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IIpenucnoBue

[TonsaTe pedakTOpMHIa BOSHUKIIO B Kpyrax, 6nm3kux k Smalltalk, Ho oyenp 6bic-
TPO NPONIOXN/IO JOPOTY K APYIUM A3bIKAaM NpOrpaMMupoBanus. [Iockonbky ontnmu-
3aliMA ABNAETCA HEOTHEM/IEMON YaCThIO Pa3BUTUA NPOrpaMMHOro obecneyeHus, 3TOT
TEPMMUH MOABJIAETCA, KaK TONMbKO NPOEKTUPOBIMKM HAYMHAIOT BECTU NPOdeCcCHOHAb-
Hble 6ecenibl. OH MPUXOAUT M KOTAA pedb MAeT 06 YTOUHEHUM MepapXuu K/IaccoB, U
Korga o6cyXpaercs, CKONbKO CTPOK KOfia MOXKHO YAanuThb. [IporpaMMMCThI 3HAIOT, 4TO
C MepBOro pas3a Xopouo paboraouly MporpaMMy He MOMYYUTb — OHA HOMKHA pas-
BUBATbCA MOCTENEHHO, 110 Mepe HaKomneHuns onbita. OHM TaK)Ke 3HAIOT, YTO KOA OyzeT
KYJa yalle YUTATbCA M U3MEHATbCA, YeM Nucatbca “‘c Hynsa . PedakTopuur asnsercs
KJIIOYOM K NOAIep>KKe y10604MTaeMOCTH M M3MeHAeMOCTH KOAa — KakK Ui BCero npo-
rpaMMHOTO o6ecnedeHus B L1€/IOM, TaK U /11 KOHKPETHDBIX MPOrpaMM.

B ueM e 3akmovaetcs npobnema? OTBeT npocT: pedakTOpuHr — 310 pucK. OH
TpebyeT U3MeHeHUA paboyero Koaa, B Xofie KOTOPOrO MOTYT BO3HUKHYTb He TO/NbKO
ynyqLIeHUs, HO ¥ HoBble oIMOkU. HeOpe>xHO BBINOMHEHHDIN pedaKTOPUHT MOXKeT
OTOpOCUTD Bac Ha3ajl Ha AHM U Aaxke Hemenu. Euge 60onee puckoBaHHBIM OKa3bIBaeT-
cst pe)aKTOPMHT, BbIMOTHAEMbI HeopULIMATBHO UK OT CTyyas K cay4aio. Bbl Haum-
HaeTe KomaTbcs B Kofie. Bckope Bbl 06Hapy)xuBaeTe HOBble BOZMOXXHOCTU [/Ifi BHe-
CeHMs U3MEHEHMI U 3aKanbiBaeTecb rmybxe. Yem raybke Bbl KomnaeTe, TeM Gonblue
BO3MOXXHOCTel /i M3MeHEHUI 0OHapy>kuBaeTe. B kOHLle KOHLIOB Bbl BbIKaNbiBaeTe
AIMY, U3 KOTOPOIi y)ke He B COCTOAHMM BbIOpaTbcA. YTOOBI 3Ta AMa He MpeBpaTHIach
B MOTMNY, pe(paKTOPUHT HeO6XOAUMO BBIMONHATb CUCTeMaTH4ecku. B Haweit kHUre
“Design Patterns”' 6110 yoOMAHYTO, YTO IPOEKTHbIE WA6NOHbI 06€CeYNBaIOT LeN
ans pedakropuHra. OgHaKo onpefaeneHue Lenu ABAAETCA MU YacTbO MPO6IeMbI;
ApYyrou 3ajiayeit ABNAeTCA Npeobpa3oBaHue KO, NO3BONANLLEE JOCTUYD MOCTAB/IEH-
HOM LieNu.

Maptun Paynep 1 ero coaBTOpbl BHECM HEOLIEHUMDIii BK/IaJ B pa3BuUTHE 0ODbek-
THO-OPUEHTUPOBAHHOTO NMPOrpaMMHOro obecreyeHns, MPONUB CBET Ha MpoLecc pe-
¢dakTopunra. B 3Tolt KHMre onMcaHbl MPUHLUMUNDBI U NEPENOBOI ONMBIT peaKTOpPUHTa
1 YKa3aHo, KOT/la 1 IJie C/lefiyeT HaYMHaTh paboTy ¢ KOIOM JyIA ero ynyyulenus. B oc-
HOBE KHMIYM HaXoAaMTcsA noapoOHblit mepeyeHb pedaktopuuros. Kaxapiit pedakro-
PUHT ONMMCHIBAET MOTMBALIMIO M TeXHONOrMI0 npeobpasoBaHus koma. HekoTopbie us
pasHoBUAHOCTeN pedakTOpUHra, Takue Kak, Hanpumep, “V3BneyeHune Metoma” umu

! Mimeercs pycckuit nepeson: Famma 3., Xenm P., Ixoncon P., Bnuccunec 1. Mpuemst o6vexmmo-
opueHmupo8arHozo npoexmuposanus. [lammepuot npoekmuposanus. — C-I16, “Imrep”, 2000.



IIpepncnosue

“IlepemeleHmne MONA’, MOTYT MOKa3aTbCsi o4eBMAHBIMI. Ho He oOMaHbIBaiiTECH — MO-
HMMaHue TEXHONOrMM TaKuX pepaKTOPMHIOB ABNAETCA K/IIOYOM K BbINOTHEHUIO Opra-
HU30BaHHOro pedakTopuHra. OnucaHus peakTOPMHIOB B ITOM KHUIE MIOMOTYT BaM
M3MEHATDb CBOJI KOJ\ HEOONbIIMMM MOPLUAMM 32 OAMH Pas, CHMXKAA TEM CaMbIM PUCK
PE3KOro U3MEHEHMs CaMMX MPUHLMMOB Balero npoekra. Hassanua atux pedakro-
PUHrOB O4YeHb OBICTPO 3a1IMYT CBOE MECTO B BallleM C/IOBAPHOM 3amace.

Moit nepBbiit onbIT “nowaroBoro” pedakTopuHra s nonyunn, paboras Ha mapy c
Kenrtom Bekom Ha BbicoTe 9 kM. OH cyMen 06ecreyuTh NMOIIaroBoe NpMMeHeHue onu-
CaHHBIX B 3TOM KHUTEe pe(aKTOPUHTOB, TOPA3UB MEHS T€M, HACKONIbKO XOPOLIO BCE 3TO
paborano. { He TonbKO MOMYYNN 6OMee HaieXXHbIN KOJI, B KOTOPOM 6bin 6ornee yBepeH,
HO ¥ OYYBCTBOBa/ cebs MeHee HaNpsHKeHHBIM. S| HaCTOATeNbHO PeKOMEHYIO BaM MUC-
NbITaTh 3TM peaKTOPMHIU: M Balll KOJ, ¥ Bbl CAMM MOYYBCTBYeTe €651 HAMHOTO /Tyylle.

— 9pux Iamma (Erich Gamma)
Object Technology International, Inc.



BBeneHue

Kak-To pa3 oayH KOHCY/IbTaHT 3HAKOMU/ICA C IPOEKTOM, CBA3aHHBIM C pa3paboTKoi
nporpaMmHoro obecrneyenus. OH MOCMOTPeN YaCTb FOTOBOTO KOJA, KOTOPbIit Obl OC-
HOBaH Ha HEKOTOpOf Mepapxuu KnaccoB. [IbITasch Mpo6paTbcs CKBO3b Hee, KOHCYb-
TaHT Halle/ ee CTMLIKOM 3amyTaHHoi. Knaccol B 0CHOBe Mepapxuy UCnonb3oBany psag
TNPeAIoNoXeH U O TOM, Kak OyAyT ie/iCTBOBATb APYTrue K/IAcChl, U 3TU NPEAIONOKEHNS
ObIY peann3oBaHbl B KOJe IPOM3BOAHBIX K/1accoB. OHAKO 3TOT KO He MOAXOAM IS
BCeX MOJK/IACCOB, U B pe3y/bTaTe HepeaKo MepeKpbiBaics B nopknaccax. COKpaTUThb
HeOOXONMMOCTb B MEPEKPBITUM KOAA MOXKHO ObIIO Gbl IyTeM BHECEHMsS HEKOTOPBIX
He CTMLIKOM GONMbLIMX M3MEHEHMI B CylepK/acc. B HEKOTOpbIX MecTax BBINONHANOCH
Ay6nupoBaHue NOBEMleHUsA CyMepK/Iacca, CBA3aHHOE C T€M, YTO Ha3HaYeHue CynepK/ac-
ca 6bIIO HEOCTATOYHO OYEBMAHBIM. BO3HMKaNM M CUTyaumu, Koraa psj MOAK/IACCOB
peann3oBbIBa OJHO M TO Xe MOBEfeHMe, KOTOPOE MOXHO 6b11I0 ObI 6€360/1e3HEHHO
TepeMeCTUTD BbILlIE B UEPAPXUM K/IACCOB.

PexoMeHa1LMA KOHCYIbTaHTA 3aK/TI0Ya/Iach B TOM, YTOObI IEPECMOTPETb M MOAYMUC-
THUTD KOJi. KOHEe4HO ke, 3TO He BbI3Ba/IO PaJlOCTH Y pYKOBOACTBA. Beib nporpamma 6bina
BIIO/IHE paboTOCMOCOOHO, a cpoku nomxkumany. [1oaToMy 6bi10 MPUHATO O6BIYHOE
peleHne — 3aHATbCA pedakTopuHrom noroM. Koraa-uubyap. Moxert 6bITb. ..

KoHcynbraHT 06patuics Takke K MpOrpaMMMCTaM, YKa3aB UM Ha HailfleHHbIe He-
poctatku. [TporpaMMMCTBI OTHeCHMCh K 3aMeYaHUsAM MHade. [Io CyTH, OHM faxke He
ObI1M BUHOBHBI — 3a4acTYI0, YTOOBI 3aMeTUTb NPOG/IEMY, HY>XKeH B3ITIsAf CO CTOPOHBI.
[ToTpatuB nmapy AHelt Ha NepeaenKy uepapxuu, IPOrpaMMUCTbI CYMeNM COKPATUTh KOJ,
BABOE 6€3 CHIOKeHUA QYHKLMOHANBHOCTY CUCTeMbl. Pe3ynbraT ux BNOMHE YAOB/IETBO-
pun, TeM 6onee YTO B MTOre 06NMErYNI0CH J06ABIEHE HOBBIX K/IACCOB B MEPAPXMIO, A
TaK>Ke UCTONb30BaHMe YIKe MMEIOLMXCA KNacCOB B APYTUX MECTAX CUCTEMBI.

Takoe moBefieHMe NMpPOrpaMMMUCTOB BbI3BANIO HeNpUATUE Y PYKOBOACTBA. [padmk
Tpe6oBan yckopeHus paboT, a 3T 1Ba JHA, 3aTpayeHHble IPOrPaMMUCTAMM, He 1oba-
BU/IM HY OJHOI U3 QYHKLIMOHANBHOCTEN, KOTOPBIX BCe ellje He XBATa/Io B CUCTeMe. Yke
MMEIOLIMIACA KO, paboTan — MpOCTO OH ObIT HEMHOTO MeHee MOHATHBIM U “UUCTHIM .
PykoBOzIcTBO MOXKHO MOHATb. KoMMepueckuit pe3ynbTaT NpMHOCUT paboTarowmit Kog,
a He KOf, KOTOPbIit HPaBUTCA “aKafieMuyeckoit Kppice”. KOHCYNBTaHT e NpemIoxun
moMduuUMpOBaTh M APyrue YacTU KOAQ, YTO MOI/IO MPMOCTAHOBUTH PaboThl Ha mapy
HefleNb, ¥ TM1Lb pajiu 60/ee KpacMBOro KOAA, a He 1A pacLIMpeHNs ero BO3MOXHOCTeIA.

Yro BbI ckaxeTe 06 3Toit uctopun? Kro, no-sauemy, 611 npas? Moxer, aeicTBu-
Te/IbHO MpaBa CTapasA NporpaMMUcTckas Myapoctb “He Tporait paboratomyio cuctemy”?



BBenenue

Nlymato, BbI Cpa3y AOrafanmchb, YTO ITUM KOHCYNbTaHTOM 6bin 4. lllecTbio Mecsla-
MM M03)Ke MPOeKT 6eccaBHO 3aKpPbI/ICA, PYXHYB 10J] COOCTBEHHOM TAXECTbIO, — KO
CTaj CIMLIKOM IPOMO3AKUM /ISl OTNAAKK MM MTONYYeHUsA NPUEM/IEMON NIPOU3BOAM-
TE/IbHOCTH.

YT06b1 BO30OOHOBUTD MPOEKT, ObI/I NPMB/IEYEH APYroit KOHCYNbTaHT — KeHT bek, u
MpaKTUYECK! BCe MPUILTOCH MUCATh 3aHOBO. KeHT CpoeKTMpoBal MHOroe CoBepllieH-
HO MHaye, YeM paHee, P 3TOM HACTOAB Ha NMOCTOAHHOM COBEPLIEHCTBOBAHMM KOJa
¢ npuMeHeHneM pedakTopuHra. Ycrex OnMCaHHOrO MpoeKTa U ponb pedaKTOpUHIa
B 3TOM Yycrexe TOABUIIM MeHsA Ha HalMcaHue AaHHOM KHurn. Knura nossonuna mMue
MOAENMUTHCS ONBITOM M 3HAHUAMM, IpoOpeTeHHbIMU KeHTOM M ApyrMMu cnenymanu-
CTaMM NpU UCTONb30BaHUYM pedaKTOPUHTa JIA MOBbILIEHUA Ka4eCTBa NPOrpaMMHOro
obecneyeHus.

Yro Takoe peaKTOPUHT

PedakTOpuHT — 3TO Mpolecc U3MEHEHUA MPOTPAMMHOrO POEKTa, B XOie KOTOPO-
ro BHelHee MOBeJeHNe KOAA OCTAeTCA HEU3MEHHBIM NPU YCOBEPLIEHCTBOBAHUM €rO
BHYTPEeHHEeN CTPYKTYpbl. ITO CUCTEMATU3UPOBAHHDINA CNOCO6 OYMCTKM KOAA, MUHU-
MMU3UPYIOLINI BO3MOXXHOCTD NOSIB/IEHUSA HOBbIX olm60k. ITo cyTy, pedakTopuHr koza
npeacTaBiaseT co60i ynyylleHUe NPOEKTA yKe MOC/e TOro, KaK 3TOT KOJ| HalMCaH.

“Yny4iueHue MpoeKTa MoC/Ie HaMMCAHUA KOAA™ 3BYYMT HenpuBbIuHO. ITpyu HbiHewl-
HEM MOHMMAHMM Mpouecca paspaboTKy MPOrpaMMHOro obecriedeHMsA Mbl CHayasa
CO3/1aeM NPOEKT, a MOTOM nuiueM Kof. IlepBbIM 11aroM uaeT NpoOeKTUPOBaHMUE, A yxKe
3aTeM BbIMonHseTcs kogupoBaHue. Co BpeMeHeM Kop 6yfeT M3MEHATbCSA, a LeNOCT-
HOCTb CUCTEMbI M €€ COOTBETCTBME MEPBOHAYAbHOMY MPOEKTY 6yAeT MOCTeneHHO
pa3mbiBaTbhcA. KogupoBaHue noneMHory nepecraeT 6bTb MHXXEHEPHbIM UCKYCCTBOM M
NpeBpalLaeTCs B XaKepCTBO.

PedakTopuHT Xe npeacTaBnseT coboit HeuTO coBeplieHHO MHOe. OH MO3BO/SAET,
B3sIB 1710XOM U 6€CnopsA0YHbINA NPOEKT, IPEBPATUTb €I0 B ACHO CNIPOEKTUPOBAHHDIM
kofi. Kaxkapiit war atoro npeo6pa3oBaHus oueHb NPOCT. ITO MOXET ObITh Mepemellie-
HMe MO/ M3 OJHOTO K/Iacca B IPYTroi, Bblfie/IeHME YaCTU MCXOAHOTO TEKCTa U3 MeTofla
¥ ee epeMellleHNe B OT/Ae/bHBIN METOJI, epeMellieHe HEKOTOpbIX GparMeHTOB Kofia B
TOM U/IM MHOM HaIpaB/eHUM Mepapxuu KnaccoB. KyMynaTusHblit 3 dexT Takux Mano-
3aMeTHBIX M3MEHEHMI1 MOXKET NPUBECTU K CYLIECTBEHHOMY YNY4IUEHMIO TPOrpaMMbl.
ITOT mpolecc OKa3blBaeTCA NMPAMON NPOTUBOMNONOKHOCTHIO OMUCAHHOM BbIlIE TEH-
AeHLIMM MTOCTENEeHHO Aerpajjaliuy MPOrpaMMHOro MpOeKTa.

[Ipu pedakropunre TpebyeTca 6anaHc Mexay pasHbIMM 3TamaMyu paboT Hapj u3-
MeHsieMbIM MNpOeKToM. [IpoeKkTMpoBaHMe CTAaHOBMTCA He OTMAENbHbIM Haya/lbHbIM
3TanoM paspaboTKM, a HeMpepbIBHBIM MpolieccoM. B xone paboTbl Haji NPOEKTOM Bbl



O yeM 3Ta KHMra

NOCTOAHHO paCCMATpUBAETE BO3MOXXHOCTD €ro0 yIny4YIIE€HUA. B pe3ynbTaTe nonyvyaerca
l'lpOl"paMMHblil MPOEKT, Ka4Ye€CTBO KOTOPOIro HE CHUXKAETCA B MpoLecce pa3pa60TKu.

O 4eM 3Ta KHMTaA

9Ta KHUTra NpeACTaB/AeT c060if PyKOBOACTBO MO pedaKTOPUHTIY; OHa HaNMCaHa I
NpOrpaMMuCTOB-NpodeccuoHanoB. Mos 1enb Npyu HaMMCaHNM KHUTY — MOKa3aTh, KaK
BBIMONHATH pepaKTOPUHT yrpaBnsAeMo u 3¢ dekTnBHO. Bbl HayunTeCh BBHIMONHATD pe-
(baKTOpUHT TaK, YTOObI He BHOCUTD NIPY 3TOM B KOJI HOBbI€ OLIMOKM, @ TOCTOSHHO y/y4-
LIaTh €ro CTPYKTYPY.

OO6bI4HO KHUTY HAYMHAIOTCA C BBefieHUA. XOTSA A COIIaCeH C ITOM TpaguLyen, MHe
KaXXEeTCA C/IUIIKOM C/IOKHBIM HaYMHAThb 3HAKOMCTBO C pe(aKTOPMHIOM C obuyero
o6cyxxienns unu onpenenenuit. [lostomy s HauHy ¢ npumepa. B rnase 1, “IlepBsiit
npuMep pedakTOpMHra’, MIPUBOAMUTCA HeOONbIUAs MPOrPaMMa, B KOTOPOH MMEIOTCA
06bIYHBIE HEJOCTATKM M KOTOpasi C NOMoLIbI0 pedpakTOpUHra mpeBpaujaetcs B 6onee
npueMnemMyio 06’beKTHO-OPUEHTMPOBAHHYI0 mporpammy. ITomyTHO MBI paccMOTpUM
Kak mpouecc pedakTOpyHra B Lie/IOM, TaK ¥ NpMMeHeHNe HEKOTOPBIX MONE3HbIX pe-
($akTOpHHroB. JTa r/1aBa — K/0YeBast A/Is TOHUMAHUS TOrO, YeM B 1€CTBUTENBHOCTH
ABNAETCA pepakTOpUHL.

B rnase 2, “TIpuHuunsl pedakTropuHra’, 1 pacckasbiBaw 06 06LMX MPUHLMIIAX pe-
¢dakTopuHra 60nee feTaNnbHO; TaM Xe A Aal0 HEKOTOPbIE ONpefe/IeHNnst M ONMMUCHIBAIO He-
KOTOpbI€ MPUYMHBI NPOBeileHUA peakTOpMHra. 31ech )e pacCMaTPUBAIOTCA U HEKO-
TOpble Mpo6/1eMbl, CBA3aHHbIe ¢ pedpakTopuHroM. B rnase 3, “3anax B koge’, MOCBAlLeH-
HOIA TOMY, KaK OOHapy>KUTb 3amaxy B Koje ¥ U36aBUTbCs OT Hero, MHe nomoraeTt KeHt
Bek. OyeHb 6onbLIy0 ponb NpU BbINONHEHUM peaKTOPUHIa UTPAET TECTUPOBAHME,
noaTomy rnaBa 4, “CosjjaHue TeCTOB”, MOCBALL€HA CO3JaHUIO TECTOB C UCIO/Ib30BaHUEM
NPOCTOro KapKaca TECTUPOBAHUA Java C OTKPBITHIM MCXOAHBIM KOJIOM.

OCHOBHOIT MaTepuan KHUTH, KOTOPBI NMpeAcTaBaseT coboi KaTanor METOAOB pe-
(baKTOpUHIa, 3aHUMAET I71aBbI C 5 MO 12. ITOT KaTa/Ior Hy1 B KOM C/Ty4ae He/b3si CYUTATD
MCYEepNbIBAIOLIMM; OH MPEACTaBAAeT co60it MUIIb HaYya/0 TAKOBOrO Karanora. B Hero
BK/IIOYeHbI Te pe(aKTOPUHTH, C KOTOPbIMM S CTAJIKMBAJICA BO BpeMs paboThl B 3TOM
o6nactu. Koraa st xo4y BbINOMTHUTD KaKOii-TO 13 pedakTOPUHIOB, HanpuMep “3aMeHa
YC/OBHO# MHCTPYKLMM nonumopdusMom” (c. 271), s 06paiaoch K KaTasaory, YTo6st
NOCMOTPETD, KakK 3TO cAenaTh Hanbonee 6e3onacHo, war 3a waroM. Hapetocs, Bbi 6yne-
Te YaCTO BO3BPALIAThCA K ITOI YaCTU KHUTH.

B 3101 KHMre OnMCaHbI HEe TONIBKO MOM Pe3y/IbTaThbl, HO M MHOTUX IPYTMX UCCTIe[lOBa-
Teneit. bonee Toro, nocnennmne rnaBbl KHUrM HaNMMCAaHbl HEKOTOPbIMYM M3 HuX. [naBa 13,
“PedakTOpMHT, MOBTOPHOE MCMIONb30BaHME M PEANTbHOCTD , IPUHAI/IEXHUT Nepy bunna
Onpajika, KOTOpbIi MUIIET O CTTOXXHOCTAX peHaKTOPMHTa B KOMMEPYECKUX NMPOEKTaX.



BBenenue

[naBa 14, “UIHcTpyMeHTapmit /i BbINMONHeHUA peaKTOPUHIa’, HanucaHHaA [[oHOM
Po6Geprcom u [IkoHoM BpaHTOM, MOCBslieHa aBTOMaTU3MPOBAHHOMY MHCTPYMEHTa-
puio — 6ynyuiemy pedaktoputra. 3aBepluaeT KHUTY rinasa 15, “3akmoyenne’, aBTOpom
KOTOpOii AIBNAETCA BblAAOLMiAcA MacTep pedakTopunra Kenr Bek.

PedakTopuHr u Java

B aro0it KHUre 51 Be3fie MCTIONb3YI0 MPUMEPDI Ha A3blKe MpOrpaMMmupoBaHus Java. Ko-
HEYHO, pepaKTOPMHT MO>KET BbINO/THATLCA U V1A IPYTUX A3BIKOB, U, 1 HA/IEI0Ch, 3Ta KHU-
ra OyaeT nonesHa u TeM, KTo paboTaeT Ha Apyrux s3blkax nmporpamMmuposanua. OnHako
s IpeAnoyen Java, MOTOMY YTO 3TOT A3bIK A 3HAIO Ty4ylue ApyruxX. S mo6aBun HecKonb-
KO NpuMeYaHuit 0 pedakTOpUHIe Ha APYTUX A3bIKAX M HAZIEI0Ch, YTO Ha OCHOBE MOEi
KHUIY IpyTMe aBTOPbl HANMILIYT CBOM KHUTM VIS APYTMX A3BIKOB NPOrPaMMMPOBAHUA.

[lnsa nyyiuero u3nO>XeHUs UAeN A He BAABANcsA B 0000 CIOXKHbIE 06/MACTU A3bIKA
Java. [ToaTOMY B KHUIe HET MCIONb3OBAHUA BHYTPEHHUX K1acCOB, pedneKkcuut, noTo-
KOB M MHOTMX APYTMX MOLIHBIX BO3MOXHOCTeN Java. Sl XoTen kak MOXHO JOCTyIHee
M3/10KUTDb 6a30Bble MeTOAbI pedaKTOPMHTa, a He 6/1eCHY Th 3HAHMAMM A3bIKA IPOrpaM-
MMpOBaHUA.

Jlo/KeH OTMETUTD, YTO MpUBEEHHbIE METOAbI pe(aKTOPUHIA HE YYMTHIBAIOT BO3-
MO>XXHOCTY Mapa/ie/IbHOrO MM pacrpesieNleHHOro MporpaMMupoBanus. B atux obnac-
TAX UMEIOTCS CBOY CJIOXKHOCTH, KOTOpbIE BbIXOAAT 3a paMKM JAHHOI KHUIU.

Ha xoro paccuuTaHa 3Ta KHUTA

[laHHas KHMra nNpefHa3sHa4YeHa AiA NpodeccuOHaNbHbIX MPOrpaMMUCTOB. B npu-
Mepax ¥ 06CyXAEeHUN MMeeTCs MHOXKECTBO KOJIa, KOTOPBI/ HY)XHO NMPOYECTb U MO-
HATb. Bce mpuMepbl HammcaHbl Ha A3blKe MPOrPaMMMPOBAHUA Java. ITOT A3bIK Bbl-
6paH B CM/Iy POCTa €ro pacpoCTPaHEHHOCTH U MPOCTOTHI /1 IIOHUMAHUA TEMMU, KTO
3HAKOM C fA3bIKOM MporpammupoBaiusa C. ITO 06bEKTHO-OPUEHTUPOBAHHDIN A3bIK,
a 06'bEKTHO-OPMEHTUPOBAHHbIE MEXaHM3Mbl OUYEHb COCOOCTBYIOT BHIMOMTHEHUIO pe-
dakTopuHra.

XoTts pedhakTOpMHT OPUEHTUPOBAH HA UCXOAHbBIE TEKCTbI, OH CYILI€CTBEHHO BIMAET
M Ha NpOeKTMpOBaHMUe. PykOBOAMTENAM-NIPOEKTMPOBLIMKAM M apXUTEKTOPAM >KU3-
HEHHO HeOOXOAMMO OHUMATb NPUHLMIIBI peaKTOPUHIa U UCMIONB30OBATb UX B CBOMX
npoekrax. [Toxanyit, 6yaet nydiue, eciu peakTopuHroM 6yaeT pyKOBOAUTD OMBITHBI
1 yBaXkaeMblit YenoBek. OH CMOXeET /yyllie TOHATb NPUHLMIIbI, HA KOTOPBIX OCHOBaH
pedakTOpHMHT, ¥ afaNTUPOBATh UX /1A KOHKPETHOTO MPOEKTa. ITO OCOOEHHO BaXKHO B
C/1y4ae A3bIKOB IPOrPaMMMPOBAHNA, OT/IMYHBIX OT Java, TaK KaK NpUBe/IeHHbIe B KHUTe
NpUMepbl TPeOYIOT ONpeieNleHHOM aflanTaluMm.



Ha nneyax gpyrux

MosxHo TNONY4YUTDb NMO/Ib3Y OT KHUTY, JaXKe HE YNTas €€ MO/THOCTBIO.

8 Ecnu Bbl XOTHTE IIOHATD, YTO TaKoe pepaKTOPUHT, JOCTATOYHO MPOYECTD I71a-
By 1, “IlepBniit npumep pedakTOpuHra”; NpUBeeHHDI NPUMeP JO/DKEH ober-
YMTb Ballle IOHMMaHMe.

8@ Ecnu BbI XOTHTE OHATH, 1A Yero Hy)XeH pedakTopuHr, poyTHTe rNaBbl 1 1 2.
B HuX paccka3sbIBaeTCs O TOM, YTO Takoe peaKTOPUHT 1 IIOYEMY OH HEOOXOAMM.

® Ecnu BbI XOTHTE Y3HATh, KOTAa CIeAyeT NPUMEHATD pepaKTOPUHT, IPOYTHTE
rnaBy 3, “3amax B koie”. B Helt onycaHbl IpU3HaKu, roBopsliMe 0 HEO6XOAUMO-
CTU NpUMeHeHus pedakTopuHra.

® Ecnu BbI XOTHTE BBINIOTHUTD peaKTOPMHT, IPOUTHUTE I71aBbl 1 -4 MONHOCTBIO.
3aTeM 6erno 03HaAKOMbTECh C KaTanoroM B rnase 5, “Ha mytu k karanory pe-
(bakTOpMHIOB”, 4TO6BI NPMMEPHO NpeACTaBNATH cebe ero copepxanue. Bam He
HY>XHO BJIaBaTbcs BO Bce fieTanu. Koraa BaM nmoHago6MTcs Kakon-nm6o u3 me-
TONOB pepakTOpUHTa, Bbl CMOXKETe MPOYECTb AETA/IbHYI0 MHPOPMALMIO O HEM
M MCTIONb30BaTh ee B CBOeit paboTe. Katanor npeacrasinser co6oi cripaBoOYHbIif
pasjien, Tak YTO YMTATh BCe MOAPAN HeobsA3aTenbHO. Ballero BHMMaHusA KOCTOM-
HbI TAKXKe I71aBbl, HAMMCAHHbIE MPHUITIALIEHHBIMM COAaBTOPaMM, B 0OCOGEHHOCTH
rnaBa 15, “aknoyennue’.

Ha nnewax gpyrux

Xouy cpa3y e COOOLUMTD, YTO 3Ta KHMTra 00si3aHa CBOMM I1OSIB/IEHUEM TeM, Ubs pa-
6ota B mocneaHee gecATMneTHe Oblna NOCBAILEHA pa3sBUTHIO pedpakTopuHra. B upearne
3Ty KHUTY JO/DKEH OblT HAMMCATh KTO-TO U3 HUX, HO BPeMsl M SHEPTU [i/1s1 3TOi paboThl
HAILIUCh Y MEHS.

JIByMss M3 BeAylMX CTOPOHHMKOB pedakTopuHra spnsiorca Yopa KanHuHrem
(Ward Cunningham) u Kent Bek. [lns Hux pedakTOpuHT AaBHO CTan LEHTPajbHOI
4aCTbI0 NpoLecca pa3paboTKM, IPUHATOMN /IS ©KeJHEBHOTO NPUMEHEHU C Lie/IbIO MO-
Nly4eHUA BCeX ero NpeuMylecTB. VIMeHHO coTpyaHuyecTBo ¢ KeHTOM mokasano MHe
BCI0 BO)XHOCTb Pe(aKTOPMHTa U MOBMITIO MEHA Ha HallMCaHMe 3TOM KHUTH.

Panb¢ [Ixoncon (Ralph Johnson) BosrnaBnsier rpynny B YHuBepcutere wrara Vn-
nunoic B Yp6aHa-lllamnaHp, U3BECTHYIO CBOMM BK/IaZloM B OGBEKTHYIO TEXHOOTHIO.
Panbd maBHO AB/NAETCA CTOPOHHMKOM pedakTOPMHIa, KaK U MHOXECTBO €ro CTYAeH-
TOB. ABTOpPOM TepBO# paboThl, NOCBAIIEHHON pedakTopuHry, ctan bunn Onpaiitk co
cBOel JOKTOpCKOIt Auccepraunmeit. [xon bpant u [lon Po6epTc He orpaHuunnucs cno-
BaMM M CO3anu MHCTpyMeHTapuit — Refactoring Browser, — nmpeaHasHadeHHbIi s
BbINIO/THEHUA pepaKTOPUHTA UCXOAHBIX TEKCTOB Ha sA3bike Smalltalk.



BBemenue

bnarogapsocTu

HecMoTps Ha Mcnonb3oBaHMe pe3ynbTaTOB YMOMSHYTBIX Bblll€ MCCENOBaHMIA,
IS HalMCaHUs KHUTM MHe MOHajo6unach 6onbluas nomouib. B nepsyio ouepens,
oHa 6b1n1a okasaHa MHe Kentom Bekom. IlepBble ceMeHa kKHuUry 6b111 nocesHsl B 6ape
B JleTpoitte, rae KeHT pacckasan MHe o cTaTbe, KOTOpYIO OH Hanucan ans Smalltalk
Report [5]. 51 He Tonbko B3AN M3 Hee MHoOrue uaeu Ana rnaebl 1, “IlepBbiit npumep
pedakTopuHra’, HO M MOJ ee BNMUsHMEM Havya/l cobupaTh MaTepuas 1o pedakTOpHUHTry.
KenT moMor MHe koHuenuuei 3anaxa koaa (code smells), a ewe nopaep>xupan MeHs
B TPyAHbIE MUHYTHI M [ie/Ia/l BCE OT HEro 3aBUCALLee, YTOObI 3Ta KHUTa YBU/Ie/A CBET.
IlyMaio, 4TO caM OH cMor 6bl HaNUCaTb 3Ty KHUTY /1y4lle MeHs, HO, KaK A y)Ke TOBOPUII,
BpeMs 151 3TOi pabOThI HALLJIOCH Yy MeHs, M MHE OCTaeTCA TONbKO HafleATbCH, YTO MO
TPY/ He HampaceH.

[Tocne HanMCcaHMsA CBOEN YaCTU KHUTH MHE 3aXOTeNOCh MOAEMTbCA C BAMM 3HAHUA-
MM HEMOCPEACTBEHHO OT CIeLManucToB B 0611acTu peaKTOpUHTa, U A O4eHb 61aroaa-
PEH MHOTMM M3 HUX 32 TO, YTO OHM He MOXKAJIe/I BPEMEHY M HallUCA/N [i/IA KHUTU CBOIKO
yactb MaTepuana. Kent Bek, [>xon Bpant, Yunbam Onpaitk u Jlon PobepTtc Hanucanm
HEKOTOpbIe U3 I71aB (CaMOCTOATEeNbHO UK B coaBTOpcTBE). Kpome Toro, Puy lap3aunu-
™ (Rich Garzaniti) u Pon xxedpdpuc (Ron Jeffries) no6aBunu nonesunle Bpesku.

JIx060i1 aBTOp COrIACUTCA C TEM, YTO ANA TEXHUHYECKUX KHUT, TAKUX KaK 3Ta, OYeHb
nonesHo y4yactue peueHseHToB. Kak o6piuHo, Kaprep lllanknuu (Carter Shanklin) u
ero komanpga u3 Addison-Wesley cobpanu rpynny kBanu$uumupoBaHHbIX peLieH3eHTOB,
B KOTOPYIO BOLLU/IY C/IeAYIOLME CTIELIUATUCTBI.

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

Ixowya Brox (Joshua Bloch) us Sun Microsystems, Java Software
I>xon BpanT 3 VinnuHoitckoro yHuBepcuteta B YpbaHna-Illamnann
Cxott Kopnu (Scott Corley) u3 High Voltage Software, Inc.

Yopn Kauuusrem (Ward Cunningham) 3 Cunningham & Cunningham, Inc.
CredeHn [Ibtokacc (Stephane Ducasse)

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

Panbd xoHcoH (Ralph Johnson) u3s Minnuuoitckoro ynusepcuteTa
Ixowya Kepuescku (Joshua Kerievsky) us Industrial Logic, Inc.

Iyr JInu (Doug Lea) n3 SUNY Oswego

Canpep Tuurnap (Sander Tichelaar)
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Bce oy BHecn 60/1bL1OI BK/IAJ B CTU/Ib M TOUHOCTb KHUTY 1 BHIABU/IU MO KpalHei
Mepe 60/blIYI0 YacThb OMOOK, KOTOpbIe BCETAa eCThb B MK060i1 pykonucyu. Xody ynoms-
HYTb AiBa Haubonee BaXKHBIX MPE/IOKEHN, MOBIUABIUMX Ha BUA KHUTU. Yopa u Pon
3aCTaBU/IM MEHS M3MEHUTb CTU/b M3/I0KeHus raBbl 1, “TlepBblit npuMep pedakTo-
punra’, a [lxxowrya KepueBcku (Joshua Kerievsky) BHec npennoxenue aaTb B katanore
Habpocku Kopa.

Kpome oduumanbHbIX pelieH3eHTOB, KHUTY YMTaIM M KOMMEHTMPOBAIM Apyrue
TIOAM, CAieNaBLIMe HEMAIO LieHHbIX 3aMedaHuit. B ux uucne Jleitd benner (Leif Bennett),
Maiikn ®esepc (Michael Feathers), Maitkn ®unnu (Michael Finney), Heitn lanaphbe
(Neil Galarneau), Xuuiem lasynu (Hisham Ghazouli), Touu loyng (Tony Gould), Ixou
Aitsnep (John Isner), Bpaiten Mapuk (Brian Marick), Pansd Peitccunr (Ralf Reissing),
Ixon Cont (John Salt), Mapx CBoncon (Mark Swanson), [leitB Tomac (Dave Thomas)
n Jlon Yannc (Don Wells). EcTb 1 apyrie, KOTOPBIX A 34eCb He YIIOMAHY/T; IPMHOLLY UM
CBOM M3BMHEHMS U 6/1aroapHOCTH.

OcobeHHO 3a6aBHBIMM peLeH3eHTaMM OKa3a/MChb Y/I€Hbl MeYa/bHO M3BECTHOM
rpynnbl YuTaTeNnen n3 YHuBepcuTera wrata Minnunoiic B Yp6ana-Illamnanb. [Tockonb-
Ky 3Ta KHMIa B 3Ha4MTE/IbHOM Mepe OTpaxkaeT uX paboTy, s ocobeHHO GnaropapeH
MM 32 UX TPYA, NepeAaHHblil MHe B ayanodopmarte. UneHaMu 3TOM TPYNIbl ABIAKOT-
ca Openpuko “©Open” banarep (Fredrico “Fred” Balaguer), [Ixcon BpanT, 1 Yait (Ian
Chai), bpaiten @yt (Brian Foote), Anexauapa lappuno (Alejandra Garrido), XXuitanr
“Ixon” XaH (Zhijiang “John” Han), ITutep Xaty (Peter Hatch), Pansd Ixoxcon (Ralph
Johnson), CoHrait “Paitmonp” Jly (Songyu “Raymond” Lu), lparoc-AHTOH MaHonecky
(Dragos-Anton Manolescu), Xupoku Hakamypa (Hiroaki Nakamura), [Ixxeitmc Osep-
tepd (James Overturf), lon Po6eptc, Unko llnpau (Chieko Shirai), Jlec Taitpen (Les
Tyrell) u Ixo Mopep (Joe Yoder).

JTio6as xopoluas uaes TpebyeT MpOBEPKM B CEpbe3HOI MPOMBILIIEHHON CUCTEME.
A1 Bupen, kakoit a¢ ekt okaspiBan pedakropuHr Ha cucremy Chrysler Comprehensive
Compensation (C3). Xo4y mo6narogaputh Bcex 4I€HOB 3TOM KOMaHAbl: DHH AHfep-
coH (Ann Anderson), Ona Anpepu (Ed Anderi), Panbda Butru (Ralph Beattie), Ken-
ta beka, JIsBupa bBpaitanra (David Bryant), bo6a Koy (Bob Coe), Mapu [I’Apmen
(Marie DeArment), Mapraper ®ponyak (Margaret Fronczak), Puua lap3auuts, [eH-
Huca [opa (Dennis Gore), Bpaitena Xakepa (Brian Hacker), Yeta Xenapukcona (Chet
Hendrickson), Pona [Ixedpdpuca (Ron Jeffries), dyra xonnu (Doug Joppie), [13Bu-
ma Knma (David Kim), [Tona KoBanbcku (Paul Kowalsky), [1e66u Mionnep (Debbie
Mueller), Toma Mypacku (Tom Murasky), Puuapaa Harrepa (Richard Nutter), Axpuana
[TanTtu (Adrian Pantea), Marta CaitmkeHa (Matt Saigeon), [Jona Tomaca (Don Thomas)
u Jlona Yannca (Don Wells). Pabota ¢ Humu yTBepauna Moe noHUMaHue MPUHLMIIOB
1 npeuMyllecTB pepakropunra. HabmogeHus 3a ux paboToit mokasanu MHe, 4ero mo-
3BONAET JOOUTHCA pedpaKTOPUHT, PUMEHsIEMBIN B 60/IbLIOM MPOEKTe Ha MPOTSHKEHUN
pAna NeT.



v BBenenue

Mmue taxxe nomoranu Jx. Kaprep Ilanknuu (J. Carter Shanklin) u3 Addison-
Wesley u ero komanpa: Kpbics be6uk (Krysia Bebick), Cbrosen Kecron (Susan Cestone),
Yak Jlatton (Chuck Dutton), Kpuctun Ipukcon (Kristin Erickson), [Ixon ®ynnep
(John Fuller), Kpucrodep T'yauxoBckn (Christopher Guzikowski), Cumon IlaitmeHT
(Simone Payment) u XeneBbes PaeBcknu (Genevieve Rajewski). PaboTarb ¢ xopowum
u3aaTeneM — OfHO yaoBonbcTBMe! OHM OKa3anu MHe 60/bLIYI0 NOAAEPXKKY M NTOMOLLb.

ToBOps 0 moppmepXxKe, X04y 3aMETUTb, YTO 6O/bllle BCEro HEMPUATHOCTEM KHMIA
MPUHOCUT TeM, KTO HaXOAUTCS PANIOM C ee aBTopoM. S nmero B Bupy Moro xxeHy CuHAM.
Cniacn60 3a 11060Bb KO MHe, TPOAB/IABIIYIOCA a)Ke TOT/A, KOTAa s MPATA/CA B CBOEM
kabunerte. Ho nake TamM Ha IpOTsAXKEHUM BCEro BpeMeHy paboThl HaJi KHUTOM A TIOMHUII
o TeGe!

Mapmun Paynep

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



I'maBa 1

IlepBbiNt npumep
pedakTopuHra

C yero >xe HayaTb onncaHue pedakTopuHra? TpaAMLIMOHHO U3/I0>KEHE HOBOM KOH-
LIeNLMM HAYMHAETCA C paccKa3a 06 MCTOPUYECKUX KOPHSAX, NTOACHEHUA 6a30BbIX NPHUH-
uunos u 1.n. Ho koraa Ha odyepeaHoit kOH$pepeHLMM A CBbILY TAKOE BCTYN/IEHUE, TO
cpasy 3acbinaw. Moit Mo3r HauMHaeT paboTaTbh B POHOBOM peXXMME C HU3KMM MpPUO-
pUTETOM, NEPUOAMYECKM OMpALUMBaAsA OKPY)KAIOI[YI0 0OCTAHOBKY — He Haya/luch /i
NPUBOAUTBCSA KOHKPETHbIE MpUMepHL. Ty T s POCHINaCh, NOCKONbKY NPUMEpPDI IOMO-
ralT MOHATb Npoucxopasuiee. [[pMHLMIBI MO3BO/AT /IErKO fienaTb 06001eHns, HO,
OMUpasch Ha HUX, OYEHb TAXKENO MOHATD, KaK MPUMEHATb MX HAa MPAKTUKe. A puMep
BCE NMPOACHAET.

[ToaTomy HayMHaI0 CBOI KHUTY ¢ MpuMepa pedakTopuHra. [Toka s 6yay o HeM pac-
CKa3bIBaTb, Bbl y3HAaeTe, KaK AeCTBYeT pedakTOPMHI, M MONy4YMUTe NMPEACTABIEHNE O
ero BbinonHenun. [locne atoro s cMory faTh 06bIYHOE CHOTBOPHOE BBEAEHUE, 3HAKO-
Msilliee C UICTOpUEN U OCHOBHBIMM MAEAMM M MPUHLMIIAMY,

OpnHako ¢ ynoMAaHyTbIM NIPUMEPOM Y MeHs BO3HMK/IM cepbe3Hble npobnemsl. Ecn
B3ATb B Ka4ecTBe NpuMepa 60/bLIYI0 MPOrpaMMy, YUTATENIO OyAieT TPYAHO BHUKHYTb B
xop pedakropuHra. (S nbiTancsa NOCTYNUTh TaKMM 06Pa3OM M BbIACHUIL, YTO He C/IULL-
KOM C/IOXKHbI/ TPUMEP 3aHAN 60/ee COTHM CTPaHUL] TEKCTa.) EC/in »ke 0cTaHOBUTBbCA Ha
He6ONbIIOI MpOrpaMMe, NPOCTON 1A MOHUMAHUA, TO CKO/Mb-HUOYAb MOTHO MOKa3aTh
MpenMyLiecTBa pepakTOPUHTa He ONYYUTCH.

Tak A cTonkHyncs ¢ K1accuyeckon npo6neMont Bcex, KTO MbITaeTCA ONMUCHIBATD TeX-
HOJIOTMY, TO/E3HbIe UIA MPOrpaMM M3 peanbHOI >ku3HU. YecTHO roBops, pedakro-
PMHT, KOTOPbINA A MOKaXKy, He CTOUT 3aTPayeHHbIX Ha HETO YCU/IMI — TaKad MaJ/leHbKas
nporpamma 6yfeT UCIIONb3OBaHa B KadecTBe npuMepa. Ho ecnu npuBeaeHHbIN KOA AB-
NAETCA 4acThbI0 KyAa 6onblieil CUCTEMDI, TO pedaKTOPUHT Cpa3dy OKa3bIBaeTCs OYEHD
BaXKHbIM. Tak YTO npyu u3yyeHnn npumepa rnpejcTaBbTe ero cebe B KOHTEKCTE ropasfo
6onblueit CUCTEMBL.



FnaBa 1 IlepBbiit npumep pedakTOopuHTra

HaganpHas ToOuKa

[Tporpamma npumepa odeHb mpocta. OHa pacCYMTHIBAET U BBIBOAUT OTYET O MO-
KyIKax K/IMeHTa B BUfieonpokate. [IporpaMMa monyyaeTr uHdopManuio o ToM, Kakue
¢dunbMbl 6pan KIMEHT M Ha KaKoW cpok. [Tocnie 3Toro oHa pacCYMTHIBAE€T CTOMMOCTb
MPOKATa UCXOASA U3 IIMTENBHOCTH U TUMa ¢unbMa. OUIbMBI MOTYT ObITH TPeX TUTIOB:
o6bI4HBIe, leTCKUe U HOBUHKM. KpoMe pacdeTa cTOMMOCTH, HAYUCAKTCA 6OHYCHI, 3a-
BUCSL{ME OT TOTO, ABNAETCA M GMIbM HOBUHKOM.

Pa3imuHble 371EMEHTBI CUCTEMBI NPEACTaB/IeHbl PAIOM K/IaCCOB, IOKa3aHHBIX Ha M-
arpamme (puc. 1.1).

Movie 1 Rental Customer

priceCode: int daysRented: int ]
*

statement()

Puc. 1.1. Jluazpamma knaccos npozpammot. Ilokasanvt monvko eaxcHetiuiue céoi-
cmea knaccos. Micnonv3osan yHuduyuposannoiti aA3vik mooenuposanus UML [8]

51 nooyepenHo NpuBERY KOA KaXKAOrO U3 3TUX K/1ACCOB.

Movie

Knacc Movie copepxut unpopmaumio o dpunbme.

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 copepxuT faHHble 0 npokaTe puabMa.

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 npencrabnser knueHTa npokara. Kak u npoune knacchl, oH co-
AEPXUT JaHHbIE ¥ METO/IbI JOCTYTIA.

class Customer ({
private String _name;
private Vector _rentals = new Vector();

public Customer (String name)
_hame = name;

}i

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

}

public String getName() {
return _name;

}
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Knacc Customer umeer metop, cosparownit oryet. Ha puc. 1.2 mokas3aHsl B3auMo-
AeitcTBUA 3TOro MeTofia ¢ Apyrumu. Kop Tena MeTofa npyuBefieH HuKe.

aCustomer aRental aMovie

statement
1 | |

* [for all rentals]

P | |

etMovie
g -J I

getPriceCode | -

getDaysRented |
J ] |
| |

Puc. 1.2. Bzaumooeticmeus memooa statement

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

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

double thisAmount = 0;

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

// OnpepesieHVe CyMMBl OJIST KaXOOM CTPOKM
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;

}

// HauuciieHme OGOHYCHEIX OUYKOB
frequentRenterPoints ++;

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

// BelBOO pe3yJbTAaTOB WIS KAaXOOTO MNpoKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";
totalAmount += thisAmount;
}

// IlobaBiyieHMe KOJIOHTUTYJIA

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

result += "Bwl 3apaboramu "+String.valueOf (frequentRenterPoints)+
" OOHYCHBIX OYKOB";

return result;

KomMMeHTapum K nmporpamme

KakoBo Baue BneyarieHue or 3Toit nporpaMmbl? S 6bl onmucan ee Kak He OY€Hb
XOpOLIO CMPOEKTUPOBAHHYIO M, ONPENeNIEHHO, He 06'beKTHO-OpUEHTUPOBaHHYIO. [Ins
NpOCTOi MPOrpaMMbl, MOJOOHON paccMaTPUBAEMOI, 3TO MOXET He MMeTb 0cOo6Oro
3HavyeHus. Huyero crpaumnoro, ecnu npocmas nporpamma HabpocaHa Ha CKOpPYIO pPyKY.
Ho ecnu ato npeacraBuTenbHblit pparMeHT 60ee CII0XKHONM NPOrpaMMBl, TO Y HaC Aei-
CTBUTE/IBHO l'lp06)'leMbl. CnuuwkoM OIMHHBINA MeTOof Statement knacca Customer
BBINIO/IHAET CIMIIKOM MHOTO e/ICTBMIA. MHOTO€ U3 TOTO, YTO OH /Ie/IaeT, Ha CAMOM fiefie
JO/KHBI BHITIOTHATD METOJIbI APYTUX K/TaCCOB.

Opnnako mporpamMMma pa6oTtaeT M B TakoM Bufe. MoXeT ObITb, 3TO MPOCTO ICTET-
CTBOBaHMe, BbI3BAHHOE He CTMUIKOM KPacuBbIM KofiloM? B npuHuMIE, 3TO Tak — A0 no-
NbITKM BHECTH B KOJ, U3MeHeHuA. KoMnunaTopy Bce paBHO, KpacuB KO MU YPOJIUB.
Ho nporiecce BHeceHns B Hero M3MeHeHMI OCYLLECTB/IAETCSA IIOAbMMU, KOTOPBIM KpPaco-
Ta Kofia He 6e3pa3MyHa. BHOCUTD M3MEHEHUs B N/IOXO CIPOEKTUPOBAHHYIO CUCTEMY
TPYAHO, IOTOMY YTO HE/ErKO MOHATD, Ifie HY>XHbI u3MeHeHuA. Ecnu TpyaHo noHsATs,
4YTO C/IeAYeT U3MEHATD, TO Be/IMKA BEPOATHOCTD OLUMOKM.
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B Halem cnyyae ecTb M3MeHEHMA, KOTOpble TpebyIOT Monb3oBaTeny. Bo-nepsbix,
MM HY>XEH COOTBETCTBYIOLMIT MOfe BbiBoA oTyeTa B HTML, rotToBbiit ans ny6nukauun
B BeOe. [laBaiiTe MOCMOTPMM, Ha YTO IOB/INAET TaKoe U3MeHeHMe. VI3 Kofa BUIHO, 4TO
MOBTOPHO MCIONb30BaTh MMeKLIMICA MeTol statement ana cospauua HTML-ot-
yeTa HeBO3MOXKHO. OcCTaeTca TO/MbKO MepenucaTb METOfl 3aHOBO, NP 3TOM BO MHO-
rom ay6nupys nosegeHue cTaporo Metoa. I Haulero He6OMbLUIOrO MPUMEpa 3TO He
C/IMLIKOM HaK/IaflHO — AOCTAaTOYHO MPOCTO CKOMMpPOBATh MeTo Statement u BHeEC-
TV B HETO HEOOXOAMMblE U3MEHEHUA.

A 4TO ecnu u3MeHATCA npaBuna omnatbl? [Ipuaercsa BHOCUTb USMEHEHMA KaK B Me-
TOA statement, Tak 1 B MeToA htmlStatement, npuyeM 3T U3MEHEHUSA AO/DKHBI
6bITb cornacoBaHbl. [Ipo6neMa KonMpoBaHMA U BCTaBKM BO3HUKAET I103)Ke, KOT/la MMe-
IOLMIACA KOf HY>XHO MoauduumpoBaTb. Ecnmu ofHakabl HaMMCaHHYIO NMpOrpaMmy B
OyayLueM He IPUAETCA UBMEHATD, TO B Helf MOXXHO 060MTUCh KOMMPOBAHNEM M BCTaB-
koi. Ho ecnu nporpaMma nuiueTcs HafioNro 1 B Hee BO BpeMs €€ XXM3HEHHOro UMK/Ia
M/IaHUpYeTCA BHeCEHMe U3MEHEHM, MPUMEHEHMEe KOMMPOBAHUA M BCTABKM ABJIAETCA
YTrpo30ii /1 NpOeKTa.

STO NpUBOAUT MEHA KO BTOpPOMY M3MeHeHMIo. [Tonb3oBaTenu XOTAT BHECTU M3-
MeHeHMA B Knaccupukaumio GUIbMOB, HO ellie He pelIMINCh Ha 3TO OKOHYATENbHO.
B nnaHax HeCKO/NbKO M3MEHEHMIT, KOTOpble 3aTPOHYT KaK I/IaTy 3a POKaT, TaK U Mops-
[OK HauMcleHus 6OHYCOB aKTUBHBIM KMeHTaM. Kak OnbITHBIN pa3pabOTYMK BbI 3Ha-
eTe, YTO Kakas 6Obl cxeMa Hu 6blna BbIOpaHa ceifyac, 3a MONITofla €€ rapaHTUPOBAHHO
MIOMEHSIIOT.

VsMeHeHMs, BbI3BaHHbIE HOBBIMY NpaBU/IaMy Knaccudukauuu GuabMOB U OINIAThI
npokara, TpeGyeTcs BHeCTH B MeTof statement. Ho mpu Bbijaue otyera B popMa-
te HTML TpebyeTcs rapaHTMPOBATh MOJHYIO COINIACOBAHHOCTb M3MEHEHMIt B 060MX
MeTtofiax. KpoMe Toro, npu yBenuyeHum C10XXHOCTM NIPaBUJI BCe TPYJHEE ONMPENENUTD,
KyJa cliefyeT BHOCUTb M3MeHEHMs, U BCe TPyHee BHOCUTD UX 6e3 olm6ok.

Co6nasHUTENbHO OTPaHMYMTBCA MUHMMA/bHBIMM M3MEHEHUAMM, BEMlb, B KOHLE
KOHLOB, TporpaMma BIO/IHe paboTocnocobHa. Kak mo6aT roBoputh uHxeHepsl, “He
YMHUTE TO, YTO He nooMaHo’. [IporpaMMa Mo>xeT HOpMa/bHO paboTaTh, HO P 3TOM
NPUYMHATD HEMPUATHOCTH, OCTIOKHSAIOLLIME )KM3HD, KOT/Ia HY)KHO BHECTM B Hee HeoO-
XO[MMBIE MO/Ib30BaTENAM U3MeHeHUs. BOT TyT B urpy u BcTynaet pedakTOpUHT.

\/_ Kozda 8viscHsemcs, yumo 8 npozpammy Heobxo0umo 006asums Ho8y10 PyHKuUuo-
‘@‘ HALHOCMb, HO NPU IMOM KOO NPOZPAMMbL He CMPYKMypuposax cnocobom,
Y006HbIM Onst 006a671eHUA IMOLE PYHKUUOHANLHOCMU, CHAYANA BbINOTIHUME De-
Paxmopunz, ynpouarouuti 8HeceHue usmMeHeHutl, U MONbLKO NOC/IE 3M020 NPu-
cmynaiime K Camum U3SMEHEHUAM.




IekoMnosuuusa u nepepacnpeneneHue MeToaa STATEMENT

IlepBbiit miar

HaumHas peaKTOpVHT, NEPBBIM [1€/IOM 5 BCErAia CO3/al0 HaJeXHbIit HabOp TeCTOB
A1 TO# YacTH KOfa, ¢ KoTopoit 6yny paboTtath. TecTbl OUeHb BaXKHBI, TOCKO/IBKY JjaXke
NpU CTPYKTYPUPOBAHHOM pedaKTOPMHTe, KOTOPbI/ YMEHbLIIaeT BO3MOXHOCTDb BHeCe-
HUA OWMOOK, A OCTAICh Y€/IOBEKOM, a Ye/IOBEKY CBOMCTBEHHO ownbatbes. [ToaTomy
MHe HY)XHbI Hale>KHbI€ TeCThI.

[Tockonbky MeToa statement Bo3BpallaeT CTPOKY, A CO3[jal0 HECKONbKO K/IMEH-
TOB, JJal0 MM HAaIIPOKAT HECKO/IbKO TUMNOB (Gp1IbMOB 1 reHepUpYI0 CTPOKHM 0T4eTOB. [Toc-
Jie 3TOro A CPABHMBAIO MO/yYaeMble CTPOKM C KOHTPONbHBIMU, KOTOPbIE MPOBEPEHBI
MHOI BPY4HYI0. 5l OpraHn3yo TeCThbl TAKMM 06pa3oM, Y4TOOBI MX MOXKHO ObI/IO BBIMO/-
HUTb OIHO KOMaH/I0 M3 KOMaHAHOM CTPOKH. IIpu 3TOM BBINO/THEHE TECTOB 3aHMMa-
eT MaJIo BpEMEHM, YTO BAXKHO, TaK KaK 5 3aMyCKAI0 UX, KaK Bbl YBUAMTE, OYEHb HaCTO.

BaxxHOI 4acTbio TECTOB ABNAETCA CMoco6 BbIBOAa pe3ynbratoB. OHM BBIBOAAT
mu60 “OK”, 4To 03HayaeT coBNajieHne C KOHTPONbHBIMU CTPOKAMU BCEX BHIYMCISAEMBIX
CTPOK, TM60 CMUCOK OIMOOK, T.€. CTPOK, OTIMYAKLIMXCA OT KOHTPONIbHBIX. TakuM 06-
Pa3oM, TECTbl CaMy MPOBEPSIOT CBOM Pe3YNbTaTbl. ITO, ONATb XK€, O4eHb BaXHO, 1O-
TOMY YTO MHaye HY)XHO TPAaTUTb MHOTO BPEMEHM HA TO, YTOOBI BPYYHYI0 CPaBHUBATD
Tnony4aeMble pe3ynbTaThl C 3aNMCAaHHBIMY Ha GyMmare.

BhinonHss pepakTOpUHT, Mbl AO/DKHbBI ONMpPaTbcA Ha TecThl. Ecu B mporpamme 6y-
AeT fonylieHa ownbka, TeCThl TYT Xe 06 3ToM coobuar. [Ina pedakTopunra kpaite
Ba)XHO MMETb XOpOlLNe, HaleXKHble TeCThl. 3aTpayeHHOE Ha CO3/laHMe TECTOB BpeMs
OKYMaeTcs CTOpMLEN, MOCKONbKY TeCTbl 00eCreynBaloT Bac rapaHTHeR OTCYTCTBUA
own6oK A1 NPOJOIKEHUS MOAMPUKALMM NPOrpaMMBbl. ITO HACTONBKO BaXKHAA 4acTb
pedakTopuHra, uTO A NOAPO6HEe pacckaxy o Heit B rnaBe 4, “Co3faHue TeCTOB”

|
:@: Ileped mem xax npucmynamo K pedpakmopunzy, ybeoumecns, 4mo y 8ac ecmo

KOMNnnekm HA0eHHbIX CaMonposepAuuUxcsa mecmos.

Hekomnosuuus u nepepacnpeneneHue Meroga statement

OueBupgHO, YTO MOEN NepBOif LieNbl0 ABNAETCA CAMLIKOM MANMHHBIA MeTOA
statement. Koraa s BMXXy Takue IIMHHbIE METO/bI, A TPUKUABIBAIO, KaK Pa3/IOXMUTh
MX Ha MeHblMe 4acTu. )XM3Hb NMpPOrpaMMMUCTA CYLIECTBEHHO YMPOL[AETCA NMpU He-
6onblumnx ¢pparmentax kopa. Takumu parmMeHTaMy npoue ynpasnsTh; epeMeLlaTh
MX TaKXe Mpolile, YeM 6onblLIne KYCKH.



[naBal Tlepsnliit npuMep pedaKTOpUHTa

[lepBblit 9Tan pedakTOpUHTa B 3TOM I1aBe NOKA3bIBAET, Kak A pa3buBaio IIMHHDIN
METOJ| Ha YacCTH M MepeMeLalo 3TH YacTu B 6o/lee NOAXOAALIME /il HUX K/acchl. Mos
Lie/1b 3aKNII0YAETCSA B TOM, YTOObI 06/1erYMTh HamMcaHMe METONA BbIBOJIa OTYeTa B Gop-
mate HTML 6e3 py6nupoBanus kopa (May ¢ MUHUMA/IbHBIM y6IMpoBaHueM).

Moit nepBblif 1IAT COCTOMUT B IOTMYECKOM IPYNNMPOBKE KOAA U UCTIONIb30BAaHUM pe-
¢akropunra “V3sneyerne Metopa” (c. 132). OyeBMAHBIM KaHANIATOM [J/IA 3TOTO AB/ISA-
eTCs MHCTPYKIMsi SWitch, KoTopas Tak ¥ POCUTCA B OTAENDbHDINA METON,.

I1pu BbIENEHUM METOAA, KAaK M IIPU 1I060M MHOM peaKkTOpHUHTe, MHe Heo6XoanMo
3HATb, YTO MOXET MONTU He TaK. EC/IM BBINOMTHUTD BbIiE/IEHME N/IOXO, MOXXHO BHECTH
own6ky B nporpammy. [ToaTomy nepes TeM, Kak IPUCTYIUTD K pePaKTOPUHTY, CTIEAyeT
paso6paThbcs, Kak 6€30MacHO ero BHIMOMHUTB. S yke He pa3 MPOBOAM Takoit pedakTo-
PMHT M 3anMcan B KaTajnor 6e30MacHyIo NOC/eJ0BaTeIbHOCTD LIAroB.

CHaya/ia HY>KHO TIPOBEPUTD, HET /M B JAHHOM (parMeHTe nepeMEHHbIX, TOKa/IbHbIX
B 06/1aCTM BUAMMOCTYM [IaHHOTO METOJIa, T.€. /IOKA/JIbHbIX MepeMEHHBIX UM MapaMeTpOB.
B paccmarpuBaemMoM ¢parMeHTe Koia TaKMX NepeMeHHBIX iBe: each u thisAmount.
[TepemeHHast each 3TuM PpparMeHTOM KoJja He MU3MEHAETCA, B OTIMYME OT thisAmount.
Bce HensMeHsieMble TepeMeHHbIe MOXKHO MNepeaBaTh Kak MapaMeTpbl. Urto kacaercs
mMopnduLUMpPYyeMbIX MepeMeHHBIX, TO TYT CUTYyaLus cnokHee. Ecn Takas nepemenHas
€IMHCTBEHHAsA, METOJ] MOXKET ee BepHYTb. BpeMeHHas nepeMeHHas MHMLMATIU3UPYETCA
Hy/IEM Ha KaXK[0i MTepaLyMy LIMK/Ia M He MEHAETCs, MI0Ka He MonajaeT B MHCTPYKLMIO
switch. [ToaToMy 3HayeHMe ITOI1 TePEMEHHON METOJ MOXET NPOCTO BEPHYTb.

Ilanee mokasaH Kof 0 ¥ oc/ie BbINonHeHusA pedakropunra. CHayana nokasaH nep-
BOHA4Ya/IbHbIi KOJI, @ 3aT€M MOMYYMBIUMIACA B pe3ynbrare. Ko, BoIHECEHHBI MHOI U3
OpUTMHA/A, ¥ U3MEHEHUA B HOBOM KOJie, KOTOpPbie He KaXKyTCs MHE CAMOOYEBUHBIMMY,
BbIJie/IEHbl MOMYXMPHbIM 1Ipu¢TOM. Takoro cornaieHus o BbIBOJie KOIa 10 M NOCIE
pedakTopunra s 6yny NpuaAep>KMBaTbCA U fafiee B 3TON I7IaBe.

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

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

// OnpeneneHue CyMMb IJIsi KaxIol 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;
}

// HauucneHue OOHYCHEIX OYKOB
frequentRenterPoints ++;

// BOHYC 3a IOBYXOHEBHBI! NPOKAT HOBUHKM
if ((each.getMovie().getPriceCode()==Movie .NEW RELEASE) &&
each.getDaysRented() > 1)
frequentRenterPoints ++;

// BHIBOO DPe3yJbTATOB NJI KAXOOIO NpokKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";
totalAmount += thisAmount;
}

// LNoBaBjieHUEe KOJIOHTUTYJIA

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

result += "Bel 3apatoram "+String.valueOf (frequentRenterPoints)+
" BGOHYCHBIX OUKOB";

return result;

========== [JocJle pedaKTOpUHIa ==== SEmss=sssssss===ss===

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

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

// HauucjieHre BGOHYCHBIX OUKOB
frequentRenterPoints ++;

// BOHYC 3a OBYXIHEBHbI NPOKAT HOBUHKM
if ((each.getMovie().getPriceCode() == Movie.NEW_RELEASE) &&
each.getDaysRented() > 1) frequentRenterPoints ++;

// BEIBOIL pe3ylbTaTOB OJIA KaXIOT'O NpokaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";
totalAmount += thisAmount;
}

// DoBaBjieHMe KOJOHTUTYJa

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

result += "Bwel 3apaboranu "+String.valueOf (frequentRenterPoints)+
" BOHYCHBIX OUYKOB";

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;
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[Ipeo6pa3oBaHHbIN KOA A CKOMIM/IMPOBAN M MPOTECTUPOBA/N. YBbI, TECT 3aBep-
UIM/ICA HEYIAaYHO: HECKOTIbKO TECTOB JJa/I HeBepHbIN pe3ynbTar. [locne Hegonroro pas-
MBILL/IEHUSA A TIOHAJ, YTO 3a7a/l TUIl BO3BpalLlaeMoro sHayeHusa 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 rnynbie omnbku — He PeAKOCTb, M MX 3a4aCTYI0 AOBO/NBHO CIOXHO OTCIIe-
auTb. B aTOM cnydae Java Monya npeobpasyer double B int 6e3 mpegynpexaeHui
¢ nomouyblo npocroro okpyrnenus [10]. K cyactbio, Mogndukanms 6bina HesHayum-
TeNbHOM, a HAOOP TECTOB XOPOLIMM, TaK YTO olMbKa ObI1a 1erko BoisABIEHA. B aTOM U
COCTOMT CYUJHOCTb pedakTopuHra. Bce nsMeHeHuss — He6onblume, MO3TOMY OLIMOKM
NIerko BbIABNAIOTCA. Jlake TAKOMY HeaKKypaTHOMY NMPOrpaMMMUCTY, KaK s, He IPHUXO-
JUTCA TPaTUTb Ha OT/IAJIKY MHOTO BPEMEHM.

:\@’: Pepaxmopunz nodpasymesaem usmeHerue npozpammol HeOOIbUWUMU NOPUUS-

Mu, 4mo obnez4aem o6HapyHeHue OUUOOK.

Paboras Ha sA3bIke nporpaMMupoBaHuA Iava, HeOGXOIIMMO AaHa/IU3npoBaTb KOA U
pelaTb, 4YTO A€aTb C IOKal1bHbIMM IT€PEMEHHBIMMU. Takoit aHanu3 obneryaeTcs npu



v naBal TIlepBbiit npumep pedaKTOpUHTa

NpMMeHEeH!N CIeLMaTbHOTO MHCTpYMeHTapuA. VIHcTpyMeHTapuit ansa Smalltalk Ha-
3biBaeTcs “Refactoring Browser”. B HeM OCTaTO4YHO BBIAENUTD KOJ, BbIOPAaTh B MEHIO
nyHKT Extract Method 1 BBecTu uMs MeTopa. Bce octanbHoe 6yneT caenano 6es Bawero
y4acTus. ITOT MHCTPYMEHTapMil JOCTATOYHO YMEH, YTOObI He AeNaTh ITyINbIX OLIMGOK
Hanofo61e MokasaHHoit Bbile. JKay He aoxych ero Bepcuu and Java!

Tenepb, Koraa UCXOAHBIN METOA pa3fie/ieH Ha YacTH, MOXKHO paboTaTb C HUMM MO OT-
HenbHOCTU. MHe He HPaBATCA HEKOTOpble MMEHa MEPEeMEHHBIX B amountFor, u ceifyac
camMoe BpeMs UX U3MEHUTbD.

BoT ucxonHbiit kop;

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;

A BOT U3MEHEHHDIN:

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 nepeumMeHoBaHMe, 1 KOMIIMAMPYIO U TECTUPYIO KOA, 4TOObI yOeanThbcs,
4TO NPY 3TOM 5 HUYEro He UCTIOPTUIL

Hackonbko Hy>HO 6b1710 3TO nepeuMeHoBaHne? KoHeYHO, OHO HY>KHO — XOpOLIMIA
KOJ| caM 1o ce6e MOACHAET, YTO OH [Ie/1aeT, ¥ NMpaBU/IbHbIE MMEHA MepeMeHHbIX Urpa-
10T B 3TOM 6onbuuyio ponb. He 6oiiTech MEHATb MMeHa, eCM ITO NpPUBEAET K bonee
NOHATHOMY Kofly. C noMoLbio MPOrpaMMHbIX CPEAICTB MIOMCKA M 3aMeHbI 3TO OOBIYHO
HeC/I0XHas onepauys. BosMoxxHble olIMO6KM NOMOTYT OOHAPYXXUTb CTPOrMif KOHTPOIb
TUIIOB M TECTUPOBAaHMeE.

>N Hanucamo x0d, nonamnbiii Komnunsgmopy, cmoxem no6oii oypax. Ho nuwp e-

@ MHO2zUE CMO2Ym HANUCAmMb K00, HOHAMHbBIL I00SIM.

CaMo0KyMeHTMPOBaHME KOJ]a O4eHb BaXKHO. 51 4acTO BbINMONHAI pedakTOPUHT BO
BpeMs MPOCTOTO YTeHUA HEKOTOPOro koaa. TakuM o6pa3oM, cBoe MOHMMaHMe paboTh
Nporpammbl s TYT Xe OTPaXkalo B KOJie, YTOOBI 03XKe He 3a6bIThb TO, YTO A MOHA.

Hepenoc MeToaa pacyeTa CyMMbI OI/IAThI

B3rnaHyB Ha amountFox, MOXHO YBUIETb, YTO B 3ITOM METOJe MCNIO/Nb3yeTCS UH-
dbopMalnns U3 Knacca, NpefcTaBIAILEro NPOKaT, HO He MHGOPMaLMs U3 K/Tacca, Ipej-
CTaB/IAOLIETO K/IMEHT.

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

}

STO MPUBOAMT K MBIC/IM O TOM, YTO METOJ, PACMO/NIOXKEH B HEMPAaBUIbHOM 0ObeKTe.
B 6onbluMHCTBE Clly4aeB METOJ IOMKEH HAXOAMTbCA B K/acce, JaHHblE KOTOPOro OH
MICTIONIb3YET, IO3TOMY AAHHBIN METO/ HYXKHO IePEMECTUTb B K/acC, NPeACTaB/IAIOLIMA
npokart. 11 aToro s ucnonbayio pedakropunr “Tlepenoc metopa” (c. 162). ITpu atom
BeCb KOJi CHaya/la KOMMPYeTCs B K/IACC MPOKATa ¥ COOTBETCTBYIOLIMM 06pa3oM u3Me-
HSETCS 151 KOPPEKTHOI paboTbl Ha HOBOM MeECTe, a 3aTeM KOMIMIUPYETCH.

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 uaMeHeHuMe it paboThl B HOBOM MECTOMONOXEH MM O3HaYaeT yyane-
HMe napaMeTtpa. KpoMe Toro, g nepeuMeHoBasn 3TOT METOA,

Tenepb s Mory ero npotecTupoBatb. [lns atoro a moguduumpyo Merop Customer.
amountFor TakuM 06pa3oM, YTOGbI BBIMOMHANOCD [ie/lerMpOBaHe HOBOMY METOAY.

class Customer...
private double amountFor (Rental aRental) {
return aRental.getCharge():
}
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Tenepb A MOTYy BbIITO/THUTb KOMINIALUIO U TECTUPOBAHME, 4TOOBI )’6C,IIMTI>CH, 4TO
BC€ B ITOpAJKE.

Cnepyowmuit ar COCTOMT B IIOMCKe BCeX 06pallieHMit K CTAapoOMy METOAY M MX 3aMe-
He 0OpallleHMAMU K HOBOMY METORY.

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

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

thisAmount = amountFor (each);

// HauucjieHne OOHYCHEIX OYKOB

frequentRenterPoints ++;

// BOHYC 3a IOBYXIOHEBHBIA MPOKAT HOBUHKU

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

// BEIBOO pPe3yJIbTATOB mJIA KaXOOI'O MpoKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";
totalAmount += thisAmount;
}

// DoBaBjseHue KOJIOHTUTYJIa
result += "Cymma 3apojpkeHHocTu: " +
String.valueOf (totalAmount) + "\n";
result += "Bwel Bapaboramu "+String.
valueOf (frequentRenterPoints) +
" GOHYCHEIX OUKOB";
return result;

}

B Hauem C/1y4ae 3TOT LIar BBIMOTHUTb O4Y€Hb MPOCTO, TIOTOMY YTO MbI TOJIBKO YTO
CO3a/I1 METOA U OH BbI3BIBACTCA TO/IbKO B OMHOM MeCTe. OJ.IHaKO B 06111€M ciydae cne-
AYET BBINMOTHUTD MOUCK BO BCEX K/IACCAX, KOTOpbI€ MOTYT MCMO/1b30BaTh 3TOT METOA.

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

thisAmount = each.getCharge():;

// HaumcneHue OOHYCHEIX OUKOB

frequentRenterPoints ++;

// BOHYC 3@ IOBYXIOHEBHBEII MPOKAT HOBUHKU

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

// BelBOO pe3yNbTaTOB M8 KaXOOTO MNPOKATa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";
totalAmount += thisAmount;
}

// LoGaBieHye KOJOHTUTYJIA

result += "CyMMa 3aIo/IKeHHOCTM: " +
String.valueOf (totalAmount) + "\n";

result += "Be 3apaboramn "+
String.valueOf (frequentRenterPoints) +
" GOHYCHBIX OUKOB";

return result;

Movie 1 Rental Customer

priceCode: int daysRented: int

* 1

statement()

Puc. 1.3. Jluazpamma knaccos nocne nepeHoca memooa 8bl4UCIEHUS CYMMbL ONNAM b

[Tocne BHecenns usmenennit (puc. 1.3) cnepyer ynanutb ctapbiit Metos. Komnus-
TOP JIO/KEH COOOLUTD, BCE /U A CAle/Ia/l M He MPOMYCTUIT /IU 4ero-To. 3aTeM s BbIMO/-
HAIO TECTUPOBaHMe [/ IPOBEPKM, He HAPYLIM/IACh 11 paboTa MpOrpaMMmbl.

MHorza s coxpaHsA0 CTapblii METOA A/A A€NerMpoBaHUA 3alaHUA HOBOMY METOAY.
9T0 MOXeT ObITh IIO/IE3HO, €CIU METOR OO'bAB/IEH KaK OTKPBITBIN, a 1 HE X049y U3MEHATD
uHTepdelic Apyroro knacca.

KoHneuHo, ecTb ellje koe-4TO, 4YTO MOXXHO cfienaTh ¢ Rental.getCharge, HO s
MOKa OCTaB/II0 €70 B TAKOM COCTOSIHMM M BEpHYCb kK Customer.statement.

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



HCKOMHOSMHMH U nepepacnpenencHyue MeToga STATEMENT

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

thisAmount = each.getCharge() ;

// HauucrneHme OOHYCHBIX OUKOB

frequentRenterPoints ++;

// BOHYC 3a OBYXOHEBHBDI MPOKAT HOBMHKM

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

// BeIBOO pe3ysbTaTOB IJIS KaXOOTI'O MNpokaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (thisAmount) + "\n";
totalAmount += thisAmount;
}

// HoGaBjeHue KOJOHTUTYJA

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

result += "Bel 3apaboranmu "+String.valueOf (frequentRenterPoints)+
" BOHYCHBIX OUKOB";

return result;

Tenepy A o6HapyxMBalo HEHYXXHOCTb MepeMeHHOI thisAmount. Eit mpucsau-
BaeTcs pesynbrat each.charge, kotopsiit 3ateM He usmenserca. Iloatomy MoxHo
ycTpauuTb thisAmount, npumensas pedpakTopuHr “3aMeHa BpeMEHHON MePEMEHHOI!
3anpocom” (c. 141).

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

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

// HaumciieHve OOHYCHHIX OUKOB

frequentRenterPoints ++;

// BOHYC 3a IOBYXOHEBHBIM NPOKAT HOBUHKM

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

// BBIBOO pes3yNbTaTOB IUJIA KaXOOI'O NpokaTa
result += "\t" + each.getMovie().getTitle() + "\t" +



[naBa 1l [IlepBniit npumep pedaKTOpHHTa

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

// IlobaBieHMe KOJIOHTUTYJA

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

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

return result;

BHecsi 3TO M3MeHeHMe B KOJI, A BbINOMHAI KOMIWIALMIO ¥ TeCTUPOBAaHUE, YTOODI
NpoBepuTh pabOTOCIIOCO6HOCTH MOAM(PUUIMPOBAHHOTO KOJA.

Sl npeAnoyYnTaw M36aBAATbCA OT BpeMEHHBIX NMepeMeHHbIX. OHM NMPUBOAAT K MHO-
)KECTBY Mpo06/ieM, IOTOMY YTO M3-32 HUX NPUXOAMUTCA NMepeaBaTh MHOTHME NTapaMeTphl
TaM, rje 6e3 3TOro MOXXHO 060 THCh. MOXKHO 11€rKO 3a6bITh, /1A Yero NpeaHasHavYeHa
Ta MM MHasA nepeMeHHass. Oco6eHHO KOBapHbI OHM B J/IMHHBIX MeTodax. [IpaBja, 3a
3TO MPUXOAUTCH PACI/Ia4MBATLCA CHYDKEHMEM NMPOU3BOJUTENBHOCTU: CyMMa OI/IAThl
Tenepb BbIYMCNAETCA ABXABL. Ho MOXXHO ONTMMM3MPOBATh K/1acC NPOKATa, M 3Ta Ofl-
TUMM3ALMA OKa3bIBAETCs CyLIeCTBEeHHO 6oree 3¢pdekTMBHOI, KOra KOA MpaBUIbHO
paspeneH Ha knaccol. O6 3ToM OyfeT ckasaHoO Mo3xe, B paspene “Pedakropuur u npo-
M3BOAMTENBHOCTD” [1aBbl 2, “[IpuHumnbl pedpakropuHra’

BoigeneHue HaYMCIEeHNA GOHYCOB

Cnenyowmit Lar COCTOMT B BBIMIO/IHEHUM aHAJIOTMYHBIX AENCTBUIA U1 MOJCYETA
6o0Hyco. [IpaBuina MoryT 3aBuceTb OT TMNa GpuabMa, XOTA BapMaHTOB 3/1eCh MEHbIIIE,
yeM mpu omnate. KaxkeTcsi pasyMHbIM NEPENIOXUTb 3TY OTBETCTBEHHOCTb Ha K/acc
npokara. CHayana Haj{o UCTIONb30BaTh pedakTopuur “VisBneyenme meroma” (c. 132)
K KOJy HaYMC/IeHUs 6OHYCOB (BbIfie/ieH TOMY>XXMPHBIM WpudTOM).

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();

// Haumcnenme GOHYCHHX OWUKOB

frequentRenterPoints ++;

// BoHyC Sa OBYXJHEBHHIA MPOKAT HOBMHKM

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



HekoMno3uuus u nepepacnpeneneHue Metoga STATEMENT

// BbIBOL pes3yslbTAaTOB WIS KaXOOTO MPOKATa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";
totalAmount += each.getCharge();
}

// LoBaBjieHMe KOJIOHTUTYJa
result += "Cymma 3amgosrxkeHHocTu: " +
String.valueOf (totalAmount) + "\n";

result += "Bu 3apaboramm "+String.valueOf (frequentRenterPoints)+

" OOHYCHEIX OYKOB";
return result;

Mbl BHOBb MILEM NepeMEHHbIE C JIOKaNbHOW 06/11acTbi0 BUAMMOCTU. Y Hac uMMe-
€TCA MepeMeHHasA each, KOTOPYK MOXHO MepefaTb B kadecTBe napamerpa. Ectb n
elje ogHa BpeMeHHasA nepeMeHHaa frequentRenterPoints. 3pecy frequent
RenterPoints uMeeT 3HaYeHue, NpUCBOEHHOE eif paHee. OIHAKO B Tele BbIENSAEMO-
ro MeTofa 3Ta NepeMeHHasA He CYUTBIBAETCA, TAK YTO IIPU MCIIOIb30OBaHMMU NTpUCBanBa-

IOLETO C/IOXKEHUA MEPENABATD €€ B KaY€CTBE [MapaMeTpa He C/IeAYeT.

Sl BBINOMHMA BbIAAENIEHUE METOAA, KOMITU/IALMIO M TECTUPOBaHME KOJa, A 3aTeM Iie-
peMelleHMe M CHOBa I10C/IE HEro CKOMITM/IMPOBAN M MPOTECTMPOBan KoA. UTobbl He
CTONIKHYTbCA C HEMPUATHOCTAMM, peaKTOPMHT /ydlle BCEro Aenarb HeGOMbLIMMMU

LhuaraMu.

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

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

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

frequentRenterPoints += each.getFrequentRenterPoints () ;

// BHIBOO pe3yJbTaTOB IS KaXOOI'O MpoKara

result += "\t" + each.getMovie().getTitle() + "\t" +

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

// NobGaBleHue KOJIOHTUTYJIA

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

result += "Bu 3apaboramn "+
String.valueOf (frequentRenterPoints) +
" GOHYCHHIX OUKOB";



FnaBa 1l Ilepsslit npuMep pedakTOpuHTa

return result;

}

class Rental...
int getFrequentRenterPoints() {

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

}

[TonbiTOXMM BHECEHHbIE M3MEHEHMA C MOMOLLBI0 AMArpaMM YHUPULMPOBAHHOrO
A3bika MopemmpoBaHua (UML), neMOHCTpUPYIOIMX COCTOSHUSA KOAA A0 U MOC/E BbI-
nonHenus pedakropunra (puc. 1.4-1.7). CHavyana MAyT AMArpaMmbl, NOKasbIBaKLINeE
COCTOsIHME 1O BHECEHUA U3MEHEHMI, @ 3aT€M — IOC/IE TAKOBOTO.

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

Puc. 1.4. [luazpamma xnaccos 00 8vi0eneHusi u nepeHoca Ko0a Havuc-
neHust 6onycoe

aCustomer aRental aMovie

statement
I I

* [for all rentals]

- | |

etCharge
gotcharee ) |

etPriceCode
9 | <J

getDaysRented | |
Puc. 1.5. Juazpamma nocnedosamenvrocmu 00 8bi0eeHUS U nepeHOCa
K004 HauucneHus 60Hycos




JlekoMno3nuMs 1 nepepacnpefeneHue MeTofa STATEMENT

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

Puc. 1.6. [Juazpamma Knaccos nocne évi0eneHus u nepeHoca K00a Havucse-
HUs 60HyC08

aCustomer aRental aMovie

statement ] |
* [for all rentals)

_ | |

getCharge l

getPriceCode |
i 2

getFrequentRenterPointﬁ '
|_ getPriceCode

/l
| I

Puc. 1.7. [luazpamma nocnedosamenvHocmu nocrne évioesieHust U nepeHoca
K00a Havucnenus 60Hycos

YcTpaHeHne BpeMEHHBIX MepeMEeHHBIX

Kak s ynommHan panee, BpeMeHHble NepeMeHHble MOTYT NPUBOAUTD K MpobreMam.
ITU nepeMeHHble UCMONb3YIOTCA TONbKO B COOCTBEHHBIX METOAAX M MPUBOAAT K MX
YIIMHEHUIO U YCIOXHEHUIO. B HaleM ciy4yae MMeIOTCA 1Be BpeMeHHble NlepeMeHHble,
UCTO/b3YOIMECA V1A NOTYYeHNsA UTOTOBbIX CYMM IO NMPOKATHBIM OMepaLusaM Kiu-
€HTa. ITU MTOroBble CYMMbI TpeOyloTCA AN o6enux Bepcuil OTYeTa — M TEKCTOBOM,
u HTML. I nnanupyio BbInonHuTb pedakTOpUHT “3aMeHa BpeMEHHOM NepeMeHHOM
3anpocoM” (c. 141) u 3aMenuTp totalAmount u frequentRentalPoints Bbi3o-
BaMM METOJIOB 3anpocoB. 3anpochl JOCTYIHbI T06OMY METOAY Kacca, a moTomy obe-
cne4ymBaioT 6onee ACHDIA NPOEKT Kofia 6€3 JYIMHHBIX U CTIOXKHBIX METOJOB.



v FnaBal Ilepsslit npuMep pedakTopuura

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

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

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

frequentRenterPoints += each.getFrequentRenterPoints();

// BBIBOO pEe3ysbTAaTOB I KaXIOro NpokKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";
totalAmount += each.getCharge();
}

// LobGaBneHue KOJIOHTUTYIA
result += "Cymma 3apojrkeHHOCTM: " +
String.valueOf (totalAmount) + "\n";
result += "Bwel 3apaboranu "+String.
valueOf (frequentRenterPoints) +
" GOHYCHEIX OUKOB";
return result;

}

Sl HayMHalo ¢ 3aMeHbI nepeMeHHoi totalAmount Bbi30BOM MeTofa getTotal
Charge.
class Customer...

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

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

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

frequentRenterPoints += each.getFrequentRenterPoints();

// BeIBOO pes3ysbTAaTOB VI KaXOOTO MNpokara
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";
}

// IoBaBneHue KOJIOHTUTYIA
result += "CymmMa 3amosixeHHocTH: " +
String.valueOf (getTotalCharge()) + "\n";
result += "Bwl zapaboramu "+
String.valueOf (frequentRenterPoints) +
" OOHYCHBIX OYKOB";
return result;



JlekoMnosnuus u nepepacnpeneneHne MeToaa STATEMENT v

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

}

return result;

}

3TO He MpOCTeAIMA BapuAHT pedakTopuHra “3aMeHa BpPeMEHHON MepeMeHHOI!
3anmpocoM” (c. 141), Tak Kak npucBamBaHue totalAmount BBHINONHANOCH B LMKIE,
KOTOPBIN HEOOXOAMMO KOMMPOBaTh B METOJ 3aMpoca.

[Tocne xoMnUNAUMM U TECTUPOBAHUA pedaKTOPUMHTA A [IeNAI0 TO XKe CaMoe U /s
nepemeHHoi frequentRenterPoints. Huxke npuBeneH kop 5o M nocsie BINO/He-
HUA pedaKTOpUHTa.
class Customer...

public String statement() {
int frequentRenterPoints = 0;

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

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

frequentRenterPoints += each.getFrequentRenterPoints();

// BblBOO pe3ysbTaTOB OJis KAaXOOTO MNpoKara
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";
}

// HobaBjieHMe KOJIOHTUTYJIA
result += "CymMa 3apojrkeHHocTu: " +
String.valueOf (getTotalCharge()) + "\n";
result += "Buw 3apaboramm "+
String.valueOf (frequentRenterPoints)+
" OOHYCHEIX OUKOB'";
return result;

========== JloCcJlIe pePaKTOPUHIA =======================================

public String statement() {

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

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

// BEBOO pe3yJIbTAaTOB MJIS KAXOOIO MpOKaTa
result += "\t" + each.getMovie().getTitle() + "\t" +
String.valueOf (each.getCharge()) + "\n";



ImaBa 1 [IlepBbiit npuMep pedakTopuHra

// DoGaBiieHne KOJIOHTUTYJIa

result += "Cymma 3amojixeHHocTu: " +
String.valueOf (getTotalCharge()) + "\n";

result += "Bel 3apaboramu " +
String.valueOf (getTotalFrequentRenterPoints()) +
" OOHYCHBIX 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 MOXXHO yBUAETb U3MEHEHUA, BHECEHHbIE PePaKTOPUHIOM B JMa-
rpaMMbl K/1aCCOB M B3aMMOJIEMCTBUM J/1 MeToAa statement.

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

Puc. 1.8. Juazpamma xnaccoe 0o evi0enenus u nepeHoca K00a nodc4ema umozo8vix Cymm

aCustomer aRental aMovie

T T |
statement |

* [for all rentals]

getCharge

I | getPriceCode l
1 >

getFrequentRenterPointi

| getPriceCode |
7] il >

Puc. 1.9. luazpamma nocnedosamenvrHocmu 00 8videneHus u
nepexoca K00a noOCc4ema umozo6bix CymMm



JllekoMno3uuus U nepepacnpepeneHue MeToga STATEMENT

Rental Customer
Movie 1 daysRented: int %
statement()
priceCode: int getCharge() 4 getTotalCharge()
getFrequentRenterPoints() getTotalFrequentRenterPoints()

Puc. 1.10. [Jluazpamma xnaccos nocne 8videnenus u nepeHoca Kkooa nodcuema
UMo2z08biX CyMM

aCustomer aRental aMovie
[ T I
statement —

r— getTotalCharge | |
= | |
* [for all rentals) getCharge |

I getPriceCode
i 2

getTotalFrequentRenterPoints |
I

|
* [for all rentals) getFreq?emRenterPoints |

u getPriceCode |
LT |

| I |

Puc. 1.11. [Juazpamma nocnedosamenvHocmu nocrne 8vl0eneHus
U nepenoca Ko0a nooc4ema Umozoebix Cymm

Ceityac uMeeT CMbICTT HEHAJIONTO OCTAaHOBUTBCA U MOLYMATh O Noc/iefHeM pedak-
TopuHre. bonblMHCTBO MeTONOB pedakTOpUHTa MPUBOAAT K YMEHbLIEHNIO 06beMa
KOfa, HO He B JaHHOM crryyae. Jleno B ToM, 4To Java 1.1 Tpe6yeT 60/b1IOro KonmyecTsa
KOMaHJ1 1 IMK/Ia CyMMUpPOBaHMA. Jlake POCTOI LMK/ CYMMUPOBAHMA C EAMHCTBEH-
HOW CTPOKOV TpebyeT 1IeCTb CTPOK MOAAEPKKU. ITO OYeBUAHASA IS 106Or0 Nporpam-
MMCTa MAMOMA, HO TpebyloLast 60/MbLIOro KOMMYeCTBA CTPOK.

Eule opmHoit mpobnemoit, cBA3aHHOM C pedakTOPUHIOM TaKOro BMAA, SB/sET-
Cs BOMPOC MPOU3BOANTENBHOCTHU. [IpexkHunit Ko BbINONHAN UMK while opuH pas,
HOBBIA KOJ| fieNlaeT 3TO TpU pa3a. [IMuTeNbHbIA UMK while MOXeT MIoXo cKa3aTb-
CA Ha MPOU3BOAMTENbHOCTH. [INA MHOTMX NMPOrPaMMMCTOB 3TOFO JOCTATOYHO, 4TO-
6b1 oTKas3aTbcs OT pedakropunra. OfHAKO 06paTUTe BHMMaHME Ha CIOBO “MOXeT .



[nasal TIlepBblit npuMep pedakTopuHra

Bes npodunupoBaHusa HeBO3MOXKHO YBepeHHO CKa3aTh, CKOIBKO BPEMEHM M KaK Yac-
TO 6yzeT BBINOMHATHCA LMK/ U KaK 3TO MOBMUAET HAa UTOTOBYIO NPOU3BOANTENBHOCTD
cuctemsl. He 6ecriokoiitech 06 aToM npu pedakTopuHre. Bbl BepHeTech kK 3TOMY Tipy
ONTMMM3ALIMU, HO K TOMy BPEMEHM €€ MpOBefieHNe OyleT CyLIeCTBEHHO YIPOLIEHO
6naropapsi BbITIOJTHEHHOMY YNy4lLIeHMIO KOfia. Bbl nomyunre Gonbiume BO3ZMOXHOCTU
mns apdekTMBHOI onTUMMU3aLMK (3TOT BOMPOC paccMaTpuBaeTcs B paspene “Pedak-
TOPMHT M IPOM3BOAMTENBHOCTD” I71aBbl 2, “IIpuHuMNbI pedpakTOpuHra”).

CospanHble METOAIBI 3ampoca AOCTYNHBI M06oMy kopy krmacca Customer. Ecau
BO3BpaljaeMas uMu MHPopMalua OyeT Hy>KHa B APYTMX YacTAX Hallel POrpaMMbl,
3TU MeTOfbl /Ierko f06aBuTh B MHTepdeiic knacca. [Ipu oTCyTCTBMM AaHHBIX MeTO-
AOB 3aMPOCOB APYTMM METONAM MPUXOAUTCA UMETD JIENI0 C BHYTPEHHUM YCTPONCTBOM
Knacca Rental u cospgaBath UMKIbL. B cnoxHolt nporpaMmme 3To notpebyer Hammca-
HUA 60/1bLIOro 06'beMa UCXOLHOTO TEKCTa.

Bbl moyyBcTByeTe pasHmLy, KOria paccMoTpuTe Meto htmlStatement. Ceityac
A 3aiiMycb fob6abneHueM MetopoB. Sl Mory HamucaTh Metop htmlStatement Tak,
KaK MMOKa3aHOo Hyxe (M, KOHEYHO Xe, J0O6aBUTb COOTBETCTBYIOL[UE TECTHI).
public String htmlStatement () {

Enumeration rentals = rentals.elements();

String result = "<H1l>Mpokar <EM>" + getName () +
"</EM></H1><P>\n";

while (rentals.hasMoreElements()) {

Rental each = (Rental) rentals.nextElement();
// BEIBOO pe3yJIbTAaTOB IJIA KaXOOTO MNpokaTra
result += each.getMovie().getTitle() + ": " +

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

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

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

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

Bbrnecs pacyeTsl, A Mory Temepb HamucaTbh MeTo4 htmlStatement ¢ OBTOpHBIM
MCMONb30BaHMEM BCETO KOJia BHIYMCTIEHMIA, KOTOPbIN paHee Oblll B MCXOAHOI Bepcum
mertoa statement. f He npu6eran kK KOMMPOBAHMIO U BCTaBKe, TaK 4TO, EC/IM [IPABU-
/1a pacyeToB U3MEHATCS, NIePeNMChIBATh KO MPUAETCA B EUHCTBEHHOM MecTe. MOXXHO
TaK)Ke JIETKO M MPOCTO K06aBUTD M060i MHOI HopMaT oTyeTa. BoimonHenme pedakro-
PVMHTa He OTHAIO MHOTO BpEMeHU, IpuyeM 60/IbLIYIO YaCTh ITOrO BPEMEHM A BbIACHA,
YTO MMEHHO JIe/IaeT JAHHBIN KOJI, a 3TO s fie1an 65l B 1I060M cryyae.



3aMeHa TOTMKHM yCTIOBUIT mOnuMOppu3amMomM

YacTb Kofja CKOMMpPOBaHa M3 TEKCTOBOI BEPCUU, I/TABHBIM 06pa3oM IpU CO3JaHuM
UMK/, TO TAKXKEe MOXKHO Y/NTYYIUINTD, BHITIONHUB la/ibHeNLINA pedakTOpuHT. OfnH n3
BapMaHTOB — Bbl/ie/IeH)e METOAOB JUIA 3ar0/IOBKA, HUKHETO KOJIOHTUTY/IA U CTPOKM C
noapo6xoit undopmanmeir. Kak Bcero atoro fo61Thcs, MOXXHO y3HaTh U3 NpUMepa K
pedakTopunry “©@opmupoBanue mwabnonHoro Metopa” (c. 361). Ho ceituyac monbp3oBa-
TeNU BHOBb CTaBAT HOBble Tpe6oBaHUs K mporpamMMe. OHU XOTAT U3MEHMUTDb K/acCH-
¢uxaumio PpunbmoB. [loka HEMOHATHO, KAK UMEHHO, HO, CKOpee BCero, 6yayT BBEleHbI
HOBble Kareropuu ¢unbMmoB (a crapble 6yayT n3MeneHsl). CaMo coboit pasymeercs,
YTO /11 HOBBIX KaTeropuit O6yfieT ycTaHOB/IEH CBOM MOPAAOK OM/IAThl M HAYMCNEHUA
60HycoB. [Ipy HbIHEIIHEM COCTOAHMUM Jie/1 BHECEHMEe U3MEHEH W TaKOTO Poja ABNAETCA
CNOXHOI 3aiayeit. BHeceHue nsmenenmit B knaccudukaumio puabMoB Tpebyet usme-
HEHUA B Kofie BbI6OpaA C YCTOBHBIMM BbIPaXKEHMAMU B METOAAX BBIYUCTIEHUSA ONIATHI U
60HYCHBIX 04YKOB. [laBaiiTe BHOBb BepHeMCs K peak TOpMHTY.

3aMeHa TOTMKM yCIOBMII NONMMOPPHU3IMOM

[lepBas cno>XHOCTDb Halllel 3a/ja4y 3aK/I04aeTcs B MHCTPYKUum switch. Heypau-
Ha caMa Mfiest OpraHM3aLuyu BbI6Opa B 3aBUCMMOCTH OT aTpubyTa HEKOTOPOTO APYroro
o6bekTa. Ecnu faxke He06X0AMMO NpMMeHeHne MHCTPYKLMM Switch, To OHa JO/MKHa
MCIIO/Ib30BaTh BalllM COOCTBEHHbIE JaHHbIE, @ HE MONyYeHHbIE OTKYAA-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;

}

9T0 coobpakeHune NMPUBOAUT K TOMY, 4TO MeTop getCharge Ao/mkeH 6bITh NMepe-
HeceH B Kmacc 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;

}

YT06b1 3TOT KO 6b1/1 paboTOCNIOCO6€EH, MHE TPULITIOCH NEPEAATh B HErO MPOAO/IKM -
TENbHOCTb MPOKATa, KOTOpas NpeAcTaBnseT coboit MHdopMaLmio u3 kmacca Rental.
ITOT MeTOpj MCHONb3yeT ABa 3/1€MEHTAa JAaHHBIX — IPOJO/DKUTEIbHOCTb MpPOKaTa U
in ¢unbma. Iloyemy A npepnoyen nepefaBaTb NPORO/DKUTENBHOCTb NPOKATa Knaccy
Movie, a He Tun ¢unbMa knaccy Rental? 3T1o cBA3aHO C TeM, YTO NpeAnonaraeMble
M3MEHEHUA KacaloTCs TO/NbKO BBeleHUs HOBBIX TUNOB ¢punbMoB. MiHdpopMmauus o tu-
nax B obueM cny4ae 6onee noasepxeHa uaMeHeHUAM. S Xxo4uy, YTOObI IPU U3MEHEHN -
AX TUNOB (UIBMOB BIMAHNE BHOCUMBIX M3MEHEHMI PAaCIPOCTPAHANIOCh KaK MOXXHO
MeHbllle, ¥ TO3TOMY pelly/I BbIYMCIATbD CyMMY ONJIATHI B K/lacce Movie.

51 BHec paccMOTpeHHbIt MeTo, B Movie u uamMenun getCharge us Rental Tak,
4TOObI OH MCTIONb30Ba/ HOBBIM MeTop (puc. 1.12 1 1.13).
class Rental...

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

}

[Tocne nepenoca MetTopa getCharge s BbIMOMHUI TO Xe CAMO€E C METOJOM Hauuc-
nenus 6onycos. TakuM o6pa3oM, o6a sneMeHTa, 3aBUCALIME OT TUITA PUIbMA, OKA3bI-
BAIOTCs BMeCTe B KJIacce, COfieprallieM MHPOpMauumio 06 3ToM Ture.

class Rental...
int getFrequentRenterPoints() {

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

return 1;



3aMeHa TOTMKM YCIOBUI MONTUMOPPU3IMOM

========= [locjle pedpaKTOPUHIa =====

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 Customer
¥ %
daysRented: int statement()
getCharge() htmiStatement()
getFrequentRenterPoints() getTotalCharge()
getTotalFrequentRenterPoints()

Movie

priceCode: int

Puc. 1.12. [luazpamma xnaccos 0o 8viHeceHust memodos 8 Movie

Rental Customer
. E S
daysRented: int statement()
getCharge() htmIStatementy()
getFrequentRenterPoints() getTotalCharge()
getTotalFrequentRenterPoints()

Movie

priceCode: int

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

Puc. 1.13. [Juazpamma knaccos nocne svinecenus memodos 6 Movie
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A Tenepb — HaclexoBaHue

Y Hac ecTb HECKONbKO THIIOB QKUIbMOB, KOTOpbIe N0-Pa3HOMY OTBEYAIOT Ha OIMH
¥ TOT e Bonpoc. Tak 4YTO 37ieCb BIIO/IHE MOTYT NPUIOAMTBCA MOAKAACCH. Mbl MOXeM
MCIIONIb30BaTh TPY NMOAK/Iacca Movie, KaX/blil U3 KOTOPbIX 6y/IeT UMETb COOCTBEHHYIO
BEPCUIO METOZA HAaYMC/IeHUA NnaThl (puc. 1.14).

Movie

getCharge

A

Regular Movie Childrens Movie New Release Movie

getCharge getCharge getCharge

Puc. 1.14. Mcnonvsosanue Hacnedosanus om kaacca Movie

3TO NO3BONMUT HAM 3aMEHMUTb MHCTPYKUMIO SWitch nonumopdusmom. K coxane-
HUIO, Y 9TOTO PelleHNs eCTb MaTleHbKMI1 HEAOCTATOK: OHO He paboTaeT. 3a BpeMs CBO-
€ro CyIecTBOBaHMs (pUIbM MOXET U3MEHUTD THII, HO 06BEKT BO BpEMA CBOETO Cylile-
CTBOBaHMSA He B COCTOAHMM U3MEHUTD CBON Kaacc. OHaKO BbIXOJ U3 3TOI CUTYalMy
ecTb — 3TO NMpOeKTHbIit wabnon “Cocrosnme” (State pattern) [9]. Knaccer npu atom
npuobpeTawnT cnegyrowmit Bup (puc. 1.15).

Movie Price
getCharge p 1 getCharge
/
' A\
return price.getCharge
Regular Price Childrens Price New Release Price
getCharge getCharge getCharge

Puc. 1.15. ITpumenenue npoexkmnozo wiabnona “Cocmosnue” k xnaccy
Movie



3aMeHa IOTMKM YCIOBUI MONUMOpHU3IMOM

Jl06aBUB NOMOMTHUTENIbHBIA YPOBEHb KOCBEHHOCTH, MOXXHO CO3/IaBaTh MOAK/IACCHI
JUIA KMacca Price u M3MEHATD LieHy B C/Tyyae HeOOXOAMMOCTH.

Y Tex, KTO 3HaKOM C NMPOEKTHBIMM LIAGTIOHAMM M3 yKa3aHHOM KHMTU [9], MoxeT
BO3HUKHYTb Bompoc: “OTo coctosiHue unu crpaterua?” [IpeacTtaBnser nm kmacc
Price anroput™ pacyeTa LeHbl (Torja s mpeanodyen 6bl Ha3BaTb ero Pricer wam
PricingStrategy) unu cocrosumne ¢punpma (Star Trek X — HOBMHKA mpokara)?
Ha atom sTane Bbi6op mpoekTHOro 1wabnoHa (M MMEHM) OTpaXkaeT COCO6 >kenaeMoro
NpeACTaBleHNA CTPYKTYpbl JaHHbIX. Celfyac A NpeACTaBAI ee KaK COCTOAHME QU/Ib-
ma. Ecnu nospHee s pely, 4To MOM HaMepeHMA /y4lie NepefaeT CTpaTerus, s BbIION-
HIO pe(aKTOPMHT U CMEHIO MMeHa.

Jlnsa Toro 4To6bl NpNOGErHYTh K MpOeKTHOMY WwabnoHy “CocTosHME”, A UCTIONB3YIO
Tpu pedpakTopuHra. CHavana s nepeHolly Kofi, 3aBUCSALIMIA OT TUMA, B 1AG/IOH COCTOA-
HUA C NOMOLIbIO peakTOpuHra “3aMeHa KOfja TMNa cocTosHueM/cTpaterueint” (c. 245).
3aTeM A Mory ucnonb3oBaTb pedakTopuHr “IlepeHoc Metopa” (c. 162), c nomouIbIo KO-
TOpPOro NepeHecy MHCTPYKLMIO Switch B knacc Price. M HakoHell ¢ MOMOLLbIO pe-
dakropuHra “3aMeHa yc/noBHOM MHCTPyKUuM nonumopdusmom” (c. 271) s ycTpaHsio
MHCTPYKLMIO SWitch BoBce.

HauneM c pedakTopuHra “3aMeHa koga tMma cocTosinMem/ctparermeir” (c. 245).
OTOT mepBbli ITaN 3aK/T0YaeTcs B NpuMeHeHun pedakropunra “CaMOMHKANCYNALUA
nona” (c. 190), 4To6bl rapaHTUPOBATh BHIMONTHEHME IOOBIX JEACTBUI YEPE3 METOADI
MONYyYeHUs U YCTAaHOBKM 3HaueHMIt. [TocKO/MbKY B OCHOBHOM KOJ B3AT U3 APYIMX K/ac-
COB, B 6O/IbIIMHCTBE METOJIOB y)Ke UCIOMb3YIOTCA METOABI MONyYeHUs 3HayeHuin. Of-
HaKO KOHCTPYKTOPbI YCTaHAB/IMBAKOT LIeHY HEMOCPEACTBEHHO:

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

}

BmecTto aToro s UCMO/NMb3yK0 METOJ YCTAHOBKU 3HAYE€HUA.

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

}

Sl KOMNUIUPYIO M TECTUPYIO MONYYMBLIMIACA KOJ, YTOObI rapaHTUPOBATh OTCYT-
CTBME BHECEHHbIX ommbok. Tenephb A fo6aBnso HoBble knacchl. Kop, 3aBucaAumit ot
TUIA, pefocTaBNsAeTcA B 06bekTe Price. S gocTuraro 3Toro ¢ ucnonb3oBaHueM ab-
CTPaKTHOTO METO/a B K/1acce Price M KOHKPeTHbIX METOAIOB B MOAK/IACCaX.
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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 MOry CKOMIUINpoBaTb HOBbIE€ K/IACChl.
,Hanee /151 UCITO/Ib30BaHMUA HOBOr'O K/1acca A JO/DKEH UBMEHUTb METObI AOCTYTIA.

public int getPriceCode () {
return priceCode;

}

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

}

private int priceCode;

ITO 03HAYaeT 3aMeHY M0/ KOJia LIeHbI [TO/IEM LIEHBI M U3MEHEHVE METOJIOB JOCTYIA.

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 TOrMKMU YCIOBUI NONUMOPDU3IMOM v
default:

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

private Price price;

Tenepb s BHOBb MOTY BBITIOZTHUTb KOMIIM/IALMIO M TECTUPOBAHME, 1 IIPU 3TOM bonee
CIOXKHbIE METOABI HUYETO He Y3HAIOT O BHECEHHBIX M3MEHEHMSX.
ITpumenum k getCharge pedakropunr “IlepeHoc metoma” (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;
}

BorinonHutb II€PpEHOC OYEHDb JI€ETKO.

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;



v [naBa 1 IlepBriit npuMep pedakTOpuHTra

break;
case Movie.CHILDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;

break;

}

return result;

}

[Tocne nepeHoca s MOry NPUCTYNUTD K peakTOPUHTY “3aMeHa yCIOBHOM MHCTPYK-
uuu nonumopduamom” (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 ero, 6eps 1o OAHON BETBM M3 MHCTPYKLUMM SWitch u co3naBas nepe-
KpbiBatolnit Metof. Hauny c RegularPrice.

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

}

Tak nepexpbiBaeTca poauTeNbCKasg MHCTPYKLMA Case, KOTOPYIO s OCTABIIAI B ee
nepBoHayanbHoM Buje. Ilocne koMNUNALMM U TeCTUPOBAHMUA OHOIM BETBU A PUHU-
Maloch 3a cefyrouyio. (UTo6b1 ybenuTbcs, 4To AEMCTBUTENBHO BbITIOMHSAETCS KOJ, MO/~
K/1acca, S yMbIIL/IEHHO JIONYCKAal0 OWMOKY M BBINONHAK KO, YTOObl Y6eAUTbCSA, 4TO
TECTbl HEYAAYHbI.)



3aMeHa IOTMKY yCOBUIt MONMMOpPU3IMOM v
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;

}

Bbinonnus pedakTOpMHT 1A BceX BETBeI, 1 00bABNAK MeTOA Price.getCharge
abCTPaKTHBIM.

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

Teneps a Mory mpoaenarb Ty >xe npoueaypy ¢ getFrequentRenterPoints.

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

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

else
return 1;

}

Chayana s nepeHolly MeTOf| B K/acc 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;

}

OJIHaKO B 3TOM C/1y4ae s1 HE [1€/1al0 METO CyI€pKiacca a6CTpaKTHbIM. BmecTo aToro
A CO3[ar0 ﬂeperblBalOLl.lMﬁ METOJI B HOBbIX BEPCUAX U OCTAB/IAIO ONpeAE/IEHNE METOAA
B Ka4€CTBE€ UCIIO/Ib3yEMOrO IO YMO/IHYaHMIO B CylnepkKiacce.

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

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

}

Buezpenne npoektHoro wabnona “Coctosanue” notrpe6oBano CyuecTBEHHbIX YCU-
muit. Crounu nu ouyu Toro? IlonyyeHHast BBITOAA B TOM, YTO €C/IM HEOOXOAMMO U3Me-
HUTb TOBefleHue Price, 106aBUTb HOBbIE LieHBI MM JOMOTHUTENbHOE TMOBENEHUE,
3aBMCALIEE OT LIEHbI, peain30BaTh Takne MOAuduKaumu OyaeT 3HAYUTENbHO Jerye.
OcTanbHble YaCTV IPU/IOKEHNsI HUYETO He 3HAIOT O NPUMEHEHUM TPOEKTHOTO abno-
Ha “Cocroanue”. [ MMEIOWErocs B HACTOALLMI MOMEHT He6OnbILOro Habopa QyHkK-
1Mt 3T0 He urpaet ocoboit ponu. OfHako B 6onee CNOXKHON CUCTEME, TA€E NOBEAEHUI,
3aBUCAIMX OT LieHbl, Gonblue JecaTKa, pasHuia Oyaer 3ameTHa. Bce BHeceHHble U3-
MEeHEeHM BBINOMHANNCh Ma/IbIMK NOpUMUaAMU. VI XOTA NucaTh KOA TakuM 06pasoM f10-
CTaTOYHO YTOMMUTE/IBHO, MHE H) pasy He NPUUIIOCH MpUOeraTh K MOMOILM OTIaAYMKa;
TakuM 06pa3oM, npouecc peakTOpUHIa Ha Jiene mpolien BecbMa 6bicTpo. Ha camom
Jienie MHe MOHao0MI0Ch Kyfia 60/blle BpeMEHY Ha HalMCaHUE 3TOTO pasjiena KHUIH,
YyeM /151 BHECEHUS U3MEHEHUM B KOJ,

BTopoit 13 OCHOBHBIX pedaKTOPMHIOB BbINONHEH. Tenepb M3MEHUTb CTPYKTYpY
knaccudukauum GuIbMOB MU TPaByU/Ia HAYMCTIEHUSA OTLIAThI ¥ GOHYCOB GyzeT 3Ha4M-
TenbHO npoue. Ha puc. 1.16 n 1.17 nokasaHo, KaK MPUMEHEHHBIN MHOK MPOEKTHbIN
wabnon “Cocrosinne” pabotaet c uHPOpMaL e O LeHaXx.

aCustomer aRental aMovie aPrice
T | | T
statement

getTotalCharge | | l

| | |
* [for all rentals) getharge

getCharge (days) I |

/u getCharge (days) |
|

getTotalFrequentRenterPoints | |
< I
* [for all rentals] getFrequentRenterPoints | |

lgetFrequemFienterPo;rls (days) L
/|T,— /UgetFrequentRenterPoim (days)
|

Puc. 1.16. Bsaumodeiicmsus c ucnonvosaruem npoexmnozo wabnona “Cocmosnue”




Movie

title: String

3aKk/mOYNTEeNbHbIE 3aMeYaHUSA

Price

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

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

/N

[

ChildrensPrice

getCharge(days:int)

Rental

daysRented: int

getCharge()
getFrequentRenterPoints()

]
RegularPrice

getCharge(days:int)

NewReleasePrice

getCharge(days:int)

getFrequentRenterPoints (days: int)

Customer

name: String

statement()

htmiStatement()
getTotalCharge()
getTotalFrequentRenterPoints()

Puc. 1.17. Jluazpamma knaccos nocne 006asneHusi npoekmuozo wabnona

“Cocmosanue”

3aKkmounTenbHbIEe 3aMe9aHNA

Haperocnb, 3TOT npocToi npumep A1al BaM BO3MOXKHOCTDb ITOYYBCTBOBATbD, YTO )Ke Ta-
Koe peaKTOpuHT. 3ech A UCMONb30Ba/I HECKONbKO BUAOB pehakTOpMHTa, B TOM YUCTIE
pedakropunrn “Vi3Bneyenne metoga” (c. 132), “Ilepenoc metoga” (c. 162) u “3ameHa
YCNIOBHOM MHCTPYKLUMy nonumopdusmom” (c. 271). Bce oM BenyT k 60/1ee mpaBu/bHO-
MYy pacrnpefie/ieH!I0 OTBETCTBEHHOCTM U 06/1€r4aioT NOAAEP>KKY Kofa. ITOT KOJ, Cyluec-
TBEHHO OT/IMYAETCA OT KOJAA, BHIIEP)KAHHOTO B MPOLIEAYPHOM CTHUIIE, M 151 CBOOOJHOrO
MCTONIb30BaHMA TpebyeT onpefeNeHHoN NpuBblYku. Ho, MpUBBIKHYB MCNONb30BATh

3TOT CTU/Ib, TPYAHO BO3BPALIATbCA K POLIEAYPHBIM TPOrPaMMaM.

Hau6onee BaXkKHblit yPOK 13 JAHHOTO NpUMepa COCTOUT B puTMe peaKkTOPMHTa: Tec-
TUpPOBaHUe, HeOONblIME U3MEHEHNA, TECTUPOBaHMe, HeOOMbLLIME U3MEHEHMUS, TECTUPO-
BaHMe, HeGONbLINE U3MEHEHUSA. VIMEHHO 3TOT pUTM JienaeT pedakTOPUHT OBICTPBIM U

HaJe)XHbIM.




Inapal IlepBhiit npumep pedakTopuHra

Hloipsa co MHOI O 3TOro MecTa, Bbl JOMKHbBI MOHMMATb HEOOXOAMMOCTD pedaKTo-
puHra. Tenepb MOXXHO HEMHOrO 3aHATbCA OCHOBaMM, IPUHLMIAMM U Teopueit pedak-
TOPUMHTIa (XOTSA U He CIMLIKOM CEpPbe3HO).



I'nmaBa 2

IIpuHIIMIIBI
pedakTopuHra

[IpuBeneHHDI B NpeAbIAYILeN I/TaBe MpUMep AO/DKEH aTh XOpollee NMpeacTase-
HME O TOM, 4TO Takoe pedakTopuHr. Temepb MOXKHO CAieNIaTh LIAT Ha3afl U pacCMOTPETh
K/TI0YeBble MPMHUMIBI peaKTOPUHTA U HEKOTOpbIe BOMPOCHI, O KOTOPbIX C/IeAyeT I0-
AYMaTb IIpY BBIMONIHEHUM pedaKTOpMHra.

Onpenenenue pepakropmura

51 Bcernia HACTOPOXXEHHO OTHOLIYCh K OMpPefe/IeHUAM, TOCKO/BKY Y KaXKAOTO 4YeoBe-
Ka oHu cBoyu. Ho korza nuiueib KHUTY, MPUXOOUTCS BbIOMPAThb CBOI BApUAHT U He NIPU-
XORUTCSA BbIOMpPaATh, HYXHO /11 JaBaThb ONpefenieHNns. 51 OCHOBBIBAIO MOM ONpefeneHus
Ha paborte, BbinonHeHHoi rpynnoit Panbda Ixorcona (Ralph Johnson) ¢ konneramu.

ITepBoe, 4TO CNefyeT OTMETUTD, — ITO Ha/IM4MeE ABYX Pa3HbIX ONpPeeNIeHUN TEPMU-
Ha “pedaKkTOPMHI” B 3aBUCUMOCTM OT KOHTEKCTA. ITOT PakT MOXKeT OBITb pasapaxaro-
MM (U1 MEHSE — OMpEAENEHHO), HO OH CITYXKMT €llle OAHUM IPUMEPOM CIIOXKHOCTEN
1 npo6/eM, BO3HMKAIOILMUX NPy paboTe C eCTeCTBEHHBIMU A3bIKAMM.

BoT kak BeII/IAAMT NepBOE OnpeeeHne — s CyL{eCTBUTENbHOTO.

\ |, PebaKTopuHr: usmenenus sHympenHeti cmpyxmypot npozpammHozo obecnede-
- HUA, HANPAB/eHHble Ha 0071e24erUe NOHUMAHUS e20 Pabombl U ynpouseHue Mo-
Ougukayuu 6e3 usmeHeHUs HA61100aeMo20 nosedeHuU.

[Tpumepb! pedakTOpMHra MOXXHO HAalTH B KaTa/lore B AaHHON KHUTe, Hampumep
pedaxropunr “Ussneyenue Metopa” (c. 132) unu “Ilogbem nona” (c. 338). Cam no
cebe pedakTOpMHT OOBIYHO MpeAcTaBnseT cob6oit HeboNbLINe U3MEHEHUA UCXORHOTO
TEKCTa, XOTA OAMH peaKTOPUHT MOXeT BK/Io4aTh Apyrue. Hanpumep, peaktopuur
“Uspnedenne knacca” (c. 169) o6bI4HO nofpasyMeBaeT npuMeHeHe pedakTOPUHIOB
“Ilepenoc Metopa” (c. 162) u “Ileperoc mona” (c. 166).



Fnasa 2 [IIpunuuns pedakTopunra

Ewe ogHo onpepenenue TepMuHa “pedakTopuHr” [is I1arona.

|, PedakTopuHr: sHecenue usMeHeHUll 8 CMPyKmypy npozpammHozo obecneye-
—(°)=  Hus, npumenss pao npeobpasosanuii, He 3ampazusarOUux nosedeHue MOOUPu-
UUPYEMO20 NPOZPAMMHO20 06ecneveHUs.

Takum 06pa3oM, MOKHO B Te4eHME YACOB 3aHUMATbCA peaKTOPMHIOM KaK I/1aro-
JIOM ¥ TIPY 3TOM BBIMOTIHUTD NAPY AIOKMH peHaKTOPUHTOB-CY1€CTBUTENbHBIX.

VMHoraa MeHs cnpawmBaioT: “MoXKHO /M CYMTATD, YTO PePaKTOPUHT — 3TO NPOCTO
NpUBEEHME UCXOAHBIX TEKCTOB B NOPAAOK?” B onpeaeneHHOM CMBIC/Ie 3TO TaK, HO MHE
KaXXeTcs, YTO pepaKTOPMHT — HedTO 6oblilee, MOCKO/NbKY OH He IPOCTO NPUBOAUT KOJ
B [IOPAJOK, HO 1 MO3BO/AET feNaTh 3T0 6onee 3¢ PeKkTUBHO U ynpasnsemo. Mo onbit
rOBOPMUT, YTO, NpUMeHss peaKTOPUHT, s CTan paboTaTb 3HAYMUTENbHO 3P PeKTHBHEE,
yeM paHbuue. VI 3TO He yAMBUTENBHO, Beib TeMNepb s 3Hal0, KaKue MeTOfbl peakTOpHH-
ra UCIO/Ib30BATb, YMEI0 MPUMEHATb UX TaK, 4TOObI He BHOCUTb HOBbIE OLUMOKY, U NpU
Ka>K710i1 BO3MOXXHOCTHM MPOBOXKY TECTUPOBaHMe.

Xo4y OCTAaHOBMTbCA Ha Mape MOMEHTOB B MPUBEEHHbIX onpeaeneHuax. Bo-nep-
BbIX, Lie/ib pe)akTOpPUHIa 3aK/II04AETCsA B YNPOLIEHUU MOHUMAHUA U MOAMPUMKALMM
MCXOZIHBIX TEKCTOB NMpOrpaMM. MOXXHO BHECTM OTPOMHO€ KO/MYECTBO U3MEHEHUI B
Nporpammy, Mpu KOTOPbIX €€ BUAMMOE NOBeJieH!Ee He U3MEHMTCA U/TM U3MEHUTCA Kpaii-
He He3HauuTenbHO. Ho pedakTOpMHIOM ABNAIOTCA TONBKO T€ M3MEHEHMS, Lie/lb KOTO-
pbIX — obner4yeHue NOHMMAHUA U CONPOBOXKNIEHMA UCXOAHBIX TEKCTOB. XOPOLIMM MpO-
TUBOMOJIOKHBIM PUMEPOM MOXXET CTTY>KUTb ONTUMM3ALIUSA TPOM3BOAUTENbHOCTH. Kak
1 pepaKTOPUHT, ONITUMMU3ALMSA IPOM3BOANTENBHOCTH OOBIYHO He M3MeHsAeT PyHKLMO-
Ha/IbHOCTDb MPOrpaMMbl (HO M3MEHAET ee MPOU3BOAUTENBHOCTD). OHa M3MEHsAET TONbKO
ero BHyTpeHHee npefcTaBienue. Llenu pedakropunra u ontummsauum pasnmyunbl. On-
TUMM3ALMs TPOU3BOAUTENBHOCTH 3aYacCTyIO ie/laeT UCXOAHBINA TEKCT 6osiee CIOXHbIM
A1 IOHUMAHMA, HO 3TO LieHa JOCTVOXKEHMA >KeaeMO TIPON3BOAMUTENBHOCTH.

Bo-BTOpbIX, s XO4y 3aMeTUTb, YTO peaKTOPUHT He MEHAET BMAMMOE NOBEfleHNe
nporpammbl. OHa npopomkaeT GyHKLMOHMPOBATD, Kak U paHblie. Hu nonbsosareny,
HM MPOrpaMMMCT — HMKTO He CKaXKeT MO BHEUIHEMY BMJy, YTO YTO-TO B MpOrpaMme
M3MEHU/IOCD.

MeHAd maAnbI

910 BTOpOE 3aMeyaHMe cBA3aHO ¢ MeTadopoit Kenra beka o aByx mnsanax. Uc-
nonb3ys pedakTopuHr npyu paspaboTke NMporpaMMHOro obecrieyeHus, Bbl AeUTeE
paboyee BpeMs MeXAY ABYMs Pa3sHbIMM BUIAMMU [€ATENbHOCTH: JobaBneHueM QyHk-
LMOHaNbHOCTH U pedakTopuHrom. Ilpu nob6apneHuyn HOBOM QYHKUMOHANBHOCTH Bb
He JO/DKHBI MEHATb CTPYKTYPY CYLLeCTBYIOLIEro KOAa; Bbl MPOCTO AobaB/seTe HOBbIE



IToyemy Hy>XHO 3aHMMATbCA pepaKTOPUHIOM

BO3MOXCHOCTH. JoCTUraeMblit pe3y/nbTaT MOXKHO OLIEHUTb, 06aB/AS TeCThl U A06MBa-
ACb MX HOpManbHOM pabortbl. [Ipyu npoBeseHUM peakTOPUHTa Bbl CTAPaETeCh He JI0-
6aBnATb GYHKLUMOHAIBHOCTD, @ TONIbKO YY4LIATh CTPYKTYPY MCXOHBIX TeKCTOB. [Ipn
3TOM HOBblE TeCTbI He 106aBNANTCA (pa3Be YTO B Cly4ae O6OHAPY>KEHUA NPONYILEHHO-
ro paHee TECTOBOrO C/Ty4as); MU3MEHAIOTCA TECThI TONbKO TOTAIA, KOIZIA 3TO COBEPLIEHHO
Heo6X0oaMMO [ POBEPKM U3MEHEeHMIt B MHTepdeiice.

IIpu paspaborTke nporpaMMHOro obecrneyeHuss MHOrAa HEOOXOAMMO YACTO Iepe-
K/I0YaThCA MEXAY YKa3aHHbIMM BUAMU JieATeNbHOCTH. IIbiTasich B06aBUTb HOBYIO
$YHKLMOHANBHOCTD, MOXKHO BBIAACHUTD, YTO €C/IM MU3MEHUTb CaMy CTPYKTYPY KOAia, TO
Ro6MTbCA 3TOrO Oy/eT Ky/ia nerye. B TakoM c/ryyae Hy)XHO Ha BpeMsl CHATDb LUIANY pas-
paboTymKa 1 OfieTh IANY CeLManuCcTa o pepakTopuHry. ViaMeHUB CTPYKTYpY Koaa,
MO>XHO BHOBb OfIETb IIANY NMPOrPaMMMUCTa U AO6ABUTb HOBYIO QYHKLIMOHATBHOCTD.
To6uBLINCD ee paBOTOCMIOCOOHOCTH, MOXKHO 0OpaTTh BHMMAHMe, YTO OHA HaMMCaHa
TaK, YTO €€ TPYJHO MOHATD, ¥ TOT/A C/IeflyeT CHOBAa CMEHUTD IIANY U 3aHATbCA pedak-
TOPUHIOM. TU PONIM MOTYT MEHATbCA 6YKBa/TbHO KaXKAble AeCATb MUHYT, HO B KaXK[IbI
MOMEHT BPEMEHM Bbl JO/DKHBI ACHO OTAABaTh cebe OTYeT, KaKOi MMEHHO JeATeNbHOC-
TbIO BbI CeYac 3aHATHI.

IToyeMy HY>XHO 3aHUMAaTbCs pepaKTOPMHIOM

Sl He cTaHy yTBepXpaTh, YTO peaKTOPUHT — JIEKAPCTBO OT Bcex bonesHeit. ITo
He naHales. 9TO MPOCTO OYeHb LieHHbIN MHCTPYMEHT — Hekue “cepebpsiHble MIOCKO-
ry6upl’, TO3BONALME HAJIEXKHO BLENUThCA B Kop. PedakTopuHur npeacrasnser co6oit
MHCTPYMEHT, KOTOPbIif MO>KHO ¥ HYXXHO MCIONIb30BAaTh [/ HECKOIBKMUX LieTIeit.

PedakTOpMHT cCOBepLIEHCTBYET IPOEKTHMPOBAHME
NPOrpaMMHOrO obecneyeHus

Bes pedaxropuHra npoexT mporpamMmsl NOCTeNEHHO yxyauwaetcs. Yem 6onblue B
KOJ, BHOCUTCA M3MEHEHMM, CBA3AHHBIX C JOCTM)KEHUEM KPAaTKOCPOYHBIX Le/ieit M/u
BHOCMMBIX 6€3 yyeTa Bcex 0COOEHHOCTEN MPOEKTa B 1ie/IOM, TeM 6onblie IPOrpaMMHOe
obecrnieyeHme TepseT CTPYKTYpUPOBAaHHOCTb. CTAHOBUTCSA BCe TPYAHee TOHUMATD ITPO-
€KT, MPOCTO 4uTasA KoA. B onpeneneHHOM cMbicie peakTOpMHT — 3TO y6opka KoAa.
V13 Hero ycTpaHATCA YacTy, HAXOAALIMECS He HAa CBOMX MecTax. [loreps cTpykTypHO-
CTM KOfla OObIYHO HAKAM/IMBAETCA C YCKOPEHMEM: YeM TpyHee pa3oOpaThbcs B POeKTe
KOJia, TeM C/IOXKHee ero COXpPaHUTb U TeM ObICTpee NPOUCXOAUT yXyAlueHue. Perynsp-
Hblii pepaKTOPUHT TOMOXKET COXpPaHUTb POPMY KOAA.

I[Inoxo cnpoexTupoBaHHOE NporpaMMHoe obecneyeHme 06bi4HO TpebyeT 6onbluero
KOJIa, 3a4aCTYI0 MPOCTO MOTOMY, YTO 3TOT KOJ BBIMO/IHAET B Pa3HbIX MECTaX OAHM U



[naBa 2 IlpuHuunsl pepakTopuHra

Te xe feicTBuA. [103TOMy Ba>KHONM YacTbio yNyqllieHUs MPOeKTa ABMAETCA YCTpaHe-
HMe Ay6nmpoBaHusA KoAa. BaXkHOCTDb 3Toro cBsg3aHa ¢ 6yAyLIMMM M3MEHEHUAMM KOJa.
YMeHblIEHNE KOfIa He [ie/laeT porpaMMy 6onee 6bICTpPOI, TaK Kak pa3Mep NpOrpaMMbl
B ITaMATYU pefKo urpaet 6onbiuyio ponb. OgHAKO pa3Mep KOfia UTPaeT ponib NpU BHe-
CEeHMM B Hero usMeHeHuit. Yem 6ornblie Kofi, TeM TpyAHee KOPPEKTHO BHECTHM B HETO
U3MeHEHMUA, a YTOObI MOHATD, KaK OH paboTaeT, IPUXOAUTCS pa3bupaTbcs B 60/bLIOM
KonuyecTBe CTpOK. IIpy BHeceHMM n3MeHenmi B KO B OHOM MeCTe TPOrpaMMa MOXeT
BeCTU cebs He TaK, Kak NpeAnonaranoch, oCKO/IbKy He BHECEHbl M3MEHEHMUs B HEKO-
TOPbIit APYroil y4acCTOK, KOTOPbIN BBITNIONIHAET Te e AEMCTBUA, HO B MHOM KOHTEKCTe.
YcrpaHsas py6nupoBaHue, Mbl TapaHTUPYEM, YTO KOJ| COlEP>XKMUT BCe, YTO HY)KHO, NPU-
4yeM B e[JUHCTBEHHOM MeCTe, — a B 3TOM U COCTOMT CYTb XOPOILEro NpOeKTUPOBaHMS.

PedakTopuHr ynpoujaer noHMMaHue NporpamMm

Bo MHOrom nmporpaMMupoBaHue HalOMUHaeT o6LIeHMe C KOMITbIOTEPOM. [Iporpam-
MMCT MULLIET KOAI, KOTOPbIN YKa3bIBa€T KOMIBIOTEPY, YTO TOT AO/DKEH [ENIATh, U B OTBET
KOMIIbIOTEp JIe/laeT MMEHHO TO, YTO eMy cka3aHo. [TocTeneHHO Bbl yMeHblLIaeTe pa3pbiB
MEXAY TeM, YTO AO/DKEH Je/IaThb KOMIBIOTEP, U TeM, YTO Bbl eMy roBopure. Takum 06-
pa3oM, CyTb IPOrpaMMMPOBAHMA CBOAMUTCA K TOMY, YTOObI aBCOMOTHO TOYHO CKa3aTh
KOMIIBIOTEpY, YTO OT Hero TpebyeTcsa. Ho mporpaMma npepgHa3HaueHa He TONBKO /s
KommnbioTepa. [IpoitneT HekoTOpoe BpeMs, U KOMY-HUOYIb MOXKeT MOHAOOMTbCA BaLll
VICXOJHBI TEKCT, YTOOBI BHECTH HeKoTopble u3MeHeHMs. O6 3TOM GyaylieM nporpam-
MMCTE YacTO 3a0bIBAIOT, HO OH, ITO CYTH, U €CTb I/IaBHbIN 0/Ib30BATE/Tb BAlIErO UCXO/-
HOro TeKkcTa (He MporpaMMbl, a MMEHHO MCXO[JHOTO TeKCTa). Bpaa nu kxoro-To cumpHO
06€CITOKOUT HECKONbKO JOMOTHUTETbHBIX MUHYT U1 KOMIMIALMY, HO OyfieT NIoxo,
€C/IM POrPaMMMUCT NMOTPATUT HEMleN0 Ha BHECeHMe M3MEeHEeHUIt, KOTOpoe 3aHANO Obl
OJIMH 4ac, eciu 6l OH MOT cpa3y Xe pa3o6paTbcs B KOJE.

[Ipo6nemMa B TOM, 4TO, MBITAACh 3aCTaBUTb MpOrpaMMy paboTaTh, BBl COBCEM He
AyMaeTe O TeX, KTO 6yfeT 3aHMMaTbcA el B OynyiieM. BHeceHue B Kon M3MeHeHMi,
o61eryaoimx ero NIOHMMaHue, MeHseT puTM pabotel. PedakTopuur fenaet xop 60-
/iee MPOCTBIM A YTeHUs U noHumanuA. [Ipu BeinonHenuu pedakropunra Bb 6epere
paboToCcroco6HbIN KOMI, KOTOPbIi He OTIMYAETCA KPaCOTOM CTPYKTYpbl. 3aTpaTuB He-
MHOTO BpeMeHM Ha pepaKTOPUHT, MOXXHO JOOUTbCA NTyYllel CAMOJOKYMEHTUPYEMOCTH
kopia. Terepb CyTb NporpaMMMpOBAaHMUsI CBORXUTCS K TOMY, YTOObI abCOMIOTHO TOYHO
CKa3aTb, YTO Bbl MMEETE B BUJTY.

Takoit mogxop CBA3aH He TONMBbKO C aTbTPYU3MOM. ITUM OyAyLIMM paspaboTYMKOM
yacTo 6bIBalo A caM. M Toraa pedgaktopuHr npuobpeTaeT 0cobyio BaXKHOCTD. Sl 04eHb
NeHUB. B 4acCTHOCTH, MOs JIeHb MPOABNAETCA B TOM, UTO S He 3alIOMMHAIO [ieTane
KOJa, KOTopblit nuiry. Bonee Toro, onacasch neperpysuTb CBOIO FO/IOBY, 51 yMBILIIEHHO
He 3alIOMMHAI0 MHOrMe AeTanu. M moatoMy s cTapaioch 3amuchiBaTh B KOZI€ BCE, YTO



[ToyeMy HY>XHO 3aHMMaTbCA pePaKTOPUHIOM

MHaye MHe MpPUILTOCh Obl AepXaTb B Moeil 6€[HON ronose. ITO MO3BONAET MHe He
6ecnokouTbCs O BO3/IENCTBMM Mapbl 6OKA/NOB NMMBa NOC/Te pabOTbl Ha K/IeTKM MOEro
TO/IOBHOTO MO3ra.

PedakTopuHT noMoraeT ny4iue MOHUMATD U Yy>koi Kof. Korza st cMoTpio Ha uyxoi
KOJI, 51 MBITAl0Chb COOOPa3nThb, KaK OH paboTaeT. S| CMOTPIO HA CTPOKM MCXOJHOTO TeK-
CTa ¥ roBopio caM cebe: “Ara, Tak BOT 4TO fieflaeT 3TOT ¢pparMeHT Kopa...” [IpuMeHss
pedaKTOPHHT, s He TONbKO MOHMUMAIO, KaK PabOTaeT KOJi, HO ¥ M3MEHSIIO €T0 TaK, YTOObI
OH NTy4llle OTPaXka/l MOe TIOHUMaHMUe, a 3aTeM TECTUPYIO CBOe MMOHMMAHMe, BBINOMHAS
MOAMUUMPOBAHHBIN KO U YOeXasACh B €ro KOPPEKTHOM paboTe.

C camoro Hayana s BHINONMHAK pepaKTOpUHT HebonbLIMX AeTaneit. Korma kop cra-
HOBUTCA 6o/ee ACHBIM, 1 HAXOXY B HEM TO, YTO ObIIO He3aMeTHO paHbiue. Ecnu 6bl 51
He BHOCM/T M3MEHEHUs, 5, CKopee BCero, He yBUAeN 6bl 3TMX HOBBIX A€Tanei — s He
CTONb COOOPa3UTENEH, YTOOBI CyMETb NPEACTABUTb BCE ITO BU3Ya/IbHO B CBOEIA [O/OBE.
Panbd xoncon (Ralph Johnson) cpaBHuBaeT nepssie waru pedakTOpUHra ¢ MbITbEM
OKOH, KOTOpO€ N03BO/IAET BUAIETb AAICHEE M Janbliue. Moe MHeHMe — pedaKTOPUHT mpy
u3yyeHuM Kopa obecrieduBaeT 6oee BHICOKMI YPOBEHb MOero nonnmanus. bes nomo-
1K peaKTOPUHTaA 5 He MOT Obl ero JOCTUYb.

PedakTopuHr noMoraetr HaXOGUTb OLIMOKYU

YeMm scHee A MOHMMAIO KOJ, TEM MPOLIe MHe HailTK B HeM oumn6bku. CnefyeT ckasatb,
YTO A He MacTaK McKaTb ownbku. Ecnu gpyrue yxutpsaoTcs, NpocMoTpeB 6ONMbLIOIH
dparMeHT Koja, TYT ke yBUAETb B HEM OLUIMOKH, TO /11 MEHA ITO HEROCTMIKUMAA MeY-
1a. Ho s 3ameTun, 4To, KOraa s BHINONHAW pedaKTOPUHT, MHE NPUXOAUTCA INyOOKO
BHMKATb B KOJI M Pa3buparbcs, YTO M KaK OH JieNlaeT. ITO MOHMMAaHME BO3BPALIAETCA B
kop. ITocne cTpykTypbl nporpaMmbl s1 NPOACHAI i ce6s HEKOTOpble BbICKa3aHHbIe
MHOIO NTPE/NONOKEeHU M B pe3y/bTaTe IPOCTO He MOTY MPOMYCTUTD OLIMOKM.

9To HamoMMHaeT MHe Bbicka3biBaHMe KeHTa Beka, KoTopoe OH 4acTo moBTOpSET:
“S1 He cnMuIKOM Xopownit nporpaMMucT. Ho A mporpaMMmCT ¢ XOpoWMMM NpPUBBIY-
kamu’”. PehakTOpUHT ABNAETCA TaKOWM XOpOLUei MPUBBIYKONM, KOTOpasA MOMOraeT MHe
NMUCaTh HaleXKHbII KO,

PedakTopuHr yckopseT HanMcaHue MPOrpaMm

B KoHe4YHOM MTOTe BCe CKa3aHHOe CBOAUTCA K OHOMY: peaKTOPUHT yCKOpsieT Ha-
NM1CcaH1e NPOrpamMM.

Cospaerca BneyaT/ieHMe BHYTpeHHero mportuBopeumsa. Korma s pacckasbiBaio o
pedaKkTOpMHre, CTAHOBUTCA OYEBUHO, YTO OH MOBbILIAET KaYeCTBO KOAA. YyullueHune
MPOEKTa, MOBbIlIeHNE YROOOUNTAEMOCTH, YMEHbLIEHNEe KOMMYECTBA OWMOOK — Bce
3TO cnoco6CTBYeT KauyecTBy koAa. Ho pa3Be ckopocTb pa3paboTku He CHUXKaeTCs U3-3a
BCEro 3TOro?



[naBa 2 IlpuHuuns pedpaKkTopuHra

S cuymTalo, 4TO 15 OBICTPOIt pa3pabOTKM NPOrpaMMHOr0 obecreyeHns KpaiHe Ba-
JKEeH XOpOLLUMIl MpOEKT. [71aBHasA Lielb XOPOIIEro MpoeKTa UMEHHO B TOM, YTO6bI Ha-
CKOTIbKO BO3MOXXHO YCKOPUTb pa3paboTky. be3 aToro HekoTopoe BpeMsa MOXHO pabo-
TaTb OBICTPO, HO OYeHb CKOPO I/IOXOit NMPOEKT HauMHAET TOPMO3UTb pabory. Bpems
OyaeT 3aTpaymMBaTbCs Ha IOMCK U MCIIPaB/IeHMe OIMOOK, a He Ha lo6aBnerne QyHKUM-
OHaZIbHOCTU. BHeceHMe M3MeHeHMUI 3aHUMaeT ropasfio 60oblle BpeMeH!, €C/Ii CHayasna
HY>KHO pa3o6paTbCcs B MporpaMMe 1 BbIABUTD AyOnupyrowmmitca kop. Ecnu kon coctout
MX OHMX 3aI/IATOK B HECKO/BKO C/10€B, 106aB/IeHMe HOBOI (YHKLMOHATBHOCTHU Tpe-
6yeT cyuecTBeHHO 60nblLero 06beMa KOMPOBaHUA.

Xopoumit MPOeKT BakeH VI NMOAAEPXaHUsA BBICOKOVM CKOPOCTM pa3paboTKyu mpo-
rpaMMHOro obecrneyenusi. PeakTopuHr nomoraet pa3pabaThiBaTh ero 6bicTpee, Tak Kak
He TONbKO MpeOXPaHsEeT NPOEKT OT YXYALIEHNMS, HO U CIIOCOOCTBYET €ro YTy4lIeHUIO.

Korga Hy>XHO BHINOTHATD pepaKTOPUHT

Korga peub upet o pedakTopuHre, MHe YacTo 3alal0T BONPOC O TOM, KaK OH JO/-
YKeH MIaHupoBaTbcs. He HYXKHO /1 BBIENATD U1 pepaKTOPUHIA Mapy HefieNb Mocye
KaXX[10¥ Napbl MecALeB pa3paboTku?

Sl mouTH Bcerga NpoTUB OTK/IabIBaHMA pedakTopuHra. Kak MHe kaxercs, pedak-
TOPUHT — 3TO He TOT BUJ, A€ATETbHOCTH, KOTOPbIN MOXKHO OT/IOXUTb. VM cnenyer 3a-
HMMATbCS MOHEMHOTY M NOCTOSIHHO. Hajlo He MpMHUMATD pelleHue o NPOBEeHUN pe-
¢bakTOpuHra, a IPOBOAUTD €T0, TOTOMY YTO BbI JO/DKHBI JIe/IaTh CBOI0 paboTy, a IOMOYb
BaM B 3TOM MOXX€T MMEHHO pe(aKTOPUHI.

IIpaBumo Tpex

IloH Po6epTc ogHaxcab! cka3an MHe cnenymollee. Koraa Bbl lefiaeTe YTO-TO B MepBbIit
pas, Bbl IPOCTO 3TO fienaeTe. Bo BTOpoIt pa3 Bbl MOPLUMTECH OT MOBTOPEHMUS TEX Ke
HeicTBUIA, HO BCe XKe Jienaere UX. HakoHel, fenas aTo ke B TPeTUIt pa3, Bbl HaUMHaeTe
pedakTOpMHT.

s
‘@_ Hauunatime pedpakmopure nocne mpex nosmopos.

BoimonHsiite pedpakropuHr npyu go6aBnennyn GyHKIun

Yaue Bcero st BHIMONHAK peaKTOPHUHT, KOrAa f06aB/IAK0 HOBYIO (QyHKLMIO B He-
KOTOpYI0 nporpammy. YacTo npuumHoi pepakTOpuHra ABNAETCA TO, YTO OH NIOMOTaeT



Koraa Hy>HO BLINOMHATH pepaKkTOPUHT

Myvllle TIOHATb KOJi, KOTOPbIit MHE HYXXHO MOAMPULIMPOBATb. ITOT KOJ MOT HalMcaTh
KaK JIpyroi NporpaMMMUCT, TaK U s caM. Kaxablit pa3, Korja mpuxoauTcs pa3buparbes
B TOM, YTO JieflaeT HeKMit Kofl, A 3ajaio cebe BOMpPOC O BO3MOXKHOCTM M3MEHUTD €ro
CTPYKTYPY TaK, 4TO6bI KO cTan 60/1ee MOHATHBIM. [Tocne 3TOro 51 BhINoNHA0 pedakTo-
puHr Kofja. YacTM4HO 3TO Jle1aeTCA Ha TOT C/Tyyait, eC/IM MHe PUAETCA C HUM paboTaTh
B Oy/ylleM, HO ITaBHbIM 06pa3oM MOTOMY, YTO NPY BbINOTHEHUM pepaKTOPUHTa KOA
ANA MEHA CTAHOBUTCSA KyZia MOHATHee.

Euwe ofHa npuymuHa BbINOMHEHNS peaKTOPMHIra — 3TO Ha/lMyYMe NMPOEKTa, KOTO-
pblit He MO3BONAET N1erko A06aBNATb HOBble QYHKLMU. [N1A15 Ha NPOEKT KOAQ, 5 TOBO-
pio caM cebe: “Ecnu 6b1 3TOT KOA Obl/I CIIPOEKTUPOBAH MHaYe, TO JOOABUTb HYXXHYIO
dyHKLMIO 6b110 6b1 OYeHb MPOCTO”. Sl He HAYMHAK Tep3aThCs O NMPEXHUX NPOMaxax,
a UCNPaBJIAIO UX C MOMOLLbIO pedpakTopuHra. YacTM4HO A fenaro 3To s obneryeHns
Aa/NbHELUMX YCOBEPILEHCTBOBAHUI KOJ]a, HO B OCHOBHOM IIOTOMY, YTO 5 CYMTAIKO 3TO
caMbIM 6bICTpbIM crioco6oM. [1pu npaBunbHOM noaxofie peakTOpUHT — ObICTPBINA U
CNoKoJHbII npouecc. [Tocne ero BoimonHeHns fo6apneHne HOBOM QYHKLMM MPOUCKO-
AUT 3HAYMTENbHO NpolLe ¥ TpebyeT MeHbllle BpEMEHM.

Boinonusite pe¢pakTOpUHT BO BpeMs UCIIPaBIeHUs OMOOK

ITpu ucnpapnerum oln60K r/1aBHasA NO/b3a pepakTOPUHTA B TOM, YTO KO CTAHOBUT-
cs 6onee MOHATHBIM. Korzia A paccMaTpuBaio KOJ M MBITAlOCh NOHATD €ro, IpUMeHeHe
pedakropuHra ynpoiaet Moto 3ajauy. JacTo BbIACHAETCSA, YTO TaKas aKTUBHas pabora
C KOJIOM IIOMOTaeT HaiTH B HEM OLIMOKM. MOXXHO B3M/IAHY Tb HA 3TO M C APYTOil CTOPOHBI:
€cnu Mbl TontyyaeM coobuienne 06 ownbke, 3HaAUYNT, HY>KHO NOAYMATh O peaKTOpUHTE,
NOTOMY 4TO KOJ|, He 6bI/T AOCTaTOYHO MOHATHBIM M Mbl HE CMOI/IM YBUZIETb B HEM OLUMOKY.

BoinonHsAiTe pepaKTOPUHT B X0 aHANTM3a KOAA

B psAne opraHusanuit perynspHo npoBoAATcsa cobpaHusA Mo aHanu3y koaa. B apy-
TMX 3TUM HE 3aHMMAIOTCA, — M COBEPLIEHHO HampacHo. AHanus, uau o63op, Koaa
Cnoco6CTBYeT pacrpOCTPAaHEHMIO 3HAHMI CPeAM BCeil KOMaHJbl pa3paboTYMKOB.
Bonee onbiTHble pa3paboOTYMKyM TakuM 06pa3oM JENATCA CBOMMM 3HAaHUAMMU C Me-
Hee OMbITHbIMU. Takue BCTpeyy A/1A aHaNMM3a KOAA MOMOTaloT 60/blleMy KONUYECTBY
NpOrpaMMMCTOB NOHATDb 6O/blIEe YMCIO ACTIEKTOB KPYIHON NPOrPaMMHOM CUCTEMBI.
Onu oyeHb BaXKHbI 1A HANMCAHUA NOHATHOrO kofa. Koji, HanmcaHHbIi MHOIO, MOXET
Ka3aTbCsl IOHATHBIM MHe, HO He MOeit KOMaH/le. 9TO HOPMa/bHO, Belib OYeHb TPYAHO
NOCTaBUTh ce6s Ha MECTO TOTrO, KTO He 3HaeT, Kak Bbl paboTraeTe. AHanN3 MO3BO/AET
TaK>Xe BbICKa3aTb I107Ie3HbIE MBIC/TM 6ONbLIEMY KOTMYECTBY /TIOfiei. Y OHOTO YenoBe-
Ka — 0CO6EHHO TaKOro, Kak i — CTO/IbKO Pa3HbIX XOPOLUMX MJel He MOABUTCA M 3a
Heziento. Bknag Bcex obneryaer xuM3Hb KaX/[oro, MO3TOMY JIMYHO A BCEra CTapaicCh
noceuiaTb Takue cO6paHms.
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Oxka3anoch, peakTOpUHT TOMOraeT MHe pa3bupaTbCs B KOJIe, HAMMCAaHHOM APYTHU-
My nporpaMMucTaMu. JIo TOro, Kak s CTaJl aKTUBHO MCNO/Ib30BaTh Pe(aKTOPUHT, 1 MOT
MPOYECTb KOJI, B OTpe/ieNIeHHON Mepe MOHATH ero ¥ BHECTU CBOM MPEIOXKEHMUSA 110 €ro
yny4uieHuto. Terepb ke, KOTIa y MeHA BO3HMKAIOT UJIeH, A Cpa3y Pellalo, He/b3sA M UX
HeMe[IEeHHO pean30BaTh ¢ MOMOLIbI0 peakTOpuHra. ECin MO>XKHO, TO 51 BHINOMHAO pe-
¢akTopuHr. IIpozieniaB Tak HECKONBKO pa3, 1 MOy 6onee ACHO yBUAETb, Kak 6yneT Bbl-
I/IA[EeTh KOJ TOC/Ie BHECEHUs B HETO NpeularaeMbix M3MeHeHUit. MHe He Hafio Hamps-
ratb Boo6paXkeH1e, YTOObI IpeACcTaBUTD OYRYILUIA KOJ, A Cpa3y 8usxcy ero. B pesynbrare s
NPUXOXY K UAESM CIeAYIOLIero ypoBHs, KOTopble 6e3 pedakTopuHra He NOABUUCH Obl.

Kpome Toro, pedakTOpMHT 1IoMoOraeT nony4aTb 60nee KOHKpeTHble Pe3y/IbTaThl OT
aHanu3a kopa. [Tpyu ero BBINOTHEHUM HOBbIE NMPE/IOKEHUS HE TONbKO BO3HUKAIOT, HO
B OCHOBHOM TYT )Xe U peanusyloTca. B pesynbrate MeponpusTue okaspiBaeTcsa Kyaa
60ree ycrewHbIM, YyeM 6b1710 6b1 6€3 pedakTopuHra.

YT06B! ONMCAHHBIA MHOKO CIIOCO6 paboTan, rpynmbl, aHAMU3UPYIOILME KO, AOX-
Hbl OBITb HeBeMKK. MOt ONBIT TOBOPUT O TOM, 4TO JTyYLli€e BCETrO, KOT/Ia Hafi KOJIOM CO-
BMECTHO paGOTaIOT peLieH3EHT M aBTOP KOJa. PelieH3eHT mpepnaraeT cBou U3MEHEHU,
¥ BMeCTe C aBTOPOM OHM PELLAIOT, HACKO/TBKO JIETOK COOTBETCTBYIOLIMI pedaKTOpUHT.
Ecnu uaMeHeHme HeGONbLIOE, OHM TYT XKe €r0 BHOCAT.

[lnst 0630pa 601bLINX POEKTOB 3a4ACTYIO Tyyllle COOPATh HECKONMBKO Pa3HbIX MHe-
HMit B 6onbluelt 1o pasMepy rpynre. IIpu 3TOM MpocToi MOKa3 KOAa MOXET OKa3aTb-
cA He nyqwuM pelueHneM. S npeanountaro ucnonb3osatb UML-auarpammer u npo-
XOUTh CLEHapuy C MIOMOLLbI0 KapT oTBeTcTBeHHOCTH KaccoB (Class Responsibility
Collaboration cards). B utore 0630p npoexTa s NpoBOXY B I'PyMnmax, a aHa/m3 CaMoro
KOf]a — C OT/Ie/IbHbIMM PelieH3eHTaMMu.

OTa upess aKTUBHOro o63opa Kopa J0OBEfleHa IO CBOEro JIOTMYEeCKOro npefiena B
npaxkTuKe nporpammupoBanmns napamu (Pair Programming) B skcTpemanbHOM npo-
rpammupoBaduy [3]. Ipu ucnonb3oBaHUM 3TOI TEXHONOTUM BCE BaXKHbIe pa3paboTKu
BBITIO/IHAKOTCA ABYMs pa3dpaboTuMKaMy Ha ORHON MaluuHe. B pesynbraTe npouecc pas-
paboTKyM BK/II0YAET HENpPepbIBHbII aHANMN3 KOAA U €ro peaKTOpPUHL.

A\ 4 v
Mouyemy pecakTopuHr paboTtaer
KeHTt Bek

MporpamMmbl UMEIOT ABa BUAA LLGHHOCTU — TO, YTO OHWU MOTYT AenaTb ANA HAC CEroaHs,
1 TO, 4TO OHM CMOTYT AenaTb 3asTpa. Yawe Bcero npu NPorpaMMUPOBAHUN Mbl COCpe-
[OTOMMBAEMCA Ha TOM, 4TO TpebyeTcA ceroaHA. McnpaenAa ownbKy unu ao6asnan
HOBYIO BO3MOXHOCTb, Mbl MOBbILLIAGM LI@HHOCTb CErOAHALIHEN NPOrpamMMbl, paclupAA
€e BO3MOXHOCTW.

Henb3a nporpaMMupoBaTh AONMO U HE NOHATDb, YTO TO, YTO CUCTEMa AenaeT CeroaHA, —
Nnwb oaHa CTOpOHa Meaanw. Ecnu BbINONHATL CerogHA Ty pabory, KOTOpaA Hy>XHa



Yro MHe cka3aTb PYKOBOACTBY?

cenyac, Tak, 4TO 3TO MOXEeT He NO3BONUTb CAenaTb 3aBTpalwHIiolo paboTy, Bbl Npou-
rpanu. KoHe4Ho, Bbl 3HaeTe, YTO HYXXHO CEroAHA, U AANeKO He TakK YBEPeHbI B TOM, 4TO
notpebyeTch 3aBTpa. ATO MOXET 6blTb HEYTO, YTO Bbl MPOCTO HE B COCTOAHUU CEroAHA
cebe npeacrasuTe.

A 3Halo aocTaTtoyHo, 4TOOLI caenaTb CErogHAWHWE Aena. A CNUWKOM Mano 3Haio,
4T06bI BLINONHUTL 3aBTpaLlwHiolo paboTy. Ho ecnu A Gyay paboTtatb TONbKO ANA Ceroa-
HAWHEro AHA, 3aBTpa A He cMory paboTaTb Boo6uwe.

OAvH 13 NyTel peweHnA yka3aHHoU npobnembl — pecdakTOpuHr. BelIACHUB, 4TO BYe-
palwHee peweHue NOTEPANO CMbICN, Mbl UBMEHAEM ero. Tenepb MOXHO NPUCTYNUTb K
CeroAHAWHeNn 3aaaye. 3aBTpa HalMn CEerogHAWHWE B3rNAAbI Ha 3aaady ycTapeioT, U
Mbi BHOBb 6yaeM N3MeHATb ee.

B 4em npuunHa TpyaHocTel paboTbl C nporpamMMamu? A BUXY HeTbipe OCHOBHblE
NPUYUHBI.

B TpyaHo MoanUUMPOBATL TPYAHbIE ANA YTEHWA NPOrPaMMbi.
® TpyaHo MoancVuMpoBaTL NPOrPaMMBbl, B TOrUKE KOTOPbIX UMEeTCA AybnupoBaHue.

| TpyaHo moaucuuuposaTb NPOrpamMmmMbl, KOTOPbIM HyXXHbl HOBble DyHKUWK, Tpebyio-
wure n3MeHeHun B paboralowem koge.

® TpyaHo moaucuumMpoBaTh NPOrpamMMbl CO CNOXKHOMN YCNOBHOW NOTMKOMN.

HaM Hy>XXHbl NporpaMMbl, KOTOPbIE NETKO YUTaTb, TOrMka KOTOPbIX COCPeaoToYeHa B

OAHOM-EAWHCTBEHHOM MEeCTe, BHECEHME U3MEHEHUW B KOTOPbIe He MEeHAeT Ccyljec-

TBylOlWlee noBeaeHne YHKUWN U KOTOPbIE® BbIPAXatoT YCNOBHYIO NOMMKY Kak MOXHO

6onee npocTo.

PedbakTopuHr npeacraenAeT coboi nNpouecc NOBLIWEHUA LEHHOCTU paboTaiowewn

nporpaMmbl He NyTeM U3MEHEHWA ee NOBEAEHUA, a C NOMOLLbIO NPUAAHUA e CBOWCTB,

obecneunsatownx NPoaoNKeHne ee pa3paboTKun C BbICOKOW CKOPOCTbIO.

A A

YTo MHe CKa3aTh PyKOBOACTBY?

MHe oyenb yacTo 3afaoT Bonpoc “Kak moscHUTh BaXKHOCTb pedakTOpPUHIa PyKoO-
BOACTBY?” ECIM pyKoBOAMTENb TEXHUYECKM PAMOTEH, TO OOBIYHO HET MpobieM 03-
HaKOMMTb ero ¢ pedakropurroM. Ecnmu oH Oeiicmeumenvno 3a60TUTCA O KadyecTBe,
TO c/efyeT MoAYepKUBaTh MpeuMylecTBa pedak TOPMHIa [/ MTOBBILIEHUA Ka4eCTBa.
B TakoMm cnyyae Henmoxo nMoka3aTb MpenMyiecTBa peakTOpMHTa, UCIOIb30BAB €ro B
npotuecce 0630pa kofa. MHOrMe MCCIEOBaHUA MTOKA3bIBAKOT, YTO TEXHUYECKMIT 0630p
KOJIa UTPaeT Ba)KHYIO POJIb /1A YMEHbLIEHMU KOMNYeCTBa OLUIMOOK U YCKOpeHUs pa3pa-
60Tk MporpaMMHOro obecredenus. [IoATBep>KAEHUS ITOTO Te3uCa MOXKHO HAMTH BO
MHOXECTBE KHUT, MOCBALIEHHBIX aHa/M3Y, IKCIIePTU3€e UM TEXHONOTUAM pa3paboTKm
nporpaMMHoro o6ecnedenus. Bcero aToro fomKHoO 6bITh [OCTATOYHO, YTOOBI YO€AUTH
PYKOBOZICTBO B Ba>XKHOCTM NpoBefeHns 0630pa Kofia. A OTCIofia TONbKO OAMH LIar A0
npuMeHeHNs pedakTOpMHTa KaK 4acTi 0630pa Kopa.
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KoHe4HO, 4acTo pyKOBOIMTENN TONBKO FOBOPAT, YTO Ka4eCTBO JIi HUX — caMoe
I/IaBHOE, HO Ha Jiefie MX 6ecoKOUT Tonbko rpaguk pabot. B atom cnydae mMoit coBeT
HECKOJIbKO CITOPHBIi: He TOBOPUTE UM BOOOILe HUyero!

Caborax? BoBce HeT. Mbl, pa3paboTuMKku NpOrpaMMHOro obecredeHus, — Mpo-
deccuonansl, 1 Hala paboTa 3aKk/04aeTcs B Hanbonee 6bICTPOM co3faHum 3pdeKkTus-
HOTO [POrpaMMHOro obecreyeHus. Moit ONBIT MOKa3bIBAET, YTO pePaKTOPHUHT CylLec-
TBEHHO IMOBBIIIAET CKOPOCTb CO3AaHus npunoxenuit. Korga Hy>xHo 106aBUTb HOBYIO
GyHKLMIO, 2 TPOEKT IPY 3TOM He MO3BONAET BBITIOMHUTD 3TY MOAUDMKaLMIO ObICTPO
M TIPOCTO, TO GbICTpee OyneT U3MEHUTb CTPYKTYPY NMPOEKTa, a YK Nocne A06aBnATh
HOBYI0 (pyHKLMOHaNBHOCTb. Ecu HY>KHO McripaBUTbh OWIMOKY, TO MEpBOE, YTO HYX-
HO, — 3TO MOHATD, KaK paboTaeT NporpaMMma, a GbICTpee BCEro 3TOr0 MOXHO AOOUTbCS
¢ nomolblo pepakropuHra. PykoBopuTenn, moaroHsaemblit rpadpukoM paboT, XoueT OT
MeHs1 MOBBILIEHUsT CKOPOCTH; HY, a KAK MMEHHO s 6yAy 3TOro Ao6MBaTbCA — He €ro
meno. Camblit GbICTPbI MYTb — pedaKTOPMHT, a MOTOMY A 6yAy MM 3aHMMAThCA.

\a v
KocBeHHOCTb U pehaKTOpUHr

KeHT bek

KMGGPHGTMK& — 3TO0 AguncywnnnuHa, sepAawan B 10, 410 nobbie ﬂpOdﬂeMbI MOXHO
pewnTb BBegeHnemM 0gqHOro niin HeCKo/NNbKnx ypoeﬁeﬁ KOCBEHHOCTH.

— Aennuc fle bpironep (Dennis DeBruler)

C y4eTom npuBepXeHHOCTU pa3paboT4yMKoB NPOrpPamMMHOro O06eCneYEeHWA KOCBEH-
HOCTW He cneayeT yAMBNATLCA TOMY, 4TO 0ObIMHO pechak TOPUHT NPUBOAUT K AONONHK-
TEeNbHON KOCBEHHOCTH B Nnporpamme. Kak npaesuno, pehakTopuHr pasaenfeT 6onbwme
06beKThi (a Takxe 6onbline MeToabl) Ha HECKONBKO MEHBLUMX.

PedakTopuHr ABNAETCA 06010400CTPbIM Me4oM. MNpu Ka>kaoM pasaeneHun Yero-nnbo
HaABOE KONMMYECTBO 0OBHLEKTOB, C KOTOPbIMA NPUXOAUTCA YNPaBNATbLCA, pacTteT. 3To
MOXET TakXXe 3aTPyAHUTb YTEHWE UCXOQHOrO TEeKCTa, NOTOMY 4TO 0AUH O6BEKT aene-
rmpyeTt paboTty apyromy o6bekTy, KOTopbii Aenermpyer ee TpetbeMy. KOCBOHHOCTbL B
CBA3W C U3NOXXEHHDbIM XeNnaTenbHO MUHUMU3UPOBAaTb.

Ho cnewka Hy>xHa nuwb npu nosne 6nox. KOCBEHHOCTb MOXET UMETb CO6CTBEHHbIE
npevmylyecTBa, NPoOABNAEMbIE pa3HbiMU cnocobamu.

B MoXeT no3BONUTb COBMECTHO MCNoONb3oBaTb noruky. Hanpumep, nogme-
TOA, Bbi3bIBAEMbIA U3 Pa3HblX MECT, UMW MEeToA cynepknacca, AOCTYNHbLIA BCEM
noaknaccam. i

B MoxeT OTAeNbHO NOACHUTbL HaMEepPEeHUA U peanu3aumio. Boibop uMeHn Kax-
AOro Knacca u Kaxaoro Metoaa Aaet BO3MOXHOCTb OOBACHWTL Balwn HAMEPEHUA.
BHyTpeHHUIA Koa Knacca unu MetoAa OGBACHAET, Kak 3TM HaMepeHWA peanusy-
10TcA. Ecnn BHYTPEHHWN KOA HanUcaH B TOM Xe Ayxe, C NOMOWbIO pasAeneHna
HamepeHui Ha ele MeHbLIME YacTK, TO Bbl MOXETE Hanucartb KoA, KOTOPbii CBA3bI-
BaeT BoeAWHO 6onbluyio 4acTb BaXKHOW WHPOPMaUMK O BaWKX CTPYKTypax.
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@ [MomoraeT u3onuposaTb U3IMEHEHUA KoAa. [loNyCTUM, A UCMONb3YI0 O6BEKT B
ABYX pa3HbiX MECTax, U Hy>XHO W3MEeHUTb ero NoBeaeHUe B OAHOM M3 HUX. Ecnu
U3MEHWUTb OGBEKT, 3TO MOXET NOBNUATL Ha 06a ero MCnonb3osaHuA. Mo3ToMy A
cHavana co3falro NOAKNAcC U UCNONb3YIO ero TaMm, rAe HY>XHO BHECTU U3MEHEHUA.
Tenepb MOXHO MOAWMUMPOBATL Cynepknacc 6e3 pucka HenpeaHamepeHHoro
W3MEHEHWUA BO BTOPOM Cly4ae.

® [lomoraer KOAuPOBaTL YCNOBHYIO NOruKy. B o6bekTax eCTb TakoW MEexaHWu3Mm,
Kak nonumopdHble coobWeHnA, TM6KO, HO ACHO BblpaXatowWwnue YCAOBHYIO NIOMUKY.
MNpeobpa3yA ABHblE YCNOBHbIE ONepaTopbl B COOGWEHNA, 3a4acTyl0 MOXHO OAHO-
BPEMEHHO YMeHbWWUTb AybnupoBaHue, ynyywuTb ACHOCTb U NOBLICUTL FMOKOCTL
nporpammb..

Bca peAtenbHoCTb pecpaKTopMHra CBOAUTCA K cneaylouweMy: Kak, CoxpaHus Tekyuwee
noseneHne CUCTeMbl, NOBbLICUTb €€ UEeHHOCTb — NyTem MNOBblIWEeHUA KayecTtea wnu
CHUXKEHWUA CTOUMOCTH.

Haubonee pacnpoCTpaHeHHbli BapuaHT AEWCTBUA — NPOCMOTPETb MporpamMy w
HaWTW MeCTa, rae He xBaTaeT NPEUMYLWECTB KOCBEHHOCTU. 3aTeM HYXXHO BHECTU B HUX
HeobXx0ANMYIO KOCBEHHOCTb, HE MEHAR CyLLecTBylowWwee noseaeHWe. B pesynbraTte 3Tux
AEeNCTBUN UEHHOCTb NPOrpamMMbl BO3pacTaeT, NOTOMy Tenepb y Hee 6onblue KayecTs,
KoTopbie 6yayT UeHHbIMK 3aBTpa.

CpaBHuTe 370 C TlaTenbHbiM NPeABapUTENbHLIM NPOEKTMPOBaHMeM. TeopeTudeckoe
NPoOeKTUpOBaHWe npeacTasnAeT coboit MOMbITKY o6ecnednTb CUCTEMY BCEMW LIEH-
HbIMW BO3MOXHOCTAMM ele A0 HanucaHuA koaa. Mocne 3Toro Koa NPOCTO Hapawuea-
€TCA Ha OCHOBATeNbHO NPOAYMaHHOM Kapkace. masHaA Npo6nema B TOM, 4TO MOXHO
O4YeHb Nerko oWwubnUTLCA B CBOWMX NPeANON0XeHUAX o 6yaywemM nporpammbl. PedakTo-
PVHF K@ UCKNIOYaeT OMacHOCTb UCNOPTUTL BCE HeyAayHbIM NpoeKkTuposaHueM. Mpo-
rpamma nocne pedakTopuHra BeAeT cebA Tak Xe, Kak u 40 Hero. Kpome Toro, Mbl
nony4aem BO3MOXHOCTb 406aBUTb B KOA LIGHHbIE CBOWCTBA.

EcTb 1 BTOpOW, 6onee peakun BapnaHT. Hy>XHO HaNTU KOCBEHHOCTb, KOTOPAA He OKY-
naer cebn, n ycTpaHUTb ee. HacTo 310 NPORBNAETCA B (hOPME NPOMEXXYTOYHbIX METO-
A0B, CNY)XMBWWX ANA PELEHUA KaKUX-TO HblHE He aKTyanbHbiX 3aAay. ATO Takxke
MOXET 6biTb 3aAyMaHHbIW KaKk COBMECTHO UCNONb3yeMbIA NN NONUMOPMHBLIA KOMNO-
HEHT, KOTOPbIA 0Ka3ancA HY>XHbIM B OAHOM-eAUHCTBEHHOM MecTe. MNpu o6HapyxeHun
Takon “napa3nTHON” KOCBEHHOCTU €€ HYXXHO yaanuTb. LIEHHOCTb NporpaMmbl Npu 3TOM
NOBLICUTCA He 3a CYeT HANU4YUA B HEeW YNOMAHYTbIX Bblle CBOUCTB, a U3-3a TOro, 4TO
TOT Xe pe3ynbTar NoNy4aeTcA C UCNONb30BAHNEM MEHbLUEN KOCBEHHOCTW.

A— —A

IIpo6rmeMbI pyu BoinonHeHuM pedaKTOpUHTaA

ITpn n3ydyenum HOBOII TEXHONOIUY, CYLI€CTBEHHO MOBbILIAIOLLEN MPOU3BOAUTE/b-
HOCTb TPYAa, ObIBaeT TPYAHO YBUAETb CUTYaLIMM, KOTAia OHA HenpuMeHnMa. O6bIYHO
OHa M3y4YaeTCcA B KOHKPETHOM KOHTEKCTe, 4acTO MPOCTO B OTA€NbHOM npoekTe. TpynHo
TNpeCTaBUTD, YTO 3TA TEXHOMOTUA MOXET CTaTb Mano3pPeKTUBHOM, a TO 1 MOMPOCTY
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BpenHon. [lecsatb net Hasaja' Ta xe cutyauus 6sina c obbekramu. Ecnu 6b1 Torga Mens
CIIPOCU/IN, B KAKUX Cy4asX He CTOMT MO/Ib30BAaTbCs 00beKTaMu, s Obl 3aTPYAHMIICA C
orBetoM. He To YTOOBI A He cuMTas, YTO MpUMEHEHUE OOBEKTOB MMEET CBOM TPaHMU-
Ubl — A JOCTaTOYHO LIMHMUYEH J/1s 3TOr0. Sl MPOCTO He 3HA/ 3T OTPaHMYEHUs, XOTA
NpeuMYILecTBa 06 EKTOB ObIIM MHE XOPOLIO U3BECTHBI.

Tenepn T0 Xxe camoe npoucxoaut u ¢ pedakTopuHroM. Mbl 3HaeM €ro npeuMmylie-
cTBa. Mbl 3HaeM, YTO OH MOXET CYlL|eCTBEHHO MU3MeHMTDb Hauly pabory. Ho Haw onbit
ellie HeIOCTaTOYHO 60raT, YTOObI yBUAETb MPUCYLIME eMY OrpaHUYEHNSL.

IJTOT pasfienn KOpoye, YeM MHe Obl XOTENOCh, M B ONpPEMeNIEHHON Mepe TECTOBBIN.
Yem 6ornblie MpOrpaMMICTOB Y3HaeT O pedaKTOPUHTe, TeM GOIble MbI O HEM 3HaEM.
[lnsa Bac 3TO JO/MKHO O3HAYATh, YTO, HECMOTPS Ha MOIO YBEPEHHOCTb B HEOOXOAMMOC-
TU MPUMEHEHNA peaKTOPUHTA [YIA MONTy4YeHUs PeAOCTABASAEMBIX UM [IPEUMYLIECTB,
HaJl0o BHMMATENbHO C/IEUTD 3a €r0 MpoLeccoM. 3aMeyaiiTe TPYAHOCTH, BOSHUKAKOLME
NpyU BHIMONHEHUYU pedaKTOPUHTa, U coobLMTe HaM O HMX. YeM 6o/blue MBI Y3HaeM O
pedakTopuHre, TeM 60nblIe pelIeHMT BOSHMKAIOLIMX POOIEM MBI HAMZIEM U CMOXKEM
ONpefieNTh, KaKMe M3 HUX He MOAJATCA PeIleHHO.

basb1 ganHHbBIX

OpHoit u3 npo6meMHbIX obnacTeit sABNAKTCA 6a3bl JaHHbIX. BonbuMHCTBO 6M3-
HeC-TIPU/IOKEHMH TECHO CBA3aHbI C 6a3aMy JaHHBIX. ITO OfiHA U3 MPUYMH TPYAHOCTEN
BHECEHMA M3MeHeHu! B 6a3bl JaHHBIX. JIpyroit MpUYMHOM ABNAETCA MUIPALUA AaH-
HbIX. [laxke eC/tu Ballla CMCTEMaA TILATENTbHO pa3fiefieHa Ha C/IOU [Isl YMEHbLIEHUA 3a-
BUCUMOCTEH MeXAY cXeMoy 6a3bl JaHHBIX U 06'bEKTHOM MOJENbIO, U3MEHEHNE CXEMbI
6a3bl JaHHBIX 3aCTAB/IAET BBIMOTHUTD MUTPALMIO JAHHBIX, KOTOPasi MOXET OKa3aTbCs
JUIATEIbHOM U PUCKOBAHHOM OTepaLMeit.

B cnyyae Heo6beKTHBIX 6a3 JAHHBIX C 3TUM MOXKHO CIIPaBUTHCA C MOMOLLBIO OT-
A€TbHOTO MPOrPaMMHOTO C/I051 MEXAY 0ObEKTHOM MOJENbIO M MOJIENbIO 6a3bl JAHHBIX.
Tak MOXXHO M30NMPOBATh OIHM OT APYTUX U3MEHEHMA ABYX pa3HbIX Mopeneit. [Ipu mo-
mnduKaummu OfHON Mojenu He 06A3aTeNIbHO AeNaTh TO e C APYrol — HAOCTAaTOYHO
MOAMGULMPOBATh MPOMEXYTOUHBIN C/IOM. ITOT C/IOM [O6AB/AET CIOXHOCTb B CU-
CTeMY, HO 3aTO Pe3KO MoBbIlIaeT ru6KocTh. [Jaxke 6e3 pedakTopuHra 310 MOXKET OBITH
O4YeHb BaXKHbIM, KOIJIa MMEETCSA HECKONbKO 6a3 JaHHBIX MU NPH CIOXKHON MOAENH
6a3bl JaHHDIX, KOTOPOJ BbI HE MOXKETE YIIPaB/IATD.

He 06s3aTenbHO HAYMHATD C OTAE/TBHOTO C0A. MOXCHO CO3IaTh 3TOT C/IOH, €C/IM Bbl
3aMeTHUTe, YTO YaCTU OO'HEKTHOM MOJIE/IM CTAHOBATCA M3MEHYUBBIMU. TaK JOCTUTAIOTCSA
Hau/Iyylne BO3MOXXHOCTY IS BHECEHUsI U3MEHEHMI.

! HanomuuM, 40 KHMra ussana B 1999 rony. — IIpumeu. nep.
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O6BbexTHbIe 6a3bl JaHHBIX OMHOBPEMEHHO U O0/Er4aoT 3a/jady, M YC/IOKHSAIOT ee.
HekoTopble 06BbEKTHO-OpMEHTHPOBaHHbIe 6a3bl JaHHBIX 00€CIeYMBAIOT aBTOMATH-
YeCKYI0 MUIPalMIO OT OJHOM Bepcuyu 0ObEKTA K JPYTOi. ITO CHMXKAET HeOOXOAMMbIe
yCUMIIUA, HO IPUBOAMT K NOTEpe BpeMeHM Ha BbINONHeHMe Murpauyun. Ecnm murpauus
He aBTOMAaTU3MPOBaHa, €€ MPUXOAUTCA OCYLIECTBIATb CAaMOCTOATENbHO, YTO Tpeody-
eT 6onbumx ycunuit. B aToit cutyauun crepyer 6onblie 3a60TUTbCA 06 M3MeHEHUM
CTPYKTYp AaHHBIX KnaccoB. MokHO cBOGOAHO INepeMellaTh MOBefieHMe, HO HYXHO
6bITb 60ONIEE OCTOPOXKHBIM NpH MepeMellieHnu noneit. Hy)kHo npuMeHATb MeTOAbI 10-
CTymMa K AaHHbIM, YTO6BI MMONTYYaTh UIUTIO3UIO UX NepeMeLlleHN, B TO BpeMs KaK B Jeil-
CTBUTENBHOCTH OHO He mpoucxoauno. [Ipu J0cTaTOYHOM YBEpEHHOCTH B TOM, YTO BbI
3HaeTe, Ijie JO/DKHbI HaXOAUTbCA JaHHbBIE, UX MOXKHO MEPEMECTUTD C MIOMOLIBIO O{HOM
onepauuu. MoauduumpoBartb CleyeT TONbKO METOABI AOCTYIIA, YTO CHMUXKAET PUCK
MOAB/IEHUSA OWMNOOK.

V3meHeHue nnrepdeitcon

OnHMM U3 BaXKHBIX BONPOCOB NPUMEHEHUA OOBEKTOB ABIAETCA TO, YTO OHM IO-
3BO/IAIOT M3MEHATb peaNn3alMio MPOrPaMMHOrO MOAY/IA OTAENbHO OT M3MEHEHMM
uHTepdeiica. MoxxHO 6€30MacHO M3MEHMTb BHYTPEHHee YCTPOMCTBO 00beKTa, He No-
TPEBOXXMB MpPU 3TOM HUYErO B MPOrpamMme, HO UHTepdeiic — AeN0 Apyroe, eCu ero
M3MEHUTb, MOXKET CTYYUThCS BCAKOE.

VMHorpa Bbi3bIBaeT 6€CMOKOMCTBO TO, YTO MHOTME PePAKTOPUHIYU AeCTBUTENIbHO
u3MeHAT uHTepdeitc. Takoit mpoctoit pedakTOpMHI, Kak “YaaneHue mapamerpa’
(c. 294), uennkom nocpAlleH M3MeHeHn0 nHTepdeiica. Kak xe 310 cooTHOCUTCA ¢ ca-
MOVt njeeit MHKancynauum?

Ecnu gocTyneH Koa, BbI3bIBaIOLIMIL METOA, TOMEHATD €r0 UM HeTpyAHO. [laxke ecnu
3TO OTKPBITBIA METOJ, HO €CTb HOCTYN KO BCEM MECTaM, I/ie OH BbI3bIBAETCSH, METOR
MO>XHO NepenMeHOBbIBaThb. [Ipo6reMa BO3HMKaeT TO/BKO TOTAa, KOra MHTepQeic nc-
NO/b3YeTCsA KOJOM, KOTOPbIif HE/b3s HAMTH M M3MEHMTD. Sl Ha3bIBaIO TaKoit MHTep(eic
onybnukoeannuim urmepdeiicom (4TO ellle Ha WIAT Aa/blle, YeM OTKPLITbIA MHTEp-
¢eitc). Ecnu nHTepdeitc onybnmkoBaH, He6€30MacHO ero U3MEHATb M PeAAKTUPOBATD
MecTa BbI30Ba. IIpouecc cTaHOBUTCA 60O/ee CIOKHbBIM.

ITO NOHATHUE HECKO/IBKO MEHAET MOCTAHOBKY BONpoca. 3aja4a Ternepb GopMyImpyer-
CA MHaye: KaK ObITb ¢ pepakTOpPMHIaMu, M3MEHAIOLMMM ONyO/IMKOBaHHbIe MHTepdeitchI?

Kopotko rosops, npu usameHeHuu B pepakTOpuHre ony6nmKoBaHHOTO uHTepeit-
ca HeoOXOAMMO COXPaHATb KaK CTapblif MHTepQENC, TaK U HOBbINA, XOTA Obl A0 TOrO
BpEMEHM, KOI/la MO/Ib30BaTe/IM OTPearMpyloT Ha 310 u3MeHeHue. K cyacTbio, 3TO He
TaK yX C0XHO. O6bIYHO MOXKHO BBIMONHUTD PabOTY TaK, YTOOBI CTapblit MHTepGeiic
ocTaBarncsa paborarwowmM. [Tonpobyiite cenath Tak, YT0ObI CTApbii MHTEPQENC BbI3bI-
Ba/l HOBbBIN, U, U3MEHUB Ha3BaHME METO/A, COXpaHuTe ero. He nbiTaitTech konupoBaTh
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Te/I0 MeTofla — 3TO I0pora B HMKyfla. PaboTast Ha sA3bike MPOrpaMMMUpPOBaHus Java,
C/IeflyeT TaK)Xe BOCMO/Nb30BAaTbCA BO3MOXKHOCTBIO IIOMETKM KOf]a KaK YCTapeBLIErO
(Heo6xoaMMO I06aBUTL K METOAY, KOTOPBII He CIefiyeT UCIOb30BaTh, MOAM(UKATOp
deprecated). bnarogaps aToMy nonb3oBarenu kofia 6yAyT 3HaTh, YTO CUTYALMA U3-
MEHUMACh.

XopowuM NpuMepoM 3TOro Mmpolecca ABNAKTCA KIacChl Komnekumit Java. Hosbie
K/IacChl B Java 2 3aMeHSI0T co60¥1 Te, KOTOpbIe ObIIM MPpefoCTaBeHbl M3HaYanbHO. Kor-
Jia 6bIM BBINYILIEHBI KIacchl Java 2, JavaSoft npunoxuna Maccy ycunnit ans obecneye-
HUA IyTU MUTPALIMYU K HUM.

3ammTa MHTepPeicoB 06BIYHO OCYLIECTBUMA, HO HenpusiTHa. TpebyeTcs cospatb u
(o xpajtHelt Mepe BpEMEHHO) CONTPOBOXKAATh AOMO/IHUTENIbHbIE METOAIBL. [laHHbIE Me-
TOZIbI YCTIOXKHAIOT MHTEPQENIC, YCIOXKHAA ero npuMeHeHue. ViMeeTcs 1 aibTepHATUB-
HOE pellleHue: He MyOnukyiite uHTepdeiic. Peub He MAET O MONTHOM 3ampeTe — O4EBU]I-
HO, YTO ONY6/IMKOBaHHBIe MHTEPQENCH JO/KHBI MMeTbcA. Ecnu Bbl cosnaete API nna
BHEILIHETO UCTIONb3OBAHNA, KaK 3TO JielaeT Sun, To 6€3 ony6/IMKOBaHHBIX MHTep(EcoB
He 0060 TUCD. 5] TOBOPIO 06 3TOM ITOTOMY, YTO YaCTO CTA/IKUBAKCh CO 3/10YNOTpebneHN -
AMU Ny6nmKanmein MHTepQECOB rpynnaMm paspaboTYMKoB. 51 3Ha/ KOMaHAY U3 Tpex
NPOrPaMMMCTOB, KaX[blit U3 KOTOPbIX NMy6MMKoBan MHTepdeichl AnA ABYX APYTHUX.
I9To BeNo K MMLIHEN paboTe Mo noaaep>xke 3TUX MHTEPPEACOB, B TO BpeMsa Kak 6b110
6b1 Kyfia npollie BBLINMOMTHUTD HEOOXOAMMOeE PefaKTHPOBaHMe B Gase Kofa. ITOT CTU/Ib
paboThI MpUCYI, OpraHU3aLMAM, 6epeXXHO 1 06CTOATENBHO OTHOCALIMMCSA K BOIIPOCaM
cobcTBeHHOCTH Ha Kop. ITy6nukanmsa uHTepdeitcoB MonesHa, HO UMeET CBOIO LieHY, TaK
YTO He MpuberaiTe K Heif 6e3 HEO6XOAMMOCTH. ITO MOXKET 03HAYaTh M3MEHEHME TIpa-
BU/I B OTHOLIEHUM B/IAJICHUsA KOJOM, NO3BO/AA MPOrPaMMMUCTAM MEHSTb YYXKOM KOJ
AN nofjepXaHusa usMeHeHMit B uHTepdeitce. YacTo Hemmoxoit upeen ABNAETCA Mo-
CTYNaTb TaK NpU NPOrpaMMMPOBAHUY B Mape.

\ |, He cnewuume c nybnuxayueii unmepdeiicos. Mamenume cmpamezuio 8 ommo-
- weHuy 80npocos co6CmeeHHOCMU HA KOO mak, 4umo0bl OHA He Mewana pedax-
mopunzy.

VmeeTca oana ocobas o6nacTb nMpobneM, CBA3AHHDBIX ¢ U3MEHEHUAMMU UHTEPeit-
COB B Java, — Jlo6aB/IeHe UCK/TIOYEHMIT B KOHCTPYKLMM throw 06bABIEHMIT METOLOB.
OTO He M3MEHEHME CUTHATYPBI, I03TOMY JleflernpoBaHue npobnemy He peraet. OfHa-
KO KOMNUATOP He OyIeT KOMIMIMPOBATh TaKOW M3MEHEHHBIN Kof. PewaTsh faHHy0
npo6neMy 0OCTaTOYHO TAXKeno. MoXxHO BbIOpaTh /151 HOBOTO METOAA HOBOE UMS, BbI-
3bIBaTh €ro M3 CTApOTo METO/Aa U Mpeobpa3oBaTh NpOBepAeMoe UCK/TIOYEHME B HETPO-
BepsieMoe. MoXxHO Tak)ke TeHEpUPOBaTh HENMpPOBepAeMoe UCKTIOYEHME, XOTA PY ITOM
Bbl TepsieTe BO3MOXXHOCTb NpoBepkyu. Ecnm Bbl BhIGMpaeTe 3TOT crnocob, To MoxkeTe
NpeaynpeauTh BCeX, KTO BbI3bIBAET 3TOT METOM, YTO UCK/IIOYeHMe B OyAyLleM CTaHeT
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nposepAeMbIM. ITO ACT BO3MOXXHOCTb MPOTPaMMMUCTaM NMOMECTUTb 06paboOTYMKM B
cBoit Kof. ITo 3Toit npuymHe A NpeAnoYMUTaIo ONPEAENATD CYTIepKIacc UCKTIOYEHUS IS
Bcero maketa (Hanpumep, SQLException ana java.sql) u rapaHTMpoBath, YTO B
KOHCTPYKUMM throw onmy6nIMKOBaHHBIX METOROB OOBABIAETCA TONBKO 3TO UCK/IIOYe-
nue. Tora npy >keTaHMM MOXKHO CO3/1aBaTh MOAK/IACCHI UCK/TIOYEHMU, HO 3TO He MOB/IH-
AeT Ha BBI3BIBAIOIMI KOJI, KOTOPbIi OCBEIOM/IEH TONIbKO 06 0611ieM cryyae.

W3MeHeHMA MPOEKTa, 3aTPyAHAIOUINE pePaKTOPUHT

MoxeT 1 pedakTOpUHT MCIPaBUTb NI0OOble HEJOCTATKM NMPOEKTUPOBAHUS, WM
HEKOTOpble NMPOEKTHbIE pelleHUs CTONMb (YHNAMEHTA/IbHBI, YTO UX HEBO3MOXHO W3-
MEHUTb C MOMOILLbI0 60/1ee NO3Hero pepakTopuHra? ViMerowascs Ha 3TOT CYET UH-
dopmauusa He MOXKET CYUTATHCA JOCTATOYHOI. KOHeYHO, peakTOpMHT YacTo OKasbl-
BaeTcs 3QPEKTUBHBIM, HO MHOT/A TIPYU €ro BBINOTHEHNM BO3HUKAKT TPYAHOCTH. MHe
M3BECTEH NPOEKT, B KOTOPOM C MOMOLIbIO pepaKTOPUHTA C GONBIINM TPYAOM YAanoch
NPUBECTH aPXMTEKTYPY CUCTEMBI, CO3/JaHHOM 6e3 yyeTa TpeboBaHMII 6€30MaCHOCTH, K
XOpOIUO 3aUMILEHHON apXUTEKTYPeE.

Ha sT0i1 cTaguu Mo¥ IOAXOM COCTOUT B TOM, YTOOBI IPEACTAaBUTD Cebe peaK TOPUHT.
PaccmaTpuBas pasnuyHble anbTepHaTMBbI NMPOEKTa, A COpalmnBaK cebs, HaCKOMbKO
TPYAHBIM OKaXKeTcsA peaKTOPUHT OAHOrO NpoeKTa B Apyron. Ecnu oH kaxeTcs npoc-
ThIM, TO 1 HE C/IMIIKOM BO/IHYKCb O BbIGOpE M OCTaHAaBIMBAKCh Ha CAMOM MPOCTOM
NpoeKTe, JAXKe €CIM OH He OTBEYaeT BCEM MOTEHLMANbHBIM TPeOOBaHUAM, KOTOpbIE
MOTYT BO3HUKHYTb B fla/ibHeiteM. OHaKo eC/u A He MOTY HallTU MPOCTBIX CIIOCO60B
pedakTopuHra, TOo MpoAo/Ka paboTaTh HaJ MPOEKTOM. MOt ONBIT MOKa3bIBAET, YTO
3TO C/Ty4aeTcs JOCTaTOYHO PeKO.

Korpna He cnepyer npnéerarpb k pepakTopuHry

B HekoTOpbIX cy4asx pedakTOPMHT He HYXKeH BOBce. [/1aBHbI MpuMep — KOTAa
BMECTO 3TOT0 pelleHO MepenucaTh NporpaMmy “c Hyns'. VIHOria MMEOLUMIACS KOJL Ha-
CTO/IbKO 3aMyTaH, YTO €ro Mpolle NepenucaTb 3aHOBO, YeM MOJIBEPTHY Tb pedak TOpUH-
ry. Takoe pelieHne NpUMHATH HENETKO, M A MPU3HAIOCH, YTO HE MOTY AaTh Kakue-1nbo
Ha/IeXXHbIe PEKOMEH/IALIM 110 ITOMY TOBOAY.

SIBHBI MPU3HAK HEOOXOAMMOCTM MEPENUChIBAHUSA KOAa 3aHOBO — €ro HepaboTo-
cnoco6HocTb. OHa 06HapyXMBAaeTCA TONLKO NMpPU TECTMPOBAHMM, €C/IM OWMOOK Ha-
CTONbKO MHOTO, YTO He YAaeTCA MOMYYUTh CTabuNbHbIA Kop. [ToMHuTe, YTO Mepen Ha-
yanoM peaKTOpUHTa KOA JO/DKEH PaboTaTh (B OCHOBHOM) IPaBUIIBHO.

Komnpomuce saknmoyaercs B pasjie/ieHuy nyTeM pedakTopuHra 60/MbLIMX YacTei
KOJla Ha KOMITIOHEHTBI C CM/IBHOV MHKATCynAumen. 3ateM A KaXKAOTO U3 KOMIIOHEH-
TOB M0 OT/EILHOCTY NPUHNUMAETCA pellieHne 06 U3MEHEHUM €ro CTPYKTYPHI C MOMO-
b0 pedakTOpUHTa UM NEPENUCBIBAHMS 3aHOBO. ITO MHOTO06 L0 il [TOAXON, HO
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MMEIOLMXCS Y MEHA NaHHbIX HEIOCTATOYHO, YTOObI YeTKO cpopMynMpoBaTh npaBuia
JU1A1 €T0 PUHATUA. TaKoit MOAXOA CTAHOBUTCA OCOGEHHO NPUB/IEKATENbHBIM NPK pabo-
Te CO CTapoii YHac/le[lOBaHHOM CUCTEMON.

Eute ogHa cuTyauus, koraa ciefyer Bo3aepKaTbcs OT pedakTopuHra, — 6nmsocTb
[aTbl 3aBepIUEHNSA MPOeKTa. POCT Mpou3BOAUTENILHOCTY 3a CYET MPUMEHEHUA pedak-
TOpUHIa MPOABUTCH CIUIIKOM MO3/IHO, NOC/e CpoKa 3aBepiueHus. Yopa Kannunrem
(Ward Cunningham) no 3ToMy NoBoAy CpaBHI/I He3aBepLUIeHHbIit peaKTOPUHT C I07-
ramu. BonbIUMHCTBY KOMITaHMI A1 HOPMaTIbHOI PaboThI HYXXHbI KpeuThbl. Ho BMecTe
C {ONTaMy TOSABNAKTCA U MPOLEHTbI — JONOMTHUTENIbHAA CTOMMOCTD OOCITY>KMBaHMNA U
pacliMpeHus, BoI3BaHHasA U3NMILIHEN CTTOXXHOCTDBIO Kofia. BbiniaTy onpeaeneHHbIX mpo-
LIEHTOB MOXXHO TIePeXXUTh, HO €C/IU IIATUTb HY>KHO C/IMLIKOM MHOTO, Bbl Pa30pUTECh.
BaXkHO ynpaBiATb CBOMMM [ONTaMy, BbI/IaYMBAs UX YacTb MOCPEACTBOM pedakTo-
puHra.

[Ipubnu>xeHne cpoka OKOHYaHUA paboT npencTaBnAeT cobO efMHCTBEHHBIN CITy-
Yait, KOra MOXKHO OT/IOXUTDb pepaKTOPUHT U3-3a HeAOCTaTKa BpeMeHM. OnbIT paboThl
HaJl HECKO/IbKMMM TPOEKTaMM MOKa3blBaeT, YTO BbIMONHEHMe pedaKTOPUHTa BefleT K
pOCTy MpOM3BOAMTENbHOCTU TpyAa. HexBaTka BpeMeHM OObIYHO CUTHA/NM3UPYET Kak
pa3 o Heo6X0AMMOCTH pedaKTOpUHTa.

PedakTOpMHT ¥ NPOEKTUPOBAHME

PegakTopuHr urpaet ocobyio ponb Kak AONOMHEHMe K MpoeKTnpoBanuio. Koraa s
HauMHa/l U3y4aTb NPOrPaMMUPOBaHMeE, A IPOCTO MUCA/ IPOTPAMMY U KO€-KaK 0BO-
Iun ee fio paboyero cocTosHuA. [IocTeneHHO A MOH, YTO €C/IM 3apaHee MOAyMaTh 06
apXMTEKTYpe MpOrpaMMbl, TO 103XKe MOXKHO U36€XaTb JOPOrocTosALei nepepaboTku.
51 Bce Gonblle MPUBBIKAN K 3TOMY CTUITIO npedsapumenvrozo npoexmuposarus. Muo-
rue MpOrpaMMMCTHI MO/IAraoT, YTO BaKHEE BCETO MPOEKTMPOBaHME, a KOAMPOBaHUE
npencrasiAeT co60it YMCTO MEXaHUYECKUI ITPpoLiecC. AHANOrUe MPOEKTa CITYXUT TeX-
HMYECKUI YepTeX, a aHa/lorueit KOAMPOBaHUA — U3TOTOBJIEHME 1O HeMy fAeTann. Ho
nporpaMMa — He Kycok ene3a. OHa Kyga 6ornee nofaTiusa u Tpebyer yCuneHHOro
obnymbiBanus. Kak rosoput Anmucrep Kok6epn (Alistair Cockburn), “npu Hanuuum
TMpoeKTa s MOTY ;yMaTh OYeHb ObICTPO, HO MPM 3TOM C 6O/BIIMM KOMMYECTBOM METKNX
npo6enon”.

BoiTyeT MHeHMe, YTO peaKTOPMHT MOXKET ObITb aZlbTePHATUBON MpeBapPUTENbHO-
My npoektupoBaHuio. [Ipu TakoM cLieHapuy NpOeKTUPOBaHME MONPOCTY OTCYTCTBYET.
IlepBoe e mpulueslee B FOMOBY pellieHNe BOI/IOLAETCA B KOJIE, AOBOAUTCA 110 pabo-
4ero COCTOSHMA, a IOTOM oOpeTaeT TpeGyeMblit BUJ, ¢ MoMollbio pedakTopuHra. Takoi
TOJIXO, U B CaMOM Jie/ie MOXET paboTaTb. MHe BCTpeyamch JIIOAM, KOTopbie paboTa-
IOT MMEHHO TaKMM 00pa3oM M MONYYaIOT B UTOTE CUCTEMY C HEM/IOXOi apXUTEKTYPOM.
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IIponaraHaucTaMy Takoro MOAXOAA YaCTO CYUTAKOT TeX, KTO MOANEPXKMBAET “IKCTpe-
Ma/ibHOe nporpamMMupoBaHnue” [3].

XoTA yKka3aHHbIi NOAXOZ M paboTaeT, OH He ABNAeTCA caMbIM 3¢ deKkTUBHBIM. [Jaxke
MpOrpaMMMCTbI- “3KCTPeMabl” CHayasa MpOAyMbIBAlOT HEKOTOPYIO apXUTEKTYpy 6y-
Ayuieit cuctembl. OHM MCIIBITBIBAIOT pa3Hble UAen ¢ nomouibio CRC-kapT unm yero-to
TMOXOXXETO, MOKA He MOMyYaT NnoAxoAsLlero nepporo npubmmkerus. [locne atoro ouu
MPUCTYNAIOT K KOAMPOBAHMIO, a 3aTeM U K pecdakTopuHry. [naBHoe, 4TO pedpakTOpUHT
MEHsET pOTib NpeBapUTENbHOTO NpoeKTUpoBaHus. Ecnn Ha pedakTopuHr He paccuu-
TbIBaTb, TO HEOOXOAMMO KaK MOXKHO /1yYllle BbIMOMTHUTb NpeABapUTeNbHOE MPOEKTH-
poBaHye. BosHMKaeT YyBCTBO, UTO No6ble OyAyLMe U3BMEHEHUA NTPOEKTa OYAyT CnIL-
KOM JIOpOTrOCTOAILMMMY, a IOTOMY B IIpe/iBap1TeNbHOE IPOEKTUPOBaHMe BK/IaJbIBAETCA
6onblie BpeMeHU M yCU/IMI — YTOOBI M36€XKaTh TAKMX M3MEHEHUIt BIIOCTEACTBUM.

IIpn wucnonbsoBanum pedakTopuHra akieHTbl MeHslTcA. IIpenBapurenpHoe
NPOeKTUPOBAHUE COXPAHAETCA, HO Telepb OHO He CTAaBMUT LIENbI0 HANTH eOuUHCMEeH-
HO eepHoe pellieHue. Bce, yTo OT Hero TpebyeTcs, — 3TO HaTU NpPUeM/IEMOE pelile-
Hue. [lo Mepe NOCTpOeHUs pelleHUs MOHMMaHMe 3a[ja4y YIyOnsAeTcs, U Bbl BUAUTE,
YTO MPUHATOE NEPBOHAYA/IbHO pellleH!e OTHIONb He Haunmydliee. B 3ToM HeT Huyero
CTPaLIHOTrO, €C/IM B MpOLlecce Y4acTByeT peakTOPUHT, TOTOMY YTO M3MEHEHMs CTOAT
He C/IMLIKOM JOpOToO.

Ba>kHBIM pe3y/lbTaTOM TaKOro M3MeHeHMsl aKLeHTOB ABNAETCA Gonbliee cTpeMe-
HMe K mpocToTe npoekTa. Jlo npuMeHeHNs pedakTOpMHTra B CBOeit paboTe s Bcerga uc-
Kan rubxue peuenns. [Ina kaxxaoro Tpe6oBaHUA K NporpaMMe s UCKa/l BOSMOXHOCTH
€ro U3MeHeHUs B Te4eHMe CPOKa XU3HU cUcTeMbl. [I0CcKONbKY U3MeHEHUs B MIPOEKTE
AOPOrOCTOALM, 5 CTAPANICA CO3JATh MPOEKT, CNIOCOOHDI BbIiepXKaThb /06ble U3MeHe-
HMA, KOTOpble MOr npefBuaeTh. HeocTaTok ru6KoCTH pellieHs B TOM, YTO 3a Hee MpU-
XOAUTCA MIAaTUTD. [MbKMe pelnenns cnoxxHee o6b14HbIX. Co3naBaeMble M0 TAKUM IPO-
€KTaM NporpaMmbl B 0611/eM c/Tyyae TpyAHee CONPOBOXAATD, XOTA U /Ierye NepeHacTpa-
uBatb. Ho faxke Takme pelueHns He u36aBNA0T OT HEOOXOAUMOCTH MOANPULMPOBATD
npoekt. JInsA napbl QyHKUMIA CAENaTb 3TO HETPYAHO, HO U3MEHEHUA MPOUCXOAAT BO
Bceit cucteme. Ecnu obecneunBaTh r’m6KOCTh BO BCEX BO3BMOXKHBIX MECTaX, TO CUCTEMa
CTAaHOBMTCA 3HAYUTENBHO CTIOXKHEE U JOPOXKe B COMPOBOXKAeHUM. BecbMa rpycTHO TO,
4TO 1O 6ONbLIOMY CHETY BCAA 3Ta TMOKOCTD OKa3blBaeTCsl HeHYXKHoM. TpebyeTcs nuub
HEKOTOpas ee YacTb, HO CKa3aTb 3apaHee, kKaKas, HeBO3MOXKHO. JlocTHXKeHMe TMOKOCTH
TpebyeT ee ropasfo 6onblie, YeM B A€ACTBUTEILHOCTU HEOOXOAUMO.

PedakTopunr npencrasnser coboit Apyroit Mopxop K puckaM usMeHeHuit. Bos-
MOXCHble MOIMOUKALUM BCe PABHO HY>KHO NBITATbCA NpeNBUAETD, a TMOKME pelueHns
NPOAO/KATh PaCCMaTPUBATh KaK BO3MO)XKHbIe BapuaHThl. Ho BMecTo peanusanmuu aTux
peLIeHnit cefyeT 3alyMaThcs, HACKO/bKO CTIOKHBIM GyaeT npeobpa3oBaHme 06bI4HO-
ro pewenusa B rubkoe ¢ nomouubio pedakropunra. Ecnm, kak yaie Bcero u 6biBaer,
oTBeTOM 6yfieT “COBCEM He CTI0XKHO, TO /Iyyllle peann3oBaTh O6bIYHOE pellieHNe.
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PedakTopuHr BefieT K ynpoLeH!I0 TPOEKTMPOBaHUA 6e3 npuHeceHnst TMOKOCTH B
XepTBY. DTO fie/laeT MpOLeCcC MPOeKTUPOBaHNs Gonee TIerkuM M MeHee HalpsKEHHBIM.
HayumBiumcp 4yBCTBOBATD, YTO JIETKO MOAAACTCA pedaKTOPHUHTY, a YTO HET, O T’MOKOC-
TV pelleHMI NepecTaellb 3aAyMbIBaThcA. [loABNAETCA YBEPEHHOCTb B BO3MO>XXHOCTHU
pedakTopuHra, Korja oH noHajoburcs. B pesynbrate cTposATCA caMble NpOCThIe pe-
1EeHUA, KOTOpble MOTYT paboTaTh; r’MOKME M CIOXHbBIE pelieHusA 1Mo Gonbluei YacTu
OCTAIOTCS HEBOCTPE6OBaHHBIMM.

\ 4 v
Hy>xHO MHOro BpemeHu, 4Tob6bl HU4Ero He caenarb
— Pon f1xegppuc (Ron Jeffries)

MNporpammHan cuctema Chrysler Comprehensive Compensation pabotana CAnwKoM
meaneHHo. U nycte paspaboTka ewe He Gbina 3aBeplueHa, 3T0 CTano cepbe3Ho 6ec-
NoKouTb pa3paboT4UKOB, NOTOMY 4TO 3aMEANANIOCH BbINONHEHWUE TECTOB.

KeHTt Bek, MapTuH ®aynep 1 R peluunu ncnpaeutb Takoe nonoxexve aen. B oxuaa-
HWM BCTPEYU C Konneramu A, 6yay4n XopoLo 3HaKOMbIM C CUCTEMOMW, NbITANCA NOHATH,
4YTO XX& MOXET TaK ee TOpMo3nTb. A nogymMan 0 HEeCKONbKUX NPUYUHAX W NOroBopUn
C NAapHAMKU O TOM, KaKue U3MEeHeHUA Mornu 6bl noTpebosarbeA. Bo Bpema obeyxae-
HWA HaM NPUILNO B rONOBY HECKONBKO HENNTOXUX MbICNIEA O TOM, KaK MOXHO YCKOPUTb
cuctemy.

Mocne 3Toro mbi namepunu Npon3BoAnUTENbHOCTL C NOMOLWbIO npocbaﬁnepa. VBbl, H1
OoAHa U3 npeanonaraembiXx MHOKO NPUYUH HEe UMena OTHOWEeHUA K npo6neme. Bobisc-
HWNOCb, 4YTO CUcTemMa TpaTuna NONOBUHY pa60qero BpeMeHW Ha co3faHne 3Kk3emMnnA-
poB knacca aaTt. Camoe UHTepecHoe, YTO BCe 3TU O6BEKTbI Coaep>Xanu OAHU U Te Xe
AaHHbIe.

M3yume normky cosfaHuA Aart, Mbi NPUAyMan BO3MOXHOCTb ONTUMMU3UPOBATHL 3TOT
npouecc. Mpu co3aaHum Beaae UCNONbL30BaNOCh Npeobpa3oBaHue CTPOK, AaXe ecnu
HUKaKne BHeWHWe AaHHble He BBOAUNWUCH. ITO 6biN0 caenaHo nNpocTo AnA yaobctea
BBOAA UCXOAHOIO TEKCTA, U 3TO BNOMHE MOXHO 6bifI0 ONTUMU3UPOBATb.

3aTem Mbl paccMoTpenu NnpuMeHeHue 3Tux Aart. BeIACHUNOCH, YTO NO 6onblien YacTu
OHM y4acTBOBanu B CO34aHMN AMana3oHoB AarT, T.e. 06beKToB, cogepxalux aarty “or”
v paty “ao”. Nopasbupaslunch ewe HEMHOro, Mbl OGHaPY XU, Y4T0 HONbLIMHCTBO 3TUX
AnanasoHoB NycTbl!

Mpun pabote ¢ ananasoHamn aat GbINO YCNOBNEHO, YTO NIOO6ON AMana3oH, KOHeYHanA
AaTta KOTOPOro npeAwecTsyeT HayanbHOW, ABNAETCA NyCTbiM. 3T0 yaob6Hoe corna-
WeHne, XOpowWo cornacyloweeca ¢ TeM, Kak pabortaer knacc. pu ucnonb3oBaHum
AAHHOTO cornaweHuA BCKOPE BbIACHWNOCH, YTO KOA, CO3AaloWMiA AManas3oHbl AaT,
HaYMHaOLWMWECA NOCNEe CBOEro OKOHYaHWA, 3anyTaH U HENOHATEH, TaK 4YTO Mbl BLIHECTU
3Ty PYHKUMOHANbHOCTL B (hbabpuyHbIN MeTOA, CO3AaIoWMIA NYCTbie AUana3oHbl AaT.

370 u3MeHeHne AONXHO 6bINO npocCTO caenaTtb KoA 60nee ACHbIM, HO Mbl nonyvyunu
HEOXMNAAHHBINA 60HyC. Mbi cospanm l'IYCTOﬁ Ananas3oH B BMAEe KOHCTAHTbI, KOTOPYIO
CbaﬁpW-lelﬁ MeToA BO3Bpawan BMECTO CO3AaHUA obbekTa KaXAabin pa3 3aHOoBO.
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Mocne aTon moaudUKaUunM CKOpoCcTb CUCTEMBI YyaBOUNACH, 4ero 6bIno BNonHe gocTa-
TOYHO ANA BbINONHEHMWA TecToB. 3Ta paboTa OTHANA Yy HAC NPUMEPHO NATb MUHYT.

Mbi OﬁcY)KAaI'IM BONPOC, 4TO MOXeT 6biTb NNOXOro B XOpOoWo N3B6CTHOM KoAe, CO MHO-
rTMMN y4aCcTHUKaMu npoekTa. Mol gaxe NPUKUHYNU HEKOTOPble BO3MOXHbI® yCcoBep-
LWeHCTBOBaHUA KOAa, He NPOBOAA NpeaBapUTenbHbIX Mamepeauﬁ.

Okasanocb, 4TO Mbl NONHOCTbIO owubanuck. Ecnu He cunTatb napbl pacCKa3aHHbIX BO
BpemA 06Cy)K.aeHMH aHEeKAoTOoB, TONKY OT HEro He 6biNo HUKAaKoro.

BbiBOA M3 3TOrO pacckasa cneayowmin. [laxe ecnu Bbl TOMHO 3HaeTe, kKak paboraer
CUCTEMA, 3aHUMaWTecb He rajaHumem, a 3amepamu. onyyeHHas WHPOpPMaUWA B
AeBATU CNy4YaAX U3 ABCATU NOKaXeT, YTO Balmn NPeAnoNoXeHUA Oblnu oWwn6oYHbIMK!

A A

PedakTopuHT M NPOM3BOAUTENBHOCTD

PacnpocTpanenHblii BONpoOC, CBA3aHHBIN ¢ peaKTOPMHIOM, — €ro BIMAHME Ha
NpON3BOAMUTENDPHOCTb MporpaMmsl. Jlna obneryeHus noHMMaHus paboThl Mporpam-
MBI YaCTO OCYILeCTBIAETCA MOAUUKALMA, NPUBOJSALLAA B KOHEYHOM UTOre K 3aMefl-
JIeHUIO TPOrpaMMbl. ITO BaXKHBIif BOMPOC. Sl He CYMTAI0 BO3MOXKHBIM NpeHebperath
NpON3BOAMUTENBHOCTBIO MPOrPAMMHOTO ObecreyeHus, MPeANnOYMuTas YNCTOTY MPOeK-
Ta UM HaJieACh Ha yBeMUYEeHMEe BbIYUCTUTENbHOM MOLUHOCTY TeXHUKM. PedakTopuHr
MO>XeT NPUBOAUTD K 3aMefIIEHUIO POrpaMMbl, HO NP 3TOM OH JenaeT 6o/nee Merkon
HacTpoiliky ee mpousBoauTenbHocT. CekpeT co3fanmsa OBICTpbIX mporpaMm (ecmu
TO/IbKO OHM He MpefiHa3HayeHbl A1 paboThbl B peXKMMe peanbHOrO BpeMeHM) COCTOUT
B TOM, YTOObI Ha4aTh C HAMMCAHUA NPOrPAMMbI, TPOU3BOAUTENBHOCTb KOTOPOI MOX-
HO HACTpPauBaTh, a 3aTeM C OMOLIbIO HACTPOMKM JOCTUYD NPUEM/IEMOI CKOPOCTH ee
paboThI.

S 3HaKOM c TpeMs MOAXOAMM K HanucaHuio 6bicTpbix nporpamM. Hanbonee Tpya-
HbIif YTh 3a4aCTYI NPUMEHAETCA B CUCTEMAX C XKECTKUMM TPe6OBaHUAMU K BBINOJ-
HEHMIO B PeXXMMe peaZibHOro BpeMeHM. B aToM cnyyae npym pasnoxeHum NMpoekTa Ha
COCTaBHbI€ YACTH KaXKAOMY KOMIIOHEHTY BbIJIENIAIOTCA ONpeJieNieHHbIe pecypchbl BpeMe-
HM 1 namMATH. KOMMOHEHT He JO/MKeH BBITH 32 paMKM BbI/Ie/IEHHOTO pecypca, XoTs
BO3MOXHO NpUMEHeHMe MeXaHu3Ma obMeHa pecypcamu. IIpu atom mopxone xecTko
cobnropaeTcs BBIMOMHEHME NPOrPaMMbl B 3a[laHHBIX BPeMEHHbIX paMKax. OTO OueHb
BaXXHO B TAKMX CUCTEMAX, KaK, HallpUMep, KapAMOCTUMY/IATOPbI, B KOTOPbIX ONO3/a-
HME MOXKET CTOUTDb Ye/I0Be4YeCcKOoN >XM3HM. B Apyrux cucremax, Hanpumep B Kopropa-
TUBHbIX MHPOPMALIMOHHBIX CUCTEMAX, C KOTOPbIMM 51 OOBIYHO MMEIO A€/I0, TAKOI MOJ-
XOJ{ ABNAETCA U3ObITOYHBIM.

Bropoit nopxop mnpeanonaraeT NOCTOSAHHOE BHUMaHMe K NpoekTy. Kaxabii
NpOrpaMMUCT B 1000/ MOMEHT BpeMeHM Je/laeT BCe OT Hero 3aBUCAlLee, YTOObI
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obecneynBaTh BBICOKYIO TPOM3BOAUTENTBHOCTb IPOrpaMMbl. JTOT TOAXOJ ILIMPOKO
PacrpocTpaHeH U KaXKeTcsl NPUBJIEKaTeNIbHBIM, HO Ha Jleflie He Tak YXX xopoul. BHocu-
Mble M3MEHEHUA, TOBbILIAKL[ME TPOU3BOANTENBHOCTb, OOBIYHO 3aTPYAHAIOT paboTy
C IIPOrpaMMOit, YTO MPUBOAUT K 3aMe/IEHNIO HAMIMCAHUA NIPOTPaMMBbl. ITO MOT/IO 6b1
OBITh Pa3yMHOI LIeHOM, ecnu 6bl B pe3ynbTaTe MOMy4anoch 6onee 6bICTpOE MPOrpaMM-
Hoe o6ecrieyeHne, HO, Kak NPaBMIIO, 3TOTO He poucxoaut. [Tosbiarolme mpousBoam-
TENIbHOCTb M3MEHEeHMUsl pa3bpocaHbl 110 BCelf NpPOrpaMMe, U KaXKA0e U3 HUX OTHOCUTCA
TONBKO K HEKOTOPOI! y3KOi PYHKIIMOHA/IbBHOCTM IIPOTPAMMBI.

nTtepecHslit PakT, CBA3aHHBINA C BONPOCaMM NIPOU3BOAUTETbHOCTH, — B XOJI€ aHa-
nm3a GONBUIMHCTBA MPOrPaMM BBIACHAETCA, YTO OONbLIYI0 YacTb BpeMeHM paboTbl
NporpaMMmbl BbIMONHsiETCA Hebonbiuoi $parMeHT Koaa. Ecnu ontumusmposath Bech
KO/l B OIMHaKOBOJ} CTerneH!, To 90% OnTMMMU3aLnM OKa’KeTCs BbINIOTHEHHOM BNYCTYIO,
TAaK Kak 3To Oblla ONTMMM3ALMSA PeAKO BbIMONTHAEMOro Kozia. BpeMs, 3arpaueHHoe Ha
yCKOpeHMe NMpOrpaMMBbl, U BpeMs, IOTePAHHOE U3-32 €€ HEBBIPA3UTENTbHOCTH, NIOTEpA-
HO MPU 3TOM HAIpacHO.

TpeTuit noAxox K NOBbIILIEHUIO IPOU3BOAUTETLHOCTY NPOrpaMMbl OCHOBAH Ha YIlo-
MsHyTOM cTatucTuke. OH NpeanonaraeT co3fjaHue MPOrpaMMbl C BHICOKOI CTENEHBIO
JE€KOMIIO3M UMM Ha KOMIIOHEHTbI 6€3 yyeTa MoyyaeMoit Mpou3BOANTENbHOCTH BIJIOTh
[0 3Tamna ONTMMM3aLMM NocefHeit (KOTOpblf OOBIYHO HACTYMaeT Ha [JOCTATOYHO
NO3[(HeN CTaAuM pa3paboTKM U NPy BHINOTHEHUM KOTOPOTO OCYIIECTBAETCA OTeNb-
Has polefypa HACTPOIMKM NPON3BOAUTENBHOCTU POrPaMMBbl).

Bce HaumMHaeTcs ¢ 3anycka npodaitnepa, KOTOpbI MCCeNyeT BbINOTHEHNE MTPO-
rpaMMBbl ¥ cOOOLIAET, Iie B OCHOBHOM PacXOAYKTCA BpeMs M MaMATb. ITO N03BO/A-
eT BbIABUTb HEOONBIION PparMeHT KoAa, KOTOPBIN NpeAcTaBaseT coboit y3koe Me-
CTO B CMbIC/IE TIPOM3BOAUTENBHOCTHU. YCUNIUA POrPaMMMUCTOB COCPEJOTOYNBAKOTCA
B 3TMX MeCTaX, M HaJ, HUMM OCYLIeCTB/IAETCSA Ta Xe ONTUMM3ALMUs, KOTOpasd NMpuMe-
HAETCA TPU NMOAXOMe C MOCTOAHHBIM BHMMaHMeM. bnaromapa Tomy, 4To nmpu 3ToM
YCUMIIUSL COCPeJOTOYEeHBl Ha Y3KMUX MeCTaX, ylaeTca JOCTUYb 60NMbUIMX pe3ynbTaToB
npu MeHblwMX ycumnusx. Ho maxke B Takoit cuTyauum Heob6xoauMa 6UTeNbHOCTD.
Kak u npu pedakropuure, u3MeHeHUA CleflyeT BHOCUTb He6ONbUIMMU NOPLUAMHY,
KaX/blil pa3 KOMIUIUPYSA, TECTUPYA U BbINONHAA npodunuposanus. Ecnu npous-
BOIUTENBHOCTb He YBeMYMBAETCH, BbINONHAeTCA oTKaT. [louck u msbapnenue or
Y3KUX MeCT NPOJOKAETCA IO AOCTMKEHUA NPOU3BOAUTENBHOCTH, YOB/IETBOPSIO-
wieit monb3osareneit. Mak-Konnenn (McConnell) nogpo6no pacckasbiBaer 06 aToM
nopxope B [12].

Paspenenne nporpaMmbl Ha KOMIIOHEHTbI CIIOCOOGCTBYET 3TOMY CTMIIO ONTUMM3A-
LMy [BYMsA MyTAMU. Bo-nepBbix, 61arofapsa pasjieeHMIo NMOAB/AETCA BPEMs, KOTOpOe
MOXXHO 3aTPaTMTb Ha ONTUMM3ALMIO. B XOpOLIO CTPYKTypuUpOBaHHBI! Koj| 6bicTpee
no6aBnseTcs HOBast QyHKLMOHANBHOCTb M BBIATPbIBAETCA BpeMs IA paboThbl Haj
POU3BOAMTENBHOCTDIO; MPOGUIMPOBaHME Xe FapaHTUPYeT, YTO 3TO BpeMs He OyzeT
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NOTpaYeHO BIYCTYI0. Bo-BTOPBIX, XOPOILO CTPYKTYpUpOBaHHasi NporpaMma obecrie-
YMBaET BO3MOXXHOCTU 6o/lee KauyeCTBEHHOro aHalu3a MPOM3BOAMTENBHOCTH. IIpo-
¢aiinep ykasbiBaeT Ha y3kue MecTa B 60/1ee MeNkux ¢pparMeHTax Kojia, KOTOpbIe /ierye
HacTpouTb. brnaropgaps 6omee NOHATHOMY KOAY /lerde BbIOpaTh BO3MOXXHbIE BAPUAHTHI
HaCTPOVIKM U MOHATD, KaKass UMEHHO HaCTPOIKa MOXET O0Ka3aTbCs 3¢ PeKTUBHOI.

51 BUXKy, 4TO peaKTOPMHT NO3BONAET MHe ObICTpee nucaTh nporpammsl. Ha kakoe-
TO BpeMs NpPOrpaMMbl CTAHOBATCA 60/iee MeUIEHHbIMM, HO 3aTO MX /ierye HaCTpPauBaTh
Ha 3Tamne ONTMMM3aLMK. B pe3ynbraTe B KOHEYHOM cyeTe Mbl O/TyYaeM GONbLINIA BbI-
urpbill, 4eM 6e3 pedakTOpuHra.

Uctoku pedpakropunra

Sl He cMOT TOYHO BBIACHUTD, KOIZIa UMEHHO TIOSABU/ICS TePMUH pedpakmopunz. Xo-
poluMe NpOrpaMMUCTBI BCer/ia MOCBALLAIOT XOTA 65 HEKOTOPOE BpeMsl HaBeleHHIO 110-
pAnka B cBoeM Kofie. OHM 3aHMMAIOTCA 3TUM, TaK KaK MIOHMMAIOT, YTO Npoile Moandu-
LIMpOBATh aKKYpPaTHbIA KOJ, a He CTIOXHBIN ¥ 3aIyTaHHbIN, ¥ XOPOLIO U3BECTHO, YTO
HaNMCaTh TAKOW XOPOLINIA KOJ Cpa3y yAaeTcs O4eHb PeAKO.

Pedaktopunr mper panbue. B faHHOM kHure pedakTOpMHr paccMaTpuBaeTcs
KaK BeJyLiMit 3/IEMEHT TNpolecca pa3paboTKy NMporpaMMHOro obecrnedeHus B lie-
noM. IlepBbIMM, KTO MOHAN BaXXHOCTb pedakTopuHra, 6p1mu Yopn Kanuurem (Ward
Cunningham) u Kenr Bek, ¢ 1980-x ropos pa6oTaBuine co Smalltalk. Smalltalk y>xe Tor-
fia 6b1T OTKpBITOI A1 pedpakTOpuHra cpenoit. OHa oueHb JMHAMUYHA U NO3BONAET Obl-
CTPO MUCATh BbICOKOYHKLMOHANbHbIE MporpamMMbl. Smalltalk MeeT KopoTkmMit LMK
“KOMIUNALMA-KOMIIOHOBKA- BbINIO/IHEHME , 00€eCIeYnBaOLIMIA BO3MOXHOCTb OBICTPO
MoIMULMPOBATH MPOTrPaMMBbL. ITOT A3bIK NPOrPaMMUPOBAHUSA ABNAETCA OOBEKTHO-
OPMEHTMPOBAHHBIM U NPEOCTAB/IAET Pa3BUTbIE CPEACTBA VIl YMEHbLIEHUS BIUAHUSA
M3MeHEHM!, CKPbIBaeMbIX 3a TOYHO onpefeneHHbiMu MHTepdertcamu. Yopa u KeHt
paspaboTanu MeTOAMKY CO3JJaHMA NMPOrPaMMHOro obecreyeHus, NPUCIOCOOTEHHYIO
AN mpuMeHeHuA B Takoit cpefie. (Ceityac KeHT Ha3biBaeT 3TOT CTH/Ib IKCMPEMANbHOIM
npozpammuposaruem (Extreme Programming) [3].) Oy ocosHanu 3Hayenue pedax-
TOPMHTA [/ NOBbILIEHNA MPON3BOAUTENBHOCTH TPYAa MPOrPaMMMCTOB U C TeX MOP
NPUMEHSIOT ero B C/IOKHbIX MPOrPaMMHBIX NIPOEKTAX U COBEPLIEHCTBYIOT AAHHYIO TEX-
HOJIOTMIO.

Vnen Yopna u KenTa Bcerpa okasbiBanu CUIbHOE BIMAHME Ha COOOIECTBO MpO-
rpammucToB Ha Smalltalk, Tak 4To noHATHE pedakTOpMHra CTaNO Ba>KHBIM 3EMeH-
ToM KynbTypbl Smalltalk. Eme ongna kpynnas ¢urypa B coobuiecTBe nporpaMMucToB
Smalltalk — Panbd Ixoncon (Ralph Johnson), npogeccop Yuusepcurera mrara Un-
nuHoiic B Yp6ana-lllamnanb, M3BeCTHbINA KakK uneH “6aHppl yeTbipex” [9]. Cpeau 06-
nacTeif 3HaHUsA, B KOTOPbIX COCPeOTOYEHbl MHTepechl Panbda, HaxoanTcs cospaHme
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nporpaMMHbIX KapkacoB (frameworks). VIM Takxxe uccnejoBaH BONpoOC O NPUMEHEHNM
pedakropuHra gis cosgaHusa 3GPeKTUBHOI U TUOKOI Cpefibl pa3spaboTKH.

Bunn Onpaitk 6611 OXHMM U3 acMpaHToB Panbga 1 nmposaBnsan 0cobblit MHTEpeC K
aTUM KapkacaM. OH o6paTu/ BHUMaHMe Ha MOTEHLMAIbHYIO LIeHHOCTb pedakTopuHra
M 3aMeTHMJI, UTO ero NpMMeHeHMe He orpaHnymMBaeTcs pamkamu Smalltalk. bunn umen
ONBIT pa3pabOTKM MPOrpaMMHOro obecreyeHus A1a TeneOHHbIX CTAHLMIA, XapaKTe-
PU3YIOLErocs HapacTaHUeM CTIOKHOCTU CO BPEMEHEM UM TPYAHOCTbIO MopuduKaumu.
Inccepraums bunna paccmarpuBana peakTOPMHT C TOYKM 3peHMsA pa3paboTymka
MHCTPYMEHTA/IbHbIX CPeACTB. Bum uayunn pasHoBuaHocT# pedakTOpMHra, KOTOpbie
MOI/IM OKa3aThCs MO/e3HbIMU Npy pa3paboTke kKapkacoB C++, U MccnenoBan cnoco6bbl
pedakTopuHra, COXpaHSALIME CEMAHTHMKY, a TAKXe CIIOCOObI J0Ka3aTeNbCTBa COXpa-
HEHMs CEMAHTMKM U BO3MOXHOCTM peanmu3aLyuy CBOMX UMeil B MHCTPYMEHTA/IbHBIX
cpencrBax. [lucceprauus bunna [14] ABnsAercsa Ha cerogHAHMIA IeHb OHOM U3 CAMbIX
B/IMATE/NBHBIX paboT Ha TeMy pedakTopuHra. bunn raike Hanucan rnasy 13, “Pedak-
TOPMHT, IOBTOPHOE UCTIONIb30BaHME U PEA/IbHOCTD ;, JAHHON KHUTH.

A BcTpevancs ¢ Bunnom Ha kondepenuuun OOPSLA B 1992 ropy. 3a yauukoit kode
Mbl 00CYX/a/n HEKOTOpble CTOPOHbI MOei paboThl MO CO3[aHUI0 KOHLENTYa/lTbHbIX
KapKacoB B 3ipaBoOXpaHeHUM. bunn pacckasan MHe 0 CBOMX MCCNEJOBAaHUAX, U, IOM-
HIO, A TOTZIa [TOAYMaJl, YTO 3TO UHTEPECHO, HO HE MMEET MPAKTUYECKOrO NPUMEHEeHU.
Kak xe s omnbancsa!

IxoH Bpaur u JJon PobepTc 3sHauMTeNIbHO MPOABMHYIM MAEU MHCTPYMEHTA/lb-
HbIX CpeacTB pedaKTOPMHTa, CO31aB MHCTPYMEHT [/ BHIMONTHEHUA pepaKTOPUHTA B
Smalltalk — Refactoring Browser. B aT0it kHure UX nepy npuMHamIexur rnasa 14, “Uu-
CTPYMEHTAapMil J/Isl BbIMONHEHUS pedakTOpMHIa’, MOCBALIEHHAsA MHCTPYMEHTaM pe-
dakTopuHra.

Hy, a 4to e A2 MHe Bcerna HpaBMU/ICsA XOPOLUMIA KOJI, HO A HUKOT/ia He iyMall, YTO
3TO TaK Ba)XKHO. 3aTeM 51 yYaCTBOBa/l B OJHOM npoekTe ¢ KeHTOM M yBufen, KaK OH
npuMeHsieT pedakTOPHHT. S MOHAN, KaKOe OrPOMHOE BAMAHME OH OKa3bIBA€T HA MpO-
M3BOAMTENbHOCTD TPYAA ¥ KaYeCTBO Pe3yNbTaToB. ITOT OMBIT yOeaun MeHsA B TOM, 4TO
pedakTOpMHT — OuYeHb Ba)XKHas TEXHONMOrMA pa3paboTky NporpaMmHoro obecrneve-
Hus. Ho s 611 pazouapoBaH OTCYTCTBUEM KHUT, KOTOpbIe MOT Obl TPOYECTb MPAKTUKY-
IOLLMI TPOTPAMMMCT, @ HUKTO U3 YIIOMAHYTBIX Bblllie 3KCIIEPTOB 110 3TOMY BOMPOCY U
He cobuparcs nucatb Takyko KHUry! MHe npuiinoch 6path 3TOT TpyA Ha cebs — ¢ ux
NOMOLUBIO.
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A 4 v
OonTumusauMaA 3apnnaTHoOn CUCTEMbI
— Puy Fapsanntm

Mbl yxe AanuTenbHoe BpemA paspabaTbiBanu nnaTexHyio cuctemy Chrysler
Comprehensive Compensation System Kk MOMeHTy, Koraa ee cTanu NepeHoCUTb Ha
GemStone. EcTecTBeHHO, Mbl OGHAPYXWUNKU, YTO Nporpamma paboTaeT HeAoCTaTONHO
6bicTpo. Mbi npurnacunu cneunanucta fxuma Xonrca (Jim Haungs) noMoys Ham B
ONTUMU3ALUUN HALLEN CUCTEMbI.

MNpoBenn HexkoTopoe BpeMA C KOMaHAoW W pa3obpaBwuch, Kak paboTaeT Hawa
cuctema, [Ixum BocnonbsosancA ProfMonitor npoussoactea GemStone gnAa Hanu-
caHuA NPOMUNUPYIOWEro MHCTPYMEHTAPUA, KOTOPLIX U 06aBUN K HaWWUM PyHKUWO-
HanbHbIM TECTaM. OTOT UHCTPYMEHT NOKa3biBan KONUYECTBO CO3AaBaeMbIX 06BLEKTOB
N MeCTO, r4e OHWU CO3AaBaNuCh.

K HaweMmy yausneHuio, cambiM y3KWM MeCTOM OKa3anocb co3faHue CTPok. Pekopa
nocCTaBUNO MHOroKpaTHoe co3fanne cTpok u3 12000 cumeonos. Mpu 3TOM BO3HUKaNN
npobnembl 0cobora poaa, CBA3aHHbIe C TeM, YTO O6bIYHbIE cpeacTBa c6opkn Mycopa
GemStone ¢ Takumu 60NbLWMMKU CTPOKAMK He CNPaBNANKUCL. N3-3a 60nbworo pa3mepa
cTpok GemStone Bbirpy>an CTPOKU Ha AUCK BCAKWIA pa3 Npu Ux cos3aaHun. Kak BbiAc-
HUNOCb, 3TU CTPOKKU co3aaeBana Hawa cuctema BBoAa-BbiBOAA, NPUYEM cpa3y No Tpu
Takue CTPOKU ANA KaXXA0W BbIBOAUMOW 3anucu!

AnA Havana Mbl ctanu kewuposaTb 12 000-CUMBONbHbIE CTPOKW, YTO B OCHOBHOM
pewwuno npobnemy. ocne 3TOro Mbl U3MEHWUNW cpeay Tak, 4TOObl 3anUCb Benacb
HEenocpeacTseHHO B halinosBbliil NOTOK, YTO YCTPAHUIO HEOOXOAUMOCTb CO3AAHMA
Aaxe 0AHOW CTPOKW. Mocne TOro Kak ANUHHBIE CTPOKM NepecTany HaMm Mmewarb, Npo-
thainep [Ixuma Hawen aHanoruyHbie Npobnems ¢ ManeHbKUumMu cTpokamm — no 800,
500 cumBonos u 1.n. icnonb3oBaHue haitnoBbIX NOTOKOB PELUMNO0 U 3T Npobnemb..

Tak Mbl NOCTENEHHO, HO YBEPEHHO NOBLIWANKU NPOU3BOANTENBHOCTL CUCTEMbI. B Hauane
pa3paboTkn Kasanocb, 4TO ANA pacyeTa BbiNnat notpebyetcA Gonee 1000 vacos.
Korpa xe pabota Haf cuctemown 3aBepwmunacb, Tpebosanocs Tonbko 40 yacos. Ewe
Yepe3 MecAl NPOAONKUTENbHOCTb pacyeToB Gbina CHUXeHa Ao 18 Yacos, a nocne
BBOAA CUCTEeMbI B akcnnyaTtauuio — Ao 12. MNocne roaa akcnnyarauun u ycosepLueH-
CTBOBaHWA CUCTEMbI 3TO BPEMA 6bIN0 COKpaLeHo A0 9 Hacos.

Camoe 60nblwoe YCOBEpLEHCTBOBaHWE 6biNo CBA3aHO C paboToi NporpamMmbl Ha
HECKONbKNX MNOTOKAaX B MHOrONPOLECCOPHOM MawunHe. Mpu HavanbHoU paspaboTke
CUCTEMbl MHOTONOTOYHOCTL He NpeAanonaranack, HO 6narofapA XOPOLWek CTPYKTypu-
POBAHHOCTHU UCXOAHOIO TEKCTA Mbl CMOINKU MOANMDUUMPOBATL CUCTEMY ANA MHOIONo-
TOYHOW CpeAbl 3a TpU AHA. B HacToAWee BpeMA pacyeT BbiNnar BLINONHAETCA 3a napy
Yacos.

Ao Toro kak [xum o6Gecneynmn Hac MHCTpyMeHTapuem NpocuaMpoBaHuA paboTsi
CMCTEMBI, y Hac GbINI0 MHOXECTBO PasHbiX NPEANONOXEeHUN O NPUHUHAX Heya0BNeTBO-
puTenbHoil paboTbl cucTeMbl. OQHAKO peantHble 3aMepbl yKazanu Apyroe Hanpasne-
HUe paboTbl n obecneynnu 6onee BLICOKME PE3YNbTaTLI.

A A
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Jamax B Kofe

Kenm bex u Mapmun Paynep

Ecnu umo-mo cmano nosanueame, e2o ny4ue cMeHumo.
— Babywxka bex npu o6cyxdernuu npobnem nodzy3sHuxoe

Ceityac Bbl y>Ke JO/DKHbI XOPOLIO MPEACTABNATD cebe, Kak AeCTBYeT peak TOPMHT.
Ho ecnu BbI 3HaeTe “Kak’, 3TO ellje He 3HAYUT, YTO Bbl 3HaeTe “korna’. PewreHue o Tom,
KOrjia NPUCTYMNaTh K peakTOPUHIY M KOTZa MPEKPATUTh €ro BBIMIOJIHEHNE, HE MeHee
BaXXHO, 4eM YMeHMe BBINONHATD peaKTOPHUHL.

U 3pech Mbl cTankmBaeMcst ¢ AUeMMOIt. Jlerko o6bsCHUTD, KaK YAA/IUTD TepeMeH-
HYIO 3K3eMIISApa M/IM CO3[ATh MEPAPXUIO, — ITO JOCTATOYHO MPOCThbIE BOMPOCHI B OT-
NnyYmne oT O6bACHEHNUA, KOTAA ITO ClIefyeT fAenaTh. BMecTo TOro 4To6bl B3bIBATD K pac-
M/IbIBYATBIM MPEACTaBIEHNAM 00 ICTETUKE MPOrPaMMMUPOBaHUs (YECTHO TOBOPS, Mbl,
KOHCY/IbTaHTBI, 4aCTO MOCTYMaeM UMEHHO TaK), i MOMBITA/ICA OABECTH MOA 3TO Honee
TNPOYHYIO OCHOBY.

S kaK pa3 pasMbILL/IAZ HaJy 3TUM CIOXKHBIM BOIPOCOM, Koraa nocetun beka B Llo-
puxe. Bo3MOXXHO, OH TOTfja HAXOAM/ICS MOJ, BIleYaTIeHMEM 3aI1aX0B OT CBOEI HOBOPOX-
A€HHOI JOYKM, TOTOMY YTO BbIpa3u/ NpeACTaB/IeHN)E O TOM, KOTAA IPOBOAUTD pedak-
TOPMHT, MMEHHO C MCIIO/Ib30BaHMEM 3TOit aHamoruu. Bol MoxeTe cipocuts “Yem, co6-
CTBEHHO, 3allax /Iy4Luie TYMaHHbIX paccyeHuit o6 actetuke?” Ho MHe kaxeTcs, 4TO
MCMONb30BaHMe MOHATHA 3aMaxa Ny4lle pacCy>XAeHuit 06 3cTeTMYHOCTH. MBI TpocMo-
Tpe/u 0YeHb 60/1bLIOEe KOMUYECTBO KOAA, HATMCAHHOTO A/ Pa3HbIX IPOEKTOB, CTeNeHb
YCIELHOCTH KOTOPbIX MPOCTUPANAch B OYeHb LIMPOKOM AMana3oHe — OT BeCbMa yAau-
HBIX [0 MOMYAOX/IbIX. [IpM 3TOM Mbl HAyYM/TUCh UCKATD B KOJE OMNpefieNleHHbIe NPU3Ha-
KM, KOTOpble MpPeANnonaralnT BO3MOXHOCTb pedakTopuHra (a MHOIAA MPOCTO KpUYaT
o ero Heob6xoauMocTy). (CnoBo “Mbl” B 3TOM I/1aBe OTpaXkaeT TOT akT, YTO Y I7aBbl
ABa aBTOpa — 5 1 Kent. Onpeaennts, KTO ¥ YTO MUCa, IPOCTO: ABTOPCTBO CMELUIHBIX
LY TOK MPUHAIEXUT MHE, 2 BCETO OCTATbHOIO — €MY.)

Mbi He 6ymeM Aaxke MbITAaTbCA AaThb TOYHbIE KPUTEPUM HEOOXOAMMOCTH pedaKTo-
punra. Hau onbiT mokasbiBaeT, YTO HUKAKMe CUCTEMbI IOKa3aTeleil He CMOTYT corep-
HMYATb C YETIOBEYECKOM MHTYMLMEl, OCHOBAHHOM Ha 3HaHMsX. Mbl NpUBENEM NULIDb
CMMITOMbI HEMPUATHOCTEN, YCTPAHAEMBIX MyTeM pedakTOpuHra. ¥ Bac JO/DKHO pas-
BMTbCA COOCTBEHHOE YYBCTBO TOTO, KaKOe KONMYECTBO C/IEAYET CUMTATh “Ype3mep-
HbIM™ 1A aTPUOYTOB K/Iacca MM CTPOK KOAA ISt METO/A.
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OTa rnaBa u Tabnuia B KOHIIE KHUTYM JO/DKHBI [TOJICKa3aTh, KOI7la BAM HEACHO, KaKue
MMeHHO MeTofibl pedakTOpuHra NpuMeHATh. [IpoyTnTe 3TY INMaBy (MM MPOCMOTpHTE
Tabnuily) M nonpoOyiiTe BHIACHUTD, KAKOJ MMEHHO 3aMax Bbl 4yBCTBYyeTe. 3aTeM 06pa-
TUTECDH K Npefi/laraeMbIM MeTOfiaM peaKTOPMHTA Y IIPOBEPbTE, IIOAOMAYT /1M OHYU BaM.
BrnonHe Bo3MOXHO, YTO 3amax He COBNaJeT TIOTE/NIbKA B TIOTENbKY, HO oblLiee Hanpas-
JIeHMe BIIOTIHE MOXKET GBITb BbIOPAHO MPaBUIBHO.

Hy6mmpyeMbiit Ko

JlypHOomaxHywuit napaj OTKpbIBaeT AYONMpyeMblil KOA. YBUIEB ONMHAKOBBIE
CTPYKTYPbI KOf}a B HECKO/IBKMX MECTaX, MOXHO ObITb YBEPEHHBIM, YTO €C/IU UX YAACTCA
00BEAMHNTD, TO IPOrPaMMa OT STOTO TONIBKO BHIMTPAET.

[TpocTeiiasn 3afaya ¢ ;y6nupoBaHMeM KoJja BOSHMKAET, KOT/Ia OHO 1 TO >Ke BbIpa-
)KeHMe MPUCYTCTBYET B IBYX METOZIaX OfHOTO U TOrO Ke knacca. B aTom cnyyae focra-
TOYHO NPUMEHNTD pedakTOpuHT “V3Bneyenne Metopa” (. 132) 1 BbI3bIBaTb KO BHOBb
CO3[JaHHOrO METO/a U3 0OENX TOYEK.

Jlpyras pacnpocTpaHeHHas npo6neMa 3aK/IH0YaeTcss B HATUYUM OJHOTO M TOTO Xe
KOAa B JIBYX MOAK/IACCAaX, HAXOAAUMXCA Ha OAHOM YPOBHE MepapXuu. YCTPaHUTh 3TO
Ry6nupoBaHue Koia MOXCHO ¢ nomouibio pedpakropunra “VssneyeHne meropa” (c. 132)
Ans 060MX K1accoB ¢ nocnenyomum pepakropurrom “ITogbem metona” (c. 339). Ecnn
KO/, TIOXO0X, HO ITO/THOCTBIO He COBIAJaeT, MOXXHO NPUMEHUTDb pedakTopuur “V3Bneye-
Hue Metopa” (c. 132) ans oTaeneHus coBnafamimx GparMeHTOB OT OTIMYAKOLMXCA.
ITocre 3TOrO MOXKET 0Ka3aTbCsl BO3MOXKHBIM NMpUMeHUTb pedakToputr “Popmuposa-
Hue wabnonHoro Metoga” (c. 361). Ecnu 06a MeTozna fenamT OAHO U TO e ¢ MOMOLIbBIO
pa3HBIX alITOPMTMOB, MOXXHO BBIOpPATb M3 3TUX aNTOPUTMOB 60nee 3 PEeKTUBHBINA U
npuMeHUTDb pepakTopuHT “3ameHa anroputma’ (c. 159).

Ecnn gy6nupyembiit Kop HaXOAUTCA B IBYX Pa3HbIX K/Iaccax, Nonpobyite npume-
HUTb pepakTopuHr “Vi3Bnedenne knacca” (c. 169) B OGHOM Ki1acce, a 3aTeM UCIONbB30-
BaTh HOBBIN KOMIIOHEHT B JipyroM. Elue ofHOM BO3MOXHOCTDBIO AB/NAETCA CUTYyaLMs,
KOT/ja METOJ O/DKEH MPUHA/IIeXaTh TONbKO ORHOMY M3 K/TaCCOB 1 BBI3bIBATbCSA U3 APY-
roro knacca, 1160 NpuHaANeXaTb TPETbeMY K/Iaccy, K KOTopoMy OyayT obpawiaTbcs
06a nepBoHaYaNbHBIX K/1acca. BaM HY>KHO pelnTb, rie JO/DKEH HaXOAUTBCSA 3TOT Me-
TOJ, ¥ TAPaHTUPOBATDb, YTO OH HAXOAMUTCA TONBKO TaM U HUTAe bonee.

JIIMHHBINA MeTOx,

[TporpamMsl, ucronb3yioume 06beKThbl, XXMUBYT AONTO U CYACTIUBO, €C/IU METOABI
3TuX 06beKTOB KOpoTkMe. [IporpaMMucTaM ¢ MajibiM OMBITOM PaboThbl ¢ 0OBEKTAMM
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YaCTO KaXXEeTCs, YTO Ha CAMOM Jie/le HUKAKMX BBIYMC/IEHMIT He IPOUCXOANT, a IPOrpaM-
MBI COCTOAT TO/IbKO M3 HECKOHYAeMO! 1I€TIOYKM AeNIeETMPOBaHMIl IENICTBHIA OT OHOTO
o6bexTa k pyromy. OfgHako, paboTas ¢ Takoi MpOrpaMMoN Ha IPOTXKEHUU HECKOb-
KMX JIET, Bbl TIOHMMAETe, KaKyl LIeHHOCTDb MPEACTaB/AT co060/ Ma/leHbKME METO/BL.
Bce BbIrogpl, KOTOpbIE AaeT KOCBEHHOCTb — MOHATHOCTb, COBMECTHOE MCTIONIb30BaHMe
¥ BbI6Op, — MOAJEP>KMBAIOTCA MUMEHHO MajleHbKMMY MeTofamu (cM. Bpesky “KocseH-
HOCTb U pedakTopuHr” raBsl 2, “IIpuHumnb pedakTopunra”).

Eute Ha 3ape nporpaMMupoBaHus ObI/IO ACHO, YTO YeM AIMHHee POLeAypa, TeM
TPyHEe MOHATb, KaK OHa paboTaeT. B cTapbix A3bIKax NMPOrpaMMMPOBAHUA BbI3OB
npouenyp 6bi1 cBA3aH ¢ 60NbUIMMM HAKIAAHBIMM PACXOfaMM, KOTOpbIE yAepPXXMUBa-
¥ MPOTPaMMMUCTOB OT NMPUMEHEHNA Ma/leHbKUX MeToRoB. CoBpeMeHHbIE 0ODBEKTHO-
OpMEHTMPOBAHHbBIE A3bIKM B 3HAYUTE/IbHO Mepe YCTPaHUIM HaK/IaHble PacCXOMbI BbI-
30B0B. Ho mspepxku coXpaHAKTCA I/ TOro, KTO YMTAET KOA, TaK KakK eMy IMpUXO-
IUTCA MEPEKTIYAThCA MeXAY KOHTEKCTaMM, YTOObI MIOHATD, YTO [e/laeT Ta WM UHAs
npouenypa. Cpena paspa6oTku, Mo3BoNA0LIAA BUAETh OJHOBPEMEHHO [IBa METO/A,
NIOMOTaeT 06/1erYMTh ITO MePeK/TIOYEHME; HO ITIABHOE, YTO CIIOCOOCTBYET IOHUMAHUIO
MaNieHbKMX METOJI0B, — 3TO NMPUCBOEHME UM PasyMHbIX uMeH. [IpaBunbHO BbIOpaH-
HO€ M3 METOJIa 3a4aCTYI0 O3BOJIAET He U3YYaThb €ro Tejlo.

B uTore Mbl npuxoauM K HEOOXOAMMOCTY AKTUBHEE IIPUMEHATH A€KOMIIO3ULIMIO Me-
TOMOB. IBPUCTMYECKOE IIPABU/IO, KOTOPOMY MbI CI€lyeM, [TaCUT, YTO €C/T BO3HMKAET
HeOo6XOAMMOCTD YTO-TO MIPOKOMMEHTUPOBATD, TO NIOpPa MUCATh MeTOA. B aToM MeTozte
COZIEPXKUTCA KOJ, KOTOPbI Tpe6OBa/T KOMMEHTapUEB, HO €r0 Ha3BaHMe OTPAXKAET €ro
HasHayeHMe, a He METOJ pelleHuns UM 3aja4uu. Takas mpoueaypa MOXXeT NPUMEHATHCA
K TpyIIe CTPOK MM [jaKe K eAMHCTBEHHOM CcTpoke Kofa. K Heit MOXXHO nmpuberHyTh
JlaXke TOT/Ia, KOT/la BBI3OB METOfia OKAa3bIBAETCA A/IMHHEE, YeM 3aMEHEHHBIN UM KOfl, —
TIpU YCTIOBMY, YTO MMS METOf]a Pa3bACHAET €ro NpefHa3HauyeHne. [IaBHBIM AB/ISAETCA
He [I/IMHA METO/Ia, @ CEMAHTUYECKOE PACCTOSHIE MEXAY TeM, YTO METOJ Ie/Ia€T, U TeM,
KaK OH 3TO JienaerT.

B 99% cny4aes, 4TO6BI YKOPOTUTb MeTOf, TPeOyeTCs UCIONB30BaTh pedaK TOPUHT
“Ussneyenne metoma” (c. 132). Haitaure yacT MeTOAa, KOTOpbIE KaXKyTCA CBA3aHHbI-
MU MeXAy o601, M 06pa3yiiTe HOBbI METOA.

Ecnu y Bac MeTOA CO MHOXE€CTBOM NapaMeTPOB M BPEMEHHBIX MEPEMEHHbIX, 3TO
MeLIaeT BbIJIeIEHNI0 HOBOrO MeToAa. [IpuMeHss pedpaktopuHr “Vi3Bneyenne metona’,
NPUXOAUTCA NepefaBaTh B KauyeCcTBe NMapaMeTPOB Takoe KOMMYECTBO MapaMeTpPoOB M
BPEMEHHBIX MIEPEMEHHBIX, YTO Pe3y/IbTAT OKa3bIBA€TCA HUUYTh He MpOLLe, YeM OPUTH-
Ha/. YCTpaHUTb BpeMeHHbIe NIepeMEHHbIE MOXKHO C TOMOLIbI0 pedakTopyuHra “3ameHa
BPEMEHHOIA TepeMeHHol 3anmpocom” (c. 141), a AMMHHbIE CIMCKYM NTapaMeTPOB MOX-
HO COKpaTUTb C nmomouibio pedakTopuHroB “BeeneHne obbekra napamerpa’(c. 312) u
“CoxpaHeHue Bcero o6bexkTa” (c. 305).
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Ecnu nocne 3TOro Bce paBHO OCTaeTCA CAMIIKOM MHOTO BPEMEHHBIX MepeMEeHHbIX
M [IapaMeTpOB, IPUXOAMUTCA BbI3bIBATb TSKENMYIO apTU/I/IEPUIO, 2 UMEHHO — pedakTo-
puHr “3ameHa MeToa 06bekTOM MeTOfOB” (C. 155).

Kak >e BbIABUTb QparMeHTbl KOAa, KOTOpbIE JJO/DKHBI ObITh BbIAE/IEHBI B OTAE/b-
Hble MeTofibI? XOpoLIMit croco6 — nouckaTb KOMMEHTAPUU: OHM YACTO YKa3bIBAKOT Ha
TaKoe CeMaHTUYeCKOe paccTosiHMe. Bok kofla ¢ KOMMEHTapuAMM FOBOPUT O TOM, YTO
€ro MO)KHO 3aMEHUTb METOJIOM, MMs KOTOPOro OCHOBaHO Ha 3TOM KOMMeHTapun. [laxe
Of{Ha CTPOKa MOXXET ObITb BbIJie/IeHa B METOJ, €C/IM OHA HY>K/1aeTCAA B NOACHEHUAX.

YcnoBHbIE MHCTPYKLIMM M LIMKIIBI TAKOKE CITY>KaT MPU3HAKaMy BO3MOXKHOTO Bbljierie-
HMA B MeToA. {11 paGoThI C YCIOBHBIMYM BbIpaOXXEHUAMM NMOAXOAUT pedakTopuHr “Ie-
KOMIIO3MILIMA YC/IOBHOTO onepatopa” (c. 256). B cnryyae umkna BbienuTe ero u copep-
>KaL[UICA B HEM KOJi B OT/Zi€/IbHbIA METO[.

bonpmoi xmacc

Korga knacc mbiTaeTcs B3ATh Ha ce6sA CIMIIKOM MHOTO€, 3TO YaCTO MPOABIAETCA
B YPE3MEPHOM KO/IMYECTBE YIEHOB-AaHHBIX. A OTCIOAa HEAlaNleKo 1 A0 AyOMMpOBaHUA
KOZia.

Pedpakropunr “UsBneyenue knacca” (c. 169) no3ponser cBA3aTb HEKOTOPOE KONMM-
YECTBO 4/IEHOB-JaHHbIX. BblOuMpaiiTe 4aeHbl, KOTOpble AO/KHBI OKa3aTbCAd BMeC-
Te B KOMIIOHEHTE, TaK, YTOOBI 3TO MMENO CMBICT A Kaxjaoro u3 Hux. Hanpumep,
depositAmount (cymma Bknaga) u depositCurrency (BamoTa BKIajia) BIOHE
MOTYT MPUHAJJIEKATh OJHOMY KOMIOHEHTY. OObIYHO Ha MBIC/Ib O CO3[JAHMM KOMIIO-
HEHTAa HaBOJAT OAMHAKOBBIE NIPePUKCHI MU CYPPUKCHI Y HEKOTOPOTO MOAMHOXKECTBA
4jIeHOB Knacca. Eciu uMeeT CMBIC/ CO3/laHMe KOMIMOHEHTa KaK MOAK/IAcca, MOXKHO BOC-
nonb3oBatbcs pedpakTopurrom “Ussneverne nopxnacca” (c. 347).

VHorza Knacc He MCMO/Ib3yeT BCe CBOM MepeMeHHbIe 3K3eMIUIApa Bce BpeMs. B Ta-
KOM CiTy4ae OKa3bIBaeTCs BO3MOXXHBIM HEOJJHOKPATHO NPUMEHUTD pedpakTopunry “Vs-
Bne4yeHme knacca” (c. 169) u “Vsneyenne nopknacca” (c. 347).

Kax u B cnyvae kacca ¢ 60/1bLINM KOTMYECTBOM 4/I€HOB-aHHbIX, KNAcC CO C/IMLI-
KOM 6O/IbIIMM KOMYECTBOM KO/Ia CO3[aeT MPEANOChIIKM It AYOMMpOBaHMA KOAa, Xa-
oca u rubenu. Ilpocreitiee pemenne (Mbl yxe He pa3 FOBOPU/IM, YTO NPEANOYMUTAEM
MPOCTeILME PelieHNs]) — 3TO yCTpaHeHMe U3OBITOYHOCTH B caMoM kiacce. Ecnu y Bac
€CTb MATb METOAOB MO COTHE CTPOK M C OO/BLUIMM KOMTMYECTBOM Jy6nMpyeMoro Kopa,
BO3MOXXHO, MX MOXKHO 3aMEHUTb MATHIO METOAAMM IO JECATb M €llfe JeCATKOM JABYX-
CTPOYHBIX METO/IOB, BbIAIE/IEHHBIX 3 MCXOHBIX.

Kak u B cnyyae knacca ¢ 60/MbLIMM KONMYECTBOM Y/IEHOB-AAHHBIX, 06bIYHOE pe-
LIeHMe /1A KNacca CO CIMIIKOM 6O/bLIMM KOMMYECTBOM KOAAa COCTOUT B TOM, YTOOBI
npumeHUTb peakTopuHr “VM3pnedenne knacca” (c. 169) unu “Vspnedenne nopknacca”
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(c. 347). [TonesHbIM Np1eMOM AB/IAETCA ONMpefeNeHNe TOr0, KakK KIMEHTBI UCTIONb3YIOT
K/Iacc, M npuMeHeHKe pedakropunra “Vssnedenne untepdeiica” (c. 357) anst Kaxgo-
ro U3 3TUX NPUMEHEHMIA. B pe3ynbraTe MOXXeT BbIACHUTBCA, KAK Pa3fie/MTh K/Iacc elle
CUTIbHEE.

Ecnu 6onbuoit knacc apnsercs knaccom GUI, MoxxeT noTpe6oBaThCst IepeMecTnTh
€ro laHHble U TOBeJIeHNEe B OT/ENbHBIA 0OBEKT MpeAMETHON 06/1acTU. ITO MOXET MOo-
Tpe6oBaTh XpaHeHUs Ay6IMPOBAaHHBIX JAHHBIX B IBYX MeCTaxX U MOAAEPXKUBATD UX CO-
rnacoBaHHOCTb. Peakropunr “Jly6nupoBanue BuaMMbIX faHHbIX (c. 207) nmpepnaraet
€noco6, KOTOPHIM MOXXHO 3TO OCYLIECTBUTD. B JaHHOM ciydae, 0cO6eHHO py UCTIONb-
30BaHMM cTapblXx KOMNoHeHTOB Abstract Windows Toolkit (AW T), mocne aToro MoxHo
ymanutb knacc GUI # saMeHUTb ero KoMIoHeHTamMu Swing.

JIMHHBINA CIMCOK MapaMeTPoOB

Panee npyu o6y4eHnn nporpaMMmupoBaHuIo Bce HeOGXOAMMbIE IOATIPOrPaMMe fIaH-
Hble PEKOMEH/IOBA/IOCH MepeiaBaTh B BUJie [IapaMeTPOB. ITO MOXXHO MOHATD, IOTOMY
4TO a/IbTEPHATMBOM ObIMM INI06a/NbHbBIE epeMeHHbIe, a [T06a/IbHblEe NepeMEeHHblE —
3TO ofiHa 6onbluas ronoBHasA 6onb. brarogaps o6bekTaM CUTYyaums M3MeHMIACh, TaK
KaK €C/IM HY>KHbI KaKie-TO JaHHBle, MX BCerja MOXXHO 3allPOCUTh y APYTOro 0ObeKTa.
[TosTomy, paboTas c 06bekTaMu, CliefyeT epefaBaTh METOAY TOJIBKO TO, YTO MY HYX-
HO, YTOOBI UMETh BO3MOXKHOCTb MOMYYUTb BCe HEOOGXOAMUMBIE €My JaHHbIE CAMOCTOS -
TeNbHO. 3HaYMTeNTbHAA YacTh MHPOPMALMM, HEOOXOAMMOIT METOAY, HAXOAMTCA B K/ac-
ce, KOTOPOMY OH MPUHAMJIEXNUT. B 06beKTHO-OpMEHTUPOBAHHBIX IPOrPaMMaXx CIMCKH
napaMeTpoB OOGBIYHO rOpa3fio KOpoYe, YeM B TPaAMLMOHHBIX IPOrpaMMax.

9TO NMpaBMU/IbHO, TOTOMY YTO B JUIMHHBIX CIIMCKAX MTAPaMeTPOB TPYAHO pa3oOpaTh-
cA. OHM 3a4aCTYI0 MPOTMBOPEYMBDI U CTIOXKHBI B IPMMEHEHNH, @ KPOME TOTO, X MPU-
XO[IMTCA BEYHO M3MEHSATD 10 Mepe BOSHMKHOBEHUsI HEOOXOAUMOCTH B HOBBIX JaHHBIX.
Ecnu >xe nepenaBaTh MeTOfaM 06BEKTBI, TO U3MEHEHMIT MOTPeOyeTCst MEHbILE, TAaK KaK
ANA MOMY4eHNA HOBBIX JaHHDIX, CKOpee BCETO, XBATUT Mapbl 3alPOCOB.

Pedaktopunr “3ameHa mapamerpa Bbi3oBoM MeTopa” (c. 308) mpuropeH Toria,
KOIJIa MOXXHO MONTY4YMTh JJaHHbIE B OAHOM MapaMeTpe MyTeM BbI30Ba METOfa OO'bEKTa,
KOTOPDIit Y€ U3BECTEH. ITOT 0OBEKT MOXKET ObITb MMO/IEM MM [PYTMM [apaMeTpPOM.
Pedakropunr “Coxpanenne Bcero o6bvekra” (c. 305) MO3BO/AET 3aMEHUTh HAGOP AaH-
HBIX, TO/Ty4aeMbIX OT 00beKTa, caMuM 3TUM 06bekToM. Ec/u ke uMeeTcs psif anemeH-
TOB JJaHHBIX 6€3 /TOrM4eckoro 06beKTa, MOXKHO BOCIONbB30BATbCA pedpaKTOPUHIOM
“BBepieH1e o6bekTa mapamerpa” (c. 312).

Ectb ogHO BaXkHOe MCK/IIOYEHMeE, KOIla TaKue M3MEHEHMA BHOCHTb He CIIefyerT.
OTo cry4vait, KOIjla Mbl He XOTMM CO3/laBaTb AABHYI0 3aBUCHMMOCTb MEX/Y Bbl3blBae-
MbIM U 60/lee KPYMHbIM 06beKTaMM. B Takmx cyyasx pa3yMHO pacnaKkoBaTh JaHHbIE
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¥ NepefiaBaTh MX 110 OTAENBHOCTY B BUJE TApaMeTpPOB, HO OTAABaTh cebe OTYeET O CTO-
uMocTy atoro pewedns. Ecim cnmcok napameTpoB oka3biBaeTCA CIMUIKOM JUIMHHBIM
WM MOIMPUKALIMY TPOUCXOAT CAIMILKOM YaCTO, /Ty4llle IepPeCMOTPETb CTPYKTYPY 3a-
BUCUMOCTEMN.

Pacxopsammecs M3MeHeHUA

MBI CTpYKTYpupyeM NmporpaMmsl, Y4ToObl 06NErYuTh BHECEHME B HUX M3MEHEHNIT;
B KOHI[e KOHLIOB, IPOrpaMMHoe obecrievyeHye TeM 1 OTIMYaeTCA OT alnapaTHoro obec-
IIeYeHNs, YTO ero MOXKHO M3MEeHATb. [IMaHMpys M3MeHeHMe, Mbl XOTUM NeEpEATH B
Ofpefie/ieHHYI0 TOYKY MPOrpaMMbl M BHECTY U3MeHeHMA MMEeHHO B Helt. Ecnu caenathb
3TO He Y[aeTcsl, TO 3/1eCh MaXHeT Cpa3y ABYMs TECHO CBA3aHHBIMMU Npo6GIEMaMH.

Pacxopsaumecs (divergent) u3MeHeHMs MMEIOT MECTO TOT/AQ, KOTAla OfMH K/acc Yac-
TO M3MEHAETCS Pa3MMYHBIMM MYTAMU MO pa3HbIM nmpuumHaM. Ecnm rnaps Ha xnace,
Bbl 3aMeyaeTe Mpo cebs1, YTO BOT 3TM TPU MeTOfA MPUAETCA U3MEHATb /A KaXoin
HOBOJM 6a3bl JaHHbIX, @ BOT 3TU YeThIpe MeTOAAa — IpU KaXK[AOM INOSABIEHUYN HOBOTO
duHaHCOBOrO Tpe6GOBaHUSA, TO 3TO MOXKET O3HaYaTh, YTO BMECTO OHOTO Kj1acca yy-
e uMeTb ABa. Tak KaXKAbIi Kmacc 6yneT MMeTb CBOIO TOYHO OTpefieNIeHHYI0 30HY OT-
BETCTBEHHOCTM U M3MEHATHCS TONBKO B COOTBETCTBUM C M3MEHEHUSIMM B 3TOI 30He.
He uck1104eHO, YTO 3TO BBIACHUTCA NULLIb NOC/E J0OaB/IEHNS HECKONBbKUX 6a3 JaHHBIX
nnu GuHAHCOBBIX TpeGoBanHuit. [Ipu KaXKAoM BbI3BAaHHOM HOBBIMM YCTIOBUAMY M3Me-
HEHMM JOKEH U3MEHATHCA TONBKO OAMH Kiacc. [l1s npuBeieHUs KOAa B MOPAJOK Crle-
AyeT ONpeaenuTh BCe, 4TO MOAMPUUMPYETCA MO AaHHOM! KOHKPETHOI NpUYMHe, a 3aTeM
npumeHuTb pedaktopunr “Vi3Bneyenne knacca” (c. 169).

Crpenbba gpobbio

“Crpenbba 1po6bro” nofpobHa pacXoAALMMCA U3SMEHEHUAM, HO NIPEACTAB/IAET CO-
60i1 MX MPOTUBOMONOXKHOCTb. YHIOXaTb €€ MOXXHO, KOrfia NPy BBIMOTHEHUM JTIOOBIX
M3MEHEHMI TPUXOAUTCS BHOCUTb MHOXECTBO MeNKuX Momudukaumit B 6onbluoe
umcno knaccoB. Korga usmMeHenuns pasbpocanbl MOBCIOAY, X TPYAHO UCKATh M MOXKHO
MPONYCTUTb BAXXHOE M3MEHEHMeE.

B 3T0it cuTyauMu crnefyet cBeCTM BCe M3MEHEHMA B OIMH K/IAcC, UCMIONIb30BAB pe-
¢daxtopunru “Ilepenoc metopa” (c. 162) u “TlepeHoc mona” (c. 166). Ecnu nopxopsue-
ro KaHAMAATA CPey MMEIOLLMXCA K/IaCCOB HET, CO3AalTe HOBbII Kaacc. YacTo MoXXHO
npuMeHnTb pedaktopunr “BcrpanBanme knacca” (c. 174) M MOMeCTUTD Lieblil MaKeT
METOJOB B OAMH Kracc. [Ipy 3TOM NOABUTCA ONpefieNieHHOE KONMUYECTBO PaCXOAALIMX-
Cs1 U3BMEHEHMIA, HO BbI 1ETKO C HUMM CIIPABUTECh.
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Pacxopsumecs usMeHeHNs UMEIOT MeCTO IIPYM HAaMYMM OJHOTO K/1acca, B KOTOPOM
BBINO/IHAETCA MHOTO M3MEHEHMI! Pa3HBIX TUIIOB, a “cTpenbba Apobb” — 3TO OOHO
M3MEHeHMe, 3aTparuBalollee MHOTO K/1accoB. B 060mx cyyasx xenatenbHO JOOUTbCA
TOrO, YTOObI MEX/Iy PacNpOCTPaHEHHBIMU M3MEHEHMAMM U Ki1accaMu ObUIO B3aUMHO
O/IHO3HAaYHOE OTHOLIEHMNe.

3aBucrinBsie GyHKkIMn

CMbIcn 06BEKTOB B TOM, YTO OHM BMECTE C JAHHBIMM XPaHAT M IPOLEAYPHI VIS UX
06paboTiyu. Knaccuyecknit npumep 3amaxa — MeTOf|, KOTOPbIi Goblie MHTepecyeTcs
He TeM K/1acCOM, B KOTOPOM OH PacrosaraeTcs, a HeKotopbiM apyrum. Yauie Bcero npep-
MEeTOM 3aBUCTHU ABJAITCA AaHHble. Mbl MHOTO pa3 CTa/IKMBAa/IUCh C METOJIOM, BbI3bIBa-
IOLMM C MO/IIOXMHBI METOIOB JOCTYTIA K JJAHHBIM JIPYTOro 06beKTa, YTOObI BBIYMCTTUTD
HekoTopoe 3HayeHue. K cyacTblo, 1eyeHne 04eBUIHO: METOJ CTIEfYeT MEPEHECTH B APYTOE
MecTo ¢ noMouybio pedpakropunra “IlepeHoc MeTona” (c. 162). ViHoraa 3aBuCTbIO CTpajia-
€T TO/IbKO YaCTb METO/Ia; B TAKOM C/Ty4Yae CHa4asa pUMEHMTE K 3TOM YaCTH pehaKTOPUHT
“Ussnedyenne Metopa” (c. 132), a yxxe 3ateM pedakropunr “Ileperoc metona” (c. 162).

KoneyHo, He Bce cuTyauum tak odeBuaHbl. YacTo MeTOA UCroNb3yeT QyHKUMM He-
CKONIbKMX K/IACCOB, TaK B KaKO# M3 HUX €ro CliefyeT MoMecTUTb? Mbl MCIIO/b3yeM 9B-
PUCTHKY, 3aK/TI0YAIOLIYIOCS C ONpee/IeHNH TOro, B KAKOM K/lacce HaxoaMTcsa 6orbiie
BCETro JaHHbIX, ¥ NepeMelleHMM METOAA K STUM JAAaHHBIM. JTOT LIAr 3a4aCTYI0 OKa3bl-
BaeTcs Jierye, eC/iM UCMonb3oBaTh pedaktopunr “Ussnevenne metona” (c. 132), 4To6b1
pa3buTh METOJ Ha YaCTH, KOTOpbIe OYNYT pa3MeLIeHbI B Pa3HbIX MECTAX.

KoneuHo, MoryT 6bITh CTOXKHBIE CXeMBbI, Hapyllaolue 310 npasuno. Ha ym cpasy
NpUXOAAT NpoeKTHble wabnonbl “Crparerusa” u “Busurep” [9]. Ewe ogHum npumepom
ABNsAETCA NMPOEKTHbIN WwabnoH “Camopenerupobanne” [6]. C ero nomMoupo MoXHO 60-
POTbCA C 3aMaXOM PacXOJALIMXCA M3MeHeHMi. PyHIaMeHTa/IbHOe PAKTUYECKOE MPaBy-
JI0 [7IACHT: TO, YTO U3MEHSAETCSA ONHOBPEMEHHO, /Ty4llle XPaHUTb B OfHOM MecTe. JlaHHbIe
1 GYHKLMM, MCNIONB3YIOLIME STU JAHHBIE, KaK PaBUJIO, U3MEHAKOTCA BMECTE, HO ObIBAIOT
n uckmoyeHus. CTalKmMBasCh C HUMM, MbI IlepeMeLLaeM MOBeleHNe TaK, YTOObI U3MeHe-
HUA OCYLIECTBIANMUCH B offHOM MecTe. IIpoexTHbie mabnonbr “Crparerus” u “Busutep”
MO3BOTIAIOT /IETKO M3MEHATD MOBEieHMe, IOTOMY YTO OHM U3O/MPYIOT HeGO/bLIOE KO-
4eCTBO IOBE/IeHNs, KOTOPOE AOMKHO ObITh TePEKPBITO, LIEHO YBe/IMYeHMsT KOCBEHHOCTH.

I'pynnbl gaHHBIX

MaHHble — KaK /1eTH: OHM MOOAT COMBATBCA B TeCHbIE IPYMIbL. YacTO MOXXHO BUAETS,
KaK OfHM M Te >Ke TPU-YETbIPe NIEMEHTA JAHHBIX BCTPEYAKOTCA BO MHOXKECTBE MECT:
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1o/ B Mape K/IacCOB, MApaMeTpbl B HECKONbKMX MeTofax. [laHHble, BCTpeyaoLmecs
COBMECTHO, IMeEeT CMBIC/I NTpeBpaLlaTh B OTAENbHbIN Knacc. CHayana cineayeT HaiTH,
r/ie 'PYNIbI JaHHBIX BCTPEYAIOTCA B Ka4yeCTBE MO/IeN, U, TPUMeHAA K HUM pedaKTOPUHT
“UsBneyenne knacca” (c. 169), npeobpa3oBaTb rpymninbl AaHHBIX B 06'beKT. 3aTeM creay-
eT 06paTUTb BHMMaHMe Ha CUTHATYpbl METOAOB M NPUMEHUTD pedaKTOpUHT “BBenenme
o6bekTa napamerpa” (c. 312) unu “CoxpaHenue Bcero o6bekra” (c. 305) s cokpaile-
HuA X o6beMa. HerocpecTBEHHOI BHITOJOM OT 3TOTO ABNAKTCA COKpallleHMe MHOTMX
CIIMCKOB MapaMeTpoOB M YMpoliueHue BbI30BOB MeTofoB. He 6GecriokoiiTech 0 TOM, 4TO
HeKOTOpble TPYINbl JaHHBIX MCMONb3YIOT LD YacTb MO/ HOBOro o6bekTa. 3aMe-
HMB HECKO/IbKO TO/Iel HOBBIM 00'beKTOM, Bbl OKa3bIBaeTeCh B BbIMTpBILLE.

Xopoluast MpoBepKa 3aK/M0YAETCA B TOM, YTOObI yiaTUTh OfHO U3 3HAYEHMI! JAHHBIX
M MIOCMOTpETDb, COXPAHAT /1Y MPU 3TOM CMBIC/I OCTa/lbHble AaHHble. Ecu HeT, To 3TO
BEpPHbII1 IPU3HAK TOTO, YTO JaHHBIE /TyYlile OObEAMHUTD B OAMH OOBEKT.

CoxkpaleHue CIMCKOB M0/1ei M MapaMeTPOB, HECOMHEHHO, YAa/IAET HEKOTOPbIE 3a-
axu, HO eC/IU y Bac €CTb 0O'beKThI, MOXKHO JOOMTbCA M MPUIMYHBIX 3aMaxoB. MOXXHO
TMOMCKATb 3aBUCT/IUBbIE QYHKLMMU C NOBEAEHMEM, KOTOPOE CTOUT NEPEMECTUTD B HOBbIE
K/1acChl, ellie 10 TOro, Kak OHYM CTaHyT MOJIe3HBIMM YIEHaMy NPOTPaMMBbl.

OJICP)KMMOCTI) NpUMUTUBAMU

BonblumHCTBO mMporpaMMHBIX Cpefi MMeeT iBe pa3HOBUAHOCTH JaHHBbIX. Tumbl 3a-
nuceit NMO3BONAKT CTPYKTYPUPOBATh JaHHble B 3Ha4MMble rpynmnbl. CTaHAAPTHHIMM
CTPOMTENbHBIMMU 6710KaMy TIPY 3TOM C/TYXKAT MPUMUTHBHBIE TUIbL. C 3anucAMM Bceraa
CBfI3aHbl OMpefieNIeHHblEe HaK/TaHble PaCXOfibl. 3alIUCH MOTYT NPEACTABIATh TAONUIbI B
6a3ax JaHHbIX, HO UX CO3laHMe MOXKET OKa3aTbCA HEYAOOHBIM, €C/IM OHM HY>KHbI JILIb
B Mape C/y4aes.

OnHO M3 LIEHHBIX CBOJCTB OOBEKTOB 3aK/I0YAaeTCA B TOM, YTO OHM 3aTylIeBbIBa-
0T MM BOOOLLE CTUPAIOT TPAHMLYy MEXAY MPUMUTUBHBIMU M GONbLIMMMU K/1aCCaMM.
HeTpynHo HanucaTb ManeHbKue KIacchl, HEOTIMYMMbIE OT BCTPOEHHDBIX TUIIOB A3bIKA.
B Java ecTb NpMMMTMBBI /11 YMCEN, HO CTPOKM M [AThl, KOTOpble BO MHOTMX APYIMX
cpenax ABNAOTCA IPUMUTUBAMM, 371eCh NMPEACTABIAIT COOO0I K/TacChl.

Te, kTO 3aHMMaeTcs 06beKTaMU HElAaBHO, OOBIYHO He TIOAT UCMONb3OBATh Ma/IeHb-
K1e 06 beKThI i1 Ma/leHbKMX 3a/1ay, TaKye KaK, HaNpuMep, IeHeXHble K/Iacchl, 06beu-
HAIOLME YUCTIEHHOE 3HaYeH e 1 Ba/lIOTY, IMANa3oHbl C BEPXHEI M HUXKHEl rpaHULaMu
WM CrielMaIu3upoBaHHble CTPOKM Hanopobue TenepOHHbIX HOMEPOB MM TMOYTOBBIX
MHleKcoB. Bbibparbcsi B MUp 06beKTOB MoMoraeT peakTOpuHr “3aMeHa 3HaueHUA
JaHHbIX 06bekTOM” (C. 194), NpMMEHEHHBIN K OTAeNbHBIM 3HaYeHUAM AaHHbIX. Ecn
3HayeHue JAHHOTO MpeACTaBNAeT cOO0i KO TUIMA, BOCMONb3YiATeCh peaKTOPMHIOM
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“3aMeHa kofa Tuna knaccom” (c. 236), ecnu 3TO 3HaueHMe HE BAUAET Ha MOBEJEHMUE.
Ecnu y Bac MMeIOTCA YCIOBHBIE MHCTPYKLIMY, 3aBUCALLME OT KOAa TUIA, TO CAMOE BpeMs
npubernyTb K pedakTopuHry “3ameHa Kofa Tina nogknaccamu” (c. 241) unm “3ameHa
KoJja TuIa cocrosHuem/crparerneit” (c. 245).

[Ipy Hanuyum rpynmel Monei, KOTOpble NOMKHbBI pabOTaTb COBMECTHO, MpUMe-
HsaliTe pepakTopuHr “Ussneyenne knacca” (c. 169). Ilpn Hanuuum NpUMMUTUBOB B
CMMCKax apaMeTpoOB BOCNONb3YyiiTech pedakTopuHroM “BeesieHne o6bekTa napame-
tpa” (c. 312). Ecnu xe o6Hapy>xaTcsa MaccuBbl, monpoobyiite pedakropuHr “3ameHa
MaccuBa o6bekToM” (c. 204).

Uncrpykuun switch

OpnHuM n3 Hanbonee OYEeBMAHBIX MPU3HAKOB OOBEKTHO-OPMEHTMPOBAHHOIO KOAaA
AIB/IAETCSI OTHOCUTENIbHAsA HEMHOTOYUCIEHHOCTb MHCTPYKUMit switch (mmm case).
OcHoBHas npo6nema, CBs3aHHasA C IpMMeHeHMeM Switch, 1o cyTy npeacraBnseT co-
60i1 mpo6nemy ay6nmpoBanus. YacTo ofHa M Ta ke MHCTPYKLMA SwWitch oka3biBaeTca
pa3bpocaHHOI N0 pa3HbIM MecTaM nporpaMmsl. [1pu o6aBneHum B Hee HOBOTO Bapu-
aHTa NPUXOAUTCA UCKATb BCE STU MHCTPYKLMM Switch u usMeHATs ux. O6bEKTHO-
OpMEHTUPOBAHHAsA KOHLNMUMsA NoauMopdu3Ma NpesoCTaB/IAeT METaHTHbIA Cr0cob
CIIPaBUTBCA C ITOV NMPOO6IEMOIA.

B 6onbuumHcTBE cyyaes, 3aMeTuB 6110k switch, cnepyer moaymarb 06 ucnonb-
30BaHMM MONMMOpu3Ma. 3ajjaya 3aK/I0YAETCA B TOM, YTOOBI BBIACHUTD, Iie AO/KEH
npuMeHATbcA monuMopduam. Yacto uHCTpykuma switch paboraer ¢ kogamm -
OB, NepeKNoYas NoBefeHMe JIA pasHbIX TUNOB. [Ipy 3TOM HEOOXOAMM METOA UM
K/1acc, XpaHsALMit 3HaYeHne KoAa Tuna. Bocnoneayitrech pedakropunrom “Vissneve-
Hue Metoga” (c. 132) j1s BbIieIeHMst MHCTPYKLMM Switch, a 3aTeM pedakTopuHrom
“IlepeHoc Metopa” (c. 162) ans ee BCTaBKM B Knacc, rae Tpebyerca nonumopdusm.
B 3TOT MOMEHT Bbl JO/DKHbI PEIUUTDb, YeM MMEHHO BOCIIONb3OBaThCA — pedaKTOpyH-
roM “3ameHa koaa Tumna nopknaccamu” (c. 241) unu pedakropuHromM “3ameHa Kopa
TMNa cocTosiHueM/cTpaTerneit” (c. 245). Pa3obpaBLunch B CTPYKType Hac/1ef0BaHu,
MOXHO NpUMEHUTb pedakTOpUHT “3aMeHa YCTTOBHOM MHCTPYKLMM MONUMOpu3-
moM” (c. 271).

Ecnu umeercs Manoe KOMMYeCTBO BApMAHTOB MHCTPYKLMM Switch, okasbiBar-
LUMX BIMAHUE HA OOMH METOA, M He NpPEeAINoNaraeTcs UX M3MeHeHMe, TO NpMMeHeHue
nonumop¢u3ma okasbiBaeTCs U3NMUIIHUM. B TakoM crydae Xxopownm BbI6OpPOM MOXET
6biTh pepakTOpuHTr “3aMeHa mapameTpa ABHbIMM MeTogaMu” (c. 302). Ecnu opnum u3s
BApMAHTOB SAB/ISIETCA HY/NIEBOW, MOAYMaAiiTe O MpUMeHeHuN pedakTopyuHra “Beepexne
Hy/eBoro o6bekra” (c. 276).
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IlapannenbHble MepapXuu HacIeOBaHUA

[TapannenbHble Mepapxmum Hac/IE[OBAHUA B IEACTBUTENILHOCTH NMPEACTABSAIOT CO-
60¥1 YacTHBIN CTyyait cTpenbbb Apobbio. B 3TOM cnyyae Beskmit pas, koraa Bbl cosfjae-
Te MOAK/IACC OIHOTO U3 K/IaCCOB, BaM MPUXOAUTCA CO3/IaBaTh ellie U MOAKIACC APYroro
Knacca. ITOT 3aMax MOXHO Pacrno3HaTh 110 TOMY, YTO NpedUKChl MMEH K/TacCOB B JIBYX
Pa3HbIX MEPapPXUAX K/IACCOB OKAa3bIBAKOTCA OMHAKOBBIMM.

O6uas cTparerust ycTpaHeHUs AyOMMPOBaHMS COCTOMT B TOM, YTOOB! 3aCTaBUTD
3K3EeMI/IAPBI OHOM MepapXMU CChIIATbCA Ha 3K3eMIUIApHI Apyroit. C noMouibio pedak-
TopunroB “Ilepenoc Metoma” (c. 162) u “IlepeHoc nons” (c. 166) MOXXHO YCTPaHUTh
M3/IMLIHIOI MEPAPXHIO.

JleHuBBIN KIaCC

ConpoBoXkfieH1e U MOHUMaHUe KaKAOTO CO3JJaBaeMOro Kjacca BiledYeT onpefe-
neHHble 3aTpaThl. Kiacc, cymecTBoBaHMe KOTOPOTO He OKYTAeTCs BbIMOMHAEMBIMMU
UM QyHKUMAMM, AOMDKEH ObITb TMKBUAMPOBaH. YacTo 3TO Kacc, cO3fAaHne KOTOPOro
6b1/10 ONpaBJAHHBIM B CBOE BPeMs, HO YMEHbLIMBIUMIACA B pe3y/bTaTe peaKTOpUHTa.
91O MOXeT 6bITh K1acc, R06aB/IEHHBIN A1 M/IaHUPOBaBLIEACA MOAUPUKALIUM, HO KO-
TOpas Tak U He Oblna ocyuiecTBneHa. B no6om cryyae cneqyer AaTh KIaccy BO3MOX-
HOCTb yMepeTb C 4ecTblo. Ec/iu y Bac ecTb oaK/1acchl ¢ HeROCTaTOYHOM PyHKIMOHAND-
HOCTbIO, Tonpo6yiiTe npuMennTb pedakropuur “CepTbiBanne uepapxuu’ (c. 360).
KoMmnoHeHTbI, ABNA0OLIMECS MPAKTUYECKM 6eCrone3HbIMU, JOMKHBI ObITb NMOABEPTHY-
Tbl pedakTopuHry “BcTpamBanme xnacca” (c. 174).

Teoperuyeckass OGLIHOCTH

Bpaitan ®yt (Brian Foote) npepnoxun HasBaHue “TeopeTuyeckas OGUIHOCTH
(speculative generality) nns 3anaxa, K KOTOpOMY Mbl OYeHb YyBCTBUTENbHBI. OH BO3-
HUKaeT, KOI7la FOBOPAT O TOM, YTO B OyfyleM, HaBepHOe, MOTpebyeTcsi BOBMOXXHOCTb
[ieNnaTh TO WM MHOE, M XOTAT 06ecneynTb Habop MeXaHM3MOB 1S paboThl C Belamu,
KOTOpbIe MOKa YTO He HY>XHbI. [Tonyyarouiytocst B pe3ynbrate NporpaMMmy TpyaHee 1no-
HMMATb U CONpOBOXAATb. Ec/in 6b1 Bce 3T MeXaHU3MbI MCTIONb30BA/TUCh, X HAaTM4Me
6b1710 6b1 ONpaBAAHHDBIM, a 6€3 3TOrO OHM TONBKO MELLAIOT, TAK YTO JyYllIe OT HUX U3-
6aBUTbCA.

Ecnu y Bac ectb abcTpakTHble KNMacchl, He NMpUHOCALME OONBIIOHA NONb3bI, U3-
6aBnsAiiTecb OT HMX MyTeM npuMeHeHUMs pedakTopuHra “CBepTbiBaHMEe MepapXuy’
(c. 360). ManuuiHee AenerMpoBaHue MOXHO YCTPAHUTH C MOMOLIbI0 pedaKTOpUHTa
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“BcrpanBanue knacca” (c. 174). MeToppl ¢ HeMCIIONb3YeMbIMM [TAPAMETPAMM JJO/DKHBI
6bITh OfIBEPrHY THI pepakTOpuHry “YaaneHue napamerpa’ (c. 294). Mertoppl co cTpaH-
HBIMM a6CTPAaKTHBIMM MMEHaMM HeOOXOAMMO BEPHYTh Ha 3eM/TI0 My TeM pedakTopuHra
“IlepeumeHoBaHMe MeToza” (c. 290).

Teopetnyeckas OOGLIHOCTD MOXKET HAGNMIOAATbCA, KOTAAa €MHCTBEHHBIMM IIO/b-
30BaTe/IAIMM METOJA MM K/Iacca AB/AITCA TeCToBble MpuMepbl. Haitga Takoit MeTon
W/IM K/1acc, yAa/INTe ero M TeCTOBBI IpUMeD, ero mposepstowmin. Ecin ana tecrosoro
npyuMepa MMeeTCsl BCIOMOTaTe/IbHBIN METOA MM K/IacC, OCYIeCTB/IAILIMIA pa3yMHbIe
$yHKLUM, ero, KOHEUHO, ClIeflyeT OCTaBUTD.

T

BpemenHnoe none

Horza BbIACHSAETCA, YTO B HEKOTOPOM 00beKTe aTpubyT yCTaHaB/IMBAETCA TONBKO
B OMpefie/IeHHbIX 06CTOATeNbCTBaX. TakoM KOA TPyAeH A/ MOHMMAaHUA, TOCKO/bKY Bbl
OXMAaeTe, YTO 0O'bEKTY HY>KHbI BCE €r0 nepeMeHHble. MOXXHO C/IOMaThb TO/OBY, MbITa-
ICb TIOHATD, 15 Yer0 HY>)KHa HEKOTOpas NepeMeHHas, eCliu HaiiTH, I7ie OHa UCIIONb3Y-
€TCsl, HUKAK He YaeTcA.

C nomouypio pedaktopuHra “VisBneyeHue kmacca” (c. 169) cospaifte npuoT And
OeHbIX OCMPOTEBIUMX MepeMeHHbIX. [loMecTTe B Hero Bech KOA, paboTaroumii ¢
HUMK. BO3MOXXHO, BaM yAacTCs yAanuTb YCTIOBHBIN KOJ C MOMOILbI pedaKTOpUHTra
“BBepieHue HyneBoro obbekra” (c. 276) 1A CO34aHUA aA/ITEPHATUBHOrO KOMIIOHEHTA
IS Cy4asi, KOrjia epeMeHHbIe ABIATCA HeKOPPEKTHBIMMU.

OO6bIYHO BpeMeHHble MMONs BO3HMKAIOT, KOTJa CIOXHOMY alroputMy Tpebyercs
HECKO/IbKO NepeMeHHbIX. [[porpaMMMCT, KOTOPBIN peann3oBbIBal aITOPUTM, He 3aX0-
Te/ MepechiaTh GOMbILOI CIMCOK MapaMeTpoB (Aa 1 KTO 6bl 3ax0Ten?), IO3TOMY OH
pasmectun ux B nonsix. Ho nosst KOppekTHbI TONBKO BO BpeMsi pabOThI aIrOpUTMa; B
APYrUX KOHTEKCTAX OHM TMIIb BBOLAT B 3a6/1y)xaeHue. B TakoM ciyyae MOXXHO npume-
HUTb pedakTopuHr “VsBneyenue knacca” (c. 169) k mepeMeHHBIM M METOfIaM, B KOTO-
pbix Tpebytorcs 9Tu nons. HoBblit 06bekT siBNseTcA 06beKTOM MeToza [6).

Ilenmoyku cooOmenuit

Lenouku coobuiennit BOSHMKAIOT, KOTAA K/IMEHT 3aMpauiuBaeT y ORHOro 06bekTa
APYTOit, y TOTO K/IMEHT, B CBOIO OYepe/ib, 3alpalllMBaET ellle OfUH 00DEKT, Y KOTOpOro
3anpalInBaeTCs elle OAMH. .. U T. l. ITO MOXKET BHIITIAAETb KaK J/IMHHBIN DAL METOJOB
THna getThis uam kak NocnefoBaTeIbHOCTb BPEMEHHBIX NIepeMeHHbIX. Takue rnocrne-
[IOBAaTENIBHOCTY BBI3OBOB O3HAYAIOT, YTO K/IMEHT CBSI3aH C HaBUTalLlMell 1O CTPYKType
K/maccoB. JIo6ble M3MEHEHUA NMPOMEXYTOYHBIX CBfA3el NMPUBOAAT K HEOOXOAMMOCTH
MoaMdyuKaLMM KINMEHTA.



I'naBa3 3anax B Kofe

3/ech MO>KHO TpUMEHUTDb pedakTopuHr “CoKpbiTHE flenierupoBanus’ (c. 176), mpu-
4YeM ero MO>XKHO MCIIO/Ib30BaThb B Pa3IMYHbIX MeCTaX LEeMnoYyku. B nmpuHumMme MOXHO
BbIMIOJIHUTD €T0 1A KaXXAOro 06beKTa LeNOYKM, HO 3TO YacTO MpeBpaILaeT Ka>K/AbIi
MPOMEXYTOYHBIN OObEKT B MOCPeAHMKA. 3a4acTyI0 Tyyllet aIbTepHAaTUBOI OKa3bIBa-
eTCsA BbIACHEHME, JUIA Yero UCMo/b3yeTcst KOHeYHbl 06bekT. [locMoTpuTe, Henb3st u
¢ nomouibio pedakropuHra “Vspneyenne Metona” (c. 132) B3ATb UCMONB3YIOL[YIO €TO
YacTb KOJIa ¥ C moMolubio pedakropunra “Tlepenoc Meropa” (c. 162) cMeCTUTD ero BHU3
1o 1enoyke. Ecm HeCKONbKO KMEHTOB OHOrO M3 OGBEKTOB LIENOYKM XOTAT MPOATH
OCTa/IbHYIO YaCTb NMyTH, 06aBbTE /I ITOTO COOTBETCTBYIOLIMIA METOJ.

HekoTopble mporpaMMMCTbl pacCMaTpUBAIOT /IOOYI0 1I€TIOYKY BbI30OBOB METONOB
KaK HEYTO y)XKacHoe. ABTOPBI XK€ OTHOCATCA K 9TOMY sAB/IEHUIO CO CTIOKOIMHO B3BeLLEeH-
HOt yMepeHHOCTbIO. [10 KpaitHeit Mepe, B JaHHOM CTy4ae.

INocpepunk

OpnHOIt M3 OCHOBHBIX XapaKTEPUCTUK OOBEKTOB ABNAETCH MHKAICY/IALMA — COKPBI-
Te BHYTPEHHUX JleTajiell peanu3aliMy OT BHELHEro Mupa. VIHKancynsumum 4acro co-
MyTCTBYeT AelernpoBanue. Hanmpumep, Bbl JoroBapuBaeTech ¢ AMPEKTOPOM O BCTPeYe.
OH penerupyet 310 co0bleHMe CBOEMY Ka/lleHAAPIO U aeT BaM OTBeT. Bce xopouwuo u
npaBunbHO. COBEPILIEHHO He BaXKHO, UCIIO/Nb3YET /1M AMPEKTOP €XKEAHEBHUK, NEKTPOH-
HO€ YCTPOJCTBO MM CBOErO CEKpeTaps, YTOObI BECTM paclucaHue NUYHBIX BCTpev.

OpnHako Takoi Noaxo/ MOXeT 3aBeCTH CIMIIKOM fAaneko. Hanpumep, Mbl npocmart-
puBaeM uHTepdeic kaacca u 06HapyXMBaeM, YTO MO/IOBUHA METOLIOB Ae/IerupyeT 06-
paboTKy ApyroMy Knaccy. B TakoM ciydae Hy>KHO BOCIO/b30BaTbCsl pe(aKTOPMHIOM
“Ynanenmne mocpepruka” (c. 179) u o61aTbcs ¢ 06'b€KTOM, KOTOPDIi JENCTBUTENBHO
3HaeT, YTO MPOUCXOAUT. ITIpu HanMUMM HeCKONbKMX METOLOB, KOTOPbIe He BBINONHSAIOT
60nbL10i 06'beM paboT, UX MOXKHO TOMECTUTD B BbI3bIBAIOLLMIT METOJ, C MOMOLIBIO pe-
¢dakropunra “BcrpanBanue Metoga” (c. 139). [Ipy Hanuumm JONONHMTENBHOTO MOBE-
A€HUA C MOMOILbI0 pedakTOpUHTa “3aMeHa JienerMpoBaHus HacnenoBanuem” (c. 371)
MOXXHO Ipeo6pa3oBaTh MOCPENHMK B MOK/IACC PeaNbHOro 06beKTa. ITO MO3BOUT BaM
pacLIMpUTD NOBEfieHUeE, He puberas Ko BceMy 3TOMY [ielerMPOBaHUIO.

HeymecTHas 6nmsoctb

BpemeHaMM K/1aCCbl OKAa3blBAKTCA B C/IMIIKOM MHTUMHBIX OTHOLUCHUAX U 4Yalle,
YEM 3TO CNIEAYET, NOTrpy>KaAKTCA B 3aKpbITbI€ YaCTU OAUH APYTOro. MbI He XaHXM, Korpga
3TO KacaeTcsa NMIJeN, HO CYMTaeM, YTO K/1aCChl OMKHbI C/IeoBaTh CTpOIr'MM IypUTaH-
CKMM ITpaBU/IaM.



Henonubiit 6M61MOTEYHBIN KNACC

YpeaMepHO MHTMMHMYAOIME K/IACChI HYXKHO pa3feNATb TaK )Ke, KaK B MpeXHUe
BpeMeHa 3TO Jie/Ia/in ¢ MONOAbIMM Bmo6neHHbIMU. C nmoMoubio pedakropunros “Ile-
peHoc Metopa” (c. 162) u “TlepeHoc mona” (c. 166) Heo6xoxMMO pa3feNnnTb YacTH KOAQ,
YTO6BI yMEHBIUMTD UX 61130cThb. [TocMOTpUTE, HeNb3st T NPUOETHYTh K pepaKTOPUHTY
“3aMeHa AByHanpaB/IeHHOM CBA3Y OfHOHamnpaByieHHon™ (c. 219). Ecnum y knaccos ecTb
obLiMe MHTepechl, BOCMONb3yiTech pepakTopuHroM “Ussnedyenme knacca” (c. 169),
YTOOBI MOMECTUTD OOLLYIO IeATENIBHOCTD B 6€30MacHOe MeCTO M MPEBPATUTD UX B 106-
pornopsoyHble Knacchl. MOXKHO Tak)ke MPMMEHUTb pedakTOpuHTr “3aMeHa Hacneno-
BaHus AenerupoBaHueM” (c. 369), MO3BOMUB [APYTrOMy K/IacCy BBICTYMaTb B KauyecTBe
MPOMEXXYTOYHOTO 3BeHa.

HacnegoBanue 3ayacTyio npuBOAMT K 4pe3MepHoit 6nmu3ocTu. [loaknaccel Bcerga
3HAIOT O CBOMX POAUTENAX 6OblLIe, YeM MOC/IEAHMM XOTeNoch 6bl. Eciv npuiino BpeMs
MOKUHYTb POAUTENbCKUIA IOM, IpUMeHNTe pedaKTOPUHT “3aMeHa Hac/leROBaHUA Jiere-
rupoBaHueM” (c. 369).

Anb'repna'rnnume K/Iacchl C pa3HbBIMU nnTep(beﬁcaMM

[Tpumennte pedakropunr “IlepenmenoBanue Metopa” (c. 290) Ko BceM MeTofaM,
BBIMO/THAIOIMM OJHMU U Te Xe AeCTBUA, HO MMEIOLIMM pa3Hble curHaTypbl. OfHako
YaCTO 3TOrO OKa3bIBAaeTCs HEJOCTATOYHO. B TakMX cnyyasx K/Iacchl leflaloOT BCe elle
HegoctatouHo. [Ipopomxaitte npumensTs pedakropunr “Ilepenoc meroma” (c. 162)
I/ niepeMelieHMs MOBeleHNA B K/IacChl, MIOKA MPOTOKO/bI He CTAaHYT OJMHAKOBBI-
mu. Ecnu anst aToro npuaeTcs BHIMOMHUTD M3OBITOYHOE MepeMeleHne KOJla, MOXHO
nonpo6oBath KOMMEHCUPOBATh 3TO MpUMeHeHMeM pedakTopuHra “Vi3Breyenue cy-
nepknacca” (c. 352).

HenonHpiit 6MOMMOTEYHBIN KIACC

Llenb npuMeHeHUs 0OBEKTOB 3aYaCTYI0 MOACHAETCSA KaK MOBTOPHOE MCMONb30Ba-
HMe Kofla. MBI cuMTaeM, 4TO BaXKHOCTb 3TOTO aCMeKTa CU/IbHO NepeoleHnBaeTcs (HaM
[IOCTaTOYHO MPOCTO ucnonb3oBaHusa). Ho He 6yfeM oTpuuaTh, 4TO NpOrpaMMMUpOBa-
HMe BO MHOTOM OCHOBBIBAaeTCSl Ha NpUMeHeHUM 6MONMMOTeYHbIX K/1accoB, bmaropaps
KOTOPBIM HUKTO He CMOXKET YTBEPXK/ATb, YTO MbI 3a0bl/IM, KaK pabOTAIOT a/ITOPUTMBI,
CKa)XkeM, COPTUPOBKH.

Pa3paboTunku 6GMONMOTEUHBIX K/IACCOB He BCEBEAYLIM, U MX HeNb3sA 3a 3TO OCY-
)KJaTh; B KOHLIe KOHL[OB, 3a4aCTYI0 MPOEKT CTAHOBUTCA NMOHATHBIM JIMIUDb TOTAQ, KOT-
[ia OH TMOYTH TrOTOB, TaK 4TO Mepef pa3paboTynkamMmu 6MOMMOTEK [eACTBUTENBHO CTO-
UT Henerkas 3ajiavya. Bega B TOM, YTO YacTO CYMTaeTCss AYPHBIM TOHOM (M OOBIYHO



I'naBa 3 3amax B koge

OKa3bIBaeTCA HeBO3MOXXHBIM) MOAMPMUMPOBATH OMONMOTEUHDIN K1ACC, YTOOBI OH BbI-
TIOTIHA KaKMe-TO >Ke/aTe/IbHble HaM AeiCTBUA. ITO O3HAYAeT, YTO UCIIbITAHHAA TAKTHU-
Ka Bpopie pedaktopunra “IlepeHoc MeTona” (c. 162) oka3biBaeTcs 6ecrnonesHoi.

Y Hac ecTb napa cnenuanM3MpoBaHHbIX MHCTPYMEHTOB /1A BbIIIO/THEHUA 3TOM pa-
60tb1. Ecin B 6M61MOTEYHBIN K/TacC Hafi0 BK/IYMTD BCETO NIMILb APy HOBbIX METOAOB,
ucnonbayitte pepaktopuur “BeneHue BHewHero Meropa” (c. 181). Ecnmu pomonuu-
TeNbHas QYHKLMOHANBHOCTb JOCTATOYHO Be/IMKa, HEOOXOAMMO NMpUMeHUTb pedaKTo-
puHT “BBenenue nokanbHoro pacumpenus” (c. 183).

Knaccer maHHbIX

Takue Knaccol copepar noss, METOAbI A/ NONyYeHUA M YCTAHOBKM 3HaYEHU I ITUX
noneit M Hudero 6onpiue. Takue KMaccbl — MOMYaNMBbie XpPaHMIULLA JAHHBIX, KOTO-
pbIMM ApYTHeE K/1aCChl HABEPHAKA MAHUITYTMPYIOT U3NMLIHE 06cTOATenbHO. Ha paHHux
3Tamax B 3TMX K/IaccaX MOryT ObITb OTKPbITBbIE MO/A, ¥ TOTAA HEOOXOAUMO HeMeJIeH -
HO, MI0Ka UX HUKTO He OOHApY>XuJ1, NpuMeHUTb pedakTopuur “Unkancynsauus nons”
(c. 224). Tlpu Hanuuum noneit KO/UIEKLMIA MpOBepbTe, MHKANCY/TMPOBAHBI /M OHU
JOMKHBIM 06pa3oM, M €C/Iu HeT, TO NpuMeHuTe peakTOpUHT “VIHKancynaums xon-
nexuun” (c. 226). Pedpakropunr “Cokpeite Meropa” (c. 320) mpuMeHsieTcA KO BCeM
No/AM, 3Ha4eHMe KOTOPBIX He O/DKHO U3MEHAThCA.

[TocMoTpuTE, KaK METOABI JOCTYNA K MOIAM MCIONb3YIOTCA APYTMMM K/lacCaMu.
[Tonpo6yiite ucnonbsosarb pedakropunr “Ileperoc metoma” (c. 162) ans nepemelye-
HMA MOBEMIeHUA B K/1acc AaHHBIX. ECM MeTof| He yfaeTcs nmepeMecTUTD LIETMKOM, BOC-
nonb3yittech pedakropurrom “Vispnedenue meropa” (c. 132), 4To6bl co3maTh Metop,
KOTOPBINI MOXKHO nepeMecTuThb. Yepe3 HEKOTOpOe BpeMs MOXXHO Ha4yaTb NPUMEHATD
pedaxtopunr “CokpbiTue Metosa” (c. 320) kK MeTOaM MOTYYeHUA U YCTAHOBKM 3Have-
HUI TIOTIEN.

Knaccpl gaHHbIX MOfO6HBI AeTAM. B KauecTBe Haya/nbHOM TOYKM OHM TOAATCS, HO
4TOOBI y4acTBOBATh B paboTe B KayeCTBe B3POC/IbIX 0ObEKTOB, OHYM HOMKHBI IPUHSATD
Ha ce6s onpeJeNeHHYI0 OTBETCTBEHHOCT.

OTKas oT Hac/IeAcTBa

[TopxnaccaM nomaraetcs Hac/IeAOBaTb METOAbI U AaHHbIE cBOMX poauTeneit. Ho yto
Aenarb, €C/I 3TO HACNEACTBO MM He HpPaBUTCA UM He TpebyeTca? VI nonyums Bce 3TH
Aapbl, OHYM MO/b3YIOTCA TONbKO MasIOi MX YaCThIO.



KoMMmeHTapumu

O6bIYHO 3TO O3Ha4YaeT HeNMpaBM/IbBHO NPOAYMaHHYI0 Mepapxuio. Heobxommmo
co3fath HOBBINA (“OGpaTckmit”) KIacc Ha OJIHOM YPOBHE C OTOMKOM M MCIO/b30BaTh
pedakropunru “Onyckanue Metopa” (c. 345) u “Onyckanue mona” (c. 346), 4yTOGbI
BBIHECTY B HEro BCE HEMCIONb3yeMble MeToAbl. barogaps atoMy B cynepknacce 6yzer
COfIEPXKATbCs! TONBKO Ta GYHKUMOHANIBHOCTD, KOTOpas UCIONb3yeTcA. JacTo Bbl MOXe-
Te BCTPETUTD COBET JIe/IaTh BCE CYNEPK/Iacchl abCTPaKTHBIMM.

Mbl He 6yfeM COBETOBaTb Takue KPaHOCTH; KAK MUHMMYM 3TOT COBET TOAMTCA
He Bcerga. Mbl MOCTOAHHO O6paljaeMcsi K CO3JAaHMIO TMOAK/IACCOB A/Isi NOBTOPHOrO
MCMO/Ib30BaHMA YacTi (PYHKIMI M CUMTAEM 3TO COBEpPLIEHHO HOPMANbHBIM CTH/IEM
nporpammupoBanus. He60nb1u0it 3armax 06bIYHO OCTAeTCsA, HO HE TaKOi yX CU/IbHBI.
[T03TOMY MBI FOBOPMM, YTO €C/IM He MPUHATOE HACNEACTBO BBI3HIBAET KaKue-TO Mpo-
GneMbl, ciefiyTe TpaAUMLMOHHOMY coBeTy. Ho He cliefyeT ;yMaTb, 4TO TaK Ha/o /1eNlaTh
BCerfa. B geBstu cyyasix u3 gecsTu 3amax CIMUIKOM c/1abblit, 4T06b! Tpe6OBaNnoCh 11o-
6011 LIeHOI OT Hero N30aBUTHCA.

3anax OTBepPrHYTOro HaclaeCcTBa CTAHOBUTCA CU/IbHEE, €C/IU MOAK/IACC MOBTOPHO
MCIIO/b3YeT QYHKLMM CYTepK/Iacca, HO He XeaeT MOfiep>KUBaTh ero nHTepdeitc. Mol
He BO3pa)kaeM NMPOTMB OTKa3a OT pPeau3aliuit, HO OTKa3 OT MHTepderica Hac BO3MYyla-
eT. B 3TOM c/lyuae He BO3UTECH C MepapXmelt; ee Iyylie pa3pyLIuTh C MOMOILbI0 pedak-
TopuHra “3aMeHa HacnieloBaHuA AenerupoBaHueM’ (c. 371).

KomMeHTapun

He BonHyjiiTech, Mbl He CTaHEM YTBEPX/ATh, YTO MUCATh KOMMEHTAapUM He HYXHO.
B Haiueit 060HATENBHOM aHA/IOTMM KOMMEHTapUM M3[AI0T He IYPHOM, a BOBCE Jjaxke
NPUATHBIN 3anax. Mbl ynoMsiHy/IM KOMMEHTap1M TIOTOMY, YTO 4aCTO OHM UTPAIOT POTb
[A€30/i0paHTa. YAMBUTENBHO YaCTO BCTPEYaeTCA KOJ C OOMIbHBIMM KOMMEHTapUAMM,
KOTOpbIe NOABU/ITUCDH B HEM JIUILDb IOTOMY, YTO KOJ N/IOXOJ.

KoMMeHTapuu NpuBOAAT HAC K I/IOXOMY KOAY, U3/lal0llieMy BCEBO3MOXKHBIE Iyp-
Hbl€ 3aMaxu, O KOTOPbIX Mbl IUCANK B 3TON I71aBe. [IepBbIM [ieiicTBMEM HOMKHO GBITH
yAa/ZleHre 3TUX 3aMaxoB ¢ oMoubio pedakTopuHra. Ilocne 3Toro KOMMeHTapuy 4acTo
OKa3bIBAIOTCA HEHY>XHbIMMU.

Ecnu ana o6bsacHenua JeicTBUI 610Ka KOfia HY)XeH KOMMEHTapuif, nonpobyiire
npumenutb pedaktoputr “Viseneyenne metopa” (c. 132). Ecnu MeTon yxe BbifeNeH,
HO KOMMEHTapuit /i1 OOBACHEHU €ro JIeMCTBUI OCTAeTCA HeOOXONMMbIM, BOCMO/Nb-
syittecp pedpakropunrom “Ilepenmenoparue Metona” (c. 290). A ecnu Tpebyetcs usno-
XXMTb HEKOTOpbIE TPaBNU/Ia, Kacakoluecs HeoOXOAUMOro COCTOAHMSA CUCTEMBI, TIpUMe-
Hute pepakTopuHr “BBefienne yTBepxaenns’ (c. 284).



I'naBa 3 3amax B Koje

<L, Iouyscmeosas neob6xo0umocmo Hanucams KoMmenmapuii, nonpobyiime cHa-
- uana usMeHUmMs cmpyKmypy Ko0a max, 4¥mo6vt 1100ble KOMMEHMAPUU CMau
HEHYHHDIMU.

KoMMeHTapum monesHbl, KOrga Bbl He 3HaeTe, YTO jenaTb. [loMumo onucanus
MPOMCXOAALLETO, KOMMEHTApPUM MOTYT OTMEYaTh Te MECTa, B KOTOPbIX Bbl He yBepe-
Hbl. KoMMeHTapuyu — xopolliee MeCTO NOACHUTD, nO4eMY Bbl IOCTYNAaeTe MMEHHO Tak.
Ota uHpOpMaLus IPUTOANTCA TeM, KTO 6yeT paboTaTh C BalUMM KOZIOM B OyaylieM.



I'maBa 4

Co3maHue TeCTOB

Ba)kHbIM [peBapUTENbHBIM YCTIOBMEM NMPOBefeHNA peakTOpUHTa ABNAETCA Ha-
NMYMe HafieXXHBIX TecToB. Jladke ecu BaM MOBE3/NIO M Y BaC €CTh CPEACTBO, aBTOMATH-
supymouee pedakTOpUHT, 6€3 TeCTOB Bce paBHO He 060/ TUCh. Ellle He cCkOpo HacTynuT
BpeMs, KOT/ja BCEBO3MOXKHble MeTOAIbl peakTOpUHTa OYAyT BbIMONTHATbCA ABTOMATH -
YeCKM, C MOMOLLBIO CMeLMaTbHOrO MUHCTPYMEHTapus.

51 He cYMTaIO 3TO Cepbe3HBIM HeJOCTATKOM. Mot OMBIT MOKa3bIBaET, YTO XOpOLIMeE
TECTbl 3HAYMTE/IbHO YBETMYMBAIOT CKOPOCTb MPOTPaMMUPOBAHUS, 1aXKe €CIU OHO He
CBSI3aHO C pepaKTOPUHIOM. DTO 0Ka3a/loCh CIOPNPU3OM [IA MEHA U MPOTUBOPEYMUT
MHTYMLMM MHOTMX MPOrPaMMMCTOB, MIO3TOMY CTOMT pa3o6paTbcs, MOYEMY 3TO TaK.

BaxHoCTB CaMOTECTUPYEMOI'O KOJJa

Ecnu BBIACHUTD, Ha YTO B OCHOBHOM YXOAMT BpeMs 6O/NbIIMHCTBA IPOrPaMMUCTOB,
TO OKa)XETCsl, YTO HAMMCaHUe KOAA B AEHCTBUTEMBHOCTU 3aHMMAeT NIIb HeGOMbIIYI0
ero 4actb. HekoTopoe BpeMs yXoaMT Ha ysACHeHMe 3a/ja4uM, Ipyras YacTb — Ha MPOeK-
TUPOBaHMe, HO IbBUHYIO [IO/TI0 3aHMMaeT OT/Iafika. YBEPEeH, YTO KaXK/Iblii TPOrpaMMMUCT
MOXe€T MPUIIOMHUTD JONTME Yachl OTIA/KM, YaCTO 10 MO3[HEN HOUM, M/IM PacCKasaTh
MCTOPMIO O TOM, KaK Ha MOUCKM KAKOM-TO HUYTOXHOV OMIMOKM yLIen LeNbli JeHb
(a To u 60nblue). MicnpaBuTh owM6KY 06bIYHO yaeTCA JOBOMBHO OBICTPO, HO €€ TIOUCK
npespaiaeTcs B koumap. [Ipy 3ToM npu UcnpaBneHuu OIMOKM BCErAa CYLIECTBYET
BO3MOXXHOCTb BHECTU HOBYIO, KOTOpast IPOSIBUTCSA FOPa3fIo MO3/IHEe, M yTEYET HEMATIO
BOJbI, IPeX/ie YeM Bbl ee 0OHapYKMTe.

Co6biTHEM, TIOATONKHYBIIMM MEHA Ha MYTb CO3[JaHUS CaMOTECTUPYEMOTO KOAa,
cran pasroBop Ha OOPSLA B 1992 rogy. Hekto (npunommuaercs, ato 611 [1siis To-
mac (Dave Thomas)) He6pexxHo 3ameTn: “Kmacchl JOMKHBI COfEPXKATb TECTHI /1A Ca-
Mux ce6s”. MHe npuuIIo B rO/I0BY, YTO 3TO HEIJIOXOi CIIOCO6 OpraHu3aLu TeCTUPO-
BaHMA. Sl MCTONIKOBAJI 3TU C/IOBa TaK, YTO B KOKAOM K/Iacce IOMKeH ObITb CBOM METO
(HampuMep, ¢ uMeHeM test), C MOMOLIBIO KOTOPOTO KIacC MOXET MPOTECTUPOBATD
cam ce6s.

Torpa s 3auMMancs nocreneHHoit paspaborkoit (incremental development), a no-
TOMY TOMNBITA/ICS 10 3aBEPIIEHUM KAXKJOro lIara 06aBnATh B KNacChl TECTUPYOLIME
meTopibl. ITpoexT 6b11 coBceM HEGOMBIUMM, M KaXKABINA LIAr 3aHMMaj y HaC NPUMEPHO
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HeJle/io. BbIMOMHATD TECTHI CTA/I0 JOCTATOYHO MPOCTO, HO XOTsA U UX ObI/IO /IETKO 3aMy-
CKaTb, CAaMO TECTUPOBaHME OCTABA/IOCh BeCbMa YTOMUTENbHBIM, TIOTOMY YTO KaXK/IbIi
TeCT BBIBOAM/I Ha KOHCO/Ib Pe3Y/IbTaThl, KOTOPblE MPUXOAUIOCH NPOBepATS. S yenoBex
HOCTaTOYHO JIEHUBBIM, TaK YTO FOTOB KaK C/IeAyeT MOTPYAUTHCA, LD 6b1 N36aBUTLCA
OT NuiHeR pa6oTsl. O4eBMAHO, YTO MOXKHO He CMOTPEThb Ha 3KpaH B NOUCKAX HEKOTO-
poit uH$opMaLMK, KOTOpas JO/KHA ObITh BbIBE/lEHA, a 3aCTABUTh 3aHUMATbCA ITUM
KkommbloTep. Bee, 4To Tpe6oBanoch, — 3TO IOMECTUTD OXKM/JaeMble JaHHbIE B KOJ| TECTa
1 IPOBECTHU B HEM cpaBHeHMe. [loce 3TOro MOXKHO 6bI/10 MPOCTO BHI3bIBATb TECTUPY-
IOLMI METOA KaX/Oro K/Iacca, ¥ ecnu Bce 6bII0 B MOPANIKE, TO OH MPOCTO BIBOAMT Ha
akpaH coobuenmne OK. Tak Knacchl cTanym caMOTeCTUPYEMbIMM.

|
<= Tecmbt donxmnbL Goimb NOAHOCMIBIO ABMOMAMUIUPOBAHDL U NPOBEPAMb CBOU

pesynomambl.

[Tocne 3TOro BHINO/HEHME TECTOB HUYYThb He TPYAHEE, YeM KOMNUIALIMUA, TAK YTO A
Haya/l BbINOJIHATD MX MPU KaXKAO0M KoMnunAuuu. Bckope o6Hapyxunoch, 4To npous-
BOAMTENIBHOCTb MOEr0O TPYAa pe3Ko Bo3pocna. Sl MOHsAM, YTO nepecTan TPaTUTb MHO-
ro BpeMeHu Ha oTnaaky! Ecnu s gonyckan owmobky, nepexBaTbiBaeMyIo NpeAbIAYLIMM
TECTOM, 3TO 0OHAPYXMBA/NOCh, KaK TOMbKO A 3aMyckan 3ToT TecT. [TockonbKy paHbiie
TeCT paboTan, s MOHMMaJl, YTO OlMOKA HAXOAUTCA TaM, Iie A BHEC M3MEHEHMA MOC/e
npeabiayLLero TecTupoBaHus. TecTbl A 3aIyckas 4acTo, 6yKBa/lbHO KaX</ble HECKONbKO
MMHYT, TaK YTO BCErAa 3HaJl, [fie MMEHHO HaXOAMTCA OlNOKa — B TOM KOJi€, KOTOPBIN
A TONBKO YTO Hanmcasl. ITOT KOA ObI/ ellie CBEX B MaMATH, MaJl 110 pa3Mepy, TaK YTO
HaiTu ownbKy 610 nerko. Yackl, KOTOpble paHee MPUXOAMIOCh TPATUTb HAa MOMUCK
owmnbOK, NpeBpaTHINCh B CYMTAHHbIe MUHYTBI. Takoe MOLLHOE CpPefCcTBO O6Hapyske-
HMA OLIMOOK MOABMIOCH Y MEHS He TONbKO 6/1arofaps TOMYy, YTO A MMCan KIAcChl €
CaMOTECTMPOBAHMEM, HO 1 MIOTOMY, YTO YACTO BBINOMHAN TECTUPOBAHME.

[Ipups K TakuMM BBIBOAM, s CTa/l TECTMPOBATh CBO KOJ ellje 60/ee arpecCUBHO.
Sl ctan fo6aBNATH TECTHI Cpa3y >ke NOC/e HaMmucaHuA He6onbLIMX PparMeHToB PyHK-
LM, He JOXKUIAACH 3aBepLIEHMA 3Tana paspaboTku. 3a ieHb, KaK MpaBuyo, A06aB-
NsAMach Mapa HOBbIX QYHKLUMI M TecThl A HMX. Ha oTnaaxy s cran Tpatuthb He 6onee
HECKO/IbKMX MUHYT B JIEHb.

¥
:@: Hab6op mecmos ssnsemcs mousHvim Oemexmopom OwuUbOK, pe3ko ymeHouiar-

WUM 8peMS UX NOUCKA.

Y6enuTh Apyrux nocnefoBaTh TeM Ke MyTeM, KOHEYHO e, 6b1o Henmerko. Tectam
Heo6xoauM 6071b110i 06beM kofa. CamoTecTMpOBaHMe KaxKeTcs 6eCCMbICTIEHHBIM, MOKa



Ba>xHOCTD CaMOTECTUPYEMOTO KOla

He yOemuIIbCs caM, HaCKO/IbKO OHO yckopsieT paboty. K ToMy ke MHorue He mpocTto
COBEPLIEHHO He YMEIOT IUCATh TECTHI, HO JaXKe HUKOIAA O HMX M He 3alyMbIBAIOTCA.
IIpoBOAMTb TeCTMpPOBaHME BPYYHYIO — 3aHATHE HE U3 BECETIBIX, HO €CTM €ro aBTOMaTH-
3MpOBaTh, TO HAMMCAHME TECTOB MOXKET JlaXke JOCTAB/IATD YOBONbCTBHE.

(akTuyeckn ouyeHb MOE3HO MUCATh TECTHI elle O Hayana MpOrpaMMUpPOBaHUA.
Korpa TpebyeTcst 106aBUTh HOBYI0 QYHKLIMOHANBHOCTD, HAYMHANTE C CO3[AAaHUA TECTa.
9TO He Tak ITMyMNo, KaK MOXKeT MoKa3aTbcsA. Korma Bbl MMLueTe TECT, TO CNpaluyBaeTe
ce64, 4TO HYXXHO CAeNaTh i fo6aBneHns 3ToM GyHKUMOHanbHOCTH. [Ipyu Hanucanun
TeCTa Bbl COCPEfIOTOYMBaeTeCh Ha MHTepdelice, a He Ha peaM3alMy, YTO BCET/a XOpo-
wo. Kpome Toro, 3to o3HayaeT Ha/lmune TOYHOTO KpUTepUsA 3aBepLIEHUA KOAMPOBaA-
HUA — B KOHEYHOM MTOTE TeCT JO/DKEH YCMEeLIHO MPOXOAUTHCA.

Vines 4acToOro TeCTMpOBAaHMsS COCTAaB/SET BAXKHYIO YacTb 3KCTPEMAIbHOrO Mpo-
rpamMmupoBanus (3]. HasBaHue BbI3bIBaeT NpeAcTaB/leHNe O NPOrpaMMMUCTAX U3 YMC-
Ma CKOpBIX M HeOpeXXHbIX XakepoB. OfHaKO 3KCTpeMa/bHble MPOrPaMMMUCTBI OYeHb
NpUBEP>KEHbl 4AaCTOMY TecTMpoBaHMI0. OHY CTpeMATCA pa3pabaThiBaTh MPOrpaMMbl
KaK MOXXHO OBICTpéee 1 3HAIOT, YTO IBUTAaThCA BIlepes ¢ 60NMbILO CKOPOCTHIO MIO3BONISAET
TO/BKO 4aCTO€ TECTUPOBAHME.

Ho npekpartum a3ty 6ecnionesnyo auckyccuio. XoTs s yBepeH, YTO HallMCaHMe CaMo-
TECTUMPYEMOTO KOJja KpaifHe BBITOJHO JIs BCEX, 3Ta KHUra BCe XKe MOCBALLeHa APYroi
TeMe, a UMeHHO — pecdaxTopunry. Pedpakropunr tpebyet tectoB. Tomy, kTO cobupa-
eTCA 3aHUMATbCA peaKTOPMHIOM, MPOCTO HEOOXOAMMO MycaTh TecThl. B aToit rnaBe
faeTcs 6ernoe npeacTaB/IeHMe O TOM, KaK 3TO Jie/IaeTcs Npy paboTe Ha A3biKe IPOrpam-
mMupoBaHus Java. Knura nocsueHa He TeCTUPOBAHMIO, TAK YTO 5 HE CTaHY MOTPYXXaTh-
ca B petann. Ho 4to kacaeTcs TecTMpoBaHus, A TBEPAO YOEANCA, YTO AaXKe MajIoe ero
KONIMYECTBO MOXET MPMHECTH OYeHb OOMBILYIO MONb3Y.

Kaxk u Bce ocTanbHOE B 3TOI KHUTE, TOAXOJ K TECTUPOBAHMIO OMMCAH C TPUMEHEHMU-
eM 6071b1I0ro KonuyecTBa npumepoB. [1pyu paspa6oTke Kofia TMYHO S MUILY TECTHI Mps-
MO IO XOfly paboTBhl; HO 3a4acTyi0, KOTAA Haj pedakTOpMHIoM npuxoauTcs paboTarhb
BMeECTe C APYTMMM TIOAbMU, IPUXOAUTCA UMETh feo ¢ 60MbIIMM 06bEMOM KOfia Ipyu
OTCYTCTBMM CaMoOTeCTMpoBaHusA. [lo3TOMY, mpexpae 4eM NMpUMeHUTb pedaKTOPUHI,
HY>XHO CJIeNIaTb KO CAMOTeCTHPYEMBIM.

CraHpapTHOI MAMOMOJ Java /11 TECTUPOBAHMA AB/AETCA TeCTUpYOLad QYHKLUA
main. Mpes saknovaeTcs B HAIMYMM B KOXKIOM K/1acce TecTUpylolleit GyHKumu main,
TNpefiHa3HAYEeHHOM /1A NPOBEPKM pabOTOCNOCOOGHOCTH K/macca. ITO pasyMHOe COra-
eHMe (XOTS ¥ IPUHMMAETCSA JANIEKO He BCEMM), HO OHO MOXKET OKa3aThCs HEYNOOHBIM.
Jleno B TOM, 4TO NMpM TAKOM COITIALIEHMM CTOXKHO 3aMycKaTb MHOTO TecToB. Jlpyroii
NOAXO0/ 3aK/IF0YAETCA B CO3[JAHMM OT/IEIbHBIX TECTUPYIOLIMX K/1acCOB, paboTa KOTOPbIX
AO/MKHA 0ONErYnTb TECTUPOBAHME.
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Kapkac TectupoBanus JUnit

4 nonbsyroch kapkacoMm TecTupoBanus JUnit — cuCTeMON ¢ OTKPBITBIM UCXOAHBIM
KofioM, KoTopyio paspaboranu Opux lamma (Erich Gamma) u Kenr Bek [4]. On ouenb
TPOCT, HO NIPY 3TOM MO3BOJISAET JIE/IaTh BCe HEOOXOAMMOE /1S TECTUPOBaHMs. B maHHOM
I7IaBE C €ro MOMOIIbIO A pa3pabaTbIBalo TECTBHI /11 HEKOTOPBIX K/IACCOB BBOAA-BHIBOJA.

Hna Hayana s cospalo knacc FileReaderTester Ais TeCTMPOBaHMA KJlacca,
yuTtawlero ¢gainbl. Bee knacchl, cogepykalime TeCTbl, JOMKHBI CO3/1aBaThCA KAk MOJ-
K/IacChl K/1acca KOHTPO/IbHOTO NpMMepa KapKaca TeCTUpoBaHus. B cpene ncnonbsyercs
COCTaBHOJI MPOEKTHbII WabnoH (composite pattern) [9], nosBonswUMit 06bEANHATD

TeCThbl B Habopby! (puc. 4.1).

junit.framework W

Test

«interface»

TestSuite

TestCase

/N

FileReaderTester

Puc. 4.1. Cocmaenas cmpyxmypa mecmos

B 3Tux Habopax MOTyT COfiep>kaThcsi MPOCTble KOHTPO/IbHbIE IPMMEPbI MU APYTHE
Habopbl KOHTPONbHBIX NpUMepoB. brarogaps atomy nerko cTpoutb 6onbLIME HAGOPDI

TE€CTOB M BBINO/THATDb UX aBTOMATUYECKU.

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

super (name) ;

}




Kapkac rectupoBanus JUNIT

HoBblit k1acc fomkeH uMeTb KOHCTPYKTOp. Ilocne aToro A HaumHaw pobaBneHne
MCXOJHOTO TeKCTa B TecT. [lepBas 3ajlaya — MoAroToBKa TeCTOBHIX JaHHbIX. [To cyTH,
3TO 06'beKThI, paboTalolLye B KayecTBe 06pa3LioB A TecTupoBanus. [Tockonbky 6yaer
MPOMCXOAUTD YTeHMe Baita, HY>KHO MOATOTOBUTDH TECTOBBIN (aiiy, HampuMep TaKoik:

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 TecroBOro mpumepa ecTb ABa METOAA PaGOThI C TECTOBBHIMMU JIaHHBIMM:
setUp co3aaeT 06bekThl, a tearDown yaandeT ux. O6a oHM peann3oBaHbl Kak Hyme-
Bble METO/Ibl KOHTPO/IbHOT'O NpUMepa. YIANATh 06beKThl 06bIYHO HET HEO6XOAUMOCTH,
TaK KaK 3TMM 3aHMMaeTcA cOOpIUK Mycopa, HO OyleT pa3syMHO MCIO/Ib30BaTh 3TOT
MeTOp 1A 3aKpbITUA daiina:

class FileReaderTester...
protected void setUp() {
try {
_input = new FileReader("data.txt");
} catch (FileNotFoundException e) {
throw new RuntimeException ("OumBka OTKpeITMA Qanmna'");
}
}

protected void tearDown() {
try |
_input.close();
} catch (IOException e) {
throw new RuntimeException ("OumbGka 3akpeTusa danna");
}
}

Tenepb, korga TecToBbl€ JAHHbIE TOTOBbI, MOXXHO HayaTb mucaTh TecTbl. CHayana
poBepAeM MeTOf, YTeHMA. /1 3TOro A CYMTHIBAKD HECKO/IbKO CUMBOJIOB, @ 3aT€M MPO-
BEPAI0 UX KOPPEKTHOCTb:

public void testRead() throws IOException ({

char ch = '&';

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

assert('d' == ch);

ABTOMaTH4€CKOE TECTUPOBaHMe NpeACTaB/AeT co6oit BbI30B assert. Ecnn Boipa-
)KeHUe BHYTpM assert UCTMHHO, Bce B opsAake. B mpoTuBHOM cy4ae reHepupyeTcs
coobuienne 06 ownbxe. [Tosxe A MOKaXy, kak 3TO Jie/laeT KapKac, HO CHayasIa OnuuIy,
KaK BBIMOMTHUTD TECT.
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[TepBbIit mIar cCOCTOMT B cO3faHUM Habopa TecToB. [l 3TOro co3aeM MeTOf MOA
Ha3BaHMeM suite:

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

}

B 3TOM Habope TECTOB MMeEETCA TONBKO OAMH 00beKT KOHTPO/bHOTO NPUMEPA, 3K-
semnnAp FileReaderTester. Ilpn co3gaHuyn KOHTPONBHOTO MpuMepa A Nepeaaro
KOHCTPYKTOPY CTPOKOBBIV apryMeHT C MMEHEM METO/A, KOTOPbI XO4y TeCTMPOBATh.
B pe3ynbTaTte cospjaeTca 06 BEKT, TECTUPYIOLUIA OMH 3TOT MeTOA. TecT paboTaeT c Te-
CTMPYeMBIM 06'bEKTOM C TIOMOLIbIO BO3MOXHOCTeIt pedexkcun Java. Ber MoxkeTe npo-
CMOTPETb UCXOMIHDIN TEKCT KapKaca 1 pa3obpaTbcs, Kak 3TO MpoucxoauT. 5 ke oTHO-
LIYCb K 3TOMY KaK K Maruu.

Jlnsa BBIMONMHEHMA TeCTa S UCMIONb3YK OTAENbHbIN Knacc TestRunner. EcTb gBe
Bepcum knacca TestRunner: oiHa ¢ MOLIHBIM rpaduyeckum MHTepdeiicoM, a BTo-
pasg — ¢ NPOCTbIM KOHCONbHBIM MHTEPPENCOM, KOTOPYIO MOXKHO BBI3BIBaTh B main:

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

’

}

ITOT KOJ, CO3/1aeT K/acC, BHINOHAIOIIMNIA TECTDI, ¥ YKa3bIBaeT €My, YTO CIeflyeT NMpo-
TecTUpoBaTh Knacc FileReaderTester. [loce BoimonHeHUs TecTa BHIBOAUTCS Cle-
aymolyee:

Time: 0.110
OK(1 tests)

JUnit BBIBOAMT TOYKY [i/1A Ka)XK[OTO BBIMO/NHAEMOrO T€CTa, YTOObI MOXHO OblIO
cneguThb 3a npoucxoaAlwmuM. Kapkac Takxe coob1aeT, CKObKO BpEMEHM BBIMIOTHAT-
ca rect. Ilocne 3TOrO, €CNM TECT yCMEUIHO MpPOJEH, BHIBOAUTCA coobuieHne OK u
KO/IMYECTBO BHIMOTHEHHBIX TECTOB. Sl MOTY BBINONHUTD THICAYY TECTOB, HO €C/IM BCe
OyneT B MopAfKe, A YBUXKY TONbKO OAHO 3TO coobuieHue. Takas npocras obpaTHas
CBA3b BaXKHa JIA caMoTecTupyemoro koaa. Ecnu ee He 6yaet, HUKTO He O6yamert 3amy-
CKaTb TECTbl JOCTATOYHO YaCTO. 3aTO NPy €€ HATMYMM MOXHO 3alyCTUTb Kydy Te-
CTOB, OTIIPABUTbCA Ha 06| MM Ha COBeLlaHMe, a BEPHYBLINCH IPOBEPUTD IOTTYY€EH-
HBIIA pe3ynbTart.
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| . . .
:@: Butnonnsiime mecmut novauje. Buinonnsiime ux npu kaxcooi KOMRUnAyuu, Kax

MUHUMYM KANObLil mecm exeoHesHO.

I[Tpu npoBeneHumn pepakTOPMHTa BHINONHAKTCA MULIb HECKOIBKO TECTOB JUIA MpO-
BEPKM KOJIa, KOTOPBI MOAMPULMPYeTCA. MO>XHO BBIMOHATD /IMIIb YaCTh T€CTOB, TaK
KaK TpebyeTcs JOCTaTOYHO ObICTPOE TECTUPOBAHME, TAK KaK B IPOTUBHOM C/Ty4Yae OHO
6yner 3aMemIATb paboTy, ¥ MOXKET BOSHMKHYTb cOOMa3H OTKasaTbcs OT TecToB. He
NO/laBai TeCh ITOMY CO6/Ia3Hy — BO3ME3[INE HEMUHYEMO.

A 4TO 6ypeT, eC/iu YTO-TO MOWMET He Tak, Kak Hafo? JlaBaifTe crielManbHO BHECEM
ommnoKy:

public void testRead() throws IOException ({

char ch = '¢&"';
for (int i = 0; i < 4; i++)
ch = (char) _input.read();
assert ('2' == ch); // llpenHamepeHHas oumbka

PesynbTar Tenepp nMeeT cnepyroLwmit BUA:

F
Time: 0.220

' 'FAILURES! !!

Test Results:

Run: 1 Failures: 1 Errors: 0

There was 1 failure:

1) FileReaderTester.testRead
test.framework.AssertionFailedError

Kapkac tectupoBanus npeaynpexpaet o6 owmnbke u cooburaeT, KaKoif U3 TeCTOB
okasazncs HeyfayHbIM. Takoe coobuieHne 06 omnbKe He CTMLUIKOM MHPOPMATUBHO, U
€ro MOXXHO Y/TYYIIMTb C IOMOLIbIO aSSert Jpyroro Buja.

public void testRead() throws IOException {

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

assertEquals('m', ch);

B 6onbuiMHCTBE BHI30BOB assert NMpoBepsAeTCA paBEHCTBO ABYX 3HaYEHMIA, M03-
TOMY KapKac TECTUPOBAHUA [ TAKOTO C1yyas uMeeT assertEquals. Ero Hanuyue
[OCTAaTOYHO YROOHO: A/1si CpaBHEHMUsT OO'bEKTOB 3Ta KOHCTPYKLUS PUMEHSAET BbI3OBBI
equals (), a A cpaBHeHMsA 3HaYEHUIT — OMepaTop ==, 0 YeM A 4acTo 3abpiBao. Kpo-
Me TOrO, MIPK 3TOM BBIBOAUTCA Gonee copiepkatenbHoe coobuieHne 06 ommnbxe:
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F
Time: 0.170

! IFAILURES! ! !

Test Results:

Run: 1 Failures: 1 Errors: O

There was 1 failure:

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

JlonxeH OTMETHUTD, YTO NPU CO3AAHUM TECTOB S YACTO HAYMHAKO C TOTO, YTO MPO-
BEpAI0 MX peakumio Ha HenpuATHOCTU. CyIUeCTBYIOLIMIA KOJ A U3MEHSIO TaK, YTOGbI
TECT 3aBepLIa/CcA HeyAayeit (eCv 3TOT KO MHe IOCTYIIeH), TM60 MOMEILal0 HEBEPHOE
oXMaaeMoe 3HayeHue B assert. S mocrynaro Tak, YTo6bl MPOBEPUTD, IENCTBUTENHHO
/1Y BBITIOTIHAETCS TECT Y AeiCTBUTEILHO /M OH IPOBEPSAET TO, YTO AO/DKEH (BOT MoyeMy
A IPeANOYNTAI0 10 BO3MOXKHOCTM U3MEHUTD TECTUPYEMbIii KOA). MoXeTe cCuuTaTh 3TO
napaHoliei, HO HEC/IOKHO 3aMyTaTbCsA, €C/IM TeCThbI NPOBEPAIOT He TO, YTO HO/DKHBI 1O
BALUUM NpeACTaBIeHUAM.

[ToMMMO HeyaayHOro BBIMOMTHEHUS TeCTOB (YTBEPXAEHMI, OKa3bIBAIOLIMXCA JIOXK-
HbIMM), KapKac MepexBaTbiBaeT olMOKY (HeoXKujaHHbIe UcKnodenns). Ecnu, nanpn-
Mep, 3aKpbITh [IOTOK UM MOMNbITATbCA MOCTIE 3TOTO BBIMOTHUTD M3 HEro YTeHue, GyaeT
CreHepUPOBaHO UCK/TIOYEHYE. ITO MOXXHO MPOBEPUTD C MOMOLIbIO KOJIa:

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

for (int 1 = 0; 1 < 4; i++)
ch = (char) _input.read(); // T'eHepauusa UCKJIOYEHUS

assertEquals('m', ch);

IIpu BHIMOTHEHMM ITOTO KOAA MOMTYYAETCA CIEAYIOUMIA Pe3ynbTaT:

E
Time: 0.110

' I'FAILURES! ! !

Test Results:

Run: 1 Failures: 0 Errors: 1

There was 1 error:

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

ITonesno pa3nnyarb HeyAa4yHbl€ TECThI M UCK/ITHOYEHUA, TIOTOMY YTO U 06Hapyx<uBa-
KTCA OHM NO-pa3HOMY, U NTPOLECC UX OT/IAAKM pa3HbIﬁ.
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JUnit Bk/IfoYaeT yRa4HO CAeNaHHbIit rpaduyeckuit uHTepdesic (puc. 4.2). VInamka-
TOp MMeeT 3e/IeHbIi LIBET, €C/IM BCe TeCThl MPOLUIN YCIELHO, ¥ KPAacHbIi LBET, eC/u
BO3HMK/IM KaK1e-TO OTKa3bl. MOXKHO OCTOAHHO fiepXKaTh 3TOT MHTepQENC OTKPHIThIM,
a cpefa TeCTMPOBaHMUsA OyaeT aBTOMaTM4eCKM KOMIOHOBATb NoOble M3MEHEHUA, Clie-
naHHble B Kofle. Tak nonyyaetcs oueHb yROOHbIN CIOCO6 BbINOMTHEHUA 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'

«| | »]
] Finished: 0.50 seconds Quit

Puc. 4.2. Ipagpuueckuii unmepgeiic nonvsosamens 6 JUnit

MopynbHble M QYHKIIMOHATbHBIE TECTDI

OnucbiBaeMblit KapKac UCMONb3YeTCs A1 TECTUPOBAHUA MOJY/Ielt, TOITOMY 5 XOUuY
OCTaHOBUTDbCS Ha PasM4yMyu MeX/Y TECTUPOBAHMEM MOAY/Ie U TeCTMpOBaHMeM QYHK-
uMoHanbHocTH. TecThl, O KOTOpPbIX 371eCb UJIET pe4b, — Mobyﬂbuble mecmut (unit tests).
S nuwy uX A/1st NOBbBILIEHMSA NPOAYKTUBHOCTH cBOet paboThl. [To6ouHblit addexT, ko-
TOPBII TIPU ITOM JOCTUrAETCs, — YAOB/IETBOpEHME OTAeNa KOHTPONA kayecTsa. Mo-
Ay/IbHbIE TECTbI JOCTATOYHO CMJIBHO NIOKanu3oBaHbl. Kaxkabli knacc Tecta paboraer
BHYTpM ofHoro naketa. OH npoBepsieT MHTepdeiichl ¢ APYTUMM MaKeTaMU, HO UCXOAUT
13 TOTO, YTO 32 NpeJie/IaMy NIPOBEPAEMOro MOAYNA Bce KOPPEKTHO paboTaer.

dyHkyuonanvHole mecmot (functional tests) — 3to coBcem apyroe aeno. VIx nuuyT
AN NpoBepKu paboTOCNOCOOHOCTY CUCTEMDBI B LieNIoM. Takue TeCcTbl rapaHTUPYIOT MO-
TpeOUTeNI0 Ka4yeCTBO NPOAYKTA, NP1 3TOM BOIPOC O NPOU3BOAUTENBHOCTHU TPY/Aa MpO-
rpaMMMCTa OCTaeTcA 3a paMKaMu. Pa3pabarbiBaTh Takye TeCTbl JOMKHA OTAe/IbHasA KO-
MaH/ja POrpaMMMCTOB U3 TeX, A/ KOro OOHAPY>XUTb OLUMOKY — OHO YIOBO/IbCTBUE.
[Ipu HamMCcaHUM TaKUX TECTOB MCMONb3YIOTCA MOLIHbIE MHCTPYMEHTbI Y TeXHONOTUM.

O6bI4HO B pYHKLMOHAIBHBIX TECTAX CTPEMATCA PacCMAaTPUBATb CUCTEMY B LiE/IOM
KaK eMHBIA YepHbIi AWMK. B cucteMe ¢ rpaduyeckum nHTepdeitcoM nonb3opatens
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pabora BbIMONHAETCA Yepe3 3TOT uHTepdeiic. [Insa nmporpamm, usMeHsOIWMX dai/bl
nnu 6a3bl JaHHBIX, 3TM TECTBI NPOBEPAIT, KaKMe pe3yNbTaThl 6yAyT MONydyeHbl Npy
BBOJI€ ONpefieNIeHHBIX AaHHBIX.

Korpaa tecTupoBILuMK (MM NO/Tb30BaTeNb) OOHAPYXXMBAET OIMOKY B IPOrpaMMHOM
obecrieyeHuH, IA ee UCIpaBleHusA TpebyloTCa N0 MeHblueit Mepe aBe Bewu. Ectec-
TBEHHO, HYXXHO MOAMMLIMPOBATb KOA MPOrpaMMbl M YCTPaHUTb OLIMOKY, HO 3TO He
Bce. HeobxommMo Taxoke J06aBUTh MOLY/IbHBIN TECT, OOHAPY>KMBAIOLIMI ITY OWINOKY.
Korma MHe coo6uialoT 0 TOM, YTO B MOEM KOJie HaiifieHa ommOKa, A HaYMHAIO C Hamyu-
CaHMs MOAY/ILHOTO TeCTa, KOTOPBIN BbIAB/sAET 3Ty olmbKy. Eciu TpebyeTcst yTrouHnTD
06/1acThb JefiCTBUA OLUIMOKM MM C Hell MOTYT OBITb CBA3aHBI APYTHE HEMPUATHOCTH, A
MUY HECKO/BbKO TecTOB. C NOMOIbIO MOAY/IbHBIX TECTOB 5 ONpPENEN A0 TOYHOE MECTO-
NOTIOXKeHMe OLMOKM U rapaHTHPYIO, YTO OlMOKa TaKoro posa 6onblie He MPOCKOYUT
yepe3 MOM TeCTBI.

v .
:@: Ilonyuue coobusenue 06 owubre, HayUHALiMe ¢ HANUCAHUS MOOYNLHOZ0 Mecma,
BLIABNAIOU4E20 IMY OULUOKY.

Kapkac JUnit npegHa3HayeH /1A co3JaHus MOLY/IbHBIX TeCTOB. PYHKIMOHA/IbHbIE
TECTbl OObIYHO BBIMONHAIOTCA APYTMMM CpeficTBaMM. XOPOLIMM MPUMEPOM CITy>KaT
CpeACTBa TECTUPOBAaHMA Ha OCHOBe rpaduyeckoro nHTepdesica nonbsosarens. OgHako
3aYacTyI0 MMeeT CMBICT HamucaHne cOOCTBEHHbIX MHCTPYMEHTOB TECTUPOBAHMA IS
KOHKPETHOTO NMPHU/IOKEHMUA, C MOMOIbIO KOTOPBIX /Ierye OpraHu3oBaTb KOHTPO/IbHbIE
NpMMepbl, YeM NPHU MCMONb30BaHMM ONHMX NMULIb CLeHapueB rpaguyeckoro MHTEp-
deitca nonb3osarens. C nomowpo JUnit MOXHO OCyIeCTBAATh U GyHKIMOHANBHOE
TeCTMpPOBaHMe, HO OOBIYHO 3TO He caMblit 3P PeKTUBHBINA U yROoOHbIA My Thb. [Tpu pedak-
TOPMHTe 5 10/1araloch Ha UCIIBITAHHBIX APYy3ei NPOrpaMMUCTOB — MOJAY/IbHbIE TECTHI.

Jlo6aBneHMe HOBBIX TECTOB

ITpomomxuM f06aBNATb TECTHI. 51 ClIeAYI0 CTU/TIO, TPU KOTOPOM BCe AEWCTBUA, BbI-
MONHseMble K/IaCCOM, PACCMAaTPUBAIOTCA M NPOBEPAIOTCA MPY BCEX YCIOBUAX, KOTOpbIe
MOTYT BBI3BaTb OTKa3. ITO He TO XKe CaMoe, YTO TECTUPOBAHME BCEX OTKPBITBIX METO-
[OB, IPOMaraHAMpyeMoe PAOM NporpaMmMucToB. TecTMpoBaHMe JO/DKHO YIIPaB/IATbCA
puckamu. Hawa 3agaya — HaifTi owimbKu, KOTOpbie MOTyT BO3HMKHYTh Ceif4ac Mau B
6ynywem. ITosToMy s, HanpuMep, He NPOBEPAI0 METOABI AOCTYMA, OCYLIECTBAOLIME
MULIb YTEHUE UM 3aNUCh MO/IA: OHM HACTO/NBKO MPOCThI, YTO BPSAJ /1M B HUX OOHapy-
>KMTCA onbKa.
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3TO BaXKHbIi MOMEHT, TAK KaK IOMNbITKA HAMCATh CIMIIKOM MHOTO TECTOB 0OBIYHO
MPUBORMUT K TOMY, YTO MX OKa3bIBaeTCsA HEOCTATOYHO. 1 MpOYesn He OIHY KHUTY O Tec-
TMPOBAHMM, BbI3bIBABIIYIO OHO JIMLID JKelaHMe MI060i 1LleHON YKIIOHUTbCA OT TOi He-
006BATHOM PaboThI, KOTOPYIO MpeA/Iaraioch Npofenatb. BceoxpaTbiBaloliee TeCTUPO-
BaH/e KOHTPIIPOJYKTUBHO, IOCKO/IbKY 3aCTaB/IAET CYMTATD, YTO TECTUPOBAHME BCEI/IA
CBA3aHO C Ype3MepHbIM TpyAoM. OHAKO TeCTMPOBaHMe TPUHOCUT OLY TUMYIO MO/Ib3Y,
[aXKe eCM OCyLIecTBAeTCA B HebonbiIOM o6beMe. [TaBHOe [iA peleHUs mpobneMbl
TECTMPOBAHMSI — TECTMPOBATb B OCHOBHOM KOJi, BO3MOXXHOCTb OLIMGOK B KOTOPOM
BbI3bIBaeT Hambonbllee 6ecrnokoicTBo. [Ipu aToM noaxone ycunus, saTpayeHHble Ha
TeCTUPOBaHMeE, AAIOT MAKCMMA/IbHYIO BBITOAY.

|
:@: Hyuwe Hanucamov U 8blNONIHUMYb HENONTHbLE MECMbl, YeEM He 8blNOTHUMDb NO/IHblE
mecmeol.

Cestyac 1 paccMaTpuBaK0 MeTOp YTeHus. Yto eule oH momxkeH fenarb? Tak, u3 uc-
XOJJHOTO TEKCTa BUJHO, YTO OH BO3BpallaeT —1 MpU AOCTIOKEHMM KoHUa daitna (Ha
MOJf B3I7IAJ], HE OYEHb YAAYHOE pelleHye. .. HO, MoXanyi, nporpaMmuctaM Ha C oHO
JO/DKHO Ka3aTbCs BIIO/HE eCTeCTBEHHbIM). Brinonuum rtect. TekcTOBbINM pefakTop co-
obuiaet, yTo B (aitne 141 cMMBO/, MOITOMY TECT OYIET TAKMM:

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

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

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

[ns1 BBINO/IHEH WS TeCTa ero Hajo A06aBUTb B HAOOP TECTOB:

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

3TOT HabOp BBIMO/NHAET BCE TECTHI, M3 KOTOPBIX COCTOUT ([Ba KOHTPONbHBIX PUMe-
pa). Ka>kablit KOHTPONBHBIN NpUMEP BbINONHAET SetUp, KOf TeCTUPYIOLIEro MeTOAA U
B 3aK/m0YeHMe tearDown. BoimonHenne setUp n tearDown He0OXOAUMO A/ U30-
ALY TECTOB OZHOTO OT APYTOro, TaK, YTO MX MOXXHO BBIIONHATD B N060OM NOpAAKe.
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[ToMHUTb 0 HEO6XOAMMOCTH f06ABIEHUA TECTOB B METOA SUite — CI/IoIHasA ro-
nosHas 6onb. K cyactbio, Opux [amma u KeHT Bek neHuBbl, Kak 1 s, a MOTOMY npe-
[OCTaBUIM BO3MOXXHOCTb 060iTUCH 6e3 3TOoro. CneumanbHblii KOHCTPYKTOp Habopa
TECTOB MPMHMMAET K/IacC B KayeCTBe MapaMeTpa. OTOT KOHCTPYKTOp GopMupyeT Ha-
60p TecTOB, cofiepKaLlMii KOHTPOJIbHbII MpUMep JUIA KaKAOTO METOAA, M5 KOTOPOro
HaunHaeTtca ¢ test. Cneqys 3TOMY COITAllIeHMI0, MO)KHO 3aMEHUTb QYHKLMIO main
ClenyoLen:

public static void main(String([] args) {
junit.textui.TestRunner.run(new TestSuite (FileReaderTester.class));
}

B pe3ynbTaTe Ka)kablif HaNMCAHHBI MHOIO TeCT OyAeT BK/IIOYEH B HA6Op TeCTOB.

[aBHas XMTPOCTb B TeCTaX COCTOMT B TOM, YTOObl HAMTH IPAaHUYHBIE YCTIOBUA.
B cnyyae yteHus rpaHuuamu 6YAyT MepBbIi CUMBO/, MOC/IENHUIA CUMBO/ M CUMBOJ,
CIefyIoLIMiA 32 OC/IEAHUM:

public void testReadBoundaries()throws IOException ({
assertEquals ("uTeHne nepsoro cmmseona", 'B', input.read());
int ch;

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

assertEquals ("ureHne nocnemHero cumsosa", '6', input.read()):

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

O6paTuTe BHMMaHMe, YTO B aSSert MOXKHO MOMECTUTD COOOIIeHME, BHIBOAMMOE B
c/Tyyae HeyJJayHOTO TecTa.

| .
:@: Iodymatime o 2panuuHbix YCI08UAX, KOMOPble MOZym Obimb HenpasunvHo 00-

pabomanvl, u cocpedomoubme HA HUX CB0U YCUNUA.

Jlpyryio yacTb MoMcKa rpaHuL COCTaB/IAET BbIABNEHNE OCOOBIX YCIOBMIA, CMOCO6-
HbIX IPUBECTHM K HeyAaue TecTa. B cnydae paboTsl ¢ daitnaMu TakMMm yCnoBUAMM MO-
I'yT OKa3aThCsA MycTble Gaitnbl:

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

assertEquals (-1, in.read());

) throws IOException ({
"empty.txt");
new FileOutputStream(empty);
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B aToM cnyyae s co3aaro AOMOMTHUTENbHbBIE TECTOBbIE AaHHBIE. ECiu nosxe MHe no-
Hajo6utcs mycroit daits1, ero MOXKHO 6yaeT MIOMeCTUTD B OOBIYHBIN HAOOP TECTOB, le-
peHecs COOTBeTCTBYOLIMI Kol 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());
}

YTO npou30iEeT, €C/IU BINIONHATD YTeHMe 3a KOHLOM daiina? CHOBa JOMKHO BO3-
BPAaTUTbCS 3HaYeHye —1, ¥ s1 J06aBIAIO elle OAMH COOTBETCTBYIOLIMIA 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()):

O6patuTe BHUMaHMe, KaK 1 UTPal0 PO/b Bpara A/ MOero Koja. Sl akTMBHO crapa-
10Cb JOOUTBCA ero HeBepHOIt paboTbl! Takme HeCTBUA KaXKYTCA MHE OIHOBPEMEHHO
M MPOAYKTMBHBIMMU, U 3a6aBHbIMU (OHM JOCTAB/AIOT YNOBONbCTBUE TEMHONM CTOPOHE
MOE€Ji HaTyphl).

BbinonHss TecThl, He 3a6bIBaiiTe NPOBEPATD, IPOUCXOAAT /M OXUAAEMble OIINOKM
B HaasiexxauieM nopsjke. IIpy nomnbiTke YTeHUA MOTOKA NOC/IE €r0 3aKPbITUSA IO/DKHO
reHepMpoBaTbcs UCKIoYeHne IOException. 9To ToXe AOMKHO ObITh MPOBEPEHO:
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public void testReadAfterClose() throws IOException ({
_input.close();

try {

_input.read();

fail ("HeT uCKIOUEHMA OPU UTEHUMM 3a KOHUOM danna') ;
} catch (IOException io) {}

Bce npoune uckniouenus, ornimyHble oT IOException, reHepupynT owmobky
OOBIYHBIM MyTeM.

| . .
:\Q/: He 3a6uvisatime nposepsamv zeHepayuio UCKno4eHull 6 ciyvae 803HUKHOBEHUA

npobnem.

Jlna Toro yTo6bl MPOTECTMPOBATH MHTEPPENC HEKOTOPBIX K/IaCCOB, MPUAETCS NO-
TPYAMTbCA, HO B Mpolecce Bbl MONYYUTe AEACTBUTENbHOE NMOHMMaHMe MHTepderica
Knmacca. B yactHocTy, 6narofaps sToMy 6yzeT erde pa3o6paThcs B yC/IOBUAX BO3HUK-
HOBEHUsA OLMOOK M B TPAHMYHBIX YC/IOBUAX. ITO ellje OAHO MPEUMYLIeCTBO CO3AaHMUA
TECTOB BO BpeMs HalMCaHUA KOJA M/ Jla)Ke PaHblle.

[To Mepe fo6aBneHMs TECTUPYIOLMX K/IACCOB MX MOXHO 00bEAMHATD B HAOOPBI, 110-
Melljas B CO3/laBaeMble /IS 3TOM Lie/IN pyrue TeCTUPYIOLLMe KIacchl. ITO JlelaeTcs ner-
KO, TOTOMY YTO KOMIU/IEKT TECTOB MOXET COfiepXaThb B cebe Apyrue KOMIIEKTHI TECTOB.
Takum 06pa3oM, MO>KHO CO3[1aTh I/TaBHBIN TECTUPYIOLMIL K/IacC:

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 nanee...
return result;

Korpa HyxHo ocraHoBuTbCcA? HaBepHsAka Bbl He pa3 C/bIIIAIM, YTO TECTMPOBA-
HMe He JI0Ka3bIBaeT OTCYTCTBME OWIMOOK B mporpaMme. ITO BEPHO, HO 3TO He Me-
LIaeT TECTUPOBAHMIO MIOBBLICUTH CKOPOCTb paboThl MporpaMMucTa. brino npepnoxe-
HO HeMajo MpaBu/, NPU3BAHHBIX FAPAHTUPOBATh TECTUPYEMOCTb BCEX MBICTMMBIX
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KOMOMHaLMt faHHBIX. O3HAKOMMTBCA C HUMU TNO/IE3HO, HO He CTOUT NPUHMMATD UX
CMKOM Bcepbe3. OHYM MOTYT YMEHBUIMTD BBHITOAlY, TPUHOCUMYIO TECTUPOBAHUEM,
a KpOMe TOTO, MMeETCs OMACHOCTb, YTO MOMBITKA HAMMCATh CIMUIKOM MHOTO TECTOB
OCTaBMT B Jlylile IPOTPAMMMCTA TAKOM C/Iefl, YTO B UTOTE OH BOOOLIE IIepecTaHeT Niu-
caTb TecThl. He06Xx0MMO CKOHLIEHTPMPOBATbCA Ha Hauboee MOJO3PUTENbHBIX MeC-
Tax. Mi3ayumnTe KO U ONpeieNnTe, [ie OH CTAHOBUTCS CIOXKHBIM. VI3yunTe pyHKumio u
YCTaHOBMTE 06N1aCTH, Ifie MOTYT BOSHUKHYTb OWIMOKN. TecThl He BbIABAT BCe OWM6-
KM, HO B mpolecce pepaKTOPMHIa IOMOTYT /Ty4llle MOHATb MPOrpaMMy U 6naronaps
3TOMY HaiiTi 60/blue OWMGOK. 5 yxKe roBOpuMII, YTO BCEria HaYMHAK PedaKTOPUHT ¢
CO3[jaHMs KOMIUIEKTA TECTOB; [10 Mepe NPOABIKEHUs Briepef A 00A3aTeNbHO NOMo-
HSI0 3TOT KOMII/IEKT.

|
:@: Onacenus no nosody mozo, 4mo mecmuposanue He 6biA6UM 6ce OUUOKU, He

0071KHO Mewamp NUCamo mecmol, KOmopbwvle 8vla8am 6onvuuHcmeo ouubox.

Onta 13 npo6/eM, CBA3aHHBIX C 06bEKTAMU, 3aK/TIOYAETCSA B TOM, YTO Hac/Ie0Ba-
HMe ¥ NONUMOpU3M 3aTPYAHAIOT TeCTUPOBAHME, IOCKONbKY NPUXOAUTCA POBEPATH
C/IMIIKOM MHOTO pasHbIx KoMOuHaumit. Ecnu y Bac ecTb TpM COTpyAHMYAOLMX a6-
CTPAaKTHBIX K/IaCCa M KaXX/1blil MMEET 110 TPY MOAK/IACCA, TO MO/TyYaeTCs EBATH a/ibTep-
HaTMBHBIX K/IACCOB U JBaALIaTb CEMb BO3MO>KHBIX KOMOMHalMit B3auMopeincTuii. 5 He
cTapaich M060i 11eHO MpOBepATh BCe BO3MOXKHbIE KOMOMHALIMM B3aUMONIENCTBUA,
HO MIBITAlOCh POBEPUTD XOTsA Obl BCE BAPUAHTDI KNMAacCOB. EC/t BapuaHThl K/1aCCOB [10-
CTaTOYHO HE3ABUCUMBI OfMH OT APYIOro, si 0ObIYHO He MBITAl0Ch NepenpoboBaTh Bce
koMOuHaLMu. Bcerpa ectb pucK YTO-TO MPOMYCTUTD, HO Ny4llle MOTPAaTUTh pasyMHOE
BpeMsi Ha TO, YTOOBI BHIABUTb OONBIIMHCTBO OUIMOOK, YeM MIOTPATUTh BEYHOCTD, Mbl-
TasgCb HalTU UX BCE.

Pa3HuIla MeXY KOZIOM TeCTOB U NMPOU3BOACTBEHHBIM KOIOM 3aK/IIOYAETCS B TOM,
4TO B TOM, YTOOBI KONMPOBATb U PEJAKTUPOBATb TECTOBbIA KOJ, HET HUYETO HEHOP-
manbHoro. IIpu pa6ore ¢ 60nblIMMM KOMOMHALMAMM B3aMMOJIEACTBUI U aNlbTepHA-
TMBaMM KJ/IaCCOB 5 YaCTO 3TO A€/Al0 — 3TO MO3BO/IAET MHe ObICTPO CO37aBaTh TECTHI
(K KOTOpBIM 3aTeM TaK>Ke MOXKHO MPUMEHUTD pepaKTOPUHT).

Haperocp, B 37011 I71aBe Bbl NIO/IyYN/IN HEMJIOXO€ NMPEACTaBIeHNE O TOM, KaK IMUILYT-
cs TecTbl. MOXXHO 66110 6b1 pacckasblBaTh Ha 3Ty TeMY 3HAYUTENbHO Gonblie, HO 3TO
OTB/IeK/I0 6bl HAC OT I7IaBHOI 3afilauy — pedakropyunra. CosjaiiTe XOpOLIMA IETEKTOP
owu60K ¥ 3amycKaiTe ero novatye. T0 — MPEKPACHbIA MHCTPYMEHT 1S MIOOBIX BU-
J10B pa3paboTOK U HEOOXOAMMOE NpeABapUTENIbHOE YCIOBMeE [i/iA NpoBefieHus pedak-
TOPUHTa.






I'nmaBa 5

Ha myTtu K Karanory
pe(PaKTOPUHTOB

B rnaBax 5-12 npepcraB/ieH MCXOHBINA KaTajior MeTofoB pedakTopurra. OHM Ha-
NMCaHbl HA OCHOBE MOEro ONbITa peaKTOPMHIA 32 HECKOIBKO MOCIENHMUX NET. ITOT
KaTajior He AB/IAETCA MCYEPNbIBAIOIMM MM O€CCIOPHBIM, OH JO/DKEH BCEro NMIIb
06ecriednTh HafIeXXHYIO CTAPTOBYIO TOYKY /IS BBIMOMTHEHUS peaKTOPMHIa MONb30-
BaTe/eM.

®opmat onucausa pedpaKTopmHra

I[Tpu onncanuu peak TOPMHIOB B 3TOI U APYTUX I/IaBaxX COOMIOAAETCA CTaHAAPTHBINA
¢opmar. OnmcaHme Kaxkoro MeTofla COCTOMT U3 MATU YaCTeN, KaK MOKa3aHO HUKE.

| nepBbIM UaeT Ha3BaHMeE. Ono UTpAET pO/b MpU CO3AaHUA CIIMCKAa METOAOB pe€-
¢aKTOpMHI‘a 1 UCNOJIb3YETCA MOBCIOAY B KHUTE.

B 3a Ha3BaHMeM CeAYIOT KpPAaTKasA CBOAKA CUTYaLMil, B KOTOPbIX IIPUMEHNM JaH-
HBIIf METOJ, M KpaTKMe CBEJeHUA O TOM, YTO MMEHHO OH Jie/laeT. ITO MO3BONAET
6bICTpEe HAXOAUTh HEOOXOAUMBIN METO,.

B MoTMBauMsA ONMMCBIBAET, [I0YEMY CTIEAYET NONB30BATHCS ITUM METOIOM pedak-
TOPMHTA U KOI/ja He ClIeflyeT ero NpUMEHAT.

B TexHuka NoApoGHO, LIAT 32 LIATOM, ONMCHIBAET, KaK MPUMEHATD JaHHbIN pedak-
TOPMHT.

8 [IpuMepsI cofep>KaT MTIOCTPALIMIO (O4€Hb NIPOCTOr0) MPMMEHEHU METONA, fie-
MOHCTPUPYIOLLYIO €r0 IeACTBME.

Kpatkas cBoaka conepxut GopMynnpoBKy npo6neMsl, pelieHue KoTopoi obecre-
4MBaeT AaHHBIN METOJ, a TAK)Ke KPaTKO€e OIMMCAHUE ero AeVCTBUI M HAOPOCOK Mmpoc-
TOro MpMMepa, MOKa3bIBAIOLIEr0 CUTYALMIO O U MOC/Ie BHIMONMHEHUA PePaKTOPUHTa.
VHoraa s Mcnonb3yto 31ech KOf, a UHOTA — AMArpaMMy Ha YHUPULIMPOBAHHOM fA3bIKE
mopenupoBauus (UML), B 3aBUCMMOCTHM OT TOTrO, YTO /Ty4dlIe TepefaeT CYyTb JAHHOTO
Mmetopa. (Bce puarpammbl UML B 370l KHUIe MCTIONB3YIOT peann3alyio, ONMCaHHYIO
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B KHure [8].) Ecriu BBI y)ke BcTpevanucn ¢ JaHHBIM peaKTOPMHIOM, JOCTATOYHO 6ero
B3I/IAHYTh Ha TNpUMeEP, YTOOBI MOMYYMUTh XOpollee NpeACTaBleHne O pedaKTOPHUHTe.
Ecnn e HeT, To BaM cnegyeT mpopaboTarh NpuMep Motydlle, YTOObl XOPOLIO MOHATD
cMbICT pedakTOpUHTa.

Onucanue TEXHUKM OCHOBAHO Ha MOMX 3aMETKAaX O TOM, KaK BBINONHATD JaHHbII
pedakropunr. OHM HeO6XOAMMBI MHE MOC/Ie TOTO, KaK s HeKOTOpOe BpeMsl He MOJb-
30BajiCs JAaHHBIM pedaKTOPMHroM, YTOObI BCMOMHUTBD ero. [lo3ToMy maHHBI pasgen,
KaK MMPaBMU/IO, KPATOK U He MOACHSAET, TOYeMY C/IeiyeT BBIIOHATD T€ UM MHBbIE 1ary.
Bonee nogpo6Hbie mMosAcHeHUA MOXHO HaiTi B npuMepe. TakuM oOpa3oM, TexHMKa
npencTap/AeT cO60i NPOCTO KpaTKMe 3aMETKM, K KOTOPHIM MOXKHO 0OpaTUThCs, KOTAa
AaHHbI pedakTOPUHT BaM 3HAKOM, HO C/IElyeT OCBE&XXMUTb MaMATb (TaK, MO KpaiHeit
Mepe, UCIIONb3yIo uX A). [Ipu nposeneHnu pedakTopyHra BriepBbie BaM, BEpPOSATHO, MO-
Tpe6yeTcsl MOMHOCTBIO IIPOYECTb PUMep.

Sl onmchiBan TEXHMKY TakMM 0O6pa3oM, 4TOObl KaKAbIA 1ar pedakTOpUHra 6bin
Kak MOXHO Menbye. Oco6oe BHMMaHMe Npy NpoBeAeHUn pedaKTOpPUHTa YAenseTcs
BOINPOCaM OCTOPOXXHOCTHU, MMO3TOMY pe(paKTOPUHT C/IeAYeT BbINONMHATD MaleHbKUMM
IIaXKKaMy, TPOBOAA MOC/Ie KaXKAOro M3 HUX TecTMpoBaHue. Ha npakTuke s 06p14HO
BBINONIHA 6o/ee KpyMHbIe IIaru, YeM OMMUCAHO 3[€Ch; CTONKHYBIIMCH C OLIMOKOI, 5
OTCTYMAl0 Ha3aj M ABUIaloCch 60/ee MeKUMM LaXkkaMu. [Ipu onucaHuu 1aros Mox-
HO HalITU PAJ CChIZIOK Ha 0coOble cny4yau. TakuM 06pa3oM, onmMcaHme WAroB BHICTY-
MaeT TakK>Xe B Ka4eCTBe KOHTPO/ILHOTO CIMcKa (3a4acTyio s U caM 3abbiBaio 06 3TUX
Bellax).

IIpumepbl npocThl Ko cMelrHoro. VIx 3afjaya — MOMOYb pa3biACHEHUIO pedakTo-
PMHra, HO NP 3TOM KaK MOXXHO MeHbllle OTB/IeKaThb YMTATENA HA He OTHOCAIMECS K
ey nofpo6HocTH (HafIelCh, YTO MO 3TOM MPUYMHE UX YIIPOLIEHHOCTb IPOCTUTENbHA;
OHM, HECOMHEHHO, He MOTYT C/TY>KUTb IIPUMepaMu JOOGPOTHOTO IPOEKTUPOBAHMUS 6U3-
Hec-06bekToB). 5 yBepeH, YTo, paso6paBLINCD, BbI CMOXETE IPUMEHUTD PePaKTOPUHT
K CBOMM 6o71ee CTIOXKHBIM MCXOAHBIM TeKCTaM. I/l HEKOTOPBIX COBCEM YXK MPOCTBIX
MeTOfI0B pe(daKTOpUHIa IPUMEPBI OTCY TCTBYIOT, IOCKONBKY BPSIi 1M OT HUX MOI/IO GbI
6bITH MHOTO TTO/B3BI.

He 3a6biBaifTe, 4TO 3T NpMUMEpHI BKIIOYEHDBI IIA WITIOCTPALMM TOMBKO OZHOrO
obcyxaemoro MeTozia pedakropunra. B 6onbumHCcTBe cryyaeB B ony4aeMom B pe-
3ynbTaTe pedakTOPUMHIA KOJle COXPaHAITCA MpoO/IeMbl, /IS pelieHusT KOTOPbIX Tpe-
6yeTca npuMeHeHMe APYTMX MeTOIOB pedaKTOpuHra. B psifle cnyyaeB, Korga MeTOABI
pedakTOpuHra 4acTo KOMOMHUPYIOTCA OAMH C APYTUM, A IEPEHOLLY TIPUMEpPbI U3 OfI-
Horo pedaxTopunra B apyroit. [Ipu 3ToM Halle Bcero st OCTaB/IsA0 KOJ TAKUM, KAaKMM
OH TO/Ty4aeTcs Nocje nepsoro pedakTopuHra. ITO CAENAHO I TOTO, YTOOBI KaXKAblit
pedakTOpuHT 6bI1 AaBTOHOMHBIM (Befib KaTanor peakTOPMHIOB, B NEPBYI0 O4Yepenb,
JIOTI)KEH CIY>XMUTb CIPABOYHUKOM).



ITouck ccrinok

He cnepyer npMHMMAaTh 3TM IpMMePBI KaK COBETBI O TOM, KaK IMCaTh TOT U/IN NHON
Knmacc. IIpuMepbi IpUBefIeHbI TONBKO A/ MTIOCTPaLuM peaKTOPUHIA M HU /IS 4ero
6onee. Hanpumep, o6patute BHMMaHMe, YTO B IpUMepax /A MpeCTaBIeHUA NeHeX-
HBbIX BeJIMYMH MCNONb3yeTcss Tun double. ITO CAeNaHO /i YNPOIEHUsA NIPUMEPOB,
MOCKO/IbKY KOHKPETHOE TpefCTaB/IeHie He UTpaeT POy Mpy NpoBefeHnu pedakTo-
punra. Ha caMoM e fiefie 1 HACTOATENBHO He peKoMeHYIo puberats k TuImy double
A1 AEeHEeXHDIX BEIMYUH B KOMMepYeCKMX NporpamMMax. [l pelieHns 3Toit 3ajaum A
TO/B3YICh MPOEKTHBIM abnoHoM “Konmnyectso” [7].

Bo BpeMs HamMcaHUsA 3TOM KHUTU B KOMMepPYeCKMX MIPOEKTaX yallie BCETO Npume-
Hs/1aCh BEPCUsA A3bIKa MPOrpaMMMPOBaHuA Java 1.1, MO3TOMY 60NBLIMHCTBO MPMMEPOB
OPMEHTMPOBAHO Ha Hee; 3TO 0COOEHHO 3aMETHO B C/Ty4ae MCTIONb30BAHUA KOTIEKLIMIA.
Korpa s 3aBepiuan aTy KHury, 6071€e LIMPOKO JOCTYIHOI cTana Bepcus Java 2. Tem He
MeHee A He BUXY HeOOXOIMMOCTM MepefiebIBaTh BCe MPUMEPDI, IIOTOMY YTO C TOY-
KV 3peHMs pedaKTOpMHIa KONIEKLMM UMEIT BTOPOCTeNeHHOe 3HayeHue. Ho Bce xe
HEKOTOpble MeTOAbl pehakTOpuHra, Takue Kak “‘VHKancynauus komnekuun” (c. 226),
B Java 2 OCyLeCTBAAIOTCA MHave. B Takux (JOBOBHO peAKNX) CTydasx s U3/arawo obe
BepcUM — Kak Jyid Java 2, Tak u g4 Java 1.1.

Sl MCTIONB3YI0 MONIYXMPHENT MOHOWMPUHHBIA WIPUQT 1A BbifeNIeHUA U3MeHe-
HUI KOJa, €C/IM OHM OKPY>KEHDbl KOJOM, OCTABIUMMCA HeM3MEHEHHBIM, M MOTYT ObITh
He 3aMeyeHbl yntareneM. OfHAKO MOMYXMPHBIM WIPUPTOM BBIIENAIOTCA ANEKO HE
BCe BHECEHHble U3MeHEeHUs1, TOCKO/bKY HeyMepeHHOe PMMeHeH e 3Toro mpndra no-
Melanio 6bl BOCIPUATUIO MaTepHana.

ITouck ccpimok

Bo mMHorux Mertonax pedakTopuHra TpeGyeTcsi HaiMTyH BCe CCHIUIKM Ha MeTOf, Torie
wm knacc. [Ipusnekaitte s aton pa6oTsl komnbioTep. C €ro NOMOUIbIO PUCK NPO-
MYCTUTb CCBUIKY CHMXKAETCS, a MOUCK BBIMOHAETCSA 3HAYMTENbHO ObICTpee, YeM npu
06bIYHOM MTPOCMOTPE KOAA.

B 60/1bLUIMHCTBE SI3BIKOB KOMIIBIOTEPHbIE TPOrPaMMBbl MPEACTABAAIT 060t MPOCTO
TeKcToBble (ail/ibl, IO3TOMY /yYllle BCErO MPUOErHYTh K MOAXOMAILEMY BUY TEKCTO-
BOrO MOMcKa. Bo MHOrMX cpefax mporpaMMMPOBaHMA MOXKHO OCYLIECTB/IATb MOUCK
KaK B ofHOM (aitnie, Tak U B rpynmne ¢aityioB OAHOBPEMEHHO.

He mpuberaiite k aBTOMaTn4eckoMy MOMCKY U 3aMeHe. [IA Kaxpaoit ccbinky ybe-
INTECh, YTO OHA U B CAMOM Jie/ie YKa3bIBaeT Ha TO, YTO Bbl XOTMTE 3aMEHUTb. MOXHO
BOCIO/b30BATbCA 1Ia6/IOHOM MTOMCKA, HO 5 BCET/]a MBICIEHHO NIPOBEPSI0 NPaBU/IbHOCTD
BBINOHAEMON 3aMeHbl. EC/iu B pa3HbIX K/accax eCTb Of{HOMMEHHbIE METO/IbI M/IN B OfI-
HOM K/IacCe — METOJ(bl C Pa3HbIMM CUTHATYpPaMM, BEPOATHOCTb OLIMOKYM OKa3bIBaeTCA
C/IMLIKOM 6ONbLION.



FnaBa 5 Hanyru k katanory pepakTopunros

B cM/IbHO TMNM3MPOBAHHBIX A3bIKAX MOMOLLb B MOMCKE MOXKET OKa3aTb KOMIIM/ISA-
TOp. YacTo MOXHO MPOCTO YAAMUTH NMPEXHIOW GYHKIMIO U MO3BOMNTb KOMIMIATOPY
UCKaTb BUCAYME CCHIIKM. DTOT MOAXOJ XOPOLI TeM, YTO KOMIMIATOP HAalMAET UX BCe.
Ho u ¢ atTum noaxonom cBsisaHbl HEKOTOpbIe MPO6G/IEMBI.

[Ipexxae Bcero, KOMNUAATOP 3aMyTaeTcA, €C/IM HeKoTopast QPyHKLMA onpeeneHa
B MepapX1y Hac/lefloOBaHUA HECKOMbKO pa3. OcOOEHHO 3TO KacaeTcs MOMCKa HEOAHO-
KPaTHO NepeKpbhIBaBLIMXCA METONOB. PaboTas ¢ mepapxmeit, MCHONb3yiiTe TEKCTO-
Bblii IOUCK, YTOOBI Y3HATh, He ONpeJie/ieH 1N MHTEPECYOLIMIi BAC METOA U B IPYTUX
K/Iaccax.

Bropas npo6neMa 3ak/o4aercs B TOM, 4YTO KOMIM/IATOP MOXET OKa3aTbCsl CIMLL-
KOM MEJ/INTENbHBIM JU1A BbIMONTHEHUSA 3TOM paboThl. B TakoM cnyvae cHavana o6paru-
TeCb K TEKCTOBOMY MOMCKY; KOMIOUIATOP OyA€T UCNONb30BATbCA /IS MepenpOBEPKM
TO/y4€HHDBIX BaMU P€3y/bTaTOB. ITOT CIIOCO6 /IeMCTBYET, TONBKO €C/IM HAalO YAAUTD
meTop. OfHaKO 3a49aCTyI0 HY>KHO Pa306paTbcs, KaK OH UCMIONb3YETCA, U PELLUTB, YTO C
HUM JleNaThb Aanblie. B Takux cly4asx npuMeHsATe TEKCTOBBIN MOVCK.

TpeTbsa npobnema cBA3aHa ¢ TeM, YTO KOMIMWIATOP HE MOXET MePeXBaTUTb UC-
nonbsoBanmne API pednexcun Java. Kctatu, 310 0aHa U3 IpUUYMH, IO KOTOPIM MpUMe-
HATDb pednexcuio cnenyeT ¢ 0co60it ocTOpoXKHOCTbIO. EC/n B cucTeMe ncnonb3yercs
API pednexcun Java, HeOOXOMMBI TEKCTOBBIN MOMUCK UM AOMONHUTENBHOE YCUIEHME
TECTUPOBaHMA. B HEKOTOpPBIX MecTax s MpeIaralo KOMIMIMPOBATh 6€3 TeECTUPOBaA-
HUA — OOBIYHO TaM, I7ie OWMOKM OGYAyT nepexBayeHbl koMmunsTopoM. Ho B cnyvae
npuMeHeHUsa pedrekcun Java 3TOT cnocobd He paboTaeT, TaK YTO BCe KOMIMUALMUU
MO/KHbI TECTUPOBATHCH.

Hekotopnie cpenpl Java, B yactHocTu VisualAge ot IBM, npegocTaBasiioT BO3MOX-
HocTy, aHanornyHble Refactoring Browser gis Smalltalk. 3gecs BMecTo TekcToBOrO MO-
VICKa JI/IA HAXOX/IEHMA CChIZIOK MOXKHO MCIIONb30BaTh MeHI0. B Takux cpefax kop xpa-
HUTCA He B TEKCTOBBIX (haityax, a B 6a3e AaHHbBIX B OlepaTMBHOI naMaTh. Ecim y Bac
€CTb BO3MOXXHOCTb TaKOit paboTbI, IpUYYnTe Ce6s K Helf: YaCTO yKa3aHHbIE CIOCOOHOC-
TH CPeJi IPEBOCXOAAT 10 CBOMM BO3MOXXHOCTSIM TEKCTOBBIN MOUCK.

Hackonbko 3penbl NpeanaraéMbi€ METObI ped)aKTopm{ra

JTi060it aBTOP, NMUIIYLINIA Ha TEXHMYECKME TEMBI, BBIHY)K/IEH BBIOUPATh MOMEHT A/
ny6nukaummu cBomx maei. YeM paHbiue oHM OYAYT ONMyGNMKOBAHbI, TEM CKOpee UMM
CMOTYT BOCNONb30BaTbcA Apyrue. Ho ecnu ony6nmkoBaTh CIMIIKOM paHo, M0Ka npen
elie “noychipble’, OHM MOTYT He CPabOTaTh M AaXKe MOCTY>KUTb UCTOYHMKOM NpobIeM
JUIA T€X, KTO MOMbITA€TCA MMM BOCIO/Ib30BaThCA.



Hackonbko 3penbl npeanaraeMbie MeTOAbl pedaKTOpMHTa

OCHOBBI TeXHOMOrMM peaKTOPMHTa, T.e. BHECEHME HEOONMbLIMX M3MEHEHNMIT U Yac-
TO€ TeCTUPOBaHue, MPOBEPEHa Ha POTKEHUM MHOTHX JIET, 0COOEHHO B COO6UIeCTBE
nporpammuctoB Smalltalk. [ToaToMy 51 yBepeH, uTo dyHaaMeHTanbHaA usies pedakro-
PYMHra IIPOYHO U HAJIEXHO YCTOANAC.

MeTtoppbl ke ped)akTOpMHTa, ONMChIBaeMble B JaHHOI KHUTE, NIPECTABNAIT coboit
MOM 3aMeTKM [0 IOBOAY T€X Pa3HOBUAHOCTeN pedaKTOPUHTa, KOTOPble IPUMEHANCD
MHOMW0 Ha npaktuke. Ho ecTh pasHuia Mexxay npumeHeHeM peaKTOPMHTIa 1 CBefie-
HMEM €ro K YMCTO MEXaHMYECKOI MTOC/IEOBAaTENNbHOCTM HEKOTOPbIX laros. Hanpumep,
MOTYT BCTpe4aTbCsl Mpo6/ieMbl, BO3HMKAIOLME NUIIb TPU BecbMa crennduuecknx
obcrositensctBax. He Mory ckasartb, YTO Te, KTO BBIMO/HSA/ ONMCAHHbIE 3[€Ch 1UArH,
4acTO BCTPeYannch ¢ TaKOro poaa npobnemamu. [IpuMeHATh pedakTOpUHT 6€31yMHO
He cnenyet. [loMHuTe, YTO, MCIIONDB3Ys pedaKTOPUHT, HEOOXOAMMO aaNTUPOBATD €T0
K cBOMM ycnoBusAM. Ec/u BbI CTONKHeTeCh C MHTEPeCHON Mpo6/1eMOif, HANMIIUTE MHE
110 37IEKTPOHHOI MOYTeE, U S MOCTAPAKCh MOCTABUTb APYTUX B U3BECTHOCTb 06 3TOM
CUTYaLMMN.

Ewe ogun acrnekT pedakTopuHra, 0 KOTOpOM HEOOXOAMMO MOMHUTb, — METOJIbI
pedakTOpUHTa ONUCHIBAITCS B MPEANIONOXKEHNHM, YTO BCe MPOrpaMMHOE obecrneyeHue
BBINO/IHSAETCA OAHMM MOTOKOM. CO BpeMeHeM, HafieloCh, OYAyT ONMCaHbl METOAbI pe-
¢dakTopuHra Aj1s1 MapanneNnbHOro U pacrpefeeHHOro MporpaMMMUpoOBaHus. JTH Me-
Tonbl 6yayT uHbIMM. Hanpumep, B mporpaMmax, BbINOTHAEMBIX NOC/IENOBATENbHO, He
CTOMT GECTIIOKOUTBCSA O YaCTOTE BBI30Ba METO[A: BbI30B MeTOAa 06xoanTcA feuteso. On-
HaKO B pacrpefe/leHHbIX MPOrpaMMax MeXIPOLECCHbIE BHI3OBBI CI€AYET BbINOMHATD
KaK MOXHO pexe. [I1s TakuX BUIOB NPOrPaMMMPOBAHMA €CTh CBOM Pa3HOBMIHOCTM
pedakTopuHra, KOTOpbIe BBIXOAAT 32 PAMKM JAHHOM KHUIU.

MtHorne Metoabl pedakTopuHra, Hampumep “3aMeHa KOfa THMMA COCTOAHMEM/
crparerueit” (c. 245) unu “GopmupoBanue wabmoHHOro MetToaa” (c. 361), COCTOAT BO
BBEICHUM B CUCTEMY MPOEKTHBIX WabnoHOB. B kHure [9] ckasano, 4To “npoexTHbIE
Wa6/IOHDI. .. IPEAOCTAB/IAIOT LieNieBble 00beKTbl A1s NpoBefieHus pedakropunra’. Cy-
LLIECTBYET eCTeCTBEHHas CBA3b MeX/Y MPOEKTHbIMM 1abOHaMu U peaKTOPMHIOM.
[[1a6/10HbI TPeACTABAAIOT CO60i1 Lieny; pehaKTOPMHT Xe JAaeT METOAbI MX AOCTUXKEHUA.
B laHHOI KHUMTe HET METOZ0B pepaKTOPMHTa A/Ist BCEX M3BECTHBIX MPOEKTHBIX 1A6/0-
HOB, IaXKe [Is BCeX LIa6/OHOB M3 YNOMAHYTOM KHUTM. B 3TOM OTHOLIEHNM NPUBOAM-
MbIi1 B IaHHOM KHUT€ KaTanor He nmonoH. Hajerocs, 4To korga-HMbynb 3TOT npoben
6yneT ucrpabieH.

[Tpumensis Metoap! peakTOPMHTA, TOMHNUTE, YTO OHYU NPENCTABAIOT COOOI MULIb Ha-
Yasio myTH. Bel HaBepHsiKa HailfieTe, YTO MX HEJOCTATOYHO. S My6/IMKyI0 MX IPAMO ceifyac
TO/BKO [IOTOMY, YTO CYUTAIO MX MOTIE3HBIMM, HECMOTPA Ha MX HecoBeplueHCcTBo. Hagerocs,
YTO OHM MOC/TYXKAT HEIUIOXOM OTIIPaBHOI TOYKOI M MIOBBICAT Ballli BO3MOXXHOCTHU 3 dek-
TUBHOTO pe(aKTOPMHT, T.€. TOC/TY>KAT BaM TeM ke, YeM OHM CITyXKaT [Is MEHS.



FmaBa 5 Ha nyTtu x katanory pedakTOpMHIoB

JlyMato, 4TO 1o Mepe puobpeTeHNs ONbITa MPUMeHeHUs pedaKTOPMHTa Bbl Ha4He-
Te pa3pabaTbIBaTh COGCTBEHHbIE MeTOABL. Hafeloch, npuBeieHHbIe NpYMepbI MOOYAAT
BaC K 3TOMY U JaflyT Hada/bHble NPeACTaBleH!s O TOM, KaK 3To AenaeTcs. S oTaaio
cebe OTYET B TOM, UTO METOAOB pedaKTOPUHTa CYL[eCTBYeT ropasao 6o/blie, YeM Oy -
CaHO MHOI0, a TOTOMY s 6yAy paj COOOLIEHMSAM O CTAaBLIMX M3BECTHBIMU BaM HOBBIX
BUAax pedpakTopuHra.



I'maBa 6

CocTaB/ieHNie METONIOB

Bonblwas yacte MOMX pedaKTOPUHIOB COCTOMT B COCTABIEHMM METOMOB, KOp-
pexTHO odopmasiowmux koa. IIpobnemnl no 6onblueit YacTu 06yC/IOB/IEHBI HAMUYMU-
€M C/IMLIKOM JJIMHHBIX METOAOB, 3a4acTYI0 C GO/bILIMM KONNYECTBOM MHOpMauuy,
CMIPATAHHOM 32 C/IOXKHOW JIOTMKOM, KOTOPYI0 OHM OOBIYHO BK/M0OYalOT. OCHOBHBIM
MeToAoM pedakTOpMHTa B ITOI CUTyauuu sBnsAeTcsa pedakTopunr “Vi3pnedenne Me-
toaa” (c. 132), B pe3ynbraTe KOTOpOro )parMeHT KOAa CTAHOBUTCS OTAE/TbHBIM Me-
TonoM. Pepakropunr “BecTpanBanne metopa” (c. 139), no cyTu, npeacrasnsaeT coboit
NPOTUBOMNONOXHYIO MPOLEAYPY, 3aAMEHSAIOLLYIO BbI30B METO/Ia KOAIOM, COAEPKALMMCS
B ero Tene. ITOT peakTOPUHT OOBIYHO TpebyeTcs MOC/e NMPOBEAECHUA HECKONbKUX
M3BJIEYEHUIA, KOT/Ia Sl BUXY, YTO HEKOTOpbIE U3 MOTYYeHHBIX METOAOB 6O/bllIE HE Bbl-
MONHAIT afAeKBaTHYI0 paboTy, MU ecnu HeOOXOAMMA peopraHM3aLusA Cnocoba pas-
Jie/IeHUA KOfla Ha METOZbI.

[naBHas npo6bnema pedakropunra “Mssneyenne meropa” (c. 132) cBsisaHa ¢ obpa-
60TKOI 10Ka/IbHBIX MIEPEMEHHDIX U, MPEXE BCEro, C HATMYMEM BPEMEHHBIX NEPEMEH-
HbIX. PaboTas Hai MeTOOM, A1 06BIYHO C NoMoLubI0 pedpakTOpuHra “3aMeHa BpeMeH-
HOW nepeMeHHOM 3anpocoM” (c. 141) cTaparoch U36aBUTHCA OT KaK MOXHO 6o/bLIero
KO/IMYEeCTBa BPEMEHHBIX MepeMeHHbIX. Ecm BpeMeHHas mnepeMeHHas MCMO/Nb3yeTcs
IV/IA HECKO/IbKMX Lie/ieit, A1 CHaya/la npuMeHsio pedakTopuur “PacuyenieHne BpeMeH-
HOI nepeMeHHOM™ (C. 149), YTO6BI 06/1ErYNTb NOCIEAYIOLIYIO €€ 3aMEHY.

OnHako MHOrAA BpeMeHHbIe NMepeMEHHbIE OKa3bIBAETCA CIMIIKOM C/IOXKHO 3aMe-
HUTb. Toraa Tpebyercsa npubernyTb K pedakTopuHry “3aMeHa MeTOAa 0OBEKTOM Me-
TooB” (c. 155). OH no3BonsieT pasbuTb Ha YaCTH laXKe CaMblil 3ally TAHHbIA METOJI, HO
ero ueHa — fo6aBieHUe HOBOTO K/1acca Ji/1s BbINOMTHEHUA 3a/jaum.

C napameTpamu 0ObIYHO NPOO/EM MeHbILIE, 4eM C BPEMEHHBIMU NEPEMEHHBIMU, —
€C/I TONbKO MM He MPUCBANBAIOTCA 3HaueHMsA. B MpOTUBHOM C/lyyae HYXXHO BbINOJ-
HUTb pedakTOpuHT “Yianenme npucBauBanmii napamerpam’ (c. 152).

Korpa MeTtop pasfeneH, CTaHOBUTCSA /1erye NMOHATb, Kak OH paboraer. VIHoraa Ha-
XOAMTCA BO3MOXHOCTb YNy4LIMTb a/ITOPUTM, CAeNaTh ero 6onee noHaTHeiM. Torpa s
npuMensiio pegaktopuHr “3amena anroputma’ (c. 159).



I'nasa 6 CocTaBneHne MeETONOB

NsBneuenne merona (Extract Method)

VMeeTcs pparMeHT KofAa, KOTOPBI MOXHO CTPYNITUPOBATb.
IIpeobpasyem dpazmenm Koda 6 memoo, HA36aHUe KOMOPO20 NOACHAEM €20 HA3HA-
ueHue.

void printOwing(double amount) {
printBanner () ;

// BelBOO neraneim
System.out.println("name: " + name);
System.out.println("amount " + amount);

|

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

}

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

MoTuBaunsa

9TO ofMH U3 HanbOo/Mee YacTO BHIMONHAEMbIX MHOIO Pa3HOBUHOCTeN pedakTOpMH-
ra. Eciu 1 Haxoxky MeTOI, Ka>KYLLMIICA CTULLIKOM ANTMHHBIM, MU KOJI, KOTOPBIit A/A 1O0-
AICHEHWA ero NpefHa3Ha4eHUs TpebyeT KOMMeHTapueB, A peo6pa3yio 3TOT PpparMeHT
KOJ/ia B OTe/IbHbIA METOJI,.

Sl npeano4YMnTar KOPOTKME METOABI C OCMBICTIEHHBIMUM MMEHAMMU, Y TOMY €CTb 06bsAC-
HeHUs. Bo-nepBbIX, BepOATHOCTb UCMONB30BaHMSA HEOOMBILOTO METOAA APYTUMU METO-
[laMy BbllLll€, YeM B c/lyyae 60/bLIOro rpoMo3fiKoro MeTofa. Bo-BTopbix, MeTozibl 60nee
BbICOKOTO YPOBHS HaYMHAKT BHIIAAETb Kak Habop KoMMeHTapueB. Kpome Toro, npu
“MenKoit rpaHynALMK” yNpoLiaeTcs 3aMeHa MeTO/IOB.

Ecnu panblue Bbl nonb3oBanuch 60nbWINMMU METOAAMM, BaM MOHAOOMTCA HEKOTO-
poe BpeMs, 4TOObl MPUBLIKHYTb K Ma/bIM MeTofiaM. Oco6eHHO None3Hbl Masible METO-
b1, 0671alal01Me XOPOLIMMY CAMOAOKYMEHTUPYeMbIMM UMeHaMu. MHoraa MeHs crpa-
WIMBAIOT, KAKOM A/IMHBI O/MKHO ObITh UMA MeTofa. MHe KaXkeTcs, BakHa He JUIMHA, a
CeMaHTUYeCKOe pacCTOAHME MEXAY UMeHeM U1 TenoM MeToaa. Ecnu BbieneHue yactu
KOfja B OT/IE/IbHBIA METOJ JienaeT Koj 6oree MOHATHBIM, BbIMOMHANTE €ro, faXke eCIun
MMsA METOJa OKaXKeTCA A/IMHHeE, YeM BbIJIE/IEHHBIN KO,



UNsBneyenune metona (EXTRACT METHOD)

TexHuka

Co3spaifTe HOBBIN METOJ| M aiiTe EMY MMS, COOTBETCTBYIOLIEE MPEAHA3HAUEHNIO
MeTofa (TOMY, YTO OH JIENaeT, a He Kak).

=> Koz0a npednonazaemuvtii 01 6v10eneHus Koo o4eHv npocm (Hanpumep, 6vi60-
Jdum omodenvHoe coobuseHUe UnU Bbi3biéaem 00HY PyHKYUIO), Mo e20 cmoum
u3enexamv U 6vl0enIMy 8 0MOebHbILE Memo0, MONLKO eCiu UMA HOB020 Me-
mooa ny4uie packpviéaem HasHavenue kooa. Ecnu evt ne moxeme npudymameo
codepiamenvHoe UM, He U3éneKxatime maxotl Ko0.

Ckonupyite Koj, NOANEXalMit U3B/IEYEHUIO, U3 MCXOJHOrO METOAA B CO3/1a-
BaeMbIM.

HaﬁnuTe B U3BJICHECHHOM KOJi€ BCE 06palu€Hl/lﬂ K [1€epeMEHHBbIM, UMEKLIUM J10-
KaJIbHYIO o6nacTb BUIUMOCTU B UCXOOHOM METOIE. VMU ABNSIOTCSA NOKa/lbHbIE
INN€peEMEHHDbIE U NTApaMETPbl METO/1A.

Haﬁnme Bpe€MEHHbIE NMEPEMEHHDbIE, KOTOpbI€ MUCNONb3YKTCA TO/IBKO BHYTpU
3TOro BbIAE/ICHHOIo Koja. Ecnu takue NepeMEeHHbIE €CTb, 06 bABUTE UX KaK Bpe€-
MEHHbIC NNepEeMEHHbIE BO BHOBb CO3[JaBaeMOM METO[E.

[TIpoBepbTe, He MOaUULIMPYET /M BbIfENIEHHDIN KOJ Kakue-mubo U3 ynoMsHy-
THIX MEpPEeMEHHBIX C JIOKa/NbHOI obnacTbio Buammoctu. Ecnmu Mopuduumpyercsa
TO/IbKO OfIHA NepeMeHHasi, Nonpo6yiiTe MpeBpPaTUTb U3B/IEKAEMbIIA KOJI B BbI3OB
APYroro MeTofia, pe3y/lbTaT KOTOPOro Np1CBauBaeTCA 3TON nepeMenHon. Ecnu
3TO 3aTPYAHMTENBHO M/IU TAKUX [IEPEMEHHBIX HECKO/IBKO, TO U3B/I€Yb METOJ, KaK
OH eCTb He NPEACTaBAAETCA BO3MOXHBIM. B 3TOM cydae nonpoOyiite cHavana
BHINONHUTL pedakTopunr “Pacuiennenue BpemeHHONM nepemeHHoit” (c. 149),
a 3aTeM CHOBa BbIIe/IUTb METOA. BpeMeHHble MepeMeHHbIE MOXKHO YCTPAaHUTD C
nomolbio pepakTopuHra “3amMeHa BpeMeHHOM NepeMeHHOM 3anpocoM” (c. 141)
(cM. 06cyxeHne B MpUMepax).

[TepenaiiTe nepeMeHHbIE C IOKA/IbHOM O6ACTbIO BUAMMOCTH, YTEHME KOTOPHIX

OCYLIECTB/IAETCA B M3B/IeKaeMOM KOJie, BO BHOBb CO3/laBaeMblif METOJl B Kayec-
TB€ NTapaMeTpoB.

ITo 3aBE€pLIEHUU paéoTbl CO BCEMM JIOKa/IbHBIMU NEPEMEHHBIMU BbINNOTHUTE
KOMMUNALUIO.

3aMeHUTE B UCXOAHOM MeTOfe M3B/IeYEHHbIN KOJ BbI3OBOM BHOBb CO3[aHHOTO
MeE€Toaa.

=> Ecnu 6 co30anHbiii Memoo nepemeusenvl Kakue-1ubo spemeHHole nepemeHHoie,
Hatoume ux o6vA6nEHUA 6He U36neueHHo20 kooa. Ecnu maxosvie umeromcs,
UX MONHO YOaname.

Boinonuure KOMIMUIALUIO U TECTUPOBAHMUE.



I'naBa 6 CocraBienue MeTOL0B

IIpumep: 10KaIbHBIX IEpeMEHHBIX HET

B mpocrefiuem cnyyae pedakTopuHr “Vi3Bnedenne MeTofa” BBINOMHSETCS TPUBU-
anbHO. PaccMOTpMM creayouwmit MeTox:

void printOwing() {
Enumeration e = orders.elements();
double outstanding = 0.0;
// BelBOOm GaHHepa
System.out.println("*****************************") H
System.out.println("*** 3amoyrKeHHOCTb KJIMEHTa ***");
System.out.println("*****************************") H

// PacueT 3amOJKEHHOCTU

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

}

// BBEIBOL meTaJLHOM MHOOpMAaLIMU
System.out.println("Mma: " + name);
System.out.println("KommmuectBo " + outstanding);

Kon, BoiBOoAALIMI 6aHHep, 1erko M3B/IeYDb C TOMOUIbI0 KOMPOBAHMS U BCTaBKU M
BbI30Ba BHOBb CO3JJaHHOI'O METO/A:

void printOwing() {

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

printBanner() ;

// PacueT 3aImOJIXeHHOCTU

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

}

// BREIBOO IeTanbHOM MHbOpMAaLIMM
System.out.println("Mma: " + name);
System.out.println("KomuecTtBo " + outstanding);

}

void printBanner() {
// BwiBOO 6GaHHepa
System.out.println("******k***********************") H
System.out.println("*** 33a0O/XEeHHOCTb KJIMEHTa ***");
System.out.println("**********************i******") ;



NsBneyenue Metosa (EXTRACT METHOD)

IIpuMmep: m10KanbHbIE IEPEMEHHDIE €CTh

B yem npo6nema B 3ToM cy4ae? B Hanu4yum nokanbHbIX MepeMeHHBIX: IapaMeTpoB,
nepefjaBaeMbIX B MCXOIHbI METO, ¥ BPEMEHHBIX MEPEeMEHHBIX, OODBABNEHHBIX B VC-
xopHOM MeTofe. J/IokanbHble epeMeHHble HAXOAATCA B 06/1aCTU BUAMMOCTY UCXO[HO-
ro MeTofja, NO3TOMY, KOT/a s UCTIO/Ib3YI0 IAHHBIN peaKTOPUHT, MHE TPUXOAUTCS Bbl-
MONHATb AOMONHUTENbHYIO paboTy. B HEKOTOPBIX C/Ty4asX OHM MOTYT POCTO He AaTh
MHe BO3MOXXHOCTH BBIMOMTHUTb peaKTOPUHL.

[Tpocreiunit cny4dait — Korga NpOMCXOAMUT TONBKO YTEHME 3HAYEHMI JTOKAIbHBIX
NepeMeHHbIX, HO He MX U3MeHeHMe. B 3TOM cydyae MOXHO MPOCTO NepefaBaTh UX B
KayecTBe napameTpoB. [lycTb, Hanpumep, y Hac eCTb C/IEAYIOLIMIt METOL:
void printOwing() {

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

printBanner () ;

// PacdyeT 3aOO/IXEHHOCTU

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

}

// BBIBOO »eTaNbHOM MHOOpMaLMM
System.out.println("Mma:" + name);
System.out.println("Kommuuecrro " + outstanding);

BbiBop meTanbHOM MHGOPMALIMM MOXKHO BBIIETUTb B METOJ, C OGFHUM MapaMeTpoM:

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

printBanner () ;

// Pacuer 3amOJIXeHHOCTHU

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

}

printDetails (outstanding) ;
}

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



I'naBa 6 CocTaBleHNE METONOB

Takoit cnoco6 MoxxeT 6bITh MCIIONb30BAH AANIA M0OOr0 KOMNYECTBA TOKA/TbHBIX Ie-
PEMEHHbIX.

ITOT Xe cnocob paboTaeT 1 ec/u 10KabHasA epeMeHHas ABNAETCA OObEKTOM, U BbI-
3bIBAETCAA METOJ, MOAMULIMPYIOLIMI TepeMeHHYI0. B TakoM crryyae Taxke MO>XKHO IpoC-
TO TepefaTb 06beKT B KauecTBe MapaMeTpa. Jipyrue feiicTBus Tpe6yIOTCA TONbKO TOTAA,
KOIJIa IeVICTBUTENbHO BbINONIHAETCA NPUCBaUBaHMe 3HAYEHUSA JIOKA/ILHOI TepeMEHHOM.

IIpumep: npucBanBaHMe TOKaNbHON NEepeMEHHOM

Haubonblume TpygHOCTM BO3HMKAIOT, KOTIa HY>KHO NPUCBOUTD IOKA/IbHBIM Iepe-
MEHHBIM HOBble 3HaueHus. Celfyac Mbl TOBOPMM TONBKO O BPE€MEHHbBIX MepeMeHHBIX.
Ecnu Bbl yBUAMTE NpycBaMBaHue NapaMeTpy, TO JO/KHBI CPa3y ke MPUMEHUTb pedak-
TOPUHT “YaaneHue npucBaMBaHui napamerpam’ (c. 152).

EcTb ABa BapuMaHTa NpucBauBaHUs BpEMEHHBIM NlepeMeHHBIM. B npocreitiem cry-
yae BpeMeHHas MepeMeHHas MCIONb3yeTCs UL BHYTPU M3BJIeKaeMoro kopa. Toraa
BPEMEHHYI0 IePEMEHHYI0 MOXKHO NePeMECTUTDb B 3TOT M3B/IeKaeMblit kof. Jlpyroi e
C/lyyait — 3TO MCMONb30BaHMe NEpeMEHHOI U BHe M3B/IeKaeMoro kofia. B TakoM cryyae
Heo6X0AMMOo 0becreynTh BO3BPAT M3B/IEKaeMbIM KOIOM U3MEHEHHOTO 3HaUeHUs Nepe-
MeHHoOi1. [IpounmocTpupyio ckasaHHOe Ha C/IelyIoleM MeTOze:

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

printBanner();

// PacueT 3alOJIXeHHOCTU

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

}

printDetails (outstanding) ;

Teneps s uspnekato pacyer:

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

}

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



U3ssneyenue metona (EXTRACT METHOD)

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

}

return outstanding;

[TepeMeHHas mepeymceHUs UCTIONB3YETCS TONBKO B U3BNIEKAEMOM KOJie, TOITOMY
ee MOXXHO TepeHecTH B HOBbli Metof. [lepeMenHas outstanding ucnonbsyerca B
0060MX MeCTax, O3TOMY BbIJIE/ICHHbIN METOJ AO/KEH ee Bo3Bpallath. [locne kommnu-
NALMM U TECTUPOBAHUSA, CTIEAYIOLIMX 32 BbIA€TIEHMEM, 5 [IEPEMMEHOBBIBAIO BO3Bpall[a-
eMoe 3HaueHue:

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

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

}

return result;

[lepeMenHas outstanding B HalleM cly4Yae MHMLMANU3UPYETCA COBEPLIEHHO
OYEeBMIHBIM Haya/JbHbIM 3Ha4eHMEM, TOITOMY €€ MOXCHO NMPOCTO MHULIMATM3UPOBATh
B Bblfie/iieMOM MeTofe. Ecnu ¢ nepeMeHHOM BBINONHAIOTCA KaKue-TO MHbIE CTIOKHbIE
[eMCTBUA, ClefyeT MepeaaTh ee MOC/efHee 3HaueHe B KauyecTBe napaMeTpa. CooTBeT-
CTBYIOLIMIA MCXOAHBIN TEKCT MOXKET UMETb CIEAYIOLIMIt BUA:

void printOwing(double previousAmount) {

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

printBanner () ;

// PacyeT 3aIOJDKEHHOCTU

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

}

printDetails (outstanding);



[naBa 6 CocTaBneHue MeETOLOB

W3Bneyenne Metofa npy 3ToM 6yAeT BHIIIALETb CIEAYIOLIMM 00pasoM:

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

}

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

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

result += each.getAmount ();

}

return result;

IMocne koMNUAALMY U TECTUPOBAHUA A JeNal0 MHULMATU3ALMIO IEPEMEHHOI out
standing 6onee MOHATHO:

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

Bbi MO>KeTe cipocuTb “A 4YTO A€NaTh, €CU HaZlo BEPHYTb He OfiHY, a HECKOIBKO Ie-
peMeHHbIX?”

Ectb psan cnoco6oB caenatb 31o. O6bIYHO Nydllle BCero BbOpaTh Anst U3B/IEYeHUs
Apyro Kop. JIM4HO A mpeAnoynTa, YTo6bl METOA BO3BpALla/ TO/bKO OAHO 3HaYEHUe,
TMO3TOMY S IOMbITA/ICA Obl OPraHNM30BaTb BO3BPAT Pa3HbIX 3HAYEHUIT Pa3HBIMU METO/A-
mu. (Ecnm A3bIK, ¢ KOTOpPbIM Bbl paboTaeTe, JONMYCKaeT BO3BPAT 3HAaYEHUIt Yyepe3 napa-
MeTpbl, 3TUM MOXHO BOCMONb30BaThcA. Ho s nmpeanounTaro paboTath ¢ OfMHOYHBIMM
BO3BpalljaeMbIMM 3HaYEHUAMM, HACKOJIBKO 3TO BO3MOXKHO.)

YacTo BpeMeHHBIX MIepeMeHHbIX OKa3bIBa€TCs HACTONBKO MHOTO, YTO U3B/IEKATh Me-
TOABI CTAHOBMUTCA O4eHb TPyAHO. Toraa st HAYMHAIO C TOrO, YTO MBITAKCh COKPAaTUTh
KO/IMYECTBO BPEMEHHDIX NepeMEeHHBIX C MOMOILLbIO peakTOpUHra “3aMeHa BpeMeHHOM
nepeMeHHoM 3anpocoM” (c. 141). Ecnu on He nomoraert, A npo6yio pedakroputr “3a-
MeHa MeTofa 06bekToM MeTofoB” (c. 155), KOTOpOMY 6€3pa3TMyYHO KONMUYEeCTBO Bpe-
MEHHbIX epEMEHHBIX U TO, YTO Bbl C HUMM JIe/IaeTe.



BcrpanBanue metopa (INLINE METHOD)

BcrpanBanne meroga (Inline Method)

Teno MeToza cTONDb >ke MOHATHO, KaK M €r0 Ha3BaHMe.
Tomecmume meno memoda 6 K00, KOMoPbiii €20 Bvi3bi6aem, U YOanume memoo.

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

}
boolean moreThanFiveLateDeliveries() {
return numberOfLateDeliveries > 5;

vV
int getRating() {

return ( numberOfLateDeliveries > 5) 2 2 : 1;

}

MoruBauusa

JlaHHas KHMTa YYUT MCTIONb30OBATh KOPOTKME METOAbI C HA3BAHMAMM, OTPAXKAIOLIMU-
MM MX NpefiHa3HaYeHMe, YTO AaeT 6o/ee MOHATHBIN U mpocToit koA. Ho nHoraa Bcrpe-
YAIOTCA METOJbI, T€/Ia KOTOPBIX TAK XK€ OYeBU/IHBI, KaK ¥ Ha3BaHUsA, — NMO0 U3HAYa/Ib-
HO, 1n60 nocne pedakropunra. B aToM cnyyae MokHO M36aBUThCA OT MeTozia. KocBeH-
HOCTb MOXeT ObITb M10/1€3HON, HO M3/IMIIHAA KOCBEHHOCTDb MELIAeT.

Eute ogHa cuTyauus, B KOTOPO MOXKHO TPUMEHUTD YKa3aHHbIA pedakTOpUHI, —
Ha/ZiMume TPYIINbI METOOB, MPEACTABAIOLIENCA N/I0X0 pa3fieNleHHOM. VX Bce MOXHO
BCTPOMTb B OAUH GONbLION METOJ, a 3aTeM BBINONHUTD U3B/IE4EHUE METOIOB APYTUM
cnoco6oM. KeHT Bek monaraet mosesHbiM BbINMONHEHME YKa3aHHON OmepaLyy nepes
npuMeHenmneM pedpakropunra “3ameHa MeToia 06'bekTOM MeTOROB” (C. 155). Bbl BcTpa-
MBaeTe pa3/MyHble BbI3OBbI, BbITIONIHAEMbIE METOIOM, NIOBeJieHMEe KOTOPOTO Bbl XOTUTE
nony4uTh B 06’beKTe MeTofa. Ho npoile nepeMecTuTh OAMH METOJ, YeM MepemeliaTh
METOJ] BMECTE C BbI3bIBAEMbIMU UM METOJAMM.

51 06b14HO McTIONb3YI0 pedakTOpuHr “BcTpaMBanme MeToaa”, KOrla HAX0XY B KoJie
C/IMILIKOM MHOT'O KOCBEHHOCTH, M BBIACHAI0, YTO KaX/blif METOJ MPOCTO BbINONHAET
AenernpoBaHme JPYroMy METOAY, U BO BCEM 3TOM JIe/IETMPOBAHMM OYEHD JIETKO 3abmy-
anTbcsa. KOcBEHHOCTD OMpaBAaHHA JjaleKo He BCErAa M JA/eKO He B M06bIX Konuyec-
TBaxX. BcTpauBanme nossonser cobparhb nonesHoe u yopaTb HEHY)XXHOE.



I'naBa 6 CocraBneHue MeTONOB

TexHuka

B Y6eaurechb, YTO METOJ| He ABNAETCSA MOMUMOPPHBIM.

=> W3bezaiime ecmpausanus, ecnu memoo nepexpvim 8 NOOKNACCAX — OHU He
CMOZym nepexpuims 0Mcymcmasyouuti memoo.

Haitgure Bce BbI30BBI MeTOfA.

3aMeHMTe KaXK/blil BbI30B TEIOM METOAA.

u
=
B BhinonHMTE KOMIM/IALMIO M TECTUPOBAHME.
u

Ynanure o6bsBIeHNE METOA.

[IpuBenenHoe onucanme pedakTOpMHra Co3faer BreyaTieHne NPOCTOTHI, HO B 06-
LLieM CTTyyae 3TO He Tak. S Mor 6b1 MOCBATUTH MHOTME CTPaHuLbl 06paboTke pekypcun,
MHO>KECTBEHHBIM TOYKaM BO3BPaTa, BCTPAMBAHUIO B pyrie OO'bEKTI IPU OTCY TCTBUM

dyHkunit foctyna u T.I. 5 He Aena 3TOro NOTOMY, YTO PU HATUYMM TAKUX C/IOKHOC-
Telt JaHHbI/ peaKTOPUHT yyLile He IPUMEHSTD.

BcrpauBanue BpemenHoi nepemerHoit (Inline Temp)

Umeerca Bp€éME€HHaA NnepeMeHHad, KOTOpOI;i OIMH pa3 MpUCBAUBAETCA 3HAYEHUE INPOC-
TOro BbIpaXXE€HMUA, U 3Ta NEPEMEHHAA MELIAET IMPOBEAECHUIO APYTUX peq)aKTOpMHI‘OB.
3amenume 8ce ccolnku Ha NepeMeHHy10 8blpANEHUEM.

double basePrice = anOrder.basePrice();

returrn (basePrice > 1000)

return (anOrder.basePrice() > 1000)

MotuBauusa

Yauie Bcero BCTpauBaHMe NEPEMEHHOI NPOM3BOAUTCA B Xofie pedpakTopunra “3a-
MeHa BpPEMEHHOJ IepeMeHHOI 3anpocoM” (c. 141), MO3TOMyY HacTOsIIasgs MOTUMBALIMSA
MMeeTCA B €ro OnucaHuu. BcTpauBaHye BpeMeHHOI NepEMEHHO BBINONHAETCA OT-
JIeNIbHO TONbKO TOI/Ia, KOTAa 0OHApY)XMBaeTCs BpeMeHHas NlepeMeHHast, KOTOpOi Npu-
CBaMBaeTCA 3HauyeHMe, BO3BpalljaeMoe BbI30OBOM MeToAa. YacTo aTa mepeMeHHas He
HECeT HMKAKUX HeNPUATHOCTEN, M MOXKHO OCTaBMTb ee B nokoe. Ho ecnm oHa Mewaer
ApyTUM pedakTopuHraM, HampuMep pedaktopunry “Vissneyenne merona” (c. 132), ee
Jy4lile BCTPOUTb.



3aMeHa BpeMeHHOI1 nepeMeHHoit 3anpocoM (REPLACE TEMP WITH QUERY)

Texuuka

Y6enmntecn, YTO B MpaBON 4acTH NMPUCBAMBAHUA HET HUKAKUX No6OYHbIX [eil-
CTBUA.

O6DbsBMTe BpEMEHHYIO NTEPEMEHHYIO C K/TIOYEBbIM cN0BOM final, ecnm 3rto ewte
He C/IeNIaHO, M CKOMITU/IMPYATE KOJ.

=> Tax evt y6edumeco, 4mo 3HaueHue 3MOLi nepemeHHOL npuceausaemcs eti pos-
HO 00UH pa3.

HaitauTte Bce cChUIKM Ha BPEMEHHYIO MEPEMEHHYI0 M 3aMEHMTE MX MPABOM yac-
TbIO IPUCBANBAHUS.

BbinonxsitTe KOMNUAALMIO ¥ TECTUPOBAHME MOC/IE KaXKJ0r0 BHECEHUA USMEHEHUM.
Ynanute oObsABNEHME U NPUCBAUBAHME NAHHOI MEPEMEHHOI.

Beinonuure KOMIIUIAUUIO U TECTUPOBAHUE.

3aMeHa BpeMeHHOI MepEMEHHOM 3aPOCOM
(Replace Temp with Query)

BpeMeHHas nepeMeHHas MCMONb3yeTCs V1A XpPaHEHUS pe3y/bTaTa BbIpaXKeHUA.
Ipeobpa3syiime evipaxeHue 8 Memood. 3ameHume 6ce CCHIIKU HA BPEMEHHYI0 NepeMeH-

HY10

HOBbIM MEMO0OM, KOMOPbILL NOC/Ie IM020 MOKem Obimb UCNONL30BAH U 8 OpY2UX

Memooax.

double basePrice = quantity * _itemPrice;

if (basePrice > 1000)

else

if |

else

return basePrice * 0.95;

return basePrice * 0.98;

L
\ W

<

basePrice() > 1000)
return basePrice() * 0.95;

return basePrice() * 0.98;

double basePrice() {

}

return quantity * itemPrice;



IF'nasa 6 CocTaBneHue METOJOB

MoTuBauus

[Ipo6nema B TOM, 4TO 3TH NepeMeHHbIe ABMAIOTCA BPEMEHHBIMM M JIOKa/lbHbIMU. By-
Aly4u BUJHBI IMIUb B KOHTEKCTE METO/A, B KOTOPOM MCIONB3YIOTCA, OHM BERYT K yBeNu-
YEHUIO Pa3MEpPOB METOAOB, [IOTOMY YTO TONMbKO TaK MOXHO MX JocT4Yb. [Toc/e 3amenbt
BPEMEHHOI1 TIepeMEeHHOI MeTOJOM 3alpoca IOMYYMUTDb COfePXKalllylocs B Heit uH(popMa-
LIMI0 MOXeT /060i1 METOR K/Tacca. ITO IOMOTaeT MOMy4YeHU 0 Ka4eCTBEHHOTrO KOJja Kacca.

JlaHHbBI peaKTOPUHT YacTO ABNAETCA HEOOXOAMMBIM LIAroM nepej NpoBeleHneM
pedakrtopunra “VisBneyenne meroga” (c. 132). JlokanpHble nepeMeHHbIe 3aTPYAHAIOT
U3B/IeYeHue, TIOITOMY 3aMEHMTE KaK MO>KHO 6O/IblIe EPEMEHHBIX BbI30BAMM METOJIOB.

[IpocTbiMM cyyasiMu AaHHOTO pedaKTOPMHTa ABMAIOTCA Cy4au, KOTAA MPUCBaU-
BaHMe BPEMEHHBIM NePEMEHHbBIM OCYLIECTB/IAETCA OQHOKPATHO, U C/TyYaM, KOT/ia Bbi-
paXkeHMe, yYacTByIoLLee B IPUCBAMBAHNM, HE MMeET NOGOYHbIX AeicTBuiA. [Ipoune cu-
TYaLMy CIOXHEe, HO, TeM He MeHee, paspelnMbl. O6/1ErYnTh MOOXKEHNE MOXET Npef-
BapuTeNbHOE BbINONHeHNe pedpakTopuHros “Pacuyennienne BpeMeHHON MepeMEHHON”
(c. 149) u “Pasuenenme 3anpoca u mopudukaropa” (c. 296). Ecniu BpemenHasa nepe-
MeHHasi UCTIO/Nb3yeTCsl U1l HAKOIUIEHUs pe3ynbTaTta (Hanmpumep, Npy CyMMUPOBaHUMU B
LIMKIIE), HeOOXOAMMO CKOMMPOBATD 3TY TIOTMKY B METOJIE 3arpoca.

Texuuka

JleitcTBUA B MPOCTOM C/IyyYae.

B Haiigute BpeMeHHYI MepeMEHHYI0, MpPUCBaMBaHME KOTOPON BBINOMHAETCA
OfIMH pas3.
=> Ecnu 3nauenue 8pemenHOll nepemeHHOl NPUCBAUBAEMCA HECKONbKO Pa3, no-
npo6yiime 8ocnonv3osamocs pedpaxmopunzom “Pacujennenue epemenHoti ne-
pemennoti” (c. 149).

B OO6DbABMTE BpeMEHHYIO MTEPEMEHHYIO C KI0YeBbIM c10BOM final.
B CKkoMNUIUPYNITE KOA,.

=> Taxk 6v1 y6edumecn, 4¥mo 3Ha4eHue IMOLi nepeMeHHOU npuceausaemcs ei pos-
HO 00UH pa3.

B BoigenuTe NpaByko YacTb NIPUCBaMBaHUA B METO,

=> Cuauana cdenatime memoo 3axpuimoim (private). [lozonee ons Hezo moxem
6vimb HatideHo 0ONONHUMENbHOE NPUMEHEHUE; M020a €20 3ausUmMy MOXHO by -
dem ocnabumo.

=> Boidenennviii memod donxen 6vimp c60600eH om no6ouHbLX Oeticmeutl, Ha-
npumep oH He 00xeH MOOuPuyuposamo Kaxue-nubo o6vexmot. Ecnu amo ne
max, ocnonv3ytimeco pepakmopureom “Pasdenenue 3anpoca u moouduxa-
mopa” (c. 296).



3ameHa BpeMeHHOU nepeMeHHoit 3anpocom (REPLACE TEMP WITH QUERY)

® BbinonHute KOMIUIALMUIO U TECTUPOBAHUE.

® Bocnonb3yitTech 411 BpeMeHHOI nepeMeHHOIt pedakTopurroM “BcrpamBanue
BpeMeHHOI1 nepeMeHHoit” (c. 140).

BpeMeHHble MepeMeHHbIe YaCTO UCMIONb3YIOTCA A1 HAKOIUIEHUA B uuKnax. Linkn
MOXXeT ObITb TOTHOCTBIO BBbIIE/IEH B METOJ, YTO MO3BOMUT yOpaTb HECKONMBKO CTPOK
OTB/IEKAOLLEero BHMMaHue koAa. VIHora B LiuK/ie CYMMUPYIOTCA HECKONbKO BETMYMH.
B TakoM cnyyae moBTOpMTE LMK /1A KaXKAOM BPeMEHHOM NepeMEeHHOM MO OTAE/NbHOC-
TH, YTOObI MMETb BO3MOXXHOCTb 3aMeHUTDb ee 3anpocoM. LImkn gomkeH O6bITb OYeHb
NPOCTHIM, TaK YTO AyOIMpPOBaHME KOAA He MPENCTaB/IAeT HUKAKOI OMaCHOCTH.

Bomnpocbl cHUXeHUS MTPOM3BOAUTENBHOCTM OCTaBUM JI0 TyYIIMX BpeMeH. B neBaTu
Clyyasix M3 IeCATM OHYM He CyulecTBeHHbl. Ecu ke MpoM3BOAMTENBHOCTb BaXkKHA, TO
OHa MOXXeT ObITb MOBbILLIEHA Ha 3Tane onTuMusauuu. Koraa Koy MMeeT ACHYIO CTPyK-
TYpY, lerde Haitu 60/ee MOLHbIE ONITUMU3UPYIOLME pelLlleHus, KoTopble 6e3 pedak-
TOpMHIa MOI/IM 6Bl OCTaTbCsA He3aMeveHHbIMU. Ecru ienia 6ynyT coBceM Mmoxu, Bcerna
MO>XHO /IETKO BEPHYTbCAA KO BPEMEHHBIM MEPEMEHHBIM.

ITpumep
Hauny c npocToro Metopa:

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

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

return basePrice * discountFactor;

51 HamepeH nooyepenHO 3aMeHUTb 06e BpeMeHHbIe IIEpEMEHHbIE.

XoTsA B JaHHOM C/ly4yae BCe U TaK MOHATHO, A MOTY NIPOBEPUTD, AENCTBUTENBHO K
3HayeHMs1 BpPEMEHHBIM IIepeMEHHBIM NIPUCBAaMBAKOTCA TONIbKO OfiH Pas3, 06BABUB UX C
K/TI04eBbIM c/1oBOM final:

double getPrice() {

final 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 KOMITM/IALUU KOMITU/IATOP C006ULMT MH€ O BO3MOXXHbIX npoénemax. 310 nep-
BO€ IeCTBME, MOTOMY 4YTO MpU BO3HMKHOBEHUU l'lpO6)'I€M Ha 3TOM 3TaIle OT NNpOBEAE-
HUA NAHHOro pe(})aKTopuHra CNneayeT BO3A€p>KAaTbCA. BpeMeHHbIC NEpEMEHHDbIE 3aMeE-
HAKTCA TOOYE€EPEAHO. CHayana s u3BJ/ieKal MpaByl 4aCTb NpUCBaUBaAHUA:

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;

}

51 BBIMOMHAI KOMMWIALMIO M TECTUPOBAHME, a 3aTeM NPOBOXY pePaKkTOPMHT
“

“BcTpanBanue BpeMeHHOI nepeMeHHOi” (c. 140). CHayana s 3aMeHSI0 NepBYIO CChIIKY
Ha BPeMEHHYIO0 [IepEMEHHYIO:

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

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

return basePrice * discountFactor;

[Tocne aTOro A BHIMOMHAI KOMIOMIALMIO M TECTUPOBAHME, A 3aTEM — C/IEAYIOLLYIO
3aMeHY. [Tockonbky oHa 6yzmeT nocnepgHei, ynansercs u oObsAB/IeHUE BpeMEHHOI Mepe-
MEHHOM:

double getPrice() {
final double discountFactor;

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

return basePrice() * discountFactor;

Teneps s To4HO Tak e Mory ussneyb discountFactor:



Beepenue noAacHsAwUel nepeMeHHOM (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;

O6parute BHMMaHKe, YTO U3BNeYb discountFactor 6e3 npegBapuUTeNbHONM 3a-
MeHbl basePrice 3ampocoM 6b110 6bI AOCTATOYHO TPYAHO.
B urore s monyuvar cnepymoumit Bug Metona getPrice:

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

}

BBepeHMe noAcHAIOLIEN TepeMeHHOMN
(Introduce Explaining Variable)

VMeeTca cnoxxHOe BbIpaXKeHMe.
Pesynomam evipasenust unu e2o 4acmu noMeuyaemcs 80 BPEMEHHYI0 NePEMEHHYIO,
UMA KOMOPOUL NosICHAem e20 HA3HAYeHUe.

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

A4

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) {
// HekoToptle NencTBuUsA
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MotuBauusa

BbipaskeHus: MOTyT ObITb O4YeHb CTIOXHBIMU ANA YTeHMs. B Takmx cnyvasx mmeert
CMBIC/I C TOMOLBIO BPEMEHHDIX MePEMEHHDIX PEBPATUTb BbIPaXKEHNE B HEYTO, JTyYLle
nopjaroLieecsi IOHMMAHUIO U YIPABIEHUIO.

Oco6y10 LIeHHOCTb paccMaTpuBaeMblit pepakTOPMHT MMEET A/IA YCIOBHOI IOTUKMY,
KOT/ia U1 KX/IOTO MYHKTA YC/IOBUA MOXKHO OOBACHUTD, YTO OH O3HAYAET, TPOCTO MC-
TI0/1b30BaB BPEMEHHYIO IEPEMEHHYIO C XOPOLIO NOAOOpaHHBIM MMeHeM. [Ipyrum npu-
MEpPOM C/Y>XKMT JJIMHHBINA aITOPUTM, LLIATM KOTOPOTO MOXKHO Pa3bACHUTD C IOMOLIbIO
BPEMEHHOI [1IePEMEHHOM.

STO OYeHb PacIpOCTpaHeHHDbI BUA pedaKTOPUHIa, HO JO/KEH TPU3HATHCH, YTO
caM s IPUMEHSAIO ero MMILb uspeaka. [loyTyn Bceraa, €cny 3T0 BO3SMOXHO, A MPEANOUN-
Talo eMy pepaktopuHr “VsBneyenue Meroaa” (c. 132). BpemeHHas nepeMeHHas nones-
Ha TO/IbKO B KOHTEKCTE OAHOTrO MeToAa. MeTOA ke MO>KHO MCIO/Ib30BaTh KaK BCIOAY B
00bexTe, TaK 1 B APyrux obbektax. OHAKO OBIBAIOT CUTYALIMK, KOT/A IOKA/IbHBIE TTe-
peMeHHble 3aTPYAHAIOT IpMeHeHe pedakTopunra “Vssnedenne meropa” (c. 132), n
TOrfAa 51 0Opalach K pepakropuury “Beenenue noscHsoweit nepementoi” (c. 145).

Texnuka

B O6bABMTE BPEMEHHYIO MIEPEMEHHYIO C K/II04YeBbIM cnoBoM final u ycranoBute
ee 3HaueHUeM pe3y/bTaT YaCTU CNI0XKHOTO BbIpaXKEeHUA.

B 3aMeHUTe 3Ty YacTb BbIPaXKEHUA 3HAYEHMEM BPEMEHHOM N1€PEMEHHOM,
=> Ecnu wacmv nosmopsemcs, 6ce no6MopeHUst MOXHO 3ameHAMb no 00HOMY.
B BpinonHuUTe KOMIMIALMIO ¥ TECTUPOBAHME.

® [loBTOpMTE 3TH ENCTBUA A APYTUX YacTel BbIpaXKeHUS.

IIpumep
Hauny ¢ npocroro Bbluncnenus:

double price() {
// price = Gaz3oBas LeHa - CkuAka + IOOCTaBKa
return quantity * _itemPrice -
Math.max (0, _quantity - 500) * _itemPrice * 0.05 +
Math.min( guantity * _itemPrice * 0.1, 100.0);

Kopn Hecno)xHblif, HO ero MOXHO CHeNaTh elle NOHATHee. [Insg Hayana A onpepento
6a30BYI0 LieHy KaK KOTIM4eCTBO, YMHO>KEHHOE Ha LieHY. DTy 4acTb pacyeTa MOXHO Ipe-
BPaTUTb BO BPEMEHHYIO NIEPEMEHHYIO:



BBenenue noscHsiomet nepeMeHHoit (INTRODUCE EXPLAINING VARIABLE)

double price() {
// price = Oa3oBasd UeHa - CkuMOKa + OOCTaBKa
final double basePrice = _quantity * _itemPrice;
return basePrice -
Math.max (0, quantity - 500) * itemPrice * 0.05 +
Math.min(_quantity * _itemPrice * 0.1, 100.0);

KonuyecTBo, yMHOXKEHHOE Ha LieHY, UCNIONb3YeTCA U Jajiee, IO3TOMY M TaM MOXKHO
MCIIO/Ib30BATh BBEEHHYIO BPEMEHHYIO NIEPEMEHHYIO:

double price() {
// price = GaszoBas uUeHa - CkuOka + HOCTaBKa
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 CKMAKY:

double price() {
// price = 0Ga3oBas UeHa - CkuAka + OOCTaBKa
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);

HakoHen, pa36epemca ¢ poctaBkoit. Ilocne 3T0ro MOXXHO ynanuTb KOMMEHTapMit,
MOTOMY Ceiyac B HEM HeT HUYETo TaKOro, O 4YeM He TOBOpUJI Obl CaM KOJ:

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;

Ilpwnue[)cldsnneqeuiuenlnaerona

Sl pnA paHHOrO MpUMepa BCe e He CTa Obl CO3AaBaTh NOACHAILIME IEPEMEHHDbIE,
a npuberHyn 61 k pedakropunry “V3pneyerue meropa” (c. 132). Jlna atoro s cHoBa
HA4YMHAIO C KOAA
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double price() {
// price = Gas30Bas UeHa - CKuIka + JOCTaBKa
return quantity * itemPrice -
Math.max (0, _quantity - 500) * itemPrice * 0.05 +
Math.min(_quantity * itemPrice * 0.1, 100.0);

Ha atot pa3 s usBnexaro MeTop i1 6a30BOJ 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;

}

[Tpomomxas nouaroso, A MONy4ak CleAyoLIee:

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 “Vissnedenne merona” (c. 132), mOCKONbKY B pe3ynb-
TaTe METOMbI CTAHOBATCA AOCTYNMHBIMU ISt TI00O0M APYroit YacTi 06beKTa, HyXKAAw-
ueiica B Hux. CHayana A jenaro ux private, Ho Bcerna Mory ocnabuTb orpaHuyYeHus,
€CnM MeTOfbl NOHaRo6ATCA ApyroMy 06bexTy. ITo MoeMy onbITy 06bI4HO Ans pedpax-
TopuHra “Vspneyenne mMetoma” (c. 132) Tpebyercs He GoMblUe YCUTNIA, YeM IS pe-
dakTopunra “Beenenne nosacHsaroeit nepeMerHoit” (c. 145).

Korpa e s npumensio pedaxtopunr “Beenenne noscusiowei nepementoin”? Tor-
Aa, koraa pedakropuHr “V3pneyenne metona” (c. 132) aeitctBuTenbHO Tpebyet 60/b-
LIero KonuyecTBa Tpyaa. Ecnu s paboTaro ¢ arropuTMOM, MCHIONB3YIOLIMM MHOXECTBO
TIOKa/IbHBIX MEPEMEHHbIX, TpUMeHeHMe pedakTopunra “Vissneyenne meropa” (c. 132)
MOXKET OKa3aTbCs HEMPOCTHIM AeoM. B Takoit cuTyaumm st BbiGupaw pedakTOpuHT



Pacuennenne BpeMeHHOI nepeMeHHOM (SPLIT TEMPORARY VARIABLE)

“BBefieHMe MOACHAIIOLLEN NepeMEeHHOI’, KOTOPbIi MO3BO/NAET MHE /y4lle NMOHATb pa-
6oty anroputMma. Korma noruka craHoBuTCA 60/ee JOCTYMHOM A1 MOEro NMOHMMa-
HUs, I MOTY IPMMeHUTD pedpakTOpUHT “3aMeHa BpeMeHHOII MepeMeHHOl 3anpocom”
(c. 141). BpemeHHasA nmepeMeHHas TaK)e OKa3bIBaeTCS MO/IE3HOM, €C/IM B KOHEYHOM
urtore s npuberaio k pedakTopuHry “3aMmeHa MeToaa o6bekTOoM MeTofoB” (C. 155).

Pacmennenue BpeMeHHOM NepeMEHHOM
(Split Temporary Variable)

VimMeeTca BpeMeHHas nepeMeHHas, KOTOPO! MHOTOKPaTHO NMpPUCBANUBAETCA 3Haye-
HMe, HO NepeMeHHas He AB/AETCA HU NIEPEMEHHOM LIMK/Ia, HM TIEPEMEHHOM [I/1A HAKOM-
JIeHUs pe3y/bTara.

Jns kaxodoz0 npucéausanus co30aemcs 0moenvHas BpeMeHHAT NEPEMEHHAA.

double temp = 2 * (_height + width);

System.out.println(temp);
temp = height * width;

System.out.println(temp);

final double perimeter = 2 * (_height + width);
System.out.println(perimeter);

final double area = _height * width;
System.out.println(area);

MoTusauusa

BpeMeHHble nepeMeHHbIe CO3AAIOTCA C pa3/IM4yHbIMMU LienaMu. VIHoraa aTu uenu ecrec-
TBEHHbIM 00pa3oM NPUBOAAT K TOMY, YTO 3HaYeHMe BPEMEHHON MepeMEeHHON MpucBa-
MBaeTCcs HeCKONMbko pas. [lepeMeHHble UMKIa [6] M3MEHSAIOTCA MpU KAXKOM ero urtepa-
uuu (Hanpumep, i B for (int i=0; i<10; i++). BpeMeHHble nepemeHHble 1A Ha-
KOIIEHNA aKKyMY/IMPYIOT HEKOTOpOe 3HaueHue, Noy4aeMoe 1py BbINIOTHEHUM MeTOfa.

pyrue BpeMeHHble NepeMeHHbIe YaCTO UCMONb3YIOTCA /1A XpaHEHUA pe3ynbTara
6onbuoro gparMeHTa Koaa, YTOObl 06/1ETYUTD CChIIKM Ha Hero B 6yayueM. [lepeMeH-
HBIM TAaKOTrO pojia 3HayeHMe NO/KHO MPUCBAaNBaTbCA TONbKO OAUH pa3. Ecnu 3HayeHue
NpUCBAaNBAETCA UM MHOTOKPATHO, TO 3TO CBUJETE/IbCTBYET O BHINIOTHEHUMU TEPEMEH-
HBIMM HECKOJIBKMX 3aJja4 B OJHOM MeTofie. Bce nmepeMeHHble, BbIONHAIOLIME HECKOIb-
KO QYHKLIMMA, JOMKHBI ObITb 3aMEHEHbI OTE/IbHBIMU NIEPEMEHHBIMU — 1O OJHOM /15
KaXXa0# 13 3TuXx QyHKumit. Micnonb3oBaHue OIHON U TOIt >ke MepeMeHHOI AN pelle-
HUA PasHbIX 3a/ja4 3aTPyAHAET YTEHME KOfia.
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Texuunxka

B JI3MeHMTE MM BPeMEHHON MepeMEHHOI B OObABIEHMM U NEPBOM NPUCBanBa-
HUM 3HaYEHU.

=> Ecnu nocnedyioujue npucéausanus umerom éud 1=1i+BepaxeHue, momo —
8pemeHHAst nepemeHHAs 0N HAKONJIEHUS OAHHBIX, U ee Pacuensiimy He HA0o.
Onepamopot 0na pabomvt ¢ HAKONUMENLHLIMU BPEMEHHDIMU NEPEMEHHBIMU
06bI4HO 8KIIOUAIOM CIONEHUE, KOHKAMEHAUUIO CMPOK, 661600 68 NOMOK UNU
dobasnenue 8 KOMIEKYUI.

8 OO6bABMUTE HOBYIO BpEMEHHYIO [IEPEMEHHYIO C K/II04eBbIM C7I0BOM final.

8 JI3MeHuUTE BCe CChIIKM Ha BpeMEHHYIO MIepEeMEHHYIO0 BIUIOTb 10 BTOPOTo NpUCBa-
VBaHUA.

8 OO6bABMUTe BpEMEHHYIO NTepeMEHHYIO B MeCTe BTOPOrO NpMUCBaMBaHUA.

BoimonHure KOMIUTALMNIO U TECTUPDOBAHUE.

B [loBTOpANiTE 3TN LIarM NMEPEUMEHOBAHUA U U3SMEHEHUA CCHIIOK [0 OYEPEHOTO
NpUCBAaUBAHMA.

IIpumep

B atom NpUMepe BbIYUCTAECTCA PACCTOAHUE, HA KOTOPOE NMEPEMELIAECTCA 06bekT. B
CTapTOBOﬂ NMO3NLMU HA HETro BosneﬁcrayeT HEKOTOpas NnepBOHa4Ya/ibHasA CUIIA. [Tocne
HeKOTOpOﬁl 3a[I€EP>XXKU BCTYNAE€T B }IeﬁCTBMe BTOpasA Cuia, npuaamlias nonoJIHUTE/Nb-
HO€ YCKOp€HMUeE. OO6bIYHbIE 3aKOHBI ABUM>XKEHUA MO3BONAKIOT BBIYUCIUTD HpOﬁ}ICHHOC
pacCToAHME, KaK ITOKAa3aHO HMXKeE:

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;



PacuienneHue BpeMeHHO nepeMeHHOI (SPLIT TEMPORARY VARIABLE)

ManeHbkas Heykmoxasa GyHkuua. [[na Hac mpefcTaBasgeT UHTEPEC TO, YTO IMepe-
MEHHO}1 acC ABaXMbl NpucBauBaeTcs 3HadyeHue. OHa BBIMONMHAET JiBe QyHKUMM: CO-
[epXXUT [epBOHAYaNbHOE YCKOPeHMe, BbI3BAHHOE MEpBOWM CUIIONA, M MOC/eayoliee
YCKOpeHe, BbI3BaHHOe 06eMMM cuaMy BMecTe. S Xouy ee paculenuTh.

HayHeM ¢ M3MeHEHNsI UMEHMU TTePEMEHHOI 1 0OBABNIEHNA HOBOV NMEPEMEHHOM KaK
final. [Tocne aToro 6ynyT U3MeHEHBI BCE CCHIIKM HA BPEMEHHYIO NIEPEMEHHYIO, HA4M-
Hasl C 3TOI TOYKM U [0 ovepenHoro npucsansauus. [Ipu cnepyrouem npucsauBaHum s
0OBABIIO MPEXHIOK NepEMEHHYIO:

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 MM IS PeACTaB/IeHNUsA MEPBOrO MPMMEHEHM BPEMEHHOIA Tlepe-
MeHHOI. S 06bsABNAI NepeMeHHYIo Kak final, 4To6bl rapaHTMPOBATh OIHOKPATHOCTD
npucsauBauus. [locne aToro MoXxHo 06bABUTH NEPBOHAYA/IbHYIO [IEPEMEHHYIO B MeC-
Te Broporo npucanBanus. [locne aTux eitCTBUIT MOXXHO BBINIOTHUTD KOMIIU/IALMIO U
TECTUpPOBaHMe, — BCe JO/DKHO KOPPEKTHO paboTaTh.

[Tocnepyrowye feiicTBUA HAYMHAIOTCA CO BTOPOTrO MPUCBAUBAHMS BPEMEHHON Me-
peMeHHOI. OHM OKOHYATENbHO YAANAIOT IepBOHAYANIbHOE UM NIEPEMEHHOM, 3aMeHAs
€ro HOBOJI BpeMeHHOI! IIepeMEeHHOM [I/IA BTOPON 3a/layuy.

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 *
sacondaryAcc * secondaryTime * secondaryTime;

}

return result;

51 yBepeH, 4TO BBl CMOXKETe MPEIOKUTb A/Is 3TOr0 NpUMepa M Apyrue MeTofbl pe-
¢dakTopuHra. 3aiiMUTECh 3TUM Ha IOCYTre — 3TO HEMN/I0Xasd TPEHMPOBKa.

YnaneHue npucBauBaHMUII MapaMeTpaM
(Remove Assignments to Parameters)

Kop BbInonHseT npucBauBaHue napaMeTpy.
Bocnonvsyiimecv emecmo 3mozo epemenHol nepemenHo.

int discount (int inputVal, int quantity, int yearToDate) {
if (inputval > 50) inputVal -= 2;

]

int discount (int inputVal, int quantity, int yearToDate) {
int result = inputVval;
if (inputval > 50) result -= 2;

MotuBauusa

HauneM c onpepeneHus TepMuHa “pucBaMBaHue napameTpy’. ITO O3HAYaET, YTO
ec/IM B KauyecTBe 3HaYeHWUs MapaMeTpa nepefaeTcs o6bekT ¢ uMeHeM foo, To mocne
npucBaMBaHusA napaMeTpy fOO M3MEHUTCA M CTAHET CCHIIATbCA Ha JpYyroit 06bexT.
Hukakux nmpo6eM npu BbINOTHEHUY ONepaLyuit HaJ nepefaHHbIM 06beKTOM HeT — A
[eNalo 3TO MOCTOAHHO. Sl BO3pa’kalo TONbKO NpOTUB U3MeHeHusa £00, KoTopoe JienaeT
€ro CChUIKOM Ha COBEpILEHHO MHOM O6BEKT:

void aMethod(Object foo) {
foo.modifyInSomeWay(); // OK
foo = anotherObject; // BO3MOXHbBI HENPUATHOCTHU

[IpobnemMa — B OTCYTCTBUM ACHOCTM M CMELIEHUM NEPEady MO 3HAYEHMIO U Me-
penaum no ccoinke. B Java ucnonb3yercsa nepesada MCKMIOYUTENIBHO MO 3HAYEHUIO, U
HaHHOe OMMCaHMe OCHOBAHO MMEHHO Ha 3TOM crniocobe.

[1pu nepepaye no sHaYyeHUIO M3MEHEHME NapaMeTpa He OTPAXKaeTCsA B BbI3BaBIUEM
Kofie. TO MOXET CMYTUTD TeX, KTO NPUBBIK K Nepefiaye Mo CChIIKe.



Ynanenue npucBanpanuit napamerpamM (REMOVE ASSIGNMENTS TO PARAMETERS)

3aMewiaTenbCTBO MOXET BbI3BaTbh U Teno MeToia. Kox 6ymeT 3HauMTeNbHO MOHAT-
Hee, eC/IM MapaMeTp MCMONb3YeTCsl TONMbKO JUIA MpeACcTaBIeHUs TOrO, YTO MepefaHo,
MOCKO/BKY 3TO MOC/IEA0BATE/IBHOE €T UCMONb3OBaHMHe.

He npucpauBaiite 3Ha4eHMit mapaMeTpam, a yBUzieB KOJI, KOTOPBIN 3TO fie/laeT, pU-
MeHuTe pedakTOpUHT “YaaneHne NpucBauBaHU MapaMeTpam’.

JlaHHOe NpaBM/IO He ABNSAETCs 00A3aTeNbHBIM 1A APYTUX A3BIKOB, B KOTOPBIX NPU-
MEHSI0TCs1 BBIXOZJHbIE MTapaMeTPbl, HO Aa)Ke B TAKMX A3bIKAX A MPEANOYNTAI0 KaK MOX-
HO peXke N0/Ib30BATbCS MOCTIEAHUMMU.

Texuuka

B CospaifTe A MapaMeTpa BPEMEHHYIO [IEPEMEHHYIO.

B 3aMeHuTe Bce oOpallieH!s K MapaMeTpy, OCyLIecTB/sdeMble NOC/Ie NpUCBauBa-
HUA, 06pallleHNAMU KO BpeMeHHO NepeMeHHOM.

B JI3MeHMTe NpUCBauBaHMeE TAK, YTOOBI OHO BBIMO/HANOCH JUIA BpEMEHHOM Iepe-
MEHHOM.

B BrinonHure KOMINUIALUIO U TECTUPOBAHUE.

=> Ecnu ocywiecmensemcs nepeda4a no ccvinike, nposepvme, He UCNONb3yemcs nu
napamemp 6 8v13vi6arouiem memode cHosa. [Tocmompume maxkoe, CKONbKO ne-
pedaemcs no ccolike nApamempos, KOMOPbIM NPUCBAUBAIOMCS 8 OaNbHelueM
ucnonvsyemvle 3Hauenus. [lonpobytime do6umocs, ¥mobv: Memoo 8036pawan
eduncmeenroe 3naverue. Ecnu neobxooumo éo3epamume Heckonvko 3Have-
HUll, nonvimatimecy npeo6pazoeamp zpynny OAHHbIX 8 00beKM UNU C030amb
omoenvHole MEMOObL.

IIpumep

Hauny co cnepyrouieit npocToit nporpamMmbi:

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 mapaMeTpa BpEMEHHOI NepEMEHHOM TPUBOAUT K CTIEAYIOILEMY KOMLY:

int discount (int inputVal, int quantity, int yearToDate) ({
int result = inputVal;
if (inputVval > 50) result -= 2;
if (quantity > 100) result -= 1;
if (yearToDate > 10000) result -= 4;
return result;
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Y6eauThbcsi B BHINOTHEHUM JAHHOrO COTMIalliEeHMsI MOXXHO C MOMOILbIO K/TIOYEBOTO
cnoa 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 rOBOPA, A PeAKO MONb3YIOCh K/MKYEBBIM C10BOM final, Mockonbky
OHO MaJo AaeT /1A YNy4lUeHUs NOHATHOCTY KOPOTKMX MeTofioB. Sl mpuberaio k HeMy
B [VIMHHbIX METOAAX, YTOObI OOHAPYKUTb, HE U3MEHAETCA /U Iie-HUOYAb MHTEpeCyo-
LM MEHA MapaMeTp.

ITepepaya mo 3HaYeHu10 B Java

I'Iepe,uaqa O 3HAYEHUIO, NPpUMEHAEMAA B Iava, 4YacTO NpUBOAUT K NyTaHULE. Iava
CTpOro npuaep>xXxmuBaeTcs nepefain 1no 3Ha4eHuo, NO3TOMy rporpaMma

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);

BbIBOOUT TaKue€ pe3ynbTaTbl:

arg B triple: 15
x nocse triple: 5

Hepas6epuxa HauMHaeTCA NpU UCMIONb30BaHMM 06bEKTOB. JIOMycTUM, Mbl CO31aeM
1 U3MEHsEM JaTy:

class Param ({
public static void main(String[] args) {
Date dl = new Date ("1 Apr 98");
nextDateUpdate (dl) ;



3ameHa MeToga 06bekTOM MeToAoB (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);

JTa nporpamMma BbIBOAMT C/IEAYIOILME PE3Y/IbTAThI:

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 O6'beKT NMepefaeTcs N0 3HaYeHUI0. ITO NMO3BONAET MO-
auduuMpoBaTbh 06bEKT, HO MpUCBaUBaHMe TApaMeTpy APYroro o6bekTa He BAUAET Ha
NepBbI.

B Java 1.1 u Bbille MOXXHO MOMETUTD MapaMeTp Kak final, 4TO NMpenATCTBYET BbI-
TMO/IHEHUIO MPUCBAMBAHUA MAPaMETPY, HO COXpPaHAET BO3MOXXHOCTb MonuduKanmu
06beKTa, Ha KOTOpbIif CCbl/TaeTcs MepeMeHHas. Sl Bcersa paccMaTpuBalo MapaMeTpbl
KaK KOHCTAaHTBI, HO PefIKO [TOMeYalo MX TAKOBbIMM B CIIMCKE NTAPAMETPOB.

3aMena MeTo1a 00 bEKTOM METONIOB
(Replace Method with Method Object)

VIMeeTcs iNMHHBIN METOR, TOKa/bHbIE NIepeMeHHbIe B KOTOPOM MCIIONb3YIOTCA TaK,
4TO 3TO He MO3BO/SAET NPUMEHUTDb pedpakTopuHr “V3Bneyenne merona”

[Tpeobpa3sytime memoo 6 omoenvHoili 06veKm max, 4¥mobbvl 10KANbHBIE NepemeHHble
cmanu e2o nonsimu. Ilocne 3mMozo MOKHO PA3NoKumMs Memoo HA HECKONbKO Memodos
mozo e o6vexkma.

class Order...
double price() {
double primaryBasePrice;
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double secondaryBasePrice;
double tertiaryBasePrice;
// LNVHHEE BBUMCIIEHUS;

Order PriceCalculator

primaryBasePrice
secondaryBasePrice
price() Q tertiaryBasePrice

\

\ 1 compute

return new PriceCalculator(this).compute()

MoruBauus

Ha BceM npoTsi)keHUM KHUTK A TOJYEPKMBAIO NpeecTb He6OMbIIMX MeToAoB. Pa3-
AenuB GONMBILON KOJ Ha OTAe/IbHbIe METOMbI, €r0 MOXKHO CHeNaTh 3HaYMTeNbHO 6onee
MOHATHBIM.

JleKOMIO3ULMIO METOAA 3aTPYAHAET Ha/lMuye TOKaNbHbIX NepeMeHHbIX. [Tpu 60nb-
ILIOM MX KOMMYeCTBe eKOMIO3ULMA MOXKET OKa3aTbCA C/IOXKHOM 3ajayeit. Y xots pe-
dakTopuHr “3aMeHa BpeMeHHO NlepeMeHHOM 3anpocoM” (c. 141) MoxeT o6nerynTs ee
pelilieHMe, MHOTAA M erO OKa3blBaeTCsA HEIOCTATOYHO. B 3TOM c/1yyae HY>XHO MOpPBITbCA
B ALMKE C MHCTPYMEHTAMM U TIOUCKAThb B HeM 06vexm memooos (method object) [6].

PaccmaTpuBaeMbiit pedakTopuHT “3aMeHa MeTola 06 EKTOM MeTOOB” NpeBpalla-
€T JIOKa/IbHble NlepeMeHHbIe B 107151 06 beKTa METOIOB. 3aTeM K 3TOMY O6'beKTY NpuMe-
HsieTcs pedakTopuHr “V3Bneyenne meropa” (c. 132), cosparolinit HOBble METOMIbI, Ha
KOTOpbIe pa3fieNiAeTCsA UCXOAHBIN METO,

TexHunka

BeccoBecTHO 3aMMCTBOBaHa M3 KHUTH [6].
B CosfaiiTe HOBbIM K/1acC M HA30BUTE €T0 TAK Xe, Kak MeTo[,.

B8 CospaitTe B HOBOM Kiacce none ¢ MopudukatopoM final misa o6bekra, KOTOpbIi
COZIEp>XKMUT MCXOAHBIN MeTOf (MCXOAHbIA 06BEKT) U NONA ANA BCEX BPEMEHHbIX
nepeMeHHbIX ¥ TApaMeTpOB METOAA.



3ameHa MeToa o6bekToM MeToaoB (REPLACE METHOD WITH METHOD OBJECT)

8 CospaifTe Ans HOBOrO K/1acca KOHCTPYKTOP, TPUHUMAIOLVI UCXOAHBIA 00beKT
" BCE NapaMeTphl.

B Co3faitTe B HOBOM K/1acce METOJ, C MMeHeM compute (BHIYMCINUTD).

B CxonupyitTe B compute Teno UCXOAHOro Metoaa. [Ins BbI3OBOB METOAOB MC-
XOJIHOro 06'beKTa UCIIONb3YNTE MO/IE UCXORHOTO OOBEKTA.

B BbInonHuTe KOMIUIALMIO.

B 3aMeHUTe CTapblif METOR APYTMM, KOTOPBIN CO3[jaeT HOBbI OObEKT U BbI3bIBAET
ero MeToj compute.

Tenepb HaumMHaeTcsa camoe MHTepecHoe. [I0CKONbKY BCe /TOKa/lbHbIE MEPEMEHHbIE
CTa/IN MONAMM, MO)KHO 6eCTIpensATCTBEHHO Pa3/IoXKMTh METOJI, IPY 3TOM He HYXJAACh
B nepeziade Kakux-1m6o mapameTpos.

IIpumep

Jlns xopoulero nmpuMepa norpe6opanack Obl Lienas [71aBa, MO3TOMY 5 MPOJEMOH-
CTPUPYIO 3TOT pedaKTOPUHT Ha MeTOJie, I KOTOporo oH He HyxeH. (He crout cnpa-
LUMBATDb O JIOTMKE 3TOrO METOAa — OHa Obl/Ia MpUYMaHa 1o XOAY Aena.)

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 = importantValue2 * 7;
// W Tak manee...
return importantValue3d - 2 * importantValuel;

}

YT06BI MPEBPATUTD ITOT METOA B OOBEKT, 51 CHa4ana 0ObABNAI HOBBIN Kacc. B Hem
cospatoTcs none ¢ moguukaropom final ansa ucxogHOro o6bexTa 1 NONA A KaXi0-
ro napaMeTpa u Kaxkioil BpeMEHHOM NepeMEeHHOM B METOJIE.

class Gamma...
private final Account _account;
private int inputVal;
private int quantity;
private int yearToDate;
private int importantValuel;
private int importantValue2;
private int importantValue3;

OO6bIYHO A UCTIONB3YI0 B MMEHAX MO/l CMMBOJ MOAYEPKUBAHUA B KaueCTBe npe-
buKca, HO ceityac s OCTAB/IAI UX TAKMMU, KaKe OHU €CTb.
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Jlo6aBnA0 KOHCTPYKTOP:

Gamma (Account source, int inputValArg, int quantityArg,
int yearToDateArg) {
_account = source;
inputval inputValArg;
quantity = quantityArg;
yearToDate = yearToDateArg;

Tenepb MO>XXHO MepeMecTUTb UCXOAHBI MeTOA. [Tpu aToM a fomken Moguduumpo-
BaTb BCe BbI30BbI TaK, YTOObI OHM BHIIIOMTHAMMUCH C UCMIONB30BAHMEM NONA _account:

int compute () {

importantValuel = (inputVal * quantity) + _account.delta():;
importantValue2 = (inputVal * yearToDate) + 100;
if ((yearToDate - importantValuel) > 100)

importantValue2 -= 20;

int importantValue3 = importantValue2 * 7;
// W Tak npanee...
return importantValue3 - 2 * importantValuel;

[Tocne aToro crapblit MeTOA M3MEHAETCS TAKMM 06pa3oM, YTOOBI AeIErMpOBaTh pa-
60Ty 06EKTY METO/OB:

int gamma (int inputVal, int quantity, int yearToDate) {
return new Gamma (this, inputVal, quantity, yearToDate).compute();

}

Bor, B cyugHocTH, 1 Becb peakTopuHr. Ero npenmyiiecTBo B TOM, 4TO TeNepb MOX-
HO /1erko npuMeHnTb pepakTopuur “Vi3Bneyenne meropa” (c. 132) k Metogy compute,
He 6eCNOKOACD O nepefaye apryMeHTOB:

int compute () {

importantValuel = (inputVal * quantity) + _account.deltaf();
importantValue2 = (inputVal * yearToDate) + 100;
importantThing () ;

int importantValue3 = importantValue2 * 7;
// W Tak panee...
return importantValue3 - 2 * importantValuel;

}

void importantThing() {
if ((yearToDate - importantValuel) > 100)
importantValue2 -= 20;



3ameHa anroputma (SUBSTITUTE ALGORITHM)

3amena anroputma (Substitute Algorithm)

JKenarenpHo 3aMEHUTD a/IrTOpUTM 60/1e€e MOHATHBIM.
3amenume meno memoda HOBbIM anzopummon.

String foundPerson(String[] people) {
for (int i = 0; i < 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 "";

[}

v

String foundPerson(String[] people) {
List candidates =
Arrays.asList(new Stringl(]
{"Don", "John", "Kent"});
for (int i = 0; i < people.length; i++)
if (candidates.contains (people(i]))
return people[i];
return "";

MortuBauus

O6bIYHO €CTb MHOXECTBO CIIOCOOOB BBIMOMHUTbL ORHY U Ty e paboTy, mpuyem
OfIHM M3 HUX GoJiee MPOCTbIe ¥ MOHATHbIE, YeM ApYrue. ITO KacaeTcs M airOPUTMOB.
Ecnu BBIACHAETCSA, YTO eCTb 60/ee MOHATHBINA COCO6 cienaTh 4T0-11b0, CrenyeT 3a-
MEHUTb UM CTIOXKHBII coco6. PeakTOPUHT O3BONAET Pa3fensaTh CNOXHbIE BEIM Ha
6o7iee NpOCThbie, HO MHOTAA HACTYMAeT MOMEHT, KOT/]da HaJio MPOCTO B3ATb a/ITOPUTM
LIE/TMKOM UM 3aMeHUTb ero 6osee MpOCTbIM. ITO CTydaeTcsi, KOra Bbl 3HAKOMMTECD €
3afjaueit mo6/mMxke M OOHAPY)XMBaeTe, YTO ee MOXKHO PelUTb U 60o/ee MPOCTbIM CIIO-
co60M. VIHOra ¢ 3TUM CTaNKMBaeLIbCsl, KOTa HaXoauLb 6M61M0TeKy, B KOTOPON €CTb
byHkuuu, Ry6nupyoLme Bai Ko,
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WHorpa, korfa TpebyeTcss U3MEHUTDb a/ITOPUTM, YTOObI OH pelllan 3afayy, HEMHOTO
OT/IMYAIOLIYIOCS OT NEPBOHAYa/IbHOM, MMEET CMBICTT Ha4aTh C €ro 3aMeHbl KOJIOM, B KO-
TOpBIit MOTOM GyAeT Npoliie BHECTU HEOOXOAUMbIE UBMEHEHU .

[Tepen TeM Kak MPUCTYNIUTb K 3TOMY AEACTBUIO, yOenUTeCh, YTO AanbHeNIas Je-
KOMIO3MLIMA METOfla HEeBO3MOXKHA. 3aMeHATb OONMbIIOA M C/IOXKHBIA ANTOPUTM —
OYeHb TPYAHasA 3aJaya, KOTOpas CTAHOBUTCA pealbHO BBIMOTHUMOI TOIBKO MOCIE CY-
LLIECTBEHHOTO €0 YNPOLLEHNA.

Texuunka

B [loarotoBbTe CBOIt BapuaHT anroputMa. JJobeitech, 4To6bl OH KOMIUIUPOBAJICA.

® BeinonHuTe CBOM TECThI 1A HOBOTO anroputMa. Ecnu pesynbrarbl paboThl coB-
MajlaloT C TeMU, KOTOpbIe ObIIM A1 CTAPOrO aITOPUTMA, Ha 3TOM MOXXHO OCTa-
HOBUTBCA.

8 Ecnu pesynbTaThl MHblE, UCMIONb3YHTE CTApblil aNTOPUTM /Il CPABHEHMA NpU
TeCTUPOBAHUY U OTNAZKE.

=> BuinonHume xaxcobiti KOHMPONLHBLI NPUMEDP CO CMAPLIM U HOBLIM AN20PUM -
MAamu u cpasHume pesynomamoi. IMo NOMoKem 6am ysudemn, KaKue KOH-
mponvHble npumepsl NPUBOOAM K NPOOIEMAM U K KAKUM UMEHHO.
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Ilepenoc
YHKIMMIOHA/TbHOCTH
MeXAY 00 beKTaMM

OpHuM 13 Hanbonee PpyHAAMEHTANbHBIX PeLIEHWIt, TPUHUMAEMBIX MTPU MPOEKTH-
pOBaHUM O06BEKTOB, AB/AETCA pelleHye O MeCTe pasMelleHUA OTBETCTBEHHOCTH 3a Te
1M MHble AeicTBuA. S paboTaio c 06'beKTaMy CBbILLE HECATH JIET, HO 1 Ceifyac He BCer-
fia MOTy CAenaTh MPaBU/IbHBINA BbIOOP C MepBOro pasa. PaHblue 310 6ecnokonno Mens,
HO Ceif4ac s 3Hal, YTO pepaKTOPUHT MO3BONSET MHE B KOO0 MOMEHT U3MEHUTBD Mep-
BOHaya/lbHOE pelleHMe.

YacTo 311 mpo6neMbl pelIaloTcs ¢ MOMOLLbIO MPOCTIX pedakTopuHroB “TlepeHoc
Metopa” (c. 162) u “Ilepenoc mons” (c. 166), obecneunBamIMX NEPeHOC MOBENEHMUA.
Ecnun tpebyetcst BBIMONHUTh 06a peakTopyHra, TO ayylue HayaTh ¢ peaKTOpUHIa
“ITepenoc mons”

3ayacTylo B K/accaX MMeETCA C/IMLIKOM MHOTO OTBETCTBEHHOCTH. B 3TOM cnyyae s
npuMeHsio pedakropunr “V3pnevenne knacca” (c. 169) ans pasgeneHus 3Toi oTBeET-
CTBEHHOCTM Ha 4YacTu. Ecu y HEKOTOpPOro Knacca OTBETCTBEHHOCTb C/IMLIKOM Maja,
s COEAMHSIO €ro C PYTMM K/IacCOM C MOMOLbio pedakTopunra “BcrpamBaHue knac-
ca” (c. 174). Ecnu ucnonb3yeTcs HEKOTOPBDIit APYroit KMACC, 4aCcTO YAOOHO CKPBITh 3TOT
daxT ¢ nomowbio pepaxtopunra “Cokpbitue genernposauus’ (c. 176). iHoraa cokpbl-
THe K/1acca, K KOTOPOMY BBIMO/IHAETCA JAe/NerMpoBaHue, MPUBOAUT K MePMaHEHTHbIM
u3MeHeHUAM uHTepdeitca, M TOraa clefyeT BOCMONb30BaTbCsA pedakTOpuHroM “Yaa-
nexue nocpeguuka” (c. 179).

JlBa nocnegHux pedakTopuHra, onucbiBaeMble B 3TOi I1aBe, “BBenenne BHelHero
metona” (c. 181) u “Benenne nokanbHoro pacuumpenus’ (c. 183), npeacTaBnsioT co-
60i1 YacTHbIe CTy4Yau, KOTOPHIMM A TIONb3YIOCh TOMbKO TOTAA, KOTAA MHE HEOCTYIEH
MCXOAHBINA KOJ K/1acca, HO i XOUY MepeMeCcTUTb QYHKLMOHAIBHOCTD B 3TOT Knacc. Ecn
TaKMX METOJIOB BCETO /IMLUb iBA-TPH, s IPUMEHAI0 peakTOpuHT “BBefieHNe BHELIHErO
Metopa” (c. 181); ecnu e MeTof0B 60bllE, TO 5 MONB3YIOCh pedpakTopuHrom “Beene-
HMe JIOKaNIbHOTO pacwmperusa” (c. 183).
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Ilepenoc merona (Move Method)

Merop ucnonbayer (11m 6yaeT UCMoONb30BaTh) PYHKIIMOHATBHOCTb MHOTO K/Tacca
(unu ucnonb3ayeTcs €10), OTIMYHOrO OT TOTO, B KOTOPOM OH ONpe/ieNeH.

Co30atime H08bLTi MEMOO C AHATIOZUMHBIM MEIOM 8 MOM KAACCe, KOMOPblil Hauie 6cezo
UM uUcnonv3yemcs. 3amenume mesno npeiHez0 Memooa Npocmoim 0enezupoBanuem unu
NOMHOCMbIO yoanume ezo.

Class 1 Class 1
aMethod()
=
—,
Class 2 Class 2
aMethod()

MoruBauus

[TepeHoc MeTofoB — x71€6 U Macno pedakTopuHra. S nepemeriarw MeTOAbl, €CIM B
K/1acCax COCPENOTOYEHO CTMWIKOM MHOTO QYHKLIMOHA/NIBHOCTU MM KIACChl CIUILKOM
CUM/IbHO CBA3aHbI B3aMMOJENCTBIEM MeXAY cob6oii. [TepeHOCS METOABI, MOXKHO ClleNaThb
K/1acChl 60/1ee MpOCThIMM U BOOUTBbCA Gonee AcHON peanusauuu QyHKLMIL.

OG6bIYHO A MPOCMATPUBAI0 BCE METOAbI K/IACCA, MbITAACh HATU METOJ, KOTOPbIN
valie obpaiaeTcs He K 00'beKTY, B KOTOPOM HaXOAUTCA, @ K HEKOTOPOMY pyromy. 1o
I0/IE3HO [ie/1aTh MOC/IEe NepeMelleHns Kakux-16o nonei. Haias MeTos1, KOTOpBIi CTO-
UT MEPeHeCTH, 1 pacCMaTPUBAl0, Kakue METOMbI €r0 BbISbIBAIOT, KAKUMM METOAAMMU OH
TMO/b3YeTCs, U ULLY NepeONpeeALLMe ero METOAbI B MEPAPXUU K/IAcCOB. S npukubl-
BaM, C/IEAyeT /1N MPOAO/DKATh paboOTy Ha OCHOBE 00bEKTa, C KOTOPHIM aKTUBHEE BCETO
B3aMMOZIENCTBYET lAHHBINA METOA.

He Bcerga mpocto NpuHATb Takoe peuenue. Ecnu s He yBepen B HeoOXxoaumocTu
nepeMelleHUsA JAHHOTO METOJa, A pacCMaTpuBal0 ipyrue Metonbl. beiBaeT, yto mpu-
HATD pellieHNe O NepeMellleHUI HEKOTOPOTo IPYroro MeToa npotuue. B npuHuune Bbi-
60op MeTozia He TaK yX BaxkeH. Eciu npuHATDH pelieHne TpyiHo, TO, BEPOATHO, OHO He
urpaet oco6ot ponu. S npuHMMal TO pelleHne, KOTOpOe NOACKa3biBA€T MHCTUHKT; B
KOHIl€ KOHL[OB, 3TO pelieHue BCerfa MoXXHO 6yaieT U3MEHUT.



[Tepenoc metoga (MOVE METHOD)

TexHuKa

I/Iay‘lme BCHO (b)’HKuMOHaIIbHOCTb, MUCNONb3yeMYI0 UCXOHbBIM METOAOM, KOTOpas
orpefiefieHa B UCXOHOM KJIACCE, U ONPENEINTE, HE CNEQYET /1IN NNEPEMECTUTD U €€.

=> Ecnu nexomopas PyHKUUOHANLHOCMb UCNONb3YEMCA MONbKO MEMOOOM, KO-
mopuiti 8vt cobupaemecr nepemecmumn, Mo 6noaHe MOXHO nNepemecrnmums u
ee. Ecnu we sma dynxyuonanvHocmo ucnonv3yemca u Opyzumu memooamu,
nodymatime, He cmoum nu nepemecmumbp ux éce. Mnoz0a npouse nepemec-
mumb cpasy zpynny memooos, 4em no 00HoOMy.

[IpoBepbTe HanM4Me B MOAK/IACCAX M CYMePK/IACCaX APYTUMX OObABIEHUI 3TOTO
MeTofa.

=> Ecnu ecmv Opyzue 06v5671€HUS, nepeMeuseHUe MOKEM 0KA3AMbCS HEB03MON-
HbIM, eclu MONbKO NONUMOPpPU3M He Gydem ompaeH 8 uenesom Kaacce.

O6bsBMTE METOA B LiE/IEBOM K/1acce.
=> Moxcto 8vi6pamp 0pyzoe ums memooa, 60see no0xo0saulee ONIA Yene6020 KNACCA.

Ckonupyiite KOfi MICXOHHOrO MeToAa B LienieBoit. HacTpoiite MeTop ais paboThl
B HOBOM OKpY>KEHMHU.

=> Ecnu memody HyweH e20 ucxooHstit 06vexm, cnedyem onpedenums cnocob 06-
pawenus k Hemy u3 yene6ozo memooa. Ecnu e yenesom xnacce coomseemcmaey-
10U4e20 MexaHumMa Hem, nepedaiime CColIKy HA UCXOOHBILL 06BeKM HOBOMY
Memody 6 kavecmee napamempa.

=> Ecnu memo0 codepuum 06pabomuuxu UCKAIOHeHUL, peuwsume, Kaxomy u3
Knaccos nozuumee nepedamv obpabomky uckmwovenuii. Ecnu sma omeem-
CMBeHHOCMb 00NIHHA NIEHAMb HA UCXOOHOM Kadcce, 0cmasbme 06pabomuuxu
UCK/IIOHEHULL 8 HEM.

BrinonuuTe KOMNUAALMIO Lie/IEBOTO Kacca.
Onpepenute cnoco6 obpauieHus K 1e1eBOMY 0OBEKTY U3 UCXOAHOTO.

=> Moxem umemvcs none unu memoo, npedcmasnAOULuil yenesoi ob6vexm.
Ecnu xe ux nem, nocmompume, HacKOMbKo C0HHO C030amb MemMoo ONA IMo-
20. Ecnu amo mpyono, co3daiime 8 ucxo0Hom o6vexme HOB0e nose, 6 KOMOPOM
Oydem xpanumbcs ccolika Ha yenedoil 06vexm. Takas Moouduxayus moxem
CmMamv nNOCMOAHHOU UNU COXPAHAMBCA MONbKO 00 mex nop, noxa pedaxmo-
puHz ne nossonum yoanumo 3mo nose.

CrenaifTe MCXO{HBIA METOJ A€NIETMPYIOLLUM.

Boinmonuure KOMIMUIALUUIO U TECTUPOBAHUE.



[naBa7 TlepeHoc PyHKLMOHANBHOCTU MEXAY 06bEKTaMU

8 Onpenenure, cefyeT M yAaTUTb UCXOHbBIA METOML M/IM COXPAHMUTD €ro B Kayec-
TBE Jle/IerUpyIoLLero cBo GyHKLUMOHANbHOCTD.

=» Ilpu Hanuvuu 6016Ui020 KOU4ECMBA 00paAU4EHULE NPOUsE OCMABUMb UCXOO0-
HbIti MemoO 8 Kavecmee Oenezupyoulezo.

B Ecnu MCXOLHBIIT METOA YAANAETCA, 3aMEHUTE BCe 0OpallleHus K HeMy oOpaliieHu-
AIMM KO BHOBb CO3/JaHHOMY METOAY.

=> Bvinonnamp KOMNUNAYUIO U MecmuposarHue MOXHO nocne UCnpasieHus Kax-
0020 o6pameﬂuﬂ, xoms 00bIYHO npowse 3ameHumo 6ce CColiKUu cpasy nymem
noucKka u 3amMeHbl.

® BoinonHute KOMIIN/IALUIO U TECTUPOBAHUE.

IIpumep
Knacc 6aHKOBCKOro cyeTa MTIOCTPUPYET NpUMeHEHMe JaHHOrO pedaKkTOpMHTa.

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;

[TpencraBum cebe, uto GyneT fO6ABNEHO HECKOIBKO HOBBIX TUIIOB CYETOB CO CBO-
MMM TIpaBU/IaMM Ha4YMCIEHUS TUIAThl 3a NpeBbllieHue KpeauTa (oBepapadT). S xouy
NepeMeCTUTb METO HauMCIEHNA ITOM M/IaThl B COOTBETCTBYIOLIMIA TUI CYETA.

[Ipexxne Bcero, mocMOTpuM, Kakue (QyHKLMM Mcronb3yeT MeTon overdraft
Charge, u pewmm, CleayeT M MEepPeHeCTH OfMH METOR MU Cpasy IPyNy MeTOMOB.
B maHHOM cnyyae Hajo, 4To6bl none daysOverdrawn OCTaBanoCb B MCXOQHOM
K/1acce, MOTOMY YTO OHO 6yZieT pa3HbIM A/IA OTJE/NTbHbIX CYETOB.

ITocne 3TOro A KONMMPYIO TEIO METOAA B K/IacC TUMA CYeTa U HACTPAMBAIKO €ro [is
paboTbl Ha HOBOM MecCTe.



[Tepenoc metona (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 naHHOM cnyyae HacTpo¥Ka O3HayaeT yaaneHue _type u3 BbI3OBOB COOTBETCTBY-
IOLMX METOAOB M HEKOTOpbIE AEACTBUA C TOM PYHKLMOHA/IbHOCTBIO, KOTOpas OCTAeTCA
Hy>xHoIt. Eciu MHe TpebyeTcs HekoTopas QyHKUMOHAIbHAA BO3MOXHOCTb MCXOAHO-
ro K/1acca, MO)KHO BbIOpaThb OfMH M3 YeTbIpeX BApMAHTOB: 1) NepeHecTH ee B Lie/eBO
K/1acc, 2) co3[jaTh M/IM MCMONb30BATh CCHIIKY Ha MCXOMHBIN K/TacC U3 LielIeBOro, 3) me-
penaTh UCXOAHBIA OObEKT B Ka4eCTBe MapaMeTpa METOAA, 4) eCIM MHTepecyIoLias BO3-
MOXXHOCTb NpeAcTaBiAeT co60il mepeMeHHYI0, IepeaaTh ee B BUie TapaMeTpa.

3pech s nepefan NepeMeHHYI0 Kak napaMeTp.

Korpa MeTon HacTpOeH ¥ KOMIUIMPYETCs1, MO>KHO 3aMEHUTD TE/IO UCXOLHOTO METO-
[a NPOCTbIM [ie/lerMpOBaHUeEM:

class Account...
double overdraftCharge() ({
return type.overdraftCharge(_daysOverdrawn);
}

Tenepb MO>XHO BHOBD BbINIOIHUTh KOMIIU/TALMIO U TECTUPOBAHUE.

Cejfyac Becb KO MOXXHO OCTaBUThb B TAKOM BUJ1€, HO MOXXHO U NMOTHOCTDHIO YAA/IUTD
MeTOo[ U3 UCXOOQHOro Kiaacca. Hﬂﬂ 3TOro HY>XHO HAMTU BCE MECTA, rae€ OH BbI3bIBAETCA,
M 3aMEHUTDb UX BBI3OBOM BHOBb CO3IAHHOro M€TOAA:

class Account...
double bankCharge() {
double result = 4.5;
if (_daysOverdrawn > 0)
result += _type.overdraftCharge (_daysOverdrawn) ;
return result;

}

[Tocne 3aMeHbl UCXOIHOT'O TEKCTa BO BCEX TOYKAX BbI30BAa MOXXHO MOTHOCTHIO yAa-
NUTb 0OBABNIEHME MeTOAA B Knacce Account. KoMnunaumio u TecTMpoBaHue MOXHO
NPOBOAMTb KaK MOC/e KaX/Oro yfaneHus, Tak M mocne Bcex yaanenmin. Ecnim meropn
He AB/AETCA 3aKPbITbIM, HYXKHO NMPOBEPUTb, HE UCMOMNb3YIOT /1M €r0 ApPYrue KIacchl.
B cTporo TMNu3upoBaHHOM A3blKe KOMIUIALMA NOC/E yAaNeHUA 0ObABNEHUA U3 UC-
XOZJHOTO K/1acca 0GHapy>XMBaeT BCe OPeXU, KOTOpble MOITIM ObITb MPOMYLLEHBDI.



[naBa7 IlepeHoc GpyHKLMOHANBHOCTU MEXAY 06beKTaMu

B HaweMm npumepe mMeTon obpalancsa K eAMHCTBEHHOMY MO0, MIO3TOMY A CMOT
nepeaaTh ero kak nepemenHyio. Ho ecnu 6b1 MeTon BbI3bIBaZ pyroit METOA Kiacca
Account, A He cMor 6bl Tak MOCTYNHUTb. B MOJO6GHBIX ClyYasx MPUXOAMTCA Mepena-
BaTb BeCb MCXOAHBIA 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;
}

Sl nepenaio MCXOHDI OOBEKT U TOTAA, KOTZIa TPeOyeTCs1 HECKOMBKO BO3MOXHOCTEN
K/acca (XOTsA, eC/iM MX OKa3bIBaeTCA CIMLIKOM MHOTO, NyYllle BbINOMHUTD JONOMHMU-
TeNbHbIN pedaKTOPUHT; OOBIYHO NMPUXOAUTCA 3AHATHCA JEKOMIO3MLIMENH U BEPHYTb
HEKOTOpbIe YacTH 06paTHO).

Ilepenoc nonsa (Move Field)

[Tone ucnonb3yercs (unu 6ymeT UCIONb3OBATHCA) APYTUM K/1ACCOM Yallle, YeM K/ac-
COM, B KOTOPOM OHO OTpeJiefIeHO.
Co30aiime 6 yenesom Knacce HoB0e NoJE U USMEHUME KOO BCeX €20 UCNONb30BAHUL.

Class 1 Class 1

=

Class 2 Class 2

aField

aField

MortuBauua

[TepeHoC cOCTOAHMI U MOBEAEHNA MEX/Y K/TaCCAMM AB/IAETCA CaMOiA CYThI0 pedak-
TopuHra. 1o Mepe pa3paboTKu CUCTEMBI BbIABIAETCA HEOOXOAMMOCTb B HOBBIX K/Iac-
cax M pacrpefie/ieHn1 OTBETCTBEHHOCTU MeXAy HUMU. KoppekTHoe u pasymHoe npo-
€KTHOE peLIeHMe Yepe3 Hefie/Ii0 MOXEeT 0Ka3aTbCsl HUKYAa He rofHbIM. Ho npo6nema He
B 9TOM, a B TOM, 4TOObI HE OCTaBUTb 3TY CUTYALIMIO HABEYHO.



[Tepexoc nonsa (MovEe FIELD)

Sl paccMaTpuBal0 BO3MOXXHOCTD MepeHOCa 1071, KOT/Jja BUXKY, YTO OHO MCIIO/Ib3yeT-
cs 60nbIIMM KOTMYeCTBOM METOfIOB B IPYrOM K/Iacce, 4eM B CBOEM (3TO MCNONb30Ba-
HME MOXXET ObITb KOCBEHHDBIM, Yepe3 MeTOAbl AOCTYNa). MOXHO NPUHATD pelieHune o
TnepeHOCe MeTOfI0B; KOHKPETHOE pellieHue 3aBUCUT OT MHTepdeiica. Ho ecnu mpeacTas-
NAeTCA pa3yMHbIM OCTaBUTb METOABI HAa MECTe, A MepeMeLLalo nore.

JlpyruM ocHOBaHMeM /151 [IEPeHOCa MO/ MOXKET ObITh BbINONHEHUE pedaKTOPHUH-
ra “VsBneyenne knacca” (c. 169). B atoM cnydae cHayana nepeHoCATCS NOMA, a 3aTeM
METO/IbI.

TexHuka

Ecnu none otkpsiToe, Boimonuute pedakropuHr “Vinkancynsauusa nons’ (c. 224).

=» Ecnu 6vl cobupaemecv neperecmu memoobt, 4acmo 00pauaouiuecss Kk nosmo,
UnU K nO0 06paujaemcsi MHO20 MermMoo08, Moxcem 0KA3amvCs NONe3HbIM pe-
paxmopune “Camounxancynayus nonsa” (c. 190).

BbinonHuTe KOMNUIALMIO U TECTUPOBAHME.

CospaitTe B Lie/IeBOM K/1acce MoJie C METOAAMM ISl YUTEHUA U YCTAHOBKY 3HAYEHMIA.
CkoMnunupyiTe LieneBoi Kaacc.

Onpenenute cnoco6 obpauieHus K Le1eBOMY OObEKTY U3 UCXORHOTO.

=> Llenesoti knacc momem Gbimp OOCMYNHbIM Hepe3 YHe UMEOULUECS NONA UMU
Memoovt. Ecnu nem, nocmompume, Henv3ss au co3damv Ons 3mMoz0 memoo.
Ecnu nem, cnedyem co3damv 8 ucxooHom o6vexme HOB80e none, 6 KOMOpoMm
6ydem xpanumocs CColIKa HA yenesoil 06vexm. Takas moouduxayus moxem
cmamo NOCMOSHHOU UNU COXPAHUMbBCA 00 mex nop, noxa pedaxmopunz e
no3eonum yo0anums 3mo nore.

Yuanme nosie U3 UCXOOHOro Ksiacca.

3aMeHMTe BCe CCHIIKM Ha MUCXOAHOE IOoJIE O6pameHMﬂMM K COOTBETCTBYIOLLUEMY
METOAY B LI€/IEBOM K/1acce.

=> UmeHnue nepemeHHOl 3ameHume obpauseHuem Kk Memooy nonyueHus 3Have-
HUS 8 YeseB80M 00veKme; OIS NPUCBAUBAHUS NePeMEHHOT 3ameHume obpauye-
HUe K nepeMeHHOU obpaujeHuem K Memooy YCmaHo8KU 3HAYEHUS 8 Uele60M
obvexme.

=> Ecnu none He asnsemcs 3aKpbiMbIM, nouuume CColIKU Ha He2o 80 8cex noo-
KAccax ucxo0Ho20 Knacca.

BoinmonHuTe KOMOUAALUIO U TECTUpOBAHUE.



[naBa7 TlepeHocC pyHKIMOHANBHOCTU MEXAY 06BeKTaMy

IIpumep
Huxe IpeacTaB/€Ha YacThb K1acca Account:

class Account...
private AccountType _type;
private double _interestRate;
double interestForAmount days (double amount, int days) {
return _interestRate * amount * days / 365;

}

S1 xo4y mepeMecTUTb MoO/e MPOLEHTHOM CTaBKM B Kaacc Tuma cyeTa. EcTb He-
CKO/IbKO METOZIOB, OOpallaloliMXcA K 3TOMY IMO/MK0; OfHUM M3 HUX AB/IAETCA
interestForAmount days.

Ilanee co3ar0OTCA MOJE ¥ METOABI AOCTYMA K HEMY B Lie/IEBOM K/acce:

class AccountType...
private double _interestRate;

void setInterestRate(double arg) {
_interestRate = arg;

}

double getInterestRate() {
return interestRate;

}

Ha a3ToM 3Tane MO>XHO CKOMITMIMPOBATb HOBbIN K/acc.

[Tocrne aTOrO A NEpeagpecyio METOAbI MCXOHOTO Kacca Ha UCIIONb30BaHMeE LeIeBOTO
K/Tacca M yAa/isio Mojie MpOLIeHTHOI CTaBKY M3 MCXOJHOrO K/1acca. JTO Mo7ie Hafio YAIaTUTb,
yTOObI FAPAHTUPOBATb, YTO Mepeajpecalys AeCTBUTENbHO MpoUcXoauT. Tak koMnuns-
TOp TIOMOXeT OOHAPYXXUTb METOfIbl, KOTOpble ObIIM MPOMNyLIeHbl TIPY Tepeafipecalum.

private double _interestRate;

double interestForAmount days(double amount, int days) {
return _type.getInterestRate() * amount * days / 365;
}

Ihnamep:ucnonbsonauuecaaunnuxancynnnnua

Ecnu uMeeTcss MHOrO METOZIOB, KOTOpbIE MCMO/Mb3YIOT MO/Ie NPOLEHTHOM CTaBKM,
MOXHO HavaTb ¢ pedpakropunra “Camonnkancynauus nona” (c. 190):

class Account...
private AccountType _type;
private double interestRate;



Ussneyenne 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 06pa3oM, HeO6XOAMMO BHITIOMTHUTD TONBKO NepeajipecaliMio METO/IOB IOCTYTa:

double interestForAmountAndDays (double amount, int days) {
return getlInterestRate() * amount * days / 365;

}

private void setInterestRate (double arg) {
_type.setInterestRate (arg);
}

private double getInterestRate() {
return _type.getInterestRate();
}

[To3pHee mpu XemaHMM MOXXHO BBIMOTHUTD Tepeafipecalmio KTMEeHTOB METO/IOB J10-
CTyTa, YTOObI OHM HENMOCPEACTBEHHO MCIIONb30BA/IN HOBbIN 06beKT. [IpuMeHenue ca-
MOMHKANCY/IALMYU MO3BO/AET BHIMONHATb peaKTOPUHT 60/Iee MEKMMM LIaramMu. 3To
yno6HO, KOTZia K/1acC MoABepraeTcs 3HaUMTeNbHON nepeaenke. B yacTHocTy, 3TO ynpo-
waeT npumMeHeHne pepakropunra “IlepeHoc Meropa” (c. 162) py1A nepeHoca MeTOfIOB B
mpyrou knacc. Ecnu oHu obpaiaroTcs K METOAM IOCTYMA, TO TaKMe CChUIKM U3MEHATD
He 00A3aTeNbHO.

MN3Bneuenne xknacca (Extract Class)

HexkoTopblit Knacc BbINONHAET paboTy, KOTOPYIO C/efiyeT NMOENUTb MEXAY ABYMS
K/1accaMu.

Cosdatime HOBbITI K1ACC U NEpeMecmume 8 Hezo COOM8emcmsyousue NONsS u Memoobl
u3 cmapozo Knacca.

Person
Person Telephone Number
name \ officeTelephone [ =~ =
off!ceAreaCode ﬁ> name number
officeNumber 1
getTelephoneNumber getTelephoneNumber getTelephoneNumber




[naBa 7 TlepeHoc GpyHKLMOHA/NBHOCTU MEXAY 00bEKTaMMK

MoTusanusa

BeposTHO, BbI C/IbILIANM MM YMTA/IN, YTO K/1ACC JO/DKEH NMpPeACTaBAATb co60if ToY-
HO O4YepyeHHYI0 abCTPaKILMIO, BHIMOMHAA HECKONBKO KOHKPETHBIX 06a3aHHOCTeit. Ha
MPaKTHKe K/IAcChl MOfIBEpPXKeHbI paspacTauio. To 3/iech J06aBUTCA HECKONBKO Omnepa-
LM, TO TaM MOSABATCA HOBbIe AaHHbIe. [[06aBNAA HOBYIO PYHKIIMOHANBHOCTD B K/acC,
BaM KaXeTCsl, YTO Ji/Is Hee HeT CMbIC/IA 3aBOAUTb OTAENbHBIN K/AcC, HO 110 Mepe TOro,
KaK QYHKUMM pacTyT ¥ IIOAATCA, KNACC CTAHOBUTCSA CTMLIKOM C/IOXKHBIM M Pa3y ThIM.

Bl monyyaere K/1acc ¢ OrpOMHbBIM KOIMYECTBOM METOJOB M AAHHDIX, KOTOPbIif OKa-
3bIBaeTCs CIMILIKOM BE/TUK [/1s1 TOHMMaHMA. Bbl mofyMbiBaeTe 0 TOM, YTOOBI pa3feuTh
€ro Ha YacTH, ¥ B KOHLIe KOHIIOB flenlaeTe 3T0. XOpOIUMM NMPU3HAKOM ABJIAETCA Cove-
TaHMe MOJMHOXECTBA NAaHHbIX C MOAMHOXECTBOM MeTOROB. [lpyroit xopowmi npu-
3HaK — Ha/nM4me MOAMHOXKECTB JAHHBIX, KOTOpble 0ObIYHO MM6O BMECTE U3MEHAITCA,
M6O HAXOOATCA B TECHOI 3aBUCMMOCTHM OfHO OT fApyroro. I[lone3Ho 3apath cebe Bo-
NpOC O TOM, 4TO OYfIeT, eC/IM YAaTUTh YacTh JAHHBIX uau MeTon. Kakue apyrue naHHble
VI METOZIBbI TIPYM 3TOM MOTEPAIOT CMbIC/?

OnHMM 13 TPU3HAKOB, YaCTO NPOABIAILIMXCA B Ja/IbHENILIEM BO BpeMs pa3paboT-
KU, CTTY>KUT Crtoco6 co3jaHusA NOATUIIOB K/1acca. Bol MoXkeTe 06Hapy>XUTb, 4TO BbfieNe-
HMe MOATUIIOB OKa3bIBaeT BO3JIE/ICTBYE MILDb HA HEKOTOPYIO (PYHKLIMOHATBHOCTD MK
YTO I/1 OHOM QYHKLMOHANBHOCTY Bblfie/ieHNe NMOATHUIIOB BHIMIONHAETCA MHAYe, YeM
AN ApYTUX.

TexHuka

B Omnpepenure, Kak OYAyT pasfeneHbl OTBETCTBEHHOCTM K/Iacca.
B CospaiiTe HOBbIN KIacC, BbIpaXXaoLIMiA OTAENAEMYK OTBETCTBEHHOCTD.

=> Ecnu omeemcmeenHocmo npexcrezo Knacca nepecmaem coomeemcmeosams
€20 HA36AHUI0, NEpeuMeHyiime Knacc.

8 OpraHu3yifTe CBA3b CTApOro ¥ HOBOT'O K/1aCCOB.

=> Moxem nompe608amvcst 08YCMOPOHHAS C8A3b; HO He c030a8aiime 00pamHy0
C8A3b, NOKA OHA He cmaxem Heo6xX00UMOTL.

B IIpumenure pedaxtopunr “Ilepenoc monsa” (c. 166) Ko BceM MONAM, KOTOpbIe
JKe/laTeNIbHO TMepeHeCTH.

8 Ilocne KaXoro rnepeHoca BblIIOTHNUTE KOMIIMIALUIO U TECTUPDOBAHUE.

B [Ipumenute pedakropunr “Ilepernoc merona” (c. 162) ko BceM MeTofaMm, nepe-
HOCMMBIM M3 CTaporo K/acca B HOBbIi. HauHMTe ¢ MeTOROB 60/1€€ HU3KOTO YPOB-
HA (BBI3bIBa€MBIX, @ He BBI3BIBAIOILMX) M IMOCTENEHHO MAUTE K MeToaaM bonee
BbICOKOTO YPOBHH.

8 Tlocne kaxxgoro nepeHoca BBINO/THANTE KOMIIUIALMIO U TECTUPOBAHUE.



UNssnedyenne knacca (EXTRACT CLASS)

B [lepecMoTpuTe MHTEPEICH KAXKAOTO K/Iacca M COKPATUTE UX.

=> C030a6 08ycMOPOHHION CBA3b, NOOyMAtime, He/b3s U Npespamumo ee 6 00-
HOCMOPOHHIOI.

B Onpegenute, RO/KEH /1M HOBBIN Kacc 6bITh BuAeH BceM. Ecnm aa, To pewnrte,
KaK 3TO AO/KHO ObITb CleNaHO — B BUJEe OObEKTa CChI/IKM MM OOBEKTA C HEUS-
MEHAEMbIM 3HaYeHMNEM.

IIpumep
Hatmy C MPOCTOroO K1acca, ONnucCbIBAOLIEro MEPCOHY:

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;

3pech Mbl MOXXEM BbIAETUTD B OTAEMbHBIA K/IacC QYHKLMM, OTHOCAIMECH K Terle-
¢douHbIM HOMepaM. HauneM c onpeaenenus knacca reneOHHOTO HoMepa:

class TelephoneNumber {
}

9T0 oveHb npocto! Tenepb co3faeM CChUIKY U3 Knacca Person K knaccy TenedoH-
HOro HoMepa:

class Person
private TelephoneNumber officeTelephone = new TelephoneNumber () ;
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Tenepn st npuMenso pedakropunr “IlepeHoc MeTopa” (c. 162) kK OTHOMY U3 MONEt:

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);
}

[Tocre 3TOro s MOTY IIepEHECTH APYroe mnoje ¥ NpuMeHuTb pedakropunr “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 () {



Ussneyenue knacca (EXTRACT CLASS)

return number;
}
void setNumber (String arg) {
_number = arg;
}
private String number;
private String _areaCode;

Terepp HeO6XOAMMO peLINTD, KAKOI HOBDII KNAcC JO/KEH ObITb JOCTYIEH /1A K/HU-
€HTOB. MO>XHO MO/THOCTBIO CKPBITh K/1ACC, TPEJOCTABMB COOTBETCTBYIOLIME AENIETUPY-
IOLLMe METOADI, @ MOXKHO CAENaTb K/1acC OTKPBITHIM. MOXHO OTKPBITh K/1acC MNLIb /1A
HEKOTOPBIX K/IMEHTOB (HanmpuMep, HaXOAALIMXCS B MOEM MAKeTe).

Pewns cpenartp knacc o6u1efOCTYNHBIM, CIEAYET PACCMOTPETb ONMACHOCTY, CBA3AH-
Hble ¢ nceBfoHMMaMu. Ecnm A oTkporo TenedoHHBI HOMEp, a KIMEHT USMEHUT KOJ
30HBI, 4TO npousoiaet? Takoe U3MeHeHME MOXKET BBIMTOTHUTD K/IMEHT KOCBEHHBI —
K/IMEHT KJIMEHTA K/IMEHTA.

Bo3MoxcHBI cnefytoLme BapuaHThI.

1. JlomyckaeTcs, 4To 10601 06BEKT MOXKET U3MEHUTD TI0OYI0 YacThb TenedoHHOro
HoMepa. B TakoM ciydae TeneoHHDII HOMEP CTAHOBMUTCA OGBEKTOM CCHIIKM, U
ClefyeT pacCMOTpeTb BO3MOXXHOCTb NpyMeHeH!s pedakTopuHra “3amMeHa 3Ha-

v )

yeHus ccoinkoi” (c. 198). B aToM cnyyae goctyn k TenedoHHOMY HoMepy obec-
TMeynBaeT 3K3eMIIAP Knacca Person.

2. 1 He xenaro, 4TOObI KTO-TMOO MOT M3MEHUTD Te/leOHHDI HOMEp MHaye, Kpome
KaK OCPeICTBOM METO/I0B 3K3eMIUIspa kaacca Person. MoxxHoO cienath TenedoH-
HBI1 HOMep HeM3MeHAEMbIM UM 06eCreYnThb K HeMy HeM3MeHsAeMblit MHTepdeiic.

3. CyuiecTByeT BO3MOXHOCTb KOMMPOBATb TeleOHHBI HOMEp Nepefl TeM, Kak
NpefoCTaB/IATb €ro, HO 3TO MOXKET MPUBECTU K HEOPa3yMeHUAM, TIOTOMY YTO
MPOrpaMMMUCTBI MOTYT PELINTD, YTO B COCTOSTHUM U3MEHMTD €ro 3HayeHue. [Ipu
YacToit mnepenaye TeneOHHOro HOMepa y KIMEHTOB MOTYT TaK>Ke BO3HMKATb
npo6eMbl C ICEBAOHUMAMM.

JINA NOBBILIEHUA >KUBYYECTHU Mapai/eNlbHON MPOrPaMMBbl 4aCTO UCMONb3YeTCA pe-
daxropunr “Ussneyenne knacca” (c. 169), NOTOMy YTO OH MO3BO/AET YCTAHABNMBATD
pasenbHble 6OKMPOBKYM ANA ABYX Monyvarowmxcsa knaccoB. Ecnmm 6nokuposarb o6a
o6bekTa He TpebyeTcs, TO 3TOT pedaKTOPUHT CTAHOBUTCA He 06s3aTenbHbiM. [Toapo6-
Hee 06 3TOM cka3aHo B pa3gene 3.3 kuuru [11].

OnHako 37ecb MMeeTcs OMacHOCTb. Ecmu Heob6xommmo obecrneynTb COBMECTHYIO
6noknpoBKy 0601x 06BEKTOB, Bbl NONafiaeTe B 06/1aCTb TPAH3aKLMIA U JPYTUX Pa3HO-
BMHOCTe COBMeCTHBIX 6/10kMpoBoK. Kak onuceiBaetcs B pasgene 8.1 kuuru [11], aTo
CNIOXKHaA 06nacTb, Tpebyolas NpuMeHeHNs 6onee MOLIHOrO anmnapara, YTo OObIYHO
Ma/lo onpaBAaHHO. TpaH3aKLMK OYEHb NO/1€3HbI, HO 6ONbLIMHCTBY MPOrPaMMMUCTOB HE
CTOMT 6paThCA 32 HANMMCAHME UX MEHENKEPOB.
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BcrpanBanme knacca (Inline Class)

Knacc BbINONMHsAET CIUIIKOM MaJIo JeiCTBUIL.
Iepemecmume e20 PyHKUUOHATLHOCMb 8 OpY20Ti KNIACC U YOAnUume UCX00HbLL.

Person Telephone Number Person
officeTelephone areaCode \ name
name number areaCode
1 7 number
getTelephoneNumber
getTelephoneNumber getTelephoneNumber
MoTuBauusa

JlaHHbI pedakTOpUHI, MO CyTH, MPOTUBOMONOXeH pedakTopuury “Ussneyerne
Knacca” (c. 169). S mpuberaio K HeMy, KOIZja K/IaCC CTAHOBUTCS MaJIO MONIE3HbIM U €10
MIMeeT CMbIC/T ya/UTh. 3a4acTYI0 3TO IPOMCXOAUT U3-3a pe)aKTOPUHFA, OCTABUBILETO
B K/1acce Mano (pyHKUMOHA/IbHOCTH. B 3TOM cnyyae cefyeT BCTpOUTD AAHHBINA K/1acc
B IpYroii, BbIOpaB B KayecTBe LIeIEBOrO TOT K/acc, KOTOPBIN Yallle BCErO UCIO/b3yeT
JIaHHBIN.

Texuunka

O6baBure OTKprTbII‘;l ITPOTOKO/I UCXOAHOI'O K/1acca B ITOIVIOLIAKLIEM K/TacCe. He-
IICI‘MPYIZTC BC€ HOBbIE METOADBI UCXOTHOMY KJ1accy.

=> Ecnu 0ns memo0os ucxo0Hozo Knacca umeem cmuicil 0moenvHulil unmepdetic,
8vinonHume neped scmpausaruem pepaxmopune “Viseneuenue unmepgetica”
(c. 357).

ITepeHecuTe Bce CChIIKM M3 UCXOJHOrO K/1acca B MOI/IOLIAOLMI K/ACC.

=> O6va6ume ucxo0Hwiti Knacc 3axkpoimpim, 4mobbl yoanumo 6ce 00pauseHus
K Hemy u3-3a npedenoeé naxema. Msmenume maxie ums ucxodHozo knacca,
umoOblL KOMRUNIAMOP NOMOZ 8aM OOHAPYH UMb 8Ce 00PAULEHUS K UCXOOHOMY
Knaccy.

Boimonuure KOMIINMIALUIO U TECTUPOBAHUE.

C nomoupio pedaktopurros “IlepeHoc Meroma” (c. 162) u “Ilepenoc mons”
(c. 166) mepeHOCHTe OfHY 3a APYrovt (GpyHKLMOHA/NIBHOCTU MCXORHOTO K/acca,
1IOKa B HEM HMYETro He OCTaHeTCs.

OTcny>xuTe KOPOTKYIO ¥ CKPOMHYIO TAHMXMAY IO MCXOAHOMY K/I1accy.



Bcrpansanne knacca (INLINE CLASS) v

CospaB Knacc 13 TeneoHHOro HoMepa, s Tenepb X0uy BEPHYTb ero obparno. Hauny
C OTAE/NbHBIX K/1aCCOB:

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;

HaqHy c 06bABNEHNA B K/acce Person Bcex BUAUMDIX METOJJOB K/1accCa Tene(l)OH-
HOro Homeépa:

class Person...

String getAreaCode() {
return officeTelephone.getAreaCode () ;

}

void setAreaCode (String arg) {
_officeTelephone.setAreaCode (arg);

}

String getNumber () {
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return officeTelephone.getNumber () ;
}
void setNumber (String arg) ({
_officeTelephone.setNumber (arg) ;
}

Tenepn s Hax0Xy KNMEHTOB Kacca Tene)OHHOro HOMepa M NEPEK/TIoYak0 X Ha UC-
nonb3oBaHue MHTEpdesica knacca Person; Tak 4to

Person martin = new Person();
martin.getOfficeTelephone () .setAreaCode ("781");

TNpeBpaliaeTcs B

Person martin = new Person();
martin.setAreaCode ("781") ;

Tenepb MoxHO noBTopATh pedakropunru “IlepeHoc metroma” (c. 162) u “Tlepenoc
nonsa” (c. 166), noka ot Knacca TenepOHHOro HoMepa He OCTaHETCs YCTOe MeCTO.

Coxpsoitie penermpoBanns (Hide Delegate)

Knuenr obpaiaercsa k fenerupyeMomy Knaccy o6bexra.
Co3soaiime Ha cepeepe memoObl, CKpvlBaIousue Oeneeuposanue.

Client Class Client Class
T . _\> :
|

| | 7 |

R ) . :

l I v
\j/ \Jl/ Person
Person Department getManager

getDepartment getManager A

I

Y

Department




Cokpsitue genernpopaunsa (HIDE DELEGATE)

MoruBauus

OpHMM M3 KI0YeBbIX (€CMM He CaMbIM IJIABHbIM) CBOMCTBOM OOBEKTOB SIBIAET-
Csl MHKANCYNAUMsA. VIHKANCynAUMA 03HAYAET, YTO OOBEKTDI MO/DKHBI UMETH O APYTUX
YacTax cucteMsl MeHbLie nHdopmauuu. Torga npu MouduKaLMM HEKOTOPBIX YacTe
CUCTeMBI TPeOYeTCs yYUTBIBATD €€ BAMAHME Ha MeHblIee KOMUYECTBO OODEKTOB, YTO
yTpoLlaeT BHECEHME U3MEHEHWIA.

Bcsaknit, KTO 3aHMMaICA 0O'bEKTaMU, 3HAET, YTO MO/ C/IEAYET CKPBIBATh, HECMOTPA
Ha TO YTO Java MO3BOMAET A€NaTh UX OTKPBITHIMU. [0 Mepe HaKOT/IEHN ONBITa PaGoThHI
c 06'bEKTaMM MOABNAETCA IOHMMaHME TOTO, YTO MHKATICY/TMPOBATh MOXKHO Bce 6onee n
6onee LIMPOKMUIT KPYT BELLEH.

Ec/iut K/IMeHT BbI3bIBA€T METOJ, ONpPeAeNeHHbIN /I OMHOrO U3 nonei o6bekTa-cep-
Bepa, K/IMEHT JO/KEH ObITb OCBEJIOM/IEH O COOTBETCTBYIOLIEM oObeKTe-Aenerare. Ecnu
3TOT JieNieraT U3MEHAETCA, MOXeT MOTpe6oBaThbCa MOAMPUUMPOBATh KoA KnneHTa. Ot
3TOM 3aBUCMMOCTU MOXXHO M36aBUTHCA, IOMECTUB B CEpBEP NMPOCTON [ie/IErUPYIOLINiA
METOJ, CKpbIBawLIMit fenernpoBanue (puc. 7.1). B TakoM cnydae usmeHeHUs orpaHm-
YUBAKTCA CEPBEPOM M He PACIIPOCTPAHAIOTCA Ha K/IMEHTA.

Server Delegate

Client  F---————-
method() Q method()
\

\
\
\
\

delegate.method()%

Puc. 7.1. IIpocmoe denezuposarue

MosxeT MMeTb CMBIC IpuMeHeHMe pedakTopunra “V3pnedenne knacca” (c. 169) k
HEKOTOPBIM M/ BCEM K/IMEHTAaM cepBepa. EcM cKpbITh enernpoBaHue OT BCEX K/U-
€HTOB, MOXXHO MOJIHOCTBIO YJA/IUTb YIIOMUHAHNE O Jlefierate U3 MHTepderica cepsepa.

Texnuka

B [I1s1 KaK/[0ro MeTOfja K/1acca-fielierata co3fiaiiTe MpoCTOM [e/IernpyoLImMil METOL,
Ha cepBepe.

B Moanduumpyitte Koj KIMEHTA TaK, YTOOBI OH oOpaliancs K cepBepy.
=» Ecnu xnuenm u cepsep HAX00AMCA 6 PA3HbIX NAKEMAX, PACCMOMpPUMe 803-

MOXCHOCMD 02paruuerus docmyna Kk memody Oenezama 0671acMpio 6UOUMOC-
mu nakema.
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8 Tlocne HacTpOiKM KaXX[0ro MeTOja BHIOTHUTE KOMIMIALIMIO M TECTUPOBAHMe.

® Eciu nocne 3TOro JOCTYN K flefieraTy He Hy>KeH HU OAHOMY K/IMEHTY, YAaIuTe C
cepBepa MeTOA OOpallleHus K Jeerary.

® BbinonHuTe KOMNUAALMIO M TECTUPOBAHME.

IIpumep
HaqHy C K/1aCCOB, NIpEACTABAAIIUX pa60THvu<a M €ro oTaen:

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 knuenTy TpebyeTcs y3HaTh, KTO AAB/ISAETCA PYKOBOAUTE/IEM HEKOTOPOTro paboT-
HMKa, OH JIO/DKEH CHaYasa y3HaTb, B KAKOM OT/ie/le paboTaeT 3TOT Ye/OBeK:

manager = john.getDepartment ().getManager();

Tak x1ueHT MO/TyYaeT CBelEHNA O pa60Te Kacca Department 1 0 TOM, YTO B HEM
XpaHATCA IaHHble O PYKOBOAUTEIE. STy CBSI3b MOXXHO OC/1abUTb, CKpBIB OT K/IMEHTA
K/macc Department myTem CO3aHMA MPOCTOrO AENErMPYyrOLIEro METOAa B Kjacce
Person:

public Person getManager () {
return department.getManager();

}



Ypanenue nocpenuuxa (REMOVE MIDDLE MAN)

Tenepp Heo6xoauMO MOAMPULMPOBATb KOA BCeX KIMEHTOB Person, YToObl OHM
MUCIIO/Nb30Ba/IN HOBBIM METOJ;:

manager = john.getManager();

BpInonHuB M3MEHEHUS BCEX METOMOB Department M BceX KIUEHTOB Person,
MO>XHO MO/THOCTHIO YIATUTDb METOA AOCTYTIA getDepartment us Kimacca Person.

Ynanenne nocpegunka (Remove Middle Man)

Knacc BbIMOMHAET CIMLIKOM MHOTO MPOCTOTO JIe/IeTMPOBaHUAL.
3acmasvme knuenma 06pauyamuca HenocPedCMeeHHO K Oenezamy.

Client Class

T Client Class

Person J i

—A> FTTTTT T
Manager : :
get g 7 v v

A Person Department
i

|
' getDepartment getManager

Department

MoTuBauus

[Ipu onucannu motuBaumu pedakropunra “Cokpeitue fenermposanus’ (c. 176)
A TOBOPMII O MPEUMYILEeCTBAX MHKAMNCYIALMMU NTPU UCTIONb3OBAHMM JIeNIETMPOBAHMA.
OpHako MMEIOTCs ONpeieNieHHble Hey00CTBa, CBA3aHHbIE C TEM, YTO NPH XKETAHUU
K/IMEHTa MCNIONb30BaTh HOBYIO yHKLMIO fenerata B ceppep Heob6xoaumo 106aBnATh
npocToit Aenernpyioiuit Metof. Jlo6aBnerne 60bIIOro KOMMYECTBA METOJIOB OKa3bl-
BaeTCsl YTOMUTENbHBIM; KPOME TOTO, B pe3y/bTaTe K/lacC CepBepa CTAHOBUTCS MPOCTO
MOCPEAHMKOM, TaK YTO MOXKET HaCTaTb MOMEHT, KOT/la K/IMEHTY /Tyullle BhI3bIBATD fiefie-
rata HemocpeACTBEHHO.

Kakoit MMeHHO JO/DKHa GBITb Mepa COKpBITHA J€IErMPOBAHMA, CKa3aTh TPYJHO.
K c4acTblo, 3TO He Tak M BakHO 6naropapst Hanuumio pedakTopunron “CokpbiTue
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nenernpoBauusa” (c. 176) u “Ynanenue nmocpennuka” (c. 179). Hactpoiiky cucrembi
MOXXHO OCYLLIECTB/IATH MO Mepe Hajo6HocTH. [To Mepe pasBUTHA CUCTEMbI MEHAET-
s ¥ YpoBeHb COKpbITHA. VIHKancynAumus, yaosneTsopaBilas NOAroAa Hasafl, MOXeET
OKa3aTbCsl HEYAOOHOM B HACTOALLMIT MOMeHT. CMbICT pedaKTOPUHTA B TOM, YTO Halo
He pacKauBaTbCs B CAENaHHBIX OlINMOKaX, a NPOCTO BbIMOMTHUTL HEOOXOAMMbIE MUC-
TNpaB/IeHUA.

TexHuKa

® CoaspaitTe MeTO OCTYNA K A€/erary.

] 117151 Ka)XJ10To UCIONb30BAHUA KIMEHTOM METOAA [€/Ie€raTa ynaqiuTe 3TOT METO[
U3 CepBEpa U 3aMEHUTE €ro BbI3OB B KJIMEHTE BbI3OBOM METO/Ma A€/I€TaTa.

B [locre 06paboTKy KaXkKJOTO METOAA BBIMOMTHANTE KOMIM/IALMIO U TECTUPOBaHUE.

IIpumep

B xayecTBe npuMepa 51 BOCMONb3YKCh KNaccamMu Person u Department, pa3sep-
HYB cUTyauumio B 06paTHyio cTopoHy. HauneM c k/macca Person, CKpbIBawLLEro fiene-
rupoBaHue Knaccy Department:

class Person...
Department _department;
public Person getManager() {
return department.getManager () ;

}

class Department...
private Person _manager;
public Department (Person manager) {
_manager = manager;

}

YTo6bI HAaliTH PYKOBOAMTENS HEKOTOPOro pabOTHMKA, KMEHT JieNaeT 3a1poc

manager = john.getManager():;

10 npocTas KOHCTPYKLUMA, MHKaNCynmpywlas Department. OgHako npyu Hanu-
YUK MHOXKECTBA TAKOrO POia METOROB B K/T1acce Per son 0Ka3blBaeTCs CTMIUIKOM MHOTO
MPOCTBIX fie/IErMpoBaHmit. B aToM cyyae nocpefHmka nyyue yaanuTb. [[nsa aToro cHa-
Yajia Co3[jaeTCs MeTOR oOpallleHNs K Aenerary:

class Person...
public Department getDepartment() {
return _department;

}



Beemenne BuemHero Metona (INTRODUCE FOREIGN METHOD)

[Tocne aToro s NOooYe€peNHO pacCcMaTpuBa0 KaXX[AbIi1 MeTOf,. A HaX0Xy K/INEHTOB,
NCNOIb3YIOWNX 3TOT METON Person, u U3MeHs10 UX TaKUM 06pa30M, YTOObI OHYU CHa-
Yarna nonay4danm fenerara:

manager = john.getDepartment () .getManager();

ITocne aToro MoXxcHo y6paTh MeTog getManager u3 knacca Person. Komnunsuums
NIOKaXXeT, He MPOMYCTU/ /X 51 4TO-N160.

Mo>xeT 0ka3aTbCs yIOOHBIM COXPaHUTb HEKOTOPBIE U3 enernpoBanuit. BoamoxHo,
ClIeflyeT CKpbITb ie/IErTMPOBaHMe OT OIHMX K/IMEHTOB, HO T0Ka3aTh ApyruM. B aToMm cny-
Yae TaK)Ke NPUJETCA OCTaBUTh HEKOTOpPbIE MPOCTbIE A€NIETMPOBAHMA.

BBenenne BHemHero Metoaa (Introduce Foreign Method)

VcnonbayemoMmy cepBepy TpebyeTcsi JOTIOTHMTENbHbIN METOA, HO MoauduLMpo-
BaTb K/IaCC HEBO3MOXXHO.

Co3zdaiime 8 knacce KnueHma memood, KOMOPOMy 8 Kauecrnee nepeozo apzymenma ne-
pedaemcs IK3eMnaAp Knacca cepeepa.

Date newStart = new Date(previousEnd.getYear(),
previousEnd.getMonth(),
previouskEnd.getDate () + 1);

|

Date newStart = nextDay(previousEnd);

private static Date nextDay(Date arg) {
return new Date(arg.getYear (), arg.getMonth(),
arg.getDate() + 1);

MoTuBauus

JlocTaTOYHO pacnpoCTpaHEHHAsA CUTYaLUA: €CTb MPEKPACHBIN KNMACC C OTAMYHBIMU
cepBMCaMy. 3aTeM OKa3blBAETCA, YTO HY>KEH ellle OAMH CEPBIC, HO K/IAacC ero He Npefio-
craBisieT. MBI pyraeMcs nocnefHUMM CJIOBaMU, HO HU4Ero He MOXKeM NMOfeNaTb — ecnu
6b1 6b171a BOSMOXKHOCTb MOAM(ULMPOBATD MCXOAHBIN KO, Mbl fonucanyu 6bl HOBbII
MeTO[I, HO TaKO/ BO3MO>XHOCTH HeT. B 3TOM ciyyae npuxoautca MATH 06XOAHBIMM My-
TAMM, YTOOBI 3aPOrPaMMMPOBATb OTCYTCTBYIOLLMIT METONL B K/TMEHTE.
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Ecnu knmeHTCKkuit Kace MCMONMb3yeT 3TOT METOJ, eAMHCTBEHHDII pa3, TO TaKoe JIo-
MOJTHUTENIbHOE KOAMPOBaHMeE He MpPeJCTaBNAET 0co60¥ NMpo6reMbl 1 AaxKe MOXET BO-
obue He Tpe6oOBaTh pabOTHI C UCXOAHBIM KaccoM. OfHaKO eCiu MeTOJ, UCNONb3yeTCs
MHOTOKPATHO, €ro MpUXOAUTCA KOAMPOBATb CHOBa M cHoBa. [loBTOpeHMe Koga — Ko-
PeHb BCeX 3071 B IPOrpaMMax, MO3ITOMY TaKOil TOBTOPSAIOLLMIACA KOJ C/IefiyeT BbIAETUTD
B oTAenbHbI Metop. [Ipyu npoBefeHnn JaHHOrO pedakTOpMHra MO>KHO YKa3aTb, YTO
3TOT METOA B IEICTBUTENIBHOCTY JO/DKEH HAXOAMTHCA B MCXOAHOM K/Iacce, CAIE/IaB ero
BHEIIHUM METOJIOM.

Ecnu BBIACHUTCA, YTO 1A K/acca cepBepa CO3[JaeTCsA MHOTO BHEITHUX METOJIOB MIIN
4YTO MHOTMM KJIaccaM Tpe6GyeTcs OfH M TOT K€ BHELIHWIA METOA, C/IeflyeT MPMMEHUTD
Apyro pedakTopuHr, “BBenerne nokanpHoro pacumpenus’ (c. 183).

He HyXHO 3a6bIBaTb O TOM, YTO BHELIH)E METOAbl NMPEACTABAAT coboit o6xop-
Ho¥t nyTh. CTapaiiTech MOMeL|aTh METOAbI TYAQ, Ile UM HAJUIOXUT HaxoguTbca. Ecn
npo6nema cBsi3aHa C MpaBaMy B/IajieNblia KO, OTIpaBbTe BHELIHUIA METO/ BNafie/IbLly
K/1acca cepBepa U MOMPOCHTE ero peanu3oBaTh ITOT METOJ 1A Bac.

Texuunka

B Co3sJaiiTe B K/acce KIMEHTa METOJ, BBIMOTHAIOLIMIA HY)XHbIE BaM [IeACTBUA.

=> Co30asaemblii Memo0 He 007HeH NOoNb308AMbCA B03MONHOCMAMYU KAAcCa
knuenma. Ecnu emy mpebyemcs xaxoe-mo 3nauenue, nepedatime ezo 6 Kauec-
mee napamempa.

8 CpenaifTe nepBbIM NapaMeTPOM METOJA 3K3eMIUIAP KIacca cepBepa.

| B KOMMEHTAapuu K ME€Toay OTMETDbTE, YTO 3TO BHELUHUMI METON, KOTOpblfi Ha ca-
MOM [i€/1€ [O/DKEH pacClio/1araTbCA Ha CEpBeEpE.

=»> bnazodaps amomy vt cMoxeme no3oHee, eCu NOABUMCA B03MONHOCMb nepe-
HOCa Memooa, Hatimu maxue BHeUHUe MeMoObl C NOMOULbIO NPOCIMOZ0 MeK-
C1M06020 NOUCKA.

IIpumep

UmMeetcs KO, B KOTOpOM HY>XXHO OTKpbITb HOBbBIN nepmuoj BbICTAB/IEHUA CHYETOB.
HCPBOHa‘laﬂbHO KO BbITTAAUT TAK:

Date newStart = new Date(previousEnd.getYear(),
previousEnd.getMonth(),
previousEnd.getDate() + 1);

Kop B nmpaBoit 4acTu mpucBaMBaHUSI MOXHO BBIAC/TUTb B METOMl, KOTOPbIN 6y)1eT
BHEWIHUM /1A Date:



BBepenne nokanbHoro pacwuuperus (INTRODUCE LocAL EXTENSION)

Date newStart = nextDay(previousEnd) ;

private static Date nextDay(Date arg) {
// BHewHMn MeTOH, INOJIKEeH HAaXOOUThLCA B Kjacce Date
return new Date(arg.getYear(),arg.getMonth(),arg.getDate()+1);

BBenenne nokanpHoro pacumpenns (Introduce Local Extension)

Vcnonb3yeMoMy Knaccy cepBepa TpeGyeTcs HeCKOMbKO HOMOMTHUTENBHBIX METOAOB,
HO K/1acC HeJOCTYTeH A MoauduKaLmu.

Cosdatime HO8bitL KN1dCC ¢ HE0OX00UMBIMU dononHumenvHumu memodamu. Coenatime
e20 nodxaaccom unu 060104xotl 0718 UCXOOHO20 KNACCA.

Date
Client Class A
=
. -7
nextDay(Date) : Date MfDate
nextDay() : Date
MotuBauus

YBbI, aBTOpBI K/1ACCOB HE BCEBEAYIUM U HE MOTYT NMpeABUIETb, KAKME METObI MO-
ryT notpe6oBatbca. Eciu yero-To He XBaTaeTt u eCTb BO3MOXHOCTb MOAUMLMPOBATD
VICXOZIHbII KOf, TO Tyyllle Bcero f06aBUTh B K/1acc HoBble MeToAbl. OHAKO MHOrAA MC-
XOAIHBII Kof MOAMPHULIMPOBATb HEBO3MOXHO. EC/T HY>HbI IMLIb OAMH-ABA HOBbIX Me-
TOZa, MOXXHO NpuOErHyThb K pepakTopuHry “Beenenne BHewrHero Mmetopa” (c. 181). Opn-
HAKO, €C/I1 MX 60/Ibllle, CUTYALMSA MOXKET BBITU M3-NIOJ, KOHTPO/IA, TAK YTO y4ylie BCe
1X 00beAMHUTD B NMOAXOAALLeM MecTe. OUeBUAHBIM METOAOM pelleHNs 3TOM 3ajaun
AB/IAETCA CTaHAAPTHAA 00 BEKTHO-OPUEHTUPOBAHHAA METOIMKA CO3aHMUA NOAKIACCOB
nu o6onoyex. S Ha3bIBako TaKOI MOAKIACC UM 0OONOYKY TOKaTbHBIM PacIlMpPEHMEM.

JlokanbHOe pacuIMpeHue NpeAcTaBaseT co60i OTAENbHBIN K/IAcC, ABNAIOWMIACA
MOATUIIOM KN1acca, paclIMpeHUeM KOTOPOTO OH ABNAETCA. TO O3HAYAET, YTO OH yMeeT
AeNnaTh BCe TO K€, YTO M UCXO[HDIN K/IACC, HO MPU 3TOM MMeET JOMOMHUTENbHbIE BO3-
MOXXHOCTU. BMecTO paboTbl ¢ MCXOIHBIM K/TACCOM CTIeflyeT CO3[aTh IK3EMMNIAP N0Ka/b-
HOTO pPacIUMpeHNs U NO/Nb30BaThCA UM.



[naBa7 TlepeHoc GyHKIMOHANIBHOCTU MEXAY 06'beKTaMu

Vcnonb3ys NoKanbHOe pacluMpeHme, Bbl MOAAEP>KMBaeTe MPUHLIUI YIIAKOBKU Me-
TOJIOB M JaHHBIX B KOppeKTHO copmupoBaHHble 6moku. Ecnum e pasmewats xop B
APYIMX KIaccax, a He B pacUIMPEHNM, TO 3TO IPUBEET K YCTIOKHEHMIO IPYTUX K/IaCCOB
Yl CTIOKHOCTSAIM MIOBTOPHOTO MCIO/Ib30BAHUA 3TUX METOJOB.

[Ipu BBIGOpE “mOAK/MAcC MAKM 060/M0YKa?” 1 OOBIYHO CKIOHAICH K MOAK/IACCY, TaK
KaK 9TO O3Ha4yaeT MeHbLIMI 06beM paboTbl. Hanbonblee npenaTcTBue nNpyu UConb-
30BaHMM MOJK/IACCOB 3aK/IF0OYAETCA B TOM, YTO OHM JAO/DKHBI MCMIO/NB30BATbCS BO Bpe-
Msi co3iauus 06bekToB. Ec/iu BbI MOXKeTe YyNpaB/ATD MPOLIECCOM CO3[jaHNA 06 BEKTOB,
HMKaKuX npobieM He BosHMKaeT. OHM NMOAB/AIOTCS, €C/IU JIOKa/IbHOE pacIipeHne He-
06X0AMMO NPUMEHATH MO3[{Hee, MOC/Ie TOro Kak 06beKThl yxke co3aaHbl. [Ipu pabore
C MOAK/IacCaMM MPUXOAUTCA CO3AABATh HOBBIN 00BbEKT noaknacca. Eciu npyu sToMm B
Ha/IMYMK eCTb APYrre 0ObEKThI, CChUTAIOLIMECS Ha CTAPBIN, B pe3y/IbTaTe Mbl NIONTy4aeM
1iBa 0ObEKTA, COflepKalie OpUrMHaAIbHbIE AaHHble. ECM OpUrMHan HeM3aMeHseMbI,
TO Npo6/neM He BO3HMKaeT, MOCKONBbKY MOXXHO MCMO/Nb30BaTh konuio. Ho ecnu opu-
IMHAT MOXeT M3MEHATbCA, TO BO3HMKAET MpobneMa, CBA3aHHaA C TeM, YTO M3MeHe-
HUsL OLHOro 00'beKTa He OTPAXKAIOTCA B APYyroM. B aToM cryyae cnepyet npubernytb
K 060/104Ke, — TOT/ja M3MeHeHM s, BHOCUMBbIe TIOCPEICTBOM I0OKA/IbHOTO pacIiMpeHus,
BO3[€CTBYIOT Ha UCXOIHBIN 0OBEKT ¥ HAO60POT.

Texuuka

B Co3paiiTe Knacc paclIMpeHns B Ka4eCTBe MOAK/Iacca UM 060/104KM OpUTMHANA.
B Jlo6aBbTe K paciimpeHuIo npeobpasyolyie KOHCTPYKTOPBbI.

=> Takoli KoHCMPYyKmop npuxumaem 6 Ka1ecmee APZYyMeHMa OPULUHANILHBLE
o6vexm. B cnyuae nodxnacca evi3viéaemcst coomeemcmeyousuil KOHCMpPyK-
mop cynepxknacca; 6 ciy4ae 000/104KU apzymenm npucéausaemcsi non oesne-
2ama.

B PasMecTuTe B pacLUMpeHNM HOBble PyHKLMM.

[ne TpebyeTcs, 3aMeHNTe OPUTHHAJ pacIIMPEHMEM.

B [Ipu HanMuMM BHELIHUX METOAOB /Il UCXOHOTO K/1acca NepeMecTUTe UX B pac-
IIMpEHMe.

IIpumepsb1

MHe npuxoAMnIoch 3aHUMATbCA TaKMMU Bellamy, paboras ¢ Java 1.0.1 u knaccom
patbl. [Toka He mosABM/ICA K1acc Ka/leHiaps B Java 1.1, npu paboTe ¢ aaToit npecTaBns-
JlaCh Macca BO3MOXCHOCTEN MCIO/Nb30BaTh pacliMpeHus. ITOT ONbIT NPUTOAMUTCA Cell-
Yac B KauecTBe NpUMepa.



Beegenue nokanpHoro pacuupenus (INTRODUCE LocAL EXTENSION)

HauHeMm c BbI60Opa Mexay noaknaccoM u o6onoukoit. IIpumenenne noaknaccos 6o-
7iee OYEBUIHO:

Class mfDate extends Date {
public nextDay()...
public dayOfYear()...

B o6onouyke xe ucnonbayercs aenernpoBaHue:

class mfDate {
private Date _original;

HPMMCP: MUCIMONb30BaAHNUE NMOJKIACCA

CHavana CO3[1a€TCA HOBAaA [aTa B BUJE MOAK/IAaCCA OpUTUHANA:

class MfDateSub extends Date

3aTeM OCYLIECTB/IAETCA 3aMeHa J1aT pacluupenneM. KOHCTpyKTOpbl OpuruHana no-
BTOPAIOTCA C MOMOLLbIO MPOCTOrO A€/IErMpOBaHUA:

public MfDateSub (String dateString) {
super (dateString) ;
}i

Hanee no6aBuM npeobpasyolmit KOHCTPYKTOP, MPMHUMAIOILMIA B KayeCTBe apry-
MEHTa OpUTMHAN:

public MfDateSub (Date arg) ({
super (arg.getTime () ) ;

}

Tenepb MOXXHO 06aBUTb B pacluMpeHe HOBYIO PyHKLIMOHATBHOCTD U C NIOMOLIbIO
pedpakropunra “TlepeHoc Mertoma” (c. 162) mepeHecTH B pacluMpeHMe UMeKOLIMeECs
BHELUHMEe METO/BI:

client class...
private static Date nextDay(Date arg) {
// BHeuwHui1 MeTon, OOJIXeH OvITb B kjacce Date
return new Date(arg.getYear(), arg.getMonth(),
arg.getDate() + 1);

npeBpallaeTca B

class MfDate...
Date nextDay() {
return new Date(getYear(), getMonth(), getDate() + 1);
}



TnaBa 7 Tlepenoc GyHKLMOHANBHOCTU MEXAY OObEKTaMM

IIpumep: ncnonb3oBaHue 06010YKH

HayHeM ¢ 06baABNeHNA Knacca-060104Ky:

class mfDate {
private Date _original;

}

[Tpu ucnonb3oBaHuM 060104KM KOHCTPYKTOPBI CO3JAI0TCA MHaye. McxomHble KOH-
CTPYKTOpPbI peann30BaHbl C MOMOLIbIO IIPOCTOrO JlelerMPOBaHMS:

public MfDateWrap(String dateString) {
_original = new Date(dateString);
}i

[Tpeobpasyiowinit KOHCTPYKTOp Terepb MPOCTO MPUCBANBAET MEPEMEHHYIO 3K3eM-
nnapa:

public MfDateWrap(Date arg) {
_original = arg;

}

3aTeM HY)XHO BBINOTHUTb CKYYHYIO pabOTy 1O /ieNIerMpoBaHUI0 BCeX METOAOB MC-
XOJHOTO Kacca. Sl nokaxxy TONbKO Ba MeTofa:

public int getYear() {
return original.getYear():
}
public boolean equals (MfDateWrap arg) {
return (toDate().equals(arg.toDate())):
}

[To okOHYaHMM 3TOM PabOTHI MOXKHO 106ABUTH B HOBDII K/IaCC Criel{UabHble METO-
AbI 47151 AT ¢ nomouubio pedaktopunra “TlepeHoc metopa” (c. 162):

client class...
private static Date nextDay(Date arg) {
// BHewHMi1 MeTomn, OOJIXeH OBITbL B kJlacce Date
return new Date(arg.getYear(), arg.getMonth(),
arg.getDate() + 1);

npespalaeTcs B

class MfDate...
Date nextDay () {
return new Date(getYear(), getMonth(), getDate() + 1);
}



BBeneHue nokanbHoro pacunpenus (INTRODUCE LocAL EXTENSION)

Oco6ble mpo6eMbl B cly4ae NpuMeHeHns 060/104eK BOZHUKAKOT NTPU UCNO/Ib30Ba-
HUY METOMIOB, NTPUHUMAIOILMX B KaueCTBe apryMeHTa OpUIrMHaJl, Hanpumep:

public boolean after (Date arg)

[Tocko/bKy OpUruHan U3MeHATD Henb3s, paboTaTh ¢ after MOXHO TONbKO OHUM
Ccrnocooom:

aWrapper.after (aDate) // MoxHO 3acTaBuTb paboTaTb
aWrapper.after (anotherWrapper) // MoxHO 3acTaBuTb paboTaTb
aDate.after (aWrapper) // PaBoraTb He Oynmer

Lenb aToro BMAa nepekpeiTUs — CKPBITh OT MOMb30BaTeNs Knacca GakT npume-
HeHMst 060/104YKY. ITO NpaBUIbHASA CTpaTerus, NOTOMY YTO I0/Ib30BATEN0 060/104KM
He HYXXHO 6eCrlOKOMTBbC O TOM, 060/I04YKa /1N 3TO, M y HEro AO/DKHA GbITb BO3MOX-
HOCTb OfMHAaKOBO paboraTb ¢ 06omumu knaccamu. OJHAKO CKpbITb 3TY MHOpMaLMIo
NOMHOCTbIO A He cMory. [Ipo6reMa BbI3bIBaeTC HEKOTOPBIMM CMCTEMHBIMM METOJIA-
MU, HanpuMep equals. XoTi, ka3anoch 6bl, B Ufeane MOXKHO 3aMEHUTb equals B
MfDateWrap:

public boolean equals (Date arg) // BO3MOXHBI MpPOOJIEMs

ITO OMacHO, MOCKONbKY, XOTA TaK MO>XXHO afJlaITUPOBATh K/IacC K CBOMM 3aJlayaM, B
APYTUX YaCTAX Java-CHMCTeMbl NPEAIO/IaraeTcs CMMMETPUYHOCTb PaBEHCTBA, T.€. eC/N
a.equals (b), T0 b.equals (a). IIpu HapylIeHUM 3TOro COrnaileHUs MOXET BO3-
HUKHYTb Lie/IbIil PAZ CTPaHHBIX OMO0K. EqHCTBEHHBIN cnocob ux nsbexkatb — Mo-
amuumpoBatb Date, HO Befb, eciu 6bl 3TO MOXKHO ObINIO cAie/aTh, He NOTpe6oBancs
6b1 1 naHHbIA pedakTopuHr! [T03TOMY B TaKMX CUTYaLMAX MPUXOAUTCA JEMOHCTPU-
poBaTb TOT axT, YTO NpUMeHsAETCA 060/104YKa, U A/A NPOBEPKU PaBEHCTBA BbIGMPATh
METOJL C IPYTUM MMEHEM:

public boolean equalsDate (Date arg)

N36exxaTb MpoBepkM TMMA HEU3BECTHOTO 06'beKTa MOXXHO MyTeM NpeNoCTaBlIeHUs
BEepCUM JaHHOro MeTofa Kak ansa Date, tak u gna MfDateWrap:

public boolean equalsDate (MfDateWrap arg)

[Tpu pabote ¢ nopknaccamu 3Ta mpobneMa He BO3HMKAET, €C/IM He NepeKpbiBaTh
onepauyuu. Ecnu xe s BBIMOMHAO NEpPEKPbITHE, BOZHUKAET NYTaHUIIA C TIOUCKOM METO-
na. O6bIYHO A1 He NepeKpbIBal0 METO/bI B PaCUIMPEHMUAX, 2 TONBKO JOOABNAIO UX.






I'maBa 8

Opranmnsanusa JaHHbBIX

B 301t rnaBe 06CyXAal0TCA HEKOTOPbIE METOABI pe)aKTOPUHTA, KOTOPBIE MPeHa3-
Ha4yeHbl /1S YIpoLeHns paboTsl ¢ faHHbIMU. MHorue cuutarot pepakropunr “Camo-
vHKancynauus nons’ (c. 190) M3MMWHUM. Y)Ke JaBHO MAYT CIIOPBI O TOM, KaK OO'bEKT
AO/DKEH OCYILECTBATD JOCTYN K COOCTBEHHBIM JaHHBIM: HEOCPECTBEHHO MK Yepe3
MeTO/bI AOCTYMA. VIHOra METO/IbI JOCTYIA HY>KHbI, U MX MOXXHO MOMTYYUTh C TOMOLLbIO
ynomsiHyToro pedakTopuHra. 5, kak mpaBuio, BbIGMpa HeMOCpeACTBEHHBII JOCTYT,
MOTOMY YTO €C/IM MHe TOHAaA0OMTCS TaKOV peaKTOPUHT, ero O4eHb NIErKO BBIIOTHUTD.

OnHO 13 MO/e3HBIX CBOMCTB OObEKTHBIX A3bIKOB COCTOMT B TOM, YTO OHM paspella-
IOT ONpeAeNATb HOBbIE TUIIbl, KOTOpPbIE TO3BO/AKT [e/IaTh 6ONblLIE, YeM MPOCTbIE TUIIBI
AQHHBIX B OOBIYHBIX A3bIKaX. OfHAKO, YTOOBI HAYYUTbCA pabOTATh C 3TOM BO3MOXHOC-
TbI0, TpebyeTcsi HekoTOpoe Bpems. YacTo Mbl CHa4yaza UCIO/Nb3yeM MPOCTbIe AaHHbIE-
3Ha4YeHMs M MLIb [IOTOM MOHMMaEM, YTO yAoOHee 6b110 6b paboTaTh C 06bEKTOM.
Pedakropunr “3ameHa 3HaueHus JaHHBIX 06bekTOM” (C. 194) MO3BONAET NMPEBPATUTD
MO/T4a/IMBbIe JAHHbIE B KpaCHOpeunBble 00bekThl. Ecnu 3TH 06bEKThI NPeACTaBNAIOT
c06011 3K3eMIIsAPbl, KOTOPble MOTYT NOHAA06MTBCA BO MHOTMX MECTaX MPOrPaMMBbl, MX
MO)XHO MPEBPATUTb B 00BEKTBI-CCHIIKM C MTOMOLLbIO pedakTOpuHra “3aMeHa 3HaYeHUs
ceoinkon” (c. 198).

Ecnu oueBMAHO, YTO OOBEKT BBICTYMaeT B KaYeCTBE CTPYKTYPbl JAHHBIX, €€ MOX-
HO cAenatb 6onee MOHATHOM ¢ MoOMoLIb0 pedakTopuHra “3aMeHa maccuBa OObeK-
ToM” (c. 204). Bo Bcex aTux cnyyasx o6beKT npeacTaBasAeT coO0M MMLIb MEPBbI LIar.
PeanbHble MpeMMyLiecTBa JOCTUrAKTCA NMpU npuMeHeHun pedakrtopunra “IlepeHoc
Metoga” (c. 162), nossonsiouiero 06aBUTb MNOBEAEHME B HOBbIE OO'BEKTHI.

Maruyeckue 4mncna, T.e. YXCIA C 0OCOOBIM 3HAYEHUEM, TAK)Ke MPEACTABNAIT COO0M
npo6nemy. Korga s Tonbko HauMHan MpOrpaMMMUPOBATH, MEHsA MPERYNPEXAATH, YTO
MO/1b30BaThCA MMM He crefyeT. TeM He MeHee OHU MPOAO/KAIOT MOABNATLCA B NPO-
rpaMMax ¥ CEroAHs, U YTOObI M36aBUTHCA OT HUX, A UCMIONB3YI0 pedakTopuHr “3ameHa
MarmyecKoro Yucaa CMMBOIMYECKON KOHCTaHTOM (c. 223).

Css3u MeXAy 00beKTaM1 MOTyT ObITb ORHO- MM ABYCTOPOHHUMM. OHOCTOPOH-
HUe CBSA3M NPOILLE, HO MHOTAA TA HOBOI QYHKLMOHANIBHOCTH TpebyeTcsa NpUMEHUTD
pedakTopuHr “3ameHa OAHOHANpPaB/IEHHON CBA3M BYHANpaBaeHHON! (c. 216). Pedak-
TOPMHT Xe “3aMeHa ByHarnpaB/IeHHO CBA3M OAHOHAMpaB/ieHHoI (c. 219) ycTpaHseT
M3JIMILHIO CTOXKHOCTDb, KOTia BBISICHAETCS, YTO [BYHANpaB/eHHAaA CBA3b Oonblie He
HY)KHa.



I'naBa8 Opranusaumusa faHHBIX

S 4yacTo CTaNnKMBaNCA C CUTYALMAMM, KOTZIa K/1acchbl rpadmyeckoro nuTepderica Bbi-
MONHAIT OU3HeC-OTUKY, T.€. 3aHUMAIOTCA HECBOMCTBEHHON MM [ieATeNbHOCTbI0. [Ina
nepeHoca MOBeleHUsA B K/IacChl MPeAMETHON 06/1acTu Heo6XOAMMO TaM Xe XPaHMTb
AaHHbIE, U IOAEPXKUBATD rpadyuecKmit MHTepeiic Monb30BaTeNA C NOMOLLbIO pedak-
TopuHra “[lybnupoBaHue BUAMMBIX AaHHBIX (c. 207). S npoTuB [y6MMpOBaHUA AaH-
HbIX, HO B 3TOM C/Ty4ae Mbl UMeEM JIe/I0 C UCK/TI0YEHUEM.

OmHUM M3 KII0YEBBIX NPUHLMIIOB OGBEKTHO-OPMEHTMPOBAHHOTO INPOrPaMMM-
poBaHMs sBNseTCA MHKancynsaumsa. Ecnm HekoTopble OTKpbITble JaHHble MOBCIOAY
AeMOHCTpUPYIOT cebst, pepakTopuur “VInkancynauusa nona” (c. 224) obecneyuT um
[OCTONMHOE npuKpbiTHe. ECu faHHbIe NPeACTaBNAIOT COO0M KONIEKUMIO, CIEfyeT BOC-
nonb3oBatbcsi pedakTopuHroM “VIHkancynaumsa xonnexumu® (c. 226), NOCKONbKY AN
KoneKuuit Tpebyerca ocobuiit mpotokon. Ecnmu o6HaxkeHa Lenas 3anuch, Boibepute
pedbakTopuHr “3aMeHa 3anmucy K1accoM AaHHbIX (c. 235).

Ocoboro obpaienns TpebyeT Takoi BUJ JAHHBIX, KaK KO TUMA — CreLMaNbHOe
3HayeHue, KOTOpPOe YKa3blBaeT HEKOTOPYI0 OCOOEHHOCTb TUMA K3eMNIApa. 3a4acTyio
3T JaHHblE MPEACTABNAT COOON MepeyncieHne; MHOIAA OHM PeaTu3yITCs KakK CTa-
TUYeCKUe HeM3MeHsieMble 1ie/IOYMCIeHHble 3HaueHua. Ecnm kop uMeeTcst Tonbko ans
MHGOpPMALIMK U He MeHsIeT MOBeJleHMe K/1acca, MOXXHO BOCIIONb30BaThCA pedakTOPMH-
roM “3aMeHa Koja TMma kinaccoM” (c. 236), KOTOpbIi BefeT K /My4lleit NpoBepKe THIA
u 3aKnajpiBaeT QyHAAMEHT 1A MepeHoca NoBefleHUs B AanbHeitweM. Ecnu kop tMna
OKa3bIBaeT B/IMSAHUE Ha IOBefleHMe K/Iacca, MOXKHO MOMBITaTbCA NMPUMEHUTH pedak-
TopuHr “3aMeHa koga TMna nogknaccamu” (c. 241). Ecnu aTo He ynaercs, BO3SMOXHO,
nonoiaeT 6omnee cnoxHwlit (HO u 6oee rubkuit) pepakTopuHr “3aMeHa Koja THMa CO-
crosinuem/crpateruen” (c. 245).

Camounnkancynauus nons (Self Encapsulate Field)

[TIpu HemocpencTBEHHOM 06palleH!M K MO0 paboTa ¢ HUM CTAHOBMUTCA 3aTPYAHU-
Te/IbHOM.

Co30atime MemoObl NONYHEHUSA U YCMAHOBKU 3HAYEHUS NOAA U 06pauatimecy K Nonwo
MOnbKO Hepe3s HUX.

private int low, _high;

boolean includes (int arg) |
return arg >= low && arg <= high;

[}

}



Camounnkancynauus 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;

}

MoTuBauus

Yro Kacaercs obpalleHus K MOMAM, TO 3/1eCh CYLIECTBYIOT iBa noaxona. [lepsbiii
M3 HUX YYMT, YTO B K/IacCe, B KOTOPOM OMpefielieHa TNepeMeHHas, 00palaTbcs K Hel
MOXXHO HENOCPeACTBeHHO. [Ipyras e LIKO/MA YTBEPXK/JaeT, YTO AaXke BHYTPMU Kiacca
cleayeT BCerfia MCronb30BaTh METOAbI AOCTYINA K NMOMAM (KOCBEHHBIN HOCTYI K Nepe-
MeHHOM). MeXay CTOPOHHMKaMM pa3HbIX MOAXOAOB MOCTOAHHO BO3HMKAIOT ropsAumne
puckyceuu. (Cm. o6¢cysxpenne B pabotax [1] (c. 413) u [6].)

ITo cyTH, NpeuMYILEeCTBO KOCBeHHO20 00PAULEHUS K NEPEMEHHOU COCTOMUT B TOM, YTO
OHO MO3BO/AET MOAK/IACCY MEPEKPITh METOJ MONyYeHUs MHPOpMaLuu u obecrneyn-
BaeT 6onbLIYI0 TMOKOCTb Mpyu paboTe C AAHHBIMU, HATTPUMEP OTIOKEHHYI0 MHULIMAIIN-
3aLMI0, IPU KOTOPOI NepeMeHHast MHULMAIM3UPYETCA IUILD TIPU HEOOXOAMMOCTH ee
MCIIONTb30BaHUA.

[Tpenmy1ecTBO HenocpedcmeenHo20 00pauLeHUS K nepeMeHHOL 3aK/TIOYaETCS B JIer-
KOCTM yTeHust Kopa. He HY>KHO Bce BpeMs BCIOMMHATD — “3TO POCTO METOJ, MONTyYe-
HMs1 3HAYEHUA TIEPEMEHHOI .

Most B3rasp Ha 3Ty npo6neMy aBoiicTBeHHbIN. OOBIYHO 5 TOTOB AEMCTBOBATH TaK,
KaK CYMTAIOT NMPaBWIbHBIM OCTajIbHble YYaCTHMKM KoMaHAbl. OnHako, [ENCTBYs B
OAMHOYKY, 5 MPEeANOYNTAI CHA4Ya/la UCMIO/Ib30BAaTh HEMOCPEACTBEHHOE obpallieHue K
TiepeMeHHOM, N10Ka OHO He AB/AETCA MpensATcTBMeM. [Ipy BO3HUKHOBEHUM HEYRO6CTB
3TOrO MOAXOMA s NEPEXOXY Ha KOCBEHHOe obpalleHne K nepeMeHHbIM. Pedakropuur
TMIO3BOJIAET JIETKO M3MEHUTD CBOE pellieHue.

Ba)kHeiumit OBOJ IPUMEHUTD JAHHBINM pedaKTOPUHT BOSHUKAET, KOTla py 06-
pauleHMM K MOMI CyIepKaacca HeoOXOAMMO 3aMeHMTb obpallleHue K IepeMEHHOM
BBIYMC/IEHMEM 3HayeHus B nopknacce. [lepBbIM 11aroM Ajis 3TOro ABNAETCA CaMOMH-
Kancynsuus nonsA. 3aTeM MOXKHO 3aMEHUTb METO/Ibl MOy4YeHMSA M YCTAHOBKM 3Have-
HU TEMU, KOTOpbIE BaM HEOOXOAMMBI.



I'napa 8 Opranusaums gaHHBIX

Texuunka

u CosnaﬁTe METO/bI NMOMTYy4€HUA U YCTAHOBKU 3HAYE€HUA TTONIA.

® Haitaure Bce obpalleHus K MOMIO M 3aMEHMTE UX METOlaMy TMONYYeHUS UK
YCTaHOBKM 3Hau€eHMUIA.

=> 3amenume umenue NoAs 8bI3080M Memood nonyueHus 3HaMeHus; 3amesume
npuceausaxue nouo 8vl3060M memooa ycmaHosKu 3Ha4eHuA.

= Jna nposepxu MoxHO npueneub KOMNUAAMOP, BpeMEHHO USMEHUB HA3BaHUE
nons.

8 Cpenaiite none private.

[IpoBepbrte, Bce M 06pallieHns Hai/IeHbl M 3aMEHEHbI.

B BbInonHMTe KOMIUIALMIO U TECTUPOBAHUE.

IIpumep

B03MOXXHO, C/Ieayo1yit KO CIMLIKOM POCT A/Is TPMMepPa, HO 3aTO OH He NToTpe6o-
BaJ/l MHOTO BPEMEHMU VIS HaMUCAHUA:

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;

}

JIns caMOMHKANCYNALMM A ONPENeNSAI0 METOABI MMONTYYEHUA M YCTAaHOBKYM 3HaUYeHM it
(ecnu TakOBBIX ellie HET) ¥ MPUMEHSI0 UX:

class IntRange {

boolean includes(int arg) {
return arg >= getLow() && arg <= getHigh();
}

void grow(int factor) {
setHigh (getHigh() * factor);
}



Camounkancynauus 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;
}

[Tpu Mcnonb3oBaHMM CAMOMHKAICYNALMM HeOOXOAMMO MPOABNATb OCTOPOXXHOCTD,
NpUMEHAs MeTOJ] YCTAHOBKM 3Ha4e€HMA B KOHCTPYKTOpe. YacTo npefnonaraercs, 4to
METOJ yCTaHOBKY OYIeT MCIONb30BaH TONBKO MOC/IE CO3laHMsA 00bEKTa, TaK YTO €ro
NOBefieH)e BO BpeMs MHULMAM3aL MM MOXeET ObITb MHBIM. B Taknx ciyvasx s npeano-
YUTAK0 UCIIO/NB30BaTh B KOHCTPYKTOPE HEMOCPeACTBEHHOE OOpallieHue Ny OT/e/IbHbINA
MEeTOJl MHULIMANMU3ALIMN:

IntRange (int low, int high) {
initialize(low, high);

}

private void initialize(int low, int high) {
_low = low;
_high = high;

Ba)kHOCTDb 3TUX JieiicTBUI MPOABUTCSA NPU CO3AAHMM MOAKACCA, HATIpPUMED

class CappedRange extends IntRange ({

CappedRange (int low, int high, int cap) {
super (low, high);
_cap = cap;

}
private int cap;
int getCap() {

return _cap;

}
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int getHigh() {
return Math.min(super.getHigh(), getCap());
}

MoxxHo LIE/IMKOM MEepEKPHITh NOBeAeHMe IntRange B OTHOLLIEHUE _cap, He Me€HAA
pu 3TOM IIOBEICHNE UCXOAHOr0O K/1acca.

3aMeHa 3HaYeHUA JAHHBIX 00 HEKTOM
(Replace Data Value with Object)
UmMeeTca aneMeHT AaHHBIX, KOTOpOMY Tpe6yK)TCH AOIO/THUTENIbHBIE JAHHBbIE UIN

TIOBe/IeHME.
IIpeo6pa3syiime snemenm 0aHHbix 8 00BEKM.

Order

customer: String

[/

Vv

1 Customer

Order > 2

name: String

MoruBanusa

3ayacTylo Ha paHHUX 3Tanax paspabOTKM MPUHMUMAETCH pelieHMe O TpefcTaBlie-
HUM MPOCTBIX GAKTOB B BUJIE MPOCTHIX IMEMEHTOB JAHHBIX. 3aTeM, B poLecce pa3pa-
60TKM, OOHAPY)XMBAETCSA, YTO ITU NPOCThbIE TIEMEHTBI HA CAMOM Jiefie Kyfja CTIOXKHee.
Tenedonublit HOMep BHaYane MOXeET ObITb MPEACTaBleH B BUAE CTPOKM, HO NO3AHEE
BBIAACHAETCA, YTO y HEro AO/KHO ObITh 0co60e NoBefeHMe, HanpuMep B Buae popma-
TUPOBAHMs, U3BIEYEHUA KOAA TOPOfia 1 T.I. Ec/iu Takux 31€eMeHTOB BCero nuib napy,
COOTBETCTBYIOLME METO/Ibl MOXXHO NMOMECTUTb B OOBEKT, KOTOPBIN MMM BNaJe€eT, HO
TaKOJ KOJi HauMHaeT GbICTPO MOMNaxuBaTh AyONMPOBAHMEM U 3aBUCTBIO K QYHKLMAM.
Ecnu BbI yuyanu takoi 3anax, npeo6pasyifTe jaHHbIe B OOBEKT.



3aMeHa 3HaYyeHuA JaHHbIX 00beKTOM (REPLACE DATA VALUE WITH OBJECT)

Texuuka

Cospaiite knacc ia 3HadeHus. [IpenycMoTpute B HeM final none Toro >e Tuna,
YTO M y 3HaUeHMA B MUCXOAHOM Knacce. JJo6aBbTe MeTO YTEHMA U KOHCTPYKTOP,
NPUHUMAIOLLNIA 1T07I€ B KaYeCTBE apryMeHTa.

BpinonHuTe KOMIUAALMIO.
V3MeHuTe THI NTONA B UCXOAHOM KJ/1acCe€ Ha HOBBI KJ1acc.

MUsmeHurte METOJ NONy4YeHUs 3Ha4Y€HUA B UCXOJHOM KJ1acce TaKk, 4TOOBI OH BbI-
3bIBa/1 METOA YTCHUA HOBOI'O KJ/1acca.

Ecnu none ynommuHaeTcA B KOHCTPYKTOpe MCXOJHOTO Kjacca, MPUCBOMTE eMy
3Ha4YeHMe C MOMOLLbI0O KOHCTPYKTOpa HOBOTO K/lacca.

WU3smeHuTe METO[ MOTy4Y€HUSA 3HAYE€HUA TaK, 4YTOOBI OH co3aBan HOBBIN 3K3€MII-
JIAp HOBOTI'O KJ/1acca.

Beinonuure KOMITUNTALUIO U TECTUPOBAHNE.

[lnsa HoBOro o6bekTa MOXeT NOTpe6oBaThbCs pedakTOPUHT “3aMeHa 3HaYeHUA
ceoinkon” (c. 198).

IIpumep

HauHy ¢ npuMepa knacca 3aka3a order, B KOTOPOM K/IMEHT Customer XpaHUTCA
B BU/Ie CTPOKM, a 3aTeM NMpeo6pa3yio KIMEHT B 0OBEKT, 4TOObI XpPaHUTb B HEM TakKue
[aHHblE, KaK afipec WM OLEHKY KPeAMTOCOCOOHOCTH KIMEHTA, a TaKoKe A06aBnATh

noje.

clas

3HY10 QYHKLIMOHANIBHOCTD /1S pPabOThI € 3TOM MHPOPMaLMeit.

s Order...

public Order (String customer) {
_customer = customer;

}

public String getCustomer () {
return customer;

}

public void setCustomer (String arg) {
_customer = arg;

}

private String _customer;

Bot NpUMep KJIIMEHTCKOro Kojia, UCNO/Ib3YIOLIEro 3TOT K/1acc:
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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;

CHayvasna s co3/1al0 HOBbIi K/Iacc K/IMeHTa. B HeM 6ynieT uMeTbcsA 06bABNEHHOE KaK
final none ans cTpokoBoro arpubyTa (Takoe e, kak TO, KOTOPO€ UCMO/b3YETCA B Ha-
CTOALLMI MOMEHT B 3aKase). I Ha30By ero name 1 OffHOBpeMEHHO CO3/JaM METOJ NONTy-
YeHUs 3HaYeHMs 3TOTO MO/ M KOHCTPYKTOP, B KOTOPOM UCMONb3yeTCsA 3TOT aTpUOyT:

class Customer { .
public Customer (String name) ({
_name = name;
}
public String getName ()
return name;
}

private final String _name;

Tenepsb s U3MeHIO TUII MONA KMMEHTA M METOAbI, KOTOpbIe K HEMY oOpallaloTcs, Ta-
K1M 06pa3oM, YTO6bI OHYM MCNONTBb30BaNY CChUIKYM Ha Knacc Cus tomer. Merop nonyue-

HMUA 3HAYEHUA U KOHCTPYKTOP OYeBUAHBI. [l MeTO/1a YCTAaHOBKM 3Ha4e€HMA A CO3[Al0
HOBBIN 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 3HauyeHuA faHHbIX 06bekTOM (REPLACE DATA VALUE WITH OBJECT)

MeTon ycTaHOBKM CO3/1aeT HOBbIN 06beKT Cus tomer MoToMy, YTO MPEeXHMI CTPO-
KOBBIA aTpuOYyT 6B 06BEKTOM-3HAYEHMEM, M B HacTosllee BpeMa Customer Toxe
ABNsIETCA OOGbEKTOM-3HaueHMeM. ITO 3HAYMT, YTO B KaXKAOM 3aKa3e MMeeTcs c06-
CTBeHHbII 06bekT Customer. Kak npaBuio, Takue 06beKTbl-3Ha4eHUSA JOMKHBI ObITb
HeM3MeHseMbIMH, On1arofapsa yeMy yaaetcs n36eXaTb HEKOTOPBIX HEMPUATHBIX OLIM-
60K, CBA3aHHBIX C NceBAoHMMaMu. [Tozxxe MHe noTpebyeTtcs, 4Tobbl Customer cran
06bEKTOM-CCBIZIKON, HO 3TO NPOM3ONMJET Y>Ke B pe3y/nbTaTe Apyroro pedakTOpMHra.
A noKa caMoe BpeMsi BHIMOMTHUTb KOMIUIALMIO U TECTUPOBAHME.

Tenepb s paccMOTpI0O MeTOAbl 3aKa3a, paboTaioLMe C KIMEHTOM, M BBIMOMHIO He-
KOTOpble U3MEHEHUs, NPU3BaHHbIE NPOSACHUTb HOBOe MonoxkeHue Beeit. K Metony
NoNyyeHUs 3HaueHusA s npuMeHio pedakropunr “Ilepeumenobanne metoma” (c. 290),
4TOObI CAIE/IATh OYEBUAHDBIM, YTO OH BO3BpALLiaeT UM, 2 He OOBEKT:

public String getCustomerName () {
return _customer.getName () ;

}

Yro Kacaercs KOHCTPYKTOpa U M€TOAA YCTAHOBKU 3HAY€HUA, UX CUTHATYpbl U3ME-
HATDb HE Tpe6yerc;1, HO MM€HA apryMeHTOB C/1€AyeT U3MEHUTD:

public Order (String customerName) {
_customer = new Customer (customerName) ;

}
public void setCustomer (String customerName) {
_customer = new Customer (customerName) ;

}

Jlanee npu npoBeaeHuy cnepyoulero pepakTopuHra Mo>xkeT noTpe6oBaTbcs foba-
BUTb HOBbII KOHCTPYKTOP M METOJi YCTAHOBKM, KOTOPOMY MepefaeTcA CyLeCTBYOLIMA
K/IUEHT.

Ha 3ToM faHHb1 pepak TOpUHT 3aBeplliaeTcs, HO, Kak M BO MHOTMX APYTUX CyYasX,
TpebyeTcs CAenaTh elye OfHY Bellib. Ecu HYy>KHO 106aBUTb K K/IMEHTY OLIEHKY Kpeau-
TOCNOCOOHOCTH, apec UM UHYI0 MUHOPMALIMIO, TO B HACTOALLMI MOMEHT CA1eNIaTb 3TO
He/b3s1, IOTOMY YTO K/acc Customer feicTBYeT Kak 06beKT-3HayeHune. Kaxablit 3a-
Ka3 MMeeT COOCTBEHHbIN 00bekT Customer. Yro6s! npuaars Customer atu atpuby-
Tbl, HEO6XOAMMO NpUMEHNTD pepaKkTOpHHT “3aMeHa 3Ha4eHuUs ccblnkoir” (c. 198), yto-
6bI BCe 3aKasbl /i OHOTO U TOTO )K€ K/IMEeHTa UCMONb30BANM OIMH U TOT Xe 06DBEKT
Customer. PaccMaTpuBarolumiica 3jechb npumep He 3aBeplIeH — Mbl 3aIMEMCA UM
TpyY ONMCAHUM crieayiolLlero peakTopuHra.
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3amena sHaueHusn ccoinkoit (Change Value to Reference)

EcTb K/1acc ¢ MHOXKeCTBOM OIMHAKOBBIX 9K3€eMI/IAPOB OJHOTO K/1acca, KOTOpbIe Xe-
NaTelIbHO 3aMEHUTb OIHUM OOBEKTOM.
ITpespamume o6wvexm 6 06beKM-CCHLIKY.

1 Customer
Order -
name: String
\\]L
* 1 Customer
Order
name: String

MotuBauusa

Bo MHOIMX CMCTeMaX MOXXHO BBIMONHUTDb MOJNE3HYI0 KIacCMPUKALUIO OOBEKTOB
KaK 06'beKTOB-CCbITIOK U 0O DbeKTOB-3HaYeHui. O6vexmbl-cCblIKU — ITO TaKue 0Obek-
Tbl, KaK KIMEHT uam cyeT. Kaxablit 06bekT 0603HayaeT OfMH OODBEKT peanbHOro
MUpa, M PaBHBIMU CYUTAIOTCA COBMajaiolme 00bekTol. O6vexmoi-3Ha4eHUs — 3TO,
HanpuMep, JaTa WU AeHeXHas cyMMa. Takue 06bEKThI MOMHOCTBIO ONMpe/e/eHbl 3Ha-
YEHMAMM CBOMX JaHHBIX. HeT HUKaKMX BO3pa>keHMi NPOTHUB CYLLeCTBOBaHUA Ay6nen
00'beKTOB-3HaY€HUM, TAK YTO B CUCTEMe MOTYT ObITb COTHM OOBEKTOB CO 3HAYEHUEM,
ckaxkeM, “01.01.2000”. Bbl JO/HKHBI MMeTb BO3MOXXHOCTb NMPOBEPATb, PaBHbI /I [1Ba
o6 beKTa-3HaYeHUs, a /IS ITOTO C/IefyeT MepPeKpbITh MeToA equals (a Tak>xe MeTox
hashCode).

Bbi60p MeX Ay CChIIKOM M 3HAYEHUEM He BCerja oYeBujeH. 3a4acTyi0 M3HaYa/IbHO
MMeeTCs TIPOCTOe 3HaYeHne ¢ HeOONMbIIMM 06BEMOM HEM3MEHAEMBIX JaHHbIX. 3aTeM
BO3HMKaeT HeOOXOAMMOCTDb 06aBUTb M3MEHsAEMble JAaHHBIE Y TAPAHTUPOBATDb Nepena-
4y 9TUX U3MEHEHMI MPYU Bcex 0OpallleHnAX K 06bekTy. B TakoM crydae 06bekT-3Have-
HMe HEOOXOMMO NMPEBPATUTD B OO DEKT-CChI/IKY.



3aMeHa 3HayeHus cchinkoi (CHANGE VALUE TO REFERENCE)

TexHUKa

B Boinonuure pedakTopuHr “3ameHa KoHCTpykTopa dabpuynsiM MeTomoM” (c. 321).

BbInonHuTe KOMNUAALMIO M TECTUPOBaHME.
B Pewnte, kakoit 06beKT OTBeYaeT 3a obpallieHue K 06bekTam.
=> VIm momem 6oimv cmamuueckuii cnoéapv unu 06vexm peecmpa.

B xavecmee mouku 0ocmyna 0715 H08020 06BeKMA MOKHO UCNONb306AMD He-
CKO/IbKO 00BeKMO8.

® Onpepnenute, kak 6yayT co31aBaTbcsi 00BEKTHI — 3apaHee UMM AUHAMUYECKH, 11O
Mepe HaJoOOHOCTH.

=> Ecnu 06vexmvt co30aromcs npedsapumenvro u u3sneKaromcs u3 namamu, He-
06x00uM0 0becnedump ux 3azpy3Ky nepeo mem, Kax oHu nompebyomcs.

® J3menute GabpuuHbIit METOA TaK, YTOOBI OH BO3BpaLlian 06bEKT-CChIIKY.

=> Ecnu obvexmvt co3daromcs 3aparee, HeOOX00UMO peuums, Kak obpabamol-
samv owubKU Npu 3anpoce Hecyulecmsyiousezo 06vexma.

Mowem nompe6osamuvcs npumernumo xk pabpuxe pegpaxmopunz “Ilepeumero-
sanue memooa” (c. 290), umobvt ykazamv, 4mo OHA 6036pauLaem cyuiecmsy-
roujue 06vexmol.

® Boinmonuure KOMIMUIALUIO U TECTUPOBAHUE.

IIpumep

[Tpomomxy ¢ MecTa, rie Mbl OCTAaHOBM/INCD IIPU OMUCaHUM pedaKTOpuHra “3ameHa
3HauyeHMs AaHHbIX 06bekToM™ (c. 194). VITak, MMeeTCs ClefyoLMit KNIAcC KINEHTa:

class Customer {
public Customer (String name) {
_name = name;
}
public String getName() {
return name;
}

private final String name;

Ero NCMONb3YIOT K/TAaCC 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;

M HEKOTOPbBIN KIMEHTCKUIMA KOJ;:

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.getCustomerName () .equals(customer))
result++;

}

return result;

B HacTOAWMIT MOMEHT 3TO — OO'bEKT-3HaueHMe. Y KaXK[Oro 3akaza COOCTBEHHbIN
00beKT customer, gaxe ecnu KOHLENTYa/IbHO 3TO OAMH M TOT )K€ K/IMEHT. A Xouy
BHECTM U3MEHEHMs TaKMM 06pa3oM, YTOObI MPU HA/IMUMM HECKOTbKMX 3aKa30B Of{HO-
ro M TOTO K€ KIMEHTa B HUX UCIONb30BaACA Obl OMH M TOT e IK3eMI/IAP Klacca
Customer.B AAHHOM C/1y4ae 3TO O3HAYA€T, YTO /1A KaXKA0ro MUMEHM KIMEHTA NO/DKEH
CYLLIeCTBOBATb TO/BKO OAMH OOBEKT.

S HaumnHalo ¢ pedpakTopuHra “3aMeHa KOHCTpYKTOpa pabpuyHbIM MeToAOM” (C. 321).
Ero TNIPpUMEHEHUE NMO3BOIUT MHE KOHTPO/IUPOBATb NMPOLIECC CO3AHUA 06'beKTOB, 4TO
OKaXeTCS BaXKHbIM B la/ibHe1eM. S onpenensio Gpabpu4HbIi METOJ B K/IMEHTE:
class Customer

public static Customer create(String name) {
return new Customer (name) ;

}
3aTeM s 3aMeHsI0 BbI30Bbl KOHCTPYKTOpa obpauienueM k pabpuke:

class Order {
public Order (String customer) {
_customer = Customer.create(customer);

}

ITocne 3TOro 2 AiEN1al0 KOHCTPYKTOP 3aKPbIThIM:

class Customer {
private Customer (String name) {
_name = name;

}



3ameHa 3HauyeHUA ccblKoit (CHANGE VALUE TO REFERENCE)

Tenepb MHe Haji0 peLINTDb, KaK BbIMOMHATb obpalleHue K K1meHTaM. S npeanoyu-
Tal UCIO/B30BaTh APYroy 06bekT. ITO yno6HO npu pabore ¢ o6bekTaMu Hanopobue
MYHKTOB 3aKas3a. 3aka3 OTBeYaeT 3a NpefOCTaB/leHMne JOCTyNa K nyHkTaM. [Ipaspa, B
Halllell CUTYalMM TaKoro o6'beKTa He BUIHO. B TakoM ciydae s 06bIYHO CO3/jal0 06BEKT
peecTpa, KOTOpbIi JO/DKEH CTY>XUTb TOYKON AOCTYNa. /1A MPOCTOTbI 3/1eCh A COXPAHIO
€ro B B1/Ie CTaTM4eCKOro Mo B kinacce Customer, fiefas noc/nefHuit TOUKOi JOCTyna:

private static Dictionary _instances = new Hashtable();

3aTeM st NpMHMMAIO pelleHMe O TOM, KaK MMEHHO CO31aBaTh KIMEHTbl — “Ha NieTy”
no 3anpocy uau 3apaHee. Bocnonbayioch nocnegHuM cnocobom. Ilpu 3amycke Moero
NPUIOXKEHNA 51 3aTPYXKAI0 UCIIONIb3yeMble K/IMEHTBI (MX CMMCOK MOXKHO B3ATb U3 6a3bl
AaHHBIX My U3 daitna). 118 NpOCTOTHI 1 UCMONb3YI0 “NPOLINTBIN KOJI, KOTOPbIN BIO-
C/IeiICTBMM BCerjia MOXXHO OyfleT U3MEHMTDb C NOMOLbI0 pedpakTopuHra “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 s Moguduuupyio ¢pabpuyHbIt MeTOA Tak, 4TOObI OH BO3Bpallian 3apaHee
CO3/IaHHDIN K/IMEHT:

public static Customer create(String name) {
return (Customer) _instances.get (name);

}

[Tockonbky Metop create Bcerfa BO3BpAILAET y)Ke CYLIECTBYIOLIMI K/IMEHT, 3TO
JO/DKHO OBITb O4EBUAHO M3 €r0 UMEHM, TaK 4YTO A npuberaio k pedpaktopunry “Ilepe-
uMeHoBaHue metopa” (c. 290).

class Customer...
public static Customer getNamed(String name) {
return (Customer) _instances.get (name);

}
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3amena ccoinku 3HaveHueM (Change Reference to Value)

MmeeTcs HeOONBIION HeM3MeHAEMBIN 1 Hey[lOOHBI /151 YTIpaB/ieHUsA 00 BEKT-CChIIKA.
Ipespamume ezo 6 06vexm-3nauerue.

* 1 Currency
Company

code:String

L
\ u_—

<

1 Currency

Company D
code:String

MoTuBanusa

Kak u B cnyyae pedaktopuHra “3ameHa 3HadeHus ccolnkon” (c. 198), Bbi6op Mexay
00'bEeKTOM-CCBITKOI 1 06bEeKTOM-3HaueHMeM He Bcerja oyeBuaeH. Takoro popa peure-
HMS YaCTO MPUXOAMUTCS MEHATb Ha MPOTUBOIIONOXKHBDIE.

[lepexop OT CChIIKM K 3HA4€HUIO MOXKET ObITh BbI3BaH Npo6/reMaMu, BOSHUKAIOLLM-
My mipu paboTte ¢ 06beKTOM-CChlKOM. O6BEKTaMU-CCHIIKAMU HEOOXOAMMO TeM MM
MHBIM 06pa3oM ynpaBnAThb. Bcerga npuxoamMrcs 3anpalunBaTh HYXXHBIN OOBEKT Y KOH-
Tponnepa. CBsA3M B NaMATU TOXE MOTYT OKa3aTbcsl HeYAOOHbIMYU B paboTe. B ocobeH-
HOCTM TO/Ie3Hbl OOBEKThI-3HaYeHUA B PACIpefie/leHHbIX M TMapa//eNnbHbIX CUCTEMAX.

Ba>xHoe cBOCTBO 06beKTOB-3HAYEHMU I 3aK/TI0HAETCA B TOM, YTO OHY JODKHBI ObITH
Heu3MeHsieMbiMu. [Ipy KaXkIoM 3ampoce, BO3Bpall[alollleM 3HauyeHNe OJHOTO U3 HUX,
JOJDKEH MO/YYaTbCs OAMH M TOT XKe pe3ynbTat. Ec/iu 310 Tak, To He BO3HMKaeT npobnem
MpU Ha/IMYUM MHOTUX OOBEKTOB, NMPENCTABNAILMX OfHY M Ty e CYLHOCTb. Ecnu
)K€ 3HayeHMe M3MeHsAeMOoe, TO HeOOXOAMMO rapaHTUPOBATh NP U3MEHEHUU NH06Oro
13 06'bEeKTOB COOTBETCTBYIOLIEEe U3MEHEHME BCEX OCTA/IbHBIX OOBEKTOB, MPEACTAB/IA-
IOIMX TY Xe CaMYI0 CYLHOCTb. ITO HaCTONBKO TPYAHO, YTO MpOLUe CAeNaTb OObeKT
06BEKTOM-CChITKOM.

Ba)kHO BHECTM SICHOCTb B CMBIC/ CNIOBa HeusmeHnAemuiii (immutable). Ecnin ume-
eTcs K/acc, MpeACTaBNALMA TeHEKHYI0 CYMMY U COMiep>Kalliuif TUI BaniOThl U ee
KO/TMY€ECTBO, TO OOBIYHO 3TO OOBEKT C HEM3MEHAEMbIM 3HaUeHMEM. ITO He 3HAYMT, YTO
Ballla 3apn/aTa He MOXET M3MEHUTbCA. DTO 3HAYUT, YTO J/IA U3MEHEHMA 3apIIaThl
HeO6XOAMMO 3aMEHUTD CYLIECTBYIOLIMIA OODBEKT-3HaUeHME AeHEXHON CYMMbI ApYTUM
00 BEKTOM-3HaYeHMEM JIEHEXKHOM CYMMBbI, @ HE U3MEHATb 3HaYeHMe B CYLIECTBYIOLIEM
obbekTe. Bawy cBA3M ¢ 06'beKTaMM 3apIIaThl MOTY T U3BMEHMTHCSA, HO CaM 06beKT-3Ha-
YyeHue He UMEHAETCH.



3ameHa ccbinku 3HadeHueM (CHANGE REFERENCE TO VALUE)

Texnuka

B Y6enautecnb, YTO nMpeobpasyeMblit 0OBEKT HEM3MEHAEMDIH MM MOXET CTaThb He-
N3MEHAEMBIM.

=> Ecnu 8 nacmosujee 8pems 06vexm He A618emcs HeUIMeHAeMbIM, 0006eiimecs ¢
« »
nomowvio pegpaxmopunza “Yoanenue memooa ycmarnoexu snaenus” (c. 317),
4mobvl OH cmMan MaKosbIM.

Ecnu npeobpasyemviii 06vexm Henv3s cOenamop HeusMeHseMbiM, OGHHbLIL pe-
dakmopune cnedyem ommenume.

@ Cospaitte MeTobl equals u hash.

Boinonuure KOMIUIALUIO U TECTUPOBAHUE.

@ PaccMOTpUTe BO3MOXXHOCTb yAaneHMsa pabGpuuHBIX METOAOB M MpeBpalieHus
KOHCTPYKTOpPA B OTKPbITBIi METO,.

IIpumep
HaqHy C K/1aCcCa BaNnThI:

class Currency...
private String code;

public String getCode() {
return _code;

}
private Currency(String code) {
_code = code;

}

Bcst GyHKIIMOHANBHOCTD 3TOTO K/1acca COCTOMT B XpaHEHUY U BO3BpaTe KOJa Baslko-
Tbl. ITO 0OBEKT-CCHIIKA, IOITOMY A/IA TONMyYEHUs FK3EMIUIAPA HEOOXOAMMO UCIIONb-
30BaTh KOJ

Currency usd = Currency.get ("USD");

Knacc Currency nopaep>xuBaer CrMcok 3k3eMnsapos. 51 He Mory npocto obpa-
TUTbCA K KOHCTPYKTOPY (BOT OYEMY OH 3aKpbITbIi).

new Currency ("USD").equals(new Currency("USD")) // false

Yto6b1 npeobpasoBaTh ero B 06bEKT-3HaUEHME, BaXXHO YIOCTOBEPUTLCA B HEM3Me-
HseMOCTH 06beKTa. Ecim 06'beKT M3MeHsIeM, He MbITATeCh BHIMONTHUTD 3TOT pedaKTo-
PMHT, TOCKONbKY M3MeHsAeMoe 3HayeHne NPUBOAUT K 6€CKOHEYHBIM M3MAThIBAKOILIUM
CChUIKaM.



I'naBa 8 Opranusauus AaHHBIX

B HaueM cnyyae 06beKT HeM3MeHsEM, TOITOMY CIeflyIOLIMM LIaroM 6yaeT onpene-
neHye MeTofa equals:

public boolean equals(Object arg) {
if (!(arg instanceof Currency)) return false;
Currency other = (Currency) arg;
return (_code.equals(other. code));

Onpepensis equals, A nomkeH onpenenutb u MetToa hashCode. Cambiit npocToit
cnocob caenaTb 3TO — B3ATD X€ll-KOAbI BCEX MOJIEN, MCNIONb3YeMbIX B METOfle equals,
M BBIMIO/IHMTb HAJ, HUMM OMepaumio NobuToBoro ucknwoyawlero unm (*). B namem
C/ydae 1ojie TONbKO OIHO, TAK YTO BCE OYEHb MPOCTO:

public int hashCode() {
return _code.hashCode () ;

}

[Tocne 3aMeHbl METOAOB MOXXHO BbINONTHUTH KOMIM/IALMIO U TeCTMpOBaHue. 5 pon-
)K€H 3aMeHUTb 062 MeTo/a, TaK Kak MHaye 106asa KO/N/IeKLMA Ha OCHOBE XeIMPOBaHM,
Takas kak Hashtable, HashSet unu HashMap, MoXeT MoBecT# ce6s1 HEKOPPEKTHO.

Tenepb s1 MOTy CO34aTh CKONBKO YTOAHO OIMHAKOBbIX 06'beKTOB. Sl MOry u36aBuTbCA
oT 11060ro noBefeHMsI KOHTpO/Iepa B kacce M GpabpuYHOM MeTOfle, U UCTIONb30BATh
KOHCTPYKTOP, KOTOPbIif Terepb MOXET ObITb OTKPBITHIM.

new Currency ("USD").equals (new Currency("USD")) // true

3amena MmaccuBa 06 bekToM (Replace Array with Object)

VIMeeTcss MaccuB, HEKOTOpbIE 37IEMEHTHI KOTOPOTO NMpEACTAaBAKT co60i pasHble
CYLIHOCTH.
3amenume maccus 06veKmMoM, 8 KOMOPOM ecmb nose ONA Ka# 0020 INeMEHMA.

String[] row = new String(3];
row (0] "Liverpool";
row [1] "15";

[}

V

Performance row = new Performance();
row.setName ("Liverpool");
row.setWins ("15");



3aMeHa MaccuBa 06 bekToM (REPLACE ARRAY WITH OBJECT)

MoTruBauus

MaccuBbl — pacnpocTpaHeHHasi CTPYKTypa OpraHM3aLMM AaHHBIX, HO MX Cllefy-
€T NPUMEHATD UL A/ XPAHEHUs KOMIEKLMIT CXOAHBIX OOBEKTOB B ONpEAeeHHOM
nopspke. OQHaKO MHOTAAa MOXKHO CTONIKHYTbCS C XpaHEeHMeM B MacCMBaX pAfa pasnmny-
HbIX 00bekTOB. CornauieHuss HanogoOue “mepBblit 3TEMEHT MacCUBA COAEPXKUT UMSA
yenoBeKa” TPYAHO 3aMOMMHAIOTCA. Vcnonb3ys 06beKThI, TaKyI0 MHGOPMALIMIO MOKHO
TepefaTh C MOMOLUBIO MMEH I1071eil M/TM METO/IOB, a He 3alIOMMHATD €€ U He NMO/IaraThCs
Ha TOYHOCTb KOMMeHTapueB. MOXXHO TaK)ke MHKAICYTMPOBATh JAHHYI MHPOPMALINIO
1 106aBUTD K Hell MoBefieHMe ¢ nomolubio pedpakroputra “IlepeHoc metopma” (c. 162).

Texuuka

Co3spaiiTe HOBBII K/1acc A/1s1 NPEACTaB/IeHMA AAHHbIX, COIEPXKAIUXCA B MaCCUBE.
OpranusyiiTe B HeM OTKpPbITOE MO/ /1 MacCUBa.

Mopuduuupyiite nonp3oBateneit MaccuBa Tak, YToObI OHM paboOTanu ¢ HOBBIM
K/1accoM.

BoinonHute KOMITUIAUMIO U TECTUPOBAHMUE.

JInA KaXgoro sneMeHTa MaccuBa MO OfHOMY H06aBbTe METOAbI MONydYEHUA U
YCTaHOBKM 3HayeHuit. VIMeHyiiTe MeTO/Ibl JOCTYNA B COOTBETCTBUM C Ha3Haye-
HUEM 37IeMEHTOB MaccuBa. MoauouuUMpyitTe KOA K/IMEHTOB TaK, YTOObI OHM MUC-
TMO/b30Ba/IM CO3[JaHHbIe METOAbI AocTymna. [Tocne KaKaoro u3MeHeHus BbIION-
HAVITEe KOMIWIALMIO ¥ TECTUPOBAHUE.

[Tocne 3ameHbI Bcex oGpameHmX K MacCUBY METOAAMU cuenaﬁre MacCCUB 3aKpbITbIM.
Boinonuure KOMIUIALMNIO.

I[HH Ka)XK0oro 3/iceM€HTa MacCuBa coauaﬁne [oJjie B K/1acce U UBMEHUTE METO bl
AOCTYyMNa Tak, 4TOOBI OHM UCIO/b30Ba/M ITO MOJIE.

[Tocne uameHenus Ka>K10ro 3/1EME€HTA BbITMIOTHUTE KOMIIMIALIUIO U TECTUPOBAHUE.

[Tocne 3amMeHbI BCeX 371IEMEHTOB MacCUBa MOMAMMU YyAanuTe MacCus.

IIpumep

HauyHy ¢ MaccuBa, XpaHsALLEro Ha3BaHue CIIOPTUBHOIM KOMaH/Ibl, KONMMYECTBO BbIUT-
phILLIeit M KONTMYECTBO OPAXKEH Wi, KOTOPbIif ONpefe/ieH CeAYoLMM 06pasom:

String([] row = new String[3];



I'naBa 8 OpraHusauusa faHHHIX

Hpennonaraercn MpUMEPHO Ceayruiee €ro UCrnoib3oBaHNE B KOAE:

row (0] "Liverpool";

row [1] = "15";

String name = row(0];

int wins = Integer.parselnt(row(l]);

HpeBpameHue MaccuBa B 06beKT HaYMHAETCA C CO31aHUA K/1acca:
class Performance {}

Ha nepBoM aTamne B HOBBIN K/1acC BBOAUTCA OTKPBITDIN YIeH-AaHHbIe (13, 3TO N/0-
X0, HO BCe 3TO 6yfieT MCIpaB/eHo).

public String[(] data = new String(3];

I[anee A HaXO0XXY MECTA, B KOTOPbIX CO34A€TCA MAaCCUB U BbINO/THAECTCA 06anICHHC K
HEMY. BmecTto KOJa Co3JaHNA MacCuUBa s Uiy

Performance row = new Performance();

KOJI, MCl'lOIIbS)’lOlL[Mf"l MAacCUB, 3aMEHAETCA CIeAYIOLINM:

row._data(0) "Liverpool";
row._data[l] = "15";

String name = row._data(0];
int wins = Integer.parselnt(row._data(l]);

Tenepb A 110 OAHOMY 110638)1}“0 METO[bI MOMTYy4YE€HUS M YCTAHOBKM C 6onee copepxa-
TE€/IbHBIMU UMECHAMU. Ha‘!HY C Ha3BaAHUA KOMaH/bI:

class Performance...
public String getName () {
return data(0];
}
public void setName (String arg) {
_data(0] = arg;
}

KO}I, MCMONb30BABLUMI UMA KOMaHJBbI, Te€NneEpb U3MEHAETCA TAKUM 06p330M, 4TOObI
OH MCNO/Ib30Ba/1 METOADbI AOCTYIIA:

row.setName ("Liverpool”) ;
row. data [1] = "15";

String name = row.getName () ;
int wins = Integer.parselnt(row. data[l]);



lly6nuposanue Buanmbix gaHHbIX (DUPLICATE OBSERVED DATA)

To >xe MOXXHO MmpofienaTrb U CO BTOPbIM 3/IEMEHTOM. HHX ynpoumeHusa 1 Mory uH-
KarncynmpoBaTb NpuUBENEHUE TUIIA TaHHDIX:

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();

Hpouenaa 3TU IENCTBUA O/11 BCEX 3/IEMEHTOB, MOXXHO ClI€/IaTb MacCUB 3aKPpbITbIM:

private String[] _data = new String(3];

Ha sToM rnaBHas 4acTb pedakTopuHra — 3aMeHa uHTepQeiica — 3asepuena. On-
HAKO MOJIE3HO TaK>Ke 3aMEHUTb MacCHB BHYTPY K/1acca. ITO MOXKHO C/leaTh, f06aBuB
M0/ /1A KaXXIOTO 37IeMEHTA MacCHBa M U3MEHNB COOTBETCTBYIOIMM 06Pa3oM METO/Ib
ROCTyma:

class Performance...
public String getName () {
return _name;
}
public void setName (String arg) {
_name = arg;

}

private String name;

I[To okOHYaHUM AaHHOTrO Npeobpa3oBaHuA /s BCeX 371EMEHTOB MacCUBa MOC/IEAHMA
MOXXHO YAa/IUTb.

Hy6nupoBanue Bupumbix ganubix (Duplicate Observed Data)

ViMel0Tcs JaHHbIE PeAMETHOI 06NaCTy NIPUNOXKEHU A, JOCTYIIHbIE TONBKO B YIpaB-
NAKLEM 3/1eMeHTe rpaduyeckoro uHTepdeiica Nonb3oBaTeN, JOCTYI K KOTOPbIM Tpe-
6yeTca MeTOaM MpeAMETHOI 06/1acTH.



I'naBa8 Opranusanus gaHHBIX

Cxonupyiime dannvie 8 06vexm npeomemnoii obnacmu. Cosoatime 06vexm-Habmo-
damenv, Komopuiii 6ydem CUHXPOHU3UPOBAMb 3MU 084 HAOOPA OAHHDIX.

Interval Window
startField: TextField

endField: TextField . f
lengthField: TextField  |-—- _{> onerfacer
Interval Window StartField_FocusLost

EndField_FocusLost

startField: TextField LengthField_FocusLost

endField: TextField
lengthField: TextField

—\
StartField_FocusLost —,> 9
EndField_FocusLost
LengthField_FocusLost
calculateLength Interval
calculateEnd start: String

end: String
length: String ——|> Observable

calculateLength
calculateEnd

MoTuBanua

B xopol1o opraHn3oBaHHO! MHOTOYpPOBHEBO CUCTeMe KOA MHTepdeiica nonb3oBa-
TeNA OTAeNEH OT Kopa 6usHec-noruku. Tak aenaercs mo pany npuynH. Bel MoxerTe 3a-
XOTETb MPEAOCTaBUTb HECKOIBKO Pa3M4HbIX MHTEp(decoB Mmonb3oBaTens A OGHOM
¥ Toit XKe 6u3Hec-noruku. VIHTepdeiic monp3oBaTens, BHIMOMHAKLMIT 06e GyHKUMY,
CTAaHOBMUTCA C/TULIKOM CNIOKHBIM. CONpoBOX/ieHME U M3MeHeHe OOBEKTOB MpeAMeT-
HOIt 0671aCTH OKa3bIBAlOTCA 6OJee MPOCTHIMMU, €C/IM OHM OTAENEHBI OT rpaduyeckoro
uHTepdeiica nonb3opartena. HakoHel pa3Hble YacTyH MPUTOXKEHUA MOTYT pa3pabaTbl-
BaTb pa3Hble IPOrPaMMMUCTDI.

XoTs noBefieHMe MOXKHO JIETKO Pa3fie/IMTh Ha YaCTH, ITO 3a4aCTYI0 HeNb3sA CAENaTh C
AaHHbIMU. JJaHHDbIE MOTYT BCTPaMBATbCA B YIIPAB/AIOLIMI I7IEMEHT rpaduyeckoro uH-
Tepdeiica NONb30BaTeNA U MMETb TOT XK€ CMbIC/, YTO U AaHHbIE B MOZE/IN NIPEAMETHOM
obnactu. Kapkacbl monb3oBatenbckoro uHTepdeiica, HauuHas ¢ MVC (model-view-
controller — Mopenb-npescTaBneHne-KOHTPONIEP), UCTIONB3YIOT MHOTOYPOBHEBYIO
CUCTeMY, KOTopas obecnieunBaeT MeXaHM3MBI, TPEAOCTAB/IAIOLIME 3TU AaHHbIE M MOJ-
AepP>KMBAIOLIME UX CUHXPOHHOCTb.

CTONKHYBLIUCD C KOAIOM, pa3paGoTaHHBIM Ha OCHOBE [IByXYPOBHEBOTO MOAXOAA, B
KOTOpOM 6M3HeC-7I0rMKa BCTPOEHa B MHTepdeiic Monb3oBaTens, HeOOXOAMMO pa3sfie-
IMTD NOBEfieHMe Ha 4acTU. B OCHOBHOM 3Ta 3ajjaya pelaeTcs ¢ MOMOLLbIO JeKOMITO3M-
LMy ¥ nepemenieHus MeTofoB. OHaKO MPOCTO NEPEMECTUTD JAaHHBIE HEMb35; UX HAJ0
CKOITMPOBATh M 06€CNeYuTh MEXaHU3M CUHXPOHM3ALIMM KOTMIA.



Ny6nupoBanue BuaguMbix gaHHbIX (DUPLICATE OBSERVED DATA)

TexHuka

® CpenaiiTe K1acc NpefCTaBlIeHUs HabmogarTeneM A Klacca MpeaMeTHOl 06-
nactu [9].

=> Ecnu knacca npedmemnoti o6nacmu He cyuwsecmsyem, cosoatime ezo.

Ecnu nem ces3u om knacca npedcmasnenus k Kaaccy npedmemuoti obnacmu,
nomecmume Knacc npeomemHoti 061acmu 6 none Knacca npeocmasneHus.

B [Ipumenute pedpaxropunr “Camonnkancynsumus nona” (c. 190) k JaHHbIM n1pef-
MeTHOM 06/1acTH B K1acce rpagudeckoro uHTepdeitca nonb3oparens.

B BbinonHure KOMIIUIALIMIO U TECTUPOBAaHME.

B J[06aBbTe BBHI30B METOfAa YCTAHOBKM 3Ha4eHMs B 0OpabOTYMK COOBITMA ANA
OGHOB/IEHMsT KOMIIOHEHTa TeKYI[MM 3Ha4€HUEM C MCIIONb30BAHMEM HEMOCpeN-
CTBEHHOTO JOCTYIA.

=> Iomecmume memod 8 obpabomuux cobbimus, Komopbviti 06H081em 3HaYe-
HUe KOMNOHEHMA HA OCHOBe e20 meKyujeeo 3HaeHus. B amom nem ocobotl
He06X00UMOCmu; 8l NPOCMO YCMAHABNUSAEME 3HAYEHUE PABHBIM €20 MEeKY -
UieMy 3HAUEHUI0, HO 671a200aPS UCNONL30BAHUIO MeM00a YCMAaHOBKU bl 00ec-
neuusaeme 803MONHOCMb BbINONHEHUS 1106020 HEOOX00UMO20 NOBEOEHUS.

=> [Ipu 8HeceHuu IMux UMeHeHUil He Nob3Yiimeco MemoooM NoLy1eHUs 3Hae-
HUSA KOMNOHEHMA, BMECMO 31020 npubezas K HenocpedcmeeHHomy 00Cmyny.
Hosxe memoo nonyuenus 6ydem u3enexamo 3HaueHue us npeomemnoti obnac-
mu, KOmopoe USMEHAEMCS MONbKO NPU BbINOTHEHUU Mermo0a YCMaHOBKU.
Y6edumeco, umo mexanusm obpabomku cobvimuii cpabamviéaem npu 8bino-
HeHUU mecmoeozo Kooa.
® BbimonHMTE KOMIUIALMIO M TECTUPOBAHME.
B Onpepennte faHHbIE M METOABI JOCTYIIA B K/IaCCe MPEAMETHOI 06M1acTm.
=> Ybedumecv, umo memod ycmanosku 6 npedmemHoti obnracmu 3anyckaem me-
XaHU3M yB8e0OoMEeHUS 8 wiabnone Habnodamens.
=> Ucnonv3yiime 8 npedmemnoti 06nacmu mom xe mun 0GHHbIX, 4MO U 68 npeo-
cmasnenuu (06viyHo amo cmpoka). Tun dannvix 6ydem npeobpasosan npu
nposedeHuu cnedyousezo peakmopunaa.
8 [lepeHanpaBbTe METOABI JOCTYIIA A/IA 3aIIUCH B I10/I€ TPEAMETHOI 06M1acTH.
B Ji3MeHuTe MeTOI OOHOBNEHMs HabmoAaTeNs Tak, YTOObI OH KONMPOBaAJl JaHHbIE

13 No/si 06'beKTa IIpeAMETHOI 06/11acTH B 3MeMeHT rpaduyeckoro uHTepdeiica
TNO/b30BaTe/NA.

B BbInonHUTE KOMIUNALMIO U T€CTUpOBaHME.



FnaBa 8 Opranusaums gaHHbIX

IIpumep

Hauny c okHa, npeacrasnensoro Ha puc. 8.1. Ero nosesenne oyenb npocroe. Kak
TO/IbKO U3MEHSETCA 3HaUeHMe B OfJHOM U3 TEKCTOBBIX MOJIEi, TYT Xe OOHOBIAITCA U
ocTtanbHble nons. IIpu nsmenenun nonen Start unn End BeiumMcnseTcs 3HaYyeHue NonA
length; npu n3smMeHeHuUu nons length BLIYUCIAETCA HOBOE 3HaUYeHue nons End.

. e

End 12

length , 8

Puc. 8.1. IIpocmoe oxHo epaduueckozo
unmepdetica nonv3osamens

Bce MeTozibl HaXOAATCA B €IMHCTBEHHOM Kacce IntervalWindow. [Tons pearn-
py!oT Ha notepio ¢okyca BBoOJa.

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);



ly6nupoBanue Buaumbix gaHHbix (DUPLICATE OBSERVED DATA) v

Ha notepio ¢okyca HayanbHbIM MO/IEM CIylIaTe/b pearupyeT BbI3oBOM Start
Field FocusLost u BmsoBaMm EndField FocusLost u LengthField
Focus Lost npu noTepe ¢okyca ApyruMyu nonamu. T MeTofbl 06paboTku cobpl-
TUI UMEIOT CTIEAYIOLLMIA BUA:

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 (isNotInteger(_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, oyeMy s CMPOeKTMPOBa/l OKHO TaKUM 06pa3oM, OTBedy, 4TO
3TO MPOCTEMLINI COCO6, KOTOPbIit ObI/ MPEN/IOXKEH MHE MOEN MHTErPUPOBAHHOM Cpe-
nout paspaborku (Cafe).

[TIpu nosBneHun HeuudpoBOro cMMBONIA B N0OOM MO/IE B HEFO BHOCUTCA HY/Ib U
BbI3bIBAETCA COOTBETCTBYOLIASA NOANPOrpaMMa BbIYMC/IEHNA:

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 - HEeKOpPpPeKTHEBt ¢opmaT wmcnaa'");
}
}
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 ("Oumbka - HEKOPPEeKTHEBI ¢opmar uwmcrna");

}



[naBa 8 Opranusauus JaHHBIX

Moeit 3afaueit cTaHOBUTCSA OTAENEHME BHY TPEHHEl IOTUKY OT JIOTUKM rpadumyeckoro
nHTepdeiica nonb3osarens. [To cyuecTBy 310 03HayaeT nepeHoc calculateLength
n calculateEnd B OTAeNbHbINM K/1acc MpefMeTHOM obnacTu. YTo6bl 3TO caenarb, A
[O/DKeH 00paLIaThCs K JaHHBIM, MUHYSA K/AcC OKHA. ITOrO MOXXHO ROOMThCA, [y6nupys
[laHHBle B K/acce MpeAMETHOI 0671aCTH ¥ CMHXPOHM3MPYA MX C JAaHHBIMYU rpaduyecko-
ro unrepdeitca nonp3oBarens. ITa 3ajjaya 1 onucbiBaeTca pepakropunrom “Iybnmpo-
BaHMe BUIMMDIX JAaHHBIX .

B maHHbIT MOMEHT K/lacca NpefMeTHOI 06/1acTH ellie HeT, IO3TOMY HaJIo CO3/1aTh
COOTBETCTBYIOWMIA (MTycTOM) Kmacc:

class Interval extends Observable {}

B k/1acce okHa o/KHa ObITh CCHIIKA Ha 3TOT HOBBIIT K/1acC MpeMeTHON o6nacTu.

private Interval subject;

3ateM cnenyeTr COOTBETCTBYIOLIUM o6pa30M VHULMANIU3UPOBATDL 3TO NONIE U CAE-
JIaTb OKHO HaémonareneM VHTEpBAIa. HIIH 3TOro NMMOMECTUM B KOHCTPYKTOPp OKHa C/ie-
YL KOA;
_subject = new Interval();

_subject.addObserver (this);
update (_subject, null);

S npeanoyMnTar NOMeLIaTh 3TOT KOJ B KOH1Ie KOHCTPYKTOpa K/acca. BbizoB update
rapaHTMpYeT, YTO Npu AyOMMPOBaHUM AAHHBIX B K/Iacce MpefMeTHON o6nacTu rpadu-
yeckuit MHTepeic Nonb3oBaTeNns MHULIMATU3NPYETCA AAHHBIMU U3 3TOrO Kacca. [ina
3TOrO A JO/DKEH OOBABUTD, YTO OKHO peanusyet uHTepdeitic Observer:

public class IntervalWindow extends Frame implements Observer

Insa peanusauum HabnOAaTeNns s JODKEH CO3JaTh MeTOA o6HOBNeHMA update.
[Toxa YTO OH MOXET OBITb MYCTHIM:

public void update (Observable observed, Object arg) {
}

Ceit4yac MOXXHO BBINIOTHUTb KOMIW/IALMIO U TecTMpoBaHue. Hukakas peanbHas
MoauduKaLus ele BHIIOTHEHA, HO OLIMOKM MOXXHO JOMYCTUTD M B NPOCTEMLIMX Jiei-
CTBUAX.

Tenepb nopa 3aHATbCA NepeHocoM noneit. Kak Bcerna, s BHOLY M3MeHEHMA B NONA
no ogHomy. HauyHy c nons koHua uHTepBana. CHayana clefyeT NpUMEHUTb pedaKTo-
pusr “Camonskancynsiums nons’ (c. 190). TekcToBble nons 06HOBAAIOTCA C TOMOLLIbIO
MeTonoB getText u setText. S co3mar MeTOABI AOCTYMA, KOTOPbIe BBI3bIBAIOT yKa-
3aHHbIE METO/BI:



Jy6nupoBanue BuauMbIx faHHbIX (DUPLICATE OBSERVED DATA) v

String getEnd() ({
return _endField.getText();
}
void setEnd(String arg) {
_endField.setText (arq);
}

Hanee s Haxoxy Bce cchiiku Ha _endField u 3aMeHAK MX COOTBETCTBYOLIUMYU
MeTOiaMM JOCTYyNa:

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 - HEKOPpPEeKTHeM ¢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 ("Oumbka — HeKOPpeKTHbM ¢opmar umcna") ;
}
}

void EndField FocusLost (java.awt.event.FocusEvent event) ({
if (isNotInteger (getEnd()))
setEnd("0");
calculatelength();

310 06b14HbIM MpoLecc pedakTopunra “Camounnkancynauus nona” (c. 190). Oa-
Hako npu pa6ore ¢ rpapmueckuM MHTepdeiicoM Monb3oBaTeNss BO3HUKAET Mpobie-
Ma. [Tonb3oBaresib MOXKET M3MEHUTDb 3HAauYeHMe MONA HEMOCPENCTBEHHO, He BbI3bIBas
setEnd. [ToaToMy cnefiyeT moMecTUTb BbI30B setEnd B 06paboTunk cobbiTus rpa-
¢uueckoro uHTepdeitca nonb3oparens. ITOT BBIZOB 3aMeHAET CTapoe 3HaYeHUe N0NA
End TexyumM. KoHeyHo, ceifyac OH HMYero He Jie/IaeT, HO TeM CaMbIM FapaHTUPYeTCH,
YTO BBOJ, N0/1b30BaTeNs OyAeT MpOMnylleH Yepe3 MeTO YCTaHOBKM:

void EndField FocusLost (java.awt.event.FocusEvent event) {
setEnd (_endField.getText()) ;
if (isNotInteger(getEnd()))
setEnd("0");
calculatelength();



I'naBa 8 Oprauusauus faHHBIX

B 3TOM BbI3OBE 51 He MCMONB3YI0 getEnd, a 06paliaoch K MOMI0 HENOCPENCTBEHHO.,
S menar 9TO MOTOMY, YTO MOC/e Npopo/KeHns pedakropunra getEnd 6yaet nony-
4aTh 3HaYeHMeE OT OOBEKTA NPEAMETHOI 00/1acTH, a He oT nonA. Ceif4ac BbI3OB METO/IA
03Hayas 6bl, YTO BCAKMIAL pa3, KOTa MO/Ib30BaTelb MEHs/ 6bI 3HaYeHMe MO, ITOT KOJ
BO3Bpauan 6bl ero 0OpaTHO, TaK 4YTO 37eCb MHe HEOOXOMM HENOCPEACTBEHHDIN [0-
cryn. Tenepp st MOry BBIMONIHMTb KOMIM/IALMIO ¥ NPOTECTUPOBATh MHKANCYIMPOBaH-
HOE NOBeJieHMe.

Hanee s1 fo6aBno B KNMacc MpeAMETHOM 06/1acTH 10/ KOHLIA:

class Interval...
private String _end = "0";

Sl MHMUMANU3UPYIO €ro TeM >Ke 3HaYeHMeM, KOTOpPbIM OHO MHMIMA/U3UPYETCA B
rpadmyeckoM unrepdeitce monpsoarens. Tenepb A A06aB/NA0 METOAbI NONTYYEHUA U
YCTaHOBKM:

class Interval...

String getEnd() {
return _end;

}

void setEnd(String arg) {
_end = arg;
setChanged () ;
notifyObservers();

}

[ToCKOMbKY s MCMIONB3YI0 NPOEKTHBIN WabNoH HabnwoaaTens, A JOMKeH A06aBUTD
KOJ YBEJOM/IEHUsS B METOJ, YCTAHOBKM. Sl MCIIONIb3yI0 CTPOKY, a He (6onee normyHoe)
yncnoBoe 3Hadyenue. IIpocTo s1 Xouy, 4TOObl U3MEHEHMH OBLIO KaK MOXKHO MEHbLIeE.
Korza ganHbie 6yfy T ycrieitHo npoay6mMpoBaHbl, s CMOTY CMEHUMTb TUII JAHHBIX BHYT-
PEHHEro NpefiCTaBlIeHNA Ha L[€TOYNCTIEHHDIN.

Tenepp nepep Ay6nMpoBaHMEM MOXKHO ellle pa3 BHINMOTHUTh KOMIUIALIMIO U TECTH-
poBanue. Bcsi mpoBeaeHHas paboTa CyLeCTBEHHO CHUXKAET PUCK NPEACTOAILETO C/I0X-
HOTO wIara.

CHavana st MoguduLMpyIo MeTOABI AocTyna IntervalWindow, 4To6b1 cNONb30-
BaTb B HMX Interval.

class IntervalWindow...
String getEnd() {
return _subject.getEnd();
}
void setEnd(String arg) {
_subject.setEnd(arg);
}



Jy6bnuposanue Bupumbix faHHbIX (DUPLICATE OBSERVED DATA)

MHe Taxoke Hy>XHO 06HOBUTb update, YTo6Obl rapaHTMPOBATh peaKLyIo rpaduyec-
KOro MHTepderica Monb30oBaTeNs Ha yBelOM/IEHUE:

class IntervalWindow...
public void update (Observable observed, Object arg) {
_endField.setText (_subject.getEnd());
}

9To elle OAHO MECTO, Ile HeOOXOAMM HETMOCPeACTBeHHbIIt focTymn. BpizoB MeTona
YCTaHOBKM MpuBen Obl 37€Ch K 6€CKOHEYHOM PeKypCuM.

Tenepb MO>XHO BHOBb BBIMOTTHUTb KOMIM/IALIMIO M TECTUPOBAHUE U YOEAUTBCA, YTO
AaHHbIE AYOMUPYIOTCA KOPPEKTHO.

Jlanee HyXHO NMOBTOPUTD 3T [ENCTBUA A/IA ABYX OCTABLIMXCA MOJEH, MOC/IE Yero
¢ noMmouybio pedpakropunra “Ileperoc merona” (c. 162) neperectu calculateEnd u
calculateLength B knacc uutepBana. Tak O6yaeT monyyeH Kaacc npenMeTHOM! 06-
NlaCTH, COAEpXKALUIi BCe TOBefleHMe M JaHHbIE MPEAMETHOI 06/1aCTM OT/ENBHO OT KOfIA
rpaduueckoro nHtepdeitca nonb3oBarens.

[Toce 3TOro MOXXHO MOMBITATbCA U30aBUTBHCA OT Kacca rpaduyueckoro nHTepdei-
ca nonw3oBarens BoBce. Ecnu 310 ctapoiit knacc AWT (Abstract Windows Toolkit), To
BHELUIHWI BUJ MOXKHO YNYYIUUTDb C MCNIONb30BaHMeM Swing (npuyeM Swing nyyue pa-
6oTaer B mnaHe koopauHauuu). [loctpouts rpapuyeckuit nurepdeic nonb3opaTens
Swing MOXXHO MoBepX K/1acca MpeaMeTHON 06/1acTh. YCMeIHO CleNlaB 3TO, MOXXHO U3-
6aBUTbCA OT CTApOro kmacca rpapuyeckoro uHTepdeiica nonb3oBaTens.

Ucnonb3oBaHue cnymareneit Co6bITHi

Pedpaxtopunr “Ily6nupoBaHue BUAMMBIX JAaHHBIX TPUMEHUM U TOTJA, KOT/A BbI
MCIIO/Ib3yeTe CyLIaTeNnelt coObITUI BMeCTO HabmofaTens 1 HabnoaaeMoro o6bekTa.
B TakoM cnyyae BaM HajJlo CO3/1aTh ClyLIaTe/s ¥ COObITHE B MOLIE/IM NIPEMETHOM 06-
nacty (mu6o ucnonpaoBatb knaccbl AWT, eciu Bac He CMyLL[aeT BHECEHME 3aBUCUMOC-
Teit). O6bekT NpeaMeTHOI 06/1aCTH JOMKEH PErMCTPUMPOBATh CIyLIaTeNel TOYHO TaK
)Ke, KaK 3TO fe/iaeT HabMoaeMblit K/1acc, ¥ MOChIIaTh UM COOBITHE NP M3MEHEHUAX,
Kak B MeTogie update. [locne 3Toro OKHO MHTEPBaIa MOXET UCIIONb30BATh BHYTPEH-
HMI K1acc Ui peanusauyuy uHTepdeiica cayumaTens M BbI30Ba COOTBETCTBYIOLIMX
MeTOof 0B OOHOB/IEHM .



InaBa 8 Opranusauus JaHHHIX

3aMeHa ofHOHAaNpaBIeHHOM CBA3U IBYHAaNpaBICHHOMN
(Change Unidirectional Association to Bidirectional)

VMMeeTcs fBa K/acca, B3aMMHO MCIIO/b3yolyue GyHKLMOHAIbHOCTD OIMH IPYToro,
HO MEX[Y HUMM €CTb CBA3b TONBKO B OJHOM HaNpaB/IeHUMN.

[Ho6asbme o6pammnvie yxasamenu u usmenume moouduxamopvt max, 4mobot onu 06-
HOBIANU 06a MHONKeCMEa.

Order Customer
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Order Customer

MoTuBauusa

VMHorma npMXOAUTCA CTaNKMBATBCA C CUTYalMel, KOTAa M3HAYa/bHO MMEITCA JBa
K/1acca, OfMH M3 KOTOpbIX obpauaetcsa K Apyromy. Co BpeMeHeM OOHapyXuBaeTcs,
YTO K/IMEHTY K/Iacca, K KOTOPOMY BBINIONHAIOTCA 06pallieHus, HYXXHO 3HaTh 06beKThI,
KOTOpble K HeMy obpaujatorcs. PakTUUecKy 3TO O3HAYaeT INepeMellieHMe M0 yKa3aTe-
nsaM B 06paTHOM Hanpasnenuu. OfHAKO B MMEIOLLEMCA BIJIe 3TO HEBO3MOXKHO, IOTOMY
YTO yKasaTe/y [0 CBOEI PUPOJE OFHOCTOPOHHME. 3a4acTyI0 YAaeTCcs MpOCTO 0601TH
3Ty Npo6/eMy, Haiffi APYroit MapIIpyT. ITO MOXKET BbI3BaTh HEKOTOPOE yBeNM4YeHMe
o6beMa BHIYMCIIEHMIH, HO OHO ONIPaBaHHO, U B BallleM K/1acce MOXeET GbITh cO3IaH Me-
TOfI, UCTIONB3YIOLMI 5TO noBefeHne. ONHAKO MHOIZA TaKoi Cocob 3aTpyAHMTENEH,
TaK YTO X€/laTe/IbHO OPraHU30BaTh JBYCTOPOHHIOI CCBIIKY, KOTOPYIO YaCTO Ha3blBa-
0T 06pamubim yxazamenem (back pointer). YBbI, 6e3 HaBbIKOB paboTbl ¢ 06paTHBIMM
yKa3aTe/sIMM B HUX JIETKO 3aIlyTaTbCsl; OfHAKO €CNIM MPUBBIKHYTH K 3TOi M/IMOMe, OHa
rnepecTaeT Ka3aTbCsl C/IOXKHOIA.

CNOXHOCTD M 3allyTaHHOCTb 3TOM MAMOMDI TpebyeT NpoBefeHMsA YaCTOro TeCTHU-
pOBaHUs, MO KpailHeit Mepe B MEPUOJ, OCBOEHMUA JaHHOM TexHonoruu. O6bIYHO A He
YTpyXAai ce6si TECTUPOBaHUEM METOJIOB 0CTYINA (37€Ch PUCK OLIMOUTLCA He OYeHb
BE/IUK), TaK YTO JaHHbIN peaKTOPUHT — OAMH U3 HEMHOTHUX, A/I KOTOPBIX No6aBns-
OTCS TECThL



3aMeHa oHOHAaNpaBIeHHON CBA3Y JBYHaNpPaB/Ie€HHOM!...

3TOT pedaKTOPUHT UCTIONb3yeT OOpaTHbIE YKa3aTe/u 1 peanu3aliMy AByHanpas-
neHHocTy. Jlpyrue MeTofibl, Takue Kak o6bekTbi-cBA3M (link objects), TpebyroT mpume-
HEHMs APYTUX pepaKTOPUHIOB.

Texnuka

@ [Jo6aBbTe noje 4151 06paTHOroO yKas3aresns.

Omnpepennte, Kakoit Knacc 6yeT ynpapiarh CBA3AMM.

8 CospaiiTe BCIIOMOraTe/IbHbIN METOJ Ha MOJYMHEHHOM KOHLe cBA3M. JlaiiTe eMy
UM, ICHO YKa3bIBalolljee OTPaHUYEHHOCTD €ro PUMEHEH UL

B Ecmm cywecTByoumit MoAMHUKaTOp HAXOAMTCA HA YNPAB/AIIIEM KOHIE, MO-
EmuUMpYiITe ero Tak, YTOObl OH OOHOB/IAN OOpaTHbIE YKa3aTeNu.

B Ecnu cyuecTByoLMit MOAUPHUKATOP HAXOAMUTCA Ha YTIPaB/IsieMOM KOHIIE, CO3-
[aiiTe YNpaB/IAOINIA METOJ, HAa YNIPAB/IAILIEM KOHIIE U BbI3bIBAlTE €ro U3 Cy-
1[eCTBYIOLIETO MOAMPUKaTOpA.

IIpumep
BoT npocras nporpamMma, B KOTOpOIt 3aKka3 “obpawjaercs” K KIMEHTY:

class Order...
Customer getCustomer () {
return customer;
}
void setCustomer (Customer arg) {
_customer = arg;

}

Customer _customer;

B xnacce Customer HeT cchiikM Ha Order.

Sl HayuHarw pe(bamopm{r ¢ po6asnenus nons B knacc Customer. [lockonbky y
K/IMEHTa MOXeT ObITh HECKO/MBKO 3aKa30B, 3TO Moje GymeT komnekumei. [lnsa peannu-
3allMM OrpaHuYeHms, 4TOOBI OAMH M TOT )K€ 3aKa3 He MO BCTPEYaTbCA B KOMIEKLIMU
K/IMEHTA IBaX/Ibl, B KaueCTBE KO/IIEKLIMM BbIOMPAETCss MHOXECTBO:

class Customer {
private Set orders = new HashSet();

Tenepb Hy>KHO pelUnTb, KAKOM U3 K/TACCOB OTBETCTBEHEH 3a CBA3D. S mpeanounTan
BO3/1araTb OTBETCTBEHHOCTb Ha OJVH K/IacC, TaK KaK 3TO MO3BO/NAET XPaHUTh BCIO JI0-
TUKY YIIpaB/IeHUs CBA3bIO B OfHOM MecTe. IIpolieflypa NpMHATHA PeLEHNA BbITIALUT
C/eRyIoLMM 06pa3oMm.



I'naBa8 OpraHusaumusa JaHHBIX

1. Ecnu 06a o6bekTa ABNAIOTCA 00BEKTAMM CCUIOK, A CBA3b NPeACTaBaseT coboit
CBA3b “OfIMH KO MHOTMM’, TO YMPaB/AKIIMUM C/EAYET AeNaThb OOBEKT, COfepxKa-
wmit opHy ccbinky. (To ecTb ecnu y 0QHOro K/IMEHTa HECKONbKO 3aKa30B, TO CBsA-
3bI0 YIpaB/IAeT 3aKas.)

2. Ecnu opuH 06beKT ABNAETCA KOMIIOHEHTOM APYroro (cBs3b “Liefoe-4acTh’), TO
YNpaBATb CBA3bIO IOIKEH COCTABHOM 0ObEKT.

3. Ecnu o6a 06'bekTa NpeacTaBnsioT co60i 0O'bEKTHI CCHIIOK, @ CBA3b MPeACTABIsA-
eT co60it CBA3b “MHOTME KO MHOTMM’, TO YNPAB/AKLIMM MOXKHO MPOU3BO/NBHO
BBIOMPATDb KaK K/I1acC 3aKa3a, TaK M K/I1acC K/IMeHTa.

[Tockonbky B HalleM C/yyae 3a CBA3b OTBEYaeT 3aKa3, A AO/KEH J06aBUTD K K/u-
€HTY BCIIOMOTaTe/TbHbI METOJ, NPeAOCTAB/IAIOLIMIA HETOCPEACTBEHHDI BOCTYN K KOJ-
nekumm 3akasos. C ero nomMouibio MoaMpuKaTop 3aKasa 6yfeT CMHXpOHU3NPOBATDb 06a
MHOXecTBa yKasarenei. I nam atomy merony uma friendOrders, yTobnl ykasars,
YTO €ro C/IefyeT MPUMEHATb TONbKO B JAHHOM 0cO060M crydae. S Tak)ke OrpaHUYy ero
061acTh BUAMMOCTY NaKeTOM (ec/im 3To BO3MOXHO). Ec/u ske BTopoit knacc HaxoguTcs
B APYroM nakerte, TO s 6yqy BbIHYXX/IeH OOBABUTD ero ¢ MOAUGUKATOPOM BUAUMOCTH
public:

class Customer...
Set friendOrders() {
/** JIoJIKeH MCMOJIb30BATLCA TONMbKO B Order
npy Momvbmkauum CBA3U */
return orders;

}

Tenepb st u3MeHs10 MOAUPUKATOP TaK, YTOOBI OH OOHOB/AN OOpaTHbIE yKa3aTeNu:

class Order...
void setCustomer (Customer arg)

if (_customer != null) customer.friendOrders().remove (this);
_customer = arg;
if (_customer != null) customer.friendOrders().add(this);

}

Tounbiit ko B ynpasnswouweM MoauduKaTope 3aBUCUT OT KpaTHOCTH cBA3N. Ecu
customer He MOXeT 6bITb NU11, MOXXHO 060 THCD 6€3 COOTBETCTBYIOLLEN POBEPKY
€ro 3HayeHus, HO apryMeHT HaJl0 MpoBepAThb. basoBas cxeMma, BpoyeM, Bcerna oam-
HaKOBa: CHayajla OT HOBOTO 06beKTa TpebyeTcs, 4TOObI OH YHUUTOXKM/ yKa3aTenb Ha
MCXOJHbI/ OOBEKT, 3aTeM Balll yKa3aTe/lb YCTaHAB/IMBAETCA Ha HOBbIN 0OBEKT, mocie
4ero OT HOBOro 06beKTa TpebyeTcs, YTOObI OH JO6aBU/ CCHIIKY Ha Balll OGEKT.

Ecnu Bbl xoTMTE MOAMULIMPOBATh CBA3b Yepe3 Customer, OH MOXeET BbI3bIBATh
YNPpaBAAKILMIA METOA;



3aMeHa ABYHanpaB/IeHHOM CBA3M OHOHAaNpaB/IeHHOM. .. v

class Customer...
void addOrder (Order arg) {

arg.setCustomer (this);
}

Ecnu xe y 3aka3a MoxeT 6bITb HECKONBKO K/IMEHTOB, TO 3TO C/y4ali OTHOLIEHUA
“MHOrMe KO MHOTMM’, ¥ METO/IbI IPY 3TOM MMEIOT C/IEAYIOLIMIA BUJ:

class Order... // Ynpaensoupe MeTOMb
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 ABYHanpaBIeHHON CBA3Y OHOHANPABIEHHOMN
(Change Bidirectional Association to Unidirectional)

VMMeeTcsa gByHanpas/ieHHas CBA3b, HO OHOMY M3 K/1acCOB 60/Iblile He HY>KHbI PYHK-
LiMM IpyTOro Knacca.

Yoanumv HenyxcHbvitl KoHely c8A3U.

Order
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I'naBa 8 Opranusaums faHHBIX

MotuBauus

JIByHanpaB/ieHHble CBA3YU yAOOHbI, HO MMEKIT CBOK LieHY. DTOV LIeHOV ABNAETCA
AOIONHUTE/IbHASA CIOXKHOCTb TMOAMIEPXKKY [BYHAaNpaB/leHHBIX CBA3€ M KOPPEKTHOC-
T CO3JaHMA U yaneHus o6beKToB. [IByHanpaB/ieHHbIe CBA3M HEMPUBBIYHBI MHOTUM
NpOrpaMMMUCTaM, ¥ IOTOMY 3a4aCTYI0 OKa3bIBAIOTCA MCTOYHUKOM OLIMOOK.

Bonb1oe KonmM4yecTBO fBYCTOPOHHMX CChITIOK MOXKET OKa3aTbCs UCTOUHMKOM “30M-
61” — 06'beKTOB, KOTOpbIe He HYXXHBI ¥ JOMKHBI ObITb YHUUYTOXEHBI, HO BCe elLle Cylle-
CTBYIOT M3-32 Ha/IM4MA CCbITIOK Ha HUX.

JIByHanpaB/ieHHble CBA3M BHOCAT B3aMMO3aBUCMMOCTb MEXAY ABYMs KIacCaMMu.
JTio60e U3MeHeHMe B OTHOM KJ/Iacce MOXKET BbI3BaThb M3MeHeHMe B ApyroM. Ecmm knac-
Cbl HAXO[ATCA B Pa3HbIX MAKeTaX, B3a¥MMO3aBMCMMOCTb BO3HUKAET MEX/y MakKeTaMy.
Hannune 60n1b11oro umcia B3auM03aBUCUMOCTEN IPUBOAUT K CUIBHO CBSI3aHHBIM CUC-
TeMaM, B KOTOPbIX /1I00ble Ma/IO3HAYMTETbHbIE U3MEHEHUA BbI3bIBAIOT MHOXECTBO He-
npeacKasyeMbIX MOC/IEACTBUIA.

JIByHanpaB/neHHbIMY CBA3AMM CIEAYeT MONb30BATbCA TONBKO TOTAA, KOT/A 3TO AeN-
CTBUTENbHO Heob6xoanMo. Ecin Bbl 06Hapy>xuu, YTo AByHanpaB/ieHHasA CBA3b 6oblle
He HeceT HMKAKOil Harpy3Kku, o6pybuTe MMIIHMIT KOHeLl.

TexHuka

] V[3y‘{MT€ BC€ M€CTA YTEHUA I10/IA C YKAa3aT€/1€M, KOTOPbIE€ Bbl XOTUTE YAA/IUTD, U
y6euuTer B TOM, 4YTO YyAa/I€HUE€ MO>XXHO BbIITO/THUTD 6e3 ymep6a A CUCTEMBI.

= Paccmompume Henocpeacmeermoe ymeHue, a maxie Memobbt, Komopvle 8vl-
3viearom smu yumarouiue Memoobl.

=> [locmompume, Henv3s nu onpedenumv Opyzoti 06vekm 6e3 UCNONL30BAHUS
yxasamens. Ecau amo 803moxncrHo, mo, npumenus pedpakmopunz “3amena an-
eopumma” (c. 159) k memoOdy nonyuenus 3HA4eHUA NONA, MOXHO PA3peuump
KAUEHMAam Nov308ambvCcs UM 0dxe Npu Omcymcmeuu ykasamens.

=> Paccmompume 803moxnHocmy nepedaqu 06vexma 6 kasecmee apzymenma Ons
8cex Memo008, UCNONL3YIOU4UX IMO NoTle.

® Ecnu xaneHTam TpebyeTcs MCNONb3OBATh METOJ AOCTYNA K MO0, BbIMOTHUTE
pedaxropunr “Camouukancynsaumsa nons’ (c. 190) ¢ nocneaymowmum pedakro-
putrom “3ameHa anroputma’ (c. 159) Haj MeTOROM AocTyna. BoimonHure KoMm-
MUNALMIO M TECTUPOBAHMeE.

® Ecnu MeTOA AOCTynNa K MO0 KIMEHTaM He HYXeH, MoodepeAHo Moauduim-
pYiiTe KIMEHTOB TaKMM 06pa3oM, YTOObI OHM MONYYanu 06beKT B 110/1€ APYTUM
croco60oM. BbImonHsAiNTe KOMIU/IALMIO U TECTUPOBAHME MOC/E KaXKAOM MOAM-
duxauun.



3aMeHa JByYHaNpaB/IeHHON! CBA3M OJHOHANIPaBNEHHOI. .

a Koma B IIPUNIOXKEHUU HE OCTAHETCA KOAA, YUTAIOLEro 3Ha4€HME Non, yaaauTe
B€Cb KO OOHOB/IEHUA TO/IS U CAMO IIOJIE.

=> Ecnu npuceausarue 3HaueHus nomwo npoucxooum 60 MHO2UX MeCMax, 8binos-
Hume pepaxmopune “Camounxancynayus nona” (c. 190), umobut éce npucea-
UBAHUS UCNONB308ANU 00UH U MOM He Memod YCrAaHOBKU 3HAYEHUS NOS.
Boinonnume komnunsyuio u mecmuposanue. Moouguyupyiime memood ycma-
HOBKU 3HAMEHUA maKkum 06pa3om, 4mobsl y Hezo 6bi0 nycmoe meno. Boinon-
Hume KoMnunsyul u mecmuposarue. Ecnu onu npotidym yoauro, yoanume
none, Memoo yCMaHoBKU U 6Ce 8bl308bL IM020 MEMOOA.

® BrINo/NHMTE KOMIOUIALMIO U TECTUPOBAHUE.

IIpumep

HauHy c Toro Mecra, rje s 3aBepLIn/I puMep Npy onucanuu pedakropuHra “3ame-
Ha OfHOHAINpaB/IEHHON CBA3M ABYHampaB/ieHHON™ (c. 216). VITak, y Hac MMeIOTCS K/u-
€HT U 3aKa3 C IBYCTOPOHHEI CBA3BIO:

class Order...
Customer getCustomer() ({
return customer;

}
void setCustomer (Customer arg) {
if ( _customer != null) customer.friendOrders().remove(this);

_Ccustomer = 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() {
/** JIOJXeH MCMOJIb30BATbLCA TOJbKO B Order */
return _orders;

}

Sl BBIACHM, 4YTO B MOEM MPUIOXKEHMM 3aKa3bl HEBO3MOXKHbI, [I0KA HET K/IMEHTA, TaK
YTO A PelIN/l pa3opBaTh CBA3b OT 3aKa3a K K/IMEHTY.

CaMoe TpynHOe B JaHHOM pedaKTOpUHTe — 3TO MPOBEPKA BO3MOXXHOCTH €ro Mpo-
Begenus. Heob6xomnMo TouHO yGemuTbcsi B 6€30MacHOCTM BBIMONHEHMA pedakTo-
PUHTa; BBIMOMTHUTD caM pedakTOPUHT JOBONbHO Jierko. [Ipobnema B Hanuumum kopa,



[napa 8 Opraausanus faHHBIX

3aBUCALLLETO OT HAIUYUA TNONA KJIMUEHTA. YTo6bI YAANMUTDb MNoNe, Haao NpefoCTaBUTDb
3TOMY KOAy a/IbTEpPHATUBY.

SI HaymMHalw C N3Yy4YEHUA BCEX onepauuﬁ YTEHUA MONA U BCEX METOAOB, KOTOpbIE
3T onepaluy UCNONb3YHOT. Hert nu uHoro cnoco6a npenoCcTaBUTh 06DbEeKT KmeHTa?
3aqac1‘y10 9TO O3HAYAET, YTO HAJO NEpeAATh KIUEHT B Ka4u€CTBE apryME€HTa Oll€palun.
BoT ynpolueHHbI IpuMep: Ko
class Order...

double getDiscountedPrice() {
return getGrossPrice() * (1 - customer.getDiscount());

}

3aMECHACTCA KOJJOM

class Order...
double getDiscountedPrice (Customer customer) ({
return getGrossPrice() * (1 - customer.getDiscount());

}

Oco6eHHO XOpolIO 3TO pabOTaeT, KOrja MOBeeHNe BbI3bIBAETCA K/INEHTOM, I0-
CKOJIbKY MepefaTh ce6s B KadecTBe apryMeHTa JUIsl Hero jierde Bcero. Takum o6pasom,
KOJ,

class Customer...
double getPriceFor (Order order) ({
Assert.isTrue(_orders.contains(order));
// PedakTopuHI '"BBemeHue yTBepxneHus"
return order.getDiscountedPrice () ;

NpUHUMAET BUL

class Customer...
double getPriceFor (Order order) {
Assert.isTrue(_orders.contains (order));
return order.getDiscountedPrice (this);

}

Eute onHa anbTepHaTHBa, KOTOPYIO C/IEAyeT PaCCMOTPETh — M3MEHEHME METOJA JI0-
CTyna K AaHHbBIM, KOTOpOe MO3BONIUT MOMY4YUTDb K/IMEHT, He MCNonb3ys none. Torma k
Teny Metopa Order . getCustomer MoXHO 6yaeT npuMeHUTb pedakTopuHr “3ameHa
anroputMa” (c. 159)  caenaTh 4TO-TO HaNMopo6Me CeAyIoLIero:

Customer getCustomer () {
Iterator iter = Customer.getInstances().iterator();
while (iter.hasNext()) {
Customer each = (Customer)iter.next();
if (each.containsOrder(this)) return each;

}

return null;



3aMeHa Marm4yeckKoro YuMcaa CMMBONIMNYECKOM KOHCTAHTOM...

MenneHHo, HO paboTaeT. B kOHTekcTe 6a3bl JaHHBIX paboTa TaKOro Kojila MOXeT
faxke He ObITh TaKOWM YXX MEIJIEHHOW, eCIM MPUMEHUTD 3anpoc K 6a3e maHHbIX. Ecn
B K/Iacce 3aKa3a eCTb MeTO[bl, paboTatuiue ¢ NoneM KIMEHTa, TO ¢ NOMoLublo pedak-
toputra “CamouHkancynsauus nons” (c. 190) ux MOXHO U3MEHUTb TaK, YTOOb! OHU
ucnonb3oBanu Metof getCustomer.

Ecnu MeTon focTyna K Moo COXpaHeH, TO COIMTAaCHO MHTepdecy cBA3b ocTaeTcs
[ABYHAIpaB/IeHHOM, HO COITIACHO pealuM3aliy OHa OKa3bIBAETCSl OJHOHANpPAB/IEHHOIA.
S1 ynanawo o6paTHBI yKasaTelb, HO COXPAHAI B3aMMO3aBUCUMOCTb MEXJY ABYMA
K/1accamu.

[Ipu 3aMeHe MeTOAa MOMyYeHUs BCe OCTaNbHble U3MEHEHUA A OCTAB/IAK Ha 6onee
nosjgHee BpeMs. B npoTuBHOM cryyae st fo/KeH NOOYepeAHO U3MEHMTD BbI3bIBAIOLIME
MeTOAbl TaK, YTOObl OHM MONMYYaNu KIAMEHT U3 JPYroro McTouyHuka. [locne BHeceHUs
Ka)KJ0r0 TaKOro M3MEHEeHMs A BbINONHAI KOMIMIALMIO M TecTupoBaHue. Ha npaktu-
Ke 3TOT MPOLEeCC 0OBIYHO OCYLLECTBNAETCA HOBONBbHO 6bICTpO. Ecnu 651 aTOT Mpowecc
6bI/1 CTIOXKHBIM, 5 He UCMIO/Ib30Ba 6bl JaHHBI pedaKTOPUHL.

36aBUBLINCH OT YTEHMA MO/, MOXKHO 3aHATHCA 3aMMUCHI0 B Hero. 151 3TOro Hajo
nMb yOpaTh BCe MPUCBaMBAHMUSA MO0, 2 3aTeM YAAMUTDb MocneaHee. [Iockonbky HUKTO
ero 6oblile He YUTAET, ITO yAa/TeHUe He JO/DKHO MMeTb HUKAaKOro 3HauyeHus s pabo-
TOCIOCOGHOCTH MPOrPaMMBbl.

3aMeHa Marm4ecKkoro 4yuciaa CMMBOTNYECKOV KOHCTaAHTOI
(Replace Magic Number with Symbolic Constant)

EcTb uncnoBoit nurtepan, uMeoLni onpefe/eHHbIN CMBICI.
Co3sdaiime KoHcmanmy, npuceotime eii UM 8 COOMBEMCMBUL CO CMbICTIOM KOHCMAH-
mbl U 3aMeHUme €10 HUco.

double potentialEnergy(double mass, double height) {
return mass * 9.81 * height;

vV

double potentialEnergy(double mass, double height) {
return mass * GRAVITATIONAL CONSTANT * height;

}

}
static final double GRAVITATIONAL CONSTANT = 9.81;



I'naBa 8 OpraHusauusa JaHHbIX

MoTuBauusa

Maruyeckue 4ucna ABNAIOTCA OAHON U3 ApeBHEMLINX NpobneM NporpaMMupoBa-
HUA. ITO YMCNIa ¢ 0COOBIMMU 3HAYEHUAMM, CMBICTT KOTOPbIX OObIYHO He o4yeBMujeH. Ma-
rMyecKme YUC/Ia OYeHb HEMPHUATHBI, KOTAia HY>)XHO 0OpaTUTbCA K IOTMYECKM OJHOMY M
TOMY >Ke YUC/Ty B pasHbIX MecTax Kofia. Oco6bIM KOLIMapOM CTaHOBUTCS MX M3MeHe-
Hue. Ho paxce ecnu 3Tu uncna He TpebyeTcs U3MEHATD, MOHATb, KaK OHM paboTaloT U
4TO 03HAYAKOT, MO>XKHO IMLID C 6ONBIIMUM TPYAOM.

MHorue A3bIKM MPOrpaMMMPOBAHMA NMO3BONAKT OOBABIATL U MCIONb30BATh KOH-
cTaHThl. IIpM 3TOM He HaHOCUTCA yLiep6 NMPOU3BOAMTENBHOCTH, 3aTO 3HAYMTENbHO
yny4uaeTcs yro604uTaeMoCThb KOJia.

[Tpexxae yeM BBIMOMHATH JaHHbI pPepaKTOPMHT, BCErja MMEET CMbICT MOUCKATD
BO3MOXHYIO a/bTepHaTuBY. IlocMOTpMUTE, KaK MMEHHO MCMO/Nb3yeTCs Marmyeckoe
YMC0. 3a4acTyIo YAAeTCsA HaMTH y4wmit crnocob ero npuMeHeHusa. Ecnm oHo npep-
craBnseT co60i KOA TMNA, MONpoOYiiTe BLIMOMHUTD peaKkTOpUHT “3aMeHa KoAa TMMa
knaccom” (c. 236). Ecnu e 3T0 yncno — pasmep MaccuBa, npu ob6xofie MaccuBa MC-
NoNb3yATe BMECTO Hero anArray. length.

Texuuka

@ O6baBurte KOHCTAHTY U MHMLlMaIIMZiMp)’ilTC €€ 3HAYE€HUEM MArm4eCcKoro 4ymcniaa.

Hajiaure Bce BXOXKIEHMSI MarmyecKoro Yucia B UCXORHBIN TEKCT.

B [IpoBepbTe, cornacyeTcsa M Marm4eckoe YuUcao C UCNONb30BAaHNEM KOHCTaHThI;
€C/IN COr/IacyeTcs, 3aMEHUTE Maruyeckoe YUCa0 KOHCTAHTOM.

B BpInmonmHuTe KOMIUIALMIO.

@ [locre 3aMeHbI BCeX MarM4eCKMX YMCesl BBINMOMHUTE KOMITUALMIO U TECTUPOBA-
Hue. Bce jo/mkHO paboTaTh Tak, kak 6yATO HIYEro U He U3MEHANOCh.

=> Xopowum mecmom 6ydem nposepka nezkocmu usmeneHuss Koncmanmot. [insa
3MmMoz0 Moxem nompe60o8amvca UMEHUMb HEKOMopble 0XUOGeMble Pe3yb-
mamot 6 cOOMEeMcMeuU ¢ HoBbiM 3HAUEHUEM. IMOm cnocob NPUMEHUM He
8ce20a, HO eCau €20 MOXHO UCNONL30BAMY, 3MO YOA4HbILi MEMO0 NPOBEPKU.

Unxkancynaunsa nona (Encapsulate Field)

VMeeTcs oTKpbITOE MOTIE.
Coenatime ezo 3axpuimbim u npedocmasbme memoovl 00CMyna K Hemy.



Mukancynsauus 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;

}

MotuBauus

OpnHuM u3 6a30BBIX NPUHLUUIIOB 0O BEKTHO-OPUEHTMPOBAHHOrO MPOrPaMMMpPOBa-
HUA SAB/AETCA MHKAMCYALMS, UM COKpbITUE JaHHBIX. OH INIACUT, YTO JaHHbIE HUKOT-
[a He JO/DKHBI ObITh 00LeAoCTYNHBIMU. EC/iu CenaTh maHHbIE OTKPBITHIMU, APYTUE
00beKTBI CMOTYT YMTATh M U3MEHATb UX 3HaueHUs 6e3 BejloMa 06beKTa — B/afieNblia
3TUX AaHHbIX. TakuM 06pa3oM, JaHHbIE OKa3bIBAKOTCA OT/ENEHHBIMU OT MOBEEHMA.

ITO M/10X0, MOTOMY YTO CHIM>KaeT MOAYIBHOCTb nporpammbl. Korma ganHbie n uc-
T0/1b3yI0lLee MX MOBefieHNe CTPYNIMPOBaHbI, MOAUHULMPOBATD KOJ CTAHOBUTCA MPO-
L€, MOCKONbKY BECb M3MeHsIEMBIil KOJ| Paclo/IOXKeH B OTHOM MeCTe, a He pa3bpocaH 1o
BCell MporpamMmMe.

[laHHbIit pepaKTOPMHT HAYMHAET MPOLIECC COKPBITUA JAHHBIX M CO3/JaHUA METOIOB
JOCTYIA, HO 3TO NMIUb MepBblit war. Knacc, B KOTOPOM €CTb TONbKO METOfbl OCTY-
1a, — 9TO “HeMOi1” K/1acc, KOTOPbIit He O3BO/IsIeT MCIIONb30BATh MPEUMYLIECTBA 06D-
€KTHO-OPMEHTUPOBAHHOTO POrpaMMMpPOBAHMSA, TAK YTO TaKOM OOBEKT OKa3bIBaETCA
MONpPOCTY MOTEPAHHBIM. BBIMONHMB ONMCbIBaEMblif B 3TOM pasfienie peaKTOPUHIL, A
MLIY METOABI, KOTOpble MCNONb3YIOT BHOBb CO3[jaHHbIE METOAbI IOCTYIA, B HafieX e
TiepeHeCcTU MX B HOBBIN 00beKT ¢ moMoLubo pedakropunra “Tleperoc meropa” (c. 162).

Texuuka

B Co3paitTe METOADbI MOMTYYEHUA M YCTAHOBKM 3HAYEHM M MO/IA.

B Haitaute 3a npegenamm Kinacca BeCb KIMEHTCKMIt KOJI, OOpallarolmiica K JaH-
HOMY monio. Ecnm K1veHT ucnonbayeT 3HauyeHue Mo, 3aMeHuTe obpalleHue K



InaBa 8 Opranusaumsa faHHBIX

HEMY BbI3OBOM METO/MA NMO/Ty4Y€HUA 3TOro 3HA4€HUA. Ecnu xknueHT u3MeHseT 3Ha-
YeHMeE NOoJid, 3aMEHUTE €0 BbI3OBOM METOM1a YCTAHOBKYU 3HAY€HUA MO/

=> Ecnu none npedcmasnsiem co6oii 06vexm, a KIUeHM Bbi3bi6aem mMemod, MoOU-
Puyupyrouuii smom o6vexm, — 3mo cnedyem paccmampueéams KaxK Ucnon-
308aHue Nonf, a He U3MeHeHUe e20 3HadeHus. Memood ycmano8KU 3HAYEHUS
cnedyem NPpUMeHAMb MO/bKO OIS 3GMeHbl NPUCBAUBAHUA.

@ [locne KaXKgOro U3MeHEHUS BBITIOTHUTE KOMITMIALIMIO U TECTUPOBaHMe.
B [locne MoauduKaLMu Bcex KIMEHTOB OOBABUTE NONE 3aKPBITHIM.

B BbInonHMTe KOMOUIALMIO U TECTUPpOBAHME.

Nukancynauus komnekuuu (Encapsulate Collection)

Merop Bo3BpalljaeT KO/IEKLMIO.
Clenaiime 8038pawjaemoe 3Ha4erue npeocmasnenuem, OOCMYNHbIM MONLKO Ons
umeHus, u npedocmasvme memoovl 006aeneHUs/yOANEHUS IIEMEHMOB.

Person Person
getCourses():Set > getCourses{).Unmodmable Set
) 7 addCourse(:Course)
setCourses(:Set) )
removeCourse(:Course)

MoTuBauus

Yacrto knacc COAEPXXUT KO/IJIEKLMIO 3K3EMIIAPOB. Jrta KOMNNEeKUUA MOXET 6bITD
MAaCCMBOM, CIIUCKOM, MHOXXECTBOM U/IU BEKTOPOM. Saqacrylo TIIpu 3TOM UMEKTCA MeE-
TOABI MONTYYE€HUA U YCTAHOBKU 3HaYeHU M AN KONIEKINN.

OpHaKo KO/IEKLIUM JO/DKHBI MCTIONb30BATb IPOTOKO/, HEMHOTO OT/IMYAOIUIICA OT
UCTIONIb3yE€MOro APYTUMM TUTTAMU AHHBIX. MCTOJI NOoNy4€HNA He NO/IKEH BO3BpallaTb
caM OO'bEKT KO/NNIEKUUH, MTOTOMY YTO 3TO ITO3BO/IN/IO 6bI KTMEHTaM U3MEHATb COmEpXn-
Moe Ko/tekuuum 6e3 BejoMa Kracca-Bnagenbia. Kpome Toro, Takoe pacKpbITue KameH-
TaM BHYTPEHHEro CTPOEHUA CTPYKTYP AaHHBIX 00beKTa ABNAETCA U3NUILHMM. MeTop
TMO/y4eHUs! A TAKOTO MHOTO3HAa4HOro aTpubyTa, KaK KOM/NEKUMA, AO/DKEH BO3Bpa-
WaTh 3HaYeHUe, KOTOPOE He MO3BOMUT HM M3MEHATb KO/JIEKLMIO, HU MONyYaTh JIMLI-
HI0I0 MH$popMauuo 06 ucnonb3yemoit i Hee cTpykType. Kak ato cpenarb, 3aBucut
OT UCNONb3YyeMOIt BEpcUH Java.

Kpome Ttoro, He BOMKHO ObITb MeTOAA, KOTOPbI BBIMONHAN Obl MpuUCBaMBaHMe
KONJIEKUMM; BMECTO 3TOTO K/IacC C/leflyeT obecrneyuTb onepauuAMu fobGaBneHus u



Unkancynsauns konnekuuu (ENCAPSULATE COLLECTION)

ynAaneHus snemeHToB. bnaropapsa Takomy nopxopny o6beKT-Bnajenel] nony4aeT KOH-
TPO/Nb Hafi RO6AB/IEHUEM U YIaJIEHNEM 37IEMEHTOB KOM/IEKLIMM.

OnucaHHbI NPOTOKON 0becneYnBaeT KOPPEKTHYK MHKANCYMALMIO KONIEKLUU,
YMEHbLIAIOIYIO CBA3bIBAaHME B/IA/ICIOLLErO €10 K/IAcCa C KIMEHTaMM.

TexHuka

CospaiiTe MeTOABI J1sA BO6AB/IEHUA 1 Y/la/IeHUsA 3/1€MEHTOB KO/IIEKLIMMU.
[IpucBoiiTe noo B Ka4yecTBE Ha4a/IbHOTO 3HAYEHUA MYCTYIO KO//IEKLIMIO.
BoInmonuuTe KOMIUISALMIO.

Hartaue xop, BbI3bIBalOLLMi METObl YCTAHOBKM 3HaYeHM . VI3aMeHUTe MeTOp ycTa-
HOBKM 3HayeHMA TaK, YTOObI OH MCIIO/B30Ba/l ONepaLyun fO0OaB/IEHUS U YAaleHUs
371EMEHTOB (MU CAenaiTe TaK, YTOObI KIMEHTbI CaMM BbI3BIBAJIN 3TU ONEpaLuy).

=> Memo0dbl ycmaHo6Ku Ucnonb3yomcs 8 08yX Cy4asx: K020a KONNeKUUs nycma
U K020a Memo0 3ameHsAem HenyCmy1o KONNEKYUro.

Moxem oxasamocst xenamenvHoim npumenerue pedpaxmopunza “Ilepeume-
Hosanue memooda” (c. 290). VMsmenume ums c 0603Ha4aOUe20 YcMaHosKy, Ha
ums, ceudemenvcmeyiouiee 06 UHUKUATUIAYUUYU UNU 3AMEHE.

Beinonuure KOMITU/IALIUIO U TECTUPOBAHUE.

Haitnure kop, BbI3bIBaIOIMII METOABI MONTY4YE€HUS 3HAYEHUI U NPU 3TOM MOIU-
buumpytoumit konnexumio. ViameHure ero Tak, 4To6bl OH MCIIONB30BA/T METO/bI
Bo6aBeHusa U yaaneHus sneMeHToB. [Toce kaxaoro u3MeHeHUs BbIMONHANTE
KOMIWIALIMIO U TeCTUPOBaHMe.

Korua BC€ BbI3OBbl METOAA MNMOJ/TyY€HUA 3HAYECHUA, MOJ.IM(i)V[I_lMp)’lOluMC KOJ/INIEK-
nuio, 6)’11)"1’ 3aME€HEHDbI, U3BMEHUTE METOJ MONYYEHUA TaAK, 4TOOBI OH BO3BpaLuan
NpeAcTaBa€HUE, LOCTYNMHOE TO/IBKO A1 YTEHUA.

=> B Java 2 amo docmuzaemcs ¢ NOMOUsbIO COOMBEMCcMayouez0 Hemoouduyu-
Pyemoz0 npedcmasneHus KONmeKUUuU.

=> B Java 1.1 donxHa 8036pauamvcst KOnUs KOANEKYUU.

BbinonHuTe KOMIUIALMIO U TECTUPOBAHME.

Haitaure xop, paboramowmit ¢ MeTOAOM MonyyeHus 3HaueHua Komnekuuu. Ilo-

MILUTE KOJ, KOTOPbIA JO/DKEH HAXOAUTbCA B 06bekTe-Bnajenble. C noMouibio

pedakTopuros “VUssneyenne Metopa” (c. 132) u “Ilepenoc metopa” (c. 162) me-
peHecuTe 3TOT KO B 00beKT-B/IafieneL.

Jins Java 2 Ha 3TOM paboTa 3aBepilueHa. Ho B Java 1.1 K1MeHTBI MOTYT NpeanoyecTb
MConb3oBaTh nepeyucneHne. Utobbl NpegocTaBUTL UM MepeuncieHue, BbIMOMHUTE
cnenywouee.



[naBa 8 OpraHusauus KaHHBIX

B Ji3MmeHuTe UMsA TEKYLIEro MeTofia Mony4YeHnsA 3Ha4€HuA u Co3/1aiiTe HOBbIN Me-
TOJ NMONYy4Y€HUs 3HAYE€HUA, Boaapamaloumﬁ nepevdunciieHue. Haitgure nonb3oBa-
Tenemn CTaporo MeToga u U3MEHUTE UX KOJ Tak, 4YTOOBI OHU UCIIONIb30BAIN OAUH
U3 HOBbIX METO/JOB.

=> Ecau maxoti nepexod cnumkom 60n1ouot, npumerume K cmapomy memooy no-
nyyenus pepaxmopune “Ilepeumernosarue memooa” (c. 290), co3oatime HOBbILL
MemoO, 8036pAU4AIOU4UTL NepeyUCaerUe, U USMEHUME KOO Bbl3bi6aOU4UX 00b-
eKmos, umoGvl 8 Hem UCNONbL30BACA HOBbLL MeMmO0.

8 BrinonHure KOMIIU/IALUNIO U TECTUPOBAHME.

IIpumepnt

B Java 2 no6aBneHa Lienas HOBas rpymnna KaaccoB AiA paboTbl ¢ konnekuuamu. [1pu
3TOM He MPOCTO J06aB/IeHbl HOBbIE K/TACChI, HO U3MEHM/ICA M CaM CTU/Ib paboTbI € KOI-
nexunsamu. [1o3ToMy cnoco6 MHKaNCynALMU KONMEKLMMU Pa3TuYeH B CTyyae UCIO/b-
30BaHMA KOMIEKLM Java 2 u komnekuuit Java 1.1. I HayHy c onucaHuaA nmoaxopa Java 2,
MOCKOJIbKY TO71ara, 4To 6onee GyHKLMOHANMbHbIE KOMNMEKIMM Java 2 BCKOPe BHITECHAT
Konnekuuy Java 1.1.

IIpumep: Java 2
Hekro cnyuaet kypc nexumit. Haw xypc 10BOnbHO NpocT:

class Course...
public Course(String name, boolean isAdvanced) (
}i
public boolean isAdvanced() {

}i

Sl He HamepeH 06peMeHﬂTb knacc Course 4YeM-TO elle, TaK Kak Hac MHTepecyeT
Knacc Person:

class Person...
public Set getCourses() ({
return courses;
}
public void setCourses(Set arg) {
_courses = arg;
}

private Set courses;



Nukancynauus konnekuuu (ENCAPSULATE COLLECTION)

[Ipu ucnonb3oBaHMM JaHHOro MHTEpdeiica KAMeHTbl JO6ABNAIOT KYpChl ¢ NOMO-
110 KOAA Hamofo6ue cnenyoLero:

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());

KnueHr, xenarwoumit y3Hatb 06 yrny61eHHbIX KypcaX, MOXET CAeIaTb 3TO C/IERYIO-
MM obpa3om:

Iterator iter = person.getCourses().iterator();
int count = 0;

while (iter.hasNext()) {
Course each = (Course)iter.next();
if (each.isAdvanced()) count ++;

[TepBoe, YTO s XO4y cAenaTb, — 3TO CO3[aTb KOPPeKTHbIe METOMbI MOAUUKALMY
3TOi KO/IEKLMM U BBINOTHUTD KOMIMIALMIO:

class Person
public void addCourse (Course arg) {
_courses.add(arg) ;
}
public void removeCourse (Course arg) {
_courses.remove (arg);

}

JKusHb cTaHeT npotie, €Cm A TaK)Xe IpOUHULUATIM3UDPYIO MTOJIE:

private Set courses = new HashSet():

Terlepb paccMOTpUM Nonb3oBaTeeil MeToa YCTaHOBKU 3HAa4Y€HUA. Ecnu xnueHTOB
MHOro " 3TOT M€TOJ4 MHTEHCUBHO UCIIO/1b3YyeTCHA, HCO6X0,£UAMO 3aMEHUTDb TE€NO METOAA
YCTAaHOBKM Tak, 4YTOOBI B HEM UCIIO/Ib30BA/TUCh onepaumnu ll,OéaBHCHMﬂ nynaneHus ane-
MeHTOB. C/IOXXHOCTb 3TOTrO npouecca 3aBUCUT OT TOrO, KakKuM o6pa30M UCNONIb3YETCA
METOJi YCTAHOBKM 3Ha4€HUA. Bo3MoyxHbI iBa BapHuaHTa. B ﬂpOCTCl’ﬂﬂGM Cl1ydae KJIMEHT
UCNIONb3yeT METOA YCTAHOBKHU /1A MUHNLMANTN3aUnUn 3Ha4YeHMUH, T.e. 4O TOro, KaK 6)’118T



[naBa8 Opranusauus JaHHBIX

BbI3BaH METOJ, YCTAHOBKM 3HAYeHUs, HUKAKUX KYpCOB He uMeeTcd. B aToM ciyyae s
M3MEHSII0 TE/I0 METOA YCTAaHOBKM 3HAaUeHUs TakK, YTOObI OH MCNONb30OBA/l METOJ JI0-
6aBneHus:

class Person...
public void setCourses(Set arg) {
Assert.isTrue( courses.isEmpty());
Iterator iter = arg.iterator():;
while (iter.hasNext()) {
addCourse ( {(Course) iter.next());

}

[locne Takoro M3MeHeHMs Te/la METOflA MMeeT CMBICT C MOMOLbI0 pedaKTOpUHTa
“ITepeumeHoBanne Metopa” (c. 290) caenatb HamepeHus 60ee ACHBIMM.

public void initializeCourses(Set arg) {
Assert.isTrue( courses.isEmpty());
Iterator iter = arg.iterator();
while (iter.hasNext()) {
addCourse ( (Course) iter.next());

B 06ueM cryyae s JO/MKeH CHavyana MpMOErHyTh K METORY yAaneHus u ybparb Bce
3/IEMEHTDI U3 KO/UIEKLIMM, TIOC/IE Yero 106aBuTh HoBble. OHAKO 1 0GHAPY>XMII, YTO Ta-
Kasi CUTyalusl BCTpeyaeTcs JOCTATOYHO pefKo (Kak 3a4acTyro 6bIBaeT ¢ 0OMUMM CITy-
Yasammn).

Ecnu U3BECTHO, YTO HET HUKAKOTO IOTIOIHUTE/IBHOTO NOBeieHUs NpU J0OaBNeHNH
37IEMEHTOB BO BpeMs MHMLMANM3ALMM, MOKHO yOpaThb LMK/ M MCIIONb3OBATb METOJ
addAll.

public void initializeCourses(Set arg) ({
Assert.isTrue( _courses.isEmpty());
_courses.addAll (arg);

[IpocTo MpuCcBONTD 3HaYEHME MHOXECTBY Hellb3s, JaXKe eC/IM NpeAbIyliiee MHOXeC-
TBO Ob1/10 MycThIM. ECin KnmeHT Mopuduumpyer MHOXECTBO MOC/IE €ro mnepefayy B
KayecTBe apryMeHTa, 3TO AB/IAETCA HapyLIeHUeM NPpUHLMNA MHKanCynauun. Ilostomy
s JOIDKEH CieNIaThb KOMMI0O MHOXECTBA.

Ecnu KnMeHTHI MPOCTO CO3[AIOT MHOXECTBO M MO/Nb3YIOTCA METOIOM YCTaHOBKM
3HayeHUsl, i MOTY 3aCTaBUTb MX MCMIONb30BATh METOAbI NOOABNEHUA U yHANIeHUA 3e-
MEHTOB HENOCPEACTBEHHO M MOMTHOCTBIO YAATUTh METOJ YCTaHOBKM 3Hayenms. Hanpu-
mep, Kop,



Mukancynauus konnekunm (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);

NpeBpala€TCA B KOJ

Person kent = new Person();
kent.addCourse (new Course("Smalltalk Programming", false));
kent.addCourse(new Course ("Appreciating Single Malts", true));

Tenepb s HauMHAK MOMCK MOb30OBATE/EN METOAA NONyYeHNs 3HaYeHus. B nepeywo
ovepefb, MEHs MHTEPECYIOT Cy4au MOAU(UKALIUY KONIEKLIMM C TPMMEHEHNEM ITOTO
MeTO/1a, HanpyuMep:

kent.getCourses () .add (new Course ("Brutal Sarcasm", false));

S nonmxeH 3aMeHUTb TaKO KOJ BbI30BOM HOBOTO METOJA:

kent.addCourse (new Course ("Brutal Sarcasm", false));

[Tocne Toro kak s BbIMO/HIO TaKYI0 3aMeHY Be3fie B KOJie, IPOBEPUTD, He MpoMnyile-
HO /I YTO-TO U He BBINONHAETCA U IAe-HNOyab MOAMPUKaLMa NOCPEACTBOM MeToza
Mony4YeHUs 3Ha4YeHUsA, MOXKHO, U3MEHMB €ro TeJO TakK, YTOObI METO BO3Bpallia/l HEMO-
AMuLMpyeMoe NpefcTaBIeHNe:

public Set getCourses() {
return Collections.unmodifiableSet( courses);

}

Tenepb KONNEKUUA MHKANCYINpOBaHa. HuKTO He CMOXKET U3BMEHUTD 371IEMEHTHI KOJI-
JIEKUMU, KpOME KaK NMOCpEACTBOM METOOB K/1acca Person.

lIepemeuunnu:nonenenuﬂJBKnacc

Utak, y MeHs ecTb KOppeKTHbIN uHTepdeiic. Tenepb s Xo4y B3[TIAHYTb Ha MOJb30-
BaTe/neit MeTOfla NONy4YeHUs 3HAYEeHUA M HalTU KOJj, KOTOPBIil JO/KEH HaXOAMTbCA B
Knacce Person. Takoit 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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ny4ylle pa3MeCTUTb B klacce Person, MOTOMY YTO OH MCIO/Nb3YyeT TONMbKO JaHHble
knacca Person. CHavana st IpMMeHI0 K 3TOMYy Kofy pedakToputr “Vi3Bnedenne me-
topma” (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;

3arem ¢ noMouypio pedakropunra “IlepeHoc meroma” (c. 162) A mepeHecy 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;

}

Yacro B KOoi€ MOXXHO BCTPETUTD TAKOW BbI30OB:

kent .getCourses () .size()

Ero Mo>xHO 3aMeHMTb 6071ee yRo60YnTaeMbIM:

kent .numberOfCourses ()

class Person...
public int numberOfCourses() {
return _courses.size();

}

Heckonbko ner Haszap s 6b171 661 06€CITIOKOEH TEM, YTO TAKOE nepeMeLleHueE nopee-
HuUsA B Person BefeT K paaéyxaﬂmo knacca. Ho INpaKTUKa MMOKA3bIBAET, YTO 006bIYHO
HUKAKUX HeﬂpMﬂTHOCTCﬂ pU 3TOM HE BO3HUKAET.



Mukancynauus konnexuyuu (ENCAPSULATE COLLECTION)

IIpumep: Java 1.1

Bo MHOIrMX OTHOLUEHMAX CUTYaLUs B Cy4dae Java 1.1 aHa/IOrMyHa CUTyaLuHm ¢ Java 2.
51 BOCNONb3YI0Ch TeM e IPUMEPOM, HO B 3TOT Pa3 C BEKTOPOM:

class Person...
public Vector getCourses() {
return _courses;
}
public void setCourses (Vector arg) {
_courses = arg;
}

private Vector _courses;

U BHOBb 1 HAUMHAIO C CO3[IaHUA METONOB Monuquauuu U UHULMANTU3ALUUU NTOJIA:

class Person
public void addCourse(Course arg) {
_courses.addElement (arg) ;
}
public void removeCourse (Course arg) {
_courses.removeElement (arqg) ;

}

private Vector courses = new Vector();

51 Mory u3MeHUTb setCourses Tak, YTO6bl OH MHMLIMA/TU3UPOBAJT BEKTOP:

public void initializeCourses (Vector arg) {
Assert.isTrue( courses.isEmpty());
Enumeration e = arg.elements();
while (e.hasMoreElements()) {
addCourse ( (Course) e.nextElement()):;

SI u3MeHs10 Nonb3oBaTenen MeToaa nony4eHus 3Ha4€HUA Tak, 4TOObI OHM UCIIO/b-
30Ba/INn METO[ bl Monmbnxauuu, TAK YTO KO

kent.getCourses () .addElement (new Course ("Brutal Sarcasm”, false));
npeBpauiaeTcs B

kent.addCourse (new Course ("Brutal Sarcasm", false)):;

OpHako mocnenHuit war 6yaeT MHbIM, MOTOMY YTO y BeKTOpPOB HeT HeMoauduuu-
pyeMoit Bepcuu:

class Person...
Vector getCourses() {
return (Vector) courses.clone();

}
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Urak, KOJ/ZIEKUMA UHKANCYy/IMpOBaHa. Tenepb HUKTO HE CMOXXET USMECHUTD 3/IEMEH -
Tbl KOIZIEKI MM, MHAY€ KaK Yepe3 METObI Person.

IIpuMep: MHKANCYIALUUA MACCUBOB

[IpuMeHeHMe MacCHBOB KpaliHe pacnpoCTpaHeHO, B 0COOEHHOCTU — NPOrpaMMMUc-
TaMM, KOTOpble He 3HAKOMBI ¢ KO/UTeKUMAMMU. JIn4HO A paboTaro ¢ MaccMBaMu peako,
MOTOMY YTO mpeanoyuntaw 6onee 6orarbie BO3MOXKHOCTH Konnekumit. [Tostomy npu
MHKAMCY/TALMM S 4aCTO MEPEXOXY OT MACCUBOB K KO/IEKLIMAM.

Ha 3ToT pa3s s Ha4Hy ¢ MaccuBa CTPOK 1A HaBbIKOB (skills):

String[] getSkills() {
return _skills;

}

void setSkills(String(] arg) {
_skills = arg;

}

String(] _skills;

Sl cHoBa HauMHaK C CO30aHUA METOAOB MOIIM(i)MKaLlMM. HOCKOIIbe K/IUEHTY, BEpO-
ATHO, n0Tpe6ye'rcx U3MEHATDb 3HAYEHUE B onpeueneHHoﬂ no3nuumn, MHeE Hy>kKHa onepa-
UNA YCTAHOBKM 3HAY€HUA KOHKPETHOIO 3/IEMEHTA:

void setSkill (int index, String newSkill) {
_skills[index] = newSkill;
}

YcTaHOBUTD 3HAYEHUA [/ BCETO MaCCMBA MOXKHO C IIOMOLLbIO C/IeAYIOLIEeN OnepaLun:

void setSkills (String(]) arg) {
_skills = new String[arg.length];
for (int 1 = 0; i < arg.length; i++)
setSkill (i, argl(i])-

3nech BO3MOXKEH PsAJ, NOBYILUEK, €C/IM Hafl yAansAaeMbIMU 37IEMEHTaMM JJOTDKHbBI Bbl-
NIO/THATbCA KaKue-To JeicTBuA. CUTYALUA YCIOXKHACTCSA, €CTIU MACCUB, NEPelaHHbIN B
KayecTBe apryMeHTa, OTIMYAEeTCA M0 pasMepy OT OPUTMHANILHOrO MacCUBa. ITO — elle
OJIMH IOBOJ, B NO/b3Y KOJJIEKLMA.

Tenepb s MOry HayaTh NOMCK M0/Ib30BaTe/NeN METO/IA NNOTyYeHus 3HaueHua. CTpoky

kent.getSkills() (1] = "Refactoring";
MO>XXHO 3aMEHUTb CTPOKOA

kent.setSkill (1, "Refactoring");



3ameHna 3anucu knaccom gaHHbiX (REPLACE RECORD WITH DATA CLASS)

Korpa Bce uamMeHenus 6yayT BbIMOMHEHDI, 1 MOTY MOAMULIMPOBATb METOA MOMTyYe-
HMs 3HaYeHUA TaKUM 06pa3oM, 4TOObI OH BO3Bpalla/ KOMUIO:

String[] getSkills{() {
String[] result = new String[ skills.length];
System.arraycopy( skills, 0, result, 0, skills.length);
return result;

Tenepb CaMO€ Bpe€MA 3aME€HUTb MAaCCUB CIIUCKOM:

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 3anucu KI1acCOM JaHHBIX
(Replace Record with Data Class)

HeobxopmM mHTepdesic /i CTPYKTYphl 3aNMUCH B TPAAULIMOHHOM NMpOrpaMMHOM
cpene.
Cosdatime 075 3anucu Hemoti 06vexm OaHHbIX.

MoruBauusa

CTpyKTypbl 3anuceit — pacnpoCTpaHeHHass BO3MOXHOCTb NMPOTPaMMHBIX Cpef.
Jlns ux npuMeHeHUs B 06beKTHO-OPUEHTUPOBAHHBIX TPOrpaMMax MOTyT ObITb pa3Hble
npuunHbl. BO3MOXXHO, Bbl KONMpYyeTe CTAapyI0 MPOrpaMMy MU BbIHY)X/eHbl pab0OTaTh
CO CTPYKTYPUPOBAHHOI 3aMMCbI0 OCPEACTBOM TpaguLonHoro API, unu ato sanuce
6a3bl AaHHBIX. B Takmx cnyyasx 6biBaeT Mone3Ho co3paTh MHTEPQEMCHBINM Knacc ans
paboThI ¢ TaKMM BHEWHMM 371eMeHTOM. [Tpolie Bcero cienaThb Knacc Nogo6HbIM BHeL!-
Heit 3anucu. [Ipyrue nons M METOAbI MOXKHO MOMECTUTb B 3TOT K/Iacc mo3xe. MeHee
OYEeBU/IHBIM, HO 60/1ee yOeANTENbHBIM C/Ty4aeM ABMAETCA MaCCUB, B KOTOPOM 3/7IEMEHT
VIS KaXXA0TO MH/EKCa MMeeT COOCTBEHHDII CMbIC/. B 3TOM clryyae Bbl MOXeTe MCTIOND-
30BaTh peakTOpuHT “3aMeHa MaccuBa o6bekToM” (c. 204).
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TexHuUkKa

® CospaiiTe K1acc, KOTOpbIi OyfieT NpeACTaBAATb 3aNUCh.
8 Co3spaiiTe B K/1acce A KaXX[OrO 37IEMEHTA JJAHHBIX 3aKPBITOE MO/Ie C METOAOM
NONy4eHUA M METOJIOM YCTAaHOBKM 3HAYEHUS.

Tenepb y Bac ecTb HeMoit 06beKT JaHHBIX. B HeM noka HeT noBefieHNs, HO la/IbHel -
wye pepakTOPUHTH OBICTPO UCTIPABAT CUTYALMIO.

3amena kopa Tuna knaccom (Replace Type Code with Class)

Y knacca ectb Ko YuC/10BOro Tuma, KOTOprﬁ H€ B/IMAECT HA €ro NNOBEACHUE.
3amenume 4UCI0 HOBYLIM KTIACCOM.

Person
Person
O:int
A:int A> 1
B.int /
AB :int
bloodGroup : int BloodGroup

0: BloodGroup
A : BloodGroup
B : BloodGroup
AB : BloodGroup

MoTuBauus

YucnoBble KOAbl THUMA, MM MEpeYUCTIEHUs], YacTO BCTpevaroTcs B C-mogo6HbIX
A3bikax. CUMBONMYECKMe MMEHA fleNaloT uxX yaobountaembimMu. [Ipobnema B TOM, YTO
CUMBO/INYECKOE UMs ABTISIETCS He 60o/ee YeM NCeBAOHMMOM: KOMIIU/ISTOP BUAUT B HEM
0603HayaeMoe 3TUM MMeHeM uncro. [IpoBepka TMIa KOMIMIATOPOM UCIIONb3YeT YMUC-
NI0BOE 3HaYeHMe, a He CUMBONIMYECKOe MMs. Bce MeTOfIbI, MpMHUMAIOIMe B KaYecTBe
apryMeHTa KOJ TUIA, O>KMAAIOT YMCIIO, M HUUTO He MOXKET 3aCTaBUTh MX MCIIONb30BATD
CUMBO/NYECKOE UMsA. ITO CHIKAET YA0H0UYNTAEMOCTb KOZIA 1 MOXKET CTaTh UCTOYHMU-
KOM OLUMOOK.

Ecnu 3aMeHUTD YMCTIO KITACCOM, KOMIUIATOP CMOXKET BBINIO/IHATD MPOBEPKY TUIA
knacca. IIpenocraBus fis kinacca pabpuyHble METOAbI, MOXKHO CTATUYECKH ITPOBEPATD,
YTO CO3[AITCS TONBKO AOMYCTUMBbIE 3K3EMIUIAPBI U YTO ITU IK3EMIIAPDI MepefaloTCs
KOPPEeKTHBIM 06'beKTaM.



3ameHna koga Tuna knaccoMm (REPLACE TYPE CODE WITH CLASS)

OpHako, mpexje YeM NMPUMEHATb JaHHbIA pepaKkTOPUHT, HEOOXOAUMO paccMOT-
peTb BO3MOXXHOCTD {PYToit 3aMeHbl KOAOB THIA. 3aMeHAMTe KO TUIIa K/TaCCOM TONbKO
TOr/a, KOIZla 3TOT KO TUIA MPeACTaB/AeT co00i YUCTbIe JaHHbIE, T.e. He IPUBOJUT K
Pa3snMYHOMY MOBEEHMIO BHYTPU KOHCTPYKLUMM Switch. Java MOXeT BbINONHATD UH-
CTPYKLMIO SWitcCh TONbKO J/IA Lie/bIX YMCEN, a He I MPOU3BO/bHBIX K/TacCOB, MO-
3TOMY 3aMeHa MOXKEeT OKa3aTbcs HeyfayHou. Ellje BakHee, 4TO BCe MHCTPYKLMM Bbl-
6opa switch gomKHBI 6bITH YAaneHbl C TOMOLbI0 pedaKTOpUHTa “3aMeHa YC/IOBHOM
MHCTpYKUMM nonumopousmom” (c. 271). JIna BbIMONHEHUA 3TOrO peaKTOPUHIa KO
TMNA CHayana crnegyeT o6paboraTh ¢ moMmoublo pedakTopuHra “3aMeHa Kofa Tuna
noaxnaccamu” (c. 241) unu “3aMeHa Kofa TMIa cOCTOstHMeM/cTpaterueit” (c. 245).

Jlaxke ecnu KOA TMIMA He BbI3bIBAET M3MEHEHUs MOBENEHNA B 3aBUCUMOCTH OT €ro
3HaYeHMS, MOXET 0OHAPYXUTbCS NMOBefIeHNe, KOTOPOe /TyYllle TOMECTUTD B KITacC KoAa
TUMA, TaK YTO Gy/bTe TOTOBBI K IPMMEHEHUIO OAHOrO-ABYX pedakTopuHros “IlepeHoc
metoaa” (c. 162).

Texuuka

8 Cos3paiiTe HOBBIM K/1acC /1A KOJa TUIIA.

=> B xnacce donxnvl 6bimv none koda, coomsemcmeyioujee K00y muna, u mermoo
nonyuenus ezo 3navenus. Knacc 0onxien umemv cmamuueckue nepemenHole
01 OONYCMUMBIX IKIEMNIAPO8 KNIACCA U CMAMuUMecKuii Memoo, 6036pauar-
WUl CO0MBemcmayouutl IK3eMNaAp U3 apeymenma U OCHOBAHHbIU HA OpU-
2UHANLHOM KOOE.

® Moauduumpyiite peanusalmo UCXOAHOTO K/1acca Tak, YTOOb! OHA UCMO/Nb30Ba-
Jla HOBBIN KJ1acc.

=> IToddepsusatime cmapoiti unmepdetic, Ho usmerHume cmamuyecKkue Nons
mak, ymoOvl 0N 2eHepauuu K0008 UCNONB308ACA HOBbIl Knacc. Msmenume
Opyaue memodbl max, 4mobvt OHU NONYHANU HUCNIOBbIE 3HAYEHUS KOOA U3 HO-
8020 Knacca.

B BhinonHMTE KOMIUIALMIO M TECTUPOBAHMeE.
=> ITocne 3mozo HOBbILI KNACC MOKEM BLINOTHAMb NPOBEPKU KOO0B BPEMEHU Bbi-
NONHEHUS.
8 JIns KaXX0ro MeTOAA MCXOJHOTO K/1acca, B KOTOPOM MCIO/Ib3YeTCsA 3TOT KOf, CO3-
AaiTe HOBbI METOA, KOTOPBIN OyfieT UCIIONB30BATh BMECTO 3TOTO HOBBII K/1acc.

=> JIns memodos, 8 Komopsix K00 yuacmeyem 6 kauecmee apzymerma, mpe6y-
10mcs HOBble MemoObl, UCNONb3YIOWsUe 8 Kavecmee apzymenma Hoeblil Kaacc.
[ns memoodos, komopovie 8o3spawsaiom ko0, mpebyemcs co30amv Hoeble
MemoOb!, 8038pawjausUe IKIEMNAP HOB020 KAACCA. 3a4acmyio pasymHo
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npumenums pepaxmopunz “Ilepeumenosanue memooa” (c. 290) x cmapomy
Memody 00cmyna K 3Ha4eHU10, npexcoe em c030a6ambv HOBbII, — ymobbi cOe-
71amb nOHAMHee NPOZPAMMY, UCNOTL3YIOULYI0 CMAPbILE KOO.

8 IJo ofHOMY M3MeHUTe K/IMeHThl MUCXOJHOTrO K/Iacca TakK, YTO6bl OHM MCMONb30Ba-
JIM HOBBIV MHTepdeiic.

B [locne Monmbuxauuu Ka)K/IOTO K/IMEHTA BBINIONIHANTE KOMIU/TALMIO U TECTUPO-
BaHUE.

=> Moxem nompe6o6amocsi USMEHUMb HECKOIbKO Memo008, npexde 4em 6vt 00-
6bemeco c02naco8anHOCMU, 00CMAMO4HOL O KOMNUNAYUU U MECTUPOBAHUS.

B Ynanute nmpexHuit MHTepdeic, UCNIONb3YIOLMIA KOAbL, @ TaKXe CTaTU4ecKue
06 bABNEHUSA 3TUX KOAOB.

B BpInonHMTE KOMIUIALMIO U TECTUPOBAHME.

IIpumep
PaCCMOTpMM MOJ€e/TMpOBaHME IPyInbl KpPOBM Y€/TOBEKA C MOMOLbIO KOJIa 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) {
_bloodGroup = bloodGroup;
}

public void setBloodGroup (int arg) {
_bloodGroup = arg;
}

public int getBloodGroup() {
return bloodGroup;

}

S HaumHalo ¢ CO3/1aHUs HOBOroO KJjiacca rpyrmnbl KpOBH, 3K3E€MII/IsApbl KOTOpOro Co-
AepXxar YUC/TOBOM KOA THUIA:

class BloodGroup {
public static final BloodGroup O
public static final BloodGroup A
public static final BloodGroup B

new BloodGroup(0);
new BloodGroup (1) ;
new BloodGroup (2) ;



3aMena kopna tuna knaccoM (REPLACE TYPE CODE WITH CLASS) v

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 MoaMULMPYIO K1acc Person Tak, YTOObl B HEM UCIO/Nb30OBA/ICA HOBbIM
K/1acc:

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() ;

I

]

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 (arq);
}

Tenepb B K/1acce rpynmbl KPOBM €CTb MPOBEPKa TUMA Ha 3Tare BbINONHeHUA. [lns
TOrO YTOOBI MOMYYUTb PEANbHYIO BHITOAY OT BHECEHHbIX U3MEHEHMU, A JO/DKEH M3Me-
HUTb MO/Ib30BaTeel Knacca Person, YToObl OHM MCMIONb30BANIM K/1AcC FPYNIbI KPOBY
BMECTO LIe/IOYUC/IEHHBIX 3HAYEHMUIA.

Chauvana s npumensio pedaktopunr “TlepeumenoBanne Metopa” (c. 290) k MeTony

AOCTYyMa K rpynmne KpoBu B Kjacce Person, 4To6bl MaKCMMa/IbHO MNpPOACHUTb HOBOE
MOJ/1I0>KEHUE e
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class Person...
public int getBloodGroupCode () {
return bloodGroup.getCode () ;
}

3ateM s 106aBA0 HOBbIN METOJ MONMY4YeHUA 3HAYEHUsA, KOTOPbIN UCIO/Nb3yeT HO-
BBINM KJ1acc:

public BloodGroup getBloodGroup() {
return bloodGroup;

}

A1 Tak>xe cO3/jal0 HOBbIN KOHCTPYKTOP M METOJ, YCTAHOBKM 3HauyeHUs, UCTNONb3YI0-
L[Me HOBBIN KJIacc:

public Person(BloodGroup bloodGroup) {
_bloodGroup = bloodGroup;
}

public void setBloodGroup (BloodGroup arg) {
_bloodGroup = arg;
}

Tenepsp s npucrynaio Kk pabote ¢ K1MeHTamm kinacca Person. [naBHoe — He cre-
IMTb U pabOTaTh C KIMEHTaMM N0 OAHOMY U MPOABMUIATHCA Brepe] HeOOMbIIMMM La-
ramu. [Ipo6reMa B TOM, YTO KaXKAbIA KIIMEHT MOXET NOTPe6OBATh BHECEHUA CBOUX U3-
MeHEHM, OT/IMYHBIX OT U3MEHEHU I JPYTOro K/IMEHTA, a ITO YC/IOKHAET 3aavy. Jlomx-
Hbl ObITb 3aMeHeHbI BCE CChIIKM Ha CTaTUYeCKue mepeMeHHble. Takum o6pa3om, kop

Person thePerson = new Person (Person.A)
NpeBpallaeTCcA B KOA

Person thePerson = new Person (BloodGroup.A);

O6palieHns K MeTOAy NONyYeHMs 3Ha4eHUA JO/DKHbBI UCTIONb30BATh HOBBIA METO,
TaK YTO KOJ|

thePerson.getBloodGroupCode ()
MnpeBpaliaeTcs B
thePerson.getBloodGroup () .getCode ()
To »xe caMmoe OTHOCUTCA U K METOMaM YCTAHOBKHU 3Ha4YeHMM, TaK YTO KO
thePerson.setBloodGroup (Person.AB)
npeBpaliaeTcsa B

thePerson.setBloodGroup (BloodGroup.AB)



3aMeHa koga Tuna nogknaccamu (REPLACE TYPE CODE WITH SUBCLASSES) v

HponenaB 9TO [1/id BCEX KJIMEHTOB K/1acca Person, A MOTYy YAanuTb METOJ MOTy4€-

HUA 3HAYE€HUA, KOHCTPYKTOP, CTaTUYECKNE ONpeNe/IeHNnA U METOJbI YCTAaHOBKM 3Ha4e-
HNA, UCTTONIb3YHOLINE LIEIOYMCTIEHHDbIE 3HAYCHUA:

class Person ...

Ecnu Hu ogyH M3 KIMEHTOB He UCMONb3YeT YNMC/TOBOM KO/, MOXHO TaKXe 0OBABUTD
3aKpBITBIMM METOJIbI K/IacCa IPYMIbl KPOBM, UCHONb3YOLIME LIETIOUMCIEHHBINA KOJI:
class BloodGroup...

private int getCode() {
return _code;

}

private static BloodGroup code(int arg)
return values(arg];
}

{

3aMeHa Koja TMIIA MOAK/IACCAMU
(Replace Type Code with Subclasses)

VMeeTcsa HeusMeHsAeMblit KOJI TUIIA, BMIUAIOLIMI Ha MOBEJEHME K/1acca.
3amenume K00 muna nodKaaccamu.

Employee
Employee
ENGINEER : int ﬁ>
SALESMAN : int
type :int I |
Engineer Salesman




I'naBa 8 OpraHusanus JaHHBIX

MotuBauus

Ecnu kop TMIa He OKa3bIBaeT BAMAHUA Ha NOBEAEHNE, MOXXHO BOCIIO/Ib30BATbCA pe-
¢daxTopuHrom “3amena kofia TMna knaccom” (c. 236). OBHAKO eC/iM 3TOT KOJ, TUIA B/IM-
fieT Ha NOBefieHNe, TO JTyyllie BCero OpraHM30BaTh BApMaHTHOE NIOBEAEHME C IIOMOLLbIO
nommopdusma.

O6bIYHO Ha TAaKYI0 CUTYALMI0 YKa3blBaeT Ha/MuMe YCTOBHBIX MHCTPYKUMIA TUMA
case — 3T0 MOTYT ObITb Nepek/oYaTeNu switch unu KOHCTpykumu Hanopobue i f-
then-else. OHyu NpoBEpAIOT 3HaYeHMe KOla TUNA M B 3aBUCMMOCTM OT pe3ynbTara
BBIMO/THSAIOT pasnnyHble AeiicTBuA. K TakuM parmeHTaM Kopa cnefyeT NpUMMEHUTD
pedakTopuHr “3aMeHa YCI0BHOI MHCTPYKLUMY nonuMopduamom” (c. 271). Utobbi aaH-
HbI pedakTOpMHT paboTa, KOA TUNA CIeAyeT 3aMEeHUTb CTPYKTYPOI HaC/eJOBaHUA C
nonumop¢HbIM noBefeHMeM. B Takoit Mepapxum HaclefOBaHMA MMEETCA K/Iace C Noj-
K/1accaMy A/Isl KXAOTro KOfia TMIa.

ITpocTeiumit cnoco6 opraHu3alUmmn Takoi CTPYKTYpbl — MpPUMEHEHUe ONMUChIBa-
emoro 3ech pedakropunra. HyXHO B3sTb K/1acc, MMEIOLMI AaHHBIA KOJ TUIIA, U CO-
3[aTh MOAK/IACC /IS KXKAOrO KOHKpeTHOro Kofa. OfHaKo ObIBAKOT Cy4au, KOrja cje-
nath 3T0 Henb3st. OAMH U3 HUX — KOTAA KOA TMIa U3MEHAETCA NMOC/IE CO3AaHUA 0O bek-
Ta. Bo BTOpOoM ciryyae K/acc ¢ KOOM THMA y>Ke MMeeT MOAK/IACCHI MO KaKUM-TO MHBIM
ApYruM mpuumHaM. B oboux cnyuasx cneayer ucnonb3oBatb pedakTopuur “3ameHa
KOJIa THIIa COCTOsiHMeM/cTparerueit” (c. 245).

OnucrpiBaembliit 3fiecb pepaKTOPUHT CTYXKUT, B IEPBYI0 OYepeab, B KauecTBe BCIO-
MOraTe/IbHOro 3Tana, obecrneynBamplLero BoinonHeHne pedakropuura “3ameHa yc-
NIOBHOM MHCTPYKuuu nommmopdusmom” (c. 271). IlobyauTtenbHoi npuumHON Ans
NpUMeHEHUsA pacCMaTpUBaeMoro 3fech pedakropuura “3ameHa Kofa TMIa MOAK/IAC-
camu” CTY)XKMT Ha/IM4Me YCIOBHBIX MHCTPYKUMit. Eciu TakoBbIX HeT, 60nee npaBusb-
HBIM UM MeHee KPUTMYHBIM OyfneT npuMmeHeHue pedakropuHra “3amMeHa kopa Tuna
knaccom” (c. 236).

Eue oaHoOM npuunHoOi npumeHeHus pedaktopunra “3ameHa koja TMNa MOAK/Iac-
camu” AB/sAETCA Hanuume PyHKUMI, OTHOCALUMXCA TONBKO K OObeKTaM C OIpeneneH-
HbIMM KOlaMM THIA. BbIMONMHMB JaHHBIA peaKTOPUHT, MOXHO OyAeT MCNONb3OBATh
pedakropunru “Onyckanue metopa” (c. 345) u “Onyckanue nona” (c. 346), yToO6bI Ac-
Hee yKa3aTb, YTO JaHHble BOSMOXXHOCT! OTHOCATCA TONIbKO K HEKOTOPBIM CUTYaLMAM.

[IpenMylecTBO paccMaTpuBaeMoro pedakTOpMHra B TOM, YTO OH NepeMeljaeT
3HaHMe O BapMAHTHOM MOBEIEHMM U3 K/IMEHTOB Knacca B caM knacc. [1pu no6asnennn
HOBBIX BapMaHTOB MOBEJEHUS BCE, YTO HYXXHO CAeNaTb, — 3TO AOOABUTb MOAKIACC.
B otcyTcTBHE nonumopduama s 610 Obl BbIHYK/IEH UCKATb BCE YCTIOBHbIE MHCTPYKLIMM
M Bce MX U3MeHATb. [103TOMY AaHHbI pedakTOPUHT B 0COOEHHOCTH NONE3€eH TOrAa,
KOT/ja BAPMAHTBI MIOBEEHNA MOCTOAHHO M3MEHAIOTCA.



3ameHa koga Tuna noaknaccaMu (REPLACE TYPE CODE WITH SUBCLASSES)

Texunka

BoinmonuuTe CaMOMHKANCYNALUI0O KOJia TUIMa.

=> Ecnu k00 muna nepeoaemcss KOHCmMPyKmopy, Heo6X00uMo 3amMeHUumo KoH-
cmpykmop dabputrvim MemMoooM.

Ins xaxgoro sHayeHMs KOAa TMIA co3faitTe noaknacc. [lepexpoiite MeTop mo-
Ny4eHMs1 3HaYeHHUs KOJIa TMIA B MOJK/IAcCe TaK, YTOObI OH BO3Bpallja/ MPaBU/Ib-
HOe 3HayeHue.

=> Omo 3nauenue Kecmko npowueaemcss 6 onepamope return (Hanpumep,
return 1). Takoe peweHnue moxem noKa3amocs HENPUBNEKAMENbHBIM, HO
amo He 6onee yem 8peMeHHAS Mepa, NOKA He 6Y0ym 3amMeHeHbl 6ce UHCMPYK-
uuu case.

ITocne 3aMeHbl KaXXJ10ro 3Ha4€HUA Kojia TUIIA IMOAK/TACCOM BbIINTO/THUTE KOMIIU-
JIALUIO U TECTUPOBAHUE.

Ynanute none kopa TMna u3 cynepknacca. O6bABUTE METOABI JOCTYNA K KOAY
TUNa KaK abCTpaKTHbIe.

Boinonuure KOMIUIALUIO U TECTUDOBAHUE.

IIpumep

Bocnonb3ytoch cKky4HbIM M HepealMCTUYHBIM IPUMEPOM C 3aPIIIATOM C/TYXKaLLero:

class Employee...

private int type;

static final int ENGINEER =
static final int SALESMAN
static final int MANAGER = 2;

|
— o
~

~

Employee (int type) {
_type = type;
}

[lepBblit 1wIar COCTOMT B NPMMEHEHUM K KOAY TUNa pedakTopuHra “CaMOMHKANCY-

nauua nona” (c. 190):

int getType() {

}

return _type;

[Tockonbky KOHCTPYKTOp Employee ucnonb3syer Koji TUIA B KayeCTBE NIapameTpa,

A IO/DKEH 3aMeHUTD ero GabpuuHbIM METOAOM:
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Employee create(int type) {
return new Employee (type);

}

private Employee(int type) {
_type = type;
}

Tenepp s Mory npuctynuthb k npeo6pasopanuio Engineer B nogknacc. CHayana
CO3/IAI0TCA NMOAK/ACC U NEPEKPHIBAKOLLMIA METON /1A KOJjA TUIIA:

class Engineer extends Employee {
int getType () {
return Employee.ENGINEER;
}

MHe TaK)Xe HYy>KHO U3MeHUTb PabpUYHbI METOA TaK, YTOObI OH CO31aBaJl COOTBET-
CTBYIOLMI1 OODEKT:

class Employee
static Employee create(int type) {
if (type == ENGINEER) return new Engineer();
else return new Employee (type);

}

3areM A mpofomka paboTaTh ¢ KXXAbIM KOJIOM 110 OYEPEAM IO TeX MOop, MOKa Bce
KOAb! TUNA He OyAyT 3aMeHeHbI Mofiknaccamu. [Tocne aToro s1 Mory n36aBuTbCA OT NMONA
Kopa Tuna B Employee u caenatb getType abctpakTHbiM MeTogoM. Terepp Gpabpuy-
HbIIt METOZI MMeEET CNEAYIOLNIA BUJ;

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 3HaueHue koma Ttuna'");

KoHe4HO, MHe 04eHb XOTeNnoch 6bl yOpaTh 3Ty MHCTPYKLMIO SWitch, HO OHa ToMb-
KO OfiHa M MCIIONb3yeTCA TONBKO NPU CO3JAHUM OOBEKTA.



3aMeHa KOZla TUMA COCTOAHUEM/CTpaTeTrnei...

CaMo co6oit pasymeeTcs, 4TO NOC/E CO3AaHMA MOAKIACCOB HY>KHO BBIMIOTHUTD pe-
daxropunrn “Onyckanue metopa” (c. 345) u “Onyckanue nons” (c. 346) ana Bcex Me-
TOJOB M 0/IEM, KOTOPblE UMEIOT OTHOLLEHME TONbKO K KOHKPETHBIM TUIIAM CTY>KaLlUMX.

3aMeHa KOfja TUIIA COCTOSTHMEM/CTpaTerne
(Replace Type Code with State/Strategy)
UmeeTcsa KO Tumna, BHM}HOU.[VIﬁ Ha NMoOBeJE€HUE Kacca, HO MPpUMEHUTDb CO3aHue

MOMAK/IAaCCOB HEBO3MOXHO.
3amenume kK00 muna 06veKMOM COCMOAHUSA.

1
Employee Employee Type
Employee

ENGINEER : int ——3>>

SALESMAN :int 7.

type :int [ ]

Engineer Salesman

MoTuBauusa

10T pedakTOpuHT MOXOX Ha pedakTOpMHr “3aMeHa Kofa TMMA MOAK/IACCAMM™
(c. 241), HO MOXeT OBbITb MPMMEHEH TOT/Ia, KOT/IA KOJ| TMIIAa M3MEHAETCA BO BpEMSA XM3-
HM 06'beKTa MM €C/TM CO3AHMIO MOAIK/IACCOB MELIAIOT MHble MPUUMHBL. B HeM npume-
HAETCs IPOEKTHBIN 1WA60H COCTOAHMSA UMK cTpateruu (9.

CocTosHMe U CTpaTerus O4eHb MOX0XKM MeXAY cob60i, Tak YTo pedakTOpUHT B 060-
MX cny4asx 6yneT ofHaKoB. Bbi6epuTe TOT NpOeKTHBIN 1Wa6/MOH, KOTOPBIN TyYlle MOA-
XO[MT B IaHHOM KOHKPETHOM cuTyauuu. Ecnu Bbl mbITaeTech ynpoCTUTb OTAENbHBIN
aJITOPUTM C OMoLLbI0 pedakTopuHra “3aMeHa YC/IOBHOM MHCTPYKLMM NOMMMOpdu3-
mMoM” (c. 271), To ny4uiuM BbI6OpoM OyaeT ucronb3oBaHue cTpaternu. Ecnu >ke Bbl Ha-
MepeHbI NIepeMeCTUTh JaHHble, crielnuyecKue A/1s COCTOAHUA, M MpeAcTaBnsAeTe cebe
00beKT Kak U3MEHAIOLIMI COCTOAHME, UCTIONb3YNTE MPOEKTHBIN 1AGMIOH COCTOAHUA.

Texuunka

B BbinonHMTE CAMOMHKANCY/IALMIO KOfIA TUMA.

® Co3spaiiTe HOBbIf K/1acC M JlaiiTe eMy MMA B COOTBETCTBUU C MPeAHA3HAYEHNEM
Kopa TMma. ITO U €CTb 06BEKT COCTOAHUA.
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B J[o6aBbTe MOAK/IACCH K 0OBEKTY COCTOAHMA, 110 OAHOMY V1A KaXKAOT0 KOfla THMa.
=> Tpowse dob6asumv 6ce nOOKNACCHI OOHOBPEMEHHO, HEM NO OOHOMY.

® Co3spaiiTe B 06'beKTe COCTOAHMA AGCTPAKTHBINA 3aNpoC 1A BO3BpaTa Koa TUMa.
Co3paifTe nepexpbIBaloLiie 3aNpOChl /1A KKAOTO NofiK/Iacca 06bekTa cocTos-
HMA, BO3BpaLlaoLiMe KOPPEKTHbIN KOJ TUMA.

B BbinonHuTe KOMOUNALMIO.

Coanaﬁ"re B CTapOM KJ1acce nosne fasa HoBoro 00beKTa COCTOAHUS.

® HacTtpoiiTe 3anpoc Koja TMIMA B UCXOAHOM K/1acce TaK, YTOObl OH JleflerupoBanca
00'BEKTY COCTOAHMA.

| HaCTpOﬁTe METOAb! YCTAHOBKM 3HAa4Y€HUA KOAA THUIIAa B UCXOAHOM K/accCe Tak,

4TOOBI OHM NMpUCBAUBAIN IK3EMIUIAP COOTBETCTBYIOLLEro NOAK/acca 06beKTa
COCTOAHMUA.

B BhinonHuTe KOMIWIALMIO U TECTUPOBAHUE.

IIpumep

51 cHoBa 06pauach K YTOMUTETbHOMY M 6€CCMBICTIEHHOMY MPUMEPY 3apnaThl
CIy>KaluUX:

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 [IpUMEP YC/TIOBHOI'O NMOBEAEHUA, KOTOPOE€ MOXXET UCIO/Ib30BATDb 3TU KOADI:

int payAmount () {
switch (_type) {

case ENGINEER:
return _monthlySalary;

case SALESMAN:
return monthlySalary + _commission;

case MANAGER:
return monthlySalary + _bonus;

default:
throw new RuntimeException ("HeBepHbBt kOO ciyxawero");



3aMeHa KOJla TUNa COCTOAHMEM/CTpaTeruen...

I'IpeunonaraeTcn, 4YTO 3TO 3aM€vaTe/ibHasA, MpOrpecCuBHasA KOMIIAHUA, ITO3BOJIAIO-
ujasg MEeHeHKEpaM BbIpacTaTb JO MHXXEHEPOB. HOBTOMY KO TUIlAa MOXXET UBMEHATDHCA,
W [IPUMEHATD ITOAK/IACChI 1 HE MOTY. Mot l'IepBbe/‘I LIar, Kak OObIYHO, COCTOUT B CaMO-
UHKAINCynAuum Koaa Tuna:

Employee (int type) {
setType (type) ;
}

int getType() {
return _type;

}

void setType(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 ("HeBepHent KOI cCiyXawero');

Teneps s1 06BABNAI KNacc cOCTOAHNA. S| 00BABNAI abCTPaKTHBINM KNACC U Npefo-
CTaB/A aOCTPAKTHBIA METOJ BO3BpaTa KOAa TUMA:

abstract class EmployeeType (
abstract int getTypeCode () ;
}

Ianee s1 co3[a10 MOAK/MIACCHI:

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 KOMIIUWIUPYKO TO, YTO NOJTYYUIOCHh, U BCE€ CI€TAHHOE TaK TPUBMUA/IbHO, YTO BCE
JIETKO M NMpaBU/IPHO KOMITUTIUPYETCA. Tenepb A ¢)3KTM'~{CCKM NMOAKIIYAaK NMOAK/IACCHI K
Empl oyee, UBMEHAA METOADbI JOCTYIA K KOAY TUIla:

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 (
"HeBepHBI1 kOO CJyyxawero");

}

TO 03HaYyaeT, YTO y MeHs MOMYYMIach KOHCTpYKuMA switch. [Tocne 3apepuienns
pedakTOpuHra OHa OKaXKeTCsl eAMHCTBEHHO B Kofe M OyfeT BBINOMHATbCA TONBKO
npu u3MeHeHMM TUNA. Sl MOTy TaK>Ke BOCMO/Nb30BaTbCs peakTOPMHIOM “3aMeHa KOH-
crpykropa ¢pabpuyunbiM MetoaoM™ (c. 321), uTo6bl co3fath habpuyuHble METOADI /1A
pasHbIX cyyaeB. Sl MOTY ylanuMTh BCe NpoYMe MHCTPYKLUMM Case C IOMOLIbIO pedak-
TOpMHra “3aMeHa YC/IOBHOI MHCTPYKUMM nonumopguamom” (c. 271).

MHe HpaBMTCS 3aBepLIaTh OMMCAHHBIA B 3TOM pasfene peaKTOPUHT MepeMellle-
HMeM B HOBBIN K/1acc Bceif MHGOpMaLMy O KoJax TMIOB 1 noaknaccax. CHavana s Ko-
IMPYIO OMpefie/ieHMsi KOAOB TUIIOB B TUI CITY>XKalllero, cospato GpabpuyHblit MeTon Ans
TMUIIOB C/TY)KALLMX M HAaCTPauBaIO METOJ| YCTAHOBKM 3HAYEHMA [/IA C/TY>KalLEero:



3aMeHa KOfla TUNA COCTOAHUEM/CTpaTeTUEN... v
class Employee...

void setType (int arg) {
_type = EmployeeType.newType (arg);

}

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 (

"HeBepHBDM KOO Ciyxauwero") ;

}

}
static final int ENGINEER = 0;

static final int SALESMAN 1;
static final int MANAGER = 2;

Teneps 51 ynansio onpenenedus KoaoB TMna u3 Employee u 3aMeHAI0 UX CChIIKaMu

Ha THUII C/1y>Kallero:

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 (
"HeBepHbpDM KOO cCiyxawero");

}
Ceityac s roToB NpUMeHMTb K payAmount pedakTopuHr “3aMeHa yClOBHON MH-
cTpykuuu nonumopduamom” (c. 271).
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3amena noaknacca nonamu (Replace Subclass with Fields)

Umerotcsa MOAK/ACCHI, pa3nyarlinecsa ToO/IbKO METOAaMH, BO3BpallaloI[MMU KOH-
CTAHTHbBIC TAHHBIE.
3amenume memodvt nonamu 8 cynepknacce uyaa/zume NOOKACCHL.

Person
getCode()
4 Person
$> code
[ l getCode()
Male Female
getCode()

-—-——--—0

getCode() Q
)
|
|
|
|

return'M’ [ﬁ return 'F' %

MotuBanusa

Lenb co3manus MoAKIaccoB — Ao6aBeHne HOBbIX PYHKLMI MM M3MEHEHME NOBe-
aeHus. OgHoit 3 GopM BapMaHTHOTO NMOBeJEHUS ABNAETCA KOHCTAHTHDBIN MeTop [6].
KOHCTaHTHbI MeTO, — 3TO MeTOH, KOTOPbIii BO3BPALLAET XKECTKO 3aKOAMPOBAHHOE
3HayeHue. OH MOXeT ObITb NOJIe3€eH B MOAK/IACCAX, BO3BPALLAIOLINX Pa3IM4YHble 3HaYe-
HMA B METOJAX JOCTYMA K 3Ha4eHUI0. Bbl onpenensere MeToA JOCTYMNA B CynepKaacce 1
peanusyere ero ¢ MOMOLbBIO pa3/IMYHbIX 3HAYEHMI B MOK/IACCAX.

XOTA KOHCTAaHTHbIE METOAbI MO/I€3HbI, MOMIK/ACC, COCTOALLMI TOMBKO U3 HUX, feNa-
eT He[JOCTaTOYHO JUIA ONPaBJAaHNUsA CBOEro CylecTBOBaHusA. Takue MOAKIacCcH MOXHO
TMIOJTHOCTBIO YAaNATh, A06ABNAA NONA B cynepknacce. Takum obpasom ybupaercs mo-
TIO/IHUTE/IbHAA CTIOXKHOCTD, CBA3aHHASA C MOAK/IACCAMM.

TexHuka

® [IpuMeHuTe K noaxnaccaM pedakropuHr “3amMeHa KOHCTpykTopa GabpuyHbIM
Metoaom” (c. 321).

B Ecnu HeKOTOpbIN KOJ o6pallaeTcs K MOAK/IAccaM, 3aMeHUTe ero obpaleHuneM K
cynepkaccy.



3amena noaknacca nonamu (REPLACE SUBCLASS WITH FIELDS)

Ilnst KaXXaoro KOHCTaHTHOTO MeToAa OOBABUTE B CYNEPK/IACCE COOTBETCTBYIO-
uiee mone final.

O61bABUTE 3aLMILEHHDbI KOHCTPYKTOp CYNepK/Iacca, MHULMATUIUPYIOUUiA
nons.

Ho6aBbTe MM MOAMPUUMPYIITE KOHCTPYKTOPDBI IOAK/IACCOB TaK, YTOOBI OHM BbI-
3bIBa/IM HOBbI KOHCTPYKTOP CynepK/acca.

Bbinonuure KOMNUIALUIO U TECTUPOBAHUE.

Peanusyitte Ka>k[plit KOHCTAHTHbIN METOJ B CyNepK/Iacce TaKUM 06pasoM, YTo-
6b1 OH BO3BpaLlan 1oJe, ¥ yaIuTe MeTOA U3 MOAK/IAcca.

Tlocne Ka>kaoOro Takoro yAaneuus BBIMO/THANTE KOMITU/IALIMIO U TECTUpPOBaHUeE.

[locne ypaneHus Bcex MeTOOB MOAK/IACCOB MpuMeHuTe pedakTopuHr “Berpa-
uBaHue Metoza” (. 139), 4TOOBI BCTPOUTb KOHCTPYKTOP B pabpuyHBIiN METOR
cynepkacca.

BbInonHUTE KOMIU/IALMIO Y TECTUPOBaHMe.
Ymanure nogknacc.
BbInonHUTE KOMIMUISALMIO U TECTUPOBAHME.

[ToBTOps/iTe BCTpaBaHMe KOHCTPYKTOpA M yfa/ZieHUe MOAK/IACCOB [0 TeX NOop,
MOKa He yAa/IUTe UX BCE.

IIpumep

HauHy ¢ knacca Person u nojk/iaccoB, OpueHTUPOBAHHBIX 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';
}
}

EnmMHcTBEHHOE pa3nuume MeXAYy MOAKIACCaMy 3[eChb B TOM, YTO B HUX UMEIOTCA
peanusanuy abCcTpaKTHOTO METO/A, BO3BPALIAIOLME KECTKO “TIPOIIMTbIe” KOHCTAHTBI.
Sl ynamio 3! “NeHuBbIE” MOAK/IACCH [6].

CHayana s JO/>KeH IPUMeHNUTb pedakTOpuHT “3aMeHa KOHCTPYKTOpa ¢pabpuyHbBIM
metonoM” (c. 321). B jaHHOM crrydae MHe HY>keH pabpU4HBIN METOR /1 KaXKAOTO MOoJ-
Kacca:

class Person...
static Person createMale() {
return new Male();
}
static Person createFemale () {
return new Female();

}

3aTeM A 3aMeHAI0 BbI3OBbI BuUaa

Person kent new Male();

TaKUMMU:

Person kent = Person.createMale();

ITocne Toro kak st 3aMeHI0 BCe 3T BbI3OBbI, B KOZIE HE IO/DKHO OCTAaTbCA oépameﬂm"«
K MoagK/accaM. 3TO MOXXHO MMpOBEPUTDH C MOMOLIbIO TEKCTOBOTO NMOUCKA, a CAENNAB K/acc
3aKpbITbIM, MOXXHO )’6CAMTbCﬂ, YTO K HUM HET oépame}mﬂ M3BHE MAKETa.

Tenepb A 0OBABNA0 NONSA A1A KOKAOT0 KOHCTAaHTHOrO ME€TOAA B CyIepKacce:

class Person...
private final boolean _isMale;
private final char _code;

Mlanee s 106aBNA0 B CyNepKIacc 3alMILEHHbI KOHCTPYKTOP:

class Person...
protected Person(boolean isMale, char code) {
_isMale = isMale;
_code = code;



3ameHa noaknacca nonsamu (REPLACE SUBCLASS WITH FIELDS)

3aTeM A 106aB/AI0 KOHCTPYKTOPBI, BbI3bIBAKOLLME ITOT HOBbIA KOHCTPYKTOP:

class Male...
Male () {
super (true, 'M');

class Female...
Female () {
super (false, 'F');

}

Tenepb MO>XHO BBINNO/THUTb KOMITMIALUMUIO U TECTUPOBAHUE. [Tons CO30AKTCA U UHU -
LUAIU3UPYIOTCA, HO MMOKA YTO HE UCMONb3YIOTCA. Tenepb A BBOXY B UTpy 10O/, pa3Me-
ujasa B cynepkiacce MeTobl 1OCTyNna K HUM U yanAsa METOAbI MOAK/IACCOB:

class Person...
boolean isMale() {
return isMale;

}
class Male...
booteamr—isMateti—
returm—true;
_)_

9TO MOXKHO Jie/IaTh 3TO MO OAHOMY MO0 M IMMOAKIACCY 3a pa3; eCIM Bbl YYBCTBYeTe
YBEPEHHOCTD B cebe, MOXKeTe CAe/IaTh 3TO CO BCEMU MOAMU Cpasy.

B KoHeYHOM uTOre BCe MOAK/IACCH OKAa3bIBAKOTCA MYCTBIMM, TIOITOMY 5 yOUpa Mo-
andukarop abstract c knacca Person u ¢ nomoubio pedakropunra “Berpausanne
merona” (c. 139) BcTpanBaw KOHCTPYKTOP MOAK/IACCa B CYMEPK/IAcC:

class Person
static Person createMale() {
return new Person(true, 'M');

}

[Tocne koMnunALMY 1 TeCTUpOBaHMA knacc Male ynanserca. Ta xe npoueaypa Bbl-
NIONIHAETCA U A1 Knacca Female.
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Ynpouienue ycIOBHbBIX
BbIPAaKEeHUM

Jloruka yc/ioBHOTO BbIMIO/THEHUS UMeET TEHAEHLMIO CTAHOBUTbCS CO BpEMEHEM Bce
6o71ee CIOXKHOM M 3aMy TaHHOIA, TO3TOMY Lie/Iblit pAA peaKTOPMHIOB HAMPAB/IEH Ha TO,
4T06bI ee ynpocTnTh. OCHOBHBIM pPepaKTOPMHIOM MPK ITOM ABIAETCA pedakTOpMHT
“IlexoMno3uLMs yCIOBHOTO oneparopa’ (c. 256), npeaHasHaYeHHbIN J/1 pasioXeHUusA
YCTIOBHOM MHCTPYKLMM Ha YacTu. Ero sHayeHMe 3aK/04aeTcs B TOM, 4TO JIOTMKA Nepe-
K/TKOYeHWs OTAENSAETCS OT AeTaneil POUCXOASALLETO.

[Tpoune pedakTOpuHIM B 3TON IN1aBe OTHOCATCA K APYTUM Ba)XKHBIM CTy4asaMm. Pe-
¢daktopunr “KoHconupmaums ycnoBHoro BblpaxeHus (c. 258) npuMeHsiiTe Toraa,
KOT/J]a MMeeTCS HECKO/IBKO MPOBEPOK M BCE OHM BBIMONMHAIT OAHU U Te XKe AeACTBUA.
Pedpaktopunr “KoHconupaums pydnmpyrowmxcst ycnoBHbix ¢pparmeHToB” (c. 260) mo-
3BOJIAET YAANUTb NyONMpOBaHMe B KOAE YCTIOBHOM MHCTPYKLIUM.

[Tpu pabote c KOpOM, pa3pabOTaHHBIM C TPUMEHEHMEM NPUHLIMNAA “eAMHCTBEHHOM
TOYKM BBIXOfIa’, YaCTO OOHAPY>KMBAKTCA yNpas/swouue ¢raru, KOTopble MO3BONAT
YC/TOBHOA JIOTMKe Ie/ICTBOBATh COITIACHO 3TOMY NpUHLMMY. 3/1eCh A NpUMeHsAI0 pedax-
TOpMHT “3aMeHa BlI0)XEHHBIX YCTTOBHBIX ONIEPaTOPOB FPaHNYHbIM onepatopom” (c. 267)
IVIA IPOACHEHMS YaCTHBIX C/TyYaeB YCTIOBHBIX MHCTPYKUMIA M pedakTOpUHT “YianeHue
ynpasnswowero ¢nara” (c. 262) ans u3b6aBneHMs OT 3aNMyThIBAKLIMX YIPaBIAKOIMUX
¢naros.

B 06beKTHO-OpMEHTMPOBAHHBIX MPOrpaMMax KONMYECTBO YC/IOBHBIX MHCTPYKLIMI
06bIYHO MeHbllle, 4eM B MpPOLIEAYPHBIX, TOTOMY YTO 3HAYUTE/IbHYIO YaCTh YCTIOBHOTO
nosefeHns 6epet Ha cebs monumopduam. [lonumopdusm obnapaer Tem npeumyuiec-
TBOM, YTO BbI3bIBAIOLEMY KOAY He TpebyeTcst 3HaThb 06 YCTIOBHOM MOBE/IEHUM, a NOTO-
My obneryaeTcsi paclMpeHue ycnoBuit. B pesynbrate B 06beKTHO-OpPUEHTUPOBAHHBIX
MporpaMMax peiko BCTpeqalTcs KOHCTpyKummu switch. Ecnm ke TakoBble Bce e
MMEIOTCA, OHM SIBIAIOTCA [IABHBIMM KaH[AMAATaMM ANsA BbINONMHEHUsA pedaKTOpMHra
“3aMeHa yC/IOBHOIM MHCTPYKLMK nonumopdusmom” (c. 271).

OnmHuM U3 Hanbosee MOME3HBIX, XOTA M MeHee OYEBU/HBIX, TPUMEHEHUI NOTUMOP-
¢u3ama sBnsercs pedakTopur “Beeaenue Hynesoro o6bekta” (c. 276), NO3BONAIOLLMIA
136aBUTbCAA OT IPOBEPOK Ha Hy/IeBOE 3HAYEHMHe.



[naBa 9 YnpouieHue yc10BHBIX BbIpaXkeHU

JTeKOMIO3UIIMA YCIOBHOTO OIlepaTopa
(Decompose Conditional)

VMeeTca cnoxHas ycloBHaA Lenoyka nposepok (if-then-else).
Botoenume memoduvt u3 ycnosus u yacmeii thenu else.

if (date.before (SUMMER START) || date.after (SUMMER END))
charge = quantity * winterRate + winterServiceCharge;
else
charge = quantity * summerRate;

[}

v

if (notSummer (date))
charge = winterCharge (quantity);
else charge = summerCharge(quantity):;

MoTuBauusa

3a4acTy CNOXKHOCTb MPOrpaMmbl O6YC/IOB/IEHA CIOXHOCTBIO YC/IOBHOM TIOTMKM.
[Ipu HanMcaHMM KOAA Wisl IPOBEPKM YC/IOBUIM U BBINIOTHEHUA B 3aBUCUMOCTH OT pe-
3y/IbTaTa NPOBEPKM PasHBIX AENCTBUI Mbl OBICTPO MPUXOAMM K CO3[AHUIO JOBONILHO
JVIMHHOTO MeTofa. Y)Ke caMa no cebe [iMHA METOAA 3aTPYAHSET €ro YTEHUE, HO eCln
B HEM €CTb C/IOKHBIE YC/IOBHblE BbIPa)KeHMsA, TPYAHOCTEN CTAHOBUTCA elle Gonblue.
O6b1yHO npobneMa CBA3aHa C TeM, YTO KOA (Kak B MPOBepKax yCIOBUM, TaK U B JieN-
CTBMsIX), FOBOPSA O TOM, YTO MPOUCXOAUT, 1ETKO MACKMPYeT MPUUYMHY, 10 KOTOPON 3TO
MPOUCXOANT.

Kak u B 11060M 6071b110M 6/10Ke KOfIa, CBOM HaMepeHUs MOXKHO clienaTb 6onee no-
HATHBIMM, €C/IM BBIMO/THUTD JEKOMIIO3MLMIO KOAa U 3aMEHUTDb €ro pparMeHTb! BbI30O-
BaMM METOJIOB, MMEHA KOTOPbIX PaCKpbIBAIOT MX HasHaueHMe. [l KOfa C YCTTOBHbBIMMU
orepaTopamu Bbiroaa 6yaet ewe 60nblueit, eciu NpoAenaTh 3TO KakK AN YCIOBUSA, TaK
U Jyis Bcex BeTBey. TakMM cioco60M MOXKHO ACHO BBIAENTMTD YCTIOBME U YETKO YKa3aTb,
YTO /IEXUT B OCHOBe BeTBlieHUA. KpoMe Toro, mofg4yepkuBaTcs NpMYMHbI OpraHn3a-
LU BETB/IEHUA.

Texuuka

B Brigenure ycnoBue B COGCTBEHHBIN METON,.
B Boigenure yact then u else B co6cTBEHHbIE METO/IDI.



Hlexomnosnuus ycnoHoro oneparopa (DECoMPOSE CONDITIONAL)

Cra/IKMBasicCh C BNIOXXEHHOI YCTOBHOV MHCTPYKLIMEN, i CHaYana 06bIYHO CMOTPIO, He
CTOMT 1M BBIMONTHUTb peaKTOPUHT “3aMeHa BNIOXKEHHBIX YCTIOBHBIX OIEpaTOPOB rpa-
HUYHBIM onepaTopoM” (c. 267). Ecnu B HeM HeT 0cO60ro CMbIC/a, S BHITMONHSAK AEKOM-
MO3MLMIO KaX/0H YCTTOBHOM MHCTPYKLIMMU.

IIpumep

[Ipeanonoxmm, 4To HaM TpeOyeTCss BBIYUCUTD IJIATY 3a KaKyI0-TO YC/YTY, A/ KO-
TOpOIt €CTb OT/ENILHO 3UMHMI U TETHUIA Tapubl:

if (date.before(SUMMER START) || date.after (SUMMER END))
charge = quantity * winterRate + winterServiceCharge;
else charge = gquantity * summerRate;

51 BBIAENAIO YCIIOBME U KQX/YIO BETBb CIEAYIOLMM 0Opa3oM:

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;

}

3pmech A/1s ACHOCTM MOKA3aH KOHEYHbIN pe3yNnbTaT BCero pedakTopuHra B L€/IOM.
OnHako Ha MPaKTHKeE A MPOBOXY KaXK/10€ BblfieNleHUe MO OTAEbHOCTH, BbIMOMHAA MOC-
Jle Hero KOMIM/IALMIO M TECTUPOBAHMeE.

MHorne nporpaMMMUCTbI B TAaKMX CMTyalMAX He BBIIENAIT 4acTu, Gopmupyo-
uMe ycnoBue. YCIOBUA 3a4acCTYK0 KaXKyTCA OYeHb KOPOTKMMM M He CTOAIMMMU Ta-
koro Tpyaa. Ho HecMOTps Ha KpaTKOCTb YC/IOBMsA, HEPENKO CYlIeCTBYeT 60NbLION
pa3pbIB MeXAY CMbICIOM Kojfia M ero tenoM. Jlaxke B JaHHOM MajJieHbKOM NpUMe-
pe npu yrenuu notSummer (date) s nonyyaro 6onee NOHATHYI MHPOPMALUIO O
MPOMUCXOAALLEM, YeM M3 UCXOAHOrO Kopa. [Ipu YyTeHUM OpUTrMHANBHOTO UCXOAHOTO
TEKCTA MPUXOAUTCA pasbUpaTbCs B TOM, YTO K€ [e/laeT TOT MU MHONA PpParMeHT
Kofia. B naHHOM cnydae 3TO clieNlaTh HETPYAHO, HO AaXke 3[1eCb BbIE€/IEHHBIN METON,
6onee MNOX0XX Ha KOMMEHTapU.
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KoHconupaumus ycnoBHOro BoipakeHus
(Consolidate Conditional Expression)

WMeeTcs paj mpoBepoK YC/IOBMIA, JAIOLIMX ONMHAKOBBI pe3y/bTaT.
O6vedunume ux 8 00HO YCTI08HOe BbIpANEHUE U Bbl0eNUME e20.

double disabilityAmount () {
if ( seniority < 2) return 0;
if ( monthsDisabled > 12) return 0;
if ( isPartTime) return 0;
// BbMUCIIEHME OIUJIaTH OO0JIbHUYHOTO

double disabilityAmount () {
if (isNotEligableForDisability()) return 0;
// BbMNMCJIEHME OIJIaTE OOJILHUUHOTO

MoTtuBauus

WMHorna BcTpevaeTcs psiji NPOBEPOK YCIOBUIA, B KOTOPOM BCe TIPOBEPKY Pa3/INyHbl,
HO pe3y/IbTUPYIOLlee AeCTBME OKa3bIBAETCA OHUM M TeM >Ke. BcTpeTUBLUNMCH ¢ TaKUM
noBefieHMeM, CeayeT ¢ nomouibio noruyeckux onepauuit “U” u “UNN” obbveguHUTD
NPOBEPKY B OIHY, BO3BPALIAIOLLYIO €MHCTBEHHBIN PE3Y/IbTAT.

O6benHeHne YCIOBHOTO KOAA BaXKHO 1O IBYM npuynHaM. [IpoBepka cTaHOBUTCA
6oree MOHATHOI, MOKa3bIBast, YTO Ha CAMOM Jie/le BBIMONHAETCSA TONbKO OffHA MPOBEP-
Ka, B KOTOPOJ IOTMYECKN COENMHAIOTCA pe3y/nbTaThl Apyrux nposepok. ITocnenosa-
TeNIbHOCTb NPOBEPOK MPUBOAUT K TOMY K€ Pe3Y/IbTaTy, HO BBITIAAUT KaK Psifi OTAE/b-
HbIX [IPOBEPOK, KOTOpbIe C/Iy4altHO cobpanuch BMecTe. Bropoe ocHoBaHMe ajs npo-
BefieHNs pedpaKTOpUHTA 3aK/II0YaeTCs B TOM, YTO OH 3a4aCTYIO MOATOTABIMBAET OYBY
mis pedakropunra “Vssneyenue Metopa” (c. 132). M3BneyeHue ycnoBuss — OofHO U3
Haubo/nee MoMe3HbIX /1S NPOSACHEHMA Kofia AeicTBuit. OHO 3aMeHseT BBINOHAEMbIE
MHCTPYKLMM ONMCaHKEM NPUYMHBI, TI0 KOTOPOIi OHYM BBINOMTHAIOTCA.

O60cHOBaHMe KOHCONMMAALMY YCIOBHBIX BBIPaXKEHMIT ONHOBPEMEHHO yKa3bIBaeT
NPUYMHBI, 10 KOTOPBIM €€ He CIeflyeT BbIMOMHATbL. Ecnyu Bbl cumMTaere, YTO mpo-
BEpPKM JIeMCTBUTENBHO HE3aBUCUMBI U He JO/DKHBI PacCMaTpUMBATbCA KaK efMHas
NpOBepKa, He BBIMOMHANTE 3TOT pepakTOPUHT. VIMewLnitcs KO yxke packpbiBaeT
Balll 3aMBbICeJL.



Konconunaauus ycnosroro BpipakeHns (CONSOLIDATE CONDITIONAL EXPRESSION)

Texuuka

8 Y6enuTech, YTO YC/IOBHbIE BBIPAKEHUS He COlEpPXKAT MOOOYHBIX AeACTBHIA.

=> Ecnu no6ounvie deiicmeus ecmb, 8bl He CMOXcEMe 8bINONHUMb 0aHHbILL pedak-
mopune.

® 3aMeHMTe NMOC/IENOBATENbHOCTD )’CHOBMﬁ OAHUM YyC/1I0BUEM C NTOMOLLBIO JIOTUYE-
CKHUX ONIEpATOpOB.

® BpinonHuTe KOMIMU/IALUIO U TECTUPOBAHME.

B PaccMoTpUTE BO3MOXKHOCTb MPUMEHEHUA K YC/I0BMIO pedpakTopunra “Vissneye-
Hue Metoga” (c. 132).

IIpumep: normueckoe “UIN”

WMeeTca cnenytowmit Kop:

double disabilityAmount () {
if (_seniority < 2) return 0;
if (_monthsDisabled > 12) return 0;
if (_isPartTime) return 0;
// BbNUCIEHMEe OrjaThl OO0JIb HUUHOTO

Mbl BUAMM pAJ YCNIOBHBIX MHCTPYKLIMIA, TPUBOAAILMX K OHOMY M TOMY XK€ pe3y/ib-
taty. [IpoBepku 1 TakOro KOAa 3KBUBA/IEHTHBI BHIPAXXEHUIO C UCNIOIb3OBAHUEM Olle-
paropa UJIN:

double disabilityAmount() {

if ((_seniority < 2) || ( _monthsDisabled > 12) || (_isPartTime))
return 0;
// BbrMMCIIeHME OrMJIaThl GOJIEHUYHOTO

Tenepp s BUXKY, 4TO, NpuMeHUB pedakTopuHr “V3Bnedyenme Metoma” (c. 132),
A MOTY COOOIMTD O TOM, YTO MUMEHHO MPOBEPAET YC/IOBHAA MHCTPYKUMA (HETPYAOCIIO-
COOHOCTD He OM/IaYMBaETCA):

double disabilityAmount () {
if (isNotEligibleForDisability()) return 0;

// BbMMUCIIEHME OrJlaThl OOJIb HUYHOTO

}
boolean isNotEligibleForDisability() {
return ((_seniority < 2) ||
(_monthsDisabled > 12) ||
(_isPartTime));
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IIpumep: normyeckoe U

[Tpenapipywmit npumep aeMoHcTpuposan npuMenerue VIJIN, Ho To ke camoe MOX-
HO fenatb u B cnyyae W, [IycTb cuTyaums umeer cnepyroummit BUA:

if (onVacation())
if (lengthOfService() > 10)
return 1;
return 0.5;

STOT KOA HY>KHO 3aMEHUTD CIEAYIOLIMM:

if (onVacation() && lengthOfService() > 10)
return 1;

else
return 0.5;

3ayacTyio B pesynbraTe npeobpa3oBaHMil MONYYaeTCs] KOMOMHUPOBaHHOE BbIpa-
xeHue, copepxxaiyee oneparopnl M, MJIM u HE. B Takux cnyyasx ycnosus 6piBaioT
BeCbMa 3aMyTaHHbIMY, TAK YTO A CTAPAIOCh YIPOCTUTDb UX C MOMOLLbIO pedpakTOpnHra
“Ussneuenue meroma” (c. 132).

Ecnu paccmatpuBaeMas npolenypa TONbKO MPOBeEPsieT yCIIOBME M BO3BPALAET 3Ha-
YeHMe, €€ MOXKHO MPEBPATUTh B OIHO BblpaXKeHMe return ¢ NOMOLIbI0 TePHAPHOTO
onepatopa, TaKk 4To
if (onVacation() && lengthOfService() > 10)

return 1;

else
return 0.5;

npeBpalljaeTcs B

return (onVacation() && lengthOfService() > 10) 2 1 : 0.5;

Koncomupaumus py6nupyrommxcs ycnoBHbix GpparMeHTOB
(Consolidate Duplicate Conditional Fragments)

O}I[MH U TOT XK€ (bparmem Koaa l'IpMCYTCTByeT BO BCe€X BETBAX YCIIOBHOI‘O Bblpa)Ke-
HUA.

Bbmecume e20 3a npeaeﬂbz 6blpacheHuﬂ.
if (isSpecialDeal()) {

total = price * 0.95;
send();



KoHconnpauus ay6nupynoumuxcsa ycroBHbX GparMeHTOB...

} else {
total = price * 0.98;
send();

L
\

<

if (isSpecialDeal())
total = price * 0.95;
else
total = price * 0.98;
send () ;

MoTuBauusa

VHoraa okasbiBaeTcs, YTO BO BCEX BETBAX YC/NTOBHOM MHCTPYKLMM BbIMONHAETCA
OfIMH ¥ TOT ke pparMeHT KoAa. ITOT pparMeHT C/efyeT NepeMecTUTD 3a NpefieNbl yc-
JIOBHOM MHCTPYKLMU. B pe3ynbTaTe KO CTAHOBUTCA MOHATHEE, U CPa3y ACHO, YTO Me-
HAETCA, @ YTO OCTAETCA MOCTOAHHDIM.

Texnuka

8 BbisgBuTE KOJ, KOTOPbII BbINONHAETCA OAUHAKOBO, HE3aBUCUMO OT 3HaYEHUA YyC-
JIOBMS.

B Ecnu o6umit KO HaXxoguUTCA B Hayaze, MOMECTUTE €ro INepef YCIOBHOM MH-
CTPYKLIMEN.

B Ecnn o6bwuit Koj HaxogUTCA B KOHLle, TOMECTUTE €ro Mnocne yC/lI0BHOM MH-
CTPYKLMMU.

® Ecnu o6umit KOA HAXOAUTCA B CpefiHe, MOCMOTPUTE, He BBIMONHAET M KOf,
HaXOfALMIACA A0 M/IM MOC/e Hero, Kakue-nnb6o mopudukauuu. Ecnm sto Tak,
TO OOLIMI KOJ MOXHO MepeMecTUTDb Bepef UM Hasaj Ao koHua. [Tocne sToro
MO>XHO BBITIOIHUTD TaKoe >Ke TNepeMelljeHue, KaKk U [/ KoAa, HaxoAslerocs B
KOHLIe U/IM B Hayarle.

B Ecnyu koA cOCTOUT U3 HECKONBbKUX Bblp&)KCHMI;(, €ro CTOMT BbIJC€/INTh B METO[.

IIpumep
Yka3aHHas cuTyalus oOHapy>XuBaeTcs, HaNpuMep, B CIefyIOLLEM Kofe:

if (isSpecialDeal()) {
total = price * 0.95;
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send() ;

} else {
total = price * 0.98;
send () ;

[Tockonbky MeTof; send BbINONHAETCA B MI0OOOM C/y4ae, C/leiyeT BbIHECTH €ro U3
YCNOBHOM MHCTPYKLMU:

if (isSpecialDeal())
total = price * 0.95;
else
total = price * 0.98;
send () ;

Ta xe cuTyaumsa MoxxeT BO3HUKATb U C UCK/TI0YeHnamMu. Ecnu koa noropsercs no-
C7e omeparopa, BbI3bIBaIOLEr0 UCK/IIOUeHKe, B 610ke try u Bo Bcex 6nokax catch,
TaKoJi KOJI MOXKHO repeMecTuTb B 6110k final.

Ynanenue ynpasnsaioumero ¢pnara (Remove Control Flag)

VIMeeTcs mepeMeHHas, AeNCTBYIOLIas B KadecTBe ynpapnswouero ¢nara pia pasa
NIOrMYeCKUX BbIPAXKEHU.
Hcnonv3ytime emecmo nee break unu return.

MoTtuBauusa

BcTpeTHBLIMCD C PAZIOM YCTIOBHBIX BHIP@XXEHM A, YaCTO MOXXHO OOHAPY>XUTD yNpaB-
nsoWuMi Grar, UCIONb3yeMblit /1A ONpeAeeHNs OKOHYaHUA TPOCMOTpa:

YcraHoeuTb done pabBHbeM false
lNoka He done
Eciu (ycrnoBue)
BEINOJIHUTE HEKOTOPHE IOEeNCTBUSA
YcraHoBuTh, done paBHEM true
Cnenympmasa uUTepaumus UMKJIA

Ot Takux ynpasnswimx ¢naaros 6onbiue mpo6bneM, yeM nonb3bl. VIx Hannmume auk-
TYeTCA MPaBUJIAMU CTPYKTYPHOTO NMPOrPaMMMPOBAHMUA, COINIACHO KOTOPbIM B MpOLie-
Aypax JO/KHBI ObITb OfIHA BXOAHAA M OAHA BBIXOAHAsA TOYKa. S cornaceH ¢ TeM, 4To
RO/KHA ObITh OJIHA BXOAHAA TOYKa (3TOro TpeOyIT COBpEMEHHbBIE A3bIKM MPOrPaMMM-
pOBaHus), HO TpeGOBaHME OHOI BHIXOAHOI TOYKM MPUBOAUT K CU/IBHO 3aMyTaHHBIM
YCIOBHBIM MHCTPYKLMAM, B KOZie KOTOPBIX UCIO/B3YIOTCA TaKue HeyK/ioxue ¢raru.
YT06b1 BHIOPATHCA U3 C/IOXKHOTO YC/IOBHOTO ONEPaTopa, B A3bIKaX €CTb MHCTPYKLMM



Ynaneuue ynpasnswouero ¢pnara (REMOVE CONTROL FLAG)

break u continue. Yacro 6biBaeT ygMBUTENBHO, YTO MOXKHO C/Ie/IaTh, U36aBUBLINCD
OT TaKoro ynpassolero ¢ara. A rmaBHoe — [IeiiCTBUTeNIbHOe Ha3HAY€eHME YC/TOBHOM
MHCTPYKLMYU CTAHOBUTCA NPU 3TOM FOpasfio MOHATHEE.

Texunka

OueBUAHDII C1IOCO6 CIPAaBUTBHCA C YNPABAAIIMMY PrraraMu NpeoCTaBAsAIOT MMe-
olmecs B Java oneparopsl break u continue.

® Haitnute 3Ha4YeHue ynpasndmoLero ¢nara, npu KOTOPOM MPOMCXOAMUT BbIXOJ U3
NIOrMYeCKON MHCTPYKLIMU.

B 3aMeHMTE NPUCBAMBAHMA 3HAYEHUA [/1S1 BbIXOJA ONEpaTOpoM break, a nmpucsa-
MBaHMe 3HAYEHUA ANA NPOAOMKeHUA paboThl — onepaTopom continue.

@ BrinonHsaiTe KOMIUNAUUIO U TECTUPOBAHUE 11OCTIE Ka>X0¥M 3aMEHbI.

[lpyroit MoAXof, NMpMMEHUMBIN TaK)ke B s3bIKax 6e3 omeparopoB break m con-
tinue, 3ak/n04aeTcs B CIeAYIOLLEM.

& J3BnekuTe 1OTMKY B METOJ,.

B Haitaute 3HaueHue ynpasnsiouiero ¢pnara, npu KOTOpOM NPOMCXOAUT BBIXOJ U3
JIOTMYeCKO! MHCTPYKLIMU.

B 3ameHuTte NpucBaMBaHue 3Ha4€HMUA BbIXOJa OIIEpATOPOM return.

B BbInonHANTe KOMIMALMIO M TECTUPOBAHME NTOC/IE KaXKA0M 3aMEHBI.

Jlaxxe B sA3bIKaX, B KOTOpbIX €CTb break unu continue, A npeano4YuTarw npume-
HATb u3BNevYeHne n return. Oneparop return ACHO CUTHAU3UPYET, YTO HUKAKOM
Kop, B MeTofe 6onblue He BbimonHAeTcA. [Ipy HanMyMM Kofa Takoro pojia 3a4acTyio B
no6oM ciyyae TpedyeTcs u3BneYeHMe JaHHOTO pparmeHTa.

Cnenute 3a TeM, He HeCeT /M YMpaBAAwWMIA ¢nar 3a04HO ¥ MHPOPMaLMIO O pe-
synbtate. Ecnu ma, To nmmbo ynpasnsrowmii ¢pnar npuaeTca ocTaBUTb, 1160, €CM Bbl
M3BJIEK/I METOJI, 3TO 3HAYE€HME MOXXHO BO3BPALLATb U3 HETO.

ITpuMep: 3amMeHa npocroro ynpasinsaiouero ¢pnara onepatopom break

[IpuBeneHHas nanee GyHKLUUA NPOBEPALT, He COREPXKUTCA /U B CIMCKE TUL] KTO-/TN-
60 13 MOfL03pUTENBHBIX MEPCOH, MMEHA KOTOPbIX )KECTKO MPOLIMTHI B KOJIE:

void checkSecurity(String[] people) {
boolean found = false;
for (int i = 0; i < people.length; i++) {
if (! found) {
if (people(i].equals("Don")) {
sendAlert () ;



v [naBa9 YnpoueHue yCIOBHBIX BblpaXkeH Uit

found = true;

}

if (people(i].equals("John")) {
sendAlert () ;
found = true;

B Takoit cuTyanum 3aMeTUTD ynpaBiasgoLmit ¢paar odeHb nerko. S Buxxy pparmeHT,
B KOTOpPOM nepeMenHoi found npucBauBaeTcs 3HaYeHKe true. 5l HauMHalw Mo OHO-

MY BBOJUTb OniepaTopsl break

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 () ;
found = true;

}

0 TEX IOp, MMOKa HE 6YIIYT 3aMEHEHDbI BCE ITpUCBAUBAHUA:

void checkSecurity(String[] people) {
boolean found = false;
for (int i = 0; i < people.length; i++) {
if (! found) {
if (people(i].equals("Don")) {
sendAlert ()
break;
}
if (people[i].equals("John")) {
sendAlert () ;
break;



Ynanenue ynpasnswouero ¢pnara (REMOVE CONTROL FLAG) v

[Tocne aToro Mo>xHo y6path Bce obpalieHua k ynpasnsiouemy ¢nary:

void checkSecurity(String[] people) {
for (int i = 0; i < people.length; i++) {

if (people[i].equals("Don")) {
sendAlert () ;
break;

}

if (people[i].equals("John")) {
sendAlert ()
break;

IIpumep: ucnonb3oBaHme onepaTopa return,
BO3BpaLIAIOLero 3HaYeHNe ynpasuaiomero gpaara

Jpyroit cTunb 3Toro pedakTopuHra ucnonbsyer oneparop return. [Ipounmoc-
TPUPYIO 3TO BapMAaHTOM KO/Ia, B KOTOPOM yNpaB/iAoLui ¢rar BbICTYTIaeT B KayecTse
BO3BpalLaeMOro 3HaYeHUA:

void checkSecurity(String[] people) {
String found = "";
for (int i = 0; i < people.length; i++) {
if (found.equals("")) {

if (people[i].equals("Don")) {
sendAlert () ;
found = "Don";

}

if (people(i].equals("John")) {
sendAlert () ;

found = "John";

}
}

someLaterCode (found) ;

3necb nepemeHHaa found CyXMT ABYM LiENAM: YKa3bIBA€T Pe3yNbTaT U JENCTBYET
B KayecTBe ympasnswulero ¢nara. Ysuaes NoaoOHbI KO, A MPEANOYNTAI0 U3B/IEYDb
¢dparmMenT, onpeaensaowumit found, B OTAENbHbIA METOA:

void checkSecurity(String[] people) {
String found = foundMiscreant (people) ;
someLaterCode (found) ;

}

String foundMiscreant (String[] people) {



v I'nmaBa 9 YnpomeHue yCTOBHBIX BHIPaXkeHUN

String found = "";
for (int i = 0; i < 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 s MOy 3aMEHUTb ynpaBAARLLIMI Q/ar oneparopoM return

String foundMiscreant (String([] people) {

String found = "";
for (int i = 0; i < people.length; i++) {
if (found.equals("")) {
if (people[i].equals("Don")) {
sendAlert () ;

return "Don";

}

if (people(i].equals("John")) {
sendAlert () ;
found = "John";

}

return found;

}

1oka He M36aB/IOCh OT ynpassoLiero ¢nara:

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 "";



3aMeHa B/IOXKEHHBIX YCOBHBIX ONepaTOpOB rpaHUYHBIM ONEPATOPOM... v

[IpumeHenme oneparopa return BO3MOXXHO M TOT/Ia, KOIZIa HET HEO6XOAUMOCTH B
BO3BpaTe 3HaueHMsI; B TAKOM C/Ty4ae MCMONb3yeTCs oMepaTop return 6e3 apryMeHra.

KoneuHo, 3nech MOryT BO3HMKHY Tb IPO6/eMbI, CBA3aHHbIE C TOOOYHBIMM AEHCTBHU-
amu pyHkuun. [loaTomy s nnaHupyio npuMeHuTb pedpakTopuHr “PaspeneHue sanpoca
n moaudukaropa” (c. 296). S npopomxy paboTry ¢ STUM NPUMEPOM B COOTBETCTBYIO-
LieM pasjiene.

3aMeHa BO)KEHHBIX YCTIOBHBIX ONEPAaTOPOB IPaHUYHBIM
oneparopom (Replace Nested Conditional with Guard Clauses)

Mertop ucnonb3yeT ycl10BHOE NOBefleHMe, KOTOPOE He [laeT BO3SMOXHOCTU TOHATD
HOPMaJIbHBIA YThb BbIMONTHEHMUA.
Hcnonvsytime epanuunoie onepamopot 015 6cex 0C00bIX C/ly4aes.

double getPayAmount () {
double result;
if (_isDead) result = deadAmount();

else {
if ( isSeparated) result = separatedAmount();
else {

if (_isRetired) result = retiredAmount();
else result = normalPayAmount () ;
};
}

return result;

}:

[}

vV

double getPayAmount () {
if (_isDead) return deadBmount () ;
if (_isSeparated) return separatedAmount () ;
if (_isRetired) return retiredAmount();
return normalPayAmount () ;

}i

MoTuBauus

YcnoBHbIe BbIpaXkeHMs yallle BCEro MMeEIT OMH U3 ABYX BuJ0B. B nepsoM cnyyae
3TO NpOBEPKA, IpU KOTOPOt M1106as BbIOpaHHaA aNbTePHATUBA AB/NAETCA YaCTbIO HOP-
Ma/bHOro moBefieHUA. Bo BTOpoM cryyae Mbl MMeeM JIeNI0 C CMTYyalMeil, KOria OfiHa



[naBa9 YnpoueHue yCTOBHBIX BbIpaXKeHUM

a/IbTepHATUBA YC/IOBHOM MHCTPYKLIMM TIPEACTaBNAeT cO60/ HOpMaNbHOE MOBefieHUE, a
BTOpass — HEKOTOpble HeOObIYHbIE YC/IOBUA.

STH BUAIbI YCTIOBHBIX ONEPATOPOB MMEIOT pa3HOe Ha3HayeHue, ¥ OHO JO/DKHO ObITb
o4eBMAHO 3 Kofa. Ecnu 06e yacTu npeacTapnaoT co60it HOpManbHOE NTOBeeHMe, UC-
No/b3yiTe ycnoBue ¢ BeTBsimMu then u else. Ecnm xe HEKOTOpoe ycroBue BefeT K
HEHOPMa/IbHOMY NOBE/IEHMIO, TO NIOC/IE NPOBEPKM YCTIOBUA BBIMOTTHUTE return, ecinu
yCcnoBue UCTMHHO. Takoro pojia mpoBepKa 4acTO Ha3bIBAETCA 2PAHUUHDIM ONepamopom
(guard clause [6]).

[1aBHBIN CMBIC/ OMUCBIBAEMOTO 3/1eCh pe(aKTOPMHIa — B IPUAAHUM KOAY BbIPasu-
TenbHOCTH. IIpu ncnonbsoBanun KoHCTpykuuu if-then-else BetBu thenu else
MOYYaloT paBHBIN BeC. ITO TOBOPUT YMTATENIO KOJQ, YTO 06e BeTBM 06/1ajal0T paBHbI-
MM BEPOATHOCTBIO M BaXKHOCTbIO. [PaHMYHBIN >ke onepaTtop rnacut: “Takoe npoucxo-
IOUT PENKO, 1 €CIM OHO BCE K€ ITPOMU3OLIIO, TO HaflO0 BHINOTHUTb BOT TaKue JeCTBUA
M BBIATH .

51 yacto npuberao k 3ToMy pedakTopuHry, koraa paboTar ¢ NpOrpaMMUCTOM, KO-
TOPOTO YYM/IM, YTO B METOZe IO/DKHBI OBbITb €AMHCTBEHHASA TOYKA BXOZA M eIMHCTBEH-
HasA Toyka Bbixofla. EAMHCTBEHHas ToykKa Bxopa obecneymBaeTcs CaMUMM COBpPEMEH-
HBIMM A3bIKaMU IPOrpaMMMPOBAHMS, HO B NpaBU/e efUHCTBEHHOM TOYKM BbIXOZA Ha
CaMOM Jiefle HUKAKOJ NO/b3bl HeT. [TaBHBIM MPUHLMIIOM JIOMKHA ObITh ACHOCTD: €C/TU
MeTO[ IOHATHEE, KOT/la B HEM eIJMHCTBEHHas TOYKa BbIXO/a, ie/IaliTe ee eIMHCTBEHHOM;
B MIPOTMBHOM e ClTy4ae He CliefyeT K 3TOMY CTPEMUTbCA.

Texnuka

8 [Insa kaXaoi npoBepku Jo6aBbTe TPaHUYHBII ONEPATOP.
= Ipanuunuiti onepamop ocywecmesnsem 6036pam Unu 2eHepUpyem UCKaOHeHue.

8 BhinonHAiTe KOMOUAALMIO M TECTUPOBaAHME MOC/IE KaXKAOro AobaBneHuns rpa-
HUYHOTO OrepaTopa.

=> Ecnu 6ce epanuunbie onepamopul 6036pawaiom 00HO U Mo e 3HaYeHue, npu-
Mmenume pepaxmopunz “Konconuoayus 0yonupyousuxcs ycnosHoix gpazmen-
mos” (c. 260).

IIpumep

Hpe}lCTaBbTe cebe pa60Ty CUCTEMDI HaYMC/IEHUA 3apn/aThl C 0CoObIMU npaBunaMmn
AN CTy>Xalux, KOTOpbI€ YMEP/IN, NPOXXUBAKT pa3f€/IbHO MM BbILI/IN Ha NMEHCUIO. Ta-
Kue ciny4yau HEOObIYHbI, HO MOTYT BCTPETUTbCA.



3aMeHa BIOXKEHHBIX YCIOBHBIX ONEPAaTOPOB IPAHUYHBIM ONEPATOPOM... v

JlonycTum, s BUXXY TaKoit KOA:

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

HPOBCPKM B 3TOM UCXOAHOM TE€KCTE€ MAaCKUPYIOT BbIIIO/IHEHUE OOBIYHBIX OeNCTBUNA,
MO3TOMY IPpU UCMO/b30BaHMUU T'PAaHUYHBIX ONEPATOPOB KOJ CTAHET sACHEE. Byny BBO-
AUTDb UX 10 OJHOMY, HaYNHaA CBEPXY:

double getPayAmount () {

double result;

if (_isDead) return deadAmount();

if (_isSeparated) result = separatedAmount();

else {
if (_isRetired) result = retiredAmount();
else result = normalPayAmount();

bi

return result;

};
IIpoponxaro genatb noovyepeaHble 3aMeHbI:

double getPayAmount () {
double result;
if (_isDead) return deadAmount();
if (_isSeparated) return separatedAmount() ;
if (_isRetired) result = retiredAmount();
else result = normalPayAmount () ;
return result;

}7

U 3aTEM

double getPayAmount () {
double result;
if (_isDead) return deadAmount();
if (_isSeparated) return separatedAmount();
if (_isRetired) return retiredAmount();
result = normalPayAmount();
return result;



[maBa 9 YnpoueHnue ycTOBHBIX BBIpPa>kKeHU M

[locne 3Tnx nsmeHenmit BpeMeHHas NepeMeHHas result He onpaBAbIBaeT CBOEro
CYLIeCTBOBaHMA, HO3TOMY youparo ee:

double getPayAmount () {
if (_isDead) return deadAmount () ;
if (_isSeparated) return separatedAmount();
if (_isRetired) return retiredAmount();
return normalPayAmount () ;

}i

BnoXkeHHbI yCNOBHbINA KOJl YacTO MUIIYT MPOrPaMMMCTBI, KOTOPBIX YYM/HU, 4YTO
B MeTOf€e JO/DKHA ObITh eJMHCTBEHHAs TOYKa BbIXOfa. Sl CYUMTAIO, YTO 3TO CAMLIKOM
ynpolueHHbI noaxof. Ecnin meton He mpefcTaBnseT Ana MeHs JaNbHeMIIero MHTepe-
Ca, 51 yKa3blBal0 Ha 3TO IyTeM BBIXOZIA U3 Hero. 3acTaB/lAsA YMTATENs PacCMaTPUBATh
nycroi 610k el se, BBl TONbKO MelllaeTe MIOHUMAaHMIO KOJIa.

IIpumep: o6pamenne ycnoBuii

Peuensupys pykonucn stoit kauru, [xoumya Kepuescku (Joshua Kerievsky) same-
THJI, YTO 3a4aCTYIO JaHHbI PeaKTOPUHT BBINIOMHAETCA C OOPALLEHNEM YCTIOBHBIX Bbl-
paxennit. OH mo6e3Ho NpeaoCcTaBuI NpUMep, KOTOPBIN TO3BONM/I MHE He TepeHanps-
raTb cOOCTBEHHOE BOOOpaXkeHue:

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;

S cHOBa [MOOYE€PENHO BbINMOMHAK 3aMEHY, HO Ha 3TOT pa3 NP BCTABKE TPAHUYHOIO
OI€paTopa yC/10BUE NE€NAeTCA 06paTHbIM:

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;

[lockonbKy cnemyroumii yCIOBHbIN OMEpaTop HEMHOrO CIOXKHee, 1 0bpalLy ero 3a
nBa wara. CHavana s j06aB/A0 OTpULaHKe:



3aMeHa YC/IOBHOM MHCTPYKLMU MONUMOPDU3IMOM... 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;

Korpaa B yc/oBHOI MHCTPYKUMM 5 BMKY TaKue OTPULIAHUA, Y MEHA MPOCTO “CHOCUT
KpBILIY’, TaK YTO A TYT >Ke YIPOLIAI0 €ro CeRYOLUM 00pa3oMm:

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 cuTyaumsAx s cTapalch MCMONb30BaTh B ONepaTopax return sABHble 3Ha-
yeHus. Brarofaps aTOMy MOXHO /1erko YBUAIETb BO3BpalljaeMblii pe3y/bTar (BIpoyeMm,
3echb A nogymain 6b1 0 npuMeHeHUM pedpakTopuHra “3aMeHa Maruyeckoro Yucaa CuM-
BO/IMYECKON KOHcTaHTOI (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 MOXHO NMOMTHOCTBIO YAATUTh BPEMEHHYIO NIEPEMEHHYIO:

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 yCIOBHOI MHCTPYKUMM NONUMOPpPU3MOM
(Replace Conditional with Polymorphism)

VMeeTcs ycnoBHas MHCTPYKLMs, o6ecrneynBaollas pa3Hoe NOBEieHNE B 3aBUCK-
MOCTM OT TuIa 0ObEKTA.



[naBa9 YnpoueHue ycnOBHBIX BbIpaXXeHU M

Ilepemecmume xax0y10 6emeb YCI06HOU UHCMPYKUUU 8 NePeKpoimbiii Memood noo-
knacca. Coenaiime ucxooHbviti Memoo abcmpakmHoiM.

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("Cionma Mel He HOOJIXHBI nonactb!");

[}

V

Bird
getSpeed
[ |
European African Norwegian Blue
getSpeed getSpeed getSpeed

MoTuBanusa

OnHuM U3 Haubornee BreYaT/NAOLIMX TEPMUHOB OOBEKTHOrO MPOrpaMMUpPOBAHUA
aBnseTcsa nonumopdusm. Ilonnmopdusm nossonseT u3bexarb HaMMCaHUA ABHBIX YC-
JIOBHBIX MHCTPYKLMIA, KOTAa €CTb OO BEKTBI, TOBeAeHME KOTOPBIX 3aBUCUT OT MX THUTIA.

B pesynbrare oka3biBaeTCs, YTO ONepaTopbl switch, BbIMONHAILME MEPEKTIOYe-
HMe B 3aBUCUMOCTHM OT KOJia TUMA, MM UHCTPYKuuK if-then-else, BbinonHAwLME
BbIOOp [IEACTBMIA B 3aBUCMMOCTM OT CTPOKM TUIA, B OOBEKTHO-OPUEHTUPOBAHHBIX
NporpaMMax BCTPeYaKlTCA 3HAYMUTENBHO pexe.

[Tonumopdusm paeT MHOXKecTBO NpenmylecTB. Hanbonbiias oraaya ot Hero ume-
€T MeCTO TOr/a, KOTAa OUH U TOT Xe Habop yC/IOBMit MOABNAETCA BO MHOTMX MeCTax
nporpammsl. Ecin Heo6xoauMo BBECTY HOBbII TUII, TO TPUXOAUTCA OTHICKMBATD U U3-
MEHATb BCe COOTBETCTBYIOLIME YC/IOBHble MHCTPpYKLUMU. Ho npu ncnonp3oBanum nop-
K/IaCCOB JOCTAaTOYHO CO3/1aTh HOBBIN MOJIK/IACC M 06eCneynThb B HEM COOTBETCTBYIOLIME



3aMeHa yCIOBHOM MHCTPYKLUMYU NOAUMOPU3IMOM. ..

METOBbI. KnueHTbl K/Tacca He HOMKHBI HUYEro 3HATh O IMOAK/IACCAX, 6718.[‘0}.'[3})51 yemy
COKpalaeTcss KOMUIECTBO 3aBUCUMOCTEN B CUCTEME U YOpOLIA€TCA €€ MO,T.qu)I/[KaI_[Mﬂ.

TexHunka

[Ipexxae YeM MPMMEHATb JaHHbI pedaKTOPHHT, ClefyeT CO3aTh HEOOXOAUMYHO
Mepapxuio HacnenoBaHus. Takass uepapxmsa MOXET y>Ke MMETbCA KaK pe3y/bTaT paHee
npoBefeHHOro pedakTopuHra. Ecm Takoi nepapxum HeT, ee Halo CO3/aTh.

Yto6bI CO3MATh MEPAPXMIO HACTIEAOBAHMUSA, MOXKHO BOCIO/Nb30BAThCs PePaKTOPUH-
rom “3ameHa koja Tuma noaknaccamu’ (c. 241) wim pedakropunrom “3ameHa Kopa
THna coctosiumem/crparernen’ (c. 245). Bonee mpocThiM BapuaHTOM ABNAETCA CO3/la-
HMe MOAK/IACCOB, MT03TOMY Ny4llue BbIOMparh ero. OfHAKO, €C/IM KO THIAa USMEHSAET-
Cs1 IOCTIE TOTO, KaK CO3[jaH 0ObEKT, TPUMEHATD CO3/JaHMe NOJK/IACCOB HENMb3A, TaK YTO
C/leflyeT MpUOGErHyTh K MPOEKTHOMY LIAOIOHY “cocToAHMA/CTpaTerny’. ITOT WabnoH
IO/DKEH MCIO/Ib30BAThCA M TOTAA, KOTZA MOAK/IACCHI JAHHOTO K/acca yXKe CO3/IalnTCA Mo
MHBbIM npuunHaM. He 3a6bIBaiiTe, 4TO €C/TM HECKOIBKO ONEPATOPOB CasSe BbIMOMTHAKT
nepeK/IYeHne /s OHOrO Y TOTO Xe KOAA TUMA, A/ 3TOrO KOfja TMMA HY>XHO CO3/1aTh
JIMLb CTPYKTYPY Hac/eOBaHUA.

Ternepp MOXXHO MpEANPUHATD aTaKy Ha YCIOBHYIO MHCTpyKumio. Ko, Ha KOTOpbIi
MBI HALleM/INCh, MOXET TIPEACTABIATb CO60M MHCTPYKLUMIO Switch, a MOXeT 6bITb 1
MHCTpyKumel 1 £.

B Eciu ycnoBHasi MHCTPYKUMA ABIAETCA YacTbio 60/ee KPYMHOTo MeTO/ia, pasfe-
JIUTe YCIOBHYIO MHCTPYKLMIO Ha 4acTu 1 mpuMeHuTe pedaktopunr “Vspnede-
Hue metopa” (c. 132).

® IIpu HeobxopuMocTu Bocnonbayitech pedaxtopunrom “IlepeHoc meroma”
(c. 162), yTOOBI MOMECTUTD YCTIOBHYI0 MHCTPYKLIMIO Ha BEPUIMHY MEPAPXMMU Ha-
C/lefOBaHMA.

® Boibepute oguH u3 nopgknaccos. CosaiTe MeTOJ MOAK/IACCA, IEPEKPHIBAIOILNIA
MeTOJ YC/IOBHOM MHCTpykumu. CKONuMpyiATe TeO 3TOM BETBU YC/IOBHOM WH-
CTPYKLMM B METOJ, TIOAK/IACCA Y BHIMIONIHMTE HEOOXOAMMbIE HACTPOVIKM.

=> JIna 3mozo moiem nompe6osamuvcs cOenamv HeKOmMopvie 3aKpvimoie UneHbl
HAOKIACCA 3AULUU4EHHBIMU.

BbINOMHUTE KOMIUIALMIO M TECTUPOBAHME.
YnanuTte cKONMpOBaHHYIO BETBb M3 YC/IOBHOM MHCTPYKLIMM.

BoinmonHuTEe KOMIOIUTALMIO U TECTUPOBAHME.

[ToBTOpsATE 3T AENCTBUA C KAXON BETBbIO YC/IOBHOM MHCTPYKLMY, [TOKA BCE
OHM He MPEeBPATATCA B METOJbI MOAIK/TacCa.

B CpenaifTe METOJ CyNepK/Iacca abCTPaKTHBIM.
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IIpumep

S 06paiych K CKyYHOMY M YIIPOL€HHOMY IIPMMepY pacyeTa 3apI/IaThl CTYXKALMX.
3nech NIPUMEHAIOTCA K/1AcChl, MOy4Y€eHHbIe TIOC/Ie MPUMeHeHNA pedakTopunra “3ame-

v 3

Ha KOJja TMIIa COCTOsIHMeM/cTparerueir” (c. 245), NO3TOMY 06beKTbl UMEIOT TAKOM BUT,
KaK M0Ka3aHo Ha puc. 9.1 (cm. mpumep u3 rnaBsl 8, “OpraHnsauns gaHHbIX”).

Employee

_type

1

Employee Type

[

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 opyrme IrnonkJyiaccCel



3aMeHa yC/IOBHOIM MHCTPYKLIMYU MONUMOPUIMOM... v

UHcTpykumsa switch yxe u3B/eyeHa, Tak YTO 371eCh MHe JIeNaTh Heyero. S gomkeH
TONbKO MepeMecTuTh ee B EmployeeType, MOCKONbKY 3TO TOT K/IacC, /i KOTOPOro
6ynyT co3faHbl 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>XHbI laHHbIe U3 00beKTa Employee, s JO/KeH nepefarb €ro B Ka-
yecTBe apryMeHTa. HekoTopble M3 3TUX JaHHBIX MOXKHO NEPEMECTUTb B 06BEKT THMa
Employee, HO 3TO y)ke TeMa Apyroro pedakTopuHra.

Ecnu koMnunsAumMs NpoXOoAUT YCIELIHO, A U3MEHAK MeToj payAmount B kiacce
Employee Tak, 4To0bl OH fienierupoBan 06paboTKy HOBOMY K/accy:

class Employee...
int payAmount () {
return _type.payAmount (this);
}

Tenepb MOXXHO 3aHATBCA MHCTPYKLMel Bbibopa. 1o byfieT Noxoxe Ha pacrnpaBy
MaJIbYMIIKM C HACEKOMbIM — s Gylly OTpbIBaTh eMy “Jlanku’ offHy 3a apyroit. CHayana
A ckonupylo BeTBb Engineer B knacc Engineer.

class Engineer...
int payAmount (Employee emp) {
return emp.getMonthlySalary():;
}

DTOT HOBbI METOJ 3aMelliaeT BeCh ONepaTop case s uHxeHepos. [fockonbky s
NapaHoOMK, TO MHOI/IA Ha BCAKMIA C/Tyyaif CTaB/II0 B ONEpPaTOpe Case JIOBYUIKY:

class EmployeeType...
int payAmount (Employee emp) {
switch (getTypeCode()) {
case ENGINEER:
throw new RuntimeException ("JlonmxeH GHTE nepexpur") ;
case SALESMAN:
return emp.getMonthlySalary()+emp.getCommission();
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case MANAGER:

return emp.getMonthlySalary()+emp.getBonus();
default:

throw new RuntimeException ("HeepHemt Tun");

}

S mpomo/mkai BbIMOMHEHME, TIOKA He OYyT Ya/eHbl BCe “TTaNKyu” -BETBU:

class Salesman...
int payAmount (Employee emp) {
return emp.getMonthlySalary() + emp.getCommission();

}

class Manager...
int payAmount (Employee emp) {
return emp.getMonthlySalary() + emp.getBonus();
}

A TETEPD A A€nal0 METOA Cynepknacca 36CTpaKTHbIMZ

class EmployeeType...
abstract int payAmount (Employee emp) ;

BBenenne HyneBoro o6bexra (Introduce Null Object)

B McXOHOM TeKCTe MMEITCSI MHOrOKpaTHbIe IIPOBEPKM Ha HY/IeBOE 3HAYEHME.
3amenume Hyneeoe 3HaueHue HynesviM 06veKMOM.

if (customer == null) plan = BillingPlan.basic();
else plan = customer.getPlan();

v

Customer

getPlan

/N

Null Customer

getPlan




Beenenue Hynesoro o6bekra (INTRODUCE NULL OBJECT)

MoruBauus

CyiHocTh nonmmMop¢du3mMa B TOM, 4TO BMECTO 3alIpoca TUMa Y 06beKTa 1 BbINO-
HEHWA TOTO MM MHOTO MOBENEHNUA B 3aBMCMMOCTH OT OTBETa Bbl TPOCTO BbI3bIBaeTe
Tpebyemoe nosefieHue. O6BEKT ke, B 3aBUCMMOCTH OT CBOETO TUIIA, 1ENIA€T UMEHHO TO,
YTO HYXXHO. Bce 3T0 He Tak MpocTo, KorAa 3HaYeHUEM NO/A ABNAETCA HYNeBOi O6beKT.
[Ipepocraemio cnoso Pony [Ixxeddpusy.

— v

PoH [xepeppus (Ron Jeffries)

Mkl Bnepeble CTanu NPUMEHATb NPOEKTHbINA WabnoH Hynesoro obbekTa, koraa Puu
Fap3aHuT O6HapyXWUn, 4TO nepea TeM Kak nocnatb 06bekTy coobleHue, B koae
OYeHb 4acTO NPOBEPAETCA, CyWecTBYeT nu 3TOT 06bEKT. Mbl cnepea BLIACHANM, He
paBeH Nn 06BbEKT NepCoHbl 3HaveHuio null. Ecnu 06beKT cywecTsosan, Mbl o6pawa-
NNCb K HEMY 3a 3HAYEHNeM rate. OTO ANANOCh BO MHOXECTBE MECT, U 3TO CTaNo Hac
CUNbLHO pasapaxarb.

Mo3ToMy Mbl coO3aanyu O0GBEKT OTCYTCTBYIOLOA NEPCOHbI, KOTOpPbLIN coobuian, 4To y
Hero HyneBoe 3HaYeHue rate (Mbl Ha3blBaeM HawW HyNneBble 06BEKTbI OTCYTCTBYIO-
wmmm). Bckope y oTeyTeTByIOWero 06bekTa 6bino ye MHOXeCTBO MeTOA0B, BK/OYaR
rate. Cenvac B HaweM npoekTe 6onee 80 knaccos HYNeBbiX 06BLEKTOB.

Yawje Bcero Mbl NnpUMeHAEM Hynesble 06bekTbl NpW BbiBoAe MHpopMaumnn. Hanpumep,
Koraa BblIBOAUTCA MHGOPMAUMA O NepcoHe, y cooTeeTcTaylowero obbekTa Moxer
oTcyTcTBOBaTH NGO M3 NpumepHo 20 aTpubyTos. Ecnu 661 Mbl NO3BONUAN UM GbITb
HynesbiMK, BbiBOA MHOpMauumn ctan 6bl 0O4eHb 3anyTaHHbIM. BMecTo 3Toro mMel noa-
KNoYaeM pasnuyHble Hynesble O6BEKTbI, KOTOPbIE KOPPEKTHO OTo6paxatoT MHeop-
mauuio o cebe. B pesynstate Mbl u3basunuce oT 6onbworo ob6vema npoueaypHoro
KoAa.

Haunbonee 0CTPOYMHO Mbl NPUMEHASM HyNeBon O6BEKT ANA OTCYTCTBYIOWEro ceaHca
Gemstone. Mbi ucnonb3yem 6a3y AaHHbix Gemstone AnA NPOW3BOACTBEOHHOrO KoAa,
HO pa3paboTKy npeanoYutaeM BecTu 663 Hee U cbpacbiBaeM HOBbI koa B Gemstone
NPUMEPHO pa3 B HEAENIO UK OKONO Toro. B koae ecTb HECKONLKO MecT, rae Heobxo-
[MMO perncTpupoBaTtbCA B ceaHce Gemstone. Mpu pabote 6e3 Gemstone Mbl NPocTo
noakniodaem otcyTcTBylowmun ceaHc Gemstone. OH BLIFMAAUT Tak Xe, Kak peanb-
HbIW, HO NO3BONAET BeCcTu pa3paboTKy U TeCTMpOBaHWe, He OLyWan OTCYTCTBUA 6a3bl
AAHHbIX.

Euwe 04HO None3Hoe NpUMEHeHne HyneBoro 06veKTa — ANA OTCYyTCTBYIOWero 6ydepa.
Bydep npeacTaBnaeT cobon KONNOKUUIO 3HA4YOHUI U3 NNATEXHOW B6AOMOCTHU, KOTO-
pblie NPUXOAUTCA 4acTo CyMMUPOBaThb UNK 06xoauTh B uMKne. Ecnu kakoro-To 6ycepa
He CyliecTByeT, BO3BPALLaeTCA OTCYTCTBYIOWMIA Gychep, KOTOPbIA ASNCTBYOT Tak Xe,
Kak nycTon. OTcyTcTByloWwMiA bycep 3HaeT, YTO y Hero Hynesoe canbAo U HeT 3Ha4ve-
Hui. NpW Takom noaxoae HaMm yaaeTcA u3bexarb Co3AaHUA ABCATKOB NyCThbix 6yde-
POB ANA KaXXA0T0 U3 THICAY CNYXaluX.



lnaBa 9 YnpoueHue yCTOBHBIX Bbipa>KeH M

WHTepecHaA OCOBEHHOCTb NPUMEHEHWA HyNneBbix OO6BLEKTOB COCTOMT B TOM, 4TO
Npv 3TOM NOYTU HUKOrAa HEe BO3HWUKAIOT aBapuiHble cuTyaumn. NockonbKy Hynesow
06BEKT OTBEYAET Ha Te Xe COOOWEeHUA, YTO U peanbHbii 06BEKT, CUCTeMa B LUENOM
BefeT ceba o6bi4HbIM 06pa3oM. N3-3a aTOoro uHoraa TPyAHO 3aMeTUTb UM NoKanu-
3oBaTb npobnemy, NOToMy 4T0 BCe paboTaeT HOpManbHO. KOHEYHO, HaYaB u3y4yeHune
06beKToB, Bbl rae-Hubyab Aa 06Hapy>xuTe HyneBon O6BEKT, KOTOPOro TaM 6biTb He
AONXHO.

MomKHUTe, 4TO HyneBble O6BEKTHI KOHCTAHTHLI — B HUX HUKOrAA HUYEro He MEHAETCA.
Co0TBETCTBEHHO, Mbl peanu3yem uUx C UCNoNb30BaHUEM NPOEKTHOro wabnoHa “CuHrn-
ToH” [9]. Hanpumep, Npu Ka>KA0M 3anpoce OTCYTCTBYIOWEro nuua bl 6yaerte nony4arb
OAVH U TOT XXe 3IK3eMNNAp 3TOro Knacca.

A A

[Toapo6bree o npoekTHoM wabnoHe “HyneBoit 06bekT” MOXHO MpPOYeCThb B pa-
6ote [15].

TexHunka

® Co3sfaiiTe NOAK/IACC UCXORHOTO K/Iacca, KOTOPbIi Oy/ieT feMCTBOBATh B KayeCcTBe
HyneBoy Bepcun knacca. Cospaiite onepaumio isNull B MCXOAHOM M Hy/leBOM
Kaaccax. B ucxopHOM Kiacce oHa Jo/KHaA BO3BpalllaTh 3HayeHue false, a B Hy-
JIeBOM KJlacce — true.

=> Moxem oxaszambcs y0oOHbIM CO30aHUe A6HO20 HyNe6020 unmepdetica Ons me-
mooda isNull.
=> AnvmeprHamugoii Moxem 6bimb UCNONL30BAHUE NPOBEPOHHO20 UHmMepPetica
0715 NPoBePKU HA HYNeB0e 3HAYEHUe.
B BbInonHUTE KOMOUALMIO.
® Haiingute Bce MecTa, e MpU 3anpoce UCXOAHOro 06'beKTa MOXKET BO3BPALAThCA
Hy/IeBO€ 3HaueHMe, U M3MEHUTE UX TaKUM 0Opa3oM, 4TOObI BMECTO 3TOrO BO3-
BpaLascs Hy/leBO! OOBEKT.
® Haitnute Bce MecTa, rje nNepeMeHHas TMMAa MCXOJHOTO K/lacca CpPaBHMBAETCA C
null, u 3aMeHNUTe KOA CpaBHEHMA BbI30BOM isNull.

=> ImMo MomHO cOenamv, 3aMeHAS NO0HePeOHO KAXObLl UCXOOHDBIT KNAcC 6Mecme
C €20 KIUEHMAMU U BbINONHASL KOMNUNIAKUIO U Mecmuposarue nocne Kaiool
3amenol.

=> Mowem o0Ka3amvcs none3HbiM UCNONb308AMb HECKObKO 6bl30608 assert,
npoeepAIuwUX Ha PaseHcmaeso Hynw 6 mecmax, 20e 3Hayenue null menepv
scmpedamuca He 00/1HCHO.

B BbIno/nHNTE KOMINUAALMIO U TECTUPOBaHUeE.



Beepenne HyneBoro o6pekra (INTRODUCE NULL OBJECT)

] Hay“mmre C/1y4ay BbI30Ba K/IMEHTAMU Oll€paluM [/1s1 HEHY/IEBOro 3Ha4€HNA U 10-
6aBbTe A/IbPTEpPHATMBHOE MTOBEAEHUE A/151 HYZIEBOTO 00'beKTa.

] II)'IH KaXX[10ro U3 3TUX C1yvyaeB neperoﬁTe ornepanuyu B HyJ1€BOM K/1aCCE€ HEKO-
TOPBIM a/IbTEPHATUBHDIM ITOBENEHUEM.

B YnanuTe nMpoBepKy YCIOBUSA TaM, [fie UCIIONb3YeTCA TaKOe NepeKphITOe MoBefe-
HMe, Y BBITIO/THATE KOMIM/IALMIO M TECTUPOBAHME.

IIpumep

KoMMyHanpHOE npeanpusTe 3HaeT CBOM YYaCTKM: JOMA M KBAPTUPbI, NO/b3YOLIM-
ecst ero ycnyraMu. Y y4acTka BCerjia ecTb No/b3oBaTenb (customer).

class Site...
Customer getCustomer () {
return _customer;

}

Customer _customer;

[Tonb3oBarenb 06nafaer psAgoM QyHKIMOHANbHBIX BOSMOXHOCTeIA. I npuBeny Tpu
U3 HUX.

class Customer...
public String getName () {

}
public BillingPlan getPlan() {

}
public PaymentHistory getHistory () {

}

Y ucropum nnarexxeit PaymentHistory ecTb co6cTBeHHbIe QYHKIIMM, HATPUMED
KO/IMYECTBO Hefie/lb TPOCPOUKY B [IPOLUIOM TOAY:

public class PaymentHistory...
int getWeeksDelinquentInLastYear ()

[Toka3aHHbIe MHOKO METO/bI JOCTYMA K 3HAYEHUAM IO3BONAIOT KIMEHTAM TO/Ty4aTh
3Ty faHHble. ONHAKO MHOTAA Y y4acTKa HeT nonb3oBaTens. Kro-To Mor yexaTb, a 0 Bbe-
XaBILEM CBefIeHMil I0Ka HeT. Pa3 Takoe MOXKeT NPOM30MTH, C/IefyeT FApaHTUPOBATh 06-
paboTKY Hy/IEBOTO 3HaYeHMU TIOOBIM KOJOM, KOTOPBIN MCIIONIb3yeT 06beKT Customer.
[IpuBeay HECKONMbKO NPMMEpPOB:

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 Takmx cuTyaumsix MoxxeT UMeTbCs MHOXECTBO KIIMEHTOB Site u customer, u
BCE OHM JIO/DKHBI TPOM3BOAMTD MPOBEPKYM Ha HY/EBOE 3HaY€HME, BHITIOTHAS OMHAKO-
Bbl€ [1E/ICTBUA NpU 06Hapy>keHuu TakoBoro. [Toxxanyit, MpuLINO BpeMs cO3[aTh Hy/e-
BOI OO'BEKT.

[lepBbIM JieNOM A cO3Aal0 HY/EBOI Kaacc 1A customer u Mopuduuupyo Knacc
Customer Tak, 4TO6bl OH MOAAEP)KMUBAT 3aNIPOC IPOBEPKM Ha HY/EBOE 3HAYEHUE:

class NullCustomer extends Customer ({
public boolean isNull() {
return true;
}
}

class Customer...
public boolean isNull() {
return false;
}

protected Customer() {} //Tpebyerca ansa NullCustomer

Ecnyu Bo3aMOXHOCTM MOAMMUMPOBATh K1acc Customer HeT, MOXKHO BOCIONb30-
BaThCA TECTUPYIOWMM MHTepeiicoM (cM. Huxke pasaen “TIpumep: TecTupyrowmit UH-
Tepdeirc”).

[Ipu xenaHum MOXXHO CUTHA/TM3UPOBATb 06 MCMIONIB30OBAHMM HY/IEBOTO 06BEKTA 10~
CpeAcTBOM MHTepeiica:

interface Nullable {
boolean isNull();
}

class Customer implements Nullable



BeeneHue HyneBoro o6bekTa (INTRODUCE NULL OBJECT)

[ins co3naHus HyNeBBIX KITMEHTOB s X04y A06aBuTh pabpuyHblit MeTon. Takum 06-
pa3oM, K/IMeHTaM He 06s13aTebHO OyieT 3HaTh O HY/IEBOM KJlacce:

class Customer...
static Customer newNull () {
return new NullCustomer () ;

}

Tenepb HacTynaeT TpyAHbI/ MOMEHT. S O/MXKeH BO3BpalLaTh 3TOT HOBbIA Hy/eBOW
00bEKT BMECTO HY/I€BOTO 3HaY€HMUsA Y 3aMeHATb MpoBepky Bufia foo ==null nposep-
kamyn foo.isNull (). [lonesno HaiiTM Bce MecTa, rie 3anmpalIMBaeTca customer,
¥ M3MEHMTb MX TAKUM 06pa3oM, 4TOObI BO3BpalliaTh BMECTO HY/IEBOTO 3HaYeHUA Hyle-
BOTO I10/Ib30BATeNA.

class Site...

Customer getCustomer () ({
return (_customer == null) ?
Customer.newNull () :
_customer;

}

51 noMmKeH Takxe M3MEHUTD BCe CTyYau UCMONb3OBAHUSA 3TOrO 3HaAYeH U, YTOObI Je-
JIaTb B HUX MPOBEPKY C MOMOLLbIO BbI30Ba isNull (), a He cpaBHeHus 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 CloXHasA 4acTb AaHHOro pedaxkrtopuHra. JIna kaxaoro
3aMeHAeMOro MCTOYHMKA null He06XOAMMO HATU BCe C/Iy4au MpPOBEpPKM Ha Hyne-
BO€ 3HaYeHMe U OTPeNAKTUPOBATb UX. EC/IM 0OBEKT MHTEHCMBHO NepefaeTcsa B pas-
Hble METO/bI, UX MOXKET ObITb Hererko orcneanTb. Heobxonmmo HaiTi Bce nepeMeH-
Hble TMIIa CuStomer U Bce MecTa UX ucronb3oBanus. K coxanenuo, aty npouenypy
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TPYAHO pa3fieNuTb Ha Me/lkue Larn. VIHoraa s o6Hapy>XMBaW MCTOYHMK, KOTOPBIi
MCMONb3YeTCA MULIb B HECKONbKMX MECTaXx, M TOTJa MOXHO 3aMeHMUTb ero. Ho uame
BCEro NPUXOAUTCA [ie/IaTh MHOTO 00 bEMUCTBIX M3MeHEHMIt. BepHyThcsa K cTapoit Bep-
cum 06pabOTKM Hy/NeBbIX OOBEKTOB He TaK Y)K CNIOXKHO, MIOTOMY YTO OOpalieHus K
isNull MoxHO HaitTi 6e3 ocoboro Tpysa (XOTsA 3TO Bce paBHO AOCTAaTOYHO TPYAO-
eMKas MpoLeaypa).

Korga sToT aram 3aBepleH M YCHEUIHO BbINONHEHbl KOMMUIALMA U TECTUPOBA-
HMe, MOXKHO B3JIOXHYTb ¢ ob/neryenuemM. Tenepb HauMHaeTCA NPUATHAA YACTb PabOTHI.
B naHHBI MOMEHT i HUYEro He BBIMTPHIBAIO OT NpMMeHeHMs 1sNull BMecTo cpaBHe-
HuA ¢ null. [IpeMylecTBa MOABATCA TOTQ, KOT/AQ A MepeMelly NoBeieHne B Hye-
BOJ1 00beKT customer U ybepy ycloBHbIE ONepaTopbl. ITU LIATM MOXHO BbINOMHATh
no ongHoMy. HayHy ¢ uMeHM. B HacToAMII MOMEHT Y MEHsA MMeeTCA CeNYIOIMIA KO,
K/IMEeHTa:

String customerName;
if (customer.isNull()) customerName = "occupant';
else customerName = customer.getName () ;

51 106aBNAI0 K HYEBOMY K/1acCy MOAXOAAIINIA METOL MONY4YeHUsA UMEHM:

class NullCustomer...
public String getName () {
return "occupant";

}

Tenepb MO>XXHO ybpaTb YCIOBHbDII KOJ:

String customerName = customer.getName ()

Te >ke meACTBUA MOXKHO NPOJIENaTh C MOOBIM APYTUM METOJIOM, B KOTOPOM €CTb pas-
YMHBIN 0OLIMIt OTBET Ha 3ampoc. Sl MOry Takke BBIMOMTHUTb COOTBETCTBYIOLLIME Jeil-
cTBUA Ans MoauukaTopoB. Tak 4TO KIMEHTCKMI KO,

if (! customer.isNull()
customer.setPlan(BillingPlan.special());

MO>XHO 3aME€HUTDb KOAOM
customer.setPlan(BillingPlan.special());

class NullCustomer...
public void setPlan(BillingPlan arg) {}

[ToMHHUTE, YTO Takoe MepeMellieHMe MOBElEeHUA ONMPaBJAHO TOMbKO TOrja, KOr-
fia 6ONBUIMHCTBY K/IMEHTOB HY>K€H OfIMH M TOT Xe oTBeT. ObpaTuTte BHMMaHMe: A
cKka3an “60nbWMHCTBY’, a He “BceM’. K/IMEeHTBI, KOTOPbIM HY)X€H OTBET, OTIMYHbDI
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OT CTaHJapTHOTO, MOTYT MO-TPeXHEMY BHIMONHATb POBEPKY C NOMOLIbIO BbI30Ba
isNull. BoIurpbiln MMeeT MeCTO TOTAa, KOTJa MHOTMM K/IMeHTaM TpebyeTcsa OfHO
M TO XKe€; OHM MOTYT MPOCTO IONAraThCsl Ha IOBEMleHMe MO YMOMYAHUIO HY/IEBOTO
K/macca.

JlaHHBIN IpUMep COLIEP)KUT HECKO/IbKO MHOM C/yYail, a UMEHHO — KOJi K/TMEHT], B
KOTOPOM MCIO/Ib3YeTCs pe3yNnbTaT oOpalieHus K KIMEeHTY:

if (customer.isNull()) weeksDelinquent = 0;
else weeksDelinquent =
customer.getHistory () .getWeeksDelinquentInLastYear();

C 3TMM MOXXHO CTIpaBUTbCA, CO3[]aB HY/IEBYIO MCTOPHUIO TI/IaTeXKEN:

class NullPaymentHistory extends PaymentHistory...
int getWeeksDelinquentInLastYear() {
return 0;

}

Sl MogMPUUMPYIO HYIEBOM K/IMEHT TaK, YTOOI TPy 3aIIpOCe OH BO3Bpallla/l HY/IeBOM
K7acc:

class NullCustomer...
public PaymentHistory getHistory () {
return PaymentHistory.newNull();

}

U cHoBa s MOr'y yAanuThb YCIOBHbBINA KOJ:

int weeksDelinquent =
customer.getHistory() .getWeeksDelinquentInLastYear();

3ayacTy OKa3bIBaeTCsl, YTO OHU HY/IeBble OO BEKTHI BO3BPALIAIOT IpyTUE Hy/IEBbIE
0OBEKTDI.

IIpumep: recTupyommit naTepdeic

Tectupytowmit uHTepdeitc CTy>KUT aIbTEPHATHBOI ONpeAeneHnio MeToaa i sNull.
IIpu 3TOM MoOAXofe st CO37jato0 HyNEeBOM MHTepdelic, B KOTOPOM He OMpefieNIeHbl HUKAKMe
MeTOofbI:

interface Null {}

3areM s peanu3yo ITOT HY/IEBOI MHTePdEC B CBOMX HY/IEBBIX OObEKTaX:

class NullCustomer extends Customer implements Null...
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[Tocne atoro mpoBepka Ha “HYNEeBOCTb BBINOMHAETCS C NMOMOLIbI OnepaTopa
instanceof:

aCustomer instanceof Null

O6bIYHO, 3aMeTUB Ha TOPU3OHTE onepaTop instanceof, s ¢ yxacom y6eraio, HO
B JAaHHOM CITy4ae ero npMMeHeHMe BIIOJIHe onpaBfjaHHo. Ero oco6oe npeumyuectso B
TOM, YTO NPY ITOM He HYXXHO U3MEHATb KNacc customer. ITo No3BONAET HaM NOJb-
30BaThCs HYNEBbIM 0OBEKTOM JlaXKe TOT/a, KOrfla JOCTYI K MCXOHOMY KOy customer
OTCYTCTBYET.

Ipyrue ocobbie cnyyau

[Ipu BbIMONHEHMM AHHOTO pedaKTOPUHIa MOXKHO MMETb HECKO/IbKO pasHOBMUJ-
HOCTeN Hy/neBbIX 06bekTOB. YacTo MMeeTcsa pa3HuLla MeXAY OTCYTCTBMEM Ccustomer
(HOBOE 31aHMe, B KOTOPOM HMKTO He >KMBET) M OTCYTCTBMEM CBelieHMil 0 customer
(KTO-TO B TEpeMKe XXMBET, HO KTO — HEM3BECTHO). B Takoit cuTyaLum Mo>KHO co3aThb
OTAeNbHble K/IACChl /A Pa3HbIX HY/IEBBIX Cy4yaeB. VIHOTAa Hy/neBble O6bEKTbl MOTYT
coflep>kaTb pakTUYeCcKMe JaHHbIe, HAMPUMEpP PerUCTPUPOBATD NMO/b30BAHME YCIyraMy
HeM3BECTHBIM XXUJIbL[OM, YTOOBI BIIOC/IEACTBUM, KOTJ]A CTAHET U3BECTHO, KTO AB/AETCA
YKM/IBLIOM, BBICTaBUTDb €My CYeT.

B cymHocTH, 31€Ch BOMKEH NPUMEHATbCS Go/ee KPYMHbIA NPOEKTHDINM LIA6/IoH,
MMeHYeMblIi1 “0co6bIM”, MM “yacTHBIM cnydaeM” (special case). Knacc yactHoro cny-
Yas — 3TO OTME/bHbIN 3K3eMINNAp Kaacca ¢ 0cobbiM mopefieHueM. Takum obpasom,
HEU3BECTHBIN KIMEeHT UnknownCustomer u OTCYTCTBYIOLIMI KAMeHT NoCustomer
6ynyT YacTHpIMM crydasmu Customer. Takme 4acTHbIE CMy4yaum YacTO BCTPEYAKOTCA
cpeam ymcen. B Java y umncen ¢ nnaBaroleir TOYKO eCTb 0coOble 3HAYEHUA /IS TIONI0-
YKUTENbHOI U OTpULIATENbHOIM 6ecKOHeYHOCTel U i “He uncna’ (NaN). I[Tonb3a ot Ta-
KMX 3HaYeHu B TOM, 4TO 6/1arofaps UM cokpalaetcs 06beM Kofia, o6pabaTbiBaroLLero
ou6xu. Onepauum Haji YNCIAMX C N/IABAKOLL[EN TOYKON He TEHEPUPYIOT UCK/TIOYEH M.
Brinonnenue mo6oit onepauuu, B KoTopoit yyactByeT NaN, faeT B kauecTBe pe3y/b-
tata Toxke NaN, nofgo6Ho TOMy Kak MeTOfbl AOCTYNa K Hy/leBbIM 06beKTaM OOBIYHO
BO3BPALLAIOT Hy/leBble O6BEKTHI.

BBepgenue yrBepxxpenus (Introduce Assertion)

HekoTopas 4acTb KOfia peAnonaraeT onpefie/IeHHOe COCTOsHME NMPOrpaMMBbl.
Coenatime npednonoxenue A6HLIM C NOMOULBIO ONEPAMOPA yMEePH OeHUS.

double getExpenselLimit ()
// DNoynxeH mMeTbCA JMOO Mpenes LeHel, JMOO OCHOBHOM MPOEKT
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return (_expenseLimit != NULL EXPENSE) ?
_expenselimit
_primaryProject.getMemberExpenselLimit () ;

double getExpenselimit() {
Assert.isTrue( expenseLimit != NULL EXPENSE ||

_primaryProject != null);
return (_expenseLimit != NULL EXPENSE) ?
_expenselLimit

_primaryProject.getMemberExpenseLimit () ;

MoTnBauna

YacTo HEKOTOpbIE pa3fenbl KOAa MOTYT paboTaTh TONbKO NPy BhIMOTHEHUM ONpefe-
JIeHHbIX ycnoBuit. Hampumep, BeruncieHne KBajpaTHOro KOpHA TpebyeT, YTOObI BXOA-
HOe 3HayeHMe Obl/I0 HeoTpuLaTeNbHbIM. [I/1s1 06beKTa 3TO MOXKET OBbITh NPeENonoXKe-
HME O TOM, YTO XOTs ObI OIHO TOJTe B TPYIIIEe MOJEN COAEPXKUT 3HAYEHME.

Takue npennonoXeHUsi 4aCTO OKa3bIBAOTCA HeCHOpMYNMPOBAHHBIMU M MOTYT
6bITb BbIACHEHDI TO/IBKO MPM e Ta/IbHOM M3y4YeHUM anroputMa. ViHoraa npeanonoxe-
HUA O TaKMX HOPMaJIbHbBIX YCTIOBMAX yKa3aHbl B KOMMeHTapusx. Ho mydue Bcero, kor-
/Aa TaKO€ MpeANOoNoXKeHne ABHO GOPMYNMPYETCs B BUAE YTBEPXKAEHMUA.

Y1BepxzeHue (assertion) npeacrapnseT co6oit YCNOBHYI0 KOHCTPYKLMIO, KOTOpas
Bcerga JAo/KHa BbINONMHATbCA. COOM yTBepX/JeHMs CBUAETENbCTBYeT 06 owmmnbke B
Nporpamme, a IOTOMY OH JO/DKEH BCer/fa MpUBOAUTD K HeoOpabaTbiBaeMOMY UCK/IIOYE-
HMIO. Y TBEpXXAEeHUsI HUKOT/A He JO/DKHBI MCMOb30BAThCA APYTMMM YaCTAMMU CUCTEMBI.
B 1efCTBUTENbHOCTH YTBEPXKIEHMA 0OBIYHO MOTTHOCTBIO YAA/IAIOTCA M3 FOTOBOrO KOJIa.
[ToaTOMY BaXKHO yKa3aTb, YTO HEYTO MPECTABAET COOOi yTBEPXKIAEHNE.

YrBepxaeHus cioco6CTBYIOT OpraHu3aLum coobLeHnit 1 oTaaku. Vix KoMMyHu-
KaTMBHAs PO/Ib COCTOMT B TOM, YTO OHY TOMOTAIOT YMUTATE/IO OHATD, KaKye NpeAnono-
XEHMs fieNiaeT Kof. Bo BpeMs OT/Iafiku yTBEP)KAeHU s [TOMOTAIOT [IEPeXBaThIBATh OLIMO-
Ku 671M>ke K MOMEHTY MX BO3HMKHOBeHMA. [Io MOuM HabmofeHNAM, NIpU HaMMCAHMMU
CaMOTECTUPYIOLLErocs KOfja OMOLIb YTBEP>KAEHNI /11 OT/IaIKM HEBENMUKA, HO A O4€HD
LIeHI0 KOMMYHUKAaTUBHYIO POJIb YTBEPXK/ACHUIA.

Texuuka

I[TockonbKy yTBep>KAEHMS He JO/DKHBI OKa3bIBaTb BIMAHNA Ha pabOTy CUCTEMBI, UX
mo6aB/eHNe BCeraa COXpaHAeT MOBEfeHNeE.
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B Koraa Bbl BUAMTE, YTO HEKOTOPOE YCTIOBME NPEATIONAraeTcs BCera BBIMOTHEH-
HbIM, 106aBbTe yTBEPXK/EHME, B KOTOPOM 3TO ABHO CHOPMYTUPOBAHO.

=> Cnedyem umembv 8 HANUYUU KIACC YMBEPHOEHUS, KOMOPbILL MONCHO UCHONB3O-
8amvp 0711 MAK020 NOBedeHUS.

He snoynotpe6naiite yrBepxaennamu. He cnefyer crapatbcst IpoBepUTD C UX 110-
MOILbIO BCE YCTIOBUA, KOTOPBbIE, IO BallleMy MHEHUIO, JO/DKHBI ObITb UCTUHHBI B HEKO-
TopoM ¢dparmeHTe koAa. Vcnonb3yitTe yTBepx/eHUSA TONBKO A/ HPOBEPKM TOTO, YTO
0053a10 6pITb MCTMHHBIM. Upe3MepHOe NpUMeHeHME YTBEPXKAEHMUIT MOXKET IPUBECTH K
Ry6NMMpPOBaHMIO JIOTMKM, YTO MeLIAeT MOAAeP>KKe Kofia. Jloruka, OXBaTbIBaowast Mpef-
TO7I0)KEH e, NO/Ie3Ha, TOTOMY YTO 3aCTaB/IAET 3aHOBO 06 yMaTh YacThb Kofia. Eciu kop
paboTaeT u 63 yTBEPXKAEHMI, TO OT ITOC/IEAHMX GO/bLIIe Ty TAHULIBI M TPYAHOCTEN TPY
TMOC/IeAYIOIEM U3MEHEHNM KOJIA, YEM TIO/Ib3bI.

Bcerna nposepsiiTe, 6ymeT mu pab6oTocrnocobeH KOA B Clyvae HeBBINONHEHUA
yrBepxaenus. Ecnu aTo Tak, Takoe yTBep)XAeHME CIeAyeT yaanuTb.

Ocreperaittech Ay6nMpoBaTh KOJ B yTBEP)KAEHUAX — MPOAYOIMPOBAHHDIN KO B
YTBEPXX/IEHMAX MaXHET HUYYTb He ydile, YeM B M060M pyrom Mecte. He 6oittech
BBIMONHATDL pedpakTopuHr “Vi3pneyeHne meroma” (c. 132), yTo6b1 n36exats fy6nupo-
BaHMA.

IIpumep

Bor mpocras ucropus c npegenamu 3arpar. Cryxalmum MoXKeT Ha3HaYaTbCs MH-
AMBUIyaNbHbINA Mpeaen 3aTpar. Ecnu cnysxalue yyacTBYIOT B OCHOBHOM NPOEKTE, TO
MOTYT NO/Tb30BAThCA MpefieNIaMM 3aTPaT ITOro MPoeKTa. Y HUX He 0013aH ObITh npefen
3aTpaT M/IM OCHOBHOI NMPOEKT, HO YTO-TO U3 3TUX IBYX NO/DKHO MMETHCS B 00sA3aTeNb-
HoM nopsajke. Takoe mpeanonoXxeHne MpeanonaraeTcs BbIMOTHEHHBIM B KOfie, KOTO-
PBIVt MCTIONB3YET NPEENbl 3aTPaT:

class Employee...
private static final double NULL EXPENSE = -1.0;
private double _expenseLimit = NULL EXPENSE;
private Project primaryProject;
double getExpenselimit() {
return (_expenselimit != NULL EXPENSE) ?
_expenselLimit
_primaryProject.getMemberExpenselLimit () ;
}
boolean withinLimit (double expensePmount) {
return (expenseAmount <= getExpenselLimit());

}



Beenenue yrBepxaeHus (INTRODUCE ASSERTION)

B 3TOM KOfie cAieIaHO HesAABHOE AOMYILEHME, YTO Y CTY)KALEero eCTb Npefien 3aTpaT —
nnbo npoexTa, 60 MHAMBUAYaNbHBIA. Takoe yTBEepXAeHME cnefyeT GOpMYnupOBaTh
B KOJI€ ABHO:

double getExpenseLimit() {
Assert.isTrue(_expenseLimit != NULL EXPENSE ||
_primaryProject != null);
return (_expenseLimit != NULL EXPENSE) ?
_expenselimit :
_primaryProject.getMemberExpenselLimit () ;

3TO yTBepXKAeHME HM B KOelt Mepe He MeHsAET MOBefieHNne nporpammol. B mo6om
c/ydae, eCny yTBep>K[ieHue He BBIIO/THEHO, BO3HUKAET UCK/TIOYEHME BPEMEHM BBINONI-
HeHus: MO0 UCK/II0YEeHMe 13-3a HYNeBOro ykasarens B withinLimit, ntu6o uckmo-
YyeH)e BpeMEeHM BBINONHEHUA B Assert.isTrue. B page cuTyaumit Takoe yTBepx-
ieHue noMoraet 06HapyXUTb OMOKY, TOTOMY YTO HAXOAUTCA ONMXKE K MECTY ee BO3-
HuKHOBeHMs. OJIHAKO YTBep)K/ieHNe [TTaBHbIM 06pa3oM COOOLIaeT O TOM, KaK paboTaer
KOJ 1 KaKue NpeAroNoXeHUs OH AeNaeT.

Sl yacto npumensito pedaxtopunr “Vssnedenne meTona” (c. 132) K ycloBHOMY Bbi-
pakeHMI0 BHYTpY yTBep>xfeHusa. C ero nomouypio 1160 ycTpanserca nybnmpoBanune
KOZIa, TM60 NPOACHAETCS CMBICIT YCTIOBUA.

OpHa M3 CIOXXHOCTE NPUMEHEHUS YTBEpXJEeHUI B Java cBsi3aHa C OTCYTCTBUEM
MPOCTOrO MEXaHM3Ma UX BCTaBKU. Y TBepPIXKAEHNU JO/DKHBI JIETKO YAANATbCA, YTOOBI He
OKa3bIBaThb BIMAHMUA Ha IPOU3BOAUTENBHOCTb OKOHYATEbHOI Bepcum Koaa. Koneuno,
Ha/lM4Me TaKOro BCIIOMOTraTe/IbHOTO K/1acca, Kak Assert, obneryaer curyaumw. K co-
)KaneHuo, M6oe BbIpakeHUe B YTBEPXKAEHMUY BBINOMHAETCS, YTO Obl HM CITYYMIIOCh.
EaMHCTBEHHBIM CIOCOOOM He OTYCTUTD 3TOTO AB/AETCA KO HaNopobue creayolero:
double getExpenselLimit () {

Assert.isTrue (Assert.ON &&
(_exXpenseLimit != NULL EXPENSE ||

_primaryProject != null));
return (_expenseLimit != NULL EXPENSE) ?
_expenseLimit

_primaryProject.getMemberExpenseLimit () ;

}
U

double getExpenselimit () {
if (Assert.ON)
Assert.isTrue( expenseLimit != NULL_ EXPENSE ||

_primaryProject != null);
return (_expenseLimit != NULL EXPENSE) ?
_expenseLimit :

_primaryProject.getMemberExpenselLimit ();
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Ecnu Assert.ON npeacraBnsaeT co60it KOHCTaHTY, KOMIUIATOP AO/KEH OOHapy-
JKUTb M YAANIUTD “MepPTBbIit” KOJ IIPY T0)KHOM 3HauYeHMM 3TOI KOHCTaHTbl. OfiHAKO 10-
6aB/eHMe TaKOro YC/IOBHOTO BbIPaXKEHMS 3aMyThIBA€T KOJI, TaK YTO MHOTME NPOrpam-
MUCTBI NPeANOYUTAIOT IPOCTO UCMONb30BaTh Assert, a 3aTeM, pU CO3AaHUU NPOU3-
BOJCTBEHHON BEpCUM KOAAQ, YAA/IATb BCe CTPOKM, B KOTOPBIX €CTb assert (Hanpumep,
¢ nomouybio Perl).

B knmacce Assert momxHbl 6bITb pasHble METOAbl C ‘TOBOPALIMMM  MMEHAMM.
[ToMumo isTrue, B HEM MOTYT MMeTbCA Takue METOABI, Kak equals uam should
NeverReachHere.
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Ynpoiuenne
BbI30BOB METO/IOB

CyTb 06beKkTOB 3aKmoyeHa B uHTepdeitcax. [nmaBHbIM npu paspaboTke xopoie-
ro 06bEKTHO-OPUEHTMPOBAHHOIO MPOrpaMMHOr0 06ecreyeHns ABIAETCA CO3[aHME
MPOCTHIX B IOHUMaHUM U pMeHeHuN MHTepdeitcoB. B naHHOM rnaBe nsyyarorca pe-
dakTopuHry, ynpouaoume nHTepdencer.

YacTo caMoe npOCTOe ¥ BaXXKHOE, YTO BBl MOXKETE CAieNaTh, — 3TO IaTh METOAY APY-
roe ums. [IpucBanBanme “roBopsLMx” MMeH ABIAETCA KIIOYEBbIM 3/IEMEHTOM KOMMY-
uukauuu. Ecim BaM noHsATHO, Kak paboTaeT nporpamMMa, He Haio 60ATHCA IPUMEHUTD
pedakropunr “IlepeumeHoBanme metoaa” (c. 290), 4TOObI MOAENTHCA STUM NOHUMA-
Hnem. KpoMe TOro, MOXXHO (1 HY>KHO) EpeNMEHOBbIBATh EPeMEHHbIE U K/Tacchl. B 06-
LIeM C/Ty4Yae TaKue MepeMMEeHOBAHMS BBIMOTHAIOTCA C IIOMOLIBIO MMPOCTOM TEKCTOBOM
3aMeHBI, TaK YTO 51 He JOOABIAM /st HUX 0COOBIX METOIOB pe(aKTOPUHTa.

B unTepdeitcax cymecTBeHHy0 ponb UrpaioT napameTphl. [loaTomy pacnpocrpa-
HeHHbIMU pedakTopuHramu asnswTcs “Jlobanenue napamerpa” (c. 292) n “Yuanenue
napametpa” (c. 294). [IporpaMMUCTBI-HOBMYKH, HE MMEIOLLME OMbITA pabOTHI C 0OBEK-
TaMM, 4aCTO MCMO/MB3YIOT IIMHHBIE CIMCKM MapaMeTPOB, TUIIMYHbIE JISA IPYTUX CPENL
pa3paboTku. O6bEKTHI TO3BOMAIOT NONYYaTh KOPOTKME CIIMCKM MAPAMETPOB, a pAJ pe-
(baKTOPUHIOB MO3BO/ISIET CAENATD MX eltie Kopode. [Tpy nepeaaye HECKOMbKMUX 3HAYEHU I
13 06'beKTa MOXHO PUMeHUTb pedakTopuur “CoxpaHeHue Bcero o6bekra” (c. 305) u
CBeCTM Bce 3HaueHus K oaHOMY o6bekTy. Ecriu Takoit 06beKT He CylLecTBYyeT, ero MoX-
HO CO3/aTb ¢ MOMOLIbIO pedpakTOpuHra “Benenne o6pexTa mapamerpa” (c. 312). Ecnn
K€ JaHHbIEe MOTYT OBbITb MOTy4Y€HbI U3 06'BEKTA, K KOTOPOMY Y METO/A yXKe €CTb AOCTYTI,
MapamMeTpbl MOXKHO UCK/IIOYUTD C MOMOLIbI0 pedakTopuHra “3aMeHa napameTpa Bbl-
30BoM Metona” (c. 308). Ecnu mapaMeTpbl MCNONB3YIOTCA A/A ONpeAeNeHus YCTOBHOTO
MOBefIEHNS, MOXHO BBIMONMHUTD pedakTopuHr “3aMeHa MapaMeTpa ABHbBIMM METOA-
Mmu” (c. 302). Heckonbko MOX0XMX METOMIOB MOXXHO OOBENMHUTD B OVH, 10OaB/NsAS Ma-
pameTp ¢ nomowybio pedpaktopunra “Ilapamerpusauns metopa” (c. 300).

Iyr JIu (Doug Lea) npenynpenun MeHs o npoBefeHuy peakTOPUHIOB, KOTOPbIE
NPUBOAAT K COKPALLEHMIO CIIUCKOB MapaMeTpoB. O6bIYHO Takne pedakTOPUHIU Bbl-
MONHAITCA TaKUM 06pa3oM, YTOObI MepefaBaeMble apaMeTphbl ObIIM HEU3MEHAEMbI-
MM, TAKUMMU KaK BCTPOEHHBIE OOBEKTHI MMM 00beKThbl-3HaueHUA. OObIYHO ANIMHHBIE
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CIIUCKM TIapaMeTPOB MOXKHO 3aMEHMTb HeM3MEHAEMBbIMM OOBEKTaMy; B NPOTMBHOM
e cryyae peaKTOPUHIU U3 3TOJ IPYININbI CIefyeT BHINONHATb C 0CO00J OCTOPOX-
HOCTBIO.

Ha npoTskeHnu MHOTMX /€T 1 TPUAEP)KMUBAIOCH OJHOTO OYEHb 1I€HHOTO COr/alle-
HMsI — O YETKOM pasfie/IeHUy MEeTOZIOB, M3MEHAIIMX cOCTossHMe (MopuduKaTopoB),
M METOJIOB, 3aMpallMBAIOLIMX COCTOSTHME (3aMpOCcoB). MHOXECTBO pa3 A caM CTa/IKM-
BAJICS C HEMPUATHOCTAMM (/M BUAEN, KaK MOMajaloT B 6efly Apyrue) u3-3a cMellleHUA
atux ¢yHkumit. [ToaToMy, yBULIEB TaKOe CMeIEHNeE, A HeMe/JIeHHO UCTIONb3YI0 pedak-
TopuHr “Paspenenue sanpoca u moguduxaropa” (c. 296), 4T06b1 M36aBUTHCA OT TAKOTO
CMeLleHN.

Xopouine uHTepQeiichl MOKa3bIBAIT He 6oree TOro, YT0 HEOOXOAMMO MOKa3aTh, U
Hudero nuuHero. CKpblBas HeKOTOpbIe Belly, MOXKHO yIy4IUuuTb uHTepdeiic. Koneu-
HO, JO/DKHDI ObITH CKPBITHI BCE JaHHBIE (51 [yMalo, HET HeOOXOAMMOCTU HalIOMUHATh 00
3TOM), a TAK)Ke BCe METO/bI, KOTOPbIe MOXKHO CKpbITh. [Tpy BbIMOMHeHM pedaKTOpUH-
ra YacToO BO3HUKAeT HEOOXOAMMOCTD YTO-TO BPEMEHHO OTKPHITD, @ 3aT€M CKPbITb C 110-
mouybio pedaktopunra “CokpbiTue MeToaa” (c. 320) unu “YaaneHue MeToaa yCTaHOBKM
3Havenusa” (c. 317).

OcobenHoe Heyno6cTBO B Java M C++ mpecTaBIAT co60ii KOHCTPYKTOPDI, Tpe-
Gyrolme 3HAHMS K/1acca Co3/jaBaeMoro 06'beKTa. 3a4acTylo 3HaTh ero Heo6A3aTeNnbHO.
Heo6x0aMMOoCTb B 3HaHUM MOXXHO YCTPaHUTD, MPUMEHUB pedaKTOPUHT “3aMeHa KOH-
cTpykTopa ¢pabpuyHbiM MeTofoM™ (c. 321).

YKu3Hp nporpaMMuCTOB Ha A3bIKe MPOrPaMMMPOBaHMA Java OTPaB/IAET TaKXe Mpe-
o6pasoBanue Tnnos. CrapaiiTech u36aB/IATh O/b30BATE/IEN KIACCOB OT HEO6XOAUMOC-
TH BBIMO/HATD HUCXOAsLLee Tpeobpa3oBaHme, eC/v Bbl B COCTOAHUM Pa3MECTUTD €ro
B HEKOTOPOM MHOM MeCTe C MOMOIIbI0 pedakTopuHra “VIHKancynAauus HUCXOAALLEro
npusefenus tumna” (c. 325).

B Java, kak ¥ BO MHOTUX APYTMX COBpPeMEHHbIX A3bIKaX NPOrpaMMUPOBAHUA, UMe-
eTCA MEXaHMU3M 06pabOTKYM MCKIIOUEHUIA CUTYaLMIA, Aenatoluii 6onee NpocToit obpa-
601Ky oum6ok. He npuBbIKILIMe K HEMY TPOTPAMMMUCTBI i1 COOOLIEHMA O BOZHUKIIMNX
HEMPUATHOCTAX YaCTO UCIONb3YIOT KOAbI olM60K. UTOObI BOCIIONb30BATHCSA HOBBIM
MeXaHM3MOM OOpabOTKM MCKIIOYEHUI, MOXHO NMpPUMEHUTb pedakTOpUHT “3aMeHa
Kofa omn6ky ucknoyennem” (c. 327). OnHako 6bIBaeT, YTO UCK/IIOYEHNUs He ABNAKTCA
MPaBU/IbHBIM PeLIeHMeM, Y TOTAA ClIeAyeT BBIMOMHUTD pedaKTOPUHT “3aMeHa UCKITIO-
YeHus nposepkoi” (c. 332).

IlepeumenoBanme Metona (Rename Method)

VIMsi MeTOfIa He pacKpbIBA€eT €ro Ha3HaueHUsl.
M3menume ums memooa.



[TlepeumenoBanue Mmetoga (RENAME METHOD)

Customer Customer

=
getinvcdtimt getinvoiceableCreditLimit

MotuBauusa

Ba>kHoi1 4acTbI0 MpoNaraHAMpyeMOro MHOK CTUJIA MPOrPpaMMUPOBAHNUSA ABNAETCA
pasgaeneHune 6ONBLUIMX M CTIOXKHBIX MpoLefyp Ha Hebonbime Metoabl. Ecnm genatsb 3to
HEBEpHO, MPUAETCA U3PAAHO MOMYYMUThCSA, BBIACHAA, YTO Ke [eNAIOT MONy4YeHHbIe Ma-
NeHbKMe MeToAbl. V36eXaTh TaKMX MydeHMii TOMOTaloOT XOpOoLIMe MMeHa JIA 3TOi “Me-
nouyu”. MeTomam cnepyeTt faBaTh MMEHa, ACHO pacKpbIBalOLMe UX HasHayeHHue. Xopo-
LUt CIOCO6 /1A 3TOr0 — NPeACTaBUTb, KAKMM JO/DKEH ObITb KOMMEHTAapUil K METORY,
1 Npeo6pa30BaTh 3STOT KOMMEHTApMil B UMA METOJA.

JXu3Hb TakoBa, 4TO yayHOe MM MOXKET MPUITYU B FONOBY He cpa3sy. B Takoit cu-
TyalMu MOXXET BO3HUKHYTb cO6/a3H 3a6pOCUTD 3TO 3aHATHE — HY Beflb HE B UMEHM
xe cyactpe! He cnywaitte atu ronoca — 3to Bac cobnasuser aemoH Ilytanuk, He cny-
waiite ero. Ecnu Bbl BUAMTE, YTO y MeTofja MoXoe UMA, 0643aTeIbHO U3MEHMUTE €ro.
[ToMHMTE, 4TO Ball KOJ MpeAHa3Ha4yeH, B MEPBYIO O4Yepeb, AN Ye/IOBEKA, ¥ TO/NBKO
NoToM — /11 KoMnbloTepa. Yenoseky TpebyloTcs xopouune uMeHa. BcnomuuTe, ckorb-
KO BpeMeHM Bbl MBITA/IUCh Pa306paThbcs B KOAE C MIOXMMM MMEHAMM, YTOObI MOHATD,
YeM Ke 3aHAT MeTof S4xX27uV, U HacKO/IbKO Mpolue ObI10 Obl, OKaXXMCh y Hero 6onee
nouatHoe uMs. Co3flaHue XOpOLIMX UMEH — 3TO UCKYCCTBO, Tpebyiollee NMPaKTUKY;
OB/IafileHNe 3TUM MCKYCCTBOM — BaXKHbI LIar Ha MYTHU K MPEBPAILEHUIO B JENCTBU-
Te/IbHO XOPOLIEro MporpaMMucTa. To >xe yTBep)k/ieH!e CpaBeyIMBO U B OTHOLIEH UM
APYTUX 37IEMEHTOB CUTHAaTypbl MeTofia. Ecnu nepeynopsgoyenue cnocob6Ho noscHUTD
CyTb, Bbinonuute ero (cM. pedpaktopunru “Jlo6asnenne napamerpa” (c. 292) u “Ypane-
HMe mapameTpa’ (c. 294)).

Texuuka

® BbiscHuTe, Ile peaiu30BaHa CUTHATYpa METOAa — B CyMepK/Iacce MM MOAKIac-
ce. BbinonuuTte npuBefeHHbIe WAry I KaX0i U3 peanu3aLiui.

® OO6BABUTE HOBBIN METOJ, C HOBbIM MMeHeM. CKONMUPYIATe Te/o MpeXHero MeToaa
B METOJ| C HOBbIM MMEHEM M OCYLIECTBUTE HEOOXOAUMYIO HACTPONKY.

8 BbInonHUTE KOMIOIUALMIO.
8 }I3MeHMUTE Te/O MPEXHEro METOAA TaK, YTOObI B HEM BbI3bIBA/ICA HOBbIif METOJI.
=> Ecnu ccotnox Ha Memoo mano, 3mom uiaz NOIHe MOKHO NPONYCMUmMb.

@ Bbinonuute KOMIIUIALUIO U TECTUPOBAHUE.



[naBa 10 YnpoueHue BbI30BOB METOMIOB

B Haitnute Bce obpalleHns K MpeXXHEMY METOAY UM 3aMEHMTE UX BbI30BaMM HOBO-
ro. BeInonHsiite KOMOIUIALMIO M TECTUPOBAHME MOC/TE KaXK/0M 3aMEHBI.

B VYnanure CTapbiit METOR.

=> Ecnu cmapouti Memoo aenfemcs yacmoio unmepdeiica u e2o Henv3a yoanumo,
coxpanume e20 u 00OKyMeHmupytime Kax ycmapesuiu.

B BbinonHuTe KOMOUAALMIO U TECTUPOBAHME.

IIpumep
HYCTb UMeEETCA METO /14 TTONTYy4€HUA HOMEpa TCIIeCl)OHa YE€/10BECKa:

public String getTelephoneNumber () {
return (" (" + officeAreaCode + ") " + officeNumber);

}

51 xouy nepeumMeHoBatb MeTof B getOfficeTelephoneNumber. S HauuHaw
C CO3/1aHMA HOBOTO METOAA M KOMUPOBAHUA Tella CTApOro METOAA B HOBbIM METO.,.
Crapbiit MeTOA M3MEHAETCA TaK, YTOOBI BbI3bIBATb HOBbII:

class Person...
public String getTelephoneNumber () {
return getOfficeTelephoneNumber ();
}

public String getOfficeTelephoneNumber () (
return (" (" + _officeAreaCode + ") " + officeNumber);

}

Tenepb st HaX0XKy MeCTa BbI30Ba CTAPOrO METOAA M M3MEHAIO MX TaK, YTOObI BMECTO
CTaporo BbI3bIBA/ICA HOBBIN MeTOf,. [locne BHeCeHMA Bcex M3MEHEHMI NPEXHMIA METON,
MOXXHO YAa/UTh.

Ta »xe npoLeaypa ocyiecTBIAETCA, KOTAa HYXHO A06aBUTb MM YAATUTD ApaMeTp.

Ecnu Mecr, rae BbI3bIBaeTCs METOM, HEMHOTO, s Cpa3y 3aMeHsAI0 UX obpalleHueM K
HOBOMY MeTOAy 6e3 MCro/Ib30BaHMA CTApOro B KayecTBe aenerupyiouiero. Ecau B pe-
3ynbTaTe TeCThbl OyAyT MOKa3bIBaTh NpOOG/IEMbI, A BHINONHIO OTKAT ¥ 3aHOBO NPOM3BEAY
M3MeHEeH U, Tenepb y)ke 6€3 MUILHEN NOCNEWHOCTH.

Ho6aBnenue napamerpa (Add Parameter)

Merop Hy>xaeTcs B JONONHUTENbHON MHGOPMALMM OT BbI3bIBAIOLIETO METOAA.
Lo6asvme napamemp, komopoiii Moxem nepedams 3my UHPOPMALUIo.



Jo6aBnenune napamerpa (ADD PARAMETER)

Customer Customer

=
getContact() getContact(:Date)

MoTuBauusa

3TO OYeHb PacIpOCTPaHEHHBIN pedaKTOPUHI, ¥ Bbl HABEPHAKA Y)K€ UMENM C HUM
feno. Ero MOTMBaLMsA MpOCTa — M3MEHUTb METOf, MPUYEM ITO M3MeHeHMe TpebyeT
[OMO/THUTENbHOM MHPOPMaLIMK, KOTOPas paHee B METOJ, He NepeflaBanach, TaK YTO Bbl
fobaB/isieTe HOBbIN NapaMeTp.

DakTUYECKH 5 XOUY He CTO/IbKO PAacCKa3aThb O TOM, KOT/a 3TOT pepakTOPUHT HYXKEH,
CKOJIbKO O TOM, KOI/la ero He C/leAyeT MPOBOAUTD. 3a4acTyio f06aB/IeHMIO MapaMeTpa
MMeloTcs1 60/1ee peANoYTUTENbHbIE aTbTePHATUBBI, KOTOPbIE He TPUBOAAT K yBenuye-
HMIO CIIMCKA MapaMeTpoB. JITMHHBIE CIUCKM MapaMETPOB M/IOXO MAXHYT, MOTOMY 4TO
MX TPYAHO 3aIIOMMHATb M OHY YAaCTO COMIEPIKAT IPYIINbI JAHHBIX.

BarnsiHuTe Ha y>Ke MMeroLLMecs mapaMeTpbl. MoXkeT, BbI MOXKETe 3alTPOCUTD Y OBHO-
ro u3 3Tux o6 beKTOB HeobxoaMMyto MHPopMaLuio? Ecnu HeT, TO He OyaeT nu pas3ym-
HO CO3[]aTbh B OJIHOM M3 HUX METOJ, NPeROCTABNAILMIA 3Ty MHPOpMaumio? [lna yero
6ynet ucnonb3oBaHa 3Ta uH$opmauua? He nyyiie 6110 661 MMETH JaHHOE MOBeAEHME
B APYroM o6bekTe — B TOM, KOTOpbIit 06namaet 3rtoit mHpopmaumein? Paccmorpure
MMeIoLLMeCs TapaMeTpbl M NIOAYMalTe O HUX BMeCTe C HOBbIM napameTpoMm. He ny4ue
nm 6yneT BHIMONHUTD pedakTopuHr “BBeneHne o6bekTa mapamerpa” (c. 312)?

51 He yTBepX/alo, YTO MapaMeTpbl He HYXXHO JOOAB/IATH HY MPU KaKUX 0OCTOATENb-
CTBaXx; s CaM YacTO /Ie/1al0 3TO, HO He C/IefyeT 3a0bIBaTh ¥ 00 a/IbTePHATUBHBIX BO3MOX-
HOCTSX.

Texuuka

TexHMKa [aHHOTO peaKTOPMHTa OYeHb MOX0XKa Ha TeXHUKY pedakTopunra “Ilepe-
nMeHoBaHue Metoga” (c. 290).

® BbisgcHUTe, Iie peanu3yeTcss CUrHaTypa MeToga — B CyNepKaacce Mau B MOA-
K/acce. BpInmonHuTe 3TH 1WIaru A1 KaXxxoi U3 peannsauuit.

B O6DbABMTE HOBBIIT METOJ C 106aB/IEHHBIM MapamMeTpoM. CKonupyiTe Teno cTapo-
ro MeTOAa B METOJ C HOBbIM MMEHEM M OCYLECTBUTE HEOOXOAUMYIO HaCTPOMKY.

=> Ecnu mpe6yemcst 00H0BpemMeHHO 006a8UMb HECKONbKO NAPAMEMPOs, Npouse
cdenamv 3mo cpasy.

8 BbinonHuTe KOMIUIALMIO.

B J3MeHuTe TENO Npe>XHero METoaa Tak, 4YTOObI B HEM BbI3bIBAa/ICS HOBBIN METOA.



I'naBa 10 YmnpoueHue BHI3OBOB METOMIOB

=> Ecnu ccounox Ha Memoo Mano, 3mom wiaz 6nNOIHE MOXCHO NPONYCMUms.

=> B kavecmee 3HaueHus napamempa MONKHO nepedamv nw060e 3HaueHue, HO
06b14H0 ucnonvdyemcs null ons napamempa-o6vexma u HeoGbi4HOE 3HAYE-
Hue 0715 BcmpoeHHbIXx Munos. Yacmo none3nHo Ucnonb3o8amv Hucna, OMauY-
Hble 0m Hyns, y¥moObl ObLI0 NPOUsE UX OMCNEOUMD.

@ BrINo/HUTE KOMIIMIALMUIO U TECTUPOBAHUE.

® Haitaure Bce BHI30BbI IPEXHETO METOAA M 3aMEHUTE MX BbI30BAMM HOBOTO METO-
Aa. BeINOMHATE KOMIUIALMIO M TECTUPOBAHME NOC/IE KAXK/IOM 3aMEHbl.

8 YpanuTe cTapblit MeTOR,.

=> Ecnu cmapoiti memoo sénsemcs yacmoio unmepdetica u e2o Henv3s yoanumo,
coxparume e20 u 00KyMeHmupyiime Kax ycmapesuiu.

B BoinonHure KOMIUTALUIO U TECTUPOBAHUE.

Ynanenue mapamerpa (Remove Parameter)

[TapameTp 6onblie He UCMIONB3YETCsA TEIOM METOAA.
Yoanume ezo.

Customer Customer

==
getContact(:Date) getContact()

MoruBauusa

[TporpaMMucTBbI YacTO AO6ABNAIOT MApaMeTPbl ¥ O4eHb HEOXOTHO MX yAansoT. Beap
JIMUIHNA TapaMeTp He BbI3bIBaeT HUKAKUX Npo6rieM, a B GyAylleM MOXKeT CHOBA MOHa-
NO6UTDbCA.

YyTuTe, YTO 3TO BaC OMATb COONMA3HAET yXKe yNOMMHaBLIMICA AeMOH IlyTaHmk;
roHute ero Bon! Hanuume napameTpa ykaspiBaeT, YTO JaHHass MHPOpMaLus Heobxo-
IOMMa; pa3Hble 3Ha4eHUA UTPAIOT CBOIO poib. TOT, KTO BbI3bIBaeT Balll METOJ, JOKEH
03a00TUTbCSA TNepefayeit MpaBUIbHBIX 3HaYeHuit. He yganus nuuunuMit napamerp, Bbl
obecnieynTe NMLIHeA pabOTON BCeX, KTO UCNIONb3yeT JAHHDIA METOA. ITO HEXOPOLIMIA
noaxoz; TeM 6osnee YTO yAaneHne NapaMeTpoOB MpeAcTaB/iseT co60i mpocTeimit pe-
¢dakTopuHTr.



Ynanenue napamerpa (REMOVE PARAMETER)

Hy>XHO NposABNATb 0COOYI0 OCTOPOXKHOCTb, €C/TM 3TOT METOA — MOMMMOPQHBIIA.
B aToM cny4ae MoXeT OKa3aTbCA, YTO JAHHBDII MTapaMeTp UCNONb3YeTCsA B APYTUX pea-
NU3auMsAX METOA, ¥ TOTa YAA/IATH €ro He cleayeT. [I1s UCronb30BaHUA B TAKNX CYy-
YasX MOXXHO JOGaBUTb OTHE/NbHBIA METOM, HO HY>XHO M3Yy4YMTb, KAK UM MO/b3YHTCA
BBI3BIBAIOL[ € METOJIbI, YTOOBI PeLINTb, CTOUT /U 3TO AenaTh. Ecnu BhI3bIBaOLIMM Me-
TOJAM U3BECTHO, YTO OHM UMEKOT A€/I0 C HEKOTOPBIM MOJK/IACCOM, M OHM BBIIIONHAIOT
AOMO/IHUTENIbHbIE JEMCTBIUA /1A TIOMUCKA 3HAYEHNUA 3TOrO NapaMeTpa 1160 Nonb3ynTcsa
uHdpopMaLmeit 06 Mepapx1M K1accoB, YTOObI BBIACHUTD, HENb3A M 000ATUCH 3HAYE-
HueM null, no6aBbTe eule oauH MeToA 6e3 atoro napamerpa. Ecnu e um He Tpeby-
€TCsl 3HATh O TOM, KaKOW MeTOJ| KaKOMY K/IacCy TIPUHA//IeXXNUT, OCTaBbTe BbI3bIBAIOLIME
MeTOfbI B CYACTIMBOM HEBEICHUMU.

TexHuka

TexHuka JaHHOTO pepaKTOPMHTa OYeHb MIOX0XA Ha TEXHUKY pedakTopuHros “Ile-
penmeHoBaHue MeToaa” (c. 290) u “[lo6aBnenne napamerpa” (c. 292).

B BblscHUTE, peanunsyeTcs M CUTHATYpa METOAA B CyNepKIacce MM MOAKIacce.
BbIsicHUTE, MCTIONB3YeT M K/IACcC UM CymepKiacc 3ToT napametp. Ecnu fa, He
BBITIONIHATE 3TOT peaKTOPUHI.

B OO6bsBuTe HOBBIN MeTOp 6€3 AaHHOro napaMeTpa. CKONMpyTe TENO MPeXHEro
METOfIa B METO C HOBBIM MMEHEM U OCYLLECTBUTE HEOOXOAMMYI HACTPOIAKY.

=> Ecnu mpe6yemcs yoanump HeCKONbKO nApamempos, npouse yoanumo ux cpa-
3y ace.

8 BbinonHMUTE KOMIMIALMIO.

B JI3MeHUTE TENO CTapOro MeTOAA TaK, YTOObI B HEM BbI3bIBA/ICA HOBbI METON,.
=> Ecnu 8v130808 Memoda HeMHO020, IMOM WAz 6NONIHE MOXHO NPONYCMUMS.

B BoinonHuTe KOMIMIALMIO M TECTUPOBAHUE.

B HaitauTe Bce BbI3OBBI TPEXKHEr0 METO/IA M 3aMEHUTE MX BbI30OBaMM HOBOTO METO-
Aa. BeinonHsiiTe KOMOWIALMIO M TECTUPOBaHMe MOC/Ie KaXK/I0M 3aMeHbI.

B VYpanute cTapblit METOR,

=> Ecau cmapuiii Memood sS87155emcs yacmoio unmepetica u e20 Heb3s yoanum,
coxpanume ezo u 00KyMeHmupyiime Kax ycrmapesuiuii.

B BoinonHure KOMIIUIALUMIO U TECTUPOBAHUE.

[TockonbKy s 4yBCTBYIO ce6s BIIO/IHE yBEePEHHO NPK A06aB/IEHNM U Ya/IeHUM Tapa-
METPOB, 5 YaCTO Je/1al0 3TO 33 OAMH ITAI Cpasy 1A GONbILOI IPYTIIIbL.



[naBa 10 VYnpoujeHue BBI3OBOB METOAOB

Paspenenne sanpoca u mogudukaropa
(Separate Query from Modifier)
Umeercs METOM, HE TO/IbKO Bosspamalomuﬁ 3HA4Y€HUNE, HO el U M3MeHﬂlOl.LlVll7l Co-

CTOsIHME OOBEKTA.
Cosdaiime 06a memooa: 00uH 051 3anpoca, 8mopott — O MOOUPUKALULU.

Customer Customer

—\
getTotalOutstandingAndSetReadyForSummaries -7 getTotalOutstanding
setReadyForSummaries

MotuBauusa

Ecnu ecth ¢yHKums, KOTOpast BO3BpalljaeT 3HaY€HME U HE UMeET HabIIoaeMbIX
MOo6OYHbIX JEACTBUI, 3TO OYeHb XOpowo. Taky0 QYHKILMIO MOXHO BbI3bIBATb CKO/Ib
yrogHo 4yacTo. Ee BbI30B MOXXHO nepeMecTUThb B Apyroe Mecto Metopaa. CoBoM, ¢ Hel
3HaYMTE/IbHO MeHblle TPo6/IeM.

910 BOOOIE XOpoluas Mies — pas3InyaTb METOAB! C MOGOYHBIMMU NEACTBUAMMU U
METOfbl, Y KOTOPbIX MX HeT. [lonie3HO cefpoBaTh npaBumy, YTO y 10600 METOAA, BO3-
BpallAlollero 3HayeHue, He JO/DKHO ObITh HabmogaeMbix MOGOYHBIX AeitcTBuit. He-
KOTOpblé MPOrPaMMMCTbl PACCMATPUBAIOT 3TO NMpaBUIO Kak abcomotHoe [13]. A He
npusepXxuBarnch ero B 100% cnyyaes (BpoyeM, Kak ¥ M00bIX APYrMX MpaBui), HO B
OCHOBHOM CTapaKcCh ero co6/10AaTh, ¥ OHO XOPOLIO MHE CITY>KUT.

O6Hapy>xxuB MeTOHl, KOTOpbI/ BO3BpalliaeT 3Ha4YeHMe, HO NpK 3TOM 06/najaeT no-
6OYHBIMU JeMCTBUAMMY, CTIEAYET MOMBITATHCA PasAeNUTD 3aPOC U MOAUPUKATOP.

B03M0O>HO, Bbl 06paTuIu BHMMaHMe Ha CloBa “Habnodaemole TO6OYHbIE HeACTBUA”.
PacnpocTpaHeHHOI onTUMM3aLMel AB/IAETCA KEIUIMPOBaHMe 3HaYEHUS 3aMIpOca B M0/1e
C TeM, 4TOOb! TOBTOPHbBIE 3aMPOCHI BHIMOMHANMUCDH ObIcTpee. XOTs MPU 3TOM COCTOsSIHME
00beKTa ¢ KellleM M3MEHsAETCSA, TaKOe M3MeHeHue He Habnoaaemo. Jlrobas nocnenosa-
TE/IbHOCTb 3aIPOCOB BCETAia BO3BPALLAET OAHM U Te )K€ pe3yNbTaThl A1 KaXKAOTO 3a-
npoca [13].

TexHuka

8 CospaiiTe 3anpoc, BO3BPALIAIOLIMIA TO )K€ 3HA4eHMeE, YTO M MCXOLHBIN METOf.

=> Iocmompume, umo umenno 8038pausaem ucxooHviti memoo. Ecnu eosspauja-
emcs 3HaveHue 8peMeHHOL nepemMeHHOl, HAtiOUme mecmo, 20e OHA Noyyaem
c8oe 3Hayenue.



Paspenenne sanpoca u Mmogudukaropa (SEPARATE QUERY FROM MODIFIER)

B Moauduumnpyite UCXOOHDIA METOJ TaK, YTOObI OH BO3Bpallia/ pe3y/bTaT BbI30-
Ba 3aMmpoca.

=> Bce onepamopbsi return 8 ucxo0Hom memode OO/MHHbl UmMemv U0 re-—
turn newQuery ().

=> Ecnu spemennas nepemeHHas ucnonb3oeandace 6 memooe ¢ eOUHCMBEHHOU Ue-
Jbl0 3aX6amMa 8036PAUAEMO20 3HAYEHUS, ee, CKOPee 8Ce20, MONCHO Yoanume.

B BeinonHute KOMIMU/TALIMIO U TECTUPOBAHUE.

B [Ins KaXXAOro BbI30Ba 3aMeHNUTe eiMHOe obpalleHue K UCXOOHOMY METOAY BbI-
30BOM 3amnpoca. JlJo6aBbTe BbI30B MCXOHOrO METO/IA NepeJ; CTPOKON C BHI3OBOM
3anpoca. BeInonHsaiTe KOMIUAALMIO U TECTUPOBAHME NOC/IE KAXIOTO U3MeHe-
HMA BbI30Ba METOJa.

B O6bABMTE A1 UCXOAHOTO METOfla TUIT BO3BpalljaeMOro 3HayeHus void u ypa-
JINTE BbIpa)KeHUA return.

IIpumep

[TpuBepeHHan QyHKUMA coobLIaeT MHe MMA B3/IOMILMKA CUCTEMBI 6€30MaCHOCTH
M nocblIaeT curHan tpeBorn. CormacHo MMeKLeMycs TPaBUITy OTIPAB/IAETCA TONBKO
OfIUH CUTHAJI, JaXKe €C/N 3710[ieeB HECKOTBKO:

String foundMiscreant (String[] people) {
for (int i = 0; 1 < people.length; i++) {
if (people(i].equals("Don")) {
sendAlert();
return "Don'";

}

if (people(i].equals("John")) {
sendAlert () ;
return "John";

}

return "";

}

Bb130B 3TOM QYHKLMM BBINONHAETCA 3/1€Ch:

void checkSecurity(String[] people) {
String found = foundMiscreant (people);
someLaterCode (found) ;

YT06b1 OTAENNTD 3anpOC OT MOAMPUKATOPA, A AO/KEH CHa4ya/la CO3/aTh MOAXOAs-
LM 3aMPOC, KOTOPbI BO3BpALLAeT TO XKe 3Ha4eHUe, YTO U MOAMPUKATOP, HO He BbI-
MOJIHAET MOOOYHBIX JEeNCTBUIM:



v I'naBa 10 VYnpoumeHue BbI30BOB METOJOB

String foundPerson(String[] people) {
for (int i = 0; i < people.length; i++) {
if (people(i].equals("Don")) {
return "Don";
}
if (people[i].equals("John")) {
return "John";
}
}

return "";

ITocne 3TOrO 5 MOOYEPENHO 3aMEHAI0 BCe return B UCXOAHOIM QYHKLMYU BRI3OBaMMU
HoBoro 3anpoca. ITocne KaXxJoit 3aMeHbI 5 BHIMONHAK TeCTMpOBaHue. B pesynbrare
TNepBOHAYa/IbHbIN METOJI TPUHMMAET CIEAYIOLINIt BUL:

String foundMiscreant (String[] people) {
for (int i = 0; i < 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 U3MEHIO BCE€ BbI3bIBAKOLUIMUE METOADI TaK, 4TOOBI B HUX [Ipoucxoamnio asa
BbI30Ba: CHa4da/na — Moumbnxaropa, a [I0TOM — 3amnpoca:

void checkSecurity(String[] people) {
foundMiscreant (people) ;
String found = foundPerson (people) ;
someLaterCode (found) ;

ITponenas 3TO A/1s1 BCEX BHI3OBOB, A MOTY YCTAaHOBUTD /1A MOM(UKATOpa TUII BO3-
BpallaeMoro 3HadeHus void:

void foundMiscreant (String[] people) {
for (int i = 0; 1 < people.length; i++) {
if (people([i].equals("Don")) {
sendAlert();
return;



Pasnenenne sanpoca u Mmogudukaropa (SEPARATE QUERY FROM MODIFIER)

if (people(i].equals("John")) {
sendAlert () ;
return;

Teneps, noxanyit, myyile U3SMEHUTb UMA OPUTHHANA:

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 3TOM cy4ae ay6nmpyeTcss MHOro Kofia, MOTOMY 4TO MoaudukaTop uc-
Nonb3yeT 15 CBoelt paboThl Teno 3anpoca. Tenepb s1 MOry NpUMEHMTDb K Mo dukaTo-
Py pedakropunr “3amena anropurma” (c. 159):

void sendAlert (String[] people) {
if (! foundPerson(people).equals(""))
sendAlert();

Ihbﬂ["DCblRIH(HYHIOTOHUHJCTM

Pa6oTalolie B MHOrOMOTOYHO!M Cpefle 3HAIOT, YTO BBINO/MHEHME ONepaluii Mpo-
BEPKM M YCTAaHOBKM B KayeCTBe eIMHOTO AeMCTBUSA ABNAETCA BaXXHOM uanomoit. Ilpu-
BOAMT /U 3TO K KOHQIMUKTY C paccMaTpuBaeMbiM pedakTopuurom? 51 obcyxpan aty
npo6nemy c [lyrom JIu (Doug Lea) 1 npuiuen k BbIBORY, YTO HET, HO BHIOTHUTD HEKO-
TOpble JONONHUTEbHBIE AeiicTBUA HeobxoauMo. [To-npexHeMy nonesHo pasaeneHune
omnepawuit 3anpoca ¥ MOAMPUKALMY, OFHAKO HY)XHO COXPAaHUTb M TPETUI METOJ, OCY-
LECTB/AKILMIA U TO, U Apyroe ofHoBpeMeHHO. Onepauusa “3anpoc u MoaupUKaLua”
HO/DKHA BbI3bIBAaTh OT/ie/IbHbIE METO/bI 3aMpoca U MoauUKaLMM U ObITh CUHXPOHU3HU-
poBaHHoi1. Ecnu onepauuy 3anpoca u Moaudukalumm He CAHXpOHU3UPOBAHbBI, MOXHO
OTpaHMYMTb MX BUAMMOCTD [TAKETOM M/ CAeNAaTh 3aKpbIThiMU. braronaps atomy no-
ny4yaercs 6e3omacHas CMHXPOHM3MPOBAaHHAA onepauusA, pasfie/iecHHasAs Ha [Ba JIETKMX
AN NOHMMaHUA MeTofia. DTU ABa MeTofa 6o/ee HU3KOrO YPOBHA MOTYT NPUMEHATHCA
I/ JPYTUX Lienen.



[naBa 10 YnpouieHue BbI30OBOB METOJIOB

ITapamerpusanus meroaa (Parameterize Method)

Heckonbko MeTOOB BBIMOMHAIOT CXOAHbIE AEMCTBUA, HO C pa3HBIMYU 3HAYEHUAMHY,
CoAepXalMMMUCA B Te/le METOAA.

Co3sdaiime 00un Memoo, Komopvlil UCNONL3Yem 0N 3a0AHUS PA3HDBIX 3HAYEHUU Na-
pamemp.

Employee Employee

—\
fivePercentRaise() i / raise(percentage)

tenPercentRaise()

MoTuBauusa

MHoraa BcTpeyaroTcs ABa METOMIA, BBIMOMHAILIME CXOAHbIE AENCTBUA, OTIUYAIO-
Meca NMIIb HECKONbKMMM 3HaYeHMAMMU. B 3TOM crnyyae MOXKHO YNMpOCTUTH CUTYa-
L1110, 3aMEHMUB pa3Hble METOMbI O{HUM, KOTOPbI/ CIIPAaBNAETCA C STUMM Pa3TUdUsIMMU
¢ nomouibio MapaMeTpoB. IIpy TakoM M3MeHeHUM ycTpaHseTcsa Ay6nMpoBaHue Koaa
1 BO3pacTaeT r’MOKOCTb, MOTOMY YTO B pe3y/bTaTe JOGaB/IeHUA NapaMeTPOB MOXHO
o6pabaTbIBaTh ¥ Apyrue BapuMaHThI.

Texuunka

B CospaliTe NapaMeTpU3OBaHHDII METO/, KOTOPbIM MOXXHO 3aMEHMTD KaXKAbl 10-
BTOPAIOIMICA METOJ,.

BrinonHuTe KOMNUNALMIO.
3aMeHMTe CTapblil METOJ] BHI30BOM HOBOTO.

Boimonuure KOMINU/IALUUIO U TECTUPOBAHUE.

IloBTOpMTE 3TM AENCTBMUA AN KAXAOTO METO/A, BbINO/HASA TECTUPOBaHME MOCTIE
KaXXJ]0i 3aMeHbI.

J/Horaa MOXXHO BBINONIHUTD TaKOW pe(aKTOPUHT He JI/1s BCETO METO/A, 2 TONbKO A/1s
ero 4yacTu. B TakoM cny4ae cHayana BbifiennuTe pparMeHT B OTAENbHBIN METOf, A 3aTeM
MMapaMeTpu3yiTe ero.



[TapameTpusaumns merona (PARAMETERIZE METHOD) v

BoT npocreiiiunit cny4ait TaKMX METO/IOB:

IIpumep

class Employee {
void tenPercentRaise() {
salary *= 1.1;
}
void fivePercentRaise() {
salary *= 1.05;
}

MX MOXXHO 3aMeHUTb OBHUM METOMOM:

void raise(double factor) {
salary *= (1 + factor);

}

KoHeyHo, 3TOT c/yyaif HaCTO/bKO MPOCT, YTO €ro 3aMeTUT KaxkabliA. Ho BoT MeHee
O4YEBUIHDIN Clyyan:

protected Dollars baseCharge() {
double result = Math.min(lastUsage(), 100) * 0.03;
if (lastUsage() > 100) {
result += (Math.min(lastUsage(), 200) - 100) * 0.05;
bi
if (lastUsage() > 200) {
result += (lastUsage() - 200) * 0.07;
}:
return new Dollars(result);

3ot KOJ MO>XHO 3aME€HUTD CIEAYIOLINUM:

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;

CnoXHOCTb B TOM, YTOOBI 06Hapy)KMTb HOBTOleO[L[MﬁCﬂ KOJ C HECKO/IBKMMU 3HaA-
YE€HUAMM, KOTOpbI€ MOXXHO IE€peNaTb B KA4€CTBE MMapaMETPOB.



[naBa 10 YnpoumeHue BHI3OBOB METOAOB

3aMeHa mapaMeTpa ABHBIMYM MeTOJaMMU
(Replace Parameter with Explicit Methods)
NmMeetca MeTon, BblﬂOfIHﬂIOl.uVlﬁ pa3HbIl7l KOJ B 3aBUCMMOCTH OT 3Ha4€HUs NTapaMeT-

pa NnepeyncauMoro TUIa.
Cosoatime omoenvroili Memoo 018 Ka#0020 3HAYEHUS 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;

}

MoTtuBanusa

JlanHblii peaKTOPUHT AB/AETCA OOPATHBIM MO OTHOWEHMIO K pedakTopunry “Ila-
pamerpusaumsa Metoga” (c. 300). TunuuHas cUTyaums s NPUMEHEHUS JAHHOTO pe-
(dakTopuHra BO3HMKAET B C/TyYae, KOTAa eCTb MapaMeTp C AUCKPETHBIMM 3HAYEHMAMM,
KOTOpbl€ NMPOBEPATCSA B YCIOBHOM MHCTPYKLIMM, U B 3aBUCUMOCTU OT pe3y/bTaToOB
NPOBEPKM BHITIOTHAETCA Pa3Hblit KOAI. Bbi3bIBaKowmiA KOJ JO/XKEH PELINTD, YTO TPeby-
€TCA Jief1aTh, M TIEPEAATh B KaY€CTBE MTapaMeTpa COOTBETCTBYIOLIEE 3HAYEHMUE; TOITOMY
MO>XHO M3HaYa/IbHO CO3/1aTh Pa3/IMyHbIe METObI U U30ABUTHCA OT YC/TIOBHOM MHCTPYK-
unu. Tak ymaercs n36exaThb YCTOBHOTO MOBEAEHMA U MONYYUTh BO3MOXKHOCTDb NPOBep-
Ky BpeMeHM Kommunauuu. Kpome toro, nHTepdeiic B 3TOM cydyae cTaHOBUTCA Gonee
npospa4yHbIM. Ecnu ucnonbsyerca napaMeTp, To NporpaMMmcCTy, NpMMEHAIOLIEMY Ta-
KO MeTO[j, IPUXOAUTCA He TONMbKO pacCMaTpUBATh MMEIOLIMECA B Kacce METOAbI, HO
¥ ONpefieNATb MpaBUIbHOE 3HA4eHMe NapaMeTpa (3TU 3Ha4eHUs HEPEAKO OUEeHb MIOXO
AOKYMEHTUPOBAHbDI).



3ameHa MapaMeTpa ABHBIMU METONAMMU...

[Ipo3payHocTh MHTepdeiica ye MOXeT ObITb JOCTaTOYHBIM OCHOBAaHMEM [JIs
npoBeaeHUs pepaKTOPUHTa, JaXKe €CTM MTPOBEPKA BPEMEHM KOMIUALMYN He NPUHO-
cuT oco6oi nonb3bl. Kog Switch.beOn () 3HauMTenbHO MOHATHee, YeM Switch.
setState (true), gake eciu BCe BHINONMHAEMOE NeNCTBUE 3aK/II0YAETCA BCEro INIIb
B YCTAHOBKE BHYTPEHHEr0 I0TMYEeCKOro MoJs.

Ecnu 3HayeHus nmapaMeTpa MOTYT M3MEHATbCSA 3HAYMTE/IbHO, IPUMEHATD JAHHBIN
pedakropunr He ctouT. Ecnu 3T0 NpoucxopuT ¥ nepefaHHbIA MapaMeTp MpU 3TOM
NpOCTO MPUCBAUBAETCS MO0, BOCMONb3YNHTECH TPOCTHIM METO/IOM YCTAaHOBKM 3Haye-
Hus nons. Ecnim Tpebyerca HekoTopoe yc/oBHOe MOBefeHNe, Ny4Yllie IPUMEHUTD pe-
bakTOpuHT “3aMeHa yCIOBHOM MHCTPYKLUMy nomumopousmom” (c. 271).

Texumnka

CospaiiTe IBHBIN METOJ /151 KaXKAOTO 3HaYeHMs1 MapaMeTpa.

B [l KaXK/10 BeTBM YCTIOBHOM MHCTPYKLIMM BbI3OBUTE COOTBETCTBYIOLMI HOBDIN
MeTOf.

B BpinonHsnTe KOMIUIALNIO M TECTUPOBAHUE ITOC/IE€ USMEHEHNA Kamuoﬁ BETBM.

B 3aMeHuTte Ka)l(}lblﬁ BbI3OB YC/IOBHOTO ME€TO/a BbI3OBOM COOTBETCTBYIOLErO HO-
BOro M€rtojaa.

B BrinmonHure KOMIIUTALMNIO U TECTUPOBaHUE.

B Jlocne M3MeHeHUs BCEX BHI3OBOB Y/Aa/INTe YC/TOBHBINM METOS.

IIpumep

51 xo4y co3paTh noaxacc kjaacca pabOTHMKA Ha OCHOBE 3Ha4€HMUs NEPEJAaHHOrO 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 (
"HeBepHoe 3HaueHMe koma Tuna'");



I'naBa 10 YnpoumeHue BbI30BOB METOMOB

[Tockonbky 3T0 PpabpMyHBIN METOI, 1 HE MOTY BOCMO/Ib30BAThCA pedakTOPUHIOM
“3aMeHa yCc/IOBHOM MHCTPYKLMM nomumopdusmom”™ (c. 271), Tak Kak s elle He co3aai
00beKT. S mpeanonarai, 4YTo0 HOBbIX K/1aCCOB OyJleT HEMHOTO, TO3TOMY MMEET CMbIC/
Hannuue ABHbIX MHTepdericoB. CHavasa A CO3al0 HOBbIE METOMDL:

static Employee createEngineer () {
return new Engineer();

}

static Employee createSalesman() {
return new Salesman();

}

static Employee createManager() {
return new Manager ()’

}

3aTeM A MO OJHOMY 3aMEHAI0 BETBM MHCTPYKLMM OIepaTopa switch Bbi3oBaMu
SBHBIX METOJ[OB:

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 3HaueHue koma tuna');

51 BBINOTHA KOMIIM/IALMIO M TECTMPOBAHME NOCTIE U3MEHEHMA KaX/I0i BETBYU KOH-
CTpyKuMM switch, moka He 3aMeHIO 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 (
"HeBepHOoe 3HaueHMe koma Tuna'");



CoxpaHeHue Bcero o6bekta (PRESERVE WHOLE OBJECT)

Tenepb A MEPEX0XY K BbI30BaM CTapOro Me€Toa create u 3aMeHAI0 Kof BUja

Employee kent Employee.create (ENGINEER)

CTIeAYIOIIMM:

Employee kent = Employee.createEngineer ()

ITocne TOro kak si BBIMOHIO TaKyl 3aMEHY A/ BCEX BbBI3OBOB METOJIa create, a
MOTY yAa/IuTb METOJ create. BoaMoxHO, MHE yRacrcsa 130aBUTHCA U OT KOHCTAHT.

CoxpaHenne Bcero o6bpekra (Preserve Whole Object)

Bbl nonyuyaeTe oT 06’b€KTa HECKOTBKO 3HaYEHMIA, KOTOPbIE 3aTeM Iepe/laeTe NPy Bbl-
30Be METO/A B KayeCTBe MapaMeTpOB.
Ilepedasatime emecmo 3mozo 8ecb 06vexm.

I

int low daysTempRange () .getLow () ;
int high daysTempRange () .getHigh() ;
withinPlan = plan.withinRange (low, high);

4

withinPlan = plan.withinRange (daysTempRange());

MoTuBauus

[Togo6Hast cuTyaLMst BOSHMKAET, KOTAia 00beKT NepeaaeT HECKO/IbKO 3HaYeHU M JaH-
HBIX M3 OJHOrO 0ObeKTa B Ka4ecTBe MapaMeTpoB Bbi3oBa MeTofa. [Ipobnema B ToM,
YTO, €C/IU BHI3bIBAEMOMY OO'bEKTY B Jja/NbHel1IeM MOTPeOYIOTCA HOBbIE JaHHbIE, TIPU-
[ETCA UCKATbh M U3MEHATD BCe BbI30BbI 3TOro MetTofa. Ho aToro moxxHo nsbexarb, ecnu
nepefaBaTb METOAY BeCb 00beKT, OT KOTOPOro IOCTYMAlT JaHHbIE, LennkoM. Toraa
BbI3bIBaeMbIi1 00bEKT MOXET 3aMpalunBaTh N1H0Oble HEOOXOAMMBIE EMY aHHbIE OT Iie-
penaHHOro o6beKTa.

[ToMMMO MOBbILIEHNS YCTOMYMBOCTHU CITUCKA NTAPAMETPOB K M3MEHEHNAM, HaHHbIN
pedakTopuHr yacTo ynyyuraet yao604uTaeMocTb Kopga. Pabotath ¢ ANMHHBIMM CNKU-
CKaMM [apaMeTpPOB TPYAHO, TOTOMY YTO KaK BbI3bIBAIOLIMIA, TAK M BbI3bIBAEMbIN KOJbI
HO/DKHBI TIOMHUTD, KaKite MMEHHO 3HA4eHMUsA JO/DKHBI ObITh B 3TOM crucke. [InuHHble
CIIMCKM TAPaMeTPOB CIIOCOOCTBYIOT TaK)Ke AyOIMPOBaHMIO KO, TOTOMY 4TO IIpM 3TOM
BbI3bIBAaEMDIil OOBEKT HE B COCTOSIHMM BOCIIO/Ib30BAThCA HUKAKUMM APYTUMU METO/A-
MM NlepeflaHHOro 0O'bEKTa /1A BbIYMC/IEHNA NPOMEXYTOYHbIX 3HAYEHUIA.



[naBa 10 YnpomjeHue BHI30OBOB METOAOB

Y stoit Mefanu ecTb U 060pOTHaA cTopoHa. [Ipu nepenave 3HaueHMit BbI3BaHHBIN
O6bEKT 3aBUCUT TONIBKO OT 3HAY€HMI1, HO He OT 0OBEKTA, U3 KOTOPOTO ITU 3HAYEHUA
nony4yensl. Ilepenaya o6bekTa ycTaHaBNMBaeT 3aBMCUMOCTb MEX/y HUM U BbI3bIBae-
MbIM 06beKkTOM. Ecnu Bce 3TO NpUBOAUT K YCHIEHMIO 3aBUCUMOCTEN M YCIOKHEHU IO
CTPYKTYPbI 3aBMCMMOCTEIA, JAaHHbIN peaKTOPUHT /Ty4llie He UCTIONb30BATb.

S cnpimian eute 06 OfiHOI MpUYMHE, N0 KOTOPOH He CTOUT NMPUMEHSATD OMMUCHIBae-
Mblit pedakropunr. OHa 3aK/I04aeTCA B TOM, YTO €C/IM BbI3bIBAKOILEMY OOBEKTY HYX-
HO TONbKO OJJHO 3HaYeHMe M3 3aNpalliBaeMoro 0ObeKTa, TO Jyyllle MepefaBaTh ITO
3HayeHMe, a He Bech 06beKT. 51 ¢ Takolt TouKoM 3peHus He cornaceH. [lepegaya ofHoro
3HAYEHUA U OHOro 06'beKTa PaBHO3HAYHBI, O KpaifHeil Mepe B M/IaHe MOHATHOCTM
(mepesaya mapaMeTpOB N0 3HAYEHMIO MOXKET MOTPeOOBATh JOMOTHUTENbHBIX HaK/Iafl-
HbIX pacxooB). [aBHOM Mpo6IEMONt B 3TOM CTyyae AB/IsAETCs Npo6reMa 3aBUCUMOCTH.

To, 4TO BHI3bIBAEMOMY METOAY HY>KHO MHOTO 3HaY€HMIT PYroro 06 beKTa, FOBOPUT O
TOM, YTO B EMICTBUTENBHOCTU 3TOT METOJ, IO/DKEH ObITh OMpefieNieH B 00beKTe, KOTOPBIi
TNOCTAB/IAET 3T 3HaueHNA. [IoaToMy npyu npuMeHeHnM JaHHOTO pepaKTOPUHIa PaccMOT-
puTe B KayecTBe BO3MOXHOII a/bTepHaTHBbI pedpakropuur “Tlepernoc metoma” (c. 162).

MoxeT oka3aTbCA ¥ TaK, YTO HEOOXOAMMBIIA LieNblit 0OBEKT IOKa He onpefeneH. Tor-
fla BaM HY>KHO MpubernyThb K pedakropuHry “Beenenue o6pekta napamerpa” (c. 312).

3a4acTylo BbI3BIBAIOLIMIT OOBEKT MepefiaeT B KayecTBe MapaMeTPOB HECKOIBKO 3Ha-
YeHUI c60UX AAHHBIX. B 3TOM c1yyae MO)XKHO BMECTO 3Ha4€HMI NIEpPeAaTh B BbI3OBE CaM
BbI3BIBAIOIMIT OOBEKT, €C/IM Y BAC MMEIOTCA HeOOXOAMMbIE METOABI MO/TyYEHNs 3HaYe-
HUJ M HET BO3Pa>keHM I NNPOTUB BOHMKAIOILEN 3aBUCUMOCTH.

Texuuka

® CospialiTe HOBbIN MapaMeTp /1A Nepeflady BCero 06bekTa, OT KOTOPOTO MOCTY-
MaloT JaHHbIE.

8 BpimonHuTEe KOMNUIALMIO M TECTUPOBAHME.

Onpenenure, Kakue napameTpbl JOMKHBI ObITb NOMYYEHBI OT OOBEKTA B LIE/IOM.

B Bosbmure OJVH ITapaMETp U 3aMEHUTE CCbI/IKM Ha HETO B T€/I€ METOAA BbI3OBAMMU
COOTBETCTBYIOLLETrO METOA oébeKTa-napameTpa.

B YjanuTe HEHYXXHbIN TapaMeTp.
B BpinonHuTe KOMNUIALMIO M TECTUPOBAHME.

® [loBTOpNUTE 3TV MEACTBUA /A KaXKJOTO NapaMeTpa, KOTOPbIN MOXHO MONMYyYUTh
OT NepeflaBaeMoro 06beKTa.

B YjanuTe u3 BbI3bIBAOIETO METOMA KOJI, KOTOPBIi IIOTyYaeT yAa/leHHbIe TapaMeTphbl.

=> Kowneuno, ecnu amom k00 He ucnonv3yem amu napamempui 8 Kaxom-Hu6yob
opyzom mecme.

B BpinonHute KOMIUIALNIO U TECTUpOBaHME.



CoxpaHenue Bcero o6bekta (PRESERVE WHOLE OBJECT) v

IIpumep

PaccMOTpUM 06BEKT, MPEACTABNAIOLMIA NTOMEILEHNE M PETUCTPUPYIOLIMIA CaMyIo
BBICOKYIO U CaMYI0 HU3KYIO TeMIEpaTyphl B TedeHue CyToK. OH [IOMKEH CPaBHUBATb
3TOT AMANA30H C JMANa30HOM B 3apaHee YCTAHOB/IEHHOM Il/laHe 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.getLow() && high <= range.getHigh());
}

private TempRange _range;

BMecTo pacnakoBKy AaHHBIX AManas3oHa A1 UX Mepefadu A MOTy NepeaaTh Lieu-
KOM 00bekT Range. B aToM npocToM crydae Takyo nepefayy MOXHO OCyLIeCTBUTD 3a
ommu war. Ecnu 651 B BbI30Be y4acTBOBao 60/blile MapaMeTpoB, MOITIO 6b1 moTpe6o-
BaTbCsA AeMCTBOBaTh HebonbLMy waramu. CHavana A 106aBNAI0 B CMUCOK NapaMerT-
POB 00BEKT, OT KOTOpOro 6yAy NONMy4aTh HEOOXOAMMbIE AHHDIE:

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 A UCTIONDb3YI0 METOJ, BCErO 0ObEKTa BMECTO OAHOTO M3 MapaMeTpPOB:

class HeatingPlan...
boolean withinRange (TempRange roomRange, int high) {
return (roomRange.getLow() >= range.getLow() &&
high <= range