ MOMOLIbI0 Torudeckux onepauuit “U” n “UNIN” o6beaMHUTD
NIPOBEpPKU B OIHY, BO3BPALIAOLLYI0 EJMHCTBEHHBIN Pe3y/NbTaT.

O6bennHeHmne yCIOBHOTO KOAa BaXKHO 1O IBYM NpuunHaM. [IpoBepka cTaHOBUTCA
60nee MOHATHOM, MOKa3bIBas, YTO Ha CAMOM Jie/ie BLITIOTHAETCS TONbKO OJHA MpOBep-
Ka, B KOTOPOH TIOTMYECK! COeIMHAIOTCA pe3ynbTaThl Apyrux nposepok. ITocnenosa-
TENILHOCTb MPOBEPOK MPUBOAMUT K TOMY >K€ Pe3y/IbTaTy, HO BHIIIAAUT KaK PAM OTAEb-
HBIX TIPOBEPOK, KOTOpbIE C/IYYaitHo cobpanuch BMecTe. Bropoe ocHoBaHuWe Ans npo-
BefleHMs pepaKTOPUHTA 3aK/TI0YAETCA B TOM, YTO OH 3a4acTYI0 MOAFOTAB/IMBAET [OYBY
ans pedaktopunra “VMssneyenue Metopa” (c. 132). MspneyeHue ycnoBus — OAHO U3
Haubosee NONe3HBIX 1A MPOACHEHUs Kofa AeicTBuit. OHO 3aMeHseT BBIMONHAEMbIE
MHCTPYKLMM ONMCAHMEM NPUYMHBI, IO KOTOPOIt OHY BBINONHAIOTCA.

O60cHOBaHMe KOHCOMMAALIMY YCTIOBHBIX BbIPa>keHM i OJHOBPEMEHHO yKa3blBaeT
MPUYMHBI, 10 KOTOPHIM €€ He C/lefyeT BbINOMHATb. Ecniu BBl cumMTaeTe, 4To mpo-
BepKU [JeACTBUTENLHO HE3aBMCMMBI M He JO/DKHbI pacCMaTpPUBATbCA KakK eiMHas
NpoBepKa, He BHINONHANTE 3TOT pedaKTOPUHT. MIMewwmniAcsa Ko yxKe pacKkpbiBaeT
Balll 3aMbICel.



Kosconnaaums ycnosHoro BeipaskeHns (CONSOLIDATE CONDITIONAL EXPRESSION)

Texnuka

® Y6ennrech, 4TO YC/IOBHBIE BBIPaXKEHUA He COAEpXaT NOOOYHBIX JEACTBUI.

=> Ecnu no6ounvie deiicmeus ecmb, 8bl He CMOXceme 8biNOIHUMb 0aHHbILL pepax-
mopuHe.

® 3aMeHMTE MOCNEN0OBATENBHOCTD )’CHOBMﬁ O HUM YyC/IOBUEM C MMOMOLIDbIO JIOrUYeE-
CKUX ON€paTopoOB.

® Bbinonuure KOMITUIALINIO U TECTUPOBAHUE.

® PaccMOTpUTE BO3MOXKHOCTb MPUMEHEHUA K YCNOBUIO pedpakTopunra “Ussneye-
Hue Metoga” (c. 132).

IIpumep: normueckoe “UTN”

WUmeerca cnepyrowmit Kop:

double disabilityAmount () {
if ( _seniority < 2) return 0;
if ( monthsDisabled > 12) return 0;
if (_isPartTime) return 0;

// BbMMCIIEHMe onaThl O0JIbHUYHOTO

Mbl BUAMM pAj, YCIOBHBIX MHCTPYKUMHMA, IPUBOAALLMX K OAHOMY U TOMY Xe pe3y/b-
tary. [IpoBepku f/1s Takoro Kojia 3KBUBa/IEHTHbI BbIPa)KEHUIO C UCTI0/Ib30BAHUEM Olle-
paropa UJIN:

double disabilityAmount () {

if ((_seniority < 2) || (_monthsDisabled > 12) |} (_isPartTime))
return 0;
// BelMCIeHMe omylaThl BOOJNILHUYHODO

Tenepb s BUXY, uTO, NpuMeHuB pedakTopunr “Vspneuenne meropa” (c. 132),
A MOTY COOGLIMTD O TOM, YTO UMEHHO NPOBEPAET YCIOBHAA MHCTPYKUMA (HETPYAOCNO-
COOHOCTb He OIUIaYMBAETCA):

double disabilityAmount () {
if (isNotEligibleForDisability()) return 0;

// BrMUCNEHMe onyaTel 0O0JIb HUYHOTO

}
boolean isNotEligibleForDisability() {
return ((_seniority < 2) ||
(_ monthsDisabled > 12) ||
(_isPartTime));
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IIpumep: normyeckoe Y

[Tpeabigymmit npuMep aeMoHcTpupoBan npumMerenme UJIV, Ho TO ke caMoe MOX-
HO aenatb M B cnyyae W. [lyctb cuTyanumsa uMeer cnepyommii BUa:

if (onVacation())
if (lengthOfService() > 10)
return 1;
return 0.5;

3toT KOJ HY’>KHO 3aME€HUTD CNIENYIOLIUM:

if (onVacation() && lengthOfService() > 10)
return 1;

else
return 0.5;

3ayacTy B pe3ynbraTe NMpeobpasoBaHMil NOMy4YaeTcss KOMOMHMPOBAHHOE BbIpa-
XeHue, cogepxautee oneparopel Y, MIJIM u HE. B takux cnydyasax ycnoBus 6biBaroT
BeCbMa 3alTyTaHHbIMU, TaK YTO A CTapaloCh YNPOCTUThb MX C MOMOIIbIO pedakTOpMUHTa
“Ussneuenne metona” (c. 132).

Ecnn paccmaTpuBaeMas npouenypa TONbKO NPOBePAET YCIOBUE M BO3BPAILAET 3Ha-
YeHMe, €€ MOXXHO NPEBPAaTUTh B OIHO BbIpa)KeHMe return ¢ NOMOLLbK TePHAPHOTO
oneparopa, Tak 4TO
if (onVacation{() && lengthOfService() > 10)

return 1;

else
return 0.5;

npeBpallaeTcs B

return (onVacation() && lengthOfService() > 10) 2?2 1 : 0.5;

Konconupanus pyénmpyommuxcs ycroBHbix ¢parMeHTOB
(Consolidate Duplicate Conditional Fragments)

OnuH M TOT >Ke pparMeHT KoJa NPUCYTCTBYET BO BCEX BETBSX YC/IOBHOTO BbIpaXce-
HUA.
Boinecume ezo 3a npedenvt svtpaxcerus.

if (isSpecialDeal()) {
total = price * 0.95;
send ()



KoHconnpauns ny6anpynoummuxcs ycnoBHeX pparMeHTOB...

} else {
total = price * 0.98;
send () ;

if (isSpecialDeal())
total = price * 0.95;
else
total = price * 0.98;
send ()

MoTtuBaunsa

L
~

<

MHorna oka3sbiBaeTcs, YTO BO BCEX BETBAX YCIOBHOM MHCTPYKLMM BbIMONHAETCA
OZIMH M TOT ke $pparMeHT Kofa. ITOT PparMeHT cefyeT nepeMecTUTDb 3a MpeJieNbl yC-
JIOBHOI MHCTPYKLMU. B pesynbraTe koA cTaHOBUTCA MOHATHEE, U CPasy ACHO, YTO Me-

HAETCA, a YTO OCTACTCA NOCTOAHHDIM.

TexHnka

B BriaBute Koza, KOTOprﬁ BBINO/THACTCA OAUHAKOBO, HE3aBUCUMO OT 3HAY€HUA YC-

J10BUA.

B Ecniu o6uMil Kog HaxXOAMTCA B Hayaje, IOMECTUTE €ro nepej] yCIOBHOM MH-

CTPYKLIMEN.

® Ecnu obwmit xo HaXOAUTCA B KOHLE, TOMECTUTE €ro Mocjae YCIOBHOW MH-

CTPYKUMHU.

B Ecnu obuimit Koj HaxoaMTCA B CpefuHe, MOCMOTPUTE, He BIMONHAET 1M KOf,
HaXOJALMIACA A0 MU MOC/Ie Hero, Kakue-nubo Mopudukaumu. Ecnm sto Tak,
TO O6LIMIT KOA MOXHO NepeMecTUTh BIlepe] WM Ha3af Ao KoHua. ITocne storo
MOXHO BBIMO/THUTb TaKoe Ke NepeMellieHune, KaK M 1A KOAa, HaXOfALIerocs B

KOH1L€ /I B Ha4daJie.

B Ecnu ko coCTOMT U3 HECKONIbKUX Bblpa)KeHI/lﬁ, €ro CTOUT BbIAE/IUTH B METOA.

IIpumep

YkasaHHasA cuTyalua oOHapyXMBaeTCA, HapuMep, B CTIEflYIOLIEM KOJl€:

if (isSpecialDeal()) {
total = price * 0.95;
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send () ;

} else {
total = price * 0.98;
send () ;

ITockonbky Metopi send BbINONHAETCA B NI060M C/ly4ae, C/leyeT BbIHECTH €ro U3
YCTIOBHO MHCTPYKLIMU:

1f (isSpecialDeal())
total = price * 0.95;
else
total = price * 0.98;
send () ;

Ta >xe cuTyanus MoxeT BO3HMKATh M ¢ ucklodeHuaMu. Ecim kog nosropseTcs no-
C/le onepaTopa, BbI3bIBAIOLIETO MCK/IIOYEHMe, B 6/10ke try M Bo Bcex 6mokax catch,
TAKOM KOJI MO>KHO NepeMecTUTD B 6710k final.

Ynaneunne ynpasnaomero ¢pnara (Remove Control Flag)

VMeeTca nepeMeHHas, JeNCTBYIOIAA B KayecTBe ynpabasowero ¢nara ana pajga
NIOTMYECKUX BbIPAXKEHUTA.
Hcnonvsyiime emecmo nee break unu return.

MotuBauusa

BcTpeTuBLIMCD € PAJIOM YCTIOBHBIX BbIPAXXEHM I, YACTO MOXHO OOHAPY>XXUTD yNpaB-
nsowmit Qnar, UConb3yeMblit Jj14 onpefeneHNa OKOHYaHUA IPOCMOTpa:

YcraHoenTb done paBHbeM false
[Toka He done
Ecnu (ycrioBue)
BEIIIOJIHUTL HEKOTOphe OeNCTBUSA
YcraHoBuTb done paBHbM true
Cnenywoumasa uTepaumsa LUUKIA

Ot Takux ynpapnaowux ¢naros 6onblie npobnem, yem nonb3bl. Vix Hanuyme guk-
TYeTCcsl IpaBU/IAaMU CTPYKTYPHOTO NPOrpaMMUPOBaHMsA, COITIACHO KOTOPBbIM B Mpolie-
Aypax JO/KHBI ObITh OfIHA BXOIHAA M OfHA BbIXOAHaA To4kKa. Sl cornacen ¢ TeM, YyTo
[O/KHA ObITh OIHA BXOJHAA TOYKA (3TOro Tpe6yIoT COBpEMEHHbIE A3bIKM NPOrpaMMH-
pOBaHuA), HO TpeOGOBaHME OJHOI BHIXOJHOM TOYKYU NMPUBOAUT K CU/IBHO 3aMyTaHHBIM
YC/IOBHBIM MHCTPYKLMAM, B KOfie KOTOPBIX MCIIONB3YIOTCA TaKue HeyKmoxue draru.
Yr106b1 BHIOPATBCA U3 C/IOXKHOTO YC/IOBHOTO ONEPATOpa, B A3bIKAX €CTb MHCTPYKLIMM



Ynaneunue ynpapnsiowero ¢pnara (REMOVE CONTROL FLAG)

break u continue. YacTto 6biBaeT yauBUTENbHO, YTO MOXHO CeNaTh, M36aBMBLIMCDH
OT TaKoro ynpasnswllero ¢nara. A rmaBHoe — AefCTBUTe/IbHOE Ha3HaYeHMe YCIOBHOM
MHCTPYKLUMU CTAaHOBUTCA NPYM 3TOM Iropasjio NOHATHee.

Texunka

OuyeBuAHbBIIf CNOcO6 CIPABUTHCA € YNPABAWLWNUMU draraMu NpeAoCcTaBAlT MMe-
louMecs B Java oneparopsl break u continue.

B Haijigute 3HauyeHue ynpasasollero ¢nara, Npu KOTOpOM MPOUCXOAUT BHIXOJ U3
NOrMYecKoit UHCTPYKLMM.

B 3ameHMTe NNpUcBauBaHUA 3HAYE€HUA /14 BbIXO[a OTNI€EPATOPOM break,a IpuUcBa-
UBAaHUE 3HAYE€HUA /11 NPOAO/IKEHUA pa60TbI — OnepatopoM continue.

@ BbInonHANTe KOMIUIALMIO U TECTUPOBAaHME NTOCTIE KAXK/A0M 3aMEHBI.

Jpyroi noaxon, MpUMEHUMDIIA TaKXe B A3blKax 6e3 onepatopos break u con-
tinue, 3aK/n04aeTCA B CleyIOLIEM.

B JI3BnekuTe TOTUKY B METOA.

B Haitgute 3HaueHue ynpasndmwollero ¢nara, Npu KOTOPOM MPOMCXOAUT BHIXOJ M3
NIOTMY€CKOM UHCTPYKLUMU.

® 3aMeHuTe INpucBanBaHue 3Ha4€HU BbIXO/1a OII€pATOPOM return.

B BpinonHsAiTe KOMOUMALMIO U TECTUPOBAHME MOCTIE KAX/0M 3aMEHDI.

Jlaxke B A3bIKax, B KOTOpbIX eCTb break unu continue, A npeAno4YMuTaK NpuMe-
HATb U3B/eYeHne U return. Onepatop return ACHO CUTHAIU3UPYET, YTO HUKAKOM
KOA B MeTofe 6onblie He BbiMonHAeTcA. [Ipy HanuMuum Koja Takoro poaa 3ayacTyio B
no6oM cnyyae TpebyeTca U3BneYeHMe JAHHOTO pparmeHTa.

Cnepute 3a TeM, He HECET /M YNpaBiAwWMIA dnar 3a0q0H0 1 MHPOPMaLMIO O pe-
synbrare. Ecnu aa, To nubo ynpasnsiommin ¢pnar npuaeTcs 0oCTaBUTh, 1160, eC/iu Bbl
U3BJIEK/IM METOJI, 3TO 3HAYeHUE MOXKHO BO3BPALIATh U3 HETO.

IIpuMep: 3aMeHa npocroro ynpasnsiouero ¢pnara oneparopom break

HPMBCHCHHaH Aazee (bYHKLUAH NpOBEPAET, HE COAECPXKUTCA JIU B CNMUCKE /TUL, KTO-/1IU-
60 u3 MOAO03pUTENDbHDIX ITE€EPCOH, UMEHA KOTOPBIX )X€CTKO MPpOLIUTDLI B KOAE:

void checkSecurity(String[] people) ({
boolean found = false;
for (int i = 0; 1 < people.length; i++)
if (! found) {
if (people[i].equals("Don")) {
sendAlert () ;



V [naBa 9 YnpoileHue yC/TOBHBIX BBIPaXKeH UM

found = true;

}

if (people[i].equals("John")) {
sendAlert () ;
found = true;

B Taxoit cuTyal M 3aMeTUTDb YpaBnAwLMil Grar odeHb nerko. S BUKy dpparMenT,
B KOTOpOM nepeMenHol found npucsaupaerca sHayenue true. I HaunHarw 1Mo ogHo-

My BBOAMTbD ONepaTophl break

void checkSecurity(String[] people) {
boolean found = false;
for (int 1 = 0; i < people.length; i++) {
if (! found) {
if (people[i].equals("Don")) {
sendAlert():;
break;

}

if (people(i].equals{"John")) {
sendAlert () ;
found = true;

}

A0 TE€X NOop, NMOKa He 6YJIYT 3aM€HEHbI BCC IPUCBANBAHNA:

void checkSecurity(String[] people) ({
boolean found = false;
for (int i = 0; 1 < people.length; i++) {
if (! found) {
if (people[i].equals("Don")) {
sendAlert () ;
break;
}
if (people[i].equals("John")) {
sendAlert ()
break:



Yaanenue ynpasnswoumero ¢pnara (REMOVE CONTROL FLAG) v

I[locne aToro MoXxHO y6paTthb Bce oOpallieHua K ynpapnsoweMy ¢nary:

void checkSecurity(String(] people) {
for (int i = 0; 1 < people.length; i++) {

if (people(i].equals("Don")) {
sendAlert();
break;

}

if (people(i].equals{("John")) ({
sendAlert();
break;

IIpumep: ucnonb3oBaHmue oneparopa return,
BO3BpAIAIOLIEro 3HAYeHue ynpapasaionero ¢pnara

Jpyroit ctunb 3Toro pedakropuHra Ucnonbayer oneparop return. Ilpounnioc-
TPUPYIO 3TO BapUaHTOM KOZia, B KOTOPOM YMpaB/ALWMIA ¢rar BLICTYNIaeT B KayecTBe
BO3BpalllaeMOro 3Ha4eHUs:

void checkSecurity(String[] people) {
String found = "";
for (int i = 0; 1 < people.length; i++) {
if (found.equals("")) |
if (people[i].equals("Don")) ({
sendAlert ();
found = "Don";
}
if (people(i).equals("John")) {
sendAlert () ;
found = "John";

}
}

someLaterCode (found) ;

3pech nepeMenHasa found CTy>XUT ABYM LiEIAM: YKa3bIBaeT pe3y/bTaT U IEUCTBYET
B KayecTBe ynpabfswoulero ¢nara. Ysujes MogoOHbINA KO, A MPEANOYMTAI0 U3BTIEYD
¢parmenT, onpegensaowmnin found, B OTAENbHbI METOA:

void checkSecurity(String[] people) {
String found = foundMiscreant (people);
someLaterCode (found) ;

}

String foundMiscreant (String[] people) {
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String found = "";
for (int 1 = 0; i1 < people.length; i++) {
if (found.equals("")) {
if (people(i].equals("Don")) {
sendAlert();
found = "Don";
}
if (people[i].equals("John")) {

sendAlert (),
found = "John";

}
}

return found;

Tenepb A MOTY 3aMEHMTb YNIPABIALINI Q/IaT ONepaTopoM return

String foundMiscreant (String(] people) {

String found = "";
for (int i = 0; 1 < people.length; i++) {
if (found.equals("")) {
if (people[i].equals("Don")) {

sendAlert();
return "Don";
}
if (people(i].equals("John")) {
sendAlert();
found = "John";

}

return found;

}

T0Ka He M36aB/IOCh OT ynpaB/AmwLiero ¢nara:

String foundMiscreant (String[] people) {
for (int 1 = 0; i < people.length; i++) {
if (people(i].equals("Don")) {
sendAlert ()
return "Don";
}
if (people(i].equals('"John")) {
sendAlert();
return "John";
}
}

return "";



3aMeHa BNOXKEHHbIX YC/IOBHBIX ONE€PATOpPOB TPAaHUYIHBIM ONEPATOPOM... v

[IpumeHeHMe onepaTtopa return BO3MOXHO M TOIZIa, KOTZIa HET HEO6XOAUMOCTHU B
BO3BpaTe 3HaUeHMs; B TAKOM C/Ty4ae UCMONb3YeTCA ofepaTop return 6e3s apryMeHTa.

KoHeyHo, 31ech MOryT BOSHUKHY Tb IPO6/IEMbI, CBA3aHHbIE C TOOOYHBIMM AEACTBU-
amu ¢pyHkumu. [lostoMy st nnaHMpyo NpuMeHUTDb pedakTopuHr “Paspgenenue sanpoca
1 mopmoukaropa” (c. 296). Sl npopomky paboTy ¢ ITUM NPUMEPOM B COOTBETCTBYIO-
leM pasfiene.

3aMeHa BNO>KEHHBIX YCIOBHBIX ONEPAaTOPOB I'PAaHM YHBIM
oneparopoM (Replace Nested Conditional with Guard Clauses)

MeTop ucnonb3yeT ycnoBHOe NMOBeeHNE, KOTOPOe He []aeT BO3MOXHOCTH TIOHATD
HOPMaJ/IbHBI} MY Tb BbIMOAHEHUS.
Hcnonvsytime epanuunpie onepamopboi 015 6cex 0C00bIX Cy4aes.

double getPayAmount () {
double result;
if ( isDead) result = deadAmount();

else {
if ( isSeparated) result = separatedAmount();
else {

if ( isRetired) result = retiredAmount();
else result = normalPayAmount ()
}i
}

return result;

}i

\[}

vV

double getPayAmount () {
if ( isDead) return deadAmount();
if ( isSeparated) return separatedAmount();
if (_isRetired) return retiredAmount();
return normalPayAmount () ;

)i

MoTtuBanua

YcnoBHbie Bblpa>KeHUs qalle BCEro MMeT OJUH U3 NBYX BUIOB. B NnepBoOM Ciydae
9TO NMpOBEPKa, NpU KOTOpOiI nwbas Bbl6paHHaﬂ anbTepHAaTUBA ABNACTCA 4aCTbIO HOP-
MajibHOro nosefeHus. Bo BTOpOM C/lyHdae Mbl MMEEM NI€N0 C cmyauueﬁ, Korga OAHa



FnaBa 9 Ynpoulenue yCIOBHBIX BhIPaXKeHUM

a/IbTepHAaTUBA YCIOBHOW MHCTPYKLIMM NpeAcTaBaseT cO60i HOpManbHOE MOBeJeHHe, a
BTOpas — HEKOTOpbie HEOObIYHbIE YC/IOBUS.

OTH BUIBI YCIOBHBIX ONEpaTOPOB UMEIOT pa3HOe Ha3HayeHUe, U OHO [IO/KHO ObITh
OueBUNIHO U3 Kofla. Eciu 06e yacTy npeacTaBasAioT co6oit HOpManbHOE NOBeEJEHUE, UC-
nonp3yiTe ycnoBUe ¢ BeTBAMM then u else. Ecnu ke HeKOTOpoe ycnoBue BeleT K
HEHOPMa/IbHOMY MOBeJleHU 0, TO NOC/Ie NPOBEPKU YCIOBUA BBINMONHUTE return, ecnu
ycnoBue UCTUHHO. TaKoro poaa npoBepka YacTO Ha3bIBAETCA 2PAHUMHBIM ONEPAMOPOM
(guard clause [6]).

[1aBHBIN CMBICT OMUCBIBAEMOTO 3/lech peaKTOPUHIa — B IPUJAHUM KOAY BbIpa3u-
TenbHOCTH. [1pu Mcnonb3oBaHMM KOHCTPYKUMM i f-then-else BetBu thenu else
MOYYaloT paBHBIA BeC. ITO TOBOPUT YMTATENIO KO, YTO 06e BeTBY 06/1aJal0T paBHbI-
MM BEpOATHOCTbIO M BaXXHOCTbIO. [paHMYHBIN XKe onepaTop rnacut: “Takoe nmpoucxo-
IMT PeKo, 1 eC/IM OHO BCe )K€ MPOU3OLIO0, TO HAMIO BHIMO/IHUTD BOT TaKue JE€NCTBUA
Y BbIATH .

51 yacTo npuberaro kK ITOMy peaKTOPUHTY, Kora paboTai ¢ NporpaMMUCTOM, KO-
TOPOTO YYMU/H, YTO B METOJE JO/KHBI ObITb EAMHCTBEHHAA TOYKA BXOJA U €IUHCTBEH-
HasA ToYkKa Bbixofla. EAMHCTBEHHas TOYKa BXofja 06ecrieYuBaeTCa CaMUMM COBPEMEH-
HBIMM A3BIKaMM NMPOTPaMMUPOBAHUA, HO B NIpaBu/ie eMHCTBEHHON! TOYKM BbIXOfA Ha
CaMOM Jie/le HUKAKOM 1O/b3bl HeT. [JTaBHBIM NPUHLUMNIOM JO/DKHA ObITb ACHOCTD: €C/TU
METOJ| OHATHee, KOTZ1a B HEM eIMHCTBEHHAA TOYKA BHIXO/1a, ieNIaiTe ee eAMHCTBEHHOI;
B POTUMBHOM >Ke CIyyae He ClieflyeT K 3TOMY CTPEMUTBCH.

Texnunka

B [InA KaXkaoi npoBepku J06aBbTe IPaHUYHbIN OMEpaTop.
=> Ipanuunoiil onepamop ocyuiecmensem 6036pam uiu 2eHEPUPYEM UCKTIOYEHUE.

B BoinonHaAiiTe KOMOUAALMIO M TeCTUPOBAHUE MOC/IE KAXAOro N06aBNIeHUs rpa-
HMYHOrO Ooneparopa.

=> Ecnu 6ce epanuunbie onepamopot 6036pauiaiom 00HO U Mo e 3HaueHue, npu-
MmeHume pepaxmopurz “Korconudayus 0yonupyousuxcs ycnosnoix gpazmen-
mos” (c. 260).

Ilpumep

IIpencTaBbTe cebe paboTy cMCTEMbI HAUMC/IEHUA 3aPILIATHI C OCOOBIMYU NMpPaBUTAMU
I/15 CTTY>KallMX, KOTOpble YMep/IM, TPOXUBAKT Pasfie/IbHO MM BbILIM HA NeHcHIo. Ta-
Kue clyyau HeoObIYHbI, HO MOTYT BCTPETUTbCA.



3aMeHa B/IOXXEHHBIX YC/MOBHbBIX ONEPATOPOB rPaHUYHBIM ONNEPATOPOM... v

HomnycTum, s BUXY Takoit Kop:

double getPayAmount () {
double result;
if (_isDead) result = deadAmount();

else {
if ( isSeparated) result = separatedAmount () ;
else {

if ( isRetired) result = retiredAmount(};
else result = normalPayAmount();
};
}
return result;

};

HPOBCPKM B 3TOM UCXOAHOM TE€KCT€ MAaCKUPYIOT BbIITOIHEHNE 0ObIYHbBIX ﬂCﬁCTBMﬁ,
MO3TOMY NPU UCITIO/IBb3OBAHUM TPaHNUYHDIX ONEPATOPOB KOA CTAHET SICHEE. BYJ.IY BBO-
AUTb UX 110 OGHOMY, HaiUHaA CBEPXY:

double getPayAmount () {

double result;

if (_isDead) return deadAmount() ;

if (_isSeparated) result = separatedAmount () ;

else {
if (_isRetired) result = retiredAmount();
else result = normalPayAmount();

}:

return result;

)i
Ilpoponxalo genatb noovyepeaHbie 3aMEHbI:

double getPayAmount () {
double result;
if (_isDead) return deadAmount();
if (_isSeparated) return separatedAmount() ;
if (_isRetired) result = retiredAmount();
else result = normalPayAmount ();
return result;

};
M 3aTeM

double getPayAmount () (
double result;
if (_isDead) return deadAmount();
if (_isSeparated) return separatedAmount();
if (_isRetired) return retiredAmount();
result = normalPayAmount();
return result;

}i
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[Tocne 3TuX n3MeHeHMN BpeMeHHas NepeMeHHas result He OnpaBabIBaeT CBOEro
CYILLIECTBOBAaHMs1, IO3TOMY YOMpalo ee:

double getPayRmount () {
if ( isDead) return deadAmount();
if ( isSeparated) return separatedAmount();
if (_isRetired) return retiredAmount();
return normalPayAmount () ;

};

BroxeHHDbIN yCTIOBHBIN KOJI 4acTO MUINYT NMPOTPAaMMMUCTBI, KOTOPBIX YYUIIU, YTO
B MeTojle JO/DKHA ObITh €IMHCTBEHHAA TOYKa BbIXOfa. Sl CYMTAIO, YTO 3TO CIIUIIKOM
ynpolueHHbI nogxon. Ecnn MeTos He mpecTaBaseT A1 MEHs Ja/lbHENLIETO MHTepe-
Ca, A YKa3bIBal0 Ha 3TO MyTEM BbIXO/la U3 Hero. 3aCTaB/AA YMTATE/NsA PacCMaTPUBATh
nycToy 6110k el se, BbI TONbKO MelllaeTe IOHUMAHMIO KOJIa.

IIpumep: obpamenne ycnosuii

Peuensupys pykonuch 3roi kuurn, [xomya Kepuescku (Joshua Kerievsky) 3ame-
TUJL, YTO 3a4aCTYI0 IaHHbI peaKTOPMHT BBINOMHAETCA C 0OpaILEHNEM YCTIOBHBIX Bbi-
paxxennit. OH mo6e3Ho npegoCcTaBuUI NpUMep, KOTOPbI MO3BOIMIT MHE He TIepeHanps-
raTb cCOOCTBEHHOE BOOOpaXKeHMe:

public double getAdjustedCapital() {
double result = 0.0;
if ( _capital > 0.0) {
if (_intRate > 0.0 && _duration > 0.0) {
result = (_income / _duration) * ADJ FACTOR;
}
}

return result;

Sl cHoBa MOOYEpPEHO BHIMOMHAI 3aMEHY, HO Ha 3TOT pa3 NpU BCTaBKe FPaHUYHOTO
OIepaTopa yc/noBue JienaeTcst 00 paTHBIM:

public double getAdjustedCapital() {
double result = 0.0;
if (_capital <= 0.0) return result;
if (_intRate > 0.0 && _duration > 0.0) ({

result = (_income / _duration) * ADJ FACTOR;
}

return result;

[Tockonbky cnenyoumit yClOBHbIA ONepaToOp HEMHOTO CIOXHee, 1 06pally ero 3a
ABa wara. CHavana A 06aBNAw OTpULiaHue:



3aMeHa YCIOBHON MHCTPYKLMYU NOMTUMOPUIMOM... v

public double getAdjustedCapital() {
double result = 0.0;
if ( _capital <= 0.0) return result;
if (! (_intRate > 0.0 && _duration > 0.0)) return result;
result = (_income / duration) * ADJ FACTOR;
return result;

Korpa B yc/IOBHOM MHCTPYKUMY 5 BUOXKY TaKue OTPULIAHMSA, Y MEHSA NMTPOCTO “CHOCUT
KpbILY’, TaK YTO A TYT )K€ YNPOLLAIo ero CIeRyRLuM obpasom:

public double getAdjustedCapital() {
double result = 0.0;
if (_capital <= 0.0) return result;
if (_intRate <= 0.0 || _duration <= 0.0) return result;
result = (_income / duration) * ADJ_ FACTOR;
return result;

B Takux cuMTyaumsx st CTaparch UCIONb30BATh B ONepaTOpax return sABHbIE 3Ha-
yeHMs. Brarofapsi 3ToMy MOXKHO /1€eTKO YBUIeTb BO3BpalllaeMblif pe3y/bTaT (BIIpoyeM,
3pech A nogyMasn Ob1 0 npumeHeHMu pedakTopyHra “3aMeHa Maruyeckoro YMCIa CuM-
BO/IMYECKOM KOHCTaHTOMN (c. 223)).

public double getAdjustedCapital() ({
double result = 0.0;
if ( _capital <= 0.0) return 0.0;
if (_intRate <= 0.0 || _duration <= 0.0) return 0.0;
result = (_income / _duration) * ADJ_FACTOR;
return result;

[Tocne 3TOro MO>XHO MOMTHOCTHIO YAAIUTb BpPEMEHHYIO [IEPEMEHHYIO!

public double getAdjustedCapital() {
if ( _capital <= 0.0) return 0.0;
if (_intRate <= 0.0 || _duration <= 0.0) return 0.0;
return ( income / _duration) * ADJ_FACTOR;

3aMeHa yCTIOBHOM MHCTPYKIMM NOTMMOPPU3IMOM
(Replace Conditional with Polymorphism)

ViMeeTcs ycnoBHasA MHCTPYKLMsA, obecneduBaroLias pa3sHoe MOBEJIEHNE B 3aBUCK-
MOCTM OT THMa oObeKTa.



Fnasa9 YnpoumeHue ycnoBHBIX BbIpaXXeHUi

Ilepemecmume xamoyio 6emeb ycno8HOL UHCMPYKLUY 8 nepexpoimblit memod noo-
knacca. Coenaiime UcxoOHbili MeEmMoo abcmpaKkmuviM.

double getSpeed() {
switch ( type) {
case EUROPEAN:
return getBaseSpeed():;
case AFRICAN:
return getBaseSpeed()getLoadFactor() *
_numberOfCoconuts;
case NORWEGIAN BLUE:
return (_isNailed) ? 0 : getBaseSpeed( voltage);
}

throw new RuntimeException("Cioma Mel He ROOJIXHBI nonacTe!");

\[}

V

Bird
getSpeed
[ ]
European African Norwegian Blue
getSpeed getSpeed getSpeed

MoruBauusa

OpHuM u3 Hanbonee BNEYaTNAOWMX TEPMUHOB OOBEKTHOTO NPOrPaMMMUPOBAHNUSA
AsnsetTca nonumopdusm. Illonnmopdusm noszsonser u3bexarb HaMUCaAHUA ABHBIX YC-
JIOBHBIX MHCTPYKLMA, KOT/Ia €CTb OOBEKThI, MOBeA€HME KOTOPbIX 3aBUCUT OT MX TUMA.

B pe3ynbrare okasbiBaeTcs, YTO onepaTopbl switch, BbIMonHALLIME NEpeKn0Ye-
HMe B 3aBMCUMOCTHM OT KOZA TUMA, N MHCTPyKUuu if-then-else, Boinonnsowue
BbIOOp HeCTBUIA B 3aBUCMMOCTM OT CTPOKM TUNA, B OOBEKTHO-OPUEHTUPOBAHHbBIX
NporpaMMax BCTPEYaKTCA 3HAYUTENBHO pexe.

[Tonumopdusm paet MHOXecTBO npeuMyllecTs. Hanbonpiuas otaaya ot Hero ume-
eT MeCTO TOT/a, KOIZIa OMH U TOT >xe Habop yCnoBUt MOABAAETCA BO MHOTMX MeCTax
nporpammbl. Ecin Heo6xoa1MMo BBECTH HOBBIM THIT, TO MPUXOANTCA OTHICKUBATD 1 U3-
MEHATb BCE COOTBETCTBYIOLIME YC/IOBHbIE MHCTPYKLUMM. Ho npu ncnonb3osanun nop-
K/1aCCOB JJOCTATOYHO CO3/IaTh HOBbI/ MOAKNACC U 06eCreynTh B HEM COOTBETCTBYIOLLME



3aMeHa yC/TOBHOM MHCTPYKLUMHU OTUMOPOU3IMOM...

METOADI. KnueHThl K/Tacca He JO/MKHBI HUYEro 3HATh O MOAK/IACCAX, 6naro,uapﬂ qyemy
COKpaUla€TCA KOJINYECTBO 3aBUCMMOCTEN B CUCTEME U YpOUIAETCA €€ MOJIM(bMKaLlMH.

TexHunka

[Ipexpe 4eM MPUMEHATh JaHHDI pedaKTOPUHT, CIEAYET CO3/1aTh HEOOXOAUMYHO
nepapxuio HacregoBaHus. Takas Mepapxus MOXET yXKe MMETbCA KaK pe3y/bTaT paHee
NpoBefeHHOr0 pedpakTopuHra. EC/iu Takoit Mepapxum HeT, ee Haflo CO3/IaTh.

UTo6bl CO3AaTh MEPAPXUIO HACTIEAOBAHMA, MOXKHO BOCIIONb30BaThCA peaKTOPUH-
roM “3aMeHa koga Tuma nogknaccamu’ (c. 241) wau pedakTopuHroMm “3ameHa kopa
THUMa cocTossHMeM/cTpaterneit” (c. 245). bonee npocTbIM BapuaHTOM ABNAETCA CO3/la-
HMe MOJK/IACCOB, MO3TOMY Ny4lie BbiGuparh ero. OfHAKO, €C/IM KO THIA U3MEHAET-
A MOC/Ie TOTO, KaK Co3AaH 0ObeKT, IPUMEHATD CO3JaHNE MTOAK/IACCOB HeMb3d, TaK YTO
clefiyeT NpuOerHyTh K MPOEKTHOMY LIAGNIOHY “cOCTOAHMA/CTpaTerny’. TOT WA6NOH
[O/DKEH UCMONb30BATbCA U TOTAA, KOTAA MOK/IACChl JAHHOTO K/1acca yX<e CO3[]AI0TCA 110
MHBIM npu4nHaM. He 3a6biBaiiTe, YTO €C/IM HECKOBKO OMEPATOPOB CasSe BbIMOMHAKT
nepeknoYeHne A1 OFHOrO 1 TOrO Xe KOAA TUIA, AN 3TOTO KOJa THIA HYXHO CO3/]aTh
JIMUIb CTPYKTYPY HaclelOBaHUA.

Teneps MOXHO NMPEANPUHATD aTaKy Ha YCIOBHYIO MHCTPykuMio. Ko, Ha kOTOpbIi
Mbl HALIe/TM/IUCh, MOXKET MPEACTABIATb COO0M MHCTPYKLMIO SWitch, a MoXeT ObITb U
MHCTpyKLMe#n 1f.

® Ecnu ycnoBHast MHCTPYKUMA ABMAETCA YacTbio 6o/ee KPYMHOro METOAa, pasje-
JIUTe YCIOBHYIO MHCTPYKLMIO Ha 4acTu 1 npuMeHuTe pedakropunr “Vspnede-
Hue Metopa” (c. 132).

® [Ipu Heob6xommMMocTM Bocnonb3syittech pedaxtopunrom “IlepeHoc meroma”
(c. 162), 4TO6bI MOMECTUTD YC/IOBHYIO MHCTPYKIIMIO Ha BEPLIMHY MEPapXMyU Ha-
CefloBaHUA.

B Bui6epute onuu u3 noaknaccon. CosflaiiTe MeTOJ, MOAK/IACCA, MEPEKPbIBAIOLINTA
METOf, YC/IOBHOIM MHCTPYKUMU. CKOMMPYNTe TENO 3TON BETBU YCIOBHOM MH-
CTPYKLIMM B METOJ, IOAK/IACCA U BBIMOTHUTE HEOOXOMMble HACTPOMKH.

= [Insg amozo moxmem nompeboeamvcsa cOenamp HeKOMopbie 3aKpvimble 41eHbl
HAOKIACCA 3AUAUULEHHBIMU.

BbinonHuTe KOMNUIALMIO M TECTUPOBaHME.
YnanuTte cKonupOBaHHYIO BETBb U3 YC/IOBHOM MHCTPYKLIMM.

BbInonHuTE KOMIUIALMIO U TECTUPOBAHME.

[ToBTOpsAiTE 3TH NENCTBUA C KaXKJON BETBBIO YCTOBHOM MHCTPYKLMH, MTOKA BCE
OHM He MpeBpaTATCA B METOAMI MTOJK/Acca.

B CpenaiiTe MeTop Cynepkiacca abCTPaKTHbIM.



v [naBa 9 YmnpoueHue yCTOBHBIX BbIpakKeHU I

IIpumep

A1 06paiych K CKyYHOMY M YNIPOLEHHOMY IIPMMEpY pacyeTa 3apIlIaThl CTyXKaL{M1X.
3nech IPUMEHAIOTCA K/IaCcChl, OMY4eHHbIE NIOC/Ie NpUMeHeHUs pedakTopunra “3ame-
v 3

Ha KOJIa TUIIa COCTOAHMeM/cTpaTerueit” (c. 245), N03TOMY 06bEKTbl UMEIOT TaKOM BT,
KaK NoKasaHo Ha puc. 9.1 (cM. npumep u3 rnasst 8, “OpraHusauns gaHHbIX ).

_type
Employee Employee Type

/N

[ 1

Engineer Salesman

Manager

Puc. 9.1. Cmpyxmypa nacnedosanus

class Employee...
int payAmount () {
switch (getType()) {
case EmployeeType.ENGINEER:
return monthlySalary:;
case EmployeeType.SALESMAN:
return _monthlySalary + _commission;
case EmployeeType.MANAGER:
return monthlySalary + bonus;
default:
throw new RuntimeException("Incorrect Employee"):
}
}
int getType() (
return _type.getTypeCode () ;
}
private EmployeeType _type;

abstract class EmployeeType...
abstract int getTypeCode():;

class Engineer extends EmployeeType...
int getTypeCode () {
return Employee.ENGINEER;

}

N opyrue nonkJiacCcel



3aMeHa yCTOBHOM MHCTPYKLMHU MOMUMOPPHU3IMOM...

UHcTpykums switch yxe u3BnedyeHa, Tak YTo 3/ieCb MHe fienlaTb Heyero. S RomxeH
TONbKO MepeMecTUTb ee B EmployeeType, MOCKONbKY 3TO TOT K/ACC, /1A KOTOPOTro
6yayT co3paHbl NOAK/IACCHI.

class EmployeeType...
int payAmount (Employee emp) {
switch (getTypeCode()) {
case ENGINEER:
return emp.getMonthlySalary();
case SALESMAN:
return emp.getMonthlySalary() + emp.getCommission();
case MANAGER:
return emp.getMonthlySalary() + emp.getBonus();
default:
throw new RuntimeException("Incorrect Employee");

}

Tak kak MHe Hy>HbI laHHble U3 06bekTa Employee, A o/KeH nepeaaTh ero B Ka-
yecTBe apryMeHTa. HeKOTOpble 3 3TUX IaHHBIX MOXXHO NMEPEMECTUTb B OOBEKT TUMa
Employee, Ho 3TO y)ke TeMa Apyroro pedakTopuHra.

Ecnm koMnunsumsA npoxoauT yCMeUHo, 1 M3MEHAK MeTOJ payAmount B Kiacce
Employee Tak, 4To6bl OH fienierupoBan o6paboTKy HOBOMY K/laccy:

class Employee...
int payAmount () {
return _type.payAmount (this);
}

Tenepb MOXXHO 3aHATHCA MHCTPYKLMEH BbI6Opa. ITO OYAET MOXOXKE Ha paclpasy
Ma/IbYMILIKK C HACEKOMbIM — 51 6yy OTpbIBATb eMy “Nanku” ofHy 3a apyroi. CHadana
A CKOMMpyo BeTBb Engineer B knacc Engineer.

class Engineer...
int payAmount (Employee emp) {
return emp.getMonthlySalary():;
}

3TOT HOBbBIN METO/] 3aMellaeT BECh OMEPATOp Case A MHXKXEHEPOB. HOCKOHbe A
[TapaHOMK, TO MHOTAA Ha BCAKUM cnyqaﬁ CTaB/II0 B ONEpaToOpe Case NOBYLIKY:

class EmployeeType...
int payAmount (Employee emp) {
switch (getTypeCode()) |
case ENGINEER:
throw new RuntimeException ("JomxeH GHTE nepexpur") ;
case SALESMAN:
return emp.getMonthlySalary()+emp.getCommission () ;
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case MANAGER:

return emp.getMonthlySalary()+emp.getBonus{();
default:

throw new RuntimeException ("HemepHent Tun");

}

S mpoponKato BbIMOMTHEHME, TIOKA He OYAYT ylaneHbl Bce “NanKyu’ -BeTBMU:

class Salesman...
int payAmount (Employee emp) {
return emp.getMonthlySalary() + emp.getCommission();

}

class Manager...
int payAmount (Employee emp) {
return emp.getMonthlySalary() + emp.getBonus({();
}

A Tenepb A Aeal0 MeTOJ Cynepkaacca abCTPaKTHbIM:

class EmployeeType...
abstract int payAmount (Employee emp);

BBenenne nyneporo o6vekra (Introduce Null Object)

B UCXOTHOM TE€KCTE UMEKTCA MHOTOKPATHDIE MPOBEPKYU Ha HY/I€EBOE 3HaAYE€EHMUE.
3amernume Hynesoe 3Havenue Hyneeoim 06beKmom.

if (customer == null) plan = BillingPlan.basic();
else plan = customer.getPlan();

Vv

Customer

getPlan

I

Null Customer

getPlan
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MoTusauus

CywHocTh nonMMop¢usMa B TOM, YTO BMECTO 3aMlpoca TUNa y o6bekTa U BbINON-
HeHUs TOTO WIN MHOTO MOBEAEHMA B 3aBUCUMOCTU OT OTBETA Bbl MPOCTO BbI3bIBaETE
Tpebyemoe noseaenne. O6bEKT ke, B 3aBUCUMOCTH OT CBOETO TUIA, IENIaeT UMEHHO TO,
4TO HYXKHO. Bce 9TO He Tak NPOCTO, KOrAa 3Ha4eHUeM MO/ ABNAETCA HY/EBOI OObEKT.
I[Ipepocrasnio cnoBo Pony xeddpusy.

A4 v

Pon fxegpus (Ron Jeffries)

Mol Bnepeble CTanu NpUMeHATb NPOeKTHbIM WabnoH Hynesoro obbekTa, koraa Puy
Fap3aHUTH OGHapyXwun, 4TO nepea TeM Kak nocnatb 06bekTy coobuweHue, B Koae
OY€eHb 4acTO NPOBEPAETCA, CYWECTBYET Nu 3TOT 06beKT. Mbi cnepBa BLIACHANU, He
paBeH N 06LEKT NepcoHbl 3Ha4eHuIo null. Ecnn o6beKT cyuecteosan, Mol obpala-
NUCb K HEMY 3a 3HAYEHNeM rate. 3TO A6NANOCH BO MHOXECTBE MECT, U 3TO CTano Hac
CWNbHO pasapaxarb.

MNoaToMy Mbl co34anu O6BLEKT OTCYTCTBYIOLIEH NEPCOHbI, KOTOPLIA coobwan, 4To Yy
Hero Hyneesoe 3Ha4YeHue rate (Mbl Ha3biBaeM HalW HyNeBble O6BLEKTbI OTCYTCTBYIO-
wnmn). Bekope y otcyTeTeytowero o6bexkTa 66110 yXe MHOXeCTBO MeTOA0B, BKNoYan
rate. Cenyac B Hawem npoekTe 6onee 80 knaccos HyNeBbIX 06bLEKTOB.

Yauwe Bcero Mbl NpUMEHAEM Hyneebie 06BbEKTLI NpW BbiBOAE UHGOpMauun. Hanpumep,
KOraa BbIBOAMTCA UHGOPMALMA O MEpPCcOoHe, Y COOTBOTCTBYIOWEro 06beKTa MoXeT
oTcyTcTBOBaTH Nioboi n3 npumepHo 20 atpnbytos. Ecnu 6bi Mbl NO3BOAMAN UM GbITb
HynesbIMK, BbiBOA UHOPMaLUK cTan bbl 04eHb 3anyTaHHbIM. BMECTO 3Toro Mol noa-
KNIOHaeM pasfnuyHble Hynesble 06BbEeKTbl, KOTOPble KOPPEKTHO oTobpaxatoT uHoop-
mauuio o cebe. B pesynbrate mbl n3basunuce ot Bonbworo obvema npoueaypHoro
KoAa.

Haun6onee oCTPOYMHO Mbl NPUMEHAEM HYNeBOK 06BHLEKT ANA OTCYTCTBYIOWEro ceaHca
Gemstone. Mbi ucnonb3yem 6a3y AaHHbix Gemstone AnA NPOU3BOACTBEHHOrO KOAA,
HO pa3paboTKy NpeanoduTaem Bectn 6e3 Hee n cbpacbiaem HOBbIA koA B Gemstone
NPUMEPHO pa3 B HEAENIO UM OKONO Toro. B Koae ecTb HECKONbKO MeCT, rae Heobxo-
[MMO perncTpupoBaTbeA B ceaHce Gemstone. MNpu pabote 63 Gemstone Mbl NPOCTO
noaknioYaeM oTcyTcTeylowmnn ceaHc Gemstone. OH BbIFNAGUT TakK Xe, Kak peansb-
Hbli, HO NO3BONAET BECTN pa3paboTKy M TeCTUpPOBaHWe, He owyLwan oTCyTCTBUA 6a3bl
AaHHbIX.

Euwe 0aHO none3Hoe NpuMeHeHne HyneBoro o6bveKTa — AnA oTcyTcTaylowero 6ydepa.
Bydep npeacraBnAeT co60i KONNEKLMIO 3HAYEHWIA N3 NNATEXHO! BEAOMOCTH, KOTO-
pble NPUXOANTCA 4acTo CyMMMpoBaTh UNK 06xoauTb B LMKNe. Ecnu kakoro-To bydepa
He CyllecTByeT, BO3BpaWaeTCcA OTCYTCTBYIOWMNIA 6ycdep, KOTOpbIN AeHCTBYET TaK Xe,
Kak nycTo. OTcyTCcTBYlOWMA 6ychep 3HAeT, YTO Y Hero Hynesoe canbao U HeT 3Haye-
HwWi. Mpu TakoM noaxoae Ham yaaeTcA U3bexaTb co3AaHWA ABCATKOB NycTbix Byde-
poB ANA KaXA0ro U3 ThICAY CNy>XalluX.
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WHTepecHaA OCOBEHHOCTb NMPUMEHEHWUA HYNeBbix OOBEKTOB COCTOMT B TOM, 4TO
NpY 3TOM NOYTU HUKOTAA HE BO3HUKAIOT aBapuiHbie cuTyauuu. MNockonbky Hynesomn
06bEeKT OTBEHAET HAa Te Xe COOBWEHUA, HTO U peanbHbii 06BEKT, CUCTeMA B LIENOM
Beaet cebA o6bi4HbIM 06pa3om. MN3-3a 3TOro uHoraa TpyAHO 3aMeTUTL MU Nokanu-
3oBaTb npobnemy, NOTOMYy 4TO BCe paboTaeT HOpManbHO. KOHEYHO, Ha4aB U3y4eHue
06beKTOB, Bbi rae-HUbyAb Aa obHapyxuTe HyneBoW O6BEKT, KOTOPOro Tam ObiTb He
AONXHO.

MNoMHUTE, 4TO HyNeBble O6BEKTHI KOHCTAHTHLI — B HUX HUKOTAA HUMEro He MeHAEeTCA.
Co0TBETCTBEHHO, Mbl PEANNU3YEM MX C UCTIONb3OBAHUEM NPOEKTHOrO wabnoHa “CuHrn-
ToH” [9]. Hanpumep, npu KaXxaoM 3anpoce OTCYTCTBYIOWEro nuua Bbl 6yaete nonyyartb
OAMH U TOT e 3K3eMNAAP 3TOro Knacca.

A A

[Toagpobuee o npoexTHoM wabnone “HyneBoit 06bekT” MOXKHO NMpoyecTh B pa-
6ote [15].

Texunka

@ Co3spaitTe NOAK/IACC UCXOAHOTO K/1acCa, KOTOPbIN OyfieT AeiCTBOBATh B KayecTBe
HyneBot Bepcum knacca. Cospaitte onepaumio isNull B UCXOZHOM M Hy/IEBOM
K/naccax. B ucxogHOM Knacce OHa fo/KHa Bo3BpalllaTh 3HaueHue false, a B HY-
71eBOM Kjlacce — true.

=> Moxem oxazamvcs yOoOHbIM cO30aHUe ABHOZ0 Hyne6020 unmepdetica ons me-
mooda isNull.

=> Anvmepramueoii Moxem 6bimb UCNONL30BAHUE NPOBEPO*HO20 unmepPetica
0N npoeepKu Ha Hyneéoe 3Ha4eHue.
B BbinonHuTe KOMNUAALMIO.
B Haitgute Bce MecTa, rjie Npu 3anpoce CXOAHOTo 06beKTa MOXKET BO3BPALLAaThCA

Hy/leBOe 3HaueHue, U U3MEHUTE UX TAaKMM 0Opa3oM, YToObl BMECTO 3TOrO BO3-
BpAalLa/cs Hy/eBOi OOBEKT.

® Haitgure Bce MecTa, rie NepeMeHHas TUIIA UCXOAHOTrO K/lacca CpaBHMBAETCA C
null, u 3aMeHUTe KOJI CpaBHEeHUA BbI30BOM 1sNull.

=> Imo MONHO cOenamv, 3ameHAs NOOHEPEOHO KAXObILl UCXOOHBILL KNAcC 6Mecme
C €20 KIUEHMAMU U BbINONHAR KOMNUNALUIO U MeCMUpoBanue nocne Kamoot
3amenvl.

=> Moxem oxa3amvcs none3HviM UCNONb306aMb HECKO/IbKO 6b130806 assert,
NpoBeEPAIOUUX HA PABEHCMBO HYNI0 68 Mecmax, z0e 3Havenue null menepo
BCcmpevamvcs He 00NHCHO.

B BpinonHuTe KOMOUAALMIO U TECTUpOBAHUE.
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a Hav“ulme C/1y4ay BbI3OBa KIMEHTAMU ONepaliuy /11 HEHY/1€BOrO 3HAYEHUSA U N0~
6aBbTe aNbTEPHATUBHOE ITOBEJEHUE /11 HY/IEBOTO obbexra.

B ]Ina KaXa0ro U3 3TUX Cy4aeB NEPEKPONTE OMepanyum B HY1€BOM K/IaCCe HEKO-
TOPBIM a/lbTEPHATUBHBIM MOBEIEHUEM.

B VYjanure NpOBEPKY YCI0BUS TaM, [fie UCMONb3YETCA TaKOe MEPEKPHITOE MOBEfE-
HUe, U BBINOTHNTE KOMIIM/IALIUIO U TECTUPOBaHKE.

Ilpumep

KomMmyHanpHOe npeanpusATie 3Ha€T CBOM YYACTKU: JOMA U KBapPTUPI, TOTb3YOLIN -
ecst ero ycimyramMu. Y y4acTka BCerjia ecTb o/b3oBaTtenb (customer).

class Site...
Customer getCustomer () {
return _customer;

}

Customer customer;

[Tonb3oBatenb obnamaet psaoM QyHKIIMOHAIbHBIX BOSMOXXHOCTEIA. Sl npuBeny Tpu
U3 HUX.

class Customer...
public String getName () {

}
public BillingPlan getPlan() {

}
public PaymentHistory getHistory() {

}

Y uctopun nnarexeit PaymentHistory ectb co6cTBeHHbIe QYHKIMM, HATPUMEP
KO/IMYECTBO HefleNIb IPOCPOYKM B NPOLLI/IOM FOfTy:

public class PaymentHistory...
int getWeeksDelinquentInlastYear ()

ITokasaHHbIe MHOK METO/Ibl JOCTYTIA K 3HAYEHMAM IO3BO/AIOT K/TMEHTAM NO/Ty4aTh
3Tu AaHHble. OJHAKO MHOT/IA Y Y4acTKa HeT No/b3oBaTend. KTo-To Mor yexaTb, a O Bbe-
XaBlUeM CBeIeHUI! ITOKa HeT. Pas Takoe MOXeT MpOU30NMTH, C/IefiyeT FrapaHTUPOBATh 06-
paboTKy Hy/IeBOTO 3Ha4eHU T0OBIM KOIOM, KOTOPbIN UCIIONb3YeT 06BEKT Customer.
ITpuBeny HeCKONbKO ITPUMEPOB:

Customer customer = site.getCustomer();
BillingPlan plan;
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if (customer == null) plan = BillingPlan.basic();
else plan = customer.getPlan();

String customerName;
if (customer == null) customerName = "occupant";
else customerName = customer.getName () ;

int weeksDelinquent;
if (customer == null) weeksDelinquent = 0;
else weeksDelinquent =
customer.getHistory() .getWeeksDelinquentInLastYear () ;

B Takux cMTyauusax MoXeT MMeTbCs MHOXXECTBO K/IMEHTOB Site u customer, u
BCE€ OHM JIO/DKHBI HPOM3BOAUTb HPOBEPKM Ha Hy/eBOe 3Ha4eHMe, BBIIIONHAS OMHAKO-
Bbl€ IeCTBMA Npy o6Hapy>keHUM TakoBoro. Iloxkanyst, npuiuno BpeMst co3aaTh Hy/e-
BOIT OO'BEKT.

TlepBBbIM JIeIOM A CO3JaI0 HY/NEBOM K/AcC Il CUStOmer U MOAMPUUUPYIO K/acc
Customer Tak, 4To6bl OH MOAJEPKMBAT 3aAMPOC IPOBEPKM Ha HY/EBOE 3HaYEHUE:

class NullCustomer extends Customer {
public boolean isNull() {
return true;
}
}

class Customer...
public boolean isNull() {
return false;

}

protected Customer () {} //Tpebyerca mia NullCustomer

Ecnu BosMoxxHoCTH MOAMGULMPOBaTh K1acc Customer HeT, MOXKHO BOCHO/b30-
BaThCA TECTUPYIOLIMM MHTepdeitcoM (cM. Huxe pasgen “TIpuMep: TecTupyrowmit uH-
Tepdeiic”).

ITpu »enaHum MOXXHO CUTHATU3UPOBATh 06 MCIOIb30OBAHUY HY/IEBOTO 06bEKTa NO-
CpeacTBOM MHTepdeiica:

interface Nullable {
boolean isNull();

}

class Customer implements Nullable
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JnA co3naHusA HyNEBBIX KIMEHTOB A X04y A06aBUTh Ppabpuunblit MeToR. Takum 06-
pa3oM, KIMeHTaM He 06s3aTeIbHO OyleT 3HaTb O HYNIeBOM KJ1acce:

class Customer...
static Customer newNull () {
return new NullCustomer();

}

Tenepp HacTynaeT TpyAHbIN MOMEHT. S AOMKEH BO3BpaLliaTh 3TOT HOBbINA HYNEBON
006'beKT BMECTO HY/IEBOT'O 3HAYEHUA ¥ 3aMEHATb NpoBepky Bua foo ==null nposep-
kamu foo.isNull (). [lonesHo HalTH Bce MecTa, Iie 3anpallMBaeTca customer,
¥ U3MEHUTb UX TaKUM 06pa3oM, 4TOOBI BO3BpalL|aTh BMECTO HY/I€BOrO 3HA4E€HUSA HYy/e-
BOT'O MTO/1b30BaTENA.

class Site...
Customer getCustomer () ({

return (_customer == null) ?
Customer.newNull () :
_customer;

}

51 po/mkeH TakXke U3MEHUTD BCe CTyYau UCTIONIb30BaHUA ITOTO 3HAYEHMUA, YTOOBI fie-
NaTh B HUX MPOBEPKY C MOMOLIbIO BbI30Ba 1sNull (), a He cpaBHeHusa c null.

Customer customer = site.getCustomer ();
BillingPlan plan;

if (customer.isNull()) plan = BillingPlan.basic();
else plan = customer.getPlan();

String customerName;
if (customer.isNull()) customerName = "occupant";
else customerName = customer.getName ()’

int weeksDelinquent;

if (customer.isNull()) weeksDelinquent = 0;

else weeksDelinquent =
customer.getHistory () .getWeeksDelinquentInLastYear();

HecoMHeHHO, 3TO caMas ClOXHaA YacTb AaHHOro pedakTopuHra. [Ina kaxaoro
3aMeHAeMOro UCTOYHMKA null Heo6XOAMMO HaWTH BCe Cydyau NpOBEPKM Ha Hye-
BO€ 3HaueHWe U OTPeAAKTUPOBATb UX. EC/I 06bEKT MHTEHCUMBHO MepefaeTcsa B pa3-
Hble METOJbl, UX MOXeET ObITb Henerko orcnennTb. Heo6xonuMo HaiftTu Bce nepeMeH-
Hble TUIIa CUStomer M Bce MecTa UX ucrnonb3obaHus. K coxkanenuio, aty npouenypy
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TPYAHO pa3fieNnTb Ha MenKue wiaru. VIHoraa A o6Hapy>XMBaK MCTOYHMK, KOTOPBIN
UCIIONb3YeTCA JIMIb B HECKO/IBKMX MeCTax, M TOTla MOXXHO 3aMeHMTh ero. Ho yawge
BCEro NpUXOAUTCA JieNlaTb MHOTO 06'beMUCThIX M3MeHeH Mt BepHyTbcsa k cTapoit Bep-
cuM 06pabOTKM HYNEBBIX OO'BEKTOB He TAK YX C/IOXHO, MOTOMY YTO OOpalleHUs K
isNull MoxHO HaiTh 6e3 ocoboro Tpyaa (XOTs 3TO BCe paBHO AOCTATOYHO TPYHO-
eMKas Mpoliefiypa).

Koraa atoT 3Tan 3aBepllieH M yCNeUIHO BBIMOMTHEHbI KOMIWIALMA U TeCTUPOBA-
HMe, MOXKHO B3[I0XHYTb C obnerdyeHneM. Terepb Ha4MHAETCA MPUATHAA YaCThb PAGOTHI.
B naHHbIA MOMEHT A HUYEro He BHIUTPbIBAIO OT NpUMeHeHUA 1sNull BMecTo cpaBHe-
Husa ¢ null. [IpeuMyLiecTBa NoABATCA TOrAA, KOrAa A MepeMelly NoBefleHue B Hyse-
BOM 006beKT customer u ybepy ycmOBHbIE ONEPATOPbl. TH LIATM MOXKHO BBIMIOTHATD
1o ofiHoMy. HauHy ¢ uMeHn. B HacToALMII MOMEHT Yy MEHA MMeeTCA CeAYIOLUA KO
K/IMEHTa:

String customerName;
if (customer.isNull())} customerName = "occupant";
else customerName = customer.getName();

51 nobaBnsio K HyNEBOMY K/1acCy MOAXOAALMA METOJ, [IONyYeHUA UMEHMN:

class NullCustomer...
public String getName() {
return "occupant";

)

Tenepb MOXKHO YOpaTh YC/IOBHBIN KOA:

String customerName = customer.getName () ;

Te e 1efCTBUA MOXKHO MPOJENATH C MOOBIM JPYTUM METOJOM, B KOTOPOM €CTb pa3-
YMHBI/ 0OLIMit OTBET Ha 3anmpoc. S Mory TakXe BBIMONTHUTb COOTBETCTBYIOLIME AeH-
CTBUSA AnA MOAMPUKATOPOB. Tak 4TO K/IMEHTCKMIA KOJ,

if (! customer.isNull()
customer.setPlan(BillingPlan.special()):;

MO>XHO 3aMEHUTb KOJOM
customer.setPlan(BillingPlan.special());

class NullCustomer...
public void setPlan(BillingPlan arg) {}

[ToMHMTE, YTO TakKoe MepeMelileHUe MOBEJEHUA OMpPABJAHO TONBKO TOTAa, KOT-
fia 6ONBLIMHCTBY K/IMEHTOB HY>KEH OfMH M TOT e oTBeT. O6paTuTe BHUMaHMe: A
ckaszan “6onbLIMHCTBY”, a He “BceM’. K/IMEHTBI, KOTOPbIM HY>KeH OTBET, OT/IMYHBIN
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OT CTaHAAPTHOrO, MOTYT MO-NPeXHEMY BbINONHATD NPOBEPKY C MIOMOUIbI0 BbI30BA
isNull. Boiurpbliul MMeeT MeCTO TOr/la, KOTia MHOTMM KMeHTaM TpebyeTcsa OfiHO
M TO )K€; OHM MOTYT NPOCTO NO/NaraTbCa Ha MOBEAEHUE N0 YMOIYAHUIO HY/IEBOTO
Kacca.

JlaHHbBI NpUMep COAEP>KUT HECKONbKO MHOM ClyYail, a UMEHHO — KOJI K/IMEHTA, B
KOTOPOM MCIIONb3YeTCs pe3y/IbTaT OOpalieHuA K KIUEHTY:

if (customer.isNull()) weeksDelinquent = 0;
else weeksDelinquent =
customer.getHistory().getWeeksDelinquentInLastYear():

C 3TMM MOXXHO CTIPaBUTbCA, CO3[AB HY/IEBYI0 UCTOPUIO TI/IaTeXEN:

class NullPaymentHistory extends PaymentHistory...
int getWeeksDelinquentInLastYear() ({
return 0;

}

51 MOAMPUUMPYIO HY/IEBOM K/IMEHT TaK, YTOObI TPYU 3aIpOCe OH BO3Bpallja/ HyNeBOM
K/acc:

class NullCustomer...
public PaymentHistory getHistory() {
return PaymentHistory.newNull():

}

U cHoBa s MoOTy ylanuTb YCIOBHBIN KOJ:

int weeksDelinquent =
customer.getHistory() .getWeeksDelinquentInLastYear();

3ayacTy OKa3biBaeTCA, YTO OJIHM HyNeBble O6'bEKTbl BO3BPAIAIOT ApYTUe HY/leBble
0ODBEKTDI.

IIpumep: TrecTupyrommit uHTepdeic

Tectupyroumit uHTEpeitc CTYKUT abTEPHATUBOI ONpefieNIeHnIo MeToaa isNull.
[Tpu 3TOM MOAXOME A CO3/IAK0 HYNEBOM MHTepQeiiC, B KOTOPOM He OTpefieNeHbl HUKaKue
MeTogbI:

interface Null {}

3aTeM s peanu3yio 3TOT Hy/IeBOI MHTepdeCc B CBOUX HY/eBbIX OODbeKTax:

class NullCustomer extends Customer implements Null...
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[Tocne atoro npoeepka Ha “HY/NEBOCTb BBINONHAETCA C NMOMOLUBI ONepaTopa
instanceof:

aCustomer instanceof Null

O6b14HO, 3aMeTUB Ha FOPU3OHTE OfepaTop instanceof, s ¢ y)xacoM y6eraio, HO
B JAHHOM CJTy4ae ero NpUMeHeHue BIIO/IHe onpasaHHo. Ero oco6oe npenmyuiecTso B
TOM, 4TO NIPY 3TOM He HY>KHO U3MEHATD Knacc customer. 3TO NO3BO/NAET HAM NOMb-
30BaTbCsA HY/NeBbIM 00bEKTOM JlaXKe TOT/Aa, KOTZia AOCTYN K UCXOQHOMY Kofy customer
OTCYTCTBYET.

Jpyrue ocobslie cnyyau

Ilpu BbIMONHEHMM JAHHOrO pedaKTOPUHIA MOXKHO MMETb HECKO/IbKO Pa3HOBMUJ-
HOCTeit Hy/neBbIX 06beKTOB. HacTo MMeeTcs pasHulia MeXAy OTCYTCTBMeM customer
(HoBOE 371aHME, B KOTOPOM HUKTO HE JKMBET) M OTCYTCTBMEM CBEfleHMI 0 customer
(KTO-TO B TepeMKe XXMBET, HO KTO — HEM3BECTHO). B Takoi cuTyalmu MOXXHO co3aTh
OTAeNbHblE KNacChl /1A PasHbIX HYNeBbIX clyyaeB. MHorna HyneBble O6BEKTbI MOTYT
colep>xaTh paKkTU4eCKH1e aHHble, HAPUMeEpP PerucTPUPOBATh NONb30BAHME YCITyraMu
HEU3BECTHBIM XMIbLIOM, YTOObI BIIOCTIEACTBUM, KOT]a CTAHET U3BECTHO, KTO AB/IAETCA
XXMU/IBLIOM, BBICTAaBUTD €MY CYET.

B cymHocTH, 3pech BOMKeH NPUMeHATbCA GOMee KPYMHbIA NMPOEKTHbINA WabI0H,
MMeHYeMblli “0co6bIM’, MM “YacTHBIM cny4aeM™ (special case). Knacc yactHoro cny-
4yas — 3TO OTAE/NbHbIA IK3EMIIAP Kacca ¢ 0ocobbiM nosefeHneM. TakuM obpasom,
HEN3BECTHBINA KNMeHT UnknownCustomer u OTCYTCTBYIOWMUI KIMEHT NoCustomer
6ynyT yacTHbIMM cnydasmy Customer. Takue 4acTHBle CTyYau 4acTO BCTPEYAKTCS
cpeny umucen. B Java y uncen ¢ nnaparolleit TOYKOH eCTb 0cobble 3Ha4€HUA AJIA NONO-
XXUTEbHOM M OTpULaTeIbHOM 6eckoHeuHOCTel U Ans “He uncna” (NaN). [Tonb3a ot Ta-
KVMX 3HayeHMit B TOM, 4TO 6/1arofaps uM cokpataeTcs 06beM kofa, o6pabaTbiBaloiLero
own6ku. Onepauyuy Haj YMCIaMM C IJTaBakOLLeH TOYKO He TeHEPUPYIOT UCKITIOYEHUS.
Brinonnenue mo6oit onepauuu, B koTopoit yyactsyeT NaN, faeT B KauecTBe pe3yib-
Tata Toxe NaN, nogo6Ho ToMy Kak MeTofibl JOCTYNa K Hy/eBbIM O6bEKTaM OOBIYHO
BO3BPALIAIOT Hy/IeBble OObEKThI.

BBenenne yreepxxaenns (Introduce Assertion)

HekoTopas yacTb KOfia peanoaraeT onpeseleHHoe COCTOAHME NPOrpaMMBbl.
Coenaiime npednonomerue A6HbIM C NOMOULLIO ONEPAMOPA yMEBePHOEHUA.

double getExpenselimit () {
// HomkeH mMeTbCA ;MO0 Npemes LeHsl, aMBO OCHOBHONM NPOeKT



Beenenue yrBepxaenua (INTRODUCE ASSERTION)

return (_expenseLimit != NULL EXPENSE) ?
_expenselimit :
_primaryProject.getMemberExpenselimit (};

double getExpenselimit () {
Assert.isTrue( expenselimit != NULL EXPENSE ||

_primaryProject != null);
return (_expenselLimit != NULL EXPENSE) ?
_expenseLimit :

_primaryProject.getMemberExpenselLimit () ;

MoTuBaunsa

YacTo HeKOTOpBIE pa3ernbl Kofa MOT'yT paboTaTh TOMbKO NPy BbIMOTHEHMM ONpee-
JIEHHBIX YcnoBuit. Hanpumep, BbIYMCIEHNe KBAAPATHOTO KOPHA TPe6GyeT, YTo6bl BXOJ-
HOe 3HaueHMe Obl/I0 HEOTpULLATeNbHBIM. [N 06beKTa 3TO MOXET ObITb MPENNONONKe-
HMeE O TOM, YTO XOT: Obl OJIHO M0/Ie B TPYIINe NO/eN COAEPXXUT 3HAUEHHE.

Takue npeanonoXxeHusi 4acTo OKasbIBAlOTCA HeCHOPMYTMPOBAHHBIMM M MOTYT
6bITh BbIACHEHDI TONBKO MpHU IeTaTLHOM M3YyueHuu anroputma. MiHoraa npeanonosxe-
HMS O TAKMX HOPMaJIbHbIX YCTOBMAX YKa3aHbl B KoMMeHTapuAX. Ho ny4yiue Bcero, kor-
Jla TAKOE MpPEATIONOXKeHNEe ABHO GOpMyNInpyeTca B BUJiE YTBEP)KAECHUA.

YrBepxaeHue (assertion) npeacTaBnAeT coboit yCIOBHYI0 KOHCTPYKIMIO, KOTOpas
BCeraa JO/KHA BbINOMHATBCA. COOM yTBepXAEHMS CBUAETENbCTBYeT 06 ownbke B
MporpaMMme, a MOTOMY OH JO/KeH BCeria MPUMBOAUTD K He0OpabaThiBaeMOMY MCKTIOYE-
HUIO. Y TBepXKeHMA HUKOT/IA He HO/DKHbI UCIIONb30BATLCA JPYTUMMU YACTAMMU CUCTEMBI.
B meitcTBUTENBHOCTH YTBEPXKAECHUA 0OBIYHO MOMHOCTHIO YIANIAKOTCA U3 TOTOBOTO KOJAA.
[TosTOMY BaXKHO YKa3aTb, YTO HEYTO NpPEACTAB/AET COOOI yTBEPKAECHHUE.

YTBepxaeHUs CocoOCTBYIOT OpraHu3alum coobuiennit u oTnaaku. Vix KoMmyHu-
KaTMBHAaA PO/b COCTOMT B TOM, YTO OHM [IOMOra0T YUTATENIO IIOHATH, KAKKE MPEAMNOTO-
JKEHUs Je/laeT Ko, Bo BpeMs OT/IaIku yTBEP>KACHM A IIOMOTal0T MepexBaThiBaTh oln6-
K1 O/MM>ke K MOMEHTY MX BO3HMKHOBeHMA. [lo MOMM HabmoileHNAM, NPU HAMCAHUK
CaMOTECTUPYIOLIETOCA KOfla TOMOLLb YTBEPXKAECHNU /1A OT/IA[JKN HEBETUKA, HO 1 OUeHb
LIEHI0 KOMMYHUKATUBHYIO PONb YTBEPXKEHUA.

TexHunka

HOCKOHbe YTBEPXKAECHUA HE NO/KHDI OKa3biBaTb BIMAHUA HA pa60Ty CUCTEMBI, UX
,El06anIeHMe BcCerjga COXpaHAET NOBENEHMUE.
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® Korga Bbl BUAUTE, YTO HEKOTOPOE YC/IOBME NPEATIONATaeTCs BCEr/ja BhIMOMHEH-
HBIM, J06aBbTe yTBEp)KA€HME, B KOTOPOM 3TO ABHO cHOPMYITUPOBAHO.

=> Cnedyem umemv 6 HANUYUL KNIACC yMBEPHOEHUS, KOMOPHILL MONHO UCHONDB3O-
8amp O MAK020 NOBEOEHUS.

He 3noynotpebnsitte yTBepxieHusamMu. He cnegyeT ctapaTbest NpOBEPUTD € UX M10-
MOLIBIO BCE YC/IOBUA, KOTOPBIE, M0 BallleMy MHEHMIO, JO/DKHBI ObITh UCTUHHBI B HEKO-
TOpoM (parMenTe Kofa. VcnonbayiTe yTBep>KieHUA TONBKO I/ IPOBEPKU TOTO, YTO
0653aH0 6bITb UCTUHHBIM. Upe3MepHOe NPMMeHEHEe Y TBEPXKIEHUI MOXKET PUBECTH K
Ay6nTMPOBaHUIO IOTMKM, YTO MelllaeT NMOAAep)Kke Kofa. JIorika, oXBaTbIBalOLas Npes-
TIOTI0)KEHWE, TTO/Ie3Ha, TIOTOMY 4TO 3aCTaB/IAeT 3aHOBO 0OlyMaTh YacTb Kofa. Ecnm kop
paboTaeT u 6e3 yTBEpPXKIEHUIA, TO OT MOC/EAHUX 6O/bLIE MY TAHULIBI U TPYAHOCTEN NPH
Noc/efyoLUeM M3MEHEHNUN KOJIa, YeM TTO/Ib3bI.

Bcerga nposepsitte, 6ymer nu pa6otocnocobeH KOX B Clyyae HEBBINOTHEHMA
yTBepxaeHnA. Ecnu 3To Tak, Takoe yTBep)KeHue CleayeT YAaluThb.

OcTeperaittech Ay61MpoBaTh KO B yTBEPXK/AEHUAX — NPOAYOTUPOBAHHBINA KOJ B
YTBEPXX/IEHUAX MAXHET HUYYTh He /Tydlle, 4eM B N060M gpyrom Mecte. He Goiitech
BBINONHATH pedakTopuur “V3pneyenne Meroaa” (c. 132), uto6s1 n3bexarn gybnupo-
BaHMA.

IIpnmep

Bot npocraa ucropusa ¢ npegenamu 3atpar. CryxauiuM MOXKeT Ha3Ha4aTbCA UH-
AMBUlya/TbHBIA Tpefen 3aTpaT. Ecu cnyxaiime yyacTBYKOT B OCHOBHOM NPOEKTE, TO
MOTYT NO/Ib30BaThCA Npeie/IaMyU 3aTPaT ITOTO NPOEKTA. Y HUX He 06:A3aH ObITh Npefen
3aTpaT M/IM OCHOBHOM MPOEKT, HO YTO-TO U3 3TUX IBYX AOKHO UMEThCA B 06s3aTeNb-
HOM nopAake. Takoe npeanonoXxeHne NpeanonaraeTcsa BHIMOTHEHHBIM B KOfie, KOTO-
PbIl MCTIONB3YeT MpeAe/Ibl 3aTpar:

class Employee...
private static final double NULL EXPENSE = -1.0;
private double _expenselimit = NULL EXPENSE;
private Project primaryProject;
double getExpenselLimit () {
return (_expenselimit != NULL EXPENSE) ?
_expenselLimit
_primaryProject.getMemberExpenseLimit () ;
}
boolean withinLimit (double expenseAmount) {
return (expenseAmount <= getExpenselLimit ());

}



Beepenue yrBepxaenus (INTRODUCE ASSERTION)

B aTOM KOfIE cienaHO HesABHOE AOMYILEHME, YTO Y CY>KALIETO eCTh Npefien 3aTpaT —
6o npoexTa, TM60 MHAMBUAYaNbHbINA. Takoe yTBepXAeHHe cnefiyeT GOpMYIUpOBaTh
B KOJie ABHO:

double getExpenselLimit() {
Assert.isTrue(_expenseLimit != NULL EXPENSE ||
_primaryProject != null);
return (_expenselimit !{= NULL_EXPENSE) ?
_expenselimit
_primaryProject.getMemberExpenseLimit () ;

9To yTBepX/JieHMe HU B KOE! Mepe He MeHseT MOBeleHne nporpamMmbl. B nmobom
Cyyae, eCliM YTBEPXKJ€HNe He BBITIOTHEHO, BO3HMKAET UCK/IKOYEHUE BPEMEHU BBINOI-
HeHMs: OO UCK/TIOYEeHMe U3-3a HY/IeBOrO yKasaTens B withinLimit, nu6o mckmo-
YeHMe BPEMEHU BbINONHeHUA B Assert.isTrue. B pajge cuTyaumit Takoe yTBepxK-
[ieH}e IOMOTaeT 06HapYXUTb OLUNOKY, TOTOMY YTO HAXOAUTCA ONMKe K MECTY €€ BO3-
HuKHOBeHMUsA. OfHAKO yTBEpX/IeHME INTaBHbIM 06pa3oM coobLIaeT 0 TOM, Kak paboTaeT
KOJI M KaKue NMpPeANoNoXeHNs OH Jie/aerT.

Sl yacTo npumensito pedaktopunr “Vssnevenne meroga” (c. 132) K ycToBHOMY BbI-
pakeHUI0 BHYTpY yTBepkzeHua. C ero nomoupio 1160 ycTpanserca aybnmpoBanne
KO/Ia, TM6O NPOACHAETCSA CMBIC/T YCTIOBUSL.

OpaHa U3 CIIOXKHOCTEN NMPUMEHEHUS YTBEPXK/EHUI B Java CBSi3aHa C OTCYTCTBMEM
IPOCTOrO MEXaHN3Ma UX BCTABKU. Y TBepXKAEHMsA AOMKHBI 1eTKO YAANATbCA, YTOOBI He
OKa3plBaTh BAMAHUA Ha NPOU3BOAUTETbHOCTb OKOHYATE/IbHOM Bepcuy koaa. Koneuno,
Ha/lIM4Me TaKOro BCIIOMOTaTe/IbHOrO K/acca, Kak Assert, obnerdaer curyauuw. K co-
)KarneHuo, Mo60e BbIpaKeHUe B YTBEPXKAEHUN BbINOTHAETCS, 4TO 6bI HU CTyYMIOCh.
EnuHCTBEHHBIM CTIOCOGOM He IOIMYCTUTD 3TOTO ABIAETCA KO Hanopo6bue caeaywolero:
double getExpenselLimit () {

Assert.isTrue (Assert.ON &&
(_expenselLimit != NULL_EXPENSE ||

_primaryProject != null));
return (_ expenselLimit != NULL EXPENSE) ?
_expenselimit

_primaryProject.getMemberExpenseLimit ();
}

nm

double getExpenseLimit () {
if (Assert.ON)

Assert.isTrue( expenselimit != NULL EXPENSE ||
_primaryProject != null);
return (_expenseLimit != NULL EXPENSE) ?
_expenselLimit :

_primaryProject.getMemberExpenselLimit () ;
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Ecnu Assert.ON npencrasnsaeT co6oit KOHCTaHTY, KOMIMIATOP AO/DKEH OOHapy-
XXUTb U YAATUTb “MEPTBbINA~ KOJ IIPU JIO)KHOM 3HaY€HUM 3TOM KOHCTaHThbl. OfIHaKo f10-
6aB/IeHMe TAKOTO YCTIOBHOTO BBIPAXXEHUSA 3aMyTbIBAET KOJ|, TAK YTO MHOTME MPOTpaM-
MUCTBI NpefNoYMTaIOT NPOCTO UCMONb30BaTh ASsert, a 3aTeM, NpU CO3AaHUU NPOU3-
BOJICTBEHHOW BEpCUM KOfIA, YAA/IATb BCE CTPOKM, B KOTOPBIX €CTb assert (Hanpumep,
¢ nomouubio Perl).

B knacce Assert Ao/mkHbl ObITb pasHble METOABl C ‘TOBOPALUMMM  MMEHAMM.
Ilomumo isTrue, B HEM MOTYT UMeTbCA TaKMe METOABI, KaK equals umm should
NeverReachHere.
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Yupoiuenne
BbI30BOB METO0B

CyTb 06bekTOB 3aK/moueHa B MHTepdeiicax. [aBHbIM Mpyu paspaboTke xopouue-
ro 06beKTHO-OPUEHTUPOBAHHOTO MPOrpaMMHOrO 00ecreyeHns ABAETCA CO3/laHMe
MPOCTHIX B MOHMMAHUM U NpUMeHeHUU MHTepdeitcoB. B 1aHHOM rnaBe nsy4varorca pe-
¢daxTopuHry, ynpouatowe MHTEpeAChL.

YacTo caMoe MPOCToe ¥ BaXXHOE, YTO Bbl MOXKETE CIENIaTh, — 3TO AaThb METOAY APY-
roe ums. [IpucsanBaHme “roBOpAIMX~ UMEH ABAAETCA K/TI0YEBbIM 31EMEHTOM KOMMY-
uukauuu. Ecim BaM noHATHO, Kak paboTaeT nporpamMMa, He Hajlo 60ATbCA IPUMEHUTD
pedaktopunr “IlepenmeHoBanme MeToaa” (c. 290), 4TO6bl NOAENNTbCA ITUM TIOHMMA-
HueM. Kpome Toro, MOXHO (M HY)XHO) epeMMeHOBbIBaTb lIepPEMEHHbIE U K1acchl. B 06-
eM C/Iyyae TaKue MepeMMEeHOBAHUA BbIMONTHAIOTCA C MOMOLIbIO MPOCTOI TEKCTOBOM
3aMeHBI, TaK YTO 5 He B06aB/IsA/ A1 HUX OCOOBIX MeTOZIO0B pedaKTOpUHTa.

B untepdeitcax cylecTBeHHYI0 po/b UrpatoT napameTphl. [losToMy pacnpocrtpa-
HeHHbIMYU pedpakTOopuHramu sBnswTca “JlobaBnenue napamerpa” (c. 292) u “Ypanenue
napametpa” (c. 294). [IporpaMMuUCTBI-HOBUYKM, He MMEIOLIME OMbITa paboThI C 06beK-
TaMM, YaCTO UCTIONb3YIOT IIMHHbIE CIIMCKU MAapaMeTPOB, TUMMYHbIE 1A APYTUX cpef
pa3pa6orku. O6beKTbl MO3BONAIOT MOTYYaTh KOPOTKME CIIMCKM MAPAMETPOB, a PAJ, pe-
(GaKTOPMHIOB 103BO/ISIET CAeNaTh X ellie kopoue. [Tpyu nepenaye HeCKOMbKUX 3HAYEHM M
13 06'beKTa MOXXHO npuMeHNUTb pedpakTopuHr “CoxpaHeHne Bcero obbekTa” (c. 305) n
CBECTM BCe 3HaYeHMs K OHOMY 06bekTy. Ec/iu Takoit 06beKT He CYLIECTBYET, Er0 MOX-
HO CO3/aTb ¢ IOMOLbI0 pedpakTopuHra “Beenenne o6bekTa mapamerpa” (c. 312). Ecin
’Ke JAaHHbIE MOTYT OBbITb NONyY€eHbI U3 06BEKTA, K KOTOPOMY Y METOJIA y)Ke €CTb AOCTYII,
MapaMeTpbl MOXKHO MCK/IIOYMTH C MOMOLLbI0 peaKTOpuHra “3aMeHa napaMeTrpa Bbl-
30BoM MeToaa” (c. 308). Ecnm mapameTpbl MCMO/b3YIOTCA /1A ONPEENIEHNA YCTIOBHOTO
MOBEfIEHNS, MOXXHO BBITIOTHUTb pePaKTOPUHT “3aMeHa MapaMeTpa ABHbIMM METOAA-
mu” (c. 302). HeckonbKko NOX0KMX METOLOB MOXXHO 0O BEAMHNTD B OJIUH, f00OaB/1AA Na-
pameTp ¢ nomotupio pedakropunra “Ilapamerpusanmns meroga” (c. 300).

Nyr In (Doug Lea) npepynpennn MeHs 0 NpoBeieHMy pedakTOPMHIOB, KOTOpbIE
MPUBOJAT K COKPALLEHMIO CIMCKOB napaMeTpoB. O6bIYHO Takue pedaKTOPUHIY Bbl-
MONHAKTCA TAKUM 06pa3oM, YTOObI nepefiaBaeMble TapaMeTpbl ObIIM HeU3MEHAEMbI-
MM, TAKUMM KaK BCTPOEHHbIE OOBEKTBI MM 06beKThI-3HaYeHMA. OObIYHO ITMHHbBIE
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CIIMCKYM MapaMeTPOB MOXXHO 3aMEHMTb HeM3MEHAeMBIMM OOBEKTaMU; B MPOTMBHOM
Xe cryyae peakTOPUMHIU U3 ATOJ TPYIIbI C/efyeT BBHIMOMHATb C 0060/ OCTOPOX-
HOCTBIO.

Ha npoTsikeHnn MHOTHX JIET A IPUAEP>KMBAIOCH OJHOTO OYeHb 1]eHHOTO Coralle-
HMA — O YeTKOM pasfie/IeHMM METOMOB, U3MEHAIOIIMX COCTOAHME (MOAMPUKATOPOB),
M METOJIOB, 3aMpaLIMBALIMX COCTOAHME (3anpocoB). MHOXECTBO pa3 A caM CTa/IKy-
BAJICA C HEPUATHOCTAMM (M/IM BUJEI, KaK MOMajaloT B 6elly Apyrue) us-3a cMelleHUA
atnx ¢pynxumit. [loaToMy, yBUIeB TaKoe cMellleHMe, A HeMeIEHHO MCMONb3YI0 pedak-
TopuHr “Pasgenenne 3anpoca u Mogudukaropa” (c. 296), yTo6bI U36aBUTHCA OT TAKOTO
CMellIeHNA.

Xopouune uHTepdeichl MOKa3biBalOT He 6oree TOro, YTO HEO6XOAUMO NOKa3aTh, U
Huyero nuiuHero. CKpblBas HEKOTOpPBIE BelliM, MOXKHO ynyyluuTh MHTepdeiic. Koney-
HO, 1O/KHBI ObITh CKPBITHI BCe JaHHBIe (A AyMalo, HeT He06XOAMMOCTHM HalOMMHATD 06
3TOM), @ TAK)KE BCe METOJbl, KOTOPble MOXKHO CKPbITb. ITpyu BbInomHeHUM pedaKTOpUH-
ra YacTO BO3HMKA€ET HEOOXOAUMOCTD YTO-TO BPEMEHHO OTKPBITD, @ 3aT€M CKPBITb C I10-
Molbio pedakroputra “CokpbiTe MeToaa” (c. 320) unu “Yaanenue MeTofa yCTaHOBKM
3Havenus” (c. 317).

Oco6ennoe Heyro6cTBO B Java u C++ mpeacTaBasAlT co60i KOHCTPYKTOPBI, Tpe-
OyloluMe 3HaHMS K/1acca co3JlaBaeMoro o6bexTa. 3a4acTyio 3HaTb €r0 Heo6s3aTeNbHO.
Heo6x0IMMOCTb B 3HAHUM MOXKHO YCTPAHUTh, MPUMEHUB pedaKTOPUHT “3aMeHa KOH-
cTpykTopa gpabpuyHbIM MeTofoM™ (c. 321).

YKu3Hb nporpaMMMCTOB Ha A3bIKe TPOrpaMMMPOBaHMA Java OTpaB/IAeT TAKXKe npe-
o6pa3oBauue Tunos. CTapaiiTech u36aBIATh MONb3OBATENEN KIAaCCOB OT Heo6X0aMMOC-
TH BBITIO/HATD HUCXOAALLee Tpeobpa3oBaHKe, €C/IU Bbl B COCTOAHMM Pa3MeCTUTD €ro
B HEKOTOPOM MHOM MeCTe ¢ MOMOLbI0 pedakTopuHra “VIHKancynsAumnsa HUCXOAALLETO
npusegedus tmoa” (c. 325).

B Java, kak ¥ BO MHOTMX JPYTMX COBPEMEHHBIX A3bIKaX MPOrpaMMUPOBAHUA, UMe-
eTCA MEXaHU3M 00pabOTKM MCK/IIOUEHMI CUTYaLUA, Aenatolmii 6onee NpocToit obpa-
601Ky ouin6ok. He npuBbIKiIMe K HeMy NPOrPaMMUCTBI 1A COOOLIEHUS O BOZHUKLIMX
HeNPUATHOCTAX YaCTO UCMOMb3YIOT KOMb! ounbok. YTo6bl BOCNONb3OBATHCA HOBBIM
MEXaHU3MOM 00pPabOTKM MCK/IIOYEHUH, MOXKHO NMPUMEHMUTb pedakTOpuHI “3aMeHa
Kofla outbku uckodenueM’ (c. 327). OnHako 6bIBaeT, YTO UCK/IIOYEHUS He ABNAIOTCA
NPaBUIBHBIM peLEHMEM, M TOTMA CTlefiyeT BHIMOMHUTD pedakTOPUHT “3aMeHa UCKIIIO-
yeHus npoBepkont” (c. 332).

IlepenmenoBanue Metopna (Rename Method)

UmMsa meTopa He PAacKpbIBA€T €ro Ha3Ha4€HUA.
Msmenume ums memooa.



[TepeumenoBaHme meTona (RENAME METHOD)

Customer Customer

=
getinvedtimt getinvoiceableCreditLimit

MotuBauus

Ba>kHO# 4acThi0 NponaraHAMpyeMOro MHOK CTH/ISI IPOrPaMMUPOBAHUA ABNAETCA
pasaenexue 60NbLIMX M COXKHBIX NpoLeAYp Ha Hebonbline meToabl. Ecn genate 310
HEBEPHO, NPUAETCA U3PAAHO MOMYYMTHCA, BBIACHAA, YTO XK€ AEMAIOT NONy4YeHHbIE Ma-
nenbkue Metofbl. Mi36e>xaTh TaKnMX MyuyeHUI TIOMOTalOT XOpOLlMe MMEHA IS 3TON “Me-
noun”. MeTopaM creayeT aBaTb MMEHa, ACHO PacKpbIBaloLIMe UX Ha3HayeHue. Xopo-
N cnocob s 3TOro — MpeACTaBUTb, KAKUM JO/KEH ObITb KOMMEHTapUi K METORY,
1 npeo6pa3oBaTh 3TOT KOMMEHTapHil B UM MeTOfA.

JXKusHp TakoBa, 4TO ynayHoe MMs MOXKET NPUATH B TONOBY He cpasy. B Takoit cu-
TYyallMu MOXKET BO3HUKHYTb CO6/Ma3H 3a6pOCUTD 3TO 3aHATHE — HY Beib He B UMEHU
xe cyactbe! He cywaitte 311 ronoca — 3710 Bac cobnasHset aemMoH [lytanuk, He cy-
waiite ero. Eciu Bel BUIMTe, YTO Y MeTOAAQ TJIOXO€ UM, 06A3aTENILHO U3MEHUTE €ro.
[ToMHMTe, 4TO Ball KOA NpeiHa3HayeH, B MepBYIO o4Yepenb, /1A 4YelOBeKa, U TONbKO
MOTOM — Ansi KoMIbloTepa. Yenoseky TpebytoTcs xopoumne MMeHa. BcnoMuuTe, ckonb-
KO BpeMeHM Bbl NBITAJIUCh Pa306paTbcsl B KOfe C IVIOXMMM MMEHAMM, YTOObI NOHATD,
yeM ke 3aHAT MeTOfl S4x27uv, U HaCKOJIbKO npouie 6110 6b1, OKAXMCh Y Hero 6onee
noHsaTHoe uMsa. CosgaHue XOPOIWNX UMEH — 3TO UCKYCCTBO, Tpebylollee NMPakKTUKMU;
OBJ/IaJieHMe 3TUM UCKYCCTBOM — B)KHBI LIAr Ha NMYTH K NPEBPaLIEHUIO B JeACTBYU-
TE/IbHO XOpOLLero nporpaMMucTa. To >ke yTBepk/ieH!e CrIpaBeIMBO M B OTHOLIEHUM
APYTMX 371€eMEHTOB CUTHaTypbl MeTofia. Ecnu nepeynopsagoyenue cnoco6Ho nosicHNTh
CYTb, BhINIONHMUTE ero (cM. pedakTopuuru “JlobaBnenue napametpa” (c. 292) u “Ynane-
HMe napameTpa’ (c. 294)).

Texnuka

® BhiscHUTe, I peanu30BaHa CUTHATYpa MeTOlia — B CyNepK/iacce M/IM TOAK/ac-
ce. BoinonuuTe npuBefeHHbIe WArK A1 KaX/A0H U3 peansaum.

B OO6bABUTE HOBBIN METOJ C HOBbIM MMeHeM. CKONMPYNHTE Te/O NpeXXHero MeToaa
B METOJI C HOBBIM MMEHEM M OCYILeCTBUTE HEOOXOAMMYIO HACTPOMKY.

8 BhinonHuTe KOMOUAALIMIO.

® J3meHnTe Teno NpeXXHero MeTOAA TaK, YTOObI B HEM BbI3bIBa/ICA HOBbI METO.
=> Ecnu ccoinox Ha Memoo Mano, 3mom waz 6NonHe MOXHO NPONYCMUmp.

B BroinonHurte KOMOMIALMIO M TECTUPOBAHME.



Inasa 10 YmpolueHue BbI3OBOB METOAOB

| Hafi}lMTC BCe o6pau1emm K MpEeXXHEMY METOAY U 3aMEHUTE UX BbI30OBAMU HOBO-
ro. Beinonusinre KOMIIUIALINIO U TECTUPOBAHUE TNTOCTIE Ka)XJJO# 3aMEHBb.

B VYhanuTe cTapbiit METOR.

=> Ecnu cmapuoiii memoo asnfsemcs 4acmvio unmepgeiica u e2o Henv3a yoanums,
coxpanume ez0 u 00KyMeHmupyiime Kax ycmapesuiuil.

® BbinonHure KOMIMU/IALMIO U TECTUPOBAHUE.

Iipumep
HYCTb UMEETCA METOI AJ1A NMO/Y4YeHUA HOMEpa TCIIC(bOHa YeJ/10BE€Ka:

public String getTelephoneNumber () {
return (" (" + _officeAreaCode + ") " + officeNumber);

}

51 xouy nepeumeHoBath MeTofi B getOfficeTelephoneNumber. Sl HayuuHaw
C CO3JaHMA HOBOTO METO/A M KOMMUPOBAHMUA Tea CTAPOrO METOAA B HOBbIM METOL.
Crapblit METOJ U3MEHAETCA TaK, YTOODI BbI3bIBATH HOBBIIA:

class Person...
public String getTelephoneNumber () {
return getOfficeTelephoneNumber ()
}

public String getOfficeTelephoneNumber () (
return (" (" + _officeAreaCode + ") " + _officeNumber);

}

Tenepb A Hax0Xy MeCTa BbI30Ba CTAPOT0 METO/A M U3MEHAIO UX TaK, YTOObI BMECTO
CTaporo BbI3bIBa/ICA HOBbII MeTOA. [loc/ie BHECEHMA BCeX USMEHEHUM NIPEXXHUIA METOA
MOXXHO YAa/IUTb.

Ta >xe mpoLieaypa ocyluecTBIAETCA, KOIAA HY>XHO J06aBUTb M/IM YAA/IUTh IApaMETP.

Ecnu MecT, rae Bbi3biBaeTCA METOA, HEMHOTO, A Cpa3y 3aMeHAI0 MX OOpallleHMeM K
HOBOMY MeTOAly 6€3 MCIO/Ib30BaHMsA CTAPOro B KayecTBe Aenerupyouero. Ecnu B pe-
3y/lbTaTe TeCTbl OyNyT MOKa3bIBaTh NPO6/1EMDI, A BbINO/NHIO OTKAT M 3aHOBO NPOU3BENY
M3MeHeHW, Tenepb y)Ke 6€3 MUIIHEA NOCMEWHOCTH.

Ho6aBnenue napamerpa (Add Parameter)

Mertopn Hy)XaaeTcst B ROMONHUTENbHON MHGOPMALIMM OT BbI3bIBAIOLIETO METOAIA.
Ho6asvme napamemp, komopuiii moxem nepedamv 3my undopmayuro.



Ho6asnenue napamerpa (ADD PARAMETER)

Customer Customer

==
getContact() getContact(:Date)

MoTtuBaunus

9TO 0YeHb PaCNpPOCTPAHEHHDbIA pedaKTOPUHT, M Bbl HABEPHAKA YK€ UMENU C HUM
peno. Ero MOTMBaUMA NpocTa — U3MEHUTb METOJ, NMpUYEM ITO M3MeHeHUe TpebyeT
AOTIONIHUTEbHOM MHPOPMaLyK, KOTOpas paHee B METOA He TlepeAaBanach, Tak YTO Bbl
pobasnsieTe HOBbIV MapaMeTp.

daKTHYECKH A XOYY He CTO/IbKO PacCcKasaTh O TOM, KOTa ITOT pe(paKTOPUHT HYXEH,
CKO/IBKO O TOM, KOTAa ero He C/IefyeT pOBOAMTD. 3a4acTylo A06aB/eHNIO MapaMeTpa
uMeloTcs 6o/ee NpeAnoYTUTENbHbIE aIbTEPHATUBbI, KOTOpbIe He IPUMBOJAT K yBenu4e-
HMIO CIIMCKa MapaMeTpoB. [IIMHHbIE CIIUCKYM NTAPAMETPOB M/IOXO NMAXHYT, TOTOMY YTO
MX TPYZAHO 3alIOMUHATh M OHM YaCTO COZIEPKAT IPYMNIbI AHHBIX.

B3rnisiHuTe Ha y>ke MMelolLMecs TapaMeTpbl. MOXeT, Bbl MOXETe 3alIPOCUTD Y OfHO-
ro u3 3Tux o6bekToB HeobxoauMyto uHPopMaumw? Ecnu Het, To He 6ypeT nu pasym-
HO CO3/1aTb B OJAHOM U3 HUX MeTOJ], MPeAOCTABNAKLMIA ITY MHPOopMaumio? [lns yero
6yneT ucnonb3oBaHa 3Ta uHpopmauua? He nyyie 6b110 661 UMeTh JaHHOE NOBEEHUE
B JpYyroM o6bekTe — B TOM, KOTOpbIi obnafaer 31oit mHpopmauuei? PaccmoTpure
MMeloLMecs TapaMeTpbl ¥ NIOAYMalTe O HUX BMeCTe C HOBbIM napaMerpoM. He nyuiue
nu 6yzeT BLIMONHUTD pedaxTopuHr “BBenenne obbexta napamerpa” (c. 312)?

51 He yTBepX/ialo, YTO MAPAMETPHI He HYXXHO NOOABNATH HU NPU KaKUX O6CTOATENb-
CTBaX; s CaM YacTO J1e/1alo 3TO, HO He C/ieAyeT 3a6bIBaTh U 06 aIbTEPHATUBHBIX BO3MOX-
HOCTAX.

TexHuunka

Texnuka faHHOro pehakTOpMHra O4eHb MOX0XKA Ha TEXHUKY pedakropunra “Tlepe-
uMeHoBaHue Metoga” (c. 290).

B BoisscHuTe, rge peann3yeTcs CUrHaTypa METOAAa — B CyNepKIacce MIu B MOA-
K1acce. BbInonHuTe 3TH Waru A1 KaXxaoi M3 peannsauui.

8 OO6DbaABUTE HOBbIIt MeTOJ, C 106aBNeHHBIM NapamMeTpoM. CKONMpyiTe TeNo CTapo-
ro MeToAa B METOJ C HOBbIM MMEHEM M OCYILEeCTBITE HEOOXOAMMYIO HaCTPOMKY.

=»> Ecnu mpebyemcsa o0HospemerHO 006a8ump HECKOMbKO NApamempos, npouse
cOenamv 3mo cpasy.

B BbinonHuTe KOMIUIALMIO.

® J3MeHuTe TENO Npe>XXHEro METOAA Tak, 4TOOBI B HEM BbI3bIBA/ICS HOBBIN METOx.



I'naBa 10 Ynpoulenue BHI30BOB METO/JI0B

=»> Ecnu ccounox Ha Memoo Mano, 3mom wiaz 8NOAHE MOXHO NPONyCMumy.

=> B xavecmee 3naueHus napamempa MOXKHO nepedamv n1000e 3HaueHue, HO
06bi4H0 ucnonvdyemcs null ong napamempa-o6vexma u HeoObiMHOE 3HAMe-
Hue 0N 6cmpoeHHblx Mmunos. 4acmo nonesHo UcnovL3N8amv YUCAA, OMAUY-
Hble om Hyns, ¥mobvt GbLI0 NPoUle UX OMCAEOUMD.

@ BoimonHure KOMITM/TALMIO U TECTUPOBAHMUE.

® Hajiaure Bce BbI30OBbI NPEXXHETO METOJa M 3aAMEHMTE UX BbI3OBAMM HOBOTO METO-
pa. BoimonHsAiTe KOMIUNALNIO M TECTUPOBAHME MOC/IE KAXKIOM 3aMEHDI.

® VYpanure cTapblil METOR.

=> Ecnu cmapuiti memoo sénsemcs yacmpio unmepdeiica u ezo Henv3s yoanumo,
coxparume e20 u 00KyMeHmMupyiime xkax ycmapesuiuil.

B BbinonHunte KOMMNMU/IALIMIO U TECTUPOBAHUE.

Ynanenue mapamerpa (Remove Parameter)

[TapaMeTp 60nblile He UCTIONDB3YeTCA TeZIOM METOAA.
Yoanume ezo.

Customer Customer

==
getContact(:Date) getContact()

MoruBauua

ITporpaMMmcTDl YacTo BO6ABNAIOT MApaMeTpPhl M O4eHb HEOXOTHO MX yAansoT. Benb
JIMIIHUHA NapaMeTp He BbI3bIBaeT HUKAKUX NpobiieM, a B 6yayleM MOXKeT CHOBA TTOHa-
nobuThCA.

Y4TuTe, YTO 3TO Bac ONATb cobnasHAET yxe ynoMuHaBlumica aeMoH IlyTanuk;
roHute ero Bon! Hanuume napameTpa ykasbiBaeT, 4TO AaHHass MHQopMauus Heobxo-
IMMa; pasHble 3HA4€HMA UTPAIOT CBOIO pojib. TOT, KTO BbI3bIBAET Balll METOJI, IO/KEH
03a60TUTbCA mepeaadelt MpaBU/bHBIX 3HaYeHui. He yganus nuumnuit napaMeTp, Bbl
obecrieunTte MMIIHEA pabOTOIM BCEX, KTO MCMO/Nb3YeT AAHHDIA MeTOA. ITO HEXOPOLIMIA
nopxoz; TeM 6onee YTO yAaneHue apaMeTpoB NpeAcTaBaAeT coboit npocTeiumni pe-
($aKTOpUHT.



Yaanenue napamerpa (REMOVE PARAMETER)

Hy)XHO NposABAATb 0COOYI OCTOPOXKHOCTD, €C/IM 3TOT METOJ — MOMUMOPQHBbIIL.
B 3TOM cny4ae MOXkeT OKa3aTbCs, YTO JAHHBIN MMapaMeTp UCINONb3YETCA B APYTMX pea-
NU3auUAX METONA, M TOTA YAANATb ero He cefyeT. [I/iA MCIIONb30BAHUA B TAKMX CITY-
YasgX MOXHO JJ06aBUTb OTHE/IbHbIN METOMl, HO HY>KHO M3Y4YMTb, KaK MM IMO/Ib3YITCHA
BBI3BIBAIOILME METOJBI, YTOOBI PeLIUTD, CTOUT /M 3TO AeNaTh. ECM BbI3bIBAIOIIMM Me-
TOAM M3BECTHO, YTO OHM MMEIOT [Ie/I0 C HEKOTOPbIM MOKIACCOM, M OHYM BBINIOTHAIOT
JOTIO/THUTENIbHbIE JeMCTBUS /IS IIOUCKA 3HAYeHNSA 3TOTO MapaMeTpa 6o Monb3ynTcsa
uHdopMaLmeit 06 Mepapxum KIaccoB, YTOOBI BBIACHUTD, HeNb3sA U O6OMTUCH 3HaYe-
HueM null, fo6asbTe eute oauH MeTox 6e3 atoro mapamerpa. Ecnu xe uM He Tpeby-
eTCA 3HATh O TOM, KaKOJi MeTOJ KaKOMY K/IacCy IPUHAMIEXUT, OCTaBbTe BbI3bIBAIOLL e
MeTOJbl B CYACT/IMBOM HEBENEHUM.

Texunka

TexHMKa AaHHOTO pepaKTOPUMHIa OYeHDb TOXOXKA Ha TeXHUKY pedakTopunros “Ile-
peuMeHoBaHue MeTopia” (c. 290) u “JlobaBneHne napamerpa” (c. 292).

B BbiACHUTe, peanu3yeTca M CUTHATYpa MeTofla B CyNepK/acce MM MOK/Iacce.
BhisicHMTe, MCIONDB3YeT /1M K/IACC MM CymepKaacc 3ToT napaMetp. Ecnu na, He
BBIMO/IHANTE 3TOT pepaKTOPUHT.

B O6bsABuUTE HOBBI MeTOR 6e3 JaHHOro napaMeTpa. CKONUPYNATe Te/IO MPeXHEro
MeTOJia B METOJ| C HOBBIM MMEHEM U OCYLIeCTBUTE HEOOXOIMMYI HACTPOIAKY.

=> Ecnu mpe6yemcs yoanumo HeCKONbKO NAPAMEMPOB, npouse yoarump ux cpa-
3y ace.

B BbIMonHMTE KOMIUALMIO.

B JI3MeHMUTE Te/IO CTAPOrO METOJA TaK, YTOOBI B HEM BbI3bIBA/ICS HOBbII METOJ.
=»> Ecnu 6v130606 Memooa HeMHO20, 3MOM waz 8noiHe MOXHO NPONYCMUmMb.

B BhImonHMTE KOMITUIALMUIO U TECTUPOBAHME.

a Hav“mme BCe€ BbI3OBBI IIPEXXHET 0 METOAA U 3aMEHUTE UX BbI3OBAMM HOBOT'O METO-
aa. BrinonHsaiiTte KOMIMUIALUIO U TECTUPOBAHUE 11OCTIE Ka)KIIOﬁ 3aMEHBI.

B Ynanurte cTapbiii METOR,.

=> Ecnu cmaputit Memod A6715emcs yacmovio unmepdetica u e2o Henv3s yoarum,
coxpanume ezo u O0KyMeHmupytime Kax ycmapesuu.

B BpimonHure KOMIIUIALUIO U TECTUPOBAHUE.

[TockonbKy s 4yBCTBYIO ce6s BIIO/IHE YBEPEHHO NpU J06aBNeHUM U YiaNeHn M napa-
MeTPOB, 51 YaCTO A€/al0 ITO 3a OfMH 3TAN Cpasy /1A GOMbILOIA IPYNIIbI.



Inasa 10 VYnpoueHue BEI3OBOB METOAOB

Paspenenue sanpoca u Mmopudukaropa
(Separate Query from Modifier)
ViMeeTca MeToA, He TONBKO BO3BpPALAKOIIMIA 3HaUeHMe, HO ellle U U3MEHAIOLIUH COo-

CTOAHME OOBEKTA.
Co3datime déa memooda: 00uH ONA 3anpoca, 8mMopoil — O MOOUPUKALUU.

Customer Customer

—\
getTotalOutstandingAndSetReadyForSummaries ﬁ> getTotalOutstanding
setReadyForSummaries

MoTuBaunsa

Ecnu ectp dyHkums, koTopas Bo3BpalljaeT 3HaYeHME M He UMeeT Hab/IofaeMbixX
No6OYHBIX AEMCTBMIA, 3TO OYeHb XOpowo. Takylo PYHKLMIO MOXHO Bbi3bIBaTb CKOMb
yrogHo 4yacto. Ee BbI30B MOXXHO nepeMecTUTh B Apyroe Mecto Metofa. CoBoM, ¢ Hel
3HAYMTEbHO MeHbLIE TPOO/IEM.

910 BOOOIE XOpOoLIas Maes — pas3nuyaTh METOAbI C MOOOYHBIMU JENCTBUAMMU U
METOfbI, Y KOTOPHIX UX HeT. [1on1e3HO c/legoBaTh NpaBuiy, YTO y 1600 METOAR, BO3-
Bpalllalollero 3HaueHue, He JO/KHO ObiTh HabnwopaeMbix noOOYHbIX geitcTBuit. He-
KOTOpble MPOrPAaMMMCTBI PACCMATPUBAIOT 3TO NMPABU/IO Kak abcomotHoe [13]. S He
npuaepxuBaioch ero B 100% cnyyae (BnpoyeM, Kak U MH0ObIX APyrUX NPaBU), HO B
OCHOBHOM CTapaioch ero co6/M0aTh, ¥ OHO XOPOLIO MHE CITYXXMT.

O6napyxuB MeTOJ, KOTOpbIA BO3BpalllaeT 3HaueHue, HO NpU ITOM ob/najaeT no-
60YHBIMU NeHCTBUAMY, CTIEAYET MOMBITATHCA PA3AEIUTD 3aMPOC U MOAUPUKATOP.

Bo3M0oXHO, Bbl 06paTIM BHUMaHMe Ha CTI0BA “Hab00aemble N0OOYHbIE AeACTBUA .
PacnpocTpaHeHHOIt onTMMMU3anMelt ABNAETCA KelIMPOBaHUe 3HAYEHUA 3aMPOCa B No/e
C TeM, YTO6bI MOBTOPHbIE 3aMPOCHI BHIMOMHAMUCD 6bIcTpee. XOTS Npy 3TOM COCTOsIHME
00beKTa ¢ KellleM M3MEHAETCH, Takoe U3MeHenne He HabmopaeMo. JIio6as nocnenosa-
TE/IbHOCTb 3aNpOCOB BCErAa BO3BPAllaeT OAHM U Te JKe Pe3yIbTaThl A1 KaXKAOro 3a-
npoca [13].

Texunka

B Co3paifTe 3anpoc, BO3BpALLAIOLIMIL TO XKe 3HAYeHMe, YTO U UCXOIHbI MeTox,.

=> Ilocmompume, 4umo umenno 8038pauiaem ucxoonviti memoo. Ecau sozspaua-
emcsA 3HAveHUe BPEMEHHOL nepeMeHHOl, Hatidume mecmo, 20e OHA nony4aem
c80€e 3HaueHue.



Pasnenenne sanpoca u mogudukaropa (SEPARATE QUERY FROM MODIFIER)

B MoguduumnpyiTte UCXOAHBINA METOJ TAK, YTOOBI OH BO3BPpALIa/l pe3y/1bTaT BbI3O-
Ba 3ampoca.

=> Bce onepamoput return 8 ucxo0Hom memode OONKHbI UMemb 6U0 re-—
turn newQuery ().

=> Ecnu spemennan nepemMeHHas ucnonb3osandack 6 Memooe ¢ eOUHCMBEHHOU ue-
7610 3aX84MA 8036PAULAEMO20 3HAYEHUSA, €€, CKOPee BCe20, MOXHO yYOanums.

B BrinonHurte KOMINMU/IALMIO U TECTUPOBAHME.

8 J[ns KaX/0ro BbI30BA 3aMeHMUTE eiuHOe obpallleHne K MCXOLHOMY METOAy Bbl-
30BOM 3amnpoca. [JobaBbTe BBI30B MCXOAHOTO METOAA Nepell CTPOKOH C BbISOBOM
3anpoca. BoinonHsAiTe KOMIUAALMIO U TECTUPOBAHME NOC/IE KAKJOTO M3MeHe-
HUA BbI30Ba MeTO/a.

B OO6DbABUTE 17 UCXOQHOTO METOAA TUIl BO3BpalllaeMOro 3HaYeHus void u yna-
JIUTE BblpaXkeHUd return.

IIpumep

[TpuBeneHHas ¢yHKUMA coobLiaeT MHe UMA B3NOMILIMKA CUCTEMbl 6€30MacCHOCTH
1 nocbinaeT curHan Tpesorn. CornacHo MMeLleMycs MpaBuly OTIPaBAAETCA TONbKO
OIMH CUTHaJ, JaXke eC/u 3/10/1e€B HECKO/bKO:

String foundMiscreant (String[] people) {
for (int i = 0; i < people.length; i++) {
if (people(i].equals("Don")) {
sendAlert () ;
return "Don";

}

if (people(i].equals("John")) {
sendAlert();
return "John";

}

return "";

}
BbI30B 3TOM QYHKLMM BBINONHAETCA 3[€Ch:

void checkSecurity(String{] people) {
String found = foundMiscreant (people);
someLaterCode (found) ;

YTo6b! OTAENUTD 3aNpoc OT MOAMGUKATOPA, A NOMKEH CHaya/la Co3JaTh MOAXoas-
LMt 3aTPOC, KOTOPBIN BO3BpaLIaeT TO XK€ 3HaYeHMue, YTO U MOAM(PUKATOP, HO He Bbl-
MONHsAeT NOOOYHbIX JeNCTBUI:



v I'napa 10 YnpomeHue BHI30BOB METOJOB

String foundPerson(String[] people) {
for (int i = 0; 1 < people.length; i++) {
if (people(i].equals("Don")) {
return "Don";
}
if (people(i].equals("John")) {
return "John";
}
}

return "";

[Tocne 3TOrO A MOOYEpPENHO 3aMeHAI0 BCe return B UCXOAHOM QYHKIMM BbI30BAMU
HOBOro 3anpoca. Ilocne kaXxgoi 3aMeHb! A BBIMONHAK TecTUpoBaHMe. B pesynbrare
NepBOHAYa/IbHBIN METOJl TIPUHUMAET CIeNyOUIMil BUL:

String foundMiscreant (String([] people) {
for (int 1 = 0; 1 < people.length; i++) {
if (people([i].equals("Don")) {
sendAlert();
return foundPerson (people) ;

}

if (people[i].equals("John")) {
sendAlert ();
return foundPerson (people) ;

}

return foundPerson (people) ;

Tenepb A U3MEHKO BCE€ BbI3bIBAKOUINME METOIbI TAK, 4TOOBI B HUX NNpOUCXOIUO IBa
BbI3OBa: CHadaza — MO,IIMQ)MKaTOpa, a [IOTOM — 3alpoca:

void checkSecurity(String[] people) {
foundMiscreant (people) ;
String found = foundPerson (people);
someLaterCode (found) ;

ITpogenas 3TO /1A BCeX BLI3OBOB, A MOTY YCTAHOBUTb /1 MoauduUKaTOpa TUI BO3-
BpalljaeMoro 3HayeHus void:

void foundMiscreant(String[] people) {
for (int 1 = 0; 1 < people.length; i++) {
if (people[i].equals("Don")) {
sendAlert();
return;



Pasgenenue sanpoca u mogudukaropa (SEPARATE QUERY FROM MODIFIER)

if (people(i].equals("John")) {
sendAlert () ;
return;

Tenepb, noxanyit, nyyiue U3BMEHUTb UMA OPUTUHANA:

void sendAlert {String[] people) {
for (int i = 0; i < people.length; i++) {

if (people(i].equals("Don"}) ({
sendAlert () ;
return;

}

if (people[i].equals("John")) {
sendAlert();
return;

KoHeuHo, B 9TOM cny4ae Ay6nupyeTcs MHOTO KOfia, MOTOMY YTO MOAM(UKATOP MC-
No/b3yeT /15 CBOeN paboThi Teno 3anpoca. Ternepsb s1 MOTy IPUMEHUTDb K MoiduKaTo-
py pedaktopunr “3aMena anroput™a’ (c. 159):

void sendAlert(String[] people) {
if (! foundPerson(people).equals(""))
sendAlert();

Bonpocbl MHOTONOTOYHOCTH

Paborarouine B MHOTOMOTOYHOM Cpefle 3HAKOT, YTO BbIMO/HEHME ONepaluit Npo-
BEPKU M YCTAHOBKM B KaueCcTBe €AMHOro AefCTBUSA ABNAETCA BaXXHOI uanomoi. [Ipu-
BOZMT /I 3TO K KOHQ/MKTY C pacCcMaTpuBaeMbiM pedaktopurrom? S obcyxnpan sty
npo6nemy c Jlyrom JIu (Doug Lea) u npuien x BbIBOAY, YTO HeT, HO BHIMONTHUTb HEKO-
TOpble AOMONHUTENbHbIE AeHCTBUA Heobxonumo. [lo-npexxHeMy nonesHo pasjeneHue
omnepaLuit 3anpoca U MOEMPUKaLIMM, OTHAKO HY>KHO COXPAHUTb U TPETUI METOf, OCY-
LeCTBAAOWMIA U TO, M ApPYroe oaHoBpeMeHHO. Onepauus “sanpoc u Moaudukaums”
RO/KHA BI3bIBAaTb OT/ieNIbHbIE METO/bI 3aNIPOCa U MOAMUKALIMM U ObITD CHHXPOHU3MU-
poBaHHoit. Ecnu onepauuu 3anpoca n Mogudukalumm He CUHXPOHU3UPOBAHbI, MOXHO
OrpaHMYMUTh UX BUAMMOCTD MAKETOM MM CH€NaTbh 3aKpbiThiMKU. braropaps sTomy mo-
ny4aeTcsi 6e3onacHas CMHXPOHM3MPOBAaHHasA OnepaLys, pasfeNeHHas Ha [Ba JIETKMX
ANsA MOHMMAHUA MeTOAA. D! iBa MeTOfla 60/1ee HU3KOro ypOBHA MOTYT NPUMEHATHCA
ANA IpYTUX Lieneit.



I'naBa 10 VYnpouieHue BHI30OBOB METOOB

ITapamerpusanusa meroga (Parameterize Method)

Heckonbko MeTOROB BBIMOMHAIOT CXOAHbIE JEMICTBUSA, HO C Pa3HbIMU 3HAYEHUAMHY,
cofep>KalyMMMCs B Te/le METOA.

Cosoatime o0un memoo, KOMopbviii ucnonv3yem O 3a0aHUSA PA3HBIX 3HAMEHUIl na-
pamemp.

Employee Employee
. \
fivePercentRaise() -7 raise(percentage)
tenPercentRaise()

MoTtuBanus

MHoraa BCTpeyaloTcs 1Ba METOAA, BBINONHALIME CXOAHbIE AEACTBUSA, OTIUYAK-
UMECs MULIb HECKONBKMMM 3HaYeHMAMU. B 3TOM cyyae MOXHO ynpoOCTUTb CUTYa-
1IM10, 3aMEHMB Pa3Hbleé METOAbI OAHUM, KOTOPbIi CIIPABIAETCS C STUMM Pa3UuUIMM
C MoMoLbI0 MapaMeTpoB. IIpy TakoM M3MeHeHMU YCTpaHseTca AyOnMpoBaHue Koja
1 BO3pacTaeT rMOKOCTh, MOTOMY YTO B pe3y/nbTaTe JOGABNEHUA MAPAMETPOB MOXHO
o6pabaTbiBaTh M Apyrye BAPUAHTHI.

Texunka

B Co3ajaliTe NapaMeTpU30OBAHHbBII METOJ, KOTOPbIM MOXXHO 3aMEHUTb KaXKAbIi M1O-
BTOPAIOIMIACA METOJ.

BbinonHuTe KOMNUAALMIO.
3aMeHMTE CTapblit METOA BbI3OBOM HOBOTO.

Boinonuure KOMIIU/TALUIO U TECTUPOBAHUE.

IloBTOpMTE 3TN AENCTBMUA A/1A KaXXAOTO METO/A, BLITONHAA TECTUPOBAHME NTOCTIE
KaXXJ10# 3aMeHbI.

MHoraa MOXHO BBINONHUTD TaKOV peaKTOPUHT He J/1 BCEIrO METO/A, a TONbKO /1A
ero 4acty. B TakoM cnyyae cHayana BbijienuTe GPparMeHT B OTAENbHbBIA METOJ, @ 3aTeM
napaMeTpU3yHnTe ero.



[TapameTpusauma Mmetoga (PARAMETERIZE METHOD) v

IIpumep
BoT npocTeiunit cnyyait Takux MeTOOB:

class Employee {
void tenPercentRaise() {
salary *= 1.1;
}
void fivePercentRaise() {
salary *= 1.05;
}

UxX MOXXHO 3aMeHUTDb OOJHUM METOAOM:

void raise(double factor) {
salary *= (1 + factor);

}

KoHeuHo, 3TOT c/yyait HaCTO/NBKO MPOCT, YTO €ro 3aMETUT KaXKAblit. Ho BOT MeHee
OYEBUJHDBIN CIyYai:

protected Dollars baseCharge() {
double result = Math.min(lastUsage(), 100) * 0.03;
if (lastUsage() > 100) {
result += (Math.min(lastUsage(), 200) - 100) * 0.05;
}i
if (lastUsage() > 200) {
result += (lastUsage() - 200) * 0.07;
}bi

return new Dollars(result);

ITOT KO MO)KHO 3aMEHUTD ceayrumunumMm:

protected Dollars baseCharge() {
double result = usageInRange(0, 100) * 0.03;
result += usageInRange (100, 200) * 0.05;
result += usagelInRange (200, Integer.MAX VALUE) * 0.07;
return new Dollars(result);
}
protected int usageInRange(int start, int end) ({
if (lastUsage() > start) return Math.min(lastUsage(), end) - start;
else return 0;

CNOXXHOCTDb B TOM, YTOGbI O6HAPY>XUTb MOBTOPAIOLIMACA KOJ, C HECKO/IBKMMM 3Ha-
YEHUAMM, KOTOpblE MOXKHO NepefiaTh B KayeCcTBe MapaMeTpoB.



I'maBa 10 VYnpouieHue BEI30OBOB METOJOB

3aMeHa mapaMeTpa ABHBIMYM MeTOJaMMU
(Replace Parameter with Explicit Methods)

VMeeTcs MeTOf, BBINOMHAOLIMIA Pa3Hblil KOJ B 3aBUCUMOCTH OT 3HAYEHUA MapaMeT-
pa nepeuncIuMoro TUMa.
Co3odatime omOenvHbiti Memoo 0N KAX0020 3HAYEHUA napamempa.

void setValue(String name, int value) {
if (name.equals("height")) {
_height = value;

return;

}

if (name.equals("width")) {
_width = value;
return;

}
Assert.shouldNeverReachHere () ;

[}

V

void setHeight(int arg) {
_height = arg;

}

void setWidth(int arg) {
_width = arg;

}

MortuBauna

JlannbIii pepaKTOPUHT ABNAETCA OOPATHBIM 110 OTHOWEHMIO K pedakTopunry “ITa-
pameTpusauus Metoaa” (c. 300). TunuuHas cuTyauma AnA NpUMeHEHUs JAHHOTO pe-
¢)aKTopm{ra BO3HHMKAECT B cnyqae, Koraa €CTb napameTp C lIV[CKpCTHbIMVl 3HAa4YCHUAMMU,
KOTOpble HPOBCPHIOTCH B )’CHOBHOﬁ MHCTpYKuMM, N B 3aBUCUMOCTU OT pesyanaTOB
TIPOBEPKU BbITIONIHAETCA PasHblit KOf. Bbi3abiBalomi KOM AOMKEH PELINTD, YTO Tpeby-
€TCA AcnaTtb, U nepenaTb B Ka4€CTBE napameTpa COOTBeTCTBYIOUlee 3HA4YE€HUC,; HOSTOM)’
MOXHO M3Ha4YaJIbHO CO34aTb paanwmble MEeTOoAbl U M36aBVlTbCﬂ oT YCHOBHOﬁ MHCTPYK-
1007071 TaK y,uaeTcx M36e)KaTb YCHOBHOI‘O NMOBEACHUA U HO)I)"{MT]) BO3MOXHOCTb npOBep-
K1 BpeMeHM KoMnunauuu. Kpome toro, uHTepdeiic B 3TOM cnyyae cTaHOBUTCA Oonee
npoapaquIM. Ecnn VlCI'lOIIb3YCTC)'{ napameTp, TO HpOI‘paMMVlCT)’, HPMMCH)HO[.L[CM)’ Ta-
KON METO[, MPUXOAUTCA HEe TONbKO paccMaTpUBATh UMEIOLLMECA B K/IACCE€ METOAbI, HO
1 OnpefenaTb NpaBUIbHOE 3HAYEHME NapaMeTpa (3TU 3HaYeHUA HEPEIKO OYEeHb M/I0X0
MOKYMEHTHUPOBAHbI).



3aMeHa napaMeTpa ABHBIMU METONAMM...

[Ipo3pauHocTh MHTepdeiica ye MOXeT ObITb AOCTAaTOYHBIM OCHOBAaHMEM [JIs
npoBefenus pedaKTOPUHIa, JaxKe eCIM NMpoBepKa BPEMEHU KOMMMIALMMA HE NPUHO-
cuT 0co60it nonb3pl. Kog Switch.beOn () 3HauuMTenbHO MOHATHee, YeM Switch.
setState (true), Aaxe eciu Bce BbINONHAEMOE eNICTBME 3aK/TI0YA€TCA BCETO /UL
B YCTaHOBKE BHYTPEHHEr0 JIOTMYeCKOro Mos.

Ecnyu 3HavyeHMsA mapaMeTpa MOTYT U3MEHATbCA 3HAYMTENbHO, MPUMEHATD aHHBIN
pedakTopuHT He cTOMT. ECM 3TO MpOMCXOAMT M NepefaHHbli MapaMeTp MpU 3TOM
NPOCTO MPUCBaNBAETCA T10/TI0, BOCIIONb3YNTECh MPOCTBIM METO/IOM YCTaHOBKM 3Haye-
Hus nons. Ecnu tpebyetca HekoTOpoOe yClOBHOE MOBeJieHNe, Nydllle NPUMEHUTD pe-
¢bakTopuHr “3aMeHa YCIOBHONM MHCTPYKIMy nomumopousmom” (c. 271).

Texnuka

B Co3faliTe ABHbIA METOJ ISl KAXXIOTO 3HAYEHMA NTapaMeTpa.

B 1514 KaXK0¥t BeTBU YC/TOBHOM MHCTPYKLIMM BbI3OBUTE COOTBETCTBYIOLMI HOBbIM
METOf.

B BoinonusiTe KOMIIUALUKIO U TECTUPOBAHUE I10OC/IE€ UIMEHEHUA Ka>X10/1 BETBU.

B 3aMeHuTE Ka)K,IIbIﬂ BbI3OB YC/TOBHOTO M€TO/|a BbI3OBOM COOTBETCTBYIOLIETO HO-
BOro M€TOaa.

B BpinonHuure KOMIIUIALNIO U TECTUPOBAHME.

B [locne u3sMeHeHMS BCEX BBI3OBOB YRAIUTE YCIIOBHbe;l METO.

IIpumep

51 Xouy co3fiaTh NOAK/MACC Kacca pabOTHMKA HAa OCHOBE 3HAYeH U MePeJaHHOrO Ma-
paMeTpa:

static final int ENGINEER = 0;
static final int SALESMAN = 1;
static final int MANAGER = 2;
static Employee create(int type) {
switch (type) {
case ENGINEER:
return new Engineer();
case SALESMAN:
return new Salesman();
case MANAGER:
return new Manager ();
default:
throw new IllegalArgumentException (
"HeBepHoOe 3HaueHye koma Tuna");



I'naBa 10 YnpouieHue BbI3OBOB METOAOB

[Tockonbky 3T0 PaGpuyHbIN METOA, i HE MOTY BOCIMO/Ib30BAThCA pedakTOpUHIroM
“3ameHa YC/I0BHONM MHCTPYKLMK nonmuMopdusmom” (c. 271), Tak KakK A ellle He CO3Aan
00bekT. S npeanonarai, YTo HOBBIX K/IaCCOB OyaeT HEMHOTO, MOITOMY MMEET CMBICT
Hanuyme ABHbIX MHTepdericoB. CHayana A cO3Aal0 HOBbIE METO/bL:

static Employee createEngineer() {
return new Engineer();

}

static Employee createSalesman() {
return new Salesman();

}

static Employee createManager () {
return new Manager();

}

3aTeM A 1O OJHOMY 3aMEHAI0 BETBM MHCTPYKLIMM OlepaTopa switch BbizoBaMy
ABHBIX METOMIOB:

static Employee create(int type) {
switch (type) {
case ENGINEER:
return Employee.createEngineer();
case SALESMAN:
return new Salesman();

case MANAGER:
return new Manager();

default:
throw new IllegalArgumentException (
"HeBepHOe 3HaueHMe koma Tuna");

51 BBIMONHAI KOMITMIALMIO ¥ TECTUPOBAHME TIOCTIE U3MEHEHMA KaXK/I0M BETBU KOH-
CTPYKUMM Switch, NoKa He 3aM€HIO UX Bce:

static Employee create(int type) {
switch (type) {
case ENGINEER:
return Employee.createEngineer();
case SALESMAN:
return Employee.createSalesman{);
case MANAGER:
return Employee.createManager():
default:
throw new IllegalArgumentException (
"HeBepHOe 3HaueHue koma Tuna");



Coxpanenue Bcero o6bexra (PRESERVE WHOLE OBJECT)

Tereps s Nepexo)Xy K BbI30BaM CTApPOro MeTOa Create n 3aMeHsAI0 Ko B1Aa
Employee kent = Employee.create (ENGINEER)
CEAYIOLMM:

Employee kent = Employee.createEngineer()

ITocne Toro Kak s BBINOMHIO TaKYyl0 3aMEHY A1 BCEX BbI3OBOB METO/IA create, s
MOT'Y yOa/IuTb METOX create. BoaMoxHo, MHe yAacTca 1306aBUTHCA M OT KOHCTAHT.

CoxpaHnenne Bcero o6bekra (Preserve Whole Object)

Bbi nony4aete 0T 06bekTa HECKONIbKO 3HaY€HUit, KOTOpbIe 3aTeM IlepefjaeTe PU Bbl-
30Be MeTO/a B Ka4eCTBe apaMeTPOB.
Iepedasatime emecmo amozo éeco 06vexm.

int low daysTempRange () .getLow () ;
int high = daysTempRange () .getHigh();
withinPlan = plan.withinRange (low, high);

I

withinPlan = plan.withinRange (daysTempRange()):

MoTuBaunus

[Togo6Has cUTyalLMs BOSHMKAET, KOra 00DEKT NepeaaeT HECKONbKO 3Ha4€HM M laH-
HBIX M3 O{HOrO 0ObeKTa B KauyecTBE NMapaMeTpPOB Bbi3oBa MeTofia. [Ipobnema B Tom,
YTO, €C/IM BbI3bIBAEMOMY O0beKTY B Ja/IbHEIIEM NMOTPEOYIOTCA HOBbIE JaHHbIE, NPU-
JETCSI UCKATh M M3MEHATD BCe BbI30BbI 3TOro MeTofa. Ho aToro MoxxHo nsbexars, ecn
TnepefaBaTh MeTOAY BeCb OODBEKT, OT KOTOPOro MOCTYNAKT JaHHbIE, LenukoM. Toraa
BBI3bIBa€MBI 0OBEKT MOXET 3aNpallnBaTh N06bIe HEOOXOAUMBIE EMY [IAHHbIE OT I1€-
PERaHHOro 06bekTa.

[ToMMMO MOBBILIEHUA YCTOMYUBOCTH CIIMCKA MAPAMETPOB K USMEHEHMAM, JaHHbIN
pedaKTOPUHT YacTo ynydilaeT yio604uTaeMOCTh Kofla. PaboTtarb ¢ A/MHHBIMU CiM-
CKaMy MapaMeTpoB TPYAHO, MOTOMY 4TO KaK BbI3bIBAIOLUMIA, TAK M BbI3bIBAEMBIN KOAbI
JOJDKHbI IOMHUTD, KAKME UMEHHO 3HaY€HUA JO/DKHBI ObITb B 3TOM crucke. [InuHHbIE
CIIMCKY NapaMeTPOB COCOOCTBYIOT TaK>Ke AY6NMPOBaHMIO KOJIA, IOTOMY YTO IIPH 3TOM
BBI3bIBAaEMbIit OOBEKT HE B COCTOSHMU BOCMONB30BATbCA HUKAKMMU APYTUMM METOAA-
MM [epeJlaHHOr0 06beKTa /1A BHIYMC/IEHMA MPOMEXYTOYHBIX 3HAYEHUM.



[nasa 10 YnpomeHue BHI30OBOB METOLOB

Y 3Toit Mefianu ectb U 060poTHaA cTopoHa. [Ipu nepegaye 3HaueHMIt BbI3BaHHBIN
00BEKT 3aBUCUT TOBKO OT 3Ha4eHUif, HO He OT 06'beKTa, U3 KOTOPOro 3TH 3HaYeHUs
nonyyensl. [lepenaya o6beKTa ycTaHaBNIMBaeT 3aBUCUMOCTb MEX/y HUM U BbI3bIBae-
MbIM 06bexTOM. Ecnu Bce 3TO NPMBOAUT K YCHIEHMIO 3aBMCUMOCTEN M YCIOKHEHNIO
CTPYKTYPbI 3aBUCMMOCTE, JaHHbI/ pedaKTOPUHT /Tydlle He UCIIONb30BATD.

S cnpunan eute 06 ofiHOI NpPUYMHE, IO KOTOPOI He CTOUT MPUMEHATDb OMMUChIBae-
Mblit pedakTopunr. OHa 3aK/I049a€TCA B TOM, YTO €C/IM BBI3BIBAKOILEMY OOBEKTY HYX-
HO TO/IbKO OJHO 3HAaY€HME U3 3aMpallMBaeMOro o6beKkTa, TO Jyylle MepeaBaTbh 3TO
3HayeHMe, a He Bech 0ODBEKT. Sl ¢ Takoit TOUKoO¥ 3peHMA He cornaceH. [lepenaya ogHoro
3HAYeHUA M OHOrO OObeKTa PaBHO3HAYHBI, IO KpaltHeil Mepe B IjlaHe MOHATHOCTH
(nepegaya napaMeTpoB M0 3HAYEHUIO MOXKET MOTPeOOBATh JOMOTHUTENIBHBIX HAK/Ia-
HBIX pacxofoB). [maBHOI Mpo6/1eMoit B 3TOM C/ydae AB/IAETCA NPo6reMa 3aBUCUMOCTH.

To, 4To BbI3bIBAEMOMY METOAY HY>KHO MHOTO 3Ha4€HMI APYroro 06beKTa, TOBOPUT O
TOM, 4TO B [IeHCTBUTETBHOCTU ITOT METOJ AO/KEH ObITh OMNpesienieH B 00'beKTe, KOTOPbIit
NOCTaB/IAET 3TH 3Ha4eHuA. [103TOMY npy npuMeHeHMM JaHHOTO pedpaKTOPUHra paccMOT-
puTe B KaueCcTBe BO3MOXHOI anbTepHaTuBbl pedaktopuur “IlepeHoc Mertoma” (c. 162).

MoxeT 0Ka3aThCs M TaK, YTO HEOOXOAMMBII LieNbIlt 0ObeKT MoKa He onpeferneH. Tor-
Jla BaM HY>HO npuOernyTh K pedakropunry “Beesenue obpexra napamerpa” (c. 312).

3ayacTylo BbI3bIBAKOLLMIA OOBEKT NepefiaeT B Ka4eCTBE MApaMeTPOB HECKO/IBKO 3Ha-
YeHMIt C60UX JAHHBIX. B 3TOM C/Tydae MO>KHO BMeCTO 3HauYeHM I NepeAaThb B BbI3OBE CaM
BbI3bIBAIOLLMIA OODEKT, EC/IM Yy BAC UMEIOTCA HEOOXOAMMBIE METOABI MOMTYy4YeHUS 3Haye-
HUA U HET BO3pakeHM i MPOTUB BO3HUKAIOLEN 3aBUCUMOCTH.

Texuuka

® CospaiTe HOBbI NapaMeTp ANA Mepefayy BCcero 06beKkTa, OT KOTOPOro NocTy-
NalT JaHHbIE.

@ BoinonHure KOMIIU/TALUIO U TECTUPOBAHUE.

Onpenennre, KaKue€ MnmapaMeTpbl JO/DKHbI 6bITH MMOMYy4Y€HDbI OT obbekTa B L€/IOM,

® Bosbmure OJVH NnapaMeTp U 3aMEHUTE CCbIJIKU Ha HETrO B T€/1€ METOJa BbI3OBaAMyU
COOTBETCTBYIOLErO METOAA o6beKTa-napameTpa.

B YnanuTe HEHY)XHbII MapaMeTp.
8 BoinonHuTe KOMOUIALMIO U TeCTMPOBAHUE.

® JloBTOpUTE 3TH IENCTBUA /1A KaXJOro NapamMeTpa, KOTOPbIA MOXKHO MOMYy4YUTD
OT nepefaBaeMoro o0 bekTa.

B YjanuTe U3 BbI3bIBAKOILETO METO/A KOJ, KOTOPDIi MIO/TyYaeT y/jaeHHbIE NapaMeTpsl.

=> Koneuno, ecnu amom k00 ne ucnonvsyem smu napamempoi 6 Kaxom-Hubyoo
opyzom mecme.

B BpinonHute KOMIMU/IALMNIO U TECTUPOBAHUE.



CoxpaHenue Bcero o6pekta (PRESERVE WHOLE OBJECT) v

IIpumep

PaccMOTpuM 06beKT, MPEACTABIAIIMIA OMELIEHNE U PEeTUCTPUPYIOLINHA CaMYIo
BBICOKYIO M CaMyI0 HU3KYIO TeMIepaTypbl B TedeHue cyToK. OH JJO/KeH CpaBHUBaTh
3TOT JMaMasoH C AMANA30HOM B 3apaHee YCTaHOB/IEHHOM I/1aHe 06orpeBa:

class Room...
boolean withinPlan(HeatingPlan plan) {
int low = daysTempRange () .getLow();
int high = daysTempRange () .getHigh();
return plan.withinRange(low, high);
}
class HeatingPlan...
boolean withinRange(int low, int high) {
return (low >= range.getlLow() && high <= range.getHigh());
}

private TempRange _range;

BMecTo pacrnakoBKy JAaHHBIX AMAINA30HA /1A MX Nepefady A MOry MepefaTh Lenu-
KoM 06beKT Range. B 3ToM npocToM c/yyae TaKy1o nepefiayy MOXHO OCYIECTBUTD 3a
opmH war. Ecnu 661 B BbI30Be y4acTBOBao 6o/blile MapaMeTpoB, MOITIO Obl noTpebo-
BaTbCs JeNCTBOBAaTh HeOoMbIMMY 1aramu. CHadana s 06aB/sA0 B CIMCOK MapaMeT-
pOB 06beKT, OT KOTOpOro 6yay nonyyarb HeOOXOAMMbIE JaHHbIE:

class HeatingPlan...
boolean withinRange (TempRange roomRange, int low, int high) {
return (low >= range.getLow() && high <= range.getHigh());
}
class Room...
boolean withinPlan(HeatingPlan plan) ({
int low = daysTempRange () .getLow();
int high = daysTempRange().getHigh{();
return plan.withinRange (daysTempRange(), low, high);
}

3aTeM 51 HCIONb3YI0 METOA BCETO 00 beKTa BMECTO OJHOr0 U3 MMapaMeTpoOB:

class HeatingPlan...
boolean withinRange (TempRange roomRange, int high) {
return (roomRange.getlLow() >= range.getLow() &&
high <= range.getHigh());
}
class Room...
boolean withinPlan(HeatingPlan plan) ({
int low = daysTempRange().getLow();
int high = daysTempRange().getHigh():;
return plan.withinRange (daysTempRange (), high);



v FnaBa 10 YnpouieHue BLI30OBOB METOAOB

Al npoponxaio pabotaTh Takum 06pa3oM 1 Janblie, MOKa He 3aMeHIO BCE, YTO Tpe-
6yetcs:

class HeatingPlan...
boolean withinRange (TempRange roomRange) {
return (roomRange.getLow(} >= range.getLow() &&
roomRange.getHigh() <= range.getHigh());
}
class Room...
boolean withinPlan(HeatingPlan plan) ({
int low = daysTempRange().getLow();
int high = daysTempRange () .getHigh();
return plan.withinRange (daysTempRange());

}

BpeMeHHbIC N€pEMEHHDIE MHE 6onbiue He HY>XHbI:

class Room...
boolean withinPlan(HeatingPlan plan) {
inrt—tow—=—daysTempRange ti—getiowt+
return plan.withinRange (daysTempRange());

}

Takoe npuMeHeHHe LieNbIX O6'BEKTOB OYEHDb ObICTPO MPUBOAUT K IOHUMAHMIO, YTO
MOXHO NEePEMECTUTD MOBeAeHUe B 0OBEKT, YTOOBI ¢ HUM 6bIIO Nerye paboTarth.

class HeatingPlan...
boolean withinRange (TempRange roomRange) {
return (_range.includes (roomRange));
}
class TempRange. ..
boolean includes{(TempRange arg) {
return arg.getLow() >= this.getLow() &&
arg.getHigh() <= this.getHigh();

3amMeHa mapaMeTrpa BbI30BOM MeTOAA
(Replace Parameter with Method)
O6DbeKT BbI3bIBAET METOJ, a 3aTeM NEpefaeT NOMYYEHHbIN pe3y/bTaT B KayeCTBeE Ma-

pameTpa metopa. Ilonyyarens 3HaYEHUA TOKE MOXKET BbI3bIBATb ITOT METOA,.
Yb6epume napamemp u 3acmasvme nony4amesns 6vbi3vi6amp 3mMom mMemoo.



3ameHa napameTtpa Bbi30BoM MeTofa (REPLACE PARAMETER WITH METHOD)

int basePrice _quantity * _itemPrice;
discountLevel getDiscountLevel () ;
double finalPrice = discountedPrice(basePrice, discountLevel);

[}

v

int basePrice = quantity * _itemPrice;
double finalPrice = discountedPrice(basePrice);

MortnBaumusa

Ecnu mMeToa MoxeT nmonyyartb 3HaueHMe, NepefaBaeMoe B KaueCTBe MapaMeTpa, He-
KOTOPBIM IPYTMM CIIOCOOOM, OH IO/IXKEH MOCTYNaTh UMEHHO TaK. [ITMHHbIE CIMCKM Ma-
PaMeTpOB 3aTPyAHAIOT TOHMMAHME, U UX C/IEAYET 10 BOSMOXHOCTYM COKPALIaTh.

OamH 13 cnoco6 0B COKPATUTh CMUCOK TapaMeTPOB — IPOBEPUTH, HE MOXKET /M pac-
CMaTpMBaeMblil METOA MONYYUTb HEOOGXOAMMBIE €My MapaMeTpbl ApyruM myTeM. Ecnu
06beKT BbI3bIBAET COOCTBEHHDIN METOM M BBIYMCIIEHME MApaMeTpa He obOpalllaeTcsa Hu
K KaKMM [apaMeTpaMm Bbi3bIBAIOLLETO METOAA, TO BbI IOMKHBI MUMETb BO3MOXHOCTD y/ia-
JIMTH MapaMeTp MyTeM BBIMO/THEHUA BbIYMCIIEHMI B 3TOM COOCTBEHHOM MeTOfie. ITO
CIpaBe[IMBO U B CTyyae, KOTAA Bbl BbI3bIBaeTe€ METOJ APYroro o6bekTa, B KOTOPOM
€CTb CChI/IKA Ha BBI3BIBAIOIMI OOBEKT.

Henb3s yaanutb napaMerp, eCm BBIYMCIEHME 3aBUCUT OT MapaMeTpa B Bbi3blBa-
0LLEM METOAe, MOTOMY YTO 3TOT MapaMeTp B PasHbIX BbI3OBAX MOXET MMETb pas-
NUYHbIE 3HaYeHUs (eCu, KOHEYHO, Bbl He 3aMeHseTe ero MetooM). Henb3sa ypanatb
napameTp M TOrAa, KOT/ia y NONyyaTeNs HeT CChI/IKM Ha OTIIPABUTENA U Bbl HE IPEAO-
CTaBJIsETE €e.

VMHorpa napamMeTp NMPUCYTCTBYET B pacyeTe HA OYAyLyI0 MapaMeTPU3aLMIO METOA.
B Takoit cuTyaumm A Bce paBHO OT Hero u36asusics 6b1. Bol cMOXeTe 3aHATHCA napame-
TpU3alueit TOrAa, KOraa 3To MoTpebyeTcs; MOXKET OKa3aThCA, YTO HEOOXOAMMOro napa-
MeTpa Boobine He 6yeT. VIcK/moueHMe U3 3TOrO NpaBuIa A Ciean 6bl TONMbKO A Cy-
yasi, KOrjla U3SMeHeHUs B MHTepdeiice MOTYT MMETb CYLE€CTBEHHbIE MOCEACTBUA /IS
BCeil MPOrpaMMBl, HapuMep NMOTPEOYIOT IIUTENbHON KOMIMIALMMU MU U3MEHEHUS
6onbuioro o’beMa CyiecTByoLero koaa. Ecim Bac TpeBOXMUT 3TOT BONPOC, MPUKUHD-
Te, KAKMX yCu/mit motpebyeT BHeCEHMe TaKOro nsmMeHenuA. CneqyeT Takxe BHIACHUTD,
He/b35 /1M YMEHbLIMTD 3aBUCUMOCTH, U3-3a KOTOPBIX TaKOe M3MEHEHMe TpebyeT CTONMb-
KO paboTbl. YcTouuBbie MHTEpENACH, KOHEYHO, — 6/1aro, HO He ClEAYeT 3aMOpaXKH-
BaTh N/1I0XMe UHTePENChI.



Fnasa 10 YnpouleHue BHI3OBOB MEeTOJOB

Texuunka

B8 [Ipu HeO6XOXUMOCTH BbIENNTE BBIUUC/IEHNE TAPAMETPa B OTAE/bHBINA METOJ.
B 3aMeHuTe 0OpalleHUA K TapaMeTpy B Te/laX METOIOB CCbIKAMM Ha METOJ.

® BbinonHsiTe KOMIMAALMUIO M TECTUPOBAHUE NMOC/IE KAXKIAOM 3aMeHBI.
.

[TpuMeHuTe K NapameTpy pedpaktopuur “Yuanenue napamerpa’ (c. 294).

Ilpumep

Eue onun ManoBepoATHBIN BapMAHT CKMAKM NPY 3aKa3e BbIIIAAUT CIeAYIOIMM 06-
pasom:

public double getPrice() {
int basePrice = quantity * itemPrice;
int discountLevel;
if (_quantity > 100) discountLevel = 2;
else discountlLevel = 1;
double finalPrice = discountedPrice(basePrice, discountLevel);
return finalPrice;

}

private double discountedPrice(int basePrice, int discountLevel) {
if (discountLevel == 2) return basePrice * 0.1;
else return basePrice * 0.05;

I Mory HayaTb C U3B/IE4EHUSA BbIYMCNIEHNA YPOBHA ckuaku discountLevel:

public double getPrice() {
int basePrice = quantity * itemPrice;
int discountLevel = getDiscountlevel ()’
double finalPrice = discountedPrice (basePrice, discountLevel);
return finalPrice;

}

private int getDiscountLevel() ({
if (_quantity > 100) return 2;
else return 1;

3ateM a 3ameH A0 obpanieHua k napameTpy B discountedPrice:

private double discountedPrice(int basePrice, int discountLevel) ({
if (getDiscountlLevel() == 2) return basePrice * 0.1;
else return basePrice * 0.05;



3amenanapamerpa Bbi30BOM MeToga (REPLACE PARAMETER WITH METHOD) v

Tenepb st Mory npumennTts pedakropunr “YoaneHue napamerpa’ (c. 294):

public double getPrice() {
int basePrice = guantity * itemPrice;
int discountLevel = getDiscountlLevel();
double finalPrice = discountedPrice(basePrice);
return finalPrice;

}

private double discountedPrice(int basePrice)} {
if (getDiscountlevel() == 2) return basePrice * 0.1;
else return basePrice * 0.05;

Tenepb s Mory ybparh BpeMEHHYIO NTepeMEHHYI0:

public double getPrice() {
int basePrice = quantity * _itemPrice;
double finalPrice = discountedPrice(basePrice);
return finalPrice;

Teneps npuino BpeMa n36aBUTHCA OT APYToro napaMeTpa U ero BpEMEHHOI repe-
MEHHOIA. B KOHe4HOM MTOre OCTaHETCA KOJ,

public double getPrice() {
return discountedPrice();

}

private double discountedPrice()
if (getDiscountlLevel() ==

{
) return getBasePrice() * 0.1;
else return getBasePrice() * O

.05;
}

private double getBasePrice() {
return quantity * _itemPrice;

}

TaK 4TO A MOTy NpuMeHUTb K discountedPrice pedakropunr “Bcrpansanue me-
toga” (c. 139):

private double getPrice() {
if (getDiscountLevel() == 2) return getBasePrice() * 0.1;
else return getBasePrice() * 0.05;
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BBeienne o6bexra mapamerpa (Introduce Parameter Object)

EcTb rpynna napaMeTpoB, eCTeCTBEHHBIM 06pa3oM CBA3AHHBIX MEXAY cO60i1.
3amerume ux obvexmonm.

Customer Customer
amountinvoicedin(start: Date, end: Date) -A> amountinvoicedIn(DateRange)
amountReceivedin(start: Date, end: Date) 7 amountReceivedin(DateRange)
amountOverdueln(start: Date, end: Date} amountOverdueln(DateRange)

Morusanusa

YacTo BcTpevaercs BbI3OB METOa, B KOTOPOM COBMECTHO TepeflaeTCsi HEKOTOpast
B3aMMOCBA3aHHas IpyIna NapamMeTpoB. JTa IPyIIa MOXeT UCMOb30BATbCA HECKO/Ib-
KMMM METOJIAMM OJHOTO M/IM HECKONbKUX KnaccoB. Takas rpynma K/IaccoB NpegcTaB-
naeT coboit cOBOKYMHOCTh AaHHBIX (data clump) 1 MoxeT 6GbiTh 3aMeHEeHa e€AMHBIM
06'beKTOM, XPaHALIMM BCE 3T [JAHHbIE. VIMeeT CMbIC/ CrPYNNMMPOBATH TAKME AaHHbIE U
cobpaTb Bce 3TU TapaMeTphl B OAMH 06bekT. Takoit ped)aKTOPUHT MONE3€H, MOCKONbKY
OH COKpalllaeT pa3Mep CrMCKa TapaMeTPOB U TeM CaMbIM Ob/ieryaeT IOHUMAaHME BbI3O-
Ba. OnpenensaeMbie B HOBOM 00beKTe METO/BI AOCTYMA AeNAI0T KOf 6onee cornacoBaH-
HBIM U MOCTIEIOBATENbHBIM, 671arofiaps YeMy ero npoiie NOHMMaTh 1 MOAUOULMPOBATD.

OnHaxo nonyyaemas ot 3Toro pepak TOpMHIa BbIrofia ellie CyLleCTBeHHee, TOCKO/b-
Ky 110C7Ie TPYNINMPOBKM [IaPaMeTPOB Bbl CTA/TKUBAETECD C [IOBEIEHNEM, KOTOPOE MOXHO
NepeMecTUTb B HOBbIA K/acc. 3a4acTylo B TelaX METOAOB MPOM3BOAATCH OfMHAKOBbIE
HeACTBUSA CO 3HaYeHUAMM napameTpoB. [lepeMelas 3To moBefeHMe B HOBbIM 0OBEKT,
MO>XHO U36aBUTbCSA OT 3HAYMUTENBHOTO KONMYECTBA y6IMpyeMoro Koja.

Texuunxa

® CospaniTe HOBBIN KIacc V1S PeACTaBeHUsA TPYMIIbl 3aMeHAEMbIX TaAPaMeTPOB.
ChrenaiiTe 3TOT K/1acC HEUSMEHAEMbBIM.

B BbinonHuTe KOMIUIALMIO.

@ [IpuMeHUTE K 3TOI HOBOM rpynie AaHHbIX pedakTopuHr “Jlo6aBneHne napame-
Tpa” (c. 292). Bo Bcex BbI30BaX MeTOAa UCTIONb3YITE B Ka4eCTBe 3HAYEHUS laH-
HOro napamMeTtpa null.

=> Ecnu mecm 6v1306a MH020, MONHO COXPAHUMb CMAPYIO CUZHAMYPY U Bbl3bl-
8amb 8 Hetl Ho8blil Memo0. Haunume ¢ npumenenus pepakmopunea k cmapo-
My memooy. Ilocne amozo moxHo 6ydem nooyepedHo USMEHAMb Bce BbI3068bl U
8 KOHUE KOHY08 NOTHOCMDbI0 yOpamp cmapbiti Memoo.



Beepenne o6bexra napaMerpa (INTRODUCE PARAMETER OBJECT)

] IIIIH KaXXaoro nnapaMeTpa B COBOKYNHOCTU TaAHHBIX BbINNO/IHUTE €r0 yAa/l€eHUE U3
CUTHATYPpbI. Monml)uuupym*e BblelBalOH.lMﬁ KOO U T€/1O METOAA TaK, 4yTOOBI OHU
MCIIONIb30BA/IX BMECTO 3TOTO 3HAYEHUA HOBBII OOBEKT.

B BoimonHsnTe KOMIIM/IALMIO U TECTUPOBAHME NOC/IE YAA/IEHUA KaXKAOTO ITapaMeTpa.

B Korpa Bbl y6epeTe BCe TapaMeTphbl, MOUIUTE MOBEIEHNE, KOTOPOE MOXHO ObIIO
6bl epeMeCcTUTb B HOBbIN 06BEKT ¢ NoMollblo pedakTopuHra “Ilepenoc mMeto-
na” (c. 162).
=»> Omo nosedenue moxem Obimb UesbiM MeMOOOM UNU KAKOU-MO €20 4acmbio.

Ecnu nosedenue npedcmasnsem coboti yacmv memooa, CHAYANA NPuMeHUme
Kk Hemy pedpaxmopunz “Useneuenue memooa” (c. 132), a 3amem nepemecmume
amom HO8bLil Memoo.

IIpnmep

HauHy ¢ 6yxrantepckoro cuyeTa ¥ mpoBoAok no Hemy. [IpoBoKYM peACTaBIANT CO-
6011 npocTble OOBEKTHI JAHHBIX:

class Entry...

Entry(double value, Date chargeDate) {
_value = value;
_chargeDate = chargeDate;

}

Date getDate() {
return chargeDate;

}

double getValue() {
return value;

}

private Date chargeDate;

private double value;

Moe BHUMaHue COCpEJJOTOYEHO Ha CYeTe, KOTOPbIt XpaHUT KO/IEKLMIO ITPOBOAOK
U NIPEAOCTAB/IAECT METOM, ONIPeAEe/AIIIMNA ABMXKEHME 110 CYETY B MEPUOA MEXIY ABYMS
JaTaMu:
class Account...

double getFlowBetween(Date start, Date end) {
double result = 0;

Enumeration e = entries.elements();
while (e.hasMoreElements()) {
Entry each = (Entry) e.nextElement();

if (each.getDate().equals(start) ||
each.getDate () .equals(end) ||
(each.getDate () .after(start) &&
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each.getDate () .before(end)}) {
result += each.getValue();

return result;

}

private Vector entries = new Vector();

Koo wknueHTa...
double flow = anAccount.getFlowBetween(startDate, endDate);

S He 3Halo, B KOTOpPBIN pa3 CTANKMBAIOCh C MTapaMM 3HAYEHUN, NPEACTaBAAIOLMNX
AManasoH (HanpuMep, AaThl Hayala M KOHILIA UM BepPXHUE U HMOXKHUE YUCTIOBbIE rpa-
HULb1). [IOHATHO, MOYeMYy 3TO NPOMCXOAUT, — B KOHI[e KOHIIOB, paHblile A caM Aomyc-
Kan nogo6Hble Bewy. Ho ¢ Tex nop kax s YBMIEN MPOEKTHbIN WabnoH auanasoxa (7],
A BCeTfia CTaparoCh UCMONB30BaTh He Mapbl, @ AManasoHbi. Moif nepBbiif War COCTOUT B
06bABIEHUM NPOCTOro 0ObEKTA JAHHBIX NS AMAMA30HA:
class DateRange {

DateRange (Date start, Date end) ({
_start = start;
_end = end;

}

Date getStart() {
return _start;

}

Date getEnd() {
return _end;

}

private final Date _start;
private final Date _end;

S cpenan Knacc AManasoHa jaT HEM3MEHAEMbIM; 3TO O3HAYAeT, YTO BCe 3HaUeHU s /1S
AKana3oHa jjat onpepeneHsl Kak final u yCTaHaBIMBAKWTCA B KOHCTPYKTOpe (MO3TOMY
B K/1acce HeT MeTOJ0B MOIMUKALMM 3HaYeHUI). DTOT MYAPbIiA LWIAT cAielaH A/1s TOro,
4T06bI N36EXKaTh OKMOOK NCeBAOHUMOB. [JOCKONBKY B Java mapaMeTpbl NepefarTcs Mno
3HaueHMIO, MPUJAHME KIAcCy CBOMCTBA HEM3MEHAEMOCTU UMUTUPYET cnocod paboTsi
MnapaMeTpoB Java, TaK YTO 9TO KOPPEKTHOE JOMylleHMe I/1A AaHHOTO pedaKTOPUHTa.

3ateM A 106aBNAI0 AMANA30H AT B CIMCOK NNapaMeTpoB MeTofia get FlowBetween:

class Account...
double getFlowBetween(Date start, Date end, DateRange range) {

double result = 0;
Enumeration e = _entries.elements();
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while (e.hasMoreElements()) {
Entry each = (Entry) e.nextElement();

if (each.getDate().equals(start) ||
each.getDate () .equals(end) ||
(each.getDate () .after(start) &&
each.getDate() .before(end))) {
result += each.getValue();

}

return result;

}

Koo kueHTa. ..
double flow = anAccount.getFlowBetween(startDate,
endDate, null);

Ceit4ac MHe JJOCTaTOYHO TO/NbKO BbIMOTHUTH KOMIU/IAUMIO, TIOTOMY 4TO A ellle He
MEHA/I HUKAKOe MOBE/IeHHeE.

Ha cnepyrowiem 1are st yaanso OfMH U3 NapaMeTpOB, MECTO KOTOPOTO 3aHUMaeT
HOBBI 00beKT. [1151 3TOrO 5 yAanso napaMeTp start u MOgMPUUMPYIO METOR U €ro
BbI30B TaK, YTO6bI OHM UCIIO/b30BA/IM HOBbI OODBEKT:

class Account...
double getFlowBetween(Date end, DateRange range) {
double result = 0;

Enumeration e = _entries.elements();
while (e.hasMoreElements()) {
Entry each = (Entry) e.nextElement();

if (each.getDate().equals(range.getStart()) ||
each.getDate () .equals({end) ||
(each.getDate() .after (range.getStart()) &&
each.getDate() .before(end))) {
result += each.getValue();

}

return result;

}

Koo wknueHTa...
double flow =
anAccount.getFlowBetween (endDate,
new DateRange(startDate,null));

TTocne 3TOrO A yAanA0 KOHEUHYIO AaTy:
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class Account...
double getFlowBetween (DateRange range) ({
double result = 0;

Enumeration e = entries.elements();
while (e.hasMoreElements()) ({
Entry each = (Entry) e.nextElement();

if (each.getDate().equals(range.getStart()) ||
each.getDate () .equals (range.getEnd() )
(each.getDate() .after(range.getStart(
each.getDate () .before (range.getEnd ()

result += each.getValue();

Il
)) &&
) A

}

return result;

}

Kon knmeHTa...

double flow =
anAccount.getFlowBetween (new DateRange (startDate,
endDate) ) ;

51 BBEN 06'beKT MapaMeTpa; OAHAKO A MOTY MONMY4YUTh OT 3TOrO pedpakTopuHra eue
6onblue NMonb3bl, €CU MepeMeilly B HOBbI OObEKT MOBeAeHUE U3 APYTMX METOOB.
B naHHOM cnyyae A MOTY B3ATb KO U3 YCOBMsL M NPUMEHUTb K HeMY pedaKTOpUHTH
“Ussneyenne Metoaa” (c. 132) u “Tlepenoc Metopa” (c. 162) u nonyuuts cnepymiuee:

class Account...
double getFlowBetween(DateRange range) {
double result = 0;

Enumeration e = entries.elements();
while (e.hasMoreElements()) {
Entry each = (Entry) e.nextElement();

if (range.includes(each.getDate())) {
result += each.getValue();
}
}
return result;

}

class DateRange...
boolean includes(Date arg) {
return (arg.equals(_start) ||
arg.equals(_end) [l
(arg.after( start) && arg.before( end)));



Yananenue MeTOa YCTaHOBKM 3HadeHnss (REMOVE SETTING METHOD)

OO6bI14HO TaKue NpOCTbI€ U3B/ICYEHUA U NEPEMELLICHUA, KaK 34€Ch, S BBIIIO/THAK 3a
OAMH Luar. Ecnu Bo3HMKHeET oum61<a, MOX>XHO OTKAaTUTbCA Ha3aag u MOI[M(i)MLlMpOBaTb
KOA 3a JBA MAa/ICHbKUX 1lara.

YnaneHnue MeToga YyCTAHOBKM 3HaAYEeHUA
(Remove Setting Method)
3HayeHMe nons AO/KHO ObITH YCTaHOB/I€EHO B MOMEHT CO3JaHUA ob6beKTa n B Aanb-

HelilleM He U3MEHATDHCA.
Yoanume memoOvt, ycmanaenuearusue 3HaveHue 3mozo noss.

Employee Employee
==

setimmutableValue

MoTtuBauus

Hanunumne MeTopa ycTaHOBKM 3HaUYEHUA FOBOPUT O TOM, YTO 3HAYEHUE MO/A MOXKET
“3MeHATbCA. Ecnu Bbl He X0THUTe, YTOOBI 3HaYEHME TIONIA MOITIO M3MEHATBLCA MOC/IE CO3-
AaHusA o6’beKTa, He MPENOCTABAANTE METON YCTAHOBKM (a mone o6bABMTE C MOAUHU-
karopoM final). bnarogaps 9ToMy Balll 3aMbICe/T CTAHOBUTCA ACHBIM M YCTPaHAETCA
BCSAKas BO3MOXXHOCTb M3MEHEHUA MOTIA.

Takaa cuTyanma 4acTo BCTpeyaeTcs, KOrfa NporpaMMICTBI C/IENO MOAb3YKTCA KOC-
BEHHbIM obpallieHueM K nepeMeHHbIM [6). Takue MporpaMMMUCTbl NPUMEHAKOT METO/IbI
YCTaHOBKM JiaXke B KOHCTpyKTope. [lyMaio, YTO 3TO MOXHO OObACHUTD CTPEM/IEHMEM K
NOC/1€A0BATENBHOCTY M COIVTACOBAHHOCTHU, HO MyTaHMIIA, KOTOPYIO METOJ YCTaHOBKM
BBI3OBET BIIOC/ECTBUM, NIepedepKUBAET Bce 6arne HaMepeHuH.

Texunka

8 Eciu none He o6bABneHo Kak final, caenaitte 3To.
B BpiMOnHUTE KOMIMIALMIO U TECTUPOBaHME.

B Y6enurech, YTO METOJ| YCTAHOBKM BbI3bIBA€TCA TONBKO B KOHCTPYKTOpE MM Me-
TOfi€, BbI3bIBAEMOM KOHCTPYKTOPOM.

B MoaudmumpyitTe KOHCTPYKTOp M/ BbI3bIBAEMbII UM METOJL TaK, YTOObI OH 06-
paliancsa K now HeMoCpeACTBEHHO.

=> Omo He nonyuumcs, ecnu ecmv HOOKNACC, YCMAHABAUBAIOULULL 3aKPbIMble
nons cynepxnacca. B maxom cnyuae nado nonsimamvcs npedocmasump
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3auguuienHolit Memo0 cynepknacca (8 udeane — KOHCMPYKmop), ycmaHas-
nuearowuti smu 3nakenust. Kax 6vt 6vr nu nocmynunu, ve oasatime memody

cynepxnacca UMST, KOMOopoe MOXHO cnymamb ¢ uMeHem memooa ycmanosku
3HAYeHUA.

B BrimonHuTe KOMIUAALMIO M TECTUPOBAHME.
B Ynanute MEeTON yCTaHOBKH.

B BbinonHuTe KOMOUAALMIO.

Ilpnmep
BoT npocroit npumep:

class Account ({
private String _id;
Account (String id) {
setId(id);
}
void setlId(String arg) {
_id = arg;

}

1ot KOO MOXXHO 3aME€HUTD CNIEAYIOLIUM:

class Account
private final String _id;
Account (String id)} {
_id = id;
}

Y Hac MOTryT BO3HUKHYTb I'lpOéIICMbI HECKONbKUX BUAOB. I'IepBaﬂ U3 HUX — BbINOJI-
HEHMe BBIYUCICHUN HaJ apryMeHTOM:

class Account ({

private String _id;

Account (String id) {
setId(id);

}

void setId(String arg) {
_id = "zZz" + arg;

}

Ecnu nsMeHeHue Takoe MpPOCTOE, KaK MOKAa3aHO 31€Cb, U KOHCTPYKTOP TO/IbKO OAMH,
MO>XXHO BHECTM U3IMEHEHUA B KOHCTPYKTOD. Ecnu nsMeHeHue cnoxxHoe mMam HeoOxo-
AMMO BBINIO/THATD BbI3OBbI U3 PA3/INYHbIX METOAOB, A NO/MKEH NPEAOCTABUTHL METO],
ONA 3TOro. B Takom cny4ae Hafjo NpMCBOUTD 3TOMY METOAY UMA, [ €NAI0LLEE ACHDBIM €ro
npeaHa3Ha4yeHue:



Ypnanenue MeToAa ycTaHOBKK 3HaYyeHusi (REMOVE SETTING METHOD)

class Account {

private final String _id;

Account (String id) {
initializeId(id);

}

void initializeld(String arg) {
_ld = "z7" 4 arg;

}

Eue ofHa neiicTBUTENbHO HEMPUATHAS CUTYalMA BO3HUKALT, KOTAA €CTb MOAK/Iac-
Cbl, MHULIMA/IM3UPYIOLIME 3aKPbIThIE IEPEMEHHbBIE CYNepKiacca:

class InterestAccount extends Account...
private double interestRate;
InterestAccount (String id, double rate) {
setId(id);
_interestRate = rate;

}

Jleno B ToM, YTO HeNMb3s 06paTUThCA K 1d, YTOOBI NPUCBOMTD €My 3HAUEHME, HEMO-
CPe/ICTBEHHO. B 31Ol cuTyauuy HaunyylwIMM pelleHueM O6yfeT MCMONb3OBAHUE KOH-
CTPYKTOpA CyrnepKiacca:

class InterestAccount...
InterestAccount (String id, double rate)
super (id) ;
_interestRate = rate;

}

Ecmn sTto HEBO3MOXXHO, TO /Ty4Ili€ BOCIO/Tb30BATbCA METOAOM C XOpPOLINM Ha3Ba-
HUEM!

class InterestAccount...
InterestAccount (String id, double rate) {
initializeId(id);
_interestRate = rate;

}

Euwe onuH Tpebyrommit paccMOTpeHNs: BapMaHT — NPUCBOEHME 3HAYEHUS KO-
AEKIUN:

class Person {
Vector getCourses() {
return _courses;
}
void setCourses (Vector arg) {
_courses = arg;
}

private Vector courses;
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3pech 4 XOuy 3aMEHMTb METOJl YCTAHOBKM C MOMOLUIBI Omnepalui Ao6aBleHus u
ynanenus. O6 3ToM A roBopun npu onucaHun pedakropunra “UHkancynsaums Kon-
nekunn’ (c. 226).

Coxpoitne Mmetopa (Hide Method)

MeTon He UCIONb3YeTCA HUKAKUM JPYTUM KJIaCCOM.
Coenatime smom memoo 3aKpbimoim.

Employee \> Employee

/.
+aMethod - aMethod

MoTuBanusa

PeakTOpMHI 4acTO 3aCTaB/IAET MEHATb pelueHMs O BUAMMOCTU TeX MM MHBIX
meToioB. O6HapYXXUTb CTyyam, KOTAa CeAyeT pacliMpUTb BMAMMOCTb METOAA, JIer-
KO: €C/IM METOJ, HY)>XEH JPYroMy KJaccy, OrpaHM4eHUsa BUAMMOCTHU ocnabnsaiorcs. He-
CKO/IKO C/IOXKHEe ONpPeAe/nTDb, He ABNAETCA 1M METOM U3/IMLIHE BUAUMBIM. B npeane
HEKOTOPbIA MHCTPYMEHT JO/KEH IPOBEPATb BCE METOABI U OMPeAENATD, HENMb3A TN UX
CKpbITb. EC/In y Bac HeT Takoro cpeicrTsa, Bbl CaMM JO/DKHBI PETYIAPHO NMPOBOAUTD
AaHHYIO IPOBEPKY.

OueHb 4acTo MOTPEOHOCTb B COKPHITUM METOLOB NMOMY4YEHUA M YCTAaHOBKM 3Ha-
YeHWI BOZHMKAET B CBA3KM C pa3paboTkoit 6onee G6oratoro uHTepdeiica, NpeaocTas-
NIAOLIETO AONOMHUTENbHOE MOBEieHMEe, B 0OCOOEHHOCTH €C/IM Bbl HAUMHAMM C KJ/IAcca,
NPaKTUYECKM HUYETO He JOOaBNABLIEro K MPOCTON MHKANCYNAUMM AaHHbIX. [1o Mepe
fo6aBeHUA HOBOTO MOBEJEHNA B K/IACC MOXKET BBIACHUTBCSA, YTO B OTKPHITBIX METO-
Aax MOMyYeHUsA M YCTAaHOBKM 3Ha4YeHMit 6onblue HeT HAOOHOCTH, TaK YTO MX MOXKHO
CKpbITb. ECny caenats MeTOA NMONY4YeHMA UM YCTAHOBKM 3HAYE€HMI 3aKPBITBIM U MC-
NO/b30BATh NPAMOM JOCTYI K TIEPEMEHHBIM, TAKO! METOJ| MOXXHO YRA/INTh.

TexHunka

B PerynsapHo NnpoBepANTE BO3MOXHOCTD C/ie/IaTh MeTOJ, 60/1ee 3aKPBITHIM.

=> Hcnonv3ytime uncmpymenmapuii 6 dyxe lint, Oenatime nposepxu 8py4yio pe-
2YNAPHO, @ maKxe nocrne yoaneHus o6pauleHus K maKomy memooy us 0pyz02o
Knacca.

=»> B ocobennocmu uwume maxue cumyayuu 011 memooos ycmanoexku 3Have-
HUut noneu.



3aMeHa KOHCTpYKkTOpa GabpMYHBIM METOLOM...

8 [lenaifTe KaXKablit METOM KaK MOXKHO 60/1ee 3aKpbITBIM.
B BrinonHAMTE KOMIM/IALMIO TIOC/IE MPOBEEHNA COKPbITHIA TPYIIIT METOAOB.

=> Komnunamop npogepsiem 803monHocmp 00pauseHuti ecmecmsennvim obpa-
30M, Mmak Yymo HeobXo0uMocmu 8 KOMRUNAUUU NOCe BHeCeHUS Ka# 0020 U3-
merenust nem. Ecau umo-mo udem He max, ouubxa nezko o6Hapymusaemcs.

3aMena KOHCTPYKTOpa pabpUIHBIM MeTOIOM
(Replace Constructor with Factory Method)

IIpu co3paHnm 06beKTa BBl XOTUTE AeIaTh HEYTO GONblIEe, YeM NPOCTOE KOHCTPY-
MpoBaHue.
3amenume xoncmpyxmop gabpuunsim memooom.

Employee (int type) {
_type = type;
}

[}

Vv

static Employee create(int type) {
return new Employee (type):;

}

MoTtusauusa

CaMas ouyeBMHas MOTMBALIMA HAHHOrO pedaKTOpUHIA CBA3aHA C 3aMEHOI Kofa
THIa NoAKIaccaMu. VIMeeTca 06beKT, KOTOPbIN OOBIYHO CO3aeTCsA C KOJOM THUIIa, HO
Tenepb OH TpebyeT moaknaccoB. KOHKpETHbI MOAK/IACC ONpeaeNseTcs KOAOM TUIa.
OnHaKo KOHCTPYKTOPbI MOTYT BO3BPALLATh TONbKO 3K3eMIUIAP 06beKTa 3anpallyBae-
moro Timna. [To3ToMy Hafio 3aMEHNTb KOHCTPYKTOpP (GabpudHbIM MeTofOM [9].

DabpuyHble METOAbI MOXKHO MCIIONB30BATh U B JPYIMUX CUTYalMAX, KOTJA OKa3biBa-
eTCsl HElOCTATOYHO BO3MOXKHOCTEN KOHCTPYKTOpOB. OHM BaXKHbI Npy pedakTopuHre
“3ameHa 3Ha4eHus ccbUIKoit” (c. 198). OHM MOTYT TaKoKe NPUMEHATHCA JUIA 3a[JlaHUA pa3-
JIMYHBIX PEKMMOB CO3JaHMsA, BBIXOAALIMX 33 PaMKM KO/IMYECTBA M TUIIOB NTAPAMETPOB.

Texunka

B Cospaitte $pabpuyHblit METOA. B ero Tene fo/mkeH BbI3bIBATbCA TEKYLIMIA KOH-
CTPYKTOP.
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3aMeHNTe BCe BbI3OBbI KOHCTPYKTOpaA BbI3OBAMU d)a6pw{H0r0 METoaa.
BHHOHHﬂﬁTCKOMHMHHHMK)MT?CTMPOB&HMCHOCHCKaKﬂ0ﬁ3aMCHH.

|
a
8 O6DbABMTE KOHCTPYKTOP 3aKPbITHIM.
a

Beinonunre KOMIOUAALUIO.

IIpumep

BbIcTpbIft, HO CKYYHBIA M U3OUTBIN MpUMeEp faeT CUCTEMa 3apIUIaThl CTYXKalMX.
IlycTb Knacc cnysxailiero umMeeT CleAyIWui BU:

class Employee {
private int type;
static final int ENGINEER
static final int SALESMAN =
static final int MANAGER = 2;
Employee (int type) {
_type = type;

I
— O
~

~.

}

A1 xo4y co3faTh noaknaccyl Employee, COOTBETCTBYIOLIME KOlaM TUIIOB, OSTOMY
MHe Hy>eH pabpuyHblit MeTOx:

static Employee create(int type) {
return new Employee (type);

}

[Tocne 3TOro A U3MEHAK0 BCe BbI3OBbI JAHHOTO KOHCTPYKTOPA TaK, YTOOBI BbI3bIBa/I-
¢ HOBbIV pabpUYHBIIf METOS, U [IeNal0 KOHCTPYKTOP 3aKPbIThIM:

client code...
Employee eng = Employee.create (Employee.ENGINEER) ;

class Employee...
private Employee(int type) {
_type = type;
}

HPMMCP: CO3aHME MMOAKNACCOB C IIOMOIIBIO CTPOKH

IToka 4TO BHIMIPBILI HEBE/TUK: BCE MPEUMYLLECTBA COCTOAT B TOM, UTO A OTAENINII 110-
TyyaTesis BbI30Ba CO3[laHMA 06bEKTa OT Knacca co3fiaBaeMoro obbekra. Ecnu nospghee
A IpUMeHIo pedaKTOpUHT “3aMeHa Kofja TUIA noAknaccamu” (c. 241), 4To6pl peobpa-
30BaTb KOZIbl B NoAK/Iacchl Employee, fi CMOTYy CKPBITb 3T NMOAK/IACCH OT K/TMEHTOB,
ucnonb3ys ¢pabpuyHbIi METO:



3aMeHa KOHCTPYKTOpa GpabpHUYHBIM METOAOM...

static Employee create(int type) {
switch (type) {

case ENGINEER:
return new Engineer();

case SALESMAN:
return new Salesman({);

case MANAGER:
return new Manager();

default:
throw new IllegalArgumentException (

"HeBepHoe 3HaueHue koga Tvna");

Bena B TOM, 4TO Npu 3TOM OCTaeTCsA MHCTPYKLMA switch. Ecnu Ham notpebyerca
A06aBNTb HOBBI MOAK/IACC, NpUAETCA 00513aTeNIbHO BCIIOMHUTL 00 OOHOBIEHMM 3TON
MHCTPYKIMU. .. @ 51 CK/IOHEH K 3a0bIBUMBOCTH.

Xopowwnit cnoco6 o6oiT mpobneMbl — Bocnonb3oBaTbcs Class. forName.
IlepBoe, 4TO HalO CAENaTh, — 3TO U3MEHUTD TUI MapaMeTpa (YTO, B CYLUHOCTH, SIB/SA-
€TCA pa3sHOBUAHOCThIO pedpakTopunra “IlepenmenoBanne merona” (c. 290)). CHavana
A CO3/1al0 HOBbIA METOJI, IPMHMMAIOLIMI B KaYyeCTBe apryMeHTa CTPOKY:

static Employee create(String name) {
try {
return (Employee) Class.forName (name).newInstance();
} catch (Exception e) {
throw new IllegalArgumentException (
"HeBO3MOXHO MHCTAHUMPOBAThL'" + name);

[Tocne aToro s npeo6pasyio npMHMMAalOLIMIL LieNoe 3HAYEHMEe METOR, create Tak,
4TOObI OH MCMONb30BAN ATOT HOBbII METOA;

class Employee {
static Employee create(int type) {
switch (type) {

case ENGINEER:
return create ("Engineer");

case SALESMAN:
return create("Salesman”);

case MANAGER:
return create ("Manager");

default:
throw new IllegalArgumentException (

"HeBepHoe 3HaueHue koma Tuna");



naBa 10 YnpolueHue BHI3OBOB METOAOB

ITocne aToro MoxxHo paboTaTh ¢ KOAOM, BBI3bIBAWIMM Create, 3aMeHss BbIpaXxe-
HMA BUAA

Employee.create (ENGINEER)

BbIpakeHUeM

Employee.create ("Engineer")

ITo 3aBepuieHny paboThl MOXKHO MOTHOCTBIO YAATUTD BEPCUIO METOAA C Lie/IOYMC-
JIeHHbIM MapaMeTPOM.

STOT NOAXOJ XOPOI TeM, YTO YCTPaHAET HEOOXOAUMOCTb B OGHOBNEHNM METOAA
create npu gobaBneHUM HOBbIX NoaknaccoB Employee. OfHAKO B HeM He XBaTaeT
NPOBEPKY Ha 3Tane KOMNUALMMU: opdorpaduyeckas ownbKa 1erko NpUBOAUT K OLUNG-
Ke BpeMeHU BbinonHeHuA. Ecnu 310 BaXkHO, A MCNONb3yto ABHBIA MeTOA (CM. HiKe),
HO TOTZA A O/KEH NOOABNATh HOBBIA METOA KX/bIN pa3 Npu BBeAEHUM HOBOTO MOJA-
K/1acca. ITO KOMIIPOMMCC MeXAY T’MOKOCTbIO U 6e30nmacHOCTbIo TMMOB. K cyacTbio, mpu
NPUHATUM HEBEPHOTO PELLEHUA €r0 MOXKHO U3MEHUTD, €C/TM BOCNO/Nb30BaThCA pedak-
ToputroM “Ilapamerpuaauus metoma” (c. 300) unu “3ameHa napaMeTpa ABHbBIMU Me-
tomamu’ (c. 302).

Eule onHa nmpuumHa He npuberats k class. forName cBA3aHa € TeM, 4TO 3TOT Ba-
PMAHT OTKpbIBAET K/TMEHTAM MMEHA MOAK/IACCOB. ITO He TaK Y)K CTPALUHO, NOCKONbKY
MOXCHO MCTIO/Ib30BATDb APYrie CTPOKM U OCYLIECTB/ATh APYTOe NOBeAeHMEe C TOMOLLbIO
¢dabpuynoro Metoga. ATO OCHOBaHME He UCTONb30BaTh pedakTOpuHr “BcTpanBanue
metopa” (c. 139) ans ynanenus gpabpuxu.

IIpnmep: co3paHMe NOAKIACCOB ABHBIMYU METOHAMY

Mo>XHO NpUMEHNTD APYTO# MOAXOA M CKPBITh MOAK/IACCHI C TOMOLLBI ABHBIX METO-
0B. ITO MO/E3HO, KOTIa €CThb NNILb HeCKONMbKO NMOAKNACCOB, KOTOpble He U3MEHAIOTCA.
Tak, y MeHa MoxeT 6bITb abCTpakTHbIN k1acc Person (nmuuo) ¢ noaxnaccamu Male
(My>x4uHa) u Female (keHuuHa). Hauny c onpenenenus B cynepknacce ¢pabpuyHoro
MeTOofIa /1A KaXKAOTO NMOoAKIacca:

class Person...
static Person createMale() {
return new Male();
}
static Person createFemale() {
return new Female();

}

Tenepb BbI30BbI BUJA

Person kent = new Male();



Wnkancynaums Hucxoasuero npuBefenus tMna (ENCAPSULATE DOWNCAST)

MOX>XHO 3aME€HUTb TAKUMMU:

Person kent = Person.createMale();

B pesynbrare cynepkiacc obnajaeT 3HaHUAMM O noaknaccax. Ecim 3to nHexena-
TEe/IbHO, HY>KHa 60/1ee CIOXKHaA cXeMa, HanpuMep cxema “product trader” [2]. Bripouewm,
06bIYHO TaKMe CTIOXKHOCTH He HY)XXHBI, ¥ OMMCAHHBII NMOJXOJ OTINYHO paboTaeT.

VIHKancyIsauusa HUICXOAAIETO IpUBeJeHNA TUIA
(Encapsulate Downcast)
MCTOII BO3BpallaeT 06'beKT, K KOTOpOMY BbI3bIBalOU.lMil KOJ AO/KE€H NPUMEHUTD

HUCXOAALLee TIPUBEEHNE TUIIA.
Iepemecmume nucxoOsusee npusedeHUe BHYMPb MeMooa.

Object lastReading() {
return readings.lastElement();

[}

V

}

Reading lastReading () {
return (Reading) readings.lastElement();
}

MotuBanus

Hucxopsauee npuBeseHne TMna — ogHa U3 CaMbIX HENPUATHDIX Belle, KOTOPbIMU
NPUXOAMUTCA 3aHMMATbCA B CTPOrO TUMMU3UMPOBAHHBIX OOBEKTHO-OPUEHTUPOBAHHDIX
A3bikaX. OHO HEMPUATHO, NIOTOMY UTO K)KETCA HEHY)XHBIM: Bbl COO6LIjaeTe KOMIUA-
TOpY TO, 4TO OH AO/DKeH 6b1 cO06pa3uTh 1 caM. Ho nockonbky coo6pasuts eMy ObiBaeT
JIOBO/IBHO C/IOXKHO, MPUXOAMUTCA Jie/IaTh 3TO CAMOCTOATENbHO. ITO OCOOEHHO pacnpo-
CTpPaHEHO B Java, Ifie OTCYTCTBIUE WAGTOHOB O3HAYaeT, YTO NpUBEJleHMe THMa TpedyeTcs
BBINO/IHATD BCAKMIA Pas, KOrAa o6beKT BbIOMpaeTca U3 KOMIEKLMN.

Hucxopnsiiee npuBeseHne TMNa MOXeT ObITb HeM3OEXHDBIM 3/10M, HO TPUMEHATD
€ero ClefyeT Kak MOXHO pexxe. ECin Bbl Bo3BpailjaeTe 3HaueHne U3 METOMA U 3HAETe,
YTO THUI HTOTO 3HaYeHUs 6osee cneLnanu3upoBaH, YeM ITIaCUT CUTHATYpa METOAaA, TO
BbI BO3/IaraeTe /IMIIHIO0 PaGoTy Ha CBOMX K/IMEHTOB. BMecTo Toro 4to6bl 3acTaBiATh
MX BBINO/THATD NpUBeNEHME TUMA, C/IEfyeT NepelaBaTh UM HAaCKO/bKO 3TO BO3MOXHO
Y3KO CIeLManu3upoBaHHbINA TUIL



FnaBa 10 YnpouieHue BHI3OBOB METOMOB

YacTo Takasg cMTyaumusa BO3HMKaeT 1l METOAOB, BO3BPALLAIOLIMX UTEPATOp U/IN
komiexuuio. Jlydiue pasbepurech, A1 4ero MporpaMMUCTBI UCTIONB3YIOT 3TOT UTEpa-
TOP, M CO3[1aTE COOTBETCTBYIOLMIA METO.

Texunka

| Tlomumre c1yvdan, Korga npuXoauTCsA BbIlMO/THATD [IPUBEACHUE TUIIA p€3y/IbTATA,
BO3BpallAE€MOI0 METONOM.

=> Takue cumyayuu 4acmo 603HUKAIOM C MEMO0AMU, B036PAULAIOUUMU KOTTIEK-
Wuu U umepamopo.

u HepeMCCTMTe npuBeeHUE TUIMA B METOA.

=> [lns memo0dos, 6036pauiaoujux KonneKyuu, npumerume pedpakmopure “Un-
kancynayus xkonnexyuu” (c. 226).

IIpumep

Y MeHs ecTb MeTo c MMeHeM lastReading, BO3BpallarOWL it IOCTEAHMI STEMEHT
(nokasanue npubopa) U3 BexTOpa:

Object lastReading() {
return readings.lastElement();

}

b AO/KEH 3aMEHUTD €ro CJIEAYILWUM:

Reading lastReading{) {
return (Reading) readings.lastElement () ;

}

ITO CTOMT AenaTh TaM, IAe UMEITCA Knacchl komnekuui. Ilyctb, Hanpumep, kon-
nexumsa u3 Reading HaxomuTca B knacce Site, u A BcTpeyalo Ko Hanogo6ue cneny-
IolLero:

Reading lastReading = (Reading) theSite.readings().lastElement ()

1 mory u36e>xxaTb NpuBeAEHUA TUMA U CKPBITb UCNONb3yeMYI0 KO/IEKLMUIO C MOMOLIbIO
ClefyI0IEero Koaa:

Reading lastReading = theSite.lastReading():;

class Site...
Reading lastReading() {
return (Reading) readings{().lastElement();
}



3amena kofia omin6ku ucknwoyeneM (REPLACE ERROR CODE WITH EXCEPTION)

Usmenenne METO/IA, B p€3Y/IbTaT€ KOTOPOI'o BO3BpalllaeTCA NMOAKNIACC, MEHAET CUTHa-
TYPY, HO COXpaHAET pa6OTOCHOC06HOCTb UMEUIErOoCA KOoAa, MOTOMY 4YTO KOMITUIATOP
YM€ET UCNONb3OBATDh IIOAK/IACC BMECTO CYII€pK/Iacca. KOHC‘{HO, MpU 3TOM C/IEAYET ra-
paHTUPOBATh, YTO MOAK/ACC He A€/TaeT HUIEro, Hapyllaouero KOHTpakT CyInepkK/acca.

3aMeHa Kofta OIIMOKYM MCKITIOYEHMEM
(Replace Error Code with Exception)

Mertop Bo3BpalaeT KOJi, YKa3bIBaOLMii IPOUCILIENIIYIO OLIMOKY.
Tenepupyiime emecmo 3mozo ucknoUeHue.

int withdraw(int amount) {
if (amount > balance)
return -1;
else {
_balance -= amount;
return 0;

\[}

Vv

void withdraw(int amount) throws BalanceException {
if (amount > balance) throw new BalanceException();
_balance -= amount;

MortuBanua

B xoMmnbioTepax, Kak U B XXM3HM, MHOTJA Cy4alOTCs HEMPUATHOCTH, Ha KOTOpbIE
HaJlo Kak-TO pearupoBathb. [Ipolle BCero OCTAaHOBUTb NPOrpaMMy M BEPHYTb KOJ
ownbku. Ho 3aTo — KOMIbIOTEPHDIIf 9KBMBA/IEHT CaMOyOMIICTBA M3-32 ONO3JAHNA Ha
caMorneT. XOTA A ¥ NBITAKCh LIYTUTDb, TAKOE PellleHNe UMEET CBOM NpPEeNUMYLLECTBA.
Ecnu noTepy ot aBapuifHOro 3aBepiieHus NPOrpaMMbl HEBENIMKH, a 110/1b30BaTe/Ib Tep-
IEe/TUB, MOXXHO TPOCTO NPeKpaTUTh paboTy nporpaMmbl. OfHAKO B BaXKHBIX IPOrpaM-
Max JO/DKHbI TIPMHUMATbCA 60/1ee CyLleCTBEHHbIE MepbI.

[Ipo6GnemMa B TOM, 4TO Ta YaCTb MPOTPaMMbl, KOTOpas O6Hapyxuia ownoKy, He
BCerfia AB/AETCA OAHOBPEMEHHO TOM 4acThio, KOTOpass MOXET C 3TOM OWMOKOi cnpa-
BuTbCs. Korga HekoTOpas npouenypa o6Hapys>xuBaeT ownbKy, OHa JOMKHA COOOIMTD
O Heit BbI3BaBLIEMY €€ KOAY, @ TOT, B CBOIO O4Yepefib, MOXET Iepec/iaTh OlU6OKY BBepX
10 uenoyke. Bo MHOTMX A3bIKax A1 0OTOOpakeHMs OLIMOKY BhIfIENIACTCA CrieluanbHoe
ycTpoicTBo BoiBoga. B cucremax Unix u sAispikax nporpaMMupoBanus Ha ocHose C u3



F'naBa 10 ¥Ynpoumenne BLI3OBOB METOAOB

GYHKLMI TPaAMIIMOHHO BO3BpAlllaeTCA KOJl, YKasbIBAIOLIMIA Ha YCIIEUTHOE UM Hey/aay-
HO€ BbINIOTTHEHME NIPOTPAMMBI.

B Java ectb nyummit cnoco6 — MCKIIOYEHUA. VIX IpeMMylIecTBO B TOM, YTO OHM
SICHO OTAENAIT HOPMajbHYI0 paboTy nmporpaMmsl oT 06paboTku ommbok. bnarogaps
3TOMY 06/IeryaeTcsl NOHMMaHKe NTPOrPaMM, a CO3JlaHMe NOHATHBIX MPOrPaMM, KakK Bbl
3HaeTe, — 3TO JOCTOMHCTBO, KOTOpOE YCTYTaeT TONbKO 6/1aroyecTuio.

Texuunka

| OHpCllCHVlTC, KaKUM JO/DKHO ObITb MUCK/TIOYEHME: IIpOBEPAEMbIM MJIU HENPOBE-
PAEMDBIM.

=> Ecnu svisvisarowiutl ko0 omeevaem 3a npoeepky ycno8uUs neped 8b13080M, coe-
naime UcK0HeHUe HENPOBEPIEMBIM.

=> Ecnu ucknouenue nposepsemoe, nubo cosdatime Ho8oe UckoueHue, 160 uc-
nonv3ytime cyuiecmsyrouee.

® Haitaute Bce MecTa BbI30Ba ¥ MognULMPYiiTe UX A UCTIONb3OBAHUA UCKITIO-
YeHUN.

=> Ecnu ucknouenue Henposepsiemoe, UsMeHume mecma 6vi306a maxk, 4moobvi
neped obpaweHuem Kk MEMoOy nPoOBOOUNACH COOMBEMCMEBYIOUAA NPosepKa.
Buinonnsiime koMnungyuio U mecmuposanue nocne Kaxooi mooudukayuu.

=> Ecnu uckmovenue nposepaemoe, moouduyupyilime mecma 6vi306a maxum 06-
pasom, 4mobvt 6v1306 Memooda npoucxooun 6 b671oxke try.

B VI3MeHMTe CUrHATypy MeTOfIa, YTOObI OHa OTpaXka/la ero HOBOE UCTIONIb30BAHME.

Ecnu Tovek BbI30Ba MHOTO, MOXET MOTPe6OBATbCA CAMIIKOM MHOTO M3MEHEHUH.
MoxkHO 0becneynThb NOCTeNEHHbIN NePEXOf, BHIMOMHAA ClIeAYIOl1e LWarH.

B Onpegenute, KakuM 6yfeT UCK/TIOUEHNE: TIPOBEPAEMbIM MU He IPOBEPAEMbIM.
CospiaitTe HOBbIN METOJ, MCTIONb3YIOUIMI JaHHOE UCK/TIOYEHME.
Monuduuupyiite npe>kunit MeTOA Tak, YTOObI OH BbI3bIBa/l HOBBIN.

Boimonuure KOMINIUTALINIO U TECTUPOBAHME.

Moaubuumpyiite Bce MecTa BbI30Ba CTAPOTO METOMA TakK, YTOObI B HUX BbI3bI-
BAJICA HOBbI MeTOA. BhInonHAMTe KOMNUIALMIO ¥ TECTUPOBAHME NOCTIE KaXKI0M
moauuKaLmm.

8 VYnpanure npe>XXHUA MeTOA,.



3ameHna xoaa ounbku ucknwdedueM (REPLACE ERROR CODE WITH EXCEPTION)

IIpumep

He yauBuTenbHo nu, 4to B yuebHMKaX N0 MPOrpaMMUPOBAHUIO YaCTO YTBEPXKAAET-
A, YTO CO CYeTa HeMb3A CHATb 60/Nblle, Y4eM OCTATOK Ha HeM, B TO BpeMs KakK B peallb-
HOJ XXM3HM 3TO 3a4aCTYI0 BO3MOXKHO?

class Account...
int withdraw(int amount)
if (amount > balance)
return -1;
else {
_balance -= amount;
return 0;

}

private int balance;

Ecnu s xouy M3MEHMTDb 3TOT KOJ, TaK, YTOObI MCNIO/Ib30BATh UCK/TIOYEHHE, A CHayala
[O/KEH peluunTb, O6yfleT M1 OHO NpoBepAeMbIM UM HelpoBepAeMbIM. Pelrenne 3aBu-
CUT OT TOro, 6y/ieT 1 NMpOBepKa OCTATKa Ha cyeTe Mepej CHATUEM C HErO HEKOTOPOii
CYMMbI BXOAUTDb B 00A3aHHOCTU BbI3bIBAIOLIETO KO/Ia M/M NPOLEAYPbl, BbINOMHAKLLEN
cHatne. Ecniu npoBepka ocTaTka Ha cyeTe BMEHAETCA B 06A3aHHOCTb BbI3bIBAKOLLETO
KOJ1a, TO BbI30B NPOLEAYPHI CHATUSA CYMMBI, peBbILIAIOLIEl OCTATOK, 6yaeT ownbkoin,
AOMYLeHHON! Npu nporpammupoBanun. [lockonbky 3To nporpaMmHas omn6ka, 8 107-
’KEeH MCINONb30BaTh HeMpoBepsAeMoe UCKTIoueHMe. Ecnu ke npoBepka ocTaTKa Ha cYyeTy
BO3/IaraeTCs Ha NpOLeNypY CHATUA, A AODKeH OOBABUTD UCKTIOYEHUE B MHTepdelice.
TakuM 06pa3om s coob111ato BbI3bIBAIOLIEMY KOJY, YTO OH AO/KEH OXKMAATb BO3MOXHO-
O UCK/TIOYEHUA 1 ObITb FOTOBBIM NPUHATD HajIeXXallie Mepbl.

IIpuMep: HenpoBepsieMoe UCKTIOYEHME

HauHeM co cnyyas HenpoBepseMoro uckaodedus. S oxuaao, yTo HeobxoauMyto
NpoBepKY BBbIMOMHUT Bbi3biBamoluit koA CHayana s paccMaTpUBaK MeCTa Bbl30Ba.
B naHHOM cnyyae koj BO3BpaTa He JJO/DKEH MCMONb30BaTbCA HUTAE — 3TO ObiNo 6bl
oum6Koi nporpaMMucTa. YBusieB koji Hanopobue

if (account.withdraw(amount) == -1)
handleOverdrawn{() ;
else doTheUsualThing();

A BO/XXEH 3AMEHUTD €ro, HalIlpUMEpP, TAKUM:

if (!account.canWithdraw(amount))
handleOverdrawn() ;
else {



I'naBa 10 Ynpomienue BHI3OBOB METOZIOB

account.withdraw(amount) ;
doTheUsualThing (),

ITocne kaxxa0ro UsMeHeHUA A MOTY BbITIOTHUTb KOMITMIALIMIO ¥ TECTUPOBAHMeE.

Tenepp HY>HO ynanuTh Ko OUIMOKM U KOOABUTH reHepaLMIo UCKITIOUEHUA B CITy-
yae omn6ku. [Tockonbky nobefeHne (MO onpeneneHnIo) ABNACTCA UCKITIOYUTENBHDIM,
A JOJDKEH UCIMONb30BATh 3aLMTHYI0 KOHCTPYKLIMIO /1A NIPOBEPKYU YC/IOBUA:

void withdraw(int amount) {
if (amount > balance)
throw new IllegalArgumentException("Cymma cauwkoMm Bemmka") ;
_balance -= amount;

[Tockonbky 3TO MporpaMmHas oln6Ka, 0 Hel c/leflyeT CUTHaTM3MpOBaTh eue 6onee
ABHO C MOMOLLbIO YTBEPX/JEHUA:

class Account...
void withdraw(int amount) {
Assert.isTrue("cpencTs nocraTodsHo”, amount <= balance);
_balance -= amount;

}

class Assert...
static void isTrue(String comment, boolean test) {
if (! test) {
throw new RuntimeException("Oumbka assert: " + comment);

IIpumep: npoBepseMoe NCKTIOYEHHE

B cnyuyae npoBepsaeMOro McknovyeHUs A JeCTBYI0 HecKonbko uHaye. CHavana A
CO3/1a10 MOAXOAALLMI HOBBIN K/1acC MCKTIOYEHUS (M/IM MCNO/Ib3YI0 UMEIOIMIACA):

class BalanceException extends Exception ({(}

3ateM s MopuduuUMpYIo oOpalleHUs K METONY, YTOObI OHM BbIIIANENN CeYIOWMUM
obpa3zom:

try {
account.withdraw (amount) ;
doTheUsualThing () ;

} catch (BalanceException e) {
handleOverdrawn() ;

}



3aMeHa kojaa oliMbku uckaoderueM (REPLACE ERROR CODE WITH EXCEPTION)

Teniepb A MOAMPUUMPYIO METON, CHUMAIOLIMIA CYMMY CO CYeTa, UCTIONb3YA B HEM
UCKITI0YeHMe:

void withdraw(int amount) throws BalanceException {
if (amount > balance) throw new BalanceException();
_balance -= amount;

Heyno6cTBO Takoit npoLieypsl B TOM, 4TO 5l BBIHY)XX/IeH U3MEHUTb BCe obpailieHus
K MeTOAY M CaM MeTOJ 33 Of[MH 1Lial, MHa4Ye KOMIU/IATOP Hac HakaxeT. Eciu MecT BbI-
30Ba MHOTO, TO MPU/ETCA BHIIONHAThL 607bLIYI0 MOAUUKALMIO 6€3 TPOMEXYTOYHBIX
KOMITMIALMIA ¥ TECTUPOBAHMIA,

B Takux cnyyasx MOXXHO NPMMEHATh BpPEMEHHbII NPOMEXYTOYHbIA MeToA. Hauny
C TOTO Xe, YTO U paHblle:

if (account.withdraw(amount) == -1)
handleOverdrawn () ;
else doTheUsualThing();

class Account
int withdraw(int amount) {
if (amount > balance)
return -1;
else {
_balance -= amount;
return 0;

}

ITepBbIit AT 3aK/11049aeTCA B CO3[JaHMM HOBOTO MeToAa Wwithdraw, B KOTOpOM Mc-
TIONIb3YeTCsA UCK/TIOYEHME.

void newWithdraw(int amount) throws BalanceException {
if (amount > balance) throw new BalanceException();
_balance -= amount;

3aTeM s U3MeHAIO TeKYLMI MeToA withdraw Takum o6pasoM, 4TO6b! OH UCTIONb-
30Ba/l HOBbIf METO/I:

int withdraw(int amount) {
try {
newWithdraw (amount) ;
return 0;
} catch (BalanceException e) {
return -1;



[naBa 10 YnpoueHue BEI30OBOB METOJOB

CHCHaB 3TO, 1 MOT'Y BbIITOJIHUTb KOMITUIALIUIO U TECTUPOBaHUE. ITocne aToro Mox-
HO 3aME€HUTD Ka)l(ﬂblf;( BbI3OB IPEXHEro Me€TOAa BbI3OBOM HOBOTO:

try |
account.newWithdraw(amount) ;
doTheUsualThing () ;

} catch (BalanceException e} {
handleOverdrawn () ;

}

ITpu Hannumm o6oux (M CTaporo, ¥ HOBOTO) METOAOB MOXCHO BbINONHATH KOMITU/IA-
LIMIO U TECTUPOBAHUE MOC/Ee Kaxoi MoauUKaLMK. 3aBepLUMB U3MEHEHUS, 51 YAAALO
cTapblit MeToA U npuMeHsAio pedakTopuHr “IlepenmeHoBanme Metona” (c. 290), uTo6bl
RaTb HOBOMY METORY CTapoe UMS.

3aMeHa MCKTIOYEHN A IPOBEPKOIA
(Replace Exception with Test)

[eHepalmMsa UCK/TIOYEHUA TIPU BHITIOTHEHUY YC/IOBUSA, KOTOPOE MOXET ObITh MPOBe-
PEHO BbI3bIBAIOLIUM KOJIOM.
H3menume ebi3vi6arousuti K00 max, ¥mobbt OH CHAYANIA BbINOHAT NPOBEPKY.

double getValueForPeriod(int periodNumber) {
try |
return values [periodNumber];
} catch {(ArrayIndexOutOfBoundsException e) {

return 0;

Vv

double getValueForPeriod(int periodNumber) {
if (periodNumber >= values.length) return 0;
return _values[periodNumber];

}

MoTtuBaunsa

VcknoueHns npeacTaBIsioT co60i BaXHYI0 BO3MOXHOCTb SI3BIKOB IPOrPaMMU-
pOBaHI/lH. OHM MO3BOJIAKOT M36€>K3Tb HalMUCAaHUA CTOXXHOTI0 KOJa C MOMOLIbIO pe(bax-
TopuHra “3aMeHa Koga owmOkM uckmoyenuem® (c. 327). Kak m MHOrMMM Apyrumu
YOOBO/MbCTBUAMM, UCKITIOYEHUAMM MHOTAA 3/I0YNOTPEONAIOT, M OHM NEPecTaloT ObITh



3aMeHa ncknwyenns npoeepkoi (REPLACE EXCEPTION WITH TEST)

IIPUATHDBIMMU. Ucknwoyenus JOJ>XHBI UCITONTB30BATbCA OJ/IA NTOKA/IU3ALUU UCKTHOYIUTEND-
HOTO NOBE€ACHHUA, CBA3AaHHOTO C HCO)KM}IaHHOﬁ omndbkon. OHU He JO/DKHbI CITYXUTb
3aMeHOM A1A MTpOBEPOK BbINTOTHEHUS HEKOTOPDIX YCHOBMﬁ. Ecnu pa3yMHO OXXUIATb OT
BbI3bIBAKOLIETO KOJ1a IPOBEPKYU BbINIOTHEHUA YCIOBUS IIEPEN onepauneﬁ, TO BaM C€Ay-
€T IPEAOCTABUTD ITY IPOBEPKY, A BbI3bIBalOl.uMl:l KOO OOMXEH €10 IIO/Ib30BATbCHA.

TexHnka

B [loMecTuTe B Hayane KOIa IPOBEPKY U CKONMPYIiTe KO U3 6110ka catch B cooT-
BETCTBYIOLIYIO BETBb oneparopa if.

B Jlo6aBbTe B 6710k catch yTBep>xfieHUe, KOTOpoe 6y/eT yBeAOMAATb Bac O BbI-
TIOTHEHU Y 3TOTO 6/10Ka.

® BbinmonHute KOMITU/IALUIO U TECTUPOBAHMUE,

B VYpanute 610K catch, a Takke, eCu Ipyrux 6710koB catch Her, 6nok try non-
HOCTBIO.

@ BrimonHure KOMITUNTALMUIO U TECTUDOBAHUE.

IIpuMmep

Hns atoro npumepa s 6epy 06beKT, ynpaBaAOWMIL peCypcaMu, CO3AaHUE KOTOPhIX
06XOIMTCA IOpPOro, HO OHU MOTYT UCIIONbB30BATbCA MOBTOPHO. XOPOLIMM NPUMEPOM
MOTYT CNy>KUTb COeAMHEHUA ¢ 6a3aMu JaHHBIX. Y JUCNeTYepa COeIUHEHMI eCTb [Ba
1yna, B OflHOM M3 KOTOPbIX HaXOAATCA peCypcChl, JOCTYIHbIE I UCIIONb3OBAHUA, 2 B
APYroM — yke BbifienieHHbIe. Kora KIMeHTy Hy)KeH pecypc, AMCIeTYep NpeAoCTaBIA-
€T €ro U3 My/a JOCTYIHBIX M NepeBONMUT B Ny BblJieNeHHbIX. Koraa knmueHT ocBo6ox-
[aeT pecypc, AucneTyep BO3BpaLaeT ero 06paTHO. ECu KnneHT 3anpaumBaeT pecypc,
KOT/J]a CBOOOJHBIX PeCypCOB HeT, AUCIIeTYEpP CO3AaeT HOBBIN pecypc.

MeTon BbIauM pecypcoB MOXeET BBIMIANETb TaKMM 0Opa3oM:

class ResourcePool

Resource getResource() {

Resource result;

try |
result = (Resource) _available.pop();
_allocated.push (result);
return result;

} catch (EmptyStackException e) {
result = new Resource();
_allocated.push(result);
return result;

}

}
Stack _available;
Stack _allocated;
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B nanHOM crydae HeXBaTka pecypcoB He AB/IAETCA HEOXKUJAHHOM CUTYallMen, M03-
TOMY MCII0/Ib30BaTh UCK/IOYEHME HE C/IeAYeT.

Y106b1 YRanuUTh UCK/TIOUEHME, A CHaya/Ia J06aB/IAI HEOOXONMMYIO NpefBaPUTE/Ib-
HYIO MPOBEPKY, B KOTOPOI OTCYTCTBYET MOBEJEHHE:

Resource getResource() {
Resource result;

if (_available.isEmpty()) {

result = new Resource() ;

_allocated.push(result) ;

return result;

} else {

try {
result = (Resource) _available.pop();
_allocated.push(result);
return result;

} catch (EmptyStackException e) {
result = new Resource();
_allocated.push(result);
return result;

B aTom cnyyae uckmodeHMe HUKOTAA He JOMHKHO BO3HUMKATh. YTOObI MpOBepUTDH 3TO,
MOXCHO 106aBUTDb yTBepKAeHMeE:

Resource getResource() {
Resource result;

if (_available.isEmpty()) {

result = new Resource();

_allocated.push(result);

return result;

} else {

try |
result = (Resource) _available.pop();
_allocated.push(result);
return result;

} catch (EmptyStackException e) {
Assert.shouldNeverReachHere ('"Paecypc ucuepnan") ;
result = new Resource():;
_allocated.push(result);
return result;



3aMeHa uckawueHua npobepkoit (REPLACE EXCEPTION WITH TEST)

class Assert...
static void shouldNeverReachHere (String message) {

throw new RuntimeException (message);

}

Tenepb A Mory BbINOMHUTDL KOMIUALMIO U TecTMpoBaHue. Eciu Bce npoitner xopo-
1110, 51 IOTHOCTBIO YAAIIO 670K LIy:

Resource getResource() {
Resource result;
if (_available.isEmpty()) {
result = new Resource();
_allocated.push(result);
return result;

} else {
result = (Resource) available.pop();

_allocated.push(resuit);
return result;

O6bIYHO MOC/IE 3TOrO OKa3bIBAaeTCA BO3MOXXHBIM NPUBECTU B NOPALOK YC/TOBHBIN
Kofi. B JaHHOM cnyyae s Mory npumMeHuTb pedakropunr “Konconupauus ay6nupyio-

IMXCA YCIOBHbIX pparMeHToB” (C. 260).

Resource getResource () {
Resource result;
if (_available.isEmpty())
result = new Resource();
else
result = (Resource) _available.pop();
_allocated.push(result);
return result;
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Pa6oTta
¢ 00001IEeHHOCTHIO

C obobuienneM cBA3aHa cOOCTBEHHasA rpynna pedakTOpPMHIOB, B OCHOBHOM 3a-
HUMAIOLIAsACA MepeMelleHMeM METOLOB [0 MepapXum HacnefoBaHusa. Pedaktopuuru
“INopbem monsa” (c. 338) u “IlogpeM Metopa” (c. 339) mepeMewaoT GYHKLUMIO BBEPX
no uepapxuu, a “Onyckanue MeToma” (c. 345) n “Onyckanue nons” (c. 346) nepeme-
waT GYHKLUMI BHU3 N0 nepapxun. [IofHUMATb KOHCTPYKTOpbI — 3ajjaya HECKOIbKO
6onee TpyAHas; COOTBETCTBYHWOLUIME MPOGTEMBbI PEILAIOTCA ¢ MOMOLIbI0 pedaKTOPUHTa
“ITopbem Tena koHCTpykTOpa~ (C. 342). BMecTo onmyckaHMs KOHCTPYKTOpa 4acTo 6ornee
yAOOHBIM OKa3bIBaeTCA NpuMeHeHMe pedakTopuHra “3aMeHa KOHCTpykTopa ¢abpny-
HbIM MeTofioM” (c. 321).

ITpn HanmMuuMM MeTOAOB CO CXORHBIM MMOCTPOEHMEM Te/la, HO Pa3/IMYaIOLINXCA JeTa-
JIAMM, MOXKHO BOCIIO/b30BaTbCA pedakTopuHroM “GopmupoBaHme 1abTOHHOTO METO-
aa” (c. 361) pns oTAENEHUA OTIMYMIA OT CXOACTBA.

B mononHeHye k nepemelieHUAM GYHKLMIA MO MEPAPXMM MOXHO U3MEHATb CaMy
Mepapxuio, co3faBas HoBble Knacchl. Pedpakropuurn “Vispneyenne nogknacca” (c. 347),
“UsBneyenne cynepknacca” (c. 352) u “Ussnevenne nnrepdeitca” (c. 357) ocyuiect-
B/IAIOT TaKOe M3MeHeHMe NMyTeM (OpPMUPOBaHUS HOBBIX /IEMEHTOB M3 Pas3/IMYHBIX
mect kopa. Pedakropunr “Mssneyenne untepdeitca” (c. 357) ocobeHHO BaXkeH TOrAa,
KOTJla Bbl XOTUTE OTMETUTb HEGOMBIIYIO YacTb GyHKLUMM Ansd cucTeMbl TMNOB. Ecu B
Mepapxuu o6HapyXMBAIOTCA HEHY)XHbIE K/TACChl, X MOXXHO YAA/TUTh C IOMOLIBIO pe-
daxropunra “CeepTbiBaHue nepapxun’ (c. 360).

VMHorna BbIACHAETCA, YTO HAcMefoOBaHME — He NYYLIMI CIOCO6 MOAENTMPOBAaHMA
CUTYallMM, ¥ BMECTO HeEro Jyulle MpPUMeEHATDb fenerupoBanue. Pedakropuur “3ame-
Ha HaclefoBaHuA aenerupoBaHuem” (. 369) MO3BO/AET BBIMOMHUTD ITO U3MEHEHMUE.
Ho nHorpa cutyanms okasbiBaeTcsa 0OpaTHOIM, ¥ TOTia PUXOAUTCA IPUMEHATD pedak-
TOPMHT “3aMeHa JienerMpoBaHus HacnepoBaHueM” (c. 371).
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Ilogbem nons (Pull Up Field)

B nByx nopknaccax ecTb OIMHAKOBOE IO,
Ilepemecmume none 6 cynepxnacc.

Employee
Employee
\ > name
[ l [ |
Salesman Engineer
Salesman Engineer
name name

MoTunBannsa

Ecnu noaxnaccel pa3pabaThlBaloTCA HE3aBUCUMO MM OOBEAMHAIOTCA NPY BHITON-
HeHMM pepaKTOPUHTA, B HUX YaCTO OKA3bIBAIOTCS BO3MOXHOCTH, AyOIMpYIoLIMe OfiHA
Apyryto. B yacTHOCTH, MOTYT Ay6IMpOBaThCA HEKOTOPBIE MONA. VIHOTAA y TaKMX Mone
JaXKe OKa3bIBAKOTCH OAMHAKOBBIE MMEHA, HO 3TO He 00s3aTeNnbHO TaK. EQMHCTBEHHBIN
croco6 pas3obparbcs, YTO MPOUCXOAUT, — BHUMATENBHO PACCMOTPETD T10JIS U TIOHATD,
KaK OHM MCIONb3YIOTCA APYruMu MetofiamMu. Ecnu oHM ucnonbsywotcsa 6onee-meHee
aHaJIOTMYHO, UX MOXXHO 006001 UTD.

B pesynbrare ny6nupoBaHie OKaXKeTCA CHVM)KEHHBIM Cpa3y B ABYX OTHOLEHUAX. By-
AYT yAaneHsl Jy6nupyemble 06bABIeHNA JaHHBIX, U IOABUTCA BO3MOXXHOCTb NepeMe-
CTUTb NOBeJIeHMe, UCTIONb3YIOLLee 1O/, U3 MOAK/IACCOB B CyNepKaacc.

Texnuka

B PaccMoTpuTE Bce IPMMEHEHUA N071€N — KaHAMAATOB Ha NepeMeLeHne 1 ybean-
TECb, YTO ITU NIPUMEHEHUSA ONMHAKOBBIL.

B Ecnu y nonei pasHble UMeHa, IepeUMEHYITe UX, JaB MUMS, KOTOPOE Bbl CYMTAETE
HOAXONALIMM JJ1s NO/IA B CyNepKiacce.

B BoinonHuUTe KOMIUAALMUIO ¥ TECTUPOBaHMeE.
8 CospaiiTe HOBOE T10/1€ B CyIEpKIacce.

=» Ecnu nona 3axpvimole, none cynepxnacca cnedyem 0enamv 3aU4UULEHHbIM,
4mo6vl NOOKNACCHL MOTU K HEMY 00PAULAMbCA.

@ VYjganuTe nonsA U3 NMOJK/1acCoOB.



MoabeM metoaa (PuLL Up METHOD)

® Boimonuure KOMITMNTALIUIO U TECTUPOBAHUE.

B PaccMOTpMTE BO3MOXXHOCTb MPUMEHEHHMS K HOBOMY nonw pedaktopunra “Ca-
MouHKancynsuus nons’ (c. 190).

Ilogpem metopma (Pull Up Method)

B nopxnaccax ecTb MeTOAbI C UACHTUYHBIMY Pe3y/IbTaTaMi paboThI.
Ilepemecmume ux 8 cynepxnacc.

Employee
Employee
5> getName
| 1 [ |
Salesman Engineer
Salesman Engineer
getName getName

MoTuBauun

YcTpanenue fy6nupoBanua noBefieHUs — BakHasA paboTa. XoTs fBa npopy6nm-
POBAaHHbIX METOfla MOTYT NMPEKPACHO PaboTaTh B TOM BUJIE, B KOTOPOM OHM €CTb, OHU
NPeACTaBIA0T co60i MUTATENbHYIO CPeAy A/ BOSHUKHOBeHMA onbok B Gyayem.
I1pu Hannunm [y61MpoBaHMA BCerfia eCTb PUCK, YTO TPU BHECEHUN U3MEHEHUH B OIMH
MeTOJi BTOpo# 6yaeT 3a6bIT 1 mponyieH. Haxoguth ny6nmkatel 06bIYHO HOCTATOYHO
TPYAHO.

[TpocTeitiunit cnyyait npMeHeHUA faHHOTO pe)aKTOPUHTa OCYLECTBAAETCA, KOT-
fla Tea IBYX METOJOB OJIMHAKOBbI HACTO/BKO, YTO 3TO YKa3bIBaeT Ha BBINOTHEHHbIE
KONMpoBaHMe U BCTaBKy. KoHeyHo, Jlaneko He Bcerna CUTYalus CTONb TPUBMA/IbHA.
Mo>XHO NMPOCTO BLIMOTHUTDb pePaKTOPUHT M MOCMOTPETh, YCIIELIHO M MPONAYT Tec-
Th1, HO TOI/Ia NPUAETCA NOMTHOCTBIO MONIOKUTHCA Ha HUX. 51 OOBIYHO CYMTAIO, YTO CTOUT
MOMCKATb Pa3MyYus B METOMAX; YACTO OHM YKa3bIBAIOT Ha MOBeJieHMeE, KOTOPOE 5 3a0bl
NpOTECTUPOBATD.

3ayacTyo paccMaTpuBaeMblit pepakTOPMHT IPUMEHAETCA NOC/Ie BHECEHUSA APYTUX
n3MeHeHUH. MOXXHO OGHApY>XUTb [IBa METOZA B Pa3HBIX K/1accaX, KOTOPble MOXHO Ta-
paMeTpU30BaTh TaK, YTO 3TO, MO CYTH, TPUBEAET K OGHOMY M TOMY e MeTofy. B aTom
Clly4ae HaMMEHDBLINUM LIArOM SIB/ISETCA OTHe/NbHAsA MapaMeTpU3alMA KaXJJOoro MeToaa



I'naBa 11 Pa6oTa ¢ 0606UI€HHOCTbIO

B OT[EIBHOCTH, MOC/e Yero BbIMONHAETCS ux o6o6wenne. Ecnu Bbl uyBcTBYyeTe cebs
JIOCTAaTOYHO YBEPEHHO, MOXKETE BBIMOMTHUTD BCIO pabOTY B OIMH MPUCECT.

Ocobblit cnyyait ans npuMeHeHuns pedaktopunra “TlogbeM MeTosa” BO3SHMKAeT,
KOTla MMeeTCs HeKOTOpPbINi METOJ| MOAK/ACCA, KOTOPbIA MEpPEKPbIBAET METOJ Cymep-
K/1acca, BHIMOTTHAA T€ Xe caMble AeACTBUA.

CaMoe HenmpuATHOE B JaHHOM pedaKTOpUHIe — 3TO TO, YTO B Telle METONOB MO-
IyT 6bITh O6paleHNs K CYLIHOCTAM, HaXOAALMMCS B MOAK/ACCE, A He B CyMepK/acce.
Ecnu Takas cyliHOCTb npeficTaBaseT co60it MeTof, MOXXHO 160 0606wuTs ero, 6o
CO3JaTb B CyNepK/acce COOTBETCTBYOLIMIA abCcTpakTHbIN MeTog,. UTo6bI 3TO CcpaboTa-
7110, MOXKET NMOTPe6OBATbCA U3MEHUTb CUTHATYPY METOJA M/IM CO3[aTh A€/NeTUPYIOLLNiA
MeTof,.

Ecnu ecTb iBa MOX0OXMX, HO Pa3HbIX MeTOAa, MOXXHO NMONMpo6oBaTh MpUOETHYTh K
pedaxtopunry “Gopmuposanue uabnoHHoro meroaa” (c. 361).

TexHuka

] ]/ISY‘IMTC METOoAbl U YGCI.IMTCCb, 4YTO OHU UJCHTUYHDI.

=> Ecnu memoOvt npedcmaensiomca peuiaouumu 001y u my xe 3a0a4y, Ho He
UOEHMUYHBIMU, NPUMEHUME K 00HOMY U3 HUX 3GMEHY Anz0pumma, 4moboi
cOenamo Memoobt NONHOCMYI0 00UHAKOBBIMU.

B Ecny y MeTonoB pasHble CUTHATYPbl, 3aMEHUTE UX TOM, KOTOPYIO XOTUTE BUAETD
B CcyMepk/acce.

® Co3spaiiTe B cynepk/iacce HOBbI METO/I, CKOUPYATE B HETO TENO OQHOTO U3 Me-
TOJ0B, COOTBETCTBYIOLIMM 06Pa30M HACTPONTE €r0 ¥ CKOMITUIMPYNTE KOJ.

=> Ecau 6v1 pabomaeme co cmpozo MUnu3upoBaHHbiM A3bIKOM U MeMOo0 6bl3vi64a-
em Opyz0ti Memo0d, npucymcmeyouuti 6 060uUx noOKNACCAX, HO He 8 CynepK-
nacce, 06va8UMe 8 Cynepxnacce abcmpaxmubiii memoo.

=> Ecnu memod ucnonvsyem none nooxnacca, 60Cnonv3ytimecs peaxmopunzom
“INodvem nonsa” (c. 338) unu “Camounxancynayus nonsa” (c. 190) u o6va6ume
U UCNONb3Yiime abcmpakmHbLil MEMOO NONYHeHUS 3HAYEHUA.

L Ynanme OAUH METOM MoaK/1acca.
B BoinonHure KOMIMU/TALMIO U TECTUPOBAHME.

® [IpoponxaiiTe ynaneHue METOAOB MOAK/IACCOB M TECTUPOBaHMeE, MOKAa He OCTa-
HETCSA TONbKO METOJ, CyINepKiacca.

B [locMOTpMTE, KTO BbI3bIBA€T 3TOT METO/, ¥ BbIACHUTE, HEMb3s /1M 3aMEHUTD TUII
3TOro 06'bekTa CynepKaaccoM.



IMogbeMm metona (PuLL Up METHOD)

ITpumep

PaCCMOTpMM K/IacC KINEHTaA C ABYMA MMOAKIacCaMMu: € OObIYHBIM U € NnpuBUIErupo-
BAaHHbIM K/IMCHTAMM.

Customer

addBill (dat: Date, amount: double)

lastBillDate
l ]
Regular Customer Preferred Customer
createBill (Date) createBill (Date)
chargeFor (start: Date, end: Date) chargeFor (start: Date, end: Date)

MeTtog createBill upgenTyed B 060MX Kaaccax:

void createBill (date Date) {
double chargeAmount = chargeFor(lastBillDate, date);
addBill (date, charge);

51 He MoOry mepeMecTUTb MeTO[ B CYMEPK/Iace, MOTOMY 4To MeTof, chargeFor pas-
JIMYHBINA B KOXAOM nopknacce. CHayaza s JO/keH OObABUTD €r0 B CYNepKacce Kak
abCcTpaKTHbII:

class Customer...
abstract double chargeFor (date start, date end)

ITocne aroro a mory ckonmpoBarh createBill us ogHOro U3 noaxKaaccos. S KoM-
NWINPYIO, COXPAHAA €ro Ha MeCTe, a 3aTeM yAanA MeToj createBill us ogHoro us
TNOAK/IACCOB, KOMIWIMPYIO ¥ TECTUPYIO. 3aTeM A YAa/IAI0 €ro U M3 APYroro nojkiacca,
BHOBb KOMITM/IUPYIO U TECTUPYIO.
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Customer

lastBillDate

addBill (dat: Date, amount: double)
createBill (Date)
chargeFor (start: Date, end: Date)

[ |

Regular Customer Preferred Customer

chargeFor (start: Date, end: Date)| |chargeFor (start: Date, end: Date)

ITopbem Tena koucrpykropa (Pull Up Constructor Body)

MMetoTcA KOHCTPYKTOPbI OAK/IACCOB C NPAKTUYECKM MAEHTUYHBIMY TeNlaMU,
Cosdaiime KOHCMPYKMOP Cynepknacca; 6bi3viéaiime e20 U3 Memooos noOK1aCCos.

class Manager extends Employee...
public Manager (String name, String id, int grade) {
_name = name;
_id = id;
_grade = grade;

)

public Manager (String name, String id, int grade) {
super (name, id);
_grade = grade;

MoTuBanus

KOHCTpyKTOpbI — LITYKa HempocTasd. ITO He COBCEM OObIYHbIE METOIbI, TIO3TOMY
npu paboTe c HUMM MMeeTCs GONbLIE OTPAHNYEHMIA, YeM NPy paboTe ¢ OOBIYHBIMMU Me-

TOAMM.

Ecnn BbI BCTpeYaeTe METOMbI MOAK/IACCOB C OAMHAKOBLIM NIOBENECHUEM, nepBoﬁ MbIC-
JIbIO JO/XHO 6bITD BbIJE/ICHUE 0611181‘0 NMOBEACHNA B OTHENbHBIA METON U €ro MOADbEM



[MopbeM Tena koHcTpykropa (PuLL Up CONSTRUCTOR BoDy)

B cynepknacc. OfHaKoO [/ KOHCTPYKTOPOB OOLIMM MOBEEHNEM YaCTO AB/AETCA MO-
CTpOeHMe 3K3eMIIApa. B TakoM cryyae Hy>keH KOHCTPYKTOP CyMepK/acca, Bbi3biBae-
MBlif MOAK/IaccaMy. 3a4acTyi0 B 3TOM U COCTOUT BCe Te/lo KOHCTpYKTopa. [IpubernyTsb
K pedakTopunry “Ilonbem Mertoaa” (c. 339) B 3TOM criyyae Heslb3s, IOTOMY YTO KOH-
CTPYKTOpPbI He MOT'YT Hac/lefoBaThCA (MpaB/ia, O4eHb XKajb?).

Ecnu paHHblit pedakTOPUHT CTAHOBUTCS CIMILKOM C/IOKHDBIM, NOAYMaifTe O TOM,
4TOOBI BMECTO HEro BOCIONb30BaTbCs pedakTopmHroM “3aMeHa KOHCTpYKTOpa ¢ab-
PUMYHBIM METOROM "

Texunka

B Onpeaenure KOHCTPYKTOp CyNepKacca.

B [lepeMecTuTe OOLIMIT KOA B Hayase Tela U3 MOAKIACCa B KOHCTPYKTOp CyIep-
K/1acca.

=> Moxem oxaszambcs, 4mo 3mo 8ecb Koo.
=»> Ilonpobytime nepemecmums 06uiuii K00 8 HAYAN0 KOHCMPYKMOPa.

@ Bpi30BMTE KOHCTPYKTOP CynepK/acca B KayecTBe MepBOro 1iara B KOHCTPYKTOpe
nojkacca.

=> Ecnu secv k00 s6n5emcs 06uyum, amom 6v1308 6ydem eOUHCMBEHHOL cmpPo-
KOtl 8 KOHCMPYKMOpe NOOKAACCA.

® Brinonxnure KOMIWIALNIO U TECTUpOBAHUE,

=> Ecnu umeemcs o6uguii k00, pacnonazarnuuticss 0anee 8 mene Kaacca, npume-
Hume pepaxmopure “V3sneuenue memooa” (c. 132) ons uszsneuenus obuiezo
k00a u npumenume x Hemy pedpaxmopune “IToovem memooa” (c. 339).

IIpumep
PaCCMOTpMM NpUMEpP K/1acCOB MEHE[DKEPA U C/Ty>Kallero:

class Employee...
protected String name;
protected String _id;

class Manager extends Employee...
public Manager (String name, String id, int grade) ({
_name = name;
_id = id;
_grade = grade;
}

private int grade;
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ITona B Employee momkHbi 6bITb YCTaHOBNEHB B KOHCTPYKTOpPE 3TOrO Kiacca.
Sl onpepensalw KOHCTPYKTOP M [ie1al0 €ro 3alllLEHHbIM, YTO JOIKHO NpeAyNnpexAaTh
O TOM, 4TO €ro JO/KHbI Bbi3bIBAaTh MOAK/IACCHI:

class Employee
protected Employee (String name, String id) {
_name = name;
_id = id;
}

3aTeM A BbI3bIBAIO €r0 U3 nogkmacca:

public Manager (String name, String id, int grade) {
super (name, id);
_grade = grade;

B npyrom BapuaHTe 061iMit KOA NOAB/IAETCA HECKONbKO Aanblue. JJOMycTUM, ecTb
TaKOW KOJI:

class Employee...
boolean isPriviliged() {

}

void assignCar () {

}

class Manager...
public Manager (String name, String id, int grade) {
super (name, id);
_grade = grade;

if (isPriviliged()) assignCar(); // BelnosHsaercsa
} // KaxOeM MOOKJIAaCCOM
boolean isPriviliged() {

return grade > 4;

)

51 He MOTY TMepeMecTUTh NOBeAeHMe assignCar B KOHCTPYKTOp CyMepK/Iacca, no-
TOMY YTO OHO JO/KHO BBITIONIHATBCA TOC/IE NPUCBAMBAHKA 3HAYEHUA grade Moo,
TaK YTO HY>XHO BBINOMHUTD pedakTopuHru “Visneuenune meropa” (c. 132) u “Ilogbem
Mmertoga” (c. 339).

class Employee...
void initialize() {
if (isPriviliged()) assignCar();

}



Onyckanue Metoga (PusH DowN METHOD)

class Manager...
public Manager(String name, String id, int grade) {
super (name, id);
_grade = grade;
initialize{();

Onyckanue Meropa (Push Down Method)

B cynepknacce uMeeTcs nopefieHue, OTHOCAILEECH TONBKO K HEKOTOPbIM U3 €r0 MOA-
K/1accoB.
Iepemecmume 3mo nogedeHue 6 COOMsemMcmsyouiue n0OKAACCH.

Employee
Employee
getQuota \
>
[ | [ ]
Salesman
Salesman Engineer Engineer
getQuota
MoTuBanusa

JlaHHubpii  pedpakTOPMHT peuraeT 3afady, MPOTUBONMONOXKHYIO pedakTopuHry
“TlopbeM Metopa” (c. 339). Sl NpuUMeHAIO ero, KOIia MHe HYXHO MepeMeCTUTDb NoBeje-
HME M3 CynepK/Iacca B KOHKPETHBIN MOK/IACC, OObIYHO MOTOMY, YTO OHO UMEET CMBIC]I
TO/IBKO B HeM. TO 4acTO MPOUCXOAMT NPU UCNIONb3oBaHUM pedakTopunra “Mspnede-
Hue noaknacca” (c. 347).

Texnuka

B O6bsABUTE METOJ BO BCEX MOAK/IACCAX U CKOMUPYITE €ro TeNO B KaXK[bli MOJ-
KJacc.

=> Moxem nompe6osamvcs 06v56ump Nos KAK 3auiUuieHHble, Ymobbl memoo
Moz Kk Hum obpawamsbcs. ObbiuHO 3mo Oenaemcs, ecau 8bl HAMEPeHbl no3-
xe onycmums none. B npomusnom cnyae ucnonvsytime memod docmyna
3Havenuro 8 cynepknacce. Ecnu smom memod docmyna 3akpuim, Heo6xo0umo
06A6UMb €20 3AULUU4EHHDIM.
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B Ynanute MeTOf U3 CymepKacca.

=> Mosxem nompebosamvcs Moouduyuposams 6vi3bleaUULl e20 K00 max,
4MobbL UCNONL308aMb NOOKNIACC 8 0ODABIEHUAX NEPEMEHHBIX U NAPAMEMPOS.

=> Ecnu ecmv cmvicn 6 obpauseruu k memody Hepe3 nepeMenHyl0 Cynepxnacca,
He nAaHupyemcs yoaneHue memooa U3 Kakux-1ubo nooxnaccos u cynepxaacc
Aensiemcss a6cmMPaKmHbim, 8 Cynepkaacce MoxXHo 06vs8ums memod xax ab-
cmpaxmbiil.

@ BrimonHure KOMITU/IALIUIO U TECTUPOBAHMUE.

YnanuTe METO/ U3 BCEX NMOJKIACCOB, B KOTOPbIX OH HE HY>XEH.

® BeinonHnure KOMIMU/IALINIO U TECTUPOBAaHUE,

Onyckanne nons (Push Down Field)

VmeeTcs norne, cnonbsyemMoe MILL HEKOTOPbIMU TTOAK/IACCAMM.
Iepemecmume none 6 3mu nOOKAACCHL.

Employee
Employee
quota \
>
| | [ |
Salesman
Salesman Engineer Engineer
quota
Morusauun

Nannblit peakTOPUHT pellaeT 3ajayy, obpaTHylo 3ajade pedakropunra “Ilogbem
nonsa” (c. 338). Ox npumeHseTcs, KOT/Aa Moje TpedyeTcs He B CyIepK/Iacce, a B MOAKIacce.

Texnuka

8 O6bABUTE 10/1€ BO BCEX IMOAKNACCAX.

® VYpanure nose u3 cynepknacca.

B BhinonHuTe KOMIONIALMIO M TECTUPOBAHMUE.

B VYnanuTte nosne u3 Bcex MOAK/IACCOB, B KOTOPBIX OHO He HYXHO.
B BhInonHUTE KOMIMIALMIO U TECTUPOBAHMUE.



Uspneyenne nogknacca (EXTRACT SUBCLASS)

Mssnevyenne nogknacca (Extract Subclass)

B k/1acce ecTb BO3MOXXHOCTH, UCNIO/Ib3YeMble TONIbKO B HEKOTOPBIX 3K3eMIUIApax.
Co30aitme nodxaacc OAA 31mMo20 NOOMHONCECBA BO3MONCHOCMetl,

Job item

getTotalPrice

Job item getUnitPrice
getTotalPrice __k>
getUnitPrice 7.
getEmployee
Labor Item
getUnitPrice
getEmployee

Motusanus

[maBHbIM MOGYAMTENBHBIM MOTMBOM NPUMEHEHUA AAHHOrO pedaKTOpUHra AB/IA-
eTCA MOHMMaHMe TOTO, YTO B K/IaccCe eCTb NOBeJleHUe, UCMOb3YeMOe OTHUMM 3K3€M-
NApaMM UM He UCTIO/Ib3yeMoe ApyruMu. MiHoraa 06 3TOM CBUIETENbCTBYET KOA TUIIA, U
TOTa MOXHO 06paTUTBhCA K pedakTopuHry “3aMeHa Kofia TMna noaxnaccamu’ (c. 241)
unu “3aMeHa Kopa TMma coctosiHueM/cTparterueit” (c. 245). Ho Bbl He 06s3aHbl pa6o-
TaTb C KOJOM THUIIa, YTOObI UCNIONb30BATH MOAKIACCHI.

OCHOBHOI1 a/1bTEPHATUBOM JaHHOMY peaKTOPUHTY CITYXMUT pedakTopuHr “Vspne-
yeHMe knacca” (c. 169). Bam Hy>kHO fienaTb BbIOGOP MEXAy fieleTMPOBaHUEM U HACTIENO-
BaHMeM. OnucbiBaeMblit 37€Cb pepaKTOPUHT OOBIYHO /lerye OCYLLeCTBUTD, HO OH UMeeT
pAn orpaHuyenuit. [locne Toro kak 06beKT CO3/laH, Helb3s UBMEHMTD €ro MOBEMieHMe,
OCHOBAaHHOE Ha ero Kiacce. VI3MeHUTDb 3TO MOBefleHNe MOXHO ¢ NOMOIbIo pedakTo-
puHra “Ussnevenne xnacca” (c. 169), mpocTo NOAKNIOYaA pasHble KOMIOHEHTbl. Mox-
HO TaK)Ke MCIO/b30BATh TObKO MOAK/MACCHI 1A NPefiCTaBeHNs OfHOro Habopa Bapu-
aHTOB. Ecniu Bbl XOTUTe, YTOOBI MOBEAEHME K/TACCa UBMEHANOCH HECKO/TbKMMU PasHbIMU
cnoco6aMu, 1A Bcex U3 HUX, KPOME OIHOTO, Bbl IO/>KHbI IPUMEHUTD [ie/IeTMPOBaHue.

Texuuka

B OmnpepnenuTe HOBBI MOJK/IACC UCXOBHOTO K/Iacca.
B Co3paiiTe A1 HOBOTO NOAKIACCA KOHCTPYKTOPDI.

=> B npocmoix cny4asx ckonupytime apzymenmui CynepKaacca u 6vi306ume KoH-
CMPYKmMOop CynepKaacca ¢ NOMOusbI0 SUper.
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=> Ecnu ev1 xomume cxpoimo ucnonv3osarue nooKaAAcca om KAUeHMos, Moxe-
me 80cnonv3oeamvcs pepakmopureom “3amena KoHcmpykmopa gabpuuroim
memodom” (c. 321).

B HaijtauTte Bce BbI3OBBI KOHCTPYKTOPOB CynepKnacca. Ecniu uM HyxeH noaknacc,
3aMEHUTE UX BbI30OBOM HOBOTO KOHCTPYKTOpa.

=> Ecnu koncmpyxmopy nodknacca HyxHvt Opyzue apzymenmut, 80Cnoab3yiimect
pedaxmopunzom “[lepeumernosanue memooa” (c. 290) Ons ez0 usmeHeHus.
Ecnu nexomopvie napamemput KOHCmMpyxmopa cynepknacca 60nviuie He Hyx-
HbL, NPUMeHUMe Mom xe pedaxmopuHe u K Hemy.

=> Ecnu cynepknacc 6onvuie He moxem 6bimb UHCMAHUUPOBAH HENOCPeOCmBeH-
Ho, 06vABUME €20 AOCMPAKMHBIM.

8 [looyepenHo ucnonb3ayitte pedakropunru “Onyckanue Metona” (c. 345) u “Onyc-
KaHue nons” (c. 346) ansA nepemelieHus PyHKLIMOHANTBHOCTH B NOAK/ACC.

=> B npomusononoxrocmv pepakmopuney “Hsenevenue knacca” (c. 169) o6vtu-
HO npowe pabomamo cHAYANA ¢ MemOOaMU, d NOMOM C OAHHBIMU.

=> I[Ipu pabome c omxpvimvim memoOoM, 4¥moObl 8bl3bl8ANCA HOBbIIL MEMOO, MO-
Hem nompe608amvcs nepeonpedenums Bbi3bl8AIOULYI0 NEPEMEHHYIO UNU MUN
napamempa. Komnunamop nezko o6rapyxusaem maxue cry4au.

® HaitauTe Bce nons, onpefensioline MHPOPMaLMIO, Ha KOTOPYIO Tenephb yKasbi-
BaeT mepapxus (o6pI4HO 3TO Oy/IeBa BeTMUMHA MM KOJ TUIA). YCTPAHUTE UX C
noMoubio pepaktopunra “CamouHkancynsuus nons’ (c. 190) u 3aaMeHs! MeTOA
nony4eHus 3Ha4eHUs NONUMOPPHBIMM KOHCTAaHTHBIMM MeTofamu. Bce monb3o-
BaTe/y 3TOTO MO/ JOKHBI TPOATH pedaKTOPUHT “3aMeHa YC/IOBHOM MHCTPYK-
uMu nonumopdusmom” (c. 271).

=> Ecnu eHe xnacca ecmv memoObt, Ucnonv3yousue memoo 00Cmyna K 3HaueHu10,
nonpobyiime neperecmu mMemoo 8 KNACC ¢ UCNONb30BAHUEM pedaxmopunea
“[lepenoc memooa” (c. 162); 3amem npumenume pedpaxmopune “3amena yc-
N108HOLE uHCcmpyxyuu nonumopdusmom” (c. 271).

@ BrinonHuTEe KOMOUIALMIO U TE€CTUPOBAHME MMOC/1€ KAXAOTO CITyCKa.

IIpumep

HaqHy C K/acca BbINO/THAEMbIX pa60T, KOTOpblﬁ onpenensA€T HEHbI onepauuﬁ, BbI-
[TO/THAE€MbBIX B MECTHOM Tapaxe:

class JobItem
public JobItem(int unitPrice, int quantity, boolean isLabor,
Employee employee) {
_unitPrice = unitPrice;
_quantity = quantity;
_isLabor = isLabor;



MNapneyenne noaxnacca (EXTRACT SUBCLASS)

_employee = employee;

}

public int getTotalPrice() {
return getUnitPrice() * _quantity;

}

public int getUnitPrice() {
return (_isLabor) ?

_employee.getRate ()
_unitPrice;

}

public int getQuantity({) {
return quantity;

}

public Employee getEmployee() {
return employee;

}

private int _unitPrice;

private int quantity;

private Employee employee;

private boolean _isLabor;

class Employee...
public Employee (int rate) {
_rate = rate;

}
public int getRate() {
return rate;

}

private int rate;

A BbIfenA0 U3 3TOrO K/Iacca nofkaacc LaborItem, NOCKONbKY OlpefeeHHOE I10-
BeficHMe M JlaHHble TPeOYIOTCA TOMBKO B 3TOM c/y4ae. Sl HAYMHAK C CO3[]aHNA HOBOrO
Knacca:

class LaborItem extends JoblItem ({}

[Ipexxae Bcero MHe Hy)Xe€H KOHCTPYKTOp, OTOMY 4TO Y JobItem HeT KOHCTPYK-
TOpa 6e3 apryMeHTOB. [I/11 3TOrO A KOMMPYIO CUTHATYPYy KOHCTPYKTOpa CymnepK/acca:

public LaborItem({int unitPrice, int quantity, boolean isLabor,
Employee employee) {
super (unitPrice, quantity, isLabor, employee);

9TOro KOCTAaTOYHO, YTOOBI CKOMIIMIMPOBATH HOBbIN noaknacc. OfHAaKO 3TOT KOH-
CTPYKTOP HEAaKKypaTeH: HeKOTOpble apryMeHThI And LaborIltem HYXHbl, a HEKOTO-
pble — HeT. S 3aiftMycb 3TUM no3xXe.

Ha cnepytoweM Luare s BbINONHAI MOUCK BHI3OBOB KOHCTpPYKTOpa JobItemu ciy-
yaeB, KOTAia BMECTO HEro JO/DKeH ObITh Bbi3BaH KOHCTpyKTop LaborItem. [Tostomy
MHCTPYKLUMY BUAA
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JobItem jl1 = new JobItem (0, 5, true, kent);
npu06peTa10T Cre o BUa:

JobItem jl = new LaborItem (0, 5, true, kent);

Ha stoM arane A He U3SMEHAN THN NIepEMEHHOM, @ U3MEHU/I TULLUb TUIT KOHCTPYKTO-
pa. [lenio B TOM, 4TO 51 XO4Y MCIIO/Nb30BATh HOBBIN TUIT TONbKO TaM, Ifie 3TO HeOOXOAUMO.
B maHHbBI MOMEHT y MEHSA HeT crielindyyecKoro 1A NoAKnacca uHtepdenca, Tak 4To s
He XOYY NOKa YTO OOBABNATH KaKue-n160 VHble BAPUAHTHI.

Tenepb camoe BpeMsl OYUCTUTb CIUCKM MTapaMeTPOB KOHCTpykTopa. K kaxkaomy u3
HUX A npuMensto pedakTopuHr “IlepenMeHoBanme MeToa” (c. 290). CHavana s pabo-
Talo ¢ cynepknaccoM. S co3faro HOBBII KOHCTPYKTOP M [I€1al0 CTapbIf 3alMIeHHBIM
(OH Mo-npeXXHeMY HY>eH NMOAK/IacCY):
class JobItem...

protected JobItem(int unitPrice, int quantity, boolean isLabor,
Employee employee) {
_unitPrice = unitPrice;
_quantity = quantity;
_isLabor = isLabor;
_employee = employee;
}
public JobItem(int unitPrice, int quantity) {
this(unitPrice, quantity, false, null)

}
BbI30BbI M3BHE Tenepb UCNONb3YIOT HOBbI KOHCTPYKTOP:

JobItem j2 = new JobItem (10, 15);

ITocne koMNMAAUMKM ¥ TECTUPOBAHUA A NpuMeHsto pedakropunr “Ilepeumenosa-
Hue MeToaa” (¢. 290) K KOHCTPYKTOpPY NOAK/Iacca:

class LaborItem
public LaborItem(int quantity, Employee employee) {
super (0, quantity, true, employee);

}

IToka 4TO A NPOMOMKAI0 UCMONb30BATH 3alLULIEHHBIA KOHCTPYKTOP CYnepKacca.
Tenepp A Mory HayaTb OnycKarhb B noaknacc pyHkumnoHanbHocTh JobItem. Hauny
¢ MeTooB. Sl npuMensio pedakropuHr “Onyckanue Metoaa” (c. 345) k getEmployee:

class LaborItem...
public Employee getEmployee () {
return _employee;

}

class JobItem...
protected Employee employee;



MN3eneyenue moaknacca (EXTRACT SUBCLASS)

T[Tockonbky none _employee nosye GyaeT ONMyLIEHO B MOAK/IACC, NOKA YTO s O6BAB-
JIAI0 €70 3allMLIEeHHBIM.

[Tocne Toro xak mone _employee 3alMIIEHO, A MOTY IPUBECTH B MOPANOK KOH-
CTPYKTOPHI TaK, YT0oObI o7Ie _empl oyee MHMLMANTU3MPOBAIOCh TONBKO B IIOAKIIACCE,
KyZia OHO OIYCKa€eTCA:

class JobItem...
protected JobItem(int unitPrice, int quantity, boolean isLabor) {
_unitPrice = unitPrice;
_quantity = quantity;
_isLabor = isLabor;

class LaborItem ...
public LaborItem(int quantity, Employee employee) {
super (0, quantity, true);
_employee = employee;

}

[lone _isLabor npumeHseTcs Ana ykasaHusa uHGOpMauuu, KOTOpas Ternepb Npu-
Cylia Mepapxuu, TaK 4TO 3TO MOJI€ MOXHO YAanuTb. Jlyylue BCEro 3TO OCYLIECTBUTS,
npuMeHuB pedaktopuHr “CaMonnkancynsauus nons” (c. 190), a 3areM u3MeHUB METOA
AOCTYIA K 3HAYEHUIO, YTOObI MPUMEHMTD NOTMMOPQHBIA KOHCTAHTHBI MeTop,. [Tonm-
MOp®HbI KOHCTAHTHDII METOJ, — 3TO TAaKOl METOf, NOCPEACTBOM KOTOPOTrO KaXkKaast
peanusauus BosspailaeT (cBoe) puKcMpoBaHHOE 3HAYEHMeE:

class JobItem...
protected boolean isLabor{) {
return false;

}

class LaborItem...
protected boolean isLabor() ({
return true;

}

Tenepb s Mory usbaButbcs oT nons isLabor.

Ceityac MOXXHO OPOCHTD B3IVISAZ Ha IO/Ib30BaTeNeN METOAOB 1sLabor. Ouu gomxk-
Hbl ObIT IOABEPTHY THl PeaKTOPUHTY “3aMeHa YCIIOBHOM MHCTPYKLMM TONMMOPu3-
mMoM” (c. 271). 41 Gepy MeToR

class JobItem...
public int getUnitPrice() {

return (isLabor()) ?
_employee.getRate() :
_unitPrice;

}

U 3aMEHAIO €T0 C/IeYIOLIUM KOLOM:
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class JobItem...
public int getUnitPrice() {
return _unitPrice;

}

class LaborItem...
public int getUnitPrice() {
return _employee.getRate();

}

ITocne Toro xak rpynmna MeTofoB, KOTOpas MCIO/Nb3YeT HEKOTOpbie JaHHbIE, Ie-
peMeleHa B TOAK/IACC, MOXXHO BOCNONb30BaThcA pedpakTopuHrom “OmnyckaHue Mo-
ns” (c. 346). To, 4TO 51 He MOTY MCIIONIb3OBATDb €0, TAK KaK METOJ MCIIONb3YeT JaHHbIE,
AB/IAETCS CMTHA/IOM JUIs1 a/IbHelLeif paboThl ¢ METOAAMM TM60 C OMOIbIO pedaKTo-
putra “Onyckanme Metoga” (c. 345), 1m60 ¢ noMombio pedakTOpMHra “3aMeHa ycnoB-
HO# MHCTPYKumMM nonumopdumamom” (c. 271).

[Tockonbky ueHa y3na (unitPrice) ucnonb3yeTcsa TONbKO 371EMEHTAMM, KOTOPbIE
He NpeICTABASAIOT TPYAOBbIE 3aTPAThI, I MOTY CHOBA IPUMEHMTD pedakTopuur “V3sne-
yenme noaknacca” (c. 347) k JobItem M co3aaTh Kacc, NpeCcTaB/AMMIA 3aYacTH.
B utore knacc JobItem cTaHeT abCTPaKTHBIM.

U3Bnedenne cynepknacca (Extract Superclass)

NMeroTcs Ba K/1acca ¢ aHaZIOTMYHON QYHKLMOHANIBHOCTDIO.
Cosoatime o6uguti Cynepknacc u nepemecmume 8 Hezo 0614Y10 PYHKUUOHABHOCMD.

Department Party

getTotalAnnualCost getAnnualCost
getName getName

getHeadCount
=
/7

Employee

" oot Employee Department
getAnnualCos
getName
getid

getAnnualCost getAnnualCost
getld getHeadCount




Ussneyerune cynepknacca (EXTRACT SUPERCLASS)

MotuBaunsa

JlybnupoBaHme Koga mpeacTaBiasieT co60i OAMH M3 I7IaBHBIX HEJOCTAaTKOB MPO-
rpaMMHBIX cucteM. Ecim 0iHO 1 TO XKe e CTBME BHITIONHAETCSA B HECKOTBKUX MeCTaXx,
TO MPY 3aMeHe ITUX AeMCTBUI KAKMMMU-TO MHBIMU NPUAETCA PEAAKTMPOBaTh GONbLiIe
MECT, YeM MOXHO Ob1/I0 Obl.

OpmHMM U3 BUOB [yOGMMPOBAaHMS KOfA AB/ISETCS HAalMYMe ABYX K/IaCCOB, BBIMO/HSA-
IOU[MX CXOAHbIE 3314 — He BaXXHO, OGUHAKOBBIM ClIOcOO0M 1u pasHbIMu. O6beKThI
NPENOCTAB/SIOT BCTPOEHHbI MEXaHU3M J/Is YIPOLIEHM s 3TOM CUTYALMM C UCTIONb3O-
BaHMeM HacefoBaHusA. OHAKO 4acTo OOIHOCTh OKa3bIBae€TCA He3aMeYEeHHOI [0 TeX
1op, MoKa He 6yAyT CO3AaHbI KaKye-TO KNACCHl, M TOTAa CTPYKTYPY HacleAOBaHUsA Npu-
AETCA CO3[aBaTh He CPasy e, a MO3[Hee.

AnbTepHaTUBOM JaHHOMY pedakTopuHry sBnfercss pedakropuur “VsBnedenue
knmacca” (c. 169). ITo cytu, BBIGOp OCYILeCTBAAETCA MEXAY Hac/lefOBaHUEM U Jene-
rupoBanueM. HacnegoBanue npeacrapisercsa 6onee NpOCThIM, €CU y ABYX K/IacCOB
OAMHAKOBbI U MHTepdenc, u nosefenne. Ecnm BbIOOp clenaH HEMpaBUIbHO, B Aallb-
HeileM MOXHO OygeT nmpuMeHuTh peakTOPUMHT “3aMeHa HacC/leOBaHMA JENEernpo-
BaHueM” (c. 369).

Texnunka

® CospaitTe nycToit abCTPAKTHBINA CYNEPK/IAcC; CAeNanTe UCXOAHbIE KIacChl MOJ-
K/1aCCaMM 3TOTO CymnepKacca.

8 Jlo ouepenu BoimonusitTe pedaktopunru “Ilogbem nons” (c. 338), “Iloabem me-
Toga” (c. 339) u “TloabeM Tena koHcTpyKTOpa” (C. 342), 4TOOBI MIepeMecTUTH 06-
1K€ IMEMEHTBI B CyNepKacc.

=> O6bi4HO npouse cHauana nepemecmums Noss.

=> Ecnu 8 nodknaccax ecmv memoovl ¢ pa3HbIMU CUHAMYPAMU, HO C 0OUHAKO-
8biM NpedHA3HAYeHUeM, 80CnONb3yiimecs pedpakmopureom “lepeumenosarue
memooda” (c. 290) dns mozo, umobvr damv UM 00UHAKOBblE UMEHA, A 3ameMm
svinonnume pedaxmopune “Ilodvem memoda” (c. 339).

=> Ecnu ecmb Memooul ¢ 00UHAKOBbIMU CUZHAMY PAMU, HO PATUMHDIMU MENAMU,
o6vA6ume 06ugy10 cuzHamMypy Kax abcmpakmmbuiii Memoo cynepxkaacca.

=> Ecnu ecmv memoOvt ¢ pasHuimu menamu, KOmopbvie peuiarom 00Ky u my xe
3adauy, MOXHO nonpobosamo npumerums pepakmopure “3amena anzopum-
Mma” (c. 159), umobut ckonuposams meno 00H020 memoda 6 opyzou. Ecau amo
cpabomaem, mMoxHo 6ydem 80cnonv3oeamvcs pedaxmopureom “[lodvem me-
mooda” (c. 339).
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® Ilocne Ka)XXJ0ro noagbreMa B CYIlepK/iacc BbITIO/THANTE KOMITU/IALIUK U TECTUPO-
BaHMeE,

B PaccMOTpMTE OCTaBLIMeCA B MOAK/IAcCax MeToAbl. [locMOTpUTE, HET M B HUX
OOLIMX YYaCTKOB; €C/IM €CTb — K HUM MOXKHO NpUMeHUTb pedaktopuur “Us-
Bneyenne Meropa” (c. 132) ¢ nocnenyromum pedakropunrom “Ilogpem mero-
aa” (c. 339) ana atux o6bumx yacren. Ecnu noxoxxk o6uuit MOTOK KOMaHA, TO
MOXET OKa3aTbCA BO3MOXHBIM pedakTopuHr “GopMupoBanue 11abT0HHOTO Me-
toga” (c. 361).

B Jlocne nogbpeMa B CYNEPKIAcC BCeX OOLMX 3/1eMEHTOB NPOBEPbTE KXl K/M-
eHT nogxnaccos. Ecnu onn ucnonssyiot Tonbko o6ummit MHTEpdeEc, TO MOXXHO
3aMEHUTDb TPeOyeMbIil UM THUIT CYIEepPK/IacCoM.

IIpumep
B xayecTBe npuMepa y Mens ecTb cny>xaumit (employee) u otnen (department):

class Employee...

public Employee(String name, String id, int annualCost) {
_name = name;
_id = id;
_annualCost = annualCost;

}

public int getAnnualCost() {
return annualCost;

}

public String getId() {
return _1id;

}

public String getName() {
return name;

}

private String _name;

private int _annualCost;

private String _id;

public class Department...
public Department (String name) {
_name = name;
}
public int getTotalAnnualCost() {
Enumeration e = getStaff();
int result = 0;

while (e.hasMoreElements()) {
Employee each = (Employee) e.nextElement();
result += each.getAnnualCost();



U3sBnedvenmne cynepknacca (EXTRACT SUPERCLASS)

return result;

}
public int getHeadCount () {
return staff.size();

}
public Enumeration getStaff () (
return _staff.elements(});

}
public void addStaff (Employee arg) {
_staff.addElement (arg);

}
public String getName () {
return name;

}
private String _name;
private Vector _staff = new Vector();

VMeeTca napa obnajanomux o61HOCTbIO obnacTeit xofa. Bo-nepBbiX, ¥ y Cyxa-
LLMX, U y OTAEJIOB €CTh MMA MM Ha3BaHue (_name). Bo-BTopbix, y 060ux ecTb rofoBoi
60mkeT (annual cost), npaBpa, MeTOAbI €T0 pacyeTa HEMHOrO pasHble Y pa3HbIX K/ac-
coB. 3TN obuMe BO3MOXXHOCTH A BbIAEIA B cynepkiacc. Ha nepsoM arane a cosgaro
HOBBIV CYMEPKIAcc, a UMEIOLIMECA CYNEPKIACCHI ONPENE/IAI KaK ero MOAKIACChL:

abstract class Party ({}
class Employee extends Party...
class Department extends Party...

Tenepb s HaYMHAIO TOAHUMATD PYHKIIMOHAIBHOCTD B cynepknacc. O6br4HO npouye
HayaTb ¢ BbinonHeHus pedaxropunra “Ifogpem mona” (c. 338):

class Party...
protected String name;

3arem s Mory npumeHuTH pedpaktopunr “Tlogpem metopa” (c. 339) k MeToaaM fo-
CTyna K 3Ha4eHUAM Monen:

class Party {
public String getName() {
return name;

}

Sl npepnoYMTaIO AENaTh MO/ 3aKPbITHIMU. YTOOMI cAie/IaTh 3TO, MHE HY)KHO BbITION -
HUTb pepakropunr “ITogbeM Tena KOHCTpyKTOpa” (C. 342), 4TOOBI MPUCBANBATD UMS:

class Party...
protected Party(String name) {
_name = name;
}

private String _name;
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class Employee...
public Employee (String name, String id, int annualCost) {
super (name) ;
_id = id;
_annualCost = annualCost;

}

class Department...
public Department (String name) {
super (name) ;

}

MertogpiDepartment . getTotalAnnualCostuEmployee.getAnnualCost
MMEIOT OIMHAKOBOE MpeJHa3HAYEHNE, TAK YTO OHM JOKHBI UMETb OAMHAKOBbIE UMEHA.
Cnavana s BoinonusAw pedakropunr “IlepenMenoBanne metopa” (c. 290), yTo6bl AaTh
MM OJJHO M TO )K€ UMSH:

class Department extends Party {
public int getAnnualCost{) ({
Enumeration e = getStaff();
int result = 0;
while (e.hasMoreElements({()) {
Employee each = (Employee) e.nextElement();
result += each.getAnnualCost();
}
return result;

}

Tena aTnx MeTONOB BCe ellje Pa3TMYHBI, IOITOMY A HE MOTY IPUMEHUTb peHaKTOPUHT
“ITogbem Metopa” (c. 339), HO A Mory o6bABUTL aBCTPAKTHBIN METOX B CyNepKacce:

abstract public int getAnnualCost ()

BbInonHuB 3TH 04eBUIHBIE M3MEHEHWA, A PaCCMAaTPUBAIO K/IMEHTHI 06OMX K/1aCcCOB,
4TOOBI MOHATH, YTO MOXHO U3MEHMTb TAK, YTOObI OHM MCIIO/NIB30OBA/IM HOBBIN CyMep-
kmacc. OfHMM U3 K/IMEHTOB 3TUX K/IaCCOB ABNAETCA CaM Kiacc Department, comep-
KaLMA KOMIEKLMIO KNAcCOB cnyxaumx. Metox getAnnualCost ucnonb3yeTt TONbKO
MEeTOJI NOfiCYeTa roJoBOro 610)KeTa, KOTOPLIN Tenepb 0ObABNEH B Party:

class Department...
public int getAnnualCost() {

Enumeration e = getStaff();

int result = 0;

while (e.hasMoreElements()) {
Party each = (Party) e.nextElement();
result += each.getAnnualCost();

}

return result;



NasneyeHue untepdeitca (EXTRACT INTERFACE)

ITO NoBefeHye npenIaraeT HOBYIO BO3MOXXHOCTb. Sl MOry TpakTOBaTb OTAEN U CNTy-
Xallero Kak komnosum [9]. ITo MO3BOMUT MHE BK/IIOYaTb OAUH OTAeN B Apyroi. B pe-
3y/IbTaTe MO/My4aeTcsA HOBasA PYHKLUMOHANIBHOCTD, TAK 4YTO, CTPOrO roBOps, Ha3BaTh 3TO
pedakTopuHroM Henb3s. Ecin 661 MHe Tpe60BasCcs KOMIIO3UT, 51 MOT Obl IIOTYYUTb €ro,
U3MeHAs UMs 107151, YTOOBI KapTUHa Obl/a HarNAgHee. ITO U3MEHEHUE NIOB/IEKTIO Obl 32
co60i1 COOTBeTCTBYIOLIee U3MeHeHNe UMeHu addStaff u usmeneHne napameTrpa Ha
Party. ITocnenHee usmeHenue genano 6s1 Metog headCount pexypcusHbiM. S Mor
651 cenathb 3TO, co3gaB MeToa headCount ansa Employee, KOTOpBIif TPOCTO BO3Bpa-
wan 6b1 3Ha4eHue 1, M puMeHUB pedakTopuHr “3aMeHa anroputma” (c. 159) ana co-
OTBETCTBYIOLIIETO METOAa OTAeNA, KOTOPbIN MPOCTO CyMMUpPOBan Obl 3Ha4eHUA CBOMX
KOMITOHEHTOB.

UsBnevenue untepdeiica (Extract Interface)

HecKonbko KNMeHTOB UCTIONB3YIOT OHO U TO >Ke MOAMHOXeCTBO MHTepdeiica kac-
ca, UNU B IBYX K/IaCCaX 4acTh MHTepdeiica ABNAETCA ObLIeH.
Botoenume amo noomHoxecmso 8 unmepdgeric.

«interface»
Billable
getRate
Employee hasSpecialSkill
getRate A
hasSpecialSkill ;\> |
getName :
getDepartment i
Employee
getRate
hasSpecialSkill
getName
getDepartment
MoTuBanusa

Knaccbl Mconp3ylOT OOUH APYroi pa3HbIMM criocob6amu. Vicnonb3oBaHue Kmacca
YacTO 03HavyaeT obpalleHue KO Bcen 06/1aCTH OTBETCTBEHHOCTHM Knacca, B apyrux cny-
Yasax rpynmna K/IMEHTOB UCITONDb3YET TOTbKO HEKOTOPOE IMMOAMHO)XE€CTBO NMpeNOCTaBNA-
€MOM KaccoM yHKLMOHaNTbHOCTH. BhIBaeT 1 Tak, YTO KNacc JO/KeH paboTaTh C /io-
6BIM K/1aCCOM, KOTOPBIN MOXKET 06pabaTeIiBaTh onpefe/ieHHble 3aMPOChI.
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Jlna ABYX MOCNENHMX CNyYyaeB 4acTO MONE3HO 3aCTaBUTb NMOAMHOXECTBO OTBET-
CTBEHHOCTH BBICTYNaTh OT COOCTBEHHOTO MMeHM, YTOOBI ClieNaTh ero NpMMeHeHHue B
cucreMe 6onee ACHBIM. JTO NO3BO/AET /Ier4e YBUAETb pasfie/ieHUe OTBETCTBEHHOCTH
B cucteMe. Ecnu ans nopfep>xku Takoro noAMHOXXeCTBa HeOOXOMMbI HOBbIE K/1ACCHI,
10 6yfIeT npolue NOHATb, YTO UMEHHO BXOAMT B ITO NOAMHOXECTBO.

B psane 06beKTHO-OPUEHTUPOBAHHBIX SA3BIKOB TaKask BO3MOXXHOCTb MOJIEPKUBA-
eTCsA C MOMOLLbI0 MHOXECTBEHHOr'0 HacneaoBaHus. [l KaKAOro ceKTopa noBegeHus
CO3[)aI0TCA K/acchl, KOTOpbIe 3aTeM O6BbEeNMHAIOTCA B peanusauuio. B Java Hacnenosa-
HMe OIMHOYHOE, HO TAKOro poja TpeGoBaHME MOXHO CPOPMYIMPOBATH U peanuso-
BaTb ¢ NOMOLIbI0 MHTepdeiicoB. MnTepdeiichl okasanyu 60nbLIoe BAMAHME Ha NOAXON
NpOrpaMMMUCTOB K MPOEKTUPOBAHMIO NPUIOXKEHUH Java. [laxke nporpaMmupyolme Ha
Smalltalk nonaraiot, yto nuTepdeicol ABNAOTCA 60NbLINM LWIaroM Briepen!

ViMeeTca onpeaeneHHoe CXOACTBO MEXAY AaHHbIM pedakTOpuHroM u pedakro-
putrom “Useneyenne cynepknacca” (c. 352). Pepakropunr “Vssneyenne untepdei-
ca” No3BO/SAET BLIABIATH TONbKO 06LiMe UHTepdeichl, HO He o6wmit koA, TIpuMenss
ero, MOXXHO MONMYYUTb 3anax Ay6nupyemoro kopa. Pernts npo6nemMy MoXxHo ¢ noMo-
wpbio pedakTopunra “Mssneyenne knacca” (c. 169), nomelas nopeeH1e B KOMNOHEHT
M BbINONHAA AenernpoBaHue. Ecnu o6bvem obiero noBefieHUs AOCTaTOYHO BENUK, TO
npoiue npuMeHuTb pedakTopunr “VissneyeHue cymepknacca” (c. 352), HO Tak Bbl NO-
Ny4uTe TONbKO OAMH CynepKiacc.

VHTepdeiichl XOpOIIO UCNONb30OBaTh, KOTAa B Pa3HbIX CUTYALMAX K/IACCHl UTPAIOT
pasHbie ponu. Bocnonb3yiftech paccMaTpuBaeMbIM 3[iech pedaK TOPMHIOM A/ KXKAOM
ponu. Eue o nonesHolit cnyyait BOSHMKAeET, KOIa Bbl XOTUTE ONUCATb BBIXORHOM
uHTepdeiic Knacca, T.e. OnepaLmy, KOTOpble K/Iacc BBINO/HAET Ha cBoeM cepBepe. Ecnu
B 6yny1eM npeanonaraeTcsa UCNoNb30BaHUE CEPBEPOB APYTUX BUJOB, BCe OHU AO/DKHBI
peanu3oBbIBaTh JaHHbIN MHTepdelic.

Texnuka

Cospaiite nycroit uHTepdeic.
O61bsaBuTe B MHTepdelice obLme onepaumu.

O6DbABMTE COOTBETCTBYIOLIME K/IACCHI KaK peanusyoue uHTepdeitc.

O6HOBUTE O6DABNEHMA TUIIOB K/IMEHTOB TaK, YTOObI B HUX UCMONb3OBANICA ATOT
nurepdeic.



UsBneyenue untepdeiica (EXTRACT INTERFACE)

Hpumep

Knacc Tabens yyera oTpaboTaHHOrO BpeMeH! reHepupyeT HauMCIeHU IS CTyXKa-
wux. [115 3TOro eMy HeOOXOAMMO 3HATh CTABKY OM/IATHI CIY)KALLEro ¥ Hanuuue y Hero
0COObIX HaBbIKOB:

double charge (Employee emp, int days) {
int base = emp.getRate() * days;
if (emp.hasSpecialSkill{())
return base * 1.05;
else return base;

Y cnyxauiero, noMuMo MHGOPMALIMM O CTaBKe OIIATHI M CIEIMA/TbHBIX HaBbIKaX,
€CTb MHOTO JIDYTMX XapaKTepUCTUK, HO B IaHHOM MPUIOXKEHUM TpebyIOTCA TONbKO
oun. Tot dakT, uTo AnA paboThl TpebyeTcsa TOMBKO 3TO MOAMHOXKECTBO, MOXKHO IOJ-
YepKHYTb, ONpeeNuB AN HEro MHTepdeiic:

interface Billable {
public int getRate();
public boolean hasSpecialSkill():

ITocne 3Toro MoxxHO 0OBABUTH KNacc Employee Kak peanusyoluii 3TOT MHTep-
deiic:

class Employee implements Billable

[Tocne 3TOro MOXXHO M3MEHUTH OOBAB/IEHNE charge TaKk, 4TOOBI [NOKa3aTh, YTO UC-
INONb3YETCA TO/bKO 3TA YaCTh IIOBEACHUA Employee:

double charge(Billable emp, int days) {
int base = emp.getRate() * days:;
if (emp.hasSpecialSkill())
return base * 1.05;
else return base;

B naHHOM cnyyae nony4yeHo CKpOMHOE MpPenMYILLIECTBO, 3aK/KyaKlleecs B OKY-
MEHTUPOBAHHOCTY Koja. /s eMHCTBEHHOTO METOAA TAKOE NMPEUMYILECTBO HE CTOUT
3aTpauyeHHOro TPYAa, HO 6b1/10 6bI 10/1€3HO, eC/IM ObI HECKOIbKO KNaCCOB CTa/IN NpUMe-
HATb MHTepdeiic Billable. CyujecTBeHHOE TPeUMYILECTBO MOABUTCA TOTAA, KOTAA A,
Hanpumep, 3aX04y BbICTAB/IATD CYETA €Lle U /i1 KOMIIbIoTepOB. Bce, 4TO MHe 114 3TOro
OyzneT Hy>XHO, — peanu3oBaTh B HMX MHTepdeitc Billable, u Torga MoxHo 6yzer
CMEJIO BK/IKYATh KOMIIbIOTEPHI B Tabe/b yyeTa BpeMeHM!.
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CeptbiBanne nepapxuu (Collapse Hierarchy)

Cynepkacc ¥ NOfIK/Iacc He CIMLIKOM Pa3/MyaloTCs.
O6weounume ux 6 00uH xaacc.

Employee
JAN .
ﬁ> Employee
Salesman

MoTtuBanua

[Tocne HekoTOporo BpeMeHu paboThl C MepapXueit KNacCOB OHAa MOXKET MOCTemNeH-
HO CTaHOBMTbCA Bce 6onee 3anyTaHHoN. [Ipyu nposenenun pedakTopuHra Mepapxum
METO/Ibl ¥ TO/A 3a4YaCTYI0 MePEMEILAITCA BBepX Uayu BHU3. Tak 4YTo no 3aBeplieHUM
paboTbl BrIoTHe MOXKeT OOHAPY XUTbCA MOAK/IACC, He UMEIOLIMIA HUKAKON LIEHHOCTH,
MO3TOMY /1Y4LIMM BbIXO/IOM MOXET OKa3aTbCA 00beMHEHNE K/TACCOB.

TexHuka

® Bribepute, kakoit U3 K1accoB 6yaeT yaaneH — CynepK/aacc Uim noaxacc.

B Bocnonb3ayitrech pedakropunramu “Ilogbem mona” (c. 338) u “IlogpeM Mero-
ma” (c. 339) (unu pedpakropunramu “Onyckanue metona” (c. 345) u “Onyckanue
nonsa” (c. 346)) ana nepemeleHMs NMOBeeHMUs M JAHHBIX Ya/lsgeMOro Kaacca B
K/1acc, C KOTOPBIM OH OyfieT C/IUT BOEANHO.

B BrpinonHsante KOMIUIALUIO U TECTUPOBAHUE MOC/IE€ KAXKAOIO NEPEMELLIEHNUA.

B 3aMeHuTe 06pallleHns K ylaNAeMOMY Kaccy obpallleHMAMIU K 06 befHEHHOMY
Kmaccy. 910 BAMAET Ha OODbABNIEHUA MEPEMEHHBIX, TUIIBI MAPaMETPOB M KOH-
CTPYKTODBI.

® Ypganure mycTon Knacc.

® Bpino/mHMTEe KOMIUIALMIO U TeCTUpOBaHUE.



®opmuposanme wabnounoro merona (FORM TEMPLATE METHOD)

®opmuposanue maéronHoro merona (Form Template Method)

B mopknaccax ecTb Ba MeTOAQ, BHINOMHAILIME AHA/IOTMYHbIE LIATH B OJUHAKOBOM
nopAAKe, OGHAKO CAMY 1IArK pasnUYHbl.

O6pasyiime u3 smux wazos memodst ¢ 00UHAKOBOL CuzHamMypoti, 4mobvt UCX00HDble
Memoobt cmanu 00uHakosbimu. ITocne 3mozo ux MOXHO neperecmu 6 cynepxkaacc.

Site
double base = _units * _rate * 0.5;
double tax = base * Site. TAX_RATE * 0.2;

$ return base + tax;

Residential Site Lifeline Site /

getBillableAmount Q| |getBillableAmount

~

~_
~

double base = _units * _rate;
double tax = base * Site.TAX_RATE;
v return base +tax;
Site

getBillableAmount o
getBaseAmount S~
getTaxAmount S~

Q return getBaseAmount() + getTaxAmount();

| |

Residential Site LifelineSite

getBaseAmount getBaseAmount
getTaxAmount getTaxAmount

MoruBanusa

HaCHeﬂOBaHMe ABNAETCA MOLWHBIM UHCTPYMEHTOM YCTPAHEHUA ny6nup05auuﬂ no-
BEOCHUA. BCTPCTMB ABa aHA/IOTMYHbIX METOMA B NOAK/IACCAX, Mbl XOTUM 06'beD,MHWI'b
UX B cynepknacce. Ho 4T0 ecnu oun COBIIAJIAIOT HE B touHocTn? Kak MOCTYIIUTDb B 3TOM



I'naBa ll PaboTa ¢ 06001EHHOCThIO

cny4ae? Mbl no-npe>xHeMy JO/DKHBI YCTPaHUTb KaK MOXKHO 60nbLie Ay6nupoBaHus, HO
MpU 3TOM COXPAHUTh CYLLLeCTBEHHBIE PA3TUUMAL.

3ayacTyo BO3HMKAeT CUTYalL|Ms, KOTAa [Ba METOfIa BHIMOMHAKT BO MHOTOM aHa-
JIOTMYHbIE 1Iaru B OOMHAKOBOM MOC/IENOBATeIbHOCTH, HO 1IAarK 3T pasHbie. B Takom
Cly4ae MOXXHO MepeMeCTUTDb MOC/IefOBATENbHOCTD LAroB B CYMEPK/IacC U MO3BOMUTh
nonumMop¢u3my obecreynTh BHITONTHEHME PA3NTMYHBIX AeiCTBUI. Takoi MpueM Hasbl-
BaeTCA wabnoHHbim memodom [9).

TexHuka

B BbhInonHUTE JEKOMIIO3ULINIO METOLOB TaK, YTOOBI BCe BbIIEIEHHbIE METO/IbI IO -
HOCTBIO COBMAJany UM MOMTHOCTIO Pa3inyanuch.

8 C nomouwso pedaktopunra “Tlonbem Metopa” (c. 339) mepeMecTute MAEHTUY-
Hble METOAbI B CYMepKacc.

® K pasnuyanmuMca MetogaM npuMenute pedaktopunr “IlepermeHoBanme Me-
Toga” (c. 290) Tak, YTOObl CUTHATYpPbI BCEX METOAOB Ha KaXKJOM Luare ObiIIM OIM-
HaKOBBbI.

=> 3mo denaem ucxooHvle Memoodvl 0OUHAKOBLIMU 8 MOM CMblCNie, YMO OHU B8bl-

NOMHAIOM 00HY U MYy e Nocnedo8amenyHOCMb 8bi30608 Memo008, HO N00-
K/1acchl NO-pasHomy 06pabamvléarom smu 6bi308bL.

8 BbIMONHUTE KOMIM/IALMIO U TECTUPOBAaHUE NOCTIE KaXKJOr0 U3MEHEHUs CUTHa-
TYPbI.
B [Ipumenute pedpakropunr “Tlogpem Metopa” (c. 339) K OZHOMY M3 MCXONHBIX

meTonoB. OnpenenuTe CUrHaTYpbl Pa3TIMYHbIX METOJIOB KaK aB6CTpaKTHbIE METO-
MIbl CyTepKacca.

B BpiNnonHMTE KOMIWIALMIO U TECTUPOBaHUeE.

| YnanuTe Mnpo4Yue MeToAbl U BbLINMOTHUTE KOMIUIALUK U TECTUpOBAHUE MoOCne
Ka>XJ0ro ygaieHuA.

Ilpumep

3akoHuy Hayatoe B rnaBe 1, “TlepBbiit npumep pedaktopunra” B Heit y MeHs
6b11 KMacc Customer ¢ IByMA MeTOJAaMU BbIBOJA BBIMUCOK CYETOB KAMeHTa. Meron
statement BbiBOAUT BbinucKy B Bue ASCII:

public String statement() {
Enumeration rentals = rentals.elements();
String result = "llpoxar " + getName() + "\n'";



dopmuposanue wabnonnoro Meroga (FORM TEMPLATE METHOD)

while (rentals.hasMoreElements()) {
Rental each = {(Rental) rentals.nextElement():
// BrIBOO pe3yJsbTaTOB IJIS KaXIOIO MpoKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";
}

// DoBaBjeHne KOJIOHTHUTYJIA
result += "Cymma 3agosrkeHHocTM " +

String.valueOf (getTotalCharge()) + "\n";
result += "Bwl 3apaBoramm " +
String.valueOf (getTotalFrequentRenterbPoints()) +

" OOHYCHEIX OYKOB";
return result;

}

B TO BpeMs Kak htmlStatement cospaer Bbinucky B HTML:

public String htmlStatement () {

Enumeration rentals = rentals.elements();
String result = "<Hl>lpokaT <EM>" + getName () +
"</EM></H1><P>\n";

while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
// BelBOO pes3yJsibTaTOB IJIA KaXIOOT'o MNpoKaTa
result += each.getMovie().getTitle() + ": " +
String.valueOf (each.getCharge()) + "<BR>\n";
}

// HoBGaBleHUE KOJIOHTUTYJIA
result += "<p>CymmMa 3amosxkeHHocTu <EM>" +
String.valueOf (getTotalCharge()) + "</ EM><P>\n";
result += "Bu 3apaboramm <EM>" +
String.valueOf (getTotalFrequentRenterPoints()) +
"</EM> GOHYCHBIX OUKOB<LP>";
return result;

[pexze yeM ucnonbsosath pedakTopuHr “GopmupoBanme WA6TOHHOTO METOAR',
Al IOJKEH clefnaTh TaK, YToObl 3TH /1Ba METO/A NOABUIMCH B MOJK/IACCaX HEKOTOPOro
obutero cynepknacca. Sl enawo 310 ¢ NOMoLIb 06bekTa MeTof0B [6], co3naBas OT-
J€NbHYI0 MEPAPXMIO CTPATErNM A/ BbIBOJA BbINMMCOK (puc. 11.1).
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Customer  |—~———-< = Statement

-

| |

Text Statement html Statement

Puc. 11.1. IIpumenenue cmpamezuu x svinuckam

class Statement {}
class TextStatement extends Statement {}
class HtmlStatement extends Statement {}

Tenepb ¢ noMmouibo pedaktopunra “IlepeHoc Merona” (c. 162) st nepeHowy 3Tu aBa
MeTOJIa B NOAK/TACChI:

class Customer...
public String statement({) {
return new TextStatement().value(this);
}
public String htmlStatement() {
return new HtmlStatement ().value(this);

}

class TextStatement ({
public String value (Customer aCustomer) {
Enumeration rentals = aCustomer.getRentals();

String result = "llpokar " + aCustomer.getName() + "\n";
while (rentals.hasMoreElements({)) {
Rental each = (Rental) rentals.nextElement();

// BHBOI pesynbTaTOB IJA KaXIOTO NpoKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";
}

// HoBaBleHMe KOJOHTUTYIa
result += "Cymma 3apojmkeHHocTu " +
String.valueOf (aCustomer.getTotalCharge()) + "\n";
result += "Bwl 3apaboram " +
String.valueOf (
aCustomer.getTotalFrequentRenterPoints()) +
" BOHYCHBIX OYKOB";
return result;



®opMmuposanne mwabnonnoro merona (FORM TEMPLATE METHOD)

class HtmlStatement {
public String value (Customer aCustomer) {
Enumeration rentals = aCustomer.getRentals();
String result = "<H1> lpokar <EM>" +
aCustomer.getName () + "</EM></ H1><P>\n";

while (rentals.hasMoreElements ()} {
Rental each = (Rental) rentals.nextElement();
// BHIBOA pe3yNbTaTOB IS KaXHOTO OpokaTa
result += each.getMovie().getTitle() + ": " +
String.valueOf (each.getCharge()) + "<BR>\n";
}

// HoBaBrieHMe KOJIOHTUTYJIa

result += "<P>Cymma 3amgojixeHHoCcTu <EM>" +
String.valueOf (aCustomer.getTotalCharge()) +
"</EM><P>\n";

result += "Bwl 3apaboramu <EM>" +
String.valueOf (

aCustomer.getTotalFrequentRenterPoints() )+

"</EM> OOHYCHBIX OUKOB<P>";

return result;

}

Ilepemeriass MeTOAbI, A MEpEeMMEHOBAN MX [J/IA JIy4lIEro COOTBETCTBUA CTpaTe-
ruu. S ganm MM ofMHAKOBble MMEHA, TOTOMY YTO pa3Muue MeXAY HUMM Telepb Ha-
XOMTCA B Kiacce, a He B MeTofe. (JlnA Tex, KTO MOBTOpsAET 3TOT NIpUMep: MHe NpK-
UII0Ch TaKxke f06aBuTh MeTol getRentals B Customer u ocnabuTth BUAUMOCTD
getTotalCharge n getTotalFrequentRenterPoints.)

Hanuune aByx aHa/OrMYHBIX METONOB B NOJK/IACCaX O3BOMAET NPUMEHNTD pedak-
Topunr “©@opmuposanne wabnoHHoro Metopa’. Kinod k aToMy pedakTOpUHTY nexuT
B pa3fie/IeHMM pa3nuyaroILerocs M COBMAAAIOLLEro KOJOB MyTeM NpUMeHeHUA pedak-
Topunra “Ussneyenne Meropa” (c. 132) nis u3BnedeHus Tex GparMeHToB, KOTOpbIe B
ABYX MeTOflax pa3nuuHbl. IIpu KaXxioM U3B/NeYEHUHM A CO3[AK0 METOMBI C pa3IUuYHbIMU
T€/1aMM, HO OfIHOM M TOM XK€ CUTHATYPOI.

ITepBbiit npuMep — BbIBOA 3aronoBka. B o6oux metopax MHpopMaL s 3anpaumsa-
eTcs u3 Customer, HO pe3ylIbTUpYoILas CTpoka GopMaTUpyeTcs no-pasHomy. 5 mory
BbIHECTH GOPMAaTHPOBaHME ITON CTPOKM B OTAE/NbHbIE METO/bI C OIMHAKOBOV CUTHa-
Typot:
class TextStatement...

String headerString (Customer aCustomer) {
return "Mpokar " + aCustomer.getName() + "\n";
éublic String value (Customer aCustomer) {

Enumeration rentals = aCustomer.getRentals();
String result = headerString(aCustomer) ;
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while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
// BHIBOO pe3yJibTaTOB NI KaXAoI'o NpokaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge(}) + "\n";
}

// HNoBapjeHue KOJOHTUTYINA
result += "CymMma 3anoJikeHHocTu " +
String.valueOf (aCustomer.getTotalCharge()) + "\n";
result += "Bel 3apaboranu " +
String.valueOf (
aCustomer.getTotalFrequentRenterPoints()) +
" BOHYCHBEIX OYKOB";
return result;

}

class HtmlStatement...
String headerString(Customer aCustomer) {
return "<Hl>llpokar <EM>" + aCustomer.getName(} + "</
EM></H1><P>\n";
}
public String value(Customer aCustomer) {
Enumeration rentals = aCustomer.getRentals();
String result = headerString(aCustomer) ;

while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
// BHIBOR pesyJbTaTOB OJIA KAXIOIO MpPoKarTa
result += each.getMovie().getTitle() + ": " +
String.valueOf (each.getCharge()) + "<BR>\n";
}

// DobaBneHue KOJOHTUTYINA
result += "<P>Cymma 3agojDkeHHoCTM <EM>" +
String.valueOf (aCustomer.getTotalCharge () ) +"</EM><P>\n";
result += "Bu 3apaboramm <EM>" +
String.valueOf (
aCustomer.getTotalFrequentRenterPoints()) +
"</EM> OOHYCHEIX O4YKOB<P>";
return result;

Tenepb A BbINONHAK KOMIMIALMIO M TECTUPOBAHME, A 3aT€M NMpPORO/KAK paboty
C ApYTMMM 3/1€MEHTaMM. Sl BBINOMTHUA BCe LIATHU 3a OAMH Pa3 U MOMYYMIT CTIeYIOLUIA
pesynbTar:

class TextStatement...
public String value(Customer aCustomer) {
Enumeration rentals = aCustomer.getRentals();
String result = headerString(aCustomer);



®opmuposanmne mabronnoro Mmetoga (FORM TEMPLATE METHOD)

while (rentals.hasMoreElements(}) {
Rental each = (Rental) rentals.nextElement () :;
result += eachRentalString(each):;

}

result += footerString(aCustomer);
return result;
}
String eachRentalString(Rental aRental) {
return "\t" + aRental.getMovie().getTitle() + "\t" +
String.valueOf (aRental.getCharge()) + "\n";
}
String footerString(Customer aCustomer) {
return "Cymma =agoirkeHHocTu " +
String.valueOf (aCustomer.getTotalCharge()) + "\n" +
"Bel 3apaborasm " +
String.valueOf (
aCustomer.getTotalFrequentRenterPoints()) +
" OCHYCHBIX OYKOB ";

}

class HtmlStatement...
public String value(Customer aCustomer) {
Enumeration rentals = aCustomer.getRentals():
String result = headerString(aCustomer) ;

while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
result += eachRentalString(each) ;

}

result += footerString(aCustomer);
return result;
}
String eachRentalString(Rental aRental) {
return aRental.getMovie().getTitle() + ": " +
String.valueOf (aRental.getCharge()) + "<BR>\n";
}
String footerString(Customer aCustomer) {
return "<P>CymmMa 3aposikeHHocTu <EM>" +
String.valueOf (aCustomer.getTotalCharge()) +
"</EM><P>\n" + "Bu 3apaboranmu <EM>" +
String.valueOf (aCustomer.
getTotalFrequentRenterPoints()) +
"</EM> DOHYCHBIX OYKOB <P>";
}

[Tocne BHeceHMA ONMMCaHHBIX U3MEHEHMI 00a MeTola value BBIIIAAAT OYEHb
noxoxxumu. IToaToMy A mpuMeHso k ogHOMY U3 HUX pedakTopuHr “TlogbeM Mero-
ma” (c. 339), npon3BONBHO BBIOMpast BEPCUIO MCXORHOTO TeKcTa. [IpK nogbeMe MeToaa
A ROMKEH 0OBABUTD METOMBI MTOAK/IACCOB KaK abCTPaKTHbIE:
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class Statement...
public String value(Customer aCustomer) {
Enumeration rentals = aCustomer.getRentals();
String result = headerString(aCustomer);

while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement ();
result += eachRentalString(each);

}

result += footerString(aCustomer):;

return result;
}
abstract String headerString(Customer aCustomer);
abstract String eachRentalString(Rental aRental);
abstract String footerString(Customer aCustomer);

Hanee a ynanamo MeToA value u3 TEKCTOBOrO BAPMAHTa, KOMITMIMPYIO ¥ TeCTUPYIO.
Ecnu Bce B nopsapke, s ypansaio meton value us HTML-BapuanTa, koMnunupyw u
TeCTUPYIo CHOBA. Ilony4yeHHbIit pe3ynbTaT NMoKa3aH Ha puc. 11.2.

Statement
Customer
! value(Customer)
statement() headerString(Customer)

htmiStatement() eachRentalString(Rental)

footerString(Customer)

Htmi Statement Text Statement

headerString(Customer)
eachRentalString(Rental)
footerString{Customer)

headerString(Customer)
eachRentalString(Rental)
footerString(Customer)

Puc. 11.2. Knaccvt nocne popmuposanus wabnonnozo memooa

[Tocne BbINOMHEHMA 3TOrO pedakTOpUHra CTAHOBUTCA J1E€TKO HOOABAATh HOBBIE
BU/bI BHIBOAA. 14 3TOrO TpebyeTcs Muilb CO3AATh MOAKIIACC, B KOTOPOM OynyT nepe-
KPbITbI TPM aO6CTPaKTHBIX METOJA.



3aMeHa HacnegoBaHUA AEIETUPDOBAHUEM...

3aMeHa HacleJOBaHUA ieIETUPOBaAaHNEM
(Replace Inheritance with Delegation)

[Tonknacc ucnonb3yeT TONbKO YacTb MHTepdeiica CynepkIacca UM He XenaeT Ha-
CNefoBaTh JAHHBIE.

Cosdaiime none 0ns cynepxnacca, Hacmpoiime memodst max, 4moGv. oHu denezupo-
847U BLINONHEHUE CYNEPKACCY, U YOanume noOKAACCHL.

Vector
Stack 1 Vector
isEmpty
isEmpty q iSEmpty
[\ ‘
i
—\ \
= \
\

Stack return _vector.isEmpty()

MoTusaunusa

HacnepoBanne — 3ameyarenbHas Belllb, HO MHOITIA OHO ABJIAETCA HE COBCEM TeM,
4TO HaM TpebyeTcA. 3a4acTylo, Hac/eAysa KIacc, Mo3)e Mbl 0GHapy )XKUBaeM, YTO MHOTHE
U3 olepauui cymnepkacca Jyis Mogkaacca B Jeif CTBUTENIBHOCTY OKa3bIBAIOTCS HENpU-
eMieMbl. B 3TOM cyyae umeroLmiscsa MHTepeic HeMpaBUIBHO OTPaskaeT TO, YTO Aea-
€T Knacc. MoxeT oka3aTbcs, YTO Bbl Hac/leyeTe LieNylo IPYNIy AaHHbIX, HETPUTOLHbIX
Ans noaknacca. MoxeT Takxe 06HapyXUThbCS, YTO B CyNepK/Iacce eCTh 3alMILeHHble
METOJbl, He MMelolIMe 0co60ro cMbIC/Ia B MOJIK/IACCeE.

KoHeuHO, MOXXHO OCTaBUTh BCe KaK €CTb M CYMUTATh, YTO 3TO MOAK/IACC, IPOCTO B
HeM UCIONb3YeTCsA NMULIb YacTh QyHKUMIA cynepknacca. Ho Takoe pelrenne npuBoguT
K KOZY, KOTOPBI/ FOBOPUT OHO, B TO BPEMsA KaK Ballli HAMEPEHUSI — COBCEM JIpyroe.
Bbt nonyyaere 6ecnopapgok, KOTOpbIit HEO6XOAUMO TMKBUAMPOBATH TI06ON LEHON.

[IpuMensa BMeCTO Hac/eloBaHUsA Jie/lerupOBaHIe, Mbl OTKPBITO 3asIB/IsiEM, YTO UC-
NO/Ib3YeM JeNernpyeMblit KNacc UIIb YacTUYHO. MBI ynpaB/iseM TeM, KaKyl 4acTb
uHTepdeitca 6epeM, a Kakyio urHopupyeM. LleHa Takoro peLeHnst — ZONOMHUTENbHBIE
Aenerupyole MeTOAbl, MUCaTh KOTOPble CKYYHO, HO 3aTO OY€Hb MPOCTO, TaK YTO 3TO
TPYAHO CHENaTh HeMmpaBU/bHO.
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Texununka

CospaiiTe B MOJIK/IACCE TOJIE, CCHITAKOILEECA HA IK3EMIIAD cynepknacca. MHu-
UManM3UpyATE ero 3HadyeHueM this.

MN3MeHUTe BCe METOADI, onpenc/neHHble B NMOAK/Iacce, TaKUM oépasoM, 4TOObI
OHM MCNOJ/1b30BAU 110/1€ A€jieraTa. [Tocne nameHenus Ka>Xgoro MeToaa BbIIO/I-
HUTE KOMIMUIALUNIO U TECTUPOBAHNE.

=> Bot He moxceme 3amenumv memodsl, 8bi3vi8arousue mMemod super, onpede-
NIeHHDbLIL 8 NOOKIACCE, UHAYE MONCHO NOyHUMb OECKOHEMHYI0 peKypcuio. Imu
MemoObL MOKHO 6y0em 3aMeHUMb MOIbKO NOCTIe M020, KAk 6ydem pa3opsaro
Hacnedosanue.

YnanuTe o6 bAB/IEHUE Cynepkiacca U 3aMeHUTE NIpUCBOEHUE fie/ieraTa NpucBoe-
HUEM HOBOMY 06'beKTy.

JlnsA Kaxaoro MeToAa Cynepkiacca, MConb3yeMOro K/MeHTOM, 1obaBbTe Mpoc-
TOM J€NErnpyromi MeTO.

Breinonnure KOMIMM/IAUUIO U TECTUPOBAHME.

Ilpumep

OpHUM U3 K/TacCUYeCKUMX NPUMEPOB IIJIOXOTO Hac/lefjoBaHUA AB/AETCA CTEK, OODbAB-
JIEHHbIV KaK MOAK/IAcC BeKTOpa. Java 1.1 mocTynaeT Tak B CBOMX yTM/INTAX (KaK He CThIJ-
HO!), HO ceityac s UCTIO/Nb3YIO YNPOLIeHHYI0 GOpMY CTeka:

class MyStack extends Vector ({

public void push(Object element) {

)

insertElementAt (element, 0);

public Object pop() {

Object result = firstElement();
removeElementAt (0) ;
return result;

Inapa Ha nonb3oBaTenelt 3TOro Kaacca, A BUXY, YTO K/IMEHTHI BBINO/IHAIOT HaJ| CTe-
KOM JIMIUb YeThipe onepauuu: push, pop, size u isEmpty. [locnennue npe onepa-
UMM HacepytoTca us Vector.

51 HauMHalo enerMpoBaHue ¢ CO3aHMA MONA /A BeKTOopa. 51 cBA3BIBaIO 3TO Mnose ¢

this,

4YTOOBI UMETH BO3MOXHOCTD MCII0/1b30BaTh U Ae/nernpoBaHne, U Hac/iEqoOBaHueE,

INMOKa BbINOJ/IHA 3TOT pe(baKTOpMHI’:



3ameHa JAenerupoBaHUA HAaC/N€JOBAaHUEM...

private Vector vector = this;

Tenepb st HAYMHAIO 3aMEHATD METOABI TaK, YTOOBI OHM MCNIONB3OBANM AE/IETMPOBa-
Hue. HauHy c push:

public void push(Object element) {
_vector.insertElementAt (element, 0);
}

Ceit4ac MOXXHO BBITIO/THUTB KOMIW/IAIIMIO M TECTUPOBaHME, U BCe IO/DKHO KOPPEKT-
HO paboTatb. 3aiiMeMCs Tenepb METOIOM POP:

public Object pop() {
Object result = _vector.firstElement();
_vector.removeElementAt (0) ;
return result;

3aBep1uuB pa60Ty C 3TUMU METOAAMU NMOAK/IACCA, A NO/XKEH pa3opBaThb CBA3b C Cy-
NEePKNACCOM:

class MyStack extends—Vector
private Vector vector = new Vector();

Ilocne atoro s quaBnmo NpOCTbi€ fe/Nerupyouine METOAbL /11 METOAOB CYII€Ep-
KJ1acca, UCNOo/1b3yEMbIX K/IMEHTAMMU:

public int size() {
return _vector.size();

}
public boolean isEmpty() {
return _vector.isEmpty();

}

Tenepb A MOry BbIIIOIHUTb KOMIIU/TALMIO U TECTUPDOBAHME. Ecnu s 3a6b1n D,O6aBMTb
IICTICI‘MP)’]OUU/II;( METOA, KOMITMIATOP HANMOMHUT MHE 06 3TOM.

3amMeHa ielernpoBaHUA HAC/IETOBaHUEM
(Replace Delegation with Inheritance)
Boi UCNONb3YETE IICHCFMPOBQHMC M 4aCTO NMUUIETE MHOI'O IMTPOCTHIX uenerupyloumx

METOJIOB /inA Bcero uHTepdeiica.
Coenatime denezupyrousuti Kiacc NOOKIACCOM Oenezama.
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Employee 1 Person Person
getName ©Q getName getName
F
f -\
‘ —7
return person.getName()
Employee

Morusauusa

9T0 060poTHasA cTOpoHa pedakTopuHra “3amMeHa Hac/leOBaHUA MeNlerMPOBaHU-
eM” (c. 369). Ecnu BbiAcHAETCA, YTO UCNIONB3YIOTCA BCe METOMbL fle/leraTa, M BaM Haflo-
€/10 IUCATb ITU MPOCTbIE METOAbI ieNIeTUPOBAHUA, MOXKHO /IETKO U MPOCTO BEPHYTHCA
K Hac/efloBaHUIO.

Ho npu aToM Hy»XHO NOMHUTb O HeKOTOPBIX onmacHOcTAX. Ecnu Bbl ucnonbayere
He BCe METOAbl ie/leraTa, TO NPUMEHATb AaHHbIN pedaKTOPUHT He CleayeT, TaK Kak
MOJIKNAcC BCerfa Jo/keH cnefoBaTh MHTepdeiicy cynepknacca. Ecnu penerupyiouue
METOfbl BaC yTOMIIAIOT, MOXXHO BOCIIO/Ib30BAaTbCA APYrMMM BapMaHTaMu. Tak, MOXHO
paspewnTh K1MeHTaM 06pallaTbCs K ieNerMpyeMoMy K/1acCy CaMOCTOATENbHO, MpUMe-
HUB pedakTopuHr “Yaanenue nocpeauuka’ (c. 179). MoxxHO BOCnonb3oBaTbcs pedak-
TopuHrom “V3Bneuyenue cynepknacca” (c. 352), 4To6b1 oTAECNUTD 061MIT UHTepdeElIC, a
3aTeM HacnefloBaTb HOBBIN K/acC. AHA/IOTMYHO MOXKHO TaK>ke UCNIONb30BaTh pedaKTo-
punr “Uspneyenne untepdeirca” (c. 357).

Eue ofHa cutyanms, o KoTopoit HeO6XOMMO 3HaTb, — 3TO KOTZA fiefleraT COBMeCT-
HO MCMNONb3yeTCA HECKONbKMMM 06 BEKTaMM 1 MOXET ObITb M3MeHeH. B TakoM cnyvae
3aMeHUTb fleNerMpoBaHMe HacneJoBaHMeM Helb3s, IOTOMY YTO JaHHble Gonblle He
CMOTYT UCMONb30BaTbCA COBMeCTHO. COBMeCTHOE MCNONb30BaHME NAaHHBIX — 3TO OT-
BETCTBEHHOCTb, KOTOPYIO He/lb3s BepHYTb B HacnefoBaHue. ECiu 06bekT HeusMeHseM,
COBMECTHOE UCMONb30BaHUe JaHHbIX He BbI3bIBaeT NpobneM, NOCKONbKY MOXXHO 0601 -
TUCh MPOCTHIM KONMPOBAHUEM, M HUKTO HUYETO HE CKAXKeET.

Texunka

B CpenaitTe aenerupyroimni o6beKT NOAKNACCOM JieNerara.
® BblnonHUTe KOMOUAALMIO.

=> B amom momenm mosxem 06HAPYHUMbCA KORAUUA UMEH MeMOO08; Memo-
Obl MOZym umembv OOUHAKOBbIE UMEHA, HO DA3Hble MUunvi 6036PAU4AEMBIX



3ameHa ACNETUPOBAHUA HACTEAOBAHHUEM...

3HaveHul, 2eHepupyemoie UCKIOYEHUA Unu auoumocmo. Brecume neobxo-

Oumble ucnpasnenus ¢ nomowpio pedpaxmopunea “Ilepeumenosarue memo-
0a” (c. 290).

HPMCBOI‘&TC noaK aenerata 3Ha4€Hue camMoro o6beKTa.

Yuanme NpoCTbl€ METOADI AE€NTETUPOBAHUA.

3aMeHMTE BCe NPOYME AeNIErMPOBaHUA 0OpalleHUAMM K CAMOMY OODbeKTY.

| |
|
B BbInonHuTEe KOMITUAALMIO U TECTUPOBAHHUE.
a
B VYpanure none generara.

IIpumep

ITyctp npoctoi knacc Employee BHINONHAET AeNernpoBaHne He MeHee IPOCTOMY
Knaccy Person:

class Employee {
Person person = new Person();

public String getName () {
return _person.getName () ;

}

public void setName (String arg) {
_person.setName (arg);

}

public String toString() {
return "Emp: " + person.getLastName();

}

}

class Person {
String _name;

public String getName() {
return name;
}
public void setName (String arg) {
_name = arg;
}
public String getLastName() {
return name.substring( name.lastIndexOf(' '} + 1);

)

ITepBbIit 1War COCTOMT B 0ObAB/IEHUM MOAK/IACCA:

class Employee extends Person
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B 3TOT MOMEHT KOMNUALMA NPEAYNPENUT O BO3MOXKHBIX KOHPIMKTAX UMEH METO-
moB. OHY BO3HMKAIOT, KOIZIa METOMIbI C OfUHAKOBBIM MMEHEM BO3BPALAlOT 3HaYeHUs
PasNMYHBIX TUIIOB MM FEHEPUPYIOT pasHble UCKTIoueHUA. Bece mpobneMsl Takoro poga
MCnpaBlAITCA ¢ nomolbio pedakropunra “TlepeumeHoBaHme Metoga” (c. 290). B Ha-
11eM NPOCTOM TPUMepe TaKMX Po6/IeM Her.

Cnepytouit 1mar COCTOMT B TOM, YTO MOJIe Je/lerarta CChI/IaeTCsA Ha caM OO'DbeKT.
51 momxeH ymanuTh Bce MPOCThle JeNeTMpYIOLie MeTOAbl, TakMe Kak getName u
setName. Ecnn ux ocTaBuTh, A MONMy4yy OowMOKY MepenonHeHUs CTeKa, BBI3BAaHHYHO
beckoHeyHON pekypcueit. B JaHHOM clyyae HYXKHO YAanuTb MeTofnl getName u
setName u3 Employee.

[Tocne Toro kak A nonyyar paboTarouimit KIacc, A MOTYy UBMEHUTDb Te METOLbI, KO-
TOPbIE€ UCTIONDB3YIOT JeNEruPyIoLMe METOAbL S MepekIoYalo X Ha HeMmoCpeACTBEHHOe
MCIIONb30BaHMeE BbISOBOB:

public String toString() {
return "Emp: " + getLastName();
}

Tenepb, Korpga A n36aBUICA OT BCex METOJOB, KOTOPbI€ UCTIO/Ib30BA/IN AE/NETUPYIO-
i€ METOADI, A MOTY ITO/IHOCTbIO OTKAa3aTbCsA OT NO/IA _person.
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KpynHomacmitaOHbIe
pedaKTOpUHI

Kenm bex u Mapmun ®aynep

B npenpinyiimx raaBax 6bi1u NOKa3aHbl OTAembHbIe “Xoabl” pedakTopunra. Ho uero
He XBaTaeT — TaK 3TO MpefcTaBneHus o6 “urpe” B nenom. PedakTopuHr nmpoBogutcs
C KaKOM-TO L|e/bI0, @ He IIPOCTO OTOMY, YTO MPOrPAMMMUCTY HPABUTCS ITO C/IOBO MU
XOYEeTCs Ha BpeMs IPMOCTAaHOBUTb pa3paboTKy (o kpaiiHeit Mepe, 06b1vHO pedpakTo-
PUHT IPOBOAMTCA C HEKOTOPOI KOHKpPETHOI Lienbio). Tak Kak e BBIIIAAUT BCA UTPa
B Lie/1I0M?

IIpupopa urpsei

B nocnenyouieM U3noxeHun Bbl, HECCOMHEHHO, 06paTUTE BHMMAHUE HA JIANIEKO HE
CTO/b TOYHOE U [I€TANIbHOE ONMCaHMe KOHKPETHBIX ILIArOB, KaK B MpeAbIAyLinX pedak-
TOpUHTrax. [lefo B TOM, Y4TO NMpyM MPOBENEHMU KPYNMHOMACIUTAOHBIX pedaKkTOpUHIOB
CUTYalLuA KapAMHaNbHO MeHAETCA. Mbl He MOXX€M TOYHO CKa3aTh BaM, YTO MMEHHO
HYXXHO JenaThb, TOTOMY 4YTO HE MOXXEM TOYHO 3HaTb, YTO MMEHHO OyfeT y Bac nepep
I71a3aMM, KOT/a Bbl IPUCTYTIUTe K paboTe. Ecniut Bbl BBOAIMTE B METO/, HOBDII MapameTp,
TO TEXHMKA 3TOTO JeMCTBUA OUeBU/IHA, TIOCKO/bKY ACHa 06macTh BuguMocty. Korga xe
Bbl pa3bupaeTech ¢ 3alyTaHHbIM HAC/EJOBAHMEM, B KQX/IOM C/Ty4ae Bbl MMEETE CBOK
CUTYaLMIO.

Kpowme Toro, cnenyeT otaaBath ce6e OTUET B TOM, YTO OMUChIBaeMble 3/ieCh pedak-
TOPMHIY OTHMMAKT MHOTO BpeMeHM. JI060it pedakTopuHr U3 rnas ¢ 6 mo 11 MOXHO
BBIMO/MTHUTD 33 CYUTAHHBIE MMHYTBI, B KpaifHeM criydyae — 4Yachl. Haj HekoTopbhiMu ke
KPYNHbIMY pedaKTOPUHIaMy B ENCTBYIOLMX CUCTEMAX Mbl paboTanu B TeueHUe Me-
csAues win faxe net. Korga ectb paboTarolias cucTeMa u Hy>KHO pacIUMPUTD ee PyHK-
LIMOHA/IbHOCTDb, MPAKTUYECKM HEpeanbHO y6eauTb PYKOBOACTBO, YTO HA[0 OCTAaHO-
BUTbCA Ha Mapy MeCALEB, OKA BbI OyieTe IPUBOAUTD B MOPAJOK KOJI. BMeCTO 3TOrO BbI
AO/KHBI MOCTYNATh, Kak Tancenb u IpeTenp, OTKYChIBasA MO KYCOUKY — CETOJIHSA 3J1€CH,
3aBTpPa — B IPYTOM MeECTe.
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BbinonHAs Takyo paboTy, pyKOBOACTBY/ATeCh NOTPEGHOCTbIO B KAaKUX-TO AOMON-
HUTENbHbIX JeNCTBUAX. BbinonuaiiTe pepakTOpMHIY, KOTla HYXXHO A06aBUTb PyHK-
LMI0 MM McnpaBuTh olnbku. HauaB pedak TopuHT, He 06s3aTe/IbHO JOBOAUTD €TI0 1O
KoH11a. JlenaiiTe cTONBKO, CKOTIbKO HEOGXOMMO, YTOObI BBITIONIHUTD PeabHO CTOALIYIO
nepeq Bamy 3aflayy. PepakTOPUHT BCeTfia MOXXHO IIPOAIO/DKUTD Ha CTIEAYIOLUMIA [IEHbD.

Ora ¢punocopus oTpaxkeHa B NIpMBOAMMBIX puMepax. [1omHasn feMOHCTpaLyms /io-
60ro nMpuBeNEHHOTO Jjanee peaKTOPMHTA JIETKO MOXET 3aHATb COTHIO CTpaHuL. Mbl
3HaeM 3TO, TaK Kak MapTHH yke MBITA/ICA 3TO CAeaTh. Tak YTO MbI CXKa/u pUMepbl 0
HECKO/IbKMX CXEMATUYHBIX AMATPAMM.

M3-3a 60nbIIMX 3aTpaT BpeMeHM KpyNHble peaKTOPUHTYM He MPUHOCAT MITHOBEH-
HOTO Y[IOB/IETBOPEHUS MONMHOCTBIO BHINOMTHEHHOM paboToit, kak pepaKTOpMHIH, ONu-
CaHHble B pyTMX IMaBax. Bam nmpupeTca JOBONBCTBOBATHCA ML BEpOM, YTO C Kax-
ABIM [JHEM Bbl JleflaeTe >KM3Hb CBOEI MPOrpaMMbl HEMHOTO Ge3omnacHee.

KpynHbie pedpakTopuHIu TpeOyIOT TakKe COITIacus BO BCeif KOMaH/le MPOrpaMMy-
CTOB, KOTOpOe He KpUTUYHO JyIAd Ma/leHbKuX pedakTopuHroB. MacitabHble pedak-
TOPUHIU OMpeNeNIAT HalnpaB/leHMe MHOXEeCTBa BHOCMMbBIX B Ko M3MeHeHMit. Bcs
KOMAaH/1a JO/DKHA MOHMMATh, YTO B UTPe HAXOAUTCA OAMH U3 KPYIMHOMACLITaOHbIX pe-
({aKTOpUHIOB, ¥ NMOCTYNAaTh COOTBETCTBEHHO. BpAj 1 Bbl 3aXOTUTe OKas3aTbCsA B MO-
NIO)KEHUM TeX [ABYX NMapHeif, MalllMHa KOTOPBIX 3aCTPs/Ia OKO/IO BepIUMHbI X0onMa. OHu
BbI/IE3AI0T ¥ HAYMHAKT TONKATh MAIIMHY, KaX/blit cO cBoero koHua. Ilocne 6esycnen-
HbIX MOMNbITOK CABUHYTb €€ TOT, KOTOpPbIit Briepeay, roboput: “Hukorna He gymarn, 4to
CTOZIKHYTb MAallMHY BHUM3 TaK Tsbkeno. Ha yto BTOpOI oTBevaet: “Urto Thl MMeewb B
BU[Y, TOBOPA «BHU3»?”

Ba)kHOCTh KpynHOMacITaOHBIX pe(PaKTOPHHIOB

Ecnu B KpynHbix pedakTOpMHrax He XBaTaeT MHOXECTBA TeX KayecTB, KOTOpbIe
COCTAB/IAKT LIeHHOCTb Ma/IeHbKMX pe(paKTOPUHIOB (TaKMX, KaK MPeCcKa3yeMOCThb, 3a-
METHbIif Mporpecc, HeMe/lIeHHOe BO3HArpaXkfieHue), TO I0YeMy Mbl PeILM/IM BKTIOYUTD
uX B 3Ty KHUury? [loToMy 4TO 6€3 HUX BBl pUCKYeTe MOTPATUTb BPEMS M CU/IbI Ha U3yye-
HMe pe(paKTOPMHTa, @ 3aTEM BbINOTHUTD pe(aKTOPUHT Ha NMPaKTUKe — U He MONYYUTb
HMKAKMX NpeuMylecTB. ITo 6b1710 6b1 O4eHb HEMPUATHO. Mbl He XOTUM JiaXke AYMaThb
O TaKOM BapMaHTe.



YeTrsipe KpynmHOMacCIITa6HBIX pedaKTOPUHTa

Ecnu roBoputhb cepbe3Ho, To peaKTOPMHIOM 3aHMMAKOTCA He TIOTOMY, YTO 3TO Be-
ceno, a MOTOMY, YTO MOC/e NpOBeieHNA pedaKTOpUHTa Bbl HaJie€TeCh CyMeThb CAeaTh
CO CBOMMM NPOrpaMMaMH TO, Yero 6e3 Hero Bbl IIPOCTO He CMOIIM Obl ClienaTh.

HakonyeHne ManoONOHATHBIX MPOEKTHBIX PeLIeHNU [/Is1 NPOrpaMMbl NMoJ0OHO BO-
ROPOC/IAM JUIA 3apOCLIero MMM KaHana. braropaps pedakTOpUHIY Bbl rapaHTHpYeTe,
YTO MO/THOE MOHMMAaHME TOTO, KaK AO/KHA ObITh CTIPOEKTUPOBAaHA NPOrpaMMa, Bceraa
HAaXOAMT B Helt CBOe oTpaxkeHne. Kak copHble BONOPOCIM NPOBOPHO PacpOCTPAHAIOT
CBOM YCUMKH, TaK 1 He JI0 KOHIIa IIOHATBIE MPOEKTHbIe pellleHUs ObICTPO paclpoCTpaHA-
I0T CBOe Jie/icTBMeE 110 BCel nporpamme. Hu ogHoro, Hu faxke aecsaTi OTAeNbHbIX KOH-
KPETHBIX IeHCTBUI He OYAeT JOCTaTOYHO, YTOObI YCTPAaHUTD NPOO/IEMY.

Yerpipe KpynHoMacmITaOHbIX peaKTOpUHTA

B aT0it r1aBe Mbl ONMMCbIBaeM MPUMEPBI YETHIPeX KPYMHOMACIITAOHBIX pedaKTo-
PMHIOB. ITO He TOMBITKU OOBATb HeOOBATHOE, a NIPUMEPBI, NIOKA3bIBAKOLIME, O YeM
MaeT peyb. MccnenoBaHuA u npakTMKa pedakTOPMHIOB 10 CUX TTOp GbUIM COCpenoTo-
YeHbl Ha He6onbIIKMX pedakTopuHrax. [1peacTosimit pasroBop 0 KpyNmHOMacLITaOHbIX
pedakTopuHrax Heo6bIYeH M OCHOBAH NpENMYILeCTBeHHO Ha onbiTe KeHTa, y koTOpo-
I'o B KpYITHbIX IpoeKTax ero 6onblie, 4yeM y 11060ro apyroro.

Pedaxropunr “Paspenenue HacnepoBaHusa  (c. 378) paboTaeT ¢ 3anmyTaHHON Me-
papxueit HacnenoBaHUsA, B KOTOPOi pa3nuyHbie BapMaHThl KaXyTCA CKOMOMHMpO-
BaHHBIMM BMECTE TaK, YTO 3TO cObuBaer ¢ Tonky. Pedakropunr “IlpeobpasoBanue
NPpOLIEAYPHOrO NpoeKTa B 00beKTHBIN (C. 383) moMoraeT B peleHMM K1accHyecKoi
npobnemMbl — KaK MOCTYMaTh C NMpOLEAYPHbIM KOZOM. MHOXeCTBO NMpOrpaMMUCTOB
UCIIONb3YeT 06 EKTHO-OPMEHTUPOBaHHbIE A3bIKM POrpaMMUpPOBaHUsA 6€3 y6oKoro
TIOHUMaHUA 06'bEKTOB, TIOITOMY IAHHBIN BUJ pedaKTOpUHTa JOCTATOYHO PacpOCTpa-
HeH. Ecin Bl yBUAMTE KOJI, HATMCAHHBINA € KACCUYECKUM IBYXYPOBHEBBIM NMOAXOA0M
K [T0/1b30BaTeNIbCKMM MHTepdeiicaM 1 6a3aM JaHHbIX, TO BAM MOXXET NIOHAJ0OUTbCA pe-
¢daxTopunr “OTnenenne npeamMeTHOM 06MacTu OT npeacTaBnenus’ (c. 385), nossons-
I0IMIt OTAENUTb OM3HEC-IOTMKY OT KOJa MO/Ib30BaTeNnbckoro uHtepdeiica. OnbiTHbIE
pa3paboTynKK B 0671aCTH O6BEKTHO-OPMEHTUPOBAHHBIX A3BIKOB MPOrPaMMMPOBAHUsA
TIOHMMAIOT, YTO TaKOe pasfe/leHne XU3HEHHO BaXHO 1A AO/TO XUBYIIMX U MpOliBe-
TaoWmx cucteM. Pepaktopunr “Beigenenne uepapxumu” (c. 390) ynpoiuaeT ypeamepHo
CTIOXHbIE K/TacChl, MPpeBpallasg MX B IPYNIbl MOJKIACCOB.
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Paspnenenne nacnenoBanus (Tease Apart Inheritance)

ViMeeTca nepapxmsaA Hac/neOBaHMA, KOTOpas pelaeT OfHOBPEMEHHO JBe 3a[jaum.
Cosdatime 0se uepapxuu u ucnonb3ylime denezuposariue 0715 6613084 00HOiL U3 OPy20il.

Deal
T
[ l
Active Deal Passive Deal
Tabular Active Tabular Passive
Deal Deal

L
\ U

1
Deal Presentation Style
I 1 ]
Active Deal Passive Deal Tabular Single Presentation
Presentation Style Style

MoruBaunsa

HacnepoBanme — Benukas sewb. OHO NOMOraeT NMCaTh YPe3BbIYANHO COKATHIN KOJI
B nogknaccax. OTaenbHble METOMIBI MOTYT IPMOOpPETATh 3HAYEHME, HE NPONOPLIMOHAND-
HO€ CBOMM pa3MepaM NpocTo 6narofjlaps CBOEMY MECTOMNO/IOXEHNIO B MePAPXUU.

HeynuBuTenpHo, 4To TaKoi MOLIHBIN MEXaHU3M 4aCTO NPUMEHAETCA HENMPABUMBHO.
A 3TO HenmpaBU/IbHOE YNOTpeb/NeHne 3a4acTyI0 MOXKET MOCTENEeHHO HaKaI/IMBaTbCA.



Paspgenenue HacnegoBauus (TEASE APART INHERITANCE)

CHauana Bbl o6aBrnsieTe HeGONMBILON K/acc A/ pelienus Hebonpiuon 3agaun. Ha cre-
RYHOLIMIt IeHb J/1s1 peLueH s TOM JKe 3aJa4M B APYTUX MECTaX MepapXuu BBOJATCA ApY-
rue nopknaccel. ¥ Bce — vepes Hepento (Mecl, rojj) Bbl yKe [71aBaeTe B “MaKapOHHOM
kope”. bes nopku u Becen.

3anyTaHHOe Hac/leloBaHMeE NPEACTABAET CO60M UCTOUHMK HENPUATHOCTEMN, IOTO-
MY 4TO BefieT K 64y nporpaMMucToB — Ay6nupoBaHuio koga. OHO YC/IOXHAET BHe-
CeHMe N3MEHEHUI B KOJI, TOTOMY YTO CTpaTeTMy pelueHns NpobneMsl OnpeeIeHHOro
pona okasplBalOTCA pasbpocaHHBIMM MO Bcel nporpaMme. HakoHel, noHuMatb nony-
YAWMIACA B Pe3ynbTaTe KOJ CYLIECTBEHHO CTIOKHee. Bbl He MoXXeTe MPOCTO CKa3aThb
“BoT uepapxus, OHa BbIYMC/IAET Pe3y/bTaThl’. Bbl OMKHBI roBOpuTH “Ila, OHa BbIYUC-
JIS€T pe3yNbTaThl, @ BOT 3TO MOAKIACCH J/IA TabGMMUHDBIX BEPCUIA, U Y KXXIOr0 U3 HUX
€CTb MOJAKACCH J/IA KaXKAO0! U3 CTpaH .

B TakoM Kkojie 3a4acTyI0 MOXXHO OOHapY>KUTb OfIHY MePapXM1IO HACTIeAOBAHMUA, KOTO-
pas pewaert ABe 3afayn. Ecnu y kakoro nogknaacca Ha onpefiefieHHOM YPOBHe Mepap-
XUM €CTb MOAK/IACCH, MMEHa KOTOPbIX HAUMHAKIOTCA ¢ OAMHAKOBBIX TPU/IATaTe/bHbIX,
TO, BEPOATHO, Bbl BLITIONTHAETE fiBe PabGOTHI C IOMOUIbIO OGHON MepapXuu.

Texnmnka

® Onpemennte pasnuuHble 3alaHus, BbINONHAeMble uepapxueir. Cospaitte ABYy-
MEPHYI0 CeTKY (M/IM TpeX-, YeTHIPEXMEPHYIO, eC/IN Y Bac HaJeTCs Takas 3aMeva-
TenbHasa 6ymara) ¥ oMeTbTe OCM pasHbIMM 3afjaHUAMU. MbI cunTaeM, 4To I
6onee 4eM BYX M3MepEHMI JaHHDIN peaKTOPUHT CrienyeT NPUMEHATb MHOTO-
KPaTHO (€CTeCTBEHHO, MO OGHOMY M3MEPEHMIO 3a pas).

® Onpenenure, Kakas 3ajaya 6onee BaxHa M JOMKHA ObITb COXpPaHeHa B TEKYLIEN
Mepapxmy, a Kakywo c/ieflyeT epeMecTUTD B IPYTYIO MepapXMIo.

8 [Ipumenute pedaxTopuHr “Vapneyenne knacca” (c. 169) k obuieMy cynepkiac-
CY, 4TOObI CO3/1aTh 0OBEKT A/ BCIIOMOraTeNbHOIO 3afjlaHus, U fobaBbTe nepe-
MEHHYIO 3K3eMI/ISAPa /I XPaHEHUs 3TOro 06beKTa.

8 CospaliTe NOAKIACCHl U3BTIEYEHHOTO 00bEKTa /I KaXKIOro U3 MOAK/IACCOB UC-
XOfiHOI MepapxuM. VIHMUManusupyiiTe NnepeMeHHYI0 3K3eMI/IAPa, CO3JaHHYIO
Ha npejbifylieM 1lare, 3K3eMIZIAPOM 3TOTO NOAKMAcca.

B [Ipumenute pedakropunr “IlepeHoc Metopa” (c. 162) K KaXXAOMY M3 3TUX NOA-
K/1aCCOB /151 [ePEHOCA MOBEMIEHN A U3 MOJIK/ACCA B BbIJIEIEHHDbIA OOBEKT.

® Korpa B nofiknacce He ocTaHeTcst 6onblue KOAa, yAA/IUTE ero.

B JIpoponxaiiTe 3Ty paboTy, MOKa He MCYe3sHYT Bce MOAKAacchl. [TocMoTpure,

He/Ib3s /I TPUMEHUTD K HOBOV MEPapXuu JOMONHUTENbHbIE PeaKTOPUHTH, Ha-
npuMep Takue, kak “Ilogbem mona” (c. 338) unu “TIlogvem mMeToma” (c. 339).
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IIpnmepnr

PaccMoTpum npumep sanyTaHHou uepapxun (puc. 12.1).

Deal
I ]
Active Deal Passive Deal
Tabular Active Tabular Passive
Deal Deal

Puc. 12.1. 3anymannas uepapxus

HanHas uepapxus npuobpena Takoit Buj notomy, 4to knacc Deal nepsonayanbto
MCIIONIb30BA/ICA [/1s BBIBOJA TONMBKO OfHOM CHIENKM. 3aTeM KOMY-TO MpHLUI/A B FO/OBY
MBICTIb BBIBOAMTD Tabnuuy caenok. [loakcrnepuMeHTMPOBAB CO CAEIAHHBIM Ha CKOPYIO
pyxy knaccom Active Deal, MoxHO y6enuTbcs, 4T OH 6€3 0c060r0 TpyAa 1eCTBUTENb-
HO Coco6eH oTo6paxxaTh TabnuLy. Bl roBOpUTE, 4TO HY)KHA elle 1 TabMLa NaccuB-
HbIX caenok? bes npo6nem, ele onuH He6OMBLION NOAKIACC, U BCE TOTOBO.

[lBymMsa MecaLaMm no3xe KoJ TaBNMIbI CTAHOBUTCS CIOXKHEE, HANTYU /IS HErO NOoj -
Xopsiliee MECTO HEMPOCTO, BpeMs NOKMMaeT — C/IOBOM, Bce Kak 06b14HO. Teneps cTa-
HOBMTCS HENMPOCTO A06aBUTb HOBBIN BUJ, CIENIKM — MIOTOMY YTO TeMepb IOTUKA CAENTKU
TECHO TepenieTeHa C TOTMKOI PeACTaBIeHUs.

Cnenys Haulemy pelenTy, CHayana HaJio ONpeAe/TUTh 3aJlaHUsA, KOTOPble BBINOHAET
nepapxusa. OfHO 3aflaHMe COCTOUT B GUKCALMM BapUaLMi B COOTBETCTBUM C TUIIOM
cnenku. Bropoe — ¢ukcupoBaTh BapualMmu B COOTBETCTBUM CO CTU/IEM PEACTABIIE-
Hus. [loaTomy Hama ceTka 6yneT MMeThb CleRyIOWMIt BUL;

Deal Active Deal Passive Deal
Tabular Deal

CIIC,U,YIOILIMﬁ mar COCTOMT B NPUHATUM pELIEHMA, KAKOe U3 3aJaHMI BakHee.
CBasp oO6beKTa CO COENKOM ropa3fo BaXKHe€ CTU/IA NPEACTABIEHUA, [IO3TOMY Mbl
octaBuM B nokoe Deal u ussneyem ctunp NnpeacTaBi€HuA B CO6CTB€HHY10 NEPAPXUIO.



Pasgenenne Hacnenosauusa (TEASE APART INHERITANCE)

C mpaKTUYeCKOi TOYKM 3PEHUA, TOKANYH, CIefyeT OCTABATb Ha MeCTe TO 3ajlaHue, C
KOTOPBIM CBA3aH 60/b1unit 06beM Kofja (YTOObI OCYILeCTBATh MEHBLIE TepeMEILEHMI ).
3aTeM Mbl JO/DKHBI NpMMeHNUTDb pedakTopuHr “Vi3Bnedenne knacca” (c. 169) mna

CO3J)aHMA CTU/IA NpefcTaBIeHus (puc. 12.2).

Presentation

Deal

=

[

|

Active Deal

Passive Deal

Tabular Active
Deal

Tabular Passive
Deal

Hanee Mbl HO/KHBI CO3[]aTh MMOJK/IACCHI M3B/I€YEHHOrO K/acca /1A KaKA0ro U3 Mof-
K/IaCCOB MCXOMIHOM Mepapxuu (puc. 12.3) M MHMLMANU3UPOBATD MEPEMEHHYIO IK3EM-

Style

Puc. 12.2. Jlo6asnenue cmuns npedocmasnenus

misapa COOTBETCTBYOLIMM ITOJK/TaCCOM:

ActiveDeal constructor

...presentation

new SingleActivePresentationStyle();...

Deal

Presentation

-

Style

<

Active Deal

Passive Deal

Tabular Active
Deal

Tabular Passive
Deal

Single Active
Presentation Style

Single Passive
Presentation Style

Tabular Active
Presentation Style

Tabular Passive
Presentation Style

Puc. 12.3. Jlob6asnenue nodxknaccos cmung npeocmasnenus
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Bel MOXceTe 3afath Bonpoc “Pa3Be HaM CTano nerye OT TOTO, YTO TeNephb y Hac 60Mb-
e K1accoB, yeM 6p110?” UTo X, MHOrAa Nepes ABYMs LIaraMM Breped MPUXOAUTCA
fienaTh WAar Hasaj. B clyyasx 3anyTaHHON MepapxXxuM, Kak pacCMaTpuBaeMBIA 31ech,
MepapXus U3B/eYeHHOTO 0OBEKTA MOYTH BCErAa MOXET OBITh CYLIECTBEHHO YIpollle-
Ha nocse usBneyeHus. OgHako 6oree 6€30MacHO BBINOMHATD pedaKTOPUHT MOLIAroBo,
YyeM MepecKOYUTD Cpasy Ha AECATH LIATOB BIEPe] K y)Ke YIPOLEHHOMY NPOEKTY.

Tenepp mbl McronbayeM pedakropurru “TlepeHoc Metopga” (c. 162) u “Ilepenoc
nons” (c. 166) pns Toro, 4TOOBI NMEpEHECTH METOAbl U NepeMeHHble, OTHOCALUMECA K
NPEACTaBNEHNIO, B MOAKIACCHI CTU/IA NPeNCTaBNeHUsA. Y HaC HeT BO3MOXXHOCTH XOpO-
IO MOKA3aTh 3TOT MpPOLECC HA PUBENEHHOM NPUMepe, Tak 4TO MPOCTO BOOOpasuTe
cebe, Kak 310 mpoucxoaurt. [lo okoHuaHuM paborsl B knaccax Tabular Active Deal u
Tabular Passive Deal xopga ocTaTbcsi He JOMKHO, TO3TOMY Mbl UX yaanseMm (puc. 12.4).

1 . .
Deal =] Presentation Single Active
Style < Presentation Style
4 Single Passive
[ 1 Presentation Style
Active Deal Passive Deal

Tabular Active
Presentation Style

Tabular Passive
Presentation Style

Puc. 12.4. Tabnuunvie nooxnaccot Deal yoanenv

Tenepp, koraa Mbl pasfienuau Be 3afayy, MOXXHO OT/IeNIbHO MOPaboTaTh Haj, yrnpo-
uieHMeM Kaxoi u3 Hux. Korma sTor pedakTOpMHT 3aBepllieH, NMOSABIAETCS BO3MOX-
HOCTb 3HAYMTENBHO YIIPOCTUTb U3B/IEYEHHDIN K/1ACC, @ 4aCTO UM YNIPOCTUTD UCXOGHDINA
o6bexT eue 6onbue. Ha cnepyroueM mare Mbl n36aBUMCA OT pasfie/eHMA Ha aKTUB-
HbI/TIACCUBHBIN B CTU/IE NIPENICTAB/IEHNUA, TOKa3aHHOM Ha puc. 12.5.

1
Deal Presentation
ea Style
[ ]
Active Deal Passive Deal Tabular Single Presentation|
Presentation Style Style

Puc. 12.5. Tenepv uepapxuu pasdenenbi



[Ipeo6pa3opaHue NpoueaypHOTo NpOeKTa B O6bEKTHBIIA... v

Ilaxce pa3nnymne Mexay OGMHOYHbIM U Tab/MMYHBIM NMpERACTaBIEHUAMU MOXKET 6bITb

3aMKCMPOBAHO B 3HaYEHUAX HECKONbKUX MepeMeHHBIX. [IofKmacchl CTaHOBATCA BO-
o611e HeHY>XHbiMU (puc. 12.6).

Deal Presentation

Style

] |

Active Deal Passive Deal

Puc. 12.6. Pasnuuus 8 npedcmasnenuu mozym obpaba-
mbleamucs Napol nepemeHHbIx

IIpeo6pa3oBaHue MpoOLEAYPHOrO MPOEKTa B 00bEKTHBIN
(Convert Procedural Design to Objects)

Umeetca KOfl, HAIIMCAHHbBIA B IIpoLERYPHOM CTUJIE.

IIpeo6pa3syiime 3anucu 0axHbix 68 06bexmbl, 0moenume nogedeHue u nepemecmume
€20 8 06vexmul.

Order
Order Calculator
determinePrice(Order)
determineTaxes(Order)
Order Line
Order Order Line
getPrice() getPrice()
getTaxes() getTaxes()
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MotuBauusa

Onnaxapl KIMEHT NOTpe6OBaT OT HAC NPH 3aIycke HOBOTO MPOEKTa, YTOObI paspa-
60TUMKM HEYKOCHUTENIBHO NPUAEPKMBAIUCH ABYX NPUHLIMIIOB: 1) UCTIONb30Banu Java
" 2) He UCNONb30BaNN OOBEKTHI.

KoHeuHOo, MOXXHO MOCMeATbCSA, HO, XOTA Java U ABNAETCA 06BEKTHO-OPUEHTHPO-
BaHHbIM A3bIKOM, IPUMeHEHME OOBEKTOB — 3TO HeuyTO OOJbliuee, YeM BbI3OB KOH-
crpyktopa. TpebyeTcs 3aTpaTuTh BpeMA Ha O6yyeHMe NPaBUIBHOMY MPUMEHEHUIO
06beKTOB. 3a4acTyI0 MPUXOAMTCA CTANKMBATbCA C CUTyal{Mel, KOrAa MpouesypHo-
OpPMEHTUPOBAHHBIA KOJI Halo cAeNnaTh 6onee 06BEKTHO-OPMEHTUPOBAHHBIM. TNy-
HasA CUTyalus — JIMHHBIE IPOLIelypHbIE METOABI B K/IACCE, XPaHsLLEM Ma/o JaHHbIX,
a Taxoke “Hemble” (dumb) 06bEKThI JAHHBIX, B KOTOPBIX HET HUYETO, KPOME METOJOB
JOCTYTa K 3HaueHuAM nonei. Ecnu Tpebyercsa npeobpasoBaHne YMCTO NpoOLeyPHOM
TPOTPaMMBbl, TO MOXET HE OKAa3aThCA U “HEMbIX  OObEKTOB, HO 3TO HEIJIOXast OTIIPaB-
Has TOYKa.

Mb1 He yTBepXk/aeM, YTO 0OBEKTOB C NIOBEIEHMEM U MaJIbIM KOIMYECTBOM JaHHbBIX
(MM MOMHBIM UX OTCYTCTBMEM) He NOKHO GbITh BOBCE. MBI CaMM YacTO NO/Ib3yeMcst
MajleHbKUMM OObeKTaMM CTpaTerui, koraa HaMm TpebyeTcsa usMeHnTb nobegerne. Of-
HAKO TaKue NnpoleypHble 06 EKTH 06bIYHO HEBENUKM UM IPUMEHSIOTCA, KOTJa BO3HU-
KaeT 0co6as noTpe6bHOCTb B ’MOKOCTH.

Texnnka

B Ilpeo6pa3syitTe Bce TUIBI 3aNMCeN M IPEBPATUTE UX B “HeMble” 0O'BEKTHI JAHHDIX
C METOjaMy JOCTYIa K 3HAYEHUAM I10/IeN.

=> Ilpu pabome c penauuonnoti 6a3oii danHvix npeobpasytime Kamoyw mabnauyy
6 Hemoli 06bexm OaHHbLX.

B IloMecTuTe Bech NPOLIEAYPHBINA KOJ B OOUH KJIacC.

= Moxro cOenamo maxoti knacc cunenmonom (0151 NPOCMOMbt PeUHULUANUIA-
yuu) unu 06vA8UMb MEMOObL CIMAMUYECKUMU.

B K kaxJo# ANMHHONM npouegype npuMmeHnTe pepaktopunr “VsBneyeHne MeTo-
ma” (c. 132) u conyTcTByIOLIME €My, YTOObI pas6UTh 3TY NMPOLEAYPY Ha YacTH.
Pasnoxus npouenypel Ha yacTu, npumenute pedakropuur “Tleperoc Mmero-
ma” (c. 162) pna ux nepeHoca B COOTBETCTBYIOLIMIA HEMOM K/IACC AaHHBIX.

® [lpoponxaiiTe BHIMONHATH ONMCAHHbIE AEMCTBUA, NMOKA U3 NMEPBOHAYANIBHOIO
Knmacca He 6yneT yaaneHo Bce noegeHue. Ecnu ucxopHbii kace 611 4yucTo npo-
LielyPHBIM, €r0 MOXHO C 60/bLIMM YJIOBO/IbCTBUEM YAATUTD.



O‘rueneHue npeume‘ruoﬁ obnactu ot NpeACTABACHUA...

Ilpumep

[Tpumep, npuBeneHHbiit B rnaBe 1, “IlepBblit npuMep pedakTOpuUHra’, XOpPOLLO M-
NIOCTPUPYET HEOOXOAMMOCTb B JAHHOM pedakTopuHre, B 0COGEHHOCTU Ha MEPBOM
3Tare, KOI/ia BbIMO/THAETCA Pa3/oXeHNe Ha YaCTH U PacrpefieieHne o KIaccaM MeToa
statement. [To 3aBepiennu naHHOI pabOTHI MOXKHO NPUMEHNTD K CTaBLINM TeNepb
MHTENNIEKTyaNbHbIMU 06beKTaM JaHHbIX Apyrue pepaKTOPUHTH.

OTpeneHne npegMeTHONM 00IaCcTH
oT npeacrapnenusn (Separate Domain from Presentation)
NmeroTca knacchl rpaduyeckoro nHTepderica nonb3opaTens, coaepkalume N0rUKy

npeaMeTHOM 06MacTH.
Bovidenume nozuxy npedmemnoii obnacmu 6 omoenvHoie KAAcCht npeOMemHot obnacmu

Order Window

[}

V

Order Window Order

MoTtuBaunn

Ecnu nocnyuwaTh pasroBopbl NporpaMM1cToB 06 06BbEKTaX, TO MOXKHO yC/IbILIATD O
“Mopienu-npepcrabneHun-koHTponnepe” (model-view-controller — MVC). Ota unes
MOC/TY>XKMU/Ia OCHOBOI 118 CBA3U MEXAy rpaduyeckuM MHTepdeiicoM nonb3oBaTens u
o6bekTamu npeameTHOI obnactu B Smalltalk-80.

B ocHoBe upen MVC nexut pasueneHue Kopa Nonb3oBaTeNbckoro MHrepdeiica
(nmpencTaB/eHMA, Ha3bIBAaBILErOCA paHblile view, a ceifyac yallie presentation) W noru-
Ky npeameTHoN obnactu (Mopenn — model). Knacchl npeacTaBnenus cofepxar TONMb-
KO Ty /IOTMKY, KOTOpas HY>XHa /A paboThl ¢ uHTepdeiicom nonb3osatens. O6beKTb!
npeaMeTHOM 06/1aCTH He COfIEP>KaT KO BU3Ya/IM3aLiuM, 3aTO COAEPXAT BCIo GU3Hec-/10-
ruKy. B pesynbraTe cnoXxHas nporpaMma paspieNisieTcs Ha 4acTH, KOTOpble MpOlle CO-
NpOBOX/ATb U U3MEHATb., KpoMe TOro, noABnseTcs BO3MOXXHOCTb UMETb HECKOIbKO
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NpeacTaB/IeHNNA 1A OQHON! U TOM e 6u3Hec-oTuKN. Te, KTO MMEIOT ONBIT paboThI €
00'beKTaMM, MCTIONIb3YIOT TAKOE pasfie/leHye MHCTUHKTUBHO, U TaKOH MOAXOA AoKa3asl
CBOIO LIeHHOCTb.

Tem He MeHee MHorMe paboTamlMe ¢ rpaduyeckuM MHTepQencoM NoNb30BaTeNs
He NPUAEPKMBAKOTCA TaKOTo NMpoekTa. B 60/nbluMHCTBe cpefl ¢ rpadMyeckuM MHTep-
deitcoM nonb3oBatens “KMeHT/cepBep” peanu3oBaH JBYXYPOBHEBDIN MOLXOL: AaH-
Hble HaXOAATCA B 6a3e JaHHBIX, a IOTMKAa — B K/accax npeacrtasnennsa. Cpeaa 4acTo
HaBA3BIBAET TaKO! CTU/Ib IPOEKTUPOBaHNUA, YCTIOKHASA NepeMelleHue TOTUKU B ApY-
roe Mecro.

Java npencraBnAeT co6oit KOPPEKTHYI0 OOBEKTHO-OPUEHTUPOBAHHYIO CPeRy, Tak
YTO Bbl MOXKETE CO3/laBaTb HeBM3yaslbHble OOBEKTD NpeAMETHOM 06/1acTy, coaepxa-
e 613Hec-noruky. ONHAKO 3a4acTYI0 MOXHO CTONKHYTbCSA C KOLOM, HAallMCaHHBIM B
ABYXYPOBHEBOM CTHIIE.

TexHunka

® CospaiTe A4 KaXXJ0To OKHa K/IacC NpeiMeTHOI 06/macTu.

B Ecnu y Bac MMeeTCA CeTKa, CO3faiTe K1acc, NpeJcTaB/IAKILMIA CTPOKM 3TOi CeT-
ku. Mcnonb3yitTe a1 OKHa KO/IEKLIMIO K/acca NMpefAMeTHOM o61acT, Kotopas
OymeT XpaHUTb COOTBETCTBYIOLIME OOBEKTDI CTPOKM.

® J3yuute faHHble B OKHe. ECIM OHM UCIIONB3YIOTCA TONMBKO AnsA rpaduyeckoro
nHTepdeiica Nonb3oBaTeNA, OCTaBbTe MX B OKHe. ECnM OHM 3ae/ICTBOBaHBI B /10-
TMKe NpeaMeTHOI 06/1acTH, HO paKTUYeCKM He OTOOpaXKaloTCA B OKHe, pyiMe-
Hute pedaxtopunr “Ilepenoc Metoga” (c. 162), yToObl MepeHeCcTH UX B OOBEKT
npeaMeTHOMA obmacTu. Ecu ke OHM MCNONB3YIOTCA KaK rpaduyueckuM MHTEp-
deiicoM nonp3oBarens, TaK M JIOTMKOM NpeAMeTHOM 06/1acTH, BOCNIONb3YHTECh
pedaxTropunrom “IlyénmpoBaHue BUAMMbBIX JaHHBIX (C. 207), 4TOOBI OHM HaXO-
AMUCH B 00OMX MeCTaxX M ObITM CUHXPOHU3UPOBAHBI.

B JM3yuute NOrMKy Kjaacca mnpepcTaBneHus. Bocmonb3yittech pedakTOpMHroM
“UsBneyerne Metopa” (c. 132) pnsA OTAeNeHUsA TOTMKM NPEACTAaBIEHUA OT /I0-
TMKM NpefAMeTHOI obnact. OTeNUB NOrMKY NPeAMETHOM 061acTy, MTPUMEHUTE
pedaxropunr “TlepeHoc Metopa” (c. 162) insA ee nepeHoca B OObEKT NMPeAMET-
HOM obnmacTu.

® [lo oxoHyaHuy paboThbl y Bac 6yAyT K/IacChl MpeACTaBIeHuA, o6pabaTbiBawolL e
rpaduyeckuit uHTepdeiic nonb3oBaTeN, M 06BEKTH NPeAMETHOM! 0611aCTH, CO-
Iepallue B 6u3Hec-nmoruky. O6beKTbl NpeAMETHOM 06/1acTi 6YAyT HefocTa-
TOYHO CTPYKTYPMPOBaHbI, HO 3Ty NPO6/IEMY MOXKHO PELIMUTD C MOMOLIBIO [lab-
HeLuX pe)aKTOPMHIOB.



OTlICﬂCHMC HPCIIMCTHOﬁ obnactu ot NpeACTaB/I€HUA...

Ilpumep

ITycth MMeeTCs MporpaMma, NO3BONAOLAA MO/b30BATENAM BBOAUTh MHPOPMALIMIO
0 3aKa3ax M Noy4arb UX cTouMOCTb. Ee rpadmueckuit untepdeitc nonnzoparens noxa-
3aH Ha puc. 12.7. Knacc npefcraBnenus B3aMMOJEHCTBYET C pe/IALMOHHOM 6a30it JaH-
HbIX, CTPYKTYpa KOTOpOM I10Ka3aHa Ha puc. 12.8.

Puc. 12.7. nmepdeiic nonvsoeamens ucxo0Hot npozpammbi

Bce nosepenme, kak rpaduyeckoro untepdeiica nonb3oparens, Tak U onpefeneHus
CTOMMOCTM 3aKa3a, HaXoAMTCA B oiHOM Knacce, Order Window.

HayneM ¢ co3paHua noaxopsiuero Knacca sakasa. 3aTeM Mbl CBAXEM €r0 C OKHOM
3aKasa, Kak Moka3aHo Ha puc. 12.9. [lockonbky B OKHe €CTb CeTKa [iI BbIBOfa CTPOK
3aKa3a, Mbl TAK>Ke CO3/1aIuM KJIacc CTpOKM 3akasa (order line) ans cTpok ceTku.

Mb! HauMHaeM paboOTy € OKHa, a He ¢ 6a3bl JaHHbIX. OCHOBBIBaTb NEPBOHAYA/IbHYIO
Mojie/b MpeAMeTHOI 06/1acTu Ha 6a3e JaHHBIX — pasyMHas CTpaTerus, HO Haubonb-
LIMIA PUCK 3aK/TIOYAETCA B CMELIEHUU JIOTUKMU NPeJCTAB/IEHUSA € IOTMKOM MpeMETHON
06/1acTH, TOITOMY MbI pa3fieNigeM UX Ha OCHOBE OKHa, @ OCTa/IbHOE MojBeprueM pedak-
TOPUHTY NO3[Hee.
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Customers

Name: Text
CustomeriD: Number
Codes: Text

*

Bce knaccy! - «SQLTablex,
NonyxvpHbin wpndT
yka3sbiBaeT ctonbeu
NepBNYHOro KAloya.

«FK» ykasbiBaeT BHelWHNe
KJIIOYM.

Products

Orders

OrderLines

OrderiD: Number
CustomerID: Number «FK»
Amount; Number

OrderiD: Number «FK»
ProductiD: Number «FK»
Quantity: Number
Amount: Number

ProductiD: Number
Name: Text
Threshold1: Number
Pricet: Number
Threshold2: Number
Price2: Number
Threshold3: Number

Price3: Number
Threshold4: Number
Price4: Number

Puc. 12.8. Basa dannvix Ons npozpammpt 66004 3aKa3oe

Order Window Order

Order Line

Pwuc. 12.9. Knaccot oxna 3akasa u 3akasa

B Takux nporpammax nonesHo paccMorpetb SQL-3anpochl, BHepeHHbIE B OKHO.
HlaHHble, nonyyaeMbie 3anpocamu SQL, ABNAKTCA AaHHBIMM NPEAMETHOI 06macTH.

IIpouie Bcero pa3zo6parbcs B JaHHBIX NMPEAMETHONM 06/1aCTH, HEMOCPEACTBEHHO B
rpaduyeckoM MHTepdeiice Nonb3oBaTeNns He oTobpaxkaeMbix. B paccMaTpuBaemoM
npuMepe B 6ase JaHHBIX €CTb MONe KOAOB B Tabnulle Monb3oBaTenei. ITU KOAbI He-
NOCPeACTBEHHO B rpaduueckoM MHTepdeiice nonp3oBaTens He OTOOPaXKalOTCA; OHU
npeo6pasyercsa B 6onee yno6ounTaeMblit TeKCT. Takoe nose npefcTaBnAeT cob6oit mpo-
CTOJ K/acc, HanpuMep TaKoif, Kak CTPokKa, a He koMnoHeHT AWT. YTo6bl nepeHecTu
3TO noJe B K/acc MpeAMeTHOI 061acT, MOXHO NpuMeHuTb pedaktopuur “Ilepenoc
nonsa” (c. 166).



Orpenesue npegMeTHOM 06/1aCTU OT NpeACTaBIEHUA. ..

C mpyrumu nonAMM HaM nose3nio MeHbue. OHM cofiepkaT KOMINOHEHTH AWT,
KOTOpble OTOOPaXKAlTCA B OKHE U UCHONb3YITCA B 06beKTaX MpeAMeTHON 06nacTu.
K uum cnegyer npuMenuThb pedpaktopur “[[yénmpopaHue BUAMMBIX faHHBIX  (c. 207).
ITO MOMecTUT Moje MpeAMETHONM 06/1acTH B KJIACC 3aKasa, a COOTBETCTBYIOLIee Moe
AWT — B oKkHO 3aKasa.

OTO MefIIeHHBII MPOLECC, HO B UTOTe TAaKUM 06pa3oM MO>KHO TOMEeCTUTD BCe MO,
CBsI3aHHDbIE C JIOTMKOI peMeTHOM 06/1acTH, B K/lacc peaMeTHOM obnactu. Henmnoxum
pelieHneM 6yeT MOMbITKA MepeMecTUTb Bce 3anpockl SQL B kmacc npeameTHO 06-
NacTu. 3TO MOXXHO CAieNaTh IJIA TOTO, YTOOBI epeMeCTUTb KaK /I0TMKY 6a3bl JaHHbIX,
TaK M JaHHble MpeAMeTHOM obnacTu B kinacc npeaMeTHoit obnactu. [Tocne ypanenus
MMIopra java.sql U3 OKHa 3aKa3a Bbl OLYTUTe NIPUATHOE YYBCTBO 3aBEPLIEHHOCTH
HaHHOM paboThl. Ho 10 3TOro Hafio BHIOMHUTD HeMaslo pedakTOpuHroB “VisBneyenue
Metopa” (c. 132) u “Ilepenoc MeTopa” (c. 162).

Order

ID

1 customerName
amount

customerCodes

Order Window

*

Order Line

productName
quantity
price

Puc. 12.10. Pacnpedenerue danuvix no knaccam npedmemHoid obnacmu

ITony4yeHHble knacchl (nokasaHHble Ha puc. 12.10) janekn OT mpeana, HO yxe B
3TOI MOAENM NIOTMKa NMpeAMEeTHOH 06/1acTH MONHOCTBIO oTAeneHa. [Ipu nposeneHUn
AaHHOrO peaKTOPUHIAa HaZlo BHUMATE/NbHO C/IEAUTD 33 BO3MOXKHBIMM OMACHOCTAMM.
Ecnyu Han6onpiuyto yrposy NpeacTaB/AeT CMellleHMe TIOTUKY NPEACTAB/IEHUA U TIOTUKU
NpeaMeTHOM 06/1acTH, MOTHOCTBIO PasfeNUTe UX, NPeXAe YeM Jienatb yTo-11bo elle.
Ecnu BaxkHee apyrue Bewm — Hanpumep, CTpaTerus Nony4eHu LeHol ToBapa, — ybe-
pUTE TOTMKY 3TON BaXKHOM YaCTU U3 OKHA U 3a/IMUTECDH €€ PeopraHu3saiimeit, YTo6bl no-
NYYUTb CTPYKTYPY, TPUTOAHYIO A/IA MpUMEHEHMA B 06/1acTU BHICOKOTO pucka. Becbma
BEPOATHO, YTO U3 OKHA 3aKa3a NoTpebyeTcsa y6paTh BCIO IOTMKY MpeAMeTHOM 06macTy.
Ecnyu MOXXHO BBIMOTTHUTb peaKTOPUHT M OCTABUTD YacCTb JIOTMKM B OKHE, MOCTYMAlA-
Te TaKMM 06pa3oM, YTOObI CHaYaIa penTh NPo6IeMy C HaMBbICIIMM YPOBHEM PUCKa.
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Boigenenne nepapxuu (Extract Hierarchy)

VMmeeTca knacc, BHINOMHAKWMHA CTUIIKOM GONbILYIO PabOTY, KAK MUHMMYM Yac-
TUYHO PEATU30BAHHYIO C MOMOLIbIO MHOTOYMC/IEHHBIX YC/IOBHBIX MHCTPYKLIMIA.

Cosdaiime uepapxuio Knaccos, 6 Komopou kaxoviti nodxnacc npedcmasnsem vacm-
HbLld ciyvai.

Billing Scheme

[/

Vv

Billing Scheme

/N

Business Billing Residential Billing Disability Billing
Scheme Scheme Scheme

MoTuBanuua

IIpu 3BONIOLIMOHHOM NPOEKTUPOBAHNM HaCTO HEKOTOPBIN K/IacC pacCMaTpUBAETCA
KaK pea/iu3auus HeKOTOPOM MJien, HO BIOC/IENCTBUM OKa3bIBAETCs, YTO Ha CAMOM fiefie
OH peajM3yeT IBE UM TPU UZIEH, a TO U Lie/Iblil iecATOK. BHauane Bbl co3faete npocTon
Knacc. Yepes napy fHeit UM HefleNb Bbl 3aMeyaeTe, YTO €CIM AOOABUTb B HETO OAMH
¢nar 1 napy npoBepoK, TO MOXKHO UCTIOIb30BATD €T ellie B OIHOM MecTe. Uepes MecaL
06Hapy>KMBaeTCsA ellie OffHa TaKasA BO3MOXKHOCTDb. Yepes rof HacTymnaeT no/mHas Hepas-
6epuxa: BCloAy packuaaHbl Gpraru u yCnoBHble MHCTPYKLMU.

CTONKHYBIIMCH C TAaKUM “IIBEALAPCKUM apMeACKMM HOXOM’, KOTOpbI yMeeT
OTKpPbIBaTb KOHCepBHbie 6aHKM, MOAPE3aTh JiepeBbs, paboTaTb B Ka4eCTBE /1a3€PHOM
YKa3KM Ha npe3eHTauMAx (ax fia, HaJlo HafieATbCA, YTO Pe3aTh OH TOXKE YTO-TO MOXET),
HY>KHO HaMTH CTpaTernio, No3BONAULYIO paciyTaTh 3TOT Knyb6ok. OnucaHHas B JaH-
HOM pasjiefie CTpaTernsi paboTaeT TONbKO NPU YCNOBUU, YTO YC/IOBHAA JIOTMKA KJlacca
AB/IAETCA CTATUYHON B Te€YEHME BCETO CPOKA >KM3HU obbekTa. B npoTuBHOM cnyuae,



Boigenenue uepapxum (EXTRACT HIERARCHY)

npexje 4YeM HayaTb OTAENATb OfHU C/Ty4aM OT APYTUX, MOXET MOTpe6oBaThCA NPOBEC-
™ pedakTopuHr “Ussnedenne knacca” (c. 169).

[IycTb Bac He myraeT To, 4TO JaHHbIN peaKTOPUHT He/b3s 3aBEPIUNTD 3a ieHb. [Ins
pacnyTbIBaHUA [eMCTBUTETBHO C/IOKHOTO 3allyTAHHOTO MPOEKTa MOTyT NMOTpe6oBaTh-
ca Hegenu unu MecALpl. CpenaiTe To, YTO MPOCTO M OYEBUAHO, A 3aT€M HA HEKOTOpOe
BpeMs npepBuTech. 3aliMUTeCh APYroi paboTOM, IPUMHOCALLEA BUAMMDIA pe3ynbTarT.
HayuuBiuncph 4eMy-To, BepHUTeCh K pedaKTOPUHTY M BBIOJHUTE elle HECKO/NbKO
MPOCTBIX U OYEBUIHDIX IEACTBUIL.

TexHunka

Mbubi NNpuBOAMM 34€Chb Ba Ha6opa TEXHUYECKUX ITpaBUJL. B [epBOM Cj/y4ae Bbl HE
3Ha€TE, C KAKUMU BApMAHTAMMU Bbl MOXKETE€ BCTPETUTDLCA. B TakoMm C/1ydae Hajo aen-
CTBOBATb IIOLIAroBO, KaK OIMMUMCAHO HUXKE.

8 OnpeaennTe OAUH U3 BapUAHTOB.

=> Ecnu sapuanmor mozym menamvca 6 meuerue cpoka mu3Hu ob6vexma, npu-
Mmenume pedpaxmopune “Vzeneuenue knacca” (c. 169) 0na svideneHus danHozo
acnekma 6 omoenbHbILi K1acc.

B CospjaiiTe NOAKIACC JIA ITOTO YaCTHOTO C/y4as U MPUMEHUTE K OPUTMHAIy pe-
dakTopuHr “3aMeHa KOHCTpPYKTOpa $abpuynbiM MeTogoM” (c. 321). Moaudu-
uMpyite pabpUUHDIA METON TaK, YTOOBI OH BO3Bpallja/l 3K3EMIUIADP MoAK/Iacca,
rjie 3T0 yMECTHO.

B [looyepegHo CKOMMUPYifTe B MOAKIACC METOABI, COfiepXKallue YCTIOBHYIO IOTUKY,
a 3aTeM YTIPOCTUTe MX, MUCXOAA U3 TOTO, YTO MOXKHO CKa3aTb 00 3K3eMMIApax
MOJK/acca, HO He 00 9K3eMIIApax Cyrnepkiacca.

=» [pu Heobxo0umocmu npumenume x cynepxnaccy pepaxmopunz “Vseneuerue
memooda” (c. 132) 0na pazdenenus ycnoeHoix u 6e3ycn08HbIX yacmei Memooos.

B [Ipopo/mxaiiTe Bble/leHME YaCTHBIX CTy4aeB 10 TeX NOp, TOKa He CMOXKeTe 06 bs-
BUTDb CyMNepKIacc abCTpakTHbIM.

| Ynanme Teéna reperpy>KeHHbIX BO BCEX NMOAK/IACCAX METOAOB CYTIEPK/IACCa U Cli€-
JlanuTe COOTBETCTBYIOLUUE 00bABNEHNA B cymnepkiacce a6CTpaKTHbIMVl.

Ecnu >xe BapmaHTbI COBEPLIEHHO ACHBI C CAMOTO Havya/a, MO>XHO BOCIO/b30BaThCA
ApYrom cTparermei.

& CospaitTe noaKaacc A1 KaXJOro BapMaHTa.

B [IpumeHute pedakTOpuHr “3aMeHa KOHCTPYKTOpa ¢abpU4YHbIM MeTOAOM”
(c. 321) ans nonyyeHus ¢pabpuyHOro MeToAa, KOTOPbINA JOMKEH BO3BPaLLATh CO-
OTBETCTBYIOLLMIf MOMK/IACC /A KaXK0TO BAPMAHTA.
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=> Ecnu sapuanmor nomevensvt ko0om muna, npumerume pedpaxmopune “3ame-
Ha xo0a muna nooknaccamu” (c. 241). Ecnu sapuanmor mozym meHAmuvcs 8
meveHue 8peMeHU HU3HU KAAcca, 80CNOAb3Ylimecy pepakmopureom “3amena
x00a muna cocmosinuem/cmpamezueti” (c. 245).

B [IpuMeHNTe K MeTOf|aM, COIEPXKALIUM YC/IOBHYIO TIOTUKY, pedpakTOpuHT “3ame-
Ha YCIOBHOM MHCTpyKuuu nonumopdusmom” (c. 271). Ecniu Metop B uenom He
M3MeHseTCA, OT/E/IUTE BAPbUPYEMYIO 4acTb C MOMOLLbIO pedakTopuHra “Ussne-
yenue Metona” (c. 132).

ITpumep

[Tpumep mpencTaBnseT co60i HeOYeBMAHBIA clydai. YToObI MOCMOTpETb, Kak
AeACTBOBATb B OYEBUAHOM C/Tydae, IPOCTO MPOC/IEANTE BHINOTHEHNE PeaKTOPUHTOB
“3aMeHa kozia TUNa noaknaccaMu’ (c. 241), “3aMeHa Kofia TMNa COCTOSTHUEM/CTpaTeru-
eit” (c. 245) u “3ameHa ycnoBHONM MHCTPYKLMM nonumopdusmom™(c. 271).

HayHeM ¢ mporpaMMmbl, KOTOpas BHIMMCBHIBAET CYETA 32 IJMEKTPUYECTBO. McxonHble

00 beKTbI MOKa3aHbl Ha puc. 12.11.

1 Billing Scheme

Customer

createBill(Customer)

Puc. 12.11. Cxema svinucku c4emos Kaueumam

CxeMa BBIIIMCKM CYETOB COJEPXKUT MHOTO YCTIOBHOM JIOTMKM /1A A€MCTBUIA B pas-
JIMYHBIX 06CTOATENbCTBAX. 3UMON M IETOM NPUMEHAIOTCA pa3Hble Tapubl, pa3nuyHble
CXeMbl HaUUC/IEHUA UCTIONDb3YIOTCA /1S KM/IbIX IOMOB, VI MaZIbIX NPEeANPUATHHA, [UIA
UL, TIONYYAIMX COLMabHYI0 CTPaXOBKY, M /1A MHBanuaoB. MiToropas noruka gena-
et knacc Billing Scheme f0cTaToYHO C/IOXKHDBIM.

Ha nepBoMm ware Mbl BbiGepeM TOT acreKT, KOTOpPbIif TOCTOAHHO MPOSB/IAETCA B YC-
JIOBHOW JIOrMKe. ITO MOTYT ObITb pa3/IMyHble YCIOBUSA, 3aBUCALLME OT TOTO, Paclpo-
CTpaHAETCsS /M Ha K/IMEHTA CXeMa OMJ/IAThl [/I VHBA/MAOB. DTO MOXeET ObITh ¢nar B
Customer, Billing Scheme unu rae-nmm6o ewe.

Co3naamM noaxace A 3Toro BapuaHTa. YTo6b1 MOXKHO 6b1/10 TONB30BATHCA 3TUM
MOJK/IACCOM, CleflyeT 06ecneynThb ero co3flaHmue 1 npumeHeHue. Tak YTO Mbl CMOTPUM
Ha KOHCTpYykTOp Knacca Billing Scheme. CHayana Mbl npuMeHseM pedakTopuur “3a-
MeHa KOHCTpYKTOopa ¢pabpuyHbIM MeTOAOM” (C. 321), a MOTOM CMOTPMM Ha NONyYeH-
Hbli GabpuyHbIi MeTOA M BbIACHAEM, KaK JIOT'MKa 3aBUCUT OT MHBaNMAHOCTHU. [Tocne
3TOro Mbl CO3/laeM KOHCTPYKLMIO, KOTOpass Npu HeOOXOAMMOCTH BO3BpALLaeT CXeMY
HauMC/IeHMA ON/IATHI /I MHBANNJIOB.



Boigenenne uepapxuu (EXTRACT HIERARCHY)

3aTeM Mbl paccMaTpuBaeM pasHbie Metoabl B Billing Scheme u minem te u3 nux, B
KOTOPbIX MMEETCA YC/IOBHasA /IOTMKA, 3aBUCALLAA OT UHBANUAHOCTU. OJHUM U3 TaKUX
Metopos sBnsercs CreateBill, moatoMy Mbl konupyem ero B nogknacc (puc. 12.12).

1 Billing Scheme

Customer

createBill(Customer)

Disability Billin
Sche¥ne g

createBill(Customer)

Puc. 12.12. [Job6asnenue nooxnacca 0ns UH8AAUG08

Tenepp Mbl usyuaem konuio createBill B mogknacce u ympoulaeM ero, mockonbky
3HaeM, YTO Telepb OH HAXOJUTCA B KOHTEKCTE CXeMbl HAYMC/IEHUA OIJIAThl /1A UHBA-
nmupos. TakuM o6pasom, kog Buaa

if (disabilityScheme()) doSomething

MO>XXHO 3aME€EHUTDb KOJOM

doSomething

Ecnu MHBaIMOHOCTD MCK/TIOYAETCA U3 CXeMbl U MpeaNpUATUIA, MOXHO YAa/lTUTDb
YCTIOBHO BBINOTHAEMbIN KO B CXeMe J/1 NpeANpUATHIA.

CpenaB 3T0, Mbl XOTUM 00eCleYuTh OTAE/IEHME BapbUPYEMOro KOZIa OT OCTaloLle-
rocsA HeM3MeHHbIM. [[/is1 3TOro Mbl NpuMeHseM pedaktopuHru “VIsBneueHue MeTo-
pa” (c. 132) u “IlekoMnosuumsa ycnoBHoro oneparopa’ (c. 256). Mbl npogonxaem Bbl-
MOJHATD 3TU AeUCTBUA ¢ pa3nuyHbiMu Metofamy Billing Scheme po Tex nop, noka He
MOYYBCTBYEM, YTO CIIPABUIUCH C 6O/BIIMHCTBOM YCTIOBHBIX MHCTPYKLMA, CBA3AHHBIX C
MHBaINIHOCTbIO. [TOTOM BBIOMpaeM Jpyroit BapMaHT, HaNpUMep COLMAIbHOE CTPaxo-
BaHMe, U TO XKe CaMOe NMPOJE/TbIBAEM C HUM.

ITpu pabote Haj BTOPbIM BapUaHTOM Mbl CpaBHMBaeM BapUaHThl I COLMANIbHOTO
CTpaxoBaHUsA C BAPMAHTAMU /I MHBATMIHOCTH. JKenaTeIbHO BLIABUTD METO/bI, UMe-
I0LMe OfMHAKOBDIM CMBIC/, HO BBIMO/IHAEMbIE B KaX<JOM C/Ty4ae Mo-pa3HoMy. B atux
ABYX C/y4asX TaKOBbIMM MOTYT ObITb BapUaHTbl HAuYMC/IEHUS HANOroB. Mbl XOTMM
rapaHTMpOBATb, YTO 3TM [IBAa METOAA B MOAK/IACCAX UMEIOT OJAMHAKOBbIE CUTHATYPHI.



InaBa 12 KpynhomaciwutabHble pedakTOpHHTU

ITO MOXET 03Ha4YaTh U3MEHEHME K/lacca ansa UHBA/IUao0B, 4YTOOBI IIPUBECTU B COOTBET-
CTBUE [Ba ITOAK/ACCA. O6b14HO BbBIACHAECTCA, YTO YEM C 601bIINM KONMYECTBOM Bapu-
AHTOB MbI pa60TaeM, TeM 6onblIe CTa6M}1M3Mp)’IOTCH 11a6/I0HBI AHAJIOTUYHBIX U pas3aun-
Jawumxcsa METON0B. 310 CYWECTBEHHO obneruaer Pa6OT)’ 10 AOIO/THEHUO BAapUAHTOB.



I'maBa 13

PedakTopunr,
IIOBTOpPHOE
MICIO/Ib30BaHUE
11 peaTbHOCTD

Yunvam Onoatix

C Maptunom PaynepoM A nosHakomuscs B BaHkyBepe BO BpeMs KOHepeHUMU
OOPSLA 92. HeckonbkuMyu MecsllaMu paHee s 3aKOHYM/ paboTy Haf AuccepTaumen
10 pedpakTOPUHIY 06bEKTHO-OpPUEHTUPOBAHHBIX Kapkacos [1]' B Yuusepcurere wra-
ta Vinnuuoiic. Vi3yuyas BO3MOXHOCTM MPOJO/KEHUA CBOMX MCC/IEAOBAaHMII B 06/1acTy
pedakTOpuHra, A pacCMaTpuBan M Apyrue BapMaHTbl, Hapumep paboTy B MeAMUMH-
ckoit uHpopmaTuke. MapTuH B TO BpeMs paboTan Hajl IpUIOXKeHUeM B obmacTu Me-
AMUMHCKOM MHPOPMATUKM, 4TO 0becreunio HaC TEMOI /A PasroBOpa 3a 3aBTPaKOM
B BankyBepe. Kak ynoMuHaeTcs B Hayasie KHUTY, Mbl B Te4€HME HEKOTOPOTO BpeMeH!
obcyxxanu Moy uccnenobanua B obnactu pedaxropunra. Torma uaTepec MapTusa k
[aHHOI TeMe 6bl/1 HeBE/UK, HO, KaK Bbl Telepb 3HAeTe, C TOrO BpEMEHM OH 3HAUYUTE/TbHO
BO3pOC.

Ha nepBbiit B3171871, MOXET 110Ka3aTbcs, YTO peaKTOPMHT BO3HMK B aKaJleMUyec-
KMX MCCNENOBATeNbCKMUX MabopaTopusax. Ho B 1efiCTBUTENILHOCTY OH BO3HUK B MIPAKTH-
Ke pa3paboTKM NMpOrpaMMHOro obecrieueHus, KOrja MporpaMMMUCTDI, IPUMEHAIOLME
06 BEKTHO-OPUEH TUPOBAHHDIN MOAXO[ M UCTIONb3OBABILIME B TO BPEMsA A3bIK NPOTPaM-
mupoBanua Smalltalk, cTonkHynuch ¢ MOTpe6GHOCTbIO B TeXHONOIUAX, obecreynBa-
IOIIMX YTYYIIEHHYI0 TOAepXKY Mpollecca pa3paborku, unu, ropopsa 6onee obimo,
YNYYIIEHHYI0 MOAMEPXKY Npoliecca BHECEHUs U3MEHEHUM B KOA. ITO MOPOANNIO pAL,
MCCNEeNOBaHMI, KOTOpble BCKOPE [IOI/IM IO TOTO YPOBHA, KOT/ja MX pe3y/lbTaTaMu MOT
BOCIIONb30BATbCA LIMPOKMIL KPYT PO eCccHOHANbHBIX POrPaMMMUCTOB.

!B paHHOI rnaBe UCTIONB3YIOTCA OTAENbHBIE CCHUIKM Ha 6ubnuorpaduyeckmue MCTOYHUKM; UX
CIMCOK MPUBEAEH B KOHLIE 1Bl
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Korga MapTuH npemioxXun MHe HalMCaTh I7IaBy JUIA 3TOM KHUTH, Y MeHs cpasy
K€ BO3HMK pAQ Mblcneit. S Mor 6b1 onucaTh paHHMe UCCTIeOBaHUA pedaKTOPUHTa —
Te BpeMeHa, koraa Panbd IxxoHcon (Ralph Johnson) u 1, uMes coBepuienHo pasHyio
TEXHUYECKYIO MOATOTOBKY, OOBEAMHUIUCD, YTOOBI 3aHATHCA BONMPOCAMU MOAAEPKKH
npouecca MoguduKauum 06bEeKTHO-OPUEHTUPOBAHHOTO MpOrpaMMHOro obecrnede-
HUA. 1 Mor 6b1 O6CYAUTD BONPOCHI CO3JaHUA MHCTPYMEHTApUA A/Is1 aBTOMAaTU3aLIuK
pedaKkTOpMHIra — YTO M COCTaB/sAeT 06/1aCTb MOMX MCC/IEJOBAaHMI, BeCbMa HajleKylo
OT TEMAaTUKM 3TOM KHUIU. 51 MOT 6bl MOAEMMUTbHCA HEKOTOPHIMU MONYYEHHBIMM MHOIO
YPOKaMH, KacalolMMUCA OTHOILEHUI MeXY peaKTOPUHIOM U MOBCEAHEBHBIMM MPO-
61eMaMy pa3pabGoOTYMKOB POrpaMMHOro obecneyeHus, B 0CO6EHHOCTH paboTamIuxX
B NPOMBILIEHHOCTU Haj 60NblIMMY NpoekTaMu. [IoHMMaHMe, JOCTUTHYTOE MHOI B
npolecce UccneaoBaHUsA pedaKTOPUHIA, YACTO MPUHOCUIIO NO/b3Y B JOCTATOYHO LIM-
POKOM JIMana3oHe o6nacTeit — MpyU OLieHKe NMPOTPAMMHbBIX TE€XHONMOIUI U GOpMynu-
pOBaHMM CTpaTeruit pa3BUTUA NMPOAYKTOB, B pa3paboTke MPOTOTUIOB U MPOrpPaMM B
06nacTi TeIeKOMMYHMKALMI U py 06y4eHU U M KOHCYIBTUPOBAHMM Ipynn pa3pabor-
YMKOB MPOrPAaMMHOTO 06ecreyeHusl.

A1 peunn 6erno o6paTUTHCA KO BCeM BOMPOCAM, MMEIOLLIMM OTHOLIEHME K 3TUM 00-
nactaM. Kak BbITeKaeT U3 Ha3BaHUA I/1aBbl, I/Ty60KOe MOHUMaHMe PedaKTOPUHTa YacTO
MMeeT LIMPOKOE NPUMEHEHMeE B TAKMX 06/1aCTAX, KaK MOBTOPHOE UCTIO/Ib30BaHME MPO-
rpaMMHOro ofecrieyeHus, pa3BUTHE MPOAYKTa U BbIGOP niaTGopMbl. XOTA OTAENbHbIE
YaCTH ITOM INIaBbl KPATKO KAacaloTCA HEKOTOpbIX 60/ee MHTEPECHBIX TEOPETUYECKUX
acrnekToB pedaKTOPUHIa, OCHOBHOE BHUMaHMe B Heil yfieNleHO NpaKTUYecKum npobie-
MaM peaibHOro MMpa M crnoco6aM UX peleHus.

Ecnu Bbl x0THTE 60N1€€ rMy60KO U3YyUUTb pedaKTOPUHT, obpaTuTech K pasaeny “Pe-
CYPCBI M CCBIIKM, OTHOCALIMECA K peaKTOPUHTY” flafiee B ITON I/1aBe.

IIpoBepka B peaibHbIX YCIOBUAX

ITepen TeM Kak 3aHATbCA CBOUMM UCCTIEJOBAHUAMM, 1 HECKONIBKO JIeT mpopaboTan
B Bell Labs. bonbiuyto yacTb 3TOro BpeMeHu A npoBen B NoApasfieIeHMM KOMINAaHUMY,
KOTOpOe pa3spabaThiBajio 371eKTPOHHbIE CUCTEMbl KOMMYTauuu. K TakuM npoagykram
NpenbABAITCA O4eHb BbICOKME TPeOOBaHMA — KaK B OTHOLIEHMM HAaJeXXHOCTH, TaK
M B IIJIaHe CKOpOCcTH 06paboTku TenedoHHbIX 3BOHKOB. B paspaboTky u passutue Ta-
KMX cUCTeM Obl/IM B/IOXKEHB! ThICAYM YETIOBEKO-JIET, a CPOK >KU3HU CO3JAHHBIX MPO-
rPaMMHbIX CUCTeM JIOCTUTANT NeCATUNETUIA. B pe3ynbTaTe 6onbliias 4acTh CTOMMOCTH
pa3paboTku 3TUX cucTeM 6bis1a 06ycnoBeHa He pa3paboTKON MepBOHaYaNbHOTO U3-
Aenus, a MOCTOAHHON ajanTtauueit u Mogudukaunmeit cucteM. CpeicTBa ynpouleHus
U yZelueB/leHUA BHeCEHMA TaKMX MOAMOUKALMit npuHecau 6bl KoMnaHuu 6onbUIYIO
npUObLIDb.



[IpoBepka B peanbHBIX YCIOBUAX

[TockonbKy Moy muccepTaLiMOHHBIe McceaoBaHuA puHaHcupopana Bell Labs, s xo-
TeN BbI6paTh 06/1acTb He TOMBKO MHTEPECHYIO B TEXHMYECKOM OTHOLIEHMM, HO U CBA-
3aHHYIO C IPAKTUYECKMMM NOTpe6HOCTAMM PupMbl. B koHLe 1980-x ronos o6bekTHO-
OPUEHTUPOBAHHbIE TEXHONOTUM TONLKO Ha4ya/ly BbIXOAMTD M3 UCCIENOBATENbCKUX /1a-
6oparopuit. Korpa Panbd Ixoncon (Ralph Johnson) npepnoxun Mue TeMy nccnegona-
HMMA, KOTOpasA OXBaTblBa/la KaK OO BEKTHO-OPUEHTUPOBAHHBIE TEXHOMTOTUM, TAK U MO/ -
JepXKy npoliecca MOAUGPHKALIMM UM 3BOTIOLIMM TIPOTPaMMHOTO obecriedeHus, A TYT xe
yXBaTHU/ICA 3a Hee. .

MHe roBopunu, 4To KOrja oAU 3aKaHYMBAIOT paboTy Hafl AMCCepTaLIMel, TO PEAKO
6eccTpacTHO OTHOCATCA K BblOpaHHOI TeMe. OfiHY, YCTaB OT Hee, GBICTPO MepeKo-
4alOTCA Ha YTO-TO MHOE; APYTUE K€ COXPAHAIT B OTHOLIEHMM 3TOi TEMbl MPEXHUN
3HTYy3Ma3M. Sl okasascs B IOCTIefHEM J1arepe.

Korma a BepHynca B Bell Labs nocne nonyyenus y4eHoit cremeHu, mpousoluna
CTpaHHas Bellb. Tex, ¢ keM A paboTan, pedaKTOPMHT BOTIHOBaJ/ TOpPasjio MeHbllE, YeM
MeEHA.

A xopoluo NMOMHI0 CBO€ BBICTYII/IEHMe B Hayasne 1993 rofa Ha KoHepeHUMH 1O Tex-
HonoruAM ana corpyaHuxoB AT&T Bell Labs u NCR (B To BpeMs Mbl Bce BXOAM/IU B
OfIHY KOMMaHuI0). MHe 6bI/10 BbIfieNIEHO 45 MUHYT 1A COOOIEHNA O pedaKTOPHUHTe.
CHayana aoK/1afi TpOXOAMT ycreuHo. Mol 3HTy3Ma3M B OTHOLIEHMYU TeMbl Nlepeancs
cnyuarensM. TeM He MeHee 1O OKOHYAHMM JJOK/a/AA 6bINO 3a[]laHO OYEHb MaJIO BOMPO-
coB. OaMH U3 y4aCTHMKOB MOJIOLIEN KO MHE TO3/JHee C JOTIOTHUTETbHBIMYM BOIIPOCaMMU;
eMy HaJlo 6bI/I0 MUCcaTh AUIITIOMHYIO paboTy, M OH MCKal TeMy 1A McCefoBaHmit. 5 xe
HaflesA/ncA Ha TO, YTO MPOTPaMMMUCTHI, paboTaloLiMe Ha, KPYITHbIMU NTPOEKTaMU, Npo-
ABAT >KeNaHue MpUMEHUTb pedaKTOPUHT B cBoeit pabore. Ho ecnu y HUX U BOSHUKNIO
TaKoe XKe/IaHUe, B TOT MOMEHT OHM HUKAK €ro He MPOABUIIN.

[To-MoeMy, OHM IPOCTO He MOHANMY, C YEM UMEIOT JENO.

Panbd IxoHcon (Ralph Johnson) npernogan MHe BaXkHbI YPOK, KacalolUiAca Uc-
CefloBaHM: KOTAa KTO-TO (PEeLleH3€HT CTaTbM, YYACTHUK KOH(EpEHLU) YyTBEPKAAET,
4TO OH HE MOHMMAET, B YeM €10, — 3TO Hauia BYHA. Hawa 0643aHHOCTb — MOCTapaTh-
CA pasBUTb ¥ IOHECTU JIO HET'O CBOM MUJIEU.

B TeueHMe HeCKONbKMX MOCTEAYIOLIMX €T Y MeHA ObUIM MHOTOYMC/IEHHbIE BO3-
MOXXHOCTM paccKasath O pedpakTopuHre Kak Ha BHyTpeHHUX coBeljannAx B AT&T Bell
Labs, Tak 1 Ha koHdepeHUMAX U ceMUHapax B Apyrux Mectax. ITo xony cBoux Gecen ¢
NpOrpaMMUCTaMU-TIPAKTMKAMU A Ha4asl IOHMMATb, IOYEMY MOM NpexKHue obpalleHnA
K C/TywIaTenaM He 6blmm MMy BOCHPUHATBHL. OTCYTCTBUE MOHUMAHUA YACTUYHO 6bINIO
BbI3BaHO HOBM3HOM OODBEKTHO-OPMEHTUPOBAHHBIX TeXHONOrMM. /Iuub HeMHOTME U3
TeX, KTO paboTan ¢ HUMU, TIPOABUHYIUCH CKOMb-HUOYAb ITy6OKO B 3Ty 06/1aCTb U MO-
TOMY MPOCTO ellie He CTANIKMBA/IUCh C Cepbe3HbIMM NMPOOGIEMaMU, KOTOpPbi€ TIOMOraeT
peumTh peaKTOpUHT. ITO TUNMYHAA AMUIEMMA UCCIEAOBATENA — KOIla COBPEMEH-
Hble JOCTVDKEHMs HAyKM ONepexaioT npaktuky. OaHako 6bina ellle OfHa TpeBOXHAA
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NpUYMHA OTCYTCTBMA KOHTAKTa ¢ nporpaMMuctamu. Ilo papy npuumH paspaborun-
KM, OCHOBbIBAsICh Ha 3[IpaBOM CMbIC/IE, He Henanu MIPUMEHATb pe(paKTOPUHT K CBOUM
NporpaMmam, iaxke OCO3HaBas BbITOAbl, KOTOpbIe OH CYNUT. UTO6b pepakTOpUHT 6bin
NPUHAT cO061IeCTBOM Pa3paboTYMKOB, HEOOXOAUMO ObIIO PELIMTD 3TU NPOOIEMBI.

Ilouemy pa3paboTYMKM He XOTAT NPUMEHATH
pe(paKTOPMHT K CBOMM MPOrpaMMaMm

IlpencraBbTe, 4YTO BBl — pa3paboTuMK nporpaMMHoro obecrnievyenusa. Ecnu Bam
NPOEKT Ha4MHaeTcA “C HynsA  (T.e. y Bac HeT Mpo6ieMbl COBMECTUMOCTHU C NPEAbIAYLIM -
MM BEPCUAMM) U BaM NTOHATHA 3a/laya, /I pellieHUs KOTOPOii ITpefiHa3HaYeHa CUCTEMa,
U TOT, KTO (PMHAHCUPYeT Balll TPOEKT, FOTOB MOJiEP>KUBATb €ro, Noka v He GypeTe
YIOB/IETBOPEHBI Pe3yNbTaTaMM, TO BaM KPYITHO MOBe3/10. ITO UAeaNbHbIA CLleHapuit
NpUMeHeHUs 06 BEKTHO-OPUEHTUPOBAHHBIX TEXHOMOT U, HO 6ONbLIMHCTBO M3 HAC MO-
KeT O HEM TO/IbKO MeYTaTb.

Kyna yaue oT Bac Tpe6ylOT pacIIMpUTh BO3MOXHOCTHM yXKe MMeIOLLerocs Npo-
rpamMMHoro ofecrnedenus. [Ipu 3ToM y Bac lafieko He MONTHOE IOHUMAHUE TOTO, YTO BbI
menaeTe. Bol mocTaB/eHbl B KeCTKME BpeMeHHbie paMKM. YUTO ske MOXKHO NMpeRNpUHATD
B TaKOM CUTYyaLuu?

MosxHo nepenucatb nporpamMmy. Bbl npuMeHNTe BeCh CBOM OMBIT MPOEKTUPOBLLM-
Ka, UCTIpaBUTE BCe MpexXHUe orpexy, 6yaere paboTaTb TBOPYECKM U C YAOBONBCTBUEM.
Ho xT0 onnatut 3t1 pacxosibi? Y1 MOXHO /1n ObITb YBEepEHHbBIM, YTO HOBasg NporpamMMa
CMOXET eNIaThb BCe TO, YTO fief1afia cTapas?

MoxHO ckonupoBaTh U MOAMGHULUPOBATH HEKOTOPbIE YaCTU CYLLECTBYIOLLeH CHU-
CTeMbI, YTO6bI pacCIIMPUTD €e BO3MOXXHOCTU. ITO MOXKET NOKA3aThbCA ONpPaBAaHHBIM U
Aaxce 6yleT paccMaTpUBAaTbCA KakK A€MOHCTPALUA MOBTOPHOTO MCIO/Mb30BaHUA KOAA.
ITpu 3TOM BaM jjake He HY>KHO pa3bupaTbCA B TOM, YTO UMEHHO BbI UCIIO/b3yeTe IMO-
BTOpHO. OJIHAaKO C Te4yeHUeM BpPeMeHU NMPOUCXOAUT Pa3sMHOMEHUeE OIUOOK, porpaM-
Mbl “pa3byxaloT’, X apXUTEKTypa paspyllaeTcsi U HApPaCTAKT AONONHUTENbHbIE U3-
[lep>XKM Ha BHeCeHNe U3MEHEHNIA.

PedakTopuHr HaxXogUTCA NOCepeAMHe MEXAY STUMU ABYMs KpaitHocTAMU. OH aaeT
BO3MOXXHOCTb U3MEHUTb UMelollieecss NporpaMMHoe obecneyeHue, crenas 6onee sic-
HbIM TOHUMAHUE KOHCTPYKLIMM, Pa3BUTb KapKachl ¥ U3B/1€Yb IOBTOPHO UCMONb3yeMble
KOMITOHEHTBI, CieNIaTh apXUTEKTYpY MPOrpaMMbl 60/1ee MOHATHOI, a TAK>Ke CO3/IaTh yC-
nous, obneryaouiue fob6apneHne HoBoI PyHKUMOHaNBHOCTH. PedpakTopuHT MOXKeET
Cnoco6CcTBOBATb M3B/IEYEHUIO BHITOAbI U3 C/IETAHHBIX paHee MHBECTULIMIA, YMEHbIUUTD
Ay6nupoBaHue ¥ pallMOHATU3UPOBATDb MPOrpaMMy.



Kak u korxa npuMeHsaTb pepakTOpuHT

HonycTum, 4To A/ BaC Kak A1 pa3paboTyMKa 5TU NpenMyLIecTBa O4eHb NpUBJie-
KaTenbHbl. Bbl cornacHbl ¢ @pegom Bpykcom (FredBrooks) [2] B ToM, 4TO MofiepHU-
3auMA ABNAETCA “BHYTPEHHeN! HEOThEM/IEMOI C/IOKHOCTbIO” pa3paboTKM NMpOrpamMM-
Horo obecneveHns. Byl cormacHbl, YTo TeopeTnyecky pedakTOPMHT [JaeT yKa3aHHbIe
NpeuMyIIecTBa.

TToueMy ke, TeM He MeHee, Bbl He IpuMeHsAeTe peaKTOPMHT K c60uUM NporpaMmam?
Ha To ecTb 4eTbipe BO3MOXKHbIE TPUUMHBI.

1. Bbl MOXeTe He MOHMMaTb, KaK NpaBUIbHO BbINIOTHATD peq)aKTOpMHI‘.

2. Ecnu BBITOADBI OLY TUMBI JIM1LIb B ,uanexoﬁ NepCreKTUBE, Bbl MOXKETE HE 3aXOTETDH
TpaTUTb CUJIbI 3[€Ch U ceiyac. Be,llb B }IOIII‘OCPO‘{HOﬁ nepcreKTuBe, Koraa npu-
A€T BpeMA NMOXKMHATD IJIOAbI, Bbl MOXKE€TE OKa3aTbCA BHE ITPOEKTA.

3. Pe(baKTOpMHI‘ KoAa ABNACTCA HCHpOM3BO}1MTCHbHOﬁ A€ATEC/IBHOCTBIO, 4 BaM I1/1a-
TAT TO/IBKO 3a HO8Y10 (bYHKLIMOHa}'leOCTb.

4. PedakTopuHr MOXeT HapymmTb paboTy yke MMelolleiicss paboTocrnocobHOM
NpOTpPaMMBbl.

Bce 310 — 06bI14HbIE NPUUMHBI 1A GecniokoiicTBa. MHe NpMXoANIOoCh BbICTYLUMBATh
MX OT COTPYJHUKOB KOMMYHMKALMOHHBIX M BbICOKOTEXHOMIOTMYECKMX KOMITAHMM, KaK
NpPOrpaMMMICTOB, TaK ¥ AMUHNCTPATOPOB. Bee 5T NPUUMHBI JO/IKHBI 6BITD TLIATENILHO
PaccMOTpeHDI, NpeXAe YeM paspaboTUMKM NPUAYT K PeILEHNI0 O NpuMeHeHuU pedak-
TOPMHTAa K CBOEMY NpOrpaMMHoOMY obecreuennio. JJaBaiiTe Moo4YepefHO PacCMOTPUM
KaXX/1y1o U3 HUX.

Kak u xorga npumeHATb pepaKTOpUHT

Kak Mo)xHO HayunTbcs pedakTopunry? KakoBbl €ro MHCTPYMEHTBI M TEXHONOTHM?
B kakMx coyeTaHMAX OHM MOTYT NpuHecTM nonb3y?! Korga Hy>XHO MX NPUMEHATH?
B 3TOlt KHUre ONMMCAHO HECKONbKO [ECATKOB ped)akKTOPMHIOB, KOTOpbIMU MapTun
N0/Ib3yeTCs B CBOEI paboTe, U pUBEAEHbI TPUMepbl NPUMeHeHUA peaKTOPUHIOB 151
BHECEHM A BaXKHBIX MU3MEHEHUII B IPOTPaMMBbl.

B npoexrte Software Refactory, ocyiecTnsaBieMcsa B YHuBepcuteTe wtata Unnu-
HOJAC, Mbl BbIOpa/TM MUHMMATUCTCKHIA MOAX0A. Mbl onpegennnmu Hebonbluoit Habop pe-
daktopunros [1,3] u nokasanmu, kaK cneayeT ux npuMeHATb. OT60p pedakTOpUHTOB
Obl/1 OCHOBAH Ha HallleM JIMYHOM OIbITe NPOrpaMMMUPOBaHMs. Mbl pacCMOTpeny 3BoMI0-
LMIO CTPYKTYP HECKONbKUX OO'bEKTHO-OPMEHTUPOBAHHBIX KAPKAacOB, B OCHOBHOM CBA-
3aHHbIX ¢ C++, ¥ NOrOBOPU/IYN C HECKOTIBKMMM ONBITHHIMM Pa3pabOTUMKaMM Ha si3bike
nporpammupoBanus Smalltalk, a Taxoke npounTanyu ux 063opbl. BONbIWMHCTBO HAlUMX
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pedaKTOPUHIOB OTHOCUMTCA K HU3KOMY YPOBHIO, HATIPMMeEp OHM CO3AAIOT WU YAATAT
KJ/1acc, NIepeMeHHYI0 MM QYHKLMIO, U3MEHAIOT aTpUGY Thl IIepeMeHHbIX U GyHKLUMI (Ha-
TIpMMep, TaKue KaK NpaBa focTyna public unu protected) u apryMeHTs! GyHKUMM,
nmbo nepeMelLalOT NepeMeHHble M PyHKUMM MeXay knaccamu. He6onbluas rpynna pe-
¢dakTOpUHrOB 607nee BLICOKOTO YPOBHS UCMOb3YeTCA /1A TAKMX OMEPALMie, KaK CO3/ia-
HUe ab6CTPaKTHOTO CyTIepKJIacca, YNpoleHne K1acca MOCPEACTBOM CO3[jaHUA MOAK/IAC-
COB M/IX YNPOILEHHNE YCTTIOBHBIX MHCTPYKUMIA, TMOO BbIENIEHME YACTH CYLIECTBYIOLLETO
K/1acca ¢ CO3/JaHMeM HOBOTO KJ1acca JUis IOBTOPHO MCMO/b3yeMOro KOMIOHEHTa (4acTo
C B3aMMHBIM Npeo6pa3oBaHMEM Hac/lelOBaHUA B Je/IETMPOBaHMUE MIIU arperupoBaHue u
Hao6opoT). Bonee cnoxHble pedakTOPMHTY ONpERENANTCA Ha A3bIKE pedaKTOPUHTOB
HU3Koro ypoBHA. Haur nopxon suxanncsa Ha coobpaxkeHMAX MOAAEPKKM aBTOMAaTH3a-
UMM 1 HafleXKHOCTH, O YeM 6yaeT ckazaHO HIUXKe.

Kakue Buabl pedakTopuHra cieayeT NpuMMeHATb K MMemwllencs paboTamoleit
nporpaMme? TO 3aBUCUT OT TOTO, KAKMe 3a/la4y Bbl CTaBUTE mepea co6oi. OnHUM
M3 pacnpocTpaHeHHbIX OCHOBAaHMIt 1A NpoBefeHUA pedaKTOpUHTa, KOTOpoe Mno-
CTOAHHO HaXOJMUTCA B LIeHTPe BHMMAHUA 3TON KHUTH, — obneryeHue fobasneHuns
HOBOM (YHKLMOHANBHOCTH (KPaTKOCpOYHas Lenb). ITOT Bompoc obcyxaaeTcs B
cnepymouieM paspene. OfHaKo UMEKTCA U ApYriMe OCHOBAHUA 1S POBeJieHUA pe-
¢dakropuHra.

OnbiTHbIE MPOrPaMMUCTBI, UCTIONb3YHOILME 0O BEKTHO-OPUEHTUPOBAHHDBIN MOAXOL,
¥ NPOTPaMMMUCTBI, MMEIOLLME TIOATOTOBKY B 06/1aCTH 1a6/IOHOB M TEXHOIOTUI MPOEK-
TUPOBAHMA, 3HAIOT, YTO MMEETCA PAJ >KelaTeNbHBIX CTPYKTYPHBIX XapaKTEPUCTUK M
CBOMCTB MpPOTpaMM, HEOOXOAUMBIX I MOAMAEPXKKU PACIUMPAEMOCTH M TMOBTOPHOTO
ucnonb3obaHus koaa [4-6). Takue 06beKTHO-OPMEHTMPOBAHHbBIE TEXHOIOTUM TPOEK-
tupoBanusa, kak CRC [7], cocpenoToyeHb! Ha onpeseieHnu K1accoB U UX MPOTOKONOB.
M nycTb OCHOBHOJ ynop fieflaeTcs Ha NMpeABapUTeNIbHOE NPOEKTUPOBAHUE, UMEIOLLIMU-
€cs NpOrpaMMbl Tak>Ke MOXXHO OLEHMBATb UCXOAA M3 UX COOTBETCTBUA ITUM PYKOBO-
AALUIMM NPUHLMNAM.

Jina BbIABNEHMA CTPYKTYPHBIX HENOCTATKOB IPOTPaMM, TaKMX Kak QYHKLMM C
ypesMepHO GOMbIIMM KOMMYECTBOM apryMEHTOB MM CIMUIKOM J/IMHHblE QyHKLMM,
MOXXHO MCMONb30BaTh aBTOMAaTU3MPOBAaHHBIM MHCTpyMeHTapuit. Takue QyHKUMM sB-
NAOTCA KAHAMATaMM Ha poBefieHyne pedakTopuura. C MOMOLIbIO aBTOMAaTU3UPOBAH -
HBIX CPE/ICTBA MO>KHO TaK>Xe BbIAB/IATb CTPYKTYPHOE CXOACTBO, CTy>Kalliee MPU3HAKOM
us6biTouHocTH. Hanpumep, ecnn ecTb fiBe oyeHb noxoxue GyHKumm (4To cnyyaercs,
Koraa ofiHa QYHKLMA CO3/]aeTCA NyTeM KOMMPOBaHUA APYTOM € NMOC/ENYIOIMM BHece-
HUEM U3MEHEHM), TO 3TO CXOACTBO MOXeET ObITb 0OHApY>KeHO MOAOOHBIM MHCTPYMEH-
TapueM, M MOTYT GbITb MpeanoXkeHbl peaKTOPUHTH, NepeMeluaolime o6Wuit Koa B
ofiHo MecTo. Ecnu B pasHbIX MecTaX MporpaMMbl €CTb JiBe NepeMeHHble ¢ OAMHAKOBbIMU
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MMEHaMU, TO MHOTZIa MOXXHO 3aMEHUTb MX O{HOM MepeMeHHOI, KOTOpas Hac/leyeTcs
B 060X MecTax. ITO BCEro JIMLIb HECKONMBKO NPOCTEMLIMX PUMEPOB. C MOMOLLBIO aB-
TOMATUY€CKOrO MHCTPYMEHTApUA MOXHO BbIABUTD M UCIIPaBUTh MHOTO APYTUX, 6oree
CMIOXHBIX cydaeB. Takue CTPYKTypHble aHOMa/lUy UM CTPYKTYPHBIE CXOACTBA 4acTO
(MycTb M He Bcerya) 03HAYaIOT, YTO JaHHOMY KOAY He MoMellano 6bl IpuMeHeHue pe-
¢dakTopuHra.

3HaunTenbHasA YacTh pabOThI Hafl MPOEKTHBIMM 1IA6TIOHAMM COCPEOTOYEHA Ha XO-
poILUEM CTUIE TPOrPAMMMPOBAHMUA U1 NTO/IE3HbIX LIA6/IOHAX B3aMMOIENCTBUA MEX]Y Ya-
CTAMM [IPOrPaMMbl, KOTOpbI€ MOTYT ObITb OTOOPaXKEHBI Ha CTPYKTYPHbIE XapaKTepuc-
TUKU U B pedakTopuur. Hanpumep, pasnen npumeHMMocTH wabnoHHOro Metopa (8]
CCblaeTcs Ha Haul peakTOpUHT abCTpaKTHOTO cyrnepkacca [9).

B [1] s nepe4ncnmn HeKOTOpPbIE 3BPUCTMKM, KOTOPbIE MOTYT IOMOYb BbIIENIUTb KaH-
AM[aTOB Ha pedaKTOPUHT B MporpaMMe, HamucaHHoit Ha C++. [koH BpauT u Jon Po-
6eptc (10, 11] co3pany MHCTPYMEHTapUit, MPUMEHSAIOLMIT OGWMUPHBIN HAGOP IBPUCTUK
A/151 aBTOMaTUYECKOTrO aHaIM3a IIPOTPAMM Ha A3blKe MporpaMmupoBanunsa Smalltalk. Mx
CPENCTBA MpEMNaraioT BbIMONHEHME pedaKTOPMHIOB, CIOCOOHBIX YIY4YLIMTb apXUTEK-
TYpYy NpOrpaMMbl, ¥ YKa3blBaIOT, IJie UMEHHO UX IIPUMEHSATD.

[IpuMeHeHMeE TaKOrO MHCTPYMEHTA JIIA aHA/IM3a MPOTPaMMbI OTYACTH AaHAOTMYHO
NpUMEHEHUI0 MHCTpyMeHTa lint k mporpamme Ha C mnu C++. ITO He HACTONBKO MH-
TE/IEKTYa/IbHbI MHCTPYMEHT, YTOOBI OH MOI' MOHMMATb CMBICI MIpOrpaMmbl. Beinon-
HeHWs JOCTOMHBI IMLIb OYEeHb HEMHOTUE U3 MTPENOXKEHUI, KOTOPbIE OH BbIIBUTAET Ha
OCHOBE CTPYKTYPHOT'O aHa/in3a nporpaMMbl. Bel Kak MporpaMMUCT coxpaHseTe Ipa-
BO BbIGopa. Pewatnb, kakue peKOMeHaUMM HY)XHO IPUMEHUTD K CBOEIT TPOrpaMMe, a
OT KaKMX OTKa3aTbCA, JO/DKHBI BBl CaMM. BHOCHMble M3MeHeHMs JOMKHBI YIy4UIMTh
CTPYKTYpPY IPOrPaMMbl U CMIOCOGCTBOBATb 06/IErYeHM 0 BHECEHUA MPEACTOALMX MO-
auduKaumnin.

[Ipexpe yeM MporpaMMMCThI yO€ATCA B TOM, YTO MX KOJ C/IElyeT MOABEPTHY Tb pe-
GbakTOpUHTY, OHM JOKHBI IOHATD, KaK U Ie CeRAyeT MPUMeHATb pedakropunr. Hu-
YTO HE B COCTOSTHMU 3AMEHMUTb NTPAKTUYECKMI OIBIT. MbI IPUMEHSAM B CBOEM UCCTIENO-
BaHMM 3HAHUA OMBITHBIX IIPOrPaMMICTOB, IPUMEHAIOWMNX O6'BEKTHO-OPUEHTUPOBAH -
HbI} TIOAXOM, YTOObI MONYYUTb HaGOp MONMe3HbIX pedaKTOPUHTOB M MOHUMAHME, Tfe
MMEHHO MX ClleflyeT MPUMEHATb. ABTOMAaTU3UPOBAHHbIE MHCTPYMEHTbI MOTYT aHa/MU-
3MpOBaTb CTPYKTYPY POrpaMMbl 1 TpeyIaraTh peakTOPUHIU, CIOCOOHbIE YNYYLINTD
3Ty CTpYKTYpy. Kak 1 B 60/MbIIMHCTBE AUCLIUIVIMH, MHCTPYMEHTBI M METOAMKU MOTYT
GbITb TTOIE3HBIMM, HO MONLKO eC/U 8bl UX Ucnonbv3yeme. I1o Mepe TOro Kak MporpaMMm-
CTbI BbIIIO/THAIOT PeaKTOPMHT CBOEro KOJia, pacTeT MX MOHMMaHMe CaMoro mpouecca
pedakTopuHra.



[naBa 13 PedakTOpUHT, NOBTOPHOE MCMOB30BAHNE U PEANBHOCTD

v v
PecdakTOopuHr nporpaMm Ha A3blke NporpaMmMmupoBaHuA C++

Koraa mbi ¢ Panscom [xoHcoHom (Ralph Johnson) Ha4anu usy4atb pedakTOpUHT B
1989 roay, A3bik NporpamMmupoBannA C++ BOBCIO pa3BuBanCcA U CTAHOBUNCA O4YeHb
nonynApHbIM B cooblyecTee 06beKTHO-OPUEHTUPOBaHHbIX pa3paboTuukos. Bnepsble
Ba)KHOCTb pecbakTopuHra 6bina NoHATa B coobLiecTse NPOrpaMMUCTOB Ha A3bIKE NPO-
rpammuposannA Smalltalk. Mbl novyBcTBOBanNM, YTO AEMOHCTPaUMA NPUMEHUMOCTH
pedakTopuHra Kk nporpammam C++ AonXHA 3auHTepecoBaTb 6onee wupokoe coob-
LLeCTBO 06 bEKTHO-OPUEHTUPOBAHHbIX pa3paboT4nKoB.

B C++ ecTb pAg CBOMCTB, B 0OCOGEHHOCTM cTaTU4eckasa nMpoBepka TUMOB, KOTOPble
ynpowjaloT paa 3aaad aHanusa nporpamm u pecakTopuHra. C Apyro CTOpPOHLI,
C++ — BecbMma CNOXHbLIA A3bIK, B 3HA4YUTENbHOW Mepe U3-3a CBOEN UCTOPUM U NPOUC-
XOXAEHUA OT A3blka nporpammuposaHua C. HekoTopble CTUNM NpOrpaMMUpOBaHUA,
ponyckaemble B C++, 3aTpyAHAIOT pedpak TOPUHT U pa3BUTUE NPOrpamMM, HAaNMCAHHbIX
Ha HeM.

Oco6eHHOCTI A3LIKOB U CTUNEN NPOrPaMMUPOBaHKA,
cnocobeTBylouMe pedakTopuHry

Umetomeca B C BO3IMOXHOCTU CTATMYECKOrO aHanW3a TUNOB MO3BONAOT OTHOCK-
TeNbHO Nerko Cy3WTb BO3MOXHbIE CCbINKWM HA 4acTb NPOrpammbi, K KOTOPOW Xena-
TONbHO NPUMEHUTL pecaKTOPUHT. Bo3bMeM NpOCTON, HO pacnpoOCTPaHEHHbIA CNyYaw,
Koraa TpebyetcA nepevmmeHoBaTb byHKUMIO-YneH knacca C++. YT06bl NpaBubHO
OCYL|eCTBUTb NepeuMeHOBaHWe, HYXXHO U3MEHUTbL o6bABNEHUe PyHKUMKU U Bce obpa-
WEeHUA K Hen. Takon NOUCK U 3aMeHa obpaleHMin MOryT 6biTb CNOXHbBIM 3a4aHUEM B
nporpamme 6onbluoro paamepa.

Mo cpasBHeHuio co Smalltalk B C++ eCcTb Takue 0CO6OHHOCTU HaCNeAOBaHUA KNAaccoB U
ynpasneHna 4ocTynom (public, protected, private), koTopble obneryatoT BbiABNe-
HWe obpalleHuin K NepeuMeHoBbIBaeMOn hyHKUMN. Ecnn Takaa ¢yHKUMA o6bABNEeHa
B Knacce Kak 3akpbiTaf, To obpaweHna K He MOTyT BbINONHATLCA TONbKO B CAMOM
3TOM Knacce unu Knaccax, 06bABNEHHbIX APY>XOCTBEHHbIMU K Hemy. Ecnu dyHkuua
o6bABNeHa 3awWuLeHHOR, TO 06palLeHnA K He MOXHO HaWTWU TONbKO B CaMOM Knacce,
ero noaknaccax (M ux NOTomkax) U cpeau APYXeCcTBEHHbIX Knaccos. Ecnu xe dyHk-
uuA obbABNeHa oTKpbITON (Hanbonee cnabbin pexxum A0CTyNa), TO aHanu3 Bce paBHO
orpaHu4eH CMMCKOM KNnaccos, AENCTBYIOWUM ANA 3alynIeHHbIX PYHKUKIA, 1 onepaum-
AMU Hajd 3K3eMNNApaMu Knacca, KOTOPbIN COAEPXUT PYHKLMIO, ero noaknaccamu u
X NOTOMKaMM.

B HekoTopbix 60nbluMx nporpaMmax B pas3Hbix MecTax MOryT 6biTb 06bABNEHbI
hyHKUMM C OAMHAKOBbIMU UMeHaMWU. B paae cnyyaes aBe wnu 6onee oAHOUMEHHbIE
OYHKLMK Nyylwe 3aMeHUTb OAHON; ANA TakuX U3MEHEeHWH eCTb 4acTo NPUMEHAEMbIe
pecdakTopuHru. C Apyron CTOPOHbI, MHOTAA HYXHO NEepeMMeHOBaTb TONbKO OAHY
13 PYHKUUN, a ApYryl0 coxpaHuTb. B npoekTe, Haa KOTOpbIM paboTaeT HEeCKONbKO
4YeNnoBeK, HECKONBKO NPOrpaMMUCTOB MOTYT AaTbh OAHO U TO Xe UMA Pa3HbiM PyHK-
LUWAM, HUKAK He CBA3AHHbIM Mexay cobon. B C++ npu nameHeHun umeHun oaHOMN U3
Taknx OYHKLUA NOYTM BCeraa nerko onpeaennTb, kakue obpalyeHnA BbINONHAIOTCA
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K NnepevMeHoBbiBaeMoW PyHKLUK, a Kakne — K Apyrou. BbinonHUTL TakoW aHanu3 B
Smalitalk kyaa cnoxxHee.

B C++ anA peannaauuy NOATMNOB UCNONL3IYIOTCA NOAKNACCHI, NOITOMY 06NacTb BUAU-
MOCTH NepeMEeHHON NNK hyHKLUMM OGbLIYHO MOXKHO PaCLUMPUTbL UMK CY3UTb, Nepemeiyan
MX N0 Wepapxun HacneaoBaHuA. [leNCTBMA NO aHaNM3y NPOrpamMMbl U pehakTOPUHry
AOBOAMBHO NPOCTHI.

HeckonbKo XOpoLwMX NPUHLMNOB NPOrpaMMUPOBAHUA, NPUMEHEHHbIX B HaYane npo-
©KTUPOBaHWA N B Te4YeHwe BCero npouecca paspabotku, obnerdaloT BbINOAHEHWE
pedaKTopuHra W ynpowatoT passuTtue nporpaMmmHoro obecneuenun. Onpeaenexve
AAHHBIX-4NEHOB U GONLWNMHCTBA (PYHKLMU-YNEHOB KaK 3aKPbITbiX WU 3aL{ULIEHHBIX
npeAcTasnAeT cobol cnocob abcTparupoBaHWA, Y4acTo ynpowaowmuin pedak TOPUHr
BHYTPEHHEro ycTpouWcTBa Knacca, 1 MUHUMU3MPYET HeobOXOAUMOCTb U3MEHEHUWA B
Apyrux 4acTAx nporpammbl. Mcnonb3osBaHne HacneaoBaHWA ANA MOAENUPOBaHUA
viepapxui 0606wWeHna u cneunanusayum (ectecTeeHHbix AnA C++) no3sonreT B 6yay-
WeM AOBOMBHO NErko pacWwmMpATL UK CyXaTb 06NacTb AUCTBUA NEPEMEHHDbIX-4Y/TEHOB
UNKU PyHKUMN-4NeHoB nyTem pedakTOpPUHra, nepemMewlawero nx BHyTpu uepapxmu
HacnenoBaHwA.

BoamoxHocTu cpea C++ nogaepxueaiot pedakTopuHr. Ecnu Bo BpeMAa npoBeAeHUA
pedaKTopuHra NporpamMmbl NPOrpaMMUCT BHOCHT onbKY, koMnunAaTop C++ 3a4acTyio
cpa3y coobuwjaer 06 atom. MHorwe cpeabl paspaboTku nNporpaMMHoOro obecnedeHus
C++ obecneynBaloT MOLIHLI® BO3MOXHOCTU CO34aHNA NEPEKPECTHBIX CCbINOK U Npo-
cMOTpa koaa.

OCo6eHHOCTH A3bIKOB U CTUNEW NPOrpaMMUPOBAHNA,
ycnoxHAwwmne pedakTopuHr

CosmectumocTb C++ ¢ C ABNABTCA, Kak XOpowo 3HaeT 6OMbWMHCTBO NPOrpaMMuC-
TOB, NANKoh 0 ABYx KoHuax. Ha A3bike NporpaMmupoBalnuA C HaNUCaHO MHOro Npo-
rpamm, u pa6oratb Ha C ymeeT o4eHb Honblioe KONU4EeCTBO NPOrpaMMUCTOB, YTO (No
KpaiHeh mepe, Ha nepsbii B3rNAA) Aenaet nepexo Ha C++ 6onee nerkum, Yem Ha
Apyrue o6 beKTHO-OpHUeHTUpoBaHHbIe A3biIKN. OaHako C++ noanepXusaeT MHOXECTBO
CTUNei NporpaMMMpoOBaHNA, AANEKO He BCe U3 KOTOPbIX COOTBETCTBYIOT NpuHUMNaM
Ka4yeCcTBEHHOro NPOeKTUPOBAHWUA.

Mporpammbl, UCNonb3ylowmne Takue BO3MOXHOCTH C++, Kak ykasatenu, npeobpaso-
BaHWA TUNOB M sizeof(object), TPYAHO NOAAAIOTCA pedaKTOpuHry. YkasaTtenu n
onepauvu npeobpa3oBaHWA TUNA NPUBOAAT K NCEBAOHUMAM UMEH, 3aTPyAHAIOWUM
obHapy>xeHue Bcex obpaljeHnin K 06beKTY, K KOTOpoMy TpebyeTcA NpuMeHUTL pedak-
TopuHr. Kaxxaan M3 3TUX BO3MOXHOCTEA NoKasbiBaeT BHyTpPeHHee npeacTasneHue
06beKTa, 4TO HapylaeT NpuHuMnb abcTparupoBaHuA.

Hanpumep, B C++ ucnonb3yeTcA MexaHusMm tabnuu AnA NpeacTaBNeHnA nepemMeH-
HbIX-YNEHOB B BLINOAHAEMOW nporpamMe. CHayana uMaeT rpynna yHacneaoBaHHbIX
NePEeMEHHLIX-YNEHOB, 3a KOTOPLIMU CreayloT fOoKanNbHO ONpeaeneHHblie nepe-
MeHHble-uneHn.. OauH 13 B obuieM cnydae 6e3onacHbiX pedakTOPUHIoB COCTOUT
8 nepeMeweHnn nepeMeHHOW B cynepknacc. [lockonbky B pesynbrate nepe-
MEHHAA HacnefyeTcA, a He onpeAesnieHa NoOKanbHO B noAaknacce, du3anyeckoe
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MeCTONONOXEeHWe NePeMEeHHOMN B BbINONHUMOM MoAyne nocne pedakToOpUHra N3MeHaA-
eTcA. Ecnu Bce obpalyeHuA K NepeMeHHbIM B NporpaMMe Npon3BoAATCA Yepes NHTep-
¢heiicbl KNaccoB, Takoe U3MeHeHWe PU3UYECKOro MeCTOHAXOXAEHUA NEPEMEHHOW He
AOMXHO OTPA3UTLCA Ha NOBEAEHUU NPOrpaMMbl.

OpHako ecnu obpaleHne K NepeMeHHON NPOU3BOAWNOCH C NOMOWbLID apuMEeTUKKU
yKasaTtenen (Hanpumep, y nporpaMmMucTa 6bin yKasarenb Ha 06beKT, U OH, 3HaA, 4To
nepeMeHHan HaXoANWTCA B NATOM H6aiTe, NnpucBaMBan 3Ha4YeHne NATOMy 6aiTy C NOMO-
Wblo apuUPMeTUKKU yKasaTenen), To nepemeLLteHne NepeMeHHOU B Cynepknacc, ckopee
BCEro, NOBNEYET U3MEHeHUe NOBeAEHUA NPOrpamMMbl. AHANOrMYHO, ECNU NPOrPaMMUCT
Hanucan ycnoBHbl onepartop Buaa if (sizeof(object)==15)) U npouseen pecdakTo-
PUHr NporpaMMsbi, 4To6bl YAANUTL U3 Knacca NepeMeHHble, Ha KOTOpbIe HET CCbINOK,
pa3mep 3K38MNNAPOB 3TOr0 KNacca yMeHbLWUTCA, U ycnosue, GbiBlIEe paHblle UCTUH-
HbIM, CTAHeT NOXHbLIM.

MpeanonoxeHue, 4To €CTb KTO-TO, KTO NMWET NPOrpamMMbl, BbINONHAIOWWE YCNOBHbIE
[EUCTBUA B 3aBUCUMOCTU OT pasMepa 06bEKTa WUNW UCMONb3ylowue apudMeTuky
ykasaTtenew, B To BpeMA kak C++ NpegocTtaBnAeT 3HAYUTENLHO 6onee NOHATHLIN
wHTepdenc anA obpaweHnA K NepemMeHHbIM KNnacca, MOXET NoKa3aTbCA abCypAHbIM.
Ho pa3 Takue BO3MOXHOCTH (M apyrue, 3aBUCALLUE OT HPU3MYECKOrO PacronoXeHUA
06beKkToB) B C++ €CTb, TO 68CTb W NPOrpaMMUCTbI, KOTOpPbie UMW BOCNONL3YIOTCA,
Hanpumep NpPocTo NO NPUBLIYKE U3 A3biKa Nporpammupoearuna C. Mepexog ¢ C Ha C++
He aenaeT 06bEeKTHO-OPUEeHTUPOBAHHBLIX NPOrPaMMUCTOB WNN NPOEKTUPOBLYUKOB U3
npoueAaypHbIX.

M3-3a cnoxHocTn C++ (no cpasHeHuio co Smalitalk n B MmeHblein cTenenu ¢ Java) 3Ha-
4YUTENbHO TpyAHee co3aaBaTbh Takue NPeACTaBNIEHUA CTPYKTYpbl NPOrpamMbi, KOTO-
pbie yao6Hbl ANA aBTOMaTHU3auMKU npoBepku 6€30nNacHOCTU pechakToOpUHra u AnA ero
BbINONHEHMUA.

Mockonbky 60NbWWHCTBO CCbiNOK C++ paspewaeT Ha 3Tane KOMNUNAUWUW, pedak-
TOPUHI NporpaMMbl 06biYHO TpebyeT NONHOW NEePeKOMNUAAUWUK (MNK NO KpawHew
Mepe €6 4acTh) N KOMMOHOBKKU BbINONHUMOro MOAYNA NepeA NpOBepKOW pesynsrara
moaudukauun. Smalltalk xe n CLOS (Common Lisp Object System), HanpoTtus, npe-
AOCTaBNAT cpeay WHTepnpeTaunu W UHKPeMEHTHONW Komnunauuu. B To BpemA Kak
BbINONHEHWEe (& BO3MOXHO, W OTKAT) pAAA MHKPEMEHTHbIX petak TOPUHIOB 4OBONBHO
ecTecTBeHHO BoinonHAETcA B Smalltalk n CLOS, ctoumocTe ogHoM Tepauuu (W3mepA-
€Man NOBTOPHLIMW KOMNUNAUWEW W TeCTUpoBaHMEM) ANA nporpamM C++ Bbiwe, NO3-
TOMY MPOrpamMmMUCTbl MEHEE OXOTHO BHOCAT HE6ONbLINE N3MEHEHUA.

Bo MHOrUx npnnoxeHUAx UCNoNb3ytoTcA 6a3bl AaHHbIX. M3MeHeHUA B CTPYKTYype o6bek-
ToB nporpamMmbl C++ MOryT novtpe6oBaTb BHECEHUA COOTBETCTBYIOWUX M3MEHEHWUW
B cxeMy 6a3bl AaHHbIX. (MHOrMe W3 Waen, NPUMEHABILMXCA MHOW NMPU NPaKTUYECKOM
pecdakTopuHre, NOABUNWUCL B pe3ynLTaTe UCCNeaoBaHUA IBONIOUMKU OOBLEKTHO-OPUEH-
TMPOBAHHOW CxeMbl 6a3bi AaHHbIX.)

Ewe OAHO OrpaHu4eHwe, KOTopoe, Bnpo4vemMm, 3anHTepecyeT cKkopee uccneposarenen,
a He NpaKTUKOB, COCTOUT B TOM, 4TO C++ He npeaoccTaBnAeT NoAAEPXKW aHanusa u
M3MEHEHNA NpPorpaMMm Ha MeTaypoBHe. B HEM HET HU4YEro aHanoOrMYHOro NPOTOKONY
meTaobbekTos, umetowemycAa B CLOS. Hanpumep, npotokon metao6bvektos CLOS
noaaepxueaeT pecdakTOPUHr NpeBpaleHUA OTAeNbHbIX 3IK3IEMMNNAPOB Knacca B
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3K3eMNNApLI APYroro Knacca ¢ aBTOMATUYECKUM NepeHanpaBneHNeM BCeX CCbINOK
CO CTapbiX O6BLEKTOB HA HOBbIE (KOTOPBIA MHOTAA OKa3bIBAETCA OYEHb MONE3HbLIM).
K cyacTblo, CUTyauum, Koraa MHe TpeboBanuch Takue BO3MOXHOCTH, GbiNM AOBONLHO
pPeAKUMN.

3asepwalowme KOMMEHTapumn

MeToabl pecdakTOpUHra MoryT NPUMEHATLCA (M peanbHo NPUMBHANCE) K NporpaMMmam
C++ B pa3snuyHbIX KOHTEKCTax. MNporpaMmel Ha C++ 4acTo NpeanonaraeTcA pa3sueaTth
B T@YeHME HEeCKONbKUX NneT. B npouecce Takoro pas3esuTva NporpamMHoro obecneve-
HUA Nerye BCEro yBWAETb BbIrOAbI pechakTopuHra. ATOT A3bIK NPEAOCTABNAST HEKO-
TOpbIe BO3MOXHOCTH, ynpowaiowme pecakTOPUHT, TOrAa Kak UCNonb3oBaHue Apyrux
BO3MOXHOCTEN A3blka AenaeT 3apnaqy pedakTopuHra Gonee TpyAHOW. K cyacTblo,
WMPOKO pacnpoCTpaHEHO MHEBHWE, YTO TaKMMW BO3MOXHOCTAMMW A3bIKA, Kak apugme-
TUKa yKasaTenen, nyyie He NONb30BATLCA, U GONBLWMHCTBO XOPOLMX 06 BLEKTHO-0pK-
GHTUPOBaHHbIX NPOrPaMMNCTOB AEWCTBUTENLHO UX U3beraerT.

A oyeHb npusHaTeneH Panbdy [OxoHcoHy (Ralph Johnson), Muky Mepdu (Mick
Murphy), Oxevimcy PockuHay (James Roskind) U apyruMm, KTO NO3HAKOMWN MEHA C
MOLYBIO N CNOXHOCTLIO C++ B OTHOWEHUN pedaKkTOpUHra.

A A

PedakTOpMHT KaK CPeACTBO MONMYY€EHNA CKOPENLIUX BBITO

J1oBONbHO NPOCTO OMMCATh CPENHECPOYHbIE U NONTOCPOYHbIE BHITOABI OT MpUMe-
HeHusa pedakTopuHra. Ho MHOrMe opraHusaumyu Bce yallle OLEHMBAKTCA MHBECTO-
paMu (M He TONMbKO MMM) MO KPaTKOCPOYHBIM pe3ynbTaTaM. MoxeT 1 pedakTopuHr
NPUHECTYU CKOPENMIIYIO BbIrOAY?

OnbITHBIMM  O6'BEKTHO-OPUEHTUPOBAHHBIMU  pa3paboTyMkamMu  pedaKTOPUHT
yCHelHo npuMeHsAeTca 6onee fecaTu neT. MHOrMe U3 3TMX NPOrpaMMMCTOB Npuob-
penu onbIT npu pabore co Smalltalk, B KOTOpOM LieHATCA ACHOCTD M POCTOTA KOAA U
NPUHATO €ro NOBTOPHOE MCMONb3OBaHME. B Takoit Ky/lbType MpOrpaMMMUCTBI TPAaTAT
BpeMsA Ha pedaKTOPUHT, IOTOMY YTO, C UX TOYKM 3PEHMs, ITO NPABUIbHBINA NOAXOA,
SIsbik Smalltalk u ero peanusaumum caenanu BO3MOXKHBIM NMpoBefieHMe pedakTopuHra
cnoco6aMy, HeOCTYNHBIMM 1A GONMBLIMHCTBA NPEXHMUX A3BIKOB U Cpef pa3pabor-
KM nporpaMmHoro obecneyenus. B mpownom nporpammuposanmeM Ha Smalltalk B
60nbIUMHCTBE Cy4yaeB 3aHMMANUCh rpynnsl uccnegosareneit B Xerox u PARC nu6o
He6onblIMe IPYNINBI MPOrPAMMMCTOB B TEXHMYECKM TMEPENOBBIX KOMITAHMAX M KOH-
CyNnbTaUMOHHBIX pupMax. B Takux rpynnax uMeeTcs CBOA 1WIKa/na LEHHOCTEH, HECKOb-
KO OT/IMYAKOLIAACA OT CBOMCTBEHHbIX MHOTMM I'PYNINaM NMpPOMbILITEHHO! paspaboTku
nporpaMmHoro o6ecnedenusa. Mbl ¢ MapTMHOM MOHMMaeM, 4TO ANA NPUHATUA pedak-
TOPMHIa OCHOBHOM Maccoif coo61ecTBa pa3paboTYMKOB POrpaMMHOrO obecredeHns
XOT# 6bl HEKOTOPBIE €rO BBITOAbI JOMKHBI IPOABAATHCA HEME/IEHHO.
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Hawa uccneposatenbckas rpynmna onucana [3, 9, 12-15] Hecko/bKo NpUMepOB TOTO,
KaK peakTOpPMHIHM MOTYT YepeflOBaTbCSA C Pa3BUTHEM IPOTPAMMBI TaK, YTOOBI JOCTH-
rajIuch KaK KPaTKOCPOYHbIE, TaK Y HONTOCPOYHbIe Bbirofnl. OfHMM U3 HaLIKMX MpUMe-
poB ABnserca Kapkac ¢aitnosoit cuctemnl Choices. [lepsoHayanbHO 3TOT KapKac pea-
nu3oBbiBan popmar daitnosoit cucremsl BSD (Berkeley Software Distribution) Unix.
[TosnHee oH 6bina pacwumpen pis noaaepxku UNIX System V, MS-DOS, nocTosHHbIX
u pacnipefieneHHbIx aitnoBbix cucteM. dainossie cucremsr System V HecyT B cebe
MHOro cXoficTBa ¢ ¢aitnosbiMu cuctemamu BSD Unix. [Togxop, BbIOpaHHbIA pa3paboT-
YMKOM KapKaca, 3aK/IK04aJICsl B TOM, YTOOBI CHayajla KJIOHMPOBATb YacTH peanusanuu
BSD Unix, a satem Mopuduumpopats ux ans noaaep>xku System V. [Tonyyennas pea-
nu3auus 6bi1a paboTOCNOCOOHOI, HO B Heif 651710 MHOTO AyOnMpoBaHHOro Kopa. [locne
no6aB/ieHUsA HOBOrO KOa pa3paboT4YMK BBINOMHUI peakTOPUHI, CO3haB abCTpaKT-
HBIN CyMepK/ace, CofepXXalLiuit oblee nobeieHne ABYX peanusaumit GpannoBoit cucre-
mbl Unix. O6uine nepemenHble 1 QyHKUMM Ob1M NepeMelieHsl B cynepknacc. Korga
COOTBETCTBYIOIIME QYHKUMM ABYX peanusaumit (ainoBOA CUCTEMBI OKa3biBalUCh
NIOYTH MJICHTUYHBIMMU, HO He COBIAZIa/IM MOMHOCTDBIO, B KaXK/IOM U3 MOAKIACCOB ObUIN
onpejieneHbl HoBble PYHKLIMH, coflepKaLiue OOHapy>KeHHbIe OT/IMYMS, @ B MCXONHDIX
byHkumax atM pparMeHTH! KOfia 6bIIM 3aMeHeHb! BbI30BaMu HOBBIX (ynkumit. [owa-
rOBO KOl B IBYX NOfIKNIaccax 6b1/1 npuBefeH K 6onbiueMy cxoacTsy. Ecnu xxe GpyHkumu
OKa3bIBA/IMCh MIEHTUYHBI, OHU NepeMeLLa/INCh B 061Ut CynepKiacc.

Takue pedaKTOPMHIM NMPEROCTABIAT HECKONBKO MPEUMYLIECTB, AOCTHXUMBIX B
KOPOTKME U cpefHue Cpoku. Uepes KOPOTKMIA CPOK JOCTUTHYTO NMpPEUMYILECTBO, 3a-
K/jo4aioLieecs B TOM, YTO OWMOKM, HalfieHHble IPU TeCTUPOBaHUM B 0OlLeM Kofie,
HY>KHO MCTIPaB/IATD TONILKO 8 00HOM Mecme. YMeHblIn/ICA o61mit 06beM kopa. [Tosene-
Hue, crielupuyHOe AN KOHKPeTHOI (aiifioBoil cucTeMbl, OKa3bIBaOCh OTAEIEHHBIM
OT KOfia, obulero pis 06eux GaiIoBbIX cUCTEM. ITO 06ETrYMI0 NOUCK M UCTIPaB/IEHUE
omu6ok, cneunduyHbIX WA Kaxporo popmara. CpegHecpouHON BBIrOAOH OT pedak-
TOpPMHTa 6bl/1a BO3MOXXHOCTb IPUMEHEHUA NOTyYeHHbIX abCTpaKLMiA [1s ONpefie/ieHUst
HOBbIX (paitIoBbIX cucTeM. KoHeyHo e, ob1ee Ans AByXx uMeromxcst Gopmaros ¢aii-
JIOBBIX CUCTEM MOBEEHME MOITIO He MOAXOAUTD 1 TpeThero ¢popMara NONHOCTbIO, HO
ABJANOCH YAOOHOM OTNpaBHON TOYKOMA. UTOODBI BHIABUTD AEMCTBUTENBHO Oblee NOBe-
JieH1e, MOXHO ObIZI0 NPUMEHATD JONONHUTENbHBIe pedakTopuHIy. [locTenenHo rpyn-
na pa3pabOTYMKOB Kapkaca OGHapy>Xuia, 4TO C Te4eHHeM BpeMeHM TpeGOBanoch Bce
MeHbLUIE YCUIUiA 11 fo6aBnenus HoBoro ¢popmara ¢aitnoBoit cucteMbl. HecMoTps Ha
TO, YTO HOBbIe (POPMAThl OKA3bIBANIUCH CTIOXKHEE, UX Pa3pabOTKy MOIIM BECTU U MeHee
ONbITHBIE NIPOrPAMMUCTBDI.

MoxxHo 6b1710 onucaTh M ipyrue npuMepbl KPaTKOCPOYHBIX U CPEAHECPOYHBIX Mpe-
umyuiects pedaKTOpUMHIa, HO MapTuH yxxe cieian 3To o MeHsi. Tak 4TO BMeCTO pac-
IIMPEHNSA ero CIIUCKa A Ty4lle MpoBeAy aHa/IOTUI0 C 6IM3KUM M JOPOTUM /ISl TTOAAB/IA-
1o1ero 60IbLIMHCTBA U3 HAaC PU3UYECKUM 30POBbEM.



YMeHblIeHUe CTOMMOCTH pedaKTOPUHTA

Bo MHOrux oTHOLIEHMAX pedaKTOPUHT Nof06eH Ppu3NUeCcKUM yNPaOKHEHUAM U Tpa-
BU/IbHOM AueTe. MHOTMe 3HAIOT, 4TO Hajio 60/bllie 3aHUMATbCA PUIKYIBTYPON U eCThb
6onee cb6anaHcupoBaHHYI NuILy. HekoTopble M3 HAac KMBYT B Cpefie, aKTMBHO TOOLLpS-
IOl 3J0pOBBIi 06pa3 XM3HN. MBI MOXKEM HEKOTOPOE BpeMs He NPUAEPKUBATHCA ITUX
TNpaBU/IbHBIX IPUBbIYEK 6€3 Buammoro yilep6a. Becerna MoxxHo Haitu cebe onpaBgaHue,
HO, IPOJIO/IXasA UTHOPUPOBATb NPaBU/IbHOE NIOBETIEHNE, Mbl TOTbKO OOMaHbIBaeM cebsl.

HekoTopbIx M3 Hac MOACTErUBAOT MePCIEKTUBbI O/M>KAMLINX BBITOJ, IPUHOCUMBIX
YNpa)xHEHUAMM 1 COOIOeHMEM IMETD], HAPUMep NOBbILUEeHHasA 60POCTh, TMOKOCTD,
6o7nee BbICOKas CAMOOLIEHKA U T.II. [I0UTH KaXKOMY M3BECTHO, YTO 3TU KPATKOCPOUHbIE
BbITOJIbl 8107He peanbHbl. MHOTMeE, XOTA ¥ []aneKo He Bce, NPeANpUHUMAIOT XOTA 6bl
crnopaindeckue yCuaua B 3ToM HanpasneHuu. OcTaibHble Xe He YyBCTBYIOT MOTUBA-
LiMM YTO-TO fleN1aTh, HOKA He JOCTUTHYT KPUTUUECKOIM TOYKH.

KoHeuHo, Heobxoaumo cobniofath Mepbl pegoctopoxxHocTu. ITo moBogy dusuyec-
KMX yNIpaXXHEHUHA U INeThl ClefyeT MPOKOHCYIbTUPOBATLCA C BpayoM. B oTHoOweHUU
pedakTopuHra cnenyeT 06paTUTbCA K MMEIOLUMMCS PeCYpCaM, TAKMM KaK 9Ta KHUTa U
CTaTbM, yIOMUHAEMble B Pa3HbIX MECTAX 3TOi IMIaBbl. ViMerowye onbIT pedakTopuHra
CIIeLiMA/TUCTbI B COCTOAHUY MPEJOCTABUTD b0/ee LieleHanpaB/ieHHYI0 IOMOLIb.

MHe BcTpeyanuch noaM, KOTOpble MOTYT CTY>KUTb 06pasuaMy 1A NOAPaXKaHUA B
OTHOLLEHNM KaK Pu3nyeckon GopMmbl, Tak 1 pedakTOpuHra. S BOCXMILAIOCH MX IHEPTU-
el ¥ NpOlyKTMBHOCTbI0. OTpULIaTeNbHBIE Xe PUMePbI ABNAITCA HAINIAOHBIMU Pe3Y/ib-
TaTaMy NpeHeOpexeHn 300pOBbIM 06pa3oM >KM3HM U 3[AOPOBBIM 06Pa3OM Iporpam-
mupoBanus. VMx cobctentoe 6yayLuee, kak u Oyayliyee cosgaBaeMbIX UMM IPOrPaMM-
HBIX CMCTEM, OTHIOMIb He KaXkeTcsl 6e306/1auHbIM.

Ped)akTOpUHT MOXET NPUHOCHTD BBITOAbI B KpaTyaiiliMe CPOKM 1 06/rerdatb Mo-
ANQPUKALIMIO ¥ CONPOBOXAeHMe MporpaMMHoro obecrievenusi. Ho pedakropusr npen-
CTaB/AET COOOJ CPEACTBO, a He KOHEUHYIO Lie/lb. ITO BCEro /IMIUb YacTb 60j1ee LIMPOKO-
IO KOHTEKCTa pa3paboTKy U CONPOBOX/EHUA CBOMX MPOTPAMM OTAE/TbHBIMU NTPOTpaM-
MMCTaMM MM TPYNIIAMU POTPaMMUCTOB [3].

YMenbeHne CcTouMocT# pepaKkTOpMHTa

Ewe onHo Bospaxcenue — “PedakTopuHTr Koia ABNAETCA HEPOU3BOAUTENBHOM Jie-
ATE/IBHOCTHI0. MHe NNaTAT 3a co3fjaHMue HOBbIX QYHKLMIA, MPUHOCAIMX JoxXox”. Moi
OTBET Ha Hero BKpPaTLie TaKOB.

B CylecTByIOT MHCTPYMEHTbI U TEXHOMOTUH, C IOMOLbIO KOTOPBIX pedaKTOpPUHT
MOXXHO OCYLUECTB/ATb OBICTPO M OTHOCUTENBHO 6€360/1e3HEHHO.

B JJo onbiTy MHOTMX O6bEKTHO-OpPMEHTUPOBAHHBIX MPOrPaMMUCTOB 3aTPaThl Ha
pedakTopuHr 60n1ee YeM KOMITEHCUPYIOTCA COKpaLlleH!eM 3aTpaT U CPOKOB ApY-
rux ¢as pa3paboTku nmporpamm.
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B XoTa noHavyany peakTOPMHI MOXKET I0Ka3aTbCA HECKONbKO TPYLHOBAaTHIM M
TpeOyIOLMM IMLIHMX 3aTPaT CUJI M BPEMEHH, 110 Mepe TOrO Kak OH CTAHOBUTCA
YaCTbIO peXyMa pa3paboTKu MpOrpaMMHOro obecreyeHmns, OH NepecTaeT BOC-
NPUHUMATbCA KaK HEYTO BHELIHEE M JONO/THUTENIbHOE Y CTAHOBUTCS HEOTBEM-
71eMOJ YaCTbIO Mpolecca.

Ioxxanyit, Haubonee 3penblit MHCTPYMEHT [JIA BBIMONIHEHUs ABTOMAaTU4ECKOrO
pedakTopunra 6p11 paspaboran ana Smalltalk rpynnoit Software Refactory Yuusep-
cuTeTa WTaTa Mnnuuoitc (cM. rnasy 14, “MHcTpyMeHTapuit AnA BbINONHeHUs pedak-
TopuHra”). XoTs cpeAcTBa [jIs BHINO/HEHUA peaKTOPUHTA A/st APYTUX A3BIKOB MPO-
rPaMMMPOBaHUA He CTONb OOLIEAOCTYMHbBI, MHOTME U3 TPUEMOB, ONMCAHHBIX B HALIMX
paboTax u 3TOi KHMre, OTHOCUTENLHO MPOCTO MPUMEHATD, UCMIONb3Ysl MPOCTOM Tek-
CTOBbBIN peAakTop Uy 6paysep. MiHTerpupoBaHHbIe Cpefbl pa3paboTKU MPOrPaMMHOrO
obecniedenns u 6paysepbl OMTYYM/IM 3a TOCTIEAHME TOABI CYLLIECTBEHHOE pasBUTHE. Mbl
HaJleeMcA Ha noAB/ieHMe B 6yaylleM Bce 60/IbLIETO KOMMYeCTBA CPEACTB /A BBINOJIHE-
HUA pedaKTOpPUHTa.

Kent Bek u Yopa Kannunrem (Ward Cunningham), onbITHble TporpaMMmucTbl Ha
Smalltalk, coobanu Ha koHdepenuuax OOPSLA u apyrux dopymax, kak pedakro-
PMHT TIO3BO/INI MM ObICTPO pa3pabaThiBaTb MPOrPaMMbl /1A TaKMX NPEAMETHBIX 06-
7IacTei, KaK TOProBjis LeHHbIMU OyMaraMu. AHa/lOrMYHble CBUAETENbCTBA MHe NpH-
XOZM/IOCH C/IbILIATD M OT pa3paboTymukos nporpaMm Ha C++ u CLOS. B gannoit kuure
MapTuH onuchiBaeT NpenMyLIecTBa peakTOpMHIa Ha IpyMepe NPOrPaMM Ha f3bIKe
NporpaMMUpoBaHus Java. Mbl HafleeMcs YCIIbILIATh HOBble CBUETENBCTBA OT TeX, KTO
NpOYTET 3TY KHUTY ¥ IPUMEHUT U3NI0XKEHHbIE NPUHLUIIBL.

Mojt onbIT CBUAETENbCTBYET, YTO PeaKTOPUHT MO Mepe BpacTaHUA B CTAHHAPT-
HBIif TIpollecC pa3paboTKM MPOrpaMMHOr0 o6ecreyeHus nepecTaeT BOCIPUHMMATHCA
KaK [IOTIONTHUTE/IbHbIE TPaThl BpeMeHy U cui. KoHeyHo, Takue 3asB/IeHUsA JIerko JeNarh,
HO TPYAHO f0Ka3biBaThb. O6pallasAch K CKENTUKAM CpelM YUTaTeNeN, 1 COBETYIO UM
NpocTo nonpo6osarth pedakTOpuHr 6e3 Kakux-11m60 064A3aTeNbCTB, a YK NOTOM NpH-
HUMaTb 1A ceba perenne. JlaiiTe Tonbko peakTOPMHTY HEMHOrO BPeMEHM, YTOGbI
noKa3arb cebs.

besonacHsit pedakTopunr

BaxxHpiM TpeboBaHMeM, 0COOEHHO B OpraHM3alMsAX, pa3pabaTbIBalOLMX M pa3Bu-
BAaIOIMX KPYTIHble CUCTEMBI, ABNIAETCA HAJIeXKHOCTD. /14 MHOTMX NPU/IO>KEHWN UMEIOT-
s BaXKHble GUHAHCOBbIE, OPUANYECKME M ITUYECKME OCHOBAHUA /1A MPENOCTABIEHUA
HeNpepBIBHOTO, HaJIeXXHOTO M He JOMYCKAIoILEro owmn60k o6cnyxnBanus. Bo Muornx
OpraHM3allMAX NMPOBOAAT LIMPOKOe OOyueHMe M CTAPAKOTCA YNPABIATH MPOLIECCOM
pa3paboTKM TaK, YTOOBI FAPAHTUPOBATD HA/IE)KHOCTD CO3/laBaeMbIX NPOAYKTOB.



BesonmacHhit pedakTopuHr

OnHako MHOTME NPOrpaMMMUCTHI YaCTO He CIMILIKOM 3a60TATCs 0 HafieXXHOCTH. EcTb
onpeqeNieHHasA UPOHUA B TOM, YTO MHOTHE M3 HaC UCTIOBERYIOT 6€30MacHOCTD Kak I/1aB-
HOe TpeboBaHMe B OTHOLIEHUM CBOMX JieTel U POACTBEHHMKOB, HO TPe6yIOT CBOGOADI
U1 IPOTPaMMMCTa KaK KaKoro-To rubpupa Boopy>keHHoro 6aHauta ¢ JJukoro 3anaga
¥ NOApOCTKa 3a pynieM. Jlaitte HaM cBo6oNY, aiiTe HaM IeHbTU U OTIYCTUTE Ha BOJIIO.
Paszpe MOXXHO TMLIATD Hallly OPTraHM3aLMIO IIOAOB HALIMX TBOPYECKUX BOZMOXKHOCTEN
PaaM KaKoi-TO TaM COrTACOBAaHHOCTU M C/IEIOBaHUs HOpMam?

B aTom paspene s paccMaTpuBalo noaxofbl K 6€30MacHOCTU BbINONTHEHUS pedaKTo-
punra. £l cocpeoTOuMBai0 CBOE BHMMaHME HA IOAXO/E, KOTOPBI, 10 CPABHEHMUIO C OIU-
CbIBa€MBIM B 3TOM KHUre MapTuHoM, 6onee CTPyKTYpUpPOBaH, HO 3aTO MO3BOISAET U3-
6exaTbh MHOIMX OIMOOK, KOTOpbIe MOI/IM OBl MOABUTBCA B pe3y/nbraTe pedakTOpHUHra.

besonacHocTb — noHATHE TPyAHO ompepennMoe. VIHTYMTUBHO MOXHO CYMTATD,
4TO 6€30MaCHBIM ABNIAETCA TAKOM peaKTOPUHT, KOTOPbIl He HapyuiaeT paboTy mpo-
rpammbl. [TockonbKy peakTOPMHT MMEET Lie/IbI0 peOPTaHU3aLMIO TIPOrPaMMBl 6e3 u3-
MEHEHUA ee MOBeJleHUs, IPorpaMma nocie peakTOpUHIra JODKHA BBIMOHATBCS TaK
e, KaK M J10 Hero.

Kak xe o6ecneuntsb 6e3onacHocTb pedaktopunra? EcTb HeCKONbKO BapMaHTOB.

B HapeaTbca Ha cBOe yMeHMe MUCATD KO,
B HapeAaTbca Ha CBOM KOMIMAATOP B MOMCKE MPOMYLIEHHbIX BaMM OIIMGOK.

n HaAeHTbC}I Ha CBOM KOMIUIEKT TECTOB B NMTOUCKE OIHVI6OK, HE OGHQPY)KCHHbIX HHU
BaMM, HU BalIUM KOMITUTIATOPOM.

u HaAC}ITbC}I Ha aHaAu3 Koja, KOTOprfi BbIABUT 01HM6KM, HE€ 3aME€YCHHbIC HU BaMy,
HU BaliIUM KOMIIU/IATOPOM, HU BalIUM Ha60p0M TE€CTOB.

MapTun npu nposenenum peakTOpMHIa COCPEROTOYUBAETCA Ha NEPBBIX TPeX Ba-
pMaHTax. B cpelHMX U KPYTIHBIX OpraHU3aLMAX 3TU LIATK YaCTO AOMOMHAKTCA aHa/M-
30M Kofa.

HecMOTps Ha LIeHHOCTb KOMITU/IATOPOB, KOMIITIEKTOB T€CTOB M AUCLIMIVIMHUPOBAH-
HOTO CTU/IA KOAUPOBAHMUSA, BCE 3T MOAXOAbI UMEIOT Onpefe/ieHHbIe OTPAHUYEH .

B IIporpaMMMCTBI, jaXke Takue KpyThie, KaK Bbl (He roBOps y>K 060 MHe), MOTyT
Jenatb ol noOKu.

B CylecTBYIOT CKpbITbie (M He OYeHb CKpPbITble) OLIMOKM, KOTOpPble KOMITM/IATOPBI
He yMEIT OOHapY>KMBaTb, 0CO6EHHO B 06/IACTAX, CBA3AHHBIX C HacTeRoBaHMeM [1].

B B pa6ore [16] nokaszaHo, 4TO XOTA OOLIENPUHATO CYMTATb (M/MU, MO KpalHei
Mepe, 6b110 OOLIENPUHATO), YTO TECTUPOBAHUE TpOLLe, KOTA MPU peanu3almm
UCTIONIb3YeTCA HAaCTIeloBaHMe, B IeMCTBUTENBHOCTU YacTO TpebyeTcss OrpOMHBDII
Habop TecTOB, UTOOBI OXBATUTb BCE C/Ty4YaM, KOrAA Ornepaluu, paHee paboras-
1IMe C 9K3eMIIAPAMMU K/Tacca, Terepb paboTaKT ¢ 3K3eMIIAPaMM BCeX ero Moj-
knmaccoB. Ecnu pa3paboTYMK TeCTOB He BCeBeAYL MM He YAeseT MOBbILLIEHHOTO
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BHUMAHMA [€TA/IAM, HABEPHAKA OCTAHYTCA C/ly4au, HE OXBAaTbIBA€MbI€ KOMIINIEK-
TOM TE€CTOB. TCCTMPOBaHMC BCE€X BO3MOX>XHbIX H)’Tef"l BbITIO/IHEHUA NPOrpaMMbl
ABNACTCA BBIYUCIIUTECIBHO Hepaspemumoﬁ 3ajjayent. llperMM C/1I0BaMHU, KOM-
NJIEKT TECTOB HE MOXKET rapaHTUPOBATH OXBAT BCEX BO3SMOXKHbIX C/TYy4aeB.

B PeneH3eHTHl KOAa, KaK M MPOrpaMMMCTbI, MOTYT Jomyckarb omnbku. Kpome
TOrO, OHY MOTYT OBITb C/TMLIKOM 3aHATHI CBOEH OCHOBHOW paboToM, YTOOBI f10-
CKOHA/IbHO U3Y4aTb 4Y>KOil KOJ.

Hpyroit noaxop, KOTOPBIA A MPUMEHAT B CBOMX MCCIEOBAHUAX, 3aK/TKOYAETCA B
OTpefieNIeHNM MHCTPYMEHTA MpoBefieHUA pedaKTOPUHTa, KOTOPBI MpoBepseT BO3-
MO>XHOCTb 6€30MacHOro peakTOpMHIa MporpaMMbl U, B CTy4ae MOOXKUTETbHOrO OT-
BETA, BBIMO/IHAET €r0. B pe3ynbrare yaaeTcs n3bexxaTb MHOTMX OLMOOK, MOSABIAOLINX-
CA B pe3y/ibTaTe 4eloBeueCcKoro gpakropa.

3mech A MpuUIaralo BbICOYpOBHEBOE OMMCAHME MOETO NMOAXOfa K 6e30macHoMy pe-
¢daxTopuHry. Bo3MOXKHO, 3TO — caMblif LIeHHbI MaTepuan faHHOM rnasbl. bonee nop-
pO6HbIe CBeIeHUA MOXKHO HAalTH B MOel fuccepraumu (1] u gpyrux paboTtax, ykasaH-
HBIX B KOHI€ I71aBbl; CM. TaKOKe I71aBy 14, “IHCTpyMeHTapuit [1A BbINOMHEHUS pedak-
TopuHra’. ECu JaHHbIN pasaen MOKaXeTcs BaM C/IMLIKOM TEXHUYECKUM, MOXeETe ero
MPOMYCTUTD (33 UCK/TIOYEHMEM HECKOTIbKUX MOCTIefHUX ab3alleB).

Moit MHCTpyMeHTapuil O/ BbINIOTHEHUA pepaKTOPUHTa BK/IKOYAET aHA/IU3aTOp
NpOrpaMM, MpeACTABIAILIMA cOO0i NPOrpaMMy, aHATM3UPYIOIWLYIO CTPYKTYPY ApPY-
roi nporpammbl (B JaHHOM C/ly4ae — MPOrpaMMy Ha si3blke porpaMmupoBanus C++,
K KOTOpOIf )Ke/1aTebHO MPUMEHUTb PEPAKTOPUHT). ITOT UHCTPYMEHT MOXKET OTBETUTD
Ha psAj, BONPOCOB, KacaloWMXcA 06nacTeit BULZUMOCTH, TUIIOB U CEMaHTUKU MPOTPaM-
MBI (CMBIC/IA M/IM 3aMbIc/Ta fieicTBUI mporpammbl). IlpobnemMbl obnacreit BUEMMOCTH,
CBA3aHHbIE C Hac/lelOBaHMEM, [1EIAIOT TAKON aHA/IN3 CTIOXKHEE, YeM J/1A MHOTMX MCXO[-
HbIX TEKCTOB, He AB/AILMXCA OOBEKTHO-OPUEHTUPOBAHHBIMU MPOrpaMMaMM; OLHAKO
B C++ ecTb Takne 0COOEHHOCTM A3bIKA, KaK CTaTUYeckas TUMMU3AUUA, KOTOPbIE AeNal0T
3TOT aHA/IU3 MpoLlLe, YeM, CKaxkeM, B cryyae Smalltalk.

PaccMoTpuM, Hanpumep, pedakTOPUHT, YAANAKIMUIA U3 MPOrpaMMbl IlepeMeHHYIO.
OnucbiBaeMblit UHCTPYMEHT MOXKET ONpPENeNNTb, B KAKUX APYTUX YACTAX NPOTPaMMBI
MPOUCXOAAT 0OpallleHNs K 3TON NnepeMeHHOM (ecu TakoBble ecTb). Ecnu obpaienus
MMEIOTCA, TO MOC/e YAa/NeHUA NMePeMEHHON OCTAaHYTCA “BUCAYME CCBUIKM, M pedak-
TOPMHI, TAKMM 06pa3om, He 6yneT 6e3onacHbIM. [lonb3oBaTenb, 3aNPOCUBLINIA Y MH-
CTPYMEHTa BBINMOTHEHNE TaKOrO pedaKTOpUHIa, MONYYUT coobiueHne o6 ownbke. B
pesynbTaTe MO/Mb30OBaTelb MOXET PEUIMTb, YTO MPOBENEHME JAHHOrO pedaKTOpUHra
BoO6uIe 6bI/I0 M10XO0M MAeel, MO0 BHECET U3MEHEHUA B T€ YAaCTH MPOTPaMMbl, KOTO-
pbie 06palaoTCA K MepeMEHHON, M BbITOTHUT pedaKTOPUHI, yaansowuii ee. Vimeercs
MHOXXeCTBO JPYTUX MPOBEPOK, B GObIUIMHCTBE CBOEM CTOJIb XK€ MPOCTHIX, HO MHOTAA U
Kyna 60/mee C/I0XHBDIX.



besonacubiit pedakTOpUHT

B cBOEM MccefoBaHMM A onpefenun 6e30MacHOCTb Ha A3bIKe CBOMCTB NPOrpaMMbl
(cBA3aHHDBIX C TAKUMM [AEHCTBUAMM, KaK OnpefieNieHne 06/1acT BUAUMOCTU U TUIIU3A-
1M5), KOTOpbIe AO/KHbI COXPaHATbCSA nocne pedakTopuHra. MHOrMe U3 3TUX CBOHCTB
aHAJIOTMYHbI OTPAHNYEHUAM LIEIOCTHOCTH, KOTOPbIe IOTDKHBI COXPAHATHCA NIPU U3Me-
HeHMU cxeMbl 6a3bl fJaHHbIX [17]. C KaxxabIM pedaKTOPUHIOM CBsI3aH Habop Heobxo-
AUMBIX TIpefiBapUTE/IbHbIX YCIIOBUIf, MCTMHHOCTb KOTOPBIX FapaHTUPYeT COXpaHeHUe
CBOMCTB NpOrpaMMmbl. [JaHHbI MHCTPYMEHT BBINO/HAET pepakKTOPUHT TONBKO TOTAA,
Koraa y6eanTcs, 4To ero BbINoNHeHUe 6e30MacHo.

K cuyacTblo, 6e30nacHocTb peakTOpUMHIa YACTO YCTaHABIUBAETCA TPUBUANIBHO, B
0c06eHHOCTH /151 pehaKTOPUHIOB HMXKHETO YPOBHS, KOTOPBIX Ha NMPaKTUKe OKa3bl-
BaeTCA nofasnsiouiee 60nbUIMHCTBO. YTO6bI 06ecnednuTh 6€30MacHOCTb CNIOXKHbIX pe-
¢$aKkTOpUHTOB 60/Nee BLICOKOTO YPOBHS, Mbl ONpeie/IM/IN UX Ha A3blke pe(aKTOPMHIOB
HM3Koro ypoBHA. Hanpumep, pedakTopuHr, co3parommit abcTpakTHbIN Cynepkaace,
onpefiefieH MOCPENCTBOM LIAroB, KaXAbI U3 KOTOPBIX NMpeACTaBAAeT coboit Gonee
NpocToit pedakTOPUHT, TaKOM, HANPUMEP, KaK CO3[laH1e 1 NlepeMelileH)e epeMeHHBIX
1 mMetopoB. [Toka3as, 4TO KaXKABIN AT CIOXHOTO pedakTopuHra 6e3omnaceH, Mbl TeM
CaMbIM NOKa3biBaeM 6e30MacHOCTDb BCero peakTOpMHra.

Bcrpeyatorca (BnpoyeM, OTHOCUTENBHO PEAKO) CTyYaM, KOTfla Ha CaMOM fiefe pe-
dakTOpuHr BronHe 6e30maceH, HO MHCTPYMEHT B 3TOM He yBepeH. B Takux cnyyasx
MHCTPYMEHT I€peCcTPaxoBbIBAETCA M 3allpelliaeT BbiNoNHeHUe pedakTopunra. Obpa-
TMMCA BHOBb K C/yYalo, KOI/la Bbl XOTUTE YJa/MTh U3 POTPaMMbl NIEpEMEHHYIO, HO B
HEKOTOpPOM MecTe NpOrpaMMbl MMEETCA CCbIIKA Ha Hee. Bo3MOXHO, 3Ta ccblika npu-
CYTCTBYeT BO ¢parmMeHTe KOJIa, KOTOpbI HUKOIZA He BbinonHAeTcs. Hanpumep, oHa Ha-
XOIUTCA B YCTIOBHOM MHCTPYKLMM Hanofobue 1f-then, ycnoBue KOTOpoi He MOXKET
6b1Tb MCTMHHBIM. ECiu ycnoBue rapaHTUpOBaHHO HMKOTAa He OKAXKETCS MCTUHHBIM,
NPOBEPKY MOXHO y6paThb, Kak M KOJI, CChUIAIOLIMMACA Ha MepeMeHHYI0 MM QYHKLMIO,
KOTOPYIO Bbl XOTUTE yAanuthb. [locne 3T0ro Mo>kHo 6€30MacHO yAalIUTh NEPEMEHHYIO
unu dynkumio. B obuieM cnydyae TOYHO 3HaTh, YTO HEKOTOpOe YClOBUE Bceraa Oynmet
NIOXKHBIM, HEBO3MOXHO. (JlonycTuM, Bbl yHacnefoBann Kofi, pa3paGOTaHHbIA KeM-TO
Apyrum. Hackonbko MOXHO 6bITb yBepeHHBIM B 6€30M1aCHOCTH yia/leHUs ITOro Koga?)

MHCTpyMeHT Ans BbINOTHEHUA peakTOpPMHTa MOXKET COOOLIMTD O HaTMYMM CChI-
KM W NpeAynpeamTh 1monb3oBatens. [lonb3oBarenb e MOXKET pelIMTb OCTABUTD KO B
nokoe. Ecnyu korpa-Hubynb y nonb3osatenst BOSHUKHET YBEPEHHOCTb B TOM, YTO KOJ €O
CChINKOW He 6yaeT BbINOMHEH HU NTPU KaKUX YCTIOBUAX, OH CMOXKET YAA/IUTh KO U TpHU-
MeHUTb peakTOpUHT. MHCTPYMEHTapuit CTaBUT NO/b30BATE/NS B U3BECTHOCTb O BO3-
MO>XHDIX TOC/IEACTBUAX HATMUUA CCINIOK, A HE C/IeNO OCYLIeCTBIAET MoAudUKaLMmio.

Moxer noxasaTbcs, 4T0 3TO OYeHb COKHO. Ho X0Ta Ansa auccepTaumm 3To Moxer
6b1Tb AaXke Xopowo (Befib ee IMaBHaA ayAMTOPUA — OLIEHMBAOLIAA AUCCEPTALMIO KO-
MUCCHA, KOTOPAs >KeNaeT, YToObl BHUMaHME ObIIO YA€NEHO, B NEPBYI0 OYepefib, TeO-
peTuyecKkuM npobremMaM), HaCKObKO 3TO MPAKTUYHO A/IA peabHOro pedpakropuHra?
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Bca nmpoBepka 6e30mMacHOCTM MOXXET BBITIOTHATbCS MHCTPYMEHTapueM, MNOAAep-
XXMBAOIMM TIpoBefieHne peaKTOPUHTa, “3a CLIEHOW , HEBUAMMO I/IS IPOTPAMMMUCTA.
IIporpaMMuUCT, KOTOpOMy TpebyeTcs MPOBECTH PePaKTOPUHT, MPOCTO MPOCUT MH-
CTPYMEHTapuii O poBepke Kofa M (ecyu 3To 6e30MacHO) BbIMOTHEHUM pedaKTOPUHTa.
Mo¥t MHCTpYMeHT GBI/ BCEro MUILb NPOTOTUIIOM, NPENHAa3HAYEHHBIM J/I UCCTIENlOBa-
Huit. JJon Pobeprc, [Ixon bpanr, Panpd xoHcon (Ralph Johnson) u s [10] peanu3so-
Ba/IM ropasfio 6onee HafleXXHbIN 1 QYHKLMOHA/TbHO 60/ee 6OraThlit MHCTPYMEHTapUit
(cM. rnaBy 14, “VIHCTpyMeHTapui AnA BbINONHEHUA pedaKTOPUHIa’) B XOfie Halllero
uccnefoBaHus pedakTopunra nporpamm Smalltalk.

K pedakTopuHry Moxet 6bITb IpUMEHEHO MHOTO YpOBHel 6e3onacHoctu. Hekoro-
pble U3 HUX JIETKO IPUMEHMMBI, HO He TAPAHTUPYIOT BLICOKOTO YPOBH:A 6€30MacCHOCTH.
IlpuMeHeHNe MHCTPYMEHTApUA A/IA BbINONHEHUS pedaKTOPUHIA MMEET MHOTO Npe-
uMyLiecTB. Takoi MHCTPYMEHT MOXKET BBINOTTHUTD MHOXECTBO MPOCTbIX, HO YTOMMU-
Te/MbHBIX IIPOBEPOK M 3apaHee cOOOIMTD O BOSMOXKHBIX IpobneMax, 6e3 peiweHus Ko-
TOPBIX KOppeKTHas paboTa nporpaMMsl B pedy/nbTrate peakTopuHra 6yfer HapyLieHa.

XoTA npuMeHeHMe MHCTPYMEHTapUA /I BbINOMHEHUA pedaKTOPUHra MO3BOMA-
eT u36exaTb MHOXKeCTBa OoIMO0K, OOHAPY>KUTb KOTOpble MOXHO ObI/IO 6b BO BpeMs
KOMIIM/IALIMY, TECTUPOBAHUA M aHalM3a KOAa, UCIOMb3yeMble MPUEMbl COXPAHAIOT
CBOIO 3HAYMMOCTb, B 0COOEHHOCTH NpU pa3paboTKe UM Pa3BUTUM CHCTEM PeaTbHOTO
BpeMeHU. 3a4acTyl0 NPOrpaMMbl BHITIOMHAIOTCA He M3ONUPOBAHHO, a B COCTaBe 60/b-
IIOA CeTM CBA3aHHBIX MexJy coboit cucteM. Hekotopble peakTOPMHIU MOTYT He
TO/IKO TIPUBECTY B MOPAJOK KOJI, HO ¥ TIOBBICUTb NPOMU3BOANTENBHOCTD TPOTrPAMMBI.
Ho nosbilenne ckopocTu paboThl OAHON NMPOrPaMMbl MOXKET NMPUBECTU K BO3HUK-
HOBEHUIO Y3KMX MECT B APYI'MX YacTAX CMCTEMbl. ITO aHANIOTMYHO TOMY, KaK Toc/e
3aMeHbl MUKpoTpolieccopa 6o/ee HOBBIM, YCKOPAIOIUMM paboTy OTAeNbHbIX YacTel
CUCTEMBI, TPeOYIOTCA HaCTpOKa U TeCTUpOBaHUe paboThl Beeit cucTemnl. Y Hao6o-
POT, pAl peakTOPUHIOB MOXKET NPUBECTY K ONpefieNIeHHOMY CHYOKeHUIo ob1weit npo-
U3BOAUTENBHOCTHU, XOTA OOBIYHO B LI€/IOM Takue BIMAHUA Ha NMPOM3BOAUTENBHOCTD
MMHUMAJbHBI.

BesonacHbli moaxoy AO/MKeH rapaH TUPOBATb, YTO peaKTOPUHT He BHOCUT B MpPO-
rpamMMmy Hosevie olin6ku. OH He O6Hapy>XKMBaeT M He UCNIpaBiAeT OWKMOKHU, KOTOpbIE
MMe/UCh B NIporpaMMe 10 BbINoNHeHUA pedakTopuHra. OfHako pedak TOPUHT MOXeET
06nerynTb 06Hapy>keHNe U UCTTPaB/IeHNE TAKUX OLIMOOK.

IIpoBepka B peanbHBIX YCIOBUAX

Ha npakTuke BbinmonHeHne pedakTopuHra TpebyeT pellleHUA peanbHO Gecrokos-
wMx npodecCUOHANBHBIX PaspabOTYMKOB NMPOrpaMMHOro obecrieyeHusr BOMPOCOB.
Yauie ApyruX BbIABUIAIOTCA CeAYIOLME YeThIPe BO3paXKEHUs NPOTUB pedaKkTOpHUHTa.



Pecypchl ¥ CCBUIKM, OTHOCALMECA K pedaKTOPUHTY

IIporpaMMmMcTBI MOTYT He IOHMMATb, KaK BbIMOMHATb PeaKTOPUHT.

Ecnu BpIrOgbl OWYTHMBI /IMIUD B Ja/TIeKON MEPCIEKTUBE, 3a4€M TPAaTUTb CU/IbI
ceityac? B nonrocpoyHolt nepcrnekTuBe, KOraa npuieT BpeMsa MOXKMHATD 11/10/1bl,
MO>XHO OKa3aTbCs BHe MIPOEKTa.

PedbaktopuHr npeactabnAer co6oit HEMpPOM3BOAMTENbHYK MAEATENbHOCTD, a
NpOrpaMMMUCTaM MN/IATAT 33 HOBYIO QYHKLMOHATbHOCTb.

PedakTopuHT MO>KeT HApYIIUTD PabOTy UMEIOILENCA TPOTPAMMBI.

B 3Toi% rnaBe s KPaTKO OCTAHOB/IIOCH Ha KaXKAOM U3 TepeduCIeHHbIX BO3PakeHU i U
JlaM CChI/IKM JIS T€X, KTO XOYeT U3Y4UTh 3TU NpobeMbl 6onee r1y6oKo.
B HEKOTOPBIX MPOEKTaX BO3HMKAIOT C/IeAYyIOLIMe IPO61eMBI.

Yro penarb, ecnu moanexawui pepakTOPUHIY KOJ HAXOAUTCA B KO//IEKTUB-
HOM COOCTBEHHOCTU HECKO/NBKMX NPOrpaMMMCToB? Bo MHOTMX ClTyYasx nopxo-
AAT TPaAMLMOHHbIE MEXaHU3MbI CMeHbBI yNpaBieHus. B apyrux ciyvasx, korga
nporpaMMHoe obecneyeHne NpaBU/IbHO CIPOEKTUPOBAHO U CTPYKTYPUPOBAHO,
MOACUCTEMbl OKAa3bIBAKTCA [AOCTATOYHO Pas3belMHEHHBIMM, YTOOBI GOMbUINH-
CTBO pedaKTOPUHIOB BO3JENCTBOBA/IO /IMILD HA HEOOMBIIYIO YacCThb KOJA.

Yro menarth npyM HaAMUMM HECKONMBKMX BepCuil McxopHoro kopa? B ogHux cny-
YasAX MMeeT CMbIC NpoBeaeHMe peaKTOPUHTOB /1A BCEX BepCHil KOAa, U TOTAa
BC€ OHM JO/DKHbI IPOBEPATHCS Ha 6€30MaCHOCTD Mepef MpUMeHeHUeM pedakTo-
puHra. B gpyrux cnyyasax pedak TOpMHT O/KEH 3aTparnBaTh /IMLIb HEKOTOpbIE
BEPCUU, YTO YIPOLLAET NPOBEPKY U pedakTOPUHT Kofa. YnpasneHue Mogudu-
KalMAMM HECKOIBKUX BEPCUit YacTO TpebyeT NpMMEHEHUA MHOXECTBA IIPMEMOB
TPaJMLIMOHHOTO YIIpaB/eHUs BepcusaMU. Pepak TOPUMHT MOXKET OKa3aThCA MoIes-
HbIM [Py 06'bEIUHEHMN BAPMAHTOB UM BEpPCUil B MOAUULIMPOBAHHbINA OCHOB-
HO¥ KOJI, 4TO MOXXET YIIPOCTUTD YIIPaB/€HUE BEPCUAMM.

PesioMupys, no/mken OTMETUTB, 4TO y6exaTh MpodeccuoHaNbHBIX Pa3paboTYUKOB
TIPOTPaMMHOT0 o6ecreyeHusi B MPaKTMYECKON LieHHOCTU pedaKTOPUHTa HaJIO COBCEM
He TaK, KaK Y4eHbl}l COBET B TOM, YTO JUCCEPTALMA 3aCTyXMBAET CTENEHN KaHAMAaTa
Hayk. UToObI OLIeHUTD 3Ty pasHuUIly, MHe TOTPe6OBaNOCh HEMaNoe BpeMA 110 3aBepilie-
HUM MOETO UCCIENOBAHUA.

Pecypchl n ccbINKM, OTHOCALIMECHA K pe(paKTOPUHTY

A1 Haperoch, 4TO, pas Y Bbl J0OpanMCh OO 3TOTO MeCTa KHUTHM, Bbl M/ITAHUDYETE
NPUMEHATb pedaKTOPUHT B CBOEi IOBCEJHEBHOM NMPAKTUKE U YTOBApUBAETE KOJI/IET
NPUCOENMHUTBLCA K BaM. TeM e, KTO BCe elle NpebblBaeT B HEPEUIMTENBHOCTH, BO3-
MOXHO, C/IeflyeT BOCIIO/Ib30BATLCA IIPUBOAMMON MHOM 6ubnmnorpadueit unm cpAsarbes
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¢ Maptunom (Fowler@acm. org), co MHOI MM C APYTUMM Pa3paboOTUMKaMHU, Y KOTO-
PBIX €CTb OIBIT TPUMEHEHNSA pedaKTOPUHTa.

JIns Tex, KTO X04eT U3YunTh pepaKTOPUHT JieTanbHee, 1 IPUBENY CIIUCOK KHMT, KO-
TOpbIe, MOXeT ObITh, criefiyeT npuobpectu. Kak yxxe roBopun MapTuH, JaHHasA KHU-
ra — He NepBblii NIEYaTHBIA TPY/ MO peaKTOPUHTY, HO, A HA/IEIOCh, OHA IOHECET UAEN
U npeumyllecTBa pedakTOpMHra O LIMPOKOi ayauTopuu. XOTs MOsl AMCCepTaLus
6bl/1a 1epBOI KPYITHOI MeYaTHON paboTOM 1O 3TOI TeMaTHKe, GONBIIMHCTBY YMTATE-
7eif, MHTEPEeCYIOLMXCA PaHHUMM OCHOBOMOJIArAlIIMMMU paboTamu no pedakTOpMH-
Ty, ClleAyeT HayaThb co cTaTeit (3, 9, 12, 13]. PedakTopuur 6b11 TeMoit koHdepeHL M
OOPSLA 95 u OOPSLA 96 (14, 15]. [ins Tex, KOro MHTEPECYIOT KaK MPOEKTHBIE LiIa-
6710HbI, Tak M peaKTOPUHT, 6yAeT Xopolleif OTIpaBHOI TO4KoI pabota “Lifecycle and
Refactoring Patterns That Support Evolution and Reuse” [3) (XKusnennoiii yuxn u wabno-
Hbi, nO0OepHUBAIOUsUE PA3BUMUE U NOBMOPHOE UCNONb30BAHUE), KOTOpYIo Bpaitan dyT
(Brian Foote) u s npencraBuau Ha PLoP’94 1 xoTopas BbllIa B IEPBOM TOME CEpUM
Addison-Wesley Pattern Languages of Program Design. Moe uccnenoBanmue pedakro-
puHra B 60/1b1LOJ CTeNeHN OCHOBaHO Ha paboTe Panbda [IkoHcona (Ralph Johnson) u
Bbpaitana ®yra (Brian Foote), nocBsiieHHON KapkacaM 06'beKTHO-OPMEHTUPOBAHHBIX
TIPUTIOXKEH Ut U TPOEKTUPOBAHMIO TOBTOPHO MCMIONb3yeMbix KnaccoB [4]. [Tocnenyro-
mue uccnenoBanua pedakTopunra, kotopsie npoopunu JxoH bpant, [Jon Pobeptc
u Panbd [Ixoncon B YHuBepcuteTe mrtata MnmHoric, 6b11M mocBsigeHs! pedakTo-
pMHTYy nporpaMM Ha ssbike Smalltalk [10, 11]. Ha ux Be6-caitte (http://st-www.
cs.uiuc.edu) MOXXHO HalfTM HEKOTOpPble M3 MX MOCAeAHMX paboT. Bospocumit uH-
Tepec K pedaKTOPUHTY OTMEYaeTCs U B coobLiecTBe UcCeoBaTeneil 00beKTHO-OpH-
€HTMPOBAHHOrO NporpaMMupoBanus. Heckonbko paboT Ha 3Ty TeMy GBI/IO TIpeACTaB-
neHo Ha koHdepeniuu OOPSLA 96 B cexuun Refactoring and Reuse (Pepaxmopunz u
nosmopHoe ucnonv3osarnue xkooa) [18].

CneacTBnsa NOBTOPHOTO UCNIONTB30BAHMUA MPOTPAMMHOTO
obecneyeHNs M epeAaYM TeXHOMOTUif

ITpakTuyeckue npo6nemsl, 0 KOTOPbIX TOBOPUJIOCH Bblllle, KACAIOTCS He TONBKO pe-
¢akropunra. B 6onee mmMpokoM naHe OHM MPUMEHMMBI KO BCEMY PasBUTMIO M TIO-
BTOPHOMY UCIIO/Ib30BaHMIO TPOTPAMMHOTO O6ecrieyeHusl.

Heckonbko nocelHUX /€T s MHOTO 3aHMMaJics MpobneMaMy, CBA3aHHbIMU C I10-
BTOPHBIM UCIIONb30BaHMEM NPOTPAMMHOTO obecrieyeHus, MnaTpopMaMu, KapKacamu,
TIPOEKTHBIMM 1AG/IOHaMM M IBOMIOLMEN CTAPbIX CMCTEM, B KOTOPBIX YacCTO MMeETCs
60nbII0e KOMMYECTBO KOJIa, He UCTIONb3ylolero 06bekThl. [ToMuMo paboTbl Haj mpo-
extamu B Lucent u Bell Labs, s yyacTBOBan B coBelaHMAX B APYrMX OpraHu3aLmsx,
KOTOpble CTO/IKHY/IUCh C aHAIOTMYHbIMM NpobneMamu [19-22].
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Hpaxmqecxue BONpPOCH], Kacawliuecs NMOBTOPHOIO MCIIO/Ib30BAHUA IPOrpaMM,
AHA/TOTUYHbI OTHOCALIUMCA K peq)aKToanry.

B Texuuyeckuin N€pCOHAT MOXET HE NMOHUMATD, YTO U KAK INOBTOPHO UCIIO/Ib30-
BaTb.

8 Texuuyeckuit NE€pCOHA/T MOXET OKa3aTbCA HE3AUHTEPECOBAHHBIM B IPUMEHEHU U
IMOBTOPHOTO UCIIO/Ib30BaAHUSA, €C/IU IIPU 3TOM HE/Ib3A 6bICTp0 JJ,O6MTbCH BbITOJbI.

B Yro6bl NOBTOPHOE MCNONB30BaHME ObINIO MPUHATO MEPCOHANIOM, HaJl0 PELIUTD
npo6/eMbl ON/IaThl JOMONHUTENBHOM pabOThI ¥ 00ydYeHMUs.

B [IpuHATHE NOBTOPHOTO UCIIONb3OBAHUA KOAA HE NO/DKHO MPUBOAUTDH K CPBIBY
npoekta. MoxxeT 0ka3blBaTbCA CUIbHOE IaB/IEHNE B M0O/Ib3Y NPUMEHEHUSA UMEIO-
WMXCA CPEACTB UM peanu3aLuii, XOTA U C HEKOTOPBIMMU [1eMCTBYIOLIMMMU Orpa-
Hu4yeHuAMu. HoBble peannsauymm Ho/mHKHB B3aMMOAECTBOBATb MM ObITh 06-
PaTHO COBMECTUMBIMM C CYLIECTBYIOIMMM CUCTEMAMMU.

Ixedpdpu Myp (Geoffrey Moore) (23] onucan nporecc IpUHATUS TEXHOMOTUM KaK
KO/IOKOI006pa3HYK0 KpUBYIO, Ha NepefiHeM (pOHTE KOTOPOIl HaXOAATCA HOBAaTOPBI U
Te, KTO MepBbIM MPUHAT TEXHONMOTHIO, 60bLION rop6 MocpenHe COREPXXUT 3ano3aa-
noe 6ONbIIMHCTBO, @ B XBOCTOBON YacTM I/IETYTCA CaMble HepacTOPOINHbie. VIHbIMU
CTIOBaMM, MHOTME UJey, IPUTATaTeNbHble A1 HOBaTOPOB, OKa3bIBAIOTCA HEyAaYHbIMMU
IIPOCTO MOTOMY, YTO TaK M He JOXOAAT A0 6onbumMHCTBA. OTCYTCTBME KOHTAKTa B OC-
HOBHOM 06yc/I0BNIEHO pasHbIMM (pakTOpaMu MOTMBALMM B 3TuX rpynnax. HoBatopos
¥ NEPBBIX NTONIb30BATENEN NPUBJIEKAIOT HOBblE TEXHOIOTUY, PeBUIEHe CMeHbI NTapa-
AMIM U TEXHONIOrMYeCKue NPOPHIBBL. BONbIIMHCTBO 03a604€HO B OCHOBHOM 3PENOCTbIO
TEXHOTIOTMY, €€ CTOMMOCTBIO ¥ HaZTM4MeM NOAAEPIKKYM U MOCTOSTHHO NMPUCMATPUBAETCA,
HaCKOTbKO YCTELIHO HOBas MAeA MU MPORYKT MPUMEHAIOTCA TeMU, Nepel KeM CTOAT
aHaZIorMYHbIE 3a1aUM.

YT06b! MpOM3BECTH BrieYaTIeHME U YOeOUTb MCCIIENOBaTENel B 06/1aCTH NPOrpaMM-
HOro obecreyeHus, HY>XXHbI COBCeM Jpyrue cpenctsa. VccnenoBarenamu B obnactu
NpOrpaMMHOro ofecreyeHus Yalle BCero ABAAKTCA Te, Koro Myp Ha3biBaeT HOBAro-
pamu. PaspaboTunky nporpaMMHoro obecrieyeHus, a 0COOEHHO MEHEMKEPbl, BXOAAT
B OCHOBHOM B paHHee U Nno3sfHee 60/MbIIMHCTBO. YTOObI JOGUTHCA BHUMAHUS KaXK [0
M3 3TUX TPYNI, CTefyeT NMOHMMATh YKa3aHHble pa3nuyusA. [l MOBTOPHOTO UCMONb-
30BaHMA NPOrpaMMHOro obecreyeHus, Kak U Ana pedakTOpMHIa, BaXXHO NMpeAJIaraTh
npodeccuoHanbHbIM pa3paboOTUMKaM TO, YTO UX 3aUHTEPECYeT.

B Lucent/Bell Labs s o6Hapy»xun, 4To ans nooupesns NOBTOPHOTO MCMONb30Ba-
HUA KOZIa HeOOXOIMMO YCTAaHOBUTb KOHTAKT C PAAOM 3aMHTEPECOBAaHHBIX KPYroB. T
norpe6oBano GOpMYIMPOBKY CTpATErMu A/ AAIMMHUCTPATOPOB, OPTaHU3ALMU COBe-
LLIAHWIt PyKOBOJMTENEN CPeSHErO 3B€Ha, KOHCYNbTAaLMIA ¢ pa3paboOTYMKaMU MPOEKTOB
M OCBELIEHUA PEMMYLIECTB 3TUX TEXHOTIOTUIA /1S LM POKOV ayAMTOPUM UCCTIeoBaTe-
et ¥ pa3pabOTYMKOB TOCPENCTBOM CEMMHApOB M nybnmkaumit. Berogy 6110 BakHO
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00y4YMTb NEepCOHan OCHOBHBIM MpPUHIIMIIAM, NTOKa3aTh KPaTKOCPOYHbIE BBITOABI, IPO-
AeMOHCTPUPOBATb COKpallieHMe U3Tep>KeK UM 3a60Ty 0 6€30MacHOM BHEAPEHUM 3TUX
TexHonoruit. [loHMMaHMe BCEro 3TOro s MpuobGpen U3 OMbITa UCCIEROBaHMI pedakTo-
pMHra.

Kak oTMeTun, mpocMatpuBas vepHOBMK 3Toi rnaBbl, Panbd [Ixoncon (Ralph
Johnson), 6b1BLIMII pyKOBOAMTENEM MOENM AUCCEPTALMOHHON PabGOThI, 3TM MPUHLMIILI
NPUMEHUMbI He TONbKO K pe)aKTOPUHIY U NIOBTOPHOMY MCIIO/b30BaHUIO NPOrpPaMM-
HOTo o6ecrnedeHns; 3To obume npobneMsl nepeaayn TexHonornn. Ecim sam npugerca
KOTZia-1160 y6exaarp M0iei B JOCTOMHCTBAX pedaKTOpuHra (M1u KaKo-1mbo MHOM
TEXHONIOTMM MM MPAKTUKM), COCPENOTOUbTECH HA YIIOMAHYTHIX MpOo6IeMax U ybex-
RaiTe nIofiei ¢ yueToM nx uHTepecos. [lepeqaTb TEXHONOTUIO TPYAHO, HO BIIO/IHE BO3-
MOXHO.

3aBepuialouree 3amMed4aHue

Cnacu60, 4TO Bbl Halll/IM BpEMA NPOYECTh 3TY [M1aBY. 5l MONMBITaNCA KOCHYTbCA MHO-
TUX U3 BalIUX OMACEHUI, KOTOpble MOITIM BO3HUKHYTb B OTHOLIEHUM pedaKTOPUHTa, U
NOCTapascs MoKa3aTb, YTO MHOTHE U3 HUX He TO/bKO KacaloTcA pedakTOPUHTIa, a MMe-
10T 60/1€€ MpsAMOE OTHOLUEHME K Pa3BUTHIO M NOBTOPHOMY MCMO/Ib30BaHUIO [IPOrPAMM-
Horo obecnieyeHu. Sl HafieloCh, YTO 3Ta I71aBa IPUAACT BAM 3HTY3Ma3Ma B IPUMEHEHUN
PaccMOTPEHHBIX ufei B cBoeit pabore. XXenalo BaM mporpecca B pelleHUM CTOALIMX
niepen BaMu 3afay pa3paboTku NpOrpaMMHOro obecreyeHus!

Bubnuorpadpusa

1. Opdyke, William F. “Refactoring Object-Oriented Frameworks” Ph.D. diss.,
University of Illinois at Urbana-Champaign. Also available as Technical Report
UIUCDCS-R-92-1759, Department of Computer Science, University of Illinois at
Urbana-Champaign.

2. Brooks, Fred. “No Silver Bullet: Essence and Accidents of Software Engineering”
In Information Processing 1986: Proceedings of the IFIP Tenth World Computing
Conference, edited by H.-L. Kugler. Amsterdam: Elsevier, 1986.

3. Foote, Brian, and William E Opdyke. “Lifecycle and Refactoring Patterns That
Support Evolution and Reuse.” In Pattern Languages of Program Design, edited by
J. Coplien and D. Schmidt. Reading, Mass.: Addison-Wesley, 1995.

4. Johnson, Ralph E., and Brian Foote. “Designing Reusable Classes” Journal of
Object-Oriented Programming 1(1988): 22-35.



10.

11.

12.

13.

14.

15.

16.

17.

Bubnuorpadusn v

Rochat, Roxanna. “In Search of Good Smalltalk Programming Style.” Technical
report CR-86-19, Tektronix, 1986.

Lieberherr, Karl J., and Ian M. Holland. “Assuring Good Style For Object- Oriented
Programs” IEEE Software (September 1989) 38-48.

Wirfs-Brock, Rebecca, Brian Wilkerson, and Luaren Wiener. Design Object-
Oriented Software. Upper Saddle River, N.J.: Prentice Hall, 1990.
Gamma, Erich, Richard Helm, Ralph Johnson, and John Vlissides. Design Patterns:

Elements of Reusable Object-Oriented Software. Reading, Mass.: Addison-Wesley,
1985.

. Opdyke, William E, and Ralph E. Johnson. “Creating Abstract Superclasses

by Refactoring” In Proceedings of CSC ’93: The ACM 1993 Computer Science
Conference. 1993.

Roberts, Don, John Brant, Ralph Johnson, and William Opdyke. “An Automated
Refactoring Tool” In Proceedings of ICAST 96: 12th International Conference on
Advanced Science and Technology. 1996.

Roberts, Don, John Brant, and Ralph E. Johnson. “A Refactoring Tool for
Smalltalk” TAPOS 3(1997) 39-42.

Opdyke, William E, and Ralph E. Johnson. “Refactoring: An Aid in Designing
Application Frameworks and Evolving Object-Oriented Systems.” In Proceedings
of SOOPPA ’90: Symposium on Object-Oriented Programming Emphasizing
Practical Applications. 1990.

Johnson, Ralph E., and William E Opdyke. “Refactoring and Aggregation.” In
Proceedings of ISOTAS ’93: International Symposium on Object Technologies for
Advanced Software. 1993.

Opdyke, William, and Don Roberts. “Refactoring.” Tutorial presented at OOPSLA
95: 10th Annual Conference on Object-Oriented Program Systems, Languages
and Applications, Austin, Texas, October 1995.

Opdyke, William, and Don Roberts. “Refactoring Object-Oriented Software to
Support Evolution and Reuse” Tutorial presented at OOPSLA 96: 11th Annual
Conference on Object-Oriented Program Systems, Languages and Applications,
San Jose, California, October 1996.

Perry, Dewayne E., and Gail E. Kaiser. “Adequate Testing and Object-Oriented
Programming.” Journal of Object-Oriented Programming (1990).

Banerjee, Jay, and Won Kim. “Semantics and Implementation of Schema Evolution
in Object-Oriented Databases.” In Proceedings of the ACM SIGMOD Conference,
1987.



v I'napa 13 PedakTopuHr, MOBTOPHOE UCMONB30BAHME U PEATIBHOCTD

18.

19.

20.

21.

22,

23.

Proceedings of OOPSLA 96: Conference on Object-Oriented Programming
Systems, Languages and Applications, San Jose, California, October 1996.

Report on WISR ’97: Eighth Annual Workshop on Software Reuse, Columbus,
Ohio, March 1997. ACM Software Engineering Notes. (1997).

Beck, Kent, Grady Booch, Jim Coplien, Ralph Johnson, and Bill Opdyke. “Beyond
the Hype: Do Patterns and Frameworks Reduce Discovery Costs?” Panel session
at OOPSLA 97: 12th Annual Conference on Object-Oriented Program Systems,
Languages and Applications, Atlanta, Georgia, October 1997.

Kane, David, William Opdyke, and David Dikel. “Managing Change to Reusable
Software.” Paper presented at PLoP 97: 4th Annual Conference on the Pattern
Languages of Programs, Monticello, Illinois, September 1997.

Davis, Maggie, Martin L. Griss, Luke Hohmann, lan Hopper, Rebecca Joos,
and William E Opdyke. “Software Reuse: Nemesis or Nirvana?” Panel session
at OOPSLA 98: 13th Annual Conference on Object-Oriented Program Systems,
Languages and Applications, Vancouver, British Columbia, Canada, October
1998.

Moore, Geoftrey A. Cross the Chasm: Marketing and Selling Technology Products to
Mainstream Customers. New York: HarperBusiness, 1991.



I'nmaBa 14

NHcTpyMeHTapUN
151 BHIIIOTHEH M A
pedakTopmHra

Hon Pobepmc u JIxon bpanm

OpnHuM M3 caMbIX BBICOKMX GapbepoB Ana pedakTopuHra koa 6biia neyanbHas
HEOCTATOYHOCTb MOAAEP>KMBAIOIIETO €r0 MHCTPYMeHTapusA. B A3bIKaX, TaKMX Kak
Smalltalk, B koTopbIX ped)akTOPMHT COCTAaB/IAET YaCTb KYAbTYpPbl IPOrPaMMUPOBaHMA,
OOBIYHO MMEIOTCA MOILLHbIE CPefibl, MOAAEP)KMBa0LIMe MHOrME PYHKLMH, HEOOXOAM-
Mble 1A pedakTopunra kofa. Ho gaxke B HMX 10 HejlaBHEr0 BpEMEHM 3Ta NMOJAJEPXKKa
6bl/1a IMILb YaCTUYHOM, a 60/IbIlIaA YacTh paboThI BCe ellje OCYLIECTBIANACh BPYYHYIO.

PedakTopuHT ¢ TOMOIbIO HUHCTPYMEHTOB

PedaxTopuHr ¢ ucnonb3oBaHMeM aBTOMATU3NPOBAHHBIX CPEACTB BbIIAAUT MHAYe,
yeM py4Hoit. Jlaxxe Npyu HaMYUM MOACTPAXOBKYM B BUJIE KOMIIJIEKTa TeCTOB pedakTo-
PUMHI, IPOM3BOAUMBIif BPY4YHYI0, TpebyeT 60nblINX 3aTpar BpemeHn. OHo 310 06CTO-
ATENbCTBO 3a4aCTYI0 YAEPXKUBaeT MPOIPAaMMMUCTOB OT pe(aKTOPUHTa, XOTA UM MOHAT-
Ha ero HeoOxoauMocTb. Ec/n e fo6uTbcs TOro, YTo6b! pepak TOPUHT OKa3bIBasIcA He
ClIoXKHee HacTpoitku popMaTa Kofia, TO IPMBOAUTD KOJ| B TIOPANOK MOXHO TaK e, KaK
IPUBOANTCA B NOPALOK ero BHeuIHuit Buj. OfIHAKO TaKad Pa3HOBUAHOCTb NPUBENEHUA
KOja B MOPAJOK MOXeET OKa3aTb GO/bIIONA MOOXMUTENbHbIA 3GPEKT Ha AaNbHEAYI0
MOAAEPXXKY, MOBTOPHOE UCMO/Ib30BaHME U JIETKOCTb TIOHMMaHUA Kofla. BoT yto nuier
Kenr bek.
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\ 4 v
KeHrt bek

Refactoring Browser NONHOCTbIO W3MEHAST NPEACTaBNeHWE O NPOrpaMMUPOBAHUM.
Bcrkue menkue coobpaxkeHuna Hanogobue “KOHeYHo, cnegosano Gbl MOMEHATL 3TO
WMR, HO...” YXOART B NPOLINOE: Bbl NPOCTO MEHAETE 3TO UMA, MOCKOMNbKY ANA 3TOro
[OCTaTO4HO BLIGPATL NYHKT B MEHIO,

HayaB nonb3oBaTbCA 3TUM UHCTPYMEHTOM, A NPOBEN OKONO ABYX 4acOB, 3aHUMARCH
pecdak TOPUHrom B CBOEM NpeXkHeM TeMne. A BbINONHAN pectaKTOPUHT, a 3aTeM Npo-
CTO CMOTpen B NycTOe NPOCTPAHCTBO B TOYOHWE MUHYT NATW, KOTOpble NoHaaobu-
nucb 6bl MHe, 4TO6bI BLINONHUTL PEPaKTOPUHT BPYYHYIO. 3aTeM A BLINONHAN APYrow
petakTOPUHr U CHOBA CMOTPEN B NPOCTPaHCTBO. HakoHeu A noMman ceba Ha 3TOM
W NOHAN, 4TO HEOHX0AUMO Hay4YNUTbCA AyMaTh bbicTpee u Honee KpynHbiIMKA pecakTo-
puHramun. Ceidac A aento spema Mexay pechak TOPUHIoM U BBOAOM HOBOTO Koga nNpu-
MepHO Nononam u Aenalo 3To C OQUHAKOBOW CKOPOCTbLIO.

A A

C nosblileHMEM YPOBHS MHCTPYMEHTA/NbHOM NMOAAEPKKM pedaKTOPUHT BCe CUMb-
Hee C/IMBaeTCA ¢ mporpaMMyupoBaHueM. CTAaHOBUTCA MPAKTUYECKM HEBO3MOXKHO CKa-
3atb “Ceityac 2 nporpammupylo” unu “Ceityac s 3aHumMaroch pedpakropunrom’. Ckopee
Y CBOM IeACTBUA MOXXHO OyleT ONUCATh MPUMEPHO Kak “Bbiensio 3Ty 4yacTb MeToAa,
NOAHMMAIO ee B CyMepK/acc, 3aTteM N06aB/sA0 BbI30OB HOBOTO METOAA B HOBBI MOA-
K/1acc, Haji KOTOpbIM pa6oTalo’. [10cKo/bKY TeCTUpOBaHMe MOC/Ie aBTOMATU3MPOBAHHO-
ro pedakTopuHra He TpebyeTcs, OOMH BUJ, IeATENIbHOCTH N/IaBHO NIEPEXOAMUT B APYToi,
M MpoLiecc NepekToYeHNs MeXAY HUMU CTAHOBUTCA Mal03aMETHBIM.

PaccmoTpum BaxkHblit BUA pedpaktopunra — “Vspnevenne meroga” (c. 132). Ieit-
CTBYA BPYYHYI0, HY>XHO BBINONHUTb MHOro mnposepok. C nomowpio Refactoring
Browser Bbl NPOCTO OTMeYaeTe TEKCT, KOTOPBIA HY)XHO M3B/e4b, M BbIOMpaeTe B MEHIO
nyHKT Extract Method. MIHCTpyMeHT caM onpeaennTt, MOXHO /T U3B/IeYb MIOMEYEHHBIN
TEKCT B MeTOA. ECTb pAf NpUUYMH, O KOTOPHIM 3TO MOXET OKa3aTbCsA HEBO3MOXHBIM.
B 3TOM pparmMeHTe MOXET OKa3aThCA MOMEYEHHOM NULIB YaCTh UACHTUHUKATOPA, MO-
Ty T ObITb IPUCBaUBaHUA NepeMeHHO, HO COflepXKaTbCA He Bce obparyenns K Heit. 060
BCEM 3TOM He HaJlo 6eCroKOUTbCS, TOTOMY YTO NPOBepKOi 3aHMMaeTcs Gpaysep. OH
TaK>e BHIAACHUT, CKO/IbKO [TapaMeTPOB JO/DKHO ObITb NepefaHo B HOBbIN MeTOA. [loToM
OH TNPEATIOXMUT BBECTH MMA HOBOTO METO/A U MO3BO/IUT 3a/laTh MOPAMIOK TApaMeTPOB B
HOBOM BbI30Be. Korga ato 6yeT cienaHo, MHCTPYMEHT U3BJleYeT KOJI M3 MCXOJRHOTO Me-
TOJ]a M 3aMEHUT ero BbI30BOM HOBOTO. [Toc/ie 3TOro oH cO3/1acT HOBBIN METOJ B TOM e
K/1acce, YTO ¥ UCXOMHbIN, C MMEHEM, YKa3aHHbIM MoNb3oBaTeneM. Bech npouecc 3aHn-
MaeT 15 cekyHsi. CpaBHUTE 3TO CO BpeMeHeM, HeOOXOAMMBIM JUIA BBINO/IHEHUSA LIAroB,
YKa3aHHBIX B ONIMCaHUM pedaKTopuHra “Vssnedenne metoma” (c. 132).

ITo Mepe ynewesnenus pedakTopuHra MeHee NOPOTMMM CTAHOBATCA M OWIMOKM
npoextupoBauus. Ilockonbky ucnpasneHne owmnbOK NMPOEKTUPOBaHMA OOXOAMTCA
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JieleBsie, IpeaBapUTe/IbHOE NPOEKTUPOBaHMe TpebyeT MeHblUMX ycunuit. [Ipensapu-
Te/IbHOE IPOeKTUPOBaHME OCHOBBIBAETCA HA IPOTHO3MPOBAHUY, IIOCKONbKY TEXHUYEC-
Kue TpeGOBaHUA HMKOrA He ObIBaloT MOMHbBIMU. [Toka KoJa HeT, HEMOHATHO, KakK e
C/leflyeT MPOEKTUPOBATh, YTOOb! YNPOCTUTb Kop. Jlo anoxu pedakTOpMHIa MPUXOAU-
IOCh TIPUAEPXKUBATHCA M3HAYATIBHO IPUHATOrO NPOEKTa, KaKuUM Obl OH HU 6bl, Mpoc-
TO [IOTOMY, YTO CTOMMOCTb U3MEHEHMA NMPOEKTa OblNa CIUIIKOM Bbicoka. Bnaromaps
aBTOMAaTU3aLUM pedaKTOPMHIAa MOXKHO NMO3BOMUTD cebe paboTy ¢ 6onee U3MEHYMUBDI-
MM [IPOEKTAMM, IOCKO/IbKY UX M3MeHeHMe CTaNo OOXOAUTHCA 3HAYUTENbHO fellueBrie.
Mcxons 13 HOBOI PacCTaHOBKM CTOMMOCTU MOXKHO BbIMOMHATH MPOEKTMPOBaHUE Ha
YPOBHe TeKylLel 3ajjauu, 3Has, 4To B 6yaynieM npu Heo6xoauMocTu MoxXHO 6yaet 6e3
0COObIX 3aTPaT pacUIMPUTD MIPOEKT, BBEAA B HEro JOMOMHUTENbHYIO T’M6KOCTb. Bonble
He HY>KHO CTapaTbcs MpefCcKa3aTb BCe HalpaB/IeHuUs, MO KOTOPbIM CTaHET pa3BUBaTh-
s cuctema. Ecu BBIACHUTCA, YTO TEKYLIMIA IIPOEKT CYXKUT MPUUMHONM HEYK/TIOKECTH
KOJIa 1 3aT1aXOB, ONIMCAHHBIX B I/1aBe 3, “3anax B kofie’, MOXXHO 6bICTPO M3MEHUTD MPO-
KT, YTOObI CHeNaTh KOJ NOHATHEE U NpOolLe B CONPOBOXIAECHUM.

[IpMMeHeHe MHCTPYMEHTA/IbHBIX CPeACTB peaKTOPUHTa OKa3blBaeT BO3/eCTBUE
¥ Ha TecTupoBaHue. Teriepb OHO TpebyeTcs B 3HAUMTENbHO MeHbLLEM 06'beMe, TOCKO/b-
KY MHOT1e ped)akTOPMHIU BBINOMHAIOTCA aBToMaTyecku. OfHaKo Bcerga Hampgyrca
pedakTOpUHIHM, KOTOPble HEBO3MOXXHO aBTOMATU3UPOBATh, IO3TOMY MOMHOCTBIO MUC-
K/IIOUMTD 3TaN TeCTMPOBAHUA TaKKe HEBO3MOXHO. OMbIT MOKa3bIBaLT, YTO B TeYEHUeE
J{H51 BBIIIO/THAETCA CTO/BKO )Ke TECTOB, CKO/IbKO M B cpefjax 6e3 CpeiCTB aBTOMAaTU3aLMu
pedakTopuHra, Ho 3aT0 pe)aKTOPUHIOB BbINONHAETCA Gonblue.

Kaxk ykaspiBan MapTuH, Takue BCIIOMOTraTelbHble CPEACTBA HY>KHbI [/1A MpOrpaM-
MMCTOB Ha Java. Mbl XOTUM BbIIENUTDb PsAJ KpUTEpUEB, KOTOPbIM JIOMKEH YAOB/IETBO-
PATb TaKON UHCTPYMEHT. Mbl BK/IIOUM/IM B MX COCTAaB M TeXHMYECKME KPUTEPUU, HO
nosaraem, 4To ropasfio 60nbluee 3HaueHNE UMEIOT KPUTEPUU MPAKTUYECKHeE.

Texnuyeckue KpMTEPUN MHCTPYMEHTAPUA
pnsa pedpaKTOpMHIA

OcHoBHas 3afjla4a MHCTPYMEHTapus /1A BbINONTHEHUA pedaKTOPMHIra — MO3BONUTD
NPOrpaMMMUCTY NMPOU3BOIUTL PePakTOPUHT kofia 6e3 06A3aTeNbHOrO NOCIEAYIOLIEero
TECTUPOBAaHUA NporpaMmal. TecTupoBaHue TpebyeT BpeMeHM, laKe €C/IM OHO aBTOMa-
TU3UPOBAHO, U €0 UCK/II0YEHME MOXET CYLIeCTBEHHO MOBBICUTb CKOPOCTb pedakTo-
puHra. B jaHHOM pa3sfienie KpaTKO ONMCBIBAIOTCA TEXHUYECKMe TpebOBaHUA K MHCTPY-
MEHTaM JUIA BbINONHEHUA pedakTOpuHra, Heo6xoammble 418 npeobpasoBaHusA Npo-
IPaMMBbl C COXPaHEHUEM €€ MTOBEJEHUA.
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basa AAHHbIX NPpOTrpaMMbl

OnHMM M3 nepBbIX OCO3HAHHBIX TPe6OBaHMI GblIa BOSMOXHOCTD MOMCKA Pas3iiny-
HBIX IPOTPaMMHBIX OGBEKTOB 1O BCeli NPOrpaMMe; HaNpuMep, U1 HEKOTOPOro MeTo-
Aa — TIOMCKA BCeX BbI3OBOB, NOTEHLIMA/IbHO Pea/M3yIoLMX BbI30Bbl PaCCMaTpUBaeMoO-
ro MeTOJa, /1M MOMCKA BCEX METOJIOB, BBIMO/IHAIOILMX YTEeHHE M/IU 3aNIUCh HEKOTOPOH
NepeMeHHOM 3K3eMIApa. B TakuMx CM/IbHO MHTErpMpOBaHHBIX cpefax, kak Smalltalk,
AaHHAaA MHPOPMALIMA MOCTOAHHO MOJEPXKMBAETCA B BUJE, IPUTOJHOM JUISl TIOUCKA.
910 He 6a3a JAHHBIX B TPAAMLIMOHHOM NOHMMAHUM; TEM He MeHee 3TO XPAHUMUUe C
BO3MOXXHOCTAMM noucka. [IporpaMMHUCT MOXXeT BbITIOTIHUTD NIOUCK U HAATH NepeKpecT-
Hbl€ CCBUIKM K TI060MY 3/1EMEHTY NPOTpaMMbl, B OCHOBHOM O71arojaps AMHaMMU4eCKoM
KoMnunAuMy kofa. Kak To1bko B Kakoii-n1M60 Knacc BHOCUTCS M3MeHeHHe, OHO HeMefl-
JIEHHO KOMIIUIUpYeTcs B 6aiT-KOA, U TPOMCXOAUT 06HOB/IeHMe “6a3bl aHHbIX . B 6onee
CTaTMYHBIX CpeAaX, TAKMX KaK Java, Koji BHOCUTCA B TekcToBble ¢aitnbl. O6HOBNEHME
6a3bl JAHHDBIX B 3TOM C/Tyyae JIO/DKHO NPOMCXOAMTb MYyTeM BbIMOTHEHUS HEKOTOPOH
nporpaMMbl, o6pabatbiBatolLieit 3Tu (aitibl ¥ u3B/eKaloLLei U3 HUX HEOOXOAUMYIO MH-
¢dopmanmio. BoinonHeHne TakMX OGHOB/IEHUI AaHAIOTMYHO KOMITM/IALMM CaMOTO KoJa
Java. B HexoTopbix 60nee coBpeMeHHBIX cpefiaX, Takux kak IBM VisualAge for Java,
13 Smalltalk ckonupoBaHo nMHaMMyeckoe o6HOB/IeHME 6a3bl JAHHBIX MPOrPAMMBI.

HauBHblit noaxoy 3aK/TH04aeTCA B UCTIONB3OBAHUM /1A TIOMCKA TEKCTOBBIX CPEACTB,
TaKUX KaK grep, Ho OH 6bICTPO NMPUBOAMUT K OLIMOKaM, TOTOMY YTO He BUAMT pa3HMULIbI,
HanpuMep, MeXxy nepeMeHHoit ¢ uMeHeM foo u dyHkumel ¢ Tem xe umeHem. Co3pa-
HMe 6a3bl JAaHHDBIX TpeOyeT BHINONTHEHUA CUHTAKCMYECKOTO aHanM3a s uaeHTUduKa-
LIMM Ka)XXJ0ro TOKEHa MpOrpaMMbl. ITO AO/DKHO J1EIaThCA KaK Ha YpOBHe ONpee/ieHns
Knacca (ans BbIAB/IEHUA ONPeie/IeH Ui NIepeMEHHDBIX 9K3eMIUIAPOB U METOJIOB), TaK M Ha
YPOBHe MeTopia (J/151 BbIsiB/IeHUsA oOpalleHu it K TlepeMeHHbIM 3K3eMIUIAPOB M METOAM).

,Ilepenbﬂ CHHTAKCUYECKOTO AHA/INU3a

B 6onbuinHcTBe pedakTOPMHIOB NMPUXOANTCA paboTaTbh ¢ PparMeHTaMu CHUCTe-
Mbl, HAXOAALMMMUCA HUXeE YpoBHA MeTofa. O6bIYHO 3TO OOpallleHUA K U3MEHAEMbIM
aneMeHTaM nporpammbl. Hanpumep, npu nepenmeHoBaHMM NepeMEHHON 3K3eMINIspa
(npocToe M3MeHeHMe ee OMNpeAeNeHUA) AO/KHbI ObITh OOHOB/EHBI BCe OOpalleHus
K Heif BHYTPM METOJIOB K/lacca M ero mopknaccos. Jlpyrue peakTOPUMHTH LETMKOM
OCYLIECTBIAIOTCA HMXE YPOBHA METOAA, KaK, HalpuMep, U3B/IeYeHUe YacTU MeTOfa
B OT/IENIbHBIN CAMOCTOATENbHbIN MeTof,. JIlo60e 06HOBNEHUME METOMA IOIDKHO MMETh
BO3MOXXHOCTb paboTaTh cO CTPYKTYpoO# MeToAa. 14 3TOro Heo6XoAMMO Hauyue fle-
peBbeB CMHTAKCUYECKOTO aHanu3a. JlepeBO CMHTAKCMYECKOrO aHa/ln3a — 3TO CTPYK-
TYpa JAHHbIX, PECTaB/AOLAA BHYTPEHHIOI CTPYKTYpYy caMoro Metosia. B kauectse
MPOCTOro NpuMepa pacCMOTPUM CTeAYIOLIMI METOR:



TexHUYeCKMe KPUTEPUM MHCTPYMEHTapua AnsA pedakTopuHra

public void hello() {
System.out.println("Hello World");
}

CooTBeTCTBYHOILEE JePeBO CMHTAKCU4ECKOro aHa/IM3a NOKa3aHo Ha puc. 14.1.

MethodNode

Identifier StatementList

"hello” Statement

MessageSend

I |
| Identifier l l ArgumentList I
r Identifier 1 | Identifier | I "printin” —| | String |
| [

l "System" J | "out” I
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Puc. 14.1. Jlepeso cunmaxcuuecxkozo ananuia npocmetiuieti npozpammol

TouHoCTh

PedakTopunru, BrinonHseMble aBTOMaTM3MPOBAHHBIM UHCTPYMEHTApUeEM, IO/DK-
Hbl B JOCTATOYHOM! Mepe COXPaHATb MOBeJleHNe nporpaMM. AGCONIOTHOTO COXpaHe-
HUA NOBEJEHUA NOCTUYb HEBO3MOXHO. Hanpumep, YTo nmenaTh, eciu B pe3ynbrarte
pedakTopuHra nporpamMMa cTaHer paboTaThb Ha HECKO/NbKO MM/UIMCEKYHN ObicTpee
nnu MeneHHee? O6bIYHO 3TO HECYILIECTBEHHO, HO €C/IM K IPOTpaMMe NPENbABNANTCA
)KecTKue Tpe6oBaHMA 1O paboOTe B peabHOM BpeMeHM, OHa MOXKET HayaTh paborarb
HEKOPPEKTHO.

MosxHO HapywMTh paboTy fake OueHb NPOCTHIX Mporpamm. Hanpumep, ecnn npo-
rpamMMa cosfiaeT CTpOKy u ucnonbsyet Java Reflection API nns BbimonHeHns Metona ¢
MMeHeM String, To B pe3ynbTaTe NepeMMeHOBAaHUA MeTOAA IPOrpaMMa CreHepupyeT
MCK/II0YEHMe, KOTOPOTO He ObI/I0 B UCXOTHOM Nporpamme.

OpHako mnA GOMBUIMHCTBA MpOrpamMM pedakTOPUHIUM MOTYT BBIMOMHATHCA HO-
CTaToOYHO KOppeKTHO. IIpu KOppeKTHOM MAeHTUMMKALUMM CUTYaLMil, MOTYLIMX KOH-
dnuxToBaTh ¢ pedaKTOPMHIOM, MPOrPaMMMUCTBI MOTYT OTKAa3aTbCA OT MPOBeJeHNUS
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pedakTOpMHra UM UCIIPaBUTb BPYYHYIO YaCTU TMPOrpaMMBbl, B KOTOPbIX aBTOMaTH Ye-
CKMI MHCTPYMEHTapUii TpoBefieHUA pedakTopuHra 6eccuneH.

IIpakTnyeckue KpUTEPUM MHCTPYMEHTAPUA

VIHCTpYMeHTBI CO3AAIOTCA /A TOTO, YTOOBI IOMOraTh YENOBEKY B pelleHU KOH-
KPeTHbIX 3aflay. Eciu MHCTPYMeEHT He COOTBeTCTBYeT TPeOOBaHMAM MM crnocoby pa-
60Tb!I yenoBeKa, OH He CTAaHET UM No/nb3oBaThcA. Hanbonee BaxkHble KpUTEPUM CBA3a-
HbI C MHTerpalueit peakTOpMHIra ¥ Jpyrux MHCTPYMEHTOB.

Ckopoctb

AHanu3 ¥ npeo6pasoBaHusA, HeOOXOAMMBIE /IS BbITIONTHEHUA pedaKTOPUHTA, MOTYT
noTpe60BaTh 6O/BIIOro KOMTUYECTBA BpeMeHU, B 0COOEHHOCTU NIPU BHICOKOM C/IOXKHOC-
T pedakTOpuHTa. Beeraa crefyeT yYMTbIBaTb OTHOCUTENIBHYIO CTOUMOCTb BPEMEHU U
TOYHOCTU. Ecnu pepak TOpUHT BBINONHAETCA CIUILKOM AONTO, IPOTPAMMMUCT He CTaHeT
BBIMO/IHATD €0 aBTOMATUYECKU, NPEANIOYTA BbINOTHEHUE BPYYHYIO CO BCEMU BO3MOX-
HbIMM nocneacTBuAMMU. [IpeHebperaTb CKOpOCTbIO BBINIOTHEHUA HeNb3sA. B mpolecce
paspaborku Refactoring Browser Mbl OTKasanuch OT peanusaluu psaga pedaKkTOpUH-
OB TO/IbKO MTOTOMY, YTO HE MOT/IM HaJIeXKHO BBIMOMHATD UX 3a pasyMHoOe BpeMs. Ho Mbl
HETIJIOXO CIIPaBU/IMCh CO CBOEH 3aflayelt, ¥ GONbLIMHCTBO HALUUX Pe(aKTOPUHIOB BbI-
TIOIHAETCA OYeHb ObICTPO U TOYHO. TeopeTHKM CKNOHHBI 06palaTh 0co60e BHUMaHUe
Ha BCe MpefieNbHble Cy4au, ¢ KOTOPbIMU He CNpaB/sAeTcA KOHKpeTHbIN noaxog. Ho Ha
caMoM fiefie 60NbLIMHCTBO NPOrpaMM Jla/ieKu OT TaKUX NpeeNbHBIX CTyYaes, TaK YTO
yrpolueHHble ObICTpble MOAXOAbI AEACTBYIOT Ha YAUB/IEHME XOPOLLO.

Ecnu aHanus BHIMONHAETCA CIMLIKOM MeNEHHO, BO3MOXHOE pellleHUe COCTOUT
B TOM, 4TOOBI 3alIPOCUTD HYXXKHYI0 MHOpMaLMIo Y mporpaMMucTa. Tak OTBETCTBEH-
HOCTb 32 TOYHOCTb NEPeKIaJblBAeTCA Ha NMPOrPaMMUCTA, B TO XKe BpeMs MO3BONsAA
6bICTPO BBIMOMHUTD aHa/MM3. OYeHb YaCTO MPOrPaMMMUCT pacnonaraeT Heo6XoguMoin
nHpopmauueit. KoHeyHoO, IpU TaKOM NOAXO/e HeMb3A ObITb YBEPEHHBIM B 6e3omac-
HOCTHM, TMOCKO/IbKY MPOTrPaMMUCTY KaK YelOBEKY CBOWCTBEHHO OILIM6ATbCs, HO Te-
nepb OTBETCTBEHHOCTD 32 OWMOKYU JTOKUTCA Ha Hero. Kak HU CTpaHHO, B pe3ynbTaTe
NporpaMMUCTbl 60/ee CKIOHHBI MOb30BATbCA TAKUM UHCTPYMEHTOM, IMOTOMY YTO
NPy NOUCKe NAaHHBIX UM He NPUXOAUTCA MOAraThCs Ha 3a/loKeHHble B POrpaMme
3BPUCTUKMU.



Kpatkoe 3akniodenue

OtMeHa MopupUKaL i

ABTOMaTHYeCKHit peaKTOPUHT JOIYCKAaeT NCC/IeloBAaTENbCKUI NIOAXOA K IPOEKTH-
poBaHMI0. MOXHO NMO3KCIIEPUMEHTUPOBATD C KOIOM M NIOCMOTPETD, KaK OH BBITIAAMUT
B paMKax HOBOro mpoekTa. [Tockonbky pedakTOPUHT HOMKEH COXPAHATb MOBEJiEHUE,
BO3BPAT K OPUIMHAJY TOXe AB/NAETCA pepakTOPUHIOM U TOXE JOKEH COXPaHATH MM0-
BefleHMe. B panHux Bepcusx Refactoring Browser oTcyTcTBOBana BO3MOXHOCTb OTKa-
Ta. M3-32 3TOro pepakTOpMHT OKa3bIBa/ICA CYIECTBEHHO OC/IOXHEHHDBIM, IIOTOMY 4TO
OTKAT NPUMeHEeHHbIX pepakTOPUHIOB, HECMOTPA Ha COXpaHeHMUe MOoBefeHMus, Obin 3a-
TpyAHeH. YacTo np1XOoauIoch UCKATb CTapyIo BepCHIO IPOrPaMMbl M HaYMHATDb paboTy
CHayasna, YTo U3PAAHO Rocaxkaano nporpammuctaM. Korna B Refactoring Browser 6bina
Ro6aB/ieHa BO3MOXXHOCTDb OTKaTa, OKa3a/Zoch CHATHIM ellle OAHO orpaHudenue. Tenepb
MO>XHO 3aHMMATbCA UCCIeJOBAHMAMM, 3HaA, YTO B 11060/ MOMEHT MOXHO BEPHYTbCA K
N060MY NpeaLIeCTBYIOIEMY BapMAHTY KOfia. Ternepb MO>KHO o4eHb ObICTPO CO3/1aBaTh
K/1acchl, MepeMelliaTh B HUX METOfbl U CMOTPETDb, YTO NIPU 3TOM IOJTY4aeTCA, a 3aTeM
M3MEHATD pellleHue U ABUTATbCA COBCEM B IPyTOM HanpaB/ieHUM.

VuTerpanmsa c ApyruMu MHCTPYMEHTaMH

B nocnenHee necsatunerMe MHTerpupoBaHHble cpeabl paspabotku (IDE) cranu
OCHOBOM 6ONbLIMHCTBA pa3pabaTbiBaeMbIX NPOEKTOB. B MHTerpupoBaHHOM cpefe
pa3paboTku 06beMHEHDI PEAAKTOP, KOMIMUIATOP, KOMIIOHOBIIMK, OTNAAYMK U MPO-
YMe MHCTPYMEHTBbI, HeOOXOAMMbBIe pU pa3paboTke nporpaMm. PannaAs peanusauus
Refactoring Browser gna Smalltalk npeacTaBnana co6oit MHCTPYMEHT, OTAENbHBINA, He
CBsI3aHHBIA CO CTAHAAPTHBIMM CpeAcTBaMy paspaboTkyu misa Smalltalk. Ho npu atom,
KaK BbISICHU/IOC, HUKTO C HUM He paboran. JJaxke Mbl camu He npumensanyu ero! Ho kak
TONBKO Mbl BCTPOM/IN pedakTOpUHIM HenocpeacTBeHHO B Smalltalk Browser, Mbi cTanu
LIMPOKO MO/Ib30BaThcsi MMU. To, YTO Temepb OHM Bceraa ObiM Moy pyKoii, 0Ka3anoch
OYeHb CYILeCTBEHHBIM (PaKTOPOM.

KpaTkoe 3aknodeHne

MbI 3aHMManuce pazpaborkoit u npumeHeHueM Refactoring Browser B Teuenme He-
ckonbkux sieT. Hepenko ¢ ero noMolibio Mbl BbINOHAEM peaKTOPUHT ero cOOCTBEH-
Horo kofa. OfiHa M3 NPUYMH HALIEro ycrnexa B TOM, YTO Mbl CaMy NPOrpPaMMMUCTBI U
MOCTOAHHO cTpeMuMcs npucnocobutb Refactoring Browser k cBoum meTomam pabo-
Tbl. ECIM MBI cTankmpanuch ¢ pepakTOPUHIOM, KOTOPBI NMPUXOAMIOCH BbITIONTHATD
BPYUYHYI0, HO TP} 3TOM YYBCTBOBA/M €0 YHUBEPCATIbHOCTb, Mbl PE€aNM30BbIBA/IK €r0
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n pobasnanyu B 6paysep. Ecnu kakoit-10 pedakTOPUHT BBINONHA/CA CIULIKOM [OMTO,
Mbl 1O6MBaNUCh YBENTMYEHUS CKOPOCTM ero BbinonHeHus. Ecnu uto-To fenanoch He
CTMUIKOM TOYHO, MBI CTapaluCh HEMEN/IEHHO UCTIPABUThb CUTYALMIO.

Mbl yBepeHbl, YTO CpeAcTBa aBTOMaTU3aLuK pedaKTOPUHTa NpPeCcTaBAAT co60M
HauyYIUMiA Croco6 CIpaBUTBCA C POCTOM CNOXHOCTM NMPOrPAaMMHOTO NMPOEKTa MO
Mepe ero pa3sBuTUA. bes MHCTpyMeHTOB, T03BONAOMX 6GOPOTHCA C ITOI CNOXKHOCTDIO,
nporpamMmHoe obecreyeHne CTAaHOBMTCA Pa3fyThbiM, NepPeNoNHEHHbIM OWIMOKaMU U
xpynkuM. Ilockonbky Java ropasao npouie A3biKa, C KOTOPbIM MMeeT OOLIMIA CUHTAK-
CUC, pa3pabaTbiBaTh [/1A HETO CpecTBa aBTOMAaTH3aUuM pepakTOpMHTa 3HAYUTEILHO
nerye. Mbl HafileeMcs, YTO 3TO IPOU3OMJET, M Mbl CMOXKeM M36eXaTb HedoCTaTKOB C++.
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3aKadyeHue

Kenm Bex

Tenepb y Bac eCTb BCe 4aCTy rOZIOBONIOMKM. Bbl Mo3HaKOMUIUCD C pedaKTOPUHIOM,
M3Y4YM/IM KAaTaJIoT ¥ OCBOM/IM BCe CIIMCKM HeOOXOAMMBIX feiicTBMIL. Bbl yMeeTe TecTn-
poBaTb U MO3TOMY Hu4Yero He 6outech. Tenepb BaM MOXeT Ka3aTbCA, YTO Bbl yMeeTe
BBIMOJHATH pepakTOpUHT nporpaMmbl. Ho noka 4to 3To He COBCEM Tak.

Cnucok MeTofioB pepakTOPUHIa — 3TO TONBKO Hayano. ITO BOPOTa, Yepes3 KOTO-
pble HY>XHO NpoNTU. be3 3TUX METO0B Bbl HE CMOXETe M3MEHATb KOHCTPYKLMIO pa-
6oraroumx nporpaMM. C HUMM, BIIPOYEM, TOXKe — HO 1O KPaitHel Mepe 3TO XOpollas
OTIpaBHasA TOYKa.

ITodemy e Bce 3TU 3aMevaTe/IbHbIe METO/bl NPENCTABAAIT COOOI TONbKO Havano?
IToToMy 4TO BbI NOKa YTO He 3HAaETE, KOrMla MX HY)XHO IPUMEHATD, a KOTJla — HeT, Koraa
HY>XHO HayaTb pepaKTOPUHI, a KOIla OCTAHOBUTBHCA, KOTZIA IBUTATHCA BIIEPeEN, a KOrAa
*#patb. PeakTopuHr — 3TO0 Menoaus, a He OTAENTbHBIE HOTHI.

Kak ysHarb, 4TO BbI AeICTBUTE/IbHO Ha4ya/ly MOHMMATDb pedakTopuHr? Bbl ysHaeTe
06 9TOM, KOrjia Ha Bac CHU30M/IeT CrioKoiicTBMe. Koraa Bbl MOYyBCTBYeTe aGCOMOTHYIO
YBEPEHHOCTb, YTO, KaK Obl XMTPO HM ObUI 3aNyTaH KoJ, KOTOPbIA BaM [OCTa/Cs, Bbl
CyMeeTe HaCTO/IbKO €ro Y/Iy4YLIMTh, YTO CMO>KETe /1erko paboTaTh Hai HUM Janblre.

Ho rnaBHbllf pusHaK TOro, YTO Bbl OCBOMIM PeaKTOPUHT, — yMeHMEe BOBpeMs
OCTaHOBUTbCA. ITO CaMbli CU/IbHBIN XOfi M3 MMEIOLLUXCA B 3amace y NPUMEHSIOLEro
pedakTOpuHr. Bbl BUAMTE KPYNHYIO Lie/lb — YAAIUTb KY4y TMUIHMX TIOAKIACCOB. Bbl
HayMHaeTe ABUraTbCA K 3TOM L€/ Ma/leHbKMMM, HO TBEPAbIMY LIaraMM, TIOAKpeNAs
KaXK/bIi LIar YCMeWHbIM BbIMOTHEHMEM BCeX TecTOB. Bbl 6mu3km k penu. Ocranoch
06beUHUTD APy METOAOB B KaXK[IOM M3 MOAK/IACCOB, U O HUX MOXKHO 3a6bITb.

W 3pech Baw MoTOp roxHeT. MoxkeT 6bITb, IPOCTO y>Ke MO3LHO, U Bbl ycTanu. Mo-
K€T ObITb, Bbl OLIMOIMCH M3HAYA/IBHO, M HAa CAMOM JieNie U36aBUTbCA OT BCEX ITUX MOJ-
K/1aCCOB Henb3A. MoxeT ObITb, y Bac HELOCTATOK TeCTOB. YTO ObI HM ObIIO NPUYUHOI,
BBbI TIOTEPSA/IN YBEPEHHOCTD, Bbl He MOXXeTe yBEepEHHO, HE COMHEBAACD CIENaTh CIEAYIO-
LMt War. Bpaa nu npou3oiaeT 4To-To HEMPUATHOE. .. HO NIOJIHOM YBEPEHHOCTH B 3TOM
y Bac HeT.

3nech BaM HaJlo OCTaHOBUTbCA. Ecim kop yxe ynyuimics, cobepure Bce CienaHHOe
BaMU B OJHO LI€/10€ M BbINTyCKalTe FOTOBYIO Bepcuio. Ecnn Koz He cTan nyvylie, ocTaBbTe
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ero. Boibpocbre cBoit pedakTOpuHT 1 3a6yabTe. XKanb, 4To okyc He yaancs, HO 3aTO y
Bac eCTb ONbIT. YUTO TaM y Bac B N/1aHaX Ha 3aBTpa’

3aBTpa (Mnu yepes feHb, MU Yepe3 Mecsll, MM Yepe3 Iofl, MOl TMYHBIA PeKOpA
COCTaB/AET [I€BATH JIeT Nepef TeM, Kak MPUCTYNUTb KO BTOPOIt YacTU pedakTOpUHTa)
npupet osapeHue. Bol 160 moitMeTe, B YeM OblIM He MpaBbl, 60 cOOBpa3uTe, YTO
6b111 npasbl. M B TOM, M B IpyroM Cl1y4asx CleyIolmii war odeBuaeH. M Bbl cienaete
€ro ¢ TaKo¥l e YBepPeHHOCTbIO, C KaKoi HauMHanu peakTOpUHI. MoxxeT 6bITh, BaM
6yneT faxke HECKONbKO HEJIOBKO OTTOTO, YTO Bbl He cOOOpa3unu paHbiue. He Hajo cTec-
HATbCA — C KeM He ObIBaeT. ..

PedakTopuHT HarOMMHaeT TOXOJ MO Y3KOM TPOIKe Haj BbICOKUM 06pbiBoM. TToka
CBET/IO, MOXXHO JIBUTaTbCA BIEpeENl OCTOPOXHO, HO yBepeHHO. OHaKO KOrja CoNMHLe
Ceno, ny4lie OCTAHOBUTbCA. Bbl yknaabiBaeTech CMaTh C YBEPEHHOCTbIO, YTO YTPOM
CONHIiE B30OMIET CHOBA M MOXXHO 6yZieT MPOAO/KMUTD CBOV MYTh.

BaMm 3T0 KakeTcA MMCTUYECKMM M TYMaHHbIM? B onpesieeHHOM CMBIC/Ie TaK OHO U
€CTb, TOTOMY YTO Bbl BCTYIWIN CO CBOEN NPOTPaMMON B HOBble OTHOLIEeHUA. Ecu BbI
AeACTBUTENBHO MOHUMAeTe peaKTOPUHI, TO APXUTEKTYpa CUCTEMbl CTAHOBUTCA Ta-
KO e TTOBY>KHOI, NIACTUYHOI 1 popMupyeMoit /14 Bac, KaK U OTAe/IbHbIE CUMBO/IbI
B Qaifne ¢ UCXONHbIM KOIIOM. Bbi olfyliaeTe BCI0 KOHCTPYKLMIO B Lie7ioM. Bbl BUaKTe,
KaK OHa MOXeT U3rM6aTbCA U UBMEHATBCA — YYTb-4yTb B OIHY CTOPOHY, HEMHOXKO B
APYTYIO.

Ho 3pech HeT HMKaKoli MUCTMKM M TYMaHHOCTHU. PeaKTOpMHT — 3TO UCKYCCTBO,
KOTOPOMY MOXHO Hay4MTbcA. Bl y)xke Hauanu 3To jenarb, MpoyTs O COCTaBAAIOLMX
€ro IEMCTBUAX B 3TOM KHMUI€ M HayaB MX M3y4yaTb. Bbl coenmHsaeTe Menkue npuemnl B
OfiHO Lienoe M “nonupyere” ux. [Tocne sToro paspaboTka npeacTaBisgeTcs BaM B HOBOM
cBerTe.

51 cxasai, 4TO 3TO UCKYCCTBO, KOTOPOMY MO>XXHO HayuuTbcA. Kak aTo caenarnb?

B Yuntech BoiGMpath uensb. B pane Mect Bauero koga ectb 3anax. Pemnrecs us-
6aBuTbHCA OT Hero. [locne aToro ABMraiTech kK BblOpaHHON Leny. Bbl 3aHMMae-
Techb peaKTOPUHIOM He B OMCKAX UCTUHBI M KPAcOTbl (BO BCAKOM C/y4ae, 3TO
He eIMHCTBEHHAA U He IVIaBHas Balla 3ajiaya). Bbl cTapaeTech, 4TO6bI MporpaM-
My 6bL/10 TpOLLE MTOHATDb, YTOObl BOCCTAHOBUTb KOHTPO/Ib Hafl TPOrpaMMON, KO-
TOpas XUBET CBOEN KM3HDIO.

B OcTaHOBMTECh, NMOYYBCTBOBAB HEYBEPEHHOCTb. [0 Mepe NpoaBMXKeHMA K
Lie7IM MOXKeT HaCTYMUTb MOMEHT, KOT/ia Bbl He MOXXeTe YBEPEHHO cKa3aTb cebe u
APYTMM, YTO BAalUM AEACTBUA COXPAHAT CEMAaHTUKY nporpamMmbl. OcTaHOBUTECD.
Ecnu xop yxe cTan nyyuue, BbITYCKaiTe BEPCUIO, KOTOPYIO YAANOCH MOMYYMUT.
Ecnu HeT, oTMeHMTe U3MEHEHU A,

® BosBpamaitTech k npe>xxHest Bepcun. JJucuMnInMHy npoBeeHUa pepaKTOpuHra
TPYAHO OCBauBaThb. [lepcrneKTUBY /1eTKO NOTEPATb U3 BUAY, OTBEKIIMCH [AXKe
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Ha MrHOBeHMe. fl Mmo-npexHeMy TepsAI0 MepCleKTUBY Yallie, YeM XOTeN0Ch Obl.
51 BBINONIHAIO 1O TpU-YeTbipe pedaK TOPMHTa MOAPAN, He BHIMOMHASA TOCTOSHHO
TecTMpoBaHuA. Bce o6oipeTcs, A e 4yBCTBYIO ce0s1 yBEpEHHO, Y MeHs ke 60/Tb-
wot onbit! Bym! Tect He npouuern, 1 51 faXke He 3HaK0, KaKOe M3 MU3MEHEHMI CTA/IO
MCTOYHMKOM NpOG/IEMBI.

B 3TOT MOMEHT MOXeT BO3HMKHYTb CM/IbHBIA COO/Ma3sH MOMTH MyTeM OTIAAKM.
B KoHILie KOHIIOB, €CTb TeCTbl, KOTOPbIE AO/KHBI BHINOMHATBCA. Tak /M Y TpyaHo 6y-
IET AOOMTHCSA, YTOOBI OHM CHOBa CTany BoonHAThCA? Ho octaHoBuTeCh. Bbl moTeps-
I KOHTPOJIb HaJl CUTYaLIMEN, M Y BaC HET [IPEACTAB/IEHUA O TOM, Yero 6yJeT CTOUTb ero
BOCCTaHOB/IEHME NIPU NMPOABMXKeHUM Briepef,. Jyduie BepHMTECh K CBOEN MOC/IeHEN
ycnelHomn kondurypaunu. Bocnpoussonnre Mogndukanmum mo ogHOM M BHIMONHANTE
TECThI MI0C/IE KAXJON U3 HUX.

ITO 3BY4YMT OYEBM/IHO, KOIZIa Bbl YIOOHO CMAMTE B Kpecie M YMTAeTe 3Ty KHMTY.
Ho korma Bbl paboTaeTe ¢ KOIOM U YyBCTBYeTe, YTO JO CYLECTBEHHOrO YIPOILEHNS
PYKO# IOJATh, C/IGXKHEE BCETO CTAHOBMTCS OCTAHOBUTbLCA M BO3BpaTUTbCA Hasaj. Ho
nopymaiTe 06 3TOM ceityac, Ha sicHyIo ronosy. Ecnu Bbl 3aHMManuce pedakTopuHrom
4ac, TO CMOXeTe BOCIIPON3BECTH C/lENTaHHOE 3a AeCATh MUHYT. TakK YTO Bbl FapaHTUPO-
BaHHO CMOX€Te BHOBb BbIATU Ha JOCTUTHYTble py6exxy 3a AeCATb MUHYT; MOMbITaB-
LIMCD Xe IBUraThCsA BIiepell Yepe3 OT/NAfIKY, Bbl MOXETE IOTPATUTD Ha Hee NAThb CEKYHJ,
a MOXKETE M HECKO/IbKO YacoB.

MHe nerko 06bACHATD, YTO HYXKHO fien1aTb. HO O4YeHb TsXKeNo AeCTBUTENBHO MO-
cTynartb TakuM o6pasoM. To, 4TO 5 He MocneaoBan cOOCTBEHHOMY COBETY, 0OOLIIOCH
MHe, MOXasyil, yaca B YETbIPe MOTEPAHHOTO BPEMEHM B TPEX OTHAE/bHbIX MOINbITKAX.
Sl moTepsn KOHTPO/NDb, BEPHY/ICA Ha3afl, MefITIEHHO MOLLEN BIepei, CHOBA MOTEPS/ KOH-
TPOJib, Y €llie pa3 — U TAK B TeYEHUE YETHIPEX MYYUTENbHBIX YacOB. ITO He IYTKU. Bot
I0YeMY BaM HYXHa MOMOLLb.

® [lystsl. CrapaifTech BbIIONHATb peakKTOPMHT BMeCTe ¢ KeM-HU6yab. EcTb MHO-
ro peuMy1ecTB pabOThI [IapaMy Ha Bcex 3Tanax paspabotku. [Ipu mposeneHnn
pedakTopuHra npeMMylecTBa MapHoOif paboThl OKa3bIBAKTCA OCOHEHHO CYlLe-
cTBEHHBIMM. PehakTOpUHT BO3HArpaXkaeT TILATE/IbHYI0 M METOAMYHYIO paboTy.
Baw HamapHMk 3acTaBUT Bac HeCMEWIHO ABUTATbCA LUAT 3a IIATOM, @ Bbl — €ro.
[Ipn nposenenun pedakTopuHra BO3HarpaKaeTcs CocO6HOCTb YBUAETb Kak
MOXHO 60nee oTaaneHHbie nocneacTBuA. C MOMOLLbI0 HallapHMKA Bbl YBUAMUTE
TO, Yero He CMOITIN YBUZIETb CAMM, U TTOHATD TO, Yero He noHAnm camu. [Ipyu mpo-
BefleHuM pedakTOpMHIa BO3HATPAKAAETCA M YMEeHME BOBPEMS OCTAHOBUTHCH.
Ecnu Baw HamapHMK He MOHMMAET, YTO BHI €flaeTe, 3TO BEPHbII NPU3HAK TOrO,
4TO BBl M CaMM 3TOro He MOHMMaeTe. bonblue Bcero nmpu nposefeHun pedax-
TOPUHIa BO3HArpaXKlaeTcs CMOKOMHasA yBepeHHOCTb. [lapTHep nop6oaput Bac,
KOT/ja Bbl y>ke GyfieTe FOTOBbI OCTAaHOBUTDBCH.



I'naBa 15 3aknwovyenue

Eue ogHOI MONOXNTENbHON CTOPOHOM PaboOThbl C MapPTHEPOM ABIAETCS BO3MOX-
HOCTb 06CyXIeHUsA. BaM NOCTOAHHO HY>KHO 06CYXaTh BbINOTHAEMbIE JEUCTBUS, YTO,
IO BalleMy MHEHMIO, IO/DKHO MPOM30MTH, YTOOBI Bbl 062 lyManu B OOHOM HalpaBiie-
HuU. Bbl ROMmKHbI 06CY>KAATD, YTO, MO BallleMy MHEHMIO, JO/DKHO IIPOU30NATH B pe3yib-
TaTe BAlUMX JAeACTBUI, YTOOBI YBMIETb ONACHOCTb KaK MOXXHO paHblile; 06CYXAaTh He-
NPUATHOCTH, KOTOPbI€ TONBbKO YTO IMPOM3OLLIIH, YTOODBI B CIEAYIOLIMI He BCTPETUTHCA
¢ HUMHM. Bce 3Ti 06cyxIeHMA CIOCOOCTBYIOT 3aKpeNIeHNI0 B MO3TY IOHUMaHKe TOTO,
KakK OTAe/bHble peaKTOPUHIM BIIUCHIBAIOTCA B PUTM MpoBefeHus obuiero pedakro-
pMHra.

BrionHe MOXHO YBU/IETb B CBOEM KOfie HOBblE BO3SMOXXHOCTH, IaXKe MOC/e TOTO, Kak
Bbl popaboTaeTe ¢ HUM MHOTHME TO/ibl, — €C/IN 3HaTb, KaKue ObIBAIOT 3aMaxy M Kak ¢
HUMU 60pOTbCA. Y Bac MOXET JlaXke BOSHUKHYTb JKellaHUe B3ATb U NPUBECTU B NOPs-
[OK Bce BUIMMble BaM HegocTaTku. Ho He criewnte menath 310. HM oauH pykoBonu-
Tenb He 06paayeTcs, yC/bllaB, YTO KOMaH/a NOMKHA IpepBaTh paboOTy Ha TPH MecALa,
NpocTo YTO6bI y6paTh Bech 6eCropAaoK, KOTOPbIN OHa HaTBOpuUia. [la 3TO U He HY)KHO.
KpynHbiit pedakTopuHr — 3TO crioco6 HaBneyb Ha ce6s KaracTpody.

Cxonb 6bl yXacHO HU BbIMAfen 6eCrOpANOK, NPUyYUTe cebA OrpaHM4YMBATLCA
TONbKO rpaHMuamu npobneM. Ecnmu Hago n06aBUTb HEKOTOPYIO HOBYIO (yHKLMIO B
onpefieNleHHON 06/1aCTH, MOTPAaTbTe HECKONbKO MUHYT M NIPUBEAUTE 3Ty 061aCTh B MO-
panok. Ecnn tpebyercs 106aBUTh HEKOTOPBIE TECTBI, YTOOBI ObITh YBEPEHHBIM B KOp-
PEKTHOCTM NPOTpaMMbl NOC/e HaBefeHUA Nopsaka, fo6asBbTe UX. Bbl He noxaneere
06 stoM. Ilocne npegsaputenbHoro pedaktopuHra fo6apneHue HOBOTO KOla MeHee
onacHo. [Topa6oTaB ¢ KOfIOM, Bbl 3a0[JHO BCIIOMHUTe, Kak OH paboTaeT. B peaynbraTe
Bbl ObICTpee 3aKOHYMTe paboTy M NMONYYUTE YAOBIETBOPEHUE, MOHMMas, YTO, KOTAia Bbl
BepHETeCh K 3TOMY KOJly B C/IElyIOIMiA pas, OH OyfieT BbIMIAAETD NyYllle, YeM A0 Baluei
paboThl C HUM.

He 3a6biBaitTe MeHATb wnAnbl. Bo Bpems pedakTopuHra Bbl HeM36€XHO CTONKHe-
Techb C HempaBU/IbHOM paboToit kofa. Bbl 6yaete abcomoTHO yBepeHbl B 3ToM. Ho He
noaaaBaiTech cobnasny! Ilpu npoeeneHuu pedakTopuHra Bailla 3ajaya COCTOMT B
TOM, 4TOObI HOBBI} KOJI BbIIaBa/l TOYHO T€ K€ OTBETHI, YTO M /IO TOrO, KaK Bbl 32 HEro
B3anuch. He 6onbiue u He MeHblue. Begute cniucok (y MeHA Bceraa psaaoM ¢ KOMMbIO-
TEPOM [/ 3TOTO NIEXMUT TUCT GyMaru) Toro, 4To Hajo 6yAeT caienaTh nos3fHee — aoba-
BUTb MM U3MEHUTDH KOHTPO/bHbBIE TIPUMEPDI, BBINOTHUTD HEe OTHOCALIMECA K AeNy pe-
($aKTOpUHTH, COCTaBUTDb JOKYMEHTALMIO, HapucoBaTh rpa¢mky... Tak Bbl He 3abyneTe
CBOM MBIC/TU, HO U He NO3BO/IMTE UM MeLLATh BbIIONHAEMOM B JaHHbI MOMEHT paboTe.
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IIpumevannsa

C.36

C.37

C. 41

C. 43

C. 69

C.70

C.74
C. 82

C.108

C. 110

C.110

C. 115

C. 118

Koz0a eviacnsemcs, ymo 6 npozpammy Heobxo0umo 006asums H08Y10 PyHKYU-
OHANLHOCMb, HO NPU 3MOM KOO NPOZPAMMbL He CIPYKMYPUPOSAH CHOco6oM,
y006HbIM Onst do6asnenus a3moti PYHKYUOHANBHOCMU, CHAYANA BbINONHUME
pedpaxmopune, ynpowaiousull éHeceHue USMeHeHUL, U MONbKO NOCE 3M020
npucmynatime K Camum U3MeHeHUM.

Ileped mem xax npucmyname K pedpaxmopuney, ybedumecns, ymo y 6ac ecmo
KOMNIEKM HAOEHHBIX CAMONPOBEPAIOULUXCS MECTNOB.

Pepaxmopunz noopasymesaem usmeHnenue npozpammul HEOONbUUUMU NOPUUS-
MU, ymo obnezuaem o6HAPYHeEHUE OLUUOOK.

Hanucamv k00, nonsmuuiti komnunamopy, cmoxem moboti oypax. Ho nuww
HEMHO2ZUE CMOZYyM HANUCAMb K00, NOHAMHbBLT IO0SAM.

Pepaxmopune: usmenenus 8HymperHeti cmpyxmypbl npozpammHozo obecne-
YeHUs, HANpasneHHble HA o0nezueHUe NOHUMAHUS e20 pabombl u ynpouieHue
moouduxayuu 6e3 usmeHeHUs Hab00AeMO20 N0BEOEHUS.

Pegpaxmopune: énecenue usmenenuti 6 cmpykmypy npozpammmozo obecneve-
HUS, NpuMeHss paod npeobpa3oeanutl, He 3ampazusarUUX nosedeHue MoOuU-
Puyupyemozo npozpammnozo obecneueHus.

Hauunatime pepaxmopune nocne mpex nosmopos.

He cnewume c nybnuxayueti unmepdeticos. Msmenume cmpamezuio 6 0mHo-
WeHUU 80nPOCO8 cO6CMmeeHHOCMU HA KOO mak, 4mobbl oHa He mMewana pedax-
mopunzy.

Iouyscmeosas Heo6xo0umMocme Hanucame KOMMeHmapuil, nonpobytime cHa-
4ana usMeHUmMv cmpykmypy xo0a max, ymoGbvt 1106ble KOMMeHMApUu cmanu
HEHY HHBIMU.

Tecmoi OonxcHbL 6bimp NOTHOCMBIO ABMOMAMUSUPOBAHDBL U NPOBEPAMD CE60U
pesynvmamut.

Habop mecmos ssnsemcsa MousHvimM Oermeknopom OUUbOK, pe3ko yMeHbLUalo-
WAUM BPEMS UX NOUCKA.

Boinonnaiime mecmor nouawie. Boinonusiime ux npu xamooti KoMnuniyuu,
KAK MUHUMYM KA Oblli mecm exeoHesHo.

Ionyuus coobuserue 06 owubke, HavyuHalime ¢ HANUCAHUS MOOYNILHOZO Mme-
cma, biABNAIOULE20 IMY OUUUOKY.



C. 119

C. 120

C. 122

C. 123

Ipumeyanus

Jlyuuie Hanucamov u 6biNOHUMb HENO/IHbIE MECMbl, YEM He BbINOIHUMb HOJ-
Hble mecmul.

Iodymaiime 0 zparuuHbIX YCI0BUSAX, KOMOPble MOZYmM Obimb HeNPasunvHo 00-
pabomanst, u cocpedomoubme HA HUX C60U YCUTIUSL

He 3a6visaiime nposepsamp 2eHepayuio UcKII04eHUll 8 Clyuade 803HUKHOBEHUA
npobnem.

Onacenus no nosody mozo, 4mo mecmuposanue He 8vi8Um 6ce OUUOKU, He
007IHHO MEWAmy NUCAMb Mecmbl, KOMOoPble BbIABAM GONLUUHCINBO OUUBOK.



Cnucok pepakTOpMHIOB

. 181 BBenenue BHeLuHEro MeTona

183  BBeneHue N10KanbHOrO paciiMpeHus

276  BpepmeHue HyneBoro o6bekTa

312 BsepeHue o6bekTa mapameTpa

145 BsefeHue nosAcHAKOLIEN TepeMEHHOMN

284 Bpepmenue yTBepXXAeHUA

140  BcTpauBaHMe BpeMeHHOM NepeMEeHHOMN

174  BcTpauBanme kiacca

139  BcrpauBaHue MeTona

390 Bnimenenue nepapxumu

256  JlexoMno3MumaA yCI0BHOIO ONepaTopa

292 Jlo6aBneHue napameTpa

207  Jly6bnupoBaHue BUAMMBIX AaHHBIX

159  3ameHa anroputma

267  3aMeHa B/IOXXEHHBIX YC/IOBHBIX ONIEPAaTOPOB I'PAHNMYHBIM OIEPATOPOM
141  3ameHa BpeMeHHOI NepeMEHHOI 3aMpOCOM

219  3aMeHa AByHanpaB/eHHOM CBA3M OAHOHANPaB/IeHHOM
371  3aMeHa JenermpoBaHu1sA Hac/eAOBaHUEM

235 3aMeHa 3anMcH K/1acCOM AaHHbIX

194 3aMeHa 3HaYeHUA JAaHHBIX OOBEKTOM

198  3ameHa 3HayeHMA CCHITKOM

332 3ameHa MCK/TIOYEHMA NPOBEPKOM

327 3aMeHa Koja OlIMOKM UMCKIIOYEHUEM

236 3ameHa Koja THIIa KI1acCOM

241 3aMeHa Kojia TMIIa MMOAK/IacCaMy

245  3ameHa Kofia TUIIa COCTOAHMEM/CTpaTernen

321 3ameHa kOHCTpyKTOpa pabpMYHBIM METOAOM

223 3aMeHa Marmyeckoro Yncaa CMMBOMYECKON KOHCTAHTOM
.204 3aMeHa MaccuBa 06beKTOM

155 3aMeHa MeToga 06'bEKTOM METOAOB

369 3ameHa HaclefOBaHMA AieNerMpOBaHUEM

216  3aMeHa OfIHOHaNpaB/IEHHO! CBA3M JBYHaNpaB1eHHOM
308 3ameHa mapaMeTpa BbI3OBOM MeTOAA

.302  3aMeHa mapaMeTpa AABHBIMM METOAAMM

eReNeReNoNoN ol oW ol ol ol ol ol ol ol ol ol ol oW oW ol oW oW oW oW o W oW oW oW o NNl ole
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C. 250
C.202
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.357
169
132
347
352
226
325
224
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3aMeHa nogknacca nonaMu

3aMeHa CChIIKM 3HaYeHUeM

3aMeHa yClOBHOM MHCTPYKIIMU NOTUMOPHU3IMOM
M3Bneyenne untepdeiica

N3Bneyenne knacca

N3Bneuenne meToza

MsBneyeHune nogknacca

N3Bneyenne cynepknacca

MHkancynsaumnsa Konnekuun

VIHKancynAumusa HUCXOAALLEro NpUBeAEeHUs TUMa
Wnkancynauusa nona

Konconupauus ny6nupyowmmxcsa ycnoBHbIX GparMeHToOB
Konconupaums ycnoBHoro sbipaxxeHus
OnyckaHue MeToga

Onyckanue nona

OT1pneneHue npeameTHOI 061acTH OT NpeACTaBNEHUA
[TapameTpusaumua mMeTopa

IlepeumenoBaHMe MeTOAA

IlepeHoc meToza

[Tepenoc nons

ITogbem MeToaa

Iloabem nons

[TogbeM Tena KOHCTpPYKTOpa

[Ipeo6pasoBaHue npoLeayPHOro MpOeKTa B 0O'beKTHiIN
Paspnenenne 3anpoca u moaudukaTtopa
Paspenenue nacneposanusa

Pacuiennenne BpeMeHHOM NnepeMEHHOM
CamouHKancynauusa nons

CeepTbiBaHME Mepapxuu

CokpbiTHe fenernpoBaHus

CoxpbiTie MeTOAA

CoxpaHenue Bcero o6bekTa

Ynanenue MeTozia yCTAaHOBKYM 3HaYeHMA
Ynanenue napamerpa

Ynanenue nocpenHuka

Ynanenue npucsanBaHmit apameTpam

Ypanenue ynpapnsouiero ¢nara

dopmupoaHue abNOHHOTO MeTOAA



CIncokx 3armaxoB

3anax

Ilpumensemble pepaKTOPMHIH

Hy6nupyembiit kop

I MMHHBIA MeTOR

Bonpmoit knacc

JIMHHDIA CIMCOK MAapaMeTPOB

Pacxopsimecs usmeHeHus
Crpenbba gpobbio
3aBucTINBbIE QYHKLMM

Ipynmnbl JaHHBIX

OHCp)KMMOCTb NpUMUTUBAMHN

UHcTpykunm switch

ITapannenbHble mepapxum
HacnefoBaHUA

M3eneuenue memooa (c. 132), M3eneuenue knacca (c. 169),
Ioovem memooa (c. 339), Popmuposarue wabnorHozo
memoda (c. 361)

N3eneuenue memoda (c. 132), 3amena epemerroil nepe-
MmenHoi 3anpocom (c. 141), 3amena memooa obwexmom
Memo0o08 (c. 155), Jlexomno3uyus ycnoeHozo onepamo-
pa (c. 256)

Wzsnevenue xnacca (c. 169), M3ssneuenue nooknacca
(c. 347), U3eneuenue unmepdeiica (c. 357), 3amena 3na-
weHUn danHbix o6vexmom (c. 194)

3amena napamempa evizoeom memoda (c. 308), Bsede-
Hue obvexma napamempa (c. 312), Coxpanerue ecezo
obwvexma (c. 305)

N3zenevenue xnacca (c. 169)

Ilepenoc memooa (c. 162), Ilepenoc nons (c. 166),
Becmpausanue xnacca (c. 174)

I1epenoc memooa (c. 162), Ileperoc nons (c. 166), Us-
8neverue memooa (c. 132)

HN3eneuenue xnacca (c. 169), Beedenue o6vexkma napa-
mempa (c. 312), Coxpanenue scezo o6vexma (c. 305)
3amena 3Havenus danHvix obvexmom (c. 194), Uzsne-
uenue knacca (c. 169), Beedenue ob6vexma napamempa
(c. 312), 3amena maccusa obwvexmom (c. 204), 3amena
ko0a muna kaaccom (c. 236), 3amena koda muna noo-
knaccamu (c. 241), 3amena xoda muna cocmosHuem/
cmpameeueil (c. 245)

3amena ycnosHoti uncmpyxyuu nonumopgusmom (c. 271),
3amena xoda muna nooknaccamu (c. 241), 3amera xooa
muna cocmosiHuem/cmpameeueti (c. 245), 3amerna napa-
mempa asHuimu memodamu (c. 302), Bsederue Hynesozo
obwvexma (c. 276)

Ileperoc memooa (c. 162), Ileperoc nons (c. 166)
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3anax

IIpumensembie pepakTOpHHIH

JleHnBBINA Knacc

TeopeTnyeckas o6uHOCTD

Bpemennoe none

Llenouykn coobuennin
Tocpennnk

HeymecThas 6nusoctb

AJIbTepHaTUBHbIE KNACChl
C pasHbIMHU UHTepdeiicamu
Henonupiit 6nbanoTeyHbIN
Knacc

Knaccbl JaHHbIX

OTKa3 oT HacneacTBa
KommenTapumn

Bcmpausanue xnacca (c. 174), Céepmoisanue uepap-
xuu (c. 360)

Ceepmuvisanue uepapxuu (c. 360), Bcmpausanue xnac-
ca (c. 174), Yoanenue napamempa (c. 294), Ilepeumero-
saHue memooa (c. 290)

H3eneuenue xnacca (c. 169), Beederue Hynesozo o6vex-
ma (c. 276)

Coxpvimue denezuposanus (c. 176)

Yoanenue nocpedonuxa (c. 179), Bcmpauganue memooa
(c. 139), 3amena denezuposanus nacnedosanuem (c. 371)
Ieperoc memoda (c. 162), Ileperoc nons (c. 166), 3amena
08yHanpaeneHHol ceA3u oOHoHanpaenexxoil (c. 219),
3amena nacnedosanus Oenezuposavuem (c. 176), Co-
kpuimue deneeuposanus (c. 176)

Iepeumenosanue memooa (c. 290), Ilepenoc memoda
(c. 162)

Beedenue eneuirnezo memooa (c. 181), Beedenue noxanp-
Ho20 pacwuperus (c. 183)

Ilepenoc memooa (c. 162), Unkancynayus nons (c. 224),
Unxancynayus xonnexyuu (c. 226)

3amena Hacnedosanus denezuposanuem (c. 369)

N3eneuenue memoda (c. 132), Beedenue ymeepmoenus
(c. 284)



IlpemgmeTHbIN

yKas3arenb

B
break 263

C
C++ 290, 401, 402
continue 263

I

instanceof 284

J

Java 26, 111, 287, 290, 314, 325, 328, 358, 384
pednexcusa 128

JUnit 112, 118

R
Refactoring Browser 42, 90, 420, 425

S
Smalltalk 27, 89, 395
Software Refactory 399

U
UML 76, 125

A

ABTOo3aMeHa 127
Anroput™m 159
Ananus kopa 75

b

basa gaHHbIX 80
BesonacHoctp 409
Bonpiioit knacc 96

B

BosBpat Heckonbkux 3Hayenuit 138

BpemenHas nepemeHHas 48, 51, 95, 103,
131, 140, 142, 149

BbixonHas Touka 262

T
I'nbkocTp 85
['panuyHbIit onepatop 268

|
HanHble 99, 106

rpynnbl ganubix 100, 312

Hexomnosuuusa 37

Heneruposanue 44, 104, 139, 177, 179, 347,
369, 372

IO nvHHbBIA MeTOR 48, 94

I nuHHbIA ciucok mapameTpos 97, 294, 309

Hy6nuposauue 72,94, 208, 338, 339, 353,
379, 398

3asucumocts 80, 177, 215, 220, 273, 306, 309
3anpocbt u Mogubukatopsr 290, 296

U

Mepapxusa 360, 390

WMepapxusa Hacnegosanus 102, 107, 273

MmenoBanue 95, 132, 291

Wnkancynauusa 81, 104, 177, 225, 226

Murepdoeiic 81, 289, 309, 357
ony6nmMkoBaHHbINA 81
nonb3oBaTenbckuit 385
TecTupytomui 283

Wckniouenne 82, 116, 287, 290, 328, 332

K
Kemuposanue 296
Knacc
abcTpakTHbIt 102
6onpioit 96, 170
naHHBbIX 106
nenusbin 102
Hemom 225
obonoyka 184, 186
nepenoTHeHHbI N
byHKLUMOHANBHOCTbIO 390
Kon
ournbku 327
tuna 100, 101, 190, 236, 242, 245, 347
KommeHnrapuu 107
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