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BcrynuTtenbHoe C/10BO

Konuenuua «pedaxtopunra» (refactoring) sosHukia B Kpyrax, cBasaH-
HBIX co Smalltalk, Ho BcKope HamLia cefe AOPOTY U B Jareps MPUBEPIKeH-
LeB APYrUX A3bIKOB HIpOrpaMMUpoRaHusa. IlocKorsKY peaKTOPHUHT ABJIA-
eTCcsA COCTaBHOM YacThIo PaspaboTKM CTPYKTYDH! npuioxenuii (framework
development), 3TOT TepMUH cpasy IOSBIAETCH, KOTAA «CTPYKTYPIIHKN»
HauMHAKT 00cyxAaTh cBoM jena. OH BO3HMKAET, KOUJa OHW YTOYHSANOT
CBOM MEepapXMy KJIACCOB M BOCTOPTAIOTCH TEM, Ha CKOJBKO CTPOK UM yAa-
JIOCH COKPatTuTh KOA. CTPYKTYPIIMKHM 3HAIOT, YTO XOPOIIYI0 CTPYKTYPY
yHAaeTcH CO3JaTh He Cpa3y — OHA AOJIKHA Pa3BUBATHLCA IIO Mepe HakoIlle-
HUS onbiTa. IM Takike M3BECTHO, UTO UAIllE IPHUXOAUTCA YUTATh U MOLU-
dbuIMpoBaTh KO/, 4 HE MMCATh HOBHIH. B 0CHOBe IOAAEPKKM YNTAEMOCTH 1
MOAMGMDUIHPYEMOCTH KOZAa JIEKUT peaKTOPUHT — KAK B YACTHOM ClIydae
cTpyKTYp (frameworks), Tax 1 An1d NpOorpaMMHOTO obeclieYeHN S B IeJI0OM.

Tak B ueM npobaema? ToJbLKO B TOM, 4TO ¢ pedaKTOPMHIOM CBA3aH U3BECT-
Heli puck. OH TpeOyeT BHECTH H3MEHEHHS B paboTaomuil KoJ, UTO MOYKET
NPUBECTU K IIOABJEHUIO TPYJHO HAXOAMMEIX OmMuUG0OK B mporpamme. He-
OPaBUJABHO OCYIIECTBAAS peaKTOPHHT, MOMKHO HOTEPATH AHU U JAaKe He-
zeau. Eite 6oapmum pucKkoM upeBaT pedaKTOPHHT, OCYIEeCTBIsIeMEIil He3
dopMasbHOCTE MM smMu3ogUyYecKH. Bnl HayMHaeTe KomaThecs B KoOJe.
Bcexkope o6HapyMBAOTCH HOBBIE BOSMOMHOCTY MOAUPUKAIINY, U BBl Ha-
ypHaeTe KouaTh rayoike. Yem Gosbille BLI KomaeTe, TeM GOJIbIIIe BCKPHIBA-
eTCsi HOBOro U TeM 60oJIbIne N3MEeHeHNH Bbl IPOU3BOAUTE. B KOHIIE KOHI0B,
IIOJIYUHUTCS sIMa, U3 KOTOPOH BblI He CMOKete BhiOparhcda. YTobOBI HE DBITH
camMomy cefe MOTHMJy, cjefyer IPOM3BOANUTH PeMAaKTOPHHT HA CHCTEMAaTH-
yeckoit ocnose. B kuure «Design Patterns»! MblI ¢ coaBTOpaMu roBOPMJIU O
TOM, UTO IPOEKTHEIE MOAEIN CO3JAI0T IeJIeBble 00BEKTH AAA pedhakTOPUH-
ra. OgHAKO YKa3aTh HeJb — JIUIIb OJHA YACTh 3a7a4y; NIpeodpasoBaTh KOJ
TaK, 4TOOLI JOCTHUYE 9TOH Le/IH, — Apyrasa npobjeMa.

Mapruu @aynep (Martin Fowler) u gpyrue aBTopsl, IPUHABIIKRE YIaCcTHE B
HAIMCAHUH 3TOU KHHUI'H, BHEC/ X OOJILINOMK BKJIa] B paspaboTKy O0BeKTHO-

1 Tamma 9., Xeam P., :xorcon P., Bauccugec JI. «IIpuemMbr 06BEKTHO-OPHEHTH -
DPOBAHHOTO IpPOEKTHMpoBaHMA. llaTTepHBEI NPOEKTHPOBAHUA», H3ZATEIBCTBO
«Iurep», C-116, 2000 1.
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BCTyﬂMTeﬂbHOe cnoso

OPMEHTHPOBAHHOTO MPOTPAMMHEOTO O0eCTieueHUsA TeM, UTO IPOJIUJIHN CBeT
Ha mpoilecc pedakTopuHra. B KHUTe OMUCHIBAIOTCA IPUHIUIIEI U Jy4iIide
crnocobel ocylecTBIeHusl pedakTOPUHTa, & TaKyKe YKashIBaeTcs, Iae U
KOTZAa clefyeT HauHATh YIAYOAeHHO U3YYaTh KO, YTOORl YIYUIIUTE €ro.
OCHOBY KHUTHY COCTABJIfET MOAPOSHEIN MepeueHb METOAOR pePaKTOPHHTA.
Kaxasiit MeTo/] OIUCHIBACT MOTHBAIIHIO H TEXHUKY HCIIBITAHHOTO HA HIPakK-
TuKe npeobpasosanus Koaa. HexoTopsle BUALI peaKTOPUHTA, TaAKKMe KaAK
«Brigenenne Meroga» unau «llepeMenieHne NoaA», MOTYT ITOKA3aThCHA 04e-
BUJHBLIMH, HO IYCTH 9TO He BBOJUT Bac B 3a0iyxaeHue. IloHnManue TeXHU-
K¥M TAKHX METOAOB pPedaKTOPHHTA BAXKHO AJIA OPTraHH30BAHHOTO OCYIIECTB-
Jneaud pedarropurra. C TOMOIILIO OMVCAHHEIX B 3TOM KHUTre METOLOB pe-
aKTOPHHTa MOYKHO HOITATTHO MOJUGMUIINPOBATE KOJ, BHOCA KaXALIH pas
HeGoabIINe UBMeHeHH A, Oarofapd 4eMy CHUKAETCS PUCK, CBABAHHEIH C
PasBUTHEM IIPOEKTA. OTH MeTOALI Pe(PaKTOPUHTA M MX HasBaHUA OBICTPO
3afiMyT MeCTO B BallleM CJIOBape pa3zpaboTunKa.

Mot 11epBEIH ONBIT HPOBEAEHMNA JUCIUIIINHUPOBAHHOIQ «II0O3TAITHOTO» De-
(pagTOpHMHTa CBA3AH C nporpaMMuposanmeMm Ha napy ¢ Keutom Bexom
(Kent Beck) ua Bricote 30 000 dyros. OH obeciieun MOITAIHOE IIPEMEHE-
HIEe METOA0B pedaKTOPHMHra, IepPeuncJIeHHLIX B aTol KHure. Tarkass npak-
THKA OKAa3aJiach YAUBUTEJNBHO AeficTBenHOM. Moe foBepHe K MOJyYeHHOMY
KOJY IOBBICHJIOCH, & KPOME TOT'0, s CTajJ MCHOBITHIBATL MEHbIIIee HaNpsIKe-
Hue. BecbMa peKOMeHIVI0O IPUMEHHATH HpefjaraeMbsie MeTonsl pedarTo-
PUNra Ha UPAKTUKE: 1 BAM ¥ BallleMy KOJY 9T0 OKaKeT GONBUIYIO TONb3Y.

Erich Gamma
Object Technology International, Inc.



NMpepucnosue

OnHa bl HeKKI KOHCYJISTAHT 3HAKOMUJICS ¢ IIPOEKTOM paspaboTKy IIpo-
rpaMMHOro obecredenusi. OH IOCMOTPEJ YACTh HAMMCAHHOI'O KOJa; B IIeHT-
pe cucTeMEI GBLIa HEKOTOpAas Hepapxus KJjaccoB. Pasbupasich ¢ Heil, KOH-
CYJBTaHT OGHADYKHJI, UTO OHA ZOCTATOUHO 3anytarHa. Kiaccel, Jexamue
B OCHOBE MEePapXMi HACJEeIOBAHNSA, [eJIalu Olpe/eseHHbIe JOIYIIEHUS OT-
HOCHUTEJIBHO TOT0, KaK OyayT paboTaTh APyrue KJacchi, ¥ 3TH AOIYIIIEeHUS
Ob1JIK BOILIOIEHE! B HACHeLyIoeM Kofe. OTHAKO 3TOT KO MOLUJICHA He s
BCEX MOJIKJIACCOB U AOBOJIBHO UACTO Meperpyskajca B ogKIaccax. B poau-
TeJBhCKUH KJIACC MOMHO OBIJIO ObI BBeCTH HeOOJIBIINe N3MEHEHM S ¥ 3HaAYU-
TeJIBHO COKPATHATEL NTOTPeGHOCTE B IIeperpyske Koja. B Apyrux mecrax ua-
32 TOr0 UTO HA3HAUCHHE POAUTEILCKOI0 KJacca He OLLIO0 B JOCTATOYHOH Me-
pe MOHATO, NIyO0JIUPOBAJIOCH TOBEleHNEe, YiKe UMeIoIeecs B POLUTEIbCKOM
Kjacce. Enie xoe-rjje HeCKOJIbKO MOIKJIACCOB OCYIIIECTBIISANN OTHU U Te e
ZeHCTBUA, KO KOTOPBIX MOMKHO ObL7I0 051 OecrIpensaTCTBEHHO IIEPEeMECTHTD
BBEPX 110 HEPAPXHUU KJACCOB.

KoHcyabTaHT MOPEKOMEHJ0BAJ PYKOBOJUTENSIM IPOEKTa IIePeCMOTPeThb KO
¥ IONYMCTHUTD €0, UTO He BRI3BAJIO 0c000r0 suTy3uasma. Ko Bpoge Obl pa-
6oTaJ1, a rpadUK MpoeKTa GBI HATIPAKEHHBIM. PYKOBOACTBO 3asiBUJIO, UTO
3aliMeTcsa 3TUM KaK-HUOYOb TI03XKe.

KoucynarraHT Taksxe o6paTHi BHUMaHie paspabaThIBaBIIUX UePaPX U0 IIPO-
rPaMMUCTOB Ha 00HApPy’KeHHbIe UM HeAocTaTKM. IIporpaMMuCTBI CMOITIN
OILIeHUTE npobiemy. Ilo-HacToAIIeMY OHH He ObLIY B HEl BUHOBATEI — NIPOC-
T0, KaK HHOrAa ObiBaeT, He0OXOAUM CBeX Uil B3rJAA. B mrore nporpamMmuc-
THI MOTPATHJIN Napy AHell Ha KopaboTky uepapxuu. Ilo 3aBepiieHun 3TOH
paboThI OHY CMOTJVIM YAAJHUTH IIOJMOBUHY Koja Ge3 ymepba nnda QyHKINO-
HAJILHOCTH cucTeMbl. OHU GBLIK JOBOJLHBI DE3YJILTATOM M HAILILIH, YTO JO-
GaBJIATH B HEPAPXHIO HOBLIE KJIACCHI ¥ MCIIONB30BATH UMEIOITUecs KJIacChl
B IPYTHX MeCTaX CHCTEMBI CTAJIO Jerye,

PyKoBOIMTEIN TPOEKTA AOBOJILHEI He ObLIK. BpeMsa momxuMano, a paboTel
ocTaBaJIoch MHOrO. Tpya, KOTOPEIM 3TH JBa IPOrpaMMHCTa OBLIM 3aHATHI
ZBa JIHS, He IIPHUBEJ K IOABJCHHNIO B CHCTEMEe HHM ORHOI (YHKINY U3 TeX
MHOI'X, KOTOPbIE eIIIe NIPeACTOSAN0 JOGABUTD 3a HECKONLKO MECHALIEB, OCTAIO-
IMHUXCA 0 HOCTABKHY I'OTOBOTO mpoxaykra. IIpesuwmit kom ornamuHo pabo-
TaJ1. IIpoerT cTas JUllb HECKOABKO 00Jiee «UHCTHIM» U «ACHHIM» . Ml'TorOM
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IPOeKTa AOJKeH OhITh padoTaomuil Ko, a He TOT, KOTOPHIM MOHPaBHTCA
YHUBEPCUTETCKOMY YUeHOMY. KOHCYJIBTAHT IPEAJIOMK I IONPABUTDL U JPY-
TUe rJaBHBIE YacTH cucteMbl. Taxas pabora MorJa 3ajep’KaTh IPOEKT Ha
ofHy-ABe Hexexu. W Bce 5TO JIUIIB AJId TOTO, UTOOBI KOJ JIyUille BEITJIAAEN,
a He JJIf TOr0, UYTOOBI OH BBIIIOJIHAJ KaKKe-TO HOBBIe QYHKIINM.

Kax BbI OTHEceTeCh K 8TOMY pacckasdy? BeLi jtn, mo BallleMy MHEHHUIO, [IPAB
KOHCYJBTaHT, IpeJJaras NpoJoJKATEL MOZUUCTKY Kofa? Mau Bul caeayere
CTapoOMYy COBETY MHIKEHEPOB — «eCJH UTO-TO paboTaer, He Tporaii ero»?

IIpusHaiocs B HEKOTOPOM JYKABCTBE: KOHCYJABTAHTOM ObLI 5. Yepes moaro-
Ja TIpOeKT IPOBAJIMJICA, B 3HAUMTENLHOUM Mepe U3-3a TOTO, UTO KOJ CTAJX
CJIMIIIKOM CJIOMKHBIM IJIs OTJIaAKY MM HACTPORKHM, obecreuynsalolleil mpu-
€MJIEMYIO IPOU3BOANTEIbHOCTD.

L1 TOBTOPHOrO 3aTTyCKa MpoeKTa ObL IpUBJIeUeH KoHcyabTanT Kenr Bek,
¥ IIOYTH BCIO CHCTEMY TIPHIILJIOCH IEPenucaTh cHavasaa. Ilesnsrit psay Bemei
OH OPTaHMB30BAJ MO-APYyroMy, IpUYeM BaXKHO, YTO OH HACTOSAJ HA HeIpe-
PHIBHOM HCIIPaBJEHHM KOJa ¢ IpHMeHeHHMeM pedakxTopuura. VIMeHHO yc-
nex ZJaHHOI'O IPOEKTAa U POJb, KOTOPYIO CHITPAJ B HeM pedaKTOPHHT, 100Y-
JUIH MeHS HaluCaTh 5Ty KHUIY ¥ PACHPOCTPAHHUTH Te 3HAHWA, KOTOPhIE
KeHT u apyrue cnenualvcThl IPUOGpENN B HpUMeHeHUH pedaKTOPUHTra
JJISE IOBBINNIEHN A KAaUeCTBA IIPOrPaMMHOTC 00ecIeUeHn .

Y10 Takoe pedpaKTOPUHr?

PedakTopuHT npeacTasisgeT co00i MpoIlece TAKOTO USMEHEHNS TIPOTPaMM-
HO¥ cuCTeMBI, IIPY KOTOPOM He MeHseTCA BHeIlIHee IOBeJeHHe Koja, HO
yiIydHiaeTcs €ro BHYTPEHHAS CTPYKTypa. OTO CIocob CHUCTeMaTHYecKOoro
NpUBENeHNd KOZa B MOPSALOK, IPM KOTOPOM IIAHCHL TOSBJIEHUS HOBBIX
060K MUHEMAJNLHEL. B CYIIHOCTH, IIPY TIPoBeieHUH pedaKk TOPHUHTa KoJa
BBI YJIyUIlIaeTe ero AU3aiiH yiKe IOoCJe TOT0, KaK OH HAIIMCAH.

«¥YnyuiieHue Koja IMocje ero Hanmucagusds — HeIPUBBIYHAA QUTypa pedu.
B Hamem cerogusmniHeM IOHEMAHNY pa3paboTku mporpaMmMHEOro obecrneve-
HUS MbI CHAYAJIa CO30aeM AMU3aiH CHCTEeMEl, a IOTOM nunieM Kox. Cravasta
co3zaercAa Xopomui qusaiiH, a 3aTeM NPOHUCXOAUT KoaupoBaHwue. Co Bpe-
MeHeM KOJ MOAuMDHUIUDPYETCH, U IeJOCTHOCTL CHCTEeMbl, COOTBETCTBHIE €e
CTPYKTYPH H3HAYAIBHO CO3MAHHOMY AMBANHY IIOCTENEHHO YXYZAUIAIOTCH,
Kox menieHHO ciosI3aer OT IPOeKTUPOBAaHUA K XaKepCTBY.

Pedaxropusr npexcrasiaseT co60ii TpOTUBONOJNIOKHYIO IPaKTHKY. C ee 110-
MOILBI0O MOYKHO B3ATH IIJIOXOH MPOEKT, Ja'Ke XAOTHUUECKUH, U IlepefiesiaTh
€T'0 B XOPOILIO CIPOEKTHPOBAHHEIA Ko/ Kakawlii m1ar sToro npoiecca IpocT
o upessbluaiinocTH. IlepemelnaeTcs MmoJie M3 OJHOIO KJACCA B APYTOH,
U3BIMAaeTCsa YacTh KOLA M3 MEeTOAA U IIOMeIlaeTcs B OTHEeJbHBIA MEeTOX, Ka-
KOH-TO KOJ| IepeMeIaeTcs B nepapxuy B TOM WX JPYrOM HANPABJIEHUH,
Opuaro cyMMapHBIH 3hdeKT TaKUX HeCOJMbIINX U3MEeHeHUN MOMKeT pajgu-
K&IBHO YJIYYIIATD HPOEKT. ITO MPSIMO IPOTHUBOIONOMKHO OOBLIYHOMY SIBJIE-
HUIO IOCTEIIeHHOTO pacnajia nporpaMMEbL.
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ITpu npoenennn pedaKTOPHHTA OKA3LIBAETCH, UTO COOTHOIIEHNE PasHbIX
5TAIIoB paboT uamenseTcs, IIpoeXTHPOBaHNE HETIPEPHIBHO OCYIIIECTBIAETCSA
BO BpeMd paspaboTKu, a He BBITIOJHSAETCA LeJIUKOM 3apaHee. IIpu peannsa-
LM CHCTEMbI CTAHOBUTCH SCHO, KAK MOXKHO YIVYIINTE ee npoeKT. IIpouc-
XOZAIIee B3auMoJeHcTBre IPUBOAUT K CO3JAHHIO IIPOTPaMMBbI, Ka4ecTBO
NPOEKTa KOTOPOH 0CTaeTCs BLICOKHUM II0 Mepe IPOJOJIKeHNA PaspaboTku.

O yem 3Ta KHUra?

Ora KHUra npejcrapaseT co00if PYKOBOACTBO IO PeaKTOPMHTY U IIPex-
HasHaueHa JJIA NPOdeCCHOHANBLHLIX IIPOTPAMMUCTOB. ABTOD CTaBuUI cebe
HeNbIo IIOKAa3aTh, KAK OCYIIECTBJIATH PedaKTOPHHT YIpPaBAAeMBIM H 9¢-
dekTUBHBIM 06pazoM. Bel HayuuTecs JeJIaTh 9TO, He BHOCH B KOA OLINOKHY U
METOIWYHO YIYUIIas ero CTPYKTYpyY.

IIpunATo momMemiaTh B HaYaJle KHUT'H BBeJeHue. §I corylaceH ¢ 9TUM IPHUH-
IUIIOM, HO OBLIO OBl 3aTPYAHUTEILHO HAUATh 3HAKOMCTBO ¢ pehaKToOpHH-
roM ¢ o0Iero uajaoXKeHudA WiIn onpegenenuii. IlosToMmy g HaUHY ¢ IpUMe-
pa. B rnaBe 1 paccmaTpuBaeTca HeGobINIasg TPOrpaMMa, B JuaaitHe KOTO-
poil eCcT: pacHpoCTpaHeHHBIE HEIOCTATKM, H ¢ IOMOINbI0 pethakTOpHHTa
OHA IIpeBpaniaercs B 00LEKTHO-OPHEHTHPOBAHHEYIO IIporpaMmy Gosiee nIpu-
emyieMmoro Buza. IlonyTHO MBI MO3HAKOMUMCH KaK ¢ IpoieccoM pedaKTo-
PHMEHPa, TaK H HECKOJLKHUMU HOJE3HbIMY IPUEMAaMH B 3TOM IIpolecce. OTy
TJIaBy Ba’KHO MPOYECThb, €CJIM Bhl XOTHTE IIOHATH, YeM AeHCTBUTEIBHO 3a-
HUMaeTcsd pepakTOPUHT.

B ranase 2 Gosee moxpo6Ho paccKkassiBaeTes 00 o61IMX MpUHUMIIAX Pedak-
TOPUHTA, IPABOAATCH HEKOTOPBIE OIIPeIeNIeHUS ¥ OCHOBAHHS JAJIS OCYILIeCT-
BreHUd pedaxTopunra. 0603HAUAIOTCS HEKOTOPEIE IIPO0JIEeMEI, CBA3aHHEIE
¢ pedaxTopurrom. B riase 3 KeuT Bex nmomokeTr MHe onucaTh, KaK HaXo-
AUTEL «AYILIOK» B KOJE M KaK OT Hero u3baBJATbECA IOCPEACTBOM pehaKTo-
puHra. TecTHpPOBaHMe UrpaeT BaXXHYIO poJib B pehakTOpHHreE, [IOITOMY B
ryiaRe 4 OMUCHIBAETCA, KaK CO3JaBaTh TECTHI AJd KOJa ¢ IOMOIIbIO IIPOCTOM
cpeabl TeCTUPOBAHUA Java ¢ OTKDPBITHIM HCXOLHBIM KOAOM.

CepjneBrHa KHUTH — IePeYeHb METOXOB pehaKTopHHra — IPOCTUDAETCS C
™asel 5 o riasy 12. 9ToT nepedyeHb HU B KOel Mepe He ABIAETCA HCUED-
OBHIBAIONINM, a HPeACTaBIAeT co00i JUIb HAYAJIO IOJHOr0 KaTaJsora. B He-
ro BXOZAT Te MeToAbI pepaKTOpHHTA, KOTOpPBIE 4, paboTasa B T0i obiacTH,
3apEerucTPUPOBAJ Ha CeroAHAINHNH AeHb. Korga a xouy caenaTs 9To-iu6o,
HampuMep «3aMeHy YCJIOBHOrO omepatopa moamMmopdusmoM» (Replace
Conditional with Polymorphism, 258), uepeuens HaIlOMHHaeT MHe, Kak
cJeJiaTh 9T0 Ge30nacHBIM ITomaroBeIM criocobom. Hageloes, K aToMy pasze-
JIy KHUTH BRI CTaHeTe YacTo obpalarhes.

B nanHO# KHATe ONUCHIBAIOTCH PE3YILTATH, TOJIyUeHHbIe MHOIMMH APYTH-
Mu ucciegoBaTensiMu. HeKoTOpEIME 13 HUX HAITMCAHBI NIOCJEHIE TJIABHI.
Tax, B raase 13 Bunn Angaiik (Bill Opdyke) pacckassiBaeT o0 TPYAHOCTSX,
€ KOTOPLIMY OH CTOJIKHYJICS, 3aHUMAACH peaK TOPUHIOM B KOMMEPUYECKIX
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paspaborkax. I'maBa 14 wanucana JoroMm Po6eprcom (Don Roberts) u [lxo-
HoMm Bpantom (John Brant) m mocesamiesa GyayilieMy aBTOMATHU3MPOBAH-
HBIX CpeJACTB pedakTopuHra. s 3aBepIIafOIero CJIOBa § IPeIOCTABUJI
riaBy 15 macrepy pedarropuura Keaty Bexy.

PedakTopuHr kopa Java

IloBcroy B 5TO# KHHUTe MCIIOJNBL30BAHEI IPHMepPE! Ha Java. Pagymeercs, pe-
(haKTOPUHI' MOXKET IPOM3BOAUTHCA M AJIA APYTHX A3LIKOB, M 3Ta KHUTA,
KakK s gymaio, OyJgeT mojesHa TeM, KTo paboTaeT ¢ gpyrumu Aspikamu. Of-
HaKO d PEIUJ COCPEeROTOYUTLCHA HA Java, OTOMY UTO TOT A3LIK A 3HAI0
ayuiie Bcero. H caenans HeCKOJbKO 3aMeUYaNuil o HOBOAY pedaKTOpUHTAa B
IPYTUX A3bIKaX, HO HAJIEIOCh, YTO KHUIH AJIS KOHKPETHBIX A3LIKOB (Ha oc-
HOBe uMeolneiicsa 6a3nl) HAMUIIYT APYIrue JIOLH.

CrpeMsAcs JydIile M3JI0KUTh UAeH, A He KacaJca 0co0o CIOKHEIX obaacreil
sI3BIKA Java, TO9TOMY BO3JEPIKaJiCs OT MCIONH30BAHNA BHYTPEHHMX KJIac-
COB, OTPa)KeHMUsd, IOTOKOB U MHOTHX ADYTUX MOIIHLIX BOBMOXKHOCTeM Java.
ITO CBA3AHO C 'KEeJIaHWEM KaK MOMKHO IOHSTHEe U3J0XKUTEL 0a30BbIie METO-
OBl pepaKTOPUHTA.

JoyixkeH MOJUEPKHYTh, YTO IIPUBEZEHHBIE MEeTOObl pedaKTOPHHTA He Ka-
caioTcA NapajijeJbHBIX WM paclpelelleHHBIX IIporpaMM — B 9THX objac-
THX BOBHUKAIOT AOIOJHUTEIbHBIE IPOGJIEeME!, PellieHrne KOTOPHIX BEIXOJUT
3a paMK¥ JaHHON KHUTH.

Insa Koro npepHa3HayeHa 3Ta KHura?

Kuura paccunrasa Ha NpodeccHOHAILHOIO IPOTPaAaMMUCTA — TOTO, KTO 3a-
pabaTeIBaeT IporpaMMupoBaHeM cede Ha JKU3Hb. B IpuMepax U TeKCTe COo-
JEPIKUTCS Macca KOa, KOTODEIHM HaZlo TpOYecTh ¥ NOHATH. Bece mpuMepE! Ha-
TMUCAHEl Ha Java. ITOT SA3LIK BEIOpaH OTOMY, UTO OH CTAHOBHUTCA Bee 6oJiee
pacupoCTpaHeHHBIM ¥ €r0 JErKo IHOHATH TeM, KTO HMeeT onbIT paboThl ¢ C.
Kpome Toro, 510 06BEKTHO-OPUEHTUPOBAHHEIN ASLIK, 8 00BEKTHO-OPHEH-
THPOBAHHEIE MEXAHW3MbI OUEHD IT0JIe3HbI IIDY IPOBeJeHUN pehaKTOPUHTA.

Xors peaKTOPUHI ¥ OPUEHTUPOBAE Ha KO/, OH OKa3hIBAE€T GONBIIOE BAUA-
HIe HA ADXUTEKTYPY cucTeMEI. PYKOBOASIINM HIPOEKTHPOBIIMKAM U ApXHU-
TEeKTOpPaM BaXKHO IIOHATHL MPUHOUNEI ped)aKTOPHUHIA U UCIIONL30BATE UX B
cBOMX npoekTax. Jlydie Bcero, ecnyl peakTOPUHIOM PYKOBOIHUT yBaXae-
MBI ¥ ONBEITHBIH paspaboruux. OH Jydllle BceX MOXKeT HOHATHL IPHHIIUIEL,
HA KOTODPBIX OCHOBBIBaeTcd pedaKTOPHHT, U aJalTHPOBATL MX AJIA KOH-
KpetTHON paboueil cpeAnbl. ITO 0COGEHHO KacaeTcs CJIydYaeB IPUMeHEeHUd
SI3BIKOB, OTJIMYHBIX OT Java, T. K. IPHUIETCA aJalTUPOBATh AJIA HUX IIpUBe-
JMeHHbIe MHOIO IPVIMEDEIL,




MNpepucnosue 17

Mo:xHo n3BiIeYs ANa cebs MaKCUMAJbHYIO IIOJIB3Y U3 9TOHR KHUTY, 1 He
YHuTada ee MeJInKOM.

¢  Eciv BBI XOTHTE IIOHATH, UTO TaKoe pedaKTOPUHT, IIPOUTHTE I1aBY 1;
NpuBeAeHHBI TPUMED NOJIXKEH CleJIaTh 3TOT IIPOLece HOHATHEIM.

¢ Eciu BBI XOTUTE IOHATH, /I Y€ro clieyeT IPOU3BOAUTE pedaKTo-
PUHT, TPOYTHUTE TIePBLIe IRe MIaBbl. I3 HUX BBl IOWMeTe, UTO TAKOe
pehaKTOPUHT ¥ 3a4eM er'o HafO OCYIIeCTBIATE.

¢ Ecau BB XOTHTe Y3HATH, UTO JOJLKHO IIOIJNEXKaTh pedarTopunry,
npouTuTe rasy 3. B Heli paccKasaHo O MPU3HAKAX, YKASBIBAIOIITUX
Ha HeoGXOAMMOCTH pePaKTOPUHTA.

¢ Ecam Bri X0THTE PEAJbHO 3aHATHCH PehaKTOPHHIOM, IIPOUTHTE 11ep-
BBI€ UeThIPe TUIABLI IEJINKOM. 3aTeM IIPOCMOTPHUTE IIepedeHs (Ti1asa 5).
IIpouturte ero, g TOro YTOGH IPUMEPHO IPEACTABJIATH cede ero
cogepxanue. He oGazarensHo pazbuparbes BO BceM cpasy. Korzaa
BaM JeHCTBUTENbHO MOHAZOOUTCA KaKoi-mnbo MeToy pedaKTOpHH-
ra, OpoOYTHTE O HEM NOJAPOGHO M Mcroab3yiiTe B ¢cBoell pabore., Ilepe-
YeHb COYXHAT CIPABOYHEIM Pa3gejoM, II03TOMY HeT HeoOXO0IWMOCTH
yuTaTthk ero noApax. Crexyer Taxske MPoYecTh IVIaBBI, HAIWCAHHBIE
IPpUIJIaNIeHHEIMYA aBTOPAMU, B OCOOEHHOCTH I'JIaBy 15.

OcHOBbI, KOTOpbie 3an0XXunu gpyrue

Xouy B caMOM HadaJie 3a5BUThH, UYTO 9Ta KHUTA 0043aHa CBOUM TOABIeHUEM
TeM, Ubfl AeATENbHOCTL B IIOCJEAHHE NECATEL JeT CIAYKUIa Pa3BUTHIO pe-
daxTopuHra. B ugeane 3Ty KHUT'Y MOJKeH ObLI HAIIWUCATH KTO-TO M3 HUX,
HO BPEMS U CHJILI JJIs 3TOT0 HAILIVCE ¥ MEH.

IBa Begymux nobopunka pepaxropunra — ¥opa Kaunuarem (Ward Cun-
ningham) u Kenr Bek (Kent Beck). PebaxTopuur mjig HUX ZaBHO CTal
[EHTPANbHON YacThIO IIpolecca paspaboTKy 1 GbLI aJaNTHPOBAH C LEJIbI0
HCIOJb30BAHUSA €ro IpeuMyInecTs. B uacTHOCTH, MMEHHO COTPYIHAYECTBO
¢ KeHTOM pacKphLIO /IS MEHA BAXKHOCTL pedaKTOPUHTA U BIOXHOBUJO HA
HaIVICaHUe 9TOM KHUI'H.

Pansd Nxoucon (Ralph Johnson) Bosriasinser rpynny B ¥ HUBEDCUTETE
mrata Uanunaoiic B Ypbaua-IllaMnansb, U3BECTHYIO IPAKTHYECKHUM BKJa-
IOM B O0BEKTHYIO TeXHOJOTHI. Paibd JaBHO SABASETCH IMPUBEPIKEHIEM
pedaKTOpPUHTa, W Haj 3TOW TeMOl paboTas paAxg ero yueHuKos. Buaa Am-
nmaiik (Bill Opdyke) 6511 aBTOPOM TIEPBOT0 MOLPOOHOI'O EYATHOT'O TPYAA ITO
pedaKTODUHTY, COAEPIKABIIEr0CH B ero JOKTOPCKOoil fuccepranuu. [Jxkon
Bpanrt (John Brant) u Jlox Po6eprc (Don Roberts) nonuim asnbiite cjioB 1
Co3JaJIu WHCTPYMeHT — Refactoring Browser — nyia nposefeuus pedarTo-
punra nporpamm Smalltalk.
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bnaropapHocTH

Jaske IIpU UCIIOMB30BAHNK Pe3YJIBTATOB BCEX TUX UCCJIETOBAHUN MHE IIO-
TpeboBasack GOMbIIAA [IOMOIIb, YTOOEI HAIIMCATE 3TY KHUTY. B nepayio oue-
penn, orpoMuEyIo oMotk okasat Kent Bex. Ileprrie cemena 611 6poitebl
B 3eMJII0 BO BpeMd Oecennl ¢ Kentom B 6ape Jlerpoiita, Korga oH pacckasai
MHe O CTaThe, KOTOpyIo nucai Aas Smalltalk Report [Beck, hanoi). 51 me
TONBKO ITO3aUMCTBOBAJI M3 Hee MHOTYIE MEH IJIfA I'JIaBhl 1, HO OHA MOOyAuUIa
MeHs HayaTbh cO0p MaTepualia Mo pedaKkTopuHry. KeHT romor Mue u B Zpy-
roM. Y Hero BO3HHKJA HIesd «Koja ¢ JymxoM» (code smells), o moabagpu-
BaJ MeHsd, Korga GbLIo TPYAHO K BOOOIIe OYeHb MHOTO Ceaj, YTO0BI 9Ta
KHHTa COCTOSAIACh. [lyMalo, YTO OH caM Hamucas Obl 9TY KHUT'Y 3HAUUTEb-
HO JIy4llie, HO, KaK A Y)Ke CKasaj, BpeMs HallIOCh Y MEeHS, M OCTaeTCH
TOJHKO HALEATHCA, YTO f He HABPEIUII IPeaMeTy.

Ilocsie HanvcaHnd 3TOH KHUTY MHE 3aX0TEJIOCh IEPEAATH YACTH CIIeI[Hallb-
HBIX 3HAHWH HEITOCPEeACTBEHHO OT CIIEIIHAINCTOB, IO3TOMY S OUYeHE 6Jaro-
JapeH MHOTUM ¥3 3TUX JO/e#l 3a TO, YTO OHU He I0XKaJeJd BPEMEHU U J0-
0aBUIM B KHUTY YacTh maTepuaia. Kenrt Bek, [I:xon Bpaut, Yuasam An-
paitk n Jor Pobeprc Hamucaay HEKOTODBIE IJIABEI MM OBLIK UX COABTODa-
mu. Kpome Toro, Puu I'apsaanTtu (Rich Garzaniti) u Pou Hxebdpuc (Ron
Jeffries) qoGaBuiu mosiesHbie BPE3KH.

Jl1060it aBTODP CKaMXeT BaM, YTO AJIS TAKUX KHUT, KaK 9Ta, OYEeHb II0JIe8HO
y4acTHue TexamdecKux penesasenros. Kax scerga, Kaprep Illankann (Car-
ter Shanklin) co cBoeit komargoit B Addison-Wesley coGpanu OTINYHYIO
6purazy AOTOIIHBLIX PelleH3eHTOB. B Hee BoILIN:

¢ Ken Aysp (Ken Auer) us Rolemodel Software, Inc.
* Jlxomrya Biox (Joshua Bloch) ma Sun Microsystems, Java Software

¢ J:xou BpasTt (John Brant) us Winnunoiickoro yaneepcurera B Y pbaua-
IMamnass

¢ Ckorr Kopau (Scott Corley) us High Voltage Software, Inc.

¢ Yopx Kauanuuaram (Ward Cunningham) us Cunningham & Cunning-
ham, Inc.

¢ Creden [Ipioxacc (Stephane Ducasse)

¢ Ipwux 'amma (Erich Gamma) ua Object Technology International, Inc.
s Pon [Imxedhdpuc (Ron Jeffries)

¢ Paned dxoucon (Ralph Johnson) g UIJIHHONCKOTO YHUBEPCHUTETA

* I:xomrya Kepuescku (Joshua Kerievsky) ua Industrial Logic, Inc.

e JIyr JIu (Doug Lea) na SUNY Oswego

¢ Cangep Tuuuiap (Sander Tichelaar)
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Bce onu BHecsIM GONBIIOH BKJIAS B CTHIL H3J0MKEHNA B TOUHOCTb KHUTH U
BBIABHJIM €CJIM He BCe, TO YACTh OITUO0K, KOTOPEIE MOT'YT IIPUTAUTLCS B JII0-
6oit pyronucu. Xouy OTMETUTH Iapy HauboJjee 3aMeTHBIX IpeNIoKeHunit,
OKAa3aBIINX BJIHAHNUE HAa BHEIIHNA BIJ KHUTU. Yop/ u Pou no6ygniu MmeHsd
chenaTh ryiaBy 1 B ctiie «6ok o 6ox». Ixommrya KepueBcku npuHaAIeKuT
uaes AATh B KaTayiore HaOpOCKH KOZA.

IloMumMo odunuaIbHOM I'PYINBI PEIEH3EHTOB GHII0 MHOIO HEeO(HIINATIh-
HBIX. 3TO JIOAY, YUTABIIVE PYKOIUCh WK CJIeJuBIINe 3a paboToil Hay Hel
uepe3 MHTepHET U cHesaBIIMe IEeHHBIE 3aMEUaHud. B UX UYUCJI0 BXOLAT
Jleitd Bernert (Leif Bennett), Maitkn ®@esepc (Michael Feathers), Matixa
®unnn (Michael Finney), Heiin Tanapune (Neil Galarneau), Xumenm Fasy-
au (Hisham Ghazouli), Touu I'oynz (Tony Gould), Mxxon Aisaep (John Is-
ner), Bpaiien Mapuxk (Brian Marick), Paned Peitccunr (Ralf Reissing),
Hoxon Coar (John Salt), Mapk Ceoncon (Mark Swanson), Ifeiis Tomac (Da-
ve Thomas) u lor Yasic (Don Wells). HasepHoe, ecTs 1 gpyrue, KOTOPBIX
4 He YIIOMAHYJ; IPUHOIIY UM CBOU M3BUHEHUHA U 61ar0ZapHOCTD.

Oco0eHHO HHTEPECHBIMU PeleH3eHTaMU ObLIN YIeHbl TeYaJSbHO H3BECTHOMN
rpynnsl unTaTeneil u3 YHuBepcureTa mrata Winunboiic 8 Ypbana-Illam-
naee. IIoCKOJBKY 9Ta KHUra B 3HAYNTEILHOM Mepe CIYKHUT OTpaKeHHeM
X paboThl, A 0COOEHHO GiarojapeH UM 3a WX TPyH, NepelJaHHBIH MHe B
(dopmare «real audio». B ary rpynny Bxogar «®pen» Banarep (Fredrico
«Fred» Balaguer), [Ixxon BpauT (John Brant), fiu Yaii (Ian Chai), Bpaiien
@yt (Brian Foote), Anexangpa T'appuzo (Alejandra Garrido), «IIxom»
Xan (Zhijiang «John» Han), ITurep Xatu (Peter Hatch), Paxsd IkoHCOH
(Ralph Johnson), «Paiimong» JIy (Songyu «Raymond» Lu), Iparoc-An-
ToH MaHosnecky (Dragos-Anton Manolescu), Xupoxu Haxamypa (Hiroaki
Nakamura), sxeiimc OBeprepd (James Overturf), don PoGeptc (Don Ro-
berts), Yuko IMupan (Chieko Shirai), Jlec Taitpen (Les Tyrell) u o
Honep (Joe Yoder).

JIz06b1e XOpoIINe Uaen JOJIKHEI IPDOBEPATHCA B CePhE3HOM IPOU3BOACTBEH-
Hoil cucteme. S 6u1n cBUAETE/IEM OrpoMHOTO 3ddeKTa, OKazaHHOro pedak-
TopuHroM Ha cuctemy Chrysler Comprehensive Compensation (C3), pac-
CUMTELIBAIOIIYIO 3apaboTHYIO 1iary Ajas npumepro 90 teic. pabouux ¢up-
MbI Chrysler. Xouy no6iarogapuTs BceX yJaCTHHKOB 3TOH KOMaHABI: DHH
Amnpepcon (Ann Anderson), 9xa Auzepu (Ed Anderi), Pansda Burtu (Ralph
Beattie), Kerta Beka (Kent Beck), ssuna Bpaitanta (David Bryant),
Bo6a Koy (Bob Coe), Mapu I’ Apmen (Marie DeArment), Mapraper ®pos-
sak (Margaret Fronczak), Puua T'apsanuru (Rich Garzaniti), lemruca I'o-
pa (Dennis Gore), Bpaiieza Xakepa (Brian Hacker), Yeta XengpHKcoHa
(Chet Hendrickson), Pona [Ixeddpuca (Ron Jeffries), Jyra Ixxonnu
(Doug Joppie), dpeuga Kuma (David Kim), ITona Kosanscku (Paul Ko-
walsky), le66u Miossrep (Debbie Mueller), Toma Mypacku (Tom Muras-
ky), Puuapna Harrepa (Richard Nutter), Dapuana Ilanrtea (Adrian Pan-
tea), Morra Caiimxena (Matt Saigeon), lora Tomaca (Don Thomas) u Jo-
Ha Yasica (Don Wells). Pa6ora ¢ HuMu, B IEepPBYIO Oduepelb, YKpPEHHIa
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Mpeoncnosve

BO MHe MOHKMaHWe MIPUHIIUIIOB  BEIrof pedaxTopunra. Habnwogas 3a npo-
rpeccoM, MOCTUTHYThLIM UMW, f BUKY, UTO MO3BOJSAET chesaTh pedakTo-
PMHT, OCYII€CTBAAEMEINA B 00JbIIIOM MPOEKTE Ha NPOTHAKEHUH DAA JeT.

Mmue momoranu takske k. Kaprep ITaukauu (J. Carter Shanklin) us
Addison-Wesley u ero kxomanza: Kpeica Bebur (Krysia Bebick), CbiozeH
Kecron (Susan Cestone), Hax Jarron (Chuck Dutton), Kpuctuu 9purcon
(Kristin Erickson), Ixou ®ymunep (John Fuller), Kpucrodep I'ysauroscku
(Christopher Guzikowski), Cumon Ilsiiment (Simone Payment) u #eHeBn-
eB Paescku (Genevieve Rajewski). Pa6oTars ¢ xopominM usgareaem — yao-
BoJsibcTBHE. OHM IPENOCTABUIN MHe GOJILIIVIO NOAAEPIKKY U IIOMOIIh.

Ecan roBopuTh 0 MOAIepIKKe, TO DOJNbIIe BCero HEIPUATHOCTEH TPUHOCUT
KHHTA TOMY, KTO HaXOZUTCs OJIMKe BCETO K ee aBTOPY. B maHHOM ciydae
910 Mosi KeHa Cungu. Cracu6o 3a J1000Bb KO MHE, COXPAHABIIYIOCH JaKe
TOT[a, KOrJia S CKPHIBAJICA B cBoeM Kabmuuete. Ha IpoTssKeHUHM BCEro Bpe-
MeHU paboTHI HaJl 9TOil KHHUTOM MeHS He IOKUAAIu MEICIH O Tede.

Martin Fowler

Melrose, Massachusetts
fowler@acm.org

htip:/ /www.martinfowler.com
http://www.refactoring.com



PedakTopuHr, nepebin NnpumMmep

C yero HauaTh onucanue pedarropuHra? O6LIYHO Pas3roBOp O UYeM-TO HO-
BOM 3aKJIOYAeTCH B TOM, YTOOLI 0GPUCOBATH UCTOPHIO, OCHOBHBIE IIPUHIM-
uel ¥ T. 1. Korga Ha Kakod-uubyab KoHGepeHIuYU A CHBIIY TaKoe, MeHs
HayWHaeT KJOHUTHh KO cHy. Mod royioBa mepexoiuT B paboTy B (DOHOBOM
peKuMe ¢ HUSKUM IIPUOPUTETOM, IIEPHOSNUECKH IPOU3BOAALLEM OIIPOC LO-
KJaguynKa, IIOKA TOT He HauHeT IPHUBOAUTE NpuMepbl. Ha npumepax s mpo-
CBLITIAIOCH, T. K. C UX IIOMOIIILIO MOTY pasodparbes B npoucxoisiniem. Mcxo-
I U3 IPUHINIIOB OY€Hb JIEIKO Zes1aTh 0000IeHNA U OUeHb TSMKEJNO Paso-
OpaThcd, KaK UX IMPUMEHATh HA npaKkTuke, C MOMONIBIO IPUMeEpPa Bee IIpo-
SACHSETCH.

IlosToMy # HaMepeH HayaTh KHUrY ¢ npumepa pedarropunra. C ero mo-
MOII[bIO BEI MHOI'O Y3HAETE O TOM, KaK pe(aK TOPHUHT AefiCTBYeT, X IOJYUUTE
IpeACTaBJICHNE O TOM, KAaK IPOUCXOAUT ero npomnece. ITocie 3Toro MoMXHO
JaTh O0LIYHOE BBEJeHUE, 3HAKOMSIIIee ¢ OCHOBHBIMY MASAMY U IPUHITUITAMH.

OpHaKO ¢ BBOJHBIM IIPUMEPOM V MeHS BO3HUKJIM GOJBINNE CJIOMKHOCTH.
Ecnu BRIOpaTh GOMBIIYIO0 IpOTPaMMy, TO YUTATENI0 OyAeT TPYAHO Paso-
OpaTbcda ¢ TeM, Kak ObLn1 TpoBeeH pedakTopuHr npumepa. (S monsitancs
OB1JI0 TaK cesaTh, ¥ 0Ka3aloch, UTO BeChMa HECJIOMKHEIH IpUMeD OTAHY I
60jiee ueM Ha coTHIO crpanuil.) OgHaKO ecjiv BeIOpAThL HEOOMNBIIYIO IIPO-
rpaMMy, KOTODYIO JIETKO IIOHATH, TO HA HEH He yAacTcs NPOJEMOHCTPHUPO-
BAaTh JOCTOMHCTBA pehaKTOPUHTA.

A cTonKHyICA, TaKUM 06pPa30M, ¢ KJIACCHUYECKOH mMpo6ieMoil, BOSHUKATO-
meif y BCeX, KTO IBITAETCA OMUCHIBAThL TEXHOJOTHH, IPUMEHHMEBIE IJIs
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lmasat PedakTopuHr, Nepsbi npumep

peanbHBIX TporpaMM. HecTHO TOBODS, HE CTOMIIO OBl TPATUTL CHJIBI HA pe-
$aKTOPHHT, KOTOPHIH A cOGKMPAIOCh MOKa3aTh, AJS TAKOH MAaJeHbKOM IIpo-
rpaMMEI, KOTopad OyZeT Ipu 3TOM ucmoibp3oBana. Ho ecau Kox, KOTODBI
A BaM HoKa)Xy, GyaeT COCTaBHOM YacThI0 GOJBIION CHCTEMEI, TO B 3TOM
ciaydae pehaKTOPUHT cpa3y CTaHOBUTCH BayXKHBIM. IloaToMy, u3ydas STOT
npuMep, IpeAcTaBbTe ero cefe B KOHTEKCTe 3HAYNTEJIbHO Oojee KpYIHOIM
CHCTEMBI.

UcxopgHas nporpamma

TIpuMep mporpamMMmsl oueHs npocT. OHa paccUUTHIBaET U BHIBOAUT OoT4yeT 06
oIJIaTe KJIMEHTOM YCJIyr' B MarasuHe BHAeompokarta. IIporpamme coob-
maetcs, Kakue ¢GuiIbMbI Opajl B TpoKaTe KJINEHT U Ha KakKou cpok. [Tocie
BTOTO OHA PACCUUTHIBAET CYMMY ILJIATEKA MCXOMS U3 MIPOAOIKUTEILHOCTH
Inpokara ¥ Tuna ¢unasbma. PuinbMbl GHIBAIOT TPEX THUIIOB: OGBIYHBIE, AET-
CKVe U HOBMHKH. IloMuMO pacueTa CyMMBI OILIATH HAUMUCHASIOTCS GOHYCHI
B 3aBUCHMOCTH OT TOI'0, ABJSAETCSH JU (HDUIHM HOBBIM.

ONeMeHTHl CUCTEMBI IIPEACTABISAIOTCH HECKOJbKUMH KIACCAMHY, ITOKa3aH-
HBIMW Ha guarpamme (puc. 1.1),

Movie 1 Rental Customer

priceCode Int daysRented int

% 1

statement()

Puc. 1.1. Juazpamma xaaccos 9.5 ucxodnoil npozpammvr. Homayus coomeemcm-
ayem YHUDUYUPOBAHHOMY A3biKYy modeauposanus [ Fowler, UML ]

¥ moouepesHO NPUBELY KOX KAXKA0T0 U3 3TUX KJACCOB.

Movie

Movie — KJacc, KOTOPHII IpeicTaBJIsgeT JaHHLIe O PUIbLME.
public c¢lass 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,



WcxopHas nporpamma 23

public int getPriceCode() {
return _praceCode,

}

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

}

public String getTitle () {
return _title,

}

}

Rental
Rental — xnace, mpeAcTaBasaionuil fJaHHLIE 0 IPOKaTe puaIsMa.

class Rental {
private Movie _movie,
private int _daysRented,

public Rental(Movie movie, 1nt daysRented) {
_movie = movie
_daysRented = daysRented,

}

public 1nt getDaysRented() {
return _daysRented,

}

public Movie getMovie() ¢
return _movie,

}

}

Customer

Customer — kJiacce, IpeaCTaBAAIONINN KIeHTa Marasuaa. Kak u npeasiay-
miMe KJIACChl, OH COIEPIKUT AaHHbIe M METOABL IJIA JOCTYIIa K HIM;:

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

public Customer (String name) {
_name = name,

IR

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

}

public String getName () {
return _name,

}
3



Mmasa1 Pedaxtopuwr, nepsuii npumep

B xnacce Customer ecTs MeTo], cosgatomniuii oruer. Ha pue. 1.2, moxasano,
€ YeM B3aUMOAEHCTBYeT 3TOT MeTok. Teso MeTofa IPHBeAeHO HUXKE.

public String statement() {
double totalAmount = Q,
int frequentRenterPoints = 0
Enumeration rentals = _rentals elements()
String result = VYyer apeHgw ans + getName() + \n ,
while (rentals hasMoreElements()) {
double thisAmount = 0,
Rental each = (Rental) rentals nextElement(),

//ONpenennTb CyMMy Ana Kaxaol CTPOKM
switch (each getMovie() getPriceCode()) {
case Movie REGULAR
thisAmount += 2,
1f (each getDaysRented() > 2)
thisAmount += (each getDaysfented() - 2) « 1 5,
break
case Movie NEW_RELEASE
thisAmount += each getDaysRented() « 3,
break
case Movie CHILDRENS
thisAmount += 1 5,
1f (each getDaysRented() > 3)
thisAmount += (each getDaysRented() - 3) = 1 5,
break

}

// BoGaBUTL OYKW AN AKTWBHOIO apeHpaTopa

frequentRenterPoints ++,

// 6OHYC 3a apeHfly HOBWHKM Ha ABa JHSA

1f ((each getMovie() getPriceCode() == Movie NEW_RELEASE) &&
each getDaysRented() > 1) frequentRenterPoints ++,

//NoKa3aTe pesynbTaTel A9 3TOiR apeHasl

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

totalAmount += thisAmount

}

//806aBUTL HUKHUI KOROHTUTYA

result += CyMMa 3aflONXEHHOCTU COCTaBnaAeT  +
String valueOf(totalAmount) + \n

result += Bw 3apaBotann  + String valueOf(freqguentRenterPoints) +
04KOB 38 aKTUBHOCTbL ,

return result,
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aCustomer aRental aMovie
[ T ]
statement
I — | l
[for all rentals]
| l
getMovie | |
getPriceCode | -
getDaysRented | |
~1 |

Puc. 1.2, Tuazpamma a3aumodeiicmauii 01s memoda statement

KomMmeHTapum K ncxogHom nporpamme

Uro BB [fymMaeTe 10 NOBOAY Auaaiina 3Toii nporpaMmei? S Gul oxapaxkTepu-
30BaJI ee KaK ¢J1a00o CIpOeKTHPOBAaHHYIO M, pasyMeeTrcd, He 00beKTHO-0pU-
€HTHPOBaHHYO. [[JIsi TAKOH MPOCTOM IIPOrpaMMBI 5TO MOKET OKA3aThCA He
OYEeHB CYIIECTBeHHBIM. HeT HMYero CTPAIIHOrO0, eCJId POCmMas MporpaMma
HaOKUCcaHa Ha CKopyio pyKy. Ho ecau atoT dparMeHT moKasaTteseH Iast 60-
Jiee CJIOYKHOM CHCTEMBI, TO ¢ 3TOI MPOTpaMMOl BO3HHUKAIOT peasibHble IIPo-
6aemsbl. CanIKoM rpoMo3IKkuit Mmeroy statement xKimacca Customer Geper
Ha celf CIUIIKOM MHOroe. MHOTOE U3 TOTO, UTO AeJNaeT 3TOT MeTOoJ, B Aeii-
CTBUTEJBbHOCTH JOJYKHO BHITIOJHATHECH METOJAMY APYIUX KJIACCOB.

Ho gaxe B TakoM Buge nporpamma paGoraer. MokeT ObITh, 5TO YUCTO ICTE-
TUYeCKas OIEHKAa, BhHI3BaHHAS HeKpacuBBIM KojgoMm? Tak oHO um Oyzer Ao
OONBITKY BHECTH U3MEHEeHUs B cucTeMy. KOMIIHIATOPY Bce paBHO, KPacuB
Kox uau HeT. Ho B mpomecce BHeCeHUS N3MEHEHHI B CHCTEMY YUaCTBYIOT
JI0IW, KOTOPEIM 3TO He Oeapa3inuuHo. I110X0 cIpoeKTUPOBAHHYIO CHCTE-
My TPYAHO MOUMUINPOBaTh. TPYAHO MOTOMY, YTO HEJETKO IOHATH, TAE
usMeHeHUs HYKHBI. Eciu TpYAHO MOHATH, UTO AOJIKHO OBITH M3MEHEHO,
TO €CTh 60BN BEPOSITHOCTD, UTO pOrpaMMucT omudercd.

B marHOM ciy4dae eCcTb MOTHGDUKAILMA, KOTOPYIO XOTEJIOCH ObI OCYIIIECTBUTDH
noJbL30BaTeNIM. Bo-IepBEIX, UM HYKeH oT4eT, BbIBeAeHHLIH B HTML, Ko-
TOPEI# OBLI 651 TOTOB JMJid MyGanKany B MHTepHETE U IOJIHOCTLIO COOTBET-
CTBOBAJI MOJHEIM BefgHUAM. [locMOTpHM, KaKoe BIUSHHNE OKAMKET TaKoe
usmeHenue. Ecau BATJIAHYTE HA KO, MOXKHO YBUIETh, YTO HEBO3MOKHO II0-
BTODHO HCIOJIL30BaTh TeKyInuilt Metroj statement 11a cosganusa oTdera B
HTML. Ocraerca TOAbKO HaOMUCATL METOJ LEJHUKOM 3aHOBO, B OCHOBHOM
AyO0nupysa noBejeHue mpexxkHero. [y Takoro mpuMmepa 3T0O, KOHEUHO, HE
O4eHbL OOpeMeHUTeNbHO. MOMKHO IPOCTO CKOMMpOoBaTh MeTos statement u
IPOMU3BECTU HEOOXOAUMEIe U3MEHEHUA.
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Ho uro npousoiter, ecau uaMensiTes npasuia omnatei? Ilpugerca nsme-
HUTH Kak statement, Tax m htmlStatement, mpocyieauB 3a TeM, UTOOLI M3Me-
HeHUsA ObLIM corviacoBaHbl. [IpoGieMa, COMYTCTBYIONIAA KONMPOBAHUIO U
BCTaBKe, OOHADYIKUTCH HO3Ke, KOTIa KOJ, IIpugeTca MOTuGuInpoBaTs. Ec-
JI He IIpeAnIOsaraeTrcs B OyAyIeM U3MEHATH CO3AaBAEMYI0O [IPOrpaMMy, TO
MOXHO 000HTHCE KONIMPOBaHMEM M BCTaBKO#. Ecin mporpamMmma GyaeT ciry-
JKUTH JOJTO M IpeAIlojiaraeT BHECEHHE W3MeHEHMIH, TO KOINUpOBaHHE U
BCTABKA HPEACTABIAIOT co60il yrposy.

9T0 IPUBOAUT KO BTOPOMY MaMeHeHU0. [10/1530BaTEIN MOAYMEBIBAIOT O IIe-
JIOM pAJZe U3MEeHeHUH croco60B KiaaccuduKanuyn GuaInrMoB, HO elle He Om-
PEeAENWIINCE OKOHYATENLHO. I3MeHeHnsT KOCHYTCH KAK CHCTEMBI OILJIATHI
3a apeH]y (QUJIBMOB, TaK U NOPALKA HAUUCIEHUS OYKOB aKTUBHBIM I10JIb-
3oBaTenaM. Kak onbITHEIN paspaboTyuK BhI MOJXKETe OLITEL YBEPEHBI, UTO K
KaKoil ObI cxeMe OIJIATHl OHU HY IPUILINA, FTAPaHTHPOBAHO, YTO Yepes Mo~
roja ato GymeT Apyrasa cxema.

Mertop statement — To MecTo, rie HyKHO IPOU3BECTH U3MEHEHMUA, COOTBET-
CTBYIOIIV€ HOBBIM IIDAaBUJIAM KJacCHPUKAIWUHU U omaTel. OgHaKo IpH Ko-
nupoBaruu ot4yera B hopmar HTML Heo6X0oZuMO rapaHTHpPOBAThH IIOJHOE
COOTBETCTBHE Bcex maMeHeHui. Kpome Toro, mo Mepe pocTa CIOKHOCTH
IIpaBUJI CTAHOBUTCS BCE TDYAHEE ONPEAENNUTh, I'ie JOJKHLI ObITh IIPOU3BE-
JeHEI U3MEeHEeHUH, U OCYILIECTBUTDL UX, HE CleJIaB OIIUOKH.

MoskeT BOSHUKHYTH COGJIAa3H CAEJATE B IPOrPaMMe KaK MOYXHO MeHBIIIe W3-
MeHeHUH: B KOHIIe KOHIIOB, OHA IIpeKpacHo paGoTaer. BeioMHUTE CTApyIo
IIOTOBOPKY MHXKEHEPOB: «He UMHUTE TO, UTO ellle He CIOMAaJIochs» . Bo3aMox-
HO, TPOrpaMMa HCIPaBHA, HO JOCTABJIAET HEIPUATHOCTH. OTO OCJIOKHAET
JKUBHB, IOTOMY YTO OyJeT 3aTPyAHUTEIBHO IIPOUZBECTH MOANDUKAIIUIO, He-
00X O0IUMYIO [IOJB30BATENAM. 3/[eCh BCTYIIAeT B feJI0 pe)aK TOPUHT'.

Mpumeyvanue

06Hapyxus, ymo 8 npozpammy Heobxodumo 006asUMb HOBYID (PYHKYUOHANLHOCMb, HO KOO
npo2pammbi He CMpPYRMypuposaH yoobxsimM dng 006asneHus 3mol pyHKUUOHANLHOCMU 06-
paszomM, cHayana npoussedume pegaKmopuHz npoepamMmsl, 4mobb! ynpocmums 8HeCeHUe He-
06x00UMbix u3MeHeHul, a mosbko nomom dobassme yHKUUIO.

MepBbin Wiar pedakTopnHra

IIpucrynas k pedaxkTopuHry, s Bcerja HAUMHA C OLHOrO ¥ TOT'O JKe: CTPOIO
HaJle'KHBIH Ha0op TeCTOB IJis mepepabaThiBaeMoOi YacTi Koga. TecTs Bak-
HBI IIOTOMY, UTO, Aa’Ke IIOCIe[0BATEeIbLHO BBITIONHAS pPeaKTOPUHT, HEOOX0-
IVMO UCKJIOYUTH NOABJIeHNe omuboK. Belb i, Kak U BCAKME 4eN0BEK, MO-
ry omuburscs. IlosToMy MHE HYIKHBI HALEXKHBIE TECTHI,

TTocrkonnky B pesynsrare statement BosBpamaerca cTpoka, s CO3JaK0 He-
CKOJILKO KJIMEeHTOB C apeHA0H KamKJbIM HECKOJBbKUX THUIIOB (QUJIBMOB U e~
HEPUPYIO CTPOKHU O0TUETOB. [lasee cpaBHMBAIO HOBBIE CTPOKH C KOHTPOJIbHBEI-
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MU, KOTOPbIE IPOBEPILI BPYUHYIO. Bee TeCTH A OPraHu3yIo TaK, UTOGBI MOYK-
HO OBLIO 3aMyCKaTh UX OJHON KOMaHA0MH. BrlmonHeHWe TeCTOB 3aHUMAaeT
JIMIIb HECKOJIBKO CEKYHI, a 3allyCKal0 I UX, KaK BHl YBUANTE, BeChMa YacTo.

Ba)xXHY10 4acTh TECTOB COCTABJAET CIIOCO0, KOTOPHLIM OHM COOOIIAIOT CBOM
pesyabTaTel. OHEM JU60 BeIBOAAT «OK», uTO 0O3HAuUaeT cCOBIameHHE BCEX
CTPOK ¢ KOHTPOJIBHBIMH, JTH60 BHIBOAAT CIIUCOK OIMHGOK ~ CTPOK, HE COB-
TMaBIIMX ¢ KOHTPOJBHBIMHY HaHHBIMU. TecTsl, TAKUM 00pa3soM, ABJSIOTCH
CaMONPOBEPAIOIUMHCH. ITO BaXKHO, IIOTOMY UTO MHAUe MPUIETCS Bpyd-
HYIO CPaBHUBATE II0JyYaeMble Pe3YAbLTATLI C TeMH, KOTODEIE BHITHCAHE] §
Bac Ha Gymare, ¥ TPaTUTh HA 3TO BpeM4.

IIpoBopsa pedarTopuHr, OyneM MojaraTbCa Ha TeCThl. ECIM MBI JOIYCTUM
B mporpamme omu6Ky, o6 3TOM HaM JOJMKHBI COOOIIUTS TecThl. IIpu mpo-
BefieHNH pehaKTOPUHIA BajKHO UMETEH XOPOIIHe TeCThl. Bpems, moTpaueH-
HOe Ha CO3[aHue TeCTOB, TOT'0 CTOUT, IIOCKOJBKY TECThl FApaHTUPYIOT, YTO
MOSKHO IIPOZOJIFKATE MOZHMHUKAIINIO IPOTPAMMBI. DTO HACTOIBKO BAMKHBIH
3JIeMeHT peaKTOPUHIa, YTO s MOAPOOHEe OCTAHOBIIOCH HA HEM B TJiaBe 4.

Mpumevanue

leped Havanom pethakmopuraa ybedumecs, Ymo pacnonazaeme HAORKHbLIM KOMNACKMOM
mecmos. 3mu mecmsi O0JKHbI 6bIMb CAMONPOBEPAIOUUMUCS.

Jexomno3nuusa u nepepacnpeaeneHve
MeToAa statement

OueBUIHO, UTO MOE BHUMaHUe GBLIO IIPUBJIEYEHO B IIEPBYIO Ouepeb K He-
IOMEpPHO JIWHHOMY MeToay statement. PaccmaTrpupas Takve IIUHHEIE Me-
TOJBI, S IPUTJIAIRIBAIOCE K CIIOCO6AM PasIOKeHua UX Ha Gojlee MeJIKUe Co-
cTaBHEBIE yacTH. Korja dparMedTs! KojLa HeBEJIHKH, O0JIErYaeTcsa yupasJie-
rue. C Takumu GparmMeHTaMu npoile paboTaTh U nepeMeniaTh ux.

ITepsrlii oTan pedakTOpHUHTa B JaHHOM IJIaBe IOKA3bIBaeT, KAK S Pa3iessaio
IJIVHHLIM METOJ HA YaCTH U IIepeMelaio ux B Gojiee HOIXOLAINNE KJIACCHL.
Mos tens cocTonT B TOM, YTOGHI 00JErYUTD HAITMCAHME METOa BEIBOJA OT-
yera B HTML ¢ MyHNManbHEIM AyOJIUPOBAHKEM KOJA.

IlepBEIit mar COCTOUT B TOM, YTOOGBI JOTMYECKH CTPYOIAPOBATL KOJ U KUC-
noNL30BaTh «Boigenenue metona» (Extract Method, 124). OueBupgHBIH
dparmMeHT JAud BBIIEJNEHWS B HOBBIH MeTOJ COCTaBJseT 3Jech KOMaHAa
switch.

IIpu BEIgesieHUM MeTOa, KAK U IpH J1060M ApyroM pedakToprHre, s JOJ-
3KeH 3HATH, KaK¥e HeIPUATHOCTH MOTYT CJOYYHThCA. ECau mioxo BLIIOJ-
HUTL BhIjIeJIeHNEe, MOXKHO BHECTH B IporpamMmmy oiuubky. IlosTomy mepen
BBINOJIHEHUEM pedaXKTOPMHTa HYKHO MOHATH, KAK IIPOBECTH ero Gezomnac-
HBIM 00pasoM. PaHee s yiKe HEOJHOKDPATHO IPOBOAMI TaKOH pedaKTOPUHT
u 3anucai 6e30IaCHYIO II0CJIeJORATEIBHOCTD IIIaroB.
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CuauaJjia Haflo BBIACHUTE, €CTh JIX B JaHHOM dparMeHTe HepeMeHHBIe C JIO-
KaJbHOHU JJIsi TaHHOTO MeToAa 00JaCThbI0 BUJUMOCTH — JIOKAJBHBIE TIepe-
MeHHBle U IapaMmMeTphl. B 5ToM cermeHTe Koja TaKHUX IIepPeMeHHBIX JBe:
each m thisAmount. IIpu aTom each He U3MeHsAeTCA B Koje, a thisAmount — us-
MeHseTcd. Bece HeMogupuuupyeMble IIepeMeHHbIe MOXKHO IIepelaBaTh Kak
napamMerpsi. C MOIUPUIIUPYEeMbEIMH TIePEMEHHBIMHU CcJI0XKHee. Ecau Takas
IepeMeHHAas TOJLKO OHA, ee MOXKHO BepHYTH U3 MeTo/ia. BpeMmennas nepe-
MeHHAas HHUIUAJIU3UPYeTes: HyJ1eM IIPH KaXK o nTepalnuy MUKJIa 1 He U3-
MeHsieTCs, oKa [0 Hee He nobepercs switch. IToaTomy sHauenue aToit Ie-
PeMeHHO# MOXXHO ITPOCTO BEPHYTH U3 METOJA.

Ha cnenyiommnx AByX cTpaHHUIlaxX IMOKa3aH KOJ MO U IIOCJE IPOBEJEHUS pe-
darkTopunra. IlepBoHaUaNLHBIN KOJ IIOKa3aH CJIeBa, PE3YJIbLTUPYIOLIUA
Kox — cripaBa. KoJi, u3BieueHHbIH MHON M3 OPUTHHAJA, U U3MEHEeHUS B HO-
BOM KOJl¢ BBIZIEJIeHBI IOJIYKHDPHEIM mpudTom. aHHOTO corsamiesus 1o
JIeBOH M IPaBoO#l CTPaHNIIAM A Oy IpUIep:KUBATHCSA B 3TOH I'TaBe U Jajee.

public String statement() {
double totalAmount = 0,
int freguentRenterPoints = 0,
Enumeration rentals = _rentals elements()
String result = 'YyeT apeHgu ana '+ getName() + "\n”
while (rentals hasMoreElements()) {
double thisAmount = 0,
Rental each = (Rental) rentals nextElement(),

// ONpenenuTb CYMMY ANst Kaxnaoh 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;
if (each.getDaysRented() > 3)
thisAmount += (each.getDaysRented() - 3) = 1.5;
break;

}

// 0o0aBUTb OYKKM [is aKTUBHOTO apeHpaTopa
frequentRenterPoints ++,
// 0o6asuTb OOHYC 3a apeHAy HOBWHKM Ha ABa OHS
1f ((each getMovie() getPriceCode() == Movie NEW_RELEASE) &&
each getDaysRented() > 1) frequentRenterPoints ++;
// nokasaTb pe3ynbTaTu f09 STOH apeHa
result += "\1' + each getMovie() getTitle()+ "\t" +
String valueOf(thisAmount) + \n’'
totalAmount += thisAmount,
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}
// 00BaBUTb HUXHUI KOMOHTUTYN
result += Cymma 3a10N%EHHOCTM cocTasnseT + String valueOf(totalAmount) + \n
result += Buw 3apaboranr + String valueQf(frequentRenterPoints) +
04KOB 3a aKTUBHOCTL
return result
}
public String statement() {
double totalAmount = 0,
1nt frequentRenterPoints = 0
Enumeration rentals = _rentals elements()
String result = VYdeT apeHaw ans  + getName() + \n
while (rentals hasMoreElements()) {
double thisAmount = 0
Rental each = (Rental) rentals nextElement(),

thisAmount = amountFor(each),

// BoGaBuTL 0YKM ANR AKTWBHOIO apeHpaTopa

freguentRenterPoints ++

// nobaBuTb BOHYC 33 apeHiy HOBMHKW Ha [Ba OHA

1f ({each getMovie() getPriceCode() == Movie NEW_RELEASE) &&
each getDaysRented() > 1) frequentRenterPoints ++

// nokasaTh pesynbTaTu AN 3TOR apeniw

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

totalAmount += thisAmount,

}

// DOBABWUTL HUKHWUI KOAOHTUTYA

result +=  CyMma 3a[0NXEHHOCTM cocTaBnaeT +
String valueOf(totalAmount) + \n

result += Bw 3apabotann  + String valueOf(frequentRenterPoints) +
04KOB 33 aKTUBHOCTb

return result

}
private int amountFor(Rental each) {
int thisAmount = 0;
switch (each getMovie() getPriceCode()) {
case Movie REGULAR
thisAmount += 2
1f (each getDaysRented() > 2)
thisAmount += (each getDaysRented() - 2) » 15,
break
case Movie NEW_RELEASE
thisAmount += each getDaysRented() « 3
break
case Movie CHILDRENS
thisAmount += 1 5
1f (each getDaysRented() > 3)
thisAmount += (each getDaysRented() - 3) = 1 5,
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break
}

return thisAmount,

!

ITocne BHECeHUA M3MEeHEeHUH A KOMIIMJIUDYIO U TECTUPYIO Kox., CrapT oxa-
3aJicA He CJIMIIKOM YJauHBIM — TeCThl «cjerenu». Ilapa mmpp B TecTax
OKasaJjach HeBepHO. Ilocie HECKOBKUX CEKYH PASMBIIIIIEHUH 5T TOH A,
4T0 npousouwio. I1o raynocTu 4 3agat THII BO3BPAIIA€MOT0 3HAUYEHUA amo-
untFor kak 1nt BmecTo double:

private double amountFor(Rental each) {
double thisAmount = 0
switch (each getMovie() getPriceCode()) {
case Movie REGULAR
thisAmount += 2
1f (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
1f (each getDaysRented() > 3)
thisAmount += (each getDaysRented() - 3) » 15
break
}
return thisAmount
}

Takue raynbie OMUOKY A Jealo 4acTO, M BRICJEIHUTL UX OLIBAET TSMKeJO.
B pauvsom cayuae Java mpeoGpasyer double B 1nt 6e3 BCAKUX coolienmit
myTeM Ipoctoro okpyriaenus [Java Spec]. K cuacTrio, 00HADYIKHUTE 3TO OBI-
JIO JIETKO, ITOTOMY 4YTO MOAudHKanuA ObLIa He3HAUYNTEeAbHOI, a Habop Tec-
TOB — XOPOWINM. ITOT caydail MIIIOCTPUPYET CYIIHOCTH Ipoliecca pedak-
TopuHra. IlockoJbKy Bce M3MeHeHHA AOCTATOYHO HeOOJIbIIHE, OIIUOKHA
OTBICKMBAIOTCA JIeTKO. Jlaxke TaKoMy HeOpeKHOMY IPOrPaAMMUCTY, Kak f,
He IPHXOAUTCA TO0JITO 3aHUMATHCA OTJIATKOH.

Mpumeyanue
lipu npumereHuu pegakmopurza npozpamma MOOUDUUUPYeMCA HeBOMbWUMU Wa2amU.
Owubky HempyOHO OBHAPYHUMb.

-

ITockoanky a paborar Ha Java, IPUXOIUTCS aHAJIN3UPOBATE KOJ U OIIpe-
JeNATh, UTO OeNaTh ¢ JOKAJNbHBIMUA mepeMeHHBIMH. OZHAKO ¢ IIOMOIILIO
CHeUANLHOTO WHCTPYMEHTAapUs IONOOHBIN aHANHN3 IIPOBOAMTCA OYEHD
npocto. Takoit mHCTPYMEHT cyilecTByeT Axsda Smalltalk, masrisaercs Re-
factoring Browser u BecbMa yrpoiiaer pedaxkTOpHHr. S IPOCTO BBHIASISIO
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KoJ, BeIGupalo B menio Extract Method (Brigenenmne meroqa), BBOXKY UMH
MeTOJa, U BCe roToBO. BoJjiee TOro, 9TOT HHCTPYMEHT He AeJiaeT TaKkue Iiy-
Ibie OIMUOKH, KaKHe MBI BUAEJIM Bhillle. MeuTaio 0 OABIEHUN €r0 BePCUu
nada Javal

Paszo6paB uCxXOfHBIN METOJ Ha KYCKH, MOXKHO paboTaTh ¢ HUMH OTAEIBHO.
Mue He HpaBSTCS HEKOTOPHIE MMEHA IIePeMeHHBLIX B amountFor, u Temeps
XOopouio 661 UX U3MEHUTD.

BoT ncxonHbIi KoA;:

private double amountFor(Rental each) {
double thisAmount = 0
switch (each getMovie() getPriceCode()) {
case Movie REGULAR
thisAmount += 2,
1f (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,
1f (each getDaysRented() > 3)
thisAmount += (each getDaysRented() - 3) = 15
break
}
return thisAmount,

}
A BOT KOJ ITocJie li€eperMMeHOBaHU A

private double amountFor(Rental aRental) {
double result = 0,
switch (aRental getMovie() getPriceCode()) ¢
case Movie REGULAR
result += 2
1f (aRental getDaysRented() > 2)
result += (aRental getDaysRented() - 2) = 15,
break
case Movie NEW_RELEASE
result += aRental getDaysRented() = 3,
break
case Movie CHILDRENS
result += 1 5,
1f (aRental getDaysRented() > 3)
result += (aRental getDaysRented() - 3) = 1 5,
break
}

return result
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SaKOHUYMB IePEMMEHOBAHYE, I KOMIUIUPYIO K TECTUDPYIO KO, YTOGEI IIpo-
BEPHUTH, HE UCIIOPTHJIOCH JIK UTO-HUOYAb.

CrouT U 3aHMMAaTLCA epenMeHoBaHMeM? Be3 COMHEHHA, CTOHUT. XODPO-
HIMHA KOA JOJIMKEH SICHO COOBIATH O TOM, UTO OH JeJaeT, ¥ NPABUIbHBIe
VMeHa [MePEeMEeHHBIX COCTABJIAIOT OCHOBY IMOHATHOTO Koja. He Goiirecs ma-
MEHATh WMEHA, eCJH B pe3yabTare KoJA craHoBuTcA Gonee scaniM. C mo-
MOII[HI0 XOPOIIAX CPEJCTB IIOWCKA ¥ 3aMEeHBI CIeJaTh 9TO OOBIYHO HeCIO0XK-
HO. CTPOruii KOHTPOJIL TUIIOB ¥ TECTUPOBAHME BLIABAT BO3MOMXKHBIE OUITNO-
KH. 3aTIOMHUTE:

Npumevanune

Hanucams ko0, noHamHbili KoMNblomepy, MoxXem KaxObll, HO MOALKO Xopowue Npozpam-
MUCTBI NUWYM KOO, NOHAMHbIT MOOAM.

OuyeHb BajKHO, YTOORI KO cO06IIiaJ 0 cBoel eu. f yacTo npoBoiKy pedak-
TOPHHT, KOT/Ja IIPOCTO YHTAK HEKOTOPHIN Koj. Biaarogapsa sTomy cBoe Imo-
HUMazue paboTel IPOrpaMMEL s OTPAKAIO B KOJe, UYTOOLI BIIOCIEACTBUN He
3a0bITH HOHATOE.

MNepemelyeHne Koaa pacyeTa CyMMbl

Tasana ma amountFor, MOXKHO 3aMeTHUTL, UTO B 3TOM METOJE UCIOAL3YIOTCS
JaHHBIe KJIacca, NpeiCTaBIA0ero apeHiy, Ho He UCIIOIb3YIOTCH JaHHbIe
KJacca, IpeAcTaBiAsonlero Kanesra.

c¢lass Customer
private double amountFor(Rental aRental) {
double result = 0,
switch (aRental getMovie() getPriceCode()) {
case Movie REGULAR
result += 2,
1f (aRental getDaysRented() > 2)
result += (aRental getDaysRented() - 2) + 1 5,
break
case Movie NEW_RELEASE
result += aRental getDaysRented() = 8,
break,
case Movie CHILDRENS
resylt += 1 5,
1f (aRental getDaysRented() > 3)
result += (aRental getDaysRented() - 3) +« 15,
break,
}
return result,
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B pesynsTare cpasy Bo3HUKAaeT NOJ03PEHUE B HEIIPABUJILHOM BhIGOpE 005~
eKTa JAJs MeToAa. B GOJBIIMHCTBE CAYYaeB MeTOJ AOJKEH CBA3LIBATHCA
¢ TeM O0'BEKTOM, JAHHBIE KOTODPOTO OH HCIOJb3YeT, II03TOMY ero Heo6xo-
JMMO IIepEeMEeCTUTh B KJjlacc, IPEICTABIAIOIINI apeHay. isa aToro s npu-
mersmw «Ilepementenne merona» (Move Method, 154). Ilpu s3ToM Hajfo cHa-
YaJla CKOIIMPOBAaTh KOJ, B KJIACC, IPE/ICTABJIAIONINI apeH Y, HACTPOUTE €r0
B COOTBETCTBHY C HOBBHIM MECTOIOJOMKEHNEM ¥ CKOMIIMJIUPOBAThL, KaK IO~
KazsaHo HIDKe:

class Rental
double getCharge() {
double result = 0,
switch (getMovie() getPriceCode()) {
case Movie REGULAR
result += 2,
1f (getDaysRented() > 2)
result += (getDaysRented() - 2) = 1 5,
break,
case Movie NEW_RELEASE
result += getDaysRented() + 3,
break
case Movie CHILDRENS
result += 1 5,
1f (getDaysRented() > 3)
result += (getDaysRented() - 3) = 1 5;
break,
}
return result,
}

B AJAaHHOM cJydae INOATOHKA K HOBOMY MECTOHaXOXIAeHHI0 O3HayaeT yJa-
JICHHE ImapaMeTpa. RpOMe TOr'o, IpH IepeMeIlljeHu MeToga A ero rnepeume-
HOBAJI.

Teneps MOXKHO TPOBEPUTE, paboTaeT i MeTo. JIJIA DTOTO S H3MEHAIO TeJIO
meroza Customer amountFor Tak, uroObl 00paboTkKa IlepefaBanach HOBOMY
MeTOxny.

class Customer
private double amountFor(Rental aRental) {
return aRental getCharge(),
}

Tenepsh MOMXHO BHIIOJIHATh KOMIUASIIUIO ¥ IOCMOTPETH, He HAPYIUMJIOCH
JY YTO-HUOY b,
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CrnepyomuMm maroM OyaeT HaXOXKIeHUe BCeX CCHEUIOK Ha CTAPHIM MeTOon u
HACTPOIKa UX HA NCMOJL30BAHNE HOBOrO METOAA:

class Customer
public String statement() {
double totalAmount = 0,
int frequentRenterPoints = 0,
Enumeration rentals = _rentals elements(),
String result = VY4eT apeHpp ans  + getName() + \n,
while (rentals hasMoreElements()) {
double thisAmount = 0,
Rental each = (Rental) rentals nextElement(),

thisAmount = amountFor(each),

// 00BaBuTb O4KM ANSi aKTUBHOTO apeHzaTopa

frequentRenterPoints ++,

// nobasuTb BOHYC 3a apeHfly HOBWHKM H3 ABa AHR

1f ((each getMovie() getPriceCode() == Movie NEW_RELEASE) &&
each getDaysRented() > 1) frequentRenterPoints ++,

//noKasaTb pesynbTaTh ANA 9TON apeHspl

result += \t + each getMovie() getTitle()+ \t +
String valueOf(thisAmount) + \n ,

totalAmount += thisAmount,

}

//806aBUTL HUXHUA KOMOHTUTYN

result +=  (CyMMa 3a00NXEeHHOCTU cocTasnseT
String valueOf(totalAmount) + \n

result += Buw 3apabortanu + String valueQf(frequentRenterPoints) +
O4YKOB 33 aKTUBHOCTb

return result,



[lexoMnosnums 1 nepepacnpegeneHue Metoaa statement E .3

B AaHHOM cJIydae 3TOT LIar BBINIONHSAETCA IIPOCTO, IIOTOMY UTO MBI TOJILKO
4TO CO3HAJIH MEeTOL ¥ OH HaXOAUTCH TOJBKO B OZHOM MecTe. B obmiem CcJay-
1ae, OMHaKO, ClIieyeT BLIIIOJHUTSL IIOUCK 110 BCEM KJjaccaM, KOTOpble MOI'yT
HUCNIOJB30BATH 5TOT METOA:

class Customer
public String statement() {
double totalAmount = O,
int frequentRenterPoints = 0,
Enumeration rentals = _rentals elements(),
String result = VYuer apergs ang  + getName() + \n
while (rentals hasMoreElements()) {
double thisAmount = 0,
Rental each = (Rental) rentals nextElement(),

thisAmount = each getCharge(),

// B00aBuTH OYKM ANA aKTUBHOrO apeHgaTopa

frequentRenterPoints ++

// B06aBuTb BOHYC 33 apeHAy HOBMHKM HA [1Ba AOHS

1f ((each getMovie() getPriceCode() == Movie NEW_RELEASE) &&
each getDaysRented() > 1) frequentRenterPoints ++,

//nokasaTb pesynbTaTh A8 9TOA apeHan

result += \t + each getMovie() getTitle()+ \t +
String valueOf(thisAmount) + \n ,

totalAmount += thisAmount,

}
//D0BaBUTL HUXHUIA KONOHTUTYA
result +=  CymMa 3apOnXeHHOCTH cOCTaBnseT  +
String valueOf(totalAmount) + \n
result += Bw 3apabortanu + Straing valueQf(frequentRenterPoints) +
04KOB 32 aKTWBHOCTL
return result,

}
Rental Customer
Movie 1 3
daysRented int
priceCode int statement()
getCharge()

Puc. 1.3. Juazpamma kaaccos nocae nepemeusenus memoda, 8bi4ucaiousez0
cymMmy onaamaut



[naBsa 1. PedakTopuHr, NepskIi npumep

Ilocne BHecenmsa mMaMeHeHuil (puc. 1.3) HYKHO YAAJUTL CTAPHIH MeETOJ.
KoMnunarop cooGuIuT, He HIPOMYINEHO JIX Yero. 3aTeM f 3aITyCKalo TeCThl
U IPOBEPSI0, He HAPYIIUIach JU paboTa IPOrpaMMEI.,

HMHorga s cOXpasAIo CTAPLIA MeTOA, HO A5 00paboTKM B HEM IIDUBJIEKAET-
CSl HOBBIH MeTOH. JTO IOJIe3HO, ecJI MeToH O0BARJIEH ¢ MOAMMHKATOPOM
BHMMOCTH public, a ©8MEeHATH HHTEPdeiic JPYIKHX KJIAaCCOB 4 He X0uy.

KoreuHo, xoTesoch GBI €llle KOe-4TO ¢aesaaTh ¢ Rental.getCharge, HO ocTa-
BUM ero Ha BpeMd ¥ BepHeMcd K Customer statement.

public String statement() {
double totalAmount = 0O,
1nt frequentRenterPoints = 0,
Enumeration rentals = _rentals elements(),
String result = ‘YyeT apenaw gna " + getName() + "\n";
while (rentals.hasMoreElements()) {
double thisAmount = 0,
Rental each = (Rental) rentals.nextElement();

thisAmount = each.getCharge();

// DoBaBuTL O4KM ANA aKTMBHOTO apeHaaTopa

frequentRenterPoints ++;

// BoBaBuTs GOHYC 3a apeHgy HOBMHKA HA f188 AHS

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

//noKa3aTb pe3ynbTaTs ANS 3TOH apeHab

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

totalAmount += thisAmount;

}
//006aBUTL HUXHUIA KONOHTUTYN
result += "CyMMa 3af0NXEHHOCTW COCTagnseT "~ +
String valueOf(totalAmount) + "\n’
result += "Bu 3apaboTanu " + String valueOf(frequentRenterPoints) +
' O4KOB 33 aKTWBHOCTHL ',
return result;
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Teneps MEe IPUXOAUT B TOJIOBY, UTO NepeMeHHas thisAmount crana nsbni-
tounoii. Eif nmpucBaupaerca pesyabTaT each charge, KOTOpHIH BIOCHEx-
CTBHUHU He N3MeHdAeTcA. I109TOMY MOMKHO HCKJIIOUNTE Th1sAmount, IpUMeHASA
«3aMeHy BpeMeHHOIl IlepeMeHHOR BbI30BOM MeTtona» (Replace Temp with
Query, 133):

public String statement() {
double totalAmount = 0,
int frequentRenterPoints = 0,
Enumeration rentals = _rentals elements(),
String result = VYueT apeHaw ana  + getName() + \n
while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement(),

// noBaBuTb O4KW ON® aKTUBHOTO apeHpgaTopa

frequentRenterPoints ++,

// noBasuTb OOHYC 33 apeHAy HOBMHKM Ha ABA AHS

1f ((each getMovie() getPriceCode() == Movie NEW_RELEASE) &&
each getDaysRented() > 1) freguentRenterPoints ++,

//noKasaTb Pe3ynLTaTH Anf ATOM apeHmsl

result += \t + each getMovie() getTitle()+ \t + String valueOf
(each getCharge()) + \n ,

totalAmount += each.getCharge()

}

//000aBUTb HUXHUA KOAOHTUTYA

result +=  CyMMa 3aJ0MXEHHOCTW cocTaBnseT  +
String valueOf(totalAmount) + \n

result += Bu 3apafotanu + String valueOf(frequentRenterPoints) +
04YKOB 33 aKTUBHOCTb

return result

b

IIpoaenaB 3T0 U3MeHeHUWe, A BHINMOJHAK KOMIWIANHWIO M TeCTUPOBAHUE,
4TOOBI YAOCTOBEPUTHCS, YTO HUUETO HE HAPYIIEHO.

$1 cTaparoch 10 BO3MOMKHOCTH M36aBIATECA OT TAKHUX BPEMEHHBIX IIepeMeH-
HBIX. BpeMeHHbIe TepeMeHHbIe BBIZAIBAIOT MHOIO ITP0GJIeM, IOTOMY UTO M3-
3a HUX TPUXOMUTCH MEePecElIaTh MacCy MapaMeTpoB TaM, TIe 9TOrO MOKHO
He gesiath. MOKHO JierKO 3a0hITh, AJIS YEro 3TH NepeMeHHbIe BBEJeHEL.
OcobeHHO KOBapHBIMY OHU MOT'YT OKa3aThCA B AJIWHHEIX MeTodax. Kouney-
HO, NPUXOAUTCA PacHauMBATHCA CHUIKCHHEM IIPOU3BOJUTEIbHOCTH: Te-
epb CyMMa OIJIATHI CTaJa ¥ HaC BEIMHCIATECA ABayKkIbl. Ho 3T0 MOHO o1~
THMU3UPOBATE B KJIACCE aPEeHABI, ¥ ONTHMH3ALUA OKa3bIBACTCS 3HAUNTEI-
HO sderTHBHEE, KOTAa KOA OPABUJIBHO pa30uT Ha KJaccel. I 6yay roso-
puTs 06 3TOM Janee B pasgene «Pe®akTOPUHT U NPOU3BOAUTEILHOCTE» HA
ctp. 80.




38 Fnaea 1. PedakTopuHr, NEpBLI NPUMEP

BbigeneHne HauncneHns 60HYCOB B MeTOL,

Ha crnefymolieM 3Tare aHaJOIMYHAA Belllb IPOU3BOXUTCS AJNA ntogcueTa 60-
HycoB. IIpaBuia 3aBUCAT OT THIIA IIJIEHKH, XOTSA BADHAHTOB 346€Ch MEHBIIIE,
yeM A OILIATE. BUAKMMO, Pa3yMHO II€PeIoKUTh OTBETCTREHHOCTD Ha KJIACC
apeHasl. CHayaja HAJ0 IPUMEHKTh Nponeaypy «Boigenenne merogas (Ex-
tract Method, 124) ¥ dacTu Kojia, oCyIiecTBaAomeil HauncieHue GOHYCOB
(BBiZle/IeHA TONYIKUPHBIM MIPUGTOM):

public String statement() {
double totalAmount = G,
int frequentRenterPoints = 0;
Enumeration rentals = _rentals elements();
String result = "Yyer apeHpw ans “ + getName() + "\n";
while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement();

// no6aBMTh O4KM ANA aKTUBHOIO apeHgaTopa

frequentRenterPoints ++;

// nobaBuTh OGOHYC 3a apeHAY HOBMHKM Ha ABa AHA

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

//nokasatb pe3ynbTaTh ANA 3TOR apeHaw

result += “\t' + each.getMovie() getTitle()+ "\t" +
String valueOf(each getCharge()) + "\n";

totalAmount += each getCharge(),

}
//00088UTb HUXKHUA KOROHTUTYA
result += "CyMma 3afl0NXEHHOCTM COCTaBnaeT = +
Strang valueOf(totalAmount) + "\n”
result += "Bw 3apabotanu " + String.valueOf(frequentRenterPoints) +
" QYKOB 3a aKTUBHOCTL';
return result,

M cHOoBa uilleM NepeMeHHBIe ¢ JOKAJBLHOH 06/1aCTHI0 BHAMMOCTH. 37Aech
onaTh GUrypupyeT nepeMeHHas each, KOTOPYIO MOXKHO epeAaTh B KayecT-
Be mapaMeTtpa. EcTs u emle ofHa BpeMeHHad nepemenHas — frequentRenter-
Points. B panHoM coryuae frequentRenterPoints umeer 3HaYeHHEe, IPUCBOEH-
Hoe ell paHee. OFHAKO B TeJle BHIAEJIEHHOTO METOA HET YTCHUS 3HAUEHUHA
3TOI1 IEpeMeHHOH, MO3TOMY HE cJIeyeT IepefaBaTh ee B KaueCcTBe IapaMeT-
Pa, ecJiv NOJbL30BATHLCA IPUCBAMBAHMEM CO CJAOKEHHEM.
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§$I mpousBeJs BhIfeJIeHHE METO[a, CKOMIHMJINPOBATI U IPOTECTHPOBAJ KOJ,
a 3areM I[IPOU3BeJI IlepeMellleHre ¥ CHOBA BHINOJHUJI KOMIMJIALINIO U TeC-
tupoBanue. [Ipu pedaKkTopHHre JIydiiie Bcero IPOABUTATHCA MAJIEHLKUMU
maramu, 4YTo6bl He CTOJKHYTHCS C HEIPHATHOCTSIMH.

class Customer
public String statement() {

double totalAmount = Q

int frequentRenterPoints = 0,

Enumeration rentals = _rentals elements(),

String result = VYueT apeHgs ana  + getName() + \n ,

while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement(),
frequentRenterPoints += each.getFrequentRenterPoints();

//noKa3aTb pes3ynbTaTe 4AS 3TOM apeHab
result += \t + each getMovie() getTitle()+ \t +
String valueOf(each getCharge()) + \n ,
totalAmount += each getCharge(),
}

//000aBUTHb HUKHWA KONOHTUTYN
result += CyMMa 3af0fXEHHOCTM cocTasnser  +
String valueOf(totalAmount) + \n
result += Bu 3apabotanu + String valueOf(frequentRenterPoints) +
04KOB 3a aKTUBHOCTL ,
return result,

}

class Rental
int getFrequentRenterPoints() {
1f ((getMovie() getPriceCode() == Movie NEW_RELEASE) &&
getDaysRented() > 1)
return 2,
else
return 1,



40 [naga 1. PehakTopwHr, NepBLIv NpuMep

S MOABITOMKY TOJBKO YTO NPOM3BEJNEHHBIE M3MEHEHUS ¢ IIOMOIIBIO AKa-

. rpaMM YHUMDHUITNPOBAHHOTO A3kIKa MojenupoBanust (UML) nus cocrosEma
«jto» ¥ «1mocaes (puc. 1.4-1.7). Kax o0s1unO0, cjieBa HAXOAATCH JUATDAM-
MBI, OTPaKaloIiye CUTYAINIO J0 BHeCEHUs M3MeHeHuH, a ciipaBa — II0CJe
BHECEHUSA UBMEHEHU.

Rental Customer
Movie 1 %
daysRented. int <&
priceCode. int statement()
getCharge({)

Puc. 1.4. Juazpamma xraccos 9o 8videnenus K00a HALUCIEHUA
GORYCO8 U €20 nepemew,eHus

aCustomer aRental aMovie

statement ‘——1

l
[ *[foralirentals] |
getCharge \l I
getPriceCode 1 \I
getDaysRented | !

——

Puc. 1.5. Tuazpamma nocnedosamenvrocmu 0o svidenenus koda
HayucleHus 6OHYCO8 U ez0 nepemeuleHus



[lekoMno3unLina n nepepacnpegeneHue mMetofa statement

Rental
Customer
Movie 1 daysRented it %
priceCode Int getCharge() statement()
getFrequentRenterPonts()

Puc. 1.6. Juazpamma Kaaccos nocie 8videseHus K00a HAYUCTEHUA
GOHYCO8 U e20 nepemeujeHuA

aCustomer aRental aMovie

statement ‘————I I

* {for alt rentals]

P | |

getCharge

|i getPriceCode l

getFrequentRenterPoints |

getPriceCode |
L 2
I I

Puc. 1.7. Juazpamma nocredosamenvrocmu nocie 6videnenun Koda
HAYUCTeHUS GORYCO8 U €20 nepeMeu,eHUs




42 [nasa 1. PedakToOpWHr, NepBbIA NpUMep

YpaneHue BpeMeHHbIX NMnepemMeHHbIX

Kak y»Xe roBopusoCch, M3-3a BPEMEHHBIX II€PEMEHHBIX MOTYT BOSHHUKATH
mpobseMbi. OHH HCIIOJB3YIOTCS TOJLKO B CBOMX COOCTBEHHEBIX METOZAaX U
IIPUBOAAT K MOSBJEHHUIO AIWHHBIX ¥ CJOXKHBIX MeTOL0B. B Hammem cayuae
eCThb Be BpeMeHHbIe IepeMeHHble, YUaCTBYIOINEe B IOACYETE MTOTOBHIX
CYMM IO apeHAHBIM ONepanusaM AAHHOI'C KAMEHTa. OTH UTOrOBLIE CYMMBI
HYKHBI A5 o6enx Bepenit — ASCII u HTML. {1 xouy npuMeHUTH IIpoLeny-
py «3aMeHB! BpeMeHHOIl mepeMeHHOH BnizoBoM Meromas (Replace Temp
with Query, 133), arobrr 3aMenuTs totalAmount u frequentRenterPoints Ha
BEI30B MeTOJa. 3aMeHa BPeMEHHEIX NepeMEeHHEBIX BEI30BaMK METOJ0B CIO-
cobcrByeT GoJiee MOHATHOMY apXUTEKTYPHOMY Au3ailHy 6e3 IIHHHBIX H
CJIOXKHBIX METOAOB:

class Customer...
public String statement() {

double totalAmount = 0,

1nt frequentRenterPoints = 0;

Enumeration rentals = _rentals elements();

String result = "YyeT apeHaw ans " + getName() + '\n";

while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals nextElement();
frequentRenterPoints += each.getFrequentRenterPoints();

//nokasatb pe3ynbTaTh ANA 9TOh apeHap
result += "\t" + each.getMovie().getTitle()+ "\t" +
String valueOf(each.getCharge()) + "\n"
totalAmount += each getCharge()
}

//B06ABUTE HUKHUA KONOHTUTYN
result += “"CyMMa 3af0nXeHHOCTM cocTasnaeT = +
String.valueOf(totalAmount) + “\n';
result += “Bu 3apaboTanu " + String valueOf(frequentRenterPoints) +
" O4KOB 32 aKTUBHOCTL”
return result,
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51 mauay ¢ 3aMeHBI BpeMeHHOH nepeMeHHo# totalAmount Ha BBI3OB METOJA
getTotalCharge Kiacca KJIMEHTA:

class Customer

public String statement() {
int frequentRenterPoints = 0,
Enumeration rentals = _rentals elements(),
String result = YyeT apenan gna  + getName() + \n
while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement(),
frequentRenterPoints += each getFrequentRenterPoints(),

//noKasaTb pe3ynbTaTh ANs 3TOM apeHas
result += \t + each getMovie() getTitle()+ \t +
String valueOf(each getCharge()) + \n
}

//006aBUTb HWUXHUA KONOHTUTYA

result += CyMMa 3af0NXEHHOCTW cocTasngeTr  +
String valueOf(getTotalCharge()) + \n

result += Bu 3apaboranm  + Strang valueQOf(frequentRenterPoints) +
OYKOB 3a &KTWUBHOCTL

return result,

}

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 caMBlil IPOCTO cayuail « 3aMeHbl BpeMeHHO IepeMeHHOM BEI30BOM
merozna» (Replace Temp with Query, 133): npucauBanue totalAmount BEI-
MOJIHSIJIOCH B IUKJIE, HO9TOMY IPHUAETCH KOTUPOBATE IMKJI B METO/, 3aIIpOCca.




Mmasa 1 PedakTopuHr, nepsbii npumep

Tlocsie kKOMOUAALMHE U TECTHPOBAHUSA Pe3dyJIbTaTa peddaKTOPUHTA TO JKe ca-
moe g npogenan giasa frequentRenterPoints:

class Customer
public String statement() {

int frequentRenterPoints = 0

Enumeration rentals = _rentals elements(),

String result = VYueT apeHps ana  + getName() + \n

while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement(),
frequentRenterPoints += each getFrequentRenterPoints()

//noKasaTh pes3ynLTaTh ANA 9TOR apeHmp
result += \t + each getMovie() getTitle()+ \t +
String valueOf(each getCharge()) + \n ,
}

//006aBUTEL HUXHAA KOROHTUTYN
result +=  Cymma 3a00nXeHHOCTM cocTasnser  +
String valueOf(getTotalCharge()) + \n
result += Bu 3apabotanu + String valueOf(frequentRenterPoints) +
04KOB 3a aKTWBHOCTb
return result
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public String statement() {
Enumeration rentals = _rentals.elements();
String result = "Y4eT apergs ans © + getName() + "\n",
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals nextElement(),

//noxasaTh pesynbTaTh ANS 3TOW apeHab
result += "\t" + each.getMovie().getTitle()+ "\t~
String.valueOf(each getCharge()) + "\n",
}

//006aBUTL HUXKHUIA KONOHTUTYN

result += "CyMMa 3300NXEHHOCTW COCTaBnsetT " +
String valueOf(getTotalCharge()) + "\n",

result += "Bu 3apaboTann ~ +
String valueOf(getTotalFrequentRenterPoints()) +
" O4YKOB 33 aKTMBHOCTL"

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,
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Tnasal PechakTopuiRT, NEpBLIA NPUMEP

Ha puc. 1.8-1.11 noxasausl n3MeHEeHM A, BHECEHHEIE B IIpoliecce pedarTo-
pHHTa B fuarpaMMax KJaccoB M JHarpaMMe B3aMMOJEHCTBHS AJNA METOZA
statement.

Rental
Customer
Movie 1 daysRented Int E
priceCode int getCharge() statement()
getFrequentRenterPonts()

Puc. 1.8. Juazpamma xaaccos 0o gbidesleHUs nodciema umozo8ulx Cymm

aCustomer aRental aMovie

statement ——-—————] ]

* [for all rentals]
getCharge I |
getPriceCode
getFrequentRenterPoints |
getPriceCode
L] “l

| |

Puc. 1.9. JTuazpamma nocaredosamenvrocmu 00 svifenrenus nodciema
UMO208bLX CYMM

CTOUT OCTAHOBUTHCH W HEMHOI'0 HOPaSMBIILIATL O NocjkenHeM pedaxTo-
punre. [Ipu BHITONIHEHUN GONBIIMHCTBA NPONEAYD pedaKTOPHHIA 00BEM
KOJa YMeHbUIaeTcs, HO B JAHHOM cJiyudae Bce HaobGoport. [deso B ToM, UTO B
Javal.l TpeGyerca MHOI'0O KOMaHj [AJS OpraHM3alyyl CyMMHDPYIOIIEro
nukJga. ake ANs IpOCTOro MUKJIA CYMMUPOBAHUSA C OJHOM CTPOKOH KOZA
JUIA KayKOTO 9JIEMEHTA HY KHEI IIIECTh BCIIOMOTATeIbHBIX CTPOK. OTO MAHO-
Ma, OYeBULHAA JJIs JI000TO IPOrpaMMuUCTa, HO, TEM He MeHee, OHa COCTOUT
73 6OJBUIOTO KOJIMUECTBA CTPOK.

Taxice BoI3pIBaeT OecIOKOWCTBO, CBABAHHOE ¢ TAKOrO BUAA pedarTopuH-
oM, BOBMOXKHOE ITaJieHue IIPON3BOANTebHOCTH. IIpesk it KO/ BEINOJIHAN
IIUKJ wh1le OXMH pas, HOBBIH KOJ BLIIOJIHAET €ro TP pasa. [oaro BeIIoa-
HAoIMics TUKI while MOYKET CHUSHTH IIPOMSBOAUTEJHHOCTH. MHOTHE
IPOrpaMMHUCTHI OTKA3aJIUCh ObI OT TOL0OHOTO pehaKTOPHHTA JIUIIE O TaH-
Hoit npuumbe. Ho o6paTure BHEMaHue Ha CJIOBO «MOJKeT». Jlo mpoBeJeHUs
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Rental Customer
Movie 1 daysRented int %k
statement()
priceCode int getCharge() getTotalCharge()
getFrequentRenterPoints() getTotalFrequentRenterPoints()

Puc. 1.10. Jluazpamma Kraccos nocie 8vldeneHus nodciema umozo6vlx Cymm

aCustomer aRental aMovie

| I |

statement R — |
getTotaiCharge |
I l

* [for all rentals] getCharge i

getPriceCode '
U 2

getTotalFrequentRenterPoints |
S [

|
* [for all rentals] getFrequentIHenterPomts l

lT getPriceCode |
LT |

| I l

Puc. 1.11. Tuazpamma nocredosamenvnocmu nocae évidesernus nodciema
UMOozo6bLX CYMM

npoduIMpPOBaHUA HEBO3MOMKHO CKa3aTh, CKOJBKO BpeMeHHu TpebyeT MUK
JJIf BHIUMCJIEHNHA M IIPOMCXOLHT JIK obpalieHne K MUKJAY ZOCTATOYHO yac-
TO, YTOOHI IOBJIMUATHL HA UTOTOBYIO IIPOHU3BOAUTENHHOCTD cucTeMbl. He Gec-
noKo#iTech 00 3THX Belllax BO BpeMdA nposefennd pedaxropunra. Korga Bei
IIPUCTYIUTE K ONTUMU3AINH, TOTAa X HYXKHO 6yeT 06 9TOM 6eCIIOKOUTHCSH,
HO K TOMY BpPeMeHH Balile II0JI0KEHHEe OKAYKeTCHA 3HAYUTENHHO 0oJiee BBI-
TOLHBIM JIJIsl ee IPOBEAEHNs U y Bac OyxeT GOJIbIIe BO3MOXKHOCTEMH Asa ad-
eKTHBHOM onTHMU3ANHK (CM. 06cyxageHue Ha cTp. 80).

CosnaHnble MHON METOABI JOCTYIIHEI Telleph JI00OMY KOLY B KJjacce custo-
mer. Ux weTpynHo 1o6aBuTh B nHTEepdeiic Kaacca, ecau JaHHAasg nHpopMa-
nudg norpebyercd B IPYTUX YACTAX cucTeMbl. IIpy OTCyTCTBUM TAKUX METO-
JOB APYTUM MeTOJaM HPUXOANTCA PaszbupaThCs ¢ YCTPOMCTBOM KJacca
apeHABI U CTPOUTH NUKJEL. B cJI0KHOH cucTeme AJif 3TOTO IPUJeTCd Hallu-
CaTh ¥ COIPOBOMKAATE 3HAYUTEILHO Gopminii 06eM Koza.
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MMaBa 1 PedakTopwHr, Nepsbii nprMep

Bz1 cpasy mouyBeTByeTe pasHHUIy, yBumeB htmlStatement. Ceituac s nepei-
Iy oT pedaKkTopUHTa K 100aBIeHNI0O MeTOA0B. MOJXHO HaIlnCcaTh TAKOHU KOJ
htmlStatement um ZoGABUTL COOTBETCTBYIOIIME TECTHI:

public String htmlStatement() {
Enumeration rentals = _rentals elements()
String result = <H1>Onepaumu apeHas gng <EM> + getName() +
</EM></HT><P>\n
while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement(),
// NoKasaTb Pes3ynbTaTs N0 Kaxgon apeHpe
result += each getMovie() getTitle()+ +
String valueOf(each getCharge()) + <BR>\n ,
}
//000aBUTb HUXHIA KONOHTUTYA
result +=  <P>Bawa 33BonXeHHOCThL cocTasnseT <EM> +
String valueOf(getTotalCharge()) + </EM><P>\n
result += Ha 3Tol apenae Bb 3apafoTanu <EM> +
String valueOf(getTotalFrequentRenterPoints()) +
</EM> 04KOB 33 aKTUBHOCTLLP>
return result,
}

BrigenuB pacueThl, g ¢CMOT €CO3IaTh MeTOX htmlStatement m mpu aTOM IIO-
BTOPHO HCIIOJB30BATE BeCh KOJ IJIA PAcUeTOB, HMEBIINNCSA B IePBOHAYATb-
HOM MeToze statement. 9To OBLIO cleaHo 6e3 KOMUPOBAHUA ¥ BCTaBKH, 110~
9TOMY €CJIH IIPAaBHJI& PACyeToB M3MEHATCH, IepeeNbLIBATE KOoJ HyKHO By-
IET TOJBKO B ogHOM Mecte. JI1060# Apyroit Buj oT4yeTa MOMKHO NOATOTOBUTDH
ObicTpO M mpocto. PedakTOpHHI He OTHSAJ MHOPO BpPeMeHU. BoJbIIyio
YaCTh BPEMEHU A BLIACHAN, KAKYI0 QYHKIIHIO BEIIOJIHIET KO, a 3TO IIPHUII-
JIoch OBI ZIeJIaTh B JI000M caydae.

Yacre Koma cxonuposana n3d ASCII-sepcunt, B OCHOBHOM M3-3a OpPraHu3a-
uuy mukiaa. Ilpu gansHeiineM npopeieHNy pedakTOPUHTA 9TO MOMKHO OBI-
J10 OBI YIYy4UIIUTS., BhIeieHe METOOB [JI 3aT0JI0BKA, HUMKHETO KOJOHTH-
TYyAa M CTPOKHU C AETaJAMH — OAZUH M3 IyTeH, KOTOPLIMH MOYKHO MHOHTH.
Kax 570 ciesiaTh, MOMKHO Y3HATh U3 IpuMepa 1 « DopMupoBaHus mabio-
Ha meroga» (Form Template Method, 344). Ho Teneps mONb30BATENH BBI-
JBUTAIOT HOBEIE TpeboBanus. Ouu co0upaOTCa N3MEHUTD KJIacCuhUKALUI0
duasmor. IToka HesicHO, KAK UMEHHO, HO ITOX0¥e, UTO OYAYT BBEIEHBI HO-
BEI€ KaTEeropuu, a CYIIeCTBYIOIIMe MOIYT U3MeHUThbCH. I[JIfA 9TUX HOBLIX
KaTeropuii JoJKeH OBITh YCTAHOBJEH MOPALOK OILIATHI M HauMcjaeHus 6o-
HYCOB. B jaHHOe BpeMd OCYIIECTBJIEHNEe TAKOT0 POLa U3MeHeHUil 3aTpYA-
HeHo. UT0o661 MOAUAUIIUPOBATE KJIACCHPHKANNIO QUILMOB, IPUIETCH U3-
MEHSATH YCJOBHLIE OIIEPATOPHI B METOAAaX HAUUCICHUA OILIATHI X GOHYCOB.
CuoBa cemyraeM KOHS pe)aKTOPHHTA.
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3amMeHa yCroBHOM NOrMKu Ha NOAMMOpPdU3M

HepBasa uacTe npobaems! 3axawuaerca B Oyioxke switch. OpranusoBsiBaTh
IepexaUeHre B 3aBUCUMOCTH OT aTpubyTa Apyroro o0beKTa — HEyJauHasa
npnes. Eciu y:x 6e3 omepaTopa switch He 060UTHCEH, TO OH JOJI’KEH OCHOBBI-
BaThCA HA BAIINX COOCTBEHHBIX, a He UYKUX JaHHBIX.

class Rental
double getCharge() {
double result = 0,
switch (getMovie() getPriceCode()) {
case Movie REGULAR
result += 2,
1f (getDaysRented() > 2)
result += (getDaysRented() - 2) = 1 5,
break
case Movie NEW_RELEASE
result += getDaysRented() = 3,
break,
case Movie CHILDRENS
result += 15
1f (getDaysRented() > 3)
result += (getDaysRented() - 3) » 1 5,
break,
}
return result,

}
970 mogpasymeBaerT, uTo getCharge 0IKeH IepeMecTUThLCA B Kirace Movie:

class Movie
double getCharge(int daysRented) {
double result = 0,
switch (getPriceCode()) {
case Movie REGULAR
result += 2
1t (daysRented > 2)
result += (daysRented - 2) = 15,
break,
case Movie NEW_RELEASE
result += daysRented = 3,
break,
case Movie CHILDRENS
result += 1 5,
1f (daysRented > 3)
result += (daysRented - 3) « 15,
break,
}

return result,
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Tnasa 1. PehakTOPWHF, NepBLIv NpUMep

Jlnsa Toro uTo6sI 3TOT Ko paboTas, MHe IPUIIJIOCH IePeIaBaTh B HErO IPO-
JOJKUTENLHOCTh apeHgbl, KOTopad, KOHEeUHO, NpejicTaBjiseT coboil maH-
Hele u3 Rental. MeTox dpaKTHYeCKH HCIIOJNL3YeT ABa dJIEMEHTA JAHHBIX —
IIPOJOJIXKUTEJLHOCTS apeH bl 1 Tun ¢duiabMa. [Touemy s npefnodesn mepe-
JABATDH TIPOJOJKHTEILHOCTE apeH sl B Movie, a He Tun ¢uabpMa B Rental?
IToromy uTo mpeAmosIaraeMeIe N3MEHEHUS KacaloTCA TOJBKO BBEAEHUA HO-
BBIX THUIIOB. [JaHHBIE O THIIaX OOLIYHO OKAa3kIBalOTCA 0oJiee HOABePIKEHHBI-
MU naMeHeHnAM. f Xxouy, uTo6bl BOJIHOBOMH ahdheKT H3MEHEHH A THIIOB (HHJIb-
MOB OBIJI MEUHMMAJIBHBLIM, HO3TOMY PEIINJ PACCUUTHIBATH CYMMY OIJIATHI
B Movie.

A momecTu 9TOT MeTO B Movie u uamMeHud getCharge Ans Rental Tak, 4ToObI
MCIIONB30BaJICH HOBRIM MeTox (puc. 1.12 1 1.13):

class Rental...
double getCharge() {
return _movie getCharge(_daysRented);
}

ITepemecTnB MeTox getCharge, 1 IPON3BELY TO e caMoe ¢ MEeTOJOM HadHc-
JneHus 6oHycoB. B pesyabTraTe 06a MmeToa, 3aBucHInKe OT THOA, OYAYT CBe-
JeHbI B KJIACC, KOTOPHIH COREPIKUT ITOT THIL:

class Rental...
int getFrequentRenterPoints() {
1f ((getMovie().getPriceCode() == Movie.NEW_RELEASE) &&
getDaysRented() > 1)

return 2;
else
return 1;
}
Rental Customer
. *
daysRented. int statement()
getCharge() htmiStatement()
getFrequentRenterPoints() getTotalCharge()
getTotalFrequentRenterPoints()

Movie

priceCode: int

Puc. 1.12. uazpamma Kraccos 0o nepemew,eHus memodos 6 Movie
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class Rental
int getFrequentRenterPoints() {
return _movie getFrequentRenterPoints(_daysRented)

class Movie
int getFrequentRenterPoints{int daysRented) {
1t ((getPriceCode() == Movie NEW_RELEASE) && daysRented > 1)

return 2
else
return 1
}
Rental Customer
)
daysRented int statement()
getCharge() htmiStatement()
getFrequentRenterPoints() getTotalCharge()
getTotalFrequentRenterPoints()

Movie

priceCode int

getCharge(days int)
getFrequentRenterPoints{days int)

Puc. 1.13. Juazpamma karaccos nocie nepemeuierus memodos 6 Movie
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HakoHew~To... HacnepgosaHue

¥ Hac eCTh HECKOJILKO THIIOB (PUILMOB, KAMKALIA U3 KOTOPEIX II0-CBOEMY
OTBEYAaeT Ha OJWH U TOT Ke Bompoc. Iloxoske, 3xech Haiiiercsa pabora ais
noaKJaccoB. MosKHO 3aBeCTH TPH MOJKJIacca Movie, B KAMKIOM B3 KOTOPBIX
OyZeT CBOS BePCHUS METOJa HauKCcAeHusA miaaThl (puc. 1.14).

Movie

getCharge

AN

Regular Movie Childrens Movie New Release Movie

getCharge getCharge getCharge

Puc. 1.14. IIpumenenue Hacredosanus Oas Movie

Taroil pHeM MO3BOJISET 3aMEHUTH oIepaTop switch mommmopduamom.
K cosxanenunio, y aTOro pellieHNA ecTh MaJIeHbKKI HeZOCTATOK — OHO He pa-
6oraer. PuaeM 3a BPEeMs CBOEr'0 CYIUIECTBOBAHWS MOXKET M3MEHUTH THII,
00'BEKT 3Ke, IOKa OH JKUB, UBMEHUTH CBOM KJacc He MoKeT. OTHAKO BBIXOJ
ectp — narrepu «Cocrosguue» (State pattern [Gang of Four]). IIpu stom
KJIacchl TprobpeTaloT caeayomuit sug (puc. 1.15):

Movie Price

getCharge © 1 getCharge

A\

return price getCharge

Regular Price Childrens Price New Release Price

getCharge getCharge getCharge

Puc. 1.15. Hcnoav3o8arnue nammepHa «COCTMOAHUE» ¢ movie

IIOGaBJIHH YPOBeHb KOCBEHHOCTH, MOXXHO IIOPOXIATh IIOAKJIACCHI Price u
N3MEHSATH Price B ciay4dae HeOﬁXO}.II/IMOCTH.

Y Tex, KTO 3HAKOM ¢ IATTEPHAMHU «0aHIBI YETHIPEX », MOJKET BOSHUKHYTh
Borpoc: «YTo 3T0 — cocTosgHUe Uan crpaterus?» IlpeAacrasaser Ju KJace




3aMeHa YCNOBHOM NOMMKN Ha NONMMOPGA3M 53

price ajnropurmM pacdeTa IeHbI (1 TOTa g IpeAnodes 651 Ha3BaTh ero Pricer
uian PricingStrategy) uam cocrosiuue ¢puabpma (Star Trek X — HOBHHKA
npokara). Ha garHOoM sTane BEIGOD naTTepHa (1 UMEHH) OTpaMkaer crocod,
KOTODBIM BBI XOTHUTE NIPEACTABAATE cebe CTPYKTYPY. B HacToAn i MOMEHT
f1 mpejcTaBiAo 3T0 cefe KaK cocTosHue dunbma. Eciau nosgHee g pemnty,
YTO CTPATeIrus Jydllle Ilepe/aeT MOM HaMepeHUd, s IpousBely pedarTo-
PUHT U HOMEHSI0 NMEHA.

Jlnst BBOJIa cXeMBbl COCTOSIHHUM A MCIIONL3YI0 TP Ollepanuy pedakTopuHra.
CHauajia 1 mepeMeIny NoBefieHWe KOAa, 3aBHCAINEro OT TUIA, B NIATTEPH
«CocTosiHME» € IOMONIBIO «3aMeHBI KOJa THUNA COCTOSIHUEM/CTpaTeruneils»
(Replace Type Code with State/Strategy, 231). 3areM MOKHO IIDUMEHUTH
«ITepememenue meroga» (Move Method, 154), aTo6bI IEPEHECTH OIIEPATOD
switch B kaacc Price. Hakonen, ¢ momMobio «3aMeHbI YCJIOBHOTO OII€PaTO-
pa nonumopdusmom» (Replace Conditional with Polymorphism, 258) a uc-
KJiouy onepatop switch.

Hauny ¢ «3ameHB KOfa THHA cocTosiHMeM/crparerueil» (Replace Type
Code with State/Strategy, 231). Ha aToM mIepBOM L1are K KOLY THIIA CJIELY-
eT mpuMeHNTEL « CamMmouHKancyasanuio noas» (Self Encapsulate Field, 181),
Y4TGBl TAPAHTUPOBATH BLITIOJHEHNE JIIOOBIX AeHCTBUI ¢ KOJOM THIIA Yepes
meronnl get u set. Tlockoabky Koj o Gosbiriell 4acTH NOJNyUYeH U3 PYTUX
KJIaCCOB, TO B GOJLEIIMHCTBE METOZOB YiKe MCIOoab3yeTca MeTof get. Ogua-
KO B KOHCTPYKTOPAX OCYIIECTBIAETCA OCTYIH K KOLY IIeHbI:

class Movie
public Movie(String name, 1nt priceCode) {
_title = name
_priceCode = priceCode

}
BmecTo 93TOr0 MOXKHO IPUOETrHYTEL K MeTOAY set.

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

}

IIpoBOXXY KOMOHIAIIMIO U TeCTUPOBAHKE, IPOBEPSAA, UTO HUYEro He Hapy-
muiaochk. Temeps 06aBis0 HOBBIE Kiacchl. O6ecrieunBalo B 00beKTe Price
MIOBEJIeHUE KOJa, 3aBUCsIlee OT THIIA, C IIOMOIIbI0 aGCTPAKTHOTO MeToja B
Price ¥ KOHKPETHBLIX METOLOB B IOAKJIACCAX:

abstract class Price {
abstract int getPriceCode()

}

class ChildrensPrice extends Price {
int getPriceCode() {
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return Movie CHILDRENS,

class NewReleasePrice extends Price {
1nt getPriceCode() {
return Movie NEW_RELEASE

class RegularPrice extends Price {
1nt getPriceCode() {
return Movie REGULAR,
}
}

B sToT MmoMeHT MOXKHO KOMIIMJINPDOBATH HOBBI€ KJIACCHI.

Teneps TpebyeTcs M3MEHHUTH METOXHI JOCTyIIa Kjacca Movie, UTOGHI KOJX
KJIacca IeHBI UCTI0Ib30BaJ HOBBIHM KJIacc:

public int getPriceCode() {
return _priceCode

}

public setPriceCode (int arg) {
_priceCode = arg,

}

private int _priceCode,

9TO 03HaYaeT, YTO HAAO 3aMEHHUTH MoJie KOJa LEeHHI TOJIEM IeHbl U u3Me-
HUTL QYHKIIUY JOCTYIIA:

class Movie
public 1nt 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,
default
throw new IllegalArgumentException( Incorrect Price Code’ ),

b

private Price _price,
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TenepL MOXHO BBIIIOJIHUTH KOMIINJANNIO U TeCTHPOBaHUE, a GoJtee cJIoXK-
HbI€ MeTOABI TAK 1 HE Y3HAIOT, YTO MUP U3MEHNJICA.

3areM npumeHsAeM K getCharge «Ilepememenue metona» (Move Method,
154):
class Movie
double getCharge(int daysRented) {
double result = 0,
switch (getPriceCode()) {
case Movie REGULAR
result += 2,
1f (daysRented > 2)
result += (daysRented - 2) « 15,
break
case Movie NEW_RELEASE
result += daysRented = 3,
break,
case Movie CHILDRENS
result += 1 5,
1f (daysRented > 3)
result += (daysRented - 3) * 1 5,
break
}
return result,

}

ITepemeriienrie IPOM3BOAUTCS JIETKO:

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,
1f (daysRented > 2)
result += (daysRented - 2) = 1 5,
break,
case Movie NEW_RELEASE
result += daysRented » 3,
break
case Movie CHILDRENS
result += 1 5,
1f (daysRented > 3)
result += (daysRented - 3) = 1 5,
break
1
return result
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ITocne mepemelieEMA MOKHO IPUCTYIUTH K «3aMeHe YCIOBHOI'O OIIEPaTO-
pa noaumopdusmom» (Replace Conditional with Polymorphism, 258):

class Price
double getCharge(int daysRented) {
double result = 0,
switch (getPriceCode()) {
case Movie REGULAR
result += 2
1t (daysRented > 2)
result += (daysRented - 2) = 1 5,
break
case Movie NEW_RELEASE
result += daysRented » 3,
break
case Movie CHILDRENS
result += 1 5,
1f (daysRented > 3)
result += {daysRented - 3) = 1 5,
break,
}
return result,
}

ITo 4 JeJsa0, 6epsa o oAHON BETBU IPEJIOMKEHUs Case M cO3LaBasd 3ame-
maromui meroxn. Haunem ¢ RegularPrice:

class RegularPrice
double getCharge(int daysRented){
double result = 2
1f (daysRented > 2)
result += (daysRented - 2) ~ 1 5,
return result,

}

B pesyabraTe samerjaeTcs pOoAUTEBCKOE ITPEAJIOXKEHHe Case, KOTOPoe A
IIPOCTO OCTABJAIO KakK ecTh. [locsie KOMIUAALUY U TeCTUPOBAHUSA BTOM BeT-
BYU st Oepy CJeAYIOMYIO M CHOBA KOMIIMJIUPYIO 1 TecTupyio. (UTOOH IpoBe-
pHUTH, AEUCTBUTENLHO JIHU BLEIIOJHACTCA KO MOAKJACCA, I YMBIIIJIEHHO Je-
JIal0 Kaxkyo-Hubyab OmMOKY M BBIIOJNHAI KOH, yOeXIasich, UTO TECTEH
«CJIeTaI0T» . TO BOBCE HE 3HAUMT, UTO S MapaHOUK.)

class ChildrensPrice
double getCharge(int daysRented){
double result = 15
1f (daysRented > 3)
result += (daysRented - 3) « 15,
return result,

}

class NewReleasePrice
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double getCharge(int daysRented){
return daysRented + 3
}

Ilpoznenar »T0 CO BCceMu BeTBAMU, si O0BABNAW aOCTPAKTHHIM MeToh Pri-
ce getCharge:

class Price
abstract double getCharge(int daysRented)

Taxyrio :xe IPoIeAYPY A BRIMOJHSAIO AN getFrequentRenterPoints:

class Movie
int getFrequentRenterPoints(int daysRented) {
1f ((getPriceCode() == Movie NEW_RELEASE) && daysRented > 1)
return 2
else
return 1

}
Crauana g nepemernaio Merorn B Price:

Class Movie
int getFrequentRenterPoints(int daysRented) {
return _price getFrequentRenterPoints(daysRented)
}
Class Price
int getFrequentRenterPoints(int daysRented) {
1f ((getPriceCode() == Movie NEW_RELEASE) && daysRented > 1)
return 2
else
return 1

}

OnHAKO B »TOM cJayuae d He O0BABIAI METOA POAUTENbCKOro KJacca ab-
CTPaKTHBIM. BMECTO 3TOT0 A CO3[a10 3aMeIalouii MeTol B HOBLIX BepCH-
AX U OCTABJIAIO OIpefesieHNe METOJa B POSUTENBCKOM KJacce B KauecTRe
3HAYEHUSA N0 YMOJYaHNIO:

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

Class Price
int getFrequentRenterPoints(int daysRented){
return 1
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Mnaga 1. PehaktopuHr, nepabiv npumep

Bsegmenue natTepra «Cocrosinue» norpe6oBasio Hemanoro tpyaa. CTour ju
3TOT0 AOCTUTHYTHIN pe3yanTaT? [IpeMMyIecTBo B TOM, YTO eCJIH U3MEHUTh
nosepeHue Price, fo0aBUTH HOBBIE EHHI UK JOMOIHUTEILHOE HOBefeHue,
3aBHCHAINEe OT IIEHEI, TO PEANV30BATL UBMEHEHUA OyeT 3HAUUTEALHO Jer-
4ge. JIpyruM yacTaM IPUIOYKEHNS HIYEro He U3BEeCTHO 00 UCIOAb30BAHUHU
natrepHa «Cocrosguue». Ilna manenskoro sabopa QyHKIMIL, UMEIOLIErocs
B JaHHBIA MOMEHT, 3TO He UrpaeT 00Jb1I0l poau. B 6osee CI0KHOM cHcTe-
Me, I'lie 3aBHCAIIMX OT IleHbl IOBENeHUH ¢ JecAToOK U 6oJiee, pasHuna 6yqeT
BeaUKa. Bce n3MeHeHUS MPOBOAMINCH, MANeHbKUMHY mIaramMu. IlucaTs Kox
TaKUM CIIOcO60M JO0JIr0, HO MHE HH Pasy He IPHINIOCH 3alyCKATH OTJIAk-
UMK, II03TOMY B JeHCTBUTEJEHOCTH IIPOLIECC IPOLIeS BeckMa 6uicTpo. Mue
noTpe6oBayock GoJIbIle BPEeMEHH AJIS TOTO, UTOGBI HAMMCATE STy 4acTh
KHUTH, YeM JIJI BHECEHUA U3MeHeHHUH B KOJ.

Bropoii riiaBHEL pepakTOPHHT 3aBepiieH. Teneps 6yeT 3HAUNTEIHHO IIPO-
Ifje UBMEHHUTE CTPYKTYPY KJIacCuDUKAuuy HUILMOB UJIA M3MEHUTh IPaBU-
Jia HAYWCJIEeHU A OTLIATEI ¥ CUCTEMY HAYNCJICHUA GOHYCOB.

Ha puc. 1.16 u 1.17 noxasano, kKak narreps «COCTOSHUE» , KOTOPLIH I IPU-
MeHuJI, pabotaeT ¢ uHbOPMaIeii 1o MeHaM.

aCustomer aRental aMowvie aPrice

r

statement ———— |
getTotalCharge

* [for all rentals] getCharge |

T

getCharge (days)

|
l
|
|
getCharge (days) XI
1 I
getTotalFrequentRenterPounts l

e I |

* [for all rentals] getFrequentRenterPoints | |

getFrequentRenterPoints (days) l l
L getFrequentRenterPoints {days)

/l

—

Puc. 1.16. Juazpamma g3aumodeiicmeus ¢ npuMeHenuem
nammepra «Cocmosnue»
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Movie Price

title: String getCharge(days:int)

getFrequentRenterPoints (days: int)

getCharge(days: int)

getFrequentRenterPoints(days:int) i\
/ [ ]
1 ChildrensPrice RegularPrice
getCharge{days:int) getCharge(days:int)

NewReleasePrice

getCharge{days:int)
getFrequentRenterPoints (days: int}

Customer
Rental

name: String

daysRented: int *
statement()

getCharge() htmiStatement()

getFrequentRenterPoints() gefTotalCharge()
getTotaIFrequentRenterPoints()

Puc. 1.17. Juazpamma Kiraccos noce dobaenrenus nammepHa «Cocmoanue»

3akounTenbHble pa3MblilieHUs

Dro npocToii puMep, HO HA/(eI0Ch, YTO OH AaJI BAM IIOYYBCTBOBATh, UTO Ta-
Koe peaKTOpUHT. BHLIO HCIONB30BAHO HECKONBKO BUOB peakTOpUHTA,
B TOM uHcJe «Boigenenne merogar (Extract Method, 124), «IlepeMeilieHE
metona» (Move Method, 154) n «3amMeHa yCJIOBHOTO oIepaTopa MOJUMOp-
dusmom» (Replace Conditional with Polymorphism, 258). Bce oY TIpUBO-
IAT K GoJlee TPAaBUILHOMY PacIpe/ieIeHIIO OTBETCTBEHHOCTH MeXKIY KJac-
CaMM CHCTEMBI ¥ 06JIerJatoT COMPOBOKAeHNe Kofia. ITO He IIOX0Ke Ha KOA
B MPOLEAYPHOM CTHJE K TpefyeT HEKOTOPOX NPUBBIUKH. Ho npuBEIKHYB
K TAKOMY CTYLIIO, TDYAHO BO3BPAILATHCA K IIPOLEYPHEIM mporpaMMam,

CaMBIil BAXKHBIH YPOK, KOTOPBI HOJKEH Nperojarb JaHHBIA TpUMeEp, 9TO
pPUTM pepaKTOPHHTA: TECTHPOBaHNE, MaJIble u3MeHeHUs, TeCTHpOBaHue, Ma-
JIbIe U3MEHeHUs, TeCTHPOBaHUe, Majble USMEHEHUA. IMeHHO TaKOH PUTM
nenaeT pedaK TOPUHT OLICTPEIM U HAJEXHKHBIM.

Ecau Bbl JOLIIM BMeCTe CO MHOH O 9TOTO MecTa, TO yKe JOJIHHBI TIOHU-
MaTh, IS Uero HyxeH pedaxropuur. Temeps MOMKHO HEMHOI'O 3aHATHCH
HACTOKAMH, IIPUHITUIIAMY U Teopreil (XOTA ¥ B OTPaHUIEHHOM of6beme).



NMpuHUMNbl pecdakTOpUHra

TIpuBemeHHbI# IpUMeD AOJMKeH GBI JaTh XOpoliiee IPEACTaBIEHNUE O TOM,
yeMm 3aHuMaerca pedaxrtopunr. Terneps mopa cpenaTh IDAr Hasal U pac-
CMOTpETh OCHOBHBIE HPWHIIAIE pe)aKTOPUHTa ¥ HEKOTOpEIe TPobjieMBl,
0 KOTOPHIX CIAeAYeT 3HATH IPH IPOBeAeHUY DedaKTOPUHTA.

OnpeaeneHuve pedakTOpUHra

51 Bcerga ¢ HEKOTOPOH HACTOPOXKEHHOCTLIO OTHOIIYCE K OIIpEJeJICHUSAM, 110~
TOMY YTO ¥ Ka’KJ0T0 OHH CBOM, HO KOTAa MUIIeNlb KHUT'Y, IPUXOAUTCA Je-
JaTh coGCTBeHHBIH BEIGOD. B 1aHHOM ciiyuae MOH oIpefesieHusI OCHOBaHBI
Ha pafore, npogenanHoi rpynmnoii Pansda dxoucona (Ralph Johnson) u
PALOM KOJLIET.

ITIepBoe, UTO clieyeT OTMETHTh, 3TO CYHUIECTBOBAHNE ABYX PA3JIUYHBIX OII-
peaeneHnt ciaoBa «pedaKTOPHHET» B 3aBUCHMOCTH OT KOHTEKCTa., JTO DPas-
JpaskaeT (MeHs — HECOMHEHHO), HO CAVKUT elile OAHKUM IIpUMepoM Ipob-
JIeM, BOBHUKAIOINX IpH paboTe ¢ eCTeCTBEHHBIMY A3BIKAMH.

IlepBoe onpesenenne COOTBETCTBYET (POPME CYHIECTBUTEILHOTO.

Mpumeyanune

Pegparmopune (Refactoring) (cyw.): usmenerue 80 8HympenHeli cmpyKmype npoepammHo-
20 obecneyenus, umerowiee yensio 0bne24ums NOHUMAaHUE e2o0 pabomsi U ynpocmums moou-
Gurauuio, He 3ampazusas Habnodaemo20 nosedeHus.
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[nasa 2. NpuHunnsl pedakTopuHra

IIpumepsl pehaKTOPNHETA MOXKHO HAaTH B Karayiore, Hapumep, «Brijgene-
uue metofa» (Extract Method, 124) u «Ilogsem nonsi» (Pull Up Field, 322).
Kax Taxkopoil, peakTOpUHI OOGRIYHO IpeACTaBifAeT coGoil He3HaYUTe b~
Hbele naMedeHnsa B 110, XxoTs ofuu pedaKkTOPUHT MOXKET MOBJEYL 3a cO00H
apyrune. Hanprmep, «Brigenenne xaacca» (Extract Class, 161) oObIYHO
BaeueT 3a coboir «Ilepemerienne metona» (Move Method, 154) n «Ilepeme-
merue noua» (Move Field, 158).

CyuiecTByer TaKkKe onpegesieHne pedakTOPUHIa KAK IIaroJabHOH GOPMEL.

Mpumeyanune

lpoussodums pegpakmopurz (Refactor) (2na2.): uameHamb CmMpykmypy npO2paMMHO20
obecneyeHus, npuMensa PAo pedakmopuHa08, He 3ampazusas e2o NosedeHus.

Hrak, MOXKHO B TeUEHHE HECKOJBLKHX YACOB 3aHUMATLCHA PedaKTOPHHTOM,
¥ 34 9TO BpeMs IIPOU3BECTH JeCATOK-APYToil pedak TOPUHTOB.

Mue MHOrZa 3aJa0T BOOPOC: «3aKaiouaeTcd JU pe)akTOPUHT IPOCTO B
TOM, UTO KOJ IPUBOANTCS B MOPAZOK?» B HEeKOTOPOM OTHOUIEHUH —~ Ja, HO
s1 TIOJIaralo, 4To pedaKTOPUHT — 3TO HeuTo GoJibIllee, MOCKOJABKY OH Ipefo-
CTaBJISIET TEXHOJOIMIO IIPUBEJCHNS KOJA B HOPANOK, OCYIIeCTBASEMOrO B
Gosee 5PGheKTUBHOM M YIPABISEMOM CcTHje. fI 3aMeTHJ1, 4ToO, HadYaB Npu-
MeHATHh pedaKTOPUHT, A CTAJ AeJATh 3TO 3HAUNTENHHO 3(hdeKTHBHEE, UeM
npexjae. 9TO U MMOHATHO, BeIb Teneph A 3Ha10, KaKue MeToAs! pedakTopus-
ra NpOM3BOAUTH, YMEIO MPUMEHATL MX TAK, YTOOBI KOJUYECTBO OUIMGOK
OKA3BIBAJIOCHh MUHUMAJIBHBIM, H IPY KaXKI0H BOZMOMXHOCTH IIPOBOKY TeC-
THUPOBAHHE.

Cinenyer Gosiee mOAPOGHO OCTAHOBHTHCH HA HEKOTODHIX MECTaX B MOMX
onpegeseHUsAX. Bo-nepBLIX, exsb pedaKTOPHHTa — YIPOCTUTH NOHUMAaHUE
1 MOAU(PHKANMIO IIPOrPaMMHOTO ofecrieyerns. MOKHO BRIIIOJHUTE MHOT0
H3MeHeHUH B IpOrpaMMHEOM obecedeHHH, B Pe3yJibTaTe KOTOPLIX €ro BU-
JuMOe HOBeJIeHNe H3MEHUTCH He3HAUNTEIbHO UK BoOOIIe He N3MEeHUTCH.
Pedakropuarom OyAyT TOJBKO TaKWe M3MEHEHUs, KOTOphIe CleJaHBl C
neasio o6JierYeHnd HOHEMAaHUA NCXOLHOTO Ko/a. IIpoTHBONONIOMHEIM IPH-
MEPOM MOMKET CHYSKHUTHh ONTHMH3aIUsA MPOUSBOAUTENbHOCTH. Kak M pe-
(haKTOPHHT, ONITHMHUBANUA TPOUIBOANUTENLHOCTHA OOLIYHO HE U3MEHAET 110~
BeleHUA KOMIOHEHTA (3a HCKJIKUYEHHEM CKOPOCTH ero paboTsl); OHA JHUIbL
H3MEHAEeT ero BHyTpeHHee yerpoiictBo. Henu, ogaxo, pasznuuusl. Onurn-
MH3AIKA IPOU3BOAUTENLHOCTH YacTO 3aTPYAHSET NMOHWMAaHUe Koja, HO
OHAa HeoOXoAMMA JJIA JOCTHKEeHHS KelaeMoTo pesyabTaTa.

Bropoe 06CTOATENLCTEBO, KOTOPOE A X0UY OTMETHTH, 3aKJII0UaeTcd B TOM,
YT0 PePaKTOPUHT He MeHAEeT BUANMOrO IIOBeAeHUs NporpaMMHOro odecie-
veHusA. OHO IPOLOJIMKAET BBIIIOJHATS Npekuue GyHrmuu. HuKTo — HHU KO-
HeYHBI# N01630BaTe)b, HY IPOrPDAMMMUCT — He CMOJKEeT CKa3aTh II0 BHEIIIHe-
MY BUAY, UTO UTO-TO MBMEHUJIOCH.
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C ogHOro KOHbKa Ha gpyromn

9T0 BTOPOE 0BCTOATEILCTBO CBA3aHO ¢ MeTadopoit Kenra Beka mo mosoxy
IBYX BHJIOB JeATelbHOCTH. [IpuMeHeHMe pedakTOpUHra npu paspaGorke
IpOrpaMMHOro ofecreueHns pasfesaeT BpeMs MeXIY JBYMs DPASHBIMH BU-
IaMH FeATEJLHOCTH — BBOJOM HOBBHIX QYHKINI M N3MEHEHHEM CTPYKTYDHL.
JIloGapsienre HOBBIX (PYHKIMIA He JOJKHO MEHATH CTPYKTYPY CYIIECTBYIO-
IJero KOJa: IPOCTO BBOXATCS HOBLle Bo3MoKHOCTH. IIporpece MOXHO onje-
HUTH, NoGaBaas TecTsl ¥ JOOUBaAChH UX HOpManbsHOH paborel. IIpu npose-
IeHuu pedaKTOPUHTa BBl CTPEMHUTECh He H06aBIATL QYHKIIUU, a TOIBKO
VJIy4IIATh CTPYKTYDPY Koga. [Ipu 9ToM He [06aBJIAIOTCA HOBBIE TECTHI (€CIN
TOJBLKO He 0GHAPYKUBAETCH IPONYINEHHAd PaHee CUTyaluA); TeCTE U3Me-
HSIOTCH TOJBKO TOTAA, KOrga 3TO aGCOMIOTHO HeOGXOAMMO, YTOGHI IIpoBe-
pUTH UBMeHeHUA B uHTepdelice.

B niporiecce paapaGoTKM IPOrpaMMHOro ofecrieueHNs MOMXKeT OKa3aThCs He-
00XOMMEIM YACTO TIEPEeKII0YaATHCA MeKAY SByMA BugamMu padoTsl. Iloms:-
TaBIIUCH AOBABUTL HOBYIO DYHKIIUIO, MOYKHO ODHAPYIKUTE, YTO 3TO I'opas-
IO TPOIIE CAeNaTh, €CIM U3MEHHTL CTPYKTYPY Koza. Torga cieayer Ha He-
KOTOpPOe BPEMSA IEPeKJIUUThECS Ha pedaKTODUHI. YIYUIIUB CTPYKTYDY
KOJa, MOXKHO J06aBaaTh HOBYIO QYHKIHIO. A 1o0uBIINCH ee pabOThI, MOXK-
HO 3aMeTHUTh, UTO OHA HAOMCAHA cnocoboM, 3aTPYAHSIOLIAM ee [TOHHUMA-
HHe, TOT/AA BEI CHOBA II€PEKJII0YaeTech M 3aHMMAaeTech PeaKTOPUHIOM.
Bce 3TO MOeT HPOHMCXOJUTH B TeUEHNE JeCATH MUHYT, HO B KAXKAbIN MoO-
MEHT BBl JIOJKHBI TOHUMATh, KOTOPLIM U3 BUJOB PaGOTHI 3aHATHI.

3a4yeM HY>XXHO NpoBoANTb pedaKTOPUHT?

§1 He cTaHy IPOBO3IJIAIIATL PePaKTOPHHT JIEKAPCTBOM OT BCeX GoJie3Hel.
9to He «cepebpsnas mynsa». TeM He MeHee BTO IEHHEIA HHCTPYMEHT — 3Ta-
KHe «cepebpsAnble MIOCKOryOmbl», MMO3BONAIOIINE KPEIKO YXBATUTH KOA.
PedaKTOPUHT — HTO UHCTPYMEHT, KOTOPHIK MOMHO M JOJIKHO HCIIOJNB30-
BaTh JJIA HECKOJIBKHUX uenei.

PecakTOPUHT yny4ywaeT KOMNO3ULUIO
nporpamMmHoro oéecnevyeHus

Bes pedaKTOpHHra KOMIO3HUIMA NPOTPAMMBI NPHUXOAUT B HErOAHOCTbH.
Ilo Mepe BHECeHMH B KOJ M3MEHeHWH, CBASAHHBIX C peajusalmeil Kpat-
KOCPOYHBIX IleJiel WK NPON3BORUMBIX Oe3 II0JHOI0 IOHMMAHUSA OPraHu3a-
I[N KOJa, MOCTIeAHAIA yTPAaulBaeT CBOIO CTPYKTYPHPOBAHHOCTh. Paso6paTs-
cA B IIPOEKTE, YATAA KOJ], CTAHOBUTCH BCe TPyZAHee. PehaKTOpHHT HATTOMM-
HaeT HaBejeHue NOPSAAKA B Kofe. YoOupaoTcd GparMeHTEl, OKa3aBIlKecs
He Ha CBOeM MecTe. YTpaTa KOAOM CTPYKTYDHOCTH HOCUT KYMYJIATHBHBINA
xapakTep. Uem cioxkHee paso6paThCs BO BHYTPeHHEM YCTpOHcTBe KoOZa,
TeM TpyJLHee ero COXPAaHUTh K TeM OGLICTpee IPOUCKOAUT ero pacnax. Pery-
JISPHO IPOBOAUMEI peaKTOPHHT HOMOraeT COXpaHATb GOpPMY KoAa.
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IInoxo cipoeKTHPOBaHHEIM KO 00BIYHO 3aHNMAET CAUIIKOM MHOI'O MeCTa,
YaCcTO OTOMY, YTO OH BHINIOJIHAET B HECKOJLKUX MeCTaxX OyKBaJbHO OFHO U
10 xe. ITosTOMy BayKHOM CTOPOHOHN YJYUIIEHUS KOMIIOZUIUM ABIAETCH
yIaajeHue JyOaupyomerocs Koja. BaXKHOCTE 3TOro cBsizaHa ¢ MoguduKa-
nuAMM KoZa B Oyayinem. Coxpaienne o6beMa Kojga He CHeIaeT CHCTeMY
GoJiee GBICTPOI, TOTOMY YTO N3MEHEHHE pasMepa oGpaza IporpaMMel B ma-
MATH peaKo uMeeT 3HaueHue. OaHAKO 06bEM KOJla UIPAET CYIeCTBEHHYIO
pOJIb, KOTAa TMPUXOAUTCA ero MoAgudHIupoBaTh. Yem Gosblne Koja, TeM
TPyAHEE IPABHJIBLHO ero MoAuPUIpOBaTh, ¥ pasbupaTbcad TPUXOJUTCH B
ero GosniieM o6beme. ITpu M3aMeHEeHUM KOJia B HEKOTOPOM MeCTe CHCTeMa
BefleT ce0f HECOOTBETCTBEHHO DacueTaM, MOCKOJLKY He MOAUMUIMPOBAH
JIpYroit yuacToOK, KOTOPLIH JeJlaeT TO Ke caMoe, HO B HeCKOJILKO MHOM KOH-
TeKcTe. YCTPaHAS AyONUpOBaHKe, MBI TAPAHTHDPYEM, YTO B KOZE €CTh BCe,
YTO HY?KHO, U IPUTOM TOJBKO B OZHOM MECTe, B UeM U COCTOUT CYTE XOpO-
LIeT'0 TIPOEKTHPOBAHUS .

PedakTopuHr o6neryaeTt NoOHUMaHne
nNporpamMmmMHoro obecneyeHus

Bo MHOrMX OTHOIIEHUAX IPOrpaMMUPOBaHNE MIPeACTaBIdeT co60H obre-
HUe ¢ KoMIbIoTepoM. [IporpaMMUCT MUITET KOJ, YKA3LIBAIOMNHA KOMIBIO-
Tepy, 4TO HeoGXOAUMO cLesiaTh, ¥ TOT B OTBET JeJlaeT B TOUYHOCTH TO, UTO
emy cragzano. Co BpeMeHeM pa3phiB MEXX/AY TeM, 4TO TpefyeTcs 0T KOMIIBIO-
Tepa, ¥ TeM, UYTO BEI €eMy FOBOPUTE, COKpAIaeTcsi. B TAKOM pelKuMe CyTh
IPOTPAMMHUPOBAHUSA COCTOUT B TOM, YTOGEI TOYHO CKAa3aTh, UTO Tpedyercd
ot KoMItbioTepa. Ho nmporpamMma ajipecoBaHa He TOJIBKO KoMusoTepy. IIpoi-
JeT HeKOTOpOE BpeMsA, H KOMY-HuOYyAb mMOHaZoOUTCS IIpOYecTh Balll KOX,
4T00BI BHECTHM KaKue-To nameneHus. 00 9ToM nosb3oBaTesie Koja YacTo 3a-
OBIBAIOT, HO OH-TO U €CTh IIaBHBIH. CTaHeT Jiu KTOo-HUOYAb BOJHOBATHCH
HM3-32 TOTO, YTO KOMIBIOTEPY AJAS KOMIMJIALUU NOTpebyeTca HeCKOJIBKO
JOIIOJHUTEJIBLHBIX UHKJI0B? 3aTO BAYKHO, UTO IIPOTPAMMICT MOXKET IIOTPa-
TUTH HEJENI0 Ha MOJUMUKANUIO KOAA, KOTOopasd 3aHsa Obl y HEro JIMuis
yac, 6yb OH B COCTOAHUY Pa300paThCs B KOJeE.

Bepma B TOM, 4TO KOT/la BEI OLeTeCh Haj TeM, UTOOBI 3aCTABHUTDH IIPOrDaMMy
paboraTh, TO COBCceM He JyMaeTe O paspaborumke, KOTOpPHIH OyjneT 3aHU-
MaThbcd €10 B Oyaymem. Hano cMeHATs PUTM, YTOOLEI BHECTH B KO, U3MeEHe-
HUsd, objerdaiouiye ero nouuManue. PeaKTOPHHT IIOMOTaeT CAEIATH KO
6osee JjerxuM piast urenus. Ilpu mpoBegeHun pedaKTOpPHHTa BBl Gepere
KOZ, KOTOpHIIf paboraeT, HO He OTJHYaeTCA UAeaNbHON cTpykTypo#. Ilo-
TDATHB HEMHOI'0 BPEMEHM Ha PedaKTODHHT, MOKHO JOOUTBHCHA TOTO, UTO
KOJ CTaHeT Jyunie "HQOPMUPOBATH O CBoeH nenu. B TakoM pexuMe CyTh
NIPOTPaMMHUPOBAHUSA COCTOUT B TOM, YTOGEI TOUHO CKa3aTh, UTO BbI HMeeTe
B BUAY.

Ot coobpaskeHUs HaBesSHBLI He TOJBKO ajdbrTpyuamom. Tarum OyxymuMm

paspaboTUMKOM YACTO ABJIAIOCE A caM. 31eCh PeAKTOPUHT UMeeT 0Co0y
BasXHOCTL., §I O4YeHb JIeHWUBBIA mporpammuct. Mos JieHb HpOABIAETCH,
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B YaCTHOCTH, B TOM, YTO A He 3allOMUHAIO /leTajlell KOJa, KOTODEIHA MHLLY.
Ha camowm gere, onacasch meperpysuThb CBOIO TOJIORY, S YMBIIIJIEHHO CTapa-
0Ch He 3alIOMHHATE TOrO, 4YTO MOTY Hailtu. §l cTapalocs 3aMHUCBIBATE BCE,
YTO B IPOTUBHOM CJIyYae MIPUIILIOCE OBI 3aIOMHUTE, B KOX. Brarogapd sTo-
My d MeHbIlIe BOJHYOCE u3-3a Toro, uro Old Peculier! [Jackson] y6uBaer
RJIETKU MOET'0 IOJIOBHOT'O MO3Ta.

¥ 3T0#f HOHATHOCTH €CTh U Apyrasa cTopoHa. ITocsie pedakTOpUHTra MHE JIer-
4e MOHATH He3HAKOMBIHN KoJ. I'IAAA Ha He3HAKOMBIH KOJ, S IBITAICH I10-
HATH, KK OH paboraer. CMOTPIO Ha OZHY CTPOKY, Ha APYTYIO U FOBOPIO ce-
0e: «Ara, BOT UTO JeJaeT 3TOT pparMeHt». 3aHnMafachk pedaKTOPUHIOM,
fi He OCTAHABIUBAIOCH HA STOM MBICIEHHOM 3aMEUAHUM, a4 U3MEHSIO 5TOT
KOJ TakK, 4TOOBI OH JIYUIlle OTPANKAJ Moe MTOHMMAHWe ero, a 3aTeM IpOBe-
P40, IPABUJIBHO JIU £ €70 HOHAJI, BEITIOJHAA HOBBIN KOJ U YOEIKIAACH B €r0
paboTOCIIOCOBHOCTH.

¥Yke ¢ caMOro HavaJsa s IpOBOKY Taxo¥ pedaKkTOpUHI HEOOJILIINX JeTa-
aeit. Ilo Mepe Toro Kak Kox craHoBurcsa Gojiee SICHBIM, A OOHAPYKHMBAIO B
€ro0 KOHCTPYKIINY TO, Uero He 3aMedas paubline. Ecau 6vl g He Mogudnn-
pOBAJI KOJ, TO, BEPOATHO, BOOOIIE 9TOTO He YBUAeJ Obl, IIOTOMY UTO HEe Ha-
CTOJBKO coobpasureneH, 4TOOLI IPEACTABUTEL BCE DTO 3PUTEJLHO B yMe.
Pansd Oxxoucon (Ralph Johnson) cpaBHMBaeT 3Ty nepsbie raru pedaxTo-
PUHTA ¢ MBITHEM OKHA, KOTOPOE TTO3BOJIAET BUAETE Jablie. fl cuuTa, 4To
npy M3VUEHUU KojAa pedaKTOPUHI' NPUBOJUT MeHd K 6oJee BLICOKOMY
VPOBHIO IOHUMAHNA, KOTOPOTo 4 HHAa4Ye OBl He JOCTHT.

PehakTOpUMHI MOMOraeT HanTu oWNOKHK

Jlyuniee noHUMAaHUE KOAA IOMOTAeT MHE BHISIBUTE oruuOku, Jloxen upu-
3HATBCH, UTO B MNOHCKe OIIUOOK A He OueHb uCKyceH. Ecth monu, crnocob-
HEIE TPOYecTh 00JbII0N QPpPAarMeHT Kojla ¥ YBUAeTh B HeM oIIudKY, f — HeT,
OxHaKO f 3aMeTHN, YTO HPU NPoBefeHuH pedaKkTOPHHIA KoJa i TIIYGOKO
BHUKAIO B HETO, UBITAACH NOHATH, YTO OH [eJIaeT, ¥ LOCTUTHYTOe HOHUMA-
HUe BO3BpaIai o0paTHo B Kof. Ilocie mposicHeHus CTPYKTYPH! Iporpam-
MBI HEKOTODHIE CAeJaHHbLle MHOM AONYIEHNA CTAHOBATCA HACTOABKO AC-
HBIMY, YTO § HE MOTY He YBHAETH OIUNOKH.

910 HanOMUHaeT MHe BhlcKasbiBanue Keuta Beka, KoTopoe OH WacTo mo-
Bropsier: «§fl He cuuTaio ceGa 3ameuarebHbIM nporpammucrom. I mpocro
XOpomuit MporpaMMuUCT C 3aMeYaTeLHBIMY NPUBEIUKAMU» . PedaKkTopuHT
OYeHE IOMOraeT MHe HUCATEH HANEIKHEIH Ko,

PepakTOPUHT NO3BONSIET ObICTpEE NNCaTb NPOrPaMMBbi

B xoHeuHOM cueTe BCe NMepeuucIenHoe CBOAUTCA K OAHOMY: pedaKTOPUHT
cITocoGCTBYET YCKOPEHUIO pa3paboTKu Koja.

' Copr uusa. ~ ITpumeu. ped.
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Kaxercs, uto saTo mpoTuBopeunT uutTyniuu. Korga g pacckassiBaio o pe-
¢axkTOpuHTE, BCEM CTAHOBUTCS FCHO, YTO OH IMOBLIMIAET KauecTBo Koga. Co-
BEPUIEHCTBOBAHWE KOHCTPYKIIMHU, YJIYUIIEHUE YUTAeMOCTU, YVMEHBIIIeHUE
yyciia oluGoK — BCe 9TO MOBLIIIAeT KauecTBo. Ho passe B pe3yJibTaTe BCero
9TOTO HE CHUYKAETCSH CKOPOCTh pPaspaboTKu?

51 coBepilIeHHO yBepeH, UTO XOPOIINHA AU3aflH CUCTEMBI BaKeH s ObICT-
poit paspaboTku TporpaMMHOro obecnedenus. [{eficTBuTe b0, BECh CMBICA
XOPOIIEero AM3aiHa B TOM, 4TOGHI CIeIaTh BOSMOSKHOM OBICTPYIO paspabor-
Ky. Be3 Hero MmokHO HexoTOpOe BpeMs OBICTPO HMPOABUTATHCHA, HO BCKOpe
ILIOXOHM AWM3aifiH CTAHOBUTCA TOPMO30M. Bpems Gy/eT TpaTuThLCA He HA KO-
O0aBieHNe HOBBIX PYHKIHUI, a HA IOMCK U McIIpaBjieHne omubok. Moaudu-
Kanuga 3aHuMaeT Oonbiile BpeMeH|, KOTja IPUXOANTCS pasbuparhes B cuc-
TeMe U UCKaTh AyOyupylomuiica kox. [lobaBnerne HOBEIX QyHKIUH Tpeby-
eT GoJsibIiero 06HeMa KOJUPOBAHMS, KOT/[a HA HCXOAHbBIN KOJ HAJIOMKEHO He-
CKOJIBKO CJIOEB 3aIJIATOK.

Xopomnii 1u3aiiH BasKeH AJA COXPaHEeHHA CKOPOCTH paspaboTKHU Iporpam-
MHOTO o6ecneueHus. Biaarogaps pedaKkTopuHTy TpOrpaMMEl pa3pabaThiBa-
1oTcsA ObicTpee, T. K. OH YIAEP/KHUBACT KOMIIO3UIIMIO CHCTEMBI OT pacriazga.
C ero IoMOIIbIO MOMKHO JaXe YIVUIIUTE AU3ANH.

Korpa cnepyet npoBoauUTbh pedakTOpPUHr?

PacckasbiBag 0 pe)aKTOPUHTE, I YACTO CJBIIITY BOIPOC O TOM, KOTAa OH
IOJIKeH IIaHupoBaThesi, Hafo Ju BeIAeNATH A IpoBeneHHA pedaKTo-
pUHTa IBe HeJe I IT0c/e Kask 0 napsl Mecsaies paborsi?

Kax npaBuio, f IpDOTHB OTKJIAALIBAHUA pehaKTOPHUHTA «HA ToToM» . Ha Mol
B3IJISAZ, 5TO He TOT BUJL JeATeNbLHOCTH. PedaKTOPDHHIOM CJeAYeT 3aHu-
MaThCA MOCTOAHHO moHeMHory. Haxo He pemars TpoBOoAuTL pedak TOPHHT,
a IPOBOSUTH €T'0, IOTOMY UTO HEOGXOMMMO CIeJIaTh UTO-TO eIlle, a IIOMOKET
B 9TOM PedaKTOPHHT.

MpaBsuno Tpex ynapos

Bor pyroBojsamuit coser, Koropsiif gan mue {on Po6eprc (Don Roberts).
Henas uTo-T0O B IepBbIi pas, BEI IIPOCTO 3TO Aejaere. [esas 4To-TO aHAJO
TUYHOEe BO BTOPOH pas, BblI MODIIUTECE OT HEOOXOAUMOCTH IIOBTOPEHUS, HO
BCe-TaKM MOBTOpPSETE TO »Ke camoe. [lesiad UTO-TO IIOXOKee B TPETH pas,
BHI HauuHaeTe pedakTOPUHT.

Mpumeuanue
Ilocne mpex ydapos HayuHalime pepakmopune.
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MNpumeHanTe pedakTopuHr Nnpn ao6aBneHnn
HOBOW (PYHKLIN

Yarme Bcero s1 HaumHAIO pedhaKTOPHUHT, KOTJa B HEKOTODPOe IIPOrpaMMHOe
obecrieuenue Tpedyercsa NoGaBUTL HOBYIO (YHKIWIO. VIHOTHA IpDH BTOM
upuuuHON pedaKTOPHHTA ABJISETCH JKeJaHWe JIyullle TOHATH KOX, KOTO-
Pl HaZlo MOAUGPHUIIMPOBATE. ITOT KOJL MOT' HallucaTh KTO-TO APYyToii, a MOT
u 1 caMm. Beaguit pas, KOrja IpuXoIuTCS IYMaTh O TOM, UTO JeJIaeT HeKui
KOJZ, g 3afaio cefe BOIPOC O TOM, He MOT'Y JIM g M3MEHUTDH €0 CTPYKTYDY
TaK, 4TO0bl OpraHM3allis KoJa cTaja Oosiee ouyeBuzpHOM. Ilocse atoro s
npoBOXKY pedarTopuHr Koga. OTyacTu 3TO HeaeTcs Ha TOT Caydai, eciu
MHe CHOBa IIpHjeTcs ¢ HUM paboTarh, HO B OCHOBHOM IIOTOMY, 4YTO MHe
fosbliiee CTAHOBUTCSA IIOHATHBIM, €CJIH B IIpotiecce paboTeI & Jesiaio Kog 60-
Jiee SICHBIM.

Eme onna nprunna, KOTOpasd B 3TOM cJIydae MOOY:KIAET K IPOBEJEHUIO pe-
daxrTopunra, — 3T0 [U3aiy, He CNOCOGCTBYIOMUI JIETKOMY H00aBJIeHUIO HO-
BO# hyurnuu. I'nans Ha gusaiin Koja, st roBopio cebe: «Ecam Gv1 4 cripoek-
TUPOBAJI 3TOT KOJ TAK-TO M TAK-TO, N06AaBUTH TAKyD GQYHKIMNIO GBLIO OBI
mpocTo». B TakoM ciydae A He NMEPEKMBAIO O IPEKHUX ITPOMaxax, a UC-
NpaBIAI0 UX — MyTeM IpoBeleHus pedakTopuura. OTUacTH 3TO [ejIaeTcH
¢ UeJbio 00JeTYeHUS JaJbHEHINNX YCOBEPUICHCTBOBAHMUE, HO B OCHOBHOM
IOTOMY, UTO f CUUTAIO 9TO CAMBIM GLICTDRIM criocoboM. PedaKTOpHHT — IPO-
Hecc GBICTPHIN U POBHELI. Ilocue pedaKTopunra nodaBiieHrue HOBOH (HYHK-
MY MIPOMCXOANT 3HAUXATEILHO 0oJiee I K0 i 3aHMMaeT MeHbIlle BpeMeHH,

NpumeHanTe pedakToOpUHr, ecnu TpedyeTcs
UcNpaBuUTb OLLNGKY

IIpu ucnpaBienny oIMIMOOK I0JL3a pedaKTOPHUHIa BO MHOTOM 3aKJ0YaeT-
CH B TOM, UTO KOJi CTAHOBUTCA 0oJiee IOHATHRIM. S CMOTPIO HA KOJ, IBITA-
SICH TIOHSATH ero, s IPONU3BOKY PedaKTOPHHT K0Ja, UTOORI JyUlle TOHATE.
YacTo oKkassiBaeTcs, YTO TAKasA aKTUBHAA paboTra ¢ KOJOM HOMOraeT HauTu
B HeM OoIMuOKM. MOMKHO B3IVISHYTE HA 5TO W TAK: €CJIU MBI IOJyYaeM coo6-
menne 06 omubKe, TO 3TO HPU3HAK HeoOXOAUMOCTH pedhakToOprHra, HIOTOMY
YTO KO He ObLJI JOCTATOUHO ACHBLIM ¥ MBI He CMOIVIM YBHJIETEL OUTHOKY.

NMpumeHsanTe pedakTOpPUHT Npu pa3bope Koaa

B HeKOTOPEBIX OPraHU3aANUAX PEryJsipHO IPOBOAUTCS pa3bop Koja, a B Ipy-
IMX — HeT, ¥ HallpacHo. Biarozaps pa36opy KoJa 3HAHUS CTAHOBATCS J0-
CTOSSHUEeM Bcelt KOMaHJIb! pa3paboTuukoB. IIpu aToM Gosiee ONIBITHLIE Pa3-
paboTUMKY IePefal0T CBOM 3HAHUS MeHee ONBITHLIM. Paz6opsl moMoraoT
fosbIeMy YHUCIY JIIOZEH pa3odpaTsesa ¢ GONBIINM YXCJIOM ACTIEKTOB KPYII-
HOU nporpaMMHoil cucreMyl. OHE TaKXKe 0OUeHb BaXKHBI JJI15 HAIIUCAHUA 110~
HATHOTO KoZa. Mo# KoL MOKeT Ka3aThCA ITOHATHBIM MHe, HO He MOe# Ko-
MaHze. 10 Hen30eKHO — QUeHb TPYAHO IIOCTABUTH ce0A Ha MECTO TOTO, KTO
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Inaga 2 MNpuHunel pedakTopuHra

He 3BHAKOM ¢ Barrei padoroil. Pasbopsl Takke Jal0T BO3MOXKHOCTE DoJIbIIe-
MY YHCJIY JOofeH BLICKA3aTh MoJie3Hbie MBICAY. CTOIBKO XOPOMINX UAEH ¥
MeHdA ¥ 3a HeJeJ0 He IMoABUTCA. BKJaa, BHOCUMEBIH KoJloleraMu, obJjeryaer
MHE JKU3HE, II09TOMY & BCer[a CTapach daille IocelaTs pa3Gopsl.

MNMoyemy pedaKTOPUHT NPUHOCUT pe3ynbTaThl
Ketm bex

LleHHOCTb NPOTpamMM UMEET AiBe COCTABAAIOWME — TO, YTO OHU MOTYT AieNATh ANIA HAC
CEFOAHS, 1 TO, 4TO OHY CMOTYT fleNnars 3a8Tpa. B GonbwnHCTBE Cyyaes Mbl cocpepo-
TOUMBAEMCS NP NPOrPAMMUPOBAHUK HA TOM, 4TO TpebyeTCs OT MporpaMmsl cerof-
HA. Vcnpaenss ownbKry nnu [o6aBnas HOBYIO (YHKLMIO, Mbi NOBLILAEM LIEHHOCTb
NPOrpamMb! CErOAHALIHETO AHA NyTEM PaCLIMPEHUs ee BO3MOXHOCTE.

3aHuManck NPOrpamMMUPOBAHUEM IONTOE BPEMS, HENb3SA HE 3aMETUTh, UTO (YHKLIUY,
BbINOAHAEMbIE CUCTEMON CErOfHA, OTPAXAIOT Nnilib ORHY CTOPGHY Bonpoca. Ecau
CErOfiH MOXHO BBINOHUTb Ty PaBoTy, KOTOPAs HYHA CErOfHS, HO TaK, YTO 370 He
rapaHTMpyeT BbINONHEHMe Toi paboTel, KOTopas NOHAAoBUTCA 3aBTPa, TO Bbl IPOMT-
pani. XoTs, KGHEUYHO, Bbl 3HAETE, YTO BaM HYIKHO CETOfHS, HO HE BMOJTHE yBepeH:l B
TOM, YTO NOTPEOYETCA 3aBTPA. ITO MOXET ObiTh OFHO, MOKET BbITh U iPYrOE, a MOXET
ObITb 1 TO, UTO BbI HE MOTAKN Cebe BoOBPa3UTL.

51 3Ha10 KOCTATOYHO, YTOOLI BLINOAHUTE CETOAHALLIHIOW 3aAady. fi 3Hai0 HefoCTaTOu-
HO, 4TOBbI BLINOAHUTL 3aBTpawHIoi0. Ho ecnu s byny paboTars TONLKO Ha CeropHAL-
HWiA fieHb, 3aBTpa s He cMory paboTars soobule.

PetakTopuHr — 0fMH U3 NyTel peweHus onuUcaxHoi npobnembl. OBHApPYXUB, YTO

BUEpALUHEE PEeLUeHUE CeroaHs NOTEPANO CMLICH, Mbl €r0 M3MeHseM. Tenepb Mbl MO-

JEM BbINONHUTL CEroOAHALIHION 3ajayy. 3aBTpa Halle CerofHsiIHee NpefcTaBneHue

0 33a4e NOKAKETCA HAUBHBIM, NO3TOMY Mbl ¥ €70 U3MEHUM.

N3-3a yero 6biBaeT TpyAHO paboTats ¢ nporpammamn? B faHHbIid MOMEHT MHe npu-

XOQAT B rOAOBY YeTbipe NPUUMHbI:

* TporpaMmbl, TPyAHbIE AN YTEHUS, TPYAHO MOAW(ULMPOBAT.

* [IporpamMbl, B IOTUKE KOTOPbIX €CTb iy6NMPOBaHUE, TPYAHO MOBUGULMPOBAT,

® [lporpamMMbl, KOTOPLIM HYWHbI AOMONHUTENBHBIE YHKUMK, UTO TpebyeT u3meHe-
HUii B paboTalolleM Kofie, TPYAHO MOAMGULNPOBATL.

¢ [iporpammbi, peanusyiowue CAOMHYIO JIOTUKY YCIOBHBIX ONEPaTopos, TPYAHO MO-
AMOULMPOBATD.

WTaK, HaM HyXHbl NPOTPaMMBI, KOTOPbIE JIETKO YUTaTh, BCA JIOTMKA KOTOPbLIX 33AaHa

B O[JHOM U TONbKO OAHOM MecTe, MOAUMUKALMA KOTOPLIX HE CTaBUT NoJ Yrposy cy-

ecTylolme (QYHKUMM U KOTOPble NO3BOASIOT BbIPAXaTb YCNOBHYIO NOTUKY BO3-

MOXHO D0/lee NpOCTbIM CNOCOHOM.

PedakropuHr npefcTaBnser coboit NpoLece ynyylieHus paboratoleit nporpammel

He nyTeMm U3MeHEeHUs ee YHKUMIA, 3 MyTeM yCUNneHus B Hell YKa3aHHbIX KaHecTs, no-

3BONIAIOLMX NPOACIIKUTS PAa3paboTky € BLICOKOH CKOPOCTbIO.
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§1 obHapyxuJ, 4TO pehaK TOPHUHT IIOMOTAaeT MHe pazobpaThes B KoJe, HAllu-
CaHHOM He MHOM. J[0o TOTO KaK f cTajl IPUMEHATE: pe(aKTOPHHT, s MOT IIPO-
YyecTh KOJ, B KaKoM-TO Mepe IIOHATHL er0 M BHECTH Ipeasioxenus. Temneps,
KOTJa Y MeHs BOSHHUKAIOT UAEH, I CMOTPIO, HEJIL3A JIM UX TYT JKe peajinzo-
BaTh C IOMOUIBIO pedaKTopuura. Eciu fa, TO d HPOBOXKY pedaKTOPUHT.
IIpopesiaB 5T0 HECKOJBKO pas, s Jydllle IMIOHMMAai0, Kak 0yJeT BBLITVISAETH
KOJ IocJle BHEeCEHUA B HEro ImpeijiaraeMblX naMeHeHunii. He Hamo Hanps-
rats BooOpakeHue, 4To0bl YBUAETH OYAYIIHIL KO, 3TO MOYKHO CHeJIATD yiKe
Teuepsb. B pe3ysbTaTe MOABIAIOTCA YViKe UIEH CJIeNYIONero VPOBHA, KOTO-
PBIX Y MEHS He BO3HUKJIO Obl, He IpOoBean A pePakTOPHUHT.

Kpome Toro, pedhakTOpUHT CIIOCOGCTBYET HMOJMYUEeHUIO Gojlee KOHKPETHBIX
pe3yJabLTaTOB OT pa3bopa Koxa. B ero mpoilecce He TOAbKO BO3HHKAIOT HO-
BBIE IIPEJJIOKEHN S, HO MHOTHE N3 HUX TYT JKe pealnayloTcsa. B pesyibraTe
5TO MEePOIIPUATHE JaeT OlylleHue GoJIbilleil yCIelIHOCTH,

Ing aTof TeXHOJOTMH IPyHIsl paszbopa JOJKHBLI OBITH HeBeduKHU. Moit
OIBIT TOBOPUT B MOJIL3Y TOTO, YTOOLI HAJ KOJOM COBMECTHO paGoTaiu OguH
DEeLIeH3eHT U caM aBTOp Koja. PeleHseHT IpeasaraeT U3MeHeHUS, U OHU
BMeCTe ¢ aBTOPOM PelaoT, HACKOJIBbKO JIETKO IIPOBECTH COOTBETCTBYIOIINA
pedaxTopuur. Eciu namMmenenue He6OIbIIOE, OHU MOAUPHATMDYIOT KO/,

IIpu pasbope GOMBLUINX IIPOEKTOB YacTo GBIBAET JIyUIe coOpaTh HECKOILKO
pasHBIX MHEHUIT B 60JIee IpecTaBUTeILHONI rpyne. IIpu sToM IToKas Koxa
MOXKeT ObITh He JIYUIIUM crmocoboM. I mpeamoumTad MCHOJL30BATEH AUa-
rpaMmEl, co3ganasle Ha UML, 1 npoxoauTs ciieHapuu ¢ momoInsio CRC-
kapt (Class Responsibility Collaboration cards). Takum o6pasom, pastop
ausaiiHa Koja s IPOROKY B I'PYIIax, a pa3bop caMoro Koja — ¢ OTAEeJbHEI-
MU DEIeH3eHTaMHU.

Ira njesa aKkTUBHOTO pa3bopa KoJia ToBeleHa JI0 CBOETO IIpefiesla B IPAKTH-
Ke mporpammupoBanusa napamu (Pair Programming) B KHUTe 10 9KCTpe-
MaJbHOMY nporpammupoBanuio [Beck, XP]. IIpu ucnonb3oBaHuM 3TOH TEX-
HOJIOTMY BCe cephe3Hble pa3paboTKY BHIIOJHAIOTCA ABYMA pagpaboTuymia-
MM Ha OZHOM MammHe. B pesysbraTe B mporecc paspaboTKM BKIOUAETCS
HeNPeDBIBHBIHA pa3bop Koja, a TaksKe pethaKTOPHHT.

Kak 06bACHNTb 3TO CBOEMY PYKOBOAUTENIO?

Bompoc, KOTOpeI#i MHe 3aJal0T Yallie BCero, — Kak pasroBapuBaTh 0 pedax-
TopuHTe ¢ pykoBogurenem? Ecan pyKoBOZUTENR TEXHHYECKM IpaMOTEH,
03HAKOMJIEHME ero ¢ 3TUM IIPeAMEeTOM He COCTaBUT ocoboro tpyna. Eciau
DPYKOBOIUTENL OeilcmaeumesbHO0 OPUEHTUPOBAH HA KA4deCTBO, TO CJELYeT
NOAYEePKUBATD ACIIEKTHI KauecTBa. B 9TOM cjiydae XOPOIINM CIIoco60M BBe-
JeHns pedrakTopuHra OyIeT ero UCIOAb30BAHME B Ipoliecce pasdopa Koja.
BecuucienHbie MCCAEMOBAHUA IIOKASBIBAIOT, YTO TEXHUUYECKHE PasboOphI
WUIPAIOT BaKHYIO POJIb AJIA COKPAIEHNA YKCJIa OINOOK 1 00yCIOBIEHHOTO
S9THM YCKOpeHus paspaborxu. IlocienHme BLICKA3BIBAHWS HA 9TY TEMY
MOJKHO HaiTH B JIOOBIX KHUTaX, IOCBAIEHHBIX pasdopy, SKCIIEPTUSE WK
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Masa 2. NpUHUMNbI pedakTopmHra

TexHoJIornu paspaborku mporpaMmHoro ofecieuenud. OHKM DOKHEL y6e-
IUTh OOJBIIMHCTBO PYKOBOAUTENEH B BasKHOocTH pasbopos. Orcirona onnH
IIar 10 TOro, 4Tobkl cieaTs pedaKTOPUHT CIIOCOGOM BBeJeHUA B KO 3aMe-
yauuii, BRICKA3KIBAEMEIX ITpH pasbope.

Komeuro, MHOTHE FOBOPAT, UTO INIaBHOE AJISI HUX KaUeCTBO, 4 Ha CAMOM fe-
Jle TJIaBHOe AJs HUX — BEITIOJNHeHMe rpaduka pabor. B rakux ciayuasax a
IIai0 HeCKOJIHKO CIIOPHBIN COBET: He TOBOPUTE UM HHUUYETO!

IogpriBHasa gpearenvHOCTL? He aymaro. PaspaGoTdyuku mporpaMMHOIO
obecnedyeHUA — 2TO npodeccuoxansl. Hama paGoTa COCTOUT B TOM, UTOOBI
co31aBaTh Qe THBHEIE TPOrpaMMEI KaK MOXKHO GpicTpee. 110 MmoeMy OmEI-
Ty, pedaKTOPUHT 3HAUUTEJIbHO CIIOCOGCTBYET GLICTPOMY CO3JaHUIO IIPUJIO-
skeHuii. Ecsin Mmue Hago 1o6aBUTh HOBYIO QYHKIINIO, 4 IPOEKT IIJI0XO0 CorJIa-
cyercsi ¢ moauburanmeil, To GpICTpee cHaAYaJIa U3MEHUTE €T0 CTPYKTYDPY,
a moToM mo6aBaATh HOBYIO GyHKINIO. Ecau Tpebyerca MCIPaBUTHL OIIUG-
Ky, TO HeOOXOAMMO cHauaja IOHATb, KaK padoTaeT mporpaMma, ¥ s CUu-
Tapo, 4TO OBICTPEee BCEI'0 MOMKHO CHEJATH 3TO € IOMOIIBI0 pedaKTOPUHTA.
Pykosoguresin, moOATrOHAeMBIA rpadmukoM paboT, xoder, YTOORI A CHeJal
cBOIO paboTy Kaxk MOMKHO GLICTpee; KaK MHe 9TO yzacTtcst — moe geso. Ca-
MBI} OBICTDPBIM TYTH — Pe(PaKTOPUHT, IO3TOMY 4 ¥ OyAy MM 3aHMMATLCS.

KocBeHHOCTb 1 pedakTOpUHT

Keum bex

BoraucnumensHas mexHUKa ~ 3mo OUCUUNIUHG, 8 KOMOPOU cHumaemcs, Ymo sce
npobaemb! MOXHO pewums 61a200aps 88edeHUI0 00H020 LU HECKONbKUX YPOBHell

KoCBeHHOCMU. - lennuc [le bprone

YuuTbiBasi OfEPKUMOCTL Pa3paboTYMKOB NpPOrpaMMHOro OGecnedyeHns KOCBEH-
HOCTbIO, HE CNefVeT YAUBNATLCA TOMY, YTO pedhaKTOPUHT, KaK NpaBuio, BBOAUT B
NporpaMMy LONONHUTENbHYI0 KOCBEHHOCTb. PedhakTopuHr 0ObINHO pa3genser
6onblume 0ObEKTLI, KaK U BoNblLNe METOAb!, HA HECKONLKO MEHBILIUX.

OpHako pedakTopuHr — Mey 060A00CTpLIi. Kamapiit pa3 npu paspgeneHuu yero-
MO0 HafBOE KONMMYECTBO OOBEKTOR YNpaBneHus pactet. [pu 3TOM MOXET Takme
6bITh 3aTPYAHEHO YTEHWE NPOrpaMMbi, NOTOMY HTO OfMH OGLEKT fenerupyer NoHo-
MOUMA [PYTOMy, KOTOPbIi Aenerupyet ux Tpetoemy. Mostomy menarensHo MUHuMu-
31MpoBaTh KOCBEHHOCTb.

Ho He cnepyet crewmTb. KOCBEHHOCTb MOKET OKYMUTLCH, HaNPUMED, CAELYIOLMMU
cnocobamu.

¢ [lo3aBONUTL COBMECTHO UCNONb3OBATH JIOTUKY. HaanMep, noAMeToy, Bbl3biBae-
MbIA 13 pa3HbiX MECT, iU MeTO[ POAUTENbCKOro Knacca, ,D,OCTyﬂHbm BCeM noja-
Kiaccam.




Mpobnemsl, BO3HUKAIOWME NPKt NPOBEAEHNN pPedakToOprHra Al

¢ W3onupoBars U3MeHeHUA B Kope. [lonycTuM, 8 UCNOAL3YI0 0OBEKT B [IBYX pa3-
HbIX MECTAX U MHE Hafl0 M3MEHUTL €ro NOBefeHUe B O4HOM U3 ITUX ABYX CAYYaes.
Ecnu n3meHUTL 06BEKT, 3TO MOXET NOBAUATL Ha 0ba cy4as, NO3TOMY A CHavana
CO373t0 MOAKNACC U NOMbL3YIOCh UM B TOM C/y4ae, FAe HYMHbI n3MeHeHus. B pe-
3yNbTaTe MOXHO MOZU(ULMPOBATL POAUTENLCKUIA Knace 6e3 pucka HempegHame-
PEHHOTO U3MEHEHUR BO BTOPOM Clyvae.

* KopupoBaTb YC/IOBHYIO IOTUKY. B 06beKTax eCTb CKAa30uHbIA MEXaHU3M — Nonu-
MOp(HbIe COOBLEHMS, rMOKO, HO ACHO BbpaKaoulMe YCIOBHYIO Noruky. Mpeob-
Pa3oBas ABHbie YCNOBHLIE ONEPATOPL! B COOGLLEHNS, YACTO MOXHO OfHOBpEMEH-
HO YMeHbLUINTL AyGNMPOBaHUE, YNYULWNTL TOHATHOCTL U YBEAUYUTD TUBKOCTb.

BOT cyTb MrpLl 417 pedakTOpUHIa: KaK, COXPaHB Tekyllee NoBEAEHUE CUCTEMbI, NO-
BLICHTh €€ LIEHHOCTb — NyTeM NOBLILEHUS €€ KaYeCTBa UMM CHUKEHNSA CTOUMOCTU?

Kak npaBuno, chefyer B3rNaHyTh HAa NPorpaMmy u HaliTW MecTa, rae npeumyilLecTsa,
A0CTUraeMble KOCBEHHOCTLIO, OTCYTCTBYIOT. Beectu H606XOAMM_\/!0 KOCBEHHOCTH, HE
MEHAS noBefeHus cucremsl. B pesynbrare UeHHOCTL NPorpamMMbl Bo3pacraeT, noTo-
My UTO y Hee Tenepb Gonblue KayecTs, KOTOpble 6y£LyT OleHeHb! 3aBTpa.

CpaBHuTE 370 C TiATENbHbIM NPERBAPUTENbHBIM NPOBKTUPOBAHNEM, TEOPETUYECKOE
MPOEKTUPOBAHME NPeACTaB/AET COBO0M NOMLITKY 3aN0MUTL B CUCTEMY BCE LiEHHbIE
CBOWCTBA elwe A0 HanucaHus Kakoro-nnbo Kopa. Mocne 3TOro Kog MOMHO NPOCTO
HAaBECMTb HA KpPenkuit Kapkac. [Tpo6nema npu 3TOM B TOM, YTO MOXHO JIETKO OUIM-
6uUTbCA B Npeanonoxerusx. NpumeHeHne peakTOpUHra UCKNKOYAET ONAcHOCTb BCE
ncnoptute, MNocne Hero nporpamma BefeT cebs TaK e, Kak n npexpae. CBepx Toro,
€CTb BO3MOXHOCTb J06aBUTL B KOA, LEHHbIE KayecTsa.

Ectb v BTOpas, Gonee peakas pasHOBMOHOCTb 3TOW Wrpel. Halgute KOCBEHHOCTD,
KOTOpasn He oKynaeT cebs, u ybepure ee U3 NporpamMmel. Yacto 310 OTHOCUTCA K ne-
pexofHbIM METOLAM, CJIYKMBLLMM PEWEHUI0 KaKOM-TO 3afayu, Tenepb OTnasilen.
Jin60 370 MOMET BbITb KOMMNOHEHT, 33lYMaHHbII KaK COBMECTHO UCMONb3yeMblit K
NONMMOpPHEINA, HO B UTOTE HYXKHBIA KWL B OAHOM MecTe, [pu o6HapyxeHum napa-
3WUTHOW KOCBEHHOCTH ChepyeT ee yaanaTh. M CHOBa LEEHHOCTb NPOrpamMMmbl IOBLICUT-
cA He Onarogaps NPUCYTCTBWIO B HeW NEPEeYMCAEHHDLIX BHIWE YETHIPEX KAYecTs,
a 61arofaps TOMy, YTO HYIKHO MeHbliie KOCBEHHOCTH, YTOBbI NOYYMUTE TOT XKe UTOr
OT 3TUX Ka4ecTB.

NMpoGnembl, BO3HUKaOWME NMpU NMpoBegeHNN
pedpakTOpuHra

TIpu n3yuyeHnn HOBOH TEXHOJIOTHHM, SHAUNTENLHO MTOBLINIAIOIIEH IIPOU3BO-
IUTEJIBHOCTE TPYAa, ObIBaeT HeJIerKO YBUIETh, UTO €CTh CJIydYan, KOrna oua
HenpuMeHuMa. OOLIYHO OHA U3YUaeTCS B 0COOOM KOHTEKCTE, YACTO ABJIAIO-
IeMCHA OTAENLHBIM IIpoeKToM. TPyAHO YBHAETH, IOUEMY TEXHOJOIHS MO-
JKeT cTaTh MeHee aheKTUBHON U JaKe BpeAHOH. [JecaTs jeT HAa3a TaKkasd
cutyanus Osl1a ¢ o0bekTaMu. Eciiu 661 MEHS CIIPOCHJIM TOTA, B KaKUX
cIIiyuasiX He CTOUT II0Jb30BATHCA OO'BEKTAMH, OTBETUTE OBLJIO GBI TPYIHO.
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Tnaea 2. MpuHYUWNbE pedakropuHra

He 10 yTo6Ht g He cumMTaN, YTO IPUMEHEeHNE 00 LEKTOB UMEET CBOU OTPaHU-
YeHUs — f JOCTATOYHBINR IUHUK JJIs 3TOr0. 1 NpocTo He 3HAJN, KAKOBLI 9TH
OTPAaHUYEHUSA, XOTH KaKOBHI IPEUMYIIIeCTBA, MHE OBLTI0 U3BECTHO.

Tenepsb TaKad e UCTOPHUS IPOUCXOIUT ¢ pedakTopurrom. Ham ussecrtHo,
KaKWe BBITOABI MPUHOCUT pedarTopmHr. HaMm m3BeCTHO, UTO OHU MOTYT
ONTYTHMO M3MEHUTS Hally pabory. Ho Hamt omnbIT e1ile He0CTaTOUHO 60raT,
yTOOLI YBUIETh, KAKHE OTPAaHNYEeHNUA MPUCYIIHN pedhaKTOPHUHTY.

9TOT paszies Kopoye, ueM MHe ObI TOTO XOTEJNO0Ch, ¥, CKOpee, IKCHEepIUMEH-
tasieH. [To mepe Toro Kak o pedaxrTopuHre yagaeT Bce 0oJrblilee THUCIO JIIO-
Aeii, MBI y3HaeM O HeM Bce Goabine. s unTaTensa aTo JOJXKHO 03HAYATD,
YTO HECMOTPS Ha MO0 IIOJIHYIO YEePEHHOCTH B HEOOXOJUMOCTH IIPUMEHEHUAA
pedaKTODHMHTA Pajgu PeaNbHO HOCTUTAaeéMBIX C €r0 IIOMOLILIO BBHITOJ, HAK0
ciieInTh 3a ero xogoMm. ObpainaiiTe BHUMaHUe Ha TPYAHOCTH, BOSHUKAI0-
mue npy nposefenuu pedakropunra. CoobinadiTe HaMm 0 HUX. Bosbiie y3-
HaB 0 pedakTOpUHTE, MBI HalifieM GoJibIlle pellieHNH BOSHUKAIOMINX Ipo6-
JIEM ¥ CMOXeM BBISBUTH Te M3 HUX, KOTOPhIe TPYAHO IIOAAAI0TCSA PeIIeH 0.

ba3bl AaHHbIX

Opnoit u3 o0JyacTeil IpUMeHeHNsi peaKTOPUHra CJIyKaT 0a3bl JaHHEBIX.
BosbLIInHCTBO [e0BBIX TIPUJI0KEHUH TECHO CBA3AHO C MOANePKUBAIOIIeH
BX CXeMOH 6as3bl JaHHBIX. JTO OJHA U3 IPUYNH, [10 KOTOPHIM 6asy JaHHBIX
TPYAHO MoxmbUIUpPOBaTs. [Ipyroil NpHUUHON ABJIAETCA MUTpaAIusa AaH-
HBIX. JlaKe ecau cucTeMa TINATEIBLHO pasbHTa MO CIOSAM, YTOOBI yMEHb
ITUATH 3aBUCHMOCTH MEXIy CXeMo# 6a3bl JAHHBIX U 00HEKTHOH MOJENbIo,
n3MeHeHNe ¢XeMbl 0as3bl JaHHBIX BBIHYKIAET K MUTpALlUN ATAHHEIX, UTO
MOXKET OKa3aThCA JINTENbHON M PUCKOBAHHON onepalueii.

B cnyuae HeoOBeKTHBIX 6a3 JaHHBIX € ATOH 3aaueil MOKHO CIIPABUTHCA,
IIOMECTHUB OTHeJbHLIH IPOrPAMMHLIN CJIOM MeX Iy 00beKTHOH MOJebIo U
MOZeJabIo 6a3bl JaHHLIX. Baarofaps sToMy MOKHO OTAENUTH MOLU(DUKA-
VY ABYX pasHbLIX MoJejed ApPyr oT Apyra. BHoca uaMeHEHUA B OJHY MO-
JieJib, He 00A3aTeIbHO U3MEHATE APYTYIO, HAAO0 JUNIIL MOTUDUIITPOBATS IPO-
MEeXKYTOUHLIH ¢a0ii. Taroil ¢joll BHOCUT JOTOJHUTENBHYIO CJI0KHOCTE, HO
JaeT 3HAUYNUTEJbHYI0 rml0KocTh. [laxe 6e3 mpoBeJeHUus pedakTOPHUHTA 3TO
OUeHb BAJKHO B CUTyallUsX, KOI'Aa UMeeTCs HeCKOJbKO 0a3 JaHHBEIX WIH
CJIOMKHASA MOJAeNb 0a3bl JaHHBIX, VIIPABAATH KOTOPO# BLI HEe MMeEeTe BO3-
MOKHOCTH.

He 06s3aTeIbHO HAUNHATE C CO3JAHUS OTAEILHOrO ¢Jjios. MOMKHO CO3/aTh
9TOT CJIOH, 3aMETUB, YTO UACTU OO'BEKTHON MOZENH CTAHOBATCA IlepeMeH-
YHUBLIMU. Bjarogapd 5TOMY AOCTHUraloTCA HAWJIYUIINE BO3MOMKHOCTH A
OCYIIEeCTBJIeHNA MOAUDHIKATIAY,

OO0 BbeKTHBIE MOJEeS OTHOBPEMEHHO 00JIeTHaioT 3ajavy M YCIOKHAIOT ee.
HexroToprle 06 beKTHO-OPDHEHTHPOBAHHBIe 6a3kl JAHHBIX ITO3BOJISIOT aBTO-
MaTHUYeCKHN IePEeXOIUTh OT OZHOI Bepcun 00'beKTa K APyroif. ITo coxpama-
eT HeoOXOJUMBbIe YCHJINA, HO BJIEUET IIOTEPI0 BPEMEHH, CBA3aAHHYIO C OCY-
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[mecTBJIeHMEM nepexoga. Ecan mepexo] He aBTOMaTU3UPOBAH, €ro Npuxo-
TUTCA OCYIECTBJIATL CAMOCTOSTEJIBHO, UTO TpedyeT OOJBIINX 3aTpar.
B sromMm cayuae ciaezyet Gosiee OCMOTPHTENBHO U3MEHATEL CTPYKTYDHL JaH-
HBIX KjaccoB. MoKHO cBOGOZHO TepeMelaTh MeTOJbl, HO HeoO0XOJHMO
HIPOABJIATEL OCTOPOYKHOCTE IIPH NepeMernenuu mosieir. Haxo npuMeHATE Me-
TOABL AJA JOCTYIIA K JAHHBIM, YTOGHI CO3MaBATh WJIIIO3NIO HX NlepeMeliie-
HHH, B TO BpeM# KaK B JelfCTBUTEILHOCTH ero He Tporucxonuio. IIpu gocra-
TOYHOI YBEepPEeHHOCTH B TOM, I'/ie JOJKHBLI HAXOAUTHCA JaHHbIe, MOYKHO IIe-
PEMECTHUTS UX ¢ IIOMOLIBIO O[{HOM onepanni. MogudunupoBaThCS LOMKHBL
TOJBKO METOALI JOCTYIIA, UTO CHHIKAET PHUCK ITOABIEHUS OIIUGOK.

W3meHeHne nHTepodencos

BasxHoIl 0c06eHHOCTHIO 00BEKTOB SIBJISIETCSA TO, UTO OHU IIO3BOJIAIOT U3Me-
HATH PEaiM3alliio IIPOrPAMMHOrO MOJYJS HE3aBUCHMO OT M3MeHeHMH B
unTepdeiice. MOKHO 6GIaromIoJyYHO W3MEHHUTH BHYTDEHHEe YCTPOKHCTBO
00'beKTa, HUKOTO IIPY 3TOM He [TOTPEBOKUB, HO NHTepdeiic uMeeT oco0yI0
BaYKHOCTH — €CJIM U3MEHUTD €TI0, MOKET CIYURTHCSH BCAKOE.

B pedaxTopunre 6ecmoKoHCTBO BEIBBIBAET TO, YTO BO MHOI'MX CJIY4aaX HH-
Tepdeiic geficTBuTEaRHO MaMeHseTcsi. Takye mpocTsie Bemu, Kax «Ilepe-
nMeHOBaHue Mertoga» (Rename Method, 277), nennKoM OTHOCATCA K U3Me-
HeHUIO nHTepdeiica. Kak aTo cooTHocHTCS ¢ GepekHo XpaHUMO naeeil uH-
Kancyasauuu?

ToMeHATH UMSA MeTOAa HETPYHO, €CJIU JOCTYIIEH BECh KO/, BHISBIBAIOIIAN
aToT Metof. JlaKe eclM MeTO[ OTKPBLITHIH, HO MOMHO H0OpaThcda 0 BCEX
MECT, OTKY/ia OH BHI3BIBAETCHA, ¥ MOAN(PUNUPOBATE UX, METO MOMKHO IIepe-
AMeHOBBIBATE. 1Ipo6ieMa BOSHMKaET TOJBKO TOT/A, Korga unTepdeiic uc-
MOJIB3yEeTCA KOLOM, KOTOPBIN He AOCTYIEH JJIS H3MeHeHn. B Takux ciy-
yagx g roBOpIO, YTO WHTepdelic ony6anKkoBaH (Ha OOHY CTYIEeHb Jajiblile
OTKpHITOrO MHTepheiica). Eciu natepdeiic omy0anKoBaH, H3MEHATh €0 U
TIPOCTO PEJAKTUPOBATh TOUKM Bhi3oBa HebegonacHo. Heobxoauma HeCKOMb-
Ko 6oJiee A0 HAA TeXHOIOTUA.

IIpu TaxkoMm B3TJsALe BOMpoc usMeHAercs. Teneps 3azada GopMyIUPYeTCs
clielyomuM o6pasoM: KaK ObITh ¢ pe(aKTOPUHTaAMH, H3MEHAIOIINMHU OITy-
O1uKOoBaHHBIE HHTEpdeich?

KopoTko rosops, npu usMeHeHNu ONyOIMKOBaHHOTO MHTep(delica B IIPO-
Hecce peaKkTOPUHTA HeOOXOAUMO COXPAHATEL KaK CTaphbiif nHTepdeiic, TaK
¥ HOBBIH, — IO KpailHell Mepe A0 TeX 1Oop, OKa MOJIL30BATENHN HEe CMOTYT
oTpearupoBaTh Ha Mopubumkanuio. K cyacTeio, 3T0 He OUYeHb TPYAHO.
OBBLIYHO MOXKHO CAeJATh TaK, YTO6bI cTaphilii uHTEp(deiic MPOAOIKAL Aeii-
cTBOBaTh. IlomeITaliTech YCTPOUTL TaK, YTOOH cTaphlil MHTepdelic BEI3bI-
BaJ HOBBIi. IIpu 5TOM, M3MEHHMB Ha3BaHUE METOJA, COXPAHUTE IIPEKHMI.
He ronupyiiTe Teqo MeTofla — XOPOroil ny6impoBaHus Koja BB Ipoiifere
npaAMAKOM K nporasaTuio. Ha Java ciaezyeT Takixe BOCIONB30BAThHCA Cpex-
CTBOM IIOMETKH KO0Ja KaK ycTapesinero (Heobxoaumo o0bABUTE METOT, KO-
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TODHIM GoJiee He cjeAyeT MCIOJL30BATEH, ¢ MoZuburaropom deprecated).
Brarogaps sromy obparatoniecs K Kogy 6yAyT 38HATH, UTO CUTYAIIUs U3~
MEHHJIACH.

XopomuM IPUMEPOM 3TOr0 Ipoliecca CAY:KaT KJacchl KoJulekinuit Java.
Hosbie kiaaccwsr Java 2 3aMeHAIOT co6oif Te, KOTOpPhIe TPEAOCTABIIAINCE
nepBoHauaNbpHo. OOHAKO KOorjga IOABUJINCE Kiacesl Java 2, JavaSoft 6s1i0
OPUJIOYKEHO MHOTO YCUJINH AJIs oOeclieueHU criocoba nepexona K HUM.

3amuTa uHTepheicoB 00LIYHO OCYIIIECTBHMA, HO ¢cBA3aHAa ¢ yeuauamu. He-
00X0x¥MO CO3JaTh ¥ COINPOBOMKAATH 3TH HONOJHUTEJIbHBIE METOABI, II0
KpaliHell Mepe, BpEMEHHO. ITH MeTOALI YCJIOKHSIOT HHTepdelic, 3aTpya-
HAg ero npuMeHeHMe. OJHAKO eCTh aJibTePHATHRA: He IyOIuKyiiTe wHTED-
¢deiic. HukTo He TOBOPHUT 37€Ch O IIOJHOM 3anpeTe; ACHO, UTO ONYyOJIHUKO-
BaHHBIE MHTEePdeNCH ToMKHE ObITh. Ecsiu BuI codgaere API pis BHelHero
HUCIOJIL30BAHUSA, KAK 9TO AeJlaeT Sun, TO TOTAA Y Bac AOJKHBI OLITH OIy-
OnuroBarHBIEe HHTEepde#chl. I roBopo 06 3TOM IOTOMY, YTO YACTO BHIKY,
KaK I'PYNNB pa3paboTYMKOB 3JI0yHoTpebisioT nybnmkanueii warepdeii-
coB. §I 3HaKOM ¢ TpeMa paspaboTUMKaMHU, KaKABIM U3 KOTOPHIX nyGJIHUKO-
BaJ wWHTepdeHcH A ABYX APYrHX. OTO IMOPOKIATIO JIUINHHUE «IBH-
JKeHUS», CBSISaHHBIE C COIPOBOMKAeHUEM HHTep(eicoB, B TO BpeMs Kak
rpoie 65110 OBI B3ATH OCHOBHOM KO ¥ IPOBECTH HEOOXOAUMOE PeXaKTHPO-
BaHKe. K TakoMy CTIIIIO paBoOTH TATCOTEIOT OPTAHU3AIUY ¢ THIIePTPOPUpO-
BAHHBEIM OTHOIIIEHMEM K coOcTBeHHOCTH Ha Koi. Ilybamkamus uaTepdeii-
COB TI0JIe3HA, HO He MPOoXOoauT 0e3HaKa3aHHO, II09TOMY BO3/eD/KUBaHTECH
oT Hee 0e3 0co00# HEOGXOAMMOCTH. ITO MOXKET MOTPebOBaTh M3MEHEHUA
IIPaBUJI B OTHOIIIEHUM BJIAJEHUA KOLOM, YTOOBI JIOAU MOTJIA U3MEHATD Uy-
JKOHM KO JIA MONJePKKH uaMeHeHu B nurepdeiice. HacTo 9To 11es1€C0006-
PasHo JleJIaTh IPY IIPOTPAMMHUPOBAHKY IIADAMHA.

Mpumeyanue
He ny6nuxyime unmepgelicol paHbuie cpoka VameHume NnOAUMURY 8 OMHOWeHUU BAAGCHUS
KoOoM, ymobbl 0b1e24ums peaKmopuHz

EcTb ogHa ocobas obsacts mpobsieM, BOSHUKAIONNX B CBS3Y C NI3MEHEHUEM
uHTepdeiicoB B Java: nobaBieHre UCKJIIOUNTEILHON CUTYallUM B IIPEJJIO-
skeHUsA throw o6bABIEHNI METOL0B. ITO He UBMEHEeHNE CUT'HATYPhI, II03T0"
MY CUTyalus He pellaeTcs ¢ MOMOIbIo fejerupoBanusa. OJHAKO KOMITHJIA-
TOP He IIO3BOJIMT OCYIecTBUTh Komnuianuio. C gasHo# mpobiemoii 6o-
poThcs TsKeNno. MOXKHO co3laTh HOBLIMI MeTOJ ¢ HOBLIM UMEHEM, I103BO-
JUTh BBHI3BIBATH €TI0 CTAPOMY METOAY ¥ TpeBpaTUTh o6pabaThiBaeMyno
UCKJIIOUUTEJILHYIO CUTYAIINIO B HeoGpabaTeiBaeMyo. MOXKHO TakKe I'eHe-
pupoBaTs HeoOpPaGaTHIBAEMYI0 MCKJIIOUHTENBHYIO CUTYaIlUiOo, XOTS IpH
3TOM TepAeTCA BOBMOXKHOCTE MPOBEPKH. ECay TaK MOCTYIIUTD, MOYMKHO IIpe
IYIOPEOUTH T€X, KTO HOJb3YeTCs METOAOM, UTO HCKJIYUTENILHAS CHTYAlUd
B OymyIieM cTaHeT o6pabaTeIBaeMoOi, 1aB M BO3SMOMKHOCTb YCTAHOBUTD 06-
paboTuuku B cBoeM Koze. Ilo 9Toif mpuunHe A IPeIIIOUNTAIO OIIPEAENATh
POAUTEJBCKUH KJACC HUCKJIIOUNUTEJbHOH CHUTYaIM¥ JJId ITaKeTa B I(eJOM
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(sanpumep, SQLException gna java.sql) 1 06ABAATS BTY MCKIIOUUTENb-
HYI0 CUTYAIIMIO TOJLKO B MpeNIoKeHuAX throw onmy6IuMKOBaHHBIX METO-
IoB. Mcmosp3ys Takoi NOAX0[, BOAMOYKHO CO3/]aTh NePAPXHUI0 KJIAaCCOB HC-
KJIIOYHUTENBHBIX CUTYaUMHd 1 UCTIONL30BATE TOJIBKO POAUTENLCKUN KJIACC B
mpeAoxKeHunx throw ony6anKoBaRHBIX HHTEPGEHCOB, B TO Ke BpeMsA MOK-
HO 6yeT UCTIONB30BATE ero oAKIacChl B fosee cliennMUIHBIX CHTYyalnax
[TOCPEACTBOM Ollepaniil NPUBEAEHUA U IPOBEPKY THNA 00'bEKTa UCKIIOTU-
TeJbHON cuTyanumu. Brarogapa sToMy A IPH KeJaHUU MOI'Y OIpefesaTh
TMOJKJIACCH NCKIIOUKUTENLHBIX CUTYalluil, YTO HE 3aTParuBaeT BLI3BIBAIO-
1IIeT0, KOTOPOMY M3BECTEH TOJIBKO 001Kl cayuait,

W3meHeHns an3anHa, Bbi3dblBaloUie TPYJHOCTU
npv pedakTopuHre

MorKHO J1v ¢ TOMOIBIO PePAKTOPHUHTA UCIIPABUATH JIIO0bIe HeJOCTATKY IIPO-
eKTUPOBAHUS WU B Au3alile CUCTEMBI MOI'yT GBITH 3aJI0/KEHEI Takue 6a30-
BBI€ PEIlleHNsA, KOTOPbBIE BIOCAEACTBUN HE YIACTCSA U3MEHUTH IIYyTEM IIpoBe-
nenusa pedaxTopuHra? VMerimneca B 310 o6JacTi JaHHBIE HELOCTATOY-
Hel. KoHeuno, yacTo pedaKTOPUHT OKasbiBaeTcs 3¢ (HeKTUBHBEIM, HO WHOT-
Ja BO3HHMKAIOT TpYJHOCTH. MHe HM3BeCTeH MPOEKT, B KOTOPOM, XOTHA U C
TPYAOM, HO YIAJOCh DK HOMOIIH pedaKTOPUHTa HPUBECTH apXUTEKTYDPY
CHCTEMEI, CO3/laHHOM Ge3 ydeTa SauluThl JAHHBIX, K apXUTeKType ¢ X0po-
nIefl 3aluTOoM.

Ha gagHOM 3Talle MOM MOAXOM COCTOUT B TOM, YTOOHI IPEACTABUTE cebe BO3-
MOKHBIH pedarTopunr. PaccMaTpuBas pasinuHble BAPUAHTH U3aitHa CUC-
TeMBI, f ILITAIOCH OIIPEAENUTh, HACKOJLKO TPYAHLIM OKaKeTcs pedaxTo-
puHr opgHOro pausaiina B apyroi#. Ecam tpyaHocTeil He BUAHO, TO f, He
CJIIHMIITKOM 3aJyMBIBasiCh O BEIOOpE, OCTAHABJIMBAIOCH HA CAMOM IIPOCTOM AH-
3ajige, JasKe eCJIM OH He OXBAThIBaeT BCe TpeODOBaHNA, KOTOPLIE MOTYT BO3-
HUKHYTB B JajbHelmem, OfHAKO ecJiv A He MOT'Y HAaWTH IPOCTHIX CIIOCOD0B
pedaxKTOpUHra, TO IPOAOJKaI0 paboraTh Hax AusaiinoM. Mol onbiT oka-
3BLIBAET, UTO TAKHE CUTYAIluH DEeJKH.

Korpa pedakToOpuHr He HYXeH?

B HeKOTOPHIX caydasfXx pedaKTOPHHT BooOIle He HyKeH. OCHOBHOI mpH-
Mep — HeoOXOQUMOCTh IIepenucaTs IporpaMmy ¢ gyiad. MHoTa uMeroImuii-
Cf KOJI HACTOJIBKO 3aIlyTaH, YTO IOABePTHYTE ero peQaKTOPUHTY, KOHEYHO,
MOJKHO, HO IIpOIIe HauaTh BCe ¢ caMOro Hauaja. Takoe pellieHue IPUHATh
HeJIerKo, 1 51 IPU3HAIOCH, UTO He MOTY IIPEJIOKUTH LOCTATOUHO HALEKHBIE
PEKOMEHJAIMY TI0 3TOMY IIOBOAY.

ABHBIA npusHaK HeOOXOAUMOCTH MEpenucaTsh Ko — ero HepaboTocrmocob-
HOCTB. 3TO OOHAPYKHMBAETCA TOJBKO IIPY €ro TeCTUPOBAHWUM, KOTLa OLIN-
00K OKa3BIBAaeTCSI TAK MHOTO, YTO CAEeJIaTh KOJ YyCTONUMBLIM He yjaercd.
ITomuure, uro mepes HauajaoM pedaKTOPUHTA KOJ JOJIKEH BBINONHATLCH
B OCHOBHOM KODDEKTHO.
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KoMmnpomuccHOe pelieryie COCTOUT B CO3GAHMM KOMIIOHEHTOB C CIJILHOM
MHKANICYJIAINed nyTeM peaKTOPUHIA 3HAUNTEILHON YaCTH IIPOrPaMMHO-
ro obecrieyenus. Ilocae 5TOro AN KaKIOTO KOMIOHEHTA B OTAEJLHOCTH
MOYKHO NPUHATH PellleHNe OTHOCUTENILHO N3MEeHEeHUS ero CTPYKTYPHI IpH
noMOInY pedaKTOPUHTa MM BOCCO3TAHUA 3aHOBO. TO MHOT000EIIAIOTITIH
IOXO0J, HO UMEIOIIUXCH ¥ MeHS AaHHBIX HEeJJOCTATOYHO, YTOOBI ChOpMyYIn-
POBATH YeTKMe IPAaBUJIa ero OCyllecTBIeHNA. Korga ocHOBHAS CHCTEMA AB-
JseTCcH yHaCJeOBAHHOI, TAKON TOAXO0J, HECOMHEHHO, CTAHOBUTCS TIpPH-
BJIEKATEJIbHBIM.

Hpyro#t cayuaii, Korja ciaegyeT BO3AEPKUBATHCH OT pedaKTOPHHIa, 3TO
OJIM30CTH JATHI 3aBepllieHns NMPOeKTa. PoCT MPOM3BOAUTENILHOCTH, JOCTH-
raeMbIl 6arogaps pe@akTOPUHTY, IPOABUT celd CANNIKOM HO3AHO — TOoC-
Je uCTeueHUs cpoka. IlpaBuabHA B 9TOM CMBICJIE TOYKa 3PEeHUS Yopjia
Kaguunarema (Ward Cunningham). HeszaBepiieHHBIH peaKTOPUHT OH
CPaBHUMBAET ¢ 3aJie3aHUEM B JOJTW. BDOJBUIMHCTBY KOMHOAHWH AJS HOp-
MaJIbHO¥M paboThl HYsKHEBI KpeauTsl. OfHAKO BMecTe ¢ JOJIraMi MOABJISIOT-
€l ¥ IPOIIEHTHI, TO €CTh JOMOJHUTEALHAS CTONMOCTE O0C/TYKMBAHUA U Pac-
mupenusi, o0yCIOBIeHHas YPe3MePHOHM CIIOKHOCTBIO KOoja. Brimaary Ka-
KUX-TO IPOIEHTOB MOYKHO BHITEPIETh, HO €CJM IIATEXH CIAUIIKOM Beju-
KU, BBI pa3opuTech. BaXKHO YIPaBIATL CBOUMH HOJITAMH, BEIILJIAUNBAA X
YacTh IOCPe/ICTBOM pehaKTOPHHIA.

Onxrako npubaMXKeHne CPOKA OKOHUYAHUS paboT — eIMHCTBEHHBIHN cay4yai,
KOT'Ja MOYKHO OTIOXKUATE PeaKTOPUHT, CCLIIAACEH HA HeOCTATOK BpeMeHU.
OrnwiT paboThI HAX HECKOJBKUMY IPOEKTAMHU [TOKA3BIBAET, UTO IPOBEeIeHNe
pedaKTOpPUHTa NPUBOAUT K POCTY IMIPOU3BOAUTENLHOCTH TPyna. HexBaTka
BpeMeHU 06LIYHO CUTHAINSNPYeT 0 HeobXoquMocTH pedaKTOpIHTa.,

PedakToOpUHr n npoeKkTnpoBaHue

Pedaxropunr urpaet ocobyio poJb B KAYECTRBE JOMOJHEHUA K IIPOEKTHPO-
BaHulo. Korga s TONBKO HAYMHAJ YUIUTBCA NPOTPAaMMUPOBAHUIO, S IPOCTO
nycaJl IporpaMMy ¥ KaK-To J0BOAWJI ee 1o KoHIa. Co BpeMeHeM MHe CTaJ0
SICHO, YTO €CJIU 3apaHee IOAYMaTh 00 apXUTEKTYpe IPOrpaMMbl, TO MOYKHO
n3bexKaTs nociaeywoIlel goporocrosinei nepepaborru. 1 Bce Gosee npu-
BBIK&JI K 9TOMY CTUJIII0 npedsapumenbH020 npoexkmuposarnus. MHOTHE CUH-
TaT, UYTO IPOEKTHPOBAHME BasKHEe BCEro, a HMporpaMMUpOBaHUE IIPef-
cTaBjfAeT cobo¥ MexaHW4YeCKHiIl Iporecc. AHaJIOTHEH IPOEKTa CJIYKUT
TEXHUUECKUN yepTeXK, a aHaJIorHell Koja — uaroroBjenmne ysna. Ho mpo-
rpaMMa BechMa OTJIMYaeTcsH OT pu3uyeckoro Mexanusma. OHa SHAUNTEND-
HO GoJiee NMOJATINBA U LEJNKOM CBsidaHa ¢ o0aymeIBauneM. Kak roBopur
Aauctep Korbepn (Alistair Cockburn): «Ilpu maanyuum rotrosoro ausaitna
sl IyMaio OYeHb OBICTPO, HO B MOEM MbIILIEHUH IIOJIHO IPOo6esIoB».

CymectByeT yTBEpKAEHIE, UTO PePAKTOPHHI' MOMKET OBITh AJILTePHATHBOH
[IpeBapUTEIbHOMY IIPOEKTUPOBAHUIO. B TaKOM CIleHAPUH IIPOCKTHPOBA-
Hue Booluie orcyTereyet. [lepBoe pelteHue, npulllegiee B rojioBy, BOILJIO-
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1aeTca B KoJe, JOBOSUTCA 0 pabouero COCTOAHUS, a TIOTOM O0peTaeT Tpe-
6yemyio Gopmy ¢ Domolnbio pedaktopunra. Takoil nmogxon axTHUeCKH
MOXKeT JeicTBOBaTh. MHe BCTPEUaJUCh JIOAM, KOTOphIe Tak paboraior u
MOJIYYAIOT B UTOTE CUCTEMY C OUeHb X0PoIlel apxureKTypoit. Tex, KTO moj-
JepiKHBaeT «3KCTPeMaJbHOe Iporpammuposasue» [Beck, XP], yacro uso-
fpaxaroT MpomaragAUCcTaMy TAKOTO IIOAX0A.

Ilogxox, orpaHMUYKNBAIONIKICH TOMBKO PedaKTOPUHTOM, IDUMEHNM, HO He
ABJseTCH caMbIM 3ddeKTuBHEIM. [laxe «3KCTpeMaIbHEIe» TPOIPAMMUCTHI
cHauyaja paapabaTeIBalOT HEKYI0 apXUTEeKTypy Oyayiieil cucrembi. OHK
npobyioT pasHble ugeu ¢ nomomblo CRC-kapt uiu yero-nmbo mogo6HOTO,
OKa He NOJyYaT BHYIIAWIIEro AOBEpHs MePBOHAUAJBLHOTO DEIIeHU!s .
TosbK0 mocse mepBoro foJiee MJIKH MeHee YAAYHOTO «BRICTPEIa» MPHCTYHA-
0T K KOKUPOBAaHUIO, a 3aTeM K pedaKTopuHTy. CMBICK B TOM, UTO IPH ¥C-
NOJIb30BAHMY PedakTopHHra U3MEHIeTCS POJIb IPeIBAPUTENLHOTO IPOEK-
THpoBaHus. ECJIu He pacCYUTHIBATH Ha pedaKTOPHHT, TO OLIYI{aeTcsa Heo6-
XOIMMOCTh KAK MOXKHO JIyYlile ITPOBECTH NpelBapUTeNLHOe MPOeKTUPORBa-
Hue. BosHMKaer UyBCTBO, 4TO JIOOBIE M3MEHEHHS IIpoexTa B Oymylmewm,
€CJI OHM MOTPe6yITCA, OKaKYTCHA CAUIIKOM goporoctodmumu. [TosaTomy
B peIBapUTEILHOE IPOEKTHPOBAaHIE BKJAaAbiBaeTcA GOJIbINle BpEMEHU M
yeuanil — Bo n30eKaHne TAKNX N3MeHeHNH BIIOCIEICTBUNA.

C npuMeHeHreM pedaKTOPHHTA aKUEHTH! cMelaloresi. IIpegsapuTenbHoe
NPOEKTUPOBAHME COXPAHAETCS, HO TEIEPh OHO He KMeeT 1eJIbI0 HalTH efuH-
CTBEHHO MPaBUJIbLHOE perlenye. Bee, uTo oT Hero Tpebyercs, — 9TO HAUTH
mpuemJeMoe pemienne. IIo Mepe peanusanuu pelieHud, ¢ yriaydJieHneM
TMOHMMAHUSA 3a/laUM CTAHOBUTCH ACHO, UTO HAMJIYUIIee PeIIeHNe OTJINYaeT-
¢A OT TOT'0, KOTOPOe GbLI0 NPHHATO HepBoHadansuo. Ho B 9TOM Het Huuero
CTPAITHOTO, €CJIK B MpOIlecce yIacTByeT pedaKTOPUHT, IIOTOMY YTO MOJAM-
puKanus He 06X0AUTCS CAUIIKOM JOPOTO.

Ba:KHBIM CcJE€[CTBHEM TAKOI'0 CMENIeHMS aKIeHTOB fABJIAeTcA OoJblilee
cTpeMJIeHNE K IIPOCTOTe TpoeKTa. 1o BBeJjeHUs peaKTOPHHTA B CBOIO Da-
60Ty s Becerza HCKas TuOKMe penteHusa. i KaIoro TeXHU4YecKoro Tpedo-
BAaHUSA A PAcCMATPUBAJ BO3MOJKHOCTH €ro M3MEHEHWS B TeUeHWE CPOKa
skM3HY cucTeMbl. TIOCKONBRY H3MeHeHNs B IPOeKTe ObIIM JOPOTOCTOAINH-
M¥, A CTApPaJICS CO3IATh MPOEKT, CIIOCOOHBIN BBIAEDPIKATH U3MEHEHUA, KO-
TOpBIE A MOT IpeABuAeTh. HeJocTaToK rmOKUX PeIlleHu il B TOM, UTO 3a THO-
KOCTh IPUXOAUTCS IJIATUTE. 1 MOKKe pellleHus caoxkHee o0pruHbIX. Co37a-
BaeMEbIe 10 HUM IIPOIPAMMEI B I1€JIOM TPYAHEE COMPOBOMXKIATh, XOTA #U JieTye
mepeHaeJIMBaTh B TOM HANPABJIEHKHN, KOTOPOe IIPEANOoJIarajJoch u3HAYAIb-
HOo. W 1asxe TaKkue peIlleHNs He M30ABJIAIOT OT Heo6XOLUMOCTH pasdupars-
e, KaK MOAUGMUIIUPOBATE IPOoeKT. [ ogHoi-IBYX GYHKINHA 9T0 CIeJIaTh
He OUeHL TPY/IHO, HO M3MeHeHNs IPOUCXOIAT 10 Beeil cucreme. Ecau 1pe-
JyCMaTpHBATEL TUOKOCTE BO BCeX 9TUX MECTAX, TO BCA CUCTEMA CTAHOBUTCS
3HAUMTEJILHO CJIOYKHEE M JJOPOXKe B COIPOBOXKIeHNN. BecbMa pazodapoBLI-
BaeT, KOHEYHO, TO, UTO BCH 3Ta THOKOCTEL U He HYKHA. I[loTpebyeTca Juinb
KAKas-TO Y4acTh e, HO HEeBO3MOJKHO 3apaHee CKasaTh Kakas., YToObI go-
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CTHYDL 'MOKOCTH, IPUXOTUTCA BBOJAUTE ee ropasno 6oiabie, yeM Tpebyercs
B IeCTBUTEJILHOCTH.

PedarTopuHr mpepocTaBideT APYrofl MOAXoA K pHCKaM MoAu(pUKAIHH.
BoamooxHBIe M3MEHEHUS BCe PAaBHO HAlO IILITATHCA IPEABUIETE, KaK ¥ pac-
cMaTpuBaTh rubkue perenus, Ho BMecTo peanunaaliui 3TUX rubKUX perre-
Hui cjejyeT 3aJaThCcH BOIPOCOM: « HacKONBKO CI0KHO GyaeT ¢ IMOMOIIBIO0
pedaxTopuHra npeobpaszosaTh 06bIYHOE peineHue B ruOKoe?» Ecam, xak
Yarie BCero cjaydaercd, OTBeT OyaeT «BeCbMa HECJIOMHO», TO HaJA0 IPOCTO
peanru30BaTh OOLIUHOE PelieHue.

PedaxTopusr nossosisger co3ngaBarh 6ojee MPOCTHIE IPOEKTHI, HE XKePTBYH
rubKocThI0, 61arofapa yeMy TIpoLece IPOeKTUPOBAaHNA CTARHOBUTCA GoJiee
JIETKMM W MeHee Hanps)KeHHLIM, HayuuBIinucs B 11€JI0M paciio3HaBaTh TO,
YTO JIETKO noAjaeTca peakTOPUHTY, 0 TUOKOCTH PelIeHUul Jaxie IlepecTa-
emb 3anymMbIBaThcd. IlosfiBIfeTCA YBEPEHHOCTL B BO3MOXKHOCTH IIpUMeEHe-
HUA pedaKTOopuHra, Korjga 3To noHazoburca. Cozgarorcd camble IPOCTHIE
peuieHud, KOTOpble MOryT paborars, a THOKHE ¥ CJIOMHBIE PelleHud N0
Gonbirreir yacTy He morpebyrores.

YTo6bl HU4Ero He co3aaTh, TpebyeTca HeKoTopoe Bpems

Pou [medppuc

Cvicrema nonwHoit eeinnathl komnencauuu Chrysier Comprehensive Compensation
paboTana cnMwKoM MepneHHo. XoTa pas3paboTka euwe He 6bina 3asepiuena, 3o CTa-
110 Hac BeCroKouTS, NATOMY YTO CTaNo 3aMeNATLCA BhITONHERME TECTOB.

KeHT bek, Maptur Qaynep v 8 pelwnau ucnpasutb CUTyauunio. B oxugaHnm Hawed
BCTpeyU 9, GyLyuu XOPOLLIO 3HAKOM C CUCTEMON, PA3MbILLNIAN O TOM, 4TO e MOXeT ee
TOPMO3UTb. fl NOAYMBbIBAN O HECKONBKIUX MPUYUHAX W OFOBOPUI C MIOABMM O TeX U3-
MEHEHWsX, KOTopble MoK NoTpeBoRaThCA. Ham NpuULo B rONOBY HECKONLKO XOPO-
UK naeit OTHOCUTENbHO BOIMOKHOCTU YCKOPUTb CUCTEMY.

Mocne 3T0ro Ml “3MEPUAU NPOU3BOIAUTENLHOCTL C NOMOWBIO Npodaitnepa KeHra.
Hu ogHa 13 npegnonaraemelx MHOI0 NPUUYKH, KaK OKa3anoCh, HE MMENA OTHOLIEHMS
K npo6neme. Mbl 0GHapyXUNK, YTO NONOBMHY BPEMEHU CUCTEMA TPATUNA HA CO3/ia-
HUE IK3eMN/IAPOB KNACCOB Aar. Ele nHTepecHee, YTO BCe 3T 06bEKTbI COfepHant
OfHM 1 TE e AaHHble.

M3yuma norvky Co3gaHua [art, Mbl HALWWM HEKOTOPbIE BO3MOMHOCTY ONTUMU3UPO-
BaTh NPOLECC UX Co3faHua. Besae UCNoNb30Banoch npeobpasoBaHvie CTPOK, faxe
ecnu He 6110 BBOJA BHEWHMX AaHHbIX. [lenanock 370 NpocTo Ans yao6ersa BBOAA
xofa. MOXOeE, YTO ITO MONHO GLING ONTUMU3NPOBATE.

3ateM Mbl B3rAAHYNW, KaK UCNONL3YIOTCA 3TU Aatel. OKasanock, YTO 3HaunTeTbHas
YaCTb UX YYaCTBOBANA B CO3[aHAN AUANA30HOB JaT — 06BEKTOB, COflepKaLnX Aa-
Ty «C» W [aty «noy. Eile HEMHOro OCMOTPEBLUKCD, Mbl MOHSAM, YTO BOMBIIUHCTBO
3TWX AManazoHoB NycTbi!
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Npu pabote ¢ arana3oHamu AaT Hamu GbINO YCNOBNIEHO, 4TO KOO0 AManasoH, Ko-
HeYHas AaTa KOTOPOro NPEeAWECTBYeT HavyanbHOM, NycT. 310 yaobHOe cornawenue,
XOpOO COTNacyioweecn ¢ TeM, Kak pabotaet knacc. Hauas ucnons3osars faHHoe
COFNAWeHUe, Mbl BCKOPE NOHSM, YTO KOA, CO3AAI0WMIA ANANa30Hbl AaT, HAUKUHAIO-
1MECA NOCAE CBOETO KOHUA, HEMOHSATEH, B CBA3M C HEM Mbl BBIAENUN 3TY DYHKUMIO
B habpuunbiit metog (Gang of Four "Factory method"), cospatowmis nycrbie auana-
30HBI T,

370 U3MEHEHYE JOMKHO BbINO CienaTh Koj 6onee YeTKMM, HO Mbl ObiIM BO3HATpak-
AEHbl 33 HETO HEOMMAAHHBIM 00pa3oM. Mbl CO31anu NYCTOH AMANA30H B BUAE KOH-
CTaHTHI M CAENANM TaK, yTobbl (habpUUHbIA METOA He CO3AaBa Kamapli pa3 obbekT
3aHOBO, @ BO3BPALYAN 3Ty KOHCTaHTY. MMocae TaKon MOAMGUKaLIMYM CKOPOCTL CUCTE-
Mbl YIBOMAACH, Yero 6610 JOCTATOYHO 4S NPUEMNEMOr0 BHNONHEHUS TecToB. Bce
3T0 OTHANO Y HAC NPUMEPHA NATL MUHYT.

0 TOM, YTO MOXKeT GbiTb MAOXO B XOPOLIO W3BECTHOM HaM KOAE, Mbi PA3MBILAANM
CO MHOTUMM YYaCTHUKaMK NpoexTa (KeHT u MapTuH 0TPULLAIOT CBOE yYacTHe B 3TUX
obcywaeHnax). Mbi Game NpUKUHYIM HEKOTOPHIE BO3MOXHBIE YCOBEPLIEHCTROBA-
HUA, He NPOU3BOASA NPRABAPUTENbHBIX U3MEPEHWIA.

Mb! 66111 NONHOCTLIO HenpaBbl. ECAM He cYMTaTh MHTEpEeCHO Gecepbl, NONb3bl He
ObIN0 HUKAKOW.

BuiBoa M3 3T0r0 Criegyiowmil. [lawe ecau Bbl TOYHO 3HaeTe, Kak paboTaeT cucTeMma,
He 3aHWMaiiTeCh ragaHneM, a nposefuTe 3amepsl. MoyuerHas MHopMauusa 8 ae-
BATU CJIy4anX U3 JECATH MOKAMET, Y4TO BalLM AOrafKkm Bbiiv oMBOYHbI!

PechakTOpPUHF N NPON3BOJUTENBHOCTDL

C pedaxTopunroMm o6LIUHO CBA3aH BOIPOC O €r0 BIMAHAY Ha IIPOM3BOSU-
TeJIBHOCTS nporpaMMsl. C 1esbi0 06JIerYuTh HOHNMaHue paboThl IporpaM-
MBI 9aCTO OCyLIeCTBIAETCA MOAMGDUKANMA, HPUBOAALIAA K 3aMeAJIeHUIO
BBIMOJIHEHUS MPOrPAMMEI. ITO BAXKHBIN MOMeHT. f1 He IPUHAIEKY K TOU
IIKOJIe, KOTopasd npeHedperaeT IPOU3BOAUTEIBHOCTHIO B HOJb3Y YHCTOTHL
MPOEKTA MM B HaJeXKJe Ha POCT MOUTHOCTH amnnapatuoil uactu. [Iporpam-
MHOe ofecIleueHmne OTBEPrajioCh KaK CAUIIKOM MeJJjieHHoe, a Donee OwiCT-
pble MalllMHBI YCTAHABAMBAIOT CBOH IIpaBuia UIpsl. PedakTopusr, HecoM-
HEHHO, 3aCTaBJIAET MPOTPAMMY BHIMOJHATHCA MeJJIeHHee, HO [IPY STOM Je-
naetT ee GoJiee MOJATINBON JJIA HACTPOMKM NpousBoguTebHOoCTH. CeKper
co3/jaHus OBICTPBLIX HDPOTPAMM, €CJH TOJLKO OHUW He NPeXHA3HAYEHBI JJISI
paboTEl B JKECTKOM PEKHMe PeaJibHOTO BPEMEHU, COCTOUT B TOM, UTOOEI
CHavaJia HAIKCaTh IPOTPAMMY, KOTOPYIO MOYKHO HACTPAUBATE, & 3aTEM Ha-
CTPOUTS e TaK, 4To0bl JOCTUYL IPHEMJIEMOI CKOPOCTH.

Msue uaBecTHBI TPH II0AX04a K HanHCaHuIo ORICTPHIX nporpamM. Hauboxee
TPYAHBIA M3 HUX CBA3BAH C PECYPCAMH BPEMEHM M YacTO IPHMeHSeTCH B
CHCTEeMaX C JKECTKUMU TPpeOOBAHMAMMK K BBIMIOJHEHHUIO B PeKHUMe peasbHO-
ro BpeMeHH. B 5T0l cUTyaIuy IpyY AeKOMIIO3HUIMHY IIPOEKTa KayKJOMY KOM-
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TIOHEHTY BblaelsieTcs OI0AKeT pPecypcoB — IO BpeMeHH ¥ maMsaTu. KoMIo-
HEHT He NOJIKEH BBIATH 33 paMKU CBOEro OIOf)KeTa, XOTd paspellieH MeXa-
Hu3M o0MeHa BPEeMEHHBIMU pecypcaMu. Taxkoll MEXaHU3M JKeCTKO cocpe-
LOTOUEH Ha cOOJIOeHNHM BpPEeMEeHY BBLITIOJIHEHUSA. OTO BAaXKHO B TaKHUX
CUCTEMAaX, KaK, HAIPUMED, KapAUOCTUMYJISATOPHI, B KOTOPBIX JaHHBIE, I10-
JyJYeHHBIE ¢ OIIO3JaHMeM, Bceraa omnnbouHbl. Jlanuas TeXHOJIO0TUS M30HI-
TOYHA B CUCTEMAaX JPYTroro TUIA, HAIPHMED B KOPIOPATHBHEIX HHpopMa-
LUOHHBIX CUCTEMAX, C KOTOPRIMY A 06BIYHO paboTaio.

Bropoii mogxon npeamnosaraeT II0CTOAHHOE BENMaHe. B 9ToM cilydae Kax-
JIBIH MPOTPAMMUCT B JIIO00M MOMEHT BPEeMEHU JejlaeT BCe OT Hero 3aBUCH-
miee, 4YTOOBI MOAJEPIKUBATE BHICOKYIO HPOM3BOAUTENLHOCTH IIPOTPAMMEI.
9TO pacIpocTpaHeHHBIH ¥ MHTYHTUBHO MPUBIEKATENbHEIN M0gX0 I, OfHAa-
KO OH He TaK XOpoIl Ha fejie. Moxupuranus, IOBBIIAONIASA IPOU3BOSH-
TeJILHOCTD, O0BIYHO 3aTPYAHsIET paboTy ¢ MPOrpaMMoi. IT0 3aMeAJIsIeT CO3-
JaHue NporpaMMel. Ha 5T0 M0KHO Ob1JIO OB TOWTH, eciiv OB B PE3YJIbTATE
IoJIy4asoch 6oJee OLICTPOE IPOTrpaMMHOE obecrieueHne, HO OOLIYHO 3TOT0
He npoucxonut. IIoBhIIIaOIe CKOPOCTD YCOBEPIIIEHCTROBaHMSA pasdbpoca-
HBl II0 BCell IporpamMme, M KaKIoe M3 HUX KACAETCA TOJbKO Y3KOH
GYHKIIMY, BLITIOJIHAEMOE IPOrpaMMOii.

C Ipou3BOANTEIBHOCTHIO CBA3AHO TO NHTEPECHOE 00CTOATEIbCTBO, YTO PR
aHau3e GOJBIIMHCTBA IPOTrpaMM OOHADYKHBAETCA, YTO OOJIbIIas 4acThb
BpeMeHM pacxonyercd HeGoabIoit yacTeio Koxa. Ecin B paBHON Mepe oIl-
TUMU3UPOBATE BECH KOJ, TO OKaKeTest, uTo 90% onTHMHU3ALUY IIPDON3Bee-
HO BIIYCTYIO, IIOTOMY YTO ONITUMU3UPOBAJICH KO, KOTOPHII BHEINONHAETCS
He CJUIIKOM 4yacto. BpeMs, yiieaiee Ha yCKOpeHNe IpOrpaMMEbl, ¥ BpEMH,
IMOTepAHHOE N3-3a €€ HeIIOHATHOCTH — BCe 9TO U3PACXOOBAHO HATIPACHO.

TpeTuii 10AX0X ¥ MOBHIMIEHHUIO IIDOM3BOSUTEILHOCTH IPOIPAMMBbI OCHOBAH
Kax pas Ha 970l craructuke. OH npejgnosaraeT Co3iaHue IIPOrPaMMEBI C J0-
CTAaTOYHBEIM DAalJOKeHHEeM ee Ha KOMIIOHEHTHI 0e3 OrJIAAKM HAa NOCTHUrae-
MYI0 IPOU3BOAUTENBHOCTH BIJIOTH O STarna ONTHUMU3aIVH IIPOU3BOAH-
TeJIBLHOCTH, KOTODEIH O6BIYHO HACTYIIAeT Ha JOBOJIBHO O3LHEH cTaguu pas-
paGoTKM W Ha KOTOPOM OCYILIECTBJAETCA ocobas mpouesypa HaCTpPOUKH
IIPOTPAMMEI.

HauunaeTcs Bce ¢ 3anycKa IporpaMMEbl o IpodaiiepoM, KOHTPOJIUDYIO-
[II¥M IIPOTPAMMY U cOOOIAIOIIHAM, Iie PACXOAYIOTCS BpeMsA U 1aMATh. Bia-
rogaps 9TOMY MOXKHO 00HADYKUTE TOT HeGOJILIION YUaCTOK IIPOTPAMMEI, B
KOTOPOM HAXOAATCA y3KWe MeCTa IpousBojutTesbHocTH. Ha aTHX y3KHX
MecTaxX COCPeIOTOUMBAIOTCS YCHUJIMS, U OCYIIECTBJIAETCA TA JKe caMagd OI-
TUMHU3AUNSA, KOTOpas Obliia 6bl IpHMMEHEHA MPH IIOAXOJE C IMOCTOAHHBIM
BHUMaHMeM. Ho Giarozapsa ToMy, UTO BHEMaHME COCPEIOTOUYEHO Ha BHIAB-
JIeHHBIX Y3KUX MECTaX, yIaercs JOCTUYb GONBIINX Pe3yabTaTOB IIPH 3Ha-
YHTeJLHO MEHBIINX 3aTpaTtax TpyAa. Ho gake B 5T0i cuTyanum HeoOXoxu-
Ma 0auTenbHOCTh, KaK ¥ IpH IIpOBeJeHNH pedaKTOPUHTa, UBMEeHeHHU I clie
IyeT BHOCUTH HeGOJbUINMY MOPIUAME, KaKBIH Pa3 KOMIUJINDYS, TeCTH-
pPVva u 3anyckasi nmpodaiinep. Ecin npon3BonTeILHOCTD HE YBEIUUHUIACH,
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U3MEHEHUAM gaetcd obpaTusiit xox. Ilpomece moucka M JUKBULALAHN Y3~
KUX MeCT IIPOZOJIIKAETCHA A0 AOCTUMKEHUA MPOU3BOAUTEJIBHOCTH, KOTODAs
yaosJeTBopseT noJsbsopareseit. Mak-Konaesn [McConnell] mogpobHo pac-
cKaspIBaeT 00 9ToH TeXHOJIOTUH.

Xopoiilee pasjenedne MPOrPaMMbI Ha KOMIIOHEHTHI CIIOCOOCTBYET OTITUMU-
3aMM TAKOro pojia B ABYX OTHOWIEHWAX. Bo-TIepBhIX, 6arogapd eMy [NOsB-
JISIETCST BpEMsI, KOTOPOEe MOXKHO MOTPATUTE Ha onTuMusanuo. Umes xopo-
1110 CTPYKTYPUPOBAHHBIH KO, MOMXKHO GbIcTpee Zo6aBAATE HOBBIE QYHKIIIHN
¥ BHINTDATH BPEMs JJS TOTO, YTOOBI 3aHATLCS MPOMSBOJUTENILHOCTHIO.
(IIpouaupoBanne rapaHTUPYeT, UTO BTO BpeMs He GyaeT HOTPaueHo 3ps.)
Bo-BTOPEIX, XOPOIIO CTPYKTYPUPOBAHHAS IIporpaMMa obecniedmnsaet 6osiee
BBICOKOE paspelieHWe [Jif aHaNIN3a NPOU3BogUTeNbHOCTH. IIpodatinep
yKasbIBaeT Ha Gosiee MeNKHe PParMenTsl KOAa, KOTOPhIE Jierde HACTPOHUTh.
Brnarogaps 6osnieil MOHSTHOCTA KOfa JieTde OCYINEeCTBUTH BHIGOD BO3-
MOMKHBIX BAPDHAHTOR U pa3o6paTsca B TOM, KAKOr0 pola HACTPOHKA MOMKeT
0KAa3aThCs AeHACTBOHHOM.

S1 npunies ¥ BBIBOAY, UTO pedaKTOPUHI ITO3BOASET MHE NMCATH IPOTpam-
™Mbl GeIcTpee. Ha HeKOTOpoe BpeMs OH JiejiaeT IporpaMMul osee MejieH-
HBIMY, HO ofJieryaeT HACTPOWKY MPOTpaMM Ha 3Talle onTUMHU3anuu. B Ko-
HEUHOM CcUeTe JOCTUraeTCsT GONBUION BRIUTPHIII.

KakoBbl UcToku pedakTopuHra?

Msue He yAai0Ch IPOCAeINTh, KOTMa MMEHHO ITOABUICSH TePMUH pedharmo-
punz. Xopoulre IporpaMMUCTHI, KOHETHO, BCera X0Tsd Obl KaKoe-TO BpeMs
TIOCBAINAIOT NPUBEAEHHWIO CBOETO Koa B nopsaaok. OHY 3aHUMAIOTCS 3TUM,
MOCKOJNbLKY MOHAJN, YTO aKKYPATHEIN KOJ mpoule MOAU(GUIUPOBATE, YeM
CJIOMKHBIN M 3aMTyTaHHLIA, 4 XOPOIIMM IPOrpaMMICTAM U3BECTHO, UTO Cpa-
3y HaHcaTh XOPOIIKil KOJ yAaeTCH peiko.

Pedaxropusr njer eine Jganbire. B 1ot kaure pedakTOPUHT IIpoaranj-
pyeTrcs Kak BeAYIUUi sJeMeHT npoliecca pa3paboTKu TporpaMMHOro obec-
neueHud B 1enoM. [lepBBIMU, KTO MOHAJ BaXKHOCTh pedaKkTopuHTa, OBLIN
Vopg Kanaurem u Kenr Bek, ¢ 1980-x rogos paGorasinue co Smalltalk.
Cpexa Smalltalk ysxe Torga 66ly1a BecbMa OTKPbITA AJd pedakTopunra. OHa
OUYeHh AMHAMHYHA U [O3BOJAAeT GBICTPO HHUCaTh PYHKIIMOHANLHO GoraTeie
nporpammul. ¥ Smalltalk oveub KOPOTKHI MUK «KOMIMJISUHSA-KOMIIO-
HOBKa-BBHITIOJTHEHHE» , Barojaps 4eMy MOMKHO OBICTPO MOAMMDUIINPOBATH
NPOTPAMMBI. JTOT A3BIK TAKMKe ABJIsSETCA O0HEKTHO-ODUEHTUPOBAHHEBIM,
IIPeLOCTABJISAS MOIHBIE CPEACTBA I YMEHLIICHNS BANAHNA, OKa3biBae-
MOr'0 H3MEHEeHUAMH, CKPhIBAEMBIMH 33 UETKO OIIPEeJeIeHHBIMY UHTepdei-
camu. Yopza u KeHT noTpyauIuch HAZX CO3MaHUEM TeXHOJOTHH pa3padboTKu
IporpaMMHOTO ofecneyeHus, NPUCIIOCOOIEeHHON I IPpMeHe U B TAKO-
ro posa cpege. (Cetivac KeHT Ha3bIBaeT TAKOH CTHIIEL «3KCMPEMARbHbIM PO~
epammuposanuem» (Extreme Programming) [Beck, XP)l.) Onu nonsanu
3HaveHue pedaKTOPUWHTa AJS IOBBLINEHUS IIPOUIBOIUTEILHOCTH CBOETO
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TPYZAAa M C TeX NOp IPUMEHAIOT €€ B CIOMHBIX IMPOrPAMMHEBIX MIPOeKTaxX,
a TaKJKe COBEPILIEHCTBYIOT CAMY TeXHOJOTHIO.

Wnen Yopra u Kenra Bcerga oKasuIBall CUIbHOE BIUAHNE Ha COOGLIECTBO
Smalltalk, n nousaTHe pedaKTOPHUHTA CTANO BAMKHBIM DJIEMEHTOM KYJIBLTY-
pel Smalltalk. dpyras kpynHaa ¢urypa B coobiecrse Smalltalk ~ Paasd
HoxoHcoH, nmpodeccop YHuBepcurTera urrara Winmuoiic B Ypbaua-Illam-
naHb, U3BECTHBIN KaK 4jeH «0aHisl ueThipeX». K uncay obsacreit, B KOTO-
DBIX COCPEeNOTOYeHbI Hanbonbine uurepecsl Panbda, OTHOCHTCA CO3TaHMue
mrabaouoB (frameworks) paspaboTku nporpaMmMHoro obecneyenusi. On uc-
CJIeIOBAJ BONPOC O MpUMeHeHUU pedaKTOPHUHTa Ajia co3fanmd 3hdeKTuB-
HOU 1 rn6GKOH cpennl pazpaboTKu,

By Anpaiik 6611 oTHUM K3 JOKTOpaHTOoB Pannda. OH npoasiigeT ocobsiil
nHTepec Kk ImabsonaM. OH 3aMeTHJ IIOTEHIIMAJbHYIO IIEHHOCTL pedaKTo-
puHTra 1 o0paTiyI BHUMaHHe, YTO ee IPUMEHEHHE COBCeM He OrPAHUYMBAET-
cd pamkamu Smalltalk. Ou umes oneIT paszpaboTku nporpaMMHEOro obecie-
YeHHUA TeJeOHHBIX CTAaHIMP, IS KOTOPOTO XapaKTepHBI HapacTaHue
CJIOXKHOCTH CO BpeMeHeM U TPYAHOCTb Moaudnkanuu. Joxropekas pabora
Bunna paccmarpusaia pedaKTOPHUHT C TOUKM 3peHHS paspaboTuuKa uH-
CTPYMEHTAJNbHBIX CPEACTB. DM M3yuni BHAB PedaKTOPHHTa, KOTOpPLIe
MOTJIY OKa3aThCA TIOJIE3HLIME IPHU paspaborke madaounos C++, u uccaeno-
BaJI MeTOABI pedaKTOPUHTA, KOTOPHIE AOIMKHEL COXPAHATL CEMAHTHKY, H0-
Kas3aTesbCTBA COXPAHEHUA UMY CEMAHTHKM M BO3MOXKHOCTH peasu3amui
9THX HJell B MHCTPYMEHTAJIbHBIX cpeAcTBax. HOKTOpcKas AMCCEpTaIlnd
Bunna [Opdyke] siBnsiercss HA CerOHAINHMI NEeHbL CAMOM CyIleCTBEHHON
paboToii no pedakTopunry. OH TaKkxe HauKUcaJ 4Js 9TONM KHuUIH raasy 13.

Ilomar0 BeTpeuy ¢ Buniom Ha koHbeperuun OOPSLA B 1992 rogy. Mul cu-
Hestu B Ka(e u 06CyRIaIH HEKOTOPBIE CTOPOHEI MOeit paboThI 0 CO3ZaHMI0
KOHIIENITYaJbHOH OCHOBHI B 3J[paBOOXPaHeHnM. Buj pacckasas MHe 0 CBO-
X UCCIEHOBAHUAX, U A TOT/A MOAYMAJ, YTO OHM MHTEPECHEI, HO He TIpej-
CTaBAAIOT OoJb1IOro 3Hauenud. Kax a 6611 Henpas!

Hoxon Bpaut u [lor PobepTc 3HaYNTENIBHO MPOABUHYJIYN BIepPe] UIeH WH-
CTPYMEHTAJbHEIX CPeJICTB pedaKToOpHHTa, co3maB Refactoring Browser,
UHCTPpyMeHT Aasa pedarropunra B Smalltalk. MIx ydacTtue B 3TOi KHure
npencTasieHo InaBoi 14, riy6ixe onuchIBaoleil MECTDYMEHTHI pedaKTo-
pUHTA.

A yro xe s1? 5 Bcerza MMeJ CKIOHHOCTD K XOPOILIeMY KOAY, HO HHKOTJA He
JyMaJ, 4TO 3TO TaK BasKHO. 3aTeM s cTajk paboTaTs B 04HOM npoexTe ¢ Ken-
TOM M yBUJeJI, KaK OH IpuMeHseT pecakTopuHT. 1 MOHA, KAKOe BINAHNE
OH OK&a3bhIBaeT Ha IIPOM3BOJUTENLHOCTH TPY[A YU KAUECTBO PE3YJILTATOB.
3TOT OIILIT YOEA I MEHS B TOM, UTO peaKTOPUHT IpeAcTaBiseT co60il oueHb
BUKHYIO TexHonoruio. OfHaKo MeHsS Pa304apoBaji0 OTCYTCTBHE KHUT, KO-
TOpbIe MOXKHO Ob1y10 OB AaTh paboTamIieMy IPOTPAMMUCTY, 4 HA OJWH U3
OTMEeUYeHHBIX BhINI€ 3KCIEPTOB He cobupaJica nNucaTh TAKY0 KHUry. B pe-
3yJILTaTE 9TO IIPUIILJIOCH CAEJIaTh MHE C UX IOMOIILIO.
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OnTuMu3aumsa cMCTeMbl 3apnnaTbl
Puy lapsaHumu

Mbi yxke fonroe Bpems pa3pabarbiBany cuCTeMy NONHON BLIMAATH KOMAEHCaUMM
Chrysler Comprehensive Compensation, korpa cranu nepesoauTs ee Ha GemStone.
EctecTBeHHO, B pesynsrare Mbl 0BHapyWunW, 4TO NpPorpaMMa paGoTaeT HepoCTa-
TouHO BeicTpo. Mbi npurnacuiu Jwuma Xodrca (Jim Haungs), 6onsworo cneuua-
JMCTa, NOMOYbL HaM B ONTUMM3ALIMM CUCTEMBI.

[lpoBens HekoTOpOe BpeMs C KOMaHAOK v pa3obpaBluKCh, KaK paboTaeT cucTema,
Dum Bocnonb3osancs ProfMonitor npoussopactea GemStone u Hanucan npopunu-
PYIOWWA MHCTPYMEHT, KOTOPBIA MOAKMIONMA K HAWMM (QYHKLMOHANbHBIM TecTam.
JTOT MHCTPYMEHT MOKa3blBaN KOMYECTBO CO371aBa&MbIX OOLEKTOB U MECTO UX CO-
3AaHunA.

K HaweMy yauBNeHWIO, CAMbIM 3N0BPEAHBIM OKA3anoch CO3aHue CTpok. Pexopp no-
CTaBW/I0 MHOrOKpaTHoe co3fanue cTpok u3 12 000 6aiT. fipu 3ToM BO3HMKanU 0Co-
6bie npobnemsl, noToMy YTo 0ObIYHLIE CPEACTBa YOOPKM Mycopa GemStone ¢ Takumm
6O/bUWIMMM CTPOKAMU He CnpaBRAnuCh, W3-3a 6onbuioro pasmepa GemStone Bbirpy-
Kan CTPOKM Ha AUCK, KaK TONbKO OHU CO3AaBannCh. OKa3anock, 4To 3Tu CTPOKM CO3-
A3ABANVCL HaLlel CMCTEMOMW BBOJA/BLIBOAA, NPUYEM CPa3y MO TPU ANA KAWAOW Bbl-
XOfHO 3anucu!

[ns Hayana Mol cTanu Gydepnsosats 12 000-GailTHbIE CTPOKK, YTO B OCHOBHOM pe-
wuno npobnemy. 3aTeM Mol M3MEHWIM CPefy TaK, YyToGbl 3an1ch BENach fPAMO 8
(aitnoBLiit NOTOK, B pe3yLTaTe Hero u3bemany coapanus xoTa Gbl ORHOIM CTPOKM.

Mocne Toro Kak AMHHbIE CTPOKM NEpecTani Ham mewats, npodainnep xuma Ha-
LeN aHanoruyHoie Npobaemsl ¢ ManeHbKMMKU cTpokamu — 800 Baitt, 500 HaitT n T. 4.
lpeo6pa3oBaHne Ux ANs UCNONL30BAHKUA C HANNOBbIMIA NMOTOKAMMU PELIMIO W 3TH
npo6nembi.

C noMOLLbIO TAaKUX MPUEMOB Mbl YBEPEHHO MOBLIWANM NPOW3BOAUTENLHOCTb CUC-
Tembl. Bo BpeMa pa3paboTku G110 NOXOME, YTO ANA pacyeta 3apnsars noTpebyet-
ca 6onee 1000 yacos. Korga mel 66111 AeiCTBUTESILHO FOTOBKI K pabdoTe, dakTuyec-
Ku notpebosanochk 40 4acos. Yepes MeCAL, NPOROMKUTENLHOCTL Oblla CHUMEHA A0
18 vacos, a nocne BBOA B AKCNNyaTaywmio — Ao 12. Mocne roga 3kcnnyatauny v yco-
BEPLWIEHCTBOBAHWA CUCTEMbI AR HOBOM IPYNNbI CNYKALLMX BpeMsl NPoroHa 6110 co-
KpauleHo A0 9 yacos.

(amoe KpynHoe yCOBEPLEHCTBOBAHUE CBA3AHO C 3aNyCKOM NPOrPamMMbl B HECKOb-
KMX MOTOKAx Ha MHOTOMPOLLECCOPHO MatumHe, Tpu pazpaboTke cUCTEMBI MPUMEHE-
HIE NOTOKOB He MPEANoNaranoc, HO 61arofaps ee XOpoilei CTPYKTYPUPOBAHHOCTH
Mbl MOAM(ULUMPOBANU ee ANA UCTONL30BaHMA NOTOKOB 3a TpU JHA. B HacToswee
BPEMA PAcHeT 3apnNarbl BLINOJHAETCA 3a Napy 4acos.

[lo Toro kak [pxum obecneyqnn Hac MHCTPYMEHTOM U3MEpEeHUs (aKTUUECKMX NOKa3a-
Tenei paboTel CUCTEMBI, Y HaC GbINO HEMANO MAEN N0 NOBOAY NPUMUH HEYLOBNETBO-
puTeNnsHOM paboThl cucTemsl. Ho Bpems Aif peanusaumm Hallux XOpoLwux naei ete
He Hactynuno. PeanbHble 3amepsl yKasanu Apyroe HanpaeneHue paboThl v vMenu
3HaynTenbHo Gonbluee 3HayeHue,




Kopa ¢ pyLikom

Aemopbi: Eenm Bex u Mapmun @aynep

Ecau umo-mo naoxo naxxwem, 3mo 4mo-mo Hado noMensamo.

— Muenue 6a6ywru Bex, svickasarnnoe
npu 06cyncderuu npobrem 0emcrozo 60CnNUMAHUR

K aromy MOMEHTY v Bac JOMKHO GBITH XOpOUIEe NPEACTaBIEHNEe O TOM, KaK
neficrryet pedarropurr. Ho ecori Bol 3HaeTe «Kak», 9TO He 3HAUUT, UTO BHI
3HaeTe «Korga». PerieHue o ToM, KOI'Ia Ha4aTh peak TOPMHT U KOTAa OC-
TAHOBHUTB €T0, TaK JKe BaIKHO, KaK YMeHUe YIIPaBaATh MeXaHU3MOM pedak-
TOPHUHTA,

W 1yr BO3HUKAET 3aTPYAHUTENbHOE Homoxenue. Jlerko o6BACHUTD, KAK
VIAJIHATE IePEMEeHHYIO SK3EeMILJIAPa MU CO3[aTh HePapXUIo ~ DTO IPOCTHIE
BOIIPOCHI; TIOMBITKA JKe TTOKA3ATh, KOT/AA 9TO CIAEAYeT Nenath, He CTONb TPH-
BHaJibHa. BMecTo TOro utoGhl B3EIBATH K HEKWM TYMAHHBIM IIpeACTaBJe-
HUAM 00 3CTeTHKE IPOTpaMMUpPOBaHUA (KaK, YeCTHO MOBOPA, YacTo MOCTY-
TaeM MbI, KOHCYJIBTAHTHI), ST MONBITAJNCS ITOABECTH 110 3T0 HoJIee IPOYHYIO
OCHOBY.

51 pasMBINIIAI HaJl BTHUM CJIOKHBIM BOIIPOCOM, KOTZa BeTpeTuics B 1lopu-
xe ¢ Bexom. BoamMoikHO, OH TOrZla HAXOAMJICS IIOJ BIEUATIEHHEM apo-
MATOB, UCXOJAIIMX OT CBOeH HOBODOMKAEHHOH JOUKH, ITOTOMY UTO BRIPA3HJI
[IpeCTaBJIEHNE O TOM, KOTZA IPOBOAUTE PeDaKTOPHHT, HA 3LIKE 3alIaX0B.
Brl craskere: «3anmax? U urto, 370 Jgyullle TYMaHHBIX TpencTaBieHUil 00
acreTuke?» Ila, syumie. Ml IpOCMOTpeaH OYEHb MHOTO KOJa, HAIIUCAH-
HOT'O JJIf IPOEKTOB, CTEIeHb YCIEeITHOCTH KOTOPBIX OXBAaThIBAJIACH HIHPO-
KUM JHanasoHOM — OT BecbMa YJAaYHERIX N0 Noayaoxabix. IIpu sTtoMm MBI
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laea 3. Kof ¢ gyLikom

Hay4YUJINCh UCKATh B KOJe OIpejeieHHbIe CTPYKTYPHI, KOTOPEIE TIPeroa-
TaloT BO3MOXKHOCTE pedaKTOPHHTa (MHOrIA IPOCTO BOIHIOT O Hel). («Mbl»
B 9TOH TJiaBe OTPasKaeT TOT GaKT, UTO oHa Hanucana Kenrom u MHOM coB-
MecTHO. OnpeseuTs AefICTBUTENIBHOTO ABTOPA MOYKHO TAK: CMEIIIHBIE IITyT-
KM IpHHAAJIEXKAT MHe, & BCe OCTaJILHbLIE — eMY.)

Yero Mol He OyeM MBITATHCA CAENATH, TAK 3TO JaTh TOUHBLIE KPHTEPUH
CBOeBPeMeHHOCT! pedaKTOpuHra. Haul OmBIT ITOKA3EIBAeT, UTO HUKaKUe
CHCTEMBI TIOKa3aTesel He MOTYT CONIePHUYATE C YeJIOBEUECKOM HHTYHI[HEH,
OoCHOBaHHO# Ha uHGOpPManuu. MbI TOMBKO NPUBEIEM CUMITOMBI HEIIPUAT-
HOCTelH, YCTPaHUMBIX IyTeM pedaKkTopuHra. ¥ Bac JOJKHO PA3BUTHCS CO6-
CTBEHHOE YYBCTBO TOT'0, KAKOE KOJHMYECTRO CIEAYET CUNTATh «UPe3MEpPHBIM»
LI aTpubyTOB KJacca WK CTPOK Koja MeToja.

9ra riaBa u Tabauna «VcTOUHMKY HeNIPUATHEIX 3aIAX0B» B KOHIE KHUTH
JOJIKHBI IIOMOYb, KOTAA HEACHO, KaKue MeTOAbl pedaKTOpHHra IIpuMe-
HATH. IIpouTuTe 3Ty r1aBy (uau npoberute riasamMmu TabauIly) 1 Hompobyii-
Te YCTAHOBUTH, KAKOH 3allaxX BLI UYBCTBYeTe, a 3aTeM 00paTHUTECh K IIpex-
JaraeMbIM HaM¥ Meroaam pedaKTOPHMHIAa M ITOCMOTPUTE, He HOMOTYT JIH
oHH BaM. Bo3aMorKHO, 3a11aX¥ He COBIAAYT IOJHOCTHIO, HO HAZl0 HAAeATh A,
410 0b1Iiee HanpaBienue 6yAeT BEIOPAHO NPABUIBHO.

AyonupoBaHune Koga

Tlapaj fypHBIX 3a0aX0B OTKPLIBACT AYOMUPYIOWniica KOx. YBUAEB OfUHA-
KOBBIE KOJOBBIE CTPYKTYPhI B HECKOJBKHUX MeCTaX, MOMKHO OLITH YBEpeH-
HBIM, UTO eCJIX yAaCTCA UX O0BLeUHNATE, IPOrpaMMa OT 3TOT0 TOJNLKO B
urpaer.

Ilpocreiimias 3agaua ¢ JyOJaHMpoOBaHHeM KOJa BO3HUKAET, KOTIa OOHO U TO
JKe BhIpajKeHUe IPUCYTCTBYET B IBYX MeTOZaxX OJAHOrO U TOTO JKe KJjacca.
B sTOM cayuae HaO JUIIL TPUMEHUTD « Belgenenue meroga» (Extract Me-
thod, 124) 1 BEI3BIBATEH KOJ CO3TAHHOTO MeTOa 13 06eHX TOYEK.

Hpyrag zagaua ¢ y0JUpPOBAHUEM YACTO BCTPEYAETCH, KOI'Za OJTHO U TO XKe
BHIDayKeHUE eCTh B ABYX IIOJKJIACCAX, HAXOAAUINXCS Ha OZHOM YDOBHE,
YcerpaHUTE TaKoe ZyOJupoBaHHE MOXKHO ¢ IoMoubio «BrlgeneHus mero-
na» (Extract Method, 124) nnsa o6oux Kaaccos ¢ nociaegyiomum «Ilogne-
moM nonsa» (Pull Up Field, 322). Ecau Ko MOX0%, HO He COBHAZAET IOJ-
HOCTBIO, HY’KHO MPUMEHUTEH «Brlgenenne merona» (Extract Method, 124)
IJIST OTHOeNeHUS COBHAZAIOIIMX (parMeHTOB OT pasiamuarmniuxca. Ilocie
3TOr0 MOMKET OKa3aThCsa BO3MOMKHBIM NPUMeHuTb «PopMupoBanue mabio-
Ha metonas (Form Template Method, 344). Ecanu o6a MeTo/ia JesIalOT OJHO
U TO K€ C IIOMOIIIBIO PA3HBIX AJIMOPUTMOB, MOJKHO BHIOpaTh OoJiee YeTKHH
M3 9TUX AJTOPUTMOB 1 IPUMEHHUThL «3amellleHue ajaroputMma» (Substitute
Algorithm, 151).

Eciu gyOaupyomuiicas KoL HaXOAUTCA B ABYX PasHbIX KJjaccaxX, IOIpo-
6yiite mpuMmenuTs «Brigenenue Kiaacca» (Extract Class, 161) B ogHOM
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KJIacce, a 3aTeM HCIIOJb30BATh HOBLIM KOMIIOHEHT B ZpyroM. BriBaer, uTo B
JefCTBUTEIHFHOCTH METOJ TOJNKEH NPUHALIEKATD TOJIBKO OTHOMY U3 KJIac-
COB 1 BBISBIBATHCS U3 APYTOro Kjacca JU00 MeTO[ JOJIKEH MPUHALIeKATH
TpeTheMY KJIACCY, Ha KOTOPBIHA OYAYT cehllaThed 00a mepBOHAUAIBHBIX.
Heobxoxmumo pemuTs, re onpasiaHo MPUCYTCTBHE TOr0 MeToAa, u obec-
NeYUTH, YTOOLI OH HAXOAWJIICA TaM 1 Hurje 6oJee.

INMHHBIN MeTOo

IIporpammsi, mCcnogb3yIolIHue 00BEKTHI, JKHBYT JOJITC ¥ CYACTINBO, KOTAA
MeTOZABI 3THUX 00beKTOB KOpPOoTKIe. IIporpaMMucTaM, He HMEIONIUM OIIbITa
paboThI ¢ 00 BEKTAMHU, YaCTO KAXKETCS, UTO HUKAKUX BBHIUNCICHUN He TPOo-
HCXOAUT, & OIPOTPAMMBL COCTOAT U3 HeCKOHYAEMOH HEIOUKH [eJIeTuPoBa-
Hu4d gevictBuii. OqHaAKO, TeCHO 06IIaAChk C TAKOM IPOTPAMMOIl Ha IIPOTSKe-
HUY HECKOJILKUX JIeT, Bbl HAUMHAaeTe MOHUMATh, KAKYIO0 IeHHOCThL IIpej-
CTaBJAAIOT co0oii BCe 3THM MaJieHbKHe MeTOoAbl. Bce BHITOABI, KOTODLIE xaeT
KOCBEHHOCThH — IIOHATHOCTh, COBMECTHOE MCIIOJAb30BAHME U BBEIOOD, — MIOJI-
IEePrKUBAIOTCH MAJEHBKUMU MeTofgaMu (cM. « KOCBEHHOCTE 1 pepaxTOPUHI»
Ha ¢1p. 70 riuasel 2).

Y:Ke Ha 3ape IPOrpaMMUPOBaHUA CTAJO ACHO, UTO UeM JJIHUHHEe IIPOIeRy-
pa, TeM TpyJAHee TIOHATh, KAK OHA paforaeT. B cTaphIX A3LIKAX MPOrpam-
MHUPOBaHUS BHI30B MPOIEAYDP GBI CBA3AH ¢ HAKJAJHBIMHU PAaCXOZaMU, KO-
TOpBIE Y/ePKUBAJIUA OT MPUMEHEHHUS MajJeHbKHX MeTonoB. CoBpeMeHHBIE
00HeKTHO-OPHEHTHPOBAHHEIE A3LIKH B 3HAUUTEILHON Mepe YCTPaHUIH 13-
JeP'KKH BHI30BOB BHYTpPH mIpoliecca. OfHAKO U3AEDIKKY COXPAHAIOTCH JJIA
TOr0, KTO YHATAET KOJ, MOCKOJbKY IPHUXOAUTCA HEPEeKJII0YATh KOHTEKCT,
uTOOBI YBUZETH, UeM 3aHUMaercd mnpoiexnypa. Cpexa paspaboTKHU, O3BO-
JAIAS BUAETh OJHOBPEMEHHO [Ba METOAa, IOMOraeT YCTPAHUThL 3TOT
IIar, HO IJIABHOE, YTO CIIOCOOCTBYET MOHUMAaHUIO Pa0OTEI MAJIEHbKUX METO-
JIOB, 5TO TOJKOBOE IIPUCBOCHUE UM HMeH. ECJIM NPaBHMJILHO BHIGDATHL UMSA
MeTOo/ia, HeT HeOGXOAMMOCTH U3YUATh €T0 TEJIO.

B mTore MBI IPAXOZUM K TOMY, UTO CJEAYyET aKTUBHEE IPUMEHATh JEeKOM-
TIOBUIINIO MEeTOA0B. MEI IpHUAEpKUBaeMCA 9BPHUCTUIECKOI0 IIpaBUJIa, IJia-
CAIIET0, UTO eCJIU OINYIaeTcsd HEOOXOUMOCTh YTO-TO IPOKOMMEHTHPOBATD,
HAJ0 HaNucaTh MeToJ . B TakoM MeToe COIep)KUTCA KOX, KOTOPHIil Tpebo-
BaJl KOMMEHTapKEB, HO ero Ha3BaHUe OTpaKaeT Ha3HAUeHUeE KoJa, a He TO,
Kak OH pelllaeT CBOIO 3ajauy. Takas mpoiexypa MOYKeT NPHUMEHATHCA K
rpyimne CTPOK MJIK BCETO JIHIIL K OJHOM CTPOKe Kofa. Mul mpuberaeM K He#
JajKe Torma, Korjaa ofpalneHue K KOAY AJIUHHee, YeM KOJ, KOTOPBIH UM 3a-
MellaeTcst, IpU YCJIOBUU, YTO UMS MeTOJAa pPasdbsiCHAET Ha3HaueHUe KOoJa.
TnaBHEBIM 371€eCh ABNAETCA He JJIMHA METOIA, a CEMAHTUUYECKOe PACCTOSHUE
MeXIY TeM, UTO AeJIaeT METOJ, ¥ TeM, KaK OH 9TO JeJlaeT.

B 99% cuayuaeB, uTo0BI YKOPOTHTE MeTOJ, Tpebyerca numns «Brigenenue
metona» (Extract Method, 124). HaiiguTe Te uacTH MeTo/la, KOTOPhIE Ka-
JKYTCA COTJIACOBAHHBIMY APYT € APYIOM, B 00pasyiiTe HOBBIM METOZ,.
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Inasa 3. Kog c gywkom

Korpa B MeToze ecTh Macca IIapaMeTpPOB U BPEMEHHBIX MePEeMeHHBIX, 5TO
MeIlilaeT BBIJEJIeHNI0 HOBOro Metona. [Ipu monsitke «BrigeneHuda Mmeroga»
(Extract Method, 124) B uTore OpuxoAUTCA IepefaBaTh CTOJIBKO HapaMeT-
POB U BPEMEHHBIX IIePEMEHHBLIX B KaueCcTBe IIapaMeTpOB, UTO Pe3yJIbTaT
OKa3bIBaeTCHd HUYYTHL He IIPOIIe JJIA UYTEeHHS, YeM OPUTHHAJ. YCTPaHHTh
BpDeMeHHBbIE IIlepeMeHHbIe MOKHO C IIOMONBI0 «3aMeHbl BPDEMeHHOM nepe-
MeHHOU BbI3OBOM MeTona» (Replace Temp with Query, 133). InuaHbIE
COKCKY IIapaMeTPOB MOYKHO COKDATHUTH C IOMOINBI0 IpueMoB «BBenenue
rpaaudHOro o6beKTa» (Introduce Parametr Object, 297) n «CoxpaHeHnue
Bcero oobexTar» (Preserve Whole Object, 291).

Ecam pake 1mocyie aToro ocraeTcs CAMIIKOM MHOTO BpeMEHHBIX IepeMeH-
HBIX U [1apaMeTPOB, IPUXOAUTCSA BBIABUIATE TSAMKEIYIO aPTUJIEPUIO — He-
obxozuMa «3aMeHa MeTofa o6BeKTOM Metoga» (Replace Method with Me-
thod Object, 148).

Kax onpeneniTs Te y9aCTKH KOAA, KOTOPEIE NOJKHE! ObITh BBIAEJEHEL B OT-
IejbHble MeTObI? XOopoInnit ¢crocob — IOMCKaTh KOMMEHTAPUH: OHU YaCTO
VEKa3pIBaIOT HA TAKOTO POJA ceMaHTHUYeCcKoe paccTossune. BIIoOK Koga ¢ KoM-
MEHTAPUAMU FOBOPHUT O TOM, UTO €TI0 feficTBHE MOKHO 3aMEHUTE METOJO0M,
UMS KOTOPOIO OCHOBBIBAETCs HA KOMMeHTapuu. Jlaxe oJHY CTPOKY MMeeT
CMBICJ BHIAEIHUTD B METOJ, €CJIM OHA HYKJAeTCH B Pas3baCHEHUAX,

YcioBHBIE OIEPATOPHI M IUKJBI TOXKE CBUAETEIBCTBYIOT O BOBMOMKHOCTH
BeIjesieHnA. 1A paGoThl ¢ YCJOBHBIMH BRIPDAXKEHUAMHU IOAXOAUT « leKoM-
MO3UIIUA YCIJIOBHEIX omepaTopoB» (Decompose Conditional, 242). Ecau aTo
IMKJ, BBILEJIUTE €T0 U COAEPIKAIIIUACS B HEM KOJ B OTAEJILHBIM METOI.

BonbLioOwu Knacc

Korpa kmacc neiTaeTcs BBINOJHATEH CAUIIKOM MHOTO pPaboOTHI, 3TO 4acTo
OpPOABJASIETCA B UPe3MEPHOM KOJHUECTBEe UMEIOIINXCA Y Hero aTpubyTos.
A eciu KJacc UMeeT CAUIIKOM MHOr0o aTpubyToB, HeJaJaeKo U 40 Ay0ampo-
BaHUA KOJA.

Mosxso npumeHUTHL «Bnigenenwe kiacca» (Extract Class, 161), utobn
CBSI3aTh HEKOTOPOE KOJIMYeCcTBO aTpubyToB. BeibupaiiTe Ans KOMIOHEHTA
aTpubyTH TAK, YTOOLI OHU MMEJU CMBICT A KasK[0ro u3 Hnx. Hanpuwmep,
«depositAmount» (cymma 3amatka) u «depositCurrency» (BajioTa 3ajgar-
Ka) BIIOJIHE MOT'YT IPHUHAAJIEKATH OJHOMY KOMIOHEHTY., OOBIUHO OZUHAKO-
Bble peduKchl 1iu cyGOUKCH Y HEKOTOPOTO NOAMHOXKeCTBA IIePEeMeHHBIX
B KJIacCce HAaBOJAST HA MBICJL O CO3AaHUM KOMIOHEHTa. Ecaiu pasyMHo cosja-
HUe KOMIIOHEeHTA KaK IoJKJacca, TO 60Jee MPOCTRIM OKaskiBaeTcd «Brige-
neHwme nojgkjacca» (Extract Subclass, 330).

HMHorga Kiacc He HCIOJIL3YET ITOCTOAHHO BCE CBOM TIepeMeHHbIe SK3eMILIA-
pa. B TakoM ciayuyae OKas3biBaeTCsl BO3MOYKHBIM IMPUMEHUTH «Boigesenne
kKaacca» (Extract Class, 161) unn «Brergenenue nogriaacca» (Extract Sub-
class, 330) HeCKOJBKO paas.
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Kax u Ky1ace ¢ YypesMepHBLIM KOJIUYECTBOM aTpulbyToB, Kiaace, Coxepsraiui
CIMIIKOM MHOTO KOZA, CO3aeT MUTATENbHYIO CPEAY AJIsI MOBTOPSAIOILErocs
Kogma, xaoca u rubenu. IIpocTeiimee pemrenue (MbI yike TOBOPHJIH, YTO
MpeIoYnTaeM IpocTeiiine pemenua?) — yeTPaHUThL M36LITOYHOCTE B ca-
MOM KJacce. IIsiTh MeTOZOB IO COTHE CTPOK B AJUHY WHOTJA MOMKHO 3aMe-
HUTDH OATHIO METOZAMY IO AECATH CTPOK ILAIOC £1iie AeCATh ABYXCTPOUHBIX
METO/IOB, BbIJeIeHHBIX U3 OPUTHHAJA.

Kax u pna xiacca ¢ xydeil arpubyros, o0bIuHOe pelIeHMe AJIA KJacca
¢ Upe3aMepHBIM 00BEMOM KO8 COCTOUT B TOM, UTOOE! IPUMEHUTE « Brizese-
HMe Kaaccay (Extract Class, 161) unu «Boigenesue nogkiaccas (Extract
Subclass, 330). Ilone3Ho YyCTaHOBUTD, KaK KJIWEHTH] MCIIOJL3YIOT KJace, 1
IpUMeHHUTH « Brigenenne unrepdeiicar (Extract Interface, 341) nnsa rax-
JIOTO U3 3TUX BAPUAHTOB. B pesysbTaTe MOJKET BHISCHUThLCSI, KAK pacdJie-
HUTH KJIacC elle ganee.

Ecuu 6oapuioit knace asasgercd Kiaccom GUI, mosxer moTpebosaTthes mepe-
MeCTUTH eT'0 JaHHbIE U MOBeJ[eHNUE B OT/eJbHLIH 00'BeKT IIpeMeTHOH obJrac-
tu. IIpm 3TOM MOXKET OKa3aThCs HeOOXOMMMBIM XPAHUTH KOIMMH HEKOTO-
PHIX JAHHBIX B, JIBYX MeCTaxX M 00eCIeYUuTh WX COTJIaCOBAHHOCTE. «Jly0irm-
poBaHue BUIUMEIX naHubIX» (Duplicate Observed Data, 197) npegnaraer
yTh, KOTOPHEIM MOJKHO 9TO OCYI{eCTBUTH. B JanHoM ciayyae, ocoBGeHHo Ipu
HUCIOJb30BAHUY CTAPHIX KOMIOHeHTOB Abstract Windows Toolkit (AWT),
MOJKHO B ITocjieytomiem yaaautk Kaace GUI 1 3aMeHuTh ero KOMITOHEeHTa-
mu Swing.

ANVHHBIN CNNCOK NapaMeTpoB

Korgpa-to npu 06y4eHNy IPOrpaMMUPOBAHUIO PEKOMEH/I0BATH BCe Heo6X0-
IUMEBIE HOAIIPOrpaMMe NaHHbBIe NIepefasaTh B BUAe IIapaMeTpoB, JTO MOMK-
10 OBLJIO TOHSATDL, TOTOMY UTO aIbTePHATHUBOU ObIIN TVIo0aIbHbIE IEpEeMeH-
HbIE, a TJ100anbHbIE IIepeMeHHbIe ITary0ORsl 1 MyUATeIbHbI. Birarogaps o0b-
eKTaM CUTYAINd M3MEeHHJIACh, T. K. €CJIM KaKHe-TO JaHHble OTCYTCTBYIOT,
BCerzla MOYKHO HOMPOCUTS UX Y Apyroro o6bekTa. IlosTomy, paboras ¢ 06s-
eKTaMH, CJeIyeT IIepeAaBaThb He BCe, UTO Tpebyercda MeToAdy, a CTOJBKO,
yTOOBI METOJ MOT ZoOpaThed 0 BCeX HeOOXOAMMEBIX eMY JaHHBIX. SHAUMU-
TeNLHAA YACTEL TOTO, UTO HEOOXOAUMO METOY, €CTh B KJacce, KOTOPOMY OH
TIIPUHAAJEKUT. B 00beKTHO-OPHEHTUPOBAHHLIX IPOTPAMMAaX CIUCKY apa-
MeTpOB O0BIYHO Iropasio Kopoue, YeM B TPAAUIIMOHHEIX IIporpaMMax.

U s1o X0po1uao, IOTOMY UTO B AJIMHHBIX CIIMCKAX IapaMeTpoB TPYIHO pas-
GYIpaTbCH, OHHN CTAHOBATCA NPOTHUBOPEUYNBLIMY ¥ CAONKHBIMHU B UCIIOJIBL30-
BaHUMH, 4 TaKKe II0TOMY, YTO UX NPUXOANUTCA BEYHO USMEHATD 110 Mepe TO-
o, KaK BO3HUKAaeT HeOGXOI(I/IMOC'I‘b B HOBBIX A&HHBIX. Ecau nepensaBaThb
06’BeKTI>I, TO UBMEeHeHUH TpéﬁyeTCH MaJIo, IIOTOMY 4YTO OJAd ITOJIYYEeHHUA HO-
BbhIX JAHHBIX, CKOD€€e BCero, XBaTHuT I1apkl 3aIIPOCOB.

«3amMeHa mlapaMeTpa BEIBOBOM MeTona» (Replace Parameter with Method,
294) ymecTHA, KOT/[a MOXHO HOJYYNTE JAHHEIE B OLHOM IapaMeTpe Iy TeM
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BEI30Bd MeTOa OOBEKTa, KOTOPHIA Y)Ke M3BEeCTeH. ITOT OOBeKT MOJKeT
OBITH TOJIEM WJIH APYrUM napamerpoM. «CoxpaHeHMe Beero o6bexras (Pre-
serve Whole Object, 291) 1103BOJISIeT B3ATH IPYIINY A4HHBIX, [IOTYyUEHHBIX
OT 06'beKTa, ¥ 3aMEHUTEH UX caMuM 00beKToM. Ecau ecTs HECKOILKO 3ie-
MEHTOB JAaHHBIX 0e3 JIOrMYecKoro o6meKTa, Boibepure «Beegenne rpanny-
Horo o0sexTa» (Introduce Parameter Object, 297).

EcTb Ba)XHOE UCKJIOUEHNEe, KOT/a TAKNEe U3MEHeHNd He HykHbI. OHO Kaca-
eTCH CUTyanuy, KOrja Mbl ONPeieIeHHO He XOTHUM CO3/aBaTh 3aBUCUMOCTh
MeXXAy BBI3BIBaeMbIM U 60jiee KPYIHBIM 06beKTaMu. B TaKUX cayuyadax pa-
3YMHO PacuakoBaTh JaHHEIE U [IePeaTh UX KaK IapaMeTphl, HO HeoO0Xoau-
MO y4eCTh, KAKUX TPYAOB 3T0 cToUT. ECIM CHMCOK napaMeTpoB OKa3LIBAeT-
CS CAMIIKOM JUIMHHBIM HJIN MOAUGDUKAIIMYE CAUIMIKOM YaCTHIMHU, CJAeLyeT
IIePeCMOTPETE CTPYKTYPY 3aBHCUMOCTEA,

Pacxopsiwimeca moancpurkauum

Mzl cTpyKTypupyeM nporpaMMbl, 4TOGHI OGJIErYUTh MX MONUDPUKAIIIIO;
B KOHIE KOHIIOB, IIDOTPAMMBI T€M ¥ OTJHMUYAIOTCS OT «XKejae3a», 4TO HX
MOKHO MEHATH. MBI XOTUM, UTOGHI IPH MOAMMPUKAIIUYA MOMKHO GbLIO HAATH
B CHCTEeMe OJHO ONpPefeJEHHOE MECTO ¥ BHECTH N3MeHEeHHUs MMEHHO Tyna.
Ecnu sToro cienaTs He yAaeTcs, TO TYT IAXHET ABYMS TeCHO CBASAHHBLIMU
pobiieMaMu.

Pacxogsmuecs (divergent) Mogudurauum MMeOT MeCTO TOrAa, KOTZAA
OZMH KJIacC YacTO MOZUGDUIMPYeTCH PASJIHUYHBEIMUA CIOCOGAMHE II0 PA3SHBIM
npuuynHaMm. Ecau, risigg Ha Kjaace, BB oTMedaere 1A cels, UTO 3TH TPH
MeToa NMpUAeTCs MOAMGMUIMPOBATEL AJIA KaXKJOoM HOBOI 0a3nhl HaHHEIX,
a4 9THU 4YeThIpe MeToJa IPUuAeTCA MOSAMDUIMPOBATEL IIPU KasKIOM IIOSBJIE-
HHUHU HOBOT'O ()MHAHCOBOI'O MHCTPYMEHTA, 5TO MOKET 03HAuaTh, YTO BMECTO
OIHOTI'0 KJacca JIyullle UMeTh ABa. Biaromzapsa aToMy Kax bl Kiace Oyzer
UMeTh CBOI0O YEeTKYI0 30HY OTBETCTBEHHOCTH U M3MEHATLCA B COOTBET-
CTBUH C MBMEHEHUAMU B 9TOH 30He. He NCKIIOUEHO, UTO 9TO OOHAPYIKUTCA
JINIIL IIOCJIe BoOaBJIeHUS HECKOJbKUX 0a3 JaHHBIX WIHM (PUHAHCOBBLIX HH-
cTpyMeHTOB. IIpy KakJ0i MoZu(pUKANNU, BEHI3BAHHON HOBLIMHU YCJIOBHUA-
MU, NOJKEH U3MEHATHhCA OAUH KJacC, U BCA THUIIM3AIIHAA B HOBOM KJacce
JOJI’KHA BBIPAXKATH 3T yCJa0BHS. [[ng Toro yTobhl Bce 5TO IPUBECTH B IO
PAJOK, oUpeenseTcsa BCe, UTO UBMEHSETCA 110 JaHHOH NMpuUYHHe, a 3aTeM
npumensercsa «Boigenenue kiaccas (Extract Class, 161), uTobsl 06heau-
HHUTE 9TO BCE BMECTE.

«Crpenbba gpobbio»

«Ctpesnbba Jpobbio» MOX0XKA Ha PACXOAAIIYIOCA MOSUMDUKAIIUIO, HO ABMIA-
eTCs ee NPOTUBOIOJIOKHOCTRIO. YUYATh e MOXKHO, KOIJa IPK BBIIOJIHE-
HUU J100BIX MOAUMUKANNN NIPUXOAUTCA BHOCUTE MHOMECTBO MEJIKUX U3
MeHeHHUH B 0oJbIioe yucao Kjaaccos. Korga maMeneHms pa3bpocaHEl Io-
BCIOAY, X TPYXHO HAXOIUTEL U MOKHO IIPOIIYCTUTE BAXKHOE U3MEHeHNe,
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B raxoii curyanyu cieayer UCIONb30BaTh «Ilepemerienne Merona» (Move
Method, 154) u «Ilepemerernue nonsa» (Move Field, 158), uto6s1 cBeCTH
BCe UBMEHEeHUA B OMUH Kiacc. EC/IH cpefu HMeoIHXCA KJIACCOB MOAXOAA-
mero KauguxaTa HeT, co3jaiiTe HOBBIM Kjacc. HacTo MOMKHO BOCIIOJIL30-
BaThca «BerpauBaHuem Kaacca» (Inline Class, 165), uro6nl HOMECTHTS Iie-
JIYIO CBA3KY MeTOAOB B OZWH KJacc. BO3HUKHET KaKoe-TO YHCJI0 PACXOAdA-
MUAXCA MOTHMUKATIHH, HO C 3THM MOXHO CIIPABUTLCS.

Pacxopsamasica MognuKauusa uMeeT MecTo, KOTZa eCcTh OGUH KJacc, B KO-
TOPOM TIPOUBBOJUTCS MHOT'O THUIIOB M3MEHEeHWH, a «CcTpeabba aApobbio» —
3T0 OJHO U3MEHEHVe, 3aTParnBaioilee MHOTO KJjaccos. B ofoux cayuaax
JKeJlaTeJILbHO CHEJIaTh TaK, YTOOH! B jieajie MeXAY YaCTIMK N3MEeHeHHAMU
¥ KJIaccaMu ObLJIO B3aMMHO OLHO3HAUHOE OTHOIIIEHHUE.

3aBNCTNNBbIE PYHKUUN

Becs cMBICT 06HEKTOB B TOM, YTO OHHU ITO3BOJISIOT XPAHUTH NaHHBIE BMECTe
¢ nponenypamu ux obpaborku. Kiaccuueckuil mpumMep JyPHOTO 3amaxa —
MeTOJ, KOTOPLIHA G0JIbIlle HHTEPecyeTcs He TeM KJIACCOM, B KOTOPOM OH Ha-
XOAUTCS, & KAXUM-TO ApyruM. Harie Bcero NpeiMeToM 3aBUCTU SABJASAIOTCS
nanabie. He cuecTh ciayduaeB, KOTJA Mbl CTAJIKUBAJIUCH C METOJOM, BHI3LI-
BAFOIIIMM IIOJII0KUHLI METO/IOB JOCTYIA K JaHHBIM APYyroro o0bexTa, 4To-
OBI BEIUMCIUTL HEKOTOPOe 3HaueHue. K cuacThio, ieyeHne 31eCh OUeBUIHO:
MeTOJ, ABHO HANPAIIWBAETCH Ha NEePeBOJ B JPYroe MecTO, UTO M JOCTUTa-
erca «Ilepememnennem metoga» (Move Method, 154). UHorma 3aBUCTLIO
cTpajaer TOJLKO YaCTh METO/4; B TAKOM C/yuae K 3aBUCTJIUBOMY (hparMeH-
Ty npumMeHsieTcs «BnigeneHue merona» (Extract Method, 124), narmoinee
eMy TO, O 4eM OH MeuTaerT.

KoueuHo, BcTpeuaoTea HeCTaHAAPTHBIE CUTYallMK. IHOr A MeTO UCITONE-
3yeT QYHKIHUN HECKOJbKUX KJIACCOB, TAK B KOTOPBIA 113 HUX €TI0 JIYUIIe I10-
mecTuTh? Ha npakTike MuI onipejie)igseM, B KaKOM KJjracce HaXOauTes 00Jib-
1€ BCero AaHHLIX, U IOMeIlaeM MEeTOJ BMecTe ¢ 3TUMHU AanHbIMu. Muorna
Jerde ¢ momoisio «Beigenenus merogas (Extract method) pasbuts MeTox
HA HECKOJILKO YacTel U IOMECTUTL UX B PA3Hble MECTa.

Pasymeercsi, eCTh HECKOJIBKO CAOMKHBIX CX€M, HAPYIIAOIINX B3TO IPABUIO,
Ha ym cpagy npuxonsat narrepHsl «Crpaterus» (Strategy pattern, Gang of
Four) u «Ilocerurenn» (Visitor pattern, Gang of Four) «0aHABI YETHIDEX »
[Gang of Four]. Camogenernposanue Keuta Bexka [Beck] naer gpyroit npu-
mep. C ero noMoILI0 MOXKHO 60POTHES ¢ AYITKOM PACXOAAIINXCA MOAu(H-
ranuit. PyHpaMeHTaNILHOE HPAKTAYECKOE IIPABUJIO TJIACUT: TO, UTO U3Me-
HAETCHA OJHOBPEMEHHO, HAJIO0 XPAHUTD B OJJHOM MecTe. Jlanubie u QyHKIIUN,
HCIOJIBAYIONIKE 9TH IaHHBIE, OOBIYHO U3MEHSIOTCS BMeCTe, HO OBIBAIOT UC-
ratoueHus. HaTanxkuBasch Ha TaKye UCKIIOUEHU, MEI llepeMeliaeM QyHK-
nmy, 4robbl W3MeHeHUs OCYIIeCTBJAIUCE B ofHOM MecTe. IlaTTepHEI
«Crpaterus» u «Iloceruress» MO3BOJAIOT JIETKO N3MEHATH NOBEJEHUE, 110~
TOMY YTO OHY H30JIUPYIOT HeOONbIION 00beM PYHKIHHE, KOTOPHIE JOJKHEI
OBITH 3aMEHEHEI, IeHOH YBeIuYeHNsE KOCBEHHOCTH.
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Ipynnbl AaHHbIX

OneMeHTHI JAHHBIX — KaK [eTH: OHU JIIOOAT coduparhesi B rpynnsl. Hacto
MOXKHO BUJiETh, KaK OJHM ¥ Te JKe TPU-YeTHIPe dJIeMeHTa NaHHBIX Nonaja-
IOTCSI B MHOKECTBE MECT: II0JIf B Iape KJIaccoB, HapaMeTphl B HECKOJIBKUX
cUrHaTypax MeTofoB. CBA3KHM TaHHBIX, BCTPEUAOIIAXCS COBMECTHO, HA/0
IpeBpaniaTh B CAMOCTOATENALHBINA Kiacc. CHauasa ciaeayer HafiTy, rje oTu
rpynnsl JaHHBIX BCTPEYaAlOTCs B KadectBe mojedl. IIpmMensas K Imosaam
«Brrgesnenue merogas (Extract Method, 124), npeoGpasyiiTe PpyIIbI JaH-
HBIX B KJacc. 3areM 00paTuTe BHUMAHWE HA CUTHATYPEI METOLOB U TIPUMe-
anTe «BBegenue rpasuuHoro o6nexrtas (Introduce Parameter Object, 297)
nnu «CoxpaHeHue Bcero odnerTa» (Preserve Whole Object, 291), uTobsl
COKpaTuTh mx o0beM. B pesaysprare cpasdy yAaeTcfl YKOPOTUTH MHOTHUeE
CIUCKY IapaMeTpPoB ¥ YIPOCTUTHL BHI30B METOROB. [IycTs Bac He 6eCOKO-
HUT, 9TO HEROTOPHIE TPYITIbI JaHHBIX UCTIOIb3YIOT JUIL YACTh T0JIeH HOBO-
ro o6peKTa, 3aMeHUB ABa 1y GoJlee 1oJael HOBBIM 00bEeKTOM, BBl OKa3kLIBa-
eTech B BEIMIDHIIIE.

Xopomaﬂ OpoBepKa: yaaJuTh OJHO U3 3HaYeHnH AaHHBIX W IIOCMOTPETH,
COXPAaHAT JHX 1IPpYU 3TOM CMBICJI OCTAJIEHbBIE. Ecan HeT, 3TO BepHLIﬁ Ipn3Hax
TOTO, UTO JaHHBbIC HAIIPAIIMBAIOTCA Ha 06’be,ZII/IHeHI/Ie uX B 00BEKT.

Cokpauledne CCKOB OJiel U MAPaMeTPOB, HECOMHEHHO, YAANAEeT HeKo-
TOpLIE JAYPHBIE 3allax¥, HO TOCJe CO3ZaHUA KJIacCOB MOXKHO N0OMThHCA 1
HPUSITHHIX apoMaToB. MOKHO IIOMCKATL 3aBUCT/INBhIe QYHKITUY 1 00HApY-
JKUTh METOALL, KOTOPBIE MKeJaTeJbHO IePeMeCTUTL B 00pa30oBaHHEBIE KJac-
Chi. OTH KJACCHl He 3aCTaBAT NOJIO MKIATH CBOEro NpeBpalleHus B I0Jes-
HBIX UJIEHOB 00IIIecTBAa.

Oﬂep)KVIMOCTb ANeMeHTapHbIMUN TUTMIaMU

B GosbINUHECTEE IPOTPAMMHEBIX CDEX €CTh [[BA THUIIA AAHHBIX. THUIT «3aNHCH»
TIO3BOJISIET CTPYKTYPHPOBATL NAHHEIE B 3HAYKMMBIE TPYMNLI. JJIEMEHTAp-
HbI€ TUIIBI JAHHBIX COYKAT CTAHAAPTHBIMHA KOHCTPYKTUBHBIMY 3JIeMeHTa-
mu. C samucsaMu BCeT[a CBSA3aHBI HEKOTODBIE HAKJAMHBIE pacxonbl. OHH
MOTYT IPEJCTaBAATE TA6AUIEI B 6a3aX JaHHBIX, HO UX CO3LAHUNE MOXKET
0KA3aTHCS HeYAOOHBIM, eCJIM OHM HYKHBI JINIITEL B OXHOM-ABYX CIAy9Iaax.

OvH ¥3 NeHHLIX aCTIEKTOB HCIONb30BAHUA O0BEKTOB 3aKAI0UaeTCA B TOM,
YTO OHM 34TYNIEBLIBAIOT HJIM BOODIIE CTUPAIOT I'PAHUNY MEKAY IPHIMUTHB-
HBEIMH ¥ OoJIsInuM7 KJjaccaMu. HeTpyAHo HammcaTh MaJIeHbKUE KJIACCHI,
HEOTNIUYKNMbie OT BCTPOEHHBIX TUIIOB A3bIKA. B Java ecTh IPUMUTHUBEL 114
YHCei, HO CTPOKY ¥ JaThi, ABAAIONINECH IPUMATUBAMY BO MHOTHX APYTHX
cpefax, CyTb KJIacehl.

Te, ko saunmaerca OOII negaBHO, OGLIYHO HEOXOTHO UCTIOML3YIOT MaJieHb-
Kue o0BeKThI A1 MaJleHLKUX 3a/fay, HalIpUMeD JeHeKHbIEe KJIaCChl, Coelu-
HSIOIIME YNCJIeHHOe 3HAYEHUEe U BANIOTY, IHAIIA30HbI C BepXHeH 1 HIUKHEHR
rpaHUNAMY U cHenuaJbHbBIe CTPOKU TUNA TededOHHBIX HOMEPOR U TOYTo-
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BBIX WHAEKCOB. BHIMTH U3 HEeOIepPHOrO Mupa B MUDP O0BEKTOB IIOMOTaeT
pedbarTopuHr «3aMena 3HaueHNA RaHHHX 00bekToM» (Replace Data Value
with Object, 184) pJisi OTAENLHLIX 3HaAYCHWH fanHbIX. Korja 3HadeHue JaH-
HOTO SBJSIETCS KOJOM THIa, 00paTuTech K pedakTopuHry «3aMeHa KoAa
ruta kiuaccom» (Replace Type Code with Class, 223), eciu 3HaueHNe He BO3-
JeHcTByeT Ha noBefeHMe. Ecau ecTh YCIOBHBIE ONIEPATOPHI, 3aBUCAIINE OT
KOoJa THIla, MOXKeT MOoJoATH «3aMeHa Koja Tulla moaxJgaccamus» (Replace
Type Code with Subclasses, 228) nnu «3ameHa Koja THNa COCTOAHUEM/
crparerueits (Replace Type Code with State/Strategy, 231).

IIpy HaNMMYMK TPYUIL! HOJeHd, KOTOPhIe JOJKHBI HAXOZUThCA BMECTe, IPH-
mensaiite «Boigenenne knacca» (Extract Class, 161). YBuieB IPUMUTUBEL
B CIIUCKAX IIapaMeTpoB, BOCMIOJMIL3YHATECH PA3YMHON K030# «BBegenus rpa-
HuuHoro oobexTas (Introduce Parameter Object, 297). Eciu o6HapyRUTCS
pasbopka Ha YacTH MaccuBa, HonpolyiiTe «3aMeHY MaccuBa OOBEKTOM»
(Replace Array with Object, 194).

OnepaTtopbl TUNa switch

OmHYUM 13 OUeBUHBIX IPU3HAKOB 00K THO-OPUEHTHPOBAHHOTO KOJA CIy-
JKUT CPaBHUTENbHAS HEMHOTOYMCIEHHOCTE ONlepaTopoB tuna switch (mnm
case). IIpoGiema, o6ycrmosienHas npuMenednem switch, mo cymecrsy, cBs-
3aHa ¢ gyGaupoBammem. YacTo oxud u TOT e 040K switch okasniBaercs
pazbpocaHHBIM IO Pa3HBIM MecTaMm nporpammsl. 1Ipu nobasieHuy B mepe-
KJIOYATeJIs HOBOT'O BAPHAHTA IPUXOAUTCS UCKATH BCe 3TH 6JI0KHK switch u
mopudunupoars ux. llouarue morumopdusma B QOIl mpegocrasnser
3JIETaHTHBIN CII0CO0 CIIPAaBUTELCHA ¢ 9T0M NpobieMoil.

Kar mpasuno, sameTtus GJok switch, cnegyer nogymats o monnmophusme.
3azaya COCTOUT B TOM, UTOOKI OTIPE/I€JIUTE, I'ie JOMKeH IIPOUCXOAUTE 110~
aumopdusM. YacTo meperaodaTess paboraeT B 3aBUCHMOCTH OT KOAa TH-
na. HeobxoauM MeTOX WM KJacc, XpaHAmui 3nHavenue Kojga ruma. Ilo-
3TOMY BOCHOJb3YTECh « Boigeaeuuem metogar (Extract Method, 124) pna
BBLIZIQJICHUA IIepeKJaiouaTeida, a sarteMm «IlepemerieHnnem metona» (Move
Method, 154) nas BCTAaBKM €ro B TOT KJace, r'ie Tpedyercsa moauMopdhusm.
B arOoT MOMEHT cJiefiyeT PelliuTh, UeM BOCIIOJNL30BaTHCH — «3aMeHO# Koja
Tuna nogkaaccamu» (Replace Type Code with Subclasses, 228) unn «3ame-
HO#1 Kozja Tuma cocrosiEueM/crparerneii» (Replace Type Code with State/
Strategy, 231). Onupenenns CTPYKTYPY HACIEOBAHUS, MOMKHO IDUMEHUTH
«3aMeHy yCJOBHOTO oltepatopa nonumopdusmom» (Replace Conditional
with Polymorphism, 258).

Eciu ecTh JMIIB HECKOJBLKO BaAPHUAHTOB IEpPEeKJIIoYaTeNsd, YIPABISIOIINX
ONHHM METOJOM, 1 He IIPeANI0JIATAeTCA UX H3MeHeHne, TO IPUMeHeHne 110~
JAuMopGu3Ma OKa3heIBAeTCA Ype3MepHEIM. B TaHHOM ciiydyae XOpPOIUMM BBI-
Gopom Byner «3aMeHa napamMeTpa ABHbIMU Metogamu» (Replace Parameter
with Explicit Method, 288). Eciu ofuuM #3 BapyaHTOB sBJagercd null,
nonpobyitTe npubernyTs K « BBegennio obwexrta Nulls (Introduce Null Ob-
ject, 262).



94 Tnasa 3 Kog ¢ pywkom

MapannenbHble epapXxnun HacneaoBaHUS

Ilapannenvusle uepapXuy HACJHeAOBAHNA B HEHCTBUTENILHOCTH SABJISAIOTCHA
0co6nIM cayuaeM «cTpeabbbl Apobrio». B ganHOM ciiyuae BCAKUI pas mpu
TIOPOMKIEHUY IIOLKJIAcCa ONHOIO0 M3 KJIACCOB IPUXOJUTCS CO3LABATH IIOJ-
KJIacC ZPyroro Kjacca. [Ipu3HaKoM 5TOro CRHYKUT COBIaLeHUE MpedHUKCOB
MMeH KJIACCOB B ABYX MEPAPXUAX KJIACCOB.

Obmas cTpaTerus ycTpaHeHUs AyOJIUPOBaHWSA COCTOUT B TOM, UYTOGHI 3a-
CTaBHUTH 9K3EMIIADPHI OJHOH HepapXUH CCHLIATHCA Ha SKBEMILIADPHI ADY-
roii. C momoieio «Ilepememennus merogas (Move Method, 154) n «Ilepe-
MemieHus nossi» (Move Field, 158) nepapxus B CCRLIAIOIIEMCS KJIacce UC-
yesaer.

JleHUBbIN KNnacc

Uro0bI COTPOBOKAATE KAXKIBIA CO3MaBAEMBIN KJIacC U pa3odpaThbCs B HEM,
TpebyloTcH oIpeleNeHHbIe 3aTpaThl. Kiace, CylllecTBOBaHNE KOTOPOTO He
OKYHAeTCH BBIIOJIHAEMBIMH UM (DYHKIIHAMH, JOJKEH OBITh JUKBUILUPO-
BaH. YacTo 310 KJ1ace, co3aHue KOTOPOro ObLIO0 OMPaBAaHHO B CBOE BpeM4,
HO YMeHbIINBIIKUICA B pedyabraTte pedaxTopunra. JIu6o sto kiaace, nobas-
JIEHHBIA IS IJIAaHWPOBABIIeHcA MOZUPUKAIIMK, KOTOpad He ObLIa ocy-
ImecTRJIeHa. B jii06oM cayuae ciaefyeT AaTh KJIacCy BOZMOMKHOCTE C UECTHIO
ymepeTtb. [Ipn HaMHYMK HOLKJIACCOB ¢ HENOCTATOUHBIMHU (DYHKIIUAMA IT0-
npobyiite «CrepreiBanue uepapxuu» (Collapse Hierarchy, 343). lloutn
fecrioyie3Hble KOMIIOHEHTH! JOJKHBI OBITH TOABEPTHYTHI «BCTpanBaHMIO
rJiacca» (Inline Class, 165).

TeopeTuyeckas 0OLWHOCTb

Bpaitan @yt (Brian Foote) npepmosxun masBanme «TeopeTHYecKass oOII-
HOCTB» (speculative generality) zasa samaxa, K KOTOPOMY MBI OYEHB UYB-
cTBUTeabHBI. OH BOBHUKAET, KOr'Za TOBOPAT O TOM, UTO B 6yAyIieM, HaBep-
HOe, IToTpebGyeTrca BOSMOXKHOCTD JesIaTh TAKHe Bellld, ¥ XOTAT 00ecreyuTh
Habop MeXaHM3MOB IJid PaboTHI ¢ BelllaMM, KOTOpLIe He HY:KHBI. T0, 4TO
oJIy4yaeTcs B pe3yJbTaTe, TPYJHee IOHUMATSL ¥ CONPOBOXKAATL. Ecyu O
BCE 9TU MEXaHU3Mbl MCIIOJIb30BANMNUCH, UX HaJUuue OLIIO OBl ONMPABIAHHO,
B [IPOTHBHOM CJIy4ae OHHU TOJLKO MEIIaoT, T03TOMY U36aBISANATECH OT HUX.

Ecam ectn abeTpakTHEIE KJAACChl, He IIPUHOCAIIIHE GONBIIOH MOJIB3BI, H3-
OaBisiiiTech or HUX nyTeM «CBOopauunBanHus uepapxuu» (Collapse Hierarhy,
343). Henysxuoe sieJIernpoBaHe MOXKHO YCTPAHUTD C IIOMOIILI0 « BeTpan-
BaHmua Kaacca» (Inline Class, 165). MeToibl ¢ HeHMCIOJIL3YEMEIMH TIapa-
MeTpaMH AOJKHEI GBITL IIOZBEPTHYTH « Y faJIeHUIO TapaMeTpoB» (Remove
Parameter, 280). MeTobl cO CTPAHHBIMHE a6CTPAKTHEIMY MMEHAMHU Heol-
XOAMMO BepHYTH Ha 3eMuto nyTeMm «IlepenMenoBanus Meroza» (Rename
Method, 277).
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Teopetnueckas OGIHOCTE MOXKeT OBITH OOHADYKeHa, KOTAa efUHCTBEeHHBI-
MH NOJb30BATEIAME METOA UAM KJacca IBAAITCH KOHTPOJILHEIE IDHMe-
pel. Hatigsa Takoil MeTox Uiy KJaace, YAAJUTE ero ¥ KOHTPOJIbHBIN IpHIMeD,
ero npogepswiuui. Eciu ecTh BCIOMOraTeNlbHBIH METOA HMJIM KJacc s
KOHTPOJILHOT'O IIPUMePa, OCYIEeCTBISIONUN pa3yMHble QYHKIUY, €0, KO-
HEYHO, HAaZl0 OCTABUTD.

BpemeHHOe none

Wuorga o6HapyKUBaeTCHd, YTO B HEKOTOPOM 00beKTe aTpuldyT yCTaHaBAU-
BaeTCs TOJLKO IPHU OIpeeNeHHLIX o0cTosiTenneTaX. Takold Kox TpyaeH
IJ15l IOHMMAHUA, TIOCKONBKY €CTECTBEHHO OMKUJATh, YTO OOHLEKTY HYKHBI
BCe ero nepemMeHdbe. MOMXHO CJIOMATh I'OJIOBY, NBITAACH TOHATH, AJI8 Uero
CYIIeCTBYeT HeKoTopasd IepeMeHHas, Korja He yaaeTca HAlTH, I'le OHAa Vc-
TMOJIB3YETCH.

C nomoimbio «Buigeneuns kiacca» (Extract Class, 161) cosmaiiTe nmpuior
nus GeJHEIX OCHPOTEBIINX MepeMeHHbIX. JloMecTuTe TyZa Beck Ko, pabo-
TAOMHAHA C 9TUMH IepeMeHHBIMHI. BO3MOMHO, YAACTCH YAAJINUTE YCIIOBHO
BLITIOJHAEMBIH KO ¢ TIOMOIILI0 « BBegenus o0wexTa Null» (Introduce Null
Object, 262) nns cozgaHus aJbTEPHATHBHOrO KOMIIOHEHTA B CIydyae HeJO0-
NIYCTHMOCTH MTePEeMEHHEIX.

YacTo BpeMeHHEIe TOJIST BOSHUKAIOT, KOJla CJIOKHOMY aJroputMy Tpedy-
IOTCS HECKOJbKO lepeMeHHBIX. ToT, KTO peaju3oBhIBA aJTOPUTM, HE XO-
TeJl TepechliaTh GOJbINol CHUCOK NMapaMeTpoB (Ha U KTo OBl 3axoTen?),
TI03TOMY OH PA3MECTHJ UX B MoJAX. Ho moas neicTBeHHBI TOJIBKO BO Bpe-
MA paboTHI aNropUTMa, 4 B APYTOM KOHTEKCTe JIHIIEL BBOJAT B 3a0i1yaxge-
Hde. B TaKoM ciyuae MOMKHO IPpUMEHUTH «Brigenerue kiacca» (Extract
Class, 161) K IepeMeHHLIM ¥ METO/IaM, B KOTOPLIX 0HM TpebyioTca. HoBbii
00BeKT apaseTca obnekToMm Meroaa [Beck].

Lenoukun coobleHnn

Ilenoukw coobLiednii MOABIASIOTCS, KOTA KIMEeHT 3a1pAIlIuBaeT ¥ OTHOTO
o6beKTa Zpyroil, v KOTOpOro KIHEHT 3allpallinBaeT e1le OJuH 00bEKT, ¥ KO-
TOPOro KJIMEHT 3alIpallNBaeT eme OAnH 00beKT U T. J. ITO MOJKET BBITJIA-
IeTh KaK AJUHHBIH psajg Metonos getThis uiu mocsiefoBaTeILHOCTD BpeMEeH-
HBIX IepeMeHHBIX. Takue moce0BaTeIbHOCTH BEI30BOB O3HAYAIOT, UTO KJIH-
€HT CBS3aH C HaBUTaLMel N0 CTPYKType KaaccoB. JI1o6ble M3BMEeHEeHNsI IPO-
MERYTOUHBIX CBfI3ell 03HAUAIOT HeOOXOAUMOCTb MOAUMHKALINY KJINEeHTA.

3neck npumenserca npuem «Coxpeitue aeneruposanus» (Hide Delegate,
168). 9To MoxkeT OBITH CAEIAHO B PABIUUYHLIX MeCcTax enodku. B npuuim-
e, MOYKHOQ J€JIaTb 9TO ¢ KaXXIBIM 00HEeKTOM LEIIOUKHM, UTO YacTO IIPEBpa-
njaeT KasKABIH IIPOMEXKYTOUHBIA 00beKT B rocpemuuxa. O6bpIuHO Jydrue
TIOCMOTDETH, JJIf Yero UCIioIb3yercH KOHeuHbli 06bexT. [TonpobyiiTe ¢ mno-
Motsio « Beinenenus meroga» (Extract Method, 124) B3sTb HCIOJIL3YIONTNH
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ero dpparmMenT Kojma u nyreM «Ilepememienus metoaa» (Move Method, 154)
TepeBUHYTH €TI0 BHHU3 TI0 1lellouKe. Eeiu HeCKOMBKO KIHEeHTOR OJHOT0 U3
00BEKTOR LIETIOUKY JKeJIaIOT IIPOATH OCTAJIBHYIO YaCTh TyTH, X00aBbTe Me-
TOJ, IIO3BOJIAIOIINE 9TO CAENATE.

HexoTopsix y:acaer jiiofasi elIoYKa BHI30BOB METOA0B. ABTODH! M3BeCT-
HEI CBOEHM CIOKOMHOM, B3BellleHHOH yMepeHHocThIo. Ilo Kpaifimeil mepe,
B ZAHHOM CJIyYae 5TO CIIPaBedIHNBO.

MocpeaHUnK

OxHo#l 13 rIaBHEIX XapaKTePUCTAK O0BEKTOB ABJIACTCS MHKATCYIANUA —
COKPBITIIE BHYTPEHHUX JeTajelt OT BHEUIREro Mupa. MHKaICyIAIIHIT 4acTo
CONyTCTRYeT nejeruposanue. K npuMepy, BB J0roBapmUBaeTech ¢ JUPEKTO-
poM o BcTpeue. OH Jeserupyer 9To IMOCHAHNE CBOEMY KaJEHAAPIO U JaeT
BaM OTBeT. Bce X0poIlo ¥ IpaBuiIibHO. COBepPIIIEHHO He BAKHO, HCIIOJIL3YeT
JIV TUPEKTOD KajleHaph-e)keJHeBHHUK, DJIEKTPOHHOE YCTPOUCTRO NI CBOe-
TO CeKpeTaps, YTOoObI BECTH yUeT JUUHBIX BCTpeY.

OmHako 9TO MOYKeT 3aBECTH CAHIIKOM Zanleko. Mul cMOTpUM Ha uHTEpdeic
KJjacca n o0HapyKUBaeM, UTO MOJOBUHA METONOB Jelernpyer o0paboTKy
Ipyromy kjgaccy. TyT HaZ0 BOCIIOJIB30BATHCA «¥JaJIeHHEM IIOCPeJHUKA»
(Remove Middle Man, 170) u obijaThca ¢ 00BLEKTOM, KOTOPLIN JgeficTBu-
TEJILHO 3HAET, YTO HPOUCXOAUT. IIpM HAJIMYHMU HECKOJBKUX METOLOB, He
BRIMONHAWINUX 6oJbIitoil paboTsl, ¢ momouiplod «BeTpamBaHus Meronar
(Inline Class, 165) noMecTHTE UX B BRI3BIBAOIII MeTon. Ecin ects gonoa-
HHTEJLHOE IIOBeJeHNe, TO ¢ HOMOIBIO «3aMeHb! [eIerupOBaHUA HACeL0-
Baumem» (Replace Delegation with Inheritance, 354) MoXHO npeoGpaso-
BaTh MOCPETHUKA B IIOJKJIACC PEaJbHOrO KJjacca. ITO MTO3BOJUT PACIIUPHTh
II0BeJieHNe, He M'OHACH 32 BCEM 3TUM JleJIeTUPOBAHNIEM.

HeymecTHas Gnusoctb

WHora Kjacchl OKa3bIBAIOTCS B CIMINKOM OJIMBKHUX OTHOIIEHUAX U Yalle,
ueM CeZOBaJIo Gbl, MOTPY:KEHBI B 3aKPBITHIE UACTH ZPYT Apyra. Ml He
XaHKU, KOIJa 9TO KacaeTcs JIIei, Ho CYUTaeM, UTO KJIacChl JOJIKHLI Clle-
JOBATH CTPOTHM IYPUTAHCKHM [IPABUJIAM.

YUpeaMepHO MHTHMHHUYAOU[ME KJACCH HYXKHO Da3BOAUTH TaK XKe, KaK B
Mpe:KHKe BpeMeHa 5TO Jejaniu ¢ BawbiaeHHbIMH. C momoinbio «Ilepeme-
mienua meroga» (Move Method, 154) n «Ilepemenienusa moJss» (Move
Field, 158) ueo0XoauMo pasmesiuTh YACTH X YMEHBIIUTHL OyusocTs. Ilo-
CMOTDUTE, HEJIB3s Jiu NpuleruyTh K «3aMeHe JBYyHAIIDABIEHHOMR CBA3Y O
HOHamlpaBieHHOH» (Change Bidirectional Association to Unidirectional,
207). Ecaiu y KJIacCOB eCTh 001LI[1e MHTePEeChl, BOCIOJIb3yiiTech « Beienenn-
em Kaaccar» (Extract Class, 161), uToGBI IOMECTUTE OBIITYIO YaCTh B HAJEK-
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HOE MeCTO U IIPEeBPATUTL UX B JOOPONOPAAOUHEIe Kiacchl. JInbo BOCIONL-
gyiitecs «CokpriTuem generupoBanusi» (Hide Delegate, 168), mo3Boaus
BHICTYIIUTE B KAUeCTBe CBA3YIOIIET0 3B€HA IPYTIOMY KJaccy.

K upesmepHOil G/HM30CTH MOKeT HPHBOLHUTHE HacjegoBaHue. Ilogxmaccel
BCErJla 3HAIOT O CBOMX POAMUTENAX GOJIbIIe, UeM IOCJIeJHUM XOTeJoch Obl.
Ecsm npumniio BpemMs paccTarbcd ¢ JOMOM, IPUMEHUTE «3aMeHy HacJieno-
BaHuUA gejerupoanneM» (Replace Inheritance with Delegation, 352).

AnbTepHaTUBHbIE KJlaccbl C pa3HbIMU
uHTepgpencammn

IIpumensiite «IlepeumenoBanme Mmetona» (Rename Method, 277) Ko BceM
METOJAaM, BBHIMOJHAKIIAM OAWHAKOBBIE IeHCTBHUS, HO Pa3IUUAIOIIMMCH
cursarypamu. JacTo sTOTo OKasbIBAETCA HEAOCTATOUHO. B TaKUX caydasax
KJIACCHI e1lle HeJOCTATOUHO AeATesbHbl. [IpogomKaiiTe mpuMmeHsaTs «Ilepe-
Mmemenne Metoga» (Move Method, 154) nast nepefauu IMOBeJEeHNA B KJiac-
Cbl, TIOKA IIPOTOKOJIBI He CTAHYT OAMHAKOBLIMU. Eciiu /18 9TOr0 NPHUXOAUT-
Cf OCYIeCTBUTL H30OBITOUHOE IepeMelfeHre KOoJAa, MOXKHO MOoIpoboBaTh
KOMIIEHCHDOBATSE 3TO «BLiZleleHreM POSUTENBLCKOTO Kiacca» (Extract Su-
perclass, 336).

HenonHoTa MONMoTe4HoOro Knacca

TToBTOpPHOE HCTIONL30BAHME KOLA YaCTO PeKJaMUupyercd Kak Iejis IpuMe-
HeHudg o0BeKToB. MLI mojiaraeM, 4To 3HayeHHe 9TOT0 aclleKTa Iepeolle -
BaeTcd (HAM HOCTATOYHO MPOCTOrO McmojbaoBauuda). He Oyzem orpunarh,
OMHAKO, YTO MTPOTPaMMUPOBAHNE BO MHOI'OM OCHOBBIBAETCSH HA IpUMeHe-
HIM OUOJIMOTEYHBIX KJACCOB, 0arojapsa KOTOPHIM HEeW3BeCTHO, 3a0bliIn
MBI, KaK JeHACTBYIOT &ArOPUTMBI COPTUDOBKY, MK HET.

PaspaGoTunky 6uGIMOTEUHEIX KJIACCOB He BCEBEAYIIU, K MBI HE OCYsKIaeM
WX 3a 5TO; B KOHIle KOHIIOB, HEPEXKO IIPOEKT CTAHOBUTCH MOHATEH HaM
JIMIIE TOT/A, KOTZA OH IOUTH I'OTOB, MO3TOMY 3a/a4ua y paspaboTuukos 6ub-
JIAOTEeK JeHCTBUTENbHO Hejerxkaa. [Ipobiema B TOM, YTO YaCTO CUUTAETCSA
OYPHBEIM TOHOM U OOBIYHO OKa3bIBA€TCHA HEBO3MOMKHEIM MOZUMDHIIMPOBATH
O6ubaroTeuHBIH KJIace, YTOOLI OH BBINOJIHSJ KaKUe-TO JKeJaTeldbHble Jel-
CTBUA. ITO 03HAYAET, YTO UCIILITAHHAA TaKTUKA Bpojie «Ilepemerienus me-
tosia» (Move Method, 154) oka3piBaeTca OeCIIONE3HOH.

s aT0#1 paboTEl V HAC €CTh Mapa CIenuaiN3iPOBAHHLIX WHCTPYMEHTOB.
Ecsnu B 6UOJIMOTEUHBIHA KJIACC HALO BKJIIOUYUTH BCEIO JIMIIb OJUH-IBa HOBBIX
MeTOoZa, MOMKHO BbIOpaTh «BBemeHue Bmemrmero merona» (Introduce For-
eign Method, 172). Ecnu JONONHUTEIbHBIX (PYHKIINHM JOCTATOUHO MHOTIO,
Heo0XO0AVMO IPUMEHUTH «BeegeHune JIOKAJLHOro pacmupenusas» (Introdu-
ce Local Extension, 174).
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Knaccbl AaHHbIX

Takwe KJIacchl COAEPIKAT IIOJIS, METOAL! /I NOJYYEeHNA ¥ YCTAHOBKY 3HA-
yeHUH 5TUX nojed u Hudero bonsine, Takue Kiacch! — 6eccioBecHbIe Xpa-
HUJIKIIA JAHHBLIX, KOTOPBIMH JPYyIve KJacChl HaBEpHAKA MaHUNYJIUDYIOT
WSJIUITHe 00CToATeIbHO, Ha pAaHHUX »Taax B 3THX KJjaccax MOTyT OBITh
OTKPLITHIE TIOJIS, ¥ TOra HeoOXOAMMO HeMeAJeHHO, II0KA HUKTO UX He 06-
HapyKui, npuMmenuTsd «Mukancynamuwo nojus» (Incapsulate Field, 212).
IIpy Banwyum nosed KOJUIEKIME NIpOBEphTe, MHKAICYJINDOBAHEL J¥ OHH
JOJIXKHEIM 06pasoM, M ecay HeT, NpuUMeHUTe «VHKANCYIAINIO KOJJIEK-
uuu» (Incapsulate Collection, 214). IlpumenuTte «¥Y gajleHyue METORa ycTa-
HOBKM 3HaueHUdA» (Remove Setting Method, 302) ko Bcem monam, 3Hade-
Hyle KOTOPBIX He JOKHO U3MEHATLCH.

TITocMmoTpuTe, KAK 3THM METOALI JOCTYNA K IOJAM MCIOJL3YIOTCA IPYTUMM
ryaccamu. IlonpobyiitTe ¢ momonisio «Ilepemeinenns metona» (Move Me-
thod, 154) iepeMecTUTh MEeTOBI AOCTYIIA B KIACC JaHHBIX. Ecan MeTon He
yAaeTca NePEeMeCTHUTE IeJIUKOM, o0paTuTech K « Brigenenuio Merogas (Ex-
tract Method, 124), 4To6rl CO3ZaTEH TAKOH METOJ, KOTOPLIMA MOYKHO mepe-
MECTHTH. Yepe3 HeKOTOpOoe BpeMA MOKHO HAUaTh TPUMeHATsL «COKpBITHE
meroga» (Hide Method, 305) k¥ MeTOogaM MOJYYEHUA W YCTAHOBKH 3HAYe-
HB# HDoJei.

Knaacesl faHHEBIX (M B 3TOM OHH IIOXO0MKY HA 3JIEMEHTH JAHHBIX) —~ KaK JeTH.
B xauecTBe 0TIPABHON TOYKY OBM I'OAATCHA, HO YTOOBI yUYACTBOBATH B pado-
Te B KaUeCTBe B3POCJIbIX 06HEKTOB, OHM JOJIKHEI IPUHATL Ha ¢ebd HEeKOTo-
PYIO OTBETCTBEHHOCTD.

OTKas ot Hacneacrea

Iogkiacecam moJiaraercs HACHEJOBATE METOAH ¥ JAHHBIE CBOMX DOJUTE-
seit. Ho kax GbITh, €CJIM HACAECTBO UM He HPAaBHTCH MM HOPOCTY HE Tpe-
oyerca? Ilonyuus Bce 3TU Aaphl, OHN IIOJL3YIOTCS JUIIL MaJIOH UX YaCThIO.

O6pIuHas MCTOPHSA HPU 3TOM — HeNpaBUJLHO 3aJyMaHHas uepapxus. He-
00X0MMO CO3JaTh HOBBIM KJAcC Ha OZHOM YpOBHE C TIOTOMKOM H € IO

. monieio «Cnycka meromas (Push Down Method, 328) u «Cnycka mossa»
(Push Down Field, 329) BEITONKHYTH B HeT'o Bce fe3ieiicTRyOMMEe METOL
Biaroaaps sToMy B POJUTENILCKOM KJacce 6YAET CoAepKaThCH TONBKO TO,
YTO MCIOJB3YeTCA COBMECTHO. JacTo BCTpeuaeTcsi COBET JeJiaTh BCe PORH-
TeJLCKME KJIACCH A0CTPAKTHBIMU.

Muz1 sTOTO COBETOBATL HE CTaHEeM, IO KpaltHell Mepe, 5TO TOJUTCS HE Ha Bce
caydau KU3HU. MBI TOCTOAHHO ofpainaemMca K CO3ZAHNIO TTIOAKJIACCOB A
IOBTOPHOTO HCHOJIL30BAHUSA YaCTH (PYHKHUH M CUNTAEM 9TO COBEPIIEHHO
HOPMAaJbHBIM cTuiieM paborsl. Koe-Kakoi#l 3aramor O0LIYHO OCTAETCA, BO
He 049eHb CHABHLIH. I109TOMY MBI TOBOPHM, YTO €CJIU € He IPUHATHIM HACTES:
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CTBOM CBA3aHbI KaKue-TO IpobiieMsl, clieayiiTe o6pIuHOMY coBeTy. OnHAKO
He cJe[yeT AyMaTh, UTO 3TO HAJO0 JejaTh Beera. B IeBATH cirydyasx U3 Iecs-
TH 3a11aX CJIUMIKOM cJjia0blil, 4T005I 130aBUTRCA OT HEro OBLIO He06X0IuMO.

3anax oTBEPrHYTOro HACJIEJICTBA CTAHOBUTCS 3HAUUTEILHO Kpemue, KoTaa
TOAKJIACC TIOBTOPHO KCIOJB3yeT (GYHKIUH POSUTENLCKOTO KJjacca, HO He
JKeJlaeT NOAJePyKUBATEL ero uHTepdeiic. Mbl He Bo3paskaeM IIPOTHB 0TKa3a
OT peaji3aliuil, HO IIPYW OTKase oT uHTepdeiica oueHsb BoaMyiaemcsi. B atom
cjydae He BOBUTECH C Mepapxueil; ee HAZJO PaspyIINUTh ¢ MOMOIIBI0 «3aMe-
HBl HacJiefloBaHUA JesneruposarnueM» (Replace Inheritance with Delega-
tion, 352).

KommeHTapumn

He BosnyiiTech, MBI He XOTHM CKa3aTh, YTO IHMCATH KOMMEHTAPHK He HYX-
Ho. B marmteii 000HEsTeNbHON aHANOTMH KOMMEHTAPUN U3ZAIOT He KYPHOH,
a JasKe TIPUATHBINA 3amax. MBI yOOMAHYJIH 3/leCh KOMMEHTApUH IIOTOMY,
YTO YACTO OHU UI'PAIOT POJIL le3040paHTa. IIpocTo yIuBUTENbHO, KaK YacTo
BCTPEUYaeTCs KOJ C OOMJIBHBIMKU KOMMEHTADHAMU, KOTOpPHIE MOSABHJIMCH B
HEM JIMIUL IIOTOMY, YTO KO, IJIOX 0.

KommMeHnTapuu OpUBOAAT HAC K IIJIOXOMY KOAY, H3IAIOIEMY BCE IHUIbLIC
3amIaxmn, 0 KOTOPBIX MBI IMCAJIK B 3TOH raase. IlepBhiM geiicTBHEM AOJIKHO
ObITEH yAaJieHue STUX 3aMaxo0B IpHU TIOMOIIH pedaxTopuura. ITocae sToro
KOMMEHTAPHU YACTO OKA3BIBAIOTCH HeHYKHBIMH.

~

Ecnu pnsa ob6bsacHenusa aeiicTBUi 6Ji0Ka TpebyeTcsa KOMMeHTapuil, monpo-
6yiiTe nmpuMeHuTh «BoigeneHue meroia» (Extract Method, 124). Ecan
MEeTO[l ViK€ BBIJEeJIeH, HO TIo-IIPeKHeMY HYKeH KOMMeHTapuil s o6bsacHe-
HuA ero AeficTBuA, BocmoJb3yiiTeck «IlepemmenoBanmem meroza» (Re-
name Method, 277). A ecniu Tpebyercs H3JI0KUTE HEKOTOPLIE IIpaBUJIa, Ka-
caionimecs Heo6XOMMOT0 COCTOSIHUSA CUCTEMBI, MIpUMeHuTe « BBefienune yr1-
BepkaeHUA» (Introduce Assertion, 270).

fipumeyaHue

floyyscmgosas nompeGHOCMe HANUCAMSL KOMMeHmapud, nonpobydme CHAYana u3MeHums
cmpykmypy koda mak, 4ymo6bi Mo6sle KOMMEHMApPUU CMAU U3TUWHUMU.

KoMmmeHTapuu mosie3Hbl, KOrjJa Bl He 3HaeTe, KaK NOCTYHOHTh. IloMuMO
ONUCAHUSA NTPOUCKXOAAIIET0, KOMMEHTADUY MOTYT OTMEUYaTh Te MecTa, B KO-
TOPBIX BBl He yBepeHbI. IIpaBUILHLIM OyJeT IOMECTUTH B KOMMEHTAPUY
000oCHOBaHUE CBOUX AeiCTBME. ITO IPUrOZUTCA TeM, KTO OygeT Moxudu-
LUPOBATH KO B OyayIeM, 0COGEHHO eCJIM OHM CTPAJaloT 3a0LIBUNBOCTLIO.




Pa3spaboTka TectoB

IIpu nDpoBeseHuu pedarTopuHTa BayKHBEIM IIPEABAPUTEJBHBIM YCIOBUEM
ABJIAETCA HAJINUHeE HAJIeXKHBIX TecTOB. [laske ecsiy BaM IIOCUYACTINBHIOCH U
Yy Bac €CTh CPeJiCTBO, aBTOMaTu3upylomiee pehakTopuar, 6e3 TeCTOB BCe
paBHO He ofoiiTuch. BpeMs, Korjga Bce BO3MOKHEIe METOAb! pedhaKTOPUHTA
OyZyT aBTOMATHYECKM BBIIOJHATHCA C MOMOIILIO CIEIHAaJLHOr0 MHCTPY-
MEeHTA, HACTYIUT He CKOPO.

51 He cuuTalo BTO cephe3HOi moMexoii. Moil OILIT HOKA3BIBAET, UTO, CO3IaB
XOpOIIKe TeCTHl, MOKHO 3HAYUTENLHO YBEJIUYUTE CKOPOCTh IIPOrpaMMupo-
BaHUSA, JayKe €CJIU 3TO He CBA3AHO ¢ Pe(aKTOPUHIOM. JTO 0Ka3aJloCh CIOp-
IpU30M AJISl MeHS M IIPOTHBOPEUYUT WHTYUIINK MHOTMX MPOTPaMMUCTORB,
TI03TOMY CTOUT pasobpaThCA B IPUUMHAX TAKOIO pe3yJbTara.

LleHHOCTb cCaMOTeCcTUpPYIOLLEerocs Koaa

Ecsu mocMoTpeTs, Ha UTO YXOAUT BpeMs Y GOJBINUHCTBA TPDOTPAMMUCTOB,
TO OKAYKETCSI, UTO HA HATIMUCAHKe KOJa B AeHCTBUTEILHOCTH TPATUTCS BeCh-
Ma HebosbIIas ero uacts. HexoTopoe BpeMsa yXOAUT Ha YACHEHUE 3a7la4H,
elrie KaKasi-ToO ero 4acTh — Ha IPOEKTHPOBaHUe, a JJHBUHYIO J0JI0 BpEMEHH!
3aHUMAET OTJAAKAa. YBepeH, U4To KAKABIH uyuTaTeNb MOXKeT NPUIOMHHUTD
JOJTHe Yachl OTJaJKH, 9acTo IO MO3JHero Bedepa. JI060if mporpaMMucT
MOJKeT pPAacCKa3aTh HCTOPUIO O TOM, KAK HA TOMCKY KAaKOU-TO OIIMOKM!
yiIeJ 11easlit feHs (a To u 6onee). McnpaBuTs omubKy 00BIYHO YAAETCH [0-
BOJIBHO 6BICTPO, HO IOMCK ee IIpeBpallaeTcs B KommMap. A npu ucipasie-
HUUM OIIKOKY BCerJa CYIeCTBYeT BOSMOKHOCTb BHECTH HOBYIO, KOTOpas
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MPOABUTCH TOPA3J0 Mo3THee, W MPoHeT BeUHOCTh, Ipesk/je YeM BHI ee 00-
HapyXHUTe.

CobrlTHeM, MOATOJKHYBIIINM MEHA Ha IIYTh CO3LaHUA CAaMOTECTUPYIOLEro-
cs ®ozxa, craa pasrosop Ha OOPSLA B 92-m rogy. Kro-ro (xaskerca, sTo
611 OoiiB Tomac (Dave Thomas)) ue6pesxuo samerni: «Kiaces! TOMMKHBL
COZEPIKATh TECTHI JJid caMux cels». MHe mpuUIiio B roJioBy, 4TO 3TO XOPO-
muil cnocod opraHusanuu TecToB. fl MCTONKOBAJ STH CJIOBA TAK, YTO B
KaKJoOM KJjacce JOJKeH ObITh ¢BOHM MeTon (OMyCcTh OH HasbIBaeTcs test),
€ IIOMOIIBIO KOTOPOTO OH MOXKeT cels IPOTeCTHPOBATE.

B To BpeMs g Takike 3aHEMAaJICA IOMAroBoi paspaborkoi (incremental de-
velopment) ¥ I03TOMY MONBITAJICA TI0 3aBepIIeHUHU KAMKAOro Iara Aob6as-
JAATH B KJacchl TecTupylomue MetoAnl. IIpoexkT ToT OBLI coBceM HEOONB-
VM, TIO9TOMY KAXJBIH [Iar 3aHUMaJl ¥ Hac IPUMEPHO Hegento. Brimo-
HATH TECTH! CTAJIO JOCTATOYHO MPOCTO, HO XOTH 3allyCKaTh UX OBLIO JIETKO,
€caMO TeCTMPOBAHUE BCE JKe OCTABAJIOCh AEJIOM BeChMa YTOMHUTENLHBIM, 110~
TOMY UTO KaMJbII TECT BHIBOAWJI PE3YJILTATHL HA KOHCOJIb U IPUXOIUIIOCH
UX IPOBEPATH. J{OJI’KeH 3aMeTUTh, UTO A YeJIOBEK JOCTATOYHO JEHUBBIN U
TOTOB HEMaJIo IOTPYAUTHLCH, YTOOBI 130aBUTHCA OT paboTel. MHe cTaJo sac-
HO, YTO MOYXHO HE CMOTPEeTh Ha HKPaH B MOMCKAX HEKOTOPOi uHpopMauuu
MOZEJIH, KOTOPaA JOJKHA ObITh BLIBEJEHA, 4 3aCTABUTh KOMIIBIOTED 3aHU-
MaTbed 3THM. Bee, uTo TpeGoBasIoch, — 9TO IOMECTHTD OXKKLaeMble JaHHbIe
B KOJ TecTa ¥ IPOBECTH B HeM cpaBHeHue. Teleph MOMKHO ObLJIO BHITIONHATH
TECTUPYIOINH MEeTOJ KamIOoro KJacca, U eCJiM Bce GhLJIO HOPMAJBHO, OH
IIPOCTO BLIBOAWJ HA 9KpaH coobuienne «OK». Kiaccrr ctanm caMoTecTu-
PYIOUINMUCH.

Mpumeyanne
[leﬂaﬁme 8Ce mecmsl NONHOCMbLIO asmoMamudyeCKumu, max Ymobsl OHU nposepAanu cob-
CmBeHHbie pe3yabmamsl.

Teneps BEIIOAHATH TECTHI CTAJIO HE TPYAHEe, YeM KOMIMJIHUPOBaTh. S Ha-
yaJi BBIIOJHATL UX NPH KAKAOH KoMnuaanuu. Beckope oGHAPYKHUIIOCSH,
YTO IPOM3BOAUTENBHOCTE MOETO TPYAA Pe3Ko BoapocJa. f MOHsI, 4TO Iie-
pecTas TPaTHThL Ha OTJAJKy MHOTO BpeMeHH. KEc/iu f JOUYCKaJ OUIubOKy,
nepexBaThIBAEMYIO NPEeABIAYIIIHUM TECTOM, 5TC OGHAPYKHUBAJIOCEH, KAK TOJb"
KO # 3aimycKas 9ToT TecT. IIoCKONBKY paHbIlle 3TOT TecT padoTasi, MHe CTa-
HOBWJIOCH M3BECTHO, UTO OInubKa ObljIa B TOM, UTO A CAEJaJ IOcJ]e Ipesbl-
IyIero recTupoBaHus. TecTsl s 3allycKaJl YacTo, KayK/Ible HECKOJIbKO MU
HYT, 1 IOTOMY 3HaJ, YTO oimnbKa OblIa B TOM KOJE, KOTOPHIHA A TOJIbKO YTO
Hamucal. 3TOT KOJ ObLI elife CBeXK B IAMATH ¥ HEeBEJIUK 110 pa3Mepy, 0310
MY OTBHICKATh OIIMOKY TPyAa He cocraBjsno. Temepb ommOKu, KOTODbE
paHbIIe MOXKHO GBII0 UCKATh YacaMu, O0HADPYKUBAJINCH 38 CUNTAHHLIE MU~
HyTHl. MoIiHOe CcPejicTBO OOHAPY:KEeHHA OLINGOK HOABUJIOCH Y MEHS He
TOJBKO O6Jarofaps TOMY, YTO s CTPOUJI KJACCHI C CAMOTECTHPOBAHUEM, HO U
IOTOMY, YTO 5 YACTO 3aIIyCKAJ UX TECTHI.
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3aMeTHB BCEe 3TO, I CTAJ HPOBOJUTH TeCTHUpPOBaHHe 0oJiee arpecCuBHO.
He moxmpasch 3apeplieHus Ifara paspaboTKHM, A cTaJ H00aBJATH TECTHI
cpasy mocJie HamHucaHus HeboJbHINX (parmMeHToB (pyHEIMI. OGBIUHO 3a
JeHb T00aBIANACE [1apa HOBBIX DYHKIIWI 1 TeCTHI AJIS UX TpoBepKH. fI cran
TPATUTh HA OTJAAKY He 0oJiee HECKOJIbKNX MUHYT B JleHb.

Npumevanue

Komnnexkm mecmos CAYXUum MOUWHBIM demexmopom owuboK, PE3KO COKpalyarowumM spems Uux
noucka.

Koneuro, ybeguTh APyrux NnocjaefoBaTh TEM JKe ITyTeM Heserko. s Tec-
TOB HeobxoauM GoJbInoi 00beM Koma. CaMoTecTUpOBAHUE KayKeTcs Oec-
CMBICJIEHHBLIM, IIOKa He YOeAWINLCHA ¢aM, HACKOJBKO OHO YCKOpSIeT IIpo-
rpamMmmMupoBanne. K ToMy ke, MHOrHME He YMEIOT IIHACATh TECTHl U HAXKe HU-
KOrja o HUX He AyMaau. IIpoBOAUTEL TECTUPOBAHNE BPYUYHYIO HEMMOBEPHO
CKYYHO, HO €CJIH JeJaTh 5TO aBTOMATUYECKH, TO HANNCAHKE TECTOB MOJKET
JlasKe JOCTABJIATDH VIOBOJIBLCTBHUE.

B neitcTBUTEILHOCTH OYEHD NOJE3HO IMUCATH TECThl A0 Hayaja IporpaMMu-
poBanmsa. Korga TpeGyerca BBeCTH HOBYIO PYHKIINIO, HAUHUTE C CO3TAHUS
TecTa. 9TO He TaK IVIYIO, KaK MOMKeT IOKasaTheA. Korga BEI THUITIETE TECT,
TO cmpalnuBaere cebsi, YTO HYKHO CHeJiaTh A Ao0ABNEBUA 3TOU (QYHK-
nuu. Ilpu HamucaHuy TecTa BBl TAKIKE COCPEJOTOYNBaeTeCh Ha mHTEepdheli-
ce, a He Ha peaJiM3alii, YTO BCErja IMOJe3HO0. ITO TAKIKEe 3HAUUT, YTO HOSAB-
JiAeTCA YeTKUM KPUTepPUil 3aBepliieHUA KOAUPOBAHMUA — B UTOTE TECT JOJ-
JKeH paboTaTsb.

Wpea 4yacToro TeCTUPOBAHUA COCTABISET BAXKHYIO UACTH SKCTPEMAJILHOTO
nporpammupoBanus [Beck, XP]. HazBaHue BHI3BIBaeT IpeJCTaBIeHHUE O
IPOrpaMMHUCTaX 13 YUCJA CKOPBIX U HeOpeKHBIX XakepoB. OfHAKO BKRCTpe-
MaJIbHbIE IIPOTPAMMICTHI BeChMa IIPUBePIKeHbI TecTuposanuio. OHU cTpe-
MATCS paspadaThIiBaTh NPOTPAMMEI KAK MOXKHO OBICTPEe ¥ 3HAIOT, UTO TeC-
THI IIO3BOJISIIOT JBUTATHCA BIEPE] ¢ UCKIIOUUTENbHON CKOPOCTHIO.

Ho xBaTuT mosmeMusupoBaTh. X0TA f YBepeH, UTO HANHUCAHUE CAMOTECTH-
pyiolerocsa Kojaa BLITOJHO BCEM, 3Ta KHHATA IOCBAIIEHA APYTOMY, 4 UMeH-
HO pedarTopunry. Pedaxropunr tpebyer TecroB. ToMy, KTO cobupaeTcs
3aHUMaThCA pedaKTOPUHIOM, HEOOXOAMMO NUCATE TECTHI. B 5T01 raase fa-
eTcs mepBoe Mpe/CTaBIeHue 0 TOM, KaK 3TO AejaTh JJisg Java. OTa KHATa He
0 TEeCTUPOBAHHUM, IIOITOMY B 0co0ble fieTaau i BHUKATH He cTaHy. Ho 4dro
KacaeTcsa TeCTUPOBAHUA, TO g yOeauJca, 4TO BeCbMa MaJiblil ero 00'beM Mo-
JKeT IPHHECTH BeChMa CYUIeCTBEHHYIO IIOJIb3Y.

Kak u Bce ocTasIbHOE B 9TOM KHHUTre, IMOIXOM K TECTUPOBAHUIO OMMUCHIBACTCS
HAa OCHOBe NTpuMepoB. PaspabaTeiBaa KOJ, S MUIIY TeCTHI 10 Xoxy nexa. Ho
yacTo, KOrja B pedaKTOPHHIe TaK:Ke IPUHUMAIOT yyacThe Apyrue JIOnu,
npuxoxuTes pabotarh ¢ GONBHINM 00HEMOM KOJ2, B KOTOPOM OTCYTCTBYET
camoTectupoBanue. I1oaToMy mpesxje UeM MPUMEeHUTD Pe(paKTOPUHT, HYXK-
HO CIeJIaTh KOJ CAMOTECTHPYIOI[IMCH.
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CrangapTHO MANOMOM Java s TeCTUDPOBAHUS ABJAETCS TeCTHUPYIOIAs
PysRIua main. Viges cocTouT B TOM, 4TOOH B KaXKJAOM KJacce Obijia TecTH-
pyoias GyHKIHA main, IPOBEPAOIIaa KJIacc. ITO pagyMHOe coTJialieHue
(X0TsI OHO He OYEHBb B UECTH), HO OHO MOJKET OKasaThCa HeyAoOHBIM. Ilpn
TAKOM COTVIAIIEHHUH CJIOKHO 3alyCKaTh MHOTO TecToB. J[pyroit moaxon 3a-
KJIIOYAETCS B CO3MAHNM OTAENLHLIX TECTUPYIOIWINX KJIACCOB, padoTa KOTo-
PbiX B cpejie LOJKHA O0JIeTYUTE TeCTHPOBaHUE.

Cpepa TectupoBaHus JUnit

5 moss3yiock cpenoil TecTupoBaHUA Junit — cucTeMo ¢ OTKPBITEIM UCXOJ-
HBIM KOJIOM, KOTOpyIo paspaborany IOpux 'amma (Erich Gamma) u Kenr
Bek [JUnit]. Oua ouens nmpocra, 5O, TeM He MeHee, ITI03BOJISET JeJIaTh BCe
TJIaBHBIE Belly, HeoOXoaWMble AJIs TeCTUpOBaHuA. B maHHOU rjaBe C 10-
MOIUBIO 9TOMH cpedbl A paspabaThIBAIO TECTHI A8 HEKOTOPBIX KJACCOB BBO-
Ja/BBIBOJA.

CuauaJia Oyzer cosfan KJacce Fi1leReaderTester B TECTUPOBAHUA KJacca,
yuTaoIiero gaiasl. Bee Kiacesl, cogepKalue TeCThl, T0JKHEL CO3/JaBaTh"
¢ KaK IOJKJIACCHI KJIacca KOHTPOJLHOI'O IPHUMepa M3 CpeAbl TeCTUPOBa-
Hud. B cpeze rucnions3yeTcs cocTaBHOM naTTepH (composite pattern) [Gang
of Four], mossossaoniui 00LeJuHATh TECTH! B rpynmnsl (puc. 4.1).

Jjunit framework
b3 «interface»
Test
|
fo—————— h——————— 1
| |
| I
I ]
| i
| |
TestSuite TestCase

FileReaderTester

Puc. 4.1. Cocmasras cmpyxmypa mecmoes
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B atx HaGopax MOryT COREPHKATHCA IPOCThIE KOHTPOJIbHEIE IIPUMEPHI WJIIH
apyrue Ha0OpHl KOHTPOJABHBIX npumepos. IlociexHue Osaromaps 9ToMy
JIETKO 00'beJUHSAIOTCS, ¥ TECTHI BEITTOJHAIOTCI ABTOMATHYUECKHA.

class FileReaderTester extends Testlase {
public FileReaderTester (String name) {
super{name),
}
}

B mOBOM KJacce moixkeH GbITH KOHCTPYKTOP. Ilocie sToro MOKHO HauaTh
nobaByieHUe Koga Tecta. IlepBasa 3amaua — HOATOTOBUTE TECTOBLIC JaHHBIE
(test fixture). Ilo cymecTBy, 3T0 00'bEKTE], BRICTYHAIOIIHE B KauecTBe 00-
PasnoB A4 TecTupoBaHnd. IIocKoNbRY OyAeT IPOuCXONUTE YTeHue (aiiia,
HaJO0 IMOATI'OTOBUTE IIPOBEPOYHEBIN (aiii, HarmpumMep TaKOi:

Bradman 99 94 52 80 10 699 334 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 184 16

st roro urodnl MCI0JIL308aTh Gallyi B JalbHeldiieM, A 'OTOBI TECTOBLIE
IaHHBIE. B KJlacce KOHTPOJIBLHOTO IIpUMepa ecTh IBa MeTona paboTsl ¢ Tec-
TOBBIMHM JaHHBIMU: SetUp cosgaeT o6beKTHI, a tearDown yaanser ux. Oba pea-
JM30BaHbl KaK HYJIeBbIe MeTOABI KOHTPOJILHOro npuMepa. OGLIYHO YHANATH
00BEeKTHI HEeT HeoOXOAMMOCTH (3T0 AenaeT cGOpIINK Mycopa), HO 3aech Oy-
JeT MIPpaBUJIbHBIM HCIIOJIb30BATE A 3aKPEITUA hailja VAAJISIOIINH MeTOX:

class FileReaderTester
protected void setUp() {
try {
_input = new FileReader( data txt ),
} catch (FileNotFoundException e) {
throw new RuntimeException ( HEBO3MOXHO OTKPHTL TECTOBHI dann ),
}
}

protected void tearDown() {
try {
_1input close(),
} catch (I0Exception e) {
throw new RuntimeException { owubka npyt 3aKkpuTun TECTOBOro ¢aina )
}
}

Temepsb, KOTGa TeCTOBBIE JaHHLIE POTOBBI, MOYKHO HAUATh IHMCATL TECTHI.
CHauaJia OyZeM IPOBEPATE MeTOoZ uTeHus. JIJis 5TOTO 1 YUTAI0 HECKOJIBKO
CHMBOJIOB, a 3aTE€M IPOBEPSI0, BePEH JI1 OUepeJHON IPOYHUTAHHLIM CHMBOJIL:

public void testRead() throws IOException {
char ch = & ,
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for (int 1=0 1 < 4 1++)
ch = (char) _input read(),
assert( d == ch),

b

ABTOMATHUECKOE TeCTUPOBAHMNE BEHIMOJHAET MeTOX assert. Eeau Belpaske-
HYe BHYTPU asSSert UCTHUHHO, BCe B mOpALKe. B mporuBHOM caydae reHepu-
pyeTtcsi coobienue o6 omubke. ITo3gHee g MOKAXKY, KaK 9TO JesiaeT cpeja,
HO CHAYAJIA ONHINY, KAK BEIIOJHUTH TECT.

IlepsrIil mar — co3jaune KOMILIEKTa TecToB. s 3TOTO CO3/aeTcsa METOH
C UMEHeM Suite:

class FileReaderTester
public static Test suite() ¢
TestSuite suite= new TestSuite(),
suite addTest(new FileReaderTester( testRead )),
return suite,
}

ITOT KOMILJIEKT TECTOB COLEPKUT TOJNLKO OJUH 00BeKT KOHTPOJBHOTO TPy~
Mepa, dK3eMILIAp FileReaderTester. Ilpu co3maHMM KOHTPOJBHOTO IIPUME-
pa s nepefan KOHCTPYKTOPY apryMeHT B BHJEe CTPOKH ¢ MMEHEM METO0Aa,
KOTOPHIHA co0Mpanch TeCTHPOBATh. B peayabTare co3faercsa oguH 00beKT,
TECTUPYIOMUHA ogud 5T0oT MeToh. TecT paforaeT ¢ TeCTUPyeMEBIM O0BEK-
ToMm n1pu oMoy Java reflection API. YTo0sl NOHATE, KAK 9TO IPOUCXO0-
JHUT, MOXKHO TIOCMOTPETH KCXOAHBIHN K0/, $l IPOCTO OTHOUIYCH K 3TOMY KaK
K Marmnu.

JJia 3alycka TecToB fA MOJb3YIOCH OTAENbLHBIM KJaccoMm TestRunner. Eets
IBe pasHOBUAHOCTH TestRunner: ogHa ¢ passuteiM GUI, a apyraa — ¢ mpoc-
THIM CHMBOJILHBIM MHTepdelicoM. BapraHT ¢ CHMBOJBHBIM HHTepdecoM
MOJKHO BEISLIBATH B Main:

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

}

ITOT KOM CO3[aeT KJace, IPOTOHAIOLUINN TecTs, # TpedyeT, 4TOGLI TOT 1IPO-
TecTupoBay kjaacc FileReaderTester. Ilocne mporosa BEIBOOUTCH CJIEYIO-
miee:

Time 0O 110

0K (1 tests)

JUnit BEIBOAUT TOYKY AJIA KAXKAOTO BHITIOJHAEMOrO TECTa, YTOOHI MOMKHO
ORLJIO CJIeANTD 3a MTPOABMKeHNeM Biiepen. Cpefla TaKiKe coo0IIaeT O BpeMe-
HY BEITIOJIHeHHUsS TecToB. Ilocje 3T0Oro, ecjid He BOSHUKJIO HEIPHATHOCTEH,
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BuiBoauTCH coobienue «OK» ¥ KOJHMUECTRO BHIIOJHEHHBIX TeCcTOB. Mox-
HO BERIMOJTHUTL THICAYY TECTOB, U €CJIU BCe B ITOPALKe, Oy1eT BERIBEZEHO 3TO
coobuienue. Takasa npocrasi o6parHas CBA3L CYNIECTBEHHA B CAMOTECTUPY-
ouemes Koxe. Ecanm ee He 6yZeT, TO TeCTsI HUKOrAA He Gy IyT 3a1yCKATRLCS
JZOCTATOYHO YaCTO. 3aTO IIpH €€ HAJINYUHU MOMKHO 3aNyCTUTEL Ky4Yy TecTOoB,
OTNIPaBUTLCA Ha 00el (MJIK HA COBEUlaHUE), 4 BEPHYBIINCH, IOCMOTPETh Ha
peayJILTaT.

Mpumeyanve

Yawe 3anycralime mecmel. 3anyckadime mecmst Npu KaKOO0H KOMNUAAYUU ~ KaX bl mecm
xoms 6b! pas e dexs.

TIpu nipoBeieHun pedaK TOPUHTA BHITIOJTHACTCS JUIIL HECKOIBLKO TECTOB [JIs
OpPOBEPKM KOMA4, HAM KOTODPHIM Bbl paGoraere. MOMKHO BBHINOJHATL JHIIb
YACTh TECTOB, T. K. TECTUPOBAHUE JOJMKHO IPOUCXOAUTE GLICTPO, B IPOTHB-
HOM cJay4yae oHO OyZeT saMeAnaTh paboTy, U MOXeT BOZHMKHYTHL COGJasH
oTKasarscs OT Hero. He moamasatiteck aToMy coGiasHy ~ BoaMesavie HEMU-
HYeMO.

Yro Gyzner, ecan 4TO-TO IOHAET HEe TaK, KaK Hano? Beegem omubKy yMBbI-
NIJIeHHO!

public void testRead() throws IOException {
char ¢ch = &
for (int 1=0 1 < 4 1++)
ch = (char) _input read()
assert( 2 == ¢h) // HamepeHHas owwbka
}

Pe3YJIBTaT BBITVIAAUT TaK:

F
Time 0 220

IV IFATLURESH!

Test Results

Run 1 Failures 1 Errors O

There was 1 failure

1) FileReaderTester testRead

test framework AssertionfFailedError

Cpeza TecTUpOBaHUA NIpeAyIpexaaert o6 omnbke 1 coobuiaer, KOTOPLIN U3
TECTOB OKA3aJICA HeYAAUYHBIM, ITO coobienue 00 ournbxe He CAULIKOM UH~
dopMaTrsHO. MOXKHO VIYUILIXATS €TI0 ¢ IOMOIIEIO Apyroro ¢gopmara assert.

public void testRead() throws IOException {
char ch = &
for (int 1=0 1 < 4 1++)
ch = (char) _input read()
assertEquals( m ch)
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B GospminHCTBE yTBEpPMKICHMI assert TpoBepAeTCA PABEHCTRBO ABYX 3Haye-
HUH, IJIA KOTOPOTO CPella TeCTUPOBAHUA COAEP:KUT asserttquals. 3T1o yxob-
HO: IJiA cpaBHEHUA 00LEKTOB B HeM IpuUMeHseTcd equals(), a Insa cpaBHe-
HUSA 3HAYEHUH — 3HAK ==, 0 UeM 4 JacTo 3abriBao. Kpome Toro, B 3Tom ¢op-
MaTe BBEIBOAUTCSA DoJjlee cojiepsKaTelibHOe cool1enne 00 omubKe:

F
Time 0 170

ITTFATLURES! !

Test Results

Run 1 Failures 1 Errors 0

There was 1 failure

1) FileReaderTester testRead expected m but was d

HomeH 3aMeTHTE, UTO IIPX CO3JaHUM TECTOB S YACTO HAYHUHAIO C TOTO, UTO
IIPOBEPAI0 UX HA OTKa3. YiKe CYIIeCTBYIOIIUM Ko MOAUDUIINDYeTCA TAK,
uTOGHL TECT 3aBeplIaJIcd Heyzaueil (ecaiu KoJ JoCTyIleH), aubo B assert mo-
MeIlaeTcsa HeBePHOE OXKHiaeMoe 3HaueHne. [estaercs 37O AJId TOTO, UTOOL
[IPOBEPHUTH, AeHCTBUTEIBHO JIM BHIIOJHAETCS TECT U JeHCTBUTEJBLHO JIU OH
IIPOBEPSET TO, UTO TpeGyeTcs (BOT IOUEMY S HPeAIOYNTAI0 U3MEHHUTE TeC-
THPYEMBIH KOJ, €CJIM 9TO BO3MOXKHO). MOIKHO CUMTATE 9TO NapaHonei, HO
€CTb PUCK JeHCTBUTEJBHO 3ayTaThCs, €CJAHU TECTHI IPOBEPAIOT HE TO, UTO
JOJIMKHBI TTO BAIIIUM IPEATIONOMKEHNAIM.

IHomuMo nepexBaTa HEYAAYHOTO BBLITIOJTHEHUSA TECTOB (YTBEDKAEHUH, OKa-
3BIBAIOIUXCA JIOXKHBIMY) Cpe/la TeCTUPOBAHUS IePeXBATHIBAET OUIMOKH
(HeoKUaHHbBIE UCKIIOUUTENbHEIE cuTyanuu). Ecjau 3akpeITH IOTOK M T10-
OBITATHCSA IIOCJE 9TOT0 MPOMSBECTH U3 HEro yTeHWe, NOJKHA BOSHUKHYTH
HUCKJIIOUUTENbHAA CUTyal[Ud. ITO MOXKHO IIPOBEPHUTH C TIOMOIBIO KOZA:

public void testRead{) throws IOException {
char ch = &
_1nput close()
for (ant 1=0, 1 < 4, 1++)
ch = (char) _input read(), //reHepupyeT WCKNOHMTENbHYD CUTyaUUr
assertEquals( m ch)
}

Hpn BBIIIOJIHEHWUH 3TOT'0 KOJA IIojiydyaeTcsa CJIe,ILYIOII_II/Iﬁ pe3yabTar:

E
Time 0 110

IV EFATLURES! T

Test Results

Run 1 Failures O Errors 1

There was 1 error

1) FileReaderTester testRead

java 10 IOException Stream closed
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Tose3H0 PasIMYaTS He NPOIIeINE TECTEl i OMMGKHY, IOTOMY ITO OHH T10-
P n OTJIA/KH JIJI5 HAX PASHEIH.

B JUnit raksxe ypagno cxenar GUI (puc. 4.2). MHAMKATOD BEIMOTHEHUS
HMeeT 3eJIeHbIH BT, €C/IH BCE TeCTHI IPONLIA, X KPACHBIH IBET, CJTH BO3-
HUKJIM KaKre-Tu60 0TKasbr. MokHO HO GUIo

a.cpejia TeCTHPOBAHUSA ABTOMATHYECKH MOAKJIOUAET J00hie M3MEHeHHU,
cIeNaHHBIE B KOJie. DTO aeT 04eHb YAOGHBIA c10co6 BHIIOJIHEHHIS TECTOB.

TecTbl MoAynen u pyHKLMOHANbHbIE TECTbi

Hannas cpesa Ans MOZyJI€i, II03TOMY i X0uy
OCTAHOBHUTHCH HA PABTHIMH MENKTY T MOyl i i
HAEeM (PYHKIHOHATLHOCTH. TeCThI, 0 KOTOPEIX WIET DeUb, — BTO MeCnbl Mo-
Oyneir (unit tests). SI muIOy MX [JIA IOBBIMIEHUS CBOEH IPOAYKTHBHOCTH
KakK nporpamMmucra. Ilo6ounslil sbdeKT Ipu 5TOM — yAOBIETBOPEHHE OTAe-
Jia KOHTPOJIs KadecTsa. TeCThl MOTJiel TECHO CBSI3AHBI C OPEeIeHHEIM
mecroM. Kasxabiii kiace recTa geiicTByer BHYTpH ofHOro nakera. OH mpo-
Bepser WHTEPMEHCH ¢ APYTUMHU IIAKETAMY, HO HCXOAUT U3 TOTO, UTO 33 HX
TpefieiaMu Bee paGoraer.

nvHble mecmbt (fi i 1 tests) — coBceM Apyroe fejo. Mx mu-
MmyT /18 UPOBEPKH paGoTocnocobHoCTH cucTeMsl B nesxoM. Onu rapaHTH-

PYIOT KauecTBO IPOAYKTA nmpebmemo u HECRONLKO 16 3aboTaNen b mho-

(HHOCTH IIPOTD! . PagpaGarsiBaTh UX JOJIKHA OTAETBHAS
KOMaH/a OPOrPaMMHCTOB M3 UMCNA TAKHX, /IS KOTOPHIX OOHADYKATH
omu6Ky — yAOBOIECTBHE. IIPH 9TOM OHHM HCIONB3YIOT THAMKETOBECHEIE HH-
CTPYMEHTHI U TeXHOJIOTHH.

OG6BIYHO B DYHKIMOHAIBHBIX TECTAX CTPEMATCH B BOSMOKHO GOJIBIIEH Me-
De PaccMaTpUBATh CUCTEMY B IEJIOM KaK 4epHEIA AmuK. B cucreme, ocHo-
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BaHuo# Ha GUI, geicrryior uepes sror GUI. [yis nporpaMMEbl, MOARMUITN-
pyromeit daisasr uau 0a3bel ZaHHBIX, 3TH TECTH TOJBKO IPOBEPAIOT, KaKle
IoNy4aiorcs Pe3yJbTATHL IIPY BBOJIE OTIPeleIEHHBIX JaHHBIX.

Korpa npu @yHKIIMOHAIBHOM TECTUPOBAHMH KUK paboTe 0JIb30BaTe s 06-
Hapy:kuBaeTcs oruubKka B IPOrpaMMHOM obeclieueHMM, AN €€ HCIpaBJe-
HUA TpebyIoTcsd, 110 MeHblel Mepe, ABe Bemu. KoHeuHo, Hamo Mogqudunu-
POBATH KOJ IPOrpaMMBl M YCTPaHUTE omubKy. Ho Heobxomumo Taxkke 0~
0aBUTHL TECT MOIYJIA, KOTOPBIH OGHADYIKUT 3Ty OIMUOKY. JleficTBUTENBHO,
€CJIM B MOEM Koje Ha#iZleHa ominbKa, 1 HAYWHAIO C TOT'O, YTO ITUIIY TECT MO-
Iyns, KOTOPBIit IOKAa3bIBaeT 3Ty omubKy. Eciiu Tpefyerca TouHee onpege-
JUTH 00JIaCTh JeMCTBHSA OUINOKK WK ¢ Hell MOryT ObITh CBSA3aHLI ADPYrue
OTKAa3bi, s IUINY HeCKOJbKO TecTOB. C ITOMOIIILI0 TECTOB MOJYJIEH A HaAXO0-
JKY TOUYHOE MECTOIOJIOMKEHHEe OIIMOKYM ¥ TapaHTUpYI0, 4TO TAKOTOo poia
omn6xa 60JbIle He MPOCKOYUT Yepes MOM TECTHI.

Mpumeyanmne
Monyuus coobujeHue 06 owubKe, HayHume ¢ CO30aHUA MeCMa MOGYJIA, NOKA3bIBAIOWE20 3Mmy
OWubKy.

Cpena JUnit paspaboraHa AJIsi cO3ZaHNA TeCTOB MoAyJeli. PYHKIIHOHAID-
Hble TECTEI YACTO BBITIOJIHAIOTCSA APYTMMHU cpeficTBaMK. XOpOUINM IIpUMe-
POM CJIYKaT CpeCcTBa TecTupoBaHusd Ha ocHoBe GUIL. OxHako uacTo umeer
CMBICJ HAIIMCATH COOCTBEHHBIE CPEJCTBA TECTUPOBAHUA JJIS KOHKDETHOIO
TIPUJIOKEHHNH, C TIOMOII[LI0 KOTOPBIX JIerde OpraHu30BaTh KOHTPOJIbHEBIE IPH-
MepHI, YeM IPY KCII0JIb30BaHMY ONHUX TONbKO cieHapueB GUIL. C nomMorsio
JUnit MOKHO OCYIIECTBIATEH QYHKIIMOHAIBHOE TECTUPOBAHUE, HO OOBIUHO
3TO He camslil 9ddeKTUBHEIHA criocob. Ilpu permresnm 3a5a4 pedaKTOPUHT
f IOJIArafoCh HA TECTHI MOAYJIel — MCIIBITAHHOTO APyTra IpOrpaMMUCTOB.

JlobaBneHe HOBbIX TECTOB

ITpogomsxum nobasaenue tectoB. I mpUAep:KUBAIOCH TOIO CTUJIA, IIPU KO-
TOPOM BCe AeHCTBUA, BRIMOJHAEMEbIE KJIACCOM, PACCMATPUBAIOTCSA M IIPOBe-
PAIOTCS BO BCEX YCIOBUAX, KOTOPhIE MOI'YT BBI3BATh OTKA3 KJacca. TO He TO
JKe caMoe, UTO TECTUPOBAHUE BCeX OTKPHITHIX METOLOB, IIPOMarauaupyeMoe
HEKOTOpPbIMY IporpamMmmuctamu. TecTupoBaHue JOJIKHO OLITH HAIIPABJIEHO
Ha cHTyanuu, cBasaHHBIe ¢ puckom. [ToMHHTE, YTO HeOoGXOAMMO HAHUTH
omubKy, KOTOPbIe MOT'YT BO3HUKHYTE ceifuac uau B Oyayiem. IloaTomy 4
He IPOBePsI0 METOAH! JOCTYIIa, OCYIIIeCTRIAIONINE JHUIIb YTeHNe NN 3aIl1ch
HOJIA: OHY HACTOJIBKO IIPOCTHI, 4TO €Ba JIX B HUX 00HADPYKHUTCS omnbKa.

9T0 BayKHO, IOCKOJIBKY CTPEeMJIEHHEe HAMHNCATH CAUIIKOM MHOTO TECTOB
00BIYHO IPUBOAUT K TOMY, YTO HX OKasbiBaeTcs HepoctaTouHo. fI mpouen
He OJHY KHUTY O TeCTUDOBAHWM, BHI3LIBABIIYIO JKeJIaHME YKJIOHUTHLCA Of
TOM HeoO'BATHOM PaboThl, KOTOPYIO B HUX MPeAJarajoch npojesaaTts. Takoe
cTpemJieHHe IIPUBOAUT K OOPATHBIM pe3yjbTaTaM, HOCKOJIBKY 3aCTaBIfAeT
NIPEeAIIONIOKATH, YTO TeCTHPOBaHUe TpebyeT UpesMEpHEBIX 3aTpPaTr TPYAd.



NobasneHue HOBbIX TRCTOB m

TecTupoBaHNe IPUHOCUT OIYTUMYIO IOJb3Y, JaKe €CJIA OCYIIeCTBIAETCH
B HeboJbIioM o6peme. Kitou k nmpobieme B TOM, 4YTOOBL TECTHPOBATE Te 006-
JIACTH, BO3MOYKHOCTE OINMOGOK B KOTOPBIX BEI3HIBaeT HauboJsblnee Gecro-
KoiicTro. IIpu TakOM ITOAXO/e 3aTPAThI HA TECTUPOBAHME IIPUHOCAT MaKCH-
MaJbHYIO BHIIOAY.

Mpumeyauue
ﬂque Hanucams U 8bINONHUMb HENONHbIe Mecmbl, YeM He BbINOJIHUMb NOAHbIe Mmecmbl.

B naHHBIH MOMEHT f paccMATPUWBAIO METOJ YTeHHS. UTo ellle OH JOJIKEH
Ienath? B uwacTHOCTH, BHAHO, WTO OH BoaBpamiaeT -1 B xoHIe (dailna
(Ha MO¥ B3IVISAN, He OueHb YAAUHBIH IIPOTOKOJI, HO, MOMKAJYH, Iporpam-
mucram Ha C OH JOJDKEH KAasaThCH BIIOJHE €CTeCTBEHHBLIM). BBIIOIHMM
TecT. TeKCTOBBIN peJaKkTOp coob1IaeT, uro B daiine 141 cuMBOJI, IO3TOMY
TecT OYIeT TAKUM:

public void testReadAtEnd() throws IOException {
int ch = -1234,
for (int 1 =0, 1 < 141 1++)
ch = _input read(),
assertEquals(-1, ch),
}

YToOBI TECT BBHIIIOJHSAICA, HANO JO0OABUTH €I'0 B KOMILIEKT:

public static Test suite() {
TestSuite suilte= new TestSuite(),
sulte addTest(new FileReaderTester( testRead'))
suite.addTest(new FileReaderTester("testReadAtEnd"))
return suite,

!

BBIIOJIHAACSH, 9TOT KOMILJIEKT AaeT KOMAH/IY Ha IPOTOH BCEX TECTOB, U3 KO-
TOPBLIX COCTOHUT (ABYX KOHTPOJBLHBEIX mpuMepoB). KarkApiil KOHTPOJIbHBIM
IIPpUMEP BEINOJHSAET SetUp, KOJA TECTUPYIOIIEro MeTOAa W B 3aKJIIUYEHUe
tearDown. BasKHO KaXAbIil pas BHIIOJAHATE setUp u tearDown, 4TOOBI TeCTHI
OBLJIN MBOJTHUPOBAHEL APYT OT APYyra. JTO O3HAYAET, YTO MOYKHO BBINOJHATH
UX B JIIOOOM ITOPSIEKE.

IToMHEUTE 0 HEOOXOAUMOCTH N0GABJEHUSA TECTOB B MeTOJ[ Sulte oOpeMeHH-
respHO. K cuactsio, Opux Namma u KeHT Bek Tak ke JIeHHBHI, KaK U 1, 110-
9TOMY OHH TPEJOCTABUJIMN BO3MOMKHOCTH M30exkaTh 3roro. CrenmayibHbIN
KOHCTPYKTOP KOMIUIEKTA TECTOB IPUHUMAET KJIACC B KaYecTBe ITapaMeTpa.
9TOT KOHCTPYKTOD GOPMHUPYET KOMILJIEKT TeCTOB, COLEPIKAITNil KOHTPOJIb-
HBIH IIpUMep MJIS KasKI0ro MeToja, UM KOTOPOro HaunHaeTcH ¢ test, Ciue-
LYyH 9TOMY COIVIAIIEHUIO, MOKHO 3aMEeHUTEL QYHKIIHMIO MA1n CAeAYIOIIel:

public static void main (String[] args) {
junit textui TestRunner run (new TestSuite(FileReaderTester class)),
}
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B pesyisbTaTte KasKIbli TECT, KOTOPLIN 1 HAMUINY, OYZET BKJIIOUEH B KOM-
TLJIeKT.

TJ1aBHAS XMTPOCTH B TECTAX COCTOUT B TOM, UTOOGHI HAWTH MpaHUUYHLIE YCJIIO-
Bus. [{1g uTeHud rpaHuiaMu OyAyT NEePBLIA CHMBOJ, TTOCAEIHUA CUMBOJI
¥ CUMBOJI, CAeAYIOIINI 3a NOCTeTHUM:

public void testReadBoundaries{)throws I0Exception {
assertEquals( read first char , B, _input read()),

int ch,
for (int 1 = 1, 1 < 140, 1++)
ch = _1input read()

assertkquals( read last char 6 , _input read()),
assertEquals( read at end , -1, _input read()),
}

Oﬁpa'm're BHUMaH”e, YTO B YTBEPXKIACHNE MOYXHO TIOMECTUTh COOGHIGHI/IG‘,
BBIBOAMIMOE B CJiyuae HeygadH TecTa.

Npumevanne

Nodymaiime 0 2paHuyHbix YCA0BUAX, KOMOpPbIe MO2ym Obimb HenpasuisHo 06pabomats,
u cocpedomoybme Ha HUX CBOU MeCMmbi.

Opyryo 4acTh IMOMCKA I'DAHMI] COCTABJSET BHIABJIEHUE OCOOBIX YCIOBHH,
Ccnoco0OHBIX IPUBECTH K HeyAaue TecTa. B ciyuae paboTel ¢ haitiaMmu Taku-
MU YCJIOBHAMH MOTYT OKa3aThCA IIyCThIe Pailibl:

public void testEmptyRead() throws IOException {
File empty = new File ( empty txt )
FileQutputStream out = new FileQutputStream (empty)
out close(),
FileReader 1n = new Fi1leReader (empty),
assertFquals (-1, 1n read()),

1

31ech s CO3a10 JOMOJHATENLHBIE TECTOBLIE JaHHbBIE IJid 9TOro TecTa. Keau
B JaJIbHeHINeM MHe HOHAJOOMTCH MYyCTOR (Paiii, MOKHO IIOMECTHUTHL €ro B
00BIuHBIN HAGOP TECTOB, IepeHecs Ko B setip.

protected void setUp(){
try {
_input = new FileReader( data txt ),
_empty = newbmptyFile(),
} datch (IO0Exception e) {
throw new RuntimeException(e toString()),

}
}

private FileReader newEmptyFile() throws IOException {
File empty = new File ( empty txt )
F1leOutputStream out = new FileQutputStream(empty),
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out close(),
return new FileReader(empty),
}

public void testEmptyRead() throws IOException {
assertEquals (-1, _empty read())
)

Yro mpouszoiiieT, ecau MPOAOKATE UTeHKNe 3a KOHIToM (daiina? CHOBa Ha-
10 BO3BPATHATL -1, K I M3MEHSIO eIlle OJUH TeCT, YTOOBI IPOBEPHUTH 3TO:

public void testReadBoundaries()throws I0Exception {
assertEquals( read first char B, _input read()),
int ch
for (int 1 = 1, 1 < 140, 1++)

ch = _input read(),
assertEquals( ‘read last char , 6 _input read())
assertkquals( read at end , -1 _input read()),
assertEquals ("read past end”, -1, _input.read());
}

O6paTuTe BHUMaHHKe Ha TO, KaK s UT'PA0 POJIb NIPOTUBHUKA KojAa. §1 akTHUB-
HO CTApaloCch BHEIBECTH €U0 U3 cTPos. Takoe YMOHACTPOEHE KAKeTCA MHe
OTHOBPEMEHHO IPOAYKTUBHBIM M 3ab6aBHbBIM. OHO JOCTaBIAET YAOBOJIL-
CTBHE TeMHOH CTOPOHE MOEH HATYPHI.

IIpoBepss TecTol, He 3a6bIBaiiTe YOEqUTHCS, UTO OKUAaeMbIe OIINOKY I1PO-
HCXOAAT B HaJJIeKaIeM mopaake. IIpy monbITKe YTEHUS ITIOTOKA ITOCJIE eT0
3aKPBITHS OJKHO MeHEpUDPOBAThCH HcKIIoueHUe 10Exception. I9To TOXKe
HaJ0 TPOBEPATE:

public void testReadAfterClose() throws IOException {
_1nput close()
try {
_1nput read()
fail ( He B030yxaeHa UCKKNHYMTENbHAA CHTYAUMA NPU YTEHWW 33 KOHLOM
daina ),
} catch (IOException 10) {}
}

Bce apyrue ucKJIIOUHTENbHBIE CUTYyaIliu, KpoMme 10Exception, reHepUPYIOT
OIIMOKY OOBIYHBLIM 00pa3oM.

Mpumevanue

He 3a6bi8aiime nposepams, 4mobs! 8 Cly4ae BO3HUKHOBeHUSA Npobiiem 2eHepupoBaaUCh UC-
KmoyumessHbie cumyayuu.

B sTHX cTpOKaxX MpOROJKaeTcs objieueHrne TeCTOB IIOThIO. s TOTO YTO-
Onl MPOTECTHPOBATE HHTep(eHC HEKOTOPHIX KJACCOB, NPHAETCA IOTPY-
IUThCS, HO B Ipoliecce o0peTaerca AelcTBUTENLHOE IIOHMaHue uHTepdei-
ca KJjiacca. B yactHOCTH, 6arofaps TOMY Jierde pasobpaThCs B YCIOBUAX
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BOSHUKHOBEHUS OIIUO0K W B TPAHUYHBIX YCJIOBUAX. ITO ellle OTHO TPeuMy-
IIECTBO CO3JAaHUA TECTOB BO BpeMS HAITMCAHU KOLa UJIH JaKke DaHbIIIE.

IIo Mepe mobGaBieHHsA TECTHPYIONMIUX KJIACCOB X MOYKHO 00BEJUHSTH B
KOMILJIEKTHI, TIOMeIlasd B cO3jaBaeMble [JIA 3TOI'0 APYTHEe TECTHDYIOIue
KJIaccsl. JTO JelaeTcs JIETKO, IOTOMY YTO KOMILJIEKT TeCTOB MOYKET CoAep-
JKATE B cefe Apyrue KOMIUIEKTHI TecToB., TakuM 00pasoM MOMKHO CO3JATH
TJIABHBIH TECTUPYIOIIUI KJIacc:

class MasterTester extends TestCase {

public static void main (Straing[] args) {
junit textur TestRunner run (suite()),

}

public static Test suite() ¢
TestSuite result = new TestSuite(),
result addTest(new TestSuite(FileReaderTester class))
result addTest(new TestSuite(FileWriterTester class)),
//w T

return result,

1

Korza crenyer ocranoBurbca? HasepHska BBl HEOZHOKPATHO CJIBIIHAJIH,
YTO HEeMb3A AOKA3aTh OTCYTCTBHE B IIPOrPaMMe OINHOOK IyTeM TeCTHPOBa-
HUA., ITO BEPHOE 3aMeUaHue, HO OHO He yMaJsfeT CIIoCOGHOCTH TeCTUPOBa-
HHSA TOBBICUTEL CKOPOCTH IIpOrpaMMupoBanusd. IIpeasoskeHo HeMano mpa-
BUJI, IPU3BAHHEIX MApaHTHPOBATEH, YTO NPOTECTUPOBAHLI BCE MBICIUMEIE
komOuHan U, O3HAKOMHUTLCS ¢ HUMY II0JIE3HO, HO He CTOMT IPUHUMATE UX
CHMIIKOM BJIU3KO K cepAiy. OHM MOrYT YMEHbLUINTD BRIT'OAY, IPUHOCUMYIO
TeCTHPOBAHMEM, U CYIIECTBYET ONAaCHOCTh, YTO HONLITKA HATKCATD CJIMIN-
KOM MHOTI'0 TECTOB OKa)KeTCH HACTOJIbKO 00eCKYypakMBAIOILell, YTO B UTOre
BBI BOOGIIIE IepecTadeTe nucaTs TecThl. HeoGX0AUMO CKOHIEHTPUPOBATECSH
Ha TOJO3PUTEIbHBEIX MecTax. M3yunTe KOA M OIpenesuTe, I'ie OH CTAHO-
BUTCS CJIOMHBIM. M3yunTe QyHKIHIO M YCTAHOBHUTE 00JACTH, TN€ MOTYT
BO3HUKHYTH OIINOKH. TecThl He BRIABAT BCe OMuOKHN, HO BO BpemMs pedak-
TOPUHIA MOXKHO JIyullle IOHAThL IIporpaMmy u OJuaromapa 3ToMy HaHTH
Gonbine omumbok. f Becerga HaunHa0 pedaKTOPUHT ¢ CO3XAHNS KOMILIEKTa
TECTOB, HO II0 Mepe IIPOJBUYKEHUS Bepe] HeN3MeHHO MOMOJTHAIO €0,

Mpumeyanne

Onacerue no noeoay mo2o, Yymo mecmuposaHue He sbiagum sce owubKu, He O0NKHO NoMe-
wame HanUuCaxulo mecmos, Komopoie 8biA858M 60/1bLWUHCMBO OWUOOK.

OxHa n3 cy0KHOCTEH, CBA3AHHLIX ¢ 00'bEKTaM1, COCTOUT B TOM, YTO HaCJIE-
JOBaHUe M noauMopdusM 3aTPYAHAIOT TECTUPOBAHUE, ITOCKOJIEKY IIPUXO-
IUTCA IIPOBEPUTE OUE€Hb MHOT'0 KoMOuHAa[wii. Ecjiu y Bac ecTh TpH aGCTpaKT-
HBIX KJacca, pafoTalomux ApyT ¢ APYToM, Y KAXKA0TO 13 KOTOPBIX TPH TI04-
KJIacca, TO IIOJNIyYaeTCd NeBATh PASHLIX BAPHMAHTOB UCITOJL30BAHUS UHTED-
(delicoB (nmeerca B BUAY, YTO KasKJblit KOHKPETHHIH KJIAaCC MOMKET IIpel-
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CTaBJATHLCH, UCTIONL3YS NHTEePheiic a0CTPAKTHOTO POEUTEILCKOTO KJiacca),
C apyroil cCTOPOHBI, CYIIIECTBYET ABAAIATE CEMb BO3MOYKHBIX KoMOuHAIMHA
obmeHa mHTepbelicaMu MeXXAy KJaccaMu. S1 He crapalch Bcerfa IIpoBe-
PATHL BCe BO3MOKHBIE KOMOMHANUN o0MeHa MHTepheiicaMu, HO NLITAIOCH
MIPOBEPUTE BCE BaPMAHTEI MCIIOJIbL30BaHMA HHTepdeiicoB. Eciu BapnaHTEI
HUCIIONB30BAaHUA HHTEepdeiiCOB [OCTATOUHO He3aBUCHMBI OAUH OT ApPYyroro,
s oOBIYHO He IILITAI0CH ITepenIpo6oBaTh Bce KoMOMHauK. Beerpa ects puck
YTO-TO IPONYCTUTD, HO JIYYIIle IOTPATUTL PA3YMHOE BpeMs, YTOOBI BHIIBUTH
GONBITMHCTEO OIMHOOK, YeM HOTPATUTh BEYHOCTD, IEITASCh HAMTHU X BCE.

Hazerocs, BBl HONYUYHUIIN IPEJCTABICHNE O TOM, KAK MUIIYTCA TecThl. MoxX-
HO 65110 OBI 3HAYHUTENLHO 00JIbIIIEe PACCKA3BIBATH HA BTY TeMY, HO 3TO OT-
BJIEKJIO OB HAac OT ryiaBHoM 3agaun. CosgaiiTe XOPOIIUM AETEKTOP OMINO0K
¥ 3amycKaiiTe ero mogare. 9T0 IpeKPACHBI# MHCTPYMEHT AJA JIIOOBIX BU-
JOB pas3paboTOK M Heo6XOoANMOe IIPeIBapUTeJIbHOE YCJIOBHE AIA pedaKTo-
puHra.



Ha nyTu K KaTanory
MeToA0B pedakTopUHra

T'naBel ¢ 5 mo 12 cocTaBAAOT HaYaJNbHBIN Ka1aJI0T MeTOOB pehaKTOPUHTA.
VX MCTOYHUKOM CJIYKHT MOH OHBIT pedaKTOPDUHTa HECKOJBKUX IOCIe[-
HHUX JIeT. ITOT KaTajJor He CJefyeT CUMTATh MCYEPULIBAOIINM muiau Gec-
CIIOPHBIM, HO OH HOJIKEH O0eCUeYnTh HAJEKHYIO OTIPABHYIO TOUKY JJIS
[IPOBeEHNS II0JIE30BaTEeIeM PeaKTOPUHTA.

dopmaTt meToa0B pechakTOpUHra

ITpu onucanuy MeToXOB peaKTOPHHTA B 3TOH U JPYTUX IJiaBax coOIoOxa-
eTcd CTaHJapTHHIHA dopmat. Onucanme KaKJoro MeTOAa COCTOUT U3 NATH
YacTei, Kak MOKa3aHo HUKe:

¢ Cxauaja uier HasBaHue (name). Hazpanue Ba)XHO JJIA CO3MAHUSA CJIO-
Baps MeToOB PedaKTOPHUHTA U UCIIOJIb3yeTCA B KHUTE HOBCIORY.

¢ 3a HasBaHHWEM CJeAYeT KPATKAadA CBOIKA (Summary) CUTyanuii, B KOTO-
pPBIX TpeGyeTcs TaHHEIN MEeTOX, M KpaTKHe CBeJeHUA O TOM, YTO 3TOT Me-
TOJ IeJaeT. ITO II03BOJIAET ObICTPee HAXOJUTh HeOOXOJUMBIA METO/.

¢ MoTuBuposka (motivation) onucsiBaer, mouemMy cjeyeT I0JIb30BATHCH
STUM METOJAOM pe@aKTOPHHra M B KaKMX CAy4YadAX IIPUMEHATH €ro He
cJIefyer.
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¢ Texuukra (mechanics) nogpo6Ho ITar 3a 1M1aroM ONUCHIBaeT, KaK IpHMe-
HATE 9TOT MeTOJ pepaKTopuHra.

o TIpumeps! (examples) TOKa3bLIBAIOT OUEHE IIPOCTOE IPUMEHEHUE METO-
Ja, YTOOBI IIPOMJLIIOCTPHUPOBATE €0 JeicTBIe,

Kpatkas cBogKa COAepPKUT (DOPMYJIUPOBKY IIPOOGJIEMEI, PEILIeHHUIO KOTOPOH
cnocoOCTBYeT AaHHBIH MeTON, C2KaToe OIMMCAHUE ITPOU3BOIUMBIX AeiicTBuUil
¥ HabpOCOK HPOCTOTO IpUMepa, IMOKa3bIBAIOIIero MoJIoyKeHne A0 U IIOCJIe
1poBesieHus pedaxtopuHra. Horza s UCIoOJb3yI0 MJsi HaGpocKa KoJ, a
MHOTZA YEUGDHUIIUPOBAaHHEIN A3bIK MogenupoBauud (UML) B 3aBHCHMOCTH
QT TOTQ, YTO JIyUIIle fepeiaeT CYUIHOCTE fafnHoro Mmeroaa. (Bee guarpamMmsl
UML B sToif KHUTe M300paKeHBI ¢ TOYKM 3peHus peasusanuu [Fowler,
UML].) Ecam BB yixe Bugenu 5TotT pehakTOPUHT paHblle, HAGPOCOK HOJ-
JKeH JaTh XOpollee TIPeACcTaBjIeHne O TOM, K UeMy OTHOCUTCS HAHHBIH pe-
darropunr. Ecnu Her, TO, BePOSITHO, CJIeLyeT NpopadoTaTh IPUMED, UTOOH
JIyYllie TOHSAThL CMBICJI.

TexHHMKA OCHOBEIBaeTCHA HA 3aMETKAaX, CHAEJMAHHBIX MHOI, UTOOBI BCIIOM-
HUTDH, KAK BBHINOJHATH JAHHEIM pedaKTOPUAT IOCJe TOro, KaK g HEKOTOpoe
BpeMA ¥M He IoJb30BasicA. IloaToMy ZaHHBIA pasjes, KaK OpPaBHJoO, J0-
BOJIBHO JIAKOHHAUYEH W He IOSCHSeT, TOUeMYy BHIIOJHAIOTCH Te WJIM HHEE
miaru. BoJsiee mpocTpanHble MOACHeHUS laioTesa B upuMepe. Takum obpa-
30M, TeXHUKA OPeICTABJISeT co60i KpaTKue 3aMEeTKH, K KOTOPLIM MOJKHO
ofparturses, Korga mMeton pedaKTOpDMHra BaM 3HAKOM, HO HeoOXOAHMO
BCIOMHHTD, KaK¥e IIaru JOIKHEI O6ITh BEITIOJNHEHE! (TaK, IO KpallHel Me-
pe, ucronba3yio ux g). [Ipu nposegeruu pedaKTOPHUHIa BIIEPBLIE, BEPOSIT-
HO, noTpedyeTrcd IIPOYECTh IPUMEp.

51 cocraBus TeXHUKY TaKuM 00pasoM, UTOOB KaKALIN 1Iar pedaKTOPUHTA
OBl Kak MOMKHO Mesabue. Ocoboe BHUMaHMe obpaliiaeTcs Ha cobJrogeHune
OCTOPOXKHOCTH IIpH IIPOBeleHUH pedaKTOPHHra, AJS 4ero HeoOXoguMo
OCYIIECTBJIATE €0 MaJIeHbKHUMH IIAXKaM#, IIPOBOASA TECTUPOBAHHE IIOCJE
Kaxjgoro u3 Hux. Ha npakTuke s 00bIYHO ABUTAIOCH G0Jiee KPYITHBEIMY Ila-
raMmu, 4eM ONMKChIBaeMble 3ieCh, & CTOJNKHYBIINCE C OITMOKO#, fesato mar
Hasaj ¥ JBUraloCh AaJIbllle MaJeHEKUMH aramMmu, Onucadgue 1aros cogep-
JKHUT PSJA CCHLIOK Ha ocol0nie ciyuau. TakuMm obpasom, onucaHue IIaroB
BRICTYIIZ€T TaKKe B KaUeCTBe KOHTPOJBHOrO CIYCKA; 5 YacTO caM 3a05IBa0
o0 pTHUX Bermax.

TIpumephl MPOCTHI O CMEIITHOT0. B HUX s cTaBJIIO 3alaWy IOMOYb pasbic:
HeHMIO 6a30BOro pehaKTOPUHTa, CTAPAAChE KAK MOYKHO MEeHbIIIe OTBJIEKAT)-
csl, TI03TOMY HAJIE€I0Ch, YTO UX YIPOIIEHHOCTh IpocTUuTeNLHA. (OHH, HecoM-
HEHHO, He MOTYT CAVIKUTEL IpUMepaMu NoOGPOTHOrO MPOeKTHPOBAHNS 013
Hec-00BeKTOB.) S yBepeH, UTO BBl CMOJKETe IPUMEHUThL UX K CBOMM 6oJee
CJTOKHBIM ycaoBUAM. [Jisi HEKOTOPBIX OUeHb IIPOCTBIX METOAO0B pedarTo-
pHYHTa TIPUMEPHI OTCYTCTBYIOT, HOCKOJBKY BPAJA JIM OT HAX MOTJIO GHITh
MHOT'O IIOJb3HI.
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B yacTHOCTHM, IIOMHHTE, YTO 9TH IPUMEPHI BKJIOUEHBHI TOJBKO A HJI-
JIIOCTPALH OMHOTO 06CysKaaeMoro MeToa pedakTopunra. B 6onsinacTBE
CJIYYaeB B IOJYUYAEMOM KOJIe COXPAHAIOTCSA [IPOGIeMbl, ISl PelleHU s KOTO-
pHIX TpebyeTcd IpHMeHEeHHe APYIHX MeTofoB pedaKTOpHHTra. B HECKOJIb-
KHX CJIyYagx, KOUZa MeToab! pe(aKTOPHHra YaCcTO COUETAIOTCS, sI IEPEHO-
LIy ITpUMEPHI 13 OHOTO pedaKTOpUHTA B APYroii. Yale Bcero s OCTaBITIO
KOJ TaKMM, KAKUM OH MOJyYAeTCs IOCJIEe OMHOTO pedaKTOpUHTA. ITO geJia-
eTCH IJI TOro, 4To0sI KaKAblid pedakTOPUHT OBLI ABTOHOMHBIM, ITOCKOJIb-
KY KATAJIOT JOJKEH CIAVIKUTE IVIABHEIM 06pa30M KaK CIIPABOYHUK.

He caenyer NIpUHUMATH 3TU IIPUMEPHI B KAUeCTBE UPEJIOKEeHUH OTHOCH-
TeJHLHO KOHCTPYKIHK 00BEKTOB CiyKalero (employee) uin 3akasa (order).
IIprmepsl npuBeeHBl TONBKO NI WILIIOCTPALUN METOXOB DedaKToOpHHTA
¥ H¥ Aad yero 6osee. B wacTHOCTH, BRI OGpaTHTe BHUMAHNE, YTO B IpHMe-
pax AJs IpeACTaBAeHUA NeHEKHBIX BEJHUYMH MWCIOJAL3yeTca THI double.
91O cAeNaHo JIMIIE AJis YIIPOIIEHNs IPUMEPOB, OCKOJBKY IIpeICTABIEHE
He BayKHO NIPHU IPOBeAeHNH pedakTopuHra. S HaCTOATEIbHO PEKOMEHIYIO
n3beraTh NPUMeHeHUsa double AaA AEHEKHBIX BEJMUYUH B KOMMEDUYECKHX
nporpammax. g npefcraBieHNs AEHEXKHBIX BEJINYUH A 1I0JIL3YIOCH IaT-
repHoM «Koamuecto» (Quantity) [Fowler, AP].

Bo Bpems manmucanus 9TOM KHUIM'M B KOMMEDPUYECKHUX IIPOEKTAaX Yallle BCEro
npuMeHsAJIach Bepcua Java 1.1, mosToMy Ha Hee M OPDHEHTUPOBAHO O0OJIb-
IIUHCTBO IPUMEPOB; 3TO 0COOEHHO 3aMeTHO AJsS Koanexnuil. Korga g za-
BepIIan 9Ty KHUTY, Gojiee IIMPOKO JOCTYIHOM crajyia Bepcusa Java 2. f e
BU)KY HEOGXOJUMOCTH Iepe/eibiBaTh Bce IPUMePHI, IIOTOMY UYTO KOJIJIEK-
WKW C TOYKY 3PEHHUSA NMOACHEeHUS pedaKTOPHHTA UMEIOT BTOPOCTEIeHHOe
sHayenue. OHAKO HEKOTOPBIE MEeTObI pehaKTOpHMHTa, TaKue Kak « MHKamn-
cynanua konekuun» (Encapsulate Collection, 214), B Java 2 ocymecTt-
BJISIIOTCA MHaUe. B Takux ciydasix f uajaraio obe Bepcuu — Jusa Java 2 u
g Javal.l.

5 ncnoB3yI0 NONYKUPHLIA MOHOWMPUHHLIM IIPUAT AJIA BRIAEICHNSA U3MEHEeHUH
B KO/le, eCJI OHU OKPY KeHb! HeM3MeHEHHLIM KOJOM U MOI'YT ObITEH 3aMeyde-
HEI ¢ TpyZoM. IlonyKUPHBIM IpUGTOM BhIeJIsIeTCA He BeCh MOAUDUIIUPO-
BaHHBIA KOJ, IOCKOJIBKY €10 HeyMepeHHOe IpUMeHeHue [oMenaio 05l Boc-
OpUATUIO MaTepuaa.

Mounck ccbinok

Bo muorux metrozax pedakTopuHra TpedyeTcss HAWTH BCe CCHLJIKK HA Me-
TOA, noJje uau Kaacc. Ilpusnexaiite qisa aToit paborsr KomubioTep. C ero
MOMOII[bIO YMEHBIIAeTCA PHUCK IPONYCTUTh CCBLIKY, U IOVCK OOBIYHO BEHI-
IOJIHAETCH 3HAUNTEIBHO OLIcTpee, YeM IIpH OOGBIYHOM ITPOCMOTPE KOZAA.

B GoabIIMHCTBE A3LIKOB KOMIIBIOTEDHBEIE HPOrPaMMBI PacCMaTPUBAIOTCH
KaK TeKCTOBbIe (pailiibl, OATOMY JIyUIllle BCero npubGeruyTh K MOAX0AINe-
MY BHAY TEKCTOBOTIO IIOMCKAa. Bo MHOIMX cpejax IporpaMMUPOBAHUS MOK-
HO OCYIIECTBJIATH IOUCK B OQHOM (aiiyie WK rpyimne haiios.
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He BoimonmaiiTe MOUCK U 3aMeHy aBTOMAaTHU4YeCKH. I[JIH Ka?KZ[Oﬁ CCBLJIKHA
nmocMorTpure, I[efICTBHTeHLHO JIX OHA YKa3bIBAaeT Ha TO, YTO BBl XOTUTE 3a-
MeHUTs. MOKHO UCKYCHO HA3HAYUTDH mabiaon IO¥CKa, HO A BCerjga Mbi-
CJIEHHO IIPOBEPAIO IIPABUJIBHOCTH BRITIOJTHSIEMOIT 3aMeHEI. Ecan B Pa3HbIX
KJjiaccax eCTh OJHOMMEHHBIe MEeTOAbl WJIX B OJHOM KJacce eCThb METOJbI
C pasHBIMH CHUTHATYPAMH, BECbMA BeJIMNKAa BEPpOATHOCTD omunbKu.

B cunpHO TUIN3NPOBAHHBIX A3BIKaX MOUCKY MOJKET IOMOYbL KOMIIHJIATOP.
YacTo MOYKHO YJJIUTDH NPEKHIO QYHKINIO X IO3BOJIUTE KOMIUJISATOPY
HCKATL BUCHUME CCHUIKU, JTO XOPOIIO T€M, UTO KOMIIKMJIATOP HaWAeT uMX
Bce. OHAKO ¢ TAKUM ITOAXO0/0M CBSA3AaHbI HEKOTOPEIE IIPOGIeMBI.

Bo-11epBHIX, KOMIWIATOP 3aMyTaeTCs, eclnu QGYHKIUSA Olipese/ieHa B uepap-
XUW HACJAeJOBAHUA HECKONLKO pasd. OcoGeHHO 3TO KacaeTcs MOUCKa METo-
JIOB, MepPerpy KaeMblX I10 HeCKOJIbKO pas. PaGoras ¢ mepapxueil, HCIoOJIb
3yiiTe TEKCTOBBIN MONCK, UTOOLI Y3HATE, HE OIIPeiesIeH JIU MeTO], KOTOPEIM
BBl 3aHUMAaETeCh, B JPYTHUX KJIACCaX.

Bropasa npobjiema 3aK/I104a€TCA B TOM, UYTO KOMIIMJIATOP MOXKET 0KAa3aThCs
CAVHIKOM MeAJUTENbHBIM AJid Takoli paboTni. B Takom ciayuae obpaTuTtecs
CcHAvYaJla K TEKCTOBOMY IIOWCKY; II0 KpaiiHell Mepe, KOMIIHJIATODP CMOXKET
[1epelIpOBEPUTEH BAIIIX Pe3yabTaThl. JlaHHbBIN ciocol AeHCTBYeT, TOJIBKO ec-
JIY HAZO YAAJIUTL MeTOJ, HO MHOT/Ia HPUXOAUTCA IIOCMOTPETL Ha TO, KAK OH
HUCTIONB3YeTCs, U PElInTh, UTO AeJaTh Jajbille, B TAKKHX caydagx IpHMe-
HAWTe BAPUAHT TEKCTOBOTO IOMCKA.

TpeTbsa npobeMa CBSi3aHa ¢ TEM, YTO KOMIMIATOP HE MOYKET IepeXBaTHTh
ucnosn3oBanue Java reflection API. 9To ogHa M3 NpUUYMH, IO KOTOPHIM
npumensith Java reflection API ciegyer ¢ ocToposxHOoCTsI0. Eciiy B cucte-
Me ucnosinayercd Java reflection API, To Heo6X0AMMBI TEKCTOBBIH ITOUCK 1
JOIIOJIHUTEILHOE YCUJIeHNe TeCTUPOBaHu. B paje MecT g npejJaraio KoM-
OUIUPOBaTH 0e3 TECTUPOBAHMSA B TeX CUTYATHMAX, KOTAA KOMIIUJISTOD
06BIYHO epexBaThiBaeT omIubKku. B cayuae Java reflection API Traxue Ba-
PHAHTEI He IPOXO/IAT, ¥ MHOIOUKCIeHHBIe KOMITUAANNY JOJIKHBI TECTHPO-
BaThCA.

Hexoroprie cpeas! Java, B ocobernnocTu VisualAge IBM, npeocTaBasioT
BO3BMOKHOCTH, aHAJOTHYHBIE Opoy3epy Smalltalk. BMmecTo TeKCTOBOTO 1O
HCKA JJI HAXOMKAEHUS CCHIJIOK MOYKHO BOCIOJIb30BATLCA TYHKTAMY MEHI.
B Tarkux cpefax KOJ XpaHUTCA He B TeKCTOBEIX daiinax, a B 6a3e JaHHBIX B
orepaTuBHON mamaTH. I[IpuBBIKHUTE paboTaTh ¢ ITUMM ITYHKTAMHU MEHI;
9acTO OHU MMPEBOCXOAST IO CBOMM BO3MOYKHOCTSAM OTCYTCTBYIOIINI TEKCTO-
BBII ITONCK.

HackonbKo 3penbiMun ABNAIOTCA
npeanaraeMble Mmetoabl pedakTopuHra?

Jr060My TUIIYIIeMY Ha TEXHUYECKUEe TeMbI IPUXOAUTCS BRIGUPATE MOMEHT
A9 NyOauKanuy cBouxX mieil. Yem paHwlle, TeM CKopee HIeAMU MOIYT
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BOCIIOJIL30BAThCA Apyrue. OAHAKO YeNIOBEK BCerga yuuTces. Beau onybuau-
KOBAThH MTOJIYCHIPBIe UAEH, OHU MOI'YT OKA3aThCA HEJOCTATOUHBIMHU U JAXKE
MOCHYKNATE UCTOYHAKOM TIPOGAeM I TeX, KTO HOUBITAETCSI MU BOCIIONB-
30BaThHCH.

BasoBaa rexnoxorus pedakTOpHHra, T. €. BHeCeHUe HEDOJBIINX MoAudH-
Kalldil ¥ JacToe TeCTHPOBaHHe, TPOBEpEeHa Ha NUPOTAKEeHHHY MHOTHUX JIET,
ocoGenuo B coobrmectBe Smalltalk. IloaTomMy s yBepeH, 4TO OCHOBHAA HIEs
pedaKTOPHUHTA NPOYHO YCTAHOBHUJIIACH.

Merozxsl pedaKTOpHHTA, ONMCHEIBAEMbIE B JAHHOH KHWTe, NIPEeJCTaBJISIOT
€000l MOM 3aMEeTKH HO IIOBOAY THIOB peaKTOPHUHTA, KOTOPhIe IPUMEH-
JHCH MHO# Ha upakTHKe. OHAKO €CTh PAaSHHUIIA MEXKAY IPpUMeHEeHHEeM pe-
$haKkTOpHUHTa U CBeLeHUEM ero B MOCIETO0BATEIRHOCTh MEXAHUUCCKUX 18-
rOB, 3/1eCh OMKUCHLIBAEMYI0. B UacTHOCTH, MHOTAA BCTPEUAIOTCS NMPOBIeMHI,
BO3HHUKAOIINE JUIIb IPU BeChMa clemupuuecKnx obcrosiTenncTBax. He
MOTY CKa3aTh, UTO T€, KTO BBEITIOIHSJ OTIMCAHHEIE UTary, 00HAPYKUIU MHO-
ro po0GseM Takoro poja. IIpuMenss pebaKTOPUHT, ZYMATe O TOM, YTO BBI
nenaere. [loMHUTE, UTO, MCIIONB3YS PEIENT, HEOGXOAMMO afanTupoBaTh
pedaKTOPMHAT K CBOMM YCJOBMAM. EcjiM BBl CTOJKHETECH ¢ MHTEPECHOM
npo0JIeMoii, HATTUIIKTE MHE [0 SJIEKTPOHHON mMouTe, U f IOCTAPAIOCH 110~
CTABUTSH APYTUX B U3BECTHOCTD 00 BTUX KOHKPETHEIX YCIOBUAX.

JApyroi aceKkT 3TUX MEeTOAOB pedhaKTOPUHTA, 0 KOTOPOM HeoGX0AMMO ITOM-
HUTH, — OHU OIUCHIBAIOTCA B IPEAMINOJOYKEHWH, UTO IpOrpaMMHOe obec-
TeyeHHne BBINOJHAETCH B ofHOM mnponecce. Co BpeMeHeM, HANEKHOCh, OYAYT
OIMCAaHBEl MeTOoAbl pedaKkToOpHHra, NPUMEHAeMble IIPH NapajIelEHOM U
pacapefeJeHHOM IpOrpaMMUPOBAHKK. ITH MeToAkl Oy AyT nHbIMHU, Harpu-
Mep, B IPOrpaMMax, BEIIOJHAEMbIX B OJHOM Ipollecce, He HaJ0 GecIoKo-
HTHCS O HaCTOTe BBI30Ba METOJA: BEI3ZOB MeToxa obxonurcs geureso, Ogua-
KO B pacupelefIeHHBIX IIPOrpaMMax Hepexodbl TyAa ¥ 00PaTHO NOJIKHBI
BBIMIOJIHATHCA KaK MOYKHO peyke. JInsg Takmx BUAOB IpPOrpaMMUPOBAHUA
€CTh OTJEJIbHbLIEe TUNEI pedaKTOPUHTa, KOTOPLIe B MAHHON KHWUIe He pac-
CMATPUBAIOTCS.

Muorve meTonsl peaKTOPHUHTA, HATPHUMED «3aMeHa KOJAa TUIA COCTOSHU~
em/crparerueii» (Replace Type Code with State/Strategy, 231) unmun «Pop-
MupoBaHue mabigoHa meroma» (Form Template Method, 344), BBogsiT B
CUCTEMY IIATTepPHBI. B 0CHOBHOU KHMIe «0aHABI 4ETHIPEX» CKA3aHO, YTO
«TIATTEPHBI IPOEKTHPOBAHUA... IPEAOCTABIAIOT O0'BEKTHI /1A TPOBEleRUS
pedaxTopunras. CyniecTByeT eCTeCTBEHHAS CBA3L MEXKJY HNATTEPHAMU U
pedakToOpuHTOM. IlaTTepHEl IPEACTABAAIOT cO00H 1eN; peaKTOPUHT fa-
eT MeTOALI KX JOoCTIKeHNnA. B aToli KHUre HeT MeTOZOB pedaKTOPHUHTA NJIs
BCeX M3BECTHLIX NMATTEPHOB, Jaxe A/ BCEX NMAaTTEPHOB «DaHIBI YeThIPeX»
[Gang of Four]. 9o enie 04HO OTHOIlIEHHE, B KOTOPOM JAaHHLIN KaTanor He
noJsioH. Hagerwocs, 4To Korga-HuOyak aToT npobes OyxeT UCTIpasjieH.

IIprMeHsisi 5T MeTOABLI pedaKTOPHHIA, IOMHUTE, UTO OHU IIPEACTABISAIOT
co00¥ MUk HaYaJo uyTH. Bel HaBepHAKA OOHApYIKHUTe MX HEXOCTATOY-
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HOCTb. I myOIuKyI0 HX celiuac MOTOMY, YTO CYKUTAIO TOJe3HEIMU HECMOTDS
Ha HecoBepIIeHcTBo. [losiaramo, 4YTo OHM NOCTYIKAT AJId BAC OTIpaBHoOH TOU-
KO ¥ IIOBBICAT Balll¥ BO3MOYKHOCTH 3(hdeKTUBHOro pethakTOPUHTa. ITO TO,
YeM OHHU SBJISIOTCA JJI MEHHA.

Hapetocs, uTo 110 Mepe IpUOGPETEHUS ONLITa IpUMEHEHKHA PedaKTopUHTa
BbI HauHeTe paspabaThiBaTh COGCTBEHHLIE METOABI. BOSMOKHO, IPHUBEIEH-
Hble IIPUMepHl HO0YAAT Bac K 9TOMY U JaAyT HavaJLHBIE IIPeICTaBIeHUA
0 TOM, KaK 9To Aejaercsa. I BmosHe oTxaio cebe OTIET B TOM, UTO METOJOB
pedaxKTOpPUHTA CYIIECTBYET ropaszao 60Jbllle, YeM MHOI0 3J€eCh OIIUCAHO.
Byay pan coobuieHuaM 0 CTaBIINX BaM M3BECTHLIMY HOBBIX BHIaX pedak-
TOPHHTA.



CocraBneHue meronos

3HaunTeNbHEAA YaCTh MOMX pedaKTOPHUHIOB 3aKJIIOUAETCSI B COCTABICHUN
METOJORB, NMPaBUJILHBIM 06pasom odopmasiomnx Koj. IToutu Bcerna npo6-
JieMBI BOBHUKAIOT U3-3a CJAUIIKOM JJIHHHBIX METOAORB, YACTO COAEDIKALITHAX
Maccy nH(pOpMAIAN, TOrpeOeHHOH IO CJIOHOM JIOTHKOM, KOTOPYIO OHU
06n1uH0 B cee 3akap0uaoT. OCHOBHBIM THIIOM PedaKTOPUHTA 3{eCh CAYIKUT
«Brigeneane meroga» (Extract Method, 124), B pesyapTaTe KOTODPOro
dparMeHT KoJa IIPeBpalllaeTcad B OTAEJbHBIA MeTOH. «BecrpamBaHue MeTo-
na» (Inline Method, 131), o cyIecTBY, SABASETCSA IIPOTUBONOJIOMKHON IPO-
ueaypoil: BHI30B METOJA 3aMEHAETCH IPH HTOM KOAOM, COAEDIKAIUMCS B
rene. «BerpauBamnue Meroga» (Inline Method, 131) rpebyerca MHe IocJe
IpOBeIeHUS HECKOJBKHUX BEIJEJIEHUH, KOr/a I BUXKY, UTO KaKKMe-TO M3 o-
JYIEHHBIX MeTO0B 00JIbIile HE BRINOJHSIIOT CBOIO JOJII0 PAGOTH nian 1Tpely-
eTCs PeOPraHU30BaATh CHOCOD pasfesieHNs KOLA Ha METOILI,

Camasn Gonbinasi mpobiema «Buimenenus merogas (Extract Method, 124)
cBs3aHa ¢ 06paboTKO JIOKANBLHEIX TEPEMEHHBIX U, IPEXKe BCEro, ¢ HaJu-
yueM BpPeMEHHBIX IepeMeHHBIX. Paforas Hajgy MeToZoM, d JIOOJIO C TIO-
MOHIBIC «3aMeHBE! BPEMEHHOU NepeMeHHOH BbI3oBOM Metozas (Replace
Temp with Query, 133) n36aBUTHCSA OT BOZMOXKHO OOJBIIEr0 KOMUYECTBA
BPEMEHHBIX IilepeMeHHbIX. Ec/in BpeMeHHas mepeMeHHasd UCIIOJIB3YeT s I
pasHLIX Nesnel, g CHauasla IpuMeHsio «Pacinenienne BpeMeHHOH lepeMeH-
Hoii» (Split Temporary Variable, 141), uTo0s! 06JIerIUTE OCIELYIOMIYIO ee
3aMeHy.

O,ZIHaKO HUHOTAa BPpEeMEeHHbIe [TepeMeHHbI€ OKa3biBAIOTCA CIHITKOM CJIOQXKHBI-
MU 4JIs1 3aMEeHBbI. Tor,z[a MHEe Tpe6ye'rca «3ameHa MeToaa 00BeKTOM MmeToza»
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(Replace Method with Method Object, 148). 310 1103BOJIAET PABIOKHUTE /18-
7K€ CaMBIii 3aIIyTAHHBIH METOJ, HO IIeHOM BBE/IeHUA HOBOTO KJIACCA JJIS BEL-
TIOJTHeHU A 3a/lauu.,

C napamerpamu MeHbIIe mpobiem, ueMm ¢ BPEMEHHBIMHA NepeMeHHbIMH,
TIPA YCIOBUM, YTO MM He IPUCBANBAIOTCA 3HAYEHNA. B IPOTHBHOM caryuae
TpebyeTcs BEIIONHUTH «Y JaJleHue TPUCBANBAHMIL napamerpam» (Remove
Assignments to Parameters, 144).

Korza meron pasinosen, MHe 3HAYHTENLHO JIeTde MOHATH, KAK OH padoTa-
er. WHorja o6HADYKHBAETCA BOBMOMKHOCTE VAYUIIEHUs aJIrOPUTMa, [0~
3BONSIOUIAA CAeIATh ero 6osee monaATHEIM. Torja s npuMenso «3aMee-
Hue anroputmar (Substitute Algorithm, 151).

BbipeneHne metona (Extract Method)

Ecrk parment Koja, KOTOPBIit MOKHO CIPYIITHPOBATS.

IIpeoGpasyiime ppazmenm xoda 6 memod, P
€20 HasHaveHue.

void printOwing(double amount) (
printBanner();

// BuBop peTaneih
System.out. println (“name: “ 4+ _name);
System. out.println (“amount "+ amount);

1

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

b

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

MoTuBuposka

«Brizenenne merona» (Extract Method, 124) - opun us mauGosee yacTo
TOPOBOAMMBIX MHOH TUIIOB pedakTopuura. S HAXO0XKY METON, Kamyuaics
C/MIIKOM AJIMHHEIM, MM KOJ, TPeGYOI[Uil KOMMEHTAPUEB, 00bACHSIIO-
ILIUX ero ue. Torga s m 9TOT (DParMeHT KOJAa B OT/IeNb-
HBIH METOJ.
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Ilo pafy IPHUYKH A MPEATIOUUTAI0 KOPOTKHUE METOABI C OCMBICJIEHHBIMU IMeE-
HamMu. Bo-mepBBIX, eclM BbiJeJIeH MeJKH# MeTOJ, MOBBHINIAETCS BEPOAT-
HOCTBb €T'0 MCIIOJIb30BAHAA APYTUMHU MeTogaMu. Bo-BTOPHIX, METOAEI Oosee
BBICOKOTO YPOBHS HAUMHAIOT BLIMJIAAETH KAK DAL KOMMEHTapueB. 3aMeHa
METOZLOB TOXKE YIIPOLIAETCA, KO A OHY MEJIKO CTPYKTYPUPOBAHEL.

Ilorazo6UTCS HEKOTOPOE BpeMsi, YTOOLI HPUBBIKHYTh K 9TOMY, €CJAY PAHb-
1€ BbI TTOJIL3OBAJINCEH OOJILITUMHU MeTofgaMu. MajleHbKue MeTOAbI JefCTBH-
TeJHHO IOJIe3HBI, €CAM BRIOMPATD JJIA HUX Xopouiue uMeHa. MHOrIa MeHsA
CIIpAIINBAIOT, KAKOM JIJIUMHLI JOMKHO GRITh MA MeToja. [lymaro, BasKHa He
AJMHA, 4 CeMAHTHUYECKOEe PACCTOSHIE MEXAY UMeHeM MeToJa U TeJIOM Me-
roga. Ecim BRIZeseHHE MeTo[a JfesiaeT Koj 0oJjiee TOHATHLIM, BBITIOJIHUTE
€ro, fajKe €CJIM HMSA MeTOLa OKaXKeTcd JJINHHee, YeM BblAeJIeHHBINA KO,

TexHUKa

¢ CosgaliTe HOBBLIM MeTOJ M HA30BUTE €I'0 COOTBETCTBEHHO HA3HAYEHUIO

MeToja (TOMY, UTO, 4 He KaK OH JeJjaeT).

» Kozda npednorazaemoiii K GbideleHul0 KOO 04erb NPoCcmoil, Hanpumep,
ec.iu oH 6b1600Um omoeenvHOe cOO0ULeHUE ULU Bbl3bl8AeT 00HY PYHKULIO,
cnedyem gvldenams ezo, eciu UMs HOB020 Memoda Jy4uie pacKpbiéaem
HasHavenue koda. Ecau evt He moxceme npudymambv Gonee codepica
meabHoe ums, He 8vllensiime K00,

¢ CromupyiiTe KOJ, IMOJJeKaruil BeIZeJIeHUI0, U3 UCXOZHOrO MeToqa B

CO31aBAEMBIii,

o HafizuTe B U3BJEYEHHOM KOjJe BCce oOpauieHus K NepeMeHHBIM, UMelo-
1AM JIOKAIBHYIO 061acTh BUAMMOCTH JJis ucxoguaoTo Metofa. mu aB-
JIAI0TCA JOKaJbHbIe TepeMeHHbIe U TapaMeTpPsl MeTOAA.

¢ HaiiguTe BpeMeHHBIE II€PEMeHHBIE, KOTODbIe HCIOJIB3YIOTCH TONBKO
BHYTDH 3TOTO BBLAEJIEHHOrO Koja. Eciu Takue nepeMeHHBIe €CThb, 00b-
SABHUTE MX KaK BpeMeHHEIe IIepeMeHHEBIe B CO3/JaBaeMOM MeTOoJe.

¢ TlocMoTpHUTE, MOAUPUIUPYET JIA BEILEJIEHHBIH KOX KaKHe-JIN60 U3 9TUX
[IepeMeHHbBIX C JIOKAJIBHOU 001acThio BUAUMOCTH. Ecnu moaudunupy-
eTcs OfHAa IlepeMeHHas, MOMPOGyiTe NPEeBPATUTDH BbieJEeHHBIH KOJA B
BHIZ0OB JPYTOr0o METO/a, Pe3yJIbTaT KOTOPOTO IPHCBaNBaeTCA 3TOH Iepe-
MeHHOM. Eciii 3T0 3aTpyIHUTENHHO HJIN TAKKUX ITePeMEHHBIX HECKOJIBKO,
B CYIIIECTBYIOIIEM BU/JIe BBIIEIUTHL MeTOX Hesibad. IlompobyiiTe cHavamna
BBIIIOJIHUTS « PaclielyieHre BpeMeHHOM nepemennoil» (Split Temporary
Variable, 141), a 3aTeM CHOBa BBIZEJUTH MeTOX. BpeMeHHEBIE ITepeMeH-
Hble MOMKHO JMKBUAWPOBATH ¢ IOMOIIbLI0 «3aMeHEl BPeMEHHLIX Nepe-
MEHHBIX BBIZ0BOM MeToxoB» (Replace Temp with Query, 133) (cm. 06-
cysKJeHUe B IpUMepax).

+ IlepegaiiTe B cO3/JaBaeMbIl METOJ B KaUecTBe IapaMEeTPOR MepeMeHHbIe
¢ JOKaJLHOMH 00J1aCTEI0 BUAUMOCTH, UT€HNE KOTOPHIX OCYIIEeCTBIIACTCA
B BBIICJICHHOM KOJE.

* CHOpaBUBIINCEL CO BCEMH JIOKATHHBIMY IIEPEMEHHBIMH, BBIMOJIHUTE KOM-
TMUAALAIO.
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* 3aMeHHTe B MCXOJHOM METOJe BhIAEJIEHHBIN KOJ BHI30BOM CO3JaHHOTO
MeToja.
» Ecau xaxue-1ubo epemMeHHble NepeMeHHble nepemeulensl 6 co30aHHbLil

Memod, Haildume ux o6sa8aeHUA 8He 8bi0enenno20 Koda. Ecau marxoasie
UMEMCs, MONCHO UX ydaauma.

* Brimonnure KOMIMJIAIINIO ¥ TeCTUPOBaHHE,

prmep: npun oTCyTCTBNN NOKAaJlIbHbIX NepeéMeHHbIX

B npocreiitiem ciyuae «Brigenenne metrozar (Extract Method, 124) Bui-
IOJIHSETCA TPUBHANLHO. Bo3bMeM Takoi MeTox;:

void printOwing() {

Enumeration e = _orders elements(),
double outstanding = 0 0

// BbBOA BaHHepa

System out println ( sxwxsssssxxxxsonsonkxnsornsr ),

System out println ( ++*xx 3aA0NKEHHOCTb KNUEHTA ***xxx ),
S\/Stem QUL Prantln ( sxxssadxxmnsxnsnsnnskxsrnx ),

// pacuyeT 3af0NIXEHHOCTH

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

}

// BHBOA feTanen
System out println ( umg + _name)
System out println ( cymma + outstanding),

}

Kop, BriBogsamuit 6aHHep, JerKo BHIAEJIHUTH ¢ IIOMOINBI0 KONHPOBAHUA H
BCTaBKHU:

void printOwing() {

Enumeration e = _orders elements()
double outstanding = 0 O,

printBanner();

// pacyeT 3af0NXEHHOCTY

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

}

// BHBOA AeTanen
System out println ( uma + _name),
System out println ( cymma + outstanding),
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vold printBanner() ¢

// BbBOA Ganxepa

System Out prlntln ( kkkkhhkhkkhkhkhkRkhkdhhhhkdkkkkdh®hx )’
System out printin ( x++ 3aR0NKEHHOCTb KAWEHTE *xx )
System out prln‘tln ( dk Rk Rk Rk R R K KA KRR KKK KK XK KR ),

lpumMep: € ucnosib3oBaHUEM JloKanbHbIX NepeMeHHbIX

B uem mama nmpobaema? B JoxkaipHLIX epeMeHHBIX — IIapaMeTpax, nepe-
IaBaeMBIX B MCXOAHBIA METOl, M BPpEeMEHHLIX IePeMEeHHbIX, 00bABIEHHBIX
B HCXOJTHOM MeToj€. JIOKaJIbLHEIe IepeMeHHBIe TeEUCTBYIOT TOJBKO B UCXO[-
HOM MeToje, H0aTOMY npH «Briaenennu merona» (Extract Method, 124)
¢ HIMU CBsi3aHa JONMOJHUTENAbHAA pafoTa. B HEKOTOPLIX CIydasaX OHU JaKe
BOOOIIIE HE IT03BOJISAT BEIIOJHUTL pehakTOpHHT.

IIpome Bcero, Korga JOKaJbHLIE ITePeMEHHbIe YUTAIOTCH, HO He UBMEHHAIOT-
cd. B aTOM cayuae MOMKHO IIPOCTO NepefaBaTh UX B KaUueCcTBE MapaMeTPOB.
IlycTh, HanipuMep, €CTh TAKOH MeTOX:

void printOwing() {

}

Enumeration e = _orders elements()
double outstanding = 0 0

printBanner()

// pacyeT 3aa0NXeHHOCTH

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

}

//BHiBOA AeTanew
System out praintln ( wma  + _name)
System out println ( cymma + outstanding)

BrIBojA ferajiel MOXKHO BEILeIUTL B METOL C OMHUM IapaMeTpoM:

void printOwing() {

Enumeration e = _orders elements()
double outstanding = 0 0,

printBanner()

// pacyeT 3a[0NXEHHOCTH

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

}

printDetails(outstanding);




128

nasa 6 CocrasneHve MeTonoB

void printDetails (double outstanding) {
System out println ( uma + _name)
System out println ( cyMma + outstanding),
}

Taxoii criocod MoxeT GLITH MCIIOJbL30BAH C JIO0RIM YHCJIOM JOKANLHBIX TIe-
peMeHHBIX.

To »xe MPEMEHKMO, €CJIU JIOKAJILHAA MTepeMeHHasA ABJIAeTCA O0HeKTOM I
BBIBLIBAETCS METOI, MOANGMHUIINPYIONINI ITepeMeHHY0. B aTOM Ciyuae Tax-
JKe MOYKHO IepenaTs o0beKT B KauecTBe rmapamMerpa. JIpyrie Mepsl moTpe-
OYIOTCS, TOJMBKO eC/Iv NeHCTBUTEJILHO BLIIIOJHAETCA IPUCBaYBaHME JIOKAD
HOM TIepeMeHHOH.

Mpumep: npucBavBaHMe HOBOro 3HaYeHUS
fIOKaNbHOWM NepemMmeHHON

Cl0KHOCTY BOBHUKAIOT, KOT/Ia JIOKAJBHBIM II€PEeMEeHHLIM IIPUCBANBAIOTCA
HOBLIE 3HAUeHNA. B JaHHOM cJydyae MBI I'OBOPUM TOJILKO O BDEMEHHEBIX IIe-
PeMeHHBIX. Y BHIeB IIpUCBANBAHNE IIapaMeTpy, HYKHO cpa3y IIPUMEHHTh
«YpaneHne npucsauBaHUI mapaMmerpam» (Remove Assignments to Parg
metrs, 144).

EcTs IBa cayuasi IpucBaBaHKWA BpeMeHHBIM IIepeMeHHBIM. B npocTeiimen
cjy4yae BpeMeHHas MepeMeHHas UCTIOJIb3YeTCs JIUIITh BHYTPU BBIJI€JIeHHOIO
koga. Eciin 310 Tak, BpeMeHHYIO NePpeMEeHHYI0 MOYKHO ITIePEMECTHUTDH B Bh-
JeqeHHBI koA, Jpyroil cayuaii — ¥cnosb30BaHKWe MepPeMeHHOHU BHe 3T0r0
Koga. B sToM ciyyae HeoOX0oguUMO 00eCIIeYUTh BO3BPAT BHIJEJICHHBIM KO-
IOM MOIUDUIIMPOBAHHOIO 3HAYEHUA IepeMeHHoH, MoXKHO IPONJLIIOCTDH:
pPOBaTh TO HA CJEYIOMIEM METOAE:

void printOwing() {

Enumeration e = _orders elements(),
double outstanding = 0 0

printBanner(),

// pacyeT 3af0NXEHHOCTH

while (e hasMoreBElements()) {
Order each = (Order) e nextElement(),
outstanding += each getAmount()

}

printDetails{outstanding),
}

Tenepb A BBIJIENAIO pacder:

void printOwing() {
printBanner()
double outstanding = getOutstanding()
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printDetails(outstanding),
}

double getOutstanding() {
Enumeration e = _orders elements(),
double outstanding = 0 O,
while (e hasMoreElements()) {
Order each = (Order) e nextElement()
outstanding += each getAmount()
}

return outstanding,

}

TlepemenHasi MePeUUNCICHUA HUCIONABIYETCH TOJLKO B BBIAEISEMOM KOJE,
TTO3TOMY MOJKHO I[eJINKOM MepeHecTH ee B HOBLIN Merox. IlepeMeruas out-
standing uCcIIonb3yeTca B 000MX MECTaX, [I0ITOMY BhIAEJEHHLIH METOX N0JI-
JKeH ee BO3BPATUThH. Ilocsie KOMOMIANNY ¥ TECTUPOBAHUS, BEITTOJHEHHBIX
BCJIe]] 3a BhIJeJIeHUEeM, BO3BpaljaeMoe 3HaYeHe IePeMMEeHOBLIBAETCS B CO-
OTBETCTBHU C OOBIYHBIMY COTVIALLIEHUSIMU:

double getOutstanding() {

Enumeration e = _orders elements(),

double result = 0 0

while (e hasMoreElements()) {
Order each = (Order) e nextElement(),
result += each getAmount(),

}

return result

}

B nannoMm ciyuae mepemeHHad outstanding HHUITHAIU3HPYETCS TOJIBKO OUe-
BHIHLIM HAYaJbHBIM 3HAUEHHEM, II03TOMY JOCTATOUHO MHUIAAIHU3UPO-
BATh ee B BHIEJsIeMOM MeTohe. EcJii ¢ IepeMeHHO! BEIIOJIHAIOTCH KaKue-
nu6o CJIOKHEBIE TelicTBHA, HY;KHO [IepeJaTh ee MocjefHee 3HaAUCHUE B Ka-
yecTBe napaMerpa. MCcXoAHBIH KO OIS 9TOTO CAYYasa MOMKET BRITVISAeTh TaK:

vold printOwing(double previousAmount) {

Enumeration e = _orders elements()

double outstanding = previousAmount = 1 2,

printBanner(),
// pacyeT 3af0nKEHHOCTH

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

}

printDetails(outstanding),

}

B manzowm ciydae BblfesieHue OyaeT BHITVIALETD TaK:

void printOwing(double previousAmount) {
double outstanding = previousAmount * 1 2,
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printBanner()
outstanding = getOutstanding(outstanding)
printDetails(outstanding)
}
double getOutstanding(double 1nitialValue) {
double result = 1nitialValue
Enumeration e = _orders elements()
while (e hasMoreElements()) {
Order each = (Order) e nextElement()
result += each getAmount()
}
return result

K

ITocsie BBHINOMHEHNA KOMIHIAIMYA ¥ TeCTUPOBAHUS A Jejao 0oJiee NOHAT-
HEIM CIIOCO0 MHMIMAJINIAIMH ITepeMeHHoM outstanding:

void printOwing(double previousAmount) {
printBanner()
double outstanding = getQutstanding(previousAmount « 1 2)
printDetails(outstanding)

}

Mosxer BO3HUKHYTH BOIIPOC, UTO Hponaoﬁue'r, €CcJI Haao BO3BPATHUTH He oJ"
HY, @ HECKOJIBKO IIepEMEeHHbBIX.,

3pxecs ecTh paj BapuaHToB. OGBEIUHO JIyYIlle BCero BbIOPAThH AJIS BBIAEIeHUT
Apyroii koa. f npexmounTaio, 4To6EI METO/ BO3BpAaIllaJ OAHO 3HAUeHne, 110
3TOMY A OBI IOILITAJICS OPTraHU30BATH BO3BPAT PA3HBIX 3HAUEHWUH Pa3HbIMU
merogamu. (Ecau A3BIK, ¢ KOTOPHIM Bel paboTaeTe, LOMYyCKaeT BHIXOAHEIE
rnapaMmeTphi, MOKHO 3THM BOCIIOJLE30BaThCHA. M II0 BOBMOKHOCTH CTAPACh
paboTaTh C OXMHOUYHBIMU BO3BPAI[aeMBIMI 3HAYEHUAMH. )

YacTo BpeMeHHBIX NEePEMEeHHEBIX TaAK MHOTO0, UTO BHIZENATH METOJLI CTAHO
BUTCS OYeHb TPYAHO. B TakMX ciaydasgX $ IBITAIOCh COKPATUTH YHCIO
BPEMEHHBIX IIePEeMeHHEBIX C IIOMOIIbI0 «3aMeHbl BPEeMEHHOU IepeMeHHoH
BEI30BOM MeTozxa» (Replace Temp with Query, 133). Ecau u aTo Be nomora
er, a npuberaio K «3ameHe MeTofia 00BeKTOM MeTo0B» (Replace Method
with Method Object, 148). lnsa nocnennero pedakTopuHra Ge3pasinyHo,
CKOJIBKO MMeeTCsl BpEeMEeHHBIX IIePeMeHHbIX U KaKue JTeHCTBUA C HUMH BH
TIONMHAIOTCS.
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BcrpamnBaHue metopa (Inline Method)
Teno MEeTO/a CTOJIb JKe IOHATHO, KAK U ero Ha3BaHue.

ITomecmume meno memoda 6 ko0, KOmopbLil €20 6bL3bi6aem, u yoaiume ye-
mod.

0

int getRating() {
return (moreThanFivelateDeliveries()) ? 2 : 1;
}
boolean moreThanFivelateDeliveries() {
return _numberOflateDeliveries > 5;
i

e b e R A MR i

4

A\

int getRating() {
return (_numberOflateDeliveries > §) ? 2 :

}

MoTtusmnposka

JanEas KHArA YIUT TOMY, KAK MCIIONBL30BATH KOPOTKME METO/B! C HA3BA~
HUSIMH, OTPAXKAIOIIUME UX HA3HAUEHUE, YTO NPUBOAAT K IOJIydeHHIO Go-
Jiee IOHATHOTO M JIETKOro AJis ureHusa koja. Ho uHorga Berpevaiorcs me-
TOZABI, TeJa KOTOPHIX CTOJb K€ MPO3pauHbl, KaK HA3BAHMA, J160 M3HA-
HaJbHO, 60 CTAHOBATCH TAKOBLIMHU B peayabrare pedakropuara. B arom
cayuae Heo6XoAMMO uaGaBUTLCA OT MeToa. KocBeHHOCTE MOsKeT GBIT 1O~
JI3HOM, HO MBJIUIIHAA KOCBEHHOCTH PAB/IPAIKALT.

Eme oxun ciyuait aius npuMenenus «Berpansanus meroma» (Inline Me-
thod, 131) BoBHMKAET, €C/M €CTh I'PYINA METOAOB, CTPYKTYPA KOTOPHIX
npencTaBafercd Heyaauroi. MoxHO BCTPOUTH MX Bee B OAUH GOBINOH Me-
TOJ, & 3aTEM BBIIETUTH METO/IbI MHEIM crocoGoM. Kent Bek cuuraer moses-
HBIM TIPOBECTH TAKYIO OTIEPAIIMIO epe]t «BaMeHo# MeTo/ia 06HeKTOM MeTo-
nos» (Replace Method with Method Object, 148). Hafo BCTPOUTE Pasind-
HBIE BBI3OBBI, BEIONHSEMEIE METOJOM, (DYHKIMH KOTODPBIX JKeIATeNbHO
TOMECTHTH B 06BeKT MeT0/10B. IIpoiie mepeMecTHTS OMH METO, €M Iepe-
MelaTh MeTOJ] BMeCTe C BLI3bIBAEMBIMHA UM METOAaMM.

51 gacro obpamaiocs k «BerpauBanuio meronas» (Inline Method, 131), xor-
Aa B KoJie C. MHOTO n UTO KAMKABIA Me-
TOJ POCTO BEITIOJHSAET JleJIerUPOBaHME JPYroMy METOLY, X BO BCEM TOM
JeJIeTHPOBAHUM MOXKHO MPOCTO 3a0/IyAuThCs. B TakmX CIy4asix KOCBEH-
HOCTH B KAKOW-TO Mepe ONpaBJaHHa, HO He NenukoM. IyTem BeTpanBaHms
yhaercsd cof6paTh MOe3HOe U YAAIUTE BCE OCTAIBHOE.
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TexHuka

* YGemurecs, YTO METOJ| He ABJIAETCA TOJUMOPDHEIM.

> H. i ecau ecmb Memod;
OHU He cHOZYm nepezpy3UMb OMCYMCmeYIOUsLLL Memod.

* HaiizuTe Bce BEI30OBBI METOJA.

* BaMeHHTe KAKAbIil BEI30B TEJIOM METOJA.

¢ BHINOTHATE KOMIUIALMIO M TECTHPOBAHEE.

¢ Vjanure 00BABIEHNE METO/A.

Taxk, Kax OHO 3Jiech OIHCcaHoO, « Bcrpausanue Metona» (Inline Method, 131)
BBITIOJIHSAETCSA MPOCTO, HO B I[EJIOM BTO He TaK. I MOT GBI IOCBATUTE MHOTHE
CTPaHUIEI 06paGOTKe PeKyPCHY, M TOUKaM BCTpa-
HMBAHMIO B Ipyrue 00bEeKThHI IIPH OTCYTCTBHY QYHKINHA focTyna 1 T. 11. 5 He

AeJiar 3Toro no TO’ npuYuHe, 4YTO, BCTPETUB TAKOr'0O pojAa CIHOMXHOCTH, HE
cJIeflyeT IPOBOIATE JaHHBIH peakTOPHUHT.

BcTpavBaHue BpeMeHHOW NepemMeHHoN

(Inline Temp)
HNwmeercs HaA, i onuH pas npoc-
TO€ BBI u BTa Mermaer MO0 IPYTUX pedak-
TOPHHI'OB.

Bamenume smuim 6bLpaNCEHUEM 6CE CCHLIKU HA DAHHYIO NEPEMEHHYIO.

aoubxabﬁaae?rme=wmsr;»aseprice();% o e
returrn (basePrice > 1000)

\/,,

return (anOrder.basePrice() > 1000)

MoTusuposka

Yarre Bcero BCTpauBaHUe EPEMEHHOM IPOUBBOIUTCA B XOie «3aMeHEI Bpe-
MEeHHOJ IIepeMeHHO# BbI30BoM MeTofa» (Replace Temp with Query, 133),
[OBTOMY NOJIMHHYI0 MOTHBHPOBKY CleyeT MCKAaTh Tam. Berpausanue
i HO# BEI CaMOCTOSATENBHO TOJNBKO TOTJA,
Korga 19) BpeMeHHas HasS o
3HAUEHME, BOSBPAIAEMOE BEI30BOM Meroxa. YacTo aTa mepeMeHHas Ges-
Bpe/iHA, ¥ MOKHO OCTABHTH ee B rokoe. Ho ecim oHa mMermaeT ApyruM pe-
(axTopuHram, Hanpumep, «Boigenenuio meronas (Extract Method, 124),
ee Hajo BCTPOUTE.
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TexHuka

* O0BABATE BPEMEHHYIO IIEPEMEHHYIO C KJIIOUeBBIM cjoBoM final, ecam
9TO ellje He CAeaH0, ¥ CKOMIMIAPYHTEe KOJ.

> Taxewy wmo snavenue smoii i deir-
cmeumesno 0dun pas.

* Haiigure Bce CCHITKY Ha BPEMEHHYIO IEDEMEHHYIO U 3aMEHUTe UX mpa-
BOI YACTEIO IPUCBAMBAHMS .

BrmonusiiTe KOMIMIAIMIO ¥ TECTHPOBAHUE TOCJe Kaxaol Moxudu-
KaIuu.

Vaanure o6bABICHNE B IPUCBANBAHKE I JAHHOI IepeMeHHOM.

BrInonEATe KOMIUIALUIO X TECTUPOBAHNE.

3ameHa BpeMeHHOI nepeMeHHON BbI30BOM
metopa (Replace Temp with Query)

BpemenHas nepeMeHHAS HCIIONb3YETCH VIS XPAHEHNS 3HAUCHUA BhIParKe-
HUSA.

IIpeoGpasyime evipasicenue 6 memod. 3amenume 6ce CCoLAKU HA 6PEMEH-
HYI0 nepeMennyIo 6bi3060m memoda. Hoeviit memod modicem Oblmb UCTONb:
308aH 6 Opyzux memodax.

double basePrice = _quantity  _itemPrice;
if (basePrice > 1000)

return basePrice « 0.95;
else

return basePrice - 0.98;

4

v

if (basePrice() > 1000)
return basePrice() ~ 0.95;
else
return basePrice() » 0.96;

double basePrice() {
return _quantity » _itemPrice;
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MoTusuposka

IIpo6iema ¢ 5THMHU MePEeMEHHBIMUA B TOM, YTO OHH BPeMEHHEIE U JIOKAJIb-
HEle. ITOCKONIBKY OHW BHAHHI JIUIIb B KOHTEKCTE METOJa, B KOTOPOM HC-
IOJIB3YIOTCH, BDeMEHHbBIE IIePEMEHHBIE BeAYT K YBEJINUCHHUIO PA3MEDOB Me-
TOJIOB, IOTOMY 4YTO TOJIBKO TaK MOXKHO J0 HuUX JobGparscsa. Ilocie 3aMeHE!
BPeMEHHOM NepeMeHHOM MeTOAOM 3a1Ipoca HOJYIUTh COlepKaniuecs B Heil
IaHHBIe MOKeT J10060if MeTo[ Kjacca. ITO CYIeCTBeHHO COAeCTBYET IIONy-
YeHUI0 KauecTBEHHOr0 K04 IJIfl KJacca.

«3aMeHa BpeMEHHOH mepeMeHHON BbI30BOM MeToga» (Replace Temp with
Query, 133) wacto npeAcrasaaeT coboil HeoOXOAMMEIM mar nepes «Baige-
neHueM metrona» (Extract Method, 124). JIokalbHbIE IepeMeHHEIe 3aTPYA-
HSAIOT BBIZIeJIEHHE, II0O3TOMY 3aMEeHHTEe KAK MOMKHO OOJIbIlle IIepeMeHHEIX
BEI30BAMU METOLOB.

IIpocTeiMu cyuasiMu JaHHOTO pedaKTOpHUHTA SABJISIOTCA TaKue, B KOTO-
PHIX IPUCBaVBaHKe BPeMEeHHBIM IEPEMEHHBIM OCYIECTBIAACTCHA OJHOKPAT-
HO, U Te, B KOTODBIX BEIDAYKEHNE, YUACTBYIOIIee B IPHCBAUBAHUH, CBOOOI-
HO 0T no6ouHkIX 3thbherToB. OCTaNbHEIE CUTYAalluH CIOXKHEe, HO paspemnu-
Mb1. O6JeryuTh IOJIOXKeHNe MOT'YT IpeABapuTeasHOE «Pacimenienue Bpe-
MeHHO# mepeMmeHHo#» (Split Temporary Variable, 141) u «Pasgenenue
sampoca m mMozudukaropa» (Separate Query from Modifier, 282). Ecnu
BpeMeHHAA IepeMeHHAadA CIYKUT JJIs HAKOIIJIeHHUsI pe3yJbTrara (HapuMep,
Opy CyMMUDOBAHMY B LIUKJIE), COOTBETCTBYIOIAA JIOI'MKA JOJKHA ObITh
BOCIIPOM3Be/IeHA B METOJ€ 3aIIpOoca.

TexHuka

Paccmorpum npocToii cayuait:
e HaifTi mpocTyio epeMeHHYI0, AJA KOTOpo¥ mpucBaMBaHUe BEHITIOJNHA-
eTcs OLUH paas.

» Ecau ycmanoska epemenHOll nepemeHHOl Npou3eodumcs HecKOLbKO
pa3, nonpobyime gocnoav3oéamusca «Pacwennenuem spemennoi nepe-
mennoii» (Split Temporary Variable, 141 ).

¢ OO6GBbABUTE BPEMEHHYIO IIEDEMEHHYIO C KJIIOUEBLIM CJI0BOM final.

¢ CroMmmiaupyiite Kox.
» Omo zaparmupyem, ¥mo npuceauéarie 6PeMerRol nepemennoll 6btnoi-
HAemcs moibKo 00UH pas.
* Brigenure npaByIo YacTh IPUCBANBAHUSA B METOJ.

» CHauana nomemovme memod Kak 3axpoimolii (private ). I1oadnee 013 e
20 moxcem 6bimsb Haliderno ononumenbHOe npuMeHerue, U mozoa 3auu-
my 6ydem nezKo 0cAAGUMb.
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» BbilenennbLit memod doaxceH Gotmb c80000eH om noGoiHblx 3QPerxmos,
m. e. He Joascern moduguyuposams Kaxue-aubo o6sexmot. Ecau amo ne
mak, docnoavayiimecsy «Pasdenenuem sanpoca u moduguramopa» (Se-
parate Query from Modifier, 282 ).

¢ BrImoJaHENTEe KOMINJIAIMIO U TEeCTUPDOBaHHE.

¢ BrinmogHuTe JJid 9TOH NepeMeHHOH «3aMeHy BPDEMEHHOU IepeMeHHOM
BbI3OBOM MeToza» (Replace Temp with Query, 133).

BpeMmeHHBIe TepeMeHHEIe YACTO MCIOJBL3VIOTCS A8 CYMMHPOBAHUA HaH-
HEIX B OUKJaX. IITUKI MoiKeT OBIThH IIOJHOCTHIO BREIZEIEH B METOJ, UTO I10-
3BOJIMT M30aBUTLCS OT HECKOJbKHMX CTPOK OTBJICKAIOIIEr0 BHUMAHME KOJA.
WHorza B nuKJe CKIAALIBAIOTCA HECKOJBKO BeJIMUYMH, KAK B IIpUMeEpe Ha
cTp. 42. B TakoM cilydae IIOBTOPUTE IHKJ OTAEIbHO AJIA KasKI0i BpeMeH-
HOH mepeMeHHO, 4TO6LI MMETh BO3MOYKHOCTE 3aMEHUTh €€ BLI30BOM METo-
za. Huka gosxeH ObITH OUeHB IIPOCTHIM, TIO3TOMY AYyOJIMPOBaHUE KOJA HE
OII&CHO.

B gamHOM caydae MOT'YT BOSHUKHYTE OITACEHUA IT0 MMOBOAY CHUIKEHHUSA IIPO-
ussoauTeabHOCTH. OCTABHM MX IIOKA B CTOPOHE, KAK U APYTHie CBA3AHHEIE C
Hel mpobJyeMbl. B 1eBATH cayuasax U3 HECATH OHU He CyIIeCTBeHHEI. Ecin
MPOHU3BOANTEJILHOCTh BaKHA, TO OHA MOXKeT OBITL yJAYyJIlleHa Ha 3Tare Oll-
Tumnsanun. Korjga Ko uMeeT YeTKYIO CTPYKTYPY, YacTo HaxoAsaTcA Ooee
MOIIHBIE OIITUMUBUPYIOINE PeIlleHus, KOTophle 6e3 pedaKkTOPHUHTA OCTa-
Juch OLI He3aMeueHHBIMU. Ecau gesia moUAYT COBCEM TIJI0X0, MOYKHO JETKO
BEPHYTHCA K BDEMEHHBIM IIePEMEHHBIM.

Mpumep
Hauny ¢ npocroro metoaa:

double getPrice() {
int basePrice = _quantity = _1ltemPrice,
double discountFactor,
1f (basePrice > 1000) discountFactor = 0 95,
else discountFactor = 0 98,
return basePrice » discountFactor,

}

S1 HamepeH 0 oYepean 3aMeHUTh 06e BpeMeHHEIe [IepeMeHHEbIe,

Xora B JaHHOM CJiyuae Bce JOCTATOYHO ACHO, MOJKHO IIPDOBEPUTH, ,ZIGI’ICTBI’I'
TeJbHO JIX 3HAUYEHUA IIPHUCBAXUBAIOTCA UM TOJBKO OLJHH Daa3, O0LSIBUB UX C
KJI0YEBBIM CJOBOM f1nal:

double getPrice() {
final 1nt basePrice = _guantity = _itemPrice,
final double discountFactor
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1f (basePrice > 1000) discountFactor = § 95,
else discountFactor = 0 98,
return basePrice » discountFactor,

}

ITocsie 5TOro KOMIUIATOP COOOITUT O BO3MOMKHEBIX IpobeMax. ATO IepBoe
JelicTBue, IOTOMY YTO IIPH BO3HUKHOBEHUH NPOOJEM OT IPOBEJeHUS JaH-
HOro pedaKTOpHHTA CIeLyeT BO3Aep KaThbcA. BpeMeHHEIe TepeMeHHEIe 3a-
MEeHSATCS MoouepegHo. CHayaia BEIZEIAI0 IPaByYIo 4aCTh IPUCBABAHMU:

double getPrice() {
final 1nt basePrice = basePrice(),
final double discountFactor
1f (basePrice > 1000) discountFactor = 0 95,
else discountFactor = 0 98,
return basePrice » discountFactor,

}

private int basePrice() {
return _quantity = _itemPrice,

¥

S BBEIDOJIHAIO KOMIMJISIMIO M TECTUPOBAHUE, & 3aTeM IIPOBOXKY «3aMeHy
BPeMeHHOI 1lepeMeHHO# BpI30BoM MeToza» (Replace Temp with Query, 133).
Cuauayia 3aMeHAeTCS [IepBasd CCHLIKA HA BPEMEeHHYIO IIepeMeHHYIO:

double getPrice() {
final i1nt basePrice = basePrice(),
final double discountFactor
1f (basePrice() > 1000) discountFactor = 0 95,
else discountFactor = 0 98,
return basePrice * discountFactor,

}

BrinonHuTe KOMNMAANWIO ¥ TECTUPOBaHME, MOTOM CJIEAYIOUIYIO 3aMeHy.
ITockonbKy OHa GyIeT M mociaelHel, yaanserca o0baBleHUe BpeMeHHOH
nepeMeHHo:

double getPrice() {
final double discountFactor
1t (basePrice() > 1000) discountFactor = 0 95,
else discountFactor = 0 98
return basePrice() » discountFactor

}
ITocie TOr0 MOYKHO aHAJOTUYHBLIM 00pa30M BBELAEAUTL d1scountFactor:

double getPrice() {
final double discountFactor = discountFactor(),
return basePrice() » discountFactor,
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private double discountFactor() {
if (basePrice() > 1000) return 0.95;
else return 0.98

}

OGparuTe BHUMaHMe, KaK TPYAHO G0 Gl BRIZENATH discountFactor Ges
Tpe/IBAPUTEILHON 3aMeHEI basePrice BEI30BOM MeTo/a.
B uTOre IPUXO/IMM K CIEyIOeMy BUAY MeToza getPrice:

double getPrice() {
return basePrice() + discountFactor();
}

BBeaeHMe NosicHsaIoLWen nepemMeHHon
(Introduce Explaining Variable)

VmeeTcs CIIOMHOE BEIDasKeHHe.

II pesyabmam bl 2 WL €20 ¥ACTU 60 BDEMEHHYIO TLepe-
MEHHYIO, UM i ezo

if ( (platform.toUpperCase().index0f( "MAC™) > -1) &&
(browser. toUpperCase().index0f("IE") > -1) 8&
wasInitialized() & resize > 0 )

{
// do something
}

2

\/ -

 final boolean isNacOs = platform. toUpperCase() :mdex()f MAC") > -1
final boolean isIEBrowser = browser. tolpperCase().indexOf (“IE'
final boolean wasResized = resize > 0;

if (isMacOs 84 isIEBrowser & wasInitialized() && wasResized) {
// do something

MoTusuposka

(A MOTYT OYeHb CJOKHBIMH U TPYAHBIMH JJIS YTe-
HHA. B TAKHX CATYanmusAX MOJE3HO C MOMOIIBIO BPEMEHHBIX ITEPeMEHHBIX
TIPEBPATHTH BEIPAKEHUE B HEUTO, JIYUIe TO//[AIOMeecs YIPABIeHHIO.

Ocobyo menHOCTE «BBegenue noscusomel nepeMernoii» (Introduce Ex-
plaining Variable, 137) umMeeT B yCIOBHOI JOTHKE, KOIA YAOGHO I KakK-
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IOro IIYHKTA yCJOBUA 00BACHUTH, YTO OH O3HAUAET, C IIOMOIILIO BpeMeH-
HOIf IepeMeHHOI ¢ XOPOIITo TOA0GPAHHLIM UMeHeM. [[PYyruM IPUMEpPoM CJIy-
JKUT JIVHHEBIA aJICOPUTM, B KOTOPOM KaKAbIi IIar MOMHO PACKPBITH C 110-
MOIIILI0 BPEMEHHOM mepeMeHHOIA.

«BBegenue nmoacHsionlei nepemensoit» (Introduce Explaining Variable,
137) — oueHb pacmpocTpaHeHHBIH Buja pehaKTODUHIa, HO HOJKEH IMpu-
3HATHCH, UYTO CaM f MPUMEHHAI0 ero He oueHb yacTo. IlouTu Bcerga A mpeg-
nounTaio «Buigenenne meroga» (Extract Method, 124), ecaiu 3T0 BO3MOX-
Ho. BpemeHHad nepeMeHHAad I0JI€3HA TOJHKO B KOHTEKCTE OLHOTO METOJa
MeTog ke MOMKHO HCIOJB30OBATh BCIOAY B 00BEKTE M B APYI'uX 00BEKTAaX.
OpHako OBIBAIOT CUTYALlMH, KOTHA JOKAJbHBIE MTePeMEHHLIE 3aTPYIHAIT
npuMeHeHue «Brigenenuns metona» (Extract Method, 124). B rakux ciy-
yasgx obpaiaiocs K « BRegenuio nogcHsAwIeH nepeMedanoit» (Introduce Ex
plaining Variable, 137).

TexHUKa

¢ O6BABUTE JOKAJBHYIO TEPEMEHHYIO ¢ KJIIOUEBBIM CJIOBOM final u yera-
HOBHUTE €€ 3HAYEHUEM Pe3yIbTaT YacTH CIOKHOTO BHIPDAYKEHMS.

¢ 3aMeHUTE YacTh BhHIDAXKEHUS 3HAUYCHNEM BPEMEHHO IIepeMeHHOI.

» Ecau ama wacme nosmopsemcs, Kax00e nogmopenue MOJCHO 3aMeHAME
noouepedno

¢ BoIIOAHUTE KOMIUIALUIO U TECTUPOBAHUE,
* TIloBTOopuTe 3TH AEeHCTBUA A4 APYTHX YacTell BLIpAXKeHN.

Mpumep

Haunry ¢ 1pocToro BLIYHCICHNA:

-
double price() {
// price ecTob 6asucHan uUeHa ~ CKWAKA N0 KOMMYECTBY + NOCTaBka
return _quantity » _1temPrice -
Math max(Q _quantity - 500) » _itemPrice + Q 05 +
Math min(_quantity = _i1temPrice » 0 1 100 0)
}

ITpocToit KO, HO MOXKHO COeJaTh ero emle mosTHee. s Havama s 060
3HAYY KOJHUYECTBO, YMHOMKEHHOE HA IeHy IpeaMeTa, KaKk 6a3UCHYIO LeHy
OTy 4aCTL pacyeTa MOYKHO IPEeBPATUTE BO BPEMEeHHYIO IePEeMeHHYIO!

double price() {
// price ecTb 6a3ucHas UEHA - CKUAKA NO KOMMYECTBY + NOCTaska
final double basePrice = _quantity » _1itemPrice
return basePrice -
Math max(0 _guantity - 500) = _itemPrice » 0 05 +
Math min(_quantity » _itemPrice « 0 1 100 0)
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KoanuecTtso, YMHOME€HHO€E Ha IIeHYy OZHOTI0 IpeaMeTra, UCIIoJb3yeTcsa Tak-
e pajee, IOITOMY M TaM MOXHO HOACTaBHUTh BPDEMEHHYIO IIEPEMEHHYIO:

double price() {
// price ectb BasucHas ueHa — Ckwika No KONUYECTBY + NOCTaBka
final double basePrice = _quantity » _itemPrice,
return basePrice -
Math max(0 _quantity - 500) « _itemPrice = 0 05 +
Math min(basePrice = 0 1, 100 0),
}

Tenepb BO3bMEM CKHJKY B 3aBUCHUMOCTH OT KOJINYECTBa:

double price() {
// price ecTb 0a3uCHas ueHa - CKuAka MO KOAWMYECTBY + NOCTaBka
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)
}

Haxomerr, pasbepemMca ¢ mocraBkoit. Ilocie sToro MmokHO y6paTh KOMMEH-
Tapuii, IOTOMY YTO Telleph B HEM HET HUYero, O 4eM Gkl He TOBOPWLI KO

double price() {
final double basePrice = _quantity = _itemPrice,
final double quantityDiscount = Math max(0 _quantity - 500)
+» _1temPrice » 0 05,
final double shipping = Math.min(basePrice = 0.1, 100.0);
return basePrice - quantityDiscount + shipping,
}

Mpumep c «BbiapeneHnem metoga»

HAna mogoGHOro cyuyas s He craJl OBI CO3JABATH MOSCHSIONINE IepeMeH-
HBIE, a peanode Oul « Boigenenue merofa» (Extract Method, 124). CroBa
HAYHUHAIO C

double price() {
// price ectb 6a3nucHas UeHa — CKMAKA NO KOAWYecTBy + nocTaska
return _quantity = _itemPrice -
Math max(0, _quantity - 500) » _itemPrice » 0 05 +
Math min(_quantity = _itemPrice = 0 1, 100 0),
}

Ha 3ToT pa3s s BeIAEIAI0 MEeTOA NJIst 0a3MCHO 1eHbI:

double price() {
// price ecTb 6a3ucHas ueHa - CKWAKa N0 KOMMYECTBY + MOCTaska
return basePrice() -
Math max(0, _quantity - 500) = _itemPrice = 0 05 +
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Math min(basePrice() = 0 1 100 0),
}

private double basePrice() {
return _guantity = _1temPrice,

}
IIponosmkalo mo maram. B uTore momyuaercs:

double price() {
return basePrice() - quantityDiscount() + shipping(),
}

private double guantityDiscount() {
return Math max{(0 _quantity - 500) = _itemPrice = 0 05
}

private double shipping() {
return Math min(basePrice() » 0 1, 100 Q)

}
private double basePrice() {
return _quantity = _1temPrice,

}

S npegnounTtan «Breigenenue meroga» (Extract Method, 124), 1OCKOJBKY
B pe3yJibTaTe METOABLI CTAHOBATCSA AOCTYIHBIMH B JIIOOOM APYIOM MecTe
o0BeKTa, Tlle OHM MOryT NoxazoduTscd. [lepBoHAUANBHO & [eIal0 UX 3aK-
PLITBIMM, HO BCerga MOTY OCJa0WNThL OTPaHHYEHUSA, €CJIU METOALI IIOHAO0-
6arca gpyromy o0sexTy. Ilo MoemMy, onbiTy 00bIuHO [yist «BoigeneHus me-
Tona» (Extract Method, 124) TpebGyercsa He Gonbille yeuaunii, uem nas « Bee-
JIeHUs nogcHsoel nepemenHoit» (Introduce Explaining Variable, 137).

Korpa ke a1 npumeHA0 «Begenne rmoacHawIIed mepeMertoi» (Introduce
Explaining Variable, 137)? Torpa, Korga «Brigenenne meroga» (Extract
Method, 124) nefictBurenbuo Tpedyet OoJbine Tpyaa. Eciu uaer pabora ¢
aJITOPUTMOM, UCIIOALIYIONINM MHOKECTBO IOKAJNbHLIX IepeMEHHBIX, «Bhi-
nenenue Metoga» (Extract Method, 124) MoykeT 0Ka3aThes 1eJI0M HEIIpoc-
TeIM. B Tako#l cutyanum a seibupaio «BsemeHue mosicHAIOUIEH IepeMeH-
Ho» (Introduce Explaining Variable, 137), 4T0 I03BOJIdgeT MHE JIy4Ille HO-
HATH JelicTBue ajropurMa. Korga noruka crageT 6oJiee TOCTYIHOM IJIA 10"
HUMaHHUS, 1 CMOTY IPUMEeHUThL «3aMeHy BpeMeHHOIl [lepeMeHHO BBI30BOM
merofa» (Replace Temp with Query, 133). BpemeHHaa nepeMeHHAad OKa-
JKeTCA TaK’Ke II0JIe3HOH, eCJIM B UTOTe MHe IIpuAeTcd IpuberayTh K «3ame-
He MeToJa 00beKTOM MeToHOB» (Replace Method with Method Object, 148).
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PacwenneHue BpeMEHHOﬁ nepemeHHoﬁl
(Split Temporary Variable)
Hmeerca KOTOpO THO IIPHCBAaMBAETCHA

, HO 9TO He IUKJA ¥ He BDeMeHHas epeMeHHast s
HAKOIUIEHUS Pe3ysIbTara.

Cosdaiime 015 KaHK D020 NPUCEAUBAHU OMOENLHYI0 EDEMEHHYIO NePeMeH-
HYI0.

double temp = 2 » (_height + _width);
System.out.println (temp);

temp = _height « _width;

< System. out.println (temp);

4

\'2

final double perimeter = 2 = (_height + _width);

System.out.println (perimeter);

final double area = _height « _width;

System.out.println (area);
bt

MoTueuposka
B HbIe ¢ pas. n nexsamu. MHOrAa aTH
IleJIA eCTeCTBEHHBIM 00pa3oM NPHBOAAT K TOMY, YTO BPEMEHHOM mepeMeH-
HOH pas . II VIpaBIeHUsT

nuksioM [Beck] M3MeHsI0TCS IIPH KaXK/[OM IIDOX0Jie MUKJIa (HaupuMmep, 1 B
for (int i=0; i<10; i++). HakommrensHbIe BpeMeHHbIe mepemenusie [Beck]
AKKYMYJUDYIOT HEKOTOpOe 3Ha4YeHHWe, IojydaemMoe npHu BBIIIOJIHEHUM Me-
TOZA.

Jlpyrue BpeMeHHEIE IIepeMeHHBIE YACTO UCHIONB3YIOTCS Ul XPaHEHUA pe-
3yJIBTATa IPOCTPAHHOTO (PPArMEHTa KOAA, YTOOBI 0GIerdUTh IOCIeIyome
CCBUIKM Ha Hero. IlepeMeHHBIM TAKOTO POJia 3HAUEHHE HOJIKHO IPUCBaN-
BaThCA TOJBKO OAWH pas. TO, YTO 3HAUEHWE IIPMCBAWBAETCHA UM HEOJHO-
KPAaTHO, CBU/IETEJIbCTBYET O BEINIOJHEHHU UMU B MeTO/le HECKOJILKUX 3aa9.
Bce nepemMerHEIe, BEITIONHSAIONMAE HECKONLKO QDYHKIWH, JOJKHEI OBITS 3a-
MeHEHB! OT/Ie/ILHON IIepeMeHHOR [JTd KaKI0# U3 9TuX QyHKIwit. enoas-
30BaHWE OJHOW W TOM ’Ke TepeMeHHOH I pellleHus PasHbIX 3a/4a4 OYeHb
3aTpyAHAET YTeHHe KoJa.
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TexHuKa

e HMsamennTe mMsa BpeMeHHOI IepeMeHHOH B ee 06bABJIEHUU U TIEPBOM
IPUCBAVBAHUY €1l 3HAUeHUA.

> Ecau nocaedyouue npuceausanus umerom 6ud 1=1+HeK0TOPOE_BhpaxeHue,
mo 3mo HAKONUMEeLbHAL BDEMEHHAS NePeMEHHAR, U ee DACUEeNAAMb He
Hado. C HaKonumMenNbHbIMU 8PEMEHHBIMU NePeMeHHbLMU 00bLLHO NPOU3-
sodamca maxue deilcmsus, KAK Ca0NeHUE, KOHKAMEHAYUSL CMPOK, 8bl-
800 8 nomok uau dobasneHue 8 KOJLEKULIO.

¢ O0bsaBHTE HOBYIO BpeMeHHYIO IIePEMEHHYIO ¢ KJIIOUeBLIM cJioBoM f1nal.

e JisMeHHTe BCe CCHIIKY Ha BPEMEHHYIO IePEeMEeHHYIO BILJIOTH O BTOPOTO
NIPHXCBAUBAHUA,

¢ O0mbasuTte BPEMEHHYIO IEPEMEHHYIO B MECTE BTOPOI'O IPUCBAMBaHUA.
¢ Brimonnure KOMIIMJIAIINIO X1 TECTUPDOBaAHHUE,

° HOBTOpHﬁTe mary rnepeuMeHOBaHUA B MeCTe 00'bABJIEHUA U U3MeHeHUA
CCBIJIOK BILJIOTH A0 OUEPESHOTO IpUCBaBaHUA.

Mpumep

B sToM mpuMepe BEIUMCIAETCA PACCTOSHME, HA KOTOPOe IepeMelnaercs
xarruc. B ctapToBoil MOSUIMK Ha XarTHC BO3JeHCTBYeT IepBOHAYANBHAA
cuzna. ITocae HeKOTOPOIL 3aIePXKKK BCTYHAET B AeHCTBHE BTOpasd CUa, IPH-
Jarolas AONOJHUTENIbHOE YeKopeHue. C moMoIsi0 OGbIYHBIX 3aKOHOB JIBH-
JKEHUS MOYKHO BBIUMCJIUTD PACCTOAHNE, KAK IIOKA3aHO HIKE:

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,

1f (secondaryTime > 0) {
double primaryVel = acc + _delay,
acc = (_primaryForce + _secondaryForce) / _mass;
result += primaryVel » secondaryTime + 0 5 » acc » secondaryTime «

secondaryTime,

}

return result,

}

Manennkas 1 10BOJBHO HeyKJIoMKasd byHKus. s Halliero npumepa mpef-
CcTaBJseT MHTEpeC TO, UTO MePeMeHHasds acC yCTaHABJIHBAeTcA B Heil jpa-
skbl. OHa BBHINMOJHAET ABE 38IaUH: COAEPIKUT IIePBOHAYAILHOE YCKODEHHE,
BBI3BAHHOE NEPBOM CHJIOH, ¥ MO3GHee YCKOPeHUe, BRI3BaHHOe 00enMu i
gamu, S HaMepeH ee PACUIEINTh.

HauneM ¢ u3MeHeHNA HMEHU IlePeMEHHON M 06bABIAEHUS HOBOTO HMEHH
kak final. Ilocse aToro 6ynyT uaMeHeHHI BCe CCBLIKM HA 3TY BPEMEHHYH
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nepeMeHHYI0, HauuHAas ¢ 9TOTO MeCTa W [0 CJAeAYVIOIIero NpucBAMBaHUA,
B MecTe cieyIouUero IpUCBaNBaHNA IepeMenHas OyaeT o6 bLABICHA:

double getDistanceTravelled (int time) {
double result,
final double primaryAcc = _primaryForce / _mass,
nt primaryTime = Math min(time, _delay)
result = 0 5 « primaryAcc » primaryTime » primaryTime,
int secondaryTime = time - _delay,
1f (secondaryTime > 0) {
double primaryVel = primaryAcc » _delay,
double acc = (_primaryForce + _secondaryForce) / _mass,
result += primaryVel » secondaryTime + 0 5 = acc = secondaryTime =
secondaryTime,
}
return result,
}

51 BEIOpas HOBoe MM#A, HpeACTaBIAAOIIEe JUIIb IIepBOe NPUMeHeHHe Bpe-
MeHHOIl nepeMeHHOM. fI 06BABUI ero Kak f1nal, YTOGEI rapaHTHPOBATE OJL-
HOKDATHOe NpHcBauBaHNWe eMy 3HaueHMA. ITocsie 5TOr0 MOMKHO O0'BABATH
IepBOHAYAJbHYIO IIePeMeHHYI0 B MecTe BTOPOro IPHCBaUBaHNA eif HeKOoTo-
poro sHauyenus. Tenepb MOKHO BBITIONHHUTb KOMIMJISINIO ¥ TECTUPOBA-
HUe, U BCe HOJIKHO pafoTaTs.

Iocnenyromue gelicTBUA HAUNHAIOTCS CO BTOPOTO IPUCBANBAHUA BPEeMEH-
HOU nepeMeHHO#. OHY OKOHYATENBLHO YIAAJNAIOT IePBOHAYAIbHOE UM IIe-
peMeHHOI1, 3aMeHAsA ero HOBOH BPEeMEHHOH NepeMeHHOo, HCII0AL3yeMOi BO
BTOPOI 3aaue.

double getDistanceTravelled (int taime) {
double result
final double praimaryAcc = _primaryForce / _mass,
1nt primaryTime = Math min(time, _delay)
result = 0 5 » primaryAcc = primaryTime » primaryTime,
int secondaryTime = time - _delay,
1f (secondaryTime > 0) {
double primaryVel = primaryAcc * _delay,
final double secondaryAcc = (_primaryForce +
_secondaryForce) / _mass,
result += primaryVel = secondaryTime + 0 5 =«
secondaryAcc + secondaryTime = secondaryTime,
}
return result,
}

51 ysepen, 4TO BB CMOJKeTe NPEJJIOKHUTE AJIS STOTO IPHMePa MHOTO SPYTHX
crioco6oB pedaxTopunra. Ioxanyiicra. (dymalo, 970 aydmre, yeM ecTh Xar-
T'HC — BBl 3HaeTe, YTO B HETO KIaAyT?)
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YpaneHve npucBaMBaHU napamMmeTpam

(Remove Assignments to Parameters)
Koz Brr o y.
Bocnoav3yiimecs 6Mecmo amozo 6peMeHHOl nepemeHHoll.

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

4

v

int discount (int inputVal, int quantity, int yéé’n;{anate)'( =
int result = inputval;
if (inputval > 50) result -=

MoTtusuposka

TIpesicie Beero, 0T 0 CMBICTIE BaHMe Iapa-
MeTpy». Ilog 9THM OAPA3yMeBAETCS, UTO €CITH B KAUeCTBe 3HAYCHNS [apa-
MeTpa nepesiaeTcs 06beKT ¢ uMeHeM 00, TO IIPUCBAMBAHNE IIADAMETDPY 03"
HAYAeT, YTO f00 MBMEHHUTCS U CTAHET YKASLIBATL HA APYro# ofmbext. Her
1po6JieM IpH BEITOIHEHAN KAKUX-TO ONEPAIMil HA/ ePEeJaHHBIM 00heK-
TOM — 51 JIEJIAI0 HTO IIOCTOSHHO. I IUIIB BOBPAsKAIO IPOTHE HBMEHeHN f00,
TPeBPAIIAIONIEro ero B CCHIIKY HA COBEPIIEHHO APYTOi 06BeKT:

void aMethod(Object foo) {
foo.mod1 FyInSomeWay(); // 970 HopwansHo
foo = anotherObject; // nocneayoT BCEBO3MOXHWE HENPUSTHOCTH

TIpuuuHa, 10 KOTOPOH MHE 9TO He HPABHTCH, CBA3AHA C OTCYTCTBUEM fC-
HOCTH ¥ CMeIlIeHNeM HepH o 10 1 ITep: 1 10 cehlIKe. B Ja-
va MCHOoJb3YyeTCA MCKJIKYUTEJNBHO Iepejaya 0 3HaYeHUI0 (CM. Hld)l(e), n
JAaHHOe U3JI0MKeHHe OCHOBbIBAeTCA HMEHHO Ha 3TOM cmocoGe.

TIpn o 'pa He 0T B BBHI-
Py—— TporpaMme. 9TO MOKET CMyTHTB TeX, KTO IPUBBIK K Iepejade mo
CCBUIKE.

Jpyras 06acTh, KOTOPas MOKeT BEI3BATE 3aMEIIATEILCTBO, BTO CAMO TeJIo
Koza. Kox okaseIBaeTcsi 3HaUMTENLHO TIOHATHEE, €CIH TAPAMETD HCHOJb-
3YeTCH TOJNBKO VIS TP TOTO, UTO TIOCKOJIBKY 3TO
cTpOroe ymorpeGnenue.
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He npucsaunsaiiTe snaueHuii napaMeTrpaM B Java M, YBUJEB KO, KOTOPBIH
3TO ieNiaeT, IPUMeHHTe « Y JajJeHue IpUCBalBaHUH apaMeTpamM» (Remove
Assignments to Parametrs, 144).

Koneuno, faHHOE IIPABUJIO He ABJIAETCH 0043aTeIbHBIM XIS APYTUX A35BI-
KOB, B KOTOPBIX MPUMEHAIOTCA BHIXOAHBIE ITApAMeTDHI, HO Jaske B TaKUX
A3BIKAX H MPEIIOUNTAI0 KaK MOYKHO PeXke OJb30BaThCS BBIXOAHBIMY IIa-
paMeTpaMu.

TexHuKa

¢ CoszgaiiTe 1/ MapaMeTpa BPeMEHHYIO IIePEMEeHHYIO.

* 3amenure Bce oOpallleHNsd K IapaMeTDy, OCYIleCTBAAEeMbie [I0cae IPH-
CBaMBaHHUA, BpEeMeHHOI [TIepeMeHHOH.

¢ llsmeuuTe IpHCBaUBAHHUE TaK, YTOOLI OHO MPOW3BOIUIIOCH AJISI BpEeMeH-
HO nepeMeHHOH.

¢ BrinmosHuTe KOMIHUJIALNIO N TeCTUpPpOBaHUe.

» Ecau nepedaia napamempa OCYULeCmMEIAIemes no Ccullike, nposepbme,
UCRORb3YeMCs AU napamemp 8 sviavisanujen memode crosa. ITocmom
pume maxxice, CKOILKO 8 IMOM Memode napamempos, nepedusaemvix no
CCBLAIE, KOMOPDYIM NPUCBAUBAECMCA JHAYCHUE U KOMOpbie 8 faavrellutem
ucnoavsyomea. Ilonpobyiime cfenamsv mar, wmobyt Memod 6038pauLaNL
00HO 3Hauerue. ECau Heo6x0duMO 8038pamuUmMmy HECKOALKO 3HAYEHUI,
nonsimailmecs npeobpasosams epynny darnnux 8 06sexm uru cosdamas
omdenvivie memodol.

Mpumep
Hauny co cieayroiieit mpocTol IPOrpaMMBbl:

nt discount (int inputVal, 1nt quantity 1int yearToDate) ¢
1f (1nputVal > 50) inputval -= 2
1f (guantity > 100) 1nputval -= 1
1f (yearToDate > 10000) inputVal -= 4
return inputval
}

BamMena napamMeTpa BpeMeHHO IepeMeHHOM IPUBOANUT K KOAY:

int discount (int inputVal 1nt quantaty int yearToDate) {
1nt result = inputval,
1f (anputVal > 50) result -= 2
1f {quantity > 100) result -= 1
1f (yearToDate > 10000) result -= 4
return result
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HpI/IHy,ZLI/ITI: K BBIIIOJTHEHUIO JAHHOI'O COTJAaIIeHUA MOXKXHO C IIOMOIIBIO K10
yeBOTo cJjioBa final:

int discount (final int 1nputVal, fipal int quantity, final int yearToDate) {
int result = 1nputVal
1t (1nputVal > 50) result -= 2
1f (quantity > 100) result -= 1
1f (yearToDate > 10000) result -= 4,
return result,

}

IIpmsHaThCd, d pefKo NMOJNIL3yIoch F1nal, IOCKONLKY, II0 MOEMY MHEHMIO,
IS yAYUHIEHUS HOHATHOCTHA KOPOTKHX METOJO0B 3T0 He MHOro aaer. f npu-
feraio K 9ToMy OG'BABJIEHHIO B JJIUHHBIX METOJAX, UTO NO3BOJIAET MHe 06-
HapyKUTb, He U3MEHAeTCH JIU rae-HuGyas mapameTp.

MNepepa4a no 3HayeHMIO B Java

ITepenaua mo sHayeHwW1o, IpUMEHsSeMasa B Java, 4YaCTO IPUBOAUT K MyTa-
HuIe. Java cTporo npuep;KuBaeTcs nepeJadd 10 3HAUeHUIO, [I0ITOMY CJie-
IyIOIas MporpaMMma;

class Param {
public static void main(Strang[] args) {
nt x = 5,
triple(x),
System out println ( x after triple + x),
}
private static void triple(int arg) {
arg = arg * 3,
System out printin ( arg 1in triple + arg),
}
}

BBIBOAHUT TaK¥e Pe3yJIbTATH:

arg in triple 15
x after triple 5

Hepasbepuxa BosnuKaeT ¢ o0bektaMu. JomycTHM, CO3AAETCA M 3aTeM MO-
ZubunupyeTcs AaTa B TAKOH IIporpaMMe:

class Param {

public static void main(String[] args) {
Date d1 = new Date ( 1 Apr 98 ),
nextDateUpdate(dl)
System out println ( d1 after nextDay + d1)
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Date d2 = new Date ( 1 Apr 98 )
nextDateReplace(d2),
System out println ( d2 after nextDay + d2),
}

private static void nextDateUpdate (Date arg) {
arg setDate(arg getDate() + 1)
System out printin ( arg in nextDay + arg)
}

private static void nextDateReplace (Date arg) {
arg = new Date (arg getYear(), arg getMonth(), arg getDate() + 1),
System out println ( arg in nextDay +arg),
}

}

Odra nporpaMma BEIBOAUT CaeAyIoUIVEe Pe3ybTaThi:

arg in nextDay Thu Apr 02 00 00 00 EST 1998
d1 after nextDay Thu Apr 02 00 00 00 EST 1998
arg in nextDay Thu Apr 02 00 00 00 EST 1998
d2 after nextDay Wed Apr 01 00 00 00 EST 1998

BaxHo, 4TO CCBhIIKA Ha 00BEeKT IepefaeTcs MO 3HAUEHUIO. 3TO IT03BOJIAET
MOZNGUIUPOBATL 00BEKT, HO MOBTOPHOE IIPHICBAWBAHUE TIapaMeTpy IIpu
3TOM He IPUHHUMAETCSI BO BHUMAaHHE.

B Java 1.1 u Bellle MOXKHO HOMETHTH IIapaMeTp Kak final, 4To mpeusar-
CTBYET TMPHUCBAMBAHMIO mapaMerpy. OJHAKO TIPU 3TOM COXpaHAETCcH BO3-
MOXHOCTh MOZUPHUKAUNK 00BEKTa, HAa KOTOPKIHN CChLIAeTCS epeMeHHasd.
I Becerga pa6oTalo ¢ mapaMeTpaMu KaK ¢ KOHCTAHTAMY, HO PeIKO IIOMeualo
HX B TAKOM KayecTse B CIHUCKe IapaMeTpoB.
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3ameHa mMeToAa obbekToM MeTo40B

(Replace Method with Method Object)
Ects JIJ]MHHinl MEeTOJ, B KOTOPOM JIOKaJIbHbIe TlepeMeHHBIe HCIIONb3YIOTCH
TaKUM 06Pa30M, UTO 9TO He JaeT IPUMEHHUTS « Brijjesnenne MeToza» .

ITpeoGpasyiime memod 6 omdenvrviii 06seKm mar, ¥moGv. IOKAIbHbIE Ne-
PeMerHble cmanu noramu amozo o6sexma. ITocie amozo MOXHO pasno-
Heumo O i memod Ha Hecko 008 moz20 sce 00

class Order, .
double price() {
double primaryBasePrice;
double secondaryBasePrice;
double tertiaryBasePrice;
/7 BAVHHYE BHSMCHEHMS

/=
=

<

Order PriceCalculator
primaryBasePrice
secondaryBasePrice

price()Q tertaryBasePrice
\
\ q compute

return niew PriceCalculator(this).compute()

MoTusuposka

B mansoii kxHUTE IO, npesecTb Heb X IIyrem
BBIJIEJIEHNSA B OT/IeIbHEIE METOABL YacTelt GONBIIOr0 MeToAa MOMKHO Cie-
JIaTh KOJ| 3HAUHTEJIBHO Gosee TNOHATHBIM.

JexoMnosunuio MeToza 3aTpyAHAET HAJHYME JIOKATBHBIX THepeMeHHBIX.
KOI‘JIB OHH NPUCYTCTBYIOT B HGOGKJIHP[, AEKOMIIO3UIIAA MOYKET OKas3aTbCA
CJIOKHON 3afiaueit. «3. it HOI MeToxa»
(Replace Temp with Query, 133) Moxer o61erdnTs ee, HO WHOT/|a He06X0-
AUMOe pacIIenieHne MeTo/a Bee JKe OKashlBaeTcs HeBO3MOKHBIM. B aToM
caydae HYMKHO HOTIyGiKe 3aIyCTHTh DYKY B AIUK C MHCTDYMEHTAMH ¥
H3BJIEYb OTTY/A 06sexm memodos (method object) [Beck].
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«3ameHa MeTola 00HeKTOM MeTonoB» (Replace Method with Method Object,
148) npeBpalliaeT JOKaJbHbLIE IIepeMEHHEIE B IIOJISI 00bEeKTa METOMOB.
3areM K HOBOMY O00LeKTy npuMeHfAeTcs «Boimenenue merogas (Extract
Method, 124), cozmalolee HOBEIe METOABI, Ha KOTOphIe pacnajfaeTcsd Iep-
BOHAYANLHBLIN METOJ,.

TexHuka

BeccorecTHo 3amMcTBoBana y Bexa [Beck].
¢ CospaiiTe HOBBIT KJIacC H HAa30BUTE €T0 TaK e, KaK METOJ.

¢ CosgaiiTe B HOBOM KJIacce TIoJie ¢ Mogudukaropom tinal Aas obbeKTa-
BJIAfleNIbI[a MCXOAHOTO MeToja (MCXOAHOro 00heKTa) U MO AJS BCexX
BpPEMEHHLIX IIePeMeHHLIX U IapaAMEeTPOB MEeTOo/a.

¢ Cosgaiite IjId HOBOr'O KJacca KOHCTPYKTOD, IPUHIMAOMNI NCXOMHLIHT
O0BEKT B BCe TapaMeTphL.

¢ CozzaiiTe B HOBOM KJacce MeTOJ ¢ UMeHeM «compute» (BEIYMCIUTE).

* CxomnupyiiTe B COMpute TEJO UCXOTHOTO MeTofa. [lJif BLI30BOB METOLOB
HCXOLHOr0 00/beKTa NCIIOIL3YIiTe 0JIe HCXOLHOTO 06beKTA.

¢ BrImoJHUTE KOMIMJIAINIO.

¢ 3aMeHHTe CTapbIii MeTOX TAKUM, KOTOPHIH cO34aeT HOBEIH O0'LEKT U BEI-
3BIBAET compute.

TenepL HayHHaeTCA He4YTO MHTepecHoe. HOCROJILRY BCe JIOKaJIbHbIE IIepe-
MeHHbIE€ CTaJI HOJAMM, MOXKHO ﬁeCHpeHHTCTBEHHO Pa3lOXHUTh METOJZ, HE
HYXIadCh IIPDA 9TOM B Iiepegayde KaKkux-au6o nmapamMeTrpoB.

Mpumep

s xopouiero mpuMepa norpeGoBasnacs ObI 1leJIad IJIaBa, IOITOMY f IIPO-
JeMOHCTPHUPYIO 9TOT pehaKTOPUHT HA METOLE, KOTOPOMY OH He HY’KeH.
(He 3agaBajiiTe BOIpPOCOB O JIOTHEKE STOr0 MeTOAa — OHa ObLna mpuayMaHa
II0 X0y Ziena.)

Class Account
int gamma (int inputVal 1int quantity 1int yearToDate) {
1nt 1mportantValuel = (1nputVal = quantity) + delta()
int importantValue2 = (inputVal + yearToDate) + 100,
1f ((yearToDate - importantValuel) > 100)
importantValue2 -= 20
int 1mportantValue3 = importantValue2 » 7,
// v Ta
return importantVaiued - 2 = importantValuel
}

Yrobnl IPEeBPATUTHL BTO B OOBEKT METOAd, s CHadajia O0BSABIAI HOBBIH
kJsacc. B HeM co3ZaeTcs KOHCTAHTHOE ITOJIe A UCXOAHOTO 00'beKTa U TI0JIA
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IJI BCEX IIapaMeTPOB M BpEMEHHBIX IEPEMEHHEIX, HIPUCYTCTBYIOIINX B Me-
TOZE.

class Gamma

private final Account _account,
private int 1inputVvai,

private int quantity,

private int yearToDate,

private int importantValuel;
private int importantValue?,
private int importantValue3,

OG6GBIUHO A TPUAEPKUBAIOCH COTJIAlIEHMA O IIOMETKe I10Jiedl MpeduKCcoM B
BUJE€ CHMBOJIA NOJUEePKHUBAHUA, HO, YTOOLI He 3aberaTh BIlepen, A ceifuac
OCTABJIO UX TAKUMH, KAKNE OHU eCTh.

Ho6aBuUM KOHCTPYKTOP:

Gamma (Account source, 1nt inputValArg, 1nt quantityArg, int yearToDateArg) {
_account = source,
1nputVal = 1nputValArg,
quantity = quantityArg,
yearToDate = yearToDateArg,
}

Temeps MOKHO ITepeMecTHUTh UCXONHBIA MeToh. Ilpu sTom ciaexyer mozu-
unuposars J00bIe BBI30BBEI QYHKIMEA ACCOunt TaK, YTOOBI OHYM BBHIIIOJIHS-
JINCH Uepes moJie _account :

1nt compute () {
wmportantValuel = (inputVal « quantity) + _account.delta()
importantValue2 = (1nputVal » yearToDate) + 100,
1f ((yearToDate - importantValuel) > 100)
importantValue2 -= 20,
int importantValue3d = importantValue2 + 7,
// v Taxk pganee
return importantValued - 2 + importantValuel,
}

ITocsie 3TOr0 CTAPHIA METOX MOAUGMVUUPYETCS TAK, YTOOHI JeJIerdpoBars
BBRINIOJIHEHUIE O6’beRTy METOLOB:

int gamma (1nt 1nputVal, 1nt quantity, int yearToDate) {
return new Gamma(this, inputVal, quantity, yearToDate) compute()
}

Bor, B cyursocTH, B ueM COCTOMT 3TOT pedaKTOpHHT. IlpenMyInecTBo ero
B TOM, YUTO Telepb MOXKHO JEerKO IPUMEHHUTh «BbIgenenue mMetoma» (Ex-
tract Method, 124) x Metomy compute, He GECIIOKOAChH O mepefade apry-
MEHTOB:

int compute () {
importantValuel = (1nputVal + quantity) + _account delta();
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importantValue2 = (inputVal « yearToDate) + 100;
AimportantThing();
int importantValue3 = importantValue2 = 7;
// and so on.
return importantValue3 - 2 » importantValuel;
3

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

3amewueHue anroputma (Substitute Algorithm)

K puT™ Gosree
3amenume meno memoda HOBLLM AN20PUMMOM.

MoTtueuposka

a He J1 criaTh Ha ToBOpAT, €CTh HECKOIBKO CII0-
cobos. HaBepHAKa O{HM U3 HEX Jerde, 4eM apyrue. C aIropaTMaMu 10 e
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camoe. Ecnu obnapy:kuBaeTca 6oJiee MOHATHBIA ¢11ocol caesaTs 4To-aubo,
cJIeyeT 3aMEHUTH CJOMKHBIN criocob mpocTeIM. PedaKTOPHHr IO3BOJIAET
pasjararthk CJIOKHBIE Belly Ha 6oJiee IPOCTHIe YacTH, HO MHOT/Ia HACTYIIAET
TaKO# MOMEHT, KOT/la HaJO B3ATH AJITOPUTM IIEJIUKOM ¥ 3aMEHHUTD €r0 YeM-
nm6o OoJsee MPOCTHIM. DTO TIPOUCXOAUT, KOTJA Bhl OJMMKe BHAKOMUTECH C
3agaudeil 1 oOHAPYKUBAETE, UTO MOMKHO PEIIUTD ee 6ojiee IPOCTHIM CIIOCO-
6om. HHOrga ¢ 5TUM CTAJKHBACIILCA, HAUAB KCIIOJAB30BATH OUOIHMOTEKY,
B KOTODOil ecTh GYHKINHY, ZYOAUPYIONIYe UMEIOUIHIICT KOA.

HWHorpa, xorza ’KeJlaTeJIbHO M3MEHMTD aJrOPUTM, YTOOLI OH pelltajl He-
CKOJILKO UHYIO 3aa4y, JleIie CHAYaJIa 3aMEeHHTh ero TAKUM KOZOM, B KOTO-
POM IIOTOM IIPOILlEe IPOU3BECTI HEeOOXOAUMEIe U3MEeHEeHHUA.

Ilepes BrIMOMHEHKEM DTOTO ITpHeMa yOeAUTECH, YTO ZaibHeHIast AeKOMII0-
3UNKUA METOAA YoKe HeBOZMOXKHA., 3aMeHY GOJIBINIOTO0 U CJIOMHOTO aJITOPHT-
Ma BBIIIOJHUTBH OUeHb TPYZAHO; TOJBKO IIOCJEe ero yIPOIleHUs 3aMeHa cTa-
HOBHUTCS OCYIIECTBUMOM.

TexHunka

¢ JlogroroseTe cBO¥M BapuaHT ajropuTMma. J{obelitech, 4TOGHI OH KOMIIHU-
JILPOBAJICA.

¢ JIporoHure HOBBIH AJrOPUTM Yepe3 CBOM TeCThl. ECiiM pes3yInTaThl Ta-
KKe Ke, Kak | AJI8 CTaporo, Ha 9TOM CJeAyeT OCTAHOBUTLCH.

¢ Ecam pesyJpTaThl OTIINYAKOTCA, MCIIOJAB3YHTE CTADPBIH AJNTFOPUTM 14
CDABHEHUA IPHU TECTUPOBAHMIY U OTJIALKE.

» Buoinoanume xanic0viil KOHMPObHLLL NPUMED CO CMAPbLLM U HOBbLM Q120
pummamu u ciedume 3a pesyivmamamu. Imo nomoxem ysudems, ¢ Ka-
KUMU KOHMPOLbHLIMU NPUMEPAMU B03HUKAIOM npobiembl U KaK020 poda
amu npob.rembt.



MepemelueHne pyHKUNN
MeXay oobekTamum

Pemtenue o ToM, e pa3MeCTHTh BBIIIOJIHSeMble (DYHKIIUY, ABJIACTCA OX-
HUM n3 Haubojee PyHAAMEHTANBHBIX PElIeHUN, IPNHUMAaeMbIX OPH IIPO-
eKTupoBaHuu 06HeKTOB. I paborar ¢ o6beKTaMu CBBHINIE AECATH JET, HO
MHe O CHX IIOp He YJaeTCH cesaTh IpaBHJIbHBIH BEIOOD ¢ IEePBOTrO pasa.
Panspmie 970 MeHs 0eCIOKOMJIO, HO ceHdac s 3Hal, 4TO pedaKTOPUHT II0-
3BOJISIET UBMEHUTD pellieHue.

YacTo Takue 1pobieMBl pemanTesa mpocTo ¢ nomoirbio «Ilepememenus
meToza» (Move Method, 154) unu «Ilepemertienns nosns» (Move Field, 158).
Ecusu Hao BHINOJRUTE 00€ oIepaluy, TO NpeAlouTuTeNLHee HauaTh ¢ «Ile-
pemerntteHus mosi» (Move Field, 158).

YacTo KJACCH Heperpyskennl Gyurnuamu. Torga s npumeHAlo «Bolgese-
une kaacca» (Extract Class, 161), 4yTobH pasneauTs 3TH QYHKIUY HA Yac-
Tit. EC/IM HeKOTOPBIII KJacC MMeeT CHHUIIKOM Majo 00s3aHHOCTeH, ¢ II0-
moInpio «BerpamBaumsa kiacca» (Inline Class, 165) a IprUcoefUHAO €ro K
apyromy Kjaccy. Ecau dyHKINM Kjacca Ha CAMOM JeJe BBLIIOJHAIOTCS
APYTHM KJIACCOM, YACTO YAOOHO CKPHITE 3T0T HaKT ¢ HOMOLIbIO « COKPEITHA
nenerupoBanus» (Hide Delegate, 168). NHorKa cokphbITHE KJIacca, KOTOPO-
MY ZeJEeTHPYIOTCS (PYHKIIUH, IPUBOAUT K IOCTOSTHHLIM N3MEHEHUAM B UH-
tepdelice Kaacca, U TOTHA CIEAYET BOCIOJAb30BATLCA « ¥ AajleHreM IIocpe/-
uuka» (Remove Middle Man, 170).

JIsa mocneguux pedaKTOpHHTa, ONMMCHIBaeMble B 9TOH riase, «Bpemenue
pHemtHero merofia» (Introduce Foreign Method, 172) n «Bepernue Jjo-
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KajbHOTO pacmmpenuss (Introduce Local Extension, 174), npeicTaBasOT
co0oii ocobrie cayuan. d BRIOMpPAO X TOJIBKO TOrJid, KOT'Aa MHE HeJOCTy-
IIeH UCXOAHLIA KO KJiacca, HO IIepeMeCTUTs GYHKIINY B KJACC, KOTOPHIA g
He MoT'y MOAU(DUIINPOBATE, TEM He MeHee, Halo. Ecau TaKuxX MeTo0B Bce-
o OAUH-IBA, s1 NpUMeHAl0 «BBenenue sHernero merona» (Introduce For-
eign Method, 172), ecnin e MeTOROB GOJIBIIIE, TO IIONL3YIOCH « BBeseHMEM
JOKaJbHOrO pacmiupenuna» (Introduce Local Extension, 174).

MNepemewieHne metopa (Move Method)

Meroz ualne MCIOAb3yeT MYHKIUKM APYroro KJjacca (HJIH HCIOJL3YETCH
UMH), & He TOro, B KOTOPOM OH OIpefeseH — B JaHHOE BpeMs M, BOZMOXK-
HO, B Gyayinem.

Cozdaiime HO8bLIL Memo0 ¢ AHANOZULHLIM MELOM 8 MOM KAACCe, KOMOPbLil

yauie 8Cez0 UM UCNOJNb3YEemCs. 3aMeHUme meso npexcHezo memoda
npocmoim deslezupo8aruem Uiy ydaaume ezo 80obuie.

Class 1 Class 1
aMethod()
=
= 7
Class 2 Class 2
aMethod()

MoTusupoBka

Ilepemerrienre MeTOLOB — 3TO HACYIIHLBIA xJe6 pedaxTopunura. S mepeme-
IIa10 METOALI, eClIM B KJIaccaX COCPENOTOYEHO CIHIIKOM MHOTO (QyHKI[ui
HJIM KOTJA KJIACCHI CJIHIIMKOM ILJIOTHO B3aHMOAEHCTBYIOT APYT C JIPYIOM H
CJIHMIIKOM TECHO CBA3aHHI. Ilepemelas MeTOZbI, MOKHO CAEJATH KJACCH
mpoiiie ¥ fo6UThCA 60Jiee UETKOM peanusanuy GYHKIUH.

OGBIYHO A MPOTVIAABIBAIO METOABI KJIACCA, IBITAACH O0HAPYKMUTH TaKOMH, KO-
TOPHIil Halre o0palaeTca K IpyroMy o0beKTy, 4eM K TOMY, B KOTODOM caM
pacnoJiaraetcs. 970 MOJIE3HO AeJaTh Hocje TepeMellleHus KaKuX-JIn0o 1mo-
Jei. Haliga mogxogAmui i mepeMereHnd MeTol, A pacCMaTpUBalw, Ka-
KHe MeTOAbI BBIBHIBAIOT €ro, KAKMMM METOJaMU BBLI3EIBAETCA OH CaM, H
Iy IIepeorpeessionie ero MeToAsl B HepapXun KJjaccoB. f craparocs
OIIpe/leJINTh, CTOUT JIU HPOAOJKUTEL PaboTy, B3SB 3a OCHOBY OO'BEKT, C KO-
TOPHIM JAHHBIM METOJ B3aMMOIEHCTBYET TeCHee BCero.

IIpuusaTs pentenne He Bcerga npocto. Eciiv HEeT yBePEeHHOCTH B HeoOXoxu-
MOCTH II€PEMEIIeHU s JaHHOI0 MeTO/[a, A MEPEeX0KY K PACCMOTPEHUIO APYTUX
MeTOo0B. YacTo MPUHATHL penlenue 00 UX mepemeneHun uporre, ParTu-
YecKH 0c000ii pasHUIE! HeT. Ecoiu IPUHATS pellieHne TPYAHO, TO, BEPOSITHO,
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OHO He CTOJb Y K BaXXHO. bz} IPUHUMAIO TO pellIeHNe, KOTOpOoe NOACKAa3kIBaeT
HUHCTHHKT,; B KOHIIE€ KOHIIOB, €TI0 BCErjla MOXXHO 6}7116'1‘ HU3MEHUTh.

TexHMKa

Hsyunre BCe QYHKINN, UCIOAL3YEMEIE HCXOAHEIM METOROM, KOTOpEHIE
onpefieJIeHB B UCXOJHOM KJlacce, ¥ OIpelesiuTe, He CJIelyeT I UX TaK-
JKe IePeMeCTUT.

» Ecau Hexomopas QyHKYUS UCNOLbIYEMC MOJLKO MeM Memodom, Komo-
Duiil 8bL coBupaemece nepeMecmumy, ee moxce 8noiHe MONCHO Nepemec-
mumo. Ecau ama Qyrryus ucnorsvayemes dpyzumu memodamu, nocmom-
pume, Heavb3A AU U ux nepemecmums. Hroz0a npouje nepemecmums cpa-
3y epynny memodos, weM nepemewsams ux no 0GHOMY.

IIpoBepbTe, HET JIM B MOZKJIACCAX ¥ POAUTENLCKUX KJIAaccaxX UCXOAHOrO
KJacca Jpyrux o0baBiIeHu Meroja.

> Ecau ecmb Opyzue 005461eHUA, nepeMeleHILe MOXem OKA3AMbCsa HeB03-
MONCHBIM, NOKA NOAUMOPPUIM MmaKdice He Gydem ompancern 6 yeleeom
Kxaacce.

O0basuTe MeTOJ B IleJIeBOM KJiacce.

> Mooceme avibpamy 014 Hezo Opyzoe ums, 6oJee onpasdannoe 014 yere6o-
20 Kaacca.

CxonupyiiTe KoJ M3 HCXOAHOIO MeTolda B 1eaeBoil. IIpucnocobbre Me-
TOX 4JIsi paboThHL B HOBOM OKPY KEHHH.

» Ecau memody nyxcen ezo0 ucxodnwlil 06sexm, Heobxo0umo onpedeaums
Cnocol cCulIKU HA Hezo u3 yenesozo memoda. Ecau 6 yenesom raacce
Hem coomeemcmaynuLez0 Mexanusma, nepedailme HogoMYy Mmemody
CCBLAKY HA UCXO0HDBLL 06BeKm 6 Kaiecmae napamempa.

» Ecau memod codepicum o6pabomuuku UCKAIOUUMEebHbLX CUMYAYLL, On-
pedenume, KAKOMY U3 KJAACCO8 JA0zUuiHee 00pabamuiéamb UCKAIOWU-
meavHble cumyayuu. Ecau amy ¢ynryuio credyem 6binoaHAMb UCX00-
HOMY Kaaccy, ocmasbme 006pabomyuuKy 8 HeM.

BEITONHUTE KOMITMJISAIIMIO IIeJIEBOTO KJIacca.

OmnpezpenuTte cr1ocod CCHIJIKY Ha HYSKHBIH 11eJ1€BO# 00bEKT 13 MUCXOTHOTIO.

» ITone unu memod, npedcmasnswujue yenregoii 06seKm, mozym yice cy-
wecmeosams. Ecau nem, nocmompume, mpydno au co3dams das amozo
Memod. ITpu HeyBayve Hado co3dams 6 UCXO0FHOM 06BeKMEe HOBOE NoJe, 6
Komopom 6ydem XpAHUMbCA CCoIAKA HA Yeaesoll obszexm. Taran modu-
Qurayus Moxdcem cmameb NOCMOAHHOL UL cOXparHumbcs Jo mex nop,
noka pepaxmoputz He no3eoaum ydarums amom o6seKm.

CrenaiiTe U3 NCXOJHOTO METOAA JEeJIETUPYIONTHI MeTO/.
BrinosauTe KOMIHAANUIO B TECTUDOBAHUE.

Oupegennre, cAeAyeT IU YEAIUTD UCXONHBIH METON MJIX COXPAHUTE €TI0
KaK [JeJeTHPYIOUHi CBOu GYHKI[AH,

> IIpowe ocmasumb ucxoduvlii memod wax Oenezupynoujuil, ecau ecms
MHOZ0 CCHLIOK HA HEZO.
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Eciu uMCXOJIHBIE MeTOR VAaJiAeTCs, 3aMeHUTe Bce o0pamjeHus K HeMy
o0paImeHnAMH K CO3JaHHOMY METOLY .
> BotnoaHame KOMRUAAYUIO U MECMUPOBARUE MONCHO NOcAe Kaxdoil

CCHLAKU, XOMS 00bILHO npowe 3amMeHumyp 8ce CCulAKU cpa3y nymem nouc-
Ka U 3aMerbl.

BrInOJHNTE KOMIAAAIUIO U TeCTUPOBaHUE.

Mpumep

Hauupli pedaKTOPUHT HILIIOCTPAPYET KJIace 0aHKOBCKOI'O CUETa:

class Account
double overdraftCharge() {
1 (_type 1sPremium()) {
double result = 10,
1f (_daysOverdrawn > 7) result += (_daysOverdrawn - 7) = 0 85,
return result,
}
else return _daysOverdrawn « 1 75,
}

double bankCharge() {
double result = 4 5,
1f (_daysOverdrawn > Q) result += overdraftCharge(),
return result,

}

private AccountType _type,

private int _daysOverdrawn,

IIpexcraBum cebe, 4TO 6yAeT BBEAEHO HECKOJILKO HOBBIX THUIIOB CUETOR CO
CBOMMH IIPABUJIAMY HAUHUCJIEHUS ILIATH 3& oBepApadT (IIpeBLIlIeH e Kpe-
guta). I Xxouy mepeMecTHTh MeToJ HAYHUCJIEHUS DTOU OIJIaThl B COOTBET-
CTBYIOII{HI THUII CHYETA.

IIpex e Bcero, mocMOTpUM, Kakue QyHKONU UCIOIb3yeT METOJ overdraft-
Charge, u pemiuM, cJaeAyeT JIN NEPEHECTH ONNH METO/ HJIHK Cpa3y BCIO I'pyl-
ny. B gannoMm cirydae Hajo, yToOwI moJe _daysOverdrawn oCcTajxoCh B UCXOJ-
HOM KJIacce, TOTOMY UTO OHO OyAeT pa3HbIM IJIA OTAEILHBIX CUETOB.

TIocne 3TOTO ST KOTIUPYIO TEJIO METOXA B KJIACC THIIA CUETA K IOLTOHSIO ero
0 HOBOMY MECTY.

class AccountType
double overdraftCharge{int daysOverdrawn) {
1f (isPremium()) {
double result = 10,
1f (daysOverdrawn > 7) result += (daysOverdrawn - 7) » 0 85,
return result,
}
else return daysOverdrawn = 1 75,

}
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B gaHHOM cay4ae MOATOHKA O3HAYaeT yAaJeHue _Type U3 BHISOBOB QyHK-
AR account ¥ HEKOTOPhIE AEHCTBUA ¢ TeMU QYHKIMAME account, KOTOpEIe
Bce ke Hy:XHBI. Eciu MHe Tpefyercs HekoTopas (DYHKIHS HCXOZHOTO
KJacca, MOMKHO BeIOpaTh OJMH U3 yeThIpeX BapuaHTos: (1) mepeMecTUTH
3Ty QYHKIMIO B IIeJIeBOM KJacc, (2) co3faTh CCRUIKY M3 MeJIeBOIo Kjacca B
VICXOXHBIM HMJIN BOCIIOJIB30BAThCH YiKe uMempineica, (3) nmepeiaTe UCXOA-
HuIfl 00HLEKT B KAaUecTBe mapaMerpa MeToaa, (4) eciau geobxogumaa QPyHK-
YA IpeficTaBisieT co6oi mepeMeHHYIo, IepelaTh ee B BIe IapaMeTpa.

B zannom cnyuae g nepeial nepeMeHHYIO KaK TapaMeTp.

Ecau MmeToj mogorHaH A KOMIWIUPYeTCA B IeJIEBOM KJjiacce, MOXKHO 3aMe-
HUATH T€JJO UCXOAHOTO MeTOja IMIPOCTHLIM AeJIETUPOBAHUEM!

class Account
double overdraftCharge() {
return _type overdraftCharge(_daysOverdrawn)
}

Tenepb MO HO BEINOJTHHUTL KOMIIAJIAITUIO U TeCTUDOBAHNTE,

MoxHO 0cTaBUTS BCE B TAKOM BUJE, 2 MOXKHO YAQJIUTE MEeTOJ U3 HCXOLHOTO
KJacca. ,HJIH yviAaJieHud MeToxa Hafgo HaiTu BCe MeCTa ero BLI30Ba ¥ BBINOJ-
HHTH B HUX Ilepeajjpecalliio K MeTOAY B KJjiacce THUIla cueTa:

class Account
double bankCharge() {
double result = 4 5
1f (_daysOverdrawn > 0) result +=
_type overdraftCharge(_daysOverdrawn)
return result

}

ITocse 3aMeHB! BO BCeX TOUKAX BHI30BA MOMKHO YAAJNUTEL 00bABIEHNE MeTO-
Ia B Account. MOKHO BRIIIOJHST, KOMIMJIKNPOBAHKE U TeCTUPOBAHHE TIOCHE
KasKI0T0 yaaierus mubo caeaaTh 9To 3a ogunH npueM. Eciu MeTof He ABJIA-
eTCHA 3aKPBITHLIM, HeOGXOAUMO MOCMOTPETS, He IIOJNB3VIOTCA I UM Apyriue
EJjacchl. B ¢TPOro THIN3MPOBAHHOM SI3LIKE IIPY KOMITUJISIIUH IIoCHe yaae-
HuA OOBLABJEHUSA B HCXOAHOM Kjacce O0HAPYKHBAeTCA BCe, YTO MOIVIO
OBITH IPOITYIIIEHO.

B nanHOM cayuae MeToj o0pauiajics K efHHCTBEHHOMY IIOJIIO, IIODTOMY
¢cMor IIepejfaTh ero Kak nepeMednyio. Eciau 651 METOX BBI3BIBAJ APYTOi Me-
TOJ, KJIacca ACcount, st He cMor 6Bl 3TOTO ¢estaTh. B TAKUX CUTYalUAX TPe-
OyeTcs mepenaBaTh MCXOAHBIM 06BEKT:

class AccountType
double overdraftCharge(Account account) f{
1f (1sPremium()) {
double result = 10
1T (account getDaysOverdrawn() > 7)
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result += (account getDaysOverdrawn() - 7) = 0 85,
return result,
}
else return account getDaysOverdrawn() » 1 75,
}

A rakike mepenaio MCXOAHBEIH 00BEKT, Korjga MHe TpeGyeTcss HECKOJLKO
GyHKIME Kacca, XOTA eCId UX OKa3bIBAeTCH CJHHUIIKOM MHOTO, Tpebyercs
JOTMOJIHUTENLHBIA pedakTopuur. OGBIYHO MPUXOAUTCA BEIIIOJIHUTD JEKOM-
TIO3UITHIO ¥ BEPHYTL HEKOTOPHIe YaCTH 06paTHO.

MepemeteHue nons (Move Field)

Tlosne mcmoabsyercs Wiy GyaeT MCIONB3OBATHCHA APYTUM KJIACCOM dYalie,
YeM KJIACCOM, B KOTOPOM OHO OIIPefIeJIeHO.

Cosdaiime 8 yesesom Kaacce HO80e noje u ompedaxmupyiime 8cex ezo
noavsosameaeil.

Class 1 Class 1

aField

Class 2 Class 2

aFeld

MoTtusuposka

IlepemelnieHye COCTOAHUN M TTOBEAEHUA MEMKAY KJACCAMH COCTABJIAET ca-
MYI0 cyTh pedarxTopunra. Ilo Mmepe pa3pabOTKKM CHCTEeMB! BhISICHAETCS He-
00XOAUMOCTh B HOBBLIX KJIacCax U mepeMelleHuHd QYHKIUA MeXIy HUMU.
PasyMuOe 1 IpaBUJILHOE IIPOEKTHOE pEeLIeHUe Uepes Hemesl0 MOXKeT OKa-
3aThca HenpaBuabLHEIM. Ho mpoGiema He B 9TOM, a B TOM, 4T00BI He ocTa-
BUTH 5TO 6e3 BHUMAHNIA,

1 paccMaTpHUBaI0 BOZMOXKHOCTE ITepeMEI[eHUs TIOJIA, eCJAU BUXKY, UTO €ro
HCITONb3yeT GOJIbliie METOLOB B JPYI'OM KJAacce, YeM B CBOeM COGCTBEHHOM.
HcnonnzoBanme MoKeT GbITh KOCBEHHBIM, Uepe3 MeTOABI JocTyma. MoXHO
IPUHATH PELIeHUE O IepeMelleHu MeTOAOB, UTO 3aBUCHUT OT HHTepdeiica.
Ho ecnu npeacraBisercs pasyMHbIM OCTABHTH METOABI Ha CBOEM MECTe, &
nepeMeniamo moJe.

ApyrumM ocHOBaHUEM [JIA [TEPEeMEIeHns OIS MOKeT OBITh OCYII{eCTBIIe-
Hue «BroigeneHuda riacca» (Extract Class, 161). B sTom ciryuae cHayaja
TIePeMeIaIoTCA HOJs, a 3aTeM MEeTOLBI.
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TexHUKa

Eenu none oTkphiToe, BhinoauuTe « Murancynanuio noas» (Encapsula-
te Field, 212).

» Ecau evt cobupaemech nepemecmums memoodbt, 4acmo o0pawauiLecs K
noAI0, WL ecmb MHO0Z0 Memodos, 06pauanWyuxca K oL, MoXem oKa-
3ambea nonesHbLM 8ocnoisdoeamovci «Camounkancyasyueil noasy (Self
Encapsulate Field, 181 ).

BrimosiauTe KOMIWIAIHNIO 1 TeCTHPpOBaHNUE.

CosnatiTe B eJeBOM KJiacce IOJIe ¢ METONAMH JIJIA UTeHUHA N YCTAHOBKH
3HAYECHHH.

CroMmounupyiite meaeBoit Kiace.
OnpepenuTe crrocod CCHIIKY Ha NeNeBOH 00beKT U3 HCXOLHOTO.

» I[enesoll knacc moxcem Gblmb NOLYUEH Yepe3 Ynce uMeu,uecs nois Uil
memodvl. Ecau Hem, nocmompume, mpyoHo au co3damb Gisa 3mozo me-
mod. ITpu nHeydaue caedyem co30ams 6 ucxoGHoM 06BeKme HOB0E NOJLE, 8
Komopom 6ydem xXpanumuvca CColiKa Ha yeareaoll oGsexm. Tarxan modu-
Qurayua moxem Cmamv NOCMOSHHOU UIU coXpanumyes do mex nop,
noka pechakmopurz He no3eoaum yoaiums 3mom obsexm.

¥V panuTe MoJjie U3 UCXOLHOTO KJIacea.,

3aMeHHUTe BCE CCHUIKM HA HCXOJHOE IIojie o0pallleHHAMM K COOTBET-
CTBYIOILIEMY METOJY B IIeJIEBOM Kjacce.
» YUmeHue nepemeHHol 3amerume o6paujeHuem K Memody noayieHus 3Ha-

YyeHUus 8 yeaegom obsexme; onsa npuceausarusa nepemeuuoft 3ameHume
CCHLAKY o6pau4enue.m K Memoay YCMAHOBKU 3HAYEHUA 8 UeNe80M o6zexme.

» Ecau none He agasemcs 3axpolmublM, NOULLME CCOLAKL HA Hez20 80 8CeX
nodr.aaccax ucxo0Hozo Kaacca.

BrinossnuTe KOMIUAALKAIO K TECTAPOBAHUE.

Mpumep

Husxe npefcTaBieHa YaCTh KJacca Account:

class Account
private AccountType _type,
private double _interestRate,

double interestForAmount_days (double amount, 1int days) {
return _interestRate = amount + days / 365,
}

f1 xouy mepemecTHTH ITOJI¢ NPOIEHTHOM CTaBKM B Kjacc Tuma cuera. EcTh
HECKOJBbKO METOJO0B, o0paniaioniuxcs K 3TOMY HOJI0, OJHUM U3 KOTODBIX
ApasgeTcd 1nterestForAmount_days.

I[aJIee co3zraercsa noJie ¥ MeToJbl JOCTYIIa K HEeMY B I1eJIEBOM KJiacce:

class AccountType
private double _interestRate,



160 Mnasa7 MNepeMeLleHue MYHKUUA MexXy obbekTamu

void setInterestRate (double arg) {
_1nterestRate = arg,
}

double getInterestRate () {
return _interestRate,
}

Ha sToM aTane MOXHO CKOMIIHAJINPOBATH HOBBIH KJIacc.

Tlocsie aTOTO 5 TIEpeaspecyid MeTOALI UCXOAHOTO Kjacca AJaA MCIOJNb30Ba-
HUS [eJIEBOTO KJacca U YAaJdIo TIoJie IPOIeHTHON CTABKY M3 MCXOXHOTO
KJjacca. 3TO [MoJie HaJ[0 YAaJIUTh IS YBEPEHHOCTH B TOM, 4TO Irepeajpeca
nus geficTsuTeabHO npoucxoaur. TakuM o0pasoM, KOMIUIATOP IIOMOKET
OOHAPYIKUTH METOBI, KOTOPHIe OBLIN IPONYINEHBI IPY Iepeapecaliny.

private double _interestRate,

double interestForAmount_days (double amount, int days) {
return _type getInterestRate() » amount = days / 365,
}

I'Ipvlmep: nanonb3oBaHne CaMmounHKancynaumm

Ecan ecTh MHOTO METO[0B, KOTOPHIe UCIOJIL3YIOT M0Jie IIPOLIEHTHOMN CTaB-
KM, MOXKHO HAUATh ¢ IpuMeHeHus «CaMOMHKaNCyadaunu nos» (Self En
capsulate Field, 181):

class Account
private AccountType _type,
private double _interestRate,

double interestForAmount_days (double amount, int days) {
return getInterestRate() « amount « days / 365,
'

private void setInterestRate (double arg) {
_interestRate = arg,
}

private double getInterestRate () {
return _interestRate,
}

B pesyansTare TpeGyeTca BHIMOIHUTE HeDeaipecaliuio TOJbKO AJIA MeT0L0B
JoCTyma:

double interestForAmountAndDays (double amount, 1nt days) {
return getInterestRate() = amount = days / 365,
}

private void setlnterestRate (double arg) {
_type.setInterestRate(arg),
}
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private double getInterestRate () {
return _type.getInterestRate(),

Toaasee npu KeJTaHUW MOYKHO BEIIOJIHUTE IIepeapecaniuio I8 KINEHTOB
MeTO/0B HOCTYIIa, YTOGH OHHW MCIOJL30BANH HOBBIH 00BekT. IipuMenenue
CaMOWHKATICYAANNH TIO3BOJISET BRITONHATE pehakTOPUHT 60Jee MEJIKNIMYU
maraMu. 9To YEOOHO, Korja KJacc OABepraeTcs 3HAUUTEIbHOA nepegen-
Ke. B wacrmocTH, ynpomaercs «Ilepemenierune metromas (Move Method,
154) g5 nepeIuCIOKaNy METOLOB B Apyroi Kaacc. Ecnau onu oGpaniaroT-
¢s K MeTo/JaM JOCTYMa, TO TaKMe CChIIKY He TPeOyeTcsa U3MeHSTh.

BoigeneHue knacca (Extract Class)

HexoTopsiil KJacc BLITOJTHAET paboTy, KOTOPYIO CHERYET MOJEIHTE MEXKAY
ABYMS KJIaCCAMH.

Cozdailme HO8bLL KAQCC L nepemecmume COOMBEMCMEYIWLE NOAL U
Memodvt U3 cmapozo KAACca 8 HOBbLiL.

Person Person Telephone Number
name \ officeTelephone areaCode
officeAreaCode > name

7, b
officeNumber 1 number
etTelephoneNumber
getTelephoneNumber i getTelephoneNumber
MoTusupoBKa

BepoATHO, BAM IPUXOAMIIOCH CJIBIMIATE WM YUTATH, YTO KJIACC JOJKEH
NPeJCTABIATEL OO0 ACHO OUePYEHHYIO a6CTPAKIINIO, BHITIONHATE HECKOIb-
KO OTUeTIUBLIX o0a3anHocTeil. Ha npakTHKe KJIacch! HOABEPKEHE] pa3pac-
Tauuio. To 3gecsk f0GABATCS HECKOJAbKO ONepPaldii, TO TaM TOABATCH HOBEIE
nauasie. Jobasnas HOBbie PYHKIWY B KJIACC, BLI YYBCTBYeTe, YTO IS HUX
He CTOUT 3aBOJANTE OTAEJLHBIN KJace, HO IT0 Mepe TOTo, KaK QYHKIHUYN pac-
TYT B IJIOASTCA, KJIACC CTAHOBUTCS CAHIIKOM CJIOMKHEIM.

IMonyuyaerca KaacC ¢ MHOMKECTBOM METOMOB M Kydel JaHHBIX, KOTOPLIA
CAKIIIKOM BeJUK AJsd MOHUMAaHuA. BE paccMaTpuBaeTe BOBMOXKHOCTE Das3-
AEJIHTDH er0 Ha YacTH U JeJIUTe ero. XOopoIlliuM IPU3HAKOM SABJSIeTCS code-
TaHHEe [MOJMHEOMeCTBa JaHHbIX C MOAMHOMEeCTBROM MeToA0B. Jpyroi xopo-
AR NPU3HAK — HAJIAYKE DOAMHOMKECTB JAHHBIX, KOTOpble OOBIYHO CO-
BMECTHO U3MEHAIOTCH WK HaXOAATCA B 0CO00M 3aBMCHUMOCTH APYT OT APY-
ra. IlosesHo 3azarts ceGe BOIIPOC O TOM, UTO NIPOU3ONJET, eCHM YIAIHUTh
yacTh JAHHBIX UAH MeTol. Kakue Apyrue gaHHbie HJIW METOLbI CTaHyT Gec-
CMBICJTCHHBI?
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OpauM U3 OPU3HAKOB, YAaCTO NPOABIAIONINXCA B JajibHelNIeM BO BpeMs
paspaboTKH, CIYKUT XapaKkTeD CO3TAHUSA MONTUNOR Kjacca. Morker oka-
3aThCS, UTO BHIJeJIeHEe NOATUIIOB OKA3bIBAET BO3AelicTBYE UL Ha HEKO-
Topbie GYHKIUY MU 4TO AJiS HEKOTOPHIX (PYHKIUI BhIZeJIeHHe TTOATUIIOB
MPOUIBONUTCH UHAYE, YEM JAJId JPYTUX.

TexHUukKa

Onpepenute, KaK OyoyT pasfeseHbl 00A3aHHOCTH KJacca.

Cospaiite HOBBIH KJace, BRIpAKAIOUIUI OTAeIseMble 00A3aHHOCTH,

> Ecau o6a3aHHOCMU npexdcHezo Kaacca nepecmarnn coonsemcmaeosams
€20 HA38AHUI0, NepeuMeryiime e20.

OprasuayiiTe CCHIIKY U3 CTAPOT'0 KJIACCA B HOBBIM.

» Moocem nompeGosamuvcs 06YycCMOPOHHARL CCbLAKA, HO He co3fasailime o6
PAMHYI0 CCOLAKY, NOKA IMO He cCmaxem Heo6xodumo.

Ilpumennte «IlepeMernenue monsi» (Move Field, 158) ko BceM 110aM,
KOTOPEIE JKeIaTeJIbHO TIePeMECTUTh.

Hocae Ka¥a0ro nepeMelieHua BBIIIOJHNATE KOMIIMJIAIMNIO U TECTHUPO-
BaHHe.

ITpumennte «Ilepememenne merona» (Move Method, 154) Ko BceM Me-
TOAAM, TIepeMelllaeMbIM M3 CTapore KJjacca B HOBbIA. HaunuTte ¢ mMero-
JoB GoJiee HU3KOro ypoBHS (BHI3LIBAEMBIX, 4 He BLIZLIBAIOIIINX) U HAPa-
uBaiite ux g0 6oJiee BEICOKOTO YPOBHA.

ITocne ramzoro nepeMeIeHus BHIOJHSINTE KOMIIUIAIHNIO U TECTHPO-
BaHUe.
IlepecmorpuTe nHTEPQEHCH KAMKAOTO KJIACCA H COKPATUTE UX.
» Co030a8 O8YCMOPOHHION CCHLAKY, NOCMOMPUINE, HELb3A LU NPe6pamums ee
6 00HOCMOPOHHION,
Onpezenure, L0JKeH JU HOBLIH KJacc ORITL BHICTABJIEH Hapy®Ry. Ecin

A, TO PELIKTe, KAK 3TO JOJKHO OBITh CAEJIAHO — B BUAE 00HEeKTA CChUT-
KH 1y 00beKTa ¢ HeU3MEeHAeMbIM 3HaYeHHeM.

Mpumep

Hatmy C IPOCTOr'o KJiacca, OIIUChIBAIOIIEr0 JUIHOCTD:

class Person

public String getName() {
return _name

}

public String getTelephoneNumber() {
return ( ( + _officeAreaCode + ) +

_officeNumber)
}
String getOfficeAreaCode() {
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return _officeAreaCode

¥

void setOfficeAreaCode(String arg) {
_officeAreaCode = arg

}

String getOfficeNumber() {
return _officeNumber

}

vold setOfficeNumber(String arg) {
_officeNumber = arg

}

private String _name
private String _officeAreaCode,
private String _officeNumber

B ganuoM nmpuMepe MOKHO BBIZEMUTH B OTEEJIbHEIN Ki1ace QYHKIIUN, OTHO-
cauuecss ¥ TenedoHHBIM HoMepaM. HauHy ¢ omnpefeneHUs KJacca TeJe-
¢douHOrO HOMEpA:

class TelephoneNumber {
}

370 661710 TpocTo! 3aTeM cozraeTcd CChIIKA U3 Kjaacca Person B kaacce Teje-
(orHOrO HOMEDA:

class Person
private TelephoneNumber _officeTelephone =
new TelephoneNumber()

Temepr npumensaio «Ilepemernenue nosust» (Move Field, 158) ¥ ogHoMy U3
moseii:

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()
}
vord setOfficeAreaCode(String arg) {
_officeTelephone setAreaCode(arg)
}
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Tlocne sTOro MOXHO EPEHECTH APYTOe TT0Je M TpUMeHNTL «Ilepemernienue
metozna» (Move Method, 154) xk HoMepy TenxedoHa:

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,

}

vold setNumber(String arg) {
_number = arg,

¥
private String _number
private String _areaCode,

ITocse aToro HEOOXOAMMO PEIINTL, B KaKO# Mepe ceaTh HOBHII KJacce Jio-
CTYIHBIM JJIs1 KAHEeHTOB. MOMKHO HONHOCTBIO CKPBITEH KJACC, CO3JaB Aid
uaTepdelica eerupyIoUiie MeTOERI, 4 MOXKHO CleIaTh KJIacC OTKPBITHIM,
MOKHO OTKDBITS KJIACC JINIIE JJIA HEKOTOPHIX KIMEHTOB (HaipuMep, HaXo-
OANINXCA B MOEM IaKeTe).

Pemus cresnaTs Kjaacce obuie OCTYITHEIM, CIeLyeT YYeCTh ONacHOCTH, CBA-
3aHHBIe CO cehLIKaMM, KaK OTHECTHCH K TOMY, WTO IPH OTKDBITHH TENe-
GOHHOrO HOMEpPA KJIWEHT MOKeT U3MEeHUThH Koj 30HBI? Taroe M3MeHeHHE
MOYKeT MPOU3BECTH KOCBEHHEIN KIMOHT — KJIMEHT KJANeHTa KJAHEeHTa.

IgOSDEOHKHIJ(LHEAyTOLHIIe]BapIIaHHTJ:

1. Honyckaercs namMmeHeHue JO6GBIM 00beKTOM 10001 YacTu Tene(OHHOT0
HOMepa. B takoM caydae TenedOHHBIH HOMep CTAHOBUTCHA OOBEKTOM
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CCBHLJIKH, M CJIEAYVET PACCMOTPETh «3aMeHy SHaUeHU A CChIIKoi» (Change
Value to Reference, 187). focTyl K TejiepOHHOMY HOMEDY OCYIIIECTBIIA-
eTca uepes SK3eMILIAp Kaacca Person.

2. §l He weyaw, yToOBI KTO-11G0 MOT H3MEHUTH TeJieOHHEIH HOMED, KPO-
Me KaK IOCPeJCTBOM METONOB aK3eMIUIfApa Kiaacca Person. MoxHO clie-
JaTh HeN3MeHsaeMbIM TeneOHHLIH HoMep WIK 00ecIeyUTh Hen3MeHsde-
Mblit uETEpdEc K TeqeOHHOMY HOMEDY.

3. CyuiecTByer Tak)Xe BO3MOMKHOCTL KJIOHMPOBATL TeNedOHHBIH HOMED
nepex TeM, KaK IPegoCcTaBUTE ero, HO 3TO MOXKeT IPHBECTH K Heopasy-
MEHUAM, IIOTOMY YTO JIOAX OYAYT AYMATh, YTO MOTYT U3MEHHUTE €ro 3Ha-
yenue. [Ipu 3TOM MOTyT TaKKe BOSHUKHYTH NPOOJIEMBI CO CCHIIKAMY Y
KJNEHTOB, ecJjik TeJieOHHBIH HOMED 4acTo nepeJaeTcH.

«Boigesnenne kaacca» (Extract Class, 161) 4acTo MCIONB3yeTCH [JIA IIOBHI-
UIeHNS KMBYYECTH NAPAJIIEeNLHON IPOrpaMMEl, TIOCKOJBKY IO3BOJISET ye-
TAHABJIUBATH pasiesjbHble OJIOKHPOBKH AJA ABYX IOJNYYAEMEBIX KJACCOB.
Ecnu He Tpebyercs 6J0KHMpoBaTh 06a 06BeKTa, TO U HE00A3aTeIbHO JeJIaTh
at0. IlogpoGHee 06 aTOM cKazano B paszeine 3.3 y JIu [Lea].

OpHaxko 31ech BOSHUKAET ONACHOCTL. Kean Heo6XoauMo o6ecrneuuTh COB-
MECTHYIO GJIOKMPOBKY 000uX 00BEKTOB, Bl IONazaeTe B chepy TpaH3aK-
Wi ¥ Jpyroro poja cOBMecTHHIX GnoxmpoBok. Kax ommcriBaerca y Jlu
[Lea)] B pazzene 8.1, sro cioxuasa 0671acTh, Tpedyoiias 6oiee MOLUTHOTO all-
napara, UpUMeHeHWe KOTOPOro o0LIYHO Majio onpaBiaHHo. IIpmMeHATH
TpPaH3aKIUY OUEHb IOJIE3HO, HO GOJBIIMHCTBY IIPOTPAMMUCTOB HE CJIeL0-
BaJio ObI GpaThed 3a HaNKUCcaHle MEHEIKEePOB TPaH3aKIIHiA.

BcrpanBaHume knacca (Inline Class)

Knacc BeIionHaeT CAUIIKOM MATI0 GYHKIHIH.

Hepenecmume gce pynrxyuu 8 Opyzoil kaace u yoaaume ucxo0Hbiil.

Person
Person Telephone Number
officeTelephone areaCode \ name
name number areaCode
7 number
getTelephoneNumber
getTelephoneNumber getTelephoneNumber
MoTtusmposka

«BerpamBanwme kKiaacca» (Inline Class, 165) npoTuBonoyoxkHo «Brizesne-
Huw Kjacca» (Extract Class, 161). I npuberar K 3T0# oniepanuu, €cIu oT
Kiacca CTAHOBUTCA MAJIO IOJL3LI U ero Haxo y6parsh. JacTo 9To MPoMCcXo-
IUT B pesyjabTaTe pedaKTOPHUHTA, OCTABUBILIETO B KJacce Mayio QYHKIVH.
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B sroMm ciayuae ciaeiyeT BCTABUTL AAHHBLIA KJjace B ApYroii, BeIOpaB s
HTOr'0 TAKOM KJIAcC, KOTOPBIA Yallle BCErO ero UCTIONb3YET.

TexHuka

O6BABKHTE OTKPBITHINA IPOTOKOJ HCXOAHOTO KJiacca B KJacce, KOTOPHIH
ero noraotuT. Heserupyiite Bce 3TH METOABI HCXOAHOMY KJACCY.

» Ecau 0as memodos ucxofrozo KaGCCA UMeem CMbicl OmOenbHbLL UH
mepeeiic, utnonrume neped scmpausanuenm «Bvidenenue unmeppeiica»
(Extract Interface, 341)

l'IepeHeche BCE CCBHIJIKM M3 MCXOJHOTO KJIacca B IIOTJIOIIAIOIINH KJIacc.

» OO6sasume ucxo0HbLil Kaacc 3aKpblmbim, 4¥mobbt yoarumyb CColAKU U3 3a
npedenos naxema Ilomensaiime mawrice umsa ucxo0H020 Kaacca, 1mobbl
KOMNULAMOP Nnepexeamui nosucuilie CCoLAKU Ha UCXO0HbLI KaacC.

BrinonnnTe KOMIRIANNIIO 1 TecCTHPOBaHUeE.

C nomomrsio «Ilepememennsa metona» (Move Method, 154) n «Ilepeme-
meuud noas» (Move Field, 158) nepemeniaiite QyHKIIUYU OLHY 3a ApY-
Toi M3 UCXO/HOTO KJacca, TOKa B HeM HUUYero He OCTaHeTcs.

OreayKuTe KOPOTKYIO ¥ CKPOMHYIO MIOMUHAJIBHYIO CIIYXKOY.

Mpumep

Co3zaB KJaacc U3 TeleOHHOro HoOMepa, s Teneps X0uy BCTPOUTS ero obpar-
Ho. HauHy ¢ OTAENbHEIX KJIACCOB:

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)

}
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String getAreaCode() {
return _areaCode,

'

vo1d setAreaCode(String arg) {
_areaCode = arg

}

String getNumber() {
return _number

}

void setNumber(String arg) {
_number = arg,

}

private String _number

private String _areaCode

Hauny ¢ 00ABJIeHUSA B KJIacce Person BceX BUAUMBIX METOAOB KJacca TeJjie-
GOHHOro HOMepa:

class Person

String getAreaCode() {
return _officeTelephone getAreaCode(),

}

vold setAreaCode(String arg) {
_officeTelephone setAreaCode(arg)

}

String getNumber() {
return _officeTelephone getNumber(),

}

vo1ld setNumber(String arg) ¢
_officeTelephone setNumber(arg)

¥

Temeps HAMAY KAMEHTOB TeleOHHOTO HOMEeDa U liepeBey UX Ha UCIIONb30-
BaHUe uHTepdeiica Kiaacca Person. Iloaromy

Person martin = new Person()
martin getOfficeTelephone() setAreaCode ( 781 ),

npeBpaliaeTcs B

Person martin = new Person()
martin setAreaCode ( 781 ),

Teneps MOKHO TOBTOPATE «[lepememnenue metona» (Move Method, 154) u
«Ilepemerienue nos» (Move Field, 158), noka ot riacca TeseOHHOTO
HOMepa HUYEero He OCTAHETCH.
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CokpbiTne genernposaHus (Hide Delegate)

KnnenT obpalaerces K felerapyeMoMy KJIaccy o6beKTa.

Cosdaitme Ha cepsepe memodbl, cCkpuiéauiue dellezuposarue.

Client Class Client Class

d

T
—7 !
!
————— J L - |
| : v
\‘(/ 4\1/ Person
Person Department getManager
getDepartment getManager N
1
v
Department
MoTusuposka

OZHMM M3 KJIIOUEBBIX CBOMCTB OOBLEKTOB ABAAETCHA WMHKANCyasamuda. Ws-
KanCcyJIAIHA 03HAYAET, YTO 00hEeKTaM IIPUXOAUTCH MeHbIle 3HATH O APy
FUX YacTHgX CUCTeMEI. B pesyabraTe npn MoaubuKaluy IpyTuX yacTeit of
3ToM TpebyeTcs cooGHIUTE MEeHbBIIIeMY YHCIY 00BEKTOB, UYTO YIIPONIAET BHE-
ceHue N3MeHeHUH.

Beagnit, KTo 3asuMaincs o0'beKTaAMH, 3HALT, UTO NOJA CAEAYET CKDPEIBATH,
HECMOTPSA Ha TO 4TO Java MO3BOJIAET AejaTh MOJsl OTKPBITHIMU. 1o Mepe
POCTa MCKYIIIEHHOCTH B O0'bEKTAaX MOSBJISeTCA ITOHMMAHKE TOTO, YTO HH-
KamcyJaupoBaTh MOYKHO Gojiee ITMPOKUI KPYT Beleii.

Ecay KJIueHT BBIBLIBAET METOJ, ONpeAeIeHHBIA HAJ OTHUM M3 TioJjed 00t
eKTa-cepBepa, eMy JAOJKeH GBITh M3BECTEH COOTBETCTBYIOINUN Aeserupo-
BaHHBIH 00beKT. Ecin n3MeHAeTCA MeJIerNPOBAHHBINA 06HEKT, MOXeT 10
TpeGosaTbes MoauMUKALUA KaneHTa. OT 3TOi 3aBMCUMOCTY MOMKHO 130a-
BHUTLCSI, IOMECTUB B CE€pBEp HPOCTOH [Jellerupyloiuii MeToj, KOTOpHH
cKpuIBaeT peserupoBaHue (puc. 7.1). Torga usMeHeHuss OrpaHUIUBAIOTCH
cepBepoM U He pacripoCTPaHAIOTCH Ha KJIHEHTA.

MoskeT OKasaThCd II0JE3HLIM NPUMEHUTE «Brigenenne xiacca» (Extract
Class, 161) XK HeKOTODBIM HJIA BCEM KJIHEHTAM cepBepa. Ecau CKpPEITH jese
THEPOBAHUE OT BCEX KJIUEHTOB, MOXKHO yO6paTh BCAKOE YIIOMUHAHUE O HeM 13
uHTepheiica cepaepa.
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Server Delegate

Client  |~—————

method() Q\ method()

N
N
N
\

delegate method(} [ﬁ

Puc. 7.1, IIpocmoe denezuposanue

TexHuka

o Tlnsa KasKA0ro MeTofia Kjacca-fejierata cosjaliTe IpocToit menerupyro-

LU MeTOA cepBepa.

* Moauduuupyiite KJINEHTA TaK, YTOOBI OH o6palnajicd K cepeepy.

» Ecau xauenm u cepsep Haxodamcs 6 pa3ublx naxemax, paccmompume
803MONCHOCMb OzZpAHUYeHUA Jocmyna K memody Oenezama 00LACMbIO

sudumocmu naxemad.

¢ Tlocne Hac'rpoﬁxu KaXxJaoro MetToza BBIIIOJIHUTE KOMIIUJIAIIUIO 1 TECTHU-

poBaHue.

e Ecau gocTyn K gexerarty 60ible He HY>KeH HUKAKUM KIveHTaM, yoepu-

Te K3 CepBepa MeTOoJ A0CTYIIA K gejierary.
¢ BrimoaanTe KOMIWIANWIO U TeCTUpOBaHHUE,

lpumep
Hauny ¢ k1accos, IpeAcTaRIaouIuX paboTHAKA U ero 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,

}
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public Person getManager() {
return _manager

Ecau kavenry TpebyeTrcst y3aHaATh, KTO ABJAETCS MEHEJKePOM HEKOTODOro
NNIla, OH JOJIKEeH CHAUAJIA Y3HATh, B KAKOM OTZeJie 9To Jauno paboTaer:

manager = john getDepartment() getManager()

Tax KIUEHTY OTKPEIBaeTcs XapaxTep paboTsl Kiaacca Department ¥ To, YTO B
HeM XpaHATCAd JaHHBIE O MeHeAKepe. ITY CBA3L MOMKHO COKPATUTh, CKDHIB
OT KJINeHTa KJjacce Department. 3To OCYI[eCTBASAETCS IyTEM CO3LAHUA IIPOC-
TOTO JeJIEruPyIoIero Meroaa B Person:

public Person getManager() {
return _department getManager()
}

Teneps He0OXOAUMO MOTUGDHUIINPOBATE BCeX KJIHMEHTOB Person, 4To0LlI OHX
WCIIOJIL30BAJIH HOBBLIM METOM;:

manager = john getManager()

IIpoBens naMeHeHNd AJd Beex MeTOROB Department u Beex KIAUEHTOB Person,
MOXKHO VEAJIUTH METOA JocTyIa getDepartment ua Person.

YaaneHue nocpegHuka (Remove Middle Man)

Kinacc coimurxoM 3aHAT HPOCTEIM JeJIeTHPOBARKUEM.
3acmaesvme KaLeHMA 00PAUAMBCA K Oelezamy Henocpedcmeenno.

Chent Class
r Client Class
|
t
V T :
| |
Person \ e ! o .
| I
/> 1 i
getManager ! 1
¢ % v
A Person Department
!
W R,
getDepartment getManager
Department




Ynanexue nocpegHuka (Remove Middle Man)

MoTtusunpoBka

B motusuposke «CokpoiTisa nenerupoBanusi» (Hide Delegate, 168) s ot-
Meyas IPeuMYINecTBa WHKANCYJISINA IIDUMeHeHUs AelerupyeMoro o0m-
exkra. OgHaxko ecTs U HeyjnobGCTBa, CBSA3aHHBIE C TE€M, YTO IPH KeJaHUU
KJIMEeHTa UCIIONb30BATh HOBYIO QYHKIMIO JejieraTa HeobXonumo no0aBHUTh
B cepBep mpocToil Aenerupyomuit meton. fobaBmenue socraTouno 60sb-
mIoro KoJandecTBa PyHKIMHM OKassiBaeTcs yTOMHTENbHEIM. Kiacc cepBepa
CTaHOBUTCS MPOCTO MOCPEAHUKOM, ¥ MOJKET HacTaTh MOMEHT, KOr4a KJIu-
eHTY JIyUlile HeIIOCPeACTBeHHO o0pamaThC K JeJIeraTy.

CkasaTh TOUYHO, KaKO# HOMKHA OBITH Mepa COKPBITHS JeJierMpOBaHUA,
TpyaHo. K cuacTsio, 9T0 HE CTOJNL BaykHO Giiarogapa Hanuuuio « COKPLITHA
nmesneruposauusn» (Hide Delegate, 168) n «¥Y najieHud nocpeganka» (Remo-
ve Middle Man, 170). MOYKHO OCYUIECTBIATL HACTPOUKY CHCTEMBI II0 Mepe
HagoOHOCcTH. I10 Mepe pasBHTHS CUCTEMBI MEHSIETCH W OTHOIIIEHNE K TOMY,
YTO AOJIKHO ObLITh CKPBITO. VIHKAMCYIALMNA, YEOBJETBOPABIIAA IOJTIOAA
Ha3amI, MOKeT OKasaThcH HeyHoGHO# B HacToAnini momeHT. CMbIca pedax-
TOPUHTA B TOM, YTO HaJ0 He PACKAUBATLCSH, & IIPOCTO BHECTH HEOOXOAUMEbIe
UCIIPaBJICHUA,

TexHUkKa

e (CoapgaiiTe MeTOA JOCTYNIA K JAeJIeTaTy.

e s Kask0ro CIyuad MCIONB30BaHUS KINEHTOM MeTOoLa Jlejierata yaa-
JIUTE STOT METOJ[ C cepBepa M 3aMeHHTE ero BbI30B B KJIUEHTE BHI30BOM
MeToAa neJeraTa.

¢ TIocsae 06paboTKM KaKIOTO METOAA BLINIOJNHANTE KOMOUJAIIKIO U TECTU-
poBaHUeE.

Npumep

Ins npuMepa 8 BOCHONBL3YIOCH KjaccaMu Person u Department, TIOBEPHYB
Bce B 00paTHYO cTopoHy. HauHeM ¢ Person, CKpBIBAIOIIErO JeJIeTUPOBAHYE
Department:

class Person
Department _department,
public Person getManager() {
return _department getManager()
class Department
private Person _manager
public Department (Person manager) {
_manager = manager
}

Yrobsl y3HaTh, KTO ABJIAETCA MEHEAXEPOM HEKOTOPOro JuLa, KJUEHT Je-
JlaetT 3a1poc.

manager = john getManager(),
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9To mpocTas KOHCTPYKIMS, WMHKarcyaupyiomas orgen (Department).
OjHAKO NpH HAJMYAY MHOKECTBA METOJ0B, YCTPOEHHBEIX TAKAM 06pasoM,
B KJIacce Person OKa3LIBAETCH CIUMIKOM MHOTO TPOCTHIX EEJXGI‘HPOBBHH'?L
Toraa nocpefHUKa JTydnre yaanuTs. CHaYama CO3LaeTCA METOA AOCTYIA K
nenerary:

class Person..
public Department getDepartment() {
return _department;
}

Ilocne 9TOro A 110 OYepesH PACCMATPHBAK0 KAXK/IBIH MeToZ. 51 HaxomKy Kim-
€HTOB, UCTIOJIL3YIOIHX 3TOT METOJ Pe rson, ¥ U3SMEHAIO UX TaK, 9TOGBI OHH
CHavaJja nmoJiy4aau Kjaacc-Aejerar:

manager = john.getDepartment().getManager();
Tloce aToro MoxxHO y6paTs getManager ua Person. KoMnuasnus nokasxer,
‘He GBLIO S 4ero-Iu60 yruymeHo.
Mosxer oKasaThCA YAOOHBIM COXDAHHTH HEKOTODHIE M3 JeJerupOBAHMIA.
B03MOIKHO, CIIEyeT CKPBITE AeerHPOBAHKE OT OJHHX KJIHEHTOB, HO IOKa-

3aTh APYTUM. B 5TOM ciIydyae TaKsKe HAJO OCTABATHL HEKOTOPEIE IPOCTHIE Je-
JIeTHPOBAHUA.

BBepeHMe BHelLHero Metoaa
(Introduce Foreign Method)

Heobxonumo BBECTH B CepBep JONOJHHUTENIbHBIA METOJ, HO OTCYTCTBYET
BO3MOXXHOCTH MOAHQ)PIKBIIMH KJjacca.

Cosdaiime & Kaacce kauenma memod, KOMOPOMY 6 Kaiecmee nepeozo
apzymenma nepedaemca Kaacc cepeepa.

Date newStart = new Date (previousEnd.getYear(),
previousEnd. getMontn(), previousEnd.getDate() + 1);

4

N
Date newStart = nextDay(previousEnd);
private static Date nextDay(Date arg) {

return new Date (arg.getYear(),arg.getMonth(), arg.getDate() + 1);
}
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MoTusupoeBka

CuTyauus TOCTATOYHO paclpocTpaHeHHas. ECTh NIPEeKPacHBIN KJace ¢ OT-
JUYHLIMM CepBACAMU. 3aTeM OKa3bLIBAETCS, YTO HY)KeH elle OJUH CeDBUC,
HO KJIACC ero He npejgocrasiser. MbI KaaHeM Kiaace co ciaoBamu: «Hy noue-
MY JXe ThI 3TOro He Jenaeinnb?» EciY eCcTh BOSMOKHOCTh MOAN(DUIIMPOBATE
UCXOAHBIA KOX, BBOAWUTCA HOBLIA MeTod. Ecim Taxoil BO3MOMKHOCTH HeT,

NPUXOAUTCA OOXONHBIME NYTAMHY IIPOTPAMMUDOBATL OTCYTCTBYIOI{UH Me-
TOJ B KJAHUEHTE.

Ecou ®XIMEHTCKHUH KJACC MCTOJL3YET 3TOT MeTOJ eAWHCTBEHHBIM pas, TO
JONMONHUTENLHOE KOAWPOBAHME He NPEeICTABJsdeT OOABINTHUX HpobJjeM H,
BOBMOXKHO, Jaxe He TpeGoBaloch A UCXOAHOro Kiacca. OfHAKO eciiu Me-
TOJ, UICIIOJE3YeTCs] MHOTOKPATHO, NPUXOAUTCA IOBTOPATL KOZUPOBaHUE
CHOBA ¥ cHOBA. IIOBTOpPEHUE KOJla ~ KOPEHE BCEeX 30JI B IPOIpPaMMax, O3TO-
MY IOBTOPAOUIMHACH Kox HeoOX0IuMO BELAENUTD B OTAedbHEIN MeTo . Ilpn
MPOBEAEHHM 3TOr0 pe(paKTOPUHTa MOXKHO ABHO U3BECTUTHL O TOM, UTO 3TOT
MeTOJ B JeHCTBUTENBHOCTH AOJKEH HaXO/UTHCH B MICXOAHOM KJlacce, cle-
JIaB er0 BHEIIHNM MeTOA0M.

Eciu o6Hapy:XKMBaeTcs, UTO AJd KJacca cepBepa CO3JaeTcs MHOTO BHeEII-
HHX METOJOB MJIK YTO MHOTMM KJaccaM TpebyeTcs OfWH ¥ TOT K€ BHEIITHN#
METOJ, TO CIeNyeT NIPUMEHUTL APYToil pedaKkTopuHT — « BBeJeHne J0KaIb-
uoro pacmupenus» (Introduce Local Extension, 174).

He zalpiBajiTe 0 TOM, YTO BHEIIHUE METOABl ABJIAIOTCA MCKYCCTBEHHBIM
npuemoM. ITo BOSMOKHOCTH cTapaiiTech mepeMeIaTh METOALI Ty A8, IIe HM
HAANEKUT HaXoAuTheA, Ecan ripobiieMa CBA3aHA C ITPABAMHE BJIAJeIbIA KO-
Ia, OTIpaBbTe BHELIHMN MeTo BJAafelbly KJacca cepBepa H IOMNPOCHUTE
€r0 Peain30BaTh METO AJIs Bac.

TexHUKa

¢ CospaliTe B KJIacce KJIMEHTA METO/, BLINMOJHAIOIIMII HYKHble BaM Jei-
CTBUA.

» Cosdasaembiii memod He JoasceH 00paULAMbCL K KAKUM-AUBO xaparkme-
pucmukam Kauenmckozo kaacca. Ecau emy mpeGyemca Kaxoe-mo 3Ha-
YeHue, nepedailme ez0 8 Kaiecmee napamempa.

. Cnenaﬁ're HepBhRIM ITapaMeTpoM MEeTOoAa 3K3eMIIJIAD KJjaacca cepBepa.

¢ B KOMMEHTapHX K METOLY OTMEThTE, UTO 3TO BHEIMTHUN MEeTO, KOTOPLIH
JOJI’KEH PACIIOJIaraThCA Ha CEPBEPE.

» Buaazodaps amomy evl cmodceme no3dHee, eCu NOSASUMCA 603MONCHOCTMb

nepemecmumo Memod, Hailmu eHeulrue Memodsbl ¢ NOMOUWLbI0 MeKcmogo-
20 noucka.
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Mpumep

EcTh HeKHH KOZ, B KOTOPOM HYKHO OTKPBITh HOBHIH ITIepuO] BLICTABJIEHHH
cuetoB. IlepBoHaYaNEHO KO/ BEITIALUT TAK:

Date newStart = new Date (previousknd getYear(),
previousknd getMonth(), previousEnd getDate() + 1),

Ko B nmpasoii yacT IPHUCBANBAHNAA MOXKHO BBLIIEIUTh B METOX, KOTOPHLA
OyaeT BHeIIHUM JJs Date:

Date newStart = nextDay(previousknd),

private static Date nextDay(Date arg) {
// BHewHui MeTon, AonxeH ObTo B date
return new Date (arg getYear(),arg getMonth(), arg getDate() + 1),

BBefeHue nokanbHOro paclumpeHus
(Introduce Local Extension)

Wcnonn3yeMrlit Kiace cepBepa Tpedyercd AOIOJHUATL HECKOJIBKHUMHU METO-
JaM¥, HO KJIACC HeJOCTYIIEH AJisi MOJqUMDHKAIUH,

Co3sdaiime Ho8bLil KAACC ¢ HeOOXx00UMbIMU OONOJHUMEbHbLMU Memodamy.
Coenaiime ez0 nodxaaccom uru 060J04K0l ONa UCX0OHO020 Kaacca.

Date
Client Class ZX
=
nextDay{Date) Date MfDate
nextDay{) - Date
MoTuBupoBka

K coxanenuio, cosmaresn KJIAacCOB He BCEBEAYIH M HE MOTYT IIpeRocTra:
BHUTH Bce HeoOXOAMMEBIE MeTOAbI. EC/iM eCTh BO3MOMKHOCTL MOJUMHIUPO-
BaTh UCXONHLIN KOJ, TO 4acTO JIyUIlle BCero 100aBUThH B HEr0 HOBHIE METO-
Ibl. OHAKO MHOIA HCXOAHBIM KOJ HeJb3A Mogudunuposats. Ecnu Hys-
HBI JIMIIE OJHH-IBA HOBBIX METOAA, MOXKHO IPUMEHUTL « BBe/eHne BHeIl
Hero Mmetosa» (Introduce Foreign Method, 172). OgHako eciau UxX OOMBILE,
OHHU BBIXONAT M3-TIOJ KOHTPOJS, IIOITOMY HeOOXOZMMO OOBLEeIWHUTH UX,
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BHIOpAB AJIA 2TOro moiaxondAiiee mecTo. QUeBHAHBIM CIOCO00OM ABIAETCH
CTaHHZAPTHASA O0BEKTHO-OPUEHTHPOBAHHAN TEXHOJOI'NA CO3LAHNS TIONKIIAC-
cOB # 000JioueK. B TaKKMX CUTYalMAX # HAshiBAIO IOAKJIACC U 000JI0UKY
JOKAJILHBIM PaCIIUPEHHEM,

JlorkanpHOE pacminpesue OpeACcTaBIAeT co00l OTAENLHLIN Kaace, HO BRIJE-
JICHHBIH B MOATHUII KJIACC4, PACIIKNDEHNEM KOTOPOTO OH ABJIsIeTCH. ITO O3HA-
YaeT, YTO OH yMeeT AejiaTh TO XKe CaMoe, UTO W MCXONHBIN KJjacc, HO MPH
9TOM MMeeT JONOJHUTENbHEe PYyHKIINY. BMecTo paGOTEI ¢ HCXOLHBIM KJac-
COM cJieflyeT CO3JaTh SK3eMILIApP JOKAILHOTO PACIUUPEHUA U MT0JIL30BATE-
CH UM.

IIpumenssa JOKaNbHOE paclIMpPEeHHe, BBl MOAAepKHUBaeTe MPUHIUI yIa-
KOBKH METOJOB ¥ JaHHBIX B BHJE NPAaBUJILHO COOPMHDOBAHHBIX OJIOKOB.
Ecuu sx¢e npoRossKUTH pasMelieHe B JPYTUX Kjaccax Koga, KOTOPHIH foJ-
JKeH PACIIONIArAaThCHA B PACIIMPEHUH, 9TO IPUBEAET K YCAOMHEHHIO APYIUX
KJIACCOB ¥ 3aTPYAHEHUIO IIOBTOPHOI'O UCTIONb30OBAHUS 9TUX METOMOB.

ITIpu BHIGOpe HOgKIacCa UAK OGOMOUKY A 00LIYHO CKJIOHAIOCH K IIpUMeHe-
HUIO TIOAKJIACCA, IOCKOJIBKY 3T0 CBA3aHO ¢ MEHBINIUM 06hemoM paborsl. Ca-
Moe GOJIBIIIoe IPEeNATCTBUE Ha TYTH HCIOL30BAHUSA ITOJKIIACCOB 3aKII0Ua-
eTCA B TOM, YTO OHM AOJDKHBI IIPUMEHATHCA Ha 9Taile Co3Jauuns o0 heKToB.
Ecim ects BOBMOKHOCTL YIPABJSTHL IIPOIECCOM CO3JaHWs, IpobieM He
BosunkaeT. OHM IOABJSIOTCH, €CJIH JIOKAJIbHOE pacllnpeHne HeobX0AuMO
OpUMEeHATE mo3gHee. [Ipu pabore ¢ MOAKJIACCAME OPUXOLUTCA CO3LABATD
HOBBL 00BEKT JaHHOTO HoAKJacca. Ecau ecTs Apyrue o0beKTHI, CCHLIAIO-
I{Mecs Ha CTaphiil 06HEKT, TO NOABISIOTCA ABa 00bEKTa, ColepIKaIye faH-
Hble OpurdHaia. Ecau opurunHan HeusMedAeMblit, To IpobieM He BOZHUKA-
er, T. K. MOKHO 0JIaronoJyuyHO BOCIOJB30BaThCH Komuei. OIHAKO ecin
OPUTHHAJ MOMKET M3MEHATHLCHA, TO BOSHHKAET I1pobjieMa, IIOCKOJLKY U3Me-
HEHIA OAHOTO 00'bEKTa He OTparKkaloTcd B pYyrom. B aToM cayuae HaL0 OpH-
MEHHUTHL 0G0JIOUKY, TOT/a U3MEHEeHU A, OCYIeCTBISeMble Yepes JIOKAIbHOE
paciiupeHnye, BO3AeHCTBYIOT Ha HCXOAHBIN 00'beKT, 1 HA0G0POT.

TexHuka

¢ CosgaiiTe KJacc pacHIMpeHHS B BHJe NOAKJIACCa MJIH 000JIOUKY ODUTH-
HaJa.

* Jlof6aBbTe K pacUIpeH U0 KOHBEPTHPYIONIIE KOHCTPYKTOPHL.

> KoHcmpyxmop npunumaem é Kaiecmee apzymenma opuzunan. B eapu-
aume ¢ noOKIACCOM BbI3bIBAETNCA COOMEEMLMBYIUWLL KOHCMPYKMOD
podumenvcrozo Kracca; 6 6apuarme ¢ 000A0KKOL apeyMenm npuceausa-
emcs noaw 0aa Oellezupoeanus.

» TloMecTnTe B paciipesue HOBble QYHKI[UH.
* B HYXHBIX MeCTax 3aMeHHUTe OPUINHAJ PACIINDEHYEM.

¢ Ecau ecTs BHEIIHME METOALI, ONpeAeeHHbIe JJIS STOI'0 KJacca, Iepe-
MEeCTH'Te UX B paclIupeHue.
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Mpumepb!

MHe YacTO HPUXOAMJIOCH 3aHUMATHLCH TAKUMU BeljaMu IIpu pabore ¢
Java 1.0.1 u xnaccom garni. C KaaccoM xKanenzaps B Java 1.1 mossuiock
MHOI'0€ U3 TOro, YT0 MHe TpeGoBaloch, HO IIOKa ero He 6b1J10, IPeOCTABIA-
JIaCh MACCa BO3MOMKHOCTEH MCIOJb30BATH PACIIMPEHHs. JTOT OIBIT HAM
IPHUTOAUTCA 3kech B KauecTBe IpuMepa.

CHauajia HAJO PEIINThL, YTO BHIOPATH — MOAKJACC MK 000JIOUKY. Bosee
OueBH/ieH IYTh IPUMEHEeHH s ITOJKIIACCOB:

Class mfDate extends Date {
public nextDay()
public dayOfYear()

B o6os0uKe uCII0/Ib3yeTCA feleripoBaHue:;

class mfDate {
private Date _origanal,

Mpumep: ucnonb3osaHne noakKnacca
Crauana co3xaeTcd HOBAA AaTa KaK IIOAKJI&CcC OpUruHajaa:
class MfDateSub extends Date

3arem OCYIIIEeCTBJIAETCA 3aMeHa AaT paCIINpeHNEeM. Hano NIOBTOPHUTE KOH-
CTPYKTODEI ODUTHHAJA IIYTEM IIPOCTOTO JeJIeTUPOBAHNA:

public MfDateSub (String dateString) {
super (dateString),
}

Teneps no6aBaseTca KOHBEPTUPYIOIMINH KOHCTPYKTOD, IPUHUMAOIILUN Opi-
THHAJ B KauecTBe apryMeHTa:

public MfDateSub (Date arg) {
super (arg getTime())
}

3aTeM MOKHO N00aBHTb B pACIIHpPEHKE HOBhIe (PYHKIIMM U C TOMOINbH
«ITepememmenus merona» (Move Method, 154) niepesecT#t B pacinupexne
MMeIouINecs BHEIIHNE METOABI:

client class
private static Date nextDay(Date arg) {
// BHewHuiA MeToh nonxeH OwTb B date
return new Date (arg getYear() arg getMonth()
arg getDate() + 1),
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IIpeBpaNiaeTcd B

class MfDate
Date nextDay() ¢
return new Date (getYear() getMonth() getDate() + 1)
}

I'Ipumep: ncrnonb3oBaHMe 000NOYKU
Hauny ¢ 06bsa81eHnA KjIacca-000JI09KHT:

class mfDate {
private Date _original,

}

IIpu moxxoge ¢ cozganveM 060JIOYKY KOHCTPYKTODPEI OPraHU3YIOTCS WHA-
ye, McXogHbBIe KOHCTPYKTOPE! PEaM3YIOTCS IIyTEM IIPOCTOTO JeJIeTHPO-
BAHHA:

public MfDateWrap (String dateString) {
_original = new Date(dateString),
| ¥

KouBepTupyomuil KOHCTPYKTOP Telleps MPOCTO YCTAHABINBAET ITepeMeH-
HYIO 9K3eMILIApAa:

public MfDateWrap (Date arg) {
_original = arg

}

3aTeM BHITIOJTHACTCHA CKy4YHad pa6o'ra JeJyerupoBaHnd BCeX METOHO0B UCXOM-
HOro KJjacca. §1 DOKaxKy TOJIBKO JABa MeTona:

public 1nt getYear() {
return _original getYear()

}

public boolean equals (MfDateWrap arg) {
return (toDate() equals(arg toDate())),
}

TloxoHuuB ¢ 3TUM, MOXKHO ¢ moMoimbio «Ilepemernienus merona» (Move
Method, 154) BBecTH B HOBBIH KJIACC ClIeMaNbEble QYHKIINN JJIA JAT:

client class
private static Date nextDay(Date arg) {
// BHewHWih meTom, ponxeH OwTb B date
return new Date (arg getYear(),arg getMonth()
arg getDate() + 1),
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nopeBpamnjaeTcs B

class MfDate
Date nextDay() {
return new Date (getYear() getMonth(), getDate() + 1),
}

Oco6ble MPo6JIeMBI B clydae IpUMeHeHHs 000JI0YEK BLISBIBAIOT METOJH,
IIPUHUMAIOIIHE OPUTHHAJ B KAaUeCTBe apIyMeHTa, HallpuMep:

public boolean after (Date arg)

TIoCKOJBLKY OPUTHHAJ U3MEHUTh HeJh3s, I after ecTh TOJNBKO OJHO Ha-
mpaBJeHue:

aWrapper after(aDate) // MOXHO 3acTasuTb paboTaTb
aWrapper after(anotherWrapper) // MOXHO 3acTaBuTb paboTaTb
aDate after(aWrapper) // He GyaeT pabotaTb

Lens Taxoit 3aMeHb! — CKPBITH OT TOAL30BATENA KJacca TOT QaKT, UTO IpH-
MeHdAeTcAa 060J0YKa. ITO IpaBUIbHAA MOJUTHKAE, IIOTOMY YTO II0JH30BaTe-
JI0 000JIOUKHK JOJIXKHO OBITH Ge3pasNiMdHO, UTO 3TO 000JOUYKAa, WM Y HEro
IOJKHA OLITH BO3ZMOMHOCTE paboTaTs ¢ 060MMH KJaaccamu oguuakoso. Ox-
HAKO TIOJIHOCTBLIO CKPHITE Ty HHMOpMaIinio 1 He mory. [Ipobiema BbI3HIBA-
eTCsI HEKOTODBIMH CHCTEMHBIMH MeToZaMM, Hanpumep equals. Kasanocs
Obl, B UJeajie MOYKHO 3aMeHHNTh equals B MfDateWrap:

public boolean eguals (Date arg) // BO3MOXHH NPOBAEMH

IJTO OMACHO, TOCKOJBKY XOTSA 9TO M MOXKHO aJalTHPOBaTh K CBOUM 3814
YaMm, HO B IPYTUX YacTAX Java-CHCTeMHB IIpeAIloiaraeTcs, UYTO PaBEHCTBO
CUMMETDPHMYHO, T.e. ecau a equals(b), To b equals(a). IIpu Hapymenuu
JAHHOTO MPABUJIA BOSHUKAET I pPAj CTpaHHBIX ounbok. Exuncreen
HBIH C110c06 n3bexkaTh UX — MOZuGUIUPOBaTh Date, HO ecau 6B MOXKHO 05l
JIO 3TO CHEJIATH, He oTpeGoBasochk Obl ¥ IPOBeAEHME TaHHOTO pedaKTopuH:
ra. I[TosToMy B TAKHX CUTYaAIIUAX IMIPAXONUTCA IPOCTO OOHAKUATD TOT (akKT,
uTO MPHUMEHsieTCs 06osiouKa. [[Jisi IpOBepKU PaBEHCTBA NPUXOLUTCH BhH-
6paTs MeTOJ ¢ IPYTruM UMEeHeM:

public boolean equalsDate (Date arg)

MosxHo u30eKaTh IPOBEPKU THUIA HEM3BECTHOTO O0LeKTa, IPEeIOCTaBHB
BEPCHU JaHHOTO MeTOoda Kak AJd Date, Tak u mayig MfDateWrap:

public boolean equaisDate (MfDateWrap arg)

Takas npobiieMa He BOSHMKAaET IIpu paboTe ¢ MOAKJIACCAMM, €CJIX HE 3aMe-
m1aTh onepanyio. Eciom jxe gesats 3aMeHY, BOSHUKAET MOJHAA TYTAHHLA ¢
TIOUCKOM MeToZa. OOBIYHO & He 3aMelalo MeTOAbI B PACIIUPEHHAX, 8 TOMb
KO I106aBIaAIO UX.




OpraHusaumns paHHbIX

B nanHOM riaBe 06CyK/AAIOTCA HEKOTOPBIE MeToABL pedaKTopuHra, obuer-
yajorine paGoTy ¢ JaHHBIME. MHOTHE CUATAIOT «CaMOMHKAIICYJIAINIO I10-
na» (Self Encapsulate Field, 181) manumuedt. YsKe AaBHO BeAyTCH CIIO-
KoflHBIE Ne6aTHl O TOM, AOJKEH JU OGBEKT OCYLNecTBIATE AOCTYI K c006-
CTBEHHBIM JAHHBIM HEMOCPEeACTBEHHO MJIM Yepe3 MeTOAbl AOCTya (acces-
sors). FiHOrja MeTOABI JOCTYIA HYKHBI, U TOIAA MOYKHO IOJYYHUTh UX C
nomoupilo «CaMOMHKATICYJIANNH IOJA» (Self Encapsulate Field, 181).
O6514HO # BHIGUPAIO HETIOCPEACTBEHHbIH JOCTYIL, HOTOMY 1ITO €C/IH MHe II0-
HagobuTCesA TaKoil peaKTOPHHT, ero OyzmeT JIETKO BLIMOJTHUTD.

OpHO U3 yI06CTB OOBEKTHBIX A3BIKOB COCTOUT B TOM, YTO OHM paspelarT
OIpefeNATH HOBbIE THUIIbI, KOTOPEIE IIO3BOJIAIOT 1€1aTh GoJibllie, yeM Ipoc-
Thie THIBI JAHHBIX OOBIYHEIX fA3BIKOB. OaHaKo HeoOXOAMMO HEKOTOPOE Bpe-
M$i, 9YTOOLI HAYUUTHCS C ITHUM pa6orars. YacTo MBI CHayajla HCIOJb3YEM
[pocToe 3HaUeHMe JAHHBIX ¥ JIMIID I0TOM IIOHUMAaeM, YTO O6beKT OBLI GBI
ynobHee. «3aMeHa 3HAUEHNA JAHHBIX obmextoM» (Replace Data Value with
Object, 184) mo3BosgeT NPEeBPATATH 6eccsIoBeCHLIE JIAaHHBIE B 4JIEHOPA3-
AesbHO ToBopsiue 06BeKThl. IloHAB, UTO 9TH 06HeKTHI IIPEACTABIAIOT CO-
6ol SK3EMILISIPEI, KOTOPbIE TOHAA06ATCA BO MHOIMX MeCTax IporpaMmsl,
MOKHO IIPEBPATUTH UX B OOBEKTHI CCHITKM ITOCDEACTBOM «3aMeHbl 3Ha4de-
Hug cehliKoi» (Change Value to Reference, 187).

Eciiit BUAHO, UTO 00BEKT BHICTYIIAeT KAK CTPYKTYDA AAHHBIX, MOKHO cne-
JaTh 3Ty CTPYKTYPY AaHHEIX Gosee TIOHSATHO C IOMOIIBIO «3aMeHbI MacCcH-
Ba obbexToM» (Replace Array with Object, 194). Bo Bcex 39THUX Ciydasax
06HeKT IpeficTaBiadgeT cOO0M JNIb HepBbIit mar. PeajbHble NIPEUMYIIECTBA
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nocturaoTcea upu «Ilepemerntennn meroga» (Move Method, 154), no3BoJd-
o1IeM J06ABATEH IIOBEJeHYE B HOBBIE O0BLEKTHI.

Maruueckne unucjia — YUCJA ¢ 0COOBIM 3HAUEHWEM — JABHO IIPEACTABISIOT
coboii upobiemy. Korga A erie TOJBKO HaUMHAJ IPOTPAMMUPOBATH, MEHH
npeaynperkaann, 9To6hl S UMK He ToJb3orasica. OMHAKO OHM HPOLOJIKAIOT
TOABJIATHLCH, U 8 IPUMEHAI0 «3aMeHy Marnueckoro 4rucjaa CUMBOIHIECKON
KoHCTaHTOM» (Replace Magic Number with Symbolic Constant, 211), uto-
OBl M30ABIATHCH OT HUX, KAK TOJbKO CTAHOBUTCH IIOHATHO, YTO OHU JE€JIA0T.

CerLIKY MeX ]y 00BeKTaAMKA MOTYT OBITh OMHOCTOPOHHUMHU WJIM ABYCTODOH-
puMn. OQHOCTOPOHHME CCHLIKHM IIPOIe, HO WHOIAA AJs IMOAAEePKKY HOBOH
bYHKIINY HYXKHA «3aMeHa OJHOHAIIPARIEHHON CBS3M ABYHAIIPABJIEHHON»
(Change Unidirectional Association to Bidirectional, 204). «3aMena aBy-
HallpaBJIEHHOH CBA3U OAHOHANPaBieHHOE» (Change Bidirectional Associa
tion to Unidirectional, 207) yeTpagseT USJIHUIITHION CIOHOCTh, KOTIa 00-
Hapy/KHUBaeTcd, UTO ABYHATIPaBJeHHAs CChIIKA OOJIbIIe He HYyKHA.

§ yacTo crankmMBaJicA ¢ cUTyanuamMu, Koraa Kiaaccsl GUI BeimonHAOT 613-
Hec-JIOTHKY, KOTopad He NOJKHA Ha HUX Boanararhed. Jia nepemeriesus
moBeeHNA B KJIACCH HAJJIeKaIei ipeAMeTHOH o6acT Heo6X0UMO Xpa-
HHUTL JaHHBIE B KJacce npeaMeTHo# obnacty u moazep:xuBats GUI ¢ mo-
moutbio «ly6iupoBarus BUAMMEIX HaHHBIX» (Duplicate Observed Data,
197). O6b1uHO A IPOTUB AYOJAMPOBAHKUA JAHHEIX, HO 9TOT CJIYy4aii COCTaBad-
eT UCKJII0OUeHue,.

OgH¥M M3 TJIABHBIX IPUHIINIIOB 00BEKTHO-OPMEHTHUPOBAHHOTO IIPOTDAM-
MUPOBAHNA ABISETCA MHKaNCyasanus. Ecnu Kaxme-uGo OTKDHITHIE HaH-
Hble IOBCIONY AeMOHCTpUpYIT cebs, To ¢ nomomsio «MHkancynsmun
nonsi» (Encapsulate Field, 212) MoxHO 0GecTieuuTh UM JOCTOHHOE TPH-
KpbiTue. Ecav 1avHbie MPeACTaBIsIIOT cO60M KOJIEKITUIO, CIIeyeT BOCIO/b
3oBaThes «VIHRaTICyaanMeit Konekuuu» (Encapsulate Collection, 214), no-
CKOJILKY ¥ Hee 0co0EIi mpoToKoi. Eciin o6HaskeHa Ueas 3aIIuCh, BhIOepHTe
«3aMeHy zanucu KJjaccoM gaHHbIX» (Replace Record with Data Class, 222).

Ocoboro oopariedaus TpedyeT TAKOH BUJ JaHHBIX, KaK KOJ THIIA — CHel#-
aipHOE 3HaYeHUe, 0003HAYalolIee KaKylo-inbo oco6eHHOCTh THIIA 3K3eM:
nasapa. YacTo 3TH JadHbIe NPEACTABIAIOTCA epeynclIeHueM, HHOIJA pea:
JN3YEeMBIM KAaK CTaTHYeCKWe HeWsMeHAeMEBle Iessle uucia. Ecam Kol
npefHasHauYeH I WHGOPMALIMN B HE MEHAET MOBEACHUS KJIAacca, MOXKHO
npuberHyTh K «3amMeHe Kojga Tumna kKjaccom» (Replace Type Code with
Class, 223), uTo BeAeT K jy4nieil IPOBePKE TUIIA H CO3JaeT OCHOBY AN Ile-
peMelleHus TOBeieHUs B gannHeiiniem. Eciu Koj Tuma oxaswiBaeT BN
STHUE Ha IOBeieHNe KJIacCa, MOYKHO HONMBITATHECA IPUMEHNUTD «3aMeBy Ko-
Ja tumna noxkiaaccamus (Replace Type Code with Subclasses, 228). Ecnu 10
He yIaeTcsi, BO3MOMKHO, nogoiger Gojee caoxuan (Ho Oosee rubKas) «3a-
MeHAa K0Ja Tuia cocTossHueM/crparerueil» (Replace Type Code with State/
Strategy, 231).
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CamowuHkancynsums nons (Self Encapsulate Field)

o] Me K I0JI0 0CY IAETCS 'BEHHO, HO B3auMogeicT-
BHE C TI0JIeM CTAHOBHTCS 3ATPY/IHUTEBHEIM.

Cosdaiime dbL NONY u U A NONA U i
mech K NOLI0 MOLLKO Yepe3 HUX.

private int _low, _high;
boolean includes (int arg) {
! return arg >= _low && arg <= _high;

4

4

.

private int' _low, _high;
boolean includes (int arg) {
return arg >= getLow() && arg <= getHigh();

int getLow() {return _low;}
int getHigh() {return _high;}

MoTtusuposka

Yro kacaercs OOPAIIEHMSA K IOJNAM, TO 3/1eCh CYLIECTBYIOT /B IIKOJEI.
TlepBasi U3 HAX YUUT, 4TO B TOM KJACCE, I/l ONPe/iesieHa nepeMenHas, 06-
pamarses K Heill ceyeT cBOGOAHO (Henocpe/IcTBeHHbIH 0CTYIL K IepeMeH-
HOM). J[pyras IIKOJIA YTBEDKIAET, ITO0 farxke BHYTPH TOTO KJIacca cieayer
BCer/ia IIPMMEHATh MEeTOAbl JoCTyNa (KOCBEHHBIN JOCTYII K MepeMeHHOM).
Mesky ABYMS IIKOJIAMH BO3HMKAIOT ropsune guckyccun. (Cm. taxske 06-
cyxnenue B paborax Ayapa [Auer] u Beka [Beck].)

B cymHOCTH, IPENMYILIECTBO KOCBEHHO020 JOCMYNA K nepemMenHol COCTONT
B TOM, 4TO OH T03BOJIAET IIEPEONIPE/IESIUTE B TIOJIKIACCE METO/ TIOTyUeHU
undopManuy u obecneynBaeT GOJIBIIYIO rHOKOCTh B yIPABJIEHAH JaHHEI-
MM, HATIpUMep OTJIOMKeHHYI0 MEMIMammsanmio (lazy initialization), npu

KOTOpPOit MHHIAA. JIMIIL TPU HEOOXOAMMOCTH ee
HMCIOJIb30BAHUA.
IIpenmMyIiecTBO npam0zo O K il 3aK. B JIETKOCTH

urenus kofa. He HaZ0 OCTAHABIMBATECH C MBIC/IBIO! «JIa 3TO IPOCTO METOJ
TOJy4YeHNs 3HAYEHUS IePeMeHHOM» .

V MeHs gBOHCTBEHHBIN BAMJIs Ha BTy IpobaeMy BriGopa. O6BIYHO 7 TOTOB
}IeﬂcTBDB&TL TaK, KaK CYUTAIOT HY>KHBIM OCTAJIbHbIE YYACTHHKHY KOMaH/IbI.
OpHaKo, AeHCTRY A B OIMHOYKY, S NPEATIOIHTAIO0 CHAYAIA IPAMEHSATH Hello-
CPeACTBEHHbIH JOCTYI K IepeMeHHO#, TOKa 9TO He CTAHOBHUTCHA MPEIATCT-
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BueM. IIpu BOSHUKHOBEHUY HeyJ06CTB g IIePeX0yKy Ha KOCBEHHBIR JOCTYI
K IepeMeHHBIM. PeakToOpHHI IpeJocTaBiaeT cBo0oy HBMEHUTE CBOE pe-
HIeHWE.

BasxHeiimuit nosos npuMeHuTs «CaMonHKancyaauuio noad» (Self Encap
sulate Field, 181) Bo3HUKAaET, KOTHA IPU JOCTYIE K IIOJI0 POEATEIHCKOTO
KJjacca HeoGXOAUMO 3aMEeHUTL ofpalreHve K IepeMeHHOH BBIYKCIeHUEM
3HAUEeHHNA B NMojKJacce. [IepBLIM MIArOM [JIf 3TOTO ABISETCHA CAMOMHKAI-
cynsauuda noud. [locme 9TOro MOMXHO 3aMECTUTh METOLBI IIOJIYUEHUS U yCTa-
HOBKU 3HAUEHUS T€MU, KOTOPLIE HEOOXOJMMEL.

TexHUKa

CospaiiTe M8 MOJS METOIEI NOoJIYy4eHH A U YCTAHOBKY 3HAYECHHU .

HaﬁﬂHTe BCe CChINIKY HA IT0JIe ¥ 3aMeHHUTe UX MeTO4aMH IMOJIy4YeHUd Wl
YCTaHOBKH 3HAUEHUH.

> 3amenume umeHue noisi 8bl3060M Memoda noayienHus 3Havenus, same-
Hume npuceaus8arue noiio 6bl3060M Mmemoda YcmaHoB8KU 3HAYEHUA.

» as nposepku MONCHO npueieib KOMNUAAMOD, 6DEMENHO UIMEHUB HA-
38aHUe NOASL.

HWamennre MmogudrKaTop BUANMOCTH ITOJISA HA private.
IIpoBepbTe, BCE JIU CCHITKY Hali/{jeHBI U 3aMeHeHkl.

BrIntosIHUTE KOMIUAAIINIO U TeCTHUPpOBaHUE.

Npumep

BoaMoXHO, CIeAYIOIUI KON CAMIIKOM IIPOCT IJIA IpUMepa, HO Ho Kpail-
Hell Mepe He moTpeboBaIocs, MHOTO BpeMeHH JJIS ero HaluCaHus:

class IntRange {
private int _low _high

boolean includes (int arg) {
return arg >= _low && arg <= _high,

voxd grow(int factor) {
_high = _high » factor
1

IntRange (1nt low nt high) {
_low = low,
_high = high
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s caMOMHKAICYJAANAN A ONPEeReNA; METOAbI NOJTYYeHUA ¥ YyCTaHOBKH
3HAUEHUH (eCJIN UX €llle HEeT) ¥ IIPEMeHAI0 UX:

class IntRange {

boolean includes (int arg) {
return arg >= getLow() && arg <= getHigh()
}

void grow(int factor) {
setHigh (getHigh() = factor)
}

private int _low _high

int getlow() {
return _low
}

int getHigh() {
return _high
1

void setlow(int arg) {
_low = arg
}

void setHigh(aint arg) {
_high = arg
}

Tpu ocyiecTBIeHUY CAMOMHKAICYJIAIHN HeoOX0AMMO IIPOABIATL OCTO-
POMHOCTE, UCIIOJB3Y S METOJ, YCTAHOBKY 3HaYeHUA B KOHCTPYKTope. HacTo
NPeAIoJaraeTcs, YTO MeTOX YCTAHOBKY IPNMeHAeTCH yiKe II0CJe CO3TaHuA
ofbeKTa, MIOJTOMY €ro [oBeJieHre MOXKeET ObITh MHBIM, YeM BO BpeMsA MHU-
nuanusanyuy. B Takux caydasx f OPeAnodYKrTai0 B KOHCTPYKTOpe HeIo-
CPeliCTBEHHLIM JOCTYI MU OTAEILHBINR METON MHUITHATN3ATMA:

IntRange (int low 1nt high) {
1nitialize (low haigh)
}

private void initialize (int low 1nt high) {
_low = low
_high = hagh

¥

3uaueHre 3TUX NEHCTBHI IPOABJIAETCA, KOTLA CO3JaeTcs MOAKJIace, Ha-
npuMep:

class CappedRange extends IntRange {

CappedRange (int low 1nt high 1int cap) {
super (low high)
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oo _cap = cap,
} .

private int _cap,

int getlap() {
return _cap,

}

int getHigh() {
return Math min(super getHigh(), getCap()),

}

MosxHO HeTMKOM 3aMeCTUTE HoBeJeHue IntRange TaK, 4To6bI OHO YUUTEHIBA-
JIO cap, He MOTUGHUINPYS IIPY STOM HOBEAeHYUE HCXOLZHOTO KJaacea.

3ameHa 3Ha4YeHUS JAaHHbIX OObEKTOM
(Replace Data Value with Object)

EcTe HeKOTODEIN 3JIEMEHT ZaHHBLIX, AJS KOTOPOTO TPeGVIOTCA HOIOIHH:
TeJbHBIE JaHHBIE HJIH IIOBEJCHHE.

ITpeobpa3syiime snemenm danHbLx 8 00BEKM.

Order

customer String

[}

V

1 Customer

Order p—

name String

MoTtusuposka

YacTo Ha paHHMX CTaJHAX pPas3paboTKM HPHUHMMAETCS pPeuleHue O Ipei-
CTaBJIEHUH HOPOCTHIX (PAaKTOB B BHAE IIPOCTHIX 3JIEMEHTOB JAaHHBIX. B npo-
1ecce paspaboTKH OGHAPY>KHMBAETCH, UTO STH MPOCTHIC DJIEMEHTHI B Jeh-
CTBUTEJLHOCTH ciioykuee. TenedoHHBIN HOMep MOXKeT ObITH BHAYAJE Ipe]-
CTaBJIeH B BUJE CTPOKH, HO IO3JHee BHISCHAETCH, YTO Y HETO JOJKHO ObiTh
ocoboe mosegenye B Byjie GopMaTHPOBAHUS, N3BJIeUEHUS KOJA 30HE U T. IL.
Ecan Taxux 5JIeMEHTOB OJWH-JBa, MOMHO IIOMECTHUTH COOTBETCTRYIOIIHE
MeTOIEl B 00'LEKT, KOTOPHIH UMH BlajeeT, OFHAKO KOJ OLICTPO HAUMHAET
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nonaxuearh AyOGJUpOBAHHEM M 3aBUCTHI0 K QyHKuuaMm. Eciau Tako#l my-
WIOK MOSBUIICS, Ipeo0pasyiiTe JaHHbIe B 00HEKT.

TexHuKa

CoapgaiiTe Kaace AJd faHubX. [IpegycMoTpure B HEM HEU3IMeHIeMoe 110~
Jie TOrO JKe THIIa, UTO M IoJIe JAHHEIX B MCXOZHOM Kiaacce, [lo6aBbre Me-
TOJ YTeHKA U KOHCTPYKTOP, IPUHUMAIOIINIH TT0Jie B KaUecTBe apryMeHTa.

BrinosEuTe KOMIUIAATNIO.
WMsMenuTe THI NOJIA B MCXOZHOM KJIacce Ha HOBBIM KJacc,

Namenure MeTOA NOJNIYUeHNA 3HAYEHHA B ICXOAHOM KJjacce Tak, Tro0BI
OH BBI3BIBAJ METOL YT€HUA B HOBOM KJiacce.

Ecnu none y4yacTtByeT B KOHCTPYKTOpE HCXOAHOIO KJiacca, HpHCBOﬁTe
eMy 3HaUYeHNe ¢ IIOMOIIbI0 KOHCTPYKTOPAa HOBOT'O KJlacca.

WNsmennTe MeTOS HOJNYyUEHUSA 3HAYEHNS TAK, YTOOLI OH CO3/aBaJl HOBLIH
9K3EeMILIAP HOBOTO KJacca.

BuInosauTe KOMIUIAIUIO M TecCTUpOBaHue.

s HoBOro 00beKTa MOMKeT HOTPe0OBaThECH BRIIOJIHHUTL «3aMeHy 3Ha-
qeHud cChINKOM» (Change Value to Reference, 187).

Mpumep

Hauny ¢ npumepa Kiacca 3axasa (order), B KotopoM KineHT (customer) xpa-
HUTCA B BUJE CTPOKH, a 3aTeM IIpeolpasyio KJIneHTa B 00beKT, YTo0hl Xpa-
HUTH TaKHe JaHHbBle, KAK aJpec WK OLEHKY KpPeIuTOoCHOoCOGHOCTH, U o~
Je3HBIe MEeTOARI AJ1A paboTsl ¢ o101 nEGOpMannei.

class Order

public Order (String customer) {
_customer = customer

} P

public String getCustomer() ¢ ’
return _customer,

}

public void setCustaomer{String arg) { .
_customer = arg B

!

private String _customer,

BoT HEKOTODPBIA KJIHEHTCKUH KOJI, HCITOJB3YIOUTHH 9TOT KJIacc:

private static int numberOfQrdersFor(Collection orders, String customer) {
1t result = 0,
Iterator 1ter = orders 1terator(),
while (1ter hasNext()) {
Order each = (Order) 1ter next()
1f (each getCustomer() equals(customer))
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result++,

}

return result,

}

CHauasla g CO3MaM HOBBIM KJacc KJauenTa. B Hem OyaeT uWMeThbCH
KOHCTAHTHOE I10JIe IJIS CTPOKOBOrO aTpudyTa, MOCKOJbKY 9TO TO, YTO UC-
NOJIL3YeTCA B HACTOAIIMM MOMEHT B 3aKase. fI Ha3oBy ero name, Begb 3Ta
CTPOKAa, OYEBHUHO, COAEPKUT UMA KIueHTa. 5 TakKe cO3aM MeTO/ ITOJy-
YeHWUA 3HAYEHUA U KOHCTPYKTOP, B KOTOPOM HCIOJIL3YETCA 3TOT aTPHOYT:

class Customer {
public Customer (String name) {
_hame = name,
}
public String getName() {
return _name,

}
private final String _name,

}

Temeps A U3MEH THIT IIOJA CUStOMer ¥ METOAbI, KOTOPhIE CChIJIAIOTCH HA
Hero, 4To6hl OHM HCIIOJAL30BAJIK IIPABHJIBHBIE CCHIJIKH HAa KJaacc Customer.
MeTof MONyUYeHUA 3HAYCHUA U KOHCTPYKTOP OUeBUAHBI. MeTox YCTaAHOBKY
3HAYEHUH CO3JaeT HOBLIH 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),
}

MeToJ yCTaHOBKHY JAHHLIX CO3AET HOBLIM Customer HOTOMY, UTO MPEXKHHUI
CTPOKOBBIH aTpubyT OBLI 06HLEKTOM TAaHHBIX, M B HacTodAllee Bpems Custo-
mer TOKe ABJIAETCH O0BEKTOM JaHHEIX. ITO 03HAYAET, UTO B KAKIOM 3aKa-
3e cobcrBeHBIH 00beKT Customer, Kak mpaBuiio, O0HeKTE JAHHBIX JOJIK-
HEI OBITh HEU3MEHSAEMBLIMH, Guarofapsa yeMy yhaercs u30esKaTs HEKOTo-
PBIX HENIPUSATHLIX OMIN00K, CBA3SAHHEIX CO cehLIKaMu. ITosgHee MHe noTpe-
Oyercda, uyTo6eI Customer cTan O6BLEeKTHOM CCBLAKOM, HO 9TO MIPOMU3OLfeT B
pesyJjibTaTte Apyroro pedaxToOpuHra. B faHHBIH MOMEHT MOSKHO BBIITOJHATh
KOMIHJIAIHIO U TeCTHPOBAHUE,

Temneps g paccMOTPIO MeToALI Order, paGoTarouiue ¢ Customer, 1 IPOU3BERY
HEKOTOphble M3MEHEHHUSH, NMPU3BAHHBLIE IPOSCHHATH HOBOE IIOJOJKEHWe Be-
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wieit. K mMetony mosyuenus snayeHus s npumeHio «Ilepeumenosanue me-
Tona» (Rename Method, 277), 4Tob5s1 cTajI0 ACHO, YTO OH BO3BpaIlaeT uMd,
a He 00'BEeKT:

public String getCustomerName() {
return _customer getName()
}

IIJIH KOHCTPYKTOPA U METO/Ia YCTAHOBKY 3HAUECHNA HE Tpe6ye'r(:ﬁ N3MEHATH
CHIrHarypy, HO UME€Ha apryMeHTOB JOJIXHBL ObITH U3MEHEHBI:

public Order (String customerName) {
_customer = new Customer(customeriame)

}

public void setCustomer(String customerName) {
_customer = new Customer(customerName)

¥

IIpu upoBemeHUH cieayouwero pedakTopusra Moxer norpeboBaThca KO-
fapaenyue HOBOTO KOHCTPYKTOPA ¥ MeTOa YCTAHOBKY, KOTOPOMY IlepefaeTt-
cd cyiecTByIomuii Customer.

Ha stoM nanHbIi pedaKTOPUHT 3aBepIIaeTcs, HO 37lech, KAK U BO MHOTHX
LEPYTHX cIy4afx, Hajo ¢AeNaTh eiie ofHy Beulb. Ecau tpebyeTcs no6aBuTh
K KJIHeHTY OUeHKY KPeIMTOCIOCOGHOCTH, aapec U T. I., TO B HACTOAILUH
MOMEHT CAeJIaTh 5TO Helb3d, HOTOMY 4To Customer meilcTByeT Kak OOBEKT
DaHHBIX. B KaxXJ0M 3akase cofcTeeHHBIN 00beKT Customer. YTobw! co3aaTh
B Customer Tpebyemnie aTpuOyTH, HEOGXOAUMO IPHMEHHATS K Customer «3a-
MeHY 3HAUeHUs cehiikoi» (Change Value to Reference, 187), aTobul Bee 3a-
Kagshl JJIS OJHOTO ¥ TOTO K€ KIUeHTA UCIIONb30BaNY OUH U TOT 1Ke 00beKT
Customer. Hauubiil upuMep 6yZer MPOJACJKeH B OIMCAHHU TOro pedax-
TOpUHIA.

3amMeHa 3Ha4YeHUs CCbiNIKon
(Change Value to Reference)

EcTh MHOTO OJMHAKOBBIX 3K3eMILJIAPOB OJHOTO Kjaacca, KOTOpLIe Tpe6ye'r-
CA 3aMEeHHUThH OJHHUM 00BHLEKRTOM.

Ilpespamume ob6eexm 6 00seKMm CCbLLKLL,

1 Customer
Order -
name String
:Jl;
%k 1 Customer
Order
name String
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MoTtuBuposka

Bo Muorux cucreMax MOMKHO IPOBECTH MTOJNE3HYIO KIaCCUPUKAIIAIO 00BEK-
TOB KaK 00'heKTOB CCHLIKH M 00beKTOB sHaueHud. O6sexmut ccviaru (refe-
rence objects) — pTo Takue O0BEKTHI, KAK KJIHEHT MM cueT. Kaskawiil 065-
eKT 0003HaYaeT OAMH O0BEKT PeaJIbHOTO MUPA, U DABHBIMY CUHTAIOTCS 005
eKTHI, KOTOpHIe coBnaxaT. O6sexmbl 3Havenuil (value objects) ~ aro, Ha-
OapuMep, IaTta Uin AeHeyKkHasa cyMMa. OHH TIOJHOCTBIO ONIPe/JesieHbl CBOUMU
3HAYEHUAMHU JaHHBIX. [IpOTHB cyliecTBOBaHUS AYOJMKATOB HET BO3pa-
JKeHUl, ¥ B CHCTeMe MOTYT 06pamaThCsi COTHY OGHEKTOB CO 3HAUCHHUEM
«1/1/2000». PaBeHcTBO O0HEKTOB JOJIKHO IPOBEPATHLCH, JJIA UEro Iepe-
TpysKaeTcs MeTo equals (a Takike meton hashCode).

BrIOOp MeXKIy CCHLITKOM M 3HAYEHHEM He Bcerja oueBujeH. HOrna BHAYA-
Jie eCTh MPOCTOe 3HayeHMe ¢ HeGOJNbIIMM 00HEeMOM HEW3MEHSIeMBIX IaH-
HBIX. 3aTeM BO3HMKAET HeQOXOAUMOCTb J06ABUTH M3MEHAEeMble JaHHEIe H
ofecreuunTs Nepesavy 3TUX U3MEHEHHWH IpH BeeX o0pallleHuaAX K 00HeKTy.
Torma He0GXOANMO IIPEBPATHTD €I'0 B 00bEKT CCHLIKH.

TexHUKa

¢ Brimmonuute «3aMeHy KOHCTpPYKTopa (haGpuunniM metogom» (Replace
Constructor with Factory Method, 306).

¢ BHINOJHUTE KOMITUIANIUIO ¥ TECTUPOBAHIE,
e OnpenennTte o0'LEKT, OTBEYAIOINH 3a NpeJOCTaBIeHYE NOCTYIIa K 005
eKTaM.
> Hwm moxncem 6bimeb cmamuieckuil c106apb UAU Pecucmpupyiowuil o6sexm.
» > MoxHo ucnoab308ams HECKOLLKO 00EEKMO8 8 Kaiecmae moiKy 6ocmy-
na 0.4 HOB8020 00Bexma.
e QOnpegeanre, OyAyT J 00LEKTH CO3ABATHCS 3apaHee HJIH JUHAMHYEC-
KH IT0 Mepe Hago6HoCTH.

» Ecau o6sexmut cozdaiomes npedapumenvHo u U36aeKAIOMCL U3 NAMA
mu, Heo6xodumo obecnexums Ux 3azpy3xy neped UCNOIb306aAHUECH.

¢  Hsmenure GaGpUUHBIN METOJ TaK, YTOGLI OH BO3BPAIIAJ 00'EEKT CCHUIKYL

» Ecau o6sexmbl co3dawomcs 3apanee, Heo6xo0umo peuiums, kax obpaba
moleams OWUGKU NPU 3anpoce Hecyuecmeyoujezo o6seKma.

» Moscem nonadobumuvca npumeHums K gabpure «Ilepeumerosarnue me
modas (Rename Method, 277) 0aa uH@opmayuw o mom, ¥mo OKG
8038pauiaem moavKo cyuecmayouue 06seKmai.

¢ BrpimonauTe KOMOWISIHIO K TeCTUPOBaHUeE.
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Mpumep

IIpomoxy ¢ Toro Mecra, rje S 3aKOHUNJ IPUMED AN «3aMeHbI 3HAUCHUA
JasHBIX 06BeKTOM>» (Replace Data Value with Object, 184). Umeercsa cie-
AYIOIIAN KJace KJIUEeHTA:

class Customer {

public Customer (String name) {
_name = name,

}

public String getName() {
return _name,

}

private final String _name,

'
Ero ucnonpsyer Kjacc 3akasa:

class Order

public Order (String customerName) {
_customer = new Customer(customerName),

}

public void setCustomer(String customerName) {
_customer = new Customer(customerName),

}

public String getCustomerName() {
return _customer getName(),

}

private Customer _customer,
U HEeKOTOPLIN KJINEHTCKUNA KOx;:

private static int numberOfOrdersFor(Collection orders,
String customer) {
int result = 0
Iterator iter = orders 1terator()
while (iter hasNext()) {
Order each = (Order) 1ter next(),
1f (each getCustomerName() equals(customer))
result++,

}
return result,

}

B faHALIN MOMEHT BTO 3HAUEHUE, ¥ KaXIOT0 3aKasza COOCTBEHHBINA 00BEKT
customer, gase eclM KOHIENTYAJIbHO 3TO OJNH KJIWEHT. 1 X049y BHeCTH Ta-
Kue U3MeHeHUs, YToOI NP HAJUYNH HeCKOJIBKUX 3aKas30B AJIA OJHOIO U
TOTO K€ KJIWEHTA B HUX HCITOJb30BAJICA OJUH M TOT e dK3eMILIAD KJacca
Customer. B JagHOM cJaydyae 3TO O3HAUYAET, YTO JJIA KayK/J0r0 UMeHH KJIWeH-
Ta JOJIXKEH CYLIeCTBOBATE TOJBLKO OIUH O0'BEKT KJINEHTA.
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Hauny ¢ «3ameHnsl KOHCTPYKTOpa (dabpmunbiM metogoM» (Replace Con-
structor with Factory Method, 306). OT0 IO3BOJIUT MHE KOHTDPOJIHUPOBATh
IIpOIleCC CO3MAHHUSM, UYTO OKAMKETCH BAKHBIM B JnajbHeiimem. Onpenessio
dabpUuHEI METOI B KANEHTE:

class Customer {
public static Customer create (String name) {
return new Customer{name),

}
3aTeM s1 3aMeHsII0 BEI3OBEI KOHCTPYKTOpa ofpartenueM K dhadbpuke:

class Order {
public Order (String customer) ¢
_customer = Customer.create(customer);

}
TIocJte aTOrO AENIAI0 KOHCTPYKTOD 3aKPHITHIM!

class Customer {
private Customer (String name) { ' ‘
_name = name;

H

Temnepr HAAO PEUIUTH, KAK BHIIOJHATH JOCTYI K KiaueHTaM. 1 mpexmoyn-
TAI0 KUCIOJb30BATEH APYroi 06beKT. 3TO YAOGHO npu pabore ¢ ueM-HUOY/Ib
BpOJe NYHKTOB B 3aKase. 3aKas OTBedaeT 3a IIpeZoCTaBJIC€HUE JOCTYyIa K
nyuktaMm. OZHAKO B JaHHOM CUTYalluM TAaKOro o0'beKTa He BUJHO. B Takux
caydasax A OGBIYHO CO3AAI0 PETHCTPUPYIOMINE 06BeKT, KOTOPBIN HOMNMKeH
CJOYXKHTH TOYKOM I0CTyIa, HO B JAHHOM IpuUMepe g JJI IPOCTOTHI OPTaHu-
3Y10 XpaHeHHe ¢ TIOMOIIBIO CTATHYECKOr0 II0JIA B KJacce Customer, KOTODHIH
IIpPeBpAIAaeTes B TOUKY JOCTYyIIA:

private static Dictionary _instances = new Hashtable(),

3areM s pelriaio, KaK CO3aBATh KJIWEHTOB — IMHAMWYECKH 110 3aIIPOCY WIH
3apanee. Bocuosbayocs nocaequanm crnocobom. Ilpu 3amycke cBoero Impy-
JIO}KEHHUA f 3arpysKaio TeX KJIHWEeHTOB, KOTOphle HaxoadTcA B pabore. Ux
MOKHO B3ATh U3 6a3bl JaHHLIX WK U3 ¢aiina. s IpocTOTH UCHONb3YeT-
cA SABHBIA Kox. BrocjemncTBUU Bcerfa MOMKHO H3MEHUTH 3TO C ITOMOIIBY
«3amelrenus aaropurMa» (Substitute Algorithm, 151).

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),
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Temeps 1 MOTUPUIUPYIO PabpUUHBIA MeTO], YTOOBI OH BO3BpPAIlaJ 3apa-
Hee CO3JaHHOT0 KJIMEHTA:

public static Customer create (String name) {
return (Customer) _instances get(name)

}

TlockosbKy MeTOx Create BCerfa BO3BpAIAeT YiKe CYIIECTBYIONIEro KJIH-

€HTa, 9TO NOJIXKHO OBITH ITOSICHEHO ¢ NoMoIbio «[lepenMeHOBaHUA METOZA »
(Rename Method, 277).

class Customer
public static Customer getNamed (String name) {
return (Customer) _instances get(name),

3aMeHa CCbIfIKN 3Ha4YeHNnemM
(Change Reference to Value)

NneeTca MasleHbKUI, HeM3MeHAEMbIi 1 HeYAOOHBIH B YIIPaBJAeHUN 00BEKT
CCBLTIKH,

IIpespamume ez0 6 06eeKm 3HAYEHUA

%k 1 Currency
Company
code String
:lL:
1 Currency
Company i —
code String

MoTnusuposka :

Kak u qiisa «3aMens! 3uaueHud ceulIKoii» (Change Value to Reference, 187),
BhIGOp MeKJYy O0'BEKTOM CCBHLIKH M OG'BEKTOM 3HAUEHHSA He BCErNa OUeBH-
Zet. Taxoro pojia pelrieHne yacTo NPUXOLUTCS U3MEHAT.

ITo6yauTes K Iepexoxy OT CCBLIKK K 3HAYEHUIO MOT'YyT BOZHUKIITHE IIPH pa-
fore ¢ 00HLEKTOM CCHIIKH Heyo0eTBa. O0beKTaMu CChIIKM HEOOX0AUMO He-
KOTOpDBIM 00pas3oM yOpaBJSATH. Bcerja MPUXOAUTCSA 3alpalinBaTh y KOH-
TpoJiepa HYKHEIM 00beKT. CCHLIKHM B TAMATY TOXKEe MOTYT OKa3aThCHa He-
yrobusiMu B paGore. O6beKThl 3HAYEHUHA 0COOEHHO IOJIe3Hbl B pacipese-
JeHHBIX ¥ apajlieJbHBIX CHCTeMaXx.



192

(nasa 8. OpraHun3aumsa AaHHbiX

Barxnoe cBOHCTBO 00K TOB 3HAYCHUI 3aKJIIOUAETCA B TOM, UYTO OHU JOJLK-
HBI OBITH HeudMeHAeMsIMH. [Ipy KaxX10M 3anpoce, BO3BpAlaAIoIeM 3HaUe-
HHE OJHOT'0 W3 HUX, JOJKEH I0JyUaThCd OAMHAKOBEIN peayiawrar. Ecan
3TO TaK, TO He BOSHHKAET Mpo6JeM IIPpU HAJUYNYA MHOIrNX O6HEKTOB, Npej-
CTABJSIONINX OZHY U TY Ke Belllb, Ecau 3HaueHne U3MeHAeMOoe, Heo0X0oan-
MO 06eCIIeYNTh, YTOGE! IPH U3MEeHEeHUH JI000ro 13 06LeKTOB O0HOBIISINCE
BCe OCTaNbHbIe 00'LEKTH, KOTOPHIE IPEJCTABJSIOT TY JK€e CAMYIO CYII[HOCTb.
9T0 HACTOJNBKO OGPEMEHUTENBHO, YTO IPOIIe BCero AJs 3TOr0o co31aTh 00
eKT CCHLIJIKH.

BascHO BHeCTH ACHOCTH B CMEICJI CJIOBA HeusmeHnsemoill (immutable). Ecau
€CThb KJIACC, NPeJCTaBIAOMUN JeHeXKHYIO CYMMY U COAEpIKaiuil THII Ba-
JIXOTBI ¥ BeJIMUUHY, TO OOBIUHO 3TO OOBEKT ¢ HEM3MEHsIeMbIM 3HAUECHUEM.
9To He 3HAYUT, UTO Ballla 3apILjiaTa HE MOMKET USMEHUTHCHA. JTO 3HAYUT,
4TO JJIs1 U3BMEHEHM 3apILIaTh He00XOAMMO 3aMEeHUTE CYIeCTBYIOLIHi 005
KT JeHeKHO! CyMMBbI APYTUM 00HEKTOM JEHEKHON CYMMEI, & He M3MEHHATh
3Ha4YeHMe B cyllecTByiollleM o0bekTe. CBA3h MOYKET U3MEHUTHCHA, HO CaM
00BeKT JeHEeKHON CyMMEBI He U3MEHSIeTCH.

TexHUKa

¢ JIposepbTe, uTOOR IpeobpasyeMblil 00BHEKT ObIT HeMBMEHAEMBIM KK
MOT CTaTh HEU3MEHAEMBIM.

> Ecau o6seKkm 68 Hacmosaujee 8pemMa A8a4emcs usmeniemoim, dobeiimecsy
¢ nomoubio «Yoanenus memoda ycmanosxku» ( Remove Setting Method,
302 ), umolbbL O cTMAJ MAKOBHLM.

» Ecau npeo6pasyembiil 00seKm Helb3sa COenamb Heu3MeHaeMblM, OaHHbL
pedhaxkmopunz credyem npepeame.

¢ CosgaiiTe meToasl €quals U hash.
¢ BrinmoJHHTe KOMIHIAIHAIO U TECTUPOBAHIE.

¢ Paccmorpute BOZMOXKHOCTD yAaNeHUA (HabpUUYHLIX METOJOB U IIpeBpa-
NIeHAS KOHCTPYKTOPA B OTKPBITHII MeTox.

Mpumep

HaqHy C KJiacca BaJIOThI:

class Currency
private String _code,

public String getCode() {
return _code

}

private Currency (String code) {
_code = code,
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Bce ,Z[eﬁCTBPIﬁ 9TOr'0 KJjiacca COCTOAT B XpaHEHVH U BO3BpaTe KoJa BaJIOThI.

9T0 00BEKT CCHLIKH, IIOSTOMY IJIS IMOJYUeHUS SK3eMILIApa HeoOXOZUMO
HUCIIONB30BATH

Currency usd = Currency get("USD");

Kiaacce Currency moaiep:kMBaeT CIIMCOK 9K3eMILIAPOoB. f1 He Mory mpocTo 06-
PATHTBECA K KOHCTPYKTOPY (BOT IMOYEMY OH BaKPHITHIH).

new Currency('USD ') equals(new Currency("USD")) // so3spawaeT false

Y1o6el 1peobpas3oBaTh 3TO B OOBEKT 3HAUEHUHA, BAXKHO YIOCTOBEPUTHCS
B HEM3MeHAeMOCTH 00beKTa. Ecin 06beKT u3MeHaeM, He ILITaiTech BhI-
IIOJIHUTE BTO IpeoGpasoBanue, ITOCKOJLKY M3MeHsieMOe 3HAaUeHNe BJIeYeT
0eCKOHEUHLIC U3MATHIBAIOIINE CChIIK,

B nannoM ciyuae 06bEKT HeNdMeHAeM, I0ITOMY CAeAYIOIINM ITarom 0yaeT
onpeAeseHne MeToxa equals:

public boolean equals(0Object arg) {
1f (! (arg instanceof Currency)) return false;
Currency other = (Currency) arg;
return (_code.equals(other._code)),

}

Ecnu s onpegensio equals, TO ZOJIKeH TakiKe onpegeauTs hashCode. Ipoc-
TOH crocod cresaTh 5TO — B3ATH XelI-KOABI BCEX IOJIeH, UCIOJIb3yeMBbIX
B MeToJe equals, ¥ BBIIOJHHUTHL HaJl HAMHK TIOPa3psmHOe «HUCKJIIoUalolee
uin» (7). 3mech 3TO MPOCTO, IIOTOMY YTO II0JIe TOJABKO OHO:

public 1nt hashCode() {
return _code.hashCode();
}

3aMeHHB 06a METOZA, MOYKHO BBITIOJHUTL KOMIUJISIMIO ¥ TEeCTHPOBaHUE,
1 moJIskeH BHITIOJIHUTE TO ¥ JPYToe, nHaUe Ji06asf KoJUIeKIU, 3aBACAINA
oT xemupoBaHus, Takas Kak Hashtable, HashSet unn HashMap, moxxer
nosecTH ce0s HeBEPHO.

Teneps & MOI'Yy CO3JATh CKOJBKO YTOAHO OJWHAKOBHIX 00BHeKTOB. I Mory
u36aBUTLCA OT JIOGOT0 HOBEJeHUA KOHTpOJLIEpa B Kiacce u (GabpuuHOM
MeTojie M IIPOCTO HCII0Ib30BATH KOHCTPYKTOP, KOTOPEIHA Telieps MOMKHO 00b-
ABUTH OTKPBITBIM.

new Currency{"USD") equals(new Currency("USD")) // Tenepb B03Bpawaer true
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3ameHa maccnBa 06beKTOM
(Replace Array with Object)

EcTe MaccuB, HEKOTODhIE 3JIEMEHTEI KOTODOrO MOTYT O3HAYATH DasHbIE
CYLIHOCTH.

3a. maccug o6 M, 6 ecmb noxe dna kaxdozo ane-
Menma.

ot

String[] row = new String[3];
row [0] = “Liverpool”;

Performance row = new Pe%?nama( %
row. setName("Liverpool™); A
row. setins("1

MoTtusuposka

MaccHBBI IPECTABIAIOT COGOH CTPYKTYDY, YACTO UCHOMB3YEMYIO VIS O~
raHMsanuyu JaHHEIX. OHAKO X CeAyeT IPUMEHATS JUIIb IS XPAHEHUs
KOJIJIEKIUH aHAJOIMYHBIX OGBEKTOB B OM mopsaKe. Brp 4
HMHOTZa MOYKHO CTOJKHYTHCA C XDAHEHHEM B MACCHBAX DAAA DABIMIHEIX
00exTOB. COTIAIIEHNs THIA «IEPBbI BIEMEHT MACCHBA CONEDPIKUT HMS
JMna» TPYAHO 3amoMmHaioTCH. H 065 MOXKHO

TaKyo0 HHQOPMALHIO C IIOMOIIEI0 HA3BAaHWHA [IOJIEH HIIH METOZOB, YTOOLI He
BalIOMHWHATH €e U He NoJIaraTbCHd Ha TOYHOCTh KOMMEHTapHeB. Mo:xHO TaK-
Ke MHKAICYJINPOBATE TAKYIO WHDOPMAIMIO U J06aBHTE K Hell OBe/[eHHe ¢
nomomsio «Ilepemerenus metoga» (Move Method, 154).

TexHuka

e CospaiiTe HOBBIA Kjace Aus JIeHUA JAHHEIX, xcs
B MaccuBe. OpranuayiiTe B HeM OTKDBITOE I0JI€ /IS XDAHEHHS MACCHBA.

* Mog #Te MOTB3! i MaccuBa Tak, 9TO6BI OHH OIPAMEHSIN
HOBEBIH KJacc.

¢ BuINOJHWUTE KOMIMJIALUIO ¥ TECTUPOBAHUE.

* TloouepeHO ISl KAMKAOTO BIEMEHTA MACCHBA A00aBbTe METOALI IOy
YeHWs U YCTAHOBKHU 3HaueHWH. [laifiTe MeTozaM HOCTyIa Ha3BaHHUM, CO-
OTBETCTBYIOIIHE 0 M UpyHTe KIH-
€HTOB TaK, YTOOEI OHH MCIOJIL30BANH MeTOAE! focTyna. [locre Kaxa0ro
HM3MEHEeHHs BHINOIHANTE KOMIUIAIMIO ¥ TeCTUPOBAHHE.
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e Tlocyie 3aMeHBI BCeX 0OpAaIlleHNH K MACCHBY MeTOAaMHU ciesialiTe MacCHUB
3aKPBITHIM.

¢  BrinonauTe KOMIUJIAILWIO,

e Jlnsa KasKIOTO 3jIeMeHTa MacCHBa co3flaiiTe B KJacce MoJie U U3MEHHTe
METOZABI IOCTYIIA TAK, YTOOLI OHU HCIOJAb30BAJIH HTO [IOJIE.

¢ Tlocye n3aMeHEHUS KaXOTO 2JIEMEeHTA BHINOJHSITe KOMITHIISIINIO U Tec-
THPOBAHUE.

¢ TIocie 3aMeHEBI BCeX 3JI€MEHTOB MACCHBA TTOJIAMH yIoaJnTe Maccus.

Npumep

Hauny ¢ MaccuBa, XpaHsIiero Ha3sBaHue CIIOPTUBHOK KOMaHIBI, KOJIHUeC-
TBO BBIUTPHINIEH ¥ KOJIUYECTBO Mopakenuii. OH GyfeT ompeesied TaK:

String[] row = new String[3],

Hpe,qnonarae'rca €ro ICoJb30BaHHe C KOOOM THI&:

row [0] = Liverpool ,
row [1] 15

H

String name = row[0],
int wins = Integer parseInt(row[1]),

IIpeBpamenne MaccuBa B O0BEKT HAYNHAETCS C CO3EAHNA KJlacca:
class Performance {}

Ha mepBoM sTalle B HOBBIH KJIacC BBOAMTCH OTKDBITHIHM 4YJeH-TaHHOE.
(3Hat0, YTO 3TO AYPHO U IIJIOXO0, HO B CBOE BpeMs Bce OyAeT UCIIpaBIIeHO.)

public String{] _data = new String[3],

Tenepb HaXO0Xy MecCTa, B KOTOPBIX CO3JaeTCA MAaCCHB M BBINIOJIHAETCSH JOC-
TYIO K HEMY. BwmecTo cosranusa MmaccuBa muIieMm:

Performance row = new Performance(),

Kon, I/ICHOJTLIBYIOU.II/II';I MaccCuB, 3aMeHAeTCA CJIeNYIOIINM:

row._data [0] = Liverpool ,
row._data [1] = 15

String name = row._data[0],
int wins = Integer parselnt(row _data[1]),

IToouepegHO K06ABAAI0 METO/bI HOJIYYEHUS M YCTAHOBKH ¢ GojIee cofepska-
TeTLHEIME HMeHaMu. Hauwnaro ¢ nazsanus:

class Performance
public String getName() {
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return _data[0],

}

public void setName(String arg) {
_dataf0] = arg,

}

Bxosaeuns aToi CTPOKH PeIaKTHPYIO TAK, YTOOBI B HUX IIPUMEHANNCEH Me-
TOABI JOCTYIIA:

row setName("Liverpool™)
row _data [1] = 15

String name = row.getName()
1nt wins = Integer parseInt(row _data[1])

To e caMoe MOXKHO MPORENIATL CO BTOPEIM ayieMeHTOM. Huia obseruenns
JKUBHU MOYKHO HHKAICYJIHPOBATHL Ipeobpa3oBaHyie THIIA JAHHBIX!

class Performance
public int getWins() {
return Integer parseInt(_data[1])
}
public void setWins(String arg) ¢
_data[1] = arg
}

client code
row setName( Liverpool ),
row setWins("15")

String name = row getName(),
int wins = row getWins()

IIpogesas 5TO NI BCeX DIEMEHTOB, MOKHO 06bABITL MACCUB BAKDBITHIM:
private String{] _data = new String{3]

Temneps riaBHag 4acTh 9TOro pedakKTOpPUHIa, 3aMeHa WHTepdeiica, 3asep:
urena. OgHaKO oJe3Ho GyjgeT Taxske 3aMEeHHTH MACCHB BHYTPH KJaccs.
9TO0 MOMKHO CeNaTh, HOOABUB MO AJIS BCEX DIEMEHTOB MacCHBa H nepe
OPHEHTHPOBAB METOLEI JOCTYIIa HA UX MCIIOAbL30BAHHE:

class Performance
public String getName() {
return _name,
}
public void setName(String arg) {
_nhame = arg,
}

private String _name,

Brinosaus 5T0 134 BCEX 3JeMEHTOB MacCHBa, MOXHO YEAJIUTL MaCCHUB.
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QybnupoBaHne BUAUMBIX JaHHbIX
(Duplicate Observed Data)

EcTr JanHble npeMeTHOHN 06IacTH TPHUJIOMKEHUS, TPUCYTCTBYOIINE TONb-
k0 B rpadpuueckom sneMmenTe GUI, ¥ KOTOpPBIM HY)KeH HOCTYIl MeTOnaM
npeIMeTHON 00J1aCTH IPUATIOKEHU.

Cronupyiime OaHHbie 6 00sexm npedmemHol 06AACMU NPULONCEHUS.
Cozdaiime obsexm-nabawdamenb, komopwiii Oydem obecneiueéambsb CUH-
XPOHHOCMb OAHHbLX.

Interval Window

startField TextField

endField TextField
lengthField TextField A mterface»
Observer
Interval Window StartField_FocusLost

EndField_FocusLost

startField TextField LengthField_FocusLost

endField TextField
lengthField TextField

StartField_FocusLost —-7>
artField_Focustos 1
EndField_Focustost

LengthField_FocusLost : :

calculateLength nterval

calculateEnd start String
end String
length String ——{> Observable
calculateLength
calculateEnd

MoTuBupoBKa

B X0polmo opragn3oBaHHO# MHOTOYPOBHEBOI cucTeMe KoJ, 00pabaTsIBato-
nimii uaTepdeiic MoaL30BaTeNs, OTACJIEH OT KoJja, obpabaTeiBalomniero 6ms-
HEeC-JIOTHKY. DTO JeJiaeTcd II0 HeCKOJbKUM npuunHaM. Moker noTrpebo-
BaTbCA HECKOJILKO Pa3/INYHBIX HHTEP(EeicoB NOJIB30BaTENA LIS OFUHAKO-
Boii OusHec-nmoTMKH; HHTepdeiic Toab30BaTENsT CTAHOBUTCH CJIUIIKOM
CJIOKHBIM, €CJH BBINOAHAET 00e DYHKIMM; CONPOBOMXKIATL M DA3BUBATH
06'LeKTEI IPpexMeTHOM o6acTu npoile, ecau oHu otaeaensl or GUI; ¢ pas-
HBEIMH YaCTAMHE IPUJIOKEeHUA MOTYT HMETh JeJI0 pasHbie paspaboTunku,

TToBeseHue MOYKHO JIETKO Pa3AeUTh HA YaCTH, Yero YacTO HEeJIb3s CLeJIaTh
¢ raHHLIMU. JlaHHbIe JOJKHBI BCTPanBaThes B rpaduueckuii anemenT GUI
U AMETh TOT K€ CMBICJI, UTO U JaHHbIe B MOJEJM IpPeAMeTHOU obyacTw.
Ta6s0HBI CO3ZAHUA IOJb30BATEJILCKOr0 MHTepdeiica, HaymHass ¢ MVC
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(Mozenbp-npeACcTaBIeHHE-KOHTPOJIED), HCIONB3YIOT MHOTO3BEHHYIO CHCTE-
My, KOTopas obeclieunBaeT MeXaHU3MEI, PEAOCTABJAIONINE ITH JAHHLIE
U TIO/AePIXUBAIOIINE UX CHHXPOHHOCTD.

CTOJKHYBIINCH C KOJOM, pa3paboTaHHBIM Ha OCHOBE JBYX3BE€HHOTO MOIX0-
Ia, B KOTOpOM OGH3Hec-JIOrMKa BCTPOeHa B mHTepdeiic monbp3oBaTend, Heob-
XOAMMO DasfleINThL TMOBEJeHNe HAa YacTH. B 3HAUMTeNbHON Mepe 3TO ocy-
LIECTBJIAETCH ¢ TIOMOII[BIO JeKOMIIO3UIINHY U MTepemelneHnd MeToRoB. OHa-
KO JaHHbIe HEeJIb3s IIPOCTO NEPEMECTUTH, NX HAJ0 CKOIMPOBaTh M obece-
YUTH MEeXaHU3M CHHXPOHU3AI[AH.

TexHuka

* (CrenaliTe KJacc IIpencrTaBjieHKna HabmiogaremeM IJd KJacca IIpegMer-
Ho# o6nacru [Gang of Four]).

» Ecau kaacca npedmemnoil obaacmu He cyuyecmayem, cozdaiime ezo.
» Ecau omcymemeyem ccoulakxa u3 Kaacca npedcmasieHus 6 Kaacc nped-

MemHOU obaacmu, nomecmume Kaacc npedmemuoil obaacmu 8 none
Kaacca npedcmaénenus.

¢ TIpumenure «Camounrancysasnuto mons» (Self Encapsulate Field, 181)
K JAHHBIM IIpeaMeTHOMH o6aactu B Kiaacce GUI.

* BrinonHUTE KOMIWJIAIIWIO U TEeCTUPOBaAHHE.

¢ TlomecTure B 06paboTuuK COGLITHS BLISOB METOJA YCTAHOBKH, YTOOH
ODHOBJIATH KOMIIOHEHT €r'0 TEKYIIHM 3HAaUEHHEM C IIOMOIIBIO IIPAMOT0
IOCTYTIA.

s » Ilomecmume memod a8 o6paGomuur cobbimus, KOmopbsiili 0GHOBLAEM 3HA-
YeHue KOMNOHEeHMA UCX00a U3 e20 mekyuiezo 3naienus. Koneuno, 6 smon
COBEPULEHHO Hem HeobxXo0umocmu; 8b. npocmo Ycmanasausaeme 3naye-
HUe DAGHBbIM €20 MmeKyWeMmy 3HAUEHUIO, HO 61a200aps UCTLOLbI0BAHLI0
Memoda ycmano8ku 6v. 0aeme 603MOICHOCTL BbLLNOAHUMBCS NIOOOMY
UMeIUeMYCA 8 HeM NosedenLIo.

» IIpu nposedenuu amoir modudurayuu He noavayiimecy memodom nory-
YeHUs 3HAYEHUS KOMNOHeHmMa, npednoimume HenocpedcmeerHuill 0o
emyn i Hemy. ITosxue memod noryuenus cmarem u36reKamy 3HaveHue
u3 npedmemmnoil obaacmu, KOmopoe U3MeHACMCA MOLbKO NPU 6bLNONHE
HUL Memoda YycmaHosKu.

» C nomoupio mecmogozo Koda ybedumecs, Limo MexXaHUIM 06pabomKy co-
6vimuil cpabamuiéaem.

¢ BrnosHWTe KOMIUJIALNAIO K TeCTHPOBaHUeE.

b OnpeneJmTe JaHHbIe 1 METOABI JOCTYIIA B KJIacce HpelIMeTHOﬁ obJiacTy,
» Ybedumecw, umo memod ycmaHoexu 6 npedmemHoil obracmu sanycrkaem
MexarHu3Mm ysedomieHus 8 cxeme nHabaodamens.

> Hcnorvayiime 8 npedmemnoil obaacmu mom e mun OaQHHIX, LMO U §
npedcmaé.aenuu: o6vtuHo 3mo cmpoxa. IIpeobpa3syiime mun 0anHblx npu
npogederuu caedyrou,ezo pedpaxmopunea.

¢ IlepeampecyiiTe METOIBI JOCTYIIA HA 3aIIXCh B II0JIe MPEAMETHOM 061aCTH.
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. ‘e MeTOJ{ B TaK, 94T06bl OH KOIHMPO-
BaJI JaHHEIE U3 TIOJIS 06" 6. B GUI.

¢ BeIIOJHUTE KOMIUIANUIO X TECTUPOBAHUE.

Mpumep

Hauny ¢ okHa, npejcTasieHHoro Ha puc. 8.1. IloBejeHue 04eHb IPOCTOE.
Kak Tonbko B OLHOM W3 Toseit, 06HOB-
Js1oTes ocranbHble moas. [Ipn nsmMenerun noxeit Start wiam End Beramcss-
eres length; mpn nons length End. .

Bce MeToBI HAXOAATCSA B pocToM Kiacce IntervalWindow. ITons pearupy-
10T Ha HoTepio hoKyca.

public class IntervalWindow extends Frame... A Interval Window [i[s] E3
java.awt.TextField _startField; 5
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);

Puc. 8.1. ITpocmoe oxro GUI

}

Cnymarens pearnpyer Bbi3oBoM StartField_FocusLost mpu moTepe doxyca
HavyaJbHBIM IOJEM H BbIoBoM EndField_FocusLost mum LengthField_Focus-
Lost mpu moTepe oKyca APYrUME MOAAMA. DTH METOABI 06paboTKU COOBI-
THH BBINISIAAT TAK:

void StartField_FocusLost(java.awt.event.FocusEvent event) {
if (isNotInteger(_startField.getText()))
_startField. setText("!
calculatelength();

void EndField_FocusLost(java.awt.event.FocusEvent event) {
if (isNotInteger(_endField.getText()))
_endField. setText("0")
calculatelength()
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. vold LengthField_Focuslost(java awt event Focuskvent event) {
1f (isNotInteger(_lengthField getText()))
_lengthfield setText( 0 )
calculateEnd(),
}

Eciu BaM mHTEpECHO, TOUEeMY f CAeJIall TaKoe OKHO, CKasKy, YTO 3TO Ipo-
* crefimuii crioco6, mpeioKeHHEINA Moeii cpezioit padpaborkn (Cafe).

HpPI IIOABJIEHNHA HeII‘I/I(prBOI‘O CUMBOJIa B JI060M moe BBOJUTCA HOJIb U
BbI3BIBAETCA COOTBETCTBYIOINAA BEIYACIUTEIBHAA IpOoIieaypas:

void calculatelength(){ y '
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 ( Unexpected Number
Format Error ),
}

}
vold 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 ( Unexpected Number Format
Error ),

}

Moeit 3amaueli, ecny § pelry 5THM 3aHUMATLCS, CTAHET OTJAejieHue BHYT
peuseit Joruxku or GUI. ITo cymectsy, 310 03HaUaeT nepeMenieHue calcu-
latelength u calculateEnd B oTHAeABHLIN KJIace mpexMeTHOM obnactu. [ud
3TOr0 MHe Heo0XoauMo o0palarTscd K JAHHBIM HadaJla, KOHIla U JLJIUHH,
MUHYS OKOHHBIH Kiacc. 3TO MOKHO C/IeJIaTh, TOJBKO AYOJIUDPYS STU JaH-
HBIE B KJlacce IpeAMeTHON’ o6nacTy 1 cuHxpouusupysa ux ¢ GUI. 3ra sage-
ya omuceiBaerTca B « yOnupoBaHn# BUAUMEBIX faHHBIX» (Duplicate Obser
ved Data, 197).

B panHbBIii MOMEHT KJjacca NpexMeTHOH 006yiacTH HeT, MOBTOMY Hajo €ro
co31aTh (ITyCcTo):

class Interval extends Observable {}
B okHe 10s3KHa OBITh CCHIJIKA HA 9TOT HOBBIM KJacc IpeIMeTHOM 001acTH.

private Interval _subject,
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3areM HaJA0 COOTBETCTBYIOMIMM 06pA30M MHULUAIU3NPOBATE BTO IIOJIE U
cleNIaTh OKHO UHTepBaja HabaonareeM MHTepBasia. 3TO MOXKHO CAeNATh,
IIOMECTHB B KOHCTPYKTOD OKHA MHTEPBAJIA CJIeLYIOmNil Ko1:

_subject = new Interval(),
_subject addObserver(this),
update{_subject, null),

A upepIiounTaio NOMEUIATh STOT KOJ B KOHIle KOHCTPYKTOpA KJacca. Bei-
30B update TapaHTHPYeET, YTO NPHK AYOJUPOBAHMY JAHHBIX B KJacce IIpex-
MeTHOH 00actu GUI manuuanusupyercs u3 Kiacca rpeaMeTHol obracTu.
JList aTOr0 2 fJ0JIMKeH 00 BABUTE, UTO OKHO HHTEPBaJa peanuayet Observable:

public class IntervalWindow extends Frame implements Observer

YT0o68I peasin3oBaTh HAOMIOAATENsI, A ZOJKEH CO3JATh MeTo] 0OHOBIEHU A
update. Brauaste oH MOKeT HMETh TPUBHANLHYIO PEATU3AI[HIO;

public void update(Observable observed, Object arg) {
¥

B sTOT MOMEHT 5 MOTI'Y BBIIOJIHHUTH KOMIITHJANKIO B TECTAPOBaAHUE. Huxra-

KOl peasibHON MOAUGMUKAIMY ellje He IPOBefeH0, HO OMIMOKM MOXKHO CO-
BEDIIUTE B IIPOCTEHIINX MEeCcTaX.

Temneps MOYKHO 3aHATHLCA ITepeMenienueM nosueii. Kax oOsruHo, 51 fjeran ua-
MEHeHWS B IIOJLX [oouepeiHo. J{eMOHCTpUpDYsA BlaZeH¥e aHTIUHACKUM
A3BLIKOM, HAUHY ¢ KOHEUHOro noJd. CHayasa c/lefyeT IPAMEHUTh CAaMONH-
KaTCYJIAIUIO TI0JA. TeKCTOBLIe NMONA OGHOBJIAIOTCS C IIOMOINHIO METOAOB
getText u setText. Co3maio METOASI KOCTYNA, KOTOPBIE X BHI3BIBAIOT:

String getEnd{) {
return _endField getText(),
}

vold setEnd (String arg) {
_endField setText(arg),
1

Haxomy Bce cebiikyu Ha _endFileld ¥ 3aMeHSI0 HX COOTBETCTBYIOUIUMU Me-
TOJaMH AOCTYIA:

vo1d calculatelength(){
try {
int start = Integer parselnt(_startField getText()),
int end = Integer parselnt(getEnd()),
int length = end - start,
_lengthField setText(String valueOf(length)),
t catch (NumberFormatException e) {
throw new RuntimeException ( Unexpected Number Format Error )
}
)
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void calculateEnd() {
try {
int start = Integer.parselnt(_startField.getText());
int length = Integer.parseInt(_lengthField.getText());
int end = start + length;
setEnd(String.valueOf(end));
catch (NumberFormatException e) {
throw new RuntimeException (“"Unexpected Number Format Error™);

—_—

}

void EndField_FocusLost(java.awt.event.FocusEvent event) {
1f (1sNotInteger(getEnd()))
setEnd("0");
calculatelength();
}

910 o6pruHEIM nponece mua «Camonukancynsanuu noias» (Self Encapsula-
te Field, 181). Opuako npu pa6ore ¢ GUI Bo3HUKAaeT CI0KHOCTE. I10ab30-
BaTeJIb MOXKET W3MEHUTH 3HaUeHUe TMOJIsl HEIOCPeACTBEeHHO, He BBI3LIBAf
setEnd. IloaToMy s JONIKeH ITOMECTHTh BhI30B setEnd B oOpaboTumk cobwl-
Tusa gias GUL Otor BEI30B 3aMeHseT cTapoe 3HaueHue MmoJjid End TeKyiuM.
KoueuHo, B faHHBI# MOMEHT 9T0 6€CI0JIe3HO, HO TeM CaMEIM ofecrieunBaeT-
CA NPOXOXKJIeHMEe JaHHBLIX, BBOAMMBIX I0Jb30BATEJIeM, Yepe3 MEeTOH ycTa-
HOBKHU:

void EndField_Focuslost(java.awt event.FocusEvent event) {
setEnd(_endField.getText())
1f (1sNotInteger(getEnd()))
setEnd("0");
calculatelength()
!

B 5TOM BRI3OBe A He NOJb3yIOCh getEnd, a o6paniaicsk K IOJIO Hemocpei-
CTBEHHO. fI ITOCTYalo TAK IIOTOMY, YTO OCJIe IPOJOIKeHus pedaxTOpuH-
ra getEnd 6yqet moay4aTs 3HaUYeHne OT 00'LeKTa IpeMeTHOH 001acTu, a He
u3 moas. Torja BLI3OB MeToa NPKBEJ OBl K TOMY, UTO IIPH KaXKJOM H3Me-
HEHVY I0Jb30BaTe/IeM 3HAYeHUs 10 3TOT KOJ BO3Bpalana 65! ero obpar-
HO, II03TOMY MHe HeoGXonNM 3fech NpsamMoii goctyn. Teneps A Mory BEIIOI-
HHTH KOMINJIAIHUIO H IPOTECTHPOBATL HHKAICYJINPOBaHHOE IIOBEEHHE.

3arem 700aBJIAI0 B KJacC OIpexMeTHOi 00J1aCcTH II0Jie KOHILA:

class Interval...
private String _end = "0";

A EUIHATUSUDYIO €U0 TeM JKe 3HaUeHNeM, KOTOPLIM OHO MHUIIUAIN3UDY-
etcs B GUI. Teneps s 100aBJ110 METOABI TOJYUEHUS U YCTAHOBKH:
class Interval ..

String getknd() {
return _end;
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}

void setEnd (String arg) {
_end = arg,
setChanged(),
not1fyObservers(),

}

TlocxonbKy mcmoabayercss cxeMa ¢ HabJiogaTeneM, clefyeT IIOMECTUTDH B
MeTOJ YCTAHOBKHY KO/, IOCBHLIAIINWEA yBemoMJieHKe. f ucIoabs3yI0 B Ka-
yecTBe MOCJeTHEro CTPOKY, a He YnucyIo (4To 66110 651 GoJtee tornaso). Ho s
X0uy, 4To0s!I MOAUGUKAIIKil GLIJIO KaK MOXKHO MeHbIle. Korga ganusie 6y-
IYT YCIEIIHO MPOAYOJINPOBAHEl, A CMOr'Y IIOMEHATH BEYTPEHHHUI THUII JaH-
HBIX Ha IeJIOYHCIIeHHBIN.

Temeps MOXKHO Tepe] AyOJIUPOBAHUEM eliie Pa3 BBIIIOJHUTh KOMIHJIALUIO
¥ TecTHpoBaHMe. Biarogapsa nmposefeHHOM IOATOTOBKTENLHOM paboTe puc-
KOBaHHOCTH 3TOT'O HEHAEKHOTO I11ara CHU3UJIACh.

Cuavana mMomupuuupyeM MeTOABLI JocTyma B IntervalWindow, 4ToOBI HC-
I0JIL30BATh B HUX Interval.

class IntervalWindow
String getEnd() {
return _subject getEnd();
}
vo1d setknd (String arg) {
_subject setEnd(arg),
}

Heobxoaumo Takxe 06HOBUTE update, uTobn! obecneunTs peaknuio GUI Ha
yBeagoMJieHHne:

class IntervalWindow
public void update(QObservable observed, Object arg) {
_endF1eld setText(_subject getEnd()),
}

OTO ellle OZHO MECTO, I/ie HeOOXOAUM IPSIMOM HOcTyIl. A BEISOB METOAA yC-
TaHOBKU NTpUBeJI OB K 6ECKOHEYHOI PEKYPCHH,

Temeps 1 MOT'Y BBIIIOJHUATH KOMITUJIAIWIO U TeCTUPOBaHUe, 11 JaHHbIE IIpa-
BHJIBHO JyOIUPYyIOTCSH.

Mo3KHO ITOBTOPUTD 3TH NeHCTBUSA IJIS OCTABIINXCA NBYX 1I0Jei, ocse gero
¢ nomomsio «Ilepementienus meroga» (Move Method, 154) nepeHecTu cal-
culateEnd u calculatelength B Kilacc uHTepBaJa. 1 moxyuy Kaacc npegmer-
HO#t 00J1acTH, cofepIKalliil Bce MOBeAeHUE U JaHHbIe IpeIMEeTHOH 001acTH
orgenbHo ot Kojga GUI.

Crxenas 310, MOXKHO TIONIPo6oBaTh BooOIe n36aBuThcsa ot Kiaacca GUI. Ee-
au 9710 crapeii Kiace AWT (Abstract Windows Toolkit), To moxxHO yry4-
UIUTH BHEITHUI BUJ C HOMOIIBI0 SWing, nprdyeM Swing aydlne CIIpaBisieT-
cd ¢ KoopauHupoBauueM geicrauil. [Tocrpouts Swing GUI moxkro nmoBepx
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KJiacca IIpesMeTHOH 00JacTil. YCIeInHo clesIaB 3T0, MOXHO YAaJIUTh CTa-
potit Kirace GUL

MpumeHeHune cnyliatenen codbITUNA

«ybnuposanue HabnonaeMeIx favHEIX» (Duplicate Observed Data, 197)
IIPUMEHHMO U B TOM CJIyuae, KOTJa BbI UCIIONb3YyeTe CAyLIaTeae cobnITu
BMecTO HabniogaTensda/Habaogaemoro. B 3ToM ciiyuae HaJ0 CO3JATH CayIa-
TeJsl ¥ COOBITHE B MOJIEJIH NIpeAMeTHOM ob6nacTy (100 UCII0IL30BATh KJac-
cel AWT, ecam 910 Bac He cmyinaer). OObeKT IpeAMeTHOM 061aCTH JOMKer
3aperHCTPUPOBATE Ciyniarteneil TakuM Ke o0pasoM, Kak HaGIIONaeMbIi
KJacc, ¥ IOChIIaTh UM COOBITHE IPU CBOEM M3MEHEHWH, KaK B MeTole 00-
HoBJIeHUHA. Ilocsie BTOro OKHO MHTEpBAJA MOKET PeaIn30BATE UHTepdeiic
I10JIL30BATEJIA ¢ IOMOIIILIO BHYTPEHHETO KJIACCA U BBISLIBATE HEOGXOUMEbIe
MeToIbI OOHOBJIEHHIS.

3ameHa ogHOHanpaBfeHHOWN CBSA3U
AsyHanpasneHHon (Change Unidirectional
Association to Bidirectional)

Ects ABa Kilacca, KaABIA M3 KOTOPHIX JOJKEH KMCIOJAL30BATE QYHKIUN
IPYTOTO, HO CCRIIKA MEXAY HUMH €CTh TOJHKO B OJJHOM HAIPABJICHUH.

Ilo6asbme obpamubile yrxazameau u uzmerHume moduguramopul, wmobvt
oHU 00HO8AAAU 06a Habopa.

Order Customer

<

Order Customer

MoTusuposka

MoxkeT cayunThLCA TaK, YTO IEPBOHAYAJIBHO OPraHH30BaHO [Ba KJjacca,
OJMH U3 KOTODBIX cchutaercda Ha apyroil. Co BpemeHeM o0HapyKuBaeTCH,
YTO KJIHEHTY KJIACCA, HA KOTOPHIH IIPOMCXOAUT CCHIIKA, HYIKHBI 00 LeKTHI,
KOTOpPBIE Ha Hero cchijiaioresa. PakTUuecKy 9TO O3HAYAET epeMelleHue 110
yKasaTenaM B o6paTHOM HanpasieHHU. OZHAKO 9TO HEBOZMOXKHO, IIOTOMY
4YTO YKAa3aTeJ M IPeACTABJISAIOT CO00M O HOCTOPOHHUE CChLIKK. HacTo yaa-
eTcsa CIIPaBHUTHCA ¢ 3ToH npobiemoii, HalAa APYTOH MapmipyT. 3To MOMKET
BBISBATE HEKOTOPOE yBeJndeHue 06 heMa BEIUACICHUH, HO OlIpaBjaHHo, U B
KJIacce, Ha KOTOPHIHM IIPOUCXOANT CCHIJIKA, MOMKHO CO3gaTh METOM, NUCIIOJIb"
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3yt 310 mosenenue. OZHAKO MHOT[A TAKOHM CIIOCOG 3aTPYIHUTENEH U
TpebyeTcs: OPraHu3oBaATh JBYCTOPOHHIOIO CCHLIKY, KOTOPYIO YaCTO Ha3hIBa-
10T o6pamubim yrasamenem (back pointer). Bes HaBBIKOB paBoThI ¢ 06paT-
HBIMM YKA3aTeJSMU B HUX JIEIKO 3ayTaThcd. OXHAKO eCIM IPUBBIKHYTH
K 9TOH uanoOMe, OHA IEPECTAET Ka3aThCA CIIOMHOIM’.

HauoMa HACTONMBKO Hey00Ha, UTO Clie/lyeT MPOBOAUTS JJIfl Hee TeCTUpPOoBRa-
HUe, 110 KpaliHell Mepe, B niepuof, ocBoeHusA. OOLIUHO A He YTPyx a0 cebs
TECTHUPOBAHWEM METOJI0B JOCTYIa (DUCK HE OUEHB BeJINK), I09TOMY JAHHBIH
BuJ pehaKTOPUHTA — OFUH U3 HEMHOTHX, I KOTOPHIX f00aBNAETCA TecT.

B mamnom pedakTopuHre o6paTHBIe YKA3aTEIN IPUMEHAIOTCA [JIS Peasi-
3anuu AByHaNIpaBJIeHHOCTH. [Ipyrue mpueMsl, HATpuMep OGbEKTHI CBARH
(link objects), Tpe0yioT APYTHX METOAOB pedaKTOPUHTA.

TexHUkKa

¢ JloGaBbTe 1OJIE AJIA OGPATHOTO YKA3ATENA,
¢ Onpegenure, KOTOPHIH U3 KJIaCCOB OYAET YIPABIATE CBA3LIO.

e (CospaliTe BCIIOMOTATEJBbHEBIM METOL HA IMOLUMHEHHOM KOHIIE CBSA3H.
HaiiTe eMy umd, SICHO YKa3bIBaIONmlee HA OTPAHUYEHHOCTSh IPUMEHEHU .

¢ Eciu uMeomuiics MognpHUKaTOp HaXO[UTCA HA YIPABIISIONEM KOHIIE,
MoauuIUpYHTE €ro TaK, YTOOBI OH OOHOBIIAN 0OpaTHBIe YKAa3aTeIH.

¢ Eciau uMeomuics MOTAMUKATOP HAXOZUTCH HA YOPABASEMOM KOHILE,
co3faiiTe yOpaBaAOIINi MeTO ] Ha YIIPABJISIONIeM KOHIle U BHI3BIBailTe
ero U3 uMemwIeroca MoguduKaropa.

Mpumep
Bor npocTas nporpaMma, B KOTOpoil 3axas «ofpamaercs» K KINEHTY:

class Order ..
Customer getCustomer() {
return _customer;
}
vo1d setCustomer (Customer arg) {
_customer = arg;
}

Customer _customer,

B xnacce Customer Her ceplaku Ha Order.

§1 maury pedakTopuHr ¢ n06aBIeHNA Iojd B Kiaace Customer. ITOCKONBKY
V KJIMeHTa MOeT GbITh HeCKOJILKO 3aKa30B, 9To IoJe 6yAeT KoJIeKIIHen.
§I He Xouy, 9TOGEI ONMH M TOT K€ 3aKAa3 KJINEHTA II0ABJSICA B KOJIEKIINI
ABAKIbI, TI03TOMY THIIOM KOJUJIEKIIUH BEIGHPAETCH MHOMXECTBO:

class Customer ¢
private Set _orders = new HashSet();
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Teneps HAZO PEUINTH, KOTODHIH M3 KJaccoB OYAEeT OTBe4aThb 34 CBA3L.
51 mpexouXTarO BO3JAraTh OTBETCTBEHHOCTDh HA OLMH KJacc, T. K. 9TO II0-
3BOJIAET XPaHUTh BCIO JIOTHKY YIpPaBJIeHUA CBA3BIO B OZHOM Mecre. Ilpo-
nenypa NIPUHATHSA PellleHUsA BRIMIALUT TaK:

1. Ecun 06a 06meKTa IpefcTaBiasaoT co60i 00 heKThl CCHLIOK, M CBASEH MMe-
eT THII «OAUH-KO-MHOTHM», TO YIIDaBIAIONIUM OyJeT O0bEKT, ComepiKa-
muit opHy cceliKy. (To ecTh ecnu y OZHOro KIMEHTA HECKOJNBLKO 3aKa-
30B, CBA3BIO YIIPaBASET 3aKa3.)

2. Ecnu oguH 00'beKT ABJAETCH KOMIIOHEHTOM ApPyroro (T. e. CBA3L UMeeT
THII «IeJIOE-YACTb» ), YIPABJATE CBA3LIO ZOJKEH COCTABHOM OOBLEKT.

3. Ecnu o6a o0BeKTa IPEACTABIAIOT c000M 00HeKThI CCLUIOK, ¥ CBSI3h UMe-
€T THII «MHOTI'He-KO-MHOTHMM», TO B KQUeCTBe YHIPaBJISIOIEr0 MOXKHO
IIPOM3BOJILHO BRIOPATH KJIacC 3aKa3a UM KJIacC KJINeHTa.

IlockoabKY OTBEYATH 3a CBA3L OyeT 3aKas, A JOMKeH To0aBUTh K KINEHTY
BCIIOMOTraTeJbHEIH MeTOJ[l, NPEeAOCTABAAIOMIAN NIPAMON OCTYH K KOJJIeK-
nuy 3aka3oB. C ero nmomomnpio MoguduKraTop 3aKasa 6yaeT CHHXPOHU3U-
poBaTh ABa Habopa ykasareseii. I gam sromy merony umsa friendOrders,
YTOGEI IPeJyIPEeIUTE O HEOGXOAMMOCTH TIPUMEHATE €r0 TOJLKO B JaHHOM
ocobom cayuae. I TaKiKe OrpaHNYY ero 06J1acTh BUANMOCTH ITAKETOM, €CJIH
3T0 BOBMOKHO. MHe npugercs 00bABHTH €r0 ¢ MOANMHUKATOPOM BHAAMOC-
TH public, ecJH BTOPOMH KJIacC HaXOJHUTCH B IPYTrOM HaKeTe:

class Customer. ..
Set friendOrders() {
/* DOMXEH MCAONbL30BaTLCA TONLKO B Order
npu MOAMPUKAUMU CBA3M */
return _orders;

}

Tenepsb U3MeHAIO MOZAUPUKATOD TaK, uToOL ¢ oBkOENAN ofpaTHite yKasa-
TeJIHN:

class Order. ..
void setCustomer (Customer arg) ...
1f (_customer = null) _customer.friendOrders().remove(this);
_customer = arg;
1f (_customer != null) _customer.friendOrders().add(this)
}

TouHEI# KOJ B yOPaBAAIOIEM MOANMUKATOPE 3aBUCUT OT KPATHOCTH CBA~
3u. Ecau customer He MOKeT GBITE null, MOKHO 060HTHCE O3 IPOBEPKHU €r'0
Ha null, HO HajgO mpoBepATs Ha null aprymeHT. OpgHako 6asoBas cxeMa
BCETJA OAMHAKOBA: CHaUaJjia HOBOMY 00BeKTy coobmaercs, 4¥To0bI OH YHUY"
TOKNJI YKA3aTeN b HA HCXOAHBIH 00bEKT, 3aTeM MEL yCTaHaBJNBaeM yKasa~
TeJib MCXOJHOTO O6'bEKTa Ha HOBLIH 1 cOOBIIaEM 3TOMY OCHeZHEMY, STOOH!
OH JOGaBWJI CCBLIKY HA UCXOMHDII.
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Ecau BB X0TUTe MoguGUIMPOBATE CCHIAKY ueped Customer, MyCTh OH BHIZLI-
BaeT YIPaBJIAOUINA METOA:

class Customer. ..
vold addOrder(Order arg) {
arg.setCustomer(this);
}

Eciu y 3axasa MOXeT OBbITH HECKOJIBKO KJHEHTOB, TO 3TO cjy4aii oTHOLIe-
HUA «MHOTHE-KO-MHOI'MM», 1 METOAEI BRIIIALAT TaK:

class Order...  //ynpasnspuue MeTOAM

voi1d addCustomer (Customer arg) {
arg. friendOrders().add(this);
_customers.add(arg);

}

vold removeCustomer (Customer arg) {
arg. friendOrders(). remove(this);
_customers. remove(arg);

}

class Customer. ..
vold addOrder(Order arg) {
arg.addCustomer(this);
}
void removeQrder(Order arg) {
arg. removeCustomer(this);

}

3ameHa gByHanpaBfieHHOW CBA3MN
oaHoHanpaeneHHon (Change Bidirectional
Association to Unidirectional)

Wmeercs: AByHATPABIEHHAS CBI3b, HO ONHOMY U3 KJIaccoB GoJibIlle He HYK
HEBI QYHKIIUY JPYTrOoro KJjacca.

Onycmums HeHYICHBLIL KOHEY C8A3U.

Order Customer

L
~

<

Order Customer
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MoTtuneuposka

JiByHanpaBiieHHbIe CBA3H YHOOHEI, HO He JaloTCH GecIaTHO. A IeHoi sa-
JIfeTCA JOIOJHUTEIbHAS CIOKHOCTD MOAJEPKKA IBYCTOPOHHUX CCRIJIOK u
ofiecmeueHNA KOPPEKTHOCTY CO3LAHUA U yAaNleHus 00beKToB. [[nsa MEorny
[pOrpaMMUCTOR ABYHAIIpaBlIeHHbIe CCHLIKY HENIPUBBIYHEL U IIOTOMY 4acTo
CJYXKAT NCTOUHHKOM OIIUGOK.

BosbIioe YHCI0 JBYCTOPOHHUX CCHLIOK MOMKET CAYKHATEL HCTOUHNKOM OTIIH-
60K, IPUBOAAIIMX K IOSABJCHUIO «30MOM» — O0BEKTOB, KOTOPLIE JOMKHL
6BIThH YHUUTOXKEHE, HO Bee ellle CYILeCTBYIOT, IOTOMY YTO He 6blia yaatena
CCBIJIKA Ha HHX.

IIByHampaBIeHHbIe ACCONUATIMK YCTAHABINBAIOT B3aNMO3aBUCUMOCTE MeXK-
oy aBymdA Kiaaccamu. Kaxoe-u6o n3MeHEHHE B OTHOM KJIACCE MOKET Io-
BJIeYb U3MeHeHMe B ApyroM. Ecim Kiacchl HaXO#sTCH B PASHBIX IAKeTax,
BO3HMKAeT B3aMMO3aBHCHMOCTL MeIy narkerammu. Hammuwme Oonasimoro
YHueJa B3auMO3aBHCHMOCTeH IPUBOANT K BOSHHKHOBEHMIO CUJILHO CBA3aH-
HBIX CHCTEM, B KOTOPHIX JO0hle MaO3HAUNUTELHBIE U3MEHEHUS BBI3EIBA-
IOT MacCy HellpPeACKa3yeMbIX MTOCae CTBII.

JByHanpaBJIeHHBEIMY CBA3AMY CJieyeT MOJB30BATHCS TOABKO TOTIa, KOTha
3TO AeHCTBUTENLHO Heobxoaumo. Kaxk TOMBLKO BBl 3aMevaeTe, YTO JBYHA-
paBJeHHAA CBA3L OOJIBIIE HEe HeCceT HUKAKOHM HarpysKH, JIUIITHUNA KOHeI,
caeayeT oO6pyouTh.

TexHuka

¢ HccnenyiiTe Bce MecTa, OTKY/a OCYIIECTBIAETCA YTEHIE ITOJIA C yKasa-
TeJeM, KOTOPOe BBl XOTHUTE yIaJUTh, H yOeAuTech B OCYI[€CTBHUMOCTH
yAaJNeHus.

» Paccmompume nenocpedcmeennoe umenue u daavHeliuiue memodvt, KO-
mMopbie 8bL3bLEAIOM Memodbl.

> Bulacrhume, MO¥HO Al onpedeaumbs Opyeoll o6sexm 6e3 nomowu yrasa-
mexasn. Ecau da, mo, npumenus «3ameuwienue arzopumma» {Substitute
Algorithm, 151) x memody noayuenHus, MOHCHO pA3PeULUMb KIUCHMAM
noxb306amMbCA UM 0asce NPy omCcymemeuu yxasamens.

» Paccmompume 803moxcHOCMb nepedanu 06seKma 6 Kaiecmee apeymeHma
6cex memodos, UCNOLb3YIUWLX IMO NOoJE.

¢ Eciu xavenraM HeoGXOZMM METOZ ITOJYUYEHHS JAHHBIX 00beKTa, BB
nosaute «CamomHKarncynsnuio nous» (Self Encapsulate Field, 181)s
«3ametienne anropurmar (Substitute Algorithm, 151) pisa meTopa 10°
JIy4YeHU A, KOMIUJISIIIUIO ¥ TeCTHPOBaHME.

¢ Ecau MeTo  MOJYyIeHUS NAHHBIX O0BEKTA KJIHEHTaM He HYMKeH, MOZH”
dunupyiiTe KAXKIOr0 KJIMEHTA TaK, YTOOBI OH DOJydas o6'beKT B HOJE
APYTHEM cIliocoboM. BrimogmsiiTe KOMIMIANMNIO ¥ TECTUPOBAHUE I10CJE
Ka)xXIo¥ Moauduranun.
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¢ Korma xoza, unrarmouiero Ioje, He ocraercs, yoepute Bce OOHOBICHISA
IIOJIA B CaMo IIOJIe.

» Ecau npuceausarnue nonio npoucxodum 60 MHOZUX MECMAX, bLNOJLHUME
«Camounrancyasyuio noas» (Self Encapsulate Field, 181), umo6ui
8ci0dy npumenanca 00uH memod ycmaHosKu. Butnoanume KOMRULAYLIO
u mecmuposarue. Modupuyupyiime memod ycmanosru max, wmobs: y
Hezo Gblro nycmoe meno. Boinoanume xomnunayumo u mecmuposatue.
Ecau oru npotdym ydauno, ydarume nore, memod ezo ycmaHo8KU U 6ce
8bL308bL aMO0O20 Memoda.

¢ BLinoJHUTe KOMIWJAIWIO U TECTUPOBAHUE.

Npumep

Hauny ¢ Toro mecra, rae a1 3aBepIINJI IPUMED B «3aMeHe OZHOHAIIDABJICH-
HOH cBsI3u AByHaupasiyeHuoil» (Change Unidirectional Association to Bi-
directional, 204). IMeloTca KINEHT U 3aKas ¢ JBYCTOPOHHEH CBSA3LIO:

class Order. ..

Customer getCustomer() {
return _customer

}

void setCustomer (Customer arg) {
if (_customer != null) _customer. friendQrders().remove(this)
_customer = arg;
if (_customer '= null) _customer.friendOrders().add(this);

}

private Customer _customer;

class Customer. ..

void addOrder(Order arg) {
arg. setCustomer(this);

}

private Set _orders = new HashSet();

Set friendOrders() {
/** [ONXEH WCNOMb30BaTbCA Tonbko B Order */
return _orders;

}

H o6HapyYKUI, UTO B MOEM MPUJIOKEHUHN 3aKa3bl IOABIAIOTCH, TOIBKO €C-
JIH KJIMEHT Y2Ke €CTh, IT09TOMY S PDELIIHJI Pa30PBaTh CCRIJIKY OT 3aKa3a K KJIH-
€HTY.

CaMmoe TpyaHoe B JaHHOM pedaKTOPHHTe — TMPOBEpPKa BO3MOMKHOCTH €ro
ocymiectBierusa. Heobxoaumo yoeamuThesa B 6e301aCHOCTH, a BEINOJHUTH
pedakTopuHT Jerko. IIpo6jaeMa B TOM, 3aBUCUT JIU KOJ OT HAIWYUA IIOJA
kauenTa. UToOLI yaJuTh II0JI€, HAJO MPEJOCTABUTH APYTYIO ajbTepHa-
TUBY.

IepBRIM AEJIOM M3y4alOTCA BCe ONePaliyyl YTeHUA M0 ¥ BCe METORLI, Me-
NOJB3YIoIHe 9TH onepalui. ECTh 1M 1pyrol cioco6 npegocTaBUTh OO BEKT
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xauenTa? Jacro aTo 03HaYAET, UTO HAJO EPEAATH KJINEHTa B KaYeCTBe ap-
TyMeHTa omepanuu. BoT ynpoiieHnslil npuMep:

class Order
double getDiscountedPrice() {
return getGrossPrice() = (1 - _customer getDiscount());
}

3aMeHAeTCA Ha

class Order
double getDiscountedPrice(Customer customer) {
return getGrossPrice() * (1 - customer getDiscount())
}

Oco6eHHO XOpOIII0 3TO AeHCTBYET, KOrja HoBefieHue BEI3LIBAeTCA KIMEHTOM,
KOTOPOMY JIETKO TIepefaTh cebsa B KadyecTBe apryMeHTa. Taxum ofpasoM,

class Customer
double getPriceFor(0rder order) {
Assert 1sTrue(_orders contains(order)),
// cm  «BBepenue yTeepxaeHus» (Introduce Assertion)
return order getDiscountedPrice(),

CTaHOBUTCA

class Customer
double getPriceFor(Order order) {
Assert 1sTrue(_orders contains(order)),
return order getDiscountedPrice(this)
}

Hpyrasa paccmarpusaeMas ajJbTepHATHBA — TaKOe H3MeHEeHe METO A IOy
YeHUH TAaHHBIX, KOTOPOE IIO3BOJSET éMY NOJYYATEH KJIHEeHTa, He UCIIOJIb3Y A
nose. Torga moxxkHO TpuMeHUTH K Teary Order getCustomer «3aMelneHue ai-
roputMma» (Substitute Algorithm, 151) ¥ cziesaTh 9TO-TO BpOJe CJIeYIOLIero:

Customer getCustomer() {
Iterator 1ter = Customer getInstances() iterator(),
while (1ter hasNext()) {
Customer each = (Customer)iter next(),
1f (each containsOrder(this)) return each,
}
return null

!

Menanernno, Ho pa6oraeT. B KoHTeKcTe 6a3bl JAHHBIX BBINOJIHEHHE MOXKET
JaKe OBITHL He TAKUM MEUJICHHBIM, €I IPUMEHUTS 3arpoc 6askl JaHHbBIX.
Ecnu B knacce 3akasa ecTh MeTozei, paboTaiolnue ¢ nojgeM KjmeHTa, TO
¢ nomomsto «Camomnrancynsuuu mnonss (Self Encapsulate Field, 181)
MOKHO UBMEHUTDH UX, YTOGBI OHHU MCITONB30BaNH getCustomer.

Ecsm meTon mocryna coxpaHeH, TO CBA3b OCTAeTCHA ABYHAIpaBJIEHHOH IO
uHTepdelicy, HO II0 peasmzanum OyaeT OAHOHanpasieHHOM. §I yaandpo
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obpaTHbI# yKasaTeab, HO COXPAHAI B3AMMOBABUCHMOCTH MEXAY ABYMS
KJIACCAMH,

TIpu 3ameHe MeTOJA OJIYYEHHA BCE OCTAIBLHOE f OCTABJIAIO0 Ha Goytee O3/~
Hee Bpems. Minu ke D! METOJEI TAK, 410
Gbl OHM MOJYYadM KJIMEHTA W3 APYroro mcrounuka. Ilocre Kaxzoro us-
MeHEeHUs fi BRINOJIHAKN KOMIMIALMIO 1 TecTHpoBanne, Ha mpakTuke aroT
npoiece 0OBIYHO OCYUIECTBISETCH AOBOJILHO GBIcTpO. Byas aro cioxHO,
5 oTKasasIcs 6b1 OT HTOro ped)AKTOPHHTA.

Ws6aBuBIIuCh OT YTEHUA MOJIA, MOMKHO 3aHATHCA 3aUACHIO B Hero. Jlns
9TOTO HAJIO JIMITh yOPaTh Bce MPUCBANBAHUS IIOJIIO, & 3aTeM Y/IUTh I0Je.
TlockonEKY HUKTO €ro GoJbIle He YATAET, BTO He J0JMKHO UMeTh SHATeHH .

3amMeHa Maru4eckoro 4mcna cMuMBONNYECKOon
koHcTaHTou (Replace Magic Number with
Symbolic Constant)

Ecre u il murepas, u i CMBICIT.

Cosdaiime Kornemanmy, daime eil UM, COOMEEMCMEYIOULEE CMbICLY, U Q-
MeHume el wucao.

double potentialEnergy(double mass, double height) {
return mass » 9.81 » height;

2

double potentialEnergy(double mass, double height) {
return mass « GRAVITATIONAL_CONSTANT » height;

i

)
static final double GRAVITATIONAL_CONSTANT = 9.81:

MoTtusuposka

Marnueckue Yyncia — OfHA W3 crapeifinux GosesHeil B BLIYMCIHTENBHOM
Hayke. 910 gHCIa ¢ 0COGBIME BHAYEHUAMH, KOTOPbIe 06b19HO HE O4YeBUJHBI.
Marudeckue 9ucia O4eHb HeNpUATHBI, KOTJa HYKHO COCJAThCA Ha JIOIH-
YEeCKH OJIHO M TO K€ YMUCJIO B HECKOJBbKUX MecTax. Ecnm uncna MEeHHAIOTCH,
X MOAMGUKALAS CTAHOBHTCA KoIIMapoM. [laske eciu He TpeGyerca MOAM-

, 9T0 T, MOYKHO JIUITE C GOIBIINM TPYIOM.
Meuorue A3bIKK T 06BABIATH Ilpu aTOM He HAHO-
cuTes yurep6 JLHOCTH ¥ BHO YTy unTae-

MOCTB KOJia.
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TIpex/ie UeM BHITTONHATE HTOT PeAKTOPHHT, BCETZA CTOMT OMCKATE BO3-
MOKHYIO aTbTepHATHRY. II0CMOTPHTE, KAK MCIIOIB3YeTCH MATMIECKOe JHC-
710, YacTo MOKHO HafTH Jydmui cmocob ero npuMeHeHus. Ecian Marnde-
KOEe UHMCIIO IpeAcTaBIfeT cob0oi KOZ THma, NonpobyiiTe BEIIOJHUTL «3a-
MeHy Kojia Tuna KiaaccoM» (Replace Type Code with Class, 223). Ecau ma-
THYeCKOe YHCJIO IPeACTaBAsAeT ANTAHY MaccuBa, HCHOJ]bSyﬁTe BMECTO Hero
pu 0o6xXoxe MaccuBa anArray. length.

TexHuka
* O6bABATE KOHCTAHTY U IPOMHUIIAA. iiTe ee Maruyec-
KO€e YHCJIO.

* HaiizuTe Bce BXOMXK/JeHUA MATHYECKOr0 YHCIA.

* TIIpoeep cor 'y | Mar 9ACI0 C
KOHCTAHTEI; €CJIH /i3, 3AMEHNTe MarnIeCKOoe YHCI0 KOHCTAHTOM.

¢ BRIMOMHATE KOMIMIANAIO.

Tlocne 3aMeHBI BCeX MATHMYECKMX UYHCEN BLIIOIHUTE KOMIOUIATNHAI U
TecTHpoBaHue. Bee gomkHO paboTaTh Tak, KaK eciy GBI HAYEro He W3-
MEHSJIOCH.

> Xopouwn mecmon Gydem
[ as amozo moxem

pesyavmamsl 8 € HOBbIM . He 6cezda amo oxa-
3bL6aemca 603MONCHBLM, HO ABLACMCS XOPOULUM npuemoM (Kozda cpaba-
muLeaem ).

WHkancynauus nons (Encapsulate Field)

VimeeTcs OTKPBITOE TOJIE.

Coenaiime ez0 3axpvLmoim U obecnewvme memodv. docmyna.

private int _low, _high;
boolean includes (int arg) {
return arg >= _low 8& arg <= _high;

|’

v

private int _low, _high;
boolean includes (int arg) {

return arg >= getlow() && arg <= gethigh():
)

int getlow() {return _low;}
int getHigh() {return _high;}
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MoTUBMpOBKa

OZIHI/IM W3 I'1aBHBIX NPUHIHUIIOB 06’BBKTHO'OpHeHTI/IpOBaHHOI‘O nporpamMmMu-
POBaHUA ABJAETCA MHKAIICYJANNA, WOV COKPLITHEC NaHHBIX. Oxna rjacur,
UTO JaHHBbIC HUKOT A He QO HBI OBITH OTKPBITHEIMH. Ecan CeJIaTh JaHHbIE
OTKPBLITLIMH, 00'BEKTHI CMOI'yT UNUTATH ¥ UBMEHATh UX 3HAUCHUS Oe3 BegO-
Ma o0beKTa-BJIaeNIbIla 3THX JAaHHBIX. Tem cambiM AaHHBbIC OTAENIAIOTCA OT
IoBEeCcHMA.

9TO cumTaeTcs HePABUIBHEIM, IIOTOMY YTO YMEHbIIAET MOAYJILHOCTE IIPO-
rpammbl. Korga gaHHbIe U HCIIOJIB3YIOEe UX HOBEACHNE CIPYIIIUPOBAHLI
BMecCTe, MPOIIle U3MEHATHL KO/, TOCKOJbKY M3MEeHIeMBIlH KOI PacloloKeH
B OTHOM MecTe, a He pa3bpocaH 1o Bceil mporpamMe,

IIponenypa «Aarancynanuu noias» (Encapsulate Field, 212) naunuaerca
C COKPBITHUSA JAHHBIX U CO3EAHUA METOAOB JocTyna. OZHAKO 3TO JUIUE TIep-
Belfl mar. Kiacc, B KOTOPOM €CTh TOJNILKO METOHBI JAOCTYIIA, 3TO HEeMOH
KJAace, He peajH3yIOIui qeficTBUTENLHEIE BO3MOMKHOCTH OO'BEKTOB, a Te-
PATH HAIIPACHO OOHLEKT OUEHB JKaNKO. Brinomuus « AHKATICYJIAIMIO IOJIA»
(Encapsulate Field, 212), s1 OTBICKHBAIO METOBI, KOTOPHIEe NCIOJIB3YIOT HO-
BBIE MeTOJbI, MeuTas VIIAKOBAaTh CBOM Bel{M M IOCKOpee IepeexaTh B HO-
BBIT 06BeKT ¢ momoInsio «Ilepemernienna meroga» (Move Method, 154).

TexHukKa

¢  CospaliTe MeTOABI IOAYYCHHA ¥ YCTAHOBKY 3HAUYCHUH TTOJIA,

hd Haﬁnn're 3a npenejaMHn KJjacca BCeX KJIHNEHTOB, CChIJIAIINUXCA Ha I10-
Jae. Ecaun KameHT II0JIB3yeTCcd 3HaYeHUueM, 3aMeHUTE ero BEI30BOM METO-
Aa moaydeHud. Ecau KIneHT N3MeHAET 3HAUeHNe, 3aMEeHUTEe ero BbI30-
BOM METOJa YCTaAaHOBKH.

» Ecau nore npedcmagnsem coboil o0serm U KJUeHm bl3bieaem memod,
moduduyupyrouwuil smom o0seKn, 3Mo UCNOLb308aHUE, 4 He U3MeHeHUe.
ITpumensaiime memod ycmaro6Ku MOAbKO 014 3aMeHbl NPUCBAUBAHUS.

* TJlocuse KakaI0OT0 NU3MEHEHHS BBIMIOJHUTE KOMITHJIALNIO ¥ TECTUPOBaHUE.
¢ Tlocne moguduKaLUM BCeX KIMEHTOB 00BABUATE II0JIe 3aKPBITHIM.

¢ Brimogaure KOMIHJIAIHUIO U TECTUPOBaHHE.
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Nukancynauuna konnekumun
(Encapsulate Collection)

MeTo/ BO3BpAaIaeT KOJJIEKIHIO.

Cdenaiime so3gpaujaemoe memodom 3Ha4eHUe GOCMYNHLIM MOALKO Ong
ymenus u cozdaitme memodot dobasnienus/ydarenus snemenmos.

Person Person
__L> J i
. getCourses():Unmodifiable Set
getCourses():Set 7 addCourse(:Course)

setCourses(:Set)

removeCourse{:Course)

MoTusunposka

YacTo B KJiacCe COACPKUTCH KO/IEKIHA SK3EeMIUIAPOB. ITa KOJJIEKIHA
MOKeT ObITh MACCHBOM, CIIMCKOM, MHOKECTBOM HJH BEKTOPOM. B Taxux
CaAyYaAx 4acTo ecTh OOLIUHBIE METOALI [IOJYUYeHNS ¥ YCTAHOBKY 3HAUYeHUH
OIS KOJLJIEKITH.

OIHAKO KOJUIEKIIME JOJKHEI MCIIOJL30BAThH IPOTOKOJI, HECKOABKO OTJINY-
HBI# OT TOrO, KOTOPBIII MCIONL3yeTCHd APYTHMMH TUIAMH JaHHBIX. MeTox
MOJIyIeHUs He NOJKEeH BO3BPALlATh CaM OOBEKT KOJUIEKIMHM, IIOTOMY YTO
5TO IO3BOJINJIO OBl KIMEHTAM U3MEHATH COLEPIKUMOE KOJUIEKIIUM Ge3 BeJo-
Ma BJIaJeIolero ex Kjacca. Kpome Toro, aTo upesMepHo pacKpnIBajo Obl
KJIMEHTaM CTPOeHMe BHYTPEHHUX CTPYKTYD JaHHBIX 00beKTa. MeTos MoIy-
YeHUA [N MHOTO3HAYHOTO aTpuOyTa HOJIKeH BO3BpAIlaTh TaKoe 3HAYe-
HUe, KOTOPOe He II03BOJIAI0 Obl K3BMEHATH KOJLIEKIIHIO U He PACKPHIBAJIO G5l
JUIITHIX JaHHBIX 0 ee cTPYKType. Criocob peanusanuy 3aBUCUT OT UCITOJb-
3yeMoi Bepcuu Java.

Kpowme Toro, He oJ:HO0 OBITH METOA, IPUCBANBAIONMIEr0 KOJJIEKIIMY 3HA"
YeHHe; BMECTO STOr0 AOJKHBI OLITh olepanuu Ajis gobaBjieHus U yAajie:
HUA dJeMeHTOB. Biarogapsa sToMy o6beKT-Bagesel] NoJaydaeT KOHTPONb
HaJ fobaBiieHUEM U yAAJeHHEM 3JIEMEHTOB KOJJIEKI[AH,

Taxoi MPOTOKOJI OCYILECTBIAET IPABUIBLHYIO MHKATICYIANNIO KOJJIEKINH,
4TO yMeHbIAET CBA3HIBAHUE BJIAJCIOLIEr0 €10 Kjacca ¢ KIHeHTaMu.

TexHuka

¢ CospaiiTe MeTOALI AJA No6ABICHUA U YAAJEHUS 3JIEMEHTOB KOJIJIEKITAH-
¢ IIpucsoiiTe OO YCTYIO KOJJIEKIIHIO B KAYECTEE HAYAILHOI'O 3HaUeHH -

¢  BroImoJHUTE KOMIMIALKRIO.
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Haiignre BrizoBsl MeTOAA YCTaHOBKK. MiaMeHNTE METOM, YCTAHOBKHY TaK,
4TOOBI OH MCIIONL30BAJ ONlepanuy fo6aBJIeHus U YIAJeHUA 3JIeMeHTOB,
WM chenaiiTe Tax, 4ToOBI 3TH OllepALliY BHI3LIBAJIY KJIKMEHTEL.

» Memodbl ycmarno8KU UCTLOAb3YIOMCA 6 J6YX CAYHAAX: K020a KOAACKUUA
nycma u xozda memood 3amMeHAem HenYCMY KOLLEKYUIO,

> Mooxcem oxasambes deeramenohvim «Ilepeumenosarue memoda» (Re-
name Method, 277 ). Hsmenume uma c set na initialize unu replace.

BrimonHnTe KOMOIUJIAIUAIO U TeCTUPOBAHUE.

HaiiguTe BCex moL30BaTe e METOA TTONYYCHUS, MOAUMUIUPYIOMINX
KoJutexknuio. IsMeHNTE UX TaK, YTOOBI OHM IPUMEHSIN MeTOLEI fo6aB-
JIeHus 1 yAaJieHus 3JeMeHTOB. ITocie Kasmoro nsMeHe s BbIIIOJIHA M~
Te KOMIWJIAINIO ¥ TECTUPOBAHUE,

Korza Bce BBIBOBHI MeTOJA TMOJNYYEHUHA, MOZUPUIUPYIOIIHE KOJLIEK-
LU0, 3aMeHeHbl, MogubUIMpyiTe METOA HOJIyUeHHA, YTOOB! OH BO3Bpa-
IIAJ IPEACTABJICHNE KOJJICKIIUH, JOCTYIIHOE TOJBKO JJIA UTCHUS.

» B dJava 2 um 6ydem coomeemcmeywoujee Hemoduduyupyemoe npedcmas-
JleHue KOALEKUUL.

» BdJdava 1.1 0oaxcHa 6036pau,AMbCA KONUS KOALEKYUL.
BrinosiHuTe KOMIRIAIMIO 1 TECTUDOBAHHE,

Hailinure nonss3oBaTenef Merosa moaydenua. IloniuTe KoL, KOTOPOMY
ciaefyeT HAXOAUTHCSA B 00BEKTe, cofepranieM Meton. C momonipio «Bei-
nenenns meroga» (Extract Method, 124) u «IlepemeiieHus MeTOLa»
(Move Method, 154) nepeHecuTe 5TOT KOJ B 00BEKT.

Jas Java 2 ua sTom paboTa 3asepiueHra. B Java 1.1, ogHako, KIKEHTHI MO-
TYT UCIIOJIL30BATh lepeunciaenue. UTobb! CO3NATH IepeUncieHNe:

ToMensaiiTe UM TEKYHIEr0 METOA MOJYUEHUA U co3/aliTe HOBBIA Me-
TOJ IIOJYUYCHU A, BO3Bpalawnuil nepeuncienue. Hafixure mojap3oBare-
Jie#l TIpesKHero MeToja MOJYyYeHUs M M3MEHHTE UX TaK, YTOGBI OHM HC-
TOJIL30BAJIY OXWH M3 HOBBIX METO/0B.

> Ecau maxoil cCKAWOK CAUULKOM BeJUK, NPUMEHUME K NpeXcHeMmYy Memody
noayuwenus «Ilepeumenosanue memoda» (Rename Method, 277 ), cos3-
Odaiime HoBbLIL Memod, 8038pALLAICULUIL NepeYucTienue, U U3MEHUMme Mmec-
ma 8v.308a, £Mobbl 8 HUX LUCTLOAb308ANLCSA HOBbLL Memod.

Brimomunre KOMIUJIANIWIO U TeCTUPDOBaHME.

Npumepsi

B Java 2 nobasnena mesias HOBas TPYNIA KJIACCOB JJisi pabOTHI C KOJLIEK-
umsaMu. IIpu 5TOM He TOJBKO A00AaBJEHBI HOBBIE KJIACCHI, HO ¥ U3MEHMJICS
CTHJIb MCIIOJB30BAHUA KOJUJIeKINA. B peayibraTe crnocob MHKANCYJIAIUHI
KOJUIEKIIMH Pa3JIMyeH B 3aBHCHMOCTH OT TOTO, HCIIOJB3VIOTCA JH KOJLIeK-
uun Java 2 niau Kosexnuu Java 1.1. Crauana a onumry mogxox Java 2,
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T. K. II0JIAraio, 4TO B TeYEHHE CPOKAa KMBHH 3TOM KHUTM GoJjee DyHKIIy-
OHaAJbHBIE KOJJIEKIIUHU Java 2 BEITecHAT KoJulekiuu Java 1.1,

Mpumep: Java 2

Hexoe nuno caymaer Kype gexiuii. Ham xype 10BoabHO IpocCT:

class Course. ..
public Course (String name, boolean isAdvanced) {...};
public boolean 1isAdvanced() {.. };

1 He 6yny oOpeMeHATH Kaace Course ueM-nubo emte. Hac uHTepecyeT knace

Person:

class Person. ..
public Set getCourses() {
return _courses;

}

public void setCourses(Set arg) {
_COurses = arg;

}

private Set _courses;

IIpu Takom umuHTepheiice KINSHTH J00aBAAIOT KYPChI ¢ IOMOIIBIO CAEAYIO-

Lero Koga:

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());

Knuent, xenaromuit ysHaTh 00 yriyGIeHHLIX Kypcax, MOXKET clesaTh 3T0

TaK:

Iterator 1ter = person.getCourses().iterator();
int count = 0;
while (1ter.hasNext()) {

Course each = (Course) iter.next();

1f (each 1sAdvanced()) count ++;
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IIepBEIM JEJIOM 8 XOUy CO3JaTh HaJlexalue MeTOAbl MOANDUKAIUY Nis
3TOY KOJIJIEKIHY ¥ BHIIOJIHUTL KOMIIMJIAIINIO, BOT TAK:

class Person
public void addCourse (Course arg) {
_courses. add(arg);
}
public void removeCourse (Course arg) {
_courses. remove(arg);
}

ObneryuM TakxKe cebe JKU3HL, TPOUHUITHAJIN3UPOBAB IT0JIe:
private Set _courses = new HashSet();

Temeps IOCMOTDPHM Ha [I0JIb30BaTEIeH MeToa YCTaHOBKU. EC/IM KIKeHTOB
MHOI'O ¥ METOJ VCTAHOBKM MHTEHCHBHO MCIOJB3YeTCsd, HeoOXOquMo 3aMe-
HHUTH TEJO MeTOJa YCTaHOBKY, YT0o0Ll B HEM MCIOJIL30BAINCE OIIeDAIHH 0~
GaBaenna u yaaneHus. CIOMHOCTL 9TOH IPOLEAYPLI 3aBUCUT OT cIIocoba
KMCIIOJL30BAHNMS METOJa YCTAHOBKHM. BO3MOMKHEI ABa ciaydasa. B mpocreii-
IIeM 13 HUX KAVEeHT HHUIMAIUSHPYET 3HAUEHMS C IOMOIILI0 MEeTOa yera-
HOBKH, T. €. [0 IPUMEHEeHUs MEeTO/Ia YCTAHOBKU KYpCOB He CYIIeCTBYeT.
B sToM ciayyae g U3MEHSIO TEJO0 METOJa YCTAHOBKHY TaK, UTOOLI B HEM HC-
MOJIb30BAJICA METO/ foGaBIeHUS:

class Person. ..
public void setCourses(Set arg) {
Assert.1sTrue(_courses.iskmpty());
Tterator iter = arg.iterator();
while (1ter.hasNext()) {
addCourse((Course) iter.next());

}

Tlocrne Taxoit MoguduKauy pasyMHO ¢ moMoIbio «IlepeuMeHOBaHUA Me-
ronas (Rename Method, 277) cienats HamepeHHud 6osee ACHLIMU.

public void initializeCourses(Set arg) {
Assert.1sTrue(_courses.isEmpty());
Iterator 1ter = arg.iterator();
while (iter.hasNext()) {
addCourse((Course) iter.next());

}

B ofmem crydae a1 foJjsKeH CHadasia OpUGErHYTh K METOAY VIAJeHHA U
y6paTh Bce 9JIeMeHTH, & 3aTeM J00aBIATEL HoBble. OMHAKO HTO IIPOUCXOAT
penko (kak u 6bIBaeT ¢ OOIIMMU CAydasgMu).
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Ecnu a 3Halo, 4To ApYToro nNoBeJeHus Ipu JoOABIEHUN 3JIEMEHTOB BO Bpe-
MA MHUINVAJIN3AIHA HeT, MOXKHO yOpaTh ITUKJ U IPUMEHNATH addAll.

public void i1nitializeCourses(Set arg) {
Assert.1sTrue(_courses.1sEmpty());
_courses.addAll(arg),

}

1 He Mory IpOCTO IPUCBOUTHL 3HAUEHHE MHOKECTBY, JaXe eCJIN NPeALIy-
Iee MHOKeCTBO 656110 TycThIM. Ecoru KineHT cobepercs MOgudunupoBaTs
MHOKECTBO I0CJie TOTO, KaK IePelacT ero, 9To CTaHET HapylleHneM UHKAT-
cynanuu. 1 JoJKeH cO30aTh KOIHUIO.

Ecyin KAWEHTHI IIPOCTO COZLAIOT MHOMKECTBO ¥ HOJIB3YIOTCH METOOM yCTa-
HOBKH, § MOTY 3aCTaBUTh UX IIOJIb30BATHCA METOAAMM NOOABIEHUA U yIa-
JIGHUSI HETIOCPEJCTBEHHO U IOJHOCTBIO yopaTh MeToJ ycraHoBku. Hanpn-
Mep, CAEeAVIOIUHA Kox;:

Person kent = new Person(),

Set s = new HashSet();

s add(new Course ( 'Smalltalk Programming”, false));
s.add(new Course ("Appreciating Single Malts”, true));
kent.1ni1t1alizeCourses(s);

NpeBpariaeTcsa B

Person kent = new Person();
kent.addCourse(new Course {("Smalltalk Programming”, false));
kent.addCourse(new Course ("Appreciating Single Malts™, true));

Temeps # CMOTPIO, KTO HUCIOJL3yeT MeTOJ ItosiyueHusd. B nepByio ouepelp
MeHs MHTepPecyloT clydad MOAMMDHKAIUKM KOJUIEKINH C €ro IIOMOIIbLIO,
HampuMmep:

kent.getCourses().add(new Course ("Brutal Sarcasm”, false)),
1 moyxeH 3aMEHUTH 3TO BLIZOBOM HOBOI'O MeTOAa MOgupUKaIIu:
kent.addCourse(new Course ("Brutal Sarcasm”, false));

BLIIOJIHUB BCIOAY TAKYIO 3aMEHY, i MOTY IIPDOBEDHUTh, He BHIIIOJIHAETCA JIH
rae-HUGYAb MOAUDHKAIMA Yepes MeTO/, IOJIyJeH A, U3MEHUB ero TeJo TaK,
4TO0BI OHO BO3BPAIIaIo HeMogubrIUpyeMoe IpeCTaBlIeHne:

public Set getCourses() {
return Collections.unmodifiableSet(_courses); :
}

Tenepb A MHKAICYJINPOBAJ KOJJAEKIUIO. Huxro He cMOKeT U3BMEHUTD 9J1€”
MEHTSHI KOJUIEKIIUY, KPpOMe KaK yepe3 MeTOAbL Person,
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MepemMelleHue noseaeHUs B Knacc

IlpaBuabHBIA unTepdeiic cos3gan. Temeph a X04y IOCMOTPETE HA ITOJIb30BA-
Teseil MeTOAA NTOJIyUeHU A U HATH KO/, KOTOPBIH NOJIKEeH PACIOaraThCs B
person. Takoil Koj, KaK

Iterator 1ter = person getCourses().1terator();
int count = 0; B
while (i1ter.hasNext()) {
Course each = (Course) 1ter next():
1f (each.1sAdvanced()) count ++,
}

JIyuilie IIOMECTHUTHL B Person, ImOTOMY YTO OH HCIOJL3YeT JAaHHLIE TOJNBKO
kynacca Person. CHavana g IPUMeHSI0 K KORY «Brijesnenue meroza» (Ex-
tract Method, 124).

int numberOfAdvancedCourses(Person person) ¢
Iterator 1ter = person.getCourses().1terator();
int count = 0;
while (iter.hasNext()) {
Course each = (Course) 1ter.next();
1f (each.1isAdvanced()) count ++;
}
return count;
}

ITocne sToro ¢ momompio «Ilepemenmienns Metogas (Move Method, 154) a
IIepeHoINy ero B Person:

class Person
int numberOfAdvancedCourses() {

Iterator 1ter = getCourses().iterator();

int count = 0;

while (1ter.hasNext()) {
Course each = (Course) 1ter.next();
1f (each.1sAdvanced()) count ++;

}

return count;

}
YacTo BCTpeuaeTcs Taxoii caydaii:
kent.getCourses().size()
Ero mosxHO 3aMeHNTS GoJiee JETKO YNTAEMBbIM

kent. number0fCourses()

class Person...
public int numberOfCourses() {
return _courses.size();

}
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Hecromabko jieT Hazajy MeHs 03a60THI0 GBI, UTO TAKOTO POJa IepeMelleH e
NoBejieHUA B Person npuBeeT K pa3dyxaHuIo 3Toro Kiacca. IlpakTuka no-
KasblBaeT, YTO OOBIYHO ¢ 9THM HEIIPUATHOCTEH He BOSHHUKAET.

Mpumep: Java 1.1

Bo MHOrux OTHOIIEHUSX cUTyanus ¢ Java 1.1 ananoruusna Java 2. 5 soc-
MOJIB3YIOCH TEM JKe CAMBIM IPUMEPOM, HO C BEKTOPOM:

class Person
public Vector getCourses() {
return _courses
}
public void setCourses(Vector arg) {
_courses = arg
}

private Vector _courses

51 cHOBa HAUKHAIO C CO3XAHUAA MOSAPHUITUPYIONINX METOAOB X MEUIHAIN3A-
IUHA TOJA:

class Person
public void addCourse(Course arg) §
_courses addElement(arg)
t
public void removeCourse(Course arg) {
_courses removeElement(arg)
}

private Vector _courses = new Vector()

Mosxno moguduupoBaTh setCourses, YToOB OH HHUITHAJIN3UPOBAJ BEKTOP:

public void 1nitializeCourses(Vector arg) {
Assert 1sTrue(_courses 1sEmpty())
Enumeration e = arg elements()
while (e hasMoreElements()) {
addCourse((Course) e nextElement())

H

1 namMensaro noab3oBaTeNEll METOAA HOCTYIIA, YTOGH OHY MPHEMEHAIN METO
JbI MOTU(DUKAIIHNY, TTIOSTOMY

kent getCourses() addElement(new Course ( Brutal Sarcasm false))
IpeBpalaeTcs B
kent addCourse(new Course ( Brutal Sarcasm  false))

Iocnexuuit mar 6yAeT HHBIM, TIOTOMY YTO ¥ BEKTODOB HeT HemomupulA”
pyemoii Bepcuu:
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class Person
Vector getCourses() {
return (Vector) _courses clone()

}

Teneps g UHKANICYJIMPOBAJI KOJJIEKIHIO. HukTo HEe cMOXKeT UBMEHHATE aJie-
MEHTHI KOJIJIEKIINHA, KPOMe KaK 4Jepe3 MeTOAbI person.

MpuMep: NHKancynsunsg MacCMBoB

MaccuBBI IIPUMEHAIOTCA YacTo, 0COOEHHO IPOTPAMMUCTAMHY, KOTODHIE He
3HAKOMEI ¢ KoJureknuamu. S pegko paboraio ¢ MacCHBAMHU, ITOTOMY 4TO
IpeAnounTaio GyHKIHUOHANIBHO 60see Dorarsie Kosnekun. Yacro npu uH-
KAaICYJIAIMH A [1€PEX0KY OT MaCCUBOB K KOJLJIEKIIUAM,

Ha sToT pas g HauHy ¢ MaccuBa cTpok s skills (maBeIKOR):

Strang[] getSkills() {
return _skills

}

void setSkills (String[] arg) {
_skills = arg

}

Strang[] _skills

A cHOBa HAUMHAIO ¢ CO3JAHUSA METOA0B MoaAuduKau. IIoOCKONIBKY KIHeH-
Ty, BEPOSATHO, IOTpe6yeTcsa NBMEHUTH 3HAUeHKEe B OTIPefeJIeHHON IO3UIIUH,
MHe HYXXHa Olepallus YCTAHOBKM KOHKDETHOIO 3JIeMeHTA:

void setSkill(int index String newSkill) {
_skills{index] = newSkill
¥

YceranoBUTH 3HAUYEHUA AJIA BCETO MACCHBa MOXKHO C IMIOMOIIbIO TaKOH oIle-
panum:

void setSkills (String[] arg) {
_skills = new String[arg length]
for (1nt 1=0 1 < arg length 1++)
setSki1ll(1 argl1])
}

31ech BO3MOKHEDBI MEHOTOUMCIEHHEIE OIMOKY, €CJIH ¢ YIaAdeMbIMH 2JIeMeH-
TAMY AOJAHEI IPOM3BOLUTHCH KaKue-TO geficTeusa. CUTYyamus OCA0KHIET-
C#, KOrla MACCHUB apryMeHTa OTINYAETCA o pa3Mepy OT UCXOLHOTO MacCH-
Ba. OTa ellle O4HH JOBOJ B II0Jb3Y KOJLUIEKIINIA,

Teneps s Mory HauaTh MOUCK I0JIB30BaTeNel MeToAa ToaydeHus . CTPOKY
kent getSkills()[1] = PedaxTOpuHr
MOXCHO 3aMEHUTH CJieyIOLei:

kent setSkill(1 Pe¢akTOpUHT )
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BeItOTHUB BCE M3MEHEHUS, MOKHO MOAWMUIIPOBATL METOJ MOTyYey

ug
4TO6BI OH BO3BPAILAJ KOIHIO: ’

String[] getSkills() {
String[] result = new String[_skills.length];
System arraycopy(_skills, 0, result, 0, _skills.length):
return result;

H
Tellepb XOPOIIO 3aMEHUTE MACCUB CIICKOM:

class Person..

Strang[] getSkills() {
return (String[]) _skills.toArray(new String[0]):

}

vold setSkill(int index, String newSkill) {
_skills.set(1index, newSkill);

}

List _skills = new Arraylist();

3ameHa 3anucy KNnaccom AaHHbIX
(Replace Record with Data Class)

Tpebyerca B3aWMOZEUCTBHE CO CTPYKTYPOH 3AIHCH B TPASUAIAOHHON
OpOrpaMMHOH cpeje.

Cosdaiime 05 3anucu Hemoil 06serxm OaHHbLX.

MoTtusuposka

CTpyKTYDHI 3aIuceii 4acTO BCTPEUAIOTCA B IPOrPAMMHEIX cpelax. BriBaiorT
pasHble OCHOBaHUS AJIA BBOAA UX B 00BEKTHO-OPHEHTUPOBaHHEIE IIpOrpaM-
Mbl. BO3MOXXHO, BBl KOIIUPYyeTe YHACIEAOBAHHYIO IPOr'paAMMY HJIH CBA3BI"
BAETECH CO CTPYKTYPUPOBAHHOM BaIIChI0 ¢ IIOMOIBIO TpaaumuonHoro APL
WJIH 9TO 3anuch 6a3bl JaHHBIX. B Takux ciyuasx GriBaeT MOJIE3HO CO3/ATh
KJace nETepdeiica Ay paboThl C TAKMM BHEINHUM d1eMeHTOM. IIporme BCe
T'O C/leJIaTh KJIACC TOXOMKHUM Ha BHENIHIO 3aMKCh. JIpyrue mosud u MeTOAb!
MOJKHO IIOMECTHUTD B KJacc nosaHee. MeHee oueBHIeH, HO OUeHb yoenquTe1es
ciaydail MaccuBa, B KOTOPOM 3JIEMEHT 110 KaXKJAOMYy HHAEKCY uMeeT oco0bIM
cMEIcHK. B aToM cayyae npuMenseTca «3aMeHa MaccuBa 00BLEKTOM» (Repla-
ce Array with Object, 194).

TexHuUkKa

¢ CoapgaiiTe KJIacc, KOTOPHIH 6yAeT TPeACTABAATE 3aIIUCh.

" (%
¢ CoszgaiiTe B KJacce 3aKPLITOE I10JIE C METOAOM IOJIyUeHUA U MeTOfOM ¥

TAHOBKH JJIA KaKA0r0 9JieMeHTa JaHHbIX.

. HO
Temneps y Bac eCTh HeMO# 06BeKT JaHHBIX. B HeM moka wer nosefeHA

aTa mpobiieMa MOKeT GbITh HCC/IeOBaHa IIO3MHee B Xoje pedakTopHHIa:
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3amMeHa Koja Tuna Knaccom
(Replace Type Code with Class)

V KJIacca eCThb YHMCJIOBOU TUII, KOTOPLIH He BIAUSET HA ero IoBe/leHue.

3ameHume Yucnio HOBbIM K1ACCOM.

Person
Person C
0:nt ’
A:int _\> 1
B:int 7.
AB :int
bloodGroup : int BloodGroup
0O: BloodGroup
A : BloodGroup
B : BloodGroup
AB : BloodGroup
MoTusuposka

RO,Z[LI YUCJIOBOI'O TUIIA, NJIH IIePEUYUCTIEHNA, YaCTO BCTPEUAIOTCA B A3BIKAX,
ocHOBaHHLIX Ha C. CuMBOJIHMYECKHE HMeHA AeJlaloT UX BIIOJIHE YHTaeMbI-
MH. HpOGJIeMa B TOM, YTO CUMBOJIHYECKOE€ NMA ABIAETCA IIPOCTO IICEBAO-
HUMOM; KOMIHUJATOD BCeé PAaBHO BUIUT JeyKalllee B OCHOBE YHCJO. Komnn-
JIATOP IIPOBEPSET THUII C MOMOIIBIO YNCJIA, & HE CHIMBOJIMYECKOTO MMEHH.
Bcee MeTOAbl, IPDHHNMAIOIIE B KaUueCTBe apryMeHTa Ko/ THIAa, OXUJAaloT
YWCJIO0, U HUYTO HEe MOXKET 3aCTaBUTh UX HCIHOJIH30BATh CHUMBOJIMYECKOE
UMA. TO CHHIKAET YUTAEMOCTE KOJa 1 MOeT CTaTh HCTOYHUKOM oInuOoK.

Ecnn saMeHuTs yneno K1accoM, KOMIMIATOP CMOYKET [IPOBEPATH TUII Kac-
ca. IlpemocTaBus gnsa kjaacca (aGpUUHBIE METOIBI, MOKHO CTATHYECKU
NpOBePATH, 9TOOHI CO3JABAJUCH TOJLKO JONYCTHUMBIE HK3€MILIADPLI U 3TH
9K3EeMILIAPLI TepefaBaAINCh IPABUJIBHEIM 00LEKTaM.

Onnako npexge uem IpUMEHSTh «3aMeHy Koja Tuia Kiaccom» (Replace
Type Code with Class, 223), nHeobxoxumo paccMOTpeTh BOBMOMKHOCTE LPY-
roii 3aMensI Koga ThIa. 3aMeHANTe KOI THIIA KIaccoM TOJBKO TOTAA, KOT-
Ala Kox THIIa mpefcTaBiseT co00H YUCThIE faHHbIe, T. €. He U3MeHseT HoBe-
AeHue BHYTpH yTBepsxkaenus switch. [lns nauana, Java MOXeT BLIMOIHATE
UepeKoueHne TOIHKO M0 LeJOMY YUCIY, HO He 110 IPOM3BOJILHOMY KJI4C-
Cy, NO3TOMY 3aMeHa MOMKET OKasaThCA HeygauHoi. Elne BaKHee, UTO BCe
[IepeK.IIoYaTe N JOMKELL OBITh YAAIEHE ¢ IOMOIELI0 «3aMeHbl YCIOBHOTO
Oneparopa noxumopdusmom» (Replace Conditional with Polymorphism,
258). Nna sroro pedaxTOpUHTa KOX TUIIA CHAYasa Hafo o6paboTarTs ¢ Io-
Mousio «Bamennl Koja THIA IOAKIAacCOM» (Replace Type Code with Sub-
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classes, 228) nniu «3aMeHb! KOfa THIa COCTOAHUEM/CTpaTerueii
Type Code with State/Strategy, 231).

Hlaske ecsiy KOX THIIA He MEHSIET oBeIeHU, 3aBUCAIIIETO OT €T0 3Hay
MOKeT ODHADYXWTHCA IOBe/ieHNe, KOTOPOe JIYYIle NOMECTHTL R
KO/la THIA, 109TOMY OyAbTe OTOBHI OLEHUTH IPHUMEHEHHE OXHOro-
«Ilepemeinienuit metoga» (Move Method, 154).

(Replace

eHug,
KJace
ABYX

TexHUkKa

CospaliTe HOBLII KJIace I KOLA THIA.

> B raacce 0onxrbl Obimsb nose koda, coomeememeywuee kody muna, u
memod noryienusn ezo 3naxernus. On donden pacnoiazams cmamuyee-
KUMU NnepemMenHbiMl 01a 00nycmumslx IK3eMNIAPO8 KAACCA U cmamuy-
YecKUM Memodom, 6036PAWAIOULUM HAONeH AUUIL IKIEMNILAD UCX00L u3
nepsoHauanIbHO20 KoOa.

MopudunupyiiTe peanusaunio HCXOJHOTO KJIacca TaK, YTOGEL B Hell ue-
TI0JIE30BAJICA HOBBIF KJIacc.

» Coxpanume unmepdgpeiic, OCHOBAHHBLL HA cMAPOM Kode, HO U3MEHUme
cmamuyeckue Noxs, wmobvl Ons zeHepayuu K0008 NPUMEHANCS HOBbL
Kxaacc. Hamenume dpyzue ucnoavayoujue kod memodvt, 1mobbl OHU no-
AYHLAIU HUCT0Bble 3HAYeHUSL K00a U3 H0B8020 KAACCA.

BrinmonaruTe KOMOTWIAIIAIO U TeCTHPOBaHUE.

» Ilocne 3mozo HOBbLIL KAACC MOJ¥Cem npoéepims kKodvl HA smane Ucno-
HeHuA.

JlI KasKkJ0ro MeTola UCXOAHOTO KJacca, B KOTOPOM UCIIOJIB3yeTca Ko/,
cosnaiiTe HOBBIA METOH, HCIOAb3YIOMIMHA BMECTO 3TOT0 HOBBIH KJacc.

» [Ina memodos, 8 komopbix K00 yiacmeyem 6 Kavecmee apzymenma, e
dyem coz0ams HOBble Memodbl, UCNOABIYIOULE 8 Kaiecmee apzyMenma
HoebLll Kaace. [Ina memodos, kKomopvle 8038pawsalom Kod, HYMHO CO3
damv Hosble Memodsl, 8036PAWAIOULLE IKICMNLILAD HOB020 KAAccd. Tac
mo pasymHo svinoanumo «llepeumenosanue memoda» (Rename Me
thod, 277 ) Ona npescneso memoda docmyna, npexcde uem cozdasamv KO-
8bLil, umolbt cAeaamb npozpammy Nowamiee, K020a 6 Heill UCNOLbIYEMLR
cmaputil K0O.

-
TloouepeiHO UBMEHUTE KIUEHTOB UCXOAHOTO Kjacea, YTo0bL OHU Hucnox
30BaJIX HOBEIH MHTepdeiic.

. 5
BrirnonaaiiTe KOMIUIALKIO X TECTHPOBaHHe IOCAe MOSUGUKAIINE Ka

IIOTO KJIMEeHTA.

o

» Moxcem nompe6osambvca U3MEHUMb HECKOIbKO Memodos, umo0bl 0u
CMUYD CO2ZNACO8ARHOCIU, DOCMAMOLHOL DL BbLNOIHEHUR, KOMNULIYL
U mecmupos8anus.

. . . KU
Vamanure npexsnil unrepdeiic, NCIONAB3YIOIINE KOAbl U crarndec

00'bABJIIEHUSA KOLOB.

BrirosmsuTe KOMITHJIAIUIO 1 TeCTUPOBaHUE.
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MpnmMep

PaccMoTpHUM MOZeIWpPOBaHUE I'DYINEI KPOBK UEJIOBEKA C IIOMOINBIO KOJa
THIA:

class Person {

public static final int O = 0,
public static final int A = 1

public static final 1nt 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 1nt getBloodGroup() {
return _bloodGroup,
}
}

HaqHy C CO3JaHudA HOBOI'O KJjiacca IrpyIInbl KPOBH, 3K3€MILJIAPEI KOTOPOTO
cogepxart YHMCJIOBOI KOJ TUTIA:

class BloodGroup {
public static final BloodGroup O = new BloodGroup(0),
public static final BloodGroup A = new BloodGroup(1),
public static final BloodGroup B = new BloodGroup(2),
public static final BloodGroup AB = new BloodGroup(3),
private static final BloodGroup[] _values = {0, A, B, AB},

private final int _code,

private BloodGroup (int code ) {
_code = code,
}

public 1nt getCode() {

return _code,
}

public static BloodGroup code(int arg) {

return _values[arg],
}

}

3arem s MozudUIIMPYIo KJace Person, UTo6bl B HeM HCIOJIL30OBAJICA HOBHIH
KJace:
class Person {

public static final int O = BloodGroup.O0.getCode()
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public static final int A = B8loodGroup.A.getCode();
public static final int B = BloodGroup.B.getCode()
public static final int AB = BloodGroup.AB.getCode();

private BloodGroup _bloodGroup;

public Person (int bloodGroup) {
_bloodGroup = BloodGroup.code(bloodGroup);
}

public int getBloodGroup() {
return _bloodGroup.getCode();
}

public void setBloodGroup(int arg) {
_bloodGroup = BloodGroup.code (arg);
}
}

Teneps B Kjlacce TPYNIILI KPOBH €CTh NPOBEPKA THIIA HA DTare HCHOJIHe-
HuA. J[18 ToTo 4TO6E! OT BHECEHHBIX N3MEHEHUH JefICTBUTENILHO GLLT TOJK,
HaJl0 M3BMEeHHUTE BCeX BXOJAAIINX B Knacc Person, Torga oHu 6yAyT UCIIOIB30-
BaThb KJIACC TPYIIBI KPOBY BMECTO IENBIX YHCEeL.

CHrauaa a npuMensio «IlepeumeHoBanue merona» (Rename Method, 277)
K MeTOALY JOCTyIla K I'PYHIIe KPOBY B KJjacce Person, 4ToGHI ¢es1aTh ACHBIM
HOBOE IOJIO}KeHNe JeT:

class Person...
public int getBloodGroupCode() {
return _bloodGroup.getCode();
}

BaTeM A BBOKY HOBBIH MeTOZ HOJNydYeHHA SHAUEHUS, MCIIOL3YIOMUHA HO
BRI KJacc:

public BloodGroup getBloodGroup() {
return _bloodGroup;
}

Co3/laio TaK:Ke HOBLIH KOHCTPYKTOD M METOJ YCTAHOBKH 3Ha4eHHd, HC
TIONB3YION e HOBLIH KJace:

public Person (BloodGroup bloodGroup ) {
_bloodGroup = bloodGroup;
}

public void setBloodGroup(BloodGroup arg) {
_bloodGroup = arg;
}

p1 00

Teneps HaunmHalo paboTy ¢ kauenTamu Person. XaTpocrs B TOM, ur00 o
U

pabaTeIBaTh KJIMEHTOB IO OZHOMY WM IPOABUFATLCH Brepep HeOOMBII
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maraMu. B KaXKJOM KJHNEHTE MOTyT MOHagoOMThCA pa3NWUHbie M3MEHe-
HUA, U4TO AejaeT 3ajauy Gosiee cioxkHOIM. Bee CCHIKH HA CTATHYECKME ITe-
peMeHHbIE JOJIKHBI 65ITH 3aMeHenkl. Takum o6pasom,

person thePerson = new Person(Person.A)
npeBpaiiaeTcH B
Person thePerson = new Person(BloodGroup.A);

OfpaiileHusa K METOAY NONyUeHUs 3HAUCHAS JOJIKHLL HCIOIL30BATL HOBRIM
MeTO/l, TOITOMY

thePerson. getBloodGroupCode()
IIpeBpaliaeTcs B
thePerson. getBloodGroup().getCode()
To sKe OTHOCUTCH U K METOJAM YCTAHOBKH 3HAUEHHU S, HOITOMY
thePerson. setBloodGroup(Person. AB)
npeBpaigaercs B
thePerson. setBloodGroup(BloodGroup.AB)

HpO)IEJI&B STO JJIsi BCEeX KJUEHTOB Person, MOXKHO YAAJAUTL METOJ Hojyde-
HUSA 3HAYEHUSA, KOHCTPYKTOD, CTaTHYECKHEe ONpelesIieHHA 1 MeTOAkl ycTa-
HOBKH 3HaYeHHUA, HCIIOJB3YIOIIIHE 11eJibie SHAYCHU A

class Person ...
X o Fraglint_0 e Bl . ; ;

MosxHo Taksxe 06BABUTD 3aKPHITEIMA METOAH KJacca IPYIIE KPOBH, HC-
HOJIb3YIOIINE Me0UNCIeHHbBIH KOAL:

class BloodGroup. ..
private int getCode() {
return _code;
}
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private static BloodGroup code(int arg) {
return _valuesfarg],

}

3ameHa Koga Tuna nogiiaccamm
(Replace Type Code with Subclasses)

HNmeerca HeumsMeHAEMBIH KOJ THIIA, BO3AEHCTBYIOIMMI Ha TIOBeiekpe
KJjacea.

3amenume o0 muna nodKaaccamu.

Employee
Employee
ENGINEER : int _'A-—7>
SALESMAN :int A
type :int l ]
Engineer Salesman
MoTtusupoBka

Ecnu Ko Tua He OKa3bLIBAET BANUAHUA HA MOBeJeHNE, MOYKHO BOCIIOJIb30-
BaThecA «3aMeHO Koma Tuma KaaccoM» (Replace Type Code with Class,
223). Ograxo ecsI KoJ TUIIA BIUAET HA IOBeJeHNe, TO BapUAHTHOE 110BeJe-
HUe JIydIlle Bcero OpranusoBaTh ¢ IOMOUIEI0 DoauMophu3Ma.

OGBIYHO HA TAKYIO CUTYAIlHIO YKA3KIBAET IPHUCYTCTBHE YCIOBHBIX OnepaTo-
POB THIa case. ITO MOTYT OBITH MepeKII0YaTe N UIN KOHCTPYKIMY THOA
if-then-else. B ToM 1 ApyroM ciiydae OHM MIPOBEPAIOT 3HaUeHMe Koja THIA
M B 3aBUCHMOCTH OT Pe3YyJbTATA BEITOJHAIOT PA3JINUHEE HeHCTBUS. K ra-
KMM V4acTKaM Koja AOJKeH ObITH IpuMeHeH pe(akTopuHr «3aMeHa ye-
JIOBHOTO oneparopa noauMopbuamoM» (Replace Conditional with Polymor
phism, 258). UToGHI neiicTBOBaM AaHHbBIH pedaKTODUHT, KOJ THIA moJIKeH
OLITH 3aMeHeH HepapXueil HacTeOBaHMAH, COfepIKalIel motuMopdHoe 1o
BezeHnue. B Takol mepapxuu Hac/lef0BaHUA UMEIOTCS OTKIACCHI A1A Kax”
JOTO KOJa THUIA.

IIpocreiimuii coco6 OpraHM30BaThL TAKYI0 CTPYKTYpy — «3aMeHa KOA:
tuna mogxaccamu» (Replace Type Code with Subclasses, 228). Hano 53’”&
KJacc, HMeoIIHil 5TOT KO THUIA, U CO3[JATh MOAKIacC AJA KamAoro KOX <
Tuna. OZHAKO OBIBAIOT CIyYaH, KOTAA CHEeNaTh 970 Heab3fa. OQuH u3 B

uUMeeT MeCTO, KOTZAa KOJ TuIlia U3MEHSAETCA Nocje CcO3HaHNdA 05'5"'“'1“;
Jdpyroil — 0p¥ HaJHMUUM KJjacca, JJd K0Ja THIIA KOTOpOro yixKe cos'uaﬂﬂ,
HOAKJAACCH 110 APDYTUM IIPWUYKWHAM. B o6Goux cayyaax HaAo HPHMeHH
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«3aMeHy KoJia THIA cocTOSHUWeM/crparerueit» (Replace Type Code with
State/Strategy, 231).

«3aMeHa Koja Tuna noxkjaaccamu» (Replace Type Code with Subclasses,
228) CIYKUT B OCHOBHOM BCIIOMOPaTeJIbHBIM IIATOM, IIO3BOJAIOMIUM OCY-
HIeCTBUTH «3aMeHy YCIOBHOTO ollepaTopa nonumopdpusmom» (Replace Con-
ditional with Polymorphism, 258). I1o6youTh K IPUMEHEHUIO «3aMeHBbI KO-
na Tuna nojgknaccamus» (Replace Type Code with Subclasses, 228) nonxuo
HaJugde YCJIOBHBIX onepaTopoB. Ecau yCJIOBHBIX OIIEPAaTOPOB HeT, GoJiee
OpaBWJIBHBIM M MeHee KDUTHUYECKHM wiarom OyjerT «3aMeHa Koja TUIa
rxaaccoMm» (Replace Type Code with Class, 184).

Ipyrum oCHOBaHUEM JJifi «3aMeHBI KOJia THIIa MojKIaccaMu» (Replace Ty-
pe Code with Subclasses, 228) apnaerca Hannyue QyHKIUH, OTHOCAIIUXCA
TOJBKO K 00'bEKTaM C OIIpe/ieJIeHHBIME KofaMu Tiuna. OCyIecTBUB 3TOT pe-
(akTOpPUHT, MOKHO npuMmeHuTh «Cryck meroma» (Push Down Method,
'328) u «Cnryck nonsa» (Push Down Field, 329), 9To6LI cTajI0 ACHEE, 94TO 3TH
DYHKIYY KACAIOTCsI TOJIBKO ONPEeAENeHHBIX CIyUaes.

«3aMeHa Koja Tuna noxkigaccamu» (Replace Type Code with Subclasses,
228) nonesHa TeM, UTO IIepeMellaeT OCBEJOMJIEHHOCTE O BADUAHTHOM II0Be-
JeHUHn U3 KJINEeHTOB KJjacca B caM KJacc. IIpu go6aBieHUN HOBLIX BADHUAH-
TOB HEOOXOZUMO JIUITEL JOOABUTH MOAKJIAcC. B oTcyTeTBUe nonuMopdusma
npuuInocs Obl HCKaTh BCE YCJIOBHBIE ONEPaTOPhl ¥ UBMEHATE UX. IloaToMy
JaHHBIA ped®aKTOPUHTI OCOOEHHO IT0JIe3€H, KOrJa BapMAaHTHI HEIPEPHIBHO
U3MEHATCSH.

TexHuka

¢ Brmonrure CaMOMHKAIICYJANMNIO KOoJa THIIA.

» Ecau kod muna nepefaemcs KOHcmpyKmopy, Heo6x00Uumo 3aMeHUMy KOH-
cmpyrmop pabpuirbim Memodom.

Coa,zxaﬁ're IoARJIacC AJA RaxKJ0oro 3HaueHus Koja Tumna. 3aMeHuTe Me-
TOR IIONYYEHUA KOJa TUNA B IOAKJIacce, YyTOOBI OH BO3BpalliaJ HagJjexa-
Ijee 3Have”Hue.

> [annoe snauenue xecmio npouumo 6 return (Hanpumep, returnl).
Moscem noxasamees HenpuereKamesvHbLM, HO 3MO UL GDEMEHNAA
mepa 9o 3ameHbvL Bcex 6APUARMOE case.

Ilocne 3aMEHDbI KaX/I0Tr0 3HAYEeHNA KOJa TUIIa HOAKJIACCOM BBIIIOJHHTE
KOMIIUIATUIO K TecCTUPOBAHUE.

Yaamnure mone xoxa THNA U3 POAUTENBCKOTO Kiacca. OGBLABATE METOXBI
AOCTyHa K KOOy THIIa KAk abCTpaKTHEIe,

Bhinonanre KoMOImIAMKIO B TECTHPOBAHUE,
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Mpumep
Bocnons3yoch CKYYHBIM M HEPEATUCTHYHBIM IIPUMEPOM C 3apIJIaTOH Ciy-
KAIIEro:

class Employee
private int _type, .
static final int ENGINEER = O,
static final int SALESMAN = 1,
static final int MANAGER = 2,

Employee (1nt type) {
_type = type,
}

Ha nepsoM 1mare k Koy TUma npuMenseTcHd «CaMORHKAIICYIALMA O »
(Self Encapsulate Field, 181):

int getType() {
return _type,
}

ITockoubKy KOHCTPYKTOD Employee MCNONIBE3YeT KOJ THHA B KAYETRe IIapa-
MeTpa, HaJl0 3aMeHHUThL ero GabpMYHBIM METOJOM: \

Employee create(int type) {
return new Employee(type),
}

private Employee (int type) {
_type = type,
}

Teneps MO HO IPHCTYINTH K nNpeobpasosaunio Engineer B nogxnace, Cua
yaJia co3jaeTcsd MOAKIACC U 3aMEeINaloIuil METO AJIS Koja THIa:

class Engineer extends Employee {

int getType() {
return Employee ENGINEER,
}

}

HeobxozmuMo Takske 3aMeHUTS (habpHunnii MeTos, YTOGL! OH co3jaBaj HAL
JeKaIui o6 HeKT:

class Employee
static Employee create(int type) {
1f (type == ENGINEER) return new Engineer(),
else return new Employee(type)
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IIpogosn:kaio moouepeHO, MOKA BCe KOALI He OYAYT 3aMEHEHHI IOAKJIacca-
mu. Ilocse 9TOro MokHO M36aBUTHCH OT TMOJA ¢ KOXOM THHA B Employee u
czenats getType abcTpakTHLIM MeTtoxom. Ilocse sToro Gabpuunkl MeTox
OyaeT BEITIALETD TAK:

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(“HenonycTuMoe 3Hadetmne
Koga Tvna ),

}

Koneuno, Takoro omeparopa switch sxkenareabpuo 65110 6561 n36e:xaTs. Ho or
37IeCh JINIIb OJJUH U MCIIOJb3yeTCA TOJNLKO ITPH CO3JaHuH 00 BEKTA.

EcrecTBeHHO, 4TO ITOCJIE CO3AAHNS IOKJIACCOB CIeAyeT IpUMeHuTh «Cryck
meroga» (Push Down Method, 328) u «Cnyck noada» (Push Down Field,
329) Ko BceM MeTOJAM U IOJAM, KOTODhIe OTHOCATCH TOJBKO K KOHKpeT-
HBIM THIIAM CHYXKAIHAX.

3ameHa Kofa Tuna cocTosHueM/crpaTernemn
(Replace Type Code with State/Strategy)

Ects KOJ THIIa, BJHUAIOIINHE Ha NOBeAeHUe KJacca, HO HeJb3sd IIPEMEHHUTH
CO3JaHMeE [TOAKJIaCCOB.

3amenume K00 muna 06seKmMOM COCMOAHUSL.

1
Employee Employee Type
Employee
ENGINEER int —5>
SALESMAN int 7
type mnt | ]

Engineer Salesman
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MoTusuposka

9toT pedaKTOPHUHT CXOJIEH ¢ «3aMeHOIt KoAa THUIla moAKnIaccaMus» (Replace
Type Code with Subclasses, 228), Ho MOeT GBITE IPUMEHEH, KOTAA KO TH-
1a U3MeHSAeTCA Ha IPOTAXKEHHH CYIeCTBOBAHUSA 060'beKTa HIIH eClIU CO3]a-
HUIO IOJIKJIaCCOB MEMIAIOT ApYyrue NPUYNHLL. B Hell npuMeHsAeTcs naTrepn
cocrosHusa wiu crpareruu [Gang of Four].

Cocrosinne H CTpaTerds OYeHb CXOXKH MeXJAy coboii, moaromy pedaxrTto-
puHT GyzeT OAMHAKOBBIM B o6oux ciydasax. Beibepure TOT 1n1aTTepH, KoTo-
PELIi JIyYIlle BCETO IOAXOXUT B KOHKPEeTHOH cutyanuu. Eciiy B neITaeTecs
YIIPOCTUTH OTHEJBHBIA aNropUTM C IOMOIIBIO «3aMeHBl YCIOBHOIO Onepa-
topa nonumopdusmom» (Replace Conditional with Polymorphism, 258),
JIydllle UCIONb30BaTh CTPaTeruio. Eciu Bl cobupaerecs mepeMeCcTUTE cIie-
nuduUecKue JJIA COCTOSIHUSA AaHHEIe U IPeACcTaBisgeTe cebe 00bEKT KaK us-
MEHAIOLINH COCTOAHNE, UCII0/IL3YHTe TaTTEePH COCTOSHUA.

TexHUKa

e BrinoasuTe CaMOMHKAIICYJANHNIO KOJa THIIA.

e CosjaiiTe HOBBIH KJacc M JaiiTe eMy UMS B COOTBETCTBHH C HABHAYCHHN-
eM KojJla TuIa. 910 6yJeT 00BEeKT COCTOAHUA.

* ToGaBbTe MOAKJIACCH 0G'BEKTA COCTOSHIS, II0 OTHOMY JJIfA KaKIOr0 KO-
Ja THUIIA.

» IIpoue do6asume cpasy ece nodKAACCHL, HeM Jenamy 3mo no 00HOMY.

¢ CosgaiiTe aOCTPAKTHEBII MeTOM NOJYUEHHNS JAHHLIX 00'bEKTA COCTOAHNUA
IJsi BO3BpaTa Koza tumna. CozgaiiTe rneperpysKeHHbIe METOABI NOJAyYe-
HUA JAHHBIX JJIA KaXKJ0ro MOAKIacca 00beKTa COCTOSHU A, BO3BpAILIai0-
Iye IPaBUJIBHBIH KOJ THIIA.

¢ BrImoJsHHNTe KOMIWISILUIO.
¢ CoagaiiTe B CTAPOM KJacce II0JIe AJIS HOBOrO 00'BEKTA COCTOAHU A,

¢ HacrpoiiTe METOJ IIOJydeHNA KOJA THIIA B ICXOZHOM KJacce TaK, 4TOOB!
o0paboTKa fesierupoBaiachk 00LEKTY COCTOSHUS.

* HacrpoiiTe METOABI YCTAHOBKH KOZA THIIA B HCXOLHOM KJlacce TaK, YTO-
OBl OCYHIECTBJSAJOCh TIPHCBANBaHUE DK3EMILIApa HaIJesKalero oA~
KJacca 00BEKTa COCTOSTHUS.

* Brmosaure KOMINJANMNIO N TeCTHPOBaHMYE.

Mpumep

§I cHOBa 06pamaCch K YTOMHTEJILHOMY W TJYNOMY IPHMepy 3apiiaThl
CAYRAIUX:

class Employee {

private int _type,
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static final int ENGINEER = Q,
static final int SALESMAN = 1,
static final int MANAGER = 2,

Employee (int type) {
_type = type
}

BoT nmpumep yCIOBHOIO MOBEREHUSN, KOTOPOE MOMKET WCIOJIL30BATL 3TU
KOZBI:

int payAmount() {
switch (_type) {

case ENGINEER
return _monthlySalary

case SALESMAN
return _monthlySalary + _commission,

case MANAGER
return _monthlySalary + _bonus,

default
throw new RuntimeException{ He TOT cnyxaumi ),

}

Hpenno.narae’rca, UTO 3TO 3aMedaTejibHad, IporpecCuBHasA KOMIIaHUA, 110~
3BOJIAOIIAA MeHeKepaM BbIpacTaTh 4O MHIKEHEPOB. HOSTOMY KO THIIa
U3MEHAEM, H IPUMEHATH NOAKJIACCHI HEeJIb3d. HepBbIM AeJIOM, KaK BCerzga,
CaMOMHKANCYJINPYyETCA KO THIIA:

Employee (ant type) {
setType (type),
}

wnt 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( Incorrect Employee ),
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Tenepr a2 06BABIAI0 KJIACC cocTOAHUA (KaK aGCTPaKTHBIA KJacc ¢ aGer-

PaKTHHIM METOAOM BO3BPATa KOJAA THIIA):

abstract class EmployeeType {
abstract int getTypeCode();

}

Teneprk CO3AAIOTCH HOAKIACCHI:

class
int

}
}

class

nt

class

int

}
b

Engineer extends EmployeeType {

getTypeCode () {
return Employee. ENGINEER;

Manager extends EmployeeType {

getTypeCode () {
return Employee. MANAGER:

Salesman extends EmployeeType {

getTypeCode () {
return Employee.SALESMAN;

1 KOMIUJIHMPYIO TO, YTO MOJAYYHUIOCH, X BCE HACTOJLKO TPHBHUAJILHO, UTO
JasKe Y MeHSA Bce KOMIMJuUpyercs jerko. Teneps £ GakTHUeCKH MOFKIIIO-
a0 IOJKJACCH K Employee, MOAUGDHIUPYH METOALI JOCTYIIA K KOAY THIIA:

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(

“HenpasunbHuil ko4 Cnyxawero”):
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9To 03HA4aeT, YTO 3/eCh Y MEHA NOJYIUJIOCh YTBEPIKACHUE THIA Swltch,
Ilocse 3aBepiIeENd pepaKTOPHHTa OHO OKaYKeTCH eJUHCTBEHHBIM B KoJe 1
OyZeT BHINOJHATHCA TOJBKO IIDU H3MEeHEHWH THMa. MOXHO TakyKe Boc-
NOJIB30BAThCA «3aMeHO KOHCTPYKTopa dabpuunbiM MeromoM» (Replace
Constructor with Factory Method, 306), uTo6nl co3aaTs pabpUuHbIe MeTO-
JibI JiJIS1 pasHBIX ciydaeB. Bce Apyrue yTBepKAEHHS case MOXKHO YAAIUTS,
BBEJA B ATaKy «3aMeHY YCJIOBHEIX ONlepaTopoB ojuMopdusMom» (Replace
Conditional with Polymorphism, 258).

f nro6i10 3aBepmaTh «3aMeHy KoJa THIIA COCTOSIHMEeM/crparerueii» (Re-
place Type Code with State/Strategy, 231), nepememniad B HOBBIi KJIaCC BCIO
MHGOPMALHMIO 0 KOAAX TUIOB M IOAKIacch. CHadala 1 KOMUDPYIO onpefe-
JIeHHA KOLOB THIIOB B THUII CJy»Kalljero, cosgalo pabpuydasiii MeTon Aas TH-
IIOB CJIYKAIUX U MOAAGDUINPYIO METOJ YCTAHOBKH I CJYIKAIIEro:

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(“Incorrect Employee
Code™);
}
}
static final int ENGINEER
static final int SALESMAN = 1;
static final int MANAGER = 2;

n
(=]

Iocne sToro 8 yaansaio onpeiejaeHus Koja Tuia Employee M 3aMEHAI0 HX
CCHLIKAMM Ha THI CAYKAIEero:

class Employee...
int payAmount() {
switch (getType()) {
case EmployeeType.ENGINEER:
return _monthlySalary;
case EmployeeType.SALESMAN:
return _monthlySalary + _commission;
case EmployeeType.MANAGER:
return _monthlySalary + _bonus;
default-
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throw new RuntimeException( Incorrect Employee™);

}

Tenepsb & roToB NIPUMEHUTE «3aMeHy YCJIOBHOI'O OIIepaToOpa IOJUMOpPhus-
moM» (Replace Conditional with Polymorphism, 258) x payAmount.

3amMeHa nogknacca nonsmm
(Replace Subclass with Fields)

EcTb NOAKIACCH, KOTOPHIE DA3NHYAIOTCS TOABKO METOZAMM, BO3BPAIA0-
UMY JJAHHBIE-KOHCTAHTEI.

Bamenume memodv. norAMU 6 podumenvCKoM Kadcce u ydaaume nod-
KaaCCyL.

Person
getCode()
Q Person
==
code
—,
getCode()
Male Female

getCode() ? getCode() ?
i
1
|
i
|
|
1

l
|
|
|
|
|
|

return "M’ ﬁ return 'F' ]ﬁ !

MoTtusunposka

Ilogkaaccs! cosgatored, uTo6b! ZOOABUTH HOBHIE (HYHKIIUY MJIH ITO3BOJHTDH
MeHATbcA nosefeHnio. OxHoi u3 GOpM BapHAHTHOTO ITOBEJEHUS CJIysKHT
koHCcTaHTHEIN MeToA [Beck]. KoHecTaHTHREIM MeTO[ — 9TO Takoil MeTOLs
KOTODEIl BO3BpallaeT KEeCTKO BaKoAHpoBaHHOe 3HaueHme. OH MoxKeT
OBITh OYeHB IIOJE3HBIM B IOJKJACCAX, BO3BPAINAIOLINX Da3IHMdYHBle 3HA"
4eHus JUIS MeToJa JocTyna. BEl oupejiesnsere MeTOA A0OCTYIIa B POSUTEND
CKOM KJiacce M peajiA3yeTe ero ¢ IMOMOIIBIO DA3MMYHEIX 3HAUEHHH B 110X
KJjaccax.

HecMoTpsa Ha HOJE3HOCTh KOHCTAHTHEIX METOJOB, NOAKJIACC, COCTOAILUH
TOJIBKO U3 HHX, AeJaeT CIAHIKOM Malo, YTOGRI OIpaBAaTh CBOE CYIecTBO"



3ameHa noaknacca nonsmum (Replace Subclass with Fields) 237

Banue. Takue HOAKRJIACCHI MOMKHO IIOJIHOCTBIO YAAJNWUTH, IOMECTUB B POAU-
TeJLCKHH KJlace moJsd. B pe3yuabTaTe y6npae'rca AOIOJIHUTEJbHAA CJIOMK-
HOCTb, CBA3AHHAA C IIOAKJIACCaMHU.

TexHuka

IpumernuTe K OJKIACCAM «3aMeHy KOHCTPYKTOpa (habpUUYHBIM MeTo-
nom» (Replace Constructor with Factory Method, 306).

Eciu ecTb KO €O CCRIIKAMH Ha IIOAKJIACCHI, 3AMEHHTE €ro CCRIIIKAMU Ha
POZUTEJBCKUIT KJIace.

JIns Ka'KAOro KOHCTAHTHOTO METOa B POLUTENBLCKOM KJjacce 00baBUTE
moJisg Bua final.

O6baBUTE 3aTMUINEHHLINA KOHCTPYKTOD POAUTEALCKOrO KIAcca AJIs HHH-
[UAJN3aIAHY II0JeH.

CoapatiTe win MOAUGUIUDYHTE UMEIOLINECA KOHCTPYKTOPHI MOJAKJIAC-
COB, YTOGBI OHHM BBIEIBAJIN HOBBIA KOHCTPYKTOD POAUTEILCKOTO KJacca.

BrInoHUTE KOMIUJIAIMIO U TeCTUPOBaHHE.

PeanusyiiTe Ka)X bl KOHCTAHTHBIN METOJ B POAUTEILCKOM KJIacce TaK,
4yT06BI OH BO3BPAINAJ II0JIe, U VAAJIUTE METO]] U3 IOAKJIACCA.

Ilocie KaXJaoro ynajieHnusd BBITIOJTHSIHITE KOMIIHJIANINIO 1 TeCTUPDOBaHUE.

ITocie ynasieHMA BCeX METOJ0B IIOAKJIACCOB npuMeEuTe «BeTpanBaHme
metona» (Inline Method, 131) nna BCTpanBaHUA KOHCTPYKTOpPA B (ab-
PUUYHBIN METOL POANTEILCKOIO Kjaacca.

BrlmosiHATEe KOMIIMJISAIMIO ¥ TECTUPOBAHUE,
VY panute nogkryacc.
BrlnosENTE KOMIIMJISIUIO M TECTHPOBAHME,

HOBTOpHﬁTe BCTpauBaHUE KOHCTPYKTOpa U yAajieHHe IOAKJIaccoB IO
TeX IIop, IIOKa UX 0oJIbIlIEe HE OCTAHETCH.

Mpumep

Hauny ¢ Person ¥ DOAKIACCOB, BEIACNAEHHBIX IIO IOIY:

abstract class Person {

abstract boolean isMale();
abstract char getCode();

class Male extends Person {
boolean 1sMale() {
return true;

}
char getCode() {
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——

return M,

}

class Female extends Person {
boolean 1sMale() {
return false

}
char getCode() {
return F ,

'

EnuHaCcTBEeHHOE pasiuune MeXXIy IIOJKJIACCAMY 34eCh B TOM, YTO B HUX €CTh
peanuzanny abcTpaKTHOrO METO/ia, BO3BPAIAOIHe AKeCTKO 3aKOANPOBaH-
Hble KOHCTaHTHI. fI yaimio sTH JeHuBHe ToAKIaccs [Beck].

CuauaJia cjie[yeT IPNMEHHUTh «3aMeHy KOHCTPyKTOopa GabpHYHBIM MeTo-
noM» (Replace Constructor with Factory Method, 306). B nanHOM ciayuae
MHe Hy»KeH Gabpuusril MeToxm MJId KaA0ro IogKIacca:

class Person
static Person createMale(){
return new Male(),
}
static Person createFemale() {
return new Female()
}

3aTeM 51 3aMEHSI0 BLI30BRI BUA
Person kent = new Male()
CHeAYIOMINMU:
Person kent = Person createMale(),

Iloce 3aMeHEI BCeX 3THX BBI3OBOB He JOJKHO OCTATHCHA CCHLIJIOK Ha IIOA-
KJIACCHI. ITO MOMKHO IIPOBEPUTH C IIOMOIIBIO TEKCTOBOT'O IIOMCKA, a CAeNaB
KJace 3aKPHITHIM, YOeIUTHCS, UTO, II0 KpaiiHeii Mepe, K HUM HeT obpaile-
HUI N3BHE IaKeTa.

Tenepb 00'BbABIIAIO O AJIA KaXX0ro KOHCTAHTHOT'O METOJa B pOgUTeNb”
CKOM KJiacce:

class Person
private final boolean _isMale,
private final char _code,

Job6aBiAI0 B POAUTENLCKUH KJIACC 3aUTUIIIEHHEIN KOHCTPYKTOD:

class Person
protected Person (boolean 1sMale char code) {
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_1sMale = 1sMale
_code = code
}

oGaBisi0 KOHCTPYKTOPHI, BRIBHIBAIOIIME 3TOT HOBBIM KOHCTPYKTOD:

class Male
Male() {
super (true, M)
}
class Female
Female() {
super (false, F )
}

TTocse 3TOTO MOXKHO BBIIIOJHUTH KOMIMJIALIUIO U TeCTUPOBaAHME. Ilonsa co-
3Ja10TCA 1 MHUIUAINIUPYIOTCA, HO IOK& OHN HE MCIOJIB3YIOTCA. A Mmory
Telepsb BBECTH [10JIA B UTPY, TIOMECTHB B POAUTEJIBCKOM KJjiacce MeTCAbI 10~
CTyIla ¥ yJaJB METOABI IIOXKJIACCOB:

class Person
boolean 1sMale() ¢
return _1sMale,
}
class Male

beolean—trsMate—t
FEEHFA—EFHE—

+

MoxxHO feJaTh 3TO IO ONHOMY TOJIO M IMOAKJIACCY 384 MPOXOJ WJIH, 4yB-
CTBYS YBEPEHHOCTE, CO BCEMU HMOJIAMHU Cpasy.

B urore Bce mMOoAKJIACCH OKA3LIBAIOTCS IIYCTHIMHU, HOITOMY A CHUMAIO IIO-
MeTKy abstract ¢ Kjacca Person um ¢ momoinpi0 «BcTpamBaHHA METOLA»
(Inine Method, 131) BcTpanBao KOHCTPYKTOP MOAKJIACCA B POAUTEIbCKIIL
KJacc:

class Person
static Person createMale(){
return new Person(true M)

}

Tlocne KoMIMASAIUY ¥ TECTUPOBAHUA KJacc Male ypansercsd, u pouenypa
TIOBTOpSAETCA AJd Kjacca Female.




YnpouieHue ycNoBHbIX BbipaXXeHUMn

Jloruka yCJIOBHOTO BBINIOJHEHHSA MMEET TEHIEHIINIO CTAHOBUTLCS CJIIOXK-
HOH, 1103TOMY pAA peaKTOPHUHIOB HAIPABJIEH HA TO, YTOOBI YIIPOCTUTE €€.
BazoBsiM pedaKTOPHUHIOM IPH 3TOM ABJAAETCA «[[eKOMIO3UIIMS YCIOBHOTO
onepaTtopa» (Decompose Conditional, 242), ienb KOTOPOT'O COCTOUT B pas-
JIO;KEHUH YCIOBHOTO OIlepaTopa Ha 4acTy. Ee BaiKHOCTDL B TOM, YTO JIOTHKa
MEePEeKJIIDUEHUA OTHeSeTCH OT JeTajlieil TOro, YTO MPOUCXOINUT.

OcranbHble PehaKTOPUHTY 3TOU IJIABBEI KAcalOTCH APYTHX BayKHBIX CIy-
yaeB. [Ipumensiite « Komcoamaanuio ycJIoBHOTO BuIpaskeHusi» (Consolidate
Conditional Expression, 244), korja ecTh HECKOJBLKO IIPOBEPOK U BCE OHU
MMeIOT OJWHAKOBEIH pesyanTaT. Ilpumensiite «Kouconunanuio ny6aupy-
0IBXCA YCJOBHBIX (pparmenToB» (Consolidate Duplicate Conditional
Fragments, 246), 4To0hl yIAIUTL AYONUDPOBAHME B YCIOBHOM KOZE.

B xoze, pa3spaGoTaAHHOM M0 MPHUHIUNY «OJHOM TOUKM BHEIXOJA», YACTO 06-
HAPY KUBAIOTCA ynpasiadoniue ¢Jjarn, KOTopble Jal0T BO3MOMKHOCTE YCJIO-
BUSM JeficTBOBATEL COIVIACHO 3TOMY HpaBuiy. ITosToMy f npumMeHsI0 «3a-
MEHY BJIOKEHHBLIX YCJIOBHBIX OIEPATOPOB I'DAHUYHBIM ouepatopoM» (Re-
place Nested Conditional with Guard Clauses, 253) gna 11poACHEeHUA 0CO-
OBIX C/y4Yaen YCJAOBHEIX ONEPATOPOB M « Y AajieHue YIpaBadwoiero gaaras
(Remove Control Flag, 248) nns nzbaBienns oT HeyJOOHBIX yIIPABISAIONTUX
duaros.

B 06eKTHO-0pMEeHTUPOBAHHBIX IPOIPAMMAaX KOJIHMYECTBO YCJIOBHBIX OIepa-
TOPOB YACTO MEHbLIIE, YeM B MPOLEAYPHBIX, [IOTOMY 4YTO ZHAYHTENLHYIO
YacTh YCJIOBHOIO IIOBeJEeHHs BLINOJHAET noauMopdusm. ITonumopdhusm
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uMeeT CJefyiollee MPEMMYIIECTBO: BBISKIBAIOIIEMY He TpPeGyeTcs BHATH
06 YCIOBHOM IIOBE[IEHMHM, a TOTOMY 00JeryaeTcsi PACIIMDEHHE YCIOBHiL.
B pesysbTare B 06K THO-0PHEHTHPOBAHHLIX IPOrPAMMAX PeJIKO BCTpeda-
1oTcs oneparopkl switch (case). Te, KoTopsie Bce e €CTh, ABIAIOTCS IJIaB-
HBIMH KaHJAHATAMH )15 «BaMeHBI yCII o~
mmmopdusmom» (Replace Conditional with Polymmphxsm 258).

Oprum u3 HanGosee IIOJIEIHBIX, XOTS U MEHee OUEBUAHBIX TPUMEHEHMH 110~

nmMopduama ABagercs « Beegenne oomexra Nulls (Introduce Null Object,
262), uro6s1 n36aBUTHCS OT Ha HyJIeBoe

[leKkoMmno3uuus ycrnoBHoro onepaTtopa
(Decompose Conditional)

Hmeercs Ve a (if-then-else).
Buidenume memodvt u3 ycaosus, wacmu «then» u wacmeil «elser.

if (date.before (SUMMER_START) || date.after(SUMMER_END))
charge = quantity « _winterRate + _winterServiceCharge;
else charge = quantity - _summerRate;

[}

M

if (notSummer(date))
charge = winterCharge(quantity);
olse charge = summerCharge (quantity):

MoTtusunposka

OueHk YACTO CIIOKHOCTE TPOTPAMMBL 06 y
soruku. TIpu HANHCAHUHU KO/A, 0GA3AHHOTO IPOBEPATH YCIOBASA | EJIATh
B 3ABUCHMOCTH OT YCJIOBUI PABHBIE BEI[H, MbI GHICTPO IPHXOAUM K CO3/A~
HEIO I0BOJIBHO JIMHHOrO MeToja. [lMaa MeTosia cama 1o cefe ocuoKHseT
€ro uTeHye, HO CJIM €CTh YCJIOBHEIE TS
eme 6oabine, O6EI9HO IpoGieMa cBA3AHA € TEM, YTO KOA, KAaK B IPOBEPKax
yeaoBuii, Tak ¥ B AefiCTBUAX, T'OBOPHT O TOM, 4TO IIPOMCXOAUT, HO JIETKO
MOXKeT 3aTeHATh NPUYHHY, 10 KDTODOﬁ 9TO MPOUCXOAUT.

Kax u B m06om GospimoM 6i10Ke KO/la, MOKHO CAeJIaTh CBOM HaMepeHus 6o-
Jiee AICHBIMM, €CJIM BBIIIOJIHHTH €ro IeKOMIIO3HIIUIO U 3aMEeHHUTH @pﬂrMeHTH
KOJIa BEISOBAMH METO/I0B, HMEHA KOTOPHIX PDACKDHIBAIOT HABHAYEHHE COOT-
BETCTBYIOIIET0 y4acTKa Kofa. [l Kofa ¢ YCJIOBHBIMH OIEPATOPAMH BEI-
Toza eime Gosblue, eciu MPOAEATH BTO KaK JUIA 9acTH, o6pasyromei yc-
JIOBHE, TaK M JUIA BCeX aJIbTePHATHB. TakuM CIIOCOGOM MOYKHO BBIIEJTUTE
ycioBue U ACHO 0603)‘[8‘{“1"&, UTO JIEJKUT B OCHOBE BETBJIEHUSA. KpOMe TOTO,
TOAYEPKUBAIOTCSH IPUIHHBI OPraHMBAINI BETBICHA.
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TexHuka

¢ Brigenure yciosue B COGCTBEHHBII METOA. )
¢ Brigeaute yactu «then» u «else» B cobecTBEHHBIE METOLI.

CTalKUBAACh C BIOXKEHHBLIM YCJOBHEIM OIEPATOPOM, # OGHIUYHO CMOTPIO
cHAYaJja, He HaJO JIM BLIIOJAHHTE «3aMeHY BJIOMKEHHLIX YCJIOBHBIX oIrepa-
TOPOB rpaHUYHEIM onepatopoM» (Replace Nested Conditional with Guard
Clauses, 253). Eciiu B Taxoii 3aMeHe CMBICJIA HET, S IIPOBOXKY AEKOMIIO3HU-
IUIO KaXKA0TO YCJIOBHOrO OIIepaTopa.

Mpumep

HonyctuM, Tpebyercs BHIUMCANTEL ILIATY 38 KAKYIO-TO yCAyry, AJIf KOTO-
po¥f ecTh OTZENBHBLI 3UMHNI U JIeTHUH Tapad:

1f (date before (SUMMER_START) || date after(SUMMER_END))
charge = guantity *» _winterRate + _winterServiceCharge,
else charge = gquantity * _summerRate,

BrIEAA0 YCHOBHE K KAXKAYIO BETBL CIeAYIOmuM 06pasom:

1f (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 guantity = _summerRate,

b

private double winterCharge(int guantity) {
return quantity = _winterRate + _winterServiceCharge, “

H

3jech A ACHOCTH MOKA3aH KOHEUHBLIH pe3yJbTaT MpoBefeHnd pedaxTo-
punra. OfHAKO Ha IPAKTHUKe f IPOBOMKY KaXKJ0e BhIJeIeHHe N30JIMPOBaH-
HO, BBITIOJIHAS IIOCJIE HETO KOMIIMJIALNIO ¥ TECTUPOBAHUE.

Muorue nporpaMMuCTHL B TAKUX CHUTYAIUAX HE BBIJEJISIOT HacTH, o0pa-
symoIgye ycaopue. dacTo yCJIOBHS KaXKyTCId KOPOTKMMHM U He CTOSIUMH
Takoro Tpyha. HecMOTpA Ha KPaTKOCTL YCJIOBHA, HEPEOKO CYIIECTBYET
60JIbIIION pa3pLIB MEXKAY CMBLICIIOM KOJa U ero TejioM. [Jaske B JaHHOM Ma-
JEHBKOM IIpMMepe IIPH 4YTeHMH notSummer(date) & mosydalo Gojiee SICHYIO
nHPOPMAINIO, yeM U3 HCXOAHOT0 Koaa. Eciu paGoraTs ¢ opurusasiom, npu-
XOJHUTCHA CMOTpEeTh B KOA ¥ pa3bHpaThCsa B TOM, UTO OH fgenaeTr. B ganaoM
ciiydae 3TO cJejlaTh HETPYAHO, HO JayKe 3[eCh BHIIAEJEHHLIN MeTox Goliee
MOXOK HA KOMMEHTapu#.
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KoHconupaums ycioBHOro BbipaXxeHus
(Consolidate Conditional Expression)

EcTs PSS TPOBEPOK YCIOBHS, MAIONINX OUHAKOBEIH Pe3yIbLTAT.

O06sedunume ux 8 00HO YCJL08HOE 8bLPAKCEHUE U BblOesume e20.
e
double disabilityAmount() {
1f (_seniority < 2) return 0;
if (_monthsDisabled > 12) return 0;
if (_isPartTime) return 0;
// compute the disability amount

4

double disabilityAmount() {
if (isNotEligableForDisability()) return 0;
// compute the disability amount

MoTusuposka

Wrorza BeTPedaeTes PAL IPOBEPOK YCIOBHIA, B KOTOPOM BCe IPOBEPKHM Pas-
JIWYHEL, HO Pe3yNIbTUpYIONee AeficTBHE OHO U TO 3ke. BeTpeTuBmmcs ¢ aTaM,
He0OXO0AUMO ¢ ITOMOINBI0 JOTHYECKHAX ONepauuii «H»/«Hau» 00beAUHHUTEH
TIPOBEPKY B OJHY ITPOBEPKY YCJIOBHSA, BO3BPAIIAIONIYIO OJMH PE3YILTAT.
ObbexuHeHNE YCIOBHOTO KOZAA BasKHO IO ABYM IpHYMHAM. BO-IIEDPBBIX,
TIPOBEPKA CTAHOBUTCSH (ojlee ACHOM, TOKA3EIBAA, UTO B A€HCTBUTEIBHOCTH
TPOBOJMTCA O/{HA IPOBEPKA, B KOTOPOIf JIOTMYECKH CKJIA/TBIBAIOTCS PE3YJIh-
Tarsl gpyrux. IlocnesoBaTeIBHOCTS HMEET TOT JKe Pe3yJIbTAT, HO TOBODHT O
TOM, 4TO BBIMOJHAETCH PAJT OTAEJNBHEIX NIPOBEPOK, KOTOPhIe c.v[yqafmo oKa-
sanuck BMecTe. Bropoe ocHOBaHuMe JJIs IPOBEJEHUS 3TOrO pedhakTOpUHTra
COCTOMT B TOM, YTO OH 9aCTO NOATOTaBJIUBAET IOYBY A ‘BI:!JIGJIEHHH Me-
Toma» (Extract Method, 124). Boigenenne yclIoBAA — OTHO U3 HauGolee
TIOJIe3HBIX [J15 TPOSICHeHUA KOAA AeicTBuil. OHO 3aMEeHsIeT U3JI0MKEeHHE Bhl-
TOTHAEMBIX JefCTBU IPHUNHOM, 10 KOTOPO OHY BBIIOJHAIOTCH.

OcCHOBaHNS B IOJB3Y Al YCJIOBHBIX BHI] i yKaseIBAIOT
TaKie Ha IPUUMHEL, 0 KOTOPBIM €€ BLIIOJHATE He CIIeLYeT. Ecnu eI cun-
Taere, 4TO 1] NBHHO MBI ¥ HE

pHBaThCA KaK 0fHA He aTOT ped: ) Hmelo-

TUICS KOJ Y3Ke DACKDEIBAET BAlll 3aMbICe.

TexHuka

® VY6eguTech, UTO YCIOBHBIE BRIPAKEHUs He HECYT MOGOYHBIX 3P HEKTOB.

> Ecau notounvie sgpexmot ecmo, 6bl He CMONCEME BbINOIHUMY SMON pe-
parxmopuna.
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e 3aMeHHTe IIOCJIEeJOBATEJILHOCTD yCJIOBI/Iﬁ OAHHM YCJIOBHBIM HDPEAJIOKe-
HHEM C IIOMOIIBIO JIOTUYECKUX OIIePaTOPOB.

¢ BrInoJHuTEe KOMIUJIALUIO U TeCTUDOBAHHE.

¢ HzyunTe BOBMOMKHOCTD IIPHMEHEHHUS K YCJIOBUIO « Boigenenusa Merona»
(Extract Method, 124).

Mpumep: nornyeckoe «Mnu»

Nmeerca cnepyonuii Kox:

double disabilityAmount() {
1f (_seniority < 2) return 0
1f (_monthsDisabled > 12) return 0
1f (_1sPartTime) return 0
// BBYACAUTL CyMMy OMnaThl N0 HETPYAOCNOCOBHOCTH

Mzl BUAMM pAJ YCJIOBHEIX OIIEPATODPOB, BO3BPAIAKINUX OZUHAKOBEII pe-
gyapTar. J{jusa Kola B TaKO¥ MOCIEHOBATENbHOCTH NIPOBEPKU SKBUBAJICHT-
HBI IPEAJIOKEeHHUIO ¢ OTIepanueil « mian»:

double disabilityAmount() {
1f ((_sentority < 2) || (_monthsDisabled > 12) || (_1sPartTime))
return 0
// BBYWUCAUTL CYMMy ONAaThs NO HETPYAOCHOCOBHOCTU

Barasg Ha ycnoBMe IOKa3bIBAeT, UTO, NPUMEHUB «Bhijgesienne MeToa»
(Extract Method, 124), MOKHO COOBIIIATE O TOM, UTO MIET YCJAOBHBIH one-
paTop (HeTpyZocrnoco0HOCTE He OILIaYNBACTCH):

double disabilityAmount() {
1f (1sNotEligibleForDisability()) return O
// BHUMCAWTL CyMMy OnnaThl MG HETPYAOCNOCOBHOCTM

}

boolean 1sNotEligibleForDisability() {
return ((_seniority < 2) || (_monthsDisabled > 12) || (_isPartTime))
}

Mpumep: nornyeckoe «u»

IIpeasiayuit npuMep AeMOHCTPUPOBAJ «HJIN», HO TO JKe CaMoe MOXKHO Jie-
JIATh € IOMOIIBIO «H». [[YyCTE CUTYAIA BLITVIAANT TAK:

1f (onVacation())
1f (lengthOfService() > 10)
return 1
return 0 5
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BTOT KOJ Ha/I0 3aMEHUT CIIeAYIOIIHM:

if (onVacation() && lengthOfService() > 10) return 1;
else return 0.5;

Hacro monyuaercs KOMGMHMDOBAHHOE BHIDAYKEHWE, COAEPIKAIICE <HU»,
«HJIH» U ¢He». B TAaKHX cydasx yCelaoBus GbIBAIOT 32Ty TARHBIMHE, o3TOMY
# CTApalock MX YIPOCTUTS ¢ TOMOIbI0 « Beienenns meroga» (Extract Me-
thod, 124).

Ecnm pacematpusaeMas MpONe/ypa JMIOb IPOBEPHET YCIOBUE U BOBBDA-
IIaeT 3HayeHue, g MOTY IIp €e B OJTHO Tpef, me return ¢ mo-
MOIIBIO TEPHAPHOT'O ONIEPATOPA, TAK ITO

if (onVacation() &8 lengthOfService() > 10) return 1;
else return 0.5;

TpeBpaIaeTc B

return (onVacation() && lengthOfService() > 10) 2 1 : 0.5;

KoHconupaumsa ny6nupyowmxcs ycnoBHbix
¢parmenTos (Consolidate Duplicate
Conditional Fragments)

OpnuH u TOT 3Ke ParMeHtT Koja NPHCYTCTBYET BO BCEX BETBAX YCJIOBHOTO
BEIDAJKEHUS.

ITepemecmume ezo 3a npedenvl 8bipadicenus.

if (isSpecialDeal()) {
total = price » 0.95;
send():

else {
total = price » 0.98;
send(); )

72
~—

<

if (1sSpeciaieal())
total = price + 0.95;
else
total = price + 0.98;
send();
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MoTusupoBska

HHorna o6HapyKuBaeTcs, ITO BO BCEX BETBAX YCJOBHOI'O ONIEPATOpA BhI-
[IOJIHAETCHA OJMH M TOT e ¢parMeHT Koga. B TakoM ciydae ciegyer mepe-
MECTHTB 3TOT KOJ 3a Ipe/iesibl YCJIIOBHOrO onepaTopa. B peayasraTe crano-
BUTCA siCHee, UTO MeHSETCHA, 4 YTO OCTAETCA ITOCTOAHHBIM.

TexHuUkKa

BroigeuTe KOJ, KOTOPHIH BEINOJHAETCS OSMHAKOBEIM 06pa3oM BHe 3aBU-
CUMOCTH OT 3HAYEHUS YCIOBHS.

Ecanm ob6uuit Kog HaXogUTCA B HaYaje, IOMECTUTE ero Hepe] YCIOBHLIM
oIepaTopoM.

Ecsn o61gyii Ko HAXOZUTCA B KOHIE, IOMECTUTE e€ro MOCJe YCIOBHOI'O
omeparTopa.

Ecun o6muit ko HaXOOUTCA B CEPESUHE, IIOCMOTPUTE, MOAUPUIIUPYET
JI¥ 9TO-HUOY AL KOX, HaXOAAMUNACH 4O HETO Win nocie Hero. Ecau za, 1o
o6 KO MOKHO IepeMecTHTb OO KOHIa BIiepex miu Hasan. Ilociue
3TOr0 MOYKHO €ro IepeMeCTHUTh, KaK 3TO OMUCAHO JJIA KOXA, HaX0ogsIie-
TOCH B KOHIIE WJIM B Havaje,

Ecam Kox COCTOUT M3 HECKOJIBKUX NPEAJIOKEeHUH, HAL0 BHIJACIUTH €ro
B METOJ.

Mpumep

Haunas curyanus oOHapyKHUBaeTCHd, HAIPUMED, B CJIefyIOLIEeM Kojle:

1f (1sSpecialDeal()) {
total = price » 0 95,
send(),

}

else {
total = price « 0 98,
send()

}

ITockoaBKy MeTOJ Send BEIMOJMHAETCS B MI0G0OM ciyuae, cAeAyeT BEIHECTH
€ro U3 YCJIOBHOTO OTIEpaTopa:

1f (1sSpecialDeal())
total = price » 0 95
else
total = price = 0O 98,
send()
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To ke camMoe MOKeT BOZHUKATSH ¢ HCKIIOUNUTENLHLIMHE cuTyanuamMu. Ecau
KOJ{ IIOBTOpseTCA II0CJe 0llepaTopa, BHI3BIBAIOIIEr0 UCKIIOYUTENBHYIO CH-
Tyamuio, B 0JI0Ke try ¥ BO BceX OJIOKax catch, MOMKHO NMEPEMECTHTD eTo B
60k final.

YpaneHue ynpasnsioulero ¢nara
(Remove Control Flag)

WmeeTcsa nepeMeHHAad, AeHCTBYIONasd KaK yIpaBadomui duiar ais paga
6y JIeBBIX BEIPAXKEHNIA.

Hcnonvsyiime emecmo nee break uau return. ‘

MoTusumnposka

BerperuBmuch ¢ ceprell yCJIOBHBIX BhIpa)KeHHil, 4acTO MOXKHO OOHApY-
KUTH YIPaBAAIomMui Gyar, ¢ MOMOIIbI0O KOTOPOTO ONpeIeIfeTcs OKOHYa-
HYe [IpocMOoTpa:

set done to false
while not done
1f (condition)
do something
set done to true
next step of loop

OT Takux ynpaBasiiomux (aaroB 60Jsliie HENIPUAATHOCTEH, YeM MOJB3BI.
WNx npucytcTBre AUKTYeTcs NMpaBMJIaMX CTPYKTYDPHOrO HPOTPaMMUPOBa-
HUH, COTJIACHO KOTOPHIM B POUEAYPaX AOJIKHA OBITH OJHA TOUKA BXO#A U
OZHA TOYKa BRIX0ZA. 51 corsiaceH ¢ TeM, 4TO JOJIKHA OBITHL OZHA TOYKA BXO-
Ia (gero TpeGyIOT COBpeMeHHbIe 3bIKYM NPOTPAaMMUPOBAHMS), HO TPeOOBa-
HHUE OJJHOM TOYKHU BHIXOJA IPUBOJUT K CHJILHO 3aNIyTAHHBIM YCJIOBHBIM OIle-
patopam, B KoJe KOTOPBIX eCTh Takue HeynoOHbIe Guaru. s Toro utobsl
BBIOpATLCA M3 CJIOYKHOTO YCJIOBHOTO OIIEPATOPA, B A3LIKAX €CTh KOMaHHLI
break u continue. Yacto OnIBACT YAUBUATEILHO, YETO MOKHO JOCTHYL, 1308
BUBIINUCH OT yIpaBagioilero ¢uaara. HelicTsuTeIbHOE Ha3HAUEHNE YCIOBHO"
ro omepaTopa CTAHOBUTCSH ropasno NOHATHEe.

TexHuka
OueBuaHbBIH cIOCO0 CIPRBUTHCS C YIPABIAIOIAMY PIAraMy IPeocTaBis
0T UMeloImecs B Java onepaTopsl break u continue.

* Ompejienure 3HAUCHHe yIpPaBJgonlero ¢Jara, npd KOTOPOM IIPOHMCXO”
JUT BBIXOJ, U3 JIOTUYECKOI'0 OIepaTopa.
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3aMeHuUTe IPUCBAWBAHUA 3HAUEHUA [JId BBIXOJA OIEpaTOpaMH; Dreak
mIu continue.

BuInoaHaiTe KOMIWJIAIIHWIO ¥ TeCTHPOBaHUE TI0CJIe KaXK A0 3aMeHEl.

Hpyroii moaxox, TpUMEeHUMBIHA TaKXKe B A3BIKax 0e3 oIepaTopos break u
continue, COCTOUT B CAEAYIOIIEM:

Brigenure JOTUKY B METOJX,.

OupepesninTe 3HAUEHNE YIPABIAIONIEro ¢ara, IpU KOTOPOM IPOUCXO-
OUT BEIXOJ U3 JIOTHUECKOT'O OIepaTopa.

3amenure NIpHUCBAUBAHUS 3HAUEHU A AJIA BRIX0JA OIepaTopoM return.

BrrnosusiiTe KOMIUIAIAIO U TeCTHPOBaHMeE II0CJIe }camzxoﬁ 3aMEHBI.

Hdacke B I3BIKaX, I ecTh break Wiy continue, s OOBITHO IPEAIIOUNTAIO IIPH-
MEHSTL BEIZiesieHue u return. Omeparop return 4eTKO CUTHAJIN3UPYET, YTO
HHUKAaKO0H KoJ B MeToje GobIle He BLINoJHAeTcs . [Ipyu HaJIuunn Koga TaKo-
r'o B4 4aCTO B JIIOGOM cJIydae HaAO BBIAENATE 3TOT hparMenT.

Cuepure 3a TeM, He HeceT JU YIPaBAAOIINHA duiar Takxke nuabopMalum o
pesyasTarte. Ecaium 9T0 TaK, TO yOpaBAARIUHE duar Bce paBHO HeoOXonuM,
60 MOYKHO BO3BpAIATh 3TO 3HAUEHNE, €CJIN BEI BBIACJIUIN METOZ,.

Npumep: 3ameHa NpocTOro ynpasnsiouiero ¢gpnara
onepartopom break

Crnepylomas QyHKIHNA IPOBEpAeT, He COAEPIKUTCS JIU B CIIUCKE JIUI, KTO-JIH-
60 13 IapOYKH IIO03PUTENbHBIX, UMEHA KOTOPBIX JKECTKO 3aKOAMPOBAHDL:

void checkSecurity(String[ ]l people) {
boolean found = false,
for (int 1 = 0, 1 < people length, 1++) {
1f (' found) {
1f (people[1] equals ( Don")){
sendAlert(),
found = true,
' }
1f (people[1] equals ("John")){
sendAlert(),
found = true,
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B raxnx ciydasax 3aMeTHThL ynpaBiasiomui ¢Jiar jgerko. 3To GparMesr,
B KOTOpOM IIepeMeHHOH found mpucBausaeTcsa 3HaueHue true. BBoxy ome-
paTopel break 1o o THOMY:

void checkSecurity(String[] people) {
boolean found = false
for (ant 1 = 0 1 < people length 1++) {
1f (v found) {
1f (people[1] equals ( Don )){
sendAlert()
break
}
1f (people(1] equals ( John )){
sendAlert()
found = true

}

}
moxa He 6yAyT 3aMeHEHEI BCE IPUCBAMBAHMAS

vold checkSecuraty(Straing[] people) {
boolean found = false
for (int 1 = 0 1 < people length 1++) {
1f (! found) {
1f (people[1] equals ( Don )){
sendAlert()
break
}
1f (peoplef1] equals ( John )){
sendAlert()
break
}

}
Tlocne aToro MOMXKHO yGpaTs BCe CCLIIKY HA YIpaBAgomuil Gar:

vold checkSecurity(String{1 people) {
for (int 1 = 0 1 < people length 1++) {

1f (peoplel1] equals ( Don )){
sendAlert(),
break

}

1f (people[1] equals ( John )){
sendAlert()
break
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Mpumep: ncnonb3oBaHue oneparopa return,
BO3BpaLLaloLero s3Ha4YeHne ynpasnawowero dnara

Jpyroil cTUJIb JAHHOIO pe(haKTOPHHIA HCIIOJIbL3yeT omepaTop return. Ilpo-
HATIOCTPUPYIO 9TO BAPUAHTOM, B KOTOPOM yHPaBJAAIOMINH (Jiar BLICTyIaeT
B KauecTBe BO3BpAIllaeMoro 3Ha4eHuA:

vold checkSecurity(String[] people) {
String found =
for (int 1 = 0, 1 < people length, 1++) {
1f (found equals( )) {
1f (people[1] equals ( Don )){
sendAlert()
found = Don
}
1f (people[1] equals ( John )){
sendAlert(),
found = John
}
}
}
somelaterCode( found),
}

3meck found CAYIKHUT IBYM HeJAM: 3afiaeT pe3yJIbTAT ¥ TeHCTBYET B KAUYEeCT-
Be yrpagJiAmoIiero giara. Eciu s BHXKY Tako# K0OJ, TO IPEAIIOYHUTAIO BhILE-
JUTEL pparMeHT, onpeneasioniuit found, B oTAeTbHBIN METOM:

vold checkSecurity(String[] people) {
String found = foundMiscreant(people)
somelaterCode(found)

}

String foundMiscreant(String[] people){
String found =
for (int 1 = 0, 1 < people length, 1++) {
1f (found equals( )) {
1f (people[1] equals ( Don )){
sendAlert(),
found = Don
}
1f (people[1] equals ( John )){
sendAlert()
found = John
}
}
}

return found,
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Teneps A MOr'y 3aMeHATH YIPARIAINH (Jiar oNepaTopoM return:

String foundMiscreant(String[] people){
String found = "',
for (int 1 = 0, 1 < people length, 1++) {
1f (found equals( ")) {
1if (people[1] equals (" Don")){
sendAlert(),
return "Don",
}
1f (people[1] equals ( 'John™)){
sendAlert()
found = "John’
}
}
}
return found;
}

IIOKAa He U30aBJIOCE OT yIIpaBJjsolero duaras:

String foundMiscreant(String[] people){
for (int 1 =0, 1 < people length, 1++) {
1f (people[1] equals (' Don™)){
sendAlert(),
return Don
¥
1f (people[1] equals ("John™)){
sendAlert(),
return ‘John'
¥
}

return 7,

}

IIpumenenue return BOBMOMKHO U TOr/ia, KOTAa HET e00XOQUMOCTH BO3Bpa-
oiaTh 3HaueHUe — MIPOCTO HCHOJB3YiiTe return 6e3 aprymMmenTa.

Komeuno, 3ech BOZHUKAIOT IIPO6GIeMbl, CBA3aHHBIE ¢ I000UHBIMU dhOhEK-
TamMu GyaKIun. IlosToMy Hano IPpUMeHATh « Pasieenue 3anpoca U MOAH-
duraropa» (Separate Query from Modifier, 282). Naunbiit upnmep Syaer
TIPOJOJIKEH B COOTBETCTBYIOIIEM pasjee.,
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3amMeHa BNIOXXEHHbIX YCNTOBHbIX ONepaTopoB
rpaHu4HbIM onepatopom (Replace Nested
Conditional with Guard Clauses)

Merox T YCJIOBHOE Me, U3 KOTOPOro HesiceH HOPMAaJb-
HBIA MyTh BBINIOJIHEHUA .

Hcnonb3yiime zpanutinole ycro6us 01 8cex 0co0bLx CLYHaes.
double getPayAnount() {

double result;
if (_isDead) result = deadAmount();

else {
Af (_isSeparated) result = separatedAmount();
else {

if (_isRetired) result = retiredAmount();
else result = normalPayAmount();
]

return result;

v
double getPayAmount() (

if (_isbDead) return deadAmount();

if (_isSeparated) return separatedAmount();
if (_isRetired) return retiredAmount():
return normalPayAmount();

h

MoTunsuposka

Yacro 0OKasLIBAETCH, UTO YCJIOBHBIE BHIPAIKEHUA UMEIOT OlH M3 IBYX BU-
noB. B IlepBoM BHzje 9T0 IpOBEPKA, P KOTOPOi J11060# BEIGPAHHELT X0/ CO-
OBITHI ABIAETCS YACTHIO HOPMAJIBHOTO NOBeAeHusi. Bropas dopma mpex-
craBJsieT coGoii CUTYAIHIO, B KOTODO# OMH De3y IbTaT yCJIOBHOTO OIIEPATOPA
VKa3kEIBaeT Ha HOPMAJTLHOE TIOBE/IeH e, 4 APYToi ~ Ha HeOGBIYHbIe YCIOBU.

OTH BHJEI YCIOBHEIX ONEPaTOPOB HECYT B cebe PasHEBIH CMEBICK, U ATOT
CMBICT JOJKeH ObITh BujeH B Koge. Eciu o6e uacty npejcrasagoT co6oi
HOpMaJIbHOE MOBeJeHNe, HCIOIb3yiiTe yeaoBue ¢ BerBamu if u else. Ecam
yCJIOBHE ABIAETCS HEOOBIYHBIM, IPOBEPBTE YCJIOBUE W BHIIOJHHUTE return,
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€CJIM yCcJIoBMe NCTUHHO. TaKkoro poja nposepKa 4acTO Ha3bIBAETCH 2PAHUY-
Hbim onepamopom (guard clause [Beck]).

I'1aBHEIHA CMBICH «3aMeHBI BIOXKEHHBIX YCJAOBHBIX OIIEPATOPOB 'PaHUYHBIM
oneparopom» (Replace Nested Conditional with Guard Clauses, 253) co-
CTOHUT B IPHJAHNH BHIDA3UTENbHOCTH. IIpK MCIIONL30BAHNYE KOHCTPYKIINY
1f-then-else BeTBH 1f M BeTBHU else MpUAAaeTCH PABHEIA Bec. JTO T'OBOPHUT
YUTaTE] IO, YTO 06e BeTBH 00JIaJaI0T PABHOM BEPOATHOCTHIO ¥ BAXKHOCTLIO.
Hanportus, 3allINTHBIA OlepaToOp FOBOPUT: «3TO CAYYALTCS PEAKO, U eciu
BCE-TaKM IIPOU3OIILIO, HAAO CAENAaTh TO-TO ¥ TO-TO ¥ BEIATH ».

fI yacto mpuberaio X «3aMeHe BJIOMKeHHBIX YCJIOBHBIX OIEPaTOPOB I'pa-
HUYHBIM omnepaTopoM» (Replace Nested Conditional with Guard Clauses,
253), korga paboTar ¢ NporpaMMHCTOM, KOTOPOT'0 YYMJIM, UTO B METOAe
JIOJXKHEL OBITH TOJBKO OJHa TOUKA BXOJa U OZHA TOYKA Beixoxa. Oxgua Tou-
Ka BXoJia ofecrieumBaeTCs COBPEMEHHEIMH SI3BIKAMH, a B IIpaBUJEe OJHOI
TOUYKH BBIXOJA Ha CAMOM JeJie TIOJb3LI HeT. SICHOCTE — IIaBHBIA MPUHIUI:
ecJI MeTOoJ IOHfATHee, KOTJAa B HeM OJHA TOYKa BLIXOJa, CHAenaiiTe ee
eJUHCTBEHHOH, B IPOTUBHOM CJIyUae He CTPEMUTECH K 3TOMY.

TexHUKa

¢ Jlna xaxmoil MpOBePKHU BCTAaBbTE 'PaHUYHEIHN OoepaTop.

» I'panuuHbiil onepamop ocyujecmansem 6036pam Ul 8030yxdaem uc-
KJIOYUMENbHYI0 CUMYayiio.

¢ BoinonHaliTe KOMOWJSIHIO M TECTHPOBaHUWE IIOCJTe KAaKAOU 3aMeHBI
IPOBEPKH IPAHUYHEIM OIIE€PATOPOM.

» Ecau 8ce zpanuiHbie 0Nepamopwvl 6038pau,aiom 00UHAKO0BbBLI pe3yab-
mam, npumenume «Kouncoaudayurw ycroeéHoix evipaxceruii» (Consoli-
date Conditional Expression, 244 ).

Mpumep

IIpencraBbre cebe pabory cucTeMBI HAYNCISHUS 3aPIJIATEL ¢ OCOGHIMU NIPa-
BUJIAMH JJIA CIYIKAIUX, KOTODble yMepJaH, TPOKUBAIOT Pa3feNbHO HJIA
BBIIIIY Ha 1IeHcnIo. Takye coyyay HeOGBLIYHEI, HO MOTYT BCTPETUTHCH.

HomycTuM, s BUKY TaKo Koz

double getPayAmount() {
double result,
1f (_1sDead) result = deadAmount(),
else { '
1f (_1sSeparated) result = separatedAmount(),
else {
1f (_1sRetired) result = retiredAmount(),
else result = normalPayAmount(),
}
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}

return result,

Iy

B 3TOM KOZE IPOBEPKH MACKHUPYIOT BBHIIIOJTHEHNE OOBIUHLIX AeHCTBHH, mo-
BTOMY NPU UCIOJIb30BAHUHK I'PAHUYHBIX ONIEPATOPOB KOJ CTaHeT sicHee. By-
Iy BBOAUTD UX 110 OJHOMY ¥ HAYHY CBEPXY:

double getPayAmount() {
double result,
if (_isDead) return deadAmount()
1f (_1sSeparated) result = separatedAmount(),
else {
1f (_1sRetired) result = retiredAmount();
else result = normalPayAmount(),
}
return result
|3

IIpogomnxkar LesaTh 3aMeHBI TI0 OAHON Ha KaKIOM IIary:

double getPayAmount() {
double result,
1f (_1sDead) return deadAmount()
1f (_isSeparated) return separatedAmount(),
1f (_1sRetired) result = retiredAmount(),
else result = normalPayAmount(),
return result

18
U 3aTeM

double getPayAmount() {
double result,
1f (_1sDead) return deadAmount(),
1f (_1sSeparated) return separatedAmount();
if (_isRetired) return retiredAmount(),
result = normalPayAmount(),
return result,

'

ITocne sTMX M3MeHeHHUH BpeMeHHas IepeMeHHad result He ompaBAbIBaeT
CBOEro CYHIECTBOBAHNS, IIOXTOMY S ee yOMBAIO:

double getPayAmount() {
1f (_1sDead) return deadAmount()
1f (_1sSeparated) return separatedAmount(),
1f (_1sRetired) return retiredAmount()
return normalPayAmount(),
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BiokeHHBIN YyCJIOBHBIMA KO YacTO NUINYT NPOTPAMMUCTEI, KOTODPRIX yun-
JIM, UTO B METOJE J0JIMKHA OBbITH TOIBLKO OfHA TOUKA BeIXoga. A cuuraio, uro
3TO CJUIIKOM YIpOIeHHOoe npasuio. Ecau MeTox Gojibilie He IpeAcTaB)Isg-
€T JJI MeHd MHTepeca,  YKa3bIBalo HA 3TO IyTeM BEIXO[a U3 Hero. 3acras-
N5l YUTATENd PACCMAaTPUBATEL IyCTOH 6JI0K else, BB TONIBKO CO3JaeTe Ipe-
rpajbl Ha IIyTH MOHUMaHHIA KoJa.

Mpumep: o6palleHne ycnosmm

Penensupys pykonuch 3Toi KHUTH, [[»xomrya Kepuescku (Joshua Keriev-
sky) oTmMeTH, 4TO YaCTO «3aMeHa BJIOXEeHHBIX YCJIOBHBIX OIEPATOPOB Ipa-
HUYHLIMM omneparopaMu» (Replace Nested Conditional with Guard Clau-
ses, 253) ocyniecTBiasieTcss yTeM o0palleHnus YCJIOBHBIX BHEIpaMKeHUt. On
J:06e3HO0 IIPEJOCTABUI IPUMEP, YTO II03BOJIMI0 MHE HE [I0JBEPraTh CBOe BO-
obpaxxkeHue HaNbHeHNIIeMYy UCIIBITAHNIO:

public double getAdjustedCapital() ¢

double result = 0 0,

1f (_capital > 0 0) {
1f (_intRate > 0 0 && _duratzon > 0 0) {

result = (_i1ncome / _duration) = ADJ_FACTOR,

}

¥

return result,

i

f cuoBa Oyy BHIIIOJHATHL 3aMEHY ITOOYEPEeHO, HO HA 9TOT Pa3 IPH BCTABKE
rPAHUYHOTrO OIIEPATOPA YCAOBME obpalaeTcs:

public double getAdjustedCapital() {
double result = 0 0,
1f (_capital <= 0.0) return result,
1f (_intRate > 0 0 &&% _duration > 0 Q) {
result = (_income / _duration) » ADJ_FACTOR;
}
return result,
}

ITockoMBKY clenyX0oiuiil YCIOBHLEIM OepaTop HeMHOTO CJIOMHee, i 6YAY
obpainats ero B aBa 9Tana. CHaYaJja s BBOMKY OTPHIIAHHE:

public double getAdjustedCapital() {
double result = 0 0,
1f (_capital <= 0 0) return result,
1f (' (_intRate > 0.0 && _duration > 0.0)) return result,
result = (_income / _duration) = ADJ_FACTOR
return result,
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Korza B ycJioBHOM onepaTope COXpPaHATCA TaAKNe OTPHILaHUA, Y MEHA MO3-
¥ CHE3RAIOT HabeKPeHb, [I0PTOMY f YIIPOILAIO eTo CJe yIoIuM 06paszoM:

public double getAdjustedCapital() {
double result = 0 0,
1f (_capital <= 0 0) return result,
1f (_intRate <= 0.0 || _duration <= 0.0) return result,
result = (_income / _duration) = ADJ_FACTOR,
return result,

;

B rakux curyanuax g cTapaioch IOMeNnlaTh IBHbIe 3HAYCHHSA B ONIePATOPHI
BO3BpAaTAa M3 FPAHUYHEIX OIIepaTOpPoB. Biarogapa sTOMY MOMKHO JIeTKO BH-
JeThb Pe3yJibTaT, MoJy4yaeMblil py cpabaThHIBaHWU 3aIUTHL (A OBl TaKKe
opoboBaJl 3//eCh IPUMEHUTE «3aMeHy MArAYeCKOrQ YUCIa CUMBOJIAYEC-
KOl KoHCTaHTOH» (Replace Magic Number with Symbolic Constant, 211).

public double getAdjustedCapital() {
double result = 0 0,
1f (_capital <= 0 0) return 0.0,
1f (_1ntRate <= 0 0 || _duration <= 0 0) return 0.0,
result = {_income / _duration) » ADJ_FACTOR,
return result,

!

Ilocie 3TOrO MOMKHO TaKKe YAATUTE BPeMEHHYIO TIePEeMEeHHYIO!

public double getAdjustedCapital() {
1f (_capital <= 0 0) return 0 0
1f (_intRate <= 0 0 || _duration <= 0 0) return 0 O,
return (_income / _duration) « ADJ_FACTOR,

~ra-
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3ameHa ycnoBHOro onepartopa
nonumopdusmom (Replace Conditional
with Polymorphlsm)

Ecre D: KOTOPOTro OT TUIA 06BEKTA.

ITepemecmume KaxOyio 6emeb yci06HOZO0 ONEPAMOPA 6 NepezpyHceHHbLil
Mmemod nodxnacca. Coenaiime ucxodmwlii memod abcmpaKmubLm.

double getSpeed() {
switeh (_type) {
case EUROPEAN:
return getBaseSpeed();
case AFRICAN:
return getBaseSpeed() - getLoadFactor() = _number0OfCoconuts;
case NORWEGIAN_BLUE:
return (_isNailed) ? 0 : getBaseSpeed( voltage);
!
throw new RuntimeException (“Should be unreachable”);

2

'

Bird

getSpeed

&

[ I 1

European African Norwegian Blue

getSpeed getSpeed getSpeed

MoTtusuposka

Opnanm 3 HauGoIee BHYIIUTEILHO 3BYYANIUX CJIOB U3 KAProHA oﬁ'helc'mo-
TO IPOrPAMMUPOBAHUSA ABJIAELTCS NOJU. CynisocTs moJm:

Ma COCTOUT B TOM, UTO OH MO3BOJAET H306€KaTh HATUCAHUSA ABHBIX YCJIOB-
HEIX OIepaTOpPOB, KOT/ia eCTh 00BEKTHI, MOBeleHHe KOTOPEIX Pas3JudHO B
B3aBHCHMOCTH OT MX THIIA.

B pesyJibTaTe OKA3LIBAETCS, UTO ONEPATOPEI SWitCh, BRIIONHIIOMIE IEPeK-
JII0YeHHe B 3aBHCHMOCTH OT KOJia THIIa, WM onepaTopsl if-then-else, BEI-
TIOJTHAOIIME MePeKJII0YeHne B 3aBUCUMOCTH OT CTPOKH THIA, B 06BEKTHO-
OPHEeHTHUPOBAHHBIX IPOTPAMMAaX BCTPEYalOTCH 3HAYUTE/bHO pee.
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HMosuMophuam naer MHOTHE peuMyinecTBa. Haubosbllasg OTFaua UMEET
MeCTO TOT/Jla, KOT/Ia OJUH U TOT YXe Halop YCIOBUH NOABIAETCH BO MHOTHX
MecTax nporpamMmsel. Eciin Heo6XoaquMo BBECTH HOBBIM TUII, TO IIPUXOAUTCH
OTBICKMBATHL ¥ U3MEHATH BCE YCJOBHBIE OonepaTopsl. Ho nIpu MCIOIL30BA-
HHUHY NOJAKJIACCOB JOCTATOYHO CO3LaTh HOBBIH ITOAKIIACC ¥ 0DECIEUNThL B HEM
COOTBETCTBYIOIIIME MeToAbl. KinenraMm Kjacca He Hafo 3HaTh O NOZKJAC-
cax, Gyaromaps 4eMy COKpalljaeTcs KOJMYeCTBO 3aBHCHMOCTEH B cHCTEMe
H YIIpoIjaeTcsa ee MOJUMDUKAITHA.

TexHuka

Ilpesxpe ueM npuMeHATH «3aMeHy YCJOBHOIO OIeparTopa HOJuMOpdus-
mom» (Replace Conditional with Polymorphism, 258), caenyer cos3parh
HEOGXOAUMYI0O HUepapXui0 HachefoBaHHA. Tarkasg uHepapXusd MOMKeT yxKe
HMEThCHA KaK Pe3yJbTaT paHee MPOBEeAEHHOrQ pedaKTopuHra. Ecnm 3Toi
Hepapxuu HeT, ee HagO CO3MATh.

CosgaTh Mepapxwio HACJeTOBAHUS MOXKHO ABYMS crocobaMu: «3amMeHOH
Koja Tuna nogkaaccaMu» (Replace Type Code with Subclasses, 228) u «3a-
MeHO# Koza Tuna coctosuueMm/crpaterneit» (Replace Type Code with Sta
te/Strategy, 231). Bosee IpocTHIM BADHAHTOM SBISETCA CO3JaHUe IIOAKIAC-
COB, IIO3TOMY IO BO3MOXKHOCTH CJeAyeT BHIOuparek ero. OZHAKO eCcJIH KoJ
THII2 HU3MEHAETCA IIOCJ]e TOTC, KaK CO3JaH O0BEKT, IDUMEHAThL CO3ZAHHUE
IOZKJIaCCOB HEJIb35, H HeOOXOAMMO IPUMEHATH IaTTePH «COCTOSHHUA /CTpa-
Teruu». [laTTepH «COCTOAHUA/CTPATETHH » HOJKeH HCI0Ab30BaThCH M TOT-
4, KOrJa MOAKJIACCH JAHHOrO KJIACCA VIKe CO3NAIOTCS M0 APYTUM MpPUUu-
HaM. [loMHUTE, UTO €clU HECKONBKO ONEPATOPOB Case BHITTOJNHAIOT mepe-
KJIOUSHWE 110 OAHOMY M TOMY K€ KOy THIIA, AJIS 9TOT0 KOJAA TUIA HYIKHO
CO3AATh UL OfHY MePapXUIo HACHeJOBAHNA.

Temneps MOKHO TIPEANPUHATE ATAKY HA YCJOBHLIH onepatop. Kox, Ha KoTo-
DPHIF BEI HALIEJTWJINCH, MOYKET OBITH OIIepaTopoM switch (case) uiam omeparo-
pom 1f,

¢ Ecam ycnoBHBIN OnepaTop fBJAsieTCH YacThio 6oJjiee KPYIHOTO METOAA,
pasjiesinTe YCJIOBHLINA ONepaTop Ha YacTH U IpuMmenute «Boigenenue
Mmetona» (Extract Method, 124).

* Jlpu HeoOGXOAMMOCTH BOCIOJB3YHTECH NEpeMeIleHueM MEeTOJa, UTOOBI
IIOMECTHUTH YCJAOBHLIH OIIepaTop B BePITHHY HePapXui HacJe0BAHNA.

* Bribepure oguu us nogkaaccos. CosnaiiTe MeTo | MOAKIACCA, TIEPETPY-
JKarmuil MeToj ycjaoBHEOrO oneparopa. CKonmupyiite Tejo 3TO# BeTBU
YCJIOBHOTO OIIEPATOPa B METOJ, MOJKJIAcca ¥ HaCTPOHTe ero mo MecTy,

> aa smozo moxem nompebosamuvca cOeAaAMb HEeKOMOPpvie 3AKPbLMbLE
4enbl Ha0KAaCCa 3QULUULEHHbLMUL.

¢ BeIMOJIHHTE KOMIWISAIWIO K TeCTHPOBAHTE.
* VjpanuTe CKONIHPOBAHHYIO BETBH U3 YCJIOBHOI'O OIIEPATODA.

* BrinojHATE KOMORJIAONIO U TECTHPDOBaAHHME.
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¢ TlosTop4diiTe 9TH AeHCTBHUA C KAYKI0M BETBLIO YCIOBHOTO OIIEPATODA, Iig-

Ka BCe OHU He OyAYyT IPEBpAIlleHE! B METOALI II0AKJIacca.

e CpenaiiTe MeTOJ POJUTENLCKOTO Kiiacca abCTPaKTHBIM,

Mpumep

f1 ofpamryck ¥ CKYYHOMY W YIPOIIEHHOMY IPHUMEDY DACUETa 3apIjIaTh
cayxamux. JIpUMEeHAIOTCH KJIAcChl, MOJIyYeHHBIE TOCTe «3aMeHbl Koja
THIA cocToaHueM/crparerueit» (Replace Type Code with State/Strategy,
231), nosToMy 06BEKTHI BHIVIAAT TaK, KK OKa3aHo Ha puc. 9.1 (mavang

CM. B [IpHMepe u3 IJIaBsl 8).

Employee

type
Employee Type
1
I |
Engineer

Salesman

Manager

Puc. 9.1. Cmpyxmypa nacaedosarus

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™);

}

nt getType() {

return _type getTypeCode(),
}
private EmployeeType _type,

abstract class EmployeeType
abstract int getTypeCode(),
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class Engineer extends EmployeeType
int getTypeCode() {
return Employee ENGINEER,

}

¥ APYTWe NORKnacchl

Omnepartop case y»ke JOJIKHBIM 00pa3oM BEILEJEH, TTIOITOMY ¢ 9THM HeJaTh
HUYero He Hajfo. YTo Hafo, TaK 3TO IepeMeCTUTE ero B EmployeeType, mo-
CKOJIBKY 9TO TOT KJIACC, AJI8 KOTOPOrO CO3AAI0TCH MOZKIACCHL.

class EmployeeType
1nt 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)XHLI JaHHBIe U3 Employee, si JOJIKeH IepejaTh €ro B Ka-
YecTBe apryMeHTa. HeKoTopble M3 BTHX JAHHBIX MOYKHO NEPEMECTHTH B
00BexT THIIA Employee, HO 9TO TeMa APYyroro peaKTOPHHTA.

Ecny xoMImiIdanua mMpoXoguT YCIEIIHO, A U3BMEHAI0 MeTOX payAmount B KJjac-
ce Employee, 4TOOEBI OH JeJerupoBaJ 06paboTKy HOBOMY KJaccCy:

class Employee
1nt payAmount() {
return _type payAmount(this),
}

Temneps MOXKHO 3aHATLCA OLIEPATOPOM Case. 3To OyZeT T0X0oKe Ha pacnpasBy
MAaJILYUILEK C HACEKOMBIMH — 5 6y OTPEIBATE MY «HOT'M» OXHY 34 IPYTOH.
Crauaa s cKONUPYIO BeTBb Engineer omeparopa case B Kaacc Engineer.

class Engineer
int payAmount(Employee emp) {
return emp getMonthlySalary(),
}

STOT HOBBLIH MeTOZ 3aMelllaeT Bech OIeparTop case Qs uHxkeHepoB. Ilo-
CKOJIbKY # ITapaHOuK, TO MHOIAA CTABJIIO JOBYIIIKY B OIlepaTope Case:

class EmployeeType
int payAmount(Employee emp) {
switch (getTypeCode()) {
case ENGINEER
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throw new Runti ion ("fonxHa neperpyska”);
case SALESMAN:

return emp. getMonthlySalary() + emp.getCommission();
case MANAGER:

return emp.getMonthlySalary() + emp.getBonus();
default:

throw new RuntimeException(“Incorrect Employee™):

}

IIpososxaem BEINONHEHKE, IOKA He GyAyT yaleHkl BCce «HOTH» (BeTBH):

class Salesman..
int payAmount(Employee emp) {

return emp.getMonthlySalary() + emp.getCommission();
}

class Manager. ..
int payAmount(Employee emp) {
return emp.getMonthlySalary() + emp.getBonus();

A Tenepb AenaeM METOA POAMTENLCKOTO KNacca abCTPaKTHbIM:

class EmployeeType. ..
abstract int payAmount(Employee emp);

BeepeHune o6bekTa Null (Introduce Null Object)

Ects MHOT cnull.

Null Customer

getPlan




BeeneHue obbekta Null (Introduce Null Object) 263

MoTuBMpPOBKa

Cym=ocrs noiuMopdusMa B TOM, YTO BMECTO TOrO, YTOGH CIPaIliMBATDL
y o0'beKTa ero THUIl U BBISBIBATH TO WJIK HHOE IIOBeZieH e B 3aBUCHMOCTH OT
OTBETA, BBl IPOCTO BhI3bIBaeTe NoBeaeHne. O6BEKT, B 3aBUCUMOCTH OT CBOe-
ro Tuna, JejaeT To, YTO HY»KHO. Bce 3To He TaK IPO3payHoO, KOTHA 3HAUESHHU-
eM 1ron1a aBiugercd null. Ilyers 06 srom pacckaxer Pon xxeddpus:

Pou redpppus

Mbl BnepBbie CTanu NPUMeHATb NATTePH HYNeBOro o6bekTa, Koraa Puu lap3anuTy
(Rich Garzaniti) o6Hapyxun, 4TO KOA CMCTEMbl YaCTO MPOBEPSIET, CYWECTBYET Nn
00BEKT, Npexjie Yem nocnars eMy coobuieHre. Mol 3anpawmsany y obbekTa ero Me-
TOA person, a 3atem cpasHuBanu pesynbtar ¢ null. Eciv obbekT npucyTeTsosan, Mol
3anpawmBany y Hero metop rate. 310 Aenanoch B HECKONbKUX MeCTax, U NoBTOpe-
HIE KO[LA B HWX CTAN0 HAC Pa3apamarh.

Mo3ToMy Mbl co3nanu 06bEKT OTCYTCTBYIOWLETO UL, KOTOPbIN CO06LLaN, YTO Y Hero
HyneBoit rate (Mbi HasbiBaeMm Hawm null-o6bEKTHI OTCYTCTBYIOWMMU OGbEKTaMN).
Bckope y oTcyTCTBYIOLIErO LA ObINO Y3Ke MHOTO MEeTOA0B, Hanpumep rate, Ceituac
y Hac 6onbuie 80 KNACCoB HyNeBbIX 0GLEKTOB.

Yalue BCero Mbl NpUMeHseM HynieBble 0OLEKTHI NPU BbIBOAE MH(OpMaLmuu. Harpu-
Mep, KOrAa BbIBOAUTCA MHGOPMALUA O NUUE, TO Y COOTBETCTBYIOWERO 06beKTa Mo-
ET OTCYTCTBOBATH NI060M U3 NpuMepHo 20 arpubyTos. Ecnu 66l oHKM MOFAN NpUHAN-
marb 3HaueHue null, BoiBog MHdOpMaLMmu o nuue cTan 6bl 0ueHb COXHBIM. BMecTo
3TOTO Mbl NOAKIIOYAEM Pa3NUYHble HyNeBble 00bEKTD!, KOTOpPLIE YMEloT 0TOBpamaTh
ceba npaBunbHLIM 06pazom. B pesynebrate Mbl u36aBuuch OT 6onsliore obbema
npoLeaypHOTo Koaa.

HaunBonee ocTpoyMHO Mbl NpUMEHAeM HyneBoi 0GLEKT fNs OTCYTCTBYIOWErO ceaHca
Gemstone. Mbi nonb3yemcs 6330t faHHbIX Gemstone Ans roTosoro Koga, Ho paspa-
6oTry npegpnounTaem sectu Ge3 vee u cOpacbiBaem HOBLIM Kop B Gemstone nipu-
MEpHO pa3s B Hepenio. B Kofe ecTh HECKONLKO MECT, rae HeobxoanuMo perncTpupo-
BaTbCA B ceaHce Gemstone. Mpu pabote Ge3 Gemstone Mul NPOCTO NOAKNIOHAEM OT-
cyTcTByiolmit ceanc Gemstone. OH BbIFIAAUT TaK e, KaK peanbHbIi, HO N03BONAET
BECTH pa3paboTHy ¥ TECTUPOBAHWE, He OLYLIAA OTCYTCTBUA 6a3bl JaHHBIX.

[lpyroe nonesHoe npumMeHeHue Hynesoro o6vekTa — Ans oTcyTcTsylowero Gydepa.
Bydep npeacraBnset coOoM KONNEKUMIO 3HAYEHUI U3 NNATEXHOW BEAOMOCTH, KOTO-
pbie NPUXOZUTCA YaCTO CyMMUPOBATL MK 06x0auTs B Liukne. Ecnu kakoro-To Gyde-
pa He CyLIECTBYET, BO3BpALAETCA OTCyTCTBYIOWMA Oychep, KOTOpLIR AeACTBYET TaK
e, Kak nycroit Bydep. OTcyTcTBYIOUMI Bytep 3HAET, 4TO Y HEro Hynesoe Canbao U
HeT 3HaueHuid. Mpu Takom nogxone yaaeTcA n3bexarb CO3AaHUA IeCATKOB MYCTbiX
OyhepoB s KAKAOTO U3 THICAY HALIWUX CYKALMX.

WuTepecHas 0cOGEHHOCTL NPUMEHEHUN HYNEBbIX 0OLEKTOB COCTOUT B TOM, YTG MOY-
TH HUKOTA He BO3HUKAIOT aBapuiiHbie cuTyauuu. MockonbKy HyNeBoil 06bEKT oTBe-
4aeT Ha Te e CoobieHus, YTO ¥ peantHbiit 06beKT, cucTeMa B LenoMm seper cebs
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06b14HbIM 0Opa3oM. ¥13-3a 3TOT0 MHOTAR TPYAHO 3AMETUTL UM JIOKANU30BaTkL NpoG-
nemy, NOTOMy yTO BCe paboTaeT HopManbHo. KOHEUHo, HauaB U3yyeHue 06beKTos,
Bbi FAE-HUGYAL OGHAPYKUTE HYNEBOH OBLEKT, KOTOPOTo Tam BbiTh HE AOMKHO.

NomuuTe, YTO HyneBble 0BBLEKTHI NOCTOAHHLI — B HUX HUKOTHA HUYETO He MeHsieTcs.
CoOTBETCTBEHHO, Mbl peanuyeM ux no narrepHy «OanHouka» (Singleton pattern)
[Gang of Faur]. Hanpumep, npu kaxaoM 3anpoce OTCYTCTBYIOWETG RMLA Bbi Byaete
NONYYaTh OAMH 1 TOT e IK3EMANAP ITOTO Knacca.

IloxpoGHee o maTTepHe HYJeBOro 00BeKTa MOMKHO NpodecTh y Bynda
[Woolf].

TexHUKa

CospatiTe MOJAKJIACC HCXOLHOTO KJjacca, KOTOPBIH OyLeT BHICTYIIATE KaK
HyJeBad Bepcus Kiacca. Cosgaiite omepanuio 1sNull B BICXOMHOM KJiac-
ce ¥ HYJIEBOM KJacce. B MCXO/JHOM KJacce OHa JOJIKHA BO3BpaInaTs fal-
Se, a B HyJIeBOM KJjlacce — true.

> Y0o6Hbim modcem oxazamouca co30aHue A8HO20 HYleaozo0 unmepdeiica
Oas memoda isNull.

» Aavmepnamugoil moxcem GblMb UCNONLb306AHUE NPOEEPOLH020 UHMED-
etica dna nposepxu Ha null.

BrimonauTe KOMIUIATUIO.

Hailigure Bce Mecra, T/ie IpH 3alpoce MCXOAHOr0O o0mexTa MOXKET BO3-
BpamaThca null, U OTpeJaKTUpPYiTe UX TAK, YTOOLI BMECTO 3TOr0 BO3-
BpAaIajcs HyJeBOH 0OHEKT.

Haiiaure Bce MecTa, rae IlepeMeHHas THUIA MCXOTHOTO KJjlacca CpaBHH-
BaeTcd ¢ null, ¥ TOMeCTHUTE B HUX BbI30B 1SNull.

> Bmo moxcro clenamo, 3aMeHAL NOOYEPedHO KaxObill ucxX00HbLI KAACC
8Mecme ¢ ez0 KAUCHMAMU U BbLNONAHAL KOMRULAYUIO U MEeCmUposanue
nocae Kaxdoil 3ameHbvt.

> Moxcem 0Ka3ambcsa NONESHLM NOMECTIUMb HeCKOALKOM Yymaeprcdenuil
assert, nposepaouux Ha null, 8 mex mecmax, 20e snavenue null menepv
He QONIHHO cmperambes.

Buinosnute KOMIIMJIAIINIO 1 TeECTUPOBaHue.

Haiigure cayuau BLI30Ba KJaueHTaMu oltepanuu 1 not null m ocyngect”
BJICHHUS AJILTEPHATUBHOIO noBefeHus 1T null.

JIJis1 KAKKJOTO M3 3TUX CIyyaeB 3aMeHWUTE Olepaliny B HyJIeBOM KJacCe
aJIbTePHATUBHBIM TOBEJCHHUEM.

Viaanure IpoBepKy YCIOBHA TaMm, e HCHOJB3YeTCsl IeperpyKeHHO0e
TIOBeJleHNE, BHIIOMHUTE KOMINJAIIUIO ¥ TECTUDOBaHUE.
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Mpumep

KoMMyHaNlbHOE NpeAlpHATHE 3HAET CBOM YYACTKM: HOMA M KBapTHUPHI,
IIOJIB3YIOIIHECH ero ycayramMu. ¥ y4acTKa Bceria ecThb II0JIb30BaTeNs (Cus-
tomer).

class Site
Customer getCustomer() {
return _customer
}
Customer _customer
Y nonb30BaTeNs €CThb HECKONbKO XapakTepucTHK.
BosbMeM TpU U3 HUX
class Customer
public String getName() { }
public BillingPlan getPlan() { }
public PaymentHistory getHistory() { }

¥ mcropum nnarexxeil PaymentHistory ecTh cBoM coOCTBeHHBIe GHYyHKIUH,
HaITpuMep KOJIHUYECTBO HeJeslb IPOCPOYKH B IPOIILIOM I'OAY:

public class PaymentHistory
1nt getWeeksDelinquentInlastYear()

ITokassiBaeMble MHOM METOAB! HOCTYIIA IIO3BOJISAIOT KJIUEHTAM IOJYUUTH
st gaHHble. OTHAKO HMHOIJA y ydacTKa HeT mojbi3oBarend. Kro-To mor
yexaTh, 4 0 BheXaBllleM IIOKa CBeJleHUH HeT. ITO MOXKET ITPOU30NTH, BOT
nouemy cjaeayet obecneduTs o6paboTKy null g06KIM KOZOM, KOTOPBIH HC-
mosbayer customer, IIpuBeay HECKOJBKO MPUMEDOB:

Customer customer = site getCustomer(),
BillingPlan plan,

1f (customer == null) plan = BillingPlan basic(),
else plan = customer getPlan(),

String customerName,
1f (customer == null) customerName = occupant ,
else customerName = customer getName(),

1nt weeksDelinquent,
1f (customer == null) weeksDelinguent = 0
else weeksDelinquent =
customer getHistory() getWeeksDelinguentInlLastYear(),

B Takux curyanmmax MOXKEeT MMeThCS MHOrO KJIMEHTOB Slte m customer,
U BCe OHU JOJKHEI IeNaTh IPOBEPKH Ha null, BRINONHAA OAUHAKOBEIE Jeil-
CTBUSA IPU OOHApyXeHHM TAaKOBBIX. Iloxoxke, mopa CO3ZaBaThL HYJAEBOM
O0BEKT.
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IlepBrIM ZesoM cO3faeM HYJIeBOH Kjacc AJIS customer M MOAMGUIUDYem
rJsacc Customer, 4ToOBI OH IIOAJEPKUBAJ 3aIIPOC IIPOBEPKH Ha null:

class NullCustomer extends Customer {
public boolean 1sNull() {
return true,

!

class Customer
public boolean 1sNull() {
return false

}

protected Customer() {} //TpebyeTca ana NullCustomer

Ecau HeT BO3MOMHOCTH MOAM(MUIUPOBATH Kjacc Customer, MOXKHO Boc-
TONIL30BATHCA TeCTUPyomuM naTepdeiicom (cm. ctp. 270).

IIpu enaHWYM MOMKHO BO3BECTUTH 06 MCHOJL3OBAHWUM HYNEBOro 00BeKTa
IocpeACTBOM MHTepdeiica;

interface Nullable {
boolean 1sNull()
} ! :

class Customer implements Nullable

IInsa cosganusa HYJEBLIX KJIHEHTOB i X0Uy BBecTH (habpuuHbIil MeTom, Gia-
rogaps 4eMy KJaueHTaM He 06a3aTeJIbHO OyJeT 3HATh O CYII[eCTBOBAHUH HY-
JIEBOT'O KJIacca:

class Customer
static Customer newNull() {
return new NullCustomer(),

}

Teneps HacTynaeTr TPyAHLIM MoMeHT. SI HoKeH BO3BpAIATH HTOT HOBBIM
HyJeBol 00'beKT BMeCTO Null ¥ 3aMEeHUTH IPOBEPKH Buga foo == null mpo-
Bepramu Buga oo 1sNull(). ITosesHo mouckarh Bce MecTa, I'ie 3anpanin-
BaeTcd customer, ¥ MOAUQMUIIUPOBATE UX TAK, YTOOLI BO3BpAIIATE HYJIEBOTO
TIO/AIL30BaTe I BMecTo null,

class Site
Customer getCustomer() {
return (_customer == null) ?
Customer newNull()
_customer,



Beegerie obbekrta Null (introduce Null Object) 267

5 monxeH Taxike M3BMEHUTH BCe CIYYAM MCIIOJIb30BAHUS HTOr0 3HAUCHUS,
4TOGHI ZeaTh B HUX HPOBEPKY ¢ moMomsio 1sNull(), a He == null.

Customer customer = site getCustomer(}
BillingPlan plan

1f (customer 1sNull()) plan = BillingPlan basic(),
else plan = customer getPlan(),

String customerName,
1f (customer 1sNull()) customerName = occupant
else customerName = customer getName(),

1nt weeksDelinquent,
1f (customer 1sNull()) weeksDelinquent = 0,
else weeksDelinquent =

customer getHistory() getWeeksDelinguentInlastYear(),

HecoMHeHHO, 3T0O caMas CI0XKHAS YacTh JaHHOro pedarropuura. Jas xak-
J0r0 3aMeHAEeMOT0 HCTOUYHNKA Null Heo0X0oAMMO HANTH BCe CIyuyay IPOBeD-
K1 Ha null u orpegakTupoBaTh nX. Eciu 06beKT HHTEHCUBHO HepejaeTcs,
KX MOKeT OBITH HeJIETKO IpociefuTb. HeoOxoqumo HaliTH Bce IepeMeHHEbIe
THIIa CUstomer ¥ Bce MeCcTa HX MCIOJNb30BaHMA. PasbuTh sTy npoueaypy Ha
MeJIKWe Iaru TpyaHo. MHorga A o6HapyKUBAIO OAWH UCTOYHNK, KOTOPBIM
UCHOJIB3YETCS JIUIIE B HECKONLKHUX MECTaX, U TOIAa MOXKHO 3aMEeHUTE OJUH
3TOT McTOYHKUK. OJHAKO Yalle BCETO IPUXOAUTCA AeJIaTh MHOT'O IIPOCTPaH-
HBIX U3MeHeHUH. BepHyThCA K cTapoil Bepcuu 06pafoTKH HYNeBhIX 06 HeK-
TOB HE CJIMLIKOM CJIOMKHO, TOTOMY 4TO ofpatenud K 1SNull MOKHO HaliT
6e3 ocoboro TpyZa, HO Bce PABHO 3TO 3alyTagHad IpoLeaypa.

Korga sToTr aTan 3aBepliieH, BRIOJHEHBI KOMIMJIAIMUS U TeCTHPOBaHUe,
MOJKHO B3JZOXHYTH ¢ objieruenueM. Temeps HaumHaeTcs npudTHoe. B gan-
HBIE MOMEHT # HMUYEro He BLIMIDHIBAIO OT npUMeHeHHs 1SNull BMecTO
== null. BeIrojia MOSBUTCA TOTJA, KOTJA f IIepeMely IoseieHne B HyJIeBOR
customer u yb6epy YCJOBHBIE OIIEPATOPHI. ITH IIATH MOMKHO BBINIOJIHATL IO
opHOMY. Hauny c uMenu. B HacTosiiee BpeMs y MeHs TaKOH KOZ KJIMEeHTa:

String customerName
1f (customer 1sNull()) customerName = occupant ,
else customerName = customer getName(),

HobaBnsio k HyJIeBOMY Customer MOAXOAAINNM MeTOH MMEHU:

class NullCustomer
publaic String getName(){
return occupant
}

Teneps MOXKHO YOpaTh YCIOBHBIN KOA:

String customerName = customer getName(),




268

Mmasa 9 YnpouleHme yCnoBHbLIX BblIPaXeHu

To ke caMoe MOKHO IIPOAEJIATS C JII06EIM APYTUM METOAOM, B KOTOPOM €CTh
pasyMubIil o6Iiuit OTBeT Ha 3aIpoc. fI Mory Takske BBIIOJIHHUTDL HaAJexa-
mye gefcTBUA A1 MOAUDUKATOPOB. [103TOMY KIMEHTCKU Ko

1f (! customer 1sNull())
customer setPlan(BillingPlan special())

MOYKHO 3aMeHUTDb Ha
customer setPlan(BillingPlan special())

class NullCustomer
public void setPlan (BillingPlan arg) {}

ITomHUTE, YTO TaKOe IepeMellleHKe TOBeIeHUs OIPaBIAHO TOJIBKO TOrAa,
Korjia G0JBIINHCTBY KJINEHTOB TpebyeTcs OLUH U TOT JKe oTeeT. O6paTuTe
BHUMAHUE: f CKa3aJ «GOJbUIMHCTBY», 8 He «BCeM» . Te KJINEeHTHI, KOTOPEIM
HY>XeH OTBET, OTJIMUHLIA OT CTAHJAPTHOrO, MOTYT HO-TIPEKHEMY BBIIIOJ-
HATH TPOBEPKY ¢ nomoIbio 1sNull. BLIUTDHIIN HOABASSETCH TOrAA, KOTAa
MHOI'UM KJIHEHTaM TPeGyeTcs OZHO H TO 3Ke; OHM MOT'YT IIPOCTO MOJIATaThCSA
Ha HyJIeBOe MoBejleHne 10 YMOJIAHUIO,

B sToM mpuMepe HECKOJILKO MHOM caydail — KOJ KJIMEHTa, B KOTOPOM Hc-
MOJIb3yeTCd Pes3yabTaT obpamenns K customer:

1f (customer 1sNull()) weeksDelinquent = 0,
else weeksDelinquent =
customer getHistory() getWeeksDelinquentInlastYear(),

C 3THM MOYKHO CIIPABUTECS, CO3/aB HYJEBYIO UCTOPUIO IIaTeXKel:

class NullPaymentHistory extends PaymentHistory
int getWeeksDelinguentIntastYear() {
return 0
}

A MogudHUIMPYIO HYJIEBOTO KJINEHTa, YTOGLI OH BO3BPAIlaJl HyJIeBOH KJjace
IIPH 3aIIPOCE NUCTOPUHU:

class NullCustomer
public PaymentHistory getHistory() {
return PaymentHistory newNull()
}

H cHOBa MOKHO YIANUTE VCIOBHELA KOZ:

1nt weeksDelinquent =
customer getHistory() getWeeksDelinguentInlastYear()

YacTo oKa3bIBaeTCA, ITO OLHH HyJIeBble OOBEKTHI BO3BPANIAlOT ApyTrHue Hy"
JieBBIe 00BLEKTEI.
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Mpumep: npoBepsaIoWNN NHTepdenc

IIpoBeparomnii uHTEpdENC CAYIKAT aNLTEPHATUBOMN ONPEeAEeSIEHUIO METOa
1sNull. ITpu aTom moxxofe coszaerca HyJeBOH mHTepdeiic, B KOTOPOM He
onpejesyieHbl HUKAKUE METOIBI:

interface Null {}
3ateM A peaan3yio HYJIeBOH nHTepdeic B CBONX HYJIEeBbIX O0LEKTAX:
class NullCustomer extends Customer implements Null

Ilposepra Ha null ocymiecTBIfeTCA IIOCJE 3TOTO C IIOMOINLID OIEpaTOpa
1nstanceof:

aCustomer instanceof Null

O6bIUHO 4 ¢ ysxacoM 6ery oT omepaTopa 1nstanceof, HO B [TaHHOM caydae ero
IIpUMeHeHYe oNpaBaanHo. Ero ocofoe mpenmMyIllecTBO B TOM, YTO He Hao
W3MEHATh KJacc customer. 3TO MO3BOJIAET MOJB30BATHCA HYJEBBIM OOBEK-
TOM ZasKe TOT[a, KOT/a OTCYTCTBYET LOCTYII K HCXOAHOMY KOAY customer.

Apyrue ocoGble cnyyaun

IIpu BuIMOJHEeHUM AaHHOTO pedaKTOPHHIA MOKHO CO3[aBaTh HECKOJILKO
Pa3HOBHUJIHOCTEH HYJIEeBOro oObexTa. YacTo eCcTh pasHUIA MEeXAY OTCYT-
cTBUEM customer (HOBOe 3[aHNe, B KOTOPOM HUKTO He YKHUBET) U OTCYTCTBH-
eM cBeZeHHu o customer (KTO-TO JKHMBET, HO HEM3BECTHO, KT0). B Takoii cu-
TYanuyu MOYKHO HOCTPOMTE OT/eJIbHbLIe KJIACCH! JIS PA3HBIX HYJIEBBIX CJIY-
vaeB. IHOTZA HyJieBhle O0BEKTH MOTYT COIEDPKATh QaKTHUYECKHe JaHHEIE,
HAIPUMEP PerdcTPHPOBATEL IIOJb30BAHHNE YCIYTaMH HEU3BECTHBIM KUJb-
1IOM, 4TOOBI BIOCJEACTBUHM, KOTa OyJeT BRIACHEHO, KTO ABIAETCS KHJb-
I[OM, BLICTABUTHL €MY CUYET.

B cyiqroCcTH, 37€Ch HOJIXKeH MPUMeHATLCA 6ojiee KPYIIHBIH IIaTTePH, HA3EI-
BaeMbIil «0co6GhIM ciryuaem» (special case). Kmace ocoboro caydas — 9TO 0T-
JeNbHBIM SK3eMIIgp KJacca ¢ ocoObiM Hosefienuem. Taxum obpasoM, He-
M3BECTHHIH KJneHT UnknownCustomer ¥ oTCYTCTByIOmuii KianesT NoCustomer
6ynyT ocobeiMu caydasamu Customer. Ocobble cjydan 4acTO BCTPEUalOTCH
cpean uncen. B Java y umces ¢ miaBalollleil TOYKOM ecTh ocoOble caydan
JUIS TIOJIOXKUTEILHOM M OTPHULATENbHOM 06CKOHEYHOCTH U JJIA «HEUHCIa»
(NaN). IMonp3za 0co6bIX clydaeB B TOM, 4TO OJarofaps UM COKpalljaeTcsd
o6neM Koja, obpabaTeiBalomiero omubku. Onepanuy HaJ 4ucjIaMy C ILJa-
Baloleli TOYKOIl He reHepUpPYIOT UCKIIOUNATEIbHBIE CATYal[uu. BoIONHEe-
Hue Jo60oil onepanun, B KOTOpoit ydacTeyer NaN, mMeeT pe3ysinTaToOM TO-
sxe NaN, mozo6H0 ToMy KaKk METOABI JOCTYIIA K HYJEBLEIM 00'beKTaM O0bId-
HO BO3BPAIAIOT TAK)Ke HyJeBble 06 beKTEI.
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BeepeHue yTBepxpaeHus (Introduce Assertion)

Hekoropas 4acTh KOJla MPEJNOJATAET OIPE/eNIeHHOe COCTOFHUE IIPO-
TPAMMBI.

Cdeaaiime npedno. SBHBLM C ym A.

double getExpenselimit() {
// should have either expense limit or a primary project
return (_expenseLimit != NULL_EXPENSE) ?
_expenseLimit:
_primaryProject. getMemberExpenselimit();

2

2

double getExpenselimit() { o
‘Assert.isTrue (_expenseLimit |= NULL_EXPENSE || _primaryProject !'= null);
return (_expenselimit != NULL_EXPENSE) ?
_expenselLimit:
_primaryProject. getMemberExpenseLimit();

MoTusuposka
Yacro HEKOTOphIe pasiesbl Koja MOryT paéo’ra’rs, TONBKO €CJIN BLINOJIHE
HBI HEIE Y o) CJIYsKHUT BhIYMCIIE-
HHEe KBa, KOpHS#, BbI TOJBKO €CJIM BXOJHOe 3HA4YeHHe

TOJIOKUTENBHO. JIjisi 06BEKTA 5TO MOYKET GHITE NPEIIONOKEHHE O TOM, UTO
X0Ts 6bI O/{HO TIOJIe B IPYIIIe COAEPIKUT BHAUCHHE.

Takwue 4acTo He chopM Bl ¥ MOTYT GBITH BBISIBJIE-
HBI JIMIIL TIPU pe air Hnorza OTHOCH-
TeJIbHO HOPMAJIBHBIX YCIOBHY YKAsaHLl B KOMMeHTapuax. Jlyume Bcero,
KOrjia mpeAnosoxesne GopMyIupyercs ABHO B yTBEPK/ICHUH.

v (assertion) €000t yCIIOBHEIN OTIEPATOp, KOTO~
PBIil BCEr/ia JOJKeEH BB cd. OTKas yT CBUIETEJBCTBYET
06 omubke B mporpamme. IToaToMy OTKa3 yTBepXKIEHHUSA NOJKEH BCeraa
NPHUBOAUTE K IMOABJIEHHIO HeOﬁp&GETblBaEMHX MCKJIIOYHUTEJNbHBIX CHTya-
Llldﬁ. Y'mepm):eﬂpm HHKOTa He JOJIXKHBI HCITOJIb30BATECH APYTUMH YaCTH~
MI B '€JIHOCTH, YT U5l OOBIYHO YAANAIOTCA U3
TOTOBOIO KoJa. H03TOMy BaYXHO CHI'HAJIM3UPOBATE O TOM, UTO HEUTO mpej-
craBisieT coboi# yTBepKeHNe,

Y ‘BYIOT Op! u u oTagku. Mx xom-
MYHHKATHBHAS POJb COCTOMT B TOM, ITO OHM IIOMOTAIOT YUTATENIO IOHATS,
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Kakue BOUyIeHuda AejaeT Kof. Bo BpeMs oT/IafKHA YTBEDKACHUA TOMOTa-
10T IIepeXBaThIBAThL OMUOKY OJMiKe K HCTOUHUKY UX BO3HUKHOBenud. Ilo
MOUM HAGIIOAEHNAM, IOMOIE AN OTJIaAKH HeBEJIUKA, eClIU KO camMoTec-
TUPYIOIINHECH, HO A LEHIO KOMMYHHKATUBHYIO POJIL YTBEPK ASHMI,

TexHuka

ITockonbKY YTBEPIKACHUA HE AOJKHBI OKA3bIBATh BIUAHUAA HA pa6o'ry CUucC-
TeMBbI, IPHX UX BBEJCHUU BCerAa COXPAHAETCH I[I0OBeJeHUE.

* Korma BBl BHAWTe, UTO HpeANoOJaraeTcs BBIIOJHEHHLIM HEKOTOPOe
ycnoBue, fo0aBLTe YTBEPIKIEHE, B KOTOPOM 9TO ABHO (DOPMYJIUPYETCH.

» Hcnoavsyiime dns opzanusayuu nosedenus ymeepoicdenus kaace assert,

He znoynorpebnsiite yreepwaeruamu. He crapaiitechk ¢ ¥X MOMOIILIO
IPOBEPATH BCE YCIOBUA, KOTOPHIE, 110 BAllleMY MHEHHIO, ZOJTHKHEL GbITE HC-
TUHHEI B HEKOTODPOM GdparmMente Koga. Mcmoe3yiiTe yTBePHKACHUS TOXLKO
UL MPOBEDPKHU TOrO, UTO 0043aHO ObITh UCTUHHBIM. Upe3MepHOe mpuMeHe-
HU€ YTBEeDXKICHNH MOMXKET IPUBECTH K ZYGIUPOBAHUIO JIOTHKH], UTO HEYIQ6-
HO IJIfl COIPOBOXKJeHuA. JIOTHKa, 0XBATHIBAOLIAA NOMYINEHNe, OJIe3HA,
MOTOMY UTO 3aCTaBJASAET 3aHOBO 00AyMaTk 4acTh Koja. Ecau Kojg paGoTaet
6e3 yTBepKAEHUSA, TO OT MOCJefHero GoJblle MYTAHUIE!, YeM IOJb3bl, a
mocnenyiomaa MognbuKanus MoKeT ObITh 3aTPYLHEHA.

Beerga oposepsiite, Oyger au paboTaTh KOJ B CIyYae OTKa3za YTBEpPIKAeE-
uusa. Eciu 1a, TO yaaanTe yTBeDKIeHNe.

OcreperaiiTecs AyGaupoBaHUA KOIa B yTBepxkIeHuAx. [ybmupyrommuiica
KOJ HaxHeT B HUX TAK Ke JYPHO, KaK BO Bcex Apyrux mectax. He ckynu-
TeCh MIPUMEHATSH « Boigenenue meroga» (Extract Method, 124) gns ycrpa-
HeHUusA TyOANDPOBaHUA.

lﬂpumep

BoT npocTas HCTOPHUS ¢ IpeAeIbHbIME pacxogaMu. Cay:KaluM MoKeT Ha-
3HAYATELCS HHAUBUAYAIBHBIH pefeJst pacxofos. Eciu OHK yIACTBYIOT B OC-
HOBHOM IIPOEKTE, TO MOT'YT HOJIb30BATHCH MIPEXeTbHEIMY PACXOJAMH DTOTO
OCHOBHOT'O TIPOEKTAa. ¥ HHUX Heo0A3aTeJLHO JOJKHBI OLITH IIpefes pacxo-
JIOB MM OCHOBHOMH ITPOEKT, HO OJHO W3 ABYX YV HUX JOJIKEH IPUCYTCTBO-
BaTth 06s13aTeNibHO. JaHHOe JONYI[eHHEe IPeAIOJIATAETCA BELIIIOTHEHHBIM B
KOJ€, KOTOPBIH YUNTBIBAET IIpeeJbl PACXOJ0B:

class Employee
private static final double NULL_EXPENSE = -1 0,
private double _expenselimit = NULL_EXPENSE,
private Project _primaryProject,

double getExpenselLimit() {
return (_expenselimit '= NULL_EXPENSE) ?
_expenselimit



272

Fnasa 9. YNpouleHue ycnoBHbIX BbipaXeHn

_primaryProject getMemberExpenselimit()

}

boolean withinlLimit (double expenseAmount) {
return (expenseAmount <= getExpenselimit()),
}

B 5TOM KOZ€ CAENaHO HeABHOE NONyIlieHNe, YTO Y CAYMAINEero €CTh Ipeen
pPacxofoB ~ 160 MPOeKTa, IUG0 NePCoHaNbHEIN. B Koge T8K0e yrBep:xae-
HHe caefyeT chopMYIUPOBATH ABHO!

double getExpenselimit() {
Assert.isTrue (_expenselimit != NULL_EXPENSE ||
_primaryProject != null),
return (_expenselimit '= NULL_EXPENSE) 7
_expenselimit
_primaryProject getMemberExpenselimit(),
1

Hanuoe yTBep:KACHUE He MEeHAeT KaKUX-Ju60 acleKTOB ITOBEAEHUS IIPO-
rpaMMel. B 1060M ciiyyae, eCId YTBEPIKIeHUe He BHIIOJIHEHO, BO3HUKAET
HCKJIIOYHTEIbHASA CUTYallys HA 9Talle MCIIOJHEHN: JJuh0 NCKIIOUUTeIbHAA
cUTyalus HYJeBOTO YKasaTensa s withinlimit, 1u6o HCKIIOUNTENLHAS CUTYA-
U BPeMeHU BBIIOJHEHUS B Assert 1sTrue. B HEKOTODBIX CUTyanuax yT-
BEpJKAEeHHE TOMOTaeT OGHADYIKUTH OLIUOKY, IOTOMY YTO OHO BJIHIKEe HaXO0-
IHTCA K TOMY MecCTy, rie oHa BO3HuKJIa. OJHAKO B OCHOBHOM yTBepXKeHUE
coofI1aeT 0 ToM, Kax padoTaeT KOA 1 KaKkue IPeAIIoNOKe s B HeM CeNaHbL.

5 yacro npumensiio «Boigenenue metogas (Extract Method, 124) k ycnos-
HOMY BBIPQKEHWIO BHYTDH yTBepxgenusi. C ero noMomrsio audo yeTpansi-
eTcs xybIupoBaHye KOJa, JU00 IPOSCHACTCS CMbICH YCIOBHUS.

Onxa u3 CIoKHOCTe IPUMEeHeHHA YTBeDPIKIeHU B Java cBsA3aHa C OTCYT-
CTBHEM IIPOCTOT'0 MEXAHW3MAa WX BCTABKM. Y TBeP:KACHUA HOJIAHHEI JIETKO
yaansaTbeA, YTOOBI HEe OKA3bIBATh BJNSHUSA HA BHIIIOJHEHKE 'OTOBOTO KOAA.
KoHeuno, HaTMYHe TAKOTO BCIOMOTATEALHOTO Kiacca, Kak Assert, ober-
qaeT nojoxkenue. K comxanenuo, 4ro 0bl HA CAYUUIOCH, BHIIIOJHAIOTCA BCE
BRIDAsKeHUA BHYTDH IAPAMETPOB yTBepKAeHV. EAUHCTBEHHEIM CII0C000M
He JONYCTUTh 3TOTO ABJIAETCH KOJ CAeAYIOLIEero THIIA:

double getExpenselLimit() {
Assert 1sTrue (Assert ON &&
{(_expenseLimit '= NULL_EXPENSE || _primaryProject '= null)),
return (_expenseLamit ‘= NULL_EXPENSE) ?
_expenselimit
_primaryProject getMemberExpenselimit(),
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¥ nim

double getExpensebimit() {
1f (Assert ON)
Assert 1sTrue (_expensetimit ‘= NULL_EXPENSE ||
_primaryProject ‘= null),
return (_expenselimit f= NULL_EXPENSE) ?
_expenseLimit
_primaryProject getMemberExpenselimit(),
}

Ecnu Assert ON mpepcrasiaser cofoil KOHCTAHTY, KOMIWISITOD JOJDKEH 006-
HAPYKUTh H YEATUTH MEPTBBIN KO/ IIPK JIOJKHOM ee 3Hauenuu, OqHAKO 10-
0aBjieHUe YCJIOBHOTO MPEJJIO’KeHUS 3aIllyTLIBAET KOX, M MHOT¥E IpoTpaM-
MHCTHI NIPEIIIOYUTAIOT UCIIOJAB30BATE IPOCTO Assert, a 3aTeM, Tipu co3ga-
HAU TOTOBOTO KOJa, OTHUILTPOBLIBATE BCE CTPOKH, B KOTODPBIX €CTh assert
(ganpumep, ¢ nomous Perl).

B gnacce Assert ZoJIYKHEBI OLITH pasdHbIe METOLLI ¢ YEOOHBEIMH nMeHaMu. I1o-
MUMO 1STrue B HEM MOXeT IPHUCYTCTBOBaThL equals 1 shouldNeverBeachHere
(croaa-BEI-HUKOTAA-He-ROJKHBI-IOTIACTE).
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YnpouieHue BbI30BOB METOLOB

Wurepdeiicsl cocraBnawT cyrs 066eKToB. Co3flagre MPOCTHIX B IOHMMA-
HUY U NDUMeHeHUH HHTep(elcoB — IiaBHOE HCKYCCTBO B paspaboTke xo-
portiero 06LeKTHO-OPMEHTHPOBAHHOrO IPOrpaMMHuoro obecneuenus. B gax-
HOI ry1aBe N3y4aloTes peaKkTOPUHIY, B Pe3yibTaTe KOTOPEIX nHTepdeich
CTAHOBATCSA IIpOIIIe.

YacTo camMoe HPOCTOE U BayKHOE, YTO MOYKHO C/[eJ1aTh, 3TO JaTh METOLY IPY-
roe umsa. IlpucBavBaHme UMEH CJIYXKHUT KJIIOUEBLIM 5J€MEHTOM KOMMYHHU-
Kauuu. EcaIu BaM NOHATHO, KaKk paboTaeT mporpaMma, He Hajo 60AThbCA
npuMeHuTE «IlepenmMenosanue merona» (Rename Method, 277), 4To6bl 11€e-
penmars 3To moHuManue. MoXHO Takoke (M HY’KHO) IepeMMeHOBLIBATH I1epe-
MeHHBIe M KJiacChl. B IlesloM Takue HepeMMEHOBaHHS 00ecIeuynBalTCs
npocTOH TEKCTOBOM 3aMeHO#, TO3TOMY S He K00aBJIs AJS HUX 0COOBIX Me-
TOZOB peddaKTOPHUHTA.

Camu mapameTrpsl UI'PAIOT CYILIECTBEHHYIO DOJb B HHTEpdeiicax. Pacnpoct-
pPaHeHHBIMU pedaxTopunraMu spiufiorca «Jobapnenme napamerpa» (Add
Parameter, 279) u «Yganenue napamerpa» (Remove Parameter, 280).
IIporpaMMucThI, He HMEOIIKE OIIBITA PAGOTHI ¢ 00BEKTAMHY, YACTO UCIIOJb-
3VIOT AJIMHHBIE CIUCKHU TapaMeTpOB, OGbIUHEIE B [PYTUX cpefax pa3paboT-
K. O0BEKTHI IO3BOJIAIOT O0OMTHCH KOPOTKHUMH CIHCKAMYK [IapAMEeTpPOB, a
OpoBefeHUe psafa pehaKTOPHHTOB MO3BOJIAET CAEJIATh UX ele kopoue. Ec-
Ji NepelaeTCss HECKOJBKO 3HAUeHNU U3 o0beKTa, npuMennre «CoxpaHe-
HHe Bcero obbekTa» (Preserve Whole Object, 291), uTo6B1 ¢BecTH BCe 3HA-
YeHUs K OJHOMY 00BeKTy. Ecinm 3TOT 00'beKT He CYLIeCTByeT, MOXKHO CO3-
ZaTh ero ¢ IoMoIbK «BBexenus rpannynoro obnexTta» (Introduce Para-
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meter Object, 297). Eciau paHHBIe MOryT OBITH IOJY4YeHB! OT O0BEKTa, K
KOTOpPOMY ¥ METOZA YsKe €CTh OCTYII, MOMHO UCKJIIOUNTE IaPAMETPHI C TI0-
MOIIBIO «3aMeHbl mapaMeTpa BBIBOBOM MeTona» (Replace Parameter with
Method, 294). Ecnn napaMeTpHl CIyaT AJia onpeieseHUs YCHAOBHOTO II0o-
BejleHHsd, MOYKHO IPUOETHYTh K «3aMeHe IlapaMeTpa ABHBIMHM METOLAMHU »
(Replace Parameter with Explicit Methods, 288). Heckonsko aHanoruny-
HBIX METOJO0B MOKHO OO'BbeINHUTE, JOOABUE IapaMeTp ¢ IoMoIbio «Ilapa-
MeTpusauuu Mmeroga» (Parameterize Method, 286).

Har Jiu (Doug Lea) npegocreper MeHa OTHOCHUTEJBLHO IPOBeeHUSA pedak-
TOPHHI'0OB, COKPAINAIOINX CONCKYN TapaMeTpoB. Kak npaBuio, OHA BBIIOJI-
HSIOTCA TAK, YTOOLI IepefaBaeMble IapaMeTphl ObIIN HeU3MEHIEeMbIMH,
Kak 4acTo GhIBAET CO BCTPOCHHBIMY 00 BEeKTaMN U O0BeKTaMU 3HAUEHU’.
O6BIYHO AINHHBIE CIKCKY IAPAMETPOB MOMKHO 3aME@HNTh HEM3MEHAEMEIMU
00'beKTaM#, B IIDOTUBHOM ciiydae pe)aKTOPUHTH K3 STOH IPYNIE CleqyeT
BBIIIOJIHATE C 0CO00H OCTOPOIKHOCTRIO.

Ouenb yaoOHOe cornamie e, KQTOPOT'o 8 IPUAESPIKUBAICCH Ha TPOTAKEHUN
MHOTHX JIeT, 9TO UeTKOEe PaslejieHWe METOJO0B, USMEHHAIOIINX COCTOSHUE
(MoaudbuKaTOPOB), ¥ METO/[OB, ONIPAIINBAIINX COCTOAHME (3ampocos). He-
CYETHOE UHCJIO Pa3 A CTAJIKMBAJICS C HEIPUATHOCTAMYU CaM UM BUIEJN, KaK
momajgaoT B 6efy ApyTUe B Pe3yJabTATE CMELIeHus 9Tux GyHKnuii. IloaTo-
MYy, KOTJa s BH)KY TaKoe CMeIlleHue, TO UCTIobayio «Pasmenenne sanpoca u
moauburaropa» (Separate Query from Modifier, 282), uro6bl B30aBUTHCH
OT Hero.

Xopoinne uHTEP(DENRCH TOKA3LIBAIOT TOJLKO TO, UTO JOJMKHBI, ¥ HHAUYEro
sgunrHero. CKPHIB HEKOTOPBIE BEIN, MOYKHO YIYUINUTE nHTEpdeiic. Koneu-
HO, CKPBITHI AOJKHEI OBITH BCe JaHHEIE (I AyMaw, HeT HagoOHOCTH HAIO-
M7HATH 00 BTOM), HO TaKJKe U BCe METOIbl, KOTOPhIe MOXKHO CKPHITH. Ilpn
IpoBefieHNH pedaKTOpHHTA YacTo TpebyeTcs YTo-TO Ha BPeMs OTKDHITh, a
3aTeM cupATaTh ¢ moMomibio «CokpeiTus metogas» (Hide Method, 305) nin
«Y janenud MeTojia yetaHOBKu» (Remove Setting Method, 302).

Korcrpykrops! npeacrasasaior coboit ocobennoe Heyaoberso B Java u C++,
HOCKOJBbKY TpebyioT 3sHaHuA Kjacca 00beKTa, KOTOPBIA HAajg0 CO3LaTh.
Hacro 3HaTh €ro He 06a3aTe1bH0. HeoGX0MMOCTL B 3HAHWY KJIACCa MOYKHO
YCTPaHUTH, IPUMEHUB «3aMeHy KOHCTPYKTOpa (pabpuunLimM MeTo oM » (Fe-
place Constructor with Factory Method, 306).

WHusHb nporpammupylomux Ha Java oTpaBiigeT TaKske ImpeoGpasoBaHHe
tunos. CrapaiiTech 0 BOZMOXKHOCTH M36aBJISTEH MOJB30BaTENe!l KJIACCOB
OT HEOOXOAMMOCTH BBINIOJIHATH HUCXOAAIIee npeobpasoBaHue, OrpaHUYN-
Basd ero B KAKOM-TO MeCTe ¢ IOMOIbI0 « MHKANICYyIAIUN HUCKXOAALLETo IIpe-
oGpazoBanus tunas (Encapsulate Downcast, 310).

B Java, kak 1 BO MHOIMX COBPEMeHEMIX S3bIKaX NPOrPaMMUPOBAHUS, €CTh
MexXaHu3M 00paboTKM HMCKIIOUMTeNLHBIX CUTYAUNH, obieryatoniuii obpa-
6orky omnbok. He npusrirmne xk HeMy IPOTPAMMUCTHI YacTO YHOTpebIa-
10T KOABI OLIMGOK [JIs M3BeleHnA 0 BOSHUKIINX HEIPHATHOCTAX. JTOGHI
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BOCTIOJIb30BATHCH HTUM HOBBIM MeXaHHM3MOM OGpabOTKM HUCKJIIOUUTEIbHBIX
cUTyanuit, MOXKHO IPUMEHUTDh «3aMeHy KOA4 OMUOKYN MCKIUYHTENbHOH
curyanueii» (Replace Error Code with Exception, 312). OgHako ugorsa mc-
KJIIOYNTeJbHEIC CUTYallMH He CJIYXaT IPaBUJIbHBEIM DELIeHNeM, U CIeLyeT
BBHIIIOJTHUTh «3aMeHy HMCKJIIOUHTENbHONH CHTYalluM IPOBEpPKoii» (Replace
Exception with Error Code, 317).

MepenmeHoBaHue metona (Rename Method)

HWmsa MeToza He paCKpLIBAET €ro HazHAYEHU S,
Hamenume uma memoda.

Customer Customer

—=>
getinvedtimt getinvoiceableCreditLimit

MoTuBupoBka

Basuoll yacThIo IpoNaraHIUPyeMOro MHOM CTHJIS IIPOTPAMMHUPOBAHUS AB-
JsieTcs pas3jolKeHHne CI0KHBIX IIPOlleAyD Ha HeboabIinre MeTonbl. Ecan 1e-
JIaTh 3TO HENPABUJIBHO, TO IPUJETCA U3PAAHO IOMYUUTHCHA, BEIACHAA, UTO
JKe JesIaloT 9TH MaJleHbKHe MeTonbl. 136eKaTh TaKUX MYyUYeHUR ITOMOTAET
HasHaueHHe METOJAaM XODOHIMX uMeH. MerozaMm ciegyer XaBaTh UMeHa,
packphIBaoIye UX HasHayeHue. Xopomuil cnocob Ajis sTOro — IIpejcTa-
BUTH cebe, KAKUM J0JIKeH ObITh KOMMEHTAPHUI K METOAY, U IpeodpasoBaTh
3TOT KOMMEHTAPUH B UMA METOAA.

JKusHb TaKoBa, YTO yAAYHOE UM MOMKET He cpasy NPHUATH B I'OJIOBY. B no-
TOOHOM CHUTyaItMy MOYKET BOSHMKHYTBH CO0JasH GpocHTL 3TO 3aHATHE — B
KOHIle KOHLIOB, He B IMeHU cYacThe. ITO Bac cobunasusaer Gec, He cayIaiiTe
ero. Eciu BBI BHITE, UTO Y METOJa MJIOX0e UM, 00A3aTeIbHO H3MEHUTE
ero. [TomauTe, YTO BAIll KO/ B IIEPBYIO oUepelb IpeJHA3HAUEH YeJIOBEKY, B
TOJIBKO IMOTOM — KOMIBIOTEDY. HesloBeKy HYKHEI XOpolnne nuMeHa. Bemom-
HHUTE, CKOJBKO BPEMEHH BBI MOTPATHJIH, NLITASCH UTO-TC CAEJIATh, U Ha-
CKOJIBKO IIpole Oblio 6bl, OKAXKWCh Yy Mapbl MeTOAOB GoJsiee yAadHble
uMmeHa, Co3aHMe XOPOIIIUX MMEH — 3TO MacTepPCTRO, TpebyoIee IPaKTH-
K¥; COBEPUIEHCTBOBAHNE HTOI'0 MACTEPCTBA — KJIOU K IIpeBpallleHunio B Aeii-
CTBUTEJBLHO MCKYCHOr0 mporpamMmucTta. To sKe copaBeijnBO U B OTHOIIE-
HUY APYTHX JIEMEHTOB CUTHATYDPH! MeToxa. Ecay mepeynopagoyeHue ma-
paMeTpOB IPOSACHAET CyTh, BhIIOJHUTE ero (cM. «J[o6aBnenune napaMeTpa»
(Add Parameter, 279) u «¥ nanenne napamerpa» (Remove Parameter, 280)).

TexHuka

* Briacuure, rJle peajudyeTcs CHTHATypa MeToda — B POXUTEIHCKOM
KJacce WM IojKJacce. BBIMOJHUTE 5THU IIard AJIs KAXXIOM M3 peasiu-
3a1Hil.
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e (OO6DbABUTE HOBLIM MeTOJ C HOBEIM uMeHeM. CKONIUPYIiTe TeJIO HPeXKHero
MeToJa B MeToJ ¢ HOBLIM MMEHeM Y OCYIIeCTBUTE HeoOXOAMMYIO Iojf-
TOHKY.

¢ BroInoJHUTE KOMIUJIALKIO.

e H3MeHHUTE TeJO IPesKHEero MeTOAa TaK, YTOOLI B HeM BHIZLIBAJICA HOBRIL
METO/I.

» Ecau ccbllok HA Memod HeMHOZ0, BTI0NHE MOJNCHO NPONYCMUMb IMOM Waz.
¢ BLIIOJHATE KOMIUJIALAIO U TeCTHPOBAHHE.

e Haifigure BCe CCHIIKY HA MPEXHKWH METOI ¥ 3aMEeHHUTE UX CChIIKAMH Ha
HOBLBIN. BeinosiHs#HiTe KOMOWISAIUIO M TECTUPOBAHME IIOCJe KaxK A0l 3a-
MEHEL.

e VaanuTe CTapbiil METOJ.

> Ecau cmaputil memod séaiemcs wacmyio unmepgeiica u €20 Heab3a yda-
AUMb, COXPAHUME €20 U noMembme Kax ycmapeswuil (deprecated ).

¢ BhINMOJHUTE KOMIUJIAIHUIO ¥ TECTUDOBAHME.

Mpumep
HNmeeTcsa MeTOZ AJid IMOJYyUYEeHUS HoMepa TeanedoHa nuna:

public String getTelephoneNumber() {
return ( ( + _officeAreaCode + ) + _officeNumber),
}

51 xouy nepenmenosars MeTog B getOfficeTelephoneNumber. Hauunalo ¢ cos-
JIlaHWs HOBOTO METOJA ¥ KOMMPOBAHUSA TeJia B HOBBIH MeTox. Crapsiil MeToq
U3MEHAETCA TaK, YTOOLI BHIBBIBATEL HOBBIM:

class Person
public String getTelephoneNumber(){
return getOfficeTelephoneNumber(),
}
public String getOfficeTelephoneNumber() {
return ( { + _officeAreaCode + ) + _officeNumber),
}

Temepr 8 HAX0MKY MeCTa BHI30BA LIpeKHEro MeTola M N3MEHSI0 UX TaK, 4T0"
GBI B HUX BEI3bIBAJICA HOBELH Metoj. ITocsie BceX M3MeHEHUH peKHMil Me”
TOJ MOYKHO YAAJIUTE.

Taxas 'ke MpoIeaypa OCYILECTBIAECTCA, KOILa HYXHO N06aBUTL MM YA&
JIATH IIapaMeTp.

Eciu mMecT, ¥3 KOTOPBIX BLISLIBAETCA METOJ, HEMHOrO, 1 M3MEHAI0 ux A4
ofpaimeHnnss K HOBOMY MeToxy 0e3 HCIOJb30BAHUS NpeKHero MeTosia B Ka-
yecTBe AesierMpymoigero. Eciau B pe3yJbTaTe TECThI «3aXpOMAlOT», A BEP”
HyCb Ha3aJ U IpOu3BeLy u3MeHeHus 0e3 JHUINHEH II0CIenIHOCTH.
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NlobaBneHne napametpa (Add Parameter)

MeTog By JaeTcs B JOTOJHUATEAbHOH MEGOPMAIHHA OT BLI3LIBAIOLIETO.
Ho6asbme napamemp, Komopwiit moxcem nepedamo 3my UHPOPMAYUIO.

Customer Customer

=
getContact()

getContact( Date)

MoTnBMNpoOBKa

«[lobasnenune napametpa» (Add Parameter, 279) gBnsierca OueHL pac-
[IPOCTPaHEeHHBIM PeaKTOPDUHIOM, 1 BEI HABEDHAKA yiKe IPOUIBOLUIH €r0.
Ero moruBuporka npocta. HeoOxoamMo M3MeHHUT:E METON, U W3MeHEHUE
TpebyeT mHbOPMAIUY, KOTOpasd paHee He IepeJaBajach, MO3TOMY BRI IO~
faBJsieTe apamerp.

B nelicTBUTENBLHOCTH, 1 X0UY IIOTOBOPHTE O TOM, KOI/Ia He CIeAYeT IPOBO-
IUTH JaHHLIA pedarTopuur. HacTo ecTh aabTepHATHBL JOGABISHUIO TIapa-
MeTpa, KOTOPEIe IIpeAIIoUTHTEeNbHEE, IOCKOJBKY He IPUBOAAT K yBelnde-
HUIO CHUCKa napamerpos. [JIUWHHBIE CIUCKYN aPaMeTPOB AYPHO HAXHYT,
TIOTOMY YTO X TPYAHO 3aIIOMUHATH ¥ OHU YACTO COAEPIKAT IPYIIIEI JaHHBIX .

BarsgsiHUTe Ha y)XKe MMeIuecs rmapamerpsl. MoskeTe JIM BBl 3alIPOCUTH
YV OJHOTO 13 3TUX 06'beKTOB HeoOxoanMyo uadopmanuio? Eciu HeT, He Oy-
JeT JIM pasyMHO CO3JAaTh B HUX MeTOJ, PeJOoCTABJIAONINY 3Ty HHbDOpMa-
nuio? [na dero ucmnosndyerca 3Ta nadGopmanua? He gyurie u 65110 OBL
HMeTH 9TO IIOBeJleHNe B IpyroM o0beKTe — TOM, Y KOTOPOT0 eCTh 3Ta MHPOP-
manua? ITocMOTpHUTe HAa MMeEOINeca IapaMeTphl U MpPeAcTaBbTe ux cede
BMECTe C HOBBIM mapaMmeTpoM. He sayumie nm Gyaet npoBectu «Bsenenne
rpaungHoro oosexta» ( Introduce Parameter Object, 297)?

f He yTBepaKIa0, UTO HapaMeTphl He HaZ0 H00ABIATH HU IPH KaKUX 00-
CTOATENLCTBAX; d YacTO AeJaio 5TO, HO He cJeqyer 3abpiBaTh 06 aJbTepHa-
THBaX.

TexHmKa

Mexauura «oGasnenus napamerpa» (Add Parameter, 279) oueHs 1OX0-
xa Ha «IlepenmeHoBanue metofa» (Rename Method, 277).

* BriscHure, rie peajJusyeTcsa cCUCHATYPa METOa — B POEUTEILCKOM KJIac-
ce Wi nofknacce. BEITOAHNTE BTH IIATH JJIA KAX/0M U3 Peau3anuii.

¢ OGBsaBHUTE HOBBIA MeTOA C AoGaBIeHHBIM HNapaMeTrpoM. CkonupyiiTe Te-
JIO CTAPOT'0 MeTOAa B METOX C HOBBIM MMEeHeM U OCyIIleCcTBUTE HeoOxomu-
MYIO HOATOHKY.

> Ecau mpebyemeca dobasums HeCKOLbKO napamempos, npowe cdenamb
amo cpasy.
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BrrmmonanTe KOMIRIAAIHIO.

MzMeHUTe TeJIO IPeXKHEro MeToa TaK, YTOOBI B HEM BLI3BIBAJICS HOBEIY
METOJI.

> Ecau ccollOK HA Memod HeMHO020, 6NOJHE MONCHO nponycmumbs 3amom
wae.

> B Kayecmee 3HAUEHUS NApAMempa MONCHO nepedams nboe 3HaveHue, Ho
00bi4HO ucnoavadyemcea null 0aa napamempa-o6sexma u A8HO HeOObLYHOe
3naverue 018 6cmpoerHnblx munog. 4acmo none3no ucnoib3oéams wuc-
1a, OMJAULHble OM HYAA, 1mo0bl Obicmpee 06HAPYH UMb IMOM CAYHAil.

BrinmosanTe KOMIHAJIAINIO ¥ TECTUPOBaHUE.

HajiquTe BCe CCBIIKM HA TIPEKHUN METO ¥ 3aMEHUTE UX CCHUIKAMU Ha
HOBBIH. BLINOTHANTE KOMIUIANYIO M TECTUPOBaHUE ITOCTIe KaM 0 3a-
MEHBI.

VianuTe cTaphIid METOX.

» Ecau emapbtil memod A8Jemca 4acmuio uHmepgeiica u ezo Heav3a yoa-
AUMb, COXPAHUNE €20 U noMembme KaK Yycmapesuiuil.

BEITTOJTHUTE KOMOUJIAUIO U TEeCTHPOBaHUE.

YananeHue napameTtpa (Remove Parameter)

TIapameTp Gosiee He MCHOJB3YETCS B TEJIe METOA.

Yoarume ezo.

Customer Customer

==
getContact(:Date) getContact()

MoTusupoBka

IIporpaMmmucTsr yacTo A06aBAAIOT NAPAMETPE! M HEOXOTHO MX YAANAIOT-
B koHe KOHIIOB, JIOXKHEBIA TapaMeTp He BEI3HIBACT HUKAKHUX HpobieM, a B
OyayIiieM MOKeT CHOBA ITOHaf06UThCH.

9TO HalleNTLIBAET JEMOH TeMHOTHI M HEeACHOCTH; M3TOHHUTE €ro U3 cpoeit
aymu! Ilapamerp ykasbiBaeT Ha HeOOXOZMMYIO MH(POPMAIHIO; pasinine
3HaUYeHUN UrpaeTt poJsib. TOT, KTO BBIZLIBAET BAlll METOJ, LOJI'KEH 03200"
THTHCH Nepexadeii NpaBUILHLIX 3Havennil. He yganus napamMeTp, Bbl €03”
ZaeTe JHUINHIOW paboTy ANA BCex, KTO UCIOJNb3YeT MeTo/. ITO Hexopoﬂll’ﬂ’I
KomIpomucc, TeM 6ojiee UTo yaajieHre IIapaMeTPOB IIpeACTABJIAET co0010
npocToil pebakTOPUHT.
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OCTOpOXKHOCTEL 3[4ech HYMXHO NIDOABAATHL, KOTJa MeTOJ ABJSIeTCA II0JIu-
MopdhHBIM. B sTOM ciIydae MOXKET OKasaThCs, UYTO JAHHBIM IlapaMeTp uC-
TIONib3yeTesa B APYTUX DEANM3aliMAX STOTO METOJA, U TOT/A €T0 He clenyeT
yIAAATh. MOXKHO ZOOABUTE OT/IEIbHBIM METO/ JJIS NCIIOIL30BAHUS B TAKUX
cJIyJasax, HO HY’KHO HCCJAeJ0BaTh, KaK MOJb3YIOTCH 3TUM METOJOM BLIZHI-
BAIOIMe, YTOOB! PEIHUTh, CTOUT JIM 3TO JIeJaTh. KCaM BHI3LIBAIOIINM W3-
BECTHO, YTO OHK MMEeIOT [IeJIC C HEKOTOPBIM IIOXKJIACCOM M BHIIOJHSIOT J0-
TOJHUTEJbHbIE JEHCTBUA JJig IOUCKA TapaMeTpa JuOO0 MOJB3YIOTCS WH-
dopmanmedl 06 MepapXuM KJACCOB, UYTOOBI y3HATL, MOMKHO JH OGOHTHCH
3HavenueM null, qobaBbTe ellle oguH MeTox Oea napamerpa. Ecau mm me
TpedyeTcs 3HATH O TOM, KAKOU MeTOJ KaKOMY KJAaCCy HPUHAJJIEKHUT, cle-
AYeT OCTABUTH BLIZLIBAIOII[KX B CYACTIMBOM HEBeJeHUH.

TexHUKa

Texuuka «¥Yaanenus napamerpa» (Remove Parameter, 280) oueHb moxo-
#xa ua «IlepermenoBanue meronas (Rename Method, 277) u «JlobaBinenue
napamerpa» (Add Parameter, 279).

¢ BrisicHuTe, peanusyeTcs JIU CUTHATYpPA METOJA B POAUTENLCKOM Kiacce
WIN HOJKJacce. BelicHUTE, HCIOJB3YIOT JIU KJIACC UV POTUTEIBCKIH
KJace aToT napametp. Ecau ga, e nmpoussogure 3TOT pedakTOPUHT.

¢ OO0nsaBuTe HOBHI MeTo[ 6e3 napamerpa. CKONUPYHTe TeNO IPEKHETO
MeToAa B METOJ ¢ HOBBIM MMEHEM U OCYIIeCTBUTE HeOOXOZUMYIO IOX-
TOHKY.

> Ecau mpelyemces ydarumos HeCKOIbKO NAPAMempos, npouie yoarume ux
ece cpasy.

¢ BrINoJHuTe KOMIUJISAIIAIO.

¢ l3MeHHTE TEJO CTAPOTrO METOAa TaK, YTOOLI B HEM BHIBHIBAJICHA HOBBIHM
MeTO[.

> Ecau ccvlnok Ha memod HeMHO020, NOJHE MONCHO nponycmumos amom uiaa.
¢ BrimosHuTe KOMIIMIANHNIO U TECTAPOBAaHME.

e Haiignre Bce CCLIIKHY Ha IPEKHUNA METOL ¥ 3aMEHUTe UX CCBIJIKaMMn HA
HOBEIN. BRIMONMHANITe KOMIUISAIHAIO U TECTUPOBAHHIE M10CJe KAKIOH 3a-
MeHbI.

e Vamanaure cTapblii METOX.

» Ecau cmapolii memod asasemca vacmvio unmepgeiica u e2o Heav3a yoa-
AUMb, COXPAHUME e20 UL noMembvme Kax ycmapeswuii (deprecated ).

¢ BrimosHUTE KOMIUJIAIUO 0 TeCTUPDOBaAHUE.

ITocKOJBKY 8 YYBCTBYIO ceGs BIIOJHE YBEPEHHO IPH K0GABICHUY U yIajie-
HUU IapaAMeTPOB, f YaCTO AeJAI0 9TO CPA3y JAJA IPYIIIEI 38 OJUH II1aT.
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Pa3speneHue 3anpoca u mogudpukatTopa
(Separate Query from Modifier)

EcTte MeTon, Bo3Bpaiamouiuii sHaueHme, HO, KPpOMe TOro, H3MEeHSIO I}
COCTOSIHIE O0'heKTa.

Co3zdaiime d6a memoda — 00un dns 3anpoca u 00ur Oas modudurayuuy,

Customer Customer

S\
getTotalOutstandingAndSetReadyForSummarnies iy 4 getTotalOutstanding

setReadyForSummaries

MoTuBumpoBka

Ecau ecth QyHKIMSA, KOTOpad BO3BpAlllaeT 3HAYCHUE U He UMEET BUANMBIX
no00uHBIX 3 PEeKTOB, 5T0 BecbMa LIeHHO. TaKyo QYHKIINIO MOMKHO BHIBEI-
BaTh CKOJIb YyIOgHO 4acto. Ee BbI30B MOKHO IIEPEMECTUTH B METO/E B IPyroe
mecto. Kopoue, ¢ Hell 3HAYNTEIFHO MEHBIIIE TPOOIEM.

Xopomad uies — YeTKO IPOBOAUTH pasjinyre MeXAy MeTojaMu ¢ mobou-
HBIMU 3¢ deKTaMu 1 TeMH, Y KOTOPHIX nx HeT. ITose3Ho cienoBaTh npaBu-
Jy, 4T0 y J1000r0 MeTo/[a, BO3BPANAIOIIero 3HaueHNe, He JOJKHO ObITh Ha-
OnrogaeMbIx moboyHBIX 3(derTos. HexoTopsle mporpaMMUCTBI paccMart-
PHBAIOT 3TO IpaBuJio KakK abcomorHoe [Meyer]. I He mpujgep:KUBaioCh €ro
B 100% caydaes (Kak u JO0BIX APYIAX IPABUJI), HO B OCHOBHOM CTapaloch
€ero co6JI0aTh, ¥ OHO CIYKHT MHE BEPOH U ITPaBROH.

O6HapyXUB METOZ, KOTOPEIH BO3BpalliaeT 3HAUEHHe, HO TaKKe ofaagaeT
nobouHbBIMY 3(pheKTaMu, cJelyeT MONBITAThCA Pa3feIuTh 3aIIpOC U MOAH"
dukraTtop.

Bo3MoKHO, Bl 06paTHAN BHUMAHHE HA CJ0Ba «HAOni00aembie TODOIHBIE
athderTrl». CrangaprHad ONTUMHBAIKA 33KJI0YAETCI B KOUIMPOBAHUU
3HAYEHHUA 3aIIPOCA B I0JIe, YTOGHI IOBTOPHEIE 3aIPOCHI BLIMOJIHAIUCH OBICT
pee. XOTd [ipH 3TOM H3MeHAETCA COCTOSHUE 00BEeKTa ¢ KIIlieM, TaKoe N3Me”
HeHMe He Habmogaemo. Jro6as mocaefoBaTeILHOCTD 3alIPOCOB BCET/a BO3”
BpalllaeT OJHU U Te 3Ke pesdyJbTaThl AJ1d Kaxoro samnpoca [Meyer].

TexHuka

¢ CospaiiTe 3anpoc, BO3BpAIAIOIIKiA TO Ke 3HAUEHHE, UTO U HCXOXHBIH
MEeTO[.

» ITocmompume, umo eosspausaem ucxo0nsiii memod. Ecau eosgpawaent
ca 3HAYeHUe 8peMeHHOll nepemeH O, Halldume mecmo, 20e eil npuceau”
saemcs 3HaYeHUe.
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¢ Mogubunupyiite HCXOAHEIH MeTo[ Tak, YTOOBI OH BO3BPAIIAJ PE3YJL-
raT o0pallleHus K 3amnpocy.

> Bcereturn e ucxodnom memode doaxcrvt umembs 8ud return newQuery().

» Ecnu épemennas nepemMeHHas UCnonb306ALACH 8 Memode ¢ eduHcmaen-
HOIL Yenvio 3axeamumb 6036paujaemoe 3HALEHLE, ee, CKOpee 8cezo, MOC-
HO yOanume.

e BrimosHuTe KOMIUJIAUIO U TECTUPOBaHUE.

e JIna KaMK/JOro BEI30BA 3aMEHUTE OTHO 00pallleHIe K HCXOLHOMY METOLY
BEI30BOM 3amnpoca. [Jo6aBbTe BEI30B HCXOZHOTO METOAA TIepell CTPOKOMH ¢
BBI30BOM 3alpoca. BEINOMHANTEe KOMIUIAIUIO U TECTUPOBAHUE ITOCJE
Ka)XIoro N3MeHEHUA BRI30BA METOJA.

e O0BABUTE IS UCXOJHOI'O METOJAa THIl BO3BpaIllaeMoOro 3HAYeHWS VO1id
¥ yJaJINTE BHIPAMKEHH return,

Mpumep

Bor ¢yHKIMA, KOTOpas cOOGIIaeT MHe AJIA CHCTEMEB! 6e30IacHOCTH uMMS
3J10/1est ¥ IOCkLTaeT npeaynpesxaenue. COrIaCHO HMEIONIeMYCsA IIPaBIITY II0-
CBLIAEeTCHA TOJBKO OJHO IPeAynpeKIeHHe, JaXe eClIH 3JI0eeB HeCKOJbKO:

String foundMiscreant(String[] people){
for (1nt 1 = 0 1 < people length, 1++) {

1f (people[1] equals ( Don )){
sendAlert(),
return Don , T

}

1f (people[1] equals ( John )){
sendAlert(),
return John',

}

return ',

}
Bri3oB 3T0i GYHKIMY BEIIOJHAETCA 3LeCh:

vo1d checkSecurity(String[] people) {
String found = foundMiscreant(people),
somelaterCode(found),

}

YTo6sI OTAEIUTHL 3aIIPOC OT MOJUGMUKATOpa, S HOJKEH cHauyaja co3JaTh
MOAXOMSINUI 3a1Ipoc, KOTOPEII BO3BpAIaeT TO ke 3HAYCHUEe, UTO ¥ MOJH-
tuxaTop, HO He co3gaeT MOGOYHBIX ddDeKTOB:

String foundPerson(String[] people){
for (int 1 = 0, 1 < people length, 1++) {
1f (people[1] equals ( Don )){
return Don ,
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}
1f (peoplel1] equals ( John })){
return John
}
}
return

}

ITocJie 3TOTO A MOOYEPEIHO 3aMeHSAI0 Bce return B MICXOAHOM GYHKIIUY BHI-
30BaMM HOBOro 3amnpoca. Ilocie Kaxgoll 3aMeHBI f IIPOBOKY TECTHUPOBA-
Hue. B pesyJsbTaTre nepBOHAYAJIbHEIN METO IPUHUMAET CICAYIOINUM BU:

String foundMiscreant(String[] people){
for {(ant 1 = 0 1 < people length 1++) {
1f (people[1] equals ( Don )){
sendAlert()
return foundPerson(people)

}

1f (people[1] equals ( John )){
sendAlert()
return foundPerson(people),

}
}
return foundPerson(people)
}

Temnepsb s U3MEHIO Bce METOJBI, U3 KOTOPHIX IPOUCXOAUT OOpaleHre, Tak

uTO0BI B HUX MMPOMCXOAMJIO JBA BEI30BA — CHAYAJIA MOTU(DHUKATODA, a IIOTOM
sampoca:

vold checkSecurity(String[] people) {
foundMiscreant(people)
String found = foundPerson(people),
somelLaterCode(found),

}

[Ipopesias sTo fis BCceX BEI3OBOB, sl MOT'Y YCTAHOBHTEH JJIS MOAM(DUKATOPA
THII BO3BPAIIaeMOTr0 3HAYEHUA VO1d:

void foundMiscreant (String[] people){
for (int 1 = 0 1 < people length, 1++) {

1f (people[1] equals ( Don )){
sendAlert()
return,

t

1f (people[1] equals ( John )){
sendAlert()
return,
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Teneps, moxanyit, sydliie U3MEHUTh UM OPUTHHATIA:

void sendAlert (String[] people){
for (1nt 1 = 0 1 < people length 1++) {

1f (people[1] equals ( Don )){
sendAlert()
return

}

1f (people[1] equals ( John )){
sendAlert()
return

}

Koneuno, B aTom ciyuae ayGiaupyerci MHOTO KOZA, TIOTOMY UTO MOZLM-
(dburarop noab3yercsd Ais cBoell paboThl TesoM 3ampoca. Sl Mory Temnepb
IPUMEHUTH K MOAUPHUKATOPY «3aMeliiedue ajaroputmar (Substitute Algo-
rithm, 151) ¥ BOCIIONIb30BATHCH DTHUM:

vold sendAlert(String[] people){
if (! foundPerson(people) equals( ))
sendAlert(),

NpoGnembl napannenbHOro BbINONMHEHUSN

Te, KTO paboTaeT B MHOTOIIOTOUHOMH CHCTEeMe, 3HAIOT, YTO BEIIIOJIHEHUE OlIe-
paruii IPOBePKH U YCTAHOBKM KAK €QUHOTO AeHCTBUA ABIAECTCA BAKHOMN
upmomoii. Bieuer jin 310 KOHMIUKT ¢ «PasgenenmreM 3ampoca M MOAUPH-
rartopa» (Separate Query from Modifier, 282)? 51 o6cyxaan aTy npobjiemy
¢ farom JIu 1 mpumies ¥ BEIBOAY, YTO HET, HO He06GX0 MO BBIIIOJIHUTE He-
KOTOpBIE JOIIOJIHUTENbHEIEe HeiicTBus. [lo-npexHeMy TOJIe3HO DPasheuTh
oIepalMy 3aIpoca ¥ MOAUQPUKALNL, OSHAKO HAN0 COXPAHUTH TPETUH Me-
TOJ, OCYIIECTBISAIONINH 1 TO U gpyroe. Onepanus «3anpoc-MOAUGUKALINA»
JOJI’KHA BBIBHIBATH OT/HEJBHBIE METOABI 3alpoca W MOZUGUKAINU U
CHHXDOHUBUPOBaThCA. Keium omepamuy 3ampoca W MoAuUEAIMM He
CUHXPOHU3UPOBAHEI, MOMKHO TAKYKE OTPAHWYUTH UX BHAUMOCTEL ITAKEeTOM
WM cesiaTh BaKPBITHRIMH. Bjarogapsa sToMy nonydaerca GesomacHad
CHHXPOHM3MPOBAHHAS Oepalusd, Pa3joxKeHHas Ha ABa 0oJiee JIeTKO IIOHU-
MaeMble MeTOojAa. ITH ABa MeToja 0ojee HM3KOTO YPOBHA MOTYT UpUMe-
HATHCSA LJS ADYLUAX IeJIei.
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MapameTpusaiing metoga
(Parameterize Method)

HecKonpK0 METOLOB BLITIONHAIOT CXOAHEIE NeHCTBUS, HO ¢ PA3HLIMY 3Haye-
HUSAMH, COIEPIKAIIMMIUCS B TeJie MeToxa.

Cos0aiime odun memod, KOomopbLil UcnoOLb3yem 018 3a0aHUA PA3HbLX 3HA-
yeruill napamemp.

Employee Employee

—_
fivePercentRaise() — raise(percentage)

tenPercentRaise()

MoTuBupoBka

Huorga BCTpeyaloTCs ABa METO/IA, BHIMIOJHAIOIINE CXOZHbIE XeHCTBUS, HO
OTJINYAOIHeCA HECKOJIbKMMY 3HAUeHUAMHU. B 5TOM ciiyuae MOXKHO yrnpoc-
TUTH II0JIOYKeHNEe, 3aMEeHIB pa3HbIe METOABI OJHUM, KOTOPBIHA 0OpabaTeIBa-
eT pasHble CHUTYAIlMHd C TIOMOIILIO IMapaMeTrpos. IIpu TakoM M3MeHeHHH
ycTpanseTcs ZyOJupoBaHMe KOZa M BO3pacTaeT rmOKOCTb, TTOTOMY YUTO B
pesyJabTaTe A00aBJIeHUA HapaMeTPoB MOMHO 06pabaThHIBATh M APYTHE CH-
Tyaiuu.

TexHUKa
¢ (CospaaiiTe MapaMeTPU3OBAHHBIN METOJ, KOTOPHIM MOMCHO 3aMEHUTH KasK-
AbIM HOBTOPAIIMUNCA METO[.
e Brinmoauure KOMHOHAJAALAIO,
* 3aMeHHTe CTAPLIM METOJ BEI30BOM HOBOIO.
L4 BBIIIOJIHI/I’I‘e KOMIIMJIAIINIO 1 TECTUPOBaAHHE.

¢ TlosTopuTe AJs KAMKAOrO METO/A, BHITOJIHAA TeCTUPOBAHKE TIOCIIEe KaX"
IO 3aMeHEI.

Wnorpa sro okasviBaeTcss BOZMOMKHEIM He JJIST BCET'O METOAA, & TOJbKO JIA
ero 4acTu. B TakoM coryuae cHadasia BhIZeUTe QPArMeHT B METOJ, 4 3aTeM
napamMerpusyHTe 3TOT METOJ.
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Mpumep
IIpocTetmuii cayuail IPEACTABIAIOT METOAL], HOKA3AHHEIC HIKE:

class Employee {
void tenPercentRaise () {
salary == 11
}
voild fivePercentRaise () {
salary »= 1 05,
}

Mx MO HO 3aMEeHUTE caeayrinuM:

void raise (double factor) {
salary == (1 + factor),
}

KoneuHo, 9TOT cayuail HACTOJBKO IIPOCT, YTO €T0O 3aMETHT KK oI,
BoT MeHee oueBHIHBIN caydaii:

protected Dollars baseCharge() {

double result = Math min(lastUsage(),100) « 0 03,

1f (lastUsage() > 100) {

result += (Math min (lastUsage() 200) - 100) = 0 05,

H
1f (lastUsage() > 200) {

result += (lastUsage() - 200) « 0 07,
IR
return new Dollars (result),

}
ITOT KOJ MOXXHO 3aMEHHNTh TAKMM:

protected Dollars baseCharge() {
double result = usagelnRange(0, 100) « 0 03,
result += usagelnRange (100,200) « 0 05,
result += usageInRange (200, Integer MAX_VALUE) = 0 07,
return new Dollars (result),
}

protected int usageInRange(int start, int end) {
1f (lastUsage() > start) return Math min(lastUsage(),end) - start,
else return 0,

}

CI0XHOCTSL B TOM, YTOOL! OOHAPYKUTH MOBTOPSIONIMIICS KOJ, NCIOAb3YIO-
MU HeCKOJBKO 3HAUeHHH, KOTODPhle MOXKHO HepeJaTh B KauecTBe Napa-
MeTpOB.
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3ameHa nNapamMeTpa sIBHbIMU MeToaMun
(Replace Parameter with Explicit Methods)

EcTb MeToJ, BBINOJHSAIOMIMA PA3HEINA KO/ B 3aBUCUMOCTH OT 3HAYEHMS 1a-
paMeTpa nepevymucjauMoro Tumna.
Cozdaitme omodenvHbLit memod O Kax0020 3HAYEHUS NAPAMempPa.

void setValue (String name, int value) {
if (name.equals(“height*)) {
_height = value;
return;

b

if (name.equals("width™)) {
_width = value;
return;

}
Assert. shouldNeverReachHere();

/= s
=

<

void setHeight(int arg) {
_height = arg;

)

void setWidth (int arg) {
_width = arg;

!

MoTusumposka

«Bamena napamerpa sBHEIMU MeTogamMu» (Replace Parameter with Expli-
cit Methods, 288) siBnaercs peakTOPHHIOM, 06PATHBIM 0 OTHOLIEHAIO K
«Ilapamerpusanuu Merona» (Parameterize Method, 286). Tunuunas cu-
TYAIMS LA ee I , KOT/Ia ecTh P ¢ AUCKpeT-
HBIME M, IOTCSA B YCIOBHOM OTIEPATOPE, U B 38~
BUCHMOCTH OT Pe3yJIbTAaTOB MPOBEPKM BEINOJIHAETCH PA3HBIA KOA. BhIshl-
BAIOIIUIT JOMKEH PeNInTh, 4T0 eMy Hajo CHeNaTh, i yCTAHOBHTD AJIA mapa-
MeTpa COOTBETCTBYIOI[ee 3HAUEHHE, ITOATOMY MOKHO CO3[aTh PasIMIHbIE
MeTobl M M36aBATLCA OT YCIOBHOrO omeparopa. Ilpu aTom yaaercs nsbe-
JKATH YCIOBHOT WS ¥ HOMYIATh Ha BTane KOMIUIALUL.
Kpowme roro, maTepdeiic cranosutcs Gosee mpoapaunsm. Ecnn nenomsay-
eTcs mapamMerp, TO MPOrPAMMUCTY, TPUMEHSIOMEMY MeTOJ, IPHXOAUTCS
He TOJIBKO PACCMATPUBATE UMEIOIHECs B KJIACCE METO/E!, HO ¥ ONIPefieNATh
JUILSL TapaMeTpa IPaBuILHOe 3HAYeHne. [ocTe/IHee YaCTO IIIOXO JOKYMEH-
THPOBAHO.




3ameHa napaMeTpa ABHbIMKu MeToflamu (Replace Parameter with Explicit Methods) 289

IIpospaunocTe sicuoro uHTEpdeica Moxker OBITH FOCTATOUHBIM DPE3YJILTA-
TOM, Aa’Ke €CJIM IIPOBEPKAa Ha 9Tane KOMOUJIAIUUA He IPUHOCUT IOJL3EI.
Kogx Switch beln() sHaUMTENLHO fAicHee, yem Switch setState(true), masKe ec-
JI¥ Bee efiCTBHE 3aKII0UAETCA B YCTAHOBKE BHYTPEHHEr0 JOIMYeCKOr'o IOJIs.

He crout npumMeHATs «3aMeHy IapaMeTpa ABHBIMU MeTogzamu» (Replace
Parameter with Explicit Methods, 288), ecnu 3HaA4YeHUA TapaMeTpa MOTYT
U3MEeHAThCA B 3HAUUTEJLHON Mepe. B Takoil curyamum, Korza mepenan-
HBI{ TapaMeTp IPOCTO IPHCBAUBAETCSA IIOJII0, IPUMEHANTE IPOCTOR MeTo
yCTaHOBKY 3HadeHuA. Ecau TpebyeTca yci0BHOe IOBejeHMe, JyUllie IPH-
MeHUTbH «3aMeHy yCIOBHOTO ontepaTopa noaumMopdusmom» (Replace Condi-
tional with Polymorphism, 258).

TexHukKa

¢ CoapailiTe ABHBIN MeTOX IJIA KajKAOr0 3HAUYCHNS [TapaMeTpa.

o Jlns KaXKAOHU BeTBU YCJIOBHOTO OTIEPATOPA BHI3OBUTE COOTBETCTBYIOIIMIL
HOBBII MeTO/I.

* BrmmoaHsaiiTe KOMIMJIALNHWIO X TECTUPDOBAHNE II0C/Ie H3MEeHEeHUA KaKaon
BeTBH.

e 3aMeHUTE KaKJbl BBI3OB VCJIOBHOTO METOAa OOpAllleHWueM K COOT-
BETCTBYIOILIEMY HOBOMY METOZIY.

¢ BbIIOJHUTE KOMIHJIAIKUIO U TEeCTUPDOBaAHHE.

¢ Tlocye nusmeHeHUA BCeX BBI3OBOB ynaaurTe YCJIOBHBIﬁ MeTon.

NMpumep

A npeanounTaio co3faBaTh MOIKJIACC KJIacca CHYIKAIIeTo, UCXOAs U3 mepe-
JAHHOTO IlapaMeTpa, YacTo B pe3yJbTaTe «3aMeHbl KOHCTpYKTOpa dabpuy-
HEIM MeTonoM» (Replace Constructor with Factory Method, 306):

static final int ENGINEER
static final int SALESMAN
static final int MANAGER = 2

0
1

it

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( Incorrect type code value ),
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HockonsKy aro GabpHIHBIN METOA, A He MOI'Yy BOCIIOAL30BaThCA «3aMeHOLH
ycJoBHOTO onepaTopa nonuMopdusmom» (Replace Conditional with Poly-
morphism, 258), T. K. 4 emie He coznal o6beKT. f npeanonaran, 4To HOBBIX
KJaccoB 6yeT HEMHOIO, II03TOMY €CTh CMBICH B ABHbIX HHTep(eiicax. Cua-
YyaJja co3/1a10 HOBhie METOHL:

static Employee createEngineer() {
return new Engineer()

}

static Employee createSalesman() {
return new Salesman()

}

static Employee createManager() {
return new Manager(),

}
IloouepegHOo 3aMeHsI0 BETBH OIIEPATOPOB BEI30OBAMU ABHHEIX METOJOB:

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( Incorrect type code value’ ),

}

BaInosuA10 KOMOUIAIHIO U TeCTUPOBAHHUE [IOCJIe HSMEHCHHA K&)KI[Oﬁ BeT-
BY, [IOKAa He 3aMEeHIO 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( Incorrect type code value' ).

}
Teneps & nepexoxy K MecTaM BEI30BA CTapPOro MeToZa create. Koz Buza
Employee kent = Employee create(ENGINEER)
A 3aMEeHAI0 TAKUM:

Employee kent = Employee createEngineer()
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IIpomenaB aTo CO BCeMM MeCTaMM BEI3OBA Create, si MOTY YAANHTH METOX
create. BoaM0XHO, yiacTes TaKkKe H3GABUTHCH OT KOHCTAHT.

CoxpaHeHue Bcero oobekTa

(Preserve Whole Object)
Ber osyuaeTe oT 00'beKTA HECKOIBKO 3HAUEHNH, KOTOPhIE 3aTeM Iepejiae-
Te KaK nmapaMeTphl IPA BBI30BE METO/AA.
Ilepedasaiime e mecmo 3mozo eecv 06eKm.

int low = daysTempRange().getlow(); A =
int high = daysTempRange().getHigh();
withinPlan = plan.withinRange(low, high);

4

A2

withinPlan = plan.withinRange(daysTempRange()); S

MoTusuposka

Takoro pozia CHTyamusi BOSHHKAET, KOTAa OOBEKT MepefaeT HEeCKOIbKO
3HAYEHMI JAHHEIX U3 OJHOrO 0OBEKTA KAK IADAMETDE! B BEIBOBE METOAA.
TIpo6iiemMa 3aKJII0YAETCS B TOM, UTO €CHIH BhIZLIBAEMOMY OGBEKTY B Aalb-
HelfmeM TOTPEGYIOTCS HOBIE JaHHbIE, IPUAETCH HANTH i HAMEHNTH BCE BEL-
30BBI 5TOT'0 METOJA. DTOr0 MOKHO U30eKaTh, eCIIM epefaBaTh BeCh 00LEKT,
OT KOTOPOTO MOCTYNAIOT JaHHbIe. B 5T0M ciyyae BHIBLIBAEMEIN 00BEKT MO-

xKeT nr00BIe eMy ZaHHBIE OT 06BEKTA B IEJIOM.
TIoMHMO TOTO 94TO CIIUCOK ey it K U3Me-
HeHuAM, «CoxpaHeHue BCero oﬁ’bem’a» (Preserve Whole Object, 291) wacro
yaydimaeTt b Koga. C 1 0B GbIBaeT

TPYAHO PaboTaTh, IOTOMY YTO KAK BEISEIBAIOIIUH, TAK U BHI3LIBAEMEIN 065
eKT JIOJKHEI IOMHUTH, Kakue B HeM Gbutu 3HaueHud. OHHM TaxsKe Croco6-
CTBYIOT Iy0IMPOBAaHHUIO KOZA, IOTOMY 9YTO BEI3HIBAEMBINR 0OBEKT HE MOKET
BOCTIOJL APYTHMH BCEro 06'beKTa I BBITH-
CJIEHUS IPOMEXKYTOYHBIX 3HAUCHHAMN.

Cymtectsyer, ogHaKo, U o6paTHas cTopoHa. IIpu Tepefiaue 3HAYeHWH BEI-
3BaHHBIH OGBEKT 3aBUCHT OT 3HAUEHMUIA, HO He 3aBUCHT OT 00'heKTa, U3 KO-

TOPOTO 3B oTH . ITep AMOro 00'beKTa yc-
TAaHABJIUBAET 3aBUCHMOCTh MEXKAY HHAM U BhI3bIBaeMBIM 00bexToM. Ecim
9T0 BaIyTHIBAET CTPYKTYDY it, He IpEMeHAiTe

«Coxpanenue Beero obsexras (Preserve Whole Object, 291).

Jlpyras npuumHa, 70 KOTOPOi, KK rOBOPAT, He CTOMT TpuMeHATH «Coxpa-
HeHHe Bcero obbexTa» (Preserve Whole Object, 291), 3akaiodaeTca B TOM,
YTO eCJIM BBISBIBAIOIIEMY OS'LEKTY HYXXHO TOJIBKO OJHO 3HaYeHHe Heo6x0-
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JIUMOTO 00 BEKTa, JyUIlie IePefaBaTh 3TO 3HaUeHUE, a He Bech 00BeKT, f He
corJjiaceH ¢ TaKoi Touykoil 3peHus. [Tepegauy OJHOI'O 3HAYEHUS U ONHOTO
00'beKTa pABHO3HAYHEI, 110 KPailHeill Mepe, B OTHOIIIEHUM SICHOCTH (1lepea-
Y4 IIapaMeTPOB 110 3HAYEHUIO MOXKET NoTPe6oBaTh AONOIHUTEIbHEIX HAKIa-
HBLIX pacxofioB). B yLIell cuIoi 3/iech ABJIACTCA IIPOGJIeMa 3aBUCUMOCTH.

To, YTO BLISEIBAEMOMY METOLY HYXXHO MHOIO 3HAUEHUIl OT APYTIOro o6mex-
T4, YKA3BIBAET HA TO, UYTO B JeHCTBUTEILHOCTH BTOT METOA JOJIKEH OBLITL
oIpenesieH B TOM 00beKTe, KOTOPHIN JaeT eMy 3Hauenud. [Ipumenss «Co-
xpaHeHue Bcero o6wekTas (Preserve Whole Object, 291), paccmorpuTe B
KadecTBe BOZMOMKHOH ajapTepHaTUBH «llepememenue Mmetroga» {Move Me-
thod, 154).

MosxeT okasaTsCs, YTO HEeALH 00beKT oKa He onpenenen. Toraa Heolxo-
numo «Beenenne rparuunHoro o6nekrar (Introduce Parameter Object, 297),

YacTo OnIBaeT, YTO BHI3LIBAIONINI 00BEKT IEpeJaeT B KauyecTBe IapaMer-
POB HECKOJIbKO 3HAUYEHUH c60ux cOOCTBEHHBIX JaHHBIX. B TakoM ciydae
MOYKHO BMECTO 9THUX 3HAUEHHIT IepefaTh B BbI30Be this, ecJaH MMeIOTCH Co-
OTBETCTBYIOINIME METO/bI IOJyYeHUs 3HAUCHWHN U HeT BO3PAKEHHUHN IIPOTHUB
BO3HUKAOIIEH 3aBUCUMOCTH.

TexHuka

e CospaiiTe HOBBIM MapaMeTp MJIA Mepejaul BCero 00beKTa, OT KOTOPOro
MOCTYIIaI0T JaHHBIE.

¢ BrinmoJHUTE KOMIUASAIHUIO U TecTHpOBaHHe.

s  Omnpefenure, KaKkKe apaMeTPhl JOJIKHLI GLITE TOJYUEHEL OT 00HEKTa B
1LeJIOM.

* BosnbMure oauH mnmapaMeTp M 3aMeHHTE CChIJIKM Ha Hero B Tejie MeToAa
BBI3OBAMH COOTBETCTBYIOIIET0 MeTO4a BCETO 06'beKTa—napameTpa.

¢ VianuTe HEHYMHLIN napamerp.
¢ BpIDoJHUTE KOMIMIAINIO ¥ TECTAPOBAHUE,

* TlopTopuTe 3TH AeHCTBUA IS KaKJOTr0 IapamMeTpa, KOTOPHIH MOXKHO
MOJYYHUTE OT NIePEJaBaeMoro o0LeKTa.

* VYjanure 3 BHISHEIBAOILETO METOAA KOJ, KOTOPHIH II0JyUaeT yajieHHbIe
mapaMeTphl.

» Koneuno, 6 mom cayuae, kozda xod He ucnoab3yem mu napamempst 6
KaKom-Hubyos Opyzom mecme.

* Brnoanute KOMIUIANWIO 1 TeECTUPOBaHKE.

Mpumep

PaccmoTpum 06BeKT, npencTaBiagONUil IOMeIlleHue U pernc'rpnpylomﬂﬁ
CaMyIO BHICOKYIO U CAMYI0 HU3KYIO TeMIIEPATYDY B TeueHue cyToK. OH 10T~
JKeH CpaBHHBATh 3TOT JHAINA30H C AMAala30HOM B 3apaHee yCTaHOBJIEHHOM
IiaHe oborpesa:
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class Room
boolean withinPlan(HeatingPlan plan) {
int low = daysTempRange() getlLow()
int high = daysTempRange() getHigh()
return plan withinRange(low, high),
}
class HeatingPlan
boolean withinRange (int low, 1int high) {
return (low >= _range getlow() && high <= _range getHigh())
}
private TempRange _range,

BmecTo pacnaroBKH AaHHBIX AMaNasoHa 1A HX IIepefadd s MOry Iepe-
aTh ueauKoM ofbekT Range. B JaHHOM IpPOCTOM Cciryuae 3TO MOXKHO CIe-
JiaTh 3a oguH mar. Ecay 661 yuacTBOBaJIO 60JIBIIIE IAPAMETPOB, MOXHO 65BI-
J10 OBI feiicTBOBATL HeboNbmuMHy maraMu. CHavaia g fo0aBasdio B CIIUCOK
nmapameTpoB 00'LEKT, OT KOTOPOro OyAy MOJYYATE HeoGX0AMEIe JaHHbIe:

class HeataingPlan
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 g IPUMEHAI0 METOJ KO BceMy 00BeKTY, a He K OKHOMY U3 IIapaMeTpoB:

class HeatingPlan
boolean withinRange (TempRange roomRange, int high) {
return (roomRange.getLow() >= _range getlow() && high <=
_range getHigh()),
}

class Room
boolean withinPlan(HeatingPlan plan) {
1nt low = daysTempRange() getlow(),
1nt high = daysTempRange() getHigh(),
return plan withinRange(daysTempRange(), high),
}

IIpogonxalo, moka He 3aMeHIO Bee, UTO TpedyeTcs:

class HeatingPlan
boolean withinRange (TempRange roomRange) {
return (roomRange getlLow() >= _range getLow() && roomRange.getHigh() <=
_range getHigh())
}

class Room
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boolean withinPlan(HeatingPlan plan) {
int low = daysTempRange().getLow();
int high = daysTempRange().getHigh();
return plan.withinRange(daysTempRange());
}

BpemeHHbIe IepeMeHHEIe MHe GOJIbINe He HyKHBI:

class Room. ..
boolean withinPlan(HeatingPlan plan) {

f O

2 g
return plan.withinRange(daysTempRange());

Taxoe IensIX 06 BCKOpe TOHATH, YTO IO~
JIE3HO IIEPEeMEeCTUTh II0Be/IeHUe B IeJbli 00BeKT, T. K. 9T0 0berdnT paboTy
¢ HEM,

class HeatingPlan...
boolean withinRange (TempRange roomRange) {
return (_range. includes(roomRange));
}
class TempRange. ..
boolean includes (TempRange arg) {
return arg.getlow() >= this.getLow() && arg.getHigh() <=
this. getHigh();

3ameHa napameTpa BbI30BOM MeToAa
(Replace Parameter with Method)
O6BeKT BERIBEIBAET METOJ, & 3ATEM IepeJiaeT IOTyIeHHEIH Pe3yIbTaT B Ka-

gecTBe meroza. Ioxy TOKE MOKET BBISBIBATE
9TOT METOZ.

Y6epume napamemp u nony amom memod.
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-

|

MoTuBUupoBKa

Ecnnm MmeTos MOKeT IOJYYNTS NlepefaBaeMoe B KadyecTBe IIapaMeTpa 3Haue
HUe APYTrUM CIIOco00M, OH TaK U JOJKeH NoCTynuTh. JIMHHBIe CIIUCKHA TTa
paMeTpoOB TPYAHEI 1A IOHUMAHNA, U UX CIEAYeT II0 BOSMOMHOCTH COKpa
mIaTh.

OuH u3 cuocoGOB COKPATUTL CNUCOK NMapaMeTpoB 3aKJI0YaeTes B TOM
yTOGBI IOCMOTPETh, He MOMKET JI PaCCMaTPUBAEMBLII MeTOJ ITOAYYNTH He
00X0AUMEIE ITapaMeTPhl APYTUM nyTeM. Eciu 06'5eKT BHIZEIBAET CBOII Me
TOJ, ¥ BEIYHCJIEHHe JJIA TapaMeTpa He ofpairaercs K KaKuM-aubo mapamery
paM BBIBIBAIOLETO METOAA, TO JOJKHA ObITH BOBMOXHOCTE YAAMHTD I1apaj
MeTp IyTeM HpeBpallleHuA BBIYUCIEHUA B COBCTBEHHBIN MeTox. 9To BepH(
U TOTZA, KOTJa BBl BEIBBIBAETE METOJ ADPYTOro 00BEKTa, B KOTOPOM €CTH
CCBLJIKA Ha BBIZBIBAIOLIHIH OO0BEKT.

Henpsa yaanuTs napamMeTp, eCIHM BEIYHCIEHNE 3aBUCUT OT HapaMeTpa B BbI
3LIBAIOIIEM METOZE, TOTOMY UTO 3TOT IIAPAMETP MOMET OBIThH PA3JIHNUYHLIM H
KaKJOM BBHI30BE (€C)iy, KOHEYHO, He 3aMeHUTh ero MeTosoM). Henbas Tak
JKe yIaJIATh IapaMeTp, ecyIy y IoJIyYyaTels HET CChIIKY HA OTIIPABUTENI 1
BEI He XOTHTE IPeJOCTABUTE MY ee.

Nuorga mapamerp NprcyTCTBYET B pacuyeTe Ha IapaMeTpH3alHIo MeTo/a H
oynymeM. B sToM caiyuae s Bce paBHO m30aBuiics 061 OT Hero. 3aliMuUTECH
nlapaMeTpu3arueil Toraa, Korjga 9To BaM IoTpedyeTcs; MOMXeT OKa3aThCd,
YTO HeoOXOAUMBIH mapamMeTp Boobile He Halgerca. MckJiroueHne u3 3TOorg
IpaBuJia st OBl cAeJIa TOJIBKO TOIIA, KOT A PesyJbTUDYIONINe U3MEeHEeHN B
uHTepdeiice MOTYyT UMeTh TAMKeJbie ITOCHeICTBUS AJs BCEH HpOrDaMMEI,
HaIpUMep MOTPeGYIOT AJUTENILHON KOMIMIAIIUY UK UBMEHEHU A GOJIBIIIOA
ro of’beMa CyLIecTBYIOIIEro Kofa. Eciin 3TO TPEBOXKHUT Bac, ONEHUTE, Ha
CKOJBKO GONBIINX yeuaui nmorpebyer Takoe mamenenue. CiresyeT TaKKe
paszobparecst, HeJIb3d JIU COKPATHTL 3aBUCHMOCTY, 13-38 KOTOPBIX 5TO U3
MeHeHHe CTOJb 3aTPYZHUTEJILHO. YCToluuBsle naTEpdeiickl — 3T0 61aro,
HO He HaJ0 KOHCEPBHPOBATD IJIOXHEe HHTePhEHCHI.

TexHuka

¢ TIpu neoO0XOAMMOCTH BHIJIENNTE PACcUeT napamMmeTpa B METOA.
¢ 3aMeHUTE CCBLJIKH Ha IIapaMeTp B TeJaX METOAOB CChIIKAMH Ha MeTOA.
¢ BrInoaARTe KOMOIMIAIIKIO U TECTHPOBAHNE TIOCHE RAYKA0H 3aMeHbl.

¢ IIpuMeHWTe K HapamMeTpy «YAaleHue napamerpa» (Remove Parameter,
280).
Npumep
E1ie onun MaJOBepOATHEIN BADHAHT CKUIKH AJIA 3aKA30B BEITVIALUT TaK:

public double getPrice() {
int basePrice = _quantity * _itemPrice
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int discountlevel,
1f (_quantity > 100) discountlLevel = 2,

else discountlevel = 1
double finalPrice = diascountedPrice (basePrice, discountlevel);

return finalPrice,
}

private double discountedPrice (int basePrice, int discountlevel) {
1f (discountlevel == 2) return basePrice = 0 1,
else return basePrice = 0.05,

}

51 Mory HauaTh ¢ BEIZEJIEeHUA pacyeTa KaTeropuu CKUAKHE discountlevel:

public double getPrice() {
int basePrice = _quantity + _itemPrice,
int discountlevel = getDiscountlevel(),
double finalPrice = discountedPrice (basePrice, discountlevel);
return finalPrice,
}

private int getDiscountlevel() {
1f (_quantity > 100) return 2,
else return 1, .

}
3aTeM s 3aMeHAI0 CCHIKK Ha mapaMeTp B discountedPrice:

private double discountedPrice (int basePrice, int discountlLevel) {
1f (getDiscountlevel() == 2) return basePrice * 0 1,
else return basePrice = 0 05,

}

Ilocuie aTOrc MOMKHO IPUMEHUTE «¥Y JaJieHue HapaMeTrpa» (Remove Parame-
ter, 280):

public double getPrice() {
1nt basePrice = _guantity ~ _itemPrice,
1nt discountlevel = getDiscountlevel(),
double finalPrice = discountedPrice (basePrice),
return finalPrice,

i

}

private double discountedPrice (int basePrice) {
1f (getDiscountlevel() == 2) return basePrice = 0 1;
else return basePrice = 0 05,

}

Temneps MOKHO U362BUTHCS OT BpeMEHHOM NePeMEeRHO:

public double getPrice() {
int basePrice = _quantity = _itemPrice,
double finalPrice = discountedPrice (basePrice),
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return finalPraice,

}

ITocse aTOr0 HacTaeT MOMEHT U3GABUTLCH OT APYTOTO IAPAMETPA | €ro Bpe-
MeHHoI mepemenHoit. Ocraerca ciaeywolee:

public double getPrice() {
return discountedPrice (),
}

private double discountedPrice () {
1f (getDiscountlevel() == 2) return getBasePrice() * 0 1,
else return getBasePrace() » 0 05

}

private double getBasePrice() {
return _quantity = _itemPrice,

!

IToaTomy MOHO Tak)Ke IPUMEHUTSE K discountedPrice «Berpamsanue me-
Toga» (Inline Method, 131)

private double getPrice () {
1f (getDiscountlevel() == 2) return getBasePrice() * 0 1,
else return getBasePrice() » 0 05,

BBepeHMe rpaHNUYHOro o6bekTa
(Introduce Parameter Object)

Ecrs rpymnmna mapaMeTpOB, €CTECTBEHHLIM o0pa30M CBABAHHBIX APYT C
JIpYyroM.
Bamenume ux o6serxmon.

Customer Customer
amountinvoicedin(start Date, end Date) '—A> amountlnvoicedin(DateRange)
amountRecevedin(start Date, end Date) 7 amountRecevedin(DateRange)
amountOverdueln(start Date, end Date) amountOverduein(DateRange)

MoTnBuposka

YacTo BCTpeuaeTcd HeKOTOpasl I'PyIIa ImapaMeTpoB, OOBIYHO IepejaBae-
MbIX BMecCTe. 9Ta I'DYIINa MOKeT NCIO0JbR0BATLCA HECKOJBKUMHI MeTOAaMU
ogHOTO MM Gosee kKiyaccoB. Taxasa IpyIIa KJaccoB HpeacTaBisieT coboi
rpyany gauHeIX (data clump) u MoKeT ObIThH 3aMeHeHa 00BLeKTOM, XpaHsd-
UM BCe 9TH JaHHEIe. I[eqecoo0pasHO CBECTH STHU IIApAMETPhI B OOBEKT,
4TOOBI CrPYIIINPOBATE JadHble BMecTe, Takoit pedakTOpUHT moJie3eH, MO~
CKOJBLKY COKPAIIlaeT pazMep CIUCKOB IIAPDAMETDOR, 4 B AJMHHBIX CHHUCKAX
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napaMeTpoB TPYAHO pa3obparbcs. OnpegesisieMble B HOBOM 00BbEKTe MeTo-
bl ZOCTYIa AeJAloT TaKKe KoJ Gosiee mocsef0BaTeIbHBIM, Oarogapsa ye-
MY €ro Ipolle MIOHUMATh U MOTUPHIIHPOBATE.

OzxHako IoJyuyaeMas BBIFOZA elle CYILeCTBeHHee, TOCKOIbKY IIOCJe rPyI-
IMPOBKH IIapaMeTpPOoB O0HAPYKUBACTCA MOBEJIeHHe, KOTOPOe MOXKHO Iepe-
MECTHTH B HOBBIH Kjlacc. HacTo B TelaX METO/OB IPOUBBOAATCA ONMHAKO-
BBI€ J[efiCTBHA CO 3HAUEHUSIMHU IapaMeTpoB. IlepeMertas 310 NOBeieHNe B
HOBBIH 00'BEKT, MOKHO U30aBUTHCA OT 3HAUUTENHHOTO 06BeMa AYGIUpYIo-
merocs Koja.

TexHUuKa

CospaiiTe HOBBIA KJace JIJisd MPEACTABJIEHNS I'PDYNIEI 3aMEHAEGMEIX IIa-
pameTpoB. CaeaitTe 3TOT KJaacc HEU3MEHAEeMBIM.

BEIMOJIHNTE KOMITAJIAIIMIO.

s sToit HOBOH I'PYINEI JaHHBIX IpUMeHHUTe pedarkTopuHr «Jobasie-
Hue napamerpa» (Add Parameter, 279). Bo Bcex BBI30BaX MeTOHA HC-
HOJIBL3YHTE B KaUeCcTBe 3HAUEHUSA [TapaMerpa null.

> Ecau mouex 6b.306a MHO020, MOXHO COXPAHUMb CMAPYI0 CUZHAMYPY U
8bi3bl8amb 6 Hell Ho6bLll memod. IIpumenume pepaxmoputz cHawaia K
cmapomy memody. ITocre amozo MoNCHO u3MeRAMb 6bL3068bL 00UH 3a OpY-
UM U 8 KOHYe ybpamb cmapbsiii memod.

s ®KaKaoro mapaMeTpa B Ipyniie JaHHLIX OCYIIECTBUTE €T0 yAANeHue
U3 cUrHATYpHl. MoguduuupyiiTe TOYKM BRI30BA U TEJIO METOAA, YTOOH!
OHH KCIIOJIB30BAJIM BMECTO 9TOTO 3HAUEHNS HOBOI'O 00'beKTa.

BrinosHs#Te KOMIUIALNIO U TECTUPOBAHKE TIOCE VAAJIeHU KaKI0TO
napamerpa.

VY6paB nmapaMeTpsl, IIOAIKTE NTOBEIeHHE, KOTOPOe MOXKHO ObLI0 G5I IIe-
PeMeCTHUTE B HOBbIA 00BexT ¢ nomoiso «Ilepemernenus meronas (Mo
ve Method, 154).

» 9mo moxcem Ovimbe yeavim memodom uau ezo wacmoio. Ecau nosederue
cocmaesnsem yacmov mMemoda, npumerume k Hemy cHaxvana «Buvidenenue
memoda» (Extract Method, 124 ), a samem nepemecmume HOBbLL Memod.

Mpumep

Hauwny c 6yxranrepckoro cuera u nposofok 1o uemy. IlpoBogkn npeacTas-
JIAIOT c060ii mpocThie 00'BEKTH AaHHEIX.

class Entry
Entry (double value, Date chargeDate) {
_value = value,
_chargeDate = chargeDate,
}
Date getDate(){
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return _chargeDate,
}
double getValue(){
return _value,
}
+ private Date _chargeDate,
private double _value,

Moe BHEMaHNe COCPEOTOUEHO HA CIeTe, XPAHAIEM KOJIEKIHIO IPOBOJOK
M IIPeJOCTABIAIONEM METOJ, OIIPeeag oA JBHIKEHHE 110 CYETY B IepHoy,
Mex Ay AByMS HaTaMu:

class Account
double getFlowBetween (Date start, Date end) {
double result = 0,
Enumeration e = _entries elements(),
while (e hasMoreElements()) {
Entry each = (Entry) e nextElement(),
1f  (each getDate() equals(start) ||
each getDate() equals(end) ||
(each getDate() after(start) && each.getDate() before(end)))
{
result += each getValue(),
}
}
return result,

}
private Vector _entries = new Vector(),

client code
double flow = anAccount getFlowBetween(startDate, endDate)

He 3ua10, B KOTOPEIHA y2Ke pas f CTAJIKHUBAIOCH C [apaMy 3Ha4YeHU, IIpea-
CTABJAOMINX AUANA30H, HAIIPUMED, AaThl Havajla ¥ KOHIA UK BepXHHe |
HHMKHWE YHCAOBbIEC FPAHMIILI. MOXKHO IOHATDH, IT0YEMY 3TO IIDOMCXOJHT, B
KOHIle KOHI[OB, PaHbIIle # CaM JeJiajt mogobHele Bemu. Ho ¢ Tex mMop Kak s
yBHUJeJ nartepH guanasoHa [Fowler, AP], s Bcerza crapalocs MCIOJb30-
BaTh He NAaphl, a AManas’oHbl. IIepBEIM AeJIOM OOBLSABISAI0 IPOCTON OOBEKT
JaHHBIX IJIS BUATIA30HA:

class DateRange {

DateRange (Date start, Date end) {
_start = start,
_end = end,

}

Date getStart() {
return _start,

}

Date getknd() {
return _end,

}
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private final Date _start,
private final Date _end,

}

51 cxenas Kjacc Auamas3oHa NAaT HeM3MEHSEeMBIM; 95TO O3HAUAET, YTO BCe
3HaUYeHNd JJId IMala30Ha JaT olpefesieHbl Kak final u yeraHaBIMBAIOTCA B
KOHCTPYKTOpE, II09TOMY HEeT MEeTOJAOB Ana MoxuduKauuu sHaderuii. Do
MYJADBIH IIar AJI8 TOro, YT00h n306exKaTh HasoxeHnus omubok. ITockonsky
B Java mapaMerphl epefaoTcA II0 3HAUEHUIO, IPUJAHNE KIACcCy CBOCTRa
HeW3MeHAEeMOCTH HMHTHDYET c110co0 JelicTBUA NapaMeTpoB Java, nosToMy
TaKoe JonyuleHye IpasuibHO AJjId JaHHOro pedakTopuHTa.

3arem # 06aBIAI0 JUATIa30H AAT B CIIUCOK NapaMeTpoB MeTofAa getFlow-
Between:

class Account
double getFlowBetween (Date start, Date end, DateRange range) {
double result = 0,
Enumeration e = _entries elements()
while (e hasMoreElements()) {
Entry each = (Entry) e nextElement()
1f  (each getDate() equals(start) ||
each getDate() equals(end) }|
(each getDate() after(start) && each getDate().before(end)))

result += each getValue(),

}

return result,

I

client code
double flow = anAccount getFlowBetween(startDate, endDate, null)

B sTom mMecTe MHe HAaAO TOJBKO BBINOJHUTL KOMIOHJIAIINIO, IOTOMY 4YTO A
elIe He MEeHAJ HUKAKOI'Q II0BeieHN A,

CrenyromuM 1aroM yaajifaeTca OSUH U3 IapaMeTpoB, MecTo KOTOporo 3a-
HUMaeT HOBBIH 06beKT. [y1d aToro A yaansaio napamMerp start ¥ MOIZHQPHIIH-

DPYI0 METOZR ¥ ofpalleHus K HeMy TaK, UTOObI OHU MCIOJIB30BAIM HOBBIH
00BEKT:

class Account
double getFlowBetween (Date end, DateRange range) ¢
double result = 0,
Enumeration e = _entries elements()
while (e hasMoreElements()) {
Entry each = (Entry) e nextElement()
1f  (each getDate() equals(range.getStart()) ||
each getDate() equals(end) |}
(each getDate() after(range.getStart()) &&
each getDate() before(end)))
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{
result += each getValue()
}
}
return result,

}

client code

double flow = anAccount getFlowBetween(endDate, new DateRange
(startDate, null)),

Iocie aToro s yAAIAI0 KOHEYHYIO faTy:

class Account
double getFlowBetween (DateRange range) {
double result = 0,
Enumeration e = _entries elements(),
while (e hasMoreklements()) {
Entry each = (Entry) e nextElement()
1f  (each getDate() eguals(range getStart()) ||
. each getDate() equals(range.getEnd()) {|
(each getDate() after(range getStart()) &&
each getDate() before(range.getEnd())))
{
result += each getValue(),
}
}
return result,

}

client code

double flow = anAccount.getFlowBetween(new DateRange (startDate,
endDate))

51 BBes rpaHUYHLIR OOBEKT; OGHAKO I MOTY TOJYUYUTH OT 3TOr0 pedaxTo-
puHTa 0oJbIe TOJb3bI, ecIN IepeMelNy B HOBBHIM 00beKT HNoBeleHUe U3
JIPYTHUX MeTOXOB. B njanHoM ciaydae s MOTY B3ATb KOJA B YCIOBMH, IIpUMeE-
HUTH K HeMY «Bwisienienue metoga» (Extract Method, 124) u «Ilepemenne-
Hue Metofa» (Move Method, 154) v TOAyIUTSE:

class Account
double getFlowBetween (DateRange range) {

double result = 0,

Enumeration e = _entries elements()

while (e hasMoreElements()) {
Entry each = (Entry) e nextElement(),
1f  (range.includes(each.getDate())) {

result += each getValue(),

}

}

return result,
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class DateRange
boolean includes (Date arg) {
return  {arg equals(_start) ||
arg equals(_end) ||
(arg after(_start) && arg before(_end)))
!

OG6LIYHO TAKHUeE IIPOCTHIE BEIAEICHNS U TIePeMellleHUs, KaK 3/[eCh, 5 BBINIOJI-
HAIO 32 oAuH 1ar. Eciu BOSHUKHET OLIMOKA, MOXMKHO IATh 3aTHUH X0, Iio-
cJie yero Moau@UINpPOBATh KOX 34 ABa MAJEHbKUX IIara.

YnaneHue metoaa yCTaHOBKW 3Ha4YeHUS
(Remove Setting Method)

Tlone no/EHO GLITH YCTAHOBJIEHO B MOMEHT CO3JaHuA U GoNbine HHKOTAA
He U3MEeHATHCA.

Yoanume memodut, ycmanagausarnujie 3HaYeHUE IMO20 NOLA.

Employee Employee
=

setimmutableValue

MoTuBupoBka

IIpegocraBieHre MeTo/la YCTAHOBKY 3HAUEHHs MOKA3LIBaeT, YTO I0J€ MO-
JKeT uaMeHsaThcA. Ecau BB He XOTUTE, UTOOEI TI0JIe MEHSJIOCH II0CJIe CO3Za-
HUdA 00'beKTa, TO He IPeJOCTaBJIANTEe MeTO YCTAHOBKH (M 00BABUTE II0JIE
¢ KJIOYeBHIM cjI0oBOM final). Biarogapsa aToMmy Balm 3saMbicesl CTAHOBUTCH
sICeH U 4acTO yCTPaHAETCHA BCAKASA BOSMOMKHOCTb H3MEHEHNS I10JIH.

Takas cUTyamus 4acToO MMEET MeCTO, KOrJa IPOorpaMMUCTHI CJIEII0 MOJIb3Y-
IOTCA KOCBEHHBLIM JOCTYNOM K nepeMmeHubIM [Beck]. Takue mporpaMMucTel
TIIPEMEHSAIOT 3aTeM MeTObl YCTAHOBKH Jaske B KOHCTpykTOpe. JlyMaro, 4T0
9TO MOXKeT 06'bACHATHCA CTPEMJIEHUEM K TTOCIeL0BATEILHOCTH, HO Iy TaHu"
&, KOTOPYIO MeTOJ YCTAHOBKY BHI30BET BIIOCJNEACTBUM, He UJeT ¢ 3TUM HH
B KaKoe CPDaBHeHHeE.

TexHuka

¢ Eciu nose He o6baRIeHo Kak f1nal, exemnaiire aTo.
* BrINOJHNTE KOMIUJIAIINIO U TECTUPOBAHNE,

* JIposepbTe, UTOGHI METOJ YCTAHOBKY BBIBBIBAJICS TOJBLKO B KOHCTDYKTO"
pe Uau MeToAe, BEISLIBAEMOM KOHCTPYKTOPOM.
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¢ MogudbunupyiiTe KOHCTDYKTOD HJIM BEI3BIBAEMBIN MM METOJ, YTOOBI OH
HENOCPeACTBeHHO 00palacs K TepeMeHHBIM.

» Omo ne yfacmesa cdename, ecau ecmy nodxaacc, yemanasiusarowuil
3aKpvimole noas podumenvckozo Kaacca. B maxom cayuae nado nonwi-
mamuca npefocmasumb 3aWueH bl Memold podumenvckozo Kaacca
(6 udeane — KoHCMpPYKMOP ), ycmarnasausarowuii smu snavenus. Kax 6ut
8bL HU nocmynuau, He dasaiime memody podumenbckoz0 Kaacca UMA, no
KOMOPOMY €20 MONCHO Obl0 Obl NPUHAMb 34 Memod YCMAHOBKU 3HALEHUA.

¢ BrimosuuTe KOMIWAAIMIO X TECTHPOBAHHE.
¢ VYpanuTe METOJ YCTAHOBKMH.

¢ BrinosHure KOMIINJIALHIO.

Npumep
BoT npocroit npumep:
class Account {
private String _id,

Account (String id) {
setld(id)
}

vo1d setId (String arg) {
_1d = arg,

}
ITOT KOJX MOYKHO 3aMEHHUTH CIeLYIONIAM:
class Account {
private final String _1id,

Account (String id) {
_1d = 1d,
}

BosaukaoT npobieMil HECKOABKUX BUAOB. IlepBriil cayuait — BEIDOJIHE-
HIe BRIYUCJICHWA HaZ apryMeHTOM:

class Account {

private String _1id,

Account (String 1d) {
setld(1d),
}

void setld (String arg) {
_1d = ZZ' + arg,
}
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Eciu nusMenenne npocroe (Kak 35ech) 1 KOHCTPYKTOD TOJAbKO OAUH, MOKHO
BHECTH M3MEHEHHs B KOHCTPYKTOp. Eciu M3MEHeHHe CIA0MKHOE UIU Heo6-
XOJYMO BHIIOJHATSL BEIBOB U3 PA3JINYHBIX METONOB, S JOJYKEH CO3/aTh Me-
ToZ. B aTOM ciyuae HaJ0 IPUCBOUTH METORY UMS, Aejalolllee SCHBIM €ro
HasHAUeHNe:

class Account {
private final String _1id,

Account (String 1d) {
initializeld(id)
¥

vold 1nitializeld (String arg) {
_id = ZZ + arg,
}

HerHHTHLIfI cnyqaffl BO3HHKaeT, Korga eCTb NOAKJIACChl, MHULINAIUINDY-
IOoIIHe 3aKPBITHIE IEPEMEHHBIE POAUTENBCKOI'O KJlacca:

class InterestAccount extends Account
private double _interestRate

InterestAccount (String 1d, double rate) {
setIld(id),
_lnterestRate = rate,

}

IIpoGsiema B TOM, 4TO HeJb3s HEIIOCPEACTBEHHO OOPATHTLCHA K 1d, 4TOORI
[OPUCBOUTL eMy 3HadeHue. CaMbIM JyuyIllNN, peiReHneM GyAeT HCIOIB30-
BaTh KOHCTPYKTOP POAUTENBCKOTO KJAACCA:

class InterestAccount

InterestAccount (String 1d, double rate) {
super(id),
_1lnterestRate = rate,

}

Ecau sto HEBO3MOXKHO, TO JyUIlle BOCOHOJAb30BATHCA METOJOM C XOpPOIINM
HasBaHUEM:

class InterestAccount

InterestAccount (String 1d, double rate) {
1nitializeld(ad),
_1lnterestRate = rate,

H
Cﬂel];yeT TaK>Xe pacCMOTpeTh cnyqaﬁ IIPUCBOEHHUA 3HAYECHUA KONJIEKITHHA:

class Person {
Vector getCourses() {
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return _courses,

}

vold setCourses(Vector arg) {
_courses = arg

}

private Vector _courses

3neck A XoUy 3aMEHUTE MeTO/ YCTAHOBKY OTleDalluAME J0GaBIeHUS B yia-
JIeHus. ITO OnmchiBaeTcs B « AHKAICYIALINY KOJJIEKIINH » (Encapsulate
Collection, 214).

CokpbiTne metopa (Hide Method)

Metozg He ucronp3yercd HUKAKUM IPYIUM KJIaCCOM.
Cdenaiime memod 3aKpvlmobLm.

Employee A > Employee

V4
+aMethod - aMethod

MoTusuposka

PedaxTopuHr yacTo 3aCTaBISET MEHATH PelleHe OTHOCUTENIHHO BUAMMOC-
Ty MeTonoB. OGHADYKHTH CIYYaM, KOrja ciaeAyer PaCUIMPHUTh BEAUMOCTD
MEeTOja, JIETKO: METOJ HYKEeH APYIoMy KJIaccy, I03TOMY OTDaHNYEHUS BU-
JumocTy ocnabnaores. HecKoMbKO coXHee OnPeAesInTh, He ABIAeTCA JU
MeTOJ U3JIUIIHEe BUAMMEBIM. B Mieane HEKOTOpOe CPelCTBO AOJMKHO IIPORe-
DATH BCe METOXEI U ONPE/eNIATh, HeJIb3A JIU UX CKPBITh. KCJIu Takoro cpej-
CTBa HET, BBl CAMH JOKHBI DETYJISPHO IPOBOAUTE TAKYIO IIPOBEPKY.

OueHb yacTO MOTPeGHOCTL B COKPBITUM METOJOB IOJYYEeHUA U YCTAHOBKH
3HaueHN# BOSHUKAET B CBA3M ¢ paspaboTKoii Gosee Goraroro unrepgeiica,
MIPEAOCTABIIAIOMIETO JOIIOJHUTEIbHOR NoBeeHre, 0COOeHHO eciIil Bbl HAYH-
HaJIF ¢ KJIacca, Majo 4To J00aBAABINErO K HPOCTOH MHKAICYJIALHM JaH-
#bix. ITo Mepe BCTpaumBaHUA B KJI4CC HOBOrO NMOBeAEeHUs MOKeT o0Hapy-
JKUTHCA, UTO B OTKPBITHIX METOJAaX IOJIYUeHHS ¥ YCTAHOBKY GoJiee HET Ha-
JoGHOCTH, K TOTHA MOYKHO HX CKPBITh. Ecnu clesarTh MeTOABI MONyIeHHU T
MY YCTAHOBKHU 3aKPBHITHIMU M KMCIOJb30BAThL IPAMON JOCTYH K IIepeMeH-
HEIM, MOKHO YIAJIATH METOX.

TexHuka

¢ PeryjadapHo npoBepaiTe, He HOSBUIACH JIX BO3MOXKHOCTE ClleJIaTh METO/
60Jiee 3aKPBITHIM.
» Hcnonvsyiime cpe@cmea konmpoas muna lint, denaiime npogepru epyy-

HY10 nepuodudecku u nocie ydarenus obpawenus k¥ memody us 0pyzozo
Kaacca.
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> B ocobernocmu uugume maxue ciyau 01 memodos yemarnosru.

* JlenaiiTe KaxAbIi METOJ KAK MOJKHO 60JIee 32K PHITHIM.

¢ BrnosnHsANTe KOMOIHJIAIIIO IIOCTE X C i
MeTOJO0B.
» Komnunsmop Hem Heol-

2X00uMOCTIU 6 KOMNULAYUY NOCIe KaXd0zo usmereru. Ecau ymo-mo ne
mar, owubKa 1ezKko 06HAPYHUBAENCA.

3ameHa KOHCTpykTopa habpnyHbIM MEeTOA0M
(Replace Constructor with Factory Method)

Bel X0THTE IPH CO3aHUH 00BEKTA feJaTh HeuTo Gousiee.

3a. pabp M

Employee (int type) {
_type = type;

static Employee create(int type) {
_return new Employee(type); ~ 3 3 42
3 : 3 &

MoTusupoBka

Camas OueBHHAS MOTHBMDPOBKA «3aMEeHBI KOHCTDYKTODA (habpHUHBIM Me-
Tomom» (Replace Constructor with Factory Method, 306) cBazana ¢ 3ame-
HOI KOZla THIIA CO3/JaHHEM MOAKJIAcCOB. VIMeeTcss 06/bEKT, KOTOPHIA 00bIY-
HO CO3/JaeTCA ¢ KOJOM THIA, HO Teneps Tpebyer moaxaaccos. KOHKpeTHEIR
TOJKJACC ONPEAENAeTCs KOJOM THma. OJHAKO KOHCTPYKTODHI MOTYT
BO3BPAINATH TOMKO DK3EMILIAD 3alpAIHBaeMOoro ofhexta. IoaTomy Hazo
3aMEeHUTH KOHCTPYKTOP habpuunniM MeToxoM [Gang of Four].

PabpuIHEIe METOABI MOXKHO HCIIOJIL30BATH U B APYIAX CHTYaudaX, KOTAa
i P . OHH BAXKHBI
npu «3aMeHe 3HaYeHHA cChLIKON» (Change Value to Reference, 187). Ux
MO’KHO TaKe IPUMEHATH /A 3aJAHUA DASTHIHEIX DEKHMOB CO3JAHHS,
BBIXOAAINHUX 38 PAMKH YHCJIa ¥ THIIOB IapaMeTPOB.
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TexHuka
* Cospaiire pabpuunslit MeTox. ITycTs B ero Tejle BRIBBIBAETCH TEKYINMit
KOHCTDYKTOD.

¢ 3aMeHHTe Bce 06pallleHNA K KOHCTPYKTODPY BBI30BaMH (habpHUHOTO Me-
TOZA.

¢ BrnonHARTEe KOMIHIAINIO ¥ TECTUPOBAHME OCIE KaX A0 3aMeHbL.
¢ OO0BABUTE KOHCTPYKTOP 3aKPBITHIM.

¢ BrImoJgHUTE KOMIUIALAIO.

Mpumep

Cxopblif, HO CKYYHBIH 1 U3OHTEIN IPHMED JaeT CUCTEeMa 3apILIAThl CJIyKa-
mux. Ilycrs Kiace cayxangero Takoif:

class Employee {

private int _type

static final int ENGINEER = 0
static final int SALESMAN = 1
static final 1nt MANAGER = 2,

Employee (int type) {
_type = type,
}

A xody cospgaTb mogKjaccel Employee, COOTBETCTBYIOLIME KOAAM THIIA, IIO-
9TOMY MHe HYKeH habpuuHbIii MeToI:

static Employee create(int type) {
return new Employee(type)
}

ITocsie aroro A M3MEHSIO BCE MECTA BEIZOBA HAAaHHOI'O KOHCTPYKTOpa Tak,
4TOOBI BLIBBIBAJICSH STOT HOBBIM METOH, U AeJai0 KOHCTPYKTOP 3aKPbITBIM!

client code
Employee eng = Employee create(Employee ENGINEER),

class Employee
private Employee (int type) {
_type = type,
}

Mpumep: co3paHmne NOAKAACCOB C MOMOLLBIO CTPOKWU

Iloka BRIMI'DHILI He BeJHUK; IIOJIb3a OCHOBaHA Ha TOM (paKTe, UTO d OTHAETIU
[IOJIyHaTes BBI30BA AJIA CO3JAaHNUA 00BEKTa OT Kjacca co3jaBaeMoro oom-
exTa. Ecsiu nosaHee A npuMeHIo «3aMeny KOAa TuIa nogriaaccamus» (Repla
ce Type Code with Subclasses, 228), 410651 Ipeo6pPa30BaTH KOJHI B IIOAKJIAC-
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¢kl Employee, s CMOTY CKPBITh 9TH IIOKJIACCHI OT KJIIHEHTOB, HCII0JIL3Y4d dhab-
PUYHBIA METOJ:

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(’ Incorrect type

code value )

!

TL10X0 B 3TOM TO, UTO ecThb omepaTop switch. Ecau npugerca 1o6aBadaTs HO-
BRI IOJKJAcC, MOTpebyeTcs BCIOMHUTL 00 OOHOBJIEHMH STOTO OIleparopa
switch, a & CKJIOHEH K 3a6BIBUMBOCTH.

Xopomuit coco0 CIPaBUTHCS ¢ 3THM — BOCIOJB30BATBHCS (lass forName.
ITepBoe, uTO HALO cAeNATH, 9TO UBMEHUTH THI ITapaMerpa, YTO, B CyHIHO-
CTH, SBJIseTCH pasHOoBUAHOCTRIO «[IlepeumMenoBanus MeTona» (Rename Me-
thod, 277). CHauaJsa g CO34a10 HOBLIM METOJ, IPHHUMAIOIIUYE CTPOKY B Ka-
qecTBe apryMeHTa:

static Employee create (String name) {
try {
return (Employee) Class forName(name) newInstance()
} catch (Exception e) {
throw new IllegalArgumentException ( Unable to instantiate + name)
}
}

ITocyie sTOTO 1 MpeoGpasyro MpuHEMAalOIWIUH Iesoe create, 4ToOBl OH HC-
MIOJIb30BAJI 3TOT HOBBII METOZ:

class Employee {
static Employee create(int type) {
switch (type) {
case ENGINEER
return create( Engineer )
case SALESMAN
return create( Salesman )
case MANAGER
return create( Manager ),
default
throw new IllegalArgumentException{ Incorrect type code value"),
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3areM MOXKHO pafoTaTk C KOJOM, BEIBHLIBAIOLIUM Create, 3aMeHAs TaKue
OpefJIOKeHNns, KaK

Employee create(ENGINEER)
Ha

Employee create(“Engineer”)

Tlo 3aBepineHNM MOMKHO YAAJMHUTH BEDCHIO 3TOI'0 METOLA C IeJOUUCTEeHHLIM
IIapaMeTpoM.

Taxoi#t mogxoa XOpOIIT TEM, UTO YCTPaHAET HEOOXOLNMOCTEL B OGHOBJICHNH
MeToza create npu KoOaBIeHMH HOBBIX IOAKJIaccoB Employee. OgHako B Ta-
KOM IOAXOfe HeJOCTAeT IIPOBEPKH Ha dTalle KOMIWIANNU: opdorpadu-
YyecKas OIINOKa IPUBOJUT K OIINOKe 9TaTnia UCIIONHeHUA. EC/Iu 3To BasKHO,
A MCIOJIL3YIO SBHBEIM MeToZ (CM. HUKe), HO TOTAA S JOJLKeH Ko0aBIATh
HOBBIA METOJ BCAKHUI pas, KOTJa BBOJUTCA HOBBIM MOAKJACC. OTO KOM-
IIpoMucc Mexay rubkrocThio u fesonacHocThio THIA. K cuacThio, eciu mpu-
HATO HeBepHOe peilleHWe, MOYKHO M3MEHUThH ero, o0paruBmuck K «Ilapa-
MeTpu3anuu Merona» (Parameterize Method, 286) unu «3aMmeHe mapamMer-
pa aBEBIME MeTonamu» (Replace Parameter with Explicit Methods, 288).

Hpyras nmpuwumuHa ocTeperaTbesa class forName cBg3aHa ¢ TEM, 4TO OH OT-
KpPBIBAET KJIMEHTAM UMeHa MOJKJIACCOB. TO He OUEHBb CTPAIIIHO, ITOCKOJIb-
KY MOX{HO HCIIOJIL30BAThH APYTHe CTPOKU M OCYIIECTBJIATH APYroe MOBefe-
HHe ¢ IOMOoIIbI0 habpHUUHOro MeToLa. ITO BeCKoe OCHOBAaHNE, YTOOHI He yaa-
J4Th GabpHuKy ¢ moMoinso « Berpansanusg merogas (Inline Method, 131).

I'Ipumep: co3paHvie NoAKNaccoB AsBHbIMU MeTOAAMM

Mo:xHO MPUMEHUTE APYIO# MOAXOX, YTOORI CKPHITH IIOAKJIACCH ¢ IIOMOIIBLIO
ABHBLIX METOJOB. OTO NOJE3HO, KOTJa eCTh JIUIIL HeCKOJbKO IOJKJIACCOB,
KOTOpbie HE H3MEHATCH. II03TOMYy MOMHO MMETh abCTpPaKTHEBIM Kjace
Person (aumo) ¢ mogaxjaaccamu Male (mysxumua) u Female (ckeHIuHA).
Hauny ¢ ompeseneEus B POAUTEIbCKOM Kjacce GabpUyHOro MeToda IJid
KaKJI0r0 IIoAKJIAcca:

class Person 4
static Person createMale(){
return new Male(),
}
static Person createFemale() {
return new Female(),

}
ITociie 3TOrO0 MOKHO 3aMEHUTH BEI3OBEI BHa

Person kent = new Male()

TaAKNMMU:

Person createMale()

Person kent
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B peayJsibTarte pofuTeNbCKEAN Kitace 061aaeT SHAHUAMY 0 ogKIaccax. Ec-
JIH 3TO HEXKEJATEeJHHO, Hy:KHA GOJee CIOKHAA CXeMa, HAIDUMED CXeMa
«product trader» [Biumer u Riehle]. Yame Bcero, BpoueM, TaKue CI0MK-
HOCTH He HY’KHEI, H 5TOT II0AXO0J IPEKPACHO paboTaer.

WHkancynauus Hucxogsuiero npeobpasoBaHus
Tuna (Encapsulate Downcast)

Metoz BogBpamaer o6HeKT, K KOTOPOMY BHIGHIBAIOIIMH JOJKEH NpUMe-
HUTh HUCXOAAIIEE TPeofpasoBAHMe THIIA,

ITepe. 0. 6HYmMpb Memoda.

Bt

Object lastReading() {
return readings.lastElement();

2

W

Raading‘};a{%&%aﬁiﬁg() {
return (Reading) readings. lastElement();

MoTtusupoBska

Hucxopsimee npeo6pagopanme THIIA ~ O/{HA U3 CAMBIX HEIIPHATHBIX BeIrel,
KOTOPBIMU NPUXOIUTCH 3AHMMATLCA B CTPOTO TRUARDOBARHLIX 00-sass-
Kax. OHO HENPUATHO, OTOMY YTO HeH BBI
KOMITMJIATOPY TO, 4TO OH 0JI2KeH coobpaants cam. Ho nockoabky coobpa-
3UTH GLIBAET JOBOJBHO CIOMKHO, IPUXOMUTCH JeIaTh HTO CAMOMY. DTO 0CO-
GeHHO pacmpocTpaHeHo B Java, Ijie OTCyTCTBHe mabIOHOB O3HAUAET, YTO

e THIA HyKHO BB KaxAbIA Pas, KOrxa 00HeKT Bhi-
Gupaercsd U3 KOJJIEKIIAM.

Hucxopsamee npeo6pasoBanue TUMA MOXKeT GLITH HEM3BEKHBIM 3JI0M, HO
TIPHMEHATH ero CAeAyeT KaKk MOXHO pexe. TUT, KTO BO3BpalllaeT 3HAYeHHe

13 METO/Ia ¥ 3HAET, UTO THII HTOTO Bosee crieruam uem
VKABaHHBIA B CUTHATYDE, BOBJIAraeT JMITHIOK PaboTy Ha CBOMX KJIMEHTOB.
Bwmecro Toro uro6sr ux THIA,

BCer/ia cjiefyer nepefiaBaTh MM HACKOJIBLKO BO3MOKHO Y3KO CTIeIIUATH3HpPO-
BaHHBIA THII.
acTo Takas CUTYaIus BOSHHKAET [UIS METOJOB, BO3BPAINAIOLIAX HTEpa-

TOP WM KoJuleKnuio. Jlyumie mocMOTpHTe, JJIS UEero JIOAYM HCIOAB3YIOT
aToT u LAl OT: ’if MeTox.
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TexHuka

e JIlouniure cydyau, Korjga upuxoauTcs BelIIIOJHATH npeoﬁpasoBaHne TH-
ma pea3yjabTaTa, BO3BpalmaeMmoro MeToaoM.

> Taxue cayiau wacmo 803HuUKaOm ¢ Memoaamu, 8038pawiaruuMiL Koa-
JAEeKYUI Uau umepamop.

¢ JlepemecTure npeobpa3oBaHue TUIIA B METO/.

> Has memodos, 6036pawaouux KoileKuUW, npumenume «HHrancyara-
yuto konnexyuu» (Encapsulate Collection, 214 ).

Mpumep

Ecrs MeToz ¢ mMeHeM lastRead1ng, Bo3BpaIlaoNIni nocaeLHee JaHHOE (110~
KasaHHe npubopa) U3 BEeKTOpa:

Object lastReading() {
return readings lastElement(),
}

CJIe,I[yeT 3aMEHHUTH €I'0 TAKHUM:

Reading lastReading() {
return (Reading) readings lastElement(),
}

XopoIiio JenaTh 3TO TaM, I/leé HaXOoAaTcHA Kiacchl Koqnernuii, Ilycrs, Ha-
IpUMep, 3Ta KOJLIEKIUA U3 Reading HaxoguTcA B Kiacce Site, ¥ eCTh TaKOH
KOZ:

Reading lastReading = (Reading) theSite readings() lastElement()

H36exaTs mpeodpasoBaHUA TUIOB U CKPBITH UCIIONB3YEMYIO KOJIEKIHIO
MOIKHO C TIOMOIIBIO CIEAVIOMIEro KOJA:

Reading lastReading = theSite lastReading(),

class Site
Reading lastReading() {
return (Reading) readings() lastElement(),
}

HpH HU3MEHEeHU U METOAa, B pe3yJabTaTe KOTOPOI'o BO3BpamaeTcsa IMogKaace,
MEHAETCHA CUTHATypa, HO CoOXpaHdaercd paﬁo'rocnocoﬁﬂoc'rs UMeIUIErocH KO-
aa, IIOTOMY 4TO KOMIIHUJIATOP YMeeT HCIOAb30BATHL IOAKJIACC BMECTO POAH-
TeJILCKOTO KJacca. KoHeuHO, IIPY 9TOM AOJIKHO OLITH FapaHTHUPOBAHO, YTO
IIOAKJIACC He HAejiaeT HUYEro, HapyLIalliero KOHTPAaKT POAUTEJIBCKOIO
KJacca.
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3ameHa Kopa OLUMGKY UCKIIOYUTENBHON
cutyaumen (Replace Error Code with Exception)

MeToy BO3BpaIaeT 0co0bIH KO, MHANIAPYIOMAIL OmuOKY.
Bosbydume 6mecmo 3mozo UCKLI0LUMENbHYI0 CUMYAYUIO.

int withdraw(int amount) {
if (amount > _balance)
return -1;
else {
_balance -= amount;
return 0;

4

2

void withdraw(int amount) throws BalanceException {
if (amount > _balance) throw new BalanceException();
_balance -= amount;
}

MoTusumposka

B koMmbioTepax, KaK ¥ B JKUBHH, HHOT/A IPOMCXOJAT HEIPUATHOCTH, HA
KOTOpbIE HAJI0 KAK-TO pearnpoBars. IIpoine Bcero ocTaHOBHTE IPOrPaMMY
¥ BEPHYThH KOJ OIIHGKU. DTO KOMILIOTEDHLIH 9KBUBAJIEHT caMoybuiicTea
13-3a ONO3J@HUA Ha caMmoJer. (5 Obl He ocrajics B MUBBIX, OyAb y MeHA
XOTB JIeCATh 3 u3HeH.) XoT#d d U IEITAICH IIYTATH, HO B PEIEHUH KOMITBIO-
Tepa 0 caMoyOuiicTBe ecTh CBOM NOCTOMHCTBA. Eciu moTepu OT Kpaxa mpo-
TpaMMBbl HeBeJIUKH, a IMO0JL30BATENbL TepIeJUuB, TO MOM¥HO U OCTAHOBUTH
nporpamMmmy. OAHSKO B BaXXHBIX NIPOTrpaMMax JOJHBI IPUHUMATLCH Gonee
paguKaabHbIe MEDBI.

IIpo6irema B TOM, YTO Ta YACTHL IPOrPAMMEI, KOTOPasA OOHADYKHJIA OIING-
Ky, He BCerjla ABIAETCSA TOM YACTBIO, KOTOPASA MOMKET DellINTh, KaK ¢ 9TOH
ommubkoii cipasuThes. Korja HekoTopas mponeaypa oGHapyKUBaeT Omu6-
KY, OHa JIOJI’KHA COOBIIMTE O Heil B BRIBBABIINIA €€ KO, 8 TOT MOKET Iepe-
ciaTh OmuOKy BBEPX IO IemouKe. Bo MHOIMX SBBIKAX JJIA 0TOGDarKeHHS
OImUGKH OTBOAUTCS CHELUATbHOE YCTPORCTBO BEIBoAa. B cucremax Unix u
ocHOBaHHBIX Ha C TPaUIMOHHO BO3BPAIAETCS KO, YKA3bIBAIOIMiT Ha yC-
TENIHOE MUIN HeyAaYHOe BEIIONHEHHe IIPOrPaMMEL.

B Java ecTs JIyumIHi cIocod — HCKIIOYHTENbHBIE CATYanun. MX mpenMy-
I[ECTBO B TOM, YTO OHM YETKO OTAEJAIOT HOPMAILHYI0 06paboTKy oT 06pa-
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~1

Gotku omubox. Biarogaps stomy ofierdaercs NOHUMAaHUE HpOI‘paMMJ
a co3faHWe INOHATHBIX IIPOI'DAMM, KaK, I HAJAeIOCh, BBl TEIlePh BEPUTE, AT
JOCTOMHCTBO, KOTOPOE YCTYIIaeT TONBKO 61aT0UeCTHIO.

TexHuka

Onpegenute, OyaeT JU HCKIIOUUTEIHHAA CUTYallNd IPOBEPAEMOi My
HEeIpPOBEPAEMOH.

» Ecau evisviearuwuil omeeyaem 3a NposepKy ycrosus neped 6v.3080x,
cOenailme UCKIOUUMENbHYI0 CUMYAYLI0 HeNnpoeepaemoil.

> Ecau ucknodumenvHas cumyayus nposepsemas, co3daiime HOBYIW
UCKAIOUUMENbHYI0 CUMYAYUI0 UL UCROAb3Yilme CyYuecmayouy. 4

Haiignre Bce MecTa BEI30Ba 1 MOAUGUIUPYHTE UX I MCIOJIL30BAHU
MCKJIIOUNTENBHON CUTYal M.

» Ecau ucknioiumenvHAs cumyayus Henpoeepsemas, moduguyupyiime
Mecma 8vi308a max, imobvi neped obpaujenHuem ¥ memody nposodunace
coomeemcmaeywas npogepra. Buinonuaiime KOMRULAYUI U MeCMUpo-
8aHnue nocne xaxicdoii modupurayuu.

» Ecau uckamniumenvHas cumyayus npogepiemas, moduguyupyiime mec-
ma 8b.306a Mak, 4¥Mobsl 8b.308 Memoda npoucxodun  6a0Ke try.

WNsmenuTe CHUTHaATYPy MeToaa, yToOBI OHA OTpaXaJja ero HOBO€ UCIIOJIb
30BaHue.

Ecau Touek BBIZOBA MHOT'0, MOXET HOTpeﬁoBaTLCH CJIHIIKOM MHOI'O U3Mé€
"Hernuit. MoxHO ofeceuuTh MOCTEeNeHBHIH epexo], BLINOJNHAA CAEAYIO
ojue marm:

Onpepenurte, 6yeT I UCKIIOUXATENbHAS CUTYAIUs IPOBepsIeMoit (11
HenpoBepsaeMoi).

CosnaiiTe HOBBIM METOJ, UCIOJL3YIOIIUH JaHHYIO UCKIIIOUNATEIBHYIO CH
TYaluIo.

MoaunbunupyiiTe IpexHEAI MeTOS TaK, YTOGH! OH BHI3HIBAJ HOBBIN.
BrinmosiHNTE KOMIHIANNIO U TeCTUPOBaHNE.

MoaudunupyiiTe Bce MeCTa BEI30Ba CTAPOr0 METOAA TAK, YTOORI B HUI
BBI3BIBAJICA HOBBIH MeTOZ. BpinosusaiiTe KOMIOIUJAALNIO ¥ TECTHDOBABM!
nocJje Kaskgoid MOIupUKAIINY.

VnanuTe npesxKHUHA METOL.

Mpumep

He CTPaHHO JIU, YTO B y‘{e6HI/IRaX II0 IIPOrPAMMMPOBAHUIO YaCTO MPEAIoIa
raeTcs, YTO HEJIb3A CHATH CO CUeTa 60JII>IIIe, YyeM OCTATOK Ha HeM, B TO BP€
MS KaK B peaJIbHOH KU3HU YacTO 3TO CAeNaTh MOKHO?

class Account
int withdraw(int amount) {
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> I'nasa 10 YnpoleHue BbI30OBOB METOA0R

1f (amount > _balance)
return -1,

else {
_balance -= amount,
return Q,

}

private int _balance,

Hemas U3MEHHUTH HTOT KOJ TaK, YUTOGHI MCHOJIB30BATE MCKIIOUATETLHYI
CUTYAaIHIO, A CHAYAJA JOJKEH PelIduTh, OyZeT JU OHA MPOBepAEMON Wi
HempoBepseMoi. Pelllenne 3aBUCHUT OT TOro, GYAET JIX POBEPKA OCTATKA
Ha cueTe nepej CHATHEM C Hero CyMMBbI BXOAHUTh B 00A3aHHOCTH BEI3LIBAIO-
LIEro WY IPOUEeAYPHI, BEIMOJIHAIIEH caaTHe. eI TPpOBEePKAa OCTATKA Ha
cueTe BMeHSAeTCA B 00S3aHHOCTD BhI3LIBAIOIIErO, TO BHI30B IPOIEAYDHI 414
CHATHUSA IIPEBLIUIAOUIEH OCTATOK CYMMBI OyaeT OIunOKOi nporpaMMUpORa-
HuA. IToCKOABKY 9TO IporpaMMHasn omubka, T. e. «1edeKT», S SOMKeH He:
TOJIL30BATh HEIIPOREPHAEMYIO MCKJIIOUHTENLHYIO cuTyaruio. Eciu mposep-
K& OCTATKA Ha CUYETY BO3JAraeTcs HA IPOLEAYPY CHATHA, A NOJKeH 005
ABUTH HCKIIOUUTENLHYIO CHTYaluio B uHTepdeiice. Takum cnocobom g
co00111a10 BHI3BLIBAIOIIEMY, YTO OH JOJIKEH JKIAThL BO3MOXKHOH HCKJIIOUH-
TEeJILHON CUTYALIMY ¥ NPUHATE HAAJIEKAIINE MEPhI.

ﬂpnmep: HenposepaemMasa ncknoumntTenbHaa cimtTyabius

BospMmeM cHauasna ciaydyail HenpoBepAeMOM UCKJIIUUTEeNLHON CHUTYAIMH.
51 orupmaio, 4TO MPOBEPKY BHITIOJHUT BhI3bIBatomnii. Cuepsa s paccMarpy-
BAal0 MeCTa BLI30Ba. B JaHHOM ciiydae KOJ BO3BpaTa He OJIMKEH HUCIIQJb-
30BaThCA HUTZE — 9T0 OB10 ObI ONTMOKO# IPOTPAMMUPOBAHNSA. Y BUIEB KOJ
THIIA

1f (account withdraw(amount) == -1)
handleQverdrawn()
else doTheUsualThing()

A JOJIKEH 3aMEeHHUTh €ro TAKUM, HallpuMep:

1f (Yaccount canWithdraw(amount))
handleOverdrawn(),

else {
account withdraw(amount)
doTheUsualThing()

}

Tlocne KaXJaoro u3MeHEeHNA A MOI'Y BHINOJHUTH KOMIMIAIIUIO X1 TECTUDO-
BaHue.

Teneprs Hazo yopaTh Kof oIMUOKM ¥ N0OGaBUTL MeHepUPOBAHUE HCKIIO-
YHTENbHON CUTyanuu B ciayuae omuOku. IlockonbKy noBefeHne gBiagercd
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HUCKJIIOYUATEIBbHBIM (IIO onpeaeneumo), f UCIIQJIBE3YIO 3alIUTHOE IPeAJIO.
HUeE JJIA NPOBEPKH YCIOBUA:

vo1d withdraw(aint amount) {
1f (amount > _balance)
throw new IllegalArgumentException ( Cnuwkom semmka CymMa ),
_balance -= amount

}

IMockonpKy 3T0 omnGKa NPOrpaMMUPOBAHUA, CIeyeT CHIHAIM3NPOBA
0 Heii elrje OoJiee ABHO DK IOMOIIH YTBEPIKACHUA:

class Account
vo1d withdraw(int amount) {
Assert 1sTrue ( CpeacTs [OCTATO4HO  amount <= _balante),
_balance -= amount
}

class Assert
static void 1sTrue (String comment boolean test) {
1if (! test) {
throw new RuntimeException ( 0Tka3 yTBepxaeHus + comment),
}

Npumep: nposepsemas UCKIOUUTENbHAS CUTYyaLUMUS

B caryuae upoBepaeMoil UCKIIOYUTENBHON CUTYAINY A JEHCTBYIO HECKOJIb-
Ko yHaue. CHayasa A cO34a¥0 NOAXOAANIMY HOBLIH KAACC UCKIIOYUTENLHON
CUTYAINH (MJIH UCIOIBL3YIO UMenniics):

class BalanceException extends Exception {}
3aTteM sI MOZUPHIIUDYIO OOPAIIEHNS K METOLY, YTOOK! OHM BHITVIALENH TaK:

try {
account withdraw(amount)
doTheUsualThing()

} catch (Balancekxception e) {
handleOverdrawn()

t

IHocne 3TOr0 & MOZUMHIUPYIO METON, CHUMAIOLINE CYMMY CO CUeTa, HCII0JIb-
3y4d B HeM UCKJIIOUUTENBbHYIO0 CUTYANIO:

vo1d withdraw(int amount) throws BalanceException {
1f (amount > _balance) throw new BalanceException()
_balance -= amount,
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er. Ecau MecT BHIBOBA MHOTO, TO IPUAETCHA BHIIOJHATL GONBLITYIO MOAM-
puxanuio 6e3 TPOMEIKYTOUHBIX KOMINIANAA X TECTHPDOBAHUA.

B Taxkux caydagx MOXKHO IPUMEHATL BpeMeHHBI IPOMEXXYTOYHEBIH MeTOz,
Hauny ¢ Toro ke ciyuasi, YT0 ¥ PaHblIe:

1f (account withdraw(amount) == -1)
handleOverdrawn(),
else  doTheUsualThing(),

class Account
int withdraw(ant amount) {
1f (amount > _balance)
return -1
else {
_balance -= amount
return 0

}

IlepsuIit mar cOCTOUT B CO3Z@HUYN HOBOT'O METOZA wlthdraw, HCIIOJIB3YIOIe-
I'0 UCKIIOUUTEILHYIO CUTYALHIO;

vold newWithdraw(int amount) throws BalanceException {
1f (amount > _balance) throw new BalanceException(),
_balance -= amount,

}

3ateM A MOAUGDHUIUPYIO TEKYILNHA METOA wlthdraw Tax, 4yTo6 OH HCHOIB30-
BaJl HOBBI MeTox:

1nt withdraw(int amount) {
try {
newWithdraw(amount},
return 0,
} catch (BalanceException e) {
return -1,
}
¥

CJIGJIHB 9TO, A MOI'Y BBIIIOJHHTE KOMIMJIALNI H TeCTHPDOBaHUe. Ilocae
4ero — 3aMeHNTh KaKJgoe U3 oﬁpame}mﬁ K IIpEXXHEMY METOAY BbI3SOBOM HO-
BOTO!

try {
account newWithdraw(amount),
doThelUsualThing()

} catch (BalanceException e) {
handleQverdrawn()

}
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TIpu Haguuuy 06OHX (CTAPOTO ¥ HOBOTO) METOOB MOYKHO BEITIOJIHATH KOM-
MUJIAIIIO ¥ TECTUPOBAHME TIOCITE KAMKI0M MOANMUKAINY. 3aBePIINB H3Me-
HeHUs, A MOIY YAATHTH CTADBIH MeTox u npumeHnTs «Ilepenmenosanme
meroza» (Rename Method, 277), 9To6bI JaTh HOBOMY METOJY CTapOe UMS.

3ameHa UCKNIoYNTENbHOW CUTYyaL MK NPoBEePKOn
(Replace Exception with Test)

Boabyx/aeTca MCKIIOUUTENIbHAS CHTYALUA [P BBEIIOJHEHUM YCIOBHA,
KOTOPOE BRISBIBAIOIIMH MOT CHAYAJIA IIPOBEPUTh.

H3merume k00 61306a mak, wmolblL OH CHALANLA 6bINOJHAL NPOBEPKY.

double getValueForPeriod (int periodNumber) {
try {
return _values[periodNumber];
} catch (ArrayIndexOutOfBoundsException e) {
return 0;
)
}

4

\'2

double ‘getValueForPeriod (int periodNumber) {
4 1f (periodNumber >= _values.length) return 0;
return _values[periodNumber];

}

MoTusupoBka
HcraounTenpabie CUTyanuu OPEACTABASIOT coBON BajskHOE JOCTHIKeHUe
SABBIKOB ITPOT'D Onn 10T H36exaTh CIIOM

HOT'O KOZa B peayJbTaTe «3aMeHBI KOZA OMNOKH MCKIIOUUTETHHON CUTYa
nwueii» (Replace Error Code with Exception, 312). Kak 1 MHOTUMY ADYTAMHI
VAOBOJBCTBASAMHM, UCKJIIOUATEILHEIMA CHTYAIUAME HHOTAA 3I0YHOTped-
JISIIOT, W OHM NEPECTAaloT GBITh NPUATHEIME. MCKIIOUNTENbHbIE CATYAITR
JIOJIZKHBI HCHOJIB30BATECA /IS JTOKATUBAIMH HCKIIOUHTENBHOTO MOBEJe-
HUS#, CBABAHHOTO C HEOXKMAAHHOK ommbKoi. OHU He JOJIIKHEI CIY’KATH 38~
MeHOif IpoBepKaM BBIINOJHEHHA yCI0Buit. Ecu pagymHo peanonaraTs OT
BEIBHLIBAIOIIIETO IIPOBEPKY YCIOBUA MepeJ omepamnueif, To ciexyer obecte-
YUTH BO3MOKHOCTh IPOBEPKH, A BEIBLIBAIOIINE He [OJKEH 3TOH BO3MOMK-
HOCTBIO IpeHebperaTs.
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TexHuKa

¢ JlomecTuTe BHEpeJN NDPOBEPKY U CKONUPYHTEe KOJ M3 BJIOKA B COOTBET-
CTBYIOIYIO BETBB omiepaTopa 1f.

¢ TlomectuTe B GIOK Catch yTBep:AeHME, KOTOpoe OYAET YBeIOMJISTH
0 TOM, UTO 3TOT GJIOK BRHINOJHSETCH.

e BrimoJHUTE KOMIMIAINIO ¥ TECTUPOBaHKE,
e VYpamure 6JI0K catch, a Takixe GJIOK try, ecoan Apyrux 6JI0KOB catch Her.
¢ BuimoJHWTE KOMIUJIAIUIO U TECTUPOBaHUE,

Mpumep

Il aToro mpuMepa BO3bMEM OG'BEKT, VIIPABJIAOLIXI pecypcaMu, co3fa-
HHe KOTOPHIX 0OXOZUTCS JOPOT0, HO BOZMOKHO [IOBTOPHOE UX MCIIOJL30Ba-
Hue. Xopowuii IpuMep TaKoH CUTYyalluy JAIOT COeAUHEeHUA ¢ 6asaMu JaH-
HBIX. ¥ aiMUHUCTPATOPA COeJUHEHNN eCTh ABA MyJa, B OMHOM U3 KOTOPHIX
HAXOAATCHA pecypChl, JOCTYMHLIE MJIA MCIOJb30BAHMSA, & B IPYIrOM — yixke
BeIZesieHHEIe. Korja KIneHTy HysKeH pecypce, aAMHAHUCTPATOD IIPeJOCTaB-
JIAET ero U3 myJia JOCTYIHLIX U IePeBOJUT B IYJ BhAeNeHHbIX. Korga Kiau-
eHT BLICBOOOIKAAET pecype, aIMHHUCTPATOD BO3BpaIiiaeTr ero o6paTuo. Ec-
JIM KJIMEHT 3allpalliMBaeT Pecypc, Korga cBOGOJHEIX PeCypCOB HET, agMM-
HHCTPATOP CO3AaeT HOBHIM pecypc.

MeTO,ZI JJIS BbIJa4YM PeCypCoOB MOJKET BBITVIAJETh TaK:

class ResourcePool
Resource getResource() {

Resource result,

try {
result = (Resource) _available pop(),
_allocated push(result),
return result,

} catch (EmptyStackException e) {
result = new Resource()
_allocated push(result),
return result,

}
Stack _available,
Stack _allocated,

B nanHOM cayuae HexBaTKa pecypcoB He ABJAETCS HEOKUJAHHBIM IIPO-
HCHIeCTBHEM, [I03TOMY UCIIOJB30BATh HCKJIIOUUTENBHYIO CUTYAIIHIO He CJie”
Iyer.

Yro6p! yOpaTh HCKIIOYUTENbHYIO CUTYANINIO, A CHaYaa 1o6aBasio Heo6xo0-
JHMYIO IPpEABAPUTEJIbHYIO IIPOBEPKY, B KOTOpOﬁ OTCy’I‘CTByeT InoBeJgeHue:
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Resource getResource() {
Resource result,
1f (_available.isEmpty()) {

result = new Resource();

_allocated. push(result);

return result;

}
else {

try {
result = (Resource) _available.pop();
_allocated push(result),
return result,

} catch (EmptyStackException e) {
result = new Resource(),
_allocated push(result)
return result,

}

B TaxoM BapHaHTe HCKJIIOUUTEIbHAS CUTYanus He JOJKHA BOSHUKATD HU-
Korza. YToOs! IIPOBEPUTE 9T0, MOJKHO JOOABUTE YTBEPIKIEHWE:

Resource getResource() {
Resource result,
1f (_available 1sEmpty()) {

result = new Resource(),

_allocated push(result),

return result,

}
else {

try {
result = (Resource) _available.pop();
_allocated push(result),
return result,

} catch (EmptyStackException e) {
Assert.shouldNeverReachHere("available was empty on pop”)
result = new Resource(),

_allocated push(result),
return result, "

}

class Assert
static void shouldNeverReachHere(String message) {
throw new RuntimeException (message)},
}

Teneps s MOTy BEIIIOJHHTL KOMIMJISAIHIO ¥ TecTupoBaHue. Ecau Bce npoii-
JeT XOpOoUIo, d yAasio 6J0K try OJHOCTBIO!
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Resource getResource() {

Resource result,

1f (_available isEmpty()) {
result = new Resource(),
_allocated push(result),
return result

}

else {
result = (Resource) _avallable.pop(),
_allocated push(result), .
return result,

}

OG6BIYHO ITOCJIE HTOT'0 OKABLIBAETCA BO3MOKHEBIM IPUBECTH B IIOPAI0K YCIOB-
HbIf KOA. B mamHOM ciydae d Mory npumeHuTth «KoHcommpamuio py6iu-
pyomuxcsa ycJaoBHBIX ¢parmeHToB» (Consolidate Duplicate Conditional
Fragments, 246).

Resource getResource() {
Resource resuit,
1f (_available 1sEmpty())
result = new Resource()
else
result = (Resource) _available pop(),
_allocated push(result),
return result



11
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Ob6o61merne TOPoXKJaeT COOCTBEHHYIO I'DYINY pehakTOPUHTOB, B OCHOBHOM
CBSIBAaHHBIX C lIepeMelleHreM METOROB II0 mepapxuu HacjaegoBanud. «Ilogs-
eMm nond» (Pull Up Field, 322) u «Ilogpem metoga» (Pull Up Method, 323)
epemeInaoT GYHKIIUIO BBEpX M0 nepapxui, a «Cnyck mons» (Push Down
Field, 329) n «Cnyck metoga» (Push Down Method, 328) nepememaror
dyurnuio sEu3. [TogHEMATE BBEPX KOHCTPYKTOPHI HECKOJILKO TPYAHee, 1
3TH npolbgeMsl pemaiTes ¢ momombio «Ilognbema Tena KOHCTPYKTODa»
(Pull Up Constructor Body, 326). BmecTo ciycka KOHCTPYKTOpPa 4acto 60-
nee ynoOHOH OKaskIBaeTcs «3aMeHa KOHCTPYKTOpa (habpuYHBIM METOLOM »
(Replace Constructor with Factory Method, 306).

Ecau ecTh METOABI CO CXOAHBLIMY CXeMaMH TeJa, HO OTJIMUaloIiuecs B jeTa-
JIAX, MOYXHO BOCIIOJIb30BATECA «DOPMUPOBAHUM I11abJoHa MeToAa» (Form
Template Method, 344), uToObI pa3feIUTh OTANYKS ¥ CXOLCTBA.

ITomumo mepemelenus QYHKIIUHU 10 MepapXuy MOYKHO N3MEHSATHL Hepap-
XUI0, CO3JaBasd HOBEIE KJacchl. «Bhisenenue mogknaccas (Extract Sub
class, 330), «Brigenenue poguTeabcKoro kaacca» (Extract Superclass, 336)
u «Baigenenue untepoeiica» (Extract Interface, 341) ocyliecTBIAIOT 3TO
nyTeM (POpMHUPOBAHMA HOBEIX SJIEMEHTOB B Pa3JMuYHBIX MecTaX. «Brigese-
HUe uHTepheiica» (Extract Interface, 341) ocob6eHHO BAXKHO, KOTa HYKHO
IIOMEeTHUThL HeOONbIYyI0 YacTh GYHKINY A CUCTEeMBI THUIIOB. Ecyin B uepap-
XUH OKa3blBAIOTCA HEHYIXKHBIe KJACCH, MX MOXXHO YJAJUThL C ITOMOIIBIO
«CBepTriBanus uepapxun» (Collapse Hierarchy, 343).

HWuorga ofHAapyKUBaeTCH, UTO HEePAPXUUECKOe NpeACTABJIeHMEe — He JyU-
mni crnocob MoeTUpPOBaHUA CUTYalNH, ¥ BMECTO Hero TpefyeTcs qeJern-
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poBanUe. «3aMeHa HACJeJOBaHUsA HeserupoBanueM» (Replace Inheritance
with Delegation, 352) 1o3BoJIAeT NPOBECTH 3TO U3MeHeHue. MHOT/a :KU3HE
MOBOPAYNBAETCA MHaUE, U IPUXOJUTCS NPUMEHATh «3aMeHy Jesieruposa-
Hua HacaenosauueM» (Replace Delegation with Inheritance, 354).

Noabvem nons (Pull Up Field)

B IBYX NoAKJaccax eCTb OJHHAKOBOe I10JIe.

ITepemecmume noJge 8 podumensCKuil Kaacc.

Employee

Employee
\ > name

[ Z> \ 7 1 4& 1

Salesman Engineer

Salesman Engineer
name name

MoTusBunposka

Ecnu nogkacchl paspabaTeIBAlOTCS HE3ABUCHMO MJIH 00BeIUHAIOTCA IPU
npoBefeHnH pedaKTOPUHIA, B HUX YACTO OKABBIBAIOTCA AYOJIUPYIOMINECH
dyuxmuu. B yacTHOCTH, Iy0IUPOBATLCA MOT'YT HEKOTOPHIE moJs. UHorpay
TAKHUX I0JIeA OKA3LIBAIOTCA ONWHAKOBBIE MMEHA, HO 3TO Heo0s3aTesbHO.
ExmuacTBeHHbIH criocob pas3obpaThcsi B IPOMCXOLANIIEM — IIOCMOTPeTh Ha
TIOJIA ¥ TIOHATH, KaK C HUMH paboTaioT Apyrie MeTodbl. Ecay oHR ncnosb-
3YIOTCA CXOIHLIM 06pa3oM, MOXKHO UX 0000IIUTE.

B pesyasrare gy6iaupoBaHne YMEHbIIACTCA B ABYX OTHOIICHUAX. ¥ aand-
I0TCA LyONupylonuecs o6bLABICHNS JAHHBIX U IIOABIAETCH BOBMOMKHOCTD
epeMecTUTh U3 MOAKJACCOB B POAUTEIBbCKHI KJacc IOBeAeHNe, HUCIOJb-
3yIollee mMOJi4.,

TexHuka

i PaCCMOTpI/I’I‘e Bce cJIyYau HCIIOJB30BaAHUA IIOJIGI';I‘KaHﬂ:I/IL[aTOB Ha nepe-
MenleHue u y6e,zm're01>, YTO 3TH CJIy4Yar OAUHAKOBEI.

¢ Fcau y noseif pasHblie UMeHA, [IepeUMeHyiTe UX, jaB TO UM, KOTOPOe
BEI CUNTaeTe MOAXOAAIIMM JJis IIOJS B POAUTEIBECKOM KJacce.

* Brimoarure KOMITHUJISIINIO U TeCTUpOBaHue.
° CO3}.IaﬁT€ HOBOE I10JIe B POJUTEILECKOM KJjacce.

> Ecau noas 3axpvimoie, credyem cdenramsv note podumensvcrkozo KaaAcca
3AUUUEHHBLM, LIM0ObL NOOKAACCHL MOZAU CCOLLAMbCA HA Hezo.
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b Ynann're IIOJISI U3 IIOAKJIACCOB.
¢ Bumosnuure KOMIHJIAIIUNIO 1 TECTHPOBaHHUE.

¢ PaccMoTpuTe BO3MOYXHOCTH IPUMEHEeHNA K HOBOMY MOJI0 « CaMouHKAT-
cyaanuu noasi» (Self Encapsulate Field, 181).

Nopnbem metoaa (Pull Up Method)

B noaxJaccax eCTb METOJBI C UAEHTHUHBIMH pes3yJyipTarTaMu.

Iepemecmume ux 6 podumenscruil kiacc.

Employee
Employee
getName
[ 1 1 ' I
Salesman Engineer
Salesman Engineer
getName getName
MoTusuposka

Hyb6aupoBanue noseneHus Heo6XoMMO HCKIIIOYATh. XOTH JBa AyOJIHPYIO-
muxcd MeToJa IIpeKpacHo paboTaloT B CYIIECTBYIOUIEM BHjJe, OHM IIpej-
CTABJAIOT COGON NUTATENLHYIO CPeAY A BO3HUKHOBEHUSA OITUOOK B Oyay-
meM. [Ipu Hanuyuy 1y0IMpoBaHuS BCErJa eCTh PUCK, YTO IPY MOZUMUKA-
MK OFHOTO MeTOxa BTopoi 6yxer nponyimes. OGLIUHO HAXOLUTD AyOaAHKa-
THI TPYZHO.

IIpocrefimuii cayuail «Ilogpema meroga» (Pull Up Method, 323) BosHUKa-
eT, KOT/la TeJjla 000MX METOOB OJUHAKOBEI, UTO YKA3LIBAET HA IPOU3BEEeH-
Hble KOITMPOBaHWE W BCTaBKY. KOHeUHO, CUTyanus He BCerja CTOJbL Oue-
BHUAHA. MOXKHO TIPOCTO BBIMIOJHUTL PedaKTOPUHI M IOCMOTPETH, KaK
IpPOHAYT TECTHI, HO TOT/iA IPUAETCS IOJHOCTHIO IOJOKUTHCA HA CBOU TeC-
Tol. OOGBIYHO GLIBAET ITOJIE3HO MOMCKATH PA3INYMA B METOLaX, K KOTOPBIM
npuMensiercss pedaKTOPUHI; YAcTO B HUX obHapysKUBaeTcs HOBeAeHIE,
MIPOTECTHPOBATEL KOTOPOE 3a06LLIN.

Yacro ycroBusa ana «Ilogsema metonas (Pull Up Method, 323) BOSHUKAIOT
[ocJsie BHECEHNS HEKOTOPHIX naMeHenwit. MHorga B pasHbIX Kjaaccax obHa-
PY’KMBAIOTCS JBa METOAA, KOTOPbIe MOXKHO [IAPaMeTPU30BaTh TAK, UTO OHI
IPHUBOJAT, B CYIIHOCTH, K OJHOMY ¥ TOMY ke Merony. Torga, eciu ABU-
raThCA CAMBIMHU MEJKHUMH IaraMu, HaJO HapaMeTpHU30BATH KaKIbIA Me-
TOZ B OTAEJIBHOCTH, a 3aTeM 0606muTs ux. Ecin uyscTByere cefsa yBepeH-
HO, MOJKET€ BbIIIOJHUTH BCE B OJUH IIPHUEM.




324 naea 11 PeweHwe 3apad 0600WeHns

Oco6rril coyuain «Ilogpema metomas (Pull Up Method, 323) BozHuKaer,
KOI'Jla HeKOTODBIA MeToJ IOJKJIacca Heperpy’KaeT MeTol POAHUTEeLCKOro
KJiacca, HO BHIIOJIHALT Te JKe caMble AefiCTBUS.

Camoe HenpusartHoe B «Ilogneme metoza» (Pull Up Method, 323) To, uto B
TeJie METOAOB MOTYT OBIThH CCHIIKY Ha QYHKINU, HAXOAMAIIYMecHd B HOAKJIAC-
ce, a He B POJUTENbCKOM KJacce. Eciu QyHKUUS npeacTaBaser co6oi Me-
TOJ, MOXHO 00061iuTs M ero nudbo co3AaTh B POAUTENBCKOM Kjacce ab-
CTpPaKTHBIN MeTox. YTo6BI 570 paboTano, MOXKeT MOTPeGoBATECA U3MEHUTD
CHIHATYDPY METOJa UJIU CO3HATSH JeJIeTUPYIONINA METO.

Ecau ecTs iBa CXOJHBIX, HO HEOJMHAKOBBIX METO/a, MOXHO HOIPODOBAThL
ocyecTBUTh «@opmMupoBaHue mabnoHa merona» (Form Template Meth-
od, 344).

TexHUKa

hd I/Isyqn're MeTOoabl 1 y6e1m'rec5, YTO OHH UAEHTUYHEI.

» Ecau memodvl 6vinoanaiom, no-eudumomy, 00Ho u mo e, HO He udeH
MUYHbL, NPUMEHUMe K OOHOMY U3 HUX 3AMEHY anzopumMma, 1mobst cde-
Aamb UOeHMUYHBIMU.

e Fcau Y MeTOJ0B pa3Had CATHaTypa, UIBMEHUTE ee Ha Ty, KOTOPYIO XOTH~
Te UCIIOJIBE30BaTh B POAUTEJIBLCKOM KJjiacce.

¢ CospaiiTe B pOJUTEIBLCKOM KJIAacCe HOBBIM METOJ, CKONMMPYIHTE B HETO Te-
JIO OHOT'O U3 METOLOB, HACTPOHTE H CKOMIIUIUPYITE.

» Ecau evt pabomaeme co cmpozo MUNU3UPOBAHHbLM A3bLKOM U Memod 8bl
3vi8aem Opyzoii memod, KOMOPvLL npucymemayen 8 o00ux nodx.iaccax,
HO He 8 podumenvckoMm Kadacce, o6sasume abecmpaxmmuuiil memod 8 podu
menbsCKoM Kaacce.

» Ecau memod ucnoav3yem none nodxnacca, oopamumecsy k «IIo0semy no-
aa» (Pull Up Field, 322 ) uau «Camounkancyrayuu noas» (Self Encap
sulate Field, 181 ), o6sa8ume abcmpakmHublii Memod NORYy4eHUus u uc-
noas3yiime ezo.

¢ Vapanure OAMH METOJ IOLKJIACCA.
¢ BLITOTHUTE KOMIUJIANKIO ¥ TECTHPOBAHUE,

¢ TlpononskaiiTe yaaneHue MeTOLOB HOAKJIACCOB M TECTHUPOBAHHE, TIOKa He
OCTaHeTCs TOJHLKO METON POSUTEILCKOTO0 Kaacca.

¢ TlocMoTpuTe, KTO BLI3EIBAET STOT METOJ, ¥ BEISCHUATE, HEJIb3S JIA 3aMe-
HHUTb TUI O0BEKTa, C KOTOPLIM NPOMU3BOLATCH MAHUIYJISIUK, PORA-
TEeJILCKUM KJIACCOM.

Mpumep

PaCCMOTpI/IM KJIacC KJIHEHTa ¢ AByMsdA OAKJIacCaMu: OOBIYHBIM KJIUEHTOM
U IPHUBUJIIETMPOBAHHBLIM KJIMEHTOM.
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Customer

addBill (dat Date amount double)
lastBillDate

/N

I |

Regular Customer Preferred Customer
createBlill (Date) createBill (Date)
chargeFor (start Date, end Date chargeFor (start Date, end Date

MeTox createBil]l ugeHTHYEH B 060KX KJaccax:

vold createBill (date Date) {
double chargeAmount = chargeFor (lastBillDate, date),
addBill (date charge)

}

f He MOTy HEPEMECTUTH METOJ, B POAUTENbCKUI Kiace, TOTOMY UTO charge-
For pasauuHbIil B KaKAOM nojgkaacce. CHayasa A JoJKeH 00bABUTE €0 B
POIUTENBCKOM KJacce Kak abCTPaKTHBINA:

class Customer
abstract double chargeFor(date start, date end)

Ilocne sToro s mory ckoompoBaTh createBill M3 OAHOr0 M3 HOJAKJIACCOB.
A xoMnuiaupyio, coXpaHAs ero Ha MeCTe, a 3aTeM YAAJISI0 MeTok create-
B11l M3 OZHOIO U3 MOAKJIACCOB, KOMIIMJIUPYIO ¥ TECTUPYIO. 3aTeM f YHAJIAI0
€ro U3 APYroro moAKJacca, KOMIUJINDYIO H TECTHDYIO:

Customer

lastBiiDate

addBill (dat Date, amount double)
createBill (Date)
chargeFor (start Date end Date)

/N

Regular Customer Preferred Customer

chargeFor (start Date, end Date) chargeFor (start Date, end Date)
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Mopbem Tena KOHCTpyKTOpa
(Pull Up Constructor Body)

Hwmeroresa D € IIOUTH W, TeJaMH.
Co30 Y 8 podt Kaacce; iime €20 u3 me-
modos nodxnaccos. "

MoTtusupoBka
KoHCTPYKTOPBI — XUTpAS MTYKA. DTO He BIOJIHE 0GBIYHbBIE METO/BI, ITOTO-
My 1npu pabore ¢ HUMI 6oubIIe orp
Korga Dy MeTO/BI c

TIePBOIi MBICJIBIO JIOJIKHO GBITH BbIENeHNE OGIIEro MOBEJEeHUsA B METOA U
TO/'beM ero B POAMTENbCKUH Kiaacc. OfHAKO I KOHCTPYKTOPOB OGIIAM

HeM 4acTo B rakom cirydae Hy-
IKeH D POZ Kaacea,
YacTo 3TO BCe — TeJo 1T 6 K «II
(Pull Up Method, 323) 3iech HeJib3s, IIOTOMY 4TO KOHCTPYKTODHI HE MOTYT
npasza?)
Ecm ator MOMHO BOC-
IOJIBBOBATECA BMECTO HEro «3: it D! MeTO-

nom» (Replace Constructor with Factory Method, 300)

TexHuka

s O P CKOTO KJIacea.

¢ TlepemectuTe 00Ul HAYATIBHEIA KOJ U3 MOAKJIACCA B KOHCTDYKTOD PO~
JIATeIBCKOr0 KIacea.
> Modkem oxasamucs, ¥mo Imo 6ech Kod.

» ITonpoGyiime nepemecmume o0usuil K00 8 HALALO KOHCMPYKMOPA.
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¢ BrizoBure KOHCTPYKTOP POANTEIBCKOIro KJJacca B KauecTBe 11epBOToO IIa-
ra B KOHCTPpYKTOpe HogKJIacca.

» Ecau obwum s813emcsa 6ecb Kod, smom 6vl308 6ydem eduHCcmeEeHHON
CcMPOKOLL 8 KOHCMPYKMoOpe nodKaacca.

¢ BpINOJHATE KOMOUIALOWIO U TeCTHPOBaHHUE.

> Ecau ecmb obwuil ko0 Oanee, npumMenume K Hemy «Bvidenenue memoda»
(Extract Method, 124) u ewinoanume «Ilodsem memoda» (Pull Up
Method, 323 ).

Npumep
Bor npuMep kJj1accoB MeHeIKepa U cJyKalero:

class Employee
protected String _name
protected String _id

class Manager extends Employee
public Manager (String name, String id, int grade) {
_name = name
_id = 1d
_grade = grade
}

private int _grade

ITonsa Employee ponkHBI GBITH YCTAHOBJIEHBI B KOHCTPYKTODE A Employee.
51 omipegesisiio KOHCTPYKTOP U AEJAI0 €ro 3alHIIeHHbIM, UTO JOJIMKHO IIpe-
AyIpexJaTh O TOM, 4TO OJKJIACCH] AOJKHEL eT'0 BBI3BIBATh:

class Employee
protected Employee (String name, String 1d) {
_hame = name,
_1d = 1d
}

3aTeM S BbI3BIBAIO €T0 U3 nogKJ/acea:

public Manager (String name String 1d, int gradé) {
super (name, 1d);
_grade = grade

}

B npyroM BapuaHTe OGIINI KOJ HOABJIAETCA Xajblne. JomycTUM, eCTh Ta-
KoM KOxA:

class Employee
boolean 1sPriviliged() { }
void assignCar() { }
class Manager
public Manager (String name String 1d 1nt grade) {
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super (name 1d),

_grade = grade,

1f (1sPriviliged()) assignCar(), //aTo BHNONHAKT BCE NOAKNACCH
}
boolean 1sPriviliged() {

return _grade > 4,
}

$1 He MOTy IEpEeMeCTHTh TOBeAeHMe a5s1gnCar B KOHCTPYKTOPD POAUTEIHCKO-
TO KJacca, IOTOMY YTO OHO JOJI’KHO BHITIOJHATHCA MOCJE MPUCBANBAHUS
grade IOJIIO, IIO3TOMY HYJKHO NpUMeHUTH «Brifesenne meroxa» (Extract
Method, 124) u «1logvem metoga» (Pull Up Method, 323).

class Employee
void 1nitzalize() |
1f (1sPriviliged()) assignCar(},
}
class Manager
public Manager (String name, String id, int grade) {
super (name, 1d),
_grade = grade,
in1tialize(),

Cnyck metopna (Push Down Method)

B poauTensCKoM KJacce ecThb IOBeIeHNe, OTHOCSHINEECH TOAbKO K HEKOTO-
PBLIM H3 ero IIOLKIacCoB.

ITepemecmums nogedenue 6 amu nodKaaccol.

Employee
Employee
getQuota :
; :>>
L 1 [ |
Salesman
Salesman Engineer Engineer
getQuota
MoTusuposka

«Crrycx meroga» (Push Down Method, 328) pemaer zagauy, IpOTHBOIO-
nomuywo «[Topgsemy metopa» (Pull Up Method, 323). 51 npumensao ero Aid
TOro, 4T00BI IEPEMECTUTD HOBEeHNE U3 POAUTENLCKOrO KJI4ACCa B KOHKpeT-
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HBI} NOAKJIace, OOBIYHO IIOTOMY, UTO OHO MMeeT CMEICJ TOJIBKO B HEM. ITO
4acTO IPOUCXOAUT NpH «Brlgenennu mogkaacca» (Extract Subclass, 330).

TexHUKa

¢ OO0bsaBHUTE METOJ, BO BCeX HOJKJIACCAX U CKOIUDYHTe TeJio B KasKAbIit
MOJKJIace.

» Mooscem nompebosamuvces 003A6UMb NOAL KAK 3AULUULEHHbLe, 4mo0bL Me-
mod cmoz Kk Hum obpauamscs. O6bluHo amo Oeaaemcs, eciu naaHuUpyent-
ca nozdnee onycmumau noae. JIubo HYIHO UCNOAL308AMb Memod docmy
na e podumenvcrkom xKaacce. Ecau memod docmyna 3axpoimutit, Heo6xo-
OuUMO 06BA8UMb €20 KAK 3AULLULEHH L.

*  VapanuTe MeTOJ U3 POAUTENLCKOTO Kacca.

> Mosxcem nompeGosamuvca mooupuuuposams 8vi3bl8a0ULLIL €20 K00, max
4mobb. UCNONL308aMb NOOKAACC 8 00BABLEHUAX NePeMeHHbX U napa-
Mempos.

» Ecau ecmb cmbica 6 06paujeHuu Kk memody uepe3 nepeMeruyo podumes-
CK020 KaAcCa, He nNAAHUpyemcs yoaneHue memoda u3 KaKux-au6o nood-
Kaaccos U podumenvCkuil KAace A8As8emces a6CmpaKmubim, MONCHO 005
ABUMb Memo0 8 podumenbCKOM Kaacce KaK abcmparKmmbLil.

* BLINOJHNTE KOMIMIAINIO U TeCTUpOBaHMe.
e VYamamure METOJ M3 BCeX IMOAKJIACCOB, B KOTOPBIX OH HE HYKEH.

¢ Brimoauure KOMIIHJAIINIO U TECTUDOBAHHE.

Cnyck nonsi (Push Down Field)

Ects moute, HMCHOJb3yEeMOe JIUIIb HEKOTOPBIMH IIOAKJ/IACCAMHE .

Ilepemecmume none 8 amu nodrKaaccyt.

Employee
Employee
quota
—>
[ I
Salesman
Salesman Engineer Engineer
quota




330 fnasa 11 Peiervie 3ana4 0600UeHVs

MoTuBuMpoBKa

«Cnyck moas» (Push Down Field, 329) permaeT 3aJjauy, mPOTHBOMNOJNOMK~
vy «IHoawemy nonsa» (Pull Up Field, 322). OB npuMeHsieTcs, KOraa mole
TpebyeTcs He B POXUTENHCKOM KJIACCe, & B HEKOTOPHIX MOAKJIacCaX. -

TexHuka

¢ OO0BaBuUTe ITOJE BO BCeX MOAKJIACCAX.

e VapanuTe HoJE U3 POAUTENLCKOrO Kjacca.

¢ BrinoJHUTE KOMIUJIAIINIO ¥ TECTUPOBAHUE,

e VYiaauTe 1ojie U3 BCEX IIOJKJIACCOB, T/le OHO He HYXKHO.

¢ BrinmonrHUTE KOMIHUJAINIO U TeCTUpOBaHHe.

BbineneHue nogknacca (Extract Subclass)

B kacce ecth yHKIMY, UCHOAL3YEMBIE TOIBKO B HEKOTOPLIX CAYYAAX.
Cosdatime nodxaacc 0as 3mozo nodMHo*cecmea GyHKYUIL.

Job Item
getTotalPrice
Job item getUnitPrice
getTotalPrice -A> / \
getUnitPrice 7.
getEmployee
Labor item
getUnitPrice
getEmployee
MoTusunposka

I'maBHBIM NOGYAUTENLHBIM MOTHBOM IPHUMeHeHHd «BrljeneHus mogKiac-
ca» (Extract Subclass, 330) asnsercs oco3HaHHe TOro, 4TO B Kjacce eCTb
NOBeJieHKe, HCIIONb3yeMoe B OJHHUX JK3eMILIApPAX M He HCHOJbB3yeMoe B
Apyrux. HOr1a 06 5TOM CBHAETEILCTBYET KOJ, THIIa, M TOT/a MO2KHO 00pa-
TUThCA K «3aMeHe KOfa Tuna noakiaaccamu» (Replace Type Code with Sub
classes, 228) unun «3aMeHe Koja TuUIla cOCTOsIHMeM/cTparterueii» (Replace
Type Code with State/Strategy, 231). Ho npuMeHeHHe HOAKIACCOB He 005"
3aTeJILHO HPeAIoJaraeT HaJIMUNe KoAa THUIA.

OcHoBHOI# anbTepHATHBOH «Brigenennio nogknacca» (Extract Subclass,
330) cmysmur «Brimenenue rxnacca» (Extract Class, 161). 3xecs HYMXHO
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cAesIaTh BHIOOD MeJy JeJIerMpoBaHWeM M HaclaefoBaHueM. «Brljesnenue
nogkJyacca» (Extract Subclass, 330) o6praHO Jierde OCyUIeCTBUTEL, HO OHO
UMeeT HEKOTOpble orpaHndeHus. Ilociie Toro Kak o0BEKT CO34aH, HeJIbas
U3MEHUTh ero MoBsejieHne, OCHOBaHHOe Ha Kjacce. MOKHO N3MEHUTH OCHO-
BaHHOe Ha KJlacce IMOBeJeHHe C IIOMOIIbI0 «Bblgenenus kaaceca» (Extract
Class, 161), npocTo NOAKIIOYAA pasHbie KOMOoHeHTH. Kpome rToro, mis
IIpeICTABJICHUS OLNHOTO Habopa BAapHaHTOB NOBEAEHHA MOYKHO HCIOJIL30-
BaTh TOJBKO IOoAKJIacchl. Ecay TpebyeTcs, UyT0OB! ITOBEeHNe KIacca n3Me-
HSLJIOCh HECKOJBKHMMY PA3HBIMU CIIOCO0aMHU, JJIsi BCeX U3 HUX, KPOMe OJHO-
r'o, JOJI?KHO OBITH IPUMEHEHO JeJIernpoBaHue.

TexHuka

¢ Onpejeiure HOBBIHA NOAKJIACC MCXOAHOIO KJIACCA.
¢ (CoazpaiiTe AJsT HOBOTO MOTKJIACCA KOHCTPYKTOPDEHL.

» B npocmblx ciyuaax MONCHO CKONUPOBAMYb GP2YMEeHMbL POFUMENbCKOZ0
KJLACCa U 6bl3bl8AMb KOHCMPYKMOP pOOUMEnbCKO20 KIAACCA C NOMOULIO
super.

» Ecau RHYy»#cHO CKpbimb UCNOAb308GHUE NOJKAACCA OM KIAUEHMA, MOMCHO
80CNOAb30BAMBCA «3AMEHOIL KOHCMPYKMOpa (abpuyiHbim Memodom»
(Replace Constructor with Factory Method, 306 ).

e Hatigute Bce BHI30BEI KOHCTPYKTOPOB POAMTEIbCKOIO Kiacca. Ecam B
HUX HYKeH MOJKJIAcC, 3aMeHUTE UX BRIBOBOM HOBOT'O KOHCTPYKTOpA.

» Ecau wonempyxmopy nodxaacca HyxcHvt Opyeue apzymernmbol, UsMeHume
ez0 ¢ nomowbio «Ilepeumenosanus memoda» (Rename Method, 277 ).
Ecau Hexomopuie napamempuvl KOHCMPYKMOPaA podumenscrozo Kaacca
Gonbuie He HYxX Hbl, npumenume «Ilepeumenosanue memodar» (Rename
Method, 277 ) makice k Hemy.

> Ecau 6oaviie Helb3a HANPAMYIO CO30068AMb 3K3EMNAADLL POOUMELBCKO
20 Kaacca, o6sa6ume €20 abempaxKniHbvlm.

* C nomomsio «Crnycka meroga» (Push Down Method, 328) n «Cycka 1o-
asi» (Push Down Field, 329) moouepefHO IlepeMecTuUTe (PYHKIUU B
TIOZ(KJIACC.

> B npomusononoxcnocms «Buidenenuio waacca» (Extract Class, 161)
00bIuHO Npouse pabomams CHAYALA ¢ MEMOOAMU, @ NOMOM ¢ OAHHLLMU.

> ITpu cnycke omipsimozo Memoda moxcem nompefogamucs nepeonpede

AUMb MUN NnepeMenHol ULl NAPamMempa 6bi3bl6aruLez0, wmodsl 8bl3bl
8aJjca HoebLil memod. Komnunamop o6Hapyxcusaem maxue ciyiau.

* HaiiguTe Bce moas, onpeAeAOIe UHGOPMAIIINIO, HA KOTOPYIO Telephb
VKa3bIBaeT nepapxud (06bIYHO 3T0 6yJieBa BeJIMUMHA WJIM KOX THIIA).
YerpanuTe ux ¢ nomomnsio «Camonnkancynanuu noasas» (Self Encapsu-
late Field, 181) u 3aMeHBI MeTO/Ia MONYUEHNS 3HAUEHMUS TOJIUMOD(DHEI-
MM KOHCTAaHTHBLIMM MeTomamu. I[Jist Bcex mosibzoBareseil 3TOro IMOJSA
JOJKeH OBITH ITpoBeJieH pedaKTOPUHT «3aMeHa YCJIOBHOTO OIeparopa
noxumopbusmom» (Replace Conditional with Polymorphism, 258).
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» Ecau ecmb memodbL 8He Kadcca, ucnonb3yowue memod docmyna, nonpo-
byiime ¢ nomowpio «Ilepemewenun memodar (Move Method, 154 ) nepe-
Hecmu Memo0 8 3MOom KAACC; 3amem NPpuUMeHUme «3aMeHY YCLOBHOZ0
onepamopa noaumoppusmom» (Replace Conditional with Polymor-
phism, 258 ).

¢ BrInojHANTe KOMIMJIAIAIO U TeCTAPOBaHUE I10CJIe KaXXI0T0 COYCKA.

MNpumep

Hauny ¢ knacca BEIIOJHAEMBIX paboT, KOTOPBIH opefesseT HeHLl omepa-
Ui, BHIOOJHAEMBIX B MECTHOM Tapaske:

class JobItem
public JobItem (int unitPrice, int quantity, boolean islLabor,
Employee employee) ¢
_unitPrice = unitPrice,
_quantity = guantity
_1slabor = 1slabor,
_employee = employee,
}
public 1nt getTotalPrice() {
return getUnitPrice() = _quantity;
¥
public 1nt getUnitPrice(){
return (_islabor) ?
_employee getRate()
_unitPrice
}
public 1nt getQuantity(){
return _quantity,
}
public Employee getEmployee() {
return _employee,
}
private 1nt _unitPrice,
private int _quantity,
private Employee _employee,
private boolean _islabor

class Employee

public Employee (int rate) {
_rate = rate,

}

public 1nt getRate() {
return _rate,

}

private int _rate,

f BrIensiro w3 3TOrO KiIAcca mogKaace Laborltem, moToMy UTO HEKOTOPOE
MOBefleHNe U JaHHBIE TPeGyIoTCcHa TOJBKO B BTOM ciayuae. Co3maM HOBBIH
KJlace:

class LaborItem extends JobItem {}
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IIpex e Bcero, MHe HYXeH KOHCTDYKTOD IJIS STOTO KJacca, MOTOMY 4TO
y JobItem HeT KOHCTPYKTOpPa 6e3 aprymenTos. JIJIA 3TOTO 1 KONUPYIO CUT-
HaTypy POJUTENBbCKOI0 KOHCTPYKTOpAa:

public Laborltem (1nt unitPrice, int guantity boolean 1slabor,
Employee employee) {
super (unitPrice, quantity, 1istabor, emplovee),
}

JTOro JOCTATOUHO, YTOOBL! HOBHIH HOAKJIACC KOMINIHpoBajesd. OZHaKO
STOT KOHCTPYKTOD NyTaHBI: OJHM apryMeHTHI HYKHLI #Jja LaborItem,
a gpyrue — Het. {1 3afiMmycs 9TUM TO3LHee.

Ha carenyromem srane ocyIinecTBAAETCS MOUCK 00pallleHUH K KOHCTPYKTO-
py Jobltem u ciy4yam, KOr4a BMeCTO HEro CJIeflyeT BBI3BIBATH KOHCTPYKTOP
LaborItem. IToaToMy yTBEPIKAEHUA BHAA

JobItem 31

i

new JobItem (0, 5, true, kent),
npeBpauialoTcA B
JobItem 31 = new LaborItem (0, 5, true, kent),

Ha pmauHOoM sTame S He TPOTAJ THUIl TIEPEMEHHOIH, a WU3MEHWJ JHUIIL TUI
KOHCTPYKTOpa. JT0 BHEIZBAHO TEM, UTO f XOUY HCIOJL30BATb HOBBIH THI
TOJIBKO TaM, I'jie 3T0 HeoOXoAuMo. B JaHHEIR MOMEHT Y MeHS HeT cuenudu-
yeckKoro uaTepdeica Iig MogKaacca, O3TOMY S He X04y MoKa 00bABIAATD
Kakue-au00 padHOBUIHOCTH.

Terteps moxxoAIIee BpeMsA, YTOOBI IPUBECTH B IOPAAOK CIHCKY apaMer-
poB KoHCTpYKTOpa. K KaaoMy u3 HuX s nmpuMmeHsaw «IlepemmeHoBaHme
meTona» (Rename Method, 277). Cuauaina 8 06pamalocs K pOAUTENIBECKOMY
kaaccy. S cosnaio HOBBIN KOHCTPYKTOD M O0BABIAIO NIPEXXHUN 3alUIIeH-
HBIM (IIOJKJIACCY OH IO-TIPEKHEMY HY)KeH):

class JobItem
protected JobItem (int unitPrice, 1int guantity, boolean 1slabor
Employee employee) {

_unitPrice = unitPrice
_quantity = guantity,
_1slabor = 1slabor,
_employee = employee,

}

public JobItem (int unitPrice, int quantity) {
this (unitPrice, quantity, false, null)

'

BBI30BLI M3BHE TENEph UCIONbB3YIOT HOBBIH KOHCTPYKTOD:

JobItem 32 = new JobItem (10, 15)
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ITocyie KOMOMJIAIIUY U TECTUPOBAHNS 51 IPUMEHAI0 «1llepenmMeHoBaHMe Me-
Toga» (Rename Method, 277) kK KOHCTPYKTOPY ITOZKIacca:

class LaborItem
public LaborItem (int quantity Employee employee) {
super (0, quantity true, employee),
}

S npogoiKalo MOKa UCIOJL30BATE 3AlIMINEHHBIH KOHCTPYKTODP POAUTENE-
CKOro KJjacca.

Temeps s MOT'y HauaTh CIIyCKaTh B ogKJIace pyurnuu JobItem. Cruepsa g
saiimychk merogamu. Hauny ¢ npumenenns «Coycka metona» (Push Down
Method, 328) x getEmployee:

class LaborItem
public Employee getEmployee() {
return _employee
}
class JobItem
protected Employee _employee

ITockonsky mose _employee mosgHee GydeT CUOyIIeHO B HOAKJAcCC, d IIOKa
00'BLABJIAIO €0 3aIUIIeHHBIM,

ITocse Toro Kak mosie _employee 3aIMUINEHO, S MOT'Y IIPUBECTH B IOPAJOK
KOHCTDPYKTODEHI, YTOORI _employee HHUNIUATN3UPOBAJIOCEH TOJBKO B IIOJKJIAC-
ce, Ky/la OHO CIIyCKaercs:

class JobItem
protected JobItem (int unitPrice, int quantity, boolean islabor) {
_unitPrice = unitPrice,
_quantity = quantity,
_1slabor = 1slabor
}
class LaborItem
public LaborItem (1nt quantity, Employee employee) {
super (0, quantity, true);
_employee = employee,
}

ITosne _1slabor mpumensercs fua yrazaHua nHGOPMANKH, KOTOpad Telephb
NPHCYIa ePAPXUH, II0ITOMY MOXKHO YIAIHUTE 5TO moJe. Jlyuiie Bcero cie-
JIaTh 9T0, CHaYaJia NpuMeHuB «CaMoMHKAaNcyasanuio noasa» (Self Encapsu-
late Field, 181), a 3aTeM U3MeHUB MeTOJ, JOCTYIa, YTOOLI MPUMEHUTD 110~
AUMOpdHEEIA KoHCTaHTHBIN MeTox. IlonuMOpMHBIA KOHCTAHTHBIA METOH —
9TO TaKOIl MeTOJ, HOCPEACTBOM KOTOPOro Karkaas peaJnsainysa BO3BpalaeT
(cBoe) QUKCHPOBAHHOE 3HAUYEHHE:
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class JobItem
protected boolean 1slabor() {
return false

H

class LaborItem
protected boolean 1slLabor() {
return true,

}

ITocae sToro Mo HO U36aBUTLCA OT IIOJIS 1sLabor.

Tenmepb MOXKHO HOCMOTPETH Ha IOJB3OBATENCH MeTOZOB 1slabor. Omm
JOJKHBL OBITH IOABEPTHYTH pedaKTOPHMETY «3aMeHa YCJIOBHOTO oIlepa-
Topa noxaumopdusmom» (Replace Conditional with Polymorphism, 258).
Bepy meron

class JobItem
public int getUnitPrice(){
return (1sLabor()) ?
_employee getRate()
_unitPrice,

}
¥ 3aMEHSAIO €r0 CJeJYVIOIM:

class JobItem
public int getUnitPrice(){
return _unitPrice
}
class LaborItem
public 1nt getUnitPrice(){
return _employee getRate(),

}

ITocsie Toro Kak rpymnna MeTOZOB, UCIIOAL3YIONINX HEKOTOPLIE JaHHEIE, T1e-
peMellleHa B HOAKJIACC, K 9TUM JAHHBIM MOJKHO IPpUMeHNUTh « CIIyCK IOJIA»
(Push Down Field, 329). Ecau a He MOTY IPHUMEHUTE ero u3-3a TOTO, YTO
3TH JaHHBIE UCIOJIB3YIOTCA HEKOTOPBIM METOJOM, 3TO CBHETEIhCTBYET O
HEeOOXOAMMOCTH NIPOAOJIKUTE PaboTy ¢ MeTogaMu, npumMensas «CIoyck me-
Toga» (Push Down Method, 328) nin «3aMeHy yCJIOBHOTO OII€PATODPA IIO-
Jumopgusmom» (Replace Conditional with Polymorphism, 258).

ITockonbKy mena yaia (unitPrice) mCIoJib3yeTca TOJBKO 3JIEeMEHTaMHu, He
NIPeCTaBJSIOUINMY TPYIOBBIE 3aTpaThl (3JeMeHTHl paloT, ABJIAIOIINECHA
3amyacTaMu), 1 MOT'Y CHOBa IIPUMeHHTH K Jobltem «BrigmeseHue mogkac-
ca» (Extract Subclass, 330) u cozgaTs KJacc, IpeAcTaBIAONINN 3aI9acTy.
B utore knacc JobItem craner aGCTPaKTHBIM.
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BbigeneHne poauTenbcKoro knacca
(Extract Superclass)

N MeroTcsa gBa KJIACCa €O CXOAHLIMY QYHKIIMAMH.

Cosdaiime daa Hux oOwyuil podumenvcruil KIACC U nepemecmume 8 Hezo 006-
wue QyrRryuu.

Department Party
getTotalAnnualCost getAnnualCost
getName getName
getHeadCount
—>
=77
Employee
Employee Department
getAnnualCost
gz:lr\(ljame getAnnualCost getAnnualCost
g getld getHeadCount
MoTtnBupoBka

HybnupoBanue Koja npeAcTaBasaerT coboll OAMH U3 IJIABHBIX HeJOCTATKOB
cucreMm. Ecnm onHO 1 TO *Ke HeslaeTcs B HECKOJBKHUX MECTaX, TO KOr/a Ipu-
JAeTcA cAesaTh YTO-T0 APYyroe, Hafo OyAeT pefaKTHpOBaTh GOJbIIE MecCT,
yeM cJIeAyerT.

OouHKM N3 BHAOB IyOGJMPOBAHHUA KOAA ABJIAETCS HAJIWYHE JBYX KJACCOB,
BBINOJIHAOIIUX CXOAHBIE 33J]a9¥ OZUHAKOBBEIM CIIOCOO0M HJIM CXOXHEIE 34~
Jauu pasHbiMu crocobamMu. O6BEKTH MPeAOCTABIAIOT BCTPOCHHBIH Mexa-
HU3M JJIA YOPOINEHUS TAKOH CUTYallUH ¢ IIOMOIIBI0 HacaeqoBauud. OgHa-
KO 4acTo OOIIHOCTS OKa3bIBaeTCA He3aMedeHHOM 10 TexX Iop, IoKa He GyAYT
CO3JaHBLl KaKHe-TO KJACChI, U TOTKA CTPYKTYDY HacJeAoBaHus Tpebyercs
€O31aBaTh HO3Hee.

AsbrepHaTHBOI CyKUT « BeleNenue poguTeascKoro Kiaccas (Extract Su-
perclass, 336). Ilo cymiecTBy, HeOBXOAUMO cAeJIaTh BHIGOP MexxIy Hacje-
AOBaHUeM u geJseruposanueM. Hacinenosanue npexcrasiasercs 6osee Ipoc-
TBIM CIIOCOGOM, eCJIH ¥ ABYX KJIACCOB OMMHAKOBLI Kak nETepdeiic, TaK U I10-
Bellenue. Ecu BEIGOD clesiaH HenpaBUABLHO, BCEra MOKHO B JaIbHeHIIeM
NPUMEHUTE «3aMeHy HACJeJOBAHWA AejiermpoBaHueM» (Replace Inherita-
nce with Delegation, 352).
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TexHmka

Cospatite nycroil abCTpaKTHBIH POAUTENLCKUI KiacC; cAenaiiTe UCXOX-
HbIE KJIACCH €r'0 MOJKJIACCAMU.

Iloouepenno npumensiite «Ilogbem mona» (Pull Up Field, 322), «Ilogbem
metona» (Pull Up Method, 323) u «Ilogbem Tena KorcTpykTopas (Pull Up
Constructor Body, 326), 4To6b! IepeMeCTUTE O6IIIHE 3IeMEeHTH B HOBLIH
POAUTENBCKUIN KJacc.

»  OO6biuHO LYyHULe CHAYARA NepeMecnUmMmb NoAA.

» Ecau 6 nodxaaccax ecmb memodol ¢ PA3HbLMU CUZHAMYPAMU, HO 00UHA-
Ko8biM Ha3nauveHuem, npumenume «Ilepeumernosanue memoda» (Rena-
me Method, 277 ), umo0bbt npueecmu ux K 00UHAKOBOMY HAUMCHOBAHUID,
a samem svinoanume «Ilo0sem memodar» (Pull Up Method, 323 ).

» Ecau ecmb memodul ¢ 00UHAKOBbIMU CUZHAMYPAMU, HO PA3AULAIOULUMU-
csa menamu, o6sa8ume o0ULY0 CUZHAMYPY KAK a6CMPAKMHbLI Memold 8
podumenvckom Kaacce.

» Ecau ecmb memodovL ¢ pasHvimu meaamu, 8unOAHAIOUULE 00HO U MO XHee,
MONCHO nonpobosams npumeHums «3amewerue aazopumma» (Substi-
tute Algorithm, 151 ), wmobbt cxonuposamyv meno 00H0z0 Memoda 6 dpy-
2oit. Ecau amo ydacmea, mo mosxucro 8ocnons3osamuci «Ilodsemom me-
moda» (Pull Up Method, 323 ).

ITocne KaXJgoro nmoagsema B pOJII/ITeJIBCRI/If/i KJIacC BBIIIOJIHANWTE KOMITH-
JAOHUI0 U TeCTUPOBaHUe.

WayuuTe MeTOABI, OCTABIINECA B HOJKIaccax. IlocMoTpure, €CTh JIU B
HUX 00IHe YUYACTKH; eCJM Ja, MOKHO IPUMEHNUTHs K HUM «BrljeneHne
mertozas (Extract Method, 124) ¢ nocnenyomum «IlogaaTuem metTofar»
(Pull Up Method, 323). Eciu o6muii MOTOK KOMaH[ CXOAeH, MOMKET
OTKPBITBCA BO3MOXKHOCTh HpUMeHnTh «DopMupoBaHie mabioHa MeTo-
za» (Form Template Method, 344).

ITocne mogwema B poauTesbCKHIT KJAacC BceX OOIUX JJIEMEHTOB IIPo-
BephTe KarKJOr0 KJIHEHTA IMOIKJIAcCOB. Eciii OHY MCIOJIB3YIOT TOJBKO
obmiuii uHTepdeiic, MOKHO 3aMEeHUTh TpebyeMblil THII POAUTEIbCKUM
KJIACCOM.

MNpumep

JIinsa sToro ciaydas y MeHs ecThb cays:xamuit (employee) u orgen (depart-
ment):

class Employee
public Employee (String name, String 1d, int annualCost) {
_name = name,
_1d = 1d,
_annualCost = annualCost,
}
public 1nt getAnnualCost() {
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return _annualCost,

}

public String getId(){
return _id,

}

- public String getName() {

return _name,

}

private String _name,

private int _annualCost,

private String _id,

public class Department \
public Department (String name) {
_name = name,
}
public 1nt getTotalAnnualCost(){
Enumeration e = getStaff(),
int result = 0,
while (e hasMoreElements()) {
Employee each = (Employee) e nextElement(),
result += each getAnnualCost(),
}
return result,
}
public 1nt getHeadCount() {
return _staff size{)
}
public Enumeration getStaff() {
return _staff elements(),
}
public void addStaff(Employee arg) {
_staff addElement(arg)
}
public String getName() {
return _name,
}
private String _name,
private Vector _staff = new Vector(),

3xeck ecTh napa obaacreil, 00nagaOIIAX OOIHOCTEIO. BO-IIEPBBHIX, KAK Y
CIHYKaIlUX, TAK U Y OTHEJIOB €CTh MMeHa WK HasBaHusA (name). Bo-Bro-
DPBIX, IJis 000UX ecTh rofoBoi OroaxkeT (annualcost), xoTs MeTOAB! X pac-
yeTa CJlerKa pasiuyaroTcA. §I BHIIENAI0 POZMTENbCKHE KJacc Aud oberx
stux pyuxmuit, Ha nmepsom srame cosjaercs HOBBIH pOLUTENLCKUI KIace,
a IMeIOIIUeCcH POAUTENLCKHE KIAACCHl ONIPeAeIAOTCS KaK ero IIOKKJIIACCHI:

abstract class Party {}
class Employee extends Party
class Department extends Partiy
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Teneps 1 HAUNHAIC MOFHUMATSL PYHKUUYU B PORUTENBCKIH Kiacc. O6BIYHO
Tpollie CHaYaJIa BHIMOMHUTE «ITognem nons» (Pull Up Field, 322):

class Party
protected String _name,

ITocse atoro moxHO npumeruTs «Ioasem merogas (Pull Up Method, 323)
K MeTOZaM LOCTyIa:

class Party {

public String getName() {
return _name,
}

51 npeamounTalo, YTOGLI HOJAA ObLIN 3aKPBITHIME. 11 9TOTO MHE HY>KHO
BHIIOAHUTE «Ilogsem Tena koneTpyxropar» (Pull Up Constructor Body, 326),
YTOOBI IPHCBOUTE MMS:

class Party
protected Party (String name) {
_name = name,
}
private String _name,

class Employee
public Employee (String name, String id, int annualCost) {
super (name),
_1d = 1d,
_annualCost = annualCost,
} N

class Department
public Department (String name) {
super (name),
}

MeToxbel Department getTotalAnnualCost m Employee getAnnualCost wumeroT
OAUHAKOBOE Ha3HAUYEHHE, [I0ITOMY ¥ HUX ZOJIXKHO OBITH OfHMHAKOBOE Ha3Ba-
une. Cuayana s npumensio «IlepermMenoBanue merona» (Rename Method,
277), yToObI IPUBECTY KX K OZHOMY X TOMY K€ Ha3BaHUIO:

class Department extends Party {
public 1nt getAnnualCost(){

Enumeration e = getStaff(),

int result = 0,

while (e hasMoreElements()) {
Employee each = (Employee) e nextElement(),
result += each getAnnualCost(),

}

return result,
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Hx Tesa oKa pas/jMyalOTCs, I03TOMY A He MOT'Y NpuMeHuTE «Ilogbem me-
toga» (Pull Up Method, 323), ogHaKo 4 MOTYy O0BSBUTL B POAUTENHCKOM
KJacce aOCTPaKTHBIN METOA:

abstract public int getAnnualCost()

OCYILeCTBUR 3TH QUERUAHEIE UBMEHEHUS,  PACCMATPHURAI0 KIUEHTOB 000-
HUX KJIACCOB, YTOOBI BLISICHUTDH, MOJKHO JIU H3MEHHUTH UX TaK, YTOOBI OHH HC-
I10JIb30BAJIM HOBBIA POAUTENLCKHH Kiace, OTHUM U3 KJAMEHTOB 3TUX KJac-
coB ABAsieTca caM KJjacc Department, comep:kalquii KOJLIEKIHIO KJIACCOB
cayskamux. Meroj getAnnualCost MCIOJIB3YeT TOJABKO METON IOLCUeTa I'o-
IOBOTO OI0KEeTa, KOTOPHIN Teneph 00BLABJEH B Party:

class Department
public 1nt getAnnualCost(){

Enumeration e = getStaff(),

nt result = 0,

while (e hasMoreklements()) {
Party each = {Party) e nextElement();
result += each getAnnualCost(),

}

return result,
}

Takoe IToBefleHHe OTKPHIBAET HOBYIO BOSMOIKHOCTD. S MOTYy paccMaTpHBaThL
IIpMMeHeHNe narrepHa «komnouosnuk»(Composite) [Gang of Four] x De-
partment m Employee. 3TO IO3BOJUT MHE BKJIOUYAThL OTUH OTAEJ B JPYro#.
B pesyabTate cosgaercs HoBaA GYHKIIMOHAIBHOCTD, TAK YTO HEJb3H, CTPO-
T'0 FOBODS, HA3BATh 9TO pedaxkTopurroM. Ecau Ovl TpeGoBasachk KOMIIOHOB-
Ka, d IoJsyuns 661 ee, ©3MeHUB UM4A 1moJa staff, urobel kKapTuHa 6bLIa Ha-
raagHee. Takoe MaMeHEHME IOBJEKJO OBl COOTBETCTBYIOIEe M3MEHEHUE
umMenu addStaff u damMeHy nmapaMmeTpa Ha Party. B oxkoHuaTesbHOH pefax-
nuu Meton headCount ZoJsKeH OBITH CHENaH PEKYDPCUBHBIM. ITO MOXKHO OCY-
IIeCTBUTHL, CO3[AB MeToh headcount mojcueTa yMcJIeHHOCTH AjaaA Employee,
KOTODBIH HpPOCTO Boa3BpalaeT 1, u NpuMeHUB «3aMellleHHe aJTOPUTMA»
(Substitute Algorithm, 151) K nopcYeTy YUCIEHHOCTH OTAENA, YTOGHI CyM-
MHUPOBAThE 3HAUEHUA headcount ero cOCTaBAAIONINX.
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BoigeneHune nHrepdenca (Extract Interface)

HecKonbKO KJINEHTOB MOJB3YIOTCS OAHUM M TeM JKe IMOAMHOKECTBOM WH-
repdelica KJIacca HJIM B IBYX KjaccaX yacTh HHTepdeiica sBasiercsa obeii.

Buideaume smo nodmHoxrcecmeo 6 unmepgeiic.

«interface»
Billable
getRate
Employee hasSpecialSkill
getRate \ A
hasSpecialSkill ....7> 1
getName :
getDepartment ]
Employee
getRate
hasSpecialSkil
getName
getDepartment

MoTtuneuposka

Knaccsl B3amMOJeHCTBYIOT APYr € APYroM pasubiMu crocobamu. Bazau-
MOJeicTBUE ¢ KJIACCOM 4acTO O3HauaeT obpailleHHWe KO BCeM IIpeJoCTaB-
JAeMBbIM KiaccoM GyHKnuam. B apyrux ciaydasax rpynna KJIHNEHTOB HC-
MOJIb3YeT TOJILKO OIpefieeHHOEe ITOAMHOMKECTBO NPeJoCTaBIgeMBbIX KJac-
com Gyurmuii. BoiBaeT, uTo Kjace AoJKeH paGoTars ¢ JMO0BIM KJIACCOM,
KOTODBIH MOXKeT 00pabaThIBaTh ONpeAeseHHbIE 3a1IPOCHL.

st ABYX HOCTEZHUX CJHY4YaeB yacTO MOJIE3HO 3aCTaBUThH IIOIMHOKECTBO
o6sI3aHHOCTEll BLICTYIIATE OT CBOETO COOCTBEHHOTO MMEHHM, UTOOBI CAEJIATh
OTYETJUBLIM €ro MCIOJb30BaHUEe B cucTeMe. Biarozapsa sToMy Jjerdye BU-
IeTh, KaK pa3fesaloTcda 0043aHHOCTH B cucTeMe. Ecau aJasl NOAAEPHKH
TMMOAMHOKECTBa HeOOXOMMBI HOBBLIE KJACCHI, TIPOIlle TOYHO YBUAETh, UTO
MOAXOJUT MOAMHOMKECTRY.

Bo MHOTuX 00BH€K THO-OPUEHTHPOBAHHEBIX A3BIKAX TaKasg BOSMOYKHOCTD I10A-
Jlep:KXuBaeTCa MHOMECTBEeHHBIM HacisenoBaHueM. A Bcex cerMeHTOB I10-
BeJEHUSA CO3JAI0OTCA KIACCH, KOTOPLIe O hbe IMHAIOTCA B peasinsauun. B Ja-
va HacJeJJoBaHIe OJJUHOYHOe, HO AOIyCKaeTcA chopMyanpoBaTh ¥ peastu-
30BaTh TAKOro poxa TpeboBaHUe ¢ MOMOIILI0 UHTEpheiicoB, MuTepdeiicn
oKasasu OOJIbIIOe BAMAHWE HA IIOZXO] INPOTPAMMMCTOB K IPOEKTHPOBa-
HHUIO OpUIoKeHn# Java. [arke nporpaMmmupypomue Ha Smalltalk nosara-
10T, 4TO HHTepdeiCcH ABASIOTCA MAaroM Buepex!
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EcTs HEKOTOPOE CXOACTBO MeX Ay «BrigeseHMeM POAUTEILCKOTO KJjaccas
(Extract Superclass, 336) u «Boigenenuem uTepheiicar (Extract Inter-
face, 341). «Boiaenenue uHTEpdeEiica» IO3BOJNAET BRIABIATE TOJILKO 001I[He
unTepdeiicsl, Ho He obuuit koj. IlpuMenaa «Beizenenue muHTEepdeiicar,
MOJKHO HOJYYHTH AYINOK KyOJHMpyIOIeroca xoga. 31y upobieMy MOMKHO
YMEHLIINTh, NPUMeHUB « Brigenenue kxaccas (Extract Class, 161) ana no-
MeIeHAs [I0BeJeHUs B KOMIIOHEHT ¥ AejlerupoBaHuA eMy obpaborku. Ec-
Ju 06'beM 06INero moBeJeHUs CYIECTBEHEH, TO IPUMEHHUTH «BrlieleHne
poauTeascKoro Kiaaccas (Extract Superclass, 336) npoliie, HO BEI IIOJIyUnTe
TOJBKO OfIMH POXUTEILCKUHA KJlace.

HHTepdeiicsl 6BIBAIOT KCTATH, KOTA KJIACCHI UI'PAIOT 0COOLIe POJIM B paa-
HBEIX curyanusax. Bocmoasayiitech «Brolmenenmem murtepodeiica» (Extract
Interface, 341) pns vaxpoi poau. Eme onuH yao6HLIH cayuail BOBHUKAET,
Kora Tpefyerca omMCaTh BRIXOAHOH mHTepdeiic Kiacca, T. €. ONepaLuy,
KOTOpLIE KJAaCC BHITIONHAET HA cBoeM cepBepe. Ecan B 6yayineM npeamnosa-
raeTcs paspeliuTh HCIOJb30BaHUe CEPBEPOB APYTHUX BUIOB, BCE OHU HOJK-
HBI PEaJIH30BLIBATE 9TOT NHTEepdeiic.

TexHuKa

e (Coagnalite mycToit naTEpPdEIiC,
e Ob6mbsasure B uaTepdeiice o6iue onepanun.
¢ (O0BABHTE COOTBETCTBYIOIINE KJIACCHI KAK peaJusymoiiue naTepdeiic.

¢ VisMeHNTe KJANMEHTCKUE OOBLABJICHUSA THIIOB, YTOOBl B HHX HCIIOJBL30-
BaJicd 5TOT uHTepdeiic.

Mpumep

Knace tabesisa yuera orpaboTaHHOI'O BpeMEeHH M'eHEePUPYeT HauuCJAeHN A B
cayxamux. JIynsa sroro eMy Heo0X0ZUMO 3HATE CTABKY OILJIATHI CJIYKAIero
¥ HaJIN4ye Y TOr0 0COGLIX HABLIKOB:

double charge(Employee emp, 1nt days) {
int base = emp getRate() » days,
1f (emp hasSpecialSkill())
return base = 1 05,
else return base,
}

¥ cayxaliiero ecTh MHOrO APYIHX XapaKTEPHUCTHK MOMEUMO MHGOpMALNU
O CTaBKe OIJIATHL ¥ CIEeNUAJLHEBIX HABLEIKAX, HO B JaHHOM IIPHUJIOKEHUHA
TpebyoTcs ToabKo oK. ToT hakT, uTo TpeGyeTCca TOJBKO 3TO MOAMHOMKECT™
BO, MOXXHO [HOZYEPKHYTh, OIPEAEIUE A HeTo UHTepdelic:

interface Billable {

public int getRate()

public boolean hasSpecialSkill(),
}
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ITocste aTOro MOKHO OGBABUTL Employee KaK PeaH3YIOIHII 3TOT MHTep-
deiic:

class Employee i1mplements Billable

Korga 910 cHenaHO, MOYKHO M3MEHUTH 00BABIEHNE charge, 9To6Bl IOKa-
34Th, UTO HCIIOJIL3YETCA TOJBKO 3TA YACTh IOBeeHud Employee:

double charge(Billable emp, 1int days) {
int base = emp getRate() = days,
1f (emp hasSpec1alSkill())
return base + 1 05,
else return base,

}

B nannOM ciydae monyyeHa CKpOMHAasl BBITOJA B BUJAE NOKYMEHTHUPOBAH-
HOCTH KoJa. Takas BEIroAa He CTOUT TPYAAQ JJIA ONHOI'O METOA, HO eClIH Obl
HECKOJBbKO KJACCOB cTANU NpUMeHAThH uHTepdeiic Billable, 310 O6b110 GBI
nose3no. Kpynuas Beirofa MOSBHUTCHA, KOTAa A 3aX0Uy BBICTABIATE CUETA
elie ¥ AJs KOMIILIOTepoB. Bee, 4To MHe 1151 5TOTO HY?KHO — Peaju30oBaTh B
HUX uHTepdeitc Billable, ¥ TOTAA MOMKHO BRJIIOUYATE KOMIBIOTEDHI B Tabens
yueTa BpeMeHH.

CeepTbiBaHue nepapxum (Collapse Hierarchy)

PopurenbcKkuil KJaace U IOLKJIACC MAJIO PA3INYAIOTCA.
O6sedunume ux 6 00uH.

Employee

Employee

A ___\>

Salesman

MoTuBUupoBKa

Ecnu nopaboTaTh HEKOTOPOE BPeMs$ ¢ HepapXueil KJIaccoB, OHA caMa MOXKeT
JIETKO cTaTh sanmyranHoii. IIpy npoBenenun peakTopuHra HepapXun 4ac
TO MeTOJbI U TI0Jd IepeMellaloTcsa BBePX UM BHU3. 110 3aBepliIeHnH BIIOJI
He MOKeT OGHADPYKUTELCHA IIOSKJIACC, He BHOCAINMI HUKAKOHR JOTIOJHUTEb
HOW IeHHOCTH, IO3TOMY HYKHO 00beUHUTE KJIaCChI BMECTE.
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TexHuka

* BribepuTe, KOTOPHIII M3 KJAcCOB OyaeT yIalATHLCA — DOXMTENbCKUH
KJIACC MJIU MOJKJIACC,

¢ Bocnonnayiirecs «Iognemom noast» (Pull Up Field, 322) u «Ilogsemom
metona» (Pull Up Method, 323) mnn «CnyckoMm moas» (Push Down
Field, 329) u «Cnyckom meroga» (Push Down Method, 328) nusa nepeme-
MIeHWd NOBeAeHUA M NAaHHBIX YAAJNSEeMOro Kiacca B KJIacC, C KOTOPHM
OH 00BeJUHIACTCH.

¢  BruinoseaiTe KOMIOIWIAINAIO X TECTHPOBAHNE IJIS KA I0r0 ITepeMellleHns.

e 3amMeHWTe CCHLIKM HA VAAJISIEMBIH KJAacC CChLIKAMH Ha 00heMHeHHbI
KJIacc. ITO BO3AeHCTBYeT HA O0'BLARJICHNS IepeMeHHbBIX, TUIIB TapaMer-
POB ¥ KOHCTPYKTOPHI.

e VYnanuTe IIyCTOH KJacc.

¢ BRIMOJIHUTE KOMITUASIINAIO ¥ TECTUPOBAHHE.

dopmMmupoBaHue WabnoHa metoga
(Form Template Method)

Ectb JABa MeToJa B IIOAKJIaccax, BEINOJIHAKOIINE aHAJIOM'MYHBIE IIary B oJu-
HaAKOBOM IIOPAAKE, OTHAKO 9TH IIIaru pa3jauviHbl.

Obpasyiime u3 smux waz06 memodvl ¢ 00UHAKOB80L cuzHamypoil, 1mobbi
ucxodnvle memodv. cmaau odunarosvimu. ITocae 3mozo moxHo ux nod
HAMb 6 pOOUuMmenbCKUll Kaacc.

ite
S double base = _units * _rate * 0 5,

double tax = base * Site TAX_RATE* 0 2,

4 return base + tax,

Residential Site Lifeline Site 4

getBillableAmount O - getBillableAmount 0/

"~

~—_
-~

double base = _units * _rate,
J L double tax = base * Site TAX_RATE,

return base + tax,




dopmuposaHue WwabnoHa Metoga (Form Template Method) 345

[}

V

Site

getBillableAmount o,
getBaseAmount >~
getTaxAmount =S

éé return getBaseAmount() + getTaxAmount(),

| |

Residential Site LifelineSite
getBaseAmount getBaseAmount
getTaxAmount getTaxAmount

MoTusupoBka :

HacnenoBanue mnpeacrapiserT co0ol MOIIHBIE WHCTPYMEHT JJIS yCTpa-
HeHuA AyO0IMpOBaHNS MOBeAeHUA. BCTpeTUB JBa aHAJOTHUYHEIX MeTOJa B
MOAKJIACCAX, MBI XOTUM OOLEIUHUTEL HX B POAUTENbCKOM Kiacce. Ho uto
€CJIM OHM He B TOYHOCTH coBnagaior? Yro Torga aenarsh? Ml mo-IipeskHEMY
JOJKHEI YCTPAHUTEL KaK MOXKHO 00JIbIlle JyOAMPOBAHKS, HO COXPAHUTH CY-
1IeCTBEHHBIE PABIUYMA.

Yacro BcTpeuaercd cayuail, KOTa JBa METOAA BRIIIOJIHAIOT BO MHOI'OM aHa-
JIOTHUHBIE IIard B OJWHAKOBOM IIOCIEJ0BATEJLHOCTH, HO 3TH IIAaru pas-
HBle. B TakoM ciyuae MOXKHO mepeMecTHTh IOCJIeH0BaTeIbHOCTh IIAT0OB B
POZHMTENLCKMI KJAacC ¥ IO3BOJHUTE NOJIUMOPGMU3MY BBITIOJHUTH CBOXO POJIb
B ofecnieueHUHN TOTO, YTOOH! Pa3IMYHbIe Iaru BBITIOJIHAIN CBOU JeiicTBUA
mo-pasHomy. T'axoil mpueM HasbIBaeTca wabioHom memoda (template met-
hod) [Gang of Four].

TexHuka

¢ BrimosHUTE JEeKOMIIO3UIMIO METOAOB, YTOOLI BCE BhIAEJEHHLIE METOIEI
MIOJHOCTHIO COBIIAJAMY MM IOJHOCTBIO PASIUYATUCE.

¢ C nomompio «Iloxwema metomas (Pull Up Method, 323) mepemectuTte
UAEHTUYHBIE METO/BI B POAUTEILCKHUHA KIacc.

¢ K pasnuyaionmiuMcs MeTogaM npumeHuTe «IlepemMenoBaHue MeTo[a»
(Rename Method, 277) Tax, 4T00Bl CUTHATYPHI BCEX METOJOB HA KaXK-
JIOM mIare OBLIJIN OAMHAKOBEIL.

» B pesyavmame ucxodnvie Memodvl cmano8amcs 00UHAKOBbIMU 8 MOM
CcMbiCTe, LMO OHU OCYULeCmBILA0m 00HY U my Je Nnocied08amelbHOCMb
66130606 Memodo8, HO 661306bl NO-PA3HOMY 06padambieames nodrKiac-
camu.



346 lnasa 11 PeuwleHue 3aga4 060b6LeHns

¢ BroionasiTe KOMOUIALUIO U TeCTHPOBaHUE TIOCJie KaiKJI0ro U3MeHe-
HUA CAT'HATYPHI.

o [Ipumenure «ITogwem metromas (Pull Up Method, 323) ¥ ogHOMY M3 HC-
XOfHBIX MeTomoB. OmnpefenuTe CUTHATYDPHI PasjiMUYHEIX METOJI0B Kak
abcTpaKTHEIe METOIH POAUTENALCKOTO Kilacca.

¢ BrINOJHNTE KOMIMJIALHAIO A TeCTUPOBaAHUE.

¢ YaramuTe OCTAJBHBEIE METOARL ¥ BEINOJIHANTE KOMINIAIUIO X TECTHPOBA-
HHE II0CJIe KaX»A0r'o yaaJdeHud.

Mpumep

3axonuy Hayaroe B riase 1. Tam y mensa 6s11 Kjace Customer ¢ AByMS MeTO-
JaMu AJS 11eYaTH BREIINCKK II0 cUeTy KaumeHTa. Metox statement BHIBOZUT
peinmucky 8 ASCII:

public String statement() {
Enumeration rentals = _rentals elements(),
String result = VYueT apeHaw ana  + getName() + \n
while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement()

// NoKasaTb pesynbTaTe ANA ITOW apeHas
result += \t + each getMovie() getTitle()+ \t +
String valueOf(each getCharge()) + \n
}

// 006aBnTL HUXHWA KONOHTUTYA
result +=  CyMMa 3af0NKEHHOCTH COCTaBAfeT  +
String valueOf(getTotalCharge()) + \n
result += Bu 3apabotanu +
String valueOf(getTotalFrequentRenterPoints()) +
04KOB 3@ aKTUBHOCTb
return result,

}
B TO BpeMst Kak htmlStatement mesmaer seinmucky 8 HTML:

public String htmlStatement() {
Enumeration rentals = _rentals elements(),
String result = <H1> Onepauuu apeHow ana <EM> + getName() +
</EMS</HI><P>\n
while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement(),
// nokasaTe pe3ynkTaTH N0 Kaxaooh apeHae
result += each getMovie() getTitle()+ +
String valueOf(each getCharge()) + <BR>\n
}
// 000aBWTL HUXHWA KONOHTWUTYA
result +=  <P>Bawa 3af0AXeHHOCTbL cocTaBfseT <EM> +
String valueOf(getTotalCharge()) + </ EM><P>\n
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result += Ha 3Tol apeHae Bu 3apabotanu <EM> +
String valueOf(getTotalFrequentRenterPoints()) +
</EM> oukoB 3a aKTUBHOCTHIP>

return result,

} -

IIpexxne yueM npuMeHUTH «PopMupoBaHue mabioHa meroga» (Form Tem-
plate Method, 344), a1 1o eH YCTPOUTE TAK, YTOOLI 3TH J{Ba METO/A IIOABHU-
JIACH B IOAKJIACCAX HEKOTOPOro obIHIero poguTeNbCKOro Kiacca. S nemaro
3TO ¢ HOMOILI0 00beKTa MeToRoB [Beck], cosznaBas OTHeNbHYIO HEPAPXHIO
cTpaTerni JJiA BEIBOAA BRITHUCOK (puc. 11.1).

Customer  [—————== > Statement

=

Text Statement htmi Statement

Pue. 11.1. Ilpumenernue cmpamezuu ¥ memodanm statement

class Statement {}
class TextStatement extends Statement {}
class HimlStatement extends Statement {}

Teneps ¢ momorbio «Ilepemeiienusa merona» (Move Method, 154) s nepe-
HOLIIY 3TN ABa MeToxa statement B nogKJiaccol:

class Customer
public String statement() {

return new TextStatement() value(this),
}
public String htmlStatement() {

return new HtmlStatement() value(this),
}

class TextStatement {
public String value(Customer aCustomer) {
Enumeration rentals = aCustomer getRentals()
String result = Onepauuwu apenad ans  + aCustomer getName() + \n
while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement()

// nokasaTb pe3ynbTaTh N0 3TOW apeHne
result += \t + each getMovie() getTitle()+ \t +
String valueOf(each getCharge()) + \n
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// n06aBUTb HUXHMA KOMOHTUTYA
result +=  Bawa 3a40NXeHHOCTb COCTABnaeT  +
String valueOf(aCustomer getTotalCharge()) + \n ,
result += Bu 3apabotann +
String valueOf(aCustomer getTotalFrequentRenterPoints()) +
O4KOB 3@ AKTUBHOCTH ,
return result
}
class HtmlStatement ¢
public String value(Customer aCustomer) {
Enumeration rentals = aCustomer getRentals()
String result = <H1> Onepauwu apenpn ans <EM>  +
aCustomer getName() + </EM></ H1><P>\n
while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement(),
// noKasaTb DE3ynbTaTH NO KAXAOW apeHae
result += each getMovie() getTitle()+ +
Strang value0Of(each getCharge()) + <BR>\n
}
// Do6aBUTb HUXKHWK KOMOHTUTYN
result +=  <P>Bawa 3a00nkeHHOCTL COCTasnseT <EM> +
String valueOf(aCustomer getTotalCharge()) +
</EM><P>\n
result += Ha aToh apeHne By 3apaboTanu <EM>
String valueOf(aCustomer getTotalFrequentRenterPoints()) +
</EM> 04KOB 3a aKTUBHOCTb<P>
return result
!

ITepemeiniasi MeTOAEl, A NePEUMeHOBAJ MeTOALI Statement AJiA JYYIIEro co-
OTBEeTCTBUA CTpaTeruu. S 1aj UM OAUHAKOBOE UM, [IOTOMY UTO Pasjinyue
MeXKy HUMU TeIlephb JIeXKHUT B Kjacce, a He B metoze. ([a Tex, KTo u3yua-
€T IpUMeDP: MHe IIPUIILIOCH TaKKe J00aBUTE MeTox getRentals B Customer u
ocnabuts BUIUMOCTD getTotalCharge u getTotalFrequentRenterPoints.)

ITpu Hanuuuu ABYX AHAJOTHUYHEIX METOJZOB B IIOAKJIACCAX MOYKHO HAYAThH
npuMeHeHnue «PopmupopaHus madnona Merogas (Form Template Method,
344). Kmou K 3TOMy pedaKTOPUHTY JISIKUT B Da3JeJeHNN Da3IHYaolero-
cHA KOJa ¥ COBIIAAAIOIIEro, NpuUMeHAs «Bruigenenue merona» (Extract Me-
thod, 124) gy u3BjieyeHUs TeX YIACTKOB, KOTOPBIE PA3JUYHEI B IBYX Me-
Tozax. IIpu KaxK0M BhIZeJEeHHUH S CO3LAI0 METOAEI C PA3JIMYHBIMH TeJIaMH,
HO OJHAKOBOHW CUTHATYPOH.

ITepsrIit IprMep — BBIBOA 3aroJioBKa. B ofoux MeTogax mHAOPMaIus 1o-
aygaetcsa ua Customer, HO Pe3yILTHPYIOUIAS CTPOKA O-Pa3HOMY dhopMaTy-
pyercs. fI Mory BeigenuTs hopMaTUpOBaHUE 3TOH CTPOKU B OT/JEJILHEIE Me-
TOXBI C OMMHAKOBOM CUTHATYPOIL:

class TextStatement
String headerString(Customer aCustomer) {
return Onepauun apedns ana  + aCustomer getName() + \n ,
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}
public String value(Customer aCustomer) {
Enumeration rentals = aCustomer getRentals(),
String result = headerString(aCustomer)
while (rentals hasMoreElements()) { ;
Rental each = (Rental) rentals nextElement(),

// nokasaTb pe3ynbTaTe NO 9TOK apeHae
result += \t + each getMovie() getTitle()+ \t +
String valueOf(each getCharge()) + \n
}

// ROBABUTH HUXHUIL KONOHTUTYN
result += Bawa 3ad40NXeHHOCTb COCTaBnaeT  +
String valueOf(aCustomer getTotalCharge()) + \n
result += Bw 3apabotann +
String valueOf(aCustomer getTotalFrequentRenterPoints()) +
04YKOB 38 aKTUBHOCTb ,
return result,

}

class HtmlStatement
String headerString(Customer aCustomer) {
return <H1>Onepauuu apeHaw ana <EM> + aCustomer getName() + </
EM></H1><P>\n
}
public String value(Customer aCustomer) {
Enumeration rentals = aCustomer getRentals(),
String result = headerString(aCustomer)
while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement(),
// nokasaTb pe3ynbTaTe N0 Kaxaoh apeHae
result += each getMovie() getTitle()+ +
String valueOf(each getCharge()) + <BR>\n
}
// DOBaBUTL HUKHUIA KONOHTUTY
result +=  <P>Bawa 3agonxeHHOCTb cocTaBnseT <EM> +
String valueOf(aCustomer getTotalCharge()) + </EM><P>\n ,
result += Ha aToit apexae Bol 3apaboTanu <EM> +
String valueOf(aCustomer getTotalFrequentRenterPoints()) +
</EM> QUKOB 33 aKTUBHOCTHIPY
return result,

}

BrinonHAI0O KOMOMISAINIO M TeCTUPOBaHWE, a 3aTeM IPOJOJIKAI0 PaboTy
¢ ApyruMu 3eMeHTaMu. S BRIIOJHII BCe MIATH ¢pa3y. BoT pesyasraT:

class TextStatement
public String value(Customer aCustomer) {
Enumeration rentals = aCustomer getRentals(),
String result = headerString(aCustomer)
while (rentals hasMoreElements()) {
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Rental each = (Rental) rentals nextElement()
result += eachRentalString(each)
}
result += footerString(aCustomer),
return result
}

String eachRentalString (Rental aRental) {
return \t + aRental getMovie() getTitle()+ \t +
String valueOf(aRental getCharge()) + \n ,
t

String footerString (Customer aCustomer) {
' return CyMMma 3afONXEHHOCTU COCTaBnseT  +
String valueQf(aCustomer getTotalCharge()) + \n +
Bu 3apafotanu  +
String valueOf(aCustomer getTotalFrequentRenterPoints()) +
O4KOB 33 aKTWBHOCTL

H

class HtmlStatement
public String value(Customer aCustomer) {

Enumeration rentals = aCustomer getRentals(),

String result = headerString(aCustomer)

while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement()
result += eachRentalString(each),

}

result += footerStrang(aCustomer),

return result,

}
String eachRentalString (Rental aRental) {
return aRental getMovie() getTitle()+ +
String valueOf(aRental getCharge()) + <BR>\n ,
}

String footerString (Customer aCustomer) {
return <P>Bawa 3af0NXEHHOCTb cocTaBnseT <EM> +
String valueOf(aCustomer getTotalCharge()) +
</EM><P>\n + Ha arvoil apeHge sbl 3apaboTanm <EM> +
String valueOf(aCustomer getTotalFrequentRenterPoints()) +
</EM> oukoB 3a aKTWBHOCTbL <P>
}

Korjga caenansl 3Ty ©u3MeHeHns1, 00a MeToa value BEITISAAT OUeHE CXOMKe.
IToaromy s npuMmensio «Iloasem metoxas (Pull Up Method, 323) x oxuoMy
U3 HUX, BHIOUPAs BEPCUI0 TEKCTa IIPOM3BOJILHO. IIpu moaseme merona 4
IOJIKeH O0'hABUTE METOAH! IICAKJIACCOB KAK a0CTpaKTHBIE:

class Statement
public String value(Customer aCustomer) {
Enumeration rentals = aCustomer getRentals()
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String result = headerString(aCustomer)

while (rentals hasMoreElements()) {
Rental each = (Rental) rentals nextElement()
result += eachRentalString(each),

}
result +=

}

footerString(aCustomer),
return result,

abstract String headerString(Customer aCustomer)
abstract String eachRentalString (Rental aRental)
abstract String footerString (Customer aCustomer),

51 ynansio merop value B3 TextStatement, KOMIMIMPYIO M TecTHpPYIO. Ecau
BCe B IIOpAJKe, # yAaadAlo Merof value ua Beimucky HTML, koMomnupyio
¥ TeCTHPYIO cHOBa. PeaynbTar moxkasad Ha puc. 11.2,

Customer

Statement

statement()
htmiStatement()

Puc. 11.2. Knaccoi nocae popmuposanus wabrona memoda

value{Customer)
headerString{Customer)
eachRentalString{ Rental)
footerString{ Customer)

Himi Statement

Text Statement

headerString(Customer)
eachRentalString(Rental)
footerString(Customer)

headerString(Customer)
eachRentalString(Rental)
footerString(Customer)

Ilocne nposenerna sroro pedakTOpHHra JIErKo AOGABIAATH HOBBIE BHIBLI
yreepiaenuit. Jlna sroro Tpebyerca JUINL CO3JATH MOAKJIACC YTBEPIKIE-

HUA, 3aMenmIaromuil Tpu a6CTPAKTHRIX METOAA.
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3amMmeHa HacnepoBaHUA genernpoBaHnem
(Replace Inheritance with Delegation)

Tloskyace MCTONB3yeT TOJILKO YacTh MHTepdeiica pogUTEIBCKOr0 Kiacca
Y He JKeJlaeT HACJIeL0BaTh JaHHEIe.

Cosdaiime noae 0aa podumenbCKo20 Kaacca, Hacmpoiime memodvt, 4mobs.
OHU Oenezuposaiu BuinoaHeHUe podumenvcKomy Kaaccy, u yoaiume nod-
Kaaccol.

Vector
Stack 1 Vector
1ISEmpty
IsEmpty Q 1sEmpty
\
/\ \
= !
\\
\
Stack return _vector 1IsSEmpty()

MoTusunposka

Hacunegopanue — gzameuaTesbHad Belllb, HO MHOTHA 3TO HE COBCEM TO, UTO
HaMm Tpebyercsa. YacTo, OTKPHIBAA HacJefOBaHUE KJacca, MBI 3aTeM ofHa-
pYy’KHUBaeM, 4TO MHOIHME M3 OIlepaluil POAUTENLCKOTO KJjacca B JeHCTBH-
TeJLHOCTY HeIpHeMJIeMbl IJs HmoAKJacca. B sroMm ciyuae mmeromuiica
nHTepdeiic HeIpaBuJALHO OTPAXKAET TO, YTO JgesiaeT Kjaacc. JIubo oxkasniBa-
eTcdA, UYTO IeJas rpylna HacJelyeMbIX HaHHBIX HeIpHeMJeMa JJId IOA-
KJaacca. JIuGo ofHapyKUBaeTcsA, UTO B POAUTEIHCKOM KJiacce ecTh 3allli-
eHHbIe METObI, He UMeIOIllie 0co00ro CMEICIa B ITOAKJIACCE.

Mo2KHO OCT&aBUTh BCE€ KAK €CTh M YCJAOBHUTBLCS TI'OBOPUTH, YTO XOTH 3TO
TOJKJIACC, HO B HEM MCIIOJIb3YeTCs JIMIIb YACTh PYHKIUH POAUTESLCKOTO
KJyacca. Ho 9T0 IpuBOIUT K KOAY, KOTOPBIN IOBOPUT HEUTO, OTIUYHOE OT
BalIKX HaMepPeHuil, — 6eCopAAOK, MOAIeKalNil HeyKOCHUTEIbHOHN JIHK-
BUIALNH.

IIpumeHAs BMecTO HacJIeJOBaHMSA JeJIeFUPOBaHIIe, MBI OTKPBITO 3aABJIAeM,
UTO WCIOJNbL3yeM AeJIerdpyeMBbIi KJace JIHIL YacTHyHO. MBI ynpaBideM
TeM, KaKyio 4acTh mHTepdeiica B3ATh, 4 KAKy0 — HrHOpuUpoBaTh. IleHa
3TOMY — AOIOJHUTEILHLIE AeJerdPYIoNiie MeTOAbl, TUCATh KOTOPBIe CKYY-
HO, HO TaK IIPOCTO, UTO TPYAHO OIIUGUTHCH.
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TexHukKa

¢ CozgaliTe B IOAKJIACCE II0JIe, CCBLIAOIIEECH HA SK3EMILIAD POANTENL-
CKOro kJjacca. UHAIMaIusupyiiTe ero 9TUM 9K3eMILISPOM.

¢ lsmeHuTe BCce METOJABI, ONpeAeJeHHbIE B IOJKJacce, uTOOGRl OHH HC-
MOJIL30BAJIH TI0JIe JesiernpoBanuda. Ilocie n3MeHeHUA KayKIOro MeToga
BBLITIOJIHUTE KOMIIMIAIMIO ¥ TECTUPOBAHME.

» Bul He cmonceme 3amenumb memodut, 8bi3visaouie memod super, onpe-
denennbLil 6 nOOKAACCE, UHAYE MOHHO B0ILMU 8 BECKOHEYHYI PeKYPCUT.
Imu memodvl MONCHO 3aMEHLMb MOLLKO NOCAE M020, Kak Gydem pasop-
8aHo Hacaedosarue.

A Y,uann're o0BABIEeHNE POOUTENBCKOTO Kilacca U 3aMeHNTe IPUCBOEHHUE
AeJIETUPDOBAHUA NPDUCBOECHUEM HOBOMY 06’LEKTy.

o JI18 KaKJOro MeToJa POAUTENLCKOrO KJjacca, MCIONb3yeMOro KINeH-
TOM, J06aBBTE IPOCTOM AeJerupyoIui MeToI.

* Brimoarante KOMIHUJAIIAIO ¥ TECTHPOBAHUE.

Mpumep

OIHVM W3 KJACCUUECKUX IIPHMEPOB ILJIOXOT'0 HACJIEeJOBAHMUS ABJIAETCS
cTek, ohOpMJIEHHBIN KaK IIOAKJAacc BeKTopa. Java 1.1 mocrynmaer Tak B
CBOUX YTHUNUTAX (ali-Aii-sii!), HO B JaHHOM CJIy4Yae s UCIOJIL3YIO YIPOIIleH-
HYIO pOpMYy CTeKa:

class MyStack extends Vector {

public void push(Object element) {
insertElementAt(element,0),
¥

public Object pop() {
Object result = firstElement(),
removeElementAt(0),
return result,

}

Tuisaxsa Ha TOBE30BATEIEH ATOIO KJIACCA, S BUKY, UTO KJIUEHTHI BEIITOIHIIOT
€O CTEKOM JUIUb YeThIpe omepamuu: push, pop, size u 1skmpty. ITocnenuune
IBe HacJeayIoTes U3 Vector.

A HaunHa0 JeJierupoBaHue C IIOJIA IS AeJIerHpyeMoro BeKTopa. 5 cBaAzkI-
Balo 3TO 1oJIe ¢ this, YTOOBl UMETh BOZMOMKHOCTD yepenosaTh IIPUMeEeHeHHe
heJierupoBaHUA U HACJIE€JOBaAHNSA, TOKA BBINIOJNHA 3TOT pe@aRTOpI/IHI‘:

private Vector _vector = this,

Tenepr HaUNHAIO 3aMEHY METOJ0B, YTOOLI 3aCTABUTH X HUCIOJIL30BATH Je-
JerupoBanue. Haunnalo ¢ push:
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public void push(Object element) {
_vector.1nsertElementAt(element, 0),

}

3nech MOYKHO BHITIOJIHATH KOMIWJIAIINIO M TECTUPOBAHWE, W BCE JIOJKHO
no-upeskHeMy paborars. Temeps saiimeMes pop:

public Object pop() {
Object result = _vector firstElement();
_vector removeElementAt(0)
return result,

H

3aBepnt 9TU MEeTOJbI IIOJKJiacca, A A0JIXKeH Pa3opBaTh CBA3b C POAUTEIL-
CKHM KJacCcoM:

class MyStack extends—Veector

private Vector _vector = new Vector(),

Hocne sToro JIOﬁaBJIHIOTCH IIPpOCThIE JeJerupyrnine MeToAbl IJd MeTOL0B
POAHUTEJIBCKOTIO KJlacca, HCNOJIb3YeMbIX KJINEHTAMH.

public int size() {
return _vector size();

}

public boolean 1sEmpty() {
return _vector 1sEmpty(),

}

¥

Terneps g MOrY BHIIOJHUTL KOMIHJIANNIO X TeCTUpoBanme. Ecay g 3a6bL1
Io0GaBUTH AeJIETHPYIOIINHA METOX, TO Y3HAIO 00 3TOM IIDH KOMITUJIAIHAHA.

3ameHa generupoBaHua HaclefoBaHNEM
(Replace Delegation with Inheritance)

Bui ucnosin3yere AesieripoBaHHEe U YACTO MTHUINETe MHOTO IIPOCTHIX AeJIerd-
poBauuii Aus uHTEepdeiica B esoM.

Clenaiime denezupyrouuil kaace nodrxaaccom denezama.

Employee 1 Person Person
gmNameQ getName getName
\
\
\ A
\ = Q
return person.getName() Employee
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MoTusupoBka

910 060pOTHAS CTOPOHA «3aMeHhl HAcCJeJOBAaHUA AejerupoBanueM» (Re-
place Inheritance with Delegation, 352). Ecan o6Hapy:xuBaeTcs, 4TO HC-
NOJIB3YIOTCH BCE METOABI NeJIETHPYEMOro KJacca, U Hajoeso MUcaTh 3TH
TIIPOCTHIE METOALI JeJIeTNPOBaHM A, MOXKHO JOBOJILHO IIPOCTO BEPHYTHLCA Ha-
3a] K HACJIeJOBAHUIO.

ot

EcTh HEKOTODBIE ONIACHOCTH, O KOTOPBIX HY’KHO IIOMHUTH IIpH 3TOM. Eciau
BBI HCIIOJIb3YeTe He BCe MeTOAEI AeJIerHpyeMoro Kjiacca, To He CIeyeT Ipu-
MEHATH «3aMeHY JeJiernpoBanus HaciexosanueM» (Replace Delegation with
Inheritance, 354), T. K. IOAKJACC BCerga AOJIKeH CJIefOBaTh MHTepdeicy
POAUTENBCKOTO Kjacca. Eciid MeToxbl JeJIeruPOBAHNSA YTOMJISAIOT, MOMKHO
BOCIIOJIL30BATHCA APYTUMH BapMaHTamMu. MOMKHO paspellluTh KJIMeHTaM
ofpamaThcA K AeJerHpyeMoMY KJAcCy CaMOCTOATENLHO, IPAUMEHUB « ¥ 1a-
JseHue nnocpepHukas (Remove Middle Man, 170). Mo>XHO BOCIIOJIL30BATHCS
«BrieseEneM popuTeabCcKoro Kiaacca» (Extract Superclass, 336), 4To6b1
OTAEeNUTH 00U NHTepdeiic, a 3aTeM HacJAeLOBATHL HOBOMY Kiaaccy. Taxske
MOXKHO IIDUMEHUTSL « Boifesienue unrepbeiicar (Extract Interface, 341).

HOpyras curyanus, KoTopoil HeoOGX0ZUMO OCTEPETAThCS, BOZHUKAET, KOTla
JeJIeraT COBMECTHO HCIIOJIL3YeTCH HECKONLKUMHE O0beKTAMH M MOJKeT OBITh
usMeHeH. B TakoM ciyuae HeNb3sT 3aMEHHUTH JeJIeTUPOBaHUE HACHAeJOBaHM-
eM, IIOTOMY 4TO JaHHbIe He CMOTYT HMCIOJL30BaThCs coBMecTHO. CoBMecT-
HOE HCII0JIE30BaHNE NaHHEIX — 3TO 003aHHOCTh, KOTOPYIO HeJIb3S IepeBec-
TH 06paTHO B HacJemoBanue. Korza o60beKT HEU3MEHsAeM, COBMECTHOe MC-
[IOJIB30BaHME JAHHLIX He BEI3LIBAET MpobJieM, MOTOMY YTO MOMKHO IIPOCTO
BHIIIOJIHUTE KOTMPOBAHKE, M HUKTO HUYEro He 3aMeTHT.

TexHuka

¢ CresaiiTe AeerupylOIINi O6HEKT IIOAKIACCOM Jeierara.
¢ BRITOJHUTE KOMIUIAIMIO.

» IIpu amom moxcem oCHAPYHUMBCS KOHDAUKM UMeH Memodos; Y memo-
0o mMozym Obimb 00UHAKOBbIE UMEHA, HO CYWECME06AMb PA3IUYUA 6
mune 6036PAULAEMbLX 3HAYEHU, UCKAIOYUMEAbHbLX CUMYAyUAX U 6udu-
mocmu. Brecume ucnpaenenus ¢ nomoujpio «Ilepeumernoearus memo-
0os» (Rename Method, 277 ).

¢ 3acTaBbTe NOJIE feNeTUPOBAHUA CCHIIIATHCA HA II0JIe B CAMOM O0BEKTe.

¢ VYpamuTe IPOCThbIE METOMBI AeJIerUPOBAHUSA.

* BHINOMHNTE KOMOUJIALMIO M TECTUPOBaHME.

¢ 3aMeHHTe Bce pyrue NeJIerHpoOBaHUA 0OPAIeHHAMY K CAMOMY O0BeKTY.
¢ VYpanuTe 1oJie AeJerupoOBaHUsA.

Mpumep

IlpocToii kaace Employee geserupyeT IpocToMy Kiaacey Person:

class Employee {
Person _person = new Person(),
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public String getName() {
return _person getName()
'
public void setName(String arg) {
_person setName(arg)
}
public String toString () {
return Emp + _person getlLastName()
}
}

class Person {
String _name,

public String getName() {
return _name,
}
public void setName(String arg) {
_name = arg
}
public String getlLastName() {
return _name substring(_name lastIndexOf({  )+1),
}
}

IlepBHIM IIArOM MPOCTO OOBLABIAETCSH TMOJKJIACC:
class Employee extends Person

KomMnunanud B 9TOT MOMEHT IPeAYIPEAT O BOSMOKHEBIX KOH(IMKTaX Me-
To0B. OHM BO3HMKAIOT, €CJIU METOAH! C OAMHAKOBLIM HMeHeM BO3BPaniaioT
3HAYeHUs PA3JIMYHBLIX TUIIOB MU TeHEPUDYIOT Pa3HbIe UCKJIIOUHTENbHbE
cutyanuu. Bee mpobieMbl TAKOT0 POJa UCIPABJISAIOTCS ¢ ToMoIIbio «Ilepe-
uMeHOBaHUs MeTona» (Rename Method, 277). B zagHOM IIPOCTOM IIPUMeEpPE
TaKUX 3aTPYAHEHUIl He BOZHUKAET.

CregyoInuM IIAroM 3aCTaBJIAEM II0JI€ eJIeTMPOBAHUSA CCHLIATHCH HA CaM
06bexT. S KonKeH yIaJUTh BCe IPOCThIE METOAbI NeJerHpOBaHHUA, TaKhe
Kak getName u setName. Ecim ux ocTaBUTb, BOSHHKHET OLINOKA [IePeoIHe-
HUS CTeKa, o0ycioBiieHHOro 0eCKOHEUHOH pexypcumeii. B JanHOM cayuae
Hazo yxanutb getName u setName u3 Employee.

COBl[aB paﬁo'raromm'fl KJIacC, MOXXHO UBMEHHUTH T€ MeTOAbl, B KOTOPHIX IPH-
MEeHAITCA MEeTOAb!I AeJIETHPOBAHMA. g IIepeBOXY UX Ha HeIIOCPEACTBEHHOE
HCIIOJIB30BaHHE BHI3OBOB:

public Straing toString () ¢
return Emp + getlastName()
}

Mz6aBuBIINCH OT BCEX METOJOB, UCIONbL3YIOIINX METOAB! AeernPOBaHus,
f MOT'Y OCBOOOAMTHCA OT IIOJIA _PErson.



KpynHbie pecdakTopuHru

Kenm Bex u Mapmun Payaep

B npepmecTByromux raasax ObLIYA MOKA3aHBI OTAEJIbHBIE «XOABI» pedax-
TopuHTa. Yero He xBaTaeT, TaKk 3TO IPEJCTABICHUS 00 «HUrpe» B IEJIOM.
PedaxTopuHr IPOBOUTCA C KAKOI-TO LIeJIBIO, 8 He IIPOCTO AJS TOTO, YTOGHI
IPUOCTAHOBUTH PaspaboTky (1o Kpaiireil Mmepe, 0GLIYHO pedaKTOPUHT IIPO-
BOJAHUTCSA C HEKOTOPOI Iesinio). Tak Kak e BEIIVISIUT Urpa B ejaoM?

Mpasuna urpsbi

Ha uTo BEI, HECOMHEHHO, O0PaTHTE BHNMAHKE B [TOCTEAYIOEM U3I0MKEHIH,
TaK 9TO Ha JaJIeKO0 He TaKOe TIATeJLHOE ONMCaHue IIIaroB, KaK B Ipedbiy-
mHX pedakTOPHHTaX. JTO CBA3AHO C TEM, UTO IIPH IPOBEEHNUU KPYIHBIX
pehaKTOPUHTOB CUTYyalUsI CYIIECTBEHHO u3MeHsaeTcss. Mul He MOXKeM Tou-
HO CKasaTh BaM, UTO HAJO JeJIaTh, IOTOMY YTO He 3HaeM TOYHO, YTO OyAeT v
BacC nepej riiazaMu, KOorjga BEI GyZeTe aTo gesaTh. Korza BeI BBOZUTE B Me-
TOZ HOBBIY IapaMeTp, TO MEXaHH3M SICEH, IIOTOMY UTO sicHa 06J1acTh AeHcT-
Bud. Korga ke BbI pazbupaeTech ¢ 3aIyTAHHLIM HACTELOBAHUEM, TO B KasK-
JIOM cay4dae 0ecriopsanoK 0COOeHHBI.

Kpome TOro, Hajfo NpelcTaBIAThL cefe, UTO OMKHChIBaeMble 34ech pedaKTo-
DHUHTH OTHUMAIOT MHOI'O BpeMmeHH. Jlio6Goii pedarxropusr us raas 6-11
MOXKHO BBITIOJTHUTH 32 HECKOJIBKO MUHYT, B KpadHeM ciaydae, 3a yac, Hazg
HEKOTOPLIMY Ke KPYITHEIME De(haKTOPUHTaMHU MBI Pab0TaaH B TeUeHNUE Me-
cAIEeB WU JeT, IPUYeM B JeHcTBYIOIMUX cucTeMax. Korga ects QyHKIuo-
HUDYIOLlag CHCTEMAa ¥ HAAO PACIIUDHUTH ee QPYHKIUOHAILHOCTD, Y6 uTh
DYKOBOZACTBO, UTO HAJI0 OCTAHOBHTLCS HA IIAPY MeECAIlEeB, ITOKA BHI OyeTe
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NMPUBOJUTH B IIOPAAOK KOX, AOBOJBHO THAXKEJJI0. BMECTO 3TOro BB HOJIMKHEI
nocTynars, Kak 'anseas u I'peTenb, OTKYCHIBAA [0 KPadM UYTh-4yTh Ce-
TOJHA, ellle UYThL-YYTh 3aBTpPA.

IIpu sToM BamMu AOMKHA DYKOBOLHUTH NMOTPEOGHOCTh B KAKMX-TO JAOMOJHH-
TeJILHBIX AeiicTBUAX. BrinonHaliTe pedakTopuuru, Korjua tpebyercs xoba-
BUTH QYHKIUIO ¥ McTIpaBUTh olrnbkm. Hauas pedakTopunr, BaM He 06s3a-
TeJIbHO AOBOMUTHL €r0 0 KoHIla. [esaiiTe CTONBKO, CKOJIBKO HEOOX0AMMO,
4TOOBI BHIIIOJIHUTD PEAJILHO CTOSMNIYIO 3afavy. Beerga MoKHO IPOJOIKUTS
HAa CJIEAYIONINH JeHb.

Hannasa dunocodus orpaskena B mpuMmepax. JleMmoHcTpanus Jao6oro pe-
(hakTOpPHHTa U3 9TOW KHUTH JIeTKO MoTJia Obl 3aHATH COTHIO CTpaHuIl. Ham
06 3TOM U3BECTHO, TOTOMY UTO MapTuH MONBITAJCA cAenaTs 3T0. [losromy
MBI CIKAJIH IPUMeEPDI 10 HeCKOJbKUX CXEMATHUHLIX JUATPAMM.

¥3-3a TOro 4TO0 OHM OTHUMAIOT TAK MHOT'O BpeMeHH, KpyIHsle pedhakTopuH-
TH He MPUHOCAT MI'HOBEHHOTO BO3HATPAMACHUA, KaK pepaKTOPUHTH, ONH-
CaHHbBIE B JPYTUX IUIaBaX. IIpuiercsa JUIlh JOBOJILCTBOBATECA BEPOi, UTO C
KayKJbIM JHEM BBl JieJIaeTe KH3Hb JJIA CBOeH mporpaMMbl HEMHOTO 6es-
omacHee,

Kpynurle pedakTOPHHTY TPeGYIOT OIpe/IeIEHHOTO COLJIACUS BO BCeH KO-
MaHJe IIPOTPaMMUCTOB, Uero He HAXO AJNA MaJieHBKUX pedaKTOPHHIOB.
KpynHusle pedaKTOPUHTH OLNPEAENAIOT HAIPABJICHUE AN MHOTHUX U MHO-
rux Moxubukaumii. Bess KoMaHga JO/KHA OCO3HATEH, UTO «B UrpPe» HAXO-
ZUTCS ONUH U3 KPYNHBIX PedaKTOPUHTOB, K Je#CTBOBAThL COOTBETCTRBEHHO.
HexenaTeabHO OKa3aThCH B TOJOMEHUN TeX ABYX IapHeid, MalluHa KOTo-
PHIX 3aCTPAJA OKOJIO BEPUIMHEI TOPH. OHYU BBLJIE32I0T, YTOGHI TOJIKATH Ma-
IUHY, KaKIBIH co cBoero Kouia. Ilocie nmonyyaca Ge3ycnenrgbiX MOMBITOK
CIBUHYTH €€ TOT, KOTODHIA BIlepefu, ropoput: «Hukorma #e xgyman, 4rto
CTOJIKHYTh MaIlIMHY BHU3 C TOPHI TAK TAKeN0». Ha uTo BTOpOIl OTBeuaeT:
«YT0 THI UMeelTs B BUAY O « BHHU3 C FOPEI» ?»

MoueMy Ba)kHbI KpymnHble pedakKTOPUHrn

Ecau B KpynHbIX peaKTOPHHrax HeT MHOTHMX H3 TeX KauecTB, KOTODEIE
COCTaBJIAIOT IEHHOCTh MaJeHbKUX (IPe/ICKa3yeMOCTH, 32aMeTHOTO IIporpec-
ca, HeMe/IJIeHHOTO BO3HATDAXAECHHUA), II0UYEMY OHU TaK BAaXKHBI, YTO MEI pe-
IIHJIN BKJIOYUTD UX B 3Ty KHUry? IToToMy uTO 63 HUX BBEI pUCKYeTe IIoTpa-
TUTH BpeMA ¥ CHJIBI Ha 00ydyeHNe IIPOBeJeHUIO peaKTOPHHIA, & 3aTEM U Ha
npakTuyecKUi peaKTOPUHT U He MOJYUUTh HUKAKUX BeIroh. Ham a1o 611
JI0 OBI HEIPUATHO. MBI TAKOTO IOTEPIIETHh HE MOMKEM.

Ecau cepresHo, TO peQaKTOPUHroM 3aHUMAKTCH He IIOTOMY, UTO TO Bece-
J0, a MOTOMY, YTO BBl PacCUHTHIBaeTe CAENATh CO CBOMMM IPOrpaMMaMu
rocJie MpoBefeHUs peaKTOPUHTA TO, 4ero 6e3 Hero Bhl IPOCTO HE CMOTIX
ObI cHenaTh.
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Haxonjenne MaJIONOHATHEIX IPOEKTHLIX PEIIEHHH B HTOTe IPOCTO YAYIIA-
eT IpOorpaMMy NoZOOHO BOAOPOCJSIM, KOTOpHIE AyHIAT KaHaJy. Brarozaps
pedaKTOPHHTY BBl FADAHTHDYETE, UTO IMOJHOE IOHNMAHUE BAMHU TOTO, KaK
JOJKHa OBITH CIIDOEKTHPOBAHA IIPOrpaMMa, BCEerja HaXOANT B Hell oTpaxe-
Hue. Kak copHble BOZOPOCIH MPOBOPHO PACHPOCTPAHAIOT CBOM YCUKHM, TaK
¥ He J0 KOHIA NOHSTHIE IIPOEKTHLIE DelleHus OLICTPO PACIPOCTPAHSAIOT
¢BOe jeficTBue mo Beeit mporpamMe. Hu kaxoro-ynmbo oxsHoro, Hu gaske
JeCATH OTIENbHBIX AEHCTBUE He OygeT MOCTATOYHO, YTOOBI MCKOPEHUTh
npobaemy.

YeTbipe KpynHbIX pedakTopuHra

B 37011 T71aBe MEL ONIUCEIBAEM UeTHIpE MpUMEpPa KPYOHLIX pedakTOPpUHIOR.
910 npuMepHl, TIOKA3LIBAIONINE, 0 KAKOr0o poJia BelllaX UAET pedb, a He I10-
IIBITKY OXBAaTUTEL HeoObATHOE. MceaefoBaRNSA U TPAKTUKA IIDOBEJIEHUS pe-
taxTOpHHTra 0 CUX NOP KOHIEHTPUPOBANNCH HA HeGONLIINX pehakTOPUH-
rax. IIpescrosaiinit pa3roBop 0 KPYMHLIX peaKTOPUHTAX BeChMA HEOOHI-
YeH U OCHOBAaH TPEeNMYINECTBEHHO Ha onbiTe KeHTa, ¥ KOTOPOro B KPyIHBIX
IIPOEKTax ero GoJbIle, YeM y KOro-Jubo Jpyroro.

«Paspenenue nacnenopanusa» (Tease Apart Inheritance, 360) umeer feno ¢
3alIyTAHHOU Mepapxuedl HACJIEAOBAHUS, B KOTODOH PasJUUYHbLIC BADHAHTEI
npeACcTaBIsaIOTCA O0'befHHEHHBIMYA BMECTe TaK, 4TO 3TO cOMBaeT ¢ TOJKY.
«IIpeobpasoBaHue IIPOLEAYPHOro MpoeKkTa B 06beKThl» (Convert Procedu-
ral Design to Object, 366) coneiicTBYeT PeIeHHIO KJIACCHYEeCKOH IpoGaeMbl
npeo0pa3oBAHUSA [OPOLUEAYDHOrO KOZ8. MHOMECTBO IIPOrDaMMHCTOR
TONb3YyeTCH O0BEKTHO-OPUEHTHPOBAHHBIMU S3BIKAMH, He HMes JeiCTBHU-
TeJILHOTO IIpeACTaBIeHMA 00 00'beKTaxX, MO3TOMY AAHHBIH BUA pedaxrTo-
PHHTa IPUXOSUTCH YaCTO BHINOJHATE., ECIv BB YBAAMTE KO, HATUCAHHBIH
€ KJIACCHYECKUM ABYX3BEHHBIM NOAX0A0M K HHTepheiicaM noiL30BaTeNA U
0azaM JaHHBIX, TO BaM HOoHamoOuTca «Oraenenne npeaMeTHON 00/IacTH OT
upexncraBinenus» (Separate Domain from Presentation, 367), uto6pI pasge-
JUTH OM3HEC-JIOTUKY ¥ KoJ MHTepdelica noab3oBarens. OusiTHLIE 06HEKT-
HO-OPUEHTUPOBAHHLIE Pa3pabOTYNKK MOHSJIM, YTO TAKOE pa3fiesieHue Kus-
HEHHO BasKHO JJISI JOJITO 'KHUBYINUX ¥ OJAromoJyYHBLIX cucTeM. «Buigesne-
Hue uepapxum» (Extract Hierarchy, 372) yupoIiiaeT 4pe3MepHO CJIOMKHbIE
KJIACCHI ITyTeM NIPeBpAIleHNuA UX B PPYIIEI IIOAKJIACCOB.
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PaspeneHue HacnegoBaHus
(Tease Apart Inheritance)

Ects Hepapxudg Hacjqe g0oBanudg, KOTOpad BRINNOJHAECT ONHOBPEMEHHO ABe 38~

jauu.
Cosdaiime dse uepapxuu u ucnonvayiime denezuposanue 015 8v1308a 00HOIL
u3 Opyzoil.
Deal
I |
Active Deal Passive Deal
Tabular Active Tabular Passive
Deal Deal
1
Deal Presentation Style
I I
Active Deal Passive Deal Tabular Single Presentation
Presentation Style Style
MoTusupoBka

HacnegoBanue — Benukas Beib. OHO CIIOCOGCTBYET HATHMCAHUIO YPE3BHI-
JalHO «CIKATOTO» KOJa B HoAKJaccax. OTaenLHEle MeTOAL MOIYT Ipuodpe-
TaTh HENIPOIIOPIIHOHAJIBHOE CBOMM pasMepaM 3HaueHue 6Jarogapsa CBOeMy
MECTOIIOJIOKEHHIO B MePapPXHH.

Mexannsm HacaexoBanud objiafaeT TaKko MOIIbIO, UTO CJIydan ero Hemnpa-
BHJIBHOT'O TIPDHMEHEHUA HE NOJIMKHBI YAUBIATH. A HeIpaBUJABHOE yno'rpe6-
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JIEHMEe MOXKET HAaKAIJIMBATLCSA NOCTeMeHHo, Bl BBogUTE HEGOIBIION KiIace
Inst penteHusa Hebonbinmoit samaun. Ha caexyromuil neas nobasisere Ipy-
THie TIOJKJIACCHI JJId PEILIeRnA TOH JKe 3afaull B IPYIPUX MeCcTaX MepapXuu.
W uepes Hefe 10 (WM MecCsil, WUIK I'OJ) YIKe IIJIABAEeTE B « MAaKaDOHHOM KOAE» .
Bes Bece.

3anyTaHHOe HacJe[0BaHMe IpeacTaBisieT co00il IIOTeHIUANLHBIA HCTOY-
HUK HEUPUSTHOCTEH, TOTOMY UTO OHO IPHUBOAUT K AYOIMPOBAHUIO KOOA —
6uuy nporpaMmucToB. OHO OCHOKHAET MOAUGDUKAIIIO, IIOTOMY UTO CTPa-
Tern¥ PerlleHUd OIIpeleIEHHOTO Pofia mpobJieMbl PacIIpOCTPaleHH 110 Beei
nporpamMe. HakoHell, TpyaHee NOHNMATH pe3yabTHpyiomnit koa. Henssa
OpoCTO cKaszaTh: «BoT aTa MepapXuA BeIYHUCIHAET Pe3yaAbTaTel» . [IpuxoguT-
CH TOBOPUTH: «Jla, OHA BHIUHUCISAET Pe3yabTaThl, & BOT TAM HAXOAATCH IIOJ-
KJIacCHI AJIA TaOJWUYHBLIX BEPCH, U Y KaMIOr0 M3 HUX €CTh IOAKJIACCH IJIA
KaKJ0H 13 CTPaH».

Jlerko MoxXHO OGHAPYXKHUTH ONHY MEDAPXHUI0 HACJIEeNOBAHMUS, KOTOpas pe-
miaeT ABe 3afaun. Ecay y KasKI0ro MoAK/acca Ha OIpPeAeeHHOM VDPOBHE
HMEPAPXUH eCTh NOAKJIACCHI, UMEHA KOTODPHIX HAUMHAKIOTCA C OJUHAKOBBIX
OpUIaraTelbHBIX, TO, BEPOATHO, BEIL JejlaeTe ABa Aejia C ITOMOIIbI0 OJHOI
HepapXuy.

TexHuka

¢ BrijenuTre pasaduHble 3ajadH, BHINOJHAeMEBie Hepapxueit. Coszmaiirte
IBYMEPHYIO CeTKY (MJIN TPEXMEPHYIO, UJIH YeThIpeXMEPHYIO, €CIN ¥ BaC
ecTh TaKad 3aMevaTelbHAS MIJIJIMMETPOBKA) ¥ TIOMETHTE OCH PA3HBIMHE
zagauamu. [Ipeanonaraercs, 4To 0onee yeM AJA ABYX HN3MepeHUM AaH-
HbIH peakKTOPUHT HAJO NIPHUMEHATHh MHOTOKDATHO (KOHEUYHO, ITO OZHO-
MY 34 pas).

e OmpegesnuTe, KaKas 3ajava BaKHee U JOJLKHA OGBITH COXpaHeHa B TEKY-
et epapxui, a KaKyio HaJo IePeMEeCTUTh B APYIYIO HePAPXUIO.

¢ IIpumenure «Boigenenune kaacca» (Extract Class, 161) B obuiem pozpu-
TEeNhCKOM KJIacce, 4TOOBI CO3JATH OOBEKT JJIS BCIOMOTaTeILHON 3a1a-
4, ¥ f00aBbTE DePEMEHHYIO 3K3eMILIAPA, XPAHAILYIO 3TOT O0BEKT.

¢ CoszaiiTe DOLKJIACCH! BRIZEICHHOr0 00LEKTa I KasKAOT0 U3 TIOZKJIac-
COB MCXOJHOM mepapxuu. MHUINATU3UDPYIITe IePEeMEeHHYI0 SK3EMILII-
pa, CO3JaHHYIO HA ITPEeALIAYIIEM Iare, SK3eMILIAPOM 9TOT0 MOAKJIACCA.

¢ TIpumenure «ITIepememienue meroga» (Move Method, 154) B KaxxaoM u3
3TUX MOJKJIACCOB AJA MepeHOca IIOBeJeHNs M3 IOLKJacca B BBIJEJICH-
HBIA 00BEKT.

¢ Koraa s mogrnacce He octaHeTcess 6osabile Koga, YAaAUTE €ro.

¢ TIpopomxaiitTe, MOKA He HCUE3HYT Bee moxKaacerl, [flocmoTpure, HeIbas
J IPUMEHUTh K HOBOU HMepapXuu JOIMOJHUTEILHBIE pedaKTOPHHTH,
ranpumep «Ilogwem meroga» (Pull Up Method, 323) nnn «Ilogbem mo-
ag» (Pull Up Field, 322).
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Mpumepsbl

PaccvoTpuM npuMep 3anyraHHo nepapxuu (puc. 12.1).

JTa mepapxud craja Takoi IIoToMy, uTo Kiacc Deal nmepBoHadYaJbHO He-
TMOJIL30OBAJICA IJIA OTOOpaXKeHUs TOJBKO OAHOU cAenKu. 3aTeM KOMY-TO
IIPHUIILIA B FOJIOBY MBICIB OTOOpaxaTs Tabauny caenox. HeMHOro moskcie-
PUMEHTHPOBAB €O CAEJaHHEIM Ha CKOPYIO PYKY Kjaccom Active Deal, Mox-
HO ybenuTnes, 4To 6e3 0co6oro TpyAa MOMKHO AeHCTBUTEIBHO 0TOOpaKaTh
Tabauny. Yrto, Tabauna NacCUBHBIX CAEIOK ToKe HyskHA? Het npobiewm,
erte ofuH HeGOJIBINONA DOAKJIACC, ¥ BCe TOTOBO.

Deal
| ]
Active Deal Passive Deal
Tabular Active Tabular Passive
Deal Deal

Puc. 12.1. Banymannas uepapxus

Yepes xBa Mecana KOA Tabauubl YCIOKHUICS, HO HAUTHA ANA HEro MecTo
HeIIpPOCTO, BpeMA IOAKUMaeT — o0blyHas ucTopusa. [JJo6aBUTL HOBBIA BHUJ
CIEJIKY TeIePb TPYAHO, IIOTOMY YTO JIOTHUKA CHEeNKH NeperyTana ¢ JIOTHKol
npeacTaBIeHNA,

CorsiacHO HallleMy peLenTy, IIePBLIM JeJIOM Hal0 ONpPeNeJUTE 3aJa4H, Ko-
TOPEIEe BHINOJHAET nepapxus. OxHa 3afiadua COCTOUT B GUKCANVK OTKJIOHE-
HHUH, COOTBETCTBYIOLIUX TUNY cAenku. [Ipyraa sagaua — GUKCUPOBATE OT-
KJIOHEHNS, COOTBETCTBYIOLIME CTUIIO pecTasiaeHus. IlosTomy ceTka 6y-
JeT TaKas:

Deal Active Deal Passive Deal

Tabular Deal

CireZyIomuM MIATOM MBI JOJKHEI PEIINTh, KaKad 3agadya BakHee. CBiA3b
00BEKTA CO CHENKOI ropasfo BaXkHee CTHJIA IPeJCTABICHNSA, TI0TOMY MEI
ocTaBUM B I10Koe Deal u BuIZEIHUM CTH/IR NPEACTABICHUA B COGCTBEHHYIO
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nepapxuio. Ha npakTuxe, BepOATHO, CJAEAYET OCTABJIATL HA MECTe Ty 3aJa-
4y, ¢ KOTOPO# ¢BA3aH 00JbIIWil 06HeM KoLa, YTOOI OCYIIeCTBAATh MEHbIIE
TiepeMelenni.

3aTeM MBI JOJKHBI IPUMEHNATD « Boimenenne kiacca» (Extract Class, 161)
JUIA cO3aHuA CTUIA npeacrasaenud (puc. 12.2).

Deal

-

Presentation Style

| ]
Active Deal Passive Deal
Tabular Active Deal Tabular Passive
Deal

Puc. 12.2. lo6asrenue cmuas npedcmagienus

Cnenyroliee, YTO MBI JOJKHBI CL€JIATh, 3TO CO34ATh ITOAKJIACCH BHIAEICH-
HOT'0 KJlacca JJIs KaskJoro U3 HOAKJIACCOB NCXOAHOM nepapxuu (puc. 12.3)
¥ UHUIMAJIN3UPOBAThH IEPEMEHHYI0 SK3eMILISPA COOTBETCTBYIOIIUM IIOX-
KJIaCCOM:

ActiveDeal constructor

...presentation = new SingleActivePresentationStyle(),
Deal 1 Presentation Style Single Active
a € ! ty Presentation Style
; Single Passive
L | Presentation Style
Active Deal Passive Deal
Tabular Active
Presentation Style
. Tabular Passive Tabular Passive
Tabular Active Deal Deal Presentation Style

Puyc. 12.3. [lo6asaernue nodxaaccos cmuas npedcmasienus



364

MMasa 12 KpynHbie pedakTopuHru

Bo3MokHO, BBl CRayKeTe: «A He CTAJIO JIX ¥ HAC Teleph DOJbIe KIACCOB,
yeM Os110? PasBe 5T0 00JIerUYuT HAM KU3HL? » UT0 )X, HHOTIA HAJO0 cAeslaTh
mar Hasaj, 4ToOBI CHeJIaTh ABa IIara Blepef. B TaKUX caydasix sanyTaH-
HO# nepapxuu, KaK JaHHbIH, HepapXud BLIAEJICHHOTO O0BeKTa HOUTH BCET-
Jla MOyKeT GbIThL 3HAYUTEJIbHO YIPOIeHa NoCJIe TOT0, KaK OO0 HeKT BhIAEJIEH.
Opmaxo 0ojiee HAAEMHO BBIIOJHATH pedaKTOPUHT, JBUTASICH IIOMIATOBO,
YyeM HePeCKOYUTH CPa3y Ha JeCATh IIaros BIepe/ K YyKe YIPOIIeHHOH KOH-
CTPYKIIHH.

Teneps MuI mpumeHuM «Ilepemertenue merona» (Move Method, 154) u
«Ilepememenue nonsa» (Move Field, 158), aTo0bI epeHeCTH OTHOCAIITECH
K IIPeJCTaBJIeHWI0 METOALI U IepeMeHHbIe TOAKIACCOB CAEIKY B MOAKJIAC
CBI CTIJIST IpeAcTaBJdenuda. Mul He cMOXKeM XOPOITIo 306PasuTh 9TO Ha TOM
IpuMepe, KOTOPHI IIpUBeieH, [I09TOMY TIpeLcTaBbTe cebe, KaK 3TO IIPOHUC-
XOJUT, B CBOEM BooOpaskeHUH. BO BCAKOM ClIyuae, B peayiabTaTe B KJIaccax
Tabular Active Deal u Tabular Passive Deal Koza octarscs He JOIKHO, 110
3TOMY MBI UX yjaansgem (puc. 12.4).

1
Deal Presentation Style <} Single Actwe

Presentation Style

Single Passive

[ 1 Presentation Style
Active Deal Passive Deal
Tabular Active
Presentation Style
Tabular Passtve
Presentation Style

Puc. 12.4. Tabauunbte nodxnaccot Deal yOanrernos

ITocsie pasgeneHus ABYX 3a7a4 MOKHO OTHEJILHO PaboTaTh HaJ YIIPOLIEHN-
eM Kaxaoit us Hux. Korga 31oT pedakTOpUHT 3aBeplIaeTcs, BCET/a Mogs-
JNIeTCH BOZMOMKHOCTb 3HAYNTEJIBHO YIIPOCTUTH BhIJEeJeHHbIH Kiacc, a yac-
TO M emie GOJBINE YIPOCTUTh MCXOAHBIH 00beKT. ClenyioluM IIaroM Mb
ocBOBOIIMCS OT pasjfieIeHns Ha «aKTHUBHBIH-IIACCHBHBIN» B CTUJIE IIDej-
CTaBJCHUS PUCYHKA, KaK IIOKa3aHo Ha puc. 12.5.
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,D;axce pasnnupe Mex a1y OJVUHOUHEIM U TaOJINUHBIM npencraBjleHuAMU MO~
KeT OBITH 3a(MKCUPOBAHO B 3HAYEHUHAX HECKOJIBKHUX IIepeMeHHbIX.,

IToxxnaccsl cranoBATCA BOOONIE HeHYKHEIMY (puc. 12.6).

Deal

e

Active Deal

o

1
Presentattion Style
‘ J
Passive Deal Tabular Single Presentation
Presentation Style Style
Puc. 12.5. Tenepv uepapxuu pasdenenwvt
Deal Presentation Style

-

Active Deal

Passive Deal

Puc. 12.6. Pasaunus 6 npedcmasienuu MOZYm ycmaHaeAUBaAmbes
napoil nepemMenHbvLx
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Mpeo6GpasoBaHue NpoueaypHOro NpoekTa 8
ob6vekTbl (Convert Procedural Design to Objects)

Nwmeercsa KoL, HATINCAHHLIA B opoueaypHoOM CTUJE.

Ipeobpasyiime 3anucu 0annbLx 6 003eKMbL, pasdeaume nosederue u nepe-
Mecmume nogederue 8 00seKNMbL.

Order
Order Calculator
determinePrice{Order)
determineTaxes(Order) Order Line

Order Order Line
getPrice() getPrice()
getTaxes() getTaxes()

MoTtunsupoBka

OnuH Hall KJUEHT IPH 3aIycKe HOBOTO IIPOeKTa MOoTpeboBasl, YTo0hl pas-
PaloTYMKY HEYKOCHMTENLHO NPHAEPKHWBAJINCH ABYX IpuHIMIIOB: (1) ue-
nosab30BaJN Java u (2) He HCIIONL30BaIN O6BEKTHI.

MoXKHO ITOCMeAThCS, HO XOTHA Java ABJdercs 00'beKTHO-OPHEeHTHPOBAaH-
HBIM A3LIKOM, IPUMEHeHHe 00LeKTOB He OIDAHMYMBAETCS BHI30BOM KOH-
cTpykropa. IIpaBMILHOMY IpUMeHEeHHI0 O6BEeKTOB Halo y4uThbes. Hacro
NPUXOJUTCH CTAJKUBATLCA C IIpobiieMOi, KOTZa KOA IIPOLEeYPHOTO BHAA
HaJo cHenaTh Gojee 00HLEKTHO-OPMEHTUPOBAHHEIM. THIWYHYIO CHTYaINn
[IPeACTABIAIOT JJINHHEIE HPOIeAYPHEIE METOALI B KJIACCE, XPAHSIINEM MaJI0
JAHHBIX, I «HeMble» 06BeKTH JaHHBIX, B KOTOPBIX HET HIYEro, KpoMe Me-
TOAOB AocTyna K mojam, Eciv Hamo npeofpa3oBaTh YMCETO IMPOLEAYPHYIO
IPOrpaMMy, TO M «HEeMBIX» O0'bEKTOB MOXKET He OKas3aThbCA, HO AJif Hauaa
M 5TO HeIJIOXO.

MBI He yTBEPXKAAEM, YTO 00'LEKTOB ¢ IIOBEJIeHNEM ¥ MaJIbIM KOJIHUYECTBOM
JAHHBIX (MJIH IOJHBIM HX OTCYTCTBHEM) BOOGHIe OBITH He AOJIKHO, ME yac-
TO HCIOJB3yeM MaJleHbKHe 00BeKTHI cTpaTeruii, Korga tpedyercs Bapbu-
poBaTh noBegenue. OgHAaKO TaKue NpoleAypHbie 00beKTH O0LIUHO HeBeH-
KU U IPMMEeHAIOTCA, KOoTja BOSHUKaeT ocobas noTpedHoCTh B r'uOKOCTH.
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TexHUuKa

¢ IIpeoGpasyilTe BCe THOHI 3aIlIUCEH B «HeMbie» 0GHEKTH ZaHHEIX C METO-
AaMH JOCTYIIA.

» ITpu pabome c perayuonnoil 6asoil dannsix npeobpasyiime xaxcdywo mad-
AUYY 8 HeMoill 00BeKm JarHbLE.

¢ TIJomecTuTe Bech npoue,zxypm;xifx KOJI B OOUH KJIacc.

» MoocHo cdenamp karace eGuHUYHLLM Kc3emnaspom (Oas obrezueHus pe-
UHUYUAAU3aYUU ) AUGO 06BA8UMb Memodbl cCMamuiecKumu.

» K ramjoll giuuHHOR npouenype npuMerute «Brinesenue Meroga» (Ex-
tract Method, 124) u conyTcTByIoine pedaKTOPHHIH, YTOOR pasbuTs
ee Ha yacTu. PasiouB npoueayps 5a uacty, npumenute «Ilepemeine-
une mMeroga» (Move Method, 154) nns nepeHoca MX B HAJJIESKallMi
«HEeMOH» KJIaCC NaHHEIX.

¢ IIpomosckaiiTe, MOKa U3 IEPBOHAYANLHOTO KJacca He OyAeT yAJIeHO Bce
noBefeune. Eciu HCXOMHBIH KAace 6bLI YHCTO NPOIeAYPHEIM, MOIKHO C
6OJIBIIINM YIOBOJILCTBAEM VAAIUTE ero.

Npumep

IIpumep, upuBefeHHLIH B riase 1, XOpoIio HILIIOCTPUPYET HEOOXOAUMOCTD
«IIpeoGpasoBanus poeAypHOro npoexta B o6bekTei» (Convert Procedu-
ral Design to Objects, 366), oco0enHO Ha IIepBOM dTafne, KOTZa pasjiaraercs
Ha YACTH U paclpefiesigeTcsd o KiaaccaM MeToh statement. ITo saBepuiesun
MOXKHO MPUMEHATHh K CTABINHM MHTE/JIEKTYAJILHBIMEH 06bEeKTaM HaHHBIX
Apyrue pedaKTOPHUHTH.

OtaeneHue npegMeTHOM 0ONacT OT NpeacTaBneHns
(Separate Domain from Presentation)

Hmerorca kaacesl GUI, cogeprxaiuye JOHKY IIpeAMeTHOM 00acTH.

Buideaume nozury npedmemnoil obaacmu 8 omdenvHble KAACCHL npedmem-
HOIL obracmu

Order Window

[}

v

Order Window Order
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MoTtusuposka

B pasrosopax 06 06'beKTaX MOMKHO YCJIBIIIATE O «MOAEIN-TIPEJCTaBICHAN-
kKoHTpoJIepe» (MVC). 9ra uges nmocayxuia QyHIaMeHTOM CBS3H MEXKIY
rpadudeckuM uHTepdeiicoM nosuszoBarensa (GUI) u o6peKTaMu IIpesmer-
Hoi1 o6actu B Smalltalk-80. . s

B ocrose MVC nexut pasgesieHne KOJa IIOJL30BATEILCKOTO mHTepdelica
(upencraBneHuns, Ha3bIBABINIETOCA PAHBIIIe View, a cefiuac uaiie presentati-
on) ¥ JIOTWKH IpenMeTHO# obaactu (Mogenu — model). Knacew npejncras-
JIEHWSl COJIEPIKAT TOJIBKO Ty JIOTUKY, KOTOpasa HYXKHA JJid pabOTHI ¢ MHTED-
teticom ronpzoBaTenda. O6BEKTHI IIPEJMETHON 00JIaCTH HE COZEPIKAT Koja
BU3yaJIM3alluH, 38TO COJEePIKaT BCio OM3HeC-JIOTHKY. B pesyabrarte CJIOXK-
HasA IporpaMma pasfejifeTcss Ha 4YacTH, KOTOphie MMpoIne MOAu(UIHpPO-
BaTh. Kpome TOro, IIOABJIAETCH BOZMOKHOCTE CYLIECTBOBAHMA HECKOJBKUX
peJcTaBAeHU N ONHOM U TOI e GuaHec-Jioruku. ToT, KTO MMeeT ONBIT pa-
60TEHI ¢ 00 BEKTAMY, IIOJIBL3YETCA TAKMM pasjesieHiieM HHCTHUHKTUBHO, ¥ OHO
ZOKAa3aJI0 CBOIO IIeHHOCTD.

Ho muorue us rex, k1o paboraer ¢ GUI, He npuaep:KUBaOTCa TaKOH apxu-
TekTypsl. B GonbmmucTBe cpen ¢ GUI «kiaueHT/cepBep» peayn3oBaHa
JBYX3BeHHAaA KOHCTDYKIIUSA: faHHBIE HAXOLATCH B 6ase JaHHBIX, a JIOTHKA
HaxoAuTCA B KJaccax mnpeacrasimeHus. Cpeja 4yacTo HaBA3BIBAeT TaKOH
CTUJIb IIPOEKTHUPOBAHMUA, MeIlas HOMECTUTD JIOTUKY B APYTOe MeCTo.

Java — 570 paBUJIbHAS 00BEKTHO-OPUEHTHPOBAHHASA Cpefia, TTO3BOJA0Nas
CO3/1aBaTh HEBH3VAJbHEICE 0OBEKTBl HPEIMETHON 06JIacTH, COMEepIKAlIne
fusuec-moruky. OJHAKO YaCTO MOMKHO CTOJIKHYTLCH C KOJOM, HAIIMCAHHBIM
B IBYX3BEHHOM CTHJIE.

TexHuka

¢ CospnatiTe A8 KaKI0r0 OKHA KJIACC IIPeIMETHOI 061acTH.

¢ Eciau ecTh ceTKa, cosgaiiTe Kjaacc, IpeACTaBIAAIONMIAI CTPOKH 3Tol ceT-
Ku. Menons3yiiTe A8 OKHA KOJJIEKIIHIO U3 KJiacca npegMeTHOH obnac-
TH, KOoTopas 6yZeT XpaHUTh 00'eKThI IPeAMETHOHR 00J1aCTH U3 CTPOKH.

e HWayuuTe naHHBLIe B OKHe. EcaM OHM NPHUMEHAIOTCA TOJBKO AJIA 1ienei
nHTepdeiica MOJIL30BATENIA, OCTABLTE UX B OKHe., Ecau oHu 3ajeiicTBo-
BaHBI B JIOTHKE IpeAMeTHOH 00JacTH, HO (haKTHUeCKH He 0ToOparkaior-
cd B oKHe, npuMenute «Ilepemeinenme merona» (Move Method, 154),
4T06HI IIepeHecT! UX B 00beKT npeiMeTHOI obnactu. Ecau ke onu du-
TYPHPYIOT KaK B MHTep(eiice MOJb30BATENA, TAK U B JIOTHNKE IpPeIMeT-
HOH obsiacty, IpuMeHuTe «IyGimpoBanue BUAUMBIX JaHHLIX» (Dupl-
cate Observed Data, 197), uToObI OHM HAXOQUJMNCE B OG0MX MeCTax H
OBLIM CUHXPOHU3UPOBAHEI.
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e Vsyumre JIOTHKY B KJjacce it «Beigene-
uuem merofa» (Extract Method, 124) pst ow(enenua JIOTHKH, OTHOCSH-
meiics K OT JIOTHKM Orpenus
JIOTMKY TIpeJMeTHOH «TT¢ MeTofa»
(Move Method, 154) pnst ee B OOBeKT 1P 5

e Tlo un BBI OyzeTe K. 06~
pabarsr GUI, u o6
mUMA BCio GusHec-JT0TAKY. OOBeKThl npe}me'moﬁ obsactu GyayT HEO-

CTPYKTY HO C 3TUM za. pedax-
TOPHUHIHU.
Mpumep

Ecrs mporpamMma, nHpop-

MaNuo o u y uX Ee GUI HA

puc. 12.7. Knace mp 6asoit

JIAHHBIX, CTPYKTYPA KOTOPOi II0KA3aHa HA PHC. 12. 8

Puc. 12.7. Humep(eiic nonb306amens 6 Ha4a1bHoll npozpamme

Bce noregenwue, jiis GUI n pis o 3aKasa,
cs B otHOM Kaacce, Order Window.




370

[Masa 12 KpynHbie pedakTopuHri

Customers
Name Text All classes are «SQL
CustomerlD: Number Table» Bold attributes
Codes Text show primary key columns
«FK» indicates foreign keys
1
Products
* ProductiD: Number
Name Text
Orders 1 OrderLines Threshold1 Number
Price1 Number

OrderlID. Number «FK»

ProductID: Number «FK»
Quantity Number %k
Amount Number

OrderID: Number
CustomeriD Number «FK» %
Amount Number

Threshold2 Number
1 Price2 Number
Threshold3 Number
Price3 Number
Threshold4 Number
Priced Number

Puc. 12.8. Basa 0anHbix 018 npozpammsvt 68004 3aKa308

HausreM ¢ co3faHnA IIOAXOAAIIET0 Kiacca 3axKasa. MBI CBAMXKeEM ero ¢ OKHOM
3aKasa, Kak nokasasHo Ha puc. 12.9. IIocKoJBKY B OKHE €CTh CeTKa IJIf
NpeJCTABJICHUA CTPOK 3aKa3a, MbI CO3JAJANM TaKKe KJIACC CTPOKM 3aKasa
(order line) aaa PALOB CeTKH.

Order Window Order

*

Order Line

Puc. 12.9. Kaaccol okHa 3aKa3a U 3aKA3Q

JeficTBoBaTh HAYMHAEM C OKHA, a He ¢ 6a3hl faHHEIX. CBA3LIBAHHUE IIEPBO-
HaYaJILHON MOJeJH TpeaMeTHOH objlacTy ¢ 6a30ii JaHHLIX — pasyMHasd
cTpaTerus, HO MbI 6OJIbIlIe Beero GoMMCS CMeINeHMUs JIOTHKY IIpecTaBle-
HUA C JIOTHKOM IpegMeTHOH 06JIacTH, 109TOMY MBI pasfeisieM UX, HIAd OT
OKHA, a OCTAJILHOE TTOABEPTrHeM pedaKTOPHUHTY HO3AHEE.

B Takux nmporpamMmax 1moJsie3HO IOCMOTPETH Ha SQL-3anpockl, ©Meronecs
B okHe. [lanHsle, mosyyaemsele 3 3anpocoB SQL, oTHOCATES K IpegMeTHO#
obJracTy.
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IIpomre Bcero pasoGpaThes ¢ ZAHHBIMY IIPEeAMeTHON 001acTH, He oToOparkae-
MmbeiMu B GUI HenocpegeTBeHHo. B gannoM npuMepe B 6a3e faHHBIX €CTh I10-
Je codes, Haxomameecs B Tabaune customers. Kox He oTobpaxxaercd He-
nocpegcreenno B GUI; on npeobGpaayercsa B 6osiee yrobouuTaeMblil TEKCT,
ITo cymecTBy, 5TO MOJie ABAAETCH MPOCTHIM KJIACCOM, HATIPUMED CTPOKOI,
a me komnouernToM AWT. MoxxHo Gaarononyuyso npuMeHuTs «Ilepemerne-
HHe noaa» (Move Field, 158), uro6nl nepeHecTH I0JIe B KJjlacC IpeIMeTHOHR
obnacTu.

C ppyrumu nonaMuy HaM He Tak noBe3jio. OHU CONEPIKAT KOMIIOHEHTHI
AWT, KoTophie 0TOOPaKAIOTCH B OKHE M UCIOJL3YVIOTCH B 00beKTax Ipei-
MeTHOM ob6nacTi. K HuM Haxo npumeHuTs «{yGnupoBanie BUAUMEBIX JaH-
au1X» (Duplicate Observed Data, 197). B pesynsrare 1iojie npeMeTHOIH 06-
JacTy IoMelllaeTcA B KJacc order, a coorBeTcTByioniee nojge AWT mome-
11aeTCHA B OKHO 3aKas3a. , A~

9To MeAJIeHHBIH TIPOIiece, HO B UTOTe MOXKHO IIOMECTHTE BCE HOJS JOTHKKA
IpeaMeTHOH 00acTH B KJjacc nIpeaMeTHo o0aactu. Y 100H0 BECTH ero, ec-
Ju TIonpo6oBaTh IIEPEeMECTUTh Bee 3arpockl SQL B Kaace mpegmerHoit 06-
nacTy. B pesyjbTaTe MOKHO IIePEMECTHATD JIOTUKY 0a3bl JAHHBIX U JaHHBIE
npeaMeTHON 00JacTH B KJjace mpeaMmeTHO# obsactu. IlpmATHOE YyBCTRO
3aKOHYEHHOCTH BOZHUKAET [10CJIe VAAJeHHs NMIIOPTa java.sql u3 OKHa 3a-
Ka3a. [{JIg 9Toro HaJo BHIIOJHUTE HeMaio «Bruigenenuit meroga» (Extract
Method, 124) u «Ilepemerennii merona» (Move Method, 154).

Order

D

1 customerName
amount
customerCodes

Order Window

*

Order Line

productName

quantity
price

Puc. 12.10. Pacnpedenerue GanHblx NO KAACCAM npedmemnoil, obracmu

ITonyueHHBIe KJACChI, IIOKasaHHbIe Ha puc. 12.10, eme gajexu or Xopo-
mieit CTPYKTYPHU3AIlNid, HO B STOH MOAENH JIOTHKA MNpeIMeTHOH 06JacTH
y:Ke otgeneHa. Ilpn mpoBejeHny aTOro pedaKTOPMHTa HAZO BHUMATEIBHO
CJEIATH 32 BO3MOKHBIMH ONacHOCTAMU. Ecian HaubGoabpIIyIo yIpo3y UpPes-
CTaBJISIET CMeIleHre JIOTHKY TIPeICTaBIeHU U JIOTHKY IIpeMeTHOo# obac-
TH, TIOJHOCTHIO PA3AeJINTe UX, IPeKIe UeM JejaTh enfe 4ro-aubo cymect-
BeHHoe. Ecam BaykHee Apyrue Bellld, HAIIPUMeED CTPATErUH MOJIyUeHNA IeH
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IPOAVKTOB, yoepuTe U3 OKHA JIOTMKY 5TOI BaXHOM YACTH ¥ 3aHUMAMNTECH
ee peopranmsaiueil, YTo6sl IOJYUUTE IPUEMIEMYIO CTPYKTYPY AJs obJac-
TH BBICOKOI'0 pHUCKA. BecbMa BepoATHO, UTO U3 OKHA 3aKasa HaZo Oyaer
yGpaTh BCIO JIOTUKY HNpeaMeTHoHi obnactu. Eciayu MOXKHO U3MEHUTHL KOMIIO-
SUIIHIO KJIACCOB IPOTPaMMEBI, OCTABUB YACTh JIOTMKU B OKHE, TaK U clie-
JnaiiTe, 4TOOBI CHaYaJIa PEIIUThL HpobiieMy HauGoIbIIEH OMTaCHOCTH.

BbigeneHne nepapxum (Extract Hierarchy)

EcTpb KNTace, BHITOAHSIOIINEA CANIIKOM MHOTO paboTsl, YaCTHYHO MW IHOJI-
HOCTBIO Uepe3 MHOIOUYHCICHHEIE YCIOBHEBIE OIIepaATOPHI.

Co3zdaiime uepapxuio Kaaccos, 8 Komopoi kaxcoviii nofxaacc npedcmasas-
em KOHKPemHbLiL CAYHall.

Billing Scheme

!

vV

Billing Scheme

/N

Business Billing Residential Billing Disability Billing
Scheme Scheme Scheme

MoTtusuposka

IIpu 3BOJIOIIMOHHOM HPOEKTHPOBAHUM KJIACC YACTO MPEACTABJIAETCA Kak
peanusanus ogHOH UIeH, a BIIOCJEACTBUY O0HAPYKHUBAETCH, YTO HA CAMOM
Jlejie OH PeajIu3yeT iBe WK TPHU UJEH, a TO U Bee AecATh. CHayasa co3jgaer-
cs IpocTod Kaacce. Hepes mapy nueil MJIM Hegelih BB 3aMedaeTe, 4yTO €CIIU
Z00aBUTH B Hero ofyH GJar 1 [mapy IpoBepoK, TO MOYKHO MCIIOJL30BATh €ro
eIle B OfHOM cJuydae. Uepes Mecsal 00HAPYKUBAETCH ellle OAHA TaKas BO3-
MOXKHOCTL. Uepes rog HacTynaeT rioJHas Hepasbepuxa: BCIOZY PaCKHUAAHEI
¢JIary ¥ YCIOBHLIE BEIPAYKEHU .
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CTOJKHYBIINCH C TAKUM «ITTBEeHIIapCKUM apMeHiCKIM HOKKUKOM » , KOTODBIA
yMeeT OTKPhIBaTh KOHCEPBHbIE 6aHKY, [TOPe3aTh AepeBbi, JJEHNBO BhICBE-
YMBATH JIA3€POM ITYHKTHI HA IPE3eHTAIUAX, — [1a, Ha/l0 HaJeAThCA, U Pe3aTh
4TO-TO, HAA0 HAWTH CTPATEruio, IIO3BOJISIOUIVIO DACIJIECTH OTHEeJBbHEBIE
npagu. OnuckiBaeMas 37eCh CTPATETHS AeHCTBYET, TOJBKO €CJIH YCIOBHAA
JIOTMKA COXPAHAET CTATHUYHOCTHL B TEUEHHE CPOKa KU3HU 00'beKTa, B IIPO-
THBHOM cJIyuae, IIpekie ueM HAdyaTh OTHAeNATh OZHM CIy4dau OT APYrux,
MOKET HOTPeboBATLCS MpoBecTH « Buimenenue Knacca» (Extract Class, 161).

Ilycts Bac me myraert, uto «Brigenerue uepapxum» (Extract Hierarchy,
372) — Takoii ped)aKTOPUHT, KOTODBIN HEJb3S 3aBEPINUTDL 3a OJUH HEHB.
s pacnyTLIBaHUSA CI0KHOTO IPOEKTa MOTYT HOoTpeGoBaThCA HefeN: NI
MecAnpl. CrenaiiTe TO, UTO IIPOCTO M OUEBHUJHO, a MOTOM IIpePBUTECH.
3ajiMuTeck Ha HECKOJLKO AHell paboToil, NMpUHOCAINe#l BUIWUMEBINA pe-
3yJbTAT. ¥Y3HAB UTO-TO, BEPHUTECh U BHITIOJTHUTE eIlle HECKOJBKO IPOCTHIX
¥ OUEBUJHBIX AeHCTBUHA.

TexHuKa

Mpbl moMecTH/IN 3/ieCh ABa Habopa TeXHUYECKUX IpaBui. B mepsoM ciaydae
BBl He 3HAeTe, Kakue BAPMAHTLI BOBHUKHYT. Torga Ha/J0 AeHCTBOBATEH I10-
HIAT'OBO, KAK ONMCAHO HUXKE:

e OmnpezennuTe OTUH U3 BADUAHTOB.

> Ecau s8apuanmol mMozym MeHAMbCA 8 meuwenue CpoKa Hu3nu obsexma,
npumenume «Buidenenue kaacca» (Extract Class, 161) daa ogopue-
HUA 9Moz0 acnexma 8 8ude omdeavHo2z0 Kaacca.

¢ CospaiiTe MOZKJIACC [JIST STOTO 0COOOr0 cayyas ¥ IPpUMEHNTe K OPUTMHA-
1y «3amMeHy KOHCTpyKTOpa habpuunbiM MeTonoM» (Replace Constructor
with Factory Method, 306). Mogudunupyiite paOpnduHbIil METOA Tak,
yTOOBI OH BO3BPAINAJ SK3EMILIAD OAKJIACCE, €CJIU DTO YMECTHO.

¢ OpuH 3a APYTYM CKONUDYilTe B IOAKJIACC METOJBI, COZEPIKAIINEe YCIOB-
HYIO JOTHKY, 3aTe€M YIIPOCTHATE METO/bI, UCXO/ Sl U3 TOT'0, YTO MOXHO OIl-
penesieHHO CKasaTth 00 SK3eMILIApax MOAKJACCA, Yero HeJlb3A CKas3aTh
00 5K3eMILIAPAX POAUTEIBCKOTO KJacca.

> ITpu neobxodumocmu npumenaiime x podumenvckomy Kaiaccy «Boidene-
Hue memoda» (Extract Method, 124 ), umo6ut pasdenumbs ycrosruie u be-
3YcLo8HbLe Hacmu memooos.

¢ TIponoskaitre oTHesieHHe OCOOBIX CIyUYaeB, IOKA He CTAHET BOSMOMKHBIM
00BABATEL POAUTEJLCKUH KiIace KaK abCTpaKTHBIH.

e VYaanure Teja MeTOIOB POIUTENLCKOrO KJjacca, IeperpysKeHHbIE BO
BCeX MNOJAKJAccax, U chelaiiTe COOTBETCTBYIONINE 00BABIEHUS B DOLU-
TeJBCKOM KJacce abCTPaKTHLIMHU.
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Ecsi BapuaHThl COBEPIIEHHO SCHBI ¢ CAMOTO HAYAJa, MOMHO BOCHOJIL30-
BaTLCS APYTOM CTpaTerueii, HanpuMep:

¢ CosnaiiTe IOAKJIACC AJIS KaXKJOTO BAPDUAHTA.

¢ TIpumeHure «3aMeHYy KOHCTPYKTOpa (abpuuHbIM MeTozoM» (Replace
¢ Constructor with Factory Method, 306), KOoTODBIi JOJIMKEH BO3BPAIATh
COOTBETCTBYIOILMIT KJIACC JJIA KaXKJI0r0 BApHAHTA.

> Eecau sapuanmbi nomevenvt xodom muna, npumenume «3ameny xoda
muna nodxaaccanu» (Replace Type Code with Subclasses, 228) Ecau
8APUAGHMbL MOZYM MEHAMbBCA 8 MeveHle CPOKA CYULeCMB08aHUA KAacca,
npumenume «3ameny xoda muna cocmosanuem/cmpamezueii» ( Replace
Type Code with State/Strategy, 231 )

¢ K merozaM, COZEPIKALIIUM YCJIOBHYIO JOTHKY, HPUMEHUTe «3aMeHy yc-
JIOBHBIX omlepaTopoB nojgumopdusmom» (Replace Conditional with Poly
morphism, 258). Ecinu He n3MeHsAeTCH BeCh METOJ, OTAEINTE U3MEHAK
IIYIOCA 4acTh ¢ MOMOINGI0 « Beimenenusa merogar» (Extract Method, 124).

Mpumep

IIpumep npexacrasiasger coboi HeoueBUIHLIH caydaii. YTo6bl TOCMOTPETH,
KaK AeficTBOBATH B OUEBHJHOM cJydae, IpoCaeAuTe IpoBeeHne pedaxTo-
PHMHIOB s «3aMeHbI KoJa Tuna nogkiaaccamu» (Replace Type Code with
Subclasses, 228), «3aMensl Kofla TUIa cocTogHreM/crparerueii» (Replace
Type Code with State/Strategy, 231) 1 «3amMeHb! YCIOBHEBIX OIIEPATOPOB 110
naumopdusmom» (Replace Conditional unth Polymorphism, 258).

HauneM ¢ mporpaMmel, KOTOpad BHIITMCHIBAET CUETA 34 JJIEKTprYecTBo. He-
XOIHbBIe O0'BEKTHI TOKA3AHEI HA puc. 12.11.

1 Billing Scheme

Customer

createBill(Customer)

Puc. 12.11. Cxema 8binucku c4emos KaueHmam

CxeMa BBIDMCKY CUETOB COAEPKUT MACCY YCJAOBHOM JIOTUKY I AeHdCTBuil
B Pa3JINYHBIX 00CTOATENLCTBAX. SUMOM U JIETOM IIPMMEHAIOTCS pasHkle Ta-
pudEl, pasIMYHbIE CXE€MbI HAYNCICHNS MCIIOJb3YIOTCSA AJA JKHUJIBIX JOMOB,
MAJIBIX IPEeAIPHATHH, MMOJYyHAIINX CONNANBLHYIO CTPaXOBKY, U MHBAJM-
IoB. UTorosas jioruka fenaer kiaacc Billing Scheme f10cTaTOUHO CIOMHEIM,

Ha mepBom mare mbr BhibGepeM acleKT BapHaHTa, KOTODEIM IOCTOSHHO
BCILILIBAET B YCJIOBHO JIOruKe. UM MOTYT OKa3aThes pasinuHble YCJI0BUA,
3aBUCHAIIME OT TOTO, PACNPOCTPAHACTCA JIM HA KJIMEHTa CXeMa OILIaThl 1J1d
HHBATHAOB. JTO MOXKeT ObITh ¢uar B Customer, Billing Scheme uau rge-
anbo erge.
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CozmaiuM mogrjgacc BapuanTa. YTo0bl MOJb30BATHCA STHM MIOAKJIACCOM,
HaZo 00ecreunTh ero co3manne n npuMenenre. CMOTPUM Ha KOHCTPYKTOD
mna Billing Scheme. Crauana npumenseM «3aMeHy KOHCTpYKTopa ¢ab-
puuHbIM MeTogoM» (Replace Constructor with Factory Method, 306). Ilotom
CMOTPHUM Ha HOJYYeHHBIH (HabpUUHbIil MeTO ¥ BHIACHSIEM, KaK JOTUKA 3a-
BUCHUT OT MHBaJAugHOCTH. Ilocse aToro coznaem 60K OIepaTOPOB, KOTOPBIY
BO3BpalllaeT, KOTAa Ha0, CXeMy HAauMCJIeHUS OILIATHL AJId HHBAJIUIOB.

Pacemarpusaem pasaele Metons! B Billing Scheme u uitem te, B KOTOPEIX
€CTh YCJIOBHAS JIOTHKA, 3aBHUCAIIAS OT MHBAJUAHOCTH. ONHMM M3 TAKUX
metozoB OymeT CreateBill, mosromy Konmpyem ero B ogriace (puc. 12.12).

1 Billing Scheme

Customer

createBili{Customer)

Disability Billing
Scheme

createBill(Customer)

Puc. 12.12. [lo6asnenue nodxaacca s uneanrudos

Teneps usyuaeM sx3eMnanp createBill, naxogsuuiica B moxkacce, 1 yupo-
11aeM ero, TOCKOJILKY 3HAeM, UTO Teneph OH HaXOJUTCS B KOHTEKCTe cXe-
MBI HAUKUCJICHUSA OILJIATEI AJIs HHBaIUA0B. [ToaToMy Ko BUIA

if (disabilityScheme()) doSomething
MOXHO 3aMEHUTH Ha
doSomething

Ecan UHBaAJIUIHOCTE HCKJIOUaETCa U3 CXeMbl IJdA HpeﬂHpHﬂTHﬁ, MOKHO
YAaJINUTB YCIOBHO BBITOJIHAEMBIH KOJX B CXeMe AJisd HpelIHpPIHTHﬁ.

TIpu aTOM MBI XOTHM O0€CIIeYnTs OTHesIeHNe N3MEeHIOIerocs Koja OT oc-
TAOEerocs Hen3MeHHBIM. JIJig 9TOro MbI NIpuUMeHsieM «BrigeseHre MeTo-
ga» (Extract Method, 124) n «[leKOMIIO3ULIUIO YCAOBHOTO onieparopa» (De-
compose Conditional, 242). [lenaem 3710 ¢ pasnuuabiMi MeTogamu Billing
Scheme, moka He TOUyBCTBYEM, UTO CIIPABUIHCH ¢ GOMBIITEH YaCTHIO YCAOB-
HBIX ONEepaTopoB 1o mHBaAMUAHOCTH. IloTOoM BrIOHMpaeM Apyroi BapMaHT,
HAIIpUMeEpP COLMAJIbHOE CTPAXOBaHUe, ¥ TO JKe CaMoe IIPOJe/biBaeM ¢ HUM.
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IIpu sToM, 3aHUMAaACh BTOPBIM BAPHAHTOM, MbI CDABHMBAEM BAPHAHTEI IJ1d
COIMANBHOTO CTPAXORAKMS C BAPHAHTAMY IJd WHBATIUAHOCTH. KejarTens-
HO BHIABUTL METOJbI, NMEIOIIe OJUHAKOBLIN CMBICJ, HO BHIIOJHIEMbIE B
KaXIOM cJayuae 110-pasHoMy. B aTHX JBYX CIy4YasiX MOI'YT OBITH CBOM BapH-
AHTH HAYUCJCHUA HAJNOroB. Ml X0THM ofGeclieunuTh MPUCYTCTBUE B IBYX
TOoAKJIAacCAX METOIOB C OJNHAKOBOM curHaTtypoit. Ilpu sToM MoxeT mMOHAZO-
OUTHCA U3MEHUTH KJIACC OJIS WHBAJIUIOB, YTOOR! IIPUBECTH B COOTBETCTBHE
aBa nmogrsacca. OGEIYHO 00HAPYIKMBAETCS, YTO ¢ Pa3paboTKON HOBBIX Ba-
PUAHTOB CHCTEMA AHAJOTMYHBLIX ¥ PA3INYyaloIiMXCsa METOA0B CTabuansu-
pyercs, uTo obsaerdyaer paboTy ¢ HOBLIMHY BApUAHTAMU.



PedaKkTopuHr, NoBTOpHOE
ncnonb3oBaHMe u peanbHOCTb

Yunvam Andailx

C Maprtusrom Paysepom A mosHakomuiicsa B Baukysepe Bo Bpemss OOPSLA 92.
33 HeCKOJBbKO MeCAIeB A0 TOro A 3aBePUIU CBOIO AUCCEPTAUIO 110 pedak-
TOPUHATY 00'beKTHO-OPHUEeHTHPOBAHHBIX cpeX ([1], eTp. 397) B YHUBepcure-
Te mrara MinHotic. 3yyas BO3MOYKHOCTS ITPOJOIKEHUS CBOUX UCCIENO0-
BaHui o peakTOPUHTY, A PacCMATPUBAJ ¥ APYyTye BApUAHTHI, HAIpUMep
B MeIMIMHCKON nupopmMarunke. MapTud B To BpeMs paboTas HaJ IIPUJIO-
JKeHWEeM B MeJIHUIUHCKOI NHPOPMAaTHKe, YTO JAJI0 HAM TeMy AJIA pasroropa
3a 3aBTpaxkoM B Bankxysepe. Kax pacckaseiBaer MapTuH B Hauajie KHUTH,
MBI B TeUeHHe HEeCKOJbKHNX MUHYT OOCYXKIajiyi MOH MCCIeNOBaHuA IO pe-
daxTopurry. B ToT nepuoj ero nHTEpec K JaHHOHN TeMe OBLI HEBEJIUK, HO C
TeX T0pP, KaK BEI Telleph 3HaeTe, OH 3HAUNTEJIbHO BEIPOC.

Ha nepBbiii B3MIAA, peaKTOPUHT BO3HUK B aKaJeMUYECKUX HCCJIeN0Ba-
TeJIbcKUX Jaboparopuax. Ha caMoM fiesie OH MOsABMIICA B IPAKTHKE Paspa-
60TKH IIPOrpaMMHOro ofecreueHusi, KOT[a IPOTPaMMHUCTLI, NPUMEHSIO-
mue 00LeKTHO-OPHEHTHPOBAHHEIN MOAX0, HCIOJb30BaBIIKe Torga Small-
talk, cTronkHyauch ¢ IMOTPeGHOCTHIO B TEXHOJOTHAX, 00eCHEUUBAIOIINX
JYYIIYIO IOAAEPIKKY IIpoliecca paspaboTKuU B cpejie, MUK, B 001IeM ciyyae,
MOAAEPIKKY IIpollecca MOogUMUKAIIMH, STO IOPOJAUIIO UCCIeOBaHUSd, JOBE-
JeHHBIe [0 TOH TOUKHU, B KOTOPOH MBI IIOYYBCTBOBAJIH, UTQ OHH <«TOTOBBI
IS mpaiiM-TaiiMas, T. e. KorZa HIMPOKHH KPYyr NpodecCHOHANBHEIX PO-
I'PAMMUCTOB MOYKET BOCIIOJIB3OBATHCA BEITOAAMHE ped)aKTOPHUHTA.
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Korpa Maprusa npeiioKui MHe HANHCATE TJIaBY JJid 9TOM KHUTH, Y MEHA
BOBHUKJO HECKOJBKO MbIcjel. 1 Mor 6b1 ommcaTh paHHE MCCIEIOBAHUSA
pedarxTopuHra — Ty 3MOXY, Korjga Panbd I[)KOHCOH U fi, TOJYYUB BecbMa
Pa3HYIO TeXHHUYECKYIO MOATCTOBKY, 00BEIUHHUINACH, UTOOBI 38 HATLCA TIOJ-
Jep kKoM mponecca MoampuKanuyl 00HLeKTHO-OPUEHTHPOBAHHOrO IpOT-
paMMHOro obecrniedenusi. I Mor Obl OIKCATh ABTOMATH3AIKAIO HOALECPIKKY
pedarTopuura — 061aCTh MOHMX HCCAEMOBAHUN, BeCbMA OTJIAYHYIO OT 3aJa4
9Toll KHATH. MOKHO OBIJIO ObI HOAEAUTHCA HEKOTOPBIMH IIONYUEHHBIMU
MHOIO YPOKaMH, KACAIOIUMHUCA OTHOIIIEHNS MeX Ty pedaKTOPHMHIOM ¥ II0-
BCeJHeBRHBIMH 3a60TamMu IpodeccHoHaTbHBIX Pa3padoTINKOB IPOTrPaMMHO-
ro obecueueHud, 0Cc00eHHO PaGoTAOMINX B IPOMBIIIJICHHOCTY HAJ OOJIBIIN-
Mu npoekTamu. IloHUMaHNe, JOCTUTHYTOE MHOM BO BPEMS MCCJIEJOBAHUA
pedaKTOpHHIa, YACTO 0KA3BIRBAJIOCH ITOJIE3HEIM B HIHPOKOM AHAaNas3oHe 00-
jactefl — TpU OIEHKe IPOrPAMMHBIX TEXHOJIOTMH ¥ (DOPMYJIMPOBAHUHI
cTpaTeruil pa3BUTHA DPOAYKTOB, B paspaboTKe NIPOTOTHIIOB ¥ IPOLYKTOB B
cepe TeTeKOMMYHUKAUNHA 1 Tpu 00yIeHUY U KOHCYJILTUPOBAHUM DY
PaspaboTYUKOB IPOCKTOB.

$1 permun KpaTKO OCTAHOBUTLCS HA I1€JIOM PsJie BOIPOCOB, IMEIOIIUX OTHO-
mrenme K 9TuM obsactam. Kax crepyer u3 HasBaHud rJaBel, ITy60Koe 1o
HuMaHue pedaKTOPHHra 4acTo uMeeT GoJjiee IIIUPOKOE NMpPUMeHeHue B Ta-
KKX 1Ipo0jeMax, KaK MOBTOPHOE KCIIONb30BAHKE HPOrpaMMHOro obecreue-
HUSA, PasBUTHE MPOAYKTa U BBEIGOD miuaTdopMbl. XOTA OTAeJbHBIE YACTH
3TOMH I'IaBLI KPATKO KACaloTCAd HEKOTOPHIX GoJiee HHTEPECHBIX TeopeTnyec-
KHX acexToB pehaKTOpUHra, OCHOBHOE BHUMAHUE Y/eJIeHO B Hell IpaKTH-
JeCKHUM 3a60TaM peajbHOrO MUpPA U criocodaM UX pelenus.

Ecnu BbI X0THTE G0JIee TAy00KO U3YYNTH PedaKTOPUHT, 00paTHTECh K pas-
neny «Pecypchl 1 CCHUIKM, OTHOCHAIHECH K PedaKTOPUHTY» Jajiee B HTOM
TJIaBe.

MpoBepka B peanbHbIX YCIOBUSAX

J npopaboran Heckoarko et B Bell Labs, mepen TreM Kak 3aHATHCS CBOMMY
UCCIEeIOBAHUAMU. BOJLIUIVIO YACTH 9TOI'0 BpeMeHH sI ObLI 3aHAT B TOM II0O[-
pasfesieHMH KOMIaHWU, KOTOpPOe pa3pabaThiBajio 3JIEeKTPOHHBIE CHCTEMb
KoMMyTanuu. K TakuM DpoRYKTaM NPeAbABJISIOTCS O0YeHb BLICOKHE Tpe-
60BAHKMSA KAaK B OTHOIICHNH HAKEHHOCTH, TAK K B OTHOIIEHUY CKOPOCTH 06-
paboTku TesedOHHBIX 3BOHKOB. THICAYY UEIOBEKO-JIET OBIIH BJIOYKEHEI B
pa3paboTKy u pasBuTHe Takux cucteM. CPOK JKH3HU UPOAYKTOB JOCTUTA]
JecaTwiaeTui. Boabilas YacTh CTOMMOCTH paspaGoTKM BTUX cucTeM 00y-
CJIOBJIEHA He padpaboTKoli MepBOHAYAILHOTO U3JIeJNs, a TOCTOAHHOM afan-
Tanueit 1 moguduranueit cucreM. CpelcTBa YIPOINEHUS U YIEIIEBICHUA
TaKUX MOAUGMUKALINI NpHHecIN 66! KOMIAHUY GOJILIIVIO TPUOLLID.

TMockonsky Bell Labs dhruancupoBana Mou JuccepTalliOHHBIE HCCIIEI0Ba-
HHA, g XOTeJ BEIGpaTh 06J1aCTh, He TONBKO UHTEPECHYIO B TEXHUUECKOM OT-
HOIIEHWU, HO ¥ CBA3AHHYIO ¢ IPAKTHYECKHUMH IIOTPeOHOCTAME (DUDMEIL
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B koume 1980-X rojioB 005eKTHO-OPHEHTUPOBAHHBIE TEXHOJIOTUH TOJBKO
HAUYaJMM BHIXOAWTH W3 MCCHeNOBATEeNLCKHX JabGopartopmit. Korga Pansd
J>KOHCOH IPEJIOMKUI TEMY UCCJIefOBaHUIl, KOTOpPasd 0XBAaTHIBAaNa KaK 00b-
eKTHO-OPNEHTHPOBAHHYIO TeXHOJIOTHIO, TAK K NOAXEPYKKY Iponecca Mogn-
PUKATMY 1 HBOJIIOIMOHNPOBAHUA IIPOrPpaMMHOro obecneyeHns, A cpasy 3a
Hee YXBATHJICH.

Mgze ropopuId, 4TO KOTA4 JIOOU 3aKAHUYWBAIOT CBOM JMCCEPTALUH, TO PEeX-
KO ocraloTcd 0e3y4acTHRIMM K BeIOpaHHO# nMu Teme. Omuu, ycTas oT Te-
MBI, OBICTPO MEPEKJAOYAIOTCS HA YTO-TO Apyroe. J[pyrue COXpaHsmOT B OT-
HOIIIEHUH Hee DHTy3uasM. 1 oKasajica B IOCJeZHEM Jarepe.

Korpa a sepuynca B Bell Labs nocie nonydeHusa yueHO# CTeHneHU, TPOU-
301LNIa cTpaHHAas Bemb. Tex, ¢ KeM s paGoran, pedaKTOPUHT BOJHOBAJ
B rOpasfo MeHbIle, yeM MeHA., :

A oTYeTIHBO MOMHIO CBOE BRICTYIJIeHHe B Hauase 1993 rona na xordepen-
muu 1o Texsoaoruam jua corpyaaukoB AT&T Bell Labs u NCR (8 1o Bpe-
M$ MBI BCE BXOJWJIH B OJHY KOMIaHHI0). MHe GbLI0 BeIEIeHO 45 MUHYT
st coobmenus o pedaxkTopunre. CHavana fecesia pa3sBuBaach YCIIEITHO.,
Moii sHTY31a3M B OTHOIIEHUH TeMBI Iiepejanca ciayinareaam. Ho B KoHIe
Geceapt OBLTI0 OUEHb MAJIO BOIPOCOB. OZUH U3 YUaCTHHKOB HOAOUIE] KO MHE
MO3Hee ¢ JOMOJHUTEIbHLIMY BOIPOCAMHE; €My HaA0 GLIJIO IUCATH AUILIOM-
HYIO pafoTy, ¥ OH HCKaJ TeMy A uccaenoBandit. S magesncs, 4To KTO-
HubyAb W3 y4acTHUKOB Da3padaThIBaeMBIX IPOEKTOB NPOSBHUT KeJaHue
npUMeHuTs pedakTOPUHT B cBoell paGore. Ecin y HUX M BO3HHMKJIO JKeJa-
HUE, B TOT MOMEHT OHH ero He IIPOJeMOHCTPHUDOBAJIH.

Tloxosxe, yTO NMI0AHN IPOCTO HE pasodpaniucs, B 4eM HeN0.

Pannd KOHCOH Ipenofal MHE BaXKHBIH YPOK, Kacarmiuica uccaegoBa-
HU#: KOTZa KTO-TO (pelleH3eHT CTATbH, YUYACTHUK KOH(pepeHnHn) 3asB-
JISIeT, YTO OH He OHUMAaEeT, WK [IPOCTO «He BpybaeTcd», 9T0 HALLQ BUHA.
Hawa 0683aHEOCTS TOCTAPATHLCA PA3BHATE U JOHECTH CBOM UJEH.

B reuenne nmocnegyroineli mapel JeT y MeHs ObLIM MHOTOYHCJIEHHBIE BO3-
MOJKHOCTH ITOTOBOPUTH O Pe()aKTOPHHTEe HA BHYTPEHHUX COBEIIAHUAX B
AT&T Bell Labs, Ha koHbepeRIHAX ¥ cCeMHHApaX B Apyrux Mmecrax. 1o xo-
Iy cBouX Gece]l ¢ IPAKTHUECKMMHK Pa3paboTuuMKaMi f Ha4aj NOHUMATh,
moYeMy MOH IpesKHHe o0pallleHua K cAyLiaTejaaM He 6511d MU NOHATHL.
OTcyTcTBYE ROHTAKTA GRIJIO YACTUYHO BHISBAHO HOBM3HOH OOBEKTHO-ODH-
eHTHPOBaHHOM TexHoJoruu. HeMHOrMe U3 Tex, KTo paboraJ ¢ Heif, IPOABH-
HYJHCH Jajiblle IePBOHAYAILHOTO PeJIN3a ¥ NOTOMY ellle He CTONKHYJINCH ¢
TPYJHBIME OPOGJIEeMAMK PABBUTHUSA IIPOAYKTA, KOTOPHIE TIOMOTAET PEelIUTh
pedakTOpUHD. DTO TUOUYHASA JWJIEMMa HCCJIeJOBATENS, KOTKa COBPEMeH-
HOE COCTOSIHUE HAYKH ONeperkaeT COBpeMeHHOe COCTOsiHMe ITpakTuku. O1-
HakKo 0ObljIa ellle OXHA TPEBOYKHAS MPUYHHA OTCYTCTBHA KoHTaKTa. Ilo paxry
OpuYuH paspaboTYMKK, OCHOBBLIBAACH HA 3APABOM CMBICTE, He JKeJau
IpUMEHATHh PePaKTODUHT K C80UM IIPOTPaMMaM, Jaye [IPU3HABASA BBITO-
Jbl, KOTOpBIe OH CyNHUT. YT0oOH pedaKTOPHHT ObLI IPHMHSAT COOOIIECTBOM
paspaGoTUUKOB, HEOOXOIUMO GBLJIO PELIIUTD 3TH IPOGJIEMEI. . H
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Mouyemy pa3paboTUMKN He XOTAT NPUMEHSATb
pedaKTopuHr K cBoMM nporpaMmmam?

HonyeruM, uTo BHI — paspaloTuuk IporpaMMuoro obecreuernus. Eeny sam
TIPOEKT HAYMHAETCA ¢ HYJI4 (HeT IpodjieMbl COBMECTHMOCTH C IPeAbIAYINH-
MH BEpPCHAMHM) & BaM IOHATHA 3a71a4a, AJs PeIleHus KOTOPOil mpeauasHa-
yeHa CHCTEMa, U TOT, KTO (DUHAHCHUPYET BATII ITPOEKT, MOTOB MOAAeDKNBATh
ero, IOKa bt He GyAeTe YIOBIeTBOPEHbI PE3YILTATAMMY, TO BAM KPYIIHO IO~
Bessio. Taxoil cueHapuil upealieH AJ NPUMeHEeHUA 00BeKTHO-0PHEHTHDO-
BAHHOM TEXHOMOTHHM, HO GCOJILIINHCTBO U3 HAC MOYKET O HEM TOJIBKO MEUTATh.

3HAUNTENLHO Uallle NpejijiaraeTcs PacIiUPHTh BOZMOMKHOCTH YiKe MMEe-
ierocs IporpaMMHoOro obecrieueHusi. ¥ BaC JaleKO He IOJHOe IOHUMAaHHe
TOT0, YTO BHI fiesiaeTe. BeI MOCTaBJIEHE] B JKECTKHE BpeMeHHbIe paMKH. Y10
MOJKHO IPEINPUHATD?

MoskHO tepenucaTh IPOrpaMMy 3aHOBO. Bl IPUMEHUTE CBOU OITHIT IIPOEK-
TUPOBIIHKA, UCITPABUTE BCe NpeKHUe rpexu, OyzeTe paboTaTh TBOPUECKH
u ¢ yaoBosbeTBUeM. Ho KTo omwstatut pacxoasr? M MoKHO Jiu OBITH YBEpeH-
HBIM, YTO HOBaA CHCTEMA CMOYKET JeJIaTh BCe TO, YTO Aejana crapaa?

Mo3KHO CKOITUPOBATE U MOAUPUIAPOBATE YACTH CYIIECTRYIOUIEH CUCTEMEL,
gTO0Bl PACIIMPHUTE €€ BO3MOMKHOCTH. DTO MOMKET MTOKA3AThCH OIPABJAH-
HBIM M JlaKe OYZeT pacCMATPHBATLCA KAK JeMOHCTPAIMSA IIOBTOPHOTO HC-
MOJIL3OBAHKAA KOJ4A; HE HajA0 AasKe pasbupaThed B TOM, UTO BRI IIOBTODHO
ucmoabsyere. OMHAKO ¢ TeUeHHWEM BDPEMEHHM IIPOMCXOAUT PaSMHOMKeHHe
omnboK, IporpaMMEL pa3byXxamT, X apXUTEeKTYpa paspyliaeTcd U Hapac-
TAIOT JOTOJMHATEILHBIE N3AEPIKKY Ha MOAU(MUKATIAIO.

‘ PehakToOpuHr JeKUAT ocepPeuHe MeXKAY 3TUMHT ABYMS KpaiinocTamu. O
JaeT BO3AMOXKHOCTh U3MEHHUTH CYIIeCTBYIOIlee IPOrpaMMHoe obecieyerne,
clresaB MOHMMAHKE KOHCTPYKIUU Gojiee ABHLIM, PA3BUTL CTPOEHHE U H3-
BJIEYD IIOBTOPHO KCIIOAb3yeMbie KOMIIOHEHTHI, CAEJIATD ACHEe aADXUTEKTYPY
IPOTPaMMBI, & TaKKe CO3MaTh YCAOBHUS, 06JIerdyaoniyue BBOK JOTIOTHUTEb-
HEIX QYHEOUA. PedakTOPUHT MOXKET CI0COOCTBOBATE M3BJICUEHUIO BRITO-
Ibl U3 CAeNAHHLIX paHee MHBECTHLMY, YMEHLIIUTL AYyOJMpOBAaHME U pa-
IHUOHAJTU3UPOBATE IPOrPaMMYy.

Homyerum, utTo Bac Kak paspaboTyvKa NIPHUBJIEKAIOT 3TH IIPEUMYIIECTBA.
Brr corstacus! ¢ @pexom Bpykcom [2] B TOM, UTO MOAEpPHUBAINA IIPELCTAB-
asieT coboil «BHYTPEHHE IPUCYIIYIO CI0MHOCTh» PaspaboTKM mporpamMm-
HOTO ofecrieueHnsA. BEI COIVIACHBI C T€M, YTO TEOPETUUECKU pedaKTOPHHT
JaeT yKasaHHble IPenMYIlecTRa.

ITouemy ke BEI Bce-TaKU HE MpUMeHseTe PeakTOPUHT K C80UM IIPOrDaM-
mMam? BO3SMOMKHBI YeTHIPE HPUYMHEL:

1. Brr MmoxkeTe He TOHUMATDH, KAK BHIIONHATEL DeakTOPUHT.

2. Ecnu BBITOJLI OIIIYTUMBL JIMIUE B J&JE€KOH epPCIeKTIBE, 3aYeM TPATHTD
; cuJinl cefivac? B qosrocpounoli nepcneKTuBe, KOrAa IpujeT Bpemsd 1o-
JKMHATE IJIOAEI, BBl MOYKETe OKa3aThCA BHe IPOeKTA,



Mouemy pa3paboTHUKM He XOTAT NPUMEHAT PEPAKTOPHHI K CBOMM nporpammam? 381

3. PedaKTOpPUHT KOJA ABJIAETCH HeIpOM3BOLUTENbHON NeATeJBHOCTRIO, &
BaM IUIATAT 34 HO8ble QYHKIIUH.

4. PedaKTOpUHT MOXKeT HAPYIIUTH paGoTy uMelomeicst IporpaMMBblL.

Bee 5TO 3aKOHHBIE IPUUKHBI s Gecroxoiictea. MHe 0BOAMIIOCE BBICTY-
IIMBATh WX OT HEPCOHANA KOMMYHHKANMOHHBIX U BBICOKOTEXHOJOTHYEC
KUX KOMIaHuit. OIHY U3 HUX OTHOCHATCH K TeXHOJOIUAM, & Apyrue — K aj-
MUHACTPUAPOBAHMIO. Bce OHM JOAKHBL GHITH PACCMOTPEHBI, IPEXHAE HeM
paspaGoTUMKH B3BECAT BOBMOIKHOCTH PePaKTOPHHTa CBOETO IIPOTPaMMHO-
ro obecnieuenns. PagbepeMcs ¢ KaxX/J0A U3 HUX 110 OUepesn.

Kak v Koraa npuMmeHsTb pegaKTOpUHr

Kak MoxxHO HayuuThes pedaxTopuury? KakoBbl MECTPYMEHTHL M TEXHOJIO"
ruu? B KaKUX COUCTAHMAX OHHM MOTYT MPUHECTH KaKylo-HUOYAL oaB3y?
Korzaa ciefiyeT uX OpUMeHATH? B 8TOM KHHUIe OMMCAHO HECKOJBKO AECAT"
KOB pe(haKTOPUHIOB, KOTOPEIMY MapTHH NOIH3yeTCH B cBoeii pabore. Ilpu-
Be/leHbl IPIMEDE! TPEMeHeHnA PeaKTOPHHIOB 1A BHECEHHUA B IIPOTPaM-
MBI BAYKHEIX USMEHEeHHH.

B mpoexre Software Refactory, ocymecTBAABILIEMCH B VHuBepcurere 11T~
ra VIgawHOMC, MBI BRIGDAIH MEHUMAIHUCTCKUHA NOAXOA. MzI onpenesnau
HeGourbIIol HaGop petakTopuuros [1,3] u moxasany, KaKk MOMXKHO UX DU
MeHATb. OT60p pedaxTOPHHIrOB OBLI OCHOBAH HA HAlleM JIMYHOM OIBITE
nporpaMMupoBaHud. MeI OIeHHIN CTPYKTYPHYIO SBOJIONIIO HECKOJBKUX
06 BEKTHO-OPHEeHTHPOBAHHLIX CpeJl, B OCHOBHOM CBASAHHEBIX € C++, u pas-
rOBApMBAIU C HECKOJBKUMH OINBITHBIMU paspaboruukamu Smalltalk, a
TaKIKe YUTATHA UX 0030PHI. BOJIBIIMHCTBO HAIIUX Pe@aKTOPUHIOB OTHOCHUT"
¢S5l K HEBKOMY YPOBHIO, HAIIPMMED, OHU CO3AAIOT M YAAJIAIOT KJ1ace, Iepe-
MEHHYI0 MIU GYHKIMIO, U3MEHSIOT aTpuGYTH MepeMeHHBIX ¥ QYHKIuUH,
Takue KaK IIpasa gocTyna (Hampumep, public uin protected) m aprymeHTHl
dy=aKnui, 1160 IepeMeInaioT NepeMeHHbIe U QYHKIMY MeKAY KIaccaMiu.
He6ospmas rpynna pedakTOPUHIOB BEPXHEr0 YPOBHSA NPUMEHAETCA B Ta-
KUX OTepAaniaX, KAK co3aHue abCTPaKTHOTO POJUTETHCKOTO KIacea, yipo-
ITeHHe KJIacca IOCPe/ICTBOM CO3/IAHNA O/IK/IACCOB U YIIPOIIEHHUA YCIOBHEIX
OIepaTopoB Ju60 OTAeJIeHNe YACTH CYIIeCTBYIOLIETo KJacca ¢ co3nanueM
HOBOT'O KJIacca IOBTOPHO MCIONL3YEeMOro KOMIOHEHTa (JacTo ¢ B3aUMHBIM
npeoGpasoBaHKEM HacJeI0BaHUs U JieJIerHPOBAHUSA WM arperupoBaHusd).
BoJtee CIOKEBIe PeaKTOPUHTH ONpPeJesTIOTCS Ha A3bIKe PehaKTOPHHTOB
uHuaKoro yposHsa. Ham moxxox ObLa onpaBiaH CcoOOpaKeHUAMY NIOAAEPIK-
K¥ aBTOMATHUBAIKY 1 HAJEKHOCTH, 0 ueM OyJleT CKasaHo HIXKeE.

Eciu ecTh rOTOBafA IPOrpaMMa, Kakue BUbI peaKkToOpHHra CiaefyeT K Hel
npuMenaTs? KoHeuHO, 5TO 3aBUCUT OT CTOAIIUX II€pe] BaMU 3a/1a1. Opuaum
73 PAacIPOCTPAHEHHBIX OCHOBAHUH /I NIPOBENEHU pedaKkTOpPUHTa, KOTO-
poe HaXOJWTCA B LIEHTPe BHUMAHWS 9TOH KHUIH, SABJISETCH obJieruenve
BBOJZA (KPATKOCPOUHAS IeJIb) HOBOM (PYHKIUH. D10 obcyKAaeTcd B Caeny-



382

MmaBsa 13 PedakTopuHr, NOBTOPHOE NCMONb30BaHME K PeanbHOCTL

1omieM paszaene. EcTh, ofHaKO, U Apyrue OCHOBAHUA JJIA IIPOBEJAEHUS De-
daxTOopuUHTa.

OnsITHBIE IPOTPAMMUCTEI, HCIOJL3YIOLINEe O6'heKTHO-OPUEHTUPOBAHHEIH
MOAXO0K, M Te, KTO UMeeT IOATOTOBKY II0 IMATTePHaM NIPOEKTHPOBaHHSA U
NIPaBUJIBLHBIM T€XHOJIOTHAM IIPOEKTUPOBAHYS, 3HAIOT, UTO €CTh HECKOJIbKO
JKEJIATeIBHBIX CTPYKTYDHEIX XapPaKTEeDUCTHK M CBOMCTB IpOrpaMM s
TOANEPKKH PACIINPAEMOCTH U IIOBTOPHOT'O HCIOJIL30BaHUA Koga [4—6].
Taxkne 00BEeKTHO-ODUEHTHPOBAHHBIE TEXHOJOTHH IIDOCKTHPOBAHKSA, KaK
CRC[T7], cocpefoTOUEHEI Ha OIIPEIeIEHUM KJIaCCOB M MX IIPOTOKOJIOB. XO0TH
VIOp JesiaeTcsA Ha NPeJBaApUTENbHOM MPOEKTHPOBAHUY, MOYKHO M HMe-
muecs IpOorpaMMEL OIIeHMBATh UCXOLA U3 UX COOTBETCTBUSA 3TUM PYKOBO-
JAIUM IPUHIAIIAM,

MoyxkHO MCTIONB30BATh ABTOMATH3UPOBAHHBIE CPEJACTBa JJIS BLIABJICHUA
CTPYKTYPHBIX ciabocTeil mporpaMM, TaKHX Kak (VHKIMUA C YPE3MEpHO
OONIBIINM KOJIWYECTBOM apPryMEHTOB WJIHM CJIAHIIKOM AJUHHBIE (DYHKINH,
Takne QyHKINHT ABAAIOTCS KaHAUJATAMH HA IIpoBejeHMe pedaKTOPHHTa.
C nomomnisi0 aBTOMATH3UPOBAHHOTO CPEACTBA MOJKHO TaKIKEe BBISBIATH
CTPYKTYPHOE CXOJCTBO, CJHy’Kallee IPHU3HAKOM U30BITOuHOCTH. Hampu-
Mep, eCJIV eCThb JBe IIOUTH COBHALAIOINNEe QYHKIINY (KaK 4acTo CIydaeTcd,
ecau ofHa QYHKIUA CO3JaeTcd IIyTeM KOIIMPOBaHUA ¥ MOAUDUKALIUY APY-
roii), To MOKeT OBITH O0HAPYIKEHO UX CXOJICTBO U MPEIJIOMKEHBI pedaKTo-
pUHTH, nepeMelaninye o6l Kox B 04HO MecTOo. ECJIM B PA3HBIX MeCTax
IIpOrpaMMBbI €CTh JBe IIepeMeHHBIe ¢ OMMHAKOBLIME MMEHAMM, TO UHOTLA
MOXKHO 3aMEeHHTh WX OJHOIU IlepeMeHHOH, KOTopasd HacJeAyeTcA B 0GOMX
MecTaX. OTO JIWIIb HECKOJLKO MPOCTHIX NPUMePOB. C IOMOIIIBIO aBTOMATH-
YEeCKOr0 CpefACTBAa MOJYKHO BBISIBUTH M MCIPABUTHh MHOTO ADYruXx, Oojee
CJOXKHBIX cay4daeB. Takue CTPYKTYpHBIe aHOMAJUU WM CTPYKTYPHBIE
CXOJCTBA He BCerja, HO OUeHb YacTO 03HAYAIOT, UTO TpebyeTcs MPUMeHNTh
pedaKTOpPHUHT.

3HaunTeJbHAA YacTh PAabOTHI HaJ NaTTepHAMM IPOEKTUPOBAHUSA COCPeLo-
TOYUJIACE HAa XOPOLIeM CTUJIE IPOrPAMMUPOBAHUS U MTOJIE3HEIX [TATTEPHAX
B3aMMOJIeHCTBUA MEXKIY YaCTAMU IPOTPAMMbI, KOTOPbIe MOTYT OBITH 0TO-
OpasKeHBI B CTPYKTYPHBIE XapaKTepucTHUKHU U B pedaxTopurr. Hampumep,
pasjges IpUMEHMMOCTH NAaTTepHa I1absiona Metoga [8] uMeeT OTHOIIEHME K
HameMy peaKTOPUHTY abCTPaKTHOIO POAUTENLCKOTO Kiacca [9].

A nepeuncani [1] HeKOTOpPBIE 3BPUCTHKY, KOTOPhIe MOTYT IIOMOYb BBIJe-
JUTH KAHIUAATOB Ha peaKTOPUHT B MporpamMMe, HamucaswHoN Ha C++.
Hoxou Bpanr 1 [lor PoGeprc [10,11] co3ganu MHCTPYMEHT, IPUMEHSIOUIHH
0o0mupHLI HAOOp SBPHCTHUK [ aBTOMATHYECKOTO aHAJIW3A IPOrpamMM
Smalltalk. Onu npegaraioT pe@akTOPUHTH, CIIOCOOHBIE YIYULINTE ApXul-
TeKTypy IPOrPaAMMBI, ¥ YKa3hIBAIOT, /e IPUMEHATh UX.

IIpumeHeHNe TAKOTO HHCTPYMEHTA JJIA aHAJINW3a IIPOrPAMMEI OTUACTH aHa-
JoruyHO npuMeHeHuIo lint x nporpamme C miau C++. 310 cpesCcTBO He Ha-
CTOJILKO MHTEJJIEKTYalbHO, YTOOLI IOHATEL CMBICJ IIPOrPAMMBI. JIUIIE He-
MHOTHEe U3 HPeAJIOKeHU, KOTOphle OHO BLIABUIaeT HA OCHOBE CTPYKTYp-
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HOTO aHAJIN3A IIPOrPAMMEI, AefCTBUTEILHO CJeAyeT BHINOJAHATE. KaK npo-
rpaMMUCT Bl coOXpausere 3a coGoil npaBo seiGopa. Bam perrars, Kaxue pe-
KOMEHAAI WY IIPUMEHNTh K CBOeH mporpaMme. 9TH H3MEHEHUS JOJIKHBI
YAYYIIATE CTPYKTYPY IPOrpaMMBl ¥ JyYIlle HOAAEPKUBATD IIPEeACTOANNE
MoaupUKATUU.

TIpesx e ueM MIPOrPAMMHUCTEI YOSASATCS B TOM, UTO OHY JOJKHEI IOJBEPraTh
CBO KoJ peaKTOPUHTY, OHU JOJIKHEI HOHATH, KAK U Ile IPUMEHATD pe-
daxTopuHr. HUUuTO He MOKeT 3aMEeHHTE ONBLIT, MBI IPUMEHSANN B CBOEM UC-
CJIEIOBAHUHY 3HAHNA ONBITHEIX NPOrpAMMUCTOB, NPUMEHSIONIUX O0BLEKT-
HO-OPMEHTUPOBAHHEIA MOAXO0N, YTOOLI IOJYUYNTH HAGOD IMOJIE3HBIX pedak-
TOPVHTOB ¥ IOHUMAaHME TOT0, T/le OHU JOJKHLI OBITH IPUMEHeHbI. ABTOMA-
TU3UPOBAHHEIE CPELCTBA MOTYT AHANUIUPOBATE CTPYKTYPY MPOTrPaMMEl U
npegaaraTh pedaKTOpUHIH, CIOCOGHEIe YIYYIIHTE 3Ty CTPYKTYPY. Kak i B
CONILIIVHCTBE JUCIUILINH, HHCTPYMEHTHI ¥ METOAHUKU MOTYT OBITL IOJe3-
HBIMHU, HO MOABLKO eCAU UX npumeHams, IIo Mepe TOro KaK mporpaMMUCTEI
IPUMeHSIOT pehaKTOPHHT K CBOEMY KOAY, PACTET X IIOHUMAHUE.

PegaxkTopuHr nporpamm C++
bunn Andaix

Korpa mbl ¢ Panbthom [#OHCOHOM Havanu uccnepoBanue pedaktopuHra 8 1989 ro-
4y, A3bIK NPOrpamMmMupoBanus C4++ pasBUBANCA U CTAHOBUACA OYEHb NONYNAPHLIM
cpeay OOLEKTHO-OPUEHTUPOBAHHBIX Pa3paboTYMKOB. 3HaueHue pedakTopuHra
sriepebie 6uin0 NoHATO B coobuiectse Smalltalk. Mui novyBCcTBOBANM, YTO AEMOH-
CTpauusi NPUMEHUMOCTU pedpakTopuHra K nporpammam C++ 0mKHa 3auHTepeco-
BaTh Gonee WMpoKoe coodIecTBo OGLEKTHO-OPUEHTUPOBAHHLIX Pa3PabOTYMKOB,

B C4++ ectb Tawue CBOICTB3, OCOBEHHO CTaTWYECKas NPOBEPKA TUNOB, KOTOpbiE
yNpOLWAIOT HEKOTOPLIE 33a4K aHau3a nporpamMmbl 1 pedaxktopunra. C apyroit cro-
POHbI, A3bIK C++ CNOXEH, B 3HAYNTENLHON MEPE U3-3a CBOEIN MCTOPUM U MPOUCXOK-
[eHus 0T A3bika nporpammuposarua C. Hekotopsie CTUAKM NPOrpaMMUPOBaHUs, fO-
nyckaemble B C++, 3aTpyAHAIOT pedpaKTOPMHT U PasBUTHE NPOrpaMM, HaNUCaHHBIX
Ha Hem.

Oco6eHHOCTU A3bIKOB U CTUAEl NPOrpaMMUPOBaHNS,
cnocoBcTByiowme pedakToOpuHry

Wmeiowmecs B C++ DyHKUMM CTAaTUYECKUX TUMOB NO3BONAIOT OTHOCUTENBHO NETKO
CY3UTh BOIMOMHBIE CCHIIKM Ha TY 4acThb NPOrPAMMb, K KOTOPOH JENaTeNbHo npume-
HUTb pedakTopuHr. BosbmeM NpocTod, HO PacnNpoOCTPaHEHHbIA Cyual, Korfaa Tpe-
Byercs nepenmenosath tyHKumo-unen wnacca C++. Yrobbi Npasuabho OcywecT-
BUTb NEPEUMEHOBAHUE, HYIKHO U3MEHUTh 00bABNEHUe (yHKUMM W BCE CCHUIKK HA
nee. NMouck 1 3amMeHa CCHINOK MOTYT ObiTb OCNOXKHEHBI, €CAU NPOTpamMMa Gonblias.
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B cpaBrenmnm co Smalltalk B C++ ecTb Takue 0COBEHHOCTH HACNEAOBAHUA KNACCOB U
pexuma ynpasnenus 3awproii-goctynom (public, protected, private), xotopbie 06-
NeryaioT Nokanu3saumio obpawieHuin K nepeimeHoBbiBaeMon GyHKuun. Ecnu nepe-
1MeHOBLIBaeMas (yHKUMA 06LABNEHA 3aKPLITOW B KNACCE, TO CChIIKK Ha Hee MoryT
NPOW3BOAUTLCH TONILKO B CAMOM 3TOM KNacce WAW Kiaccax, 0ObABNEHHBIX Apy-
KECTBEHHbIMU ITOMY Knaccy. Ecnm dyHkumus obbaBneHa 3aliieHHOM, TO CCbINKM
Ha Hee MOXHO HANTU TOMIbKO B CAMOM KJIACCE, €ro NOAKNACCaX (M UX MOTOMKaX) U
Cpean ApYMeCcTBeHHbIX Kiaccos. Ecnn dyHkuua obvasneHa oTkpiToit (Haubonee
Ciabblit PEXVM 3aWKThl), TO aHANIU3 BCE PAaBHO OTPaHUUEH CMUCKOM KIACCOB NA
3alMIeHHbIX DYHKUMA W onepauuii B 3K3eMNAspax KNacca, KOTOPbid COREPHUT
YHKLMIO, €70 MOAKNACCAMM U NOTOMKAMU,

B HeKOTOPbIX DUeHb HOMLLIMX NPOTPAMMaX B Pa3HbIX MeCTax MOTYT ObiTb 06BABNEHDI
hYHKLLMM C OIMHAKOBLIMM UMeHaMK. B HeKoTOpbix cnyyanx ase uan Gonee ofHoO-
MMEHHbIe (hYHKUMM NyYLLe 3aMeHUTb OAHOK BYHKUKER; ecTb pedaKTOPUHIK, YacTo
NpUMeHseMble AN TakUX U3MeHeHnit. C Apyroi CTOpPOHDI, MHOTAA HYXKHO nepenme-
HOBaTb OfHY W3 (YHKLW#A, @ ApYryIio COXpaHUTb. B npoekTe, Haj, KOTOpbIM paboTaer
HEeCKONbKO YenoseK, ABa unu 6onee NPOrpaMMUCTOB MOTYT AaTh OLHO W TO e UMS
HUKAK He CBA3aHHBIM MeXay C060i byHKUMAM. B C++ npu u3MeHeHnu umeny of-
HOIt U3 TaKux QYHKUMIA MOUTH BCErAa Nerko ONPeAenNTD, KaKue CCbIKU OTHOCATCA K
feperMeHOBLIBAEMON QYHKUMM, 3 KaKue — K apyroit dyHkuuy. B Smalltalk takoit
aHanu3 NpoBECTU CNOMHeEE.

Mockonsky B C++ Ans peanu3auuu NOATUNOB UCTIONL3YIOTCA MOAKNACCH!, 06aacTs
BULMMOCTY MepeMeHHON U QyHKLWM 00bINHO MOXKHO PactuMpPUThL UAK CY3uTb, Nie-
peMellas ux BBEPX MM BHWU3 MO Mepapxuu HacneposaHns. [leiicTena no aHanusy
NpOrpaMmbl ¥ pedakToPUHy A0BOMLHO NPOCTLI.

HeckonbKo Mpasu/bHLIX NPUHUMMOB NPOrpaMMUPOBaHUS, NPUMEHEHHBIX B Havane
pa3paboTku U B TeYeHne BCero npouecca, 06eryaioT npoleaypy pedakropudra u
VpOWAIoT passuTHe NporpaMMHoro obecneyeruns. OnpeaeneHue Y1eHOB-AaHHbIX U
GONbIIMHCTBA YNEHOB-(DYHKUMIM KaK 3aKPbITHIX UK 3aWMIEHHbIX NPERCTaBNAET CO-
Boi npuem abcTparnpoBaHus, KOTOPLIA YaCTO yNpOoILAET pepakTOPUHT BHYTPEHHe-
ro YCTPOUCTBA KNacca u MUHUMU3UPYET HEOOXOAMMOCTb M3MEHEHMIA B APYIMX Yac-
TAX nporpammbl. [puMeHeHne HacNefoBaHNs AN MOLETUPOBAHUS nepapxuil 0600-
WweHns 1 cneunanusaummn (4ro obbiuxo ans C+) nossonser B Syaylwem JOBONLHO
NETKO PAaCIWMpATL MAK CyKaTb OONAcTb AEACTBUA UNEHOB-NEPEMEHHBIX WM
DyHKUMA NyTem NpumMeHeHus pedakTopuHra, NepemMeliaiouyx 3TU YneHsl BHYTPYU
MepPapPXUIA HACNeLoBaHNMA.

OcoberHocTv cpep C4++ nopaepxusaior pedakTopuHr. Ecnv Bo Bpema nposefeHus
pethaKTOpUHra NpoOrpaMMel NPOrPaMMUCT BHOCUT oWWBKY, komnunaTop C++ vacto
MOXeT CUrHanu3uposarb 06 stom. MHorve cpefbl paspaboTki NporpaMmHoro obec-
neyeHus C++ 06eCneunBaIOT MOLIHBIE BOIMOMHOCTU CO3[aHNS NEPEKPECTHLIX CCbl-
NOK 1 NPOCMOTPA KoZa.

0OcoGeHHOCTU A3bIKOB U CTUAIel NPOrpaMMUPOBaHNS,
OUTOXHSIIOLUME pedaKTOPUHT

CoBmectumocTb C++ ¢ C ABNAGTCS, KaK XOPOLO 3HAET GOMbIUIMHCTBO U3 BaC, NANKO
0 ABYX KOHLax. Ha C HanucaHo MHOTO MpOrpamMM, 1 MHOrO NPOrPaMMUCTOB 06yUEHO
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pabote Ha C, 4to (N0 KpaiiHei Mepe, Ha NepBbiii BIrNAa) Aenaer murpaumio Ha C++
nerye, yeM Ha fipyrue 0GbEKTHO-OPUEHTUPOBAHHSIE A3blkK. OfHako C++ nogaepmu-
BAET MHOTO CTUNEN NPOTPaMMUPOBaHMS, U3 KOTOPLIX HE BC COOTBETCTBYIOT NpHH-
LUNaM KaYeCTBEHHOrO NPOEKTUPOBAHUS.

Tlporpammey, uCnonb3ylolue Takue BOIMOXKXHOCTY (++ Kak yKasaTeny, npeobpaso-
BaHus TUNOB W sizeof(object), TpyaHO nopAaloTca pedakTopuHry. Ykasavenu u
onepayun npeobpazoBaHUA TUNA CO3LAI0T HANOKEHWE UMEH, 3aTpyAHAWee 0bHa-
PYMEHME BCex CCHIOK Ha 0BBLEKT, KOTOpbI TpebyeTcs nosBeprHyTh pedarTopuHry.
Kaxpgas w3 3TuX 0COOEHHOCTEl NOKa3bIBaeT BHYTPEHHEE NPEeCTaBAeHNE 0ObEKTa,
4TO HapywaeT MpUHYMNL aGCTparvpoBaHus.

Hanpumep 8 C++ ucnonb3yerca Mexauusm V-1abnuuy Ans npeacTaBieHns uneHos-
nepemeHHbIX B BbINOAHAEMON nporpamme. CHayana NOABNAETCA rpynna yHacnepo-
BaHHbIX YNEHOB-NEPEMEHHBIX, 33 KOTOPBIMU WRYT IOKANLHO ONpefeneHHble YneHbl-
nepemeHHsie. OfuH 13 6E30NaCHLIX B LEENOM PedaKTOPUHIOB COCTOMT B epemMelie-
HUM nepemeHHON B popuTenbckuin knacc. Mockonbky B pesynstate nepemeHHan
HACNEMYeTCA, a He ONpefeneHa NOKaNnbHO B NOAKNACCE, PU3NUECKOe MECTORONONXE-
HUE MEPEMEHHON B WUCMONHAEMOM MoAyfie nocne pedakTOpPUHra JOMKHO M3Me-
HuTbCA. ECnu BCe obpalueHus K nepemeHHbIM B NPOTpaMMe NPOU3BOJATCA uepes
uHTep(eichl KNACCOB, Takoe M3MEHeHWe (PU3UYECKOTO MeCTOHaXOXAeHus nepe-
MEHHOW HE ONKHO OTPa3nTLCA Ha NOBEAEHNWU NPOTPAMMbL.

C Apyroti cTOpoHb, eCcnu oOpalleHUe K NepeMeHHOW NPOW3BOAMIOCH C NOMOUIbIO
apudmeTvi yKasaTteneit (HanpuMep, y nporpammucta bbi ykasatens Ha 06beKT, 1
OH, 3Hasl, 4TO NIePEMEHHan HaXOAUTCA B NATOM DailTe, NPUCBaNBan 3HaueHNe NATOMY
BanTy € NoMOLbI0 apUbMETURY yKa3aTtenen), TO NepemMelieHne NepemeHHon 8 po-
ANTENBCKUA KNACC, BEPOSTHO, MOBMEYET UIMEHEHUE MOBEAEHNUS NporpaMmsl. AHa-
NOTUYHO, ECAW NPOrPaMMUCT HanNMCan YCnoBsHblit onepatop supa if (sizeof(ob-
ject)==15)) % npou3Ben pethaKTOPUHT NpoTpPaMMbl C LEbI0 YAANEHNWA U3 Knacca
MEPEMEHHbIX, HA KOTOpbIE HET CCHUIOK, TO PasMep 3K3eMMASPOB 3TOr0 Kiacca
YMEHBINTCS, U YCAOBHE, ObIBLIEE PaHbLIE UCTUHHBIM, TENEPL OKANMETCA NOKHBIM.

[IpepnoncKeHue, HTO KTO-TO MAIET NPOTrPaMMbi, BbINONHRIOWME YCNOBHbIE feil-
CTBWSA B 3aBUCUMOCTH OT pa3mMepa oObEKTa unK UCNonb3yiowme apuMETUKY yKa3a-
Teneii, korga C++ NpefoctaBnsfeT 3HaYUTENbHO Gonee NOHATHBIA uHTEpdENC K ne-
PEeMEHHBIM KI3CCa, MOXET NoKasarses abcypaHbtM, Ho f xouy 0TMETUTS, UTO Takue
BO3MOMHOCTY (1 ApYTUe, 3aBNCALME OT HN3MYECKOrO PAcNONOXEHNA 0GLEKTOB) B
C++ ecTh, U ecTb NPOrpaMMUCTLI, NPUBLIKILIKE NONb30BaTbCA UMK, lepexog c C Ha
C++ He co3faeT 06bEKTHO-OPUEHTUPOBAHHBIX MPOrPaMMUCTOB UM MPOCKTUPOB-
LWHKOB,

W3-3a cnoxHocT C+ (no cpasHerunio co Smalltalk v 8 meHsweit cTenenn ¢ Java)
3HAYUTENLHO TPYHEEe CO3AABATL TAKWE NPEACTaBNEHUA CTPYKTYPL! NPOTpamMMmbl, KO-
Topbie YAOGHL! [i1f aBTOMAaTM3aLun NpoBepku Toro, Hesonace MU pecakTopuHr,
1 eI A3, TO BNst NPOBEAEHNA €ro.

Nockonbky C++ paspelaet GONbILMHCTBO CCHIIOK HA ITane KOMAWAAUMM, pedaKTo-
PUHT NPOrpaMmbl 0ObIYHO TpebyeT NepeKOMNUAALWK, N0 KpaiiHel Mepe, YacT ee, U
KOMNOHOBKM UCTIOMHAEMOO MOfY/A Nepef TeCTUPOBAHNEM pe3ynibTata MOAUdNKa-
uuu. Hanpotus, Smalltalk u CLOS (Common Lisp Object System) npepocrasnaiot
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cpeny BAA UHTEpNpeTaLUuit 1 MHKPEMEHTHON KOMIUAALMU. B TO Bpems Kak npume-
HeHue (2 BO3MOXHO, OTKAT) PAfA MHKPEMEHTHbIX PeiaKTOPUHIOB ROBO/BHO €c-
TecTBeHHo BoinonHaeTcs 8 Smalltalk n CLOS, croumocTs ogHol utepauum (u3mepse-
Masi NOBTOPHBIMU KOMNWASfLMER 1t TeCTUpoBaHUeM) ana nporpamm C++ Boiwe, no-
3TOMY NPOTPaMMUCTLI MEHEE OXOTHO BLIMONHAIOT HEOONbLUKE NIMEHEHUS.

Bo MHOrMX NpUNoOXeHWsX UCMONb3yIOTCA Ha3bl AaHHbIX. M3mMeHeHUs B CTpyKType
obwekToB nporpammel C+ MOryT NOTPeboBaTh COOTBETCTBYIOLINX M3MEHEHUI B CXe-
Me 6a3bl faHHbIX. (MHOrMe U3 MaeH, IPUMEHABLUMXCA MHOW B NPAKTMYECKOM pedak-
. TOpUHTE, NOABUINCE B pe3ysibTaTe UCCNEROBAHUIA IBOMOLUN OBBEKTHO-OPUEHTUPO-
BaHHOI CxeMbl 6a3sbl faHHbIX. )

[ipyroe orpaHuyeHue, KOTopoe MOXeT Gonblile 3aMHTEpPEecoBaTb UCCNefoBaTeNeN, @
He BONbLINHCTBO NPaKTUKOR, COCTOUT B TOM, YTO (++ He NpefocTaBnseT NoAaepHKu
aHanu3a 1 U3MeHeHus NPorpamMm Ha MetayposHe. B Hem HeT Huuero aHanoruuHoro
npoTokony Metaobuextos, umetomemyca 8 CLOS. Mpotokon meraobvextos CLOS, K
npuMepy, NOAAEPKUBAET NONE3HLIN MHOMAA PediakKTOPUHT 1S NpeBpalieHus oT-
[lenbHbIX 3K3eMNNAPOB KAACCE B 3KIEMMAAPHI APYrOro Knacca ¢ aBToMaruyeckum
nepeHaLienBaHnemM Bcex CCbINOK CO CTapbix 06beKToB Ha Hosble. K c4actbio, Te
cy4au, korpa mHe 6bi1u XenatensHbl UM HEOOXOAMMBI TaKNE BO3MOXHOCTH, Obin
JOBOMbHO PEAKUMM,

3aBepuialoume KOMMeHTapun

Mpuembi pedakTopuHra MOryT NPUMEHATLCA U PeanbHO NPUMEHANUCH K NporpaM-
MaM C++ B pas3nuqHbix KoHTeKcTax. Nporpammbt Ha C+ vyacTo npepnonaraerca pas-
BUBAaTb B TeYeHUE HecKoMbkuX neT. Kak pa3 B npouecce Takoro pasButua Npo-
TPaMMHOTO 06ecneyenus Nerye BCero YBUAETL BLIFORLI pedakTopuHra. 3TOT A3bIK
NPEeOCTaBAAET HEKOTOPIE BO3MOKHOCTH, yNpowaolme pedakTopuHr, Toraa Kak
ADYTUe XapaKTepuUCTUKU A3bIKa, €CAIM OHW UCTIONL3YIOTCA, fenaloT 3ajady pedak-
TOpUHra Gonee TpyaHoi. K cyacTbio, WWMPOKO PacnpoCTpaHEHO MHEHWE, YTO Nyyle
He NONb30BaTLCA TaKUMU BOZMOXKHOCTAMM A3bIKa, KaK apudMeTuxa ykasaresei, no-
3TOMY BONBILIMHCTBO XOPOLWNX 06bEKTHO-OPUEHTUPOBAHHBIX POrPaMMUCTOB M3be-
raer ux.

bosbwas 6naropapHocts Panety [woHcoHy, Muky Mepdu, Dieimcy Pockunay

W APYrUM, KTO MO3HAKOMUJI MEHSI C HEKOTOPbIMM CUNbHLIMK CTOPOHAMU U CIOX-
. HOCTbIO C++ B OTHOWEHUM pedarTopuHra.

PedaKkTopuHr Kak cpeacTso nNosiy4yeHus Bbirog,
B KOPOTKME CPOKUN

OTHOCUTENIBLHO ITPOCTO OIIUCATEH CPeHe- M JOJITOCPOYHBIE BHITOABI pedaKTo-
puHra. Muorue opranusaiun, OAHAKO, BCE Ualle Ol[eHNBAIOTCA HHBEeCTOpa-
MH¥ ¥ He TOJBKO M0 KPATKOCPOUHBIM pesyibTaram. MoskeT jiu pedakTo-
PYHT IPUHECTH BBEITOAY B KOPOTKME CPOKU?

PedakTopuur ycrieino IpuMeHsieTcs yxKe Gojee AecsaTH JieT ONLITHBEIMA
00'BEKTHO-OPUEHTHPOBAHHLIMY paspabotumkaMu. MHoOrme 3 9THX IIPO-
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rPaMMUCTOB IpuoOpesv onblT B KyabType Smalltalk, rae nensarca acuocTs
H IIPOCTOTA KOZA 1 IPUHSATO ero IOBTOPHOE MCTIONb30BaHUe. B raKkoii Kyas-
TYype IPOrPaMMHUCTHI TPATAT BPeMs Ha pedaKTOPUHT, IOTOMY YTO 3TO
«IIpaBUJIbHOE feno». fIsbik Smalltalk u ero peanusanuu cjenanyu BOSMOMXK-
HBIM TIpOBefieHUe pedaKTOPHHTA CIlocobGaMM, HEJOCTYIHBIMU AJaS 6GOJb-
UIMHCTBA NPEeKHUX ASLIKOB M cpeJ paspafoTKY mporpamMMHOro ofecnede-
Hua. B nponniom nporpaMmuposanueM Ha Smalltalk B8 6onpmiunHCcTBE CaTy-
YaeB 3aHUMAJIHCE MPYNNOH uccaenosaTesteli B Xerox, PARC nu6o uHe6oib-
Ipe Ipynnsl IPOrpAMMHCTOB B TeXHUUYECKH MePefOBBIX KOMIIAHUAX M
KOHCYJbTallMOHHBIX PupMax. B Takux rpyunax Gulay OIpUHATE IEHHOCTH,
HECKOJIBKO OTJIHYAIOUIHECa OT CBOHCTBEHHBIX MHOIMM TPYIIIaM MPOMBINI-
JIeHHOH pa3paboTky nporpaMMHOTO obecrieuenus. Kax MapruH, Tak u g
IOHMMAaeM, YTO JJIsI TIPUHATHA pedaKToPIHIa OCHOBHOM Maccoil coobiect-
Ba paspaboTYMKOB IIPOTPAMMHOI0 obecliedeHHs XOTs OBl HEKOTODBIE ero
BBITOABI JOJIKHBI TPOABJATHCS JJOCTHXYMEI B KOPOTKHE CPOKH.

Hama unccnegosarensckas rpynna [3,9,12-15] onucana HeCKOJBKO mpu-
MEPOB TOTO0, KaK Pe(aKTOPHUHTH MOTYT IepeMeXaThCA ¢ Pa3sBUTHUEM IIpo-
rpaMMEl, Tak 4TOObI JOCTHUTAJKCH KAK KPATKOCPOYHLIE, TAK U HOJTOBpe-
MeHHBIE BHITOALI, OHUM 13 IPUMEDPOB COYKUT cpefa GainoBoit CCTeMbl
Choices. IlepBoHauanpHO dTa Cpefia peasns3oBbIBajia dopmar daitaoBoit
cuctemb! BSD Unix (Berkeley Software Distribution). ITosgaee ona Oviyia
paciuupena gas nogaep:xikn UNIX System V, MS-DOS, mocToAHHBIX 1
pacupenenenabrx GaitaoBeix cucteM. PaiioBbie cucTeMsl System V gecyT
B cebe MHOIO cxofcTBa ¢ daitnmoBeiMu cuctemamu BSD Unix. Hoaxox, Bui6-
DPaHHBIN PaspaboTYHKOM Cpebl, 3aKJIIYAJICH B TOM, YTOOBI cHAYAIa KJIO-
HUPOBaTh yacTu peanmsanum BSD Unix, a sareM MOZUDUIIIPOBATE 3TOT
KJIOH Jiia noaaep:xkkn System V. IlonyueHnas peanusanus 6sina padoroc-
nocobHOM, HO B Hel 6pLI0 MHOre Aybaupyomeroca koja. ITocne gobasie-
HUS HOBOTO KOJla pa3paboTuMK cpefbl IIPOM3Be] Pe(paKTOPHHT KOAa, CO3-
IaB abCTpPaKkTHLIA ponuTeNbCcKMil Kaace, cofep:kaniuil obifee ropenexue
JUISL IByX peanusaiuii ¢aiimoroil cucremsr Unix. O6Ime nmepeMeHHble U
byHK1INYM 651K IEpEeMellleHbl B POJUTENbCKAHN Kaace. B Tex cayuaax, Kor-
Ja COOTBeTCTRYIOIINE MYHKIIUHY AJs JBYX peasusanuil pailjioBoi cucTeMEul
6BV MOYTH WeHTHUHBLIMIN, HO HE COBIMAJIAJH IOJHOCTLIO, B KAXKAOM U3
MOJKJIacCOB OBLIIN ONpelesIeHbl HOBBle QYHKINY, COAEPIKALINe Pa3JIuUnNS.
B mcxoaHbIX QYHKIUAX 9TH YUACTKHN KOJa ObLIY 3aMeHEeHbI BLI30BAMH HO-
BeIX (yurnuii. Kox B AByX moAKJIaccax MOIIATOBO OBLJ IPUBEINEH K 0OJIE-
nieMy cxoxcTBy. Korma GyHKINN OKa3bIBAMNCEH UACHTHUHBIMA, OHY Hepe-
MelJaJnch B 00U POAUTENLCKIM Kace.

Ity pedaKTOPHHIY IPEeAOCTABISIOT HECKOJBKO IIPEVMYLIIECTB, JOCTUMH-
MBEIX B KOPOTKNE U cpeJHUe cPOKK. Yepes KOPOTKUIH CPOK JOCTHTHYTO TO
MPeuMYyIIecTBO, YTO OIMUOKHK, HalileHBEhIe IPH TECTUPOBAHNY B 00IIIeM KO-
Jle, HaJlo UCIIPABJIATL TONLKO 8 00HOoM Mecme. Q01U 06beM KOLa YMEHb-
muacs. Hosegenne, cienuduueckoe 11 GopMaTa KOHKPETHON PalioBoi
CHCTEMBI, YETKO OTAEJIANOCH OT K0Ja, 0bmiero aid dopmaToB obenx ¢aiiiao-
BBIX cHCTeM. JTO 0BJIETUNI0 HAX0KAEHNE U UCIIPaBJeHe OMNO0K, CIeIu-
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dbuuecknx mid Kaxaoro dopmMara. Borrogoit, JOCTUTHYTOH B pesyJbrare
pedaKTOpPHHIra B Te€UeHHe CPEIHEr0 CPOKa, Oblja BOZMOYKHOCTh IMIPUMEHE-
HKA MOJYUEeHHBIX abCTpakuuil JJId onpefesieHus HOBBIX (halljIOBBIX CHC-
TeMm. EctecTBenHo, obmee mis AByx umewnonimxcda ¢opMaroB (haiiioBBIX
CHCTEM NOBEJIEHNEe MOTJIO He TOJHOCTHIO TIOAXOAUTE IS TpeThero gopma-
Ta, HO CJHYIKUJIO YAOOHOM OTHPaBHON ToOuKo#i. MoKHO OBIJIO HIPUMEHHUTD J10-
TMONHHUTEIbHBIE PehaKTOPUHTH, YTOOLI BHIABUTHL JAEHCTBUTEJBHO OOIIee.
T'pymnmna pazpaboTunKOB cpefbl 00HAPYIKUIIA, YTO C TEUEHUEM BPEeMeHH! Tpe-
6oBasI0Ch MEHBINE FONOJIHUTEIBHBIX YCUIUH 4718 [o0aBJIeHNA HOBOTO Gop-
mara (aitiopoit cucremsl. HecMotTpsa Ha TO YUTO HOBpIe (POPMATHI OLLIN
cJIo)KHee, pa3paboTKy MOTJIM BeCTH MeHee ONbITHRIC HPOTPaMMHUCTEHI.

MosxkHO 6bL710 OB HPUBECTH U APYTUe MPHMEPHI TPEUMYILIECTB, IPHUHOCH-
MBIX pPedaKTOPUHIOM 3a KOPOTKHE U cpPeJHKe CPOKY, HO MapTHH yiKe 9TO
cpenan. BMecTo TOTO 4TO0B! PACIIMPSATE €T0 CITUCOK, S XOUY IIPOBECTH aHa-
JIOTHIO C TeM, UTO OJIM3KO M JOPOI0 MHOTHUM M3 Hac — ¢ PUBUYECKUM 3/10-
POBLEM,

Bo MHOrux oTHOIIEHHAX PePAaKTOPHUHT MoA00eH PUINUECKUM YIPaKHeHU-
AM ¥ COONIOAEHUIO IPaBUALHON AueTsl. MHOTHE 3HAIOT, YTO HAKO OOJbIIe
3aHAMAaTBECA GUIKYJILTYPOH U ecTh OoJiee cOasiaHCUpPOBaHHYIO ITUINY. He-
KOTOpEIe M3 HAC YKHUBYT B KyJAbTYDaX, AaKTUBHO MOOLIPSIOIINX 3/0DOBHIE
upuBpluKkK. MHOrZa MBI MOXKEM HEKOTODOE BpeMs He IPUJEep>KUBATHCA
STHX DPaBUJIBHBIX HIPUBLIYEK Ges Bugumoro yiiepba. Becerga MoxHO HailTh
cele onpasialne, HO, HPOROIIKAS HTHOPHPOBATE NIPABHUJIbLHOE MIOBEIeHHeE,
MBI TOABKO o6MaHbIBaeM cels.

HMuorga mac nogCcTerdBalOT IEPCIeKTHBEl OMMKafnxX BBITOJA, IPHHOCH-
MBIX YIOPa)XHeHUSMM ¥ coOJiojeHueM IUeTHI, HalpuMep IOBBINIEHHAS
6oxpocTs, rubKoCTE, DoJiee BLICOKAA CaAaMOOLEHKa M ap. Iloutm KakizoMy
H3BECTHO, YTO TaKHe KPAaTKOCPOUYHBIE BBRIT'OABI BIIOJIHE peadnHbl. MHOTHe,
XOTS U He Bce, MPEAIPUHAMAIOT, [0 KpaliHeil Mepe, ciopajudecKue ycu-
Jud B 9TUX obaacrax. [Ipyrue, OZHAKO, He UYBCTBYIOT JOCTATOUHOM MOTH-
BAIIUY YTO-TO AEJATH, IIOKA He JOCTUTIHYT KPUTHUECKOUA TOUKH.

Koneuno, neobxogumMo cobii0JaTh HEKOTOpBle Mephl octopoxHocTH. IIo
noBoAY pu3myecKUX ynpaskKHEeHUH ¥ ANeTH clefyeT MPOKOHCYJIbTUPOBATD-
csI CO CBOMM BpauoM. B orHoimmeHuu pedaxTOpUHra Hago oOpaTHTHCH K
HMERIUMCH pecypcaM, TaKUM, KaK 9Ta KHUIa, U CTAThAM, HHTHPYEMBIM B
PasHEBIX MecTax 3To# riaBbl. Te, KTO UMeeT OUBIT IIPOBeAeHUsA pedaKTo-
PUHTa, MOT'YT IPELOCTAaBUTH 0oJIee IleJIeHAIIPABICHHYIO IIOMOIIb.

S BeTpeuad Arogel, KOTOPEIE MOI'YT CAYKUTE 00pasuaMu JJId MOAPAKAHUHA
B OTHOIUeHUU Pu3HYecKoil HopMbl U pedarTopuHra. §I BOCXHIIAIOCH HX
SHeprueil M mpOAYKTHBHOCTEIO. OTpHIATENBHEIE IPHMEpPHl HATIALHO Je-
MOHCTPHPYIOT pesyabTaThi Hebpexxuoctu. Ux cobeTennoe 6ynyimee u 6y-
IyIiiee CO3aBaeMbIX UMUK IIPOTPAMMHBIX CHCTEM He KarKeTcs 6e300/IauHbIM.

PedakTopuHr MOKET IPHUHOCHUTH BHIT'OJBI B KOPOTKHME CPOKH U 00JIeriars
MOZH(MUKALIHMIO U COIPOBOXKAECHNE TporpaMMEOro obecrieuenus. Pedakro-
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PMHT IpeAcTaBiseT co6oil CpeiCcTBO, a He KOHEUHYIO 1IeJb, ITO 4acTh 60ojee
HIMPOKOI'0 KOHTEKCTA Pa3paboTKy ¥ CONPOBOMKIEHUA CBOUX IPOrPAMM OT-
NeJBHEIMHE IPOTPAMMUCTAMHE HJIN MPYNIAMH IIPOTrpaMMucToB [3].

YMeHbLUeHue CTOMMOCTU pecdaKTopuHra

«PedakTOpHHEr KOJa SBJIAETCA HEIPOMSBOAMTEILHON AesSTeIbHOCTHIO.
Mue IaTAT 3a Co3faHNe HOBBIX QYHKIAH, OIPHHOCAUIUX N0X0». Moii ot-
BET Ha 3TO BKPATIE TAKOB:

d CYIIIGCTBYIOT UHCTPYMEHRTHI ¥ TEXHOJIO'MH, ¢ [IOMOIULIO KOTOPBIX pe-
GaKTOPUHT MOXKHO OCYIIeCTBIATh 6BICTp0 ¥ CPaBHUTEJILHO JIETKO.

e TIo OOBITY HEKOTOPBIX OOBEKTHO-OPHEHTHPOBAHHBIX HPOTPAMMUCTOB
3arpaThl Ha peaKTOPUHr 6oJiee 4yeM KOMIIEHCHDPYIOTCA COKpAIleHHeM
3aTpaT ¥ CPOKOB B APYruXx dpasax paspaboTKu IporpaMm.

¢ XoTa noHayaay pedaKTOPHHT MOMET IIOKa3aThCS HeCKOJBKO Heyxob-
HBIM 4 TPeOyIOIquM JUIIHUX 34TPAT 3aHATHEM, IOCTEeNeHHO CTAHOBACh
YaCThIO PeXKUMAa PaspaloTKH IPOrpaMMHOTro 0becIeUeHnA, OH IIepecTa-
€T BOCIPUHUMATHCHA KAk AOTIOJHNUTENLHBIE 3aTPaThl M CTAHOBUTCSA He-
0T'BbeMJIEMOI YaCTEIO IIPOLECCa.

Hageproe, naubosiee 3pesblit MHCTPYMEHT AJI5I ABTOMATAYECKOro pedakrTo-
punra 6nin paspaboran miaa Smalltalk B rpynne Software Refactory Vuwu-
BepcuTeTa mrara Uanunmoiic (cM. raasy 14). Ero Mmoo 6ecnyiaTHO IOIY-
4uTE Ha Beb-calite http://st www.cs.uiuc.edu. XoTd cpefCTBa NPOBENEHUA
pehakTOpPHUHTa AJS APYTHX A3LIKOB He CTOJL OO0UIEAOCTYIHLI, MHOTHE U3
NpUeMoB, ONMMCAHHEIX B HAmuX paborax W 9TOH KHUTre, OTHOCHTEIHLHO
POCTO MPUMEHATEH, UCTOAL3YH MPOCTON TEKCTORBIN pefakTop, a ele JIyu-
m1e 6poysep. Cpezsl pazpaboTKN NPOrpaMMHOro obecrneyeHrsa 1 Gpoysephl
TIOJTYYHJIH 334 [OCJeHHE IOABI CyI[eCTBeHHOe pa3BuTrue. MEl HageeMcA Ha
OOsiBJIEHUE B OyAylieM MIUPAIerocs MHOMKECTBA CPeACTB IIPOBEAeHUSI pe-
daxTOpUHTA.

Kenr Bek u Yopa Kanuunrem, onbITHEIE IIpOrpaMMHKCTEI Ha Smalltalk, co-
obmanu Ha KoHPepennuax OOPSLA mu apyrux dopyMmax, 4To pedaxro-
PUHT IIO3BOJIMJI UM OBICTPO paspabaThiBaTh IPOrPAMMEI AJd Takux obiac-
Tel, KAK TOPTOBJA IEHHBIMH OyMaraMu. AHAJOPMYHBIE CBUAETEJIHLCTBA
MHE OPUXOAUJIOCH CABIIIATE OT paspaboTunkor nporpamm Ha C++ u CLOS.
B nasno#t kHUre MapTHH onuceIBaeT BRIroAbl pedaKTOPHUHIA HA TIpHIMepe
nporpamMm Java. MbI HajeeMcA YCABIIIATE HOBBIE CBHAETEJIBLCTBA OT TEX,
KTO IIPOYTET 3TY KHUTY ¥ IPUMEHUT U3JI0KeHHbIe IPUHITAIILI.

Mo#t OIHIT CBUAETEALCTBYET, YTO II0 Mepe TOTO, KaK ped@aKTOPHHT CTa’o-
BATCA YACTBIO CTAHJAPTHOTO IIpoIlecca, OH MIEPECTAET BOCIPUHHMATHCH
KAaK JOIOJHUTe bHBIe pacxobl. Koneuno, Takue 3aABICHUS JIETKO NeJaTh
1 TPyJHO 000CHOBBIBaTL. O0paiasch K CKENTHKaM cpefiv uuTaresniei, s co-
BETYI0 BM IIDOCTO NONIpo60BaTh, a IOTOM IPUHATE IJIA cebs pewenne. Hdaii-
Te TOJLKO BpeMd pedakTOPUHTY TOKA3aTh ceGsi.
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be3onacHOCTb pecaKkTopuHra

Hage:xHoCTh ABJIAETCA BAMKHBIM TpeOOBaHUEM, OCOGEHHO B OPraHU3annax,
paspalbaTHIBAOIINX ¥ PA3BUBAIOINNX KPYIIHLIE cUCTeMBbI. [LJ1 MHOTHX IIpu-
JOKEHUH CYIIeCTBYIOT BAXKHEIe (DHHAHCOBLIE, IOPUANYECKHE Y DTUUYECKHe
OCHOBAHHSA JJIS IPEIOCTABICHNA HEIPEPHIBHOTO, HAMEKHOIO U He JOIyc-
Karmwolinero omubor obeayxupaHuAa, Bo MHOMMX OpraHU3aHUAX ITPOBOAAT
HIMPOKOe ObyUeHNe ¥ CTApPalOTCs YVIPABJASTh HPOIEcCOM pa3paboTKu, 4To-
OBl TAPAHTUPOBATHL HANTEKHOCTH CO34aBAEMBIX IPOAYKTOB,

Opzako MHOTHE IPOrPAMMHCTHL 3a4aCTYIO He CINIIKOM 03a004eHbl mpob-
JeMaMu HajgeKHOCTH. ECTh HeKOTOpas MPOHUS B TOM, UTO MHOTHE U3 HAC
IPONOBEAYIOT 6e30TIaCHOCTH KAK TJIaBHOE B OTHOILIEHWY CBOUX JeTel U poj-
CTBEHHUKOB U TPeOGyI0oT cBOOO B! /1A IPOTPAMMMCTA KaK HEKoero rubpusa
BOOpYKeHHOTO GaHauTa ¢ Jukoro 3amaja ¥ TOAPOCTKA 3a pyinem. [aiiTe
HaM cBOGOLY, JaliTe HAM CPEJICTBA ¥ OTIIYCTUTE Ha BOJIKO. UTO XKe, IUIIUTD
HAIUIy OPTaHU3AIMIO ILJIOAOB HATIUX TBOPYECKUX BO3ZMOIKHOCTEY pajgu Ka-
KO#-TO OJHOTHUITHOCTY U CJeTOBaAHUA HopMaMm?

B nannoM paspesie g 06CyRK a0 MOAXOAE K 0€30IIaCHOMY BBITIOJTHEHHUIO pe-
daxTopunra.  cocpemorouy BHUMAaHNE HAa TAKOM IIOJX0/e, KOTOPHIH 1O
CPaBHEHHUIO ¢ OMUCHIBAeMBIM MapTHHOM B 9TOil KHUTe §0JIee CTPYKTYPHPO-
BAaH, HO ITO3BOJIAeT 130eKaTh MHOTHX OIINO0K, KOTOPEIE MOTYT ITOSIBUTKLCA
B pesyJbrarte pedaKTOPHHIA.

BesonacHoCTh — TPYAHO OIIPeieINMOE MOHATHE. THTYUTHBHO MOYKHO Onpe-
JeJNTh, YTO 6e30ITaCHBIM ABISETCA TaKOoH peaKTOPUHT, KOTOPHIH He Ha-
pyuraet paboTy nporpamMmel. IIOCKONIBKY peQaKTOPUHT HMEET LeIHI0 Peop-
raHM30BaTh OPOTPAMMYy, HE MEHAS ee IOBeNeHMs, Hmocae pehaKTOpHHTa
IporpaMma JOJI’KHA BBEITIIOJHSITECA TaK e, KaK M JO Hero.

Kak o6ecrieunTts Ge3omacHocTh pedaxTopuHra? EcTh HeCKOTLKO BAPHAHTOB:
¢ HagesaTsca Ha cBOe yMeHUe THCATH KO/,

¢ HageaThbcs Ha CBOM KOMIMJAATOD B MONCKe He 3aMe4YeHHBIX BAMU OUIN-
OOK.

* Ha,aeﬂ'n,cx HA CBOM KOMILJIEKT TECTOB B IIONCKE OHIH6OR, HE 3aMeveH-
HBbIX BaAaMH X BAIITUM KOMIIUJIATOPOM.

¢ Hagearbcs Ha pa3bop Kofa, KOTOPSIA BLISIBUT OMINOKY, He 3aMeUeHHbIe
BaM¥, BAlllIM KOMIHJIATOPOM U BaIllUM HAOOPOM TECTOB.

. Maprun npu npoBefeHNH peaKTODHHra COCPEJOTOYHBAETCS Ha IIEDPBHIX
Tpex BapuaHTax. B CpefHUX M KPYNIHEIX OPraHuU3aludx DTHU IIard 4acTo
IOIIOJHSIOTCSA pasbopoM Koja.

HeCMOTpH Ha IIeHHOCTh KOMIIMJIATOPOB, KOMIIJIEKTOB TeCTOB ¥ JUCIIUILJIN-
HUPOBAHHOI'O CTHJIA KOAWPOBaAHUA, BCe 3TH HNOAXOIABI MMEIOT OIIPEeIeJIeH-
HEBI€ OT'PDAHUYECHN A

¢ JIporpaMMHCTHI, KasKke TaKHe KaK BbI, MOTYT geJIaTh OIIubku (He roBopa
o000 mHe).
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¢ CyIllecTBYIOT CKPHITHIE ¥ HE OYEHB CKPBITHIE OITMOKH, KOTOPHIE KOMITH-
JISITOPHI HE YMeIOT 00HaADYIKUBATH, 0COOeHHO B o0siacTdaX AeUCTBUSA, CBS-
3aHHBIX ¢ HaciegoBaHueM [1].

¢ Tleppu u Kaiizep [16], a Taxke Apyrue moxrasanu, 4To XOTHA oOienpu-
HATO CYUTATH (WU, 0 KpaliHeld mepe, Taxk 6vL10), UTO TEeCTHPORAHUE
obsreruyaeTrcs, KOrfa B KadecTBe TEeXHHKMU Deanu3allii HCIIOJb3YeTCsd
HacjeAoBaHue, B JeliCTBUTEILHOCTY YacTo TpebyeTes obInpubii Habop
TECTOB, UTOOBI OXBATUTE BCE CIyYaM, KOTAA ONepaliuy, paHee 3anpaiuu-
BaBIIMECS HAJ IKIEMIJIAPAMU KJIACCA, 3aTIPALTMBAIOTCA HA/T SK3EMIII-
paMu ero noakaaccoB. Eciau TogpK0 Bam paspaboTYuK TECTOB He BCeBe-
LYIE WA He YAeJIfeT MOBLIIEeHHOTO BHUMAHUA AeTaIgAM, HaBePHAKA 0C-
TAHYTCHA CJIyYau, He OXBaThIBAEMble KOMILICKTOM TecTOB. TecTupoBa-
HUe BCeX BO3MOJKHBIX IIyTeil BHINOJHEHHWA MTPOTPAMMBI ABISETCS
BBIUNCINTENBHO Hepaspemnmoii 3anadeli. MHBIMU clIoBaMY, KOMIUJIEKT
TECTOB He MOXKEeT rapaHTHPOBATH 0XBaT BCEX CJIYUAaeB.

¢  Penenzupymonie Ko, KaKk ¥ IPOrpaMMHUCTLI, MOTI'YT AONYCKaTh OUING-
Ku. KpoMme Toro, OHM MOI'YT O6ITE CIUIIKOM 3aHATHI CBOEIT OCHOBHOI pa-
60TOM, YTOOB! TOCKOHAJNLHO M3YUATh YYIKOI KO,

Ipyroit moaXo/, KOTOPHIH A NPIMEHSI B CBOMX MCCIETOBAHNAX, 3aKJIOUAa-
eTCsA B ONpefeseHNH U CO3JMaHMH IIPOTOTHIA HHCTPYMEHTA IPOBEAEHNA pe-
(aKTOPUHTA [AJA IIPOBEDKY BO3MOXKHOCTH ©e30macHoro pedaKTOpUHTA
TIPOrpaMMBI ¥ B CJIyuae MOJIOMKUTENLHOIO OTBETA ero mposegeHusi. B pe-
3yJbTaTe yaaerca n3berxarTh MHOIMX OUIN0O0K, TOABIAIUXCS B Pe3yabTa-
Te NeficTBUS YeJ0BeYeCKOr0 (DAKTOPA.

IIpu cem mpuiaraio onucaHue HA BBEICOKOM YPOBHE MOero Iogxona x 6es-
OmacHOMYy HpOBefeHWI0 pedaxTopnHra. Bo3smMosKHO, 5TO caMoe IIeHHOE B
JaxHoM riase. Bojiee nogpoOHble CBeIEHUS MOMKHO TOIYIATL U3 Moe# guc-
cepranuu [1] u gpyrux paboT, VKAa3saHHLIX B KOHIIE TJIaBBI; CM. TaKiXKe
raasy 14. Ecan 5ToT paszies DOKaKeTcs BaM CAHNIIKOM CIEIHAJIbHBIM, MOYK-
HO NIPOIIYCTHUTD €r0, 32 NCKJIIOUeHNEeM HeCKOAbKHX NOCcefHNX naparpados.

B cocras Moero nHCTpyMeHTa pedaKTOPUHTA BXOAUT aHAIU3ATOD IPOTPAMM,
NIpeAcTaBIAIMMUHA coO0 IporpaMMy, aHANHUSUPYIOIIYIO IDYTYIO IporpaM-
My (B gaHHOM cayyae nporpammy C++, K KOTOPOH KeJaTeNsHO IPAMEHUTE
peakTOpPHUHT). ITOT MHCTPYMEHT MOYKET OTBETHUTH Ha DAL BOIPOCOB, Ka-
cawmuxcs obaacreil BUAMMOCTY, TUNIOB U CeMaHTHKY NPOTPAMMBI {CMBIC-
JIa UM 3aMmbicia geificTBud nporpammer). IlpoGnemsr obitacTeit BUZUMOCTH,
CBABAHHDBIE C HACJeJOBAHHEM, AeJaloT TaKOM aHaNW3 CJIOoKHee, YeM JJd
MHOT'MX He 00'beKTHO-OPHEeHTHPOBAHHBIX Nporpamm, Ho B C++ ecTh Takue
0CO0EHHOCTH A3BIKA, KAK CTATUUYECKAA THUITU3AIUS, KOTOPHIE Jej1al0oT aHa-
JIM3 IIPOILe, YeM, CKayKeM, 1ad Smalltalk.

PaccMoTpuM, HATIpUMED, pedaKTOPUHRT, YAAMAONNA U3 TPOrpaMMsl Iepe-
MeHHYIO. [laHHBIH HHCTPYMEHT MOXKET ONpeldeNiTh, B KaKUX APYTUX uac-
TAX IPOTPaMMBl IIPOUCXOAUT oOpalleHne K 5Toil mepeMeHHOM (ecau OHU
ecTh). Bean obpalieHus K NepeMeHHoN ecTh, TO OCHe ee YAajleHus ocTa-
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HYTCA IOBHUCIINE CCHIJIKM, M ped)aKTOPHUHT, TAKKM 0o0pasoM, He OyneT Ges-
onacubIM, Ilosb30BaTeNb, MONPOCUBIINIT HHCTPYMEHT IIPOU3BECTH pedak-
TOPUHT IIPOTPAMMEI, IOJYYHUT coobireHne 06 omubxe. Torga moabsosaresn
MOXKeT DEHINTh, UTO IIPOBEeAEHMEe NaHHOro pedaKTOPHHra BooOmie 6BLIO
IVIOXOM upeeit, 1160 UBMEHHUT Te YACTH MIPOrPAMMBI, KOTOPBIE CCHIIAIOTCS
Ha IepeMeHHYIO, U BBIIIOJHHUT peaKTOPUHT, YAAISIONUA IepeMeHHYIO.
EcTs MHOTO JPYIHUX NIPOBEPOK, B GONLIINHCTBE CBOEM TAKUX K€ IPOCTHIX,
HO YacTo u 6oJiee CJIOMKHBIX.

B MoeM nccrefoBanuy g onupefesiuns 6e30NacHOCTE Ha A3bIKE CBOHMCTB IPo-
rpaMMbl (OTHOCAINMXCA K TAKUM JeiCTBUAM, KaK oIpeiesieHHe 00JacTH
BUAMMOCTH ¥ THUIM3ANMA), KOTODHIE JOKHBI COXPAHUTHCS ITocje pedak-
TOpHHTa. MHOTHEe U3 9TUX CBOHCTB HPOrPAMMEI AHAJIOTHYHEI OTPAaHUUEHH-
AM LeJOCTHOCTY, KOTOPBIE JOJKHBI COXPAHUTHLCS TTPY U3MEHEHUU CXEMBbI
6asel JanHBIX [17]. C kKamabpIM pedaKTOPUHIOM cBA3aH HAGOp HeoGxoAM-
MbIX IPEXBAPUTENBHBIX YCJIOBU, IIPY BHITIOJHEHUN KOTOPHIX FapaHTUDY-
eTCs cOXpaHeHUe CBOUCTB nporpaMmbl. JJaHHBIA UHCTPYMEHT BEBIIOJIHSET
pedaKTOPUHT, TOJBKO KOrja y0eJuTcs, UTo Bce 0e30IACHO.

K cuactsio, 0e3omacHOCTh pedakTOPUHra YACTO YCTAHABIUBACTCH TPUBH-
aJbHBIM 00pa3oM, 0COGEHHO AJish peDaKTOPUHIOB HMIKHET'0 YPOBHS, COCTAB-
JAIIUX HA MPAKTHKE 00NBINTNHCTBO. UTOGb! 06eCIeunTs 6e30IacHOCTE 60-
Jee CJIOXHBIX peakTOPUHIOB BHICOKOTO VDPOBHA, MBI OIIPENEININ UX HA
sA3bIKe PepaKTOPUHTOB HU3KOTO yposHA. Hanpumep, pehakTopyHT, cO3/a-
O abcTPaKTHBEIN POAUTENBCKUN KJIAcC, ONpeAesieH uepes Iiaru, Kax-
AbIlf M3 KOTODBIX sIBJAETCA 0OJiee MPOCTHIM Pe(aKTOPUHIOM, TAKUM KaK
co3laHue U IIepeMellleHre NepeMeHHBIX 1 MeTo 0B, IToKasas, 4TO KasKABIiH
IIar cJIOKHOTO pedaxTopuHra 6e3onaceH, MBI IO IOCTPOSHUIO 3HAEM, UTO
6e3onaceH Bech pehaKTOPMHT.

Berpeyaloresd (OTHOCHTENBLHO PEAKO) CIyuay, KOTAa PeaKTOPHUHT B Jel-
CTBUTEJIBHOCTY MOXXKHO 6€30I1aCHO TPOBECTHU, 4 MHCTPYMEHT B 3TOM He yBe-
peH. B Tmakmx caydasiXx MHCTPYMEHT HepecTPaxOBHLIBAGTCA UM 3aIlIpelnaeT
npoBefieEue pedakTopuHra. PaccMoTpuM, HanprMep, CHOBA Ciydaii, KOr-
A BBI XOTUTE YAAJUTEL U3 IPOPPAMME! IEPEMEHHYI0, HO B KAKOM-TO MecTe
OpOrpaMMbl eCTh CChLJIKa Ha Hee. BO3MOJKHO, CCBHIIKA IPUCYTCTBYET B
dparmeHTe KOZA, KOTOPBIA HUKOT/A He BhInonHgeTca, Hanpumep, cculiika
HaXOAUTCA B YCJOBHOM oleparope, ckaxem, if-then, ycioBue roroporo
HUKOTrJa He MOXKeT ObITh HCTHHHEIM. Ecu ecTh yBePEeHHOCTH, YTO YCIIOBUE
HUKOTAA He OKajyKeTcs MCTHUHHBIM, MOJKHO yOpaTh IIPOBEPKY YCJIOBHA U
KOJ, CChLIAIOMINiicsl Ha TepeMeHHYI0 Uiy GYHKIIUIO, KOTOPHIe BBl XOTHTE
yranuts. IIocie 3TOro MOMHO OJArOMOJYYHO YAAJIUATH IIePEMEeHHYI0 WM
¢yuruio. Boobule roBops, Hejib3d HABEPHOE 3HATHL, YTO HEKOTOPOe yCJIo-
BHe Bcerga Oyner JokaeiM. (fonycTuM, Bl HacjeayeTe Kok, paspaboraH-
HBI KeM-TO ApyruM. MOKHO Jiii OBITE VBEPEHHBIM, YIAJSAA 9TOT KOA?)

HMHCTpyMeHT TIpOBefeHUNA pPePAKTOPUHTA MOMET COOOIIUTL O CCHLIKE
NPeAYyNPEesuTS oab3osaTens. [1os3oBaTe b MOMKET PENTUTD OCTABUTH KOJ,
B mokoe. Eciu Korga-HUGYAL y TOJNb30BATENA BOSHUKHET YBEDEHHOCThH
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B TOM, 4YTO KOJ CO CCHLIKOH HHKOIAAa He OyAeT BLIMOJHATHCH, OH MOJKET
YAAJINUTEL KOJ M IPUMEHUTh peQaKTOPUHT. ITOT HHCTPYMEHT CTABUT IIOJIb-
30BaTe]s B U3BECTHOCTh O BO3MOMKHBIX IIOCIENCTBUAX OCTAIOIIUXCH CChI-
JIOK, a He OCYILeCTBJIfAET CJIeI0 MOANPHUKAIIHIO,

Mosxer moxkasaTscsa, UTO 9TO CIOKHO. ng auccepTanum sTO MOKeET OBITH
xXopolio ([JiaBHas ee ayJUTOPUSA — OLeHUBAIONIAA JUCCEPTAILAI0 KOMUCCHUS,
JKeJjiaeT, 4ToOLI OBLJIO YIEJIEHO BEHEMaHHE TEOPeTHUeCKUM npobsiemam), HO
MPaKTHYHO JIX 3TO B peaibHOM pedaKkTopuHre?

Bes mpoBepka 0e301IaCHOCTHM MOYKET BBIMOJHATHCS HEBUAMMO IJIA TIPO-
rpaMMUCTa MHCTPYMEHTOM, MOAAEPIKUBAIOINM IIPOBeieHre pedaKTOPHH-
ra. IIporpaMmuct, KOTOpoMy TpeGyeTcs IpoBecTH pedaKTOPUHT IpOrpaM-
MBI, IIPOCTO ITPOCUT WHCTPYMEHT IPOBEPUTH KOX U, ecau 3To Ge3omnacHo,
BBITIOJIHUTDL pedarkTopuHr. Mo#t MHCTPYMEHT ObIJ HPOTOTHUIIOM, IIPEeIHAa3-
HaYeHHBIM AJs ucciaenosannii. [lon Pobepre, Hxon Bpanr, Pannd [IxoH-
coH u s [10] peasnuzoBaiin ropaszio 6osee HaJeKHBIN 1 6OTaThIi QYHKI{UA-
MUY WHCTPYMEHT (cM. TyiaBy 14) B X0/e HaIIIero uccjaeoBaHus pe)aK TOPHH-
ra nporpamm Smalltalk.

K pedaKTOpHHTY MOMKHO TPUMEHHUTHL MHOTO YPOBHel 6ezonacuoct. Heko-
TOpBIE U3 HUX JIETKO IPUMEHUMBI, HO He TaDAHTHPYIOT BHICOKOTO YPOBHSA
6ezomacHocTH. IlpuMeHeHle HHCTPYMEHTA IPOBe/IeHUA pedaKTOPHUHTa UMe-
€T MHOrHe mpeumylnectsa. UHCTPYMEHT MOXKeT IPOM3BECTH MHOTO IIPOC-
THIX, HO YTOMUTEJIbLHBIX IPOBEPOK U 3apaHee CUIHAJIU3ZUPOBATEL O IpobJie-
Max, 6e3 pellleHHsI KOTOPLIX paGora mporpaMMmbl GyaeT HapylleHa B pe-
3yapraTe pedaKTOPUHTA.

XoTsa IpuMeHeHNe MHCTPYMEHTa pedaKTOPUHIA MO3BOJIsIeT N30eKaTh 1mo-
ABJICHUS MHOTHUX U3 TeX OIMNOOK, OOHAPYKUTH KOTOPLIe MOMKHO Ob1jI0 ORI
BO BpeM#A KOMIIMJIAIINY, TECTUPOBAaHNSA U pa3bopa Koja, yKasaHHbIe [IpHe-
MBI COXPAHSIIOT CBOIO EHHOCTh, 0OCOOEHHO NMPH paspaboTKe WU PA3BUTHU
CHCTEM pPeaJIbHOTO BpeMeHH. YacTo NporpaMMbl BRIIOJIHAIOTCH He M30JIU-
POBAHHO, a B cocTaBe OOJILIIOHA CeTH CBSIBaHHBIX MeKZY coboil cuctem. He-
KOTOpEIE peaKTOPUHIT MOTYT He TOJBbKO IIPUBECTH B ITOPAJNOK KO, HO H
TIOBLICUTH CKOPOCTh BHINIOJIHeHUS porpamMMel. IloBbIeHe CKOPOCTH pa-
60THI OJHOU IPOrPAMMEI MOJKET IPUBECTH K BOSHHKHOBEHUIO Y3KUX MECT B
IPYTHX YacTaX cucTeMsl. COBepLIeHHO aHAJOTHYHO IIOCje 3aMEeHBI MUKPO-
npoiteccopa 0ojiee HOBLIM, UTO YCKOPSET paboTy oT/eIbHLIX YACTelH cHUcTe-
MBI, TpebyeTcsi HaCTPOHKA M TeCTHPOBaHUE paboThI Bceit cucrembl. U Ha-
06opoT, HEKOTOPbie PedaKTOPUHIY MOTYT HECKOJIBKO CHUSUTE 00IYIO IIPO-
H3BOXMTENbLHOCTL, HO B IIEJIOM TaKHe BO3JeilcTBUA Ha NPOUIBOLUTENDL-
HOCTH MHHUMAJIbHBI.

BesonacHbie NOAX0ALI UMEIOT IIeJIbI0 TADAHTUPOBATH, UTO pehaKTOPUHT He
BHECET B IPOrPaMMy Ho6bLx omuO0oK. OHM He 00HapY/KUBAIOT U HE NCIIPAB-
JITIOT Te OIUOKY, KOTOPHhIe IPUCYTCTBOBAJIH B MporpaMMme a0 ee pedakTo-
puHra. OgHaKo pedaKTOPUHT MOXKeT 00JIerYuTs O0HAPYKeHUe TaKUX OIIN-
00K ¥ MCIPaBJIeHUE UX.
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Bo3paluanch K npoBepKe B peanbHbIX YCIIOBUSIX

IIpoBesnenue pedhakTopuHra Ha IpaKkTUKe TpeGyeT o6pallleHus K TOMY, YTO
peasbHO OecrmoKOuT ITpodecCHoHANBHEIX Pa3paboTYMKOB IIPOrPaMMHOTO
obecrieuenus. HacTo BEIABUTAIOTCSA CIEAYIOLINE YeThIPE BO3PAIKEHUA:

¢ JIporpaMMHCTBLI MOTYT He IOHUMATh, KAK BLITOJIHATEL Pe)aKTOPKHT.

¢ Ecuu BBITOABI OLyTUMEI JIMIIL B JaJIeKO# TTepClIeKTHBE, 3a4eM TPATHUTH
cuibl ceituac? B qosrocpouHoil nepeneKTUBe, KOT/a HPUAET BpeMs II0-
JKUHATE ILJIOALI, MOYKHO OKABaThCA BHE ITPOEKTA.

* PedakTopuHI KOJa ABJIAETCA HEIPOU3BOAUTENLHON JAeATeJbLHOCTRIO, 4
IIPOTPAMMMUCTAM ILJIATAT 38 HOBEIE QDYHKITHH.

¢ PedakTOopuHET MOXKeT HapPyUINTh paboTy uMerolielica IporpaMMEI.

B aToit rnaBe g KpaTKO OCTAHOBMIIOCH Ha KAXKJOM M3 STHX BO3PaKeHHH U
JlaM CCBIJIKH IJISI TeX, KTO XoueT IIy0sKe U3YUUTh 3TH IPo0JIeMBI.

B HEeKOTOPHIX IPOEKTAX BOSHUKAIOT CIAEAYIOIKe IPO6IeMbL:

¢ Kax 6bITh, eciiut oA IeKaIU peaKTOPHUHTY KOA HAXOAUTCH B KOJLICK-
THUBHOH COGCTBEHHOCTH HECKOJbKHX nporpamMmuctop? K HeKOTOpPHIM
CAYYASM OTHOCATCH TPAAZWUIIMOHHBIE MEXAaHH3Mbl CMEHbLI YIPABJIEHUA.
B apyrmx ciydasx, KOrja IpOrpaMMHOe ofeciedeHue ITPABUJIBLHO
CHPOEKTUPOBAHO M CTPYKTYPHUPOBAHO, MOACHCTEMBI OKAa3BIBAIOTCA 0"
CTATOYHO Pa3bLeJuHEeHHLIMM, YTOOLI MHOTHME pPedaKTOPHHIYW BO3jeli-
CTBOBAJIY JINIITh HA HEGObIIOE TOMHOXKECTBO KOJa.

¢ Kaxk 6bITE, €CJIM €CTh HECKOJIBKO BepCH I HCXOAHOTro KoJa? B HeKOoTOpHIX
Ccaydaax yMeCcTHO IpoBeAeHMe pedaKTOPUHIOB JJIA BCeX BepCcUH Koaa, 1
TOr[ja Bce OHU JIOJIKHBI IPOBEPATHCA Ha 0e30IIaCHOCTSE Iiepe] IpuMeHe-
HueM pedakTopuura. B apyrux ciiyuasx pedakTOPHHT MOXKET KacaThCs
JIMITB HEKOTOPBIX BEDPCHil, YTO YIPOILAeT MPOBEPKY M pedaKTOPHHT
KoJa. YpapieHue MogupuKalneil HeCKOJIbKUX BepPCH 4acTo Tpedyer
OpuMeHeHUA MHOTUX IIPUEMOB TPaJUIIMOHHOTO YIIPABJIECHUA BEPCUIMU.
PedaxTopuHr MoxeT OKasaTbCA I[10Je3HBIM NPH 00bEIUHEHWH Bapu-
aHTOB WJIM Bepcuil B MogubUIupOoBaAHHBIH OCHOBHON KOX, UTO MOJKET
YHPOCTUTH YIIPABJIEHNE BEPCUAMH.

Iloxgsogs uroru, ormeuy, uro y6e:xgaTh mpodecCHOHAIBHLIX pa3paboTdn-
KOB IPOTPAMMHOIC o0ecreueHus B IPAKTHUECKON IIEHHOCTU pedakTOpUH-
ra HaJlo COBCEM He TaK, Kak y0erXJaioT COBET IO MPUCYKAEHUI0 YUEHBIX
cTeleHeil B TOM, YTO HCCHAeNOBaHNE 3aCHYKUBAET IIPUCYKASHUS CTENEeHN
Ph.D. YrtoGsl BIOJIHE OLCHUTH PA3HUILY, MHE IMOTPeGOBASIOCH OIIpee ieH-
HO€E BpeMs ITOCJie 3aBepILIeHUs MOEro HCCaelOBAHNA.
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Pecypcbl 1 CCbIKM,
oTHOCSAWMeECS K pepaKTOPUHTY

e

f Hageiocs, 4T0, JOOPABIIKCEH B KHUI'e IO 9TOI'0 MECTA, BBl yiKe codupaeTech
IIPYMEHATL TEXHOJIOTHIO pehaKTOpHHTa B cBoell paboTe 1 roonipsieTe cBO-
HX KoJLIer K ToMy Ke. TeM, KTo Bce erile TpeOrIBaeT B HepeuInTeaIbHOCTH,
BO3MOKHO, CJIELYeT BOCIIOJb30BAThCSA NPUBOAUMOM MHOU Oubsumorpadueit
wiau csasatees ¢ Maprunom (Fowler@acm.org), co MHOM MM ¢ IPyIUMH,
Yy KOT'O €CTh OUBIT IPUMEHEHUS pePaKTOPHHTA.

Huis rex, K10 X0ueT 1TyGre U3yINTE peDaKTOPUHT, IPUBEAY CIIUCOK KHUT,
KOTOphIe, MOXKeT OBITh, ClleflyeT 3aKa3aTh. ak ormeyeno MaprTuHoM, sTa
KHUTA — He NePBBIf neuaTHsiil TPy A 110 peakTOPUHTY, HO (4 HaJEeCh) OHA
OTKPOET UJeH ¥ IPenMylliecTBa pedaKTopuHTa JUIs 6oJiee IIVMPOKOI ayau-
Topuu. XOTa MOA ZOKTOPCKAaS AuccepTanua Oblia nepBoil KPyIIHOIT Teyar-
HO¥M paboToil o 3TOH TeMe, GOJBINUHCTBY YHATATENCH, HHTEPECYIOUIUXCH
PaHHHMY OCHOBOIIOJIATAIOIIIMY paboTaMu 1o pehak TOPHHTY, CIeAyeT CHA-
yajia MPOCMOTPETh HECKONBKO craTeit [3,9,12,13]. PedaxkTopusr 611 Te-
Mot KoscyasTanui Ha OOPSLA 95 u OOPSLA 96 [14,15]. Tem, Koro us-
TePEeCYIOT KaK NaTTePHL] IPOEKTUPOBAHNA, TaK B pedakKTOPUHT, aJpecoBa-
Ha paGora «Lifecycle and Refactoring Patterns That Support Evolution
and Reuse» [3] (H{u3HEeHHLIN UK ¥ TIATTEPHB!, NOAePKUBAOIINE Pa3-
BMTHE U IIOBTOPHOE MCIIONL30BaHUE), KOTOPYIo Bpaifan dyr (Brian Foote)
u g upencrasuan Ha PLoP *94 u nossuBiascs B mepsoM ToMe cepuu Addi-
son-Wesley «Pattern Languages of Program Design», Gyger xopoirei
oTnpasHO# TouKoi. Moe ucciaenoBanvie pedakTopuHra ObJIO B GOJBIION
CTerneHn OCHOBAHO Ha pabore Pannda IyxoHcona u Bpatiana, Kacawieiica
cpell O6BEKTHO-OPUEHTUPOBAHHBIX IPUJIOKEHUH ¥ IPOEKTHPOBAHUS II0OB-
TOPHO MCcHOJAL3yeMbIX KiaccoB [4]. [locnenyiomue ncenenosanus pedax-
TOpUHIra, KoTtopsle nposoguau o bpaut, o PoGepre u Pansd [:xoH-
coH B YuuBepcutere mitata WUiaanuoiic, 6b0 HOCBANIEHO PedaKTOPUHTY
nporpamm Smalltalk {10, 11]. Ha ux BeG-caiire (hitp://st-www.cs.uiuc.edu)
BBLJIOKEHBI HEKOTOPERIE B3 X NocaeAHNX paboT. MiHTepec K pedaKTOPUHTY
BBIPOC B COOOIECTBE HCCIAEAOBaTeNeil 06beKTHO-OPUEHTUPOBAHHOIO IPO-
rpaMmMupoBanus. HecKonbko paGoT HaA BTy TeMy OLLJIO IPEACTaBJIEHO Ha
OOPSLA 96 na cexnuu «Refactoring and Reuse» (PedpaxTopusar u nosrop-
Hoe ucnoab3oBanue koaa) [18].

NocneacrBust NOBTOPHOIO MCMOJb30BaHUSA
nporpamMmmMHoro obecnevyeHns n nepepauv
TexHoormm

TIpaxrnueckye mMpo6GieMbl, K KOTOPBIM MbI OOpATHINCEH BBIIIE, KaCAOTCH
He TOJABKO pedarTopurra. OHM IIPpUMEHUMbI B (ojiee IIUPOKOM IMJaHe K
PaSBUTHIO ¥ TOBTOPHOMY MCIIOJB30BAHUIO IIPOTPAMMHEOT0 o0ecnieueHus,
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B TeueHre HeCKOMBKHUX MOCHETHUX JIET I MHOTO 3aHUMAaJCS npobGieMaMi,
CBABAHHBIMY C IOBTOPHEBIM UCIIOJIb30BaHMEM IIPOrpaMMHOI0 obecrieveHus,
mwiaTdopMaMu, cpeilaMu, TaTTePHAMY U SBOJIIOIMeH YHACTIeOBaHHBIX CUC-
TeM, B KOTOPBIX YaCTO €CTh IPOorpaMMHoe obecreueHne, He UCIOIb3YIOIIee
o6BexrTrl. Ilomumo paborsl Haj npoekTamu B Lucent u Bell Labs s yuactso-
BaJI B COBEIAHMAX B IPYTUX OPraHU3aIUaX, KOTOPHIE CTOJKHYJIUCE C aHA-
JOTUYHBIMHY npobsemamu [19-22].

IIpakTuyeckue BOIIPOCHI, KACAIOIIMECH IIOBTOPHOTO HCIIOJb30BAHUSA IIPO-
TPaMM, aHAJIOTUYHEI TeM, KOTOPHIE OTHOCATCA K pedaKTOPUHTY.

¢ TexHuYecKui IIepcoHa’si MOXXeT He IIOHNMAaTh, UYTO 1 KaK IIOBTOPHO HC-
I10JIB30BAaTh.

¢ TexHUYECKHII MEpPCOHAT MOXKET OKa3aThCi HE3aMHTEPECOBAHHBIM B
IIPUMEHEHUH MOX0/a C MOBTOPHLIM HCIOJbL30BAHUEM, €CJIH IIPH STOM
HeJB34 6BICTPO JOOHUTHECH BBITOIHL.

* Yol HOBTOPHOE MCIOJIb30BaHME OBLIO MIPUHSATO, HAKO PEIIUTH IIPO-
6J1eMBl CTOMMOCTH JOTIONHUTENBLHON paboThl, 00yueHUd U pasBepTHI-
BaHUA.

¢ IlpuHATHEe MO[XOAa C MOBTOPHBIM HUCIIOJb30BAaHHEM KOMa He MOJMKHO
NIIPUBECTH K CPBHIBY HPOEKTA; MOYKET OKAa3bIBATLCS CUJILHBIN HAYKUM B
OSB3y MPUMEHEHUS UMEIOIUXCA CPECTB MIN PEATU3AINN, XOTSI U C
JeHCTBYIOUMY orpanndeHusiMu. HoBbIe peanmsalnyu JOJKHBI B3a-
UMOZAeHCTBOBATL WK ObITE OOPATHO COBMECTHMBIMH C CYII[€CTBYIOLIH-
MY CHCTEMAaMHU.

Hoxeddpr Myp [23] onmcas mporece IPUHATHSA TeXHOJOTHHU B BUJIE KOJIO-
koJI000pasHoil KPUBOH, Ha nepefHeM (PPOHTE KOTOPOH HAXOZATCA HOBATO-
PBIL ¥ Te, K'TO PAHO NPUHSJ TeXHOJOIHIO, 60JIBLI0N CPeAHI Irop0 COAePIKUT
o6pasopaBiieecs B HaUaje U 3amosfajoe OOJBITMHCTRBO, & B XBOCTOBOH 4ac-
TH IJIETYTCA HepacTopoIHbie, WHBIMH CJIOBaAMH, MHOI'ME HJEU, IPUTAra-
TeJbHBIE Al HOBATOPOB, B UTOTE OKA3BIBAIOTCSH HEYAAUYHBIMU, IIOTOMY UTO
HUKOTAA He AouAyT 10 GonbimuHCcTBa, OTCYTCTBUE KOHTAKTa 00YCJIOBIEHO,
B OCHOBHOM, pa3HBIMH (PaKTOPaMu MOTHBAIIMU B 9TUX rpynmnax. Hosaro-
POB ¥ EPBBIX II0Jb30BaTEIEH TPUBIEKAIOT HOBEIE TEXHOJOTHUH, IIpEIBHUIe-
HYe CMEeHBI TIapaJiurM U TeXHOJIOrMYecKye MpophiBel. BossminueTBO 03a60-
YeHO B OCHOBHOM 3DEJIOCTHIO TEXHOJIOI'MH, CTOMMOCTHIO, HATUYKEM IIOX-
IEPYKKHN U TIOCMaTpPHBaeT, HACKOJBLKO YCIEIHO HOBas MAes UM IPOIYKT
MIPHUMEHSAIOTCA ZPYTUMH, ¥ KOTO CYIIECTBYIOT aHAJIOTMYHEIe TOTPe6HOCTH.

Yro6el MPOM3BECTH BIleUaT/ieHuMe U yOeAuUTh HccjenoBaTesieil B 00JacTu
IpOTpaMMHOTO obeclieueHn s, HYKHBI COBceM Japyrue cpeacrtsa. Mccieno-
BaTeJAMH B 00JIACTH TPOrpaMMHOrc obGecledeHUs Yallle BCero SBJIAIOTCH
Te, Koro Myp HassiBaer Hoparopamu. PazpaboTyuku mporpaMMHOro obec-
neyeHusA U OCOBEHHO MeHeA Kephl YaCTO BXOJAAT B PaHHee U IT03JHee DOoJIb-
IIMHCTBO. Pacrio3HaTs 3TH Pasiuyus BayKHO, YTOOBI JOCTHYL KAXKIOH M3
atux rpynn. s 1MOBTOPHOTO HCIIOJNL30BAHMS TPOrPAMMHOrO obecrede-
HUA, KaK U A8 pedaKTOPHUHTa, BaAKHO IpeAiarars HpodecCHOHATBLHBIM
paspafoTumKaM TO, YTO UX MHTEPECyerT.
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B Lucent/Bell Labs a o0mapy:kui, 4To a4 IIOOMIPEHNU aIaTdopM U I110-
BTOPHOI'O KCIOJL30BAHUS KOJa HeOOXOAMMO YCTAHOBUTE KOHTAKT C PALOM
3aMHTEPECOBAHHEBIX KPYI'oB. 9TO MOTPeGoBaio PopMyNIHNPOBKH CTPATErUU
Ui aZMUHUCTPATOPOB, OPraHM3aliK COBEIlaHNH PYKOBOAUTE el cpegHe-
T0 3B€HAa, KOHCYJLTAIUM ¢ paspabaTsiBaeMBIMHU IPOEKTAMY U OIIOBEIeHNA
O MPEeuMYINeCTBaxX 3TUX TEeXHOJOTHH IMWPOKMX ayJUTOPU HCccaemoBaTe-
Jieif ¥ pas3paGoTUMKOB ITOCPEACTBOM CeMHHApOB u nmyGaukanuii. M Bcopy
OB1JIO BaYKHO 00YYaATh ITEPCOHAN NPHHIKUIIAM, OTMEUaTh BHIMOALI, OCTUTaEe-
MbI€ B KOPOTKHE CPOKHM, 00eCIeUnBaThL COKPAIleHre N3ePKeK U 3a00TUTh-
ca 0 6€30TIaCHOM BHEJPEHNH 9TUX TexHoyoruii. [lonuManue 3ToT0 8 Tpuod-
DeJI U3 OIbITA HCCAEOBAHUM pedaKTOpHUHTA.

Kax oTmeTus, IpocMaTpuBasi YepPHOBUK 3TOoH riaBel, Pans®d [[»KOHCOH,
OBIBIINH PYKOBOIHUTENEM MOEH AUCCEePTAIIUOHHOHN paboThl, 3TH NPUHIMOEI
TIPUMEHMMEI He TOJBKO K pedaKTOPHUHTY U MOBTOPHOMY UCIOJbL30BAHUIO
IporpaMMHOr0O ofecneueHus; 5To ofrnrue mpobseMbl Iepenaum TeXHOJO-
ruu. Eciin BaM npugercs yoesKAaTh IpyTrUX JIoJell B JOCTOMHCTBaX pedak-
TOpPHHTa (UK IPUHATASA KakoH-I1rb0 APYrod TeXHOJOTUY UJIU HPAKTUKH),
COCPEeIOTOULTECH HA OTMEUYEHHBIX MPobiieMax 1 yoexmaiTe J0Aed, YUIUThI-
Bag UX WHTepeckl. IlepeaBaTs TeXHOJOTHIO TPYIHO, HO MOMKHO.

3aBepLialoLlee 3amMeyaHme

Cnacubo, 4TO HANLIM BpeMs MPOYecTh 9Ty IJIaBy. S MONBITANICA KOCHYTHCS
MHOTUX ONACeHUN, KOTODHIe MOTJIM BO3HUKHYTH V BaCc B OTHOIIEHWH pe-
¢daKTOPHHTA, ¥ MOKa3aTh, YTO MHOTME M3 BCTPEUAIOMUXCS B pealbHOH
JKHMSHY ONACeHUil, Kacamolmnxcs pedakTopuHra, UMET 0ojee IIUPOKOe
OTHOIIIEHVEe K DA3BUTHUIO W IIOBTOPHOMY MCIIOJL30BAHHUIO IIPOTPAMMHOIO
obecneuernus. f Hagerock, UTO 3Ta rJlaBa NPHUAACT BaM 3HTy3HasMa B [IPH-
MeHeHWH 3TuX KHjael B cBoeii pabore. Hesato BaM nporpecca B PellleHnH 34~
JIad paspalboTKK NporpaMMHOre obeclieueHu .
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NHCTpyMeHTanbHble cpeacTBa
npoBeneHus pedakTopuHra

Hon PoGepmc u J#con Bpanm

OaHrM M3 KPYHIHEAINHX NPemsaTCTBUM Ha IYTH K HPOBEJeHUIO pedak-
TOpHHra KoJa ObLja IIeyajbHasd HeZOCTATOUYHOCTL HHCTDYMEHTAJIbLHBIX
CPEJCTB, NOAAEePKUBAONINX ero. B A3bIKAX, I KOTOPHIX pedarkTOPUHT
COCTaBJIAET YaCTh KYJLTYPHI, Takux Kak Smalltalk, o6b1um0 nMeroTCA MOIIL-
HbI€ CPefibl, MoJJeprKrBaline MHOTHe U3 GYHKI[U, HeOOXOAMMEIX JJIs
pedarTopunra Koja. Ho naxe B HUX [0 HEZABHEro BpeMeHU HOAAEDIKKAE
9TOi# mpoleAypsl Oblyla JIUINb YaCTHYHOUN, M GOJbIIasg UacTh pabOTHI MO~
IIPEXKHEMY OCYIIECTBIIAETCS BPYUHYIO.

PedakTopuHr ¢ ucnonbioBaHnem
MHCTPYMEHTaNbHbIX CPEeACTB

PeakTopuHr ¢ mOAAEpP!KKOM aBTOMATHU3UPOBAHHBIX CPEJCTB BBLITVISIUT
wHaye, 4yeM py4HOil. [la)Ke IpU HaJIWYUK CTPAXOBKU B BHUAE KOMILJIEKTAa
TECTOB pedaKTOPUHT, IMPOU3BOANMBIA BpYUHYIO, TpebyeT O0JbIINX 3aTpaT
BPEMEHU. JTO IPOCTOE 0OCTOATENBCTBO YAePKUBaeT NPOTPAMMUICTOB OT DPe-
dakTopuHra, HeOGXOJUMOCTh KOTOPOrO UM MOHATHA, JUIIbL HOTOMY, YTO
obxopures oH cauurkom goporo. Ecau no6uThes Toro, uTobsl peaKTOPUHT
OKa3bIBAJICA HE JODOXKE, YeM HacTpoiika opMaTa Kojxa, HMPUBECTU KOJ B
HOPALOK MOKHO aHAJIOTHYHO TOMY, KaK IPUBOIUTCA B MOPALOK ero BHEI-
il Bux. OfHAKO Taxkas PasHOBUAHOCTL NPHUBEAEHUS KOJ4a B IOPAIOK
MOXKeT OKasaTh I'TyOOKUH NOAOKUTENLHBIA aPOheKT Ha CONPOBOKICHNE,
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IIOBTOPHOE HCIOJL30BaHUe U JIETKOCTh MOHUMaHus Kojga. KeHT Bex roso-
PUT TaK:

Keum Bex

bpoysep pedaktopuHra [The Restructurisation Browser] nonHocTolo u3meHser
NPEACTaBNEHWA O MPOTPaMMUpoBaHun. Besikue Menkue COOBpPaeHWUs TWNa «Ko-
HEYHO, CNefoBano Gbl NOMEHATL 3TO UMS, HO...» YXOAAT B NPOW/OE, Bbl NPOCTO W3-
MEHSAETE 3TO UMS, NOCKONBKY IR 3TOTO HYMHO NNWb BbIGPATh ORWH AYHKT B MEHIO.

HauyaB nonb308aTbCA 3TUM MHCTPYMEHTOM, Al POBEN OKO/O fIBYX YACOB, 3aHUMAACH
peakTOpMHroM B CBOEM NpexHeM Temne. fl BLINONAHAN peaKTOpWHT, a 3aTeMm
NPOCTO CMOTPEN B NyCTOe NPOCTPAHCTBO B TEYEHWE NATY MUHYT, KOTOPLIE MHE NOHa-
RO6UNUCD Bbl, 4TOGbI BBINOHUTD 3TOT pedakTOPUHT BPYUHYIO, 3aTeM BbINONHAN ApY-
roil U CHOBa CMOTPEeN B NPOCTPAHCTBO. HakoHel, A noiman cebs Ha 3TOM U NOHAN,
YTO HeoBXoAMMO HayuUTLCA AyMaTb Boslee KPYMHbIMKU petaKTopuHraMi1 U aenarb
370 BricTpee. Ceiiyac A gemo BpeMs NpUMEPHO NONoNaM Mexay petakTopuHrom 1
BBOJOM HOBOTO KOA@ U 1eNat0 3TO € 0[MHAKOBOW CKOPOCTbIO.

IIpu TakoM ypoBHE WHCTPYMEHTAJILHOH MOANEPKKHN PehaKTOPUHT BCE Me-
Hee OTAeJsieTcA OT Iporpammuposanusd. OueHb PEIKO MOMKHO CKAa3aTh:
«Cefiuac g nporpaMmMupyio» uind «Ceiiuac  3aHIMaIOCh pePaKTOPUHTIOM» .
Cxopee Bcero, MuI cKaxeM: «Beigesnsio 3Ty yacTh MeTo/a, HOJAHUMAIO €€ B
POIUTENLCKUH KJIacc, 3aTeM A00aBJISIO BBI30B HOBOIO MEeTOAa B HOBBIH ITOK-
KJiacc, HajZ KOTOPHIM d paboTaio». [IocKOAbKY MOCTIE aBTOMATASHPOBAHHO-
ro peaKTOPHHIa TECTUPOBAHNE He TpedyeTcs, ONH BUJ, JeATeALHOCTH IIe-
PEXOOIUT B lIPYI‘Oﬁ, H IIpoliecC NEepPEKJIYEeHUd MeXAYy HUMU CTaHOBHUTCH
MaJ03aMEeTHBLIM, XOTSH HO-IIPeKHEMY OIPOUCXONHUT.

PaccMmoTpuMm BaxkHBIHA Bu) pedhaxTopunra — « Beigesnenue merona» (Extract
Method, 124). J[leficTByd BPY4YHYI0, HY’KHO BRIIOJHUTL MHOI'O IPOBEPOK.
C nomomibio «6poysepa pedaKTOpUHra» BEI IPOCTO OTMEUAETe TEKCT, KO-
TOPBHI# HYKHO BBILEJINTH, U BeIOMpaeTe B MeHIo TyHKT Extract Method. MH-
CTPYMEHT ONpEeNesJIUT, MOMKHO JI BBIJEJUTL B METOJ IIOMEYEeHHEIH TEKCT.
EcTs HeCKONBbKO IPHYHH, IO KOTOPBIM 3TO MOYKET OKA3aThCA HEBO3MOMK-
HBLIM. B 5TOM OTDBIBKE MOJKET OKa3aThCA ITIOMEUEeHHOM JINIb YACTE U eHTH-
duraropa, MOryT GBITL IPUCBAaWBAHUA II€PEMEHHON, HO COAEDIKATHCH HE
BCe CCHLIIKM Ha Hee. BecmoKouTLCs 000 BCeM BTOM He HaJ0, IIOTOMY UTO
IpOBepKoi 3aHuMaercs 6poysep. 3aTeM OH OIPEREIUT, CKOJIBKO IapaMeT-
POB JOJ/KHO OBLITH IepefaHo B HOBBIH MeTox. IIoTOM HpensOKUT BBECTH
UM HOBOTO METO/Ia ¥ TTO3BOJIUT 3aJaTh TIOPANOK HTapaMeTPOB B BBIBOBE HO-
BOM pyHKIMK. Korja aTo 6yeT celano, MHCTPYMEHT U3BJIedeT KOJ U3 HC-
XO4HOTO MeToJa U 3aMEHUT ero BbhI30OBOM (I)YHK,IIHI/L ITocse aTOrO OH CO3-
JacT HOBBIM MeTOJ B TOM JKe KJjacce, YTO U MCXOIHBIHA, ¢ UMEHEM, 3aJlaH-
HBEIM ITOJIb30BaTeNeM. Bech nmporecc 3aauMaer 15 cekyuyg. CpaBHUTE 3TO €
BpeMeHeM, HeoOXOJMMBIM JJIL BBITIOJTHEHHUA IIaroB, YKasaHHBIX B «Boije-
Jenuu Metona» (Extract Method, 124). :
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ITo mepe yzhenieBjeHusA pedaKTOPUHIa MeHee JJOPOro o6XoaaTcst OUIn6KY
npoekTupoBanuid. IIoCKOJBKY Helesie 00XOOUTCA UCIIPABIeHNE OIIUO0K

» « ITPOEKTHPOBAHUSA, IPE/BAPUTEJbLHOE IIPOEKTHPOBaHNE TpebyeT MeHbIINX
yeunuii. IIpegBapuTesibHOEe TPOEKTHPOBAHME UCTIOJNL3YET IPOTHO3UPOBA-
HUe, ITIOCKOJBKY TeXHuYecKue TpeboBanus He GHIBAIOT IOJHBIMU. II0CKOJIB-
Ky Koja HeT, He ICHO, KaK MPOeKTUPOBATh, YTOOBI YIIPOCTUTD KOJ. B mpo-
IJIOM TIPAXOAUIOCH AePKaThCA U3HAUAJIBHO CO3IAHHOrO IPOEKTa, KAKUM
Obl oH 1K ObiJI, IOTOMY YTO CTOMMOCTE H3MEHEHNS MPOeKTa Oblia CARITKOM
BoICOKa, Biiarogapa cpefcrsaM aBTOMaTHIaNUY pedakTopUHra MOKHO 10~
3BONIUTE cele paboTy ¢ GoJiee MOABMIKHEIMI IIPOEKTAMH, [IOCKOJIBKY U3Me-
HEeHMe ITPOeKTA CTaJ0 O6X0AUTHCA 3HAUNTENLHO reinesse. Mcxons us Ho-
BOI PACCTAHOBKY II€H MOYKHO BBLINOJHATEL IIPOCKTHPOBaHME Ha YPOBHE Te-
KyIIei 3aiauu, 3Had, YTO B 6yayieM MoxxHO Oyer 6e3 ocobbIX 3aTpaT pac-
UWIYPUTHL TPOEKT, BBeAS B HET0 NOMOJHHTENBHyI0 Trubkocts. He Hazo
6oJIbIIe IBITATBHCA MPEACKA34aTh BCE HANPABJIEHHUSA, 10 KOTOPHIM CTAaHeT
paszBuBaThcA cucTeMa. Eciu oGHAPYKUTCH, UTO TEKYUINH IIPOEKT CIYIKHT
IPUYMHON HEYKJIIOMKECTH KOJa M « IVIITKOB» , OITMCAHHEIX B I'IaBe 3, MOXKHO
6HICTPO H3MEHUTD IPOEKT, YTOOBI CAEJIATH KO/ IOHATHEE U JieTue B COIPO-
BOYKJEHUM.

IIpuMeneHNe MHCTPYMEHTAILHBIX CPEACTB peaKTOPHHTa OKA3bIBAET BO3-
nmeiicTBue Ha TecTupoBaHue. OHO TpebyeTcs B 3BHAYUTEILHO MEHBIIEM 06'b-
eMe, MOCKOJIbKY MHOrue pedaxkTOPUHIH BBHINOJHATCA aBTOMATHYECKH.
Bceerga Haligyrea peak TOPUHIT, KOTOPEIE HEJIL3A ABTOMATU3APOBATD, I10-
3TOMY MCKJIOUATE 9TAIl TeCTUPOBAHUA He yAacTesa HUKOrga, ONbIT TOKA3BI-
BAaeT, YTO B T€UeHMe JHA BEIIIOJIHIETCH CTOJNLKO e TEeCTOB, KaK U B cpejgax
0es cpecTB aBTOMATH3AI MK PehaKTOPUHTA, HO PePAKTOPUHTOB BHITTOMHA-
eTca 0oJblie.

Kax ormeuas MapTuH, Takue BCIIOMOTaTeJbHbLIE CpeACTBa HYKHBI IJs
mporpaMMucCTOB Ha Java. Mbl XOTHM BBILEIUTH HEKOTOPhIe KPUTEPHY, KO-
TOPEIM JOJKEH YAOBJETBOPATH TAKOM MHCTPYMEHT. MBI BKJIOUMJINA B MX
COCTAB ¥ TEXHUUYECKHE KPUTEePHUH, HO IIoJaraeM, 4To ropasdzno 6ossiiee 3Ha-
YeHUe NIMEIOT KPUTEPUH [IPAKTUUECKHE,

TexHU4ecKue KpUTepun ans UHCTPYMEHTOB
npoBeaeHns pedakTopuHra

OcHoBHa# 3afaya HHCTPYMEHTa pedaKTOPUHra — IO3BOJIUTE IPOrPAMMUC-
Ty IPOUBBOANTH pehaKTOPHHT KOJa 6e3 0643aTeIbHOr0 IOBTOPHOTO TeCTH-
poBaHusa nporpamMmsul. TecTupoBaHue TpeGyeT BpeMeHH, HaxKe €CIHM OHO
aBTOMATH3UPOBAHO, W €r0 UCKJIOUEHUE MOMKET CYIeCTBEHHO MOBBLICHTH
CKOpOCTh pedakTopuHra. B 1aHHOM pasjese KPaTKO ONHUCLIBAIOTCA TeXHH-
yecKre TpeOOBaHUA K MHCTPYMEHTaM IIpOBelleHus pedakTopuHra, Heo6X0-
JUMBIe )1 IpeoOpasoBaHUA IPOTPAMMEI C COXPaHEHUEM ee ITOBeJeHus.
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Bba3a AaHHbIX NporpaMmmbi

OzuyM w3 1epBBIX TpefoBaHWM, KOTOpLE OBIIM OCO3HAHBI, SABJIIETCH
BOBMOXHOCTbL HOHWCKA Pas3JWYHLIX IIPOIPDAMMHEIX O00BEKTOB IIO BCeH Ipo-
rpaMMe: HalpuMep, IJIs HEKOTOPOTO MeTOJA — HAXOXKAeHUA BCeX BLI3ORBOR,
NOTeHINANBHO PeaJua3yIoIiuXx obpallieHus K pacCMATPpHBAEMOMY METOAY,
WA AJi HEeKOTOPOU epeMeHHOM HK3eMIJIsipa — HAXOMKICHUA BCEX MeTo-
OB, BRITOJIHAIOMINX €e UTeHHe WK 3alKCh. B TaKUX CUIBHO HHTEIPHUPO-
BaHHEIX cpejax, kak Smalltalk, sTa pudoOpMAaIINa TOCTOAHHO MIOAMEDIKU-
BaeTcd B popme, MPUTOTHOM JJisi TOKMCKA. OTO He 0asza JaHHBIX B TPagu-
IIMOHHOM NOHMUMAHWH, HO 3TO XPAHUJIHUINE C BOSMOMKHOCTAMHK IIOHUCKA.
ITporpaMmMuCT MOXKeT BHINIOJHUTHL IOMCK M HANTH MEepPeKpPecTHhIE CCLIAKHN
Ha Ji1000#1 IporpaMMHBI 3JIEMEHT, IVIABHBEIM 006pa3oM Oaarogaps JuHAMU-
. YeCKOH KOMIUAAIMYT Kofga. Kak ToNbsK0 B KAKOH-1100 KJIacC BHOCUTCH U3~
¢ MeHeHHe, OHO HeMeAJIeHHO KOMIIHIHpyeTcda B GailT-konel, u «Dasa maH-
HBIX» OOHOBAsAeTcsA. B Goslee cTaTMUHBIX cpefiax, TAKUX Kak Java, mpor-
PAMMMUCTHL BBOASAT KOJ B TEKCTOBbIe daiiasl. O0HOBIeHUe 0asbl JaHHBIX
JOJIFKHO IPOUCXOAUTE IYTEM BBINOJHEHUA HEKOI HporpaMMbl, 00pabaTsi-
BawIied 3T Qafasl n usBIeKawIued HyXHYI0 undopmanuio. Takue 06-
HOBJICHHS aHAJIOIHYHBl KOMIUJISIIUY caMOro Kojga Java, B HeKoTophIx 6o-
Jlee COBPEMEHHBIX cpefax, Takux kax IBM VisualAge for Java, ckonupo-
Bano u3 Smalltalk nuanaMuueckoe oOHOBIEHMNE Ga3bl JAHHLIX IPOTPAMMEL.

IIpocro¥ mogxo 3aKr04Yaercs B MUCIOJIb30BAHUY [JIA IIOUCKA TEKCTOBLIX

. CPEeJCTB, TAKMX KaK grep, Ho OH OLICTPO NPUBOAUT K OIINOKAM, IOTOMY UTO
He JeJaeT PasHUIULI MEX Ty ITepeMeHHo ¢ uMeHeM foo u QyuKIHeil ¢ ume-

. HeM foo. CospanHue 6a3nl JaHHBIX TpefyeT MPUMEHEHHUS CEMaHTHUUECKOrO
a"aiusa (mapcuHra) AJs UAeHTHPUKALNA KaKLo# JIeKceMa B IporpaMme
KaK «JacTy pedsl». ITO HAZO JeJaTh KaK Ha YPOBHE oNpelesieHnus KJacca,
qT0o0Bl BHISBUTH ONpPe/ie/eHus NepeMeHHbIX dK3eMIIAPa X METOHOB, Tak
M HA YPOBHE MeTOHa, YTOOHLI BEIABUTE CCHIJIKK HA IIePEeMEHHbIe 9K3eMILIA-
pa u MeTOMH.

LlepeBbs CMHTaKcM4Yeckoro pasbopa

B fosbmuncTBe pedarTopuHroB Hajo oOpabaThiBaTh YacTH CUCTEMBI, HA-
XOAAIINeCs HUXKe YpoBHA Meroga. OGBIYHO 3TO CCBLIKM HA U3MEHAeMbIe
nporpaMMEbIe ajieMeHThI. Hanpumep, eciiu NeperMeHOBLIBAETCH ITIepeMeH-
Hasd SKBeMILIAPA (IPOCTO U3MEHSETCS ONpeesieHue), TO JOJKHEL ObITh 06-
HOBJIEHHI BCE CCHUIKM BHYTPH METOMOB 9TOTO KJjacca W ero MOJKJIACCORB.
Jpyrue pe@axKTOPHHTY EJUKOM OCYILIECTBIISAIOTCS HUXKEe YPOBHA MeTOJA,
HaIpUMeD, BEIIeJIeHHe YaCTH MeTOJa B OTHAEJIbHBIH caMOCTOSATeIbHEIH Me-
Tox. JI1060e oOHOBNEHME METOAA JOYKHO UMETh BO3SMOYKHOCTH MAHUIIYJIN-
pPoBaThL CTPYKTYPOil MeToZa. st 3TOro Heo6GXONMMEl LePeBbA CUHTAKCH-
YeCcKoro aHaamnaa. [lepero CUHTaKCHYECKOro aHaJAM3a — 9T0 CTPYKTYPa Had-
HBIX, IIPeJCTaBJsIIad BHYTDPEHHIOIO CTPYKTYPY caMoro mMeroza. B Ka-
4YecTBe [IPOCTOrO IIPUMEPA PACCMOTPHUM CeAVIOUINE METO/:
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public void hello( ){
System out println( Hello World ),
}

CooTBeTCTBYIOIIEE [EPEBO CHATAKCHUECKOT0 pa3fopa okasaHo Ha puc. 14.1.

1 |

I Identifier 1 | StatementList [
| "hello” l I Statement i
MessageSend

1 l
R L |dentfier ] l ArgumentList |

| Identifier I | |dentifier I [ "printin* | \ String

|
| |
[mer ] [or ]

Puc. 14.1. [lepeso cunmakcuueckozo pasdopa das hello world

To4dHOCTBb

BrinonHaeMble HHCTPYMEHTANBHEIM CPEICTBOM PePaKTODHHETH AOJSKHE! B
JOCTaTOYHOM Mepe COXPAHATH NoBeAeHue mporpamMm. ITosHOro coxpasxe-
HYS IOBeJleHUA JOCTUYL HeBO3MOXKHO, UTO, HAIIpUMeED, JleJIaTh, €CJIA B pe-
3yJpTaTe pe)aKTOPUHTA [IPOrpaMMa CTaHeT paboTaTh Ha HECKOJIbKO MHUJI-
JIMCeKYHT ObIcTpee min Memnennee? OGEIYHO 3TO HECYIIIECTBEHHO, HO eCJIn
K [IporpaMMme IpefbABIAIOTCS JKeCTKHUe TPeOOBaHuA 0 BLIIOJHEHUNIO B pe-
aJIbHOM BpeMeHH, OHa MOJKeT HauaTh padoTaTh HeKOPPEKTHO.

MoskHO HapymuTh paboTy Jaske AOBOJBHO OOGBIUHEIX mporpamm. Hampu-
Mep, eCJId IporpaMMa CTPOUT CTpoKy u ucrosissdyer API reflection Java
ZULs1 BEIIOJIHEHU S MeTOZa ¢ MMeHeM String, To B pesysnTare nepenMeHOBa-
HHUSA MeTOJa IIPOTpaMMa CreHePUPYeT HCKIIUNTENbHYIO CUTYAIlNI0, KOTO-
poii He BOSHUKAJIO B HCXOAHOH IporpamMme.

OpHako 17151 GONBLUINHCTBA NPOTPAMM MOKHO BBINOJHATL pehaKTOPUHTH
JOCTATOUYHO KOppeKTHO. Ecam uaeHTHOUIMPOBATL CUTYallMM, BCTYIAIO-
mye B KOHQIHUKT ¢ pe()aKTOPUHTOM, TO IPOIrPAMMUCT MOMKET OTKA3aThCA
OT NPOBeAeHUA pedaKTOPUHTa MJIM BPYUHYIO HUCHPABUTEL T€ YacTH IIPO-
IrpaMMBbl, KOTODEIE He MOYKET CKOPPEKTHPOBATH WHCTPYMEHTANLHOE Cpe-
CTBO IIPOBeeHUA peaKTOpHHTra.,
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MpakTunyeckne Kputepmnm
AJ19 UHCTPYMEHTOB pedaKkTopuHra

WHCTPYMEHTR CO3AI0TCA JJIA TOTO, YWTOGHI IIOMOYEL YeJIOBEKY B PEIIeHAN
KOHKpeTHO 3agayn. Ecin HHCTPYMEHT He COoTyIacyeTcd ¢ TeM, Kak paGota-
eT UeJIOBEK, TOT He CTAHET UM I0Jb30BaThesa. CaMble BAYKHEIe KPUTEPHUH OT-
HOCSITCHA K MHTErpauuu pedakTOPUHTA C [PYIUMHA HHCTPYMEHTaMH.

CkopocTb

Ananns u npeobpasoBanud, HeoOXoaUMEIE AJIA NPOBEAeHNA pehaKTOPUH-
ra, MOTyT ImoTpefoBaTh GOJBIINX 3aTPAT BPEMEHM, €CIU MX CJIOKHOCTH
04EeHb BBICOKa. Bcerza cieayer YUWTHIBATH OTHOCHTEJNBHYI0 CTOHMOCTH
BPEMeHY ¥ TouHOCTH. Ecay pe)aKTOPHHT BHIIOJHAETCS CAUINKOM LOJTO,
IPOTPAMMUCT He CTaHeT Npulerarh K ero aBTOMATH3NPOBAHHOMY BBINOJ-
HEeHHIO, & IPOCTO IIPOM3BEAET ero BPYYHYIO CO BCEMH BOSMOHBIMH IIOCJIEN-
cTBUAMHU. CKOPOCTE BLITOJIHEHU S Beera 4O HA NPUHAMATLCS BO BHUMA-
Hue. B mpouecce pazpaboTku Gpoysepa pedaKTOPHHIA MBI OTKA34JUCH OT
peanmusanyy HeCKOJLKUX pehaKTODHHIOB TOJBKO IIOTOMY, YTO HE MOTIJIN
HaJEeHO BRITIOMHATL UX 3a pasyMuoe BpeMsd. OJHaKO MBI HEILJIOXO CIIpPaBu-
JHCH CO CBOe#i 3ajaueil, ¥ GONBIHNHHCTBO HAUIUX peaKTOPUHTOB BHITIOJIHA-
eTcA oueHb OBICTPO U TouHO. TeopeTHKH CKIOHHL 00palllaTh BHUMAaHUe HA
BCe IpeAesIbHEIE CIyYaH, ¢ KOTOPHIMHE He CIIPaBifAeTCA ONpeelIeHHH 110
xox. Ha camom gese, GOJILIIMHCTBO NMPOTPAMM He NIPEJICTABISIOT COGOMH
npejesbHLIE CIyuau, U YIpolieHHsie ObICTPhle TIOAXOA JeHCTBYIOT YA~
BUTENHHO XOPOIIO.

.

BosmoxkHBIN TOAXOH B Ciaydae, KOIA AHAJIU3 MPOU3BONUTCH CIMIIKOM

.+ MeNJEeHHO, COCTOUT IIPOCTO B TOM, YTOGHI 3aMPOCHTL HHMODPMALHIO V IIPO-
rpammucta. TeM CaMBIM OTBETCTBEHHOCTh 38 TOYHOCTH MEPEKJIaNBIBACTCS
o6paTHO Ha MPOrPAMMMCTA, TIO3BOJIASA B TO Ke BpeMs GLICTPO BBINIOJHUTH
amaans. BechbMa uacTo nporpaMMUCT pacnoJaraer Heobxoaumoii nEdopma-
uueii. Komeuno, mpu TaKoM MOAXO0/e HeNh3dsd ObITL YBEPEHHBIM B Gesomac-
HOCTH, TIOCKOJIBKY IPOTPAMMUCT MOXET OMINGHUTHCH, HO OTBETCTBEHHOCTH
33 olTuOKY JIOKUTCS Ha Hero. Kak HY cTPaHHO, B pe3yJAbTaTe IPOrpaMMIuC-
Thl 60Jiee CKJIOHHEI IOJIL30BATHCH MHCTPYMEHTOM, IIOTOMY UTO UM HE IpH-
XOANTCA IOJAraThCs IPU IIOUCKE AAHHBLIX HA 3aJI0MKEHHbIe B IIPOTpaMMe
9BPUCTUKMH.

OtmeHa mogudunkaumnm

ArTomMarudecknil pedaKTOPUHT AOMYCKAET HUCCIAOBATENLCKUN TTOAXONX K
HPOeKTUPOBaHWD, MOXXHO TOSKCIEPUMEHTHDPOBATL ¢ KOJOM M TIOCMOT-
pPeTh, KaK OH BHITVIAAUT B PaMKaxX HOBOro jausaiina. ITockoabKy pehaxTo~
DHHT JOJIJKEH COXPaHATH IoBefenne, o6paTHbIN pedaKkTOPHHT, BO3Bpauia-
IOIINHA K OPUTUHANY, TOXe ABISfeTcH pedaKTOPHMHIOM ¥ JOJYKEeH cOXpa-
HATHL HOBegeHrne. B paHHue Bepcuu Gpoysepa pedaxtTopunra me Onlia
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BKJIIOUeHa GyHknusa undo. Hs-3a sTor0 pedaKTOPHMHI OKasbiBaJiCAd He-
CKOJILKO DoJiee 9KCIepUMEeHTAIbHEIM, [IOTOMY YTO OTMEHA HEKOTOPBIX IIPH-
MEHEHHBIX PedaKTOPHUHIOB, HECMOTPS HA COXpaHEHNEe NOoBeJeHusd, OnLia
saTpyaHeHa. JJoBOJbHO YaCTO IPUXOLUJIOCH HCKAThH CTAPYIO BepCHIO IIPO-
rpaMMEBI M HAUMHATH cHadaJga, ITo gocaxkjgano. C BeogoM undo ere ogHO
orpanMueHue ObLIO CHsITO. Tereps MOXKHO Ge3HAKA3AHHO 3aHUMATLCS HC-
cJIeTOBaHUAMU, 3HAA, UTO MOYKHO BEPHYTLCS K JI060MY IpeIlecTBYOIe-
MYy BapuaHTy. MOXKHO OUeHb OBICTPO CO3ZaBaTh KJACCHI, HEpeMelnlaTh B
HUX METOALI ¥ CMOTPETH, UTO 34 KOJ MOJYy4YaeTCs, a 3aTeM U3MEHATH pelre-
HHe U JBUTaThCA COBCEM B JPYroM HAIPABJICHHM.

WHTerpaums c opyrumm MHCTpyMeHTamMu

B nociepnee gecaruierre pHTerpupoantasn cpeja paspaborku (IDE) Gui-
Jia OCHOBO# GonapnInHCTBA paspabaThiBaeMbix npoekToB. B IDE o6nenune-
HBI PEJJaKTOpP, KOMIMJIATOD, KOMIIOHOBIINK, OTHAAYHUK H JI00nie Apyrue
WHCTPYMEHTHI, Heo6XoAUMble IS paspaboTky nporpamm. Panaas peasu-
3anua Opoysepa pedaxropuura naa Smalltalk mpeacraBiasia cofoit
WHCTPYMEHT, OTAEJIbHBIHN OT CTAHAAPTHHIX CPEACTB paspaboTKu s Small-
talk. Okasajyocs, UTO HUKTO ¢ HUM He paboTaerT. [Jaxke MBI caMU He IIpUMe-
HAIN ero. Kak TOJBKO MBI BCTPOMJIU DedaKTOPUHTH HEIIOCPeJCTBEHHO B
Smalltalk Browser, MbI cTaJ# IIUPOKO MOJIH30BATHCA UMH. TO, UTO TENEPh
OHU Bcerfa GbLIY [10J] PYKOii, OKa3aJ0ch CyILIeCTBeHHBIM OTINYNEM.

KpaTKoe 3aKnw4yeHue

Mp1 3anmMasiucs pa3paboTKOl M MpuMeHeHHeM 0Opoysepa pedaxkTOPHHTA
B TeueHUe HECKOJLKUX JieT. Hepeaxo ¢ ero moMoInsio Ml IPOU3BOIUM pe-
(haxTOPUHT ero cobcTBeHHOT0 Kofa, OgHa U3 IpUYMAH ero yciexa B TOM, 4TO
MBI CAMHU IIPOIPAMMIUCTHI ¥ MOCTOSAHHO CTPEMHUMCH IIPHCIIOCOOUTEL ero K
cBoeMy c1ocoby paborTel. Ecai MBI CTaIKUBANNCE ¢ pehaKTOPHHIOM, KOTO-
PBIl HPUXOAUIOCH BHIIIOJHATE BPYYHYIO, X UYBCTBOBAJM €0 YHUBEPCAJIb-
HOCTb, TO PEATU30BBIBANIHA eT0 U NobaBaaan B 6poysep. Eciin kaxkoii-To pe-
(baKTOPHHT BHINOJHSAJICA CIHINKOM AOJTO, MBI HOOHBAJNCHL YBEIWUUYEHUS
CKOPOCTH ero BBIHOJTHEHHN A. Ecin YTO-TO A€JIaJIOCh He CJIUIIKOM TOYHO, MBI
MCOPABJAIY TONOMKEHUE.

MEI yBepeHsI, UTO CPEACTBA ABTOMATU3AIIUN pedaKTOPUHTA IIPEeAOCTABIA-
JOT JIYYIIHH CII0COG CIIPAaBUTHCA CO CIOMKHOCTHIO, paCcTyIleil 1o Mepe pasBu-
THA IPOrPAaMMHOTO IIpoeKTa. Bed HHCTPYMEHTOB, IT03BOJIAIOINX GOpPOThECA
¢ 9TOil CHOKHOCTHIO, NporpaMMuOe ofecneuenne CTAHOBUTCH Pa3fyThiM,
HaCHIIIIeHHBIM omuOKaMu ¥ xpynkuMm. Ilockoasky Java ropasgo mpormie
TOT'O A3LIKA, C KOTOPHIM UMeeT OOLINH CMHTAKCHC, 3HAYUTEILHO JIeTrye pas-
pabaThIBaTh A4 HETO CPENCTBA ABTOMATU3AN KUY pPedarTopunra. Mul Hafe-
eMCs, YTO 3TO IPOU30UIET, U MEI CMOXKeM u36exkaTh HeJocTaTKoB C++.
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Kenm Bexr

Tenepb BCe YaCTH I'OJIOBOJIOMKM 11epe]l BAMH. Br1 mogHakKOMHINCE C pecpa}c-
TOPHHI'OM, U3YUHMJIHN KaTajJor u OCBOUJHNCH CO BCeMHX CIIMCKaMH II1aros. Brr
ymMeeTe TeCTHPOBATH M IIO3TOMY HUYEIro He Oourecs. Bam MoxxeT Teneps 1mo-
KasaThCs, UTO BBl yMeeTe IIPOU3BOAUTL Pe(haKTOPUHT IIPOTPAMMEIL. Iloka
9TO HE COBCEM TaK.

IlepeueHs IPHEMOB COCTABASAET TOJLKO HAYAJIO. TO BOPOTa, B KOTOPHIE Ha-
o BoliTH. Be3 3TOH TeXHHKU HeJNb3A U3MEHATh KOHCTPYKIHIO paboraio-
mux nporpamM. C Heil TOXe HeJbas, HO, 110 KpaliHeil Mepe, MOYKHO TIpH-
CTYIUTE K 3TOMY.

ITouemy ke Bce 3TH 3aMeyaTebHbIe IPHEMBI COCTABIIIOT TOJBKO HAUYAIO?
IloToMy 4TO BEI IIOKA He 3HAETE, KOTJA UX HYKHO NPUMEHATh, 4 KOrja —
HET, KOTZa Ha4YaTh, a KOT'Ja OCTAHOBUTLCS, KOI'LA ABUTaThCA BIEpe], a Kor-
Ia ’KnaTh. PedaKkTOPDUHT 5TO PUTM, & HE OTAEJbHEIE HOTHI.

Kak y3HaTp, 4TO BBl JeHCTBUTENLHO HAYAJIHN ero MoEruMaTs? Brl y3Haere 06
3TOM, KOT/Ia Ha Bac CHU30MgeT cnokoiicreue. Korga Bel moyyecTByeTe abeo-
JIIOTHYIO YBEPEHHOCTE, UTO KaK 6bl HM GBI 3aKPYYEeH KO, KOTOPBIM BaMm
JIocTaJjicd, BEI MOJKeTe CAeJaTh ero Jydliie, HacTOJbKO Jydlile, YTo0bI pas-
BHBATh €r0 JaJbIIe.

Ho rnaBHBIM IPUBHAKOM TOI'O, UTO BhI OCBOMJIN pPedaKTOpHUHT, Oy/leT yBe-
DPEHHAasA OCTAHOBKA. ¥ MEHVE OCTAHOBUTLCA — CAMBIH CHJILHBIH X0 U3 HMe-
IOITUXCS B 3alace V IPUMEHSIONIEro pedakTOPHHT. Bel BUAUTE KPYIHYIO
Lesbk — MOKHO yOpaTh TbMY IIOAKJIAcCOB. Bel HaunHAaeTe ABUTATHCA K DTON
nend MaJIeHbKMMM, HO TBEDALIMH INATAMHM, NONKDEIUIsis KasKIbId IIar
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YCIIENTHBIM BBHIITOJHEHUEM BCeX TecTOB. Bl Ouinsky ¥ 1enu. Ocragochk 00b-
eIUHUTH ABA METOIa B KAXKJOM U3 IOKJIACCOB, 1 MOXKHO PO HUX 3a0HITh.

TyT-TO 0HO U poucxoauT. Motop 3araox. MoxeT GbITh, yoKe MO3THO, U BB
ycTanu. Moxer OBITh, BHI OIIKOJINCH, H3HAYAJILHO, M HA CAMOM JeJie u3ba-
BUTHCS OT BCEX 3TUX MOJAKJIACCOB HeJb3d. MokeT GBITH, YYBCTBYETCS He-
JOCTATOK TecTOB. YTo 6B1 HU OBLLJIO MPUUNHOM, BEI IOTEPSIN YBEPEHHOCTD.
Br1 He MoxkeTe chenaTh cnenyiomuil mar 6e3 comuenuit. Bpax n1u uro-uu-
OyAL Ipou30iiJeT, HO IOJHON YBePEeHHOCTH HET.

BoTt TyT Hazmo ocranHoBuThCA. Ecan KOg yiKe CTak Jiydlne, COEJHHUTE BCE
cIeNaHHOe BAMM BMeCTe U BhIITycKaiiTe rOTOBYIO Bepcuio. Eciiy oH He cran
Jydqiie, OTOUAuTe B cTopoHy. BribpoceTe 1 3ab0yasre. IIpuaTHo monyuuTh
YPOK, KaJlb, 4TO He NOJy4YMJIock. YTo y HAC TIO IIJIaHy Ha 3aBTpa?

3aBTpa MIHN Yepe3 AeHb, UM uepes Mecsll, WM ueped rof (Mol JTUUYHLIA
PEKOpA — AEeBATH JET Iiepe] TeM, KaK IPUCTYINTL KO BTOPOil yacTu pedak-
TOPYHTA) IPUXOAUT o3apenue. JIu6o Bul noiiMere, mouemMy ObLIM HEIPABEI,
nubo moiiMere, moueMy OBLIM IPaBhl. B TOM U APYroM ciiydae cJaeLyIOoInui
mar AceH. Brl caesnaere ero ¢ Toi JKe YBEePEHHOCTHIO, C KaKOH HAUMHAAHU.
Mosxet 651TE, BaM OyAeT Jaxke HECKOJLKO HEJIOBKO OTTOI'0, UTO He coolbpa-
sunu pasbine, He Hago cTeiguThes. C KaKIBIM ObIBaET.

970 Kax UATHM II0 Y3KOM TPOIKe HaJ BBICOKMM 00pmIiBoM. IloKa cBeT.o,
MOJXKHO JIBUTATHCH BIIEPE] OCTOPOKHO, HO yBepeHHOo. OMHAKO KOT'a COJIHITe
CeJIo, JIy4Iiie OCTAHOBHUTHCS. BBl yKJaALIBaeTeCch CHATH C YBEPEHHOCTHIO,
4TO YTPOM COJIHIIE B30HMIET CHOBA.

IT0 MOKeT TMOKAa3aThCs MUCTHUYCCKUM M TyMaHHBIM. OTUacTH TAK OHO M
€CTh, TOTOMY YTO BbI BCTYIIMIH CO CBOEH IIPOI'PAMMOI B HOBBIE OTHOIIICHHU .
Ecnu BBl feliCTBUTENBHO IOHUMaeTe pe)aKTOPUHT, TO APXUTEKTYpa CUCTe-
MBI TaK e IOJBMKHA, IJJaCTUYHA U (hopMUDYyeMa [Jisl Bac, KaK OTAeJIbHbIe
CHUMBOJIBI B Gaiisie ¢ HCXOZHBIM KoAoM. Brl omiymiaere cpasy BCIO KOH-
CTPYKIHIO. Bl BUaUTE, KAK OHA MOKeT U3rndaThCs U UBMEHATHCA — UYTh-
YYThb B OJJHY CTOPOHY, YYTh-UyTh B APYIYIO.

B umom cmrbicie, 0JHAKO, 37eCh HET HUKAKON MUCTHKM ¥ TYMaHHOCTH.
PedhaxTopuHT — 3T0O NCKYCCTBO, KOTOPOMY MOXHO HAYYNTHCHA, O €r0 COCTaB-
JAIIKXX Bbl IIPOYJIM B 3TOH KHHUIe M HaYaJHu UX M3y4aTh. BBl coequHAETE
BMecCTe MeJIKue ImpueMsbl 1 niaudyere ux. Ilocsie aToro paspaboTKa mpei-
CTaBJIAETCH BAM B HOBOM CBeTe.

H cxasaJ, YTO 3TO HCKYCCTBO, KOTOPOMY MOXKHO HayuuThcA. Kak aro cie-
JaTb? o s

-

¢ IlpussikaiiTe HaMeuaTh Heab. MecTaM¥ y BalIero KOZAa eCTh «YIIOK»,
Pemurecy usbaButhbes ot 3Toil mpobaemsel. ITocie sToro xBuraiitech K
BEIOpaHHOM 1enu. Bel 3annmaereckh pedakKTOPHHIOM He B IIOMCKAaX HC-
TUHBI ¥ KPacoTHI (BO BCAKOM cJiydae, 3TO He eJUHCTBEeHHAdA Ballla 3aja-
4a). Bel cTapaerech, uTo0bl Ball MHp OBLJIO MPOIIe MOHATH, BOCCTAHO-
BUTH KOHTPOJIb HAJ TPOTPAMMOI1, KOTOpas JKUBET CBOEH KUBHBIO.
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¢ OcraHoBHUTECH, MOYYBCTBOBAB HeYBepeHHOCTh, 110 Mepe mpoxBHKEeHUS
K I[eJIH MOYKET HACTYIINTHL MOMEHT, KOTla BBl He MOXKeTe YBEDEHHO JOKa-
3aTh cefe M OPYTHUM, UTO BAIUM JEHCTBUS COXPAHAT CEMaHTHRY IIPO-
rpaMmbl. OcraHoBuTech. ECin KOJ yKe CTal Jydllle, BEINYCKalTe Bep-
CHIO, KOTOPYIO YAAJIOCE HONyuuThb. ECjiy HET, OTMEHNTE U3MEHEHUS.

¢ BozspamaiiTecs K nipexneii Bepcun. JJucnunanny nposejeHus pedak-
TOPYMHTA TPY/IHO OCBAMBATH U JIETKO IOTEPATEH U3 BUAY, AalKe €CJIU 3TO
NPOUCXOMUT Ha MI'HOBeHHMeE. f MO-IIpe)KHEMY TEPSI0 IMEPCIEKTHUBY da-
mie, YeM XoTejsioch Onl. f BrIMOAHAIO TpU-ueThIpe PeaKTOPUHTA TOA-
PAA, He OBTOPAA TecTupoBanusa. Koneuno, Bce oboiigerca. S uyBcTBYIO
ceba ypepeHHO. ¥ MeHs ecTh onbIT. On! TecT mpoBanuicd, U A He 3HAIO,
KOTOpOe M3 MOMX U3MEeHEeHH ¢TaJI0 HCTOUHUKOM IPO0IeMEI.

B sTOT MOMEHT MOYKET BOBHHKHYTH CUJIBHBIH CO0Ja3H BeIOpDAThCA IIPOCTO
TyTeM OTJaAKU. B KOoHIie KOHIIOB, €CTh TECThI, KOTOPHIE HAJI0 BEINOJHUTS B
nepByIo ouepedb. TpyaHo ju 6yneT 100UTHCA, YTOOBI OHU CHOBA CTAJIU BHI-
nonHATheA? OcTaHOBUTECH. BBl moTepsAau yipasjieHUe, U Y BaC HET IIPeX-
CTaBJICHUHA O TOM, 4ero OyJeT CTOUTHL BOCCTAHOBJIEHUE KOHTPOJS IIPU JBU-
JKeHUH Buepe/. Bepuurecs K cBoeil I1ociefHed yenelurHoi KOHGUTypaIiu.
Bocupoussegute MmoauduKanuu moodepeHO. BERITIOJIHANTE TECTHl IIOCJe
KaKJ0M 13 HUX.

IT0 MOXKeT Ka3aThCd OYEBHUIHELIM, KOT/Za BBl YAOOHO CHAUTE B CBOEM Kpec-
Jae. Korga Bul pafotaere ¢ KOZOM M YYBCTBYeTe, UTO NO CYIIECTBEHHOTO
YOpOIIeHNsT PYKOI MOJATE, CJI0KHEE BCer'0 OCTAHOBUTHLCA M BO3BPATUTHCH
Hazag. Ho pymaiite 06 saTom ceifuac, IIOKa rojoBa eule sicHas. Ecau BhI 3a-
HUMAJIACh pe(aKTOPHHIOM 4Yac, TO BOCIIPOM3BECTH CAEJaHHOE CMOYXKETe 3a
zecarp MHUHYT. II0o3TOMY BhI FapaHTHPOBAHHO CMOKETe BHOBBL BBIUTU HA
CBOif IyTH B T€UeHUE AECATH MUHYT. Ecau, 0HAKO, BBl MOIILITAETECH JBU-
raThcd BOepel, OTJaJKa MOXKeT 3aHATh IATh CeKYH, 8 MOJKeT — JBa Jaca.

O0BsACHATL, YTO ceifuac HafgoO HesaTh, mnpocto. Kpaiime Tsoxeno geficTBu-
TeJBbHO AejaTh 370. To, YTO A He cJeJoBaJl CBOEMY COOGCTBEHHOMY COBETY,
o0omIoch, MHE, IIOXKAJNYH, B UETHIpE Uaca IOTepSHHOIO BpeMEHH B Tpex
OTZeJIbHBIX IOHNBITKAX. §fl IOTepss KOHTDPOJb, BEPHYJICA Hasajl, MOIIeNn
BIIepe]l CHauaJa MeJJeHHO, CHOBA MOTePsJ KOHTPOJIb, 1 ellle pa3 — B Tede-
HHe YeThIpeX MYYUTEJIbHBIX YaCcOB. JTO He HIVTKH. BOT MoueMy BaM HYKHA
IIOMOLIIb.

¢ Iyatei. Pasy Bora, npousBoguTe pehakTOPUHT ¢ KeM-HMOYAb HaA Tapy.
Ects MHOro mpemmyiiectB paboThl IapaMy BO BCeX Pa3SHOBUAHOCTAX
paspaborku. IIpu npoegeHuy pedakTOPUHTA IIPEUMYIIIECTBA OKAa3bIBA-
IOTCH YpesBbIUaHBIMU,. Pe(dakTOPUHT BOSHArpaskjaeT TIHATeJbHYIO B
MeTOAMYHYIO paboTy. Baml HamapHMK 3aCTaBUT IBUIaThCA Iar 3a Iua-
roM Bac, a BBI — ero. IIpu nipoBegeHNN pedaKTOPHHIa BO3HATDAKIAETCA
CIIOCOOHOCTD YBUAETH BO3MOMKHO OoJiee oTAajIeHHbIe nocaeseTeusa. C mo-
MOIIbIO0 HANIADHUKA BBl YBUJHUTE TO, UETO He CMOIVIM YBUJAETh CaMH, ¥
IIOHATH TO, Y€T'0 He IOHAJNM caMu. IIpu npoBemennn peaKTOpUHIa BO3-
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HATPAKAAETCH YMEHMe BOBPEeMS OCTaHOBUTLCA. ECIu Banl HAIAPDHUK He
HOHMMAEeT, YTO BbI JeJIaeTe, 3TO BepHEIH IPU3HAK TOrO, UTO BH M CAMH
9TOr0 He HMOHMMaeTe. BoJbllle BCero mpH MpoBeXeHUN pedaKTOPHUHTA
BO3HATPAKAAETCA CIOKOWHAas yBepeHHOCTs. IlaprHep momdogpur Bac,
KoTja Bbl y:Ke OyzieTe TOTOBLI OCTAHOBUTHCA.,

Hpyroit ctoporoi#i paGoTsl ¢ IAPTHEPOM ABJSIETCH BO3MOMKHOCTh 00CYKIe-
HudA. Bam Hag0 MOroBOpUTH 0 TOM, UTO, 10 BAlIEMY MHEHUIO, IOJIMKHO [IPOU-
30%TH, 4TOOR 00a BHI CMOTPEJM B OHOM Hanpapiedun. O TOM, YToO, IO Ba-
HieMy MHEHUIO, JOJIKHO IMPOU30HATH, YTOGB! YBULETH OITACHOCTh KaK MOMK-
HO panbire. O TOM, YTO TOJBKO UTO IPOM3OIILIO, YTOOLI B CJACAYIOUINI pas
3TOTO He CAYyYmIoeh. Bee 5TH pasroBOPhI TOYWHO 3aKPEIlIAioT B BalieM yMe,
KaK oTZAejbHbIe peaKTOPUHTY BIIMCHIBAIOTCA B DUTM NIPOBegeHUA pedak-
TOPUHTA.

Briosiae M0:XHO OTKPEITH B CBOEM KO HOBBIE BOSMOXKHOCTH, JasKe IIpopa-
60TaB ¢ HUM TOABI, €CJN 3HATD, KAKUE OBIBAIOT «AVIIKK» U KaK UX HelTpa-
nm3oBaTh. MoMKeT Aaske BOSHUKHYTH sKejiaHVie B3SATH M HIPUBECTH B OPA-
JIOK BCe HeJOCTATKY, KOTOPBIe BaM BuAHBI. He mematite storo. Hu ogus py-
KOBOZUTENH He 00pafyeTcs, VCABIIIABR, YTO KOMAHIA J0JKHA IPepPBAThHCS
Ha TP¥ Mecsna u yOpaTh Bech GecnopsioK, KOTOPEIM oHa HaTtBOopMiaa. [a
3TO ¥ He HyKHO. KpyITHEI#A pedaKTOPUHT — 3T0 crocol HaBjIeus Ha cebsa Ka-
TacTpody.

KaxumM 651 yoKaCHBIM HU BBITUIALeN OeCIOPALOK, IpuyunTe ceGa orpannydu-
BaThCd Kpagmu upobnemsl. Ecau Hago 5oGaBUTL HEKOTOPYIO HOBYIO QYHK-
K0 B GAHOM 06J1acTH, MOTPATHTE HECKOJLKO MUHYT U MPUBEANTE €€ B 110-
pazok. Eciu Tpebyercs o0aBUTH HEKOTOPHIE TECTHI, YTOOBI GBITHL YBEpPEH-
HBIM B TIPOTDAMMe [ocJie MpuOOpKH, ofaBhTe uX. BEI 6ygeTe pajbl, 9TO
ciesanu oTo. [Tocse npegBapuTenbHOro pedakTopuHra fobapieHne HOBOTO
KoJia He Tak onacHo. ITopa6oTas ¢ K0Z0M, BBl BCHOMHUTE, KaK OH AeHCTBY-
er. Br1 6picTpee 3akonuuTe paboTy U NOJYUNTE YAOBIETBOPEHYEe, TOHNMAad,
YTO KOT[a BbI OODATHTECH K BTOMY KOAY B CHeAYOmui pas, on 6yjgeT BhI-
MIAZETH Jydllle, 4eM cefuac.

He 3abniBaiiTe nepecaXnBaThCs ¢ OAHOTO KOHS Ha apyroro. Bo Bpems 1ipo-
BeJeHUA pe)aKTOPHHIa BBl HEHU30€KHO 00OHADYIKUTE CIyYaHd HEIIPABUJIb-
HO# paGoTel Koxa. Bur GyzeTe B 5TOM abcouioTHO yBepeHbl. He moamaBaii-
Tech cobsasuny. Ilpm nmposesernuu pedaKTOPUHTA 3ajada COCTOMT B TOM,
YTOOBI IIOJIYIUBIITUIICA KO BRIIaBAJ TOYHO Te K€ OTBETHI, YTO U IIEPEL TEM,
KaK BEI 34 Hero B3sanuch. He Goubiize u He Mensire. Beaure cuucok (y MeHsA
BCErZa PAIOM ¢ KOMIBLIOTEPOM JIEKUT YUeTHAS KAPTOUYKa) TOTrO, YTO HAAO
creJyiaTh mo3nHee — T06ABUTHL NN U3MEHUTh KOHTPOJBHLIE IIPHUMEDEI, IIPO-
BECTH He OTHOCSAUINECH K AeJy peDaKTOPUHTH, JOKYMEHTLI, KOTOpEIe Heo6-
XOJUMO COCTAaBUTH, rpaduku, KOTOpEIe HA0 HapPUCOBaTh, Brarofaps aro-
MY Bhl He HOTepseTe CBOW MBICJIH, HO U He TIO3BOJINTE UM BMEIINBATHCA B
TO, UeM BEI 3aHMAaeTeCh B JaHHBIH MOMEHT.
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Crp. 26

Crp. 27

Crp. 30

Crp. 32

Crp. 61

Ctp. 62

Crp. 66
Crp. 74

Crp. 99

O6rapyscuas, wmo 6 npozpammy Heobxodumo do6asume Ho-
8Y10 PYHKYUOHALLHOCTD, HO KOO NPOZPAMMbL He CMPYKMYy-
puposan ydobHbim O JobasieHHUA MOl PYHKULORALL-
HOCMU 00pa3om, cHavara npouseedume pepaKmopunz npo-
2pammot, 4mobvL Ynpocmumo 6HeceHue Heo0Xx00UMbLX U3Me-
HeHUll, a moabKo nomom dobasvme QYHKULIO.

ITeped navanom pegpaxmopurza ybedumecs, 4mo pacnora-
zaeme HAOEHHLIM KOMNAEKMOM Mecmod. 3mu mecmbl
OoaHCHbBL GblMb CAMONDPOBEPAIOULUMUCS.

IIpu npumenenuu pepaxmopunza npozpamma modupuuu-
pyemcs Heboavwumu wazamu. Quwubky Hempydro obGHapy-
Heumb.

Hanucambv k00, NOHAMHbLL KOMNBLIOMEPY, MO}Cem Kai-
Obtil, HO MOABKO XOPOULUE NPOZPAMMUCTMBL NUULYM KOO, N0-
HAMHBbBLIL 11009M.

Pegpaxmopune (Refactoring) (cyws.): usamenenue 8o 8BHym-
DenHell cmpyKmype npozpamMmMHozo obecneienus, umeuiee
Yeasvlo 06Je2ilmsb NOHUMAHUE €20 pabomyl U Yynpocmume
modugurayuro, He 3ampazusas Habadaemozo nogederus.

ITpouseodumv pepaxmopunz (Refactor) (zaaz.): usme-
HAMb CMPYKMYPY NPOZPAMMHOZ0 00eCTIeLeHUA, NPUMEHAR
PpAad peparxmopunzos, He 3aMpPazueas ezo nogedeHus.

ITocne mpex yoapos navunailme peparmopuHe.

He nybauryiime unmepgeiicvt panbvute cpoxa. Hamenume
NOAUMUKY 6 OMHOULeHUU 8]a0eHus Kodom, umobbl 00.1ez-
wume pepaKmopurae.

ITouyscmeosas nompebHOCMb HANUCAMb KOMMeHMApuil,
nonpobyiime cHaxaaa U3MeHUmMb CMPYKmMypy koda mak,
4modol 1100ble KOMMEHRMAPUL CTNAAU USAUUWHUMU.
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Crp. 102
Crp. 103
Crp. 107
Crp. 110
Crp. ill

Crp. 112

Crp. 113

Crp. 114

Henaiime ece mecmsl NOAHOCMBIO ABMOMAMULECKUMU,
makx 4mobvt OHU NPOGePANU COOCMEEHHbLE Pe3YIbmamal.

Komnnexm mecmos cayxcum mouiHbim Gemexmopom ouu-
00K, pe3K0 COKPAW,AIoULUM 8DeMA UX NOUCKA.

Yauge sanycraiime mecmot. 3anycxaiime mecmul npu Kax-
0ol Komnuaayuu — kaxoviii mecm xoms 6vt pas 6 OeHv.

ITonrywue coobwernue 06 outubKre, HALHUME ¢ CO30AHUA Mmec-
ma molyJis, noKa3biéaousezo aImy oULUbKY.

JIyuwe Hanucambv u 8blNOJHUMb HENOJIHblLE Mecmbl, Yem He
8bLNOJHUMb NOJIHbLE mecmbl.

IToBymaiime 0 zpaHUUHbLIX YCAOBUSAX, KOMOPbLE MOZYM
ObLmb HenpasuabHo 00pabomanbst, U cocpedomoybnie HA HUX
ceou mecmul.

He 3abvieaiime npogepame, ymobvl 8 CLy4ae 803HUKHOGE
HUs npo0aeM 2eHePUPOBALUCH UCKAIOUUMELbHbLE CUMYAYLL.

Onacernue no nogody mozo, wmo mecmuposaniie He 8vlagum
6ce ouwubKu, He OOAMCHO NOMEUWamsb HANUCAHUIO mecmos,
Komopbie 8bla8aAm 60bUUHCME0 OWUOOK.
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3aMeHa BBIBOBOM MeToja, 133-137
MOTHBHUPOBKa, 133
npumep, 135
TexXHuKa, 134
3aMeHa 3aIpocoM, 133
pacmenienve, 143
ynaileHue, 42
BpeMeHHOe noxe, 95 ;
BRIZleJICeHUE
uuTepdeiica, 341-343
MOTHBHUPOBKaA, 342
npuMmep, 343
TeXHHUKa, 342
KJacca, 161-165
MOTHBHPOBKA, 162 -
mpumep, 165
TeXHUKa, 162
meToza, 30, 38, 124-130, 139
noakacca, 330—-335
MOTHUBHUPOBKA, 330 »
npuMmep, 335
TeXHUKa, 331
POIMTENBLCKOTO KJjacca, 336—340
MOTHBUPOBKA, 336
mpumep, 340
TeXHUKAa, 337
BBISOB METO/A, BMECTO BPEeMeHHOM
nepeMeHrHoi, 37, 133-137
BBI3OBBI METOOB, 320
BHIDaXXEHUs YCIIOBHBIE, 273

r

TPaHUYHBIE ONTePATOPHI BMECTO
BJIOKEHHBIX VCJIOBHBIX OI€PaTOPOB,
253-257

npuMmep, 256
npumep, obpamenue ycaosuit, 256 |
TEXHHKAa, 254
TpPaHUYHBIE yCJAOBUA, 112
rpaEnYHbI# 00BeKT, 297-302
npumep, 298
IPynnsl JAHHBIX, 92

“s

1

JaHHbIE
rpynmnsi, 92
ny6aupoBaHne BUAUMBIX, 198-204
MOTHBUPOBKA, 198

npumep, 204
TexHHUKa, 199
KJjacc, 98

opranmsamnus, 179-239
AYOINpOBaHNAE BUAUMBIX,
197-204
3aMeHa JBYHAIIPaBJIeHHOH CBA3H
O HOHANIPABNIEHHOI, 207-211
3aMeHa 3aTMUCH KJIACCOM ARHHBIX,
222-227
3aMeHa 3HAYEHUA JaHHBIX “
o0bexTOM, 184—-187
3aMeHa 3HAUEHUSA CChLIKOM,
187-191
3aMeHa KOJa THIIa KJacCoM,
223-228
3aMeHa KOAa THIa ITOAKJIaCcCaMu,
228-231
3aMeHa KOJa THUIA COCTOAHUEM/
crparerneit, 231-236
3aMeHa MarryecKoro 4ucia
CHMBOJHYECKOM KOHCTAHTOM,
211-212
3aMeHa MaccHBa 06beKTOM,
194-196
3aMeHa OJHOHANPAaBJIeHHOH cBA3H
JIBYHanpaBieHHOH, 204207
3aMeHa TofKJIacca IMoaaMH,
236-239
3aMEHA CCLIIKH 3HAYEHUEM,
191-193
MHKANCYIAIUA KOJLIeKIIHH,
214-222
WHKAICYIALNA roas, 212-213
HICIIOJIb30OBaHUE CAyIIaTerei
cobwITHii, 204
CAMOMHKAICYJIALMA 10,
181-184
ABYHAIPABJIEHHAS CBA3h, 3aMeHA
OnHOHANpaBJeHHOi, 207-211
MOTHMBHPOBKa, 208
npumep, 211
TexHUKa, 209
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JeNerupoBaHne
BMECTO HacjaenoBaHus, 352—-354
MOTHUBHPOBKA, 352
npumep, 354
TeXHHKa, 353
3aMeHa HacJiefoBanueM, 354—-356
MOTHBHDOBKA, 355
npumep, 356
TeXHMNKa, 355
cokpriTHE, 168—-170
MOTHUBHUPOBKa, 168
upumep, 170
TeXHHUKa, 169
JlepeBO CUHTaKCUUECKOro pasdopa, 405
puarpamMmbl, UML (Unified Modeling
Language), 40—-41
AAUHHBIA MeTox, 87—88
IAWHHBIN CTUCOK HapamMeTpos, 89-90
ay6aupoeranue Koga, 86-87

3

3aBHCTIANBEIE DyHRIUM, 91
3aMeHa BpeMeHHOM epeMeHHOH totalA-
mount, 43
3aITUCh, 3aMeHa KJIACCOM JaHHBIX, 222
3ampoc
OTJeJIeHre OT MOIU(PUKATOPA,
282285
MOTHBHPOBKA, 282
npumep, 285
npobieMsbl ITapasjie IbHOTO
BBINIOJIHEHNS, 285
TeXHUKa, 283
3HaAYeHHe

3amMeHa BaHELIX 00beKTOM, 184—187
MOTHBHPOBKa, 184
upumep, 187
TeXHuKa, 185

3aMeHa CChLIKM 3HaueHuem, 191-193
MOTUBHPOBKA, 192
npumep, 193
TeXHHKa, 192

3aMeHa cChLIKoif, 187-191
MOTHBHPOBKA, 188
npumep, 191
TeXHUKa, 188

' 3peJIoCTh MeTOAOB pedaKTopuHra, 122

n P

HepapxXuH Hac/IeOBaHN A, Tapajie/Ih-
HBIE, 94
uepapxus
BBIZeIeHUE, 372-375
MOTHUBHPOBKA, 373
npumep, 375
TeXHUKa, 374
cBeprhiBanne, 343-344
MOTHBHMPOBKSa, 343
TeXHUKA, 344
MHKAICY AN
KoJIIeKum, 214—-222
MOTHBHPOBKA, 214
IepeMeIrieHYe IOBeleHUA B KJIACC,
220
npumepsl, 215
npuMepsl, Java 1.1, 221
npumepsl, Java 2, 218
IpUMephl, HHKAICYJINpOoBaHAe
MaccuBoOB, 221
TeXHUKa, 215
HUCXOAANMIET0 upeobpa3oBaHusd THIA,
311
MOTHBUPOBKa, 310
pumep, 311
TeXHUKA, 311
moJist, 212-213
MOTHBHPOBKa, 213
camo-, 181-184
TeXHUKa, 213
WHCTPYMEHTH! [ pehaKropunra,
401-407
6aza TaHHBIX IporpamMMmsl, 404
IePeBbs CHHTAKCHYSCKOTro pasbopa,
405
KpaTKoe 3aKJouenne, 407
npaxTudeckue Kpurepnu, 407
MHTerpanus ¢ ApyraMu
nHCTpyMeHTaMu, 407
oTMeHa, 407
cKopocTsk, 406
TeXHW4YecKue Kpurepud, 405
TOYHOCTD, 405
uaTepbdeiicsl
albTePHATHBHDBIE KJIACCHI ¢ PASHLIMH,
97
BhIfeneHue, 342—-343
MOTHBHUPOBKA, 342
npumep, 343
TexHuKa, 342
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uHTepdeitcr 72 KJIacChl
n3MeHeHue, 75 BMeECTO KoAa Tumna, 222228
ony6IHKOBaHHBIE, 73 BCTpauBaHHe, 165-167
HCKJIIOUNTEIbHEIE CHTYAINA MOTHBHDOBKA, 165
BMeCTO Koga omnbru, 312—-317 upnmep, 167
npumep, 313 TeXHHKa, 166
TexHHUKa, 313 BHIJenenue, 161-165
3aMeHa npoBepkoii, 317-320 MOTHBHDOBKA, 162
MOTHBHUPOBKa, 317 upumep, 165
nprmep, 320 TexXHUKa, 162
TexHuUKa, 317 JAaHHBIX, 98
HenmpoBepseMsble, 315 BMeCTO 3anucu, 222
npoBepsieMble, 317 ' MOTHWBHUDPOBKA, 222
TecThl 1, 113 JIeRUBhIe, 94
HCTOKH pecbaxropuura, 83 . nepeMeirieHye MOBefeHUA B, 219-220
KOA
K ay6amposanue, 86~87

nepenMeHOBaHHE, 32

KIaccH, 265 pedaKTOPHHT K IPUBEJEHNE KOAA B

Account, 302

. . NOPAIOK, 62
ChildrensPrice, 57
> 1o}
Customer, 24, 35, 39, 42, 265, 347 g ermacT ooment

peanusyer urTepgeiic Nullable,

266 ¢ AYIIKOM, 99

DateRange, 299 - cslz:'lx;qg;c;upymmﬂﬁca, 101-104

Department, 339 e A o o
P ’ 3aMeHa HCKJIIOUUTEILHON cuTyanuei,

Employee, 260, 332, 339 « 312-317

EmployeeType, 261

upOBKa, 312
Engineer, 261 MOTHBUDOB

npumep, 313

Entry, 298
Filefgeader'l‘ester 106 IpUMEp, HeIPOBepseMbIe
GUL 89,180 rexmmKa, 313
ISte e KOX THIa
HtmIState‘ment, 349 o 3aMeHa KJjaccoM, 223-228
f]r(l)?ll;vaw‘;ggd ow, 199, 201 MOTHBHUPOBKa, 224
em
¢ , 228
LaborItem, 335 npuMep

TeXHHKa, 224

3aMeHa IoAKJaaccamu, 228—-231
MOTHBHPOBKE, 229
npumep, 231

MasterTester, 114

Movie, 23, 49, 51, 53, 55, 58
NewReleasePrice, 57, 58 -
NullCustomer, 266, 267 rexHuKa, 229

Pa_rty, 339 3aMeHa COCTOAHUEeM/cTpaTeruei,
Price, 56, 58 231-236

RegularPrice, 57

, 232
Rental, 23, 39, 51 MOTHUBHPOBKA, 23

npumep, 236
Sglesman, 262 TeXHHKa, 232
Site, 266 KOJ HeHBI .

Statement, 350 3aMeHa YCJIOBHOI Joruku, 60

TextStatement, 349 M3MEHEHNe METOAOB JOCTYIIa movie,
aJbTepHATUBHEBIE, 97 54

6ubnoTeUHBIE HEMOJHEIE, 97

Gombmod, 88-89 KOMMeHTapuu, 99
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KOHCTAHTA, 3aMEeHa Marn4ecKoro ynucja
CHMBOJINYECKO, 211-212
MOTHBHPOBKA, 212 s
TEXHUKA, 212
KOHCTPYKTOD
noameM Teaa, 326—328 %
MOTHBHPOBKA, 326
npuMmep, 328
TeXHUKS, 326
3aMeHa GaOpUYHEIM METOOM,
306-309
MOTHBHPOBKa, 306
npumep, 307
HPHEMED, CO3ZAHUE TOAKIIACCOB C
IIOMOMNIBIO CTPOKH, 309
IPEMEP, CO3ZaHue IIOAKJIACCOB
ABHBIMH MeTozamu, 309
TeXHHUKa, 306
KOCBEeHHOCTE 1 pedaKkTopuHr, 70-71

n

JIeHUBBIH KJace, 94
JIOKaJIbHOE paclInpeHue, BBeIeHNe,
174-178
UCIoNb30BaHMe 000J09eK, 178
HMCIIOJIB30BaHUeE MMOAKIACCOB, 177
nprMepsi, 178
TexHHKa, 175
JIOKaJILHBIE IIepeMeHHbIe, 30
ucnoJib3oBanue, 127
oTCyTCTBHE, 126
IIpHUCBAMBaHUE HOBOrO 3HAYeHHA, 128

M

MarudecKue Yucja, 3aMeHa CUMBOJIuYec-
Kol KoHcTaHTOM, 211-212
MOTHBHPOBKa, 212
TeXHHUKA, 212
MAaCCHUBEI
3aMeHa o6beKTOM, 194196
MOTHBKPOBKa, 194
npuMmep, 196
TexHHKa, 195
uHKancyasanusa, 221-222
METOABI
BMeCTO napamerpa, 294—-297
BCcTpamBaHue, 131-132
BbleneHHE, 124-130
MOTHBHUPOBKa, 124

METOABL
BBIZICJICHIE
NP OTCYTCTBUHY JIOKAJIbHBIX
nepeMeHHBIX, 126
IpUCBaMBaHNE HOBOI'O 3HAYEHM S
JIOKaJbHOM mepeMeHHOH, 128
C UCIIOJB30BAHUEM JIOKAJIBHEIX
nepeMeHHEIX, 127
TeXHUKA, 125
IAUHHBINA, 88
¥ 00'BEKTHI, 33
HaXO0XKJeHY€e BCEX CCBHIJIOK Ha CTAPhI,
34
3aMeHA KOHCTPYKTODa QabpuyHbIM,
306-309
MOTHBHUPOBKa, 306
IPUMED, CO3TaHUe HOAKIIACCOB C
IIOMOIIIBIO CcTpoKH, 309
*  [mpuMep, CO3TAHME TIOAKIACCOR
ABHBIMHU MeTogamu, 309
TexHUKa, 306
3aMeHa mapaMeTpa SBHbIMHU, 291
napaMerpusanud, 286
MOTHUBHMPOBKA, 286
npumep, 287
TexHUKa, 286
nepemMeHoBaHnue, 277
MOTHBUPOBKa, 277
npumep, 278
TEeXHHUKA, 278
nepeMemenue, 154-158
MOTHBHUPOBKA, 154
npumep, 158
TexXHukKa, 156
nogeem, 323—-325
MOTHBWPOBKa, 324
npumep, 325
TEeXHUKA, 324
pedakTopmuHra, Karajgor, 122
3peJIOCTh IPeJIaraeMbIX METONOB
pedaxTopnHra, 122
IIONCK CCBLIOK, 120
co3JaHHMe 3aMeIIaniero, 57
co3aanue MNoAKJIACCOB ABHBIMU, 309
COKDBITHE
MOTHBHPOBKa, 305
TexHuka, 305
cocrasienue, 123—-151
cnyck, 328-329
MOTHBUPOBKA, 328
TeXHHUKA, 329

)
¥
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g«
&

METOALI
YCTaHOBKHY 3HAYEHUHA, VIajeHue,
302-304
MOTHBHDPOBKA, 302
npumep, 304
dopMmuposanue mabnaona, 344-351
MOTUBHPOBKA, 345 :
npumep, 351
TeXHuKa, 345
MofeNb, 368
MoAudUKAINY, pacxoganiuecd, 90
mozayaeit u GYHKINOHATBHBIE TECTHI, 110
MoauGUKaTOD, OTAEJEHNE OT 3a1poca,
282-285

H

HacJiegopaume, 52
BMeCTO ZeJierupoBanausi, 354—356
MOTHBHPOBKA, 355
npumep, 356
TeXHUKA, 355
3aMeHa AejerupoBanuem, 352—-354
MOTHUBHPOBKA, 352
upumep, 354
TeXHUKAa, 358
pasznenenue, 360-365 w
MOTUBUPOBKA, 361
npuMepsl, 365
TeXHUKAa, 361
HacJencTBO, OTKa3 oT, 98—-99
HauncaeHne GOHYCOB, BRIICJICHHE B
MeTox, 38
HeyMecTHas 0JHU30CTh, 97
HHUCXOAAIIlee Tpeobpa3oBaHmue THIA,
HHKancyaanusg, 310-311
HyJeBo# 00beKT, 262269
MOTHUBUPOBKA, 264
npumep, 268
TeXHUKa, 264

o

000011eHe, MEeTO bl Pean3aiuu,
321-3856

BBLZesieHMe nHTepdeiica, 341-343

BbIIeJIeHHe ToAKAacca, 330—~335

3aMeHAa JeJeTUPOBaHUuA
Hacjaegosanmuem, 354—356

3aMeHa HaCJIeTOBAHMST
neserupoBaunem, 352-354

nogeeM MetTona, 323—-325

e

o6GoblIeHre, METOABI PEaIN3aIuNA
HoAbeM 1o, 322—-323
HOA'BEM TeJa KOHCTPYKTOpa, 326-328
CcBepTLIBANME uepapxum, 343—-344
CIYCK MeToga, 328
CIyCK monst, 329
¢opmupoBarme mabaoHa METO A,
344-351
00010YKH, NCNIOJL30BaHue, 178
o6paTHBIN yKasaTesas, oupesenenue, 205
O6IIHOCTD, TEeOpPEeTHUYECKAH, 95
00BEKT
BMECTO 3HaUYeHUd JaHHbIX, 184—-187
npumep, 187
TeXHUKa, 185
BMecCTO Maccusa, 195-196
MOTUBUPOBKa, 194
npumep, 196
TeXHUKa, 195
BMECTO MeToJ0B, 148-151
MOTHBHPOBKA, 148
upuMep, 148
TexXHUKa, 148
rPaHWYHBIN, BBemeHNe, 297-302
MOTHBHPOBKa, 297
M METOABI, 33
npeoGpasoBaHue MPOLESYPHOTO
TIpoeKTa B O0BeKTHBIH, 366367
MOTUBHUPOBKa, 366
npuMep, 367
TeXHHUKa, 367
coXpaseHue nenuxom, 291-294
MexXaHuKa, 292
MOTHBHPOBKa, 292
npumep, 294
OAHOHAIPABIEHHAS CBA3h, 3AaMEHA
IByHaupasiaennoi, 204-207
MOTUBHPOBKA, 205
npumep, 207
TexHuKa, 205
ony6IuKoBaHHbBIe nHTEPheiCh, 73
0cOGeHHOCTH A3BIKA, 3ATPYLHAIONINE
pedaxrrTopunr, 384—-386
OTKaa OT HAaCJeACTBa, 98—99
OmMNGKU
BBISIBJIEHYE B TeCTax MoayJei, 110
JETEeKTOP M KOMILJIEKT TecToB, 103
u 00A3HL HATMCAHNA TecToB, 114
pehaKTODPHUHT, IPU HCOPABICHNUH, 67
pedaKTOPDHHT HIOMOTaeT HaXO4UTh, 65

ot
Fage
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n e,

napaMeTpu3alnusa MeToga, 287
napaMeTpsl
nobasienue, 279-280
MexaHuKa, 280
MOTUBKPOBKA, 279
3amMeHa MeTogoMm, 294-297
MOTUBMPOBKA, 295
npumep, 297
TeXHUKA, 295
3aMeHa ABHBIMY MeTogamu, 288—-291
MOTHBUDPOBKa, 289
npnmep, 291
TeXHUKa, 289
ynaneuue, 280—-281
MOTHBHPOBKA, 281
TeXHUKAa, 281
yAaJieHue npucBanBanmii, 144—-147
HaTTepHH GaHJbLI YeThipeXx, 52
mepexaua no 3gaveHuio B Java, 144
nepefgada Texnosuoruu, 395-397
meperMeHOBaHKe Kojga, 32
nepeMesHbIe
BBeJieHHe NOACHAINMNX, 137140
MOTHBHUPOBKa, 137
npumep, 138
TeXHUKa, 138
BpeMeHHbIe, 37
JoxaibHbIE, 30, 38
pacIenieHre BpeMeHHbIX, 141-148
MOTUBHUPOBKa, 141
npumep, 142
TeXHMKa, 141
noBejeHUe, IepeMelleHne B Kaace,
219-220
HOJKJIace
BMeCTO Koja Tuna, 229-231
MOTHUBHPOBKA, 229
npumMep, 231
TeXHUKa, 229
BeIZeneHue, 330—-335
MOTHUBHPOBEA, 330
npumep, 335
TEeXHUKA, 331
3aMeHa moJsiami, 236-239
MOTHUBYPOBKa, 236
npumep, 239
TEXHUKA, 237
ucnoJsiL3osauune, 177
co3paHue ABHLIMHU MeTogamu, 309

UOABEM
MeToxa, 324—325
MOTUBHPOBKA, 324
npumep, 325
TeXHUKa, 324
TeJa KOHCTPYKTOpPa, 326—328
InoJre
BpeMeHHoe, 95
3aMeHa I10JIA KOJA IeHbI IT0JIEM IIeHBb,
54
uHKancynanusa, 212-213
MOTHUBUPOBKA, 213
TEeXHUKa, 213
nepemeuienue, 158-161
MOTHBHUDOBKZ, 158
TIpIMeHeHMe CAMOVHKAIICYISALAY,
161
npumep, 160
TeXHHUKA, 159
noaseMm, 322
MOTHBYPOBKA, 322
TeXHUKa, 322
caMOMHKancynanus, 184-184
cHycK, 330
MOTHUBUPOBKA, 329
TexHuKa, 330
noxuMopdu3M
BMECTO YCJIOBHOT'O oeparopa, 259—
262
MOTHBHPOBKA, 259
npumep, 262
TexXHUKa, 260
3aMeHa yCJIOBHOI Joruku, 49-60
nonyRUpHLIH mpudT B Koge, 119
nocpegHuk, 96
yaanenue, 171-172
MOTHBHPOBKA, 171
npumep, 172
TexHuKa, 171
IPaBUJIO TPEX YAapoB, 66
IpeJBapHUTeILHOE [IPOEKTUPOBaHue, 76
npeaMeTHAA 06IACTb, OTACTIEHUE OT
npejcrasiesus, 368—-372
MOTWBUPOBKA, 368
npumep, 372
TeXHUKa, 368
npeacraBiaeHue, 368
IprCcBaMBaHUE IIAPAMETPAM
yZanenne, 144-146 ’
MOTHBHPOBKA, 144
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IpHCBaWBaHUE MapaMeTpaM fe
yraneunwe
nepefava o 3HAYEHHUIO B Java,
145
npumep, 145
TeXHUKa, 144
TIPOBEPKA KOJA BO3BpaTa, BMECTO
HCKJIIOUHUTEJIbHBIX CATYyanuit, 317-320
nupumep, 320
TeXHUKa, 317
IporpaMMHUpOBaHUEe
CTHINA, 3aTPYAHAIOITNE pe(haKTOPHUHT,
384-386
yckopenue, 65
3KCTpEMAabHOE, 81
HPOrpaMMHOe ofecneueHme
# pedaxropusr, 66
IOBTOPHOE UCNOJIL30BaHue, 395397
pedarKTOPHUET yIyUNIaeT
Kommoaunuio, 63
pedaKTOPHHT He MEHAET BUAUMOTrO
noBeneHus, 62
IIPOEKT PO EeAYPHEIH, IpeoGpa3oBanue
B 06bEKTHI, 366—367
MOTHBHUPOBKa, 366
npumep, 367
TeXHUKa, 367
IPOEKTHPOBAHHIE
N3MeHeHAA Ansalina, TPyAHbIe
Iyis pedaKkTOpHHTa, 75
npexBapUTenLHOE, 76
pedaxTopuHr 1, 79
IPOU3BOJUTENLHOCTE U pedarTopunr, 81

P

pasbop rozxa, pedakTopuHr apu, 67
pacxozamuecsa Mogndpnranuu, 90
pacueTs

G6orycsl, 50

epeMelleHne QIS CYMMEI, 32
pacIIupeHue, BBeIeHNe JOKAJIBHOI0,

174-178

HCIOJIb30BaHue 000a0ueK, 177

HCHOJIB30BaHWE NOAKJIaccoB, 176

MOTHBHDOBKA, 174

npumepsi, 176

TeXHHUKAa, 175
pedaKTOPUHT

6esonacuslii, 390-393

BBOJ HOBEIX PyHKIMHE 1, 63

pedaxkTopuHT
JEeKOMITO3NOUA U TlepepacupeaeieHue
MeToza statement, 27—-48
XOCTHIKEHME BHITOJ B KOPOTKUE
cpoxu, 386
H3MEHEHUd AN3aiiHa, BH3LIBAIOLIUE
TPYAHOCTH, 75
usydenue, 409-412
BO3BpAT K npeskHeil Bepcunm, 411
HaMeTHuThb 1eau, 410
OCTaHOBKA IIPY HEYBEPEHHOCTH,
411
pabora nyarom, 411
MHCTPYMeHTANIbHBIE cpeAcTra, 401
HUCTOKH, ONTHUMUBAIUA CHCTEMBEI
3apmiarsl, 83
MICXOLHAA IporpamMma, 22
KaK ¥ rjie IpUMeHATh pedaKk TOPUHT,
381
KaK pasroBapuBaTh 0 pedaKTOPHUHTe
C pyKoBOAuTeNEM, 69
KOrJia He Hy»KeH, 75
KOTZa cJe[yeT IpOBOLUTE, 66—69
IpaBUJIO TPEX YAApOB, 66
nipu JobaBiieHUHU HOBOM QyHKIMH,
67
KOMMEHTapPHUH K HCXOAHOM nporpam-
me, 25
KOCBEHHOCTB H, 70
He MeHAeT BUAUMOoro nopegesnd 110,
62
obneruaer nosumarue I10, 64
onpepeneHne, 61
OCHOBAHWA AJIA IPUMEHEeHUA, 66
0CO6EeHHOCTH A3BIKA, 3aTPYAHSAIOUINE
pedarkTopuur, 384386
nepBEIi npumep, 21-59
3aKJIOYUTEJIbHEIE PASMBILIIEHHAA,
59
mepBsiii mar, 26
IIOBTOPHOE HCIOJb30BaHKE KOIA
U PeajbHOCTSE, 377399
HeXxelaHne pa3zpabOTINKOB
IPAMEHATH pePaKTOPHHT
K cBouM nporpammam, 380
IIOCeJCTBUA MOBTOPHOT'O UCIOJIb"
3oBaHudA I10 1 mepegayu TexXHO-
Joruii, 395-397
TIPOBEPK& B PEAJbHBIX YCJIOBUAX,

378, 394
€
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pedaKTOpHHT 9]
nossoJsAeT ObICTPee MTHUCATH N
nporpammsl, 65 T

noMoraeTr Haiitu omubku, 65
NOYEeMy IPUHOCUT Pe3yIbTaThl, 68
NIpUBeJEHNEe KOgA B IOPAAOK H, 62
IIpU UCIpaBjeHuu omnbok, 67
npuHOAns, 61-83
1mpu pasbope kona, 67
npolreMEl TPOBeAeHUS
6a3nI JAHHBIX, 73
u3MeHeHUA [u3aliHa, BHI3bI-
BalOUINe TPYAHOCTH, 75
nHTEpdeiicnl, 75
uporpamm C++, 383-386
IPOEeKTHPOBaHKE U, 76
IPOM3BOANUTENBHOCTD U, 79
pecypcsl u 6ubanorpadus, 395
COKpallleH#e pacXoA0B Ha, 389
CTHIY IPOrPaMMUDOBAHNA,
3aTpyaHAiomue pedharTopuHr, 384
yayuyiraer koMmnosuuio I10, 63
tdopwma raarosia, 62
¢opMa CyILeCTBUTENBHOTO, 61
dopmar, 118
pedaxkTOpUHETH, KpynHEIE, 357376
BAXKHOCTH, 358
BbIIeJeHUE Hepapxun, 372
oTAeNeHue npeAMeTHOM 0618CTH OT
npeacrasieHusd, 367
IpaBuUiIa urpsl, 357
npeo6pasoBaHye IPOLEAYPHOIO
IpoeKTa B 06beKThI, 366
paspesnesie HacleJOBaHuA, 360
yeTnIpe, 359
poauTeaLCKHI Kaace, Beljeaenue, 336
MOTHUBHPOBKA, 336
npumep, 337
TeXHnKa, 337

C :

caMOMHKANCYaaAnua noad, 181-184
MOTHUBHPOBKA, 181
npuMeHeHHne, 160
npumep, 182
TexXRUKa, 182

caMoTecTHDPYoIuiica Ko, 101

CBA3b
JAByHaupaBjeHHas, 207
ozHOHampaBaeHHasa, 204

CHUMBOJIMYECKHE KOHCTAHTEI BMECTO
MaradecKux umces, 211
CHHTAKCHYECKHi pasbop, AepeBo, 404
CHCTEMa 3apILNATHI, ONTUMU3anuA, 83
caymarenan co0pTHil, npuMerneHne, 204
COKPBITHE JejerupoBanusa, 168
MOTHBHPOBKA, 168
npumep, 169
TeXHUKa, 169
coobIenwuit, nenouxn, 95 .
cocTaBJIeHNe MeTonoB, 123-152
COCTOSIHME/CTPATernsA, BMECTO KOJa
THna, 231
MOTWBHPOBKA, 232
npumep, 232
TEXHUKA, 232
CIIMCOK lTapaMeTpOoB, AJIMHHEIM, 89
chycK
MeToza, 328
MOTUBUPOBKA, 328
TeXHUKa, 329
nouas, 329
MOTHBHUPOBKa&, 330 .
TeXHUKA, 330
CCRLIKH
3aMeHa 3HayeHHeM, 193
MOTHABUMPOBKa, 192
upumep, 193
TeXHUKA, 192
3aMeHa 3HAYEHUA CCBLAKOH, 187
MOTHBHUPOBKa, 188
npumep, 189
TexXHUKa, 188
TNOuCK, 119
crpenbba us ApoboBuKa, 90
cyMMAa, IepeMelleHue pacdera, 32

T

TeJIO KOHCTPYKTOpPA, mogseM , 326
MOTHBHPOBKa, 326
npumep, 327
TeXHUKA, 326

TeoperuyecKas o6HIHOCTE, 94

TECTH
TrpaHWYHbIe YCIOBUA U, 112
JobaBjeHue HOBLIX, 110-115
HCKJIIOUUTe IbHbIE CATYauun 1, 113
KOMILIEeKTHI, 111
moayJael u GyHrnuoHansHEIE, 109
HeIoJIHbIe, HAIUCAaHKe U IIPOroH, 111
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AndaBuTHLIA yKaszaTenb

TECTHI
outn6KY U G0A3HL Hanucauusd, 114
HOJIHOCThIO aBTOMaTHuecKue, 102
paspaboTka, 101-115

nobasJieHyie HOBBIX TecTOB, 110

caMorecTupyomuiics koxg, 101

cpena tectuposanud JUnit, 104
YacToTa 3amycka, 107

Yy

VAaleHNe BPpEMEHHBIX IePEMeHHbIX, 42
yCJIOBASA
rpaHuYHble, 112
obpamenue, 256
YCAOBHBIE BHIPAXKEHUS, YIPOUIeHue,
241-273
BBeJIeHUEe HYJIeBOro 00'6eKTa, 269
BBeJleHHE YTBepKAeHuA, 273
AexoMIIo3unuA, 242
3aMeHAa BJIOYKEeHHbIX YCJIOBHEIX ONepa-
TOPOB I'PAHUYHLIMU OlIEPATOPAMH,
253
ofpamenne ycaosuii, 256
3aMeHa YCJIOBHOIO oIeparopa
noaumophusmom, 258
KOHconuganuda, 246
obbeguuenue, 244
Joruueckoe U, 245
Jorudeckoe UJIH, 245
obbeqHeHNe TYyOANPYIOLIUXCA
YCJIOBHBIX (GPAarMeHToB, 248
yIZaJieHue yIpasJdolnero ¢uaara, 252
npumep: break Bmecro ynpas-
asiomgero daara, 249
npumep: return, BozBpalaomnii
3HaUYeHUe yIpaBasoomero haa-
ra, 251
YCTAHOBKY 3HAUYEHUS METOH, yAAJeHUe,
302
MOTHUBHPOBKaA, 302
npumep, 303
TexHUKa, 302
yTBeDKIEHUE, BBeieHue, 270
MOTHBHUPOBKa, 270 "
npumep, 271
TeXHUKa, 271

o>

$babpruHbIil METOZ, BMECTO KOHCTPYK-
Topa, 306
MOTHBHPOBKa, 306
npumep, 307
mpuMep: CO3AaHNe TOAKIACCOB C
MOMOIIBLIO CTPOXH, 307
npuMep: cozgaHue MOLKIACCOB
ABHBIMH MeTOoZamu, 309
TexXHHUKa, 307
thaar ynpasnaionuii, yaanenue, 248
npumep: break smecro yupas-
Jgsaomero daara, 249
npuMep: return, BO3BpaIalomni
3HaUCHME YIpaBAiomero dbaara,
251
dopmupoBarue mabyioHa Merona, 344
MOTHBUDOBKa, 345
npumep, 346
TeXHHKa, 345
yHKIIMY, TepeMelIeHne MeXIY O6beK-
Tamu, 153-178
GYHKIMOHAJbHBIE TECTHI, 109
byrKONA, pedakTOPUHT IpH f0GABIEHUHN
HOBOI1, 67

U

LeNOYKH coobIeHmii, 95

y

qucna, Marudeckue, 211

L

mabioH MeToja, hopMuposanue, 344
MOTHBHUPOBKa, 345
npumep, 346
TexHUKA, 345

3

SKCTpeMaJIbHOE IPOorpaMMUpoOBaHye, 81
aJIeMeHTapHBIE TUIIBI, OePHKUMOCTh, 92

SIBHBIE METOABI
BMeCTO IIapamerpa, 288
CO3JaHue MOJKJIACCOB C IOMOIIBIO,
309



NCcTOYHUKN HEeNPUATHLIX 3ariaxoB

3amax

Pedaxropunru

AnpTepHATUBHBIE KJIACCHI
¢ pasHbIMu UHTepdeiica-
mu (Alternative Classes
with Different Interfa-
ces), cTp. 97

KomMmerTapun
(Comments), cTp. 99

Kaaccnl panubIx
(Data Class), ctp. 98

T'pynnsl gaaHbBIX
(Data Clumps), crp. 92

Pacxoasmmecs mozudn-
ranuu (Divergent
Change), ctp. 90

Jy6aupoBaHine KoJa
(Duplicated Code), cTp. 86

3aBHuCTINBBIe QYHKIUH
(Feature Envy, cTp. 91

HeywmecTrasa 61m30CcTH
(Inappropriate Inti-
macy), crp. 96

HenosroTa 6u6nmnoreuno-
ro kaacca (Incomplete
Library Class), ctp. 97

Boapmoit knace
(Large Class), crp. 88

JlenuBslii Kaace
(Lazy Class), crp. 94

TlepenmenoBauue merona (Rename Method, 277), Tlepeme-
mrenue metoga (Move Method, 154)

Brinenenue meropa (Extract Method, 124), Beenenne yT-
sepxgenns (Introduce Assertion, 270)

Ilepememienue merona (Move Method, 154), CamounKancy-
nanusa nouas (Self Encapsulate Field, 181), Nerancynanus
rosnexunu (Encapsulate Collection, 214)

Brinenenne xinacca (Extract Class, 161), Brenerue rpayuy-
"oro obwexra {(Introduce Parameter Object, 297), Coxpare-
Hue scero o0bexTa (Preserve Whole Object, 291)

Brinenenue xknacca (Extract Class, 161)

Brigenenne meroma (Extract Method, 124), Bripenernue
knacca (Extract Class, 161), Tlonbpem merona (Pull Up Met-
hod, 323), ®opmuposanue mabsona merona (Form Template
Method, 344)

THepememenne meroza (Move Method, 154), Ilepemeinienue
nousa (Move Field, 158), Brigenenne merona (Extract Met-
hod, 124)

Tlepememenue merona (Move Method, 154), IlepemeitieHue
noss (Move Field, 158), 3amerna JBpyHanpaBieHHO CBA3Y O~
HoHanpasjerHo#t (Change Bidirectional Association to Uni-
directional, 207), BaMeHa HacJeJOBAHHA JeJEeTHPOBAHEHAEM
(Replace Inheritance with Delegation, 352), CoxkpslTue nene-
ruposanud (Hide Delegate, 168)

BBeaenue Buemmero merofa (Introduce Foreign Method,
172), Beepeune norkanbHOro pacmupenus (Introduce Local
Extension, 174)

Brinenernue waacca (Extract Class, 161), Beigeneune mon-
raxacca {(Extract Subclass, 330), Bwlaenenue uHTepdelica
(Extract Interface, 341), 3ameHa 3HAYEHUSA AAHHBIX O0BEK-
ToM (Replace Data Value with Object, 184)

BerpanBanue knacca (Inline Class, 165), CeepToiBaHME Hepap-
xuu (Collapse Hierarchy, 343)



WCTOMHUKIA HENPUATHDBIX 3aNaxos
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. v

3anmax

(npodonscerue)
Pedarxropunru

JAnusaasiii MeTog,
(Long Method), cTp. 87

JumHHBIA CIACOK Tapa-
metpoB (Long Parameter
List), cTp. 89

Ilenouxu coobruenmit
(Message Chains), ctp. 96

Tlocpepauk (Middle Man),
cTp.95

[TapannenpHBIE HEpap-
XUU HACTAEAOBAHUSA
(Parallel Inheritance
Hierarchies), ctp. 94

OnepKUMOCTE 3JIEMEH-
TapHBIMHU THOAMH (Primi-
tive Obsession), ctp. 92

k3

OTxka3s or Hacuencrsa (Re-
fused Bequest), cTp. 98

Crpennba gpobsio (Shot-
gun Surgery), ctp. 90

TeopeTuyeckas o6IIHOCTH
(Speculative Generality),
cTp. 94

OmnepaTtops! Tuia switch
(Switch Statements),
cTp. 93

Bpemernoe nose (Tempo-
rary Field), ctp. 95

Brigenenue meropa (Extract Method, 124), 3amena BpeMen-
HO TepeMeHHO BRI30BOM MeToaa (Replace Temp with Query,
133), 3amena Mmeropa o6eexToM Meronaos (Replace Method
with Method Object, 148), [lekoMIIO3NIUA YCIOBHOTO Oliepa-
topa (Decompose Conditional, 242)

3amMeHa napamMerpa Be130BoM MeTona (Replace Parameter with
Method, 294), Beeaeune rpanuunoro oéwexra (Introduce Pa-
rameter Object, 297), CoxpaHeHue Bcero obbexra (Preserve
Whole Object, 291)

CoxpriTue neneruposauns (Hide Delegate, 168)

Vnanenune nocpeguuxa (Remove Middle Man, 170), Berpa-
uBaHue metoma (Inline Method, 131), 3aMena nenerupoBa-
HuA HaciaexoBaumeM (Replace Delegation with Inheritance,
354)

Ilepememenune metoga (Move Method, 154), Ilepemeriennue
nona (Move Field, 158)

SameHa 3HaueHUS JaHHBIX 00BexkTOM (Replace Data Value
with Object 184), Bripenenue xnacca (Extract Class, 161),
Bregenwue rpannusoro o6vexra (Introduce Parameter Object,
297), 3amena maccura o6wexToM (Replace Array with Object,
194), 3amena xogza tuna kaaccoM (Replace Type Code with
Class, 223), 3amera xoga trna nogkjaccaMu (Replace Type
Code with Subclasses, 228), 3ameHa KOIa TUIIA COCTOSTENEM/
crpaterueit (Replace Type Code with State/Strategy, 231)

3aMeHa HacaemoBaHuA penerupoBadueM (Replace Inheritan-
ce with Delegation, 352)

Tlepememenne meroza (Move Method, 154), Ilepemernienue mo-
as (Move Field, 158), Bcrpausarue riacca (Inline Class, 165)

CseproiBanne uepapxuu (Collapse Hierarchy, 343), Berpa-
upaHHUe Knacca (Inline Class, 165), Y aaneaune napamerpa (Re-
move Parameter, 280), IlepeumenoBanue Meroma (Rename
Method, 277)

3amMeHa YCJIOBHOro omepartopa moxumopdusMom (Replace
Conditional with Polymorphism, 258), BameHa kKoga Tuma
noxksaccaMu (Replace Type Code with Subclasses, 228), 3a-
MeHa Koja Tuna cocroanunem/crparerueit (Replace Type Code
with State/Strategy, 231), 3amena napameTpa SiBHEIMHI METO-
namu (Replace Parameter with Explicit Methods, 288), Bze-
nenne oovexra Null (Introduce Null Object, 262)

Brigenenune xknacca (Extract Class, 161), Beeneuue obbexra
Null (Introduce Null Object, 262)




